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Pabouas mporpamma mo mpenmery «AnrebOpa» (0a30BbIii YpOBEHB) IJsI YPOBHS CpPEIHETO
obmrero oOpa3oBaHus pa3pad0TaHa Ha OCHOBE TPeOOBAHUM K pe3yabTaTaM OCBOCHHUSI OCHOBHOM
o0Opa3oBaTenbHO MporpaMMbl cpeaHero odbmiero oopazoanust MOY «Ywmeiranckas COII» ¢
Y4€TOM MPOrpaMm, BKIIIOUEHHBIX B HEe.

1. ILiaaupvemble pPe3VJabTaThl 0CBOCHHUS V4E€OHOro npeaMera (JIMYHOCTHLIE,
MeTanpeaMeTHbIe, MpeaMeTHbIE).

JInuHocTHbie YY]|

1) chopMHpPOBAaHHOCTD MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHUS
HayKH; KPUTHYHOCTb MBIIIJICHUS, YMEHHE paclo3HaBaTh JIOTMUYECKH HEKOPPEKTHbIE
BBICKA3bIBaHUS, OTIMYATh TUIIOTE3Y OT (haKTa;

2) TOTOBHOCTh M CHOCOOHOCTH BECTHM JAHAJOr C JAPYTUMHU JIIOJbMH, JOCTHraTh B HEM
B3aMMOIIOHMUMAHHUS, HAXOAUTh OOIIUE TIeNTH U COTPYIHUYATH ISl MX JOCTHKCHHUS,

3) HaBBIKM COTPYIHUYECTBA CO CBEPCTHUKAMH, ACTbMHU MIIAJIIETO BO3pacTa, B3pPOCIBIMU B
00pa30BaTeNbHOM, OOIIECTBEHHO MOJIE3HON, yUeOHO-UCCIIEI0BATENbCKOM, IPOEKTHON U IPYrUX
BUJIaX JESATENbHOCTH;

4) rOTOBHOCTPH U CITOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOpa30BaHUIO, HA TIPOTSHKCHUN
BCEH JKM3HHM; CO3HATEIbHOE OTHOIICHHE K HENPEepPhIBHOMY OOpa30BaHUIO KaK YCIOBHIO
yCIENHOMW MPodeCcCHOHATBHON 1 00IIECTBEHHOM JACSITEIILHOCTH,

5) acreTMdyeckoe OTHOIICHHE K MHUPY, BKJIIOYas 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA;

6) Oco3HaHHBII BBIOOp Oynymiel mpodeccud U BO3MOKHOCTEH peanu3alii COOCTBEHHBIX
KU3HEHHBIX IUIAHOB; OTHOIICHHE K MNPO(EeCCHOHAIBHOW AEATENbHOCTH KaK BO3MOXKHOCTHU
y4yacTusi B PEIICHWU JHYHBIX, OOIIECTBEHHBIX, TOCYJAapCTBEHHBIX, OOIICHAIMOHAIBHBIX
npooiieM.

Meranpeamernbie YY /]

1) ymeHHE CaMOCTOSITENIBHO OIpEAENsATh LU JeATENbHOCTH M COCTaBJISATh IUIAHBI
JEATEIIBHOCTH;  CaMOCTOSITENIBHO  OCYLLECTBIISITh, KOHTPOJIMPOBaTb U  KOPPEKTUPOBATH
JeSITENIbHOCTD; MCIIOJIb30BATh BCE BO3MOKHBIE PECYPCHI I JOCTUKEHHSI TOCTABJICHHBIX Lesel
U pealin3aliuy MJIaHOB JEATeIbHOCTH; BBIOUPATh YCIIEIIHbIE CTPATETHH B Pa3IMYHBIX CUTYalMSX;
2) yMeHHEe TMPOAYKTUBHO 0OIIAThCA M B3aMMOJEHCTBOBATH B MPOIECCE COBMECTHOMN
NEeSITeIbHOCTH, YYUTBIBaTh MO3MLMU JAPYIHMX YYAaCTHMKOB JESTENBHOCTH, 3((eKTUBHO
paspeniaTh KOH(IUKTHI;

3) BiageHMe HaBbIKAMM I103HABAaTEIbHOHM, Y4eOHO-HCCIENIOBATEIbCKOW H  MPOEKTHOM
JESTEIbHOCTH, HaBBbIKAMU  pa3pellieHuss [poOsieM; CIocoOHOCTh M TOTOBHOCTh K
CaMOCTOSITEIBHOMY MOMCKY METOZOB PEIICHUs NMPAaKTUYECKUX 3a/1ad, IPUMEHEHHUIO pa3IMYHbIX
METOJIOB O3HAHNUS;

4) TOTOBHOCTH M CHOCOOHOCTH K CAMOCTOSTEIbHONH HMH(OPMAIMOHHO-IO3HABATEIbHOM
JeSITEIbHOCTH, BKJIIOYash YMEHUE OPHUEHTHUPOBATHCA B PA3IUYHBIX MCTOYHHMKAX HH(pOpMaluy,
KPUTUYECKH OLIEHUBaTh W WHTEPIPETUPOBATh HHPOPMALMIO, IMOJYyYaeMYIO0 H3 DPa3IUYHBIX
HCTOYHUKOB;

5) yMmeHue HUCHoJb30BaTh CpeICTBAa MHPOPMALMOHHBIX U KOMMYHUKALMOHHBIX TEXHOJOTHI
(manee — WKT) B pelieHun KOTHUTHUBHBIX, KOMMYHMKAaTUBHBIX M OpPraHU3AI[MOHHBIX 3ajay C
coO0JII0IeHHEM TpeGoBaHUI PrOHOMUKH, TEXHUKHU 0e3omacHoCTH, TMTUEHB,
pecypcocOepeKeHus, MPABOBBIX M ATUYECKUX HOPM, HOpM HH(POPMAIIMOHHON 0€30TTaCHOCTH;

6) BiaJieHHUE A3BIKOBBIMU CPEICTBAMU — YMEHHE SICHO, JIOTUYHO M TOYHO M3JIaraTh CBOIO TOUKY
3pEeHus, UCII0JIb30BaTh aJIeKBATHBIE A3BIKOBHIE CPE/CTBA;



7) BnajieHNe HaBBIKAMU MO3HABATEIBHOM pedIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX IEHCTBUH U
MBICIIUTENIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAaHUM, IPAHUL] CBOETO 3HAHMS U HE3HAHMS,
HOBBIX [T03HABATEIIbHBIX 33724 U CPEICTB UX JTOCTHUKCHUS.

Hpe}lMeTHbIe pe3yJbTaThbl

ba3oBrlil ypoBeHb

IIpenMeTHBIE pe3ynbTaThl OCBOCHHUS MHTETPUPOBAHHOIO Kypca MaTEMaTHUKU OPUEHTUPOBAHBI HA
(dopMHpOBaHKE IEIOCTHBIX MPEJCTABICHUNH O MHpE M OOIIEH KyJIbTyphl OOYUYaIOIIMXCS MyTEM
OCBOCHMS CHCTEMAaTMUYECKHMX HAyYHBIX 3HAHUH M CIIOCOOOB AEHCTBUI Ha MeTanpeiaMeTHOH
OCHOBE, a IPEJAMETHBIE pE3yJIbTaThl OCBOECHUS Kypca aiareOpbl M Hadall MaTeMaTH4YECKOIO
aHamu3a Ha 0a30BOM YypOBHE OpHEHTHPOBaHbl Ha oO0eclie4eHHue MPEeUMYIIECTBEHHO
0011eo0pa3oBaTeIbHONM U OOMIEKYIBTYPHOU MOATOTOBKH. OHU MPEIIONararoT:

1) chopMUpOBaHHOCTD MPEACTABIECHUI O MaTeMaTHKE KaK YaCTH MUPOBOM KYJIBTYpbl U O MECTE
MaTeMaTHKH B COBPEMEHHOW HMBUJIM3AIMU, O CIIOCO0aX OMUCAHUS HAa MAaTEMaTHYECKOM SI3BIKE
ABJICHUH PEaIbHOIO MUDA;

2) chOpMUPOBAHHOCTb MPEACTABICHUI O MaTeMaTUYECKUX IOHATHUSIX KaK O BayKHEHIINX
MaTEMaTHYECKUX MOJEIIAX, IIO3BOJIIOIMX ONMCHIBATh U U3y4aTh pa3HbIE IPOLECCH] U SBICHUS;
IIOHUMAaHNE BO3MOKHOCTH aKCHOMAaTUYECKOIO ITIOCTPOEHUsI MATEMATUYECKUX TEOPUH;

3) BiageHMe MeETOJaMM J0Ka3aTeIbCTB M aJIrOPUTMOB PELICHMS; YMEHHME HX NPUMEHSATH,
IIPOBOJIUTH JOKA3aTEIIbHBIC PACCYKICHUS B XO/I€ PEIICHUS 3a/1a4;

4) BiajgeHWe CTaHAAPTHBIMM NpUEMAMU PpEIICHUS palMOHAIBHBIX U HPPALMOHAIBHBIX,
IIOKA3aTEJIbHBIX, CTEIEHHBIX, TPUIOHOMETPUYECKUX YPAaBHEHHMII W HEPABEHCTB, MX CHUCTEM;
MCII0JIb30BaHUE FOTOBBIX KOMIIBIOTEPHBIX IIPOIPaMM, B TOM YMCJIE JUIsl IOMCKA IIyTH PEIICHUS U
WJUTFOCTPALIMY PELICHUS] YPABHEHUN U HEPABEHCTB;

5) chopMHUPOBAaHHOCTh MpPEACTaBIEHUH 00 OCHOBHBIX IOHATHUSX,
MaTE€MaTHYeCKOro aHaJIn3a;

6) copMHPOBAaHHOCTh MPEACTABICHUN O Ipoleccax U SBJICHUAX, UMEIOIUX BEPOATHOCTHBIN
XapakTep, O CTATHCTUYECKUX 3aKOHOMEPHOCTSX B PEaJbHOM MHpPE, 00 OCHOBHBIX MOHSATHSIX
3JIEMEHTAPHOM TEOPUM BEPOSITHOCTEH; CHOPMUPOBAHHOCTb YMEHHM HaXOIUThb M OLIEHUBATb
BEPOATHOCTH HACTYIUJICHUS COOBITUN B NPOCTEMIINX MPAKTUYECKUX CUTYallUsIX U OCHOBHBIE
XapaKTEPUCTUKU CIIy4allHbIX BEJIMYHH;

7) BiajeHHWE HABbIKAMHU HCIOJb30BAaHUS TOTOBBIX KOMIBIOTEPHBIX MPOrpaMM IpPH PELICHUH
3a/1a4.

naciax #nu METogax

B pesynbrare wusydeHuss y4deOHOro mpeamera «Ainredpa» Ha YpOBHE CpeIHEro oOIIero
o0Opa3oBaHMUs:

10 kaace

BeinyckHuk Ha 60a30BOM ypOBHe
HAYYHTCSH:

BoinyckHuK Ha 0230BOM yPOBHE IOJIY4YHT
BO3MOKHOCTh HAYYUTHCH:

OnepupoBarb Ha 0230BOM YpPOBHE HMOHSATHSIMHU:
KOHEYHOE MHOYKECTBO, 3JIEMEHT MHOXKECTBa,
MOJIMHOXECTBO, NIepeceueHre U 00beJUHEHNE

MHOKECTB,  YHUCIIOBbIE =~ MHOXXECTBa  Ha
KOOpJMHATHOM IpsIMOW, OTPE30K, HHTEpBal,
OIepupoBaTh Ha OA30BOM YpOBHE MOHSTHUSIMHU:
YTBEPXKACHUE,  OTPULAHUE  YTBEPXKIECHUS,
VCTUHHBIE U JIOXKHBIE YTBEPXKICHHs, NPHIHHA,

