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1. OBLIASI XAPAKTEPUCTHKA PABOYEH ITPOI' PAMMBI
YUYEBHOU JUCHUIIJIMHBI
00/I.11 MaremaTuka

1.1. Mecto ucuUMIVIMHBI B CTPYKTYpe  OCHOBHOH  mnpodeccuoHaJIbHOI
0o0pa3oBaTeJIbHOM MPOrPaMMbI

Oo6meoOpa3oBatenshas aucuumiuHa OOJ[.11 Marematuka sBiseTcss 00s3aTeIbHON
4acThl0 001e00pa30BaTeNbHOIO LKKIA 00pa3oBaTesibHOW mporpaMmsel B cooTBeTcTBUU PI'OC
CIIO no cneumanpHoctH  11.02.06  TexHuueckas  3KCIulyaTauuss  TPaHCIOPTHOIO
Pauo3IEeKTPOHHOr0 000py10BaHNUs (110 BHIaM TPAHCIIOPTA).

1.2. lleau 1 nJIaHupyemMble pe3yabTAaThl 0CBOCHUSA THCIUIIINHbBI

1.2.1. leap AUCHUILIHHDBI

Conepxkanne mporpaMmbl oOmeoOpazoBatenbHoi nucnuminabl OOJ[.11 Maremaruka
HAIPABIICHO HA JIOCTIIKEHUE PE3YJBTATOB €€ U3yUeHHUs B COOTBeTCTBHH ¢ TpeboBanusmMu OI'OC
COO c yuerom mpodeccuonanbroii Hanpasiennoct GI'OC CIIO.

1.2.2. [lnannpyemMblie pe3yJbTAThl OCBOCHHS 0011e00Pa30BaTEJIbHON IMCUUILUINHBI B
coorBeTcTBMU ¢ PI'OC CIIO 1 Ha ocHoBe ®T'OC COO

Oco0oe 3HaueHue nucuUIUIMHA umeeT npu ¢opmupoBanuu u pazsutuu OK u TIK:
OK.01; OK.02; OK.03; OK.04; OK.05; OK.06; OK.07; IIK 5.3.; IIK 5.5.



O0mue KOMIeTeHIHH

IInannpyemMsle pe3yJbTaThl 00y4eHUSs

Oomue

HHCIII/IHJII/IHapHLIe

OK 01 Brioupars crioco0bt
pemeHus 3ana4y
podeCcCHOHANBLHOM eSITENEHOCTH
MIPUMEHUTEIBHO

K pa3JIMYHBIM KOHTEKCTaM

B yacTu TpyZ0BOr0 BOCIUTAHUS:

- TOTOBHOCTh K TpPy[dy, OCO3HaHWE I[EHHOCTH MacTEepCTBa,
Tpynoarodue;

- TOTOBHOCTh K AKTHBHOM JESITENLHOCTH TEXHOJIOTHUECKOMN U
COIMATLHON HATPAaBIEHHOCTH, CITOCOOHOCTH MHUIIUMPOBATH,

IUIAHAPOBAaTh W CaMOCTOATENBHO  BBINONHATH  TaKylo
JEeATEIIbHOCTB;
- HWHTEpeC K pa3nuuHbIM cdepam npodeccrnoHaNbHON
JeATEIILHOCTH,

OBiageHre YHUBEPCAIbHBIMA YICOHBIMH MMO3HABATEIHHBIMHA
JIEUCTBUAMU:

a) 06a30BbIe JIOTUYECKUE IEHCTBUS:

- CaMOCTOATENILHO (OPMYIHPOBATh U AKTYyaTU3UPOBAThH
npobJeMy, pacCMaTpUBATh €€ BCECTOPOHHE;

- YCTaHABJMBATH CYIICCTBCHHBIN MPH3HAK WM OCHOBAHHUS
JUTSL CpaBHEHHUS, KJIacCU(BHUKAIIMKA U 0000IICHNUS;

- ONpPENeNATh LEeNH NeATCIHHOCTH, 3alaBaTh HMapaMeTphl H
KPUTEPHUH UX JOCTIKCHHS,

- BBUBJIATH 3aKOHOMEPHOCTM M  INPOTUBOpEYUss B
paccMaTpuBaeMbIX SIBJICHUSIX;

- BHOCHUTb KOPPEKTHUBBl B JESITEIbHOCTb, OLICHHBATH
COOTBETCTBHUE pE3YJbTATOB LIENSAM, OLIEHUBAaTh PHUCKU
MOCIIEICTBUN JISSITEILHOCTH,

- pa3BuUBaThb KpEaTUBHOE MBIIUIEHUE I[P  PELICHUU

’KU3HEHHBIX TIPOOIeM

0) 6a30BbIC UCCIICIOBATEIBCKHIE ACUCTBUS:

- BJIaJeTh HAaBBIKAMH  Y4Y€OHO-HCCIEI0BATEIbCKON H
MIPOCKTHOH NEATETHHOCTH, HABBIKAMH Pa3peICHHUs POOIIeM;
- BEISBIIAT MIPUYHHHO-CJIC/ICTBCHHBIC CBSI3H u
AKTyaJIM3UPOBATh 33/1a4y, BEIJIBUTaTh THIIOTE3Y ©¢ PEIICHUS,
HaXOIUTh  apryMEHTHl  JIs  JOKa3aTelIbCTBA  CBOUX
YTBEPKICHHUIA, 32/1aBaTh MMAPaMETPbl K KPUTEPHUHU PEIICHUS;

- aHAJIM3UPOBATh MOJYYCHHBIC B XOJC PCHICHHS 3aJa4yd
pe3yabTaThl, KPUTHYCCKHU OICHUBATH HX JOCTOBEPHOCTD,
IIPOTHO3UPOBATh UBMCHCHUE B HOBBIX YCIIOBUAX,

-- YMETh TIICPEHOCUTH 3HAHUA B TIO3HABATCIBHYIO H
MMPaKTUYECKYIO 06J'I3.CTI/I KU3BHCACATCIBHOCTH,

- YMETh HHTETPUPOBATH 3HAHMS W3 Pa3sHBIX NPEIMETHBIX

-BIIaJIeTh METOAaMH JI0OKa3aTelIbCTB, AITOPUTMaMH pEIIeHUs 3a1ad; yMEHHE
(GOpMyIHpOBaThH ONpENENeHUs, aKCHOMBI W TEOPEMBI, IPUMEHSTh HX,
MPOBOJIUTD J0Ka3aTeNbHbIE PACCYKICHNUS B X0/I€ PEILICHNUS 3a/1ay;

- YMETh OIIEpUPOBATh MOHATUSAMHU: CTETICHb YHCIIa, JIOTapu(M YUCiIa; YMEHHE
BBINIOJIHATh BBIYUCIICHHE 3HAYEHHH M IpeoOpa3oBaHHs BBIPAKEHHH CO
CTETICHAMH W JorapudmamMu, TpeoOpa3oBaHus APOOHO-PAIMOHATBHBIX

