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MHNOACHUTEJIbHAS 3AIINCKA
[Tporpamma obmieoOpa3oBarenbHON y4eOHOM AUcIUILTNHA «MaTreMaTukay MpeaHa3HaueHa
JUIsL U3yYSHHU MAaTEeMaTUKHU B IPo(deccrHoHanbHBIX 00pazoBaTenbHbIX opranuzamusax CI10,
peanu3yonmx 00pa3oBaTesIbHYI0 IPOTpaMMy CpEeIHET0 001ero oopa3oBaHus B peeiIax OCBOCHUS
OCHOBHO# npodeccruoHanbHO# o0pazoBarenpHOi porpammel CIT1O (OITOIT CITO) Ha 6a3e 0CHOBHOTO
o0rmiero 0Opa3oBaHUs MPH MOrOTOBKE KBATHU(PHUIIMPOBAHHBIX Pab0UNX, CITyKAIIUX U CIIEIUAINCTOB
CpeIHero 3BeHa.

[Iporpamma pa3zpabotana Ha ocHoBe TpeboBanuii PI'OC cpennero obmero oOpa3zoBaHus,
NPEAbSBISIEMBIX K CTPYKTYpe, COJEPKAHUIO U pe3ylbTaTaM OCBOCHHUS Y4E€OHOW JIUCHUILIMHBI
«MaremaTka», c yderom lIpumepHON OCHOBHON 00pa3oBaTelbHON MpPOrpamMMbl CPETHETO OOIIEro
obpazoBanusi. OmoOpeHHON pemieHneM (eaeparTbHOTO y4eOHO—METOIUYECKOTO OOBEIUHEHUS IO
obmiemy obpazoBanuto (mpotTokost oT 28 urors 2016 1. Ne 2/16-3).

Conepxanue nmporpaMmel «MaTeMaTHKay HapaBlIeHO HA JOCTHIKCHHUE CIICTYIOIINX

neJsiei:

1 obecrieueHne C(HOPMHUPOBAHHOCTH TPEJCTABICHUNH O COIMAIBHBIX, KYJIbTYPHBIX H
HUCTOPHUYECKUX (DAKTOPaxX CTAHOBIICHUS MAaTECMATHKH;

'] obecrieuenune c(hopMUPOBAaHHOCTH JIOTUYECKOTO, AJITOPUTMUYECKOTO "
MaTeMaTHIEeCKOTO MBIIIIJICHHS,

1 obecrieueHre CHOPMUPOBAHHOCTH YMEHHH TPUMEHSATH IOJIydeHHBIC 3HAHHS TIPH
pEIICHUH Pa3IMYHBIX 3a7a4;

] obecrieuenne CcHOPMHUPOBAHHOCTH TPEJCTABIEHWA O MaTeMaTHKEe KaK dYacTu
00LIeYeIOBeUeCKON KYNbTYphl, YHMBEPCAJIbHOM S3bIKE HAyKH, IO3BOJIAIOIIEM OIUCHIBATH M
U3y4aTh peasibHbIe MPOLIECCHI U SIBICHUS.

B nmporpaMMy BKIIIOYEHO COJEp)KaHUE, HaIpaBlieHHOE Ha (OPMHUPOBAHUE Y CTYACHTOB
KOMIIETEHIINH, HeoOXoauMbIX mist kadecTBeHHOro ocsoeHust OITOIT CITO na 6a3ze 0CHOBHOI'O OOIIEro
00pa3zoBaHus C MOJYYECHUEM CPETHETO OOIIero oOpa3oBaHUs;, MPOTPAMMBI TIOJTOTOBKH CIICIIHAIUCTOB
cpenuero 3sena (IIIICC3).

[IporpamMma yue6GHOM AucUUIUIMHBI «MaTemMaThKay SBISETCS OCHOBOHM Ui pa3paboTKu paboumx
porpaMM, B KOTOPBIX THpodecCHOHaIbHbIe 00pa3oBaTelbHbIE OpraHU3aluH, peaJu3yrollne
00pa3oBaTeNIbHYIO MPOTpaMMy cpenHero oomiero oopazoBanus B npenenax ocsoenust OIIOIT CITO na
0a3ze OCHOBHOro o0miero o0pa3oBaHUs, YTOUHSAIOT COJEpKAaHUE y4eOHOTrO  MaTepuana,
MOCJIEIOBATENILHOCTh €r0 M3y4eHUs, pacrpeiiesieHne yueOHBIX 4acoB, TeMaTHKy pedeparoB, BH/IBI
CaMOCTOSITENIbHBIX pabOT, YUMTHIBas CHEHU(PHUKY MPOrpaMM MOATOTOBKU  CHEIHAIMCTOB CPEIHEro
3B€Ha, OCBAaMBAEMOM CHENHATHLHOCTH.

[IporpaMma MOXKET HCIOJNB30BAThCS JAPYrUMH  IPO(ecCHOHANBHBIMU  00pa3oBaTeIbHBIMU
OpraHU3aIUsIMH, PEAM3YIOIIUMH 00pa30BaTEIbHYI0 MPOTPaMMy CpEIHEro oOIIero oO0pa3oBaHUs B Ipeelia
ocBoenust ocHoBHO# OITOII CITIO na 6a3e ocHoBHOTO 06111er0 0Opazosanus (IIIICC3).

OBIIAS XAPAKTEPUCTUKA YYEBHOM JUCHUILIAHBI «MatemaTnkay»

MaremaTtka sBisercss  (yHIaMeHTanbHOM — 00mieoOpa3oBaTeNbHON  JUCIMIUIMHON — CO
CJIO’KUBIIMMCS YCTOWYMBBIM COJIEp)KaHUEM U OOIIMMU TpeOOBaHUAMU K OJTOTOBKE 00YYaOLTHXCS.

B npodeccuonanbHeIXx 00pa30BaTENIbHBIX OpraHU3alMIX, PEATHU3YIOIUX 00pa3oBaTeIbHYIO
nporpammy cpenHero obuiero oopasopanus B npenenax ocsoeHust OITOIT CIIO na 6a3e OCHOBHOTO
oOmiero o0pazoBaHMs, U3yY€HUE MaTEMAaTUKU MMEET CBOM OCOOEHHOCTH B 3aBUCHUMOCTU OT MpPOQHIIA
npoheccHOHaTBFHOr0 00pa30BaHMSL.

ITpu ocoenun crnenuanbHocTe CIIO ecTecTBEHHO - HAy4HOTO MPOQUIs NMPOodHecCHOHATBHOTO
oOpazoBanus, cnenuanbHocted CIIO rymanuTapHOoro npodmwis HpodeccCHoHaTbHOro 00pa3oBaHuUs
MaTeMaTuka u3ydaercs Ha 0a3oBoM ypoBHe PI'OC cpenmnero obimiero oOpa3oBaHUs; HMPU OCBOSHHU
npocgeccuit CIIO u cnenuansHocTeit CIIO TeXHMUYECKOTO M COLMAIbHO-3KOHOMUYECKOTO MpoQuieit
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npodeccuoHanbHOrO 00pa30BaHUsl MaTeMaThKa Hu3ydaercs OoJjiee yYriIyOJeHHO, Kak HpoQuibHas
ydeOHasi IUCIUIUINHA, YIUTHIBAIOMIAS CTIEHU(PUKY OCBAMBAEMBIX MPO(ECCHIA WM CHIEIUaTbHOCTEH.

OTO BBIpaXaeTcs B COJEpKaHUKM OOY4YeHMs, KOJIMYECTBE YacOB, BBIJACISACMBIX Ha H3yYCHHE
OTIENBHBIX TEM MPOTPAaMMBbI, TIIyOUHE UX OCBOCHHUS CTYAECHTaMH, 00beMe M XapaKTepe MPAaKTUYECKHX
3aHATHH, BUAAX BHEAYTUTOPHON CAMOCTOSITEILHON pabOTHI CTY/ICHTOB.

OOm1re neny U3y4eHns MaTeMaTHKU TPAJAUIIMOHHO PEATH3YIOTCS B UETHIPEX HAIIPABICHHSIX:
1 oOmiee mpeacTaBiIeHUE 00 UICSIX M METOJaX MaTEMaTHKH;
[] MHTEINIEKTYyaJIbHOE Pa3BUTHE;
1 oBmajgeHne HEOOXOAMMBIMI KOHKPETHBIMU 3HAHUSMHU U YMEHUSIMU;
] BOCHUTATEIBHOE BO3JCUCTBHE.

[Mpodumnmmsanus neneii MaTeMaTHUECKOTO 00pa30BaHUsl OTpakaeTcs Ha BHIOOpPE MPUOPHTETOB B
opranM3anuu  y4eOHOM  jgedrenbHOCTH  oOydaromuxcs. s TEXHUYECKOTO, COLUATbHO-
SKOHOMMYECKOro mpoduieil mnpodeccuoHaabHOro 00pa3oBaHMs BBIOOp ILene cmemaercs B
[parMaTU4eckoM HallpaBJICHUH, MPEAYyCMATPUBAIOIIEM YCHJIEHUE U PpacCHIMpEHUE MPUKIATHOTO
XapakTepa HU3Y4YE€HHsS MAaT€MaTUKH, MPEUMYILIECTBEHHOW OpUEHTAllMM Ha alrOpUTMHUYECKUH CTHIIb
MO3HABATEIbHON  JESITEeIbHOCTU. JlJIi TyMaHUTapHOTO M €CTECTBEHHO Hay4dyHOTo mpoduieit
npodecCHoHANBHOTO 00pa3oBaHMsl 0OoJjiee XapaKTEPHBIM SBJISIETCS YCHIJIGHHE OOIIEKYIbTypHOU
COCTaBJISAIONIEH y4eOHOW NUCHUIUIMHBI C OPUEHTAMel Ha BU3YaJIbHO-0Opa3HBIA M JIOTMUECKUN CTHIIH
yueOHOM paboTHI.

N3yuenne wmaremaTuku Kak mpoduiabHOM 0O0Ieo0pa3oBaTebHON yueOHON JIUCIUIUIHHBI,
yuuThIBaroe cnenuduky ocBamBaeMbix cryneHtamu npodeccuid CIIO umu cnenmansnoctu CIIO,
obOecnieunBaeTcs:

] BBIOOPOM pa3IMYHBIX MOJIXOJ0B K BBEACHUIO OCHOBHBIX MOHSATHUH;

'] ¢dopMHpOBaHHEM CHCTEMBI yU€OHBIX 33aJlaHU, oOecieunBaronux 3G PpexkTuBHOE

OCYIIIECTBIIEHUE BHIOPAHHBIX LIEEBBIX YCTAHOBOK;
] oboraieHueM CHeKTpa CTHIeH ydeOHO! JAesITeNbHOCTH 33 CYET COTJIaCOBAHUS C
] BenylIIUMH AESTeIbHOCTHBIMHU XapaKTEpUCTUKAMU BEIOPAHHOW CHEIMAIbHOCTH

[IpodunbHas cocTaBisionias OTpakaeTcsl B TPeOOBAHUAX K IO OTOBKE 00y4YaroIuXcs
B YaCTH:
] oOmel cucTeMbl 3HaHUI: COJIep>KaTeNIbHbIE PUMEPHI UCIOIb30BAHUS MATEMAaTHYECKIX
uaei 1 MeTo10B B IpOo(eCCHOHATBHON eI TeIbHOCTH;
] yMeHHMil: pa3nuyne B ypoBHE TpeOOBaHMM K CJIOKHOCTU MPUMEHSEMbIX aITOPUTMOB;
] NPaKTUYECKOTO HUCIOJIb30BAHUS MPHUOOPETEHHBIX 3HAHUI U YMEHUN: UHAUBUYaTbHOTO
y4eOHOro OmbITa B MOCTPOCHUU MATEeMATUYECKUX MOJeINeH, BBIIIOJHEHUU HCCIEA0BATEIbCKUX
MIPOEKTOB.

Takum oOpa3om, peanusanus cojepKaHusi Y4eOHON AMCHUIUIMHBI OPHUEHTUPYET Ha
MPUOPUTETHYIO POJIb MPOIECCYAIbHBIX XapaKTEPUCTUK Y4eOHOM padoThl, 3aBUCAIIUX OT MPOQuUis
npodeccuoHalbHOTO ~ 00pa30BaHWs, TMOJYYEHHUS  ONbITa  KCIOJb30BAaHHS  MAaTeMAaTUKH B
COJIEp)KaTeNbHBIX U MPO(ECCHOHAIBHO 3HAYMMBIX CHUTYallUX IO CpaBHEHUIO C (HOpMaIbHO-
YPOBHEBBIMH PE3yJIbTaTUBHBIMH XapaKTePUCTUKAMU O0ydEHUSI.

Copep:xanue y4eOHOW JAMCHUILVIMHBI pa3palOTaHO B COOTBETCTBMM C OCHOBHBIMHU
cojiep:KaTeJbHbIMH JMHUSAMM 00Y4YEeHUSI MaTeMaTHKe:

1 anreOpauyeckas JMHUS, BKJIIOYAIONIAs CHCTEMATH3ALMIO CBEJCHUH O YHCIaX; H3ydeHHe
HOBBIX M 0000IIeHHE paHee W3YYCHHBIX oOlepauuil (BO3BEICHHWE B CTENEHb, W3BJICUYEHUE KOPHS,
norapu(pMUpOBaHUE, CUHYC, KOCUHYC, TAHI€HC, KOTAHI'€HC M OOpaTHbIE K HUM); U3y4eHHE HOBBIX BHJIOB
YHCIIOBBIX BBIpOKEHUH U (POpMys; COBEpPILICHCTBOBAHME MPAKTUYECKUX HABBIKOB M BBIYMCIUTEIBbHOM
KYJIBTYpPBI, pacIIipeHne




[l COBepIIEHCTBOBaHUE aNreOpanyuecKkoro ammnapara, c(OpMHUPOBAHHOTO B OCHOBHOI INKOE, U
€ro IPUMEHEHHUE K PELICHUIO0 MaTEMATUYECKUX U NIPUKIIAHBIX 3a/1ay;

(1 TeopeTHKO-(QYHKIMOHAJIbHAS JIMHHUSA, BKJIIOYAIOIIAs CHUCTEMAaTH3allMI0 W  paclIupeHue
CBe/IEHUH 0 (PYHKIMSX, COBEpPIICHCTBOBAHUE IPa(hUIECKUX YMEHUI; 3HAKOMCTBO C OCHOBHBIMU HJICSIMH U
METOJlaMH  MaTeMaTH4ecKOro aHalu3a B O00beMe, I03BOJIOIIEM HCCIENOBaTh AIEMEHTAPHBIC
(GYHKIMY U pemaTh MpoCcTeie reoMeTpuIecKue, (pu3nuecke u Apyrue NpukiaaHble 3aa4u;

| 7uMHUS ypaBHEHUMH M HEPABEHCTB, OCHOBaHHAas Ha I[IOCTPOCHMM U HCCIIEJOBAaHUU
MaTEMAaTU4YECKUX MOJIENICH, MEepeceKaroIascss ¢ ajireOpandeckod M TEOPETHKO-(DyHKIMOHAIbHON
JUHUSAMH W BKIIOYAIOMIAsl Pa3BUTHE M COBEPIICHCTBOBAHHME TEXHUKHM anreOpanmdecKux mpeoOpa3oBaHUit
IUISL PEUIeHUs] ypaBHEHUH, HEPABEHCTB M CUCTEM; ()OPMHUPOBAHUE CIIOCOOHOCTH CTPOHUTH M MCCIEIOBATH
IpoCTElIINEe MaTeMaTUYeCKUE MOJENU IpU pPELICHUU MPUKIaJHBIX 3a/Jad, 3aJad M3 CMEXHBIX U
CHEIHAbHbIX JUCLHUILINH;

] reoMmeTpuyYecKas JMHHUS, BKJIIOYAIOUIAs HAIJISIIHBIE MPEACTABIECHUS O MPOCTPAHCTBEHHBIX
¢urypax M H3ydeHHE HX CBOWCTB, (OPMUPOBAHHME M paA3BUTHE MPOCTPAHCTBEHHOIO BOOOpa)KeHUS,
pa3BUTHE CIIOCOOOB F€OMETPUUECKUX U3MEPEHUN, KOOPAMHATHOTO

] BEKTOpPHOT'O METOJIOB ISl PEILIEHUS] MaTEMAaTUYECKUX U MPUKIAIHBIX 3a7a4;

] croxacTH4ecKasl JIMHUS, OCHOBAaHHAs Ha Pa3BUTHMU KOMOMHATOPHBIX YMEHMMH, MPEICTaBICHUM
0 BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTAX OKPYXKAIOLIEro MUPA.

Pazgenbr (Tembl), BKIIFOUCHHBIE B COJEpKaHWE YUCOHOW AMCIMIUIMHBI, SBJISFOTCS OOIIUMH TSI
Bcex mpodunel mpodecCHOHATBHOTO o00pa3oBaHUsA W TIPU BCeX o0BbeMax y4yeOHOTO BpPEMEHH
HE3aBHCHMO OT TOTO, SIBJIIETCS JIM ydeOHas quciumuinia «MaTtemaTrkay 6a30B0il Wi npopuiIbHOM.

B Temarmyeckumx IIIaHaX MpPOrpaMMBl yYeOHBIH MaTepwal TpeACTaBlieH B  (opme
YepeayIOMEerocs pa3BepThIBAHUS OCHOBHBIX COJICP)KATEIBHBIX JIMHUHN (aireOpanmdecKkoi, TEOPETHKO-
(YHKIIMOHATBLHOM, YpaBHEHHH W HEPABEHCTB, I'€OMETPHYECKOM, CTOXACTHYECKOH), YTO TIO3BOJIAET
rMOKO HCIOJIb30BaTh UX PACMOJIOKEHHE W B3aUMOCBSI3b, COCTABJIATh pabOuMil KaJlleHJapHbIi MiaH, Mo-
pasHOMy uepeays ydeOHbIe TeMbl (TJIaBbl YYEOHHKA), YYHTHIBas MPOoPuiIb MPOoPecCHOHATBHOTO
obOpazoBanus, crnenuduky ocBamBaeMoii mnpodeccun CIIO wmmm cneumanbHoctd CIIO, rayOuny
W3Y4EHHUs MaTepHala, ypoBeHb MOJATOTOBKH CTYJIEHTOB 110 MIPEIMETY.

[Ipennaraemble B MpUMEPHBIX TEMAaTUYECKUX IIJIaHAaX pa3Hble 00BbEeMbl y4eOHOrOo BpEMEHH Ha
U3y4YeHHE OJHOM M TOM K€ TEeMbl PEKOMEHIYEeTCS HCIOJb30BaTh I BBIMOJIHEHUS Pa3IHYHBIX
yueOHbIX 3amaHuil. Tem cambiM paznuuus B TpeOOBaHUSAX K pe3yiabTaTaM OOydeHHUsl MpOSIBATCS B
YpOBHE HABBIKOB 10 PEUICHUIO 3a]]a4 U OIbITE CAMOCTOSTEIBHON pabOTHI.

N3yuenune oOmeoOpa3oBarenpsHO yueOHOM aucuuIIuHbl «MaremMaTuka» 3aBepIlaeTcs
MOJIBEICHUEM HTOroB B (opMe HK3aMeHa B paMKax MPOMEXKYTOYHOW aTTeCTallud CTYACHTOB B
nporecce ocBoenuss ocHoBHOU OITOIT CITIO ¢ mosnyueHuem cpemHero ooOmiero obpasoBanust — (
[IICC3).

B pazgene mporpammel «Conepkanue y4eOHOW IUCIUIUIMHBD) KYpCHUBOM BBIJICIICH MaTepual,
KOTOpBIM TpU H3YyYCHHH MaTeMaTHKU Kak 0a30BOW, Tak M NPO(UIbHONW Y4eOHOW JUCLUIUIMHBI,
KOHTPOJIIO HE MOJICHKHUT.

B pe3yabtare ocBOeHHsI 00pa30BaTe/IbHON NMPOrpaMMbl Yy BBINYCKHHMKA J0JKHBI ObITh
copmupoBanbl 001Me U NPodeccHoOHAIbHbIE KOMIIETEHIINH.

BrinmyckHUK, OCBOMBIIHNI 00pa30BaTeNIbHYIO MPOTrpamMMy, AODKEH 00JagaTh CIEAYIOUUMU
obuumu komrereHusamu (nanee - OK) u npodeccrnonansubiMu KommneTeHusamMu (nanee [1K):
OK 01. Beibupatsb crocoOsbl perieHus 3a1a4d npodhecCHoHanbHOM eI TeNbHOCTH, TPUMEHUTEIBHO
K pa3JIMYHbIM KOHTEKCTaM.
OK 02. OcymiecTBisITh TMOUCK, aHAIW3 M WHTEPIpETalni0 WHPOpPMAIMH, HEOOXOTUMOU It
BBITIOJTHEHUS 33124 MPOGECCHOHATBHON JesITENFHOCTH.
OK 03. IInanupoBaTh M peaqn30BBIBaTh COOCTBEHHOE NPO(MECCHOHATBHOE M JHYHOCTHOE
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pa3BUTHE.

OK 04. PaboTath B KOJUJICKTHBE M KOMaHzAe, d(p(PEKTHBHO B3aWMOJICHCTBOBATH C KOJJIETaMH,
PYKOBOJICTBOM, KJIINEHTaMH.

OK 05. OcymiecTBasaTh YCTHYIO M MHUCbMEHHYI0 KOMMYHHUKAIIMIO Ha TOCYIaPCTBEHHOM SI3BIKE C
y4eToM 0COOEHHOCTEH COLMAIBHOTO U KYJIbTYPHOT'O KOHTEKCTA.

OK 06. IlposBiATh TIpa)kIaHCKO-NATPUOTUYECKYIO MO3UIMIO, JEMOHCTPUPOBATh OCO3HAHHOE
[IOBEJICHUE HAa OCHOBE TPAJUIIMOHHBIX OOLICYETOBEUYECKUX LIEHHOCTEHW, HNPUMEHSTh CTAaHJApPThI
AHTUKOPPYILIMOHHOT'O [IOBE/ICHUSI.

OK 07. ConeiicTBOBaTh COXpaHEHHIO OKPYXKAOIIEH Cpesbl, pecypcocOepekeHn o, 3PPEeKTHBHO
JENCTBOBATH B UPE3BbIYANHBIX CUTYALUSX.

OK 08. Hcnonp3oBath cpeactBa (pU3MUECKOW KyJIbTYpPBl JUIS COXPAHEHUS W YKPEIUICHHS
3I0POBBSl B TIporecce MpOPECCHOHANBHOW NESITEIBbHOCTH W TOJIEPXKAHUSA HEOOXOJUMOTO YPOBHS
(¢u3nyecKoil MoAroTOBIEHHOCTH.

OK 09. Ucnonp3oBaTh HTHPOPMAIIMOHHBIE TEXHOJOTUHU B MPOPECCUOHATIBHON JESITEIbHOCTH.

OK 10. Tlomp3oBaTbcs TPOQECCHOHANBHON JOKyMEHTAalMel Ha TOCYIapCTBEHHOM U
MHOCTPAaHHOM SI3bIKaX.