OnepupoBatb MOHSTHUSIMHU: KOHEYHOE
MHO’KECTBO, AJIEMEHT MHO’KECTBA,
MOJMHOXECTBO, NepeceueHre U 00beIMHEHUE
MHOJKECTB,  YHCJIOBbIE =~ MHOXXECTBa  Ha
KOOpJMHATHOM IpsIMOM, OTPE30K, HHTEpBal,

MIOJIyUHTEPBAJ, IPOMEXKYTOK C BBIKOJIOTOU
TOYKOH, rpagudeckoe IIPE/ICTABIICHUE
MHOXECTB Ha KOOPJAMHATHOM IUIOCKOCTH,




CJIEACTBHUE, YaCTHBIN o0miero
YTBEPKIECHUSI, KOHTPIIPUMED;

HaXOAWTh IepeceuyeHrue U OObEIUHEHHE ABYX
MHOJKECTB, IMPEICTaBICHHBIX TIpapUuecKku Ha
YHUCIIOBOM IIPSIMOW;

CTPOUTh HAa YHUCIOBOM MPSIMON MOAMHOMXKECTBO
YHUCIIOBOTO MHOKECTBA, 3a/laHHOE IPOCTEUIIUMU
YCIIOBUSIMU;

pacro3HaBaTh JIO)KHBIE YTBEPKICHUs, OLINOKN B
PacCyXIE€HHUAX, B TOM YHCJIE C MCIIOJIb30BAHUEM
KOHTPIIPUMEPOB.

ciyvait

B noBcenHEBHOM KU3HU U NIPU U3YYEHUH APYTUX
MPEeAMETOB:

[J MCcMojb30BaThb YMUCJIOBbIE MHOXKECTBAa Ha
KOOPAWHATHOW MPSIMOM NI OMUCAHUS PEATbHBIX
MPOLECCOB U SIBIEHU;

IPOBOJUTH  JIOTUYECKHE  pACCYX ACHHUA B
CUTyalUsiX NMOBCEAHEBHOM kU3HU. OnepupoBaTh
Ha 0a30BOM YPOBHE MOHATUSAMH: LIEIOE YHUCIIO,

JeIUMOCTh ~ 4Yucell, OOBIKHOBEHHas  JpoOb,
JecATHYHas  Jpo0b, paLMOHAIBHOE  YHUCIIO,
NpuONMKEHHOE 3HAYEHUE YHUCIIA, 4YacTh, A0,
OTHOLIIEHHE, IPOLIEHT, HIOBBIILIEHHUE u

NOHW)KEHUE Ha 3aJaHHOE YHCJIO IPOICHTOB,
MacIrrao;
OnepupoBaTh Ha 0A30BOM YpPOBHE MMOHATHIMH:

Jorapugm qucia, TPUTOHOMETPUYECKAs
OKPY’KHOCTb, TpajyCHas Mepa yrjia, BeJIUYHHA
yria, 3a/1aHHOTO TOYKOH Ha
TPUTOHOMETPUYECKOH  OKPY)XHOCTH,  CHHYC,

KOCHHYC, TAHT€HC W KOTAHI'€HC YIJIOB, UMEIOIINAX
IIPOU3BOJIBHYIO BEJINYUHY;

BBINOJIHATH ~ apudMeTHyeckue  JeHCTBUA ¢
LEIBIMY U PAllMOHAJIEHBIMU YHCIIAMH;
BBITIOJIHATD HECJIOKHBIE peoOpa3oBaHus

YHUCJIOBBIX BBIPAKEHHUH, COJAEPXKALIMX CTENEHH
quceN, MO0 KOPHU W3 4Yucen, 100 Joraprudmsl
YUCEIT;

CpaBHMBATh PALMOHAJIbHBIE YHCIIAa MEXIY COOOH;
OLICHMBATh W CPAaBHUBAThb C paIlMOHAIbHBIMU
YUCJIAMU 3HAUEHMs] LEJIbIX CTENEHEW 4Yucell,
KOpPHEH HAaTypajlbHOW CTENEHUW H3 4YHCEll,
JIOrapu(MOB YHCEIl B IIPOCTHIX CIIydasx;
n300pakaTb TOYKAMH Ha YHCIOBOW MPSAMOI
LIeJIbIE€ U pallMOHAJIbHbIE YHCIIA;

n300pakaTb TOYKAMH Ha YHUCJIOBOM MPAMOIL
LeNble CTENEHU YHuCell, KOPHHM HaTypalbHOU
CTEIEHH U3 YKCEII, J0rapu(Mbl Uncea B IPOCTHIX
cllyvasix;

BBITIOJIHATH HECJIOKHBIE NTPEOOpPa30BaHUS IIEIBIX
" JIpOOHO-PAMOHAIBHBIX OyKBEHHBIX
BBIPAKCHU;

BBIpa)XaTh B MPOCTEHIINX CIy4asX U3 PaBEHCTBA
OJIHy IEPEMEHHYIO Yepe3 APYTHE;

OIIEpUPOBATh  IOHATUAMU:  YTBEPXKICHMUE,
OTPULIAHUE  YTBEPKACHUs, HCTUHHBIE U
JIO)KHBIE YTBEPXKIEHHUSA, NpPUYUHA, CIEACTBHE,
YacTHBIM  ciydaid  oOIIero  yTBEp:KICHHUS,
KOHTPIIPUMED;

MIPOBEPSITh MPUHAJIEKHOCTh JJIEMEHTa
MHOECTBY;

HaXOIUTh  IepeceyeHue U  OObeJUHEHHUE
MHOJKECTB, B TOM YHCJIE MPEACTAaBICHHBIX

rpaguyeckn Ha YHCIOBOW TIpAMOH H Ha
KOOPIAWHATHOU IJIOCKOCTH;

IPOBOANUTH [TOKA3aTEJIbHBIE PACCYKACHUS UL
000CHOBaHUSI UCTUHHOCTH YTBEPKACHUM.

B noBcenHeBHOM XU3HU U IPU U3YUYEHUU APYTUX
MPEAMETOB:

HCIIOJIb30BaTh  YHUCJIOBBIE  MHOXECTBAa  Ha
KOOPAWHATHOW MNPSIMOM W Ha KOOPAWHATHOU
IUIOCKOCTH I ONHCAHUs pealIbHbIX MPOLIECCOB
U SIBIICHMIA;

NPOBOJUTH  JOKa3aTeJbHbIE PACCYKICHHUS B
CUTYyalUsIX MOBCEIHEBHOMN XU3HU, MIPU PEILICHUU

3ajad U3 Apyrux npeameroB  CBoOOAHO
ONepupoBaTh  MOHATHSAMHU:  LEJIOE  YHUCIIO,
JeIUMOCTh ~ 4YucCell, OOBIKHOBEHHas  JpoOb,
JecsTU4Has  JIpoOb, palMOHAJIBHOE  YHCIIO,
npuONMKEHHOE 3HAYEHUE 4HUCIIA, 4YacTh, A0,
OTHOIIICHHUE, IPOLEHT, HOBBILIEHUE u

MOHW)KEHUE Ha 3aJaHHOE YHCJIO MPOICHTOB,
Macrrao;

NPUBOJIUTH  MIPHUMEPHI
CBOMCTBAMM JIETUMOCTH;
ONEpHUPOBaTh TOHSATHAMHU: Jorapudm yucia,
TPUTOHOMETPUYECKAs OKPY)KHOCTh, PaIHaHHAS U

qucea C 3aJaHHbIMHA

rpajgycHas Mepa  yIja, BeJIMYMHA  yIja,
3aJaHHOTO0 TOYKOM Ha TPUTOHOMETPHUYECKOMN
OKPYKHOCTH, CHHYC, KOCHUHYC, TaHIE€HC U

KOTAHI'CHC YIJIOB, HMCHOIIHUX IIPOU3BOJIbHYIO
BCJIIMYMHY, YHCJIa € U T,

BBIITOJIHATD apI/I(i)MeTI/I‘-ICCKI/IC HCfICTBHS[, coycTas
YCTHBIC U MMUCbMCHHBIC NIPUCMbI, IIPUMCHASA ITPH
HCO6XOI[I/IMOCTI/I BbIYUCIUTCIIbHBIC YCTPOﬁCTBa;

HaXOAWTh  3HAYEHWs KOPHS  HATypaJbHOMN
CTEIIEHH, CTETICHH c panuoOHaIbHBIM
HoKaszaTejaeM, Jiorapudma, HUCHOIb3ys IpH

HEOOXOIMMOCTH BBIUNCIIUTEIbHBIC YCTPONCTBA;
MIOJIB30BAaTbCA OLIEHKOM W IIPUKUIAKOU IIpU
MIPAaKTUYECKHUX PACUETaX;

NpPOBOJAUTH 1O U3BECTHBIM  (opmynaMm U
npaBUiIaM npeoOpazoBaHuUs OYKBEHHBIX
BBIPQKEHHUM, BKIIOYAIOUIMX CTENEHU, KOPHHU,

J0rapu(pMbl U TPUTOHOMETPUUECKUE PYHKINH;
HaXOJUTh 3HAYCHUS YHCIIOBBIX U OYKBEHHBIX
BBIPAKEHUIA, OCYHIECTBIISII ~ HEOOXOIUMbIe




BBIYUCIISITh B MPOCTBIX CIIydasiX 3HAYCHHS
YHUCIOBBIX W OYKBEHHBIX  BBIPQXKCHUIA,
OCYIIECTBIISII HEOOXOJMMBIE TOJCTAHOBKUA U
npeoOpa3oBaHus;

n300pakaTb CXEMAaTHYECKU Yrod,
KOTOPOTO BBIpAKEHA B TPAIyCax;
OLICHWBATh 3HAaKU CHHYCa, KOCHHYCa, TAaHICHCA,
KOTaHIeHCa KOHKPETHBIX YTJIOB.

BCJIMYHWHA

B noBcemHeBHOM KU3HU U TPU U3YYEHUH IPYTHX
y4eOHBIX MPEAMETOB:

BBIMIOJIHATh BBIYMCIICHUS NPHU PELIEHUU 3aaad
MPaKTUYECKOTO XapaKTepa;

BBITIOJIHATH IMMPAKTUYCCKHUC pacucCThl C
HCIIOJIb30BAHUEM npu HGO6XOI[I/IMOCTI/I
CIPAaBOYHBIX MAaTEPHUAJIOB U BBIYUCIUTEIbHBIX
YCTPOICTB;

COOTHOCHTH peasibHbIE BEJIMYUHBI,

XapaKTEPUCTUKA OOBEKTOB OKPY)KAIOIIEr0 MHUpa
C MX KOHKPETHBIMU YHCJIOBBIMHU 3HAYCHHUSIMHU;
UCIIONIB30BATh METO/BI OKPYTJICHHSI,
OpUOMMKEHUsST W TPUKHIKA TPH  PELICHUH
NPAKTHYECKUX 337124 MOBCETHEBHOM KU3HH
Pemate nuHelHble ypaBHEHMsS M HEPAaBEHCTBA,
KBaJIpaTHBIC YPaBHEHHUS,

pelaTh JorapupMUUECKHe ypaBHEHUS BHIA

log a (bx + ¢) = d u npocreiimme HepaBeHCTBA
Buja log aX < d;

pelaTh MoKa3aTeNlbHbIe ypaBHEHHS, Buaa 8= d
(rme d MOXHO MPEACTaBUTh B BHIC CTEICHH C
OCHOBaHHMEM &) W MpPOCTEeHIINe HEPaBEeHCTBA
Buja a * < d (rme d MOXHO TIPECTaBUTH B BHIC
CTETICHN C OCHOBAHHEM a);.

NPUBOJNTH  HECKOJBKO TMPHUMEPOB  KOPHEH
MPOCTEHIIIEr0 TPUTOHOMETPHUYECKOTO YPaBHEHHS
BUJA: sSin X =@, C0S X =3,tgX=a,ctgx =a, rne a
— TaOJINYHOE 3HAYCHHE COOTBETCTBYIOIIECH
TPUTOHOMETPUYECKON (PYHKIIHH.

