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HOACHUTEJBHASA 3AIIMCKA

Pabouast mporpamma ydeOHoro kypca «l'eomerpusi» 06a30BOro ypoBHS ISt
obyuarommxcst 10 —11 kimaccoB pa3paboraHa Ha ocHOBe DenepaibHOTO
roCyJapCTBEHHOTO 00pa30BaTEIbHOIO CTAHJAPTa CPEAHETO OOIIero 00pa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEABSIBIIEMBIX K
MaTeMaTUYeCKOMY OOpa30BaHUIO, M TPAJULHUA POCCUUCKOTO 0Opa3oBaHUS.
Peanuzauus nporpaMMbl 00€CIIE€UYMBAET OBJIAJCHUE KIIOYEBBIMU KOMIETECHIUSAMU,
COCTABJISIIOIIMMHU OCHOBY JJII CaMOpPa3BUTHUSI M HENPEPHIBHOIO 00pa3oBaHUS,
[IEJIOCTHOCTh OOMIEKYJbTYpPHOTO, JUYHOCTHOTO U IO3HABATEJIBHOIO PAa3BUTHUS
JUYHOCTU 00YyYarOLIUXCSl.

HEJIM NT3YYEHUA YYEBHOI'O KYPCA

BaxxHocTe ydeOHOTO Kypca TE€OMETpHUH Ha YPOBHE CPEIHErO OOIIero
oOpa3zoBaHusi OOyCJIOBJIEHA MPAKTUYECKOW 3HAYMMOCTBIO METANpeJAMETHBIX |
NPEIMETHBIX PE3yJIbTaTOB OOyYECHHS] TE€OMETPUU B HAIPABICHUH JTUYHOCTHOTO
pa3BUTHS OO0ydaromuxcs, (GopMHUpOBaHUs (YHKIMOHAIBHOM MaTeMaTH4ecKou
IPaMOTHOCTH, U3YUYEHUS IPYTUX YUEOHBIX TUCIUIUINH. Pa3BuTne y oOydarommxcs
MPaBUJIBHBIX TPEACTABICHUM O CYIIHOCTH W TPOUCXOXKIECHUU TE€OMETPUUYECKHUX
aOCTpaKIMii, COOTHOIICHUH PEATBHOTO W HICATBHOTO, XapaKTepe OTPaKCHHS
MAaTEMATUYECKOM HAyKOW SBJCHUW M IMPOLECCOB pPEAIbHOTO MHPA, MECTE
r€OMETPUHU B CUCTEME HAYK U POJIM MAaTEMaTHYECKOTO MOJCIUPOBAHUS B HAYYHOM
MMO3HAHUU ¥ B MPAKTHUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yYaIUXCs, a TaKKe KadyeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJamnTalid B
COBPEMEHHOM OOIIIECTBE.

['eomeTtpust siBisieTCss OAHUM W3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHMs, TaK Kak oOOECleYMBaeT BO3MOXHOCTh W3YyUYEHUS Kak
JTUCITUTUTNH €CTECTBEHHO-HAYYHOW HAIMIPaBJICHHOCTH, TaK U TYMaHUTapHOM.

Jlorndyeckoe MbIieHHe, (HOPMHUPYEMOE TPH HM3YYCHHH OOyYarOIIMMHCS
MNOHSATUIHBIX OCHOB T€OMETPHUH U MOCTPOCHUHU LIETIOYKU JTOTUYECKUX YTBEPKICHUN
B XOJIE pEUICHUS TEOMETPUYECKUX 3ajJad, YMEHHE BBIJBUTaTh M OMPOBEpPraTh
TUTOTE3bI HETOCPEJACTBEHHO HCIIOIB3YIOTCS MPU PEIICHUH 337a4 €CTECTBECHHO-
HAyYHOTO IUKJIA, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE WUTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JacTsIX AesSTeNbHOCTU 4YeloBeka. OpueHTalus 4elioBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIUaIbHOrO OBbITHS, (opMa
OTPaXEHUSI OKPYKAIOIIETO MHUPA, YCIOBHE YCIEUTHOTO TO3HAHUS W aKTHBHOTO
npeoOpa3oBaHus  JIeHCTBUTETbLHOCTH. OmepupoBaHWE  TPOCTPAHCTBEHHBIMHU
oOpazamMu O0ObBEIMHSET pa3Hble BHUIbl y4EOHONH U TPYIOBOM JESITEIbHOCTH,



SBJISIETCA OJHUM M3 TPOPECCUOHATBHO BaXXHBIX KA4yeCTB, MOITOMY aKTyallbHa
3amaya (opmMupoBaHUs y O0OyYarOUUMXCsl MPOCTPAHCTBEHHOI'O MBIIUICHUS Kak
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUS — CYHIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEATEIIbHOCTH IO MHOTUM HAPABICHUSM.

[lens ocBoeHusi mporpammbl yueOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE 00yueHuss — oOmeoOpa3oBarebHOE U OOILIEKYJIbTYpPHOE pPAa3BUTHE
oOydaromuxcst  4epe3  oOecneyeHHue  BO3MOXKHOCTH  NPUOOpETEeHUs U
WCMOJIb30BaHUSI CHUCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHUM W JICWCTBHM,
CrelU(PUYHBIX TEOMETPUHU, BO3MOXKHOCTH YCHEIIHOTO MPOJOJIKEHUST 00pa3oBaHus
10 CIEIUAILHOCTSM, HE CBA3aHHBIM C MPUKJIAJHBIM UCTIOJIb30BAHUEM T€OMETPUH.

[Iporpamma 1o rTeoMeTpuud Ha 0a30BOM YpOBHE IMpeAHa3HAYEHA IS
0Oy4Jaronuxcst CpeHEN IIKOJIbI, HE UCIBITHIBABIIMX 3HAYUTEIBHBIX 3aTPYIHEHUN
Ha YPOBHE OCHOBHOTO 001Iero obpazoBanus. Takum 0Opa3om, oOydarommecs: Ha
0a30BOM YpOBHE JOJKHBI OCBOUThH OOIIME€ MAaTeMaTUYECKUE YMEHUS, CBSI3aHHbIC
CO chneuu@uKod TEeOMETpUU M HEOOXOJUMBIE HJisi KU3HU B COBPEMEHHOM
obmiectBe. Kpome »TOro, OHM MMEIOT BO3MOXKHOCTh M3YyYHUTh I'€OMETPHUIO Oojiee
r1yOOKO, €clii B JajbHEWIIEM BO3HUKHET HEOOXOIMMOCTh B T€OMETPUUYECKHUX
3HaHUAX B MPO(ECCHOHAIBHOU IeSITEIHLHOCTH.

JlocTukeHre 1ead OCBOCHMSI MpPOrpaMMbl OOECIEYMBAETCS pEUICHUEM
COOTBETCTBYIOIIMX 3ajad. IIpuopureTHhIMM 3aJadyaMH  OCBOECHHMS  Kypca
«I"eomeTpum» Ha 6a30BOM ypoBHE B 10—11 Kmaccax sBISFOTCS:

e (QopMupoBaHUE TPEACTABICHHUS O TE€OMETPUU KaK YacTH MHUPOBOMU

KYJBTYPBI U OCO3HAHHE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opmupoBaHue mpeACTaBICHUS O MHOTOTPAHHUKAX W TeJlaxX BpalleHUs
KAaK O BOKHEHIIMX MAaTEMATHYECKUX MOJENAX, O3BOJSIONIMX OMUCHIBATH
Y M3y4YaTh pa3HbIC SBJICHUS OKPYKAIOIIET0 MUPA;

e (QopMHupOBaHUE YyMEHHUS paClO3HaBaTh Ha YEpPTEkKax, MOJCISIX U B
peasbHOM MHPE MHOTOTPAHHUKH U TEJIa BPAILLICHHUS;

e OBJAJICHHE METOJAMH PEIICHUs 3aJlay Ha MOCTPOCHHS Ha M300paM)EHUSX
MIPOCTPAHCTBEHHBIX PUTYD;

e (QopMHupOBaHUE YMEHHUS OMNEPUPOBATH OCHOBHBIMH TMOHATUSIMU O
MHOT'OTPAaHHUKAX M TeJIaX BPAIlICHUS U UX OCHOBHBIMU CBOMCTBAMU;

e OBJIAJICHHE  ANTOPUTMAMU  PEIICHUS  OCHOBHBIX  THIIOB  3aJady;
dbopMupoBaHWE yMEHHUS  TPOBOJUTH  HECJIOXKHBIE  JIOKAa3aTEIbHBIC
paccy X JeHUs B XOJE PEILICHUS] CTEPEOMETPUUECKUX 3aJady M 3a7ay C
MPAKTUYECKUM COJICPKAHUEM;

e pa3BUTHE MHTEJUIEKTYaJIbHBIX U TBOPYECKHUX CIocoOHOCTEM
oOydJaronuxcsi, MO3HABATEJIbHOM  AKTUBHOCTHU,  MCCIEIOBATEIbCKUX
YMEHHI, KpUTUYHOCTU MBIIUICHUS;



e (opmupoBanue (GyHKUIMOHATBHOU IPaMOTHOCTH, peJieBaHTHOM
F€OMETPUU: yMEHUE DPACIO3HaBaTh IMPOSIBICHUS T'€OMETPUYECKUX
HNOHATUH, OOBEKTOB U 3aKOHOMEpPHOCTEH B peajbHBIX >KU3HEHHBIX
CUTyallusiX U MPH U3YYCHHUU NPYTUX YUYEOHBIX MPEAMETOB, MPOSIBICHUS
3aBUCUMOCTENl M 3aKOHOMEpPHOCTEH, (OopMyIupoBaTh HX Ha A3bIKE
Tr€OMETPUHU U CO3aBaTh F€OMETPUUYECKUE MOJIEIH, IPUMEHATh OCBOCHHBIN
IF€OMETPUYECKUNA ammapar Juisl PELIeHHs IMPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, HHTEPIIPETUPOBATH U OLIEHUBATH MTOJTYYEHHBIE PE3YJIbTaThI.

OTnMYUTENHEHON OCOOEHHOCTBIO NMPOTrPaMMBbI SIBJISIETCS BKIIOUEHHE B KypC
CTEpEOMETPUU B Hayale €ro M3y4yeHWs 3ajlay, pelIaeMblXx Ha YpPOBHE
MHTYUTUBHOT'O TIO3HAHMSI, U ONpeNeIEHHBIM 00pa3oM opraHu30BaHHasi paboTa HaJ
HUMH, YTO CIOCOOCTBYIOT PA3BUTHUIO JIOTUYECKOIO M IPOCTPAHCTBEHHOI'O
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAaHWE MHTYUTHBHBIX MPOLECCOB, MOTUBUPYET K
JNaJdbHEUIIEMY U3YUYCHHIO ITPEAMETA.

[Ipenmnourenue oTAAETCA HAMISAHO-KOHCTPYKTUBHOMY METO/Y OOYYEHMs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
IIPAKTUYECKON JEeATENbHOCTH. Pa3BuTHE NPOCTPAHCTBEHHBIX IPEACTABICHUMN Y
yYalllUXCsl B Kypce€ CTEPEOMETPUU MPOBOAMUTCS 3a CUET pEIIeHUs 3ajJad Ha
CO3/JaHHME€  IPOCTPAHCTBEHHBIX 00pa3oB W  3a7ad Ha  OIEpUPOBaHUE
IPOCTPAaHCTBEHHBIMU oOpa3zamu. CoznaHue oOpa3a NPOBOAUTCA C OMOPOM Ha
HarJIIHOCTh, a OIIEpUpPOBaHUE O00pa3oM — B YCIOBUAX OTBJIEYEHUS OT
HaIJISIIHOCTH, MBICIEHHOTO U3MEHEHHMSI €r0 UCXOJHOIO COJAEPKAHMSL.

OcHOBHBIE copepkaTelbHble TUHUKA Kypca «l'eomerpum» B 10—-11 kiaccax:
«MHororpanHukn», «IIpsiMble U TUIOCKOCTH B MPOCTPAHCTBEY, «Tena BpameHus»,
«BEeKTOpbI U KOOPAUHATHI B IPOCTPAHCTBE». DOPMUPOBAHUE JTOTUYECKUX YMEHUN
pacupenensiercs He TOJbKO II0 COJAEPKATEIbHBIM JIMHHMSM, HO W IO ToJaM
0o0yueHHUs Ha YPOBHE CpEIHEro 00IIero oopa3oBaHusl.

Conepxanue 00pa30BaHUs, COOTBETCTBYIOILIEE IMPEAMETHBIM pe3yibTaTaM
OCBOEHHUsl pabodeil mporpamMmbl, pacHpeleN€HHbBIM 1O ToAaM oOyuyeHwus,
CTPYKTYPUPOBAHO TakuUM 00pa3oM, 4YTOObI OBJIAJEHHE TIE€OMETPHUUYECKUMU
MOHATUSMUA U HaBBIKAMHU OCYLIECTBJISJIOCH MOCIEA0BATENBHO U MOCTYIATENbHO, C
cOOJII0/IEHNEM TPUHIIUIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIIOYAIUCH B
OOIIYI0 CUCTEMY T'€OMETPUYECKUX HPEICTaBICHUNA OOydaroluXcs, paclupss U
yrayOssist e€, o0pa3ysi MpoUHble MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha uzyyenue reomeTpun otBoauTCs 2 yaca B Henento B 10 kinacce u 1 yac B
Henenmo B 11 kmacce, Bcero 3a iBa rojga o0yuenus - 102 yueOHbIX daca.



COAEPXAHHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsiMble U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUSA  CTEpeOMETpUU. Touka, mpsiMasi, IIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCMOMATHYECKOM IIOCTPOCHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPHUU U CIIEICTBUS U3 HUX.

B3anmHoe pacnosiokeHne TMpsAMBIX B NPOCTPAHCTBE: IEPECEKArOIINeECH,
NapajyieIbHbIE W CKpeluBaromuecs npsMbie. [lapamienbHOCTh TPSAMBIX H
IJIOCKOCTEH B  MPOCTPAHCTBE: MMapaJUIeJIbHbIE MpPsIMbIE B  IPOCTPAHCTBE;
NapaJuIEIbHOCTh TPEX MPAMBIX; MAPAIUICIBHOCTh MPAMON U IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMH; YIOJ MEXAY IMPSAMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh  IJIOCKOCTEW: napasuiesIbHbIE IIJIOCKOCTH; CBOMCTBa
napajuieNibHbIX IockocTei. [lpocrteifine mnpocTpaHCTBEHHbIE (QUTYpHI Ha
TUTOCKOCTHU: TE€Tpa’ip, KyO, napajuiejenune; mToCTPOCHHE CEUCHUHN.

[lepneH UKy ISAPHOCTD NPSIMOM U IUIOCKOCTH: MEPIECHANKYJISPHBIEC MPSIMBIE B
MPOCTPAHCTBE, MPAMBIE MapaUIedbHbICE W TEPHEHAUKYJSPHBIE K IIJIOCKOCTH,
NpPU3HAK TEPHEHIUKYISIPHOCTH TPSAMOM M IUIOCKOCTH, TEOopemMa O NpsSIMOi
NEPHNEHIUKYJIAPHON IIOCKOCTH. YTIIBI B IMPOCTPAHCTBE: YroJI MEXAY NPsIMON U
IUIOCKOCTBIO;  ABYTPAHHBIM  Yroj, JIMHEWHBIM yroJl  JIBYTPAHHOIO  yIJia.
[lepnieHauKyNSp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKH JI0 INUIOCKOCTH, PACCTOSTHUE
OT MNpSIMOM 10  TUIOCKOCTH,  TPOEKUUsT  (PUIypbl  HA  TIJIOCKOCTb.
[lepneHaUKYASIPHOCTh  IJIOCKOCTEH: TPHU3HAK  MEPIEHAUKYJISIPHOCTA  JABYX
IJI0CKOCTEN. TeopeMa o TpEX MepHeHAuKyIspax.

