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Pabouas mporpamma ydeOHOoro mpenmera «Marematuka» s 10-11 kmaccoB paszpaborana B
COOTBETCTBUH C HOPMATUBHO-IIPABOBBIMU JJOKYMEHTAMM:

1. ®enepanbHBI TOCYIAPCTBEHHBIN 00pa30BaTeNbHBIN CTaHAAPT CpeaHero odmiero oOpa3zoBaHUs
(yrB. npukazom MunucTepcTBa oOpa3zoBanust u Hayku PD ot 17 mast 2012 r. Ne 413)

2. OcHoBHasi oOpa3oBaTelibHasi MporpaMMa cpeaHero oodmiero ooOpaszoBanusi «HammeHoBaHue
00pa3oBaTelibHOM opranu3aiumy (yTB. IPUKa3oM qupekTopa ot 26 aBrycra 2020 r. Ne 111)

OO0pazoBaTeabHBIN MPOIECC OCYIIECTBIISIETCS C HCIOJB30BAHMEM YYEOHHMKOB, YYEOHBIX
nocobui, BXomsmux B AedcTByrounii PenepanbHblii nepedeHb. Ilepeuenr YMK  exeromHo
YTBEPKAAETCS PUKA30M JUPEKTOPA MIKOJIBL.

VYueOnnlii mnpeamer «MaremaTuka» BXOJUT B 00s3aTE€IbHYI0 NPEAMETHYIO 00JacTh
«MaremaTuka u uHpopmatuka». Pabouas nporpamma pazpaboTaHa Juisi OCBOCHUS MaTeMAaTUKH Ha
yriyOnEHHOM ypOBHE.

1. IInanupyemble pe3yJbTaThl 0OCBOCHHUs YueOHOro nmpeaMera «MaTreMaTHKa)

1.1. [InanupyemMble JMYHOCTHBIE pe3ybTaThl ocBoeHuss OOII
JInyHOCTHBIE pe3y/bTaThl B cepe OTHOLICHUI 00ydyarommxcs K cede, K cBOeMYy 310pOBbI0, K
MO3HAHMIO celst:

e opueHTaluus 00y4aromMXCsl Ha JOCTH)KEHHUE JMYHOTO CYUACThs, PEATU3ALUI0 MO3UTHBHBIX
KU3HEHHBIX TIEPCIIEKTUB, WHUIIMATUBHOCTh, KPEAaTUBHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
JTUYHOCTHOMY CaMOOTIPEAENIEHUI0, CIOCOOHOCTh CTABUTD LEJH U CTPOUTH KU3HEHHBIE IIJIaHbL;

® TOTOBHOCTh U CHOCOOHOCTh OOECIeYuTh ce0e W CBOMM OJIM3KUM JIOCTOMHYIO >KH3Hb B
MPOLECCE CAMOCTOSITENIbHOM, TBOPYECKOW M OTBETCTBEHHOM NESITEIBLHOCTH;

® TOTOBHOCTh M CHOCOOHOCTH OOyYaromMXcsi K OTCTAaMBAaHUIO JIMYHOTO JIOCTOMHCTBA,
cOOCTBEHHOTO MHEHHS, TOTOBHOCTb U CHOCOOHOCTH BbIpabaThIBaTh COOCTBEHHYIO MO3HUIIMIO I10
OTHOIICHHUIO K OOIIECTBEHHO-TIOJUTUYECKUM COOBITHSIM MPOILIOT0 W HACTOSIIEr0 Ha OCHOBE
OCO3HAHUS U OCMBICJIEHUSI UCTOPHUH, TYXOBHBIX LIEGHHOCTEN U JTOCTH)KEHUIN Halllel CTpaHbl;

® TOTOBHOCTh M CIIOCOOHOCTh OOydaroluxcs K CaMOPa3BUTHI0O U CAMOBOCHHUTAHUIO B
COOTBETCTBUU C OOIIEYETOBEYECKUMH LEHHOCTSAMU U HJAeajaMH TIpaKJaHCKOro OOIIecTBa,
MOTPeOHOCTh B (PU3UYECKOM CaMOCOBEPIIEHCTBOBAHUM, 3aHATHUAX CIIOPTUBHO-030POBUTEIBHOM
JeSITeNIbHOCTBIO;

® T[PUHATHE U pealln3alvs LIEHHOCTEH 370pOBOT0 M Oe30macHoro odpasa »uzHu, OepexxHoe,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOILIEHNE K COOCTBEHHOMY (PU3UYECKOMY U MICUXOJIOTHYECKOMY
3J10pPOBBIO;

® HENpUATHE BPEIHBIX MPUBBIYEK: KypEHUs, YIOTPEOICHHS alIKOroJsi, HAPKOTHKOB.
JInuHocTHBIE pe3yabTaThl B cdepe oTHOmeHU oOyyarommxces k Poccum kak k Poamne
(OteuyecTBy):

® poccuiicKkas HICHTHUYHOCTb, CIOCOOHOCTh K OCO3HAHHIO POCCHUHCKOM HASHTUYHOCTH B
MOJIUKYJIBTYPHOM  COIIMYME, UYBCTBO IPHYACTHOCTH K HMCTOPUKO-KYIbTYPHOW OOIIHOCTH
poccuiickoro Hapojaa u cyns6e Poccun, matpuoTusM, rOTOBHOCTh K ciykeHHI0 OTedecTBy, €ro
3aIUTE;

® yBa)XEHUE K CBOEMY HapOAdy, YyBCTBO OTBETCTBEHHOCTHU mepen PonHoM, ropocTu 3a CBOM
Kpaii, cBoro PojuHy, mpouuioe u HacTosIlee MHOTOHAlMOHAIBHOTO Hapoja Poccuu, yBaxeHue k
roCyJapCTBEHHbIM cUMBoOJIaM (rep0, ¢uiar, TMMH);

e (dopMUpOBaHHE YBaXKEHUS K PYCCKOMY SI3BIKY KaK TrOCYJapCTBEHHOMY sI3bIKy Poccuiickoi
denepanuu, SBISIOMIEMYCS OCHOBOW POCCUWCKOW HWICHTHYHOCTH ¥ TIABHBIM  (aKTOPOM
HallMOHAJIBHOTO CaMOOTIPEICIICHHS;

® BOCIHTAHHWE YBAXEHUS K KyIbType, S3bIKaM, TPaJAUlUsIM U OObYasM HapOJOB,
npoxxusarolux B Poccuiickont @enepannu.

JINYHOCTHBIE Pe3yJbTAaThl B c(hepe OTHOWIEHUI 00YYAKIIUXCH K 3aKOHY, FOCYAapCTBY U K
rpa>aIaHCKOMYy 001eCTBY:



® TpaXJAHCTBEHHOCTb, TIpPa)JaHCKas [O3MULHA AKTUBHOIO U OTBETCTBEHHOIO 4JIEHA
poccuiickoro 00IecTBa, OCO3HAIOMIETO CBOM KOHCTUTYIMOHHBIE TIpaBa M OOS3aHHOCTH,
YBa)KAIOILIEr0 3aKOH U MPABONOPAIOK, OCOZHAHHO MPUHUMAIOIIETO TPAIULMOHHbIE HAMOHAJIbHbIE
1 00IeYeIOBeYeCKHe TYMAHUCTHUECKHE U JAEMOKPAaTHYECKUE IIEHHOCTH, TOTOBOTO K YYacTHIO B
OOIIIECTBEHHOM JKM3HU;

® [pPHU3HAHHE HEOTYY)KJIAeMOCTH OCHOBHBIX ITPaB M CBOOO]I YeJIOBEKA, KOTOPBIE MPHHAIIIEKAT
KOKJIOMY OT pOJKIEHHUS, TOTOBHOCTh K OCYIIECTBJIEHHIO COOCTBEHHBIX IpaB M cB0OOA 03
HapyIIeHUs MpaB U CBOOOJ JAPYIHX JIMI, TOTOBHOCTh OTCTaUBaTh COOCTBEHHBIE IpaBa U CBOOOIbI
YeJl0BEKa U IpaKJaHMHA COTJIACHO OOLIENpPU3HAHHBIM IPHUHLKIIAM U HOpMaM MEXJIYHapOJHOTO
npaBa u B coorBercTBUM ¢ Koncturynuen Poccuiickoit denepanuu, npaBoBas U NOJUTUYECKAS
IPaMOTHOCTB;

® MHUpPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YpPOBHIO pa3BUTUS HAayKd U
OOLIECTBEHHOM TMPAaKTUKH, OCHOBAHHOE Ha JHajore KyJabTyp, a TaKkKe pa3InyHbIX (QopM
OOLIECTBEHHOTO CO3HAHMsI, 0CO3HAHUE CBOET0 MECTA B MOJIUKYJIBTYPHOM MUDE;

® UHTEpUOpHU3ALUS IIEHHOCTEM JEMOKpaTHH U COLIMAJIbHOW COJMIAPHOCTH, TOTOBHOCTH K
JIOTOBOPHOMY PEr'yJIMPOBAaHUIO OTHOIICHUH B TPYIIE WIKM COIIMAIbHOM OpraHn3aluy;

® TOTOBHOCTh OOyyaroUMXcsi K KOHCTPYKTUBHOMY YYacTHIO B TMPHUHITHUM pEIICHUH,
3aTparvBarOlIMX WX IpaBa W HMHTEPECHl, B TOM YHCJIE B Pa3lWYHbIX (opMax OOLIECTBEHHOU
CaMOOPraHu3allii, CAMOYIPaBJICHUs, OOIIECTBEHHO 3HAYUMON JIESTENIbHOCTH;

® T[IPUBEPKEHHOCTh HJESIM HHTEpPHALMOHAIN3MA, JPYXKObl, paBEHCTBA, B3aHMMOIIOMOIIU
HapoJIOB; BOCHHUTAHHE YBaXXUTEJIHHOTO OTHOIIEHHS K HAIlMOHAJIbHOMY JOCTOMHCTBY JIOACH, MX
YyBCTBAM, PEJIUTHO3HBIM YOCSKICHUSIM;

® TOTOBHOCTh OOYYarOIIMXCS MPOTUBOCTOSITH HJEOJIOTUM JKCTPEMHU3Ma, HaIMOHAIN3Ma,
KceHO(poOMM; KOppYNIMM; JUCKPUMUHAIMM IO COLMAIbHBIM, PEIUIHO3HBIM, PAaCOBBIM,
HAllMOHAJIBLHBIM ITPU3HAKAM U IPYIMM HETaTUBHBIM COLMAJIBHBIM SIBJICHUSAM.

JIMYHOCTHBIE Pe3yJbTAaThl B c(pepe OTHOMIEHNH 00YYAOIUXCS ¢ OKPYKAKIIMMHU JIOJAbMU:

® HPABCTBEHHOE CO3HAHME U MOBEJCHUE HA OCHOBE YCBOCHUS OOIIEUEIOBEUYECKUX LIEHHOCTEH,
TOJIEPAHTHOI'O CO3HAHUS U MOBEJICHHS B OJUKYIBTYPHOM MUPE, TOTOBHOCTH U CIIOCOOHOCTH BECTH
IUAJor C JAPYTUMH JIIOJbMH, JOCTUIaTh B HEM B3aUMOIIOHMMAaHMs, HaXOAWUTh OOIIME LETU U
COTPYIOHMYATH I UX JOCTHIKEHUS;

® IPUHATHE TYMAaHUCTHUYECKUX LIEHHOCTEH, OCO3HAHHOE, YBAXKUTEIBHOE U 100pOXKeIaTeIbHOe
OTHOIICHHE K JPYTOMY YEJIOBEKY, €T0 MHEHHIO, MUPOBO33PECHHUIO;

® CIIOCOOHOCTH K CONEPEKMBAHUIO U (POPMUPOBAHHME MMO3UTUBHOIO OTHOILIEHUS K JIIOJSIM, B
TOM YHUCJIE K JMLAM C OIPaHHMYEHHBIMH BO3MOXXHOCTSMHU 3[I0POBbS U HHBAJIUAAM; OEpeKHOE,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOUIEHHE K (PU3MUECKOMY U IICHXOJOIMYECKOMY 3/I0POBBIO
JPYTUX JIIOJIEN, YMEHUE OKa3bIBaTh IIEPBYIO TOMOIIb;

e (opmupoBaHHE BBIPAKEHHOM B NOBEJCHUM HPABCTBEHHON MO3UIMHM, B TOM YHUCIIE
CIOCOOHOCTH K CO3HATEILHOMY BbIOOpY 100pa, HPAaBCTBEHHOTO CO3HAHUS U MOBEIECHUS HA OCHOBE
YCBOEHHsSI ~ OOIIEUEIOBEYECKUX LIEHHOCTeM W  HPAaBCTBEHHBIX UYYBCTB  (4YecTd, JI0Jra,
CIpaBEeAIMBOCTH, MUJIOCEPANS U IPYKET00Us);

® Ppa3BUTHE KOMIIETEHIMM COTPYJHMYECTBA CO CBEPCTHUKAMM, JAETBMU MIIAJIIErO BO3pacTa,
B3pOCIIBIMU B 00pa30BaTeIbHOMN, OOIIECTBEHHO MOJIE3HOM, yueOHO-UCCIe10BaTEIbCKON, TPOEKTHOM
U APYTUX BUJIAX JEATEIBHOCTH.