BBIPAYKEHUI;
- yMeTh OIEpUpPOBATH MOHATHAMHU: palUOHAIbHbIC, HPPALMOHAIBHBIC,
MOKa3aTeJIbHbIE, CTEIEHHBIC, JIOTapH(MHUYECKHE, TPUTOHOMETPUIECKHE

YpaBHEHHSI U HEPABCHCTBA, UX CHCTEMBI;
- yMeTb OIEpUPOBATh MOHATHUAMH: (GYHKIMS, HENpepbiBHAs (yHKIUS,
NPOM3BOJIHAS, NEPBOOOpa3Has, ONpPEAETICHHBIH HHTErpal; yMeTh HaXOIUTh
MPOM3BOJIHBIE 3JIEMEHTAPHBIX (DYHKIMA, UCIIOIB3Ys CIIPABOYHbIE MaTepPHAIIbL;
UCCJIe0BaTh B NPOCTEHIINX CaydasX (YHKIMHA HA MOHOTOHHOCTb, HAXOAUTh
HauOONbIINE W HAaWMEHBbIIWE 3HAueHHs (YHKIMH; CTPOUTh TpaduKH
MHOTOYIEHOB C HCIONb30BAaHMEM aIllapaTa MaTeMaTH4eCKOro aHalu3a;
NPUMEHATh TPOW3BOJHYIO IIPH pEIICHWH 33Jad Ha MABIKEHHE; peIaTh
MPaKTUKO-OPUCHTHPOBAHHBIE 33/laul  Ha HaWOOJIBIINE W HAWMCEHBINHUE
3HAUCHMS1, HA HAXOK/ICHHE IYTH, CKOPOCTH U YCKOPEHHMS;

- YMETh OIEpUpPOBATH HMOHATUSIMHU: pallMOHalbHAS (QYHKIHS, [TOKa3aTeIbHAs
¢byHKIHS, CTeTIeHHAst ¢GhyHKIHSA, JorapupMuyecKas GbyHKIHA,
TPUrOHOMETpUUeCKHe (YHKIMHK, OOpaTHble (YHKUIMHM; yMEHHE CTPOUTH
rpaguky H3yueHHBIX (YHKUMI, HCHOJB30BaTh TpaduKU TMpHU H3YHYECHHH
NPOLIECCOB M 3aBUCHMOCTEH, NpHM pELICHHH 33/1a4 W3 APYrHX YyueOHbIX
NpeJIMETOB M 3aJad M3 peajbHOW IKM3HHW; BbIpaXaTh (opMylnamu
3aBUCHMOCTH MEX]y BEJIMUNHAMU;

- yMeThb pelarh TEKCTOBbIE 3aJayd pa3HbIX TUIOB (B TOM 4YHCIE Ha
MPOLICHTHI, JOJMM W YacTH, Ha JBW)XKEHHE, paboTy, CTOMMOCTb TOBapoOB H
YCIIyT, HAJOTH, 33/Ja4d W3 OOJIaCTH YNpPaBJICHUS JUYHBIMH M CEMEHHBIMHU
(¢uHaHCAMM); COCTaBJISITh BBIPAKEHWS, ypaBHEHWs, HEpPAaBEHCTBA M HX
CHCTEMBl TI0 YCJOBHIO 33/1a4M, WCCJIEIOBaTh IIOJyYEHHOE pEIIeHHEe |
OLICHMBATh MPAB/IOINOI00HOCTh PE3yJIbTaTOB;

- yYMEThb ONEpPHpOBaTh IOHATHAMH: CpelHee apudmMeTHdyeckoe, MeauaHa,
HauOonblllee ¥ HaWMEHbIlee 3HAYCHUs, pa3Max, IUCIEpPCHs, CTaHIapTHOE
OTKJIOHEHHE 4YHCJIOBOrO Ha0opa; yMeTh H3BJIEKaTh, WHTEPIPETHPOBATH
nHGOPMALNIO, TPEACTABICHHYI0 B TaONWIAX, Ha OHarpamMmmax, Tpadukax,
OTPaXKAIOIIYI0 CBOMCTBA pealibHBIX MPOLECCOB U SIBJICHUIA; MPEACTABISTH
nHPOPMALIMI0O C TOMOINBI0 TAaONWI] ®W JAWarpamMM; HCCIEHOBATh




obnacreit;

- BBIBUraTh HOBBIE UJEH, NpelaraTh OpPUIMHAJBHEIE
MOJXO/bl U PeIIeHus;

U CIIOCOOHOCTh WX HCIONB30BaHUS B IIO3HABATENBHONH H
COLIMAJIbHOW MTPaKTUKE

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

- YMETb ONEPUPOBATH MOHATHAMU: CIIy4alHBIH ONBIT U CIIydaiiHOe COOBITHE,
BEPOSATHOCTH CIIy4alHOTO COOBITUS; YMEHHE BBIYHCIATH BEPOSTHOCTH C
UCIIONB30BAaHUEM TPAQHIECKUX METOHOB; IPUMEHATE (GOPMYJIIBI CIOKEHHS H
YMHOKCHHUSI BEpOSTHOCTEH, KOMOWHATOpHBIE (akTel W (OPMYIBl TpH
pCLICHNH 3a/1ay; OLCHUBATH BEPOATHOCTH PEAIBHBIX COOBITHH; 3HAKOMCTBO
CO CIydYaiiHBIMH BEJIMYMHAMH; YMEHHE NPHUBOIUTH HMPUMEPHl IPOSBICHUS
3aKOHa OOJIBIINX Y¥CEJ B IPUPOAHBIX U OOIIECCTBEHHBIX SIBICHUX;

- YMETH OIICPpUPOBATh NOHATUAMU: TOUKA, IIpAMasi, IMJIOCKOCTb, IPOCTPAHCTBO,
JBYTPaHHBIA  yroj, CKpELIMBAIOIIMECS TNpsMble, MapaUIeIbHOCTh U
HNEPNEHIUKYJISIPHOCTh IPSAMBIX U IJIOCKOCTEH, YroJl MEXIy IPSMBIMH, yroJl
MEXAY NPSMON M TUIOCKOCTBIO, YrOJl MEXKIY IUIOCKOCTSIMHU, PACCTOSIHUE OT
TOYKH 10 MJIOCKOCTHU, PACCTOSAHUC MEKAY MNPAMBIMH, PACCTOAHUE MEKIY
TIIJIOCKOCTAMU,; YMCHHC UCIIOJIB30BATh IPU PCHICHNUHU 3aJla4 U3YUCHHBIC (baKTLI
U TEOpeMbl IUIaHHUMETPUM; YMCHHE OLICHUBATh pasMepbl O0OBEKTOB
OKPY’KaroLIero MUpa;

