Annoranus k paboueit nporpamme no matemaruke 10-11 kiacc

HaszBanue kypca

MareMaTuKa: aﬂreﬁpa H HAYAJJaA MATEMATHYIECCKOT0 aHAJIn3a,

reoMeTpust
Knacc 10-11
CocraBurenu Xaiipyminuna P.H., KaseieBa A.U.

KomnmuectBo yacos

210 gacoB B roj (6 gacos B Henenro) 10 kitacce,
204 gaca B rojx (6 gacoB B Hegento) 11 kmace, 414 gacos 3a 2 rona.

Cratyc nporpamMmbl

Paboyas mporpamma cocraBieHa Ha OCHOBE:
e 3akona P® «O6 obpazoBaHun»;
e 3akona Pecnyonmuku Tatapcran «O0 oOpa3oBaHH»;
e ®OI'OC COO
e OOII COO «Hmxuemaktamuackas COII Nely;

VY4eOHO-METO INYECKUI
KOMILIEKT

AnreOpa ¥ Hadaja MaTeMaTH9IecKoro aHaim3a B 2-X gactsax 10-11
kinacc A.I'. Mopakosud, [1.B. Cemenos, 2020 r «MHeMO3HHaY;
«I"eomerpusi» JI.C.AtanacsH, [IpocBemenune 2019r.

[enp xkypca

e (opmupoBaHuE IIEHTPAIbHBIX MaTEMATUUECKUX MMOHATUI
(umcrno, BeMMUMHA, TeOMETpUUecKas Gpurypa, nepeMeHHas,
BEPOSITHOCTb, (PYHKIUS, IPOU3BOAHASI, HHTErpa),
obecrneynBaroINX IPEEMCTBEHHOCTb U NIEPCIIEKTUBHOCTh
MaTeMaTH4ecKoro 00pa3zoBaHus 00yJarOMINXCS;

e 1oJBeAcHHE OOyUaIOUIUXCs Ha JOCTYITHOM JJIsi HUX YPOBHE
K OCO3HaHHIO B3aMMOCBSI3U MAaTEMATHKU U OKPYXKaIOIIero
MHpa, TOHUMAHUIO MAaTEMAaTUKU KaK 9acTHU OOIIeH
KYJIbTYpbI UEJIOBEUECTBA;

® pa3BUTHE UHTEIUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
oOyuaronuxcs, Mo3HaBaTeIbHON aKTUBHOCTH,
UCCJIEIOBATENIbCKUX YMEHUHN, KpUTUYHOCTU MBILICHUS,
MHTEepeca K U3YUEHUIO0 MaTEMaTHKU;

e (opmupoBanre GyHKIMOHAUTPHOW MaTeMaTHIECKON
IPaMOTHOCTHU: YMEHUS PACIIO3HABATh MAaTeMaTHUECKUE
ACMEKThl B pEAIbHBIX KU3HEHHBIX CUTYalUSIX U TIPU
U3YYEHUU APYTrUuX y4eOHBIX IPEIMETOB, IPOSIBICHUS
3aBUCHUMOCTEH U 3aKOHOMEpHOCTEH, popMynupoBaTh UX Ha
A3bIKE MAaTEMaTUKU U CO3/1aBaTh MaTeMaTHYECKUE MOJICIH,
IPUMEHSITh OCBOCHHBII MaTeMaTU4YeCKH anmnapar 1Jis
pellIeHus MPaKTUKO-OPUEHTUPOBAHHBIX 33/1a4,
UHTEPIPETUPOBATH U OIICHUBATH MOJIy4YCHHBIE PE3yIbTaThl.

CrpykTypa Kypca

DNEMEHTBI TEOPUU MHOXKECTB U MaTEMaTUYECKOM JIOTUKH
Yucna 1 BeIpakeHUs
YpaBHEHMS U HEPAaBEHCTBA
DOyHKIUU
DNeMEHTBI MaTEMaTHYECKOTO aHaIn3a
CraTtucTuKa ¥ TEOpHUs BEPOSITHOCTEH, JIOTMKa U KOMOMHATOPUKA
TekcToBbIe 3a1aun
I'eomerpus
BexTope! 1 KOOpAMHATHI B IPOCTPAHCTBE
HcTopust maTeMaTUKH
MeTo 16l MaTeEMaTUKU

IIpomexyrounas
aTTecTanus

[IpoBoauTCS B BUIe HTOTOBOM KOHTPOJIBHOUN pabOThI COTIIACHO
« [Tonoxenuro 06 opraHu3anuu TEKYIero KOHTPOJIS
YCIEBAEMOCTH, COACPHKAHUU U TIOPSJIKE MPOBEICHUS
IPOMEXYTOUHOM aTTecTanuu o0yqaronmuxcs MbOY
«Hmxaemaktamuuckas COILLINel» AbMETEEBCKOTO

MYHHUIIUIIAJIBLHOTO paiioHa.




[Inanupyemble pe3ynbTaThl y4eOHOTO IIpeIMeTa
10-#1 xitace

BoinyckHMK HayuuTCsl (JU1sl YCHEIHOTO MPOA0JKEHU 00pa30BaHUs 110 CIELMAIBHOCTSM,
CBSI3aHHBIM C MIPUKJIAJHBIM UCIIOJIb30BAHUEM MATEMATHKH )
DneMEHTBl TEOPHUH MHOKECTB U MaTEMATUYECKOM JIOTUKH !

CB000HO ONIEpUPOBATh HMOHATHIMH: KOHEUHOE MHOXKECTBO, DJIEMEHT MHOXKECTBA,
[IOJIMHOKECTBO, IIepeceyeHne, 00bEINHEHNE U Pa3HOCTh MHOYKECTB, YMCIIOBbIE MHOKECTBA
Ha KOOPAMHATHOM IIPSMOM, OTPE30K, NHTEPBAJ, IIOJYUHTEPBAII, IPOMEKYTOK C BBIKOJIOTON
TOYKOM, TpaduuecKoe MpeCTaBICHIEe MHOKECTB Ha KOOPAMHATHOH IJIOCKOCTH;

3a/1aBaTh MHOKECTBA IIEPEUNCICHUEM U XapaKTEPUCTUYECKUM CBOMCTBOM;

OIIEPUPOBATH MTOHATUAMHU: YTBEPKICHHUE, OTPULIAHUE YTBEPKACHUS, HCTUHHBIE U JIOKHBIE
YTBEPKICHUSI, IPUUMHA, CJIECTBUE, YACTHBIN ClTyyall OOIIEero YTBEpKIACHUSI, KOHTPIPUMED;
MIPOBEPATH NPUHAICHKHOCTD JIEMEHTAa MHOXKECTBY;

HaXOJUTh MepeceueHne U 00beIMHEHNE MHOXKECTB, B TOM UHCJIE NMPEACTaBICHHBIX
rpaduyecku Ha YMCIOBOM MPAMOI 1 Ha KOOPAMHATHOM MIIOCKOCTH;

MIPOBOJUTH JI0KA3aTeNIbHbIE PACCYXKACHUS JUIsl 000CHOBAHUS UICTUHHOCTH YTBEPIKICHUH.

B noBcenHEeBHOM )XU3HU U IIPY U3YYEHUU APYTUX MPEAMETOB:

WCIIOJIb30BATh YMCJIOBbIE MHOXKECTBA HA KOOPIMHATHON NPSIMOU U Ha KOOPIAWHATHON
IIJIOCKOCTH JIJIS1 ONTMCAHUS PEAIBHBIX IIPOLIECCOB U SIBIICHUN;

IIPOBOJIUTH JI0KA3aTEIIbHBIE PACCYXKICHHUS B CUTyal[UsIX [IOBCEHEBHOM )KU3HU, IPU PEILICHUN
3a/1a4 U3 Ipyrux MNpeaMeToB

Uucna u BeIpaXeHUS:

CB00OJTHO OTIEPUPOBATH MOHATHSAMH: HATYPATHHOE YHCIIO, MHOXKECTBO HATYPAIbHBIX YHCET,
1I€7I0€ YMCII0, MHOXKECTBO IIEJIBIX YHCeN, OOBIKHOBEHHAS POOb, AeCATHYHAS APOOb,
CMEIIIAHHOE YHMCJI0, PAIIMOHATLHOE YUCII0, MHOYKECTBO PAIMOHAIBLHBIX YHCE,
HPPaIMOHAILHOE YUCIIO, KOPEHb CTEIICHH N, ICHCTBUTEIHLHOE YHCII0, MHOXKECTBO
JNCHCTBUTEILHBIX YHCEJI, FCOMETPUYCCKAst HHTEPIPETAINSI HATYPATbHBIX, [IEJIBIX,
paIMOHAIBHBIX, ICHCTBUTEIILHBIX YHCEI;

MMOHUMATh U OOBSICHATH PA3HHUILY MKy MTO3UIIMOHHON M HETTO3UITMOHHOHN CHCTeMaMu
3aIIMCH YHCET,

MEPEBOJIUTh YHCIIA M3 OJJHOW CUCTEMBI 3aITMCH (CHCTEMBI CUYMCIICHHS) B APYTYIO;
JOKa3bIBaTh M UCIIOJIb30BATh IPU3HAKH JICTUMOCTH CYMMBI M IIPOU3BEIACHUS IIPH
BBITIOJIHCHUH BBIYUCIICHUH U PEIICHUH 3a/1a4;

BBITIOJIHATH OKPYTJICHUE PAIIMOHABHBIX U UPPALMOHATIBHBIX YHACEI C 33JaHHON TOYHOCTHIO;
CpaBHMBATh JICHCTBUTEIIbHBIC YUCIIA PA3HBIMU CIIOCOOAMH;

YIOPSIIOYUBATH YKCIIA, 3aAIIMCAHHBIC B BUIC OOBIKHOBEHHOH M JICCATUYHOM JpoOH, Yuca,
3alHMCaHHbIC ¢ UCIIOJIB30BaHUEM apu(PMETHYCCKOro KBaJAPATHOrO KOPHS, KOPHEH CTereHU
Ooumble 2;

Haxoauth HOJI m HOK pa3HbiMu cioco6aMu 1 UCIOJIb30BaTh UX MPH PEIICHUH 3a/1a4;
BBITIOJTHATH BBIUMCIICHUS U IPe0Opa30BaHusl BRIPKECHUIM, COJIEPKaIINX ACHCTBUTEIbHBIC
4yclia, B TOM YHCIe KOPHU HaTypajdbHBIX CTEIIEHEH;

BBITIOJTHATH CTaH/IAPTHBIE TOXKIECTBEHHBIE MTPEOOPa30BaHUS TPUTOHOMETPUUECKUX,
Jorapu(pMUUECKHUX, CTETIEHHBIX, HPPAIIMOHAIBHBIX BEIPAKEHUI.

B nmoBcegHeBHOI KU3HU U IIpU U3YUCHUHU APYTUX IIPEAMCTOB:

BBINOJIHATH U OOBSICHSATH CpaBHCHHC PE3YyJIbTATOB BBIYHCIICHUI IIpU pCHICHUH NPAKTUICCKUX
3aaa4, B TOM 4YHUCJIC HpI/I6J'II/I)KCHHBIX BBIQHCHCHHﬁ, HCIIOJIb3Y: pa3HbIC CIIOCOOBI CpaBHeHHﬁ;
3allMCbIBATb, CPAaBHUBATL, OKPYTJIATH YUCIIOBBIC NAHHBIC PCAJIbHBIX BEJIMYUH C
HCIIOJIb30BAHHUEM PA3HBIX CUCTCM U3MCPCHMU,

COCTaBJIATh U OUCHUBATH PA3HbIMU CIoco0amMu YUCIOBBIC BBIPAKCHUSA IPpHU PCIICHUN
MPaKTUYCCKUX 3adaY U 3a7a4 U3 APYIrux y‘-Ie6HBIX npeaAMCTOB



VYpaBHEHHUs U HEPABEHCTBA!

CB0001HO OTIEpUPOBATh MOHATUSAMH: YPAaBHEHHE, HEPABEHCTBO, PABHOCHIIbHBIC YPABHEHUS U
HEPABEHCTBA, YPABHEHUE, SIBIIIOIIEECS CIECICTBUEM IPYroro ypaBHEHMs, YPaBHEHU,
PaBHOCHIIbHBIE HA MHOKECTBE, PABHOCHJIbHBIE MPEOOpa30BaHMsI yPAaBHEHUH;

peuaTh pa3Hble BUAbl YPABHECHUN U HEPABEHCTB U UX CUCTEM, B TOM YUCJIE HEKOTOPBIE
ypaBHeHus 3-ii U 4-i cTenenel, IpoOHO-palMOHATIbHBIE U UPPAIIMOHAJIBHEIE;

OBJIaZIETh OCHOBHBIMH THIIAMH TTIOKA3aTEIBHBIX, JIOTApU(PMUUECKUX, HPPALUOHATHHBIX,
CTEIICHHBIX YPaBHEHUM U HEPABEHCTB U CTAaHJAPTHBIMUA METOJAMH UX PEIICHUN U IPUMEHSTH
UX MPH pEUICHUU 3a]1a4;

IIPUMEHATH TeopeMy be3y K pelIeHnI0 ypaBHEHMI;

IIPUMEHATH TeopeMy Buera 1is peleHnss HeKOTOPbIX YPaBHEHUM CTEIIEHU BBIIIE BTOPOM;
[IOHUMAaTh CMBICII TEOPEM O PABHOCUJIbHBIX U HEPABHOCUIIbHBIX ITPEOOPA30BaAHUIX
YPAaBHEHUH U YMETh UX JOKA3bIBaTh;

BJIQJIETh METO/IaMU PELICHUS YPaBHEHU, HEPABEHCTB U UX CUCTEM, YMETh BHIOMPATh METO
penieHns 1 000CHOBBIBAaTh CBOW BHIOOD;

HCII0JIb30BAaTh METO/1 MHTEPBAJIOB JUIsl pEIIEHNs HEPABEHCTB, B TOM YHUCJIE JPOOHO-
palMOHAIBHBIX U BKIIOYAOLIUX B C€0s1 MppaIlMOHAIbHbBIE BBIPAKECHMUS;

pemarh anredpanyeckue ypaBHEHMsI U HEPaBEHCTBA U UX CUCTEMBI ¢ TapaMeTpaMu
anredpanvyeckuM U rpaguueckuM MeTo1aMu;

BJIAJIETh Pa3HBIMU METOJIAMH JI0KA3aTEIbCTBA HEPABEHCTB;

penaTh ypaBHEHHS B LIENbIX YNCTIAX;

n300paxkaTh MHOXKECTBA Ha MJIOCKOCTH, 3a/1aBa€Mble YPaBHEHUSMHU, HEPABEHCTBAMU U UX
CUCTEMAaMU;

CBOOOHO MCHOJIB30BaTh TOXK/IECTBEHHBIE TPEOOPa30BaHUS ITPH PEIICHUN YpaBHEHUH U
CHUCTEM ypaBHEHUI

B noBceaHeBHOM KU3HU U IPH U3YUEHUH IPYTUX IPEIMETOB!

COCTABJIATh U PeIlaTh YPAaBHEHHsI, HEPABEHCTBA, X CHCTEMBI TIPU PEIICHUH 3a/1a4 JPYTUX
y4eOHBIX MPEIMETOB;

BBITIOJTHATE OLIEHKY TIPaBIOIIOI00MS pe3yabTaToOB, MOJy4aeMbIX TIPU PEIICHUN Pa3THIHBIX
ypaBHEHHI, HEPABEHCTB U MX CUCTEM IIPH PEICHUH 33134 IPYTUX YUEOHBIX PEAMETOB;
COCTABJISATB U PEIlIaTh YPABHEHHs U HEPABEHCTBA C MTApaMETPAMH TIPU PEIICHUH 3a/1a4
JIPYruX y4eOHBIX MPEIMETOB;

COCTaBJIATh YpaBHEHUE, HEPABEHCTBO WJIM UX CHCTEMY, ONMCHIBAIONINE PEATBHYIO CUTYAITUIO
WM IPUKIIAHYIO 33]1a9y, HHTEPIPETUPOBATH MOJIYYCHHBIC PE3YIIbTATHI;

WCIIO0JIh30BATh MPOTPAMMHBIE CPEJICTBA TPU PEIICHUH OTIEIBHBIX KJIACCOB YPAaBHEHUN U
HEPaBEHCTB

DOyHKIUU:

Brnaners moHATUAMHU: 3aBUCUMOCTb BEJIMUUH, (QYHKIMS, apryMEHT U 3HaueHue (QpyHKuuu,
001acTh OIpeeseHusl 1 MHOXKECTBO 3HaYeHUN (QYHKIUH, rpaduK 3aBUCUMOCTH, TpapuK
GyHKUMY, HYIU QYHKIUHI, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA, BO3pAaCTaHUE HA YHCIOBOM
IIPOMEXYTKE, yObIBAHUE HA YMCIOBOM ITPOMEXYTKE, HanOOJIbIlIee M HAUMEHbLIIee 3HAYCHHE
(YHKLIMHU Ha YKCIOBOM MPOMEXKYTKE, lTepuoandeckas GyHKLUs, IEpUOJl, YeTHAsI U HEUEeTHAs
(GYHKUMU; yMETh IPUMEHSATh 3TH MOHATHS IPU PELICHNH 3a/1a4;

BJIQJIeTh MOHATHEM CTeNeHHast (PYHKILUsS; CTPOUTH €€ rpauK U YMETb IPUMEHSATh CBONCTBA
CTeNeHHON (YHKIMH MPH pEeIIeHUH 3a/1ay;

BJIQJIETh MOHATUAMU MOKa3aTesIbHas (QYHKIHS, SKCIIOHEHTA; CTPOUTh UX I'pauKu U yMETh
MIPUMEHSATH CBOMCTBA MOKa3aTeabHON (PYHKIIMU MIPU PELICHUHN 3a7ay;

BJIQJIETh MOHATHEM JorapudMudeckas QyHKLUSA; CTPOUTH €€ rpaduK U yMETh IPUMEHSATh
cBo¥icTBa Jlorapu(MUUecKoi PyHKIIMM MIPH PELICHUHN 3a71ay;

BJIQJIETh MOHATUAMU TPUTOHOMETPUUECKUE (PYHKIINH; CTPOUTH UX I'paUKu U YMETh
MIPUMEHSATH CBOMCTBA TPUTOHOMETPUYECKUX (DYHKIUI MPU pelIeHnH 3aa4;

BJIQJIETh MOHATHEM OOpaTHas (PyHKIMS; IPUMEHSTH 3TO MOHITHUE MPH PEIICHUH 3a/ay;



MPUMEHSATH NPH PEIICHUU 33]a4 CBOWCTBA (PYHKIMIA: YETHOCTD, TIEPHOUYHOCTD,
OTPaHUYECHHOCTb;

MPUMEHSATH NIPH PELICHUHU 33]a4 IpeoOpazoBaHus IpaduKOB PYHKIIHIA;

BJIQJICTh MOHATHAMH YUCIIOBAs MOCIIEA0BATEILHOCTD, apH(PMETHIECKas! K TeOMETpUIEcKast
porpeccus;

MPUMEHSTH NPH PEILICHUN 33]a4 CBOWCTBA U PU3HAKU apU(PMETUUECKON 1 T€OMETPUIECKOM
IIPOTPECCUN.

