Boinucka u3z OOII COO,
YTBep:KIeHHasi MPUKA30M
Ne 99 ot 01.09.2025 .

PaGouass nporpamma
yueOHoro kypca «I'eomerpus» nis 10-11 kiaaccos.

Copnepxxanue yueOHOro Kypca
10 kaace

IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE MOHATHUS cTepeoMeTpuu. Touka, npsimasi, INIOCKOCTb, TPOCcTpaHcTBO. loHsTHE
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPHUU: aKCHOMbI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3auMHoe pacnoiioxkeHue MpsIMbIX B MPOCTPAHCTBE: NEPECEKAIOIINECS, NapaJlIebHbIE U
CKpeluBamomuecs npsaMble. [lapamienbHOCTh MHPSAMBIX U IUIOCKOCTEM B IPOCTPAHCTBE:
napajuieJbHble NpsIMbIE B IPOCTPAHCTBE; MAPAIUIETBHOCTh TPEX NPSIMBIX; MNapajIeIbHOCTh
OpsIMOM M IUIOCKOCTH. YIJIBI C COHAIIPaBICHHBIMM CTOPOHAMH; Yrojl MeEXJ1y HpSIMbIMH B
npoctpaHcTBe.  [lapamnenbHOCTh  IUIOCKOCTEH:  MapajuielbHble  IUIOCKOCTH;  CBOMCTBA
napajuieNbHBIX ocKocTel. [Ipocreiimme mpocTpancTBEHHBIE (PUTYPHI HA MIIOCKOCTH: TETPAdIp,
Ky0, mapaJuiefienunes; oCTPOCHUE CEUCHU.

[lepnieHAUKYNSAPHOCTh OPSIMOM M IUIOCKOCTHU:  NEPIEHIUKYJISpPHBbIE MpsSMblE B
MPOCTPAHCTBE, NPsIMbIE MapajUieJbHbIE M MNEPHEHIUKYISIPHbIE K IUJIOCKOCTH, IPU3HAK
NEPNEHAUKYJSIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMOW NEpPHEHAUKYISIPHON
IUIOCKOCTH. YTJBl B MPOCTPAHCTBE: Yrojl MEXAY MPSAMOW M IUIOCKOCTBIO; JBYTPAHHBIN YroJl,
JUHEHHBINA yron AByrpaHHoro yria. I[lepneHauKyssp U HaKJIOHHBIE: PACCTOSIHME OT TOYKH IO
IUIOCKOCTH, PACcCTOSHUE OT MpsIMOM [0 IUIOCKOCTH, NPOEKIMS (UIYyphl Ha IIOCKOCTb.
[leprieHAUKYIAPHOCTD TUIOCKOCTEN: MPU3HAK MEPHEHIUKYISIPHOCTH ABYX IIockocTel. Teopema
0 TPEX NMEPIEHIUKYIIApax.

MHoOrorpaHHuKHu

[ToHsiTHE MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOIDAaHHUKA, BBINYKIbIE U
HEBBIMYKJIblE MHOTOTPAHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yronbHasi mpusma; rpaHu
U OCHOBaHMS NMPHU3MBI; NIPsIMasi U HaKJIOHHAs MIPU3MbI; OOKOBAs U MOJHAsI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NpsMOYTroJIbHBIN Napajuiesienunes U ero cpoiictBa. [Iupamuaa: n-yronapHas
nupamMpia, TpaHM W OCHOBAaHHME NHpaMHbl, OOKOBas W TOJHAs IOBEPXHOCTb MUPAMUIBI;
IpaBWIbHAsg M yceu€HHas MNHpaMuAa. OJIEMEHTbl MNpu3Mbl W nupamuabl. [IpaBusibHbIE
MHOTOTPAHHUKHU: TMOHSITHE MPaBUIBHOTO MHOTOIPAHHUKA; MpPaBWIbHAS MpU3Ma U MpaBUIIbHAs
NUpaMuJia; MpaBUiIbHAas TPEyroibHasi MUpaMKia U IPaBWIbHBIN TeTpasrap; kyO. [IpencraBienue
O MpaBWIBHBIX MHOIOTPaHHMKAaX: OKTa’ap, HoJAeKa’Ap M ukocadap. CedeHus OpuU3MBI U
MUPAMHU/IBI.

CuMMeTpuss B NIPOCTPAHCTBE: CUMMETPHUsSI OTHOCUTENIBHO TOYKH, INPSAMOM, MIJIOCKOCTH.
DneMeHThl CUMMETPUH B TUpaMuiax, NapaieienurneiaX, IpaBuIbHbBIX MHOTOTpaHHHUKAX.

Brruncnenue 31eMEHTOB MHOTOTPAaHHUKOB: p&Opa, TuaroHaiu, yrisl. [lnomans 60koBoi
MOBEPXHOCTU M TOJHOM TOBEPXHOCTH MPSMOM MPHU3MBI, IJIOLIAJAb OCHOBAHUW, Teopema O
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH M MOBEPXHOCTH
MPaBUILHON THPAaMHIBI, Te€OpeMa O IUIOMAaau ycedéHHOW mupamuibl. [loHstre o0 oOBEMeE.
O06BEM nupamMusl, IPU3MBI.

[TogoOubie Tema B mpocTtpaHcTBe. COOTHONIICHHS MEXIY IUIOMIAASMHU TTOBEPXHOCTEH,
00BEMamMK MOJOOHBIX TEIl.

11 kaace
Tesa BpameHus



[{uimHapuyeckass MOBEPXHOCTb, 0O0pa3ylolye IMIMHAPHYECKOM TMOBEPXHOCTH, OCh
LWIMHAPUYECKOH MoBepxXHOCTH. L{unuHap: ocHOBaHUS U GOKOBas MOBEPXHOCTb, 0Opa3yromas u
0Cb; TUIOIAAb OOKOBOM U MOJHOM MOBEPXHOCTH.

KoHnueckass 1moBepXHOCTb, OOpa3yroline KOHUYECKOH IOBEPXHOCTH, OCh M BepIIMHA
KOHMUYECKOW moBepxHOCTH. KOHyc: OCHOBaHME M BepIIMHA, 0Opa3ymomas U OCh; IJIOUIAIb
OOKOBOW M NOJHON MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3yrollue M BBICOTA; OCHOBAHUSA U
OOKOBast TIOBEPXHOCTb.

Cdepa m map: ueHTtp, paamyc, AUaMETp; IJIOLIAAb IOBEPXHOCTH cdeprl. B3aumuoe
pacronioskeHre cepbl U INIOCKOCTH; KacaTellbHas IIIOCKOCTh K cepe; miomaas chepsl.

N300pakeHue Tes BpalleHus Ha MJI0CKOCTU. Pa3BépTka MIMHApa U KOHYCA.

KomOuHanuu Tten BpamieHWss U MHOTOTPaHHMKOB. MHOIOIpaHHUK, OINHCAHHBIA OKOJO
cdepsl; chepa, BOMCaHHAs B MHOTOTPAHHUK, UJTU TEJIO BPAIIECHUS.

[Torsitme 00 o0béMe. OcHOBHBIE CBoOiicTBa 00BEMOB Ten. Teopema 00 o00BEME
OPSAMOYTOJIBHOTO Mapajuienenunena 1 ciaeactsus u3 He€. O0béM LmimHapa, KoHyca. OO0BEM
nrapa ¥ Iiomasib cQepsl.

[TonoGHuble Tena B mpocTpaHcTBe. COOTHOLIEHHS MEXAY IUIOUIAJIMU IOBEPXHOCTEH,
00BbEMaMu TOTOOHBIX Tell.

Ceuennss umMIMHIpa (MApauIelbHO W MEPHEeHAMKYISIPHO OCH), CEYeHHMs KOHyca
(mapaJienbHOE OCHOBAHUIO U MPOXO/ISIIEE Yepe3 BEPIIUHY), CEUEHUS 11apa.

BekTopbl M KOOPAMHATHI B IIPOCTPAHCTBE

BexTop Ha miockoctu u B mpocTpancTBe. Cl0’KeHUE U BBIYUTAHUE BEKTOPOB. Y MHOXKEHUE
BEKTOpa Ha uucio. Pa3nokeHue BeKTopa Mo TpEM HEKOMIUIaHApHBIM BekTopaMm. IlpaBuio
napajuienenunena. Pemenne 3aiay, CBsI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWJI JEHCTBHUI C BEKTOpaMHU.
[TpsimoyronbHasi cucreMa KOOpAMHAT B mpocTpaHcTBe. Koopaunatsl Bektopa. IIpocreiimme
3a/layl B KOOpJAMHATax. Yroil Mexay BekTopamu. CkanspHOe NpOU3BEICHHE BEKTOPOB.
Brruncnenue yriioB Mexay HOpsIMBIMH U IJIOCKOCTSMHU. KOOpAMHATHO-BEKTOPHBIM METOJ NpU
pelIeHNH TeOMEeTPUYECKUX 3a/1ay.

I[lnanupyemMble pe3y/bTaThl
JInuHoCTHBIE pe3yJIbTAThI

JInuHOCTHBIE PpE3yNbTAaThl OCBOEHHUS MporpamMmbl ydyeOHoro mnpeamera «MaremMaTHKa»
XapaKTepU3YIOTCS:

I'pa:knanckoe BocnuTaHue:

c(OPMUPOBAHHOCTHIO TPAKIAHCKOW TO3HWIMU OOyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O WIEHAa POCCHUHCKOTO OOIECTBa, MPEICTABICHUEM O MAaTEMaTUYECKHX OCHOBAaX
(GYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYp TpakIaHCKOro OOIIecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aMMOJEICTBOBATH C COLMAIbHBIMU HHCTUTYTAMH B
COOTBETCTBUH C UX (PYHKIMSIMHU U Ha3HAYCHUEM.

I[laTpuoTHyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTHIO POCCUICKON TPaKIAHCKOW MICHTHYHOCTH, YBAKEHUS K MPOILIOMY
nu HaCTOSIH_[eMy pOCCHﬁCKOfI MareéMaTHuKK, HTCHHOCTHBIM OTHOIICHHEM K JOCTHUKCHUAM
POCCHUHCKMX MaTeMaTHKOB M POCCUHMCKONW MaTeMaTUYEeCKOW IIKOJbI, K UCIOIB30BAHUIO ITHX
JOCTHKEHUH B IPYrUX HayKaX, TEXHOJIOTUSX, cepax SIKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HAaHWEM JYXOBHBIX IIEHHOCTEH PpOCCHHCKOrOo Hapona; cHOpMHUPOBAHHOCTHIO
HpaBCTBeHHOI‘O CO3HaHHA, DSTHYCCKOI'O ITOBCACHUA, CBA3aHHOIO C HpaKTI/I‘IGCKI/IM HpI/IMeHeHI/IeM
JIOCTYDKCHUH HAyKW W JIEATEITLHOCTHIO YUEHOTO; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHE
YCTOHYHBOTO OYyIYIIEroO.

JcTeTnYecKoe BOCIIUTAHNE:



3CTCTUYCCKUM OTHOUIICHUECM K MI/Ipy, BKJIFO4Yas 3CTCTHKy MaTeMaTHYCCKUX
3aKOHOMEPHOCTEH, OOBCKTOB, 3a7ad, PEIICHUH, PACCYXKACHUH; BOCHPUMMYHUBOCTBIO K
MAaTEMATUYCCKUM ACIICKTaM paSJII/I‘IHbIX BHUJIOB I/ICKyCCTBa.