JInuyHOCTHBIE pe3yabTaThl B cdepe OTHOIICHHH O0y4YAIOIMXCH K OKPYs/KAawlieMy MHPY,
JKMBO MPUPOJE, XYA0KECTBEHHOH KYJIbType:

® MHPOBO33PEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHsI HayKH, 3HAUMMOCTH
HayKd, TOTOBHOCTb K HAyYHO-TEXHUYECKOMY TBOPUYECTBY, BJIaJIEHUE JOCTOBEPHON HHpOpMaLuel o
NIEPEIOBBIX JOCTHKEHUAX U OTKPBITHSIX MUPOBOW U OT€YECTBEHHON HAayKH, 3aMHTEPECOBAHHOCTDH B
Hay4HbIX 3HAHHUX 00 YCTpoiicTBE MHpa U OOIIEeCTBA;

® TOTOBHOCTh U CIOCOOHOCTh K 00pa3oBaHHIO, B TOM YHCIIE €aMOOOpa3oBaHMIO, Ha
NPOTSHDKEHUU BCEM JKM3HU; CO3HATEIbHOE OTHOIIEHHWE K HENpephIBHOMY OOpa30BaHHUIO Kak
YCJIOBHIO YCIIEIIHOM NMpodeccroHalbHONM U 001IECTBEHHON AEATENbHOCTH;

® OSKOJIOTHYECKas KyJIbTypa, Oepe’KHOE OTHOIIEHUS K POJHOM 3emile, IPUPOAHBIM OOoraTcTBaM
Poccunm u Mupa; NOHMMaHuE€ BIMSHHUS COLMAIbHO-DKOHOMHUYECKMX IIPOLIECCOB HA COCTOSIHHE



MIPUPOJTHON M COIMAIILHOU CPEJlbl, OTBETCTBEHHOCTh 32 COCTOSIHUE MPUPOTHBIX PECYPCOB; YMECHHUS
Y HaBBIKH Pa3yMHOTO MPHUPOAOMNOIIB30BaHUS, HETEPIIMMOE OTHOIIIEHUE K ACHCTBUSM, TPUHOCSIIIUM
BpEJ1 SKOJIOTHH; MPUOOPETEHUE OTBITa IKOJIOTO-HAMIPABICHHON JIESATEIIBHOCTH;

® OCTETUYECKOE OTHOIICHHS K MHPY, TOTOBHOCTH K JCTETHYECKOMY OOYCTPOUCTBY
cOoOCTBEHHOTO OBITA.
JInuyHOCTHBIE Pe3yJbTaThl B c(pepe OTHOMIEHUI 00yYAIOIIMXCSI K ceMbe H POAUTENISAM, B TOM
yucJie MOAroTOBKA K CeMeilHOM JKU3HM:

® OTBETCTBCHHOC OTHOIICHHE K CO3JAaHHI0 CEMbHM Ha OCHOBE OCO3HAHHOTO TIPUHSATHS
IICHHOCTEH CEMCHHOM KHU3HU,

® T[IOJIOKUTENbHBI  00pa3  ceMbH, pOJAUTENbCTBA  (OTLOBCTBA M MAaTE€pPUHCTBA),
WHTEPHOPHU3AIHS TPAIUIIHOHHBIX CEMEWHBIX IIEHHOCTEH.
JInuHOCTHBIE pe3yJIbTATHI B cepe OTHOIIEHUsI 00y4aIOIIUXCA K TPYAY, B cdepe CONMATLHO-
IKOHOMHYECKHX OTHOIIEHUIA:

e yBaXEHHUE KO BceM opMaM COOCTBEHHOCTH, TOTOBHOCTD K 3aI[UTE CBOCH COOCTBEHHOCTH,

® OCO3HaHHBIN BBIOOp Oyaymiedl mpodeccuu Kak IMyTh UM CIOCOO peain3aliu COOCTBEHHBIX
KU3HECHHBIX TIAHOB;

® TOTOBHOCTh OOydaromuxcs K TPYIOBOW mMpodecCHOHATBHON JIEeSATCIHOCTH Kak K
BO3MOXHOCTH  y4acCTHSl B  pEIICHWHM  JIMYHBIX,  OOIIECTBEHHBIX,  TOCYJapCTBEHHBIX,
00IIIeHAIIMOHATIBHBIX MTPOOJIEM;

® TIOTPEOHOCTH TPYJIUTHCS, YBAKEHUE K TPYAY W JIIOJIAM TPyAa, TPYIOBBIM JIOCTIKCHUSM,
N0OpPOCOBECTHOE, OTBETCTBEHHOEC M TBOPYECKOE OTHOIICHHWE K pa3HbIM BHJAM TPYIAOBOU
NESITEIbHOCTH;

® TOTOBHOCTh K CaMOOOCITY)KHBaHWIO, BKIto4Yas OOydYCHWE W BBITIOJIHCHUE JIOMAIITHUX
00s13aHHOCTEIA.
JIMYHOCTHBIE Ppe3ybTaTbl B cdepe (PU3MYECKOro, NCUXO0JOTHYECKOro, COMUAIBLHOIO U
aKaJeMU4ecKoro 0J1aronoJay4us 00y4arommxcs:

e (u3MYecKoe, SIMOIUOHATBHO-TICUXOJIOTHYECKOE, COIMATBLHOE 0Iaronoydne 00ydarommuxcs
B ’KM3HU 00pa30BaTeIbHON OpPraHU3alllY, OUIYIIeHHE NEeThbMHU 0€30IacCHOCTH U MCUXOJIOTHMYECKOTO
koMmbopTa, HHOOPMAITMOHHOW OE30MaCHOCTH.

1.2. Ilnanupyemblie MeTanpeaMeTHbIe pe3yJabTaThl ocBoeHuss OOI1
1.2.1. PeryasiTUBHbIE YHUBepPCAJIbHbIE YUeOHbI€ /Ieii CTBUA
BBITYCKHUK CMOXeET:

® CaMOCTOSITEIIHLHO OTPEACIATh 1M, 33/1aBaTh MMapaMeTPhbl U KPUTEPHHU, 10 KOTOPBIM MOXHO
OTIPENICIIUTD, YTO IIeJIb JJOCTUTHYTA;

® OICHMBATh BO3MOXHbBIC TOCIEICTBHS JTOCTH)KCHUS MOCTABJICHHOW IEJIM B JCSATEIBHOCTH,
COOCTBCHHOW >KU3HU W KHM3HH OKPYKAIOUIMX JIOJIeH, OCHOBBIBASICh Ha COOOPAKCHUSX ITHKU U
MOpaH;

e craBuTh U (OPMYIUPOBATH COOCTBEHHBIC 3a7a4yll B 0Opa30BATEIBHOM JIEATEILHOCTH W
KU3HCHHBIX CUTYaIUsX;

® OICHMBATHh pECYpChl, B TOM 4HCJIE BpeMs M Jpyrde HeMaTepHalbHBIE PECYpCHI,
HE0OXO0IUMBIE T JOCTHKEHUS TIOCTaBICHHOM 1IeNu;

e BBRIOMpaTh MyTh [JOCTIKEHHUS IENH, I[UIAHUPOBATh pEIIeHHWe TOCTaBICHHBIX 3a/ad,
ONTUMM3HPYS MaTepHalbHbIE U HEMaTepUuaIbHbIE 3aTPATHI;

e OpraHu3oBbiBaTh dS((EKTUBHBIA TOUCK PECYpPCOB, HEOOXOAMMBIX JJS JOCTHKEHUS
MOCTABJICHHOM 1LIeNIH;

® COMOCTABJISITH MOJYYEHHBIN PE3yAbTAT EATEIHHOCTHU C TIOCTABJICHHOM 3apaHee IeNbIo.

1.2.2. Tlo3HaBaTeIbHBIC YHHBEPCAJIbHbIE YUeOHbIe NelicTBUS
BbInycKHUK CMOJKET:

® 1CKaTh M HAXOJUTh 00OOIIEHHBIE CIIOCOOBI PElIeHus 3a/lady, B TOM YHUCIIE, OCYLIECTBIATh
pa3BepHyThIi MH(MOPMALMOHHBIA TMOMCK M CTAaBUTh Ha €ro OCHOBE HOBBIE (y4eOHBIE W
MO3HaBaTeJbHbIC) 3a1a4H;



® KpUTHYECKH OICHMBATh W HMHTEPIPETUPOBATH HWHGPOPMALMIO C PA3HBIX IO3UIUH,
pacro3HaBaTh U (GUKCHPOBATH IPOTHBOPEUHS B MHPOPMALIMOHHBIX HCTOYHUKAX;

® UCIIOJIb30BAaTh pa3IUYHbIE MOJCIBHO-CXEMAaTUYECKUE CPEACTBA I IPEACTABICHUSA
CYIIECTBEHHBIX CBSI3€H M OTHOILEHUH, a TaKKe MPOTHUBOPEUYHH, BBIABICHHBIX B HH(POPMAITMOHHBIX
HMCTOYHMKAX;

® HaxOJIUTh W NPUBOJIUTH KPUTHYECKUE APIyMEHTHI B OTHOLICHWM IEHCTBHU U CYKICHHUU
JIPYroro; CIIOKOWHO W pa3yMHO OTHOCHTBCS K KPUTHYECKMM 3aMEUYaHUsM B OTHOILICHUH
COOCTBEHHOTO CYXJIEHHS, pACCMaTPUBATh MX KaK PeCypc COOCTBEHHOTO Pa3BUTHS;

® BBIXOJUTh 3a PaMKH Y4ye€OHOrO MpeIMeTa M OCYLIECTBIAThH LEeJE€HAIPaBICHHBIA MOUCK
BO3MOJKHOCTEH [T IMPOKOTO MEPEHOCA CPEACTB U CIIOCOOOB ACHCTBUS;

e BBICTpaUBaTh MHIAUBUAYAJIbHYIO OOpa30BATEIbHYIO TPAECKTOPHIO, YUUTHIBAas OrpaHUUYECHMUS
CO CTOPOHBI JPYTHX YYaCTHUKOB U PECYPCHBIE OIPAaHUYECHUS;

® MEHATH U YIEPKUBATh Pa3HbIC ITO3UIIMH B MIO3HABATEIBHON 1€ATEILHOCTH.

1.2.3. KoMMyHHKATHUBHbIE YHHUBEPCAJIbHbIE YUeOHbIEe el CTBUSA
BrInmycKkHHK CMOXeET:

® OCYIIECTBIISITH JICJIOBYI0O KOMMYHHUKAITUIO KaK CO CBEPCTHUKAMH, TaK U CO B3POCIBIMU (KaK
BHYTpH 0Opa30BaTeNbHON OpraHU3alMHi, TaK W 3a €€ MpeJesiaMH), MOAOMpaTh MapTHEPOB s
JIEJIOBOM KOMMYHUKAIIMM WCXOJS W3 COOOpaKEHWUU pPE3yabTaTUBHOCTH B3aWMOJCHCTBHUA, a HE
JINYHBIX CUMIIATHI;

® TIpU OCYIIECTBJICHHH TPYMIOBOM pabOTHl OBITh KaK PYKOBOJWTENIEM, TaK W WICHOM
KOMaH/Ibl B Pa3HBIX POJISX (TeHepaTop WJeH, KPUTUK, MCIIOTHUTENb, BBICTYMAIONIUN, SKCIEPT U
T.1.);

® KOOPAMHHMPOBATb U BBINOJHATH pabOTy B YCIOBHSX peajbHOr0, BUPTYAJIBHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

® Ppa3BepHYTO, JIOTMYHO M TOYHO MH3JaraTh CBOIO TOYKY 3pEHHS C UCIOJb30BaHUEM
a/IeKBaTHBIX (YCTHBIX U MUCbMEHHBIX) SI3bIKOBBIX CPEJICTB;

e pacno3HaBaTh KOH(GIMKTOTEHHbIE CUTYAllUU U MPEIOTBpaIlaTh KOH(PIUKTHI 10 UX aKTHUBHON
¢da3pl, BBICTpaMBaTh JEJIOBYI0O M OO0pa30BaTeNbHYIO KOMMYHHKAIUIO, HU30eras JUYHOCTHBIX
OLICHOYHBIX CYXKICHHI.

