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Pabouas nporpamma yuebHoro npeamera «Marematuka» 1uig 10-11 kiaccoB pa3paboTana B
COOTBETCTBUH C HOPMAaTUBHO-TIPAaBOBBIMU JOKYMEHTaMU:
1. ®enepanbHBI TOCYAapCTBEHHBIM 00pa30BaTEIbHBIN CTaHIAPT CPEAHEr0 OOLIEero 0Opa3oBaHMS
(yTB. mprka3zoM MunucTepcTBa oOpasoBanus U Hayku P® ot 17 mas 2012 r. Ne 413)
2. OcHoBHas 00pa3oBaTellbHas Mporpamma cpeanero oomero oopazoanuss MKOY «Cpennsist
obmeobpaszoBarenbHas mkoja Nedy r.1lyube.

OO0pazoBaTenbHBIN MPOIECC OCYIIECTBIISICTCS C MCIOIh30BAaHUEM YICOHUKOB, YUCOHBIX
mocoOuii, BXOAAIIMX B neicTByromuid denepaibHbli IepeycHb.

Y4eOublii mpeamer «MaTemaTtukay BXOIUT B O0OSI3aTENIBHYI0 TPEIMETHYIO 00JIacTh
«MaremaTuka u unpopmaruka». Pabouas nmporpamma pa3paboTana AJjii OCBOGHUSI MAaTEMaTUKU Ha
yrIIyOJICHHOM YPOBHE.

1. Ilnanupyembie pe3yJIbTaThl OCBOCHUSI y4eOHOro npeamera «MaremaTuka»

Ils1anupyemMble TMYHOCTHBIE pe3yJbTaThl ocBoeHuss OOII
JInyHOCTHBIE pe3yabTaThl B cdepe OTHOIEHUI 00ydarommxcs K cede, K CBOeMy 310POBbI0, K
NMO3HAHUIO cels:

e oOpucHTalMs OO0YyYarolMXCs Ha JOCTHKEHHE JTUYHOTO CYACThS, PEATU3allUI0 MO3UTHBHBIX
KU3HEHHBIX TEPCHEKTUB, HHHUIIMATUBHOCTb, KPEATHBHOCTb, TOTOBHOCTh M CIHOCOOHOCTH K
JIMYHOCTHOMY CaMOOIIPEIEIEHHI0, CTIOCOOHOCTh CTaBUTh 1I€JIM U CTPOUTD )KM3HEHHBIE IJIaHBI,

® TOTOBHOCTb M CIOCOOHOCTh oOecneduTh cede U CBOMM OJM3KUM JIOCTOMHYIO >KM3Hb B
MIPOLIECCE CAMOCTOSATENBHOM, TBOPUECKON U OTBETCTBEHHOM 1€ATEIbHOCTH;

® TOTOBHOCTh M CIHOCOOHOCTh OOYyYarOlUMXCs K OTCTaWBaHUIO JIMYHOTO JOCTOMHCTBA,
COOCTBEHHOTO MHEHUS, TOTOBHOCTb M CIOCOOHOCTH BBIpaOATHIBATh COOCTBEHHYIO MO3UIUIO IO
OTHOIICHHUIO K OOIIECTBEHHO-TIOJIUTUYECKAM COOBITHSAM TNPOIUIOrO M HACTOSIIETO HAa OCHOBE
OCO3HaHUS U OCMBICIICHUSI UCTOPUU, TYXOBHBIX LICHHOCTEW U JOCTUKEHUW HalIeH CTPAHBL;

® TOTOBHOCTh U CIOCOOHOCTh OOyYaromMXCs K CaMOpPa3BUTHIO M CaMOBOCIIHUTAaHUIO B
COOTBETCTBMM C OOIIEYEIOBEYECKMMH LIEHHOCTSIMM M HJeallaMd Tpa)KIaHCKOro oOlIecTBa,
NOoTpeOHOCTh B (PU3MUYECKOM CAMOCOBEPLICHCTBOBAHMHM, 3aHATHSX CIIOPTUBHO-03/10POBUTEIBHOM
JeSITeNIbHOCTBIO;

® T[PUHATHE U pealn3alus EHHOCTEeH 3/I0pOBOro M 0e30macHOro odpasa KHU3HH, OepexHoe,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOILIEHHE K COOCTBEHHOMY (PU3MUECKOMY M IICUXOJIOTMYECKOMY
310POBBIO;

® HENpUATHE BPEAHBIX NPUBBIYEK: KypeHUs, yOTPeOISHUs AJIKOT0JIsl, HAPKOTHUKOB.
JInyHOCTHBIE pe3yJbTaThl B cepe oTHOMIEHHI o0y4yaromuxcsa k Poccun kak k Poaune
(OreuvecTBY):

e poccuiickas HJIEHTHMYHOCTb, CIIOCOOHOCTh K OCO3HAHUIO POCCHHMCKON HJIEHTHMYHOCTH B
MOJIUKYJIbTYPHOM ~ COIL[MYME€, 4YYBCTBO MPUYACTHOCTH K HCTOPUKO-KYJIbTYpPHOH OOIIHOCTH
poccuiickoro Hapona u cynsbe Poccun, marpuoTH3M, FOTOBHOCTh K CIyKeHHI0 OTeuecTBy, €ro
3alluTe;

® YBWXKEHHUE K CBOEMY HapoOJly, YyBCTBO OTBETCTBEHHOCTH niepe] PoauHoM, ropaoctu 3a cBoi
Kpa#i, cBoro PoauHy, npomuioe U HacToAILEE MHOTOHAIMOHAIBHOIO Hapoja Poccuu, yBaxkeHue K
rocy/1apCTBEHHBIM CUMBoOJIaM (rep0, ¢uiar, THMH);

e (GopMHUPOBaHHE YBaXXEHHUS K PYCCKOMY S3BIKY KaK TOCyJIapCTBEHHOMY 53bIKy Poccuiickoii
denepanyy, SABISIONIEMYCS OCHOBOM POCCHHMCKOM MAEHTHYHOCTH M TJaBHBIM  (aKTOPOM
HAIMOHAJILHOTO CaMOOIIPEIETICHMS;

® BOCIHUTAHHWE YBAXKEHUS K KyJIbType, S3bIKaM, TpPaauIHUsIM M O0ObIYasM HapoJoB,
npoxuBaromux B Poccuiickoit @enepanuu.

JIn4HOCTHBIE pe3yJibTaThl B c(epe OTHOLWIEHUI 00YYAIOLIUXCH K 3aKOHY, FOCYAApPCTBY U K
rPakIaHCKOMY 001EeCTBY:

® TPaXJAHCTBEHHOCTb, TIpPAXJAHCKas TMO3MLHS aKTUBHOIO M OTBETCTBEHHOI'O WIEHA
poccuiickoro oOIIecTBa, OCO3HAIOIIETO0 CBOM KOHCTUTYLIMOHHBIE TpaBa U OOS3aHHOCTH,
YBaXKAIOIIETO 3aKOH U IIPaBOMOPSAI0K, OCO3HAHHO MPUHUMAIOUIETO TPAJAULMOHHbIE HAllMOHAIbHBIE



U 00IleYeIOBeYeCKHe TYMAHUCTHUECKUE U JAEMOKPATUYEeCKHE IIEHHOCTH, TOTOBOTO K YYacTHIO B
0OIIeCTBEHHO JKHU3HH;

® TpU3HAHHME HEOTUYKIa€MOCTH OCHOBHBIX IpPaB U CBOOO] YEJIOBEKA, KOTOPhIE MPUHAAJIEKAT
KOKIOMY OT pPOXICHHS, TOTOBHOCTh K OCYIIECTBICHHIO COOCTBEHHBIX NpaB U cBOOOJ 0e3
HapyLIEHHs MpaB U cBOOOJ APYrUX JIHI, TOTOBHOCTh OTCTaMBaTh COOCTBEHHBIE MPaBa M CBOOOIBI
YelloBeKa W Tpa)<IaHWHA COTJIAaCHO OOLIEHPU3HAHHBIM IPUHLKIIAM U HOpMaM MEXJIYHapOJHOIO
npasa u B coorBercTBUU ¢ KoHcrurynuen Pocculickorn ®@enepanuu, npaBoBas U IOJIUTUYECKAs
IPaMOTHOCTB;

® MHUPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pa3BUTHS HAayKu H
OOIIIECTBEHHON MpPAaKTHKH, OCHOBAHHOE Ha JHalore KyJNbTyp, a TaKXe PpasIuYHbIX (GopM
OOIIECTBEHHOTO CO3HAHMS, OCO3HAHHE CBOETO MECTA B MOJIUKYIETYPHOM MHPE;

® UHTEpUOpHU3ALUSA IICHHOCTEH JEMOKpAaTUU U COIMAIBHON COJNMIAPHOCTH, TOTOBHOCTH K
JIOTOBOPHOMY PETYJIMPOBAHUIO OTHOIIECHUH B TPYIIE WIH COLIMATIbHON OpraHu3aluy;

® TOTOBHOCTh OOYy4YaloIUMXCS K KOHCTPYKTMBHOMY YYacTHIO B IPHUHSATHM PELICHUH,
3aTparvBalIIUX KX IpaBa W HMHTEPECHl, B TOM YHCJIE B Pa3lU4HBIX (opMax OOIIECTBEHHOM
camMoOpraHu3aluu, CaMOYIpaBIeHHsI, OOIIECTBEHHO 3HAYUMOM e TEIbHOCTH;

® TPUBEPKEHHOCTh HJIEIM HMHTEpPHAIMOHAIN3MA, JpPYXObl, pPaBEHCTBA, B3aUMOIOMOIIIH
HapOJOB; BOCIHUTAHUE YBAXUTEIHLHOTO OTHOLICHHS K HAIIMOHAIBHOMY JOCTOUHCTBY JIOACH, MX
YyBCTBAM, PEJIUTHO3HBIM YOECKICHUSAM;

® TOTOBHOCTh OOYyYarOUIMXCS HPOTUBOCTOSATh HJAEOJIOTMH HKCTPEMM3Ma, HallMOHAINU3MA,
KceHo(oOUU; KOpPYINIUUHU; TUCKPUMHUHAIIMM IO COIMAIBHBIM, PEIUTHO3HBIM, DPAaCOBBIM,
HAI[MOHAJILHBIM MTPU3HAKAM U IPYTHUM HETaTHBHBIM COLIMATLHBIM SIBICHUSIM.

JInuHoCTHBIE pe3yJIbTAThI B c(hepe OTHOIIEHH I 00YUYAIOIMXCS € OKPYKAIIUME JHOIbMH:

® HPaBCTBEHHOE CO3HAHME U MOBEACHHE Ha OCHOBE YCBOCHUS OOIEYEIOBEYECKIX LIEHHOCTEH,
TOJICPAHTHOT'O CO3HAHUS U MOBEACHHUS B MOJIUKYITYPHOM MHUPE, TOTOBHOCTU U CIOCOOHOCTH BECTH
IUaJor C JIPYTMMHU JIIOJBMH, JOCTHTaTh B HEM B3aWMOIIOHMMAHUS, HAXOIUTh OOIIME IETH |
COTPYIHUYATH IS UX JTOCTHXKEHUS;

® [PHUHATHE TYMAHUCTHUYECKUX LIEHHOCTEH, OCO3HAHHOE, YBAKUTEIBHOE U 100pOXKeIaTeIbHOe
OTHOIIIEHHE K JPYTOMY Y€JIOBEKY, €r0 MHEHUIO, MUPOBO33PEHUIO;

® CIIOCOOHOCTH K CONEPEKUBAHUIO U (POPMUPOBAHHE MO3UTUBHOTO OTHOUIEHHUS K JIIOJSAM, B
TOM 4YHCIE€ K JIMLAM C OIpaHMYEHHBIMH BO3MOXXHOCTSMHU 3JI0pPOBbsi M HHBalIWJaM; OepexHoe,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHHE K (U3MYECKOMY U IICHUXOJIOTMYECKOMY 30pPOBBIO
JPYTHX JIFOJIEH, YMEHNE OKa3bIBaTh MIEPBYIO IIOMOIIIb;

e (GOpMHUPOBAHHE BBIPAKEHHOW B TOBEJCHUM HPABCTBEHHON MO3MIMHM, B TOM YHCIE
CIIOCOOHOCTH K CO3HATEIIbHOMY BBIOOPY /100pa, HPABCTBEHHOTO CO3HAHUS M MOBEJICHUSI HA OCHOBE
YCBOCHMsI ~ OOIIEYENIOBEUECKMX LEHHOCTeH W  HPaBCTBEHHBIX UYBCTB  (4YecTH, JOIra,
CIIPaBENIMBOCTH, MUJIOCEPIUS U JIPYKETIO0HS);

® pa3BUTHE KOMIIETEHIMM COTPYJHMUYECTBA CO CBEPCTHHKAMH, AETbBMM MIIAJIIETO BO3pacTa,
B3POCIBIMHU B 00pa30BaTEIbHOM, OOIIECTBEHHO TOJIE3HON, Y4eOHO-UCCIIEI0BATEIbCKOM, MPOEKTHON
U APYTUX BUAAX JAESITEIbHOCTH.

