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1. Ilnanupyembie pe3yJabTaThl 0OCBOeHUs nMpeaMeTa «MaTemaTuka: ajaredopa
U HAYaJIa MATEeMaTHY€eCKOr0 aHAJIN3a, FeOMeTPHs»
1.1. JInyHOCTHBIE pe3yabTaThI:

— OpWeHTausi OOydYalIMXCS Ha peald3alilo  TMO3WTHUBHBIX  JKU3HEHHBIX
MEePCIEKTUB, HWHUIMATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTh U CIIOCOOHOCTh K
JTUYHOCTHOMY CaMOOTIPEIEICHUIO, CIIOCOOHOCTh CTaBUTh LIETH U CTPOUTH JKU3HCHHBIC
TIJIaHBI;

— TOTOBHOCTbH M CIIOCOOHOCTH OOYYAIOIIMXCS K CAMOPA3BUTHIO U CAMOBOCITUTAHUIO
B COOTBETCTBHH C OOIIEYECIOBEUSCKHUMH IIEHHOCTSAMH W WACAJIaMU TPaKIaHCKOTO
00IIIECTBA;

— HPABCTBEHHOE CO3HAHUE U TOBEJICHHE Ha OCHOBE YCBOEHMS OOIIEYEIOBEUECKHUX
[IEHHOCTEH, TOJEPAHTHOTO CO3HAHUS U TIOBEJICHUA B TOJHUKYJIbTYPHOM MHpE,
TOTOBHOCTH U CIOCOOHOCTH BECTH JUAIOr C JIPYTUMH JIIOABMH, JOCTUTaTh B HEM
B3aMMOTIOHUMAaHM, HAXOAUTH OOIIHUE IIeJIM U COTPYAHUYATD JJIsl X JOCTHXKEHUS,

— TPUHATHE TyYMAaHUCTUYECKUX IIEHHOCTEH, OCO3HAHHOE, YBAXKUTEIbHOE U
n00poXkenaTeIbHOE OTHOIIICHHUE K JPYTrOMY YeJIOBEKY, €0 MHEHHUIO, MUPOBO33PEHUIO;

— pa3BUTHE KOMIIETCHIIMH COTPYIHHYECTBA CO CBEPCTHHKAMH, JCTHBMH MIIAJIIETO
BO3pacTa, B3POCIBIMU B 00pa30BaTEIbHOM, OOIECTBEHHO IMOJE3HOU, Y4eOHO-
MCCJIEIOBATEILCKOM, TPOCKTHOM U IPYTUX BUAAX JACATEIHHOCTH.

— MHUPOBO33PEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YpPOBHIO Pa3BUTUSA HAyKH,
3HAYUMOCTH HAyKH, TOTOBHOCTh K HAyYHO-TEXHHUYECKOMY TBOPYECTBY, BJIAJICHUC
JIOCTOBEpHON WH(pOpPMAIEH O TEePeIOBBIX TOCTIKCHHSIX M OTKPBITHUSX MHUPOBOW U
OTEUECTBEHHOW HAyKH, 3aMHTEPECOBAHHOCTh B HAYUYHBIX 3HAHUSIX 00 yCTpOWCTBE MHpa
M 00I111eCTBa;

— TOTOBHOCTb U CIIOCOOHOCTH K 0Opa30BaHHIO, B TOM YHCJIE CaMOOOpa30BaHUIO, Ha
MPOTSDKEHUH BCEU JKM3HU; CO3HATENIbHOE OTHOIICHHE K HEMPEPHIBHOMY 00pa30BaHUIO
KaK yCIIOBHUIO YCIIEHTHOM MpodheCcCHOHANTBHON U 00IIIECTBEHHON e TeIbHOCTH;

— OCO3HaHHBIM BBIOOp Oyaymiel mpodeccur Kak MyTh W CIOCO0 pealn3aiiiu
COOCTBEHHBIX )KH3HEHHBIX TIJIAHOB,;

— TOTOBHOCTH OOYYarONIUXCs K TPYAOBOH MpodheCcCHOHATBLHON NeATEILHOCTH KaK K
BO3MOYKHOCTH YYacTHSl B PEIICHWW JMYHBIX, OOINECTBEHHBIX, TOCYJapPCTBEHHBIX,
00I11IeHAITMOHABHBIX MPOOJIEM;

— TMOTPEOHOCTH TPYIWUTHCS, YBWKCHHE K TPYAYy H JIOAIM TPyJa, TPYIOBBIM
JTOCTIKCHUSIM, JOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIICHUE K Pa3HBIM
BUJIaM TPYJOBOU IEATEILHOCTH,

— TOTOBHOCTb K CaMOOOCIYyXMBaHWIO, BKJIIOYas OOy4YeHHWE U BBIMOJHEHUE
JIOMAIITHUX 00S3aHHOCTEIA.

— (usnueckoe, SMOIMOHAIBHO-TICUXOJOTUYECKOE, COIMAIbHOE OJaromnoiaydue
oOydJaromuxcsi B JKH3HH OOpa3oBaTENbHOM OpraHU3AIMM, OIIYIICHUE JACThbMHU
0€30MacHOCTH U TICUXOJIOTUYECKOTo KoMdopTa, HHHOPMAITMOHHON OE30MaCHOCTH.

1.2. MeTanpeaMeTHble pe3yJibTaThl
MeranpeaMeTHbIE Pe3yJIbTaThl OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl
NpeACTABJEHbI TPeMsl IPYNIIAMH YHHBEPCAJIbHBIX Y4eOHbIX AeiicTBui (Y'Y ):
1.2.1.PeryisiTuBHbIe YHUBepPCAJIbHbIE YUeOHbI€ TeHCTBHS
BbInNyCKHUK HAYYHUTCH:



— CaMOCTOSITEJIbHO ONpENeisaTh LENW, 3aJaBaTh NapaMeTpbl W KPUTEPUHU, IO
KOTOPBIM MOKHO OIPEAEIUTD, YTO LIE€JIb IOCTUTHYTA;

— OILICHMBAaTh BO3MOXHBIE TMOCIEACTBUS JTOCTMKECHHS TIIOCTABICHHON L€ B
JEeSITEIbHOCTH, COOCTBEHHOW >KM3HU M KU3HHU OKPY>KAIOIIMX JIIOJIeH, OCHOBBIBASICh Ha
COOOPaKEHUSIX STUKH U MOPAJIH;

— cTaBuUThb U  GOpMYJIMpOBaTh COOCTBEHHBIE 3aJayd B  00pa3oBaTesIbHON
NEATEIbHOCTU U )KU3HECHHBIX CUTYaIUAX;

— OILICHUBATh PECYpPChl, B TOM YKCII€ BpeMs U JpPyrue HemaTepHalIbHbIE PECYpPCHI,
HEOOXOIUMBIE JIJIsl JOCTUKEHUS MOCTABICHHOM 11€1IH;

—  BBIOMpATh MyTh JIOCTHXKEHUS 1I€JIH, TUIAHUPOBAThH PEILICHHE MTOCTABJICHHBIX 3a/a4,
ONTUMU3UPYS MaTEpUaATbHbIE U HEMAaTepUAIIbHbIC 3aTPaThl;

— OpraHu3oBBIBaTh 3(PPEKTUBHBIA MOUCK PECYPCOB, HEOOXOAMMBIX IS
JIOCTUKEHUS IMOCTABJICHHOM 11€11H;

— COMNOCTABJATH MOJYYEHHBIN PE3ynbTaT JAEATEIBHOCTH C MOCTABICHHOW 3apaHee
LETBIO.

1.2.2. llo3naBaTe/ibHbIe YHUBEPCAJIbHbIE y4eOHbIE eiicTBUS
BbInyCKHMK HAYYHTCH:

— HCKaTh W HAaxOJUTh OOOOIIEHHBIE CMOCOOBI pEIICHUS 3a7a4, B TOM YHCIIE,
OCYIIECTBJISTh Pa3BEPHYTHI MHPOPMAIIMOHHBIN MOUCK U CTABUTh Ha €70 OCHOBE HOBBHIE
(yueOHbIe U TTO3HABATEIbHbIC) 3a/1a4K;

— KPUTHUYECKHU OIIEHMBATh U UHTEPIPETUPOBATH MH(POPMALIMIO C Pa3HBIX MO3UIUH,
pacro3HaBaTh U UKCUPOBATH MIPOTUBOPEUMS B MHPOPMAITMOHHBIX UCTOYHUKAX;

— WCIOJIb30BaTh  pa3IMYHbIE  MOJEIbHO-CXEMaTHYECKHE  CpelIcTBa s
MPEJICTABIICHNUSI CYIIECTBCHHBIX CBSI3€M W OTHOLICHWM, a TAaKXe€ MNPOTUBOPEUUIA,
BBISIBJICHHBIX B MH()OPMAIIMOHHBIX UCTOYHUKAX;

— HaxXOJIUTh W TPHUBOJUTH KPUTUUECKHUE APTYMEHTHl B OTHOIICHUM JEHUCTBUN U
CYXKJIEHUH JPyroro; CHOKOMHO U Pa3yMHO OTHOCUTHCA K KPUTHYECKUM 3aMEUaHUSM B
OTHOIIEHUU COOCTBEHHOTO CYXICHHS, pacCMaTpUBaTh MX KaK PECypc COOCTBEHHOTO
pa3BUTHS,

— BBIXOJUTH 32 PAMKH y4€OHOTO MpeAMeTa M OCYIICCTBIISITH ICJICHANPABICHHbIN
MOMCK BO3MOXKHOCTEH /I IIMPOKOTO MEePEeHOCca CPEICTB U CIIOCOOOB ACHCTBUS;

— BBICTpauWBaTh WHAUBHUAYyaJIbHYI0 O0Opa30BaTENIbHYI0 TPACKTOPHUIO, YUYUTHIBAs
OTPAHUYCHHUS CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIC OIPAHUYCHUS;

—  MEHATh U YJIePKUBATh pa3HbIe MTO3UIIMH B TTO3HABATEIBLHOMN JEATEILHOCTH.

2.2.3 KoMMyHUKaTUBHbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS
BbinyCKHMK HAYYHTCH:

— OCYILECTBIIAATH JEJIOBYID KOMMYHHMKALIMIO, KaK CO CBEPCTHHKaMH, TaKk U CO
B3pOCJIBIMU (KaK BHYTpU oOpa3oBaTeNIbHOM OpraHU3alluy, Tak U 3a €€ MpeaeIaMu),
nox0upaTh MAPTHEPOB [UIsl JEJIOBOM KOMMYHHUKALIMM MCXOAS M3 COOOpaskeHUM
PE3yNbTATUBHOCTH B3aUMOJICHCTBHUS, a HE JIMUYHBIX CUMIATHIA;

— TpU OCYIIECTBICHUHM TPYNNOBOW pabOThl OBITh KAaK PYKOBOAMUTENEM, TaK U
YJIEHOM KOMaHbl B pa3HbIX poJsIX (reHepaTtop WAEH, KpUTUK, HCIOJIHUTEND,
BBICTYHAOLIH, SKCIIEPT U T.J1.);

—  KOOPJAMHHUPOBAThH U BBIIOJIHATH Pa0OTYy B YCIOBHUSIX PEAJIbHOTO, BUPTYaJIbHOTO U
KOMOMHHUPOBAHHOI'O B3aMMOJEHCTBYS;



— Pa3BEPHYTO, JIOTUYHO W TOYHO H3JIaraTb CBOIO TOYKY 3PCHHUA C MCIIOJIB30BAHUEM
AJICKBAaTHBIX (yCTHBIX 141 HI/ICI)MeHHI)IX) S3BIKOBBIX CPCICTB,

— PpacCIlO3HABATb KOH(I)JIHKTOI‘GHHI)IE? CUTyalluu U IIPCHOTBPAIIATD KOH(l)JIHKTBI J0 UX
AKTUBHOM (1)331)1, BBICTpAaNBATh ACIIOBYIO U 06p330BaTeJ'IBHYIO KOMMYHHKAIIUIO, n3oeras
JIMYHOCTHBIX OIICHOYHBIX CY)KI[GHI/II\/i.

2. 3. llpenMeTHbIE pe3yJbTaThl. YTIIy0/J1eHHbIH YPOBEHb

IpuHIMNNATBLHBIM OTJIMYHMEM Pe3yJIbTATOB 0230BOT0 YPOBHS OT
pe3yJibTATOB YIJ1y0JI€eHHOI0 YPOBHS SIBJISIETCS MX lleJleBasi HANPABJIEHHOCTb.

Pe3yabTarhl yriay0aeHHOT0 YPOBHS OPUEHTUPOBAHBI HA MOJYyYCHUE
KOMITETEHTHOCTEH JIs1 ocietytonieit mpodeccuoHaIbHOM 1eITeTbHOCTH KaK B paMKax
JTAHHOM MIpeAMETHOM 00JIaCTH, TaK U B CMEXKHBIX C HEM 001acTsax. JTa rpymnna
pEe3yJIbTATOB MPEATIONIATAET:

— OBJIAJICHUE KJIIOUYEBBIMU MMOHATUSIMHU U 3aKOHOMEPHOCTSIMHU, HA KOTOPBIX
CTPOUTCS JaHHas MpeaMeTHasi 00J1acTh, paclio3HaBaHUE COOTBETCTBYIOIIUX UM
MPU3HAKOB U B3aUMOCBSA3EM, CTIOCOOHOCTH IEMOHCTPUPOBATH PA3TUYHBIE MOIXObI K
M3YUYEHUIO ABJICHHUM, XapaKTEPHBIX JJIs U3y4aeMOU MpeaMeTHON 00nacTy;

— YMEHHUE peniaTh Kak HEKOTOPHIE MTPAKTHUYECKUE, TAK 1 OCHOBHBIE
TEOPETUYECKUE 3a]1a4, XapaKTEPHBIE JJIsI HCIIOJIb30BAHUS METOAOB U UHCTPYMEHTAPUS
JAaHHOM TIpeAMEeTHOMN 00J1acTH;

— HaJIMYKeE TIPEJICTABICHUM O JAaHHOU MPEAMETHOM 00JIaCTH KaK I[EJIOCTHOM
TeopuH (COBOKYITHOCTU TEOPHii), 00 OCHOBHBIX CBS3SX C HHBIMU CMEKHBIMH 00JIACTSIMHU
3HAHUMU.

[TpumepHbIe TporpaMMbl Y4EOHBIX MPEIMETOB TOCTPOSHBI TAKKUM 00pa3oM, UTO
MpeMETHBIE PE3YIbTaThl 0a30BOI0 YPOBHS, OTHOCSIIUECS K pa3feny « BbImyCKHHUK
MOJYYUT BO3MOXKHOCTh HAYUUTHCS», COOTBETCTBYIOT IPEAMETHBIM PE3YJIbTaTaM
paznena « BeImyCKHUK HAyduTCs» Ha yriiyOJieHHOM ypoBHE. [IpeMeTHbIe pe3yabTaThl
pasznena «BbIMyCKHUK MOJIYYUT BO3MOKHOCTh HAYUNUTHCS HE BBIHOCATCS HA UTOTOBYIO
aTTECTalNIO, HO TIPU 3TOM BO3MOXHOCTb UX JOCTHXKEHUS JOJKHA OBITh MPEeoCTaBIeHa
KaXJI0MY 00y4aromiemMycs.
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yrﬂyﬁﬂeﬂﬂblﬁ YpoOB€HbL «CI/ICTCMHO-TeOpI/ITI/I‘IGCKI/Ie pe3yJbTaTbD»

Ileau ocBoeHus

|. BINYyCKHUK HAYYHUTCSH

|l. Boinycknuk noayuum 603moxcnocmes

,ZZJZﬂ obecneyenus 603MONCHOCINU ycneuHozo

npeamera
P Jist yCHeIHOro NPOJOIKeHUs: 00pa30BaHHUsl nPO00aNCEHUA 0OPA308ANUSL NO CNEYUATLHOCTIAM, CEA3AHHbIM
1O CHELNATIBPHOCTAM, CBA3AHHBIM C IIPUKJIAIHBIM C ocyujecmeneHuem HayuyHou U ucciedo8amenbCeKol
HCIIOJIb30BAaHUEM MATEMATUKHU odesmenvbHoCmuU 6 001acmu MamemMamuky U CMeNCHbIX HAYK
TpeGoBanus k pe3yjabraram
Paznen |. BIyCKHHK HAy4YHTCS 1. Botnycknuk nonyuum 603moicHocmo Hayuumocs

1. DiieMeHTHI Teopuu
MHOKECTB H
MaTeMaTH4YeCKOH

JIOTUKHU

— (CB000JHO ONEPUPOBATH MOHATUSIMU: KOHEYHOE
MHO’KECTBO, 3JIEMEHT MHO>KECTBA, II0JIMHOKECTBO,
nepeceueHune, 00beTMHEHNE U Pa3HOCTh MHOXKECTB,
YHCJIOBBIE MHOKECTBA HA KOOPAMHATHOU MPSAMOH,
OTPE30K, MHTEPBAJ, IOJIyHHTEPBaJ, IPOMEKYTOK C
BBIKOJIOTOM TOUYKOM, Tpaduueckoe NpecTaBIeHue
MHO>KECTB Ha KOOPJAMHATHOM MJIOCKOCTH; 3aJaBaTh
MHO>KECTBA NIEPEYUCIICHUEM U XapaKTEPUCTUUECKUM
CBOMCTBOM; OIEPUPOBATH MOHATUSAMU: YTBEPKIACHUE,
OTpHUILIaHUE YTBEPKICHUSI, UICTUHHBIE U JIOXKHbBIE
YTBEPXKICHHUS, IPUUNHA, CIEACTBUE, YACTHBIN Clydyai
00I1Iero YTBEPKACHUS, KOHTPIIPUMED; MPOBEPSTH
MIPUHAJIEKHOCTD 3JIEMEHTAa MHOYKECTBY; HAaXOJIUTh
nepeceyeHne U 00beJMHEHNE MHOXKECTB, B TOM YHCIIe
MIpe/ICTaBICHHBIX IpaUUecKy Ha YUCIOBOM MPSIMOM U Ha
KOOPJIMHATHOM TUIOCKOCTH; MPOBOAMUTH JOKA3aTEIbHbIE
paccyxaeHus 111 000CHOBAHUS UICTUHHOCTH

YTBEPKJICHUI. B OBCEAHEBHOMN )KM3HU U IIPU U3yYEHUH

ONepupoBamb NOHAMUEM ONPEOeleHUsl, OCHOBHbIMU
suoamu onpeoenenuil, OCHOBHLIMU BUOAMU
meopem,; NOHUMAMb CYMb KOCEEHHO20
00KA3amenbcmed, onepuposams NOHAMUAMU
CYUEMHO20 U HeCHeMHO20 MHONCECMBA,; NPUMEHAMb
Memoo Mamemamudeckou UHOYKYuu 0ns
npoBedeHUst paACCyHCOeHUN U OOKA3AMENbCME U NPpU
pewenuu 3a0ay. B noeceOHesHoll JHcu3HU U npu
UBYUEHUU OpYeUX NPeoMemos. UCNONb308aMb
MeoPemuKO-MHONCECMBEEHHDBLIL S3bIK U S3bIK TOSUKU
0J151 ONUCAHUSL PEATIbHBIX NPOYECCO8 U SGNEHUL, NPU
peuwieHuu 3a0a4 Opyaux y4eOHvIX npeomemos

Yucna u svipadicenus

C80000H0 onepupoamv NOHAMUAMU:
HAMypaibHoe YUCI0, MHOMCECTNBO HAMYDAbHbIX
yucen, yenoe Yucio, MHOXCeCmeo Yeublx yucei,
00bIKHOBeHHAs OpODOb, OecaAmudHas Opoows,
CMEWanHoe Yucio, payuoHdaIbHoe YUcio,




JIPYTUX MPEIMETOB: UCIIOIb30BaTh YUCIOBbIE MHOXKECTBA
Ha KOOPJIMHATHOM MPSIMOM U Ha KOOPAMHATHOM IIOCKOCTH
JUISL ONMCAHUS PEATIbHBIX IIPOLIECCOB U SIBJICHUN;
MPOBOJUTH JI0KA3aTEIIbHBIE PACCYKICHHS B CUTYaLUAX
ITOBCETHEBHOM KU3HM, [IPU PELIECHUH 3a/1a4 U3 IPYTUX
MpEeAMETOB