B noBceaHeBHOM XKM3HU U IPU U3YUEHUU APYTUX

IIPEAMETOB:
COCTaBJISITh M pEllaTh YpPaBHEHUS U CHCTEMbI
YpaBHEHUH  MpPU  PELICHUH  HECJIOXHBIX

IMMPAaKTUYCCKUX 3aJia4

OnepupoBath Ha 0a30BOM YpOBHE MOHITHIMMU:
3aBUCHUMOCTh BEJIMYMH, (QYHKIMS, apryMeHT Hu
3HaueHue (yHKUUHU, OOJACTh OMNpENeNeHUus |
MHOKECTBO ~ 3HaueHUM  (QyHKUUHM, Trpaduk
3aBUCUMOCTH, rpa@uK GyHKIMH, HYJIU QyHKUIUH,

MIPOMEXKYTKHA 3HAKOIIOCTOSIHCTBA, BO3pacTaHUE
HAa YHCJIOBOM TIPOMEKYTKE, YObIBaHHWE Ha
YHCJIOBOM  TIPOMEXYTKe,  HauOoibliee U

HaVMeHbIlee 3HaueHHe (PYHKIIMU HA YHUCIIOBOM
OPOMEXYTKE, Teproindeckas (QyHKIHUs, TEPUOJT;

IIOACTAaHOBKH U npeo6pa30BaHH51;

1/1306pa>1<aTL CXCMAaTUUYCCKN yIoJl, BCJIWYMHA
KOTOPOT'O BbIpaXC€Ha B I'palyCax WM paluaHax;
HCIIOJIB30BAaTh IIPpU PCIICHHUHU 3aaa4 TaOIMYHEIE

3HAYEHUs]  TPUTOHOMETPUYECKUX  (DYyHKIUi
YIJIOB;
BBIIIOJIHATh ~ NIEPEBOJ  BEIMYMHBI yIjia W3

panuaHHOM Mepbl B IPaJAyCHYIO 1 00paTHO.

B noBceHeBHOM KU3HU U TTPU U3YUYEHUH IPYTHX
y4eOHBIX MPEAMETOB:

BBITTIOJIHATH I[efICTBHH C YHCJIOBBIMU OaHHBIMH
IIPU PELLEHUH 3a/1a4 IPAKTUYECKOTO XapakTepa 1
3aJlad = M3 PA3NMYHBIX  O0NacTed  3HAHWH,
HCIIOJIB3Yys IIpHU HCO6XOI[I/IMOCTI/I CIIpaBOYHBIC
MaTepHaibl U BBIYUCIUTENBHBIE YCTPOUCTBA;
OLICHMBATh, CPAaBHUBAaThb M HCIOJIb30BaTh IPHU
pPEIIEHNH  MPaKTUYECKUX  3aJad  YHCIIOBbIE
3HaYEHUs] PEAJbHBIX BEJIMYUH, KOHKPETHbIE
YHCIIOBBIE XapaKTEepPUCTUKU 00BEKTOB
OKPY>KaroIllero Mupa

Pemats palriOHAJIbHBIC, IIOKAa3aTCJIbHBIC u
JorapupMUUYECKe YypaBHEHHUS U HEpaBEHCTBA,
npocTeimue HMppanyvoHaIbHbIE "
TPUTOHOMETPUICCKUEC YpaBHCHUS, HCPABCHCTBA
U UX CUCTEMBI;

UCIOJb30BaTh METOJbl PEUICHHUS YpPaBHEHMIA:
NpUBEIEHUE K BHJYy «IPOU3BEIECHUE PABHO

HYJII0» WM «4aCTHOE pPAaBHO HYJIIO», 3aMeHa
HEPEMEHHBIX;
UCIIOJIb30BaTh METOJ WMHTEPBAJIOB Ul PELLCHUS
HEPABEHCTB;
UCTIONBb30BaTh  Tpaduyeckuii  MeTon Ul
OpUOMMKEHHOTO  PELICHUs  ypaBHEHUH |
HEPABEHCTB;
n300paxkaTh Ha TPUTOHOMETPUYECKOI

OKPYKHOCTH MHOKECTBO PEUICHUN MPOCTEHITUX
TPUTOHOMETPUYECKUX YPABHEHUN U HEPABEHCTB;
BBITIOJHATh OTOOp KOpHEH ypaBHEHUH WU
pELIEHNI HEpPaBEHCTB B  COOTBETCTBHUU C
JIOTIOJTHUTEJILHBIMU YCIIOBUSIMHU u
OorpaHMYeHUsIMU. B MOBCEHEBHOM XU3HU U NPU
M3YYEHUU JIPYTUX YIEOHBIX MPEIMETOB:
COCTaBJISITh M pellaTb ypaBHEHUS, CHCTEMBbI
YpaBHEHUN M HEPABEHCTBA IMPHU pEUIeHUH 3a7ad
JIPYTUX Y4eOHBIX MPEIMETOR;

WCTIONIb30BaTh YpPAaBHEHUS W HEPABEHCTBA A
MOCTPOEHUS U  MCCIEAOBAHUS  IPOCTEUIINX
MaTeMaTUYECKUX MOJENEH peajabHbIX CUTyalul
WJTY TIPUKIIAIHBIX 33/1a4;

YMETh HWHTEPNPETUPOBATH TMOJYUYEHHBIN TpHU
peleHn ypaBHEeHUsI, HEPABEHCTBA WJIM CUCTEMBbI
pe3ysbTaT, OICHWBATh €ro MPaBIONOJ00HE B
KOHTEKCTE 3aJaHHOM pEeaJbHOM CUTYyalluu WU
MIPUKJIAHON 3a1a4




ONepupoBaTh Ha 0a30BOM YPOBHE MOHSITHUAMU:
npsiMasi ¥ oOpaTHas MIPONOPIHMOHATBHOCTh
JUHEeWHas, KBaJpaTuyHas, jJorapumuueckas u
nokazaTtesbHas (YHKLIWU, TPUTOHOMETPUUYECKUE
GYHKINY;

pacno3HaBaTh rpaduKu 3JIEMEHTapHbIX
(b yHKIIHIA: PSIMOM " oOpatHoOI
MPONOPIIMOHAIBHOCTH, JINHETHOM,
KBaJ[paTUYHO, norapupMuaecKoi 51
MOKa3aTeIbHON (YHKIIMA, TPUTOHOMETPHUECKUX
GOYHKIN];

COOTHOCUTH TpaUKHU 3JIEMEHTAPHBIX (YHKIIMIA:
npsiMOM M O0paTHOM MPOMOPIUOHATIHLHOCTH,
JUHEWHOM, KBaIpaTUYHOHU, JorapudmMuyeckoit u
MOKa3aTeNbHON (YHKIIH, TPUTOHOMETPUUYECKUX
byHKIHIA ¢ hopMyTIaMu, KOTOPBIMHU OHU 3a/1aHEI;
HaXOAWTh MO rpaduKy MPHOTKEHHO 3HAYCHUS
(YHKIUH B 3aJaHHBIX TOYKAX;

omnpenenarts no rpaduky cBoiicTBa (QyHKIMH
(Hynu, IPOMEXYTKU 3HaKOIOCTOSHCTBA,
MPOMEXYTKA MOHOTOHHOCTH, HauOOJIbIINEe U
HaUMEHbIINE 3HAYCHUS U T.I1.);

CTPOUTh JCKHU3 rpaduka byHKIUH,
YIOBJETBOPSIIOLIEH  IPHUBEJEHHOMY  Habopy
yciaoBUi  (IpOMEXYTKHM  BO3pacTraHus  /
yObIBaHMA, 3HaueHHe (QYHKUUM B 3aJaHHON

TOYKE, TOUKHU IKCTPEMYMOB U T.1I.).

B noBceHEeBHOM KU3HH U TIPU U3YYEHUH JPYTUX
NpeMETOB:

ompeAeNsATh Mo TpaduKaM CBOWCTBA peajbHBIX
MPOIECCOB W 3aBUCHUMOCTEH (HamOosbIIne u
HAUMCHBIIINEC 3HaA4YCHUA, IMPOMEIKYTKHU
BO3pAaCTaHHWs U YObIBaHMSA,  IPOMEXYTKH
3HAKOIOCTOSHCTBA H T.I1.);
UHTEPIIPETUPOBAaTh  CBOWCTBAa B
KOHKPETHOH MPaKTHYECKON CUTYyaIlUH

KOHTCKCTC

OnepupoBate Ha 0a30BOM YPOBHE MOHSATHUSIMM:
Npou3BoHas (YHKIMU B TOUKE, KacaTelbHas K
rpaduKy GyHKIHHU, TPOU3BOAHAS (PYHKIUH;
OTIpeIeNIATh 3HAYE€HUE MPOU3BOAHON (QYyHKIMU B
TOYKE 10 M300pa)XKCHUIO KacaTeNbHOW K
rpaduKy, IPOBEICHHOM B 3TOM TOUKE;

pemaTh HECJOXHbIE 33Jaydl Ha IPUMEHEHHUE
CBSI3U MEXJY HNPOMEKYTKaMU MOHOTOHHOCTH M
TOYKAMHU OSKCTpeMyMa (QYHKLUUH, C OJHOH
CTOPOHBI, U IPOMEKYTKAMU 3HAKOIIOCTOSIHCTBA U
HYJISIMA HPOM3BOJHOM 3TOM (QyHKIMM — C
JPYTOM.

B noscenHeBHOM KU3HU U NIPU U3YYECHUU IPYTUX
IIPEIMETOB:

HOJB3yACh TpauKaMu, CpPaBHUBATH CKOPOCTH
BO3pacTaHus (pocTa, NOBBIIICHNS, YBEITHUCHHS U

OnepupoBatb HOHATUSMMU: 3aBUCUMOCTb
BEIWYMH, (YHKIMS, apryMeHT M 3HAuYCHUE
byHKIMH, 00MacTh OIpeneIeHus U MHOKECTBO
3HaYeHUH (QyHKUMH, TpaduK 3aBUCUMOCTH,
rpaduk GyHKIHMH, HYTW QYHKIIUH, TIPOMEKYTKH
3HAKOMOCTOSHCTBA, BO3pAcTaHHE Ha YHCIOBOM
NPOMEXYTKe,  yObIBaHME  Ha  YHCIOBOM
NPOMEXYTKE, HauOoibllee W HauMEHbIIEe
3HA4YeHUE (PYHKIMHM HA YUCIOBOM IPOMEXKYTKE,
nepuoauueckass (QyHKLUS, MEpPHOA, YeTHas U
HeveTHas: QyHKIIH;

ONepUpOBaTh HOHATHSAMHU: IpsiMas U oOpaTHas
HPONOPLUOHAIBHOCTD, JIUHEeNHas,
KBaJpaTH4Hasl, Jorapupmuyeckast u
nokaszarenbHas (YHKIHUH, TPUTOHOMETPHUECKHUE
byHKIHH,

OTpeNeNATh 3Ha4eHHe (YHKUIUU MO 3HAYCHHIO
apryMeHTa Npu pPa3IUYHBIX CIIOCO0ax 3a/laHUs
GbyHKIHH,

CTPOUTH TPa(UKH N3yUCHHBIX (QYHKIHII;
ONHUCBHIBaTh 1O TpapuKy U B HPOCTEHIINX
ciydasix 1o ¢opmyne IOBeICHHE M CBOWCTBA
¢byHkuuii, HaxoauTh MO0 rpaduky (QyHKIUU
HauOOJIbIINE U HAMMEHbBILINE 3HAYCHHUS;

CTPOUTH ICKU3 rpaduka GbyHKIHH,
YIOBIICTBOPSIIOIEH  TpHUBEIEHHOMY  Habopy
yCIOBUH (TIPOMEXYTKH BO3pacTaHUs/yObIBaHUS,
3HaYeHHWe (YHKUUH B 3aJaHHOW TOYKE, TOYKH
OKCTPEMYMOB, aCHMIITOTBI, HYIH QYHKIUU H
T.1.);

pemaTb  ypaBHEHHs, IPOCTEHIINE CHCTEMbI
YpaBHEHUH, UCIOb3Yysl CBOWCTBA (PYHKIMHA U UX
rpaduKoB.

