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Pabouas mporpamma y4yeOHOH AMCIHUTIIAHBI OJ.11 Maremartuka

pa3paboTaHa Ha OCHOBAaHUU NPUMEPHON NporpaMMbl 00II€00pa30BaTEIHLHOM
qucuuiuinHbl «Martemarukay onodpennoit ®I'bOY IITO UPIIO (mporokon Ne 13
or 29.10.2022 r.), B cooTBeTcCTBUM ¢ DeaepalbHbIM TIOCYJaPCTBEHHBIM
o0pa3oBaTeNbHBIM CTaHAAPTOM CpPEIHEro Npo(ecCHOHAIBLHOr0 00pa30BaHUS
(maee — OI'OCII CIIO) mo cnenudansbHOCTH CpeaHero MnpodecCuOHAIBLHOTO
oOpa3zoBanus (manee — CIIO) 13.02.13 Okcrutyatauuss u  oOCITy>KUBaHHUE
JEKTPUUECKOTO U AJIEKTPOMEXAHWYECKOro 00opyaoBaHusi (MO OTpacisiMm),
YTBEPKJICHHOTO TpHKa3oM MuHuctepcTBa oOpa3oBaHuss M Hayku Poccuiickoi
Oenepantun Ne 797 ot 27.10.2023 1., deaepaqbHOrO0 TroCyJIapCTBEHHOTO
0o0pa30BaTeNLHOTO CTaHAApTa CpeHEro oO0Iiero oOpa3oBaHus, PEaM3yeMoro B
npenenax OIIOII ¢ yuerom mnpoduns moaydyaeMoro mpodheccuoHaIbLHOTO
obpazoBanus u ydeOHpiM TutaHoM ['BIIOY PO «bI'MT» mno pganHOM
CHELMAIbHOCTH.
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1. HACIIOPT PéBO‘IEf/’I IHPOI'PAMMBbI
YYEBHOU JUCIIUIIJIMHbI

1.1 Ob6aacTh npuMeHeHUs1 padoyeil MPOrpaMMmbi.

PaGouas mporpamma o0mieoOpazoBaTeNbHON  y4EOHOM  MUCHMILIMHBI
«Marematuka» TmpeAHa3HAyeHa I W3Y4YEHUsT MaTEeMaTUKU OOy4arolIMMUcH,
OCBaMBAIOIIUMU 00Pa30BaTEIBHYIO IPOrPAMMY CpPEHEro 001Iero ooOpa3oBaHus B
mpefenax  OCHOBHOM — mpod)ecCHOHAmbHOW — 00pa3oBaTeIbHOW  MPOTPAMMBI
noArotoBku cnenuanuctoB cpeaHero 3seHa (OIIOIT IICC3) cnenuanbHOCTEN
cpennero npodeccuoHanbHOro 00pazoanus (CI10O) Texamaeckoro npoduis:

- 13.02.13 Oxkcmnyarauust W OOCIY)KMBaHUE  DJIEKTPUYECKOTO U

AIEKTPOMEXaHUYECKOro o0opynoBaHusi (IO OTpacisiM)  YKpyIHEHHas

rpynna cnenuanbHocTer 13.00.00 OnexTpo- ¥ TEMIOdHEPreTHKa,;

1.2 MecTo y4eOHOH NTMCUMILIMHBI B CTPYKTYpPe OCHOBHOI MpogeccnoHaIbLHOM
o0pa3oBaTe/IbHOH MPOTrPAMMBI.

O61meobpazoBaTenbHas JUCHUILINHA «Marematuka SIBJIICTCS
o0s3aTeNIbHOW  YacThlo  00Ie00pa3oBaTeIbHOTO  IMKIAa  00pa3oBaTeNbHOMN
nporpammbl B cooTBeTcTBUM ¢ PI'OC no cnenuanbHocTu 13.02.13 Dxcmnyaranus
U 00CITYy>KMBaHUE AJIEKTPUUECKOTO M DJIEKTPOMEXaHHYECKOro o0opyAoBaHUs (10
OTPACIISIM)

1.3 Heau u 3anaun y4yeOHO# AMCUMIUVIMHBI — TPeOOBaHUSI K pe3yJbTaTaM
OCBOCHUSA Y4eOHOH NMCHUILINHBI.
Conepxanue IPOTPAMMBI 00111600 pa30BaTEIbHOM JUACIUTLIAHBI

«MaremaTrka» HampaBlI€HO Ha JOCTHXKEHUE pe3yJbTaTOB €€ HU3Y4YeHUs B
cootBercTBUM ¢ TpeboBanusimu PI'OC COO c yuerom mnpodeccruoHaIbHOM

HamnpasiieHHocTi ®I'OC CIIO.

B nporpamMmmy BKIIIOUEHO cojeprKaHue, HApaBiIeHHOE Ha OPMUPOBAHUE Y
CTYJICHTOB KOMIICTCHITUH, HEOOXOMUMBIX MJis1 KadecTBeHHOro ocBoeHust OITOII
[ICC3 CIIO, coOoTBETCTBYIOIIEH CHEIUAILHOCTH, HAa 0a3e OCHOBHOIO OOIIETO
o0pa3oBaHus C MOJYYCHUEM CPEIHEro 00IIero 00pa3oBaHusl.

Conepxanvue y4eOHOW JUCHUIUIMHBI OTpPaXaeT OCOOCHHOCTH W3YUYCHHS
MaTeMaTUKU B 3aBUCUMOCTU OT Ipodusi mpodecCuoHaIbHOro 00pa3oBaHus. ITO
BBIpAXKaeTCs Yepe3 KOJIMYECTBO YaCOB, BBIJIEISEMbIX Ha U3YyUYCHHE OTACIBHBIX TEM
IporpamMMmbl, TJIIYyOMHY HX OCBOCHMSI CTyAEHTaMH, 4Yepe3 00beM M XapakTep
MPAKTUYECKUX 3aHSATUH, BHIBI BHEAYJUTOPHOM CaMOCTOSTEIBHONW pPabOThI
CTYJICHTOB.

Ocoboe 3HaueHne TUCIUIINHA uMeeT pu GopmupoBanuu u pazsutuu OK u

K.



O01mme KOMIIEeTEHIINHT

IInanupyemsie pe3ybTaThbl 00y4eHHS

Oo0mrue

I[ncumumﬂapnme

OK1 BsiOupath criocoOsI
peuieHus 3a1a4
npodecCuOHATBLHON
JESITeIIbHOCTH,
PUMEHHUTEIBHO K
Pa3TUYHBIM KOHTEKCTaM

- TOTOBHOCTb K TPYIY,
MacTepCTBa, TPYI0JI00ue;

OCO3HAaHUEC NI CHHOCTHU

- TOTOBHOCTh K AaKTHBHOW JIEATEIHHOCTH
TEXHOJOTHYECKON u COILMAJIbHOM
HAIPaBIEHHOCTH, CIOCOOHOCTh WHHUIIMUPOBATH,
IUIAHUPOBATh W CaMOCTOSITENIbHO  BBITIOJHSATH
TaKylo JAeSITeTbHOCTD;

- HHTEpEC K pa3IU4HbIM cdepam
poeCCUOHAIBHON JEATEIHHOCTH,

Osnanenue YHUBEPCATbHBIMHU y4eOHBIMU
MO03HABATEIILHBIMU JICHCTBUSMHU:

a) 0a30BbIE JJOTHYECKHE IEHCTBUS:

- CaMOCTOSITENILHO (hopMynupoBath u

aKTyallu3upoBaTh MpoOIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHaBJ'II/IBaTI) CyHIeCTBeHHI)II\/'I HpI/ISHaK NI
OCHOBAaHUA OJIA CpaBHCHI/ISI, KJ'IaCCI/I(i)I/IKaHI/II/I nu
00001eHMS,

- ONpeNeNaTh IeTu JIeATEIHHOCTH, 3a7aBaTh
napaMeTpsl U KPUTEPUHU UX JOCTUKCHHS,

- BBISBJISTH 3aKOHOMEPHOCTH M TPOTHUBOPEUHS B
paccMaTpUBaEMBbIX SIBICHUSX;

- BHOCUTb KOPPEKTUBBI B  JIEATEIHHOCTH,
OIICHUBATh COOTBETCTBHE PE3YJIbTATOB ILIETIAM,
OILICHUBATH pI/ICKI/I HOCHG}ICTBI/Iﬁ JACATCIIBHOCTH,

- paSBI/IBaTI) eraTI/IBHOC MBIIIIJICHUEC HpI/I peH_IeHI/II/I

- BJAJETh METOJIaMH JI0KAa3aTEJIbCTB, aJTOPUTMaMHU pEHICHUS
3aja4, yMEHHE (QOPMYIUPOBATH OIPEACICHUS, AKCUOMBI U
TEOpEeMbl, MPUMEHATh HMX, HPOBOJUTH  JIOKAa3aTEIbHBIC
paccyXJIeHUs B X0OJIe pELICHHUs 3a/1a4;

- YMETh ONEpUPOBATH MOHSATUSMHU: CTENEHb YUCIA, JIOTapupm
qucia; yMEHUe 3HauYeHUN U

npeoOpa3oBaHus BBIPAKEHUN CO CTEMEHSIMH M JorapudpmMamu,

BBIIIOJIHATH BBIYUCICHHUC

npeoOpa3oBaHusl IPOOHO-PALIMOHATIBHBIX BRIPAXKCHUH;

- yMETb  OIEpUpOBaTh  IOHATHUAMM:  palUOHAIbHBIC,
HUPPALMOHAJIBHEIE, IIOKa3aTeNbHBIE, CTEIICHHBIE,
Jorapu(pMHUUECKUE, TPUTOHOMETPUYECKHE  ypaBHEHHA U

HEPABEHCTBA, UX CUCTEMBI;
- yMeThb ONEpUpPOBaTh MOHATHAMM: (GYHKIHUS, HENpepbIBHAS
byHKLHSA, nepBooOpaszHas, ONpeAeTICHHBbIH
UHTETpaJl; yMETh HAaXOAWTHb IIPOM3BOJHBIE DJIEMEHTAPHBIX

Mpou3BoOJaHas,

(GyHKIMHI, UCHIONB3Ys CIIPaBOYHBIE MaTepUalbl; UCCIEI0BaTh B
pOCTEHIINX cay4yasX (YHKIUHM Ha MOHOTOHHOCTb, HAaXOJUTh
HauOOJbIINE W HAUMEHbIIME 3HaueHus (YHKUUN; CTPOUTH

rpagukn  MHOTOUYJIEHOB C  HMCIIOJIb30BAaHMEM  armapara
MaTE€MaTUYeCKOro aHaliu3a; IMPUMEHSTh MPOU3BOAHYIO TpHU
pelieHny  3aJa4 = Ha  JABW)KGHHME,  pellaTh  IPaKTHKO-

OpPHUCHTHUPOBAHHBIC 3alda4Yl Ha HanOOJbIINEe W HAUMEHBIIHNE
3HA4YCHUS, HA HAXOXKACHUC ITYTHU, CKOPOCTU U YCKOPCHU;
- YMCTbH OICPUPOBATL MOHATHUAMU: pallMOHAJIbHAs (pYHKI_[I/Iﬂ,

byHKIHS, byHKIIHS,
norapudmuueckas (QyHKUMs, TPUTOHOMETpHUYECKHE (DYHKIINU,

IIoKa3aTCiabHas CTCIICHHAasA




YKU3HEHHBIX TIPOOIJIeM

0) 6a30BBIC UCCIICIOBATEILCKHUE JICHCTBYS:

- BJIAJICTh HABBIKAMH y4eOHO-UCCIICIOBATEIBCKOMN
U TPOCKTHOW  JESITEIbHOCTH,
paspenieHus npooieM;

- BBIABISITH TPHUYUHHO-CJICICTBCHHBIC CBSI3U H

HaBbIKaMH

AKTYAJIIU3UPOBATh 3a/la4y, BbIABUI'ATb T'MIIOTC3Y €€

peuicHuA, HaxXoJUuThb APryMCHTBIL JII
JIOKa3aTelbCTBa CBOMX YTBEpPXKICHHUH, 3a/1aBaTh
[apaMeTpbl U KPUTEPUU PEILCHUS;

- AHaJIM3UPpOBATh IMOJYYCHHBIC B XOAC PCHICHUSA
3a7a4d pe3yJbTaThl, KPUTUYECKH OIICHUBATH HX
JIOCTOBEpHOCTh, NPOTHO3UPOBATh HM3MEHEHHE B
HOBBIX YCJIOBUSX;

-- YMEThb NEPEHOCUTh 3HAHUS B MIO3HABATEIbHYIO U
MMPAKTUYCCKYIO obacTu KUBHEACATCIIBHOCTH,

- YMCTb HWHTCTPUPOBATHL 3HAHHUA U3 PA3HBIX
IpeIMETHBIX 0o0IacTel;

- BbIABUI'ATh HOBBIC naeu, npeajiaraTtb
OpPUTHMHAJIbHBIE TIOJIXO/IbI U PEIICHUS;

U CHOCOOHOCTH UCTOJNb30BaHUS B

MMO3HaBaTEILHOM 1 COIlMaIbHOMN IMPAKTHUKE

ux

oOpatHbple (DYHKIMM;, YMEHHE CTPOHUTHb TI'padUKU H3YYEHHBIX
(byHKINH, UCTIONB30BaTh IPapUKy MPH M3YYEHUU TPOIECCOB U
3aBUCUMOCTEH, TpU pemIeHUH 3ajad M3 JPYruxX y4eOHBIX
IpEeAMETOB | 33Ja4 U3 PealbHON )KU3HU; BRIpAXaTh (hopMynamu
3aBUCHMOCTH MEX]y BeTMUNHAMU;

- YMETh pelIaTh TEKCTOBBIC 33a4l pa3HbIX TUIIOB (B TOM YHCIIe
Ha TMPOLCHTHI, JOJIM U YacTH, Ha JBIKCHHE, paObOTy, CTOUMOCTb
TOBAapOB M YCIYI, HAJOTH, 3aJa4d U3 O0JAcTH YIpPaBICHUS
JMYHBIMU M CEMEWHBIMU (PMHAHCAMH); COCTABIISATH BBIPAKCHHUS,
yYpaBHEHHsI, HEPABEHCTBA U MX CHUCTEMBI MO YCIIOBHIO 3a/1a4H,
UCCIENOBaTh  IIOJIyYCHHOE  pElIeHne W OLCHHBATh
NPaBAONOA00HOCTh PE3YIIBTATOB;

- YMETh ONEpPUPOBATH TMOHATUSAMH: CpeaHee apu(pMeTHUEcKoe,
MenuaHa, HauOojplllee M HaUMEHblIee 3HAYeHUs, pa3Max,
CTaHJapTHOE OTKJIOHEHHE YHCIOBOro Habopa;

nHpopmaluio,

JUCHepeus,

yMETh
MPEACTABICHHYIO B TaOnMIlax, Ha JguarpaMmmax, rpadukax,

W3BJIEKATh, WHTEPHPETUPOBATH
OTPAKAIOIIYI0 CBOMCTBA pEaJbHBIX IIPOLECCOB M SBIICHH;
MPEJICTaBISATh NHPOPMALUIO C MTOMOLIBI0 TAOJIUIl U JUarpamm;
HCCIIEIOBATh CTaTUCTUYECKUE JaHHbIE, B TOM YHCIE C
MPUMEHEHHEM TpaUIecKUX METOJIOB U DJIEKTPOHHBIX CPECTB;
- yYMEThb ONEpPUPOBATH MOHATUAMM: CIyYaWHBIA ONBIT U
cillyyaiiHoe coObITHE,

YMCHUC BBIYMCIIATH

BEPOSITHOCTh  CIIy4alfHOTO  COOBITHS;
BEPOATHOCT C  HCIOJb30BAaHUEM
rpadUyecKux METO/OB; MPUMEHSITh (OPMYJbl CIOXKEHUS U
KOMOHMHATOPHbIE

YMHOKEHHS bakTel U

bopMyIibl
peaTbHBIX COOBITHIA; 3HAKOMCTBO CO CITyJailHBIMHU BEIINYHMHAMU;

BEPOATHOCTEM,

nopru pelICHUMU 3a7ad; OLCHHUBATH BEPOATHOCTHU




YMCHHUC IPUBOJUTHL IMPUMCPBI IIPOABJICHHA 3aKOHA 6OHBH_II/IX
YHUCCJI B IPUPOAHBIX U O6H.I€CTBCHHLIX SABJICHUAX,

- YMCTb OICPUPOBATH MOHATUAMU: TOYKA, IpsAMad, IJIOCKOCTb,
MIPOCTPAHCTBO, JABYTPAHHBIA YTOJ, CKPEIIUBAIOLIUECS MPSIMBIC,
MapauieIbHOCTh W NEPHCHAMKYISAPHOCTh  HPSAMBIX |
IJIOCKOCTEH, Yroid MEXIy NPSIMBIMH, YIOJd MEXIY NPSIMOU H
IJIOCKOCTBIO, YTOJ MEXKIY IMIOCKOCTSIMHU, PACCTOSIHHE OT TOUKHU
0 IUIOCKOCTH, pAaCCTOAHUE MEXIY IIPSAMBIMH, PACCTOSHUE
MCXKAY IINIOCKOCTAMHU, YMCHUC MCIIOJIB30BAaTh IpU PCIICHHUU
3aja4 M3y4deHHbIE (DAKTBI M TEOpPEMBbl IUIAHUMETPUU; yMEHHUE
OIICHUBATh pa3Mepbl 0OBEKTOB OKPYKAIOIIETO MUPA;

- yMeTh ONEpUPOBATh MOHSTUSIMHU: MHOTOTPAHHUK, CEUCHUE
MHOTOTpaHHHKa, KyO, mapajulefienune], Mpu3Ma, MNUpamMHuiaa,
dburypa u MOBEPXHOCTh BpallleHUs, LUIUHAP, KOHYC, IIap,
cdepa, ceueHus (GUTYpHl BpalICHUS, TIOCKOCTh, Kacarolasics
cdepsl, MWIKHIPA, KOHYCA, TUIOMIA b TOBEPXHOCTU MUPAMUIBL,
MPU3MBI, KOHYCA, MWJIMHJpA, TJIomans cdepsl, o0beM Kyoda,
MPSIMOYTOJIBHOTO  MapaielienuIea, MHPAMUAbI, PH3MBL,
[IWIMH]IPA, KOHYCa, Iapa; yMEHUEe N300pakaTh MHOTOTPAaHHUKHU
U TIOBEPXHOCTH BpAIICHUSI, UX CEUCHHs] OT PYKH, C TOMOIIbIO
YEepPTEHKHBIX WHCTPYMEHTOB U DJEKTPOHHBIX CPEICTB; YMEHHUE
pacmo3HaBaTh ~ CHMMETPHUI0O B TPOCTPAHCTBE, yMEHHUE
pacro3HaBaTh MPaBUIbHBIE MHOTOTPAHHUKH;

- YMeTh ONEpPHPOBaTh MOHIATHUSIMHU: JBIKEHHUE B MPOCTPAHCTBE,
1o/100HbIE QUTYpBI B TPOCTPAHCTBE; UCIOJIB30BATh OTHOIIECHHE
ioniaied MmoBepxXHOCTed U 0OBEMOB MOJOOHBIX (QUIYp IMPHU
pEIICHNH 33]1aY;

- YMCTb BBIYUCIIATH 'COMETPHUYCCKUC BCIUYMWHBL (,}]J’II/IHa, yrou,




wiomaab, 00beM, IUIOIIAJb  IOBEPXHOCTH), HCIOJb3Ys
U3y4eHHbIE POPMYIIBI U METOBI;

- YMETb OIEpPUPOBATh MOHATUSAMHU: HPSIMOYrOJIbHAsS CHUCTEMA
KOOpJMHAT, KOOPAMHATHI TOUYKH, BEKTOP, KOOPIAUHATBI BEKTOPA,
CKaJSIPHOE TIPOM3BEICHHUE, YroJl MEXIY BEKTOpaMH, CyMMa
BEKTOPOB, IIPOM3BEJEHUE BEKTOpPAa HA YHUCIO; HAXOAWUTH C
IOMOILBIO  M3YyYEHHBIX (OPMYJT KOOPAMHATHI  CEPEIUHbI
0Tpe3Ka, pacCTOSHUE MEXKY IBYMs TOUKaMU,

- yMeTb BbIOMpaThb NOAXOMAUIMM W3YYEHHBIM MeTON Ul
pellleHuss 3aJadd, paclio3HaBaTh MaTeMaThyeckue QakThl U
MaTeMaTHYeCKUe MOJEIH B TPHPOJHBIX W OOIIECTBEHHBIX
ABJICHUSX, B MCKYCCTBE; YMEHUE IPUBOIUTH IPUMEPHI
MaTeMaTUYECKUX  OTKPBITMH  pPOCCUMCKOW W MHUPOBOH
MaTEMaTHYECKON HaYKH.