1.3. Ilnanupyembie npeaMeTHble pe3yabTarbl ocBoeHuss OOIl st yyeOGHoro mnpeamera
«MaremaTtuka» (BKJIWYas ajaredpy M Ha4Yajia MATEMATHYECKOT0 AHAJIN3Aa, FeOMeTPHUI0)

[IpeameTHpie  pe3ynapTaTbl  YrJyOJ€HHOr0 YPOBHSI OpPUEHTHPOBAaHbl Ha  IOJIY4EHHUE
KOMIIETEHTHOCTEH AJisl Mocleayrouieil mpodeccnoHanbHOM eATeNbHOCTH KaK B paMKaxX JaHHOU
MpeIMETHOI 00J1aCTH, TaK U B CMEXHBIX C HEell 00sacTsax. JTta rpyImna pe3yabTaToB MPEeAnoiaraeT:

® OBJAJCHHUE KIIOUEBBIMH MOHATUSAMU M 3aKOHOMEPHOCTSIMHU, Ha KOTOPBIX CTPOUTCS AAHHAsS
npenMeTHass o0JacTh, paclo3HaBaHHE COOTBETCTBYIOUIMX KM TPU3HAKOB U B3aHMMOCBS3EH,
CIOCOOHOCTh JIEMOHCTPUPOBATh PA3IMUYHBIC MOIXOAbI K U3YYEHHUIO SIBJICHHM, XapaKTePHBIX IS
M3y4aeMoi mpeaMeTHON o0nacTu;

® YMEHHME pelaTh KaK HEKOTOPbIC MPAKTUYECKUE, TAK U OCHOBHBIE TEOPETUYECKUE 3a]1ayH,
XapaKTepHbIe JJIs UCIOJIB30BaHUS METOJIOB M MHCTPYMEHTAapUs JaHHOW MpeIMeTHOM 00macTu;

e HamuyHhe TPEACTaBICHUH O JaHHOW TMpeAMETHOW o00JacTh KakK IENIOCTHOH TEOpUHU
(COBOKYMHOCTH T€OPHii), 00 OCHOBHBIX CBSI3SIX C HHBIMU CMEKHBIMH 00JIACTSIMU 3HAHUIA.
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Henun JUyist yCremnoro npooyKeH s s obecneyenuss 603MONCHOCMU
OCBOCHMUS 00pa30BaHusl MO CIEUMATBHOCTSIM, YCRewHo20 npooodiceHus 00pa308anust no
npeamera CBA3AHHBIM € IIPUKIIATHBIM CNeyuanrbHOCMsM, CE3AHHbIM C
UCIIOJIb30BAaHUEM MaTEeMaTHKH ocyujecmenenuen Hayunoii u
uccne008amenbcKoul 0essmeabHOCmu 6
001aCMU MAMEMAMUKU U CMEHCHBIX HAYK
TpeGoBanus K pe3yjbTaram
Dnemenmut - CB00OIHO OnepupoBaThl MOHITHIMH: - Jlocmuoicenue pezynomamog pazdena ll;
meopuu KOHEYHOE MHOYKECTBO, DJIEMEHT - OnepupoB8amb NOHAMUEM ONpedeseHusl,
MHOYCecme | MHOXKECTBA, OJAMHOXKECTBO, OCHOBHBIMU 8UOAMU ONpedeneHUll, OCHOBHBIMU
u repeceueHre, 00bEMHEHNE U PA3HOCTh suoamu meopem,
Mamemamuy | MHOXECTB, YHCIIOBBIE MHOKECTBA HA - HOHUMAMb CYMb KOCBEHHO20
eckoil KOOPAWHATHOM MPAMOM, OTPE3OK, doxazamenbcmed;
J102UKU WHTEpBAJI, MOMyHHTEPBAI, IPOMEXYTOK C | - ONEpUpo8ams NOHSIMUAMU CUEMHO20 U
BBIKOJIOTO# TOYKO#, rpaduieckoe HeCuemHo20 MHONCeCm8a;
MpeCTaBICHHE MHOXKECTB Ha NPUMEHSMb MEeMOo0 MAMeMamuyeckou
KOOPJWHATHOH TUIOCKOCTH; UHOYKYUU OJIs1 NPOBEOEHUSL PACCYHCOCHUL U
- 3aJIaBaTh MHOXKECTBA MIEPEUUCIICHUEM H | 0OKA3AMENbCME U NPU Peulenul 3a0ay
XapaKTEPUCTUUECKUM CBOMCTBOM;
- OIIEPUPOBATH NOHATHSIMU
YTBEPKACHUE, OTPUI]AHUE YTBEPKICHHUS,
WCTHHHBIC H JIOKHBIC YTBEPKICHHS,
MPUYMHA, CTIEACTBUE, YACTHBIN CIy4aid
00IIIero yTBepKACHUS, KOHTPIPUMED;
- IPOBEPSATH MIPUHAIISKHOCTD JIEMEHTA
MHOXECTRBY;
- HaXOIIUTh MepecedeHre U 00bEIMHECHUE
MHOECTB, B TOM YHCIIC MPEJICTABIICHHBIX
rpadu9Ieckr Ha YMCIOBOM MPSMON M Ha
KOOPAUHATHOM MJIOCKOCTH;
-IIPOBOAUTH JOKAa3aTCIbHBIE PACCYXXIACHUS
JUI1 000CHOBAHUS HICTUHHOCTHU YTBEPKICHUH
B noeceonesnoi scusznu u npu uzyueHuu 0pyzux npeomemos:
-HCIOJIh30BATh YUCIIOBBIC MHOXKECTBA HA | - UCNOIB308AMb MEOPEMUKO-MHONCECMBEHHDLLL
KOOPJIHUHATHOW NIPSIMOW 1 HA SA3ZBIK U A3bIK J02UKU OI51 ORUCAHUSL PEATIbHBIX
KOOPJIHUHATHOW TUTOCKOCTH JUTS OTTUCAHUS | NPOYECco8 U s6AeHUll, npu peuleHuu 3a0ay
peabHBIX TIPOIIECCOB U SIBICHUI; Opyaux yueOHvIX npeoMemos
TIPOBOOUTH JOKAa3aTECIIbHBIC PACCYKACHHUA B
CUTyallusIX MMOBCEAHEBHOU XU3HHU, IIPU
pELICHNH 3a/1a4 U3 IPYTUX IPEIMETOB
Yucna u - CBOOOIIHO OIEpUPOBATH MOHATHIMU: - Jlocmusicenue pezynomamos pasoena ll;
eblpasicenus | HATYPAJIbHOE YMCIIO, MHOXKECTBO - c60600HO ONEPUPOBATD YUCTIOBLIMU

HaTypaJbHBIX YHCEI, I[eNI0e YHCIIO,
MHOKECTBO LIEIBIX YHCeN, OOBIKHOBEHHAS
Ipo0b, AecATUYHAS poOb, CMEIIaHHOS
YHCII0, PAIIHOHAIILHOE YHCII0, MHOXKECTBO
paIMoHATBHBIX YHCEN, UPPAIIOHAIBHOE
YHCII0, KOPEHB CTETIeHH N,
JICMCTBUTEIBLHOE YHCII0, MHOKECTBO
JEHCTBUTENBHBIX YHCEN, TEOMETPUYECKas
WHTEPIPETaIus HATyPabHBIX, ENbIX,

MHOJICECMBAMU NPU PEULeHUU 3A0aY;

- NOHUMAMb NPUYUHBL U OCHOBHbBLE UOeU
PAcUUpenst HUCTIO8bIX MHONCECTNE;

-81A0emb OCHOBHBIMU NOHSMUAMU MeOPUU
O0enumMocmu npu peulenui CmaHOapmHuvix 3a0ay
- umems 6A308ble NPEOCMABLEHUsL O
MHOJICECEE KOMNACKCHBIX YUCEIL;

- C60D0OHO 6LINOJIHAMb MOAHCOECBEHHbLE
npeobpaz08anus MpusoHOMEempUYECcKuXx,

! 3,[[6CL " [ajJiee: 3HaTh OINPCACICHUC ITOHATHS, 3HATh U YMCThb 000CHOBEIBATH CBOMCTBA (HpI/BHaKI/I, €CJIM OHHU CCTL)
MOHATHSA, XapAKTECPU30BATh CBA3U C APYIUMU HNOHATUAMU, MMPEACTABIIAA OAHO IMOHATHUC KaK 4aCTh LICJIOCTHOI'O
KOMIIJICKCa, UCITIOJIB30BATh ITIOHATUC U €TI0 CBOIiCTBa Ipyu IpOBCACHUN paCCY)KZ[eHHﬁ, JA0Ka3aTeJIbCTB, PCIICHNUN 3a/1a4.
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palMOHATIBHBIX, NEUCTBUTEIBHBIX YUCET;, | JI02APUDMULECKUX, CTNENEHHBIX GbIPANCEHULL
- IOHUMATh U OOBSICHATH PA3HUILY MEXKAY | - 81ademsb (opmynou bunoma Hviomona;
MO3UIIMOHHON U HEMO3UIIMOHHOM - NPUMEHAMb NPU peuleHUuU 3a0ay meopemy o
CHCTEMaMU 3aIlUCH YU CeT, Jaunetinom npeocmasnenuu HO/J;
- IEPEBOJUTD YHCIIA U3 OAHOW CHCTEMBI - npuMeHsImy npu peutenuu 3a0ay Kumatickyro
3anucu (CHUCTeMBbI CUMCIIEHUs) B Ipyryto, | /Meopemy 00 ocmamkax,
-JIOKa3bIBaTh U MCIIOJIL30BATh IPU3HAKU - npuvensmy npu pewenuu sada Masyio
JIENMMOCTH CyMMBbI ¥ IpOM3BeeHus pu | /eopemy Pepya;
BBITTOJTHEHWH BBIYHCIICHHUI U PEIICHUN - YMEMo 6bINONHANTS 3ANUCH HUCTA &
3amau; NO3UYUOHHOU CUCmeMe CHUCTIeHUS,
~BBITIOMHATD OKPYTJIEHHE PALOHAIBHBIX | - /PUMENSAMb NpU petenuu 3a0au meopemuxo-
1 MPPALOHATLHBIX YHCEN ¢ 3a/1IAHHOI YUCI06ble PYHKYUU: YUCTO U CyMMA Oenumenet,
TOYHOCTBIO; @yuxyuro Dinepa;
-CpaBHHBATH JEHCTBUTEIBHbBIC YHCIIA - MPUMENSMY npU peuenuu 3a0a4 yentvle
Pa3HBIMH CIIOCOOAMH; Opodu;
~yIOPSI0YMBATh YHCIIA, 3ATICAHHBIE B “TPUMENSINb NPU peeniiu 3a0a4 MHO20UIEHb C
BU/I€ OOBIKHOBEHHOM U IECATUYHOMN OeticmeumenbHbLMU U Yerblmu
JpoOu, YKCIIa, 3aITMCAHHbIE C KoIppuyuenmanu; 3
HCTIONB30BAHAEM apH(METHIECKOTO -81a0ems MOHAMUAMU nPUBOOUMbILL U
KBaJ[PATHOTO KOPHS, KOPHEil CTeneHn HenpueoOUMbLIL MHO2OUAEH U NPUMEHIMb UX
Gobime 2; npu peuterHuu 3a0ay,
- naxozuts HOJ[ 1 HOK pasusivu -npumensimos npu pewieruu 3a0ay OcHo8HYI0
crocobaMu M MCIOJIb30BaTh UX IIPH meopemy an2eopul; 3
pelleHNH 3a71a4; “PUMENAMY NPU pewenuu 3a0au npocmetiuiue
- BLIIONHSTE BEAMCICHAS | @DYHKYUU KOMNIIEKCHOU NepeMeHHOU KaK
TpeoOpa3oBaHHs BEIPaKEHH, 2eomempuyeckue npeodpas30eanus
COJIepIKaIINX JeHCTBUTEILHBIC YUCIIA, B
TOM YHCIIe KOPHU HATYpPaTbHBIX
CTCITCHEH;
-BBITIOIHATE CTAHIAPTHHIE
TOXJIECTBEHHBIE MPEOOPa30BaHUs
TPUTOHOMETPHUYECKHX,
JIOrapu(pMUUECKUX, CTCTICHHBIX,
WppaIMOHATBHBIX BRIPAKCHUIH
B noecedneenoi scusznu u npu uzyuenuu opyzux yueoHvIx npeomemos:
-BBINOITHSATH U O0OBSCHSTH CPAaBHEHUE -bINONIHAMb 0CUCMBUSL C YUCTLOBLIMU OAHHBIMU
PE3YNIbTATOB BBIYMCICHUHN MPH PELICHUHN | NpU peuleHuu 3a0ay npaKmuyeckKo2o
MPAKTUICSCKUX 3a]1a4, B TOM YUCIIE xapaxmepa u 3a0ay u3 pasiuyHelx obnacmeil
MPHOJIMKEHHBIX BBIYUCICHUHN, UCTIONB3YS | ZHAHULL, UCNOAb3YSL NPU HEOOXOOUMOCIU
pasHbIe crocoObl CPaBHEHUH; CNpasounble MAMepuaIbl U 6bIYUCTUMETbHbLE
- 3aMUChIBATh, CPABHUBATh, OKPYTIIATH yempoticmea;
YKCIIOBBIC TAHHBIC PEANbHBIX BEITUUUH C | -OYEHUBAMb, CPAGHUBAMb U UCNOIb3068AMb NPU
HCTOE30BAHUEM Pa3HBIX CHCTEM PeUeHUY NPAKMUYecKux 3a0ay YUciosvie
H3MEpEHUS; BHAYEHUS. PeATIbHbIX GeIUYUH, KOHKDEMHble
-COCTaBJISITh U OIICHUBATh PA3HBIMU YUCTOBbIE XAPAKMEPUCMUKU 00bEKTNO08
CMOCO0aMU YMCIIOBBIC BBIPAXKEHHUSI TTPU OKpYJicaiowe2o Mupa
pEIICHUN TPAKTHYECKUX 3a/1a4 U 3a]1a4 U3
JPYTUX YYeOHBIX MPEIMETOR
- CB0OO/THO ONepUpPOBATh MOHATHUSIMHU: - Jlocmuaicenue pezynomamos pazoena ll;
Vpasnenua | ypaBHeHue, HEPABEHCTBO, PABHOCHIIHBIC -C80000HO Onpedesims Mun u gblOUPams
u YpaBHEHMs U HEPABEHCTBA, YPaBHEHHUE, Memoo peuieHuss nNOKa3amelbHblX U
Hepagencm | ABIAIOLIEECS CIIE/ICTBIEM PYTOrO Jnocapupmuyeckux ypa@H@HLfZZ U Hepasencms,
ea yPaBHEHMS, YPABHEHUSI, PABHOCHIILHbIE UPPAYUOHATILHBIX YPAGHEHUIL U HePABEHCNS,