B noBceaHeBHOM KU3HU U NIPU U3YYEHUH IPYTUX YYEOHBIX MIPEIMETOB:

OTIPENIENATH IO TpauKaM U MCIIOJIb30BaTh IS PEIICHHUS MPUKIIAJIHBIX 3a/1a4 CBOIMCTBA
peaJIbHBIX IIPOLIECCOB U 3aBUCUMOCTEN (HanOObIINe U HAMMEHbILINE 3HAYCHMUS],
MIPOMEKYTKH BO3pPACTAaHUS U yOBIBAaHUS (PYHKIHH, IPOMEKYTKH 3HAKOTIOCTOSIHCTBA,
ACHMITOTBI, TOYKH NIeperuoda, nepuo/i u T.11.);

MHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOW NPAKTHYECKOW CUTYALUH;.
ONPEENATh N0 IpaduKkaM MPOCTEUIINE XapaKTEPUCTUKHU IEPUOINYECKUX ITPOLIECCOB B
OMOJIOTHH, SKOHOMHKE, MY3bIKE, PaAHOCBSI3U U JIp. (aMIUIUTYa, IEPUOJ U T.I1.)

DJeMEeHTHl MaTEMAaTHYECKOI0 aHAJIN3a.

Bragets moHsiTHEM OECKOHEYHO YOBIBAOIIAs TEOMETPUYECKAs IPOTPECCUS U YMETh
MPUMEHSTH €T0 TIPU PEIICHUH 3a]1aY,

MIPUMEHSITH JIJISl PEIICHUS 3a71a9 TEOPHIO MPECIIOB;

BJIAJIETh HOHITHSIMH OECKOHEYHO OOJIBIINE U OECKOHEYHO MaJjIble YMCIIOBEIE
MOCJIEI0BATEIILHOCTH M YMETh CPAaBHUBATh OECKOHEYHO OOJIBIINE U OECKOHEYHO MaJIbie
MOCJIEA0BATENLHOCTH;

BIIQJIETh TTOHATHUSAMHU: POU3BOIHAS (DYHKIIMH B TOUKE, MPOU3BOAHAS (DYHKIIUH,
BBIYUCIISATH TPOU3BO/IHBIC AIEMEHTAPHBIX (PYHKIMH U UX KOMOWHAIIHIHA;

uccaeaoBaTh (YHKIIMA HA MOHOTOHHOCTB U OKCTPEMYMBI;

CTPOUTH rpaUKH ¥ MPUMEHSITH K PEIICHUIO 3371a4, B TOM YHCJIE C TTapaMeTPOM;
BJIQJICTh TIOHSATHEM KacaTelibHas K TpaduKy QyHKIIUN U yMETh MPUMEHSTh €r0 IIPH PEIIeHUN
3aja4;

BJIQJIETh TTOHATHUSAMHU IepBOOOpazHas QyHKIUS, ONIPEICICHHBIN HHTETpal;

NpUMEHATh Teopemy HproToHa—JIeliOHuUIIa 1 ee CIeCTBHS IS PEIICHUS 3a/1a4.

B noBceaHeBHOM KU3HU U NIPH U3YUEHUH IPYTUX YYEOHBIX MTPEIMETOB:

pelaTh NpUKiIaJHble 3a1a4u U3 OMOIOTUH, GU3UKU, XUMHUH, SKOHOMUKH U APYTUX
MIPEeIMETOB, CBSI3aHHbBIE C UCCIIEIOBAHUEM XapaKTEPUCTUK MPOLIECCOB;
HMHTEPIPETUPOBATH MOTYYCHHBIE PE3YJIbTAThI

CraTucTuka u TCOPHA BCPOHTHOCTeﬁ, JIOTHKa 1 KOM6I/IHaTOpI/IKa:

OrnepupoBaTh OCHOBHBIMU OTIMCATEIbHBIMH XapaKTEPUCTUKAMHK YHUCIOBOTO Habopa,
MOHATHEM IFeHepaibHasi COBOKYITHOCTh U BBIOOPKOI U3 HEe;

OTIEpUPOBATH NOHATUSMHU: YACTOTA U BEPOSITHOCTh COOBITHSA, CyMMa U MPOU3BEICHHE
BEPOSATHOCTEH, BRIYMCIISATH BEPOSTHOCTH COOBITHIA Ha OCHOBE TI0JICYETA YHCIIA UCXOJIOB;
BIIaJIETh OCHOBHBIMU MOHATUSMU KOMOMHATOPUKH U YMETh UX MIPUMEHSTH MIPU PELICHUH
3a1a4;

MMETh TpeJICTaBlIeHne 00 OCHOBAaX TEOPUU BEPOSATHOCTEIH;

HMMETh IPEJICTABICHNE O TUCKPETHBIX U HEMPEPBIBHBIX CIYyYaHBIX BETUYMHAX U
pacrnpeneneHusax, 0 He3aBUCUMOCTHU CIy4allHbIX BEJIMYUH;

HMMETh MPEJICTaBICHNE O MAaTEMAaTHUYECKOM OKUIAHUH U AUCTIEPCUH CITyJailHBIX BETUYHH,
HWMETb MPEJCTaBICHUE O COBMECTHBIX PACTIPEACICHUIX CyYalHbIX BEJIUYHH;

MMOHUMATh CYTh 3aKOHA OOJILIITUX YHCEN U BHIOOPOYHOTO METOAa U3MEPEHUS BEPOSTHOCTEH;
HMMETb MPEJCTaBICHUE O HOPMAIBHOM paCIpeAe/iEHUU U TpUMEpPax HOPMaJIbHO
pacmpeeleHHbIX CIIy9aiiHbIX BEJIHYNH;

HUMETb MPEJCTABICHUE O KOPPEISIIUN CIIyYallHbIX BETUYHH.



B noBcenHEeBHOM )XU3HU U IIPU U3YYEHUU JPYTUX NIPEIMETOB:

—  BBIYMCIISATH WIN OLIEHUBATH BEPOSITHOCTH COOBITUH B peaslbHON JKU3HU;

— BBIOMPATH METOJIbI MOJAXOISAIIETO MPEICTABICHUS U 00PaOOTKHU JTaHHBIX

TexkcroBble 3a1a4H:

— Pemate pa3Hble 3a1a41 IOBBIIEHHON TPYIHOCTH;

— aHAJIM3MPOBATH YCIOBHE 33/1a41, BBIOMPATh ONTUMAIBHBIN METOJ] peIlIeHHs 3a/1auH,
paccMmarpuBas pa3jiMuHble METO/bI;

— CTPOMTH MOJEIb PELICHUS 3a1a4H, IPOBOIUTH J10Ka3aTEIbHbIEC PACCYKICHUS IPU PELLICHUN
3a/1a4y;

— pemaTthb 3a/1a4u, Tpedyronue nepedopa BapuaHTOB, IPOBEPKH YCIOBHIA, BRIOOpA
ONTUMAJILHOTO PEe3yJIbTaTa;

— aHAJIU3UPOBATh U UHTEPIIPETUPOBATH [IOJIyYEHHBIE PEIICHUS B KOHTEKCTE YCIOBUS 3a/1a4H,
BBIOMpATH PELICHMS], HE IPOTUBOPEYAINE KOHTEKCTY;

— TepeBOAMTH MPH PEIICHNH 3aaui HH(OPMALIMIO U3 0JHOM (OPMBI 3alHUCH B JPYTYIO,
HCIOJIb3YS TIPU HEOOXOIMMOCTH CXEMBI, TaOIHIIbI, TpadUKU, AUArPAMMBI.

B noBceaHeBHOM KU3HU U IPU U3YUEHUH IPYTUX IPEIMETOB!

— peuiath NpakTUYECKUE 3374a4YU U 33/1a4M U3 IPYruX MpeIMeTOB

I'eomerpus:

— Bnagets reomeTpruyecKMMU HOHATUSMU IIPU PELICHUH 3aa4 U MPOBEACHUN
MaTeMaTHYECKHUX PacCyXJCHHIH;

— CaMOCTOSITENbHO (POPMYIUPOBATH ONPENIETICHNUSI TEOMETPUUECKUX (PUTYP, BBIABUTaTh
TUIIOTE3bI O HOBBIX CBOMCTBAX U MPHU3HAKAX F€OMETPUUECKUX GUTYP U 0O0CHOBBIBATH MIIH
OTpoBEpraTh X, 0000IIaTh WM KOHKPETU3UPOBATH PE3YIbTAThl HA HOBBIX KJaccax Guryp,
MIPOBOJIUTH B HECTIOKHBIX CITy4yasx Kiaccu(pukanuio GUryp mo pa3inyHbIM OCHOBAHUSM;

— HCCIIeZI0BATh YEPTEXHU, BKIHOUasi KOMOMHAUU QUTYyp, U3BJIEKAaTh, UHTEPIPETUPOBATh U
peoOpa3oBbIBaTh HHGOPMAIIHIO, TIPEICTABICHHYIO Ha YEPTEkKaX;

— pewiarb 3aa4¥ Fr€OMETPUYECKOrO CONEPIKAHNA, B TOM YHUCIIE B CUTyalUsX, KOT1a aJITOPUTM
pelLIeHHs He CIIEAYET IBHO U3 YCIOBHSI, BBIIOJIHATh HEOOXOAMMBIE JJIS PEIICHUS 3a/1aun
JIOTIOJIHUTENBbHBIE TOCTPOEHUS], UCCIIE0BAaTh BO3ZMOKHOCTh IPUMEHEHUS TEOpeM U (HopMyII
JUI PEICHUs 33124,

— yMmeThb (GOpMYIHPOBATh U I0Ka3bIBATh T€OMETPUUECKUE YTBEPKICHNUS;

—  BJIAJIETh MOHATUAMHU CTEPEOMETPUN: IPU3Ma, NTapaJUIeICIUIE, TUpaMHIa, TETPadIp;

— HMEeTb NIPEJICTABICHHS 00 aKCHOMaX CTEPEOMETPUH U CIEICTBUSAX U3 HUX U YMETb
IIPUMEHSATH UX IPU PEIICHUY 3a/a4;

— YMETb CTPOUTH CEYEHUSI MHOTOIPAHHUKOB C MCIIOJIb30BaHUEM PA3JIUYHBIX METOJIOB, B TOM
4HCIIe U METOJA CIIEI0B;

— HMETb [IPEICTABICHUE O CKPEIIUBAIOIIUXCA MPSMBIX B IIPOCTPAHCTBE M YMETh HaXOIUTh
YroJI ¥ PAaCCTOSTHUE MEXKIY HUMU;

— TPUMEHATH TEOPEMBI O MAPAJIIEIBHOCTH MPSMBIX U INIOCKOCTEN B IIPOCTPAHCTBE IIPU
pELIECHNH 3a]1a4;

— yMETh IPUMEHSATH MapajlieNbHOE IPOSKTUPOBAHUE 1Sl U300paxkeHus Guryp;

— YMETb IPUMEHATH NEPIEHIUKYIIPHOCTH IPSIMOM U INIOCKOCTHU IIPU PELLIEHUU 3a7a4;

—  BJIAJETh MOHATUAMHU OPTOTOHAJIBHOE TPOEKTUPOBAHNE, HAKIIOHHBIE U UX NTPOEKIINH, YMETh
MIPUMEHSATH TEOPEMY O TPEX NEPIEHANKYIISIPax NPU PELIEHUH 3a/1a4;

— BIAJIeTh MOHATHAMHU PACCTOSIHUE MEXY (PUT'YpaMU B IPOCTPAHCTBE, OOLIUM MepreHAnKYIsp
JBYX CKPELMBAIOIINXCS NPSAMBIX U YMETh IIPUMEHATD UX IIPU PELICHNN 3a]a4;

—  BJIAJIETh MOHATUEM YIOJI MEXKIY IPSIMOU U IUIOCKOCTBIO U YMETh IIPUMEHSATH €T0 NPU
pEILIEHNH 33]1a4;

—  BJIQJIETh MOHATUSAMU ABYI'PAHHBIN YTOJ1, YyroJl MEXy IJIOCKOCTSAMHU, IEPIEHIUKYIISIPHBIE
IJIOCKOCTH M YMETh IPUMEHSATH UX IIPU PELLICHUH 33a4;

— BIJIQJETh MOHATUAMH IIPU3Ma, apajuIeJENUIE] U IPUMEHATh CBOICTBA NapaliesienuIeaa
IIpY PELICHNUH 33]1a4;

—  BJIAJIETh MOHATUEM IPSAMOYIOJIBHBIN NapajlyieIeNUIe] U IPUMEHATh €r0 IIPU PELLICHUN
3az1a4;



BJIAJICTh MOHSATUSAMHU MMUPAMUJIA, BUBI IUPAMU], JIEMEHTHI PABMIHLHON MUPAMUJIBI U YMETh
MIPUMEHSTh UX TIPHU PELICHUH 3a/1aY;

HMMETh MPEJCTaBICHUE O TeopeMe Diiepa, MPaBUIbHBIX MHOTOTPAaHHUKAX;

BJIQJIETh MOHSATUEM ILJIOLIAN TOBEPXHOCTEH MHOTOTPAHHUKOB M YMETh IPUMEHSTDH €r0 MpU
pelIeHun 3a/1ay;

BIIAJICTh MOHATUSAMHU TeJla BpaleHus! (UIHHIP, KOHYC, Iap U cdepa), X CEUSHUS U YMETh
MIPUMEHSTh UX TIPHU PELICHUH 3a/1a4;

BJIQJICTh TIOHATUSAMHU KacaTelIbHbIE MPSMbIE U TNIOCKOCTH U YMETh MPUMEHSTH U3 TIPU
pelIeHny 3a/1ay;

HMMETh TIPEJICTABJICHUS O BIIMCAHHBIX U ONMMCAHHBIX CPepax U YMETh MPUMEHSATh UX TIPH
pelIeHuy 3a/1ay;

BJIQJIETh TIOHATUAMU 00bEM, 00HEMbI MHOTOIPAHHUKOB, TEJI BPALIEHUS U IPUMEHATH UX MPU
peleHnn 3a/1ay;

HMMETh MPEJCTABICHUE O Pa3BEPTKE IUIMH/IPA U KOHYCA, IO TOBEPXHOCTH ITUIMHAPA U
KOHYCa, yMETh NMPUMEHSITh X MIPU PEIICHUH 33/1a4;

HMMETh MPEJICTaBICHUE O IUIOMIAaAU chepbl U yMETh IPUMEHSTD €r0 MPU PEIICHUH 3a1a4;
YMETh pelIaTh 3aJja4i Ha KOMOWHAIIMN MHOTOTPAHHUKOB | TEJ BPAIICHUS;

HWMETh MPEJICTaBICHUE O MOJ00UM B MPOCTPAHCTBE M YMETh PENIaTh 3a7a4i Ha OTHOIIICHHE
00BEMOB H TIJIOMIAIeH TOBEPXHOCTEN MO T00HBIX QUTYD.