- YMETb ONEPUPOBATh IOHATUSAMU: OIPEAEICHHUE, aKCHOMa,
TeopeMa, CIEJICTBUE, CBOICTBO, IpPHU3HAK, JI0KA3aTEIbCTBO,
paBHOCUJIbHBIE  (POPMYJIUPOBKH; yMEHHE (QOPMYIUPOBATH
o0paTHOE€ U NPOTUBOMOJIOXKHOE YTBEPKACHHE, MPHUBOJIUTH
IpUMepbl U KOHTPHPUMEpPHI,  HUCIOJB30BaTh  METOJ
MaTEMaTUYECKON  MHAYKLIHMH; TPOBOJUTH  JOKAa3aTEJIbHbIE
pacCyXJIeHHs IpU PEUICHUM 3a/Jad, OLEHUBATh JIOTMUECKYIO
IIPaBHWJIBHOCTb PacCyXACHMI;

- YMETb ONEPUPOBATH MOHATHAMHU: MHOKECTBO, ITOJIMHO>KECTBO,
omepauuy  HaJ  MHOXECTBAMH; yMEHHUE  HCIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN ammapar Jisg ONKUCAHUS pealbHbIX
MIPOLIECCOB M SIBJICHUI MpH pEUIeHUH 3ajad, B TOM YHUCIE W3
JIPYTUX y4eOHBIX MPEAMETOB;

- YMETh ONEPUPOBATh MOHATUAMU: Tpad, CBA3HBIN rpad, gepeso,




UK, Tpad Ha IUIOCKOCTH; yYMEHHUE 3a/laBaThb W OIUCHIBAThH
rpagpl PasNIUYHBIME CIIOCOOAMHU; HWCHOJIB30BaTh rpadbl MpU
pELICHUH 3a1a4;

- yMeTb CBOOOJHO ONEPHPOBAaTh MOHATUSAMH: COYETaHUE,
HepecTaHOBKA, YHUCIIO COYETAHHUM, YHCIIO MEPECTaHOBOK; OMHOM
HproToHa; yMmeHHE IPUMEHATH KOMOHMHATOpHBIE (GaKThl |
paccyXIeHHs JJIs peLICHNUs 3a/1a4;

-yMETb OIEPUPOBATh MOHATUSMH: HATYpaIbHOE YHCIIO, LIEI0e
YHCIO0, OCTaTOK MO  MOAYII0, palUdOHAIBHOE  YHCIO,
UppaMOHATIFHOE YHCJIO, MHOXECTBAa HATYpalbHBIX, MEIbIX,
paMOHATIBHBIX, NEHCTBUTEIILHBIX YMCEIl; YMEHUE UCTIONb30BATh
OpU3HAKK JISTMMOCTH, HAMMEHBIIMHA OOINMIA JeIuTeNb |
HaMMeHblIee o0Iee KpaTHoe, alropuT™ EBKIIna npu permeHnn
3aJ]ay; 3HAKOMCTBO C PA3JIMYHBIMU MO3MLUOHHBIMU CUCTEMaMH
CUHCIICHUS;

- YMETh CBOOOJHO OIEPUPOBATH MOHSATHSIMHU: CTETIEHb C IEIBIM
rokaszarejieM, KOpPeHb HAaTypaJbHOW CTENeHH, CTeNeHb C
palMOHANBHBIM TIOKa3aTeleM, CTENeHb C JACWCTBUTEIBHBIM
(BemIeCTBEHHBIM) TOKa3areneM, Jjorapudm Yuciaa, CHHYC,
KOCHHYC U TaHT'€HC IPOU3BOJILHOIO YHCIIA;

- YMETb ONEpUPOBATh MOHATUSMHU: TOXKIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue,  ypaBHEHHME,  HEPABEHCTBO,  CHCTEMa
YpaBHEHHH M HEPaBEHCTB, pABHOCWJIBHOCTb YpaBHEHHIA,
HEpaBEHCTB M CHCTEM, palMOHAJbHbIE, HPPALMOHAIbHBIE,
noKa3aTesbHbIE, CTETICHHBIE, JorapupMHIUECKHE,
TPUTOHOMETPHUYECKUE YpAaBHEHHsS, HEPAaBEHCTBA W CHCTEMBI;
YMEHHE pelIaTh YpaBHEHWS, HEPABEHCTBA M CHCTEMBI C
MOMOIIBI0  pa3IMYHBIX  MPHEMOB;  pemarh  ypaBHEHUS,




HEPaBEHCTBA U CUCTEMBI C NTApaMETPOM; IPUMEHATh YPaBHEHHUS,
HEPaBEHCTBA, WX CHUCTEMBI JUISI PEHICHUS MaTeMaTUYECKUX
3ajjad W 3a/]a4 M3 PA3NUYHBIX O0NacTel HayKH W peabHON
KHU3HU;

-yMeTb CBOOOJIHO OIEPUPOBATh HMOHATHUAMM: IpaduK QyHKIUH,
obpatHass  GyHKIUA, KOMIO3UIMA (QYHKIUNA, JTUHEHHas
byHKIMSA, KBaapaTH4Has (QYHKIUS, CTENeHHas QYHKIUS C
HEeNbIM ~ TI0Ka3aTeneM,  TPUTOHOMETpHUYECKHe  (yHKIIUH,
oOpaTHBIE TPUTOHOMETPUYECKHE (QYHKIUH, IMOKa3aTeabHas M
ngorapupmuueckasi (QYHKIHHA; YMEHHE CTPOUTh TpaduKu
(byHKUIWH, BRITOTHITH TpeoOpa3oBaHus rpagukoB GyHKINN;
yYMEHUE HCIONb30BaTh TIpaduku GYHKUMHA A0 HU3ydeHHUs
IPOLIECCOB U 3aBUCUMOCTEH IpH pELICHUM 3a7ad U3 JAPYTUX
y4eOHbIX NPEIMETOB U U3 peaJbHOW JKHU3HM; BBIpaXKaTh
(dbopMynaMu 3aBUCUMOCTH MEX]ly BETMUYUHAMU;

yMEHHE CBOOOJHO OIEPUPOBAaTH MOHATHUSMH: YETHOCTh
GyHKIMM,  TEpUOAMYHOCTh  (YHKIHMH,  OrPaHUYEHHOCTh
(GYHKIIMM, MOHOTOHHOCTb (YHKIMH, O3KCTpeMyM (QYHKIUH,
HanOoJpIllee W  HaWMEHbIlee 3HA4YeHUS (QYHKIUU  Ha
IPOMEXKYTKE; YMEHHUE NMPOBOAUTH HCCIEI0BaHNE QYHKIUY;
YMEHUE HCHOJb30BaTh CBOMCTBA M TpapuKku (QYyHKIMHA a7
peleHusl ypaBHEHMH, HEPAaBEHCTB M 3aJau C IapaMeTpamuy;
n300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH MHOKECTBA PEIICHUH
yYpaBHEHHI, HEPABEHCTB U HX CHCTEM;

- YMETh CBOOOJTHO OTIepPUPOBATH MOHATHUSIMU:
MOCJIEI0BATEIBHOCTb, apudMeTHIecKas nporpeccus,
reoMeTpuyeckass  mporpeccusi, OecKOHEYHO  yObIBarouias
reoMeTpHYIecKas MIPOTPECCHST; yMEHHue 3aJaBaTh
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[10CJIEZI0BATENBHOCTH, B TOM YHCJIE C IOMOLIbIO PEKYPPEHTHBIX
opmyu;

- YMETh OIEPUPOBATh MOHATUSMH: HENPEPHIBHOCTb (PYHKIIUH,
acUMITOTHI rpaduka QyHKIMM, NIepBas U BTOpask MPOU3BOJHAS
GyHKLIMH,  TEOMETpUYECKMH U (QU3MUECKUH  CMBICI
IPOM3BOJIHOM, MepBOOOpa3Has, OIpPENEeNIEHHbI MHTErpai;
yYMEHUE HaXOJUTh AaCUMOTOTHl rpaduka (YHKIMH; YyMEHUE
BBIUMCIIATh IPOU3BOJHBIE CYMMBbI, IPOU3BEIEHUS, YACTHOTO U
KOMITO3UIIMN (PYHKIMI, HAXOAWUTh YpaBHEHHE KacaTEIbHOW K
rpaduKy QyHKIHNH,

YMEHHME HCIOJb30BaTh IMPOM3BOAHYIO ISl MCCIEA0BaHUS
GyHKUMH, A9 HAXOXKAEHUS  HAWIy4yllero peleHus B
IOPUKIAJHBIX, B TOM YHCJIE COLMAIbHO-DKOHOMUYECKHX U
¢u3myeckux  3agavax, JUIsL  ONpENeNeHUs CKOPOCTH |
YCKOPEHHUS; HaXOAUTh IUIOMAAN U 00BEeMbI (GUTYp C MOMOIIbIO
MHTETpaa; MIPUBOJIUTH pUMEpBI MaTeMaTHYeCKOT 0
MOJIETTMPOBAHUS C MTOMOIBIO TU(depeHIINaTbHBIX YpaBHEHU;
- yYMEeThb OIEepUpoBaThb MOHATUSIMH: KOMIUIEKCHOE YHCIIO,
COMpPSKEHHBbIE KOMIUIEKCHbIE 4YHCIAa, MOAYJIb W apryMEHT
KOMIIJIEKCHOTO 4HCa, (opMa 3alUCH KOMIUIEKCHBIX YHCEN
(reoMeTpuyeckas, TPUTOHOMETpUYECKas M anredpanyeckas);
yMeTh  TNPOU3BOAMTHL  apuPMeTHYecKHe  JEHCTBUS  C
KOMIUIEKCHBIMU YK CJIAMU; IPUBOJUTH IPUMEPHI UCIIOIb30BAHUS
KOMIUIEKCHBIX YHCEIT;

- yMeTb CBOOOJHO ONEpUpPOBAaTh MOHSTUSIMU: CpEIHEE
apudmernyeckoe, MeauaHa, HauOoJyplliee U HaMMEHbIIEe
3HAYeHMs, pa3Max, TUCHEepPCHUs, CTaHAAPTHOE OTKIOHEHUE IS
ONMMCAHMUA  YHUCIOBBIX  JAHHBIX; YMEHHE  HCCJIEeI0BaTh
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CTaTUCTUYECKUE JIaHHbIE, B TOM 4YHCIIE€ C IPUMEHEHUEM
rpaMUecKuX METOJOB U 3JEKTPOHHBIX CPEICTB; TpapUuecKu
UCCIIEIOBAaTh COBMECTHBIE HAOIIOJCHUS C IOMOIIBIO JHArpaMm
paccerBaHMs U JIMHEUHOU PErpeccuu;

- YMeTb HaXOJUTh BEPOATHOCTH COOBITUI C HCHOJIB30BAHHUEM
rpagMuecKux METO/A0B; IPUMEHATh Ui pelleHHus 3a7ay
(bopMyNbl CIIOKEHUS M YMHOXEHHs BeposTHOCTeH, (popmyny
MOJTHOM BeposITHOCTH, (popmyny bepHysmin, kKoMOMHATOpHBIE
bakTel u (GOpPMYNBI; OIEHHBATH BEPOSTHOCTH PEATBHBIX
CcOOBITHI; YMEHHE OINEepUpPOBaTh NOHIATUAMU: CIydyaiiHas
BEJIMYMHA, paCHpe/ieICeHUEe BEPOATHOCTEM, MaTeMaTHYecKoe
O’KUJIaHUe, IUCIEePCUsl U CTaHJApTHOE OTKJIOHEHHUE CIlydyailHON
BEIMYMHBI,  (QYHKIMM  pacnpefeieHuss W IUJIOTHOCTH
pPaBHOMEPHOTO, IIOKa3aTeIbHOIO " HOPMAaJIbHOTO
pacnpeelieHuii; YMEHHE HCIIOJIb30BaTh CBOMCTBA HM3YYEHHBIX
pacnpezenieHui 1Jis pelieHus 3a/1a4; 3HaKOMCTBO C MOHSATUSMHU:
3aKOH OOJIBIIMX YHCEN, METOAbl BHIOOPOUHBIX HCCIEIOBAHUM;
YMEHHME MPHUBOJAUTH HPUMEPbl MPOSBICHUS 3aKOHA OOJBIIMX
qrcesl B IPUPOIHBIX M OOILIECTBEHHBIX SIBJICHUSIX;

- yMeTh CBOOOJHO ONEpPHPOBATh MOHATHSAMU: TOYKa, MpsMasd,
IUIOCKOCTb, TPOCTPAHCTBO, OTPE30K, JIyd, IUIOCKHN Yrod,
JBYTpaHHBI yroJl, TPEXIPaHHBIM YroJs, MepeceKaroIuecs,
[apaJuIeJIbHBIE U CKPEIMBAIOIINECS NPSMbIE, NTapaIIIEIbHOCTh
U TEPIEHAUKYISIPHOCTh MPSMBIX U IUIOCKOCTEH, YrOJl MEXIy
MPSIMBIMHU, YTOJI MEXKIY HPSIMOM U IIOCKOCTBIO, YrOJ MEXIy
IUIOCKOCTSIMU; YMEHHE HCIOJb30BaTh IPU pPEIIEHUU 3a/aa4y
U3y4YeHHble (AKTbl U TEOpeMbl IUIAHUMETPUU; YMEHUE
OLICHUBATh pa3Mepbl 0OBEKTOB B OKPYXKAIOLEM MHpE; YMEHHE
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OIIEpPUPOBATH MOHATHUSIMHU: MHOT'OTPaHHUK, CEueHue
MHOTOTpAaHHHMKA,  MPaBWIbHBIA  MHOTOTPAHHHUK,  IpPU3MAa,
nupamMuia, GUrypa u moBepXHOCTh BpAIICHUs, IUIHHIP, KOHYC,
map, cdepa, pa3BepTKa IOBEPXHOCTH, CEYEHHUS KOHyca M
LWINHApPA, apajljiebHble OCH WM OCHOBaHMIO, CEYEHHUE 11apa,
IUIOCKOCTh, Kacarowascst chepbl, LWIMHIpPA, KOHYca; yMEHHUE
CTPOUTH ceueHue MHOT'OI'paHHHKA, n300paxkaThb
MHOTOTPAaHHHUKH, (UTYpbl W TIOBEPXHOCTH BpAIICHUS, HUX
CEYEHHUs, B TOM YHUCJIE C IOMOUIbI 3JEKTPOHHBIX CPEICTB;
YMEHHE TPHUMEHSITh CBOWCTBA T'€OMETPHYECKUX  (Uryp,
CaMOCTOSITENIbHO  (DOPMYJIMPOBATh OMNPEICIICHUS H3y4aeMbIX
¢uryp, BBIIBUraTh TUIOTE3bl O CBOMCTBaX M MpPU3HAKAX
reoMeTpuueckux (uryp, oOOCHOBBIBaTh WJIM OIPOBEPraTh HX;
yYMEHUE NPOBOJUTH KIACCU(PHUKAIMIO (GUTYp MO pa3iIUuYHBIM
NpPU3HAKAM, BBINOJHATE HEOOXOOUMBIE  JIOMOJHHUTEIbHBIE
MIOCTPOCHUS,

- yMeTb CBOOOAHO ONEpUPOBATh MOHATUSAMHU: IUIOLIA/b
¢urypsl, 00beM (pUrypsl, BEIUUUHA yIila, PACCTOSHUE OT TOUKU
JI0 TUIOCKOCTH, PACCTOSIHME MEXJIy MpsIMBIMU, PpACCTOSHUE
MEXy MIOCKOCTSIMH, TUIOIIAAb Cephl, IUIONAaAb NOBEPXHOCTH
NUpaMUbl, TpPHU3MBI, KOHyca, IWIMHApa, 00BeM KyOa,
OpSMOYTOJIBHOTO — Mapajulefienuneaa, NUPaMUabl, TPHU3MBI,
IWIMHApA, KOHYyca, IIapa; YMEHHWE HaXOAWTh OTHOIIEHUE
00BeMOB MOJO0OHBIX (HUTYD;

- yMeTb CBOOOJHO ONEpPUPOBATH MOHATHSIMH: JBH)KEHUE,
MapajuleNIbHBI  MEPeHOoC, CHUMMETpUs Ha IUIOCKOCTH U B
MIPOCTPAHCTBE, MOBOPOT, NMpeoldpa3zoBaHue Mo00us, MOA00HbIE
burypsl; yMeHHe pacro3HaBaTh paBHbIE U MOJOOHBIE (PUTYPHI, B
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TOM 4YHCJI€ B TPHUPOJE, MCKYCCTBE, APXUTEKTYpe; YMEHHE
UCIIOJIb30BaTh ~ T'€OMETPUYECKHME  OTHOIICHUS,  HaXOJUTh
TeOMETPUUYECKUE BEIUYHMHBI (IJIMHA, YroJl, IUIONIaab, 00bEeM)
IpU pElIeHUuU 3a7ady M3 JAPYTruxX Y4eOHBIX MPEAMETOB U U3
peanbHOM KU3HU;

- yMeTb CBOOOJHO OINEPUPOBATh MOHATHSAMH: MPSMOYTOJbHAs
CHUCTEMa KOOPJMHAT, BEKTOpP, KOOPAUHATHI TOYKU, KOOPIAHMHATHI
BEKTOpa, CyMMa BEKTOPOB, IIPOU3BEICHHUE BEKTOpa Ha YHUCIIO,
pa3ioKeHUEe BEKTOpa MO 0a3ucy, CKaIsPHOE IPOU3BENICHHE,
BEKTOPHOE TPOU3BEIACHUE, YIoJl MEXAY BEKTOpPAMH; YMEHHE
WCIIOJIb30BaTh BEKTOPHBIA M  KOOPJAWHATHBIA METOH IS
pellleHrsT TeOMETPUYECKUX 3aJad M 3373y JAPYTruxX Y4eOHBIX
MPEIMETOB; OMNEPUPOBATh MOHATHSAMM: MaTpuua 2x2 u 3x3,
ONpeIeTUTENb MaTpHIbI, F€OMETPUYECKUI CMBICIT
ONpEeIeTUTENS;

- yYMeTb MOJEIMPOBATh peajbHbIE CHUTyallud Ha S3bIKE
MaTEeMaTHUKH; COCTABIISATh BBIPAXKEHUS, YPABHEHHS, HEPABEHCTBA
M UX CHUCTEMBI 10 YCIIOBHUIO 3a/1auH, UCCIEI0BATh TTOCTPOCHHBIC
MOJIEH c HCIIOJIb30BaHUEM anmnapara anreopsl,
WHTEPIPETHUPOBATh  MOJYYEHHBIM  pe3yibTarT; CTPOUTH
MaTe€MaTUYeCKHUe MOJIEIM C TIOMOILIBID T€OMETPUUECKHUX
MOHSATUN M BEJIMYUH, pelIaTh CBSI3aHHbIE C HUMH MPAKTUYECKHE
3a/1auu; COCTaBJISITh BEPOSITHOCTHYIO MOJEJIb u
UHTEPIPETUPOBATH MOJIY4eHHBIN pe3ynbTart; pemarb
MPUKJIAHBIC 3a7a9U CPEJCTBAMUA MAaTEMAaTHYECKOTO aHaIN3a, B
TOM YHCJIE€ COLHUAIbHO-DKOHOMHUYECKOTO M  (PU3UYECKOIro
XapakTepa;

- YMEHHUE BBIOMPATH MOIXOSAIIUNA METOI JJIsl PEIICHUS 3a/1a4u;
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MOHMMAaHKE 3HAYMMOCTH MATEMAaTHKU B MU3YYEHHUH MPUPOJIHBIX
1 OOIIECTBEHHBIX MTPOLIECCOB U SIBIICHUI; YMCHHE PaCIiO3HABATH
MPOSIBJICHUE 3aKOHOB MaTeMaTUKU B HMCKYCCTBE, YMEHHUE
MPUBOJUTH MPUMEPHI MATEMAaTUYECKUX OTKPBITHI POCCUHCKOMN

Y MUPOBOM MaTeMaTHUYE€CKOM HAYKH

OK2 Hcnonp30BaTh
COBpPEMEHHBIE CPEJICTBA
MOMCKa, aHaJIu3a, U
uH(GOPMaIMOHHBIE
TEXHOJIOTHH JIJIs
BBIIIOJIHEHHMS 3324
po(hecCHOHATLHOM
JIEATEILHOCTH.