MHOJCECMB0 PAYUOHATbHBIX YUCE],
UPPAYUOHAILHOE YUCTO, KOPEHb CeNneHU 1,
oelicmseumenbHoe YUcio, MHONCECMBO
OelicmeUmenbHbiX Yucesl, 2eoMempuieckas
unmepnpemayust

2. Yucaau

BbIPAKCHUSA

CBoOOHO OmEepHpOBaTh MOHATHSAMU: HATYpaIbHOE YHCIIO,
MHOJKECTBO  HATYpaJbHBIX  YHCEJN, LEJI0E  YHUCIIO,
MHOXKECTBO  IIETIBIX  4HCel, OOBIKHOBEHHas JIpoOb,
NnecsiTUYHas Jpo0b, CMEIIAaHHOE YHCIIO, PalMOHAIBLHOE
YHCIIO, MHO>KECTBO paLMOHAIBHBIX qHceln,
HppAIMOHAIIBHOE YHCJIO, KOPEHB

HeﬁCTBHTeHLHOC qucCJI0, MHOXCECTBO JEUCTBUTEIILHBIX

CTCIICHHU n,

YuCceil, TCOMCTPUUYCCKAA MHTCPIIpETAlHA HATYpaJbHLBIX,
OCIbIX, HeﬁCTBHTCHBHBIX YHUCCII,
IMOHUMATL U OOBSICHATH pasHuLly MCKIAY HOSHHHOHHOﬁ n

parOHaJIbHbIX,

HENO3UIMOHHOM cHCTeMaMH 3allUCU 4YMCEN; NEPEBOAMTDH
quclia U3 OJHON CUCTEMBI 3alIUCH (CUCTEMbI CUHMCIIEHNUS) B

APYTYIO,
JEIUMOCTA CYMMBI U IPOU3BEIACHUS IIPU BBINOJIHEHUU

JOKa3bIBaTb W  HMCIIOJIB30BAaTh IMPU3HAKU

BBIYMCIICHUH M PEIICHUH 3a]a4; BBIMOIHITH OKPYTJICHHE
palMoOHaNbHBIX M HMPPALUOHAIBHBIX YHCEN C 3aJaHHON

CpaBHHMBATh JCHCTBUTENbHBIE YHCIA
criocodamu;

TOYHOCTBIO;
pa3HbIMU yHOpPSIAOUMBAThL  YHUCIIA,
3amrcaHHble B BUJIE OOBIKHOBEHHOMN U JACCATUYHOU JAPOOH,
YHUCIIa, 3aMCAHHBIC C UCIIOJIB30BAHUEM apU(METHUIECKOTO
KBaJpaTHOTO KOpHs, KOpHEH cremeHu Oonbpine 2
Haxomutb HOJlI m HOK pasaeiMa  cmocobamu  u
HCMOJIb30BAaTh MX IMPU PEIIEHUWU 3a4a4;  BBIINOJHATH
BBIUMCIICHUS 51 npeoOpa3oBaHUs BBIPAYKECHU,

COACpIKAIINX JIECTBUTEIIbHEIE qucia, B TOM YUCJIC KOPHU

C60000HO onepuposamv NOHAMUAMU. Yelloe YUCTO,
0enUMOoCmy yucel, 0ObIKHOBEHHAsL OPOOb, OeCAMUUHAS
0poOb, PAYUOHAILHOE YUCTO, NPUOIUINCEHHOE 3HAYEHUE
yucna, 4acmo, 00Jis, OMHOWEHUe, NPOYEHM, NOGbLULEHUE U
NOHUdICeHUE HA 3A0aHHOE YUCIIO NPOYEHMO8, MACUIMao,
npuUBOOUMb NPUMEPDL YUCETL C 3A0AHHBIMU CEOUCMBAMU
oeumMocmu,

onepuposams NOHAMUAMU. Jl02apugm yuca,
MPUSOHOMEMPUYECKAsL OKPYIHCHOCMb, PAOUAHHAS U
2paodycHas mepa ya2ia, 8eiuyuna y2ina, 3a0aHH020 MmoyKou
HA MPUSOHOMEMPULECKOU OKPYHCHOCMU, CUHYC, KOCUHYC,
MAaH2eHC U KOMAH2EHC Y2ll08, UMEIOUUX NPOU3BOTILHYIO
BEIUYUHY, YUCTA e U T,

8bINOIHAMb apugmemudeckue Oellcmeaus, coiemas
YCMHble U NUCbMeHHble NPUeMbl, NPUMEHSIS NPU
HeoOX00UMOCMU 8bIYUCIUMETIbHBLE YCIPOUCMEA;
HAX00UmMb 3HAYEHUs KOPHSL HAMYPANbHOU CMeneHu,
cmeneHu ¢ payuoHAaIbHbIM NoKazamenem, 102apugma,
UCNONBL3YSL NPU HEOOXOOUMOCTIU BbIYUCTIUMETIbHbLE
ycmpoucmea;

NOb308AMbCSL OYEHKOU U NPUKUOKOU NPU NPAKMUYECKUX
pacuemax;

npPOBOOUMDb NO U3BECIHBIM POPMYIaM U NPABUIAM
npeoopazo8anusi OYK8EHHbLIX GbIPANCEHUL, BKAIOUAIOUUX
cmenenu, KOpHU, 102apUhMvl U MPULOHOMEMPUIecKue

dynxyuu;




HaTypaJIbHBIX  CTEIICHEH; BBIIIOJIHATh ~ CTAHJAPTHBIE
TOX/IECTBEHHBIE TMPEOOpPa30BaHHUS TPUTOHOMETPHUYECKHUX,
JorapupMHUUECKUX, CTEIIECHHBIX, UPPALMOHAIBHBIX
BBIPDA)KCHUI. B NOBCEIHEBHOW XW3HU WU NPU HU3Y4YCHUH
ApYTUX MPEIMETOB: BBIIOIHATE U OOBSACHITH CPABHEHUE
pE3yJIbTaTOB BBIYHCICHUI IPHU PELICHUM IPAKTHYECKUX
3aJa4, B TOM 4YHCI€ MPUOIMKEHHBIX BBIYMCICHUH,
UCIOJb3ysl pa3Hble CIOCOOBI CPaBHEHMMH; 3alUChIBaTh,
CPaBHUBATb, OKPYIVIATH YMCIOBBIE JAHHBIE pEaJbHBIX
BEJIMYUH C MCIOJb30BAHUEM PA3HBIX CUCTEM H3MEPEHUS;
COCTABIISITh W OIICHWBATh PAa3HBIMH CIIOCOOAMH YHUCIIOBBIE
BBIPO)KECHUS IIPU PEIICHUM INPAKTHUYECKUX 3a7a4 U 3a1ad

U3 Apyrux y‘Ie6HLIX npeaMCTOB

HAX00UMb 3HAYEHUs. YUCTOBLIX U OYKBEHHBIX GbIPANCEHULI,
ocywecmaesis Heobxooumvle NOOCMAHOBKU U
npeoopazosanus;

u3006padcamov cxemamuyeckuy y2oJ, GeIUdUHa Komopo2co
8bIPAdICEHA 8 2PAOYCAX UNU PAOUAHAX;

UCNONIL306aMb NPU PeUeHUl 3a0ay MaOIUUHbIe 3HAYECHUS
MPUSOHOMEMPUYECKUX DYHKYULL YeN08;

BbINONIHAMb NEPEBO0 BENUYUNBL V2Ia U3 PAOUAHHOU Mepbl 8
2paodycHyo u 00pamHo.

B noeceonesnoii scuznu u npu uzyueHuu opyzux yueoHvlx
npeomemos:

BLINOJIHAMb OCUCEUS C YUCTOBLIMU OAHHLIMU NPU
peuteruy 3a0a4 NPAKmMu4ecKo2o Xapakmepa u 3a0a4 u3
PAasIuUUHBIX 001acmell 3HAHUl, UCNOb3YSL NPU
HeobX00UMOCMU CNPABOYHbLE MAMEPUAIIbL U
BLIMUCTUMEbHBLE YCMPOUCMEA,

OYeHUBamMb, CPABHUBAMb U UCHONb308AMb NPU PEeUleHUU
NPAKMUYECKUX 3a0ay YUCT0BbLE 3HAUCHUSL PEANbHbIX
BENIUYUH, KOHKPEMHble YUCTI08ble XAPAKMEPUCMUKU
00bEKMO8 OKPYACAIOUe20 MUpa

3. YpaBHeHus u

HepaBEeHCTBa

CBoOogHO  omepupoBaTh  TOHATHSAMHU:  ypaBHEHHE,
HEPaBEHCTBO, PABHOCUJIbHBIC YpaBHEHHUS U HEPaBEHCTBA,
ypaBHEHUE, SIBISIFOIIEECs CIeICTBUEM APYTroro ypaBHEHUS,
ypaBHEHUs, paBHOCUIIbHBIE HA MHOXECTBE, PABHOCHIIbHBIE
npeoOpa3oBaHUs YpaBHEHUH;  pemiaTh pa3HbIE BHIBI
YpaBHCHHA W HEPABEHCTB M WX CHCTEM, B TOM YHCIIC
HEKOTOpBIC ypaBHEHHS 3),-il U 4-ii creneHed, IpoOHO-
palMoHaJbHBIE W UppaIMOHAJLHBIC; OBJIAJICTh
OCHOBHBIMH THITAMHU TTOKAa3aTeJbHBIX, JOTapu()PMHIECKUX,

HppalluOHAJIbHBIX, CTCIICHHBIX ypaBHeHHf/'I 1 HCPABCHCTB U

671a0emb OCHOBHLIMU NOHAMUAMU MeOPUlU OeTUMOCHU NPU
peuleHuy CmaHoapmubix 3a0ay umems 6a306vie
NPeOCmMAasiIeHUs: 0 MHONCECBE KOMNJIEKCHbIX YUCEL;
C80000HO 8LINOHAMb MONCOECMBEHHbIE NPeoOPA308aAHUS
MPUSOHOMEMPULECKUX, TIO2APUPMUYECKUX, CIENEeHHbIX
sbipadcenull, e1adoems gopmynou bunoma Heromona;
NPUMEHAMb NPU Peulenuu 3a0a4 meopemy 0 TUHeHOM
npeocmasnenuu HOJ/J; npumensame npu pewenuu 3aoau
Kumaticxyto meopemy 06 ocmamkax, npumeHsms npu
peuweruu 3a0ay Manyio meopemy @epma; ymemsy
BLINOIHAMb 3ANUCH YUCTA 8 NO3UYUOHHOU cUucmeme