B noBcenHEeBHOM )XHU3HU U IPU U3YYEHUU APYTHUX MPEAMETOB:

COCTaBJIISAThH C MCIIOJIb30BAaHUEM CBOICTB Fr€OMETPUUECKUX GUTYp MaTeMaTHUYEeCKHE MOAETU
JUISL peIIEHNs 3a/1a4 IPAKTUYECKOTO XapaKTepa U 3a/1a4 U3 CMEXHBIX TUCIHILINH,
HCCIEA0BAaTh MOJYYE€HHBIE MOJEIIN U HHTEPIIPETUPOBATE PE3YJIHTAT

BekTopsl 1 KOOpIMHATHI B IPOCTPAHCTBE:

BrnaneTh MOHATHAMU BEKTOPHI M UX KOOPAMHATHL;

YMETh BBITIOJIHATH OTICPAIIMH HaJl BEKTOPAMH,

WCTIOJb30BATh CKAIIIPHOE IMPOU3BEICHHE BEKTOPOB MPH PEIICHUH 3a71ay;

MPUMEHSTH YPaBHEHHE TUIOCKOCTH, (POPMYITYy pacCTOSTHHS MEXTy TOUKAaMH, YPaBHCHUE
cdepsl pu peIICHUH 3a1a4;

MPUMEHSTH BEKTOPBI U METOJ KOOPAWHAT B MIPOCTPAHCTBE NIPU PEIICHUH 3a/1a4

I/ICTOpI/IH MaTCMAaTUKU.

NmeTh MIpEACTAaBICHHUE O BKJIIaJAC BhIAAOINUXCA MaTEMATUKOB B Pa3BUTHEC HAYKH,

IIOHUMATH POJIb MATCMATHUKU B Pa3BUTHHU Poccun
MeTOI[BI MaTCeMaTHUKU.

Hcnonp30BaTh OCHOBHBIE METO/Ibl JOKA3aTENILCTBA, POBOIUTH JOKA3aTEIbCTBO U BBHIOJIHSITH
OTIPOBEPIKEHUE;

MIPUMEHSATh OCHOBHBIE METO/IbI PEIICHUS] MAaTEMaTUYECKHX 3a/1a4;

Ha OCHOBE MAaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE XapaKTepu3OoBaThb KpacoTy U
COBEPILIEHCTBO OKPYXKAIOIIETr0 MUPA U MPOU3BEICHUI UCKYCCTBA;

MPUMEHATh TMPOCTEUIIME MPOrpaMMHBIE CPEICTBA M AIIEKTPOHHO-KOMMYHHKAIIHOHHBIE
CUCTEMBI [IPU PEIICHUH MaTeMaTHUECKUX 3ajay;

IIOJIB30BATbCA IIPUKIIAAHBIMU IIPOrpaMMaMH KU IIPOrpaMmMaMu CHUMBOJIBHBIX BBIYMCIICHUH JJIA
HUCCICAOBaHUA MaTCMAaTHYICCKUX OOBEKTOB.

BLIHyCKHI/IK MOJIYYHUT BO3MOXKHOCTb Hay‘II/ITLCSI(I[J'IH oOecreueHrs] BO3MOXKHOCTH YCHICIIHOTO
MPOAOJIKCHUA 06p3.30B8.HI/I$I M0 CICHHUAJIBHOCTAM, CBA3aHHBIM C OCYHICCTBIICHUCM HaquOﬁ )51
HCCIIeN0BATEIbCKOM AEATEILHOCTH B 00J1aCTH MaTeMaTUKH U CMEKHBIX HaYK)I

ONeMEHThI TECOPHUU MHOKECTB U MaTeMaTH4eCKOM JTOTUKH:

ONICpUPOBATH NOHATUEM OIIPEACICHUA, OCHOBHBIMU BHUIaMU OHpG,Z[GJ'IGHPII’I, OCHOBHBIMU
BHUIaMH TCOPEM;

NMOHUMATDb CYTb KOCBCHHOI'O JOKAa3aTCIILCTBA,

ONCpUpOBaATh NOHATUAMHA CYECTHOI'O U HCCUCTHOI'O MHOKECTBA,

NPUMCHATH MCTO/L MaTeMaTHYEeCKOM HHIAYKIUU I TPOBECACHUA paccymneHHﬁ n
AO0Ka3aTCJIbCTB U IIPpU pCIICHUHN 3a/1a4.



B noBcenHEeBHOM JKU3HU U IIPU U3YYCHUU APYTUX MPEAMETOB:

— HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK U SI3bIK JIOTMKH JIJIS1 ONIUCAHUS PeaIbHBIX
MIPOIIECCOB U SBJICHUM, IPU PEIICHUH 3a/1a4 APYrUX y4eOHBIX MPEIMETOB

Uucna u BeIpaXeHUS:

— cBO0OOIHO ONIEPUPOBATh YHCIOBBIMH MHOXKECTBAMU TPH PEILICHUH 3a]1a4;

— T[OHUMAaTh IPUYUHBI U OCHOBHBIE UJIEU PACILUPEHUS YUCIOBBIX MHOXECTB;

— BJIaJIETh OCHOBHBIMU MOHITUSAMU TEOPUU JETUMOCTH IPU PELLIEHUH CTaHJAPTHBIX 3a1a4

— uMeTh 0a30BbIE MPEICTABICHUS O MHOYKECTBE KOMIUIEKCHBIX YHCET;

— CBOOOHO BBITIOJHSTH TOX/IECTBEHHBIE TPEOOPA30BAHUS TPUTOHOMETPUIECKUX,
JTOrapu(PpMHUECKIX, CTEICHHBIX BBIPAKEHUI,

— BHaaeTh Gpopmynoit OmHoma HeroToHa,

— TMPUMEHSATH IPU PELIeHUH 3a7a4 TeopeMy o JuHeHoMm npeactasiennu HO/I;

— TMPUMEHATH IpHU peuieHuu 3aaau Kuralickyto Teopemy 00 ocTaTkax;

— TMPUMEHATH IpHU pelieHuu 3a1ad Manyio teopemy depma;

— YMETh BBINOJIHATH 3allMCh YUCIIA B TO3UIIMOHHOM CUCTEME CUUCIICHNUS;

— TMPUMEHSATH IPU PELIEHUH 3a7a4 TEOPETUKO-YUCIOBbIE (PYHKIIUU: YUCIIO U CyMMa JieNTuTeNeH,
¢byHKIMI0 Diiepa;

— TMPUMEHATH IPU PElIeHUH 3aja4 HenHble Apoou;

— TPUMEHATH IPH PEIICHUH 3a]]a4 MHOTOYJIEHBI C IEHCTBUTEILHBIMU U LETBIMU
ko3 urmentamu;

— BJIAJETh MOHATUAMHU IPUBOJUMBIA U HEIPUBOAUMBIN MHOTOWIEH U PUMEHSATH UX MPU
penieHnn 3a1a4;

— IPUMEHATH NPH peleHnH 3a1a4 OCHOBHYIO TEOpEMY alIreophl;

— TPUMEHATH NP PEIICHUH 3a/1a4 MpocTenne GyHKIIMA KOMIUIEKCHOM MEPEeMEHHOM KaK
reoMeTpu4ecKue npeoodpa3oBaHus

YpaBHEHUS 1 HEPABEHCTBA!

— CBOOOJHO ONPEAEATh TUI U BEIOUPATh METO]I PEIIEHUS T0KA3aTEeIbHBIX U
norapu(pMUUECKUX YPaBHEHUN U HEPABEHCTB, MPPALMOHAIBHBIX YPAaBHEHUH U HEPABEHCTB,
TPUTOHOMETPUYECKUX YPABHEHUM U HEPABEHCTB, UX CUCTEM;

— CBOOOJHO pellaTh CUCTEMbI IMHEWHBIX YpaBHEHHUI;

— peuiaTb OCHOBHBIE THUIIBI YDABHEHUM U HEPABEHCTB € NIapaMeTpamMy;

— TPUMEHATH IIPU PELIeHUH 3a1a4d HepaseHcTBa Ko — byHskoBckoro, bepHymnu;

— HMETb [IPEICTAaBICHUE O HEPABEHCTBAX MEXKIY CPEJHUMH CTCIIEHHBIMU

DOYHKIUU:

—  Joctmxkenue pesynbratos paszaeina II;

—  BJIAJIETh MOHATUEM aCUMIITOTBI U YMETh €0 IIPUMEHATH IIPY PELLIECHUH 3a/1a4;

— TNPUMEHATh METO/bI pellieH s POoCcTeHNX MU depeHInalbHbIX YpaBHEHUH IEPBOro U
BTOPOT'O NOPSAIAKOB

DEeMEHTB MaTEMATUYECKOTO aHAIN3a |

— cBOOOJIHO BIa/IETh CTAaHAAPTHBHIM allapaTOM MaTeMaTHYeCKOTO aHalIu3a JUIsl BHIYHUCIICHUS
MIPOU3BOIHBIX (QYHKIIMH OJHOM NMEpeMEeHHOM;

— cBO0OOJHO NMPUMEHSATH aNmapaT MaTeMaTHYECKOT0 aHaIu3a JUIsl UCCIIEOBaHUS (QYHKLIUH 1
MOCTPOEHUsI I'paMKOB, B TOM YHCJIE€ UCCIIETOBAHNS Ha BBITYKIOCTh;

— OIepupoBaTh NOHATHEM NEPBOOOPA3HON PYHKIMHU Ul PEeLICHUS 3a/ay;

— OBJAJIETh OCHOBHBIMU CBeJIeHUAMHU 00 uHTerpaine Hetorona—JleiiOHuIa 1 ero mpocTeHmmx
MIPUMEHEHMSIX;

— OIEpUpPOBaTh B CTAHJAPTHBIX CUTYALUSAX IPOU3BOJAHBIMU BBICIINX MOPSIKOB;

— yMEeTh IPUMEHSTH [IPH PELICHUHU 3aj1a4 CBOMCTBA HEMPEPbIBHBIX (DYHKIIMIA;

— YMETh IPUMEHATH IIPU PELIEHNH 3a7a4d TeopeMbl BeliepmTpacca;

— YMETh BBINOJHATH NPUOIMKEHHbIE BHIYUCICHUS (METO/IbI PELICHUs] YpaBHEHUH, BEIUNCICHUS
OTIPE/IeTIEHHOTO NHTErpaia);



YMETb IIPUMEHSATH MIPUII0KEHNE IPOU3BOAHON U ONPEIEICHHOTO UHTErpaja K PEIICHUIO
3aj1a4 eCTeCTBO3HAHHMS;

BJIQJICTh MOHATHAMHU BTOPast IPOU3BOIHAS, BBITYKIOCTh rpaduka GyHKINN U YMETh
MCCIIeIOBATh (YHKIIMIO HA BBITYKIIOCTh

CraTtucTuKa ¥ TEOpHUs BEPOATHOCTEH, JJOrMKa 1 KOMOMHATOPUKA!

HWMETBH MPEACTABICHUE O LIEHTPAIBHOM NIPEAEIBHON TEOPEME;

UMETH MPECTABICHHE O BEIOOPOYHOM K03 (p(UIIMEHTE KOPPEISINH U JIMHEHHON perpeccu;
UMETh IPEJCTABIEHNE O CTATUCTUUECKUX FUIIOTE3aX U MPOBEPKE CTATUCTUUECKON TUIIOTE3BI,
O CTaTUCTHKE KPUTEPUS U €€ YPOBHE 3HAUMMOCTH;

HMMETh IPEJCTABIEHUE O CBSI3U SMIIMPUUYECKUX U TEOPETUUYECKUX paclpeaeIeHUl;

MMETh IPEJCTABIEHUE O KOJUPOBAHUH, TBOMYHON 3alKCH, JBOUYHOM JIEPEBE;

BJIQJIETh OCHOBHBIMHU TOHATHSIMH Teopuu rpados (rpad, BepimHa, pedpo, CTeneHb
BEpIIMHBI, IIyTh B rpade) U yMETh IPUMEHITh UX MPHU PELICHUU 33/1a4;

HMMETh MPEJCTABIEHUE O IEPEBbSIX U YMETh IPUMEHSATh IIPU PEILICHUU 33a4;

BJIQJIETh MMOHATHEM CBSI3HOCTb U YMETh IPUMEHSTh KOMIOHEHTHI CBSI3HOCTU IIPU PEILICHUN
3azay;

YMETb OCYILIECTBIISTH IyTH 110 pedpam, 00x01pl pedep U BepIIMH Ipada;

HMMETh IpeCTaBlIeHNE 00 AIEpOBOM U raMUIbTOHOBOM ITyTH, UMETh MPEACTABICHUE O
TPYAHOCTH 3aJ]aul HAX0XJAECHNS FaMUIIbTOHOBA MyTH;

BJIIETh MOHATUSAMH KOHEYHbIE U CUETHBIE MHOKECTBA U YMETh UX IPUMEHSITh [P PEIICHUN
3azay;

YMETb MPUMEHATH METOJ] MATEMaTUYECKON NHIYKIINH;

YMETh MPUMEHATh IpUHLUI J(UpuXiie npu peneHuu 3a1a4y

['eomerpus:

Nmets npencranienne 06 akcHoMaTHYECKOM METO/IE;

BIIIETh MOHATHEM [€OMETPHUUECKHUE MECTa TOYEK B MPOCTPAHCTBE U YMETh MPUMEHSIThH UX
JUIS pelIeHUs 3a/1aY;

YMETb MPUMEHSATH 7Sl peLIeHHs 33/1a4 CBOMCTBA TUIOCKUX U JIBYTPAHHBIX YTJIOB,
TPEXTPAHHOTO YTrjia, TEOPEMbl KOCUHYCOB M CHHYCOB JJIsl TPEXTPAaHHOTO YIJIa;

BIIAJIETh MOHATHEM MEPIEHAUKYIIPHOE CEYCHHE MPU3MbI U YMETh IPUMEHSITH €r0 MPH
pELICHNUH 33]1aY;

MMETh NPEJICTABICHNE O IBOMCTBEHHOCTHU MPAaBUIbHBIX MHOTOI'PAHHUKOB;

BIIIETh MOHATUSAMH LIEHTPAJILHOE U MapaJuIeIbHOE MIPOEKTUPOBAHKUE U IPUMEHSTh UX MPU
MIOCTPOCHUH CEYEHH MHOTOTPAHHHUKOB METOJO0M IPOEKIINIA;

MMETh MPEJCTABICHNE O Pa3BEPTKE MHOTOTPAaHHUKA U KpaTyalIleM IyTH Ha TOBEPXHOCTU
MHOTOTpaHHUKA;

HMMETh MPEJICTaBICHNE O KOHUYECKUX CEUCHUSX;

HMMETh IPEJICTaBICHUE O Kacarmmuxcs chepax U KOMOUHAIMH TEJ BPAIICHUS U YMETh
MPUMEHSTH UX MPU PELICHUU 33/1a4;

MIPUMEHSTH NPU PEHICHUU 3a/1a4 POPMYILY pacCTOSIHUS OT TOYKHU J0 TUIOCKOCTH;

BIIAJIETh Pa3HBIMH CIIOCOOAMU 3aJaHUsI IPSMOU YPAaBHEHUSMU U YMETh PUMEHSAThH IPH
pelIeHnN 3a/1a4;

MIPUMEHSATH MPU PEIICHUH 337a4 U JOKA3aTeIbCTBE TEOPEM BEKTOPHBIM METO U METOT
KOOpAMHAT;

HMMETh MpeJcTaBlIeHne 00 akcnoMax o0bema, MPUMEHSITh POPMYITbI 00BEMOB
MPSMOYTOJIBHOTO MapajuieNienue1a, IpUu3Mbl U MTUPAMUIbI, TETPAdpa MPHU PEIISHUH 3a1a4;
MIPUMEHSTH TEOPEMBI 00 OTHOIIEHUSX 00BEMOB TP PEUICHUH 33/1a4;

MPUMEHSTh MHTErpa ISl BBIYUCIEHUs 00BEMOB U IOBEPXHOCTEH Tell BpallleHus,
BBIYHCIICHUS TUIOIIAIU cPepUIecKoro mosica 1 00beMa MIapoBoOro CJos;

HWMETh MPEJCTABICHUE O IBIKEHUSIX B MPOCTPAHCTBE: MapalIeIbHOM MIEPEHOCE, CHMMETPUU
OTHOCHUTEINBHO TUIOCKOCTH, EHTPAIbHOU CUMMETPUH, TOBOPOTE OTHOCUTEIBHO MPAMOH,
BUHTOBOW CUMMETPHH, yMETh MIPUMEHSITh UX MPHU PEIICHUH 33]1aY;



— HMETb [IPEICTABICHUE O IUIOIIAIU OPTOrOHAIBHON IPOEKLIUH;

— HMETH [IPEICTABICHUE O TPEXTPAHHOM U MHOT'OI'PAaHHOM YTJI€ U IPUMEHSATh CBONMCTBA
IJIOCKUX YIJIOB MHOTOTPaHHOIO yIJla [P PELICHUH 3a]1a4;

— HMETb NPEJICTaBICHHS O MPeoOpa30BaHUU OJO0HSI, TOMOTETHH U YMETh IPUMEHSTh UX MPH
pELICHNH 33]1a4;

—  yYMETb peliaTh 3a/1a4M Ha IIJIOCKOCTH METOJJaMHU CTEPEOMETPHH;

— YMETb IPUMEHATH (POPMYJIbl 0OBEMOB IIPU PEILIEHUU 3aj1a4

BekTops! ¥ KOOpAMHATHI B IPOCTPAHCTBE:!

