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1. IosicHUTeILHAS 3aIMCKA

Pabouas mporpamma mnpeamera «Maremartuka: anrebpa W Havalla MaTeMaTUYeCKOTO
aHaIM3a» 00s13aTeNbHON MpeaAMeTHON obnacTu «MaremaTuka» Ui CpeHero o0Iero oopa3oBaHus
pa3paboTaHa Ha OCHOBE:

HopMaTHBHBIX IOKYMEHTOB:

«3axoH 00 o0pazoBannu B POy 273-03 ot 29.12.2012 r;

(denepanbHBIE  TOCYAapCTBEHHBIM  00pa30BaTENbHBIA  CTaHAAPT  CPEAHEr0  OOIIEero
obpazoBanus (Ilpukaz MunucrepcTBa oOpazoBanus u Hayku Poccuiickoii ®@eneparuu ot 17.05.
2012 1. Ne 413 «OO6 yrBepkaeHHH (enepatbHOTO TOCYAapCTBEHHOTO 00pa30BaTeIbHOTO CTaHIapTa
cpeanero obmiero odpazoBanus» (3aperucrpupoBano Munrocrom P® 07.06.2012 r. Ne 24480);

NMpUMEpHasi OCHOBHas oOpa3oBaTeibHAas IporpamMma cpenHero oomero o0Opa3oBaHUs
(fgosreestr.ru);

OCHOBHasi oOpa3oBaTeibHasi MporpaMma cpeaHero oOmiero  oOpazoBanus YOV

«IIpaBocmaBHas rumHa3zus B r.Kozenbckey;
noJio’keHue o padoueit mporpamme YOV «IIpaBocnaBHas rumHasus B r.Kozenbcke»

yueOnsbiii Twian YOY «IIpaBocnaBras rumHaszust B T.Kozenbcke» Ha 2023-2024 yueOHBIN TOI.

B coorBercTBHU ¢ npuHATOl KoHuenuueil pa3BUTHS MATEMATHYECKOr0 00pa3oBaHus
B Poccuiickoii @enepanumn, MaTeMaTnyeckoe 00pa30BaHKE PEIaeT, B YaCTHOCTH, CJICIYIOIINE
KITIOUYEBBIE 3a/1a4H:

e (IPENOCTaBIATh  KAKIOMY  OOydJalomemycsi BO3MOXHOCTh  JIOCTHKCHHS  yYPOBHSA
MaTeMaTHYEeCKUX 3HAaHUH, HEOOXOIMMOTO TSl TajbHEUINeH yCIIEITHOM )KU3HU B OOIIECTBEY;

e «obecrieunBaTh HEOOXOJWMOE CTpPAaHE YHCJIO BBITYCKHHKOB, MaTeMaTHdyecKas TOATOTOBKA
KOTOPBIX JTIOCTATOYHA YIS MPOJIOJDKEHHsI 0Opa30BaHUS B PA3IMYHBIX HAMPABICHHUSX U IS
MPAKTUYECKOW JIEeSTENIbHOCTH, BKJIIOYas MpEenojaBaHue MaTeMaTHK{, MaTeMaTH4YecKue
nccaenaoBanus, paboty B chepe nHPOPMAIMOHHBIX TEXHOJIOTHH U JIP.»;

e «B OCHOBHOM OOmIEeM M cpemHeM o0meM oO0pa30BaHMM HEOOXOIUMO TMPEAYCMOTPEThH
MOATOTOBKY OOYyYaloUIMXcs B COOTBETCTBUM C MX 3alpocaMU K YpPOBHIO TOJATOTOBKU B
chepe MaTeMaTHYECKOTo 00pa30BaHUs.

CoOTBETCTBEHHO, BBIICIAIOTCS TP HaNpaBieHUs TpeOOBaHUHN K pe3ynbTaTaM
MaTeMaTH4ecKoro oOpa3oBaHUs:

1. mpakTUKO-OpUEHTHUPOBAHHOE MaTeMaTUYECKOe 00pa3oBaHue (MaTeMaTuKa Ui KU3HH);

2. maTteMmartuKa JUIsl KCTIOJIb30BaHusl B Mpodeccuu;

3. TBOpYECKOE HaIpaBlieHHE, HA KOTOPOE HaleJeHbl Te 00ydaroluecs, KOTOpble IIaHUPYIOT
3aHMMATbCS TBOPYECKOW U HCCIIENOBATENBCKON paboTON B 00JIaCTH MaTeMaTUKH, (PU3UKU,
SKOHOMMKH U IPYTUX 00JIACTAX.

2.Ilnannpyemble pe3yJibTaThl 0CBOCHHS YUeOHOro npeamera «MaremaTuka»
@enepanbHblii  TOCYAapCTBEHHBIM  0Opa30BaTeNbHBIM  CTaHIApT CpeIHEero  oOIIero
oOpazoBanus (nanee PI'OC COO) ycraHaBiauBaeT TpeOOBAHUS K IMYHOCTHBIM, METANPEIMETHBIM
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Y TIPEJIMETHBIM PE3yJIbTaTaM OCBOCHHS 00YJaIOIUMHUCSI OCHOBHOW 00pa3oBaTebHOM MPOrpPaMMBbI
cpennero obmero oopazosanus (nanee OOIT COO) npu u3yd4eHUH y9eOHBIX TPEIMETOB, BKIIIOUYAs
yueOHbIN mpenMeT «MaTeMaTHKay:

Taoauua 1 TpedoBanus K pe3yiabraraMm ocBoenus oovuawmmmuca OO COO

Jluunocmmuule Memanpeomemmnuie IIpeomemmnoie
pe3yrpmamol pe3yrvmamot pe3yavmamol
Bkirogaror: Bxirouaror: Bxirogaror:
® TOTOBHOCTL M CIOCOOHOCTL | ® OCBOCHHE OOYYAIOIIMMIUCS | ® OCBOEHHEIC OOYYAIOIIMMHUCS B
00yJaroImMXCd K CAMOPa3BUTHIO M | MEKIPEIMETHBIX MOHATHH M | Xoae W3YUYCHUS y4eOHOro
JIMYHOCTHOMY CaMOOIIPEACICHHIO; YHHBEPCAJIbHBIX y4eOHBIX | IpeaMera YMEHHS,
e  chOpMHUPOBAHHOCTE ux | gewcrui  (mamee YY) - | cuneumduyecKhe  JUId  JTAHHOM
MOTHUBAIUUA K 00YUIEHUTO W | DEryJasTHUBHEIE, IIPEAMETHOU o0JracTu, BUJIBI
LIEJIEHAIIPABJICHHON IMO3HABATEILHOM | ITO3HABATEIbHEIE, JCATCIPHOCTA 1O TOIYICHHIO
JIEITENLHOCTH, CHUCTEMBI 3HAYMMBIX | KOMMYHUKATHBHBIE; HOBOI'O  3HAaHUI B paMKax
COIIMAJIBHBIX W ME&KIHUYHOCTHEIX | © CIIOCOOHOCTD ux y4eOHOro npeaMmera, €ro
OTHOIIIEHM, [IEHHOCTHO-CMBICIIOBBIX | HMCIOJIL30BAHUSA B y4eOHOW, IpeoOpa3oBaHUI0 U IPUMEHECHUIO
YCTaHOBOK, OTPAKAIOIINX | ITO3HABATENBHON M COIMAJGHONW | B YYEOHBIX, YI€OHO-TPOEKTHBIX U
JIMYHOCTHBIC i TpaXXIaHCKHE | IPaKTHKE; COLIMATLHO-IIPOSKTHEIX
HO3HIINHU B JCSITEIILHOCTH, | ® CaMOCTOSTEIHLHOCTD CUTYalIUSX;
CoUaJIbHBIC KOMIIETCHIIU N IUIAHUPOBAHUA u ° dhopMHUpOBaHHE HAY4YHOI'O
IPaBOCO3HAHUE; OCVIIIECTBJICHUS yueOHOM | THIa MBIIUICHHS, HAYYHBIX
e CIIOCOOHOCTb CTABUTL LIEAUM M | HEATENbHOCTH M OPraHM3alMy | IIPEACTAaBIECHUM O  KIFOYEBBIX
CTPOHTH JKM3HCHHBIC IUIaHBI, | Y4€OHOrO COTpYJHMYECTBAa C | TEOpHUIX, TUITAX u BUJIaX
CIOCOOHOCTH K OCO3HAHUIO | IIeJaroraMy M CBEpCTHHUKAMMU; OTHOLIECHUH, BJaJICHUE HAYYHOU
pOccuicKoi HUJICHTUYHOCTHU B | e IIOCTPOEHHE TEPMHUHOJIOTUEH, KJIFOUYEBBIMU
MOJUKYIBTYPHOM COLIMYME. WHMBUIYaIbHOU MOHSITHUSIMH, METOJAMU )il
00pa3o0BaTEILHON TPAEKTOPHH. IIprueMaMH.

JIuuHocTHbIe pe3yabTaThl ocBoeHuss OOII COO nanesieHsbl Ha (pOpMHUpPOBaAHUE:

® POCCHICKOW TpaXKJaHCKOM WACHTUYHOCTH, MATPUOTH3MA, YBAXKEHUS K CBOEMY Hapomy,
YyBCTBa OTBETCTBEHHOCTH Iiepen PoauHOM, TopaocTh 3a CBOMl Kpaid, cBoo PoauHy, nponuioe u
HACTOsIII[ee MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu, yBakeHHE rOCyIapCTBEHHBIX CHUMBOJIOB (Tepo,
(dnar, ruMH);

® TPAKIAHCKOM MO3UIMHM KaK aKTUBHOTO M OTBETCTBEHHOTO 4JIEHAa POCCHUICKOTrO OOIIECTBa,
OCO3HAIOIIET0 CBOM KOHCTHTYLIMOHHBIE TIpaBa W OOS3aHHOCTH, YBaXKAIOUIEro 3aKOH U
MIPABOIOPSIOK, 00J1aJAI0IIEr0 YyBCTBOM COOCTBEHHOTO JOCTOMHCTBA, OCO3HAHHO MPUHHMAIOIIETO
TpaJMLIMOHHbIC HAIMOHANIFHBIE U OOIEYEeNIOBEYECKHEe TYMAHUCTUYECKUE U JEMOKpPAaTUYECKHE
LIEHHOCTH;

® TOTOBHOCTH K CiIy)keHHI0O OTEUYeCTBY, €ro 3aluTe;

® MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTUS HayKd H
OOIIECTBEHHON MPAKTUKH, OCHOBAHHOIO Ha [HAJIOT€ KYIbTYp, a TakKe pa3Iu4HbIX (opM
0OIIECTBEHHOTO CO3HAHMS, 0CO3HAHHUE CBOET0 MeCTa B MOJUKYILTYPHOM MHUPE;

® OCHOB CaMOpa3BUTUS U CAMOBOCHHTAHHMS B COOTBETCTBUUM C OOIIEUYEIOBEYECKUMU
[EHHOCTSAMH ¥ UJAeaJaMd TPaXJTaHCKOTO OOIIecTBa; TOTOBHOCTh M  CHOCOOHOCTh K
CaMOCTOSITEIbHOM, TBOPUYECKOW U OTBETCTBEHHOM JIESITENIbHOCTH;
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¢ TOJICpPAHTHOI'O CO3HAHUC U NNOBCACHUC B MOJHMKYIBTYPHOM MUPEC, TOTOBHOCTU U CIIOCOOHOCTH
BCCTU OUajior ¢ ApyrumMu JIrOAbMH, JOCTUTATH B HEM B3aUMOIIOHMMAaHHA, HAX0OAUTh O6H.[I/Ie el "
COTpyAHHUYATb I UX OOCTHUIKCHUS

® HaBBIKOB COTPYIHHYECTBA CO CBEPCTHUKAMH, JAECTbMHU MJAJIIETO BO3pPAcTa, B3POCIBIMU B
o0pa3oBaTesbHON, OOLIECTBEHHO TOJIE3HOH, y4eOHO-HCCIIeIOBATENBCKOM, MPOSKTHON W JPYrux
BUAAX ACATCIIBHOCTH,

® HPaBCTBEHHOT'O CO3HAHHUE M MOBEJCHHUE HA OCHOBE YCBOCHUS OOIIEUEIIOBEYECKUX [IEHHOCTEIH;

® TOTOBHOCTHM H CIIOCOOHOCTHM K o0Opa3oBaHHWIO, B TOM 4YHCJIE CaMO00Opa3oBaHUIO, Ha
MMPOTAKCHUU Bcel JKU3HH, CO3HATCJIBHOIO OTHOLICHUA K HCEIPCPBIBHOMY 06pa303aHm0 Kak
YCJIOBHIO YCTEIIHON MPO(GECCHOHAIBHOMN 1 00IIECTBEHHOM IeATENbHOCTH;

® JCTCTUYCCKOI'O OTHOLICHHA K MHPY, BKIIIOYAasA 3CTCTUKY 6I>ITa, HAay4YHOI'O M TCXHHUYCCKOI'O
TBOPYECTBA, CIIOPTA, OOIIECTBECHHBIX OTHOIICHHIA,

® [IEHHOCTEW 3JI0pOBOrO0 M 0O€30MacHOTO o00pa3a XKU3HU, NOTPEOHOCTH B (PU3UYECKOM
CaMOCOBCPIHICHCTBOBAHUHN, 3aHATUAX CHOpTI/IBHO'OSHOPOBHTCHBHOﬁ ACATCIIBHOCTBIO, HCIIPUATHA
BpPEAHBIX MIPUBBIUEK: KYPEHHUS, YIIOTPEOIEHMSI alIKOT0JIsl, HAPKOTHKOB;

° 6epe>I<Horo, OTBE€TCTBECHHOI'O n KOMIICTCHTHOT'O OTHOILIICHHUC K (1)I/I3I/I‘-ICCKOMy n
MICUXOJIOTMYECKOMY 37I0pPOBBIO, KaK COOCTBEHHOMY, TaK W JAPYrUX JOJeH, YMEHHUs OKa3bIBaTh
MIEPBYIO TOMOIIIb;

® O0CO3HaHHOTO BBIOOpa Oymymiedl mpodeccun M BO3MOXKHOCTEH peaau3alnud COOCTBEHHBIX
JKHN3HCHHBIX IIJIAHOB, OTHOIICHUA K HpO(l)eCCI/IOHaJ'IBHOI\/’I JACATCIIBHOCTH KaK BO3MOXXHOCTH Yy4aCTUs B
PEIICHNUH JINYHBIX, 06H1€CTB€HHBIX, TOCYIapCTBCHHBIX, O6IIIeHaHI/IOHaJ'IBHI)IX Inpo 6J'ICM;

® DJKOJOTMYCCKOro MBIIJICHUA, MOHUMAaHUA BJIIMAHUA COLNUAIBHO-DKOHOMHWYCCKUX ITPOLECCOB
Ha COCTOSIHME TMPHUPOJHOW W COIMAIIBHOW CpEeJbl, MPUOOPETEHUS OMbITa 3KOJIOTO-HApPABICHHON
NesITeNIbHOCTH;

® OTBETCTBEHHOIO OTHOIIECHHS K CO3JaHUI0O CEMbH Ha OCHOBE OCO3HAHHOTO MPUHATHS
I[IEHHOCTEN CEMENHOMN KU3HMU.

MeranpeaMeTHble pe3yJbTAThl OCBOEHHSI 00y4YalOIIMMMCHA Y4eOHBIX NpeIMeTOB, BKJIOYas
yueOHbIi npeamer «MaremaTruka», B pamkax peanusauuun OOII COO:

® yYMEHHE CaMOCTOSITEJIbHO OIPENENATh IeTH JCSITEIbHOCTH W COCTAaBJIATh  TUIAHBI
JESTEITbHOCTH; CAMOCTOSTEIIFHO OCYIIECTBISITh, KOHTPOJIMPOBATh H KOPPEKTUPOBATH JIESITEIHHOCTD;,
UCIIOJIb30BaTh BCE BO3MOXHBIC PECYpChl JIUIsl JOCTHI)KEHHUS MOCTABJICHHBIX IEJICH W pear3aluu
TUTAHOB JIESITEIILHOCTH; BRIOUPATh YCIICITHBIC CTPATETUH B PA3IMYHBIX CUTYAIUSX;

e YyMEHHE TPOJYKTHMBHO OOIIATbCSA W B3aMMOJICHCTBOBATh B MPOILECCE COBMECTHOM
JESTEIbHOCTH, YYUTHIBATh MO3UIMH JPYrUX YYaCTHUKOB JCATEIBHOCTH, 3(p(ekTuBHO paspemiaTh
KOH(JIMKTHI;

e BJAJICHUC HaBbIKAMU I[I03HABATEIBHOH, Yy4COHO-HCCICIOBATEIBCKOH M MPOCKTHOM
JEeSTEITbHOCTH, HaBBIKAMH pa3pelieHusl po0ieM; CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIILHOMY
MOMCKY METOJIOB PEIICHUS MPAKTHYECKHX 3a/1a4, TPUMEHEHHUIO Pa3IMYHbIX METOIOB TIO3HAHUS;

® TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITETbHOM HMH(OPMAIIMOHHO-TI03HABATEILHON
JeSITEeNFHOCTH, BKIIOYash yMEHHE OPUEHTHUPOBATHCS B PA3NUYHBIX HUCTOYHUKAX HH(opMamuwy,
KPUTHYECKH OIEHUBATh M MHTEPHPETUPOBATH HUHGOPMAIUIO, TOIYyYaeMyl0 W3 Pa3IUYHBIX
HCTOYHUKOB;

® yMEHHE MHCIIOJb30BaTh CpeACcTBa WH(GOPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTHI
(manee — WKT) B pelieHUHd KOTHUTHUBHBIX, KOMMYHHKATHBHBIX M OPraHU3alMOHHBIX 3aJa4 C
cobOnroeHreM TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30TAaCHOCTH, TUTHUEHBI, PECypCcoCOepeKeHus,
MIPABOBBIX M ATUYECKUX HOPM, HOPM MH(DOPMAIIMOHHON OE30MMaCHOCTH;
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e yMEHHE ONpPEIeNATh Ha3HAaYCHUE U (PYHKINU PA3IUYHBIX COLMATIBHBIX HHCTUTYTOB;

® YMEHHME CaMOCTOATEIBHO OLICHMBAThb U NPHUHMMATh PELICHHs, ONPEACISIOIINE CTPATEruIo
MOBEACHHUS, C Y4ETOM I'PaXAaHCKUX U HPABCTBEHHBIX LIECHHOCTEH;

® BJAJICHUE S3BIKOBBIMU CPEICTBAMMU — YMEHME SICHO, JJOTUYHO M TOYHO U3JIaraTb CBOIO TOUKY
3pEHHUsI, HCIIOJIb30BATh A/ICKBATHBIC SI3bIKOBBIE CPEICTBA;

e BJIAJICHHC HaBBIKAMH TIO3HABATEIILHOUW pedIeKCHU KaK OCO3HAHMS COBEPIIACMBIX JICHCTBUN U
MBICIIMTENBHBIX IIPOLIECCOB, UX PE3yJbTaTOB M OCHOBAaHUM, I'PAHMI] CBOErO 3HAHUA M HE3HAHUS,
HOBBIX IIO3HABATEJIbHBIX 33J]a4 U CPEJCTB UX JOCTHIKEHHUS.

JlocTibKeHMe MIaHUPYEMBIX METapeIMETHBIX Pe3yIbTaTOB OyeT 00ecneueHo peann3anueil
IIpOrpaMMbl pa3BUTHUSl YHUBEpPCAIbHBIX y4eOHbIX aelcTBUM (nasee YVY/]I) uepes copepkaHue U
BapUaTHBHBIE CIIOCOOBI AESITEILHOCTH Ha BCEX YUYEOHBIX MpeIMeTax, BKIIOYas y4eOHbIN NpeaMer

«MarteMaTuka.

B cghepe pazeumusa peryasiTHBHBIX YHHBEPCAJBHBIX YUEOHBIX J1eiiCTBUI

BbInycKHUK HAYYHTCS

BeinyckHUK
HAYYHUTHCSH:

MmoJIy4uuT BO3MOKHOCTb

e [ICJICTIONATAHMIO, BKJIKOYAas IOCTaHOBKY
HOBBIX enen, npeoOpazoBaHue
MPAaKTUYECKON 3a1a4 B ITI03HABATENIBHYIO;

® CaMOCTOSTENIbHO aHAIM3UPOBATH YCIOBUS
JNOCTVDKEHHMST LM  Ha OCHOBE y4yéra
BBIJICJIEHHBIX yUUTEIEM OPHEHTUPOB
JeWCTBUS B HOBOM y4EOHOM MaTepuae;

® IUIAHUPOBATH IIyTH JOCTH)KECHHS LIETIEH;

® YCTAaHABJIMBATH LIEJCBBIC IPUOPUTETHI,

® yMETb CaMOCTOSITEIbHO KOHTPOJIMPOBATH
CBOE BpEMs U yIIPABIIATH UM;

® [pUHUMATh pEHIEHUs B HPOOIEMHOM
CUTyallMy Ha OCHOBE I1IEPETOBOPOB;

® OCYHICCTBJIATh  KOHCTATHPYIOLIUH  H

MIPEIBOCXUIIAIOLTII KOHTPOJIb 1o
pe3ynpTaTy © 10 crnocoly JeHCTBUs;
aKTyaJlbHbIII ~ KOHTpPOJIb  Ha  YpPOBHE

MIPOU3BOJILHOTO BHUMAHHSI,
® aJEeKBAaTHO CaMOCTOSITEILHO OI€HHUBATH
MPaBUJIBHOCTh BBIMOJIHEHUS JICUCTBHUS U
BHOCUTh HEOOXOJMMBbIE KOPPEKTHBBI B
HCIOJIHEHHE, KaK B KOHIIE JEHCTBHS, TaK U
0 XOJIy €r0 pean3alliH;

e OCHOBaM MIPOTHO3UPOBAHUS KakK
MpenBUJIeHUsT  OyAymux  COOBITUH U
pa3BHUTHS MTpoliecca.

