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Pabouas mporpamma pazpaboTaHa ¢ yueToM TpeOOBAHMIA:

— ¢enepajJbHOro rocyIapCcTBEHHOT0 00pa30BaTeIbHOr0  CTaHIApPTA

cpeaHero oomiero odpasoBaHusi (IIpUKa3 MUHHCTEPCTBA 0Opa3oBaHUS M
Hayku P® ot 17 mas 2012 r. n 413 (¢ U3MEHEHUSIMU U JONOJHEHUSIMHU 29
nekabpst 2014 r., 31 nexabps 2015 r., 29 urons 2017 r., 24 centabps, 11
nekadps 2020 1., 12 aBrycra 2022 1.))

(denepanbHoii  00pa3oBaTeJbHON NPOrpaMMbI  CpeaHero  001Iero
oOpa3oBanms (IIpuKa3 MUHUCTEPCTBA IpocBetieHust PO ot 23 nosiops 2022
r.n 1014)

(deaepajibHOrO TrOCYIapCTBEHHOr0 00pa30BaTeJbLHOI0  CTaHAApTa
CPEIHETO poecCUOHATEHOTO o0OpazoBaHuUs u npoduist
po¢eCCUOHAIBHOTO 00Pa30BaHUS:

13.01.10 DnekTpoMOHTEp 1O PEMOHTY B 00CITYKUBAHUIO 3JIEKTPO0OOpyn0BaHus (TI0 OTPACIIAM)

Opranmsanus-pazpadborunk: [ATIOY CO « ApTeMOBCKHI KOJIIEIK TOYHOTO
npruOOPOCTPOCHHUSI

PazpaboTunku: Koncrantunosa JI.JI., MeTOOMCT;, YJICHBI LIMKJIOBOM

KOMHCCHH 00111e00pa30BaTeIbHBIX JUCIIUIUINH.



COJAEPXAHHUE
OBIIAS XAPAKTEPUCTUKA PABOYEN ITPOT' PAMMBI

CTPYKTYPA U COAEP KAHUE YYEBHOI'O IPEJJMETA
YCJIOBUSI PEAJIM3ALIMA PABOYEM ITPOI'PAMMBI

KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUS YYEBHOI'O
INPEJIMETA



1. OBIIASI XAPAKTEPUCTUKA PABOYEM ITPOI'PAMMBI
OY .04 MATEMATHUKA

11. Mecto MCHUIVIMHBI B  CTPYKTYpe OCHOBHOW  mnpodgeccuoHAIbLHOI
o0pa3oBaTe/ibHOI NPOrpaMMBbl

VYueonsii mnpeamer OVY/.04 Marematuka sBIS€TCS  00s3aTENBHOM  YaCThIO
o0meobpazoBaTeslbHOrO IUKiIa odpazoBatenbHOU mporpammbl CIIO B cootBercTBHM ¢ DI'OC
CIIO:

— 13.01.10 DneKTpOMOHTEpP MO PEMOHTY M OOCIY)KMBAaHHUIO JIEKTPOOOOPYAOBaHUS (IO
OTpacIIsiM)

1.2. lenu u niianupyemblie pe3yJibTAThl 0CBOEHHS y4eOHOI0 MmpeaMera:

1.2.1. Hean:

Conepxanne  mporpaMmbl  00IIeoOpa30BaTeIbHON  TUCHUIUIMHBI  «MareMaTuka
HaIpaBIIEHO Ha JOCTI)KEHUE PE3YNbTATOB €€ U3YUYeHHUs B COOTBETCTBHH ¢ TpeboBanusimu OI'OC
COO c yuerom npodeccuonanphoii Hanpasiennocta ®I'OC CIIO.

1.2.2. IlnanupyemMble pe3yJabTaThl 0CBOCHHS 00111€00Pa30BATEIbHOI JUCHUILUIMHBI B
coorBeTcTBHH ¢ PI'OC CIIO 1 Ha ocHOBe PI'OC COO

1) BiaseHHe METOJAAMHU JOKA3aTeJbCTB, AITOPUTMAaMH pEIICHHS 3a/a4; YMCHHUC
(hopMyIHpOBATH ONIPENEICHNUS, AKCHOMBI U TEOPEMBI, IPUMEHSAThH UX, IPOBOJAMUTH JOKa3aTEIbHbIC
paccyKIeHHs B XOZI€ PELICHHUs 3ajay;

2) yMCHHE OIEpUPOBATh TOHATHUSAMH: CTCIEHb YHUCHa, Jorapudm YUClIa;, YMEHHUE
BBIMOJIHATh BBIYUCIEHHE 3HAYEHUH U NpeoOpa3oBaHUS BBIPAKEHHH €O CTENEHSAMH U
norapupmamu, IpeoOpa3oBaHus IPOOHO-PALIIOHAIBHBIX BBIPAXKEHUH;

3) yMeHHe ONeprpoBaTh MOHATHIMU: PALMOHAIbHBIC, UPPAIIMOHAIIBHBIC, TIOKAa3aTeIbHBIC,
CTENeHHbIE, Jorapu(pMHUUECKUE, TPUTOHOMETPUUYECKIE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

4) yMeHHE ONepHpOBATh MOHITUSAMHU: (DYHKIIMS, HEpepbIBHAsS (DYHKI[HS, MPOU3BOIHAS,
nepBooOpa3Has, ONpEACTCHHbI WHTErpai; yMEHHE HaxOIUTh HPOU3BOJHBIE 3JIEMEHTapHBIX
(GyHKIMH, UCTIONB3Ys CIIPABOYHBIE MaTepHallbl; UCCIIEAOBATh B MPOCTEHIINX CllydyasX (yHKIHU
Ha MOHOTOHHOCTb, HAaXOAWUTh HAaWOOJNbIINE W HAUMEHbIIUE 3HA4YeHUs (QYHKUUH; CTPOUTH
rpad¥K MHOTOYJICHOB C MCIOJB30BaHHEM allllapara MaTeMaTU4YecKOro aHallu3a; MPUMEHSTh
MIPOM3BOJIHYIO MIPU PEILLIEHUH 33/1a4 Ha JIB)KEHUE; peniaTh NPaKTUKO-OPUEHTUPOBAHHbBIE 3a/1a4l
Ha HauOoJIbIIME U HAUMEHBIIINE 3HAUeHUs!, Ha HaX0X/IEHUE TyTH, CKOPOCTH U YCKOPEHHUS;

5) yMeHHe onepupoBaTh MOHATHIMU: PAllMOHATbHAS QYHKIUS, TOKa3aTenbHas QYHKIIHS,
CTeNneHHas (QyHKIMs, JorapubmMudeckas QyHKUIUs, TPUTOHOMETpHUUEcKUe (pyHKIIUU, 0OpaTHbIE

(GyHKIIUM; YMEHHE CTpPOUTh TpadUKU HU3YYEHHBIX (QYHKIUH, HCIONB30BaTh TpaduKu MpH
M3Y4YEHHUHU IPOLIECCOB M 3aBUCUMOCTEH, MPU PELIeHUH 3a7ad U3 IPYTUX y4eOHBIX NMPEAMETOB U
3aJa4u U3 peabHOM KHU3HM; BhIpaXaTh (POpMyIaMH 3aBUCUMOCTH MEX/1y BEJTMUYNHAMM;

6) yMeHue pemaTh TEKCTOBBIC 33/1a4H PA3HBIX THIIOB (B TOM YHMCIIE HA MPOIEHTHI, IO U
4yacTd, Ha JBWXKEHHUE, paboTy, CTOMMOCTb TOBapOB W YCJIYyr, HAJOTW, 33Jadyd M3 o0jacTu
VIIpaBJICHUS] JIMYHBIMH WM CEMEHHBIMH (DHMHAHCAMM); COCTABJIATH BBIPAKCHUS, YpPaBHEHUS,
HEpPAaBEHCTBA M HMX CHCTEMBbI IO YCIIOBUIO 33Ja4yd, HCCIEIOBATh IOJIYYEHHOE pEelIeHue u
OLIEHUBATh MIPABJIONOA00HOCT PE3YIILTATOB;

7) yMeHHEe ONepHpOBaTh MOHATHAMHE: CpeaHee apu(MeTHUecKoe, MeanaHa, HanoobIee

U HAMMCHBUICC 3HAYCHUA, padMax, AUCHEPCUA, CTAHAAPTHOC OTKIOHCHHUEC YHCIIOBOI'O Ha60pa;
4



yMEHHUE WU3BJEKaTh, WHTEPIPETUPOBATh HH(OPMAIMIO, TPEACTABICHHYIO B TalOiMIax, Ha
auarpammax, Trpadukax, OTpPaKaloU[yl0 CBOWHCTBA pEAIbHBIX MPOIECCOB U SBICHMIA;
MPEJICTaBIATh UH(POPMAIMIO C MOMOIIBIO TaOIMIl U JUarpamm; HCCIEA0BaTh CTaTUCTHYECKHE
JaHHbBIE, B TOM YHCJIE C IPUMEHEHHEM IpaUuecKux METOAOB U 3JIEKTPOHHBIX CPEJICTB;

8) yMeHHe oOmepUpOBaTh MOHATHSIMHU: CIAYYallHBIA OINBIT M CIy4ailHOe COOBITHE,
BEPOATHOCTh CIIy4allHOTO COOBITUS; YMEHHME BBIYHCIATH BEPOATHOCTb C HCIIOJIb30BAHUEM
rpadUyecKux METOJOB; MPUMEHSTh (OPMYIIbI CIOKEHHS U YMHOXKEHHUS BEPOSTHOCTEH,
KoMOMHaToOpHbIe (DaKkThl U GOPMYIBI IPU PEUICHUH 3aJ]a4; OLIEHUBATh BEPOSITHOCTU PEalIbHBIX
COOBITHIA; 3HAKOMCTBO CO CIy4alHBIMH BEIMUYMHAMU; YMEHHE MPUBOAUTH IPUMEPHI IPOSBICHUS
3aKOHA OOJIBIIMX YKCEN B IPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSIX;

9) yMeHHe OMEpPUPOBATh TMOHATUSAMH: TOYKa, MOpsAMasl, IJIOCKOCTh, MPOCTPAHCTRBO,
JIBYTPaHHBIA Yroj, CKpEIIMBAIOIIMECS NpsMble, MapaJJIeIbHOCTh U NEPIEeHIUKYISIPHOCTH
MPSMBIX U IUIOCKOCTEH, yroil MEXIy MPSMBIMH, Yrojl MEXIy MPsIMOW U IIOCKOCTHIO, Yroil
MEXY IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKHM /0 IUIOCKOCTH, PAacCTOSIHME MEXAY IMPSMBIMH,
paccTosiHue MEXJy IUIOCKOCTSIMH; YMEHHUE MHCIIONb30BaTh IPU PEIICHUU 337a4 H3y4EHHbIE
(bakThl ¥ TEOPEMBI TUNIAHUMETPHUH; YMEHHUE OIICHUBATh pa3Mepbl 0OBEKTOB OKPYKAOILIETO MUPA;

10) ymeHue omepupoBaTh MOHSATHSIMHU: MHOTOTPAHHHMK, CEYCHHME MHOTOrpaHHUKA, KYO,
napauiesienurne 1, mpu3Ma, nupaMuza, Gurypa u IOBEpXHOCTh BPAIICHUs, IUJIHMHIP, KOHYC, IIap,
chepa, cedeHHs] (GUTYpHl BpalleHUs, IUIOCKOCTh, Kacaromiascs c@epbl, MIIMHApPA, KOHYCA,
IUTOIIAb TOBEPXHOCTH MUPAMUIBI, IPU3MBI, KOHYCa, IWIHHIPA, IJI0MAas chepbl, 00beM Kyoa,
MPSIMOYTOJIBHOTO MapajljiesienuIesa, TUpaMubl, MPU3Mbl, [UIMHApPA, KOHYyca, 11apa; yMEHUe
n300pakaTh MHOTOTPAaHHHKH W TOBEPXHOCTH BpAIICHHUS, WX CEUEHHS OT PYKH, C MOMOIIBIO
YEPTEKHBIX HMHCTPYMEHTOB M 3JIEKTPOHHBIX CPEJICTB; YMEHHUE paclo3HaBaThb CHUMMETPHUIO B
MIPOCTPAHCTBE; YMEHHE PACIIO3HABATH NMPAaBUIIbHBIE MHOTOTPAHHUKH;

11) ymeHue onepupoBaTh MOHSITUSMU: JBHKCHHE B IIPOCTPAHCTBE, MOJ00HBIC (QUTYDPHI B
IIPOCTPAHCTBE; MCIIOJIb30BaTh OTHOILEHHE IUIOMIAAeH MOBEpPXHOCTEH M 00BEMOB MOIOOHBIX
¢buryp npu perieHuu 3aaay;

12) yMeHHe BBIYMCISITH FE€OMETPHUYCCKUE BEIMYHMHBI (IJIMHA, Yroj, IUIOMAab, 00BEM,
IUIOIIA/Ib TOBEPXHOCTH ), UCIIOJIB3Ys N3YUYEeHHbIE (JOPMYIIBI U METOBI;

13) yMmeHue omepupoBaTh MOHATHAMH: MNPSAMOYTOJbHAsh CHCTEMa KOOPIMHAT,
KOOpJAMHATBl TOYKH, BEKTOP, KOOPAMHATBI BEKTOpA, CKAJIAPHOE INPOU3BEIAECHHUE, YIOJ MEKIY
BEKTOpPaMM, CyMMa BEKTOPOB, IIPOM3BEIECHUE BEKTOpAa HAa 4YHUCIIO; HAXOAUTH C IIOMOIIBIO
M3YyYEHHBIX (POPMYJT KOOPIAUHATHI CEPEHHBI OTPE3Ka, PACCTOSHUE MEXKYy IBYMs TOUKaAMH;

14) ymeHue BBHIOMpPATh MOAXOSIIMN HW3YYCHHBIH METOA JUIS pCIICHUS 3aaadH,
pacrno3HaBaThb MaTemMaTHueckue (akThl W MaTeMaTH4YeCKHMEe MOJEIM B HPHUPOJIHBIX H
OOIIECTBEHHBIX SIBICHUSIX, B HCKYCCTBE; YMEHHE MPHUBOAUTH IPUMEPHl MaTeMaTHYECKHX
OTKPBITHHA POCCUICKON M MUPOBOM MaTEMaTUYECKON HAYKHU.



O01mme KoMIeTEeHIMH

IInanupyemsie pe3yabTaThbl 00y4eHHs

Oo01mue

I[I/ICIII/IHJII/IHapHBIe

OK 01 Bei6upats crmocoosl
peleHus 3a1a4
npodeccHoHaIBHOM
NEeSATSIILHOCTH IIPUMEHUTEIILHO

K pa3JIMYHBIM KOHTCKCTaM

TOTOBHOCTb K TPYAY,
MacTepcTBa, TPYI0I00ue;

OCO3HAaHUE LI ECHHOCTH

TOTOBHOCTh K  AaKTUBHOM  JEATEILHOCTHU
TEXHOJIOTMYECKOM M COLMAJIbHOW HAIPaBJICHHOCTH,
CIIOCOOHOCTD "

HHULIMHUPOBATD, IJIaHUPOBATh

CaAMOCTOATCIIbHO BBIINIOJIHATE TAKYIO ACATCIIBHOCTD,
chepam

HHTEpEC K pa3InYHBIM
podecCHOHATEHOM JIeATSIIEHOCTH,
OganeHue YHUBEPCATbHBIMU
[103HABATEIbHBIMHU JICHCTBUSIMH:

a) 0a30BbIC JIOTUYCCKHE JICHCTBUS:
CaMOCTOSITEITLHO (dbopmyHpoBaTh

aKTyaJlu3upoBaTh MpodIEMY,

yueOHBIMY]

1%
paccMaTpuBaTh  €¢
BCCCTOPOHHE;
- YCTaHaBJ'[I/IBaTI) CyHIeCTBCHHLIfI HpI/ISHaK NI
OCHOBAaHUA JIs1 CpaBHeHI/Ifi, KJ'IaCCI/I(i)I/IKaHI/II/I H
0000IIICHUS;

ONpeeNsATh

Heau  JeSITEIbHOCTH, 3a7aBaTh
[MapaMeTpbl U KPUTEPUU UX JOCTHUKEHUS;

- BBIBJISTH 3aKOHOMEPHOCTM M IPOTUBOpPEYUs B
[paccMaTpUBAEMBIX SIBJICHUSIX;
- BHOCHUTh KOPPEKTHUBBI B JEATEIBHOCTh, OI[CHUBATH
COOTBETCTBUE PE3YJbTATOB I1ENAM, OIICHUBATH
[PUCKY MOCTEICTBUI AEATEIbHOCTH;

- pa3BUBATh KPEaTHMBHOE MBIIUICHUE MPHU PEIICHUH

-BJIaJICTh METOJIaMH JI0KA3aTeIbCTB, AITOPUTMAMU PEILICHUS
3a/a4; ymMeHue GopMyaupoBaTh ONpeesieHUs], aKCUOMBI U
TEOPEMBI, TPUMEHSATDH UX, IPOBOJAUTH TOKA3aTEIbHbBIE
paccyXKJIeHHS B XOZ€ PEUICHHUS 3a7ay;

- YMETh ONIEPUPOBATH MOHATHIMHU: CTETIEHb YUCIIA, JOTapupM
4KCIIa; YMEHUE BBIIOJIHATH BEIYMCIICHUE 3HAUCHUNA U
peoOpa3oBaHus BRIPAKCHUM CO CTEIICHSIMU | JIOTapupMamu,
npeoOpazoBaHus APOOHO-PALMOHAIBHBIX BBIPAXKECHHI;

- YMETh ONEPUPOBATH MOHATUSIMU: PAllMOHAIIBHBIE,
UppaloHaIbHbIe, TOKa3aTellbHbIC, CTCIICHHBIE,
norapupmMuuecKue, TPUrOHOMETPHUUECKUE YPaBHEHUS U
HEpaBEHCTBA, X CHCTEMBI;

- YMETh ONEPUPOBATH MOHATHAMU: (YHKIINS, HETIPEPHIBHAS
(GyHKIMS, TPOU3BOAHAA, IEpBOOOpa3Hasi, ONpeaeIeHHbIN
WHTETPaJl; yMETh HaXOJUTh MPOU3BOIHBIEC AIIEMEHTAPHBIX
(GyHKINH, NCTIOB3YS CIIPABOYHBIE MAaTEPHAIIBL; HICCIIEIOBATh B
OPOCTEHIINX CIy4asx QYHKIUU HA MOHOTOHHOCTb, HAXO/AUTh
HauOOJbIINE U HANMEHbIIINE 3HAYCHHs PYHKIINIA; CTPOUTH
rpaduKyu MHOTOYJICHOB C HCIOJIB30BAHUEM arllapara
MaTeMaTHYeCKOr0 aHaIN3a; MPUMEHSATh IPOU3BOIHYIO ITPH
pEIIeHNH 3a/1a9 Ha TBM)KEHUE; PEIIaTh MPAKTHKO-
OpPHEHTHPOBAHHBIE 32/1a4X HAa HANOOJBIINE U HANMEHBIINE
3HAYCHUsI, HA HAXOXKJICHHUE TYTH, CKOPOCTH M YCKOPEHHS,