— HaXoJuTh 00bEM NapajiesienuIe/a U TeTpadpa, 3aJaHHBIX KOOPAWHATAMU CBOUX BEPILUH;

— 3a/aBaThb NPSAMYIO B IPOCTPAHCTBE;

— HaxOJUTh PACCTOSHUE OT TOUKH JI0 TUIOCKOCTH B CUCTEME KOOP/NHAT;

— HaXOJUTh PACCTOSHUE MEXIY CKPELIMBAIOLIUMUCS IPSIMbIMU, 33JaHHBIMH B CUCTEME
KOOpJIUHAT

MeToasl MaTEMAaTHKHU:

- TIPUMEHATh MaTeMaTUUYECKUE 3HAHUS K UCCIIETOBAHUIO OKPYXKAIOLIEro Mupa (MoieIMpoBaHue

(u3NYECKUX MPOIIECCOB, 33a4U IKOHOMUKH )

JIMYHOCTHBIMU pe3yJibTaTaMU U3y4deHUs TpeaMeTa «MaTemaTukay sSBISIOTCS CIEIYIONINe
KadecTna:
— HE3aBHCUMOCTh U KPUTHYHOCTH MBIIIIJICHUS;
— BOJIS 1 HACTOMYMBOCTH B JIOCTH)KCHHH TIEITH;
— (hopMHpOBaHKE Y yUAIIHXCS WHTEIUICKTYATbHON YeCTHOCTH ¥ 0OBEKTHBHOCTH, CIIOCOOHOCTH K
MIPEOJIOJICHUIO MBICITUTEIIBHBIX CTEPEOTHIIOB, BRITEKAIOMINX W3 OOBIICHHOTO OTIBITA;
— BOCIIUTAHHE KA4YECTB JIMYHOCTH, 0OECTIEUNBAIOIINX COIMATBLHYI0 MOOMIBHOCTD, CIIOCOOHOCTH
MIPUHUMATh CAMOCTOSITEIbHbIE PEIICHHUS;
— pa3BUTHE UHTEpeca K MaTeMaTHY€CKOMY TBOPUECTBY U MaTEMaTHUYECKUX CIIOCOOHOCTEH.
CpencTtBoM JOCTHXKEHUS STUX PE3YyIbTaTOB SBISETCS:
— CHUCTEeMa 33/IaHUi Y4eOHUKOB;
— OpraHM3alus Marepuaia B ydeOHUKAX;
—  HCIIOJIb30BAHME  COBOKYIMHOCTH  TEXHOJIOTWH, OPUEHTUPOBAHHBIX HAa  pa3BUTHE
CaMOCTOSITEIBHOCTH U KPUTUYHOCTH MBIIIJICHHUS: TEXHOJOTHS CHUCTEMHO-IEATEIbHOCTHOTO
0X0/1a B 00y4eHUH, TEXHOJIOTUS OLICHUBAHUSL.

MertanpegMeTHBIMU ~ pe3ylbTaTaMUd  U3yueHusi Kypca «MaremaTuka»  sBIsieTcs
(dhopmupoBaHe YHUBEpCATbHBIX yueOHbIX neiicTBuid (YVY ).
Perynstusneie YV /:
— CaMOCTOSITEIbHO OOHapyXUBaTh U (POPMYIHPOBATH Y4eOHYIO MpOOJieMy, ONpEeNeNsiTh Lelb
y4eOHOM NesTeNIbHOCTH, BEIOUPATh TEMY MIPOEKTa;
— BBIJIBUTATh BEPCUU PEIICHUS MPOOIeMbl, 0CO3HABATH (M HHTEPIIPETUPOBATH B CITydae HEOOXOIH -
MOCTH) KOHEUHBIH pe3yibTaT, BEBIOUPATh CPEACTBA JOCTHIKEHUS LI U3 MPEIIOKEHHBIX, a TAKKE
MCKaTh UX CAMOCTOSATEIIBHO;
— COCTaBJIATH (MHAWBU/IyaTbHO WIH B TPYIIIE) MJIaH PelieHus MpoOaeMbl (BBITIOJHEHHUS MPOEKTA);
— paboTasi MO IUIaHy, CBEPSATh CBOM JIEHCTBHUS C IIENIbIO U, IPU HEOOXOJIUMOCTH, UCHPABIATH
OLIMOKHU CaMOCTOSITENILHO (B TOM YHUCIIE U KOPPEKTUPOBATH IUIAH);
— B JIMAJIOTE C YUYUTEJIEM COBEPILIEHCTBOBATH CAMOCTOSTEILHO BEIPA0OTAHHBIE KPUTEPHH OIICHKH.
ITo3naBarenvubie YV /:
— aHAIIM3UPOBATh, CPABHUBATH, KJIIACCU(DUIIUPOBATH U 0000IaTh (PAKTHI U SIBICHHUS,
— OCYUIECTBJISITh CPaBHEHHE MW KIACCH(UKAIMIO, CAMOCTOSITENILHO BBIOMpash OCHOBAHHS H
KPUTEPUH I YKa3aHHBIX JIOTHUECKUX OTEepallnii;
— CTPOHTH KJIACCU(DUKALIUIO MYTEM TUXOTOMHUYECKOTO JAeTICHHs (Ha OCHOBE OTPHUIIAHMS);
— CTPOUTH JIOTHYECKH OOOCHOBAHHOE PACCYXKICHHE, BKIIOYAIOIIECE YCTAHOBIECHUE MPUYMHHO-
CIIEJICTBEHHBIX CBSI3EH;
— CO3/1aBaTh MaTeMaTHYeCKUe MOJICTIH;
— COCTaBJIATh T€3UCHI, Pa3IMYHBIE BUBI MNIAHOB (MIPOCTHIX, CIIOKHBIX U T.I1.);
— peoOpa3oBhIBATH MH()OPMALIHUIO M3 OJTHOTO BUA B IPYTroi (TaOIUILy B TEKCT, AUATPAMMY H TIp. );
— BBIUUTHIBATh BCE YPOBHU TEKCTOBOW MH(POPMAIHH;



— YMETb OTPEAETSAThH BOZMOKHBIE HICTOUHUKHA HEOOXOIMMBIX CBEIIEHUH, TPOU3BOIUTH TTOUCK MH-
(dopmanyu, aHaTU3UPOBATH U OLICHUBATH €€ JJOCTOBEPHOCTD;
— IIOHMMasl IO3ULMIO IPYrOro YEeJI0BEKa, pa3indyaTh B €r0 peun: MHEHHUE (TOUKY 3pEHHUs), JoKa3a-
TEJILCTBO (apryMeHTHI), (PAKTbl; THUMOTE3bl, aKCHOMBI, TEOpUH. JJIi 3TOr0 CaMOCTOSATEIBHO
HCIO0JIb30BAaTh pa3JMYHbIE BUJBl UYTEHUS (M3ydarollee, IMPOCMOTPOBOE, O3HAKOMUTEIBHOE,
IIOMCKOBOE), IPUEMBI CIIYIIAHMUS;
— CcaMOMYy CO3/1aBaThb HMCTOYHHKH HH(OpMAIMM Pa3sHOTO THIA W JUIsl Pa3HBIX ayIUTOPHIH,
coOroath NHOOPMAIIMOHHYIO TUTHEHY U TTpaBmia HH(OPMAIMOHHON 0€3011aCHOCTH;
— YMETb UCTIOJB30BaTh KOMIIBIOTEPHBIC U KOMMYHUKAIITMOHHBIE TEXHOJIOTUH KaK MHCTPYMEHT JIJIst
JOCTUXKEHHUS] CBOMX ILeled. YMeThb BbIOMpaTh aJeKBaTHbIE 3a/ladi€ HWHCTPYMEHTAJIbHbIE
[IPOrpaMMHO-aNnapaTHbIE CPEJCTBA U CEPBUCHIL.
CpenctBoM (GopMUPOBaHUS MMO3HABATEIBHBIX Y Y]] Citykar yueOHBIA MaTepras U MPEKIS
BCETO MPOJIyKTUBHBIE 3aJaHUs YUeOHUKA.
— Hcnonb3oBaHne MaTeMaTH4eCKUX 3HAHUM AJIsl pellIeHUs pa3InYHbIX MaTeMAaTUYECKUX 3a1a4 U
OIICHKH IOJTY4YE€HHBIX PE3yIbTaTOB.
— COBOKYITHOCTh YMEHHI 0 UCTIOJIB30BAaHUIO JOKA3aTE€IbHON MaTeMaTHUYeCKON peyH.
— CoBOKYIHOCTh yMEHHUH N0 paboTe ¢ HMHPOpMalLMeld, B TOM 4YHUCIE U C Pa3INYHBIMU
MaTeMaTHYEeCKUMU TEKCTAMH.
— YMeHus UCHOJb30BaTh MaTeMaTHUECKHUE CPEACTBA JUIsl U3YUYEHUS U OMHCAHMS peasIbHBIX MpOo-
LIECCOB U SBJICHUM.
— He3zaBuCHMOCTh M KpUTUIHOCTH MBITIUICHHUS.
— BoJisi 1 HaCTONYMBOCTH B JOCTH)KEHUH LICIIH.
KommyHnukatuBubie VY /I:
— CaMOCTOSITENIbHO OPraHU30BBIBaTh yueOHOE B3aMMOJIEHCTBUE B rpymnme (OnpeneisTh ooOmue
L[EJI1, TOTOBApUBATHCA JAPYT C APYTrOM U T.1.);
— OTCTauBas CBOIO TOUKY 3pEHUs, IPUBOJUTH apryMEHTHI, HOATBEPkKIAast UX (aKTaMu;
— B JJMCKYCCUH YMETh BBIIBUHYTh KOHTPApTyMEHTHI;
— YUUTbCS KDUTHYHO OTHOCHUTHCS K CBOEMY MHEHHIO, C JOCTOMHCTBOM MPU3HABATH OIIMO0OYHOCTh
CBOEro MHEHHMsI (€CITM OHO TaKOBO) M KOPPEKTHPOBATH €r0;
— MOHMMasl TIO3UIIMIO APYroTo, pa3inyaTh B €ro peun: MHEHUE (TOUKY 3pEHHs), J10Ka3aTeIbCTBO
(aprymeHTbl), (haKThI; TUTIOTE3bI, AKCHOMBI, TECOPHH;
— YMETh B3TJISIHYTh Ha CUTYAllMIO C MHOM MO3HUIIMU U I0TOBAPUBATHCS C JIOAbMH HUHBIX MTO3ULIUH.
CpenctBoM ¢GopMupoBaHus KOMMYHUKATHUBHBIX Y'Y ]l ciykar T€XHOJOTHS MPOOIIEMHOTO
oOyueHusi, opranu3aius padboThl B MaJIbIX I'PYIIax, TAKKe UCIOJIb30BAaHUE HA YPOKAX TEXHOJIOTHH
JUYHOCTHO- OPUEHTHPOBAHHOTO U CUCTEMHO- I€ATEIbHOCTHOTO 00Y4EHUSI.

Copepxanue yueOGHOTo npeaMera

JlericTBUTENIbHBIC YHCIIA.

Harypanbnbie u nensie uncna. Jleaumocts uncen. OcHOBHas Teopema apupMETHKU
HaTypajbHbIX yucel. PanmoHanbHble, UppallMOHAIbHBIE, IEHCTBUTENBHBIC YHCIIA, YHCIIOBAS
npsiMas. YuciioBble HepaBeHCTBA. AKCHOMATHKA JICUCTBUTENbHBIX uncena. Moayib
JNEHUCTBUTENBHOTO Yucia. Meroa MaTeMaTHYeCKON MHAYKIIMHI

YucnoBsie QyHKITUH.

Omnpenenenue yncnoBoii GpyHKINH, criocoObI ee 3aganusi, cBoicTBa GpyHkuui. [lepuoauueckue u
oOpaTtHble HYHKIUH.

Tpuronomerpuueckue GyHKIHUH.

Uucnoas OKpy>KHOCTh Ha KOOPAMHATHOM MI0CKOCTH. OmnpeneneHne cCuHyca, KOCuHyca,
TaHTEeHCa U KOTaHreHca. TpuroHoMerpudeckue GyHKIIUU YHUCIOBOTO M YTIIOBOTO apryMeHTa, UX
cBoiicTBa u rpaduku. Cxxatue u pacTsbKeHHe TpadhUKOB TPUTOHOMETPUYECKUX (DYHKITUH.
OOpaTHbIe TPUTOHOMETPHUUYECKUE (DYHKITHH.

TpuroHomerpuyeckue ypaBHEHUsT U HepaBeHcTBa [Ipocreiilirie TpPUroHOMETpUIECKUE
ypaBHEHUS U HEpaBEHCTBA. MeTObl PEIICHHS] TPUTOHOMETPUUYECKUX YPABHEHUI: METO/1 3aMEHBI



IIEPEMEHHOM, METO/, Pa3JI0KEHUS HA MHOYKUTEIH, OJTHOPOAHBIE TPUTOHOMETPUYECKHE
YPaBHEHUS.

[IpeoOpazoBaHre TPUTOHOMETPUIECKUX BBIPAKCHUH.

DopMyIIbl CI0KEHUS, IPUBEICHMS, TBOMHOIO apryMEHTa, IOHWKEHUS CTEIIECHU.
[IpeoOpazoBaHre CyMMBI TPUTOHOMETPUYECKUX (DYHKIUN B IPOU3BEACHUE U IPOU3BEICHUS B
cyMMy. MeToibl penieHusi TPUrOHOMETPUUECKUX YPAaBHEHUH (IIPOIOJIKEHHE).

KomruiekcHeie uncia.

KommnekcHeie yncna 1 apupmMeTnieckue onepanuu Haja Humu. KomiuiekcHble uncia Ha
KOOPAMHATHOHM IUIOCKOCTH. TpuroHomerpuyeckast popma 3amiucu KOMILUIEKCHOTO YHCIA.
KomruiekcHele uncia u KBaJgpaTHble ypaBHEHUA. Bo3BeieHNE KOMIIJIEKCHOTO YUCIIA B CTEIICHbD.
W3BneueHune kBagpaTHOrO U KyOHYECKOTO KOPHS U3 KOMILJIEKCHOTO YHUCIIA.

[IpownsBoaHas.

Ornpenenenre YUCIOBOM MOCIIEI0BATEILHOCTH U CIIOCOOBI ee 3a/1aHus 1 cBoiicTBa. [Ipenen
YHUCJIOBOHU IOCJIEN0BATEIBHOCTH, CBOMCTBA CXOJALINXCA MOCIEN0BATEIBHOCTEW. Boruncienue
npenenos nociuenoarenbHocTeid. CymMma OECKOHEUHOM reOMEeTpUYECKON porpeccuu. 3aaaqu,
MIPUBOISALINE K MOHATUIO POU3BOJHON. Onpeiesienne Npon3BOJHON, BEIYMCICHNE
npou3BoHbIX. [loHsATHE Mpou3BOIHOM n-TO Nopsaka. uddepenunpoBanue cioxHOM
¢byukuun. {uddepenunpoBanue oopaTHON QyHKIIMU. Y paBHEHHE KacaTelbHOM K rpaduky
¢byukun. [Ipumenenne npou3BoAHOM 1S MccieaoBaHus (PYHKIMIT HA MOHOTOHHOCTb U
sKkcTpeMyMmsl. [IpruMeHeHne Nponu3BOIHOM AJIs JOKA3aTeNbCTBA TOXKIAECTB U HEPABEHCTB.
[Toctpoenne rpadukoB Gpyukmnmii. [IpumeHeHne TPON3BOIHOMN /ISt OTBICKAHUS HAUOOJIBIINX 1
HaMMEHBIINX 3HAaYeHUI HempephIBHON (DYHKIIMM Ha TPOMEXYTKe. 3aJjaud Ha ONTUMHU3ALHIO.
KombOuHaToprka u BEpOsITHOCTb.

[TpaBusio ymuoxenus. [lepectanoBku u paktopuansl. BeIOOp HECKOJIBKUX 2JIEMEHTOB.
Coueranus u pasmenienus. buaom Herotona. CiydaitHbie COOBITHS M X BEPOSITHOCTH.
HekoTopsie cBeeHNS U3 TUIAHUMETPHH.

VYTIiabl M OTPE3KH, CBA3aHHBIE C OKPYKHOCTBIO. Penenne tpeyrosbHUKOB. Teopembl MeHenas u
Uesbl. Dmmuric, runepOosian mapadoJia.

Beenenue (Ilpeamer crepeomerpun. OCHOBHBIE OHATHS U aKCMOMBI cTepeoMeTpun. [lepsbie
CIICICTBHUS U3 TEOPEM).

IIpenmer crepeomeTpun. AKCHOMBI CTepeoMeTprH. HEKOTOpEIE CIIEACTBYS U3 AKCHOM.
OCHOBHBIE MOHATHUSA CTEPEOMETPHUM (TOUYKA, MpsMast, INIOCKOCTh, MPOCTPaHCTBO). [ToHsATHe
00 aKCHOMaTHYECKOM CIOCO0E MOCTPOEHHS FEOMETPHH.

