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Paccmotpeno na 3aceganuu [HK

MaTeMaTUKu U QU3UKH

npotokos Ne 10 ot «30» mas 2024 .
[Ipencenarens / 7 /Slpynuna O.A./

Pabouas mporpamma yuebHoi aumcuummuasl OOJ[.11 Maremaruka pa3paboraHa Ha
ocHoBe demepanabHOrO TOCYAapCTBEHHOTO OOPa30BaTENbHOTO CTAHAAPTA CPETHErO OOIIEero

o0pa3oBaHUs, YTBEPXKJACHHOTO TNpUKa3oM MuUHHUCTepCcTBA oOpa3oBanus W Hayku PP or
17 mas 2012 r. Ne 413.

Pazpabotunk  mporpammel:  Quiman  gemepalbHOTO  TOCYIApCTBEHHOTO  OFOJDKETHOTO
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1. OBIIASI XAPAKTEPUCTHUKA PABOYEH ITPOI' PAMMBI
YUYEBHOU JUCIUIIJIMHBbI
0OO0/I.11 MaremaTuka

1.1. Mecto  gMCHMILIMHBI B CTPYKTYpe OCHOBHOH  mNpo(ecCHOHAJbLHOH
o0pa3oBaTeJIbHOM MPOrPaMMbl

Oo6meoOpa3oBarenshas aucuumiuHa OOJ[.11 Marematuka sBiseTcss 00s3aTeIbHON
4acThl0 001e00pa30BaTeNbHOIO LKKIa 00pa3oBaTebHONW mporpaMmsel B cooTBeTcTBUU PI'OC
CIIO no cneunanbHoctd 23.02.06 TexHuueckas dKCITyaTanus MOABMKHOTO COCTaBA JKEIE3HBIX
JIOpOT.

1.2. lleau 1 nJIaHupyemMble pe3yabTAaThl 0CBOCHUS IHCIUIIIUHbBI

1.2.1. leap AUCHUILIHHDBI

Conepxanne mporpamMmbl obmeoOpazoBatenbHol nucnuminabl OOJ[.11 Maremaruka
HaIpaBJIECHO Ha JOCTHXKEHHUE PE3yJbTAaTOB €€ U3YUeHHs B COOTBETCTBUM C TpeboBanusimu OI'OC
COO c¢ yuerom npodeccuonanshoii Harpasiennoctu ®I'OC CIIO.

1.2.2. [lnannpyemMble pe3yJibTAThl OCBOCHHS 0011e00pPa30BaTEJIbHON JMCUMILINHBI B
coorBeTcTBMU ¢ PI'OC CIIO 1 Ha ocHoBe ®T'OC COO

Oco0oe 3HaueHue nucuuIuiMHa umeet npu Gopmupoanuu u passutuu OK u IIK: OK
01., 0K 02., OK 03., OK 04., OK 05., OK 06., OK 07., I1IK 2.3, TIK 3.2.



OO0 e KOMNEeTeHI N

Ilnannpyemsle pe3yJbTaThbl 00y4eHUsI

Oomue

ﬂncummnnapm,le

OK 01 Brioupars crioco0bt
pemeHus 3ana4y
npodecCHOHANBHOM eI TeIbHOCTH
MIPUMEHUTEIBHO

K pa3JIMYHBIM KOHTEKCTaM

B yacTu TpyZ0BOr0 BOCIUTAHUS:

- TOTOBHOCTh K TpPy[dy, OCO3HaHHWE I[EHHOCTH MacTEepCTBa,
Tpynoarodue;

- TOTOBHOCTh K AKTHBHOM JEATENLHOCTH TEXHOJIOTHUECKON U
COIMATLHON HATPAaBIEHHOCTH, CITOCOOHOCTH MHUIIUMPOBATH,

IUIAHAPOBaTh W CaMOCTOATENbHO  BBINONHATH  TaKyIO
JeATEIIbHOCTB;
- HMHTEpeC K pa3nuuHbIM cdepam npodeccrnoHanbHON
JeATEIILHOCTH,

OBajeHre YHUBEPCAIbHBIMA YYCOHBIMH ITO3HABATCIHHBIMH
JIEUCTBUAMU:

a) 06a30BbIe JIOTUYECKUE IEHCTBUS:

- CaMOCTOATENILHO (OPMYIHPOBATh U AKTYyaU3UPOBAThH
npobJeMy, pacCMaTpUBATh €€ BCECTOPOHHE;

- YCTaHABJMBATH CYIICCTBECHHBIN MPH3HAK WM OCHOBAHHS
JUTSL CpaBHEHMUS, KJIacCUBHUKAIIMKA U 0000IICHNUS;

- OTNpPENeNATh LEeNH NeATCIHHOCTH, 3a/aBaTh HMapaMeTphl H
KPUTEPHUH UX JOCTHKCHUS;

- BBUBJIATH 3aKOHOMEPHOCTH M  INPOTUBOpEYUss B
paccMaTpuBaeMbIX SIBJICHUSIX;

- BHOCHUTb KOPPEKTHUBBl B JESITEIbHOCTb, OLICHUBATH
COOTBETCTBHUE pE3YJbTATOB LIENSAM, OLIEHUBAaTh PHUCKU
MOCIIEICTBUN JIeSITEILHOCTH;

- pa3BuUBaThb KpEaTUBHOE MBIIUIEHUE T[PU  PELICHUU

XKU3HEHHBIX TPOOIIEM

0) 6a30BBIC UCCIIEIOBATEILCKHAE JICHCTBHS:

- BIaJIeTh HAaBBIKAMH  Y4YEOHO-HCCIEAO0BATEIbCKOW H
MPOCKTHOH NESATEIHbHOCTH, HABBIKAMH Pa3pelICHUs POOIIeM;
- BEISIBIISAT MIPUYHHHO-CJIC/ICTBCHHBIC CBSI3H u
AKTyaJIM3UPOBATh 33/1a4y, BEIJIBUTaTh THIIOTE3Y ©¢ PEIICHUS,
HaXOIUTh  apryYMEHTBI  JJs  JIOKa3aTeNbCTBA  CBOHUX
YTBEPKICHHUIA, 32/1aBaTh MMAPaMETPbl K KPUTEPHUHU PEIICHUS;

- aHAJIM3UPOBATh MOJTYYCHHBIC B XOJC PCHICHUS 3aJa4yd
pe3ynbTaThl, KPUTHYECKH OLEHHBATH WX JOCTOBEPHOCTS,
MIPOTHO3MPOBATH M3MECHEHUE B HOBBIX yCIOBHUSX;

-- yMeTh TIEPEHOCHTH 3HAHWS B I[I03HABATENBHYIO W
MPaKTHIECKYIO 00JIaCTH )KU3HEACSTEIbHOCTH;

- YMETh HWHTETPHUPOBATH 3HAHWS W3 PAa3HBIX NPEAMETHBIX

-BJIafIeTh METOJaMH J0Ka3aTeNbCTB, alOPUTMaMH PELIeHUs 3a/1ad; yMEHHUe
(GOpMyIHpOBaThH ONpENENeHUs, aKCHOMBI W TEOPEMBI, IPUMEHSTh HX,
MIPOBOJUTH JOKA3aTENIbHbIE PACCYXKACHUS B XOJ€ PELIeHU 3a1ay;

- YMETh OIIEpUPOBATh HOHATUSIMH: CTETICHb YHCIIa, Jorapum Yucia; yMEeHHe
BBINIOJHATh BBIYMCICHWE 3HAYEHWH W MPeoOpa3oBaHHsA BBIPAKEHHH CO
CTENCHAMH W Jorapudmamu, MpeoOpa3oBaHUi APOOHO-PAMOHATBHBIX

BBIPAYKEHUH;
- yYMEThb ONEpHpOBaTh TOHATHSAMHU: palHMOHAIBHBIE, HPPAIMOHAIBHEIE,
MOKa3aTeJIbHbIE, CTEIEHHBIC, JIOTapH(MHUYECKHE, TPUTOHOMETPUIECKHE

YpaBHEHHSI U HEPABCHCTBA, UX CHCTEMBI;

- yMeTh OINEpUPOBATh MOHATHAMH: (QYHKIMS, HENpepbiBHAas (yHKIUSL,
NPOM3BOJIHAS, MEPBOOOpa3Hasi, ONpPEAEICHHBI WHTErpal; yMeTh HaXOAMTh
MPOM3BOJIHBIE 3JIEMEHTAPHBIX (DYHKIMA, UCIIOIB3Ys CIIPABOYHbIE MaTepPHAIIbL;
UcCciIe0BaTh B NPOCTEUIINX caydasX (pyHKIMM Ha MOHOTOHHOCTb, HAXOJIUTh
HauOoNbIINE ¥ HAaWMEHBIINE 3HAa4eHHS (QYHKIMHA; CTPOUTH TpapuKu
MHOTOWIEHOB C KCIOJIB30BAHUEM amiapara MaTeMaTHYeCKOro aHallu3a;
NPUMEHATh TPOW3BOJHYIO IIPH pEIICHWH 33Jad Ha MIBIKEHHE; pemaTh
MPAaKTHUKO-OPUEHTHPOBAHHBIE 33/1aul  Ha HanOOJbIIME W HaWMEHBIINE
3HAUCHMS1, HA HAXOK/ICHHE IYTH, CKOPOCTH U YCKOPEHHMS;

- YMETb OIEpHUpOBaTh MOHATHAMH: palMOHaNIbHAs (PYHKIHMS, TMOKa3aTesbHas
¢byHKIHS, CTeTIeHHAs (dhyHKIHA, JorapupMmdecKas byHKIHA,
TPUrOHOMETpUUeCKHe (YHKIMHK, OOpaTHble (YHKUIMHM; yMEHHE CTPOUTH
rpaguky H3yueHHBIX (YHKUMI, HCHOJB30BaTh TpaduKU TMpHU H3YHYECHHH
NPOLIECCOB M 3aBUCHMOCTEH, NpHM pELICHHH 33/1a4 W3 APYrHX YyueOHbIX
Npe/IMETOB M 3aJad M3 peajbHOW IKM3HH; BBIpaXaTh (opmynamu
3aBUCHMOCTH MEXY BEJIUYHHAMH;

- yMeThb peliaTh TEKCTOBbIE 3aJaydl pPa3HbIX THUIOB (B TOM 4YHCIE Ha
NPOLIEHTHI, JOJM W YacTH, Ha JBW)XKEHHE, paboTy, CTOMMOCTb TOBapoOB H
YCIIyT, HAJOTH, 33/Jla4d M3 OOJIaCTH YNpPaBJICHUS JUYHBIMH M CEMEHHBIMHU
(¢uHaHCAMM); COCTaBJISITh BBIPAKCHUS, YpaBHEHHs, HEPAaBEHCTBA M UX
CHCTEMBI TI0 YCJOBHIO 33/1a4M, HCCJIEJOBaTh IIOJYyYEHHOE pElIeHHE W
OLICHMBATh MPAB/IOINOI00HOCTh PE3yJIbTaTOB;

- YMETh OIlepUpOBaTh MOHATHAMH: CpeJHee apU(MeTHIecKoe, MeJuaHa,
HanOonplllee W HAWMCEHBIIEE 3HAYCHUS, pa3Max, AUCIEPCHs, CTaHAAPTHOE
OTKJIOHEHHE 4YHCIOBOTO Habopa; yMeTh MW3BIEKATh, HWHTEPIPETUPOBATH
nHpOpMaIMIo, TPEACTaBICHHYI0O B TaOMWIaX, Ha auarpammax, rpadmukax,
OTPaXKAIOIIYI0 CBOMCTBA PEANbHBIX MPOLECCOB W SBICHUH; IMPEACTAaBISTH
nHOPMANIMI0O €  TOMOINIBI0  TaOJMII W JWarpaMM;  HCCIIEJOBATh




obnacreit;

- BBIBUraTh HOBBIE HJEH, MpeylaraTh OpPUIMHAJBHEIE
MOJXO/bl U PeIIeHus;

U CIIOCOOHOCTh WX HCIHONB30BaHUS B IIO3HABATEINBHONH H
COLIMAJIbHOW MTPaKTUKE

CTaTHCTHYECKHE JaHHble, B TOM 4YHCIE C NPUMEHEHHEM TrpadHyecKux
METOJIOB Y DJIEKTPOHHBIX CPEJICTB;

- YMETh OIIEPUPOBATH MOHATHIMU: CIIyYaHHBIA ONBIT U CIy4ailHOE COOBITHE,
BEPOSATHOCTH CIIy4alHOTO COOBITUS; YMEHHE BBIYHCIATH BEPOSTHOCTH C
UCIIONIB30BAaHUEM TPAQHISCKUX METOIOB; HIPUMEHATH (POPMYJIBI CIOKCHUS U
YMHOKCHHUSI BEpOSTHOCTEH, KOMOWHATOpHBIE (akTel W (OPMYIBl TpH
pCLICHNH 3a/lay; OLCHUBATH BEPOATHOCTH PEAIBHBIX COOBITHH; 3HAKOMCTBO
CO CIydYailHBIMH BEJIMYHMHAMH; YMEHHE NPHBOIUTH HMPUMEPHI HPOSBICHUS
3aKOHa OOJIBIINX YHCEI B IPUPOAHBIX U OOIICCTBEHHBIX SBICHUSAX;

- YMETh ONICPUPOBATH MOHATHUAMU: TOYKA, IIpsAMasd, MIOCKOCTb, IPOCTPAHCTBO,
JBYIPaHHBI  yroj, CKpeLIMBAIOIIMeCS TNpsMble, MapaUIeIbHOCTh U
HNEPNEHIUKYJISIPHOCTh IPSAMBIX U IJIOCKOCTEH, YroJl MEXIy IPSMBIMH, yroJl
MEXAY NPSMON M TUIOCKOCTBIO, YIOJI MEXIY IUIOCKOCTSIMH, PacCTOSHHE OT
TOYKH 10 MJIOCKOCTHU, PACCTOSAHUC MEKAY MNPAMBIMH, PACCTOAHUE MEKIY
IIJIOCKOCTAMU,; YMCHHUC UCIIOJIB30BATh IPU PCHICHUHU 3aJla4 U3YUCHHBIC q)aKTI)I
U TEOpeMbl IUIaHHUMETPUM; YMCHHE OLICHUBATh pasMepbl O0OBEKTOB
OKPY’KaroLIero MUpa;

- YMeThb OINepUPOBATh HOHATHAMH: MHOTOTPaHHHK, CEYCHHE MHOTOTPaHHHKA,
Ky0, mapajuieNenunes, Npu3Ma, NUpaMuna, GUrypa M HOBEPXHOCTb
BpallleHUsl, LMWINHAP, KOHYyC, mmap, cdepa, cedeHHs (QUIYpbl BpalleHHS,
IUIOCKOCTh, Kacaromascsi cepbl, HIMIHHAPA, KOHYyca, TIOIaas HOBEPXHOCTH
MUpaMUAbl, TPHU3MBI, KOHYCa, LWIMHIpPA, IUoOmaab cdepbl, o0beM Kyba,
MpAMOYTOJIBHOT'O napajjenenumieaa, nupamMuabl, TMPpU3MBI, ouJInHApAa,
KOHyca, Ilapa; yMeHHe H300pakaTh MHOTOIPAaHHUKH U IIOBEPXHOCTH
BpaliCHusA, UX CCUYCHHUA OT PYKHU, C TOMOLIBIO YCPTECIKHBIX MHCTPYMEHTOB U
AJIEKTPOHHBIX CPEJICTB; YMEHHUE PAaclO3HaBaTh CHMMETPHIO B IIPOCTPAHCTBE;
YMEHHE Pacrio3HaBaTh NPAaBUIbLHbIE MHOTOIPAaHHUKHY;

- YMETb OIEpPHpOBaTh IMOHATHAMH: ABWXEHHE B NMPOCTPAHCTBE, I10JI0OHbIE
¢urypsl B NPOCTPAHCTBE;  KCIIOJB30BaTh  OTHOIICHWE  IUIOMIAAel
MOBEPXHOCTEH M 00bEMOB OOOHBIX (GHUTYp NP PELICHUH 3a/ay;

- YMETh BBIYMCIISITH T'€OMETPUYECKHE BEJMYMHBI (IJIMHA, YTOJ, ILIONIAJb,
00beM, TUIoNIa/Ib MOBEPXHOCTH), HCIIOJIB3YsI U3ydEeHHBbIE (DOPMYJIBI U METOJIBI;
- YMCTb ONECPHUPOBATH IOHATUAMH:. IIPAMOYTOJIbHAsA CHUCTEMA KOOPJAWHAT,
KOOPAUHATHI TOYKH, BEKTOD, KOOpAWHATHI BEKTOpA, CKaJIAPHOEC
IMPOU3BEACHUE, YT'OJI MECXKAY BCKTOpaMH, CyMMa BCKTOPOB, IMPOU3BEICHUEC
BEKTOpa Ha YHUCJIO; HAXOMUThH C IIOMOLIBI0 M3YYSHHBIX (OPMYJ KOOPAUHATHI
CepelIMHbI OTPE3Ka, PACCTOSIHUE MEXKIY JBYMS TOUKaMHU;

- YMeTb BBIOMpaTh IOIXOISLIMI HM3y4eHHBIH METOX I PEIICHUs 3amadu,
pacro3HaBaTh MareMaTuueckue (akThl W MaTreMaTHYeCKHe MOJIEIH B
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NPUPOJHBIX M OOIIECTBEHHBIX SIBJICHUSX, B MCKYCCTBE; YMEHHE IPHBOAUTH
OpUMEpbl  MAaTEMaTUYECKUX  OTKPBITUHM  POCCUHCKOM M MHUPOBOM
MaTeMaTHYECKOH HayKH;

- yMeTb ONEpUPOBATh MOHATHAMH: OIpPEIENICHHE, AaKCHOMa, TeopeMa,
CIEICTBHE,  CBOWCTBO,  IPHU3HAK,  JOKA3aTENIbCTBO,  PABHOCHIIBHBIE
(bopMymHpOBKH; yMEHHE (OPMYIHPOBaTh OOpaTHOE W IPOTHUBOIIOJIOKHOE
YTBEpKIEHHE, TPUBOJUTH NPUMEPHI U KOHTPIIPHUMEPBI, HCIOIB30BaTh METOJ
MaTeMaTHYECKOW MHAYKLHH; MPOBOIUTH JOKA3aTENbHBIE PACCYXKACHUS MPHU
pEIIeHNH 3aja4, OLICHUBATh JIOTHYECKYIO IPABUIBHOCTD PACCYKICHUM;

- yMeTh ONEpHPOBATH MOHATUSAMH: MHOXECTBO, IOJMHOXECTBO, OIEPALUU
HaJl MHOXECTBAaMH;, YMEHHE MHCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
ammapar A ONMCaHHUsS peaJbHBIX IPOLECCOB M SBICHUI IpPU peIIeHUH
3aj1a4, B TOM YHMCIIE U3 IPYTUX y4EOHBIX MPEIMETOB;

- YMETb ONEPHUPOBATh IOHATHIMU: rpad, cBA3HBIN rpad, nepeBo, LUK, rpad
Ha IUIOCKOCTH; YMEHHE 3aJaBaTh M OINUCHIBaTh Tpadbl pa3IuuHBIMH
Croco0amu; UCTIONb30BaTh Ipadbl MPU PEIICHNH 3313,

- yMeThb CBOOOJHO ONEPHPOBATH MOHATHUSMH: COYETAHHE, IEPEeCTaHOBKA,
YHCIO COYETaHWH, 4YHCIO IIepecTaHoBOK; OwmHOM HploTOHa; ymeHune
MPUMEHSATh KOMOMHATOPHBIE (DaKThI U pacCy>KIACHUS sl PeLIeHHs 3a1a4;
-YMETb OIEPUPOBATH MOHATUSAMU: HaTYypaJIbHOE YHCIIO, LIEJI0€ YHUCIIO, OCTATOK
IO MOJIYJIO, PallMOHAIBHOE YHUCIIO, UPPALMOHAIBHOE YHUCIO, MHOXECTBA
HaTypajJbHbIX, LEJBIX, PAIOHAIBHBIX, ICHCTBUTEIBHBIX UYHCEN; yMEHHE
UCIIONIb30BaTh NPU3HAKHM JICIMMOCTH, HAaUMEHbUIMH OOLIMH JenuTeNnh |
HauMeHblIee ofllee KpaTHOe, aNroputM EBKiIMaa THpH pelieHuH 3ajad;
3HAKOMCTBO C PAa3TUYHBIMU MO3UITHOHHBIMU CUCTEMaMH CUNCIICHHUS,