B o0nacTu IeHHOCTH HayYHOTO MO3HAHUSA:
- c¢(OpMHUPOBAHHOCTh MHPOBO33PEHUS,
COOTBETCTBYIOILIETO YPOBHIO
pa3BUTUSA HAayKd W OOIIECTBEHHOW MPAKTUKH,
KyJIbTYD,
CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOEr0 MeCTa B

COBPEMEHHOMY

OCHOBAHHOTI'O Ha Juajiore
MNOJIMKYJIBTYPHOM MHPE;

- COBCPIICHCTBOBAHUC SI3BIKOBOM M YHUTATEIILCKOU
KYJIbTYPbl KaK CpEACTBa B3aHMOJECHCTBUSA MCKAY
JIIOAbMHU U ITO3HAHUW MHPA,

- OCO3HAHUEC HIECHHOCTH HaquOI\/JI JCATCIIBHOCTH,

TOTOBHOCTb  OCYHIECTBJIATH  IMPOEKTHYI0 U
UCCIIEI0BATEIbCKYIO JEeSITENIbHOCTD
UH/IMBUYaJIbHO U B TPYyIIIIE.

OBnanenue YHHUBEPCAIbHBIMU y4eOHBIMU

MO3HABATEJIbHBIMU ACHCTBUSIMMU:

B) paboTta ¢ uHpopmaruei:

- BJIAJICTh HAaBBIKAMH TIOJYYEHUS] WHPOpPMAIUU U3
UCTOYHUKOB pa3HBIX THIIOB, CaMOCTOSTEIBHO
OCYIIECTBIIATH MTONUCK, aHAIN3, CHCTEMATH3AIHIO 1
UHTEpIpETannio MHPOPMAIMK PA3IMIHBIX BHIIOB
u GopM IpesICTaBICHHUS;

- CO3daBaTb TCKCThI B PaA3JIMYHBIX (bopMaTax C

- yMEeTh ONEpUPOBATh MOHATUSMHU: palMOHAIbHAS (DyHKIHS,
nokasaresbHast byHKLu, CTETeHHas GbyHKLIHSA,
norapupmuueckas (yHKIUS, TPUTOHOMETpUYECKHe (DYHKIIHH,
oOpatHble (YHKIMM; YMEHHME CTPOMTH TIpadUKU H3YHYEHHBIX
(GyHKIMH, UCNOIb30BaTh TpaUMKU MPU U3YUYEHUU IPOLIECCOB U
3aBUCUMOCTEH, NpU peleHuH 3ajad M3 JAPYrux y4eOHBIX
MPEIMETOB | 3a]1a4 U3 PEaTbHOH JKU3HU; BBIpaXKaTh (popMynamu
3aBUCUMOCTH MEX/ly BEJITUUYNHAMM;

- YMETb ONCPpHUPOBATH MOHATUAMU: TOKIACCTBO, TOKIACCTBECHHOC

npeoOpa3oBaHWe,  ypaBHEHHE,  HEPaBEHCTBO,  CHUCTEMa
YpaBHEHHH M HEPaBEHCTB, paBHOCWJIBHOCTb YpaBHEHHI,
HEPaBEHCTB M CHCTEM, palMOHAIbHbBIC, HWpPpaIlOHAIBHBIE,
NoKa3aresbHbIE, CTETIEHHbIE, JorapupmMHuyIecKue,

TPUTOHOMETPUYECKHE YpPaBHEHHUS, HEPABEHCTBA U CUCTEMBI;
YMETb pelIaTh YPaBHEHHUs, HEPABEHCTBA U CUCTEMBI C IOMOLIBIO
pa3IMyYHBIX MPUEMOB; pellaTh ypaBHEHHUS, HEPaBEHCTBA U
CUCTEMBI C IApaMETPOM; NMPUMEHSTHh YpaBHEHMs, HEPABEHCTBA,
UX CUCTEMBI JUIsl PelleHUs MaTeMaTH4eCcKHX 3a7ad U 3a7ad u3
pa3NUYHbIX 001acTe HAYKU U peasIbHOM KHU3HH;

- yMeTh CBOOOJHO ONEPHPOBATh MOHATHUSMH: JBH)KEHUE,
MapajuleNIbHBI  MEPeHOoC, CHUMMETpUs Ha IUIOCKOCTH U B
IIPOCTPAHCTBE, IOBOPOT, NMpeodpa3zoBaHue M0100uUs, OJOOHBIE
burypsl; yMeTh pacrno3HaBaTh paBHbIE M MOJ00HBIE QUTYpHI, B
TOM 4YHUCJIE B IMpPHUPOJE, HCKYCCTBE, AapXUTEKTYpE; YMETh
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y4eTOM Ha3Ha4yeHusi HHGPOpMAIMM M LEJIEBOH
ayquTOpuHu, BHIOMpas ONTHMaJbHYIO  (opmy
NPECTAaBICHUS U BU3yaTH3alUH;

- OLICHUBATh

uHpopmanuu,

JOCTOBCPHOCTD, JJIETUTUMHOCTbD
€€ COOTBCTCTBHUEC IIPpaBOBBIM U
MOpaJIbHO-3THUYCCKUM HOPMaM;

- HCIIOJB30BATL CPCACTBA I/IHq)OpMaHI/IOHHLIX u

KOMMYHUKAIIMOHHBIX TEXHOJOTHH B peICcHUN

KOTHUTHUBHBIX, KOMMyHI/IKaTI/IBHI)IX u
OpPraHU3alMOHHBIX  337a4 ¢  COOJIO/ICHUEM
TpeOOBaHUI IPrOHOMUKH, TEXHUKH O€30MMaCHOCTH,
THTHEHBI, PECypCOCOEpEKCeHHUs, TMPaBOBBIX U
STHYECKUX  HOPM, HOpPM  HMH(OPMAIMOHHOMN
0e30IMacHOCTH;

- BJIAJICTh HAaBBIKAMHU pACIIO3HABAaHUS W 3alLUTHI
uH(popMaluy, HHPOPMAIMOHHON Oe30macHOCTH
JINYHOCTHU

UCIIOJIb30BaTh ~ T€OMETPUYECKME  OTHOLICHWS,  HaXOIUTh
TeOMETPUUYECKUE BEIUYHMHBI (IJIMHA, YroJl, IUIONIaab, 00bEeM)
IpU pElIeHUuU 3a7ady M3 JAPYruxX Y4eOHBIX MPEAMETOB U U3
peanbHOU KU3HU

OK 03 IInanupoBaTs u
peann30BBIBATH
COOCTBEHHOE
npodeccuoHaIbHOE U
JUYHOCTHOE Pa3BUTHE,
IPeINPUHIMATENBCKYIO
JIeSITebHOCTD B
npodeccuoHansHOM chepe,
UCIIOJIb30BaTh 3HAHUSA MO
(uHaHCOBON TPAMOTHOCTH B
Pa3JINYHBIX )KU3HEHHBIX
CUTYaIHsIX

B o6mactu 1yXOBHO-HPaBCTBEHHOT'O BOCTIMTAHUS:
- chopMHpOBaHHOCTH HPABCTBEHHOT'O CO3HAHUS,
ATUYECKOTO OBEACHUS;

- CIIOCOOHOCTH OIICHUBATh CUTYAILIUIO M IPUHUMATD
OCO3HAHHBIE  PEIIECHHs,,  OpPUEHTUPYSICh  Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

- OCO3HaHWE JIMYHOTO BKJIaJa B IOCTPOCHHE
YCTOMYHUBOTO OYAYIIETO;

- OTBETCTBEHHOE OTHOIIEHUE K CBOWM POJIUTEISIM
U (UW) IpYTUM 4JIeHaM CEeMbH, CO3JaHUI0 CEMBHU

Ha OCHOBC OCO3HAHHOI'O0 MPHUHATUA LIEHHOCTeH

- YMCTb ONeprUpoOBaATH IOHATHUAMUN palluOHAJIbHBIC,
HppaiuOHAIbHEIC, IIOKa3aTCIIbHBIC, CTCIICHHBIC,
JIOFapI/I(I)MI/I‘{eCKI/IC, TPUTOHOMCTPHYCCKUC YpaBHCHUA )51

HEpPaBEHCTBA, X CUCTEMBI;

- yMeThb ONEpUpOBaTh MOHSTUSIMHU: MHOTOTPAHHUK, CEUEHUE
MHOTOTpaHHMKa, KyO, Napajjenenurne], Npu3Ma, HHUpaMHJa,
durypa M MOBEPXHOCTb BpallleHUs, LWIUHAP, KOHYC, IIap,
cdepa, cedeHus: (Urypbl BpalleHHs], IIIOCKOCTb, Kacaromasics
cdepsl, MIIKHPA, KOHYCA, TUIOMIA b TOBEPXHOCTU MUPAMUIBL,
IpU3MBI, KOHyCa, LWIMHApA, IUIOmAab chepsl, o0beM Kyoa,
MPSIMOYTOJIBHOTO  Mapajljiesienumneaa, MNHpaMuabl, MPHU3MBL,
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CEMEMHOMN KU3HU B COOTBETCTBUM C TPAAULMUAMHU
HapoaoB Poccuu;

OBnajeHne yHUBEPCATbHBIMH  PETYISTHBHBIMH
NEUCTBUSIMU:

a) CaMOOpraHu3aLus:

- CaMOCTOSITENILHO OCYILECTBIIATh
II03HABATENIbHYIO JeSITeIbHOCTD, BBISIBIISATh
poOIIeMBl, CTaBHUTH " (bopmyIHpOBaTh
coOCTBEHHBIE  3ajaud B  00pa3oBaTEIbHOMN

JESTSIIBHOCTH M KU3HEHHBIX CUTYaITUsX;
- CaMOCTOSITEIIPHO COCTABIIATH IUIAH PEIICHHS
POOJIEMBI
COOCTBEHHBIX BO3MOKHOCTEH U MPEAIOUTCHUN;

C Yy4deTOM HMCIOIIUXCA PECypCOB,

- 1aBaTh OLIEHKY HOBBIM CUTYalUsIM;
CrocoOCTBOBaTh (YOPMUPOBAHUIO M TPOSIBICHHIO
IUPOKON SPYIUIIUUA B Pa3HBIX OOJACTAX 3HAHUH,
MIOCTOSIHHO TOBBILIATh CBOM 0Opa30BaTEIbHBIA U
KYJIbTYpPHBIN YPOBEHb;

0) CaMOKOHTPOJIb:

UCIOJIb30BaTh NpUEMBbl pedIeKCHH JUIsl OLEHKU
CHUTYallUH, BBIOOpA BEPHOTO pEILICHMS;

- YMETb OLICHMBaTb PUCKU U CBOEBPEMEHHO
IPUHUMATB PELIEHUS 110 UX CHUKEHHUIO;

B) SMOLIMOHAJILHBIN MHTEIEKT, MPEANoIaratonii
c(hopMUPOBAHHOCTD:

BHYTpEHHEN MOTHUBALIHH, BKJIFOYAIOIIEN
CTPEMIICHHE K JIOCTHMIKEHUIO LEIM MU YyCHexy,
ONTUMHU3M,

HWHUIHWATUBHOCTD, YMCHHC

LWINHApPA, KOHYca, 1apa; yMeHHe U300pa)xaTb MHOTOTPAaHHUKU
U TIOBEPXHOCTH BpALIEHMS, UX CEUEHMsI OT PYKH, C IOMOIIbIO
YEepPTEeKHBIX MHCTPYMEHTOB M 3JIEKTPOHHBIX CPEICTB; YMETh
pacrno3HaBaTb ~ CHUMMETPUI0O B IPOCTPAHCTBE;  yMETh
pacrio3HaBaTh [IPABUIIbHBIE MHOTOTPAHHUKHY;

- YMCTb OHNCPUPOBATH IMOHATHUAMU: IIPAMOYIOJIbHAA CHCTCMaA
KOOpAUHAT, KOOPpAWHATBI TOYKH, BEKTOP, KOOPAUHATBI BEKTOPA,
CKaJLIpHOC TMPOU3BCACHHUEC, YIOJl MCKAY BCKTOpaMH, CyMMa
BCKTOpPOB, IIPOM3BCACHUC BCKTOpa Ha YHUCIO0;, HAXOAUTb C
MNOMOIIIbKO  M3YUYCHHBIX (1)OpMy.]'I KOOpAWMHATBI  CCPCIANHLBI
OTPE3Ka, paCCTOAHUC MCKAY JABYMS TOYKaAMHU
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JIEHCTBOBATh, HCXO/S M3 CBOMX BO3MOXKHOCTEH;
- DMIATHUM, BKIIOYAIONIEH CIIOCOOHOCTh MOHHUMATh
SMOLMOHAIBHOE COCTOSIHUE JIPYTHUX, YYUTHIBATh

€ro IIpu OCYIICCTBJIICHUU KOMMYHHUKAIINH,
CIIOCOOHOCTB K COYYBCTBUIO U COIICPCIKUBAHUIO,
- COLMaJIBHBIX HaBBbIKOB, BKIIOYaromiux

CIIOCOOHOCTD BBICTpanBAaTh OTHOHICHUA C JPYT'UMHU

JIOIbMH, 38,60TI/ITI)C$I, MIpOABJIATE HHTCPEC U

paspeniath KOH(IUKTHI

OK 04 D¢ dextuBHO
B3aUMOJCHCTBOBATh U
paboTaTh B KOJIJIEKTUBE H
KOMaH/Ie

TOTOBHOCTb K CaMOpPa3BUTHUIO, CAMOCTOATCIIbHOCTHU
H CaMOOIIPpCACIICHUTIO,

- OBJIQJICHUE HAaBbIKAMU Y4EOHO-
HCCIEN0BATENBCKOM, MPOEKTHON U COLMATIBHOMN
JIeITEeIILHOCTH,

OBnanenue YHUBEpPCAIbHBIMU
KOMMYHHKATHBHBIMU JCHCTBHUSIMH:

0) cOBMeCTHasl 1€ TEIbHOCTb:

- TOHMUMAaTh U HCIONb30BaTh MPEUMYIIECTBA
KOMaHJAHOW ¥ UHIMBUyaJIbHOU paboThI;

- TPUHUMATh [EIH COBMECTHON JeATeIbHOCTH,
OpPraHU30BBIBATH M KOOPAWHUPOBATH JIEHCTBUS IO
€e JOCTIDKCHHIO: COCTaBJIATh IUIAH JICHCTBHIA,
pacrpeesiaTh POJU C y4eTOM MHEHUH YJ4aCTHUKOB
00CyXIaTh pe3y/IbTaThl COBMECTHOM PaOOTHI;

- KOOPJIWHUPOBATH U BBINOJHIATH paboOTy B
YCITOBUSAX peasTbHOTO, BHPTYaIBHOTO u
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

-  OCYHICCTBJIATD MO3UTUBHOC CTPATCTHYCCKOC

- yMeTb ONepUpoBaTh MOHATHSAMU: CIy4allHbIH ONBIT H
ciydaifHOe COOBITHE, BEPOATHOCTh CIIy4aitHOTO COOBITHS; YMETh
BBIUUCIIATh BEPOSATHOCTh C HCHOJIb30BaHUEM TIpaUueCKUX
METOJIOB; MPUMEHATb (OPMYJIbI CIOXKEHHSI U YMHOXCHUS
BEPOSTHOCTEH, KOMOMHATOpHble (akTel U (OPMYNbl INpHU
pEIIeHNH 33/1a4; OLEHUBATh BEPOSITHOCTH PEAIbHBIX COOBITHIA;
3HAKOMCTBO CO CIIy4YallHBIMH BEJIMYMHAMM;, YMEHUE MPUBOJIUTH
MMPUMEPLI NPOABIICHHA 3aKOHA OOJIBIINX YHCEI B IMPUPOAHBIX U
OOIIECTBEHHBIX SIBJICHUSX;

- YMETh CBOOOJIHO OMEPUPOBATH MOHATHSIMH: CTETIEHb C IIEJIBIM
MOKa3aTeJieM, KOpeHb HaTypajJbHOW CTENEHH, CTENEeHb C
palMOHANbHBIM TIOKA3aTelieM, CTENeHb C JEHUCTBUTEIbHBIM
(BemIeCTBEHHBIM) TIOKa3areseM, Jorapudm Yuciaa, CHHYC,
KOCHUHYC M TaHT€HC MMPOU3BOJIBHOTO YHUCIIA;

- yMeTh CBOOOJIHO ONEPUPOBATh MOHATUAMU: I'paduK QYHKIUH,

obpatHass  GyHKIUS, KOMMIO3WIUA (YHKIUNA, JTUHEHHas
byHKIMA, KBaapaTH4Has QYHKIMS, CTeneHHas (YHKIUsS C
IeJabIM  TIOKa3zaTelieM,  TPUTOHOMETpHUYECKHe  (YHKIIHH,

oOpaTHble TPUTOHOMETPUYECKHE (QYHKIUH, MOKa3aTeabHas M
norapudmuueckas (QYHKIMH, YMETb CTPOUTh Tpaduku
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MOBCACHHUC B PA3JIMYHBIX CUTyallUAX, HPOSABIIATH

TBOPUYECTBO u BOOOpakeHue, OBITH
UHHUIMATHBHBIM.
OBnasieHnie  yHUBEPCAJIbHBIMU  PETYJISTHBHBIMU

NEUCTBUSIMU:

T') MPUHSATHE Ce0s U PYTUX JIFOJICH:

- IPUHUMATh MOTUBBI U apTYMEHTHI IPYTHX JIOACH
IIPH aHAJIM3E PE3YJIbTATOB JACITCILHOCTH;

- MPU3HABATH CBOE MPABO U MPABO JIPYTHX JIOICH
Ha OIIMOKMU;

- pa3BUBaThb CIIOCOOHOCTh IOHUMAaTh MHUDP C
MO3UIUH JIPYTOro YeloBeKa

(G YHKIHHA, BBITTOTHATE TpeoOpa3oBanus rpadukoB PyHKITUI;

- yMETb HCHONb30BaTh rpaduku GYHKIUH [UIST U3ydEHHS
IIPOLIECCOB U 3aBUCHUMOCTEH MpU PELIEHUH 33had U3 APYTrux
y4eOHBIX NPEIMETOB U U3 PEAIbHON JKHU3HM, BBIpAXKaTh
(dbopMynaMu 3aBUCUMOCTH MEX]ly BETHUYUHAMU;

- CBOOOJHO ONIEepUpOBaTh MOHATUSAMHU: YETHOCTh (YHKILHUH,
NEPUOMYHOCTh  (DYHKIMHM,  OTPaHUYEHHOCTh  (YHKIIWH,
MOHOTOHHOCTb (DYHKIIMH, SKCTpEeMyM (QYHKLUHU, HauOoJblIee U
HauMEHbIIEE 3HAUYEHUs (YHKIMM Ha HPOMEXKYTKE; YMETh
IPOBOJUTH UCCIIe0OBaHUE (DYHKIINH;

- YMETh HCHOJb30BaTh CBOWCTBA W Tpaduku (QYHKIHMN s
pellleHusT ypaBHEHUM, HEPAaBEHCTB M 3aJay C I[apaMeTpaMu;
M300paxaTh Ha KOOPIAUHATHON TNIOCKOCTH MHOYKECTBA PEIICHUN
YpaBHEHU, HEPABEHCTB U UX CUCTEM

OK 05 OcymecTBsTh
YCTHYIO U TICBMEHHYIO
KOMMYHHKAIIMIO Ha
TOCYJApPCTBEHHOM SI3BIKE
Poccuiickoit denepanuu ¢
y4eToM 0COOEHHOCTEN
COLMAJIBHOTO U
KYJBTYPHOTO KOHTEKCTa

B obmactr 3cTeTHYECKOTO BOCITUTAHUS:
- JCTETUYECKOE OTHOIIEHUWE K MHUpPY, BKIHOYas
ACTETUKY OBITa, HAy4YHOTO U TEXHUYECKOTO
TBOpUYECTBa, CHOpPTa, Tpyda U OOIIECTBEHHBIX
OTHOIIICHU;

- CcmocoOHOCTh BOCTIPUHUMATh PA3TUYHBIE BHJIbI
HMCKYCCTBA, TPAIHUIMK M TBOPYECTBO CBOETO H
JIPyTUX HApOJOB, ONIYIIATh

BO3/ICICTBHE UCKYCCTBA;