JInuHoCTHBIE pe3yabTaTbhl B cepe OTHOmIEHHMIT 00y4alIIUXCA K OKPY/KAWOIIEMy MHPY,
JKMBOH PUPOJE, XYA0KECTBEHHOH KYJIbType:

® MHUPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKH, 3HAUMMOCTH
HayKH, TOTOBHOCTh K HAyYHO-TEXHUYECKOMY TBOPUECTBY, BJIaJIcHHE JOCTOBEpHOU MHpopMaiueii o
NIEPEIOBBIX JOCTHKEHUAX U OTKPBITHSIX MUPOBOM M OTEUECTBEHHOW HAYKH, 3aMHTEPECOBAHHOCTH B
Hay4YHBIX 3HAHUSAX 00 YCTPONCTBE MHpa U O0IIECTBA;

® TOTOBHOCTh U CIIOCOOHOCTh K OOpa3oBaHMIO, B TOM YHCJIE€ CaMOOOpa30BaHHUIO, Ha
NPOTSDKEHUM BCEH JKM3HM; CO3HATENbHOE OTHOIIEHHE K HENpPEephIBHOMY OOpa3oBaHHUIO Kak
YCJIOBHIO YCTICITHON MPOPECCHOHATBHON U 00IIECTBEHHOU JIeATeTLHOCTH;

® HKOJIOTUYECKas KyJlbTypa, O€pe’KHOE OTHOILIEHUS K POAHOMN 3emiie, IPUPOIHBIM O0orarcTBaM
Poccun u MMpa; NOHMMaHUE BIMSHUS COLMAJIbHO-D)KOHOMHUYECKHX IPOLIECCOB HA COCTOSHUE
MIPUPOJIHON U COLMAIbHON Cpefibl, OTBETCTBEHHOCTDh 332 COCTOSIHME MPUPOJIHBIX PECYPCOB; YMEHHS
Y HaBBIKM Pa3yMHOT'O IPUPOAOIIOJIb30BAHUS, HETEPIIMMOE OTHOLIEHUE K JEMCTBUIM, IPUHOCSIIINM
BpEJ1 SKOJIOTHH; TPUOOPETEHUE OTbITa SKOJIOr0-HANPaBIEHHON NEATEIbHOCTH;



® OCTETUYECKOE OTHOMICHHS K MHPY, TOTOBHOCTh K JCTETUYECKOMY OOYCTPOMCTBY
COOCTBEHHOTO OBITA.
JIMYHOCTHBIE Pe3yJbTAaThl B c(hepe OTHOMIEHUH 00YYaAIOIIUXCH K ceMbe M POAUTEIAM, B TOM
YyucJie HOArOTOBKA K CeMelHOM KU3HU:

® OTBETCTBEHHOE OTHOIIEHHWE K CO3/JaHHI0 CEeMbHM Ha OCHOBE OCO3HAHHOTO MPUHATHUSA
LICHHOCTEH CEMENHO KU3HU,

® TIOJOKUTENbHBIA  00pa3  CeMbHM, pPOJAUTENbCTBA  (OTLOBCTBA M  MaTEpUHCTBA),
WHTEPUOPpU3AIHUS TPAAUIIMOHHBIX CEMEHHBIX LIEHHOCTEH.
JIMYHOCTHBIE pe3yJbTaThbl B cepe OTHOMIEHHSI 00y4AIOIIHUXCHA K TPYAY, B cepe coumaibHO-
IKOHOMMYECKHX OTHOLICHUIA:

e yBa)XKeHHUE KO BceM (hopMaM COOCTBEHHOCTH, TOTOBHOCTh K 3aIIUTE CBOEH COOCTBEHHOCTH,

® OCO3HaHHBIN BbIOOp Oymymielt mpodeccuu Kak MyTh W CIOCOO peam3aliid COOCTBEHHBIX
YKU3HEHHBIX TJIAHOB;

® TOTOBHOCTh OOYYAIOIIUXCA K TPYIOBOM TNPOPECCHOHATHHOU EATEIBHOCTH KaK K
BO3MOKHOCTM  Y4aCTHUSi B PEHICHWH  JIMYHBIX,  OOIIECTBEHHBIX,  TOCYAapCTBEHHBIX,
oO0IIeHaIMOHATBHBIX MPOOJIEM;

® TOTPEOHOCTh TPYAUTHCS, YBOKEHHE K TPYAY U JIOIAM TpPyAd, TPYIAOBBIM JOCTHIKEHUSM,
100pOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIICHHME K pa3HbIM BHAAM TPYIOBOM
NeSITeNIbHOCTH;

® TOTOBHOCTh K CaMOOOCIYKMBAaHHIO, BKJIIOYas OOy4YeHHE U BBINOJIHEHHE JOMAaITHUX
00s13aHHOCTEH.
JIMYHOCTHBIE Ppe3yabTaThl B cdepe (PU3MYECKOr0o, NCHUXOJO0THYECKOro, COUMAIBHOIO H
aKaJIeMHY€eCKOro 0,1aronoay4usi 00y4armmxcs:

e (uU3HYECKOE, YMOIMOHATLHO-TICHXOJIOTUYECKOE, COLUATBHOE OJIaronorydne 00y4Jaroniuxcs
B ’KM3HU 00pa30BaTEIbHON OpraHHU3AIlNH, OLIYIIEHUE IeThbMHU 0€30MaCHOCTH U MCUXOJIOTHYECKOTO
koMmdopTa, HHHOPMAITMOHHONW 0€301TaCHOCTH.

Ilnannpyemble MeTanpeaMeTHbIe pe3yabTaTrhl ocBoeHus OOII
PeryasiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIE TeiiCTBUS
BrIITyCKHHK CMOXKET:

® CaMOCTOSITEJIBHO ONPENENATh LIeNH, 3a4aBaTh NapaMeTpbl U KPUTEPHUH, IO KOTOPHIM MOKHO
OTIpEAENUTh, UTO LIENb IOCTUTHYTA;

® OIICHUMBATH BO3MOXHBIE MOCIEIACTBUSA JOCTUKEHUS MOCTABICHHOM 1LIENU B JACSITEIbHOCTH,
COOCTBEHHOW >KM3HHM M KH3HU OKPYXKAIOIIMX IOJCi, OCHOBBIBASICh HA COOOPaXKEHUSAX ITHKU U
MOpay;

e craBUTh U (OPMYIMPOBATH COOCTBEHHBIC 3a/llauyd B 00pa30BATEIBHOW JEATEIHLHOCTH U
KU3HEHHBIX CUTYAIHIX;

® OICHUBATh pECyYpChbl, B TOM 4YHUCJIE BpeMs U JpPyrHe HeMaTepUalbHbIE PECYPCHI,
HE0OXOIUMBIE JJIs JOCTUKEHHUSI TIOCTABJICHHOM 11eTIH;

e BBIOMpaTh MyThb JOCTHKEHHUS LENH, IUIAHUPOBAaTh pEIICHWE MOCTaBIEHHBIX 3ajad,
ONTUMU3HPYS MaTepHUATIbHBIE U HEMATEPHAIbHBIC 3aTPATHI;

® OpraHu3oBbIBaTh 3(PPEKTUBHBIA TMOUCK PECypcoB, HEOOXOMUMBIX [UIsl JOCTH)KEHUS
MOCTaBJIECHHOM 11eJH;

®  CONOCTaBJIAThH MOJYUYECHHBIN PE3YJIbTAT AEATEIHLHOCTH C IOCTABICHHOW 3apaHee LENbIO.

ITo3naBaTenbHBIC YHHBEpPCAJbHBbIC y4eOHbIe 1eiiCTBUS
BBIITyCKHHUK CMOKET:
® 1CKAaTh U HAXOJUTh OOOOIIEHHBIE CHOCOOBI PEeIIeHus 3a/a4, B TOM YHCIE, OCYIIECTBIISATh
pa3BepHyTbIi HMH(MOPMAIIMOHHBIA IMOMCK M CTaBUTh HA €ro OCHOBE HOBbIe (yueOHbIE H
MO03HaBAaTENbHbIC) 331a4H;
® KpPUTHYECKH OLEHMBATh M MHTEPNPETUPOBAaTh HH(GOPMAIMIO C pa3HbIX MO3MILHUH,
pacro3HaBaTh U (PUKCHUPOBATH IPOTUBOPEUHS B MHPOPMALIMOHHBIX UCTOUHUKAX;



® UCIHOJb30BaTh pa3jIMYHBIE MOJEIBHO-CXEMAaTUYECKUE CPEACTBA Ul IIPEICTaBIICHUS
CYIIECTBEHHBIX CBSI3€H M OTHOIIEHHH, a TaK)Ke MPOTHUBOPEUUH, BHISIBICHHBIX B MH(POPMALIMOHHBIX
HCTOYHUKAX;

® HAXOAWTb M IPHUBOJUTH KPUTUYECKHE apryMEHTbl B OTHOLIECHUHU ICHCTBUM U CYKICHUU
JAPYroro; CIIOKOMHO M pa3yMHO OTHOCUTBCS K KPUTHYECKMM 3aMEYaHHUSIM B OTHOIICHUH
COOCTBEHHOTO CYX/IEHUS, pACCMAaTPUBATh X KaK pecypc COOCTBEHHOTO pa3BUTHS;

® BBIXOAWTH 32 PaMKH Y4eOHOTO MpeaMeTa M OCYIIECTBIIATH IIEJICHAINPABICHHBINH IMOMCK
BO3MOKHOCTEH [UI IHMPOKOro MEPEHOCa CPEACTB U CIIOCOOO0B ACHCTBUS;

® BBICTpaMBaTh WHIMBHIYaJbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, YUYHUTHIBAas OrpaHHYCHHS
CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OIPaHUYCHUS,

® MEHATH U yAEP>KUBATh Pa3HbIC TO3ULUU B I03HABATECIILHOMN IEATENBHOCTH.

KoMmyHuKkaTHBHBIEe yHHBepcaibHble YueOHbIe NeliCTBUS

BBIITyCKHHUK CMOKET:

® OCYIIECTBJIATH AEJIOBYI0 KOMMYHHUKALIMIO KaK CO CBEPCTHUKAMH, TaK M CO B3pOCIBIMH (KaK
BHYTpPH 00pa30BaTENbHON OpraHu3aldy, Tak U 3a ee IpelesiaMu), NoJ0HUpaTh MapTHEPOB JUIS
JICJIOBOM KOMMYHMKAIIMM HCXOJs M3 COOOpakeHUH pe3ylbTaTUBHOCTH B3aUMOJICHCTBUS, a HE
JIUYHBIX CUMIIATUH;

® [pU OCYILECTBICHUM TIPYNIOBOH pabOThl OBITh KaK PYKOBOAMUTEIEM, TaK M UJIECHOM
KOMaHJbl B pasHbIX pOJsIX (reHeparop Hjed, KPUTHK, MCIIOIHUTEb, BBICTYNAIOIIUN, SKCOEPT U
T.1.);

® KOOPJMHHMPOBAaTh M BBINIOJHATH pabOTy B YCJIOBUSAX pPEATbHOrO, BHUPTYAJIBHOTO U
KOMOHMHUPOBAaHHOI'O B3aUMOJEHCTBUS;

® Da3BEpHYTO, JIOTMYHO M TOYHO M3Jararb CBOK TOYKY 3pEHHMS C HCIOJIb30BAHUEM
a/IeKBATHBIX (YCTHBIX M MUCHbMEHHBIX) A3BIKOBBIX CPEJICTB;

® pacro3HaBaTh KOH(MIMKTOT€HHBIE CUTYallUy U MPEIOTBPAIIATh KOH(DIMKTHI 10 MX aKTUBHON
¢da3pl, BBICTpPaWBaTH [ICJIOBYI0O W OOpa30BaTENbHYI0 KOMMYHHKAIMIO, H30eras JMYHOCTHBIX
OLICHOYHBIX CYKICHU.

IInanupyemsbie npeamerHbie pesyabrarbl ocBoeHusi OOIl pasi yuyeOHOro mpeamera

«MaremaTuka» (BKJI0OYasi a1redpy 1 Ha4aja1a MaTeMAaTHYeCKOr0 aHAIN3a, TeOMETPHIO)

IIpenMeTHble  pe3ynbTaThl  YIJYOJCHHOr0 YPOBHSA OpPUEHTHUPOBAaHbl Ha  IOJIyYEHHE
KOMIIETEHTHOCTEH i mocieayroueil npodeccuoHaabHON NEATEeIbHOCTH KaK B paMKaxX JIaHHOU
IIPEIMETHOM 001aCTH, TaK M B CMEKHBIX ¢ HeW 00acTsaX. DTa rpyIia pe3yJbTaToB MpeAroiaraer:

® OBJIQJICHHE KJIIOYEBBIMU MOHATUSMHU U 3aKOHOMEPHOCTSIMHU, Ha KOTOPBIX CTPOUTCS JlaHHas
npenMeTHas o0JacTh, pacro3HaBaHHE COOTBETCTBYIOUIMX WM IPU3HAKOB U B3aMMOCBSA3EH,
CMOCOOHOCTh JAEMOHCTPUPOBATH PA3IUYHbIE MOJXOJAbl K HM3YUYEHHUIO SIBICHUH, XapaKTepHBIX IS
M3y4aeMoil mpeIMETHON 00J1acTH;

e yMEHHUE pelnlaTb Kak HEKOTOpbIE NMPAKTUYECKHE, TaK U OCHOBHBIE TEOPETUYECKHE 3aJauH,
XapaKTepHbIE JIUIsl HCIOIb30BAHUS METO/I0B U MHCTPYMEHTApHsI JaHHOH MpeIMeTHOH 0biacTu;

e HaJM4yue TMPEJICTaBIEHUN O J[JaHHOW NpPeIMETHOW 00JacTH Kak LEeJIOCTHOM TeopHuH
(COBOKYITHOCTH TE€OPHii), 00 OCHOBHBIX CBSI35IX C MHBIMU CMEKHBIMHU 00JIACTSIMU 3HAHUM.



