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INOACHUTEJIBHASA 3AIIMCKA

Pabouast mporpamma ydeOHOro Kypca «I['eomerpus» 0a30BOro ypOBHS s
obyuaromuxcst 10 —11 kiaccoB paspaboraHa Ha ocHOBe DenepaabHOTO
roCyIapCTBEHHOr0 00pa30BaTeIbHOIO CTaHAapTa CPEAHEro O0IIero 0Opa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, MPEABSIBIIEMBIX K
MaTEeMaTHYeCKOMY OOpa30BaHUIO, ¥ TPAAWIMN POCCHUICKOTO 0O0pa3oBaHUA.
Peanuzanust mporpaMMbl 00€CTIEYMBAET OBJIAJICHUE KIIOUEBBIMU KOMIIETCHIUSAMM,
COCTABJISIIOUIMMU OCHOBY JJI CaMOPa3BUTHsSI M HENPEPBIBHOTO 00pa3oBaHUs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W IIO3HABATEIBHOIO PpPa3BUTHUS
JUYHOCTH OOYJArOIITIXCS.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

Baxxnoctp ydeOHOro Kypca TE€OMETPUU HAa YpPOBHE CpPETHEro OOIIero
o0Opa3oBaHusi OOYCIIOBJICHA NPAKTUYECKOH 3HAYMMOCTBIO METANPEJIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOyUYEHHUS T'€OMETPHH B HAIPABICHWH JTUYHOCTHOTO
pa3BuThs oOydarommxcs, (GOpMUPOBaHUsA (YHKIIMOHATHLHOW MaTeMaTUYECKOM
IPaMOTHOCTH, U3yYEHUS APYTUX YUeOHBIX AUCIUIUIMH. PasButre y oOydarommxcs
NPaBWIBHBIX TPEJCTABICHUNA O CYITHOCTH M MPOUCXOXKICHHU T€OMETPHUYECKUX
abCTpakIuii, COOTHOIICHUH pPeaJbHOr0 W WACATBHOTO, XapakTepe OTPaKECHUs
MaTEeMaTHYECKON HAayKOW SBICGHHH ¥ TMPOILIECCOB pEATbHOTO MHpa, MECTe
TC€OMETPUH B CUCTEME HAyK U POJIM MaTEMATUYECKOT'O MOJICITMPOBAHUS B HAYIHOM
MIO3HAHUU U B MIPAKTHUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOT'O MUPOBO33PCHHUS
ydalmxcs, a TakKe KauyeCTB MBIIUICHHs, HEOOXOAWMBIX [UIsl aJanTaldd B
COBPEMEHHOM OO0IIIeCTBE.

['eomerpust sIBIIIETCS OJHUM W3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHETO
oOmiero o0pa3oBaHusl, TaK Kak 00€CIeYMBAaET BO3MOXKHOCTh M3yYEHHUS Kak
JTVCIUTUTAH €CTeCTBEHHO-HAYYHOW HANIPABICHHOCTH, TAK U TYMaHUTAPHOM.

Jlormdeckoe MbIIUICHHE, (HOpMHpyeMOe TpH H3YYCHHH OOYYaIOIIHIMHUCS
MOHATUIHBIX OCHOB T€OMETPHH U TOCTPOCHUH IIEMOYKH JIOTUIECKUX YTBEPKIACHUN
B XOJI¢ PEIICHHs TeOMETPHUYECKUX 3aj]ad, YMCHHE BBIABHTaTh W ONPOBEPrarh
THIOTE3bl HETOCPEACTBEHHO HWCIOJB3YIOTCS NMPU PEUICHHU 337ad €CTeCTBEHHO-
HAYYHOT'O IIMKJIA, B YaCTHOCTHU U3 Kypca (QPHU3UKH.

YMeHue OpueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYMIECTBEHHYIO POJIb BO
BCEX 00ONacTsIX AESITeNbHOCTH 4YeloBeka. OpHEHTaMs YelloBEeKa BO BPEMEHHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIMaJIbHOrO ObITHS, (opma
OTpPaKEHUS OKPYKAIOIIEr0 MHpA, YCIOBHE YCICUTHOTO TO3HAHUS W AKTUBHOTO
npeoOpa3oBanusi  JeiicTBUTENbHOCTH.  ONEpUpPOBaHWE  MPOCTPAHCTBEHHBIMH



oOpa3zaMu OOBEIUHSET pa3Hble BHUJBl y4E€OHOW M TPYJOBOW JAESITEIBHOCTH,
ABIIACTCA OOHUM U3 MPOPECCHOHATBHO BAXKHBIX KAadeCTB, MOITOMY aKTyallbHa
3amaya (QopMHUpPOBaHUS y OOYyYaIOUIUXCS MPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3HOBUAHOCTH OOpPa3HOIO MBIIUIEHUS — CYIIECTBEHHONO KOMIIOHEHTAa B
HOJIFOTOBKE K MPAKTUYECKON AESITEIbHOCTA IO MHOTMM HaIIPABJICHHUSM.
Ilenp ocBoeHus mporpamMMmbl yueOHOro Kypca «l'eomeTpusi» Ha 0a3oBOM
ypoBHEe 0OOyueHHs — 0O0IIe0o0pa3oBaTebHOE M OOLIEKYJIbTYPHOE pa3BUTHE
oOydaromuxcst ~ 4yepe3  oOecreueHHe  BO3MOXKHOCTH  MPHOOpETEeHUs U
UCIIOJIb30BAaHUSl CUCTEMATUYECKUX TIE€OMETPUYECKMX 3HAHUW U JIEUCTBHUH,
CHEIU(PUYHBIX T€OMETPUHU, BO3MOXHOCTH YCIEIIHOTO MPOIOJIKEHUSI 00pa30BaHus
0 CIIEIUAIBHOCTSIM, HE CBA3aHHBIM C MPUKJIATHBIM HCIIOIb30BaHUEM T€OMETPHH.
[Iporpamma 1o reomerpuu Ha 0a30BOM YpOBHE IIpeJHa3HaueHa s
00yJaromuxcsi CpeAHeN IIKOJbI, HE UCTIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHCHUN
Ha ypOBHE OCHOBHOrO 001ero oopasosanusa. Takum oOpa3om, oOyuaroiuecs: Ha
0a30BOM YpOBHE JOJDKHBI OCBOMTH OOIIME MAaTEMaTUYECKHE YMEHMsI, CBA3aHHbIC
co crnenupuKoil TeOMETpUM M HEOOXOIUMBIC IS KU3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOKHOCTh M3YyYUTh I€OMETpuio Oosee
ri1yO0OKo, €clii B JajIbHEHIIEM BO3HUKHET HEOOXOIMMOCTb B T€OMETPUYECKHX
3HAHUAX B IPOPECCUOHATIBHON AESTEIbHOCTH.
JlocTmkeHre 1enu OCBOEGHMS IPOrpaMMbl OOECIEUMBAETCS PELICHUEM
COOTBETCTBYIOIIMX 3anay. [IpHOpUTETHBIMH 3aJadyaMH  OCBOCHHS Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 knaccax sBISOTCS:
e (opMHpOBaHHE MPEACTABICHUS O TEOMETPUU KaK YacTU MHUPOBOM
KYJIBTYpPbl U OCO3HaHHUE €€ B3aMMOCBSA3H C OKPYKAIOLUIUM MUPOM;

e (opMHpOBaHHE MPEACTABICHUS O MHOTOTPAHHMKAX W TellaX BpaIICHHUS
KaK O BOXHEHIINX MaTEeMAaTUYECKUX MOJENSX, TMO3BOJISIONIUX OMUCHIBATDH
Y U3y4yaTh pa3HblC SBJICHUS OKPYKAIOLLEr0 MUPA;

e (opMHpOBaHME YMEHHs pAacllO3HABaTb Ha 4YEpTekaxX, MOJEISIX MU B

pearlbHOM MHpE MHOTOTPAaHHUKH U TEJla BPAIICHNUS;
e OBJIAJICHUE METOAAMHU pEIEHUs 3ajjady Ha MOCTPOEHUs Ha MU300pa’keHUsIX
IPOCTPAaHCTBEHHBIX QUTYD;

e (opMHpOBaHME YMEHHUS ONEPUPOBATH OCHOBHBIMU MOHATHSMH O
MHOTOTpaHHMKaX U TeJlaX BPALICHUs U UX OCHOBHBIMU CBOICTBaMU;

e OBJAJCHUE  QJITOPUTMAMH  PEHICHUS  OCHOBHBIX  THUIIOB  3ajady;
dbopMupoBaHHE YMEHHSA TPOBOAWTH  HECIOXKHBIE JIOKa3aTeJIbHBIC
paccyX JeHHs B XOJAE PELICHUS CTEPEOMETPUUYECKHMX 3aJad MU 3aj1ad C
IPAKTUYECKUM COJIEPKAHUEM;



e pPa3BUTHE UHTEJUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEN 00yUaroumxcs,
MO3HABATENIbHON aKTUBHOCTH, UCCIIEIOBATEIbCKIUX YMEHUN, KPUTHUYHOCTU
MBIIUICHHUS;

e (opmupoBaHUE PYHKIIMOHAIBHON IPAMOTHOCTH, PEIIEBAHTHON T€OMETPUH:
YMEHHE PACIIO3HABATh MPOSIBICHUS T'€OMETPUUYECKUX MOHITUN, 0OBEKTOB
¥ 3aKOHOMEPHOCTEH B peaNbHbBIX )KMU3HEHHBIX CUTYAIUSAX U MPU U3YUCHUU
Ipyrux  y4eOHbIX  NIPEIMETOB,  NPOSBICHUS  3aBUCUMOCTEH |
3aKOHOMEPHOCTEH, (OPMYyIMPOBATh WX Ha SA3bIKE TEOMETPHUU U CO3/1aBaTh
rE€OMETPUYECKUE MOJIEIHN, MPUMEHATh OCBOEHHBIH T'€OMETPUUECKUN
anmapaT A8 pELIeHUs  IPaKTHUKO-OPUEHTUPOBAHHBIX  3ajady,
UHTEPIIPETUPOBATH U OIICHUBATDH MOJYYCHHBIC PE3YJIbTATHI.

OTIUYUTENHEHOM OCOOCHHOCTHIO MPOTPAMMBI SIBIISIETCSI BKJIIOYEHHE B KypC
CTEpEOMETpUU B Hauaje €ro u3y4eHHs 3ajad, pellaeMblX Ha YpOBHE
MHTYUTUBHOTO NIO3HAHUS, U ONPEAEIEHHBIM 00pa3oM opraHu3oBaHHasi padoTa Hal
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHUECKOIO U IPOCTPAHCTBEHHOI'O
MBILUICHUS, CTUMYJIHPYET MPOTEKaHWE MHTYUTHUBHBIX MPOIIECCOB, MOTUBUPYET K
JAJIbHEUIIEMY U3YyYECHUIO ITPEIMETA.

[Tpennourenue oTHAETCSA HAMNISAHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHs, TO
€CTb TEOPETUUYECKUE 3HAHUSA MMEIOT B CBOEM OCHOBE UYBCTBEHHOCTh MPEIMETHO-
IPAKTUYECKON NeATeIbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEACTABICHUN Y
ydalmmxcs B Kypce CTEpPeOMETpUM TPOBOAUTCSA 3a CYET peIIeHUs 3aJad Ha
CO3/IaHHE  TPOCTPAHCTBEHHBIX 00pa30oB W  3aJady Ha  ONEPUPOBAHME
IPOCTPAaHCTBEHHbIMH oOpazamu. Co3naHue oOpa3a IpPOBOAUTCA C ONOPOW Ha
HarJasgHOCTh, a ONEpPUpPOBAaHME OO0pa3oM — B YCIOBUSX OTBJIEYEHUS OT
HArJISAHOCTH, MBICJICHHOTO H3MEHEHUS €r0 UCXOTHOTO COACPKAHMSL.

OcHOBHBIE cozepxaTenbHble JIUHUKM Kypca «['eomerpum» B 10—11 kmaccax:
«MHororpanHuKkn», «IIpsiMble U MIOCKOCTU B MPOCTpaHCTBE», «Tena BpaieHus»,
«BexTopsl U KOOpAMHATHI B pocTpaHCTBE». DopMHUpoBaHUE JTOrMUYECKUX YMEHUN
pacmpesieniieTcsi He TOJIbKO IO COJEp)KaTeNbHBIM JIMHUSAM, HO M IO TojAaM
0o0y4eHMs Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHusL.

CopepxaHne 00pa3OBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pPE3yJIbTaTaM
OCBOEHHUSI pabodeil mporpaMmbl, pacnpelelnéHHbIM MO0 TojaM oOydeHus,
CTPYKTYpHUpPOBAaHO TakuM oOpa3oM, 4YTOObl OBJAaJAECHHE T'€OMETPUUECKUMHU
MOHATUSMH U HABBIKAMHU OCYIIECTBISIIOCH MOCIEA0BATEIBHO U MOCTYNAaTeNbHO, C
COOJII0ICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYAINCH B
OOLIYI0 CHUCTEMY T'€OMETPUYECKUX IPENCTABICHUM OOydaroIUXCs, paciiupss U
yray6usist €€, oOpa3ysi IPOYHbIE MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE



Ha uzydenue reometpumn otrBoauTCs 2 yaca B Henenmo B 10 knacce u 1 4ac B
Heaemo B 11 kmacce, Bcero 3a iBa roga o0y4uenus - 102 y4eOHbBIX daca.



COJEPXAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMble ¥ IJIOCKOCTH B POCTPAHCTBE

OcHOBHbIE  TOHSITUSL ~ cTepeoMeTpuu. Touka, TmpsAMasi, IIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPUH U CIEICTBUS U3 HUX.

B3anmHOe pacnosiokeHne MNpsAMBIX B NPOCTPAHCTBE: IEPECEKAOIIMECH,
MapajyiebHbIE M CKpelmuBaromuecs npsMbeie. [lapamiensHOCT OPSAMBIX U
IJIOCKOCTEW B MPOCTPAHCTBE: MAPAJUIEIABHBIE TMPAMBIE B IPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; NAPALIEIBHOCTh MPAMON M IJIOCKOCTU. YTJIBI C
COHAIIPABJICHHBIMM CTOPOHAMHM; Yroid MEXIy HOpsSMBIMAU B MPOCTPAHCTBE.
[TapaiutenbHOCTH IJIOCKOCTEM: MapaJJICIIbHBIC TTOCKOCTH; CBOMCTBA
napajyiebHbIX IUlockocTel. [lpocreifiine mnpocTpaHCcTBeHHbIE (UTypbl Ha
IJIOCKOCTH: T€Tpa’p, KyO, mapasieenumne]; TOCTPOCHUE CEUCHU.

[leprieHIUKYJISIPHOCTD MPSIMOM M TUIOCKOCTH: MEPIIEHIUKYJISIPHBIEC MPSAMBIC B
MPOCTPAHCTBE, MPSIMbIE MapaJlJieIbHbIE W MEPHEHAUKYJSIPHBIE K IJIOCKOCTH,
NpU3HAK MEPHEHAUKYISIPHOCTH MPSIMOM M IUIOCKOCTH, Teopema O MpsSMOM
MEPIEHINKYJAPHONW TUIOCKOCTH. YTIIBI B IPOCTPAHCTBE: YrOJI MEXAY NPSIMON U
IUIOCKOCTBIO;  JABYTPAaHHBIM  yroJl, JIMHEWHBIA Yroa JBYTPaHHOTO  yTJa.
[leprieHIUKYJISIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSIHUE
OT TpsAMOM 10  IUIOCKOCTH,  TPOEKIus  (GUTYpel  Ha  TUIOCKOCTb.
[leprieHIUKYJISIPHOCTh ~ TJIOCKOCTEM: MPHU3HAK  MEPHEHIUKYJISIPHOCTH  JIBYX
IUIOCKOCTEN. TeopeMa 0 TpEX MEPIEHIUKYIAPAX.