I[IK 1.1. ®opmupoBaTh alropuTMbl pa3padOTKU MPOTPaAMMHBIX MOJYJEH B COOTBETCTBUM C
TEXHUYECKUM 3aJJaHUEM.

MECTO YUYEBHOM JUCIHUILIMHBI B CTPYKTYPE OCHOBHOM
MPOP®ECCUOHAJIBHOMN OBPA3OBATEJBLHOM ITPOI'PAMMBbBI

YueOHas jguciuiuimHa «MareMaTuka» SIBJSICTCS  yYeOHBIM — MPEIMETOM  00sI3aTeIIbHOM
npeaMeTHo# oOmactn «MatemaTtuka u uHpopmarukay OI'OC cpeanero odiero 06pa3oBaHus.

'] mpodeccroHanbHBIX 00pa30BaTENBHBIX OpPraHU3alUsgX, PEATU3YIOIMHUX 00pa30BaTEIbHYIO
nporpammy cpeaHero oomiero obpaszoBanus B mpenenax ocBoenust OIIOIT CIIO na 6a3e 0CHOBHOTO
obmero oOpa3oBaHus, yueOHas AUCIUIUTHHA «MaTeMaTruKay n3y4aeTcs.

] obmeobpazoBarenbHoM 1ukie yaeoHoro miaHa OITOIT CITO na 6a3e OCHOBHOTO OOIIETO
00pasoBaHus ¢ oJydeHueM cpeaHero odmiero oopazosanus ( [IIICC3).

] yuebHbIX Turanax [IIICC3 yueOHnas auciummHa «MareMaTuka» BXOJIUT B COCTaB OOMIHUX
o0m1eo0pa3oBaTeNbHbIX YU4E€OHBIX IUCHUIUIMH, (OPMUPYEMBIX U3 00S3aTENbHBIX MPEIMETHBIX
obnacreit ®I'OC cpennero obmero odbpazoBanus, 1 crenuanbHocTed CIIO TexHnueckoro mpodus
npoheCcCHOHAIBHOTO 00pa30BaHU.

JInyHOCTHBIE Pe3yJIbTAThI:

— opueHTanus oOOydyaloOUIMXCs Ha pealu3alHi0 [O3UTHUBHBIX JKU3HEHHBIX [MEPCIEKTHB,
WHUIMATUBHOCTh, KPEaTHBHOCTb, TOTOBHOCTh U CHOCOOHOCTh K JIMYHOCTHOMY CaMOOMPEICIICHUIO,
CIOCOOHOCTh CTaBHUTD LI U CTPOUTH KU3HEHHBIC IJIaHbL;

— TOTOBHOCTh U CHOCOOHOCTh OOydYaroluXcsi K CaMOpPa3BUTHUI0 M CaMOBOCIHMTAaHUIO B
COOTBETCTBUU C 00I€YEeTIOBEUECKUMH LIEHHOCTSAMHU U UieajaMH IPakIaHCKOTO OOIIeCTBa;

— HpPaBCTBEHHOE CO3HAHME U TIOBEJICHHE HAa OCHOBE YCBOEHHUs OOIIEUETIOBEUECKUX LIEHHOCTEH,
TOJIEPAHTHOTO CO3HAHUS W TOBEACHHUS B MOJUKYITYPHOM MHpE, TOTOBHOCTH U CIHOCOOHOCTH BECTU
IUANoT C JAPYrUMHU JIOAbMH, JOCTHTaTh B HEM B3aHMMOIOHHMAHMS, HAaXOOUTh OOIIUE Ienu u
COTPYIHHUYATH JJIS UX JOCTHUKEHHUS;

— TpUHITHE TYMaHUCTUYECKHX IIEHHOCTEH, OCO3HAHHOE, YBAXXUTEIbHOE M J0OpOKeIaTeNbHOe
OTHOILLIEHHUE K IPYroMy YEJIOBEKY, €r0 MHEHUIO, MUPOBO33PEHHUIO;

— pa3BUTUE KOMIIETEHUUU COTPYJIHHMYECTBA CO CBEPCTHHUKAMH, JETbMHM MJIAJIIET0 BO3pacTa,
B3POCJIBIMH B 00pa30BaTeIbHOM, OOIIECTBEHHO MOJE3HOM, y4eOHO-HUCCIeI0OBATENbCKON, TPOSKTHOW U
JIPYTUX BUAAX JIEATEIHHOCTH.

—  MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH, 3HAYUMOCTH
HayKH, TOTOBHOCTh K HAYYHO-TEXHHYECKOMY TBOPYECTBY, BJaJIeHHWE JAOCTOBEPHON HHQpOpMAIHei o
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MEPEIOBBIX JOCTHKCHHSIX M OTKPBITUSX MHPOBOW M OTCUECTBEHHOW HAyKH, 3aMHTEPECOBAHHOCTH B
HAy4YHBIX 3HAHUSIX 00 YCTPOICTBE MHpa U OOIIECTBA;

— TOTOBHOCTh U CIIOCOOHOCTH K 00pa3oBaHUIO, B TOM YHUCIIE caMOOOPAa30BAHMIO, HA MPOTSHKCHUU
BCel JKM3HH, CO3HATEILHOE OTHOIICHHWE K HEMpPEephIBHOMY OOpa30BaHHUIO KAaK YCIOBHIO YCIHEIIHOW
npodecCuoHABHOM U 00IIIECTBEHHOM JAEITeIbHOCTH;

— OCO3HaHHBIN BBIOOP Oyaymiei mpodeccuu Kak MyTh M CHOCO0 peanu3anuy COOCTBEHHBIX
KU3HCHHBIX TJIAHOB;

—  TOTOBHOCTBH OOYYAIONINXCS K TPYJIOBOM MPO(HECCUOHATLHOM NEATEIILHOCTH KaK K BO3MOKHOCTH
y4acTus B PEIICHUH JIMYHBIX, OOMIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOMEHAITMOHAIBHBIX TTPOOIIeM;

—  TOTPEOHOCTh TPYIOUTHCH, YBWKEHHWE K TPYAy W IIOIIM Tpy[da, TPYIOBBIM JOCTHIKCHHSIM,
NO0OpPOCOBECTHOE, OTBETCTBEHHOE U TBOPYECKOE OTHOIICHHE K pPa3HbIM BHIAM TPYIOBOH
NeSITEIILHOCTH;

— TOTOBHOCTh K CaMOOOCTY)KMBaHHWIO, BKJIIOYAass OOYYCHHE W BBITIOJIHEHUE JIOMAITHHX
00s13aHHOCTEH.

—  (pusuueckoe, 3MOIMOHATHLHO-TICUXOJIOTHYECKOE, COIMAIbHOE OJaronoydne oOydarolmuxcs B
KU3HA 00pa30oBaTeIbHON OpraHMW3alid, OIIYIICHHWE JIeThbMH O€30MaCHOCTH H IICHXOJIOTHYECKOTO
KoMpopTa, THPOPMAITMOHHOM 0€3011aCHOCTH.

MertanpeamMeTHbie pe3yJbTAThI
MeranpeaMeTHbIE pe3ynbTaThl OCBOSHUS OCHOBHOM 00pa30BaTEILHOM MPOTPaMMbI MPeICTABJIEHbI
TpeMsi TPYNIIaMHU YHUBEPCAJIbHBIX y4eOHbIX AeiicTBuil (Y'Y ):

PeryasiTuBHble yHUBepCcalbHbIC YUeOHBbIE AeliCTBUA
BbpInyCKHUK HAy4YUTCH:

—  CaMOCTOSITENIbHO OMNpeAeNsATh LENH, 3aJaBaTh MapaMeTpbl U KPUTEPUH, 110 KOTOPHIM MOKHO
OTIPEEeNUTh, YTO LIEJIb TOCTUTHYTA;

— OIICHMBAaTh BO3MOJKHBIE TOCJIEICTBUSA JOCTIKEHHUS TIOCTaBICHHON WENH B JIEATEIBbHOCTH,
COOCTBEHHOM KH3HU U JKU3HHM OKPYKAIOIIMX JIOACH, OCHOBBIBASICh HAa COOOpaXEHHUSIX JTUKH U
MoOpau;

— cTaBUTh U (OPMYIUPOBAaTH COOCTBEHHbIE 3aJaud B OOPa30BATEIbHOM NEATEIHHOCTH U
KU3HEHHBIX CUTYaIHIX;

—  OIICHMBATh PECYPCHI, B TOM YHCJIE BPEMsI U APYrue HeMaTepualibHbIe PeCypChl, HEOOXOIUMbIE
JUIS TOCTUXKEHUS TIOCTaBJICHHOM 11eIH;

— BbIOMpaThb MyTh JOCTHXKEHMS LIENH, IUIAHUPOBAaTh pELICHUE IOCTaBJICHHBIX 3ajad,
ONTUMU3HPYS MaTepHalibHbIE U HEMaTepUaIbHbIE 3aTPATHI;

—  OpraHu3oBBIBaTH JI(PGEKTUBHBIM IMOUCK PECYpPCOB, HEOOXOAMMBIX Ui  JOCTHXKEHHS
MOCTABJICHHOM 11€JIH;

—  COTOCTAaBJIATh MMOJTYUYEHHBIN pe3yabTaT AEATEIbHOCTH C TIOCTABICHHOMN 3apaHee eNblo.
Ilo3HaBaTebHbIE YHHBePcAIbHbIE YUeOHbIE JeilicTBUS

BbInyCKHUK HAY4YHUTCH:

— MCKaTh M HAaxXOJUTh OOOOIIEHHBIE CIOCOOBI pEIIeHUs 3a/Jady, B TOM YHCIE, OCYIIECTBIAThH
pa3BepHyThIi MH(GOPMAIMOHHBIM MMOMCK W CTaBUThb HA €ro OCHOBE HOBble (ydyeOHbIE W
M03HaBaTeJbHbIC) 3a1a4H;

—  KPUTHYECKHU OLIEHUBATh U MHTEPIPETUPOBATH HH(OPMAIIMIO C Pa3HBIX MO3ULIUH, PACMNO3HABAThH
1 GUKCUPOBATh IPOTUBOPEUHS B MH(POPMAIIMOHHBIX HCTOUHUKAX;

—  WCHIOJIb30BaTh  pA3IMYHBIE MOJEIBHO-CXEMATUYECKUE CpPEACTBA U1 IPEICTaBJICHMS
CYIIECTBEHHBIX CBSI3€ M OTHOIICHHH, a TaKKe NMPOTUBOPEUMH, BBISBICHHBIX B HMH()OPMAIIMOHHBIX
HCTOYHHKAX;

— HaxoJWThb W TPUBOJUTH KPUTUYECKHE apPryMEHThl B OTHOUIEHWU JAEHCTBHA M CYXICHUMN
JPYroro; CHOKOWHO U Pa3yMHO OTHOCHUTHCS K KPUTHUECKUM 3aMEYaHUSM B OTHOLIEHUH COOCTBEHHOTO
CYXXJIEHHsI, pacCMaTpUBaTh UX KaK pecypc COOCTBEHHOTO pa3BUTHS;



— BBIXOJAWUTHb 32 paMKU Y4eOHOro IpeiIMeTa U OCYUIECTBIISATH LIEJICHANPABICHHBIA IOUCK
BO3MOJKHOCTEH U IIMPOKOTO MEPEHOCA CPECTB U CIIOCOOOB ACHUCTBUS;

—  BBICTpauMBaTh MHIMBHIYaIbHYI0 00pa30BaTENbHYIO TPACKTOPUIO, YYUTHIBAS OTPAHUYEHUS CO
CTOPOHBI IPYTMX YYACTHUKOB U PECYPCHBIEC OTPAaHUUEHUS;

—  MEHATh U YAEepKUBaTh Pa3HbIE MO3ULIUU B IO3HABATEIbHOM J1E€ATEIBHOCTH.
KoMMmyHukaTHBHBIC yHHBepcaabHbIe yueOHbIe el CTBUS

BbInycKHMK HAy4YUTCS:

—  OCYILECTBIIATH JICTIOBYI0O KOMMYHHUKAIIMIO, KaK CO CBEPCTHHKAaMHU, TaK U CO B3POCIBIMU (KaK
BHYTpH 00pa30BaTelbHON OpraHU3alllM, TaK M 3a ee MpejeiaMu), MoI0MpaTh MapTHEPOB YISl JIEJIOBOM
KOMMYHUKAIIUU HMCXOJs U3 COOOpaKe€HUW pe3yJbTaTUBHOCTH B3aWMOJICHCTBUSA, a HE JIMYHBIX
CHUMIIATHH;

—  TIPHU OCYHIIECTBJIECHUU T'PYNIIOBOI pabOThl OBITh KaK PYKOBOJUTENIEM, TaK M YJICHOM KOMaH/IbI B
Pa3HBIX POJISiX (TeHEPATOp UACH, KPUTUK, UCTIOJHUTEINb, BBICTYMAIOITUHN, SKCIIEPT H T.11.);

—  KOOPAWMHUPOBATh M BBHITIOJHATH pabOTy B YCIOBUSX pPEATbHOTO, BUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aUMOICUCTBUS;

—  pa3BEpPHYTO, JJOTUYHO M TOYHO H3J1ararb CBOKO TOYKY 3PEHHS C MCIOJIb30BAHHEM aJIEKBATHBIX
(YCTHBIX U MUCHMEHHBIX) SI3BIKOBBIX CPEJICTB;

— pacmo3HaBaTh KOH(MIUKTOTCHHBIC CHUTYAIlMH M TPEIOTBpaIIaTh KOHQIMKTHI 10 MUX aKTHBHOMN
(ha3bl, BRICTpAUBAThH JICTOBYIO M 00pPa30BATEIbHYI0O KOMMYHHKAITUIO, U30€Tasi IMIHOCTHBIX OIEHOYHBIX
CY)KJICHUH.

IIpenmerHbie pe3yabTarbl. ba3oBblil ypoBeHb
B cootBercTtBrmM ¢ ®I'OC COO, npenmeTtnbie pe3ynbratsl ocBoeHus: OOII Ha 6a30BoM ypoBHE

MIpe/ICTaBJICHbI ABYMS IpynmnaMu: « BBIMyCKHUK HayduTcs — 6a30BbIi YPOBEHbY, « BBITyCKHUK
MOJIy4YUT BO3MOKHOCTh HAyUHUThCS — 0a30BbIN YpoBEeHb». Kak u B 0CHOBHOM 00111eM 00pa3oBaHUH,
rpymna pe3yabTaToB « BbIMYCKHUK HAYYMTCS» MPEACTaBIseT cCO00M pe3yabTaThl, JOCTH)KEHUE
KOTOPBIX 00ECIeunBaETCs YUUTEIEM B OTHOLICHUH BCEX 00yYaromMXcsl, BEIOPaBIINX JaHHBIN ypOBEHb
oOyuenus. ['pynna pe3ynbTaToB « BbINYCKHUK MOJTYYUT BO3MOKHOCTh HAYYHTHCS»
obecrieunBaeTcs yyuTelieM B OTHOLIEHUH YaCTH HanboJiee MOTUBUPOBAHHBIX U CIIOCOOHBIX
oOyuaroniuxcs, BbIOpaBIINX JaHHBIN YpoBeHb 00yueHus. [Ipu koHTpose kauecTBa 00pa3oBaHUs
rpyIa 3a/laHuil, OpUEHTUPOBAHHBIX HA OLIEHKY JOCTHKEHUS IIAHUPYEMBIX PE3yJIbTaTOB U3 OJI0Ka
«BBITYCKHUK MOJIYYUT BO3MOKHOCTh HAYUUTHCS», MOKET BKJIIOUATHCSI B MaTepuaibl 6J10Ka
«BBITYCKHUK HAYYUTCS». DTO MO3BOJIUT MNPEAOCTABUTH BO3MOKHOCTh 00YyJaroIUMCs
MIPOJIEMOHCTPUPOBATH OBIIAICHUE KAYECTBEHHO MHBIM YPOBHEM JOCTH)KEHHH U BBISBIISTH THHAMHUKY
poCTa YUCIIEHHOCTH Hanbosiee MoAr0TOBICHHBIX 00y4atomuXCsl.

IpuHUMNIHAIBLHBIM OTJINYHMEM Pe3yJbTATOB 0230BOr0 YPOBHS OT pe3y.JIbTATOB
yriy0JieHHOT0 YPOBHA SIBJISIETCS UX 1leJ1eBasi HANPABJIEHHOCTb.

Pe3yabTaThl 6230BOr0 YPOBHS OPHEHTUPOBAHbI HA O0IYI0 (DYHKIIMOHAIBHYIO TPAMOTHOCTb,
MOJTy4eHNEe KOMIIETEHTHOCTEH /IS TOBCEITHEBHOM JKU3HU M OOIIETo pa3BUTHA. ITa rpynna
pPe3yJ1bTaTOB NMpeAnoaaraer:

— NIOHUMAaHUE MIPEAMETA, KIIFOUEBBIX BOIIPOCOB U OCHOBHBIX COCTABIIAIOIINX JJIEMEHTOB U3y4aeMOU
peIMeTHOH 061acTH, yTo 00ecTIeyBaeTCsl He 3a CUeT 3ayYMBaHUs ONpe/IeIeHUI 1 TPaBuJl, a
MOCPEICTBOM MOJICIIMPOBAHUS U TIOCTAHOBKU MPOOJIEMHBIX BOIIPOCOB KYJIBTYPBI, XapaKTEPHBIX IS
JIAHHOM MpeIMeTHOH 06acTu;

— YMCHUEC PCIIaTb OCHOBHBIC ITPAKTUYCCKUC 3a/]a41, XapaKTCPHBIC JIS1 UCTIOJIb30BAHUA MCTOIOB U
HHCTPYMCHTApHUA JTaHHOM HpeﬂMeTHOﬁ O6J'IaCTI/I;



— OCO3HAHHE PaMOK M3y4aeMOi IpeAMETHON 00JIaCTH, OTPAHUYEHHOCTH METOJIOB U HHCTPYMEHTOB,
TUIHYHBIX CBA3EH C HEKOTOPBIMH JIPYTUMHU 00JIACTAMU 3HAHUSL.

Ilpeomemmnoie pezyromamut pazoena « BelnycKHUK noayuum 603moHcHOCHb HAYYUMbCA» HE
BBIHOCSITCSI HA HTOTOBYIO aTTECTAIINIO, HO IIPU 3TOM BO3MOKHOCTh MX JIOCTHXKCHHUS JT0JDKHA OBITh
MIPEJOCTaBICHA KAKIOMY 00ydJaromeMycs.
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Hpe}IMeTHLIe pe3yJbTaThbl. MarteMaTHKa: anreﬁpa H HAYaJIa MAaTEMAaTHYECCKOI'0 aHA/Iu3a, reOMETpUs

Ba3osbiii ypoBenb «IIpodiaeMHo-pyHKIIMOHAIBHBIE Pe3yJIbTAThD)

IMeau ocBOeHMSI

I. BbInyCKHUK Hay4YuTCH

I11. Beinycknuk nosiyuum 603mM0X4CHOCHb HAYUUMbCA

HHSI HCIIOJIB30BaHHUA B HOBC@)IHGBHOﬁ JKM3HHU U 00eCIIeueHUs

BO3MOXHOCTH YCIICHIHOTO IMTPOAOJIZKCHUA O6pa3OBaHI/I$I 1o

ZZJlﬂ paseumust MblUlIeHUA, UCNOTIb306AHUA 6 NnoeceoHes ol

npeaMera HCUBHU U 0OecneyeHUs] B03MONCHOCIU YCHEUHO20
CIELIMAJIBHOCTAM, HE CBA3AHHBIM C IIPUKIIaTHBIM NPOOONAHCEHUSL 00PA308AHUS NO CNEYUAIbHOCIAM, He
UCIIOJIL30BAHNCM MaTEMaTHK! CBA3AHHBIM C NPUKIAOHBIM UCHOTIb308AHUCM MAMEMAMUKU
TpedoBanus Kk pe3yjbTaram
Paznen I. BoInycKHUK HAYYHTCS 1. Boitnycknuk nonyuum 603moxcHOCHb HAYYUMbCA

1. DyieMmeHTHI TEOPUM
MHOKeCTB 1
MaTeMaTH4eCcKoi

JOTMKH

1 OmnepupoBaTh Ha 0a30BOM YpOBHE! IOHATUSMU: KOHEYHOE

MHO>KECTBO, 3JIEMEHT MHO>KECTBA, TIOJIMHOKECTBO,
nepeceyeHre U 00beJMHEHNE MHOKECTB, YHCIIOBbIE
MHO>KE€CTBA Ha KOOPJIMHATHOUN MPSIMOM, OTPE30K,
WHTEpPBA;

] omepupoBaTh Ha 6a30BOM YPOBHE MOHATHUSMU:
yTBEpXKACHUE, OTPULIAHUE YTBEPKACHUS, NICTUHHBIC U
JIO’KHBIE YTBEPKICHHUSI, IPUUKHA, CIICACTBHE, YaCTHBII
cirydail o01Iero yrBepk1eHus, KOHTPIPUMED;

] HaxoJuTh MepeceueHne U 00beIMHEHUE IBYX MHOXKECTB,
MIPE/ICTaBICHHBIX IPaQUUECKy HA YUCIOBOU MPSIMON;

] CTPOWTH HA YKCIOBOM MPSAMOI MOAMHOKECTBO YHCIOBOTO
MHOECTBA, 3a/IaHHOE€ IPOCTEULIUMHU YCITIOBUSIMHU;

"] pacmo3HaBaTh JIOKHBIE YTBEPKACHUS, OIIMOKU B

[ OnepupoeaMb2 NOHAMUAMU. KOHEYHOE MHOM#CeCmeo,

NeMeHmM MHOHCECMBA, NOOMHONCECTBO0, NepeceyeHue u
00beOUHeHUe MHONCECME, YUCTIO8ble MHONCECEA HA
KOOPOUHAMHOUL NPSAMOU, OMPe30K, UHMEPBA,
HOTYUHMEPBAIL, NPOMENCYMOK C 8bIKOJIOMOU MOYKOLU,
epaguueckoe npeocmasgiienue MHOMCeCmes Ha
KOOPOUHAMHOLL NIOCKOCIU

| omepupogamv NOHAMUAMU: YMEepAHCOeHUe, OMPUyaHue

VMBEPAHCOeHUsl, UCUHHBLE U JIONCHBLE YINBEPHCOCHUS,
npuduHa, credcmeaue, YACmHulll CIyyaill 0oue2o
Vmeepa#cOeHUs, KOHMpHpumep;

ll npoeepsimbs npuHanle.?fCHOC‘n’Ib djlemenma MHoxHcecmey,
U naxooumow nepecevderHue u o0bvedunenue MHOIHCECMs, 6

MOM quciie npeoCcmasieHHbIX epapuyecKu Ha YUCI0801
APAMOU U HA KOOPOUHAMHOU NIOCKOCTU,

| nposooums 00Ka3amenvHvle paccylcoeHus Os

1 3,[[6CL " Aajiee: paclioO3HaBaTb KOHKPETHBIC TPUMEPHBL O6IIII/IX IIOHSATHH 110 XAPAKTCPHBIM IMPU3HAKAM, BBIIIOJIHATH ,ZIefICTBPIH B COOTBETCTBUH C OIPCACICHUCM U HpOCTeﬁIHPIMPI

CBOMCTBaAMH HOHSITHﬁ, KOHKPETU3UPOBATHL NIPUMEPAMU O6IIII/I€ IIOHATHUA.
2 3,[[6CL " AajJiee; 3HaTb ONPCACICHUC MOHATHUS, YMETh NOACHATL €ro CMbICII, YMETh UCITIO0JIb30BATh ITOHATHUE U €T O CBOMCTBa pyu TpOBCACHUN paCCY)KL[CHI/II\/‘I, peHICHUHA 3a1a4.
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paccyX€HUSX, B TOM YHUCJIE C UCIIOJIb30BaHUEM
KOHTPIPUMEPOB.