Yriay0aeHHbl ypoBeHb
«CHCTeMHO-TeopeTHYeCKHe pe3yabTaThD)

Pa3nen 1. BoINyCKHUK HAYYUTCS V. BbIyCKHUK MOJYYUT BO3MOKHOCTH
HAY4YHUThCHA
Heaun JI7st yCnenHoro mpo0JiKeH s s obecneuernust 603M0OACHOCIIU
OCBOCHUSA 00pa30BaHHs [0 CICLHAIBHOCTSM, VCREeuwHo020 nPo0oIdHCeHUsE 00PA3068AHUS NO
npeamera | CBASAHHBIM C IPHKIAAHBIM CNeYyuanbHOCMAM, CEA3AHHBIM C
UCIIOJIb30BAHUEM MAaTEMaTHKH ocyujecmenenuem Hayunol u
uUccne008amenbCKoll 0essmelbHOCmU 8
obracmu Mamemamuxu U CMeHCHbIX HaYK
TpebGoBanus k pesyabraTam
nemenmer | - CBOOOIHO ONEpUpPOBaTh | MOHATHIMU: - Hocmudcenue pesyromamos pasoena ll,
meopuu KOHEYHOE MHOKECTBO, DJIEMEHT - onepuposamo NOHAMUEM ONpeoeleHUs,
MHOXMCecme | MHOXKECTBA, TIOJMHO)KECTBO, OCHOBHBIMU BUOAMU ONpedeNeHUll, OCHOBHbIMU
u nepecedeHue, 00beAMHEHUE U PA3HOCTh sUOAMU Meopem;
Mamemamuy | MHOKECTB, YACIIOBBIE MHOYKECTBA Ha - HOHUMAMb CYMb KOCBEHHO20
ecKoil KOODPJIMHATHOH MPSIMOH, OTPE30K, 00Ka3amenbecmea;
J102UKU MHTEPBAJI, TOJYHHTEPBAI, IPOMEIKYTOK C | - ONepUpOBams NOHIMUAMU CHEMHO20 U
BBIKOJIOTOW TOYKOH, rpaduueckoe HeCcuemno20 MHOJCeCmaa,
Mpe/ICTaBICHHE MHOXKECTB Ha NPUMEHAMb MeMoO MAMEMAmMu4ecKou
KOODPJJMHATHOM IJIOCKOCTH; UHOYKYUU 0151 NPOBEOEHUS. PACCYIHCOCHU U
- 3a/1aBaTh MHOXKECTBA MICPCUHCIICHUEM U | QOKA3amMenbCme U NPy peuleHuu 3a0ay
XapaKTepUCTHYECKUM CBOWCTBOM;
- OIIEPUPOBATH OHATHUSIMU:
YTBEPXKIACHUE, OTPULAHUE YTBEPIKACHUA,
WCTUHHBIC H JIOKHBIC YTBEPIKICHH,
MPUYMHA, CJIEICTBUE, YACTHBIN CIy4an
00IIIeT0 YTBEPIKACHHS, KOHTPIIPUMED;
- IIPOBEPSATH MPHHA/IICKHOCTH HIIEMEHTA
MHOXXECTBY;
- HaXO/IUTh NIepecedeHre 1 00bEeTMHEHNE
MHO’KECTB, B TOM YHCJIE ITPEICTaBICHHBIX
rpadUUecKy Ha YUCIOBOM NpsSMON 1 Ha
KOOPJIMHATHOM TIJIOCKOCTH;
-IIPOBOAUTH 10KA3aTCJIbHBIC PACCYKACHUA
JJIA 000CHOBaHUS HCTUHHOCTH yTBCp)KI[CHI/II\/‘I
B noeceonesnoii scuznu u npu uzyuenuu Opy2ux npeomemoas:
-HCTI0JIb30BaTh YHCIIOBbIC MHOXKECTBA HA | - UCHONIb3068ANb MEOPEMUKO-MHONCECNEEHHbLIL
KOODPJMHATHOH NPSIMOW M Ha A3BIK U A3bIK TOUKU OJISL ONUCAHUSL PEATbHBIX
KOODP/IMHATHOM TJIOCKOCTH JIJISl OTIUCAHUS | NPOYECCO8 U AGIeHUN, NPU peuleHuu 3a0ay
peabHBIX TPOIECCOB U SBJICHUIA, Opy2ux yuebHbiX npeomenos
MPOBOAUTH NOKA3aTCJIIbHBIC PACCYK/JICHUSA B
CUTyalludgX MOBCCIHECBHOU XU3HU, IIPU
peleHnH 3a1a4 U3 JPYrux NpeaMeToB
Yucna u - CBOOOIHO OTIEpUPOBATH MOHATHSIMHU: - Jlocmuoicenue pesynomamos pasoena ll;
8bIPAIICEHUA | HATYPAITLHOE YHCIIO, MHOXKECTBO - C80OOOHO ONEPUPOBAMb YUCTOBLIMU

HaTypaJbHBIX YHCEII, 1IEJI0€ YUCIIO,
MHOXECTBO ICJIBIX YHUCCII, OGBIKHOBeHHaSI
Ipo0b, AecTHYHAs JPOOb, CMEIIaHHOE
YHUCJI0, PALIMOHAIBHOE YHCII0, MHOYKECTBO
paHI/IOHaHI)HI)IX YHCCII, I/IppaHI/IOHaHBHOG
YUCII0, KOPEHb CTENEHH N,
JIEHCTBUTEIIFHOE YHCII0, MHOKECTBO
JEUCTBUTEIBHBIX YHUCEIl, TEOMETPUYECKAS

MHOJCECMBAMU RPU PeUleHUU 3a0aY;

- NOHUMAMb NPUYUHBL U OCHOBHbLE UOeU
PACUUPEHUS HUCTOBBIX MHONCECME;

-811a0enmb OCHOBGHLIMU NOHAMUSAMU MeopUU
0enUMOCuU Npu peuleHuy CmaHoapmHuIx 3a0ay
- uMems 6a308vle NPedCMAaBIeHUst O
MHOJICECMBE KOMNACKCHbIX YUCE,

- c860000HO 8bLINOAHAMb MONCOCCHEEHHbIE

! 3HGCL 1 faJjiee: 3HaTb ONPECACICHUC TOHATHSA, 3HATh U YMCThb 000CHOBBIBATHL CBOMCTBA (HpI/I3HaKI/I, €CJIM OHU eCTL)
TIOHATHSA, XapaKTCPU30BAThL CBA3U C APYTUMHU NOHATUAMU, NPCACTABJISAA OAHO MMOHATHUEC KaK 4aCTh HEJIOCTHOI'O
KOMIIJICKCA, UCITOJIb30BATh IMOHATHUC U €T'0 CBOICTBa IIpU IIPOBCIACHUN paCCy)K,HeHI/IfI, J0Ka3aTCJIbCTB, PCIICHUH 3a1a4.
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MHTEPIPETAIMS HATYPAJIbHBIX, IIENbIX, npeobpazo6anus MpueoHOMEempuiecKux,
panMOHATBHBIX, IEHCTBUTENBHBIX YHCLIT; | JI02apUpMuiecKux, cmeneHHulX 8blpadiceHull;
- HOHUMATh ¥ OOBSACHATH PA3HULY MEXIY | - 81adems (hopmynoi 6unoma Heiomona;
MO3UIIMOHHON U HEMIO3UIIMOHHON - NPUMEHSIMb NPU peuleHUU 3a0ay meopemy o
CHCTEMAaMU 3aIUCH YUCEIT; aunetinom npeocmaenenuu HOJJ;
- ICPEBOIUTD YMCIIA U3 OTHON CUCTEMBI - npuMeHsImy npu peuteHuu 3a0ay Kumatickyro
3aIKCH (CHCTEMBI CUMCIIEHHS) B IpyTyt0, | Meopemy 00 ocmamxkax;
-JIOKa3bIBaTh U UCIIOJIb30BATh PU3HAKH - npumensame npu pewenuu sadaw Manyio
JIeNIMMOCTH CyMMBbI ¥ IpOU3BecHMs ipu | /eopemy Pepma;
BBIMOJIHEHMHU BHIYUCIIEHUM W PELICHUN " yMeEmbe 6bINONHAMS 3ANUCH HUCTA 6
3aau; NO3UYUOHHOU cUCmeMe CUUCTIeHUSL
-BBINIOMTHATH OKPYIVICHHE PALMOHANBHBIX | ~ "PUMEHAMb NPU pewieniu 3a0au meopemuxo-
W NPPALMOHAILHBIX YHCEN C 3a1aHHOI YUC08ble PYHKYUU. YUCTIO U CYMMA Oeaumenetl,
TOYHOCTBIO; Gynryuio Jiinepa;
-CpaBHUBAThH JACHCTBHUTEIbHBIC YHCIIA - MPUMENSMY NPU PEUenuL 3a0ak yennbpie
pa3HBIMHU CHIOCO0aMHU; dpodu,
-yTOPSIOMMBATD YHCIIA, 3AIUCAHHEIE B “NpUMEHAMY NPU peteruu 3a0a4 MHO204EHbL C
BHUJI€ OOBIKHOBEHHOM U JI€CATHIHOU OelicmeumenbHoLMU U Yerblml
ApoOu, YnciIa, 3alHCaHHbIe C KoIppuyuenmamu; 3
UCIIOJIb30BAaHUEM apH(PMETHIECKOTO -enadens nonAmuAMU npUEOOUMbILL U
KBAJPaTHOTO KOPHS, KOHEil CTeneH HenpusooUMblll MHO20YNEH U NPUMEHAMb UX
Gotbie 2; npu pewenuu 3a0a4;
- naxomuts HOJ[ 1 HOK pasubvu -npumenamv npu peurenuu 3a0ay OCHOBHYIO
Croco0aMHu | KCIIOJIb30BaTh UX MPU meopeny aneeopul; 3
pelleHmH 3a7au; -NpUMEeHAMb NPU peueHuu 3a0a4 npocmetiuiue
T —_— PYHKYUU KOMIIEKCHOU NEPEMEHHOU KAK
NPe06pa3oBaHus BbIPAXKEHHI, 2eomempuieckue npeoopaz06ans
coziepKalIuX ACHCTBUTENIbHBIC YHCIIA, B
TOM YHCJIe KOPHU HATypPaJIbHBIX
CTETICHEH;
-BBINOJIHATH CTAHIAPTHBIE
TOXJIECTBEHHBIE TPE0OPa30OBAHHUS
TPUTOHOMETPHUYECKHUX,
Jorapu(pMUIECKUX, CTETICHHBIX,
MPPALMOHAIBHBIX BBIPKEHUI
B noeceonesnoii scuznu u npu uzyuenuu Opy2ux yueoHvix npeomemos:
-BBINOJTHATH M OOBSICHATH CPaBHEHHE -8bINONHAMb OCUCMEUSL C YUCTOBLIMU OAHHLIMU
PE3yJIbTaTOB BHIYMCICHUI PU PELICHUH | NpU peuleHuU 3a0ay npakmu4ecko2o
NPaKTHYECKUX 3a/1a4, B TOM YHCIIC xXapaxmepa u 3a0ay u3 paziuyHuix obracmel
NPUOTMKEHHBIX BBIYUCICHHUM, UCTIONB3YS | 3HAHULU, UCNOAb3YS NPU HEOOX0OUMOCU
pa3HbIe CrI0co0bl CPABHEHUIA; CRPABOUHbBIE MAMEPUATDL U GLIYUCTUMETbHBLE
- 3aIMCBIBaTh, CPABHUBATH, OKPYTJIAThH ycmpotiicmea;
YHCJIOBBIC JIAHHBIC PEalIbHBIX BEIUUUH C | -OYEHUBAMb, CPABHUBAMD U UCHOTb306AINb NPU
UCIIOJIb30BAaHUEM PA3HBIX CHCTEM PpeueHuu NPAKMuYecKux 3a0ay 4uciosvle
U3MEPCHUS; 3HAYEHUs. PeATIbHbIX 6EIUYUH, KOHKDENHble
-COCTaBJISITh M OLICHUBATh Pa3HbIMU YUCTI0BbLE XAPAKMEPUCUKU 00BEKMO8
croco0amMu YUCIIOBBIC BHIPAXKECHUS TIPU OKpYdICcaowe2o mupa
pELICHUH PAKTUYECKHX 3a/a4 U 3a]a4 13
JPYTHUX Y4EOHBIX MPEIMETOB

Ypasnuenusa | - CBoGoaHO onepnupoBaTh NOHATUSIMU: - Hocmuoicenue pesynvmamog pasoena ll;

u ypaBHEHHE, HEPABEHCTBO, PABHOCUIILHBIE | ~C60000HO onpedensime mun u 610upanms

Hepaeencm | YPABHEHHS M HCPABCHCTBA, yPaBHEHHE, Memoo peuienus nokasamenbHelx u

ea SABJIAIOIICECS CICACTBUEM APYTOro JzoeapuquuueCKux YPABHEHUU U HEPABEHCME,

YpaBHEHUS, YPaBHEHHUS, PABHOCHIIbHBIE
Ha MHOXKECTBE, PABHOCHJIbHEIC

UPPAYUOHATILHBIX YPAGHEHUU U HEPABEHCMS,
MPULOHOMEMPULECKUX YDABHEHULL U
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peoOpa3oBaHus ypaBHEHUI;

- pemarp pa3Hble BUABI ypPaBHEHUH 1
HEPaBEHCTB U UX CUCTEM, B TOM UHUCIIE
HEKOTOpbIC YpaBHEHUS 3-if 1 4-if
CTeTleHEeH, TPOOHO-palliOHANIEHBIE H
HppanroHaIbHbIE;

-OBJIaJIeTh OCHOBHBIMHU THUTIAMHU
MOKAa3aTeNbHBIX, JOTapH(QMUIECKUX,
HppalMOHAIBHBIX, CTETICHHBIX YPaBHEHUH
1 HEPaBEHCTB U CTaHAAPTHBIMHU
METOAAaMH MX pEeIICHHN U MPUMEHSITH UX
TIPH PeIIeHUH 3a/1aY;