Ha MHOXECTBE, PAaBHOCHJIBHBIE
npeoOpa3oBaHMs ypaBHEHU,

MPUSOHOMEMPULECKUX YPAGHEHUT U
Hepasencms, ux Cucmem,
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- pelaTh pa3Hble BUIbl YPAaBHEHUN U -C80000HO peuams CUCTNEeMbl TUHEIIHBIX

HEpaBEHCTB M HX CUCTEM, B TOM YHCIIE
HEKOTOpbIe ypaBHeHus 3-i u 4-i
CTerneHel, TpoOHO-palMoHaNbHBIC H
HppalroHAaIbHEIC;

-0BJIaICTh OCHOBHBIMH THITAMHU
MOKAa3aTeNIbHBIX, JIOrapH(PMUIECKHX,
HppalMOHATBHBIX, CTETICHHBIX YpaBHEHUN
Y HEPAaBEHCTB M CTaHJIapPTHBIMHU
METO/IaMH MX pelIeHUH ¥ MPUMEHSITh UX
MIPH PEIICHUH 3a]1ay;

- IPUMEHATH TeopeMy be3y K peleHuno
YpaBHEHUI;

- IPUMEHATH TeopeMy Buera s
pelIeHns HEKOTOPhIX YPaBHEHHH CTeleHH
BBILIIE BTOPOW;

- IOHUMATh CMBICIT TEOPEM O
PaBHOCHIIBHBIX M HEPABHOCHIILHBIX
peoOpa3oBaHMAX YPAaBHEHUH U YMETh UX
JIOKa3bIBATh;

- BJIAJIETh METOAAMH PEIIEHHS
ypaBHEHUH, HEPAaBEHCTB U UX CUCTEM,
yYMETh BBIOMPATh METO]] peLICHHS U
000CHOBBIBaTH CBOM BBIOOD;

- HCIOJIb30BaTh METOJ UHTEPBAJIOB AJIs
pelLlIeHUs] HEPaBEHCTB, B TOM YHUCIIE
JIpOOHO-paIOHANIBHBIX M BKIIOYAIOLIUX B
ce0s1 uppalOHAJIbHbIE BHIPAXKEHUS,;

- pemath ayredpandeckue ypaBHEHUS U
HEpaBEHCTBA U UX CHCTEMBI C
rmapaMeTpaMu anreOpandeckum 1
rpauIecKuM METOIaMHU;

- BJIQIETh Pa3HBIMHU METOJAMHU
JIOKa3aTeNIbCTBA HEPABCHCTB;

- pelaTh ypaBHEHHUs B LEJIbIX YHCTIAX;
n300pakaTb MHOXKECTBA Ha IJIOCKOCTH,
3aJaBaeMble YpaBHEHHUSMU,
HEpaBEHCTBAaMH U UX CHCTEMaMH;

- cBOOOZIHO MCIIOJIB30BATh
TOXIECTBEHHBIE MPEOOPa30BaHUs IPH
peLIeHNN YpaBHEHUH U CUCTEM
ypaBHEHUI

VpaeHeHut,

-peuiams OCHOBHbLE MUNbL YPASHEHU U
HepaseHcms ¢ napamempamu,;

-NpUMEHAMb NPU peuenuy 34044 HepageHCmaa
Kowu — Bynsxosckozo, bepuynnu,

-UMemsb NpeocmagieHue 0 HepageHCcmaax
MexHcOy CpeoOHUMU CIeneHHbIMU

B noecednesnoit scusnu u npu uzyueHuu Opy2ux yuedoHvlX npeomemos:

-COCTaBJIATh U pellaTh ypaBHEHUS,
HEpPaBEHCTBA, UX CUCTEMBI IIPH PELICHUU
3a1a4 APYrux yueOHBIX MPEeJMETOB;
-BBITIOJIHATH OLIEHKY MPaBIONOJ00HS
pe3yIbTaTOB, NOIYYAEMBIX MTPH PELLICHUH
Pa3IMYHbIX YpaBHEHHI, HEPABEHCTB U HX
CHCTEM IIPH PELICHHUH 3a/1a4 JPYTUX
y4eOHBIX PEIMETOB;

-COCTaBJISITh U pellaTh ypaBHEHUS U
HEpaBEHCTBA C MapaMeTpaMu MPH

- COCMagIAmMy U peuiams YPAaeHeHuUsl, CUCTNeMbl
VPAsHeHUll U HEPABEHCMBA NPU peueHul 3a0ay
Opyaux yueOHbIX npeoMemos;

- UCNOIb308AMb YPAGHEHUS U HEPABEHCEA OiA
NOCMPOEHUsL U UCCLe008AHUSL NPOCTEUUUX
MamemMamu4eckux Mooeneti peaibHbIx
cumyayuil unu NPUKIAOHbIX 3a0ay;

-yMemsb UHMEPRPemupo8ams NOLYUeHHbLIL NPU
peuleHuU ypasHe s, HepageHcmed U
cucmeMmbl pe3yibman, OYeHUu8ams e20
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peLIeHNH 3a/1a4 IPYTrUX Y4eOHbIX npagoonooodue 8 KOHmMmeKcme 3a0aHHOU
MIPEIMETOB; PeanbHOl CUmyayuy Ui NPUKIaoHol 3a0ayu
-COCTaBIIAITh YpaBHEHUE, HEPABEHCTBO
WY UX CHUCTEMY, OITHCBIBAIOLINE
peaNbHYI0 CUTYaLUIO UK IPHKIIATHYIO
3a1a4y, HHTEPIPETUPOBATD ITOIY4CHHBIC
pe3yabTaThl;
-HCTIONB30BATh IPOrPaMMHBIE CPEICTBA
HPH PEICHUH OT/ENBHBIX KIIACCOB
YpaBHEHHUI 1 HEPABEHCTB
DynKyuu -Bitajers MOHATHSAMU: 3aBUCUMOCTD -Llocmuoicenue pesyrbmamos paszoena I1;

BENIMYMH, (PYHKIHS, apTyMEHT U 3HaUCHHE
¢dbyHKIMH, 00JIaCTh ONpeeNeHns U
MHOECTBO 3Ha4YCHHH (DYHKIINH, TpaduK
3aBHCHUMOCTH, TpaduK GYHKIUH, HYJIN
(hyHKITHH, TPOMEKYTKH
3HAKOIIOCTOSIHCTBA, BO3PACTAHUE HA
YHCIIOBOM TIPOMEKYTKE, YObIBAHUE HA
YHCIIOBOM MPOMEXKYTKe, HanboJbilee U
HanMeHbIIlee 3HaYeHue (QYHKIUU Ha
YHCIIOBOM TPOMEKYTKE, TIEPHOINIECKast
(byHKIUS, Iepuo/, YeTHAsl U HeUeTHasl
(yHKLIUY; YMETh IPUMEHSITh 3TH MOHATHS
IIPU PELIEHUH 3a/]ay;

-BJIAJICTh TOHATHEM CTEIEHHAs (DyHKIHS;
CTPOUTH €€ I'pauK U yMETb IPUMEHSATh
CBOWCTBA CTCIICHHOW (DYHKIIUHU MPH
pellIeHnn 3a/1aY;

-BJIAZICTh IOHATUSIMU [10Ka3aTelbHas
({yHKLUS, SKCIIOHEHTA; CTPOUTh UX
rpaMKi ¥ yMETh IPUMEHSATh CBOMCTBA
[IOKa3aTeIbHON (DYHKIIUH IIPU PEIIEHUH
3am1ad;

-BJIAJICTh IOHATUEM JIorapu(MuiecKas
(hyHKIHS; CTPOUTH ee TpaduK U yMETh
MIPUMEHATH CBOWCTBA JIOTapU(PMIIECKON
(YHKUMY IPU PELICHUH 3a1a4;

-BJIAJIECTH IOHATUSIMH
TPUTOHOMETpHUUYECKHE (DYHKIIUHU; CTPOUTH
uX rpadyKu U yMETh IPUMEHSTh
CBOWCTBA TPUTOHOMETPHYECKUX (PYHKITHIT
IIPH PELLICHUH 3a]ay;

-BJIAJIETH TOHATHEM OOpaTHast QyHKLUS;
MPUMEHSTh 3TO ITOHATHE IPU PEILICHUN
3a1ad;

-IIPUMEHSTH [IPH PELICHUH 3a]a4
CBOlicTBa (DYHKITHIA: YETHOCTb,
MEPUOJUYHOCTD, OTPAHUYEHHOCTE;
-IIPUMEHSTD [IPH PELICHUH 3a]a4
peoOdpazoBaHus rpauKOB QYHKIIHA;
-BJIAJICTH IOHATUSIMH YHCIIOBas
MOCJIEA0BATENLHOCTD, apudMeTHIecKast 1
reoOMEeTpUYecKas POrpeccus;
-IIPUMEHSTD [IPH PELICHUH 3a]a4
CBOMCTBA U NPU3HAKH apu()METHIECKOH U

-871a0emb NOHAMUEM ACUMNIMOMbL U YMeMb €20
NPUMEHAMb NPU PeuieHUY 340ay;

-NPUMEHAMb MemOoObl peuileHUs NPoCmetiuiux
ouppepenyuanvibix ypasHeHuii nepeoco u
8MOP0O20 NOPAOKO8
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Paznen

Il. BeimycKHUK HAy4HuTCS

V. BbIyCKHHUK IOJYYHT BO3MOKHOCTH
HAYYMThCHA

TeOMETPUYECKON MPOrpeccuil

B noecednesnoii yicusnu u npu uzyueHuu Opy2ux yueoOHvlx npeomemos:

- OTpeNeNATh 1Mo rpadukam u
WCIIOIB30BaTh JUISl pelleH s TPUKIIaIHBIX
3a/1a4 CBOMCTBA peasbHBIX MPOLIECCOB U
3aBHCHUMOCTEH (HanOombIINe U
HauMeHbIIINE 3HaUE€HUS, IPOMEXYTKU
BO3pacTaHus v yObIBaHUS (QYHKIIWH,
MIPOMEXKYTKH 3HAKOMOCTOSHCTBA,
ACHMIITOTHI, TOUKH Tieperuda, mepuoj u
T.IL);

-MHTEPIIPETUPOBATH CBOICTBA B
KOHTEKCTE KOHKPETHOM IPAKTUYECKON
CUTYaIlUH;

-OMpeneNTh 1o rpaduKkaM npocTerime
XapaKTePUCTUKH NMEPUOTUIECKIX
MPOLIECCOB B OMOJIOTMH, IKOHOMHUKE,
MY3BIKE, PaINOCBSI3H U Jp. (aMILTUTYAA,
MEepUOJ U T.II.)