Pduznyeckoe BOCIUTAHHE:

C(bOpMI/IpOBaHHOCTbIO yMeHI/ISI HpI/IMeHHTL MaTeMaTu4YCcCKUC 3HAHUS B I/IHTepecax
3I0pOBOr0 M Oe30macHOro oOpasza JKW3HH, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3JI0POBBIO
(3mopoBoe mHTaHWe, COATAHCUPOBAHHBIN PEKUM 3aHATUN M OTIbIXA, PEryispHas (uzmueckas
aKTHUBHOCTh); (PU3UUYECKOTO COBEPIICHCTBOBAHUSA, MIPH 3aHATHUSX CIOPTHBHO-03I0POBUTEIIBHON
JIeSITSIIbHOCTHIO.

TpyaoBoe BociuTaHue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHWEM IIEHHOCTH TPYAOIIOOWS; WHTEPECOM K pa3IHMYHBIM
chepam npodeccHOHATBHON NESITEIbHOCTH, CBS3aHHBIM C MAaTEMAaTHUKOW U €€ MPUIOKEHUSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BBHIOOP OymyIiei mpodeccuu u peaan3oBbIBaTh COOCTBEHHBIC
JKU3HEHHBIE IUIAHBI, TOTOBHOCTHIO M CIOCOOHOCTBIO K MaTeMaThdeckoMy o0Opa3oBaHUIO U
CaMOO6pa30BaHI/IIO Ha HpOTH)KeHI/II/I BC€I>'I KHN3HHU, T'OTOBHOCTBIO K aKTI/IBHOMy y‘{aCTI/IIO B
PEIICHUH IPAKTHYCCKUX 3a]]a4 MAaTEeMaTHIECKOW HAPaBJICHHOCTH.

IKoj0rnYecKoe BOCIUTAHNE:

c(OPMUPOBAHHOCTHIO JKOJIOTUYECKOW KYNbTYpPhl, NMOHUMAHHEM BIUSHUS COLHUAIBHO-
SKOHOMHUYECKUX IIPOLIECCOB HA COCTOSHHE MPUPOJHOM W COIMAIBHOW CpeAbl, OCO3HAHUEM
r00abHOTO  XapakTepa JKOJOTHYECKHMX  IMpOoOJieM; OpHEHTAllMell Ha  MPUMCHCHHE
MaTeMaTUYECKUX 3HAHUN JUIsl pelIeHMsl 3a7ad B 00JIaCTU OKPYXKAloUlei cpelpl, IIaHUPOBAHUS
MOCTYIKOB M OIEHKU UX BO3MOXHBIX ITOCIEICTBUHN JJIsi OKPY>KAIOIIEH CPEIbI.

LeHHOCTH HAYYHOTO0 MO3HAHUA:

c(OpPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOLIECTBEHHON MPAaKTUKH, TOHMMAHUEM MaTeMaTUYeCKON HayKu Kak chepbl
YeJIOBEUECKON JIEATEIIbHOCTH, 3TAOB €€ pa3BUTUSA M 3HAUYMMOCTH JJIs Pa3BUTHUS LMBUIN3AINY;
OBJIAACHUEM A3BIKOM MAaTEMAaTUKU U MaTeMaTI/I‘IeCKOﬁ KyanypOﬁ KakK CpeI[CTBOM IIO3HAHUS
MHpa; TOTOBHOCTBIO OCYHIECTBJISATh HPOEKTHYIO U HCCIENOBATEIbCKYIO JI€ATEIbHOCTh
I/IHI[I/IBI/I)IyaJ'II)HO U B rpynne.

MeTtanpeaMeTHbie pe3yJibTAThI

MeranpeaMeTHbIe Pe3yIbTaThl OCBOSHHS MPOrPaMMbl y4eOHOTO mpeameTa «MatemMaTukay
XapakTepU3YIOTCS  OBJAJICHUEM  YHUBEPCAIbHBIMUA  HO3HABAMENbHbIMU  OeliCEUaMl,
VHUBEPCANbHbIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  YHUBEPCATbHOIMU — De2YIAMUGHbIMU
OelicmeusMu.

1) Ynusepcanvnvie nosnasamensusie deticmeus, obecneuusarom gopmuposarue 6a306vix
KOZHUMUBHBIX NPOYECCO8 00YHarowuxcs (0C80eHue Memooo8 NO3HAHUS OKPYICAIowe20 Mupd,
npUMeHeHUe 102UYeCKUX, UCCTIe008aAMeNbCKUX onepayull, ymeHuu pabomams ¢ uHgopmayuet).

ba3oBble Jiornueckme A1eMCTBUA:
® BBIIBJIATh M XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKH MATEMAaTHYECKUX OOBEKTOB,
MOHSATHI, OTHOLICHUH MEXIy MOHATUAMH; (DOPMYJTUPOBATH OINPEICIICHUS MOHSITUH;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KiIacCH(pHUKAIIMN, OCHOBAHUS JIJIsI 0000IIEeHUS
U CpPaBHCHHUS, KPUTEPUHU TIPOBOJMMOT0 aHAJIH3a,

® BOCIPUHHUMATH, (POPMYITUPOBATh U MPEOOPA3OBBIBATH CYXKICHHS: YTBEPAUTEIBHBIC U
OTpHIIATENIbHBIC, CTUHIUYHBIC, YACTHBIC U O0IIUE; YCIOBHBIE,

® BBIIBJIATH MATEMATHUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U IIPOTUBOpEUHs B (haKTax,
JAHHBIX, HAONIONEHUSIX W YTBEPXKACHUSX; IpeIiaraTb KPUTCPUHU ISl BBISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUL;

e JenaTh BHIBOJBI C HMCIIOJIb30BAaHHEM 3aKOHOB JIOTHUKH, JCITYKTHBHBIX M WHIIYKTHBHBIX

YMO3aKJIIOUYEHUH, YMO3aKIIOUEHHUI MO0 aHAJIOTHH;



IPOBOJUTH CAMOCTOSITEIILHO JIOKA3aTEIbCTBA MATEMAaTHUECKUX YTBEPKACHUH (TIpsiMble
U OT TPOTUBHOIO), BBICTPaWBATh AapryMEHTALMIO, IPUBOIUTH TIPHUMEPHl U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKIICHHS U BBIBOBI;

BBIOMpaTh Croco0 pemeHus y4eOHOH 3agauM (CpaBHHMBaTh HECKOJIBKO BapHaHTOB
peuIeHusi, BEIOMpaTh HanOoIee MOAXOAANINN ¢ yIETOM CaMOCTOSATENFHO BBIACICHHBIX
KPUTEPUEB).

Ba3oBrble ucciaenoBaresLCKue AeiiCTBHA:

UCIIOJIb30BaTh  BOIPOCHl KAk  HCCJIEAOBATEIIbCKUM  MHCTPYMEHT  TO3HAHUS,
(dbopMyIUpOBaTh BOIPOCHI, PUKCUPYIOITUE TPOTHBOPEYHE, MPOOIeMY, YCTaHABIUBATh
HUCKOMOE U JlaHHOe, (OpPMHUPOBATH THUIIOTE3y, APIYMEHTHUPOBATH CBOKO IO3UIHIO,
MHCHUEC,

MPOBOJANUTH CAMOCTOSITENIFHO CIUIAHUPOBAHHBINA SKCIIEPUMEHT, HCCIEAOBAHUE T10
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHuyecKoro oObeKTa, SBICHHS, Mpollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MCXKAY O6’I)CKTaMI/I, ABJICHUSAMHU, IIPOLCCCaAMU;
CaMOCTOSITeNIbHO ~ (OpMYyTUpOBaTh O00OOIIEHUS ¥  BBIBOABI IO  pe3ylibTaTaM
MpOBEAEHHOTO HAOTIOACHMS, UCCIEAOBaHUSA, OLEHUBATh JOCTOBEPHOCTh MOTYUEHHBIX
pe3yabTaTOB, BBIBOJIOB U 000OIICHUI;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCA, a TAKKE BBIIBUTATh MPEATIONOKEHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ undopmanmeii:

BBISBIIATH AeUIUTHI UH(POPMAIIUK, JTaHHBIX, HEOOXOIUMBIX JUIsl OTBETAa Ha BOIIPOC U
JUISl pEeIIEHUs 3a/1a4H;

BbIOMpaTh MH(OPMAIMIO W3 HUCTOYHUKOB pa3jIMYHBIX THUIIOB, AaHAJIW3MPOBATH,
CHCTEMaTH3UPOBaTh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IpeJICTaBICHHUS;

CTPYKTYpUpOBaTh HMH(OpMAIMIO, TMpPEeACTaBIATh €€ B pPasiM4HbIX (opMmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHMBAaTh HAJE&KHOCTh HH(POpMALMU IO CaMOCTOSTENbHO C(HOPMYIHPOBAHHBIM
KPUTEPUSM.

2) Vuueepcanvrvie KommyHuKkamuensle oelicmsus, odecneuusarom c@opmuposaHHoCy
COYUANBHBIX HABLIKO8 00YYAIOUUXCSL.
Oomenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKJIEHUS B COOTBETCTBUH C YCIOBHUSIMHU U LIETIMU
OoOLIeHHs; SCHO, TOYHO, I'PaMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHUS] B YCTHBIX U
IIMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 10 XOAY PEIICHUs 3a/1a4i, KOMMEHTHUPOBATh
MIOJIyYEHHBIA pE3yibTarT;

B X0JIe 00CYKJIEHHs 331aBaTh BOIPOCHI IO CYLIECTBY 00CYKAaeMO TeMBbI, TPOOJIEMBI,
pelmaeMoil  3aJaud, BBICKa3blBaThb MJAEH, HAIEJICHHbIE HAa IIOMCK PEILEHUs;
COTOCTABJISITh CBOU CYXKICHHS C CYXACHHUAMHU JPYIMX YYacTHHUKOB JHAaJIoOra,
OoOHapy>KUBaTh Pa3IMune U CXOJCTBO MO3UIHIL; B KOPPEKTHOH dopme popMyIupoBaTh
pa3HorIacHsi, CBOM BO3PAKEHUS;

IIPEJICTABIISITh PE3YNIbTAaThl PELICHUS 3a/1auu, SKCIIEPUMEHTA, UCCIEA0BaHNsA, IPOEKTa;
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUICHUS ¢ Y4ETOM 3a7ay IpE3eHTAUH U
0COOEHHOCTEH ayIUTOPHH.