B noeceonesnoit scuznu u npu uzyuenuu opy2ux
npeomemos:

[

HCIIOJIb30BATh YMCIOBBIE MHOXKECTBA HA KOOPIMHATHOMN
MIPSIMOM JUIS ONIMCAHUS PEAJIBHBIX IIPOLIECCOB U SIBJICHUN;

000CHOBAHUSL UCHIUHHOCU YMBEPHCOCHULL.

B noeceonesnoii scuznu u npu uzyuenuu opyzux
npeomemog:

[l  ucnoav3zosamsv 4UCiI08ble MHOMCECMBA HA Koopc)uHamHoﬁ

NPAMOU U HA KOOPOUHAMHOU NAOCKOCMU OISl ONUCAHUS
PeanbHbIX NPOYECcos U AGNeHUL,
nPoBOOUMb OOKA3AMENbHBLE PACCYHCOCHUS 8 CUMYAYUSX

| MPOBOJUTH JIOTHYECKUE PACCYNKICHUS B CHUTYAIIASIX ¢
[IOBCEIHEBHOMN KH3HA NOBCEOHEBHOUL JHCUHU, NPU PeueHUU 3a0ay U3 Opyeux
npeomemos
1 OmnepupoBaTh Ha 0230BOM YPOBHE MOHITHSIMH: [0 C60600H0 onepuposams NOHAMUAMU: Yel0e YUCTO,
YHCIIO0, JIETUMOCTD YU CENl, OOBIKHOBEHHAs IPOOB, 0enumMocmy yucel, 00bIKHOBEeHHASL OPOOb, OeCAMUUHAS
JeCATHYHAS IPOOB, PALHOHATBHOE YHCIIO, HPUOIHKEHHOE 0pobOb, payUoHAIbHOE YUCTO, NPUOIUNCEHHOE 3HAUEHUe
SHa49CHUC YUCIIa, 9aCTh, J0JIA, OTHOICHME, IIPOLCHT, yucna, yacmo, 00715, OMHOUIEHUE, NPOYEHM, NOEbIUEHUE U
TTOBBIIIICHUE U IOHKEHUE H HHOE YHUCJIO TT HTOB
0 CHUC H HOHIKCHHC Ha 33/TaHHOC TUCIIO HPOLICHTOR, NOHUMCEHUe HA 3a0aHHOe YUCTO NPOYEHMO8, MaAcumao,
MacITao; .
. NPUBOOUMb NPUMEPbL YUCET C 3A0AHHBIMU CBOUICMEAMU
] omepupoBaTh Ha Ga30BOM YPOBHE MOHATHSAMU: JIOTapUbM 5
enuUMocmu;
4yclia, TPUTOHOMETPUYECKAsi OKPYKHOCTb, I'paycHas
Mepa yIiia, BeIMYHHA yIJIa, 33JJaHHOT0 TOUKOH Ha Onepuposamy NOHAMUAMIUL 102APUPM HUCIa,
TPUTOHOMETPUUYECKON OKPYKHOCTH, CUHYC, KOCUHYC, MPU2OHOMEMPUHECKASL OKPYHCHOCMb, PAOUAHHAS U
TAHI'€HC U KOTAHI'€HC YIJIOB, UMEIOIIUX IIPOU3BOJIBHYIO ZPGOyCHa}Z mepa yzeia, eejiuduna yaia, 3A0aHH020 MOYKOU
2. Yucna n BEJINYUHY; HAa MPU2OHOMEMPUUECKOU OKPYIHCHOCMU, CUHYC, KOCUHYC,
BBIPAKEHHST | BBINOJIHATH apuUPMETUUECKUE ACUCTBUS C LIEIBIMU U MAH2EHC U KOMAH2EHC Vel08, UMEIOUUX NPOUZBOTILHYIO
panioOHaJIbHBIMH YMCIIaMU; 8EIUYUHY, YUCIIA e U T,
] BBIMOJIHATH HECIIOXKHBIE MPe0oOpa30BaHUsI YUCIOBBIX GLINOIHAMb apUGMemuecKue Oeticmeus, couemas
BBIPKEHUH, COAepKAIIUX CTEIIEHU YnCe, TM00 KOPHU U3 YCmHble U NUCMEHHbIC NPUEMbl, RPUMEHSAS DU
Huce, 00 norapupme! unces:; . HeobX00uMoCmu 8blYUCTUMETIbHBLE YCIMPOUCMEA;
] cpaBHUBATH pallMOHAIIbHBIE YUCIIA MEXKIY COOOH; .
Haxooums 3HA4eHUsl KOPHs HAMYPAalbHOU CeneHu,
] olLeHUBAaTh U CPAaBHUBATH C PAIIMOHATHLHBIMU YHCJIAMU
N . N cmenenu ¢ payuoHaIbHbLIM NOKa3amenem, l1o2apupma,
3HAUEHUS IENIBIX CTeTIeHeN YKcel, KOpHeH HaTypaabHOM
UCNONIL3YA NPU HEOOXOOUMOCMU BbIYUCIUMEbHBLE
CTETIeHH U3 YHUCEII, JIOTapu(hMOB YKCEN B MPOCTHIX N
Coryuasx; ycmpoticmaa, ) )
" M306pakKATh TOUKAMHU HA YHCIIOBO MPSMOIT IeTbie H NONb308AMbCSL OYEHKOU U NPUKUOKOU NPU NPAKMULECKUX
panroHaIbHBIE YHCITA; pacuemax,
1 m300paxkaTh TOUKaMU Ha YUCIOBOH MPsIMOil Lienblie npo6oOUMb NO UZEECIMHBLM (POPMYIAM U NPAGUNLAM
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]

CTEIIEHU YHUCEJ, KOPHU HAaTypaJIbHOM CTEIICHU U3 YHCEIL,
J0rapu(Mbl YUCeIl B MPOCTHIX CIYYasX;

BBITIOJIHATH HECIIOXKHBIE TPEoOpa30BaHuUs LENBIX U
JIpoOHO-paIMOHATILHBIX OYKBEHHBIX BBIPAKCHUN;
BBIpaXKaTh B IPOCTEUILINX CIy4asiX U3 PABEHCTBA OJHY
IIEPEMEHHYIO Yepe3 APYyrue;

BBIYUCIIATH B IPOCTBIX CIIy4YasX 3HAYEHUS YUCIOBBIX U
OYKBEHHBIX BBIPKEHUH, OCYLIECTBIISISI HEOOXOAUMBbIE
MOICTAaHOBKHU U MpeoOpa3oBaHMms;

n300paxaTh CXeMaTHUECKU YroJl, BEIMYHHA KOTOPOTrO
BBIpaXKEHA B IPaycax;

OLICHUBATH 3HAKN CHHYCA, KOCUHYCa, TAHI'€HCAa,
KOTAHI€HCA KOHKPETHBIX YIJIOB.

B noeceonesnoi scuznu u npu uzyuenuu opyzux y4eonwvix
npeomemos:

O

BBITIOJTHSATh BBIYMCIICHHS TIPU PEIICHUU 3a/1a4
MPAKTUYECKOTO XapaKTepa;

npeobpazosansi OYK8EHHbIX BbIPANCEHUT, BKIIOUAIOUSUX
cmenenu, KOpHU, 102apughmvl U MPUSOHOMempuiecKue
dyHryuu;

HAX00ums 3HA4EeHUsL YUCTOBbIX U OYKBEHHBIX GbIPAICEHUL,
ocywecmesis Heobxooumvie NOOCMAHOBKU U
npeoopazosanus,

us0bpadxicamo cxemamudecku y2oJ, GeIUdUHa KoOmopo2o
8bIPAdICEHA 8 2pA0YCAX UNU PAOUAHAX,

UCNONB308AMb NPU PEULeHUU 3a0aY MAOIUYHbIe 3HAYEeHUS
MPUSOHOMEMPULECKUX PYHKYUU Yel08;

8bINOTHAMb NEPEBOO BEIUYUNBL Y2ld U3 PAOUAHHOU Mepbl 8
2paodycHyo u 0opamHo.

B noeceonesnoil scuznu u npu uzyuenuu Opyzux y4eonvlx
npeomemos:

O 6bInoIHAmMb 0elCmEUs ¢ YUCI08bIMU OAHHBIMU npu

] BBINOJHATh TPAKTHUYECKHE PACUETHI C UCIIOJIB30BAHUEM
IIpU HEOOXOMMOCTH CIIPABOYHBIX MATEPHAIOB U peuleHuU 3a0ay NPaKmuyecko20 xapakmepa u 3a0ad u3
BBIUUCIIUTEIBHBIX YCTpOﬁCTB; PaA3TUYHbIX obnacmei 3HClHl/llZ, UCnovb3ys npu
'] COOTHOCHUTH peajibHbI€ BEITMYNHBI, XaPAKTCPUCTUKHU HeoOX00UMOCmU CPABOYHbIE MAMEPUANbL U
00BEKTOB OKPY)KAIOIIETO MUPa C MX KOHKPETHBIMH BbIUUCTIUMETIbHBIE YCMPOUCEA,
YHCJIOBBIMH 3HAYCHMAMU, OYeHUBam», CPAGHUBAMb U UCNOJIb308AMb NPU PeUuleHUU
] MCIOJIb30BaTh METO/bI OKPYIIICHHS, IPHOIIMIKECHUS 1 NPAKMU4ecKux 3a0ay 4Yucio8ble 3HaA4eHus: peaibHblX
IIPUKHIIKK IIpY PEHICHUH IIPAKTHICCKUX 3a/1a4 6euYUH, KOHKpemHuble YUCI06ble XapaKmepucmuKu
TOBCCAHCBHOM JKU3HH 00bEKM08 OKPYIAHCAIOULe20 Mupa
"] Pematp nuMHeHbIE ypaBHEHHS U HEPABEHCTBA, Pewamv payuonanvuwle, nokazamenvuole u
3. YpaBHeHus u Jloeapugmuieckue ypagHeHus u HepageHcmad,
KBaJpaTHbIC YPABHEHUS; .
HepaBeHCTBA npocmetiuiue UppayuoHaIbHble U MmpUucoHoMempuiecKue
"] pemath norapudmMuuecKue ypaBHEHUS BUIA log a YpasHeHUs, HepaseHCcmea U Ux CUCInembvl,

(bx + ¢) = d u mpocreiinre HepaBeHCcTBa BUA log a X < d;

| peniaTh MoKa3aTeabHbBIC YPAaBHEHHU, BUJA A ™+ = d (FI[G

UCNONIBL308AMb MEMOObL peuleHUsl YPAGHEeHUll: npugedeHue K
8UOY «Npou3gedeHue pagHO HYII0» UIU <YACMHOE PABHO
HYII0», 3aMeHA NePeMEHHbIX,

13




d MOHO MMPEICTABUTDH B BHJIEC CTEIICHH C OCHOBAHUEM a) H
npocTeiinie HepaBeHcTBa Buga &< d  (rae d MoxHO

NPE/CTABUTh B BHJIC CTCIICHU C OCHOBAHUEM a);.
'] TIPUBOJHUTH HECKOJIBKO IPUMEPOB KOPHEU IMPOCTEHIIIETO

TPUTOHOMETPHUYECKOTO YpaBHEHUS BUAA: Sin X = @, COS X =
a, tgx=a, ctg X = a, rae a — TabaUYHOE 3HAUCHUE

COOTBETCTBYIOIIEN TPUTOHOMETPUUECKON PYHKIINH.

B noeceonesnoi scuznu u npu uzyuenuu opyux

npeomemoes:

| COCTaBJIATH U pellaTh YpaBHEHUS U CUCTEMBI ypaBHEHUN

IIpH pCIICHUN HECIJIOKHBIX IMMPAKTUYCCKUX 3ada4

1 ucnonvzosame mMemoo UHMepP8ano O peuleHus
HEepPageHcme,

"l ucnonvzosamuv epaguueckuli Memoo 0isi NPUOTUNCEHHO20
peutenus ypasHeHuu u HepageHcms;

| uzobpasicams Ha MPULOHOMEMPUYECKOU OKPYHCHOCU
MHOIHCECMBO peueHUl NPOCMeUuuux
MPULOHOMEMPUUECKUX YPAGHEHUL U HEPABEHCME,

"l ebinonHAmMb 0MOOp KOpHEU YPaSHEeHUll UIU peuleHull
Hepagencme 8 coOmeemcmeuu ¢ OONOTHUMETbHLIMU
VCIOBUAMU U OCPAHUYEHUAMU.

B noeceonesnoil yscuznu u npu uzyuenuu Opy2ux y4eonvlx

npeomemos:

"l cocmaensmo u peulams YpPasHeHUsl, CUCTeMbl YPAGHEHULL
HEpaseHCmea npu peuteruu 3a0ay Opyeux y4eonvix
npeomemos;

"l ucnonv308amv ypasHeHus U HEPABEHCMEA OJis
HOCMPOEHUsL U UCCAE08AHUSL NPOCMEUUUUX
Mamemamuyeckux Mooeell peaibHblX CUMYayutl uiu
NPUKIAOHBIX 3A0aY,

| ymemb uHmepnpemupo8ams NOLYYEHHbLI NPU PeueHuu
VPABHEHUsl, HepABEeHCMBA UL CUCTEeMbl Pe3)ibman,
OYeHUBamv e20 NPagoonododue 8 KOoHmeKkcme 3a0AHHOU
PeanvbHOl cumyayuu uii nPUKIaoHoU 3a0a4u

u

4. ODyHKkunu

"} OmnepupoBaTh Ha 0230BOM YpPOBHE MOHATHIIMHU:
3aBHCHUMOCTD BEJIMYHH, QYHKIIHSI, apTyMEHT U 3HaYCHUE
GyHKIIMHU, 00IACTh ONPENEICHUsI U MHOYKECTBO 3HAYCHUMN
¢byHkuy, rpaduk 3aBUCUMOCTH, Tpaduk GYHKIHH, HYIH
(GyHKIMHU, TPOMEXKYTKH 3HAKOMOCTOSIHCTBA, BO3PAaCTaHUE
Ha YHCIOBOM MPOMEXKYTKE, YObIBaHHE Ha YHCIOBOM
MPOMEXYTKe, HanboJIbIlIee U HAaNMEHbIIIee 3HAaUCHNE
(YHKIIMH HAa YUCIIOBOM MPOMEXKYTKE, MePHOInIecKast
GbyHKLMS, IEPHOT;

"] omepupoBaTh Ha OA30BOM YPOBHE MOHATUAMU: TIPsIMAst U
oOpaTHasi MPOMOPIHUOHAILHOCTH JIMHEHHAS,

l Onepupoeamb NOHAMUAMU. 3asucumocms 6ejlu4uUrn

]

@dyHKyus, apecymenm u 3HaueHue @GYHKyuu, oodracms

onpeodeneHus: U MHOJNCeCME0 3HAYeHUl YHKYUU, epaduK
3asucumocmu, 2papux GyHKyuU, Hyaiu GyHKyuu,
NPOMEICYMKU 3HAKONOCMOSIHCMBA, 803PACMAHUe HA
YUCTIOBOM NPOMeENCYymKe, YOblaHUE HA YUCTOBOM
npomedcymke, HaubOIbUee U HAaUMEHbUee 3HAYCHUe
@YHKYUU HA YUCTOBOM NPOMEINICYMEKE, NePUOOULECKAS]
@yHKYUS, nepuoo, YemHas u Heuemuas YHKYuu;

"l onepupoeamb nOHAMUAMU. NPAMAS U 0OpAMHAs
NPONOPYUOHATLHOCIb, JUHEUHAS, K8AOpamMU4Has,
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KBaJ[paTU4HAas, JJorapu(MuiecKas U mokazaTesbHast
(GyHKIUHU, TPUTOHOMETPHYECKUE (PYHKITHH;

pacro3HaBaTh rpauKu AIEMEHTAPHBIX (QYHKIUI: psSIMOn
1 0OpaTHOH MPOTIOPIMOHATBHOCTH, THHCHHOM,
KBaJIpaTUYHOM, JIOrapu(PMUUECKON U MOKa3aTeIbHOU
(GyHKIUH, TPUTOHOMETPHUYECKUX (DYHKIIHHN;

COOTHOCHTB Tpa(yKH IeMEHTAPHBIX (PYHKIMNA: IPIMOM U
00paTHOM MPONMOPIMOHATLHOCTH, TUHEHHOM,
KBaJIpaTUYHOM, TorapuPMHUUECKON U MOKa3aTeIbHOM
(GyHKIMM, TPUTOHOMETPUUECKUX (PYHKIMH ¢ popmynamu,
KOTOPBIMH OHH 33/1aHbl;

HaXOJUThb 10 rpaduKy NpUOIMKEHHO 3HAYCHUS PYHKLIUN
B 33JITaHHBIX TOYKAX;

OTIpEeeNATh MO IpaduKy cBoMCTBA QyHKIMU (HYIH,
MIPOMEXKYTKH 3HAKOTIOCTOSIHCTBA, TPOMEKYTKU
MOHOTOHHOCTH, HaUOOJIbIIINE U HAUMEHbIINE 3HAYCHUS U
T.IL);

CTPOMTH 3CKH3 Tpaduka GYHKIIUH, YAOBICTBOPSIOMICH
MIPUBEICHHOMY Ha0OPY YCIOBHH (MPOMEXKYTKH
BO3pacTaHus / yObIBaHUs, 3HaUeHNUE (DYHKIIUM B 3aJaHHOMN
TOUKE, TOUKH IKCTPEMYMOB H T.J.).

B noeceoneenoit ycuznu u npu uzyueHuu opy2ux
npeomemos:

O

OIIPCACIIATD I10 Fpa(bI/IKaM CBOIiCTBa PCAJIbHBIX IIPOLICCCOB U
3aBUCUMOCTEH (HaI/I6OJ'IBH_II/Ie N HaMMCHBIIMC 3HA4YCHMHA,
IIPOMCIKYTKH BO3PACTAHUA U Y6BIBaHI/I${, IIPOMCIKYTKHU
3HAKOIMMOCTOAHCTBA U T.H.);

Jloeapugmuieckas u noKkazamenibHas QYHKYuu,
mpuzoHomempuieckue QyHKYuu,

| onpedenamo 3nauenue PyHKYUU NO 3HAYEHUIO APSYMEHMA
ApU Pa3IuyHbIX CROCO0AX 3a0anus QYHKYUU,

"1 cmpoumb epaghuxu uzyueHHvIX QYHKYULL,

Tl onucwvlieams no epaguxy u 6 NPOCMeUUx Cayuasx no
Gopmyne nosedenue u c80UCMBA PYHKYUL, HAXOOUMb NO

epaguxy ynkyuu Haubonvuiue u HauMeHbUlue 3SHa4eHUs,;

[l ecmpoumbs 3cKku3 epaghuxa GyHKyuu, yo0osiemeopsroujeli
npuBedeHHOM) HabopPy YCA08Ull (NPOMENCYMKU
603pacmanusi/yovieanus, 3Havenue QyHKyuu 6 3a0aHHOU

mouke, mo4Ku dIKCmpemymoes, aCumnmomsl, HyJiu c])yHKuuu

um.o.),
Ul pewams ypasHenus, npocmeuiuiue cucmemsl ypaeHeHuUll,
UCNONL3YSA CBOUCMBA PYHKYUL U UX 2PAPUKOS.
B noeceonesnoil scuznu u npu uzyuenuu Opyzux yueonvlx
npeomemos:

"I onpedensms no epagpuxam u ucnonrb308ams OJisk peuleHus
NPUKIAOHBIX 3A0ay CBOUCMEA PEANbHbIX NPOYECCO8 U
3asucumocmell (HauboIvLUIUe U HAUMEHbUIUE 3HAYEHUS,
NPOMENCYMKU 803PACMAHUS U YObI8AHUS (DYHKYUU,
NPOMENCYMKU 3HAKONOCMOSHCIMEA, ACUMNIONbL, NEPUOO
umn.),

| uHmepnpemuposamo c80OUCMBEA 8 KOHMEKCMe KOHKPEMHO
NPAKMUYecKol cumyayuu,

| onpedensamo no epaghuxam npocmeriuiue Xapakmepucmux
NepuoOUYEeCKUX NPOYeccos 8 OUOL0cUU, IKOHOMUKE,
My3vlKe, paouocesasu u op. (amnaumyoa, nepuoo u m.n.)

u

u

5. DJ1eMeHThBI

MaTEMATH4Y€E€CKOI'0

] MHTEpHPETHPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOMN
MIPAKTUYECKOU CUTyalluu
1 OmnepupoBaTb Ha 0a30BOM YpOBHE HOHATHIMM: "l Onepuposamv noHamusmu: npou3800HAsE PYHKYUU &

MPOU3BOAHAS (QYHKIMH B TOUKE, KacaTeslbHas K Tpaduky
(GyHKIMH, TPOU3BOHAA (YHKLIUY;

mouKe, KAcamenbHas K epapuxy @yHKyuu, npousgooHds:
dyHryuu;
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AHAJIHU3a

] ompenenars 3HaYEHUE MPOU3BOAHON (PYHKIIUU B TOUKE I10
M300payKeHUIO KacaTesIbHOM K rpaduKy, IpOBEACHHON B
9TOU TOYKE;

| pelaTh HECJIOKHbIE 331a4U Ha IPUMEHEHHUE CBSI3U MEXTY
MIPOMEXKYTKaMHU MOHOTOHHOCTH U TOYKaMU 3KCTpEMyMa
(GyHKIMH, C OTHOW CTOPOHBI, H IPOMEKYTKAMHU
3HAKOIMOCTOSIHCTBA U HYJISIMHM IPOU3BOJAHOM 3TOM PyHKLIUU
— C IpyroMu.