MHoOrorpaHHuKHu

[loHsATHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOI'PAHHUKA, BBIMYKJIbIC
Y HEBBIYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA MHOrorpanuuka. [Ipusma: n-yronbHas
MpU3Ma; rpaHu U OCHOBAHUS MPU3MBbI;, MpsiMas U HAKJIOHHAs MPU3MBbI; OOKOBas U
MOJIHAs OBEPXHOCTh MIPU3MBI. [Tapannenenurnen, MPSIMOYTOJIbHBIN
napajuielienune]; U ero cBorcra. llupamupa: n-yronpHas nupamuaa, TpaHd U
OCHOBaHHE MTUPAMHUJIBI; OOKOBAS W MOJHAS TIOBEPXHOCTh MTUPAMHUIBI; TPAaBUIbHAS U
yceu€HHas nupaMuga. OIJIEMEHTbl Tpu3Mbl U nupamuabl. [lpaBuiibHBIC
MHOTOTPAHHUKU: MOHATHE MPABUIBLHOIO MHOTOIPAHHUKA;, MpaBUJIbHASA MpU3MA U
MpaBWIbHAS MHUPAMHUIA; NPABUJIbHAS TPEYroJibHas MNHUpaMHUAA W TPaBUIIbHbBIN
TeTpadap; KyO. IlpencraBieHue o MpaBUIBHBIX MHOIOTPAaHHUKAX: OKTadp,
noAeKadip U ukocadap. CeueHus Npu3Mbl U TUPAMU/IBIL.

CummMmeTpuss B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIIBHO TOYKH, MPSIMOIA,
IJIOCKOCTU.  DJEMEHThl CUMMETPUM B NHpaMHAaX, Napajuiesienuneaax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.



Bbrluncnenue 3J1eMEHTOB MHOTOTPaHHMKOB: pEOpa, JuaroHajid, YIJbl.
[Inomans OOKOBOW MOBEPXHOCTM W IOJHOM MOBEPXHOCTH MPSIMOWU MPHU3MBI,
IVIOLAJb OCHOBAaHMUW, TEOpeMa O OOKOBOW ITOBEPXHOCTU NPSIMOM IPU3MBIL
[Tnomane OOKOBOM TOBEPXHOCTM U TOBEPXHOCTH HPABUIBHOW MHpPaMUIbI,
TeopeMa O IUlomanu yceuéHHoM mnupamuabl. [lonstue 06 o06béMe. OOBEM
NUpaMUabl, TPU3MBI.

[Tonobubie Tema B mpocTtpaHcTBe. COOTHOMICHHS MEXIY IUIOUIAASIMHU
MOBEPXHOCTEH, 00bEMaMU TTOTOOHBIX TEJI.

11 KIIACC

TeJsia BpaieHnus

[nnuHapruyeckas ITIOBEPXHOCTB, oOpasyromue HAJIMHIPUYIECKON
MOBEPXHOCTH, OCh IWIMHIPHYECKOH TMOBEPXHOCTH. LIMIuHAp: OCHOBaHUS U
OOKOBasi TOBEPXHOCTb, OOpasymollas W OChb, IUIOMIAJb OOKOBOM W TMOJHON
MOBEPXHOCTH.

Konunyeckasi moBepXHOCTh, 00pa3yrolie KOHUYECKOW MOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKOM MOBEpXHOCTH. KOHYC: OCHOBaHME U BepIuHa, 00pa3yromas
U OCh;, IUIOMAAh OOKOBOM ¥ TIOJHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
o0pa3ylolliie U BbICOTA; OCHOBAHUA U OOKOBAsi TOBEPXHOCTh.

Cdepa u map: ueHTp, paauyc, AUAMETpP; IUIOMIAb MMOBEPXHOCTU CQEPBHI.
B3auMHoe pacrnonoxenue chepbl U TUIOCKOCTH; KacaTellbHasl IIIOCKOCTh K cdepe;
IO CHEpHI.

N300paxeHue Ten BpalleHus Ha TUIOCKOCTH. Pa3BEpTka nunmHapa u KoHyca.

KoMOuHanuu Ten BpalleHUss YW MHOTOIPAaHHMKOB. MHOTOrpaHHUK,
OMMCaHHBIA OKoJIO cdepnl; cdepa, BNHCAHHAS B MHOTOTPAHHUK, WIH TEJO
BpaIllCHUS.

[Tonsitue 06 06pEMe. OcHOBHBIE CBOMCTBA 00HEMOB Tel. Teopema 06 00BEME
IpSIMOYTOJILHOTO Tapajienienumneaa M cienctsus u3 He€. OO0bEM IUIMHApA,
koHyca. O0BEM 1apa U 1miomaas chepsl.

[TogoGubeie Tena B mpocTtpaHcTBe. COOTHOLIEGHUS MEXAY IUIOHIAASIMU
MOBEPXHOCTEH, 00bEMaMU MTOTOOHBIX TEJI.

Ceuenuss wwivHApa (TApaJUIeIbHO M NEPHEHAMKYJISIPHO OCH), CEUYECHHS
KOHyca (MapajijieIbHOE OCHOBAaHHIO M TPOXOSIIEEe uYepe3 BEpIINHY), CEUCHHUs
nrapa.

BeKTOpbI H KOOPAUHATHI B IPOCTPAHCTBE

BexTop Ha miiockoctu 1 B mpocTpaHcTBe. ClI0XKEHHE U BBIYMUTAHUE BEKTOPOB.
YMHO)XeHue BeKTopa Ha yucio. PasnoxkeHne BekTopa mo TpéM HEKOMIUTAaHAPHBIM
BekTopaM. IlpaBuno mapamnenenunena. Pemienne 3amad, CBA3aHHBIX C
NpUMEHEHUEM TMpaBWl JACUCTBUH ¢ BekTopaMu. llpsimoyronpHas cucrema



KoopauHaTt B npocrpaHcTBe. Koopamuarel BekrTopa. IIpocreitmme 3amaum B
KOOpJIMHATax. YTroa Mexay BekTopamu. CKalasipHOE MNPOU3BEIECHHUE BEKTOPOB.
Brruucnenue yrioB Mexay MPSMBIMU U INIOCKOCTSIMU. KOOpIMHATHO-BEKTOPHBIN
METOJI ITPU PELICHNN T€OMETPUUYECKUX 3aa4.



IIVIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATDBI

JInduHOCTHBIE pe3yNabTaThl OCBOCHHUS MPOrpaMMbl y4eOHOro MpeaMeTa
«MaremaTukay XapakTepu3yrTcs:

I'paxiaanckoe BociuTaHue:

c(hOpMHUPOBAHHOCTHIO TPAKAAHCKON MO3UIIMK 00YUaIOIIErocs: Kak aKTUBHOTO
U OTBETCTBEHHOI'O WIEHAa POCCHUMCKOro OOIIeCTBa, MPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHHUH,
npolenyp TpaxJaHCKoro ooOmecTtBa (BBIOOPHI, OMPOCHI W TIpP.), YMEHUEM
B3aMMOJICUCTBOBATh C COIMAJIbHBIMA HWHCTUTYTAMHM B COOTBETCTBUU C HX
(GYHKIUSIMU 1 Ha3HAYCHUEM.

IIaTpuoTH4eckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO POCCUNUCKOM TPaXTaHCKON UACHTUYHOCTH, YBAKECHHUS K
MPOLUIOMY U HACTOSIIEMY POCCUMCKOM MaTEMATUKH, IICHHOCTHBIM OTHOILIEHUEM K
JOCTHKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUICKON MaTeMaTU4eCKOM IIKOJIBI,
K HCIOJB30BAaHUIO ATHX JOCTH)KCHHH B APYTHUX HAayKax, TEXHOJOTHUSX, cepax
HYKOHOMMUKHU.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHUEM JTyXOBHBIX LEHHOCTEH POCCHIICKOTO HapoJa;
c(hOpMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOIO  IOBEJCHUS,
CBA3aHHOTI'O C MPAKTHYECKUM MIPUMEHEHUEM JTOCTHXKEHUN HAYKU U JIEATEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOrO OyAyLIETO.

JcTeTHYeCKOe BOCIUTAHUE:

ACTETUYECKUM OTHOUICHUEM K MHUPY, BKIIIOYAsl 3CTETUKY MaTEeMaTUYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajady, peleHnH, paccyXIcHUM;
BOCIIPUMMYHMBOCTBIO K MATEMATUYECKHUM ACIIEKTaM Pa3jINvHbIX BUIOB HCKYCCTBA.

Pusnyeckoe BOCIMTAHUE:

c(hOPMUPOBAHHOCTHIO YMEHHUS MPUMEHSATH MaTeMaTHYEeCKHUE 3HAHUS B
MHTEpecax 3JJ0pOBOT0 U 6e30macHOro 0opasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHUE, COATAHCHUPOBAHHBINA PEKUM 3aHITHH U
OTJIbIXa, peryisipHas pu3nueckasi akTUBHOCTD); (PU3UUYECKOTO COBEPIICHCTBOBAHUS,
IPU 3aHATUAX CIOPTUBHO-03J0POBUTEIBHON JEATETbHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYyHdy, OCO3HAHHUEM ILIEHHOCTU TPYAOIIOOHUS; MHTEPECOM K
pa3nuuHbiM  chepaM  Mpo(ecCHOHANBHON  JEATENbHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSMH, YMEHHEM COBEPIIATh OCO3HAHHBIA BBIOOP
Oynymeld mnpodeccur W peanu3oBbIBATH COOCTBEHHBIE IKU3HEHHbBIC IUIAHBI;
TOTOBHOCTBIO W  CIIOCOOHOCTHIO K  MaTEMaTUYeCKOMY OOpa3oBaHUIO U



caM000Opa30BaHUIO Ha TIPOTSHKEHWHW BCEH JKU3HH; TOTOBHOCTBIO K aKTHBHOMY
YYaCTHIO B PEIICHUH MTPAKTHUECKHUX 3a/1a4 MaTEMAaTHIECKON HAIIPABICHHOCTH.

JKO0JIOrHIeCKO€e BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTHIO JIKOJOTHYCCKOH KYJIBTYPhl, TMOHHMMAHUEM BIIHSHUS
COIMAIBHO-DKOHOMHYECKHX IPOIIECCOB Ha COCTOSIHHE NMPHPOIHONW M COIMAIBHON
Cpenmpl, OCO3HAaHWEM TJIOOATBHOTO XapaKTepa HSKOJOTHYECKHX IMpoO0seMm;
OpUCHTAllMCH HAa TPHUMEHEHUE MAaTEeMaTHYCCKUX 3HAHWUW I PEIICHHs 3a7ad B
00JlacTH  OKpY)KAloIeH Cpebl, IUIAHUPOBAHMS TIOCTYMIKOB M OIEHKH WX
BO3MOYKHBIX ITOCJICJICTBHH JIJIS1 OKPY KAIOMIEH CPE/IbL.

IleHHOCTH HAYYHOTO TIO3HAHMS:

c(hOpMHUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOM MPaKTUKH, [MOHUMaHUEM
MaTEMaTUYeCKOW HaykKh Kak cdepbl UYeTOBEYECKON ACATEIBHOCTH, JTAroB ¢
pPa3BUTUS W 3HAYUMOCTH JUUIS Pa3BUTHS ITUBUJIU3AIMH, OBJIAJICHUEM S3BIKOM
MaTEeMaTHKHM M MaTEeMaTHYCCKOH KyJIbTYpOH KaK CpPEICTBOM IIO3HAHHUS MUpa;
TOTOBHOCTBIO OCYIIECTBIISATh MPOCKTHYI0 M HCCIEIOBATEIBCKYIO JCSITEIBHOCTD
WHIUBUTYyaJIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

MerarnpeaMeTHbIE PE3yJIbTaTbl OCBOCHMS MPOTPAMMbl YUE€OHOTO MpeaMera
«Maremaruka XapaKkTepU3yrTCs OBJIAZICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCATbHLIMU — KOMMYHUKAMUGHBIMU
0eucmeusaMuU, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCTNEUIMU.

1)  Vuusepcanvhvie  no3nasamenvhvle  Oelicmsusi,  0becneuu8arOm
Gdopmuposanue 06a308blX KOSHUMUBHBIX HNPOYECCO8 0OYyuarowuxcs (oceoeHue
Memooo8  NO3HAHUSL — OKpyJcalowe2o  Mupa,  NpuMeHeHue  J02UYECKUX,
UCCNe008amenbCKUX onepayutl, ymeHutl pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue AeiicTBU:

e BBISBIAITh U XapaKTEPU30BATh CYIIECTBEHHBIC NMPU3HAKKM MAaTEMATHUYECKUX
00BEKTOB, TOHATHUN, OTHOLIEHUWA MEXIY MOHATUIMH; (HOPMYIUPOBATH
ONpE/CIICHUs]  MOHSATUW; yCTAaHABJIMBATh CYIIECTBEHHBIM  MPU3HAK
KJIacCU(pUKALMK, OCHOBAaHUS Al OOOOIIEHHS U CpaBHEHUS, KpUTEPUU
MIPOBOJIUMOTO aHAIIN3A;

e BOCIpPUHUMATH, (opmMyIUpoBaTh U  MPeoOpPa3OBBIBATH  CYXKIACHUS:
YTBEPAUTEIIbHbIE U OTpULIATEIbHBbIC, CAMHUYHBIC, YACTHbIE W OOIUIUE;
YCJIOBHBIC,

e BBISBIATH  MAaTEMAaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npotuBopeursi B (akTax, MAHHBIX, HAONIOACHUSX U YTBEPKIACHUSIX;
npeiaraTb KpUTEPUH JJIs1 BBIABICHUS 3aKOHOMEPHOCTEN W POTUBOPEUHNIA;



e JI€NIaTh BBIBOJBI C MCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUYECHUHN, YMO3AKIFOUEHUH 10 aHAJIOTHH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTeMaTUYECKUX
YTBEPKACHUN (IIpsIMbIE U OT IIPOTUBHOIO), BHICTPAWBATh apryMEHTAIMIO,
IPUBOJUTh HPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY)KJICHUS U BBIBOJBL,

e BbIOMpaTh cmoco0 pemeHus yuyeOHOM 3ajaud (CpaBHHMBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BBHIOMpATh Hauboyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBble ucciieqoBarTejbCcKHe J1ecTBUA:

e HCIIOJNB30BaTh BONPOCHI KaK MCCIENOBATEIBCKUI MHCTPYMEHT IO3HAHMS;
¢bopMynupoBaTh BOMPOCH], (UKCHUPYIOIIME MPOTUBOPEUUE, MPodIeMYy,
yCTaHaBIMBaTh HMCKOMOE€ M  JaHHoe, (OpMUPOBATh  THUIOTE3Y,
apryMEHTUPOBATh CBOKO MO3UIIMIO, MHEHUE;

e IIPOBOAWTH CaMOCTOSITENIbHO CIUTaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJEIOBAHUE IO YCTAHOBJIIEHHIO OCOOCHHOCTEH MaTeMaTH4YEeCKOIo
o0beKTa, SIBICHHSA, TMPOLIECCA, BBIABICHUIO 3aBUCHUMOCTEH MEXITY
00BEKTaMHU, SIBIICHUSMH, IIPOLIECCaAMU;

e CaMOCTOSITEJIBHO (pOPMYIMPOBATH OOOOIIEHMS U BBIBOJBI IO PE3yJIbTaTaM
IPOBEAEHHOIO HAOJIOEHUS, UCCIIEOBAHMS, OLEHUBATh J1OCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJOB U 000OIICHUIA;

e IPOTHO3MPOBATH BO3MOXHOE PAa3BUTHE IPOLIECCA, A TAKKE BBIIBUIaTh
IPEOJIOKEHUS O €70 PA3BUTUHU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ ungopmaumeii:

e BBIABJIATH AePUINUTHI HHPOPMAIUH, JAHHBIX, HCOOXOAUMBIX NJIsi OTBETA
Ha BONPOC U I PELICHUS 3aa4H;

e BbIOMpaTh HMHPOPMALMIO U3  HUCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPHPETUPOBATH UH(POPMALIUIO
pa3IMYHBIX BUIOB U (HOPM MpeICTaBICHHS;

e CTPYKTYypHUpOBaTh MH(OPMALINIO, IPEJICTABIATH €€ B PA3IMUHBIX opMax,
WLTIOCTPUPOBATH TpapuuecKH;

e OIICHUBATH Ha/1EKHOCTD UHpOpMaLUu o CaMOCTOSITEJIBHO
c(OpMyJIMPOBAHHBIM KPUTEPUSIM.