Inemenmol
Mamemamu
uecKkoz2o
amanuza

-Brnagers noHsTHEM OECKOHEYHO
yOBIBaIOIIIast FEOMETPUYECKAsI IPOrPECCHS
Y yMETh IPUMEHSTH €r0 IIPU PEelICHUH
3a/may;

-IIPUMEHSITH JUIA PEICHHS 3a/1a4 TEOPHIO
MIPEENoB;

-BIIJICTh TOHATUSIMH OCCKOHEYHO
Oosbire 1 OECKOHEYHO MaJlble YICIIOBBIE
MIOCTIEIOBATENFHOCTH M YMETh
CpaBHUBATH OCCKOHEUHO OONBINNE U
0OEeCKOHEYHO Mallble TIOCIeIOBATENbHOCTH;
-BJIAJIETh MTOHSITHAMH: TPONU3BOTHAS
(hyHKIIMH B TOUKE, TIPOU3BOTHAS
(hyHKIIH;

-BBIYHUCIIATE IPOU3BOTHBIE DJIEMEHTAPHBIX
(hyHKIIH 1 1X KOMOWHAITH;
-HCCIenoBaTh (PYHKIUU Ha
MOHOTOHHOCTb U DKCTPEMYMBI,

-CTpOUTH TpadUKH ¥ IPUMEHATH K
pEIIeHuIo 3a/1a4, B TOM YHCIE C
apamMeTpoMm;

-BJIaJICTh MTOHITHEM KacaTelnbHas K
rpaduky GyHKIHH U YMETh IPUMEHSATH
€ro MpH pelIeHnu  3a1a9;

-BJIAJIETh MTOHSITHAMH TIEPBOOOpa3Has
(hyHKIHS, OTpeelIeHHBIN HHTErPa,;
-TIPUMEHATH Teopemy Hprorona—JIeliOaMIIA 1
€€ CIEACTBUS IS peLIeHUs 3a1a4

-Jlocmudicenue pezyromamos pazoena 11,
-c80000HO 81a0emb CIMAHOAPMHBIM
annapamom Mamemamuyecko2o anausa ol
BbIYUCTIEHUS] NPOU3BOOHBIX PYHKYUU OOHOU
nepemMeHHoU;

-C80O00HO NPUMEHAMb ANNAPaAm
MaAmemMamu4ecko20 aHanu3a OJisg UCCie008aHUs
@yHKyuil U nocmpoenus epagpukos, 8 mom
yucne UCCIe008aHUs Ha 8bINYKIOCHIb,
-onepupogams NOHAMuUEM NepeoooPAHOU
@yHrkyuu ona peweHus 3a0ay;

-0671a0emb OCHOBHbIMU C8eOeHUAMU 00
unmezpane Horomona—Jletionuya u e2o
npocmetiux npuMeHeHUsx,

-onepupogams 8 CIaHOAPMHbBIX CUMYAYUAX
NPOU3BOOHBIMU BbICUUUX HOPAOKOS,

-yMemsb NpUMEHAMb NPU peueHuU 3a0a4
CBOUICMBA HeNPePbLBHbIX (DYHKYULL,

-yMemsb NpUMeHAMb NPU peueHuu 3a0a4
meopemvl Betiepuumpacca;

-yMems 8bINOIHAMb NPUOTIUNCEHHbLE
BLIMUCTIEHUS (MEMOObI PeUleHUs YPABHEHU,
BLIMUCTEHUSL ONPEOeNEeHHO20 UHMe2paia);
-yMemsb NPUMEHSAMb NPUTLONHCEHUE NPOU3BOOHOU
U ONpedeneHHO20 UHMe2Paid K peueHuio 3a0ay
ecmecmeo3HaHus,

-811a0emb NOHAMUAMU 8MOPAsi NPOU3IBOOHAS,
8LINYKIOCMb 2pagura GyHKyuu u ymems
ucciedo8amov (YHKYUIO Ha GbINYKIOCHb

B noecednesnoii ycusnu u npu uzyueHuu Opy2ux npeomenos:
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- pelath NpUKIaJHbIE 3aJa9H U3
ouosnoruu, GU3NKU, XMMUHU, SKOHOMUKU U
JPYTUX MPEIMETOB, CBS3aHHBIC C
HCCIICIOBAHUEM XapaKTePUCTHK
MIPOLIECCOB;
- MHTEPIIPETUPOBATH MOJYYCHHBIC
pE3YIBTATHI
Cmamucmu | OnepupoBaTh OCHOBHBIMHU -llocmudicenue pezynomamos pazoena ll,
Kau OIUCaTEeIbHBIMU XapaKTepPUCTUKAMHU -UMemsb NPeoCcmasieHue 0 YeHmMpAaIbHoll
meopus YHCIIOBOT0 Habopa, MOHATHEM } npeodenvrol meopeme;
seposmuoc | TEHEPATIBHAL COBOKYIHOCTS 1 BBIOOPKOH | -umems npedcmagienue o 6bl60p091—£0]\/lv
mei, U3 Hee; KO puyuenme Koppensyuu u IuUHeHou
-OMepUpPOBAThH TOHITHUSMU: YaCTOTA U pezpeccuu;
socuKa u BEPOSTHOCTH COOBITHS, CyMMa H -UMemsb NPeoCcmagieHue 0 CImamucmuyecKux
Kombunamo MIPOU3BENICHUE BEPOSATHOCTEN, BRIYUCIISITE | SUNOME3AX U NPOBEPKE CIMAMUCTIUYLECKOU
puka BEPOATHOCTH COOBITHI Ha OCHOBE 2unomesvl, 0 CMamucmuKe Kpumepusi u ee
MoJIcYeTa Yrcia UCXOJI0B; VDOBHE ZHAYUMOCIU,
-BJIaJIETh OCHOBHBIMH MOHSTHSIMH -UMemMb NPeOCMABIeHUe O CE:3U IMNUPUYECKUX
KOMOWHATOPUKU U YMETh X IPUMEHSITh U meopemuyeckux pacnpeoeneHul;
MIPH PEIICHUH 3a]1ay; -UMemb npeocmagieHue 0 KoOOUpogaHuu,
-MMETh IPeCTaBlIeHHe 00 OCHOBaX 0BOUUHOU 3aNUCU, OBOUUHOM Oepese;
TEOPUU BEPOSTHOCTEH; -81A0emb OCHOBHbIMU NOHSMUAMU eopul
-MMETh MPEICTABICHUE O TUCKPETHBIX U epaghos (epa, sepuiuna, pebpo, cmeners
HEMPEPBIBHBIX CITyYalHBIX BEIUIHHAX U 8epUIUHDBL, NYMb 6 2page) u yMmemb NpUMeHsMb
pacrpeneneHusx, 0 He3aBUCUMOCTH UX npu peuteHuu 3a0au,
CITyYaifHbIX BEITHYUH; -UMemb NPeoCcmasiieHue 0 0epedbsx u yMens
-MMETh MPEJICTaBICHHUE O NPUMEHSMb NPU PeleHuy 3a0ay;
MaTeMaTHYECKOM OXXKUIAHUU U -81A0emb NOHAMUEM CEA3HOCb U YMEMb
JICTICPCHH CITyYaiiHBIX BETUYNH; NPUMEHAMb KOMHIOHEHNbL CESI3HOCIU NpU
-MMETh MPEJICTABICHUE O COBMECTHBIX pewenuy 3a0ay;
pacnpenencHusX CiydaiiHbIX BETUYNH; -yMems 0Cyujecmensms nymu no pebpam,
-IIOHUMATh CyTh 3aKOHA OOJBIITNX YHCENT 00x0001 pebep u sepuiun epagpa;
1 BBIOOPOYHOTO METOJ1a H3MEPEHUS -umMems npeocmagienue 00 UAEPOGOM U
BEPOSITHOCTEH; 2aMUTLIMOHOBOM NYMU, UMeMb NPedCmagieHUe
-MMETh MPeJICTaBICHUE O HOPMAIILHOM 0 MPYOHOCMU 3A0AYU HAXONHCOCHUS.
pacnpenencHuy U IpUMepax HOPMAJIbHO | 2AMUTBIMOHO8A RYMU;
pacnpeeNeHHbIX CTyYalHbIX BETHYHH; -81A0emb NOHAMUSIMU KOHEUHble U CHEemHble
-MMETh MPEJICTABICHUE O KOPPEISIIHH MHOJICECMBA U YMEMb UX NPUMEHSIMb NPU
CITyYaiHbIX BEJIMYHUH. peuwienuu 3a0a4;
-yMems NPUMEHSINb MEMo0 MAMeMamuieckol
UHOYKYUU,
-yMems npuMeHssms npunyun /lupuxie npu
pewenuu 3a0ay
B noecednesnoii srcusnu u npu uzyuenuu Opysux npedmemos:
-BBIYHCIIATE MK OIICHUBATH BEPOSATHOCTH
COOBITHH B peasbHOM KU3HU;
-BBIOUPATH METOIbI TIOAXOASIIETO
MPECTaBICHUS M 00pA0OTKH JJAHHBIX
Texcmoevie | -Pemath pasnbie 3a/1aull MOBBIIIEHHON - Jlocmuoicenue pesyromamos pazoena |l
3a0auu TPYAHOCTH;

-aHAJIM3UPOBATh YCIOBUE 3a]1a4H,
BBIOMPATh ONTHMAJIbHBIN METOJI PEIICHUS
3a/1a4u, pacCMaTpuBas Pa3InyHbIE
METO/bI,

-CTPOUTH MOJICNb PEIICHHUS 3a/1auH,
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MPOBOAUTH JI0Ka3aTeNbHbIE PACCYKICHUS
MIPH PEIICHUH 3a]auy;

-pemiath 3ama4u, Tpedytomume nepedopa
BapUaHTOB, TPOBEPKH YCIOBUH, BHIOOpA
ONTUMAJILHOTO PE3YJIbTaTa;
-aHAIM3UPOBATh U HHTEPIPETUPOBATD
MOJTy4YEHHBIE PEIICHHUS B KOHTEKCTE
YCJIOBUS 33/1a41, BBIOMPATh PelIeHUs], HE
MIPOTHBOpEYAIINE KOHTEKCTY;
-TIePEBOIUTH MIPH PELICHUH 331291
WH(POPMAITUIO U3 OTHON (OPMEI 3aITUCH B
JPYTYI0, UCIOB3Ys TP HEOOX OTMMOCTH
CXEMBbI, TaOIUIIBIL, TPAQUKH, AUATPAMMEI

B nosceonesnoit scusnu u npu uzyueHuu Opyzux npeomemos:

-pelaTh IPAKTUYECKUE 3aa4M U 331a41
W3 IPYTUX NPEAMETOB

T'eomempus

- BJ'IaIIeTB TCOMETPUUECCKUMH IMTOHATHUAMUA
IIPU PELICHUH 3a4a4 U IPOBEAECHUN
MaTEMaTUYECKUX PACCYKIECHUM;
-CaMOCTOSITENFHO (POPMYITHPOBATH
OIpe/IeTICHUs] TEOMETPUIECKUX QUTYp,
BBIZIBUTATh TUTIOTE3HI O HOBBIX CBOWCTBAX
Y TIPU3HAKAX TEOMETPHUYECKUX PUTYpP U
00OCHOBBIBATh MJIHM OIIPOBEPTATH WX,
00001aTh WM KOHKPETU3HPOBATH
pe3yabTaThl Ha HOBBIX Kitaccax (uryp,
MIPOBOJIUTH B HECTIOKHBIX CITydasix
Kiaccuukauo GUryp mo pa3zImIHbIM
OCHOBaHUSIM;

- HCCJIeIOBATh YePTEKH, BKITIOUAs
KoMOWHanuu (GUTyp, N3BIEKATh,
WHTEPIPETHPOBATH M MPEOOPA3OBHIBATH
rH(popMaIuio, MpeACTaBICHHYIO Ha
YepTeKax;

-pemaTh 3a/1a4i TEOMETPHIECKOT0
COJIEpXKaHUSs, B TOM YHCIIE B CUTYaIIHAX,
KOTJ]a aJITOPUTM PEIISHHs HE CIIeAyeT
SIBHO U3 yCJIOBHUS, BHITIONHATH
HEOOXOAUMEIE JUTS PEIICHUS 3a/1aun
JIOTIOJTHUTENTFHBIE TIOCTPOSHYIS,
HCCIIEIOBATh BO3MOYKHOCTh TIPUMEH SHHSI
TeopeM H (popMyIT IS pEelIeHUs 33124,
-yMeTh ()OPMYIIUPOBATH U JOKA3HIBAThH
TEOMETPUIECKIE YTBEPKICHUS;
-BJIAJICTh MTOHSTHAMH CTEPEOMETPUU:
pu3Ma, MapajuieernuIiesa, TupaMua,
TeTpa’ip;

-METh TPeJICTaBIeHHs 00 aKCHoMax
CTEPEOMETPHUH U CIEACTBUAX U3 HUX U
YMETh IPUMEHSATh X TIPU PEIICHUN
3a/1ay;

- YMETh CTPOHUTDH CEUCHUS
MHOTOTPaHHHUKOB C HCIIOJIb30BAaHUEM
Pa3IUYHBIX METOMIOB, B TOM YHCIIE U
METO/1a CIIENIOB;

-Umemsb npedcmasnenue 06 akcuoMamuiecKkom
Mmemooe,

-811a0emb NOHAMUEM 2COMEMPULECKUe Mecma
Mmoyex 8 NPOCMPAHCMEe U yMemb NPUMEHSIMb
Ux 071 peulenus 3a0a4;

-yMemsb nPpUMEHsmb O/ PEUEeHUst 3a0ay
CBOUCMBA NAOCKUX U 08YSDAHHDIX V2Ji08,
MpexespanHo2o yeia, meopemvl KOCUHYCO8 U
CUHYCO8 OJisl MPEXSPAHHO20 Yeld;

-811a0emb NOHAMUEM NePReHOUKVIAPHOE
ceyeHue nPu3Mbl U yMenmv NPUMEHMb e20 Npu
peutenuu 3a0ay;

-uMemb NPeOCmasieHue 0 080UCMEEHHOCMU
NPABUTLHBIX MHO20SPAHHUKOB,

-811a0emb NOHAMUAMU YEHMPATbHOE U
napanieyibhoe NPOEKMUPOSanIUe U NPUMEHSIMb
UX NPU ROCMPOCHUU CEHEHUTI MHO202PDAHHUKOS
MemoooM npoeKyulL;