- yMETh CBOOOHO ONEPHUPOBATH MOHATHSIMMU: CTEIICHB C LIENBIM TI0Ka3aTeleM,
KOPEHb HATypaJlbHOM CTENEHHU, CTENEHb C pallMOHAIBHBIM IIOKa3aTeleM,
CTENeHb C JEeWCTBUTENLHBIM (BEIIECTBEHHBIM) IOKa3aTeseM, Jorapudm
4lcia, CHHYC, KOCHHYC U TAHT'€HC IPOU3BOJIBHOTO YHCJIA;

- yMeTb  ONEpPUPOBaTh  TOHATHAMHU:  TOXKIECTBO,  TOXKIECCTBEHHOE
npeoOpa3oBaHKe, ypaBHEHHWE, HEPABEHCTBO, CHCTEMa YpaBHEHUH W
HEpaBEHCTB, pPABHOCUIBHOCTb YpPaBHEHWH, HEPAaBEHCTB U  CHCTEM,
parnvoHaIbHEIE, HppanroHaIbHEIE, MOKa3aTebHEIE, CTETICHHBIE,
jmorapuMUUYECKie, TPUTOHOMETPUYECKHE YpaBHEHHUS, HEPaBEHCTBA U
CHCTEMBI; YMEHHUE peliaTh ypaBHEHHS, HEPABEHCTBA M CHCTEMBI C TIOMOIIBIO
pa3sNMYHBIX MPHEMOB; peEIIaTh YPABHEHHUsS, HEPABEHCTBA M CHCTEMBI C
MapaMeTpoOM; NPUMEHATh YPAaBHEHMs, HEPABEHCTBA, WX CHCTEMBI I
peLIeHUs] MaTEMaTHIECKUX 3a/1ad U 3a/1ad U3 Pa3IMdHbIX 00nacTedl HayKu U
peaabHOH JKU3HY,




-yMeTh CBOOOJHO OIEpUpOBaTh HOHATUSMH: rpaduk (yHKIMH, oOparHas
¢byHKMs, kommosuuus (yHKUWi, JuHelHas GYHKOMS, KBaJpaTHYHAs
GbyHKIMS, cTeneHHas GYHKIHS C LENbIM [10Ka3aTelieM, TPUTOHOMETPUIECKHe
¢yHKINM, OOpaTHBIE TpPUTOHOMETpUYecKne (YHKIMH, ITOKa3aTelbHAs H
nmorapupmmdeckas (QyHKIUH, yMEHHE CTPOUTH Tpapukd  (QYHKITHA,
BBITIOJTHATH NIPeoOpa3oBaHus TpapuKoB (HyHKINH;

YMEHHE HCIONb30BaTh Trpaduky (GYHKIUHA IS U3Y4YEHHS MPOLECCOB U
3aBUCHMOCTEH NpHU pEIIeHHH 3a7ad U3 APYTUX Y4E€OHBIX NPEIAMETOB H W3
peanbHON JKU3HH; BBIPaXXKaTh (POPMyJIaMH 3aBHCHMOCTH MEX/y BETHUYNHAM;
yMeHHE CBOOOJHO  ONEpUPOBATh MNOHITUSMH: YETHOCTh  (DYHKIIMH,
NEePUOANYHOCTh (DYHKUUH, OrPaHUYEHHOCTh (YHKIHMH, MOHOTOHHOCTB
GyHKIMH, 3KCTpeMyM (QYHKIHMH, HauOoJblliee M HaMMEHbLIeEe 3HAYCHHS
(GYHKIMY Ha IPOMEKYTKE; YMEHHE TIPOBOJIUTH HCCIIEA0BaHUE (DYHKIUH;
YMEHHE UCIOJb30BaTh CBOWCTBA M rpaduku GYHKUMH A pELIeHUs
YpaBHEHHI, HEpaBeHCTB M 3a7ad C [apaMmeTpamu; H300paxkaTh Ha
KOOPJMHATHON IJIOCKOCTH MHOJKECTBAa PEILICHHH ypaBHEHMH, HEPABEHCTB H
UX CHCTEM;

- yMeTb CcBOOOJHO OIEpPHPOBaTh IOHATHSMHU: IIOCIIEIOBATEIHHOCTS,
apugMeTHyecKas IMPOTrpeccHs, IeOMETpUUYEcKas IpOTrpeccHs, OECKOHEYHO
yOBIBaromas reoMeTpuyIecKast TIPOTPECCHS; yMeHHe 3a71aBaTh
MIOCJIE/IOBATEIILHOCTH, B TOM YHCIIE C TOMOIIBIO PEKYPPEHTHBIX (hOPMYIT;

- YMETh ONEPUPOBATH IMOHATHSMH: HENPEPHIBHOCTh (DYHKIMHU, aCHMITOTHI
rpapuka  QyHKUMH, TepBas W  BTOpas  INPOU3BOAHAS  (QyHKUMH,
TEOMETPHUUCCKUIT W (DU3MUYSCKHI CMBICI IPOM3BOIAHON, MEepBOOOpa3Hasi,
OTIpe/ieIeHHbII MHTETpall; YMEHHEe HaXOJHUTh aCUMITOTH rpaduka dyHKIUM;
YMEHHE BBIYUCISATH IPOM3BOJAHBIE CYMMBI, IPOM3BEJCHHUS, YAaCTHOTO U
KOMITO3MIIMHM (DYHKLMI, HaXOJUTh YypaBHEHHWE KacaTelbHOH K Tpaduky
GbyHKIUW;

YMEHHE HCIOJIb30BAaTh IPOU3BOJHYIO ISl HMCCIEAOBaHUS (QYHKIMH, s
HaXO0XJICHNS] HAWITy4IIeTo PELIeHus! B IPUKIIAHBIX, B TOM YHCIIE COLUAIbLHO-
SKOHOMHUYECKMX M (HU3MYECKHUX 3a7adax, IS ONpENEeNICHHS CKOPOCTH H
YCKOpPEHHMS; HaXOJIUTh IUIOMIAAN M 00beMbl (UIyp ¢ MOMOIIBIO MHTErpaia;
NPUBOAMTH TMPHUMEPBl MaTEeMaTHYECKOTO MOJICIMPOBAHUS C [OMOIIBIO
nuddepeHIManbHbIX ypaBHEHUH;

- yYMETh OINEPUPOBATH TOHATHSIMHU: KOMIUIEKCHOE 4YHCJIO, COIpSIKEHHbIE
KOMIUIEKCHBIE YHCIIA, MOIYIb M apryMEHT KOMIUIEKCHOTO ducia, (opma
3alUCH KOMIUIEKCHBIX 4HCeNl (TeOMETpHYEcKas, TPUTOHOMETpPHUYECKas |
anreOpandeckas); yMeTb TPOW3BOANTH apU(PMETHUECKHE NEHCTBUS C
KOMIUIEKCHBIMM  YHCJIaMH;  TIPUBOJWTH  INPUMEPBl  HCIIOJIL30BaHUS
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KOMIUTEKCHBIX YUCEJ;

- yMeTb CBOOOZHO OINEPUPOBATH IMOHATHAMH: CpeAHEe apupMeTHUECKOe,
MenuaHa, HauOoJiblliee M HAaWMEHbIEe 3HAYCHUS, pa3Max, AUCIIEPCHs,
CTaHOApTHOE OTKIOHCHHE [UIs ONMCAHMS YHCIOBBIX JaHHBIX; YMCHHUE
HCCIIeNOBATh CTATHCTHYSCKHE JAHHBIE, B TOM 4YHCIEe C IPUMEHECHHEM
rpadMYecKuX METOJOB M JJIEKTPOHHBIX CPEICTB; IpadUuecKu HCCIeNOoBaTh
COBMECTHBIC HAOIIOJECHUS C MOMOIIBIO JHArpaMM pacCeHBaHUS U JTMHEHHOH
perpeccuy;

- yMeTb HaXOIHUTh BEPOSTHOCTU COOBITHH C HCIIOJB30BaHHEM I'PAapHICCKHX
METOJIOB; NPUMEHSTD ISl peIIeHus 3a1a4 (OPMYJIbI CIIOKEHUSI M YMHOXKEHUS
BEPOSITHOCTEH, (OpMyJdy TIOJHOH BeposiTHOCTH, Qopmyiy beprysy,
KOMOMHATOpHBIE (akThl M (OPMYINBI; OLEHUBATH BEPOSTHOCTH pPEalbHBIX
COOBITHH; yMEHHE OIlepUPOBaTh IOHATHSAMH: CilydyaiiHas BeJIWYMHA,
pachpezeneHie BEpOsITHOCTEH, MaTeMaTHYeCKoe OXKWAaHWe, AMUCIEepPCHs U
CTaH/IapTHOE OTKIIOHEHHE CIIy4YailHOI BeIMYHMHBI, QYHKIHU pacTpeeCHuUs 1
IUVIOTHOCTH PaBHOMEPHOTO, IIOKa3aTEIEHOTO U HOPMAIBEHOTO PACIIPEICICHHI;
YMEHHE HCIIONB30BaTh CBOMCTBA M3YYCHHBIX PACIPEICICHHI Ui PelleHHUs
3a/1a4; 3HAKOMCTBO C MOHSTHSAMH: 3aKOH OOJBINMX YHCEN, METOJbI
BBIOOPOYHBIX HCCIICIOBAHMIl; YMEHHE NPUBOIUTH HPHUMEPBl HPOSBICHUS
3aKOHa OOJIBIINX YHCEJ B IPUPOIHBIX U OOIICCTBEHHBIX SBICHUAX;

- YMeTb CBOOOJHO ONEPHPOBATH MOHATHAMH: TOYKa, HpsMasi, IIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jyd, IUIOCKUI yroy, JBYIPaHHbIA  yroul,
TPEXTPpaHHBIH Yroj, IepeceKaroluecs, napauielIbHble U CKPEIIUBAIOIIUEcs
npsiMble, MApaJUIEIbHOCTh M MEPHEHMKYJISIPHOCTD MPSIMBIX M IIOCKOCTEH,
Yrojl MeXJy NPSIMBIMH, YTOJl MEXIY HPSIMOM U IUIOCKOCTBIO, YroJ MEXIy
TUIOCKOCTSIMH; YMEHHE UCIIOIb30BaTh MPU PEIICHHUH 3a/1a4 U3y4YeHHbIE (aKThl
U TEOpeMbl IUIAHUMETPHH; yMEHHE OICHHWBAaTh pa3Mepbl OOBEKTOB B
OKpYXaIOLIEM MHpEe; YMEHHE OIEepPHpOBaTh IOHATHUSAMU: MHOTOTPaHHUK,
CeueHne MHOTOTPaHHMKA, MPaBWILHBI MHOTOIPaHHUK, NpU3Ma, NMHpaMuja,
¢urypa u oBepXHOCTh BpallleHUs, IMIMHAP, KOHYC, map, cdepa, pasBepTka
MOBEPXHOCTH, CEYEHHs KOHyca M IWIMHApA, MNapajieJbHble OCH WM
OCHOBaHHMIO, CEUEHME WIapa, IUIOCKOCTh, Kacaromascss cdepsl, MUIMHAPA,
KOHyCa; yMEHHE CTPOMTh CEYeHHe MHOIOTpaHHHMKa, HW300paxkaTh
MHOTOTPaHHUKH, (UTYpbl U TIOBEPXHOCTH BpAILEHMS, UX CEUCHUS, B TOM
YHCJIE C TOMOIIBIO JJIEKTPOHHBIX CPEJICTB; YMEHHE IMPHUMEHSATh CBOMCTBA
reoMeTpuYeckux (Guryp, caMocToATelIbHO (OPMYIHPOBATH OIPENCICHUS
U3y4aeMbIX (GUTYp, BBIABHTaTh THUIIOTE3Bl O CBOHCTBaX M INPH3HAKaX
reoMeTpudeckux Guryp, OOOCHOBBIBATH WIIM ONPOBEPraTh HX; YMCHHE
NPOBOJUTD KJIACCU(UKALNIO (QUTYP MO PasIMUHBIM IPU3HAKAM, BBIIOJIHSTH
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HEO0OXO0/IUMBIE JOTIOJIHUTENBHBIE TOCTPOCHHUS;

- yMeTb CBOOOJHO ONEpHUPOBaTh MOHATHAMH: IUIOLIATL (UTYPBI, 00beM
(Gurypbl, BeIMYMHA YyIJia, PACCTOSHHE OT TOYKU JI0 IUIOCKOCTH, PACCTOSHHE
MEXIYy INPSIMBIMH, PACCTOSHHE MEXAY IUIOCKOCTSAMHM, IUIOManb chepsl,
IUIOIIA(b TOBEPXHOCTH MTUPAMUIbI, IPH3MEI, KOHYca, IIINHIpa, 00beM Kyoa,
IPSIMOYTOJIEHOTO — ITApaUICNeNUIIela, IUPAaMUABI, HPU3MBL,  LIJIHHIPA,
KOHYyca, [Iapa; YMEHHE HaXOIUTh OTHOIICHHE 00bEeMOB MOTOOHBIX (HUTYD;

- yMeTb CBOOOJHO OIEPUPOBATH IOHATHSAMH: IBIDKCHHE, MapauieIbHBIN
NEepPeHOC, CHMMETpHs Ha IUIOCKOCTH W B IIPOCTPAHCTBE, HOBOPOT,
npeoOpa3oBaHue MNOA0OWs, NOAOOHBIE (UIYphl; YMEHHE paclo3HaBaTh
paBHble W TOAOOHBIE (QUIYpbl, B TOM YHCIE B MpPUPOJE, HCKYCCTBE,
APXUTCKTYPEC, YMCHUEC UCIIOJIb30BATh TCOMETPUICCKUE OTHOIICHU A, HAXOAUTH
reOMETPUYECKHE BEIWYMHBI (JJIMHA, YToJl, IUIOLIajb, 00BEM) MPU PELICHUH
3a7a4 U3 IPYrux YUeOHBIX IPEAMETOB U M3 pealbHOU KU3HU;

- YMETH CBO6OI[HO OIICPUPOBATH TOHATUAMU: TPAMOYTOJIbHAdA CHCTEMaA
KOOp/MHAT, BEKTOP, KOOPIHMHATHI TOYKH, KOOPAWHATHI BEKTOpa, CyMMa
BEKTOPOB, POU3BEICHHE BEKTOPa HA YHCIIO, pa3lioKEHNE BEKTOpa Mo 6a3ucy,
CKaJIPHOE TNPOMW3BEICHHE, BEKTOPHOS INPOM3BEACHHE, YroJd  MEXAY
BEKTOpPaMU; YMEHHE UCIONB30BaTh BEKTOPHBIH W KOOPIMHATHBIA METOM IS
peLICHUs] TeOMETPUYECKUX 3agad M 3aJad JPYruxX y4eOHbBIX MpPeIMETOB;
OIlepUPOBATh MOHATHSAMHU: MaTpuia 2x2 u 3x3, ONpeaenuTeNlb MaTPHLbI,
TeOMETPUUECKHI CMBICII ONPEACITUTEIIS;

- YMETb MOACIHUPOBATH PpPCAJBHBIC CUTYallUM Ha A3bBIKE MaTCMaTUKHU,
COCTaBJIAATh BBIPAXKCHHA, YPABHCHUA, HCPABCHCTBA MW HX CUCTEMBI 110
YCIIOBUIO 3aJlaud, HCCIEJOBaTh MOCTPOCHHBIE MOJIENU C HCIIOJIb30BaHHEM
anmapaTta anreOpbl, MHTEPIPETHPOBaTh MOJIYYSHHBIH pe3yjbTaT; CTPOUTH
MaTeMaTHYeCKHe MOJIEIH C IIOMOIIBI0 T€OMETPHUYECKUX TTOHATHH U BEINYHH,
pemiath  CBA3aHHbIE C HUMHM  INPakTHYeCKHWE 33Jadd; COCTaBISATh
BEPOSITHOCTHYIO MOJICNIb W WHTEPIIPETHPOBATh IIOJyYEHHBIH pe3yJbTaT;
penIats NpHUKIaIHbIE 3aJadl CPEeJCTBAMHM MaTeMaTHUECKOTO aHallU3a, B TOM
YHCIIE COLNATbHO-9KOHOMUYECKOTO M (PH3MIECKOTO XapaKTepa;

- YMEHHUE BBIOMpATh MOJIXOJSAIINA METOA Ul PEIICHHs 3aJa4d; MOHUMaHHe
3HAYMMOCTH MAaTEMAaTUKU B HU3YUCHUU TMPUPOAHBIX U OGH_[GCTBeHHI)IX
IIPpOLUECCOB M HBHGHHﬁ; YMEHHUE pacro3HaBaTb IIPOABIICHHUE 3aKOHOB
MAaTE€MaTuK B HCKYCCTBEC, YMCHHC NPHUBOAWUTH IPUMEPBI MATEMATUYCCKHUX
OTKPBITHI POCCUHUCKOM U MUPOBON MaTEMaTUYECKONU HAYKH

OK 02 Hcnonb30BaTh
COBPEMCHHBIC CPECTBA TIOMCKa,
aHAJIN3a ¥ HHTCPIPCTALINN

B obnacti meHHOCTH HAYYHOTO TIO3HAHMS:
-c(OpMHUPOBAaHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIICTO
COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAyYKH M OOIIECTBEHHOU

- YMETh OIEpPHUPOBATh MOHATHAMH: pallMOHANIbHAs (DYHKIHMS, MOKa3aTenbHast
byHKIHS, CTeTICHHAsI byHKIHS, norapudmmuyeckas byHKIIHSA,
TpUroHOMeTpuueckne (QyHkumu, oOpaTHble (GYHKIIMH; YMEHHE CTPOUTH
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nHdopmanuu, u
nH(pOpMaMOHHBIE TEXHOJIOTHH
JUISl BBITIOJTHEHUS 33124
po¢eCCHOHATBHOM
JeATeITbHOCTH

NPaKTHKH, OCHOBAHHOTO Ha
CIIOCOOCTBYIOILIETO ~ OCO3HAHHUIO
MOJUKYJIBTYPHOM MUpE;

- COBEPILICHCTBOBAHHUE SI3BIKOBON M YNTATENBCKON KYJIBTYPHI
KaK CpPEe/ICTBA B3aMMOACHCTBHUS MEXIY JIOJbMU M MO3HAHUS

JIAAJIOTe
CBOETO

KYJIBTYD,
MecTa B

MHpa;
- OCO3HaHHE IIEHHOCTH HAayYHOH JesTelNbHOCTH, TOTOBHOCTD
OCYIIECTBIIITH ~ TNPOCKTHYHD W HCCICIOBATEIBCKYHO

JeATeIbHOCTh HHIMBUIYAIBHO U B TPYIIIE.
OBHaHeHI/Ie YHUBCPCAJIbHBIMU y‘le6HI)IMI/I IIO3HAaBaTCJIbHBIMHU
JIEUCTBUAMU:

B) pabora ¢ uHpOpMaImei:

- BIIAQJETh HaBbIKAMHM MOJy4YeHHs uHpoOpManuu U3
MCTOYHHMKOB Pa3HbIX THUIOB, CAMOCTOSTEIBEHO OCYLIECTBISTH
MOUCK, AaHaJIW3, CUCTEMATH3AlMI0 M  HWHTEPHPETAHIO
UH(POPMALUH Pa3INYHBIX BUIOB U (OPM MPEICTABICHUS;

- co3maBaTh TEKCTBl B pa3iMYHBIX (opMarax C Y4eToM
Ha3Ha4YeHUs MHGOPMALUH ¥ LEJIeBOW ayJUTOPHH, BBIOUpast
ONITUMAJIBHYIO (HOPMY NPEACTABICHHS H BU3YaIN3alUHM;

- OLICHUBATH JOCTOBEPHOCTb, JISTHTUMHOCTh HH(OpMALHH, ee
COOTBETCTBHE IMPABOBBIM U MOPAIBEHO-3THYECKUM HOpMaM;