B noBceHEeBHOM )KU3HU U IPU U3YYEHUU APYTUX
y4eOHBIX MPEAMETOB:
OnpeAeNsATh Mo rpapukaM U UCHOJIb30BaTh IS

peuieHuss  NpPUKIAOHBIX  3aJad  CBOMCTBa
pea’pHBIX  MPOLIECCOB M 3aBHUCUMOCTEU
(HamOonpliie ¥~ HAaUMEHbIIME  3HAYEHUS,
OPOMEXKYTKH  BO3pacTaHMs M yOBIBaHHS
(GyHKIMHM, TPOMEXYTKH  3HAKOIOCTOSIHCTBA,
ACHMIITOTBI, IEPUO U T.IL.);

UHTEPIPETUPOBATh  CBOMCTBA B  KOHTEKCTE
KOHKPETHOM IPAaKTUYECKON CUTYaLUH;
ompenenarte 10  rpapukaMm  Ipocreiiue

XapaKTEepUCTUKU IEPUOANYECKUX IPOLECCOB B
OMOJIOTUH, YKOHOMMKE, MY3bIKE, PAaJUOCBA3H U
ap. (ammiuTyaa, Nepuoi U T.11.)

OmnepupoBatb MOHSATHUSIMHU: HPOU3BOTHAS
(GyHKIMM B TOYKe, KacaTelbHas K TIpaduky
byHKIUY, TPOU3BOIHAS (DYHKINH;

BBIYUCIIATD MIPOU3BOIHYIO OJTHOYJICHA,
MHOTOYJICHA, KBAJIPATHOT'O KOPHS, TPOU3BOIHYIO




T.JI.) WJIM CKOpPOCTHM yObIBaHUS (IajJeHus,
CHIDKCHHUS, YMEHBIIEHUS M T.N.) BEIUYHUH B
pealIbHBIX IpOoIeccax;

COOTHOCUTH TpaUKH peanbHbIX IPOLECCOB M

3aBUCHUMOCTEH C 1704 OIMCAHUSIMU,
BKJIIOYAIONUMH  XapaKTEPUCTHUKHA  CKOPOCTH
M3MCHCHUS (OBICTpBIHT pocrT, IJIABHOE

TIOHIKEHHE U T.I1.);

UCTIOJB30BaTh TpadUKH pEATbHBIX IPOIECCOB
JUTSL PEIICHUS] HECTIOKHBIX MPUKJIAIHBIX 3a7a4, B
TOM 4YHCJE ompeaesss mo rpaduky CKOpPOCTh
xoza npoueccaOnepupoBaTh Ha 6a30BOM ypOBHE
OCHOBHBIMHU OIIMCATCIIbHBIMU XapaKTCPUCTUKaAMU
YUCJIOBOTO Habopa: cpeaHee apudMeTHuecKoe,
Me/naHa, HauOOoJbIllee U HAUMEHbIIIEE 3HAYCHHUS;
OTIepUpOBaTh Ha 0a30BOM YPOBHE MOHSITHIMH:
4acTOTa M BEPOSITHOCTh COOBITHS, CIyYaiHBII
BEIOOD, OTIBITHI c PaBHOBO3MOXHBIMHU
AJIEMECHTaPHBIMHU

COOBITHSIMY,

[J BBIYMCJIATH BEPOSITHOCTU COOBITHH HAa OCHOBE
MOJICUETA YKCIIa UCXOJIOB.

B noBceiHEBHOM JKU3HU U IIPU U3YYEHUU APYTUX
IIPEIMETOB:

OLIEHMBATh M CPABHMBAThb B IPOCTBIX CIIydasx
BEPOSATHOCTH COOBITHH B PEaIbHOM KHU3HH;
YHUTaTh, COIOCTaBJIATD, CPaBHUBATB,
UHTEPIPETUPOBAaTh B MPOCTBIX  ClIydasx
peallbHblEe [JaHHbIE, IPEICTABICHHbIE B BHJE
Tabnui, auarpamm, rpaguxkos OnepupoBaTh Ha
06a30BOM YPOBHE OCHOBHBIMU OIHCATEIbHBIMU
XapaKTEePUCTUKAMH 4YHCIOBOrO Habopa: cpelHee
apu(pMeTHUECKOE, MeAuaHa, HauOoJbllee U
HalMEHbIIIee 3HAUCHMUS;

OnepupoBaTh Ha 0a30BOM YpPOBHE HOHSATHIMM:
4acTOTa M BEPOSTHOCTb COOBITHS, CIIy4alHBIN
BBIOOD, OIIBITBI c PaBHOBO3MOHBIMU
3JIEMEHTAPHBIMU COOBITHSIMU;

(] BBIYMCIISATE BEPOATHOCTH COOBITUI HA OCHOBE
IIOJICUETA YHMCIIA UCXOJIOB.

B noBceiHEBHOM )KU3HU U IIPU U3YYEHUU APYTUX
IIPEIMETOB:

OLIEHMBATh WU CPABHHMBATh B MPOCTHIX CIIydasx
BEPOSTHOCTU COOBITHH B PeabHOM KU3HHU;
YUTaTh, COIOCTaBJIATD, CpaBHUBATb,
UHTEpIPETUPOBaTh B MPOCTBIX  Cllydasx
peanbHble JaHHBbIE, IPEICTABICHHbIE B BHJE
TabyuL, 1uarpamm, rpagukoB

Pemaths Hecl0XHBIE TEKCTOBBIE 3a7add Pa3HBIX
THIIOB;

[0 aHalu3MpoBaTh YCJIOBUE 3ajJlaud, MpHU
HEOOXOJMMOCTH CTPOWTH JUIS €€ pEeleHUs

CYMMBbI (DYHKIIMA;

BBIUUCIIATD MIPOU3BOIHBIC 3JIEeMEHTapHbIX
byHKIMI M HUX KOMOWHAIUM, HCIONB3Ys
CIIPaBOYHbBIEC MaTEpPHUAIIBI;

UCCJIEIOBATh B MPOCTEHIINX Ciiydasx (yHKIUH
Ha MOHOTOHHOCTh, HAaXOAWTh HAWOOJBIINE U
HaVMEHBIINE 3HA4YeHUS (QYHKUUH, CTPOUTH
rpapuKkd  MHOTOWIEHOB W MPOCTEUIINX
panuoHaNIbHBIX (YHKIMHA € HCHOJIH30BAHUEM
amnrmapara MaTeMaTH4eCKOTo aHaIn3a.

B noBcenHeBHOM KU3HU U IPU U3YYEHUU APYTUX
y4eOHBIX MPEAMETOB:
pelats MpHUKJIagHble 3aJadyd U3 OHOJIOTHH,

bu3uKku, XUMHHM, OKOHOMUKM U  JPYTUX
NpeMETOB, CBA3aHHBIE C  HCCIEIOBAHUEM
XapaKTePUCTUK peanbHbBIX MIPOLIECCOB,

HAXOXKICHUEM HAWOONBIINX ¥ HAUMEHBIINX
3HaYEHHUH, CKOPOCTH U YCKOPEHUS U T.I1.;
MHTEPIPETUPOBATD MTOJIyYEHHBIE PE3YIbTATHI
HNmerp mpencraBieHHE O  JUCKPETHBIX U
HENPEPBIBHBIX  CIly4alHBIX  BEJIMYMHAX |
pacrpeneseHusaX, 0 He3aBUCUMOCTH CIIydalHBIX
BEJIMYNH;

UMETh MPEJICTaBICHUE O MaTEMaTHYECKOM
OKUJJAaHUM U JUCTIEPCUH CIyYalHbIX BEJTUYMH;
UMETh  TpeACTaBIICHUE 0  HOPMaJbHOM
pacnpefeNeHud U [OpUMepax  HOPMAaJbHO
pacnpeeNIeHHbIX CITy4yallHbIX BEJINYMH;
NOHUMATh CYTh 3aKOHA OOJBIIUX YHCEN U
BbIOOPOYHOI0 METO/1a U3MEPEHHUS BEPOSITHOCTEH;
UMETh NpeCTaBICHUE 00 YCIIOBHOM
BEPOATHOCTH W O IIOJHOW  BEPOSATHOCTH,
MPUMEHATH UX B PEIICHUH 3a7a4;

UMETb MPEJCTABICHNE O BaXKHBIX YACTHBIX BUIAX
pacnpeneieHuii ¥ NPUMEHSITh MX B PEIICHUU
3ajady;

UMETh MIpeJICTaBICHUE 0 KOPPELIU
CITy4ailHBIX BEJIMYHH, O TUHEUHOU PErpeECCUH.

B noBceHEBHOM )KU3HU U IIPU U3YYEHUHU APYTUX
IIPEIMETOB:

BBIUUCIATH WJIM  OLIEHUBATh
COOBITHI B peabHOM KU3HHU;
BBIOMPATh MOAXOAIINE METO/BI MPEICTaBICHUS
1 00pabOTKH JaHHBIX;

yMETb  pellaTh  HECIOXHBbIE  33Ja4d  Ha
NPUMEHEHUE 3aKoHa  OOJBIIMX  4YHCENI B
COLIMOJIOTUH, CTPAXOBAHUM, 3PaBOOXPAaHEHUHU,
obOecrieueHUn  0€30IACHOCTH  HACEJICHHUsS B
ype3BbIYalHBIX CcUTyanusax Pemarte 3agaum
pa3HbIX THUIOB, B TOM 4HCIE€ 3aJa4u
MOBBIIIEHHON TPYAHOCTH;

BBIOMpATh  ONTHMAJbHBIM  METOJ  peIIeHUs
3aJ1a4M, pacCMaTpHBasl pa3IMYHbIe METOIBI;

BEPOATHOCTH




MaTeMaTUYECKYI0 MOJIEN;

[l moHMMaTh W WCMOOJB30BaTh JAJsl pElICHUS
3a7a9u MH(QOpMAIUIO, TIPEJACTABICHHYIO B BHJIC
TEKCTOBOM M CUMBOJIBHOM 3aIIMCH, CXEM, TaOJIMII,
quarpamm, rpaukoB, pUCYHKOB;

[J meiicTBOBAThH MO alFOPUTMY, COAEPIKAILEMYCS
B YCJIOBHH 3a/1a4U;

[J Mcronb30BaTh JIOTMUECKUE pacCyXACHUS TPU
pelIeHnn 3a/1a4u;

[1 pabotatb ¢ W3OBITOUHBIMH YCIIOBUSIMH,

BbIOMpass u3 Bcell wuHpoOpmanmu, JaHHBIE,
HEOOXOMMBbIE JJIsl peLICHHS 3a/1a4U;

(] OCYILIECTBSATh  HECJIIOXKHBIM  Tiepebop
BO3MOXXHBIX  pEUICHH, BBIOMpas M3 HUX
ONTHUMAaJbHOE o KPUTEPHSIM,
c(OpMyYIHPOBAaHHBIM B YCIIOBHH;

aHATU3UPOBATh u MHTEPIPETUPOBATH
NOJYYEeHHBIE PELICHUS B KOHTEKCTE YCIOBHS
3aJa4d, BBIOMPAThH peleHus, HE

IPOTUBOPEYALIUE KOHTEKCTY;
pelaTh 3aaud Ha pacdyeT CTOMMOCTH TOKYIIOK,
YCIIYT, IO€3/10K U T.IL.;

peliaTb HECNOXKHbIE 3aJauyd, CBSI3aHHBIE C
JOJIEBBIM ~ y4acTHEM BO BJaJ€HUU (UPMOH,
MpeAnpUiATHEM, HEIBUKUMOCTBIO;

pemaTtk 3a1a4u Ha MPOCThI€ MPOLEHTHI (CUCTEMBI
CKHJOK, KOMHCCUH) U HA BBIUYUCICHHUE CIOKHBIX
NPOLEHTOB B pPa3jMuYHBIX CXeMaX BKJIAJOB,
KpPEAUTOB U UIIOTEK;

pemiate MpakTUYecKHe 3ajaud, Tpelyromue
UCIIOJIb30BAHUSI  OTPULIATEIBHBIX 4YMCENl: Ha
ONpeAC/ICHUE TEMIEPATypbl, Ha OIPEICIICHUE
MOJIO’KEHUST HAa BPEMEHHOU OcH (10 HaIIel 3pbl U

HOCJIC), Ha JABHWKCHHUEC JCHEXHBIX
cpencTB(IpUXoa/pacxon), Ha  ONpeAesieHUue
TITyOUHBI/BBICOTHI U T.I1.;

UCIIONb30BaTh  MOHATHE  Maciitaba s
HAXOX/CHUS PACCTOSHUHA W JUIMH HAa KapTax,
IJIAaHAX  MECTHOCTH, IUIAaHaX  IOMEIICHHUH,

BBIKPOMKaX, MPU pabOTEe HA KOMITBIOTEPE U T.II.