CTaHIAPTHBIMUA METOAAMH MX PELICHUH U NPUMEHATh UX
IIpU pELICHHUH 3a1ad; [PUMEHATb TeopeMy besy k
pPELICHUIO YpaBHEHUM; IPUMEHATH TeopeMy Buera s
pelIeHUsT HEKOTOPBIX YPaBHEHUM CTEIEHM BBILIE BTOPOIA;
IIOHMMATh  CMBICI  TEOPEM O
HEPaBHOCUJIbHBIX NPEOOpPa30BAHUAX YPABHEHUH U yMETb
UX JO0KAa3bIBaTh; BJAJETh METOJAMU PEIICHUS YPaBHCHMUIA,

HCpaBCHCTB M HX CHUCTEM, YMCTHb BBI6I/IpaTB METOJ

PaBHOCHIIbBHBIX u

pemeHust 1 0OOCHOBBIBATH CBOM BBIOOp; HCIOJIB30BAThH
METO]T UHTEPBAJIOB JUIsl pELIEHUsI HEPABEHCTB, B TOM UHCJIE
IpOoOHO-PAllMOHATBHBIX M BKJIIOYAIONIMX B ce0s
WppalroHAbHBIE BBIPAXEHUS; pelaTh alnreOpandeckue
YPAaBHEHUsI U HEPABEHCTBA U UX CUCTEMBI C IIapaMeTpaMH
anreOpanyeckuM U TpaUuecKuM MeTOJaMM;  BIaJeTh
Pa3HBIMM METOJAMM J1I0Ka3aTeIbCTBA HEPABEHCTB; pEIIaTh
ypaBHEHMs B LIEJBIX YMCIaX; H300pa)kaTb MHOXKECTBA Ha
IJIOCKOCTH, 33JaBacMble YPaBHEHUSMHU, HEPABEHCTBAMU U
UX CHCTEMaMH; CBOOOJHO MCIOJIb30BaTh TOXIECTBEHHBIE
peoOpa3oBaHUs MpPU pPELIEHUU YpPaBHEHUH U CHUCTEM
ypaBHEHUH B IOBCEIHEBHOW >XW3HU M IPU HU3Y4CHUH
IOPYTUX TPEIMETOB: COCTABIATH M pPELIaTh YpPaBHEHMS,
HEPABEHCTBA, MX CUCTEMBI IIPU PELIEHUU 3a7ad APYTUX
y4eOHBIX BBITIOJHATh OLICHKY
MPaBJONOI00Us PE3yJIbTATOB, MMOJIYYaEMbIX MIPU PELICHUU
pa3IMYHBIX YpaBHEHUH, HEPAaBEHCTB U HUX CUCTEM IIpU

npeaAMCETOB;

pelIeHnH 3a/1a4 APYTUX yYEOHBIX IPEIMETOB; COCTaBIATh
U pelaTh YpaBHEHHsI U HEPABEHCTBA C IapaMeTPaMH IpH
pelIeHnH 3a/1a4 APYTUX yYEOHBIX IPEIMETOB; COCTaBIATh
YpaBHEHNE, HEPABEHCTBO WJIM UX CUCTEMY, ONMCHIBAKOIINE
NPUKIAJHYI0  3ajaudy,
IIOJIyYCHHBIE pE3yJIbTaThI;

pEAIbHYI0  CHUTYyallUI0  WIH
MHTEPIPETHPOBATH

CUUCTIEHUSA, NPUMEHAMb NPU PeUleHUU 3a0ay meopemuKo-
yucnosvie PYHKYUU: YuUcio u cymma oeaumenetl, PyHKYUIo
Diinepa;, npumeHsms npu peweHuu 3a0ay yenuvie Opoou;
NPUMEHAMb NPU PEUeHUU 3A0ay MHO2OUNEHbl C
OelicmeumenbHuIMU U YeablMUu KO3 duyuenmamu;
671a0emb NOHAMUSAMU NPUBOOUMDII U HENPUBOOUMDBLLL
MHO2OUIeH U NPUMEHSMb UX NPU PEUeHUU 3a0aY,
npumensimv npu pewenuu 3a0ay OCHOBHYIO meopemy
aneebpul;, NPUMEHAMb NPU peueHuy 3a0ay npocmeriuiue
@YHKYUU KOMNIEKCHOU NepeMeHHOl KaK 2eoMempuiecKue
npeobpazosanus




HCIIOJIB30BaTh IPOIPaMMHBIE CPEACTBA IIPU  PELICHUU
OTJIEJIbHBIX KJIACCOB YPABHEHUMN U HEPABEHCTB

4. DyHkuun

Bnagers TOHSATHSMH: 3aBHCHUMOCTH BEIUYHH, (YHKIIHS,
apryMeHT M 3Ha4eHHe (DYHKIIMU, 00JIACTh ONPEICIICHUS U
MHOXKECTBO 3HAueHWH (YHKIHMH, TpapuK 3aBUCHUMOCTH,
rpaduk  QyHKIUK, HYyId  (QYHKIOUH, TPOMEKYTKH
3HAaKOIOCTOSIHCTBA, BO3pacTaHHe Ha YHCIOBOM
MPOMEXYTKE, YObIBAHWE HA YHCIOBOM IPOMEXKYTKE,
HauOosplllee M HauWMEHbIee 3HaueHHe (YHKIUU Ha
IPOMEXKYTKE, byHKIHA,
MIEPHOJ], YeTHASI U HEYCTHAS (PYHKIIMH, YMETh MPUMEHSITH

YHCIOBOM nepruoInIecKast
3TH TIOHATUS TPU PEIICHUW 3ajay; BIAJeTh IMOHATHEM
creneHHas (QYHKOUS,; CTPOUTH ee TpaduK U yMETh
NPUMEHSATh CBOMCTBA CTENICHHOW (DPYHKIMU IPHU peIICHUU
3a7a4; BIAACTh NOHATUSAMH I[OKa3aTelbHas (QYHKIHS,
HKCIIOHEHTA; CTPOHUTH UX TPaPUKH

BJI3/IETh TOHSATUEM AaCUMITOTHI U YMETb €r0 NPUMEHSIThH
IpU pEeHIeHUH 3a]ad; MPUMEHSATh METOAbl PELICHUS
npocTedmmx nuddepeHanbHbIX YpaBHEHUH NEepBOro U
BTOPOT'O TIOPSAIKOB

U yMEThb NPHUMEHATh CBOICTBA MOKAa3aTeNbHOW (YHKLIUHU
pu peleHnn 3ajady; BIIAJIETH MIOHSITHEM
norapumuueckas QyHKINS; CTPOUTH €€ rpapuK U yMETh
MPUMEHSTh CBOWCTBA JIOrapupMuyecko (QyHKIHUHU MpH
pelieHnn 3aja4;

TPUTOHOMETpHUECKHE (QYHKIMH; CTPOUTh UX TpaduKu U

BIIAJIETh HOHSATHSIMH
YMETb  NPUMEHATH  CBOMCTBA  TPUTOHOMETPUUYECKUX
GyHKIMH TpH  pelIeHWH 3ajad; BIAJAETh MOHATHEM
oOpaTHast (QYHKUUS; NPUMEHSATb O3TO IOHATHE TIPU

peuieHun 3aaa4; IMIIPUMCHATbL TMpUA PCHICHUU  3ada4

Onepuposamv nOHAMUAMU: 3A8UCUMOCTIb BETUYUH,
@DyHKyus, apeymenm u 3Havenue Qyuxkyuu, ooracmo
onpeoeseHUss U MHOMICeCmB0 3Ha4eHull YyHKyuu, epagpux
3asucumocmu, epagpux QyHKyuu, Hyau GyHKyuu,
NPOMedHCYMKU 3HAKONOCMOSHCMEA, 603PACMAHUe HA
YUCTIOB0M NPOMEICYMEKe, YObl8aHUue Ha YUCTIOBOM
npomedicymke, Hauboabuiee U HaumMeHnbulee 3HaueHue
GYHKYUY HA YUCTOBOM NPOMEICYMKeE, NEPUOOUYECKAS]
QyHKyUs, nepuoo, yemnas u Heuemnas QyHKYuu;
onepuposamv NOHAMUAMU: NPAMAs U 0OpAMHAs
NPONOPYUOHATLHOCMb, TUHEUNAS, K8AOPAMUYHAS,
Jlo2apugmuieckas u nokasamenvbHas QYHKyuu,
mpuzcoHomempuieckue QyHKyuu;

onpeoensimy 3HayeHue QYHKYuu no 3HaveHuIo apaymenma
npU pasiuyHbIX CnOCo6ax 3a0aHust hyHKYUU,

CMpoums epapuKu U3y4eHHbIX QyHKYuil;

ONUCHIBAMb NO 2PAPUKY U 8 NPOCMETUUUX CIVYAAX NO
Gopmyne nogedeHue u ceolicmea yHKYuil, HaxoO0Ums no
epaghuxy ¢ynxkyuu Hauboavuue u HauUMeHbuUe 3HaA4eHUsL,
cmpoums 9CKU3 epagura Gyukyuu, yoosiemsopsouieli
NpUBEOeHHOM)Y HAOOPY YCI08ULL (NPOMENCYMKU
go3pacmanus/yovieanus, sHayeHue QyHKyuu 6 3a0aHHOU

moukKe, nMoYKU 9KCmpemymos, aCumnnonmil, HyJiu gbyHKuuu

um.o.);
pewams YypasHerust, npocmeiuiue Cucmembvl ypasHeHull,
UCNONBL3YS CEOUCMBA (DYHKYULL U UX 2PAPUKOS.