MHororpaHHuK#

[TonsiTMe MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMMYKJIbIE MHOTOTPAHHUKU; pa3BEPTKa MHOTOrpanHuka. [Ipu3ma: n-yronbHas
npu3Ma; TpaHd U OCHOBAHUS MPHU3MBIL;, MpsAMas U HAKJIOHHAs MPU3MBI, OOKOBas U
IOJIHAs ITIOBEPXHOCTh IIPU3MBI. [Tapaiutenenunen, MPSAMOYTOJIbHBIN
napajieNienune; U ero cpoucTea. llupamupa: n-yronpHas nupamuja, TpaHd H
OCHOBaHUE MUPAMUJIBI; OOKOBAs U MOJIHASI TOBEPXHOCTh MUPAMU/IbI; IPABWIIbHAS U
yced€éHHasg MNHupaMuaa. OJIEMEHTbl NOpu3Mbl W nupamuiabl. IIpaBuibHble
MHOTOTPAHHUKU: MOHATHE MPABUIBHOIO MHOTOTPAHHUKA; MpaBUJIbHAS MpU3MaA U
MpaBWJIbHAs TMHUPAMKIA; NpaBUJIbHAs TPEYrojibHas NHUpaMuAa W TPaBUIIbHBIN
terpadap; KkyO. IlpencraBieHue O MPaBWIbHBIX MHOTOIPAHHUKAX: OKTadJp,
noaeka’ap v ukocaxaAp. CeueHus: Npu3Mbl U TUPaAMU/IBI.

CumMeTpuss B IIPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IMPSAMOW,
IJIOCKOCTUA.  ODJEMEHThl CHUMMETPUM B MNHpaMuAax, Mapauielienunenax,
MPaBUJILHBIX MHOTOIPAHHUKAX.



Brluncienne 9SJ€MEHTOB MHOTOTPAaHHUKOB: péOpa, AuaroHaiu, YrJbL.
[Inomans OOKOBOWM MMOBEPXHOCTH W TOJHOW TOBEPXHOCTH TMPSIMOM TMPU3MBI,
IUION[aJh OCHOBaHUM, TeopeMa O OOKOBOW TMOBEPXHOCTH NPSIMOM MPHU3MBIL.
[Inomaas OOKOBOM MOBEPXHOCTH W TOBEPXHOCTH MPABUIBHON MOUPAMUJIBI,
TeopeMa O IUIomaau yced€HHoM mnupamuabl. [lonsitue 006 00bEMe. OOBEM
OUPAMUJIbI, TPU3MBI.

[logoGueie Tena B mnpocTtpancTBe. COOTHOLIEHUS MEXAY IUIOHIAASMU
MOBEPXHOCTEN, 00bEMaMU MOAOOHBIX TEI.

11 KITACC

TeJsia BpaleHnus

Hunuaapuyeckas IIOBEPXHOCTD, oOpazyronue UWIHHAPUYECKOU
MOBEPXHOCTH, OCh IWIMHAPUYECKON MoBepxHOCTU. llunuHap: ocHOBaHMS U
OOKOBasi TMOBEPXHOCTb, OOpa3ylollas MU OCh;, IUIONIaAh OOKOBOW M TIOJHOMU
IOBEPXHOCTH.

Konuueckass moBepxHOCTh, 00pa3yrolne KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON MoBepxHOCTU. KOHyC: OCHOBaHME M BeplIMHa, 00pa3yromas
U OCbh, IUIOMAAb OOKOBOM W TMIOJHON TMOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3yrolye U BbICOTa; OCHOBAHUS U OOKOBAsi TOBEPXHOCTh.

Cdepa u map: 1EHTp, paauyc, AMAMETP; IUIONMIAJ(b TOBEPXHOCTH CQEPHI.
B3aumnoe pacnonoxenue cepbl U MIOCKOCTH; KacaTellbHas IUNIOCKOCTh K cdepe;
IJI0IIAlb CEPHI.

N3o0pakeHue e BpallleHus Ha IJI0CKOCTU. Pa3BépTka uinHIpa U KOHyca.

KoMmOuHanuu Ten BpamieHWss UM MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
OMHCaHHBIA OKOJIO cdepwl; cdepa, BNHCAHHAS B MHOTOTPAHHUK, WIH TEJO
BpalICHUS.

[Tonsarue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tell. Teopema 006 00béEMe
IPsIMOYTOJILHOTO Mapajuienienurnena u cieactsus u3 He€. OObEM IMIHMHIpA,
koHyca. O0BEM mapa v miomaas chepsl.

[logoOGHbie Tena B mnpocTtpaHcTBe. COOTHOLIEHUS MEXAY IUIOLIAASMU
MOBEPXHOCTEN, 00BEMAMU MTOJOOHBIX TE.

Ceuenus mwinuHIpa (mapaJUIebHO M TEPHEHAMKYJISIPHO OCH), CEUYECHHS
KOHyca (MapajuleIbHOE OCHOBAaHUIO M TPOXOAsIIEe 4Yepe3 BEpIIMHY), CEUCHUs
mapa.

BekTopbl U KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha MI0CKOCTH U B npocTpancTBe. CI0KeHNUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4YMCIO. Pa3noxkeHne BEKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopam. [lpaBwiio mapamnenenunena. Pemienwe 3amay, CBSI3aHHBIX €
IIPUMEHEHUEM TIPaBWJI JCHUCTBHM C BekTtopamu. IIpsMoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatel BekTopa. I[lpocreitmme 3amaun B
KOOpAMHATaxX. YTOJd MEXIy BekTopamu. CKalsipHOE MPOU3BEINEHUE BEKTOPOB.
Brruncnenue yriioB Mexay NpsIMBIMHU M IUIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN
METOJI IPH PEIIEHUHA T€OMETPUUYECKUX 3a/1aU.



INIJTAHUPYEMBIE PE3YJIBTATHBI
JINMYHOCTHBIE PE3YJIbBTATbI

JInyHOCTHBIE pE3yJIbTaThl OCBOEHHUS MPOTPaMMbl Y4EOHOrO MpeaMeTa
«MareMaTnka» XapakTepU3yrOTCH:

I'paknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKON TO3UIIMN 00YUAIOIIErocst Kak aKTUBHOTO
M OTBETCTBEHHOI'O 4YJ€Ha POCCHUKCKOrO0 OOIIECTBA, MPEACTABICHHEM O
MaTeMaTUYECKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SIBIICHUM,
npoueayp TpaxaaHckoro oOmiectBa (BbIOOpPHI, ONPOCHI U Mp.), YMEHUEM
B3aHMOJICICTBOBAaTh C COLMAJIBHBIMU HHCTUTYTaMH B COOTBETCTBUU C HX
GYHKIUAME 1 Ha3HAYCHHUEM.

IIaTpuoTn4yeckoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUNCKON IpakAaHCKOW UJICHTUYHOCTH, YBAKCHUS K
IIPOLIIOMY M HACTOSIIEMY POCCUMCKONW MAaT€MAaTUKHU, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKOM MaT€MaTUYE€CKOM IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTH)KEHUW B JIPYTMX HayKaxX, TEXHOJOTUsIX, cdepax
SKOHOMUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHUEM JIYXOBHBIX LEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO TMOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKEHUN HAYKH U JIESITEIbHOCTHIO
y4€HOI0; 0OCO3HAHUEM JIMYHOIO BKJI/Ia B MOCTPOCHHUE YCTOMUMBOIO OyaylIEro.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIIOUYAS ICTETHUKY MATEMATUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajady, peleHnH, paccyXIcHUM;
BOCIIPUMMYHUBOCTHIO K MATEMaTUYECKUM aCleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA.

DusnyecKoe BOCIUTAHKE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATH MaTeMaTHYeCKHue 3HaHUS B
HMHTEpecax 3JJ0pOBOro U 6€30macHoro oopasa >KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3J0pPOBbIO (3710pOBOE€ MUTAaHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUU U

OTJIbIXa, perymnsipHas dusnueckas aKTUBHOCTD); busnuecKkoro
COBEpUICHCTBOBAHUS, npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIBHOMN
NEeATENbHOCTHIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHEM IICHHOCTH TPYIOIIOOMS; WHTEPECOM K
paznuyHbiM  chepaM  MPOQPECCHOHATIBLHOM  JESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MNPUIOKEHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIN BHIOOP
Oynymiedt mnpodeccud W pealn30BbIBATH COOCTBEHHBIC >KM3HECHHBIC IIJIAHBI;



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa3oBaHUIO U
caM000Opa30BaHUIO Ha TIPOTSHKEHUU BCEH JKU3HHU; TOTOBHOCTBIO K AKTHUBHOMY
YY9aCTHIO B PEIICHUH MPAKTUYECKUX 3a]]a4 MaTeMaTHYECKON HAIPaBIICHHOCTH.

IJKO0JIOrHYeCKO€e BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO HAKOJIOTHYCCKON KYyJIbTYphl, TMMOHUMAHHEM BIUSHHUSI
COIMAJIBHO-DKOHOMHYECKUX TIPOIIECCOB Ha COCTOSHHUE MPUPOJTHON M COIMAILHOMN
CpelIbl, OCO3HAaHHWEM TJIOOAJLHOTO XapaKTepa HSKOJIOTHYECKHUX  IPoOJIeMm;
OpHEHTaIlMeld Ha NMPUMCHCHHE MAaTeMaTHYCCKHX 3HAHUW JUIS PEIICHHS 3aJ1ad B
0o0JacTH  OKpYyXKalomiel cpeapl, IUIAaHUPOBAHHS TIOCTYIMKOB M OIEGHKH WX
BO3MOYHBIX TTOCJICJICTBUH IS OKPYKAIOMIEH CPEJIbI.

IleHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHS HAYKM W  OOIICCTBEHHOW TMPAKTUKH, [MOHUMaHUEM
MaTeMaTHYeCKOW HayKH Kak cepbl UYeTOBEYECKON JCATEIHHOCTH, STaIlloB ¢
pa3BUTHS W 3HAYUMOCTH JJI Pa3BUTHS IUBWIM3ALMW, OBJAJACHUEM S3BIKOM
MaTeMaTUKH M MaTeMaTHYECKOW KYyJIbTYypOoW KaK CpPEJCTBOM IIO3HAHUS MUPa;
TOTOBHOCTBIO OCYIIECTBIISATh TMPOCKTHYI0 M HCCIEIOBATEIBCKYIO ACSITEIBHOCTD
WHIUBUyJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MertanpeMeTHbIE PE3yJIbTaThl OCBOCHHS MPOTPAMMBI YYEOHOTO TMpeaMeTa
«MaremaTuka XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCAITbHBIMA
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OeticmeUsMU, YHUBEPCATbHLIMU Pe2YISIMUSHBIMU OeUCTNGUAMUL.

1)  Vuusepcanvuvie  noznasamenvmuvie  Oeiicmsus,  obecneuusaiom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoeHue
Memo0o8  NO3HAHUA — OKpydcamowezo  Mupa,  npumeHenue  J102UHECKUXx,
ucciedosamenbCcKux onepayuli, ymenutl pabomams ¢ ungopmayueti).

ba3oBrble 1oruyeckue 1eicTBuA:

e BBISABIIATHh U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATHICCKUX
00BEKTOB, TOHSATHUN, OTHOMIEHWHA MEXKIY TMOHATHIMH; (HOPMYIUPOBATH
ONpe/eNieHUs] TOHSTH, YCTaHABIMBATh CYIICCTBCHHBIH  MpPH3HAK
KJaccu(UKaIy, OCHOBAaHUA i OOOOIIEHHS W CpaBHEHUSA, KPUTEPHUH
IPOBOJIUMOTO aHAIHN3a;

e BOCIPUHUMATH, (OpPMYyIUpPOBaTH U  MPeoOpPa3OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIC W OTPHUIATEIbHBIC, CIMHHYHBIC, YaCTHBIC W OOIIWE,
YCIIOBHBIE;

e BBIBIATh  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBS3U U
nmpoTuBopedrss B (akTax, JaHHBIX, HAOMIOACHUSIX W YTBEPKIACHUSIX;



npenjaratb ~ KpUTEpPUM  JJIs  BBIABJICHHUS ~ 3aKOHOMEPHOCTEH |
MIPOTUBOPEUHH;

e JI€NaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKHU, JIEAYKTUBHBIX M
MHJYKTUBHBIX YMO3aKIFOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSTENIbHO JI0Ka3aTeNbCTBA MaTeMaTUYECKUX
YTBEPXKACHUN (IIpsIMbIE U OT IMPOTUBHOTO), BHICTPAUBATh apryMEHTALMIO,
OPUBOJUTH HPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CYJKJI€HUS U BBIBOJBIL;

e BBIOMpATH CHOCOO pemeHuss yd4eOHOM 3aJayu (CpaBHHBATh HECKOJIBKO
BapUAHTOB pelIeHUs, BbIOMpaTh HauOoyiee MOAXOAAIMMA ¢ Y4ETOM
CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBrble ucciaenoBareJbCcKHe AeHCTBHA:

e HCIIOJIB30BaTh BONPOCHI KaK MCCJEN0BATEIbCKUI MHCTPYMEHT MO3HAHMS;
(GopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTUBOpPEUYUE, MpoOIeMYy,
yCTaHaBIMBaTh MCKOMOE€ M  JaHHO€, (OpPMHUPOBATH  THIIOTE3Y,
apryMEHTUPOBATh CBOO MO3ULUIO, MHEHUE;

e IPOBOJUTH CaMOCTOSTEJIbHO CIUTAHMPOBAHHBII JKCIIEPUMEHT,
UCCJIEOBAHNE IO YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTU4YECKOTO
00BbEKTa, SIBIECHUSA, NpOLECCa, BBIABICHUI 3aBUCHUMOCTEM MEXAy
00BEKTaMHU, SIBICHUSAMHU, IPOLIECCAMU;

e CaMOCTOSITENILHO (POPMYIHPOBATH 0OOOIICHNS U BBIBOABI 1O pe3yjbTaTaM
MPOBEAEHHOIO HAOJIOJIEHUS, HUCCIEIOBaHUS, OLIECHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJbTaTOB, BEIBOJIOB U 0000IIECHHI;

e IIPOTHO3MPOBATh BO3MOXXHOE DPA3BUTHE IIPOLIECCA, a TAKXKE BBIIBUTaTh
IPEAIIONIOKEHHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ uHpopmanmei:

e BBUIBIIATH A€PUIUTHI MHPOPMALIUM, JTAHHBIX, HEOOXOJUMBIX JUJISi OTBETA
Ha BOIIPOC U IS PELICHMS 3aa4H;

e BbIOMpaTh HMHPOPMAIMIO U3  HMCTOYHMKOB  PAa3JIMYHBIX  THIIOB,
aHAIM3UPOBaTh, CUCTEMATHU3UPOBAaTh U MHTEPIPETUPOBATH MHPOPMALIKIO
pPa3IUYHBIX BUJIOB U (POPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMAIIMIO, IPEJCTABIATh €€ B pa3Iu4HbIX (opMax,
WITIOCTPUPOBATh IPaPUUECKH;

e OLICHUBATH HaJEXHOCTD uHbOopMaIuu 1o CaMOCTOSATEIbHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

2)  VHueepcanvhvie KOMMYHUKamueHwle Oelicméus, o0becnevyusaom

cpopMUpo8aHHOCMb COYUATLHBIX HABLIKOE 00YUaAIOUUXCHL.

OO0menne:



BOCIIpUHUMATh W (HOPMYJIMpPOBaTh CYXJACHUS B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJISIMU OOIIEHUSI; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3pPEHHUS B YCTHBIX M MNUCBbMEHHBIX TEKCTaX, JaBaTh MOSICHEHHUS IO
XOJly peLIeHUs 3a/1a4i, KOMMEHTUPOBATh MOJYyYEHHbIN pe3yJIbTaT;

B X0J1€ 00CYKJEHUS 3a/1aBaTh BOIPOCHI MO CYLIECTBY O0CYK/1a€MOM TEMBI,
npo0sieMbl, perraeMou 3aJjauu, BbICKAa3bIBaTh UACH, HAIICJICHHbIE Ha TTOUCK
pEIIeHMs; COMOCTaBIATh CBOU CYXICHHUS C CYXKACHHSIMHU JAPYTHX
YYaCTHUKOB JUanora, oOHapy’>KMBaTh pa3jIMuyue W CXOJCTBO IMO3ULIHMA; B
KOPPEKTHOU GopMe (HhopMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS;
OpEICTaBIATh  pe3yJbTaThl  pElIeHUs  3a7auyd,  SKCIEPUMEHTa,
UCCJIEIOBaHUsI,  TPOEKTa;  CaMOCTOSTENbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a]1a4 MPE3EHTAI[MN U OCOOCHHOCTEH ay IUTOPHH.