- YMETh OTIEpUPOBATh OHATUSIMHU: PAlMOHATBHAS (PYHKITHS,
rokaszaTtenbHast (YHKIHs, CTeTICHHAs! (PYyHKITUSA,

PKH3HEHHBIX MPOOJIEM

norapupmMuueckas QyHKIUS, TPUTOHOMETPUYECKUE (PYHKITUH,




0) 6a30BbIC MCCIICIOBATEIBLCKHUC ICHCTBU:

- BJIAJICTh HABBIKAMHU Y4eOHO-HCCIICIOBATEIIbCKON M
[MPOCKTHON JIeATEIbHOCTH, HABBIKAMH pa3pellcHus]
poosieM;

- BBIABJIATH HNPUYUHHO-CICACTBCHHBIC CBA3U H
AKTYaJIM3UPOBATh 3aJavdy, BbIJABUI'AaTb THUIIOTC3Y €Q
peleHus,

HaxoauThb APTYMCHTBI

J0Ka3aTrCjIbCTBa CBOHX YTBep)I(,Z[eHI/Iﬁ,

U]
3aJ1aBaTH
MapaMeTpbl U KPUTEPUU PEIICHHUS,;

AQHAJIM3UPOBATh TMOJYYCHHbIE B XOJE pEILICHUS
3alayd  pe3yabTaThl, KPUTUYECKU OLIEHUBATh WX
MIPOTHO3UPOBATh

JTOCTOBCPHOCTD, HU3MCHCHHUC B
HOBBIX YCJIOBUSX;

-- YMCTb ICPCHOCUTHL 3HAHUWA B IMO3HABATCIIBHYIO U
IIPAKTUYCCKYIO o0yactu KHU3HCACATCIIBHOCTH,

YMCThL UHTCIPUPOBATH 3HAHUA U3  PA3HbBIX|

MpeIMETHBIX 00IacTel;

BBIABUT'AaTh HOBBIC naeu, npeajarary

OPHUTMHAJIBHBIC IMTOAXOJAbI U PCUHICHU S,

It CITOCOOHOCTBH ux HUCTIOJTb30BAHMS B

[M0O3HABATEIILHON U COLMAIBHON NPAKTHKE

oOpaTHbIe (GYHKIMH; yMEHHE CTPOUTH IpaduKu H3ydeHHbBIX
(GyHKIMH, HCTIONB30BaTh IpaUKU MPU U3YUECHUH IIPOLIECCOB U
3aBHCUMOCTEH, IPU PELICHNH 33/1a4 U3 JPYTrUX y4eOHBIX
MPEIMETOB U 33/1a4 U3 PEaIbHOM )KU3HU; BBIpaXKaTh (hOpMyIaMu
3aBHCUMOCTH MEX/y BEJTMUYNHAMH;

- YMETb pelIaTh TEKCTOBBIC 331a4H PAa3HBIX THIIOB (B TOM YHCIIE
Ha IPOLIEHTEI, JI0JIM U YacTH, Ha ABMKEHUE, PadOTy, CTOMMOCTh
TOBapOB U YCIIYT, HAJIOTH, 337[a4¥ U3 00JIaCTH YIpPaBICHHS
JTMYHBIMU M CEMEHHBIMU (DUHAHCAMM); COCTABIISATH BBIPAKEHUS,
YpaBHEHHS, HEPAaBEHCTBA U X CHCTEMBI 110 YCIOBHUIO 331a4H,
MICCIIEZIOBATh MOTY4YE€HHOE PEIIeHNE U OLCHUBATh
IPaBI0N000HOCTD PE3YIIBTATOB;

- YMETh ONIEPUPOBATH MOHATHIMHU: CpPEAHEE apU(PMETHIECKOE,
MenuaHa, HauOoJIbllIee M HAaMMEHbIIee 3HAYeHUs, pa3Max,
THCTIepCHrsl, CTAHAAPTHOE OTKJIOHEHHE YHCIIOBOrO Habopa; yMeTh
U3BJIEKaTh, UHTEPIPETUPOBATh MH(POPMAIUIO, IPEACTABICHHYIO B
TabJIMIIaxX, HA IMarpaMMax, rpadukax, OTpa’karollyto CBOHCTBa
[peaTbHBIX MPOIIECCOB | SBJICHUIA; IPEACTABISTh HHPOPMALIUIO C
MMOMOIIIBIO TAOJIHII U TUarpaMM; UCCIIEIOBATh CTATHCTUIECKHE
JTaHHBIE, B TOM YHUCIIE C TPUMEHEHHEM TpapHUeCKuX METOIO0B U
DIIEKTPOHHBIX CPEJICTB;

- YMETh ONIEpUPOBATh NOHATUSAMHU: CIIyYaiHBIN ONBIT U CIy4aiiHOE
COOBITHE, BEPOSITHOCTD CITyYaifHOTO COOBITUS; YMEHHE BBIYUCIIATD
BEPOSATHOCTH C UCTIOJIb30BaHUEM I'paUueCKUX METO/IOB;
PUMEHATH (POPMYJIIBI CIIOKEHUS M YMHOXKEHUS BEPOSITHOCTEH,
KOMOMHATOpHbIE (DaKThI U (OPMYJIBI IPU PEIICHUH 3a/1aY;
OLICHMBATh BEPOSITHOCTH PEATBHBIX COOBITHIA; 3HAKOMCTBO CO

CIIy4aiiHBIMHU BETMYMHAMM; YMEHHE TPUBOIUTH IPUMEPHI




HPOSIBJICHUS 3aKOHA OOJIBIINX YUCENT B IPUPOAHBIX U
0OI1IECTBEHHBIX SBJICHUSX

- YMETh OIEPUPOBATH MOHATHIMHU: TOUKA, IPSIMasi, TNIOCKOCTb,
[IPOCTPAHCTBO, IBYTPAHHBIN YTrOJI, CKPELIMBAIOIIUECS MPSIMBIE,
MapajieIbHOCTh U MEPIEeHINKYISIPHOCTD MPSAMBIX U TUIOCKOCTEH,
YTOJI MEKAY IPSMBIMHE, YTOJI MEXKTY MPSIMOM ¥ TUIOCKOCTBIO, YTOJI
ME/1y IUIOCKOCTSIMHU, PACCTOSTHUE OT TOYKH JI0 TUIOCKOCTH,
PACCTOSIHUE MEXKTy IPSMBIMH, PACCTOSTHUE MEX/Y TNIOCKOCTSIMH;
YMEHHE HCIIOJIb30BaTh MPU PEIICHUH 33/1a4 U3y4CHHBIE (PAKTHI U
TEOPEMBI IJITAHUMETPUH; YMEHHE OLIEHUBATh pa3Mepbl 00BEKTOB
OKPY’KaIOIIEero MUPA;

- YMETh ONEPUPOBATH MOHATHSIMU: MHOTOTPAaHHHK, CEUCHHE
MHOTOTpaHHHKA, Ky0, apaieNenure]], pu3Ma, mupamMmuia,
¢durypa 1 MoBepxXHOCTh BpallleHUs, IIMIIMH/IP, KOHYC, 11ap, chepa,
ceueHHst (pUTrypbl BpalleHus, MI0CKOCTb, Kacaromasics chepsl,
LWINH/pa, KOHYCa, IUI0IIA/lb TOBEPXHOCTH MUPAMUbI, IPU3MBI,
KOHYcCa, WINHApPA, II0maas chepsl, 00beM Kyoa,
MPSIMOYTOJIBHOTO MapaJuIeIeNnIe/1a, TMPAMHIBI, TIPU3MBIL,
WIMHAPA, KOHYCa, Iapa; yMeHne n300pakaTh MHOTOTPaHHUKH U
MOBEPXHOCTH BPALICHHUS, HX CEUYCHHS OT PYKH, C TOMOIIHIO
YepPTESIKHBIX HHCTPYMEHTOB U DJIEKTPOHHBIX CPEJICTB; YMEHUE
pacro3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHUE
pacro3HaBaTh MPaBUIILHBIE MHOTOTPaHHUKH;

- YMETh OIEPUPOBATh MOHATUAMU: ABUKEHHE B TIPOCTPAHCTBE,
110/100HBIE (PUTYPBI B TPOCTPAHCTBE; UCIIOIB30BATH OTHOLIEHUE
[UI0I11aJIel MOBEpXHOCTEH U 00EMOB OJOOHBIX (DUTYp TIPU
pELIeHNH 3a/1a4;

- YMETh BBIYHCIISATH TEOMETPUUECKUE BETUUMHBI (JUTMHA, YTOJ,




IUI0IIA/1b, 00bEM, IJIOIIAAb TOBEPXHOCTH ), UCIIOJIb3Ys U3YUCHHbIE
(hOpMYyIIBI B METOIBI;

- YMETb OIIEPUPOBATH MOHATUSAMU: IPSIMOYTOJIbHASL CUCTEMA
KOOpJMHAT, KOOPJAUHATHI TOUKHU, BEKTOP, KOOPAUHATHI BEKTOPA,
CKaJISIPHOE MPOU3BEIEHUE, YTOJI MEXKAY BEKTOPaMHU, CyMMa
BEKTOPOB, IPOU3BE/IEHUE BEKTOPA HAa YUCIIO; HAXOAUTH C
MOMOIIBIO U3YYEHHBIX (DOPMYII KOOPAMHATHI CEPEIMHBI OTPE3Ka,
paccTOsTHUE MEXKY ABYMs TOUKaAMHU;

- YMETb BBIOMPATh MOAXOASIINN U3yYEHHBIA METO JUIS PELICHUS
3aJauu, pacro3HaBaTh MaTeMaTH4YecKue (haKThl U
MaTeMaTUYECKHUE MOJIENH B IPUPOAHBIX U OOLIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHNE IPUBOJUTH IPUMEPDI
MaT€MAaTHYECKUX OTKPBITHI POCCUNCKON U MUPOBOU
MaTEMAaTHYECKON HAYKH.

- YMETb ONIEPUPOBATH MOHATUSAMU: ONIPEAEIECHUE, AKCHOMA,
TeopeMa, CIEACTBHE, CBOMCTBO, IPU3HAK, 10KA3aTENbCTBO,
paBHOCHJIbHBIE (POPMYITUPOBKH; YMEHUE (POPMYIUPOBATH
o0OpaTHOE ¥ MPOTHUBOIIOJIOKHOE YTBEPKEHUE, IPUBOIUTH
[IpUMEPBI U KOHTPIIPUMEPBI, UCIIOJIB30BATH METOT
MaTeMaTHYeCKON MHAYKLNU; TPOBOAUTD JJOKa3aTelbHbIE
paccyXeHUs IPU pEeLICHUH 3a]1a4, OLIEHUBATh JIOTHYECKYIO
[IPaBWJIBHOCTb PACCyKICHMUI;

- YMETH OIIEPUPOBATH MOHATUSAMHU: MHOKECTBO, ITOJIMHOKECTBO,
olepaiuy HaJ MHOKECTBaMU; YMEHHUE HCII0JIb30BaTh TEOPETHKO-
MHO>KECTBEHHBIN amnmnapar AJis ONUCAHUs PealbHBIX NPOLIECCOB U
SIBIICHUI MTPU PELICHUH 33/1a4, B TOM YUCIIE U3 APYTHX y4eOHBIX
[IPEIMETOB;

- YMETb OTIEpUPOBATh MOHATUAMH: Tpad, CBA3HBIN Ipad, 1epeBo,




UKJI, Tpad Ha MIIOCKOCTH; YMEHUE 3a/1aBaTh U OMUCHIBATH Tpadbl
Pa3TUYHBIMU CIIOCO0aMU; UCTIOIB30BaTh Tpadbl MIPH PEIICHUN
3a1a4;

- YMETh CBOOOJTHO ONIEPUPOBATH MOHSATHUAMU: COYCTAHUE,
MepecTaHOBKa, YMCIIO COYETAaHHH, YUCIIO IEPECTAHOBOK; OMHOM
HproToHa; yMeHHe NPUMEHATh KOMOMHATOPHBIE (PaKThI U
paccyXIeHuUs Ui pelleHus 3a/1ay;

-YMETh ONEePUPOBATh MOHATUSAMU: HATYpPaAIbHOE YUCIIO, IIeJI0e
YICII0, OCTATOK [0 MOYJIIO, palliOHAILHOE YHUCIIO,
MPPALMOHATILHOE YHUCII0, MHOXKECTBA HATYPATbHBIX, LIETBIX,
palOHAIBHBIX, IEHCTBUTEIBHBIX YUCEN; YMEHUE UCIIOJIb30BATh
PHU3HAKY JICTUMOCTH, HAMMEHBIUI OO JeTUTENb U
HauMEHbIIIee 00111ee KpaTHOe, anropuT™ EBKiInaa mpu perneHnu
3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3ULIUOHHBIMU CUCTEMaMU
CUHCTICHUS;

- YMETh CBOOOTHO OTIEPUPOBATH MOHATUSMU: CTETIEHB C IEIBIM
MOKa3aTesieM, KOPEHb HaTypajlbHOM CTENEHU, CTENEHb C
paloOHAIBHBIM ITOKa3aTeNeM, CTETICHb C JIEUCTBUTEIILHBIM
(BemiecTBEHHBIM) MOKa3aTeneM, JIorapudm vuciia, CHHYC,
KOCHHYC ¥ TAaHT€HC MPOU3BOJILHOTO YUCIIA,

- YMETbh ONIEPUPOBATH MOHATUSIMH: TOXKIECTBO, TOKICCTBEHHOE
peoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CHCTEMa YpaBHEHUH
11 HEPaBEHCTB, PABHOCUJIBHOCTh YPaBHEHUM, HEPABEHCTB U
CUCTEM, pallMOHANIbHBIE, UPPALlMOHAIbHBIE, TOKA3aTeNbHbIE,
CTETICHHbIE, TOTapu(PMUUECKHE, TPUTOHOMETPUUECKHE
ypaBHEHUs, HEPABEHCTBA M CUCTEMbI; YMEHHE PEIlIaTh YpABHEHUS,
HEpaBEHCTBA U CUCTEMBI C TIOMOIIIBIO PA3INYHBIX IPHEMOB;
peliaTh ypaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C TAPAMETPOM;
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IPUMEHSATh YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JIJIs1 pEILICHUS
MaTeMaTHYECKUX 3aJa4 U 33/1a4 U3 Pa3IMYHbIX 00JacTeil HayKu U
pEabHOM )KU3HU;

-yMeTb CBOOOIHO OMEPUPOBATH MOHATUSAMU: TpaduK HyHKIHH,
oOpartHas (QyHKIHS, KOMIO3UIMA QYHKIUH, THHEHHAs QyHKIN,
KBaJ[paTH4Has QYHKLUS, CTeHIeHHAas: GYHKLHUS C LIETbIM
HoKa3aresaeM, TPUTOHOMETpUYecKre GyHKINU, 0OpaTHbIE
TPUTrOHOMETpUUYECKHE (DYHKIMU, TIOKA3aTeNbHAs U
norapugmuueckas GyHKIUN; YMEHUE CTPOUTH Tpaduku
(GyHKIMH, BBITOJTHATH TpeoOpa3oBanHus TpaguKoB QyHKINN;
YMEHHUE UCIIONB30BaTh rpaduKu GYHKIUH U N3YdIEeHUS
IPOIIECCOB U 3aBUCUMOCTEH MPH PEUICHNH 3314 U3 JPYTUX
y4eOHBIX IPEAMETOB U U3 PEATBHOM KU3HU; BHIPAXKATh
(hopMyIaMu 3aBUCUMOCTH MEX]Ty BETMUYNHAMU;

yMeHue cBOOOIHO ONEPUPOBATh MOHATUSAMU: YETHOCTh (PYHKIUH,
NEePUOIUYHOCTb (DYHKIIUH, OTPAHUYEHHOCTb (DYHKIIUH,
MOHOTOHHOCTb (DYHKIIMH, SKCTpEMYM (YHKLIUHU, HanOoJIblIee U
HaMEHbIIIee 3HAaYCHUsT PYHKIIMU Ha IPOMEKYTKE; yMEHUE
MPOBOJIUTH UCCIIE0OBaHUE (DYHKITUH;

YMEHHE HCI0JIb30BaTh CBOICTBA U rpadUKu PYHKIIMHA IS
peleHs ypaBHEHHA, HEpAaBEHCTB U 33/1a4 ¢ TapaMeTpaMH;
1n300pakaTh Ha KOOPAMHATHOH MJIOCKOCTH MHOKECTBA PEIICHU I
YpaBHEHMI, HEPABEHCTB U UX CHUCTEM;

- YMETh CBOOOTHO OTIEPUPOBATH MOHATHIMHU:
0CJIeI0BATEIbHOCTb, apu(MeTHUECKas IPOrPeccHs,
reoMeTpHuecKas mporpeccus, 0eCKOHeUHO yObIBaroIas
reoMeTpHUECcKas POrpeccHsl; yYMEHHUE 3a1aBaTh
[OCJIeI0BATEIBHOCTH, B TOM YHCIIE C TIOMOIIBIO PEKYPPEHTHBIX
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opmy;

- YMETh OIIEPUPOBATh MOHATUSMHU: HENPEPHIBHOCTh (DYHKIIUH,
acUMIITOTHI rpaduka GyHKINH, IEpBast U BTOPAst IPOU3BOIHAS
(GyHKINH, TEOMETPUYECKUNA U PU3MUECKUI CMBICI POU3BOHOM,
epBooOpa3Hasi, ONpeesIeHHbIN HHTETpall; YMEHHE HAaXOAUTh
ACHMIITOTHI Tpaduka (YHKIIMN; YMEHHE BBIYUCISITH TIPOU3BOTHBIC
CYMMBI, TIPOU3BEICHUS, YACTHOTO U KOMITO3UIIMH (DYHKIIHH,
HaXOJUTh YpaBHEHHE KacaTeJIbHOU K rpaQuKy (yHKIUHY;
YMEHHUE UCIIOIb30BaTh IPOU3BOIHYIO /I UCCIIEIOBaHUS
(GyHKUIMH, UIs1 HAX0KJICHHUSI HAWTy4IIero PeLIeHus B
NPUKJIAJHBIX, B TOM YHCJIE COLUAITBHO-9KOHOMUYECKUX U
(bU3NYEeCKNX 3aa9ax, A7l OTPEIEICHUS CKOPOCTH M YCKOPEHUS;
HAXO/UTH IUIOMIAIN ¥ 00BEMBI (PUTYP ¢ TOMOIIBIO HHTETPaa;
MPUBOANTH IPUMEPHI MATEMAaTHIECKOTO MOJICITUPOBAHUS C
HOMOIIBI0 AU PepeHInaTbHBIX YpaBHEHHI;