- MPUMEHATH TeopeMy besy K periennto
YPaBHEHU;

- IPUMEHSATH TeopeMy Buera niis
peUIeHUs HEKOTOPBIX YPABHEHHUN CTEIIEHU
BBILIE BTOPO;

- IOHUMATh CMBIC] TEOPEM O
PaBHOCHIIBHBIX U HEPAaBHOCHIBHBIX
npeoOpa3oBaHUAX YpaBHEHUH U YMETh UX
JTOKa3bIBATh;

- BIIQJETh METOJAMU PEIIECHUS
YpaBHEHUM, HEPABEHCTB U UX CUCTEM,
yMETh BEIOMPATH METOJ] peIICHHS U
000CHOBBIBATh CBO BEIOOD;

- UCIIOJIb30BaTh METOA MHTCPBAJIOB JJIA
pemi€HUA HEPABEHCTB, B TOM YUCJIC
JPOOHO-PAITMOHAIBHBIX W BKJIFOYAIOIINX B
ce0st UppalMoOHaIbHBIE BHIPAYKEHUS,

- pemath anredpanyuecKie ypaBHEHUS U
HCEPAaBCHCTBA U UX CUCTEMBI C
napaMeTpamMu anredpandeckuM u
rpadUYecKUM METOJIaMHU;

- BJIaACTb Pa3HbBIMU METOAaMU
JI0Ka3aTelIbCTBA HEPABEHCTB;

- pemaTh YpaBHEHHS B IEJIbIX YHCIAX;
n300pakaTb MHOYKECTBA Ha MJIOCKOCTH,
3aJjaBaeMble YpaBHEHHSIMU,
HEpaBCHCTBAMHU U UX CUCTEMaMU;

- CBOOO/IHO UCTIOJIB30BATh
TOXK/IECTBEHHBIE MMPE0OPa3OBaHMs IPU
pelICHUN YpaBHEHHH U CUCTEM
YpaBHEHUH

HepaseHCma, ux cucmem;

-C80O0OHO peuams CUCTeMbl TUHEUHBIX
VpaeHeHull;

-pewams OCHOBHble MUNbL YPAGHEHUU U
HepaseHcma ¢ napamempamis;

-NPUMEHAMb NPU PeULeHUU 3a0aY HEPABEHCMEA
Kowu — bBynsaxoeckozo, bepuyanu;

-umMemb nPeodCmasieHue 0 HepaseHCmaax
MedAHcOy CpeOHUMU CMeneHHbLMU

B noeceonegnoii sicuznu u npu uzyuenuu Opy2ux yueoHvlx npeomemos:

-COCTaBJIATh ¥ PelIaTh ypaBHEHMUS,
HEpaBEHCTBA, UX CUCTEMBI IIPH PEILICHUN
3aja4 Ipyrux yuyeOHBIX IPEIMETOB;
-BBITIOJIHATH OIICHKY MPaBJIONOI00us
pe3yIbTATOB, TOIYYAEMbIX TIPU PEIICHUH
Pa3NUYHBIX YpaBHEHH, HEPABEHCTB U X
CHCTEM IPH PEIICHUH 3a]a4 IPyTuX
Y4eOHBIX MPEIMETOB;

-COCTABIIATh M peIIaTh YpaBHEHUS U
HEpaBEHCTBA C ITApaMeTPaMH PH
pELICHUH 3a/1a9 IPYTUX yUIeOHBIX

- cocmagnamy U peuiams YypagHeHus, CUCembl
VPABHeHUll U HEPABEHCMEA NPU peueHul 3a0a
Opyaux yueoHvIX npeoMemos;

- UCNONBL306AMb YPAGHEHUA U HEPABEHCMEA OiA
nOCMPOEeHUs U UCCIe008AHUSL NPOCMEUUIUX
MaAmMeMamu4ecKux Mooenell peaibHbIx
cumyayui w1 NPUKIAOHbIX 3044,

-yMemb UHMEPNPemupo8ans NOIYYeH b Npu
peuleHuu ypasrHerus, HepageHcmea uiu
cucmembl pe3yibman, OYeHU8aAms e20
npasoonooodue 8 KOHMeKcme 3a0aHHOU
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MIpPEeIMETOB;
-COCTaBIISITh ypPaBHEHHE, HEPABEHCTBO
WJIU UX CUCTEMY, OITUCHIBAIOIITNE
pPEaNbHYIO CHUTYAIHIO WITH TIPUKIATHYTO
3a/1avy, UHTEPIPETUPOBATH MOTyUYEHHBIE
pe3yabTaThL;

-HCTIOJIB30BaTh MPOTPaMMHBIE CPEJICTBA
MIPU PEIICHUHN OTJIECIBHBIX KJIACCOB
YpaBHEHUI U HEPABCHCTB

PeanbHol cumyayuy Ui NPUKIAOHoU 3a0ayu

Dyukyuu

-Brnagers moHATHSIMH: 3aBUCIMOCTD
BEJIMYMH, QYHKIMS, apTYMEHT U 3HaUCHHUE
(dhyHKIIIHI, 007aCTh OTIPEIETICHHS U
MHOECTBO 3Ha4eHUI (DYHKINH, TpaduK
3aBUCHMOCTH, TpaduK HyHKIUH, HYITH
(GyHKUINH, TPOMEKYTKU
3HAKOIOCTOSHCTBA, BO3pAacTaHUE Ha
YHCJIOBOM MPOMEXYTKE, yObIBaHUE HA
YHCIOBOM IPOMEXYTKE, HanOOJbIlIee U
HaMMeHbIlee 3HaYeHne PyHKIMN Ha
YHCIIOBOM MPOMEXYTKE, MEPUOTNUSCKAs
({yHKLUS, IEPUOJ, YETHAS U HEeUeTHAs
(YyHKLIUY; yMETh IPUMEHATH 3TH MOHATHS
MIPU pelICHUH 33]1ay;

-BJI/ICTh TIOHATHEM CTEIICHHAS (PYHKIINS;
CTPOUTH €€ TpadK U YMETb IPUMECHSATh
CBOWCTBA CTENIEHHON (DYHKITNH MTPH
peleHnH 3a1a4;

-BJIA/IETh MIOHATUSIMH [TOKa3aTeIbHAs
({yHKLUS, SKCIIOHEHTA; CTPOUTDH UX
rpadUKu ¥ YMETh IPUMEHSTH CBOMCTBA
MOKa3aTeNnbHON (DYHKLUH [IPY PELICHUH
3ajad4;

-BJIa/ICTh MIOHATUEM JOTapupMUIecKas
(GYHKIUS; CTPOUTD ee rpadyK U yMETh
MPUMEHSTH CBOHCTBA JIOTapu(hMUIECKON
(YHKIUY IIPH PELIEHUH 33]1ay;

-BJIa/IETh TOHATHAMHU
TPUTOHOMETPUYECKHE (DYHKIINU; CTPOUTD
UX TpayKH U YMETh IPUMEHSTh
CBOWCTBA TPUTOHOMETPHUUECKUX (QYHKITHIA
[IPU peLICHUH 3a]ay;

-BIIa/IETh MIOHATHEM 00paTHas QyHKLUS;
MPUMEHSTD 3TO MMOHATHE MIPU PELICHUH
3ajay;

-IPUMEHSTH NIPY PELICHUH 3a7a4
CBOHCTBA (D)YHKLHUI: YETHOCTB,
MEPUOTUYHOCTh, OTPAaHUYCHHOCTH;
-IPUMEHSTH NIPY PELICHUH 3a7a4
npeoOpa3oBaHus rpaduKoB GYHKIIHIA;
-BJIQJICTh MIOHATUSIMH YHCIIOBAsI
MOCJIEe/IOBATENILHOCTD, apupMeTnIecKas 1
reoMeTpuyecKas nporpeccus;
-IPUMEHSTH NIPY PELICHUH 33134
CBOMCTBA M IPU3HAKU apUPMETHICCKON U
reOMETPUUYECKON IIporpeccuit

-Jlocmuoicenue pesyrvmamos pazoena ll;
-6/1a0emb NOHAMUEM ACUMNIMOMbL U YMEMb e20
NPUMEHSAMb NPU peuteHuy 3a0a4;

-npuUMeHAMb Memoobl peuleHus npoCMetuux
oughgheperyuanibHuIX ypasHeHull nepeo2o u
8MOP0O2O NOPAOKOE
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B noeceoneenoii scuznu u npu uzyuenuu Opyzux yueoHvlx npeomMemos:

- OIIPENEeIIATh 10 TpaduKaM u
WCTIONB30BaTh ISl PelICHHs MPUKIIaTHBIX
3a/1a4 CBOMCTBA pealbHBIX IPOIIECCOB H
3aBUCUMOCTEH (HAaNOOJBIIIHE 1
HaMMEHBIINE 3HAYCHUS, TPOMEKYTKU
BO3pacTaHus 1 yObIBaHUS (PyHKIHH,
MIPOMEXKYTKH 3HAKOTIOCTOSTHCTBA,
ACHMIITOTHI, TOUKH Teperuda, nepuos u
T.1L.);

-MHTEPIPETHPOBATH CBOICTBA B
KOHTEKCTE KOHKPETHOM MPaKTUYECKOU
CUTYallny;

-ONpEeEeNATh 10 TpaduKaM MpOoCTeHIIe
XapaKTEPUCTUKH TIEPHOTTIECKUX
MPOIIECCOB B OMOJIOTHH, SKOHOMHKE,
MY3BIKE, PAIHOCBSI3U U Jp. (aMIDTUTYAA,
MepHUOA U T.IL.)

nemenmel
mamemamu
YecKkozo
aunanusa

-BageTs moHsTHEM O€CKOHEYHO
yOBIBalOIIast FTeOMETpUIECKasl POrPeCcCcusi
¥ yMETh IPUMEHSTH €T0 TIPH PEIICHUN
3a1ay;

-IIPUMEHSITD JIJISl PEIICHUS 3a]1a4 TEOPHUIO
MIPEIeIoB;

-BIIAJIETh MTOHATASIMHU OECKOHEUHO
00JIbIINE ¥ OECKOHEYHO MAJIbIC YUCIIOBBIC
MIOCJIeI0BATEIFHOCTH U YMETh
CpaBHHBATh OECKOHEYHO OOJIBIIHE U
0ECKOHEYHO MalTble TIOCIIEeI0BATEILHOCTH;
-BJIQJICTh MMOHSATUSMU: TPOU3BOTHAS
(hyHKIIMH B TOYKE, IPOU3BOIHAS
GbyHKIIH;

-BBIUMCIISITH TIPOU3BOJTHEIE SJIEMEHTAPHBIX
(hyHKIMI 1 ©X KOMOWHAINH;
-HCcCIeIoBaTh (DYHKITUN Ha
MOHOTOHHOCTP U 3KCTPEMYMBI,

-CTPOUTH TpauKU U IPUMEHSTD K
PENIeHHUIO 3371249, B TOM YHUCIIE C
rmapamMeTpoM;

-BJIAJICTh MTOHSATHUEM KacaTelnbHas K
rpaduky GyHKIMA U YMETh PUMEHSITh
€ro MpH pelieHuy 3a4a4;

-BJIaJICTh MTOHATUSIMHU TIEPBOOOpa3HAS
(hyHKIHS, OTIpEICIICHHBIN HHTETPAT,
-IpUMeHATh TeopeMy Hplorona—JleiiOnuna u
€€ CJICACTBUSA U1 pCHICHU 3a1a1

-Jlocmuoicenue pesyromamos pazoena ll;
-C80000HO 61a0emb CIMAHOAPMHBIM
annapamom MamemMamu4ecko20 aHaiu3a oas
8LIYUCTEHUSI NPOU3BOOHBIX (DYHKYUU OOHOU
nepemeHHou,

-C80DO0OHO NpUMEHAMb annapam
MaAmemMamuiecko2o aHanusa s UCCIe008aHUs
GyHKyull u nocmpoenus 2paguros, 8 mom
yycie uccie008aHUs Ha GbINYKIOCHb,
-0nepuposams NOHAMUEM NepeoodPA3HOL
@dyHKYUU 0151 peutenus 3a0ay;

-061a0emb OCHOBHBIMU C8e0eHUAMU 00
unmeezpane Horomona—Jleubnuya u ezo
npoOCMeuuux nPUMeHeHUsIX,

-0nepuposams 6 CMAaHOAPMHBIX CUMYAYUAX
NPOU3BOOHBIMU BHICULUX HOPAOKOB,

-yMemb NPUMEHSIMb NPU peuleHuu 3a0ay
c60lICMBa HenpepbiGHbIX QYHKYULL,

-yMemb NPUMEHAMb NPU PeUleHUU 3a0ay
meopemsl Betiepuumpacca;

-yMemb GbINOHAMY NPUOIUNCEHHBIE
8bIYUCTIeHUST (MeMOObl pellenus YPAGHeHU,
BbIUUCTIEHUSI ONPEOENeHHO20 UHMESPAaaa);
-yMemb NPUMEHAMb NPUTLOACEHUE NPOUIBOOHOU
U OnpedeNeHHo20 UHMezpaa K peuwenuro 3a0ay
ecmecmeo3HaHUsL,

-81a0emb NOHAMUAMU 8MOPAs NPOU3BOOHAS,
BLINYKIIOCMb 2pAhuKa GYHKYUU u ymems
ucened08amv GYHKYUIO Ha GLINYKIOCHIb

B noeceonesnoii scuznu u npu uzyuenuu opy2ux npeomemoas:

- pemaTh NpUKIagHbIE 3a]1a4H U3
Oouonorun, GU3NKHU, XUMUHU, SKOHOMUKH U
JIPYTUX MIPEAMETOB, CBSI3aHHBIC C
HCCIIEIOBAHUEM XapaKTEPUCTUK
MPOIIECCOB;

- UHTEPIIPETUPOBATH MOTyUYCHHBIE
pe3yabTaThl
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Paszpnen Il. BoInycKHUK HAYYUTCH V. BbINyCKHHMK NOJYYHUT BO3MOKHOCTh
HAYYUThCH
Cmamucmu | OnepupoBaTb OCHOBHBIMH -Jlocmuoicenue pesyrsmamos pazoena ll;
Kau OTMCATENbHBIMU XapaKTEPUCTUKAMHU -umems npeocmaeienue 0 YeHmpaibHou
meopus YHCI0BOro Habopa, MOHATHEM } npeoenvHol meopeme;
seposmuoc | TCHCPATBHAA COBOKYIHOCTE 1 BBIOOPKOH | -umemsb npedcmasnenue o 6bl60p0’~ll-fOMv
mei, U3 Hee; K03 uyuenme Koppensyuy u MUHeUHou
-OTIepUPOBATH MOHATUSAMH: YaCTOTa U peepeccuu;
AocuKa u BEPOATHOCTH COOBITHSL, CyMMa 1 -umems npedcmasgienue 0 CMmamucmuyeckux
Kombunamo MPON3BE/ICHUE BEPOSTHOCTEH, BEIUHUCIATE | cUnomesax u nposepke CmamucmuyecKkoll
PpuKa BEPOSTHOCTH COOBITHI HA OCHOBE 2unomessvl, 0 CMAMUCIUKe KPUMEPUSL U ee
MoJICUeTa YHCiIa UCXO0B; YPOBHE 3HAUUMOCTU
-BJIaJIeTh OCHOBHBIMH ITOHSATUSIMHA -umems npedcmasgienue 0 C8A3U IMIUPULECKUX
KOMOHMHATOPUKH U YMETh UX NIPUMEHATh | U MeopemuiecKux pacnpeoeneHu,
MIPU pelICHUN 3a]1ay; -umems npeocmasienue 0 KOOUPOBaHul,
-MMETh IpeJicTaBlIeHue 00 OCHOBaX 080UYHOIL 3aNUCU, OBOUYHOM Oepese;
TEOPHH BEPOSITHOCTEH; -6/1a0emb OCHOBHbIMU NOHAMUAMU MeoPUU
-AMETh MPECTABICHNUE O TUCKPETHBIX U | 2paghos (epagh, eepwuna, pedbpo, cmeneHs
HETIPEPHIBHBIX CITyYaiHBIX BEIMUUHAX U | 8epULUNbL, NYMb 6 epaghe) U ymems NPUMEHAMb
pacrpenesieHusX, 0 He3aBHCUMOCTH UX npu peuteHuu 3a0a4;
CITy9JaliHBIX BEJIHYHH; -umems npedcmasienue 0 0epesvbax u ymems
-MMETb MPEJICTABICHUE O NPUMEHAMb NPU peuteHuy 3a0a4;
MaTeMaTHYeCKOM OXKHIAHUH U -61a0emb NOHAMUEM C8A3HOCb U YMEeNb
JCTIEPCUU CITyYaiHbIX BEJMYUH; NPUMEHAMb KOMAOHEHMbl CEAZHOCHU NPU
-MMETb MPEJCTABICHUE O COBMECTHBIX peulenHuu 3a0ay;
pacrmpeeNieHUsIX CITydaifHbIX BEITMYNH; -yMemsb oCywecmeisames nymu no pebpam,
-IIOHUMATh CyTh 3aKOHA OONBIIUX YHCET | 00X00bl pebep u sepuiun epaga,
1 BEIOOPOYHOT0 METO/1a U3MEPEHUS -umems npeocmasienue 06 eposoM u
BEPOATHOCTEHA; 2aMUNLIMOHOBOM NYMU, UMeMb npeocmasienue
-AMETh NPEJICTABICHNE O HOPMAIEHOM 0 MpPYOHOCMU 340aY4U HAXOHCOCHUS.
pacrnpe/ielieHIH U IPUMEPax HOPMAIbHO | 2aMUTLIMOHOBA NYMU;
pacrpe/ielleHHbIX CITyYallHbIX BEITHYHH; -61a0emb NOHAMUAMU KOHEYHble U CUemHble
-AMETh NPEJICTABICHNE O KOPPEIIAIHN MHOJCECBA U YMeMb UX NPUMEHAMb NPU
CITy4aifHbIX BEJIHYHH. peuwieHuu 3a0ai;
-yMems NPUMEHAMb Memoo0 MamemMamuieckoll
UHOYKYUU,
-yMemsb npuMeHAmsb npunyun JJupuxie npu
peuteruu 3a0au
B noeceoneenoii scuznu u npu uzyuenuu Opy2ux npeomemoas:
-BBIYMCIIATH WIIM OIICHUBATh BEPOSITHOCTH
COOBITHH B peaNbHOM KU3HHU;
-BBIOMPATH METOIBI TTOIXO/ISAIIECTO
MpeacTaBiIeHus 1 00pabOTKK JaHHBIX
Texcmoevie | -Pemarb pa3Hbie 3a7a4¥ MOBBIICHHON - Hocmuoicenue pezynbmamos pazoena |l
3a0auu TPYAHOCTH;

-aHAJIM3UPOBATh YCIOBUE 3a]1a4H,
BBEIOMpATh ONTHUMAJIBHBIA METOJI PEIICHUS
3aJla4yd, pacCMaTpUBas pa3InIHbIC
METO/IBI;

-CTPOUTH MOJECJIb PCUICHUA 3a/1a4u,
MTPOBOJIUTH J0Ka3aTeIbHbIE PACCYKACHUS
[IPH PEIICHUH 3a/1a4H;

-pemmaTh 3aga4du, Tpedyromme nepedopa
BapHaHTOB, IIPOBEPKH YCIIOBHIA, BEIOOpa
ONTUMAJIBHOTO PE3yJIbTaTa;
-aHaJM3UPOBATh M UHTEPIIPETHPOBATH
MOJTyYEHHBIC PEIICHHS B KOHTCKCTE
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YCIIOBHSI 3a/1a4¥, BEIOUPATh PEILICHUS, HE
MPOTHBOPEYAIIIHE KOHTEKCTY;
-IIePEBOIUTH MPH PEIICHUU 3a]1a91
nHGOPMAITUIO U3 OJTHOW (hOPMBI 3aITUCH B
JPYTYI0, HCTIOB3Ys MPU HEOOXOJUMOCTH
CXEMBI, TaOJUIIBI, TPa(UKH, THATPAMMBI

B noeceoneenoit sicuznu u npu uzyuenuu Opy2ux npeomemos:

-pemaTh NPaKTHUECKUe 3aJaud U 3a1a41
13 APYTUX NPEIMETOB

TI'eomempus

- BnaneTts reomeTpuyecKHMHU MTOHSATUSIMH
[IPU pelIeHUH 3a7a4 U POBEICHUN
MaTeMaTHYECKHUX PACCyKICHHH;
-CaMOCTOATENLHO (POPMYITHPOBATH
OIIpe/IeIIeHHs] TEOMETPUIECKHX (uryp,
BBIJIBUT'aTh THUIIOTE3bI O HOBBIX CBOMCTBAX
Y TIPU3HAKaX T€OMETPUIECKUX QUTYDP U
00OCHOBBIBATH WM ONIPOBEPraTh UX,
000011aTh WM KOHKPETH3UPOBATH
pe3yNbTaThl Ha HOBBIX KJIaccax QHTyp,
MMPOBOJAUTH B HECJIOXKHBIX ClIydasaX
KJIACCU(HUKAIIIO QUTYP TIO Pa3TUIHBIM
OCHOBaHUSIM;

- UCCIIEIOBATh YEePTEXKHU, BKIIOYAS
KoMOWHauu Quryp, U3BJIeKaTh,
MHTEPIPETHPOBATH U PE0OPa30BHIBATH
WHPOPMAITUIO, TIPECTABICHHYIO Ha
qepTexax;

-pemnraTth 3a1a4l TeOMETPHIECKOT0
COACPpIKaHusA, B TOM YUCJIC B CUTYyallUAX,
KOT/Ia aJITOPUTM PEIICHHS HE CIeIyeT
SIBHO M3 YCJIOBHS, BBIITOJIHSATH
HEOOXOIUMBIE JIJIS PEIICHUS 3a/1a41
JOTIOJTHUTEINILHBIE TIOCTPOCHUS,
UCCIe0BaTh BOZMOXXHOCTh IPUMEHEHUS
TeopeM U (popMyI1 I pelIeHus 3a1ay;
-yMeTh (OPMYJINPOBATh U JIOKAa3bIBATh
T€OMETPHUYECKUE YTBEPIKICHUS;
-BJIAJICTH IOHATHAMU CTCPEOMETPUM:
MpU3Ma, NapajuieNieuie/1, THpaMua,
TeTpa’Ip;

-MMeTb MPEJCTaBICHU 00 aKkCHoMax
CTCPEOMETPHUH U CIICACTBUAX U3 HUX U
YMETh IPUMEHSTH UX NPU PEIICHUH
3aja4;

- YMETb CTPOHUTD CEUCHHUS
MHOT'OI'PaHHUKOB C UCIIOJIb30BaHUEM
Pa3NUYHBIX METOAOB, B TOM YHUCIIE U
METO/Ia CIIE/IOB;

-MMETb MIPEJCTABICHHUE O
CKPELIMBAIOLINXCS IPSIMBIX B
MMPOCTPAaHCTBE U YMETh HAXOJUTH YTOJI U
paccTosiHue MEXIy HUMU;

-IPUMEHSTH TEOPEMBI O MApaIIeTbHOCTH
HPSAMBIX U INIOCKOCTEH B IPOCTPAHCTBE
MIPU peLICHUN 3a]ay;

-Umemsv npedcmasnenue 06 aKcuoMamuyeckom
memooe;

-811A0eMb NOHAMUEM 2eOMEMPULECKUe MeCmad
MOoYeK 8 NPOCMPAHCIEE U YMemb NPUMEHSMb
Ux OJ1s1 peweHus 3a0ay;

-yMemb nPUMeHAms OJis peueHust 3a0ay
C80UCMBa NIOCKUX U O8Y2PAHHBIX Yel08,
MPexeparHo2o yaaa, meopemvl KOCUHYCO8 U
CUHYCO8 OJI51 MPEXePAHHO20 Yena;

-81a0ens NOHAMuUEM NePNeHOUKYIAPHOE
ceueHue nPu3Mbl U YMemv NPUMEHSMb €20 Npu
peuteruu 3a0a4;

-uMemb nPeodcmasieHue 0 08OUCMEEHHOCMU
NPABUTLHLIX MHO2OSPAHHUKOG,

-81a0emb NOHAMUSIMU YEHMPATbHOE U
napannieibHoe NPOeKmMupo8anue 1 NPUMeHsmMb
UX npU NOCMPOCHUU CeHEeHUl MHO20SPAHHUKOG
MEMOOOM Npoexyuill,

-uMemb NPeoCmasiieHue 0 pazeepmke
MHO02PAHHUKA U KpAm4auuem nymu Ha
NOBEPXHOCTU MHO20SDAHHUK A,

-uMemb npedcmasienue 0 KOHUYECKUx
ceyeHusx,

-UMemb NPeOCmasIeHue 0 KAcarwuxcs cgepax
U KOMOUHAYUU MmeJl BpAUjeHUs: U YMemb
NPUMEHSIMb UX NPU PEUEHUU 3a0aY;
-NPUMEHSIMb NPU PeUleHUU 3a0ay OpMyLy
PACCMOSIHUSL OM MOYKU 00 NAOCKOCHIU;
-811a0emsb pasHbiMu Cnocooamu 3a0aHus
NPAMOU YPAGHEHUSIMU U YMEMb NPUMEHANb NPU
peuternuu 3a0ay;

-NPUMEHSIMb NPU PeUuleHuy 3a0ay U
doxazamenbcmee meopem 8eKmMopPHbILL Memoo U
Memoo KoopouHam,

-UMemb npedcmasgierue 0o akcuomax oobvema,
npumensms opmyivl 06veMo8
NPAMOY20/IbHO20 NAPALIENeNUNedd, nPpUmMbl U
nupamuobvl, mempasopa npu peuteHuu 3a0a4;
-NPUMEHIMb Meopembl 00 OMHOUEHUSIX
00beM08 NPU peutenuu 3a0auy;

-NPUMEHAMb UHME2PATL T BbIYUCTEHUS.
00beM06 U NOBepXHOCMEll Mell 8PAUeHUS,
BLIMUCAEHUS. NIOWAOU CHEPUUECKO20 NOSACA U
00vbeMa Wapo8o2o Closi;

-UMemb NPeOCmMasieHue 0 OBUNCCHUSIX 6
npoCmMpancmee: NapaieibHOM NepeHoce,
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-yMeTh IPUMEHSTH MapajliebHOe
MPOEKTUPOBAHKE [T H300paKEeHUS
uryp;

-yMETh NPUMEHSTh MEePICHIUKYISIPHOCTH
HPSMOH U TNTOCKOCTH TIPH PEIICHUN
3aj1ad;

-BJIa/ICTh IOHATUSIMH OPTOTOHAJIBLHOE
MPOEKTHPOBAHNE, HAKJIOHHBIE M UX
MPOEKINH, YMETh IPUMEHATH TEOPEMY O
TpexX MepIeHANKYIpax Mpy peHICHUH
3ajad;