2)  Vuusepcanvnvie KOMMYHUKAMUGHbBlE  Oelicmsus,  00ecnedusaom

cpopMupo8aHHOCHb COYUATLHBIX HABLIKOS 00YYAIOUJUXCSL.

OOwmenue:

e BOCHpPUHUMATh U (OPMYJIHUPOBATh CYXKIEHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIETSIMU OOIIECHHUS; ICHO, TOYHO, TPAMOTHO BbIpa)kaTh CBOIO



TOYKY 3pPEHHUSI B YCTHBIX UM MUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHHS IIO
XOJly peLIEHUs 3a/1a4i, KOMMEHTUPOBATh MOJYYEHHBIN pPE3yJIbTaT;

B X0/ OOCY>KIEHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaEMON TEMBI,
npoOJIeMbl, perraeMoi 3ajjauu, BbICKa3bIBaTh UACH, HAIICJICHHBIC HA TIOUCK
pPEILIEHHUsI; COMOCTABIATH CBOM CYXKIECHHS C CYXACHUSMH JPYrUX
YYACTHHKOB JWaiora, OOHapy>KMBaTh Pa3IMuM€ U CXOJCTBO IMO3HILMI; B
KOPPEKTHOI (popme GpopMyIrpoBaTh pa3HOIIIACHs, CBOM BO3PAKCHHUS,
NOPEACTABIATh  pPE3yJbTaTbl  PEIICHHS  3aJa4yd,  SKCIEPUMEHTA,
UCCJIEIOBAHMS,  TIPOEKTa;  CaMOCTOSTENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 MPEe3eHTAIMU U OCOOEHHOCTEH ayAUTOPHUH.

CoTpyaHuvecTBO:

3)

MOHMMATh W  HCHOJIb30BaTh  MPEUMYIIECTBA  KOMaHAHOM U
WHIUBUTyJIbHON PabOThI MPU PEIICHUH YUEeOHBIX 3a/1a4; IPUHUMATH 11EJTh
COBMECTHON JeATEIbHOCTH, IUIAHUPOBATh OPraHU3aldi0 COBMECTHOMN
paboThI, pacrpeaeNsITh BUIbI pad0T, JOTOBAPUBATHCS, 00CYKAATh MIPOIECC
U pe3yJbTaT paboThl; 00001IaTh MHCHHS HECKOJIBKUX JIIOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CyXIeHMsI, 0OMEH MHEHUH,
«MO3TOBbI€ IITYPMbD» W UHBIC); BBINOJIHATH CBOIO YacTh pabOThl H
KOOPJIMHUPOBaTh CBOM JIEUCTBUSI C JPYTMMHU YJE€HAMU KOMAaH/IbI;
OIICHMBATh KAa4eCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHSIM,
chopMyTUPOBAaHHBIM YYACTHHKAMHU B3aUMOICHUCTBHSI.

Vuueepcanonvie  pezynamuenvie  Oeticmeus, obecneuusaiom

GdopmuposaHrue cCMbLCIOBbIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranusanus:

COCTABJISITh TUIAH, AITOPUTM PEIICHUS 3a]1a4H, BRIOUPATh CIIOCO0 pelieHus
C Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHHI C Y4ETOM HOBOM
uHpopmaruu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMU TO3HABAaTEJIbHOM pediekcuu Kak OCO3HAHUS
COBEpLIAEMBIX JIEVCTBUNA W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BIAJCTh CHOCOOAMU  CaMONPOBEPKH, CAMOKOHTPOJII TMpoIlecca |
pe3yabpTara peuieHuss MaTeMaTUIeCKOM 3a/1auu;

NPEABUNIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh MpPH PELICHUU
3a7laul, BHOCHUTb KOPPEKTHUBBI B JIEITEIBHOCTh HA OCHOBE HOBBIX
00CTOSTEILCTB, TAHHBIX, HAMICHHBIX OITUOOK, BHISBIICHHBIX TPYIHOCTEH;
OIICHMBAaTh COOTBETCTBUE pE3yibTaTa €M U YCJIOBUSM, OOBSICHSTH
MPUYUHBI TOCTHKECHUS WIM HENOCTHXKEHHUS PE3YIbTAaTOB AEATEIBbHOCTH,
HAXOJIUTh OIUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI
10 KJIACC

OnepupoBaTh MOHATUSIMU: TOUKA, TIPSAMas, IIIOCKOCTb.

[IpUMEHATh aKCHOMBI CTEPEOMETPUU M CJCACTBUSI U3 HUX MPU PELICHUH
reOMETPUYECKUX 3a/ay.

OnepupoBaTh NOHATUAMU: MAPATIIETBHOCTh U NEPHIEHIUKYISIPHOCTD MPSIMBIX
U TIOCKOCTEHM.

KnaccupunmpoBath B3aMMHOE pAaCMONOKEHUE MPSMBIX MU IIOCKOCTEH B
MPOCTPAHCTRBE.

OnepupoBaTh MOHSTUSMU: ABYTPAHHBIM YroJi, TpaHd JIBYTPaAaHHOIO YIJa,
pebpo NBYrpaHHOIrO yrja; JUHEWHBIM yroa ABYTPAHHOTO yTila; TpaaycHas mepa
JIBYTPAHHOTO yTJIA.

OnepupoBaTh MOHSATUSIMUA: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBITYKIIbINA
MHOT'OTPAaHHHUK, 3JIEMEHTHI MHOTOIrpaHHUKA, TPABUIILHBIA MHOTOTPAHHUK.

Pacno3naBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (MUpamMuja; MpU3Ma,
MPSIMOYTOJIbHBIN TTapajuiesienumne;, Kyo).

Knaccudgunuposath MHOTOT'PaHHUKH, BBIOWpas OCHOBaHUS JUTST
Kiaccuukany (BBIMYKJIbIE W HEBBINYKJIbIE MHOTOTPAHHHMKHU, IIPaBUJIbHBIC
MHOTOTPAaHHUKU; MPSMbBIC U HAKJIOHHBIE MPU3MBbI, TTapaJlICIICTIUIECIbI).

OnepupoBaTh NOHATUSIMU: CEKYIIasi IJIOCKOCTh, CEUEHHE MHOTOIPAHHUKOB.

OOBACHATH NPUHITUIIBI TOCTPOCHUS CEUEHUM, UCIIOIB3YSI METOJI CIICIOB.

Ctpouth CeueHUsT MHOTOTPAHHUKOB METOJOM  CJIEJOB, BBINOJHSTH
(BBIHOCHBIC) TUIOCKHE YEPTEHKH M3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYpP: BHUI
CBEpXY, COOKY, CHHU3Y.

Pemiats 3agaun Ha HAXOXKJEHUE TEOMETPUUECKUX BEJIIMUMH MO 00pas3laM uiu
aNrOpUTMaM, NPUMEHSS W3BECTHBIC AHAJTUTUYECKHE METOAbl IIPU PEIICHUU
CTaHJAPTHBIX MAaTE€MAaTUUYECKHUX 3aJ1ad HA BBIUMCIICHUE PACCTOSHUN MEXKIY ABYMSI
TOYKaMH, OT TOYKH JO TMpPsSMOHA, OT TOYKH [0 IUIOCKOCTH, MEXIY
CKPEIIUBAIOIIUMUCS TIPSMBIMH.

Pemiats 3a1aun Ha HAXOXKJEHUE TEOMETPUUECKUX BEJIIMUMH MO 00pa3laM Uiu
aIrOpUTMaM, NPUMEHSS W3BECTHBIC AHAJTUTUYECKHE METOAbl IIPU PEIICHUU
CTaHJAPTHBIX MAaTEMATMYECKUX 3ajlad Ha BBIUYHUCICHUE YIJIOB  MEXKIY
CKpPCIIMBAIOIIUMUCS MPSIMBIMU, MEXKAYy TMPIMOM U  IIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, JIByTPAHHBIX YTJIOB.

Beraucnars 00bEMBI M TIJIOMIAIM TTOBEPXHOCTEH MHOTOTPAaHHHUKOB (IIpH3Ma,
nupaMujia) ¢ TpUMEHEHHEeM (QOpMYJl; BBIUMCIATh COOTHOIIECHUS MEXTY
TIOMIASIMHU TTIOBEPXHOCTEH, 00hEMaMHU TT0I00OHBIX MHOTOTPAHHUKOB.



OmnepupoBaTh MOHATUSMHU: CHUMMETPHUsI B IPOCTPAHCTBE; LEHTP, OCh U
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHU (PUTYPBIL.

W3Bnekatb, mpeoOpa3oBbIBaTh U HMHTEPHPETUPOBATH HH(MOpPMALHMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTypax, MPeICTaBICHHYI0 Ha YepTexax U
PHUCYHKAaX.

[Ipumenats reomerpuyeckue (HaKThl Ui PEUICHUS CTEPEOMETPUUYECKUX
3a7a4, MPEANoIaralonuX HECKOJIBKO MIAaroB PEIICHUs, €CIU YCIOBHS TPUMEHEHUS
3aJjaHbl B IBHOM (hopMe.

[lpuMensTs mpocTeliMe NpPOrpaMMHBIE CpPEACTBA M DIIEKTPOHHO-
KOMMYHHUKAIIHOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUIECKUX 3a/1a.

[TpuBoUTH TpUMEpPHl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B MpUpoae U
KU3HU, paClio3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpyuMeHATh TOJIyYeHHbIE 3HAHHUS HA MPaKTUKE: aHAIM3UPOBATH peajbHbIC
CUTyallud WM TPUMEHSTh H3y4YCHHBIE MOHATUS B TNpOIecCe IOKMCKAa pPEUICHUS
MaTeMaTH4eCKd CQOPMYIHUPOBAHHOW TMPOOIEMBbI, MOJEIUPOBATH peAbHbIC
CUTyalldd Ha s3bIKE TEOMETPUHU, UCCIEA0BaTh TOCTPOCHHBIE MOJEIU C
UCIOJIB30BaHUEM T€OMETPUUECKUX MOHATHI U TeopeM, anrmapaTa anreOpbl; pemaTh
NpaKTUYECKHE 3aauu, CBI3aHHbIE C HAXOXKIACHUEM IeOMETPUYECKUX BEIUYHH.

11 KIIACC

OmneprpoBaTh MOHATUSAMHU: UWIHHIPUYECKAas TOBEPXHOCTh, OOpa3yroIine
MWIMHIPHYECKON  TOBEPXHOCTH;  IIWIMHIDP;,  KOHUYECKass  IOBEPXHOCTH,
oOpa3yroire KOHNYECKOH TOBEPXHOCTH, KOHYC; c(peprueckasi TOBEpXHOCTh.

Pacnio3naBats Tena BpaimeHus (IIHHAP, KOHYC, cdepa U map).

OOBACHATH CIIOCOOBI TIOTYUEHUS TEJ BPAIICHUSI.

KnaccudummpoBats B3auMHOE pacronoxeHne chepsl U MIOCKOCTH.

OmneprpoBaTh MOHATHIMHM: MAPOBOH CETMEHT, OCHOBaHHME CErMEHTA, BBICOTA
CEerMeHTa; IIApOBOM CJIOH, OCHOBAHHE IAPOBOTO CJIOS, BHICOTA MIAPOBOTO CIIOS;
IapOBOM CEKTOP.

Berumcnate  00BEMBI M IJIOHMIAAM  TIOBEPXHOCTEH TENm  BpaIleHUS,
T€OMETPUUYECKUX TEJI C IPUMEHEHUEM (HOpMYII.

OnepupoBaTh TOHITHSIMH: MHOTOIPDAaHHUK, BIHCAaHHBIK B cdepy u
OIMCAaHHBIA OKOJIO cdephl; cdepa, BIUCAHHAS B MHOTOTPAHHHK HWJIM TEJO
BpaIllCHUSI.

BBIYHCIATE COOTHOMIEHUSI MEXTy TUIOIMAIIMU TTOBEPXHOCTEH M 00BEMaMU
MOTO0HBIX TEI.

N300paxarh w3ydaeMble (DUTYpbl OT PYKH H C NPUMEHEHHEM IPOCTHIX
4epTEKHBIX HHCTPYMEHTOB.



BbInonHATE (BBIHOCHBIE) INIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX OOBEMHBIX
¢buryp: BuI cBepXy, COOKY, CHU3Y; CTPOUTH CEUCHHS TEJ BPAICHHUS.

W3Bnekatb, HWHTEPNPETUPOBATH W MpeoOpa3oBbIBaTh HH(OpPMALHMIO O
IPOCTPAHCTBEHHBIX I€OMETPUUECKUX (PUTypax, NPEJCTABICHHYIO Ha YEpTEXKaX U
PUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B IPOCTPAHCTBE.

BpimonHATE IEWCTBUSA CIOKEHUS BEKTOPOB, BBIUYMTAHHUS BEKTOPOB M
YMHOXEHHS BEKTOpa Ha YUCIIO, OOBSICHITh, KAKUMHU CBOMCTBAMU OHU 00JIaIAI0T.

[IpumeHATh IpaBUIIO MapajuieaenuIea.

OnepupoBaTh NOHATHIMU: JE€KAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJI MEXAY
BEKTOPAMHU, CKASIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

HaxoauTe cyMMy BEKTOPOB M IIPOU3BEAEHUE BEKTOPA HA YHCIIO, YTOJI MEXIY
BEKTOpaMH, CKaJSIPHOE IPOM3BEIEHUE, paCKIabplBaTh BEKTOp II0 JBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3anaBaTh JIOCKOCTh YPAaBHEHUEM B E€KAPTOBOW CHCTEME KOOPIUHAT.

[TpumenaTs reomerpuyeckue (HaKTbl Uil PEUICHUS CTEPEOMETPUUYECKUX
3a/1a4, MpEeAnoaraloluX HECKOIbKO [IaroB PEIICHMs], €CIIU YCIOBHS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMe.

Pemare mpocreiimme reoMeTpuYecKue 3aJa4d Ha IPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METOAA.

Pemate 3amaum Ha JOKAa3aTelbCTBO MAaTEMAaTUYECKUX OTHOLICHMM U
HaX0JIEHUE F€OMETPUUECKHUX BEJIMYMH 110 00pa3laM WM alrOpuTMam, IpUMEHss
W3BECTHBIC METO/bI IPH PEILICHUH CTAHAAPTHBIX MAaTEMAaTUYECKHUX 3a7a4.

[IppuMeHATs NpOCTEHINME MNPOrPAMMHBIE  CpPEICTBA M JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUYECKHX 3a1a4.