B noeceonesnoii scuznu u npu uzyueHuu opyzux yueoHvlx
npeomemos:

onpeoenams no epapuKram u UCNOIb308aMb O peUleHUs
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cBOWCTBAa  (DYHKIMH:

OrpaHU4YCHHOCTh, MPUMCHATL IIpU

YCTHOCTBD, NEpUOANYHOCTD,

pelieHny  3aaad
npeoOpazoBanus rpadukoB GyHKIHIA; BIAACTh MOHITHSIMH
YHCIOBas  IOCJENOBATEIbHOCTh, apu(MeTHdecKass U
reoMeTpuyecKas MpOrpeccus; MPUMEHSTh MPU PELICHUH
3aJla4y  CBOMCTBA M TMpHU3HAKU apu(METHUYECKOU U
reOMETPUYECKON mporpeccuii. B mMoBceHEBHOW KU3HU U
MIPU U3YYEHHUH JPYTUX y4EOHBIX MPEIMETOB: OMPEICNSTh
1o rpaduKaM U UCIOJIB30BaTh U PELICHUS MPUKIIAIHBIX
3a/lay CBOICTBa peabHBIX MPOIECCOB M 3aBHUCHUMOCTEH
(HauOoyiplIiE M HAUMEHbIIHWE 3HAYEHUS, IPOMEXKYTKU
byHKIUY,
3HAKOMOCTOSIHCTBA, ACUMITOTHI, TOUKH Heperuda, mepuom
u T.1.); [ HHTEpHpeTHpOBaTH CBOWCTBA B KOHTEKCTE
KOHKPETHOW MPAKTUYECKOW CHUTYyalllH;. ONPEAeNATh IO

rpadukaM MpoCTEUIINe XapaKTePUCTUKU MEPUOAUUECKUX

BO3pacTaHusd U y6I>IBaHI/I$I IIPOMEIKYTKHU

MIPOLIECCOB B OMOJIOTHH, SKOHOMHKE, MY3BIKE, PaJHOCBS3H
U ap. (aMIuIMTyaa, Iepuos U T.11.)

NPUKTIAOHBIX 3A0aY CBOUCMEA PEANbHBIX NPOYECCO8 U
3asucumocmell (HauboIvLUWIUE U HAUMEHbUIUE 3HAYEHUS,
NPOMENCYMKU 803PACMAHUSA U YObIGAHUS PYHKYUU,
NPOMENCYMKU 3HAKONOCMOAHCMEA, ACUMNIMOMbL, NEPUOO
umnmn.);

UHMEpPNPemupo8ams C8OUCMEA 8 KOHMeKCme KOHKPemHOU
NPAKMU4ecKol Cumyayuu,

onpeodenams no epaguram npocmeluiue XapaKmepucmuKu
nepuooudecKux npoyeccos 8 6UoL02uU, IKOHOMUKe,
MY3bIKe, paouocessu u op. (AamMnaumyoa, nepuoo u m.n.)

5. DJIeMeHThI
MaTEeMaTHYECKOIro

aHaJ/JIMu3a

Bnaners noHsaTHeM OCCKOHEUHO Y6LIBaIOIJ_Ia$I reoMeTpruIcCKast

MIPOTPECCHUS U YMETh IPUMEHSTH €0 IIPU PEIIECHNN 3a/1a4;

IMPUMCEHATH JJIA pCHICHUA 3aa4 TCOPHUIO MTPECACIIOB; BJIaICTh

MOHATUAMH OECKOHEUHO OOJIBIITNE U OECKOHEUYHO MaJIbIe

YHCJIOBBIC MOCJICAOBATCIBHOCTU U YMECTh CPaBHUBATDH

OECKOHEUYHO OO0JIBIINE U OECKOHEUYHO MAJIbIE

IIOCICI0OBATCIBHOCTH,
B noBcegHeBHOI )KH3HU U IpU U3YUCHUU APYTrUX NPpEeaAMCETOB!:

MOJIB3YSICh TpadUKaMu, CPAaBHUBATH CKOPOCTH
BO3pacTaHus (POCTa, MOBBIIIECHUS, YBETHUCHUS U T.I1.) WU
CKOPOCTH YObIBaHUs (TIaICHUS, CHI)KCHHU S, YMEHBIIICHUS U
T.I1.) BEJIMYKH B pEaTbHBIX MPOLIECCAX;

C80000HO ONepuUpoB8amv NOHAMUAMU. NPOU3BOOHAS
@dyHKYUuU 8 mouxe, KacamenbHas K 2papuxy GyHKyuu,
npou3B0OHAs PYHKYUU,

BbIUUCTIAMb NPOUIBOOHYIO 0OHOUNICHA, MHO2OULEHA,
K8aOpamuo2o KOpHs, NPOU3BOOHYIO CYMMblL YHKYULL,
BbIUUCTIAMb NPOU3BOOHBLE DLEMEHMAPHBIX DYHKYUL U UX
KOMOUHAYUI, UCNOTb3YSL CNPABOYUHbIE MANEPUATbL,
uccne008amy 8 NPOCMeEUWUX CIy4asx QyHKyuu Ha
MOHOMOHHOCHb, HAX00UMb HAUDOIbUUE U HAUMEHbUIUE
3HaAYeHUs: YYHKYULl, CMmpoums pagpuxu MHO2OUIEHO8 U
npoCmetuux payuoHaIbHbIX QYHKYUL ¢ UCHROIb308AHUEM
annapama mMamemamuyeckoeo aHanusd.
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— COOTHOCHUTH I'paMKU peabHBIX MPOLECCOB U
3aBHCUMOCTEH ¢ X ONMUCAHUSIMHU, BKIIOYAIOIIUMU
XapaKTePUCTUKU CKOPOCTH U3MEHEHHUs (OBICTPBII pOCT,
MJIaBHOE TTOHM)KEHHE U T.I1.);

— HCHOJb30BaTh rpaQUKu peaibHbIX MPOLIECCOB IS
pelleHUs HECIOKHBIX MPUKJIAIHBIX 33/1a4, B TOM YHUCJIE
orpenenss 1o rpaguKy CKOpocTh X0Aa mporiecca

B noeceonesnoi scuznu u npu uzyuenuu opyzux yueonovix

npeomemos:

—  pewams NpUKIaoOHble 3a0adu U3 ouoaocuu, huzuxu,
XUMUU, IKOHOMUKU U OPYeUX NPeOMenos, CE3aHHbLe C
UCCe008AHUEM XAPAKMEPUCMUK PEAIbHBIX NPOYECCO8,
HAXO0JCOEHUEeM HAUOONbULUX U HAUMEHbULUX 3HAYEeHULL,
CKOPOCMU U YCKOPEHUSL U M.,

—  UHmMepnpemupo8ams NOAY4EeHHbIE Pe3yabmambl

6. CtaTucTHKA U
Teopus
BEPOSATHOCTEH,
JIOTHKA U

KOMOMHATOPHUKA

— OmnepupoBath Ha YIri1yOJ€HHOM YPOBHE OCHOBHBIMU
OTKCATEFHBIMU XapaKTEPUCTHKAMH YHCIOBOTO Ha0Opa:
cpenHee apupMeTHIecKoe, MeInana, HanOoJIbIIee |
HauMEHbIIIEe 3HAYCHUS;

— omepupoBaTh Ha 0A30BOM YpOBHE MOHATUSMU: YaCTOTa U
BEPOSATHOCTb COOBITHS, CITy4alHbI BHIOOD, OMBITHI C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMY;

—  BBIYUCJIATH BEPOSITHOCTH COOBITHII HA OCHOBE IMOJICYETa
YKClla UCXO/0B.

B noeceoneenoit scuznu u npu uzyuenuu opyux

npeomemos:

— OLIEHUBATh ¥ CPAaBHUBATH B IPOCTBIX CIIydasx
BEPOSATHOCTH COOBITHI B peasIbHOM JKU3HH;

— 4NTaTh, CONIOCTABIAThH, CPABHUBATh, HHTEPIIPETUPOBATH B
IIPOCTBIX CIIy4asiX peajbHbIE IaHHBIE, IPEICTABICHHbBIE B
BU/JIE TaOIHIL, AUarpaMm, rpadukoB

—  Umems npedcmasnenue o OUCKPEMHbIX U HENPEPLIBHBIX
CILYYAUHBIX BEIUYUHAX U PACNPEOeIeHUSIX, O
He3a8UCUMOCMU CTYYAUHBIX BEIUYUH,

—  uMemsb npedcmasieHue 0 MamemamuyecKom OHCUOaHUY U
oucnepcuu CIy4auHblxX eIUYUH,

—  uUMemb npedcmasieHue 0 HOpMAalbHOM pacnpeoesienuu u
npuMepax HOPMAIbHO PACNPEOeNeHHbIX CIYYAUHBIX
BENUYUH,

—  NOHUMAMb CYMb 3aKOHA OOLUUUX YUCET U BbIOOPOUHO20
Memooa usmepeHus eposImHOCmell;

—  umems npeocmasieHue 00 YC108HOU 8ePOSIMHOCIU U O
NOJHOU 8EPOAMHOCIU, NPUMEHAMb UX 8 peuleHUU 3a0al,

—  UMemb npedcmasieHue 0 BaMCHbIX YACMHBIX BUOAX
pacnpeoeneHull U NPUMEHAMb UX 8 peuleHuU 3a0a4;

— umemv npedcmasieHue 0 KOppeasyuu CIy4aunblx 6eIUYUH,
0 IUHEUHOU pecpeccuu.