CoTpyaHu4ecTBO:

3)

NOHMMaTh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOW
WHIMBHUIyaJIbHON paOOThI MPH pEIIeHUH YUeOHBIX 3a/1a4; TPUHUMATH 11eJTb
COBMECTHOM JIESATEIBHOCTH, TUIAHUPOBATH OPTaHMU3AIMI0O COBMECTHOM
paboThI, pacTipeAeNaTh BUABI PaOOT, JOTOBAPUBATKLCS, 00CYKIATh MPOIECC
U pe3yabTatr padoThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acTBOBATh B I'PYIIOBBIX (popMax paboThl (00CYykIeHHs, 0OOMEH MHEHHUM,
«MO3TOBBIC TITYPMBD» W WHBIC); BBHITIOTHATH CBOIO YacTh pabOTHI H
KOOPJIMHUPOBATh CBOW JIEHCTBHUS C JPYTUMHU YJI€HAMHA KOMAaH/IHI,
OIICHWBATh KA4€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
c(hopMyTUPOBAHHBIM YYACTHHKAMHU B3aUMOICHCTBUSI.

Vuueepcanvnvie  pecynamuenvle  Oelicmeusl, obecneuusaiom

qbopjvzupoeaﬂue CMbBICII06bIX YCMAHOB0OK U IHCUSHEHHbLIX HABLIKOB JIUYHOCNIU.
CaMoopraHn3aunﬂ:

COCTAaBJISITH IJIaH, AITOPUTM PEUICHUS 3aJ1auH, BBIOMpaTh CIIOCOO peleHus
C YYETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEILICHUN C YUETOM HOBOU
nHopmaIuu.

CaMOKOHTPOJIBb:

BJIQJICTh HAaBBIKAMHU TO3HABaTEIbHOM pedJeKcud KaK OCO3HAHMS
COBEPIIAEMBIX JEHUCTBUU U MBICIHUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIQJE€Th CIOCO0AMU  CaMONPOBEPKH, CaMOKOHTPOJIL Ipolecca H
pe3ysbTaTa pelIeHUs MaTEMAaTUYECKOM 3a/1a4H;

NPEABUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh IIPH PEUICHUU
3a7a4i, BHOCUTb KOPPEKTHBBI B [IESITEIBHOCTH HA OCHOBE HOBBIX
00CTOSTENbCTB, JAHHBIX, HAMIEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;



e OILICHMBAaTh COOTBETCTBHE pe3yJibTaTa 1€IW M YCIOBUAM, OOBICHATH
IIPUYMHBI JTOCTHXKEHUS WIM HEJOCTHIKEHUS PEe3yJIbTAaTOB JIESTEIbHOCTH,
HAXOJUTh OIMIKUOKY, TaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IHPEAMETHBIE PE3YJIBTATDBI

10 KITACC

OnepupoBaTh MOHATUAMU: TOUKA, IPSAMasi, INIOCKOCTb.

[IpyMeHSTh aKCMOMBI CTEPEOMETPUU U CIEICTBUS W3 HUX IpPHU PELICHUU
reOMETPUUYECKUX 3a]a4.

OmnepupoBaTh MOHATUSAMU: MAPAIIICIIBHOCTh M IEPIICHIUKYIAPHOCTD MPSMBIX
Y IJIOCKOCTEMN.

KnaccuguimpoBaTe B3aUMHOE paCIOIOKEHHUE MPSMBIX M IUIOCKOCTEH B
MIPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: ABYTPAaHHBIM yroJ, TpaHW ABYTPAHHOTO YTIJa,
pedpo NBYrpaHHOTO yIJa; JUHEWHBIH Yrojl ABYTPAaHHOTO yrja; TpajycHas Mmepa
IABYT'PAaHHOT'O yTJIa.

OnepupoBaTh MNOHSATUSAMH: MHOTOTPAHHHUK, BBINYKJIBIA M HEBBITYKJIbINA
MHOTOTPaHHHK, 3JIEMEHTHl MHOTOTPAHHUKA, TPABIIIbHBII MHOTOI'PaHHUK.

Pacrio3naBaTh OCHOBHBIE BHABI MHOTOTPAaHHUKOB (MHUpamMuaa; TpuU3Ma,
IPsIMOYTOJIbHBIN Mapajuiesienume, Kyo).

KnaccupunmpoBate ~ MHOTOrpaHHMKHM,  BbIOMpass ~ OCHOBaHUS  JJid
KJacCUpUKaUuu (BBIMYKJIblE W HEBBINYKJIbIE MHOTOTPAHHUKH; TMPaBUIbHBIC
MHOTOTPaHHHKH; TPSAMBIE ¥ HAKJIOHHBIE TPU3MBI, MTapaJUICICTIUIIC IBI).

OmnepupoBaTh MOHATHIMHE: CEKYIIas TNIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBACHATH MPUHLUIIBI TOCTPOCHUS CEUCHU, UCTIOIB3YS METOJ] CIIE/IOB.

CtpouTh ceuyeHUS] MHOTOIPAaHHUKOB METOJOM  CIIEJOB, BBINOJHATD
(BBIHOCHBIE) TJIOCKHE YEPTEXKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUI
CBEpXY, COOKY, CHU3Y.

Pemrate 3amaun Ha HaXOXKJIECHHE TEOMETPUYECKIX BEJIMYUH O 0Opa3iam miu
QIrOpUTMaM, TPUMEHSS HU3BECTHbIE AHATUTHUYECKHE METOAbl TpU PEIEeHUU
CTaHJIAPTHBIX MAaTEMaTHYECKUX 3a/lad Ha BBIYMCIIEHUE PACCTOSHUI MEXIYy IBYyMS
TOYKaMHU, OT TOYKH JO TMPSAMOM, OT TOYKH JO TIUIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMUCS TIPSIMBIMHU.

Pemars 3a7aun Ha HaxXOXKJEHUE T€OMETPUUYECKUX BEJIMYUH MO 00pa3am Win
QIrOpUTMaM, TPUMEHSS HU3BECTHbIE AHATUTHUYECKHE METOAbl TpU pEIIeHUU
CTAaHIAPTHBIX ~MAaTEMaTHYECKMX 3aJad Ha  BBIYUCICHHUE YTIJIOB  MEXAY
CKPCIIMBAIOIIUMUCSA TPSIMBIMUA, MEXIy TMNPSIMOH H  IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, JIByTPaHHBIX YTJIOB.



Beruucnarh 00bEMBI U TUIOMIAIA TTOBEPXHOCTEH MHOTOTPAHHHUKOB (IIpU3Ma,
nupamMuaa) ¢ nOpuMeHeHueM (GOpMyJ; BBIUMCISATH COOTHOIICHUS MEXKIY
TUTOIIAISIMU TIOBEPXHOCTEH, 00bEMaMu TTOJIOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MNOHSATUSIMHU: CUMMETPUS B NPOCTPAHCTBE; IEHTP, OCh H
IJIOCKOCTh CUMMETPUU; LIEHTP, OCh U MIJIOCKOCTh CUMMETPUU (DUTYPHI.

W3Bnekath, mnpeoOpa3oBbIBATH W HUHTEPIPETHPOBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MpefCTaBICHHYIO0 Ha YepTexax U
PUCYHKAaX.

[IpumensTy TeoMmeTpuueckue (HakThl ISl PEIICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANoJararolux HECKOJIbKO IIAroB PEIICHUs], €CJIM YCIOBHUS MPUMEHEHUS
3aJlaHbl B SIBHOM (hopme.

[IpumeHsaTs OpoCTEHIIME MPOrPAMMHBIE  CPEICTBA U BJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CHCTEMBI IPH PEIICHUN CTEPEOMETPUUYECKUX 3a7a4.

[IpuBoaUTE NpHUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOJAE H
YKW3HU, pACTIO3HABATh IPOSIBJIEHNE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IpuMeHsTh MOJydYEeHHbIE 3HAHUS Ha IPAKTHUKE: aHAJIW3UPOBATH DPEaJIbHbBIC
CUTyallud W TMPUMEHATh W3YUYECHHBIC IOHATUS B NPOLECCE IMOUCKA PEIICHUS
MaTteMaTU4ecku CHOpPMYIUPOBAHHON MPOOJEeMbl, MOJETUPOBATh peaJIbHbIC
CUTyallud Ha S3bIKE TE€OMETPUH, MCCIEAOBaTh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX TOHITHI U TeOpeM, amnmnapara anreOpsl; peniaTh
MMPAKTUYECKUE 3a]1a4l, CBA3AHHBIE C HAX0XKAECHUEM T€OMETPUUECKUX BEITUYMH.

11 KITACC

OnepupoBaTh MOHATHAMU: [WIWHIPUYECKAas TOBEPXHOCTh, OOpa3yroIIue
MWINHAPUYECKOW  TOBEPXHOCTH;  IWIMHIAP;  KOHWYECKas  MOBEPXHOCTb,
o0Opazyrolme KOHMYECKON MOBEPXHOCTH, KOHYC; chepuueckas MoBEPXHOCTb.

Pacno3naBath Tena BpanieHus (HUJIMHIP, KOHYC, cdepa U map).

OOBICHATH CIIOCOOBI MOTYUYEHHUS TEJ BPAIllCHHUS.

KnaccudummpoBats B3auMHOE pacronokenne chepsl U MI0CKOCTH.

OnepupoBaTh MOHATHSIMH: IIIAPOBON CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
CEerMeHTa; IIapOBOIl CJIOM, OCHOBAHME ILIAPOBOTO CJIOS, BHICOTA IIAPOBOIO CIIOS;
IapOBOM CEKTOP.

Boruucnate  00bEMBI M JIOMIAAM  TOBEPXHOCTEH  Tel  BpalieHwus,
T€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh TMOHATUSAMH: MHOTOTPAaHHUK, BIMCAHHBIA B chepy
OMMCAHHBIA OKOJIO cdepsl; cdepa, BOUCAHHAS B MHOTOTPAHHHUK WU TEIIO
BpAaIlICHHUS.

BBIYuCsITh COOTHONICHHS] MEXKIY TUIOMIAIMUA MMOBEPXHOCTEH U 00bEMaMu
MOJ0OHBIX TE.



N300paxkarh u3ydyaemble QUIypbl OT PYKH M C NPUMEHEHHUEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbInonHATh (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX 0O0BEMHBIX
duryp: BuI cBepxy, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJ BPAIICHHUS.

W3BnekaTb, MHTEPIPETUPOBATH M MpeoOpa3oBbIBaTh HHPOPMALMIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, NPEACTaBICHHYIO Ha YepTekax U
PHUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B TPOCTPAHCTBE.

BBINONHATE  JEHCTBUS  CHOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHOKEHHUSI BEKTOPA Ha YUCIIO, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00J1aJaIO0T.

[TpuMeHsTh IpaBUIIO Napasieenunea.

OnepupoBaTh NOHATHAMU: I€KAPTOBbI KOOPJIWHATHI B IPOCTPAHCTBE, BEKTOP,
MOJAYJb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpAa, Yroa MEXIy
BEKTOpPaMU, CKAJISIPHOE MTPOU3BEJEHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHbBIE
BEKTOPBI.

HaxoanuTbe cyMMy BEKTOPOB M ITPOU3BECHUE BEKTOPA HA YHCIIO, YTOJI MEXKIY
BEKTOpaMH, CKaJSIPHOE TMPOU3BEIECHUE, pACKIAAbIBaTh BEKTOp MO JIBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3a1aBaTh INIOCKOCTh YPAaBHEHHUEM B JIEKapPTOBOM cUCcTEME KOOPAMHAT.

[IpumensTh TeomeTpuyeckue (akTbl JUIsl PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, NPEeANoaralouuX HECKOIbKO [IAr0OB PEIICHMS], €CIU YCIOBHS TPUMEHEHUS
3a/laHbl B IBHOM (hopMme.

Pemate mpocreiiliue reoMeTpuuecKue 3ajJayd Ha NMPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOJA.

Pemate 3amauM Ha J0Ka3aTeabCTBO MAaTEMaTUYECKUX OTHOLIEHUHA U
HaXO0KJEHUE F€OMETPUYECKHUX BEJIMYMH 110 00pa3laM Wi aaropuTrMam, NpUMeEHss
M3BECTHBIE METO/IbI IIPU PELICHUN CTAaHAAPTHBIX MaTEMaTUUYECKUX 3aau.

[IpumeHsTh  HpoCTEHIIME MPOrpaMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IPU PEILIEHUU CTEPEOMETPUUECKHX 3a/1au.

[IpuBoaNTH NpUMEpPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOJIE U
’KU3HH, PAaCIO3HABATH MPOSIBJIEHUE 3aKOHOB F'€OMETPUU B UCKYCCTBE.

[IpumMeHsATh MONy4YeHHBbIE 3HAHWS Ha MPAKTUKE: aHAJIU3UPOBATh pPEaJIbHbIE
CUTyallud W NPUMEHATh HM3yUYEHHBIE IOHATHUA B MPOIECCE IOUCKA PELICHUs
MaTeMaTHYeCKu CcHOpPMYIHpPOBAaHHOW MPOOJIEMBbI, MOJAEIUPOBATh pPEaJbHBIC
CUTyallUM Ha SA3bIKE TIE€OMETPHUM, MCCIEI0BaTh IOCTPOCHHBIE MOJEIH C
UCII0JIb30BAaHUEM T€OMETPUUECKUX MOHITHI U TeOpeM, anmnapara aareOpsl; pemaTh
IPaKTUYECKUE 33]]a4l, CBA3aHHBIE C HAXOXKICHUEM F€OMETPUUECKUX BEJIINYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosmnuecTBo yacos JIEKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Konrponeinre | Ipakririeckie o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypesI
1 BBenenue B crepeoMeTprio 10
) [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapamienbHOCTD IPSMBIX U IIIOCKOCTEU
3 HepneHz[HIiynﬂpHOCTL IPSIMBIX U 12
IJI0CKOCTEN
4 Vsl Mexay NPSMBIMU U IUIOCKOCTSMHU 10 1
5 MHororpaHHuKu 11 1
6 O6bEMBI MHOTOI'PaHHUKOB 9 1
7 IToBTOpEHME: CeueHUs], pACCTOSHUS U YTJIbI 4 1
OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME 68 5 0




11 KITACC

KoaunyectBo 4yacos DJIEKTPOHHBIE

HaumeHoBaHMe pa3/ieioB U TeM (undgposbie)
Ne i/m Konrtpousnbie | IIpakTnueckue

NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE

padoThbI padoThI
pecypcsl

Tena BpaieHus 12

O0BEMBI TEN 5 1

BekTopbl 1 KOOpAMHATEI B IPOCTPAHCTBE 10 1

[ToBTOpenue, 06001ICHNE, 7 i

cucTeMaTu3anus 3HaHUI
OBULIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 3 0