- YMeTh ONEPHUPOBATh MOHATHUAMHU: MHOTOTPAHHUK, CEYCHHE MHOTOIPaHHHUKA,
Ky0, mapajulenenunen, Npu3Ma, OupamMuga, ¢GuUrypa W HOBEPXHOCTh
BpallleHUsl, LWINHAP, KOHYyC, map, cdepa, cedeHHs (GUIYpHl BpalleHHS,
IUIOCKOCTh, Kacaromascsi cepbl, HIMIHHAPA, KOHYyca, TIOIaas HOBEPXHOCTH
MUpaMHUbl, TPU3MBIL, KOHyca, IWIMHIpA, IUIOManb cdepbl, o0beM Kyoa,
MpAMOYTOJIBHOT'O napajjenenumieaa, nupamMuabl, TMPpU3MBI, ouJInHApAa,
KOHyca, Ilapa; yMeHHe H300pakaTh MHOTOIPAaHHUKH U IIOBEPXHOCTH
BpaliCHusA, UX CCUYCHHUA OT PYKHU, C TOMOLIBIO YCPTECIKHBIX MHCTPYMEHTOB U
QJIEKTPOHHBIX CPEJICTB; YMEHHUE PAaclO3HaBaTh CUMMETPHIO B NPOCTPAHCTBE;
YMEHHE PACcIiO3HABATh NPABHIEHBIE MHOTOTPAHHHUKH;

- YMEThb OIIEPUPOBATh MOHATHAMH: IBIXKCHHE B MPOCTPAHCTBE, MOJO0OHBIC
durypsl B TIPOCTPAHCTBE;  KCIOJB30BaTh  OTHOIICHHE  IUIOIIAJCH
MOBEPXHOCTEH M 00BEMOB MOJOOHBIX (UTYp NPH PEILCHUH 3a/1ay;

- yMeTh BBIYHCIATH I'€OMETPUYECKUE BENMYHMHBI (IJIMHA, YToj, IUIOIIAIb,
00beM, TUIoNIa b MOBEPXHOCTH), HCIONIB3YsI N3y4eHHBIE (POPMYIIBI U METO/BI;
- YMETH OIICPUPOBATH IMOHATHAMHU: MPAMOYTOJIbHAsA CHCTEMA KOOpAWHAT,
KOOPAUHATHI TOYKH, BEKTOD, KOOpAWHATHI BEKTOpA, CKaJIPHOC
IMPOU3BEACHUE, YT'OJI MECXKAY BCKTOpaMH, CyMMa BCKTOPOB, IMPOU3BEICHUEC
BEKTOpa Ha YHCJO; HAXOJUTH C TOMOIIBI0 M3yYCHHBIX (GOPMYIT KOOPAWHATHI
CEpEeNHHBI OTPE3KA, PACCTOSTHUE MEXKIY ABYMSI TOUKAMHU;

- YMCTh BI)I6I/IpaTI) HOHXOHHHlHﬁ PI3y‘-IeHHBIﬁ METOA g PEHICHUA 3aJaydu,
pacro3HaBaTh MareMaTHueckue (akThl W MaTeMaTHYeCKHe MOJEIH B
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NPUPOJHBIX M OOIECTBEHHBIX SIBJICHUSX, B MCKYCCTBE; YMEHHE HPUBOANTH
OpUMEpbl  MAaTEMaTUYECKUX  OTKPBITUHM  POCCUHCKOM M MHUPOBOM
MaTeMaTHYECKOH HayKH;

- yMETb ONEpPUPOBATh TMOHATHAMH: OIpEIeNeHHe, AaKCHOMa, TeopeMa,
CIEICTBHE,  CBOWCTBO, IPHU3HAK,  JOKAa3aTeIbCTBO,  PABHOCHIIbHBIE
(dbopMyTHpPOBKH; yMeHHE (OpPMYIHPOBaTh OOpaTHOE M IMPOTHBOIOIOKHOE
YTBEpKIEHHE, TPUBOJUTH NPUMEPHI U KOHTPIIPHUMEPBI, HCIOIB30BaTh METOJ
MaTeMaTHYECKOW MHAYKLHH; MPOBOIUTH JOKA3aTENbHBIE PACCYXKACHUS MPHU
pEIIeHNH 3aa4, OLICHUBATh JIOTHYECKYIO TPAaBUIBHOCTD PACCYKIACHUM;

- YMeThb OIEpPHUPOBaTh MOHATHAMM: MHOXKECTBO, ITOJMHOXECTBO, OIEpPAIUH
HaJl MHOXECTBAaMH;, YMEHHE MHCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
ammapar A ONMCaHHUsS peaJbHBIX IPOLECCOB M SBICHUI IpPU peIIeHUH
3aja4, B TOM YHCJIE U3 APYTUX YIeOHBIX MIPEIMETOB;

- YMEThb ONepUpOBaTh MOHATHAMU: Tpad), CBA3HBIA Tpad, nepeBo, LUK, rpad
Ha IUIOCKOCTH; YMEHHE 3aJaBaTh M OINUCHIBaTh Tpadbl pa3IuuHBIMH
Croco0amu; UCTIONb30BaTh Ipadbl MPU PEIICHNH 3313,

- yMeTb CBOOOJHO ONEPHUPOBaTh IOHATHUSMH: COYETaHUE, IEPECTAaHOBKA,
YHCIO COYETaHWH, 4YHCIO IepecTaHoBOK; OmHOM HploTOHa; yMmeHne
MPUMEHATh KOMOMHATOPHBIE (DAKTHI U pacCy>KACHHS ISl PELICHHS 3a1ad;
-yMETb ONEPUPOBATH NOHATHAMM: HATYPaIbHOE YUCIIO, LENOE YUCIO, OCTATOK
MO0 MOJIYJIO, PAallMOHAIbHOE YHUCIO, UPPALUOHANBHOE YHCIO, MHOXKECTBA
HaTypajJbHbIX, LEJBIX, PAIOHAIBHBIX, ICHCTBUTEIBHBIX UYHCEN; yMEHHE
UCTIONB30BaTh TPH3HAKH JEIUMOCTH, HAMMEHBIIMHA OOIIMH JenuTens u
HauMeHblIee ofllee KpaTHOe, aNroputM EBKiIMaa THpH pelieHuH 3ajad;
3HAKOMCTBO C PA3TUYHBIMU TO3UIIHOHHBIMU CUCTEMAaMHU CUUCIICHHUS,

- YMEThb CBOOOJHO OINEpUPOBATH MOHATHAMU: CTEIIEHB C IEJIBIM MOKa3aTeleM,
KOPEHb HATypaJbHOM CTEINEHH, CTENEHb C PalMOHAIBHBIM IIOKa3aTeleM,
CTENeHb C JEeHWCTBUTENBHBIM (BEIIECTBEHHBIM) IOKa3aTeeM, Jorapudm
4Hcla, CHHYC, KOCHHYC U TAHI€HC IIPOU3BOIBHOTO YHCIIA;

- yMeTb  ONEpUPOBaTb  MOHATUSIMHU:  TOXKAECTBO,  TOXKIECCTBEHHOE
npeoOpa3oBaHHMe, ypaBHEHHE, HEPABEHCTBO, CHUCTEMa YpaBHEHHUH U
HEpaBEHCTB, pPABHOCUIBHOCTb YpPaBHEHWH, HEPAaBEHCTB U  CHCTEM,
parnvoHaIbHEIE, HppanroHaIbHEIE, MOKa3aTebHEIE, CTETICHHBIE,
jmorapuMUYECKie, TPUTOHOMETPHYECKHE YpaBHEHHUS, HEpaBEeHCTBA U
CHCTEMBI; YMEHHUE peliaTh ypaBHEHHS, HEPABEHCTBA M CUCTEMBI C ITOMOIIBIO
pa3UYHBIX TPHEMOB; pEmIaTh YpPaBHEHUS, HEPAaBEHCTBA W CHUCTEMBI C
mapaMeTpoM; NPUMEHATh YpPaBHEHHs, HEPaBEHCTBA, WX CHCTEMBI IS
pemeHns MaTeMaTHIecKnX 3a/ad 1 3a7ad U3 Pa3IUYHBIX 00jacTel HAyKd U
peabHOH JKU3HY,