-UMemb NPEOCMAsIeHUE O PA3BEPIKE
MHO202PAHHUKA U KpamyuaiiuieM nymu Ha
NOBEPXHOCMU MHO20CDAHHUKA,

-UMeEMb NPeOCMAasieHue 0 KOHUYeCKux
cevenusix;

-UMemsb NPeoCcmasieHue 0 Kacaowuxcsi cghepax
U KoMOUHAYUYU MeTl 8pAujeHUs U yMems
NPUMEHSMb UX NPU PeeHuy 3a0ay;
-NpUMEHSMb NPU peuenu 3a0ay Qopmyny
PaccmosiHusi om MmoyKu 00 NIOCKOCMU,
-811a0emsb PA3HbIMU CNOCOOAMU 3a0aHUs
NPAMOU YPAGHEHUSIMU U YMEMb NPUMEHSINb NPU
peuteruu 3a0ay;

-NPUMEHAMb NPU Peuieruy 3a0ay u
dokazamenbcmee meopem 6eKMOopPHbILL Memoo u
Memoo KOOpouHam,

-uMemb npeocmasieHue 0o akcuomax oovema,
NpUMEHMb GOopMYTIbl 06bEMO8
nPAMOY207IbHO20 NAPALIeNenUneda, NPU3mvl U
nUpamuosl, mempasopa npu peweHul 3a0ay;
-NpUMEHSIMb Meopembl 00 OMHOULEHUSIX
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-MMETh MPeCTaBICHHUE O
CKpPEIINBAIONINXCS MPSIMBIX B
MPOCTPAHCTBE U YMETh HAXOIUTh YTOl U
paccrosiHue MEKIY HAMU;

-IPUMEHSTH TEOPEMBI O TTapaIeTbHOCTH
MPSIMBIX M TUIOCKOCTEH B IPOCTPAHCTBE
MIPH PEIICHUH 3a]1ay;

-yMeTh IPUMEHSATH MapajuIeIbHOEe
MPOEKTUPOBAHKE JIJISl H300pasKeHUs
uryp;

-yMeTh IPUMEHSTH TEePICHIUKYISIPHOCTH
MPSIMOH W TIOCKOCTH TPH PELICHUH
3ajay;

-BIIQJICTh TOHATHSIMH OPTOTOHAIBHOE
MPOEKTUPOBaHKE, HAKIIOHHBIE U UX
MPOEKIINU, YMETh IIPUMEHSTH TEOPEMY O
Tpex MepHeHUKYIsIpax Py pelleHnn
3ajay;

-BIIQJICTh OHATUSIMH PACCTOSIHHE MEXKILY
(urypamu B mpoCTpaHCTBE, 00NN
MEPIICHTUKYJISIP IBYX CKPEIINBAIOIITHXCSI
IPSMBIX U YMETh IPUMEHATH UX TPH
peLIeHNH 3a/1a4;

-BJIAJICTh TMIOHATHEM YT'OJI MEXy IPSMOH
1 TUIOCKOCTBIO U YMETh IPUMEHSATDH €ro
IIPU pelIeHUH 3a/1a4;

-BJIQJICTh MOHATHAMH JBYTPAHHBIA yToOJI,
YTOJI MEXy TUIOCKOCTSMH,
TIePIICHTUKYISPHBIE TFIOCKOCTH U YMETh
MPUMEHSTH UX IIPU PeIICHUH 33/1a1;
-BJIaJICTh MOHATHAMH NIPU3MA,
napaJuIeNienuIe]] i IPIMEHATh CBOHCTBA
napaJuleNienuIea Mpy peieHn! 3a/1a4;
-BJIAJICTh MIOHATHEM MPAMOYT OJIbHBIH
napaJuleNienuIe]] 1 IPAMEHATh €ro Ipu
peLIeHNH 3a/1a4;

-BJIaJICTh MOHATHAMH MTUPAMU/IA, BUIBI
UPaMU, SJIEMEHTHI TPAaBUIIEHOM
MUPaMUIBl ¥ YMETh IPUMEHSTh UX MIPU
peLIeHNH 3a/1a4;

-AMETh MPEACTAaBICHUE O TEOpEMe
Ditnepa, NpaBHIBHBIX MHOTOIPAHHHUKAX;
-BJIAJIETh MOHATHEM TUIOLIAH
MIOBEPXHOCTEH MHOTOTPaHHUKOB U YMETh
MPUMEHSTB €r0 MPH PEIICHUH 33134,
-BJIaJIETh MOHATHSAMH TeJa BPAIICHUS
(umnmuHAp, KOHYC, map u chepa), ux
CEUYCHHSI U YMETh IPUMEHSTh UX MIPU
peLlIeHNN 3a/1aY;

-BJIAJICTH TOHATHSIMH KacaTelbHbIe
MpSIMBbIE U TJIOCKOCTH U YMETh IPUMEHSATh
W3 MU peLleHnH 3a7ay;

-MMETh MPEJCTABICHHUS O BIMCAHHBIX U
OIMCAaHHBIX c(hepax U yMeTh IPUMEHSTh
WX IIPY PElICHUH 3a]ay;

00beM08 NpU peweHuu 3a0ay;

-NPUMEHAMb UHMESPATL OJis bIYUCTECHUS
00beM08 U NOGePXHOCMEN Meil 8PAUYeHUS,
BLIMUCTEHUS NIOWAOU ChEPUHEcKo20 NoSACa U
00vemMa waposoeo cnosi;

-UMemb NPEOCMABACHUE O OBUNCCHUSAX 6
npocmpancmee: napaieibHOM nepeHoce,
CUMMEMPUU OMHOCUMENbHO NIOCKOCMU,
YEHMPAIbHOU CUMMEMPULL, NOBOPOME
OMHOCUMETILHO NPAMOLL, BUHINOBOU
CUMMempUl, yMemb NPUMEHIMb UX Npu
peutenuu 3a0ay;

-UMemb npedcmasieHue o niowaou
OPMO2OHANLHOU NPOEKYUL,

-UMemb NPEOCMABIeHUE O MPEXSPAHHOM U
MHO202DAHHOM Yelie U NPUMEHMb CEOUCMEd
NJIOCKUX Y2ll08 MHO202PAHHO20 Veld NPu
peutenuu 3a0ay;

-uUMemb NPeOCMABIeHUs 0 NPeodPA308aHUN
no000UsL, 20MOMEMUU U YMEMb NPUMEHMb UX
npu peuteHul 3a0a4;

- yMemb peuams 3a0a4u Had NI0CKOCU
Memooamu cmepeomempuiL;

-ymemsv  npuMeHsimo  Gopmyavt 00vemMo8 npu
peutenuu 3a0ay
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-BJIaIETh ITOHATUAMU 00BbEM, 0OHEMBI
MHOTOTPaHHHUKOB, TEJ1 BPAILICHUS U
MPUMEHSATH UX MPU PELICHUU 33]1aY;
-MMETh TPEJICTAaBIICHUE O pa3BEePTKe
LIUJIMH]IPA U KOHYCA, TIIO0IIA TN
MMOBEPXHOCTH LIUJIMH]IPA U KOHYCA, YMETh
MPUMEHSATh UX MPU PEUICHUH 33]1a4;
-MMETh TPEJCTABIICHHE O ILIOUIaN
cdepbl U yMETh IPUMEHSATh €ro MPH
peIICHUY 3a7a4;

-yMETh pelaTh 3a7a4i Ha KOMOMHAIIUU
MHOTOIPAHHHUKOB U TEJI BPALICHUS;
-MMETh TPEJCTaBIICHHUE O ITOI00UHU B
MIPOCTPAHCTBE M YMETh PEIIATh 33JIa4M Ha
OTHOIIIEHNE 00BEMOB M IUIOIIAEH
MOBEPXHOCTEH MOTOOHBIX QUTYD

B noecednegnoii ycu3nu u npu uzyueHuu Opy2ux npeomemos:

-COCTaBJIATh C UCIOJB30BAHUEM CBOMCTB
reOMEeTPUIECKHUX (PUTYP MaTEMaTUIECKHE
MOJIENH I PELICHUs 3a1a4
MIPAKTHYECKOr 0 XapakTepa U 3aJ1a4 U3
CMEKHBIX JUCLUIUIMH, UCCIEN0BATh
MIOJTy4Y€HHBIEC MOAEIN U
HMHTEPIPETUPOBATh PE3YIbTAT

Bexmopot u | -Brnagerb MOHATHAMA BEKTOPHI U UX -Jlocmudicenue pezynsmamos pazoena ll,
Koopounam | KOOPAWHATHI, -Haxooums 0OveMm napaiienenuneod u
bl 6 -yYMETh BBITIOHATH ONEPAIliH HaJl mempasopa, 3a0aHHbIX KOOPOUHAMAMU CEOUX
npocmpancm | BEKTOpaMy; BEPUIUH,
ée -HICTIONTb30BATh CKAISIPHOE TIPOU3BEICHUE | -320A68amb NPSAMYIO 8 HPOCMPAHCEE,
BEKTOPOB TP PEIlICHUH 33712y, -HAXOOUMb PACCMOAHUE OM MOYKU 00
-PUMEHSTH YpaBHEHUE IIIOCKOCTH, RIOCKOCMU 8 CucmeMme KOOPOUHAm,
(bopMyITy paccTOSTHUS MKy TOUKAMH, -HAXOOUMb PACCMOsHUE MENCOY
ypaBHeHHE chepbl IPH PEIICHUH 3a/1a4; CKPeUUBArOWUMUCS NPIMBIMU, 3A0OAHHbLIMU 8

-IIPUMEHATH BEKTOPHI U METOJ KOOpAWHAT | CUCmeme Koopounam
B [IPOCTPAHCTBE IIPU PEIICHUHU 33134

Hcmopus -MMerp mpeacraBieHne o BKIaae -llocmuoicenue pezynomamog pazoena 1l
Mamemamuy | BBLIAIOIINXCS MATEMATHKOB B Pa3BUTHE
Kl HAyKH;
-[IOHUMATh POJIb MATEMaTUKH B Pa3BUTHH
Poccun
Memoowt -Hcrionp30BaTh OCHOBHBIE METOIBI -Hocmuocenue pezynomamos pasoena ll;
Mmamemamu | 1OKa3aTeNbCTBA, IPOBOIHUTD -npuMeHaAmy Mamemamuieckue 3HaHus K
Ku JI0Ka3aTeIbCTBO U BBIIOIHATD UCCIe008ANUIO OKPYIAHCATOWE20 MUPA
OIPOBEPKEHNUE; (MoOenuposanue Ppusuyeckux npoyeccos,

-IPUMEHATH OCHOBHBIE METOBI PELLICHUSI | 3A0ayu IKOHOMUKY)
MaTEeMaTH4eCKHX 3a/ad;

-Ha OCHOBE MaTeMaTHYECKUX
3aKOHOMEPHOCTEH B IPUPOJIC
XapaKTepU30BaTh KPAacoTy U
COBEPILIEHCTBO OKPY’KAIOIIEro MUpa U
MIPOU3BEIEHUI UCKYCCTBA;

-IIPUMEHSATH IPOCTENIINE MPOrPaMMHBIE
CpPEZACTBA U AJIEKTPOHHO-
KOMMYHHUKallMOHHBIE CHCTEMBI TIPH
pelIeHNH MaTeEMaTUIECKUX 3a/1ay;
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-I10JIb30BAaThCA NPUKIIAAHBIMHA
nmporpamMmmMaMu U rmporpammamMmn
CHMBOJIBHBIX BBIUHUCIICHUN JULA
HUCCIICAOBAHUA MAaTEMATUYCCKUX 00BEKTOB

2. Conep:xkanue yueOHOro npeamera «MaremaTuka
(BriIr0Yas aaredpy U HaYAJIa MATEMATHYECKOT0 AaHAJIM3a, TeOMETPHIO)

Yriay0nénHblii ypoBeHb

A.Hreﬁpa M HAYAJIa MATEMATHYIECCKOI0 aHAJIHU3Aa

DeMeHThI TEOPHH MHOKECTB H MATeMAaTHYECKOI JIOTHKHU

VYTBepxkaeHue (BbICKa3bIBaHHUE), OTPULIAHUE YTBEPKIACHMS, UCTUHHbBIE U JIOKHBIE YTBEPXKACHUS,
CIIEJICTBUS, YaCTHBIN CiTydail 001Iero yrBep:kIeHus, KOHTPIPUMED, 10Ka3aTeIbCTBO.

MHosxecTBa (4HCIOBBIE, T€OMETpUYECKUX @uryp). XapakTepUCTHUECKOE CBOMCTBO, JJIEMEHT
MHO)KECTBa, IIyCTOE, KOHEYHoe, OecKoHe4YHOe MHOXecTBO. CrnocoObl 3aJaHUs MHOXECTB
[TogmuokecTBO. OTHOILIEHUS NPUHAUIEKHOCTH, BKIIOUEHUs, paBeHcTBa. Omnepauuu Hal
MHOKecTBaMU. Mcronp30BaHue onepaiuii HaJi MHOKECTBAMH U BbICKa3bIBaHUSAMU. MHodcecmea Ha
KOOPOUHAMHOU NIOCKOCMU.