B noeceonesnoit scuznu u npu uzyueHuu opy2ux

npeomemos:

] mosb3yschk TpaduKaMu, CPAaBHUBATH CKOPOCTH
BO3pacTaHus (POCTa, MOBHIICHUS, YBETUYCHUS U T.11.) WA
CKOPOCTH YObIBaHUS (TIaJICHUSI, CHYDKCHUS, YMEHBITICHUS H
T.I1.) BEJIMYHH B PEATHHBIX MPOIIECCAX;

] COOTHOCHTH I'pa)MKH peaTbHBIX MTPOIECCOB H
3aBUCHUMOCTEH C UX OMUCAHUSMU, BKIIOYAIOIIUMU
XapaKTEPUCTHKN CKOPOCTH U3MEHEHHUs (OBICTPBIN POCT,
IJIaBHOE MOHMKEHUE U T.11.);

| MCmoJIb30BaTh rpaUKK peaibHbIX MPOLIECCOB IS
pEILIeHUS HECIO0KHBIX MPUKIIAJHBIX 33]]a4, B TOM YHCIIe

ompeenss 1o rpaguKy CKOpoCTh X0Ja mpoiiecca

Ll ebluucams npousso0HYI0 0OHOUIEHA, MHO20YleHda,
K8AOPAMHO20 KOPHS, NPOU3BOOHYIO CYMMbL (DVHKYULL,

Tl ebiuUCHAMb NPOU3BOOHBLE INEMEHMAPHBIX DYHKYULL U UX
KOMOUHAYULL, UCNONBL3YSl CNPABOYUHbIE MAMEPUATbL,

| uccreoosams 6 npocmetuux Cyuanx QYHKyuu Ha
MOHOMOHHOCMb, HAX0OUMb HAUOOILIUUE U HAUMEHbULUE
3HaueHus GYHKYUil, cmpoums 2papuxku MHO204IEeHO8 U
npoCmenuux payuoHaIbHulX QYHKYUL C UCNOIb308AHUEM
annapama Mamemamuyecko2o aHauu3d.

B noeceonesnoil scuznu u npu uzyuenuu Opy2ux y4eonvlx

npeomemos:

[l pewams npukiaouvle 3a0aqu u3 ouosocuU, Gu3uUKu,
XUMUU, IKOHOMUKU U OpYeUX npeomemos, Ces3aHHble C
UCCe008aAHUEM XAPAKMEPUCMUK PeaibHbIX NPOYECCo8s,
HAX0HCOeHUeM HaubOIbUWUX U HAUMEHbULUX 3HAYEHULL,
CKOpPOCMU U YCKOPEHUSL U M.N.;

"1 ummepnpemuposame noyuenHble pe3yibmanmol

6. CraTucTuka u
Teopusi
BEPOATHOCTEN,
JIOTHKA |

KOMOMHATOPHKA

"1 OmnepupoBaTh Ha 0a30BOM YpOBHE OCHOBHBIMU
OnHcaTeIbHBIMU XapaKTEePUCTUKAMU YUCIIOBOTO Habopa:
cpenHee apupMeTHIEeCKOe, MeArana, HauboJblee 1
HauMeEHbIIIee 3HAYCHUS;

] omepupoBaTh Ha 0a30BOM YPOBHE MOHATUSAMU: YaCTOTA U
BEPOSITHOCTH COOBITHS, CIIy4aiiHBIN BHIOOD, OTIBITHI C
PaBHOBO3MO>KHBIMH JIEMEHTAPHBIMU COOBITHSIMH;

| BBIYUCIIATH BEPOATHOCTH COOBITHII Ha OCHOBE TO/ICUeTa

qucjia uCXod0B.

Ul Hmemwb npedcmasnenue 0 OUCKPEMHbBIX U HENPEPLIBHBIX
CHIYYAUHBIX BEIUYUHAX U PACHPeOeeHUsX, O

Hezasucumocmu C.flyltalebl.x 6E€JIUYUH,

[l umems npedcmaeﬂeHue 0 MAmMeMamu4eckom OHCUOAHUU U

oucnepcuu CyyanuHvlx 6eIUdUH;

"l umembs npedcmasieHue 0 HOPpMAalbHOM pacnpeoenenuy u
npuUMepax HOPMAaibHO PACNPEOeleHHbIX CIYYAUHBIX
BENUYUH,

"l noHumamuv cymo 3aKOHA OOILUUX YUCET U 8bIOOPOUHO2O
Memooa uzmMepeHust 6eposSMHOCmell;

"1 umems npeocmasnenue 00 YCi08HOU EPOAMHOCIIU U O
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B noeceonesnoii scuznu u npu uzyuenHuu opy2ux

npeomemog:

[l OlICHHUBAaTh U CpaBHHUBATDL B MPOCTHIX CIydadax

BEPOSATHOCTH COOBITHH B pealbHOU JKU3HU;

NOJHOU 6EPOAMHOCNU, NPUMEHANTb UX 6 peUUEeHUU 3a0a%‘

umemv npeocmasgieHue 0 6aMdCHbIX YACMHBIX 8UOAX
pacnpeoeneHull U NPUMEHAMb UX 8 peueHuu 3a0ad;
umems npeocmasienue 0 Koppeiayuu CiyuaiHblx 6eaUYUH,

0 JIUHeUHOU pecpeccuu.

B noeceonesnoit scuznu u npu uzyueHuu opyzux

] 4WTaTh, COTIOCTABIATH, CPABHUBATH, MHTEPIPETHPOBATH B )
npeomemos:
MPOCTHIX CITydasiX peajbHbIe TaHHBIE, TPE/ICTABIICHHEIC B
| bluUCAMb UNU OYEHUBAMb 8EPOAMHOCIU COObIMULL 8
BH/JIC TAOJIHII, TUarpaMm, rpad)uKoB .
DeanvbHOl HCU3HU,
"1 ebibupamsv nooxoosiuue mMemoovl nNpeoCmasieHus u
00pabomku OaHHLIX;
| yMmemb peuiams HECIOHCHbIE 3a0ayU HA NPUMEHEHUe
3aKOHA OONBLUIUX YUCET 8 COYUONLO2ULU, CIPAXO08AHUL,
30pasooxpaneruu, obecneyeHuu 6e30nacHOCMU HACeleHUs]
8 Upe3BbIUALIHbIX CUMYAYUSX
] PemaTh HeClIOKHbIE TEKCTOBBIE 3a/1a4H Pa3HbIX TUIIOB; "I Pewambs 3a0a4u pasuvix munos, 8 mom 4ucie 3a0aiu
| aHaJIM3UpPOBAThH YCIOBHE 33/1a4H, PU HEOOXOAUMOCTH . .
NOBbIUUEHHOU MPYOHOCMU,
CTPOUTH JIJIs €€ PelIeHUs MaTEMaTUYECKYIO MO/IEINb;
| [OHMMATb U HCIOJIB30BATh VISl PELICHUS 3aauM | eblbUpames onmuMatbHbLl Memoo peuleHus 3a0adi,
nH(pOpMaLINIO, TPE/ICTABICHHYIO B BUJIE TEKCTOBON U paccvampusan paziuutble Memoob;
CHUMBOJIbHOM 3aIIMCH, CXeM, TaOIuIl, Tuarpamm, rpa(ukos,
PHCYHKOB; LI cmpoumb modenv pewenus 3a0ayu, nNPoBOOUND
7. TekcTOBBIE 3224l | | JIEHCTBOBATH MO AITOPUTMY, COJIEPKALIEMYCS B YCIIOBUHU doKazamenvHbie PAcCyICOeHs;
3a/1a4u; 5 p p
| HCIOJB30BaTh JJOTUYECKUE PACCYXKICHUS MIPH PEIICHUN U pewams sadayy, mpebyloujue nepebopa 6apuaHmos,
3aJa4u; npoGepKU YCI08UL, 8b100pA ONMUMATLHO20 Pe3yIbmama;
| paboTtaTh ¢ N30BITOYHBIMHU YCIOBUSIMHU, BBIOMpAs U3 BCEeH
WHGbOPMAIIH, AHHbIE, HEOGXOMMBIE JUTs PEIIEHHs! "l aHanusuposamv u UHMEPNPEemuposams pe3yibmamsl 6
3aza4qu, KOHMeKCme YClo8Usl 3a0ayul, 8b10Upams peuletus, He
| OCYILIECTBIISATh HECTOXKHBIHN Mepedop BOZMOKHBIX

peHleHHfI, BLI6I/Ipa$I N3 HUX OINITUMAJIbHOC 11O KPUTCPUSM,

npomueopedaujue KOHmeKcniy,
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chOpMyITUPOBAHHBIM B YCIIOBHH,

| aHaNMM3UpOBATh U UHTEPIIPETUPOBATH MOJYyYECHHBIE
pElIeHUs B KOHTEKCTE YCIOBHS 3a/1a4H, BHIOMPATH
pelieHusi, He TPOTUBOPEYAIINE KOHTEKCTY;

| pemiark 3a/la4d Ha pacyeT CTOMMOCTHU MOKYIOK, YCIIYT,
MOE3/JI0K U T.11.;

] pelaTh HECIOXKHBIC 33/1a4H, CBS3aHHBIE C JJOJIEBHIM
Y4acTHEM BO BJIQJCHUHN GUPMOU, IPEANPUITHEM,
HEJBMYKHUMOCTBIO;

] pemaTk 3a/1a4M Ha IPOCTHIE MPOIEHTHI (CUCTEMBI CKUIOK,
KOMHCCHH) U Ha BBIYUCJICHUE CIIOKHBIX MPOIEHTOB B
pa3IMYHBIX CXeMaX BKJIAJ0B, KPEIUTOB U UTIOTEK;

] pemaTh MpaKTUYECKHE 3a7a4uu, TpeOyIome
WCII0JIb30BAHUS OTPULIATENIbHBIX YHCEN: Ha OIIPEIENIeHNE
TEMITepaTyphl, Ha ONPeACIICHNE MOJI0KEHUS Ha BpEMEHHON
OCH (10 HAIIeH SPBI U TTOCIIE), HA ABUKEHUE JCHEKHBIX
cpencTB (MPUX0.1/pacxo), Ha ONPECIICHUE
TJTyOMHBI/BBICOTHI U T.11.;

] HCMONB30BaTh MOHATHE MacIITada js HaX0XKICHUS
paccTOSIHUN U IJIMH HA KapTax, IUIaHaX MECTHOCTH,
IJIaHaX MOMEUICHUH, BBIKpOHKax, Mpu paboTe Ha
KOMIIBIOTEPE U T.II.

B noeceoneenoit ycuznu u npu uzyueHuu opyux
npeomemos:

U peuIaTh HECJIOKHBIC IIPAKTUYCCKUC 3a1a41, BOSHUKAIOIIUC
B CUTyallUsXxX HOBCGI[HCBHOﬁ KHU3HHU

"l nepesooums npu peuwieHuy 3a0ayu UHGHOpMayuro u3z 00HoU
@opmbl 8 Opyeyio, UChOIB3YS NPU HEOOXOOUMOCMU CXeMbl,
maobauywl, cpapuxu, ouaspammol;

B noeceonesnoii scuznu u npu uzyueHuu opyzux

npeomemos:

'l pewams npakmudeckue 3a0ayu u 3a0ayu uz Opyux

npeomemos

8. I'eomerpus

"1 OnepupoBaTb Ha 6a30BOM ypOBHE NOHATHSIMU: TOUKA,
npsiMasi, INIOCKOCTh B IPOCTPAHCTBE, NapaJlJIeIbHOCTh U
MEPIEHIUKYJIIPHOCTD MPSAMBIX U INIOCKOCTEN;

'] pacno3HaBaTh OCHOBHBIE BHJIbl MHOTOI'PaHHHUKOB (TIpH3Ma,
UpaMua, IPSAMOYTOJIbHBINA Napaiesienunen, Kyo);

1 m300paxkaTh U3ydaemble GUTYphI OT PYKH U C

MIPUMEHEHUEM ITPOCTBIX YEPTEKHBIX HHCTPYMEHTOB;
] nenath (BBIHOCHBIE) IJIOCKHUE YEPTEKU U3 PUCYHKOB

"l Onepuposamv noHAMUAMU: MOYKA, NPAMAs, NIOCKOCHb 6
npocmpancmee, NApAIIeIbHOCMb U NEPNEeHOUKYIAPHOCHb
NPAMbIX U NIOCKOCEU,

"l npumensimo 015 peuwieHus 3a0ay 2eomempuieckue hakmol,

ecnu ycno8usi npuMeHeHus 3a0anbl 8 A6HOU (hopme;
[l pewamb 3a0auu Ha HAXOdICOEHUE 2e0MEMPUYECKUX
BeUYUH NO 00PA3YaAM UTU ANCOPUMMAM,
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MPOCTHIX 00BEMHBIX (UTYpP: BUJI CBEPXY, COOKY, CHU3Y;

] u3BJICKaTh HHPOPMAIIHIO O TPOCTPAHCTBEHHBIX
TeOMETPUYECKUX (PUTypax, MPEJACTABICHHYIO Ha YePTEekKax
U PUCYHKaX;

1 mpumeHsTh TeopeMy [Iudaropa nmpu BIYUCICHUN
3JIEMEHTOB CTEPEOMETPUUECCKUX PUTYD;

'] HaxXoauTh OOBEMBI U TUIONIAIN TOBEPXHOCTEH
MPOCTEHIINX MHOTOTPAHHUKOB C TPUMEHEHUEM (HOPMYIT;

] pacro3HaBaTh OCHOBHBIE BUJIBI TEJ BpalleHus (KOHYC,
uunuHAp, cdepa u map);

"] HaxXoauTh OOBEMBI U TUIONIAN TOBEPXHOCTEH
MPOCTEHIIINX MHOTOTPAHHUKOB U TEJI BPAIIEHHUS C
MIpUMEHEHHEM (POPMYIIL.

B noeceonesnoi scuznu u npu uzyuenuu opyux

npeomemos:

"] COOTHOCHUTH a0CTPAKTHBIC TEOMETPUUYECKUE TOHATUS U
(hakThl ¢ peaIbHBIMU KU3HEHHBIMH OOBEKTAMU U
CUTYaIUSIMU;

| HCMOJB30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX
reOMEeTPUUECKUX QUTYp IS PEelIeHUs] TUTIOBBIX 3a/1a4
MPAKTUYECKOTO COJICPIKAHNUS;

] COOTHOCHTD ILJIOUIAX TOBEPXHOCTEHN TeJl OJIMHAKOBOM
(hopMBI pa3IUYHOTO pa3Mepa;

] COOTHOCUTH 0OBEMBI COCYJIOB OJJUHAKOBOU (POPMBI
Pa3IUYHOTO pa3Mepa;

] oueHuBaTh GOpMY NPaBUILHOTO MHOTOIPAHHUKA MTOCIIE
CIWJIOB, CPE30B U T.II. (OMPENeNsITh KOJIMYECTBO BEPIIUH,
pebdep u rpaHeil moJrydeHHbIX MHOTOTPAHHUKOB)

[l Oenamb (8bIHOCHbBIE) NIOCKUE YEPMEHCU U3 PUCYHKOB
00beMHbIX Pu2yp, 8 MOM UYUCTEe PUCOBAMb BUO CEEPXY,
cOOKY, cmpoums cedenuss MHO202PAHHUKOS,

T uzenekamv, UHMeEPNPEeMUPOBams U NPpeobpa306bl8ams
uHgopmayuro o ceomempuyeckux guzypax,
npeoCcmasieHHyI0 Ha YePmedHcax,

"l npumensams 2eomempuyeckue paxmol 05l peuleHus 3a0ad,
8 MOM Hucie NPeonoaaLaruwux HeCKOIbKO WUa208
peutenus;

"l onuceieams 83aUMHOE PACNONONACEHUE NPAMBIX U
nI0CKOCmel 8 NPOCMPancmee;

Ul gopmynuposams ceolicmea u npusHaku ueyp;

'l Ooxazvieams ceomempuyecKkue YmeepicoeHus,

[l enademv cmanoapmuol Kiaccughukayueri
NPOCMPAHCMBEHHBIX hucyp (nupamuowvl, npuzmbl,
napasnnenenuneovl),

[l Haxooumwv 06vembl U nIoWaAoU NOBepPXHOCMEll
2eoMempudecKux mej ¢ npumMeHenuem hopmyi;

[l bluUCIAMb PACCMOAHUA U Yeilbl 8 NPOCMPAHCHIEe.

B noeceonesnoi yscuznu u npu uzyueHuu opyux

npeomemoe:

"l ucnonvzosamuv ce0UCMBA 2e0MemMpPU1ecKux guayp onsa

peuterHus 3a0ay npakmu4eckoco xapakmepa u 3a0a4 u3

opyeux obnacmetri 3HAHU

9. BekTopbl
KOOPAHHATHI B

MPOCTPAHCTBE

"I OnepupoBaTb Ha 6a30BOM ypOBHE NOHSATHEM JI€KapTOBbI
KOOpPJMHAThI B IPOCTPAHCTBE;
| HaXoJIUTh KOOPJMHATHI BEPLIMH Ky0a U MPsIMOYTOJIBLHOTO

apajiiejcnuicaa

[

Onepuposamv NOHAMUAMU OEKAPMOBbL KOOPOUHAMbL 6
npocmpancmee, 8eKmop, MoOylib 6eKMopd, PABEHCMEO
BEKMOPO8, KOOPOUHAMbBL 6EKMOPA, Y20 MENCOY
BEKMOPAMU, CKATAPHOE NPOU3BEOCHUE 6EKIMOPOS,
KOJUIUHEAPHble 8eKMOPbl,

HAxXo00umv paccmosiHue mMexncoy 08YMs MOYKAMU, CYMMY
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8EKMOPO8 U NpousgedeHue 6eKmMopa Ha YUcio, yeoi
MedHcOy 8eKMopamu, CKauiipHoe npousgedeie,
PAcKaIaobiéams 6eKMop no 08YM HeKOJIUHEAPHBIM
sexmopam,

3a0a8ams NJIOCKOCHb YPAGHEHUEM 8 0eKAPMOBOoU
cucmeme KOOpOUHAMm;

pewams npocmetiuiue 3a0ayu 86e0eHUeM BeKMOPHO20
bazuca

OnuceIBaTh OTACJIBHBIC BBIJAAIOIIUECCA PE3YIIbTATHI,

IIpeocmasnsame 6Kk1a0 8bI0AIOWUXCA MAMEMAMUKOS 8

10. Hcropus
IIOJTy4EHHBIE B XOJI€ Pa3BUTHS MATEMATUKN KaK HAYKH; passumue MamemMamuKky U UHbLX HAYYHbIX 001acmel;
MaTeMaTUKH 3HATh MPUMEPHI MATEMATUYECKUX OTKPBITUH U UX aBTOPOB NOHUMAMb POTb Mamemamuxu 6 paseumuu Poccuu
B CBSI3M C OT€YECTBEHHON M BCEMUPHOU HCTOPUEN;
MMOHUMATh POJIb MAaTEMATUKH B pa3BuTUU Poccun
[TpuMeHATh N3BECTHBIE METOIBI TPU PEIIEHUN Hcnonvzoeams ocHosHble Memoobl 00Ka3amenbcmad,
CTaHJAPTHBIX MaTEMaTUYECKUX 3a7a4; npo8oOUMb 00KA3AMENbCIEO U BbINOJIHANMb
3aMevaTh U XapaKTepu30BaTb MaTEMaTHYSCKUE onposepoicerue,
3aKOHOMEPHOCTH B OKPYKAIOIIEH JIEHCTBUTEILHOCTH; NPUMEHANb OCHOBHbLE MEMOObL PeleHus.
11. MeTonst o MamemamuyecKux 3a0ay,
IIPUBOJUTH IPUMEPBI MATEMaTUYECKUX 3aKOHOMEPHOCTEN ’ .
MaTeMaTHKH HA OCHOBE MAMeMamuyecKux 3aKOHOMepHOCmel 8

B MIPUPOJE, B TOM YHCIIE XapaKTePU3YIOLIUX KPacoTy U
COBEPIICHCTBO OKPY)KAIOIIETr0 MUPA U MPOU3BEACHUN
HCKYCCTBA

npupooe Xxapaxmepuzo8ams Kpacomy U cO8epuieHCmao
OKpYHCaIouie2o Mupa U npou3ee0eHull UCKyccmeda,
NpUMEHAMb npocmeluiue npocpammusle cpeocmaa u
9NEeKMPOHHO-KOMMYHUKAYUOHHbBIE CUCTNEeMbl NPU peuleHUl
Mamemamuyeckux 3a0ay
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Coaepxxanue Tem ydeOHoOro npeamera «MaremaTuka: aaredpa 1 Ha4ajia MaTeMaTHYeCKOI0

aHaJIu3a, reoMeTpus» ba3oBbiit YPOB€HDL

A.]Ireﬁpa H HAYaJIa MATEMATHICCKOT0 aHAJIn3a

IToBTOpenue. Pemenne 3a1a4 ¢ HCNOJIb30BAHUEM CBOMCTB YMCEI U CUCTEM CUUCIIEHUS, IETMMOCTH, TOJIEH U
yacTel, MPOLEHTOB, MOAYJIEH yncen. Pelenue 3a1a4u ¢ CIoJb30BaHUEM CBOKMCTB CTEIICHEN U KOPHEH,
MHOTOYJIEHOB, ITPe00pa30BaHUl MHOTOUJIEHOB U JJPOOHO-pallMOHATIbHBIX BhIpaXkKeHUN. Perienue 3agau ¢
HCI0JIb30BAHMEM TPaAyCHOU Mephl yriia. Moynp uncia u ero cBoiicTa. Pelienue 3a1a4 Ha IBHKEHHUE U
COBMECTHYIO pabOTy C TIOMOIIBIO TMHEHHBIX M KBaPAaTHBIX YPAaBHEHHUI U MX cucTeM. Pernenue 3amaq ¢
MTOMOIIBIO YHCIIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB C OJTHOM MEPEMEHHOI, ¢ TPUMEHEHUEM N300paKeHUs
YHCIIOBBIX IPOMEXKYTKOB. Pelienne 3ajau ¢ MCNOIb30BaHUEM YUCIOBBIX (YHKIHMHN U UX TpaduKOB.
Hcnonb3oBanue cBOMCTB U rpapUKoOB JIMHEHHBIX U KBaIpaTUUHBIX (QYHKIMHI, 00paTHOM MPONOPLHHUOHATIBHOCTH
u GyHKIMKN Y = \/; . 'padmueckoe penieHue ypaBHEHU U HEPaBEHCTB.

Tpuronomerpuueckasi OKpy:KHOCTb, paouanras mepa yeaa. CUHyC, KOCUHYC, TAHT€HC, KOMAH2EHC
MPOU3BOJILHOTO yria. OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO U CIEACTBUS U3 HEr0. 3HAaUCHHUS

Tpuronomerprueckux ¢pyukuui aist yraos 0°, 30°, 45°, 60°, 90°, 180°, 270°. (0, _,765 _,;E rr pan). opmyisi

3 2

CII0JHCEHUS MPULOHOMEMPUYECKUX PYyHKYul, hopmynel npusedenusl, hopmynvl 080UHO20 apeyMeHma.

Hyau ¢pyHKIuM, MpOMeKyTKH 3HAKONMOCTOSIHCTBA, MOHOTOHHOCTh. Hanbombiiee 1 HaMeHbIIIee 3HaUCHHE
9 9
¢byaknuu. [epuognueckue pyakimnu. YeTHOCTh U HEYETHOCTh QYHKITUN. CrodicHble pyHKYUU.