CoTpyanunuecTBo:

NOHMMAaTh M HCIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIMBHIYAIbHOW PabOTHI
OpU peIIeHUH Y4YeOHBIX 3a/]a4; MPUHUMATh I€JIb COBMECTHOH JesTEIbHOCTH,
IUTAHUPOBATh OPTaHHM3ALMI0 COBMECTHOM padOTHI, pacHpeneiiaT BHIBI padoT,
JIOTOBAapHUBATHCS, OOCYXKIaTh IPOLECC M pe3ylnbTaT padoThl; 0000IaTh MHEHHUS
HECKOJIBKHX JTIOACH;



e y4YacTBOBAaTh B IPYMIIOBBIX (opmax paboThl (00CykaeHUsI, 0OOMEH MHEHUH, «MO3TOBBIC
IITYpPMBI» W MHBIE); BBINOJHATH CBOK YacTb pPabOThl M KOOPAMHHMPOBATH CBOU
JIeMCTBUS C IPYTUMH YWICHAMU KOMaH/bl; OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa B OOIIHIA
HPOAYKT 110 KPUTEPUAM, CHOPMYIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHUS.

3) Yuusepcanvuvie pecynamuenuie oelicmeus, obecneuusarom Gopmuposanue cmvlcio8bix

YCMAHOBOK U ICUSHEHHBIX HABLIKOG TUUHOCTIU.

Camoopranuszanus:

®  COCTaBJIATH IUIAH, AJITOPUTM PELICHUs 3a]1a4, BBIOMpATh CIIOCO0 pPEeLIeHus C yuETOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb:

e BJAJETh HAaBBIKAMHM I[IO3HABATENBHOW pE(PIEKCMH KaK OCO3HAaHUS COBEPIIAEMBIX
JNEMCTBUH M MBICIHUTENBHBIX TPOLECCOB, HMX pE3yJabTaTOB; BIAAETh CIIOCOOAMHU
CaMOIPOBEPKH, CAMOKOHTPOJI Ipolecca U pe3yibTaTa pelieHus MaTeMaTHYecKon
3a/a4uu;

® [IPEIBUAETh TPYIHOCTH, KOTOPblE MOT'YT BO3HUKHYTh IIPU PELICHUM 3a]1aul, BHOCUTh
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, AAHHBIX, HalJICHHBIX
OIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

® OIICHUBaThb COOTBETCTBHE pE3y/lbTaTa LEIM U YCIOBUAM, OOBACHATh MPUYHHBI
JOCTMDKEHUSI WJIM HEIOCTHXKEHUS Pe3y/lIbTaTOB JIEATENbHOCTH, HAaXOAMUTh OILUOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

IIpenmeTHble pe3yJibTaThl
10 xknace

OnepupoBaTh NOHATUAMH: TOUKA, MPsSMasi, INIOCKOCTb.

[TpuMeHATh aKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX NPU PEIICHUN I€OMETPUYECKHUX
3a/1a4.

OnepupoBaTb NOHATHSAMH: NAPAVIEIBHOCTh M NEPHEHIAUKYJIAPHOCTh MPSAMBIX U
IIJIOCKOCTEM.

KnaccugunupoBats B3auMHOE pacnookKeHHe IPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTb NOHATHUSMHU: JIBYTPaHHBIA Yroji, TpaHM JABYIPAaHHOTO yria, pebpo
JBYTPaHHOIO yIJia; JMHEHHBIN yroJl ABYTPaHHOTO YIJIa; TpagyCcHas Mepa JBYTPaHHOIO yIia.

OnepupoBaTh MOHSATUSMHU: MHOTOTPAHHHK, BBIMYKJIBIA W HEBBIMYKIIbI MHOTIOIPaHHUK,
AJIEMEHTBHI MHOTOTPAaHHUKA, IPABUJIbHBI MHOTOTPAHHHUK.

Pacnio3naBaTh OCHOBHBIE BHJbI MHOTOTPAaHHHMKOB (MHMpaMuja; MpU3Ma, MPSMOYTOJIbHBIN
napajenenurnes, Kyo).

KnaccuguiupoBate MHOTOTpaHHUKH, BbIOMpass OCHOBaHUS JUIsl  KJAacCHU(pHUKaLUU
(BBIMYKJIBIE W HEBBITYKJIblE MHOTOTPAHHUKHU; TPAaBHJIbHBIE MHOTOTPAHHUKHU; MpsMble U
HAKJIOHHBIE TIPU3MBI, TapajlieIenUuIe/Ibl).

OnepupoBaTh MOHATUAMU: CEKYIAs IUIOCKOCTh, CEYEHNE MHOTOIPAaHHUKOB.

OOBSCHATD MPUHITUTIBI TOCTPOCHUS CEYCHHH, HCTIONB3YS METOJ CJICIOB.

CtpouTh ceueHUs] MHOTOIPAaHHUKOB METOJOM CJIEJO0B, BBIOIHATH (BBIHOCHBIE) IJIIOCKUE
YepTekH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (QUTYD: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3amauM Ha HaxoXJIEHHE TIEOMETPUYECKMX BEIMYMH IO oOpa3naMm HIu
aIroOpuTMaM, INPUMEHSAS HU3BECTHBIC AHAIUTHUYECKHE METOIbl IIPU PEUICHWHM CTaHIAAPTHBIX
MaTeMaTUYECKUX 3aJad Ha BBIUMCICHHME PACCTOSHUN MEXIy IBYMS TOUKAMH, OT TOUKH 10
IIPSIMOM, OT TOYKH 10 INIOCKOCTH, MEXAY CKPEIINBAIOIUMUCS IIPIMBIMHU.

Pemate 3amauM Ha HaxoXJIEHHE TIEOMETPUYECKMX BEIMYMH 1O oOpa3naMm HIu
aIrOpuTMaM, INPUMEHSAS HU3BECTHBIC AHAJIUTHUYECKHE METOIbl IIPU PEUICHWM CTaHIAAPTHBIX



MaTeMaTHYECKUX 3aJ[ad Ha BBIYMCICHHE YITIOB MEXIY CKPEUIMBAIOIIUMUCS MPSIMBIMH, MEXKIY
IPSMOH M TUIOCKOCTBIO, MEX/y TNIOCKOCTSIMH, JABYTPAHHBIX YIJIOB.

Boraucnare 00bEMBI U TUIOIMIAN TOBEPXHOCTEH MHOTOIPAaHHHUKOB (TpU3Ma, MUpaMuza) ¢
npuMeHEHHEeM (OpPMYI; BBIUUCIATH COOTHOIICHHS MEXKIy IUIOIIAASMU ITOBEPXHOCTEH,
00BbEMaMu TOAOOHBIX MHOTOI'PAaHHHUKOB.

OnepupoBaTh TMOHATUSAMHU: CHMMETPHS B IIPOCTPAHCTBE;, LEHTP, OChb M IIJIOCKOCTh
CUMMETPHHU; IEHTP, OCh U TNIOCKOCTh CHMMETPHUH (PUTYPEI.

N3Bnekath, mpeoOpa3oBBIBATh U WHTEPIPETUPOBATH MH(POPMAIHIO O MPOCTPAHCTBEHHBIX
reoMeTpHUecKuX (pUrypax, npeacTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.

[lpumensaTs reoMeTpuueckue (akTbl s PEHICHUs CTEPEOMETPUYECKHX 3aad,
IPENOIaraloIuX HECKOJIBKO IIaroB pEIIeHUs, €CIH YCJIOBUS NPUMEHEHHS 3a/laHbl B SIBHOM
dbopwme.

[TpuMeHsTh TpOCTEHIINE MPOTPAMMHBIE CPEACTBA W AINEKTPOHHO-KOMMYHUKAITMOHHBIC
CHCTEMBI ITPU PEIICHUH CTEPEOMETPUYECKHX 3a/1a4.

[lpuBoMTH, TpPUMEpPH MATEMAaTHYECKUX 3aKOHOMEPHOCTE B TPUPOAEC U IKHU3HH,
pacno3HaBaTh NPOSIBICHUE 3aKOHOB T€OMETPHH B HCKYCCTBE.

[TpuMeHSATh TONTYYEHHBIC 3HAHWS HA IMPAKTHKE: aHAIM3HPOBATH peallbHBIC CUTYAIlMH |
NPUMEHATh M3YYCHHbIE TOHSATHA B  IIpOLECCE TOMCKAa  PELICHUS  MaTeMaTHYeCKH
chopMyITHPOBaHHOW MPOOIEMBbI, MOACTUPOBATh pPEATbHbIE CHTYyallUd HA S3bIKE T'€OMETPHH,
UCCIIEI0BAaTh MOCTPOCHHBIE MOJIENU C HMCIOJIb30BAHHEM T'€OMETPHUYECKHUX TOHITUI M TEOpeM,
anmapara anreOpbl; penaTh NPaKTUYECKUEe 3aa9H, CBSI3aHHbIE C HAXOXKICHUEM TeOMETPUYECKUX
BEJINYMH.

11 kaace

OnepupoBatb MOHSTUAMU: LHWIMHpUYECcKas MTOBEPXHOCTb, oOpa3ymoiue
LWIMHAPUYECKON MOBEPXHOCTH; IIMIIMH/IP; KOHNYECKasi IOBEPXHOCTh, 00pa3yrolne KOHNIECKOH
MOBEPXHOCTHU, KOHYC; CpepryecKas MOBEPXHOCTb.

Pacno3naBath Tena BpaeHus (LHUIMHAP, KOHYC, cdepa u map).

OOBSICHATDH CIIOCOOBI MTOJTyYEHUS TeJl BpallleHuUs.

KnaccugunupoBars B3auMHOE pacnosiokeHne cepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSMU: IIAPOBOM CETMEHT, OCHOBAaHME CETMEHTa, BhICOTA CETMEHTA;
LIApPOBOM CJIOM, OCHOBaHHE IIAPOBOTO CJIOSI, BBICOTA HIAPOBOTO CJIO0S; IAPOBOM CEKTOP.

Boruncnsate 00BbEMBI U IUIONIAIM TOBEPXHOCTEH TeN BpallleHUs, T€OMETPUUYECKUX Tel C
npUMEHEeHHEM (OpMYIL.

OnepupoBaTh MOHATUSMHU: MHOTOTPAaHHHUK, BIUCAHHBIM B cdepy M OMHMCAHHBII OKOJIO
cdepsl; chepa, BIMCaHHAs B MHOTOTPAaHHUK WJIM TEJIO BpPAIIEHUS.

BbuncisTh COOTHOIIEHHMS] MEXAY IUIOMIAMU MOBEPXHOCTEH M 00bEMaMu MOJO00HBIX
Tel.

N3o06paxarh u3yyaemble (UIYpbl OT PYKHM M C HPUMEHEHHEM IIPOCTBIX UYEPTEKHBIX
WHCTPYMEHTOB.

BbINOTHATE (BBIHOCHBIE) MIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (pUTYp: BU]T
CBEpXY, COOKY, CHU3Y; CTPOUTH CEYEHHUS TEJl BPALICHHUS.

W3Brekatb, UHTEPIPETUPOBATH U MPeoOpa3oBhIBaTh MHPOPMAIIUIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux (purypax, npeacTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.

OnepupoBaTh MOHIATHEM BEKTOP B IPOCTPAHCTBE.

BbInonHATE AEWCTBUS CIOXKEHHUS BEKTOPOB, BHIUUTAHUS BEKTOPOB U YMHO)KEHHS BEKTOPA
Ha YHCI0, OOBICHATH, KAKUMH CBOMCTBAMM OHHU 00JIaJaloT.

[IpumensaTs npaBUiIo NapauIeaenuneaa.