-yMeTh CBOOOJHO OIEPUPOBATH TOHATHSIMHU: Tpaduk (yHKIMH, oOpaTHas
¢byHKMs, kommosuuus (yHKUWi, JuHelHas GYHKOMS, KBaJpaTHYHAs
GbyHKIMS, cTeneHHas GYHKIHS C LENbIM [10Ka3aTelieM, TPUTOHOMETPUIECKHe
¢yHKINM, OOpaTHBIE TPUTOHOMETpHUYECKHEe (YHKIMH, IOKa3aTelbHAs H
norapupmmdeckas (QyHKINH, yMEHHE CTPOMTH Tpaduku  QYHKIHH,
BBITIOJTHATH NIPeoOpa3oBaHus TpapuKoB (HyHKINH;

YMEHHE HCIONb30BaTh Trpaduky (GYHKIUHA IS U3Y4YEHHS MPOLECCOB U
3aBUCHMOCTEH NpHU pPEIICHUM 3a7ad U3 APYTUX YYeOHBIX NMPEIMETOB U U3
peanbHON JKU3HH; BBIPAXXaTh (DOPMyJIaMH 3aBHCUMOCTH MEX/y BETHINHAMI;
yMeHHE CBOOOJHO  ONEpUPOBATh MOHATUSIMHM: YETHOCTh  (DYHKIIMH,
NEePUOANYHOCTh (DYHKUUH, OrPaHUYEHHOCTh (YHKIHMH, MOHOTOHHOCTB
GyHKIMH, 3KCTpeMyM (YHKIMH, HauOoOJblllee M HaMMEHbLICE 3HAYCHHUS
(GYHKIMY Ha IPOMEKYTKE; YMEHHE TIPOBOJIUTH HCCIIEA0BaHUE (DYHKIUH;
YMEHHE UCIOJb30BaTh CBOWCTBa W rpaduku (QYHKUUA [ pelieHus
YpaBHEHHI, HEpaBeHCTB M 3a7ad C [apaMmeTpamu; H300paxkaTh Ha
KOOPJMHATHON IJIOCKOCTH MHOJKECTBAa PEILICHHH ypaBHEHMH, HEPABEHCTB H
UX CHCTEM;

- yMeTb CBOOOZHO OIEPUPOBATH IOHATHAMH: IIOCIEIOBATEIbHOCTD,
apudMeTHyecKas IMPOTPEecCHs, I'€OMETpUYEcKas IPOrpeccHs, OECKOHEYHO
yOBIBaromas reoMeTpuIecKast TIPOTPECCHS; yMeHHe 3a7aBaTh
MIOCJIE/IOBATEIILHOCTH, B TOM YHCIIE C TOMOIIBIO PEKYPPEHTHBIX (hOPMYIT;

- YMETb OIEpUpPOBaTh MOHSATHUSMH: HENPEPHIBHOCTh (DYHKIMH, aCUMIITOTHI
rpapuka  QyHKUMH, TepBas W  BTOpas  IPOW3BOJHAs  (QYHKIMH,
reOMeTPUUECKU W (PU3NYECKUN CMBICT MPOU3BOJTHON, MEepPBOOOpasHasi,
OTIpe/ieIeHHbII MHTETpall; YMEHHEe HaXOJHUTh aCUMITOTH rpaduka dyHKIUM;
YMEHHE BBIYUCISATH IPOM3BOJAHBIE CYMMBI, IPOM3BEICHHUS, YacTHOTO U
KOMITO3MIIMKM (DYHKIMH, HaXOJWTh ypaBHEHHWE KacaTelIbHOH K Trpaduky
GbyHKINW;

YMEHHE HWCIOJIb30BaTh IPOU3BOJIHYIO ISl HMCCIEAOBaHUS (QYHKIMH, s
HaXOXJICHNS! HAWITY4IIIeTO PEeLIeHNs B IPUKIIAHBIX, B TOM YHCIIE COLUABLHO-
HSKOHOMHUYECKMX W (HU3MYECKUX 3ahadax, Ml ONpENeNICHHs CKOPOCTH H
YCKOPEHHMS; HaXOJUTh IUIOMIAAN M 00beMbl (PUI'yp ¢ NMOMOIIBIO MHTErpala;
NPUBOAMTH TMPHUMEPBl MaTEeMaTHYECKOTO MOJICIMPOBAHUS C [OMOIIBIO
nuddepeHIManbHbIX ypaBHEHUH;

- yMEThb OIIEpPUPOBaTh MOHATHUAMH: KOMIUIEKCHOE YHCIIO, COMNPSIKEHHbIC
KOMIUIEKCHBIE YHCIIa, MOJYJb M apryMeHT KOMIUIEKCHOTO 4ucia, (opma
3aliCH KOMIUIEKCHBIX 4Hcesl (TeoMeTpuyecKkas, TPUTOHOMETpHYecKas |
anreOpandeckasl); yMeTb TPOW3BOANTH apUPMETHUECKHE JEHCTBUS C
KOMIUIEKCHBIMHM  YHCJIaMH;  TIPUBOJWTH  NPUMEPHl  HCIIOJIB30BaHUS
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KOMIUIEKCHBIX YHCET;
- yMeTh CBOOOJHO OINEPUPOBATH IMOHSATHSAMH: CpelHee apupMeTHUecKoe,
MenuaHa, HaumOoJiblliee ¥ HAaWMEHbIEe 3HAYCHHUS, 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 ITOMOIIBIO JUArpaMM PAacCEHBAHUS U JIMHEHHOI
perpeccuuy;

- YMeTh HaXOJHTh BEPOSTHOCTH COOBITHH C HCIIONB30BAaHHEM TpapHUIECKHX
METOJIOB; MPUMEHSTD ISl peIIeHuUs 3a1a4 (POPMYJIbI CIOKESHUSI U YMHOKEHHS
BEPOSITHOCTEH, (OpMyJdy TIOJHOH BeposiTHOCTH, Qopmyiy beprysy,
KOMOMHATOpHBIE (akThl M (QOPMYIBI;, OLEHUBATH BEPOSITHOCTH PEalbHBIX
COOBITHH; yMEHHE OIlepUPOBaTh IOHATHSAMH: CilydyaiiHas BeJIWYMHA,
pacmpezeneHie BEpOSITHOCTEH, MaTeMaTHYecKOe OXXKWAaHHe, AUCIEpCUs U
CTaH/IapTHOE OTKIIOHEHHE CIIy4YailHOI BeIMYHMHBI, QYHKIHU pacTpeeCHuUs 1
IUVIOTHOCTH PaBHOMEPHOTO, IIOKa3aTEeIbHOTO U HOPMAIBEHOTO paclpeeieHHi;
YMEHHE HCIIONB30BaTh CBOMCTBA M3YYCHHBIX PACIPEICICHHIN IS PeIIeHUs
3a/1a4; 3HAKOMCTBO C MOHSTHSAMH: 3aKOH OOJIBINMX YHCEN, METOMBI
BBIOOPOYHBIX HCCIICIOBAHMI; YMEHHE HPUBOIUTH HPHMEPBl NPOSBICHUS
3aKOHa OOJIBIINX YHCEJN B IPHPOAHBIX U OOIICCTBEHHBIX SBICHUSAX;