B noBceiHEBHOM )KU3HU U IIPU U3YYEHUU APYTUX

CTPOUTH MOJCJIb PCUHICHUA 3adadu, MNPOBOJIHUTH
J0Ka3aTCJIIbHBIC pAaCCYXKIACHUS,

pemate  3ajaud,  TpeOyroume  mepebopa
BapMAaHTOB, IPOBEPKU  YCJIOBUH,  BbIOOpA
ONTUMAJIBHOTO PE3yibTaTa;

AQHAJIU3HPOBATh u HUHTEPIIPETUPOBATD
pe3yapTaThl B KOHTEKCTE€ YCIIOBUS 3aayH,
BBIOMpATh  peIleHHs, He M[POTHBOpEYaIlue
KOHTEKCTY;

MIEPEBOUTH TIPH PEUICHUH 337291 HH()OPMAIIHIO
U3 OJHOW (opMBI B JAPYryr0, HCIOJB3YysS MpH
HEOOXOAMMOCTH CXEMbI, TaOIuILl, TpaduKH,
JIMarpaMMmBl;

B noBcenHeBHOM KU3HU U IPU U3YYEHUU APYTUX
IPEIMETOB:

— pemarh MpaKkTUYECKHE 3aJaud W 3aJadd u3
JIpYTUX NPEAMETOB

MIPEIMETOB:
pemaTL HCCIIOXKHBIC HpaKTI/I'-IeCKI/Ie 3aJa4u,
BO3HUKAKOIINEC B chyauHst HOBCCI[HGBHOﬁ
KHU3HU

11 xiaacce

BoinyckHuk Ha 6a30BOM YpPOBHE HAYYHNTCS:

BbinyckHuk Ha 6230BOM YPOBHE NMOJTYYHUT
BO3MO’KHOCTh HAYYUThCSH:

OHepI/IpOBaTI) Ha 0a30BOM YPOBHEC IOHATUAMMU:
KOHCYHOC MHOXCCTBO, OJJICMCHT MHOXCCTBA,
MMOAMHOKCCTBO, IICPCCCUCHUC U 06"beI[I/IHeHI/Ie
MHOXKECTB, YHUCJIOBBIC MHOKECTBa Ha

OHepI/IpOBaTI) IIOHATUAMMU: KOHCYHOC
MHOKECTBO, 9JICMCHT MHOKECCTBA,
MMOAMHOKCCTBO, IIEPCCCUCHUC U 06TJGIII/IHGHI/IC
MHOXKECTB, YHCJIOBBIC MHOXECTBa Ha




KOOPJIMHATHOM NPSIMOiA, OTPE30K, HHTEPBAT,;

orepupoBaTh Ha 0a30BOM YpPOBHE MOHSTHSIMH:
YTBEPIK/CHHE, OTpHILIAHHE YTBEPKACHUS,
HUCTUHHBIC W JIOXKHBIC YTBCPXKACHUA, IIPUYHHA,
CJIEJICTBUE, YaCTHBIN CiTyJaii o0miero
YTBEPXKICHHUS, KOHTpIIpUMED; HaXOJINTh
nepecevyeHrne U OOBEIUHEHHE JBYX MHOXECTB,
NPEJICTABIICHHBIX TpadUuecK Ha YHCIIOBOM

MpsSMOM; CTPOUTH HA  YHUCIOBOM  MPSAMOU
IIOJIMHOKECTBO YHCIIOBOTO MHOKECTBA,
3aJJaHHOE MpOCTENILINMHU YCIIOBUSIMU;

pacrno3HaBaTh JOXKHbBIC YTBEPKICHHS, OIIMOKU B
pPacCyKIEHUsIX, B TOM YHCIIE C HUCIIOJIb30BAHUEM
KOHTPIIPUMEPOB.

B noBcemHeBHOM KU3HU U TPU U3YYEHUH IPYTHX
IPEIMETOB:

UCIOJb30BaTh  YUCIIOBBIE  MHOXKECTBA  Ha
KOOPJAMHATHOM NPSAMOM AJI ONUCAHMS pealbHbIX
MIPOLIECCOB U SIBJICHMIA;

IPOBOJUTH  JIOTUYECKHE  PACCYXACHHUA B
CUTyalUsiX NOBCEAHEBHOM XHM3HM OnepupoBaTh
Ha 0a30BOM YpOBHE MOHATHUAMU: LEJIIOE YHUCIIO,

JeIUMOCTh ~ 4Yucell, OOBIKHOBEHHas  JpoOb,
JecATHYHas  JpoOb, paLMOHAIBHOE  YHUCIIO,
npuOIMKEHHOE 3HAYCHUE YHUCIA, 4YacTh, M0,
OTHOILICHHE, IPOLEHT, HOBBILIEHUE u

MOHW)KEHHE Ha 3aJaHHOE YHCJIO IPOICHTOB,
MacIrrao;
onepupoBaTh Ha 0A30BOM YpPOBHE IMOHSTHSIMH:

Jgorapugm 4yucia, TPUTOHOMETpHUUYECKAas
OKPY>KHOCTh, TpajJlycHasi Mepa yria, BelnduHa
yriia, 3aaHHOTO TOYKOMN Ha
TPUTOHOMETPUYECKOM  OKPYKHOCTH,  CHHYC,

KOCHHYC, TAHI'CHC U KOTAHI'CHC YTJIOB, UMCIOIIUX
IMPON3BOJIBHYIO BCIIMYNHY,

BBIITIOJIHATD apH(bMeTquCKHC ,Z[CﬁCTBHS[ C
HCJIBIMHA U PAallUOHAJIbHBIMUA YU CIIAMH
BBIIIOJIHATD HCCJIOXXHBIC Hp606p330BaHI/I${

YHCIIOBBIX BBIPAXKEHUH, COAEPXKALIUX CTETEHH
yrcen, 100 KOPHU U3 YuCel, 00 Jorapru@mbl
YHCElT;

CPaBHUBATh PAllMOHAJIbHBIE YHCIIA MEXTY COOOM;
OlCHMBATL MW CpaBHUBATH C pallMOHAIbHBIMUA
YUCJIIaMH 3HAYCHUSA ILECIIbIX CTEIeHEH YHUCeII,
KOpHEHl HaTypaJlbHOW CTENEHM U3  4HCel,
JIOrapu(MOB YUCEII B IPOCTHIX CIIydasx;
n300pakaTb TOYKAMH Ha YHUCJIOBOM MPAMOiL
LIEJIbIE€ U pallMOHAJIbHBIE YHCIIA;

n300pakaTb TOYKAMH Ha YHUCJIOBOM MPAMOiL
HeNnble CTENEHH YHCeN, KOPHHM HaTypalbHOU
CTETIEHH U3 YHCEJI, JOrapru(MbI YUCET B IPOCTHIX
cllyJasix;

BBITIOJIHATH HECJIOXKHBIE MTPE0Opa30oBaHUs IIEIBIX
)51 JpOoOHO-paIMOHATIBHBIX OYKBEHHBIX

KOOPJMHATHOM TpsIMOM, OTpPE30K, HHTEpBall,
MOJYUHTEPBAJI, TPOMEXKYTOK C  BBIKOJOTOM
TOYKOH, rpaduyeckoe NpeAcTaBIeHUE MHOKECTB
Ha KOOPJAMHATHOW TJIOCKOCTH;

OTepupoBaTh MOHSTUAMU: YTBEpKACHHE,
OTpULIAHHE YTBEP)KIEHUS, UCTUHHBIE U JIOXKHbBIE
YTBEPKACHUSA, IPUYNHA, CIEICTBUE, YaCTHBIN
cirydail o0mIero yTBepKIeHUs, KOHTPIIPUMED;

IIPOBEPSATH MIPUHAJIEKHOCTh JJIeMEHTa
MHOJKECTBY;

HaXOAWTh  IepeceueHne U  OObeJAMHEHHUE
MHOXKECTB, B TOM YHCJE TPEICTaBICHHBIX

rpa@uYeckd Ha YHCIOBOW TMpsSMOW W Ha
KOOPJMHATHOM IMJIOCKOCTH;

MPOBOAUTH JIOKAa3aTeNbHBIE PACCYyXACHUS A
000CHOBaHMUSI UCTHHHOCTH YTBEPIKICHH.

B noBceHEeBHOM )KU3HU U IPU U3YYEHUHU APYTUX
IPEIMETOB:
UCIOJb30BaTh  YUCIIOBBIE  MHOXKECTBAa  Ha
KOOPJAMHATHOM MPsIMOM M Ha KOOPAMHATHOU
IJIOCKOCTH JUIsl ONMCAHUsSl pealibHbIX MPOLIECCOB
U SIBJICHHIA;

MPOBOAUTH JOKa3aTeNbHBIE PACCYKICHHS B
CUTYaIUsIX MTOBCEIHEBHOM KU3HU, MPH PEIICHUN
3amady w3 Japyrux npeaMetroB  CBoOOmHO
ONEpUpOBaTh  MOHATHUSIMU:  1IEJIOE  YHUCJIO,
NEIUMOCTh ~ YHCell, OOBIKHOBEHHas  JpoOb,
JIecsATUYHAs  ApoOb, PpalMOHAIBLHOE  YHCIIO,
MpUOIKEHHOE 3HAYCHHE YHUCIA, 4acTh, OIS,
OTHOIIIEHHE, MIPOLIEHT, IIOBBIIIIEHNE U

MOHM)KEHHE Ha 3aJaHHO€ YHUCJIO MPOLIEHTOB,
Macmrao;

MPUBOIUTH TPUMEPHI
CBOMCTBaMH ACIUMOCTH;
ONEepUPOBATh TMOHATHAMH: JIOTapupM 4YHUCIIA,
TPUTOHOMETPHUYECKAs! OKPY>KHOCTh, pariaHHas 1
rpagycHas Mepa yrja, BeJMYMHA  YIJa,
3aIaHHOTO TOYKOW Ha TPUTOHOMETPUUYECKON
OKPY)XHOCTH, CHHYC, KOCHUHYC, TaHIE€HC U
KOTAHIEHC YIJIOB, MMEIOUUX MPOU3BOJIBHYIO
BEJINYMHY, YUCJIA € U T;

BBITIOJHATH apu(pMeTHIeCcCKue IeHCTBUS, coueTast
YCTHBIE ¥ TIHCHbMEHHBIE TIPUEMBI, IPUMEHSS TPU
HEOOXOIMMOCTH BBIYUCIIUTENBHBIE YCTPONCTBA;

qucea C 3aJaHHbIMHU

HaXOAWTh  3HAYEHHUs] KOpHS  HaTypalbHOMN
CTEIIEHH, CTETNEeHU c panoHaIbHBIM
nokasareneM, Jiorapudma, HCIONIb3YysS IpHU

HEOOXOIMMOCTH BBIUUCIIUTEIbHBIE YCTPOICTBA;
HOJb30BATBCS OLUEHKOW M MPUKUIKOM Ipu
NPaKTUYECKUX pacyeTax;

MPOBOJAWTH TIO W3BECTHBIM  (opmynaMm U
MpaBuiIam npeoOpazoBaHUs OYKBEHHBIX
BBIP@KEHHUH, BKIIOYAIONINX CTETeHHU, KOPHH,
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BBIPaXKECHHUI;

BbIpaXkaTb B MPOCTEHUIINX CIIydasx U3 paBEeHCTBA
OJIHY IIEPEMEHHYIO Yepe3 APYIrue;

BBIUUCISATH B TMPOCTBIX CIy4dasiXx 3HAYCHHS
YHCIIOBBIX u OYKBEHHBIX BBIPAKEHU,
OCYILIECTBIISII HEOOXOJMMBIE TIOJCTAHOBKU U
npeoOpa3oBaHus;

n300pakaTh CXEMaTHYECKH YTod,
KOTOpOTO BBIpayK€HA B IPaaycax;
OLICHMBATh 3HAKW CHUHYCA, KOCHMHYCA, TaHIEHCa,
KOTaHIeHCa KOHKPETHBIX YTJIOB.