® CaMOCTOSITEJIbHO CTaBUTh HOBBIE YUeOHBIE
LEJIN U 33a]a4U;

® TIOCTPOEHHUIO IKU3HEHHBIX
BPEMEHHO! NIEPCIIEKTUBE;

e [pHU IUIAHUPOBAHMM JOCTWKEHHS Leel

IJIaHOB  BO

CaMOCTOSTECIIBHO, ITOJIHO u aICKBATHO
YUYUTEIBATH YCIOBHUA n cpeacTsa ux
JOCTHIKXCHHA,

® BbIICIATH AJIbTCPHATUBHBIC CITIOCOOBI

JTOCTHDKEHHS TIeIM W BbIOMpaTh HamOoJiee
3¢ exTUBHBIN cr1oco0;
® OCHOBaM CaMOpEryJslid B Yy4eOHOU U

IMO3HaBaTeNLHOMI JACATCIbHOCTHUB (I)OpMC
OCO3HaHHOTI'O YIIpaBJICHUA CBOMM
IIOBCACHUEM n JACATCIbHOCTBIO,
HaHpaBHeHHOﬁ Ha JOCTHIKCHHC
ITOCTAaBJICHHBIX ueneﬁ;

® OCYHICCTBJIATH INIO3HABATCJIbHYIO

pedIeKCHI0 B OTHOIICHHHM JCHCTBUH TIO
pelIeHrI0 Y4eOHBIX U  I03HABATEIbHBIX
3a/1a4;

® aJCKBATHO  OIICHMBAThb  OOBEKTHUBHYIO
TPYAHOCTh Kak Mepy (aKTHUYEeCKOTo WIH
MPEANOIaracMoro pacxoja peECypcoB Ha
pelLIeHNE 3a1a4u;

e a/IeKBAaTHO OIICHHUBATh CBOM BO3MO>XHOCTH
JOCTHKEHUS Lelu OIpEeNENEHHON
CIIOKHOCTH B Ppa3IMYHBIX chepax
CaMOCTOSATEIILHOMN JIeATEeIILHOCTH,

® OCHOBaM CaMOPETYJISLHUHA 3MOLUMOHAIBHBIX
COCTOSIHHUI;
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e [IpujiaraTtb BOJICBBIC yCuJiusd u

MPEOJ0JIEBATh TPYAHOCTH U MPEMATCTBUS HA

IIyTH JTOCTUKEHUS LIEIEH.

B cgpepe pazeumus KOMMYHUKATHBHBIX

YHHUBEpPCAJIbHBIX YUeOHBIX JIeiCTBHIl

BbInycKHHMK HAy4YUTCS:

BblﬂyCKHI/IK moJIy4umT BO3MOKHOCTb
HAYYIMTbLCH:

® YUUTHIBaTh pa3Hble MHEHMS U CTPEMUTHCS
K KOOpAMHALMU pa3jMyHbIX NO3ULMI B
COTPYJHUYECTBE;

e (opmynupoBaTh COOCTBEHHOE MHEHHE U

MTO3UIIUIO, apryMeHTUPOBaTh u
KOODAMHHMPOBATH €€  C  INO3HULIUAMH
MapTHEPOB B COTPYAHHYECTBE  IIPU

BbIpa0OTKE OOIIEro peueHnsl B COBMECTHON
JeSITeTbHOCTH,

YCTaHABJIIMBAaTh W CpPaBHUBATh pa3HbIC
TOYKHA 3pEHUs, TpPeXae UYeM MPHHUMATh
pelIeHus U JenaTh BIOOD;

apryMEHTHPOBATh CBOIO TOYKY 3pEHHS,
CTIOPUTh W OTCTaWBAaTh CBOIO TIO3HIIUIO HE
BpaXXJICOHBIM JIJIS1 OTIIIOHEHTOB 00pa3oM;

3aJaBaTh BOIPOCHI, HEOOXOOUMBIE JUIS
OpraHu3anuy cOOCTBEHHOM NEATEIbHOCTH U
COTPYAHUYECTBA C TAPTHEPOM;

OCYILIECTBJISATh B3aUMHBIH KOHTPOJIb MU
OKa3bIBATh B COTPYIHHYECTBE
HE00X0IMMYIO B3aMMOIIOMOIIIb;

aJIeKBaTHO  HCIOJb30BATh  pedb  JUIf
IUIAHUPOBAaHUSI M PErysIIMM  CBOEH
NeSTeNbHOCTH, pelieHus Pa3INYHBIX
KOMMYHUKATHBHBIX 33]1ay;

BJIAJIETh YCTHOM M MUCbMEHHOMN PEYbIo;

CTPOUTH MOHOJIOTHYECKOE KOHTEKCTHOE
BbICKa3bIBaHUE;

OpPraHM30BBIBATH U IUIAHUPOBATh ydeOHOE
COTPYIHUYECTBO C yUUTEIEM u
CBEpCTHHKAMM,  ONpENENsATh LeIu U
GbyHKIIII YYaCTHHKOB, Croco0bI
B3aMMO/ICHCTBUS;

IUTAHUPOBATh 001IME ClIOCOObI padoTHI;

OCYILIECTBIISITh  KOHTPOJIb, KOPPEKIIHIO,
OLEHKY  JeWCTBUM  MapTHEpa,  YMEThb
yOexaaThb;

paboTate B Tpynne — YCTaHaBJIMBATh
pabouue OTHOIIEHHUS, 3P PeKTUBHO
COTPY/IHUYATh u croco0CTBOBATh

® VYHTHIBATH U KOOPJIUHUPOBATH OTIUYHBIE
OT COOCTBEHHOM IMO3ULMHU APYruX JIOJEd B
COTPYTHUYECTBE;

YUUTBHIBATh Pa3HbIC MHCHUS H UHTEPECHI
000CHOBBIBATH COOCTBEHHYIO MO3HIIUIO;

MOHMMATh OTHOCHUTEIIBHOCTh MHCHHHA W
MIOJIXOJIOB K PEIICHUIO TIPOOIEMBI;

MPOJIYKTUBHO pa3pemniatb KOH(JIUKTH Ha
OCHOBE y4€Ta MHTEPECOB W TMO3UIUK BCEX
YYaCTHUKOB, MTOMCKA " OIICHKH
ATBTCPHATHBHBIX CIIOCOOOB  pa3pericHHs
KOH(ITMKTOB; JOTOBAPUBATLCS U MPUXOUTH
K O0O0IeMy pemeHud B  COBMECTHOU
NESATEILHOCTH, B TOM YHCIIE B CHUTYallHH
CTOJIKHOBEHUSI HUHTEPECOB;

Opatb Ha  ceOsS  WHUIMATHBY B
OpraHu3alil  COBMECTHOTO  JeHCTBUS
(memoBoOE MUIEPCTRO);

OKa3bIBaTh TOJJIEPKKY U COJeiicTBHE
TE€M, OT KOTO 3aBHCHUT JOCTI)KEHHE IIeJId B
COBMECTHOM J€ATEIbHOCTH;

OCYILIECTBIISATh KOMMYHUKATUBHYIO
peduiekcHi0 Kak OCO3HaHHME OCHOBAaHUU
COOCTBEHHBIX IE€UCTBUA ©  JIEHCTBUU
MapTHEPA;

B Ipollecce KOMMYHUKAIIMHM JIOCTAaTOYHO
TOYHO,  TOCJIENOBaTeIbHO U MOJIHO
nepenaBaTh  HapTHEPY  HEOOXOIUMYIO
uHpOpMAIIMI0O  KaK  OpPUEHTHP  JUIA
MOCTPOCHUS JCHCTBUS;

BCTYINaTh B TUAJIOT, a TaKXKe y4acTBOBATh
B KOJUICKTUBHOM OOCYXJIEHUU TMpoOIIeMm,
y4acTBOBATh B TMCKYCCUU u
apryMEeHTHUPOBATh CBOIO MO3UIIMIO, BIAJETh

MOHOJIOTHYECKON " JTUAJIOTUYECKOU
dopMaMu pedudn B COOTBETCTBHH  C
rpaMMaTHYECKUMU U CUHTAaKCUYECKUMU

HOpMaMHU POAHOTO A3bIKA,
CJICAOBATh MOPAJIIbHO-9TUYCCKUM )51

MCUXOJIOTHYCCKUM INPHUHIHIIAM 06IJ_ICHI/I}I )51




IIPOAYKTUBHOM KOOIIEpaLlnu;
MHTETPUPOBATHCS B TPYIIY CBEPCTHUKOB
U CTPOWTH MPOIYKTHBHOE B3aMMOJICHCTBHE
CO CBEPCTHUKAMU U B3POCIIBIMU;
OCHOBaM KOMMYHHKATHBHOH peduiekcuu;
HCII0JIb30BAaTh  a/ICKBaTHBIE  SI3bIKOBBIE
CpeICcTBa JJIsi OTOOpaXEHHsI CBOUX UYYBCTB,
MBICJIEI, MOTUBOB U IMOTPEOHOCTEH;
oToOpaxaTh B  peun  (ommcaHue,
0OBSICHEHHE) COJAEpIKaHUE COBEPIIAEMBIX
neictBuii  kak B ¢dopMe  TpOMKOH
COLIMANIM3UPOBAHHON peuH, Tak U B Qopme
BHYTPEHHEH peuun.

COTPY/IHUYECTBA HA OCHOBE YBAXHUTEIHLHOTO
OTHOWIEHHWS K mapTHEpaMm, BHUMaHUS K
JUYHOCTH Jpyroro, aJIeKBaTHOTO
MEXIIMYHOCTHOTO BOCHPHUATHS, TOTOBHOCTH
aJICKBaTHO pearupoBaTh HA HYXKIBI JAPYIHX,
B YAaCTHOCTH OKa3bBaThb IIOMOLIb U
YMOLMOHAIBHYIO TOJJIEPKKY TMapTHEPAM B
nporecce  JOCTIDKEHHs — OOmed  1enu
COBMECTHOM ACATCIBHOCTH;

ycrpauBath  3(p(QeKTUBHBIE TpPYIIIOBBIC
obcyxaeHuss u  obecneunBaTh OOMEH
3HAaHUSMU MEXKIy WICHAMH TPYNIBl s
OpuHITHS  3(Q(EKTUBHBIX  COBMECTHBIX
peuieHui;

B COBMECTHOW JIESTENBHOCTH  YETKO
(GOpMyYIHPOBATH IETH TPYIIIBI U ITO3BOJISTH
e€ yJaCTHHKAM TMPOSBIATh COOCTBEHHYIO
SHEPTHIO VISl AOCTIDKEHHSI ATHX IIEJICH.

B cepepe pazeumusa noznaBarebHbIX

YHHMBEPCATbHBIX Y4eOHBIX ACHCTBHI

BbInyCKHUK HAy4YHUTCH:

BeinyckHUK MOJIYYHT BO3MOKHOCTh
HAYYUThCH:

OCHOBaM peanu3auu MIPOEKTHO-
HCCIIEIOBATENILCKOM eSITeIIbHOCTH;

MIPOBOJIUTH HAOJIOJCHUE W SKCIEPUMEHT
MOJT PYKOBOJICTBOM YUHUTEIIS;

OCYIIECTBIISITh  PACIIUPEHHBIH  MOWCK
WHGPOpPMAIIMK C WCIOJIh30BAHUEM DPECYpPCOB
oubnnoTek u cetu HTEpHET;

cO3/1aBaTh U MPeoOpa30BbIBATh MOJIEIU U
CXEMBI JJISl pEIICHUS 3a71ay;

OCYIIIECTBIISATh BBIOOD HauOoJee
3¢ HEeKTUBHBIX CITOCOOOB pelieHus 3aaad B
3aBHCUMOCTH OT KOHKPETHBIX YCIIOBUH;

JIaBaTh OIPENICIICHUE TIOHITHSIM;

yCTaHaBJIMBATh MPHYUHHO-CIICJICTBEHHBIC
CBSI3H;

OCYIIECTBIISITh  JIOTHYECKYIO ~ OTIEPAIIUIO
YCTaHOBJICHHSI POJIOBUIOBBIX OTHOIICHHUH;

000011aTh TOHATHUS OCYIIIECTBIISATh
JIOTUYECKYI0  OMepaluio  mepexoja  oT
BHJIOBBIX MPU3HAKOB K POJIOBOMY IMOHSTHUIO,
OT TIOHATHS C MEHBIIUM OO0BEMOM K
MMOHATHIO C OOJIBIITUM 00BEMOM;

OCYILIECTBIISITh CpPaBHEHHE, CEpPUAIMIO U
KITACCHU(UKAIUIO, CAMOCTOSTENILHO BBIOUpas
OCHOBAaHUSI M KPUTEPUH ISl YKa3aHHBIX

OCHOBaM pe(IIEKCUBHOTO YTECHHUS;

CTaBUTh MpoOIEMy, apryMEeHTHUPOBATh €&
aKTyaJIbHOCTb;

CaMOCTOSITEIbHO TPOBOAUTDH HCCIIEOBAaHNE

Ha OCHOBE MIPUMCHCHHUS METOJIOB
HAOJIOJICHHS M SKCIIEPUMCHTA,

e BLIABUIaTh THUIOTE3BI O CBA3AX U
3aKOHOMEPHOCTSIX ~ COOBITHIA, IPOIIECCOB,
00BEKTOB;

OpraHru30BbIBATh HCCIICAOBAHHUE C LECJIbIO
ITPOBEPKHU T'UIIOTE3;

ACJIaTb YMO3AKJIHOYCHU (I/IHIIYKTI/IBHOC u
8 (0) aHaHOFI/II/I) KU BBIBOJbI Ha OCHOBC
ApryMCHTAalluu.




JIOTUYECKUX OIIEPALINA;

® CTpPOWTh KiaccHU(PUKAIMIO HA OCHOBE
OTpPHUILIAHHUS;

® CTPOUTH  JIOTHYECKOE  pacCyXICHUE,
BKJIIOYAIOIIEE YCTAHOBJICHHE MPUYMHHO-
CIICICTBECHHEIX CBS3CH;

® OOBSICHATH SIBJICHHSI, TIPOIECCHI, CBSI3U U
OTHOIIICHUS, BBISIBJISIEMbBIC B X0J1e
HCCTIE0OBAHUS,

® OCHOBam 03HAaKOMHTEJILHOTO,
M3Yy4arolero, yCBauBaroIIero U mMoUCKOBOTO
YTCHUS;

® CTPYKTYpHpOBaTh  TEKCThI,  BKJOYas
yMeHUe BBIJICTISATH TJIaBHOE "
BTOPOCTETICHHOE, TJABHYIO HJICI0 TEKCTa,
BBICTPAUBATh MOCJIeI0BATEILHOCTh
OTIMCBIBAEMBIX COOBITHI;

e pabotath ¢ MeradopamMu — TOHUMATH
MEPEHOCHBIN CMBICII BBIPAKEHUH, TOHUMATh
u yInoTpeOsTh 000pOTHI peun,
MTOCTPOCHHBIE Ha CKPBITOM YIOAO0OJICHUH,
00pa3HOM CONMKEHUH CIIOB.

IIpexmernbie pe3yabrarbl ocBoeHUuss OOIl COO nmnst y4eOHBIX MPEAMETOB, B TOM YHCIIE
«MartemaTiKa», Ha YriyOJE€HHOM YpOBHE OpPHUEHTHPOBAHBI MPEUMYILECTBEHHO Ha MOJTOTOBKY K
nocjeayoneMy npodeccuoHaTbHOMY 00pa30BaHUIO, PA3BUTHE HHAWBUAYAIBHBIX CIOCOOHOCTEH
oOydJarormuxcsi myrem 0oJjiee TIIybOKoro, 4eM 3TO MpeaycMaTpuBaeTcs 6a30BbIM KypCOM, OCBOCHUEM
OCHOB HayK, CHCTEMaTHYEeCKUX 3HAHMM M CINOCOOOB JAEWUCTBUM, MPUCYHIUX TAHHOMY y4eOHOMY
MpeIMETYy.

Ha ypoBHe cpeanero obOmero oOpazoBanusi B cootBerctBun ¢ PI'OC COO, mommmo
TPaJAMLIMOHHBIX JIBYX TpYII pPe3yabTaToOB «BBIMYCKHUK HaydyuTcs» U «BBIMYCKHUK MOJIYYUT
BO3MOYHOCTh HAYUUTHCS.

Pe3ynbrarsl yriyOaeHHOrO YpOBHS OPUEHTHMPOBAaHbI HA MOJIyY€HHUE KOMIETEHTHOCTEH IS
nocleayromeil npogeccuoHanbHON NesTeIbHOCTH KaKk B paMKax JaHHOW MpeAMETHOM 00JacTH, Tak
U B CMEXHBIX C Hell o0macTax. OTa rpymma pe3yabTaToB Ipeanoaraer:

— OBJIaJICHHE KIIFOUEBBIMU MOHATUSIMU U 3aKOHOMEPHOCTSAMHU, Ha KOTOPBIX CTPOUTCS JaHHAs

npeaMeTHasi 00JacTh, pacro3HABaHHE COOTBETCTBYIOIIMX UM MHPHU3HAKOB U B3aUMOCBS3EH,
CIOCOOHOCTh JIEMOHCTPUPOBATh PA3IMUYHBbIE MOAXOJbl K HM3YYCHHIO SBJICHHUM, XapaKTEPHBIX IS
M3y4aeMoi mpeaMeTHON o0acTu;

— YMEHHE peliaTh Kak HEKOTOpbIe MPAKTUYECKHUE, TaK U OCHOBHBIE TEOPETHUECKUE 3a]auH,

XapaKTepHbIe JJIs UCMOJIB30BaHUsI METOIOB M MHCTPYMEHTApHs JAaHHOU IPeIMETHON 001acTu;

— HaJIW4YMe TMPEACTAaBICHUN O J[JaHHOW TMpeAMeTHON O0O0IacTH Kak IEJIOCTHOH TEOopHH
(COBOKYMHOCTH TEOpHii), 00 OCHOBHBIX CBSI3SIX C HHBIMU CMEXHBIMU 00JIaCTSIMU 3HAHUH.

[IpenmeTrHbie pe3ynbTaThl pazfena «BBIMYCKHUK MOJYYUT BO3MOXHOCTH HAYUHUTHCS» HE
BBIHOCSTCS Ha UTOTOBYIO aTTECTAIIMIO, HO TMPU 3TOM BO3MOXKHOCTh MX JOCTHXKEHHS JOJDKHA OBITH
MPEIOCTaBJICHA KXKIOMY 00yJaromeMycsl.
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TpebGoBaHMsI K MPEAMETHBIM pe3ylIbTaTaM OCBOCHHUs 0a30BOTO Kypca MAaTEMAaTHUKH JIOJKHBI
OTpPaXKaTh:

e chopMUpOBAHHOCTH MPEACTABICHUN O MAaTeMAaTHKE KaK YacTH MHUPOBOU KYIbTYPHI U O
MECT€ MAaTeMaTUKH B COBPEMEHHOW IMBHJIHM3AIMH, O CHOCO0AX ONMUCAaHHWS HAa MaTEeMaTUYeCKOM
SI3BIKE SIBJICHUI PEAIbHOTO MUPA;

e chopMUPOBAHHOCTH TMPEACTABICHUNA O MAaTEMaTHYECCKHX MMOHATUSAX KaK O BaXHCUIIUX
MAaTEMaTUYECKUX MOJENAX,[103BOJIAIONIMX ONMCHIBATh M M3y4aThb Pa3HbIC MPOLIECCHI U SIBJICHHUS;
IMOHUMAaHHUE BO3MOXHOCTH aKCUOMATHYECKOTO IMOCTPOEHUSI MATEMATHYECKUX TEOPHUH;

® BIIAJICHHE METOJAMHM JO0Ka3aTEJIbCTB M AJTOPUTMOB PEIICHUS, YMEHHE WX NPHUMEHATD,
IIPOBOJIUTH JI0KA3aTEIIbHBICPACCYKIACHUS B XO/€ PEIICHUS 3a/1a4;

® BIIAJICHHE CTAaHAAPTHBIMU MPUEMAMHU PEIIEHUS PAUMOHAJIBHBIX W HUPPALMUOHAIBHBIX,
MOKAa3aTeNbHbIX, CTENEHHBIX,TPUTOHOMETPUYECKUX YPABHEHHII W HEPABEHCTB, HX CHCTEM;
HCMOJIb30BAHUE TOTOBBIX KOMIBIOTEPHBIX MPOTPAMM, B TOM YHMCJE JJIA MOUCKA IYyTH PEUICHUS U
WUTIOCTPALIMY PEUICHUS YPABHEHUN U HEPABEHCTB;

e chOpPMHUPOBAHHOCTh TMPEJACTABICHUNH OO0 OCHOBHBIX TMOHATHSX, HAEIX M METOJax
MaTE€MaTHYECKOTO aHAJIN3a;

® BJIAJICHHE OCHOBHBIMHM MOHATHUSIMU O IUIOCKUX M MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX
¢durypax, X OCHOBHBIXCBOMCTBaX; C(HOPMHUPOBAHHOCTh YMEHHMs paclo3HaBaTh Ha wYepTrexax,
MOJENSAX U B pEAbHOM MHpE TeOMETpUYEecKHe QUIyphbl; NMPUMEHEHHE H3YYEHHBIX CBONCTB
reoMeTpHuecKux Gpuryp u Gopmyin Juis pelieHrs TeOMeTpUUYECKUX 3a/1ad U 3a7ad ¢ MPaKTHYECKUM
CoJIep’KaHueM;

e chopMUpPOBAHHOCTH MPEACTABICHUI O MPOIECCaX U SIBICHUSX, UMEIOIINX BEPOSITHOCTHBIN
XapakTep, OCTATUCTHUYECKHX 3aKOHOMEPHOCTSX B pEaJbHOM MHUpE, 00 OCHOBHBIX MOHSITHIX
3JIEMEHTAPHOU TEOPUHU BEPOSITHOCTEW; YMEHUNW HAXOJWTh M OLIEHUBATh BEPOSTHOCTH HACTYIUICHUS
COOBITHI B NPOCTEHIINX MPAKTUYECKHX CHUTYyalUsIX U OCHOBHBIE XapPaKTEPUCTUKH CIyYalHBIX
BEJINYMH;

® BJAJICHHE HABBIKAMHU MCIOJB30BaHUS FOTOBBIX KOMIBIOTEPHBIX MPOrPAMM IPU PELIECHUU
3az1ad.