[IpuBoAUTH IHpUMEPB MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOLE U
YKW3HU, PACTIO3HABATh IIPOSIBJIEHUE 3aKOHOB I'€OMETPUHN B HCKYCCTBE.

[IpyMeHATh TMOMY4YECHHBIE 3HAHWUS HaA IPAKTUKE: AHAIU3UPOBATH PEAJIbHBIC
CUTyallUH W IPUMEHATh HW3YYEHHBIC IIOHATHS B MPOLECCE IOUCKA PEIICHUS
MaTeMaTHYecKu C(OPMYJIUPOBAHHOM MPOOJIEMbI, MOJAEIUPOBATh pPEaJbHBIC
CUTyallUM Ha S3bIKE TIE€OMETPHM, MCCIEI0BAaTh IOCTPOCHHBIE MOJEIN C
UCIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TeopeM, anmapaTa anreOpbl; pemaTh
IIPAKTUYECKUE 3aa4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUYECKNUX BEJINYMH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
KoumnuecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
KonTtpoibn IIpakTHyeck
n/n NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
ble padoThl ue padoTbl
pecypcsl
bu6mmoreka [IOK
1 Brezettite B crepeomerpitio 10 https://m.edsoo.ru/1¢209e37
) IIpsiMBIE U TUNIOCKOCTU B IPOCTPAHCTBE. 12 | bubnuoreka [IOK
[TapayieabHOCTB MPSAMBIX U IUIOCKOCTEH https://m.edsoo.ru/1¢209e37
3 [lepneHIMKYISIPHOCTH MPSAMBIX U 12 bubnuoteka [JOK
MJIOCKOCTEN https://m.edsoo.ru/1¢209e37
bu6mmoreka [IOK
1 1
4 Yrisl MeXAy NPSAMBIMU U IIJIOCKOCTSIMU 0 https://m.edsoo.ru/1¢209e37
bu6mmoreka [IOK
M 11 1
. HOTOTpatHii https://m.edsoo.ru/1¢209e37
N bubmuoreka [{OK
6 OOBEMEI MHOTOTPAHHKOB ? ! https://m.edsoo.ru/1¢209e37
7 [ToBTOpEHME: ceueHus, paCCTOSHUS U YTJIbI 4 1 bubmorexa [TOK
P ' P 4 https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KUIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHnmue pa3aeioB H TeM nudpoBbIe
Ne ni/m P Kourpoasnsl | IIpakTuyecku (p )
NPorpamMmblI Bcero o0pa3oBaTe/ibHbIE
e padoThbl e padoThl
pecypcsl
bu6mmoreka [IOK
1 T 12
©J1a BpalCHHA https://m.edsoo.ru/1¢209¢37
N bubnuotexa [JOK
2 ObmEmbt Ten > ! https://m.edsoo.ru/1¢209e37
3 BexTops! 1 KOOPAWHATEI B IIPOCTPAHCTBE 10 1 bubmmorexa LOK
p P poctp https://m.edsoo.ru/1¢209e37
4 [ToBTOpenue, 06061IeHNE, 7 | bubnuoreka [JOK
cucTeMaTH3alus 3HaHUI https://m.edsoo.ru/1¢209e37
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0







HHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KonuuyectBo yacos 1 DJIEeKTPOHHbBIE
aTa
Ne Konrpoan | Ilpakruuec uugposkie
Tema ypoka U3y4YeH
n/n Bcero HbIE Kue 06pa30BaTeJ1bHI)Ie
ust
padoThI padoThI pecypchbl
OcHOBHBIE IOHATHS CTEPEOMETPUN: TOUKA,
npsimMasi, IJI0CKOCTh, MpocTpaHcTBo. [IpaBuiia
bub6mmoreka [JOK
1 N300paKeHMsI HAa PUCYHKAX: U300pakeHUs 1
. https://m.edsoo.ru/aecc77cd
IUIOCKOCTEH, MapaieNbHbIX TPSIMBIX
(OTpe3KOB), cepeMHBI OTpe3Ka
) [TonsATHSA: IepeceKaronnecs MI0CKOCTH, 1 bubnuoreka [IOK
repecexaroumecsd npsMast U iI0CKOCThb https://m.edsoo.ru/2d8a9¢99
3 [TonsATHSA: IepeceKaronmrecs MI0CKOCTH, 1 bubnuoreka [IOK
[IepeceKaroIuecs npsmas 1 mIoCKoCTh https://m.edsoo.ru/db685¢73
3HAKOMCTBO C MHOTOI'PaHHUKAMH,
4 n300pa’keHre MHOTOIPaHHUKOB Ha 1 Bubnuorexa LIOK
https://m.edsoo.ru/a63959ed
PUCYHKAaX, Ha TPOEKIIMOHHBIX YEPTEKAX
HavanbHble cBeieHus 0 Kyoe U mupamu/ie,
5 ux pa3BEépTKU U Mozenu. CedeHus 1 Bubnmorexa [IOK
' https://m.eds00.ru/b30dff38
MHOTOTPaHHUKOB
HavanbHble cBesieHus 0 Kyoe U nupamu/ie,
6 ux pa3BEépTKU U Mozenu. CedeHus 1 bubmmorexa LHOK
) https://m.edsoo.ru/3d8ffd32
MHOTOTPaHHUKOB
[TonsiTHE 006 aKCHOMaTUYECKOM ITOCTPOEHUU
bu6mmoreka [IOK
7 CTEPEOMETPUU: aKCHOMBI CTEPEOMETPHUU U 1
https://m.edsoo.ru/Occ5céfe
CJIEJICTBUS U3 HUX




[ToHsiTHE 00 aKCHOMATHYECKOM MMOCTPOCHUHN

8 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUHU U bubmorexa [JOK
P pHit: P P https://m.edso0.ru/239c8cb4
CJIEICTBHS U3 HUX
[TonsiTrie 06 akcHOMATHYECKOM TTOCTPOCHUHU
9 CTEPEOMETPUHU: AKCUOMBI CTEPEOMETPUHU U Bubnmorexa [IOK
P puH: P P https://m.eds00.ru/65c¢6b106
CJEICTBUS U3 HUX
[TonsiTrie 06 akcHOMaTHYECKOM TTOCTPOCHUHU
10 CTEPEOMETPUHU: aKCUOMBI CTEPEOMETPUHU U Bubnmorexa [IOK
P puH: P P https://m.eds00.ru/258fc245
CJIE/ICTBUS U3 HUX
B3anMHOE pacniosiokeHue NpsIMbIX B
11 IIPOCTPAHCTBE: MEPECEKAIOIIHNECS Bubnuorexa LIOK
pocTp - 1ep o ’ https://m.edsoo.ru/1a2520f6
napajuieIbHble U CKPEIINBAIOUIUECS MTPSMBbIE
[TapanienbHOCTH IPSIMBIX U TJIOCKOCTEH B
12 IIPOCTPAHCTBE: MMAPAJUICIIBHBIE TIPSIMBIC B bubnuoreka [IOK
MPOCTPAHCTBE; MAPAIIETBHOCTD TPEX https://m.edsoo.ru/93ad36b3
MPSIMBIX
[TapanienbHOCTh IPSIMBIX U TJIOCKOCTEH B
13 npoctpanctse: [lapamienbHOCTh TPSMON 1 bubmorexa [TOK
poctp - p https://m.edsoo.ru/ee1d19b9
MIJIOCKOCTH
14 VYrael ¢ cOHanpaBIE€HHBIMA CTOPOHAMH bubmorexa [OK
P P https://m.edsoo.ru/9f4071b9
15 Yron mexay npsiMbIMU B IIPOCTPAHCTBE bubmmorexa [OK
Ay P pocTp https://m.edsoo.ru/fe733862
16 Yron mexay npsiMbIMU B IIPOCTPAHCTBE bubmorexa HOK
Ay P pocTh https://m.edso0.ru/2935a9a0
17 [TapauieabHOCTB INIOCKOCTEN: bubnuoreka [IOK
MapajuieNIbHbIE INIOCKOCTU https://m.edsoo.ru/2e18{255
18 CaolicTBa napasuieabHbIX MIIOCKOCTEN bubmuoreka [IOK




https://m.edsoo.ru/e504d656

19 [Tpocreiimume npocTpaHCTBEHHBIE (PUTYPHI HA bubnuoreka [IOK
TUIOCKOCTH: TETPadIp, KyO, Mmapaenenumnes] https://m.edsoo.ru/4a28dc02
bub6mmoreka [IOK
20 IT i
OCTPOCHHE CEeiHH https://m.edsoo.ru/1d434d0f
bubmmoreka [IOK
21 IT i
OCTPOCHHE CEeiHH https://m.edsoo.ru/ec26feSd
KontponbHas padota o teme "[Ipsimbie u
22 TJIOCKOCTH B IIPOCTPAHCTBE bubmiorexa [TOK
pocTp ' . https://m.edsoo.ru/9a0a9e56
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN"
7 IlepneHAUKYJIAPHOCTD MPSAMOM U TUIOCKOCTH: bubnuoreka [IOK
MEPIEHINKYIAPHBIE IIPSAMBIE B IIPOCTPAHCTBE https://m.edsoo.ru/b19f6a5d
24 [IpsiMbIe napaienbHble U bubnuoreka [IOK
MEPHEHIUKYIAPHBIE K INIOCKOCTU https://m.edsoo.ru/0acl1c95
)5 [Ipsimble napasienbHble U bubnuoreka [IOK
HNEPIEHINKYIAPHBIE K INIOCKOCTU https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHIMKyISIpHOCTH MPSMON U bubnuoreka [IOK
IIOCKOCTHA https://m.edsoo.ru/f85bfc46
7 [Ipu3Hak NepHeHAUKYIAPHOCTH IPIMOU U bubnuoreka [IOK
IJIOCKOCTH https://m.edsoo0.ru/79165d15
)3 TeopeMa 0 IpsAMO¥ NTEPIIEHAUKYIAPHOU bubnuoreka [IOK
IIJIOCKOCTH https://m.edso0.ru/635¢5087
79 Teopema o npsMoi epreHANKYIIPHON bubnuoreka [IOK
IIOCKOCTHA https://m.edsoo.ru/bd37458
30 Teopema o npsMoi epreHANKYIIPHON bubnuoreka [IOK
IIOCKOCTHA https://m.edsoo.ru/7d18834b
bu6mmoreka [IOK
31 [IepnieHAUKyIsp ¥ HAKIOHHBIE: PACCTOSHUE

https://m.edsoo.ru/33c477d3




OT TOYKHU JO INIOCKOCTHU, paACCTOSAHHUEC OT
HpHMOﬁ A0 IIIIOCKOCTH

[lepienauKymsIp ¥ HAKIOHHBIE: PACCTOSTHUE

32 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT brbmiorexa LIOK
. g b https://m.edsoo.ru/66fefadd
IPSIMOM 10 TUIOCKOCTH
[lepnenukynsip U HaKJIOHHBIE: PACCTOSTHUE
33 oT I;OIIKI/I oynnlc))CKocm aCCTosII)HHe oT bubmmorexa LIOK
. g P https://m.edsoo.ru/a5b7b8e3
IPSIMOM 10 TUNIOCKOCTH
[lepnennukynsip U HaKJIOHHBIE: PACCTOSTHUE
34 oT Ir)quH oynnlc))CKocm aCCTOSII)HI/IG oT bubmmorexa LIOK
. A P https://m.edsoo.ru/dbee22bc
IpSIMOM 10 TUIOCKOCTH
35 VYTr1bl B IPOCTPAHCTBE: YTOJ MEXAY MPSIMOMN bubnmnoreka [JOK
U IJIOCKOCTBIO https://m.edsoo0.ru/6b61b2b4
36 JIByrpaHHBIN yroJl, TMHEHHBIN Yroil bubnuoreka [IOK
JBYIPaHHOIO yrjia https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroJl, TMHEHHBIN Yroil bubnuoreka [IOK
JBYIpaHHOIO yrjia https://m.edsoo.ru/c7¢777ed
18 [lepneHIMKyISIPHOCTD MIIOCKOCTEMN: PU3HAK bubnuoreka [IOK
MEPIEHANKYISIPHOCTH JBYX MIIOCKOCTEN https://m.edsoo.ru/ec3e2da3
39 [lepneHIMKyISIpHOCTD MIIOCKOCTEMN: PU3HAK bubnuoreka [IOK
MEPIEHANKYISIPHOCTH JBYX MIIOCKOCTEN https://m.edsoo.ru/ed9e2a8e
40 IlepneHAUKYJIAPHOCTD MIIOCKOCTEM: IIPU3HAK bubnuoreka [IOK
MEPIECHIUKYISAPHOCTH JBYX IIJIOCKOCTEN https://m.edsoo.ru/ba75dc57
41 Teopema o TpEX nepneHauKyIsIpax bubmiorexa LIOK
p p PHICHAMRYIAP https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX MepneHauKyIsIpax bubmiorexa LIOK
P P p JHKYIAD https://m.edsoo.ru/52188a7d
43 Teopema o TpEX nepneHAUKyIApax bubnuotexa [JOK




https://m.edsoo0.ru/9246736

KonrtponbHas pabora no reMmam
"IleprieHAUKYIAPHOCTD MPSIMBIX U

bubmmoreka [IOK

4 w1ockocTe" 1 "YTIbl MeXAy IPSIMBIMU U https://m.edsoo.ru/5b971ef3
IUIOCKOCTSIMU"
[TonsiTHE MHOTOTPaHHUKA, OCHOBHBIE

45 3JIEMEHTHI MHOTOI'PaHHUKA, BBIITYKJIbIE U bubnuoreka [IOK
HEBBIITYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA https://m.edsoo.ru/2d24e873
MHOTOTpaHHHKA
[Tpusma: n-yrospHas npusma; rpaHy U

46 OCHOBAHUS NIPU3MBL; IIPsIMasi U HAaKJIOHHAsI bubnuoreka [IOK
IpU3MbI; OOKOBas U MOJIHAS TOBEPXHOCTh https://m.edsoo.ru/b4ad63ad
IPU3MBI

47 [Tapamenenunesn, NpsAMOYTOIbHBII bubnuoreka [IOK
rapasulesIenuIle]l U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Tupamua: n-yroyipHas nupaMmuia, FpaHy u

48 OCHOBaHME MHPaMHM/JIbl; OOKOBas M MOJTHAs bubnuoreka [IOK
[IOBEPXHOCTh NMUPAMUBI; IIPAaBUIIbHAS U https://m.edsoo.ru/fblcd0as
yceu€HHas NupaMua
[TpaBrIIbHBIE MHOTOIPaHHUKH: ITOHSATHE
IIPABWJIBHOTO MHOTOI'PaHHUKA; TPaBUJIbHAS

49 HgI/BMa u HpaBI/IHBHa: HI/IpaMI/I,[[aI? Bubamorexa [IOK

https://m.edsoo.ru/074c8865

IIPaBWJIbHAS TPEYTOJIbHAS THpaMUIA U
NPaBUJIBHBIN TETpa’ip; KyO
[TpencraBieHue 0 MPaBUIbHBIX

50 MII{)ororpaHHI/IKaX: oiTaanp, JNOJEKa’Ap U Bubnuorexa LIOK

https://m.edsoo.ru/a0fddSbf

MKOCadIp.