IHOYPOYHOE IIVTAHUPOBAHUE

10 KIIACC
Kosn4yecTBo yacos
Ne Jara DJIeKTPOHHBbIE HH(PPOBHIE
Tema ypoka Kontpoasubie | IlpakTuuyeckue
n/n Bcero H3ydYeHHusi | 00pa3oBaTeJIbHbIC PeCypChl
padoThI padoThI
OCHOBHBIE TIOHATHS
CTEpPEOMETPHUHU: TOUKA, TIpsiMasi,
MJIOCKOCTh, MPOCTPAHCTBO.
[IpaBuia n3o0pakeHUs Ha 01.09-
1 P P 1 https://m.edsoo0.ru/D3VCI7TUN4
PUCYHKaX: U300paKeHUS 04.09
IJIOCKOCTEM, MapajuieIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka
[TonsTHA: nepecekaromumecs 01.09
2 TIJIOCKOCTH, TIEPECEKAIONINECS 1 0 n 0 9_ https://m.edsoo.ru/NR6VIYCGK
npsAMasi U IIOCKOCTh '
[TonsiTuA: nepecekaroumecs 07.09
3 MIJIOCKOCTH, MEPECEKAIOLINECS 1 ) 3' 0 9_ https://m.edsoo.ru/O6RNDFAMO
npsiMasi ¥ TI0CKOCTh '
3HaKOMCTBO C MHOTOI'PaHHUKAMHU,
M300paKeHre MHOTOTPAaHHUKOB 07.09-
4 P P 1 https://m.edsoo.ru/KMUQPILLO
Ha PUCYHKaX, Ha MPOCKIIMOHHBIX 13.09
yepTexkax
HavanbHbie cBenieHus o Kyoe u
NUpaMuie, UX pa3BEPTKHU U 14.09-
5 panui P P 1 https://m.edsoo.ru/FPW2INHCZ
mozenu. CedeHust 20.09

MHOTI'OIrpaHHHUKOB



https://m.edsoo.ru/D3VCJ7UN4
https://m.edsoo.ru/NR6VJYCGK
https://m.edsoo.ru/O6RNDFAM0
https://m.edsoo.ru/KMUQPILL0
https://m.edsoo.ru/FPW2JNHCZ

Hauanwsubie cBegenus o kyode u

6 FIVPAMIAS, T PasBepTii 4 14.09- https://m.edsoo.ru/IMQ3AJ3S5
Mozenu. CeueHust 20.09
MHOT'OT'PaHHUKOB
[TonsiTne 06 aKCMOMATHYECKOM

7 TIOCTPOCHHH CTEPEOMETPHH: 21.09- https://m.eds00.r/SLMI7R3BL
AKCUOMBI CTEPEOMETPUU U 27.09
CIIECTBUSA U3 HUX
[Tonsatue 06 akcnomMaTHYECKOM

8 TIOCTPOCHHH CTEPEOMETPHH: 21.09- https://m.eds00.r/DUKAX7QEI
aKCHOMBI CTEpEOMETPUH U 27.09
CIIECTBUA U3 HUX
[TonsiTrie 06 akCHOMATHYECKOM

9 MOCTPOEHHI CTEPEOMETPH: 28.09- https://m.edsoo.r/YPKSSMLIL
AKCUOMBI CTEPEOMETPUU U 04.10
CIIEJICTBUS U3 HUX
[TonsiTue 06 akKCMOMATHYECKOM

10 HOCTPOSHIH CTEPEOMETPIH: 28.09- https://m.edsoo.ru/I3A98J629
AKCUOMBI CTEPEOMETPUU U 04.10
CIIEJICTBUS U3 HUX
BzaumHoe pacrnionoxenue

11 MPAMBIX B TIPOCTPAHCTBE: 12.10- https://m.edsoo.ru/TUTWSKRS5Q
[EPECEKAOIIUECS, TTapaIeIIbHbIE 18.10
Y CKPEIMBAIOLIUECS NIPSMBIE
[TapamienbHOCTB NPAMBIX U
IIJIOCKOCTEW B IPOCTPAHCTBE: 15 10.

12 napa’suiesibHbIE IPSIMbIC B 18.10 https://m.edsoo.ru/CSOVLQLH6

IIPOCTPAHCTBE; NapAJUIEIbHOCTD
TPEX NMPAMBIX



https://m.edsoo.ru/1MQ3AJ3S5
https://m.edsoo.ru/SLMI7R3BL
https://m.edsoo.ru/DUKAX7QE1
https://m.edsoo.ru/YPKS5MLJL
https://m.edsoo.ru/I3A98J6Z9
https://m.edsoo.ru/IUIW8KR5Q
https://m.edsoo.ru/CS9VLQLH6

[TapamienbHOCTB NPSAMBIX U

OCKOCTEN OCTPAaHCTBE: .10-
13 o TeH B POcTp HVTB 19.10 https://m.edsoo.ru/PO5J6D23U
[TapaniensHOCTh IPSIMOM | 25.10
IJIOCKOCTH
N C COHAIpa.JIe .10-
14 TIbt HalpaBICHHBIMU 19.10 https://m.edsoo.ru/LLJAVHVBW
CTOpOHAMU 25.10
Yron mexay npsiMbIMU B 26.10-
15 TP 6.10 https://m.edsoo.rt/KGIMSOEUK
MIPOCTPAHCTBE 01.11
Yroa Mex 10-
16 FOIIMEAULY TIPAMBIMH B 26.10 https://m.edsoo.ru/24LVWHIVS
[IPOCTPAHCTBE 01.11
[TapanienbHOCTh TNIOCKOCTEN: 2.11-
17 P 0 https://m.edsoo.ru/BUSTQ9HZT
rapajuiesibHbI€ TIIIOCKOCTH 08.11
CaolicTBa napasuieabHbIX 02.11-
18 . https://m.edsoo.ru/OKQOK2ABA
IJIOCKOCTEN 08.11
IIpocreiimne NpoCTpaHCTBEHHBIE 09.11
19 ¢Gurypsl Ha MJIOCKOCTHU: TETPAP, i 5' ) 1_ https://m.edsoo.ru/MRT13XP79
KyO, apaienenumnen '
. 09.11-
20 ITocTpoenune ceuenuit 15.11 https://m.edsoo.ru/DI3AX05J8
o 23.11-
21 IlocTpoeHue ceuenui 2011 https://m.edso00.ru/20GC3ZPIP
KonTtponsHas pabota o teme
"[IpsiMbl€ M TUIOCKOCTH B 23.11-
22 P https://m.edsoo.ru/BI4O5SQJEB
npoctpanctie. [lapamiensHOCTh 29.11
HPSIMBIX U IJIOCKOCTEH"
IlepnieHqUKYISAPHOCTD NPAMOMN U 3011
23 IJIOCKOCTHU: NIEPIIEHAUKYIAPHBIE 0 6' ) 2_ https://m.edsoo.ru/RN45YBOSR

IpsIMblE B IPOCTPAHCTBE



https://m.edsoo.ru/PO5J6D23U
https://m.edsoo.ru/LLJAVHVBW
https://m.edsoo.ru/KGJM80EUK
https://m.edsoo.ru/24LVWH9V8
https://m.edsoo.ru/BU8TQ9HZT
https://m.edsoo.ru/0KQQK2ABA
https://m.edsoo.ru/MRT13XP79
https://m.edsoo.ru/DI3AXO5J8
https://m.edsoo.ru/20GC3ZP9P
https://m.edsoo.ru/BI4O5QJEB
https://m.edsoo.ru/RN45YBO8R

IIpsiMble mapasenbHbIe U

30.11-

24 https://m.edsoo.ru/32MXRZDDL
MEPHEHAUKYIIIPHBIE K INIOCKOCTH 06.12
[Ipsamble mapajuienbHbIE U A12-
25 P P 07 https://m.edsoo.ru/JPUOTOI3N
MIEPHEHANKYIIIPHBIE K INIOCKOCTH 13.12
IIpu3Hak nepne oc J12-
26 pu HVK HEPHEHARIYIAPHOCTH 07.12 https://m.edsoo.ru/DC41W6K 14
HNPSIMOH U IJIIOCKOCTH 13.12
[Ipu3Hak nepneHauKyJISpHOCTH 14.12-
27 P . PHCHKYIAD https://m.edsoo.ru/HD3D63S5P
MPSIMOU U IJIOCKOCTH 20.12
Teopema o npsmMon 14.12-
28 p p . https://m.edso0.ru/YOIQSMOH 1
HNEPHEHINKYIAPHOU IIITOCKOCTU 20.12
Teopema o npsimoit 21.12-
29 p P . https://m.edsoo.ru/8 1IRSKU5R]J
MIEPHEHANUKYJIIPHON INIOCKOCTH 27.12
Teopema o oM 21.12-
30 PEM O TpAM Hv https://m.edsoo.ru/HFKNPKZ7T
NEPICHIUKYISPHON MJIOCKOCTH 27.12
[TepienaAnKysIp ¥ HAKJIOHHBIE:
aCCTOSIHHE OT TOYKH A0 28.12-
31 P A https://m.eds00.ru/638GKWY7V
IUIOCKOCTH, PACCTOSIHUE OT 03.01
PsIMOM 10 TJIOCKOCTH
[TepienaAMKYsIp ¥ HAKJIOHHBIE:
aCCTOSIHHE OT TOYKH 0 28.12-
32 P A https://m.edsoo.ru/AD6RCACRA
IUIOCKOCTH, PACCTOSIHUE OT 03.01
MPsIMOM 10 TNIOCKOCTH
[TeprieHAMKYSIp ¥ HAKJIOHHBIE:
aCCTOSIHHE OT TOYKH A0 11.01-
33 p A https://m.edsoo.ru/VLLIQ7HXC
IUIOCKOCTH, PACCTOSIHUE OT 17.01
PsIMOM 10 TJIOCKOCTH
[TepieHAMKYSIp ¥ HAKJIOHHBIE: 11.01-
34 PHCHIHKY AP https://m.edsoo.ru/6P5BVV34R
paccTossHuEe OT TOYKH 10 17.01



https://m.edsoo.ru/32MXRZDDL
https://m.edsoo.ru/JPUOT0I3N
https://m.edsoo.ru/DC41W6K14
https://m.edsoo.ru/HD3D63S5P
https://m.edsoo.ru/Y0IQSMOH1
https://m.edsoo.ru/81R5KU5RJ
https://m.edsoo.ru/HFKNPKZ7T
https://m.edsoo.ru/638GKWY7V
https://m.edsoo.ru/AD6RCACRA
https://m.edsoo.ru/VLLIQ7HXC
https://m.edsoo.ru/6P5BVV34R

IUIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 INIOCKOCTH

VTIIbl B IpOCTpaHCTBE: Yroj .01-
35 P Ij y 18.01 https://m.edsoo.ru/PSFIXUAI1I
MEXY HNPSMOU U IIOCKOCTBHIO 24.01
a 1 yro CUHBIN .01-
36 JBYrpaHHBIA yrox, JIMHCHHbIH 18.01 https://m.edsoo.ru/6R4A0EOMD
YIroJjI IBYyIrpaHHOI'0 yria 24.01
BYTI'PAHHBIN YTOJI, IMHCHHBIN 25.01-
37 HByrp Y https://m.edsoo0.ru/MLOZZY ZC7
YIroJI IBYyrPa”HHOro yria 31.01
[IeprieHAUKYIAPHOCTD
IUIOCKOCTEM: MPU3HAK 25.01-
38 P 30 https://m.edsoo0.ru/YRQDSMINH
MEPIEHIUKYIISIPHOCTHU IBYX 31.01
IUIOCKOCTE
[lepneHAUKYISAPHOCTD
IUIOCKOCTEM: MPU3HAK 1.02-
39 P 01.0 https://m.eds00.ru/DY2AF84T2
MEPIEHAUKYIISIPHOCTU IBYX 07.02
IUIOCKOCTEi
[leprieHAMKYAAPHOCTH
IJIOCKOCTEH: IIpU3HAK 01.02-
40 P https://m.edsoo.ru/TS8OAINH2
MEPIEHAUKYIISIPHOCTHU IBYX 07.02
IUIOCKOCTE
Teopema o Tpé .02-
41 peMa O Tpex 08.02 https://m.edsoo.ru/OWSLZ1RVZ
MEPHEHAUKYIIApax 14.02
Teopema o Tpé .02-
42 PEMa O Tpex 08.0 https://m.edsoo.ru/OP44KE54N
HEPIEHANUKYIIIpax 14.02
Teopema o Tpéx 15.02-
43 p p https://m.eds00.ru/OWG81WDV3
[EPHEHAUKYIIApaX 21.02
KoHTpoinbHas paboTa 1mo Tema .02-
44 " HIpOIIbHAZ pabota MO TeMam 15.02 https://m.edsoo.ru/VOXABPOPB
[lepnieHqUKYIAPHOCTD MPSMBIX U 21.02



https://m.edsoo.ru/PSFJXUA1I
https://m.edsoo.ru/6R4A0E0MD
https://m.edsoo.ru/ML0ZZYZC7
https://m.edsoo.ru/YRQDSM9NH
https://m.edsoo.ru/DY2AF84T2
https://m.edsoo.ru/TS8OA9NH2
https://m.edsoo.ru/0W5LZ1RVZ
https://m.edsoo.ru/OP44KE54N
https://m.edsoo.ru/OWG81WDV3
https://m.edsoo.ru/VOXABP0PB

wiockocTeil" u "Yribel Mexay
IPSIMBIMU U TJIOCKOCTSIMH"

45

[ToHsiTE MHOTOTPaHHUKA,
OCHOBHBIE JIEMEHTHI
MHOTOI'PAaHHHKA, BBITYKJIbIC U
HEBBIMYKIILIE MHOTOTPAaHHUKH;
pa3BEépPTKa MHOTOTPaHHUKA

01.03-
07.03

https://m.edsoo.ru/LSFTEZ8QX

46

[Ipu3ma: n-yrojgpHas mpusma;
T'paHu 1 OCHOBAHUS IPU3MBI;
npsamMas 1 HakKJIOHHAs IMPpU3MBbI;
OOKOBas U MOJTHAS TOBEPXHOCTh
IIPU3MBI

01.03-
07.03

https://m.edsoo.ru/ZAL6DKFQL

47

ITapamtenenunen,
MPSIMOYTOJIbHBIN MapajieIenune;]
U €r0 CBOMCTBa

08.03-
14.03

https://m.edsoo.ru/ITCOB1WIO

48

[Inpamupa: n-yroapHas
npamua, rpaHud U OCHOBAHME
nUpaMu/ibl; 00KOBas M MOJIHAS
MOBEPXHOCTb TUPAMMU/IBI;
IIpaBUJIbHAS U yCEUEHHAS
nupamuaa

08.03-
14.03

https://m.edsoo.ru/1TOFX00PA

49

[TpaBuIIbHBIE MHOTOTPAHHUKH:
MOHSITUE MTPABHIHLHOTO
MHOTOTpaHHHKA; TPABHIIbHAS
npu3Ma 1 npaBuJibHAas NUpaMuaa,
MpaBUIIbHAS TPEYTOIbHAS
NUpaMU/Ia ¥ IPaBHIbHBIN
TeTpa’ap; Kyo

15.03-
21.03

https://m.edsoo.ru/LWNGFZTWE

50

Hp CACTAaBJICHHUC O IIPaBUJIbHBIX

15.03-

https://m.edsoo.ru/06SH02IDD



https://m.edsoo.ru/L5FTEZ8QX
https://m.edsoo.ru/ZAL6DKFQL
https://m.edsoo.ru/ITCOB1WIO
https://m.edsoo.ru/1T0FX00PA
https://m.edsoo.ru/LWNGFZTWE
https://m.edsoo.ru/06SH02IDD

MHOI'OIrpaHHUKAax: OKTasap,
JIOACKAdIP U UKOCAIP.