OSMOIMOHAJIbHOC

- Y6C)K}16HHOCTI) B 3HAYUMOCTH OJIA JIMYHOCTH H
06H_ICCTBE[ OTCYCCTBCHHOTI'O u MHUPOBOT'O
HCKYCCTBA, OTHUYCCKHUX KYJIBTYPHBIX TpaI[I/ILII/Iﬁ n

HAapOAHOI'O TBOPUYCCTBA,

- YMETb ONEepUpOBaTh MOHATHSIMHU: CpelHee apupMeTHUecKoe,
MeAuaHa, HauOoiblllee M HaUMEHbIee 3HAYeHHs, pa3Max,
JMCTIepCHs, CTaHIApTHOE OTKJIOHEHHWE YHCIOBOro Habopa;
YMEHHME  W3BJIEKaTb, HHTEPHPETUPOBATh  UH(OpPMAIUIO,
NpeJCTaBICHHYI0 B TaOnuIax, Ha JAdarpammax, rpadukax,
OTPKAIOIIYI0 CBOMCTBA pEaJbHBIX IIPOLECCOB W SBJICHHI;
IPEeJCTaBIATh MHOOPMAIMIO C MOMOLIbIO TAOIHUI U JAUArpaMM;
HCCIEN0BATh CTAaTUCTUYECKHME JaHHbIE, B TOM YHCIE C
IpUMEHEHHEM TpapUUeCKUX METOI0B U AJIEKTPOHHBIX CPEJICTB;

- YMETb OIIEpUPOBATh MOHATUAMU: TOYKA, IIpsMasi, INIOCKOCTb,
IIPOCTPAHCTBO, JABYTPAHHBIN Yroj, CKPEIIMBAIOIINECS MPSMBIE,
[MapaJUICJIbHOCTh U NEPHEHAMKYJISAPHOCTb  IPSAMBIX U
IJIOCKOCTEM, Yroia MEXAY NPSIMBIMH, YrOJ MEXAY NpSIMOU H
IIJIOCKOCTBIO, YTOJI MEKJY IUIOCKOCTSMM, PACCTOSIHUE OT TOYKH
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- TOTOBHOCTb K CaAMOBBIPAXKCHUIO B PA3HBIX BHUIAAX

HUCKYCCTBA, CTPEMJICHHE IIPOSIBIIATH KayecTBa
TBOPYECKOM JIMYHOCTH;

OsnageHue YHUBEpCaJIbHBIMU
KOMMYHUKATUBHBIMU JACUCTBUSMU:

a) o0mIeHue:

- OCYILIECTBJISATh KOMMYHHUKAIIUU BO BceX cdepax
KU3HH;

- pacrio3HaBaTh HEBEepOAJIbHBIEC CPEICTBA OOIICHUS,
MOHUMATh  3HAYCHUE

COMaJIbHBIX 3HAaKOB,

pacro3HaBaTh MPEAIOCHUIKA KOH(JIMKTHBIX
CUTYallui U CMsIr4aTh KOH(DIUKTHI;
- Pa3BEPHYTO U JIOTUYHO M3JIarath CBOK TOUKY

3pCHUS C UCIIOJIB30BAHUCM A3BIKOBLIX CPCACTB

J0 IIIOCKOCTH, PACCTOAHUEC MCKAY INIpAMBIMH, PACCTOAHUC
MCKAY MIIOCKOCTAMU,

- YMETh UCIIOJIb30BaTh MPH PEIICHUH 3a/1a4 U3yUYeHHbIE (PaKTHI U
TEOpEeMbI IUIAHUMETPHH; YMEHHE OLICHUBATh pa3Mepbl 00bEKTOB
OKPY’KaIoILero Mupa

OK 06 IIposBasaTs
TPaKJaHCKO-
MaTPUOTUYECKYIO TTO3HUITHIO,
J€EMOHCTPUPOBATH
OCO3HAHHOE TIOBEJICHHUE Ha
OCHOBE TPaJULIMOHHBIX
00111e4YeI0BEUeCKIX
LIEHHOCTEH, B TOM YHUCJIE C
y4€TOM TapMOHHU3AIUN
MEKHAI[MOHATBHBIX U
MEXPEITUTHO3HBIX
OTHOLLIEHU, TPUMEHSATH
CTaHJAPTHI
AHTUKOPPYIMIIMOHHOTO
MTOBEJICHUS

- OCO3HaHHWEe  OOyYaroIIMMHUCS  POCCUHCKOM
IPaKIaHCKOW UJIEHTUYHOCTH;

- LIEJICHANpAaBICHHOE  PAa3sBUTHE BHYTPCHHEW
IIO3UITUHn JIMYHOCTHU Ha OCHOBE AYXOBHO-

HPaBCTBEHHBIX ILIEHHOCTEH HaponoB Poccuiickoin

®enepaiyi, HUCTOPUYECKUX M HAI[MOHAIbHO-
KYJBTYPHBIX TpaJulid, (JOPMUPOBAHUE CUCTEMBI
3HAUYUMBIX LIEHHOCTHO-CMBICIIOBBIX  YCTaHOBOK,
AHTUKOPPYILHUOHHOIO
IIPABOCO3HAHUS,  JKOJIOIMYECKOMN

CIIOCOOHOCTH CTaBUTH EJI U CTPOUTDH KU3HCHHBIC

MHUPOBO33PEHUS,
KYJIBTYpBHI,

TLIaHEL,
B gactu rpaxx1aHCKOro BOCIIUTAHMUS:
- OCO3HaHUE CBOUX KOHCTUTYLIMOHHBIX IpaB U

- YMEThb OIIEpUPOBaTh MOHATUSAMU: IPSMOYrOJIbHAs CHUCTEMA
KOOPJMHAT, KOOPAUHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKaJsIPHOE TIPOM3BEICHHUE, YIOJI MEXNY BEKTOpaMH, CyMMa
BEKTOpPOB, IIPOM3BEIACHUE BEKTOpPAa HAa 4YHUCIO; HAXOAWUTH C
MOMOUIbI0  H3YYEHHBIX (OpPMYNT KOOPAMHATHI  CEPEIHUHBI
OTpE3Ka, PACCTOSHUE MEXKIY IBYMs TOYKAMY;

- yMeTb BBIOMpaTh NOAXOASIIMM HM3y4EeHHBIM MeTox JUIs
pelleHus 3aJadd, paclo3HaBaTh MaTemaTuuyeckue (GakTbl U
MaTeMaTHYeCKUe MOJEIM B TPHUPOJHBIX U OOLIECTBEHHBIX
SABJICHUSX, B HCKYCCTBE, YMEHHE IPUBOJIUTH IPUMEPHI
MAaT€MaTUYeCKUX  OTKPBITUM  pPOCCUHCKOM U MHUPOBOWU
MaTeMaTUYECKON HayKH.

- yYMETb ONEpUpOBaTh IOHATHUAMHU: CIyYalHBIM OMNBIT U
Cily4aifHOe COOBITHE, BEPOSITHOCTh CIIy4allHOTO COOBITHS;, YMETh
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00s13aHHOCTEH, YBaXKEHHE 3aKOHA U MTPaBOMNOPSAJIKA;
- [PUHATAE TPAJAUIMOHHBIX HAUMUOHAJIBHBIX,
0011eYEeTI0BEUECKUX I'YMaHUCTHYECKHUX u
JIEMOKPATUYECKUX LIEHHOCTEM;

- TOTOBHOCTb  MPOTUBOCTOSTH  MJIEOJOTUU
9KCTpeMH3Ma,  HalMOHalIu3Ma,  KceHopobuu,
JUCKPUMMHALIMM IO COLMAIbHBIM, PEIUTHO3HBIM,
pacoBbIM, HAIIMOHAJILHBIM ITPU3HAKAM;

- TOTOBHOCTh BECTH COBMECTHYIO NIE€SITEIBLHOCTH B
WHTEpecax TpaXkJIaHCKOTO 0OIecTBa, y4acCTBOBATh
B caMmoympaBjeHUHM B 00meo0pa3oBaTeaIbHON
OpraHu3alu u JIETCKO-FOHOLIECKHUX
OpraHu3anusx;

- YMEHHE B3aUMOJEHCTBOBATh C COLMAJIbHBIMHU
WHCTUTYTaMH B COOTBETCTBUU C UX (DYHKIUSIMHU U
Ha3HAYEHHUEM;

- TOTOBHOCTb K T'YMaHUTapHOW M BOJIOHTEPCKOMN
JIEATEIIbHOCTH;

MaTPUOTUYECKOTO BOCIIUTAHUS:

- c(hOPMHUPOBAHHOCTh POCCUUCKON TpakIaHCKOM
UJEHTUYHOCTH, TATPUOTU3MA, YBAXKEHUS K CBOEMY
HapoJly, 4yBCTBa  OTBETCTBEHHOCTU  TEpEN
Ponunoii, ropoctu 3a cBoM Kpaid, cBoro Ponuny,
CBOM f3BIK U KYJBTYpPY, IPOILIOE M HACTOAIIEE
MHOTOHAlIMOHAJIBHOTO Hapoaa Poccuuy;

- I[IEHHOCTHOE OTHOIIEHWE K TOCYIapCTBEHHBIM
CHMBOJIaM, HCTOPUYECKOMY U  NPUPOJHOMY
HACJIeIUI0, MNaMATHUKAM, TPAJUALMUSAM HapOAOB

BBIUUCIIATh BEPOSATHOCTh C HCHOJIb30BAaHUEM TIpaUUeCKUX
METO/OB; MPHUMEHATh (OPMYJIBI CIOXKEHUS W YMHOXKEHUS
BEPOSITHOCTEH, KOMOMHATOpHble (akTel U (OpMyJbl INpU
peLICHUH 33/1a4; OLICHWBATh BEPOSTHOCTH PEATbHBIX COOBITHA;
3HAKOMCTBO CO CIIy4YalHBIMH BEJIMYMHAMM; YMEHUE MPUBOIUTH
IPUMEPBI MPOSBICHUS 3aKOHA OOJBIINX YHCET B MPUPOIHBIX U
0O0I1eCTBEHHBIX SBICHUAX
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Poccumn, moctmxenmsam  Poccunm B

Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX U TPYAE;

- wuuedHas  yOeXKIEHHOCTh, TOTOBHOCTh K
CIyKeHUI0 U 3ammuTe OTeuecTBa, OTBETCTBEHHOCTh

3a ero cyan0y;

OCBOEHHBIE  OOYYaIOUIUMHCS  MEXIPEIMETHbBIE
MOHATUS W YHHUBEpCajbHble Yy4eOHbIE IEHCTBHS
(perynsaTuBHbBIE, [03HABATEJIbHBIC,
KOMMYHHKATHBHBIC);

- CIOCOOHOCTH MX MCII0JIb30BAaHUS B
IIO3HABATEJILHON U COLIMAJIBHON ITPAKTHKE,
TOTOBHOCTb K CAMOCTOSITEIbBHOMY IIJIJAHUPOBAHUIO
U OCYILIECTBJICHHUIO Y4EOHOH /1eATENbHOCTH,
OpraHu3aly yueOHOTO COTPYJHUUYECTBA C
NeAarorndyecKuMu pabOTHUKAMU U CBEPCTHUKAMU,
K Y4acCTHUIO B IOCTPOCHUN MHAUBUAYAIBHON
00pa30BaTeNbHOI TPACKTOPUH;

- OBJIaZICHHE HaBbIKaMU yuebHo-
HCCIIEIOBATENIbCKOM, MPOEKTHOM M COLMAIbHON
JESTEIIBHOCTH

OK 07 CopeiictBoBaTh
COXPaHEHHIO OKPY>KAIOLIEH
cpenpl,
pecypcocOepexeHuIo,
MPUMEHSTH 3HaHUS 00
U3MEHEeHHUHU KJIMMaTa,
MPUHIIUIIBI OEPEKITUBOTO
IPOM3BOJICTBA, 3P (HEKTUBHO
JIENCTBOBATE B
Ype3BbIYAHBIX CUTYaIUIX

- HE NpPUHUMATH JACHCTBUSA, NPHUHOCAIINE BpEL
OKpYKaroIleH cpere;

- yMeTh
SKOJIOTHYECKHE IOCIEACTBUS MPEIITPUHUMAEMBIX

IPOTHO3UPOBAaTh  HEOJIArOMpPUSITHBIE
JIEHCTBHM, IPEAOTBPAILATh UX;

- PACIIMPUTH OIBIT AEATEIBHOCTH SKOJOTUYECKON
HaIIPaBJICHHOCTY;

- paspabaTbiBaTh IUIaH peIIeHUs NpoOJIeMbl ¢
Y4€TOM aHaJIM3a HMMEIOLIUXCS MaTepUalbHBIX H

- yYMETb ONEpUpOBaTh MOHATHUAMHU: (YHKIUS, HEIpepbIBHAS
GbyHKLMsA, T[POU3BOAHAs, MEepBOOOpa3Has, ONpEIETICHHBIHI
UHTETpall; yMETh HaXOAWTh MPOU3BOJHBIE 3JIEMEHTAPHBIX
(byHKUINH, UCTIONB3Ys CIIPABOYHBIE MaTEpHUaibl; UCCIEI0BAaTh B
MpoCTEHINX ciay4yasX (YHKIUH Ha MOHOTOHHOCTb, HaXOJIWUTh
HauOoNbIINE W HAaWMEHbIIWE 3HAUYeHUS (QYHKUUH; CTPOUTH

rpagukyn  MHOTOUYJIEHOB C  HMCIIOJIb30BAaHWEM  armapara
MaTe€MaTUYeCKOro aHaliu3a; IMPUMEHSTh MPOU3BOAHYIO TpHU
pelieHuu  3aJad  Ha  JBIDKCHHME, pelaTh  MPaKTHKO-

OpPUCHTHUPOBAHHBIC 3a/lda4Yl Ha HanOOJIbIINE W HAUMCHBIIHNE
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HEMaTepHaJIbHBIX PECYPCOB;

- OCYWIECTBJIITh  LEJICHAINPABICHHBIA  MOUCK
IIepeHoca CpeicTB M croco0OB  JEHCTBUS B
npodeccuoHaNbHYIO Cpeay;

- YMETbh MEPEHOCUTh 3HAHUS B MO3HABATEIbHYIO U
MPAKTHUYECKYIO 00J1aCTH KUZHEACATEIbHOCTH;

- IpeaJiaraTb HOBBIE NPOEKTHI, OLIEHUBATh UJIEH C
MTO3UIUU HOBH3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

- JaBaTb ONLCHKY HOBBIM CHUTyallUsAM, BHOCHUTH

3HA4YCHUs, HA HAXO0XACHUEC ITYTHU, CKOPOCTU U YCKOPCHUA,;

- YMETh OIEPUPOBATH MOHATHUSMH: JBIKCHHE B IPOCTPAHCTBE,
1o100HbIE PUTYPBI B TPOCTPAHCTBE; UCIIOIB30BATh OTHOIICHUE
IJIOMIAJIeH MOBEPXHOCTEH M 00BEMOB MOMOOHBIX (uUryp mpH
pEIICHUH 33]1aY;

- YMETb BBIUUCIISTH T€OMETPUUECKUE BEIUYUHBI (UIMHA, YTOJ,
wiouaab, 00beM, IUIOIIAJb  IOBEPXHOCTH), HCIOJb3Ys
U3YYEeHHbIE (OPMYIIBI U METOIBI

KOPPEKTUBBI B JEATEIBHOCTh,  OIICHUBATH
COOTBETCTBUE PE3Y/IbTATOB LENSIM
[IK 3.2 BeImosaHAaTh - BBITIOJIHSTh pacydeThl AJIEMEHTAPHOTO | - YMETh IPUMEHSATh MAaTEMAaTHYECKHE 3HAHUS IS BHITIOJHEHUS
pacyeThbl AIEeMEHTaApPHOTO MEKTPHYECKOTO u ANMEKTPOMEXAHNYECKOTO | PACICTOB OIEMCHTAPHOIO JJICKTPUYECKOr0 M DICKTPOMEXa-
AJIEKTPUIECKOTO U 06OpY/IOBAHHS HUYECKOT0 000pYyI0BaHUS

IIEKTPOMEXAHUYECKOTO
000pyTI0BaHUS

1.4 KosimuecTBO 4acoB Ha 0CBOCHHUE padoueil MPOrpaMMsbl y4eOHOMH AMCUMIIIMHBI
[Iporpamma paccuutana Ha o0 00beM 00pa3zoBaTeNbHOM Harpy3ku 318 yacoB, B TOM 4yHCIIe:

caMocCTosITeNIbHOM paboThl — 10 yacos;

00beM oOpazoBaTenbHOM mporpaMmmMbl — 300 4acos;
KOHCYJIbTallUH — 2 4Yaca;

IPOMEKYTOUYHAs aTrTecTanus (3K3aMeH) — 6 4acoB.
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2.CTPYKTYPA U COJEP)KAHUE YYEFHOU JUCIIUTILIVMHBI

2.1 O0beM yueOHOI TUCHUIJIMHBI M BUABI y4e0HOH padoThI

Buj yueOHoi1 padoThl Oo0beMm B
yacax

O0bem 00pa3oBaTeIbHON NPOrPaMMBbI IMCHHUILIMHBI 318
B T.Y.
OcHOBHOE coJep;KaHue 300
BT. U..
TEOpETUIECKOoe 00yueHne 255
IIPAKTUYECKNE 3aHATHUS 45
IIpo¢eccrnonaIbHO-OPHEHTHPOBAHHOE CO/IEPKAHME (coaepKaHue 29
NMPHUKJIATHOT0 MOIYJIA)
BT. 4..
TEOPETHYECKOE 00yUEHUE 2
MPAKTUYECKUE 3aHATHUS 27
NuauBuayanbHbIil NPOEKT (da/tem) HET
@dopma NPpOMeKYTOYHOM ATTECTALUM — IK3AMEH 6




2.2 TemaTu4yeckuii jian u cojaep:xanue yueoHoi gucuumiauabl O/1.11 MATEMATHUKA

HaumeHnoBanue Copnepxanue yueOHOro Mmarepuasia (0CHOBHOe U NPo¢ecCHOHAIBbHO-OPHEHTHPOBAHHOE), Oo0bem ®opmu-
pasjgena, Tem JIa00pPATOPHBIE U NPAKTHYECKHE 3AaHATHS, CAMOCTOATEIbHAsA padoTa 00y4aoIuXxcs 4acoB pyembie
KOoMIIe-
TeHUHH
1 2 3 4
Pa3nea 1. IloBTopenne Kypca MATeMAaTHKH OCHOBHOM IIKOJIbI 22
Tema 1.1 Lens u Coaep:xxanue yueOHOro MaTepuaJia
3aladu MaTeMaTHKU ba3oBble 3HaHUS ¥ YMEHUS 0 MaTeMaTUKE B MPOPECCUOHAIBHOMN U B OBCEAHEBHON AESITENLHOCTU
1IpH OCBOCHUH Lenu v 3a1a4n U3y9ICHHUS] MATEMATHKU B YUPESKICHUHU CPEIHETO MPo(ecCnoHAIEHOTO 00pa30BaHHUS. 2
CHEHAIbHOCTH
Tema 1.2 Yucna u Coaep:xanue yue0HOro MaTepHaJia OK-01
BBIUYHCIICHUS. JleiicTBUS HAJl IOJIOKUTENBHBIMU M OTPULIATEbHBIMU YHCIaMH, OOBIKHOBEHHBIMU U AECATUYHBIMU 9 OK-02
Bripaxkenus u JIPOOSIMHU. OK-03
peoOpa3oBaHUs OK-04
Tema 1.3 I'eomerpus Ha | IlpodeccnoHaIbHO-OPHEHTHPOBAHHOE co/iep:KaHue (co/lep:KaHue MPUKJIATHOTO MOIYJIs) OK-05
IJIOCKOCTH Bupl miockux GUryp v ux miomaib. 1 OK-06
IIpakTnyeckoe 3ansaTHe. [IpakTHKO-OpHEHTHPOBAHHBIE 33]a4l B KypCce T€OMETPHUH Ha IJIOCKOCTH. 1
Tema 1.4 IIponentneie | Coaep:kaHue y4eOHOI0 MaTepuasa OR-07
BBIUHCIICHUS T1K3.2
[TpocTble MpOLEHTHI, pa3Hble CIOCOObI UX BhIYMCICHUS. CI0KHbIE TPOLIEHTHI. 5
IIpakTHyeckoe 3ansaTHe. IIpOLeHTHI 2
Tema 1.5 VpaBuenus u | Copep:kaHue yueOHOI0 MaTepUuaia
HEpPABEHCTBA Jluneitnble ypaBHeHUs U HepaBeHCTBa. KBajpaTHble ypaBHEHUS U HEpaBeHCTBA. J[poOHO-TuHEITHbIE 3
YPaBHEHHUS U HEPABEHCTBA.
IIpakTH4yeckoe 3aHsiTHe. PelieHre ypaBHEHNU U HEPaBEHCTB 1
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Tema 1.6 CucreMsl

Conep:kanue y4eOHOT0 MaTepuaJia

YpaBHEHUU U CriocoObl pemeHus CUCTeM JIMHEHHBIX ypaBHEHHH. CHCTEMbI HEPaBEHCTB. 4

HEpPaBEHCTB

Tema 1.7 Crenenn Copaepxxanue yueOHOIro MaTepuaJa

yucia. CoiicTBa Crenenp uncna. CBOMCTBA CTENEHU C HATYypaJIbHBIM IOKa3aTesneM. J[efCTBUS CO CTENEHIMU,

CTEIEHHU C (OpMyIIbI COKPAILICHHOT'O YMHOXEHHUS 2

HaTypaJbHbIM

I10Ka3aTeleM

Bxo0/1HOI KOHTPOJIb Koutpoabnas padora 2

Pa3znea 2. [IpsiMble U JIOCKOCTH B IPOCTPAHCTBE 20

Tema 2.1 OcHoBHBIE Coaepixanue yueOHOIro MaTepuasa

nousTus crepeomerpun. | Ilpenmer crepeomerpun. OCHOBHbIE NOHSATHUS (TOYKa, MpsAMasi, IUIOCKOCTb, HPOCTPAHCTBO).