- WUCIONb30BaTh  CpelncTBa  HMHPOPMAIMOHHBIX |
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B PECUICHUN KOTHUTUBHBIX,
KOMMYHUKATHUBHBIX n OpraHnu3alMOHHBIX 3a1a4 C
cobJroIeHreM TpeGoBaHuUit OPrOHOMHKH, TEXHHUKHU
0€e301acHOCTH, I'MI'MEHbI, pecypcocOepexeHH s, MPaBOBBIX M
9TUYECKHUX HOPM, HOPM HH(POPMALMOHHON 6E30MacCHOCTH;

- BIQJETh  HABBIKAMH  pACIO3HABAHMS W  3allUTHI
uHbopManuy, HHGOPMAIIMOHHOM 6E30IaCHOCTH JINYHOCTH

rpagukyd HM3y4eHHBIX (YHKUME, WCIONB30BaTh TpaduKU TMpH U3YYEHUH
NPOLIECCOB M 3aBUCHMOCTEH, NpHM pELICHHH 33/7a4 W3 APYIHX YydeOHBIX

NpeJMETOB M 3aJady M3 peajbHOW IKU3HHW; BBIpaXaTh (opMysamMu
3aBUCHMOCTH MEXy BEJIMUNHAMUY;

- yMeTb  ONEpPHPOBaTh  TOHATHSIMU:  TOXIECTBO,  TOKAECTBEHHOE
npeoOpa3oBaHHWe, YpaBHCHHWE, HEPABEHCTBO, CHCTEMa YpaBHEHUH W
HEpPABEHCTB, PABHOCHIBHOCTh ypPaBHEHWH, HEPAaBEHCTB M  CHCTEM,
panuoHabHEIE, UppaloHaIbHEIE, MIOKa3aTeIbHBIE, CTCIICHHBIE,
norapu()MUYECKE, TPUTOHOMETPHUYECKHE YpaBHEHHs, HEPaBCHCTBA U

CUCTEMBI; YMCTh pC€IIaTh YpaBHCHUA, HCPABCHCTBA U CHUCTEMBbI C IMOMOIIBIO
pa3JIMYHbIX MOPHUCMOB; pCIIaTbhb YpaBHCHHA, HCPABCHCTBA U CUCTCMBI C
napaMmeTpomM; MNPUMCHATHL YpPaBHCHHSA, HEPABCHCTBA, HX CUCTECMbI I
peuIcHusA MaTEMAaTUYCCKUX 3aJlad U 3aJia4 U3 Pa3JIMYHbIX O6HaCTeﬁ HayKHu U
peanbHOM XKU3HU;

- yMeThb CBOOOJHO ONEPHPOBATh HOHATUSMH: ABHXKEHHE, MapajuIeNbHBIH
MEPEHOC, CHUMMETPUS Ha IUIOCKOCTU U B IPOCTPAHCTBE, MOBOPOT,
npeoOpa3oBaHue MOAO0HS, IOAOOHBIE (PUTYPHI; YMETh PacliO3HABATh PaBHEIC
1 mono0HbIe (QUTYpPBI, B TOM YHCIIE B TPUPOJE, UCKYCCTBE, apXHUTEKTYPE;
YMETh HCII0JIb30BATh T€OMETPUYECKHE OTHOLICHHUSI, HaXOIUTh
TCOMETPUYECKUE BEIMIMHBI (JUTHHA, YTOJI, IDIOMAab, 00BEM) MPH PEIICHUU
3a7a4 U3 IPYTUX YIeOHBIX IPEAMETOB U U3 pealbHON KU3HU

OK 03. [TnanupoBaTs 1
peaan30BBIBaTh COOCTBEHHOE
podecCHOHAIBFHOE U INYHOCTHOE
pa3BHUTHE, IPEINPHHUMATEILCKYIO
JACATCIBbHOCTH B
mpodeccruoHaNbHOI chepe,
UCTIONb30BaTh 3HAHMUS 110
(hMHAHCOBOH TPAMOTHOCTH B
PA3IMYHBIX )KU3HEHHBIX
CUTYaIUsIX

B obnactu AYXOBHO-HPAaBCTBEHHOI'O BOCIIMTAHUSA:
-- C(l)OpMI/IpOBaHHOCTI) HPABCTBCHHOI'O CO3HAHUS, OTUYCCKOT'O

HIOBE/ICHNUS,
- CHOCOOHOCTb OLIEHMBAaTh CHUTYyalMi0 W IPUHUMATh
OCO3HAHHBIE PEIICHUS, OPUEHTHPYSICh HAa  MOPAIBHO-

HpaBCTBCHHBIe HOpMBI " IICHHOCTH,

- OCO3HAaHHWE JMYHOI'0 BKJIaga B ITOCTPOCHHUE yCTOfI‘IPIBOFO
Oymymero;

- OTBETCTBEHHOE OTHOIICHHWE K CBOUM POIUTEISIM U (WJIH)
JAPpyruM 4JjI€HaM CEMbH, CO3JaHWIO CEMBbM Ha OCHOBC

- YMeThb ONICPUPOBATH MOHATUSAMH: pallMOHAIBHBIC, HPPAIHOHAIBHBIC,
MOKa3aTeibHbIC, CTCICHHBIC, JIOTApU(MHUYCCKUE, TPUTOHOMETPUUCCKUC
YpaBHCHHS U HEPABCHCTBA, UX CUCTEMBI,

- YMETh ONEPUPOBATh MOHATUSIMH: MHOTOTPAaHHUK, CEYCHHE MHOTOTPAHHUKA,
Ky0, mapaulefenuiea, Mpu3Ma, OUpamMuaa, Qurypa © HOBEPXHOCTH
BpalieHus, MWINHAP, KOHyC, mmap, cdepa, cedeHus (UTYphl BpalleHus,
TUIOCKOCTh, Kacarouiascsi chepbl, MIWINHAPA, KOHYCa, IUIOMIAAb TOBEPXHOCTH
MUPaMHJIBI, TPU3MBI, KOHYycCa, IMIMHApA, IUTOmans cdepbl, o0beM Kyoa,
NPSMOYTOJILHOTO  Mapaijiesenuneaa, MNUpaMHuIbl, [PU3MBblL, LUIHHJIPA,
KOHyca, IlIapa; yMeHHe H300pakaTh MHOTOTPAHHUKH W TOBEPXHOCTH
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OCO3HAHHOI'O IIPUHATHS LEHHOCTEM CEMEHHOW >KU3HU B
COOTBETCTBHUHM C TpaaAulUsIMU HapooB Poccuu;

OBnajgeHne YHUBEPCANbHBIMU PETYISITUBHBIMU NEHCTBUAMU:
a) caMOOpTaHM3AITHS:

- CaMOCTOATENBHO  OCYHIECTBIATH  IO3HABaTENIbHYIO
JEATCIBHOCTD,  BBUIBISTH  HpOOJIEMBI,  CTaBUTb U
(hopMynHpOBaTE COOCTBEHHBIC 3aaud B 0Opa30BATEIBHON
JESTEIbHOCTH U JKU3HEHHBIX CUTyallHsX;

- CaMOCTOSTEJIFHO COCTAaBJIATh IUIAH PEIICHUS NMPOOIEMBI C
Y4eTOM HUMEIOLIUXCS PECYypPCOB, COOCTBEHHBIX BO3MOYKHOCTEH
Y NIPEATNIOYTEHUN;

- TaBaTh OLIEHKY HOBBIM CUTYallUsIM;

CHoCcoOCTBOBaTh (POPMHUPOBAHHIO M TPOSBICHHIO IIUPOKOM
SPYOMLMM B pasHbIX OONAcTAX 3HAHWH, MOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTENbHbBII U KYJIbTYpPHBIH YPOBEHB;
0) CAaMOKOHTPOJIB:

UCIIONIb30BaTh NPHEMBI pedekcnu AJsi OLEHKH CHTYallWH,
BBIOOPA BEPHOTO PELICHHS;

- YMETh OILICHUBaTb PHUCKM M CBOEBPEMEHHO IPHHUMATH
pelIeHHs 0 UX CHIDKEHHIO;

B) 9MOIIMOHAJIbHBIH HHTEJUIEKT, IIpeAoaararoInui
c(hOPMHPOBAHHOCTE:
BHYTPEHHEHl MOTHBallU{, BKIIOYAIOUIEH CTpEMIIEHUE K

JIOCTUKEHUIO LEJIU U YCIEeXy, ONTUMHU3M, HHUIIUATUBHOCT,
YMEHHE JIeHCTBOBATh, UCXO U3 CBOUX BO3MOYKHOCTEH;

- OMIATUH, BKJIKOYAKONIEH  CIIOCOOHOCTHL  IMOHHMMATh
9MOLAOHAIBHOE COCTOSIHUE JAPYIMX, YYWUTBIBATH €ro IpHU
OCYILIECTBIIEHUH KOMMYHHMKAIWH, CIIOCOOHOCTH K
COYYBCTBHIO U CONEPEKUBAHUIO;

- COLMANILHBEIX HABBLIKOB, BKIIIOYAIOIIUX CIIOCOOHOCTH
BBICTPAaWBaTh OTHOIICHUS C JPYTUMH JIOABMHU, 3a00THTHCH,
MPOSIBJIATH HHTEPEC U pa3peniath KOH(OINKTHI

BpalllCHUs, UX CEUCHUs OT PyKH, C IOMOIIBI0 YEPTEKHBIX HHCTPYMEHTOB U
UEKTPOHHBIX CPEJCTB; YMETh PACHO3HABaTh CUMMETPHUIO B IPOCTPAHCTBE;
YMETb Paclo3HaBaTh NPaBUIbHbIC MHOTOTPAHHUKY;

- YMEThb ONEPHPOBATh INOHATHSIMHU: INPSIMOYTOJbHAs CHCTEMa KOOPAWHAT,
KOOPIWHATBl ~ TOYKH, BEKTOP, KOODAWHATBI  BEKTOpa,  CKAIPHOE
MPOMU3BEACHHUE, YTOJl MEXIy BEKTOPaMH, CyMMa BEKTOPOB, HMPOU3BEACHHE
BEKTOpPa Ha YHCJIO; HAXOANUTH C IIOMOIIBI0O M3YUCHHBIX (POPMYJI KOOPAWHATHI
CepeUHBI OTPE3Ka, PACCTOSHUE MEX/Y ABYMS TOUKAMH

OK 04 DddexruBHO
B3aMMOJICHICTBOBATh U pabOTaTh B
KOJIJICKTHBE U KOMaH e

TOTOBHOCTb K CaMOpPa3BUTHIO, CaMOCTOSATENbHOCTH U
CaMOOIIpeICTICHHIO;

-OBJIaZICHUE HaBBIKAMU y4e0HO-HCCIIeI0BATEIbCKOM,
MIPOCKTHOM M COLIMAIBHON e TEIbHOCTH;

OsBnaaeHne YHHUBEPCATLHBIMH KOMMYHHKATHBHBIMHU
IEUCTBUSIMU:

0) coBMeCTHasI IeATEIBHOCTD:

- YMETh OIEPHPOBAThH MOHATHAMU: CIYYaWHBIA OMBIT U CIydailHOe COOBITHE,
BEPOATHOCTDH CHy‘IaﬁHOFO CO6BITI/I$I; YMETh BBIYUCIATH BEPOIATHOCTH C
HCTIONB30BaHUEM TpadUUecKUX METOAOB; IPUMEHATH (HOPMYJIBI CIOKEHHUS U
YMHOKEHUSI BEpPOSITHOCTEH, KOMOMHATOpHBIE (aKTBl W (HOPMYNBI IPH
peLICHUH 3a/1a4; OLEHUBATh BEPOSTHOCTU PEAIbHBIX COOBITHIL, 3HAKOMCTBO
CO CIIy4yalHBIMH BEJIMYMHAMHU; YMEHHE MPHUBOIUTH MPUMEPHI MPOSBICHHS
3aKOHA OOJIBLIMX YKCEJ B MPUPOIHBIX M OOIIECTBEHHBIX SIBICHUSX;
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- IIOHMMAaTh M HCIOJIb30BAaTh MPEUMYIECTBA KOMaHIHOW U
WHAUBUAYAIbHON paboThI;

- MPUHUMATD Lenu COBMECTHOM JIeATEeIILHOCTH,
OpPTaHM30BBIBATh W KOOPAWHUPOBATH JCHCTBHA TIO €€
JIOCTHKEHUIO: COCTaBJIATh IUIAaH JACUCTBHUM, pacupeleisiTh
POJIH C YIETOM MHEHHH yYaCTHHKOB OOCYKHATh Pe3yIbTaThI
COBMECTHOH paboTHI;

- KOOPIMHHPOBATH H BBIMOJNHATE pabOTy B YCIOBHAX
pearpHOTO, BHPTYaJIBHOTO u KOMOHWHHUPOBAHHOTO
B3aUMOJICHCTBUS;

- OCYIIECTBIISITh MO3UTUBHOE CTPATEIrMUECKOE MOBEJICHUE B
Ppa3JIMYHbIX CUTyauusiax, IMPOABIATH TBOPYECTBO nu
BOOOpakeHUE, ObITh HHUIIMATUBHBIM.

OBHaHeHI/Ie YHUBCPCAJIbHBIMU PETYJISATUBHBIMHA I[eﬁCTBPI)IMHI
T') IPUHATHE Ce0sl U IPYTUX JIIOACH:

- MPUHAMATh MOTHUBBl M apTyMEHTHl IPYTUX JONEH mpH
aHaIM3e pe3yIbTaToOB JIEATCIFHOCTH,

- NpHW3HAaBaTh CBOE NPAaBO W TPaBO JPYTUX JoAed Ha
OIIHOKU;

- pa3BHUBaTh CIIOCOOHOCTH MIOHUMATh MHP C TIO3UIHH JPYTOTo
YeJIoBeKa

- YMETh CBOOOJIHO ONEPUPOBATH HOHITUSIMHU: CTEIICHB C EIIBIM TT0Ka3aTeseM,
KOpEHb HaTypajbHOW CTENEeHH, CTEeNeHb C palMOHAIBHBIM IIOKa3aTesieM,
CTENeHb C JEHWCTBUTENBHBIM (BEIIECTBEHHBIM) IOKa3aTeseM, Jorapudm
YHClla, CHHYC, KOCHHYC U TAHI'€HC IIPOM3BOJIBHOTO YHCIIA;

- yMeTh CBOOOJHO OIEpHUPOBaTh MOHATHAMHE: Tpaduk (yHKIHUH, oOpaTHas
¢GyHKOMSA, KoMImo3muus (GYHKIWN, IUHEWHAs (GYHKOWSA, KBaJApaTHIHAS
GyHKIUS, cTeneHHas GYHKIUS C HeJbIM ITI0Ka3aTeleM, TPUTOHOMETPHYCCKUe
GyHKIUH, OOpaTHBIC TPUTOHOMETpUYECKHE (YHKIMH, IOKa3aTelbHAs |
norapudmMudeckas QyHKIHH; YMETh CTPOUTH rpa@uKd (YHKLIHUH, BBITIOIHATH
npeoOpa3oBaHus rpaduKoB (HYHKIHIH;

- YMEThb WCIOJb30BaTh rpapukyu (GYHKIMHA Ui M3YYEHHS MpPOLIECCOB H
3aBUCHMOCTEH NpHU pElICHUH 3a7ad M3 JAPYTUX YYeOHBIX NPEIMETOB U U3
peaybHOM JKU3HM; BBIpaXKaTh (POPMyJIaMH 3aBUCUMOCTH MEXIy BETUUMHAMH;
- CBOOOZHO OINEPUPOBATH MOHSITHUSAMH: YETHOCTh (DYHKLMH, HEPHOIUYHOCTH
(GYHKIMH, OTPaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTh ()YHKILUH, YKCTPEMYM
GyHKIUH, HanOOJbIIee U HAMMEHBIICE 3HAUCHUS (DYHKIUH HA MIPOMEKYTKE;
YMETb NPOBOJUTH HCCIICIOBaHUE (YHKLIHH;

- yYMeTb HCIONB30BaTh CBOiicTBa W rpapukd (QyHKOMHA Uil peINCHUS
YpaBHEHWH, HEpPaBeHCTB M 3ajad ¢ [apaMeTpamu; u300paxaTh Ha
KOOP/IMHATHOM TUIOCKOCTH MHOXKECTBA PELICHHH ypaBHEHW, HEPABEHCTB M
UX CUCTEM

OK 05 Ocy1iecTBasTh YCTHYIO U
MHUCbMEHHYI0 KOMMYHHKAILIUIO Ha
TOCyJapCTBEHHOM SI3BIKE
Poccuiickoit @enepanuu ¢ yueTom
0COOEHHOCTEH CONMANBHOTO U
KyJIbTypHOTO KOHTEKCTa

B 061acTi 3¢TETHYECKOTO BOCIIUTAHUS:

- 3CTETHYECKOE OTHOIICHHE K MHPY, BKIIIOYAs 3CTETHKY
ObITa, HAYYHOI'O ¥ TEXHUYECKOrO TBOPYECTBA, CIIOPTa, TPyaa
1 00IIECTBEHHBIX OTHOILICHHUIA,

- CIOCOOHOCTh BOCIIPHHUMATH Pa3MYHbIC BUIbI UCKYCCTBA,
TPamuIMd W TBOPYECTBO CBOETO0 U JAPYrMX HApPOJIOB,
OIYIIaTh IMOIMOHAILHOE BO3ACHCTBHE HCKYCCTRA,

- yOeXIEHHOCTh B 3HAYMMOCTH JUIS JIMYHOCTH W OOIIECTBa
OTEYECTBEHHOTO K MHPOBOTO HCKYCCTBa, 3THUYECKUX
KYJIBTYPHBIX TPAIUIUN U HAPOIHOT'O TBOPUCCTBA;

- TOTOBHOCTH K CAMOBBIPA)KCHUIO B Pa3HBIX BHJAX UCKYCCTBA,
CTpEMIICHHUE MPOSBIIATH Ka4eCTBA TBOPUYCCKOHN JTMYHOCTH;

OBHaIIeHI/Ie YHUBEPCAIIBHBIMHU KOMMYHUKATHUBHBIMHU
JNEUCTBUSIMU:

a) obmieHue:

- OCYIIECTBIATH KOMMYHHKAIIMN BO BCeX cepax KU3HH;

- pacmo3HaBaThb HeBepOaJbHBIE CpEICTBA  OOIICHWSI,

IIOHUMAaTh 3HAYCHHUC CONMWAJIBHBIX 3HAKOB, pPacliO3HaBaTh

- YMETh OIlepHpOBaTh MOHATHAMH: CpegHee aphu(MeTHIecKoe, MeuaHa,
HauOoJIbllIeE W HaWMEHBIIIEE 3HA4YCHUA, pazMax, AUCHEPCHUs, CTaHAAPTHOE
OTKJIOHEHHE 4YHCJIOBOTO Habopa, yMEHHME H3BJIEKaTb, HHTEPIPETHPOBATH
nHGOPMALMIO, TPEACTaBICHHYI0 B TaOMMIAX, Ha IUarpaMmax, rpadmukax,
OTpaXaIOIIyl0 CBOWCTBA pPEaJbHBIX MPOIECCOB U SBICHWUH; INPEICTABIATH
nHPOPMALIMIO C  MOMOINBI0 TaONWI] ®  JAWarpamMM; HCCIEAOBATh
CTaTUCTUYCCKUE JaHHBIC, B TOM 4YHCJIIE C IMPUMECHCHUEM rpa(pnqecm/lx
METOJIOB U 3JIEKTPOHHBIX CPE/CTB;

- YMETb ONEPUPOBATh NOHATUSIMU: TOUKA, IPsiMasl, INIOCKOCTh, IPOCTPAHCTBO,
JIByTPaHHBIA  YrOJ, CKpEUIMBAIOLIUECS MpsMble, MapajUIedbHOCTh U
HNEePHEHAUKYISIPHOCTD MPSIMBIX M IUIOCKOCTEH, Yroil MeXIy NPSIMBIMHU, YroJl
MEXJIy NPSAMOH U IIOCKOCTBIO, YrOJd MEXIY IMJIOCKOCTSMH, PACCTOSHUE OT
TOYKH JO IINIOCKOCTHU, PACCTOAHUEC MEXKAY IMPAMBIMU, PACCTOAHUEC MEXKIY
IUTOCKOCTSIMH;