OnepupoBaTh MOHATUAMHU: JEKapTOBBI KOOPAUHATHI B NPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpPA, Yrojd MEXKIY BEKTOPAMH, CKAIIPHOE
IIPOM3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBI.



HaxomuTs cymMMy BEKTOPOB M TIPOM3BEICHUE BEKTOpA HA YKCIIO, YTOJI MEXY BEKTOPAMH,
CKaJISIPHOE TIPOM3BEICHUE, PACKIIAIBIBATH BEKTOP T10 JIBYM HEKOJJIHHEAPHBIM BEKTOPaM.

3aaBaTh IUIOCKOCTh YPAaBHEHHEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[MpumensaTp reomerpuueckue (akTbl Ui PENICHUS CTEPEOMETPHYECKUX — 3ajad,
MPEITOJIATAOIINX HECKOJIBKO IIIaroB PEHICHUS, €CIIU YCIOBUS MPUMEHEHUS 3aJlaHbl B SIBHOU
dbopwme.

Pemate mpocreiinye reoMeTpuuecKre 3aa4i Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO
METOo/1a.

Pemarp 3amaun Ha JOKa3aTENbCTBO MATEMATHYECKUX OTHOIICHUNW W HAXOXICHUE
TCOMETPUYCCKUX BEJIIMYHMH MO 00pa3laM WM aJrOPUTMaM, IPUMEHsSI U3BECTHBIE METOMBI NIPU
pEIIeHN CTaHIaPTHBIX MaTEMATHYECKHX 3a71ad.

[TpuMeHsATh TPOCTEHIIME MPOTPAMMHBIC CPEJICTBA U AJIEKTPOHHO-KOMMYHUKAIMOHHBIC
CUCTEMBI IIPH PEIICHUU CTEPEOMETPUICCKHX 33]1ad.

[lpuBOUTH TpPUMEpPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B TPUPOAEC U IKU3HH,
pacrno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[TpuMeHATh TOJMYYECHHBIC 3HAHWS HA MPAKTHKE: aHAIM3HPOBATH pEalbHbIC CUTYallUu U
NPUMCHSTh M3YYCHHBIC TIOHATHS B  MPOILECCE IMOWCKAa PEIICHUS  MaTeMaTHYCCKU
cOpMYITMPOBAHHOW TPOOIEMbI, MOACIUPOBATh PEATbHBIC CHTYallUd HA S3bIKE T'€OMETPHH,
UCCJICJIOBATh TOCTPOSHHBIC MOJEITU C UCIOJIB30BAHUEM T'€OMETPUUYECKUX TIOHATUUH U TEOpEM,
ammapara aireOpbl; peniath MPaKTUYCCKUE 33]1a4H, CBSI3aHHBIC C HAXOXKJICHUEM T€OMETPUYCCKIX
BCJIMYMH.

TemaTnveckoe IJIAHUPOBAHHUE

10 kacc
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne  HammenoBanme
n/ pa3iesioB U TeEM Bcer  KoHTpoabH IIpakTHyeck (wnbpossie)
1| NPOrpamMmsbl 0 bIe padoThI ue padoTsbl obpasopatebibie
pecypchbl
Baeenie bubnuoreka [{OK
10 https://m.edsoo.ru/1¢209
CTEPEOMETPHIO
e37
IIpsimMble 1
friockocTH B bubnmnoreka [JOK
HpOCTPATCTBe. 12 1 https://m.edsoo.ru/1¢209
[TapannenbHOCTB 37
MPSIMBIX U —
IIJIOCKOCTEMN
IlepnenquKkynspHo bubmuortexa [IOK
CTh MPSAMBIX U 12 https://m.edsoo.ru/1¢209
IUIOCKOCTEH e37
Vsl Mexay bubmuotexa [IOK
IPSIMBIMU U 10 1 https://m.edsoo.ru/1¢209
IUIOCKOCTSIMH e37
bubnunoreka LIOK
MHOrorpaHHUKH 11 1 https://m.edsoo.ru/1¢209
e37
OO0BEMBI 9 1 bubnunoreka LIOK
MHOTOTPAHHUKOB https://m.edsoo.ru/1¢209




e37
[ToBTOpEHME: bubmuorexa [JOK
7 CeyeHHs, 4 1 https://m.edsoo.ru/1c209
PacCTOSHUS U YTJIbI e37
OO01Iee KOJIMYECTBO 63 5 0
4acoB M0 Mporpamme
11 xaacce
No HaumenoBanun KoaunyecTBo yacon JJIeKTPOHHbIE
B € pa3esioB U (uudpoBbie)
2/ Tem Bceer Kon;po.m)ﬂbl Hpa;canecKn 0Bpa30BATETBHBIE
mporpamMMb 0 e padoThl e padoThl pecypesI
Tera bubmuoreka [JOK
1 12 https://m.edsoo.ru/1¢c209¢e
BpaIicHus 37
bubmuoreka [JOK
2 OOBEMEI Tl 5 1 https://m.edsoo.ru/1¢c209¢e
37
BekTopsl u bubmmorexa [IOK
3 KOOpPIAMHATHI B 10 1 https://m.edsoo.ru/1c209e
MIPOCTPAHCTBE 37
gﬁojﬁT OF; z;lze’ bu6mmoreka [IOK
4 B > 7 1 https://m.edsoo.ru/1c209e
cHCTEMaTH3aIu 37
s1 3HAHUU =
OO0111€e€ KOJIMYECTBO 34 3 0
4acoB IO Mporpamme

IIpoBepsiemble TpeGOBaHUS K pe3yJIbTaTaM OCBOEHHS OCHOBHON 00pa3oBaTe/IbHOM

NMPOrpamMMbl
10 kacc
Kon .
HpoBEpsIEMOro IIpoBepsiembie NpeMeTHbIe Pesy.IbTaThbl 0CBOEHUs OCHOBHOM
pesyIbTaTa o0pa3oBaTe/ibHOI MPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOYKA, MPsIMas, INIOCKOCTh
79 [IpuMeHATh aKCMOMBI CTEPEOMETPHUH M CJECACTBUS M3 HUX MPH pEIICHUU
F€OMETPUUYECKHX 3a/1a4
73 OHepI/IpOBaTI: MOHATUSAMU: NapaJICIbBHOCTh U MEPHEHANKYISPHOCTH MPSMBIX
U IIJIOCKOCTEN
74 KrnaccudunupoBars B3aMMHOE pacIoIOKEHHE MPSAMBIX M IUIOCKOCTEH B
MPOCTPAHCTBE
OnepupoBarh MOHATUSAMH: JBYI'PAHHBIA YIOJ, TpaHU JIBYIPAaHHOIO VTJa,
7.5 pebpo IBYrpaHHOTO yIja, JIMHEWHBIA Yroj ABYTPAHHOTO YTIJa, T'paaycHas
Mepa JABYTPaHHOTO yria
7.6 OnepupoBarh MOHSATUSMU: MHOTOIPAHHMK, BBIYKJIBIM ¥  HEBBITYKJIbII




MHOI'OrpaHHUK, 3JIEMCHTBI MHOT'OI'paHHHKaA, HpaBHJ’IBHBIfI MHOT'OI'PaHHHUK

7.7

7.8

7.9
7.10

Pacnio3HaBaTh OCHOBHbBIE BHJIbI MHOIOTPAaHHUKOB (IMpaMuAa, IpHU3Ma,
IPSIMOYTOJIBHBIN Mapajuienenunes, Kyo)

KnaccupunupoBatb ~ MHOTOTpaHHUKH, BbIOMpast OCHOBaHUA Ul
Kjaccu(uKauuy (BBIMYKJIbIE U HEBBITYKJIbIE MHOTOTPAHHUKH, MPaBUJIbHBIC
MHOT'OTPaHHUKH, IPSIMbIE U HAKJIOHHBIE IPU3MBI, TapaJlIesICIUIIE bl )
OnepupoBath NOHATUAMU: CEKYIAs INIOCKOCTh, CEYEHNE MHOTOTPaHHUKOB
OOBACHATH NMPUHLUIBI MOCTPOCHHUS CEYEHUH MHOTOTPAHHUKOB, HCIIONIB3YS
METO/ CJIEJIOB

7.11

7.12

7.13

7.14

7.15

CTpOI/ITB CCUCHUA MHOTI'OrpaHHUKOB METOAOM CJIICOOB, BBITIOJIHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI
CBEpXY, COOKY, CHU3Y

Pemrate 3ala4i Ha HAXO0KXACHHUEC I'COMCTPUUCCKUX BCIIMYUH I10 06pa3uaM U1
aJiropurMaM, IpUMCHAA HM3BCCTHBIC AHAJITUTHYCCKUC MCTOJbI IIPpH PCIICHUHU
CTAaHAAPTHBIX MATCMATHYCCKUX 3aJa4 Ha BbIYHUCICHHUC paCCTOHHI/Iﬁ MCKOY
ABYMA TOYKaMH, OT TOYKH 10 HpHMOﬁ, OT TOYKH OO0 IINIOCKOCTHU, MCKIY
CKpCHIMBAOIIUMHUCS ITPAMBIMU

Pemarp 3aaun Ha HaXO0XKJIEHUE FEOMETPUUECKUX BEJIMYUH 110 00pa3laM WiIH
aJIropuTMaM, IPUMEHSAS HU3BECTHBIC AHAIUTUYECKUE METOABI IIPU PEIICHUU
CTaHJAPTHBIX MAaTEMAaTHMYECKUX 3aJad Ha BBIUMCICHUE YIVIOB MEXKIYy
CKPEILMBAIOIIMMHUCSA TPSAMBIMH, MEXIY HIPSIMOW M IUIOCKOCTBIO, MEXAY
IIJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB

Beruucisate 00bEMBI M TUIOMIAAN TTOBEPXHOCTEH MHOTOTPAHHUKOB (TIpHU3Ma,
nupaMua) ¢ TpUMEHEHHeM (OpMyN, BBIYUCIATH COOTHOIICHUS MEXKIY
TJTOIIASIMUA TTOBEPXHOCTEH, 00bEMaMH MOJOOHBIX MHOTOIPAaHHUKOB
OnepupoBarh MOHATUSIMH: CHUMMETPHS B TIPOCTPAHCTBE, IIEHTP, OCh U
IJI0CKOCTh CHMMETPHUH, LIEHTP, OCh U MIOCKOCTh CHMMETPUH (PUTYPHI

7.16

7.17

7.18

W3Bnekarb, mpeoOpa3oBbIBaTh M HMHTEPHPETUPOBATH HHPOPMALUIO O
IIPOCTPAHCTBEHHBIX ~ I'€OMETPUUECKUX (uUrypax, MpeJCTaBICHHYIO Ha
YepTekKax U pUCYHKAX

[IpumensaTh reomerpuueckue (akThl Ui PEIIEHUs CTEPEOMETPUUYECKUX
3a1a4, MPEANOararoluX HECKOIbKO INAroB pELIEHUs, €CIU YCIOBUSA
MIPUMEHEHHUSI 3a/1aHbl B IBHOU (hopme

[IpuMeHATH  mpocTeWIMe NpOorpaMMHBIE  CPEACTBA M 3JIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUYECKUX 3a]1a4