B noeceoneenoit scuznu u npu uzyuenuu opy2ux

npeomemos:

—  BBIYUCTAMb UIU OYEHUBAMb BEPOAMHOCIU COObIMULL 8
PeanvHOU JHCUHU

—  8blOUpamv noOxXoosUUe Memoobl NPEOCMAasiIeHUs. U
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06pabomxu OaHHbIX,

—  yMemb peuams HeCIOACHbLE 3A0aUU HA NPUMEHEHUEe
3aKOHA DONLULUX YUCET 8 COYUOTLO2UU, CIMPAXOBAHUL,
30pasooxpanenuu, obecneyenuu 6e30naACHOCmU HACEeHUS.
8 UPE36bIUALUHBIX CUMYAYUSIX

7. TekcTOBBIE 3a1a4YH

Pemate pa3Hble 3a/1a4i OBBILIEHHON TPYAHOCTH;
aHaAJIM3UPOBATh YCIOBUE 3a]]a4i, BEIOUPATh ONTHUMAJbHBIH
METOJ| pEeUICHUs 3a/1a4U, paCCMAaTPUBasi pa3IMuHbIE
METOJBI; CTPOUTH MOJENb PELICHU 3a1a41, IPOBOJUTH
JIOKa3aTeJIbHbIC PACCYKIECHUS IIPU PEILICHNUH 3a/1a4U;
pemiats 3agaun, Tpedyrolue nepedopa BapuaHToB,
MIPOBEPKHU YCIOBHI1, BHIOOpPA ONTUMAIBHOTO PE3yJIbTaTa;
aHAJIM3UPOBATh U UHTEPIPETUPOBATH MOJIYUCHHbBIE
peuieHus B

KOHTEKCTE YCJIOBHUS 3a/1a4H, BHIOMPATh PELICHHUS, HEe
MIPOTUBOpPEYAIINE KOHTEKCTY; IEPEBOJIUTD MPU PELLICHUU
3aauu “H(pOpMaLHo U3 OAHON (OPMBI 3aIIHCH B IPYTYIO,
UCHOJb3Ys IPU HEOOXOIUMOCTH CXEMBbI, TaOJIHIIbI,
rpaduku, TuarpaMMbl. B moBceTHEBHOM KU3HU U TIPU
W3Y4YEHUHN JPYIUX MPEIMETOB: PEIIATh IPAKTUYECKUE
3a/1a4y ¥ 33J1a4 U3 JPYruX MpeaMeETOB

—  Pewambo 3a0ayu paznvlx munos, 8 mom wucie 3a0a4u
NOBbIULEHHOU MPYOHOCMU;

—  8blOUPAMb ONMUMATLHBIL MEMOO peueHus 3a0ayu,
PaccmMampusast paziuyHvle Memoobl,

—  cmpoumsv MOOelb peueHus 3a0adu, npoeoouUms
00KaA3ameibHble PACCYHCOCHUSL,

— pewams 3a0a4u, mpedyoujue nepebopa 8apuaHmos,
npoGepKuU YCI06uUll, 8b1OOPA ONMUMATLHO20 Pe3YIbmamad;

—  QHAU3UPOBAMb U UHMEPNPEMUPOBAMb Pe3YIbmamyl 8
KOHmeKcme YClosusl 3a0ayl, 8blOUpams peuetusl, He
npomugopedaujue KOHMeKCmy,

—  nepesooumv npu peuleruu 3a0aiu UHGOpMayuio Uz 0OHOU
Gopmvl 6 Opyeyio, UCHONL3YS NPU HEeOOXOOUMOCTU CXEeMbl,
maoauysl, epagpuxu, Ouazpammol;

B noeceonesnoi scuznu u npu uzyuenuu opyzux

npeomemos:

—  pewams npakmudeckue 3a0aqu u 3a0ayu u3 opyeux

npeomemos

8. I'eomeTpus

O6I.I.IPII>1 MNEPINCHAUKYJIAP ABYX CKPCHIUMBANOMIUXCA IMPSIMBIX

Bnaoemv ceomempuueckumu noHamusAMU npu peuieHuu
3a0ay U npo8edeHUU MamemMamudecKux paccyiHcoeHull;
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U yMEThb NPUMEHATh UX IIPU PELICHUM 3a4ad; BIAACThb
MIOHSATUEM YIOJl MEXIYy IPSIMOM U IIOCKOCTBIO U YMETh
IIPUMEHSATH €r0 IPU PEUICHUU 331a4; BIAJCTh NOHATUAMHU
JBYTPAHHBIA  yroJ,  Yroil  MEeXIy
NEPIECHIUKYIISPHBIE IIJIOCKOCTH U yYMEThb HPUMEHSATh HX
IIpY PEIIEHUW 3aJad;  BIAAETh IMOHATUAMH IIpHU3Ma,
napajuiesIenunes U IIPUMEHSITD

napajuleJienunesa IOpu  PEIIeHUU  3a7ad;

IUIOCKOCTSMH,

CBOMCTBaA
BJIAAECTh
MOHATHEM MPSIMOYTOJIbHBIN napajuieJenumnes u
MIPUMEHATDH €T0 MPHU PEUICHUU 3aa4; BIAJCTh MOHATUIMU
NUpaMua, BHUABI TUPAMHUI, OJIEMEHTHl MPaBUIBLHON
MUPaMUIbI U YMETh NMPUMEHSTh UX IPHU PEIICHUH 3a7ad;
HMETh TPEJCTaBICHUE O Teopeme Oiliiepa, MpPaBUIbHBIX
MHOT'OTPaHHHUKAX BIIAAETh IUTIOIA N

HOBerHOCTCﬁ MHOI'OT'PAHHUKOB U YMCETh IPUMCHATH €Io

IIOHATHUEM

IIPY PEIICHHUH 33j1a4; BIIAJETh MOHATHAMHU TeJla BpAIlCHHS
(umnuHOp, KOHYyC, map M cdepa), UX CeUeHHs U YMETb
MPUMEHSTh WX TIPH PEUICHUU 331a4; BIAJIETh MOHITHIMHU
KacaTelbHbIE TPSMBIE W TUIOCKOCTH M YMETh NPHUMEHSTh
W3MPH  pEelIeHWH 3ajad; UMETb TIPEJICTABICHUS O
BIIMCAHHBIX M ONHUCAHHBIX cpepax U yMeTh MPUMEHATh MX
IIPU PELICHNUH 33/a4; BJIAJAETh HOHATUAMH 00bEM, 00BEMbI
MHOTOIPAaHHHUKOB, TeJl BpAllleHUs W HPUMEHATh UX IpU
peleHNH 337a4y; HUMEeTh MpPEJCTAaBICHHE O pa3BepTKe
LHWINHAPA U KOHYCA, MJIOLIaId MOBEPXHOCTH LMIMHIPA U
KOHYCa, YMETh IPUMEHSTh UX TPU PEIICHUH 33/1a4; UMETh
MPEJCTaBICHHE O IUIOMIATu chepbl U YMETh NPUMEHSTH
€ro TpHU pEeHIeHWW 3a7ad; yMEeTh pelIaTh 3ajJadd Ha
KOMOWHAIIM MHOTOTPAaHHUKOB W TeJNl BPAICHUS; HMETh
NpEeJCTaBIeHUEe O TMOJO0MM B TMPOCTPAHCTBE MU YMETh

peuiath 3ada4u Ha OTHOLICHUC 00BEMOB | ILTOIIA e

CAMOCMOAMENLHO YOPMYIUPOBAMb ONpedeeHUs
2eoMempudecKux ueyp, bl08U2amob 2UNOMe3bl 0 HOBbLX
CBOUCMBAX U NPUSHAKAX 2e0OMEeMPUYECKUX hucyp u
000CHOBLIBAMb UNIU ONPOBEP2AMb UX, 0000WaAMb ULU
KOHKPemu3upo8ams pe3yibmamul Ha HOBbIX KIACCAX
Gucyp, npoeooums 8 HECLONCHBIX CAYHAAX
Kaaccugpuxayuio gpucyp no paziuiHbiM OCHOBAHUSIM;
uccie008ams yepmedicu, KI0oYas KoMounayuu gueyp,
U381IeKams, UHMEPNPemuposams u npeoopa308vleams
ungopmayuro, npedCmasieHHyI0 Ha Yepmedncax, peuanms
3a0a4uU 2e0MeMpPULecKo20 CO0ePIHCAHUL, 8 MOM YUCTE 8
CUMYayUsIX, K020a an20pumm peueHus He ciedyem si8HO
U3 YCuo8usi, 8bINOJIHAMb HE0OX00UMble 0I5l peuleHuUs
3a0a4u 0ONOJHUMeNbHble NOCMPOEHUs, UCCIe008aAMb
B03MOJICHOCHb NPUMEHEHUS meopem U opmy Os
peuterus 3a0ay;, ymems Gopmyauposams u OOKA3bl8ams
2eomempudecKue YmeepicoeHus; 81aoemv NOHAMUIMU
cmepeomMempuil: RpUMa, napaiieienuned, Nupamuod,
mempa’op; umems NPeoCmMasienusi 00 aKCUoMax
cmepeomMempuu U C1e0CMeUsX U3 HUXx u ymems npuUMeHsimo
UX npu peuwtenuu 3a0a4; ymems CIMpoOUms CeueHus
MHO20SPAHHUKOB C UCNOIb30BAHUEM PATUYHBIX MENOO08,
8 MOM YUCe U Memood C1ed08;, UMEemb NPeoCmasieHue 0
CKPeuUBArOWUXCSL NPSIMbIX 8 NPOCMPAHCMEE U YMenb
HAX00Umb Y2071 U pacCmosHue Metcoy HUMU;, NPUMEHIMb
meopembl 0 NaApaIelbHOCMU NPAMbIX U NIOCKOCIel 8
npoCmMpancmee npu peuleHuy 3a0ay,; ymems npuUMeHsImy
napanieibHoe npoekmuposanue 0 U300padcerus ueyp;
yMemyb NpUMeHAMb NEPREeHOUKYISIPHOCIU NPAMOU U
NJIOCKOCMU NPU peuleHuy 3a0ay, 61a0emsb NOHAMUIMU
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MoBepXHOCTEH MOOOHBIX (UTyp. B moBcenHeBHOM KU3HU
U TpU H3YYEHUH JPYTUX MPEIMETOB:  COCTaBIATH C

UCTIOJb30BAHUEM  CBOMCTB  T'€OMETPUYECKUX  (PHUTYp

MAaTCMaTHYCCKUC MOACIIN JJI peuicHuA 3aga4
IMPAKTUYCCKOro XapakTepa W 3agad H3 CMCKHBIX
JAUCHHUIIINH, HUcciaeca10BaTb IMOJIYYCHHBIC MOACIN u

MHTEPIPETUPOBATH PE3yNbTaT

OpPMO2OHANLHOE NPOEKMUPOBAHUE, HAKTOHHbIE U UX
npoeKyuu, ymems NpUMeHAmMb Mmeopemy 0 mpex
NepneHOUKyIApax npu peuleHuuy 3a0a,; 61ademby
NOHAMUAMU PACCMOSAHUE MexCcOy ucypamu 8
npocmpancmee