- YMeThb HCIIOIb30BaTh MPH PEIICHUN 3aJad M3ydCHHBIC (DAKTBI M TEOPEMBI
IUITAHUMETPHHN; YMEHUE OLICHUBATh Pa3MepPbl 00BEKTOB OKPY’KAIOIETO MHUPa
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MPEANOCHIIKH
KOH(JIMKTBI;
- Pa3BEpPHYTO M JIOTMYHO M3Jlararb CBOIO TOYKY 3pPEHHS C
HCIIOJIB30BAHUEM SI3BIKOBBIX CPEICTB

KOH(l)J'II/IKTHLIX chyauMﬁ u cMAT4YaTh

OK 06. IIposBIATE TpaskJaHCKO-
NaTPUOTHYECKYIO O3ULIHIO,
JIEMOHCTPHPOBATH OCO3HAHHOE
MOBEJCHIE Ha OCHOBE
TPaJIULHOHHBIX
00IIeYeTOBeYeCKHX [ICHHOCTEH, B
TOM YHCIIE C YYETOM
rapMOHHU3AIHU
MEXHALMOHAJIBHBIX U
MEXPEJIUTUO3HBIX OTHOIICHHH,
MPUMEHSTH CTaHAAPTHI
QHTUKOPPYIIIHOHHOTO TOBEICHHUS

- oco3HaHHMe OOY4YaIOIIMMUCS POCCHHCKON TIpakIaHCKOI
HIEHTHYHOCTH,

- IeJCHANpaBICHHOEC pAa3BUTHEC BHYTPCHHEH IO3WIMNH
JMYHOCTH Ha OCHOBE yXOBHO-HPABCTBEHHBIX IICHHOCTEH
HaponoB Poccuiickoil  ®enepauuu, HCTOPUYECKUX U
HAIIMOHAIBHO-KYIBTYPHBIX TPaIULIIHA, (dhopmupoBanue
CHUCTEMBI 3HAYMMBIX I[EHHOCTHO-CMBICTIOBEIX YCTaHOBOK,
AHTUKOPPYNIUOHHOTO  MHPOBO33PEHHs,  MPaBOCO3HAHMS,
9KOJIOTMYECKON KYIbTYphl, CIOCOOHOCTH CTaBUTH LEIH H
CTPOUTH JKU3HEHHBIE TIAHBL;

B yacTu rpakaaHCKOro BOCITUTAHMUSI:

- 0OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX TPaB U 00sS3aHHOCTEH,
yBa)kKeHHUE 3aKOHA U TPABOIIOPSIIIKA;

- MIPUHSATHE TPaTUIIMOHHBIX HAIMOHAJLHBIX,
00IIIeYeTOBEYECKIX TYMaHUCTHYECKUX M JIEMOKPATHYECKUX
LIEHHOCTEH;

- TOTOBHOCTH TIPOTHBOCTOSATH HICOJOTHU HSKCTPEMHU3MA,

HallMoHaJIu3Ma, KCGHO(1)06I/II/I, JAUCKPpUMHHAIIUN 1o
COIMAJIbHBIM, PCJIIMTHO3HBIM, PACOBBIM, HAIMOHAJIbHBIM
MpU3HaKaM;

- TOTOBHOCTb BECTU COBMECTHYIO ACATCIILHOCTh B MHTECPECAX
IPaKIaHCKOTO OOIIECTBa, Y4aCTBOBATh B CAMOYIIPABICHHN B
0011e00pa3oBaTeIbHON OpraHU3alid U JETCKO-IOHOIIECKUX
OpraHU3aIHsIX;

- YMEHHUE B3aUMOJICHCTBOBATE C COITUAIbHBIMU UHCTUTYTaAMHU
B COOTBETCTBHH C X (QYHKIIUSIMH U HA3HAYCHUEM;

- TOTOBHOCTh K TYMaHUTapHOH U  BOJIOHTEPCKOMU
JIEATEIIbHOCTH;

MaTPUOTUYECKOTO BOCIIUTAHUS:

- chopMHPOBAaHHOCTH poccuiickoi TpakIaHCKOM

UJICHTUYHOCTH, IIAaTPUOTHU3MA, YBaXKECHHUS K CBOEMY Hapony,
4YyBCTBA OTBETCTBEHHOCTH Tmiepesl PoaumHoi, ropmoctu 3a
CBOM Kpai, cBoto PonuHy, CBOWl SI3bIK U KYJIBTYpY, IPOLLIOE
W HACTOsAIIee MHOTOHAIIMOHAIBFHOTO Hapoaa Poccny;

- IICHHOCTHOE OTHONICHHE K TOCYIApPCTBEHHBIM CHMBOJIaM,

- YMETb OIIEPUPOBATh MOHATUSAMU: IPAMOYTOJIbHASL CUCTEMA KOOPIUHAT,
KOOPAMHATHI TOYKH, BEKTOP, KOOPIUHATEI BEKTOPA, CKAIIPHOE
MPOU3BEACHUE, YOI MEXKAY BEKTOPAMHU, CyMMa BEKTOPOB, IIPOU3BEICHHE
BEKTOpa Ha YUCII0; HAXOAUTD C TOMOIIBIO N3yIEHHBIX (OPMYIT KOOPIUHATHI
CepeIVHBI OTPE3KA, PACCTOSIHAE MEKAY IABYMs TOUKAMU;

-yMETb BBIOMpPATh NOAXOAANINN U3YUICHHBIH METOA IJIsl PELICHUS 3a1atH,
pacro3HaBaTh MaTeMaTHIeCKHe (DAKTH U MaTEMaTHIECKAE MOJIEITH B
MIPUPOIHBIX M OOIIECTBEHHBIX SBJICHUAX, B HICKYCCTBE; YMEHUE IPUBOJAUTH
IPUMEPbl MATEMAaTUYECKUX OTKPBITUM POCCUICKON U MUPOBOH
MaTeMaTHYECKON HAYKHU.

- YMETh ONIEPUPOBATH MOHATHIMU: CIIYYaHHBIA ONBIT U CIy4ailHOE COOBITHE,

BEPOATHOCTDH CHy‘I&ﬁHOFO CO6I>ITI/IH; YMETh BBIYUCIATH BEPOATHOCTDH
HCIIOJIB30BAHUEM Fpa(l)I/I‘ICCKI/IX METOAOB; IMPUMCHATH q)OpMyJ'IBI CJIOKCHUA
YMHOKCHU A BCpOﬂTHOCTeﬁ,

C
)51

KOoMOWHATOpHBIE (AaKTBI W (GOPMYJIBI TpH

peHICHUMN 3aJad; OLCHHBATH BCPOATHOCTU PCAJIbHBIX CO6BITPII7[; 3HAaKOMCTBO
Cco CHy‘IaI\/‘IHBIMI/I BCJIMYMHAMH; YMCHUC MNPHUBOAWUTH MNPHUMCPBI MNPOABICHUA

3aKOHA OOJIBIINX YKCEll B MNPUPOAHBIX U O6H.IGCTBCHHBIX SIBJICHUAX

14




UCTOPUYECKOMY M HPUPOAHOMY HACIEIUI0, NaMSITHUKaM,
TpagunuaM HaponoB Poccun, noctuxkenusam Poccuu B Hayke,
UCKYCCTBE, CIIOPTE, TEXHOIOTUAX U TPY/IE;

- uueHHass yOEXICHHOCTb, TOTOBHOCTb K CIYXCHHIO H
3amure OTeuecTBa, OTBETCTBEHHOCTH 32 €0 CYABOY;
OCBOCHHBIC OOYYAIOIMMHUCS MEXIPEIMETHbIE IOHATHS U
YHHUBEpCalbHbIE  y4eOHbIE  NEUCTBHA  (PETYNIATHBHBIE,
MIO3HAaBaTEJIbHBIE, KOMMYHHKATHBHEIC);

- CIOCOOHOCTh HX HCIONB30BaHUS B IIO3HABATEIBHON U
COHI/IaHLHOﬁ MpaKTUKE, TOTOBHOCTH K CaMOCTOATCIHbHOMY
IJIAHUPOBAHUIO ¥ OCYIIECTBIICHUIO Y4eOHOH AEATENbHOCTH,
OpraHM3aly y4eOHOTo COTPYJHUYECTBA C MelaroriyeCKuMH
pabOTHHKAaMH M CBEPCTHHKaMH, K y4acTHIO B IOCTPOCHUH
WHJMBHYaJIbHOI 00pa30BaTelIbHOI TPACKTOPUH;

- OBJIaJICHNE HAaBBIKAMH y4eOHO-HCCIIEI0BATENbCKOM,
POEKTHOH 1 CONMAILHON JeSITeIbHOCTH

OK 07 CopeiicTBOBaThH
COXpaHEHMIO OKPYKaloIei cpeaspl,
pecypcocOepeKeHNIO, TPUMEHSTh
3HaHMS 00 U3MEHEHNH KIIMMaTa,
MIPUHIUIIBI OEPEKINBOTO
MIPOU3BOJICTBA, P PEKTHBHO
JIEHCTBOBATh B UPE3BbIUANHBIX
CUTYaIHIX

- HE IPUHUAMATH JICHCTBHS, MPUHOCSIIUE BPE OKPYKAIOIIEH
cpene;

- YMETh MPOTHO3UPOBATH HEOJIATOMPUATHBIC YKOJOIMICCKUE
MOCJIE/ICTBHS MPENPUHUMAEMbIX JCHCTBUMN, PETOTBPAIIATH
uXx;

- pacupurh
HaIpaBJICHHOCTH;
- pas3pabarbiBaTh IUIAH PEIICHUS MPOOJIEMBI C Y4ETOM
aHalin3a HUMCIOMIUXCA MaTEpHAJIbHBIX W HEMATCPUAJBHBIX
pecypcos;

- OCYIIECTBISTh LEJICHANPABICHHBIH MOUCK IepeHoca
CPENCTB U cTIOCO00B AEUCTBUSA B IPO(PEeCCHOHATLHYIO CPEy;
- yMeTh TMEPEHOCUTh 3HAHUS B IO3HABATCIbHYID H
MPaKTUIECKYIO 00JIACTH )KH3HECSTEIBbHOCTH;

- MpeJUIaraTh HOBBIC IPOCKTHI, OLICHUBATH HJICH C TO3UIUH
HOBH3HBI, OPUTHHAIILHOCTH, IPAKTUIECKON 3HAYMMOCTH;

- J1aBaTh OICHKY HOBBIM CHTYallUsIM, BHOCUTh KOPPCKTHBEI B
JACATCIBHOCTD, OIICHUBATE COOTBETCTBUC PE3YJILTATOB LECIIAM

OIIBIT JACATCIIBHOCTHU 9KOJIOTHYECKOU

- YMEThb OIepHpOBaTh NOHATHAMHU: (YHKIWSA, HEMpepbIBHAS (QYHKIHU,
MIPOU3BOHAS, TIEPBOOOpa3Hasi, ONpENeIeHHBI HHTETPall; YMETh HaXOIUTh
TIPOU3BOTHBIC AIICMEHTAPHBIX (DYHKIUH, HCIIONB3YsI CIIPABOYHBIC MaTePHAIIBL;
HCCIIOBATh B MPOCTEHINX CAyYasx (HYHKIIMA HA MOHOTOHHOCTH, HAXOJHUTh
HanOoNbIINE ¥ HAaWMEHBIINE 3HA4YCHUS (YHKIHNA; CTPOHUTH TpapuKu
MHOTOYJICHOB C HCIIOJh30BAHMEM amllapara MaTeMaTHYeCKOTO aHajH3a;
INPUMEHSTh MPOU3BOAHYIO MPHU PpEIISEHWH 3aJad Ha JBI)KEHHE, pemaTh
MIPAaKTUKO-OPUEHTHPOBAHHBIE 3a7aydl Ha HauOONbIIME W HAaMMEHBIINE
3HA4YEHUs, Ha HAXOXACHUE ITyTH, CKOPOCTH U YCKOPEHHS;

- YyMeTh ONEpPHUPOBATh MOHATHAMHU: JIBIKEHHE B IPOCTPAHCTBE, MOJOOHBIE
¢urypsl B  TPOCTPAHCTBE;, WCIONB30BaTh  OTHOUICHWE  IUIOIIAZCH
MTOBEPXHOCTEH U 00HEMOB TOIOOHBIX (DUTYP TIPH PEIICHUH 3a/1a4;

- YMETh BBIYMCIISITH I'€OMETPUYECKHE BEJMYMHBI (IIMHA, YTOJ, IUIOIIAJb,
00beM, TUIoIIa/b MOBEPXHOCTH), UCTIONIB3Ys N3y4eHHBbIE (DOPMYJIBI K METOJIBI

TIK 2.3. OuenuBats 1
obecreunBaTh SKOHOMHUECKYIO

3¢ pekTHBHOCTH
MIPOU3BOJICTBEHHOTO MPOIIecca Kak
B IIEJIOM, TaK U Ha OTJACIbHBIX

B yactu Tpy0BOTO BOCIIUTAHUS:

- TOTOBHOCTh K TpPYyIdy, OCO3HaHHE IEHHOCTH MacTepCTBa,
Tpynomro0ue;

- TOTOBHOCTh K aKTHBHOMW JIESITEIIbHOCTH TEXHOJIOTHYECKOM U
COLIMAJILHOW HANpPAaBJICHHOCTH, CIOCOOHOCTh WHUIIMHPOBATH,

- YMeTh BBIOMpATh MOAXOJSAININI H3YYCHHBIA METOJ JJIS PELICHUS 3aiadH,
pacro3HaBaTh MareMaTHdeckwe (HakThl W MaTeMaTHYeCKHe MOJIETH B
TIPUPOIHBIX U OOIIECTBEHHBIX SBJICHUSIX, B UCKYCCTRBE;

- YMETh MOJEITUPOBATH pEalbHbIC CHUTyalldd Ha S3bIKE MaTEeMaTHKH;
COCTaBIISITh BBIPAKEHUS, ypaBHEHWS, HEPABEHCTBA M HX CHCTEMBI TIO
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oTamnax

IIK 3.2. PazpabarbiBaTh
TEXHOJIOTHYECKHUE TIPOLIECCHl Ha
PEMOHT OTIENBHBIX eTajeH u
Y3JI0B JKeJIe3HOAOPOKHOTO
MTOJIBIYKHOTO COCTaBa B
COOTBETCTBUH C HOPMATUBHOMN
JIOKyMEHTaluen

IUIAHUPOBATh M CAMOCTOSTCIIFHO  BBIIOJHATH  TaKYHO
JICSITeITbHOCTb;

- UWHTEpeC K pa3mu4HbiM cdepam TpodecCHOHATBLHOM
JIeSITeTTFHOCTH;

- TOTOBHOCTB U CITOCOOHOCTBH K 00pa30BaHUIO U
camM000pa30BaHMIO HA MIPOTSHKCHUN BCEH KH3HU.

OBirageHre yHUBEPCATbHBIMA YI€OHBIMH MTO3HABATEIHHBIMA
IEUCTBUSIMU:

a) 0a30BbIC JIOTHICCKUE TCHCTBUA:

- CaMOCTOATENLHO (OPMYIHPOBAaTh U AKTYyaTU3UPOBAThH
npo0JieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABJMBATH CYIICCTBCHHBIN MPH3HAK WM OCHOBAHUS
JUISl CPaBHEHMS1, KJIacCU(UKAIUK U 0000ILeHNS;

- ONpEeNeNATh LEIH NCATCIBHOCTH, 3a/aBaTh MapaMEeTPhl U
KPUTEPHUH UX JTOCTHIKCHUS;

- BBIABIATH 3aKOHOMEPHOCTH W  IPOTHBOPEYHS B
paccMaTpUBaEMBIX SBJICHUAX;

- BHOCHTH KOPPEKTHBHI B JICATCILHOCTh, OIICHUBAThH
COOTBETCTBHE pE3YNIBTATOB IIENIAM, OICHHUBATH PHCKH
MOCJIEICTBHUIA ICATEIIEHOCTH,

- pa3BHBaTh KPEATHBHOEC MBIIUICHHE TMPH PCIICHUH
JKU3HEHHBIX TIPOOIIEM

0) 6a30BbIC UCCIICIOBATEIBCKHIE ACUCTBUS:

- BIaJeTh HAaBBIKAMH  Y4Y€OHO-HCCIEI0BATEIbCKON H
MPOCKTHOM [ESTeIbHOCTH, HABBIKAMH Pa3pelICHHUs PO0IIeM;
- BBISIBJIATH MIPUYHHHO-CJICICTBCHHBIC CBA3U u
AKTyaJIM3UPOBATh 33/1a4y, BEIJIBUTaTh THIIOTE3Y ©¢ PEIICHUS,
HaXOIUTh  apryYMEHTHI  JJIs  JIOKa3aTeNbCTBA  CBOUX
YTBEPKICHHIA, 32/1aBaTh MMAPAMETPhl K KPUTEPHUHU PEIICHUS;

- aHAJIM3UPOBATh MOJTYYCHHBIC B XOJC PCHICHUS 3aJa4d
pe3ynbTaThl, KPUTHYCCKH OLCHUBATH WX JIOCTOBEPHOCTH,
MPOTHO3MPOBATH H3MCHEHUE B HOBBIX YCIOBUSX;

- yMETh T[EPEHOCHTh 3HAHUS B IIO3HABATCIBHYIO W
MPAaKTUYIECKYIO 00JIaCTH )KU3HEACSITEIPHOCTH;

- YMETh HHTEIPHUPOBATH 3HAHWS W3 PAa3HBIX MPEIAMETHBIX
obacrei;

- BBIBUTaTh HOBBIE HJEH, NpEIJIaraTh OpPHUTHHAIBHEIC
MOJIXOIBI U PEIICHUS.

OgnageHne YHHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMH

YCIOBHIO 3a/lauyM, UCCIEN0BaTh IOCTPOEHHBIC MOJEIU C HCIOJIb30BaHUEM
anmapaTta anreOpbl, WHTEPIPETHPOBATh MOJXYYCHHBIH pe3yjbTaT; CTPOUTH
MaTeMaTHYeCKHe MOJIEIH C MOMOIIBI0 T€OMETPHUYECKUX ITOHATHH U BEJINYHH,
pemiate  CBA3aHHBIE C HUMHM  HPaKTHYECKUE  3aJadd; COCTABIATh
BEPOSITHOCTHYIO MOJENb W HHTEPIPETHPOBATh IOJNYUCHHBIH pe3yibTaT;
pelIaTe MpHUKIaIHbIE 3aJadl CPEICTBAMH MAaTEMATHUECKOTO aHAN3a, B TOM
YHCIIE COIMAIBHO- SKOHOMUYECKOTO B (PM3HIECKOr0 XapakTepa
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JIEUCTBUSAMU:

a) oOmIeHue:

- OCYILIECTBIISITH KOMMYHHUKAIIMU BO BCEX chepax KHU3HH;

- pacrio3HaBaTh ~ HeBepOambHBIE  CpEACTBA  OOIICHUS,
MOHMMAaTh 3HA4YECHHE COLMAIbHBIX 3HAKOB, DPAacIIO3HABAThH
NPEANOCHUIKM  KOH(IUKTHBIX CHTyallMii W CMST4aTh
KOH(ITUKTHI;

- BIaJEeTh  PasIMYHBIMH  cHocobamu  OOWICHUS |
B3aUMO/ICHCTBUS;

- ApTYMCHTHUPOBAHHO BCCTH Juajior, YMETH cMsryaTthb
KOH(i)J'II/IKTHI)Ie CUTYyallu;

- Pa3BEpPHYTO M JIOTUYHO H3J1araTh CBOIO TOYKY 3PEHHUS C
HCIIOJIb30BAHUEM A3BIKOBBIX CPEACTB,

0) coBMecTHasl IeATENbHOCTD:

- IOHUMAaTb W HMCIOJIB30BaTh IMPCUMYHICCTBA KOMaH[[HOfI u
WHIUBHIYaJIbHOI paboThI;

- BBIOMpaTh TEMAaTHKYy W METOJbl COBMECTHBIX JICHCTBHH C
y4eToM OOIIMX MHTEPECOB M BO3MOXKHOCTEH KaXKIOTO WIeHa
KOJUICKTHBA;

- IPUHUMATh e COBMECTHOH JIeITeIIbHOCTH,
OpPTaHHM30BBIBATh W KOOPJMHUPOBATH JAEHCTBUS TIO ee
JIOCTUKEHUIO: COCTaBJIATh IUIAaH JACUCTBUM, PpaclpelensTh
POJIH C y4eTOM MHEHMH YYaCTHHKOB, 00CY)XJaTh Pe3yIbTaThl
COBMECTHOH paboThI;

- OLICHMBATh Ka4eCTBO CBOETO BKJIAJa M KaXKJOr0 YYaCTHUKA
KOMaHAsl B OOmIMHA pe3yiapTaT MO  pa3pabOTaHHBIM
KPHUTEPHSIM;

- IpeaJiaraTth HOBBIE IIPOEKTHI, OLCHUBATH WJEH C IMO3HMILUH
HOBU3HBI, OPUTHHAILHOCTH, MTPAKTHYECKOH 3HAaYNMOCTH;

- KOOPJMHUPOBAaTh W BBINOJHATH pPadOTy B  YCIOBHAX
peajbHOrO, BUPTYAJILHOTO u KOMOMHHPOBaHHOTO
B3aUMO/ICHCTBUS;

- OCYHIECTBJIATh MO3UTHBHOC CTPATCTUYCCKOC ITOBEACHUEC B
Ppa3JIMYHbIX cutyanusiax, IIPOABJIATH TBOPYECTBO )5
BooOpakeHne, ObITh MHUITUATUBHBIM
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2. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCIUILINHBI

2.1. O0beM TUCHUIINHBI U BBl y4eOHOH padoThI

Bun yuyeOHo# padoThI

O0BeM B yacax

O0bem 00pa3oBaTeJIbHOM MPOrPaAMMBbI 1M CIIATIJIMHbI 308
B T.Y.