7.19

7.20

HpI/IBO,E[I/ITB MNpUMEPbl MATCMATHYCCKUX BaKOHOMepHOCTCﬁ B IIpupoac u
KHU3HH, paCIIO3HABATH IMTPOABJICHUEC 3aKOHOB I'COMETPHHN B UCKYCCTBEC

[IpuMeHATh TONYYCHHBIE 3HAHHWS HA TPAKTHUKE: aHAJU3UPOBATH pEabHBIC
CUTYyallUM ¥ TPUMEHSTh M3y4YEHHBbIE MOHSTHS B IMPOILIECCE MOUCKA PEIICHUS
MaTeMaTU4eCKu CPOPMYIHPOBAHHONW MPOOJIEMBI, MOACIUPOBATH pPEATbHBIC
CUTYyallUM Ha S3bIKE TE€OMETPHUH, HCCIEAO0BATh MOCTPOEHHBIE MOJEIU C
WCIIOJIb30BAaHUEM T€OMETPUYECKUX MOHSITUH M TeopeM, almapara aiareopsl,
pemaTh MpakTUYECKHE 3aJauM, CBS3aHHBIE C HAXOXKJACHUEM I'€OMETPUUYECKUX
BEJINYUH

11 kiaace

Kon

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM




MPOBEPAEMOro 00pa3oBaTeJIbLHOM NPOrPaMMBbI CpeIHero 001ero 00pazoBaHus
pe3yJabTara
6 I'eomerpus
OnepupoBaTh MHOHATHAMU: LMIMHIpPUYECKass IOBEPXHOCTh, OOpa3ylolIne
6.1 HWIMHIPUYECKON TOBEPXHOCTH, LMJIUHAP, KOHUYECKas IOBEPXHOCTbD,
o0pasyronre KOHMYECKOW OBEPXHOCTH, KOHYC, chepruecKasi TOBEPXHOCTh
6.2 PacnioznaBats Tena BpameHus (IIHHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CITOCOOBI MOTYYSHHS TEJI BPALICHHS
6.4 KnaccuduimpoBaTs B3auMHOE pacnoaokeHue cepbl U MI0CKOCTH
OnepupoBaTh MOHATUSMU: IIAPOBOM CErMEHT, OCHOBAHHE CErMEHTa, BBICOTA
6.5 CerMEHTa, IIApOBOW CIJIOH, OCHOBaHME IAPOBOTO CJIOS, BHICOTA IIAPOBOTO
CJIOS1, IIAPOBOM CEKTOP
6.6 Bbruncnsate  00bEMBI M IUIOIIAAM  TOBEPXHOCTEM  Tel  BpalleHHS,
' FEOMETPUUECKUX TeJl C IPUMEHEHUEM POopMYIT
OnepupoBaTh MOHATUSIMH: MHOTOTPAHHUK, BIIMCAaHHBIH B cdepy u
6.7 OMHCAHHBIN OKOIO cdepbl, chepa, BIUCaHHAS B MHOTOTPAHHUK WIIU TEIO
BpALICHHUS
6.8 BbBIUMCIATE COOTHOIICHUST MEXY IUIOMIAJSIMH TIOBEPXHOCTEH M 00BEMaMu
’ MOAOOHBIX TEN
6.9 H3o§pa>KaTL uzydyaeMble GUTYpPBl OT PYKH U C NPUMEHEHHEM IPOCTHIX
4epTEKHBIX HHCTPYMEHTOB
6.10 BbInonHATE (BBIHOCHBIE) MIIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
' buryp: Bua cBepxy, COOKy, CHU3Y; CTPOUTH CEUSHHSI TEJI BPAIICHHSI
W3BnekaTh, WMHTEPIPETHpPOBAaTH W TpeoOpa3oBbBaTh HHMOPMAIHIO O
6.11 IPOCTPAHCTBEHHBIX ~IEOMETPUYECKUX  (Urypax, TMpeICcTaBIECHHYI0 Ha
YepTekax U pUCyHKax
[IpumensTe Teomerpuueckue (GaKThl JUISI PEHICHUS CTEPEOMETPHUYECKUX
6.12 3aja4, MpPeanoyaralolIMX HECKOJbKO IIaroB peleHHs, €clId YCIOBHA
IPUMEHEeHHS 33J1aHbl B SBHOH (popme
6.13 OnepupoBaTh MOHATHUEM: BEKTOP B IPOCTPAHCTBE
BBIONHATE  EWCTBUSL  CIOKEHUST BEKTOPOB, BBIYUTAHUS BEKTOPOB U
6.14 YMHOXXEHHUS BEKTOpa Ha YHUCIO, OOBACHATh, KaKUMU CBOICTBAMU OHHU
o0JazaroT
6.15 [TpuMeHsATh NpaBUIIO NMapasIeNIeNuIe/1a PU CI0KEHUH BEKTOPOB
OnepupoBaTh NOHATHAMHU: JI€KAPTOBBI KOOPIAUHATHI B MPOCTPAHCTBE, BEKTOD,
6.16 MOJyJTb BEKTOPA, PaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YOI MEXKIY
BEKTOpaMH, CKaJIApHOE TPOM3BEIEHHE BEKTOPOB, KOJUIMHEApHBIE U
KOMILJTAHApHBIE BEKTOPHI
HaxomuTh cyMMy BEKTOPOB M TIPOHM3BEIEHUE BEKTOpPA HA YHCIIO, YTOJ MEXITY
6.17 BEKTOpaMH, CKaJSIPHOE TIPOU3BENIEHHE, PACKIaAbIBaTh BEKTOp IO ABYM
HEKOJUTMHEAPHBIM BEKTOpaM
6.18 3agaBaTh MIIOCKOCTh YPAaBHEHUEM B JICKAPTOBOM CUCTEME KOOPAUHAT
6.19 Pemarp mpocreiinine reoMeTpuyeckre 3aJayd Ha NMPUMEHEHHE BEKTOPHO-
KOOPJMHATHOTO METOJ1a
Pemarp 3amaun Ha [I0Ka3aTeNbCTBO MaTEeMaTHYECKMX OTHOIIEGHUH H
6.20 HAXOXXJCHUE TI'eOMETPUYECKHUX BEIMYMH 1O o0paslaM HIN alroOpuTMaM,

IMPUMCHAA U3BCCTHBIC MECTOJAbI ITPU PCHICHUH CTAHAAPTHBIX MATEMATUYCCKHUX




3aJa4

[IpumensTh  mpocTellre MporpaMMHBIE CPEICTBA UM DJIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECKUX 3a]1a4

6.21

[IpuBoauTe npUMEpPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEW B IpUPOJE U
JKU3HU, PacllO3HaBaTh MPOSIBJICHUE 3aKOHOB T'€OMETPUHN B UCKYCCTBE

6.22

[TpuMeHATH MOJydyeHHbIC 3HAHMS Ha IPAKTHUKE: AHAJIM3UPOBATh pEaJIbHbIE
CUTyallul M NPUMEHATh U3yUCHHBIC MOHATUS B IPOLECCE MOMCKA PEIICHUS
MaTeMaTH4ecKu CGHOPMYIMPOBAHHON MpOoOJIEMBbl, MOJEIUPOBATh pealibHbIE
6.23 CUTyallUd Ha s3bIKE T'€OMETPUHU, HCCIEAO0BATH IIOCTPOCHHBIE MOJEIU C
UCIOJIb30BAaHUEM T€OMETPUUYECKHX IMOHSITUH U TeopeM, ammapara aiaredpsl,
pelaTh IPaKTUUECKUE 3ajaui, CBSI3aHHBIE C HAXO0X/IEHUEM I'€OMETPUUYECKUX
BEJIMYHMH

IIpoBepsiemble 31eMEHTBHI COIePKAHUS

10 ki1ace
Ko IIpoBepsieMblii 3JIeMEHT COiePKAHUS
7 I'eomerpus
OcHOBHBIE TTOHATHS CTEpEOMETpUU. Touka, mpsiMasi, TNIOCKOCTb, MPOCTpaHCTBO. [loHsTHE
7.1 00 aKCHOMAaTUYECKOM ITOCTPOCHHUH CTEPCOMETPHUHU: AKCHOMBI CTEPEOMETPUHU U CIICICTBHS

U3 HUX

B3aumHoe pacnosioskeHue NpsIMbIX B IPOCTPAHCTBE: MEepeceKarolnecs, napauieabHble U
CKpeluBaomuecs npsimbie. [lapanneabHOCTh TPSIMBIX U MJIOCKOCTEM B MPOCTPAHCTBE:
MapaJUIeNIbHBIE  NPsIMBIE B IMPOCTPAHCTBE, MMAPAUIEIBHOCT  TPEX  MPSIMBIX,
7.2 NapajyieIbHOCTh MPSAMON U TUIOCKOCTU. YTJbl C COHANPABICHHBIMU CTOPOHAMH, YTOJI
MEXIy TMpsAMBIMA B TIpocTpaHcTBe. [lapayuienbHOCTh IUIOCKOCTEH: MapajuiebHbIe
IJIOCKOCTH, CBOMCTBa MapajuleNibHBIX IIOCKOCcTe. [lpocreiiine mpocTpaHCTBEHHBIE
(buUrypsl Ha INIOCKOCTHU: TETPAdIP, KyO, apauiesenume], ToOCTPOCHUE CEUCHUM

[lepnennukynsipHOCTh OPSIMOW M IUIOCKOCTH: MEPIEHIUKYJISpPHbIE TMpSMbIE B
IIPOCTPAHCTBE, MPSAMBIE MAPAJIEIBHBIE U NEPIEHIUKYISAPHBIE K INIOCKOCTH, MPU3HAK
NEPNEHAUKYJISIPHOCTH TPSIMOM M IUIOCKOCTH, T€OpeEMa O IPSAMON NEPIEHIUKYISIPHON
IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YroJl MEXIy NPSAMOM M IUIOCKOCTHIO, JBYTPaHHBIN
yTOJ1, INHEWHBIN YO ABYTPaHHOrO yria. [lepneHaukyinsp u HakJIOHHBIE: pACCTOSIHUE OT
TOYKU JI0 IJIOCKOCTH, PAcCTOSIHWE OT MPSIMOM 10 TUIOCKOCTH, MPOEKUus (GUrypsl Ha
IJIOCKOCTh. [lepneHauKyISIpHOCTE IUIOCKOCTEW: MPU3HAK MEPIEHANKYISIPHOCTH JBYX
m1ockocTel. Teopema 0 TpEX MeprneHIuKYIspax

7.3

IloHATHE MHOrOrpaHHUKA, OCHOBHBIE OJJIEMEHTbl MHOTOTPAaHHUKA, BBIIYKIBIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yroyibHas npusma,
TPaHd M OCHOBaHUS TPHU3MBbI, NpsMas M HAKJIOHHAs NpPU3MbI, OOKOBasi U IOJIHAA
MOBEPXHOCTh Mpu3Mel. [lapamienenurnen, OpAMOYrONbHBIM MapajUICNICIUIE] U €T0
cBoiictBa. [lupamuna: n-yroiapHas nupaMuja, rpaHd ¥ OCHOBaHHE MUpaMuUIbl, O0KOBas 1
MIOJIHAS TIOBEPXHOCTh NHUPaMUIbl, NpaBWIIbHAS M YyCEUEHHas MNUpaMHIA. DJIEMEHTHI
OpusMbl M nupamMubl.  [IpaBWIIBHBIE MHOTOTPAHHMKH: IIOHSATHE IPaBUIBHOIO
MHOTOI'PDAHHMKA, [paBWIbHAs Ipu3Ma U I[paBWIbHAsA NHMPaMHUIA, [PAaBWIbHAS
TpeyrojipHas NUpaMuia U MpaBWIBHBINA TeTpa’ap, KyO. IlpeacraBinenne o nmpaBUIIbHBIX
MHOTOTpaHHMKaX: OKTa’dap, 10AEKa3Ap U ukocadapyrue CedeHus NpU3Mbl U TUPAMHUIBI