- YMETh OIEPUPOBAThH MOHATHIMHU: KOMIIEKCHOE YUCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YHCIIa, MOYJIb U apTyMEHT
KOMILUIEKCHOTO YHCiIa, (hopMa 3arricu KOMIUIEKCHBIX YHCEI
(reomeTpuyeckas, TPUTOHOMETpPUYECKAs U anredpandeckas);
YMETh TIPOU3BOIUTH apU()METHUECKUE IEHCTBUS C
KOMILUIEKCHBIMHU YK CIIAMH;, IPUBOINUTH TPUMEPHI UCTIOTB30BaHUS
KOMILUIEKCHBIX YHCEl;

- YMETh CBOOOTHO ONIEPUPOBATH MOHATHIMU: CPEIHEE
apupmMeTHyecKoe, MeaHa, HauOoJbIllee U HaUMEHbIIIee
3Ha4YeHHUs1, pa3Max, JUCIEePCUs, CTaHAapTHOE OTKIOHEHHE /IS
OTIMCaHMsI YMCIIOBBIX JIaHHBIX; YMEHUE HCCIIEI0BATh
CTAaTUCTUUYECKUE JaHHbIE, B TOM YUCIIE C IPUMEHEHUEM
rpau4ecKUX METOJIOB U AIEKTPOHHBIX CPEICTB; rpapUeCcKu
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UCCIIeI0BaTh COBMECTHbIE HAOIIOAEHUS € IOMOLIBIO AUarpaMm
paccenBaHMs U JIMHEWHOU PErpeccuy;

- YMETh HAXOJIUTh BEPOATHOCTH COOBITUH C HCIOJIB30BAHUEM
rpadU4ecKuX METOJI0B; MPUMEHATH JJIs pelIeHHs 3a/1a4 (POpMYJIbI
CJIO’KEHUS 1 YMHOXKEHHSI BEPOATHOCTEH, (hopMyITy MOTHOM
BEPOSATHOCTH, popMyiny bephyiuiu, koMmOuHaTOpHbIe (DaKThl U
(opMyJIbl; OLIEHUBATh BEPOSITHOCTH PEAIbHBIX COOBITHI; yMEHUE
OIIEpUPOBATh NOHATUAMU: CIIy4aiHas BEIMYMHA, PACIIPENCICHHUE
BEPOSATHOCTEH, MATEMATUUYECKOE 0XKUJIaHUE, TUCIIEPCHS U
CTaHJAPTHOE OTKJIOHEHHE CIIy4aitHON BEIMYUHBI, (QYHKIIUN
pacrpeneseHus U INIOTHOCTH PABHOMEPHOT O, II0KA3aTEIbHOIO U
HOPMAaJIBHOT'O PACIIPENEICHUM; YMEHUE UCIIONIB30BATh CBOMCTBA
M3y4YEHHBIX pacIpeliesIeHN JUIsl peleHus 3a/1a4; 3HAKOMCTBO C
HOHSATHUSAMM: 3aKOH OOJIBIINX YUCEII, METO/Ibl BBLIOOPOUYHBIX
UCCIIEI0BAHNM; YMEHHE IIPUBOJUTH IIPUMEPHI IPOSABICHUS 3aKOHA
OOJIBIIINX YHCEJ B IPUPOAHBIX U OOLIECTBEHHBIX SIBICHUSIX;

- yMETh CBOOOTHO ONEPUPOBATH MOHATHAMMU: TOUKA, MPsIMas,
[IJI0OCKOCTB, IIPOCTPAHCTBO, OTPE30K, JIy4, INIOCKUH YToJl,
JBYTPAaHHBIN yrOJI, TPEXTPaHHBIM YIoJ1, IepeceKaromuecs,
[apaJUICIIbHBIE U CKPEIIHUBAIOIINECS IPSIMBIE, TIAPAJLIEIBHOCTD U
[EPIEHIUKYISIPHOCTD MPSMBIX U INTIOCKOCTEH, YIOJI MEXAY
[IPSIMBIMU, YTOJI MEKIY NPSAMOU U IIJIOCKOCTBIO, YTOJI MEKIY
[JIOCKOCTSIMU; YMEHUE UCII0JIB30BATh IIPU PELICHUU 3a]1a4
n3ydeHHbIE (DaKThl ¥ TEOPEMbI IUTAHUMETPUH; YMEHUE OIICHUBATh
pa3mMepbl 00BEKTOB B OKPY’KAIOIIEM MUPE; YMEHUE OIIEpUPOBAThH
[MOHSATUAMU: MHOTOI'PaHHUK, CEUEHUE MHOTOTPAHHUKA,
[IPAaBUIIbHBII MHOTOTPAHHUK, IPU3Ma, NUpamMuaa, purypa u
[MOBEPXHOCTb BPALIECHUs, LWIMHJP, KOHYC, Iap, cgepa, pa3BepTka
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TIOBEPXHOCTH, CEYCHUSI KOHYCA U IIWJIMHIIPA, TTapaJUICTIbHBIC OCH
WIM OCHOBAHMIO, CEUCHHE IIapa, TNIOCKOCTh, KacaIoIasics Chepsl,
WINHAPA, KOHYCa; YMEHHE CTPOUTh CEUCHHE MHOTOIPaHHHKA,
M300paXkaTh MHOTOTPAaHHUKH, (QUTYPBI ¥ TIOBEPXHOCTH BPAIICHUS,
WX CEUYEHUS], B TOM YHCJIE C TIOMOIIBIO SJIEKTPOHHBIX CPE/CTB;
YMEHHUE MPUMEHSATh CBOMCTBA TEOMETPUICCKUX QUTYD,
CaMOCTOSITENILHO (hOPMYITHUPOBATH ONPEICICHUS H3y4aeMbIX
¢buryp, BbIZIBUraTh TUIIOTE3bI O CBOMCTBAX U MPU3HAKAX
reoMeTprUecKuX (puryp, 000CHOBBIBATH MIIH OIPOBEPIaTh HX;
YMEHHUE MPOBOANUTH KIACCUPUKAIIIO PUTYD TTO Pa3THIHBIM
NPU3HAKaM, BBIIOJHATH HEOOXOAUMBIE JOTIOTHUTEIbHbIC
TIOCTPOCHHS;

- yMEeTh CBOOO/IHO OTIEPHPOBATH MOHATHAMU: TJIOUIAIh (PUTYPHI,
00BeM (UTYpBI, BETUYHHA yTiia, PACCTOSHUE OT TOYKHU JI0
TUIOCKOCTH, PACCTOSTHUE MEXKIY MPSIMBIMU, PACCTOSTHHE MEXKIY
TUIOCKOCTSIMHU, IJIOMAAb c(hepsl, TUIOMIAlb TOBEPXHOCTH
MUPAMUJIBL, TPU3MBI, KOHYCA, [IUIUHIpPA, 00BEM KyOa,
MPSIMOYTOJIBHOTO MapaJuIeIeNnIe/1a, TMPAMHIBI, TIPU3MBIL,
WINHAPA, KOHYCA, 1apa; YMEHHE HaXOJAUTh OTHOIICHNE
00BEMOB MOJAOOHBIX QUTYD;

- YMETh CBOOOTHO OTIEPUPOBATH MOHATHIMU: ABIKCHHE,
MapajieNbHbIN epeHoc, CHMMETPHS Ha MJIOCKOCTH U B
[POCTPAHCTBE, IOBOPOT, MpeoOdpa3oBaHKe M0 100us, M0100HbIE
(burypsl; yMEHHE paclio3HaBaTh paBHbIC U MOJO00HBIEC (DUTYPHI, B
TOM YHCJI€ B IPUPOJIE, UCKYCCTBE, apXUTEKTYpe; yMEHHE
MCIIOJIb30BaTh TEOMETPUUYECKUE OTHOIICHHUS, HAXOIUTh
r€OMETPUUYECKHE BETMYUHBI (JJTMHA, YTOJI, TUIOMIAdh, 00hEM) IPH

pelIeHnH 3a7a4 U3 APYTruX Y4eOHBIX IPEIMETOB U U3 PeaIbHOM
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YKU3HU;

- YMETb CBOOOJIHO ONEPUPOBATH MOHATHAMU: MPSIMOYTOJIbHASL
CUCTEMa KOOPJIMHAT, BEKTOP, KOOPIUHATHI TOUYKH, KOOPJAHHATHI
BEKTOpa, CyMMa BEKTOPOB, IPOU3BEICHHUE BEKTOPA HA YHUCIIO,
pa3iiokeHue BEKTOpa Mo 0asucy, CKaasipHOE MPOU3BEACHNUE,
BEKTOPHOE IPOU3BEICHUE, YTOJI MEX/1Y BEKTOPAMU; YMEHHE
MCII0JIb30BaTh BEKTOPHBIA U KOOPAMHATHBINA METOA JJIs1 PELICHUS
reOMEeTPUUYECKUX 3a7a4 U 3a7a4 APYTruX y4eOHbIX IPEIMETOB;
ONEPUPOBATH MOHITUAMU: MaTpula 2x2 U 3X3, onpeeauTelb
MaTpPHIbl, FEOMETPUUECKHI CMBICI OIPEAECIUTEIS;

- YMETb MOJEINPOBATh PEAIbHbIE CUTYaI[MU Ha S3bIKE
MaTE€MaTUKH; COCTABIISATh BBIPAKEHUSI, ypaBHEHUS, HEPABEHCTBA U
WX CHUCTEMBI 110 YCJIOBHUIO 33/1a4H, UCCIIEI0BAaTh IOCTPOEHHBIE
MOJIETN C UCIIOJIb30BAHKEM almapara ajireopsl,
MHTEPIPETUPOBATH MOJIYUEHHBIN pe3yibTaT; CTPOUTH
MaTeMaTHYeCKHE MOJIETH C TOMOIIBIO0 TEOMETPUUYECKUX MOHATUI
Y BEJINYMH, PEIIATh CBA3AHHbBIE C HUMU IIPAKTUYECKHE 3a/1a4H;
COCTaBJIATh BEPOSATHOCTHYIO MOJIENb U HHTEPIPETUPOBATH
TIOJIyYEHHBIH PE3yJIbTaT; pellaTh NPUKIIAJAHbIE 3a1a4U
CpEICTBAaMHU MAaTEMaTUYECKOT0 aHAJIN3a, B TOM YHCJIE COL[UAJIBHO-
SKOHOMMYECKOTO M (PU3UYECKOIr0 XapaKTepa;

- YMEHUE BBIOMPATh MOJXOASIINI METOT IS peIlieHHs 3a]1aUH;
[MOHMMaHHE 3HAYMMOCTU MaTeMAaTUKH B U3YYEHUH IPUPOIHBIX U
OO0IIECTBEHHBIX MPOIIECCOB U SIBJICHUHN; yMEHHE paclo3HaBaTh
[IPOSIBJIEHNE 3aKOHOB MaTEMAaTHKU B UCKYCCTBE, YMEHHE
[IPUBOJUTH IPUMEPBI MATEMAaTUYECKUX OTKPBITUI POCCUICKON U

MHPOBOM MAaTEMaTUYECKON HAYKH
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OK 02 Hcnonp30BaTh
COBpPEMEHHBIE CPEJICTBA
[MOKCKa, aHAJIN3a 1
WHTEpIIpeTanuu vHpopmanuu,
U H()OpPMAIOHHBIE
TEXHOJIOTHH JJIs1 BBIIIOJTHEHHS
3a/1a4 IpodeCcCHOHAIBHON
eITENbHOCTH

B 00nacTy IEHHOCTH HAyYHOTO [TO3HAHMS:
MUPOBO33PEHUS,
COBPEMEHHOMY YPOBHIO

-c(hopMHpOBaHHOCTH
COOTBETCTBYIOIIIETO
pa3BUTHA HAyKHM M OOILIECTBEHHOW IPaKTHUKH,
OCHOBAaHHOT'O KYJIBTYP,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MecCTa B
[TOJIMKYJIBTYPHOM MUDE;

Ha JUajore

- COBCPHICHCTBOBAHUC SI3BIKOBOM M YHTATEILCKOH
KYJbTYPBl KaK CpEACTBa B3aUMOICUCTBUSA MCKAY|
JIFOAbMHA U IIO3HAHHA MUpPaA;

- OCO3HaHHC I CHHOCTH HaquOfI JCATCIIBHOCTH,

FOTOBHOCTb OCYIIECTBIISATh IIPOEKTHYIO Y
MCCIIEIOBATENbCKYIO JIEATEIbHOCTh UHIUBUAYAIbHO
1 B TpyIIIIE.

OBnanenne YHHUBEPCAIbHBIMU y4eOHBIMY

MMO03HABATEIbHBIMH JCHCTBUSIMH:
B) paboTa ¢ uH(popMaLuei:

- BJAJIeTh HaBBIKAMH MOJYYCHHUS WHQPOPMAINU U3
MCTOYHUKOB  Pa3HbIX THUIIOB, CaMOCTOSITEIbHO
OCYILLECTBIATh MOMCK, aHAJIN3, CUCTEMATH3AIUI0 U
WHTEPIPETAINI0O MHPOPMAIIUHN PA3JIMYHBIX BHIIOB U
dhopm mpecTaBIeHNs,
- CO3/aBaTh TEKCTHI B pa3MYHBIX (opmarax o

y4eToM Ha3HayeHHs HWHGOpMaluu U  1EJIeBOH

ayIUTOpUH, BbIOMpas  ONTUMAIbHYIO  (opmy
[IPEICTaBICHNS U BU3YyaIU3alUy;

- OLCHMBATb  JOCTOBEPHOCTb, JIETHTUMHOCTH
nHpOpMallMK, €€ COOTBETCTBHE NPaBOBBIM U

- YMEThb OINEpHUPOBATh IOHSTUSMH: palMOHANbHAs (QYHKIIHS,
byHKIHS, byHKIHS,
norapudmuyueckasi (QyHKUUS, TPUTOHOMETPHYECKHE (YHKIUH,
oOpatHble (YHKIMH; yMEHHE CTPOUTHh TpadUKd HU3yYCHHBIX

I1OKa3aTCIbHasA CTCIICHHAs

(GyHKUIMH, MCHOIB30BaTh TpadUKH TPU HU3YYEHUH MPOIECCOB U
3aBUCHMOCTEH, TIpH pEIICHWH 3aJad M3 JpYyrux y4eOHbIX
IPEZIMETOB M 3aJlad U3 PEabHON JKU3HU; BBIPAXaTh (OpMyIamy
3aBUCHMOCTH MEX]y BEJTMUNHAMHU;

- YMEThb OIEpUPOBATh TOHITUSMH: TOXIECTBO, TOXKIECCTBEHHOE
npeoOpa3oBaHye, YpaBHCHNE, HEPABEHCTBO, CUCTEMa ypaBHEHH
U HEPaBEHCTB,

PaBHOCHJIIBHOCTb YpaBHEHUM, HEPABEHCTB W

CUCTEM, palUOHAIbHBIC, WpPpPALUOHAIbHBIC,

TPUTOHOMETPUYECKHE

IIOKAa3aTelIbHEbIC,
CTEIICHHEIE, JorapupmMuyecKue,
YPaBHEHUs, HEPABEHCTBA U CUCTEMBI; YMETh PELIaTh ypaBHEHUS,
HEPABEHCTBA M CHUCTEMBl C IIOMOIIBIO PA3JIUYHBIX IPUEMOB;
pellaTh ypaBHEHHs, HEPABEHCTBA M CHUCTEMBI C I1apaMETPOM;
IPUMEHATH YPaBHEHMsI, HEPABEHCTBA, UX CUCTEMBI JUIsSl PELIECHUS
MAaTCMAaTUUYCCKHUX 3aaa4 U 3a1a4 U3 pa3INndHbIX obacTei HAaYKHU U
pEaATbHOM KU3HU;
YMETh
[apajuieJIbHbI  [IEPEHOC,

CBOOOZIHO OINEpPUPOBAaTh TMOHSTUAMU: JBUKECHHE
CUMMETpUS. Ha IIJIOCKOCTH U B
[IPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHUE MOJO0MS, MOAOOHbI
¢Gurypsl; yMeTh pacro3HaBaTh PaBHbIE U IOJ0OHbBIE (QUTYpHI, B
aApXUTEKType; YMETh

HaxXOaUTH

TOM 4YHUCJIE B MPHUPOJE,
HCII0JIb30BATh r€OMETPUYECKUE
reoMeTpUUYECKre BEIHUMHBI (JIMHA, YTOJ, IJIOoIaab, 00beM) MpH

UCKYCCTBE,
OTHOIIEHHS,

pElIeHnr 3a7a4d U3 APYrux y4eOHBIX MPEAMETOB U U3 peabHOU

KHN3HU
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MOPAJIbHO-3TUYCCKHUM HOpMam,
- HCIOJB30BaTh CpPEACTBa I/IH(l)OpMaI_II/IOHHBIX U

KOMMYHHKAITAOHHBIX ~ TEXHOJOTHH B  pEIICHUY]
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX U
OpraHM3allMOHHBIX  3ala4  C  COOJIIoJIeHHuEM
TpeOOBaHUN IPrOHOMHUKH, TEXHUKH OE30MacHOCTH,
TUTUCHBI, PECypCcOCOEpeKCHHs, TPABOBBIX U
STUYECKMX  HOPM, HOPM  HH(OPMAIIMOHHOM
0Ee30IMacHOCTH;

- BJIAJCTh HABBIKAMU pACIIO3HABAHUS W 3allUThI
nHpopManuu, HWHPOPMAITMOHHOMN
ITMYHOCTH

0e30IacHoCTH

OK 03 [1nanupoBaTh U
pean30BbIBATh COOCTBEHHOE
npodeccuoHaIbHOE U
JTMYHOCTHOE pa3BUTHE,
HpeANPUHUMATENBCKYIO
NesITeIbHOCTD B
npodeccuoHanbHOM chepe,
WCTIOJIB30BaTh 3HAHUS 110
PaBOBOM M (PMHAHCOBOI
PaMOTHOCTH B pa3IMYHbBIX
YKU3HEHHBIX CUTYaLUsAX

B o6mactu 1yXOBHO-HPAaBCTBEHHOTO BOCITUTAHUS:

-- c(OpPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMI,
STUYECKOTO MTOBEJCHUS;

- CIIOCOOHOCTH OIIEHUBATh CHUTYAIUI0 U MPUHHUMATH
OCO3HAHHBIE PELIECHUs, OPUEHTUPYSACHh HA MOPATIbHOA
HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