OcHoBHOe coJep:xkaHue 244
B T. 4.

TEOpETHUECKOe 00yUueHue 220
IIPAKTUYECKUE 3aHATUS 24
IIpodeccnonanbHO-OpHMEHTHPOBAHHOE COJlep:KaHMe (Coep:KaHue 56
NPHUKJIATHOT0 MOYJISA)

BT. Y..

TEOpeTUIeCcKoe 00yueHune -
MPaKTUYECKUE 3aHATUSA 56
KoncyabsTanuu 2
IIpome:xxyTouyHast arTrecranus B ¢gopMe 1 pepeHIUPOBAHHOIO 3a4eTa

(1 cemecTp)

IIpomexyTounas arrectanus B ¢gopme IKk3aMeHa (2 cemecTp) 6
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2.2. TemaTn4yecKMii IJIAH U COAEPKAHME TUCUHUILTHUHBI

HauMeHOBAHNE PA3IEIIOB H TEM Copep:xanue y4eOHOro MaTepnaJia (0CHOBHOe M IPO(heccCHOHAIBLHO-OPHEHTHPOBAHHOE), O0Bem dopmupyemble
JlaﬁopaTole,le U IMIPAKTUYCCKUEC 3AHATHUHA, CAMOCTOATEC/IbHAsA paﬁoTa oﬁyqammnxcsl qacoB KOMIICTCHIIUH
! 2 3 4

Pasnes 1. IloBTOpeHHne Kypca MaTeMATHKH OCHOBHOM IIKOJIbI 22 OK 01., OK 02.,
Tewma 1.1 Lenp u 3amaun Copaeprxanne yued0HOro MaTepuajia 2 OK 03., OK 04.,
MaTEMaTHKH TIPU OCBOECHUH Ba3oBble 3HaHWMSA W YMEHMA II0 MAareMaTUKe B TNPO(ECCHOHATLHOM M B IIOBCEIHEBHOI OK 05., OK 06.,
CHEIMATBLHOCTH JeSITEIbHOCTH OK 07,
Tema 1.2 Uncia v BBIYMCIIEHHS. Coaepskanue y4eOHOr0 MaTepuaia 2 1IK2.3
Beripaxxenus u npeoOpa3zoBaHus JlelicTBUsT HaA TONOXKUTEIBHBIMM M OTPULATEIBHBIMH  YHCIaMH, OOBIKHOBEHHBIMH H 1K 3.2

JEeCATUYHBIMU Ipo0saMu. JlelcTBHS co cTeneHsIMH, POPMYJIbl COKPALLIEHHOTO YMHOXEHHUS
Tema 1.3. 'eometpust Ha mnockoctyd | IlpodeccnonaIbHO-OPUEHTHPOBAHHOE COJIEPIKAHHE 2

Buasl minockux ¢uryp u ux miomaab. [IpakTHKO-OpHeHTHPOBAaHHEBIE 33]a4l B Kypce T€OMETpUH

Ha MJIOCKOCTH

B TOM YMCJie IPAKTHYECKH e 3aHATHS 2

[TpakTuueckoe 3anstue Ne 1

Penienue mpakTHKO-OPHEHTUPOBAHHBIX 33]1a4 B Kypce T€OMETPUH Ha MIIOCKOCTH
Tema 1.4 IlponentHele Berancinenns | Coaep:kaHue y4eGHOr0 MaTepuaa 4

[IpocThie nponeHTsl, pasHble croco0bl MX BeIYMCIEeHUs. CI0XKHbIC MPOLCHTHI 2

B TOM 4YHCJIe IPAKTHYECKHE 3aHATHS 2

[TpakTuueckoe 3ansatue Ne2

IIporieHTHBIE BBIYMCIICHHS
Tema 1.5 VpaBHenus u HepaBeHcTBa | Coaep:kaHue y4eOHOr0 MaTepuaJa 4

JluneiiHble, KBagpaTHbIE, APOOHO-TMHEIHbIE YPaBHEHHUS! M HEPAaBEHCTBA 2

B TOM 4YHCJIe TPAKTHYECKHUE 3aHATHS 2

[IpakTiuaeckoe 3anstue Ne 3

YpaBHEHHS U HEPABEHCTBA
Tema 1.6 Cuctemsl ypaBHEHUH U Copepxanne yueOHOr0 MaTepHaJIa 6
HEPaBEHCTB Crioco0p! perieHns: CUCTEM JHMHEWHBIX ypaBHeHUH. [lonstus: marpuma 2x2 u 3x3, onpeneinTenb

matpuilel. Meton [Maycca. CucteMbl HeMMHEHHBIX ypaBHEHHMH. CHCTEMBI HEPABEHCTB
Tema 1.7 BxogHol KOHTpOIb Copepxanne yueOHOr0 MaTepHaJia 2

Brruucnenus u npeobpazoBaHusl. Y paBHEHUS 1 HEpaBeHCTBA. ['eoMeTpHs Ha IIIOCKOCTH.

KonTponbras pabora Ne 1
Pasnen 2 IIpsiMble ¥ IUVIOCKOCTH B MPOCTPAHCTBE 18 OK 01., 0K 03.,
Tema 2.1. OCHOBHBIE IOHATHS Copepxanne yueOHOr0 MaTepHaJa 2 OK 04., OK 07.,
crepeomeTpun. Pacnionoxenue [Ipeamer crepeomerpun. OCHOBHBIE TOHATHA (TOYKa, MpsiMas, IIOCKOCTb, HPOCTPAHCTBO). IK 2.3
IPSMBIX U IUNIOCKOCTEH OcHoBHble akcuoMbl crepeoMerpuu. Ilepecekaromuecs, napaejbHble M CKpeLIMBaroOLIUecs 1K 3.2
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npsamble. [Ipu3HaK M CBOMCTBO CKpEUIUBAIOMIMXCS TNPSMBIX. OCHOBHBIE TPOCTPAHCTBEHHBIC
¢burypsl.

Tewma 2.2. ITapamnensHocts npaMbix, | Coaep:kaHue y4eOHOr0 MaTepuasia 4
MPSIMOM U MJIOCKOCTH, TNIOCKOCTEN [NapannensHble npsMas ¥ wiockocTb. Onpeaenenue. [Ipu3zHak. CBoWCTBa (C 10Ka3aTENbCTBOM).
[Napamnensabie mockoctu. Onpenenenue. [lpuznak. CBoicTBa (¢ H0Ka3aTedbCTBOM). TeTpasap u
ero anemeHtsl. [lapamnenenunen u ero sneMeHThl. CBOMCTBAa IMPOTHBOIOJIOXKHBIX TpaHed U
nuaroHanei napauienenunena. Ilocrpoenue ceuenuil. Pemenue 3anay.
Tewma 2.3. IlepneHIUKyIIpHOCTD Copaepxanne yueOHOr0 MaTepHaJa 2
MPSIMBIX, IPSIMOM U IIJIOCKOCTH, [lepnennukynsapusle npsMele. [lapamiensHsle TOpsMble, NEPHEHAUKYISAPHbIE K IUIOCKOCTH.
IJIOCKOCTEN [Ipu3Hak NepneHANKYISIPHOCTH MNpsMOM M miockocTH. JlokazarenscTBo. llepneHnukymnsp u
HaxiIoHHas. lleprneHnuKkymnspHble IUIOCKOCTH. IIpu3HAK NEPHEHIUKYISPHOCTH IUIOCKOCTEH.
JlokasarenscTBO. PaccTosiHMS B IPOCTPAaHCTBE
Tema 2.4. Teopema o Tpex Coaep:xanue y4eOHOro MaTepuajia 4
MEPHEHANKYIIApax Teopema o Tpex neprneHauKyIsipax. Jloka3aTeabCTBO. YT0Od MEXAY NPSIMOU U IJIOCKOCTBIO. YTOJ
MEX1Y IIIOCKOCTSIMHU
Tewma 2.5.I1apannensHele, IIpodeccnoHaTbLHO-OPHEHTHUPOBAHHOE CO/IEPKAHME 4
NEepIeHIUKYIISIPHBIE, Akcuombl ctepeoMeTpud. [leprneHauKyaspHOCTh MPSIMOM M TJIOCKOCTH, HMapajieNbHOCTh ABYX
CKPELIMBAIOLINECS PSIMbIE IPSIMBIX, IEPIEHIUKYIISIPHBIX IUIOCKOCTH, NEPIEHINKYISIPHOCTb INIOCKOCTEH
B TOM 4YMcJie IPAKTHYECKHe 3aHATHS 4
[IpaxTnueckoe 3anstue Ne 4, 5
[TapamienpHble, NEPIEHAUKYJISIPHBIC, CKPELIMBAIOIIUE NPSIMbIE
Tewma 2.6. Pemenue 3anau. [Ipsmeie u | Conep:kaHue y4eGHOro MaTepuaa 2
IUIOCKOCTH B TIPOCTPAHCTBE Pacnonoxxenue nmpsiMbIX U IVIOCKOCTEH B MpocTpaHcTse. [lepneHIuKyIsipHOCT U apaiebHOCTD
NpsMBIX U TuIockocTer. CkperuBatoniecs npsimoie. KontponbHas pabora Ne 2
Pasnen 3. KoopanHaTsl 4 BEKTOPbI 16 OK 02., 0K 03.,
Tema 3.1 JlekapToBsl koopauHatel B | Coaep:kaHue y4eGHOr0 MaTepuaa 4 OK 04., OK 07.,
npocTpaHcTBe. PaccTosHue Mexay JlexapToBel KOOpAMHATEI B mpocTpaHcTBe. IIpocTeimme 3agaum B kKoopauHartax. PacctosHue IIK 2.3
JABYMs TOUKaMH. KOOp,ZII/IHaTBI MCXKIAY ABYMA TOYKaMH, KOOPAWHATBI CEPEANHBI OTPE3Ka IK 3.2
CEpeUHBI OTpE3Ka
Tema 3.2 Bekropsl B mpoctpancTBe. | ComepskaHue y4eGHOI0 MaTepuaJjia 6
Vron mexay Bextopamu. Ckansgproe | Bektopsl B mpoctpaHcTBe. ClioKeHHE U BBIYMTAHHE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha YHCIIO.
MIPOU3BEICHIE BEKTOPOB Kommnumanapusie BekTophl. CKalsipHOE NPOM3BEICHHE BEKTOPOB. Pa3ioeHWe BEKTOpa M0 TPEM
HEKOMIUIaHapHbIM BeKTOpaM. KoopauHaThl BEKTOpa, CKaJIApHOE INPOU3BEAECHUE BEKTOPOB B
KOOpJMHATaX, yrojll MeXJIy BEKTOPaMH, Yrol MEXIy HNpsIMOM M IJIOCKOCTBIO, YIOJ MEXAy
IJIOCKOCTSIMH. Y paBHEHHUE IIIOCKOCTH. | eOMeTpUYecKuii CMBICT OIIpeIeNuTENs 2X2
Tewma 3.3 IIpakTtuxo- ITpodeccnoHATLHO-OPUEHTHPOBAHHOE COlEPKaHUE 4

OPUCHTUPOBAHHBIC 3a/1a4X HA
KOOpI[I/IHaTHOfI IIIIOCKOCTHU

KOOp,I[I/IHaTHaﬂ IIJIOCKOCTh. Brruucnenue nnoma;[eﬁ Ha

KonnuecrBeHHbie PAaCUCThI

paCCTOFIHI/Iﬁ n IIJIOCKOCTH.
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B TOM YHUCJI€ NMPAKTHYCCKHUE 3AHATHHA

[Ipaxtrueckoe 3ansaTue Ne 6

KoopaunatHas miockocTh. BerauciaeHrue paccToOssHUM Ha MIIOCKOCTH.
[IpaxTnueckoe 3anstue Ne 7

Brruncnenne miomaneii Ha miaockoctd. KonndecTBeHHbIC pacueThl

Tewma 3.4 Pemenue 3amay. Copaeprxanne yued0HOro MaTepuajia 2
KoopnuHatsl u BEKTOpEI JlexapToBBl KOOPAMHATHI B MpocTpaHcTBe. BekTopel B mpocTpaHcTBe. ClOXKEHHWE U BBIYMTAHHE
BEKTOPOB. YMHOXEHHE BeKTopa Ha 4ucio. KoMmruiaHapHbie BekTOpbl. CKalsipHOE MPOHU3BENCHHE
BEKTOpOB. Pa3nokeHre BeKTOpa MO TpeM HEKOMILIaHAPHBIM BekTopaM. lIpocteiimme 3amayn B
KoopauHatax. KoopamHaTel BEKTOpa, PACCTOSIHME MEXKOY TOYKaMM, KOOPIMHATBHI CEPEIUHBI
OTpe3Ka, CKAISIPHOE IPOU3BENEHHE BEKTOPOB B KOOPAMHATAX, YroJl MEXKIY BEKTOPaMH, YToJl
MEX]y IPsSIMOH U TNIOCKOCTBIO, YToJl MKy IiockocTaMu. KontposbHas pabora Ne 3
Pasnen 4. OcHoBbl TpuroHomerpun. TpuroHomerpuyeckue pyHKUMU 36 OK 01., OK 02.,
Tema 4.1 Tpuronomerpuueckue Coaep:xanue y4eOHOro MaTepuaJia 4 OK 03., OK 04.,
(YHKIMH TIPOU3BOJILHOTO YIJIa, Panuannas Mmepa yria. [IoBOPOT TOYKM BOKPYI Hauaja KoopauHatr. OmpejelicHHe CHHYCA, OK 05., OK 06.,
yucna. Pagquannas v rpagycHas Mepa | KOCHHyca, TaHT@HCa M KOTaHIeHCa. 3HAKH CHHYyca, KOCHHYCa, TaHT€HCa W KOTaHTeHCa TI0 OK 07,
yria Y4ETBEPTAM. 3aBUCHMOCTD MEXY CHHYCOM, KOCHHYCOM, TAHT€HCOM M KOTAHT€HCOM OJIHOTO M TOTO IK 2.3
Tewma 4.2 OcHOBHBIE Coaepxanne yueOHOr0 MaTepuaJa 4
TPUTOHOMETPUYECKUE TOKIECTBA. Tpuronomerpuueckue ToxaecTBa. CHHYC, KOCHHYC, TaHT€HC W KOTaHI'CHC YIJIOB O U - 0.
DopMyIbl TPUBEACHUS DopMyJIbl IPUBEAEHUS
Tema 4.3 Cunyc, KOCHHYC, TAaHT€HC Coaep:xanue y4eOHOro MaTepuaJia 6
CYMMBI ¥ Pa3HOCTH JIBYX YTJIOB. CymMa 1 pa3zHOCTh cuHycoB. CyMMa M pa3HOCTh KOCHHYCOB. CHHYC U KOCHHYC JIBOMHOTO yTJIa.
CuHyC 1 KOCHHYC JIBOIHOTO yTia. dopmynel  TONOBHHHOTO yria. [IpeoOpa3oBaHHs CYMMBI TPHIOHOMETPUYECKUX (QYHKIUH B
DopMyITbl HOJIOBUHHOTO yIiia MPOM3BEICHNE M NPOM3BEACHHUS B CyMMY. BbIpakeHuWe TpUTOHOMETpHUYECKMX (PyHKIMH uepes
TAHT€HC TIOJIOBMHHOrO apryMmeHTa. [IpeoOpa3oBaHus NPOCTEHIIMX TPUTOHOMETPHUYECKHX
BBIPAKCHUI
Tewma 4.4 @yHKINH, UX CBOHCTBA. Coaepxxanue yueOHOr0 MaTepuaJia 2
CriocoObl 3aganus QyHKIHH Obnacte ompeneneHuss W MHOXKECTBO 3HaueHMH ¢QyHkumd. YETHOCTb, HEUETHOCTB,
nepuoAnYHOCTh GyHKImA. CriocoOb! 3a1anns (QYHKITHIA
Tewma 4.5 Tpuronomerpudeckue Coaepxxanne yue0HOr0 MaTepuaJia 2
(hYHKIMH, UX CBOMCTBA U IpaduKu OO0sacTh OMNpeneeHUs M MHOXXECTBO 3HAYCHHWH TPUTOHOMETPHUUECKUX (YyHKIHUHA. YETHOCTS,
HEYETHOCTD, HEPUOANYHOCTD TPUTOHOMETpHUECKUX QyHKIMiA. CBolicTBa U rpaduku GyHKIMH y =
COSX,y=sinX,y=tgXx,y=ctgx.
Tema 4.6 [IpeoOpazoBanue rpadpukos | Comep:kanue y4eGHOro MaTepuasia 2
TPUTOHOMETPHUICCKHUX DYHKITAH CxxaThe U pacTshkeHHe rpadukoB TpuroHomerpuueckux (yskiuii. [IpeobpazoBanue rpadukos
TPUTOHOMETPUYECKUX QYHKUIUI
B TOM 4YMCJie IPAKTHYECKH e 3aHATHS 2

[TpaxTrueckoe 3anaTue Ne 8
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[IpeoOpaszoBanue rpag UKOB TPUTOHOMETPUIECKUX (HYHKLHUIH