7.4

CuMMeTpHust B IIPOCTPAHCTBE: CUMMETPHUS OTHOCHTEIBHO TOUYKH, MPSAMOM, IMIOCKOCTH.
7.5 OJIEMEHTBl ~ CUMMETPUM B [HpPaMUJAX,  [apajuIeNICNIUNeNax,  [PaBHIbHBIX
MHOTOTpaHHHUKaX




Brruncnenue 31eMEHTOB MHOTOIPaHHUKOB: pédpa, Auaronanu, yrisl. [lnomans 6okoBoi
MOBEPXHOCTHU U IIOJHOM MMOBEPXHOCTH MPSAMOI MPU3MBI, IUIOIIA b OCHOBAHUM, TEOpEMa O
7.6 OOKOBOM TOBEPXHOCTH MpsAMOW mpu3Mbl. Ilnomaasr OOKOBOW IMOBEPXHOCTH |
IIOBEPXHOCTU IIPAaBUJIBHOM NHMPAaMHJIBI, TEOpEMa O IUIOMIAAU YCEYEHHOM NIUPAMUIBL.
[Tonsitue 06 06bEMe. OOBEM TUPAMUIBI, TPU3MBI

HOI[O6HBIC T€Jla B IPOCTPAHCTBE. CooTHoOIICHUS MCXKAY ILIOIAIsIMU HOBerHOCTeﬁ,

7.7 N
00BEMamMu MOJOOHBIX Tell
11 kaacce
Kon IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS
6 ['eomeTrpus

Hunuaapudeckass MOBEPXHOCTh, 00Opa3yollyde HUIMHAPUYECKONW IMOBEPXHOCTH, OCh
6.1 WIAHIPUYECKONH TMOBEpXHOCTH. LluiamHIp: ocHOBaHHMS W OOKOBas TOBEPXHOCTH,
o0pa3ymolas 1 ocb, IOl OOKOBON U MOJTHON MOBEPXHOCTH

Konnueckass moBepxHOCTh, 00pa3yrolyue KOHHYECKOW MOBEPXHOCTH, OCh W BEpIIMHA
KOHMUYecKoi noBepxHocTH. KoOHyc: ocHOBaHMEe UM BeplliuMHa, oOpasymouias U OCb,

6.2 TUTOIIAb OOKOBOM M OJTHOM MMOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIOUIie U BBICOTA,
OCHOBaHHUs U OOKOBasi IOBEPXHOCTh

63 Cdepa u map: ueHtp, paauyc, Iuamerp, MJoLIalb MOBEpXHOCTH chepsl. B3anmuoe
pacnosoxeHue cepsl M INIOCKOCTH, KacaTeIbHas MIIOCKOCTh K cdepe, IIonaas chepsl

6.4 N300paxeHue Ten BpalleHus Ha MII0CKOCTH. Pa3BEépTka MUIMHpa U KOHYca

6.5 KOM6I/IHaHI/II/I TCJI BpAIlCHHUA W MHOI'OIPAaHHUKOB. MHOFOFpaHHI/IK, OIMMCAHHBIM OKOJIO

C(bepbl, C(pepa, BIIMCAHHAsA B MHOT'OI'PAHHUK, WJIN TCJIO BpAllICHUA

[Tonstne 06 o0BEMe. OcHOBHBIE cBoOWcTBa 00BEMOB Ten. Teopema 00 00BEME
6.6 MPSIMOYTOJILHOTO Tapajuiesienunena u cieacTBus u3 He€. O0bEM IWIMHApA, KOHYCA.
O06BEM mapa u riomazb chepbl

[Tono6usle Tena B mpoctpaHcTBe. COOTHOLIEHUS MEXY IUIOIIAJIMU MOBEPXHOCTEH,

6.7 .
00BbEMaMH MMOIOOHBIX TEII
6.8 Ceuenust mwiuHApa (mapajuleTbHO W TMEPHEHAMKYISIPHO OCH), CEYEHHUS KOHYyca
) (mapasnienbHOe OCHOBAHUIO U MTPOXOJSIIEE Yepe3 BEPIINHY), CEUCHHS I1apa
Bektop Ha mmockoctm W B mpocTtpaHcTBe. CIOKEHHE W BBIYUTAHUE BEKTOPOB.
6.9 YMHOXEHUE BEKTOpa Ha 4YHClOo. Pa3nokeHwe BeKTopa MO TPEM HEKOMIUIaHApPHBIM
) BekTopaMm. [IpaBmio mapamnenenunena. Pemienne 3amad, CBS3aHHBIX C MPUMEHEHHUEM
IIPaBUJI ICVCTBUH C BEKTOPaMHU
[IpssMoyronbHasi cucTteMa KOOpJAMHAT B MpocTpaHcTBe. KoopauHaTel BEKTOpA.
6.10 [Ipocreitimme 3amaym B KOOpPAMHATAX. YTrol MeXay Bekrtopamu. CkajaspHOe

[IPOU3BEICHUE BEKTOPOB. BBIYMCIIEHHE YIVIOB MEXKAY IMPSIMBIMM W IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METOJT ITPU PEIIEHUN T€OMETPUYECKHX 3a/1a4

IIpoBepsiembie Ha EI'D nmo MareMaTuke TpeOOBaHMS K pe3y/ibTaTaM OCBOCHHUSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus

Ko

I olllse SEMOTO IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
posep OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero 0Opa3oBaHus

TpeOOBaHUSA

BJI&[[GHI/IG MCETOJaMH1 J0Ka3aTCJIbCTB, AJITOPUTMAMU PCUICHUA 3aa4; YMCHUC

1
dbopMynupoBaTh ¥ ONEPUPOBATH MOHSITHAMH: OINpeAeNieHHEe, AaKCHOMa,




TeopeMa, CJIEICTBUE, CBOWCTBO, NMPH3HAK, JOKA3aTelIbCTBO, PAaBHOCHIIBHBIC
(GOopMYIHMpPOBKH; TNPUMEHATh HX; yMeHHEe (OopMynupoBaTh oOpaTHOEe U
MPOTHUBOIIOJIOKHOE YTBEPXKICHHUE, MPUBOIUTH TPHUMEPHl M KOHTPIPHMEPHI,
UCTOJNB30BaTh ~ METOA  MAaTeMaTW4ecKOW  WHAYKIHH; IPOBOJIUTH
JOKa3aTeIbHbIC PACCYXKIEHHS NP PEIICHUH 33/1a4, OLIEHUBATH JIOTHYECKYIO
MPAaBUIIBHOCTH PACCYXJICHHUH; YMEHHE ONIEpUPOBATh MOHATHIMH: MHOXKECTBO,
MOJIMHOKECTBO, OIEPAllMM HaJl MHOXXECTBAaMH; YMEHHE HCIIOJIb30BATh
TEOPETUKO-MHOXKECTBEHHBIH armapaT JjIsl ONHCAHUS PEATbHBIX MPOIECCOB U
SBJICHUII WM TpH pEUIeHWH 3aJad, B TOM 4YHCIE€ W3 JPYruX Yy4eOHBIX
MIPEIMETOB; YMEHUE ONIEPUPOBATh MOHATHAMHU: Tpad, CBSI3HBIN rpad, qepeBo,
IUKJI, Tpad Ha IUIOCKOCTH; YMEHHE 3a/JaBaTb M ONKCHIBATh Ipadbl
Pa3IMYHBIMH CITIOCOOAMU; MCIIONIB30BATh rpadbl IPHU PEIICHUHN 331324

YMeHue onepupoBaTh IMOHATHSAMHU: HATypajlbHOE YMCIO, IEJI0E YHUCIIO,
CTENEHb C LIEJBbIM IOKa3aTesleM, KOPEHb HAaTypalbHOW CTENEHH, CTEIEHb C
paloHaIbHBIM II0Ka3aTeIeM, CTENEeHb C JEWCTBUTEIbHBIM I10Ka3aTeseM,
JorapudM 4ucia, CHHYC, KOCUHYC U TaHT'€HC ITPOU3BOJIBHOTO YUCIIA, OCTATOK
[0 MOJYJI0, PalMOHAJIBHOE YHWCIIO, MPPALMOHAIBHOE YMCIO, MHOXKECTBA
HaTypaJIbHBIX, LEJNbIX, PAlMOHAIbHBIX, IEHCTBUTEIIBHBIX 4YHCEN; YMCHHE
WCIOJIb30BaTh MPHU3HAKU JEJIMMOCTH, HAaWMEHBbLIMM OOIMH JenuTenb |
HauMeHbllee oOllee KpaTHOe, alropuT™M EBKimuaa mpu pelieHud 3ajad;
3HAKOMCTBO C Pa3JU4YHbIMU MO3ULIMOHHBIMU CUCTEMAMM CUUCIICHUS; YMEHHE
BBINOJIHATh BBIYMCICHUE 3HAUYEHUM U IpeoOpa3oBaHUs BBIPAKEHHH CO
CTENEHSMM M JorapupmMamu, mpeodOpazoBaHusl JIpOOHO-pallMOHAIbHBIX
BBIDQXEHUI; YMEHHE OIEpUPOBATh TOHATUSAMU: IIOCIEIOBATEIBHOCTD,
apudmernyeckass IpOrpeccusi, reoMeTpudeckas MNpOrpeccHsi, OECKOHEUHO
yOBIBaroIIas reoMeTpHYECcKast IIPOrpeccusi; YMEHHE 3aJ1aBaTh
MOCJIEZIOBATEIBHOCTH, B TOM YHCJIE C MOMOILIBIO PEKYPPEHTHBIX (HOpMYII;
YMEHHE OIEPUPOBATh MOHATUAMHU: KOMIUIEKCHOE 4YHCIIO, CONPSDKEHHBIE
KOMIUIEKCHBIE 4HCa, MOJYJb M apryMEHT KOMILJIEKCHOrO 4ucia, (gopma
3allUCH  KOMIUIEKCHBIX YHuceNl (TeoMeTpuyeckas, TPUTOHOMETpUYecKas u
anreOpandeckasi); yYMeThb TPOU3BOAUTH apU(METUUECKHE JCHCTBUA C
KOMIUIEKCHBIMA ~ YHUCJIaMH;  NPUBOAUTH  IPHUMEPHl  HCIIOJIb30BAHMS
KOMIUIEKCHBIX YHCEJ; OINEepUpOBaTh IOHATHAMM: MaTtpuua 2X2 m 3X3,
OIIPEAEIUTEND MAaTPUILIbl, TEOMETPUUECKUI CMBICII ONPEAEITUTEINS