9. BexTopbl

KOOPpAUHATLI B

BitageTs nOHATHUAMM BEKTOPBI U UX KOOPAWHATHL;

YMETB BBIIIOJIHATH OIEpalliU HaJl BEKTOPaMU;
HCIIOJIB30BATh CKAIIPHOE IIPOU3BEICHUE BEKTOPOB IIPH
peLIeHuy 3a1ay;

MIPUMEHSTH YpaBHEHHE TUIOCKOCTH, (POPMYITy pacCTOSIHUS
MEXy TOUYKaMH, ypaBHEHHE Cephl IPH PELICHUHN 33/1a4;
IIPUMEHATH BEKTOPBI U METOJ KOOPAUHAT B IIPOCTPAHCTBE
IIPU PELLIECHUH

Onepuposams nouamuamu 0eKapmossbi KOOPOUHAMbL 6
npocmpancmee, 6eKMop, MOOYilb 6eKMopd, paGeHCmeo
8EKMOPO8, KOOPOUHAMbL BEKMOPA, Y20 MENHCOY
8EKMOPAMU, CKANAPHOE NPOU3BedeHUe BEKMOPOS,
KOJLIUHEApHbLEe 8EKMOPbI,

HAXo00Uums paccmosiHue mexcoy 08yMs. MOUKAMU, CYMM)
8EKMOPO8 U NPoU3eedenUe eKmopa Ha YUcio, y2oil
MedHCOY BeKMOPAMU, CKATAPHOE NPOoUssedeHue,

pocTpancTBe Packaaowvleams 6eKMop no 08yM HEeKOJINUHEAPHbIM
eexmopam,
3a0aeamo NIOCKOCMb YPAGHEHUEM 8 0eKapmogol
cucmeme KOOpOuHam,
pewams npocmenuiue 3a0a4u 66e0eHUeM 6eKMOPHO20
oasuca
OnuceIBaTh OT/EIbHBIE BBIIAIOLINECS PE3YIbTATHI, IIpeocmasnsaims 6K1A0 8bIOAIOWUXCA MAMEMAMUKOS 8
10. Mcropus MOJIyYEHHBIE B XO/I€ Pa3BUTHSI MATEMaTUKU KaK HAYKH; pazeumue MamemamuKy U UHbIX HaYYHbIX 00aacmell;
MaTCMaTHKH 3HATh IPUMEPHI MATEMAaTUYECKUX OTKPBITUN U UX aBTOPOB NOHUMAamMb POl Mamemamuku 6 passumuu Poccuu
B CBSI3U C OTEUYECTBEHHOW U BCEMUPHOM UCTOPHEH;
MOHMMATh POJIb MAaTEMATUKH B pa3BUTUU Poccun
[IpuMeHATh U3BECTHBIE METOBI IPU PEILIEHUN Hcnonvzosams ocHogHble MeEMOObl 00KA3AMENbCMEA,
11. MeTonnt CTaH/JapTHBIX MAaTEMaTUYECKUX 3a]1a4; npo6ooUms 00KA3AMeNbCMEO U 8bINONIHAMb
MaTeMaTHKHU 3aMeyaTh U XapaKTepUu30BaTh MaTeMaTUYECKHe onpoeepicenue;

3aKOHOMCPHOCTH B Opr)KaIOIJ_Ieﬁ HeﬁCTBHTCHBHOCTH;

NPUMEHAMb OCHOBHblE Memoobl PEULEeHUA
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MPUBOJIUTH MPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEHN
B IIPUPOJIE, B TOM YHCIIE XapaKTEPU3YIOIIUX KPacoTy U

COBEPIICHCTBO OKPYKAIOIIET0 MUPa U MPOU3BEACHUIA
UCKYCCTBa

MamemMamuyeckux 3a0au,

HA OCHOBE MAMEMAMmu4ecKux 3aKOHOMEePHOCMell 8
npupooe Xapakxmepuzosams Kpacomy u CO8EPUIEHCIBEO
OKPYHCaAIOUIe20 MUpa u NPouU38e0eHuUll UCKYCcmed,
npUMeHAmMb npocmeluiue npocpammuble Cpeocmad U

IJIEKMPOHHO-KOMMYHRUKAYUOHHbLE CUCMEMbL NpU peuleHuu
Mamemamu4yeckux 3a0ay
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3. Conepxxkanue TeMm yueOHOro npeamera «Maremaruka: ajareopa u
HA4YaJIa MAaTeMaTHYeCKOT0 AaHAJIN3a, TeOMeTPH»

Yruy0éHHbBIH YPOBEHD
1. D1eMeHTHI TeOPUM MHOKECTB M MaTeMaTH4YeCKOM Joruku JloHstue MHOKeCTBA.
XapakTeprucTUIECKOE CBONCTBO, AIIEMEHT MHOXKECTBA, IyCTOe, KOHEUHOE, OECKOHEUHOE
MHoO)kecTBa. CriocoObl 3a1anust MHOXeCTB. [loamMHOkecTBO. OTHOLIEHUS
IIPUHAJICKHOCTH, BKIFOYEHUS, paBeHCTBA. Oniepanuy Hal MHOXKECTBAMU, UX
WUIIOCTPALMX € ITIOMOIIBIO KPYroB Duiiepa. CUETHBIE M HECUETHBIE MHOKECTBA.
WcTuHHBIE U JTI0)KHBIE BHICKAa3bIBaHUS (YTBEPIKICHUS ), ONIEpalliy HaJl BICKA3bIBAHUSMH.
KBaHTOpHI CylIECTBOBAaHUA U BCEOOIIHOCTU. ANre0pa BhICKa3bIBaHU. 3aKOHBI JIOTUKH.
OcCHOBHBIE JIOTHYECKHUE MTPaBUIIA. Pemenne nornyeckux 3a1ad ¢ MCIoJIb30BaHUEM KPYTOB
Ditnepa. YMozakmoueHus. O00CHOBaHUE U JI0KA3aTENbCTBO B MaTeMaTuke. OnpeeneHus.
Teopembl. Bugsl qokasatenscTB. Maremarndyeckass MHAYKUUSA. Y TBEPKACHUS: 00paTHOE
JaHHOMY, ITIPOTUBOIOJIOKHOE, 00paTHOE MPOTUBOINOI0KHOMY. [Ipu3HaK u cBOICTBO,
HEOOXOUMBbIE U IOCTATOYHBIE YCIOBHS.
2.Yucsa 1 BeipaskeHusi MHOXECTBA HATypaJIbHBIX, LEIbIX, PALlMOHAIbHBIX,
JNEUCTBUTEIBHBIX YHACENl. MHOXKECTBO KOMIUIEKCHBIX YUCEN. [[elCTBUS ¢ KOMIUIEKCHBIMH
yucaaMu. KommiekcHO conpsikéHHbIE yncna. Moyib U apryMEHT YHCIIA.
Tpuronomerpuueckast popma KOMIUIEKCHOT0 yucia. Paauannas mepa yria.
Tpuronomerpruyeckast OKpy>kHOCTb. CUHYC, KOCUHYC, TAHT'€HC U KOTAHI'€HC YHCJIA.
Tpuronomerpuyeckue GopMysibl IPUBEACHUS U CIOKEHUS, (POPMYIIbI ABOWHOTO U
noJioBUHHOTO yria. [Ipeo6pa3oBanue cyMMbl M pa3HOCTH TPUTOHOMETPUUECKUX (QYHKITHH
B IIPOM3BE/IEHUE U 00paTHbIe TpeoOpazoBanus. CTeneHb ¢ JeHCTBUTENbHBIM
nokasarelieM, cBoMcTBa crenenu. Yucno e. Jlorapudm, cBoiicTBa orapudma.
JlecsATUUHBINA U HATYpabHBIH JIorapudmsl. ToxaecTBEHHbIE TPEOOpa30BaHUs
TPUTOHOMETPUUECKHUX, TOTAPUPMUUYECKUX, CTEIEHHBIX U UPPALMOHATBHBIX BBIPAKEHUN.
Meton Mmaremarnueckoi MHAYKIUMU. OcHOBHAs TeopeMa apupmMeTuku. OcTaTku U
cpaBuenus. Anroputm EBknuaa. Kutalickas Teopema 00 ocrarkax. Mamnast Teopema
®epma. CUCTEMBI CUUCIIEHUS], OTIMYHBIE OT JeCATUYHBIX. DyHKIMSA Dilsiepa, 4uCiIo U
CyMMa JIeJIUTEeNeN HaTypaJIbHOTO YUCIIa.
OcHoBHas TeopeMa anreOpsl. [IpuBoarMbIE U HEMTPUBOAMMBIE MHOTOUJICHBI.
CummMmeTrpuyeckrue MHOTOUWIEHBI. LlenouncneHnbie U 1eT03HavYHble MHOTOYJICHBI.
3.YpaBHeHUS M HEPABEHCTBA. Y PAaBHEHUE, SBIIOLIEECS CICICTBUEM APYrOro
ypaBHEHUS; ypaBHEHUS, pABHOCUJIbHBIE HA MHOKECTBE, PABHOCUJIbHBIE MTPE00pPa30BaHUS
ypaBHeHul. Tpuronomerpuueckue, mokazareiabHble, JOTapuPMUIECKIE U
VppalHOHAIBHBIC YPABHEHUS U HEPABEHCTBA. TUIIbI ypaBHEHUN. Pelienne ypaBHeHUN U
HEpaBeHCTB. MeTo1 HHTEPBAJIOB I pellleHUsI HepaBeHCTB. [ paduyeckie MeToabl
pELIEHNs] YPAaBHEHUI U HEPABEHCTB. PellleHne ypaBHEHN U HEPABEHCTB, COAEPKAIINX
MEPEMEHHYIO 1101 3HAaKOM MOoAyJsl. CUCTEMBI TPUTOHOMETPUUYECKUX, IOKA3ATENbHBIX,
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JgorapuMUYECKUX U UpPALMOHAIBHBIX YpaBHEHUNH. CUCTEMbI TPUTOHOMETPUUYECKUX,
MOKa3aTeNIbHbIX, TOrapu(pMUUYECKUX U UPPALMOHATBHBIX HEPABEHCTB. Y paBHEHUS,
CHUCTEMBI YpaBHEHMI ¢ mapameTpaMu. HepaBeHcTBa ¢ mapameTpamu. Pemenne ypaBHEHUI
CTEIICHU BBIIIIE BTOPOU CrieualibHbIX BUI0B. @opmynel Buera. Teopema besy.
JHnodantoBsl ypaBHeHus. Perienne ypaBHeHn# B KOMIUIEKCHBIX unciax. HepaBeHcTBa o
cpennux. HepasenctBo bepnyim.