Tewma 4.7 Onncanne ITpodeccnoHATILHO-OPUEHTUPOBAHHOE COlEPKaHUE 4
HPOU3BOACTBEHHBIX IPOLIECCOB C Vcnonp30BaHue CBONCTB TPUTOHOMETPHUECKUX (QYHKIMH B Ipo(ecCHOHATBHBIX 3a1a4ax
IOMOIIBIO Tpa(uKoB PyHKIMII B TOM YHCJI€ IPAKTHYECKHE 3aHATHS 4
[IpaxTnueckoe 3anstue Ne 9, 10
Hcrnonp3oBanme CBONCTB TPUTOHOMETPUIECKIX (PYHKIMHA B IPO(ECCHOHANBHBIX 3a7a9ax
Tewma 4.8 O6paTHBIC Coaep:xanue y4e0HOro MaTepHaJa 2
TPUTOHOMETPUYECKHE (DYHKITUH Ob6paTtHble TpuroHOMeTpHUYeckue pyHKuu. MIx cBoiicTBa U rpadyuKu
Tema 4.9 Tpuronomerpuueckue Copaepxanne yueOHOr0 MaTepHaJa 6
YPABHEHUS U HEPABEHCTBA VYpaBHeHHe cOS X = a. YpaBHeHHE Sin X = a. YpaBHeHHe tg X = a, ctg x = a. Pemenue 4
TPUTOHOMETPUYECKUX YPABHEHHH OCHOBHBIX THIIOB: MPOCTEHUIINE TPUTOHOMETPUYECKHUE
YpaBHEHHSI, CBOAALINECS K KBaJAPATHBIM, pellIacMble Pa3I0KEHUEM HAa MHOKUTEIH, OJHOPOIHBIE.
[Ipocreiiire TPUrOHOMETPUYECKHUE HEPABEHCTBA
B TOM 4YHCJie IPAKTHYECKHE 3aHATHS 2
[Ipaktuueckoe 3anstue Ne 11
[IpeoOpazoBanue rpaKOB TPUTOHOMETPUIECKUX (PYHKITHI
Tema 4.10 Cuctemsl Coaepxanne yueOHOr0 MaTepuaJa 4
TPUTOHOMETPUUECKUX YpaBHEHHUN CucTeMbl IPOCTEHIIINX TPUTOHOMETPUIECKUX YpaBHEHUH
[IpeoOpa3oBaHre TPUTOHOMETPUUECKUX BBIPAXKEHUH. PelieHne TpUroHoMeTpu4ecKuX ypaBHEHUH
1 HEPABEHCTB B TOM YHMCJIE C UCIIOJIb30BaHKHEM cBOMcTB QyHKImiA. KoHTpospHast pabora Ne 4
Pazaen 5. KommiekcHble uncia 8 OK 01.,0K 02.,
Tema 5.1 KoMmiekcHble 9ucia Cojep:kanue yueOHOr0 MaTepHaia 4 OK 03., OK 04.,
[lonsatne xommiuekcHoro uyucia. CoNpsyKEHHBIE KOMIUIEKCHBIE 4YHCIA, MOIYJIb M apryMeHT OK 05., OK 06.,
KOMIUIeKCHOro  uyucia.  @Popma  3amMcu  KOMIUIEKCHOTO — 4yuciia  (TeoMeTpuyecKas, OK 07,
TPUTOHOMETpUYIECKasi, anredpandeckas). ApupmeTnieckre IeHCTBUS C KOMIUIEKCHBIMH YHACIaMU IK 2.3
Tema 5.2 ITpumenenue TpodeccHOHATLHO-OPHEHTHPOBAHHOE COlePKAHME 4 1IK'3.2
KOMIIJIEKCHBIX YUCEI BrimonHeHne pacdeToB ¢ IMOMOIIBIO KOMIUIEKCHBIX unces. llpumepsl ucmosb30BaHMs
KOMIIJICKCHBIX YHCEl
B TOM 4YHCJIe IPAKTHYECKHUE 3aHATHS 4
[IpakTnuaeckoe 3anstue Ne 12, 13
BrimonHeHne pacyeToB ¢ TOMOLIBIO KOMIUIEKCHBIX YHcell. Mcrnonb30BaHne KOMIUIEKCHBIX YHCEI B
podecCHOHANBHBIX 3a/1a4ax
Pa3nea 6. Ilpon3Bognas GpyHKINHU, ee MPUMEHEHHE 34 OK 01., OK 02.,
Tema 6.1 IoHATHE TIPOM3BOIHOIA. Cojaep:kaHue yueOHOIro MaTepuaa 2 OK 03., OK 04.,
PopMyIsl ¥ IpaBUIIa OmnpeneneHue 4YMCIOBOM MOCIENOBATENBHOCTH M cIocoObl ee 3anaHus. CBOMCTBa YHCIOBBIX OK 05., OK 06.,
HH(b(bepeHHHpOBaHPIﬂ nocnenoBatenbHocTed. OmnpezeneHue mpeaena MOCAeAOBATEIbHOCTH. BhIuncieHue Mpeaenon OK 07,
nocnenoBatenbHocTel. Ilpemen ¢yHkiun Ha OeckoHeuHocTH. Ilpemen ¢QyHKIMH B TOUKe. IK 2.3
Ilpupamenne aprymenrta. Ilpupamenve QyHKuMu. 3agadd, NPHUBOAAIINE K  IMOHSTHUIO IK 3.2
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npou3BoAHoM. OnpeneneHrne Npon3BOIHON. ANTOPUTM OTBICKaHUS IPOU3BOIHOM

Tewma 6.2 Ilpon3BoaHBIE CyMMEI,

Coaeprxanne yuedOHOro MaTepuajia

Pa3sHOCTH NIPOU3BECACHUS, YaCTHOI'O

Dopmynsl guddepennmponanns. [pasnna quddepeHnnpoBaHus

Tema 6.3 IIpousBoHbIC

Conep:xanue y4eOHOro MaTepuaJia

TPUTOHOMETPUICCKUX (DYHKIIHH.
[IponsBoaHast cnoxHON HyHKIIHA

Onpenenenue clIokHON QyHkuuu. [Ipon3sonHas Tpuronomerpuueckux ¢yHkmwmii. [IpousBoanas
CIIOKHON (QYHKINH

Tema 6.4 IlorsTHE 0 HENPEPHIBHOCTH

Coaep:xanue y4e0HOro MaTepHaJa

¢yHkuuu. Metoa HHTEpBajIoOB

[lonstne wHenpepeiBHOW ¢yHkmum. CBoiictBa HemnpepblBHOW  GyHKIMH. CBS3b  MEXAY
HEMPEPBIBHOCTHIO U AUPPEPEHIIUPYEMOCTHIO (DYHKIIUM B TOUKE. AJITOPUTM PEIICHUsI HEPABSHCTB
METOJIOM HHTEPBAJIOB

Tema 6.5 I'eomeTpuueckuii u

Conep:kanue y4eOHOro MmaTepuaa

(hU3HUECKUH CMBICIT TIPOU3BOJIHOM

I'eomeTpryeckuii CMBICT TPOU3BOJHOW (PYHKIIMU — YTIIOBOW KOI(DPHUIMEHT KacaTelbHOW K
rpaduKy QYHKOMM B TOUYKE. YpaBHEHHME KacaTelbHOH K TpapuKy QYHKOUH. AJTOPUTM
COCTaBJICHHsI YpPaBHEHUS KacaTenbHOU K rpaduky Gpyaknnu y=f(x)

Tema 6.6 ®uU3NUECKUI CMBICTT

IIpodeccnoHATLHO-OPUEHTUPOBAHHOE COlEePKAHUE

MIPOU3BOIHON B MPO(ECCUOHATLHBIX
3aauax

Ousnveckuii (MEXaHUIECKUH) CMBICT TPOW3BOIHOW — MTHOBEHHAsI CKOPOCTH B MOMEHT BpEMEHHU
t:v=S"(t)

B TOM YUCJIC NIPAKTHYCCKHUEC 3aHATUSA

[IpakTnueckoe 3ansatue Ne 14
Ousndeckuii (MEXaHUYECKH) CMBICT MPOU3BOIHON — MTHOBEHHAs! CKOPOCTh B MOMEHT BpPEMEHHU

t: v=S'(t)

HpOMe)RyTO'lHaH aTrrecralnus B Q)OpM

e 1uddepeHIIUPOBAHHOIO 3a4YeTa

Tema 6.7 MOHOTOHHOCTh (PYHKIIHH.

Copepxanne yueOHOr0 MaTepHaJIa

Touku sKCcTpeMyMa

Bospacranne u yObiBaHue (QyHKIHMH, COOTBETCTBUE BO3pAacTaHHWA M YObIBaHMS (YHKLUUHU 3HAKY
npou3BoAHOU. I[loHATHE MNPOM3BOAHOW BBICIIETO TMOPSAJAKA, COOTBETCTBUE 3HAaKa BTOpPOM
MPOM3BOJHON BBIMYKJIOCTH (BOTHYTOCTH) (YHKIMM Ha OTpe3Ke. 3aJadud Ha MaKCUMyM H
MUHUMYM. [lOHSITHE acUMNTOTHI, CIIOCOOBI UX ONpeesieHus. ANTOPUTM UCCIeI0BaHus (QpyHKIMN
W IIOCTPOEHMsI ee rpaduKka ¢ HOMOLIBIO MPOU3BOAHOH. IpoOHO-TnHelHas QyHKIMs

Tema 6.8 Uccnenopanne QpyHKIMH 1

Coaep:xanue yueOHOro MaTepuasa

MOCTPOCHHUE rpaUKOB

HccnenoBanne QyHKIMHE HA MOHOTOHHOCTD M ITOCTPOCHUE rPadUKOB.

Tema 6.9 Haubonbiiee n

Coaep:xanue yueOHOro MaTepuaJia

HaMMCHBIICC 3HAUCHUA (bYHKI_[I/II/I

HaXO)K,Z[eHI/IC HanOOJBIIEI0O W HAWMEHBIIETO0 3HAYCHUMN (bYHKHHﬁ, NOCTPOCHUC Fpa(bI/IKOB
MHOI'OYJICHOB C MCITIOJIb30BAHUEM allliaparta MaTeMaTU4CCKOIro aHaJini3a

Tema 6.10 Haxoxnenue

HpOd)eCCI/IOHaﬂBHO-Opl/leHTHPOBaHHOQ COAECPKAHUC

OINITUMAJIBHOI'O pe3yJibTaTa C

Haumenebliiiee v HanOoObIIEee 3HAUCHUE (byHKLII/II/I

IIOMOIIIBIO HpOPISBO,Z[HOfI B

B TOM YHUCJI€ NMPAKTHYCCKHE 3AHATHHA

IMPAKTHYCCKHUX 3aaavdax

[IpakTnueckoe 3ansatue Ne 15, 16
HaxoieHne onTHMaJIBHOTO Pe3yJIbTaTa C MOMOIIBIO IPOM3BOAHON B MPAKTHUYECKUX 3a/1a4ax
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Tema 6.11 Pemenue 3agau. Copepxanne yueOHOr0 MaTepHaJia 2
[IponsBoanas QpyHKIINH, €€ ®opmysl u npaBuia nuddepernnpoBanus. MccnenoBanne GpyHKINI ¢ TOMOIIBIO TPOU3BOIHOM.
MIpUMEHEHUE Haunbonpmree 1 HanmeHbinee 3HaueHus ¢pyakmmn. KoarponsHas paborta Ne 5
Pa3nes 7. MHOrorpaHHHKH U TeJIa BpallleHus 44 OK 01., OK 02.,
Tewma 7.1 Bepmunsl, pedpa, rpanu Conep:xanue y4eOHOro MaTepuaJia 2 OK 03., OK 04.,
MHOTOTPaHHHKA [MonsTHe MHOTOrpaHHMKa. Ero sJeMeHTHI: BeplIMHBL, peOpa, rpanu. Jluaronans. CedeHue. OK 05., OK 06.,
BrImykitble ¥ HEBBITYKJIbIE MHOTOTPaHHUKH OK 07,
Tema 7.2 [pusma, ee Coaepskanue y4eOHOr0 MaTepuaia 2 1IK'2.3
cocrasnsromue, ceuenue. lpamag u | [lonstue npusmel. Ee ocHoBanust 1 GokoBble rpaHu. Bwicota mpusmel. [IpsaMas u HakioHHas 1K 3.2
TIPABHJIbHAS TIPU3MBI npusMa. [IpaBunbeHas npusMa. Ee cedenue
Tewma 7.3 INapannenenunesn, KyO. Coaep:xanue y4e0HOro MaTepHaJa 2
Ceuenue ky0a, mapajuienenumneaa [lapannenenwmen, CcBOWCTBA NPSMOYTOJBHOTO Mapajurenenuiena, Kkyo. CedeHume KyoOa,
napajuiesenunesaa
Tewma 7.4 Ilupamuna, ee Coaepxanne yueOHOr0 MaTepuaJia 2
COCTAaBJISIIOLIUE, CEYCHUE. ITupamupna u ee snementsl. Ceuenue nupamuel. [IpaBunpHas nupamuaa. Y cedeHHasi MUpaMua
IIpaBunbHas nupamuaa. Y ceueHHast
nupamMuIa
Tema 7.5 bokoBas 1 monmHast Coaep:xanue y4eOHOro MaTepuajia 2
MTOBEPXHOCTH MPU3MBI, TUPAMHUJIBI [Tnommane 60KOBOW M OTHON OBEPXHOCTH MPHU3MBI, ITUPAMHUIBI
Tema 7.6 CummeTpus B KyOe, Conep:xanue yueOHOro MaTepuaJia 2
napajuiesienuIiesie, mpusme, CuMMeTpHsi OTHOCHTEJIBHO TOYKH, NPSMOM, TuIockocTd. CUMMeETpHs B KyOe, mapajuiesienumeie,
nupaMuze MpU3Me, MHPaMH/IE
Tewma 7.7 IIpuMepsl CUMMETpHH B IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COlePKAHME 4
npodeccun CuMMeTpus B IPUPOJIE, ApXUTEKTYPe, TEXHUKE, B OBITY
B TOM 4YHCJIe TPAKTHYECKHUE 3aHATHS 4
[IpakTnueckoe 3anstue Ne 17, 18
Cummerpus B npodeccun
Tewma 7.8 IIpaBunbHbIE Copepxanne yueOHOr0 MaTepHaJIa 2
MHOT'OI'paHHUKH, UX CBOICTBa Tloustue IIPaBUJIbHOI'O MHOTOT'paHHHUKA. CsoiicTBa IPaBUJIBHBIX MHOT'OI'DaHHUKOB
Tema 7.9 LHmwmmamp, ero Conep:xanue yueOHOro MaTepuasa 2
cocrapysromue. Ceuenne mummbapa | Huwmmaap u ero snementsl. CeueHne muTHHApa (TMapajuiebHOE OCHOBaHHMIO M ocH). Pa3zBeprTka
WIHH]PA
Tema 7.10 Konyc, ero Coaep:xanue yueOHOro MaTepuasa 4
cocrapmsionue. CedeHne KOHyca Konyc u ero snementsl. CeueHne KoHyca (MapajuielIbHOE OCHOBAaHHIO M TPOXOJISIICE uepes3
BEPIINHY), KOHWYeCKue ceueHus. PazBepTka KoHyca
Tema 7.11 YcedeHHBIH KOHYC. Copaepxanne yueOHOr0 MaTepHaJIa 2
Ceuenne yceueHHOTO KOHyca YceueHHsi KoHyC. Ero oOpa3yromas u Beicota. CedeHue yCeueHHOTo KOHyca
Tewma 7.12 llap u chepa, ux ceuenns | Conep:kaHue y4eGHOro MaTepuasa 2

24




[ap u chepa. Bzaumuoe pacnonoxenue chepsl u mnockoctu. Ceyenue mapa, chepsl

Tema 7.13 Ilonsarue 00 o6beme Tena. | Comep:kanne y4eGHOro MaTepuajia 4
OtHouleHne 06beMoB OA0OHBIX TeN | [TousTHe 06 00beMe Tena. O0beM Kyba U MPSMOYTOJIbHOTO mapauienenunena. O0beM MPH3MbI 1
mwnHapa. OTHOmIEHHE 00bEMOB MOJOOHBIX TeNl. ['eoMeTpruecKHii CMBICI ONpenenuTenst 3-ro
nopsiika
Tewma 7.14 OGbeMsI # TUIOMIA TN Copaeprxanue yuedOHOro MaTepuajia 2
MTOBEPXHOCTEH Tell O6bemMbl upaMuasl U KoHyca. O0beM mrapa. [Inomany noBepxHocTen Ten
Tema 7.15 KomOunanmun Copaepxanne yueOHOr0 MaTepHaJa 4
MHOTOTPaHHUKOB U TeJl BpaIeHUs KomOuHanmm reoMeTpuuecKux Tei
B TOM 4YHCJie IPAKTHYECKHE 3aHATHSI 4
[Ipaktuueckoe 3anstue Ne 19
[Inommany moBepxXHOCTE MHOTOTPAaHHUKOB M TEJ BPAIIEHUS
[IpaxTnueckoe 3anstue Ne 20
O0beMbl MHOTOTPAHHHUKOB U TEJl BpaIlleHHS
Tema 7.16 T'eomerpuyeckue IIpodeccnoHATLHO-OPUEHTUPOBAHHOE COlEePKAHUE 4
KOMOWHAIINY Ha TIPaKTHKE Hcnons3oBanne KOMOMHANMN MHOTOTPAaHHUKOB M TEJ BPAIICHUS B MPAKTHKO-OPUEHTHPOBAHHBIX
3ajadax
B TOM 4YHCJie IPAKTHYECKHE 3aHATHS 4
[IpakTnueckoe 3ansatue Ne 21, 22
HcnonpzoBanne KoOMOMHAINMK MHOTOTPaHHUKOB M TE€J BpAIIEHUS B MPAaKTUKO-OPHEHTHPOBOYHBIX
3ajauax
Tema 7.17 Pewienue 3anay. Coaep:xanue y4eOHOro MaTepuaJia 2
MHOrorpaHHUKY | TeJla BpareHus OO0BeMBbI U TUIOIIA N TIOBEPXHOCTH MHOTOTPAaHHUKOB 1 Tell BpameHus. KontponpHas padora Ne 6
Pasneax 8. IlepBooOpa3Hasi gyHKIIUM, ee IPUMEHEHUE 14 OK 01., OK 02.,
Tema 8.1 [lepooOpaznas pynkuun. | Comep:kaHue y4eGHOro MaTepuasia 2 OK 03., OK 04.,
IpaBuia HAXOKIEHHS 3ajaua 0 BOCCTAHOBJIEHMHU 3aKOHA JBHKEHHMS 110 M3BECTHOM CKOPOCTH. [TOHATHE MHTErPUPOBAHHS. OK 05., OK 06.,
11epBOOOPa3HBIX O3HakOMJIEHHE C MMOHATHEM WHTErpana u nepBooOpazHoit g pynkumu y=f(x). Pemenue 3amau OK 07,
Ha CBS3b EPBOOOPA3HON U €€ MPOU3BOJHOM, BEIYMCIICHHE IIEPBOOOPA3HON A1l JaHHON (YHKLIWH. 1K 2.3
Tabnuma dopMyn sl HaXOXKACGHUS MEepBOOOpasHbIX. [3ydeHWe TpaBuiia BBIYUCICHHUS IK 3.2
nepBoodpa3zHon
Tema 8.2 [Inomane xpuBonuHeliHo | ComepskaHue y4eOHOI0 MaTepuajia 2
tpanermu. @opmyna Herorona — 3amaun, NPUBOASAIIME K IOHATHIO OMNPEACICHHOIO MHTErpaja — O BBIYUCICHHU IJIOLIAIH
Jle#iOnuma KPUBOJMHENHON Tpameuuu, O InepeMelieHud Todku. [loHsTue omnpenenéHHoro HMHTerpaa.
I'eomerpuyeckuii n ¢usnveckuil cMbICI omnpeaeieHHoro uHterpama. Popmyna HbroToHa—
JleiibHMTIA
Tewma 8.3 Heomnpenenensslii u Coaep:kanue y4eOHOro MaTepuaJa 2
oTIpeieNICHHBIN HHTETPaIbl [ToHsITHE HEOIIpeIeIeHHOT0 HHTEeTpaia
Tewma 8.4 Ilonsarue 06 onpenenenHoM | Conep:kaHue y4eGHOr0 MaTepuasa 2
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UHTErpaje Kak IJIomaan
KPUBOJIMHEHHOM Tpanenuu