Tpuronomerpudeckue Gpynkuun Y =C0SX, Y =SIinX, Yy =tgX . @yuxyus Yy = CtgX . CoiicTBa u rpaduku
TPUTOHOMETPUYECKUX (PYHKIHH. APKKOCUHYC, apDKCUHYC, ApKTaHT'€HC YUCNA. APKKOMAH2eHC Yuca.
IIpocTeiimme TpUroHoMeTpUYeckue ypaBHeHusl. Perenne TpuroHoMeTpuIecKuX ypaBHeHUN. Oopammbie
mpu2oHomMempuyecKue QyHKyuU, ux ceoticmea u epaguxu. Pewenue npocmetiuux mpueoHomempuieckux

HepaseHcms.
CreneHb ¢ JeHCTBUTEILHBIM IOKAa3aTeJeM, CBOMCTBA CTEIEHH.

IIpocreiimme noka3aTejibHbIE YPABHEHHs M HepaBeHCcTBA. [loka3aTenbHas QyHKIMS U ee CBOICTBA U
rpadux.

Jlorapudm yucia, cBoiicrpa jJorapudpma. /lecatuunsiii norapudm. Yucno e. HamypanvHulii 1ocapughm.
[IpeobOpazoBanue orapuMuieckux BeipaxeHuil. Jlorapupmudeckne ypaBHeHHsI M1 HEPABEHCTBA.
Jlorapudmuueckas GyHKIUS U €€ CBONCTBA U rpaduK.

CrenenHasi pyHKIMS U ee cBolicTBa U rpaduk. Mppaunonansaele ypaBHeHUs. Memoo unmepeanos ons
peutenus nHepasencms. Ilpeobpazosanus epaguxos Gyukyuil: cogue 80016 KOOPOUHAMHBIX OCell, pACMANCEHUE
u colcamue, OmpasiceHue OMHOCUMENbHO KOOPOUHammubvlx ocell. I paguueckue memoowl peutenus ypagHeHutl u
Hepagencms. Pewienue ypasHenuil u Hepasencms, co0epiHCcauux nepemeHHyo noo 3Hakom mooyas. Cucmemsl
NOKA3aMeNbHBIX, 102APUPMULECKUX U UPPAYUOHATbHBIX ypasHeHull. Cucmembl NOKA3AMENbHYIX,
Joeapughmuieckux HepaseHcms. Bzaumno oopamuvie pynxyuu. I pagpuxu 63aumno oopamuvix @yHKyuil.
Ypasuenus, cucmemsl ypasHenuii ¢ napamempom.



IIpousBoanas pynkuuu B Touke. Kacarenbnas k rpaduky pynkuuu. I'eomerpuyeckuii u puznyeckuit
cMbIc pou3BoIHOM. IIpon3BoaHble aneMeHTapHbIX GYHKUMNA. [Ipasuna ouggpepenyuposanus. Bmopas
npou3eoonas, ee 2eomempuyeckuil u gusuueckuti cmoica. Ilonsatue o HenpepbIBHBIX GyHKIuAX. Touku
JKCTpeMyMa (MakcuMyMa 1 MUHUMYMa). MccnenoBanue aneMeHTapHbIX (QyHKIUN HA TOYKH SKCTPEMyMa,
HauOoJIblIee M HAaUMEHbIIIEE 3HAUCHHUE C IOMOIIBIO IPOU3BOAHOM. [locmpoenue epaguros hynxyuii c
HOMOWbI0 NPOU3B00HbIX. [Ipumenenue npou3gooOHoU NPU peweHuy 3a0axu.

IlepBoobpa3Hnasn. [lepsoodpasznvle snemenmaphuvix gyukyuil. Ilowaos kpusonuneinot mpaneyuu. Popmyna
Hviomona-Jlenonuya. Onpedenennviii unmezpai. Boiuucienue niowaoeti Ni1ockux ueyp u 00vemos mei
8paujenus ¢ NOMOWbIO UHMezpad.

I'eomerpus

IloBTOpenue. Penenne 3a1ad ¢ npUMEHEHUEM CBOMCTB (pUTyp Ha MIOCKOCTU. 3aja4l Ha JI0Ka3aTebCTBO U
IIOCTPOECHHE KOHTpIpUMEpPOB. Mcnonp30Banne B 3aa4ax IPOCTEUIIINX JIOTHYECKUX MTpaBwil. Pemenue 3amad ¢
HCII0JIb30BAHUEM TEOPEM O TPEYroJIbHUKAX, COOTHOIIIEHUH B MPSMOYTOJIbHBIX TPEYTOJIbHUKAX, (DaKTOB,
CBSI3aHHBIX C YETHIPEXYroJbHUKaMU. Perienre 3aa4u ¢ UCHOIb30BaHUuEM (PaKTOB, CBSI3aHHBIX C
OKPYXXHOCTSIMH. Pemenune 3ai1ay Ha M3MepeHUs Ha IUIOCKOCTH, BBIYMCIICHN E JJIMH U Iulomaaei. Pewenue
3a0au ¢ NOMOWbIO0 8EKMOPOE U KOOPOUHAM.

Harasinnasi crepeomerpusi. @urypsl u ux nzoopaxenus (Kyo, nupamuaa, npusma). OCcHo8Hble NOHAMUS
cmepeomempuu u ux ceoticmea. CedeHus Kyda M TeTpasipa.

TO'—IKa, npsaMas 1 MmiI0CKOCTb B IIPOCTPAHCTBE, aKCHMOMBI CTEPCOMETPHUHA U CIICACTBUA U3 HUX. Bsanmnoe
pacIoyioKeHUe MPSMBIX U IJIOCKOCTEH B mpocTpancTie. [lapasiiiebHOCTh NPSIMBIX U MJI0CKOCTEl B
npocrpaHcTBe. M300pakeHne MpoCTEHIIIX MPOCTPAHCTBEHHBIX (DUTYP HA TUIOCKOCTH. PaccTosiHus Mexay
(durypamu B IpoCTpaHCTRBE.

Yrabl B npocTtpancTie. [lepneHIuKyISIPHOCTD NMPSIMbBIX U IJIOCKOCTEH.

[Ipoekuus ¢urypsl Ha IWIOCKOCTh. [IpU3HaKky epHeHIUKYIIPHOCTH MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE.
Teopema o Tpex nepneHAUKyIsIpax.

Muororpannuku. [Tapamtenenumnen. CBolicTBa MpsAMOYTOJILHOTO Napaiienenuneaa. Teopema [Iudaropa B
npoctpanctse. [Ipusma u nupamuaa. [lpapunsHas nupamMuia u npaBuibHas npusMma. [psamas nupamuna.
DneMeHTHI IPU3Mbl U MUpaMUIbl. Beluucienre 3eMeHTOB MPOCTPaHCTBEHHBIX puryp (pedpa, AuaroHanid,

yTJIbl).

Tesa BpameHusi: HUWINHADP, KOHYC, chepa u map. OCHOBHBIE CBOWCTBA MPSIMOTO KPYTrOBOTO LIMIUH/IPA,
MPsIMOTO KpyroBoro konyca. M3o0paskeHue Ten BpalleHus Ha IIO0CKOCTU. [Ipedcmasnenue 06 yceueHHOM
KOHYcCe, ceyeHusi KOHyca (napaiiesibHoe OCHOBAHUIO U NPoXoodsaujee yepe3 6epuiuny), cedenus YyuiuHopa
(napannenvHo u nepneHOUKyIApHo ocu), cevenus wapa. Pazeepmka yununopa u konyca. Ilpocmetiwue
KOMOUHAYUYU MHO202PAHHUKOG U Mell 8PAUeHUsI MeHCOY COOO.

IInomaab NOBepPXHOCTH MPABUIBHOM MUPaMUABI U IPAMOM pu3Mbl. [110111a16 TOBEPXHOCTH MPSIMOTO
KpyroBOTO LIMJIMHAPA, IPMOTO KPYrOBOTO KOHYCa U 1Iapa.

ITonsiTne 06 00beme. O6beM nMUpaMuIbl U KOHYCA, MPU3MBI U LWMHApa. O0beM mapa.

Ilooobnbie mena 6 npocmpancmee. CooTtHo1eHHs MCXKAY IJIOIIAasIMN HOBGpXHOCTCfI 1 00beMaMH HOI[06HBIX
TCII.



BekTopbl 1 KOOpAUHATHI B IpocTpancTBe. CyMMa BEKTOPOB, YMHOXEHHE BEKTOPa HA YUCIIO, YTOJI MEXKIY
BekTopamu. KonmiHeapHble 1 KOMIUTIaHApHBIE BEKTOPbI. CransapHoe npoussedenue éekmopos. Teopema o
PA3N0dCeHUU 8eKMOpa NO Mpem HeKOMNAanapHuim eéekmopam. CkanapHoe npouzsedeHue 6eKmopos 6
Koopounamax. I[lpumenenue 6ekmopos npu peuteHuu 3a0a4 Ha HAxXo0XHCOeHue pacCmoanull, ONUuH, nioujaoeli u
00vemo8. Jleudcenus 6 npocmpancmee: napaiiesibHblil NepeHoc, YeHMpAalbHas CUMMEMPUs, CUMMempus
omuocumenvbHo niockocmu, nogopom. Ceoticmsa osudicenuti. Ilpumenenue 08uliceHUll npu peueruu 3a0au.
Vpasnenue niockocmu 6 npocmpancmese. Ypaeuenue cepwi 6 npocmpancmee. Popmyna 075 8bI4UCTIEHUSA
PACCMOAHUS MeNHCOY MOUKAMU 8 NPOCMPAHCMEeE.

BCPOHTHOCTI) U cratucTtuka. Padora ¢ JAaHHBIMH

IToBTOpeHue. Pemenne 3a1ay Ha TabaruHOE U rpaduvecKkoe MpeIcTaBIeHUe TaHHbIX. Vcronp3oBanue
CBOMCTB U XapaKTEPUCTUK YMCIOBBIX HAOOPOB: CPEIHNX, HAUOOJIBIIETO U HAUMEHBIIETO 3HAYEHUS, pa3Maxa,
oucnepcuu.

Pewenue 3a0au na onpedenenue wacmomul u eposimmocmu coovimuii. Beruucienue éeposmuocmeti 6 onvlmax
C PABHOBO3MONCHBIMU DNEMEHMAPHBIMU Ucxo0amu. Pewenue 3a0au ¢ npumeneHuem KOMOUHAMOPUKU.
Pewenue 3a0au na evluucnenue eposimmocmert He3a8UCUMBIX COObIMUL, NPUMEHEHUE HOPMYTbL CIOHCEHUS
geposimnocmell. Pewenue 3a0au ¢ npumenenuem ouazpamm Jiepa, oepesa 8eposimuHocmetl, hopmysl
bepuynnu.

Ycnosnas eeposmuocmes. Ilpasuno ymuodscenus: eeposmuocmeti. Qopmyna nOIHOU 8ePOAMHOCHIU.
Jluckpemnvie cayuatinele genuyunsl u pacnpeoenenus. Heszasucumvie cnyuatinvie éenuuunsl. Pacnpedenenue
CYMMbl U NPOU3BEOCHUS HE3ABUCUMBIX CTYUAUHBIX BETUUUH.

Mamemamuueckoe odcuoanue u oucnepcus CIy4aiuHou seiudunvl. Mamemamuyeckoe odxcudanue u OUCnepcust

cyMmbl caydatnvlx eeruyut. I eomempuyeckoe pacnpeoenenue. bunomuanvuoe pacnpedeieHue u e2o
ceoticmad.

Henpepuvignvie cryuatinvie senuuunsl. Ilonamue o niomunocmu eposmuocmu. Pasnomeproe pacnpedenenue.

IlokazamenvHoe pacnpeoeneHue, e2o napamempbi.

Ilonsamue o HopmanvHom pacnpedenenuu. Ilapamempuol HopmaneHo2o pacnpedenenus. [lpumepsl cryuatinvix
8eUYUH, NOOYUHEHHBIX HOPMATILHOMY 3AKOHY (NO2PEUHOCMb USMEPEHULl, POCH Yell08eKd).

Hepasencmeo Yebviwesa. Teopema bepruynnu. 3akon bonvuux yucen. Bvibopounsiii memoo uzmeperus
seposimuocmell. Ponb 3akoHa 6onvuiux yucen 8 Hayke, npupooe u oouecmeae.

Kosapuayus osyx cnyuaiinvix éenuuun. Ionamue o koappuyuenme xoppenayuu. Cosmecmmvle HAOMOO0eHUs
08YX CIYUAUHBIX 8eUYUH. Bbolbopounbiii Koagduyuenm xoppensyuu.



O0bem y4eOHOM AMCHMIINHBI U BUABI Y4eOHOIl padoThl

MakcumManbHas yueOHast Harpyska (Bcero) 244

OO0s13aTenbHas ayIuTopHas yueOHas Harpys3ka (JIEKLUH U 234
MIPaKTUYECKHUE 3aHSTHSI)

[IpomexyTrouHas aTrTectanus B popme dK3aMeHa

Ipumepnvie memut pedhepamos (00Kk1a006), Uccie)06amenbcKux NPOEKnL o8

HenpepriBHbie po6H.

[IpuMeHeHne CIOKHBIX MPOIEHTOB B YKOHOMUYECKUX pacyeTax.
[TapannenpsHOE MPOEKTUPOBAHUE.

Cpennue 3HaUYCHUS U UX IPUMEHEHUE B CTATUCTHUKE.
BexTopHoe 3a1aHue NpsSMbIX U IJIOCKOCTEN B IPOCTPAHCTBE.
CrnoxeHue rapMOHUYECKUX KOJICOAaHUH.

I'paduaeckoe pernenrne ypaBHEHUI 1 HEPABEHCTB.
[IpaBunbHbBIE U ONYIPABUIBLHBIE MHOTOT PAaHHUKH.
Konnueckue ceueHus: M UX MpUMEHEHUE B TEXHUKE.
[Tonsarue muddepennnana u ero NPUIOKEHUSI.

CxeMbl NOBTOPHBIX UCTIBITAHUHN bepHyn.

HccnenoBanue ypaBHEHU U HEPABEHCTB C MapaMeTPOM.

N Y O Y A Oy I

MeTozmqecmle PECKOMEHIAIIMA NJI UHBAJIHUAO0OB U JIMIl ¢ OrPAaHUYCHHBIMH BO3MOKHOCTHAMM 3/1I0POBbA

HJ’I?I o6yqa}oumxc;1 C OI'PaHUYCHHBIMH BO3MOXKHOCTAMHU 3J0POBbA MOI'YT IIPUMEHATHCA CICAYIOIIUC

(hopMbI OpraHu3alny MeAarorn4eckoro Mpouecca U KOHTPOJIsl 3HAHUM:
0151 C1ab0BUOAUUX:
- obecrieunBaeTCs MHAWBHIyaIbHOE paBHOMEpPHOE ocBellenrne He menee 300 Jokc;

- JIJIs1 BBITIOJIHEHUS KOHTPOJIBHBIX 3aJlaHUN NpU HEOOXOAMMOCTH MPEIOCTaBISETCS YBEIMYMBAIOIIEE
YCTPOUCTBO;

- 33/1aHUS JUTsI BBITIOJIHEHUS, a TAK)Ke€ MHCTPYKIUS O MOPSAKE BBINOJHEHUS KOHTPOJIBHBIX 3aJIaHHi
oopmitsitoTcst yBenudeHHbIM mipudTom (pasmep 16-20);

OJ18 2TYXUX U CLAOOCTIUAUUX:

- obecrieynBaeTcsl HalW4KMe 3BYKOYCHIIMBAIOIIEH ammaparypbl KOJUIEKTUBHOTO IOJIb30BAHUS, MpPU
HEO0OXOIUMOCTH OOydaroluMCsl TPEJOCTaBIseTCS 3BYKOYCHJIMBAIOIIAs —ammaparypa WHIANBUAYaJIbHOTO
MOJIb30BAHMS;

- 1711 JIMI] C TsDKEJIBIMU HApYIIEHUSIMU PEeUH, TITYXHX, CIa00CIBIIIAIINX BCE KOHTPOJIbHBIC 3aJaHUS TIO
KEJaHUIO0 00YJaIOIMXCsI MOTYT IIPOBOAUTHCS B TUCBMEHHOU (hopme.
OcHoBHO# (hopMOiT OpraHu3aIuy MeIaroruyeckoro mpolecca siBIsieTcs MHTETPUPOBaHHOE 00yUeHHe
WHBATUIOB, T.€. BCE 00yyaromuecs 00y4arTcs B CMEIIaHHBIX TPYIaxX, UMEIOT BO3MOXKHOCTh 110 CTOSTHHO
00IIaThCS CO CBEPCTHUKAMH, JIETUE aJaTUPYIOTCSA B COITYME



IIpumepHBIi TeMaTHYeCKHI IJIAH Y4eOHOM TUCHHUILINHBI

HanmenoBanue pa3iesioB u Conepxxanue y4eOHOro MaTepuaja, caMoCTOATe/IbHasA padora O0bem YpoBennb
TeM 00yyaIuxcst 4acoB OCBOEHUS
Tema 1. Bregenue. 1
MaremaTuka B HayKe U
IIPAKTHUYECKOU JIEATEIbHOCTH.
Ienu n 3anaun U3y4eHus
MAaTEeMAaTHKHU B YUPEKICHUIX
CIIO
Tema 2.Pa3Butue noustus o 11
YUCIIE
1)Lensie n palnoHaIbHBIE YUCIIA. 1 2
JlelicTBUTENIbHBIE YHCIIA.
2)JleiicTBust HaJ NEUCTBUTEIHHBIMUA YUCTAMHU. 2
3)IpubnmxeHnsie BerauciaeHus. [lorpemnrocty mpuOInKeHHbBIX 2
BbIYMcIeHUH. [leficTBUs Hall TPUOIMKEHHBIMU YHCIaMH.
4)Penienue TpeyroibHUKOB. 2
S)KommuiekcHbie uncna. Anredpanyeckas popMa KOMIUIEKCHOTO
qucha. 2
6)/leiicTBuUS C KOMITJIEKCHBIMUA 4YHCIIaMU B anreOpanyeckoit popme.
2
Tema 3.0OcHOBBI TPUTOHOMETPUH 40
1)Cunyc, KOCUHYC, TaHT€HC, KOTaHTeHC. ['patycHas u paauanHas 2 2
Mepa yria.
2)OCHOBHBIE TPUTOHOMETPUYECKHE TOKIECTBA. 2
3)PopMyJibl IPUBEICHMUS. 2

- 4)CuHyc, KOCHHYC, TAHT€HC CyMMBI M Pa3HOCTH JIBYX YIJIOB.




5)®opMynsl JBOHHOTO yria. @opMyJbl IOJOBUHHOTO YIa.

6)PopMyIibl CyMMBI U Pa3HOCTH OJTHOUMEHHBIX TPUTOHOMETPUYECKUX
GbyHKITHIH.

7)Dopmynsl peoOpa3oBaHusl MPOU3BEACHUS B cyMmMy. DopMyITbl
TMOHUKEHUS CTEIICHU.

8)IIpeoOpazoBanue MPOCTEUITNX TPUTOHOMETPUIECKUX BBIPAKCHUH.

9)ToxiecTBeHHBIE TPEOOPA30BAHUS TPUTOHOMETPUUYECKIX

BBIPa)KCHUIN

10)TpuronomeTrpuueckue GyHKUNHU, UX I'padUKU U CBOMCTBA
 (cuHyC, KOCUHYC).

11)Tpuronomerpuueckue GyHKUNHU, UX IpadUKU U CBONCTBA
(TaHreHc, KOTaHT€HC).

12) ObpaTHBIE TPUTOHOMETPUYECKHE (PYHKIIUU, UX TPAPUKHU U
CBOMCTBA (apKCUHYC, ApKKOCHHYC, apKTAaHT'€HC, apDKKOTAHT€HC).

13)IIpocTeiimme TPUTOHOMETPUIESCKUE YPAaBHECHHUSI.

14)Pemienne mpocTeHIMX TPUTOHOMETPUUECKUX YPaBHEHUH.

15)Pemenre TpUrOHOMETPHUYECKUX YPaBHEHUH Pa3TMIHBIMU
METOIaMU.

16)Pemienne cucTteM TPUTOHOMETPUUECKUX YPAaBHEHHH.

17)Pemienre TpUTOHOMETPUIECKIX HEPABEHCTB.

18)Pemienne TpUrOHOMETPUYECKUX YPABHEHUH,
CUCTEM TPUTOHOMETPUYECKUX YPaBHEHHIH,
TPUTOHOMETPUUECKUX HEPABEHCTB.

19)Tpuronomerpudeckasi popmMa KOMILIEKCHOTO YUCIIA.

20)/IefcTBHSI ¢ KOMITJICKCHBIMH YHCJIAMH B TPUTOHOMETPUYECKOH
dopme.




Tema 4. KopHu, crenenu 14
1)Crenenu ¢ pauMoHaIbHBIM II0Ka3aTeIEM U UX CBOWCTBA. 2
2)[IpeoOpazoBaHne BBIPAKEHHUH COJIEPKAIIUX CTETICHH C 2
PaLMOHATILHBIM [10KA3aTEIEM.
3)KopHu HaTypanbHON CTENEHU U3 YUCIIa U UX CBOWCTBA.
[IpeoOpa3oBaHue BbIpaKEHUH COJepKAIINX KOPHU HaTypaIbHOU 2
CTETEHH.
4)[IpeoOpazoBaHme BBIPAKEHHUH COJIEPKAIIUX KOPHU U CTETICHU. 2
' 5)Pemnienre HppanHoOHATbHBIX YPABHEHHUIA., 2
6)Pemenue nppanoHaabHbIX HEPABEHCTB. 2
7)Penienne uppanmoHaibHBIX YPaBHEHUN U HEPABEHCTB.
2
Tema 5. Iloka3zaTtenbpHas u 18
norapupmuueckas pyHKIUU.
DIToxazarensHas Gynkmnus. Ee cBoiicTBa U rpadukm. 2
2)JIorapudm uncina, cBoicTBa JOrapuhmMoB.
3)[IpeoOpazoBanue JorapuPMUUECKUX BHIPAKEHUH. 2
4)Jlorapudpmuueckast pyHKIIUS, €€ CBOWCTBA U TpaduK. 2
5)Pemienne nmoka3aTenbHBIX YPaBHCHHIA.
6)Pemenue norapuMuUUecKux ypaBHEHUH. 2
7)Pemenue cucrteM MoKa3aTeNbHBIX U JIOTapU(MUIECKUX
YpaBHEHUH.
' 8)Pernienne moka3zaTeabHBIX HEDABEHCTB.
9)Pemienue norapupmMUUECKUX HEPAaBEHCTB. 2




Tema 6. IIponsBoanas

D) ®PyHKIMHK, X CBOUCTBA U rpaduku (IIOBTOPEHUE).