Kpyru Diinepa. Koneunbie n 6ecCKOHEUHbIE, CIETHBIE M HECUETHBIE MHOYKECTRBA.

VcTuHHBIE U JTOKHBIE BBICKa3bIBaHUs, ONEpallMi HaJ BbICKA3bIBAHUSIMU. A2edpa 6biCKA3bI8AHUII.
CBs13b BBICKA3bIBAaHUM C MHOKECTBaMH. KBaHTOPHI CyITIECTBOBAHMS M BCEOOITHOCTH.

3akoHbl JOTUKH. OcHosHble o2uieckue npasuia. Pelienne Jornyeckux 3aj1ad ¢ UCIO0JIb30BaHUEM
KpYroB DUJIEpa, OCHOBHBIX 102UHECKUX NPABUIL.

Ymozakmouenus. OOOCHOBaHHMA U JIOKa3aTeNbCTBO B MaremaTuke. Teopembl. Bumbl
MaTeMaTHYeCKUX  YTBepXKACHUU. Budwer  doxazamenvcms. Mamemamuueckas — UHOYKYUA.
Vmeepoicoenusn: obpamuoe Oannomy, NpPOMUBONONOINHCHOE, 00pamuoe NPOMUBONOIOHCHOMY
oannomy. IIpu3Hak u cBOMCTBO, HEOOXOAUMBIE U IOCTATOUYHBIE YCIOBUS.

Yuciaa U BeIpaKeHU s

IloBTOpenue. PemieHue 3amad ¢ HCHOJIB30BAHUEM CBOMCTB YHCEI M CUCTEM CUUCIICHUSA,
JEIMMOCTH, J0JE€H W 4YacTed, MPOLIEHTOB, MOJyJel uucen. PemieHue 3azad ¢ HCHOJIB30BAHUEM
CBOMCTB cTemeHe M KOpHEH, MHOTOYJIEHOB, IpPeoOpa3oBaHMWNl MHOTOYIEHOB U JAPOOHO-
palMOHAIbHBIX BBIpOXKECHUN. Pelenue 3amad ¢ MCnonb30BaHUEM IpajyCHONM Mepsl yriaa. Momaynb
YHUCJIa U €r0 CBOMCTBA.

Ocnosnas meopema apugpmemuxu. Ocmamku u cpaguenus. Aneopumm Eexnuoa. Kumaiickas
meopema 06 ocmamkax. Manaa meopema Pepma. (-uuHvle cucmemvl cuucienus. Pynkyus
Diinepa, uucno u cymma oenumeneli HAMypaibHO2O YUCIA.

Crenens ¢ 1eHCTBUTENBHBIM II0KA3aTENIEM, CBOWCTBA CTETICHH.

Paguannas Mepa yria, TPMrOHOMETpUYECKas OKPY>KHOCTb. TpUroHOMETpUUYecKre (GYHKIUU YUCET
U yriaoB. @opMyIibl IPUBEJICHHSI, CIIOKEHUSI TPUTOHOMETpUUYECKUX (QYHKIUH, GopMysbl I1BOHHOTO
U TIOJIOBMHHOTO  aprymeHrta. IIpeoOpa3zoBaHue CcyMMbl, pPa3HOCTM B  IPOHM3BEICHUE
TPUTOHOMETPUYECKUX (PYHKIUI, U HA0OOPOT.

Jlorapudm, cBoiictBa sorapudma. Ywucino €. JlecATHuHbli W HaATypalbHBIM JOrapudm.
[IpeobpazoBanue orapu(MUIECKUX BHIPAKESHUH.

IlepBuuHbIE NpEACTaBICHUS O MHOXKECTBE KOMIUIEKCHBIX 4YMCEN. /Jleiicmeus ¢ KOMNIeKCHbIMU
yucnamu. Komnnexcrno conpsoicennvie uucaa. Mooyne u apeymenm uuciaa. Tpuconomempuueckas
popma KomniekcHo2o uuca.




IIpusooumvle u Henpugooumvie mHozounenvl. Ocnosnas meopema aneebpvl. Cummempuueckue
MHO204neHbl. Llenouucnennvle u yeno3Haunble MHO2OUIeHbI.

Lennvie Opoou. Teopema epma o cymme K8aOpamos.

Cymmbl u psodsl, Memoobl CYMMUPOBAHUS U NPUSHAKU CXOOUMOCTIU.

Teopembl 0 npubIUNCEHUU OCLICTNEUMENbHBIX YUCET PAYUOHATLHBIMU.

YpaBHeHuUs M1 HepaBeHCTBA

IToBTOpenue. Pemenne 3a1a4 ¢ IOMOIIBIO YUCIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB C OJHOU
IIEPEMEHHOM, C MPUMEHEHHEM H300paX€HUs UHCJIOBBIX IPOMEXKYTKOB. Vcnonb3oBaHue
HEPAaBEHCTB M CHUCTEM HEPABEHCTB C OJHOM IEPEMEHHOW, YMCIOBBIX IIPOMEXKYTKOB, HX
oObemMHeHnH 1 niepecedeHuil. ['padudeckoe pemenne ypaBHEHUH 1 HEPABEHCTB.
Tpuronomerpuueckue ypaBHeHUs. OJHOpPOJHBIE TPUTOHOMETPUYECKUE ypaBHEHHUs. Pemenue
MPOCTENIINX TPUTOHOMETPUYECKUX HepaBeHCTB. lIpocreiiiine cucTteMbl TPUTOHOMETPUUYECKHX
YpaBHEHUM.

[Ipocrenmme noka3areabHble YpaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

HppanmonanbHble ypaBHEHMUS.

Pewenue ypasnenuii 6 komniekcHulx yucnax.

Metoa MHTEPBAJIOB JUIsl PELIEHUSI HEPABEHCTB.

I'padmyeckue MeTonbl pelieHus ypaBHEHUN M HepaBeHCTB. PellieHue ypaBHEHMH U HEPaBEHCTB,
COJIepKalIUX MEPEMEHHYIO IO 3HAKOM MOYJISI.

CucremMbl MOKa3aTeNbHBIX, JOrapu@MUYECKUX U HPpaAlMOHAIBHBIX ypaBHeHHH. CHCTeMbI
MOKa3aTeIbHbIX, JOrapuPMUUECKUX U UPPALMOHATIEHBIX HEPABEHCTB.

Huoghanmoser ypasnenus.

Hepasencmeo Kowu—Bynsaxoeckoeo, nepasencmeo Hencena, nepasencmsa o cpeonus.

VYpaBHEHUSI, CUCTEMBI YPAaBHEHUM C MapaMeTPOM.

@opmyna bunoma Horomona. Pewenue ypasnenuii cmenenu eviuie 2 cneyuanivuuix 6uoos. Teopema
Buema, meopema besy.

DOyHKIUHA
IloBTOpenue. Pemenue 3agay ¢ UCHONB30BAaHUEM YHCIOBBIX (QYHKUUA MU HUX TpaduKoOB.
Hcnonp3oBanne CBOWCTB M rpadUKOB JIMHEWHBIX M KBaJIpaTHYHBIX (QYHKIHMH, oOpaTHOM

MPOMOPLHUOHAIBHOCTH U QPyHKIMH Y = \/; .

Hynu ¢yHkuuu, npoMexyTku 3HAKOMOCTOSHCTBA, MOHOTOHHOCTh. HamOombliee u HaumeHblIee
3HaueHue ¢yHkuuu. llepuonnyeckne (GyHKIMM M HaUMEHbIIUMN mnepuoi. YeTHble M HEUETHBIE

byskuuu. Qynkyuu «OpobHas yacme yuciay Y = {X} u «yenas yacmo yuciay Yy = [X] :

TpuroHomerpryeckue QYHKIMH YUCIOBOrO aprymenra Y =COSX, y=sinXx, y=tgx, y=ctgx.
CBoiicTBa U rpadUKH TPUTOHOMETPUYECKUX (PYHKIHIA.

OOpatHble TpUrOHOMETpUUYECKHE (DYHKIIMHU, UX TJIaBHbIC 3HAYEHUS, CBOUCTBA U TpapUKH.
[TokazarenbHas ¢pyHKIMA U ee cBoiicTBa U rpaduk. OyHKIMs y =e*.

Jlorapudmuueckas GyHKIUS U €€ CBONCTBA U rpaduK.

CrenenHas GyHKIUS U €€ CBOWCTBA U IpaduK.

IIpeoOpazoBanus rpadukoB (QYHKIMHA: CABUT, YMHOXKEHHE Ha YHUCIO, OTPaKEHHE OTHOCHUTEIHHO
KOOPAWHATHBIX OCEH.

B3aumuo o6patnblie pyHkuuu. I'paduxu B3auMHO 0OpaTHBIX (YHKIHA.

TekcToBBIE 3a1a9H

IloBTOpenue. Pemienue 3a1a4 Ha ABIKEHUE U COBMECTHYIO pabOTy, CMECH U CILJIaBBI C MOMOIIBIO
TUHENHBIX, KBAAPATHBIX U IPOOHO-PAIIMOHATBHBIX YPABHEHUH U X CHCTEM.

[IpumeHeHre Mpu pelieHUH 3aJa4 CBOMCTB apu(METUUYECKOW U TE€OMETPHUYECKON MpOTpPECcCHH,
CYMMHUpPOBaHUs OECKOHEYHOM CXOAIIEHCS TeOMETPUIECKON MTPOTPECCHH.

9JIeMeHThI MATEMATHYECKOT0 AaHAJIN3a



[Tonstue mpenena GpyHkuuu B Touke. [lonamue npedena ¢pynkyuu 6 beckoneyHocmu. Acumnmomol
epaghuxa ¢ynkyuu. Cpasnenue Oeckoneuno manvix u bOeckoHeuno 6onvuiux. HenpepblBHOCT
byuaknun. Ceoticmea Henpepwiénvix ynxyuil. Teopema Betiepuumpacca.

Huddepenuupyemocts pynknuu. I[TpomsBoanas ¢ynknum B Touke. KacarenmpHas k rpaduky
¢bynkuuu. ['eomerpudeckuii U (GU3UYECKUN CMBICT MPOU3BOAHOW. [Ipumenenue npouzsoO0HOU 6
¢@uzuke. IIponsBoanble dneMeHTapHbIX GyHKIUH. [IpaBuna muddepeHupoBanms.

Bropas npousBoHast, ee reOMETPpUIECKUN 1 (PU3HIECKHIA CMBICI.

Touku sxcTpemyma (MakcuMyMa U MUHUMYMa). VccrienoBanue sneMeHTapHbIX (YHKINN HA TOYKH
OKCTpEMyMa, HauOoJIbIllee W HAMMEHbIIEe 3HAYCHHE C IMOMOIIBIO MPOU3BOAHON. [locmpoenue
epaghuxos @yuKyuil ¢ NOMOWbI0 NPoU3EoOHLIX. [Ipumenenue npousgooOHoU nNpu peuleHuu 3a0ad.
Haxooicoenue sxcmpemymos ¢hpyHkyuii HeCKOIbKUX nepemeHHbIX.

[lepBooOpaznas. Heomnpenenennsnii wuHTErpan. IlepooOpa3Hble 3I€MEHTApHBIX () YHKITHA.
[Tnomans kpuBonmHelHOM Tpanenuu. @opmyna Herotona-Jleitonuna. OnpeneneHHbId UHTErpall.
Buiyucnenue nnowadei niockux guzyp u 00vemos men 8pawjeHus ¢ NOMOWbI0 UHMeZPand.
Memoovl pewenus yHKYUOHATLHBIX YPAGHEHUT U HEPABEHCMS.

I'eomerpus

IloBTOpenue. Pemenne 3a1a4 ¢ UCIOIB30BAHUEM CBOMCTB (UTyp Ha IJIOCKOCTH. Pemienue 3amau
Ha J0Ka3aTelIbCTBO M TOCTPOEHUE KOHTpHpuMepoB. llpuMeHeHMEe NpPOCTEHIINX JOTHYECKHX
npaBuwi. PemeHue 3agay ¢ HMCHOJIb30BAaHUEM TEOPEM O TPEYrOJbHHKAX, COOTHOILIEHUH B
MPSIMOYTOJIbHBIX TPEYroJIbHUKAX, ()aKTOB, CBSI3aHHBIX C YEThIpEeXyrojpHUKaMu. Pemenue 3amau c
UCIO0JIb30BaHNEM (DaKTOB, CBSA3AHHBIX C OKPYXKHOCTSMH. PelieHue 3ajgady Ha H3MEpeHHs] Ha
IJI0CKOCTH, BBIYMCIICHUS JJIUH U IJIOWAAeH. Pewenue 3a0au ¢ noMouybio 6eKmopos u KOOPOUHAm.
Harnsannas crepeomerpus. [Ipusma, napauienenunen, nupaMuia, TeTpadp.

OCHOBHBIE MOHATHS F€OMETPUM B MPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX.
Ilonsamue 06 axcuomamuueckom memoode.