-BJIaJICTh TIOHATHAMH PACCTOSIHUE MEKTY
¢urypamu B IpoCTPaHCTBE, OO
NEPIEHINKYISP ABYX CKPEIIMBAIOLIHXCS
TPSAMBIX H YMETh IPUMEHSTh HX TIPU
peleHnH 3a/1a4;

-BJIA/ICTh TIOHATHUEM YTOJ MEXKILy IPSIMOM
Y IUTOCKOCTBIO M YMETh IIPUMEHSTH €T0
NP PELIeHNH 3a/1aY;

-BJIa/ICTh TIOHSTUSIMU JIBYTPaHHBIHA yTroJ,
YTOJI MEK/TY TUIOCKOCTSIMH,
MEepPIEeHANKYISIPHBIE TNIOCKOCTH M yMETh
MPUMEHSTH UX TIPU PEILICHUH 32134,
-BJIA/ICTh TOHATUAMH TIPU3Ma,
napaeNenuIies ¥ IPUMEHTh CBOWCTBA
napaJulesienIuIe[a Ipy pelieHnH 3a1ay;
-BJIaJICTh MIOHATHEM MTPSIMOYTOJIBHBIH
napaJuleNieIIiIe ] 1 IPUMEHATh €ro Mpu
pelleHnH 3a/1a4;

-BJIaJICTh MOHATHAMY TUPAMU/IA, BUJIBI
MUPaMUJI, SIIEMEHTBI TPABUIILHOM
MUPAMUJIbl U YMETh IPUMEHSTh UX MIPU
peleHnH 3a/1a4;

-AMETh NPEJCTABICHNE O TEOpEME
Diinepa, MpaBUIBHBIX MHOTOTPAaHHUKAX;
-BJIa/ICTh IOHATUEM TUIOIIA T
MOBEPXHOCTEW MHOTOTPAaHHUKOB U YMETh
NPUMEHSTH €r0 MPH PEIICHUH 33/1a4;
-BJIQJICTh TIOHSTUSIMHU TeJla BpaIlCHHS
(unnMHAp, KOHYC, Wap u cdepa), ux
CEUYCHUS U YMETh IPUMEHSTD UX IPH
pelleHnH 3a/1a4;

-BJIQJICTh IOHATUSIMH KacaTelbHbIC
MpSIMbIE U IJIOCKOCTH M YMETh IPUMEHSTh
W3 TIpU peIleHUH 337134,

-MMETh NPEJICTABIICHUS O BIIUCAHHBIX U
OIMMCAaHHBIX chepax U yMEeTb IPUMEHSATh
WX TIPU pelICHUH 33]1a4;

-BJIA/IETh MIOHATUSIMHA 00BEM, 0O BEMBI
MHOTOTPAaHHUKOB, TEJI BPAILICHUS 1
MPUMEHSITh MX TPH PELICHUH 3a]1a4;
-MMETb MIPEJCTABIICHUE O pa3BEepTKe
IWJIMHAPA U KOHYCa, IUIONIa I
MOBEPXHOCTH LMJIMHAPA U KOHYCa, YMETh
MPUMEHSATD UX NPH PEIICHNH 33/1a4;

CUMMEMPUU OMHOCUMENbHO NIOCKOCHU,
YEHMPAILHOU CUMMEMPUL, NOBOPOMeE
OMHOCUMENLHO NPSAMOU, BUHMOBOU
CUMMempUU, YMemb NPUMEHAMb UX NPU
peuternuu 3a0ay,

-umMems npedcmasieHue o0 niIowaou
OPMO2OHANLHOU NPOEKYUL,

-UMemb NPeOCmagieHue 0 MmpexepanHom u
MHO202PAHHOM Y2ile U NPUMEHSMb C8OUCMEA
NJIOCKUX Y2TI08 MHO20CPAHHO20 Vead npu
peuenuu 3a0ay;

-UMemb nPeOCmasieHus. 0 nPeooPa308anul
nooobust, 2oMomemuu 1 ymems NPUMEHIIMb UX
npu peuieHuu 3a0au;

- yMems peuiams 3a0ayu Ha NI0CKOCMU
Memooamu cmepeomempuu;

-yMemv NPUMEHAMb opMYIbl 00bEMO8 npu
peuenuu 3a0ay
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-MMETb MPEJCTaBICHUE O MUIOMIAIH
cdepbl 1 yMeTh IPUMEHATH €T0 IPH
pELICHUH 33/1a4;

-yMeTh pelIaTh 3a1a4i Ha KOMOUHALINT
MHOTOTPAaHHUKOB ¥ TeJI BPAIICHHS;
-AMETh NIPEJICTaBIICHNE O MOAOOUH B
MPOCTPAHCTBE U YMETh PeUIaTh 3a/1a4H Ha
OTHOLICHHE 00BEMOB H TUTOIIaAeH
MOBEPXHOCTEH MOAOOHBIX PUTYD

B noeceoneenoii sicuznu u npu usyueHuu Opy2ux npeomemos:

-COCTaBIIATH C MCIIOJIb30BAHUEM CBONCTB
reOMEeTpHYECKUX (PUTYP MaTeMaTHIECKUe
MOJIETIH JUISl pellieHus 3a/1a4
MIPaKTHYECKOTO XapakTepa U 3ajiad u3
CMEXXHBIX AUCIHUIUINH, UCCIeI0BaTh
MOJTy4YeHHbIE MOJIENN U
HWHTEPIIPETUPOBATH PE3YIIbTAT

Bexkmopot u
Koopounam
ol 6
npocmpancm
6e

-BrnaneTs NoHATHSAMH BEKTOPHI U UX
KOOPJMHATHL

-YMETh BBITIOJIHATH ONEPALUU HaJl
BEKTOPAMH;

-HCIOJIb30BaTh CKAJSIPHOE IPOU3BEICHNE
BEKTOPOB IPU PEILIECHUH 33/1a4;
-IPUMEHSTH ypaBHEHHUE IIOCKOCTH,
(dhopMyIy paccTOSHUSI MKy TOUKaMH,
ypaBHEeHHUE c(hepbl IPH PEHICHUH 33]1a4;
~TIPUMEHSTHh BEKTOPHI U METO] KOOPINHAT
B IIPOCTPAHCTBE MIPY PEIICHUHN 33134

-Jlocmuoicenue pesyrsmamos pazoena ll;
-Haxo0umsv 06vem napaiieenuneod u
mempas’opa, 3a0aHHbIX KOOPOUHAMAMU CEOUX
8EepUIUH,

-3a0a6ambs npsAMYI0 8 NPOCMPAHCMee;
-HAXOOUMb PACCMOAHUE OM MOYKU OO0
NIOCKOCMU 8 cucmeMme KOOPOUHAM,
-HAXO0UMb PACCMOAHUE MENHCOY
CKPeWUuBarOuWUMUCs NPAMbIMU, 3A0AHHBIMU 8
cucmeme KOOpOUHAM

Hcmopus
Mamemamu
Ku

-MImeTh ipencTaBiieHUE O BKIIAJE
BBIAFOIIUXCS MATEMATHKOB B Pa3BUTHE
HayKU;

-IIOHUMATh POJIb MATEMATHKHU B PA3BUTHHU
Poccun

-/locmuoicenue pesynrvsmamog pazoena |l

Memoowt
mamemamu
Ku

-Mcnonp30BaTh OCHOBHBIE METOIbI
JI0Ka3aTeNIbCTBA, IPOBOAUTD
JI0Ka3aTeIbCTBO U BBIMOJIHATh
OIIPOBEPKCHUE;

-[IPUMEHSTH OCHOBHBIE METO/IbI PEILICHUS
MaTeMaTHYECKUX 3a7ad;

-Ha OCHOBE MaT€MaTHYECKUX
3aKOHOMEPHOCTEN B IIPUPOE
XapaKTepU30BaTh KPacoTy U
COBEPIIEHCTBO OKPYKAIOIIEro MUpa U
MIPOU3BEICHUI UCKYCCTBA;

-IIPUMEHSATH IPOCTENIIINE TPOTrPaMMHBIE
CpeZACTBa U AIIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI TIPH
pELIeHNN MaTEMaTHYECKUX 3a1a4;
-TI0JTE30BATHCS MPUKITATHBIMU
MIporpaMMamMH ¥ IpOTrpaMMaMH
CUMBOJIbHBIX BBIYUCIECHUH IS
HCCIIEJOBaHUS MATEMAaTHYECKHX OOBEKTOB

-Jlocmuodicenue pe3ynomamos pazoena ll;
-NPUMEHAMb MAMeMAMUYEcKUe 3HAHUSA K
UCCAEO0BAHUIO OKPYICAIOUE20 MUPA
(Modenuposarue Guzuueckux npoyeccos,
3a0a4u IKOHOMUKUL)




2. Conep:xaHue y4eOHOro npeamera «MareMaTuka
(BKJII0YAS ajire0Opy M HAYAJIA MATEMATHYECKOI0 AHAJIN3a, T€OMETPHUIO)

Yri1y0/1€HHBIH YPOBEHb
AJiredpa ¥ Haya1a MATEMATHYECKOT0 aHAJIN3a

JJleMeHTbI TeOPUH MHOKECTB H MaTeMaTH4eCKOii JJOTHKH

VYTBepxkeHue (BbICKa3blBaHWE), OTPULIAHUE YTBEPXKAEHUS, UCTUHHBIE U JIO)KHBIE YTBEpPXKAEHUS,
CIICICTBUS, YACTHBIN CiTy4ail 0OIIEero yTBep>KACHUs, KOHTPIIPUMED, J0KAa3aTeIbCTBO.

MHoxecTBa (YUCIIOBBIE, T€OMETpUUYECKHX (uryp). XapakTepuCTHUECKOE CBOMCTBO, 3JIEMEHT
MHOXECTBa, IIyCTO€, KOHEYHOoe, OeckoHeyHoe MHOkecTBO. CrmocoObl 3aJaHus MHOMKECTB
ITonmHOXecTBO. OTHOWIEHUS NPHUHAUICKHOCTH, BKIKYEHHs, paBeHcTBAa. Omnepanuu Haj
MHOkeCTBaMU. Vcrionbp30BaHue onepanuil HaJl MHOKECTBAMU U BBICKa3bIBaHUAMU. MHooicecmea Ha
KOOPOUHAMHOU NILOCKOCTU.

Kpyru Diinepa. Koneunsie 1 0eCKOHEUHbIE, CYETHBIE U HECUETHBIE MHOKECTBA.

VcTuHHBIE U JIOKHBIE BbICKa3bIBaHUS, ONEPALIMM HaJl BBICKA3bIBAHUAMU. Aeebpa 8blCKA3bI8aAHU.
CBs3b BBICKa3bIBaHUH ¢ MHOXKeCTBaMH. KBaHTOPHI CyIIeCTBOBAHNUS 1 BCEOOIIHOCTH.

3aKoHbI JOTUKH. OCHOBHblE NI02udeckue npasuia. PelleHne JOrMuecKnux 3alad ¢ UCIOJIb30BaHUEM
KpyroB Diiiepa, 0CHOBHbIX 102U4eCKUX NPasu..

VYmozakmouenus. OOOCHOBaHMsSIT W J0Ka3aTesIbcTBO B MaTemaruke. Teopembl. Bujel
MaTEeMaTUYeCKUX  YTBEpXKIEHUH. Buoder  Ookazamenvcme. Mamemamuueckas — UHOYKYUS.
Ymeeporcoenus: obpamnoe OanHoMy, NpOMUBONONONCHOE, 0OpamMHOE HPOMUBONOTIONCHOMY
oannomy. IIpu3HaK U CBOMCTBO, HEOOXOMMEBIE M JOCTATOYHBIC YCIIOBHSI.

Yucia u BbIpaKeHUs

IToBTOpenne. Pemenue 3amad ¢ MCHOIB30BAHUEM CBOWCTB 4YHMCEN M CHCTEM CUMCIEHUS,
JETMMOCTH, JOJIEM W YacTed, MPOLIEHTOB, MOAYJeW uucen. PemieHue 3agady ¢ MCIOIb30BaHUEM
CBOWCTB CTENEHEW U KOpHEH, MHOTrOWIEHOB, MpeoO0pa3oBaHUii MHOIOWIEHOB U JIpPOOHO-
palMoOHANBHBIX BhIpaXKeHUM. PemeHne 3agad ¢ MCIOJIB30BaHUEM I'payCHOM Mephl yria. Monynib
YHUCJIa U €r0 CBOWCTBA.

Ocnoenas meopema apugpmemuxu. Ocmamku u cpaenenus. Aneopumm Eexnuoa. Kumatickas
meopema 06 ocmamxax. Manas meopema Depma. Q-uunvie cucmemwvl cuucienus. DPyHKYuUs
Diinepa, wucno u cymma oenumenei HaAamypaibHo20 Yucia.

Crenenb ¢ JEHCTBUTENBHBIM I1OKA3aTEIEM, CBOMCTBA CTETICHH.

Panuannas mMepa yria, TpUrOHOMETpHUUYECKask OKPY>KHOCTh. TpUroHOMeTpHuecKkue QyHKIUN YUCEell
u yrioB. ®opmysbl TpUBENEHUS, CIIOKEHUS TPUTOHOMETPUUECKUX (PYHKIHHA, (HOPMYIBI TBOHHOTO
U TOJOBUHHOrO aprymeHTta. [IpeoOpa3oBaHue CcymMMBbl, pa3HOCTH B  IPOU3BEICHUE
TPUTOHOMETPHUECKUX (YHKIIHH, 1 HA00OPOT.