- OCO3HAaHME JIMYHOIO BKJaJa B IOCTPOCHHUE
YCTONYHMBOTO OYIyIIEro;

- OTBETCTBEHHOE OTHOIIICHHE K CBOMM POIUTEIISIM H
(WwM) ApyruM 4YjeHaM CEeMbH, CO3JIaHWI0 CEMbH HJ
OCHOBE  OCO3HAaHHOTO  NPHUHATHUS  LIEHHOCTEY
CEMEWHON JKU3HU B COOTBETCTBUU C TpagulIASIMU]
HaponoB Poccuu;

OBnazieHue  yHUBEPCAIbHBIMH  PETYJISTUBHBIMU
NIEHCTBUSAMM:

a) cCaMOOpTraHU3aIHS:

- YMETh ONEpUPOBATH HNOHATUSMU: panroHalIbHbIE,
UppalMOHAIIbHBIE, [IOKa3aTeNbHBbIE, CTCIICHHBIE,
nmorapu(pMUUEcKue,  TPUTOHOMETPUYECKHE  ypaBHEHHUS M

HEPaBEHCTBA, UX CUCTEMBI;

- YMETb ONEPHUPOBATh MOHATHSIMHU: MHOTOTPAHHUK, CEUYECHHE
MHOTOTpaHHUKa, KYO,
(durypa u moBepXHOCTh BpallCHUs, IUIUHIP, KOHYC, 11ap, cdepa,

cedeHus: (UTypHl BpaIICHHs, TUIOCKOCTh, Kacarorjascs cdepsl,

napajmjaCiacnuica, Ipu3dMa, IIHpaMHuIa,

[WINHAPA, KOHYCa, TUIONIAlb MOBEPXHOCTH THPAMUIBI, TTPH3MBI,
wiomaab  chepsl, o0beM  KyOa,
HpaMU/IbI,

KOHYycCa,
[IPSIMOYTOJIBHOTO
LWINHAPA, KOHYCa, 1apa; yMEHHe U300pakaTh MHOTOIPAaHHUKH U

WIHH]IPA,
napasuieNienumnena, MIPU3MBI,

IIOBCPXHOCTU BpalllCHHUA, HUX CCUCHUA OT PYKH, C MIOMOIIBIO

YMETH
pacro3HaBaTh CHMMETPHUIO B MIPOCTPAHCTBE; YMETh Paclio3HaBaTh

UCPTCKHBIX HHCTPYMCHTOB H© OJCKTPOHHBIX CPCIACTB,

IIPaBHUJILHBIC MHOT'OI'PAaHHUKH,
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- CaMOCTOSITEJIbHO OCYILECTBIISITh MO3HABATEIbHYI)
NCATCIIbHOCTh, BBIBIIATH HpO6HeMBI, CTaBUTh U
(dhopMynpoBaTh COOCTBEHHBIC

00pa3oBaTeNbHON JEATETPHOCTH W JKU3HCHHBIX]

3aga4un B

CUTYyallUAX;
- CaMOCTOATCIBHO COCTABJIATL IUIAH PCIICHUS]
HpO6HeMI>I YUETOM HMCIOIIUXCA  PECYpPCOB,

COOCTBEHHBIX BO3MOXKHOCTEH U npennhoeHHﬁ;

C

- 1aBaTh OLICHKY HOBBIM CUTYaLlUsIM;
CIOCOOCTBOBaTh (DOPMUPOBAHHIO U IPOSBICHUIO
[TUPOKOM SPYIUIIMUA B Pa3HBIX OO0JIACTSIX 3HAHHM,
[IOCTOSIHHO IOBBIIIATh CBOM 00pa3oBaTENbHBIN U
KYJIbTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIb:

MCII0JIb30BaTh MPUEMBbl Pe(IIeKCUH AJIi OLEHKU
CUTYyalllH, BBIOOPA BEPHOT'O pPELCHMS;

YMETb OLEHUBAaTh PUCKA U CBOEBPEMEHHO
[IPUHUMATh PELICHUS 110 UX CHUKEHUIO;

B) DMOILIMOHAIBHBIN WHTEIUIEKT, Mpeanoararoiui
c(hOpMHUPOBAHHOCTH:

BHYTPEHHEH MOTHBAIMH, BKIIOYAIOUIEH CTPEMIICHUE
K JIOCTHKEHUIO 1€MW  yCIeXy, ONTHMH3M,
WHUIIMATUBHOCTHh, YMEHUE JEHCTBOBATh, UCXOMS U3
CBOHX BO3MOXKHOCTEH;
- OMIIaTHM, BKJIFOYAIONIEH CITOCOOHOCTh TOHMMATH
SMOIMOHAIIBHOE COCTOSIHUE APYTHX, YUUTHIBATH €TO

MIPU OCYIIECTBIEHUN KOMMYHMKAIIUU, CIIOCOOHOCTh

K COYYBCTBHUIO U COIICPECIKUBAHUIO,

YMETb OIECPUPOBATH IOHATUAMH: IPSIMOYTOJIBHAs CUCTEMA
KOOPAMHAT, KOOPAMHATHI TOYKH, BEKTOP, KOOPAMHATHI BEKTOPa,
CKAJIIPHOE IIPOU3BENICHHUE,
BEKTOPOB, IIPOM3BEICHHE BEKTOpa Ha YHUCIIO;
[MOMOIIIBI0 M3YYCHHBIX (POPMYJI KOOPAMHATHI CEPEAUHBI OTPE3Ka,

yrojl MEXIy BEKTOpamMH, CyMMa

HaxoauTb ¢

PaCcCTOAHUEC MCKAY ABYMS TOUKAMU
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- COIIMaJIbHBIX HaBBbIKOB, BKIIIOYarOIIuX|

CIIOCOOHOCTh BBICTPAaWBaTh OTHOUICHHS C APYTUMHU]
IIIOAbMH, 3a00TUTHCH,

MPOABJIATL  HUHTCPCC U

pa3perath KOHQIUKTHI

OK 04 D¢ dexTuBHO
B3aMMO/ICHICTBOBATh U
paboTaTh B KOJJIEKTUBE U
KOMaH/Ie

FOTOBHOCTB K CAMOPA3BUTHUIO, CAMOCTOSATEILHOCTH U
CaMOOIIPEIEIICHHUIO;

-OBJIa/ICHHE HaBbIKaMU y4eOHO-HCCIIEeI0BATENbCKOH,
[MPOEKTHON M COLIMAIbHOMN E€ATEIIbHOCTH;
OBnazieHue YHHUBEPCATbHBIMU KOMMYHUKATHUBHBIMU

NIEHCTBUSMU:
0) cCOBMeCTHas I TEIIbHOCTb:
- TIOHMMaTh ¥ UCIOJB30BaTh IPEHMYIIECTBA

KOMaHIHOW ¥ WHAUBHUAYAJIbHON paboThl;

- NPUHUMATHh LEIM COBMECTHOW JEATEIBHOCTH,
OpraHu30BbIBaTh U KOOPAWMHUPOBATH JCHCTBHUS IO
€€ JIOCTHDKCHHMIO: COCTaBIATh IUIaH ACHCTBUI,
pacrpenensaTh poJIM ¢ yYeTOM MHEHUH yYaCTHHUKOB
00CYyKIaTh pPE3yNbTaThl COBMECTHON PaOOTHI;

- KOOPJIMHUPOBATH U BHITIOIHATH PadOTy B YCIOBUSIX
peabHOTO, BHUPTYAJBHOTO M KOMOMHHPOBAHHOTO

- YMETb ONIEPUPOBATh NOHATUSAMHU: CIyYalHbIN OIBIT U CIy4aliHOE
COOBITHE, BEPOATHOCTh CIYYaHOTO COOBITHS; YMETh BBIYMCIATH
BEPOATHOCTb C  HCIIOJIb30BaHUEM  TIpaduyeckux
[PUMEHITh (OPMYJbl CIOXKEHUS U YMHOXXEHHSI BEpPOATHOCTEH,

METOJIOB;

KOMOMHATOpHbIE (akThl U (OpMyNIbl TpH pEHIeHUH 3a]ad;
OLICHUBATh BEPOSITHOCTU pPEAJbHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4yalHbIMU

BCIIMYMHAMMU, YMCHUEC

OOJIBIITNX

IIPUBOJUTh  IIPUMEPHI

MPOSIBJICHUST ~ 3aKOHA qucell B TPUPOAHBIX U]
0OIIECTBEHHBIX SIBICHUIX;

- YMeTh CBOOOJHO OMEPUPOBATH MOHSTHUSIMH: CTENEHb C IETBIM
KOpPEeHb HATypalbHOH CTENEHW, CTENEeHb ¢
CTEIIEHh ¢ JIEeHCTBUTEILHBIM

norapupm

MOKa3aTeneM,
pallMOHAIBHBIM  TOKa3aTeleM,
(BelLIECTBEHHBIM)  ITOKa3aTeleM, qucna, CHHYC,
KOCHHYC U TaHT€HC POU3BOJILHOTO YHCIA;

- YyMeTh CBOOOJHO ONEpUPOBaTh MOHATUAMHU: Trpaduk (GyHKIUH,

oOpaTtHast QyHKIUS, KOMIIO3UIMS QYHKIIUN, JTUHEHHAsS QYHKIINA,
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B3aMMO/ICHCTBHS,
- OCYHIECTBJISITb  TMO3UTHUBHOE  CTPATErMYECKOe
[OBEJCHUE B PA3JIMYHBIX CUTyalUsX, MPOSBISTH

TBOPYECTBO U BOOOPAKEHUE, OBITh HMHUITUATHBHBIM.

OBnafeHne  YHUBEPCAIBHBIMU  PETYJISTHBHBIMH
NICHCTBUSMM:

') IpUHSITHE CeOS U APYTUX JIFOICH:

- IPUHUMATh MOTHUBHI  apPTYMEHTBI APYTUX JOeH
[P aHaJIN3e Pe3yIbTaTOB JCSATEIbHOCTH;

- MPU3HABATH CBOE MPABO M MPABO JIPYTHX JIFOJACH Ha
OIIHMOKH;

- pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C ITO3UIIUU

JPyroro 4eaoBeKa

KBaJpaTuyHas (YHKUOUS, CTEHeHHas (QYHKOUS C  LeJbIM
MokasaTejieM, TpPUTOHOMETpUYeckue  (QyHKIUH, OOpaTHBI
TPUTOHOMETPUYECKHE ¢byHKIMY, noKa3zareiabHas 7

norapugmuyueckas GyHKINUU; YMETh CTPOUTH TpapuKku (yHKUIUH,
BBITTOJIHATH MPeo0pa3oBaHus rpaukoB PyHKIINH;

- yMeThb HCHOJNB30BaTh rpaduku (QyHKOIMH IS W3ydeHus|
IPOLIECCOB M 3aBUCHMOCTEH IpH pEUIeHUH 3ajad W3 JPYrux
y4eOHBIX  IPEIMETOB peaNbHOM KHM3HM; BBIPAXKATh
(bopMynamMH 3aBUCHMOCTH MEXIY BEJTHYMHAMH;

n us3

- CBOOOJHO ONEPHPOBATH TOHATHSAMHU: YETHOCTh (DYHKIHH,

byHKIUY, ¢byHKIMN,
MOHOTOHHOCTh ()YHKIIMH, SKCTpeMyM (QYHKIUH, HauOoibllee U

MNEPUOANIHOCTD OIrpaHNU4YC€HHOCTD

HauMEHbIllee 3HaueHus (QYHKUMH Ha MPOMEXKYTKE; YMETh
POBOJUTD UCCIIE0BaHHE (DYHKIINH;
- YMeTb WHCIONb30BaTh cBOiicTBa W rpaduku (GyHKUMN s
pEIIeHUs] YpAaBHEHMM, HEPABEHCTB U 3aJad C IapamMeTpamu;
n300pa’kaTh Ha KOOPJMHATHOW IMJIOCKOCTH MHOKECTBA peIleHUH
YPaBHEHHUI, HEPABEHCTB U UX CHCTEM

OK 05 OcymiecTBisTh yCTHYIO
U TIHCEMEHHYIO
KOMMYHHKAIIHIO Ha
rOCy/1apCTBEHHOM SI3bIKE
Poccuiickoit denepanuu ¢
y4eTOM 0cOOEHHOCTEH
COLIMAJIBHOTO U KYJIBTYPHOTO
KOHTEKCTa

B 00J1acTH 5CTETUYECKOr0 BOCITUTAHUS

- ACTETHUYECKOE OTHOIIEHHWE K MHPY, BKIIOYas
DCTETUKY ObITa, HAYYHOTO H  TEXHHYECKOTO
TBOpPUECTBA, CIOpPTa, TpyAa M OOIIECTBEHHBIX
OTHOILICHU;

- CIIOCOOHOCTH BOCIPUHUMATH Pa3UYHBIE BUb]
MCKYCCTBa, TPaJWIIMM U TBOPYECTBO CBOErO W
NpPYrUX  HApOJOB,  OIIYIIATh
BO3/CHCTBUE UCKYCCTBA;

- YGG)KI[GHHOCTL B 3HAYUMOCTU JId JIUMYHOCTU H

OMOIMOHAIBHOE

- YMETh OINEpPUPOBATH MOHATUSMH: CpefHee apu(pMETHUECKOE,

MearaHa, HauOosblllee U HaUMEHbIlee 3HAYeHHUs, pa3Max,
UCTepcusi, CTaHJapTHOE OTKJIOHEHHE YHCIOBOrOo Habopa;
yMEHHE U3BJIEKATD, WHTEPIPETUPOBATH uH(pOpMaIIO,

[pEICTaBICHHYI0 B TalnuIax, rpadukax,
OTpPaKAIOIYI0 CBOICTBA peajbHBIX IIPOLECCOB U SBIICHUMN;]
MPEICTAaBIATh MH(POPMALMIO C MOMOINBIO TaONUIl U JAUArpamM;
HCCIIEI0BaTh  CTATUCTUUYECKUE TOM 4HCIE (

Ha JOuarpamMmax,

NaHHBIE, B
[IpUMEHEHHEM I'paUUECKUX METOI0B U 3JIEKTPOHHBIX CPEJICTB;

- YMCTL OINCPUPOBATHL IOHATUAMMU: TOUYKA, MpsAMaAA, IJIOCKOCTD,

20



oOmiecTBa OTEYECTBEHHOIO M MHUPOBOIO HCKYCCTBA,|
STHUYECKHX KYJIbTYPHBIX TPAJAULIUNA W HAPOIHOTO
TBOPYECTBA;

- TOTOBHOCTh K CaMOBBIPQ)XCHHIO B Pa3HBIX BUJAX]
MCKYCCTBa, CTPEMJICHHE TMPOSBISATh  KavyeCTBY
TBOPUYECKOH JINYHOCTH;

OBnaneHue yHUBEpPCAIbHBIMU KOMMYHUKATHBHBIMY]
NIEACTBUSMM:

a) oOIIeHue:

- OCYIIECTBISITh KOMMYHHUKAllUM BO BceX cdepax]
YKU3HU;
- pacro3HaBaTh HeBepOaJIbHBIE CPEICTBA OOIICHMUS,
[MOHNUMATh  3HAYCHHUC

CoMaJIbHBIX 3HAaKOB,

pacro3HaBaTh MPEINOCHUIKA KOH()JIMKTHBIX]

CI/ITyaHI/Iﬁ U CMATYAaTh KOH(bJ'II/IKTI)I;

Pa3BECpHYTO U JIOTHUYHO H3JIaraTb CBOIO TOYKY
3PCHUA C UCIIOJIB30BAHUEM A3BIKOBBIX CPCACTB

IIPOCTPAHCTBO, [BYTPAaHHBIM YroOJ, CKPEIUMBAIOILIMECS IPIMBIE,
[apajuIeIbHOCTh U MEPHEHIUKYISIPHOCTD MPSMBIX U IIOCKOCTEH,
YroJl MEKAY NMPSIMBIMU, YTOJI MEKIY NMPSAMOM U TNIOCKOCTBIO, YToJl
MEXKIy IUIOCKOCTSMH, DPAcCTOSHME OT TOYKM 1O IIJIOCKOCTH,
paccTOsSIHUE MEXY NPSAMBIMU, PACCTOSTHUE MEKY IJIOCKOCTSAMU;
- YMETb UCHOJb30BATh NPU PEUICHUHU 33734 U3ydeHHbIE (DaKThI U
TEOpeMbl IUIAHUMETPUU; YMEHHUE OLEHUBAaTh pa3Mepbl 0OBEKTOB
OKpY’KaroIllero Mupa

OK 06 IIposBasaTh
rpakIaHCKO-NTaTPUOTUYECKYIO
MO3UIUIO, IEMOHCTPUPOBATH
OCO3HaHHOE [TOBE/ICHUE Ha
OCHOBE TPaJULIMOHHBIX
POCCUMCKUX TYXOBHO-
HPABCTBEHHBIX LIEHHOCTEM, B
TOM YHUCJIE C YUYETOM
rapMOHU3ALUU
MEKHAIOHAJIBHBIX U
MEXXPEIUTMO3HBIX OTHOLIEHUH,

OCO3HAaHHWE  OOy4YaloIMMHUCA  POCCHUHCKOM

rpancz[aHCKoﬁ UIACHTUYHOCTH,

BHYTPEHHEN

JTyXOBHO-
HpPaBCTBEHHBIX LIEHHOCTEH HaponoB Poccuiickoit
@denepauny, HUCTOPUYECKUX U
KyJIbTYpHBIX Tpaaului, (HOPMUPOBAHUE CHUCTEMBI

HeJICHAIIpaBJICHHOC Pa3sBUTHC

TTO3HUIINH JIMYHOCTHU Ha OCHOBC

HallMOHAJIbHOA

3HAUYUMBIX  IICHHOCTHO-CMBICIOBBIX  YCTaHOBOK,
AQHTUKOPPYILIMOHHOTO MHUPOBO33pEHUS,
[IPaBOCO3HAHUS, 9KOJIOTHUECKOH KYJBTYPBI,

CIIOCOOHOCTH CTaBUTh eI U CTPOUTH KU3HCHHBIC

- YMETh OIEPUPOBATh MOHATUSAMU: IPSIMOYTOJIbHAS CUCTEMA
KOOpJIUHAT, KOOPJAUHATHI TOUKH, BEKTOP, KOOPAWHATHI BEKTOPA,
CKaJISIpHOE MPOMU3BEECHHUE, YTOJl MEX1Yy BEKTOpaMU, CyMMa
BEKTOPOB, TPOU3BE/ICHNE BEKTOPA HA YMCIIO; HAXOAUTH C
MMOMOIIIBIO M3YYEHHBIX (POPMYJT KOOPAMHATHI CEPEINHBI OTPE3Ka,
[paccTOsIHUE MEXY IBYMSI TOUKAMU;