- yMeTb CBOOOJHO OIEPUPOBATH IOHATHSAMHM: TOYKA, NpPsIMasi, IIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jyd, IUIOCKUI yroy, JBYIPaHHbIA  yroul,
TPEXTPpaHHBIH Yroj, IepeceKaroluecs, napaulelbHble U CKPEIIUBAIOIIUecs
npsiMble, MapaJUIebHOCTh U MEPHEHUKYISIPHOCTh MPSIMBIX M IUIOCKOCTEH,
Yrojl MeXJy NPSIMBIMH, YTOJl MEXIY HPSIMOM U IUIOCKOCTBIO, YroJ MEXIy
TUIOCKOCTSIMH; YMEHHE UCIIOIb30BaTh MPU PEIICHHUH 3a/1a4 U3y4YeHHbIE (aKThl
U TeOopeMbl IUIAHUMETPHH; YMEHHE OLCHUBATh pa3Mepbl OOBEKTOB B
OKPYXXaloLIeM MHpe; YMEHHE OIEpUpPOBaTh IMOHATHSAMHU: MHOTOIDAHHHK,
CeYeHHe MHOTOIPaHHMKA, MPAaBUIIBHBIH MHOTOTPaHHMK, MPU3Ma, MHpaMHAa,
durypa 1 IOBEpXHOCTh BpallCHHs, LIWINHIP, KOHYC, map, chepa, pa3BepTKa
MOBEPXHOCTH, CEYCHHs KOHyca M LWIMHAPA, NapajllelbHble OCH WIH
OCHOBaHMIO, CEUEHME WIapa, IUIOCKOCTb, Kacaromascsi cgepsl, LIIMHApPA,
KOHyCa; yMEHHE CTPOMTh CEYeHHe MHOIOTpaHHHMKa, HW300paxkaTh
MHOTOTPaHHUKH, (UTYpbl U TIOBEPXHOCTH BpAILEHMS, UX CEUCHUS, B TOM
YHCJIE C TOMOIIBIO JJIEKTPOHHBIX CPEJICTB;, YMEHHE IMPHUMEHSTh CBOWCTBA
reOMETPUUECKUX (UTYp, CaMOCTOSITENILHO (OPMYIHPOBATh OINpPEeICHUs
n3y4aeMbiX (UTyp, BBIIBUraTh THIIOTE3bl O CBOMCTBaX MW IpPH3HaKax
reoMeTpUuecKuXx (QUryp, OOOCHOBBIBATH HWIIM ONpPOBEPraTbh HX; YMEHHE
IPOBOJNTD KJIACCU(HUKALMIO (GUTYp MO Pa3IMYHBIM IPU3HAKAM, BBIIOJIHSITH
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HEO0OXO0/IUMBIE JOTIOJIHUTENBHBIE TOCTPOCHHUS;

- yMeTb CBOOOJHO ONEpHUPOBaTh MOHATHAMH: IUIOUIATb (UTYpBI, 00beM
(Gurypbl, BeIMYMHA YyIJia, PACCTOSHHE OT TOYKU JI0 IUIOCKOCTH, PACCTOSHHE
MEXKAY TNpSIMBIMH, DPACCTOSIHUE MEXIY IUIOCKOCTSIMH, IIIOmans chepsl,
IUIOIIAb TOBEPXHOCTH MUPAMHUBI, IPU3MBI, KOHYCa, IIMINHAPA, 00beM Ky0a,
HNPSMOYTONBHOTO — MAapajjeenuneaa, MNUpaMHUbl, MNPU3MBIL, LIIHHIpPA,
KOHYyca, [Iapa; YMEHHE HaXOIUTh OTHOIICHHE 00bEeMOB MOTOOHBIX (HUTYD;

- yMeTb CBOOOIHO OIEPHPOBATH IOHATHSIMHU: [ABIDKCHHE, MNapajIeIbHBINA
MEPeHOC, CHMMETPUS Ha IUIOCKOCTH M B MPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBaHue MOA00Ms, NOAOOHBIE (HUIYPBI; YMEHHE paclo3HaBaTh
paBHble W TOAOOHBIE (QUIYpbl, B TOM YHCIE B MpPUPOJE, HCKYCCTBE,
APXUTCKTYPC; YMCHUEC UCIIOJIb30BATh '’COMETPUICCKUE OTHOIICHU A, HAXOANUTH
reOMETPUYECKHE BEIWYMHBI (JJIMHA, YToJl, IUIOLIajb, 00BEM) MPU PELICHUH
3a7a4 U3 IPYrux y4eOHBIX PEIMETOB U M3 PeallbHOU KU3HU;

- YMCTbH CBOGOI[HO OIICPUPOBATH TOHATUAMU: TPAMOYTOJIbHAdA CHCTEMaA
KOOPJWHAT, BEKTOpP, KOOPAWHATHI TOYKH, KOOPIMHATHI BEKTOpa, CyMMa
BEKTOPOB, IPOMU3BEACHHIE BEKTOPA Ha YNCIIO, PA3JI0KeHNE BEKTOpa Mo Oasucy,
CKaJIPHOE IIPOM3BEJCHUE, BEKTOPHOE NPOU3BEACHHE, YIod MEXIy
BEKTOPaMH; YMEHHE HCIIOIb30BaTh BEKTOPHBIH M KOOPIMHATHBIA METOJ JUIA
peLICHUsI TEOMETPUUYECKUX 3a7ad W 3ajad JPYyruxX YYeOHBIX MPEIMETOB;
OIIepUpOBATh TOHATHAMHU: MaTpuna 2x2 u 3x3, omnpelenuTeNh MaTpHUIbI,
reOMETPUUECKHI CMBICII OIIPEIeITUTEIS;

- YMETb MOJICIHMPOBATHL PC€AJbHBIC CUTyallUM Ha A3BIKC MAaTCMATUKU,
COCTaBJIAATh BBIPAXKCHHA, YPABHCHUA, HCPABCHCTBA MW HX CUCTEMBI 110
YCIOBHIO 3aJadM, MCCIEAOBATh MOCTPOCHHbIE MOJEIH C HCIOJIb30BAHUEM
anmaparta anreOpbl, MHTEPIPETUPOBATh MOJYUYSHHBIH pe3yJbTaT; CTPOHUTh
MaTeMaTHYeCKHe MOJIEIH C TIOMOIIBI0 T€OMETPHUYECKUX TTOHATHH 1 BEJINYHH,
pemiate  CBA3aHHbIE C HUMHM IPaKTHYEeCKHE 33Jadd; COCTaBIATh
BEPOSITHOCTHYIO MOJIEJIb W HHTEPIPETHPOBATh IIOJYUEHHBIH Ppe3yJbTaT;
pemath NpHUKIaIHbIE 3aadll CPEJCTBAMH MaTeMaTHUECKOTO aHallN3a, B TOM
YHCIIe COIMATEHO-3KOHOMHYECKOTO M (PU3MUECKOTO XapaKTepa;