21.03

CummeTpusi B IpOCTPAHCTBE:
CUMMETPHUS OTHOCUTENIHO TOUKH,
IPSIMOM, TNIOCKOCTH. DJIEMEHTbI

22.03-

51 https://m.edsoo.ru/SWEUC9ENR
CUMMETPUU B MUPaAMUAX, 28.03
napasuiesienuIe1ax, mpaBUIbHbIX
MHOTOTpaHHUKAaX
Brrunciienue 351eMEHTOR
52 MHOTOTPaHHHUKOB: p&0pa, ;égg_ https://m.edsoo.ru/EUP4AMN760
JIMaroHalv, yTrJbl
[Tnomaae 60KOBOM MOBEPXHOCTH
Y IIOJIHOM ITOBEPXHOCTHU IIPSIMOM 59,03
53 MPU3MBI, TUIOIIAIb OCHOBAHUMH, 04.04 https://m.edso0o.ru/SQY9XSIL6
TeopemMa 0 OOKOBOM MTOBEPXHOCTH
IIPSIMOM TIPU3MBI
[Tnomans 60KOBOM MOBEPXHOCTH
Y IOBEPXHOCTHU MPaBUIILHOM 59.03.
54 UPaMU/Jibl, TEOPEMA O IIOIAIN 04.04 https://m.edsoo.ru/R22FHBG60
OOKOBOI MOBEPXHOCTH YCEUEHHOM
UpaMU/IbI
55 KonTponbhas paboTa no teme 12.04- hitps-/m.edsoo.r/ VHYNJOMOD
"MHuororpaHHuku" 18.04
56 [TonsATHE 06 00BEMeE ggj_ https://m.eds0o.ru/GM1LC394G
57 O0BEM TUpamMubI ;zgj_ https://m.edso00.ru/B307PSWTC
58 O0BEM TUpaMHUTBI 19.04- https://m.edsoo.ru/PQZIED3YF

25.04



https://m.edsoo.ru/SWEUC9ENR
https://m.edsoo.ru/EUP4MN760
https://m.edsoo.ru/SQY9XSIL6
https://m.edsoo.ru/R22FHBG6O
https://m.edsoo.ru/VHYNJQMQD
https://m.edsoo.ru/GM1LC394G
https://m.edsoo.ru/B307P8WTC
https://m.edsoo.ru/PQZ9ED3YF

26.04-

59 O0BEM TUpaMHUIBI 02.05 https://m.edsoo.ru/RZ3BITMU9
. 26.04-
60 O0BEM TUpamMuIbI 02.05 https://m.edsoo.ru/OHRFO2LCT
. 03.05-
61 O0BEM TTPU3MBI 09.05 https://m.edsoo.ru/YEQP63ZD4
. 03.05-
62 O0BEM IPU3MBI 09.05 https://m.edsoo.ru/B46EMRRGE
.. 10.05-
63 O0BEM IpU3MBI 16.05 https://m.edsoo.rt/FIMQW6KFT
KonTtponpHas pabora 1mo teme 10.05-
64 " p P " https://m.eds00.ru/23S50180N
O0BEMBI MHOTOTPAaHHUKOB 16.05
[ToBTOpenue, 06001IEHNE
CHCTeMaTH3allys 3HAHHI. 17.05-
65 H . 7.05 https:/m.eds00.1u/KXTOCIOJG
[ToctpoeHue ceuenuii B 23.05
MHOTOTPaHHHKE
[ToBTOpenue, o6o0IIEHNE
CHCTeMaTH3allys 3HAHHIA.
Beruucnenue paccTOsHAN: MEXy 17.05
66 JIBYMsI TOUKaMH, OT TOYKH JI0 5 3' 0 5_ https://m.edsoo.ru/HKP6I3JUC
IPSMOM, OT TOUKH JI0 INIOCKOCTH, '
MEXIy CKPEIIUBAIOIITUMHUCS
MIPSIMBIMU
24.05-
67 Hrorosasi koHTpOIBbHAs paboTa 10.05 https://m.edsoo.ru/KB3EK0OA9U
[ToBTOpeHwue, 060061IIeHNE
CHCTEeMAaTH3alMsl 3HaHUH. 24.05-
68 8 https://m.edso00.ru/X7CJU5SLO0
Beruucienue yrioB: Mexay 30.05

CKpPCHIMBAOIIUMUCS ITPAMBIMH,



https://m.edsoo.ru/RZ8BITMU9
https://m.edsoo.ru/0HRFO2LCT
https://m.edsoo.ru/YEQP63ZD4
https://m.edsoo.ru/B46EMRRGE
https://m.edsoo.ru/FIMQW6KFT
https://m.edsoo.ru/23S5OI80N
https://m.edsoo.ru/KXTOCIOJG
https://m.edsoo.ru/HKP6I3JUC
https://m.edsoo.ru/KB3EK0A9U
https://m.edsoo.ru/X7CJU5LO0

MEXIY NMPSIMOM U TUIOCKOCTHIO,
JBYIpaHHBIX YIJIOB, YIJIOB MEKIY
IUIOCKOCTSMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

68




11 KITACC

Koan4yecTBo 4acoB

Ne Mara DJIeKTpOHHbIe Hu(poBbIe
Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bcero U3ydyeHHusi | 00pa3oBaTe/ibHbIE pecypchl
padoTsbI padoTsbI
Cdepa u map: ueHTp, paauyc, 01.09
1 JUaMeTp; II0IAab IIOBEPXHOCTU 1 0 4' 0 9_ https://m.edsoo.ru/TW8Z59CHJ
chepsl '
B3anmuoe pacnonoxxenue
C(EPHI U IIIOCKOCTH; 07.09-
2 (ep 1 https://m.edsoo.ru/YCMWC4M31
KacaTeJbHasl MJI0CKOCTh K cdepe; 13.09
1016 Chepshl
H3o0pakenue ceprl, mapa Ha 14.09-
3 P bep P 1 https://m.edsoo0.rt/QDCF8UGXE
miockocT. CeyeHus mapa 20.09
[Hunuaapuyeckas MOBEPXHOCTb,
0o0pa3yromye NHIMHIPUIECKON 21.09-
4 pasylomne 1 AP 1 09 https://m.edsoo.ru/8516BBEO7
[IOBEPXHOCTH, OCh 27.09
UAJTUHAPUYECKON MOBEPXHOCTH
[Humuuap: ocHOBaHUS B OOKOBas
MMOBEPXHOCTH, 00pa3yroIas u 28.09-
5 p pasy VHI 1 8.09 https://m.edsoo.ru/WOJR979V9
0Ch; IIIOIAIb OOKOBOH U 04.10
MOJIHOM NOBEPXHOCTHU
N3o0pakeHue mumHIpa Ha
miockocth. Pa3BépTka
niuHAapa. CeueHHs IUIMHIpa 12.10-
6 HILTHHAP HITTHEZD 1 https:/m.edso0./OYMSPW10Z
(TII0CKOCTBIO, MAapAIIIEIBHON 18.10

WU TIEPIICHIUKYIISIPHON OCH
LHWIHH]IPA)



https://m.edsoo.ru/TW8Z59CHJ
https://m.edsoo.ru/YCMWC4M3I
https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/8516BBEO7
https://m.edsoo.ru/W0JR979V9
https://m.edsoo.ru/OYMSPW10Z

KoHnueckas moBepxXHOCTS,

00pasyrolre KOHHYECKOMH 19.10-
7 pasyIotl https://m.edsoo.ru/H64QF3E6R
MMOBEPXHOCTH, OCh M BEPIIIMHA 25.10
KOHUYECKOU MOBEPXHOCTH
Konyc: ocHOBaHuE U BepIINHA, 26,10
8 oOpa3yromiasi 1 0Cbh; IUIOMAIb 0 1' i 1- https://m.edsoo.ru/Q4EUBB6GT
OOKOBOM U MOJTHOW MTOBEPXHOCTH '
Y ceu€HHbIi KOHYC: 00pa3yromme 0211
9 M BBICOTA;, OCHOBaHHUSA U OOKOBas 0 8. ) 1_ https://m.eds00.ru/8OVNITU20
IIOBEPXHOCTh '
N3o0pakeHne KoHyca Ha
mrockocTh. Pa3BépTka koHyca.
Ceuenns koHyca (INIOCKOCTEIO, 09.11-
10 yea ( https://m.eds00.ru/0PVICKUYU
nmapajijIeJIbHOM OCHOBaHUIO, U 15.11
IJIOCKOCTBIO, IPOXOISAIISH Yepe3
BEPILUHY)
KomOunanus ten BpallieHus 1 11-
11 H patl 23.11 https://m.eds00.ru/4VHGTY X8F
MHOI'OIpaHHHKOB 29.11
MHOrorpaHHuK, ONMUCAHHBII
0KO0JIO cephl; cdhepa, BIICaHHAS 11-
12 bep bep 30.11 https://m.edsoo.ru/RMYY1STLP
B MHOTI'OI'PaHHUK HIIH B TEJIO 06.12
BpallleHUs
ITonstre 06 00bEMe. OCHOBHEIE 07.12-
13 o .. https://m.edsoo.ru/4CENHGLOZ
CBOIiCTBA 00BEMOB TeII 13.12
. 14.12-
14 O0BEM TIUIMHIpa, KOHyCa 20.12 https://m.edsoo.ru/W8TGN5Z99
.. 21.12-
15 O0bBéM mapa u TIomaas chephl 27 12 https://m.eds00.ru/GTAYCMITT
16 [TogoOHBbIe TENa B IPOCTPAHCTBE. 28.12- https://m.edsoo.ru/4NO4FYUUX



https://m.edsoo.ru/H64QF3E6R
https://m.edsoo.ru/Q4EUBB6GT
https://m.edsoo.ru/80VNITU2O
https://m.edsoo.ru/0PV9CKUYU
https://m.edsoo.ru/4VHGTYX8F
https://m.edsoo.ru/RMYY1STLP
https://m.edsoo.ru/4CENHGLOZ
https://m.edsoo.ru/W8TGN5Z99
https://m.edsoo.ru/G7AYCM9TT
https://m.edsoo.ru/4N04FYUUX

CooOTHOIIEHUS MEXTY
IJIOLIAIMU [TOBEPXHOCTEH,
00BEMaMU ITOTOOHBIX TENI

03.01

KonTponbHas pabota no temam

17 "Tena Bpamenus" u "OO0beMbI i;gi_ https://m.edsoo.rt/KCOMHISWW
ten"

18 Bercrop fa m10cKoCTH 1 B 18.01- https://m.edsoo.ru/AQ405SB7C
MPOCTPAHCTBE 24.01

19 CI103CHHE H BEIHTANNC 25.01- https://m.edsoo.rt/PMNHTUK7G
BEKTOPOB 31.01

20 YMHOKEHHE BEKTOpa Ha YUCIIO g;gi- https://m.edsoo.ru/4H7PLGBI1
Pasnoxenune BekTopa 1o TpéM

21 HEKOMILIAHAPHBIM BEKTOPAM. ?igi_ https://m.edsoo.ru/NZSOLFWNI1
[TpaBuno nmapannenenunena
Pemenne 3a7a4, CBSI3aHHBIX C

22 IIPUMEHEHNEM IIPaBUIl ACUCTBUI ;fgg_ https://m.edsoo.ru/73F23EPUS
C BEKTOpaMu
KoopanHnatHo-BEKTOpHBIN METO/T

23 MIPY PEIIEHUH T€OMETPUUECKUX g;gi_ https://m.edsoo.ru/BBII39Z7U
3aj1a4
[IpsiMmoyronbHas cuctema
KOOpJMHAT B IIPOCTPAHCTBE.

24 Koopaunatsl BekTopa. ?igg_ https://m.edsoo.ru/X9TSDNSQ3
[Ipocreiimme 3ana4u B
KOOpJIMHATax

25 YTOI MEK1Y BEKTOPAMIL. 15.03- https://m.edsoo.ru/RPAQMBCDO
CkansipHoe mpou3BeIeHNE 21.03



https://m.edsoo.ru/KC9MHJ5WW
https://m.edsoo.ru/AQ4O5SB7C
https://m.edsoo.ru/PMNHTUK7G
https://m.edsoo.ru/4H7PLGBI1
https://m.edsoo.ru/NZS0LFWN1
https://m.edsoo.ru/73F23EPU5
https://m.edsoo.ru/BBII39Z7U
https://m.edsoo.ru/X9TSDNSQ3
https://m.edsoo.ru/RPAQMBCDO

BEKTOPOB

Beruncnenue yrios Mexay

22.03-

26 https://m.edsoo.ru/EGRV3NF84
MPSIMBIMH U INIOCKOCTSIMU 28.03
KonTponbhas pabota no teme 50.03-

27 "BekTopsl U KOOpIMHATHI B 0 4: 04 https://m.edsoo.ru/NSKELEBHL
npocTpaHcTae”
[ToBTOpeHME, 0600IIEHNE U

28 CHCTEMATHIALIHA SHAMIH. 12.04- https://m.edsoo.ru/16ASEITYU
OcHoBHBIE QUTYPBI, (HAKTHL, 18.04
TEOpEMBI Kypca IMIIaHUMETPUU
IToBTOpEeHME, 0000IIEHNE U

29 CHCTEMATHIATIA SHAHIH. 19.04- https://m.edsoo.ru/VEMVY73YE
OcHoBHBIE (UTYPBI, (HAKTHI, 25.04
TEOpEMBI Kypca IIIaHUMETPUN
[ToBTOpeHue, 0600IIEHNE U

30 cUcTeMaTu3alus 3HaHui. 3agaun 26.04- hitps://m.cdsoo.r/UF02M943T
IUIAaHUMETPUU U METOABI UX 02.05
peuieHus
[ToBTOpenue, 0600IIEHNE U

31 cucTeMaTtu3als 3HaHui. 3agaun 03.05- hitps://m.cdsoo.r/FGAPIN2IE
IUIAaHUMETPUU U METOABI UX 09.05
peleHus
[ToBTOpeHue, 0600IIEHNE U

32 CHCTEMATHIALIHA SHATIH. 10.05- https://m.edso00.ru/ZY6BYLY7W
OcHoBHBIE (UTYPBI, (PAKTHI, 16.05
TEOpPEMBI Kypca CTepeOMETPHH

33 HToroBast KOHTpONbHAs paboTa 17.05- https://m.edso00.ru/VPECXOC4C

23.05



https://m.edsoo.ru/EGRV3NF84
https://m.edsoo.ru/N8KELEBHL
https://m.edsoo.ru/16ASE1TYU
https://m.edsoo.ru/VEMVY73YE
https://m.edsoo.ru/UF02M943T
https://m.edsoo.ru/FG4PJN2IF
https://m.edsoo.ru/ZY6BYLY7W
https://m.edsoo.ru/VP8CXOC4C

34

[ToBTOpenue, 0600IIEHNE U
cHUCTeMaTH3alus 3HaHUI

24.05-
30.05

https://m.edsoo.ru/70QSTDCAP

OBIIEE KOJIMYECTBO YACOB I1O
[TPOIT'PAMME

34



https://m.edsoo.ru/70QSTDCAP




MPOBEPSAEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMOBI

10 KUIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOEHUS] OCHOBHOMM
NpoBepsIeMoOro .
o0pa3oBaTe/IbHON NPOrpaMMBbI CpeHero o0mero 00pasoBaHus
pe3yJbTarTa
7 I'eomerpus
7.1 OrnepupoBaTh MOHATUSIMU: TOUYKA, MPSMast, IJIOCKOCTh
- [IpuMeHATh aKCHOMBI CTEPEOMETPUH U CJIEJICTBUS U3 HUX MPHU PELICHUU
. reOMETPUUYECKUX 33434
23 OnepupoBaTh MOHATHAMH: MapalIeIbHOCTh U MEPHEHAUKYISIPHOCTH
' MPSAMBIX U IJIOCKOCTEN
74 KnaccudummpoBars B3auMHOE pacroNoXeHUE MPSIMBIX M TUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBarh NOHIATUSAMU: JBYI'PAHHBIA yIOJ, TPAaHU JBYI'PAHHOIO YIJIa,
7.5 pedpo ABYTpaHHOTO yTiia, TUHEHHBINA YoM IBYTPAHHOTO YIJIa, TpaaycHas
Mepa IBYTPaHHOIO yria
76 OnepupoBaTh MOHATHSMU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBITYKJIBINA
' MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPaHHHKA, TPaBUIIbHBI MHOTOTPAaHHUK
77 Pacrio3HaBaTh OCHOBHBIE BUbl MHOTOIPAaHHUKOB (IMpaMuja, MpU3Ma,
' MPSIMOYTOJIBHBIN Tapasieenuie, Ky0)
KnaccudunupoBaT  MHOTOTPaHHHMKH, BBIOMpas  OCHOBaHUS  JUIA
. kinaccupukauuyu  (BBINYKJIBIE W HEBBINYKJIblE  MHOTOIPAaHHUKH,
. MpaBWIbHbIE MHOTOTPAHHUKH, TIPSMBIE U  HAKJIOHHBIE MPHU3MBIL,
napajuieJIeune;Ibl)
79 OnepupoBatb MOHSTUSMU: CeKyIas IJIOCKOCT, CEYeHUE
' MHOTOTPaHHUKOB
710 OOBSACHATh  NPUHIMIIBI  TIOCTPOCHUS  CEYEHUH  MHOTOIPAaHHHKOB,