BCIIMYMHA

B noBcenHEBHOM KU3HU U NIPU U3YYEHUH APYTUX
y4eOHBIX MPEAMETOB:

BBINIOJIHSATh BBIYMCIICHUS NpPHU PELIEHUU 3aaad
IIPAKTHYECKOI0 XapaKTepa;

BBITOJIHATh IPAKTHYECKUE pacueTsl c
UCIOJIb30BaHUEM npu HE00X0IMMOCTH
CIPAaBOYHBIX MAaTEPHUAJIOB U BBIUYUCIUTEIBHBIX
YCTPOMCTB;

COOTHOCHTb peanbHble BEJINYMHBI,

XapaKTePUCTHKN OOBEKTOB OKPY)KAIOIIEr0 MHpa
C UX KOHKPETHBIMH YMCJIOBBIMU 3HAUEHUSIMU;
HCII0JIb30BaTh METO/Ibl OKpYTJICHHUS,
OpUOMIDKEHUSI W TPUKUAKKA TPH  PEIICHUH
MPAKTUYECKUX 3a/1a4 MIOBCEAHEBHOM KU3HU
Pemats nuHeiiHble ypaBHEHHs M HEpPaBEHCTBA,
KBaJIpaTHbIE YpaBHEHUS; peraTth
norapupmudeckre ypaBHeHus Buna log a (bx +
) = d u mpocreiinie HepaBeHCTBA BUa 1og a X <
d;

peuiaTh Moka3aTelibHble YPaBHEHUS, BUJA a
d (rme d MOXHO peACTaBUTH B BUJIE CTEICHH C
OCHOBAaHHMEM d4) W TPOCTEHUIINE HEpPaBEHCTBA
Buja & < d (rae d MOXHO TPEICTaBUTH B BHIC
CTEIICHU C OCHOBAHHEM a);.

NPUBOJAUTH  HECKOJIBKO  MPUMEPOB  KOpHEH
MPOCTEHILIEro TPUTOHOMETPUUECKOIO YpaBHEHMS
BHIA: Sin X = @, COS X = 4,

tg X= @, ctg X = a, rae a — TabauYHOe 3HAYCHUE
COOTBETCTBYIOLIEH TPUTOHOMETPUUYECKOMN

GyHKIIH.

bx+c —

B noBceiHEBHOM )KU3HU U IIPU U3YYEHUU APYTUX

HpPEeIMETOB:
COCTaBJISITh M pelIaTh YpaBHEHUS U CHUCTEMbI
YpaBHEHUH  OpU  PEUIEHHMH  HECJOXKHBIX

MMPAKTUYCCKUX 3a1a4

OnepupoBath Ha 0a30BOM YPOBHE MOHSATHUSIMMU:
3aBUCUMOCTH BEJIWYMH, (DYHKIHS, apryMeHT H
3HaueHue (QyHKIUM, O0JacCTb OHpEAENeHHs U
MHOXECTBO  3HAue€HUM  QyHKUIUH, Tpadux
3aBUCUMOCTH, TpaduK GYHKIUH, HyTU (YHKIUH,
NPOMEKYTKH 3HAKOIOCTOSIHCTBA, BO3pAacTaHHE

TPUTOHOMETPUUYECKUE (PYHKIINU;

HaXOAWTh 3HAYEHHUS] YHUCIOBBIX M OYKBEHHBIX
BBIpaKEHUI, OCYILECTBJISII ~ HEOOXOAUMBIE
MOJICTAHOBKH U MPeoOpa3oBaHus;

n300pakaTb CXEMAaTHYECKH Yrojl, BEJIUYMHA
KOTOpOTO BBIPAyKEHA B IPpajlycax WU paguaHax;
UCTIONIb30BaTh NPU PEIICHUH 3a/1a4 TaOIWYHbIE

3HAQUEHUS  TPUTOHOMETPUYECKUX  (YHKIHA
YTJIOB;
BBIIIOJHATh ~ [E€PEBOJ  BEJIMYMHBI  yIjla W3

paguaHHON MephI B TPaAyCHYIO U 00paTHO.

B noBcenHeBHOM XU3HU U IPU U3YYEHUU APYTUX
y4eOHBIX MPEAMETOB:

BBIMIOJIHATh JIEWCTBHUSI C YHMCIIOBBIMU JaHHBIMU
IIPU PEIIECHUY 3a7a4 IPAKTHYECKOTO XapaKkTepa u
3amad M3  pasIUYHBIX oOJjacTeld  3HaHWH,
UCHOJB3Ysl NP HEOOXOIUMOCTHU CIPABOYHbBIE
MaTepUaibl U BBIYUCIUTENbHbBIE YCTPOUCTBA;
OLICHMBATh, CPAaBHUBAaTh M HCIOJIb30BaTh IPHU

peuICHNH MPAKTUICCKUX 3aga4d YHCJIOBBIC
3HAUCHHA PCAJIbHBIX BCJIHWYMUH, KOHKPETHLIC
YHCJIOBBIC XapaKTCPUCTUKHU 00BEKTOB

OKpY’KaIOIIero Mupa

Pemars panuoHanpHble, IOKAa3aTeNbHbIE U
JorapuMUUYECKHe ypaBHEHHS W HEpPaBEHCTBA,
npocTeime UppanoHalIbHbIE u
TPUTOHOMETPUYECKUE YPABHEHUS, HEPABEHCTBA
U UX CUCTEMBI;

WCIIOJB30BaTh METOJbl PEUICHUS YpaBHEHHIA:
MpUBEIEHHE K BHIY «IPOU3BEICHUE PaBHO

HYJII0» WM «4acTHOE pPaBHO HYJIO», 3aMeHa
MIEPEMEHHBIX;
MCIIONIb30BaTh METOJ WHTEPBAJIOB JUIS PEIICHUS
HEPABEHCTB;
UCTIONB30BaTh  Tpaduyeckwidi  MeTon  JuIs
OpUOIMIKEHHOTO  pEUIeHMs]  ypaBHEHUM U
HEPABEHCTB;
n300paxarb Ha TPUTOHOMETPUUYECKOM

OKPYKHOCTH MHOKECTBO PEIICHUN MPOCTEHIINX
TPUTOHOMETPUUYECKUX YPABHEHUI U HEPABEHCTB;
BBINOJIHATH OTOOpP KOpPHEW YypaBHEHMH WM
pEIIEHUH HEPABEHCTB B  COOTBETCTBUM C
JIOTIOJTHUTENbHBIMU YCIIOBUSIMU u
OrpaHU4YeHUsIMHU. B MOBCEIHEBHON KU3HU U IIPU
U3YyUYCHUHU APYTUX Y4eOHBIX IPEIMETOB!
COCTaBIATh M peuarb YpPaBHEHHs, CHUCTEMBbI
YPaBHEHUI M HEPAaBEHCTBA IIPU PEIICHUU 3a1a4
Jpyrux y4eOHBIX NIPEIMETOB;

UCIIOJIb30BaTh YPABHEHUS U HEPABEHCTBA IS
NOCTPOCHUS M HCCIENOBaHMS  MPOCTEHIINX
MAaTE€MaTHYECKUX MOJEIEH pEealbHbIX CHUTyallui
WM NIPUKJIAIHBIX 3a7a4;

YMETh HMHTEPIPETHPOBATH TMOJIYYEHHBIH IpPHU




Ha YHCJIOBOM TIPOMEXKYTKE, YObIBaHHE Ha
YHCIIOBOM  TMPOMEXKYTKe,  HauOoybliee U
HauMeHbIllee 3HaYeHne (PYHKIIMH Ha YHCIOBOM

MPOMEXKYTKE, Tepuoindeckast GyHKIMs, IEPUOT;
OmepupoBaTh Ha 0a30BOM YPOBHE MOHSITHUAMHU:
npsiMasi ¥ oOpaTHas MPONOPIHMOHATIBHOCTD
JMHEHHAas, KBaJpaTH4yHas, JorapudmMuueckas u
nokKasarenbHasi (yHKIHUH, TPUTOHOMETPHUYECKHUE

dyHKIHH;

pacno3HaBaTh rpaduku 3JIEMEHTAPHBIX
(O YHKIIHINA: MpAMOM u obOpaTtHoit
MNPONOPLUUOHAIBHOCTH, JINHEWHOM,
KBaJpaTUYHOM, norapuMuyeckoi u

MOKa3aTeNbHON (YHKIIHMA, TPUTOHOMETPUUYECKUX
GOYHKIN];

COOTHOCUTH TpadUKH 3JIEMEHTAPHBIX (YHKIIHIA:
npssIMOH M OOpaTHOW  MPOIMOPITMOHATIHLHOCTH,
JUHEHHOM, KBaIpaTUYHOH, JorapuMHUIECKOr U
MOKa3aTeNbHON (PYHKIHIA, TPUTOHOMETPUIECKUX
¢byHKIuMii ¢ popmMynaMu, KOTOPBIMU OHH 3aJIaHbI;
HaXOJUTh MO Ipa@uKy NPUOTIKEHHO 3HAYCHUS
(GyHKIMH B 3aIaHHBIX TOYKAX;

onpeneNnaTte no rpaduky cBoiicTBa (QyHKIMU
(aynu, HIPOMEKYTKU 3HAKOIOCTOSHCTBA,
NPOMEKYTKH MOHOTOHHOCTH, HauOOJbIINE U
HauMEHbILNE 3HAYCHUS U T.I1.);

CTPOUTH ICKU3 rpaduka GbyHKIHIH,
YIOBIICTBOPSIIOIEH  NpHUBEIEHHOMY  Habopy
ycinoBui  (IpOMEXYTKHM  BO3pacTaHus  /
yObIBaHUS, 3HAYCHUE
GyHKIMM B 3a/JaHHOU
9KCTPEMYMOB H T.JI.).

TOYKE,  TOYKH

B noBceiHEBHOM )KU3HU U IIPU U3YYEHUU APYTUX
IIPEIMETOB:

OIpeNeNATh 1O TpaduKaM CBOWCTBA peasIbHBIX
IpPOLIECCOB M 3aBUCHUMOCTEH (HauOojbIIME U
HauMCHbILINE 3HAYCHHUS, IIPOMEXKYTKH
BO3pacTaHMs U YObIBaHUS,  INPOMEXKYTKH
3HAKOIIOCTOSIHCTBA U T.I1.);
UHTEPIPETUPOBATh  CBOICTBA B
KOHKPETHOM IPAaKTUYECKOU CUTYyaluu
OnepupoBath Ha 0a30BOM YPOBHE MOHSATHSIMM:
Npou3BOgHAs (GYHKLIMU B TOYKE, KacaTelbHas K
rpaduKy GyHKIHHU, TPOU3BOAHAS (PYHKIUH;
OIpEeNIeNIATh 3HAYE€HUE MPOU3BOAHON (PyHKIMHU B
TOYKE IO U300pa)XKCHUI0 KacaTeIbHOU K
rpaduky, NpOBEICHHOM B 3TOM TOUKE;

pelllaTh HECIOJKHBIE 3aJayd HAa IPUMEHEHUE
CBSA3M MEXKIY IPOMEXYTKAMH MOHOTOHHOCTH U
TOYKaMH OSKCTpeMyMa (YHKIUH, C OJHOH
CTOPOHBI, ¥ TPOMEKYTKAMH 3HAKOIIOCTOSIHCTBA U
HYJSIMA TIPOM3BOJHOM ATOM (QyHKIMM — C

JIPYTOM.