Pacnonoxxenune npsaMeix | OCHOBHBIE aKCHOMBI cTepeomeTpuu. [lepecekarommecs, mapauielibHble W CKPELIMBAIOIIAECS 2

Y TUIOCKOCTEN npsiMble. [Ipru3Hak u CBOMCTBO CKpenuBaromuxcs NpsaMbix. OCHOBHbBIE TPOCTPAHCTBEHHBIE (DPUTYPHI.
KomOunupoBaHHoe 3aHATHE

Tema 2.2 [apan- Coaepixanue yueOHOro MaTepuasa OK-01

JIEIbHOCTH MPSMBIX, [TapannensHbie mpsiMast U 1uiockocTb. Ompenenenue. Ilpusnak. CBoiicTBa (C JA0Ka3aTEIbCTBOM). OK-03

HpSIMOM U TJIOCKOCTH, [Tapannensubie miockoctu. Onpenenenue. [Tpusnak. CsoiicTBa (¢ 10KazarenbcTBOM). Terpasrap u OK-04

IUIOCKOCTEN ero snemeHThl. [lapannenenunen u ero snemeHThl. CBOMCTBAa INPOTHUBOIOJOKHBIX TpaHEd H 6 OK-07
nuaroHaie napauienenunena. [locrpoenne ceuenuii. Pemenue 3anau. [1K3.2
KomOunupoBaHHoe 3aHATHE

Tewma 2.3 Ilepnenauky- Coaep:xanue yueOHOro MaTepuaJia

JSIPHOCTH MPSMBIX, [lepnennukynspueie npsmble. [lapamiensHbie npsMble, NEPIEHIUKYIIPHBIE K TIOCKOCTH. [Ipu3Hak

MPSMOM U TUIOCKOCTH, MEePNEHANKYISIPHOCTH MPSIMON U TUIOCKOCTH. [lokazarenbcTBo. [leprnieHAMKynsip W HaKJIOHHAs.

IUIOCKOCTEHN IlepneniuKynspHble MI0CKOCTH. [IpU3HaK NepnEeHANKYISIPHOCTH IIIOCKOCTEN. Jl0Ka3aTenbCTBoO. 4

Paccrosnus B IMPOCTPAHCTBEC

KOM6I/IHI/IpOBaHHOe 3aHATHC
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Tewma 2.4 Teopema o
TpeX HEPIEHIUKYIIIpax

Conep:xanue yueOHOro MaTepuaJa

Teopema o Tpex nepneHaAuKy/Ispax. [[okazarenbcTBO. Yron MEexay ONpsiMOM M IUIOCKOCTBIO. YTOJ

4
MEXy IIIOCKOCTSIMU
Komb6unupoBanHoe 3ansrue
Tema 2.5Tlapannensusle, | [IpogeccnoHanbHO-0pHEHTHPOBAHHOE COepsKkaHue (Colep:KkaHue MPUKIATHOTO MOTYJIs1)
HEepIEeHIUKYIISPHBIE, Axcuombl crepeoMeTpud. IlepneHIuKyIIpHOCTh MPSAMOM U IJIOCKOCTH, MapajlIeIbHOCTh JIBYX
CKpEIlMBAIOIINECS MPSIMBIX, IEPIEHAUKYISIPHBIX IIOCKOCTH, IEPIEHIUKYISIPHOCTD IJIOCKOCTEN 2
npsiMble
IIpakTnueckoe 3ansaTue. [lapaienbuble, NEpHeHIUKYISIPHbIE, CKPEIIUBAIOIINECS IIPSIMbIE
Tema 2.6. Copep:xanue yueOHOro MaTepuana
Pemenue 3anau. IlpaMele | PacnonoskeHue mpsMbIX U TJIOCKOCTEH B MpocTpaHcTBe. [lepneHIuKymsipHOCTh U MapalljieIbHOCTb
u IJIOCKOCTH B | IpsAAMBIX U MI0ocKocTel. CKpeluBarommecs mnpsimbie 2
MPOCTPAHCTBE KonTtpoabHnas pa6ora «IIpsiMble U IIIOCKOCTH B IPOCTPAHCTBE
Pa3nen 3. KoopauHaTrbl 4 BEKTOPBI 12
Tema 3.1 JlexapToBeI Coaep:xanue yueOHOro MaTepuasa
KOOPAUHATEI B IIPOCT- JlexapToBBI KOOpAMHATEI B ITpocTpaHcTBe. [IpocTeiimue 3a1aun B KoopauHatax. PaccrosHue mexny OK-02
paHnctBe. PaccrosiHue JBYMsI TOUKaMH, KOOPJIMHATBI CEPEIUHBI OTpE3Ka 4 OK-03
MEXAy NBYMsl TOUKaMH. | KoMOWMHUPOBAHHOE 3aHATHE OK-04
Koopannatsl cepeinHbl OK-07
I1K3.2

oTpe3Ka
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Tema 3.2 BexTops! B

Conep:xanue yueOHOro MaTepuaJa

IIPOCTPAHCTBE. Bektopsl B mpoctpancTBe. ClokKEeHHE M BBIUUTAHUE BEKTOPOB. YMHOXEHHE BEKTOpa Ha YUCIO.
Yron mexay Bekropamu. | Kommnanapaeie BekTopbl. CKalsipHOE NPOW3BEACHHE BEKTOPOB. PasiokeHWe BEKTOpa MO TPeM 4
CkansspHoe HEKOMIUIAaHApHBIM BeKTOopaM. KoopauHaTtel BEKTOpa, CKAISIPHOE IIPOM3BEICHHUE BEKTOPOB B
IIPOU3BEJIEHNE BEKTOPOB | KOOPAMHATAX, YTOJ MEXAY BEKTOpaMH, Yrojl MEXAy MPsSAMON M IJIOCKOCTBIO, Yroll MEXIy

IJIOCKOCTSIMU. Y paBHEHUE TUIOCKOCTU. ' €OMETpUYECKU CMBICH OIIPEAEIIUTENS 2X2

KomOunupoBanHoe 3aHsTHE
Tema 3.3 IIpaktuko- | [IpodeccnonaibHO-OPUEHTHPOBAHHOE CO/epKaHue (CoaepKaHue MPUKJIATHOTO MOIYJIs1)
OPUCHTUPOBAHHBIC KoopaunaTtHas niockocTs. BeluucieHne pacCTOSHUI U IUIOIMIAeH Ha IIOCKocTU. KonnuecTBeHHbIe
3a/la4i Ha KOOPJUHATHOM | pacyeThl 2
IUIOCKOCTH IIpakTnyeckoe 3anaTHe. [IpakTHKO-OPUEHTUPOBAHHBIE 33141 HA KOOPAVMHATHON INIOCKOCTH
Tema 3.4  Pemenue | Conep:xkanue yueOHOro matepuasa
3agad. Koopaunarel u | JlekapToBBl KOOpPAWHATHI B NPOCTpaHCTBE. BekTopsl B mpoctpancTBe. ClOKEHHWE W BBIYUTAHUE
BEKTOPbI BEKTOPOB. YMHOXEHHE BekTopa Ha uucio. Kommianapueie BekTopbl. CKaJsipHOE MPOU3BEACHUE 2

BEKTOpOB. Pa3iokeHune BeKTOpa MO TpeM HEKOMIUIaHApHBIM BekTopam. I[Ipocreiimme 3agauu B

KoopauHaTax. KoopanHaTel BEKTOpa, pacCTOSHUE MEKIY TOUKAMH, KOOPAUHATHI CEPEUHBI OTPE3Ka,

CKaJISIPHOE MTPOU3BEACHHUE BEKTOPOB B KOOPAUHATAX, YTOJI MEXKY BEKTOPAMH, YIOJl MEXKIY MPAMON

U TUIOCKOCTBIO, YTOJI MEKAY TUIOCKOCTSIMHU
Pa3nes 4. OcHoBbl Tpuronomerpun. Tpuronomerpuyeckue pyHkuuu 40 OK-01,
Tema 4.1 Tpurono- Coaeprxanue yueOHOIro MaTepuasa OK-02,
MeTpHYecKue QyHKIUU Pagnannas wmepa yrna. IloBopoT Touku BOKpyr Hauana koopauHar. OnpeneneHue cuHyca, OK-03,
IIPOU3BOJIBHOTO yIJIa, KOCHHYCa, TAHI'€HCA U KOTaHI€HCa. 3HAaKN CUHYCa, KOCUHYCA, TAHT€HCA U KOTAHI'€HCa 10 YETBEPTAM. 6 OK-04,
yucna. Pannannas u 3aBUCUMOCTB MEX]ly CHHYCOM, KOCUHYCOM, TAHT€HCOM M KOTaHI'€HCOM OJJHOTO U TOTO XK€ yIia OK-05,
PPVIYCHA MEpa YT KoMbOuHMpoBaHHOE 3aHATHE OK-06,
Tema 4.2 OchHosuble | Conep:kaHue yueOHOro Mmatepuasa OK-07
TPUTOHOMETPHYECKHE Tpuronomerpuyeckue Toxxaecrsa. CuHyc, KOCUHYC, TAHT€HC U KOTAHT'€HC YIJIOB O U - o. Dopmysisl IIK3.2
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TOXK/IECTBA.
DopMyIIbl IPUBEACHUS

IMPUBCACHUA

KoMOuHMpOBaHHOE 3aHATHE

Tema 4.3 Cunyc,
KOCHUHYC, TAHTE€HC CYMMBI
U Pa3HOCTH JIBYX YTJIOB

Cunyc u KOCHHYC

yria.
@opMyIBl  ITOJIOBUHHOTO

yria

JIBOMHOTO

Conep:kanue y4eOHOTro MaTepuaa

Cymma u pasHocTh cuHycoB. Cymma U pa3HOCTh KOCHHYCOB. CHHYC W KOCHHYC JABOWHOTO YIJIa.

@opmyinbl  nonoBUHHOTO yria. [IpeoOpa3oBaHus CyYMMBI TPUTOHOMETPUYECKUX (YHKIHMM B

IIPOM3BE/ICHUE M TMPOMU3BEACHMUS B CymMMy. BblpakeHue TpuUroHOMETpUYEeCKHX (yHKUUN uvepes

TAHT€HC TIOJIOBUHHOTO apryMmeHTa. IIpeoOpazoBaHusi TNPOCTEHIINX TPUTOHOMETPHUECKUX

BBIPa)KCHUIN

KoMOuHMpOBaHHOE 3aHATHE

Tema 4.4 @yHkuuu, ux
cBoiicTBa. CiocoObI
3ananus QyHKIUI

Coaep:xanue yueOHOro MaTepuaJia

OOacTp onpeneneHus 1 MHOXECTBO 3HauCHUH (QYHKIMHA. YETHOCTD, HEYETHOCTD, IEPHOANIHOCTD
¢bynkuuit. CriocoOsI 3aganus GyHKIUH

KoMOuHMpOBaHHOE 3aHATHE

Tewma 4.5 Tpurono-
MeTpuyecKue yHKIIHIH,
UX CBOMCTBA U rpapuKu

Conep:xaHue y4eOHOro MaTepuaJsia

OOnacte omnpefeneHUss ¥ MHOXECTBO 3HAYEHUH TpUTOHOMETpUYeckHX (yHkiuid. YETHOCTS,
HEYETHOCTh, MEPUOANYHOCTh TPUroHOMeTpHueckux (yHkiuid. CBoiicTBa u rpapuku GyHKUIul y =
COS X, y=sIn X, y =tgX, y =ctg X.

KOM6I/IHI/IpOBaHH06 3aHATHC.

Tema 4.6 [Ipeobpazo-
BaHue rpapuKkoB

Conep:xanue yueOHOro MaTepuaJa

CxxaTHe U pacTsbkeHue rpauKoB TPUTOHOMETPUYECKUX (PYHKLIMH.

TPUTOHOMETPHUUECKUX [Ipeo6pa3oBanue rpauKOB TPUTOHOMETPUUECKUX (PYHKIIUHA

ynximin IIpakTnyeckoe 3ansitue. [IpeoOpasoBanue rpakoB TPUTOHOMETPUUECKUX (PYHKITUI

Tema 4.7 Onucanue IIpodeccnonanbHO-OPHEHTHPOBAHHOE CO/lep:KaHMe (ColepKaHNe MPUKJIATHOTO MOAYJIsT)
IIPOU3BOCTBEHHBIX Vcnonb3oBaHue CBOMCTB TPUTOHOMETPHUECKUX (DYHKIMN B MPO(ECcCHOHANBHBIX 3aauax

IPOLIECCOB € TIOMOIIBIO
rpadukoB QyHKUINN

IIpakTnyeckoe 3ausitne. OnucaHue NPOU3BOACTBEHHBIX IIPOLIECCOB C MOMONIbIO TIpaduKOB
byHKIHIT
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Tema 4.8 OOparHbIe

Conep:xanue yueOHOro MaTepuaJa

TPUTOHOMETPUUECKHE OO6parHble TpuroHoMmerpuyeckue GyHkuuu. MIx cBOHCTBa U TpapuKu 2
Pynicunn KomOunupoBanHoe 3aHsTHE
Tema 4.9 Tpuronomer- Coaeprxanue yueOHOro MaTepuasa
pUYECKHE YPaBHEHMSI U VYpaBHeHHe cos X = a. YpaBHeHHE sinh X = a. YpaBHeHuHe tg X = a, ctg X = a. Pemenue
HEPaBEHCTBA TPUTOHOMETPUUYECKHUX YPAaBHEHUI OCHOBHBIX THUIIOB: IIPOCTEUILINE TPUTOHOMETPUYECKUE YPABHEHMS, 10
CBOJIAIIMECS K KBaIpaTHBIM, PELIaeMble Pa3JI0KEHUEM Ha MHOXKUTEINH, OAHOPOIHBIE.
IIpocreiinye TpUroHOMeTpUYECKHE HEPAaBEHCTBA
KomOunupoBanHoe 3aHsTHE.
Tema 4.10 Cuctemsl Coaepixanue yueOHOIro MaTepuasa
TPUTOHOMETPUUECKHUX CucreMsbl IPOCTEHIINX TPUTOHOMETPUUECKUX YPAaBHEHUN 2
ypaBHEHU U KomOuHMpOBaHHOE 3aHATHE
Tema 4.11 Pemenne IIpeoOpa3oBaHue TPUTOHOMETPUUYECKUX BBIpAKECHUH. PelieHne TpUroHoMeTpuuecKkux ypaBHEHUH U
3a1a4. OCHOBBI HEPaBEHCTB B TOM YMCJIE C UCIOJIb30BAaHHEM CBOMCTB (DYHKLIUH.
TPUTOHOMETPHH. 2
Tpuronomerpuyeckue Kounrpoabnas padora «OCHOBBI TPUTOHOMETPHUH. TpUTOHOMETpUYECKHE (DYHKITHI
byHKIIUN
Pa3pnen S. KomiiekcHbie yuciaa 6
Tema 5.1 Kommnekcubie | ConepskaHue yueOHOro Mmatepuasa
yucia [Tonste xkommiekcHoro uucia. ComnpsykeHHbIE KOMIUIEKCHBIE YHCIA, MOAYJIb W apryMEHT
KOMIUIEKCHOro  uucia.  @dopma  3amucu  KOMIUIEKCHOTO — uucia  (TeoMeTpudeckas, 4
TPUTOHOMETpHUECKasi, ainredpandeckas). ApupmMeTniyeckre JeHCTBUS C KOMIJIEKCHBIMU YU CIIaMU
KomOunupoBanHoe 3aHsaTHE
Tema 5.2 Ilpumenenue | Conep:kaHue yueOHOro Mmatepuasa
KOMIUIEKCHBIX UHCEI BrinosHeHne pacyeToB ¢ IOMOIIBIO KOMIUIEKCHBIX 4ncen. IIpuMepsl nerosib30BaHNs KOMILIEKCHBIX
qucen 2

IIpakTHyeckoe 3ansATHE. [[pMEHEHNE KOMITJIEKCHBIX YHACEI
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Pa3nea 6. [Ipon3Boanas GpyHKIUM, ee IPMMEHEHHE

38

Tema 6.1 ITonsitue
IPOU3BOAHONU. POPMYIIBI

Conep:xanue yueOHOro MaTepuaJia

OmnpeneneHre YUCIOBOW IOCIIEAOBATEIFHOCTH W CIOCOOBI ee 3anaHus. CBOMCTBA YHCIOBBIX

U TIpaBUJIa nocnenosarenbHocTed. OmnpesneneHue mpenena I0CIeI0BaTeNbHOCTU. Bbluncienue npenesinon
g hepeHIMPOBAHS nocnenoBarenbHocTed. [lpemen ¢yakinuum Ha OeckoHeuHocTH. llpenen QyHKOEE B TOYKE. 4
[Tpupamenue aprymenra. [Ipupamenue ¢pyHkuuu. 3agaun, NpUBOASIIUE K OHATHIO IPOU3BOIHOM.
Onpenenenne Npou3BOJHON. AJTOPUTM OTBICKAHHSI TPOU3BOAHOM
KomOunupoBaHHoe 3aHsTHE
Tema 6.2 [IpousBogneie | CoaepskaHue y4eOHOTro MaTepuaia
CYMMBI, pa3HOCTH ®opmynsl quddepennmupoBanus. [Ipasuna muddepeHupoBaHus 2
IPOM3BEACHUS, YaCTHOTO0 | KoMOMHHUPOBAaHHOE 3aHATHE
Tema 6.3 IlpousBonnsie | CoaepskaHue y4eGHOr0 MaTepuaa
TPUTOHOMETPUUYECKHX Omnpenenenue cinoxHoit GyHkuuu. IIpomsBonnas tpuroHomerpuueckux ¢yHkuuid. IIponsBoanas
¢Gynxuuii. IIpousBonaHas | cirokHON GyHKIMK
CJIOKHOM (YHKIIUU KomOunupoBanHoe 3aHsaTHE 4
Tewma 6.4 TTonsitue o Coaep:xaHue yueOHOro MaTepuaJia
HCTIPCPRIBHOCTH Ilonartue HempepsiBHOM (yHkuuu. CBoiictBa HenpepblBHOM — (QyHkuuu. CBs3p  Mexay
dynxumn. Metoz HENPEPBIBHOCTHIO M JUPGEPEHINPYEMOCThI0 (PYHKIIMU B TOYKE. AJITOPUTM pEIICHUsS HEPaBEHCTB 2
HUHTCPBAIIOB METOJI0M MHTEPBAJIOB
KoM0uHMpoBaHHOE 3aHsTHE
Tema 6.5 I'eomeTpu- Conep:kanue y4yeOHOIro MaTepuaa
YeCcKU 1 PU3NYECKUit I'eomeTprueckuit cMbICT MTPOU3BOIHON QYHKIIUN — YIIIOBOM KOO(QGUIMEHT KacaTelbHOM K rpaduxy 2