HCIOJIB3YS METO CJICIOB

7.11

CTpOI/ITB CCUCHUA MHOI'OI'paHHUKOB MCTOJAOM CJICOOB, BbIIIOJHATH

(BBIHOCHBIE) TJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYD:




BUJ CBEPXY, COOKY, CHU3Y

7.12

Pemartp 3agaun Ha HaXOXACHUE TCOMCTPUUCCKUX BCIUMYHUH I10 o6pa3uaM
WX aJITOpUTMaM, IMPUMCHASA HU3BECTHBIC AHAJIUTHUYCCKHUE METOJbI IIpH
pE€ICHUK CTAaHJAPTHBIX MAaTEMATUYCCKHUX 3aJad Ha BBIYHCIICHHE
paCCTOSIHI/Iﬁ MCXKIAY ABYMS TOYKaMH, OT TOYKHU 0 pr[MOfI, OT TOYKH OO

IIJIOCKOCTH, MEKAY CKPCIIUBAOINUMHUCS ITPAMBIMHA

7.13

Pemarn 3aa4u Ha HAXOKACHUC I'COMCTPUYCCKUX BCIUYHH 110 06pa3uaM
W aJIrOpuTMaM, IMPUMCHSASA HU3BCCTHLIC aHAJIUTUYCCKUC MCETOJbI IIpH
peuieHu CTAHAAPTHBIX MATCMATHUYCCKUX 3a/la4 Ha BBIYHUCIICHHC YIJIOB
MCXKAY CKPCIIHUBAIOMIMMHUCA TIPSAMBIMH, MCKIY HpﬂMOﬁ H IINIOCKOCTBIO,

MCXKAY MJIIOCKOCTAMHU, AIBYI'PAHHBIX YI'JIOB

7.14

Boruncnsate 00bEMBI M IUIOHIAAM TOBEPXHOCTEW MHOTOIPAaHHUKOB
(mpu3ma, mupaMua) ¢ MPUMEHEHUEM (OPMYII, BEIYUCIATH COOTHOIICHUS
MEXKIY IUIOIIASIMU IIOBEPXHOCTEH, o0BEMamu MOJOOHBIX

MHOT'OTpaHHUKOB

7.15

OHepI/IPOBaTL MNOHATHUAMU: CUMMCTpPHUA B IPOCTPAHCTBE, LCHTP, OChb U

IJIOCKOCTb CUMMETPUU, HEHTP, OCh U IIIIOCKOCTh CUMMCTPHUHU (pI/Il"ypBI

7.16

7.17

W3Bnekarb, mpeoOpa3oBbIBaTh M HHTEPIPETHUPOBATH HHPOPMAIMIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUrypax, MpeACTaBICHHYIO Ha
YepTeKax U pUCYHKax

[TpumeHsTH TeoMeTpuUecKkrue (aKThl A PEHICHUS CTEPEOMETPHUECKUX
3a/1a4, MPEINONIArallliuX HECKOJIbKO IIAroB pELICHMs, €CIU YCIOBUS

MMPUMCHCHUA 3a/1aHbI B SIBHOM (bopMe

7.18

[IpumeHsTh TpoOCTeiline MPOrpaMMHBIE CPEICTBA U DJIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMEI ITPHU PCHICHUN CTCPECOMECTPUICCKUX 3a1a4d

7.19

[IpuBOAUTH MpHUMEpPBI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IPUPOAE H

JKM3HU, PACIIO3HABATH MMPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

7.20

[TpuMeHsITh MOTyYCHHBIC 3HAHUS HA IPAKTUKE: aHATM3UPOBAThH PEaIbHBIC
CUTyalldd W TPHUMEHATh HW3YYCHHbIE TMOHATHS B IMPOLIECCe TOUCKa
pelieHus MaTeMaTHYeCKU chopMyIUpPOBaHHON poOJIeMBlI,
MOJIETTUPOBATh peaibHbIE CHUTYyallMH Ha SI3bIKE T€OMETPUHU, HCCIEIOBATH
MOCTPOCHHBIE MOJIEIN C HCIOJIb30BAHUEM T'€OMETPUUYECKUX MOHSTUNA U
TeopeM, amrnapara aiaredopbl, pemarh NpakTUYeCKUe 3a/1a4u, CBSI3aHHbIE C

HaXO0XIACHUEM I'€COMETPUICCKUX BCINYHNH




11 KUIACC

Kon IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
NpoBepPsIEMOro .
00pa3oBaTeIbHOI MPOrpaMMBbl CpeHEro 0o1ero 06pa3oBaHus
pe3yJabTarta
6 I'eomerpus
OnepupoBaTh MOHATHIMHA: [HJIHHIPUYECKAsi TOBEPXHOCTh, 00pa3yIoIIne
6.1 WINHAPUYECKON TMOBEPXHOCTH, IMIUHIP, KOHHYECKAs TOBEPXHOCTH,
' oOpa3ylole  KOHMYECKOW  TOBEPXHOCTH, KOHYC, cdepuueckas
MOBEPXHOCTh
6.2 Pacnio3naBath Tena BpaiieHus (HUIUHAP, KOHYC, cdepa U map)
6.3 OOBACHATDH CITOCOOBI TIOYYCHHSI TEJT BpAIICHUS
6.4 KrnaccudunupoBaTs B3auMHOE pacnoioskeHue cepbl U MI0CKOCTH
OnepupoBarh MOHATHAMHU: IIAPOBOH CErMEHT, OCHOBAHHE CETMEHTA,
6.5 BBICOTa CErMEHTa, IApOBOM CIIOH, OCHOBaHME ILIAPOBOTO CJIOS, BHICOTA
LIApOBOTI0 CJIOS, IIAPOBOM CEKTOP
6.6 Boruncnate 00bEMBI M TUIOIIATM TOBEPXHOCTEW TeN BpalleHHUS,
' FeOMETPUUYECKUX TeJl C MPUMEHEHHEM QOopMyJT
OmnepupoBaTh TOHSATHSIMH: MHOTOTPAHHUK, BIMCAaHHBIH B chepy u
6.7 OTIMCaHHBIN OKOJIO cdepsl, chepa, BIMCAaHHAS B MHOTOTPAHHUK HJIH TEJIO
BpaICHUS
63 BblUMCIATE  COOTHOLIEHHST MEXAy IUIOIAASMU TOBEPXHOCTEH H
' 00bEMaMU MOOOHBIX TET
69 N3o06paxaTts usyyaembie GUTYpbl OT PyKH M C TMPUMEHEHHUEM IMPOCTHIX
' 4epTEKHBIX HTHCTPYMEHTOB
BEIMONHATE  (BBIHOCHBIC) TUIOCKHE YEpPTEXKHW W3 PHCYHKOB IMPOCTHIX
6.10 00BEMHBIX QUTYyp: BUJA CBEpPXY, COOKY, CHU3Y; CTPOUTb CEUEHUS Tell
BpaIlCHHS
W3BnekaTh, MHTEPIPETUPOBATH M MNpeoOpa3oBbIBaTh HH(POPMAIUIO O
6.11 MIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTYypax, MPEICTaBICHHYIO Ha
yepTexax U pUCyHKax
[IpumensTh reomerpuyeckrue (QaxKThl A PEHICHUS] CTEPEOMETPUUYECKUX
6.12 3a/a4, MPENoJaraloiuX HECKOJIbKO IIAaroB pEeUIeHHs, €ClId YCJIOBUSA
MIPUMEHEHHUS 3a/1aHbl B IBHOU (hopme
6.13 OnepupoBarh MOHATHEM: BEKTOP B IPOCTPAHCTBE




6.14

BrINONHATE JO€UCTBHUSA CIOKEHUS BCKTOPOB, BBIYUTAHUSA BCEKTOPOB U
YMHOKCHHA BCKTOpa HaA YHCIIO, O6T>HCHHTL, KakiMH CBONCTBaMM OHU

00amaT

6.15

[IpumensTH NpaBUIIO Napasuieenuea Ipy CI0KEHUH BEKTOPOB

6.16

OHepI/IpOBaTB MNOHATHAMMA: ACKAPTOBLBI KOOPJAHWHATBI B IIPOCTPAHCTBC,
BCKTOP, MOAYJIb BCKTOPA, PABCHCTBO BCKTOPOB, KOOPAWHATBI BCKTOpA,
yroa MeCxKay  BCKTOpaMu, CKaJLIpPHOC  MPOU3BCACHHUC  BCKTOPOB,

KOJUIMHCAapHBbIC U KOMIINIAHAPHBIC BEKTOPbI

6.17

Haxonuts CYMMY BCKTOPOB H IIPOHU3BCACHUC BCKTOPA HA YHUCIO, YI'OJI
MCKAY BCKTOpaMU, CKAJAPHOC IMPOU3BEACHNEC, PACKIAABIBATE BEKTOP I10

ABYM HCKOJUIMHCAPHBIM BCKTOPaM

6.18

3aI[aBaTI) IIJIOCKOCTh YPABHCHHUEM B I[CKapTOBOfI CUCTCMC KOOpAMUHAT

6.19

Pemate mpocTeiime reoMeTpuyecKue 3aJayd  Ha  IPUMEHEHUE

BCKTOPHO-KOOPAHMHATHOI'O METOAa

6.20

Pemrate 3aa4u Ha O0Kas3aTcJIbCTBO MAaTEMAaTHYCCKUX OTHOIIICHUH U
HaXO0XKIACHHUC I'COMCTPHUICCKUX BCIUYHH I10 o6pa3uaM HIIA aJITOpUTMam,
IIPUMCHA HU3BCCTHBIC MCTOBI npu PCUICHUN CTaHAAPTHBIX

MAaTCMaTHYCCKHUX 3aJa4

6.21

[IpumensaTh mnpocTelliie NporpaMMHBIE CPEICTBA U DIIEKTPOHHO-

KOMMYHHKAIIUMOHHBIC CUCTEMBI ITPHU PCHICHUN CTCPECOMCTPUICCKUX 3a1a1

6.22

[IpuBOIUTE MpUMEpPbl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJAE U

JKHU3HH, PACIIO3HABATDH MIPOABIICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[IpuMeHATh TONIydeHHBIE 3HAHHWS Ha MPAKTHKE: AHAJIW3UPOBATH
peanbHble CUTyallUd W NPUMEHSATh W3YYEHHBIE IOHATHS B IPOLECCE
MOMCKA pEIIEHUs MaTeMaTU4eCKH C(HOpPMYJIMPOBAHHON MPOOIIEMBI,
MO/IETTUPOBATh pEaJIbHbIE CUTYallUU Ha SI3bIKE T€OMETPHUU, UCCIIEN0BATh
IIOCTPOEHHBIE MOJEJIN C HCIOJIB30BAHUEM T'€OMETPUUYECKUX TOHATUI U
TEopeM, armnapara ajireOpbl, perarh MPakKTUYECKUE 3a/1a4H, CBSI3aHHbIE C

HaXOXXJACHUCM I'COMECTPUICCKUX BCIIMYNH




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KUIACC

Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHMS

['eomerpus

7.1

OCHOBHbBIE TOHATUSL CTEpEeOMETpUH. Touka, HpsiMasi, IMJIOCKOCTb, MPOCTPAHCTBO.
[lonsiTue 00  aKCMOMATUYECKOM  TOCTPOEHUM  CTEPEOMETPUHU:  AKCUOMBI

CTCPCOMCTPHU U CICACTBUA U3 HUX

7.2

B3aumHOe pacnonoxkeHue NOpAMBIX B IPOCTPAHCTBE:  IEPECEKAOIIUECH,
napajuiefibHble M CKpenuBaroinuecs mnpsmbie. [lapannenbHOCTh MPSMBIX U
IUIOCKOCTEl B MPOCTPAHCTBE: MapajfielibHbIE TMpsMble B  MPOCTPAHCTBE,
MapajuieIbHOCTh TPEX MPSIMBIX, MAPAICIBHOCTh MPSAMON M IUIOCKOCTU. YTJBI C
COHAMNPABJICHHBIMA CTOPOHAMH, VYIrOJd MEXKIy NPSAMBIMH B IPOCTPAHCTBE.
[TapanienbHOCTh MIOCKOCTEN: MapaulebHbIe MJIOCKOCTH, CBOWCTBA MapaljieNIbHbIX
wiockocteit. [Ipocreiimme npocTpaHCTBEHHBIE (UTYPBHI HAa TIOCKOCTH: TETPadp,

KyO, mapayyieNenue], HOCTPOSHHE CeUeHHUM

7.3

IlepnieHIUKYIAPHOCTh MPSIMOM M IUIOCKOCTH: NEPHEHAMKYJISIPHBIE IPSMBIE B
IIPOCTPAHCTBE, NPSMBbIE TapaJUICIbHbIE U MEPIEHAUKYJIIPHBIE K IUIOCKOCTH, TPU3HAK
MEPIEHANKYISIPHOCTH MPSAMON U MIIOCKOCTH, TEOpEMa O MPSIMOU NMEPIECHIUKYISPHOI
IUDIOCKOCTH. YIJIBI B TIPOCTPAHCTBE: YroJ MEXAYy MNPAMOM M IUIOCKOCTBIO,
JNBYT'PAHHBIA YTrOJI, JIMHEHMHBIM yroa JAByrpaHHoro yrna. IlepneHaukynsp w
HAKJIOHHBIE: PACCTOSAHME OT TOYKM JO IUIOCKOCTH, PACCTOSHHME OT MpPsSMOM 0
TUIOCKOCTH, MPOEKIUs (PUTyphl Ha TUIOCKOCTh. [lepmeHauKyIsIpHOCTD TUIOCKOCTEH:
IIPU3HAK  [EPIEHIUKYJSIPHOCTH  JBYX  IIOCKocTe. Teopema o0  Tpéx

MEePIEHIUKYIISIPaX

7.4

[loHsiTHE MHOTOIpAaHHHMKA, OCHOBHBIE 3JIEMEHTHl MHOIOTPAaHHUKA, BBIINYKJIbIE H
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKa MHororpaHHuka. [Ipusma: n-yrosmpHas
npu3Ma, TpaHU M OCHOBAaHMS MPU3MBI, NpsAMas U HaKJIOHHas MPU3MbI, OOKOBas U
M0JIHAsl TIOBEPXHOCTD NMpu3MbI. [lapamienenunen, npsiMOYTOJIbHbIN NapauieIenune
u ero coiicta. [lupamuna: n-yrojipHas nupamMuaa, rpaHd U OCHOBAHUE MTUPAMM/IbI,
OOKOBast M TOJTHAsI TOBEPXHOCTh MUPAMHUIBI, MIPABUIbHAS M yCEUEHHAs MUPAMUTIA.