[TapannenbHOCTb NPSAMBIX U INIOCKOCTEH.

Ilepecekaromuecs, napaulebHble M CKpPELIMBAIOIIMECS NPSAMBIE. YTOJ MEXKIY MNPsSMBIMUB
npocrpadcTse. [lapamienbHOCT M NEPNEHIUKYIIPHOCT MPSAMOM M INIOCKOCTH, NPU3HAKH
n cBoiicTBa. [lapannenbHOCTB INIOCKOCTEN, NMEPHEHAUKYISAPHOCTD IIOCKOCTEH, IMPU3HAKU U
cBoicTBa. PaccTosiHMS OT TOYKM 1O IUIOCKOCTH. PaccrosiHME OT mpsIMOM A0 IUIOCKOCTH.
PaccrostHue Mexay nmapajienbHbIMU IUIOCKOCTSIMH. PaccTossHME MEXy CKpEIMBArOIIMMHUCS
npsameiMu. [lapamiensHoe  npoexktupoBanue. OpToroHaneHoe mpoektupoBanue. [lnomane
OpPTOrOHAJILHOM MPOEKIMH MHOTOYTroJIbHUKA. M300paxkeHrne NpoCTpaHCTBEHHBIX (PUTYD.
IlenTpanpHOE MPOEKTUPOBAHMUE.

IlepnieHIMKYIAPHOCTD NMPSAMBIX U INIOCKOCTEH.

IlepnenukynsapHOCTh NpsAMBIX. [lepnenaAuKyIsIpHOCTE IPAMOM U IIIocKocTH. Teopema o Tpex
neprneHuKyispax. [lepnenaukynsap u HakIOHHBIE. YTOJI MEXAY NPSMOM U MJIOCKOCTHIO.
JIByrpaHHbIi yroJi. /[ByrpaHHbIN yroJl, TMHEHHBIN yroj ABYTPAHHOIO YIIA.

[lepnieH qUKYIAPHOCTD IIIOCKOCTEN. TpexrpanHbiil yrojl. MHOTOIpaHHBIN yroJl.
MHOrorpaHHuKH.



Bepumunsbl, pebpa, rpaHn MHOTOrpaHHuka. PasBeptka. MHOrorpanusie yribsl. Beimykisie
MHororpanHuku. Teopema Diinepa.lIpu3ma, ee ocHoBaHus, 00KOBBIE pedpa, BbICOTA, OOKOBas
noBepxHocTh. lIpsmMasg u HaxioHHas npusMma. [IpaBunbHas npusma. [lapamienenunen.
Ky6.Ilupamuna, ee ocHoBaHue, OOKOBBIE peOpa, BHICOTA, OOKOBas TOBEPXHOCTH.
TpeyronsHass mnupamuzaa. [IpaBunbHas nupamuna. Y ceueHnas nupamuga. CHMMETpUR B KyOe,
B IapajuleNenunene, B npusMmen nupamujie.llondarue o cummerpun B IpoCTPaHCTBE
(ueHTpanbHasi, oceBasi, 3epkajipHasi). CeueHuss MHOrorpaHHukoB. [locTpoenue ceueHui.
[IpencraBinenre O NpPaBWIBHBIX MHOTOIpaHHUKaX (TeTpa’ap, KyO, OKTa3ap, 10AEKa’ap U
ukocasp). [lonsTie o npeodbpazoBaHUM B IPOCTPAHCTBE. [IBH)KEHUS IPOCTPAHCTBA U UX
cBoiicTBa. [lapanmnensHbll nepeHOC, HeHTpaidbHass cumMeTpus. [[OBOpOT BOKpYr OCH.
3epkanpHas cuMmMmeTpus. OceBasi CUMMETpUsS B IIPOCTPAHCTBE.
BexTops! B mpocTpaHCcTBE.
[TonsTre BexTopa B mpocTpaHcTBe. ClI0)KEHHE U BBIYUTAaHHE BEKTOPOB. Y MHOKEHUE BEKTOpa Ha
yucno. KoMiutanapHble BEKTOPEI.

TemaTnyeckoe mIaHupoOBaHUE

No HaumeHnoBanue paszzaena Kou-Bo wacos
1 [ToBTOpEeHUE 7
2 JleficTBUTENbHBIC YUCIIA. 10
3 UucnoBsle QyHKITMN 10
4 Tpuronomerpruyeckue GyHKIHH. 21
5 I'eomeTpus Ha TIOCKOCTH. 8
6 Crepeomerpus. Beenenue. 2
7 [TapaniensHOCTh PSIMBIX U TIJIOCKOCTEH. 18
8 TpuronomeTpudeckre ypaBHEHUS. 13
9 [lepnieHIUKYISIPHOCTD MPSMBIX U TIOCKOCTEH 19
10 [IpeoOpazoBaHue TPUTOHOMETPUUECKHIX BBIPAKCHHI 20
11 MHoOTOrpaHHUKH. 11
12 [TpousBoHasl. 29
13 KoopauHaTs! 1 BEKTOPHI. 6
14 KommnekcHeie yncna 10
15 BepocTHOCTh M cTaTHCTHKA 18
16 [ToBTOpEHME. 8

[Tnanupyemblie pe3ynbTaThl y4eOHOTO MpeaMeTa
11-# xiacc

BLIHyCKHI/IK HAayUUTCA ():[J'IH YCHICIIHOT'O IIPOJOJLKCHHUA 06pa303aH1/1${ 10 CIICIHMAJIBbHOCTSIM,

CBA3aHHBIM C ITPUKIIAIHBIM UCIIOJIB30BAHUCM MaTeMaTI/IKI/I):

ONEeMEHTHI TCOPHUU MHOKCCTB 1 MaTeMaTH4eCKOM JTOTUKH .

- CBO60,Z[HO ONCpUpOBaATh MNOHATHUAMU: KOHCHHOC MHOKCECTBO, 3JICMCHT MHOKCCTBA,
MMOAMHOXKECTBO, MEPCCCUCHUC, 06’BCI[I/IHCHI/IC " pa3HOCTb MHOKCCTB, YUCJIOBBIC MHOJKECTBA



Ha KOOPAMHATHOU IIPSMOM, OTPE30K, MHTEPBAJ, IIOJYUHTEPBAJI, IPOMEKYTOK C BBIKOJIOTON
TOUYKOM, TpaduecKoe MpeaCTaBICHHe MHOKECTB Ha KOOPAMHATHOH IJIOCKOCTH;

3a/1aBaTh MHOKECTBA IIEPEUYHUCICHUEM U XapaKTEPUCTUYECKUM CBOMCTBOM;

OIIEPUPOBATH MTOHATUAMMU: YTBEPKICHHUE, OTPULIAHUE YTBEPKACHUS, HCTUHHBIEC U JIOKHbBIC
YTBEPKJCHUS, IPUYHHA, CJICACTBUE, YACTHBIN CITy4ail 00LIeTo yTBEPKICHUS, KOHTPIIPUMED;
IIPOBEPATH NIPUHAIEKHOCTD DJIEMEHTAa MHOXKECTBY;

HaXOJUTh IepeceueHue U 00beIMHEHUE MHOKECTB, B TOM YHUCIIE IIPEICTABICHHbIX
rpadu4ecKy Ha YMCIOBOM MPSMON M Ha KOOPIMHATHON TUIOCKOCTH;

IIPOBOJUTH JI0KA3aTENIbHbIE PACCYXACHUS ISl 000CHOBAHUS HICTUHHOCTH YTBEPIKICHUN.

B noBcenHEeBHOM )XU3HU U IIPU U3YYEHUU APYTUX MPEAMETOB:

HCIIOJIb30BATh YMCJIOBBIE MHOKECTBA HA KOOPAMHATHON NIPSIMOU U Ha KOOPIAWHATHOM
IIJIOCKOCTH JIJIS1 OIIMCAHUs PEAIBHBIX IIPOLIECCOB U SIBIICHUN;

IIPOBOJIUTH JI0KA3aTEIIbHBIEC PACCYXKICHUSA B CUTyal[UsIX [IOBCETHEBHOM KU3HU, IPU PEILICHUN
3a/1a4 U3 IPyrux MpeaMeToB

Uucna u BeIpaXeHUS:

CB00O1HO OnIEpUPOBATh MOHATUAMU: HATYpaIbHOE YHCIIO, MHOKECTBO HATypaIbHBIX YUCEIL,
L[EJI0€ YHUCII0, MHOKECTBO 1LIEJIbIX YnCell, 0ObIKHOBEHHAs! IpO0b, 1eCATUYHAS IpOOb,
CMEIIAaHHOE YUCJI0, PAllMOHATILHOE YUCII0, MHOYKECTBO PAallMOHAIIBHBIX YHCEN,
HppalMOHAILHOE YUCIIO, KOPEHb CTETIEHHU N, JEHCTBUTENLHOE YUCIIO0, MHOXKECTBO
NeVCTBUTENBHBIX YHCEN, FEOMETPUYECKasi UHTEPIpeTaIis HaTypalbHbIX, LEJbIX,
palOHAIbHBIX, IEHCTBUTENbHBIX YHCET;

MMOHUMATh U OOBSACHATH PA3HUILY MEKY MO3ULMOHHON M HETIO3UIIMOHHON CHCTeMaMu
3aMMcy YUCelt;

MEePEeBOIUTH YHCIIa U3 OJJHOW CUCTEMBI 3alKUCH (CUCTEMBI CUUCIIEHHUS) B IPYTYIO;
JIOKa3bIBaTh U UCIOJIb30BAaTh MPU3HAKHU JETUMOCTH CYMMBI U IPOU3BEACHUS MTPU
BBITIOJIHEHUH BBIYUCIIEHUH U pEIIeHUH 3a/1a4;

BBITIOJIHATH OKPYTJICHHE PAllMOHATIBHBIX U UPPALMOHAIIBHBIX YHCEN C 3aJaHHOM TOUHOCTHIO;
CpaBHMBATh JICHCTBUTENIbHBIE YHCIIa PA3HBIMH CIIOCO0aMU;

yIOPSA0YMBATh YKCIa, 3aMCaHHBIE B BUJIE OOBIKHOBEHHOM U JECATHUYHOM IpOoOH, yucia,
3aMMcaHHble C UCIOJIB30BaHNEM apru(PMETHYECKOTO KBAAPATHOTO KOPHS, KOPHEH cTeneHu
Oounple 2;

Haxoauth HOJI u HOK pa3ubiMu cioco6amMu 1 MCIOJIb30BaTh UX MPHU PEIICHUH 33]1a4;
BBITIOJIHATH BBIUMCIICHUS U IPe0Opa30BaHus BRIPKEHUIM, COJIEpKalIiX AeHCTBUTEIbHbIC
4uclia, B TOM YHCIIEe KOPHU HaTypajibHBIX CTEIICHEH;

BBITIOJIHATH CTaHJIAPTHBIE TOKIECTBEHHBIE MTPE0Opa30BaHUs TPUTOHOMETPUYECKUX,
JOrapu(PMUUECKUX, CTEIIEHHBIX, UPPAIIMOHAIBHBIX BHIPAKEHUI.

B noBcegHeBHOM KU3HU U IIpu U3YYCHUU APYTIUX IMPEAMCTOB:

BBIIIOJIHATE U O0BIACHATH CpaBHCHHC PE3yJIbTATOB BBIUMCIICHU N IIpHu pCHICHNUU IIPAKTUYCCKUX
3aJa4, B TOM 4UCJIC HpI/I6J'II/I)KeHHBIX BBI‘IHCHGHHfl, HCIIOJIb3Y: pa3HbIC CIIOCOOBI CpaBHeHHﬁ;
3aIIUCbIBATb, CPAaBHUBATL, OKPYTJIATH YUCJIOBBIC TAHHBIC PCAJIbHBIX BEJIMYUH C
HCIIOJIb30BAHHUECM PA3HbIX CUCTEM U3MCPCHH,

COCTAaBJIATb U OICHUBATL Pa3HbIMH croco0aMu YKCIIOBEIE BbIPAXXCHUA IIpU PCIICHUHA
MPAaKTUYCCKUX 3adaY U 3a7a4 U3 APYIrux y‘le6HLIX npeaAMETOB

ypaBHeHI/IH M HCPAaBCHCTBA.

CB00601HO OnIepUpPOBaTh MOHATUSAMU: YpaBHEHHE, HEPABEHCTBO, PABHOCHIIbHBIE YPAaBHEHUS U
HEPABEHCTBA, YPAaBHEHUE, SBJISIIOIIECECS CIEICTBUEM APYroro YpaBHEHMsI, ypaBHEHUS,
PaBHOCHJIbHBIE HA MHOKECTBE, PABHOCHUJIbHBIE MPEOOpa30BaHMsl ypaBHEHUH;

pelarh pa3Hble BUbl YpaBHEHUI U HEPABEHCTB U UX CUCTEM, B TOM UHCIJIE HEKOTOPHIE
ypaBHeHus 3-ii U 4-i1 cTeneHel, IpoOHO-pallMOHATIbHBIE U UPPALIMOHAJIBHBIE;

OBJIJIETh OCHOBHBIMM THIIAMU TTOKA3aTEJIbHBIX, JJOrapU(PMUUECKUX, HPPALUOHATIBHBIX,
CTETIEHHBIX YPaBHEHUI U HEPABEHCTB U CTAHAAPTHBIMU METOJAMU MX PEIIeHUN U IPUMEHSATh
UX IIPU PELIeHUH 337134,

IIPUMEHATH TeopeMy be3y K pelieHnio ypaBHEHUI;



MPUMEHSTH TeopeMy Buera i pemeHuss HeKOTOPBIX YpaBHEHUHN CTETIEHH BBIIIE BTOPOH;
MIOHUMATh CMBICII TEOPEM O PAaBHOCUJIBHBIX M HEPABHOCHIILHBIX TPE0OPa30BaHUIX
YpaBHEHUH U YMETh UX JOKa3bIBATh;

BJIAJIETh METOJIAaMH PELICHHs YPaBHEHU, HEPABEHCTB U UX CUCTEM, YMETh BEIOUPATh METO/]
perieHust 1 000CHOBBIBATH CBOI BBIOOD;

UCIOJIH30BATh METO MHTEPBAJIOB JUIS PELICHHUS HEPABEHCTB, B TOM YHUCIIE APOOHO-
paMOHATBFHBIX U BKIIIOYAIONINX B CE0s1 HPPAMOHAIBHBIEC BEIPAKCHUS;

pemaTh anredpandeckue ypaBHEHHUS 1 HEPABEHCTBA U MX CHCTEMBI C ITapaMeTpaMu
anreOpandeckuM U Tpa@uuecKiM METOaAMU;

BJIAJIETh PAa3HBIMU METOJIAMH JI0Ka3aTeIbCTBA HEPABEHCTB;

pemaTh ypaBHEHHS B LIEJIbIX YMCIIAX;

n300pakaTh MHOKECTBA Ha TUIOCKOCTH, 33]JaBa€MbIe YPAaBHEHUSIMHU, HEPABEHCTBAMU U UX
CHCTEMaMH;

cBOOOJTHO MCTIOJIB30BATh TOKIECTBEHHBIC TIPe00pa30BaHMs IIPH PEIICHUH YPAaBHEHUH U
CUCTEM ypaBHEHUI

B noBcenHEeBHOM )XU3HU U IIPU U3YYEHUU APYTHUX MPEAMETOB:

COCTaBJISATh U pellaTh YPaBHEHUS, HEPABEHCTBA, UX CUCTEMbI IIPU PEILIEHUH 3aa4u APYTUuxX
y4eOHBIX PEIMETOB;

BBITIOJIHATH OLIEHKY MPaBIONOJ00MS pe3y/IbTaTOB, MOJYYaeMbIX TP PEIICHUH Pa3IMUHbIX
YpaBHEHU, HEPABEHCTB U UX CUCTEM IPU PEUICHUHU 3a/1a4 IPYTUX y4EOHBIX MIPEIMETOB;
COCTaBIISATh U pellaTh YpaBHEHHUS U HEPABEHCTBA C MapaMeTpaMHU MPH PEIICHUH 3a1a4
JIPYTUX y4eOHBIX MTPEIMETOB;

COCTaBIISATh YpaBHEHHE, HEPABEHCTBO WJIM UX CUCTEMY, OMUCHIBAIOIINE PEATBHYIO CUTYALINIO
WM MPUKJIAIHYIO 337a4y, HHTEPIPETUPOBATh MOJTYUEHHbIE PE3YyNbTaThI;

UCIOJIb30BATh MPOTrPAMMHBIE CPE/ICTBA P PEIIEHUH OTENbHBIX KJIACCOB YPaBHEHUN U
HEpPaBEHCTB

OYHKIUU:

Bnagetp moHATUSAMU: 3aBUCUMOCTD BENTMYHH, (YHKIUS, apTYMEHT U 3HaueHue (QyHKINH,
00J1aCTh OTIpeIeTICHUS 1 MHOYKECTBO 3HAYCHUH (YHKITNH, TpauK 3aBUCUMOCTH, TpaduK
GbyHKIMY, HYTU QYHKIUHU, TPOMEXKYTKH 3HAKOMIOCTOSHCTBA, BO3pAacTaHUE Ha YHCIOBOM
MIPOMEXYTKe, yObIBAaHHE Ha YMCIOBOM IPOMEKYTKE, HAUOOJbIIIee U HAaMEHbIIee 3HaYCHHE
(YHKIIMH Ha YUCIIOBOM MPOMEXKYTKE, Ieprondeckas pyHKIus, IepUo, YeTHAs U HeUeTHas
(GYHKIMY; yMETh IPUMEHSATH 3TH MOHATHUS MPU PELICHUH 33/1a4;

BIIAJIETh MOHATHEM CTENeHHAs (PYHKIHUS; CTPOUTH €€ rpapuK U YMETh IPUMEHSITh CBONCTBA
CTeNeHHON (YHKIMU MPU PELICHUH 3a/1aY;

BIIAIETh MOHATHAMHU MOKa3aTeabHas GYHKIINS, SKCIIOHEHTA; CTPOUTH UX I'padUKH U yMETh
MIPUMEHSTH CBOMCTBA MOKA3aTEIbHON (PYHKIMU MIPHU PEIICHUHN 33]1a4;

BIIAIETh MOHATHEM Jiorapudmuueckas QyHKIHUS; CTPOUTH €€ IpaduK U yMETh IPUMEHSTh
CBO¥CTBa Jorapu@mMuueckoi GyHKINH MPU PEIICHUU 3a]1aY;

BIIAJIETh MOHATUSAMH TPUTOHOMETPUYECKHE (PYHKIIUU; CTPOUTH UX TpadUKU U YMETh
MIPUMEHSATH CBOWCTBA TPUTOHOMETPUYECKUX (DYHKIIUN MIPU PEIICHUU 3a/1a4;

BIIAIETh MOHATHEM OOpaTHas (GYHKIHMS; IPUMEHATH 3TO TIOHATHE TIPU PEIICHUH 33/1a4;
MPUMEHSTH PU PEIISHUH 33/1a4 CBOKWCTBA (DYHKIIMI: YeTHOCTb, IEPUOAUYHOCTD,
OTPaHUYEHHOCTb;

MPUMEHSTH NP PEIISHUH 3a/1a4 TpeoOpa3oBanus rpadukoB QyHKIUI;

BIIAJIETh MOHATUSAMH YUCIIOBas MOCIE0BATEIHHOCTh, apuMeTndecKkast 1 reoMeTpruiecKas
IIPOrpeccus;

MIPUMEHSTH MPU PEIICHUH 3a/1a4 CBOWCTBA U MPU3HAKU aprUPMETHUECKON 1 TeOMETPHUIECKON
IIPOTPECCUML.