TpeGoBaHus K MPEAMETHBIM Pe3yJIbTaTaM OCBOEHHS YIIIYOJIEHHOTO Kypca MaTeMaTUKU JI0JKHbI
BKJIIOUATh TPeOOBaHMSI K pe3yJIbTaTaM OCBOEHUS 0a30BOTr0 Kypca U JOMOJHUTEIBHO OTPaXKaTh:
e chopMUPOBAHHOCTh MPEACTABICHUN O COLMAIBHBIX, KYJIbTYPHBIX M HCTOPHYECKHUX
(hakTOpax CTaHOBJICHUS MAaTEeMaTUKU U UH(OPMATUKU;

L4 C(bOpMI/IpOBaHHOCTI) OCHOB JIOTHYECCKOr'o, ajJIropuTMH4YECKOro MW  MATEMaTH4YCCKOI'O
MBIIIJICHUS

e chopMUpOBaHHOCTh YMEHUIN MNPUMEHATh NMOJYYCHHBbIC 3HAHUS MPU PEHICHHH Pa3TUYHBIX
3a1a4;

e chOpMHPOBAHHOCTh MPEJACTABICHUH O MaTeMaTHKE KaK 4YacTh OOIIedYeIOBEUECKON
KYJIbTYpPbI, YHUBEPCATbHOM SI3bIKE€ HAYKH, [MO3BOJIAIOIIEM OINUCHIBATh U WM3YydaTh peajbHbIC
MPOIIECCHI U SBJICHHUS,;

e [IOHMMaHHE COLMAIBHOI0, 3KOHOMHUYECKOTO, ITOJIUTUYECKOT0, KYJIbTYPHOTO, FOPUAUIECKOTO,
MPUPOJHOTO, DJPrOHOMHYECKOTO, MEIUIIMHCKOTO ¢  (PU3MOJOTHYECKOTO0 KOHTEKCTOB
WH(OPMALIMOHHBIX TEXHOJOTUH; TPUHATHE OTUYECKUX AaCMEeKTOB HMH(POPMAIIMOHHBIX
TEXHOJIOTHH;

L4 C(I)OpMI/IpOBaHHOCTB HpeI[CTaBJ'IeHI/Iﬁ 0 HGO6XOJII/IMOCTI/I JA0Ka3aTCJIbCTB IIPU 000CHOBaHHH
MaT€MaTU4YCCKUX YTBep)KI[eHI/Iﬁ " POJIM aKCUOMATUKHU B MTPOBCACHUUN NCAYKTHBHBIX paccyxcneHHﬁ;
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¢ chOpMHUPOBAHHOCTH MOHATUITHOTO ammapara Mo OCHOBHBIM pa3jieiaM Kypca MaTeMaTHKH;
3HaHUH OCHOBHBIX TeopeM, (OpMya M yMEHHUS UX NPUMEHATH; YMEHHUS JOKa3bIBaTh TEOPEMBI U
HAaXOJUTh HECTAHJAPTHBIE CIIOCOOBI PELICHUS 33/1aY;

e CchOPMHUPOBAHHOCTb YMEHHH MOJEIHMPOBATH pEaJbHBIE CHUTyallUd, HCCIEA0BAThH
IIOCTPOEHHBIE MOJIEIIN, UHTEPIPETUPOBATH IIOJIY4EHHBIN pE3ysbTarT;

e chOpPMHUPOBAHHOCTD MPEICTABICHUI 00 OCHOBHBIX MOHATHIX MAaTEMAaTHYECKOTO aHAJIH3a U
UX CBOMCTBax, BJaJCHUE YMEHHUEM XapaKTepH30BaTh IOBEACHHE (DYHKIMI, MCIIONIb30BaHUE
ITOJTY4YEHHBIX 3HAHUM JJI ONIMCAHUs U aHAJIM3a PEAIbHBIX 3aBUCUMOCTEN;

® BJAJCHHE YMEHMAMHU COCTABJICHHMS BEPOSITHOCTHBIX MOJIEIEM II0 YCIOBHIO 3aJadd M
BBIUMCIICHUSI BEPOSITHOCTH HACTYIUIGHUS COOBITHH, B TOM 4YHCIE C MpUMEHEHHEM (GopmMyn
KOMOMHATOPUKU U OCHOBHBIX TEOPEM TEOPUHU BEPOSITHOCTEH; MCCIIEOBAHUS CIy4alHbBIX BEJIMYUH
10 UX PaCIpPENEICHUIO.
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Taﬁ.lmua 3. Hpe[[MeTHbIe pe3yJabTaThbl 0OCBOCHUA Oﬁy‘lalOIIII/IMI/ICﬂ y'{eGHoro npeamMera «MareMaTHKa»

Ba3oBblii ypoBeHb
«IIpob1eMHO-pyHKIMOHAJIbHBIE Pe3YJIbTAThD)

Yray0/eHHblil ypOBeHb
«CHCTeMHO-TeopeTHYeCKHe Pe3YJIbTAThI»

Pa3pen

|. BoINyCKHMK HAYYHTCHA

I1l. BbIyCKHMK NOJTy4YUT
BO3MOKHOCTh HAYYUTHCH

Il. BeimyckHUK Hay4HuTCS

V. BbIyCKHUK IOJIYYHT
BO3MOKHOCTh HAYYUTbHCH

IMeau ocBOeHMSI
npeamera

s ucrionip30BaHus B
MOBCEIHEBHOM KU3HU U

I[J'ISI Pa3sBUTHA MBIIJICHUS,
HCIIOJIB30BaHUs B

[na yeriemsoro
POJOJKEHNS 00pa30BaHus

Jnst oGecrieueHnst
BO3MOXHOCTH YCIICIIHOT'O

oOecrieueHnst BO3MOKHOCTH HOBCGI{HCBHOﬁ KHU3HU U 10 CIIENUAJIBHOCTSIM, MMPOAOJIKCHU A
YCICHIHOTO TPOAOJIKCHUSA oOecrieueHnst BO3MOKHOCTH CBA3aHHBIM C IMPUKIAIHBIM O6p330BaHI/I$I 10
o0pa3oBaHus MO YCIIELIHOTO MPOI0JIKEHUS WCIIOJIb30BaHUEM CIIEIUATTLHOCTSIM,
CIICIUAJIBHOCTSAM, HE O6p330BaHI/I${ 110 MaTeMaTHuKN CBA3AaHHBIM C
CBA3aHHBIM C ITPUKJIAAHBIM CIICHUAJIbHOCTAM, HE OCYHICCTBJICHUEM Haquoﬁ
HUCIIOJIb30BAHUEM CBA3aHHBIM C IMTPUKIaJHBIM u I/ICCHe}IOBaTeJILCKOﬁ
MaTeMaTHKH HCTIOJTb30BaHUEM JeSITeIbHOCTH B 00J1acTH

MaTeMaTHKU MaTEeMaTHKU U CMEKHBIX

HayK
TpeOoBanus K pe3yjbTaTam

JJleMeHTbI TEOPHHU
MHOKeCTB M
MaTeMaTH4ecKoi
JIOTUKH

e OmnepupoBaTh Ha
0a30BOM ypOBHE
MOHATUSMH: KOHEYHOE
MHOECTBO, JIEMEHT
MHOECTBA,
IIOJIMHOK€ECTBO,
IepeceyeHue u
00BbeIMHEHNE MHOKECTB,
YUCJIOBbIE MHOXECTBA Ha
KOOPAWHATHOM MPSIMOM,
OTpPE30K, UHTEPBAJI;

e omnepupoBaTh Ha Ha30BOM
YPOBHE MOHITHUSIMU:
YTBEPKJICHUE,

e OmnepupoBaTh
MOHATHUSIMU: KOHEUHOE
MHOKECTBO, SJIEMEHT
MHOKECTBA,

IO IMHOKECTBO,
nepeceyeHue u
00beAMHEHNE MHOYKECTB,
YHUCIOBBIC MHOKECTBA Ha
KOOPJMHATHOU MPSIMOiA,
OTpPE30K, HHTEPBAJI,
MOJIyUHTEPBAaI,
MIPOMEKYTOK C
BBIKOJIOTOM TOYKOM,
rpagpuydeckoe

e (CBoOoaHO OTIEPHPOBATH
MOHATUSAMU: KOHEYHOE
MHOECTBO, JIEMEHT
MHOECTBA,
MIOJMHOKECTBO,
IepeceveHue,
00beIMHEHNE U PA3HOCTh
MHOECTB, YUCIIOBbIE
MHOECTBA Ha
KOOPJMHATHOU MPsIMOH,
OTpPE30K, UHTEPBAJL,
MOJYUHTEPBA,
MIPOMEKYTOK C
BBIKOJIOTOM TOYKOIA,

o JlocTmxkeHue
pPE3YIBTATOB pa3jeiia
I,

®  OIEpPHUPOBATH
MOHSATHEM
oTpeIeNICHNS,
OCHOBHBIMH BUIAMH
OIpeeICHUH,
OCHOBHBIMH BUIAMH
TEOpEM;

® [IOHUMATh CYTb
KOCBCHHOI'O
J0Ka3aTCJIbCTBA,
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OTpULIAHUE
YTBEPXKACHUS, HUCTUHHbBIE
U JIOXKHBIE YTBEPKJICHUS,
IIPUYKHA, CIIEJCTBHE,
YaCTHBIN clTydail 00111ero
YTBEPKACHUS,
KOHTpPIpUMED;

HaXOJUTh IEpECceUeHue U
00BbeIMHEHNE ABYX
MHOKECTB,
MIPE/ICTaBICHHBIX
rpaduyecku Ha
YHUCJIOBOU MPSMOM;
CTPOUTH HA YUCIIOBOU
MPSIMOM TIOJIMHOKECTBO
YHCIIOBOTO MHOXECTBA,
3aJJaHHO€ MPOCTEUIIUMH
YCIIOBUSIMU;
pacrno3HaBaTh JIOKHbIE
YTBEPIKJICHUS, OIITUOKH B
paccyXJIeHUsX, B
TOM YHCJIE C
HCIIOJIb30BaHUEM
KOHTPIPUMEPOB.

B nosBceHeBHOM XU3HU U

[IPU U3YYEHHUH JPYTUX
MPEAMETOB:
HCIIOJIb30BATh YNCIIOBBIE
MHOYECTBA Ha
KOOPAWHATHOM MPSIMOUN
JUISl OTIMCAHMSI PEATIbHBIX
MIPOLIECCOB U SIBJIICHUI;
MIPOBOJUTH JIOTUYECKHUE
paccyXJeHus B

MIpE/ICTaBIICHHE
MHOECTB Ha
KOOPJAMHATHOMN
INIOCKOCTH;
OTNIEPUPOBATH
MTOHSTHSIMH:
YTBEPKJICHUE,
OTpHIIAHUE
YTBEPXKICHUS, NUCTUHHBIC
U JIO)KHBIC YTBEPIKICHUS,
MpUYHMHA, CTIEACTBUE,
YACTHBIN cllydail 00I1Iero
YTBEPXKICHUS,
KOHTpPIIpUMED;
MIPOBEPSATH
MIPUHAJIC)KHOCTD
2JIEMEHTa MHOYECTRY;
HAXOJIUTh MEePECECUCHUE 1
00BbeIMHEHNE MHOKECTB,
B TOM YHCJIE
MIPE/ICTaBIICHHBIX
rpadudYecKy Ha
YUCIIOBOM MPSIMOM M Ha
KOOPJMHATHOM
IJIOCKOCTH;

MIPOBOJIUTH
JIOKa3aTeJIbHbIE
paccyXJaeHus Ui
000CHOBAHMST
HCTUHHOCTHU
YTBEPKIECHUH.

B noBcenHeBHOM XU3HU U

IpU U3Y4EHUHU APYrUX
pPEIMETOB:

rpagudeckoe
MPEJICTABJICHNE
MHOJKECTB Ha
KOOPJIMHATHOMN
IIJIOCKOCTH;

3a7aBaTh MHOKECTBA
MIEPEYUCIICHUEM U
XapaKTePUCTHUECKUM
CBOMCTBOM,;
OTICpUPOBATH
MTOHSITHUSIMH:
YTBEPXKICHHE,
OTpHUIIaHUE
YTBEPXKICHUS, HCTUHHBIC
1 JIOXKHBIC YTBEPIKICHUS,
MIPUYWHA, CIICJICTBHE,
YACTHBIN ClTydaid 00IIero
YTBEPKJICHHUSI,
KOHTPIIPUMED;
MIPOBEPSITH
MIPUHAJICKHOCTh
3JIEMEHTa MHOECTRY;
HaXOJIUTh MEepEeCceUCHUE 1
00beAMHEHHE MHOYKECTB,
B TOM YHCIIC
MIPEICTaBICHHBIX
rpaduYecKy Ha YUCIOBOU
NpsSMON 1 Ha
KOOPJMHATHOM
IJIOCKOCTH;

MIPOBOJIUTH
JI0Ka3aTelIbHbIC
paccyXJaeHus IS
000CHOBAHHUS

® OIEpUPOBATH
MOHSATUSMH CUETHOTO U
HECYETHOTO
MHOECTBA;

® TIPUMEHSTH METOJ
MaTeMaTU4YEeCKON
WHIYKIUHU IS
MIPOBEACHUS
paccyXJIeHu 1
JIOKA3aTeNIbCTB U TIPU
pelieHuy 3a1ad.

B moBcenHEBHOM JKU3HU U
MIPU U3YYCHHUH IPYTUX
MIPEAMETOB:

® WCIOJIb30BaTh
TEOPETHKO-
MHOECTBEHHBIH S3BIK
U SA3BIK JIOTUKHU IS
OIMCAHUs PEATbHBIX
MPOIECCOB U SIBJICHH,
IIPU PELICHNH 3a/1a4
JIPYrUX YIeOHBIX
MIPEAMETOB
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CUTYalHsIX
NOBCEIHEBHOU KU3HU

UCII0JIb30BATh YUCIIOBbIE
MHO’KECTBA Ha
KOOPJAMHATHOM IIPSIMOU U
Ha KOOPJIMHATHOM
IIJIOCKOCTH IS
OIHUCAHUS PEATBbHBIX
MIPOLIECCOB U SIBJICHHIA;
MPOBOJUTH
JI0Ka3aTelIbHbIE
pacCyXJIeHHs B
CUTYalUSIX
MTOBCETHEBHOM KU3HH,
MpU PELICHUH 3a]1a4 U3
JPYTUX NPEeIMETOB

HUCTUHHOCTHU
YTBEPKICHUM.

B noBceHeBHON KU3HHU U

IIPU U3YYEHHUH JIPYTUX
IIPEAMETOB:
HCII0JIb30BATh YUCIIOBbIE
MHO€ECTBA Ha
KOOPJMHATHOM IIPSMOM U
Ha KOOPJMHATHOMN
IIJIOCKOCTH JIJIs1 OITUCAHUS
peanbHBIX MPOLIECCOB U
SIBIICHHI,

IIPOBOJIUTH
JI0Ka3aTelIbHbIe
paccyXJIeHus B
CUTYyaLMX
MMOBCEAHEBHOM KU3HU,
IIPY PEIICHUN 3a7a4 U3
JPYTHUX IIPEIMETOB

Yucaa n
BbIpaKeHUs

OnepupoBaTh Ha
0a30BOM ypOBHE
MOHATHAMHU: 1IeJI0€
YHCIIO, IETUMOCTh
yucel, OObIKHOBEHHAsS
Ipo0b, eCATUUHAS
Ipo0b, palioHaIbHOE
YHCII0, MPUOIMKEHHOE
3HaYEHHUE YUCIIa, YacTh,
J0J1s1, OTHOIIICHUE,
MIPOLICHT, MOBBIIICHUE U
MIOHIKEHUE Ha 33/1aHHOE
YHCIIO MPOIIEHTOB,
MacuTao;

oTepupoBaTh Ha 0230BOM

CB0060OHO OTIEPUPOBATH
HOHATHUSIMH: 1IE€JI0€
YHCII0, ICTTUMOCTb
qrices, 0OBIKHOBEHHAs
IpoOb, AecATHIHASL
Ipo0Ob, palMOHAIBHOE
YHCII0, TIPUOIKEHHOE
3HAYCHUE YUCIIA, YaCTh,
JI0J15, OTHOILICHHE,
IPOIICHT, MOBBIIICHUE U
TIOHMKCHUE Ha 33JJAHHOE
YKCIIO TIPOIICHTOB,
MaciirTao;

MPUBOUTH MPUMEPHI
YHcell ¢ 3aJJaHHBIMU

CB0060OTHO OTIEPUPOBATH
TOHSATHUSIMH:
HaTypaJbHOE YUCIIO,
MHOYECTBO HATYPaJIbHBIX
YrCcel, EeI0e YUCIIO,
MHOYECTBO IIEJIBIX
qrices, 0OBIKHOBEHHAs
IpoOb, AeCATHYHAS
JIpoOb, CMEIIIAaHHOE
YHCII0, PAIlHOHAIEHOE
YHCII0, MHOYKECTBO
palMOHATIBHBIX YHCET,
UPpaIMOHATIEHOE YHCIIO,
KOPEHb CTEINEHH N,
NEHCTBUTENHLHOE YUCIIO,

JlocTmxenue
pPEe3YIbTATOB pa3jeiia
Il;

CBOOOJTHO OTIEPUPOBATH
YUCJIOBBIMH
MHOYECTBAMH TIPH
peIICHUY 3a/1a4,
MMOHUMATh MPUIUHBI U
OCHOBHBIC HJICH
PaCIIMPEHHS YHCIOBBIX
MHOYECTB;

BJIAJICTh OCHOBHBIMH
MOHATUAMU TEOPUHU
JIETUMOCTH IpH
pELIeHUN CTaHJAPTHBIX
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YpOBHE MOHSITUSIMHU:
norapudm gucna,
TPUTOHOMETPUYECKAs
OKPYXHOCTb, TpalyCHast
Mepa yria, BeJIM4uHa
yTJIa, 3aJJaHHOTO TOYKOM
Ha TPUTOHOMETPUYECKOU
OKPYXHOCTH, CHHYC,
KOCHHYC, TAHT€HC U
KOTaHT'€HC yIJIOB,
MMEIOIINX
MIPOU3BOJIBLHYIO
BEJINYNHY;

BBITIOJTHSATH
apupMeTHIECKHe
JNEUCTBUS C IEJILIMA U
panoHaIbHBIMHU
YlCcllaMU,

BBITIOJIHATH HECIIOKHBIE
npeoOpazoBaHus
YHCIIOBBIX BBIPAXKEHUI,
COJIepKalIuX CTEIICHH
yucel, JIM00 KOPHU U3
qucen, 100 Jorapudmbl
YHCell;

CpaBHMBATh
paloHaIbHbIC YHCIa
MeXay co0oii;
OIICHUBATh U CPABHUBATH
C pallMOHAILHBIMH
YHCIIaMU 3HAYCHUS
LIETIBIX CTENEHEN Yucel,
KOpHEHU HaTypalabHON
CTENIEHU U3 YUCETI,