CMBICJT TPOU3BOTHOM

¢GyHKIMH B TOUYKe. YpaBHEHHE KacaTelbHOW K Tpauky (QYHKUMU. AJNTOPUTM COCTaBIICHUS
ypaBHEHHUs KacaTeIbHOU K rpaduky pyHkuuu y=f(x)

KOM6I/IHI/IpOBaHHOe 3aHATHC

Tema 6.6 @uznueckuit
CMBICJI TPOW3BOJHOW B

Conep:kanue y4e0OHOIro MaTepuaa

Ouznyeckuil (MEXaHUUECKU) CMBICI TPOU3BOIHON — MTHOBEHHAs! CKOPOCTh B MOMEHT BPEMEHHU t:

OK-01
OK-02
OK-03
OK-04
OK-05
OK-06
OK-07
I1K3.2
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npodecCHOHATBHBIX
3aja4ax

v="S'(t)

IIpakTnyeckoe 3ansiTue. «OU3MYECKHIA CMBICI TPOU3BOIHON B IPOPECCUOHATBHBIX 3a7a4ax»

Tema 6.7 MOHOTOHHOCTD
byakuun. Touku

Conep:kanue y4eOHOTro MaTepuaa

Bospactanue u yObiBaHue (YHKUHH, COOTBETCTBUE BO3pacTaHUS W YObIBaHUS (YHKIUU 3HAKY

JKCTpEeMyMa npou3BoaHo. [loHsATHE NPOM3BOAHON BBICHIErO0 IOPSZKA, COOTBETCTBUE 3HAKa BTOPOH
MIPOU3BOIHON BBITYKJIOCTH (BOTHYTOCTH) (DYHKIIMH Ha OTpe3Ke. 3alaud Ha MAaKCUMYM U MHHHAMYM. 4
[ToHATHE aCHMOTOTHI, CIIOCOOBI UX OTPENIEICHUs. AJITOPUTM HCCIeT0BaHUs (DYHKIIMH U TIOCTPOCHUS
ee rpaduka ¢ IoMOIILI0 MPOU3BOAHOM. [[poOHO-TMHEeHAS QYHKITUS
KomOunupoBanHoe 3aHsTHE
Tema 6.8 Hccnenosanue | CoaepskaHue y4eGHOro MaTepuasa
GyHKIIMI U MOCTpOeHHE 4
HccnenoBanme GyHKIIMHA HAa MOHOTOHHOCTB M IMIOCTPOEHUE IPahuKOB.
rpaduKoB
IIpakTuueckoe 3ansaTue. [loctpoenue rpagukoB GyHKIMiA 2
Tema 6.9 HanbGonsiiee u | Conep:xkanue yuedOHOro matepuasa
HauMeHbllee 3HadeHus | HaxoxneHune HaumOOJbIIEr0 M HAUMEHbBIIErOo 3HAUY€HUHW (QYHKIMHA, [OCTpOEHHE TIpapuKoB
GyHKIMH MHOTOYJIEHOB C UCIIOJIb30BaHUEM amapaTa MaTeMaTHYeCKOro aHaIu3a 2
KomOunupoBaHHoe 3aHATHE
Tema 6.10 Haxoxnenue | IlpogeccnonaibHO-OPHEHTHPOBAHHOE COJepkaHue (coaepaKaHue MPUKJIATHOTO0 MOIYJIsl)
ONTUMAJILHOTO Haumenblee u Hanbosblee 3HaYeHUE QYHKIIUN
pesyapTata ¢ nomMoubio | [Ipakruyeckoe 3aHsaTHe. HaxoXIeHHE ONTHUMAIBHOIO PE3yJbTaTra C IOMOIIBIO MPOU3BOJHOM B 2
IIPOU3BOJHOU B | IPAaKTUYECKUX 3a1a4ax
MPAKTUYECKHX 3a7ja4ax
Tema 6.11 Pemenune Coaep:xanue yueOHOro MaTepuaJia
3anad. [IponsBonHas ®opmynsl U npaBuna auddepenunpoBanus. MccnenoBanue QpyHKIUI ¢ MOMOIIBIO TPOU3BOIHOM.
byHKIINH, ee Haubonbiiee u HanMeHbIlIee 3HaYeHUS (PYHKIIUN 2
[IPUMEHEHUE KonTtpoabnas pa6ora [IpousBogHas GyHKIMH, €€ TPUMEHEHUE
Paznen 7. MHOTOrpaHHUKH M TeJia BPallleHUusl 38 OK-01
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Tema 7.1 Bepuunsl,
pebpa, rpanu
MHOI'OrpaHHHUKa

Conep:xanue yueOHOro MaTepuaJa

[lonsitue MHororpanHuka. Ero sineMeHTh: BepuiuHbl, pebpa, rpanu. Juaronans. CedeHwue.
Brinykiible ¥ HEBBIMYKJIbIe MHOTOIPaHHUKU

Komb6unupoBanHoe 3ansrue

Tema 7.2 Ilpusma, ee
COCTABJISIOIIME, CEYEHUE.
[Ipsmass u npaBuIbHAsA
HPU3MBI

Conep:kanue y4eOHOTro MaTepuaa

[Tonsatue mpusmbl. Ee ocHoBaHuss W OOKOBbIe TIpaHW. Bwicota mpusmbl. [lpsimas ¥ HakJIOHHAs
npusma. [IpasuibHas npusma. Ee ceuenune

KoMOuHMpOBaHHOE 3aHATHE

Tema 7.3 TIlapamiene-
nunen, kyo. Ceuenue
Ky0a, mapasuienenurneaa

Conep:xanue yueOHOro MaTepuaJia

Hapaﬂnenermnen, CBOMCTBaA MMpsAMOYT'OJIbHOTO mapauiCiCiiuIcaa, KY6 Ceuenne KY63.,
InapajiiCCIumIicaa

KoMOuHMpOBaHHOE 3aHATHE

Tema 7.4 Ilupamuna, ee
COCTaBIISIOLIHUE, CEUCHUE.
[IpaBunpHasg nupamMuja.
VYceuenHas nupamuaa

Conep:xanue yueOHOro MaTepuasia

HI/IpaMI/II[a U ee 2yeMeHThl. CeueHne nupaMuJbl. HpaBI/IHBHaH nupamMmujaa. YceueHHas nupamujaa

KomOunupoBanHoe 3aHsTHe

Tema 7.5 bokoBas wu
OJIHAA MMOBEPXHOCTh
MPU3MBbI, TUPAMUIbI

Conep:xaHue y4eGHOro MaTepuaJia

IInomane OOKOBOM M IOJIHOM TOBCPXHOCTHU ITPU3MBI, ITUPAMUBI

KOM6I/IHI/IpOBaHH06 3aHATHUC

Tema 7.6 Cummerpus B
KyOe, TapajuieNenumnee,
npu3Me, THPaMHIe

Conep:xanue yueOHOro MaTepuaJa

CummeTpHsi OTHOCUTENBHO TOYKH, MPSAMOH, MMIOCKOCTH. CUMMeTpusi B KyOe, mapayijiesienurese,
npu3Me, MUpaMmuIe

KomOunupoBanHoe 3aHsaTHE

Tema 7.7 Ilpumepsl
CUMMETpHUI B ipodeccuu

IIpodeccnonaibHO-OpHEHTHPOBAHHOE COJlep:KaHue (COlepPKaAHNe MPUKIATHOTO MOTYJIs1)

CummeTpus B IpUPOJIE, APXUTEKTYpE, TEXHHUKE, B OBITY

IIpakTnueckoe 3ansitue. [Ipumeps! cummeTpuii B npodeccun

OK-02
OK-03
OK-04
OK-05
OK-06
OK-07
I1K3.2
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Tema 7.8 IIpaBusbHbIE
MHOTOTPaHHHUKH, UX
CBOMCTBA

Conep:xanue yueOHOro MaTepuaJia

ITonsatue IMMPpaBUJIbHOI'O MHOT'OI'paHHUKA. CBoiicTBa IMpaBUJIbHBIX MHOTOI'PaHHUKOB

HpaKTI/I‘IeCKOC 3aHsATHE. HpaBI/IJ'IBHBIC MHOI'OI'PaHHUKH, UX CBOMCTBaA

Tema 7.9 Hunuuap, ero
coctaBistronue. CedeHue
HUATUHAPA

Conep:kanue y4yeOHOIro MaTepuaa

Hunuaap u ero snemeHTsl. CedeHue IWIMHApPaA (MapajjielbHOE OCHOBaHUIO M ocH). Pa3BepTka
HUAJTUHIPA

KoMOuHMpOBaHHOE 3aHATHE

Tewma 7.10 Konyc, ero
cocrasistonue. Ceuenue
KOHYyca

IpodeccuoHaTbHO-OPHEHTHPOBAHHOE ColepKaHue (ColepKaHue PUKJIATHOTO MOTYJIs)

KOHyC n ero snemeHTHl. CedecHue KOHYCa (napanneanoe OCHOBAHHIO H IIPpOXOJAHIICC YCPE3
BepmnHy), KOHHNYCCKHEC CCUCHUA. Pa3BepTKa KOHYCa

KoMOuHMpOBaHHOE 3aHATHE

Tema 7.11 YceueHnbiit
konyc. Ceuenue
YCEUEHHOT0 KOHYyCa

Conep:xaHue y4eOHOro MaTepuaJjia

VYceuennslit konyc. Ero oOpa3syromas u Beicota. CeueHne yceueHHOro KOHyca

KOM6I/IHI/IpOBaHH06 3aHATHUC

Tema 7.12 Hlap u chepa,
UX CEUYEHUs

Conep:xanue yueOHOro MaTepuaJa

[Iap u chepa. Bzaumuoe pacrnionoxenue chepsl u miockoctu. Ceuenue mapa, chepol

KomOunupoBanHoe 3aHsTHE

Tema 7.13 Ilonsitue 00
00BeMe Tea.
OrHoI1reHne 00HEMOB
MOIOOHBIX TEI

Conep:xaHue y4eGHOro MaTepuaJia

[Tonarue o6 obwveme Tena. O6beM Kyba M HpsMOYrosibHOro napamienenunena. O0beM NPU3MBbI U
mHApa. OTHomeHHe 00BeMOB MOJOOHBIX Tel. ['eoMeTpUUecKuil CMBICH ONpeAenTuTens 3-ro
nopsiika

Tema 7.14 O0beMBI U
TJTOIIAN TOBEPXHOCTEN
Tel

Conep:xkanue y4e0OHOro MaTepuasa

O06wembl mupamu sl U KoHyca. O0beMm mapa. [Tnomany noBepxHocTe Ten

KomOunupoBanHoe 3aHsTHE

Tema 7.15 KomOunamuun

ConeprxaHue y4eGHOro MaTepuaJia
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MHOT'OI'PAHHUKOB U TEJI
BpallCHUs

KoMOuHammu reoMeTpruaecKkux Tell

IIpakTnyeckoe 3ansaTre. KoMOMHAIIMM MHOTOIPaHHUKOB U TEJl BPALLECHUS

Tema 7.16 T'eomerpu-
YecKkue KOMOMHALIUM Ha

Conep:kanue y4eOHOTro MaTepuaa

Hcnonn3oBanne KOM6I/IHaHI/Iﬁ MHOI'OI'PAaHHUKOB W TECJI BpalllCHHUA B INPAKTHKO-OPHUCHTHPOBAHHBIX

MPaKTHKE 3a/1ayax 2
IIpakTuyeckoe 3ansaTHe. ['coMeTprueckre KOMOMHAIINY HA TIPAKTHKE

Tema 7.17 Pemenue | Comepxxanue y4eOHOT0 MaTepuasa

3a1a4. Mmuororpanauku | OOBEMBI H TUIOIIAIH TOBEPXHOCTH MHOTOI'PAHHUKOB ¥ TEJI BPALICHHS 2

U Tella BpalleHus KonTtpoabHnas pa6ora

Pa3nen 8. [lepBooOpa3nasi pyHKUMY, ee IPUMEHEHHE 14

Tema 8.1 IlepBooOpasnas | Conep:kaHue yueOHOro MaTepuasa

(G yHKITHIH. ITpaBuna | 3amaya 0 BOCCTAHOBJIGHUM 3aKOHA JBIDKEHHSI 110 M3BECTHOM CKOpOCTU. [IOHSATHE MHTETpUPOBaHUS.

HaXO0XKICHUS O3HakoMIJIeHHE C TIOHSATHEM WHTErpaja u rnepBoodpaszHoit st pynkiuu y=f(x). Pemenne 3amau Ha 2

epBOOOPaA3HBIX CBSI3b MEPBOOOPA3HONW U €€ MPOU3BOJHON, BHIYMCICHHE IMEPBOOOpPA3HON ANl JAaHHON (PYHKIIMH. OK-01
Tabnuma dopmyn s  HaxXxOXIEHUS TepBooOpa3HbIX. M3ydeHuwe mpaBuia BBIYHCICHUS OK-02
nepBooOpazHoi OK-03
Komb6unnpoBanHoe 3aHstue OK-04

Tewma 8.2 ITnomanas Coaep:xaHue yueOHOro MaTepuasa OK-05

KPHUBOJIMHEWHOU 3ajaud, TPUBOIAIIME K TOHATUIO OMPEAEICHHOTO WHTErpaja — O BBIUMCICHUU IIIOMIAIN OK-06

Tpaneuuu. Popmyna KPUBOJIMHEWHOW Tpamnenuu, O TNepeMElIeHUH TOYKHA. [loHATHME OmnpenenéHHoro WHTerpaia. 2 OK-07

Hetorona — JleiiGHuna I'eomerpuueckuil u puzndeckuil CMbICI orpeenenHoro naterpaita. ®opmyna Herotona-JleitOnuma I1K3.2
KoMbOuHMpoBaHHOE 3aHATHE

Tewma 8.3 Heonpenenen- | ComeprxkaHue y4eOHOT0o MaTepuasia

HBII ¥ OTIpEICIICHHBIN [TonsiTHE HEONPEIEIEHHOTO HHTETpajia 2

WHTErPaJIbI

KOM6I/IHI/IpOBaHHOe 3aHATHUC
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Tema 8.4 TTonsarue 00

Conep:xanue yueOHOro MaTepuaJa

OIIPEIEIIEHHOM I'eomeTpuueckuii CMbIC ONIPENEIECHHOIO HHTETpaJla 4
UHTErpajie Kak mioman | KoMOMHUpOBaHHOE 3aHATHE
KPUBOJIMHEHHOU
Tpamnenuu
Tema 8.5 Onpenenennsiii | [IpodeccnoHaILHO-OPHEHTHPOBAHHOE co/lep:KaHue (CoiepKaHue MPUKIATHOTO MO/YJIs1)
WHTErpall B )KU3HU I'eomeTpuueckuii cmbica onpeneneHHoro uarerpaina. ®opmyna Hetotona - Jleitonuna.
Pemrenue 3aa4 Ha MpUMEHEHUE UHTETPajIa I BEIYMCICHUS (PH3UUECKUX BEIWYHH U TUTOMIAIeH 2
IIpakTnueckoe 3ansaTHe. OnpenencHHbI HHTETpall B )KU3HU
Tema 8.6 Pemienne Copep:xanue yueOHOro MaTepuana
3agau. IlepBooOpasHast | [lepBooOpasHas dyukimu. [IpaBuia HaxoxaeHHs TIepBooOpasHbiX. Ee mpuMmenenue
ynkuuu, ee KonTtpouabnas padora «IlepBooOpa3zHast yHKIMH, €€ IPUMEHEHUEN 2
IpUMEHEHHE
Pa3nen 9. Crenenn u kopuu. CrenenHasi QyHKuus 16
Tema 9.1 Crenennas | Conep:xkanue yuedOHOro matepuasa
(GyHKnMs, ee CBOKCTBA [ToHsiTHE KOpHSA N-OW CTENEHW M3 JACHUCTBUTENBHOTO yucia. OyHKIUU y = VX wux ceoiictBa M 4
rpaduku. CBolcTBa KOPHS N-Ol CTENEHU
KoMOMHMPOBAHHOE 3aHSATHE OK-01
Tema 9.2 Coaepixanue yueOHOro MaTepuasa OK-02
I[Ipeobpasopanue IIpeo6pa3oBaHne HPPALHOHATBHBIX BRIPAKEHHIT OK-03
BBIPAKEHHUH ¢ KOPHAMH | KOMOMHUPOBaHHOE 3aHATHE 4 OK-04
N-oit cTeneHn OK-05
Tema 9.3 CpoiicTBa Coaepixanue yueOHOro MaTepuasa OK-07
CTETEHHU C [ToHaTHe cremeHu ¢ JIOOBIM pallMOHAIBHBIM NoKa3aTeneM. CTeneHHble (YHKLIUHU, UX CBOWCTBA U
paloHaIbHBIM U rpaduxu 2
JEUCTBUTEILHBIM KomOunupoBanHoe 3aHsATHE
MOKa3aTeNsIMU
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Tema 9.4 Pemenue

Conep:xanue yueOHOro MaTepuaJa

UppalOHAIBbHBIX PaBHOCWJIBHOCTE HMppallMOHAIBHBIX YPAaBHEHMM M HEpaBeHCTB. Meronasl uMX pelleHus. Pemenue 4
YPaBHEHMI U HEPABEHCTB | HPPALMOHAIBHBIX YPABHCHUH U HEPABEHCTB
KomOuHupoBaHHoe 3aHsATHE
Tema 9.5 Crenenu u Conep:kanue y4eOHOTro MaTepuaa
kopHU. CTeneHHas Omnpenenenue creneHHol QyHkuuu. Mcnonp3oBaHue ee CBOWCTB IpPHU PELIEHUU YPABHEHUH U
byHKIUS HEPABEHCTB 2
Kontpouabnas pa6ora «Ctrenenu u kopHu. CteneHHast QyHKIIHSI»
Pa3nes 10. Iloka3zaTenbHas GyHKIUSA 18
Tema 10.1 Ilokazatens- | Coaep:kaHue y4eOHOTro MaTepuaia
Has pyHKIHS, ee CreneHb ¢ NPOU3BOJIBHBIM JICHCTBUTENBHBIM MTOKa3aTeneM. OnpeseneHue nokasaTeabHol QyHKINY, 4
CBOIICTBa ee cBoicTBa M rpaduk. 3HAKOMCTBO C IPUMEHEHUEM IIoKa3aTenbHON ¢QyHkiuu. Pemenue
NOKa3aTeIbHbIX YPaBHEHUN (QYHKIMOHATIBHO-TPAPUUECKUM METOJJOM
KomOnHnpoBaHHoe 3aHAITHE
Tema 10.2 Coaepixanue yueOHOro MaTepuasa OK-01
Pemenne nokasarenbHeIX | PemeHne moka3aTeNbHBIX YpaBHEHHIH METOJIOM YpaBHUBAHHS IIOKa3aTeled, METOIOM BBEICHUS 6 OK-02
YPaBHEHUM U HEPABEHCTB | HOBOM IEPEMEHHOW, (YHKIMOHAIBHO-TpaUYECKUM METOAOM. PelmeHHe mOKa3aTeIbHBIX OK-03
HEPABEHCTB OK-04
IIpakTnyeckoe 3anaTHe. PelieHne nokasaTeabHbIX YpaBHEHUI U HEPABEHCTB 2 OK-05
Tema 10.3 Coneprxanne yueOHOT0 MaTepuana OK-07
Cucremsl Pemrenne cucreM nmokasaTenbHbIX YPaBHEHHM
MOKa3aTeNbHbBIX KombOunnpoBanHoe 3aHsTHe 4
YpaBHEHUN
Tema 10.4 Coneprxanue yueOHOro MaTepuaa
Pemenne 3a1a4. | PemeHne moka3aTeNbHBIX YpPaBHEHHMH METOJIOM YpaBHUBAHUS IOKa3aTeled M METOJIOM BBEACHMS 2

[ToxazatenbHast QyHKIMS

HOBOM HepeMCHHOﬁ. Perienue roka3aTeabHBIX HCPAaBCHCTB

KonTtpouabHas pa6ora «IlokazarenbHas GyHKIHS»
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Paznea 11. Jlorapugmsl. Jlorapupmuyeckast pyHkuus