B noBcenHeBHOM KU3HU U MTPU U3YUEHUU APYTHX YIEOHBIX MPEIMETOB:

ONPpCACIIATD I10 Fpa(bI/IKaM H UCIIOJIB30BAaTh I PCHICHUA NPUKIIAAHBIX 3aa4 CBOMCTBaA
PCAIBHBIX ITPOLECCOB U 3aBUCUMOCTEM (HaI/I60J'IBIJ_II/IC N HAUMCHBIIHNEC 3HAYCHU A,



MIPOMEKYTKH BO3pACTaHUs U yOBIBAaHUS (DYHKIIMH, IPOMEKYTKH 3HAKOTIOCTOSIHCTBA,
aCUMIITOThI, TOUKH Ileperuda, nepuos u T.11.);

HMHTEPIIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOU NIPAKTUYECKON CUTYALUH;.
OTIPENIENATh 1O TpaduKaM MPOCTEHIINE XapaKTEPUCTUKU MIEPUOINIECKUX MTPOLIECCOB B
O10JIOTHH, SKOHOMUKE, MY3bIKE, PAAUOCBS3U U Jp. (aMIUTUTY/a, IEPUOJ U T.11.)

DJIEMEHTHI MATEMATUYECKOTO aHAIN3A:

Brnagets moHsTHEM OECKOHEYHO YOBIBAIOIIAS T€OMETPHUYECKAs TPOTPECCUS U YMETh
MIPUMEHATH €T0 MPU PEIICHUH 3a/1a4;

MIPUMEHSTH JIJISl PEIICHUS 3371a4 TEOPHIO MPEICIIOB;

BJIAJCTh NOHATUIMU OSCKOHEUHO OOJIbIINE M OECKOHCYHO MaJIbIe YHCIIOBEIC
MOCJICIOBATEIILHOCTH U YMETh CPAaBHUBATH OCCKOHEUHO OOJIBIITNE U OECKOHEYHO MAJIbIC
IOCJICAOBATEILHOCTH;

BJIQJIETh TIOHSATUSAMHU: POU3BOIHAS (PYHKIIMH B TOUKE, MPOU3BOHAS (DYHKIIUH;
BBIYUCIISATH TPOU3BO/IHBIC AIEMEHTAPHBIX (PYHKIIMH U UX KOMOWHAIIHIH;

uccaeaoBaTh (YHKIIMA HA MOHOTOHHOCTB U DKCTPEMYMBI;

CTPOUTH IpaUKU U MPUMEHSITH K PEIICHUIO 3a71a4, B TOM YHCJIE C TTapaMeTpoM;
BJIQJIETh TIOHSTHEM KacaTelbHas K rpaduky QyHKIIUN U yMETh MPUMEHSTh €r0 IPH PEIIeHUN
3ajad4;

BIIQJIETh TIOHATHUSAMHU MTepBOOOpazHas QyHKITUS, OTIPEICTICHHBIN HHTETpaT;

npuMeHsTh TeopeMy HproTrona—JIeliOHuIIa 1 ee cleCTBUS s pelIeHHs 3a/1a4.

B noBceaHeBHOM KU3HU U NIPH U3YYEHUH IPYTUX YYEOHBIX MTPEIMETOB:

pemaTh TpUKIAAHBIC 3a/1a4d U3 OMOIOTHH, (PU3UKHA, XUMUU, SKOHOMHUKHU U APYTHUX
MPeIMETOB, CBSI3aHHBIE C UCCIIEIOBAHUEM XapaKTEPUCTUK MPOLIECCOB;
HMHTEPIPETUPOBATH MOTYYCHHbIE PE3YJIbTAThI

CraTucTHKa 1 TeOpHs BEpOSITHOCTEH, JIOTHKAa U KOMOMHATOPHKA':

OnepupoBaTh OCHOBHBIMH ONHCATEIbHBIMU XapaKTEPUCTUKAMU YHCIOBOTO Habopa,
MOHATHEM IreHepajibHasi COBOKYITHOCTh U BBIOOPKOI! U3 Hee;

OTIEpUPOBATH MOHATUSIMHU: YACTOTA U BEPOSITHOCTH COOBITHUS, CyMMa U NMPOU3BEACHUE
BEPOSITHOCTEH, BBIYUCIIATH BEPOSTHOCTH COOBITUI HAa OCHOBE MOJICYETA YUCIIA UCXOIOB;
BJIaJIETh OCHOBHBIMU MOHATUSMU KOMOUHATOPUKH U YMETh UX IPUMEHSTH IIPU PELICHUH
3azay;

MMETh IpeJICTaBlIeHne 00 OCHOBAaX TEOPUU BEPOATHOCTEHH;

MMETh NPEJCTABICHUE O TUCKPETHBIX U HEMPEPBIBHBIX CIYyYalHBIX BETUYMHAX U
pacnpeeNeHusIX, 0 HE3aBUCUMOCTH CIy4ailiHbIX BETUYHH;

MMETh MPEJICTaBICHNE O MAaTEMAaTHYECKOM OKUIAHUH U JUCTIEPCUH CIyJailHBIX BEUYHH,
MMETh IPEJICTABICHNE O COBMECTHBIX PACHpeIeICHUAX CIyJaiHbIX BEIMYMH;

MMOHUMATh CYTh 3aKOHA OOJILIINX YHCEN U BHIOOPOYHOTO METOAa U3MEPEHUS BEPOSTHOCTEH;
MMETh MPEJICTaBICHNE O HOPMAJILHOM paclpeelieHuy U MPUMepax HOPMaIIbHO
pacnpeeieHHbIX CIIy4allHbIX BEJIHYNH;

MMETh NPEJICTABICHUE O KOPPETSIUH CITyJailHbIX BEJIUYUH.

B nmoBcegHeBHOI KU3HU U IIpu U3YyYCHUU APYTUX IIPEAMCTOB:

BBIYHCIISATH WM OLICHUBATh BEPOSATHOCTH COOBITHI B peabHOM KU3HH;
BBIOMPATH METOBI TTOAXOISIIETO MPEACTABICHUS 1 00paOOTKH JaHHBIX

TekcToBbIe 3a1a4m:

Pemate pa3Hble 3aa4u NOBBIIEHHON TPYIHOCTH;

aHAJM3UPOBATh YCIOBHE 3aJ[aul, BEIOUPATh ONTUMAIbHBINA METOJT PELIeHUS 3a1a4H,
paccMaTpuBasi pa3u4HbIe METO/IbI;

CTPOUTH MOJIENIb PELIEHUS 3a7jaul, IPOBOAUTE JOKA3aTEIbHbIE PACCYKIEHUS TP PELICHUN
3aJauu;

pemaTh 3a/1a4u, Tpedyromnue nepedopa BapuaHTOB, IPOBEPKH YCIOBHMA, BRIOOpa
ONTUMAJILHOTO PE3YyJIbTaTa;



— AHAJIM3UPOBATH U UHTEPHPETUPOBATH MOJYUCHHBIC PEIICHHUS B KOHTEKCTE YCIIOBHS 3aa4H,
BBIOMPATH PEIICHHUS, HE IPOTUBOPEYAINE KOHTEKCTY;

— TEpEeBOAWTH MPH PEIICHUH 33a7a9i WH(HOPMALIUIO U3 OJTHOHM ()OPMBI 3aIHUCH B JPYTYIO,
HCIOJIb3YS TIPU HEOOXOIMMOCTH CXEMBbI, TAOIHIIbI, TPAQHKH, THATPAMMBI.

B noBcenHeBHOM )XU3HU U NIPU U3YUEHUU APYTUX MPEAMETOB:

— pellarh MPaKTHYECKUE 3aJja4M U 33Ja4d U3 IPYTUX MPEAMETOB

I'eomerpus:

— Brnagets reoMeTpuyueCKUMH OHATUSIMH IIPU PEIICHUU 33]1a4 U MPOBEICHUN
MAaTeMaTHYECKUX PaCCyXICHUH;

—  CaMOCTOSITEIHLHO (POPMYIIUPOBATH OMPEICIICHUS TE€OMETPHISCKUX (PUTYD, BBIIBUTATh
TUTIOTE3bI O HOBBIX CBOMCTBAX M MPH3HAKAX 'EOMETPUICCKUX (PUTYP U 0OOCHOBBIBATH WU
OTIpoBepraTh UX, 0000IIaTh WM KOHKPETU3UPOBATh PE3yJIbTaThl HA HOBBIX Ki1accax (Quryp,
MIPOBOJIUTH B HECJIOKHBIX CITyJasX KiIacCuPUKauio GUryp 1Mo pa3IMIHbIM OCHOBAHUSIM;

— UCCJeN0oBaTh YePTEXKH, BKIIOUasi KOMOMHAUK (PUTYp, U3BJIEKATh, UHTEPIPETUPOBATD U
peoOpa3oBbIBaTh HHGOPMAIIHIO, TIPEICTABICHHYIO Ha YEPTEkKAX;

— pemiaTth 3a7a4u T€OMETPUUECKOTO COJEP>KaHUsI, B TOM YHUCII€ B CUTYAIUsAX, KOT/Ia aJTOPUTM
pelieHus He CIeNYeT SIBHO U3 YCIIOBHS, BHIMOJIHATH HEOOXOAUMBIE JUIs PEIICHUS 3a/1a41
JOTIOJTHUTEIBHBIE TIOCTPOCHMS, HCCIIEIOBATh BO3MOXKHOCTh TPUMEHEHUsT TeOpeM U (popmMyi
JUTS pEIIeHUs 3a/1a4;

— yMeTh GOPMYITHPOBATH U JIOKA3BIBATh TEOMETPUIECKHUE YTBEPKICHUS;

— BIAJCTh MOHATHUSAMHU CTEPEOMETPUU: TIPU3MA, TTapaJUICICUIIE ], TUPAMH/IA, TETPAdIP;

— WMETh MPEACTABICHHUS 00 aKCHOMaX CTEPEOMETPUH U CIEACTBUSAX U3 HUX U YMETh
MIPUMEHSTh UX TIPH PEIICHUH 3a/1a4;

— YMETh CTPOUTH CEYCHHUSI MHOTOTPAHHUKOB C MCTIOJF30BaHUEM PA3TMYHBIX METOJIOB, B TOM
YHClie U METO/Ia CIIE/IOB;

— HUMETb MPEICTaBICHUE O CKPEIINBAIOLIUXCS MPSMBIX B IPOCTPAHCTBE M YMETh HaXOIUTh
yroJI U PacCTOSTHUE MEXIY HUMU;

— TMPUMEHSATH TEOPEMBI O MaPaAJIEILHOCTH MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE MPHU
pEILIeHNUH 3a]1aY;

— YMeTh IPUMEHATH MapajuleIbHOE MPOEKTUPOBAHUE I U300paXkeHus: GUryp;

— yYMeTh IPUMEHATH NEPIEeHIUKYIIPHOCTU IPSIMOM M INIOCKOCTHU IPU PELICHUU 3a/1a4;

— BJIJIETh MOHATUSAMU OPTOTOHAILHOE MPOESKTHUPOBAHKE, HAKJIOHHBIE U UX MPOCKIUHU, YMETh
MPUMEHSTH TEOPEMY O TPeX MEePHEHAUKYISIpax MPU PEeUICHUH 3a/1a4;

— BIJIAJETh MOHATUAMU PACCTOSTHUE MEXAY GUTYpaMH B IPOCTPAHCTBE, OOIIUI MepreHAUKYIISIP
JBYX CKPEIMBAIOIINXCS MPSAMBIX U YMETh MPUMEHSATh UX MIPH PEIICHUHU 33]a4;

— BJIAJIETh MOHATHUEM YTOJl MEXIY MPSIMON U IUNIOCKOCTBIO U YMETh MPUMEHSTH €To MpU
pELIeHNUH 33]1aY;

—  BJIAJETh MOHATUSAMU JABYIPAHHBIN YTOJ1, yroJl MKy III0CKOCTAMHU, ePIIEeHANKYISIPHBIE
IJIOCKOCTH M YMETh MPUMEHSTh UX IIPU PEIICHUH 33/1a4;

— BJAJETh MOHATUAMU IpU3Ma, apaJUIeNenuIe]l U MPUMEHATh CBOMCTBA Mapaliesenumneaa
MIpH pelIeHUH 33]1aY;

— BJIJETh MOHATHUEM IPSIMOYTOJIBHBIN MapajieNenunel U IPUMEHATh €ro Py PelIeHUuU
3a/1ay;

— BIAJETh NOHATUSAMU NUpaMUIa, BUAbI TUPAMUJ, JIEMEHTHI PABUIIBHON NUPaMUbl U YMETh
MIPUMEHSTh UX NIPU PELICHUH 3a/1a4;

— UMETh [IPEACTABJICHUE O TeopeMe Disiepa, MpaBUIbHbIX MHOTOIrPaHHHUKAX;

— BJIAAETh NOHITHEM IUIONIAJN MOBEPXHOCTE MHOTOTPAHHUKOB U YMETh IPUMEHSTH €r0 MpH
pelIeHnn 3a/1a4;

— BJIAJETh MOHATUSAMU Tella BpaleHus (IINHApP, KOHYC, map u cdepa), UX CeUeHUs U YMETh
MPUMEHATh UX NP PELICHUU 3a/1ay;

— BIAJETh NOHATUSAMU KacaTeJIbHbIE IPSIMBIE U IJIOCKOCTH U YMETh IPUMEHATH U3 MPU
pelIeHnn 3a/1a4;

— HMETh MPEJICTaBICHUS O BIIMCAHHBIX U OMIMCAHHBIX c(hepax U yMETh IPUMEHSTh UX MPU
pelIeHnn 3a/1a4;



BJIQJICTh MOHATHAMHU 00bEM, 00bEMbl MHOTOI'PAaHHUKOB, T€JI BPAIIEHUS U IPUMEHATH UX MPU
pELIEHNH 33]1a4;

HMMETh IPEJCTABIEHNE O Pa3BEPTKE LIWINH/PA U KOHYCA, IJIOIAN IOBEPXHOCTH LIUINHPA U
KOHYCa, YMETh IPUMEHSATH UX MPU PELLICHUU 33a/1a4;

UMETH MPEJCTABICHHE O IUIOIIAIN chepbl U yMETh MPUMEHSTH €T0 MPU PELICHUH 337134,
YMETh pelIaTh 3a7a4i Ha KOMOMHAIIMKA MHOTOTPAaHHUKOB U TEJ BPAILICHHS,

HMMETh IPEJCTABIEHUE O NOA00ONH B IPOCTPAHCTBE U YMETh PEIIaTh 3a7aul Ha OTHOLLIEHUE
00BEMOB | IIJIOMIAJICH MOBEPXHOCTEH MTOAOOHBIX HUTYD.