CBOMCTBaMH JCIMMOCTH,

ONEePUPOBATH
HNOHATHUSMH: JIOTapUpM
quca,
TPUTOHOMETPUYECKAs
OKPYXXHOCTb, paJiIuaHHast
U TpajycHasi Mepa yria,
BEJIMYMHA yIJIa,
33JJaHHOT0 TOYKOH Ha
TPUTOHOMETPUYECKOMN
OKPY>XHOCTH, CHHYC,
KOCHHYC, TAHT€HC 1
KOTaHT'€HC yIJIOB,
AMEIOIITUX
MIPOU3BOJIHLHYIO
BEIIMYMHY, YUCJIA € U T
BBITIOJTHSATD
apupMeTHIECKHe
JIENCTBHS, codeTas
YCTHBIE Y TUCbMEHHBIE
IPUEMBI, IPUMEHSS TIPU
HE00XOIMMOCTH
BBIYHUCIIUTENIbHBIC
YCTPOMCTBA;

HAXOJWUTh 3HAUCHUS
KOPHSI HaTypaJIbHON
CTETeHH, CTEIICHH C
paloHaIbHBIM
MOKa3aTesieM,
norapudma, UCIONIB3Ys
pu HE0OXOIUMOCTH
BBIYHUCITUTENbHBIC
YCTPOMCTBA;

MHO’KECTBO
JICHCTBUTEIIbHBIX YHCE,
reoMeTpuIecKast
WHTEPIIPETAIHS
HATYPaIbHBIX, ICITBIX,
paIMOHAIBHBIX,
JIEHCTBUTEIILHBIX YHCET;
IIOHUMATEL U OOBICHSITE
Pa3HHUILY MEXTY
MMO3UIIMOHHOMN 1
HEMO3UITHOHHOM
CHCTEMAMH 3aIliCH
YHCET;

MIEPEBOJIUTH YHCIIA U3
OJHOM CHCTEMBI 3alIUCHU
(cucTeMbl CUUCIIEHNUS) B
ApYTyIo;

JIOKa3bIBaTh U
WCIIO0JIH30BaTh NMPU3HAKU
JEITUMOCTH CYMMBI 1
MIPOU3BEICHUS TTPH
BBINIOJTHEHU
BBIYMCIICHUH M pEIICHUHN
3a7a4;

BBITIOJTHATH OKPYTJICHUE
parMoOHAIBHBIX U
HUPPALMOHATILHBIX YUCEI
C 3aJJaHHOM TOYHOCTBIO;
CpaBHUBATh
IeVCTBUTEIIbHEIE YHCIIa
Pa3HBIMH CITIOCO0AMM;
YIOPSA0YUBATh YHCTIA,
3alMCaHHbIE B BUJIE
OOBIKHOBEHHOM U

3a1a4
UMEeTh 0a30BbIC
MPEICTABJICHUS O
MHOXECTBE
KOMIUIEKCHBIX YHCEIT,
CBOOO/IHO BBITIOJIHSTH
TOXJICCTBEHHBIE
npeoOpazoBaHUs
TPUTOHOMETPHUCCKHUX,
Jorapu(MHUIECKHX,
CTCTICHHBIX
BBIPAKCHU;

BIAJETh (hOpPMYII0it
ounoma HrroToHa;
MIPUMEHSITH ITPU
perieHun 3a1a4
TEOpEMY O JTMHEHHOM
npencrasienun HOJL;
MIPUMEHSTH NIPU
pelIeHnH 3a1a4
Kwuralickyto Teopemy
00 ocTaTkax;
MPUMEHSTH NIPU
pellIeHnH 3a1a4
Manyto Teopemy
depmMma;

YMETb BBIMIOJIHATH
3aMuch Yuclia B
MO3UIMOHHON crCcTeMe
CUHCIICHUS;
PUMEHSTH IPU
pelieHnu 3a1au
TEOPETUKO-YHCIIOBBIE
(GYHKIMU: YUCIIO U
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norapudMoB yuCel B
IIPOCTBIX CIIydasix;
M300paxaTh TOYKAMU HA
YUCIIOBOW MPSAMOM LENIbIE
U pallMOHAJIbHbIE YNCIIa,
n300paxaTh TOYKAMU HA
YUCIIOBOW NPSAMOU LENIbIE
CTENEHU YUCEIl, KOPHU
HATypaJbHOW CTENEHU U3
qucell, JJorapu(Msl
Yucell B IPOCTBIX
ClIydasx;

BBITIOJIHATH HECJIOKHBIE
peoOpa3oBaHUs IETBIX
U ApOoOHO-PALMOHATIBHBIX
OYKBEHHBIX BBIPAXCHHH,
BBIpaXKaTh B IPOCTEUIINX
Cllydasix U3 paBeHCTBa
OJIHYy MIEPEMEHHYIO Yepe3
Apyrue;

BBIYHCIISATH B IPOCTHIX
Cllydasix 3HaUEeHHUS
YHUCIIOBBIX U OyKBEHHBIX
BBIPAKECHUIA,
OCYILIECTBIISIS
HE00X0IUMBIE
MOJICTAHOBKU U
npeoOpa3oBaHus;
n300paxkarhb
CXEMaTHYECKH Yyrod,
BEITUYMHA KOTOPOTO
BBIpa)KEHA B Ipajiycax;
OLIEHUBATh 3HAKU
CHUHYCa, KOCHHYCa,

I10JIb30BAThCS OLIEHKOM U
IIPUKUAJIKOU ITpU
NPaKTUYECKUX pacueTax;
IPOBOJUTH IO
U3BECTHBIM (OpMYIIaM U
npaBUIaM
npeoOpazoBaHUs
OYKBEHHBIX BBIPAKCHHH,
BKJTIOYAIOIINX CTEIICHH,
KOPHH, JorapudMsl 1
TPUTOHOMETPHUYECKHE
bynKImm;

HaXO/IUTh 3HAUYCHUS
YHCIIOBBIX M OYKBEHHBIX
BBIPAKECHU,
OCYIIECTBIISIS
Heo0X0IMMBbIE
IIOJICTAHOBKH U
npeoOpa3oBaHus;
n300pakaTh
CXEMaTU4YECKH YToJl,
BEJIMYMHA KOTOPOT'O
BBIpa)KE€Ha B rpajycax
WIN PaJUaHax;
UCII0JIb30BaTh PU
peleHuy 3a1a4
TaOJIMYHbIE 3HAYCHUS
TPUTOHOMETPHUUYECKUX
GbyHKIMIA yTIoB;
BBINOJIHATH MIEPEBO/T
BEJIMYMHBI yIJIa U3
paJuaHHON MephI B
I'pagyCHYIO U 00paTHO.

JECSITHYHOM apo0H,
4KCJa, 3alMCaHHbIe C
HCIIOJIb30BAHHEM
apupMeTUYECKOTO
KBaJIPATHOTO KOPHSI,

KOpHEeH creneHu 0oJibLie

2,

e Haxoautsh HOJI m HOK

pa3HBIMH CTIOCOOAMH 1
WCIIOJIh30BATh UX MPHU
pelieHny 3a1ay;

®  BbINNOJIHATH BBIYUCIICHUA

U TIpeoOpa3oBaHMs
BBIPa)KECHU,
coJieprKaluX

JIECTBUTEIIHLHBIC YHCIIA,

B TOM YHUCJIC KOPHHU

HaTypaJIbHbIX CTETICHEN;
®  BBINOJHATH CTAaHAAPTHBIE

TOKJIECTBEHHbBIE
npeoOpazoBaHus
TPUTOHOMETPHUECKHUX,
Jorapu(MUUECKUX,
CTECTEHHBIX,
UPPALMOHATILHBIX
BBIPAYKCHUIA.

B noBceaHeBHOM XU3HU U
IPU U3YYECHUU JPYTUX
PEeIMETOB:

e  BEINOJHATE U OOBICHITE
CpaBHCHHC PE3YyJIbTATOB

BBIYHCICHUN Ipu

pemICHUH MPAKTHICCKUX

3aaa4, B TOM 4YHUCJIC

CyMMa JIEJIUTEIIEH,
bynkuuio Ditnepa;
MPUMEHSATD NPU
pelIeHuY 3a1a4
LENHbIE 1pooH;
MIPUMEHSATD NPU
pelIeHuY 3a1a4
MHOTOYJICHBI C
JICWCTBUTEIIBHBIMU U
LEJTBIMU
koa(purmenTamu;
BIIQJICTh TIOHSATUAMHU
MIPUBOJUMBINA U
HETPUBOUMBIN
MHOTOYJICH H
MIPUMEHSTH UX TIPH
peIIeHuY 3a/1ad4,
MIPUMEHATH NIPU
pelieHuu 3aaa4d
OCHOBHYIO TEOpEMY
anreOpsl;
MIPUMEHSATH NIpU
pelieHnu 3a1ad
npocTteimue GyHKIun
KOMILIEKCHOM
MepEMEHHOM Kak
r€OMETPUUYECKHE
npeoOpa3oBaHUs
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TaHIr¢HCa, KOTaHI'CHCa
KOHKPCTHBIX YIJIOB.

B noBcenHeBHOM KU3HU U

TIPY U3YICHHUH JIPYTHX
y4eOHBIX PEIMETOB:
BBITIOJTHSATH BBIYUCIICHHSI
MIpH PEIIeHUH 33134
MPAKTUYECKOTO
XapaxTepa,

BBITIOJTHATH
MPAKTUIECKHUE PACUETHI C
WCTIOJIb30BAHUEM TIPH
HE00X0IMMOCTH
CIPAaBOYHBIX MaTEPUAIOB
Y BBIYHACITUTEILHBIX
YCTPOWCTB;

COOTHOCHTD peabHbIC
BEJIMYUHBI,
XapaKTePUCTHKH
00BEKTOB OKPY>KAIOIIETO
MUpa C KX KOHKPETHBIMA
YHCIIOBBIMH 3HAYCHHUSMU;
WCIIOJIb30BaTh METOIbI
OKpYTJICHUS,
MPUOJIMKECHHS U
MPUKHJIKU TIPU PEIICHUU
MPAKTUYCCKUX 3214
MTOBCETHEBHOM JKU3HU

B noBcenHEBHOM KU3HU U
MIPU U3YUYECHUH JIPYTUX
y4eOHBIX MPEMETOB:

®  BBITNIOJIHSTH JICUCTBUS C
YUCJIOBBIMH JIAHHBIMU
IpU pelIeHUN 3a1a4
IPAKTHYECKOTO
XapakTepa U 3a/1a4 u3
pa3IUYHBIX 00sIacTei
3HaHUH, UCIIOJIB3YS IIPU
HE00X0MMOCTH
CIIPaBOYHbIE MaTEpUAJIbI
Y BBIYHCIIUTENbHBIE
YCTPOMCTBA;

® OlLIEHUBAaTh, CPAaBHUBATH
1 UCIOJIb30BaTh PU
pELIeHUH TPAKTHYECKUX
3aJa4 YMCIIOBbIE
3HAYEHUS peabHbIX
BEJIMYMH, KOHKPETHbIE
YHCIIOBBIE
XapaKTePUCTUKHU
00BEKTOB OKPYKAIOLIET0
Mupa

pUOIM>KEHHBIX
BBIYMCIICHUH, UCTIOJIb3YS
pa3HbIC CIIOCOOBI
CpPaBHEHUN;

3anMchIBaTh, CPAaBHUBATD,
OKpPYTJISITh YHCIIOBBIE
JTaHHBIE PEATIbHBIX
BEJIMYUH C
HCIOJIb30BAHUEM Pa3HBIX
CUCTEM U3MEpPEHUS;
COCTaBIIAATh U OLIEHUBATh
pa3HBIMH CTIOCOOaMM
YHCIIOBBIE BBIPAKEHUS
NIPU PEIICHUN
MPAKTHUYECKUX 33/1a4 U
3aJa4 U3 Ipyrux
yueOHBIX MPEAMETOB

YpaBHenus n
HepaBeHCTBa

Pemarts nuHelHbie
ypaBHEHUS U
HEpPaBEHCTBA,
KBaJIpaTHbIC YPABHEHHUS;

e Pewmare pannoHaIbHEIE,
II0Ka3aTelbHbIE U
JorapupmMuyecKue
yYpaBHEHUSA U
HEPaBEHCTBA,
IIPOCTEHILINE

CB0OOIHO OTIEPUPOBATH
MOHITHUSIMU: YPaBHEHUE,
HEPaBEHCTBO,
PaBHOCHUITbHBIE
ypaBHEHUS U
HEpaBEHCTBA, YpaBHEHUE,

JlocTmxeHue
pe3yabTaTOB pasjena
Il;

CBOOOJIHO OTIpeNieNTh
THUII ¥ BBIOUPATh METO
peneHus
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pemaThb
norapudmugeckue
ypaBHeHust Buja log a (bx
+ €) = d u mpocTeiime
HepaBeHCTBa BUJa log a X
<d:

peraTh MmoKa3aTelbHbIe
ypaBHeHHs, Bua a>*°= d
(rme d MoXkHO
NPE/ICTABUTH B BHJIC
CTETIEHU C OCHOBaHHEM
a) ¥ mpocTeitme
HepaBeHCTBa Bua 8 < d
(rme d MOXHO
MPE/ICTABUTH B BUJIC
CTETIEHU C OCHOBaHHEM
a);.

MPUBOANUTH HECKOJIBKO
MPUMEPOB KOPHEN
MPOCTEUIIIETrO
TPUTOHOMETPUYECKOTO
ypaBHEHUS BHJIA: Sin X =
a, cosXx=a, tgx=a,ctg
X = @, rxue a — tabInuyHoe
3HAYCHHE
COOTBETCTBYIOIICH
TPUTOHOMETPHUYECKOM

GyHKIHH.

UPpALMOHAIIbHBIE U
TPUTOHOMETPUUECKUE
YpaBHEHUs1, HEPABEHCTBA
U UX CUCTEMBI;
UCII0JIb30BaTh METO/IbI
peueHus ypaBHEHUM:
IPUBEIECHUE K BUY
«IIPOU3BEJICHUE PABHO
HYJII0» WU «4acTHOE
PaBHO HYIIIO», 3aME€Ha
NEPEMEHHBIX;
UCIIOJIb30BaTh METO/]
WHTEPBAJIOB AJIs
pelIeHNs] HEPaBEHCTB;
HCII0JIb30BATh
rpaduyueckuil MeTo1 A
MPUOIMKEHHOTO
pellIeHus] YpaBHEHHUI U
HEPaBEHCTB;
MU300pakaTh HA
TPUTOHOMETPUUYECKOMN
OKPYXHOCTH MHOECTBO
pelLIeHUI TPOCTEHIITNX
TPUTOHOMETPUYECKUX
YpaBHEHUH U
HEPaBEHCTB;

BBITIOJTHATH OTOOD
KOpHEN ypaBHEHUI WK
pELIeHNI HEPABEHCTB B
COOTBETCTBUU C
JOTIOJIHUTEIbHBIMHU
YCIOBUSIMU U
OTPaHUYEHUSIMHU.

ABJISAIOLLEECS CIIECTBUEM
JPYroro ypaBHEHUs,
ypaBHEHUS,
paBHOCUJIbHBIC Ha
MHOECTBE,
PaBHOCUJIbHBIE
npeoOpazoBaHus
YpaBHEHUU;

pemiaTh pa3HbIe BUIBI
YpaBHEHUH U HEPABEHCTB
U UX CHCTEM, B TOM
YHUCJIE HEKOTOPbIE
ypaBHEeHUS 3-U U 4-i1
cTerneHeu, qpooHo-
parmoHaIbHBIC U
WUPpALMOHAILHBIE;
OBJIAJICTh OCHOBHBIMU
TUTIAaMU TIOKa3aTeNbHBIX,
JT0Tapu(PMHUIECKUX,
UpPpaLMOHATILHBIX,
CTEICHHBIX YPaBHEHUH U
HEPABEHCTB U
CTaHJapTHBIMU
METO/IaMU UX pelIeHui u
NPUMEHSTH UX MPU
pellIeHnH 3a/1a4;
MPUMEHSTh TeopemMy besy
K PEIICHUIO YPAaBHEHUI;
MPUMEHSITh TEOpEMY
Buera ans pemenus
HEKOTOPBIX YPaBHEHUI
CTEIEHU BbIIIE BTOPOH;

MMOHUMATb CMBICJI TCOPEM

MOKa3aTeIbHBIX U
JorapuPpMUIECKUX
YpaBHEHUH U
HEPaBEHCTB,
HPPALMOHATIBHBIX
YpaBHEHUU U
HEPaBEHCTB,
TPUTOHOMETPUUYECKUX
YpaBHEHUU U
HEPaBEHCTB, UX
CUCTEM;

CBOOO/IHO pemiaTh
CHUCTEMbI JTUHECHHBIX
YpaBHEHUU;

peraTh OCHOBHBIC
THIIBI YPABHEHUH U
HEPaBEHCTB C
napaMmeTpamu;
MPUMEHSTH NIPU
pelIeHnH 3a1a4
HepaBeHcTBa Ko —
byHskoBckoro,
bepnynnu;

MMETh MpeJCTaBlICHUE
0 HEpaBEHCTBAX MEXIY
CPEITHUMU CTETICHHBIMU
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B noBce/iHEBHOM KHU3HU U
MIPU U3YYEHHUH JPYTUX
MPEAMETOB:

® COCTaBJISITH U peliaTh
YpaBHEHUS U CUCTEMBI
YPaBHEHUH IIPU pELICHUN
HECJIOKHBIX
MPaKTUYECKHUX 3a/1a4

B noBcenHEBHOM KU3HU U
MIPU U3YUYECHUH JIPYTUX
y4eOHBIX MPEMETOB:

® COCTaBJISITH U peliaTh
ypaBHEHUSI, CUCTEMBI
YpaBHEHUH U
HEpaBEHCTBA MpHU
pelIeHuy 3a1a4 IPYyrux
y4eOHBIX MPEAMETOB;

® HCIOJIb30BaTh
ypaBHEHUS U
HEpaBEHCTBA JIJIs
MTOCTPOCHUS 1
HCCTIe0BaHUS
MPOCTEUIINX
MaTeMaTHIEeCKUX
MOJIENIEN peaTbHBIX
CUTYalluid WIIH
MPUKIATHBIX 337a4;

® yMeTh
UHTEPIPETUPOBATH
MOJTYYEHHBIA TPHU
pelIeHUH ypaBHEHUS,
HEPaBEHCTBA WIIN
CUCTEMBI pe3yibTar,
OIICHUBATb €r0
npasjonoodue B
KOHTEKCTE 3aJJaHHON
peabHOM CUTYallUU WU
MPUKIIATHOM 3a/1a4u

0 PaBHOCWJIBHBIX U
HEPaBHOCUIIBHBIX
npeoOpazoBaHUSIX
YPaBHEHUH U YMETh UX
JIOKa3bIBaTh;

BJIa/IETh METO/IaMU
peleHus ypaBHEHUH,
HEPaBEHCTB M UX CHCTEM,
YMETb BBIOUPATH METO]T
peleHus u
000CHOBBIBATh CBOM
BBIOOD;

HCII0JIb30BaTh METOT
MHTEPBAJIOB JIJIs
pelIeHHsI HEPaBEHCTB, B
TOM YHCJIE€ TPOOHO-
panroOHAIBHBIX U
BKJIFOUAIONINX B ceOs
UppalMOHaIbHbIE
BBIPAYKEHUS;

pemaTh anredpandecKue
ypaBHEHUS U
HEPAaBEHCTBA U UX
CUCTEMBI C TapaMeTpaMu
anreOpanvecKkum 1
rpaduuecKkuM MeTo1aMu;
BJIQ/IETh Pa3HBIMU
MeTOIaMu
JI0Ka3aTenbCTBA
HEPaBEHCTB;

peliath ypaBHEHHS B
HENbIX YHCIIaX;

I/I306pa)KaTB MHOXXCCTBa
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Ha IUIOCKOCTH,
3a/1aBaeMble
ypaBHEHUSMH,
HEPaBEHCTBAMHU M UX
CUCTEMAaMHU;

CBOOOIHO MCIOJIb30BaTh
TOKJIECTBEHHbBIE
npeoOpazoBaHus Mpu
pelIeHnN ypaBHEHU 1
CHUCTEM YpaBHEHMI

B noBcegHeBHON JKU3HU U

IIpU U3YYECHUH APYIUX
PEIMETOB:
COCTaBJIATH U p€IIATh
ypaBHEHU:A, HEPABEHCTBA,
X CUCTEMBEI IIpU
pelIeHnH 3a1a4 Ipyrux
y4eOHBIX MPEIMETOB;
BBITIOJTHATE OLICHKY
MpaBI0TIOI0OMS
pe3yIbTaToB,
MOJTy9aeMBbIX TTPU
PELICHUH Pa3JInIHbBIX
ypaBHECHHI, HEPABEHCTB
U VX CHCTEM IIpH
pELICHUH 3a]1a4 IPYTUX
y4eOHBIX TPEJMETOB;
COCTaBJISITh U PEIIaTh
YpaBHECHHS U
HEPaBEHCTBA C
napameTpamu MpH
pelleHny 3a7a4 APYTux
yueOHBIX MPEAMETOB;
COCTaBIIATh ypaBHEHUE,
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HCPABCHCTBO UJIM UX
CUCTCMY, OIIMCBIBAIOIIINC
pEaIbHYIO0 CUTYAIUIO WIIU
IIPUKJIAIHYIO 33124y,
HHTEPIPETUPOBATH
MOJTy4YEHHbIE
pe3yibTaThl;
HCII0JIB30BaTh
MPOTPAMMHBIE CPEACTBA
Ipu pCUICHUHN OTACIbHBIX
KJIACCOB YPaBHEHUM U
HEPABEHCTB