-yMETb BBIOMPATh MOIXOASIINI N3yUYEeHHBIN METO 15l peIIeHUs
3aJauu, paclo3HaBaTh MaTeMaTuyeckue (GakThl U
MaTeMaTHYeCKHe MOJIETH B MPUPOJHBIX U OOIIECTBEHHBIX
SBJIICHUSIX, B HCKYCCTBE; YMEHHE NNPUBOJUTH IPUMEPHI

MaTeMaTHUYECKUX OTKPBITUIM POCCUIMCKON U MUPOBOU
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[IPUMEHATH CTAHAPTHI
AQHTUKOPPYNLIHOHHOTO
[IOBEJICHUS

I[IJIaHbL;
B yacTu rpaxaaHCKOro BOCIUTAHMUS:
- OCO3HAHME CBOMX KOHCTUTYLHOHHBIX IIpaB H
0053aHHOCTEH, yBaKCHHE 3aKOHA U TIPABOTIOPSIKA;
-  NOpPUHATHE  TPAJAULHMOHHBIX  HAMOHAJIbHBIX,
00I11eYeNTOBEUECKUX I'YMaHUCTHYECKUX y
JIEMOKPATHYECKUX LICHHOCTEH;
- TOTOBHOCTH IIPOTUBOCTOSITH HJIC0JIOTUH
DKCTPEMHU3MA, HallMOHAIN3Ma, KkceHo(oouwu,
JNUCKPUMHMHALIMM 110 COLMAJIBHBIM, DPEJINTHO3HBIM,
[PacOBBIM, HALIMOHAJIbHBIM IIPU3HAKAM;
- TOTOBHOCTh BECTH COBMECTHYIO JIE€ATEIbHOCTh B
MHTEepecax IpaxkJJaHCKOro OOIIecTBa, y4acTBOBATH B
CaMOYIIpaBIICHUU B 00111e00pa30BaTeNbHOM
OpraHU3alMH U JIETCKO-IOHOIIECKUX OpraHn3alusiX;
- YMEHHE B3aUMOJCHCTBOBAaTh C COLMAIBHBIMY
WHCTUTYTaMU B COOTBETCTBUU C MX (PYHKIUAMH H
Ha3HAYCHUEM;
- TOTOBHOCTb K T'YMaHHMTAPHOH M BOJIOHTEPCKOM
NIEATENIBHOCTH;

[IaTPUOTUYECKOT0 BOCIIUTAHUS:

- c(OpMHUPOBAHHOCTh POCCHICKON TpakIaHCKOM
NJICHTUYHOCTH, MaTPUOTU3MA, YBAKEHHS K CBOEMY
HapoJy, 4YyBCTBA OTBETCTBEHHOCTH Iepes PonnHon,
rOpJIOCTH 3a CBOM Kpaii, CBOIO PosinHy, CBOM SI3BIK U
KYJIBTYDY, IIPOLLIOE 51 HaCTOsIIEee
MHOTI'OHALIMOHAJILHOTO Hapoaa Poccuuy;

- HCHHOCTHOC OTHOHMICHUC K TOCYIapCTBCHHBIM

MAaTeMaTUYECKON HAYKH.

- YMETh ONEPUPOBATH MOHATUSAMU: CIYYaHBIN OMBIT U CIy4YaiHO®

cOOBITHE, BEPOSATHOCTH CIIYYalHOTO
BEPOATHOCTb C  HCIOJb30BaHUEM
PUMEHSTh (OPMYIBI CIIOKEHHS |

KoMOWHATOpHbIe (akThl W (HOpMYyJaBl TPU PEIICHUH 33]ad;

OLICHUBATb BCPOATHOCTHU PCAJIBbHBIX

CHy‘I&ﬁHLIMH BCJINMYNHAMU, YMCHHC TIpUBOAUTL IIPUMCPHI

IMPOABJICHUA  3aKOHaA OOJIBIINX
O6H_ICCTBCHHBIX SIBJICHHUAX

COOBITHSI; YMETh BBIYMCIATH
rpaUYecKuX  METOJIOB
YMHOKEHHSI BEPOSATHOCTEH,

COOBITHI; 3HAKOMCTBO CO

Jqucesl B IIPUPOJHBIX Y
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CUMBOJIaM,  UCTOPHUYECKOMY M  IPHUPOJHOMY
HacJIeAU0, NaMATHHUKaM, TpPAaJULMAIM  HapOJOB
Poccun, nocruxkenusam Poccun B Hayke, HCKyCCTBeE,
CIIOpPTE, TEXHOJIOTUSX U TPYAE;

- uyelHas yOex/IeHHOCTh, TOTOBHOCTD K CIIY>KEHHIO
n 3amure OredecTBa, OTBETCTBEHHOCTb 3a €ro
Ccyas0y;

OCBOCHHbIE  OOYyYalOIIMMUCSH  MEXKIIPEJIMETHbBIO
[OHATUS W YHUBEpCalbHble Y4eOHbIC JAEHCTBUS

(pCFYJIHTI/IBHBIG, II03HaBaTCJIbHBIC,
KOMMYHUKaTHUBHbIE);
- CIIOCOOHOCTH ux UCIOJIb30BAHUS B

[MO3HABATEJIBHOW M COLMAJIbHOM  IPAKTHKE,
TOTOBHOCTb K CAMOCTOSITENIbHOMY INIAHUPOBAHUIO U
OCYILIECTBIIEHUIO yueOHO JIeSATEIBHOCTH |
OpraHu3ali  y4yeOHOTO  COTPYJHHMYECTBA O
Me1arornyecKMMM pabOTHUKaMU U CBEPCTHUKAMHU, K
y4acTUI0O B TOCTPOEHUM  HMHIWBUYaJIbHOM
00pa3zoBaTeNbHON TPACKTOPHUH,

- OBJIaJIeHUE HaBbIKaMH y4eOHO-

M CCIIEI0BATEIHCKOW, TPOSKTHOU U COIMAITBHOM
NESITENbHOCTH

OK 07 CogeiicTBoBaTh
COXPaHEHHIO OKPY>KAIOIIEH
Cpeabl, pecypcocOepekeHH IO,
MPUMEHSTH 3HaHUS 00
M3MEHEHHUH KJINMaTa,
NPUHINIB OEPEXITMBOTO

- HE TMPUHUMATh JIEUCTBUS, MPUHOCSIIINE BpE]
OKpY>Karollen cpere;

yMETb  MPOTHO3UPOBATH  HEOIATOMPHUSITHHIC
DKOJIOTUYCCKHUE TITOCICACTBUA Hpe)IHpI/IHI/IMaeMI)IX
NEWCTBUM, TPEOTBPALIATh UX;
- paCH_II/IpI/ITB OIIBIT OCATCIIBbHOCTHU JSKOJIOT PI‘-ICCKOfI

yMETh OIEPHPOBATH MOHATUAMHU: (YHKIHSA, HENpepbIBHAS]
(GyHKIMSA,  [POU3BOAHAS,  NEpBOOOpa3zHasi,  ONpe/eIeHHBIN
WHTErpajl; yMETb HaxOIUThb TNPOU3BOAHBIE DJIEMEHTAPHBIX
(yHKIUH, UCHOJB3Ysl CHPAaBOYHBbIE MaTepHallbl; HCCIENOBAaTh B
[POCTEHIINX CllydasX (YHKIMM Ha MOHOTOHHOCTb, HaXOIUTH
HauOOJIbIIIME M HAaUMEHbIINE 3HAYeHHUs (YHKIMH; CTPOUTH
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POM3BOJICTBA, 3P PeKTHBHO
JICHICTBOBATH B YPE3BbIYANHBIX
CUTYaLMsIX

HaIIPABJICHHOCTH;
- pa3zpabarhiBaTh IUIaH peIIEHHS MPOOJIEMBI ¢
Y4E€TOM aHajau3a HMEIOLIMXCS MaTepUANBHBIX H
HEMaTepUaIbHBIX PECYPCOB;

- OCYILECTBJIATH
CpeAcCTB

podecCHOHABHYIO CPELY;

HCHCHaHpaBHeHHBII;'I ITOUCK

repeHoca U CIOCOOOB  JIEUCTBUS B
- YMETh NEPEHOCHUTHh 3HAHHS B MO3HABATEIBHYIO U
MPAKTUYECKYIO 001aCTH KU3HEEATETbHOCTH,

- TpeyiaraTh HOBBIE MPOEKTHI, OLEHUBATH UJCH C
IMO3UIIUHU HOBU3HLI, OPUTMHAJIBHOCTH, HpaKTH‘{eCKOﬁ
3HAYHMOCTH;

- JaBaTh OLEHKY HOBBIM CHUTYalHsIM,

KOPPEKTHBBI

BHOCHUTD

B ACATCIbHOCTD, OLICHUBATD,

COOTBCTCTBUEC PE3YJIbTATOB LEIAAM

rpayK ~ MHOTOWICHOB  C  HCIOJb30BAaHHEM

MATEMATUYCCKOI'O

armapara
IIPOU3BO/THYIO
peuiaTh

aHaJIn3a; MPUMCHATH pu

pelieHnu  3ajad
OpUEHTUPOBAaHHBIC 33aJaud Ha HauOOJIbIIME ¥ HAUMEHbIIHNE
3HAUEHUS, Ha HAX0XJIEHUE ITYTH, CKOPOCTU U YCKOPEHUS;

- YMCTb OIICPpUPOBATH IMOHATUAMMU: JABUKCHHC B IPOCTPAHCTBEC,

Ha JABUKCHUC, IMPAKTUKO-

1n0/100HbIE (UTYpbl B MPOCTPAHCTBE; MCIOJIb30BaTh OTHOILECHHUE
TIoNIaiell MOBEPXHOCTe M 00BEeMOB MOMOOHBIX (GUTYp TpHU
pELICHUH 3a1a4;

- YMETh BBIYHCIATH T'€OMETPUYECKUE BEIUYUHBI (AJUHA, YTOI,
IJI0I1A/1b, 00bEM, IUIOIIA b IOBEPXHOCTH ), UCIIOJIb3Ys U3yUECHHBIE
(hOpMyIIBI U METOIBI

IIK...
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2. CTPYKTYPA U COAEP/KAHUE YYEBHOI'O INIPEIMETA

2.1.  OO6beM IMCHUNJIMHBI M BUIbI y4eOHOH padoThl

Bup yueOHoii padoTsbl

Oobvem ¢ uacax

O061beM 00pa3oBaTe/IbHOI NPOrPaMMbl THCHUILTHHBI 340
B T.4.

OcHoBHoOE cojiep:KaHue 288
BT. U..

TeopeTudeckoe o0ydeHue 266
MPAKTUYECKUE 3aHATUA 22
IIpodeccuonanbHO-OpHEeHTHPOBAHHOE COJIEPKAHNE (COIePIKAHNE 40
NMPUKJIAJTHOT0 MOYJIAA)

BT. 4.

TeopeTHYeCcKoe 00yueHne 4
MPAKTUYECKHUE 3aHITUS 36
NuauBuayajibHbIi NPOEKT (0a/nem)™™

IIpomexyTounas arrecTanus (IK3aMeH) 12
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2.2. TeMaTHYeCKHUIi MJIAH U CO/iep:KaHUE

Hanvenoanue pasiesios Conep:xanue yuye0HOro marepuasa (0CHOBHOe M MpPodeccHoHAJIbLHO- ) ObLen Mopmupyembie
OpPHEHTHPOBAHHOE), 1a00PATOPHbIE U MPAKTHYECKHE 3aHATHS, IPUKJIATHOI
U TeM 4acoB KOMIIeTeHHH
MOYJIb (IIPH HAJIUYMH)
1 2 3 4
OcHoBHoOe coiep:kaHue
Paznen 1. IloBTopenme 20
Kypca MaTeMaTHKH
OCHOBHOM HIKOJIbI
Tema 1.1 Cooeporcanue yuedbnozo mamepuana
Lens u 3a71a4d | ba3oBble 3HaHHMA M YMEHHsA 10 MareMaTuke B TPO(PECCHOHAIBHOH U B
MaTeMaTUKU IPU | TOBCEHEBHOM NIEATEIHHOCTH.
OCBOCHHU CHEIHUAIILHOCTH 2
Tema 1.2 Cooeporcanue yuedbnozo mamepuana
Yucna u  BelMHCIEHHs. | J[eHCTBUS HaJI MOJOKUTEIBHBIMU U OTPUIIATSIBHBIMU YU CIaMHU, OOBIKHOBEHHBIMH U
Bripaxenus U | ICCSITHYHBIMH IPOOSMHU.
npeoOpa3oBaHuUs JeiicTBus co cteneHsaMu, popMyIibl COKPAIIEHHOTO YMHOXEHHSI. 2 OK-01, OK-02,
Tema 1.3. Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue (cooeprcanue npuKiaoHozo OK-03, OK-04,
[eoMeTpHs Ha TIOCKOCTH | MOOYA) OK-05, OK-06,
Bunel mnockux ¢uryp u ux miom@aab. [IpakTUKo-OpHEeHTHpPOBaHHBIE 3a7auyd B OK-07
Kypce reoMeTpUH Ha IIOCKOCTH 4 TK...
Ilpakxmuueckoe 3ansimue
Tema 1.4 Cooeporcanue yuedbnozo mamepuana
[TpouenTHble Borurcnenus | [IpocThie MpOLEHTHI, pa3HbIe CIOCOOBI UX BHIYUCICHUS. CIIOKHBIE TIPOIICHTHI
4
Tema 1.5 Cooeporcanue yuedbnozo mamepuana
VYpaBHeHus 1 HepaBeHCTBa | JIuHelHbIe, KBaJpaTHbIC, APOOHO-THHEHHbBIC YPaBHEHHS U HEPABCHCTBA
IIpakxmuueckoe 3anamue 2
Tema 1.6 Cooeporcanue yuedono2o mamepuana
Cucrembl ypaBHeHUH U | CroCOOBI pEIIEHUS CUCTEM JIMHEHHBIX ypaBHeHMM. [loHsTus: maTpuna 2x2 u 3x3,
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HEPaBEHCTB onpeaenutens Marpuubl. Meron IMaycca. Cuctembl HEJIMHEHHBIX YpaBHEHMM. 4
CucreMbl HEpaBEHCTB
Tema 1.7 Cooepicanue yueonozo mamepuana
BxonHoit KOHTpOJIb Boruncnenuss u mpeoOpazoBaHus. YpaBHEHUS U HEpaBeHCTBA. [eomerpusi Ha
IJIOCKOCTH 2
Paznen 2. IlpsiMble u 20
IUIOCKOCTH B
NPOCTPAHCTBE
Tewma 2.1. Cooeporcanue yuedbnozo mamepuana
OcHoOBHBIE noHATHs | [Ipenmer crepeomerpuu. OCHOBHBIE TOHATUA (TOYKA, TMpsMasi, IUIOCKOCTD,
CTEPEOMETPHH. npoctpancTBo). OCHOBHBIE  aKCHOMBI  crepeomeTpuu.  [lepecekarommecs, 2
Pacrnionoxkenne npsAMBIX M | mapa/ulelbHbIE W CKpEIIUBAroIMecs  npsMbie. [Ipu3HaK W CBOMCTBO
TIOCKOCTEH CKpEIIUBAIOIIUXCS MPAMBIX. OCHOBHBIE TPOCTPAHCTBEHHBIE QUTYPHI.
Tewma 2.2. Cooeporcanue yuedbnozo mamepuana
ITapamnensHocTs NpsAMBIX, | [lapasutenbHubie npsimas W iockocts. Ompenenenune. I[lpusnak. CsoiictBa (C
OpsAMOM M IIOCKOCTH, | joKasateiabcTBOM). [lapamnensubie miockoct. Onpenencuue. [pusnak. CBoiicTBa
IUIOCKOCTEMN (c nokazatenbcTBOM). Terpasap W ero osneMeHThl. [lapamienenumnen u ero OK-01, OK-03,
sneMeHThl. CBOMCTBA MPOTUBOMOJIOXKHBIX TPAHENW U AUAroHaiei napauieienunena. 6 OK-04, OK-07
ITocTpoenune ceuenuii. Pemenue 3anay. 1IK...
Tewma 2.3. Cooeporcanue yuedbnozo mamepuana
[leprieHAMKYISIPHOCTH [lepnenaukymnsipupie npsmbie. [lapanienbHbie TpsiMble, TEPICHAUKYISIPHBIE K
MPSIMBIX, IPSIMOY U miockoctr.  [lpu3HaK  MEpPHEeHAMKYISPHOCTH  TPSIMOM M IUIOCKOCTH.
IJI0CKOCTH, TNIOCKOCTEN HoxazarenbctBo. [lepnenaukynsp v HakiIoHHas. llepneHANKyNISpHbIE MIOCKOCTH.
[Ipu3Hak nepneHauKyIIpHOCTH TIOCKOcTel. Jloka3aTeabCTBO.
PaccTosiHus B TIPOCTPAHCTBE 4
Tema 2.4. Cooeporcanue yuedonozo mamepuana
Teopema 0 Tpex Teopema o Tpex mneprneHauKymspax. Joka3arenbCcTBO. YTOI MEXIYy NpAMOUA H
TCpTICHAMKYpax IJIOCKOCTBIO. YTOJI MEX/Y MIIOCKOCTSIMHU 4
Tema 2.5. Ilpogpeccuonanvno-opuenmuposannoe cooepircanue (cooeprcanue RPUKIAOHO20
[TapannenbHele, Mooyns)
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MePIIECHIUKYIISPHbIE, Akcruombl  crepeomeTrpud.  llepneHIuKyIIpHOCTH  HpSIMOM M IUIOCKOCTH,
CKPEILMBAIOIINECS MIPSMBbIE | MapAJUIEIbHOCTD JBYX MPSIMBIX, HEePHEHANKYIIPHBIX IJIOCKOCTH, 2
NEPIEHAUKYJIIPHOCTD IIJIOCKOCTEN
Ilpakmuueckoe 3anamue
Tema 2.6. Cooepotcanue yuedbnozo mamepuana
Pewenue 3ana4. Ilpsameie 1 | PacmonoxeHue NpsAMBIX M IUIOCKOCTEH B MpocTpaHcTBe. [IepleHIUKYISIPHOCTD |
IUIOCKOCTH B | MapaJijIesIbHOCTh MPSAMBIX U MIockocTel. CKpeluBaronmecs npsimbie
POCTPAHCTBE 2
Pasjnen 3. Koopaunarsl u 16
BEKTOPBI
Tema 3.1 Cooepircanue yueonozo mamepuana OK-02, OK-03,
JlekapToBbI KOOPAMHATHI B | JlekapTOBbI KOOPAMHATHI B mpocTpaHcTBe. [Ipocreiimiie 3aiaun B KOOpIHHATAX. OK-04, OK-07
npocrpancTBe. Paccrosnue | PaccTosiHie MKy IBYMSI TOUKaMH, KOOPIMHATHI CEPEIMHBI OTPE3Ka 4 1IK....
MEXIY JBYMsS TOYKAMH.
Koopmunater  cepeaunsl
OTpe3Ka
Tema 3.2 Cooeporcanue yuedbnozo mamepuana
Bekropsl B ipocTtpancTBe. | BekTopel B mpocTpaHcTBe. CIOXEHHWE M BBIYMTAHHE BEKTOPOB. YMHOXKEHHUE
Yron MeKAy BEKTOpaMH. | BeKTOpa Ha yucio. KomrmianapHsie BeKTOpbl. CKalspHOE MPOU3BEICHUE BEKTOPOB.
Cxanspaoe mpoussefenue | PasiokeHne BEKTOPA IO TPEM HEKOMILTAHAPHBIM BeKTOpaMm. KoopauHaThI BEKTOPA,
BEKTOPOB CKaJISIpHOE MPOU3BEACHUE BEKTOPOB B KOOPJMHATAX, YTOJI MEXKIY BEKTOPAMHU, YIOJ 6
MEXy MPSMOI U MIOCKOCTBIO, YTOJ MEXAY IUIOCKOCTSIMH. Y paBHEHUE MIOCKOCTH.
['eomeTpruyeCcKuii CMBICII ONIPEAETUTENS 2X2
Tema 3.3 Ilpogheccuonanvno-opuenmuposannoe cooepicanue (cooeprcanue RPUKIAOHO20
IIpakTuko- Mo0yns)
opueHTHpoBaHHbIe 3a1aud | KoopnuHaTHas MIO0CKOCTh. BhlunciieHne pacCTOSHUN U IMJIOLAAEeH Ha IUIOCKOCTH.
Ha KoopauHaTHOH | KonmuuecTBeHHbIE pacueTsl 2
IJIOCKOCTH IIpaxmuueckoe 3anamue
Tewma 3.4 Cooepicanue yueonozo mamepuana
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Pemenne 3a7a4.