KOHTCKCTEC

pelLIeHHH ypaBHEHUS, HEPABEHCTBA MJIU CHCTEMBI
pe3ynbpTaT, OLEHMBAaTh €ro MpaBaonoxodue B
KOHTEKCTE 3aJaHHOW peabHON CUTYalluu WIIH
npuKIagHol 3amaun OnepupoBaTh MOHATHAMHU:
3aBUCUMOCTh BEJIHMYHMH, (DYHKIHS, apryMEHT H
3HaueHHe (yHKIMU, OOJACTh OMNpENeICHUS |
MHOKECTBO  3HaueHW  (yHKIuu, rpadux
3aBHCHUMOCTH, Tpapuk GyHKIMH, HYJIN QYHKINH,
NPOMEXYTKH 3HAKOIOCTOSHCTBA, BO3pPACTaHUE
Ha YHCIIOBOM IIPOMEXYTKE, YyObIBaHHE Ha
YHUCIIOBOM  IPOMEXYTKe, HauOoibliee U
HavMEHblIee 3HaueHHEe (YHKIMU Ha YHCIOBOM
IPOMEXYTKe, eproaruueckas GpyHKIus, nepuo,
YyeTHas U HeueTHast QYHKIUHY,

ONEpUPOBATh TOHATUSAMU: HpsMast U oOpaTHas
HPOTOPLUHOHAIBHOCTB, JTMHEeHHas,
KBaJpaTHYHasI, JorapugmMuyecKast u
nokasarenbHas (yHKLIHUH, TPUTOHOMETPHUECKHUE
byHKIHH,

OTpeNeNIATh 3HAa4eHHe (YHKUUU 10 3HAYCHHUIO
apryMeHTa IpH pa3IMYHBIX CHOCO0aX 3aTaHus
byHKIHH,

CTPOUTH TPa(UKH N3yUSHHBIX QYHKLHII;
ONHKCHIBATh 1O TpapuKy W B MNPOCTEHIINX
ciyqasgx 1o Qopmyse IOBeIeHHE M CBOMCTBa
GyHKIMA, HAXOAUTh 1O TpaduKy QYHKIHH
HanOOJIbIINE U HAMMEHBINNE 3HAYCHHUS;

CTPOUTH ACKHU3 rpaduka GbyHKIHH,
YIOBIICTBOPSIIOIEH  TpUBEIEHHOMY  Habopy
ycIoBUH (IPOMEXYTKH BO3pacTaHus/yObIBaHUS,
3HaueHHe (YHKIMH B 3aJaHHON TOYKE, TOUKHU
OKCTPEMYMOB, AaCHMIITOTBI, HYJIH QYHKIUU H
T.J1.);

pemiate  ypaBHEHHUS, TPOCTEHIINE CHUCTEMBI
YpaBHEHUH, UCHOJb3ys CBOMCTBA (PYHKIMH U UX

rpauKoB.

B noBceaHEeBHOM )KU3HU U IPU U3YUYEHUU APYTUX
y4eOHBIX MPEAMETOB:
OnpeAeNsaTh Mo rpapukaM U UCHOJIb30BaTh IS

pelieHrsT ~ TPHUKJIAIHBIX  3aJa4  CBOWCTBA
pEaJIbHBIX ~ IPOLECCOB U 3aBUCUMOCTEH
(HaubonpIiie ¥ HAaWMEHBIIME  3HAYEHMUS,
MPOMEXYTKA  BO3pacTaHusi ©  yObIBaHUS
GyHKIMH, TPOMEXKYTKH  3HAKOIMOCTOSHCTBA,
ACUMITOTHI, IEPUOJ U T.I1.);

UHTEPIPETUPOBATh  CBOICTBA B  KOHTEKCTE
KOHKPETHOM MPaKTUYECKOW CUTYaIuH;
ompeAensiate N0  rpadpukaMm  IpocTeimune

XapaKTEepUCTUKU IEPUOANYECKUX IPOLECCOB B
OMONIOTHH, PKOHOMHUKE, MY3BIKE, PaJHOCBSI3U H
ap. (ammuuTyzaa, nepuox u T1.11.) OmepupoBath
HNOHATHSIMU: TIPOU3BOJAHAS (YHKIMHM B TOUKE,
KacaTelabHas K TpaguKy (YHKIUH, TPOU3BOJHAS

byHKIHH,




B noBceaHeBHOM XKU3HU U IPU U3YUECHUU APYTUX
MPEIMETOB:

MOJIL3YSCh TpauKaMu, CpPaBHUBATH CKOPOCTH
BO3pacTaHus (pocTa, MOBHIIICHUS, YBEIIUYCHHS U
T.JI.) WIM CKOPOCTHM yObIBaHUS (majJeHUs,
CHIDKCHHS, YMEHBIICHUS U T.II.) BEJIUYUH B
peanpHBIX Mpolieccax;

COOTHOCHUTH TpauKH pealbHBIX IPOIECCOB H

3aBHCUMOCTEH c ux OIMCAHUSMH,
BKIIIOYAIOIIMMH  XapaKTePUCTUKU  CKOPOCTH
U3MEHEHUS (ObICTpBII pocT, IJIaBHOE

MOHWKCHHE U T.I1.);

UCIIOJIb30BaTh TpaUKH pEalbHBIX IPOILIECCOB
JUTSL PEIICHUST HECJIOKHBIX MPUKJIAJHBIX 3a1a4, B
TOM YHCJIe Ompenessisi Mo rpaduky CKOPOCTh
xomna mpomecca/ OmnepupoBath Ha 0a30BOM

YPOBHE OCHOBHBIMH OIIMCAaTCIbHBIMH
XapaKTCpUCTUKAMU YHUCJIOBOI'O Ha60pa: CcpeaHee
apH(bMeTI/IquKoe, MCHaHa, HauoOobIllee U

HalMEHbIIIee 3HAUYCHMS;
onepupoBaTh Ha 0a30BOM ypOBHE MOHATHIAMM:
4acTOTa U BEPOSITHOCTD

COOBITHS, CIOy4alHBIH  BbIOOpD, OMBITBI €
PaBHOBO3MOXHBIMU 3JIEMEHTapHBIMU
COOBITHSIMH,

BbBIYUCIIAATD BEPOATHOCTH COOBITHII Ha OCHOBE
noacdeTa 4yuciia uncxoaoB.

B noBceqHeBHON KHU3HU U IPU U3YUYEHUH JPYTUX
IpEIMETOB:

OLICHMBAaTh M CPAaBHUBATb B IIPOCTBIX CIIydasix
BEPOSITHOCTH COOBITHI B PEAbHOM KU3HHU;
YUTATB, COIOCTABJIATS, CPaBHUBATB,
UHTEPIPETUPOBATh B MPOCTBIX  CIIydasx
peaJIbHble JaHHbBIE, IPEICTABICHHBIE B BHJE
Tabnuy, auarpamm, rpagukoB OnepupoBaTh Ha
0a30BOM YPOBHE OCHOBHBIMU OIUCATEIbHBIMU
XapaKTEepPUCTUKAMH YHCIIOBOrO Habopa: cpenHee
apuMeTHUecKoe, MeauaHa, HauOoJsblee U
HalMEHbIIIEe 3HAUCHMS;

ornepupoBaTh Ha 0a30BOM ypOBHE MOHSATHIMM:
4acTOTa M BEPOSATHOCTb COOBITHS, CITydalHbIN
BBIOOD, OIIBITHI c PaBHOBO3MOXHBIMU
9JIEMEHTAPHBIMH  COOBITHUSIMU; BBIYUCIISTH
BEPOSITHOCTH COOBITHII Ha OCHOBE IIOJCYETa
YKCIIa UICXOM0B.

B nosceaHeBHOM KU3HU U IIPU U3YYECHUU APYTUX
IIPEIMETOB:

OLICHMBAaTb M CPAaBHUBATb B IIPOCTBIX CIIydasx
BEPOSITHOCTH COOBITHI B peaIbHON )KU3HU;
YUTAaTh, COIIOCTABJIATS, CpPaBHUBATS,
UHTEPIPETHPOBAaTh B IPOCTBIX  CIydasx
peanbHBIE [AHHBIC, IIPEACTABICHHBIE B BHIE
TabJIuIL, AUarpamMmm, rpagkoB

BBIUUCIIATD MIPOU3BOHYIO OJIHOYJICHA,
MHOTOYJIEHA, KBAJPAaTHOTO KOPHS, MPOU3BOJHYIO
CYMMBbI (DYHKIIHA;

BBIUUCIISATD MIPOU3BOHbBIE 3JIEMEHTaPHBIX
byHKIM M UX KOMOWHAIUM, HCIOJIb3Ys
CIpaBOYHBIE MAaTEPUAIIBL;

UCCIIEIOBATh B MPOCTEHIINX CiTydasx (QyHKIUH
Ha MOHOTOHHOCTh, HAaXOAWTh HAWOOJBIINE U
HaVMEHBIINE 3HA4YeHUS (YHKUUH, CTPOUTH
rpaduKkd  MHOTOWICHOB W MPOCTEUIINX
paloHaNbHBIX (YHKIMA C HCHOJIB30BAaHUEM
annapara MaTeMaTH4eCKOro aHaJIn3a.

B noBcenHeBHOM XKU3HU U IPU U3YYEHUU APYTUX
y4eOHBIX MPEAMETOB:
pemaTh MpPUKIAJHBIE 3a7adyd M3 OHOJIOTHH,

bu3nKM, XUMHH, OKOHOMHUKH W  JPYTUX
MIPEAMETOB, CBS3aHHBIE C  HCCIEIOBAaHUEM
XapaKTEPUCTHUK peanbHBIX MIPOLIECCOB,

HAXOXXKICHWEM HAWOONBIINX ¥ HAMMEHBIINX
3HAYEHUi, CKOPOCTU U YCKOPEHUS U T.I1.;
MHTEPIPETUPOBATH MOJIyYCHHbIE PE3YJIbTaThI
HNmers mpencTaBieHHE O  JUCKPETHBIX U
HENpepbhIBHBIX  CIIyyallHbIX  BeIMYMHAX U
pacrpesiesIeHHsIX, O HE3aBUCUMOCTH CIIy4aiHBIX
BEJIMYUH;

UMETh IMPEJCTaBICHHE O MaTeMaTHYEeCKOM
OKUJJAaHUM U JUCTIEPCUH CIyYalHbIX BEJTUYMH;
UMETh  TpeICTaBIICHUE 0  HOpPMaJbHOM
pacmpeneNeHud U [pUMepax  HOPMAalbHO
pacripeieJIeHHbIX CIIy4ailHbIX BEIMYMH;
NOHUMATh CyTh 3aKOHA OOJBIIUX YHCEI U
BBIOOPOYHOT0 METO/1a U3MEPEHHUS BEPOSITHOCTEH;
UMETh IpEeCTaBICHUE 00 YCJIOBHOM
BEPOSITHOCTY M O TIOJIHOM  BEpPOSITHOCTH,
NPUMEHATh UX B PEILICHUU 3a/a4;

UMETh NPEJICTABICHUE O BaXKHBIX YACTHBIX BHJIAX
pacnpeneieHuii ¥ NPUMEHSITh MX B PEIICHUU
3ajady;

UMETh MIpeJICTaBIECHUE 0 KOPPEsLIU
CIIy4alHbIX BEJIMYMH, O JIMHEHHON perpeccuu.