FCOMeTpI/I‘{eCKI/Iﬁ CMBICJT OIIPCACIICHHOT'O UHTCTpaIa

Tewma 8.5 Onpenenennsiii uarerpai B | [IpodeccHOHAILHO-OPHEHTHPOBAHHOE COAEPKAHNE 4
KUZHH I'eomerpuyeckuii cMbic onpeneneHHoro uarerpaia. ®opmyna HetoToHa - Jleiionuna.
Penienue 3a1a4 Ha NpUMEHEHHE HHTErpalia Ui BEIYUCIeHUs. GU3NUECKUX BEJTUUUH U TUTOMIaIeH
B TOM 4YMCJIe IPAKTHYECKHE 3AHATHS 4
[Ipaktraeckoe 3anstae Ne 23, 24
OmnpeneneHHbli HHTErpal NpY pelIeHUH MPUKIaJHbIX 33134
Tewma 8.6 Pemenue 3amau. Copaepxanne yueOHOr0 MaTepHaJia 2
[lepBooOpazHas GpyHKIHH, ee [lepBoobOpaznass  ¢dyakmun. IlpaBuma HaxoxaeHWs MepBooOpasHbIX. Ee mpumeHeHwme.
MIPUMEHEHUE KonTponbHas pabora Ne 7
Pasznen 9. Crenenu u kopHu. CtenenHas GyHKIHA 14 OK 01., 0K 02.,
Tema 9.1 Crenennast GyHKuus, ee Coaepxanne yueOHOr0 MaTepHuaJia 2 OK 03., OK 04.,
CBOMCTBA [ToHsiTE KOpHSA N-OM CTENEHM U3 ACUCTBUTENBbHOro uyucia. OyHKUUU Yy = '{/& HUX CBOHCTBAa H OK 05., OK 07.
rpadukn. CBOHCTBa KOPHS N-0H CTEIIEHU
Tewma 9.2 IIpeobpazoBanue Coaep:xanue y4e0HOro MaTepHaJa 2
BBIPAKEHUH C KOPHIMH N-Oi [IpeobpazoBaHre UPPALMOHAIBLHBIX BEIPKEHHUH
CTCIICHU
Tema 9.3 CBoiicTBa cTENEHN C Coaep:xanue y4eOHOro MaTepuaJia 2
PalMOHAILHBIM U IEHCTBUTENLHBIM | [IoHATHE cTereHH C JII0ObIM palMoHABHEIM MoKa3ateneM. CTerneHHble (pyHKIUH, HX CBOMCTBA U
MOKa3aTeNIMU rpaduKu
Tema 9.4 Pemienne uppaunonansieix | Conep:kaHue y4eGHOr0 MaTepuasa 6
YpaBHEHUH U HEPABCHCTB PaBHOCWIIBHOCTE MppalMOHANBHBIX YpaBHEHUH M HepaBeHCTB. MeToapl ux perieHus. Pemenue 4
HppalrOHAIbHBIX YPAaBHEHUH 1 HEPABECHCTB
B TOM 4YHCJIe TPAKTHYECKHUE 3aHATHS 2
[IpakTuueckoe 3anstue Ne 25
Perienue nppauroHanbHBIX YpaBHEHUH M HEPABEHCTB
Tema 9.5 Crenenu u KOpHHU. Copaepxanne yueOHOr0 MaTepHaJia 2
Crenennas QyHkuus Omnpenenenue cTerneHHON ¢(yHKUuH. Vcronb3oBaHWe ee CBOWCTB NMpPU PEIICHUM YpaBHEHUH WU
HepaBeHcTB. KoHTponbHast padora Ne 8
Paznen 10. Iloka3zaTtenbHas pyHkuus 14 OK 01., OK 02.,
Tema 10.1 IlokazarensHas pynkuus, | Coaep:kaHue y4eGHOI0 MaTepHaIa 4 OK 03., OK 04.,
€e CBOICTBA CreneHp C TPOM3BOJIGHBIM JCWCTBUTENBHBIM TMoKazareneM. OrmnpeneneHue IOKa3aTelbHON OK 05., 0K 07,
¢yHKIIMH, ee cBoiicTBa W TpaduK. 3HAKOMCTBO C NPUMEHEHHEM I[TOKA3aTeNbHON (QYHKINM.
Penienue nokasarenbHbBIX YpaBHEHUH QYHKIMOHAIBHO-TPa(UIECKUM METOJJOM
Tema 10.2 Pemenue nokasarensHelx | Copepskanue y4eGHOr0 MaTepHuajia 4

YpaBHEHUI U HEPABEHCTB

PemieHre mokaszaTenbHBIX YpaBHEHHM METOJOM ypaBHUBAHUS TOKazaTelied, METOIOM BBEACHUS
HOBOHM TIepeMeHHOH, (YHKIHOHAIHHO-TpauIeCKMM METOAOM. PemieHme moKa3aTeIbHBIX
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HCPAaBCHCTB

B TOM 4MCJie IPAKTHYECKHE 3AHATHS 4
[Ipaxtraeckoe 3anstue Ne 26, 27
Pemienue mokasatenbHBIX ypaBHEHUH M HEPABEHCTB
Tema 10.3 Cucremsl nokasarensHelx | Comepskanue y4eGHOro MaTepuajia 4
YpaBHEHUI PemieHre cuctemM noka3arenbHbIX YPaBHEHUN
Tewma 10.4 Pemenne 3amay. Coaep:xanue y4e0HOro MaTepHaJa 2
[okazarenpHas QyHKIHS Pemenue nmokasatenbHbIX ypaBHEHUI METOAOM YpaBHUBAHHUS IOKA3aTeNel U METOJOM BBEIEHUS
HOBOI mepeMeHHoi. Pemenne nokazatenpHbIXx HepaBeHCTB. KoHnTposbHas padota Ne 9
Paznen 11. Jlorapudmsl. Jlorapugmuyeckass GyHKIus 26 OK 01., 0K 02.,
Tema 11.1 Jlorapudm uncna. Coneprxanne yuedOHOro MaTepHuajia 4 OK 03., OK 04.,
JIeCATHYHBIN U HATYPAJIbHBINA Jlorapudm uncna. J[eCATHYHBINA U HATYPAIBHBIN JOrapuMbl, YUCIIO € OK 05., OK 07.,
Jiorapu(MbI, YUCIIO © K 2.3
Tema 11.2 CgoiicTsa Jiorapudmos. Conep:xanue yueOHOro MaTepuaJa 4 IIK 3.2
Omneparnus JTorapupMIpOBaAHHS CgoiicTtBa norapudmoBn. Onepanus J0rapudMUpOBaAHUSL.
Tewma 11.3 Jlorapupmugeckas Coaep:xanue y4e0HOro MaTepHaJa 2
(hyHKIus, ee CBOHCTBA Jlorapudmuieckast QyHKIHS U ee CBOHCTBa
Tema 11.4 Pemenue Coaepxanne yueOHOr0 MaTepHuaJia 8
norapupMUIEecKuX ypaBHEHUH 1 [lonsite norapudmuueckoro ypaBHeHus. Onepanus NOTEHIUPOBAHHUA. Tpu OCHOBHBIX METOAA 6
HEPaBEHCTB peeHus JorapupMuIecKux YpaBHEHUI: ¢byHKIMOHAIBHO-TpadUUIECKUH, METOJ
MOTCHIIMPOBAHUS, METOJI BBEJICHHSI HOBOW NepeMeHHOM. JlorapudMuyeckue HepaBeHCTBA
B TOM 4YHCJIe IPAKTHYECKHE 3aHATHS 2
[IpakTnueckoe 3ansaTue Ne 28
Pemenue norapudMuueckux ypaBHEHHH U HEPABEHCTB
Tema 11.5 Cucremsr Coaepxxanne yueOHOr0 MaTepuaJa 2
JorapupMUIecKuX ypaBHEHHUH AJNTOPUTM pEUICHUS] CUCTEMbl YpaBHEHHH. PaBHOCHIBHOCTH JOrapu(MUYecKuX ypaBHEHUH H
HEPaBEHCTB
Tema 11.6 Jlorapugmsl B npupozae 1 | IlpodeccnoHaIbHO-0PHEHTHPOBAHHOE CO/IEPKAHUE 4
TEXHUKE [Tpumenenne norapudma. Jlorapudmuueckas cnupans B mpupojie. Ee maremaTndeckne cBoicTBa
B TOM 4YHCJIe IPAKTHYECKHE 3aHATHS 4
[IpaxTrueckoe 3amstue Ne 29, 30
[Ipumenenue norapudma. Jlorapudmuyeckas cnupais B mpupoze. Ee maremarnueckue cBoiicTBa
Tema 11.7 Pemenue 3anau. Copaepxanne yueOHOr0 MaTepHaJia 2
Jlorapudmet. Jlorapupmuueckast Jlorapupmuyeckass  pynkuusa. Pemenme mpocreiimmx — jmorapuMUYECKHX — YpaBHEHH.
hyHKIUSA KonTponpnas pabora Ne 10
Pasnen 12. MHoxkecTBa. JjIeMeHTHI TeOpHH rpadoB 8 OK 01., OK 02.,
Tema 12.1 MHoxecTBa Copaepxanne yueOHOr0 MaTepHaJIa 2 OK 03., OK 04.,
IMousaTtue MHOXkecTBa. IToaMHOKecTBO. Oneparuy ¢ MHOKECTBAMH OK 05., OK 07,
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Tema 12.2 Onepaunu ¢ IIpodeccnoHAILHO-OPHEHTHPOBAHHOE COlePKAHNE 2 K 2.3
MHO>KECTBAMHU Omneparny ¢ MHOXXECTBAMH. PereHne mpukiIagabIxX 3a1aq K 3.2
B TOM 4YMCJie IPAKTHYECKHE 3AHATHS 2
[IpaxTnueckoe 3anstue Ne 31
Omnepauusi c MHOXKecTBaMH. PenieHre NpuKIaaHbIX 33424
Tewma 12.3 I'pacer Coaeprxanue yuedOHOro MaTepuajia 4
[Tonstue rpada. Ces3HEBIN rpad), 1epeBo, MUK rpad Ha ITOCKOCTH 2
B TOM 4YMCJie IPAKTHYECKHE 3AHATHS 2
[Ipaktuueckas padora Ne 32
Cnioco0OsI 3a1anust rpadoB.
Tewma 12.4 Pemenue 3amad. Coaep:xanue y4eOHOro MaTepuajia 2
MmuosxecTBa, ['padbr 1 ux Omnepanuu ¢ MHOKecTBaMU. OINUCaHUE PEAIbHBIX CUTYyallil C HOMOLIBI0 MHOXECTB. [IpruMeHeHue
MIpUMEHEHHNE rpadoB K penrenuro 3a1a4. Kontponbaas padorta Ne 11
Paznen 13. DiieMeHTbl KOMOMHATOPUKHU, CTATUCTUKH U TEOPUHU BEPOSITHOCTEH 24 OK 01.,0K 02,
Tewma 13.1 OcHOBHBIE TOHATHS Coaep:xanue y4eOHOro MaTepuajia 4 OK 03., OK 04.,
KOMOMHATOPHKH ITepecTaHOBKH, pa3sMELIEHHUs, COYETAHMS. OK 05., OK 07.,
Tema 13.2 CobbiTHE, BEPOSTHOCTH CojepkaHue yueOHOIr0 MaTepuaa 4 1IK'2.3
coObITHs. CloKeHNE U YMHOKEHHUE CoBMecTHBIE U HECOBMECTHBIE COOBITHs. TEopeMbl O BEpOATHOCTH CYMMBI COOBITHHA. YCIOBHAs 1K 3.2
BEPOSITHOCTEH BEPOSITHOCTb. 3aBUCHMBIE M He3aBHCHUMBIE COOBITHS. TeopeMbl O BEPOSTHOCTH MPOM3BEICHUS
COOBITHH.
Tema 13.3 BeposiTHOCTS B IIpodeccnoHAILHO-OPHEHTHPOBAHHOE COlePKaHMNe 4
npodecCHOHANBHBIX 3aauax OTHOCHTENIbHAS YacTOTa COOBITHS, CBOWCTBO €€ YCTOHUMBOCTH. CTaTHCTHUECKOE OIpeJesieHHe
BeposiTHOCTU. OLIeHKa BEPOSITHOCTU COOBITHS
B TOM 4YMcJie IPAKTHYECKHe 3aHATHS 4
[IpakTnueckoe 3anstue Ne 33, 34
BeposiTHOCTD B pohecCHOHATIBHBIX 33/1a4ax
Tema 13.4 /luckpeTHas cirydaitHas Coaep:xanue yueOHOro MaTepuasa 4
BEJIMYMHA, 3aKOH €€ pacupenenenus | Bunpl cnyvailHeix BenauuuH. OrmnpeaeneHue TUCKPETHOM CllydalHOM BeNUYMHBL.  3aKOH
pacnpeieNieHns TUCKPETHOM ciiyyallHOM BeJIMYMHbBI. E€ 4iCIIOBbIe XapaKTepUCTUKU
Tema 13.5 3anaun marematudeckoii | Comep:kanue y4eGHOro MaTepuaja 2
CTaTUCTUKU Bapuarmonnsiit psa. [lomuron dactot u rucrorpamMma. CTaTHCTHYECKHE XapaKTEPUCTHKH PsIa
Ha0JI01aeMbIX JaHHBIX
Tema 13.6 CocraBnenue Tabaui 1 IIpodeccnoHAILHO-OPHEHTHPOBAHHOE COlePKAHME 4
JarpaMM Ha TpaKTHKe [NepBuuHas 06paboTKa cTaTUCTHYECKHMX JaHHBIX. ['padudeckoe ux npejcrasienue. HaxoxneHue
CpEJIHUX XapaKTEePHCTHUK, HAOJII0IaeMbIX JTaHHBIX
B TOM 4MCJie IPAKTHYECKHE 3aHATHS 4

[Ipaktuueckoe 3anstue Ne 35, 36
CocTrapiieHUe TaOJIMI] ¥ THarpamMm P PEIICHUH MPUKIATHBIX 3a1a4
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Tema 13.7 Pemenue 3agau. Copepxanne yueOHOr0 MaTepHaJia 2
DJIeMEHTHl KOMOMHATOPHKH, OnemenTsl KoMOuHatopuku. CoOOBITHE, BEpPOSTHOCTH COOBITHS. CIOXXKEHHE W YMHOXEHHE
CTaTHCTUKH U TEOPHUHU BEPOSATHOCTEN | BepositHocTel. KontpoasHast padora Ne 12
Pa3znen 14. YpaBHeHUsi M HEPABEHCTBA 20 OK 01., 0K 02.,
Tewma 14.1 PaBHOCHIIBHOCTD Copaepxanne yueOHOr0 MaTepHaJia 2 OK 03., OK 04.,
ypaBHEHUH 1 HepaBeHCTB. O01mue PaBHOCMIIBHOCTE ypaBHEeHUil U HepaBeHCTB. Onpeznenenus. OCHOBHBIE TEOPEMbl PaBHOCHIIBHBIX OK 05., OK 06.,
METO/bI PEeLICHUS [epexoax B ypaBHEHUSIX M HepaBeHcTBax. OOIIne METOIbl PEIICHUs YpaBHEHUIl: NEpexox OT OK 07,
paBeHcTBa QYHKIMH K PABEHCTBY apryMEHTOB JUII MOHOTOHHBIX (DYHKIIMH, METO Pa3IOKEHUS Ha IK 2.3
MHOXHTENH, METO]] BBEJICHHsI HOBOW EpEMEHHON, PYHKIIMOHATBHO-TpaUIECKUI METOX 1K 3.2
Tema 14.2 I'paduueckuii metox Coneprxanue yuedOHOro MaTepHuajia 2
peLIeHNs ypaBHEHUM, HEPAaBEHCTB OOmue MeToabl pelICHUsT HEPABEHCTB: MEePexo/l OT CPaBHEHUS 3HaYCHUH (DYHKUMH K CPaBHEHHIO
3HAYeHUI apryMeHTOB IS MOHOTOHHBIX (YHKIHMH, METOX HWHTEpPBAIOB, (YHKIMOHAIHHO-
rpadudeckuii Metoa. ['padudeckuii MeTO pellieHHs] YpaBHEHHH U HEPABEHCTB
Tewma 14.3 YpaBHenus u Coaep:xanue y4eOHOro MaTepuajia 4
HEPaBEHCTBA C MOJYJIEM Onpenenenue Moayis. Packpeite Monynsa mo onpeneneHuro. Ilpocreiimime ypaBHEHUA U
HEpaBCHCTBa C MOIYJIEM. HpI/IMCHCHI/Ie PaBHOCWJIBHBIX IIEPECXOJ0B B OIIPCACICHHLIX THIIAX
ypaBHEHUH M HEPABEHCTB C MOJYJIEM
Tewma 14.4 YpaBHenus u Coaep:xanue y4eOHOro MaTepuaJia 2
HEpaBEHCTBA C NTapaMeTpaMu 3nakoMcTBO ¢ napamerpoM. llpocreiinie ypaBHeHHUs 1 HEpaBEHCTBA ¢ HApaMeTPOM
Tema 14.5 Cocrasnenue u peuierue | IlpodeccnoHaIbHO-0PHEHTHPOBAHHOE COIEPIKAHHE 6
npodecCHOHANBHBIX 33713y C Penrenue TeKCTOBBIX 3324 MPO(ECCHOHATIBHOTO COJIEpKAHHUS
HOMOLIBIO YPAaBHEHUH B TOM YHCJIe PAKTHYECKHE 3aHSI THS 6
[Ipaktuueckue 3anstus Ne 37, 38, 39
Penrenue TeKCTOBBIX 33724 MPO(HECCHOHATILHOTO COJIEPKAHUS
Tema 14.6 Pemenue 3amad. Coaep:xanue yueOHOro MaTepuaJa 4
YpaBHEHHS U HEPABEHCTBA OOmire MeTo/bl PEelIeHUs] YpaBHEHHI. Y paBHEHHS U HEPABEHCTBA C MOJIYJIEM U C MapaMeTPaMHu. 2
Urorosoe 3ansitue. [loBropenue nzydeHnsix TeM. [loaroroska K sK3aMeHy
B TOM 4YMCJie IPAKTHYECKH e 3aHATHS 2
[IpakTiuaeckoe 3anstue Ne 40
OO6m1ne MeTo/bl pelIeHns] ypaBHeHHA. Y paBHEHUS M HEPABEHCTBA C MOAYJIEM U C MapaMeTpamu
KoncyabTanun 2
IIpome:xxyTouHas aTTecTanus B popMe IK3aMeHa 6
Bcero: 308
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3. YCJIOBUSA PEAJIM3AIIMA YYEBHOM JUCITATLIAHBI

3.1. MaTepuajbHO-TEXHHYECKOE 00ecreueHue
KabuneT MaTemMaTHKu, OCHAIICHHBIA B COOTBETCTBUH ¢ TipuiokenueM 3 OITOII-II.

3.2. UndopmanuonHoe odecnieyenne o0yueHust

Jlns peanu3anuy TPOTpaMMbl  OMOMMOTEYHBIH (OHI 00pa30BaTEIbHONW OpraHU3aluu
YKOMIUICKTOBAH IICHATHBIMU U (I/IHI/I) OJICKTPOHHBIMHU HU3AaHHUAMH, PCKOMCHIAOBAHHBIMHW JJIA
UCIIOJIB30BaHUs B 00pa30BaTEIILHOM IPOIECCe.

3.2.1 OcHOBHBIE NeYaTHbIE U JIEKTPOHHbIE U3IaAHMS

1. Marematuka: anrebpa M Hayana MaTeMaTHYECKOro aHanuza, reomerpus. ['eomerpus: 10—
11-ii kmacceol: 6a30BbIN U yrayOnénublil ypoBHU : yueOHuk / JI. C. Atanacsan, b. B. , K. C. [u
ap.]. — 11-e u3g., crep. — Mocksa : IIpoceemenue, 2023. — 287 ¢. — ISBN 978-5-09-
103606-0. — Texkcr : anexTpoHHbIH // JIaub : anekrponHo-0nOMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/334397 (mara obpamenus: 27.09.2023). — Pexum npocryna:
JUIsl aBTOPH3. OJIb30BATEIIEH.

2. MaremMaruka: anreOpa U Hayalla MaTeMaTUYECKOT'0 aHalu3a, reoMeTpus. Anrebpa U Hayana
mMareMaTrueckoro ananmusa. 10—11 xmaccel : 0a30BbIN U yrayONEHHBINH YPOBHH : YIEOHUK /
. A. Anumos, 0. M. Konsrun, M. B. Tkauésa [u ap.]. — 11-e u3z., crep. — Mocksa :
[Tpocsemenwne, 2023. — 463 c. — ISBN 978-5-09-107210-5. — TeKcT : 37MeKTpOHHBIH //
Jlanp : snexTpoHHO-OMONIMOTEeuyHast cuctema. — URL: https://e.lanbook.com/book/334391
(mata obpamenwus: 27.09.2023). — Pexxum moctyna: jist aBTOPU3. TIOJIB30BaTEIICH.

3. Mep3nak, A. I'. Maremaruka. AnreOpa W Hadajga MaTeMaThdeckoro aHanmsa: 10-i kimacc:
yrayOn€éHHBIN ypoBeHb : yueOHuk / A. I'. Mep3sk, 1. A. Homuposckuii, B. M. TTonskoB ;
nox peaakuueit B. E. [Togonsckoro. — 7-e uza., crep. — Mocksa : [Ipocsemienune, 2023, —
476 c. — ISBN 978-5-09-103607-7. — Tekcr : a1neKkTpoHHbIN // JlaHb : 37€KTpOHHO-
oubnuoreuynas cuctema. — URL: https://e.lanbook.com/book/334469 (mara oOpatieHus:
10.11.2023). — Pexxum mocTyna: ajis aBTOPHU3. MOJIb30BATENCH.