ONEeMEHTBI nNpusMbl MW MNHUPAMHIBI. HpaBI/IJIBHLIe MHOT'OTpaHHUKH: ITOHATUC




MPaBIWJIBHOTO MHOTOTpPaHHWMKA, MpaBUJIbHAs TpU3Ma W TpaBUIbHAs MHpaMUa,
MpaBWJIbHAS TPEYroJibHAs MUpPAMUAA U MPABUIBHBIN TeTpasrap, KyO. [IpencraBnenue
O TPaBHJIbHBIX MHOTOTPAHHUKAX: OKTadIp, AOACKa’aAp u ukocadapyrue CeueHus

IMPU3MBI 1 TUPaAaMUIBI

7.5

CummeTpusi B TPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIHHO TOYKH, TMIPSIMOM,
IJIOCKOCTH. DJIEMEHTBHl CAMMETPHUH B MUPAMUJIAX, IMapajuIeNeuIe1aX, MPaBUIbHbBIX

MHOT'OrpaHHHUKax

7.6

Bbruucnenue 31eMEHTOB MHOTOIpaHHMKOB: pEOpa, auaroHanu, yriel. Ilnomansb
OOKOBOIl TOBEPXHOCTH U TIOJHONH TMOBEPXHOCTHU TMPSAMOM TMPHU3MBI, IUIOMIAlb
OCHOBaHMH, TeopeMa 0 OOKOBOH MOBEPXHOCTH MPsAMOK mpu3Msl. [1nomans 6okoBoi
MMOBEPXHOCTH W IOBEPXHOCTU MPaBUJIBHOM NHUPAMHIBI, TEOpeMa O IUIOLIAJH

yceu€HHoi nupamuabl. [Tonstue 06 06béMe. O6bEM MUPaMUIBI, TPUIMBI

7.7

[Tono6uble Tena B npoctpancTBe. COOTHOUIEHHS MEKY IJIOLIAASIMU [IOBEPXHOCTEMH,

00bEMaMU TTOTOOHBIX TEN

11 KUIACC

Kon

HpOBepﬂeMLIﬁ 3JIEMEHT COACPKAaHUA

6

I'eomerpus

6.1

[{unuHapryeckasi MOBEPXHOCTb, 00pa3yloye HUINHAPUIECKONW MOBEPXHOCTH, OCh
HWIMHIPUYECKON TOBEepXHOCTH. Llunmuuap: ocHOBaHUs M OOKOBas MOBEPXHOCTb,

o0pasyromiasi ¥ 0Ch, TUIOMIAAh OOKOBOW U MOJTHOW MTOBEPXHOCTH

6.2

Konnueckast moBepxHOCTh, 00pa3ytolme KOHNIECKON TOBEPXHOCTH, OCh U BEpPIIINHA
KOHMUYECKOW MOoBepxXxHOCTH. KOHyC: OCHOBaHHME W BepllMHA, o0Opasyromas U OCbh,
ionia b OOKOBOM M TOJHOW MOBEPXHOCTH. YCEUEHHBIM KOHyC: oOpasylouiue u

BBICOTA, OCHOBAHUA U OoKxoBas IMOBEPXHOCTH

6.3

Cdepa u map: 1eHTp, paauyc, JUaMeTp, IJIOMAAb OBEPXHOCTH cdepbl. BzaumHoe

pacrionoxxeHue cepsl U TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, TUIomab

chepsr

6.4

I/I306pa)KCHI/Ie TCJ BpalllCHUA Ha ITIJIOCKOCTH. Pa3BépTKa HNUIMHAPA U KOHYCa

6.5

KomOuHanuu Tten BpalieHHs M MHOTOTPaHHMKOB. MHOIOIpaHHUK, ONUCaHHBIN

okoIo cepsl, chepa, BiucaHHAs B MHOTOTPAHHUK, WU TEJIO BPAIICHUS

6.6

[Tonsitne 00 00bEMe. OcHOBHBIE cBOWCTBa 00BEMOB Ten. Teopema 00 00BEMe
MPSIMOYTOJIBHOTO TapaieNienuneaa u cieactBuss w3 He€. OO0BEM IWIMHIpA,

KoHyca. O0BEM 1mapa u miomanb cepsl




HOI[O6HBIC TCJ1a B IPOCTPAHCTBC. CooTHomeHHS MCKAY omaasaMu

o7 MOBEPXHOCTEH, 00bEMaMU MTOTOOHBIX TN
6.8 Cevenuss nmMIMHIpa (MapajuleIbHO U MEPHEHIUKYJISIPHO OCH), CEUYEHHUS KOHyca
' (mapasuienabHOe OCHOBAHHIO U IPOXOJAIIEe Yepe3 BepIINHY ), CEUCHHS 11apa
Bexktop Ha miockoctd M B mpocTpaHcTBe. CII0KEHHE M BBIUUTAHUE BEKTOPOB.
6.9 YMHOXEHUE BEKTOpa Ha 4uciio. PasnoxkeHue BeKTOpa 10 TPEM HEKOMILIaHAPHBIM
' BekTopaM. IlpaBuno mapamnenenunena. PemeHue 3amad, CBA3AHHBIX €
IIPUMEHEHUEM IIPaBUIl ICUCTBUM C BEKTOPaMU
IIpsimoyronbHast cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHarsl BekTopa.
6.10 [Ipocreiimue 3amauu B KOOpAMHATax. YToJ Mexay Bekropamu. CkaisipHOe

MMPOU3BCACHUC BCKTOPOB. Brruncienue YIJIOB MCXKAY HNPpAMBIMU W IIJIOCKOCTAMMU.

KoopanHaTHO-BEKTOPHBIN METOJ IIPU PEILIEHUN F€OMETPUYECKUX 3a/1a4




MPOBEPSAEMBIE HA EI'D ITO MATEMATHUKE TPEGOBAHUS K
PE3YJbTATAM OCBOEHHS OCHOBHOM OBPA30OBATEJBHOMI
IPOTPAMMBI CPEJHEI'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TpeOOBAHMS K MPEAMETHBIM Pe3yJbTATaM OCBOCHUS
NpoBepsieMoro OCHOBHOI1 00pa30BaTe/IbHOM IPOrpaMMBbI Cpe/IHero o611ero
TpeOoBaHus o0pa3oBaHusi

Brnagenne meromamMu J0Ka3aTeNbCTB, alrOPUTMaMU pEIICHHs 3afady;
yMeHHue (QOpMyJIHpOBaTh U ONEPUPOBATH MOHATUSAMH: ONpEAEICHHUE,
aKCcMoMa, Teopema, CIEJICTBUE, CBOICTBO, NPHU3HAK, J0KA3aTENIbCTBO,
paBHOCHUIIbHBIE (POPMYIUPOBKH; MPUMEHSATH UX; YMeHUE (HOpMYyIUPOBATh
00paTHOE W TMPOTHBOIIOJIIOKHOE YTBEPKIEHHE, NMPHUBOIUTH NMPUMEPHI U
KOHTPIIPUMEPHI, HCIOJIb30BaTh METOJ] MAaTeMaTU4YEeCKOW HWHAYKIINU;
IIPOBOAMTH  JI0KA3aTEIbHBbIE pPACCYXACHMS MpPU PEIICHUU 33j]ad,
1 OLICHMBATh  JIOTMYECKYIO  IPaBWIBHOCTh  PACCYXKJIEHUH; yMEHHE
OIIEpUPOBATh MOHATUSAMHU: MHOXECTBO, ITOJAMHOXECTBO, ONEPALUN HAJ
MHOXECTBAMHU; YMEHHE HCIIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIH
anmapar Juis OIMMCaHUs pPeaJIbHbIX MPOLIECCOB U ABJICHUN U MPU PELICHUN
3aja4, B TOM 4YHCIE U3 JAPYTUX Y4YEOHBIX TMPEAMETOB; YyMEHHE
ONepUpPOBaTh MOHATUSIMU: Tpad, CBA3HBIN rpad, AepeBo, HUKI, rpad Ha
IUIOCKOCTH; YMEHHME 33/1aBaTh M OIHUCHIBaTh Tpadbl Pa3IUIHBIMH

croco0amu; UCIOIB30BATh Tpadbl PU PEIICHUH 3a/1a4

YMeHue onepupoBaTh MOHATUSIMHU: HATYPAIbHOE YMCIIO, LEI0E YHCIIO,
CTENEHb C 1IeJIbIM NOKa3aTelieM, KOPEHb HaTypajIbHOUM CTENEeHH, CTEIEHb
C paluoHaJbHBIM  TOKa3aTelleM, CTeNeHb C JAeWCTBUTEIHHBIM
rokasaresneM, JiorapupM UWCIa, CHHYC, KOCHHYC UM  TaHI€HC
MIPOM3BOJBHOTO YHCJIA, OCTATOK [0 MOJYJIO, DPALMOHAIBHOE YHCIIO,
UppalMOHAILHOE  YWUCJIO,  MHOXECTBA  HAaTypaJlbHBIX,  LEJbIX,
2 paloOHaIbHBIX, JEUCTBUTENbHBIX YHUCEI; YMEHHME HCIIOJIb30BaTh
MPU3HAKU JIETUMOCTH, HAaUMEHBIIMA OOIIMI JCTUTENh U HauMEHBIIICE
of1iee KpaTHOE, aNropuT™ EBKIKIa NpU PEIIeHUH 3a]1a4; 3HAKOMCTBO C
pa3IMYHBIMU ~ TMO3UIMOHHBIMU ~ CHUCTEMaMHM  CUHUCJEHHUS; yMEHHUE
BBITIONTHATh BBIYHMCIICHUE 3HAYEHUI M MpeoOpa3oBaHMs BBIPAXKEHHUH CO
CTeNEeHSIMH M Jiorapudmamu, IpeodpazoBaHusi JPOOHO-palMOHATBHBIX

BI:IpEDKCHPIfI; YMCHHE OICPUPOBATE IMOHATHAMU: ITOCICAOBATCILHOCTD,




apudmernyeckas nporpeccus, reoMeTpuyecKas nporpeccus,
OecKkOHeYHO YObIBaloIIasgs TeOMETpUYEecKasi MPOrpeccus; yMEHHe
3aJ1aBaTh MOCIIEOBATEILHOCTH, B TOM YHCIIE C TOMOIIBIO PEKYPPEHTHBIX
dbopmys; yMeHHE ONEpPUPOBATh TOHATHIMHU: KOMIUIEKCHOE YHCIIO,
COTIPSDKEHHBIE KOMITJIEKCHBIE YHCIIa, MOYJIb U apPTYMEHT KOMITJIEKCHOTO
yucina, ¢opMa 3alucu KOMIUIGKCHBIX 4Hcel (reoMeTpuyeckas,
TPUTOHOMETpHYECKass W  anreOpawueckas); yMeTh  IPOU3BOIWTH
apudmeTnyeckue AEUCTBUS C KOMIUIGKCHBIMU YHCIAMH, TMPUBOJIUTH
MpUMEPbl  UCMOJIb30BAHMS  KOMIUIEKCHBIX  YMCEN;  ONEpPUpPOBATH
MOHATUSAMM: MaTpuma 2X2 wu  3%3, omnpeaenuTellb  MAaTpPULbI,

reOMeTpI/I‘ICCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHue onepupoBaTh MOHATUSAMHU: PalMOHAIbHBIC, MPPALMOHAJIBHBIC,
MOKa3aTelbHblE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPHUUECKHE
YpaBHEHHMsSI U HEPABEHCTBA, HUX CHUCTEMBl; yMEHHE ONEpUpPOBAThH
MOHATHSIMM: TOXKIECTBO, TOXKJIECTBEHHOE NpeoOpa3oBaHHUE, YpaBHEHHE,
HEPAaBEHCTBO, CHCTEMa YpPAaBHEHUH M HEPABEHCTB, PaBHOCHJIBHOCTb
YpaBHEHHUI, HEPABEHCTB M CHUCTEM; YMEHHE pellaTh YpaBHEHMS,
HEPABEHCTBA U CHCTEMBbI C TIOMOINBIO Pa3jIMYHBIX NPUEMOB; pelIaTh
YPaBHEHHUs, HEPAaBEHCTBA WU CHCTEMBl C IIapaMeTpPOM; IPHUMEHSTH
YPAaBHEHHMsI, HEPABEHCTBA, UX CUCTEMBI [UIsl PELICHHs] MAaTeMaTHUYECKUX

3a/1a4 U 3a]1a4 U3 pa3IU4HbIX 00JacTeil HayKu U peanbHOMN KU3HH

YMeHne omnepupoBaTh TOHATHAMH: (QYHKIOWS, YETHOCTH (DYHKIUH,
NEPUOIMIHOCTD (PYHKIUH, OrPAaHHYEHHOCTh (YHKIHUH, MOHOTOHHOCTD
¢GbyHKIMHU, SKCTpeMyM (YHKIIMH, HanOOJbIIee U HAaMMEHBIIIee 3HAYCHUs
(GYHKIMU Ha IPOMEXYTKE, HEMIpephIBHAS (DYHKIHMS, aCHMOTOTHI rpaduka
¢byHKIMHU, TIepBas ¥ BTOpas MPOU3BOJHAS (YHKIHMH, T€OMETPUUYECKHI U
¢u3nueckuif CMBICT TPOM3BOJHON, NEpBOOOpa3Has, ONpeneNEHHbIN
MHTErpaj; yMEHHME HaXOIUTh ACHUMOTOTHI rpaduka (YHKLUHU; YMEHHE
BBIUUCIIATH  TPOW3BOJHBIE CYMMBI, TPOHM3BEACHUS, YaCTHOTO W
KOMIIO3UIIMN (YHKIINH, HAXOJUTHh YpaBHEHHE KacaTeIbHOW K TpaduKy
(GYyHKIMK; yMEHHE HAaXOIUTh TPOU3BOJHBIC DJIEMEHTAPHBIX ()YHKIIHIA;
YMEHHE HCIOJb30BATh MPOU3BOAHYIO IS HCCIEAOBAaHUS (YHKIWH,
HaXOJWTh HAWOOJbIIME W HAMMEHBIIWE 3HAYeHUs (YHKIHA; CTPOUTH
rpadMKd MHOTOYIEHOB C HCIHOJBb30BAHMEM ammapaTa MaTeMaTHUeCKOTro
aHauu3a; MPUMEHATh IPOU3BOAHYIO ISl HAXOXKICHHS HaWIy4IIero

PCUICHUA B IIPUKIIAJHBIX, B TOM YHCJIC COLUAIIBHO-3KOHOMHYCCKUX H




(I)I/I3I/I‘-ICCKI/IX 3agadax; HaXOAUTh ILIOIAaanu U 00BEMBI (I)I/Il"y C IMOMOIIIBIO
HHTCIrpajia; IPpUBOAWUTL MPHUMCPbI MATCMATHYCCKOI'O MOJCIUPOBAHUA C

noMotIbpo AuddepeHnnanbHbIX YpaBHEHHH

YMeHne omnepupoBaTh MOHATHSAMU: Tpaduk (GyHKOUH, OOpaTHas
GbyHKIuMsA, KoMOo3unus GyHKUIUM, JnHeHHas (yHKUUS, KBaJpaTHYHas
byHKIMS, panMoHaIbHAS byHKIMS, CTEIeHHAas byHKIMS,
TPUTOHOMETpPUYECKHE  (PYHKIUH, OOpaTHble TPUTOHOMETPHUYECKHE
¢byHKUMH, TOKa3aTenbHas M Jorapudmuyeckas (YHKIHH; YMEHHE
CTPOUTH TpapUKH HM3YYEHHBIX (YHKUMH, BBIIOJIHATH IMpeoOpa3zoBaHUs
rpaduKoB (GYHKUMH, UCTIONB30BaTh T'papUKH AJIs U3yUEHUs IPOLIECCOB U
3aBUCUMOCTEH, NpU pelleHUH 3ajad U3 JAPYyruxX y4eOHBIX MPEeIMETOB U
3aJja4 U3 pealbHOM JKU3HU; BbIpaXaTh (OpMyJIaMHU 3aBUCUMOCTH MEXTY
BEJIMYMHAMH; UCIIOJNB30BaTh CBOMCTBA W TpapuKd (QYHKOUH IS
peleHus ypaBHEHHIA, HEPABEHCTB U 3a/1a4 ¢ MapamMeTpaMu; u300pakaTh
Ha KOOPJAMHATHOM INIOCKOCTM MHOXECTBA PELICHUM ypaBHEHUH,