KoopauHatsl 1 BEKTOPHI

JlekapToBBbI KOOpAMHATHI B TpOCTpaHCTBE. BekTophl B npoctpancTBe. ClioxkeHne U
BBIYMTAHUE BEKTOPOB. YMHOKEHHE BEKTOpa Ha yucio. KoMIutaHapHble BEKTOPBI.
CkansipHOoe  NpPOM3BEACHHE  BEKTOpPOB. Pa3yioxkeHue BekTOopa MO  TpeM
HEKOMILJIaHApHbIM BeKTopaMm. IIpocreiimue 3amaun B koopauHarax. KoopauHarsl

BCKTOpA, PACCTOAHUC MCIKAY TOUYKAMH, KOOPAUHATHEI CCPCANHBI OTPE3Ka, CKAJIAPHOC

NPOM3BEACHUE BEKTOPOB B KOOPAMHATAX, YroJd MEXIY BEKTOPAMH, YToll MEXIY 4

IPSMOM U TIOCKOCTBIO, YOIl MEXKAY IUIOCKOCTSIMU
Paznen 4, OCHOBBI 40
TPUIOHOMETPHH.
Tpuronomerpu4yeckue
pyHKIIHH OK-01, OK-02,
Tema 4.1 Cooeporcanue yuedbnozo mamepuana OK-03, OK-04,
Tpuronomerpuueckue Panuannas mepa yria. IIoBopoT Touku BOKpYr Haudaja KoopauHat. OnpezneneHue OK-05, OK-06,
(GyHKIMKM IIPOU3BOJILHOIO | CHHYyCA, KOCHHYCA, TAHTCHCA M KOTAHTeHCA. 3HAKHM CHHYCA, KOCHHYCa, TAHTCHCA U 4 OK-07
yria, uucia. Paguannas M | KoTaHTeHCa 1O YeTBEpPTSAM. 3aBUCUMOCTh MEXKIYy CUHYCOM, KOCHHYCOM, TaHT€HCOM IIK...
rpajiycHas Mepa yria ¥ KOTAaHT'€HCOM OJTHOTO M TOT'O )K€ yria
ema 4.2 Cooepircanue yueonozo mamepuana
OcHOBHEIE Tpuronomerpudeckue ToxxaecTsa. CHHYC, KOCHHYC, TAHT€HC W KOTaHT€HC YTJIOB Ol
TPUTOHOMETPHYECKUE u - o.. DOpMyIIbl TPUBEACHUS 4
TOYK/IECTBA.
@opMyIIbI IPUBEICHUS
Tema 4.3 Cooeporcanue yuedbnozo mamepuana
Cunyc, xocunyc, TaHrenc | Cymma u pasHocth cuHycoB. CyMMa M pa3sHOCTh KOCHHYCOB. CHHYC W KOCHHYC
CYMMBI M Pa3HOCTH [IBYX | nBoiiHoro yria. ®opmynsl mnonoBuHHOro yria. [IpeoOpa3oBaHusi CymMMBbl
YIJIOB TPUTOHOMETPUUYECKUX (YHKIMH B NPOM3BEACHUE M MPOU3BEACHUS B CYMMY. 6
Cunyc " KOCHHYC | Bplpa)keHue TpUTOHOMETpUYECKHX (YHKIMHA uepe3 TAaHIeHC IOJOBUHHOTO

ABOMHOrO yria. ®opmyisl
IIOJIOBUHHOI'O YyIJIa

aprymenTa. [IpeoGpa3oBanus NpoCTEHIINX TPUTOHOMETPUUECKUX BBIPAKEHUN

Tema 4.4

Cooeporcanue yuedbnozo mamepuana
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@yHKIMHA, HUX CBOMCTBA.

OO6nacth onpeesieHnsl 1 MHOYKECTBO 3HaueHUU (pyHKImit. YETHOCTH, HEUETHOCT®,

CriocobbI 3ajanms | epuoauuHOCTh QyHKIUH. CrocoObl 3a1aHus QyHKIHUN

byHKINN

Tema 4.5 Cooepicanue yueonozo mamepuana

Tpuronomerpuueckue O6nacth ompeneneHuss U MHOXKECTBO 3HAYCHUN TPUTOHOMETPHUYECKUX (DYHKITHIA.

(GYHKIINU, UX CBOWCTBA H
rpaduKku

YeTHOCTh, HEUCTHOCTD, IEPUOIMIHOCTD TPUTOHOMETpUYecknX (yHkmmii. CBoiicTBa
u rpaduxu QyHKIMIA y = cOS X, y =sin X, y =tg X, y = ctg X.

Tema 4.6 Cooeporcanue yuedbnozo mamepuana

[IpeoOpazoBanue Ckatue U pacTshkeHue rpauKoB TPUTOHOMETPUUECKUX (PYHKIIUH.

rpadukoB [TpeoOpa3zoBanue rpauKOB TPUTOHOMETPUUECKUX (PYHKIIUN

TPUTOHOMETPUUYECKUX Ilpaxmuueckoe 3anamue

byHKIMN

Tema 4.7 Ilpogheccuonanvno-opuenmuposannoe cooepicanue (cooeprcanue nPUKIAOHOZ0
Onucanue Mo0yns)

[IPOU3BOJACTBEHHBIX Hcnonp30BaHne CBOMCTB TPUTOHOMETPUUECKUX (QYHKIHMH B MpodecCHOHAIbHBIX

IPOLECCOB  C  TOMOLIBIO
rpaduKoB QyHKIIHIHA

3aja4ax

Hpaxmuwcxoe 3aHamue

Tema 4.8 Cooeporcanue yuedbnozo mamepuana

Oo0patHbie OO6patHbie TpuroHomeTpudeckue GyHkuun. Mx cBoiicTBa u rpaguxu
TPUTOHOMETPHUYECKHE

byHKIINN

Tema 4.9 Cooeporcanue yuedbnozo mamepuana

Tpuronomerpuieckue VYpaBHeHHe cos X = a. YpaBHEHHE sin X = a. YpaBHeHHe tg X = a, ctg X = a.

YpaBHEHUS U HEPABEHCTBA

Pemenne TPUTOHOMCTPUUICCKUX ypaBHCHI/Iﬁ OCHOBHBIX THIIOB: HpOCTeﬁLHHC
TPUTOHOMECTPHUYCCKHUEC YPAaBHCHUA, CBOIAAIIHUECA K KBaJpaTHBIM, PCHIACMbIC
Pa3I0KEHUEM HAa MHOXUTCIIN, OJHOPOAHBIC.

HpOCTCfIH.IPIC TPUTOHOMCTPUYICCKNEC HCPABCHCTBA

Tema 4.10

Cooeporcanue yuedbnozo mamepuana
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Cucrembl CucTtemMbl TPOCTEUILINX TPUTOHOMETPUUYECKUX YpaBHEHUIN 2

TPUTOHOMETPUUYECKUX

YpaBHEHHI

Tema 4.11 Cooeporcanue yueonozo mamepuana

Pemwenne 3anad. ocHoBel | [IpeobGpasoBaHre TPUTOHOMETPHYECKHUX BLIPAKEHUH. Pewenue

TPUTOHOMETPHH. TPUTOHOMETPUUECKUX YPABHEHMM M HEPABEHCTB B TOM YHCJE C MCIOJIb30BAHUEM 4

Tpuronomerpuueckue CBOWCTB (pyHKLIUH.

byHKIMN

Paszngea 5. 8

KommuiekcHbie yncsia

Tema 5.1 Cooeporcanue yueobnozo mamepuana

KommiekcHsie uncia [Tonsitue koMmiuiekcHoro 4yucia. ConpsykeHHbIE KOMIUIEKCHBIE UYMCIIa, MOAYJb U
apryMeHT KOMIUIeKCHOro uucia. @opma 3amucu  KOMIUIEKCHOTO — 4ucia 6
(reomeTpuyeckas, TpPUTOHOMETpUYECKas, anreOpamueckas). ApupmeTndyecKue
JEHCTBUS ¢ KOMIUIEKCHBIMU YHCIIaMU

Tema 5.2 Cooeporcanue yuedbnozo mamepuana

[Ipumenenue BpimonHenue  pacdyeTroB ¢ MOMOIIBKD  KOMIUIEKCHBIX — uucen.  [Ipumepst

KOMILIEKCHBIX YUCE MCIIOJIb30BAaHUS KOMILJIEKCHBIX YUCET 2
Ipaxmuuyeckoe 3anamue

Pa3nen 6. IlponzBoanasn 34

byHkumu, ee

NpuMeHeHHne

Tema 6.1 Cooeporcanue yuedbnozo mamepuana

ITonsarue IIPOM3BOJIHOMU. | OmpeieieHne YUCIIOBON TOCIEI0BATEILHOCTH M CITOCOObI ee 3amanus. CBoiicTBa

@opmynsl M I[PaBUIIA | YUCIOBBIX MOCenOBaTebHOCTEH. OnpeseneHne mnpejena MOCieA0BaTeIbHOCTH.

Qg epeHIpPOBaHUS Breruncnenne  mpemenoB  mocnepoBaTtenbHOcTel.  I[lpemen  pyHkmum  Ha 4
o6eckoneunoctu. [Ipenen pynkuuu B Touke. [Ipupamenue aprymenra. [lpupamenue
dbyHKMKM. 3amaud, NPUBOAAIIME K TIOHATHIO TPOM3BOAHON. OrmpeneneHue
IIPOU3BOJHON. AJITOPUTM OTBICKAHUS ITPONU3BOTHOU

Tema 6.2 Cooeporcanue yuedbno2o mamepuana
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IIponsBoaHbIe CYMMBI,
pa3sHOCTH  NPOU3BEACHUS,
4aCTHOIO

Dopmyinel quddepenunposanus. [Ipasuna quddepenpopans

Tema 6.3

[IpounzBoHbIE
TPUTOHOMETPUUECKHUX
¢byaknui.  [IpowsBoaHas
CIIO’KHOW (DYHKITHH

Cooepicanue yueonozo mamepuana

Onpenenenue cinoxxHoit GpyHkiuu. [IponsBoaHas TPUTOHOMETPUYECKHX (YHKIUH.
[Tpon3BoHas CIOKHON PYHKIIUU

Tema 6.4

Ilonstne 0
HENPEPBIBHOCTH (PYHKITHH.
Metoa nHTEpBaIOB

Cooeporcanue yuedbnozo mamepuana

[Tonstue nempepsiBHOW (QyHKIMH. CBoiicTBa HeNpephBHON QyHKIUH. CBS3b
MEXy HETIPEPHIBHOCTHIO U TP PEpEeHIIMPYEMOCTHIO (PYHKIIUN B TOYKE. AJITOPUTM
pelIeHNs HEPaBEHCTB METO/10M UHTEPBAJIOB

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-06,
OK-07
IIK...

Tema 6.5 Cooeporcanue yuedbnozo mamepuana

I'eomerpuueckuit u | ['eomerprueckuii CMbICT TPOU3BOAHOM (YHKIMHM — YIJIOBOW KOX(PHUIHMEHT

buznyeckuit CMBICH | KacaTelbHOW K rpaduky (QyHKIMH B TOYKE. YpaBHEHHE KacaTeIbHOU K Trpaduky

IIPOU3BOTHOM (GyHKIMU. AJNTOPUTM COCTaBIIEHUSI YpaBHEHHs KacaTelabHOW K rpaduky (QyHKIMH
y=f(x)

Tema 6.6 Cooeporcanue yueobnozo mamepuana

Pusnyeckuit CMBICT | @U3nYecKUil (MEXaHUYECKHI) CMBICI TNMPOU3BOJAHON — MIHOBEHHAasi CKOPOCTh B

MIPOU3BOIHOM B | MoMeHT Bpemenn t: v = S' (1)

npo(eCCHOHANEHBIX IIpakxmuueckoe 3anamue

3a/1ayax

Tema 6.7 Cooepicanue yueonozo mamepuana

MOHOTOHHOCTh (PYHKIIHH.
Touku 3xcTpeMyMa

Bo3pacranne u yObiBaHME (PYHKIIMH, COOTBETCTBHME BO3pAaCTaHMsI W YyOBIBaHMS
¢byHKIIMM 3HaKy Npou3BoAHOW. I[loHATHE TPOM3BOAHONW BBICHIETO MOPSIKa,
COOTBETCTBHUE 3HaKa BTOPOW MPOU3BOIHON BBIMTYKIOCTH (BOTHYTOCTH) (PYHKIIMH Ha
oTpe3ke. 3ajjaud Ha MAaKCUMyM U MUHMMYM. [loHSTHE acUMMTOTHI, CIIOCOOBI HX
orpenieNieHusl. AJTOpUTM HCCeoBaHUsS (YHKUIMU MU TOCTPOCHHUs ee rpaduka c
MOMOIIBIO MPOU3BOIHOM. [IpoOHO-TMHEeHAs PyHKIIHS

Tema 6.8

Cooepicanue yueonozo mamepuana
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Hccnenosanue Gpynkumii u | Yiccaenosanue GpyHKIun Ha MOHOTOHHOCTb U IIOCTPOCHUE TPAUKOB. 2
MOCTPOCHHE TPaPHKOB
Tema 6.9 HauGonbiiee u | Codepircanue yueonozo mamepuana
HAUMEHbIIIEE 3HayeHusa | HaxoxaeHne HamOOJIBIIET0 W HAUMEHBIIETO0 3Ha4YeHWH (YHKIUH, MOCTpOCHUE
byHKIMN rpaduKOB MHOTOYJICHOB C HCIIOJIb30BAHUEM arlapara MaTeMaTHIecKOro aHaIn3a 4
Tema 6.10 Ilpogheccuonanvno-opuenmupoeannoe cooepicanue (cooeprcanue RPUKIAOHOZ0
Haxoxnenue Mooyns)
ONTUMAJILHOTO pe3ynbTaTa | HamMensinee u HanOombIee 3HaUCHUE (DYHKIIUH 2
C IOMOIIBIO TPOM3BOIAHON | [Ipaxmuueckoe 3ansamue
B IIPAKTHUYECKUX 3a7adax
Tema 6.11 Cooeporcanue yuedbnozo mamepuana
Perenne 3aga4. | Gopmynsl u npaBuia quddeperupoBanus. Mcenenoanue GyHKIUI ¢ TOMOIIBIO
IIpoussoanas Gynkuuu, €€ | npousBoaHoi. HanGosbinee u HauMeHblee 3HaYeHUs (yHKIIUH 2
MIPUMEHEHHE
Paznen 7. 46
MHoOrorpaHHuKM M Tesa
BpalleHust
Tema 7.1 Cooeporcanue yueobnozo mamepuana
Bepmmnel, pedpa, rpanu | [Tonstre MHOTOrpaHHUKA. ET0 3J€MEHTHI: BEpIIUHBI, peOpa, TpaHu. [[HaroHasb.
MHOTOI'paHHHUKA Ceuenue. Boimykiible 1 HEBBITTYKJIbIE MHOTOTPaHHUKH
4
Tema 7.2 Cooeporcanue yuedbnozo mamepuana
[Ipusma, ee | [lonarue npusmbl. Ee ocHoBaHus U GokoBble TpaHu. Bricora mpusmel. [Ipsmas u
COCTaBJISIFOLME, CEYCHME. | HakJIOHHas npu3Ma. [IpaBunbHas npusma. Ee ceuenne
[Ipsimas u  mpaBUIBHAs 4
MIPU3MBI OK-01, OK-02,
Tema 7.3 Cooepicanue yueonozo mamepuana OK-03, OK-04,
[Mapamnenenunen, Ky0. | [lapannenenunen, CBOWCTBAa MPSAMOYTOJIBHOTO Mapajuienenumnena, kyd. Cedenue 2 OK-05, OK-06,
Ceuenue Ky0a, | Kkyba, mapajuiesenumnesna. OK-07
napajuiesenunesia IIpaxmuueckoe 3anamue IIK...
KonTtponbhas pabora. 2
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Tema 7.4

IIupamuna, ee
COCTaBJIAIOLIUE, CEYCHHUE.
[IpaBunbHass  nMpamuza.
¥YcedeHHas nupamuaa

Cooepicanue yueonozo mamepuana

Hpaxmuuecxoe 3aHamue
HI/IpaMI/II[a u ec oaeMmeHTel. CeueHue nupamMuabl. HpaBI/IJILHaSI nmupamMuaa.
VYceuennas nmupamMmujia

Tema 7.5

Cooepotcanue yuedbnozo mamepuana

BoxoBasg u noyiHas | [Inomaae 60KOBOM M MOJIHON MOBEPXHOCTH MPU3MBI, TUPAMHU/IBI

MIOBEPXHOCTh MIPU3MBI,

MTUPaMUJIbI

Tema 7.6 Cooeporcanue yuedbnozo mamepuana

Cummerpus B Kyoe, | CHMMETpHsl OTHOCHTENBHO TOYKH, HPAMOM, rmiockoctd. CuMmmerpusi B KyoOe,
napasienenumnee, napajuiejenunesie, npusMe, Iupamuie