26

Tema 11.1 Jlorapupm

Conep:xanue yueOHOro MaTepuaJia

yucna. JlecaTuuHbli U Jlorapudm yucna. JlecATUYHBIN 1 HATYPAIbHBIN JOrapupMBbI, YUCIIO € 2
HaTypajibHbIN KomOuHMpoBaHHOE 3aHATHE
JOrapu(Mmbl, YUCIIO €
Tema 11.2 CpoiicTBa Coaep:xanue yueOHOro MaTepuaJia
norapu¢moB. Onepanus | CeoiictBa torapudmo. Onepanus TorapuGMUpOBaHUS. 4
J0TapupMUPOBAHUS KomOunupoBanHoe 3aHsTHE
Tema 11.3 Jlorapupmu- | Comep:kanue yuedOHOro Matepuana
yeckas GyHKIHS, ee Jlorapudmuueckas GyHKIUS U ee CBOHCTBA 4
CBOMCTBa Komb6unupoBanHoe 3anstue
Tema 11.4 Pemenue | Conep:xkanue yuedHOro matepuasa
JorapupmMuIEcKux [Tonatue norapudmuyeckoro ypaBHeHus. Ormnepanusi NOTEHIMPOBaHUSA. Tpu OCHOBHBIX METOJA
YPaBHEHUH U HEPABEHCTB | heyenns JIorapuMHYCCKHX yPaBHEHHIA: ()yHKIMOHAIBHO-TPAQUIECKHii, METO [OTCHILPOBAHNS, 10
METO/ BBEJICHHUSI HOBOM NiepeMeHHoM. Jlorapudpmuueckie HepaBeHCTBA
KomOunupoBaHHoe 3aHATHE
Tema 11.5 Cucremsl Coaepixanue y4eOHOro MaTepuasa
JorapupMUIECKUX AJNTOPUTM pEIIEHUS CUCTEMBbl YpaBHEHUN. PaBHOCHIBHOCTH JIOTapU(PMUYECKUX YpaBHEHUU U 2
ypaBHEHUH HEPABEHCTB
KomM0uHMpoBaHHOE 3aHsTHE
Tema 11.6 Jlorapugmsl B | [IpoeccnonabHO-OpHEHTHPOBAHHOE CO/iep KaHue (CoepKaHue MPUKIIATHOTO MOTYJIs)
IIPUPOJIE U TEXHUKE [Tpumenenue norapudma. Jlorapupmuueckas cnupais B npupoze. Ee maremaTinueckue cBoicTBa 2
IIpakTnyeckoe 3ansitue. Jlorapugmsl B IpUpoOJIe U TEXHUKE
Tema 11.7 Pemenune Coaep:xanue yueOHOIro MaTepuaJia
3anad. Jlorapugmel. Jlorapudmuueckas ¢pyHkius. Pemenne npoctedmux sorapugmMuueckux ypaBHEHUN 2

Jlorapudmmueckas
byHKIHISA

KonTpoabHnas padora «Jlorapudmsl. Jlorapupmuueckas GyHKIus»

OK-01
OK-02
OK-03
OK-04
OK-05
OK-07
I1K3.2
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Pa3nes 12. MHo:kecTBa. DjleMeHThI Teopuu rpagos 10

Tema 12.1 MuoxecTBa Copepxanne yaeOHOTo MaTepuana
ITonstue MuOkecTBa. IlonMHOkecTBO. Oniepaniiy ¢ MHOKECTBAMU 2
KomOuHupoBaHHoOe 3aHsTHE

Tema 12.2 Omnepauuu c | IIpodeccnonaibHO-OPUEHTHPOBAHHOE COJepKaHue (coaepKaHue MPUKJIATHOTO MOIYJIs1)

MHO’KECTBaMHU Onepanuu ¢ MHOXecTBaMH. PelieHune npukiaaHbIxX 3a1a4 2
IIpakTnueckoe 3anaTHe. Onepanuy ¢ MHOXKECTBaMU

Tewma 12.3 I'padbr Copep:xanue yueOHOro MaTepuana
[Tonsitue rpada. Ces3ublii rpad, 1epeBo, HUKI rpad HA TUIOCKOCTH 4

Tema 12.4 Pemienue Coneprxanne yueOHOro Marepuania

3aga4. MHOeCTBa, Onepauun ¢ MHOkecTBaMu. OnMcaHue peaslbHbIX CUTYallUi ¢ MOMOUIbI0 MHOeCTB. [IpumeHeHue 2

I'pacbl 1 ux mpumeHeHue | rpadoB K PEIICHUIO 33139

Paznes 13. Di1eMeHTbI KOMOMHATOPHKH, CTATUCTHKH U TEOPHH BEPOATHOCTEH 22

Tema 13.1 OcHOBHBIE Coaeprxanue y4eOHOro MaTepuasa

TIOHSTHSI [TepecTaHOBKH, pa3sMENIEHHUS, COUETAHUS. 4 OK-01,

KOMOMHATOPUKHU OK-02,
KomOuHupoBaHHoe 3aHsTHE. OK-03,

Tema 13.2 CoGbiTHE, Copaep:xanue yaeOHOro MaTepHana OK-04,

BEPOSITHOCTH COOBITHSI. CoBMecTHBIE U HECOBMECTHBIE COOBITHS. TeopemMbl O BEpOATHOCTH CYMMBI COOBITHH. VY cioBHas OK-05,

CrnoxeHne 1 yMHOKEHHE | BEpOSATHOCTh. 3aBUCHMBIE M HE3aBUCHUMBIEC COOBITHS. TeopeMbl O BEpPOSTHOCTH MPOHU3BEICHUS 4 OK-07

BEPOSATHOCTEH COOBITHH. [1K3.2
KomOunupoBanHoe 3aHsaTHE

Tema 13.3 BepostHocts | IIpodreccnoHaIbHO-OPHEHTHPOBAHHOE COJepPkaHue (coaepKaHue MPUKJIATHOT0 MOIYJIsl)

B IPO(eCCHOHATBHBIX OTHOcHTEeNbHAs YacTOTa COOBITHS, CBOMCTBO ee ycToiumBOocTH. CTaTHCTUYECKOE OIpe/eeHue 2
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3agadax

BepOsATHOCTH. OI[eHKa BEPOATHOCTH COOBITHS

HpaKTI/I‘IeCK()e 3aHsATHE. BCI)OSITHOCTB B HpO(beCCI/IOHaJIBHLIX 3agadax

Tema 13.4 Jluckpernas

Conep:kanue y4eOHOTro MaTepuaa

ciy4aitHas BEJIMYMHA, | Buapl cinyyaliHbix BenuuuH. OrnpeneneHre JUCKPETHOM  CIydyalHOM  BEJIMYMHBI.  3aKOH 4

3aKOH €€ PaCHpEIeICHHs | paclpesieleHus AUCKPETHOM cinydaiiHol BennuunHbl. Ee uncioBble XapakTepuCTHKI
KoMOuHMpOBaHHOE 3aHATHE

Tema 13.5 3agaun | Coaep:kaHue y4eOHOr0o MaTepuasa

MaTeMaTU4eCcKOi Bapuanmonnsiif psa. Ilonuron yactor u rucrorpamma. CTaTUCTHYECKME XAPaKTEPUCTUKH psizia 4

CTaTUCTHUKH HaOJII0AaeMBIX TaHHBIX
KomOunupoBaHHoe 3aHsTHE

Tema 13.6 Cocrasienue | IIpogeccnonaibHO-OpUEHTHPOBAHHOE COJepKaHue (CoaepKaHue MPUKJIATHOTO MOIYJIs1)

Tabnun, M auarpamMMm Ha | [lepBuunas oOpaboTKa CTaTHCTHYECKMX NaHHBIX. | 'paduueckoe ux mpeacraBieHue. HaxoxiaeHue

IPaKTHKE CPeIHHX XapaKTEPHUCTHUK, HAOIIFOJaeMbIX JaHHBIX 2
IIpakTnuyeckoe 3ansitue. CoctaBieHue TaOIMIl U TUAarpaMM Ha MPaKTHKE

Tema 13.7 Coaep:xanue yueOHOro MaTepuasa

Pemenue 3aja4. | DneMeHTsl KoMOuHaTOpukH. CoObITHE, BEpOATHOCTh COObITUSA. ClOXEHHEe U YMHOXKEHHUE

DNeMEeHThI BEPOATHOCTEN

KOMOWHATOPHKH, KonTponsHas pabora 2

CTaTUCTUKH U TEOPHUH

BEPOSATHOCTEM

Paznen 14. YpaBHeHus 1 HepaBeHCTBA 18 OK-01

Tema 14.1 PaBHOCHIB- Coaeprxanue yueOHOro MaTepuaa OK-02

HOCTb YPaBHEHUU U PaBHOCHIIBHOCTE ypaBHeHUN M HepaBeHCTB. OmnpeneneHus. OCHOBHBIE TEOPEMBI PABHOCHIIBHBIX OK-03

HepaBeHCTB. O0mue nepexo/iax B YpaBHEHMSIX M HepaBeHcTBax. OOIIMe METOJbl pEIleHHs ypaBHEHUM: IEpexoj]l OT OK-04

METO/IbI pelIeHuUs paBeHCTBa (YHKIUI K PaBEHCTBY apryMEHTOB JJIi MOHOTOHHBIX (YHKIIMI, METOJ pa3ioXKeHHUs Ha 4 OK-05
MHO>KHUTEIH, METOJT BBEJIEHUSI HOBOM MIepeMEHHOM, (PyHKIIMOHATIbHO-TpaQUUeCKUii METOT OK-06
KomOunupoBaHHoe 3aHATHE OK-07
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Tema 14.2 I'paduueckmii
METO/I PEeIICHHS

Conep:xanue yueOHOro MaTepuaJa

OOure MeTonbl PElIeHUsT HEPABEHCTB: MEPEX0] OT CPAaBHEHHS 3HAYCHUH (DYHKIHMHA K CPaBHEHUIO

I1K3.2

YPaBHEHMI, HEPABEHCTB | 3HAUEHU apryMEHTOB JIIi MOHOTOHHBIX (DYHKIMIA, METOI WHTEPBAJIOB, (YHKIMOHAIHHO- 4
rpadudeckuii Meroa. ['padudeckuii MeTo penieHus ypaBHECHUI 1 HEPaBEHCTB
Komb6unupoBanHoe 3ansrue

Tema 14.3 Vpasuenus u | Conep:xkanue yueOHOro matepuasa

HepaBeHCTBa ¢ MoaylieM | Onpenenenue Moayns. Packpbitue Monyns mno onpezneneHuto. [lpocreiimne ypaBHEHHS U
HEpaBeHCTBA C MoayieM. l[IpuMeHeHHEe pPaBHOCWIIBHBIX IEPEXOJ0B B OIPEAEICHHBIX THIAaX
YpaBHEHUI U HEPABEHCTB C MOJYJIEM 2
KoMOuHMpOBaHHOE 3aHATHE

Tema 14.4 YpaBuenus u | CoaepskaHue y4eGHOIro MaTepuasa

HEpaBEHCTBA C 3HaKOMCTBO ¢ napametrpoM. IIpocrelinue ypaBHEeHUSI 1 HEPABEHCTBA C TapaMETPOM 3

napameTpamu KoMOuHMpOBaHHOE 3aHATHE

Tema 14.5 CocraBnenue | IIpodeccnonaibHO-OpHEHTHPOBAHHOE COJepKaHue (CoaepKaHue MPUKJIATHOTO MOIYJIs1)

U peIleHHE Pemenne TekcToBbIX 334 MPO(HECCHOHATIBHOTO COAEPHKAHUS

IpO(peCCHOHATBHBIX IIpakTnueckune 3ansitusi. CocTaBleHHWE W pelieHHe NPOoPECCHOHANBHBIX 3aad C IOMOIIBIO 4

3a/1a4 C TOMOILBIO ypaBHEHUH

ypaBHEHUU

Tema 14.6 Pemienne Coaep:xanue yueOHOro MaTepuasa

YPaBHEHUH U HEPABEHCTB | OOIIMe METO I PEIICHUST ypaBHEHUH. Y paBHEHUS M HEPABCHCTBA C MOJIYJIEM U C ITapaMeTpaMu 1
IIpakTuyeckoe 3ansiTue. PerieHrne ypaBHEHUI U HEPABEHCTB

CamocrosiTesibHas padora: 10

BrinmonHenue npakTuyeckux 3aaaHuii mo remMam «CTeTeHn U KOpHHU, CTenieHHas QyHKIus» u «Jlorapudpmudeckas GyHKITUSI 2

- OWM2: Ne 32(2,4,6), Ne 42(2,4), Ne43(2,4), Ne50;
- OUM2: Ne38(4), Ne41(2), No44(6), Ne48(1);
- OM2: Ne 1-5 «IIpoBepn ceds» Ha cTp.37;
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OM2: Ne 271(2,4,6), Ne272(2,4), Ne273(2,4), Ne279(1,2);
OM2: Ne278(2,4,6), Ne283(2), Ne284(4), Ne277(4), Ne282(2), Ne285(4), Ne286(2):
OM2: Ne 291(2,4), Ne292(2), Ne293(2), Ne294(4), Ne296(2,4).

BrimonHenue npakTHUecKuX 3aaHuii o TeMe «OCHOBBI TPUTOHOMETPHH. TpUroHoMeTprudeckne QyHKIUN»
OM2: Ned07(2,4,6), Ned08(2,4,6), Ned 11, Ned12;
OU2: Ned65(2,4,6), Ned67(2,3,4), Ned71;
OM2: Ned75(2,4,6), Ned76(2,4), Ned77(2), Ned79(2);
OM2: Ned87(2,4), Ned91(4), Ned93(2,4);
OM2: Ne502, Ne503(2), Ne504(2), NeS08(1,2);
OM2: Ne514(2,4), Ne515, Ne518(2,4,6), Ne523(2.4,6).

BrinosiHeHue npakTHYECKUX 3aJJaHui 0 TeMe «MHOTOrpaHHUKHU U TeJ1a BPAILICHUS
BreimonHenue 3a1aHnii Ha TOTOBBIX YepTexkax 1o teme «l[Ipu3ma» Nel5-27,
BrimonmHenue 3a1annii Ha TOTOBBIX YepTexax mo teme «llupammma» No28-39;
BrimonHenue 3a1aanii Ha TOTOBBIX yeprexax mo teme «{umuaap» Ne 40-42;
BrinmonHenue 3a1anuii Ha rOTOBBIX yepTexax mo teme «Konyc» Ne 43-46;
Brinmonnenue 3agannii Ha rOTOBBIX yepTexax mo teMe «Cdepa u map» Ne 47-51.

Brimonnenue npaktuyeckux 3afganuit mo teme «lIponsBonnas ¢pyHkumuu u ee npumeneHue» u «llepsoobpasnas GyHKIMM U
€C IPUMCHCHUC)

OM2: Ne 789(2,4), Ne790(2,4,6), Ne791(2,4,6), Ne793(4), Ne793(6), Ne798;

OM2: Ne 805(2,4), Ne819(2), Ne820(2,4), Ne806(2,4), Ne809(2,4,6), Ne815(2), Ne825(2,4), Ne826(2,4), Ne810(3), Ne828;
OM2: Ne 832(2,4), Ne834(2,4), Ne835(2), Ne838(2), Ne839(2,4), Ne843(2,4), Ne844(2), Ne841(2,4,6), Ne846(2,4), Ne847(2),
Ne848(1,2), Ne849(2,4), Ne850(2), Ne853(2):;

OH2: Ne 900(4,6,8), Ne901(2), Ne909, Ne902(2,4), Ne903(2,4), Ne904(2), Ne906(2), Ne912(2,4), Ne913(2,4), Ne914(2,4),
Ne915(2,4), Ne917(2), Ne921(2);

OM2: Ne 938(2), Ne902(2,4), Ne903(2,4), Ne904(2), Ne906(2), Ne939(2), Ne941, Ne945(2), Ne946(2), Ne943, Ne950, 962(1),
Ne964, Ne972, Ne976.

BrinonHenue npakTHUECKUX 3aaHui 10 TeMe «Y paBHEHHs U HEpaBEHCTBA»
Pemenue uppanuoHanbHbIX ypaBHeHMH U HepaBeHCTB: OM2: No 152(2), Nel53(2), Nel55(2,4), Ne 156(2,4),Ne 157,
Nel59(2), Ne 166(2,4), Ne167(2,4), Ne170(4,6), Ne172(2,3), Ne 185(2);
Pemenue nokazarenbHbIX ypaBHEeHUH 1 HepaBeHCTB: ON2: Ne 209(2,4), No250(2,4), Ne 211(2,4), Ne216(2,4,6), Ne213(2,4),
Ne222(2,4), Ne225(2,4), Ne252(2,4), Ne 228(4,6), Ne229(2,4), Ne253(2,4), No 240(2), Ne241(2), No242(2), Ne243(2,4,6);
Pemenne norapudmudeckux ypaBHeHnii m HepaBeHCTB: OWM2: Ne 337(2,4), No338(2,4), Ne343(6), Ne344(2,4), No339(2),

42




Ne341(2,4), No349(2), Ne345(2,4), Ne342(2), Ne378, Ne393, Ne 355(2,4,6), Ne356(4), Ne382(1), Ne 357(2), Ne359(2,4),
Ne361(2,4), Ne383(2);Ne363(2), Ne364(2), Ned02(2);

- Pemenue Tpuronomerpuueckux ypapHeHuit: OM2: Ne 569, Ne571(3), Ne 573(2,4,6), No574(2), Ne58, No 587, No589(2).
Ne593(2,4,6), Ne 591(2,4,6), Ne592(2), Ne595(2), Ne 608(2.3), Ne609(2.4). Ne610(2,4,6), Ne 611(2), Ne614(2), Ne616(3,4),
Ne617(2,4), ON2: Ne 620(2), Ne621(2,4),Ne622(2,4), No 624(2,4), Ne625(2,4), No636(2,4), Ne 626(2,4).

Koncyabranumn 2
IIpome:xxyTouHasi arTecTanus (IK3aMeH) 6
Bcero 318
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3. YCJIOBUS PEAJIN3AIIMA YYEBHOM JUCITATIINHBI
3.1 MarepuajbHO-TEXHUYECKOE 00ecnedyeHue

Jns  peanmuzanmu  y4yeOHOM — JIUCUMIUIMHBI ~ MMeEETCs  KaOWHEeT
«MaremaTtukny», B KOTOpOM obecriedeH cBoOOAHBIN JocTyl B UHTEepHET.

Kabuner YIOBIIETBOPSIET BCEM TpeOOBAHUAM CanurapHo-
SMUIEMHUOIOTHYeCKUX TpaBuil u HopMatuBoB (CanlluH 2.4.2 Ne178-02).

OcHawenue yuebHo20 Kabunema.

MeGenb U CUCTEMBbI XpaHEHUS:
— Cron yueHnueckui
— Cryn yueHnueckui
— Jlocka menoBas
— Crou mpenojiaBatesis ¢ ALUKAMU JIJIS1 XpaHEHUS U TyMOOU
— IlIkad nns xpaHeHus y4eOHbBIX TOCOOUIA
TexHuueckue cpeacrna:
— Kommneiorep mnpenogaBarenss B cOope (CUCTEMHBIN OJIOK, MOHHTOD,
KJIABUATYPa, MbIIIIH)
— Ilpunrep
[IporpaMMHBbIE€ CPEACTBA:
» s oducHOii pabOTHI:
— bpayzepsr: Yandex, Google Chrome, Mozilla Firefox
— DnekTtponHas noyta: mail.ru, mail.yandex.ru
— Microsoft Office 2010
— Adobe Reader 11
— WInRAR, 7Z
» CpencTBa 3alIiThl OT BPEIOHOCHOH HH(POPMAIIHH:
— AdTHBUpYCHOE IporpamMmHoe obecrieuenue Kaspersky
» CpencTsa 3JeKTPOHHOTO O0YUYCHHUS:
— DOO0P «Knacc»
— Pocculickas 351eKTpOHHAs 1IKOJIa
Y4ebHo-HaISIHBIE TOCOOUS:
» Ilnakatel, TaOJUIIBI, CXEMBI, CTCH/IBI:
— Kowmrekr mnakatoB « TpuroHoMeTpus»;
—  KomMmiekT miakatoB « @opMyIibl HIKOJILHOTO Kypca MaTEMaTUKN;
— KOMIUIEKT TaOJIMI] IO Pa3IMYHbIM pa3jesiaM aireOpsl;
— MOJEJIHN FT€OMETPUUYECKUX TEll,
KOMITJIEKT TAOJIHII 10 CTEPEOMETPHH;
3.2 UudopmanuonHoe odecrneyenue 00ydeHust

OcCHOBHbBIE HCTOYHUKH
1. Marematuka. AnreOpa M Hayaja MaTE€MaTUYECKOro aHaiau3a. ba3oBblil
ypoBeHb. DY CIIO : Vuebnuk / II.A. AnumoB, M.A. Tkauéra, I0.M.
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Komsirun [u ap.] — Mocksa : I[Ipocsemenue, 2024. — 10 ¢. — ISBN 978-5-
09-107569-4. — URL: https://book.ru/book/952375

2. Maremaruka. ['eometpus. ba3ossiit yposers. 2OV CIIO : Yuebnuk / JI.C.
Artanacsn, B.®. byry3zoB, C.b. Kamomuer [u np.] — MockBa :
[IpocBemenne, 2024. — 10 c. — ISBN 978-5-09-107571-7. — URL.:
https://book.ru/book/952376

3. boromonmoB H. B. Marematuka: YueOHoe mnocobue mis ccy3os./H.B.
boromonos, II.M. CamoiineHko. — 5 — € U3JaHHe, CTEPEOTUNnHoe. — M.:
Hpoda, 2013. — 395 c.