51 CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS bubnuoreka [IOK




OTHOCHUTCIIBHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
OIEMEHTHI CUMMCTpPHUH B ITUpaMUAX,
napaejicnmIie 1ax, rmpaBUJIbHbBIX
MHOTI'OIpaHHUKax

https://m.edsoo.ru/b9e777d9

Brruncienue 31€MEHTOB MHOT'OT'PpaHHUKOB!

bu6mmoreka [IOK

52
pEOpa, TuaroHaiu, yribl https://m.edsoo.ru/6cdbecef
[Tnomaabs 60KOBOM MOBEPXHOCTH U MOJIHOM
53 MIOBEPXHOCTHU IIPSAMOM IPU3MBI, IIJIOIIAIb bubnuoreka [IOK
OCHOBaHUH, TeopeMa 0 OOKOBOIA https://m.edsoo.ru/37d84157
MIOBEPXHOCTHU NPSIMOM IPU3MBI
[Tnomans 60K0BOM MOBEPXHOCTU U
54 IIOBEPXHOCTHU ITPaBUIILHON MUPAMUIBI, bubmuoreka [IOK
TeopeMa o IO OOKOBOM MOBEPXHOCTH https://m.edso0.ru/5603e30b
YCEUEHHOU MUPaAMUIbI
55 KonrtponbHas pabora no reme bubnuoreka [IOK
"MHororpaHHuku" https://m.edsoo.ru/a95£5c04
N bubnuotexa [JOK
56 II 6 00
OHIITHE 0D ODBHEME https://m.edsoo.ru/7ad0020b
. bubnuoteka [JOK
5 .
/ OObEm mupani bt https://m.edsoo0.ru/235171b3
N bubmuorexa [JOK
58
ObmEn mpani e https://m.edsoo.ru/f47dfefd
N bubmuorexa [JOK
> OObEM mHpani bl https://m.edso00.ru/79¢10312
. bubnuotexa [JOK
60 006
PEM THPaMIAR https://m.edsoo.ru/2faadc3f
b K
61 O06BEM npu3Mbl nomorexa [0

https://m.edso0.ru/79853608




bubmmoreka [IOK

62 O065Be 3 1
DEM TIPHSMBL https://m.edsoo.ru/1e053890
" bubnuotexa [JOK
63 O06bé 3 1
DEM TPHSMET https://m.edsoo.ru/482d3f51
64 KonTponbHas padora no teme "O0bEMBI | bubnuoreka [IOK
MHOTOTPaHHUKOB" https://m.edsoo.ru/28a6573¢c
[ToBTOpenue, 0600IIEHNE CUCTEMATH3AITUS
65 3HaHu#. [locTtpoenue ceueHuit B 1 bubmorexa [TOK
) P https://m.edso0.ru/098bedad
MHOTOT'PaHHUKE
[ToBTOpeHue, 06001IeHNE CCTeMaTHU3alNs
3HaHUH. BeIUKCIIEHHE PACCTOSTHUI: MEXAY
66 BYMsI TOUKaMH, OT TOYKH 10 IPSMOU, OT 1 bubmorexa [TOK
i ’ Ao TP ’ https://m.edsoo.ru/f7792ba9
TOYKH JI0 TIJIOCKOCTH, MEXKITY
CKPEITUBAIOIINMUCS TTPSIMBIMHU
bu6mmoreka [IOK
67 Hroroas koHTpobHas paboTa 1
Bl KOHTpOIbHA pabot https://m.edsoo.1ru/b9146bc0
[ToBTOpenue, 0600IIEHNE CUCTEMATH3AITUS
3HaHUU. BeIUKCIIEHNE YTII0B: MEXAY
68 CKPEIIMBAIOITUMHUCS TIPSIMBIMH, MEK 1 bubmmorexa LOK
P Hlv H P ’ Y https://m.edsoo.ru/56765e8b
NPsIMOM U INIOCKOCTBIO, IBYTPAHHBIX YIJIOB,
YTJI0B MEXAY MIOCKOCTSIMU
OBUIEE KOJIMYECTBO YACOB I10 63

[NPOTPAMME




11 KUIACC

KosauuyectBo yacos DJIEeKTPOHHbBIE
Jlara
Kourpoas ungposbie
Ne n/m Tema ypoka IlpakTHyec U3y4eH
Bcero HbIe o0pa3oBaTejibHbIE
KHe padoTpl | HA
padoTbI pecypchl

1 Cdepa u map: neHTp, paauyc, 1uaMerp; 1 bubnuoreka [IOK
IJIOIA/Ib TOBEPXHOCTHU ChephI https://m.edsoo.ru/0341bc2b
B3anmMHoe pacnonoxenue cepsl u

but6mmoreka [IOK
2 MJIOCKOCTH; KacaTeabHas MIOCKOCTh K 1
https://m.edsoo.ru/bed12a43
cdepe; momaas chepsl

3 N3o0paxkenue cdepsl, mapa Ha MIOCKOCTH. | bubnmnoreka [JOK
Ceuenus mapa https://m.edsoo.ru/be15f7f2
[HunuHapuyeckas MoBEPXHOCTb,

4 oOpa3zyromiye NUIHHIPHIECKOM | bubnmoreka [JOK
MOBEPXHOCTH, OCh LIMJIMHAPUYECKON https://m.edsoo.ru/6054b8c1
MTOBEPXHOCTU
Hununap: ocHoBaHMS U OOKOBast

5 MTOBEPXHOCTh, 00pa3yrolas 1 och; 1 bubmmorexa HOK

p ’ Iz yro . ’ https://m.edsoo.ru/188f6216
ionaib OOKOBOM U MOJTHON MOBEPXHOCTH
N300paskeHre HWINHAPA Ha TUIOCKOCTH.

6 Pa3Béprka nununaapa. CeueHus QWINHAPA | bubnuoreka [IOK
(TTOCKOCTHI0, MapaljIeIbHON WU https://m.edsoo.ru/016e25eb
MEPIEeHIUKYJISIPHON OCH LIMJIUH/IPA)

KoHnnueckas moBepxHOCTb, 00pa3yromye
7 KOHUYECKOU HOBerHOCTI/I ocE I/I}l;e [IAHA 1 bubmorexa [TOK
. p ’ p https://m.edsoo.ru/c94ba09b
KOHUYECKOW MOBEPXHOCTU
8 Konyc: ocHOBaHME U BEpILNHA, 1 bubnuoreka [IOK




o0pa3ymolas 1 0ch; IIOMaAs OOKOBOM U
MOJTHOW MTOBEPXHOCTH

https://m.edso0.ru/897dd3b2

VY ceu€HHbII KOHYC: 00pa3yromue u

9 BBICOTA; OCHOBaHUs U OOKOBast Bubnmorexa [IOK
’ https://m.edsoo.ru/1468bab3
MMOBEPXHOCTH
N3o0paxkeHune KoHyca Ha MIIOCKOCTH.
Pa3BépTka konyca. Ceuenus KoHyca
10 (TIIIOCKOCTHIO, TTapaJlIeIbHON OCHOBAaHUIO bubmmorexa HOK
> 1P . ’ https://m.edsoo.ru/0bde1be8
U TJIOCKOCTBIO, IPOXOASILIEN Yepe3
BEPLINHY)

1 Kom0OuHanus ten Bpaiienus u bubnuoreka [IOK
MHOT'OI'PAaHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpanHuK, OMMCaHHBIA OKOJIO

12 cdepsl; cepa, BIMCcaHHAs B bubamorexa LOK

pbls pa; https://m.edso0.ru/0b136158
MHOTOTPaHHUK WJIU B TEJIO BPALICHUS

13 [TonsiTue 06 06BEMe. OCHOBHBIC CBOMCTBA bubmuorexa [JOK
00BEMOB TENT https://m.edsoo.ru/26a03fb7

bu6nmmoreka [IOK

14 O0ne a, KOHyca

PEM THITHIAPA, KOHY https://m.edsoo.ru/5513d87b
" bubnuotexa [JOK
15 O06béM mapa omaab che
e https://m.edsoo.ru/d189bde2
[TogoOHEbIe TeNa B MPOCTPAHCTRE.
16 CooTHOIIEHUS] MEXKY TUIOMIAISIMHI bubmorexa HOK
. J,t_[y ta https://m.edsoo.ru/810cfleb
MOBEPXHOCTEN, 00bEMaMH MMOJOOHBIX TEI

17 KonTponbnas padora no tTemam "Tena bubnuoreka [IOK
BpanieHus" u "O0bvemMbI Ten" https://m.edsoo.ru/4a33a8ab

bu6nmmoreka [IOK

18 BekTop Ha MII0CKOCTH U B TPOCTPAHCTBE

https://m.edsoo.ru/5caefclb




bubmmoreka [IOK

19 Clo)xeHre ¥ BEIYUTaHUE BEKTOPOB
p https://m.edsoo.ru/23f4f089
bu6mmoreka [IOK
20 YMHOKEHUE BEKTOPa Ha YUCIIO0
p https://m.edsoo.ru/dee379¢b
Pasnosxenne BekTopa 1o Tpém
21 HEKOMIIJIaHapHBIM BekTopam. [IpaBuio bubmorexa HOK
p pam. 11p https://m.edsoo.ru/a28fd74e
napajuiesenumnesaa
Pemenne 3aga4, CBSI3aHHBIX C
22 MPUMEHEHHUEM TIPaBUJI JICUCTBUH C bubmorexa HOK
P P A https://m.eds00.ru/5a827900
BEKTOpaMHU
7 KoopanHaTHO-BEKTOPHBIN METOL TPH bubnuoreka [IOK
peLIeHNH T€OMETPUIECKUX 3a1a4 https://m.edsoo.ru/d3alfe30
[IpsmoyronbpHas cucTeMa KOOpJIMHAT B
24 il pOCT }EIIHCTBG Koopaunatsl BpeKTO a bubmorexa [OK
pocTp . ' P pa. https://m.edsoo.ru/48db7058
[Ipocreiimue 3agaun B KOOpAUHATAX
75 VYron mexay BekTopamu. CkansipHOe bubnuoteka [JOK
MPOU3BENECHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brruucnenue yriioB Mexy NpsiMbIMUA U bubnmnoreka [JOK
IJIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
7 Kontposnbnas pabota o teme "BekTopsr u bubnmnoreka [JOK
KOOpJUHATHI B IPOCTpaHcTBE" https://m.edsoo.ru/77¢22fc5
[ToBTOpeHue, 06001IeHNE 1
)3 cuctemaTusaius 3HaHuil. OCHOBHBIE bu6mmoreka [IOK
¢burypsl, GpakThl, TEOPEMBbI Kypca https://m.edsoo.ru/1780basd
TJIAHUMETPUHU
IToBTOpeHue, 0600IIIEHNE U
P . bubnuotexa [JOK
29 cuctemaTusanus 3HaHuil. OCHOBHBIE

¢burypsl, ¢pakThl, TEOpPEMBbI Kypca

https://m.edsoo.ru/078cd184




IIaHUMETPUHN

[ToBTOpenue, 0600IIEHNE U

30 CHCTEMAaTU3alMs 3HaHUH. 3a1a4un 1 bubmmorexa OK
. -8 https://m.edsoo.ru/7491efe0
TUTAHUMETPUHU U METOJIbI UX PEIICHUS
[ToBTOpenue, 0600IIEHNE U
31 CHCTEMAaTU3alMs 3HaHUI. 3a1a4un 1 bubmorexa [TOK
H e https://m.edsoo.ru/4dffda97
TUTAHAMETPUHU B METOJIBI X PEIICHUS
[ToBTOpenue, 0600IIEHNE U
0 cucrteMaTu3anus 3HaHui. OCHOBHBIC | bubmuorexa [JOK
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEPEOMETPUH
but6mmoreka [IOK
33 HroroBas KoHTpoOJIbHasA padoTa 1
p P https://m.edsoo.ru/ec24dfc2
34 [ToBTOpenue, 0600IIEHNE U | bu6mmoreka [IOK

cUCTEMAaTH3alUs 3HAHUU

https://m.edsoo.ru/f465d10e

OBIIEE KOJIMYECTBO YACOB 10
[NPOTPAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJIBHOU ITPOT'PAMMBbBI

10 KUIACC
Kon
nposepse .
IIpoBepsiemble npeMeTHBIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
Moro o0pa3oBaTe/IbHOI NPOrpaMMbl CpeIHero o01ero 06pa3oBaHus
pe3yJibTa
Ta
7 I'eomerpus
7.1 OrnepupoBaTh MOHATUSIMU: TOUKA, MPSAMAast, IJIOCKOCTh
75 [IpuMeHsITh aKCHOMBI CTEPEOMETPUM U CIEICTBUS U3 HUX IPU PEUICHUH
. r€OMETPUUYECKHX 3a/1a4
73 OnepupoBarh MOHATUSMHU: MAPALICTBHOCTh U NMEPHEHAUKYISIPHOCTh MPSIMBIX
' U IJI0CKOCTEN
74 KnaccupunupoBaTe B3aUMHOE PpACIIOIOKEHHE MPAMBIX M IJIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBarh NOHATHSAMU: ABYTPAHHBIN YroJl, TPaHH JIBYTPAHHOTO YTIJia, peopo
7.5 JIBYTPAaHHOI'O yrila, JMHEHHBIA YroJ JBYIpaHHOIO Yyrja, rpajycHas Mepa
JBYTPAHHOTO yTria
76 OnepupoBarh MOHATHSMHU: MHOTOIPAHHUK, BBINYKJIBIA W  HEBBITYKJIbII
' MHOTOTPaHHUK, 3JIEMEHTbHl MHOTOTPAHHHKA, TPaBUIIbHBI MHOTOTPAHHUK
77 PacrioznaBaTh OCHOBHBIE BHJBI MHOTOIPAaHHUKOB (MHpamMpaa, Mpu3Ma,
' MPSIMOYTOJIBHBIN Tapaieenuie, Ky0)
Knaccudummponats MHOTOTPaHHUKH, BBIOMpAst OCHOBaHUS JUTSt
7.8 KJaccupuKauuy (BBIMYKJIBIE U HEBBITYKJIble MHOTOTPAHHUKH, IPAaBUIIbHBIC
MHOT'OTPaHHUKHU, TIPSIMbIE U HAKJIOHHBIE TTPU3MBI, TapasuIeICIUIIe Ibl)
7.9 OnepupoBarh MOHATUSIMU: CEKYIIas MIIOCKOCTh, CEYEHNE MHOTOIPAHHUKOB
710 OOBACHATH NPHUHLMUIBI [OCTPOCHHS] CEYEHH MHOTOTPAaHHUKOB, HCIIOJIb3Ys

METOJ CIICI0B

7.11

CtpouTth ce4eHus: MHOTOTPAaHHUKOB METOJIOM CJI€/IOB, BHINOIHATE (BEBIHOCHBIE)

IUIOCKHE YEPTEKU U3 PUCYHKOB IPOCTHIX OOBEMHBIX (QUTYp: BUA CBEPXY,




cOOKy, CHH3Y

7.12

Pemrate 3aa4i Ha HAXOXKIACHHUC I'COMCTPHUYCCKUX BCIIMYUH I10 o6pa3uaM nim
aJIropuTMam, IMPUMCEHASA HU3BCCTHBIC AHAIMUTHYCCKHUE MCETOABI IIpHU PEIICHUU
CTaHAAPTHBIX MAaTCMATUUYCCKHUX 3a1da4 Ha BBIYHCIICHHC paCCTOHHI/If/'I MCKOY
ABYMs TOYKaMH, OT TOYKH OO0 HpHMOfI, OT TOYKH 1O IINIOCKOCTH, MCIKAY

CKpCHIMBAOIHUMUCA ITPAMBIMU

7.13

Pemrate 3aa4i Ha HAXOXKIACHHUC I'COMCTPHUYCCKUX BCIIMYUH I10 o6pa3uaM nim
alropuTMam, IMPUMCEHASA HU3BCCTHBIC AHAIMTHYCCKHUE MCETOMAbI IIpHU PEIICHUU
CTAaHAAPTHBIX MATCMATUYCCKHUX 3aJa4 Ha BbIYHUCICHHUC YIJIOB MCKIY
CKpCHIMBAKOINUMHUCA IIPAMBIMH, MCKIY HpHMOfI H IIIOCKOCTbKO, MCKIY