B noBcenHEeBHOM XU3HU U IIPU U3YYEHUU APYTUX NPEAMETOB:

COCTABJIAThH C HCIOJIH30BAHUEM CBOMCTB r€OMETPUIECKUX (PUTYp MaTeMaTHIECKUE MOJIEITN
JUISl pEeIIEHNUs 3a/1a4 IPAKTUYECKOIO XapaKTepa U 3a1a4 U3 CMEXKHBIX JIUCHHILINH,
HCCIEA0BATh MOJyYEHHBIE MOJEIIN U UHTEPIPETUPOBATH PE3YIbTAT

BekTopsl 1 KOOpIMHATEI B IPOCTPAHCTBE:

Bnanerh MOHATHAMU BEKTOPBI U UX KOOPIUHATHI;

YMETb BBINOJIHSTH ONEpalluy HaJl BEKTOPAMH;

HCII0JIb30BaTh CKAJSIPHOE MPOU3BEICHIE BEKTOPOB MPHU PELICHUH 3a/1a4;

MIPUMEHSTh YPaBHEHUE TUIOCKOCTH, (POPMYITy pacCTOSTHUS MKy TOUKAMHU, ypaBHEHHE
cdepbl IpU pellieHuy 3a1a4;

MIPUMEHSTH BEKTOPBI U METOJ KOOPAWHAT B IPOCTPAHCTBE MPH PEIICHUH 3aa4

Hctopus matemMaTuku:

NmeTh MMpEACTAaBJICHUE O BKIIAJAC BIAAOIIUXCA MAaTEMATUKOB B PA3BUTHC HAYKU,

MOHUMATh POJIb MATEMATUKH B pa3BuTUU Poccun
Mertoasl MaTeEMaTUKHA:

Hcnonmp30BaTh OCHOBHBIE METOIBI JOKA3aTEIILCTBA, TIPOBOJIUTH JOKA3aTEIbCTBO U BBITIOJIHSTH
OTIPOBEPIKECHHUE;

MIPUMEHSATH OCHOBHBIE METO/IbI PEIICHUS] MaTEMaTHYECKUX 33/1a4;

Ha OCHOBE MAaTEMAaTHYECKMX 3aKOHOMEPHOCTEH B MPUPOJAE XapaKTepu3oBaTh KpacoTy W
COBEPIICHCTBO OKPYKAIOIIEro MUPA M MPOU3BEICHUN HCKYCCTBA,

MPUMEHATh TPOCTEHIIIME MPOTPaMMHBIE CPEICTBA W DIIEKTPOHHO-KOMMYHUKAIIHOHHBIC
CHCTEMBI ITPH PEIICHNH MaTeMaTHIEeCKUX 3a/1a4;

IIOJIB30BATLCA IIPUKIIAAHBIMU IIPOrpaMMaMH MU IIPOrpaMMaMu CHUMBOJIBHBIX BBIYMCIICHUH JJIA
Hucciaca0BaHusI MaTEMAaTHYCCKUX 00BEKTOB

BBIHYCKHI/IK MMOJIYYUT BO3MOKHOCTb Hay‘-II/ITBCﬂ(I[J'IH obOecreyeHnss BO3MOKHOCTH YCIICIIHOT'O

PO AOJIKCHHUA O6pa3OBaHI/IH I10 CI€UHAJIBbHOCTAM, CBA3aHHBIM C OCYIICCTBJIICHUEM Hay‘IHOfI u
HCCHGHOB&TCJ’IBCKOFI JACATCIIBHOCTHU B 00J1aCTH MaTEMATHKH U CMEXHBIX HaYK)i

OneMeHTHI TEOPHUH MHOXECTB U MaTeMaTHYeCKOM JTOTHKH:

OIICPHUPOBATDH ITIOHATUEM OIIPCACIICHUSA, OCHOBHBIMU BUJIAMHU onpeneneHI/Iﬁ, OCHOBHBIMH
BUIaMH TCOPEM;

IMOHUMATb CYTb KOCBCHHOI'O JOKA3aTCJILCTBA,

OIICPHUPOBATH NOHATUAMHU CUCTHOI'O U HCCUCTHOI'O MHOJKCCTBA,

IIPUMCHATbL MCTO L MaTeMaTH4eCKOM WHAYKIOUW JJIs IPOBEACHUS paCC}’)KI[eHI/II‘/'I u
AO0Ka3aTCJIbCTB U IIPpHU pCIICHUHN 3a/1a4.

B nmoBcegHeBHOI KU3HU U IIpu U3YyYCHUU APYTUX ITPEAMCTOB:

HCIIOJIb30BATh TeOpeTHKO'MHO)I(eCTBeHHLIﬁ SA3BIK U A3BIK JIOTUKU UISL OIMUCAHUA PCAJIBHBIX
IIpoLEeCCOB U HBHCHHﬁ, IIpU pCUHICHUU 3ala4 JPYIrux y‘{e6HLIX peaAMETOB

Yucna u BBIPAXKCHUA:

CBO6OI[HO ONICpUPOBATH YMCIIOBBIMHU MHOKCCTBAMU ITPpHU PCHICHUUN 3a/1a4;

NMOHUMATb MPUYUHBI U OCHOBHBIC UACU PACIINPCHUA YHCIIOBBIX MHOKCCTB,

BJIAJICTb OCHOBHBIMHU IMOHATHAMHA TCOPUHN ACITIUMOCTH TP PCIICHUN CTAHAAPTHLBIX 3a1a4
HMETh 0a30BbIC MNpEACTaBJIICHHUA O MHOKCCTBC KOMIIJICKCHBIX YHUCCII;

CBO60,I[HO BBITIOJIHATD TOXKACCTBCHHBIC npeo6pa3013aHI/151 TPUTOHOMETPHUUCCKUX,
HOFapI/I(bMI/I‘{eCKI/IX, CTCIICHHBIX BBIpa)KeHHﬁ;



— BHaaeTh Gpopmynoit bmHoma HeroToHa,

— IPUMEHSATH IPU PELIEHUH 3a7a4 TeopeMy O JuHeHoM npeacrasiennn HO/JL;

— TPHUMEHATH NPH pemeHnn 3aaau Kutaiickyro Teopemy 00 ocTaTkax;

— IIPUMEHATH IIpU pelieHnH 3aaad Manyro teopemy depma;

— YMETb BBIIOJIHATH 3aIIMCh YUCJIA B TO3UIIMOHHON CUCTEME CUMCIICHHUS,;

— TPHUMEHSATH NPH PEIICHUH 3a]1a4 TEOPETUKO-UYUCIIOBbIE (QYHKIIMH: YHCIO U CyMMa JeUTeNeH,
¢bynkuuio Dinepa;

— IMPUMEHATH IPU PELICHUH 3aja4u HenHble Apoou;

— TPUMEHATH IIPU PEIICHUH 3a]]a4 MHOTOYJIEHBI C IEHCTBUTEIILHBIMU U LIEIBIMU
KodppuIreHTamu;

— BJIQJIETh NOHATUAMU IPUBOJUMBINA U HETIPUBOAUMBIM MHOTOWIEH U IPUMEHSATh UX NPU
peuieHnu 3a1ay;

— TMPUMEHSATH IpHU perieHuu 3a1a4 OCHOBHYIO TEOpEMY alreopsl;

— TMPUMEHATH IPU PELIeHUH 3a7a4 npocTeimne QyHKIUN KOMIUIEKCHON epeMeHHON Kak
reoMeTpuuecKre mpeodpa3oBaHus

VYpaBHEHHsI 1 HEPABEHCTBA!

— cBOOOJIHO OIpEeNEeNATh TUI U BBIOUPATh METO]T PELICHUS TOKa3aTeIbHBIX U
Jorapu(pMUUECKUX YpaBHEHHM U HEPaBEHCTB, UPPALIMOHAIILHBIX YPABHEHUHM U HEPABEHCTB,
TPUTOHOMETPUUECKUX YPAaBHEHHI U HEPABEHCTB, X CUCTEM;

— cBOOOJIHO pemiaTh CUCTEMBI TMHEWHBIX YpaBHEHUII;

— peuaTrb OCHOBHBIE TUIIbI YPABHEHUI U HEPABEHCTB C IapaAMETPAMHU;

— TPUMEHATH [IPU pElIeHNN 3a1a4 HepaBeHcTBa Ko — byHsAkoBckoro, beprymnu;

— HWMETh IIPEACTABJICHUE O HEPABEHCTBAX MEXK/y CPEAHUMU CTEIIEHHBIMU

OYHKIUU:

—  Hoctmxkenue pe3ynbraToB pazaena Il;

—  BJIAJIETh MOHATHUEM aCUMIITOTBI U YMETh €0 IPUMEHATH IIPH PEILICHUH 3a/1a4;

— TNPUMEHATh METO/IbI peLIEeHHsI IPOCTEHIINX TUPPEepEeHINATbHBIX YPABHEHUH TIEPBOTO U
BTOPOTO NOPSAIAKOB

DneMEHTBl MaTEMATUYECKOTO aHAIN3a |

— cBOOOJHO BJIa/IeTh CTAaHAAPTHBIM allllapaTOM MaTeMaTHYECKOrO aHalIu3a JUlsl BBIYUCIICHUS
IIPOU3BOAHBIX (PYHKIMH OJHOM NEpeMEeHHOM;

— CcBOOOJHO NMPUMEHSATH aNiapar MaTeMaTHYECKOr0 aHAJIN3a ISl UCClIeJoBaHus QYHKIUH U
IOCTPOEHUsI I'paMKOB, B TOM YHCJIE UCCIIE0BAHNS Ha BBIITYKIIOCTb;

— OIepupoBaTh NOHATUEM I1EPBOOOPA3HON (PyHKIMHU Ul PEeLICHU 3a/ay;

— OBJAJeTh OCHOBHBIMU CBeJeHUAMHU 00 uHTerpaine Herorona—JleiiOHuIa 1 ero npocTenmmux
MIPUMEHECHMSIX;

— OIIEpUPOBaTh B CTAHJAPTHBIX CUTYyaLUSX IPOU3BOIHBIMH BBICIIMX IOPSIKOB;

— yMETbh IPUMEHSTh [IPU PELICHUH 3aJ1ay CBOMCTBA HEMPEPbIBHBIX (DYHKIIMIA;

— YMETb IPUMEHATH IIPU PELIECHNH 3a7a4d TeopeMsl Beliepmrpacca;

— YMETh BBINOJIHATH NPUOIMKEHHbIE BHIYUCIIEHUS (METO/Ibl PELICHUs] YPAaBHEHUH, BEIUMCICHUS
OTIPE/IeTIEHHOTO NHTErpaia);

— YMETb IPUMEHATH IPUJIOKEHUE MIPOU3BOJHOMN U ONPEECIIEHHOIO HHTETpalla K PEILIEHUIO
3a/1a4 €CTECTBO3HAHUS;

— BIQJIeTh MOHATHAMHU BTOpast IPOU3BO/IHAS, BHITYKIOCTh rpaduka GyHKIHUU U YMETh
UCClIeI0BaTh (DYHKIIMIO HA BBITYKJIOCTb

CraTtucTuKa ¥ TEOpHUs BEPOATHOCTEH, JOrMKa U KOMOMHATOPHKA!

— UMETb [IPEACTABJICHUE O LIEHTPAIILHOU NIPEICIIBHON TEOPEME;

— HMETb NPEeJICTaBIEHHE O BHIOOPOYHOM KOA(PPHIIMEHTE KOPPENISAIUH U JIMHEHHON perpeccuu;

— HMETb [IPEICTABICHUE O CTATUCTUYECKUX TUIIOTE3aX U IPOBEPKE CTATUCTUUYECKOM TMIIOTE3HI,
O CTaTUCTHKE KPUTEPUS U €€ YPOBHE 3HAUUMOCTH;

— HMETb [IPEJICTABICHHUE O CBSA3H SMIMPUUYECKUX U TEOPETUUECKUX PACIIPEIEICHUI;



UMETb MPEICTABICHUE O KOAUPOBAHUH, TBOUYHOM 3aMIMCH, TBOUYHOM JIEPEBE;

BJIaJIETh OCHOBHBIMHU HOHATHSIMH Teopuu rpados (rpad, Bepinna, pedpo, CTeneHb
BEPILIUHBI, yTh B Tpad)e) U yMETh MIPUMEHSATh UX MIPH PEIICHUU 33]a4;

UMETH MPEJCTABICHHUE O ICPEBbAX U YMETh IPUMEHSATH IPH PEILICHUH 3a]1ay;

BJIQJICTh MOHATHEM CBSI3HOCTh M YMETh PUMEHSTh KOMIIOHEHTHI CBS3HOCTH TPU PEIICHUU
3ajad;

YMETh OCYHIECTBIIATH IyTH IO pedpaM, 00X0 161 pedep 1 BepinH rpada;

MUMETH MpEeICTaBIeHHE 00 SHIEPOBOM M FaMHIIbTOHOBOM ITyTH, HMETh MIPECTABICHHUE O
TPYIHOCTH 3a7a4ll HAXOXKICHHUS raMHIbTOHOBA MyTH;

BJIQJICTh MOHATHAMHU KOHEYHBIE U CUCTHBIE MHOYKECTBA U YMETh MX MPUMEHATH IPU PEIICHUH
3ajady;

YMETh IPUMEHATh METO]] MAaTEMAaTHIECKON HHIYKIINH;

YMETh IPUMEHATH MPUHIUT [upuXJie Mpu pemeHny 3a1a4d

I'eomerpus:

Nmets npencraBieHrne 06 akCHOMATHYECKOM METO/IE;

BJIAZICTE IOHATUCM I'COMETPUICCKUEC MECTA TOYCK B ITPOCTPAHCTBE U YMCTDh IPUMCHSATDb UX
JUTS peIIeHUs 3a/1a4;

YMETHh NPUMCHATD JJIA pCIICHUS 3aJa4 CBOMCTBA IUTIOCKUX U ABYI'PAaHHBIX YI'JIOB,
TPEXTPAHHOTO YIJIa, TEOPEMBI KOCHHYCOB M CHHYCOB JIJISl TPEXTPAHHOTO YTJIa;

BJIAJICTE IOHATUEM HECPICHANKYIAPHOC CECUCHHUEC MPU3MBI U YMETh IPUMCHATE €TI0 IIpU
peleHny 3a1ad;

HUMCTh NIPEACTABIICHUC O )IBOﬁCTBGHHOCTI/I IMPpaBUJIbHBIX MHOT'OI'PAHHUKOB,

BJIAJICTE NIOHATUAMU HECHTPAJTIBHOC U MApAJJICIIBHOC MTPOCKTUPOBAHUEC U ITPUMCEHATE UX IIPU
MOCTPOCHUH CEYEHUH MHOTOTPAHHUKOB METOJIOM MPOEKIIUN;

MMETh MPEJCTABICHNE O pa3BEPTKE MHOTOTPaHHUKA U KpaTyalIleM IyTH Ha OBEPXHOCTH
MHOTOTpaHHUKA;

MMETh MPEJCTABIEHNE O KOHUYECKUX CEUCHUSX;

HMMETh MPEJCTaBICHUE O Kacalomuxcs cepax U KOMOUHAIMK T BPAIlleHUs U YMETh
MPUMEHSTh UX MPU PELICHUH 33/1a4;

MIPUMEHSTH NPU PELICHUU 3a/1a4 (POPMYILY pacCTOSIHUS OT TOYKHU J0 IUIOCKOCTH;

BJIQJIETh Pa3HbIMU CIIOCO0AMU 3aJaHUsI IPSMOM YPAaBHEHUSIMU U YMETh PUMEHSAThH IPU
pELICHNUH 33]1aY;

MPUMEHSTH NPU PELICHUH 3a/1a4 U JOKa3aTeJIbCTBE TEOPEM BEKTOPHBIM METO/I U METOJ]
KOOpJIMHAT;

HMMETh IpeJcTaBlIeHne 00 akcuomMax o0bema, IPUMEHSITh POPMYIbl 00BEMOB
MPSMOYTOJIBHOTO MapajuleNienune1a, IpUu3Mbl U MTUPAMUIbI, TETPAdIpa MPHU PEIICHUH 3a1a4;
MIPUMEHSTH TEOPEMBI 00 OTHOILIEHUSX 00BEMOB MPU PELICHUH 33/1a4;

MPUMEHSITh UHTErpa ISl BBIYUCIEHUs 00BEMOB U TOBEPXHOCTEH Tell BpallleHus,
BBIYHCIICHUS TUIOIAIU cPepruIecKoro mnosica 1 00beMa MapoBoro cjos;

MMETh MPEJCTABICHUE O IBIKEHUSIX B IPOCTPAHCTBE: MapauIeIbHOM MepeHOCce, CHMMETPUHI
OTHOCHUTEIILHO IJIOCKOCTH, [IEHTPAIIbHON CUMMETPHH, TOBOPOTE OTHOCUTENILHO MPSMOi,
BUHTOBOW CUMMETPUH, YMETh IPUMEHSATH UX MPU PELICHUHU 3a/1a4;

HMMETh MPEJCTaBICHUE O IJIOIIAIM OPTOrOHAIBHON MPOEKIINH;