4. Anrebpa u Havana aHanu3a: YueOHuk maisa 10-11 kimaccoB 0Opa3oBaTeIbHBIX
yupexnaenuit./III.A. Amumos, K0.M. Komsarun, 10.B. CunopoB u np. — 12
m3nanue — M.: [Ipoceemienue, 2010. — 464 c.

5. T'eometpus.10-11 wkmaccol: YueOHUK nJi1 00pa30BaTENbHBIX YUPEKICHUN:
0a30BbIi U npoduiabHbIA ypoBHU./[loxg penmakiueint Artanacsna JI.C.—M.:
[Ipocsemenue, 2010. — 255 c.

6. bammakoB M.U. Marematuka y4yebnuk / bammakos M.U. — Mocksa:

KnoPyc, 2021 — 394 C. — Tekcr: 3JIEKTPOHHBIN
https://www.book.ru/view5/294e123066ce3eff05e0ccc193a0dfct

/. bamvakos M.M. Dnrura C.Bb. Maremaruka. IIpakTukym. y4eOHHMK /
bammakoB M.U., Dutuna C.b. — MockBa: KuoPyc, 2021 — 294 c. —
Tekcr: JIEKTPOHHBIN
https://www.book.ru/view5/e6fb6957d01631ce763a3818a97bceb6

JlonoJTHUTEIbHbIE HCTOYHUKH

1. boromonos H. B. Ilpakthueckue 3aHsATUS MO MaTemMaTuke: YdeOHOe
nocobue 171 ccy3oB./H.B. boromonos. — 4-e uznanue, crepeotunHoe. — M.:
Bricmias mkoma, 1997. — 495 c.

2. boromomoB H. B. COOpHMK IHMIAaKTHYECKUX 3aJaHUA 10 MaTeMaTHKE:
VYuebnoe nocodue g ccy3oB./H.B. boromonos, JI.FO. Cepruenko. — 2 — ¢
u3aanue, crepeorunHoe. — M.: [Ipoda, 2006. — 236 c.

3. boromonoB H. B. CO6opHuk 3amau mo maremaTtuke: YdeOHOe mocoOue s
ccy3oB./H.B. boromosnoB. — 4 — e uznanue, crepeorunnoe. — M.: Jlpoda,
2007. —204 c.

4. T'yceB B.A. Maremaruka mis mpodeccrii M crenuaibHOCTEeH COIUaIbHO-
PKOHOMMYECKOTO mpoduis: yueOHuK misa cTya. yupexaenuit CIIO/ B.A.
I'yces, C.I'. I'puropweB, C.B. HBoarmna. — 7-e usn., crep. — M.
N3parenbckuil neHTp «Akanemus», 2014. —416c.

HopMmaTuBHbBIE NPaBOBbIE AKTHI
1. O6 o6OpazoBanuu B Poccuiickoit @Depepauun. DenepaibHbId 3aKOH
Poccuiickoit @eneparuu ot 29 nexadbps 2012 r. Ne 273-03
2. OenepallbHBI TOCYNAPCTBEHHBIM 00pa30BaTEIbHBIN CTAaHIAPT CPETHETO
(momHOTO) O0IIEero oopazosanus. YT1B. [Ipukazom Muno6paayku Poccun ot
17 mast 2012 r. Ne 413
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3.

[Tpukaz Mwuno6puayku Poccun ot 29 pexabps 2014 1. Ne 1645 « O
BHECEHMM HM3MEHEHMI B Mpukaz MuUHHUCTEpCTBa 0O0pa3oBaHUs M HAyKH
Poccuiickoit ®@enepanuu ot 17 mas 2012 1. Ne 413 «OO6 yTBepkIeHUU
dbenepalibHOrO roCyJIapCTBEHHOTO 00pa30BaTENIbHOTO CTAaHJIapTa CPEIHETro
(moJiHOT0) 00IIIETO 00PAa30BAHUS.

PexomeHnnanuu no opraHu3alvu MoJy4YeHus CpeaHero o0iero o0opa3oBaHus
B IIpenenax  OCBOEHUS  00Opa3oBaTeNbHBIX  MNPOrpaMM  CPEIHETrO
npodeccruonansHOT0 00pazoBanus Ha 0a3e OCHOBHOTO 001Iero 00pa3oBaHMs
C y4eToMm TpeOoBaHUU (eaepalbHBIX TOCYJapCTBEHHBIX 00pa30BaTEIbHBIX
CTaHAAPTOB W TNOJy4aeMOW MNPOPECCUU WM CHEHUAIBHOCTU CPEIHErO
podecCuOHaTEHOTO o0pa3zoBaHuUs (muceMo JemnapramenTa
roCcyJapCTBEHHOM MOJUTHKU B cepe MOAroTOBKM padbounx kaapos u 110
Munob6pHayku Poccuu ot 17.03.2015 Ne 06-259).

HNuTepHer-pecypcesl

1.

~

DneKTpoHHBINA 00pa3oBaTeNbHbIN pecypc AKimace https://www.yaklass.ru/

2. DnextpoHHas oubanoredHas cucrema https://book.ru
3.
4. http://school-collection.edu.ru — DnekrpoHHblii yueOHMK «MaTeMaTuka B

Poccuiickas anekTpoHHas 1mikoja https://resh.edu.ru/

mkose, XXI Bex».

http://fcior.edu.ru - uHbDOpPMANMOHHBIE, TPEHUPOBOUHBIC M KOHTPOJBHHBIC
MaTepHalIbL.

www.school-collection.edu.ru  — Emmnas  komrekumun  [udpobix
00pa3oBaTeIbHbIX PECYPCOB

www.http://videouroki.net - OdurnmaneHbiii cCAaliT YpOKOB MaTeMaTHKH
www.http://interneturjk.ru - OOpa3oBarenbHBI IMOpTaa, Ha KOTOPOM
coOpaHa KOJUIGKIUMST YPOKOB TIO OCHOBHBIM IIpeIMeTaM MIKOJbHON
IpOTpaMMBbl, TOCTOSHHO TIOMOJHseMas, B OTKPBITOM JOCTyne u 0e3
peKIaMbl. YPOKHU COCTOSIT U3 BHJICO, KOHCIIEKTOB, TECTOB M TPEHAKEPOB.

4. KOHTPOJb U OLEHKA PE3VJBTATOB OCBOEHMSI YYEBHOM
JACHUTIIAHBI

KoHTpo.b U 01leHKA Pe3yIbTaTOB OCBOSHUS 00111€00pa30BaTeIbHON AUCIUTLIMHBI

PACKPBIBAOTCA  4YCPC3  JUCHUILJIMHAPHBIC  PC3YJIbTATHI, HaIIpaBJICHHBIC Ha

dbopmupoBaHue oOmMUX W MPOGECCHOHATBHBIX KOMIIETCHIIMN 10 pas3jenaMm Hu

TEMaM CoZepKaHus yueOHOTro MaTepHaia.

Oo6masi/mpogeccuonanbHast Pasznen/Tema Tun oueHoYHbIX

KOMIICTCHIIUA MEpPONPUATUSA

OK 01. Beibupats criocoOb1 P 1, Tema 1.1, 1.2, 1.3 TIOC, 1.4, 1.5, | TectupoBanue
pelleHus 3a1a4 1.6 YcTHBIN onpoc
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npohecCHOHATBLHOM
JCSITeIIbHOCTH
MMPUMCHHUTCIILHO

K Pa3JIMYHbIM KOHTCKCTaM

P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 TIOC,
2.6

P 3, Temsr 3.1, 3.2, 3.3 110C, 3.4

P 4, Temur 4.1, 4.2, 4.3, 4.4, 4.5, 4.6,
4.7110C, 4.8,4.9,4.10,4.11

P5, Tempr 5.1, 5.2

P 6, Temn1 6.1,6.2,6.3,6.4,6.5, 6.6,
6.7 I10C, 6.8, 6.9, 6.10 ITOC, 6.11
P7, Temsr 7.1,7.2,7.3,7.4,7.5,7.6,
7.7110C,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temsr 9.1,9.2,9.3,9.4,9.5

MaremaTtuueckuii
JIUKTAHT
NunuBunyanbHas
CaMOCTOSITCIIbHAS
pabora
[IpencraBnenue
pe3yIbTaTOB
MPaKTUYECKUX padoT
3amuTa TBOPUYECKUX
pabot

KonrponsHas pabora

P 10, Temst 10.1, 10.2, 10.3, 10.4 Brmontenne

P11, Temsr 11.1,11.2, 11.3 IT-o/c, 9K3aMCHAIIMOHHbBIX

11.4,11.5,11.6 IT-o/c, 11.7 3aJaHui

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4,

13.5 IT-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14 .4,

14.5 I1-o/c, 14.6
OK 02. Ucmons30Bars P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, | TecrupoBanue
COBpPEMEHHBIE CPEJICTBA 1.6 YcTHBIN ompoc
MIOWCKa, aHAJIHM3a U P2, Temp1 2.1,2.2,2.3,2.4, 2.5 1I-0/¢, | Maremarmueckuii
HHTCpIpPCTALH 12>§ Temsr 3.1, 3.2, 3.3 Tl-o/c, 3.4 AUKTaHT
HE(OpMAIIH, A P 4 Tewwi 4.1, 4.2, 43, 4.4, 4.5, 4.6, | AnBHIyanbias
UHPOPMAIIMOHHBIC 4.7 TI-0/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSTEIbHAS
TEXHOJIOTUH JJIS P 5, Tems 5.1, 5.2 pabora
BBITTOTHEHUS 32724 P 6, Temrl 6.1,6.2,6.3,6.4, 6.5, 6.6, [IpeacraBnenue
npodecCHoHaNbHOI 6.7 IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 Pe3yJIbTATOB
JEATENBHOCTH P77, Temn 7.1,7.2,7.3,74,7.5, .6, MPAaKTUYECKUX pabOT

7.7 11-0/c,7.8,7.9,7.10 I1-o/c, 7.11,
7.12,7.13,7.14,7.15, 7.16, 7.17

P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temsr 9.1,9.2,9.3,9.49.5

3amuTa TBOPUYECKUX
pabot
KonTponbhas padora

P 10, Tems: 10.1, 10.2, 10.3, 10.4 Brimonaenue

P 11, TeMel 11.1, 11.2, 11.3 H-O/C, 3K3aMEHAIIMOHHEBIX

11.4,11.5,11.6I1-0/c, 11.7 3a 1AM

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temnr 13.1, 13.2, 13.3, 13.4,

13.5 IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,

14.5 IT-o/c, 14.6
OK 03. ITnanupoBats u P 1, Tema 1.1, 1.2, 1.3 [1-o/c, 1.4, 1.5, | TectupoBanue
peanu3oBbIBaTh cobcTBeHHOE | 1.6 YCTHBIH onpoc
podecCHOHANIBHOE U 12) é’ Tempr 2.1,2.2,2.3,2.4, 2.5 lI-0/e, | Maremarnueckuit
JHTIHOTHOE PASBHTHE, P 3, Temsi 3.1, 3.2, 3.3 TT-o/c, 3.4 ZHTanT
TMpEANPHHIMATCIIBCKYIO P 4, Temst 4.1, 42, 4.3, 4.4, 4.5, 4.6, | VIHAUBUIyaNbHAs
JICATEILHOCTD B CaMOCTOSTEIbHAS

4.711-0/c, 4.8,4.9,4.10,4.11
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npodeccuoHaabHOM chepe,
UCIIOJIb30BATh 3HAHUS T10
(HAHCOBOW TPAMOTHOCTH B
Pa3IUYHBIX KU3HEHHBIX

PS5, Temer 5.1,5.2

P 6, Temrl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-0/c, 6.8, 6.9, 6.10 II-o/c, 6.11
P7 Temn 7.1,72,7.3,74,7.5,7.6,
7.7 11-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,

pabota
IIpencraBnenue
pe3yIbTaToB
MPAaKTUYECKUX padboT

CHTYaluax 7.12,7.13,7.14,7.15, 7.16, 7.17 3auTa TBOPUCCKHX

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 pabot

P9, Temsr 9.1,9.2,9.3,9.4,9.5 KonrpornsHas pabora

P 10, Temsr 10.1,10.2, 10.3, 10.4 Brimonnenue

P11, Temsr 11.1,11.2, 11.3 IT-o/c, 3K3aMEHAIMOHHBIX

11.4,11.5,11.6 IT-o/c, 11.7 saaHuil

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temnr 13.1, 13.2, 13.3, 13 .4,

13.5 IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,

14.5 I1-o/c, 14.6
OK 04. DddexTuBHO P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5, | TectupoBanue
B3aMMO/JICHICTBOBATH U 1.6 VYcTHbIi onpoc
paboTaTh B KOJIEKTHBE U g é’ Tempt 2.1,2.2,2.3,2.4,2.5 1-0/e, | Maremaruueckuit
romanae P 3, Temb1 3.1, 3.2, 3.3 [I-o/c, 3.4 AMKTAMT

P 4, Tempr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | YInAuBuayanbnas

4.711-0/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOATC/IbHAA

P 5, Temnr 5.1, 5.2 pabora

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue

6.7 IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 Pe3yIIBTATOB

P7 Teme1 7.1,72,7.3,74,7.5,7.6,
7.7 11-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

MPaKTUYECKHUX padoT
3amuTa TBOPUECKUX

P8, Temsi 8.1,8.2,8.3,84,85,86 | Paoor

P9, Temsr 9.1,9.2,9.3,94,9.5 KonTponsHas pabora

P 10, Temsr 10.1, 10.2, 10.3, 10.4 Brimonnenune

P 11, Tembl 11.1, 11.2, 11.3 H-O/C, 3K3aMEHAIIMOHHBIX

11.4,11.5,11.6 IT-o/c, 11.7 3a1aHHil

P 12, Temsr 12.1, 12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4,

13.5 IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,

14.5 IT-o/c, 14.6
OK 05. OcymiecTBisTh P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5, | TecrupoBanmue
YCTHYIO U IUCBMEHHYIO 1.6 YceTHBII onpoc
KOMMYHHKAIJHIO Ha P2, Temr 2.1,2.2,2.3,2.4, 2.5 IT-o/c, MaTeMaTHaecKmii
TOCY/IapPCTBEHHOM SI3BIKE f)g Temst 3.1, 3.2, 3.3 T-o/c, 3.4 JUKTaHT
Poccuiickoit denepanuu ¢ P 4, Tems 4.1, 4.2, 43, 4.4, 4.5, 4.6, WNunuBunyansHas
y4eTOM 0COOEHHOCTEH 47 T-0/c, 4.8,4.9, 4.10, 4.11 CaMOCTOSITEIIbHAS
COIIMAJIHOTO ¥ KyIbTypHOTO | P 5, Tems 5.1, 5.2 pabota
KOHTEKCTa P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TlpencraBienue

1.6 pe3yIbTaTOB

P2, Temsr 2.1, 2.2,2.3,2.4,2.5 IT-o/c,
2.6

MPaKTUYECKUX padoT
3anmTa TBOPYECKUX
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P 3, Temsr 3.1, 3.2, 3.3 IT-o/c, 3.4

P 4, Temnr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6,
4.711-0/c, 4.8, 4.9, 4.10, 4.11

P5, Tempr 5.1, 5.2

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7, Temsr 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tems 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1,10.2, 10.3, 104
P11, Temsr 11.1,11.2, 11.3 IT-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4,
13.5 IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
14.5 IT-o/c, 14.6P 9, Temu1 9.1, 9.2,
9.3,9.4,95

P 10, Temsr 10.1,10.2, 10.3, 104
P11, Temsr 11.1,11.2, 11.3 IT-0/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3

P 13, Temsr 13.1, 13.2, 13.3, 13.4,
13.5 IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,

14.5 IT-o/c, 14.6

pabot

KonrponsHas pabora
Brinmonaenue
9K3aMCHAIIMOHHBIX
3aJaHun

OK 06. ITposiBnsTH
IpaXkIaHCKO-
NaTPUOTUIECKYIO ITO3HUITHUIO,
JIEMOHCTPHPOBATh
OCO3HAHHOE TOBEJIEHNE HA
OCHOBE TPATUIIMOHHBIX
0011IeYeIIOBEYECKHUX
IIEHHOCTEH, B TOM YHCIIE C
Y4ETOM TapMOHH3AIHH
MEXHAIMOHAIbHBIX U
MEKPETUTHO3HBIX
OTHOILIEHHH, IPUMEHSITH

P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5,
1.6

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7 Teme1 7.1,72,73,74,7.5,7.6,
7.7 11-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P 14, Temsr 14.1, 14.2, 14.3, 14.4,

14.5 IT-o/c, 14.6

TectupoBanue
YcTHBIN onpoc
MareMatnueckuit
JUKTaHT
NunuBunyansHas
CaMOCTOSITENIbHAS
pabota
IIpencraBnenue
pe3yiabTaTOB
MPAKTUYECKUX paboT
3ammra TBOPYECKHUX
pabot

CTaHJAPThI KontpomnbHas pabora
AHTUKOPPYIIIUOHHOTO Beinonnenue
TIOBEICHHSI 9K3aMEHAIIMOHHBIX
3aJaHui
OK 07. CopneiicTBOBaTH P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5, | TectupoBanmue
COXPAHEHHUIO OKPYKaroIen 1.6 YcTHbIii onpoc
cpenbi, pecypeochepexennto, | L 2> Tembl 2.1,2.2,2.3,2.4, 2.5 TI-0/¢, | \Maremarnueckuii
NPUMEHSTH 3HaHUS 00 2.6 JTMKTAHT

P 3, Tems: 3.1, 3.2,3.3 I1-0/c, 3.4
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W3MEHEHUH KIIMMaTa,
IIPUHLIUIIBI OEPEKITUBOTO
MIPOU3BOJICTBA, 3P PEKTUBHO
JIECTBOBATH B
Ype3BhIYAITHBIX CUTYAIUSIX

P 4, Temn 4.1, 4.2, 4.3, 4.4, 4.5, 4.6,
4.711-0/c,4.8,4.9, 4.10, 4.11

P5, Temer 5.1,5.2

P 6, Temrl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-0/c, 6.8, 6.9, 6.10 II-o/c, 6.11
P7, Temst 7.1,7.2,7.3,7.4,7.5, 7.6,
7.7 11-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15, 7.16, 7.17

P 8, Temsl 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temrr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

NunuBunyanbHas
CaMOCTOSITETIbHAS
pabota
IIpencraBnenue
pe3yIbTaToB
MPAaKTUYECKUX padboOT
3amuTa TBOPUECKUX
pabor

KonrponsHas pabora

Brinosinenue

P11, Temsr 11.1, 11.2, 11.3 [T-0/c,

114, 11.5,11.6 TI-o/c, 11.7 DISAMCHAHOHHEIX

P12, Temsi 12.1,12.2,12.3,12.4 Sazatn

P 13, Temsr 13.1, 13.2, 13.3, 13.4,

13.5 IT-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4,

14.5 IT-o/c, 14.6
1K 3.2 Bemonnsats pacuersl | P 1, Tema 1.3 TectupoBanue
3JIEMEHTapHOI 0 P2, Tema 2.5 YcTHbIl onpoc
3JIEKTPUYECKOTO U P 3, Tema 3.3 MaremaTnueckui
3IIEKTPOMEXAHUYECKOTO P 4, Tema 4.7 JTUKTAHT
o0opynoBaHus P 6, Tema 6.10 NuauBuayanbHas

P7,Temsr 7.7, 7.10 CaMOCTOSITeNbLHAA

P 8, Tema 8.5 pabora

P11, Tema11.6 [IpencraBnenue

P 12, Tema 12.2 pe3yJIbTaTOB

P 13, Temnr 13.3, 13.6
P 14, Tema 14.5

MPAKTUYECKHUX paboT
3amura TBOPUECKUX
pabot
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