3.2.2. JlonmoJIHUTEIbHbIE€ HCTOYHUKH

1. boromonos, H. B. IIpaktuueckue 3ansatus nmo marematuke B 2 4. Yacte 1 : yueOGHoe

nocoOue a7 cpeiHero npodeccuonanabHoro oopazosanus / H. B. boromonos. — 11-e u3n.,
nepepad. u gomn. — MockBa : MWznmarensctBo IOpaiit, 2022. — 326 c. —
(ITpoeccuonansHoe obpazoBanue). — ISBN  978-5-534-08799-4. — Tekcr
HEIOCPEICTBEHHBIMN.

2. boromonos, H. B. Ilpaktuueckue 3aHatus mo marematuke B 2 4. Yacte 2 : yueOHOe

nocoOue a7 cpeiHero npodeccuonanbHoro oopasosanus / H. B. boromonos. — 11-e uzn.,
nepepadb. u gomn. — MockBa : MWznmarensctBo IOpaiit, 2022. — 251 c. —
(ITpoeccuonansHoe obpazoBanue). — ISBN  978-5-534-08803-8. — Tekcr
HEIOCPEICTBEHHBIMN.

3. boromonos, H. B. [Ilpaktuueckue 3aHATHA MO MaTeMaTHKe : ydeOHOE TMocoOue s
cpenHero npodeccuonaasHoro oopazosanus / H. B. boromonoB. — 11-e u3a., nepepad. u
non. — MockBa : MspartensctBo IOpaiit, 2024. — 571 ¢. — (IIpodeccrnonansuoe
obpaszoBanue). — ISBN 978-5-534-18419-8. — Tekcrt : anexkTpoHHbIit // Obpa3oBarenbHas
miatdopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/534966 (mata oOpaieHus:
15.12.2023). — Pexum noctyna: ajs aBTOpU3. MOJIb30BATENEH.
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4. Kpemep, H. II. MaremaTuka I KoOJUIeMKed : yueOHOe mocoOue IjIsl CpenHero
npodeccuonanbHoro oopazosanus / H. ILI. Kpemep, O. I'. Koncrantunosa, M. H. ®puaman
; mox penakiueit H. I11. Kpemepa. — 12-e u3zn., nepepad. u gon. — Mocksa : 3natenscTBo
FOpaiir, 2023. — 408 c. — (IIpodeccuonanpHoe oopazoBanue). — ISBN 978-5-534-17852-
4. — Texkcr : snextpoHHbIi // OOpasoBarenbHas miatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/533850 (mara oOpamenus: 15.12.2023). — Pexum pgocryma: s
aBTOPU3. IIOJI30BATEIICH.
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4. KOHTPO.Ib Y OIIEHKA PE3YJIbTATOB OCBOEHUWS YYEBHOUN

JUCHUILIAHBI

KoHTpoJIb M OLEHKAa pPacKpbIBAIOTCA YEpe3 JIUCUUIUIMHAPHBIE PE3YJIbTATHI,
YCBOCHHBIC 3HAHUS W MPHUOOPETCHHBIE OOYJArONTUMHUCS YMEHUS, HAIpaBJICHHBIC Ha
dbopmupoBaHre 00MUX ¥ MPOGHECCHOHATHHBIX KOMIIETEHITUH.

Oo6mas/ Tun oeHoYHbIX
npogeccuonaibHaN Paznen/Tema MEpPONPHUATHS
KOMTIETEHIU S
OK 01. Beidupars cioco6sr | P 1, Temsr 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, 1.6, 1.7 TectupoBanue
pelueHus 3aaa4 P2, Temsr 2.1,2.2,2.3,2.4,2.5I1-0/c, 2.6 VYcrHbIH onpoc
po¢heCCHOHATBHOM P4, Temnr 4.1,4.2,4.3,4.4,4.5,4.6,4.7I1-o/c, 4.8, 4.9, Marematuueckuit
JEeSITETbHOCTU 4.10 JUKTaHT
NIPUMEHUTETIBHO P 5, Temnr 5.1, 5.2 T1-o/c WnauBuayanbHas
K pa3IM4YHbIM KOHTEKCTaM P 6, Temn 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 I1-o/c, 6.7, 6.8, 6.9, CaMOCTOSITEebLHAS
6.10 IT-o/c, 6.11 pabota
P7, Temm 7.1,7.2,7.3,7.4,7.5,7.6,7.7,I1-0/c, 7.8, 7.9, [IpencraBnenue
7.10,7.11,7.12,7.13, 7.14, 7.15, 7.16 I1-o/c, 7.17 pe3yJIbTaTOB

P 8, Tems1 8.1, 8.2, 8.3, 8.4, 8.5 [1-o/c, 8.6
P9, Temsr 9.1,9.2,9.3,9.4,9.5

IIPAKTUYECKUX padoT
3amnmra TBOPUECKUX

P 10, Tems 10.1, 10.2, 10.3, 10.4 pabot
P11, Temsr 11.1,11.2,11.3,11.4,11.5, 11.6 IT-o/c, 11.7 3amnuTa
P 12, Temsr 12.1, 12.2 TT-0/c, 12.3,12.4 HWHJIMBUYaJIbHBIX
P 13, Temnr 13.1, 13.2, 13.3 IT-o/c, 13.4, 13.5, 13.6 TI-o/c, MIPOCKTOB
13.7 Kontponsnas pabdora
P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5, I1-o/c, 14.6 BrmoHeHne
9K3aMCHAIIHOHHBIX
3aJaHuN
OK 02. Ucnons3oBath P1, Temmr 1.1,1.2,1.3I1-0/c, 1.4,1.5,1.6,1.7 TectupoBanue
COBPEMEHHBIE CPEACTBA P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4 VYcTHbli onpoc
MOMCKA, aHaInu3a 1 P4, Temn14.1,42,43,44,4.5,4.6,4.711-0/c,4.8,4.9, MaTtemaTH4ecKHit
HUHTEpIIpETaluu 4.10 JUKTAHT
uHpOpMaIIUH, U P 5, Temnr 5.1, 5.2 T1-o/c WunuBunyanpHas
HHPOPMALUOHHBIC P 6, Temu1 6.1, 6.2,6.3, 6.4, 6.5, 6.6 IT-o/c, 6.7, 6.8, 6.9, CaMOCTOSTEIbHAs
TEXHOJIOTHH IS 6.10 IT-o/c, 6.11 pabota
BBIINOJIHEHUS 3314 P7,Temm 7.1,7.2,7.3,7.4,7.5,7.6,7.7,11-0/c, 7.8, 7.9, [IpencraBnenue
poeCCHOHATBHOMI 7.10,7.11,7.12,7.13,7.14, 7.15, 7.16 IT-o/c, 7.17 pe3yabTaToOB
eI TeIbHOCTH P 8, Temn 8.1, 8.2, 8.3, 8.4, 8.5 1-0/c, 8.6 MPAaKTUIECKUX padoT
P9, Temr1 9.1,9.2,9.3,9.4,9.5 3aluTa TBOPUECKUX
P 10, Temsr 10.1, 10.2, 10.3, 10.4 pabot
P11, Temsr 11.1,11.2,11.3,11.4,11.5,11.6 IT-0o/c, 11.7 3ammra
P12, Temnr 12.1, 12.2 T1-0/c, 12.3, 12.4 WHIUBUAYAIbHBIX
P 13, Temnr 13.1, 13.2, 13.3 IT-o/c, 13.4, 13.5, 13.6 TI-o/c, MIPOEKTOB
13.7 KonTponbHast pabota
P 14, Temn 14.1, 14.2, 14.3, 14.4, 14.5, [1-o/c, 14.6 BrinmonHenue
9K3aMEHAIIMOHHBIX
3aJJaHuN
OK 03. IimarupoBath u P1,Temnr 1.1, 1.2, 1.3 TI-0/c, 1.4, 1.5,1.6, 1.7 TectupoBanue
peanu30oBbIBATH P2, Temn 2.1,2.2,2.3,2.4,2.511-0/c, 2.6 VYcrHbl# onpoc
COOCTBEHHOE P 3, Temnr 3.1, 3.2, 3.3 [1-o/c, 3.4 MaremarnuecKkui
po(eCCHOHATBHOE U P4, Temb1 4.1,4.2,4.3,4.4,4.5,4.6,4.711-0/c, 4.8,4.9, JUKTAHT
JINYHOCTHOE Pa3BUTHE, 4.10 UnauBuayanbHas
[IPEAIPUHUMATEILCKYIO P 5, Temsr 5.1, 5.2 TT-o/c CaMOCTOSATENIbHAS
JIeATEeIILHOCTh B P 6, Temnr 6.1, 6.2, 6.3,6.4, 6.5, 6.6 I1-o/c, 6.7, 6.8, 6.9, pabota
npogeccuonanbpHoit chepe, | 6.10 I1-o/c, 6.11 [IpencraBnenue
HCIOJIH30BaTh 3HAHMS 110 P7, Temm 7.1,7.2,7.3,7.4,7.5,7.6,7.7,I1-0/c, 7.8, 7.9, pe3yNbTaTOB

(UHAHCOBOH TPaMOTHOCTH
B Pa3JIMYHBIX KU3HEHHBIX

CUTyaluAax

7.10,7.11,7.12,7.13,7.14, 7.15, 7.16 II-o/c, 7.17
P 8, Temsr1 8.1, 8.2, 8.3, 8.4, 8.5 IT-o/c, 8.6
P9, Tems1 9.1,9.2,9.3,9.4,9.5

MPAaKTUIECKUX padoT
3anmTa TBOPUYECKUX
pabor
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P 10, Temsr 10.1, 10.2, 10.3, 10.4 3amura
P11, Temsr 11.1,11.2,11.3,11.4,11.5,11.6 IT-o/c, 11.7 MHIUBUYATBHBIX
P12, Temnr 12.1, 12.2 I1-0/c, 12.3, 12.4 MIPOEKTOB
P13, Temsr 13.1, 13.2, 13.3 I1-o/c, 13.4, 13.5, 13.6 I1-o/c, Kontponsnas padora
13.7 Brmonaenne
P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5, T1-o/c, 14.6 9K3aMEHAIIHOHHBIX
3aJaHuN
OK 04. O¢ppexrnBHO P1, Temsr 1.1, 1.2, 1.3 I1-0/c, 1.4,1.5,1.6,1.7 TectupoBanue
B3aUMOJEHCTBOBATh U P2, Temsr 2.1,2.2,2.3,2.4,2.5I1-0/c, 2.6 VYcrHbIl onpoc
paboTaTh B KOJJICKTHBE U P 3, Temnr 3.1, 3.2, 3.3 [1-o/c, 3.4 MartemaTu4ecKuit
KOMaH/Ie P4, Temr14.1,4.2,4.3,4.4,4.5,4.6,4.7 I1-0/c, 4.8,4.9, JUKTAHT
4.10 WunuBunyansHas
P 5, Temur 5.1, 5.2 TI-o/c CaMOCTOSTEIbHAs
P 6, Temr 6.1, 6.2,6.3,6.4,6.5, 6.6 IT-o/c, 6.7, 6.8, 6.9, pabota
6.10 IT-o/c, 6.11 [IpencraBnenne
P7, Temm 7.1,7.2,7.3,7.4,7.5,7.6,7.7,I1-0/c, 7.8, 7.9, pe3yIBTATOB

7.10,7.11,7.12,7.13,7.14,7.15,7.16 I1-o/c, 7.17
P 8, Tems1 8.1, 8.2, 8.3, 8.4, 8.5 IT-o/c, 8.6

MPaKTUIECKUX padoT
3amTa TBOPUECKUX

P9, Temr1 9.1,9.2,9.3,9.4,9.5 pabot

P 10, Temsr 10.1, 10.2, 10.3, 10.4 3ammuTa

P11, Temsr 11.1,11.2,11.3,11.4,11.5, 11.6 IT-o/c, 11.7 WHJIMBUAYaJIbHBIX

P 12, Temsr 12.1, 12.2 TT-0/c, 12.3,12.4 MIPOEKTOB

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

13.7 Brinmonnenue

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5, T1-o/c, 14.6 9K3aMEHAITMOHHBIX

3aJaHuN

OK 05. OcymecTBuaTh P1, Temmr 1.1,1.2,1.3I1-0/c, 1.4,1.5,1.6,1.7 TectupoBanue
YCTHYIO U TUCBMEHHYIO P4, Temr14.1,4.2,4.3,4.4,4.5,4.6,4.7 I1-o/c, 4.8, 4.9, VYcTHbll onpoc
KOMMYHHKALMIO Ha 4.10 Marematuueckuit
TrOCYAapCTBEHHOM $I3bIKE P 5, Temnr 5.1, 5.2 IT-o/c ITUKTAHT
Poccuiickoit ®enepanum ¢ P 6, Temn 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 I1-o/c, 6.7, 6.8, 6.9, WnauBuayanbHas
y4eToM 0coOeHHOCTEH 6.10 IT-o/c, 6.11 CaMOCTOSITENIbHAS
COLMATILHOIO U P7 Temm 7.1,7.2,7.3,7.4,7.5,7.6,7.7 II-0/c, 7.8,7.9, pabota
KyJbTYPHOTO KOHTEKCTA 7.10,7.11,7.12,7.13,7.14,7.15, 7.16 IT-o/c, 7.17 [IpencraBnenue

P 8, Temnur 8.1, 8.2, 8.3, 8.4, 8.5 IT-o/c, 8.6 pe3yabTaToOB

P9, Temsr 9.1,9.2,9.3,9.4,9.5
P 10, Temsr 10.1, 10.2, 10.3, 10.4

MIPAKTUYECKUX padoT
3anra TBOPUECKUX

P11, Temsr 11.1,11.2,11.3,11.4,11.5,11.6 IT-o/c, 11.7 pabor
P12, Temnr 12.1, 12.2 T1-0/c, 12.3, 12.4 3ammura
P 13, Temnr 13.1, 13.2, 13.3 [T-o/c, 13.4, 13.5, 13.6 I1-o/c, WHIABUIYaITbHBIX
13.7 [IPOEKTOB
P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5 [1-0/c, 14.6 KontponpHas padora
Brmonnenne
9K3aMEHAIIMOHHBIX
3aJJaHUI
OK 06. ITposBasATh P 1, Temw 1.1, 1.2, 1.3 [T-0/c, 1.4,1.5,1.6,1.7 TectupoBanue
TpaXKIaHCKO- P4, Temr1 4.1,4.2,4.3,4.4, 4.5, 4.6,4.7 I1-o0/c, 4.8, 4.9, YcTHBIH onpoc
MaTPUOTUYECKYIO 4.10 Maremaruueckuit
TO3HITHIO, P 5, Temnr 5.1, 5.2 T1-o/c IUKTaHT
JIEMOHCTPUPOBATH P 6, Temn 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 I1-o/c, 6.7, 6.8, 6.9, NuanBuayanbHas
0CO3HAHHOE TIOBEJCHUE Ha 6.10 IT-o/c, 6.11 CaMOCTOSITeIbHAS
OCHOBE TPaJMIIMOHHBIX P7, Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7,11-0/c, 7.8, 7.9, pabota
00IIeYeTOBEUEeCKUX 7.10,7.11,7.12,7.13,7.14,7.15, 7.16 I1-o/c, 7.17 [IpencraBnenue
LIEHHOCTEH, B TOM YHCIIC C P 8, Temn 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 pe3yJbTaToOB

y4€TOM rapMOHU3ALUU
MEKHALIMOHAJIbHBIX U
MEXPEIUTHO3HBIX
OTHOUIEHUH, IPUMEHATh
CTaHAapThI
AHTUKOPPYILUOHHOTO
[IOBEACHHUS

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

MPAaKTUIECKUX padoT
3ammra TBOPUECKUX
pabor

3ammura
WHAWBUIYaJTbHBIX
MIPOEKTOB
Kontponsnas pabora
BrimonHenue
9K3aMEHAIIHOHHBIX
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3aJaHuH

OK 07. CopneticTBOBaTbH
COXPaHEHMIO OKpY Karolen
cpensl,
pecypcocOepekeHulo,
MIPUMEHSTH 3HaHUA 00
N3MECHEHHUH KJIMMarta,
MIPUHIUIIBI OEPEKINBOTO
MIPOM3BO/ICTBA,

3¢ (G eKTHBHO ICHCTBOBATH B
Ype3BBIYAHHBIX CUTYaLUSIX

P1,Temnr 1.1,1.2,1.311-0/c, 1.4,1.5,1.6,1.7

P2, Temn 2.1,2.2,2.3,2.4,2.511-0/c, 2.6

P 3, Temn 3.1, 3.2, 3.3. I1-0/c, 3.4

P4, Temn1 4.1,4.2,4.3,4.4,4.5,4.6,4.711-0/c, 4.8,4.9,
4.10

P 5, Temnr 5.1, 5.2 T1-o/c

P 6, Temn 6.1,6.2,6.3,6.4,6.5, 6.6 I1-0/c, 6.7,6.8,6.9,
6.10, IT-o/c, 6.11

P7 Temm 7.1,7.2,7.3,7.4,7.5,7.6,7.7 I1-0/c, 7.8, 7.9,
7.10,7.11,7.12,7.13,7.14,7.15, 7.16 I1-o/c, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5 I1-o/c, 8.6

TectupoBanue
VYcTHbll onpoc
MaremaTHyecKuit
JIUKTaHT
WnnuBuayanbHas
CaMOCTOSATENbHAS
paboTta
[IpencraBnenue
pe3yIbTaTOB
MPaKTHYECKUX padboT
3ammra TBOPUECKUX

P9, Temr1 9.1,9.2,9.3,9.4,9.5 paboT

P 10, Tems 10.1, 10.2, 10.3, 10.4 3amura

P11, Temsr 11.1,11.2,11.3,11.4,11.5,11.6 IT-o/c, 11.7 WHIABUYaIbHBIX

P12, Temnr 12.1, 12.2 I1-0/c, 12.3, 12.4 MIPOEKTOB

P 13, Temsr 13.1, 13.2, 13.3 II-o/c, 13.4, 13.5, 13.6 I1-o/c, Kontponsnas padora

13.7 Brmonaenne

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5 T1-o/c, 14.6 JK3aMEHAIIMOHHBIX

3aJaHuN

TIK 2.3. OnenuBats u P 1, Temsr 1.3 I1-o/c TectupoBanue
obecrieunBaTh P 2, Temsr 2.5 I1-o/c YcTHBI onpoc
SKOHOMHYECKYIO P 3, Temsr 3.3. [1-o/c MaremaTuueckuii
3¢ EKTHBHOCTD P 4, Temsr 4.7 I1-o/c JIUKTaHT
IPOU3BOCTBEHHOI'O P 5, Temur 5.2 TI-0/c NunuBunyanpHas
mpoIiecca Kak B I1eJIoM, P 6, Temnur 6.6 I1-o/c, 6.10 IT-o/c CaMOCTOSTEIbHAS
TakK U Ha OTAEIbHBIX P 7, Temn 7.7 I1-o/c, 7.16 I1-0/c pabota
3Tamnax P 8, Temnr 8.5 I1-o/c [IpencraBnenue
[IK 3.2. PazpabaTrIBaTh P 11, Temsr 11.6 IT-o/c pe3yJIbTaTOB

TEXHOJIOTUUECKUE
MIPOLIECCHI HA PEMOHT
OTAETBbHBIX JA€TaleH U
Y3J10B JKEJIE3HOJOPOKHOTO
MIOJIBUJKHOT'O COCTaBa B
COOTBETCTBUU C
HOPMAaTUBHOM
JIOKyMEeHTaluuen

P 12, Temsr 12.2 I1-0/c
P 13, Temsr 13.3 IT-o/c, 13.6 I1-o/c
P 14, Temsr 14.5 I1-o/c

MPaKTUIEeCKUX padoT
3ammTa TBOPUECKUX
pabot

3amura
HHIUBUIYATbHBIX
MIPOEKTOB
Kontponsnas pabora
Brimonnenne
9K3aMEHAIIHOHHBIX
3aJaHuN
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