IIpU3Me, MUpamMuIe

Tema 7.7
[Ipumepsr cummerpuil B

Ilpogheccuonanvho-opuenmuposannoe cooepicanue (cooeprcanue nPUKIAOHOZ0
Mmooyns)

npodeccuu CuMmmeTpus B IpUPOJIe, apXUTEKType, TEXHUKE, B ObITY

Tema 7.8 Cooeporcanue yuedbnozo mamepuana

[TpaBusbHBIE [ToHsTHE TPAaBUIBHOTO MHOTOTPpaHHUKA. CBOHCTBA MPAaBMIIBHBIX MHOTOTPAaHHUKOB
MHOTOTPaHHUKH, uXx | Ilpakmuueckoe 3ansmue

CBOMCTBA

Tema 7.9 Cooeporcanue yuedbnozo mamepuana

My, ero | Hunuuap u ero snemeHTsl. CedeHne MUIUHpa (MapauieIbHOe OCHOBAHUIO U OCH).
cocrapisrome. Cedenue | PasBepTka HUIMHIpA

IWTAHIPA

Tema 7.10 IpogeccuoHaILHO-OPHEHTHPOBAHHOE cojep;kaHue (conep:kanue
Konyec, €ro | MPUKJIATHOr0 MOXYJIS)

cocrapsiione.  Ceuenune | Konyc u ero oamementol. CeueHue KOHyca (mapajuiebHOE OCHOBAaHHIO |
KOHYyCa MPOXOJsIIee uepe3 BEPIINHY), KOHMUeCKHue ceueHus. Pa3BepTka koHyca

Tema 7.11 Cooepicanue yueonozo mamepuana
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VYceuennslii konyc. Ero oOpa3syromas u BeicoTa. CeueHue YCEUeHHOTO KOHYyCa

VY cedeHHbI KOHYC.
Ceuenue YCEUEHHOTO 2
KOHYcCa
Tema 7.12 Cooepoicanue yuedbnozo mamepuana
IIlap u cdepa, ux ceyenus | [llap u cdepa. Bzaumuoe pacmonoxenne chepbl u miockoctd. CedeHue miapa,

cepsr 4
Tema 7.13 Cooepotcanue yuedbnozo mamepuana
[TonsaTue 06 00beme Tena. | Ioustie 06 o0beme Tena. OObeM Kyba W MPAMOYTOJNILHOTO Mapasuiesenuea.
OrHomenue 00beMOB | O6beM npM3Mbl M OWIMHApa. OTHOmEHME O00BEMOB  IOJOOHBIX  TeEJL 4
MOJO0HBIX TeJ ['eomeTpuyecKuii CMBICI ONpeaeIuTeNs 3-TO MOpsIKa
Tema 7.14 Cooeporcanue yuedbnozo mamepuana
Obbembl W TUIOWAMM | OGpembl upaMuabl U KoHyca. OGbem wapa. [L1ommam noBepxHOCTeli Tel 2
MIOBEPXHOCTEH Tel
Tema 7.15 Cooepircanue yueonozo mamepuana
Kombunanumn KomOuHamu reoMmeTpuyeckux Tein
MHOTOIPAaHHUKOB U Tel | [Ipakmuueckoe 3ansmue 1
BpAIICHUS
Tema 7.16 Cooeporcanue yuedbnozo mamepuana
I'eomerpuueckue Hcnonp3oBaHne KOMOWHAIMP MHOTOIPAaHHUKOB M TE€J BpAIIEHHs B IMPAKTUKO-
KOMOMHAIIMM Ha PAKTUKE | OPUEHTHPOBAHHBIX 33auax

Ipaxmuuyeckoe 3anamue 1
Tema 7.17 Cooeporcanue yueobnozo mamepuana
Pererme 3a71a4. | OOBbEeMBI U IJIOMIAAHN TOBEPXHOCTH MHOTOTPAHHUKOB U TEJI BPALLICHUS
MHOrorpaHHuku H  Tena 4
BpAILCHUS
Pasnean 8. 14
ITepBooOpa3nasn
Dymictun, ce OK-01, OK-02,
npUMeHeHHe OK-03, OK-04,
Tema 8.1 Cooeporcanue yuedono2o mamepuana
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[lepBoo6pasHas (yHKIMH. | 3a4a4a O BOCCTAHOBICHHM 3aKOHA [BIDKCHHS IO M3BECTHOW CKopocTH. IlomsTie OK-05, OK-06,
IIpaBuna HaxoxaeHus | AHTErpupoBanyusa. O3HAaKOMJIEHHE C NOHATHEM MHTETpaga M NEepBOOOpasHOM s OK-07
TIepPBOOGPA3HBIX byakuun y=f(x). Pemenne 3amauy Ha CBS3b MEPBOOOpPA3HOW M €€ IMPOM3BOJIHOM, IIK. ..
BBIUMCJICHHE TIEpBOOOpa3HON st naHHOW QyHknmu. Tabnwma dopmyn s
HaXO0XJ/IeHUs epBo0oOpa3HbIX. M3yueHue npaBuia BHIYUCICHUS EPBOOOpa3HON
Tema 8.2 Cooeporcanue yuedbnozo mamepuana
ITnomane KpHBOJII/IHefIHOfI 3amauu, NPUBOJSIINE K IIOHATHIO OIIPEACICHHOI'O HHTErpaja — O BBIYMCJICHUU
Tpamneuuu. @opmyna | ruromaa  KPUBOJIMHEHHOW —Tpameuud, O TepeMelleHHH TOYKH. [loHsATHe

Herorona — JleiiOumma

ompeAenéHHOro  uHTerpana.  l'eomerpuyeckuit u  (Qu3MUECKHili  CMBICT
ompezaeneHHoro unrerpaia. @opmyna Hetorona— Jleitoauia

Tema 8.3
Heonpenenennslit u
oTpeieNICHHbI UHTETPaIbI

Cooeporcanue yuedbnozo mamepuana

Ilonstue HCOMPCACIICHHOI'O MHTCTIpaia

Tema 8.4

[Tonsarue 00
ONPEIETICHHOM HWHTErpasue
Kak IIoua
KPHUBOJIMHENHOH Tpanenyuu

Cooeporcanue yuedbnozo mamepuana

FGOMeTpI/ILIeCKI/Iﬁ CMBICJI OIIPEACIICHHOI'O NUHTCTpaJIa

Tema 8.5
OnpeneneHHblil  MHTETpajn

Ilpogheccuonanvno-opuenmuposannoe cooepicanue (cooeprcanue nPUKIAOHOZ0
Mooyns)

B JKU3HHU I'eomerpuueckuii cmbicn ompeaeneHHoro wuHTerpana. ®opmyna HeioroHa -
JleiiGHu1a.
Pemenue 3a1a4 Ha MpUMEHEHNE UHTETpaia JJIs BEIUMCICHUS] (PU3NYECKUX BETUIUH
U IUIOIIa e
IIpaxmuueckoe 3anamue

Tema 8.6 Cooepicanue yueonozo mamepuana

Permenue 3agad. | [TepBooOpaszHas Gpynkuuu. [IpaBuna HaxoxxaeHus nepBoodpa3Heix. Ee npumenenue

[lepBoobOpazHas QyHkuuUH,
ee MpUMEHEHHUE

36




Pasznmen 9. 18
Crenenu U KOPHH.
Crenennast pyHkuus OK-01, OK-02,
Tema 9.1 Cooeporcanue yuedbnozo mamepuana OK-03, OK-04,
CrenmenHas  QyHKUMS, €€ | [Joustue KOPHS N-0if CTeNeH) U3 AeHcTBUTENbHOTO uncia. Dynxmun y = "X ux OK-05, OK-07
CBOHCTBA cBoiicTBa 1 rpaduku. CBOKCTBa KOPHS N-0il CTENEHU
4
Tema 9.2 Cooeporcanue yuedbnozo mamepuana
[IpeoOpazoBanue [Ipeo6pa3oBanue nppanoHaIbHBIX BhIPAKEHUN
BBIPQXEHUI ¢ KOpHAMHU N- 4
Ol CTeneHn
Tema 9.3 Cooeporcanue yuedbnozo mamepuana
Cpoiictea  cremenu ¢ | [loHsiTre cTemeHH ¢ JFOOBIM palMOHATBHBIM TOKa3areneM. CTeneHHbIe QYHKINH,
panioHaIIbHBIM U | X CBOMCTBA U rpaduKku
IEHCTBUTEIHHBIM 2
MOKa3aTeISIMH
Tema 9.4 Cooeporcanue yuedbnozo mamepuana
Pemenue PaBHOCHMIIBHOCTh MpPAllMOHANBHBIX YpaBHEHUH W HEpaBEeHCTB. MeToabl uX
UppaIMOHATEHBIX pemnieHus. Penenre uppanuoHanbHbIX YpaBHEHHM U HEPABEHCTB
YpaBHEHHIA U HEPABEHCTB 6
Tema 9.5 Cooeporcanue yuedbnozo mamepuana
Crenenun u KopHHU. | Onpenenenue creneHHol (yHkuuu. Mcrnonb3oBaHue ee CBOWCTB IPU PELLIEHUU
CrenenHas QpyHKIUSA YPaBHEHHI U HEPABEHCTB 2
Pasznen 10. 18
Iloka3zatenbHas
byukums
Tewma 10.1 Cooeporcanue yuedbnozo mamepuana
[ToxazarenpHas ¢GyHkuus, | Crenenb ¢ MPOM3BOJIBHBIM  JEHCTBUTENBHBIM  MOKasareneM. OmpeneleHue
ee CBOMCTBa MOKAa3aTeNbHONH (PYHKIIMH, €€ CBOMCTBa W TrpaduK. 3HAKOMCTBO C MPUMEHEHUEM
MoKazaTeIbHOW (yHKITMU. PelieHne moka3aTenbHBIX YpaBHEHUN (PYHKIIMOHAIHHO- OK-01, OK-02,
rpaduYecKuM METOIOM 8

37




Tema 10.2 Cooepoicanue yuedbnozo mamepuana OK-03, OK-04,
Pemenne mnokasaTenbHbIX | PemieHue MOKa3aTeNbHBIX YpPaBHEHHH METOJOM ypaBHHBAaHHS IOKa3aTelei, OK-05, OK-07
YPaBHEHMI U HEPABCHCTB | METOJOM BBEJCHHS HOBOMW IEPEMEHHOM, ()YHKIIMOHAIBLHO-TPAGUUIECKUM METOOM.

Penienne nokazaTenbHbIX HEPABEHCTB 2

Ilpakmuueckoe 3ansamue
Tema 10.3 Cooeporcanue yueonozo mamepuana
Cucrembl 1OKa3aTeNbHBIX | PerreHne CUCTEM MOKa3aTEIbHBIX YPaBHEHHIA
ypaBHEHHI 4
Tema 10.4 Cooeporcanue yuedbnozo mamepuana
Pewienne 3a1a4. | PemieHne mnokas3aTeNbHBIX YpPAaBHEHHM METOJOM YPaBHUBAHMS NOKa3aTeleud u
[TokazarenbHast QyHKIHS METOJIOM BBEJEHHUSI HOBOM MEPEMEHHOM. PelieHne nokasaTeabHbIX HEPABEHCTB

4

Paznen 11. Jlorapudmpi. 30
Jlorapupmuueckas
byukums
Tema 11.1 Cooeporcanue yuedbnozo mamepuana
Jlorapudm gncna. | Jlorapudm uncna. JlecITHUHBIN U HATYpaIbHBIN J0rapudMBbI, YUCIIO €
JecsaTuaHbIi u
HaTypaJbHbBIN JOorapudMel, 4
YHCIIO €
Tema 11.2 Cooeporcanue yueobnozo mamepuana
CroiictBa  norapudmos. | CpoiicTBa sorapudmon. Onepaiust JorapugMUpOBaHHSI.
Omneparust 6
JorapupMHUPOBAHHS OK-01, OK-02,
Tema 11.3 Cooepicanue yueonozo mamepuana OK-03, OK-04,
Jlorapugpmuueckas Jlorapudmuueckas GyHKIUSA U €€ CBOWCTBA OK-05, OK-07
¢byHK1us, ee cBOicTBA 4 IIK...

Tema 114

Cooeporcanue yuedbnozo mamepuana
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Pemienne [Tonsitue mnorapudmudeckoro ypaBHeHus. Ormepanus TOTCHIMPOBaHUSA. 1pu
norapupMUIECKUX OCHOBHBIX METO/Ia peIleHus JorapupMuueckux ypaBHEHHIl: (YHKIMOHAIBHO-
YpaBHEHUI U HEpaBeHCTB | rpaduyecKuii, METOJ MOTCHLUPOBAHMS, METOJ BBEICHUS HOBOW MEPEMEHHOI.
Jlorapudmuueckre HepaBEHCTBA 8
Tema 11.5 Cooeporcanue yuedonozo mamepuana
Cucremsl ANTOPUTM pEIICHUS] CHCTEMbl YpaBHEHUU. PaBHOCHIBLHOCTH JorapupMHUECKUX
JorapuMUIECKUX YpaBHEHUU U HEPABEHCTB
YpaBHEHHI 4
Tema 11.6 Ilpogheccuonanvho-opuenmupoeannoe cooepicanue (cooeprcanue nPUKIAOHOZ0
Jlorapu¢pmsl B NpUPOAE U | MOOYIs)
TEXHUKE [Tpumenenne norapudpma. Jlorapudpmuyeckas crnupanb B npupoae. Ee
MaTeMaTU4YeCKHe CBOMCTRA 2
Ilpaxmuueckoe 3anamue
Tema 11.7 Cooeporcanue yuedbnozo mamepuana
Perienne 3agad. | Jlorapupmuueckas  pyHkuus.  Pemenume — mpocTedmmx  JiorapuMUYecKHx
Jlorapumsel. yYpaBHEHUU 2
Jlorapudmuueckas
GbyHKIHS
Paznen 12. 10
MHuoxecTBa. IJIeMeHTBI
Teopuu rpagos
Tema 12.1 Cooeporcanue yueobnozo mamepuana
MHuosxecTBa [Tonsitue muoxectBa. [logMHOkecTBO. Onepaliuy ¢ MHOKECTBaMU
2
Tema 12.2 Ilpogpeccuonanvrno-opuenmuposannoe cooepircanue (cooeprcanue NPUKIAOHO20
Onepanuu ¢ MHOXKECTBAMH | M0OOY/15)
Onepanuu ¢ MHOKECTBaMU. PellleHne npukiIagHbIX 3a1a4d
IIpakxmuueckoe 3anamue 2
Tema 12.3 Cooeporcanue yuedbnozo mamepuana
I'padnr [Tonsitue rpaga. Csa3ubIi rpad, AepeBo, HUKI Ipad Ha MIIOCKOCTH
Ilpakxmuueckas paboma 4
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Tema 12.4
Peiienue 3ajad4.

MmuoxectBa, ['padsr u ux

Cooepicanue yueonozo mamepuana

Onepanu ¢ MHOXecTBaMu. OnHMcaHuWe pealbHBIX CHUTYyallud C TOMOIIBbIO
MHO>KeCTB. [IpuMeHeHue rpadoB K pelieHuIo 3a1a4

MIPUMCHECHHE 2
Pasuﬁen 13. DJeMeHTbI 26 OK-01, OK-02,
KOMOMHATOPHKH, OK-03, OK-04,
CTATHCTHKH ) U Teopum OK-05, OK-07
BepOSITHOCTEH 7K.
Tema 13.1 Cooeporcanue yuedbnozo mamepuana
OcHOBHbIE nousatus | IlepectaHoBKH, pa3MelIeHNs], COUETAHUS.
KOMOHWHATOPUKHU 4
Tema 13.2 Cooeporcanue yuedbnozo mamepuana
CobsItne, BEPOATHOCTh | COBMECTHBIE M HECOBMECTHBIE COOBITHS. TeopeMbl O BEPOSTHOCTH CYMMBI
coObiTus.  CrloxeHHue U | coObITHI. Y CIOBHAsS BEPOSATHOCTD. 3aBUCHMbIE U HE3aBUCHMBIE COOBITHA. TeopeMbl
YMHOXXEHUE BEPOATHOCTEN | O BEPOSITHOCTH MPOU3BEICHHS COOBITHH.
4
Tema 13.3 Ilpogheccuonanvno-opuenmuposannoe cooepicanue (cooeprcanue nPUKIAOHOZ0
BepositHOCTB B | M0oOyns)
npoQeccHOHaATBbHBIX OTHOCHUTENBbHAS YacTOTa COOBITUS, CBOMCTBO €€ YCTOWYMBOCTH. CTaTHCTHUYECKOE
3ajavax orpeieneHne BeposTHOCTH. OLeHKa BEPOATHOCTH COOBITHS
IIpaxmuueckoe 3anamue 4
Tema 13.4 Cooeporcanue yueobnozo mamepuana
JluckpetHas cayvaiiHas | Bugpl ciydaitapix BenuuuH. OmpeseseHrue JUCKPETHON CIIyYailHOW BENUYHHBI.
BEIMYMHA, 3aKOH €¢ | 3aKOH paclpenciacHus JUCKPETHOM CllydalHOM BenWuuHbl. Ee 4uciioBble
pacripenieneHus XapaKTePUCTUKU 4
Tema 13.5 Cooeporcanue yuedbnozo mamepuana
3amayn  MareMaTtM4eckod | Bapwanmonnbii psg.  [lomuron dwactor u  rucrorpamma.  CTaTHCTHYECKHE
CTaTUCTHKH XapaKTepUCTHKU psiJia HAOII0JaeMbIX TaHHBIX
4
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Tema 13.6
CocraBiieaue TAOIUAIl ©

auarpaMm Ha IIPAKTHUKE

Ilpogpeccuonanvno-opuenmuposannoe cooepircanue (cooeprcanue NPUKIAOHO20
Mo0yn)

[TepBuunas 06pabOTKa CTaTUCTUYECKHUX MaHHBIX. [ paduueckoe ux mpencraBieHue.
HaxoxneHue cpeqHIX XapaKkTEepUCTUK, HAOII0JaeMbIX TaHHBIX