YMeHune onepupoBaTh MOHATUSMU: palUMOHAIbHBIC, HpPpPALUOHAIbHBIE,
II0Ka3aTCJIbHBIC, CTCIICHHBIC, J'IOFapI/I(i)MI/IIIeCKI/Ie, TPUTOHOMETPHUYCCKUEC
YpaBHEHUSI 1 HEPABEHCTBA, UX CHUCTEMBbI; YMEHHUE ONEPUPOBATh MOHATUSIMHU:
TOXJIECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHuE, YpaBHEHHE, HEPABEHCTBO,
CUCTEMa YpaBHEHUW M HEPABEHCTB, PABHOCUIBLHOCTh YPABHEHUM, HEPABEHCTB
U CUCTEM; YMEHHE pellaTh YPaBHEHUs, HEPABEHCTBA U CUCTEMBI C IIOMOIIILIO
pa3IMYHBIX TPUEMOB; pEIIATh YypPaBHEHUS, HEPABEHCTBA U CHCTEMBI C
mapaMeTpoM; IMPUMCHATH YpaBHCHHA, HCPABCHCTBA, WX CHUCTEMBI JIA
pelleHrs MaTeMaTHYeCKUX 3a/lad M 3aJad U3 Pa3IUYHbIX 00JIacTeil HAyKHu U
peanbHOU KU3HU

YMeHue omepupoBaTh MOHATHSAMU:  (QYHKUUS, YETHOCTh  (DyHKIHH,
MEPUOUYHOCTh  (PYHKIIUHM, OTPAaHHMYCHHOCTh (YHKIIMH, MOHOTOHHOCTBH
GyHKIMH, SKCTpeMyM (QYHKIUH, HauOOoOJbIlee W HaWMEHbIIEe 3HAUYCHUS
GyHKIMM Ha TPOMEXYTKE, HempepbiBHAs (YHKIHS, aCHUMIITOTHI rpaduka
GyHKIIUHM, TepBas W BTOpas MPOU3BOJAHAS (YHKIUH, T€OMETPUYCCKHA U
(GU3MYECKU  CMBICII  TIPOM3BOAHOM, TEpBOOOpa3Has, OMNpeneAEHHBIN




UHTErpal; yMEHHE HAaxOJIUTh AaCHUMITOTHI Trpaduka (YHKIUU; YMEHHE
BBIYUCIIATh IIPOU3BOJHBIE CYMMBbI, ITPOU3BEAEHHUS, YACTHOTO U KOMIIO3ULIMHU
GyHKIUH, HAXOAUTh YpaBHEHHE KacaTeNbHON K rpaduky GyHKIUH; YMEHHE
HaXOJUTh IPOU3BOJHBIC AJIEMEHTAPHBIX (YHKIUH; YMEHHUE HCII0JIb30BaTh
MIPOU3BOJIHYIO JUISl HWCCJENOBaHUS (PYHKIMM, HAXOAUTh HAUOONIbIINE H
HAaUMEHBIINE 3HAYEHUS (YHKIMA, CTPOUTh TpadUKH MHOTOWICHOB C
WCIIOJNB30BAHUEM  alllapaTa MaTEeMaTU4YeCKOro  aHaliu3a; [PUMEHSTh
MPOU3BOAHYIO JUJIsl HAXOKICHHS HAWIYYIIETO PEIICHUS B IPUKIIAIHBIX, B TOM
YHClie COLMAIIbHO-DKOHOMHYECKHX U (U3MYECKUX 3ajadyax; HaXOIUTh
mwiomaan U 00bEMBI (PUTYy C MOMOIIBI0 WHTErpaia; MPUBOAUTH MPUMEPHI
MaTEMaTHYeCKOro  MOJEIHUPOBAHMUS C MOMOILIbI0  AU(depeHInaTbHbIX
YpaBHEHUI

YMeHne onepupoBaTh MOHATUSAMH: TpaduK (QyHKIUH, oOpaTHas (yHKIHSA,
KOMIO3UIUsT (YHKIUH, JUHEHHas (QYHKIMS, KBagpaTHYHAs (YHKIIHS,
panmoHanbHast (QYHKUUS, CTENeHHas (QYHKLIUSA, TPUTOHOMETPUYECKHE
GbyHKIMK, OOpaTHbIE TPUTOHOMETPUYECKUE (YHKIMM, TOKa3aTelbHas W
norapupmuueckas (QyHKIUHM,; YyMEHHE CTPOWTH TpapuKH HU3YUYECHHBIX
GyHKIUH, BBINONHATH mpeoOpa3oBaHus TpadukoB (QyHKUUN, UCIOIB30BATh
rpaduKu UTsE U3y4EHHsI IPOIIECCOB U 3aBUCHMOCTEH, MPH PEUICHUH 3a/1a4 U3
IpYyruxX y4eOHBIX MPEIMETOB M 3a7ad W3 pPEalbHON JKU3HU; BBIPAXKATh
dbopmMynaMu 3aBHCHMOCTH MEXIY BEIMYMHAMH; HCIOIH30BATh CBOMCTBA M
rpadukud  QYHKIMA s pelmieHHs YpaBHEHUH, HEPaBEHCTB M 3ajad ¢
napamMeTpamu; H300pakaTb Ha KOOPAMHATHOM IUIOCKOCTH MHOXECTBa
peleHni ypaBHeHUH, HEPaBEHCTB M UX CUCTEM

YMeHue pemiath TEKCTOBBIE 3a/Jaud pa3HbIX TUIOB (B TOM 4YHCIE Ha
MPOLIEHTHI, OJW W YacTH, Ha JBWXKEHHE, paboTy, CTOMMOCTb TOBapOB H
yCIyT, HAJIOTHW, 33/Ja4d W3 00JacTH YHpaBieHHUS JUYHBIMH U CEMEWHBIMU
(uHaHCaMM); COCTaBJISATh BBIPAXKEHHUS, ypaBHEHUS, HEPABEHCTBA M MX
CUCTEMBI 10 YCJIOBHIO 3aJaud, HCCIEAOBATh IIOJyYECHHOE pELICHUE U
OLIEHUBAaTh  IPaBJONOAOOHOCTh  pE3ylabTATOB;, YMEHHE MOJEIUPOBAThH
peanbHBIE CUTyallud Ha A3BIKE MAaTEMAaTHUKH;, COCTAaBJIATb BBIPAKEHUS,
YPAaBHEHUsI, HEPABEHCTBA U MX CHCTEMBI IO YCJIOBHMIO 33]1a4H, MCCIIEOBATh
MOCTPOCHHbIE ~ MOJAEIM C  MHCIOJB30BAaHMEM  ammapata  anreopsl,
MHTEPIPETUPOBATH MTOTYYEHHBIN pe3yabTaT

YMeHue onepupoBaTh MOHATHSAMH: CpeAHee apuMeTHuecKoe, MeauaHa,
HauOoJblllee U HaWMEHbLIee 3HAUYECHUs, pa3Max, JUCIEPCHs, CTaHIapTHOE
OTKJIOHEHHE YHUCIIOBOrO Habopa; yMeHHE WH3BJIeKaTh, HHTEPIPETHPOBATH
nH(popMalnIo, MPEACTAaBICHHYI0 B TabMuIaX, Ha Juarpammax, rpadukax,
OTPa)KAIOILYI0 CBOWCTBA pEAIbHBIX IIPOLECCOB W SIBICHUM; NPEICTABIATH
uHOOpMALMIO €  TOMOHIbIO  Tabaul M AMarpamMM;  HCCIEOBaTh
CTaTUCTHYECKHE JaHHble, B TOM UYHCIIE C IpPHUMEHEHHEeM TrpaduyecKkux
METOJIOB UM 3JEKTPOHHBIX CPEICTB; TpaUUecKH HCCIeI0BaTh COBMECTHBIE
HaOJII0ACHNUS C MOMOIIIBIO JMarpaMM pacCeuBaHus M JMHEHHOU perpeccuu

YMeHue onepupoBaTh MOHATUSAMU: CIYYalHBIA OIBIT M CIy4aifHOE COOBITHE,
BEPOSATHOCTh CIYYalHOTO COOBITHS; YMEHHE BBIYUCIATH BEPOSTHOCTH C
UCTOJIb30BaHUEM IpahUIECKUX METO/OB; MPUMEHATH (HOPMYIIBI CIOKEHHS U
YMHOXXEHHUSI BEpPOATHOCTEH, (opMyny NOJHOM BEPOATHOCTH, (opMyy
bepuymnnu, komOuHaTOpHBIE (PAKTHI M (POPMYIIBI, OIEHUBATH BEPOSTHOCTU
peanbHBIX COOBITUH; YMEHHE ONEPHPOBATh NOHATHAMM: CiIydaiiHasl BEJIMYMHA,
pacnpeielieHue BEPOSITHOCTEN, MaTEMaTHUECKOE OXKHMJAaHUE, JUCIEPCUs U




CTaH/IapTHOE OTKJIOHEHHUE CIy4aiiHON BeTMUYMHBI, QYHKIUU pacTipeeseHus 1
IUIOTHOCTH PaBHOMEPHOTO, [TOKA3aTEIbHOIO ¥ HOPMAJIbHOTO paclpee/ICHUN;
YMEHHE HCIIOJIb30BAaTh CBOMCTBA M3YYEHHBIX PACHPEACICHUH Ul PEIICHHS
3aja4; 3HAKOMCTBO C TIOHSTHSMH: 3aKOH OONBIIMX YHCEN, METOJbI
BBIOOPOYHBIX HCCIIEOBAaHHI; YMEHHE MPUBOIUTH NPUMEPHI MPOSBICHUS
3aKOHa OOJIBIIMX YHCENT B NPUPOIHBIX U OOLIECTBEHHBIX SBJICHUSX; YMEHHE
OIIEpUPOBATh TOHATHUSAMU: COYETAHUE, IIEPECTAHOBKA, YHCIO COYECTAHHM,
YHCII0 MEPECTaHOBOK; OMHOM HbI0TOHA; yMEHHE TPUMEHATh KOMOMHATOPHBIE
GbaKkTBl W pacCyXAEHHs JUIS pEIIeHHs 3a7ad; OLCHUBATh BEPOSTHOCTU
peambHBIX  COOBITHH;  COCTaBIATH  BEPOATHOCTHYIO  MOJENb |
MHTEPIIPETUPOBATH MOJTYYCHHBIN pe3yNIbTaT

YMeHue  onepupoBaTh  IMOHATUAMM:  TOYKA,  IpsMast,  IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jyd, BEJIMYMHA YIJIa, IJIOCKUN YroJj, ABYTPaHHBIN
yroJl, TPEXIPaHHBIM Yroj, CKPELIMBAIOIIUECS IpsMblE, NapajUIeIbHOCTh U
NEPpHNCHAUKYIIAPHOCTh IMPAMBIX U HJIOCKOCTGfI, yYroj MExXay MnpsiMbIMH, YI'OJ
MEXY NPSAMON M IUIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTSIMH, PAacCTOSHHUE OT
TOYKH OO0 IINIOCKOCTH, PACCTOSAHHUC MCKAY IMPAMBIMH, PACCTOAHUC MCIKIAY
IUIOCKOCTSIMHU; YMEHHE MCII0JIb30BaTh MPU PELICHUH 3a]au U3y4yeHHbIE (aKThl
H TCOPEMBI [INIAHUMCTPHUH, YMCHUC OLCHUBATH Pa3MCPLbL 00BEKTOB
OKPY’KAIOIIEr0 MHPA; CTPOUTh MaTEMaTUYECKHE MOJEIH C IOMOLIBIO
reOMCTPHUICCKUX MOHATHH U BCJIMYMH, pelIaTb CBA3aHHBIC C HHUMHU
IIPAKTUYECKHE 3a1a4U