4. Oynkuuu. OyHkuus U eé CBOMCTBA; HYJIM (PYHKIINH, IPOMEXYTKH 3HAKOIIOCTOSIHCTBA,
MOHOTOHHOCTh. Hanbosmbiiee u HauMeHblliee 3HaueHust pyHkiuu. [leproguueckas
byHKIUsA 1 €€ HauMeHbINH repuo. YéTHpie 1 HeuéTHbIe QYHKIUU. DYHKIMH «JIpoOHas
4acTh YHUCIA» Y = {X} U «I1enas 4acTh yucia» y = [x]. BzaumHo oO6patHbie GyHKIUU.
['paduku B3aMHO oOpaTHbIX pyHKUUN. Tpuronomerpuueckue GyHKINUN YHCIOBOTO
aprymMeHTa y = cos X, y = sin X, y = tg X, y = ctg x. CBoiicTBa u rpaduxku
TPUTOHOMETpHUUECKUX (PyHKIMIT. OOpaTHbIE TPUTOHOMETPUUECKUE (DYHKIIMH, UX TJIABHbBIE
3HAaYEHUsA, CBOMCTBA U rpaduku. CTeneHHas, noka3areiabHas, Jorapupmuieckas
(GyHKuuU, ux cBoiictBa u rpadpuku. [IpeodbpazoBanus rpadukoB PyHKIUMI: CABUT,
YMHOYEHHE HA YNCIIO, CAMMETPHUs OTHOCUTEJIBHO KOOPAUHATHBIX OCEH U Hadalia
KOOpAUHAT.

5. DJleMeHTbI MaTeMATHYECKOr0 aHaIu3a. beckoHeuHO Majsble 1 OECKOHEUYHO O0JbIINe
YHUCJIOBBIE TIOCIIEIOBATENBHOCTH. [Ipenen yncaoBom nocien0BaTeIbHOCTH. beCKOHEYHO
yObIBaromias reomerpuueckas nporpeccus. [lonarue npenena Gpynkuuu B Touke. [lonsitue
npenena GyHKIMHA B OECKOHEUHOCTH. ACUMITOTHI Ipaduka ¢pyHkunu. HermpepsIBHOCTD
(GyHKUIHU.

CaoiicTBa HenpepbIBHBIX (yHKIMNA. Teopema Beitepiirpacca asist HelpepbIBHBIX
bynkuuii. duddepentmpyemocts Gyukuun. [IponszBogHas GyHKIIMH B TOUKE.
Kacarenbnas k rpaduky pyukiuu. 'eometpuueckuii u pu3nyeckuii CMbICT MPOU3BOIHOM.
[Tpumenenue nponsBoaHoM B pusuke. [IponsBoansie anemeHTapHbix GyHkiui. [IpaBuna
muddepenurpoBanusi. Bropas npousBoiHas, €€ reOMeTpuYecKuid U (PU3NIECKUN CMBICIL.
Touku 3kcTpemMyMa (MakcUMyMa 1 MUHMMYMa). MccnenoBanue 3iaeMeHTapHbIX GyHKIUN
Ha TOYKH 3KCTPEMyMa, HanOoJIblIee U HaMMEHbIIEE 3HAYEHUs C TTOMOIIBIO POU3BOTHOM.
[TocTpoenue rpadukoB GyHKIINN ¢ TOMOIIBIO MPOU3BOAHBIX. [IpMeHeHne IPON3BOIHOM
IIPU pEIIeHNH NPUKIATHBIX 33/1a4 HA MAKCUMYM U MUHUMYM. [lepBooOpa3zHasi.
Heonpenenéunsiit uaterpai. [lepBooOpazueie aneMenTapubix Gyukmwii. [Lnomrans
KpuBOJMHEHHOM Tpanenuu. @opmyna HeroTtona— Jleitbauia. OnpenenéHaplii HHTErpal.
Boruncnenue miuomaaei miockux Guryp u 00bEMOB Tell BpallleHHsI C TOMOIIbIO
uHTerpana. Juddepennmanbabie ypaBHEHHs IEPBOTO U BTOPOTO MOPSAKA.

6. KomOuHaTOpuKa, BepOATHOCTH U CTATHCTHKA, JIOTUKA U Teopusi rpados. [Ipasumno
npou3sBeicHUs1 B komOuHaropuke. CoenrHenus 6e3 nopropennii. CoueTaHus U ux
cBoiictBa. bunom Heiorona. CoeriHeHHs ¢ TOBTOPEHUSIMUA. BepoSITHOCTH COOBITHSI.
CymMa BepOsITHOCTE HECOBMECTHBIX COOBITHIA. [IpOTHBOMOI0KHBIE COOBITHS. Y CIIOBHAS
BepoATHOCTh. HezaBucumelie coobiTus. [IponsBenenue BeposiTHOCTEH HE3aBUCUMBIX
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coowiTuii. ®opmyna bepuymu. @opmyna nonaHoi BepositHocTu. Popmyna baiieca.
BeposiTHOCTHOE MpOCTpaHCTBO. AKCMOMBI TEOPUH BEPOSITHOCTEN. J[MCKpETHBIE
Cy4ailHbIE BEJIMUYMHBI U UX pacupeaesncHuss. COBMECTHbBIE paclpeaeIcHUsI.
Pacnpenenenne cymmbl 1 IPOU3BE/ICHHS HE3ABUCUMBIX CIIYyYalHBIX BEJIMYUH.
MaremaTnyeckoe 0KUIaHNE U TUCIIEPCHS] CIIy4YalHOM BEJIMYMHBL. MaTtemaTtudyeckoe
0’KUJaHUE U JUCIIEPCUS CYMMBI CIIy4aliHbIX BeJIMYMH. buHapHas cirydaiiHas BEJIMYHHA,
pacnpenenenue bepuymm. ['eomerpruueckoe pacnpenenenue. bunomnansHoe
pacrpenieneHue u ero cBorictea. HempepbIBHBIE CllydailHbIE BETUYUHBI. [ [TOTHOCTH
BeposiTHOCTU. DyHKIMSA pacnipeneneHus. PaBHomepHoe pacnpenenenne. HopmanbHoe
pacnpenenenue. @ynkius Jlamnaca. [lapaMeTpbl HOpMaJIBHOTO pacpeAeICHUSI.
[Tpumepsl Ciy4allHbIX BEJIMYUH, IOJYMHEHHBIX HOPMAJIBHOMY 3aKOHY (ITOIPEIIHOCTb
U3MEPEHUM, POCT YeJIOBeKa). 3aKOH OOJIbIINX yucen. BoIOOpOoUHbI METO U3MEPEHUS

BeposiTHOCTEN. Posb 3ak0oHa OoJIbIIMX YKcen B HayKe, pupoe u odmectse. Koppersuus

JBYX CiIydyalHbIX BenuuuH. [lonarue o koaddunrente koppensiuu. CtaTucTuyeckas
runore3a. Ctaructuyeckue kpurepun. CTaTucTudeckas 3HauuMocThb. [IpoBepka
MPOCTEUIINX TUIIOTES.
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4. TemaTnueckoe IVIAHUPOBAHUE € YKAa3aHUEM KOJIN4YECTBa 4acoB,

OTBOJMMBIX HA OCBOEHHE KAK/I0M TEMbI

MaTtemaTuKa: aﬂreﬁpa H HAYaJa MaTEMAaTUYI€CKOIo anajinsa, rcoMmeTpus.

Yrayoaennsblii ypoBenb 10 kinace

No TeMbl KosmnuecTBo
qacoB
1. | [loBTOpEHUE U pacuiupenre cpeaeHui o GpyHKuuu( areeopa) 23
2. | Crenennas pyukuus (areedopa) 26
3. | BBenenue B crepeoMeTpuio (eeomempuist) 9
4. | IlapamieasHOCTh B IPOCTPAHCTBE (eeomempuist) 15
5. | Tpuronomerpuueckue GpyHKIUH (areedpa) 35
6. | TpuroHoMeTprUECKUE YpaBHEHUS M HEPABEHCTBA (aeebpa) 32
7. | IleprieHAMKYIAPHOCTD B IPOCTpaHCTBE (2eomempuist) 27
8. | [IpousBonHas u ee MPUMEHEHHE 42
9 | MHOTrOTrpaHHUKH (2eomempust) 15
10 [ToBTOpeHue Kypca anreOpsl U HaYall MATEMATHYECKOTO aHAIIN3A, 20
reomeTpuu 3a 10 kiacc

Bcero yacos (6 4. B Henenmto u3 pacyéra 34 yueOHBIX HECIb) 204

MartemaTuka: ajreépa u Hayaja MaTeMaTHYeCKOT0 aHAJIN3a, TeOMeTpHsI.

Yrayoaennsblii ypoenb 11 kiace
No TeMbl KoimuectBo
4acoB

1. | Mokasarensuas u norapudmuyeckas GyHkius (areebpa) 34
2, KoopauHaTel 1 BEKTOPHI B IPOCTPAHCTBE (eeomempus) 16
3. WuTterpan u ero npumenenue (areedpa) 18
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| Tena Bpaienus (eeomempuist) 29
DreMeHThl Teopun KoMOnHaTopuku. bunom HetotoHa(areeopa) 17
O0béMmel Ten. [Imomans ceprl (ceomempus) 17
DJIEMEHTHI TCOPHH BEpOSITHOCTEH (a1eebpa) 34
[ToBTOpEHME Kypca anreOpsl 1 HadaJl MATEMAaTHIECKOTO aHAJN3a, 39
reomeTpuu 3a 11 kmaccel

Bcero gacos (6 4. B Henento u3 pacuéra 34 y4eOHBIX HEJCIN) 204
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