DyHKUUHA

OmnepupoBars Ha
0a30BOM ypOBHE
MTOHATHSIMH:
3aBUCHUMOCTD BEJIMYMH,
(GyHKIMS, apryMEeHT U
3Ha4YCHHE (PYHKITUH,
00Jy1acTh OTIpeIeTICHUS U
MHOYECTBO 3HaYEHUN
dbyakMn, rpaduk
3aBUCHUMOCTH, Tpaduk
GbyHKIIMH, HYTIH
(GYHKIMH, TIPOMEKYTKH
3HAKOMOCTOSIHCTBA,
BO3pacTaHHE Ha
YHCIIOBOM MPOMEKYTKE,
yObIBaHUE HA YUCIOBOM
MIPOMEKYTKE,
HauOoJIbIIIEeE U
HauMeHbIIIee 3HaUCHUE
(YHKIIMY Ha YUCIIOBOM
MIPOMEKYTKE,
MIepPHOIUIECKas

OnepupoBaThb
MTOHATHSIMH:
3aBUCHUMOCTD BEJIMYHH,
GyHKLMS, apryMEHT U
3HaueHue PyHKINU,
00acTh onpeeneHus U
MHO€ECTBO 3HaYEHUH
dbyHKIIUH, TpaduK
3aBUCUMOCTH, TpaduK
byHKIIUY, HYIU
(GyHKIMH, TPOMEKYTKU
3HAKOMOCTOSIHCTBA,
BO3pacTaHue Ha
YHCIIOBOM MPOMEKYTKE,
yObIBaHUE HA YUCIOBOM
IPOMEXKYTKE,
HauboIbIIee U
HauMEHbIIIee 3HAYCHUE
(GyHKIIMM Ha YUCIOBOM
MIPOMEXKYTKE,
nepUoIuIecKast
GyHKIMS, IEpHOJ,

Bnanets noHsITUIMU:
3aBHCHMOCTH BEJIMYHH,
GbyHKIMS, apryMEHT U
3HaYeHUe PYHKIINU,
0051acTh onpeieNIeHus 1
MHOECTBO 3HaYEHUM
byHKIIUH, TpapUK
3aBUCHUMOCTH, Tpaduk
byHKIIUU, HYIU
(GYHKITUH, TPOMEXYTKH
3HAKOTIOCTOSIHCTBA,
BO3pacTaHue Ha
YHCIIOBOM MPOMEKYTKE,
yObIBaHUE HA YUCIOBOM
MIPOMEXKYTKE,
HauboJIbIIee U
HauMEHbIIIee 3HAYCHUE
(GyHKIMH HAa YUCIIOBOM
MIPOMEXKYTKE,
nepuoIuIecKast
byHKIMS, TIEpHOJ,
YyeTHas U He4YeTHas

JlocTuxenue
pe3yabTaTOB pasjena
1;

BIIQJICTh TIOHSATHEM
ACUMIITOTHI U YMETh
€ro NPUMEHSATH IIPH
peIlIeHnH 3a1a4;
MPUMEHSITh METO/IbI
pelIeHHs TPOCTENUIITUX
nuddepeHnanTbHbIX
ypaBHEHUI MEPBOTO U
BTOPOTO MOPSAKOB
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GbyHKIUS, TIEPHOT;
oTiepupoBaTh Ha 0A30BOM
YpOBHE MOHSITUSIMHU:
npsiMasi ¥ oOpaTHas
MIPOTIOPIIUOHATBHOCTD
JIUHEWHA,
KBaJpaTUyHasl,
norapupMuIecKas u
roKasarejabHasi QyHKINH,
TPUTOHOMETPUIECKHE
bynxumm;
pacrno3HaBaTh rpaQuKu
AJIEMEHTAPHBIX
GbyHKIMM: TpsaMolt U
oOpaTHOM
MPOTIOPITUOHATBHOCTH,
JIMHEHHOM,
KBaJIpaTUYHOM,
sorapupMuIecKoit u
MMOKa3aTeIbHOU
(ynxuni,
TPUTOHOMETPUYECKUX
(ynkuni;

COOTHOCUTH TpaduKu
3JIEMEHTapHBIX
GyHKIMNA: TPIMON 1
oOpartHoO#
MPONOPLUHUOHAIBHOCTH,
JIMHEHHOMH,
KBaIpaTUYHOM,
JnorapupMUIEecKon U
MOKa3aTeNbHOU

GbyHKIHH,
TPUTOHOMETPUUYECKHX

YeTHAst U HeYCTHAS
GyHKIHH;

OTIEPHPOBATH
MOHSITHSIMH: TIpsIMAsi U
oOparHas
IPOTIOPIHOHAITBHOCTD,
JIHEWHA,
KBaJIpaTHYHAs,
norapudmMuueckas u
noKa3aTebHast
byHKIINH,
TPUTOHOMETPHUCCKUE
byHKINY;

OTIpE/IeNSITh 3HAYCHUE
(GYHKIIMY 110 3HAYEHUIO
apryMeHTa mpu
pa3IUYHBIX CITOCO0ax
3aiaHust PyHKITUH;
CTPOUTH rpaduKu
W3YYCHHBIX (QYHKIIHI;
OTIMCBIBATh TIO TpapuKy
Y B MPOCTEUIINX
ciydasx no gopmyre
MOBE/ICHUE U CBOWCTBA
(byHKIMI, HAXOUTH 110
rpaduky GyHKIUHA
HauOOJIbIINE U
HAaUMEHbBIIINE 3HAUCHUS;
CTPOUTH 3CKH3 Tpaduka
byHKIMH,
yIIOBJIETBOPSIOLIECH
pUBEJICHHOMY Habopy
YCIOBUH (TIPOMEXKYTKU
BO3pacTaHMs/yObIBaHMS,

(byHKIIUHN; YMETb
NPUMEHSTH 3TH MTOHATHUS
IpY PEUICHNN 33/1aY;
BJIAJICTh MOHITHEM
cTerneHHast PyHKIHS,
CTPOUTSH ee rpaduK U
YMETh IPUMEHSTh
CBOWCTBA CTEIICHHON
(GYHKIMHM NIPU pEeLICHUH
3a/a4;

BJIAJICTh MOHITUAMHU
nokasareiabHasi QyHKUHS,
9KCTIOHEHTA; CTPOUTH UX
rpaduku 1 yMeTb
IIPUMEHATH CBOWCTBA
noKazareabHON (QyHKIMU
NIPY PEUICHNN 3a/1a4;
BJIAJICTh NOHITHEM
norapudmMudeckas
(GYHKIHS; CTPOUTH €€
rpaduK U yMETh
MPUMEHSATh CBOMCTBA
JorapuMudecKoit
(YHKIUY NP pEeILICHUU
3ajad;

BJIAJICTh MOHATUAMU
TPUTOHOMETPHUUYECKHE
(GYHKIUU; CTPOUTH UX
rpaduku 1 yMeThb
IPUMEHSTh CBOMCTBA
TPUTOHOMETPUUYECKHUX
(GyHKIUI IpH pereHun
3ajay;

BJIAJICTh MOHITHEM
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¢bynkuuii ¢ popmynamu,
KOTOPBIMH OHH 33J1aHBbI;
HaXOJUTh 10 rpaduky
NpUOIMKEHHO 3HAUCHHUS
(YHKIIMY B 33JaHHBIX
TOYKaX;

OTIPENIENATH N0 TpaduKy
CBOMCTBA (DYHKITHH
(HynH, TPOMEXYTKU
3HAaKOTMIOCTOSTHCTBA,
MIPOMEKYTKH
MOHOTOHHOCTH,
HauOOJIBIIINE U
HaMMEHBIINE 3HAYCHUS U
T.1IL.);

CTPOHTH ICKHU3 Tpaduka
byHKINH,
YAOBJIETBOPAIOIIEH
MIPUBEICHHOMY Ha0O0py
YCIIOBHH (MMPOMEKYTKH
BO3pacTaHus / yObIBaHUS,
3Ha4YCeHHE (PYHKIIUU B
3aJJaHHOM TOYKE, TOUKH
AKCTPEMYMOB H T.11.).

B nosBceHeBHOM XU3HU U

MPU U3YYECHUU JPYTUX
MPEIMETOB:
OIpeNENATh MO
rpadukaMm CBOMCTBA
pealbHBIX MPOIIECCOB U
3aBUCUMOCTEH
(Haubonpiue u
HaUMCHBIIINE 3HAYCHMUS,
MIPOMEXYTKH

3HaYeHue QyHKLIUU B
3aJJaHHOM TOYKE, TOUKHU
KCTPEMYMOB,
ACUMITOTHI, HYJIU
(GYHKIUH # T.1.);

e peliath ypaBHEHUS,
MPOCTEUILINE CUCTEMBI
YpPaBHEHUH, UCTIOJb3YS
CBOMCTBa (PYHKIUN U X
rpaduKoB.

B noBcenHeBHOM KU3HU U
IPU U3YYEHUHU JPYTUX
y4eOHBIX MPEAMETOB:

e OmpenensaTh 1o
rpadukam u
WCIIOJIb30BAaTh IS
pelIeHUs TPUKIaIHBIX
3a7a4 CBOMCTBA
peanbHBIX MPOLIECCOB U
3aBHCHUMOCTEHN
(mambospIIe 1
HaVMEHBbIIINE 3HAYCHMUS,
IPOMEKYTKHU
BO3pacTaHus U
yObIBaHMS QYHKITUH,
IPOMEKYTKHU
3HAKOIOCTOSIHCTBA,
ACUMIITOTBI, IEPUOJ U
T.IL.);

® UHTEPHPETUPOBATH
CBOCTBA B KOHTEKCTE
KOHKPETHOU
[IPaKTUYECKON
CUTYALINH;

oOpartHast QyHKIIHS;
MPUMEHSATDH 3TO MOHSITHE
MIpU PELLICHUH 3a]1aY;

® TIPUMEHSTH IIPU PEUICHUN
3a/1a4 CBOMCTBA
(YHKLMI: 4YETHOCTb,
MEePUOAUYHOCTD,
OTPaHUYEHHOCT;

® TIPUMEHSTH MIPHU PEUICHUN
3a/1a4 npeoOpa3oBaHus
rpadukoB QyHKIHUIH;

® BIAACTHh MOHITHUIMU
YUCIIOBas
MOCJIEI0BATEILHOCTD,
apudmMeTnyecKas u
reoMeTpudeckas
MIPOTPECCHS;

® [PUMEHSATH IPU PELICHUN
3a7a4 CBOMCTBA U
MpU3HAKU
apupMeTUIECKON U
reoMeTpUYECKON
MPOTPECCUH.

B noBceqHEBHOM KU3HU U
[PU U3YYECHUU JPYTUX
yueOHBIX MPEAMETOB:

e  OmpenessaTh 1o rpapukam
Y UCTIOJIB30BaTh JIJIs
pelIeHus TPUKIIATHBIX
3a7a4 CBOMCTBA
pealbHBIX MPOIECCOB U
3aBUCUMOCTEN
(HauOounplINE U
HAaMMEHbIIINE 3HAUCHMUS,
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BO3pacTaHus U
yOBIBaHUS, TPOMEKYTKH
3HAKOIIOCTOSIHCTBA U
T.IL.);
WHTEPIPETUPOBATH
CBOMCTBA B KOHTEKCTE
KOHKPETHOU
MPAKTUYECKOUN CUTYyaIUU

OTIpE/ICIISATh 1O
rpadukam npocreiimme
XapaKTePUCTUKH
NePUOTNICCKUX
IIPOIIECCOB B OMOJIOTHH,
SKOHOMUKE, MY3BIKE,
panmocBsI3u H Jp.
(ammuinTyna, nepuos u
T.I.)

IPOMEXKYTKU
BO3pACTaHMs U YObIBAaHHS
(bYHKIIUH, TPOMEKYTKH
3HAKOMOCTOSIHCTBA,
ACUMITOTHI, TOUKH
neperu6a, nepuo u
T.IL.);

UHTEPIPETUPOBATH
CBOWCTBA B KOHTEKCTE
KOHKPETHOU
IIPaKTUYECKON
CUTYalluu;.

OTIPENENIATh MO rpadukam
IpOoCTeNIINe
XapaKTePUCTUKU
NEPUOTUUECKUX
MIPOIIECCOB B OMOJIOTHH,
9KOHOMUKE, MY3BIKE,
PaTuOCBS3H U JIp.
(ammuIMTYQ, TIEPUOT U
T.11.)

JJ1eMeHThbI
MaTEeMaTHYECKOro
aHaAJIN3a

OnepupoBaTh Ha
0a30BOM ypOBHE
MOHATHSIMHU:
Mpou3BOIHAS (PYHKIIUU B
TOUKe, KacaTelbHasl K
rpaduky GyHKIUY,
Mpou3BoiHAs (DYHKIIHH;
OTIpEIeNIATh 3HAYCHHE
MIPOU3BOIHON (PYHKIMU B
TOYKE 10 N300paKEHUIO
KacaTelbHOU K Irpaduky,
MIPOBEICHHOU B ATOM
TOYKE;

OnepupoBaTh
TOHSATHUSIMH:
NPOM3BOIHAS (PYHKIIMU B
TOYKE, KacaTeJIbHas K
rpaduky GyHKIHH,
NIPOM3BOIHAS (PYHKIIHH;
BBIUUCIIATH
IPOM3BOJIHYIO
OJIHOYJICHA, MHOTOYJICHA,
KBaJIPaTHOTO KOPHS,
POU3BOJIHYIO CYMMBI

(b yHKIHIA;

BBIYUCTISATH

Bnanetr noustuem
OCCKOHEYHO yOBIBarOIIas
reoMeTpuIecKast
MPOrPECCUs U YMETh
HMPUMEHSTH €ro IPH
pCIIIeHUH 3a/1a4;
IPUMEHSITD JUIS PEIICHUS
3aJ1a4 TEOPHIO MPEICIIOB;
BJIAJIETHh HOHSATHUIMU
OECKOHEYHO OOJIBIINE U
OCCKOHEYHO MaJIbIe
YHCIIOBEIE
MOCJIEA0BATENLHOCTH U

JlocTnxenue
pE3yJIbTaTOB pa3zena
I1;

CBOOOIHO BJIAJICTh
CTaHJapPTHBIM
anmapaTom
MaTeMaTu4ecKoro
aHaNM3a st
BBIYHCIICHUS
HPOU3BOIHBIX
GbyHKIMH OJHOU
[IEPEMEHHO;
CBOOOJIHO MTPUMEHSTh




24

pelaTh HECIO0KHbIE
3a/1a4y Ha IPUMEHEHUE
CBSI3U MEXKIY
MIPOMEXKYTKaMHU
MOHOTOHHOCTH U
TOYKaMH 3KCTpeEMyMa
(GyHKIMH, ¢ OJTHON
CTOPOHBI, U
MIPOMEXKYTKaMHU
3HAKOTOCTOSIHCTBA U
HYJISIMU TIPOU3BOTHON
9TON PyHKIIUH — C
JIPYTOH.

B nmoBcenHeBHOM XU3HU U

MPH U3YYSHHUH JAPYTUX
MPEIMETOB:

MOJIb3YACh TpaduKaMu,
CpaBHHMBATh CKOPOCTHU
BO3pacTanus (pocTa,
MOBBIILIECHUS, YBEITHUCHUS
Y T.I1.) WJIK CKOPOCTH
yObIBaHUsI (TTaIeHUS,
CHIDKEHHUSI, yMEHBIICHUS
Y T.I1.) BEJIMYMH B
pealIbHBIX Ipolieccax;
COOTHOCUTH TpaduKu
pEaNIbHBIX MTPOLIECCOB U
3aBUCHUMOCTEH C HX
OTICAHUSMH,
BKJIIOYAIOIUMU
XapaKTePUCTUKHU
CKOPOCTH U3MEHEHUs
(OBICTpBII pOCT, MIaBHOE
MOHWKEHHE U T.I1.);

MIPOU3BOIHBIC
3IIEMEHTAPHBIX PYHKIUH
1 UX KOMOMHALINH,
UCIIOJIB3YS CTIIPAaBOYHBIC
MaTepUabl;

® JCCIIEIOBATH B
IIPOCTEUIINX CITYdasIX
GyHKIMH HA
MOHOTOHHOCT,
HAXOJWTh HAUOOJBIIHE U
HAaUMEHBIINE 3HAUCHUS
GYHKIIUN, CTPOUTH
rpaduKu MHOTOUYJICHOB U
MPOCTEUIIIHNX
panoHATBHBIX QYHKIIAN
C UCTIOJIh30BaHUEM
amnmapara
MaTeMaTH4eCKOTro
aHayM3a.

B nosceHeBHOM JKU3HU U
P U3YYECHUU JPYTUX
y4eOHBIX MPEMETOB:

® pemiarh NPUKIaJHbIE
3a/1a4u U3 OUOJIOTHH,
(bU3UKH, XUMUH,
SKOHOMMKH U IPYTUX
PEIMETOB, CBSI3aHHBIE C
UCCIIeJOBAaHUEM
XapaKTEePUCTHK
pealbHBIX MPOLIECCOB,
HaXO0XJIEHUEM
HauOOJIBIINUX U
HAaUMEHBIINX 3HAYCHUH,
CKOPOCTH M YCKOPEHUS U

YMETh CPAaBHUBATH
0eckOHEeuHO 0OJbIINE U
0OECKOHEYHO MaJible
MOCTIEIOBATEIHHOCTH;
BJIQJICTh MTOHATHSAMH:
pON3BOIHAS (PYHKIIMH B
TOYKE, TPOU3BOTHAS
2SIV

BBIYHCIISITH TIPOU3BO/THBIE
AJIEMEHTApHBIX QYHKIUI
1 UX KOMOHMHAINN;
UCCIIEI0BATh PYHKLNU
Ha MOHOTOHHOCTb U
IKCTPEMYMBI;

CTPOUTH TpapUKu U
MIPUMEHSITh K PEIICHUTO
3aj1a4, B TOM YHCIIE C
napaMeTpoM;

BJIQ/IETh MOHATHEM
KacareJbHas K rpaduky
(GYHKIIUU U YMETh
IPUMEHSITH €ro IpH
pellIeHnH 3a/1a4;

BJI3/IETh MOHITUSIMU
nepBooOpazHas GyHKIHS,
OIpeICTICHHBIN
UHTETpa,

MPUMEHSITh TEOpEMY
Herorona—JleitOauna u
ee CIeACTBUS s
pelieHus 3a1a4.