IIpakmuueckoe 3ansmue 4
Tema 13.7 Cooeporcanue yuedonozo mamepuana
Perenme 3a7a4. | DneMeHTl KoMOuHaTOpHKH. CoObITHE, BEpOSTHOCTH COOBITHA. ClokeHue u
D1eMeHThI YMHOXEHHE BEPOSITHOCTEN
KOMOHMHATOPHKH, 2
CTaTUCTUKM M  TEOpUH
BEPOSITHOCTEMN
Pa3znen 14. YpaBHeHusi u 28
HepaBeHCTBa
Tema 14.1 Cooeporcanue yuedbnozo mamepuana
PaBHOCMIIBHOCTB PaBHOCUIBHOCTE ypaBHeHUN M HepaBeHCTB. OmnpezeneHus. OCHOBHBIE TEOPEMBI
YPaBHEHHMM W HEPABEHCTB. | paBHOCWJIBHBIX IIE€PEXO0Jax B YpaBHEHUSX M HepaBeHCTBax. OOIMe MeETOabl
OOmmpme MeToAbl pENIeHUsT | pellieHus YPaBHEHMI: MEpeXxoj OT paBeHCTBA (YHKIUA K PaBEHCTBY apryMEHTOB 4
JUIE MOHOTOHHBIX (DYHKLUH, METOJI PA3JIOKEHUS] HA MHOKUTENH, METOJI BBEICHHS
HOBOM MepeMeHHON, PYHKIIMOHAIbHO-TpaduIeCcKHil METO
Tema 14.2 Cooeporcanue yueobnozo mamepuana
I'paduyeckuit MeTon | O0mure METOAbl PelIeHHs] HEPABEHCTB: MEPEX0/l OT CPAaBHEHUS 3HAUEHUN (PYHKIIMM
pelIeHus YPaBHEHMM, | K CpPaBHEHHIO 3HAYCHUH apryMEHTOB [UIi MOHOTOHHBIX (DYHKIMH, METOJ OK-01, OK-02,
HEPABEHCTB MHTEPBANIOB, QyHKIMOHATIbHO-Tpaduyeckuit Meron. ['paduueckuit MeTon pemeHus OK-03, OK-04,
YPaBHEHUI U HEPABEHCTB 4 OK-05, OK-06,
Tewma 14.3 Cooeporcanue yuedbnozo mamepuana OK-07
VYpaBHenus u HepaBeHCTBa | OmpeneneHue Moayisi. Packpeitme wmoaynss mo onpeaeneHuro. IIpocreiimie IIK...
C MOZYJIEM YPaBHEHHUs M HEPABEHCTBA ¢ MoayyieM. [IpumeHeHre paBHOCWIBHBIX MEPEXOJO0B B
OTpe/ieNIEHHBIX TUIaX YpaBHEHUI U HEPABEHCTB C MOJYJIEM 4
Tema 14.4 Cooepotcanue yuedbnozo mamepuana
VYpaBHEHMSI M HEPABEHCTBA | 3HAKOMCTBO ¢ apameTpoM. [Ipocreiiiiue ypaBHEHUS 1 HEPABEHCTBA C TAPaMETPOM
C rmapamMeTpamMu 6
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Tewma 14.5
CocraBiieHUe U peLICHUE
npodecCUOHANIBHBIX 3a/1a4

Ilpogpeccuonanvno-opuenmuposannoe cooepircanue (cooeprcanue NPUKIAOHO20
Mo0yn)

Pemrenne TeKCTOBBIX 3aJa4 HpO(l)eCCI/IOHaJ'IBHOFO COACPKAHUSA

C IOMOILBIO YPAaBHEHUI Ipaxmuueckue 3anamus 8
Tema 14.6 Cooepicanue yueonozo mamepuana
Pemenue 3agad. | OOIre MeToIbl pelIeHNs YpaBHEHUN. Y paBHEHUS U HEPABEHCTBA C MOJYJIEM U C
VYpaBHEHHUS U HEPABEHCTBA | MapaMeTpamMu

Ilpakmuueckoe 3ansmue 2
IIpomexyTounas arrecTanus (JK3aMeH) 12
Bcero: | 340
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3. YCJIOBUS PEAJIM3AIIMN PABOYEN ITPOTPAMMBI
3.1. TpeGoBaHusi K MUHUMAJBLHOMY MATEPHAIBLHO-TEXHHYECKOMY 00ecredeHHIo

Peanuzanus nporpaMmbl TUCIUILIMHBI TPEOYeT HATUYHS yueOHOTO KaOMHETa MAaTEMaTHKH.
O6opynoBanue yaeOHOTo KabUHeTa!

- IOCAI0OYHBIC MECTA M0 KOJIMYECTBY 00YJArOIIUXCS;

- pabodee MeCTO Mpero1aBaTels;

- KOMILIEKT y4eOHO-HArJISTHBIX TTOCOOHIA;

- KOMIUJIEKT 3JICKTPOHHBIX BHICOMATEPUAIIOB;

- 3a/1aHUs JJ11 KOHTPOJIBHBIX PadoT;

- mpoeCCHOHATILHO OPUEHTUPOBAHHBIC 3a/1aHHS;

- MaTepUalIbl IK3aMCHa.

Texuuveckue cpeiCTBa 00 yUCHHUS:

- IEPCOHAIILHBIH KOMITBIOTEP C JIUIIEH3HOHHBIM IIPOrPAMMHBIM 00ECIICUCHUEM;
- IPOCKTOP C IKPAHOM.

3.2. UndopmannonHoe odecrevyeHne 00yyeHus

1. JIna peanuzanuu nporpamMmbl OuOIuoTedHbI (HOHT 00pa3oBaTeNIbHON OpraHU3alK JOKEH
UMETh TICYaTHBIE W/WIM DJIEKTPOHHBIE O00pa3oBaTelbHbIE W WH(GOPMALMOHHBIE PECYPCHI,
PEKOMEH/IOBAaHHBIE ISl KCIIOJIb30BAaHHUA B 0OOpa30BaTENbHOM IIpOLIECCE, HE CTaplle IATH JIET ¢
MOMEHTA U3/1aHus:
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2. bammakoB M.M. MaremaTnka: anreOpa W Hadala MaTeMaTHYECKOTO aHaIHM3a, T€OMETPHUS
[Texct]: Yue6. mna cryn. yupexaenuin CIIO / M.M. bammakoB. — 4-e u3n., crep. - M.:
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBIIIEOBEPA30BATEJIBLHOM JUCHUILINHBI

KoHTpoJsib U olleHKa pe3ylbTaToB OCBOCHMs 00I1e00pa30BaTeIbHOM AUCHUIUIMHBI PACKPBIBAIOTCS

yepe3  JAUCHUIUIMHApHBIE  pPe3yNbTaThl, HAampaBlieHHblE Ha  (opMuUpoBaHHE OOMMX |
npoeCCHOHATBHBIX KOMIETEHIIUI 10 pa3/iesaM U TeMaM COIep)KaHus yaeOHOro MaTepHara.
Oomas/npogeccnonaibHas Pasznen/Tema Tun oneHoYHbIX
KOMIIEeTeHHsI MepOoNpHUATHS

OK 01. Beibupats ciocoOsI P 1, Tema 1.1, 1.2, 1.3 T-o/c, 1.4, 1.5, | TecrupoBanue
peleHus 3a1a4 16 VYeTHBII onpoc
npodeccrnoHaIbHOM P 2, Tewmer 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/¢, | \aremarnueckuii
ACHICIIEHOCTH B3, Towsn 3.1, 32,33 Tole, 34 UKTAHT
HPHMEHHITEILHO P 4, Tewmsi 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | HAHBHAyaTbHAs
K pa3JIMYHBIM KOHTEKCTaM -o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSTEIIbHAS

P 5, Temsr 5.1, 5.2 pabora

P 6, Temnr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [Ipencrasnenue

6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pe3ynbTaToB

P7, Temn1 7.1,7.2,7.3,7.4,7.5, 7.6, MPAKTHICCKHIX pa60T

7.7 11-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11, 3aiyTa TBOPUECKHX

7.12,7.13,7.14,7.15, 7.16, 7.17 pabot

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 anmTa

P9, Temsr 9.1, 9.2,9.3,9.4,95 HH By AT HBIX

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

P11, Temsr 11.1, 11.2, 11.3 IT-0/c,

11.4,11.5, 11.6 TT-o/c, 11.7 Kourpoubias pagota

P 12, Temsi 12.1,12.2,12.3, 12.4 Bemosmerine

P 13, Tems 13.1, 13.2,13.3,13.4,135 | PN3AMCHAIMONHbIX

T-o/c, 13.6 3a/laHnn

P 14, Temsr 14.1,14.2, 14.3,14.4, 145

IT-o/c, 14.6
OK 02. Ucnons3oBaTh P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, | TectupoBanue
COBPEMEHHBIE CPEACTBA 16 VYceTHBII onpoc
MOVMCKa, aHAJIN3a 1 12)62’ Tembt 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/¢, | Naremarnueckuii
MHTCpIpCTALLHIH P 3, Temi 3.1, 3.2, 3.3 TT-o/c, 3.4 AHKTART
utopmanuy, u P 4, Temwi 4.1, 4.2, 43, 4.4, 4.5, 4.6, 4.7 | VHmMBHIyabHas
UH(POPMAIIMOHHBIC M-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSsITeNIbHAS
TEXHOJOTUHU OIS P 5, Temrr 5.1, 5.2 pabota
BBIIIOJIHCHUS 33134 P 6, Temsn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue
npoQeccHoHaIbHOM 6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 Pe3yIbTaTOB
NEATENLHOCTH P7, Tems1 7.1,7.2,7.3,7.4,7.5, 78, NPAKTHYECKUX PaboT

7.7 11-0/c,7.8,7.9, 7.10 I1-o/c, 7.11, 3aimyTa TBOPYECKHX

7.12,7.13,7.14,7.15, 7.16, 7.17 pabor

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

P9, Temsr 9.1, 9.2,9.3,9.49.5 HH B ATbHEX

P 10, Temsr 10.1, 10.2, 10.3, 10.4

IPOEKTOB

P 11, Temsr 11.1, 11.2, 11.3 II-o/c,

45




11.4,11.5, 11.6 IT-o/c, 11.7 KonTponrHas pabora

P12, Temn 12.1, 12.2,12.3,12.4 Beimonaenue

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 5K3aMEHALMOHHbIX

I1-o/c, 13.6 3ajaHui

P 14, Tems! 14.1,14.2, 14.3, 14.4, 14.5

I1-o/c, 14.6
OK 03. IlinanupoBats u P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, 1.5, | TectupoBanue
peanu3oBbIBaTh cobcTBeHHOE | 1.6 VYeTHBII onpoc
npodeccuoHaNbHOE U 12)62’ Temer 2.1, 2.2, 2.3, 2.4, 2.5 1I-0/¢, | \faremarnueckuit
JMYHOCTHOE Pa3BHUTHE, P 3, Temst 3.1, 3.2, 3.3 Tl-o/c, 3.4 JIMKTaHT
TPCAUPHHUMATEITECK VIO P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | HAuBAAyabHas
JeSITeIIbHOCTD B [T-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSTEIIbHAS
npodeccnoHabHOM cdepe, P 5, Temnr 5.1, 5.2 pabota
HCII0IL30BaTh 3HAHUS 110 P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue
MIPaBOBOM U (PHMHAHCOBOM 6.7 I1l-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pe3yIbTaToOB
IPaMOTHOCTH B pa3IMYHbIX P7,Temsr 7.1,7.2,7.3,7.4,7.5,7.6, NPAaKTUYECKHX PaOOT

JKU3HCHHBIX CUTyalludaX

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

3aiuTa TBOPUYECKUX

pabot

P 8, Temsnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 Sawmra

P9, Temsr 9.1, 9.2, 9.3, 9.4,9.5 BV ATEHE

P 10, Tems: 10.1, 10.2, 10.3, 10.4 . OCKTOBY

P 11, Tems: 11.1, 11.2, 11.3 Tl-o/c, P

11.4, 11.5, 11.6 IT-o/c, 11.7 KonrponpHas pabora

P12, Tems 12.1,12.2,12.3, 12.4 Beimonnenue

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 | OK3aMCHALMOHHBIX

-o/c, 13.6 3a/[aHNH

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5

T-o/c, 14.6
OK 04. DpdexTnBHO P 1, Tema 1.1, 1.2, 1.3 [-o/c, 1.4, 1.5, | Tectuposanue
B3aMMOJICHCTBOBATE N 1.6 Y CTHBIH onpoc
paboTaTh B KOJUIEKTUBE U 12)62’ Temsr 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/¢, | Maremarnueckuit
KOMaHze P 3, Temni 3.1, 3.2, 3.3 [-o/c, 3.4 AMKTAHT

P4 Tembi 4.1, 4.2 43 4.4 45 4.6, 47 | NHnuBuiyaibuas

T-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOATEIbHAs

P 5, Temrr 5.1, 5.2 pabota

P 6, Temn1 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 pEe3yIILTATOB

P 7, TeMpl 71, 72, 73, 74, 75, 76, MPAKTUYECKUX pa60T

7.12,7.13,7.14, 7.15, 7.16, 7.17 paor

P 8, Temrnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 3amuTa

P9, Temrr 9.1, 9.2,9.3,9.4,95 T A—

P 10, Temsr 10.1, 10.2, 10.3, 10.4 B By

P11, Tems: 11.1, 11.2, 11.3 Tl-o/c, pOCKTO

11.4,11.5, 11.6 IT-o/c, 11.7 Kontponshas pabora

P 12, Tempr 12.1,12.2,12.3, 12.4 Beimontenne

3K3aMCHAITMOHHBIX

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5
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IT-o/c, 13.6 3aJaHAN

P 14, Temsr 14.1,14.2,14.3, 14.4, 14.5

I1-o/c, 14.6
OK 05. OcymecTBiATh P 1, Tema 1.1, 1.2, 1.3 l-o/c, 1.4, 1.5, | Tecrupopanue
YCTHYIO U IUCbMEHHYIO 1.6 VYcerHblit onpoc
KOMMYHUKAIIHIO HA P 2, Temn 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/¢, | Maremaruueckuii
rOCy/1apCTBEHHOM SI3bIKE }2)29 Temser 3.1, 3.2, 3.3 T-olc, 3.4 JTUKTaHT
Poccuiickoit @enepanuu ¢ P4, Tembi 4.1, 4.2 43, 4.4 45, 4.6 47 NunuBunyanbHas
y4eTOM 0COOCHHOCTEN [T-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITeIIbHAS
COILIMAJILHOTO U KYJIBTYPHOTO P 5, Temsr 5.1, 5.2 pabota
KOHTEKCTA P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, 1.5, | TIpencrasnenue

16 pe3yIbTaTOB

P 2, Temwr 2.1, 2.2, 2.3, 2.4, 2.5 TI-o/c, MPAKTHUECKIX PaGOT

2.6

P 3, Temsr 3.1, 3.2, 3.3 IT-0/c, 3.4

P4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7
IT-o/c, 4.8, 4.9, 4.10, 4.11

P5, Temrr 5.1, 5.2

P 6, Temr1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7, Temst 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 11-0/¢,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, Temrr 9.1, 9.2,9.3,9.4,95

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1, 11.2, 11.3 I1-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, Temnr 13.1, 13.2, 13.3, 13.4, 135
IT-o/c, 13.6

P 14, Temur 14.1, 14.2, 14.3, 14.4, 14.5
IT-o/c, 14.6P 9, Temsr 9.1, 9.2, 9.3,
9.495

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1, 11.2, 11.3 I1-0/c,
11.4,11.5, 11.6 IT-o/c, 11.7

P 12, Temsr 12.1,12.2, 12.3

P 13, Temsr 13.1, 13.2, 13.3, 13,4, 135
IT-o/c, 13.6

P 14, Temnr 14.1, 14.2,14.3, 14.4, 145
IT-o/c, 14.6

3ammuTa TBOPUYECKUX
pabot

3amuTa
WH/IUBUTYTbHBIX
MIPOCKTOB
KonTtponsHas pabota
Bremonxenne
9K3aMEHALIMOHHBIX
3aJIaHuN

OK 06. IIposiBsTh
Ipa’k1aHCKO-
MaTPUOTHYECKYIO MO3ULIUIO,
JI€MOHCTPHPOBATh
OCO3HAHHOE MTOBEJICHHUE Ha
OCHOBE TPaIULINOHHBIX

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

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,

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

P7, 6 Tems 7.1,7.2,7.3,7.4,7.5,7.6,

7.7 11-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11,

TectupoBanue
VYeTHbIM onpoc
MaremaTnaeckunii
JIHUKTAHT
NunuBunyanbHas
CaMOCTOSATEIbHAS
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POCCHUICKHX TyXOBHO-
HPaBCTBCHHBIX I_IeHHOCTCfI, B
TOM YHCJIE C YIETOM

7.12,7.13,7.14,7.15, 7.16, 7.17

P 8, Temur 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 145
II-o/c, 14.6

pabora
[IpencraBnenue
pe3yJabTaToB

rapMOHH3ALUU NPaKTUYECKUX padoOT
MEKHAIUOHAIBHBIX U 3arura TBOPYCCKUX
MEXPEITUTHO3HBIX pabot
OTHOIIECHUH, IPUMEHATH 3amura
CTaH/IapThI WHIUBUTyaTbHBIX
AQHTUKOPPYIITHOHHOTO POCKTOB
MOBEICHUS KonTtposnbsHast pabota
Beimonnenue
9K3aMEHAIIMOHHBIX
3aJIaHUN
OK 07. CopneticTBoBaTh P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, 1.5, | TectupoBanue
COXPAHEHUIO OKPYKAIOLIEH 1.6 YcrHbIi onpoc
CpeIbl, pecypcocOepesKeHHIO, 562’ Tempr 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/¢, | \faremarnueckuit
MPHMEHSTE SHAHHS 0 P 3, Temni 3.1, 3.2, 3.3 TT-o/c, 3.4 AICTArT
M3MCHCHUM KjiMMaTa, P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | VHAuBAAyaIbHas
MPUHIUITBI OEPEKITUBOTO [-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITEIIbHAS
MIPOU3BOJICTBA, 3P (HEKTUBHO P 5, Temn 5.1, 5.2 pabota
IIEICTBOBATH B P 6, Temnr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [Ipencrapnenue
Ype3BbIYAHBIX CUTYALUSIX 6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pe3yIbTaToOB
P7, Temsr 7.1,7.2,7.3,7.4,7.5,7.6, NPAKTUIECKHX paboT
7.7 11-0/c,7.8,7.9, 7.10 IT-o/c, 7.11, 3ammuTa TBOPUECKHX
7.12,7.13,7.14,7.15, 7.16, 7.17 pador
P 8, Temsur 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 Sawmra
P9, Temsr 9.1, 9.2,9.3,9.4,95 HHTHBHIYAIHHEIX
P 10, Temsr 10.1, 10.2, 10.3, 10.4
P 11, Tems 11.1, 11.2, 11.3 T-o/c, HIpOFITTOB
11.4,11.5, 11.6 TT-o/c, 11.7 Kowtposenas padora
P 12, Tempr 12.1,12.2,12.3, 12.4 Brmosenme
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 3K3aMeIfauHOHHHX
IT-o/c, 13.6 3ajiaHun

P 14, Temsr 14.1,14.2, 14.3,14.4, 14.5
I1-o/c, 14.6

IIK...
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