Jlorapugm, cBoiictBa norapudma. Yumcno € . JlecATHYHBIH W HATypalbHBIA  Jorapudm.
[IpeobGpazoBanue morapuPMUIECKUX BIPAKESHUMN.

[lepBruHbIE TNpEACTaBICHUS O MHOXKECTBE KOMIUIEKCHBIX 4Hcel. /leiicmeus ¢ KOMNIEKCHbIMU
yucnamu. Komnnexcno conpsscennvle uucia. Mooynv u apeymenm uucna. Tpueonomempuueckas
Gopma KoMnIeKcHo20 Yucua.

IIpusooumvle u nenpugooumvie mHo2ounensl. OcHosnas meopema anceopvl. Cummempuieckue
MHOo2ouNeHbl. Llenouucnennvie u yero3HauyHvie MHO20YNEHbI.

Lennvie Opobu. Teopema Pepma o cymme K8adpamos.

Cymmol u psobl, Memoovl CyMMUPOBAHUS U NPUSHAKU CXOOUMOCTU.

Teopembl 0 npubaUICEHUU OCUCMBUMENbHBIX YUCEL PAYUOHATLHIMU.

YpaBHeHNS U HEPABEHCTBA
IToBTOpenue. PeieHre 3a1a4 ¢ MOMOIIBIO YHCIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB C OJHOM
MEPEeMEHHOH, ¢ TPUMEHEHUEM H300paKeHHUsI YUCIOBBIX MPOMEXKYTKOB. Vcmonb30Banue



HEpPABEHCTB M CHUCTEM HEPABEHCTB C OJHOM IEPEMEHHOM, YHCIOBBIX IPOMEXKYTKOB, HX
o0beuHeHN 1 iepecedeHnid. ['padudeckoe penieHrne ypaBHEHUH U HEPABEHCTB.
Tpuronomerpuueckue ypaBHeHHd. OIHOPOAHBIE TPUTOHOMETPUUYECKHE YypaBHEHMs. Pemenue
MPOCTEUIINX TPUTOHOMETPUYECKUX HEpaBeHCTB. lIpocrelimue cuCTEMbl TPUTOHOMETPUUYECKHUX
YpaBHEHUH.

[Ipocreiimme noka3aTelbHbIC YPAaBHEHNS U HEPAaBEHCTBA.

Jlorapugmuueckue ypaBHEHHS 1 HEPABEHCTBA.

HppaumnonaibHble ypaBHEHHUS.

Pewenue ypaenenuii 6 komniexkcrulx yucnax.

MeTto MHTEpBAJIOB AJIs PELICHNS] HEPAaBEHCTB.

I'pacdmyueckue MeTonpl pelieHUs ypaBHEHUN U HepaBeHCTB. PereHue ypaBHEHUN M HEPAaBEHCTB,
COJIepKAIIMX [IEPEMEHHYIO 10| 3HAKOM MOYJIS.

CucreMbpl TOKa3aTENbHBIX, JIOrapu(MUYECKUX U HPPALUOHAIBHBIX ypaBHEHUH. CHCTEMBI
MOKa3aTeIbHBIX, JIOTApU(PMUUECKUX 1 HPPALTMOHATILHBIX HEPABEHCTB.

Jluogpanmoswel ypasnenus.

Hepasencmeo Kowu—Bynaxosckozo, nepasencmeo Hencena, nepasencmea o cpeoux.

VYpaBHEHUs, CUCTEMBI YPABHEHUI C TapaMEeTPOM.

@opmyna bunoma Hvtomona. Pewenue ypaguenutl cmenenu sviute 2 cneyuanbHulx uoos. Teopema
Buema, meopema be3sy.

DyHKIUH
IToBTOpeHnue. Pemenue 3a1au ¢ UCIOIB30BAHUEM YHMCIOBBIX (QYHKIUI U UX TpadUKOB.
Hcnonp3oBanne CBOWCTB H TpadUKOB JIMHEHHBIX M KBAaAPAaTHYHBIX (DYHKIMHA, OOpaTHOMN

IPONOPLUOHATLHOCTH U GYHKIUH Y = /X .
Hynu ¢ynkuun, mpoMexyTKu 3HAKOMOCTOSHCTBA, MOHOTOHHOCTh. HauOomblliee ¥ HanMEHbIIEEe
3HaueHue ¢pyHkuu. [lepuonnyeckue GyHKIIUN U HAUMEHBIIUN NepuoJl. YeTHbIe U HEYETHbBIE

byukimn. @yukyuu «0pobHas yacmo yuciay Y = {X} u «yenas yacmo yuciay Y = [X] .

Tpuronomerpuueckre GyHKIUU YUCIOBOIO apryMeHTa Yy =CcosX, y=sinx, y=tgx, y=ctgXx.
CaoiicTBa U rpa)MKi TPUTOHOMETPUUYECKUX (PYHKIIHUH.

OOpaTHble TPUTOHOMETPUYECKUE (PYHKIIMHU, UX TJIaBHbIE 3HaUEHMsI, CBOIICTBA U TpapUKU.
IToka3zarenbHast GyHKIMS U ee cBoiicTBa U rpaduk. OyHKIMSA y=¢€".

Jlorapudmuueckas GyHKIUS U €€ CBOMCTBA U IrpaduK.

CrenenHast GyHKLUS U €€ CBOMCTBA U Irpad UK.

[IpeoOpazoBanus rpadukoB (QYHKIMI: CABUT, YMHOXXEHHE HA YHUCIO, OTPAKEHHE OTHOCUTEIHHO
KOOpJAWHATHBIX OCEH.

B3aumno oOparsble pyHkunu. I'paguku B3auMHO 00paTHBIX (PYHKIIUH.

TekcToBbIe 3a1a4H

IMoBTOpeHue. Pemenne 3a1a4 Ha ABIKEHHE M COBMECTHYIO pabOTy, CMECH H CIUIABBI C MTOMOIIBIO
JMHEWHBIX, KBaJJPATHBIX U APOOHO-PAIIMOHAIBHBIX YPABHEHUH U UX CHUCTEM.

[IpumeHeHue Mmpu pelieHuH 3aJad CBOMCTB apu(METHYECKOW U TeOMETPHUUYECKON MpOrpeccuw,
CYMMHPOBaHHS OECKOHEUHOM CXOSIIEICS TeOMETPUUECKOM MTPOrPECCHH.

DJ1eMeHThI MATEMAaTHYEeCKOT0 aHAJIN3a

[Tonarue npenena ¢GpyHKUMU B TOUKe. [lonamue npedena ynkyuu 6 b6eckoHeunocmu. Acumnmomsi
epaghuxa @ynxyuu. CpasneHue OECKOHEYHO ManblX U OecKoHeuHo Ooabuwux. HempepbhIBHOCTH
bynakun. Ceoticmea Henpepwignvix yukyuil. Teopema Betiepumpacca.

Huddepenuupyemocts ¢yHkuuu. [IpousBonnas ¢yHkuuum B Touke. KacatenbHas K rpaduky
¢bynkuuu. ['eomerpuueckuit U (U3NYECKUN CMBICT NPOU3BOAHON. [Ipumenenue npouzsooHoU 8
@usuxe. IIponsBogubie aneMeHTapHbIX GyHkui. [IpaBuna quddepenunpoBanus.

Bropas npousBoaHasi, ee reoMeTpUYECKH U PU3MUECKUIT CMBICI.

Touku 3xcTpemyma (MakcuMyMa U MUHUMYMa). VcciieqoBanue 3ieMeHTapHbIX (DYHKIMHA Ha TOUKU
HKCTpeMyMa, HauOoJIbIlIee U HaMMEHbIIIee 3HAUEHUE C TIOMOIIBIO MPOU3BOAHOMN. [locmpoenue



epaguros Gynkyull ¢ nomMowbio NPoussooHvIX. llpumenenue npouzeooHol Npu peuleHuu 3a0ad.
Haxooiwcoenue skempemymos ghynxkyuil HeCKoONbKUX nepemeHHublX.

IlepBooOpasnas. Heompenenenusiii wunTerpan. IlepBooOpa3zHble 3JI€MEHTapHBIX  (YHKLUH.
[Tnomane xpuBoauHelHOW Tpanenuu. ®opmyna HeroTona-Jleiionuna. OnpeneaeHHbI HHTErpall.
Buiyucnenue niowadei naockux guayp u 00vemos mein 8paujenus ¢ NOMOWbI0 UHMeZPaid.
Memoovl peutenus yHKYUOHANbHBIX YPAGHEHUU U HEPABEHCME.

I'eomerpust

IloBTOpenue. Pemienne 3a1a4u ¢ UCMOIb30BaHUEM CBOMCTB (GUTYp Ha IUIOCKOCTH. Pemenue 3amau
Ha J0Ka3aTeJbCTBO M MOCTPOEHUE KOHTPHIPUMEpOB. IIpuMeHeHne mpocTediuX JIOTHYECKUX
npaBuil. Penienue 3aa4 ¢ UCMIOJIB30BAHUEM TEOPEM O TPEYIOJbHUKAX, COOTHOLIEHUH B
NPSIMOYTOJIBHBIX TPEYroJbHUKAX, (PAaKTOB, CBA3AHHBIX C YETHIPEXYToJIbHUKaMu. Pemenue 3amau c
WCIOJIb30BaHUEM (PaKTOB, CBA3aHHBIX C OKPYKHOCTsIMHU. PelieHue 3aiad Ha U3MEpeHUs Ha
IJIOCKOCTH, BBIYMCIICHUS JJIUH U IIOWAAeH. Peuenue 3a0au ¢ NOMOWbI0 6eKMOPO8 U KOOPOUHAM.
Harnsanas crepeomerpus. [Ipusma, napamienenunes, nupaMuia, TeTpadip.

OcCHOBHbIE MOHATHSI TEOMETPUU B MPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX.
Ilonamue 06 akcuomamuyeckom memooe.

Teopema Menenas ona mempasopa. IlocTpoeHne ceYyeHH! MHOTOTPAaHHUKOB METOJOM CIIEIOB.
LenTpanbHoe mpoekTupoBanue. [loctpoeHne ceueHnii MHOrOrpaHHUKOB METOOM IPOCKIIHIA.
CkpeuBaroniecss mpsMble B TMPOCTPAHCTBE. YTON MEXKIYy HUMU. Memoovl HaxodmcoeHus
PACCMOSHULL MeAHCOY CKPEUSUBAIOUWUMUCS NPAMBIMU.

TeopeMbl 0 mapa/sIEAbHOCTH MPSAMBIX M IUIOCKOCTeM B mpocTpaHcTBe. [lapamnensHoe
MIPOEKTUPOBAHKE U N300pakeHue huryp. [ eomempuueckue mecma mouex 8 npoCmpanHcmae.
[lepneHuKyIsIpHOCTh OPSAMOW M IUIOCKOCTU. OpTOroHanbHOE MNpOeKTHUpoBaHUE. HakiioHHBIE U
npoekuuu. TeopeMa o Tpex NepHeHANKYIIApax.

Buovi mempasdpos. Opmoyenmpuueckuii mempasop, KAPKACHLIL mMempa’dp, PAGHOSPAHHbBII
mempa’op. [lpsmoyzonvuviti mempa’op. Meouanvt u bumeduanvt mempasopa.

Jlocmpausanue mempasopa 0o napanienenuneod.

Paccrostnust mexny ¢urypamu B npocTtpaHcTBe. OOl nepneHANKYIsap JIBYX CKpEIIMBAIOIINXCS
MPSMBIX.

VYrael B mpoctpaHcTBe. llepneHAuKymasipHbIE TIOCKOCTH. [l10wadb opmo2oHanbHOU NpOeKyuu.
Ilepnenouxynaproe ceuenue npusmol. Tpexepanuviii u mHozozcpanuwli yeon. Ceolicmea NAOCKUX
yenos mHozozpannozo yaaa. Ceoticmea niocKux u 08y2panHulx Y2108 mpexespanno2o yaia. Teopemsi
KOCUHYCO8 U CUHYCO8 OJisl MPexespanHo2o yaid.

Bunel MHOrorpaHHukoB. Pazgepmku mmozozcpannuxa. Kpamuaiiwue nymu na nosepxnocmu
MHO202PAHHUKA.

Teopema Diinepa. IpaBuibHbIE MHOTOTPAHHUKH. /[80UICMBEHHOCMb NPABUILHBIX MHO20SPAHHUKOS.
IIpusma. Ilapamnenenunen. CpoiicTBa mapamenenunena. IIpsMoyroyibHbIi napauleaenunen.
HaxoHnHbIE IPU3MBIL.

[Mupamuga. Buasl nupamua.  DleMeHTHl  NOpaBWiIbHOW — mupamuabl.  [lupamuasl ¢
PaBHOHAKJIOHEHHBIMU peOpaMH U IpaHsMHU, UX OCHOBHbIE CBOMCTBA.

[Inomaay noBepXHOCTEN MHOTOIPAaHHUKOB.

Tema Bpamenus: MuIMHIP, KOHYC, map u chepa. Ceuenus nuiInHapa, KoHyca u mapa. [1lapoBoii
CETMEHT, IIAapPOBOH CIIOH, MapoBOil CEKTOP (KOHYC).

YcedeHHas nupaMuia U yCeYeHHBIH KOHYC.

Onemenmsi cgpepuueckoii ceomempuu. Konuueckue ceuenus.

KacarenbHble mpsiMble U TIIOCKOCTH. Bricannble u onucanuble chepol. Kacarowuecs cgepebi.
Kombunayuu men epawenus.

BexTopsl 1 koopauHatel. CymMmMa BEKTOPOB, YMHOKEHHE BEKTOpa Ha YHUCIO. YTONI MEXIY
BeKTOpaMu. CKaJsIpHOE TPOU3BEACHHUE.