2)Cnoxnast pyHKIHS,

3)[ocTtpoenue rpadukoB PyHKINN ¢ TOMOIIBIO MPeoOpa3zoBaHUIA.

N

4 IlocnenoBarenbHOCTh. [Ipenen mocnea0BaTeIbHOCTH.

' 5)IIpenen GyHKuu. Beraucienue Ipenenos QYHKIHA.

6)I1epBrlii 1 BTOpOil 3amMeydaTenbHbIE IPEEIbI.

' 7)HenpepbIBHOCTH (pyHKIIHH. BuIbI TOUEK pas3phiBa.

NIDNIN| DN

8)3agauu, MpuUBOIAIINE K TOHATHIO Tpou3BOAHON. [loHsITHE
npon3BoiHON. OcHOBHBIE NpaBuia 1uddepeHIpoBaHus.

N

9)Bbluniciienue Npou3BOAHBIX.
10)ITpown3Bo1HAsS CIOKHOM (PYHKITHH.

11)I[TponsBogHAs TPUTOHOMETPUUECKUX M OOPATHBIX

TPUTOHOMETPUUECKUX (PYHKIIMH.

12)I[TpounsBoHas norapudmMudeckond | MokasaTeabHON QyHKIUI.

13) 'eomerpuueckuii cMpica mpou3BoHON. KacarenpHas k rpaduky
byHKINA.

14) MexaHW4eCcKui CMBICI POU3BO THOM.

15) Bropas npousBoaHas1, €€ TECOMETPUUSCKUN U (PU3NUECKUN CMBICIT.

16) IIpousBoaHas B (pM3UKE U TEXHHUKE.

' 17) Inddepentman GpyHKIHM.

| 18)[Ipu3HaK BO3pacTaHUs (yObIBaHUA) (DYHKIIHH.

DkcrpemyM (pyHKUIMU. BBIYKIOCTh (BOTHYTOCTE), TOUKH Meperuoda.

19) Ilpumenenne mMpou3BOIHOM K HCCIEAOBAHUIO (D YHKITHH.

IToctpoenue rpaduka GyHKIUH 110 pe3yabTaTaM HCCIeJOBaHMUS.
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20) HaunGonpiiee 1 HauMeHbIIee 3HaYeHUS (PYHKITUH.

Tema 7. [IpsimMble U IIIOCKOCTH B
IIPOCTPAHCTBE

20

1)Akcuomsl crepeoMeTpun. CiaeacTBUS U3 AKCHOM.

2)B3anmHoO€ pacnoioxkeHue MpsiMbIX B MPOCTPAHCTBE.

3)IlapamienbHOCTh NPsMBIX U T0cKocTel. [TapamiensHocTh
IIJIOCKOCTEM.

| 4)IlepneHAUKYISIPHOCTD NPAMBIX. [leprieHUKyaIpHOCTD NPSIMBIX U

IUIOCKOCTEH.

| S)[epnienaukynsp v HakJIOHHas. TeopeMa 0 Tpex neprneHAUKYIsIpax

6)Yros MeXTy NPSIMOU U TIIOCKOCTHIO. YTOJI MEXKIY TUIOCKOCTSIMHU.

TIlepnieHIUKYASTPHOCTH TUIOCKOCTEH.

8)Pemenue 3a1a4 Ha B3aMHO PACIIOJIOKEHHUE MPSIMbIX, IPSIMBIX U

IJTOCKOCTEH, TIIOCKOCTEN B MPOCTPAHCTRE.

9llapannenenurnen, TeTpadap,

10)Pemenune 3a1a4y Ha mapauIeNICIIUAIICT U TETPAdIP.

Tema 8. KoopanHaTEl M BEKTOPEI

1)[dexaproBa cucrema koopauHat. PacctosiHre Mexay TOUKaMu.
Koopaunats! cepeHbl oTpeska.

N‘(D

2)Bekropsl. [lelicTBUS Hal BEKTOPAMH.

3)Ucnonb30BaHue KOOPAUHAT U BEKTOPOB MPU PELICHUU
MaTeMaTHYeCKUX U MPUKIIAJIHBIX 3a1a4.

Tema 9. MHOrOrpaHHUKH

1)MHOrorpaHHUKH.

2)[Tpuzma,

3)Ceuenue. [locTpoenue ceueHuit NpU3MBl,

()
IR IR (=)
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4)Pemienue 3a1a4 1o TeMe npusMa.

S)upamuna. IlpaBunpHas nupamuaa. 2
6)Pemenue 3ama4 no teme «llupamuar.
7)Y ceuennas nupaMmua.
' Pemrenue 3aiau o reme «YcedeHHasi IUpaMuIay.
8) [locTpoeHue ceueHn MUpaMuU/IbL. 2
' 9)[IpaBUIBEHBIE MHOTOTPAHHHKH.
10)Pemenue 3anau no reme «lIpaBuabHbIe MHOTOTPaHHUKI 2
Tema 10.Tena Bpaiienus u 8
MTOBEPXHOCTH TEJ BPAIICHUS
1) Hunmunmp. 2
2)Komnyec. 2
3)Iap u cohepa., 2
4)Pemenue 3amau mo Teme «Tenma BparmeHus»., 2
Tema 11. DnemeHTHI 12
KOMOMHATOPUKH, TEOPUH
BEPOSITHOCTH
1)OCHOBHBIC IMOHATHS KOMOUHATOPUKH 2
2)3amaun Ha MOJICYET YKCiIa TIEPECTAHOBOK, PA3MEIICHUA, COUCTAHHIA.
2
3)CBoiicTBa OMHOMUHATIBHBIX KOAGUIIHEHTOB. TpeyrobHUK
[Tackans. 2
®opmyna buHoma HproToHa.
4)Cny4aiiHoe COOBITHE U €TO BEPOSITHOCTD.,
5)CrnoxxeHne u yMHOKEHUE BEPOSATHOCTEH
6)Pemenue 3amau
2
18

Tema 12.I1epBooOpa3Has u

12



HHTCTpal.

_ DITepBooOpazHasi.

2)HeonpeneneHHblil MHTErpaj U €ro CBOMCTBA.
Borunicnienue HeolpeieeHHbIX HHTErPajoB.
| 3)MHTErpupOBaHUE MOICTAHOBKOM.

l\)ll\)

4)aTerpupoBaHue IO YaCTSIM.

5)HaxoxneHne  HEONpPENENEHHbIX  MHTErPAJIOB  PA3JIMYHBIMU
crioco6amu.

6)3anaun, MPUBOIAIINE K TOHATUIO ONIPEICTICHHOTO HHTETpaJa.
CBoiicTBa ONpe/ICICHHBIX HHTETPAJIOB M X BHIYHCIICHHUE.

7)BbluniciieHue onpeieeHHbIX HHTErpaioB.

8)Briuncnenue miomaned ¢GUryp C TOMOIIBIO OMPENEIECHHOTO
HHTETpaja.

9)Pemenue 3a1a4 GU3NKH C MOMOIIIBIO OTIPEICTICHHOTO UHTETpaa.

Tema 13. 3mepenus B
reOMEeTpUH

18

1)O6neM u ero uamepenue. MHTerpasibHas hopmyna
O6beMma.

2)Dopmyna oobema Kyda, IpsIMOYTOJIBHOTO MapajuiesienuIie/1a.
Pemenue 3amau.

3)DPopmyna oObema npusMbl. Pemenue 3aiay

4)Dopmyna oobeMa uMHapa. Perenne 3agauy.

5)®opmyna oObema nupamuasl. Pemenue 3amay,

6)Dopmyna oobeMa KoHyca. Pemenue 3agau.

7)Popmyiel o6beMa mapa ¥ miomaam chepsl. Penenne 3amay.

NIDNIDNDN
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8)Perenue 3a1au Ha KOMOMHAIIUM MHOTOT'PAaHHUKOB, (DUTYp
BparieHusl, chepsl.

9)Pemenue 3a1a4 Ha HaX0XKJEHHE OOBEMOB MOBBIILIEHHOTO YPOBHS

CJIOKHOCTH.

Tema 14. DnemeHTH TEOPUU
BEPOSITHOCTEHN U
MaTeMaTHYeCKOH CTaTUCTUKU
(IpooKEHNE)

1)duckpetHas ciaydaiiHas BeIMYMHA, 3aKOH €€ pacipeIesIeHus.

2)UucnoBble XapaKTEPUCTUKH TUCKPETHON CIIy4allHON BEIMYMHBIL.

| 3)[IpencraBneHue TaHHBIX (TaOIULBI, TUArpaMMbl, TpaduKN).

I'enepanbHasi COBOKYITHOCTh, BEIOOPKA, CpeTHEe apu(MeTHIeCKoe,
MeraHa, MoJia.

4)Penienne npakTUYECKUX 3a/1a4 ¢ IPUMEHEHHEM BEPOSITHOCTHBIX
METO/IOB.

AyauTopHO# HArpy3ku 234 yacos

14



Xapamepncnﬂca OCHOBHBIX BU10B y‘l€6H0]71 ACATCJIBbHOCTH CTYICHTOB

Canepea e iy en

KPR N 1M D ST T T L T
{ma ypomse yue(asix pele TS )

Beenemnne

(3HAHOMIEHHE ¢ ORI MATEMATHEH B HAYHE, TEXHH e, 3EOHOM IS,
HE]O [FAA TIHOH HETE TEX HOUTOUH A% B TPEE THUSCHO L 388 TeTk HOOT 1.
(IHAHOMITEHHE © ETAME M 3808 1AM H HIYTEHH A MAT EMATHEH IHH
oee0eHHE 0 pofecer CITO o conemman keoeredd CITO

AJ'EBEPA

PazEnTHe MOH STH A
O WHCI &

BRI o He R e 8 P MeT HIeck X AeHcTEH I Haa WHCIAME , OOTeT A0
VOTHELE H [THCEM&HH EIE [T PHEMEL

Haxo s aeHne mpr i e H HELY 3HA TR BT THE H TOCpSIH oeT i
BRI THCTEH i (a0 oo THOH B OT HOCH TeNE HO M) Cpa BHEH He THE 0B RIX
BT [RAEORE B .

HaxoaaeHne o IHG0K B 0 peod pasoEAHHA X B BRMECISHHAX [DTHO-
CHTCH KO BOEM [IVHETAM [P0 CEM MEL]

Foop e, cTENEHH, JI0Ta-
P EL

(OaHakoMITeHHS ¢ T0HATHEM BOPHA ft-ii cTeneHn , Ce0ileT BA MU [a A0 -
HATOE H MPAETAMH CPaEHEHH A ROPHei.

I PRy T PR L HE O [RE 380 S HH A KOPH A H ceoieTe Ropeell. Berucne-
HHE M CP8EHEHHe EOpHeH , BRIT0THEH e TP AKH A TeHH A KOpH .
IT pee=0o et FOEAH e THCI0BRT Y H O VEESHHEL Y BRI SHHE , 0038 -
IIH X [REAHE AT L

BEIOT HEHHE PACTSTOR 0 (0 pMYITA M, COASPHATT M [ A0 AR, OCY-
LLHECT B 8 He0l XOZHMEIS [0 30T AHOBEKH W [P0 ([ 308 A&H HA.
OnpegeneHle PaEHOCHIEHOCTH BRIpadoe HUl ¢ paauranad i, Pemne-
FH @ M A O HA TR EIX Y P B e .

(M3 EH AH OMIIEHHE ¢ TOHATHEM CTETE HH ¢ A8 CTEH TETEHEIM [TOH 838 Te-
TIeM .

HaxosgeHune 3HAMSHHH CTEOISHHE, HOMOILIYVA TPH Heol R0AH MOCTH
HH TRy MEH TA TEH RIS CPeACTRA.

38 MHCEBA HIE EOPHA - CTeneHH B BHAR CTENSHH ¢ AP0GHE] M II0H &
AATENEM W HaDhO [T .

o ey TH OB &H He CROCTE cTenenell . Berancaen we crenenet ¢ pa-

I B0 FLATT BHET M TIOK 838 TETEM , BT TI0UT EEH He TTRHE AR H JHATS HIH CTe-
EH H, ¢ EHEHHE CTETeHet .

IT pee=0o et FOEAH e THCI0BRT Y H O VEESHHEL Y BRI SHHE , 0038 -

[[HX CTEMEHH, [ pHMEHAR CROMCTES . PeIeH e [0 A 3ATEN BHEL X VPa R
FUEE B .

(aHAKOMISHHE ¢ TPHMeHSHHEM KOpHeH o cTeneHell mpH BEITHCITE -
HHUH CPEIHHY, AENSHHH OT EIHA B «3HUI0TOM CEUeHIHs . PareHne
CT[VH BT ST EORIK. 3818 W HA ¢ HEL & 1[0 [EHTELD

[Tpeod pasoea Hwe aare-
A TN X B [ e H I

BT oo e e T e [0 BA HEE B RIpaae i, 0 pis eHeHn e oy,
CEAZAHHEIX C0 CEBOHCTEAMH CTeneHeld o Toraprp Mo R,

OnpegeneHne ofIECTH A00VET HMEIY 3H ST K 10 Papi (i Haecoro
BRI praceH HA. P ermeHne 1ora pr M Iec I X VP BHeHH i

OCHOBBI TPHI'OHOMETPHH

(MCHOBHEIS T HAT HA

HayeH we pRAHAHHOND METOAA HAMEDEHHA YVITOE B A& A 1
HX CEA3M ¢ rpaayeHoi se poil. HaofpaseHne YII0B B PAIIEHE A Hi
OF Py HHOCTH, CODTHECSH HE BETHTHHEL YOI © 800 P00 e HHaM.
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xﬂPﬂJ’CTEPﬂ.'Tm’Cﬂ. AR AR BN BRERLE O TR BN T H T I TR

Ak e (ma ypaasme yue (s R DT )
0 Py JTH OB AH HE O ST S HH H TR HO MET [ WeC i 5 oy EE [E i
ATSA YTIOE MOBOOT A& H OCTPRIY YTO0E MRAMOY DT EEODD TR Y IO REEH -
KA W OFLEACHEH e X BIAHMOCBAIN
(MHOBHEIS TRHMDHOME- ITpHMeHeHEE OCHOEH BIX THHMO HO METRH WECHE Y TOS 38CTE AT BRITHE -

TPHTSCEHE TOME ISCTEA

JEH A FHATEHH T pHr0 HO METRH TeCEH X (IvHE IHH Mo 0 AH0H 13 HHX

[T eoif oo BAEH WA THHO- Hayaen e OCHOEHELY (b0 PRI TR DOHO MET [ § (D0 a0y T CI00 H0EEEH 5,
CTEHITHX TRPHMOHOMETPH- | VABDEHHA, NpeoipaloBaAHH A CVMMEL TRH MOHOMSTRESCHE X oy B u il
TIECHH X BRI & SH i B O HIEEAEHHES H O HIEEASHHA B CYMMY H O FHMEHSH He [IRH BRI
WHCTEHHEH 3HATEH HA TRHHDNOHOMETRHTECHOND BRIEAEH A H Y IT0 LIpe-
HH A &0 .
aH AKOMIEHHE 00 CEOHCTEA MH CHMMETRH H TOTEH Ha &8 HH WHO i
OHPYAHHOCTH H OpHMEHSHHE HX A8 BRIB0AA (POpM Y O pHESAEHHA
[Tp ocT eliimm e TRHOHD- Perresne o GopMyiIaM o TRHMOHOMETRH TECED MY ERVIY [IpoeTet -
METRHTE CEHE Y [l BEH 2~ [IHX TPHOOHD METRHT8CHH X Y aEHEHH .

HHA H M ade o irtaa

IMTpaMeneHA e 0O HX METOA0E FEUEHHA Ya BEHeHHH (0 pHEegeHH &
IHHEHHOMY, HEAADRATHOMY , METOA DEI0MEHHA Ha MHEOHHTETH . 38°
MEH I TTEFEMEH HO ) ITPH PEIIEH HH TR DOH OMSTRETECH X Y B HeE i .
W MEH e OT METATE Hi KPYTe [FEIEH A Tp0CTEHIIHE TRHH DOHOM&T]R-
WECHH K He[HBEHITE

ApECHHY ¢, AP EOCHHY T,
APETAHMEEC WHCILA

OEE AR OMITEHHE ¢ [HOH ATHEM 00 DETH BIX TREDD O MET [HI et E 1N v K-
I e .

HlayaeH e O a8 TeHH H ApHCHEYCA , APE BROCHH YA, A DE TAHDSHCA
WHEIA, (POPMYIHEO EAHEE HE, HI300pa S0eHHE Ha SAHHHTEHO T o pyrss-
HOCTH , TIE MEHSHDE T PEIISHE T Vi BH&HH i

VHEIIMH, HX CBOHCTEA U I'PADHEN

Py EECLL T
[ToHATHE O HENpE PRIEHO-
CTH Yy HEL I

(3 H &K OMIEHHE ¢ [OHATHEM [eMSHH O . TpH MEDa MH 388 HCH MOCTE
MBS Y [DE M EHE R M .

OQFHAKOMIISHHE ¢ OHATHEM e HEa, OPEATEH Be TIEH BLaTTTeH -
HOCTH TOWHH Cpadie ey doy e e e, O npeaensH me 0o §o ey e o=
cTeli el 3aBHCHMOCTH . BHAA &8 rpadim s . BrpaseHne o dops yioe
OAHOH e pEMeHH Ol Tepes ApyTHe.

(3 H A OMITEHHE ¢ OITpEAe ] £HEe M 0V HE IHH, (QopM Y IHPD BAHHE 800 .
HaxwoxaeHne ofIacTH OO0 peAeTeHE A B OIACTH 3HA WS {0y e BRI

Ceoiic TEA dyy HECLLHIH.

IM'padhmaeckan HHTER-
e Ta e s T po veeposn

OV HECLL O FLA TR HBTY. 38 -
EHCHMOCT 21l B peafIhHBIX
MO IECCAX H A BT EHHA X

(3 H A OMITEHHE ¢ [TFHM DM H 40y H B HO HA ThH BEIX 38 BEHCHMOCT e B pe-
AN EHELX [0 ECCAY 13 CMERH BIX AHCIIH LT HEH.

OaHAKOMITEHHE ¢ S0 HAFATE TEH ETME PaCtVHCIEH HAMH HEHOT ORI
CROHCTE THHEHHOH B KBaApa THTHOH oy i, TpoRegeHH & HOCIIea0-
BAHHA JTHHeHH off , Byveouso- Tuseti wo i, apodeo - ruHefiHoll o KB pa-
THSHOE o HE M, 0ooT poeH Ee X rpabaeob . TTocTR0eHEe o T e
rpadp e os oy eas il Floeneaos ae e (e o .

CorTap TeHHe BEHA0OE (hWVHE ITHE 10 A8HHO MY VCIIORHED, PEIIDEHHE 38 184
ELA SHCTEMY M .

BRI o0 FeEE 8 1T e [riaD Ba HHH Tpeadj a oy HELIDH

(i paTH ERe V3 E FLIH T

HayaeHie moHAM LA 00pa Mo O g s Ry uu, OOpege s HIe BHA8 H -
PR L 2l o o P rn ol MR L L, M 00w e ML e 01 i
O pede e UA M afagcmu g werul . ITpanvmenerue ceoileTs dyver s il

ORE HOCIeA0E &H HH Y HEE HEH il 0 DI eHHH 3838 Ha 3HCT PEMY M.
(D3 H &K OMITEHHE ¢ [HOH ATH&M CIN0E HOk {5 EE [ H

CreneHHELS, ORA3E-
TR HELE, 008 [ e -
WECEH & T [FHO0 D e -
TV TECEH & gy HECL I .
(Ml paTH BIS T HO O -
TP TECEH & iy HECL

BerHe e H e 3Ha e Wil oy e (e il w0 3Es WeH B 8 Y MeH TaA.

O pee e TEHE & OOUT0HSHE A TOTHH HA MpapHES 00 88 KOOPAHHATAM H
HAGHOp0T.

Henoneaoeas we ce0iieTE vHEIHIE A0A cpaEHEHE A IH AWeH Wi ¢Te me-
Hell B TorapadMos .

IMocrpoeHde rpadiHEOE CTEMMEHHETY H IO PR ME TesC s X iy H B .
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g epea e iy aennn

IR L T O T L (e A X TR DN DS T R TR T Y I
{Ha v P e e (L e T A )

PemeHHE M0 HAIATE TEHEIX H JTOCaRH O ME TeCHE X VP EHE HHIE 1 Hepa-
BEHCTE [0 H3BSCTHEIM & TMORHTM&M.

(JaHaAKOMIIEHHE ¢ [I0H ATHE&M Hel EREIBHOMH [TepE0 aH aecko il qryve k-
LLHE , 40 PV ITH [HOE &H e CEOHCTE CHEYEA H HOCHH YA, TTOCTSHHE HX
rpa HE OB .

OaHaAKOMIIEHEE ¢ [TOH ATH&M TR OH TS0 H Y BOTe0a HH il o I Mepsa -
MH 8 PO HETeCHR X KOoTeGaH Hil A8 o0 HCaHH A IO POIEctoE B (DI Re
H ApYTHY of I80TA X IHAHHA.

aHaKOMIEHHE ¢ [OHATHEM PEIPEIEHOH mepHoa e Tec 0 i ) WHE I H,
(o MY ITH POE &H He CEOHCT B TAHDEHCA H HOTAHMEHCH . D00 TR HHEe HX
ey HE OB .

ITpHM eHeHRe CEOHCTE (O VHE HE 308 P8 BEEHH 8 3HATEHHE TPREMOHOM e
TEETECE HX (hVH KR, PEIeHH A TRHHDOED MET T80 Y Y [FEEEH Hi.
ITocrmposy e 2pag o o8pE MM R DL OMOMEMDP LY AL X G5 -
LU L orpeden SHUE IO 2padiu Ram wx cealicma.

BkIr o1 e & I a0l a0 BR HHA rpai OB

HAYTAJ A MATEMATHYECEODD AHAJTHA3A

[Mocae oEBaATEI BHOCTH

O3HAHOMISHEE ¢ TIOHATHEM THCIOBOH 0CIea0B AT SNEHONTH | CIH000-
fia M &8 FATAHHA . BEITHCIIEHH AMH &8 WISHOE .

(aHG RO IEHLE S ¢ FON AL ER Bpedela o c3e0 s e T MOC L .

Qa3 HAKOMISHEE ¢ BEITHCISHEEM ¢V MM I §&CHO HETHO DD THETOEOrD
PAAA HA IHME e B EMTHCIEH A &VMM L S&CHD HETHO W BIBA B & reo-
MET PEIECE O I U eece i .

PereHHe 3438 Ha [T PHMEHSH e (0 PRy sl CVMM EL $8 CHOHeTHD YR -
B BOLE&H MeoMeTe CEOl I porpect |

[MpoHaBoIHAS H &8 TIEH-
NBE ELEEL B

(OaHAKOMIEHHE ¢ [OHATHEM TR0 EIEOIHO .