B noBcegHeBHO KU3HU U

IPU U3YYEHUHU APYrUX
y4eOHBIX MPEJMETOB:

anmnapar
MaTeMaTH4ECKOI0
aHaym3a Jyist
UCCIIEIOBAHUS
GyHKUUNA 1
MIOCTPOEHHUS I'paUKOB,
B TOM YHCJIE
UCCIJIEIOBAHUS HA
BBIIYKJIOCTb;
OIepUpOBaThH
MOHSATHEM
nepBooOpazHon
(GYHKIIUU TS peIIeHUS
3ajad;

OBJIa/IE€Th OCHOBHBIMU
CBeIEeHUSIMU 00
nHTerpaie Herorona—
JleiiOHuIa U ero
MPOCTEUIINX
MPUMEHECHHUSIX;
OTIEpUPOBATH B
CTaHJAapPTHBIX
CUTYaIUsAX
MIPOU3BOIHBIMHU
BBICIIIHUX MOPSIKOB;
YMETb IPUMEHSTH NpU
pellIeHnu 3a1a4
CBOMCTBA
HENPEPHIBHBIX
(ynxumit;

YMETb PUMEHSTH MpU
pelIeHnN 3a1a4
TEOPEMBI
Beiiepmrpacca;
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WCTIOJIb30BATh TPaPUKH
peabHBIX MPOLECCOB
TUISL pEIIeHUs
HECIIOKHBIX TPUKIIATHBIX
3aja4, B TOM 4HCIe
ompenenss 1o rpadpuxKy
CKOPOCTb X0/1a TpoIiecca

T.IL;
UHTEPIIPETUPOBATD
IIOJIy4YEHHBIE PE3YIbTAThI

peliaTh MpUKIaIHbIC
3a7a4M U3 OMOJIOTHH,
(bU3HUKH, XUMUH,
OKOHOMHKH H JIPYTUX
MPEIMETOB, CBSI3aHHBIC C
HCCIICI0BaHUEM
XapaKTePUCTHK
MPOIIECCOB;
WHTEPIPETHPOBATH
MOJTydeHHBIC PE3YIbTATHI

YMETh BBITIOJIHSATH
MPpUOJIMKEHHbIE
BBIYMCIICHUS (METO/IbI
pelIeHusl ypaBHEHHI,
BBIYMCIICHUS
OIPEJEIIEHHOTO
UHTErpana);

YMETh IPUMEHSATD
MIPUJIOKEHNE
MPOU3BOJHOMN U
OTIPEJEIIEHHOTO
MHTErpaa K peleHuIo
3aJ1a4 eCTECTBO3HAHMUS;
BJI4/IETh MOHATHIMHU
BTOpAast MPOU3BOIHAS,
BBITTYKJIOCTh rpaduka
GYHKIMH U YMETh
uccaenoBaTh (yHKITUIO
Ha BBITYKJIOCTh

Crartucruka u
Teopus
BEPOATHOCTEN,
JIOTHKA U
KOMOHMHATOPHUKA

OnepupoBaTh Ha
0a30BOM ypOBHE
OCHOBHBIMH
onHcaTeIbHbIMU
XapaKTepUCTUKaAMH
YHICIIOBOrO Habopa:
cpenHee
apudmeruueckoe,
MeraHa, HauOoJbllee u
HauMeEHbIIIee 3HAUYCHUS;
omepupoBaTh Ha 0a30BOM
YPOBHE NOHSTUSIMHU:
94acTOTa U BEPOSITHOCTh
COOBITHS, CITydalHbIN
BBIOOD, ONIBITHI €

NmeTts nipeacraBieHue o
JTUCKPETHBIX U
HEIPEPHIBHBIX
CITyJailHBIX BEIMUYMHAX U
pacrpeneneHusx, o
HE3aBUCHMOCTH
CITy4ailHBIX BEJINYHH;
UMETh MPECTABICHUE O
MaTeMaTHYECKOM
0KHMJIaHUH U JTUCTICPCUHU
CIIy4ailHbIX BETTUYHH;
UMETh MPECTABICHUE O
HOPMAaJIbHOM
pacnpeneneHuu u
npuMepax HOpMaJIbHO

OnepupoBaTh
OCHOBHBIMH
ONMCaTEIbHBIMU
XapaKTEePUCTUKAMHU
YHCIIOBOTO Habopa,
MOHSATUEM I'eHEepaJIbHAs
COBOKYITHOCTb U
BBIOOPKOII U3 Hee;
ONIEpPUPOBATH
MOHATUSAMHU: YaCTOTa U
BEPOSITHOCTH COOBITHS,
CyMMa U IIPOU3BEIACHUE
BEPOSITHOCTEM,
BBIUNCIIATH BEPOSITHOCTH
COOBITHI1 Ha OCHOBE

JlocTmxenue
pe3yabTaTOB pazjesa
I1;

MMETh MpeJCTaBlICHUE
0 LIEHTPaJIbHOU
MpeaeIbHON TEOpEME;
MMETh MpeJCTaBlICHUE
0 BBIOOPOYHOM
kodurmenTe
KOPPEJSIUU U
JIMHEHOM perpeccuu;
UMETh MpeCTaBlICHUE
O CTaTUCTUYECKUX
TUIIOTE3aX U MPOBEPKE
CTaTUCTUYECKOU
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PaBHOBO3MOKHBIMH
AJIEMEHTaPHBIMU
COOBITHSIMH,

®  BBIYHUCIIATH BEPOSITHOCTH
COOBITHII HA OCHOBE
IojicyeTa yuciia
HCXOJIOB.

B nmoBcemHeBHOI XKU3HA U
TP U3YICHHUH JIPYTHX
MPEAMETOB:

® OIICHUBAThH M CPABHUBATH
B IPOCTBIX CITydasx
BEPOSTHOCTH COOBITHII B
peanbHOM KU3HH;

® YHTaTh, COMOCTABIIAT,
CpaBHHBATh,
WHTEPIPETUPOBATH B
MPOCTHIX CITydasiX
peanbHbIC TaHHbBIC,
MIPEACTaBICHHBIC B BUIC
Ta0JINII, TUarpamm,
rpaguKoB

pacnpeesIeHHbIX
CIIy4alHbIX BEJIMYMH;
OHMMATh CYTh 3aKOHA
OOJIBIIUX YnCeT U
BBIOOPOYHOIO METOJ1a
U3MEpEHUS
BEpPOSTHOCTEM;

UMETb MPEJCTaBICHNUE 00
YCIIOBHOW BEPOSATHOCTH U
0 MOJIHOM BEPOATHOCTH,
IPUMEHSTDH UX B
pelIeHNH 3a]1ay;

HMMETh IPEJCTABICHUE O
Ba)KHBIX YaCTHBIX BUIAX
pacnpeneneHuil u
MIPUMEHSTH UX B
pELIeHNH 3a]1aY;

UMETh MPEACTABICHUE O
KOPPEJSLHNU CITydailHbIX
BEJIMYHH, O JIMHEHHOMI
perpeccum.

B noBceHeBHOM XKU3HU U

IIPH U3YYCHUH JPYTUX
PEIMETOB:

BBIYHCIIATH WIH
OIICHUBATh BEPOSITHOCTH
COOBITHI B pealibHO
JKHU3HH;

BBIOMpATh MOIXOISAIIUE
METO/IbI IPEICTABICHHS
1 00pabOTKHU JaHHBIX;
YMETh peliaTh
HECJIOKHBIE 3aa4l Ha
MPUMEHEHHE 3aKOHA

[I0/ICYETA YUCIIA
UCXO/I0B;

BJIa/IETh OCHOBHBIMU
MOHSATUSAMU
KOMOMHATOPUKHU U YMETh
WX MIPUMEHSTh IPU
pelIeHnH 3a/1a4;

UMETh NpecTaBiIeHue 00
OCHOBAax TEOPHUH
BEpPOSTHOCTEM;

UMETh MPEJCTABIEHUE O
JTUCKPETHBIX U
HETPEPHIBHBIX
CIIy4alHbIX BEJIMUMHAX U
pacrpeeneHusx, o
HE3aBHCUMOCTH
CIIy4ailHbIX BEJIMYMH;
UMETh MPECTaBIEHUE O
MaTeMaTH4YeCKOM
0’KUJAHUH U TUCTIEPCUU
CIy4alHbIX BEJIMYMH;
UMETh MPECTaBICHUE O
COBMECTHBIX
pacnpeaeneHusx
CIIy4ailHbIX BEJIUYHH;
MOHUMATh CyTh 3aKOHA
OOJBIINX YKCeT U
BBIOOPOYHOTO METO1a
U3MEpEeHUs
BEPOSITHOCTEH;

UMETh MPECTaBICHUE O
HOPMAaJIbHOM
pacnpeneneHuu u
npuMepax HOpMaJIbHO

THIIOTE3HI, O
CTaTUCTHKE KPUTEPHUS U
ee YpOBHE 3HAYMMOCTH;
UMETh MPECTABIICHHUE
0 CBSI3M AMIIHUPUIECKUX
U TEOPETHIECKUX
pacrpeieIeHN;

UMETh MPECTABIICHHUE
0 KOJJMPOBAHWUH,
JBOMYIHOM 3aITHCH,
JTIBOMYHOM JIEPEBE;
BJIQJIETh OCHOBHBIMU
MOHATUSIMH TEOPHHU
rpados (rpad,
BepIInHa, pedpo,
CTETICHb BEPIINHEI,
NyTh B rpade) u ymeTh
IPUMEHSATh UX IIPU
peLIeHNH 3a/ay;

UMETb MIPECTAaBICHHUE
0 JIEPEBbSX U YMETh
HIPUMEHSATH [IPU
pelLIeHNH 3a/1ay;
BJIAJICTh IOHATHEM
CBSI3HOCTb U YMETh
IPUMEHSATh
KOMIIOHEHTbI
CBSI3HOCTHU IIpU
pelLeHnH 3a/ay;

YMETh OCYILECTBIISATh
MyTU 10 pedpawm,
00xo1p!1 pedep u
BepLIUH rpada;

UMETb MIPEJCTABICHHUE
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OOIBIINX YHCENT B
COIIMOJIOTHH,
CTpaxOBaHUH,
3/paBOOXPAHECHUH,
oOecrnieueHNH
0e30I1aCHOCTH
HACCJICHHS B
Ype3BbIYaNHBIX
CUTYaIHIX

pacnpeneneHHbIX
CIIy4alHbIX BEJIMYMH;
HUMETH MPEACTABICHUE O
KOPPEJSLHH CIIydalHbIX
BEJIUYMH.

B noBceaHeBHON KU3HU U

IIPU U3YYEHUHU JPYTUX
IIPEIMETOB:

BBIYUCIISATH WIN
OIICHUBATh BEPOSITHOCTH
cOOBITHI! B peasibHOM
YKU3HH;

BBIOMpATh METOIbI
MOIXOJISIIIETO
MpEeJICTaBICHUS U
00pabOTKM JaHHBIX

00 siiIepoBOM U
raMHJIbTOHOBOM IIyTH,
HUMETH IIPEJCTaBICHUE
O TPYAHOCTH 33aJa4u
HaXO0X/IEHUs
raMHJIbTOHOBA IIyTH;
BJI3/IETh NOHATUIMU
KOHEYHbIE U CYETHbIE
MHO>KECTBA U YMETh UX
IIPUMEHSTH NIPU
pelIeHny 3a1ay;

YMETb IPUMEHSATH
METOJ
MaTeMaTHYECKOU
MHIYKIHH;

YMETb PUMEHSTH
npuHUuI {upuxie npu
penIeHny 3a1a4

TekcToBBIC
3agavum

PemraTe HecnoxxubIe
TEKCTOBBIC 3aJ1a9H
pa3HbIX TUIIOB;
aHaJIM3UPOBAThH YCIOBHUE
3a7a4u, Ipu
HEOOXOIMMOCTH CTPOUTH
JUISL €€ peleHust
MaTeMaTHUYECKYIO
MOJICIIb;

IOHUMATh B
HCITOJIB30BaTh JJIS
pelIeHus 3a1a49u
nHpopMaIuio,
MPEACTABICHHYIO B BUJIE
TEKCTOBOM U
CHMBOJILHOM 3aIlHCH,

Pemate 3agaun pa3Hbix
THIIOB, B TOM YHCJIE
3aa4M [OBBIIIEHHOMN
TPYIHOCTH;

BBIOMPATh ONTUMAJIbHBIN
METOJ peIIeHUs 3a/1a4H,
paccMarpuBas
pa3IUYHBIE METO/IBI;
CTPOHTH MOJICITh
pEIICHUS 3a/1a4H,
MIPOBOJIUTH
JIOKa3aTeJIbHbIE
paccyXJIeHus;

peliaTth 3a1auu,
TpeOyromue nepedopa
BapHAHTOB, IPOBEPKHU

Pemrats pa3nbie 3agaumn
MOBBIIEHHOUW TPYAHOCTH;
aHAJIM3UPOBATH YCIIOBUE
3aJ1a4uu, BHIOUPATh
ONTUMAJILHBIA METOT
pelleHus 3a/1auu,
paccMmarpuBas
pa3InyYHbIe METO/IbI;
CTPOUTH MOJIENb
pelleHus 3a/1auu,
MIPOBOJUTD
JIOKa3aTeNbHbIE
paccyXJeHus Mpu
peIlIeHNH 3aa4u;
peliaTth 3aauu,
TpeOyromue nepedbopa

JlocTnxenue
pe3yabTatoB pasnaena II
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cXeM, TabJuIl, Tuarpamm,
rpauKOB, PHCYHKOB;
JIEMCTBOBATH 10O
ITOPUTMY,
CoJIepXKaIiemMycs B
YCIIOBHH 3a/1a4U;
WCIIOJIb30BATh
JIOTUYECKUE
paccyxJieHus pu
pelIeHu  3a1a4H;
paboTats C
U30BITOUHBIMH
YCIIOBUSIMH, BBIOHUpast U3
Bcel nHpopMmanuuy,
JaHHEIE, HEOOXOIUMEIE
JUTSI peIIeHUs 3a/1a4u;
OCYIIECTBIISATh
HECJIOKHBIN TIepedop
BO3MOYKHBIX PEIICHUH,
BBIOMpas U3 HUX
ONTUMAJILHOE TIO
KpUTEPHUSIM,
chopMyIUPOBaHHBIM B
yCIIOBUU;
aHAJIM3UPOBATH U
UHTEPIPETUPOBATH
TIOJIy4YEHHBIE PEILICHNUs B
KOHTEKCTE yCIOBHS
3a/1auu, BHIOMPATh
pelIeHus, He
MPOTHUBOPEYAIIIHE
KOHTEKCTY;

pemiaTth 3a/1a4u Ha
pacder CTOMMOCTH

yCJIOBHIA, BBIOOpa
ONTUMAIIHOTO
pe3yibTara;

®  aHaJIM3UpOBAThH U
UHTEPIPETHPOBATH
pe3yabTaThl B KOHTEKCTE
yCIIOBUS 33J1auH,
BbIOMpATh PELICHMUS], HE
IPOTHBOpEYAIINE
KOHTEKCTY;

® TIEPEeBOAUTH PU
pelIeHIH 3aJa9u
WH(POPMAITHIO U3 OJTHON
opmsI B IpyTyIO,
WCTIONB3Ys TIPU
HEO00XO0IMMOCTH CXEMBI,
TabnuIbl, rpaduk,
JarpaMMBl;

B noBceHEeBHOM XKU3HU U
IPY U3Y4EHUHU APYTHX
IPEIMETOB:

® pelarh NPaKTHYECKHE
3aJa4uu M 3a/1a4u U3
JPYrux OpeaMeToB

BapUAHTOB, IPOBEPKHU
yCJIOBHIA, BBIOOpa
ONTHUMAJILHOTO
pe3yabTara;
AHATM3UPOBATH U
UHTEPIPETHPOBATH
MOJTyYCHHBIC PEIICHUS B
KOHTEKCTE YCIIOBHS
3a/1a4M, BHIOMPATh
pelIeHHUs, He
MPOTUBOPEUAIIIHC
KOHTEKCTY;

MIEPEBOJTUTH TIPU
peIIeHNH 331291
nH(pOpMAaIHIO U3 OJTHON
(dbopMBI 3amUCH B
JPYTYIO, UCTIOJIB3YS TIPH
HEOOXOIMMOCTH CXEMEI,
TaOMHIIBI, TPAPUKH,
JIarpaMMBl.

B noBceqHEBHOM KU3HU U

IIPU U3YYEHUU JPYTUX
PEeIMETOB:

peliaTh NpakTHYeCcKue
3a]a4d U 3aJ1a4u U3
JIPYTUX TPEIMETOB
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MOKYIIOK, YCIIYT, TIO€3/I0K
U T.IL;

pelIaTh HeCIOKHbBIC
3a7a4M, CBSI3aHHBIE C
JIOJIEBBIM YYaCTHEM BO
BIaieHNH (pupmoi,
MPEAIIPUATHEM,
HEJIBUKHUMOCTBIO;
penIaTh 3a/1a4u Ha
MIPOCTHIC MPOIICHTHI
(cucCTeMBbI CKUJIOK,
KOMHCCHUH) U Ha
BBIYHCIIEHHE CIOKHBIX
MIPOIIEHTORB B Pa3IMIHBIX
CXeMax BKJIaJ0B,
KpPEJAUTOB U UTOTEK;
penraTh MPaKTHICCKHE
3a/1auu, TpeoOyromnme
HCIIOJIL30BaHHUSA
OTPHIIATEILHBIX YHCETT:
Ha oTpe/ieTIieHre
TEeMIIepaTyphl, Ha
OTIpeIeTICHUE TIOJIOKCHUS
Ha BPEeMEHHOU ocH (J10
HaIei 3pbl ¥ 1oclie), Ha
JIBHKEHUE TEHEKHBIX
CpenCTB
(mpuxoxa/pacxom), Ha
ompeeaeHue
TITyOUHBI/BBICOTHI U T.I1.;
HCIIOJIE30BaTh ITOHSITHE
macirrada s
HaXO0XJICHUS PaCCTOSHUMN
Y JUTMH Ha KapTax,




30

IUIaHAX MECTHOCTH,
IUIaHaX TTOMEIICHUM,
BBIKpOKaX, Ipu paboTe
Ha KOMITBIOTEPE U T.II.

B nmoBcemHeBHOIM XKU3HU U
MIPU U3YYCHHUH JPYTUX
MPEAMETOB:

® pelaTh HECIOXKHbBIC
MpaKTUYECKHE 3a7a4u,
BO3HHUKAIOIINE B
CUTYaIIHIX
MMOBCETHEBHOM JKU3HU

I'eomerpus

e OmnepupoBarb Ha
0a30BOM ypOBHE
MOHATHSMU: TOYKA,
MpsiMast, TNIOCKOCTh B
MIPOCTPAHCTBE,
napayuieNbHOCTh U
MEePIEeHIUKYIIIPHOCTD
MPSAMBIX U IJIOCKOCTEH;

® pacro3HaBaTh OCHOBHbBIE
BH/JIbI MHOTOI'PaHHUKOB
(mpu3ma, nupamua,
MPSAMOYTOJIbHBIN
napajuiesenumne, Kyo);

® 1300paXkaTh U3yyaeMble
(burypsl OT pyKku U ¢
MIPUMEHEHHEM MPOCTHIX
YEePTEHKHBIX
WHCTPYMEHTOB;

e jienaTh (BBIHOCHBIC)
TUIOCKUE YEPTEXHU U3
PUCYHKOB IPOCTBIX
00BEMHBIX (UTYp: BUI

OnepupoBaThb
MTOHATHSAMH: TOYKA,
MpsiMasi, TNIOCKOCTh B
MPOCTPAHCTBE,
MapajieIbHOCTD U
NepIEHANKYISPHOCTD
MPSMBIX U TIOCKOCTEM;
NPUMEHSTH JUIS PEIICHUS
3a71a4 TeOMETPHUYECKHE
(bakThI, €CITN YCIOBUS
NPUMEHECHHS 33]IaHbI B
SIBHOU (hopMme;

pelaTh 3a/1a4M Ha
HaXOXKICHUE
TCOMETPUICCKUX
BEJIMYHH 10 00pa3iam
WIN QJITOPUTMAaM;
Jenath (BBIHOCHBIC)
TUTOCKUE YEPTEKHU U3
PUCYHKOB 00BEMHBIX
buryp, B ToM ymcie
pHCOBATh BUJ| CBEPXY,

Bnanets
TeOMETPHUICCKHUMH
MOHITHSIMH TTPH
pEIIeHNH 337249 U
MIPOBEJICHUU
MaTeMaTHYECKUX
pacCyXJIEHU;
CaMOCTOSITEIbHO
dbopmMyIHpOBaTh
OTIpeeNIeHuUs
FEOMETPUYECKUX PUryp,
BBIJIBUTATh TUIIOTE3BI O
HOBBIX CBOWCTBAX U
pU3HAKax

FEOMETPUYECKUX QUTyp U

000CHOBBIBATh WIIH
OTIPOBEPraTh HX,
0000111aTh WIN
KOHKPETHU3UPOBATh
pe3ynbTaThl HA HOBBIX
KJaccax ¢uryp,
IPOBOJIUTH B HECJIOKHBIX

Nwmerts npencraBnenue
00 aKCHOMaTHYECKOM
METOJIE;

BJIAJIETh HOHITHEM
TeOMETPUYECKHE MECTa
TOYEK B MIPOCTPAHCTBE
Y YMETh NPUMEHSTH UX
JUISL pEelIeHUs 3a]1a4;
YMETh IPUMEHSITH ISl
pelieHus 3aa1a4
CBOMCTBA IVIOCKUX U
JIByrpaHHbIX YIJIOB,
TPEXTPAHHOTO yTJIa,
TEOpEMbl KOCUHYCOB U
CHUHYCOB IS
TPEXTPaHHOTO YyIJia;
BJIAJICTh OHITHEM
MEepHEHINKYIISIPHOE
CE€YEHUE MPU3MBbI U
YMETh IPUMEHATH €T0
P PEILICHUH 3a/1ay;
MMETh NPECTABICHUE




31

CBEpXy, COOKY, CHU3Y;
M3BJIEKATh MH()OPMAIIHIO
0 MPOCTPAHCTBEHHBIX
FeOMETPUUECKHUX
¢burypax,
MIPE/ICTaBICHHYIO Ha
YEepTekKax U PUCYHKAX;
MIPUMEHSTH TEOPEMY
[Mudaropa npu
BBIYMCIICHUU JJIEMEHTOB
CTEPEOMETPUUYECKUX
uryp;

HaxO0JIUTh 0OBEMBI U
IIJIOIIAI TTOBEPXHOCTEN
MPOCTEUIINX
MHOTOTPaHHUKOB C
MpUMEHEeHHEeM (PopMyIT;
pacrno3HaBaTh OCHOBHbBIE
BH/JIBI T€JI BpALCHUS
(konyc, nuuHIp, chepa
¥ 1map);

HaXOJUTh 00bEMBI U
IUJIOLIA/IA TTOBEPXHOCTEH
MPOCTEUIINX
MHOTOTPAaHHUKOB U T€J
BpaIleHUs C
pUMEeHEeHHEeM (HOpMYIL.
B noBcenHeBHOM KU3HU
Y TIPU U3YYEHUU JPYTUX
MIPEeIMETOB:

COOTHOCHTD
abCTpaKTHBIE
F€OMETPUYECKHE
TOHATHS U (PAKTHI C

cOOKY, CTPOUTH CEUCHHUS
MHOTOTPaHHHKOB;
U3BJICKATh,
UHTEPIIPETHPOBATH U
npeoOpa3oBHIBATH
UH(POPMAILIHIO O
rEOMETPHUICCKUX
¢urypax,
MIPEJICTABICHHYIO Ha
yeprexax;
PUMCHSITh
reoMeTpuueckue (paxThbl
JUTSL PEIICHUS 33]1a4, B
TOM YHCIIe
MPEIOIararonmx
HECKOJIBKO IIaroB
peIICHHS,

OTIMCHIBATh B3aUMHOE
PacmoioKeHue IPSIMbIX
U IIJIOCKOCTEN B
IPOCTPAHCTBE;
dbopmyIMpoBaTh
CBOMCTBA U MPU3HAKU
buryp;

JIOKa3bIBaTh
reoMeTpHYECKUe
YTBEPKACHUS;
BJIQ/IETh CTaHJAPTHON
Kiaccudukauen
POCTPAHCTBEHHBIX
buryp (mupamusl,
MPU3MBI,
napasuieNenune/ibl);
HaXOJUTh 0OBEMBI U

cilydasix Kiaccu(uKauio
buryp 1o pazIuIHBIM
OCHOBAHUSIM;
UCCIICIOBATh YePTEKH,
BKJIIOYass KOMOWHAITUN
buryp, U3BJIEKaTh,
UHTEPIPETHPOBATH U
peoOpa3oBHIBATH
uH(pOopMaLHIo,
MPEJICTABICHHYIO Ha
yeprexax;

peniaTh 3a/1a4n
T€OMETPHIECKOTO
COJICpP)KAHHUS, B TOM
YHCIIC B CUTYAIUAX,
KOT'/Ia aJITOPUTM
peIIeHUs HE CIIeAYeT
SIBHO W3 YCJIOBHS,
BBITIOJTHATh
HEeOOXOIUMBIE IS
pelIeHs 3a1a91
JIOTIOJTHUTEITHHBIE
MIOCTPOCHHS,
UCCIIEIOBATh
BO3MOKHOCTh
NPUMEHEHHS TEOPEM U
bopMyI IS penieHus
3aj1ay;

yMeTh (OpMYITHPOBATh U
JIOKa3bIBaTh
reOMETPUICCKUE
YTBEPKACHUS,
BJIQ/IETh TIOHITHSIMU
CTepeOMETpUU: TIPU3Ma,

0 JIBOMCTBEHHOCTHU
MIPABUIIbHBIX
MHOTOIPaHHUKOB;
BJIAJIETh HOHITUIMHA
HEHTPAIBHOE U
napajuieJIbHOe
MIPOCKTUPOBAHUE U
MPUMECHSTH UX TIPU
MOCTPOEHUH CEUCHUH
MHOTOTPaHHUKOB
METOJIOM MPOEKIU;
HUMETh MPeJCTaBICHUE
0 pa3BepTKe
MHOTOTpaHHUKA U
KpaTyaiiiem IyTH Ha
MMOBEPXHOCTH
MHOTOTPaHHUKA,
HUMETh MPECTaBICHUE
0 KOHUYECKHX
CEUCHUSX;

HUMETh MPECTaBICHUE
0 Kacaromuxcs chepax
A KOMOMHAIUH TE
BpallleHUs U YMETh
MIPUMEHSTH UX TIPH
peIICHUY 3a/1a4,
MIPUMEHSATD MPU
pEIICHUY 3a1a4
bopMyny pacCTOSHUS
OT TOYKH 0
IUIOCKOCTH;

BIIA/IETh Pa3HBIMU
cnoco0aMH 3aJaHus
MPsIMO ypaBHEHUSMU
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peanbHbIMU
YKU3HECHHBIMH 00bCKTaAMHM
Y CUTYaIUsIMU;
HCIMOJIb30BATh CBOMCTBA
MIPOCTPAHCTBEHHBIX
TreOMETPUIECKUX HUTYp
JUTSL PEIICHUST TUTIOBBIX
3a/1a4 MPaKTUYECKOTO
COJICpKAHUS,
COOTHOCHUTb TIJIOIIATH
MMOBEPXHOCTEH TEN
OJINHAKOBOH (OpMBI
pa3IUYHOTO pa3Mepa;
COOTHOCUTH 00bEMBI
COCY/IOB OJIMHAKOBO
(hopMBI pa3TUYHOTO
pasmepa;

OIIEHUBAThH (HhopmMy
MIPaBUIILHOTO
MHOTOTpaHHUKa MOcTe
CIIWJIOB, CPE30B U T.II
(ompenensiTh KOJMYECTBO
BEpIINH, pedep U rpaHeit
MOJTy4EHHBIX
MHOTOTPaHHUKOB)

IJIOIAIU ITIOBEPXHOCTEN
TEOMETPUYECKHX TEIl C
npUMEHEHUEM (HOPMYIT;

® BBIYUCIIATH PACCTOSHUS U
YIJIBI B IPOCTPAHCTBE.

B noBceaHeBHOI KU3HN U
P U3YICHUU JPYTUX
PEIMETOB:

® ICIOJIb30BaTh CBOMCTBA
FEOMETPUYECKUX PUTYD
JUTSL PEIICHUS 3a]1a9
IIPAKTHYECKOTO
XapakTepa ¥ 3a7a4 u3
IPYTUX 00JacTey 3HAHUMN

napaiesenurne/,
nupamMuia, TETPadap;
UMETb MPECTAaBICHUS 00
aKCHOMaxX CTePEeOMETPHUN
U CJICJICTBUSIX U3 HUX H
YMETh MPUMEHSTH X TIPH
pElICHHUH 33]1aY;

YMETh CTPOHThH CEUCHHUS
MHOTOTPaHHHUKOB C
HCII0JIb30BaHUEM
Pa3ITUYHBIX METOJIOB, B
TOM YHCJIE U METOJIa
CIIE/IOB;

UMETh TPEJICTABIICHUE O
CKPEIIHBAFOIIMXCS
MPSIMBIX B IIPOCTPAHCTBE
¥ YyMETh HaXOJUTh yroJl U
paccTosiHuE MEX LY
HUMU;

MPUMEHSITH TEOPEMBI O
MapauIeIbHOCTH MPSIMBIX
U IJIOCKOCTEN B
MIPOCTPAHCTBE MPU
pellIeHnH 3a/1a4;

YMETb IPUMEHSTh
napasuieJIbHOe
MPOEKTUPOBAHUE IS
n300paxeHus puryp;
YMETb IPUMEHSTh
MEePIEeHIUKYISIPHOCTH
MPSIMOM U TUIOCKOCTH MIPU
peIlIeHnH 3a/1ay4;

BJIQ/IETh TIOHITHSIMU
OpPTOTOHAJILHOE

U yMETh IPUMCHSTH
MIPH PEIICHUU 3a]1a4;
MPUMEHSITH TIPU
pEIICHUH 3371249 U
JI0Ka3aTeIbCTBE
TEOPEM BEKTOPHBIN
METOJI U METO]]
KOOpJIMHAT;

UMETh TIPEJICTaBIICHUE
00 akcromax o0beMa,
IPUMEHSTH (POPMYJIIbI
00BbEMOB
MPSIMOYTOJTBHOTO
napauieNienurnea,
MIPU3MBI U TTHPAMU/TBI,
TeTpadpa MpH
pEIICHNH 3319,
MIPUMEHSTH TEOPEMBbI
00 OTHOIIEHUSIX
00BEMOB MPHU PEIICHUH
3ajady;

MPUMEHSTh UHTErpal
JUISL BBIYUCIICHUS
00BEMOB H
MOBEPXHOCTEH TeI
BpallleHHUs,
BBIYHMCIICHUS TIOIIAIU
cepuueckoro nosica u
o0beMa 11apoBoOro
cIos;

UMETh MpeJCTaBlICHUE
O JIBIDKEHUSIX B
MPOCTPAHCTBE:
napauieTbHOM
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IIPOEKTUPOBAHHUE,
HAKJIOHHBIE U UX
IIPOEKLINH, YMETh
IPUMEHSTH TEOPEMY O
TpeX NepIEeHIUKYIIApax
IIpU peLICHUN 3aj1ay;
BJIa/IETh NOHITUSIMU
pPacCTOSIHME MEXAY
¢burypamu B
MIPOCTPAHCTBE, OOIINIA
NEePIEeHIUKYISAP IBYX
CKpEIIUBAIOIINXCS
HPSIMBIX U YMETh
IPUMEHSTh UX MPU
pellIeHnH 3aj1a4;
BJI4/IETh MTOHSITHEM YroOJI
MEXy MPSMOH U
IUIOCKOCTBIO U YMETh
IIPUMEHATH €r0 IPH
pEILICHNN 3a]a4;
BJIA/ICTh NOHATHIMH
JIBYTpaHHbIN yroJI, yroj
MEXY INIOCKOCTSAMH,
NEPIECHIUKYIIIPHBIC
IUIOCKOCTH U YMETh
IIPUMEHSTH UX NIPU
pELIeHNN 3a7ay4;
BJIA/IETh NOHIATHIMHU
IIpU3Ma, MapajiesIenuIe]s
Y IPUMEHSATH CBOMCTBA
napajuleenune1a Ipu
pEILIEHNN 3a]ay4;
BJIA/IETh MOHATHEM
IIPSAMOYTOJIBHBIN

[IEpEeHOCe, CHMMETPUH
OTHOCHUTEIIEHO
IIJIOCKOCTH,
LEHTPAIBHOMN
CUMMETpPUH, IOBOPOTE
OTHOCHTEJIBHO IIPSIMOH,
BUHTOBOW CUMMETpPHH,
YMETb IPUMEHSATH X
IIpU pelIeHnH 3aj1ay;
UMETh MPECTaBIICHUE
0 IUIOLIAN
OPTOrOHAJILHOU
MIPOEKIINY;

UMETh MpeJCTaBlICHUE
0 TPEXIPAaHHOM U
MHOTOTPaHHOM YTJIE U
IIPUMEHATHh CBOWCTBA
IIJIOCKUX YTJIOB
MHOTOTPaHHOTO yIJia
IIPU PELLIECHUH 3a/1a4;
MMETh MPEJCTaBICHUS
0 TIpeoOpa3oBaHUU
no00usI, TOMOTETHH U
YMETbh IPUMEHSATH UX
IIPU PELLIECHUH 3a/1aY;
YMETb pelaTh 3a1a4u
Ha IJIOCKOCTH
MEeToJaMu
CTEPEOMETPUH;

YMETh IPUMEHSATH
dbopMyIbl 00bEMOB TTPH
pelIeHnN 3a1a4
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napajuieNienumne1 u
MPUMEHSITh €r0 TIPH
peIlIeHNH 3a1a4;

BJIaJIETh HOHSATHUIMU
MUPAMH/JIA, BUJIBI
MUPAMH/I, DIIEMEHTHI
MPABWIBHON MHPaMUIBI U
YMETh MPUMEHSTH X TIPH
pEIICHUH 33]1aY;

UMETh TPEJICTABIICHUE O
TeopeMe Diisepa,
MPABIIIBHBIX
MHOTOTpaHHHUKAX;
BJIaJIETh OHSATHEM
IJTOIIAAN TOBEPXHOCTEN
MHOTOTPaHHUKOB H
YMETh MPUMEHSTH €TO0
P PEIICHUH 3a]1a4;
BIIaJICTh TIOHATHUSIMU Teja
BparnieHus (IUIMHIP,
KOHYC, map u cdepa), ux
CEUYCHUS U YMETh
MPUMEHSATh UX TIPH
pEIICHUY 3a]1a4;

BIIaJICTh TOHATHSIMU
KacaTeJbHbIE IPSIMBIC U
IUIOCKOCTH U YMETh
MPUMEHSATD U3 TIPU
pEIICHUY 3a/1a4;

UMETb MPECTABICHUS O
BIIMCAHHBIX U OIIMCAHHBIX
cdepax u ymeTh
MPUMEHSTh UX MPU
peIlIeHNH 3a1ay4;
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BJIaJICTh HOHSATUIMU
00BeM, 00BEMEL
MHOTOIPaHHUKOB, TEJ
BpAIICHUS U TIPUMCHSTH
WX MPU PEIICHUH 3a]1a4;
UMETD MPECTABICHUE O
pa3BepTKE UUIUHIPA U
KOHYCa, TIOMIAIN
MOBEPXHOCTHU IUITUHIPA
¥ KOHycCa, YMETh
MPUMEHSITH UX TPU
pelieHny 3a1ay;

UMETh MPECTABICHUE O
ionaau chepsl U yMeThb
MIPUMEHSITh €T0 TIPH
pEIICHUY 3a/aY,

YMETh pelIaTh 3a7a4d Ha
KOMOMHAaIMN
MHOTOT'PAaHHUKOB U TEJ
BpaIlEeHNS,

UMETh MPEJCTABICHUE O
MoJ00MHU B IPOCTPAHCTBE
¥ yMETh peliaTh 3a/1a4u
Ha OTHOIIIEHHE 00HEMOB
U IUIOIIAIEN
MMOBEPXHOCTEH MOJ00HBIX
buryp.

B noBceaHeBHOI KU3HU U

IPU U3YYEHUHU APYrUX
PEIMETOB:

COCTaBJIATh C
HCII0JIb30BAHUEM
CBOMCTB r€OMETPUYECKHUX
buryp mareMaTHueCKHe
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MOJCI/IN AJI PCIICHUA
3aaa4 IIpakKTU4CcCKOIro

Xapaxkrepa ¥ 3a1a4 U3
CMEKHbBIX JIMCIUILINH,
UCCIIEN0BaTh
IIOJIy4E€HHBIE MOJIEIH U
WHTEPIPETUPOBATH
pe3yabTar

BekTopsl 1
KOOPAUHATHI B
NPOCTPAHCTBE

OnepupoBarh Ha
06a30BOM ypOBHE
MOHATHEM JIEKAPTOBBI
KOOpAMHATHI B
MIPOCTPAHCTBE;
HAXOJUTh KOOPIUHATHI
BEpIIMH Ky0a u
MPSIMOYT OJTBHOTO
napasuiesnenunesaa

OnepupoBatb
IIOHATUSIMHA I[eKapT OBBI
KOOp)II/IHaTI)I B
MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOPA,
PaBEHCTBO BEKTOPOB,
KOOp)II/IHaTBI BGKTOpa,
YTOJI MEKIYy BEKTOpaMHu,
CKaJISIPHOE
MPOU3BEJECHNUE BEKTOPOB,
KOJIJIMHEAPHBIE BEKTOPHI;
HaXOJUTh PACCTOSTHUE
MEXy ABYMSI TOUKAMHU,
CyYMMY BEKTOPOB U
MPOU3BEJICHUE BEKTOPA
Ha YUCII0, YTOJI MEXKITY
BEKTOpPaMHU, CKaJIsIpHOE
MIPOU3BEJICHUE,
pacKiiaibiBaTh BEKTOP IO
JIBYM HEKOJUIMHEApHbIM
BEKTOpaM;

3aJ1aBaTh IJOCKOCTh
YpaBHEHUEM B
JIEKapTOBOM CHUCTEME
KOOpAUHAT;

pemarh NpoCTEeUIne

Bnanerrs moustusMu
BEKTOPBI U X
KOOPIUHATHI;

YMETh BBITTOJIHSTh
oTiepaIy HaJl
BEKTOPaMH,
WCITOJIh30BaTh CKAIIPHOE
MIPOU3BE/ICHNE BEKTOPOB
IIPH PEIICHNN 3a]1a9;
MPUMEHSTh YpaBHEHUE
MJIOCKOCTH, GopMyITy
pPacCcTOSIHUSA MEXIY
TOYKaMH, ypaBHEHUE
chepsl pu perIeHUN
3ajad;

MPUMEHSTH BEKTOPHI U
METOJ1 KOOpIMHAT B
MIPOCTPAHCTBE MPU
pellIeHnu 3a1a4

JlocTuxenue
pe3ynbTaTOB pas3jenna
I,

HaXOJIUTL 00bEM
napajuieyenuneaa u
TeTpadapa, 3aJIaHHbIX
KOOPJAMHATAMHU CBOUX
BEpIIUH;

3a/1aBaTh MPSIMYIO B
MIPOCTPAHCTBE;
HaxOJIUTh PACCTOSTHUE
OT TOYKH JI0 IIJIOCKOCTH
B CHCTEME KOOPJMHAT;
HaXxOJIUTh PACCTOSHUE
MEXITy
CKPEITUBAIOIIMMUCS
MPSIMBIMH, 33JaHHBIMHU
B CHCTEME KOOpJIUHAT
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3aJ][a4u BBEJCHUEM
BEKTOpHOTO Oa3uca

Hctopus OnuceIBaTh OT/ACIBHbBIC [IpencraBnsaTe BKIaq Wmets nipesicraBiaenne o | JlocTkenue pesynbsraTtoB
MAaTEeMAaTHKH BBIIAIOIIMECS BBIJIAFOIIUXCS BKJIAJIE BBIJAIOIINXCS paznena II

pe3yJIbTaThlI, MAaTeMaTUKOB B pa3BUTHE MAaTeMaTUKOB B Pa3BUTHE

MOJIyYCHHBIE B XO€ MaTEMaTHUKH U MHBIX HAYKH;

pa3BUTHUS MAaTEMaTUKHU HAy4IHBIX 00JIacTei; ITOHUMATh POJIb

KakK HayKH; MMOHUMATh POJIb MAaTeMaTUKU B Pa3BUTHHU

3HATh MPUMEPHI MaTeMaTUKHU B Pa3BUTHH Poccun

MaTeMaTUYECKUX Poccun

OTKPBITHH U X aBTOPOB

B CBSI3H C OTCUYCCTBCHHOM

Y BCEMUPHOUW UCTOPHEN;

MMOHUMATh POJIb

MaT€MaTHUKHU B Pa3BUTHHU

Poccun
MeTtoabl [IpumeHATh N3BECTHBIE Wcnons30BaTh OCHOBHEBIE Hcnonp3oBaTh OCHOBHBIE | ®  JocTmKeHHE
MaTeMaTHKH METO/Ibl ITPU PEIIEHUN METO/IBI T0Ka3aTeIIHCTBA, METOJIbI JOKA3aTeILCTRA,

CTaHJIaPTHBIX
MaTeMaTHYEeCKHX 3a/1ady;
3aMedaTh U
XapaKkTepUu30BaTh
MaTeMaTUYECCKHUE
3aKOHOMEPHOCTH B
OKpYyKarolen
JICUCTBUTEIIBHOCTH;
MPUBOJAUTH TPUMEPHI
MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH B
MpUPOJE, B TOM YUCIIE
XapaKTEPU3YIOLIUX
KpacoTy U COBEPLIEHCTBO
OKPYXAIOIEro Mupa u
TIPOU3BEICHUIN

MPOBOJIUTH
JIOKa3aTeIbCTBO U
BBITIOJIHATH
OIIPOBEPKEHHUE;
MPUMEHSATh OCHOBHBIE
METO/Ibl PEIICHUS
MaTeMaTUUEeCKHUX 3aJ1ad;
Ha OCHOBE
MaTeMaTHYECKUX
3aKOHOMEPHOCTEH B
MIpUpPOJIC
XapakTepu3oBaTh
KpacoTy U
COBEPILIEHCTBO
OKpY’Karolero Mupa u
IIPOU3BEICHUI

MPOBOJIUTH
JIOKa3aTelIbCTBO B
BBITIOJIHSATE
OIPOBEP)KEHNUE;
MIPUMEHSATh OCHOBHBIE
METOJIbl PEIICHUS
MaTeMaTHYeCKUX 3a7a4;
Ha OCHOBE
MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEN B
pupoJie
XapaKTepU30BaTh KPacoTy
Y COBEPILIEHCTBO
OKPYKAIOLIEr0 MUpa U
IIPOU3BEICHUN
HCKYCCTBA;

pe3yIbTaTOB paszeina
I1;

® [PHUMCHSTh
MaTeMaTHYECKUE
3HaHUS K
UCCIICIOBAaHUIO
OKPYKAIOIIEro MUpPa
(MonmenupoBaHue
(bU3HIECKUX
MPOIIECCOB, 3a]1aUn
SKOHOMUKH )
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HCKYCCTBA

UCKYCCTBA;

IIPUMEHSATH NIPOCTEHUILINE
IIPOrpaMMHBIE CPECTBA
U DJIEKTPOHHO-
KOMMYHUKAIlUOHHbBIE
CHUCTEMBI IIPH pPELICHUU
MaTE€MaTHYECKUX 3a]1a4

IIPUMEHATH IPOCTEUIINE
MIPOrpaMMHBIE CPEJICTBA U
AIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE
CHCTEMBI IIPU PEUICHUHN
MaTeMaTUYEeCKUX 3a7a4;
MIOJIB30BaThCS
MPUKJIATHBIMU
porpaMMaMH U
porpaMMaMu
CHMBOJIBHBIX
BEIUMCJICHUN JUTIS
HCCIICIOBAHUS
MaTeMaTHIECKIX
00BEKTOB
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3.Coaep:xxanue yueoHoro npeamera «MaremaTukay (yriy0/1eHHbI YPOBEeHb)

AunreOpa u Havasia aHaIM3a

Maremaruka 10 xiacc

(Anrebpa u Havyaja MaTeMaTu4deckoro ananmsa— 1364., 'eomerpus — 684.)
Maremaruka: (Anrebpa u Hayajga MaTeMaTuyeckoro ananusa) (1364.)