IJIOCKOCTAMU, ABYI'PAHHBIX YT'JIOB

7.14

Berancnsate 00bEMBI M IJIOMAAN MOBEPXHOCTEH MHOTOTPAHHHUKOB (IIpH3Ma,
nupaMusia) ¢ OpuUMEeHeHHeM (GOpMyJl, BBIYUCIATH COOTHOIIECHUS MEXIY

TUIOIIASIMH TTOBEPXHOCTEH, 00bEMaMU TOJOOHBIX MHOTOTPaHHUKOB

7.15

OnepupoBaTh MOHATUSAMHU: CHUMMETPUS B IPOCTPAHCTBE, LEHTP, OCh U

IIJIOCKOCTE CUMMETPUHU, HEHTP, OCh U ITJIOCKOCTh CUMMETPHHU (bHprBI

7.16

W3BnekaTh, mNpeoOpa3oBbIBaTh W HHTEPHPETHPOBATH HH(GOPMAIHIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpPaAX, MPEACTABICHHYIO Ha YepTexax

U PUCYHKax

7.17

[TpumeHsATH reoMeTpruyeckre GaKThl A PEHICHUS CTEPEOMETPUUYECKUX 3a/1ad,
IPEIIOJaralolluX HECKOJIbKO IIArOB PELICHUs, €CIM YCIOBHUS IPUMEHEHHUS

3aJaHbl B ABHOH (opme

7.18

IIpuMeHATH  mpocTEHIIME  IPOrpaMMHBIE  CPEACTBA U JJIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI ITPpHU PEHICHUH CTCPEOMECTPHUICCKUX 3a1a4

7.19

HpI/IBOI[I/ITB NpUMEPbl MATCMATHYCCKHX 3aKOHOMepHOCTeﬁ B IIpUpoac H

JKHU3HH, PACIIO3HABATH MPOABJICHUC 3aKOHOB I'COMCTPHUHN B UCKYCCTBC

7.20

[IpuMeHATH MOJyYEHHBIE 3HAHMS Ha IPAKTUKE: aHAIM3HUPOBATh DPEAJIbHbBIC
CUTyallUM U IPUMEHATb U3YYCHHBIC MOHATHS B IIPOLECCE IIOMCKA PELICHUS
MaTeMaTH4eCKu C(HOPMYITUPOBAHHON NPOOIEMbI, MOAETUPOBATH pealbHBIC
CUTyallUM Ha $A3bIKE I'E€OMETPUH, HCCIIEN0BATh IIOCTPOCHHBIE MOJEIU C
HCIIOJIb30BAHUEM T'€OMETPUUECKUX IOHSITUH M TEOpeM, ammapara aiareopsl,
pelarh MPaKTUYECKUE 3a/1aud, CBSI3aHHBIE C HAXOXXKIECHUEM I'€OMETPUYECKUX

BCINYNH




11 KITACC

Kox
nposepsie .
IIpoBepsiemble NMpeIMeTHbIE Pe3yJILTATHI OCBOCHHS OCHOBHOI
moro 00pa3oBaTeIbHOI MPOrpaMMBbI CpeHero o01ero 00pa3oBaHus
pe3yjabTart
a
6 I'eomerpus
OnepupoBaTh TOHATUSMHU: [HJIUHAPUYECKAs MOBEPXHOCTh, O0Opa3yromIue
6.1 MAJTUHAPUYECKOW TMOBEPXHOCTH, UMJIUHAP, KOHHYECKas IOBEPXHOCTb,
o0pa3yromye KOHMYECKOW TOBEPXHOCTH, KOHYC, ChepruuecKasi HOBEpXHOCTh
6.2 PacnioznaBats Tena BpameHus (IUIMHAP, KOHYC, cdepa U 1map)
6.3 OOBACHATH CIIOCOOBI MOTYYSHHSI TEJ BPALLICHHS
6.4 KrnaccudunupoBars B3anMHOE pacioyiokeHue chepbl U MIOCKOCTH
OnepupoBaTh MOHSATUSMU: IIAPOBON CETMEHT, OCHOBAaHHUE CETMEHTA, BHICOTA
6.5 CErMEHTa, WIAPOBOW CJIOM, OCHOBAaHHME IIAPOBOrO CJOS, BHICOTA IIAPOBOrO
CJI0s1, IIAPOBOM CEKTOP
6.6 Beruucnsate  00BEMBI M IUIONIAAM  TMOBEPXHOCTEH TEl  BpallcHUS,
' TEOMETPUYECKHX TeJl C PUMEHEHUEM POpMYIT
OnepupoBaTh MOHATHSAMH: MHOTOTPAaHHUK, BIOHUCAaHHBIA B cdepy
6.7 OTMHUCAHHBIN O0K0J0 cdephl, chepa, BIHUCaHHAST B MHOTOTPAHHUK HIIH TEJIO
BpalleHus
6.8 Bpruucaste COOTHOLIEHUS MEXKIY IUIOLIAASMU MOBEPXHOCTEH U 00BEMaMu
' IMOOOOHBIX TEI
6.9 N3o00pakarh u3ydaembie (GUTYPHI OT PYKH M C HPUMEHEHHEM IPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
6.10 BrInonHATh (BBIHOCHBIC) TUIOCKUE YEPTEKU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
' buryp: Bu11 cBepXy, COOKY, CHU3Y; CTPOUTh CEUCHUS TEJI BpAIICHHUS
W3Bnekarb, WHTEPIPETUPOBATL U NPEOOPa3oBbIBATH HHGOPMAIHMIO O
6.11 IPOCTPAHCTBEHHBIX ~I'€OMETPUYECKUX (QUrypax, TpEACTaBICHHYIO Ha
yepTexax U pUCYHKaX
[Ipumensatp reoMerpudeckue GakThl I PEUICHUS CTEPEOMETPUUYCCKUX
6.12 3a7a4, MPEINONIaralonMX HECKOJIbKO IaroB PEIICHUS, €CIAM YCIOBHS
MIPUMEHEHUS 3a/1aHbI B ABHOU popme
6.13 OnepupoBaTh OHATUEM: BEKTOP B IPOCTPAHCTBE




6.14

BrinmonaHsaTh HGfICTBPISI CJIOKCHHUA BCKTOPOB, BbIYUTAHUSA BCKTOPOB U
YMHOXXCHHUS BCKTOpa Ha 4YHCIIO, O6’B$ICH5[TB, KaKHMH CBOMCTBAMH OHH

o0JazaroT

6.15

HpI/IMeHHTB IIpaBUJIO IIapaJuICICIIUIICaAa IIpru CII0OKEHHUHU BEKTOPOB

6.16

OHCpI/IpOBaTB IOHATUAMU: JEKAPTOBBI KOOPAHWHATEI B IIPOCTPAHCTBE, BEKTOP,
MOAYJb BCKTOpa, PaBCHCTBO BCKTOPOB, KOOPAMHATHI BCKTOPA, YroJl MCKIAY
BCKTOpaMH, CKaJAPHOC HNPOU3SBCACHHUEC BCKTOPOB, KOJUIMHCAPHLIC U

KOMIIJIAHAPHBIE BEKTOPBI

6.17

Haxoauts cymmy BEKTOPOB U MPOU3BEACHUE BEKTOPA HA YHUCIIO, YTOJI MEKITY
BEKTOpPaMHM, CKaJIIpHOE IPOU3BEACHUE, DPACKIAIbIBATh BEKTOP IO JABYM

HEKOJUIMHEAPHBIM BEKTOpaM

6.18

3a,I[aBaTB IIJIOCKOCTh YPAaBHCHHEM B HeKapTOBOﬁ CUCTEME KOOpAMUHAT

6.19

Pemate HpOCTef/'ILHI/Ie TCOMCTPHUUYCCKUC 3ala4M Ha HNPUMCHCHHUEC BCKTOPHO-

KOOPAWHATHOI'O MECTO1a

6.20

Pemnrats 3aJa4ud  Ha JO0Ka3aTCiIbCTBO MAaTCMaTHYCCKHX OTHONIICHUH U
HaxXOXXACHUC TCOMCTPUYCCKHUX BCIWYUH II0 06pa3uaM WK aJIropuTtMam,
MMPUMCHAA U3BCCTHBIC MCTOABI TP PCIICHUN CTAHAAPTHBIX MAaTCMAaTUUYCCKHUX

3aaa4d

6.21

[IpuMeHATs, mpocCTEHIIME IPOrpaMMHBIE  CPEICTBA U DIEKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMEI ITPU PCHICHUN CTCPCOMECTPUICCKHUX 3a/1a4

6.22

[IpuBoguTE mpHUMEpPbl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOAE U

KHU3HH, pacCliO3HABATh IIPOABIICHHUE 3aKOHOB I'€COMETPUHU B HCKYCCTBE

6.23

[IpuMeHATH MOJydEeHHBIE 3HAHMSA HA IIPAKTHUKE: aHAIU3UPOBATh PEAJIbHbBIC
CUTyallUU U IPUMEHATH U3YYECHHBIE NOHATHS B MPOLIECCE MOUCKA PELICHUS
MaTeMaTH4eCKu CPOPMYIUPOBAHHOW HPOOIEMbI, MOJEINPOBATH peallbHbIC
CUTyallUM Ha A3bIKE T'€OMETPHUM, HCCIENOBAaTh IIOCTPOCHHBIE MOJEIHU C
MCIIOJIb30BAaHUEM T'€OMETPUUECKUX INOHATUH M TEOpeM, ammapara aiareopsl,
pelarh NMPaKTUYECKUE 3a1a4, CBSI3aHHBIE C HAXOKIAECHUEM I'€OMETPUUYECKUX

BCJIMYHUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

['eomeTpus

7.1

OcHoOBHbIE TOHATHS crepeoMmeTpud. Touka, mpsiMas, IUIOCKOCTb, IHPOCTPAHCTBO.
[Tonatne 00  aKCHOMAaTHMYECKOM  IOCTPOSHUHM  CTEPEOMETPHM:  aKCHOMBI

CTEPECOMETPHHU U CICACTBUA U3 HUX

7.2

B3aumHOe  pacnonokeHwe — HOpsAMBIX B IIPOCTPAHCTBE:  IEpECEKaroLIuecs,
MapajulebHbIE M CKpeluBaromuecss npsMmele. llapauielbHOCTP NOPSMBIX U
IJIOCKOCTENl B  NIPOCTPAHCTBE: IApajuIeJbHbIE TpsIMblE B  MIPOCTPAHCTBE,
MAPAJUIENBHOCTh TPEX MNPSAMBIX, MAPAJUIEIBHOCTh MNPSIMOM M IUIOCKOCTU. YTIIBI C
COHANPABJICHHBIMA CTOPOHAMH, YroJll MEXAY HpsAMbBIMH B MPOCTPAHCTBE.
[TapamienpHOCTh MJIOCKOCTEH: MapasuleNbHbIE INIOCKOCTH, CBOMCTBA MapaJlIeIbHBIX
wiockocteil. [Ipocreiiiyie mpocTpaHCTBEHHbIE (UIYphl Ha IJIOCKOCTH: TETpa’Jp,

KyO, apaJijiesienuIea, IOCTPOCHUE CeUeHUI

7.3

[lepneHIUKyJISIpHOCTh TOPSIMOM M IUIOCKOCTU: TEPHEHAMKYJISPHBIE IpsIMbIE B
MIPOCTPAHCTBE, MPsIMbIE MapaljieNibHbIe U MEePHEHAUKYIISPHbIE K IJIOCKOCTH, IPU3HAK
MEPIEeHIUKYJISIPHOCTH MPSMOM U IIIOCKOCTH, TeOpeMa O MPSAMO MepHeHAUKYIISIPHON
IUIOCKOCTH. YTJIbl B MPOCTPAHCTBE: YIrOJd MEXIy MpSAMONH U IUIOCKOCTBIO,
JBYIpaHHbIA yroJi, JIUHEHHBIA yroia JByrpaHHoro yria. Ilepnengukymnsap u
HAKJIOHHBIE. PACCTOSIHUE OT TOYKM JIO0 IUIOCKOCTH, PAacCTOSHUE OT MpsAMOM [0
IUIOCKOCTH, MPOEKUHUs (UTYphl HA TUIOCKOCTh. llepmeHauKyIsIpHOCTh IIOCKOCTEH:
IIPpU3HAK  NEPHEHAMKYJIAPHOCTH  JABYX  Iulockocre.  Teopema o Tpéx

MePIEeHIUKYIIIpax

7.4

IlonsiTiE MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTBl MHOTOIDAaHHMKA, BBIIYKJbIE U
HEBBIMYKJIbIE MHOI'OTPAaHHUKH, pa3BEPTKa MHoOrorpaHHuka. I[lpusma: n-yronabHas
IpU3Ma, 'paHU M OCHOBAHMS NPU3MBI, MpsiMas U HAKJIOHHas MPU3MBbl, OOKOBas U
IIOJIHAsI IIOBEPXHOCTH Ipu3Msbl. [lapasuienenunen, npsMOyTrOIbHBIN ITapauIeICIINIIe T
u ero cpoiicrsa. IlupamMupa: n-yroiapHas nupamuaa, rpaHd ¥ OCHOBAHUE IMUPAMUJBI,
OOKOBasi M TOJIHASI MOBEPXHOCTh MUPAMUIBI, IPABUIbHAS U yCEUEHHAs MUpaMUJIA.