Hayaesn e o o pRoyIrH [OE&H 08 £8 MaXAH HTSCEOMN H D0 MET T asn -
0 CMEICIT &, HAYTEH e AT 00 HTMA BRI ECIT & HH A T RO 380 H ol Ha mpe-
MEPE BRITHCIISHHA MOHOBSHHOH CHOPOCTH H YIMOBOrD Koo IHeHTa
FACAT OTRH O .

CocTAETEHHE VEHEH HA KataTeNsHOH B 0GMemM B H 38,

VeoBoeHH S I PEEHT AHpdhe e H IH [OEAH HA, TA0ITHIED O O3B0 I HEL
BIMEMEHTA PHER IV H KL H . [T MEH SHH e A8 2R H I [0 AH W
dpurH M, COCT AR TEHH A Y EHEHEA K ata TeThEHO L.

HayueHe TE0peM O CEAZH CEOHCTE (OWHHITHE 1 T pOHAB0IHOE , op-
MY TH OB E A .

IMpoeessHEES ¢ TOMOLE R TR0 EIEOIHOH HecIea0 B8 HH A O VHE IIH H, 348-
Aar ol doopea yoroi .

YVoTaHOBJIEH HE CRAIH CROHCTE (hVHHITHE | O 0HIB0AHOH Mo X rpa-
(o B ML

ITpuM e HE S O ROHIB0 AHOH ATA PEIITEHEA 38 387 Ha AN 00 A SHH &

HAH GOUTRII&r0, HA HMEHE IIE00 FHATSHIA H Hi HANOH 8HIE SHOTEMY Ma

ITe peooi paas aa
HOHEHT &

OaHaAKOMIIEHHE ¢ [OH ATHEM HH TErJAT A H MepB0ob pasHokl .

HayweH e OpaEHE BRI THCIEH HA MepEooOpa 3ol o Teopsm kL
Hewrosa— Jle i wma.

FemreHHe 38887 HA CB AL D8pEo0Hpa ol H &8 Op0HIB0AHOH , BEITHC-
JIEH EE MepEO0OpasH O ana aaee ol §pvHE ITHH.

PemeHHe 38387 HA 0 DHMEHSH He HHTEMDATE AA BRI THCIEH HA dHan-
WECHH Y BEITHYHEH H IO ad el

YPAEBEHEHHA H HEPABEHCTEA

VpaBHEHHA H CHET SMEI
VA B HEe HIE

Hepaegs HCTES W CHOTES-
MEI HEABSHCTE © TEYMA
THE BN HE D M

OaHAKOMIEHHE ¢ TROCTEHINIHMH CEEISHH AME O HOPHAX Anred pad ae-
CHHX VPaBHEHHH, MOHATHAMH HOCIIEI0E AHHA VPAEHEH Hl 1 CHoTEM

W REE EEEL T
Hayes e TeOpHE RAEHOCH TEHOCTH VPa BEEHHH H e 0 pameneHA. [To-

ETOPEHH S SAMECH PEIIISHH A CTAHAADTHED VHAEH 86 Wi, TRHEMOE IT a0 -
PEF0ER HHA VEEH S Hil ATA CBEISHHA K CTAHAAPTHOM Y VHE HEFH D).
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Cap g mae iy enan

AP TR P TR L O B LI 15 IR 5 TR R T Ty D T
{ma ypaamme e LK i T i

Perm e e Pl HOHA Th HEDE, H ML H O Th HEIK, THOH 838 TeTh HETX

H TPH MHO Me THHISCH Y. VEE HEH Hil I CHeTeM.

Henon sa0BaH e CEOHCTE B rpadii KoB pVHKIDHE 208 peeH A Y RaE -
weH Hil . IToRTOpEH He OCHOBHEIY IRHEMOE [REIIEH HA CHET &M,

Perin e e W aE B H I ¢ T S EEE e BORN ITPHEM O | | R Qe A
HA MHOGHEETETH, BEEISHEA HOBRIX HEHIBSCTHRIY, TOACTA HOBHH . Tadpi-
TECEOND MEeTOIa) .

PerpeHme CHCTEM YEEE HEHHR ¢ TRHMeHSHHEM Pad I HED CIo00 (o,

O3 HAKOMIEHES ¢ OOIITHMH BEOMOCAM H EIISHHA HE[8 BEHCTE H HETHOITE -
AUEAHEE CBOHCTE B rpaduie 0B 4 vE KO Tpe perne R o HepaEeHCTE.
PerneHHe HEQR BEHCTE H CHOTEM HEQABSHCITE ¢ [I[VH ME HEHH &M [R3ITH -
HEIX CIIOCOE0E .

ITpHMeHSEHHE MATSMATHISCH X METOA0E AJA PEIIIEHH A C0 A8 AT b
HEIY 38A87 €3 Pa3THaH BN o0 sacTell Hayee # opas THEE . FlEaTepopss-
THIEAHBE PE3yIETATOR ¢ YUSTOM PEATEHEDK O HH TeHH i

ANEMEHTE KOMBHHATOPHEH, TEOPHH BEPOATHOCTER H CTATHCTHEH

(e HOBHED& THYEAT HA
EOE T B ST O B

HayaeHme TRaEHLE HOMIHHATODHEH B T MEH S e [T [0 &
Fol M0 HH ST0 PHETR. 38 A8

PemeHEe ROMOHHATOPHELX 3838 MeTOA0M mepedopa o [0 I FaEE TY
W NEEL COFOEE BLA .

(e AE OM JDEHIE ¢ TOOE AT M H R0 MG ELA TO T E H [ an SIS A M, $0-
WETH HHAME , &[T AHOERAME M HopMyIa MH 308 HX BEITHETSHHA.
S BACHEHHE H T PRHMEERSH e o pry I AT A BEMTHCITSHH A [l 38 &HEE |
[EPECT AHOBOE H COW8T AH M MTpE pEIeHEH 38381,

OanaroMneHe ¢ GuapoMoM HeloToHa B TpeyronbHEROM Tlacrana.
PerneHHe Mpa KT HIOacHE Y 38189 ¢ He0 L3I0 BE HHeM IOHSTHH o mpa-
BELJT Fob M FIELR T YRR B

e EEHT BT &0 [HH
B RS THOCTE

HayesHme IACCHISCHOTD ONPEASTeH HA BEpDATHOCTH , CEOHCTE B0 -
ATHOCTH, TEOPEMEL O CYMMEe BEOA THOCTEH .

Pacey or e HEE I PEHM &p0E BRMTHCIISH HA BEp0aT HooT eil. Peinesnne
AAAAY HE BRIMHCIIEHES BEpOAT HOCTEH cobRITHH

IpercTaE TeHH & [1HHHEIY
(T afIH s, THATPEMMEL
TpafisEn )

O3 H A OM ITEHHE ¢ TREICTARTEH HEM THCIOBEIY AAHH EIY H HX XA EET -
FERCT BLEL S .

Parin e e TR BT MTacE HY 38487 Ha 0Gpador By THCI0 BRI AaH HETY |
BE] W 8 TN 38 PHEE T T HE

IEOMETPHA

Ip AMEle W D0EEOCTH
E MPOCTRAHCTES

PO pMy THPOEES H IIRHESSSH e A0HAIAT ETECT B IPHIHAK OB BE38HMEOT0
PRECIIOMOHEHEA TRAMEY H Oa0ceocreil. P acmo sHa B HHE Ha TepTe-
FAN H MOZETAN PEd HUH B GO Y TAEE B M EO T [REC 00 I0 30eHH A 1A~
MEI X H MIOCKOCTeH, 8 pryMesT HpOBAHHE CEOHX CYHASHH .

D0 sy T PROE &EH e OO eael e HH H, OTPHIHaRos 1 CB0ieT B Mapa IeTs -
HEIX H MERIEHAHEYIAPHEX IOCHOCTeH , ABVIPEH HEIX H THHeH HEDG
VIIIOE.

BrImon HeEHHE TOCTE0SHRA YTO0E MEd Yy TRAMEIME, TpAMoH H mwroo-
CHOCTE B, MEFAY IMIOCKOCTAMH [0 O HEA HIED H DacTI0 3HAR AH He X

HLA M OAEITAX .

IMprMeHeHHe T PHIHAKOR B CEOHCTE PACIIOI0MEEHH A I RAMEIR H [1I0"
CHOCTEH T PeITeHEH 38381,

HaoGpaseHHe HA DHCYVHEAX H HOHCTRYH [HEAH e HE MOZeIax [mep-
TDEE AR YOI AROE B HAHJIOH HEIX K ILT0CHOCTH , TIPAM BT, THAPH LT8R HETK
ILTOCHOCTEH , YIIOE MEeXAY TPpE MO # IDI0CHOCT BED B O00CH OB &H He

L0 TR0 LA .

PemneHne 3838 HA BEMTHCITSHHE M0 METRH TECHE X Be T H. (O Hek-
BA HIEE PACCTOA HHA OT TOTKH 30 II0CHOCTH, OT ORpaMoil 20 moocko-
CTH , MEMAY IJI0CHOCT AMH , MER Iy CHII] HE BN M HCA TPA METMH,
MEXE A PO 380 TE HETM B (iR YA ME B O OCTRA HOTRE.
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Cop e mae odiyaennn

AP T PO TR (! HAO BRI M TR B T (T T
(i y P e LI e T

a0 PRy JTH OB &H HE H 30 KA FRIBEAHHE OCHOEHEIX TEOPEM O PaCCTOA HHA X
{TeopeM CYVIIECTEOBRAHH A, CROHCTEA ).

Haofipa e HH & HA TePTEEAN H MOASIARY patcT OfH A o 00 00H OB AHHE
cEOHX cyvaaeH . OnpeaereHHe H BRITHCISHHE PACCTOAHHH B TIp0 -
crpancTEe. TTpH e HeHEe (DOPM YT B TEOpEM TUTAHH MET BHH ATH [EIe-
HH A 383817.

OaHAH OMITEHHE ¢ [TOH ATHEM I8 BALTe TEHOMD IEET M0 BR HHA H &00
CROHCTEAME . PropWLa MPOEE M L FREQIEM B O 100U 0 DTG0 20 HOT b
FOOED FLEONE R LELELE WM 020 00T B R .

IMpuMeEsHES TEORPHE A8 060CHO BAHE A MOCTROEHEH H BEIH COIEH Hi .
A PryMEeHTH [FOESH HE CEBOHY CYVHRASHH T O B3AHMHO M [ CII0 JOH0EH HH

PO CTRAH CTEEHHEL X (i HIY

MlEn oo i HEH HEEH

O ica HEE H X8 PEE TEPHCT HE A PEITHTHER BEHAOE MEO DOCPEH HH B0 B,
&P H CIIEH e HX 3JEMEHTOE H CBOHCTE.

HaohpaseHd & MHEOMOTREHHEHOE H BRITOTHESHHE MOCTROEHH A Ha Ha30-
fpa#AEHEAY H MOSET AX MEQ DOC8 HHHE OB .

BermucoeH e THHEHHEIX ATeMeHTOE H YIUIOE B MpOCTPEHCTEEH HEIX

B M Iy LH AN, & Py MEeHT HH BA HHE CEROH X Oy S S .
KapaRETepHOTHE & H 30008 HEHH S CETEHH A, PE7EeDitl KU M H0 20 200 H -
M LGS, BEMTHCISHES OO0 ageil moeeprHocTe.

IMocTpoeHne O poeTEH MY ceae HEH Eyha, OpHaMel, THpa MEasL. TTpa-
MEHEHHS (AKTOE H CESISHH I 3 TU8 Hl METPH H.

OaHaK OMIIEHEE ¢ EHAAME CHMMeTpHI B MpOoT paseT Be, (opm YD -
E&HHE O EH il H CEOCTE . 3A DaT £ HCT HE 8 CHMMETRHH T
B[k [LEH HA o MHOMO CEHH HEOE .

ITpuMeHsHEe CEOHCTE CHMMETRHH ITHH PEIIEH HH 38387,

Henon B30BAH e TREO0 PETEHH BIX 3HAHWH A8 BeCTea0BRHHA B MOge-
JUH [ROE&H HA HEeCT0 M HBIR 38887,

Haofpa#eHH e OCHO BHEIX MEHOTOMPaHHEHKOE H Bl INUT HEHHE [HCY HEOR
[0 YO EH AM 38481

Texa unoBe pPEEOCTH
B AL EEHH A

OaHAH OMITEHHE ¢ BEHAAME TE] B EHH A, (hOpMy I HDBA HEE HX O
AeTeHHH o CBOHCTE.

D0 PRy TH PROE SEH e TEODEM O CETEH HH [ITAPE LT OCKO0TER B H ILITOCH 0
CTH, KACATETEHOH B olhepe.

KapaETepHOTHE & H H30 (D8 30eHHE TET ERAMEHHA . HX DEIBEpTHH, o8-
TIEEH .

PemeHHE 38187 HA TOCTROSHHE CETEH I , BEMHCTSH e ATHH , [ascTo -
AL, yrnoe, wnomaaeii. I poeegeHr & 0K 838 TEIhE HELK [RCy 3B A HH i
IR [REIEEEHE B 3808,

ITpusMeHsHEe CEOHCTE CHMMETPHH ITRH PEIIEHHH 38087 Ha TEIa Bk -
LLREELELA , oD MO0 TIELA TOH BO TEIT.

HaofpaseHH e 0 CHO BHEIX HPYTUIRIX TR H BRIOQUTHEHHE PHCYHES 010
WCIOE M D 34 A8 TH

HamepeHHA B Me0METPRHH

OaHAK OMITEHHE ¢ [HOH ATHAMH ILTOMAAH H 0FheMa . & CHOME MH

H CEOUCT BRMH .

PermreHH e 3438 Ha BRITHCIISHH S [IOM[aAeH mnocs ix oy © O R e-
HEH HEM COOTESTCT BYEIL X popMy T H (A KTOE H3 TLUTAHH MET [FHH .
HayaeH e TE0pEM 0 ERMHCIEHHE 00 BEMOE O OCTRE HETESHH BT T,
PEEHHE 3A14Y Ha O PHMeHSHH e (pOpM Y1 BEEMHCTEHH A 0 heMOE .
Hayaen e popMy T ANH BEYMHCISHEA OI00La3e ToRepREOcTed MEO-
COCPa HHH OB H TeJ B [IHEH HA .

O3 HAK OMITSHEE ¢ METOAOM BEIMHCIIEH HA LU0 MaAH 0BEPXHOCTH o ekl
PermeHHe 3818 HA BRITHCTSHHE MIOMEAASH 10 BEDX HO CTH [I0C TR -
CTEEHHEIY T

HKoopiHHATE H BEEETORED

OaHaK OMIISHHE ¢ [OH ATHEM BeETORa. FlayueHne geraproenii cuere-
MEI KEOOPIHHAT B O POCTRAHCTES, TOCTRSHEE [0 38 TAH HETM FO0 [ -
HATAM TOUEH H IIOCKOCTEH , HANO S ASHES HOOPIAHHAT TOTEH .
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Cayepaea mae (diyq A

AP T PO TH L O M B T8 [ T B T Ty I
(i ypoome yoefinse e T )

HaxomaeHHe VFaE HeH B 0 Kpy #HOCTH , Cpephl , MIoCEoeTH. Beraue-
TMEHHE DECCTOAHNE MesE gy TOTr aMH.

Hayenwe ceoilcTE BEK TORH BIX BEJTHTHH . ITMEEIT [ 300 308 HH 7 B
TOPOE B TREX MERHOM MpOCTRE HOTES, TIE BRI HAMND 3 ASHE A KO0 paH-
HAT BEEHTORA B OPOCTRAHETES, TP&EHT 3AHeTEHI ¢ BEH TOpAME . 3808 H-
ECERTR B FO0 O B ELA T M B

ITpHMeHSHHE TEOPHH [THH e HHH 38 287 HA AeicTEHA ¢ BEKTORE MH .
HayeHue CHRATAPHOTD IROHIESASHH A BEKTOPNE , BEKT ORHOTD VaE-
HEHHA Opa Mol # naockoeT 1. [T pasMe e e Teo P TR PEITEHEH 387
Aa HA AeicTEHA © BEE TODAME . KO0 PAHHATHEL T MeTOA, IT[HH MEH SHITE
BEKTOPOE A8 BRITHETEH HA BETHIHH YTIIOE H EceT o8 Hil .

OiaH &k OMJIEHHE ¢ B0HKAFATE TECTEAMH TE0 EM CTEEOMETRHH O B3~
HAMEOM PACITOI0HEHHH TRAMER B ILT0CHOCTEH ¢ HOmo Th30 BR HHEM

B& KTO B
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Yci0oBus peau3aiui NPpOrpaMMsbl
3.1. TpeboBaHus K MUHUMAJIHHOMY y4€OHO-METOJMUECKOMY H MAaTEPUAIBHO - TEXHUYECKOMY
obecnieuenuto [Iporpammpl yaeOHON AUCIUTIITUHBI «MaTeMaTHKa

OcBoenue nporpaMMbl y9eOHOHM TUCIUTIIMHBI «MaTeMaTukay MpernoiaraetT HaIu4ue B
npodeccuoHanbHON 00pa30BaTeIbHON OpraHu3alny, peaanu3youei 00pa3oBaTeIbHYIO IPOTPAMMY
cpenHero obmiero oopazoBanus B ipenenax ocsoeHus OIIOIT CITO Ha 6a3e OCHOBHOTO 00IIEro
oOpa3oBaHus, yIeOHOT0 KabWHETa, B KOTOPOM UMEETCSI BO3MOXXHOCTh 00ECTICUUTh 00yJatonuMCst
cB0OOTHBIN ocTyn B IHTEpHET BO BpeMs yueOHOTO 3aHATHS U TIEPUO/] BHEYYEOHOH eI TETHHOCTH.

[Tomermenne kaOMHETA OIHKHO YIOBIETBOPATH TpeOoBaHUsIM CaHUTAPHO - AMUIEMHUOJIOTHICCKIX
npasui 1 HopmatiBoB (CanlluH 2.4.2 Ne 178-02) 1 ObITh OCHAIIICHO THIIOBBIM 000PY/IOBaHUEM,
YKa3aHHBIM B HACTOSALINX TPeOOBaHMSIX, B TOM YHCJIE CIIELUAIN3UPOBaHHON yueOHOI MeOenbio U
cpencTBamMu OOyUYCHHS, TOCTATOYHBIMHU JIJISI BBIITOJTHEHUS TPEOOBAHMI K YPOBHIO ITOATOTOBKH
oOyuatontuxcd.( [TuceMo Munucrepcra oopazoBanus u Hayku PO ot 24.11.2011 Ne MJ[-1552/03 «O6
OCHAIICHUH 0011e00pa30BaTEIbHBIX YUPEKJACHUN YICOHBIM B YI€OHO-Ta00paTOPHBIM 000PYI0BAHUEM. )

B kabuneTe 10KHO OBITH MyNBTUMEINHHOE 000pYI0BaHNE, TIOCPEACTBOM KOTOPOTO YIACTHUKU
00pa30oBaTeNLHOTO MPOIIEcca MOTYT ITPOCMATPUBATh BU3YaJIbHYIO HH(POPMAIIHIO TT0 MAaTEeMaTHKE,
CO3/1aBaTh MMPE3EHTAIINH, BUICOMATEPHAIIbI, HHBIE JOKYMEHTHI.

B cocraB yueOHO-METOMUECKOTO U MaTEPHATHHO-TEXHUIECKOTO 00EeCTIeYeHHs TIPOTPAMMEI
YIeOHOU TUCITUTUIMHBI «MaTeMaTHKa) BXOJIAT:

] MHOTO(YHKITMOHATHHBIA KOMIUIEKC IPETIO/IaBaATEIS,;
] HaArJIAIHbIE TOCOOUS (KOMIUIEKTHI Y9€OHBIX TaOIHIl, TUTAKATOB, MOPTPETOB BBIIAFOIIIUXCS

YYEHBIX-MaTEMaTHKOB | JIp.);

71 mHGOPMAIIMOHHO-KOMM YHUKATHBHBIC CPEJICTBA;

] 3KpaHHO-3BYKOBBIE TIOCOOUS;

| KOMIUIEKT TEXHUYECKOW JOKYMEHTAIIMH, B TOM YHKCIIE TacopTa Ha cpeicTBa 00y4yeHus,
MHCTPYKILHUU MO UX UCIIOJIb30BAHUIO U TEXHUKE 0€30TIaCHOCTH;

'] oubnmoteuHblit HOHI.

B O6ubnumoTteunsrit hoHA BXOAAT yICOHUKH, yueOHO-MeToanueckre KoMIUIeKThI (Y MK),
obecrneunBaroIe OCBOCHNE y4eOHON qUCIUIIIMHBI «MaTeMaThkay peKOMEeH/I0BaHHbIE WU
JOTYILIEHHBIE JUISl UCTIOIb30BaHUsI B MPO(ECCHOHAIBHBIX 00pa30BaTEIbHBIX OpraHU3aIHsIX,
peau3yronmx 00pa3oBaTeIbHYI0 IPOrpaMMy CpeHEero 0o1ero oopa3oBaHus B Mpeaeaax OCBOCHUS
OIIOII CIIO na 6a3e ocHOBHOTO 0011ero 00pa3oBaHMs.

bubnunoreunsiit GoHI MOKET OBITH TOTIOTHEH SHIMKIONEIUSIMH, CIIPAaBOYHUKAMU, HAYYHOH,
HAyYHO-TIONMYJISIPHOM U IPYTOM JINTEpaTypoil Mo MaTeMaTHKe.

B npouiecce ocBoeHust mporpaMmbl yueOHON JUCHUILIMHBL «MaTeMaTHKa» CTYIEHTHI JOJDKHbI
MOJIy4YUTh BO3MOYKHOCTH JIOCTYTA K 3JIEKTPOHHBIM Y4eOHBIM MaTepualiaM [0 MaTeMaTHKe, HMEIOIIUMCS B
CBOOOJIHOM JOCTYTIE B ceTH MIHTEpHET (JIEKTPOHHBIM KHUTAM, MTPaKTUKyMaM, TecTaMm, Matepuanam EI'D

U ap.).
PEKOMEHAYEMAS JINTEPATYPA
Jus1 ctyieHToB

bawmaxoe M.J. Matemartuka: anreOpa u Hayajla MaTeMaTUYECKOIO aHajM3a, TeOMETPHSL:
Y4EOHUK ISl CTY/IEHTOB MTPO(eCCHOHAIBHBIX 00pa30BaTeIbHBIX OPraHU3alMi, 0CBAaUBAIOIINX
npodeccuu u cnenuansHoctu CIIO. — M., 2017
bawmaxoe M. Matematuka: anrebpa 1 Hayajla MaTeMaTHYECKOTO aHaju3a, reomerpusi: COOpHUK
3aja4y Npo¢riIbHON HanpaBieHHOCTH: yueO. [locoOue 11 cTyaeHTOB npodeccHoHaTBHBIX
o0pa3oBaTeNbHBIX OpraHu3anuii, ocBanBaoImMX npodeccuu u cnenuansHoctu CI10. — M., 2017
bawmaxose M.J. Matemaruka: anreOpa u Hayajla MaTeMaTUYeCKOrO aHaIn3a,
reoMeTpusi:3aayHuK: yued. mocodue Al CTyJIEHTOB MPo(eCcCHOHANTBHBIX 00pa30BaTENbHBIX
opranu3zaiuii, ocsanBarouux npodeccun u cnennansuoctu CI10.- M., 41
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bawmarxose M.1. Maremartuka:anrebpa 1 Havyalia aHAIN3a, TEOMETPHsSI: DIIEKTPOHHBIHN y4e0.- METOI.
Kommuieke amnst cTyeHToB npodeccoHaTbHBIX 00pa30BaTEIbHBIX OPraHU3aMA. 0CBAUBAIOIINX
npodeccuu u cnenuansHocty CI1O.-M.,2017

bawmarose M.1. Maremartuka (6a30Bbliii ypoBens). 10 kimacc. — M., 2014. bawmarxos
M.H1. Marematuka (6a30Bblii ypoBenb). 11 knace. — M., 2014. bawmaxose M.U. Anredpa
Y Hayaja aHanuza, reomerpus. 10 kmacc. — M., 2013.

bawmarxoe M.1. Maremartuka (6a30Bsiii ypoBeHs). 10 kmacc. COopHuUk 3a1a4: yued. mocodue. —
M., 2008.

bawmarxose M.1. Maremaruka (6a30BsIii ypoBeHs). 11 kmacc. COopHuUk 3aa4: yued. mocodbue. —
M., 2012.