Teopema Menenas ons mempasopa. IlocTpoeHne ce4eHHl MHOTOTPAHHUKOB METOJIOM CIIENIOB.
LenTpanbHoe mpoekTupoBanue. [locTpoeHne ceueHnii MHOrOrpaHHUKOB METOIOM MPOEKITUH.
CkpemuBaroniyecsi mpsMble B MPOCTPAHCTBE. YTOJI MEXKIYy HUMH. Memoovl HaxodxxcoeHus
PACCMOSHULL MeAHCOY CKPEUUBAIOUSUMUCS NPAMBIMU.

Teopembl 0 mapauIeTbHOCTH NPSAMBIX M IUIOCKOCTEW B mpocrtpaHcTBe. [lapamnensHoe
MIPOEKTUPOBaHKE U n300paxenue Guryp. I eomempuueckue mecma mo4ex 8 NpOCMpaHcmae.
[lepneHuKyYISIpHOCTh NPAMOW U IIOCKOCTH. OpTOroHalibHOE IMpoekTupoBaHue. HakinoHHble U
npoekuuu. Teopema o Tpex NepreHauKyIsIpax.

Buowr mempasopos. Opmoyenmpuueckuti mempa’op, KAPKACHLIL mMempa’sop, PAGHOSPAHHbBILIL
mempasop. Ilpsamoyeonvhsiii mempas0p. Meouarvl u bumeouarsvt mempasopa.

Jlocmpausarue mempasopa 00 napainenenuneod.

Paccrosnus mexny ¢urypamu B nmpoctpancTBe. OOMmIM MeprneHauKyIsIp ABYX CKPEIIUBAIOIINXCS
MPSMBIX.

VYrinel B mpoctpanctBe. [lepneHAuKymsipHble TUIOCKOCTH. [l10uyadb Opmo2coHANbHOU NpOoeKyul.
Ilepnenoukynapnoe ceuenue npusmvl. Tpexepanmuviti u mMHocoepaumusili yeonr. Ceolicmea NIOCKUX
yenos MHo2oepanHozo yana. Ceolicmea nioCcKux u 08y2panHulx Y2108 mpexepanno2o yaaa. Teopemol
KOCUHYCO8 U CUHYCO8 Ol MPEeXSPAHHO20 Y2id.

Bunbl MHororpaHHukoB. Pazeepmiku mnozoepannuxa. Kpamuatiwue nymu na noeepxnocmu
MHO202PAHHUKA.

Teopema Diinepa. IlpaBunbHble MHOTOTPAHHUKHU. /[80TiCMBEHHOCMb NPABUTILHBIX MHO202PAHHUKOS.
IIpuzma. Ilapamnenenunen. CpoiicTBa mnapasuienenunena. IIpsSMOyrosibHbI napauleIenUIen.
HakiionHble TPU3MBIL.

[Mupamupa. Buabl nupamug. OneMeHTh NpaBUiIbHOM nupamuabl. [lupamugsl ¢ paBHO
HaKJIOHEHHBIMU peOpaMu U TPaHsIMH, UX OCHOBHBIE CBOMCTBA.

[Inomanu noBepxHOCTE MHOTOIPAHHHUKOB.

Tena BpameHus: TUIUHAP, KOHYC, map U cepa. CedeHus MUIMHIpPa, KoHyca U mmapa. [llapoBoii
CETMEHT, IIapOBOH CIIOH, IapOBOl CEKTOP (KOHYC).

VYceuenHas nupamMua U yCEYEHHBIN KOHYC.

Onemenmoi chepuueckou eeomempuu. Konuveckue ceuenus.



KacarenpHble mpsiMble M TJIOCKOCTH. BrucanHele W omucaHHble cdepwl. Kacarowuecs cgepbi.
Kombunayuu men epawjenus.

Bekroper m koopaunHatel. CymMma BEKTOPOB, YMHOXKEHHE BEKTOpa Ha YHCIO. YTOJN MEXIY
BekTopamu. CKaJsipHOE MPOU3BEICHHUE.

VYpaBHenne miockoctu. DopMmyna paccTosHUS MEXAYy TOYKaMu. YpaBHeHUe cdepbl. Dopmyia
paccmosnua om mouku 00 niockocmu. Cnocoowl 3a0anusi NPAMOU ypasHeHUAMU.

Pewenue 3adau u ooxazamenbcmeo meopem ¢ NOMOWbBIO BEKMOPO8 U MeMmOOOM KOOPOUHAM.
Dnemenmoi ceomempuu macc.

[TonsTe oobema. OObeMbl MHOTOTpaHHUKOB. OObEMBI TeIl BpallleHUs. Akcuomuvl obvema. Bwigoo
Gopmyn 06vemM08 NPAMOY2ONbHO2O napaiiesenunedd, NpusMvl U nUpamuosl. Dopmyavl 0
Haxoxcoenusi oovema mempasopa. Teopemvl 06 OMHOUEHUAX 0OBEMOB.

Ipunosicenuss unmezpana K 6bl4UCIeHUIO 00beM08 U nogepxnocmeu men epawernus. Ilnowaow
chepuueckozo nosca. Obvem waposozo cnos. llpumenenue 06vemMo8 npu peuteruu 3a0ay.
[Tnomans chepsr.

Paszeepmra yununopa u konyca. Ilnomaap NOBEPXHOCTH IIJIMH/PA U KOHYCA.

KomOuHaImm MHOTOTpaHHUKOB U TEJI BpaIlleHUsI.

[Tono6ue B nmpoctpancTBe. OTHOLIEHNE 0O0BEMOB U IIOIIA/ICH MOBEPXHOCTEN MOT0OHBIX (QUTYD.
Jeudicenuss 6 mpocmpancmee: NApaLiebHblll  NEPEHOC, CUMMEMPUsi  OMHOCUMETILHO  NIOCKOCTU,
YEHMPATbHASL CUMMEMPUS], NOBOPON OMHOCUMETLHO NPSMOLL.

IIpeobpaszosanue nooobus, comomemus. Pewenue 3adau ma niockocmu ¢ uUCnoivb308aHuem
cmepeomMempu4ecKux Memooos.

CTaTHCTHKA ¥ TEOPHs BEPOSITHOCTEM, JJOrHKA U KOMOMHATOPUKA

BeposiTHOCTH U CTATHCTHKA, JTOTHKA, Teopusi rpadg)oB U KOMOMHATOPUKA

IloBTOpenue. Vcnonp3oBanue TabiaMIl U Juarpamm JJis IpeICTaBlICHUs TaHHBIX. Pemienue 3amau
Ha TPUMEHEHHUE ONMHUCATENbHBIX XapaKTEPUCTHK YHUCIOBBIX HAOOpPOB: CPEAHMX, HAWOOJBIIETO U
HaVMEHBIIIETO 3HAYEHUs, pa3Maxa, TUCIIEPCUU U CTAHJAPTHOTO OTKJIOHEHMs. BpIuncieHne 4acToT
U BEpPOSATHOCTEH COOBITHIA. BblunciaeHHWE BEpPOSTHOCTEH B OMNBITAX C PABHOBO3MOXKHBIMH
JJIEMEHTapHBIMU Hcxojamu. Mcnonp3oBaHue KOMOMHATOpPHKH. BplunciaeHne BeposTHOCTEH
HE3aBUCUMBIX COObITHH. Mcmonp30Banne GopMyIibl CIIOKEHHUS BEPOSTHOCTEH, quarpaMm Diiepa,
nepeBa BeposiTHOCTeH, popmyibl bepuymnu.

Beposimnuocmnoe npocmpancmeo. Axcuomvl meopuu eposimrocmeil.

VYcnoBHasi BepoSATHOCTh. [IpaBuiio ymMHOMXEHUsS BeposiTHOCTEH. DopMmylia MOJHOW BEPOSITHOCTH.
®opmyna baiieca.

JluckpeTHple  cilydaiilHble BeIWYUMHBI W pacnpeneneHus. COBMECTHbIE — pacHpelleieHUs.
Pacnpenenenrie cymMmbl M NpOW3BEIACHUS HE3aBHUCHUMBIX CIy4alHBIX BEIWYMH. Maremaruueckoe
0’KMJIaHHE U JUCHEPCHs CIydyallHOM BEIWMYMHBI. MaTreMaTH4ecKoe OXKUIAAHUE U TUCIIEPCUSl CYMMBbI
CIIy4ailHbIX BEJIMYUH.

bunapnas cnyuaiiHas BenuuuHa, pacupeneneHue beprymin. ['eomerpuueckoe pacmpenereHue.
bunoMuanbpHOE pacrpeneseHre U €ro CBOWCTBA. [ unepeeomempuueckoe pacnpeoeieHue U e2o
ceoticmaa.

HenpepsiBHble cnyyaiiHble BenuuuHbl. [In0THOCTE BeposiTHOCTH. DYHKIUS pacHpelereHUsl.
PaBHOMEpHOE pacnipeneneHue.

Ilokazamenvroe pacnpedenenue, e2o napamempbi.

Pacnpeoenenue Ilyaccona u eco npumenenue. HopmansHoe pacnpeaenenue. @ynkuus Jlamnaca.
[Tapamerpsl HOpMasibHOTO pacnpeneneHus. [lpuMepsl ciaydallHBIX BEJIMYMH, TOJYUHEHHBIX
HOPMaJbHOMY 3aKOHY (MOTPEIIHOCTh W3MEPEHUH, POCT dYenoBeKa). [lenmpanvhas npedenvHas
meopema.

Hepagencmeso Yebdviuesa. Teopema Yebviuwesa u meopema Bepuyninu. 3axon Oonvuux wucen.
Buvibopounwiii memoo usmepenus eepossmuocmeil. Ponb 3akona 6onvuiux uucen 6 Hayke, npupooe u
obwecmse.

KoBapuamus aByx ciydaifHpix BenuuuH. [lonsitue o xodddummente xoppemnsiun. CoBMeCTHBIE
HAOJIOIEHUST JBYX CIy4YalHBIX BEIMYUH. Bwuibopounwiii kodpguyuenm roppensyuu. Jlunetinas
pezpeccusi.



Cmamucmuueckas ecunomesa. Cmamucmuka Kpumepus u ee ypoeeHv 3uavumocmu. lIposepka
npocmeuwux —eunomes. IOMNUpuUYecKue pacnpeoeieHuss U Ux CeA3b ¢ MeopemuyecKuMu
pacnpedenenusamu. Paneosas xoppenayus.

Ilocmpoenue coomeemcmeuii. Huvekmuenvie u ciopvekmusHvle coomeemcmesus. buekyuu.
Juckpemuas nenpepvisnocmo. Ilpunyun [Jupuxie.

Koouposanue. J[eouunas 3anuce.

OcnosHnvle nonamusi meopuu zpaghos. [lepesvs. [lgouunoe odepeso. Ceaznocmv. Komnonenmol
cesasnocmu. Ilymu na epaghe. Diineposvt u I amuibmonossl nymu.

3. TemaTnuyeckoe NJIaHUPOBaHUE
€ YKa3aHHe KOJHUYeCTBAa YaCOB, OTBOJUMBIX HA OCBOEHHUE KAMKIOH TeMbl

YueOublii npeaMet «MaremMaTuKa»
Yriay0aéHHblii ypoBeHb
(u3 pacyera: 6 yacoB B Heaento (34 yueOHBIX Heen) 3a 2 roja)

Ne OcHoBHBIE pa3/iesibl COAepPKAHUS KoiunuecTBo yacos
nn (B TOM umcie
KOHTPOJIbHbIE PA00THI)
10 kaace
1 | IloBTOpeHue Kypca MaTEMATHKHU 32 OCHOBHYIO IIKOJIY 14
2 | [loBTOpEeHUE U pacuIupeHNe CBECHUN O MHOYKECTBAX, 20
MaTeMaTHYeCKOMN JIOTHKE U (PYHKIUSIX.
3 | BBenenue B crepeoMeTpuio 8
4 | Crenennas QpyHKIus. 21
5 | I[MapamienbHOCTh B MPOCTPAHCTBE 15
6 | Tpuronomerpuieckue GyHKINUH. 28
7 | lleprieHAMKYISPHOCTD B IIPOCTPAHCTBE 28
8 | TpuroHoMeTrpudeckne ypaBHEHHS U HEPABEHCTBA. 21
9 | MHororpaHHUKH 16
10 | IlpomwsBoaHas u e€ NpUMEHECHHUE. 27
11 | IToBTOpEHHE. 4
UTOro 204
11 kaace
1 [ToBTOpenue kypca «Marematuka» 10
3a 10 kacc
2 ITokazarenpHas u norapudmuyueckas QyHKIUU 37
3 KoopauHaTsl 1 BEKTOPBI B IPOCTPAHCTBE 23
4 WHTerpan u ero npuMeHeHue 14
5 Tena BpaiieHus 37
6 KomnnekcHble uncna 13
7 O06bembl Ten. [Tnomans cheps 19
8 DNEeMEHTBI TEOPUH BEPOSITHOCTEN 25
9 IToBTOpEHUe U cucTemaTH3anus yaeOHOro MaTepuaa 26
Kypca MaremaTuku 7-11 kmacca
HUTOI'o 204
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