OIEeMEHTBI Npu3Mbl MW IIUPAMUJIBI. HpaBI/IHBHBIe MHOI'OI'PaHHHUKHU: IIOHATHUC




IIPaBWJIBHOTO MHOTOTpaHHMKA, IpaBWJIbHAs IpU3Ma M MpaBUiIbHAs NUPAMUIA,
MpaBWJIbHASA TPEYToJIbHASI MUPAMUJIa U IPABHIIBbHBIN TeTpasap, ky6. [Ipeacrapnenue
O IpaBWJIbHBIX MHOTOIPAaHHHMKAX: OKTa’Ap, A0AEKa’p U ukocayapyrue CedeHus

MPU3MBbI U ITHPaMU/JIbI

7.5

CI/IMMeTpI/IH B IIPOCTPAHCTBEC: CUMMETPHS OTHOCUTCIIBHO TOYKH, HpHMOfI, IIJIOCKOCTH.
DJIEMEHTBI CUMMCTPUU B nmupaMujaax, napajjiejacnuicaax, IMpaBUJIbHBIX

MHOI'OI'paHHUKaXx

7.6

Bbluncienue 31€MEHTOB MHOTOTPAHHUKOB: péOpa, auaroHanu, yriusl. [lmomans
OOKOBOW TOBEPXHOCTH M TIOJHOM TOBEPXHOCTH NPSAMOM NPU3MBL, IO
OCHOBAHHUH, TeopemMa 0 OOKOBOW MOBEPXHOCTH MPsAMOH npu3Mbl. [lnomans 00xoBoi
IIOBEPXHOCTH M IOBEPXHOCTH IIPABWJIBHOW NHUPAMMIBI, TEOpEeMa O ILIOLIAIU

yceu€HnHoil nupamuabl. [Tonstue 06 06béme. OObEM MUPaMUIbL, TPU3MBI

7.7

HOI[O6HBI€ TEJIa B IPOCTPAaHCTBE. CooTHOMIIECHUS MCXKAY IIomaasaMu HOBerHOCTeﬁ,

00bEMaMU TTIOJO0OHBIX TEI

11 KIIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

6

I'eomerpus

6.1

[unuHapuyeckas MOBEPXHOCTb, 00pa3yrolie HUINHAPUIECKONW TOBEPXHOCTH, OCh
LWINHAPUYECKON MoBepXHOCTU. LIMIMHIp: OCHOBaHMS M OOKOBas MOBEPXHOCTb,

o0pa3yro1as U 0Ch, TUIOIIAIb OOKOBOH U IMOJTHON TTOBEPXHOCTH

6.2

Konnueckas moBepxHOCTh, 00pa3yrolme KOHUYECKONH MOBEPXHOCTH, OCh U BEpIIINHA
KoHuYeckoil moBepxHocTu. KoHyc: ocHOBaHHMe W BepiuHa, 0Opasyrouiass U OcCh,
wionaab OOKOBOM M TOJHOW MOBEPXHOCTH. YCEUEHHBIN KOHYyC: oOpasyromniue u

BbICOTA, OCHOBAaHUA U OokoBas IMOBCPXHOCTDH

6.3

Cdepa u map: ueHtp, paauyc, Juamerp, IIomaab noBepxHoctu cepol. Bzanmuoe

PAaCIIOJIOKCHHUC C(l)epH n IINIOCKOCTH, KacaTClibHas IIJIOCKOCTb K cq)epe, miomanb

cepsl

6.4

N3o0paxkeHue Ten BpalieHus Ha TUIOCKOCTH. Pa3BEpTka muIuHApa 1 KOHyca

6.5

KomOuHammu Tten BpalieHuss U MHOTOTPAaHHUKOB. MHOTOTpPaHHUK, OIMCAHHBIN

okoJio chepsl, chepa, BliMcaHHAs B MHOTOTPAHHUK, WM TEJIO BpallleHus

6.6

[Tonsitne 060 00BEMe. OcHOBHBIE cBOMCTBa 00BEMOB Ten. Teopema 00 00BEME
pSIMOYTOJIBHOTO Mapayvieenunena u cieactBuss u3 He€. OOBEM IUIHHIPA,

konyca. O0béM mapa u miomanb chepol




[TogoOubie Tenma B mpocrpaHcTBe. COOTHOLIEHHUS  MEXKAY  IUIOIIASIMU

6.7 MMOBEPXHOCTEH, 00bEMaMHK MMOIOOHBIX TEIl
6.8 Ceuenust nuinuHapa (MapajvieIbHO M TMEPIEHIUKYISPHO OCH), CEUCHHUS KOHYycCa
' (mapannenbHOE OCHOBAHUIO U MPOXOSIEe Yepe3 BEPIINHY ), CeUeHHUs 1apa
Bekrop Ha miockoctu u B mpocTpaHcTBe. CIOXKEHHWE W BBIYMTAHUE BEKTOPOB.
6.9 YMHOXEHHE BEKTOpa Ha 4ucio. Pa3noxeHue BeKkTopa Mo TpEM HEKOMILJIAaHAPHBIM
' BekTopaM. [lpaBuno mapamnenenunena. Pemenune 3amad, CBA3AaHHBIX €
IIPUMEHEHUEM IIPaBUJI ICUCTBUM C BEKTOPaMU
[IpssMmoyronbpHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTel BekTOpa.
6.10 [Ipocreitimne 3agaun B KOOpAWMHATaX. YTON Mexay BekTopamu. CkansipHoe

IIPOU3BEJICHUE BEKTOPOB. BbIuncieHuEe yriioB Mexay NPsSMbIMU U IUIOCKOCTSMM.

KOOp,I[I/IHaTHO-BeKTopHHﬁ MCTO IIPpU PECIICHHUU I'€COMETPHUICCKUX 3aaa4d




ITPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHMUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJIBHOM
IMPOTPAMMBI CPEJHETI'O OBIIIET'O OBPA3OBAHUA

Kon
nposepsie
MOro
TpeOoBaH
ust

IIpoBepsiemble TPeGOBaHUS K PeAMETHBIM pPe3yJbTaTaM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 001ero 00pazoBaHus

Brnanenne meronamu 10Ka3aTenbCTB, alTOPUTMaMH PEIICHUS 337ad; YMEHUE
dbopMynHpoBaTE M ONEPHPOBATH TOHATHAMHU: OIpEICIICHHE, aKCHOMa,
TeopeMma, CIEICTBHE, CBOWCTBO, NMPU3HAK, J0KA3aTEIbCTBO, PABHOCUIIBHBIC
(GOopMyIMpPOBKHM; NPUMEHITh HX; yMeHHE (OpPMYIHpPOBaTH o0OpaTHOE W
MPOTHBOIIONIOXKHOE YTBEP)KACHUE, MPUBOIUTH HMPUMEPHl U KOHTPIPUMEPHI,
MCIOJIB30BATh METO/I MAaTEMAaTUYECKON HHIYKIIUU; TPOBOIUTH JI0OKa3aTeIbHbIE
paccyXJIeHHs TPH PEIICHUH 3a]ad, OLEHHBATh JIOTUYECKYIO INPaBUIBHOCTH
paccyxIeHHI; yMEHHe OTIepPUPOBATH HOHSATHSMHU: MHOECTBO,
MOJIMHOKECTBO, OIEpallid HaJ MHOXECTBAMH; YMEHHE HCIIOJIb30BATh
TEOPETUKO-MHO)KECTBEHHBIN amnmapar Jjsl ONHUCAHHs PEANbHBIX MPOILECCOB U
SIBJICHUI U NIPU PEIICHUH 337124, B TOM YHUCIIC U3 JPYTUX Y4eOHBIX IPEJIMETOB;
YMEHHE ONEepPUPOBATH MOHATHAMHU: rpad, CBI3HBINA Tpad, aAepeBo, LUK, rpad
Ha IUIOCKOCTH; YMEHHE 3a/aBaTb M OIMCHIBATh TIpadbl pa3InIHBIMU

croco0amMu; NCIOIB30BATh Tpadbl MPHU PEIICHUH 3a/1a4

YMeHHe oInepupoBaTh IOHATHUAMM: HATypalbHOE 4YHUCIO, LEJI0E YHUCIIO,
CTENEHb C LEJBbIM I0Ka3aTelleM, KOPEHb HATYpPaJbHOM CTENEHH, CTEICHb C
palMOHAIBHBIM II0KAa3aTeIeM, CTENEHb C JCHCTBUTEIBHBIM II0Ka3aTelleM,
jorapudm 4ucia, CUHyC, KOCUHYC U TaHT'€HC ITPOU3BOJIBHOTO YHCIIA, OCTATOK
0 MOIYJIO, PAalMOHAIBHOEC YHCIO, MPPALMOHAIBHOE YHCIIO, MHOXKECTBA
HaTypaJIbHBIX, LEJbIX, PalUOHAIbHBIX, ICHCTBUTEIBHBIX YHUCEN; YMEHHUE
UCTOJb30BaTh MPHU3HAKH JEIMMOCTH, HAUMEHBIIMHA OOIMH AeTuTenh |
HauMeHbllee ofliee KpaTHoe, anroput™ EBkiauga mpu pemieHuu 3aaad;
3HAKOMCTBO C Pa3JIMYHBIMU MMO3ULMOHHBIMA CUCTEMAaMU CUUCIICHUS; YMEHUE
BBINOJIHATh BBIYMCICHME 3HAYeHUH U NpeoOpa3oBaHUS BBIPAKEHHUH CO
CTemeHsIMH W JorapudmMamu, mpeoOpa3oBaHusi JIPOOHO-pAIIHOHATBHBIX

Bblpa}KeHI/II\/'I; YMCHUE OHNECpUPOBATH IMOHATHAMU: IIOCICAOBATCIBHOCTD,




apupMeTHUeCcKasi TPOTpeccusi, Te€OMETPHUYECKasi Iporpeccus, OeCKOHEYHO
yObIBaro1as reomMeTpuyecKas IIporpeccus; yMeHue 3aJaBaTh
MOCJIeIOBATEIbHOCTH, B TOM YHCJIE C IMOMOIIBIO PEKYPPEHTHBIX (HopMyI;
YMEHHE OIEepUpOBaTh MOHATHAMM: KOMIIJIEKCHOE YHCIIO, CONpPSKEHHBIE
KOMIUIEKCHBIE YHCIIAa, MOAYJIb M ApryMEHT KOMIUIEKCHOTO 4YHciha, (opma
3allUCH KOMIUIEKCHBIX 4Hucell (reoMeTpudeckas, TpPUIOHOMETpUYecKas |
anreOpanveckas); yMeThb MPOW3BOAUTH apuPMETHUECKUE JCUCTBUS C
KOMIUIEKCHBIMU ~ 4YHMCIaMM;  IPUBOJUTH  IPUMEpPbl  HUCIOJIb30BaHUS
KOMIUIEKCHBIX UHCEN; ONEpUpOoBaTh MOHATHAMM: MaTpuua 2x2 u 33,

OIIPECACIIUTECIIb MaTPHIIbI, FGOMCTpI/I‘leCKI/Iﬁ CMBICJI OITPCACIINTEIIA

YMeHue omnepupoBaTh IOHATHUSAMH: palUMOHAIbHBIC, HpPpPALUOHAIbHBIE,
MoKa3aTeJbHbIC, CTENEHHbIE, JIOTapu(pMHUUYECKHe, TPUTOHOMETPHUECKUE
YPAaBHEHUs U HEPABEHCTBA, UX CUCTEMBbI; YMEHHME OIEPUPOBATH IOHATUSIMU:
TOXKJIECTBO, TOXJAECTBEHHOE Ipeo0pa3oBaHUE, YpaBHEHHME, HEPABEHCTBO,
CUCTEMa YpaBHEHUI M HEPABEHCTB, PABHOCUJIbHOCTh YPABHEHMI, HEPABEHCTB
U CHCTEM; YMEHHE penlaTb ypaBHEHHS, HEPABEHCTBA U CUCTEMBI C OMOILBIO
pa3MyHbIX MNPUEMOB; pelIaTh YpPABHEHUs, HEPABEHCTBA U CUCTEMBI C
rapamMeTpoM; IPUMEHATh YPABHEHUS, HEPABEHCTBA, UX CUCTEMBI JIJIs1 PELLICHUS
MaTEMaTUYECKUX 3aJad M 3aJa4 U3 pa3iIu4HbIX 00JIacTell HAyKH M peanbHOU

KHU3HU

YMeHue omnepupoBaTh  MOHATHAMH:  (QYHKOHS, YETHOCTh  (YHKIIHH,
NEPUOJUYHOCTh  (YHKIMH, OIPAaHUYEHHOCTh (DYHKUUH, MOHOTOHHOCTh
GbyHKIMH, 3KCTpeMyM (YHKUIMHM, HauOoJiblllee U HaWMEHbILEe 3HAYCHMS
(GyHKIMH Ha TNPOMEXYTKE, HenpepblBHas (YHKIMs, aCUMITOTHI Tpaduxa
GbyHKuMH, TepBas W BTOpas NPOM3BOJHAs (QYHKLHH, T€OMETPUUYECKHH U
(bu3nvYecKuil CMBICI IPOU3BOAHOM, TEPBOOOPA3HAsI, ONPEIEIEHHBIA HHTETPAT,;
YMEHHE HaXOIUTh AaCUMNTOTHl Tpaduka (QYHKIUH; YMEHHE BBIUUCISATH
MPOU3BOJIHBIE CYMMBI, MPOU3BEACHUS, YACTHOIO M KOMITO3UIMU (DYHKIIHH,
HaXOJUTh ypaBHEHHE KacaTelbHOW K rpauky (YyHKLIMU; YMEHHE HaXOAUTh
MIPOU3BOJIHBIC AIEMEHTAPHBIX (PYHKIUI; YMEHHE UCIIOIB30BATh MPOU3BOIHYIO
U1 MccleNoBaHUsA (QYHKUMH, HaXOAWTh HaWOOJbIIME W HAUMEHbIINE
3Ha4eHUs (YyHKIMM; CTPOUTh Tpa@UKd MHOTIOYJICHOB C HCIHOJIb30BAHHUEM
amnmapara MaT€MaTU4YeCKOrO0 aHalMu3a; I[PUMEHATh IPOU3BOAHYIO IS
HAaxO0KJICHUs HAaWJIY4lIEro pelIeHUs B IPUKIAJHBIX, B TOM YHUCJIE COLMAIBHO-
HKOHOMHUECKUX M (PU3UYECKUX 3a7ayax; HaXOAUTh IJIOUIATU U 00BEMBI (ury

C IIOMOIIBIO HUHTCIrpajia, IMPUBOAUTH IMPpUMCPbI MAaTEMAaTH4CCKOI'O




MOJICIIMPOBAHUS ¢ TOMOIIBIO AU pepeHnanbHBIX ypaBHEHUH

YMeHue onepupoBarh NOHATHAMH: rpaduk (yHKOUH, oOpaTHas (QyHKUUS,
KOMITO3MIMs (yHKUWH, JUHEHHas QYHKOMA, KBagpaTH4yHas (yHKOus,
panMoHanbHast ~ (QyHKIUS, CTeneHHas (YHKOHA, TPUTOHOMETPUYECKHE
¢byHKIMHM, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIUH, IOKa3aTelabHAs |
norapupmuueckass (GyHKIUH; YMEHHE CTPOUTh TpapuKH HM3YYECHHBIX
(yHKIMHA, BBIMOITHATH NpeoOpa3oBaHus I'pagukoB (DYHKIUH, HCIOIb30BaTh
rpaduKy A7 U3YUYECHHUsI IPOIECCOB U 3aBUCUMOCTEH, PU PELICHUU 3a7ad U3
APYrHX Y4YeOHBIX MPEJMETOB M 3aJad M3 pEaTbHOM KHM3HHU; BBIPAXKAThH
dbopMynaMu 3aBUCUMOCTH MEXKIy BEIUYMHAMH, HCIOJIb30BATh CBOWCTBA H
rpadukn  QYHKOMHA JUIS pPEHICHHs YpaBHEHHH, HEPaBEHCTB M 33/a4 C
napameTpamMi; H300pakaTb Ha KOOPAWHATHOM IUIOCKOCTH MHOXKECTBA

pelieHnid ypaBHEHUH, HEPAaBEHCTB U UX CHCTEM

YMeHue pemaTb TEKCTOBbIE 3a/Jaud pa3HbIX THUIOB (B TOM 4YHCIE Ha
IIPOLICHTBI, JOJIM U YaCTH, Ha JABUKEHHE, pabOTy, CTOMMOCTh TOBAapOB U YCIIYT,
HQJIOTH, 33Ja4d H3 OO0JIACTH YNpABJICHUS JHMYHBIMH UM CEMEHHBIMHU
(¢uHaHCAMM); COCTAaBIIATH BBIPAKECHHS, YpPAaBHEHHUS, HEPAaBEHCTBA MU UX
CUCTEMBI II0 YCIOBHMIO 3aJayd, MCCIEAOBATh IIOIY4YEHHOE pCIIECHUE U
OLIEHUBATh  IPaBJONOJOOHOCTh  pE3yJbTaTOB; YMEHHE MOJEIUPOBAThH
peanbHble CUTyallUM Ha S3bIKE MAaTEMaTUKH; COCTaBIIATh BBIPAXKECHUS,
YPaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 3aJa4d, MCCIENOBATh
IOCTPOCHHBIE ~ MOJEJIM  C  HUCIOJb30BAHMEM  ammapara  anreOpsl,