I'yces B.A., I pucopves C.I'., Heoneuna C.B. Matemaruka: ajiredpa 1 Hayajla aHaJIn3a
MaTeMaTHYECKOIr0 aHAJIN3a, TeOMETPHsI: YUeOHHK Ul CTYIEHTOB MPo(eCCHOHATBHBIX 00pa30BaTEIbHBIX
OpraHm3anuii, ocBanBaronux npodeccuu u cnenuainbHoctu CI10.-2017.

Konseun FO.M., Tkaueea M.B, @edeposa H.E. u op. Maremartuka: anrebpa u Havasna
MaTeMaTHYeCKOro aHanu3a. Airedpa U Hauajaa MaTeMaTH4eCKOro aHanu3a (6a30Bbli U yri1yOJIeHHbIit
ypoBHH). 10 kmacc / mox pen. A.b. Kmwxkuenko. — M., 2014.

Konseun IO.M., Txauesa M.B., @edeposa H.E. u op. MatemaTuka: ajireOpa u Hayaia
MaTeMaTH4eCKOro aHanu3a. Airedpa U Hadajga MaTeMaTH4YeCcKOro aHanu3a (6a30Bbli U yriTyOJIeHHbIit
ypoBHH). 11 kiacc / nox pen. A.b.Kmxuenko. — M., 2014.

Mopoxosuu A.I'., Cmupnosa M.M. MaremaTuka: anredpa 1 Hauajaa MaTeMaTHUYECKOTO aHAJIN3a;
reoMeTpus. (6a30Bbli ypoBeHb). M., MHemo3uHa, 2015 T.

Jus npenogaBaresei

06 o6pazoBanuu B Poccuiickoit deneparuu: denep. 3akon ot 29.12.2012 Ne 273-D3 (B pen.
®enepanbHbiX 3aK0HOB 0T 07.05.2013Ne 99-D3, ot 07.06.2013 Ne 120-D3, ot 02.07.2013 Ne 170-D3,
0123.07.2013 Ne 203-®3, ot 25.11.2013 Ne 317 @3, o1 03.02.2014 Ne 11-D3, ot 03.02.2014 Ne 15-D3,
o1 05.05.2014 Ne 84-®3, ot 27.05.2014 Ne 135-®3, ot 04.06.2014 Ne148-D3, ¢ u3M., BHECEHHBIMU
®denepanbabiM 3ak0HOM OT 04.06.2014 Ne 145-D3, B pen. Ot 03.07.2016, ¢ uzm. Ot 19.12.2016)

®denepanbublii 3aK0H 0T 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepanumy.
[Tpuka3z MunucrepcTBa obpazoBanus 1 Hayku PD ot 17.05.2012 Ne 413 «O06 yTBepKACHUH
(benepanbHOrO rocyIapcTBEHHOI0 00pa30BaTEIbHOTO CTaHIapTa CpelHero (MOIHOro) 00IIero
00pazoBaHUM.

[Tpuka3z MunucrepcTBa oopazoBanus U Hayku PO ot 31 nexabpst 2015 r. Ne 1578 «OBHecenun
M3MEHEHHUI B (hefiepaibHbIi TOCYJapCTBEHHBIN CTaHIapT CPEeIHEro 00IIero 0Opa3oBaHus,

yTBEpkKACHHBII pruka3oM MuHHcTepcTBa 0OpasoBanus u Hayku Poccuiickoit denepanuu ot 17 mas
2012 1. Ne 413»

[TuceMmo JlemapramMeHnTa rocyaapCTBEHHOM MOJIUTHKH B cepe MoAroToBKU padounx kaapos u 11O
MunuctepctBa oOpazoBanus u Hayku PD ot 17.03.2015 Ne 06-259 «PekomeHgamum no opranusaiuu
MOJTyYEHHS CpeIHeTo o0Iero 06pa3oBaHusl B IIpeiesiax OCBOCHUS 00pa30BaTeIbHBIX IPOrPaMM CPEIHETO
npodeccrnoHaIbHOTO 00pa30BaHus Ha 6a3e OCHOBHOTO OOIIEro 00pa3oBaHus C y4eTOM TpeOoBaHUIt
(benepanbHBIX TOCYAAPCTBEHHBIX 00Pa30BaTEeNbHBIX CTAHIAPTOB U MOTy4aeMoil mpodeccuu uiu
CHEIHATbHOCTH CPEIHEro MPOo(ecCHOHATEHOTO 00pa30BaHUSY.

[IpumepHas ocHOBHas oOpa3oBaTeNbHas IporpaMma cpeHero Oiiero oopasoBanus, 0100peHHas

pemieHueM (enepaibHOro yueOHO- METOIMYECKOT0 00BEMHEHUS 110 00IIeMy 00pa30BaHUIO (ITPOTOKOI
ot 28 utons 2016 . Ne 2/16-3.

bawmaxoe M.J. Matemartuka: KH. JUIs [IpenoiaBaTess: MeTo 1. nocobue. — M., 2013
Bbawmaroe M.U., [[vicanos LL.H. Metoandeckoe mocooue s noarotoBku k EI'D. — M., 2014.
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bozomonos H.B. Coopuuk 3anau o matemaruke (st CCY3o0B) M., poda,2003 r.
HNHuTepHeT-pecypcsl

www.fcior.edu.ru (MupopmanmoHHblie, TPEHUPOBOYHBIC M KOHTPOJIbHBIE MaTePHAJIbI)
www.school-collection.edu.ru (Eaunast koyutekimu nudpoBeIx 00pa30BaTEIbHBIX

pecypcoB).
http://www.mathnet.spb.ru/

http://www.exponenta.ru/educat/class/class.asp

http://www.bymath.net/studyquide/tri/tri_topics.html

http://www.mathem.hl.ru/index.html

http://www.mathnet.spb.ru/

http://www.exponenta.ru/educat/class/class.asp

http://www.bymath.net/studyquide/tri/tri topics.html

http://www.mathem.hl.ru/index.html

http://festival.1september.ru/
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KOHTPOHL U OIICHKA PE3yJIbTATOB 0CBOCHUS yqeﬁﬂoﬁ AUCIUITJINHBI

KonTposib M oOLEHKAa pe3yabTaToB
IIpEnoAaBaTesieM B IIpouLecce

OCBOCHHUSI  y4eOHOU
MMPOBCACHHUA IMPAKTUYCCKUX

NMUCHUILIAHBI

TECTUPOBAHUS, a TaKK€ BBIMOTHCHUS OOYYAIONIMMHUCS WHIUBUIYAIBHBIX —3aJaHUM,
HCCIICIOBAHHH.
DopMbI U METObI
KOHTPOJIAL
PesyabTaThl 00y4yeHUs OLCHKH
(ocBOeHHBbIEC YMEHUS1, YCBOCHHBIE 3HAHMS) 1
pe3yJbTaToB
00vIYeHHus
YMEHUS:

BCINYNH n IOrpCIITHOCTHU BEIUMCIIEHUH
OTHOCI/ITGJ'IBHaSI); CpaBHHBATb YMCJIOBBIC BBIPAKCHUSA

TPUTOHOMETPUUECKUX (PYHKIIUA;

HCNOJb30BATh NPUHOOPETEHHbIE 3HAHUSA H
NMPAKTHYECKOH esITeJIbHOCTH U MOBCEIHEBHOM KU3HU:

] Uil TIPaKTUYECKUX PACUYETOB
dbopMyInbl, colep)Kallue CTENeHH,
TPUTOHOMETpHUUYECKUEe (YHKIIHNH,
CIpaBOYHbIE MaTEpUaibl U MPOCTEUIINE BHIYUCIUTENbHBIE YCTPOICTBA.

no ¢opmynam,
panuKaebl,

@DyHKUUM U TpapuKu
YMEHHS:
apryMeHTa ImpH pa3INYHbIX Coco0ax 3aganus PyHKIINH;
] ompeneniaTb OCHOBHBIE CBOWMCTBA YHCIIOBBIX

WJUTIOCTPUPOBATH UX Ha TpaduKax;

rpaduky CBONCTBA 3JIEMEHTAPHBIX (YHKIIHIA;

Hagana MmaTeMaTH4€CKOI0 aHAJIH3A

| BBINOJIHATH apu(PMeTHUYECKUe NeHCTBUS HaJl YUCIIaMU, COYeTast
YCTHBIE WU NHUCBMCHHBLIC IMPHUEMBI; HAXOIWUTb HpI/I6J'II/I)K€HHI>Ie 3HAUYCHU
(abcomtoTHass U

| HaxoOuTh  3HAYEHUs  KOpHS,  CTENeHH, Jorapudma,
TPUTOHOMETPUUECKUX BbIPAXEHUI HAa OCHOBE OMNpEAETICHUS, HUCIOJIb3YS
pH  HEOOXOJIUMOCTH HMHCTPYMEHTANbHBIE CpPEACTBA; IMOJIb30BATHCS
MpUOIMKEHHOM OLIEHKOM NP MPaKTUYECKUX pacyeTax;

] BBIOJIHATH  NPEeoOpa3oBaHUsA  BBIPAXKEHHH,  MPUMEHsA
dbopmysBl, CBsI3aHHBIE CO CBOMCTBAMHU CTEMEHEH, JorapugmoB,

yMeHHsl B

BKJTIOY st
aorapudMel U
UCTIOJIB3YSl TIPU  HEOOXOJUMOCTH

] BBIYMCIATH 3HAUCHUE (YHKIUU TI0 3aJlaHHOMY 3HAYCHHUIO
byHKIMH,
"1 crpouth rpaduku M3y4eHHBIX (YHKIHU, WILTIOCTPUPOBATH IO

[] MCIONB30BaTh MOHSITHE Q)YHKHI/II/I JJIs1 OIIMCaHMA KW aHaJIu3a

3aBUCHUMOCTEH BEJIUYMH;

HCNOJIb30BATh NPUHOOPETeHHbIe 3HAHWUSL M YMEHHA B
NMPAKTHYECKOH AesITeJIbHOCTH U NOBCEAHEBHOM KU3HU !

] g OmMCaHUS C  TOMOINbIO  (YHKIMHA  pa3iHYHBIX
3aBUCHUMOCTEH, TpeACTaBIeHUS UX TrpaQuuecKkd, HWHTEPIPETALNH
rpaduKoB.

VYCTHBIN cUeT

MaremaTnyeckuit
JOUKTAHT

CaMocTrosTenpHas
paborta

MaremMaTnueckuii
IUKTAHT

TecroBast mpoBepka
CamocTosaTenbHas
paborta

KonTposbHas
pabota

OCYILECTBIIACTCS
3aHATHH U J7a0OpaTOpHBIX PadoT,
MPOCKTOB,
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YMEHUA:
] HAXOJUTh MPOU3BOIHBIC AEMEHTAPHBIX (DYHKIINML;
] WMCTONb30BaTh MPOU3BOIHYIO Ul U3YUEHHsI CBOMCTB (DyHKIMIA
U TIOCTPOCHUS TPAPUKOB;
| HpPUMEHSTHh IMPOU3BOJIHYIO Ui IMPOBEIEHUS NPUOIMKEHHBIX
BBIYMCIICHUH, pelIaTh 3a1a4M PUKIAJHOIO XapaKTepa Ha HAXOKICHHUE
HanOOJIBIIETO U HAUMEHBILIET0 3HAYCHHUS;
] BBIYMCIIATH B MPOCTEHIIMX CIy4asX IUIOIAIM U OOBEMBI C
HCIIOJIb30BAHNEM OIIPEICICHHOTO HHTErPaa;

HCNOJIL30BATHL NPHOOpeTeHHbIe 3HAHUA M yYMEHHMA B
NPAKTUYECKOM AeATeJIbHOCTH U NIOBCEIHEBHOM KM3HHU IS

(] peleHHs NPUKIANHBIX 330a4, B TOM YHCJIE COLMAIBHO-
SKOHOMMYECKUX U (U3NYECKUX, Ha HauOOJbIINE M HAUMEHbBIIIN(
3HA4YEHMs], HA HAX0KJICHHE CKOPOCTH U YCKOPEHUS.

YpaBHeHUs M HEPaABEHCTBA

YMEHUS:

] pemiaTh palMOHAJIbHBIE, TOKa3aTelbHbIe, Jorapudmuyeckue,
TPUTOHOMETPUYECKUE YPAaBHEHUS, CBOJAINMECS K JIMHEHHBIM U
KBaJPaTHBIM, a TAK’K€ aHAJIOTUYHbIE HEPABEHCTBA U CHCTEMBI;

'] ucmoib30BaTh rpa@UuecKuil METOJ pelIeHHs YpaBHEHUU U
HEPABCHCTB;

] wu300paxkaTh Ha  KOOPAMHATHOM  IJIOCKOCTH  pEIICHHUS
ypaBHEHUM, HEPABEHCTB U CUCTEM C ABYMSI HEU3BECTHBIMH;
] cocTaBiATH M  pellaTb ~ ypaBHEHUS UM HEPaBEHCTBA,

CBSI3BIBAIOIAE HEWU3BECTHHIC BEIMYMHBI B TEKCTOBBIX (B TOM YHCII(
MPUKJIAHBIX) 3a]a9ax.

HCMOJb30BATh NPUHOOPeTEeHHbIe 3HAHUSI W YMeHHS B
NMPAKTHYECKOM esITeJIbHOCTH U MOBCEHEBHOM KU3HU:
0 s MOCTPOCHUS 51 HCCIIEIOBAHUS MPOCTEUIINX

MaTCMaTHYCCKHUX MOI[GJ'ICFI.

KOMBHUHATOPHKA, CTATUCTHKA U TEOPUA
BEPOATHOCTEH

yMeThb!
| pemare mpocrediine KOMOMHATOpHbIE 3aJaud  METOJ0M
nepebopa, a TakXKe ¢ UCIOJIb30BaHUEM U3BECTHBIX (HOPMYIT;
| BBIYUCIATH B MPOCTEHIINX CIydasX BEPOSITHOCTH COOBITHH Ha
OCHOBE II0JICYETAa YKCIIA UCXO/0B;

HCNOJIBL30BAThL  NPHOOpPETEHHBbIC 3HAHUS H
NPAKTHYECKOH e TeJIbHOCTH M IIOBCEAHCBHOM KU3HM !
] nns aHanM3a peaybHBIX YMCIIOBBIX JIAHHBIX, IPEJCTABICHHBIX B
BUJIE TMarpaMM, rpaukos;
] aHanmu3a MHPOPMALMHU CTATHCTUYECKOTO XapaKTepa.

YyMeHHSI B

I'EOMETPUA

CamocrosTenbHast
pabota

KontponsHas
paborta

UccnenoBarenbcka
s paboTta

VYCTHBIN cUeT
CaMocTosTeapHas
paborta

KonTposbHas
paborta

HccnenoBarenbcka
s paboTta

YcTHBIN Onpoc

MaremaTnueckut
IOUKTAHT
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yMeTh:
U] pacrio3HaBaTb Ha YCPTC)KAX U MOLCIAX MPOCTPAHCTBCHHBLIC
(OpMBI; COOTHOCHUTH TpPEXMEpPHBbIE OOBEKTHI C WX OIHCAHUSIMH,
M300paXKEeHUSIMU;
[J onuceIBaTh B3aMMHOC PacCIioJIOKCHHUE TMPAMBIX W IJIOCKOCTEHN 1
NPOCTPAHCTBE,  APSYMEHMUPOBAMb — C80U  CYHCOeHUs 06  Imom
PACNONIOdNCEHUU;

CamocrosTenbHas
paborta

Pemenue 3amau

o KontponsHas
(] aHaJIM3UMpOBaTh B INPOCTEHIIMX  CIyd4asgX  B3auMHOE 5
abora
pacrosoxeHne 00bEKTOB B IPOCTPAHCTBE; p
1 m300pakaTh OCHOBHBIE MHOTOTPAaHHHKH U KpYTJIbIe TeJa;
P P pyr * | Pedbepar

BBITIOJIHATH qepTenq/I 110 YCJ'IOBI/ISIM 3aja4,
1 cmpoums npocmetiuiue ceyeHus Kyoa, npusmvl, RUpamuobl,

[] pemars INIAHUMETPUYECKUE 51 IIpOCTEMNIINE
CTCpGOMCTpI/ILIeCKI/Ie 3aa4Y1 Ha HAXO0XKXJICHUC FGOMeTpI/IqGCKI/IX BCIINYNH
(nmuH, yrioB, mIomaaei, 00beMoB);

] HCIONB30BaTh TIPU PEIICHUH CTEPEOMETPUYECKHX  3aad
HJ'IaHI/IMeTpI/I'-IeCKI/Ie q)aKTI)I n MCTObI;

[] NpOoBOAUTHE [TOKA3aTEIBHBIE PACCYXIECHUS B XOIE pELICHUS

3a7ad4;

HUCIOJIb30BATh NPUOOpPeTeHHbIE 3HAHUA W yYMeEHMSl B
NMPAKTHYECKOM IeSITeJIbHOCTH U NOBCEIHEBHOM KU3HU!

R i HCCIeN0BaHUs (MoenupoBaHHusl) HECJIOKHBIX
MPAKTUYECKUX CUTYallMii Ha OCHOBE H3YYCHHBIX (OPMYN M CBOMCTE
duryp;

(] BBIUHCIEHUS  OOBEMOB U IIomaaeu MMOBEPXHOCTEN
MPOCTPAHCTBEHHBIX TEJ MPH PEIICHUM MPAKTUYECKUX 3a]a4, MUCIOJIb3YS
MpU HEOOXOUMOCTH CITPABOYHHUKHU W BEIYHCIUTEIBHBIC YCTPOUCTBA.

Buabi camocTosiTeIbHOI BHEAYIMTOPHOH PadoOTHhI:

1 AHanu3 M peneHne JOrnYecKuX 3a1aHHii;

"IBHeayauTopHast paboTa ¢ HCTOYHUKaMH HHPOPMAIINH C LEIbI0 0100pa THIaKTHIECKOTO
Mmarepuana

| BBINOJTHEHUE OTYETHBIX PadOT [0 MHIUBHIyaIbHBIM 3aIaHUAM. VHANBUTyanbHbIC
3a7aHus

[1/3ydeHue CXeM U X COCTaBJICHHE

(I HauBHyadbHOE IPOSKTHOE 33/JaHUE

[JHamucanue TBOpYECKUX PadoT;

"1OdopmieHre TabIUIl U CXEM.

"1TToaroToBKa K 3aHATHAM C UCIIOJIb30BAaHHEM KOHCIIEKTA JIEKIUI U pa3InYHbIX
UCTOYHUKOB. [ToAr0TOBKA K MPAaKTUYECKUM 3aHATHAM 10 pa3aToYHOMy Marepuaity. [loaroroska
TBOPYECKUX paldoT (Ipe3eHTalui)

"1 TIpopaboTKa KOHCIIEKTA JIEKIMH, y4eOHOM IUTEpaTyphl U ClIELUaIbHON JIUTEpaTyphI,
HHTepHEeT HCTOYHUKOB.

"1OdopmieHre oTueTa U MOATOTOBKA K 3aILUTE.

"ITTonroToBka coOOIIEHUH, TOKIIAA0B, pedepaToB, Mpe3eHTALINH;

"ITTonroToBKa K OTBETaM Ha KOHTPOJIbHbIE BOIPOCHI, K 3a4eTaM 10 TeMaM

"I TToaroToBKa OMOPHOTO KOHCIIEKTA IO TEMaM
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1Pabota c uTeparypoii — COCTaBIICHUE TE3HCOB

] Pemenue 3anau

1Pabota ¢ yueOHUKOM (COCTaBJICHHE KOHCIIEKTA, IJIaHA)

| Perienue cuTyalmoHHBIX 3a/1a4 110 3aJJaHHBIM YCIIOBUSIM

/PaboTta ¢ TEXHUYECKMMHU CIIPaBOUYHUKAMU

“1PedepaTuBHas padora

1 PaboTa 1o M3510)k€HHOMY TpeIoAaBaTesieM B ayJUTOPUN MaTeprary

/PaboTa ¢ KOHCIIEKTaMH € MOCIEAYIOIINM BBIIIOJIHEHUEM IIPAKTUYECKUX 3aaHUN

1Pabora co cinoBapsMu

I CocraBieHue riioccapus

1 CaMOCTOSITETbHOE OCBOCHUE JOMOJHUTENBHBIX TEM, YIIYONISIOMHUX pa3iesbl Kypca.
CocraBrieHH€e TUarpaMm.

"I CocraBieHue nepeuHen

"I CamocTosiTenpHas paboTa MO BHINOJHEHUIO PaCYETHBIX 33]1a4 110 33JaHHBIM YCIOBHSM.
CucremaTnueckas npopadOTKa KOHCIEKTOB 3aHATHH, yueOHOU, CIPAaBOYHOM U HAyYHOH
JUTEPaTYpBHI.

I CucreMaruyeckas MOArOTOBKA K MPAKTUYECKUM 3aHATUSAM C UCTIOJIb30BaHUEM KOHCIIEKTA,
y4eOHBIX TOCOOMIA, COCTaBIEHHBIX MPEMNO/IaBATEISIMH.

"] CpaBHUTEIbHBIN aHAIIN3.

 CucreMaruyeckasi mpopaboTKa KOHCIIEKTOB 3aHATUH, yueOHOU U crienuanbHON
TuTepaTypsl (1o BompocaM K maparpadam, riiaBaM yaeOHBIX TOCOOHi, COCTABIEHHBIX
npenojaBateneM). TeopeTndeckasi MOArOTOBKA K BHIMOJIHEHUIO MPAKTUYECKUX 3aJIJaHUH 110
OCHOBHBIM pa3jiesiaM Kypca B paMKax MPaKTUYECKUX 3aHATHM.
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