- yMeHHe BHIOMpaTh MOJXOJSIIMHA METOM Uil PeIlCHHs 3a7a4d; MOHUMaHHe
3HAYMMOCTH MAaTEMAaTUKU B HU3YUCHUU T[MPUPOAHBIX U OGHICCTBQHHBIX
IIPpOLUECCOB M HBJ’[eHHﬁ; YMEHHUE pacro3HaBaTb IIPOABIICHHUE 3aKOHOB
MAaT€MaTuK B HCKYCCTBE€, YMCHHC NPHUBOAWUTH ITPUMEPBI MATEMAaTUYCCKUX
OTKPBITHI POCCUHCKON M MUPOBOM MaTeMaTHYECKON HAYKH

OK 02 Hcnons3oBars
COBpPEMEHHBIE CPEICTBA TIOMCKA,
aHaM3a ¥ HHTePIPETAIUN

B o6iacti 1IeHHOCTH HAYYHOTO TIO3HAHMUS:
-C()OPMUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BHTHs HAYKH W OOIIECTBEHHOM

- YMeTh ONEepPHPOBATH MOHATHAMM: PallMOHAIBHAS (QYHKIWA, ITOKa3aTeIbHAS
¢byHKIHS, CTECIIEHHAs ¢dyHKUINA, JorapupMugecKast ¢byHKINA,
TpUTrOHOMETpHYeckne (YHKIMH, oOpaTHble (YHKIHMH; YMEHHE CTPOWTH
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uHdopManuy n HHPOPMaIIMOHHBIE
TEXHOJIOTHH JJIsl BBITTOJTHEHHS
3a1a4 Ipo(heccuoHaNbHOH
JeATEeIEHOCTH

NPaKTHKH, OCHOBAHHOTO Ha
CIIOCOOCTBYIOILIETO ~ OCO3HAHHUIO
MOJUKYJIBTYPHOM MUPE;

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

JIAAJIOTe
CBOETO

KYJIBTYD,
MecTa B

MHpa;
- OCO3HAHME IIEHHOCTH HAYYHOH JEATEIbHOCTH, TOTOBHOCTh
OCYLIECTBIIITH  NPOCKTHYIO U HCCIIEAOBATENBCKYIO

JeATeIbHOCTh HHIMBUYAIBHO U B TPYIIIE.
OBHaHeHHe YHUBCPCAJIbHBIMHU y‘le6HI>IMI/I IIO3HAaBaTCJIbHBIMHU
JIEUCTBUSAMU:

B) paboTa ¢ uHpOpMaIHei:

- BIIAQJETh HaBbIKAMHM MOJydYeHHs uHpopmanmu u3
HCTOYHHKOB PAa3HBIX THUIIOB, CAMOCTOSTEIBHO OCYIIECTBISATh
NOKCK, AaHANW3, CHCTEMaTH3allil0 W  HHTCPIPETAIHIO
UHGOPMALUH PA3IMNYHEIX BUIOB U (OPM MPEACTABICHUS;

- co3maBaTh TEKCTBl B Pa3iMYHBIX (opMaTrax C Y4eToM
Ha3Ha4YeHUss MHGOPMAUH M LEJICBOW ayJUTOPUH, BBIOMpas
ONITUMAJEHYIO (OPMY NPEACTABICHHS H BU3YaIN3alUH;

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

- HCTONB30BaTh  CpeACTBA  HWHOOPMAIMOHHBIX |
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B PECUICHUN KOTHUTUBHBIX,
KOMMYHUKATHUBHBIX n OpraHnu3alMOHHBIX 3aga4 C
coOmoieHneM  TpeOOBaHMH  OPrOHOMHKH,  TEXHUKH
6€30MacHOCTH, TUTHEHBI, PECYpCOCOepekKeHH s, IPABOBBIX H
9THYECKHUX HOPM, HOPM HH(POPMALIOHHOH 6€30MacHOCTH;

- BIIAQJETh  HABBIKAMH  pACIO3HABAHMS U 3allUTHI
uHbopManuy, HHGOPMAIIMOHHOM 6€30I1aCHOCTH JINYHOCTH

rpagukyd HM3y4eHHBIX (YHKUME, WCIONB30BaTh TpaduKU TMpH U3YYEHUH
MPOLIECCOB M 3aBUCHMOCTEH, NpH pEHICHHH 33a4 M3 JPYTHX Y4eOHBIX

NpeJMETOB M 3aJad M3 peajbHOW IKHU3HHW; BBIpaXaTh (HopMysamu
3aBUCHMOCTH MEXy BEJIMUNHAMUY;

- yMEThb  ONEpHUpOBAaTh  MOHATHAMH:  TOXIECCTBO,  TOXJICCTBCHHOE
npeoOpa3oBaHHWe, YpaBHCHHE, HEPABEHCTBO, CHCTEMa YpaBHEHUH W
HEPABEHCTB, PpABHOCWIBHOCTh ypPaBHEHHWH, HEPaBEHCTB W  CHCTEM,
panuoHaIbHEIE, HppaOHAIbHEIE, MIOKa3aTeIbHbIE, CTCIICHHBIE,
norapu()MUYECKHNE, TPUTOHOMETPHUECKUE ypaBHEHWS, HEPAaBEHCTBA U

CUCTEMBI; YMCTh pCIIaTh YpaBHCHUA, HCPABCHCTBA U CHUCTEMBbI C IMOMOIIBIO
pa3JIMYHbIX MNPHUCMOB; pelIaTbhb YpaBHCHHA, HCPABCHCTBA HU CHUCTEMbBI C
napaMmeTpomM; MHNPUMCHATHL YpPaBHCHHSA, HEPABCHCTBA, HX CUCTCMbI I
peUICHUsA MaTEMAaTUYCCKUX 3a/lad U 3aJia4 U3 Pa3jINnIHbIX O6J'IaCT6171 HayKu 1
peanbHOM KU3HU;

- yMeTb CBOOOJIHO OIIEPUPOBATH IOHATHSMH: JIBU)KEHHE, Mapajie’IbHbINA
MEPEHOC, CHUMMETpUS Ha IUIOCKOCTH U B MPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBaHue TOAOOW, IIOAOOHBIE (PUTYPHI; YMETh PacliO3HABaTh PaBHEIC
1 mono0HBIe (UTYpPBI, B TOM YHWCIIC B TPHUPOJE, UCKYCCTBE, apXHUTEKTYpC;
YMETh HCII0JIb30BAThH TEOMETPUYECKHE OTHOLIECHHUS, HaXOIUTh
TCOMETPUUCSCKUE BEIWYMHBI (JJIMHA, YTOJI, IDIOManb, 00BeM) IPH PEIICHUN
3a7a4 U3 IPYTHX YIeOHBIX IPEAMETOB U U3 pealbHON KU3HU