HMMETb MPEJCTABICHUE O TPEXTPAHHOM U MHOTOTPAaHHOM YIJI€ U IPUMEHSTh CBOMCTBA
IJIOCKUX YIJIOB MHOTOTPAHHOTO YIJIa MPU PEIICHUH 33/a4;

HMMETh MPEICTABICHUS O MPEOOPA30BAHUHU MTOI00HSI, TOMOTETHH U YMETh IPUMEHSTh UX MPU
pelIeHnN 3a/1a4;

YMETb PeIlaTh 3a/1a4M Ha MIJIOCKOCTH METOJIaMU CTEPEOMETPUH;

YMETb MPUMEHATH GOPMYIBl 00HEMOB TPU PEUICHUH 33124

BeKTOpLI 1 KOOPJAUHATHI B IIPOCTPAHCTBC:

HaxoauThb 00BeEM napajjiejicnmicaa u TeTpas’ipa, 3aIaHHbIX KOOpANHATAMHU CBOUX BCPIINH,
3a1aBaTh NPSAMYIO B IIPOCTPAHCTBC,



— HaXOJUTbh PACCTOSIHUE OT TOYKH J0 INIOCKOCTU B CUCTEME KOOP/IMHAT;

— HAaXOJUTh PACCTOSIHUE MEK]Y CKPELIMBAOIIMUMUCS NPSIMBIMU, 3aIAHHBIMU B CUCTEME
KOOpJIMHAT

MeTto1pI MaTEMATHKH

- MPUMEHATbh MaTEeMAaTHYECKUE 3HAHUSI K UCCIIEIOBAHUIO OKPYKAIOIIEro Mupa (MoAeTMpoBaHuE

(U3HYECKUX MTPOIIECCOB, 33a4U IKOHOMUKH )

JIMYHOCTHBIMH pe3yibTaTaMH W3ydeHHs mpeamera «MaTteMaTHKay SBISIOTCS CIIEAYIOIINe
KaJyecTna:
— HE3aBUCHUMOCTh U KPUTHYHOCTH MBIIIIJICHUS;
— BOJISI U HACTOMYMBOCTH B IOCTH)KCHUU 1IETIH;
— (OpMHUPOBAHKE y YUAIIUXCSI HHTEIUICKTYaITbHON YeCTHOCTH M 0OBEKTUBHOCTH, CIIOCOOHOCTH K
MIPEOI0JIEHUIO MBICITUTEIILHBIX CTEPEOTUIIOB, BBITEKAIOIINX U3 OOBIJIGHHOTO OITBITA;
— BOCITUTaHHE KAa4eCTB JIMYHOCTH, 00ECTIEUYNBAIONINX COIMATBHYI0 MOOMIBHOCTB, CIIOCOOHOCTh
MPUHUMATh CAMOCTOSTEIIBHBIC PEIIICHHUS,
— pa3BHUTHE HHTEpECca K MaTEMAaTHIECKOMY TBOPYECTBY M MAaTEMATUYECKHUX CITOCOOHOCTEH.
CpencTBoM JOCTHKEHHS STHX PE3yIbTATOB SBIISCTCS:
— cUCTeMa 3a/laHui yueOHUKOB;
— OpraHu3anys MaTepuaia B yueOHHUKAX;
—  WCTIOJNIb30BaHUE  COBOKYITHOCTH  TEXHOJIOTWH, OPHEHTHPOBAHHBIX Ha  pa3BUTHE
CaMOCTOSITEIbHOCTH W KPUTHYHOCTH MBINUICHHS: TEXHOJOTHUS CHCTEMHO-AEATEIHHOCTHOTO
MOJIX0a B 00yYEHUH, TEXHOJIOTHS OIICHUBAHHSL.

MertanpeqMeTHBIMH ~ pe3ylibTaTaMd  HM3y4eHUs1 Kypca «MaTematuka»  sBISETCS
(dbopMHpoBaHHE YHUBEpPCANbHBIX YueOHBIX nercTBuil (YVY]).
Perynstusneie YV /I:
— CaMOCTOSITEILHO OOHapyKHUBaTh W (OPMYJIHPOBATH yYUEOHYIO MPOOIEMY, ONPEACHATh IEb
y4eOHOMU NIeATeTLHOCTH, BBIOUPATh TEMY MTPOEKTA;
— BBIJIBUTATh BEPCUU PEIICHUS MPoOIeMbl, 0CO3HABATH (M MHTEPIIPETUPOBATH B CIydae HEOOXO 1 -
MOCTH) KOHEUHBIH pe3ynbTat, BEIOUPATh CPEACTBA JOCTUXKEHUS LI U3 MPEIOKEHHBIX, a TAKKe
HCKaTh UX CAMOCTOSATEIBHO;
— COCTaBJIATH (MHAWBUIyalIbHO WIH B TPYIIIE) IJIaH pelieHus mpoOaeMbl (BBIIOJHEHHUS MPOEKTA);
— paboTasi MO IUIaHy, CBEPATh CBOM JIEHCTBHUS C IIEJIbIO U, IPU HEOOXOJIUMOCTH, UCHPABIATH
OLIMOKHU CaMOCTOSITENILHO (B TOM YHUCIIE U KOPPEKTUPOBATH IUIAH);
— B JIMAJIOTe C YYUTEJIEM COBEPILIEHCTBOBATH CAMOCTOSITENILHO BEIPAOOTAHHBIE KPUTEPHH OLICHKH.
Ilo3naBarenpnbic YV :
— aHaAJIM3UPOBATh, CPABHUBATH, KJIaCCU(UIIUPOBATH U 0000IaTh (PAKTHI U SIBICHHUS,
— OCYLIECTBJISITH CpaBHEHHE W KJIACCU(UKAIIMIO, CAMOCTOSITENILHO BBIOMpAasi OCHOBaHUS U
KPUTEPUU IS YKa3aHHBIX JIOTHUECKUX OIepallyii;
— CTPOUTH KJIACCU(DUKALIUIO MYTEM TUXOTOMHUYECKOTO JeTeHHs (Ha OCHOBE OTPHUIIAHMS);
— CTPOUTH JIOTUYECKH OOOCHOBAHHOE PACCYXKICHHE, BKJIIOYAIOIIEE YCTAHOBIECHUE MPUYMHHO-
CJIEJICTBEHHBIX CBSI3EH;
— CO3/1aBaTh MaTeMaTHYECKHUEe MOJICNH;
— COCTaBJISITh T€3UCHI, PA3IMYHBIC BUABI TNIAHOB (TMPOCTHIX, CIOXKHBIX U T.IL.);
— peoOpa3oBbIBaTh MH()OPMAIIHIO U3 OJHOTO BUA B IPYroi (TabIUILy B TEKCT, AUArPaMMYy H TIp. );
— BBIUUTHIBATh BCE YPOBHU TEKCTOBOW MH(POPMAIHH;
— YMETb OTNpPEAETATh BOZMOKHBIE HCTOUHUKHA HEOOXOTUMBIX CBEJEHUH, TPOU3BOIUTH MOUCK HH-
(dbopmaiiuu, aHaTU3UPOBATh U OIICHUBATH €€ TOCTOBEPHOCTD;
— TIOHMMasi TIO3UIIHIO IPYTOro YeIOBEKa, pa3inyaTh B €r0 peun: MHEHHE (TOUKY 3peHus), JoKa3a-
TENbCTBO (apryMEHTBHI), (PAKThl, THUMOTE3bI, aKCMOMBI, TEOpWUHU. [[Is1 ATOro caMOCTOSATEIHHO
WCIOJIb30BaTh pa3lMYHbIE BUIBl YTEHUs (M3ydaroliee, MPOCMOTPOBOE, O3HAKOMUTEIHHOE,
MTOUCKOBOE), MPUEMBI CITYIIAHHUS,
— caMOMy CO3/aBaTh HMCTOYHHKH HH(OpPMAIMK PA3HOTO THMA WM JUIS Pa3HBIX ayAUTOPHIA,
cobmroaaTh HHGOPMAIIMOHHYIO TUTHEHY U TIpaBuiia HH()OPMAIIMOHHON OE€30MaCHOCTH;



— YMETH UCII0JIb30BATh KOMITBIOTEPHBIE U KOMMYHHKALIMOHHBIE TEXHOJIOTMU KaK HHCTPYMEHT IS
JOCTHIKEHHSI CBOHMX IIeJieil. YMETh BHIOMpaTh aJeKBaTHBIC 3a/laye HWHCTPYMEHTAIbHBIE
MIPOrPaMMHO-aINapaTHbIE CPEICTBA U CEPBUCHI.
CpenctBoM GopMUpOBaHUs MO3HABATEIBHBIX Y Y]] citykar ydeOHBIN MaTepuan U Mpekie
BCETO MPOIyKTUBHBIC 3aJaHUs YIeOHUKA.
— HMcnonp30BaHrMe MaTeMaTHYECKUX 3HAHUM I PELICHUS Pa3JMYHbIX MAaTEMaTUYECKUX 3a/1a4 U
OLICHKH TOJIYYEHHBIX PE3YJIbTATOB.
— COBOKYITHOCTh YMEHHUH 10 UCTIOJIB30BAHUIO JOKA3aTEILHON MaTEMaTHYECKOMN peyHn.
— COBOKYIHOCTh yMEHHH TIO paboTe ¢ HWHPOpPMANHEH, B TOM YHCIC U C PAIAYHBIMU
MaTEMaTHYECKUMH TEKCTaAMHU.
— YMEHMS UCIOJIb30BaTh MAaTEMaTHYECKUE CPEICTBA I U3YYEHHS U ONKMCAHUS PEaJbHBIX MPO-
LIECCOB U SIBJICHUM.
— He3aBucuMocCTh M KpUTUYHOCTD MBILLJICHHUS.
— Bouist 1 HaCTONYMBOCTH B JOCTHKEHUH LICIIH.
KommyHnukatusubie VY /I:
— CaMOCTOSITEIbHO OPraHU30BBIBaTh Y4€OHOE B3aMMOJICHCTBUE B rpyIie (OmpenemnsiTh o0Imue
1I€JTH, JOTOBAapUBATHLCS APYT C IPYTOM H T.11.);
— OTCTaWBasi CBOIO TOUKY 3PEHUS, IPUBOJIUTH apIrYMEHTHI, IOATBEPXkAas UX (pakTamu;
— B IMCKYCCUU YMETh BBIJIBUHYTh KOHTPApPTyMEHTHI;
— YYUTHCS KPUTUYHO OTHOCUTHCS K CBOEMY MHEHHIO, C JIOCTOMHCTBOM MPU3HABATH OMIHOOYHOCTH
CBOEro MHEHHsI (€CITM OHO TaKOBO) M KOPPEKTHPOBATH €r0;
— MOHUMAsI TIO3UITHIO IPYTOTO, pa3inyaTh B €r0 PeYH: MHEHHE (TOUYKY 3pEHH), J10Ka3aTeIbCTBO
(aprymeHTsl), (haKThI; TUTIOTE3bI, AKCHOMBI, TEOPHUH;
— YMETH B3TJISIHYTh HA CUTYAIMIO C HHOM MO3UIIMH U JIOTOBAPUBATHCA C JIFOJbMU UHBIX TO3HUIUH.
CpenctBoM GopMHpPOBaHUS KOMMYHHKATUBHBIX Y Y]] ciy’kar TEXHOJOTHS MPOOIEMHOTO
oOyueHus1, opranu3anus padboThl B MaJIbIX I'PYIIAX, TAKXKE UCIOJIb30BaHUE HA YPOKaX TEXHOJIOTUU
JUYHOCTHO- OPUEHTHPOBAHHOTO U CUCTEMHO- JIEATEIbHOCTHOTO 00Y4EHUSI.

Conepkanue y4eOHOTO mpeaMeTa
MHOro4IeH»I .

MHorouneHsl OT OJHOM M HECKOJIbKUX NepeMeHHBIX. TeopeMa besy. Cxema ["opHepa.
CuMMeTpHYecKre U OJTHOPOJAHBIE MHOTOWIEHBI. YPaBHEHHUS BBICIIUX CTEIICHEH.

CreneHu v KOpHHU.

Crenennbie GpyHkuuu [IoHATHE KOPHS M-0¥ CTETICHH U3 ICUCTBUTENBHOTO unciaa. OyHKImuu
F\/X, ux cBoicTBa U rpaduku. CBoiicTBa KOpHS M-oi cTenenu. [IpeoOpazoBanne BeIpaKeHHUIA,
coJiepkanux paaukainbsl. O6001IeHre MOHATH O MoKa3aTesne cTeneHyu. CreneHHble (QyHKINH, UX
cBoiicTBa u rpaduku. duddepenunpoanre u HHTerpupoBanue. M3pieueHre KopHeil m-ou
CTETEeHU U3 KOMITJICKCHBIX YHCE.

[TokazarenpHas 1 norapudmudeckas QyHKIHS.

[TokazarenpHas ¢pyHKIMA, €€ cBOHCTBA U rpaduk. [loka3arenbHble ypaBHEHUS 1 HEPABEHCTBA.
[Tonsitue norapudma. @ynkuus y=logax, e€ cpoiicta u rpaduk. CoiicTa norapu@mos.
Jlorapupmuueckrue ypaBHeHUs M HepaBeHCTBa. JuddepeHnpoBanne Moka3aTelbHON 1
norapupmMuuecKoi GyHKINH.

IlepBooOpa3Has 1 MHTETpa

IlepBooOpa3Has U HeonpeaeaeHHbIH nHTerpai. OnpeaeaeHHbI HHTETPajl, €ro BEIYUCICHHE U
cBoiicTBa. Beruncnenue muomaneit miockux ¢uryp. [lpumenenne unrerpana B pusmke.
DJeMeHTHl TEOPUHU BEPOSITHOCTEN U MaTEMAaTHYECKOI CTaTUCTUKMY .

BepostHOCT M reomeTpusi. HezaBucumble MOBTOPEHUS UCIIBITAHUN C IBYMSI UCXOJIaMH.
Craructuueckue MeToapl 06padoTku nHpopmanuu. I'ayccoBa kpruBasi. 3aKOH OOJBIINX YUCET.
VYpaBHeHus u HepaBeHCTBA. CUCTEMBI YypaBHEHUI M HEPABEHCTB.

PaBHOCHIBHOCTD ypaBHeHUH. OOIIME METO/IbI pellIeHUs YpaBHEHUH. Y PaBHEHUS C MOAYJISIMH.
WppaunonansHble ypaBHeHus. Jloka3aTeabCTBO HEPABEHCTB. PelieHne palmoHaibHbIX
HEpaBEHCTB ¢ 0/1HOU nepeMeHHOM. HepaBeHcTBa ¢ Moaynsimu. MpparmoHanbHele HEpaBEHCTBA.



YpaBHEHHs 1 HEPABEHCTBA C JBYMs MepeMeHHBIMU. J[nodaHTOBEI ypaBHeHHsI. CHCTEMBI
YPaBHEHUH. ypaBHEHMsI 1 HEPABEHCTBA C ITapaMeTpaMHu.

MeTto 1 KoOpAMHAT B IPOCTPAHCTBE. JBUKEHUS.

KoopaunaTsl TOUKH U KOOpAKMHATEI BeKTopa. CKalspHOE IIPOU3BENECHUE BEKTOPOB. Y paBHEHUE
wiockoctu. JBmxkenus. [IpeoOpasoBanue moaooms.

HMumuuap. Konyc. Hlap.

[Tonstue nmimuapa. [lmomans noBepxHoctu uuauuapa. [loustue konyca. [lmonans
MMOBEPXHOCTH KOHYca. YceueHHbINH kKonyc. Cepa u map. YpasHernue chepsl. Bzanmuoe
pacmonoxxenue chepsl u miockoctu. KacatenpHast miockocTs K cdepe. [Inomans chepst
OObeMsI Ter.

O0Bem npsMoyroiapHOTo napaenenunena. OobemMbl IPAMO TPU3MBI U M HAPA. OObEMBI
HAKJIOHHOHM TIPU3MBI, TEpaMUIbl U KoHyca. O0beM mmapa u miomaas chepbl. O0beM mapoBOTO
CErMEHTA, I11apOBOI'0 CJI0S U ILIAPOBOI'0 CEKTOPA.

TemaTnyeckoe mIaHupoOBaHUE

No HaumenoBanue paszaena Kou-Bo wacos
1 [MoBTOpEHHUE 3
2 MHorousIeHBI 5
3 Crenenu u kopHu. CTeneHHble (QyHKIUU 19
4 BekTopsl B mpocTpaHCTBE 9
5 [TokazarensHas pyaknus. [lokazarenbHbie ypaBHEHHS U 8

HEPaBEHCTBA
6 MeTo T KOOpJMHAT B TPOCTPAHCTBE 14
7 Jlorapudmuueckas hyHKIUS 22
8 HunuHap, KOHYC U Tap 19
9 ITepBooOpa3zHas m UHTETpa 9
10 O6beMblI Tel 24
11 DNIeMEHTHl MaTEMaTUYECKON CTaTUCTUKH, KOMOWHATOPUKU U 8
TEOPUH BEPOSITHOCTEN
12 VYpaBHeHus 1 HepaBeHCTBA. CHCTEMbl ypaBHCHH U HEPABEHCTB 28
13 HrtoroBoe moBropeHune 36