B noBce1HEBHOM JKU3HHU U IIPU U3YUYEHUH IPYTHX
IIPEIMETOB:

BBIUMCJIATH WIM  OLICHUBATh
COOBITHI B peabHOM KHU3HU;
BbIOMPATh MOAXOJAIINE METOABI MPEACTaBICHUS
1 00pabOTKH JAHHBIX;

YMETb  pelaTb  HECHOXHbIE  3aJa4yd  Ha
NPUMEHEHUE 3aKOHa  OOJBIIMX  4YHUCENI B
COLIMOJIOTHH, CTPaxOBAaHUH, 3[PaBOOXPAHEHUU,

BEPOATHOCTH

oOecrieueHnn  0OE30MACHOCTH  HACeNeHHs B
ype3BbIYalHBIX CUTyanusax Pemartes 3amaum
pa3HbIX THUIOB, B TOM 4HCIE€ 3aJa4u

HOBBIIICHHOU TPYAHOCTH;




Pemate HecmoXXHBIE TEKCTOBBIE 3aJla4M Pa3HBIX
THIIOB;

aHaJTU3UPOBATH yCIIOBUE 3a/1a4w, npu
HEOOXOAMMOCTH CTPOWTH I €€ pelIcHUs
MaTEMaTHYECKYI0 MOJIEIIb;

MMOHUMATh M WCIOJB30BATh ISl PEIICHUS 3aa4u
nHpOpMAINIO,  TPEACTABICHHYIO B  BHUJC
TEKCTOBOM M CHMBOJILHOM 3aIlMCH, CXEM, TaOJINII,
quarpamm, rpa(uKoB, pUCYHKOB;

JIEHCTBOBATH IO AJITOPUTMY, COJCpIKAIIEMYCsl B
YCIIOBUH 33/1a4U;

WCITOJIB30BaTh JIOTHYECKUE PACCYXKACHHS TPH
pEIIeHNH 3aa4u;

paboTaTh ¢ U30BITOYHBIMU YCIOBHSIMH, BHIOMpAst
W3 Bcel HMH(pOpMAIUU, JaHHBIE, HEOOXOJMMBIC
JUTSI pEIICHUS 3aa4u;

OCYIIECTBIISITH HECIIOKHBIA 1epedop BO3MOXKHBIX
penieHuid, BbIOWpass M3 HUX ONTHMAJIBHOE II0
KpUTEPUSIM, CHOPMYITUPOBAHHBIM B YCIIOBHH;

aHaAJIM3UPOBATh u UHTEPIIPETUPOBATD
IIOJIy4YCHHBIE PEHICHUSA B KOHTEKCTE YCIOBHS
3a/1auy, BBIOUpAThH pelieHus, HE

IPOTUBOPEYALINE KOHTEKCTY;
pelaTh 3a/a4d Ha pacueT CTOMMOCTH IOKYTIOK,
yCIIYT, HO€3/I0K U T.I.;

pemath HECHOXKHBIE 3aJayd, CBA3aHHBIE C
JOJICBBIM Y4acTHEM BO BIAQJACHUU (PUPMOH,
NpeIIpUIATHEM, HEIBUKUMOCTBIO;

pemartk 3a1a4u Ha MPOCThI€ MPOLEHTHI (CUCTEMBI
CKHJOK, KOMHCCUH) U HA BBIUYUCICHHUE CIOKHBIX
IOPOLIEHTOB B PAa3IMUYHBIX CXEMax BKJIAJIOB,
KPEAUTOB U UITOTEK;

pemiaTh MpakTUYECKHe 3ajauu, Tpeoyromue
UCIIOJIB30BAaHMsI  OTPUIATENbHBIX YHUCET: Ha
OTIpeJieIeHNe TEeMIIepaTyphl, Ha OIpeesIeHue
MOJIO’KEHUSI HAa BPEMEHHOM ocH (10 Hallel 3pbl U

nocie), Ha JIBIKEHUE JIEHEKHBIX
cpeAcTB(IpUXoa/pacxoq), Ha  OINpeleseHUe
TITyOUHBI/BBICOTHI U T.I1.;

UCIOJB30BaTh  NOHATHE  Macimraba s
HaXOXKJIEHUSI PACCTOSHUM M JUIMH Ha KapTax,
TUTAaHaX  MECTHOCTH, IUIaHaX  IIOMEIICHUH,

BBIKPOMKax, MpHu paboTe Ha KOMIIBIOTEPE U T.II.

B noBceiHEBHOM )KU3HU U IIPU U3YYEHUU APYTUX
IIPEIMETOB:

— pellaTb HECIOXKHBIE INPAKTUYECKUE 3a]auH,
BOZHUKAIOIIUE B CUTyalUsX IOBCEIHEBHOMN
KU3HU

BBI6I/IpaTB OINTUMAJIbHBIN MCTO PCIICHUA
3a/lavuu, pacCMaTpuBas pa3iniHbIC MCTOIbI;
CTPOUTHL MOJCJIb PCUHICHUA 3aaadu, IPOBOJIUTH
J0Ka3aTCJIbHBIC paCCYXKIACHUS,

pemarte  3agaudM,  TpeOyromme — mepebopa
BapUaHTOB, MPOBEPKH  YCIOBHH,  BbIOOpa
ONTUMAIILHOTO PE3yJIbTaTa;

aHAJIM3UPOBATh u HHTEPIPETHPOBATH
pe3yibTaThl B KOHTEKCTE YCJIOBHSI 3ajauw,
BBIOMpATh  pEIleHHs, HE MPOTHBOPEYAIIUC
KOHTEKCTY;

MEPEBOANTH MPU PEIICHUH 3a1a9i MHHOPMAIIHIO
U3 OAHOW (opMBI B JAPYryr0, HCIOJB3YysS MpH
HEOOXOAMMOCTH CXEMbI, TaOJuIlel, TpapuKH,
JarpaMMmBl;

B noBcenHeBHOM KU3HU U TTPU U3YUYEHUH IPYTHUX
IPEIMETOB:

— pelmarh NpaKkTUYECKHE 33Jaud W 3aJadd u3
JIpYTUX NPEAMETOB




2. Coaeprkanye y4eOHOro npeamMera

Auaredpa. MHOrowieHbl OT OJHOM NEPEMEHHOM M MX KOpHH. Pa3noxeHue MHOrouieHa c
HenbMu  KodpduuueHTaMu Ha MHOXUTenu. KoMIulekcHble 4YMciaa W UX TeoMeTpHuYecKas
UHTEepHpeTanus. ApudmMeTHuecKkue JelcTBUS HaJ KOMIUICKCHBIMH YHCIAMU: CIIOKEHHE,
BbIUMTAHUE, YMHOXKEHUE, feneHre. OCHOBHas Teopema areOpsl (03 10Ka3aTesIbCTBa).
MartemaTudyeckuii aHanau3. OCHOBHbIE CBOICTBa (DYHKIIMH: MOHOTOHHOCTb, MPOMEXKYTKH
BO3paCTaHMs W YObIBaHMs, TOYKM MAKCUMyMa U MHMHUMYMa, OTPaHMUYEHHOCTb (DYHKIM,
4ETHOCTD u HEYETHOCTB, IIEPUOJIUYHOCTb.
OneMeHTapHble (YHKLMHU: KOPEHb CTENEHU N, CTENEHHas, IMOKa3aTelbHas, Jorapupmudeckas,
Tpuronomerpuueckue  ¢yHkuuu. CBolcTBa W rpaduKM  DIEMEHTAapHBIX  (QYHKIUIL.
Tpuronomerpuueckue (opMyibl TNPUBEIEHUS, CIOXKEHUs, JBoWHoro yriua. Ilpocreiimue
peoOpazoBaHus BBIPAKECHU, coZiepKaIINX CTEIICHHBIE, TPUTOHOMETPUUYECKUE,
JorapupMHUEcKue U IoKa3aTeiabHble (YHKIMU. PelnieHne COOTBETCTBYIOIIMX MPOCTEHIINX
ypaBHEeHHIA. Pemenne npocTelmx mokazaTesbHbIX U JorapupMuuecKkux HepaBeHCTB. [loHsTre
o kommnosunmu ¢yHkiui. I[lonarne o0 oOpatHo¥ dyHkuuu. [IpeobpazoBanus rpadukoB
(GyHKIMI: napaieabHbIl MEPEHOC, pacTshKeHHe (ckaTtue) BAOJAb ocu opauHatr. Ilonstue o
HenpepbIBHOCTH (GyHKUUU. [IpoMeKyTKH 3HAKONOCTOSIHCTBA HENpepbIBHOW (yHKIMH. MeTton
uHtepBanioB. llonsarue o mnpepene mnocnenoBarenbHOocTH. CyMMa O€CKOHEYHO YObIBarowIeil
reoMerpuueckoil mporpeccuu. [lonsiTue o mpous3BoAHOM (QyHKIMH B Touke. DU3HUECKUil U
FEOMETPUUECKUN CMBICT NPOU3BOAHOM. [IpOM3BO/HBIE OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIHMH,
npou3BoaHas pynknuu Buga y = f(kx + b). Mcnons3oBaHue mpou3BOAHON MPU MCCICIOBAHUT
¢ynkuuii, nmocrpoernu rpadukoB (mpocredmme ciaydan). Vcmonp3oBaHue CBONCTB (yHKIWI
IPU PpELICHUH TEKCTOBBIX, (HU3UUYECKUX U TEOMETpPUYECKHUX 3ajnad. PemieHue 3agay Ha
IKCTPEMYM, HaXOKJICHUE HAaUOOJIBIIET0 U HaMMEHbIIETo 3HaueHuil. [lonsTre 06 onpenenéHHOM
UHTETpaJie Kak IUIOaAd KpuUBOJMHEHHON Tpameuuun. Popmyna Herorona—JlelOnuma.
[TepBooOpaznas. [IpunoskeHus onpeaenéHHOro MHTerpaa.

BepositHOoCTh M cTaTucTHKA. BBIOOpKH, coueranus. bunomuanbabie kKodhduimeHTsl. bunom
Herotona. TperonpHuk Ilackans u ero cpoiictBa. OmnpeserneHne U NpPUMEPbl UCIBITAHUN
bepunymnu. @®opmyna s BEpOSTHOCTH YHCIA YCIEXOB B CEpuUU HUcCHbITaHUN bepHymu.
MatemaTnueckoe OXKHJIaHUE qucia yCTIEXOB B HCIBITAHUU bepnymnu.
OCHOBHBIE IPUMEPHI CITyYalHbIX BEJIMYMH. MaTeMaTH4ecKoe 0KUJIaHUE CITy4YaiHOW BEIUYMHBI.
HezaBucumocTs cimydallHBIX BETHYMH U cOOBITUM. [IpecTaBienne o 3aKkoHe OOIBIITNX YUCeN s
MOCJIEIOBATEIbHOCTH HE3aBUCHUMBIX HUCIHBbITaHUI. EcTecTBeHHO-Hay4YHbIE NMPUMEHEHHS 3aKOHA
OOMBIINX YHCET.

3.TemaTuueckoe IIAHUPOBAHME

Ne \ Tema KoJunuecTBo yacos

10 xnace

102 yaca
1 JleiicTBUTEILHBIE YN CJIA 11
2 CrenenHasi QyHKUHSA 11
3 IMoka3arenbHas pyHKIUSA 11
4 Jlorapudgmuueckas pyHKIHSA 15
5 Tpuronomerpuueckue popmyJibl 22
6 Tpuronomerpnyeckne ypaBHeHust 16
7 Tpuronomerpuyeckne (PyHKIHUH. 14

IloBTOpEHHE.
11 kaace
102 yaca




1 IloBTOpenue kypca 10 k. 4
2 IIpon3BoHasi M e€ reoMeTPUYECKHH CMBICII 16
3 IIpuMeHeHMe POU3BOAHOM K MCCIeI0BAHUIO 18
GyHxumin
4 Hurerpan 22
5 DJIeMeHTbl KOMOMHATOPUKH, CTATUCTUKHU U TEOPUH 10
BEPOSTHOCTH
6 IloBTOpenue. Pemenue 3aga4 32