OK 03 [TnanupoBaTh 1
peaIn30BBIBaTH COOCTBEHHOE
podecCHOHAIBFHOE U INYHOCTHOE
pa3BHUTHE, IPENPHHUMATEILCKYIO
JIeSITETTFHOCTD B
mpodeccrnoHaNbHOI chepe,
HCTIONB30BaTh 3HAHUS 110
IIPaBOBOW M (pHHAHCOBOM
TPaMOTHOCTH B Pa3JIMIHBIX
JKM3HEHHBIX CUTYaIUsIX

B obnactu AYXOBHO-HPAaBCTBECHHOI'O BOCIIMTAHUS:
== C(I)OpMI/IpOBaHHOCTB HPABCTBCHHOI'O CO3HAHUSA, OTUYCCKOT'O

HIOBE/ICHNUS,
- CHOCOOHOCTb OLEHMBAaTh CHTYyalMi0 W IPHUHUMATh
OCO3HAHHBIE PEIICHUS, OPUEHTHPYSICh HAa  MOPAIBHO-

HpaBCTBCHHBIe HOpMBI " IICHHOCTH,

- OCO3HAaHHWE JIMYHOI'0 BKJIaga B ITOCTPOCHHUE yCTOﬁ‘IHBOFO
Oynymiero;

- OTBETCTBEHHOE OTHOLICHWE K CBOMM DPOAWTENIAM W (WIIH)
JAPpyruM 4Jji€HaM CEMbH, CO3JaHWIO CEMbM Ha OCHOBC

- yMeThb OICpUPOBATh MOHATHAMH: palWOHAJBHBIC, HpPPALHMOHAIbHBIC,
NOKa3aTeNbHble, CTEICHHBIC, JIOrapupMUYECKHe, TPUTOHOMETPUYCCKUE
YpaBHEHHsSI U HEPABEHCTBA, UX CUCTEMBI;

- YMETb ONEPHPOBATH IMOHITUSIMH: MHOTOI'PaHHHK, CEYeHHE MHOTOI'DAaHHUKA,
Ky0, mNapajulenenuien, nOpu3Ma, nupamuga, QUrypa H IIOBEPXHOCTb
BpallleHHsl, UUIMHAP, KOHYC, wiap, cdepa, cedeHus (GUTypbl BpalleHUs,
IJIOCKOCTh, Kacalomascs cepbl, NWINHAPA, KOHYyca, IIOIaab HOBEPXHOCTH
MUpaMHUIBl, TPU3MBIL, KOHyCa, IWIMHApPA, IUOMmans chepsl, odveMm Kyoda,
NPSMOYTOJILHOTO  Mapaijiesienuneaa, NUpaMHuIbl, [PU3MBblL, LHIHHJpPA,
KOHyca, IlIapa; yMeHHe H300pakaTh MHOTOTPAaHHUKH U TOBEPXHOCTH
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OCO3HAHHOI'O IIPUHATHS LEHHOCTEM CEMEHHOW >KU3HU B
COOTBETCTBHUHM C TpaAULUAIMU HaponoB Poccuu;

OBnajgeHne YHUBEPCANbHBIMU PETYIATUBHBIMU J1€HCTBUAMU:
a) caMOOpTaHM3AITHS:

- CaMOCTOATENBHO  OCYHIECTBIATH  IO3HABATENIbHYIO
JEATCIBHOCTD,  BBUIBISTH  HpOOJIEMBI,  CTaBUTb U
(hopMynHpOBaTE COOCTBEHHBIC 3aaud B 0Opa30BATEIBHON
JeSTEIbHOCTH U )KU3HEHHBIX CUTYallHsAX;

- CaMOCTOSTENIFHO COCTaBJIATh IUIAH PELICHUS MPOOIEeMBI C
Y4eTOM HUMEIOLIUXCS PECYypPCOB, COOCTBEHHBIX BO3MOYKHOCTEH
Y NIPEATNIOYTEHUN;

- IaBaTh OLIEHKY HOBBIM CUTYallUsIM;

CHoCcoOCTBOBaTh (POPMHUPOBAHHIO M TPOSBICHHIO IIUPOKOM
SPYOMLMM B pasHbIX OONAcTAX 3HAHWH, MOCTOSHHO
MOBBILIATH CBOW 00pa30BaTENNbHBIN U KYJIbTYpPHBIH YPOBEHB;
0) CAaMOKOHTPOJIB:

UCIIONb30BaTh IPHEMBI peiekcny Al OLEHKH CHTYAlWH,
BBIOOPA BEPHOTO PELICHHS;

- YMETh OILICHUBaTb PHUCKA M CBOEBPEMEHHO IPHHUMATH
pelIeHNs O UX CHIDKEHHIO;

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

JIOCTUKEHUIO LEJIU U YCIEeXy, ONTUMHU3M, HHUIIUATUBHOCT,
YMEHHE JIeHCTBOBATh, HCXO/S U3 CBOUX BO3MOKHOCTEH;

- OMIATUH, BKJIIOYAKONIEH  CIIOCOOHOCTHL  MMOHHMMATh
SMOLMOHAIBHOE COCTOSIHUE JPYTuX, YYUTBIBaTh €ro IpH
OCYLIECTBIIEHUU KOMMYHHUKaLUH, CIIOCOOHOCTH K
COUYYBCTBHIO U COIEPEKUBAHUIO;

- COUMAJIBHBIX HAaBBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTH
BEICTPAaWBaTh OTHOIICHHUS C IPYTUMHU JOIBMH, 3a00THTHCH,
MPOSIBJIATH HHTEPEC U pa3peniath KOH(OINKTHI

BpalllCHUs, UX CEUCHUs OT PyKH, C IOMOIIBI0 YEPTEKHBIX HHCTPYMEHTOB U
NEKTPOHHBIX CPEJCTB; YMETh PACIO3HABATH CUMMETPHUIO B IMPOCTPAHCTBE,;
YMETb Paclo3HaBaTh NPaBUIbHbIE MHOTOTPAHHUKY;

- YMeThb OMNEpUpPOBATH MOHATHAMH: INPSIMOYTOJBbHAs CHCTEMa KOOPIHUHAT,
KOOPIWHATBl ~ TOYKH, BEKTOP, KOODAWHATBI  BEKTOpa,  CKAIPHOE
MPOM3BEACHHUE, YTOJl MEXIYy BEKTOPaMH, CyMMa BEKTOPOB, NPOHM3BEICHHUE
BEKTOpa Ha YHCJIO; HAXOAUTH C IOMOIIBI0O M3YUCHHBIX (POPMYJI KOOPAWHATHI
CEpEeIUHBI OTPE3Ka, PACCTOSHUE MEX/Y ABYMS TOUKAMH

OK 04 DddextuBHO
B3aMMOJICHICTBOBATh U pabOTaTh B
KOJIJICKTHBE U KOMaH/Ie

FOTOBHOCTb K CaMOpa3BUTHUIO, CaMOCTOSITEIBHOCTH U
CaMOOIIPENEIICHUIO;