VYpaBueHnue miockoctu. @opMyinia pacCTOSHUAS MEXTy TOUKamMu. YpaBHeHUe cepbl. Dopmyna
paccmosanus om mouku 00 niockocmu. Cnocobwl 3a0aHusi NPAMOU ypagHeHUAMU.

Pewenue 3a0au u dokasamenbcmeo meopem ¢ NOMOWbIO 8EKMOPO8 U MEMOOOM KOOPOUHAN.
Dnemenmul 2ceomempuu macc.



[Tonarue o6bema. OObEeMbl MHOTOTpaHHUKOB. OOBbEMBI Te BpalleHusl. Axcuomuvl obvema. Bvisoo
Gdopmyn 00vemMos npPAMOY201bHO2O Napaieenunedq, npusmvl u nupamuovl. Dopmynvt 0
HaxooicoeHus: obvema mempas’opa. Teopemvl 06 OmHOUEHUAX 00BEMOB.

Ipunosicenus unmezpana K GulYuUcieHu0 00vbemMos u nogepxmocmeu men epawenus. Iliowaos
cpepuueckozo nosca. Obvem waposoeo cios. llpumenenue 06vemMo8 npu peuwieHuu 3a0ad.
[Tnomans chepsi.

Paszsepmra yununopa u konyca. Ilnomans TOBEpXHOCTH IUIMHIPA U KOHYCA.

KomOunHaiu MHOTOTpaHHUKOB U TEJI BpalllCHUsI.

[Tomo6ue B mpocTpancTse. OTHOIIEHNE 0OBEMOB U IUIOIA/IEH MTOBEPXHOCTEH OJOOHBIX (UTYD.
sudicenusi 6 npocmpancmee: napaiieibHblil NEPeHOC, CUMMEMPUsL OMHOCUMETbHO NIOCKOCTIU,
YEHMPATbHASL CUMMEMPUS, NOBOPON OMHOCUMETLHO NPAMOLL.

Ilpeobpaszosanue nodobus, comomemus. Pewenue 3a0au na niockocmu ¢ uUCnoab308anuem
cmepeomempuieckux Memooos.

CraTucTHKA B Teopusi BEePOSITHOCTE, JJOTMKa i KOMOMHATOPHKA

BeposATHOCTB U CTATHCTHKA, JIOTUKA, TCOPUSA I'PA(OB U KOMOMHATOPUKA

IHoBTOpenue. Vcnonp3oBanue TabauI U IuarpaMm JJisl IpeJCTaBICHUs JaHHBIX. Pemienue 3agau
Ha TMPUMEHEHUE OMHUCATENbHBIX XapaKTEPUCTUK YHCIIOBBIX HAOOpPOB: CPEIHUX, HAUOOJIBIIErO U
HauMMEHBIIIETO 3HAYEHUs], pa3Maxa, JUCIEPCUN U CTaHIapTHOI'O OTKJIOHEHMs. BbluncieHue yactoT
U BEpOSATHOCTEH COOBITUI. BpluncieHHe BEpOATHOCTEM B OMbITaX C PAaBHOBO3MOXKHBIMH
JJIEeMEHTapHbIMU  Hcxojamu. Mcnonb3oBaHne KOMOMHATOpPUKU. BblunciieHue BeposSTHOCTEH
HEe3aBHCUMBIX COOBITUH. Mcnonp3oBanue (Gpopmynbl CIOKEHUS BEPOATHOCTEH, nuarpamm Diinepa,
nepeBa BeposTHOCTeH, hopmyisl bepHym.

Beposmnocmnoe npocmpancmeo. Axcuomvt meopuu éeposimuocmeli.

VYcnoBHas BeposATHOCTh. [IpaBuilo yMHOKEHHsT BEpOATHOCTEH. DopMyiia MOJHOM BEPOATHOCTH.
®opwmyiia baieca.

JluckpeTHble  ciydaiiHble BeIWYMHBI M pacnpeaencHus. COBMECTHbIE — pacIpeneeHHUs.
Pacnipenenenne cymMMbl U TIPOU3BEAEHUS HE3aBUCHUMBIX CIIyYallHBIX BEIMYMH. MaTemaTuueckoe
OXKUJaHHWE U JUCIIEpPCHsl CIydallHON BelIMYMHBL. MaTteMaTudyeckoe OKUIaHUe U JUCIIEPCHS] CYMMBbI
CIIy4allHbIX BEJIMYUH.

bunapnas cnyuaiiHas BenuuMHa, pacnpeneneHue bepHymnu. ['eomerpuueckoe pacnpezeneHue.
buHoMuanbHOE pacmpesneneHue U ero cBoilcTBa. [unepeeomempuueckoe pacnpedenenue u e2o0
ceolicmea.

HenpepsiBable cayuaiinble BenuuuHbl. [lnoTHOcTh BeposiTHocTH. DyHKUMS pacnpeneneHus.
PaBHOMEpHOE pactipenenenue.

TlokazamenvHoe pacnpedenerue, e2o napamempeol.

Pacnpeoenenue Ilyaccona u eco npumenenue. HopmanbHoe pacnpenenenue. @ynkius Jlammaca.
[Tapamerpsl HOpManbHOrO pacnpeneneHus. Ilpumepbl ciaydailHBIX BEJIMYMH, MOJIYMHEHHBIX
HOPMaJbHOMY 3aKOHY (TOIPEIIHOCTh M3MEpPEHUM, poCT uesioBeka). [Jenmpanvuas npedenvHas
meopema.

Hepasencmeo Yeobwviuesa. Teopema Yedviwesa u meopema bepnynnu. 3axon Oonvuux uucen.
Buibopounwiii memoo usmepenus eeposmuocmei. Ponv 3akona donvuux uucen 6 nayke, npupooe u
obwecmee.

KoBapuanus aByx ciydaiiHeix BenuuuH. [loHsTHE 0 KOd(duimente xoppensiuuu. COBMECTHBIE
HaOMIOJIEHUS JIBYX CIyY4allHBIX BEIWYUH. BoulOopounwviii kodgpuyuenm xoppensyuu. Jluuetinas
pezpeccusi.

Cmamucmuyeckasa ecunomesa. Cmamucmuka Kpumepus u ee ypogseHv 3uavumocmu. lIpoeepxa
npocmevwiux eunomes. OMAUpuYecKUue pacnpeoeieHus U UX C643b C MeopemuyecKumu
pacnpedenenuamu. Paneosas koppenayus.

Ilocmpoenue coomeemcmeui. Huvexmuenvle U clopvbekmuenvlie coomeemcmeus. buexyuu.
Jluckpemnuas nenpepoienocms. [lpunyun Jupuxie.

Koouposanue. /{éouunas 3anuco.

OcHosHnbie nousimusi meopuu epaghos. epesvs. /leouunoe oepeso. Ceésaznocmov. Komnonenmol
ceasnocmu. Ilymu na epagpe. Jiineposvl u I amunbmonosvl nymu.



TemaTn4yeckoe IJIAHKPOBAHME
Auredpa 1 HayaJla MaTeMaTHYeCKoro anajau3a 10 kiaacc

Ne Copaepxxanue maTepuasa KoimuecTBo
4acoB
IoBTOpEeHUE Kypca ajare6pbl OCHOBHOM IIKOJIbI 4
Kopnu, crenenn, jorapugmsl 74
1. JleificTBUTENBHBIC YKCIIA 12
2. PannoHanbpHbIE YpaBHEHUS U HEPABEHCTBA 18
3. Kopenb crenenu n 12
4. CreneHb NOJOKUTEIBHOTO YHCTIa 13
5. Jlorapudmsl 8
6. IlokasarenbHble U Torapu(pMUUECKUE YPaBHEHUS U HEPAaBEHCTBA 11
Tpuronomerpuueckue popmyJibl. Tpuronomerpuyeckue QyHKIumn 45
7. CuHYC ¥ KOCHHYC yIja 7
8. TaHreHc u KOTaHTeHC yria 6
9. ®opMyITBI CIIOXKEHUS 11
10. Tpuronomerpuyeckue PyHKIIUU YUCIOBOTO apryMeHTa 9
11. Tpuronomerpruyeckue ypaBHEHHsI U HEPABEHCTBA 12
DJIeMeHThI TeOPHH BePOSITHOCTEN 8
12. BepossTHOCTH COOBITHS 6
13. Yacrora. YciioBHast BEpOSTHOCTh 2
HTorosoe noBropenue 5)
BCET'O 136
AJredpa u Hayaj1a MaTeMaTH4YecKoro anaau3a 11 kiaacc
Ne Conep:xaHue MmaTepuaja KoJsmmyectBo
4acoB
®yukuuu. [IponsBognbie. UHTErpasibl 60
1. Oyskumu u ux rpaduku 9
2. Ilpenen GyHKIMH U HETIPEPHIBHOCTH 5
3. OOparHbie PyHKINU 6
4. TlpousBoaHas 11
5. IlpumeHeHne npou3BOAHOMN 16
6. IlepBooOpazHas 1 HHTETpaT 13
Ypasuenusi. HepaBencrea. Cucremsl 57
7. PaBHOCWJIBHOCTb YPaBHEHUI U HEPABEHCTB 4
8. YpaBHEHHS-CIICICTBUS 8
9. PaBHOCHIILHOCTH YpaBHEHUI U HEPABEHCTB CHCTEMaM 13
10. PaBHOCHIIBHOCTH YpaBHEHUI Ha MHOXKECTBAX 7
11. PaBHOCMJIBHOCTh HEPABEHCTB Ha MHOKECTBAX 7
12. Metox npoMeKyTKOB JUIsl ypaBHEHHI U HEPaBEHCTB 5
13. Mcnonp30Banme CBOMCTB (QYHKIWH TPU PEIICHUH YPaBHEHUN U 5)
HEPaBEHCTB
14. Cucrembl ypaBHEHU C HECKOJIBKUMHU HEN3BECTHBIMHU 8
HTOoroBoe moBTopeHue 15
BCET'O 132




I'eomerpus 10 kaace

Ne Tema pa3jaeia, TeMa ypoka KoauuecTBo
n/n 4acoB
HekoToprble cBeieHust U3 IJIAHUMETPHH 4
BBenenune 5
IMapajuielbHOCTH NPSMBIX M IJIOCKOCTEH 19
1. ITapannenbHOCTh IPSIMBIX, IPSIMOM U IJIOCKOCTU S)
2. B3auMmHOe pacnonoxXeHue NpsMbIX B IPOCTPAHCTBE. YOI MEXIY ABYMs 5
PSMBIMH
3. TlapamienbHOCTh MJIOCKOCTEH 9
4. Terparap u napajienenunes 7
IlepneHauKy /IS PHOCTH NPSAMBIX U IIOCKOCTEH 20
5. IleprnieHqUKyIIPHOCTH NPSIMON U IIIOCKOCTU 6
6. IlepneHaUKyISAp U HAKIOHHBIE. YTOJ MEXIY IPSIMOM U TUIOCKOCTHIO 6
7. JIByrpanuslii yrou. [leprneHuKynspHOCTb IIOCKOCTEH 8
MHoOrorpaHHuKHU 14
8. IlonsTre MHOTOrpanHuKa. [Ipu3ma 3
9. IMupamuna 4
10. [IpaBubHBIE MHOTOTPAHHUKH 7
IloBTOpPEHME 6
BCEI'O 68
I'eomerpus 11 kaace
Ne Tema pa3aena, TeMa ypoka KosnnuyectBo
n/n 4acoB

Huaunap, KoHyc U mwap 16
1. Hununmp 3
2. Konyc 4
3. Cdepa 7
4. KouTposnbHas paboTa 1 3aueT 2
O0bembl T 17
5. O06BeM NPSIMOYTOIBLHOTO NapalIeIeueaa 2
6. OOBEMBI IPSIMO¥ MPU3MBI ¥ IWIHHIPA 3
7. OOBeMbl HAaKJIOHHOW MPU3MBI, TMPAMU/Ibl, KOHYCa 5
8. O06Bem mapa u Iomaab chepol 5
9. KonTposbHas paboTa 1 3a4eT 2
BexTophl B npocTpancTBe 6
10. [TousiTue BeKTOpa B MPOCTPAHCTBE 1
11. CnoxeHue ¥ BEIMUTAaHUE BEKTOPOB. Y MHOKEHHUE BEKTOpA HA YHCIIO 2
12. KoMrmanapHbI€ BEKTOPHI 2




13. 3auer 1
MeToa KOOpAMHAT B MPOCTPAaHCTBE. JIBUKEHUSs 15

14. KoopanHaThl TOUKH U KOOPAMHATHI BEKTOpA 4

15. CkansipHO€ IpOM3BEACHUE BEKTOPOB 6

16. /IBmxeHus 3

17. KonrposnpHas paboTa u 3a4eT 2
Hrorosoe noBropeHue 12

BCEI'O 66




Jlurepartypa

1.TToramoB M.K., llleBkun A.B.Anrebpa n Hayana MaTeMaTHYECKOTO aHan3a: J{uaaKTuaeckue
Marepuaibl. 10 kimacce (6a30BbIi ¥ MPOGUILHBIN YPOBHH).

2. I[ToranmoB M.K., llleBkun A.B. AnreOpa m Havaja MaTeMaTH4YeCKOro aHanuza: KHura mis
yumrens. 10 kinace (6a30Bbii U IPOHUILHBINA YPOBHH).

3. Aranacsn JI.C. uap. I'eometpusi. JlonosHuTenpHBIE 1aBHI K MKOJIbHOMY y4eOHUKY 10-11
KJ1acca

4. 3uB b.I'., Meitnep B.M., baxaukckuii A.I'. ['eomerpus. Junakruueckue marepuansl.l0-
I1xkmace.
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