1. denumocTts yucen (104)

[Tonsitue nenumoctu. JenuMocts CyMMbl B ipousBeneHus. Jlenenue ¢ octatkoMm. [lpuznaku
nenmumocth. CpaBHeHus1. Perienne ypaBHEHUI B IIENIBIX YUCTIaX.

2. MHorounensl. Anredpanueckue ypaBHeHus (1749)

MHuorousens! oT oHOTO TiepemenHoro. Cxema ['opuepa. Teopema besy. CnenctBus u3 Hee.
Pemenne anredbpanyeckux ypaBHEHHUM pa3sioKEHUEM HA MHOKHUTENU. JleTMMOCTh IBYUJICHOB.
CuMMeTpHYHbIE MHOTOWIEHBl. MHOTOUJIEHBI OT HECKOJIbKUX IepeMeHHbIX. DopMyIib
COKpAILEHHOI0 YMHOEHUS J1s cTapiux creneneil. bunom Hetotona. Cuctemsl ypaBHEHHI.

3. CreneHb ¢ AeCTBUTEIbHBIM NOKa3aTeneM (144)

ensie u panmoHanbHBIC yncia. [leficTBuTenbHbIe uncia. beckoHeuHo yOpIBaromas
reoMeTpuueckas nporpeccus. ApudmMerndeckuii KopeHb HaTypajdbHOU creneHu. CTerneHs ¢
palMOHAIBHBIM M IEHCTBUTEIIBHBIM NTOKA3aTEIIAMH.

4. Crenennas ¢pyukmus (169)

Crenennas ¢yHKIUA, €€ CBOWCTBA U rpaduk. PaBHOCHIIbHBIC ypaBHEHHS M HEPABCHCTRBA.
UppannonanbHbie ypaBHeHUA. MppaniioHalibHbIE HEPABEHCTBA.

5. lNokazarenpHas pyakus (124)

[TokazarenpHas pyHKIMA, €€ cBOMicTBa U rpaduk. [lokazaTenpHbie ypaBHeHUs. [loka3aTenpHbIC
HepaBeHcTBa. CHCTEMBI MOKA3aTeNbHBIX YPAaBHEHUI 1 HEPABEHCTB.

6. Jlorapudmuaeckas pyakuus (1749)

Jlorapudmsl. CoiicTBa norapudmos. Jlecsatuunbie U HaTypajabHbIe Jorapudmsl. Jlorapupmuueckas
¢byHkuus, e€ cBoiicTBa u rpaduk. Jlorapupmuueckue ypaBuenus. Jlorapupmuyeckue HepaBeHCTBA.

7. Tpuronomerpuueckue GopMynsl (254)

Paguannas mepa yria. IToBopoT Touku BOKpyr Hayana koopauHat. OnpeneneHue cunyca, KOCuHyca
U TaHI'€HCa. 3HAKU CHHYCa, KOCUHYCa U TaHreHca. 3aBUCUMOCTh MEX1y CUHYCOM, KOCUHYCOM U
TAHT'€HCOM OJIHOTO M TOTo Xe yria. TpuroHomerpudeckue ToxaectBa. CHHyC, KOCUHYC U TAHI'€HC
yrioB o U o.. Popmyisl cinoxenus. CUHyc, KOCUHYC U TaHI'€HC JBOMHOIO yria. Gopmyibl
npuseneHus. CymMMa 1 pa3HocTh CMHYcOB. CyMMa U pa3HOCTh KOCHHYCOB.

8. Tpuronomerpuueckue ypaBHeHUs (214)

VYpaBHeHHE cOs X = a. YpaBHEHHUE sin X = a. YpaBHEHHUE tgx = a. PelieHre TpUroHoMeTpu4ecKux
YpaBHEHUM.

9. lloBTOpenue (4u= 2 4 — BBOJHOE, 2 Y - UTOTOBOE)
Maremaruka: (I'eomerpus) (684.)

1. Benenue (64.)
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[Ipenmer crepeomeTpuun. AKCHOMBI cTepeoMeTpun. HekoTopele ciencTBUS U3 aKCHOM.
2. ITapannenbHOCTh NPSAMBIX U TUIOCKOCTEN (204.)
[TapanienbHOCTb NPSAMBIX, IPSIMOM U MJIOCKOCTH. B3auMHOE pacnosiokeHue IByX IpsIMbIX B
[IPOCTpPaHCTBE. YTOJI MEeXAY ABYMs npsiMbIMU. [lapannensHocTh miockocTeil. TeTpasap u
napaiesIenumne.
3. [lepneHIuKyIApHOCTD MPSAMBIX U IJI0cKOcTeH (204.)

[lepneHUKYIApPHOCTD NPAMOU U INIOCKOCTH. IlepnenauKyIssp 1 HaKJIIOHHBIE. YTOJI MEXKy IIPAMON
U IJIOCKOCTBIO. JIByrpaHHsbli yroJ. IlepnenauKyasspHOCTh IIIOCKOCTEH.

4. Muororpannuku (164.)
[Tonarne mHOrorpannuka. Ilpusma. [lupamuaa. IlpaBuiibHbIE MHOTOTPaHHUKH.

5. [loBTopenue (64.)

Marematuka 11 knace

(AnreOpa u Havyana MaTemMaTndeckoro ananmsa — 1324., ['eomerpus — 68 4.)

Maremaruka: (Anrebpa u Havajga MaTeMaTHudecKoro ananusa) (1324.)

1. Tpuronomerpuueckue ¢pyHkuu (194q)

Tpuronomerpudeckue GyHKIIUU y=sin X , y=COS X , y=tgX , y=ctgxtgX , UX CBOWCTBa U TpauKwu.
2.00paTHbIe TPUTOHOMETPUYECKUE (DYHKIIMH, MX CBOWCTBA U TPAPUKH.

3.IlpousBoaHAas U €€ TEOMETPUUECKUIA CMBICT (22 1).

[TpousBoanas. [IpousBoaHas crenenHou ¢pynkuu. [Ipasuna nuddepennuposanns. [IponsBoaHbIe
HEKOTOPBIX DJIEMEHTAPHBIX (PYHKIMHU. ['eOMeTprIeCKHii CMBICI IIPOU3BOTHOM.

4.ITpumeHeHne TPOU3BOHON K HccleqoBanuto GpyHkiui. (16 1).

Bo3spacranue u yopiBanue QpyHKiuu. JkctpeMmyMbl GyHkunud. Haubompiive 1 HaMMeHbLINE
3HaueHus ¢pynkuuu. [IpousBoaHas BTOpOro nopsjaka.

5. IlepBooOpasnas u uaTEerpal. (15 4.).

[TepBooOpasnas. [IpaBuina HaxoxaeHus nepBooOpaszHbiX. [1nomans KpUBOIHMHEHHON Tpanenuu u
uHTerpan. Beruncnenue unrerpanos. [IpuMmenenrne npon3BoHON U MHTErpajia K PEICHUIO
MPAKTUYECKUX 3aau.

6.KombOunatopuka (13 4.).

[IpaBuno npoussenenus. [lepecranoBku. Pazmenienus 6e3 nosropenuid. Coueranus 6e3
noBTOpeHuit u 6mHOM HbloTOHA.

7.2neMeHTsl Teopuu BeposTHocTel (114.)
Cnyyaitnsie BennuuHbl. L{eHTpansHble TeHACHIINKM. Mepsl pa3dpoca.

BepositHOCTh cOOBITHS. Cll0KEHUE BEpOSITHOCTEH. BeposSTHOCTD MpOoM3BeIeHHSI HE3aBUCUMBIX
COOBITHH.

8. Kommuiekcuslie uncna (144.)
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Omnpenenenne KOMIIEKCHBIX uncen. Cll0)KeHHE U YMHO)KEHHE KOMIUIEKCHBIX uncen. KoMmiekcHo
colnpsbKeHHbIE yncaa. Moayiib KOMIUIEKCHOTO yucia. Onepaluy BBIYUTAHUS U I€TICHHUSL.
I'eomeTpuueckast HHTEpIIpETALUs KOMIUIEKCHOTO urcia. Tpuronomerpuyeckas popma
KOMIIJIEKCHOTO YUCJIa. Y MHOXKEHHE U JIeJIEHNE KOMIUIEKCHBIX YHMCEl, 3alIMCaHHbIX B

TpuroHomerpuueckoit popme. ®opmyna Myaspa. KBagparHoe ypaBHEHHE ¢ KOMIUIEKCHBIM
HEU3BECTHBIM.

9. lloBTOpenue (224.)
Maremaruka: (I'eomerpusi) (664.)
1.Bekropsl B mpocTpancTse (34.)

[TonsTie BexTopa B mpocTpaHcTBe. ClI0KEHNE U BHIYMTaHUE BEKTOPOB. Y MHOKEHUE BEKTOPA Ha
yucno. KoMitaHapHble BEKTOPBI.

2. Meton koopauHaT B ripocTpancTse (184.)

JlexapTOoBbI KOOPAWHATHI B TpocTpaHcTBe. DOpMyna pacCTOSHUS MEXY IBYMs TOUKaMU.
VYpaBHeHust cepsrl U MI0CKOCTH. PopMysa pacCTOSIHUS OT TOUKH 0 IIocKocTH. CKasipHOe
Mpou3BeieHrne BeKTOpoB. KosmimHeapHbie BEKTOPBHI.

3. Hwmuuap, konyc, map (164.)

Hunuuap u koHyC. YcedeHHbI KoHyc. OCHOBaHUE, BHICOTA, OOKOBAsi TOBEPXHOCTH, 0Opa3yroras,
pa3BepTka. OceBble C€UEeHHUs U CeueHus, napaienabHbie ocHoBanuto. lap u cepa, ux ceuenus,
KacaTeJbHasl MII0CKOCTh K cdepe.

4. O6bemsl Ten (174.)
OO6bembI Ten U TIoaan uX nosepxuocrei. [lonstue 06 oOveme Tena. OTHOIIEHHE 00BEMOB
MOIOOHBIX TEI.

5. [ToBTopenue. (12 1)
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4, TemaTH4yecKoe IJIAHUPOBAHUE
AuireOpa v HaUYaJIa aHAJIU3A

10 kaacc
Ne Tema KoinyecTBo
4acoB,
n/n OTBEIECHHBIX HA
H3yYeHHe TeMbI
1 JlenmuMOoCTh Yurcet. 10
2 MHuorounensl. Anredpandeckue ypaBHEHHUS. 17
3 CremneHb ¢ NeWCTBUTEIBHBIM MTOKA3aTEIIEM. 14
4 CrenenHas GyHKIHS. 16
5 [TokazarenpHas QyHKITHSA. 12
6 Jlorapudmmaeckas QyHKITHSL. 17
7 Tpuronomerpuueckue GopmMyIbl. 25
8 TpuroHomeTpUYeCcKue YpaBHCHHUS. 21
6 [ToBTOpEHME. 4
HUroro: 136
11 kuace
Ne Tema KoaunuectBo
4acos,
n/n OTBEJICHHBIX HA
H3yYeHHUe TeMbl
1 Tpuronomerpuueckue GyHKIHUH. 19
2 [IpousBoiHAs U €€ TEOMETPUUYCCKUM CMBIC]T. 22
3 [IpumeneHnue mpou3BOIHOM K UccaeqoBannu0 | 16
(b yHKIHIA.

4 IlepBooOpa3Has u MHTErpail. 15
5 Komb6unaTtopuxka. 13
6 DNEMEHTHI TEOPUH BEPOSITHOCTEM. 11
7 KommnekcHbie uncna. 14
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7 [ToBTOpEHwue. 22
Uroro: 132
I'eomerpus
10 kaacc

Neri/nt Tema KonmuectBo wacos

1 Beenenue 6

2 [TapanienbHOCTh NPSMBIX U TIOCKOCTEN 20

3 [lepnieHIUKyYIAPHOCTD MPSAMBIX U MIIOCKOCTEN 20

4 MHororpaHHuKH 16

5 [ToBTOpEeHME 6
Uroro 68

11 kuace
Ne n/m Tema KonunuectBo
4acoB

1  |BekTopbl B MPOCTPAHCTBE. 3

2  [Meroa KOOpIMHAT B MPOCTPAHCTBE 18

3  |UumuHzp, KOHYC , HIap 16

4  |OOGbemsbl Ten 17

5 |UToroBoe MOBTOpEHUE Kypca FT€OMETPUHU 12

Htoro: 68
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5.KpurTepnu 1 HOpMbI OLlEHKH 3HAHUI y4alMXxcs.
OneHka NMCbMEHHbIX KOHTPOJIBHBIX PadoT.

OTBeT OLICHUBAETCSI OTMETKOM «5», €CIIn:
- paboTa BBIMIOJHEHA MOJTHOCTHIO;
- B JIOTHYECKHX PACCYKJCHHUSIX U 000CHOBAHHUH PEIICHUS HET MPOOEIIOB U OMIHNOOK;
- B PEIIIEHUH HET MAaTEMaTUYECKUX OMMOOK (BO3MOXKHA OJIHA HETOYHOCTh, OMTUCKA, KOTOPAs HE
SIBJISIETCS CJICICTBHEM HE3HAHMSI WJIM HETIOHUMAaHUs y4eOHOTO MaTepuana).

OtMmeTKka «4» CTaBUTCS B CIEAYIONIUX CIIydasiX:
- paboTa BBINOJIHEHA IOJHOCTHIO, HO OOOCHOBAHUS IIArOB PELIEHUS HEIOCTATOYHBI (ECiH
yMeHHEe 000CHOBBIBATH PACCYXKJECHUS HE SBJSUIOCH CIIEIIUATBLHBIM 00BEKTOM MTPOBEPKH);
- JIOTyIIEHBI OJTHA OIIMOKA WJIM €CTh JBa — TPH HEA0UETa B BHIKIAIKAX, PUCYHKAX, YePTEkKaX
nu rpadukax (€ciau 3TH BUIBI pabOT HE SBISUIACH CIIEUATTBEHBIM 00BEKTOM MTPOBEPKH ).

OTtMmeTKa «3» CTaBUTCS, €CIH:
- gomymieHO Oojiee OMHOW OMmMMOKKM WM Oojiee NBYX — TpeX HEJAOYETOB B BBHIKIAJKAX,
yepTekax WM Tpadukax, HO OOydJaromiuiics o0JiamaeT 00S3aTeNbHBIMA YMEHUSMH TI0
MPOBEPSIEMOM TEME.

OTMeTKa «2» CTaBUTCS, €CIIU:

- JIOMYIIEHBI CYIIECTBEHHBbIC OIMMOKHM, TOKa3aBIIMe, 4YTO OOy4Jaromuiicss He o0samaer

00s13aTeILHBIMU YMEHHUSMH TI0 TAHHOHM TeME B TIOJTHOM Mepe.

Y4YuTenb MOKET MOBBICUTh OTMETKY 32 OPUTHHAIBHBIA OTBET HA BOIIPOC UM OPUTHHAIBHOE
perieHue 3a1a4u, KOTOPbIE CBUICTEIBLCTBYIOT O BHICOKOM MaTEMaTHUYECKOM Pa3BUTHH
00y4JaroIerocs; 3a pemeHue 0oJiee CI0KHOM 3a/1auul WM OTBET Ha 00JIee CIIOKHBIN BOTIPOC,
MIPEAIOKEHHBIC 00yJaIoMEeMyCsl JOTTOJHUTEIBHO MOCTIE BBITIOJHEHUS UM KaKUX-JTHO0 JPYTruxX
3aJaHUH.

1. OrmeHka yCTHBIX OTBETOB.

OTBeT OIICHUBACTCS] OTMETKON «5», €CITN YUCHHK:

- TIOJIHO PacKpbUl COJAEpKaHWE MaTepuana B 00beMe, MPEJYCMOTPEHHOM IPOTPaMMON H
y4EeOHUKOM;

- M3JOXKHWJ ~ Marepual TPaMOTHBIM  S3BIKOM, TOYHO  HCIIOJB3YS  MAaTeMaTHYECKYIO
TEPMHHOJIOTHIO U CHMBOJIMKY, B OIIPEACICHHON JIOTHYECKOH MOCIIeI0BAaTEeIbHOCTH;

- TPaBWIBHO BBIOJIHUII PUCYHKH, YEPTEXHU, TPpaQUKH, COMYTCTBYIOLIUE OTBETY;

- TI0Ka3aJl YMEHHE WIIIOCTPHUPOBATh TEOPHIO KOHKPETHBIMU IpUMEpaMH, NPUMEHSTh €€ B
HOBOM CHUTYallUH MPH BBITOJIHEHUH MPAKTHUECKOTO 3aJ[aHHUs;

- TPOJEMOHCTPUPOBAI 3HAaHUE TEOPHUM paHEE H3YUEHHBIX COMYTCTBYIOIUX  TEM,
Cc(OPMHUPOBAHHOCTh M YCTOMUUBOCTB MCIIOJIb3YEMBIX IIPU OTBETE YMEHUI U HAaBBIKOB;

- OTBEYaJ CaMOCTOSTEIbHO, 0€3 HaBOSIIUX BOIIPOCOB YUUTES;

- BO3MOXHBI OJTHA — JIB€ HETOYHOCTU IpPHU OCBELIEHHE BTOPOCTENEHHBIX BOMPOCOB WM B
BBIKJIaJIKaX, KOTOPbIE YYEHUK JIETKO UCTIPABHJI MIOCIIE 3aMEYaHUs yIUTEIS.
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OTBeT OLICHUBACTCA OTMETKOM «4», €CIIN YIOBJIETBOPSIET B OCHOBHOM TPEOOBAHUSAM Ha OLIEHKY «5»,
HO IIpY 3TOM MMEET OJIMH U3 HEAOCTAaTKOB:

B W3JI0KEHWH JIONMYIICHBI HEOOJbINHMe TMpoOenbl, HE HCKA3WUBIIEe MATeMATUYECKOES
COJIep’KaHUe OTBETA;

JOIYIIEHbI OJIMH — JIBa HEJOYeTa IPU OCBCIICHUU OCHOBHOTO COJICPIKAHHS OTBETA,
WCIIPABJICHHBIC ITOCJIC 3aMECUaHUs YIUTEIS;

JOIYIIEHbl OIKMOKa WM OoJiee JBYX HEIOYETOB  TIPU OCBEIICHUM BTOPOCTCTICHHBIX
BOIIPOCOB HJIM B BBIKJIAJIKAX, JIETKO UCIPABICHHBIC TIOCTIC 3aMEYaHUS YIUTEIIS.

OtMmetka «3» CTaBUTCS B CICAYIOUIUX CITyJasx:

HETIOJTHO PACKPBITO COJIEpKaHHe MmaTepuania (colaepikaHue H3JI0KEHO (PparMEeHTapHO, HE
BCerJa  IOCJEAO0BAaTENIbHO), HO  TOKa3aHO  oOmiee  IMOHMMaHWe  BOMpoca |
IPOACMOHCTPUPOBAHBI YMCHUSA, JOCTATOUYHBIC JI1 YCBOCHU A IMTPOrpaMMHOI'0 MaTCpuraia,
HUMCIIUCh 3aTpyAHCHHA WM JOITYHICHBI 0HII/I6KI/I B ONpCACIICHUA MaTEMATUYECKOU
TCPMHHOJIOTUH, YCPTEI)KaAx, BBIKIAJAKaX, HCIPABJICHHBIC IIOCJIC HCCKOJBKUX HABOAAMIUX
BOIPOCOB YUUTES;

YUCHUK HE CIpaBHIICA C MNPUMCHCHHEM TCOPUH B HOBOU CUTyallul IIPpU BBIIIOJJHCHHUN
IMPAKTUYCCKOI'0 3adaHHs, HO BBIIIOJHUII 3aJlaHUsA O6${3aTeJ'H)HOFO YPOBHA CJIOXHOCTHU II0
JIaHHOH TeMe;

opru  AJ0CTATOYHOM 3HAHUHU TCOPETHUYCCKOIO Marc€puajla BbISBJIICHA HCEAOCTATOYHAA
c(hopMUPOBAaHHOCTh OCHOBHBIX YMEHHUH U HABBIKOB.

OTMeTKa «2» CTaBUTCS B CIAEAYIONIUX CIydasX:

HE PacKpPBITO OCHOBHOE COJIEp)KaHKHe ydeOHOTO MaTepuaa;

OOHApY)KEHO HE3HAHWE YYEHUKOM OOJbINeH wWin Haumbojee BaXHOW YacTH y4eOHOTO
MaTepuana;

JOTYIICHBI OIMIMOKKA B OMNpPEICNICHHH TOHSTUH, MPH HWCIOJb30BAHUU MAaTEeMaTHYECKOU
TEPMUHOJIOTHH, B PHCYHKax, deprexax WM TpadukaxX, B BBIKJIAJKaX, KOTOpbIE HE
UCIIPABJICHBI ITOCIIE HECKOJIBKUX HABOISAIINX BOTIPOCOB YUUTEIIS.

6. KasiengapHo-teMaTn4ieckoe IJaHupoBaHue (MPUJI0KeHne)
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