MHTEPIPETUPOBATH MOTYUSHHBIN pe3yibTar

YMeHue omepupoBaTh IMOHATUSMHU: CpelHee apupMeTHYecKoe, MeauaHa,
HaumOoJbIlIee ¥ HAaWMEHBINEC 3HAYCHHS, pa3Max, JHUCIEPCHs, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO Ha0opa; YMEHHE W3BJIEKaTh, HUHTEPIPETUPOBATH
uH(pOpMaIMIO, TPEJICTABICHHYI0 B Ta0OJMIAX, HAa AWarpamMmax, rpadukax,
OTPaXKaIOILyl0 CBOWCTBA pPEANBHBIX IPOLECCOB U SBJICHUM; IPEICTABIATH
UH(OPMAIIHIO ¢ TOMOMIBIO TAOIUI] M TUArpaMM; UCCIIEOBATh CTATUCTHYECKUE
JaHHbIE, B TOM YHCJIE C IPUMEHEHUEM I'paUuECKUX METOJOB U 3JIEKTPOHHBIX
CpeAcTB; TpadUyuecKy HMCCIEJ0BATh COBMECTHBIE HAOIIOJCHUS C IMOMOIIBIO

JyarpamMm paccerBaHUs U JIMHEHHON perpeccuu

YMeHue ornepupoBaTh MOHITUSIMHU: CIy4YallHBIA ONBIT U CIy4ailHoe coObITHE,
BEPOSTHOCTh CIYYaWHOTO COOBITHS; YMEHHE BBIYHCISATH BEPOSTHOCTH C

HUCIIOJBb30BaHUECM Fpa(bI/I‘lCCKI/IX MCTOHOB; IIPUMCHSATH (bOpMy.]'IBI CJIOKCHHA U




YMHOXXEHHUSI BEpOSATHOCTEH, (OpMyny TONHOM BEepOATHOCTH, (HOPMYITY
bepuynnu, xomOuHaTtopHble (DakThl M (HOPMYJIbI; OLEHMBATH BEPOSATHOCTHU
peanbHBIX COOBITHIA; YMEHHE ONIEpPUPOBATh MOHATHAMU: CIydaiiHas BEIMYMHA,
pacnpeielieHne BEPOATHOCTEM, MAaTeMaTH4eCKOe OKMJAHUE, IUCIEPCHS U
CTaHJApTHOE OTKJIOHEHHE CIY4YalHOW BENWYHMHBI, (YHKIIMU PACTIPEICICHUS U
IUIOTHOCTH PABHOMEPHOIO, IIOKA3aTEIIBHOIO U HOPMAJIBHOTO PaCIpECIICHUN;
YMEHHE HUCIIOJIb30BaTh CBOMCTBA M3YYECHHBIX PACHpEACIICHUM Ul pelIeHUs
3ajja4; 3HAKOMCTBO C TIOHATHSMM: 3aKOH OOJBIIMX YHCEN, METOAbI
BBIOOPOYHBIX HCCIEIOBAHUN; YMEHHE MPHUBOAUTH MPHUMEPHI MPOSBICHUS
3aKOHa OOJBIIMX YUCENl B MPUPOJIHBIX U OOLIECTBEHHBIX SIBJICHUAX; YMEHUE
OIIEpUPOBATh IOHATUSMU: COYETAHHUE, IIEPECTAHOBKA, YHUCIO COYECTAHUH,
YHCIIO0 MepecTaHOBOK; OMHOM HbroTOHA; yMEeHHE NPUMEHATh KOMOMHATOPHbBIE
GbakTel M pacCyKICHHsA s pEIICHUs 3a]ad; OLIEHUBATh BEPOSTHOCTH
pealIbHBIX COOBITHI]; COCTaBIIATh BEPOATHOCTHYIO MOJIEIIb U

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMeHue orepupoBaTh NOHATUSMU: TOUYKA, MPsMasi, MIOCKOCTh, IPOCTPAHCTBO,
OTpE30K, JIyd, BEIWYMHA YyIJa, I[UIOCKMA yroji, JBYIPaHHBIA yroi,
TPEXTPAHHBIM  YroJl, CKpPELIMBAIOIIMECS NpsMbIE, MAPALIEIBHOCTh U
MEePIEHIUKYIISIPHOCTD MPSMBIX U IUIOCKOCTEH, YroJl MEXIY MNPSAMBIMU, YTOJ
MEXy NPSIMOW M IUIOCKOCTBIO, YIOJl MEXIY IIJIOCKOCTSMH, PACCTOSIHUE OT
TOYKHA JO IUIOCKOCTH, PACCTOSHUE MEXIY NPSIMBIMH, PACCTOSHUE MEXKITY
IJIOCKOCTSIMU; YMEHHUE HCIIOJIB30BATh NIPH PEUICHUH 3a/1a4 U3Y4YCHHBIE (DaKThI
U TEOpeMbl IUTAHUMETPHH, YMEHHE OIEHUBATh pa3Mepbl O0OBEKTOB
OKPYXKAaIOIIIET0 MUpa; CTPOUTh MaTeMaTUYECKUE MOJECIH C IOMOILIBIO
F€OMETPUYECKUX TMOHATUA M BEJIHMYMH, pEIIATh CBS3aHHBIE C HHUMHU

IMPAKTUYCCKUE 3aJa4n
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YMeHue onepupoBaTh MOHATUSAMH: IUIOHMIAAL (QUTYpBl, 00BEM (urypsl,
MHOTOTPaHHHK, MPAaBUIbHBIII MHOTOIPAaHHHUK, CEUEHHE MHOTOIpaHHHKA, KYO,
napajulelienures], npu3Ma, nupamuia, (Gurypa ¥ MOBEPXHOCTH BpalleHUS,
IMUIMHAP, KOHYC, map, cdepa, mmomans chepsl, IUIOM@AAb HOBEPXHOCTU
OUpaMHJBI, TPU3MBI, KOHYCa, IMIMHApPA, O0BEM Kyba, MPSIMOYrOJIHHOTO
napaiesienumnes1a, TUpaMuIbl, TPU3MBbL, IUIHMHIPA, KOHYCA, [1apa, pa3BEPTKa
MOBEPXHOCTH, CEYEHHs KOHyca W IIWIMHIpA, MapajieJbHbIE OCH WU
OCHOBaHMIO, CEUCHME Ilapa, IJIOCKOCThb, Kacaromasics cepsl, IMINHIPA,
KOHyCa; yMEHHE CTPOMTh CEYCHHE MHOTOTpaHHHKa, H300paxkaTh

MHOTOTPaHHHUKH, (UTYphl U MOBEPXHOCTU BpAIEHUs, MX CEUCHHUS, B TOM




YuC/ie C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB; YMEHUE NPUMEHATh CBOWCTBA
reOMETPUUECKUX (UTYp, CAMOCTOSTENILHO (OPMYIUPOBATH OMpEesIeHuUs
u3y4aeMbiX (Uryp, BBIIBUTATh THUIOTE3Bl O CBOWCTBAX M MPU3HAKAX
reoMeTpuueckux ¢Guryp, OOOCHOBBIBaTH WM OIPOBEPraTh HX; YMEHHE
MPOBOANTH Kiaccu(uKanuio (GUTyp MO pa3iNYHBIM MPU3HAKAM, BBITOJHATH

H606XOI[I/IMBIG JOIOJIHUTCIIBHBIC ITIOCTPOCHUA
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YMeHHue — onepupoBaTh  TOHSATHSIMH:  JIBIDKCHHE B IPOCTPAHCTBE,
MapajuleNbHBIA MEePEeHOC, CHUMMETPUs Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHuWe TMOAO00OHMS, TOMOOHBIE (UTYpHI; YMEHHE
pacmo3HaBaTh paBHBIE M TOMO00HBIE (GUTYpBl, B TOM YHCJIE B MPHUPOJE,
UCKYCCTBE, apXUTEKType; HCIOJIb30BaTh T'€OMETPHUYECKHE OTHOILICHHS IIPU
pelieHny 3a7ad; HaXOAWTh TEOMETPUYCCKHE BEIWYWHBI (UIMHA, YTOJ,
IOIIa b, 00BEM) MPH PEIICHUH 33aJa4 U3 JPYTrUX Y4EOHBIX MPEIMETOB U W3
pEaIbHOM JKM3HH, YMCHHE BBIYHCISATH T€OMETPUUYCCKUE BEIMYUHBI (JJTUHA,
yroii, IUIONIaab, OOBEM, IUIONIATh IMOBEPXHOCTH), HCIIONB3YSl H3Y4YCHHBIC
GbopMyIIbI ¥ METOJBI, B TOM 4YHCIE: IUIOMAJb TOBEPXHOCTH IMMHPAMHU/IBL,
NPU3MBI, KOHYCa, IIMIHHIPA, TWIOMa s cepbl; 00bEM Kyba, MPSIMOYTOJIEHOTO
napasuieNenuneia, TUpaMUIbl, MPU3MBL, MWIMHIpPA, KOHyCa, MIapa; YMEHHE

HaXOJIUTh OTHOIIIEHUE 00BEMOB TTOTI0OHBIX (hUTYp
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YMeHue onepupoBaTh IOHATUSMHU: IMPSAMOYIOJbHAs CHCTEMa KOOpIMHAT,
BEKTOpP, KOOPAMHATBI TOYKH, KOOPAMHATHI BEKTOpa, CyMMa BEKTOpPOB,
IIPOU3BECHUE BEKTOPA HA YUCIIO, Pa3I0KEHHE BEKTOPa 0 0a3UCy, CKaIsIpHOE
IIPOU3BEJICHNE, BEKTOPHOE IIPOU3BEIACHUE, YrOJl MEXAY BEKTOPAMH; YMEHHE
HCIIONIB30BaTh BEKTOPHBIM M KOOPAWMHATHBIM METOX JUI  PEIICHMS

reOMETPHUYCCKUX 3aaa4 U 3ada4 APYyTIux y‘le6HBIX npeaMeTOB
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YmMmenue BBI6I/IpaTB HOI[XOI[?IH_[I/If/'I MCTOH IJid pCHICHUSA 3adavdu; IMOHHUMAHUC
3HAYMMOCTU MaATCMaTUKU B HU3Y4YCHHU MNPUPOAHBIX U O6H.ICCTB€HHBIX
npoueccoB U HBHeHHﬁ; YMCHUE pacCliO3HaBaTb IIPOABJICHUEC 3aKOHOB
MaT€MaTUKW B HCKYCCTBC, YMCHHUC IIPHUBOJUTH IIPHUMEPBI MATEMATHUYCCKHUX

OTKPBITUH POCCUHCKON U MUPOBOM MAaTEMAaTUUYECKON HAYKH




INEPEYEHD 9JIEMEHTOB COJAEPXXAHUA, ITIPOBEPAEMbBIX HA EI'D
HO MATEMATUKE

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

Kon

1 Yucna v BBIYUCICHUS

1.1 Hatypanbenble u niensle uncia. [Ipu3Haku AeIMMOCTH HEIbIX YU CEel

- Panmonaneupie  uncina. OOBIKHOBEHHBIE W JECATHUYHBIE JApOOM, MPOLEHTHI,
' OCCKOHEYHBIE MTEPUOANUCCKUE APOOH

13 Apudmerndeckuii KOpeHb HaTypalbHOW creneHu. [[efcTBus ¢ apudmeTHaecKuMu
. KOPHSIMU HaTypaJIbHOM CTEIIEHU

14 Crenenb ¢ nenbmM nokaszareneM. CTeneHb ¢ palioHaIbHBIM NoKa3aTeneM. CBoMCTBa
' CTETEeHH

s CuHyCc, KOCHMHYC W TaHI€HC 4YHCIIOBOTO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC,
. ApPKTaHIE€HC YHCIIOBOTO apryMEHTa

1.6 Jlorapudm uncna. [lecarnynble U HATypaibHbIE JOrapupMbl

JeiictButenpHbie  uncia. ApudMETHYECKHE OIepaluid C  JACHCTBUTEIbHBIMU
1.7 yrcnamu. [IpubnnxEHHbIe BBIYUCICHUS, IPAaBUIa OKPYTJICHUS, IPUKUKA U OI[CHKA
pe3yJibTaTa BEIYMCIEHUN

1.8 [IpeobOpa3zoBanue BeIpaKeHUM

1.9 KomruiekcHele uncna
2 YpaBHEHMs U HEPABEHCTBA

2.1 Lenbie u 1poOHO-palIOHATIBHBIEC YPABHEHUS

2.2 HppanuoHanbHble ypaBHEHUS

2.3 TpuronomeTpudyeckue ypaBHEHUS

2.4 [TokazaTenbpHbIC U JTOTapU(PMUUECKUE YPABHEHUS

2.5 Llenbie u 1poOHO-palMOHATBLHBIC HEPABEHCTBA

2.6 NppannoHanbHbie HEpaBEHCTBA

2.7 [TokazaTenbHbIC U JOorapuhMUUECKIE HEPABCHCTBA

2.8 TpuroHomerpuyeckrue HEpaBEHCTBA

2.9 CucreMbl 1 COBOKYITHOCTH YPaBHEHHI U HEPABEHCTB

2.10 VYpaBHeHUs, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu




2.11

Matpuia cucTemMsl IMHEWHBIX ypaBHEHUN. OnpeennTenb MaTpULIbl

3 QOyHKIUYU U TpaPUKU
31 Oynkuus, cnocoObl 3amanus ¢yskiun. 'paduk ¢yHkumu. Bzanmuo oOpaTHBIE
' byukiun. YétHple u HeuéTHble QyHKIMU. [lepuoanueckue GpyHkuum
Ob6nacte ompefeneHuss U MHOXKECTBO 3HaueHud ¢yukuuu. Hynu dynkuum.
32 [IpomMexXyTKM  3HAKOMOCTOSHCTBA.  IIpOMEXYTKM  MOHOTOHHOCTH  (DYHKITHH.
' MakcumMymMbl ¥ MHHUMYMbI (GyHKIud. Hambonbliee u HauMeHbIIee 3HAYCHHE
(GYHKIMN Ha TPOMEKYTKE
13 Crenennas (yHKIUS C HaTypaJibHbIM M LeNbIM IOKa3areneM. EE cBoiicTBa u
. rpa¢uk. CBoiicTBa 1 rpaduK KOpHS /7-01 CTETIEHU
34 Tpuronomerpudeckue GyHKINU, UX CBOMCTBA U rpaduku
3.5 [TokazaTenpHas u torapudmudeckas GyHKIIUH, KX CBOWCTBA U IPapuKH
16 Touku paspbiBa. Acumnrtorel TpagukoB ¢yHkuuid. CBoicTBa  (DYHKIIHIA,
' HENPEPHIBHBIX Ha OTPE3KE
3.7 ITocnenoBaTeNbLHOCTH, CIIOCOOBI 3aaHMs MTOCIIEN0BATENLHOCTEN
3.8 ApudmeTrnueckast U reoMmeTpuueckas nporpeccuu. opmya cI0KHBIX TPOIEHTOB
4 Hauana marematnyeckoro aHaansa
4.1 [TpousBoanas ¢pyHkmuu. [Ipon3BoHbIE JIeMEHTApHBIX (PYHKITUH
[IpumeHeHre NPOM3BOAHONW K HCCIENOBAaHUIO (GYHKIMI Ha MOHOTOHHOCTH U
4.2 OKCTpeMyMbl. Haxoxxaenne HauOoJbIIer0o ¥ HAaUMEHBIIET0 3HAYeHUs (YHKIUU Ha
OTpe3Ke
43 [TepBooOpasnas. MaTerpan
5 MHokecTBa U JIOTHKa
5.1 MHoOecTBO, onepanuu HaJ MHOXkecTBaMu. Jluarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTHUKA
6.2 BepositHoCTh
6.3 Komb6unaropuxka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMBblI€ M TUIOCKOCTH B IIPOCTPAHCTBE




7.3 MHororpaHHuKu
7.4 Tena u NOBEPXHOCTH BpAILCHUSI
7.5 Koopaunats! 1 BEKTOpEI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET
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