HEPAaBCHCTB U UX CUCTEM

YMeHue pemarb TEKCTOBBIC 33/ladyll Pa3HBIX TUIOB (B TOM YHCJE Ha
MPOLIEHTHI, JOJIU M YacCTH, Ha JBUXKEHHE, paboTy, CTOUMOCTh TOBAPOB U
YCIIyT, HaJlOTH, 3aJ1a4¥ U3 00JIaCTH YIpPaBICHUS TUYHBIMU U CEMEHHBIMU
(buHaHCaMM); COCTABJIATH BBIPAXKEHUS, YpaBHEHHS, HEPABEHCTBA U HX
CUCTEMBbI IO YCJIOBHIO 3a/layH, MCCJIEA0BaTh IMOJYYEHHOE pElIeHHE U
OIICHUBATh TMPABAONOAO0HOCTh PE3YIHTATOB;, yMEHHE MOJEINPOBATH
peajbHBIE CUTYallMM Ha $3bIKE MATEMATHUKH; COCTABJISTH BBIPAXKCHHUS,
ypaBHEHUsI, HEPABEHCTBA M HUX CHUCTEMbl MO YCJIOBHIO 3aJlayH,
HCCIeA0BaTh IOCTPOEHHBIE MOJENM C HUCIOJb30BaHUEM amnmapara

ayreOpbl, UHTEPIPETUPOBATDH MOTYUYCHHBIN pe3ybTaT

YMeHue onepupoBath MOHATHAMU: CpeAHee apuMeTHIecKoe, MeIuaHa,
HaumOoJblllee W  HAaUMEHbIee 3HAYEHHUS, pa3Max, JAUCIepCHs,
CTaHJApPTHOE OTKJIOHEHHE 4YHCJIOBOrO HabOpa;, YMEHHE W3BJICKATh,
WHTEPIPETHPOBATh WH(MOPMAINIO, TPEACTABICHHYI0 B TaOnmuIax, Ha
auarpaMmax, rpadukax, oTpaxarouryro CBOMCTBA pealbHBIX MPOILIECCOB U
SIBIIGHUH; TPEACTABIATh HHOOPMAIIMIO C TOMOIIBIO TAOJHII ¥ AUATPAMM;
HCCIEA0BaTh CTATUCTUYECKUE JaHHBIE, B TOM YHCIE C MPUMEHEHUEM
rpaduyecKkux METOJOB M  DIIEKTPOHHBIX CPEICTB; TrpauuecKu
UCCIIeIOBaTh COBMECTHbIE HAOJIOJAEHHs C TIOMOINBIO JAHarpaMm

paccerBaHUs U JTUHEHHOMN perpeccun




YMeHHe OnepupoBaTb MNOHATHAMU: CIyYalHBIA OIBIT W CIIy4ailHOE
COOBITHE, BEPOSITHOCTh CIYyYalHOTro COOBITUS; YMEHHE BBIYUCIATH
BEPOSATHOCTh C MCIIOJIb30BAaHUEM TIpaUUYeCKUX METO/A0B; HPUMEHSThH
(GopMyJBl CIIOXKEHUS M YMHOXEHHs BEpOSATHOCTEH, (hopMyiy MOJHOU
BEpOSITHOCTH, (hopmyy bepHyin, komOuHaTopHbIe (HaKThl U (HOPMYJIBI,
OLICHHMBATh BEPOSITHOCTH pealbHBIX COOBITUI; YMEHHE OIEepUupOBaTh
MOHATUSIMM:  CIy4yailHasi BEJIMYMHA, pAaCIpeNeseHUEe BEpPOSITHOCTEM,
MaTEeMaTHYECKOe OKUJAHUE, IUCIEPCHs M CTaHJApPTHOE OTKJIOHEHHE
CllyualiHOM BeJIMYMHBI, (YHKIHUU pACHpEesIeHUs] U  IUIOTHOCTU
PaBHOMEpPHOI'0, TIOKAa3aTEJIbHOTO W HOPMAJIbHOTO PpaCIpENEICHU;
YMEHHME MHCIONb30BaTh CBOMCTBA M3YyYEHHBIX pPacCHpeleNIeHuN JUIs
peleHusl 3a1a4; 3HAKOMCTBO C HOHATUSIMM: 3aKOH OOJIBLIMX YHCel,
METO/bl BBIOOPOYHBIX MCCIIEJOBAHUN; yMEHHE IPHUBOJUTH IPUMEPHI
MPOSIBJICHUS] 3aKOHA OOJIIIMX YHCEN B NMPUPOAHBIX U OOLIECTBEHHBIX
SIBJICHUSIX; YMEHHE ONEepUPOBATh NOHATUSMU: COYETaHHE, IIepPEeCTaHOBKA,
YHUCJIO COYETaHUM, YMCIO0 NepecTaHOBOK; OuHOM HploTOHa; ymeHue
MPUMEHATh KOMOMHATOPHBIE (QaKTHI M PaCCYKISHHS [T PELICHHUS 3aa4;
OLICHUBATH BEPOATHOCTH peabHbIX COOBITHIA; COCTaBJISATh

BEPOSATHOCTHYIO MOJIENIb M HHTEPIPETUPOBATh MOTYUYSHHBIH pe3ybTar

YMeHue onepupoBarh IMOHATUSAMU: TOYKA, HpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIWYMHA YIUIA, IUIOCKMHA yrod,
JNBYI'PAHHBIA yTOJ, TPEXIPAHHBIA YIroOJ, CKPEIIMBAIOIIMECS IPSMBIE,
MapaJUIEIbHOCTh U NEPHEHAMKYJISIPHOCTD IPSAMBIX M IUIOCKOCTEH, YroJl
MEXKIYy MNPAMBIMH, YIOJd MEXAY IPSIMOM M IUIOCKOCTBIO, YIOJI MEKIY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKHU JI0 IUIOCKOCTH, PACCTOSTHUE MEKIY
IIPSAMBIMU, PACCTOSIHUE MEXKIY IUIOCKOCTAMM; YMEHUE UCIIOIb30BATh IIPU
peleHNH 3aJad U3ydeHHbIE (PAKThl U TEOpPEMbl IJIAHUMETPUHU; YMEHHE
OLIEHMBATh pa3Mepbl OOBEKTOB  OKPY)KAIOLIET0 MHpa; CTPOUTH
MaTEMaTUYECKHE MOJEIM C IIOMOINBIO TIE€OMETPUYECKHX IOHATUH H

BCJIMYMH, PCIIAaTh CBA3aHHBIC C HUMU MPAKTHYCCKUC 3a1a4n
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YMeHne onepupoBaTh MOHATHIMH: IUIOMAAL QUTYpBI, 00BEM (UTYDHI,
MHOTOTPaHHUK, MPAaBUIbHBIH MHOTOTPAaHHHUK, CEUEHHWE MHOIOTPAHHHUKA,
Ky0, mapajuienenuries, Npu3Ma, NUpaMuaa, (Gurypa u IOBEPXHOCTD
BpallleHHs], UMIMHIpP, KOHYC, wmap, chepa, miomans chepsl, IUIOMAIb
MOBEPXHOCTU NHpaMHJIbl, HPU3MBI, KOHyca, LWIMHApPA, 00BEM KyoOa,

IpsAMOYTOJIBHOTO IMapalICICIIMIICAd, ITHpaMUuJbl, IIPU3MbI, HUJIHWHIpPA,




KOHYyCa, I1apa, pa3BEpTKa MOBEPXHOCTH, CEUCHMs KOHyCAa W LIWJIMHJIpA,
NapajuleJIbHbIE OCH WM OCHOBAHUIO, CEYEHUE 1Iapa, IIJIOCKOCTD,
Kacaromascs cgeppl, LMIMHIPA, KOHYCA; YMEHHE CTPOUTh CEueHHE
MHOT'OI'paHHMKA, U300pa)kaTh MHOTOTPAHHUKHU, (GUTYphl U MOBEPXHOCTH
BpallEHUs, UX CCYECHHMs], B TOM YHCJIE C IOMOILBIO JJIEKTPOHHBIX CPEIICTB;
yMEHHE MPUMEHSATh CBOICTBA r€OMETPUUECKUX (PUTYp, CAMOCTOSITEILHO
(bopMyIHpOBATH OIPENEICHUS] H3y4aeMbIX (UTyp, BBIABUTATh THITOTE3BI
O CBOMCTBax W MpHU3HAKAX I'€OMETPUYECKUX (PUTyp, 0OOCHOBBIBATH WU
orpoBepraTb MX; YMEHHME IPOBOAUTH Kiaccudukauuioo ¢uryp mno
Pa3NUYHBIM TPU3HAKaM, BBINOJHATH HEOOXOJIUMBIE IOMOJHHUTEIbHbIC

IIOCTPOCHUA
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YMeHue onepupoBaTh TOHSATHSIMH: JBH)KCHHE B IPOCTPAHCTBE,
MapaJuIeIbHBIA TIEPEHOC, CHMMETPHSI Ha TUIOCKOCTH W B NPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHWe MOA00Ms, TOMO0OHBIE (UTYPBI;, YMEHHE
pacro3HaBaTh paBHbIC W MOJOOHBIE (QUTYPHI, B TOM YHCIE B TPUPOJIE,
UCKYCCTBE, apXHTEKTYypE; HCIIOJIb30BaTh T'€OMETPHUUYECKHE OTHOIICHHUS
MpH PEIICHUU 3a7a4; HaXOJUTh TEOMETPUYECKUE BEIWYWHBI (IJIMHA,
yroj, IJomaab, o0bEM) TpU pelIeHHH 3aJad M3 JPYruX Y4eOHBIX
MPEIMETOB M U3 PEabHON JKU3HU; YMEHHE BBIUUCIATH T€OMETPHUYCCKHUE
BEJIMYUHBI (JJIMHA, YTOJd, IUIOM@Aab, OO0BEM, IUIOMIAIh MOBEPXHOCTH),
UCTONB3ysl HM3YYCHHBIC (DOPMYJIBI M METOJbI, B TOM YHCIE: IUIONIA]b
MTOBEPXHOCTH MUPAMHUIBI, TIPU3MBI, KOHYCa, MWIHHIPA, TUIOMAIs CHEphI;
00BEM Ky0a, TPSIMOYTOJIBHOTO TapajulesienuIeaa, TUPaMUIbI, MTPU3MBI,
[WIMHAPA, KOHYyca, INapa; yMEHHWE HAaXOIUTh OTHOIICHHE OOBEMOB

NoJ00HBIX (uUryp
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YMmenue OIICPHUPOBATH IOHATUAMU: NIPAMOYTOJIbHAA CUCTCMAa KOOPAHHAT,
BCKTOP, KOOpAWHATBI TOYKH, KOOPAHWHATHI BCKTOPA, CyMMa BCKTOPOB,
MMpOU3BCACHUC BCKTOpAa Ha YHUCIIO, PA3JIOKCHHUC BCKTOpPaA IIO 6a3Hcy,
CKaJIApHOC TIIPOU3BCACHUC, BCKTOPHOC IIPOU3ZBCACHHUEC, YIOJI MCKIY
BCKTOpaMH; YMCHHEC HCIIOJb30BATh BeKTopHI)IfI n KOOpJIHHaTHI)IfI METOJ
A pCHICHUA TCOMCTPUUCCKHUX 3aJad MW 3aaa4 Jpyrux y‘-I€6HI)IX

MpEIMETOB
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YMmenue BLI6I/IpaTL HOI[XO,IISIH_[I/Iﬁ MeTod I PpCHICHUA 3aldaydu,
INIOHUMAHHUEC 3HAYUMOCTU MATCMATUKU B H3YUCHUU [PUPOIHBIX U
O6H_I€CTBCHHBIX mpoueccoB M HBH@HHﬁ; YMCHHEC  PaACIIO3HABATH

INPOABJICHHUEC 3aKOHOB MATCMATHKH B HCKYCCTBC, YMCHHUC IIPHUBOIUTDHL




NNpUMEPbl  MATCMATHYCCKUX

MaTeMaTH4eCKOi HAayKu

OTKPBITUA  POCCHUMCKOM H  MHUPOBOU




HEPEYEHD 3JIEMEHTOB COAEPKAHMUS, ITPOBEPAEMBIX HA EI'D
IHO MATEMATUKE

IIpoBepsieMblii 3JIEMEHT COiep:KaAHUS

Koxa
1 Yucna v BIYUCIECHUS
1.1 HatypanbHble u nienble yncna. [Ipu3Haky AeIMMOCTH HEIbIX YUCE
- Panmonaneupie uucna. OOBIKHOBEHHbIE U JECSITHUYHBIE JIpOOM, MPOLEHTHI,
' OecKOHEYHBIE IEPUOANUECKHE JPOOU
13 ApudmeTndecknii KOpeHb HaTypaidbHOU cTerneHu. JleiicTBus ¢ apuMeTHuecKuMu
' KOPHSIMM HaTypajIbHON CTENIEHU
L4 Crenens ¢ nensivM nokaszareseM. CTeneHs ¢ palnOHAJIBHBIM NoKa3aTeneM. CBOMCTBa
' CTEIICHU
s CuHyC, KOCHMHYC W TaHI€HC YHUCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHIe€HC YHUCIIOBOIO apryMeHTa
1.6 Jlorapudm yucna. [lecaTnynHble U HATypalbHbIE JOTapuPMBbI
JeiictButenpHble  uncaa. ApuMETHUECKHE OIepalud ¢  JIeHCTBUTEIBbHBIMU
1.7 yuciaamu. [IpuOnmk€HHbIe BEIYMCIIEHUS, IPABUIa OKPYTJIEHUS, TIPUKHUIKA U OLIEHKA
pe3yJibTaTa BIYMCIICHAN
1.8 [IpeoOpazoBanme BeIpaKEHUN
1.9 KommuiekcHsle yncna
2 YpaBHEHUs U HEPABEHCTBA
2.1 Llenbie u 1pOOHO-paAIIOHANIbHBIE YPaBHEHUS
2.2 UppannoHanbHbie ypaBHEHUS
2.3 TpuroHomeTpuyeckre ypaBHEHHUS
24 [ToxazarenbHble U JOrapu(PMUUECKHE YPaBHEHUS
2.5 [{enbie 1 TPOOHO-pAIMOHAIBHBIE HEPABEHCTBA
2.6 HNppaunoHaibHble HEPABEHCTBA
2.7 [Toka3zarenbHble U TOrapupMUIECKre HEPAaBEHCTBA
2.8 TpuroHomeTpruuecKkue HEPABEHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB
2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Martpuna cucteMsl JINHEHHBIX ypaBHEHUI. ONpenenuTeslb MaTPULIbL




3 OyHKIUHN U TpadUKU
11 Oyuknus, crnocodbl 3amanua ¢yHkuuu. ['paduk ¢dynkuuu. B3aumHO oOparHbIE
' bynkuun. Yétaple 1 Heu€THBIC QyHKIMU. [leproaudeckue GyHKIIIN
Ob6nacte ompeneneHuss U MHOXKeCTBO 3HaueHuM ¢Gynkuuu. Hymu dyskuumn.
15 [IpoMexyTKH  3HAKONMOCTOAHCTBA. IIpOMEXYyTKM  MOHOTOHHOCTH  (DyHKLHH.
' MakcumMyMbl ¥ MHHUMYMBI (yHKIMA. HawmOonbliee u HauMeHbIIee 3HAYCHHE
(YHKLIHU HAa TPOMEKYTKE
13 CrenenHass (QyHKUMS C HaTypalbHbIM W IefbIM Moka3areneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa U rpaduk KOpPHS /-0l CTENIECHH
3.4 Tpuronomerpuueckue GyHKIIUH, UX CBOMCTBA U TpadUKH
3.5 [ToxazarenbHast u Jorapudmuyeckas GyHKIUU, UX CBOMCTBA U IrpaduKu
36 Touku paspbiBa. AcuMnToTel TpadukoB ¢yHkuuid. CBoHcTBa  (DyHKIIHIA,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS MTOCIIEA0BATEILHOCTEH
3.8 Apudmerndeckast u reoMeTpuueckas rnporpeccuu. opmynna cI0KHBIX TPOIEHTOB
4 Hagana maTeMaTn4ecKoro aHaausa
4.1 [TpousBoanas ¢pyHkiuu. [Ipon3BoiHbIE 31€MEHTAPHBIX PYHKIMHA
[IpuMeHeHHe TPOM3BOAHOM K HMCCIEIOBAHUIO (DYHKUMI HAa MOHOTOHHOCTH U
4.2 SKCTpeMyMbl. HaxoskaeHne HauOoJbIIer0o ¥ HaUMEHbIIEr0 3HAYeHUs: (PYHKUUHU Ha
OTpe3Ke
4.3 [TepBooOpasnas. MuaTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHoXecTBO, orepanuu HajJ MHOKecTBamu. J(uarpammel Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BeposTHOCTB
6.3 Kombunaropuka
7 I'eomerpus
7.1 Purypsl Ha INIOCKOCTH
7.2 [IpsimMbIe ¥ TJIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHuKU
7.4 Tena u NOBEpXHOCTH BpaLCHUS




7.5

KOOp,[[I/IHaTLI H BCKTOPLI




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYHEHHUKA

METOIUYECKHUE MATEPHUAJIBI JISA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