10
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YMeHue omnepupoBaTh MOHATUAMHU: IUIOMIAAL (UIYpbl, 00BEM (UTYpHI,
MHOTOTPaHHUK, IPAaBUJIbHBIM MHOTOIPaHHUK, CEYEHHE MHOTIOIpaHHUKA, KYyO,
napajiesienunes];, npu3Ma, nupamuja, (GuUrypa M HOBEPXHOCTb BpallCHMS,
UWIMHIP, KOHYC, mIap, cdepa, IIomaas cgepbl, MIOmaAb MOBEPXHOCTH
NUPaMU/bl, TPU3MBI, KOHYCa, IMJIMHApPA, O0BbEM Ky0Oa, MPSMOYToJbHOIO
napajuiesienune1a, NupaMmuibl, MPU3Mbl, HIUIUHAPA, KOHYCA, 11apa, pa3BEpTKa
[IOBEPXHOCTH, CEUEHUs KOHyca M LWINHApPA, MapajulelIbHbIE OCH WIH
OCHOBAHUIO, CEUEHHE Ilapa, IJIOCKOCTh, Kacaromascs chepsl, LWIMHIPA,
KOHyca; YMEHHME CTPOMTh CEYEHHWE MHOTOTpaHHMKA, U300paXkaTb
MHOTOTPaHHUKHU, (QUTYpbl M TOBEPXHOCTH BpALICHHS, UX CEUEHUs, B TOM
4uClie C IMOMOIIBI0 3JIEKTPOHHBIX CPEACTB; YMEHHE INPUMEHSTH CBOMCTBA
reOMEeTpUYECKUX (UTYp, CaMOCTOSTEIbHO (OPMYIUPOBATH OMNpPEIEICHUS
U3ydyaeMbIX (Uryp, BBIABUTATh THUIOTE3bl O CBOWCTBAX M IpHU3HAKaX
reoMeTpUYecKux (Quryp, 0OOOCHOBBIBATH WJIM OIPOBEpPraTb HUX; YMEHHE
MPOBOJIUTH KIacCU(UKAUIO (UTYp MO PAa3TUYHBIM MPU3HAKAM, BBIMOIHATH
HE00XO0IMMBIE JOTIOJIHUTENIbHbBIE TOCTPOSHUS

YMeHue  omnepupoBaTh  MOHATHSAMM:  JBMDKEHHE B IPOCTPAHCTBE,
MapajyieIbHBIA TIEPEeHOC, CHMMETpPHUS Ha IIOCKOCTH W B IPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue 1Moa00MsA, TMOAOOHBIE (UTYPBI; YMEHHE
pacrio3HaBaTh paBHbIE M TIOAOOHBIE (HUTYpPHl, B TOM YHCIE€ B IPHPOIE,
UCKYCCTBE, apXUTEKTYype; HCIOIb30BaTh I'€OMETPHUUECKHUE OTHOUICHUS NpU
peUIeHUN 3ajad; HaXOAWTh TEOMETPUYECKHUE BEIMYMHBI (JJIMHA, YTOJ,
IUI0IIAb, 00BEM) MPHU PEIIEHUH 33aJad U3 JAPYTUX YYeOHBIX MPEIMETOB U U3
peaNbHON JKM3HM; YMEHHE BBIUYHCIATH TCOMETPUYECKHE BEIUYMHBI (JUIMHA,
yroj, IJoOHiaab, O0bEM, IUIOMA[b MOBEPXHOCTH), HCHOJB3YSd H3Y4YECHHBIC
GopMynBl M METOABl, B TOM 4YHCIE: IUIOMIaAb ITOBEPXHOCTH IHPAMUMIBI,
MIPU3MBI, KOHYCa, HWIMHIPA, IJI0MAAb chepbl; 00bEM KyOa, MPsIMOYTOJIBHOTO
napajuieielunea1a, TUpaMuIbl, NMPU3MBI, IIMHAPA, KOHYyca, IIapa; YMEHHe




HaXxOJUTh OTHOIIEHUE 00BEMOB TTOTIOOHBIX (hUTyp

YMeHHne omnepupoBaTh MOHATHSAMU: MPSMOYrOJIbHAsE CHUCTEMa KOOPJAMHAT,
BEKTOp, KOOpAMHATBl TOYKH, KOOPJIMWHATBI BEKTOpPA, CyMMa BEKTOPOB,
MPOM3BEICHNE BEKTOpa Ha YHCJIO, pa3lIoKeHHe BeKTopa Mo Oasucy,
CKALIPHOE  IIPOMU3BEJCHUE, BEKTOPHOE IIPOM3BEICHHME, YIOJl  MEXKIYy
BEKTOPaMH; YMEHHE UCIOJIb30BaTh BEKTOPHBIA M KOOPJAWHATHBIN METOM s
pENICHUs TEOMETPUUYECKUX 3a7a4 U 33724 APYTruX YIeOHBIX TPEIMETOB
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YMeHnue BbIOMpPATh MOAXOAAIIMA METOJ JJISl PELICHUs 3aJaud; MOHUMAaHHE
3HaYMMOCTH MAaT€MaTHUKd B H3YYEHUM MPHUPOJHBIX U OOIIECTBEHHBIX
13 IIPOLIECCOB M SBJICHUM; YMEHHME paClO3HABaThb IIPOSIBICHUE 3aKOHOB
MaTEeMaTUKU B HMCKYCCTBE, YMEHHE IPHUBOJUTH NPUMEPHI MATEMAaTUYECKUX
OTKPBITHHA POCCUMCKON M1 MUPOBOM MaTEMaTUYECKON HAyKU

Hepeqeﬂb JIEMEHTOB COAEPKaHUS, IIPOBEPAECMBIX HA EI'D mo maTemaTuke

Kon IIpoBepsiemMblii 31eMeHT coepKAHUA
1 Yucna v BIYUCICHUS
1.1 Hatypanbnble u uenbie uncna. [Ipu3Haku JenMMOCTH LETIbIX YHCe
10 Pannonaneueie yncia. OObBIKHOBEHHBIC U JIECATUYHBIE TPOOH, MPOLIEHTHI, OECKOHEUHbIE
MEPUOIUUECKHIE TPOOH
13 Apudpmernueckuii KOpeHb HaTypalbHON creneHu. JleiictBus ¢ apudmMerndeckumMu
KOPHSIMHM HaTypaJIbHON CTETIEHH
1.4 Crenenp ¢ nenbiM nokasareneMm. CTeneHb ¢ palMOHAIBHBIM IOKazaresneM. CBOMCTBa
CTENeHU
15 CuHyc, KOCMHYC M TaHT'€HC YHMCIOBOIO apryMeHTa. ApKCUHYC, apKKOCUHYC, apKTaHI'€HC
YKCJIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuyHble U HaTypajabHbIE JOrapu(MbI
JleiicTBuTenpHble uncaa. ApupMETHUECKUE OINepaluy ¢ JeUCTBUTEIbHBIMU YUCIIAMU.
1.7 [TpubnnxEHHBIE BBIYMCIECHUS, NPaBUIa OKPYIJICHHs, NMPUKUAKA M OLEHKa pe3ysbTaTa
BBIUMCICHUH
1.8 [IpeoOpazoBanme BhIpaXeHUN
1.9 KommuiekcHsle yncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 [{enble u 1poOHO-pallMOHATbHBIE YPAaBHEHUS
22 Hppanuonajibuble ypaBHEHUS
2.3 TpUroHoMeTpUYECKUE YPAaBHEHUS
24 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPABHEHHS
2.5 Lenble u 1poOHO-paIOHANBHBIE HEPABEHCTBA
2.6 HppauroHaibHblE HEPABEHCTBA
2.7 [TokazaTenpHbIC U JOoTapuMUUECKIE HEPABCHCTBA
2.8 TpuroHomeTpuyeckre HEpaBEHCTBA
2.9 Cuctembl 1 COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB
2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C IMapamMeTpaMu
2.11 Marpuiia CuCTeMbI TUHEUHBIX YpaBHEHUN. ONpeaenTeab MaTpUIIbI
3 DyHKIUK U TpaPUKH




OyHKIusg, cnocoObl 3amanus  (QyHkmuu. ['paduk  dyaknum. B3anmHO oOpaTHBIC

31 ¢ynkunu. YétHeie 1 HeuéTHbIe pyHKuuu. [lepuognueckue GpyHKIIH
Ob6nacTpb onpeseneHus U MHOKeCTBO 3HaueHui pynkumnu. Hynmu gynkmun. [IpomexyTku
32 3HAKOIOCTOSAHCTBA. [IpoMexxyTKH MOHOTOHHOCTH (YHKIIMH. MakCUMyMbl I MUHUMYMBbI
¢byskun. Hanbomnpiiee 1 HauMeHbIee 3HaYeHHe (QYHKIIUU Ha IIPOMEKYTKE
33 CrenenHass GyHKUUSI C HATypaJbHBIM U LIEJBIM MoKa3ateneMm. EE cBoiicTBa u rpaduk.
CBoiicTBa U rpaduK KOPHS 71-0i CTETICHU
34 Tpuronomerpudeckue GyHKIIUU, UX CBOMCTBA U TpadUKH
3.5 [TokazaTenpHas u orapudmudeckas GyHKIINU, KX CBOWCTBA U IpaduKu
3.6 Touku paspbiBa. AcuMnTOTH TpagukoB ¢yHKuuid. CBoHCTBa (YHKUIMN, HENPEPHIBHBIX
Ha OTpe3Ke
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS MTOCIEA0BATEIHHOCTEN
3.8 ApudmeTrndeckasi U reoMeTpuueckas nmporpeccuu. opmyna ClI0KHBIX TPOIICHTOB
4 Hauana marematnyeckoro anammsa
4.1 [TpousBoanas ¢yukiuu. [Ipons3BoIHbIE AI€MEHTAPHBIX (PYHKIIUN
[IpumeHeHre TMPOM3BOAHONM K UCCIENOBaHMIO (YHKUMA HA MOHOTOHHOCTh U
4.2 OKCTpeMyMbl. HaxoxmeHue HamOONBIIEr0 W HAWMEHBIIETO 3HA4YeHUs (QYHKIUM Ha
OTpe3Ke
4.3 [lepBooOpasnas. MaTerpan
5 MHosxecTBa U JIOTHKA
5.1 MHOXecTBO, orepaiuu Haj MHOKecTBamMu. J{uarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BeposiTHOCTB
6.3 KomOunaTtopuka
7 I'eomerpus
7.1 Durypsl Ha MIIOCKOCTH
7.2 [TpsiMble U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHoOrorpasHuKu
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopauHatsl 1 BEKTOPHI
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