-OBJIaJICHHE HaBbIKaMU y4e0HO-HCCIIeI0BATEIbCKOM,
MIPOEKTHOM M COLIMAILHON JEATEIbHOCTH;

OBnaznenne YHUBEpCAJIbHBIMU KOMMYHHUKaTUBHBIMU
JIEUCTBUAMU:

0) coBMeCTHasl IeATEIbHOCTD:

- YMETbH OINEPUPOBATH MOHATHAMU: CIly4alHBIH ONBIT U CIIydaiiHOE COOBITHE,
BEPOSATHOCTh CIY4aHOTO COOBITHS; YMETb BBIYHCISATH BEPOSITHOCTH C
HCTIONB30BaHUEM T'padUUeCKUX METOAOB; IPUMEHATH (OPMYINBI CIOKESHUS U
YMHOXXEHUSI BEpOSTHOCTEH, KOMOWHATOpHBIE (akThl W (OpMyJIBl TpHU
pemeHny 3a7ay; OLCHWBATh BEPOSITHOCTH PEAbHBIX COOBITHIL; 3HAKOMCTBO
CO CIyYaWHBIMH BeJIWYMHAMH; yMEHHE NPUBOIUTH IMPHUMEPH HPOSBICHUS
3aKOHa OOJIBIIMX YHCE B MPUPOIHBIX M OOIIECTBEHHBIX SBICHUSX;
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- MOHMMAaTh M HCIOJIb30BAaTh MPEUMYIIECTBA KOMaHIHOW U
WHAUBUAYAIbHON paboThI;

- MPUHUMATD LEeJIN COBMECTHOM JIeATEeIILHOCTH,
OpPTaHM30BBIBATh W KOOPAWHUPOBATH JCHCTBHA TIO €€
JIOCTHKEHUIO: COCTaBJIATh IUIAaH JACUCTBHUM, pacupeleisiTh
POJH C YIETOM MHEHHH yJ4aCTHHKOB OOCYKIATh Pe3yNIbTaThl
COBMECTHOH paboTHI;

- KOOPIMHHPOBATH W BBINONHATE paboOTy B YCIOBHAX
pearsHOrO, BHPTYaIBHOTO u KOMOWHHUPOBAHHOTO
B3aUMOJICHCTBUS;

- OCYIIECTBIISITh MO3UTUBHOE CTPATErMUECKOE MOBEJICHUE B
paanqux CI/ITyaHI/IHX, HpOHBJ’I}ITL TBOp‘IeCTBO nu
BOOOpakeHUEe, OBITh HHUIIMATHBHBIM.

OBHaHeHI/Ie yHI/IBepcaJ'H)HI)IMI/I perJ’IﬂTI/IBHLIMI/I I[eﬁCTBPI)IMHI
T') IPUHATHE Ce0s U IPYTUX JIIOACH:

- MPUHAMATh MOTHUBBl M apTyMEHTHl JOPYTUX JONEH mpH
aHaM3e pe3yIbTaToOB JIEATCIFHOCTH,

- TNpHW3HAaBaTh CBOE NPAaBO W TNPaBO JPYTUX JIOneH Ha
OIIINOKH;

- pa3BHUBaTh CIIOCOOHOCTH MIOHUMATh MHP C TIO3UINH IPYTOTo
yeJ0BeKa

- YMETh CBOOOJIHO ONIEPUPOBATH HOHITUSIMHU: CTETICHD C IEJIBIM T0Ka3aTeeM,
KOpEHb HAaTypajbHOW CTENEeHH, CTEeNeHb C palMOHAIBHBIM IIOKa3aTelsieM,
CTENeHb C JEHWCTBUTENBHBIM (BEIIECTBEHHBIM) IOKa3aTeseM, Jorapudm
YHCIIa, CHHYC, KOCHHYC U TAHI'€HC IIPOM3BOJIBLHOTO YHCIIA;

- yMeTh CBOOOTHO OMEpUpPOBATh MOHATHAMH: Tpaduk (yHKINH, OOpaTHAs
¢byHKOMSA, KoMImmo3muus (GYHKIWN, IWHEWHAs (QYHKOWSA, KBaJApaTHIHAS
GYHKIUS, cTeneHHas GYHKIUS C HeNbIM IT0Ka3aTeleM, TPUTOHOMETPHYCCKUe
¢yHKINM, OOpaTHBIE TPUTOHOMETpHUYECKHEe (YHKIMH, IOKa3aTelbHAs H
norapudmmdeckas QYHKIUN; YMETh CTPOUTH Tpaduku (pyHKINHA, BEIIOTHAT
npeoOpa3oBaHus rpaduKoB (HYHKIIHI;

- YMETb HCHOJIb30BaTh Tpaduku (QYHKIMHA A1 HU3Yy4YeHHs MPOLECCOB U
3aBUCHMOCTEH NpU pElICHHH 3a7ad M3 JAPYTUX YYeOHBIX NPEIMETOB U U3
peaybHOM JKU3HM; BBIpaXKaTh (POPMyJiaMH 3aBUCUMOCTH MEX]y BETMUYUHAMM;
- CBOOOJHO ONEpHPOBaTh MOHATUSMH: YETHOCTh (DYHKLMH, HEPHOIUYHOCTD
(GYHKIMH, OTPaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTh ()YHKILUH, SKCTPEMYM
GyHKIUH, HanOOJBIIee U HAMMEHbBIICE 3HAUCHUS (DYHKIUH Ha MIPOMEKYTKE;
YMETb POBOAUTE HCCIICIOBaHIE (YHKLHH;

- yMeThb NCIOJIb30BaTh CBOicTBa W rpapukd QyHKOMH Uil peILCHUS
YpaBHEHWH, HEpPaBeHCTB M 3ajad ¢ [apaMeTpamH; u300paxaTh Ha
KOOPJMHATHOM IUIOCKOCTH MHOXKECTBA PELICHHH ypaBHEHWH, HEPAaBCHCTB H
UX CUCTEM

OK 05 Ocy1iecTBasTh YCTHYIO U
MUCbMEHHYI0 KOMMYHHKAIIUIO Ha
rOCyJapCTBEHHOM SI3BIKE
Poccuiickoit @enepanuu ¢ yueTom
0COOEHHOCTEH CONMANIBHOTO U
KyJIbTypHOTO KOHTEKCTa

B 061acTi 3¢TETHYECKOTO BOCIIUTAHUS:

- 3CTETHYECKOE OTHOIICHHE K MHPY, BKIIIOYAs 3CTETHKY
ObITa, HAYYHOT'O M TEXHUYECKOTO TBOPYECTBA, CIOPTa, TPyAa
1 00IIECTBEHHBIX OTHOILICHHUIA,

- CHOCOOHOCTHh BOCIIPHMHUMATH Pa3MyYHbIC BUIBI UCKYCCTBA,
TPagUIlMd W TBOPYECTBO CBOETO0 U JPYrHUX HApPOJOB,
OIYIIaTh IMOIMOHAILHOE BO3ICHCTBHIE HCKYCCTRA,

- yOeKAEHHOCTh B 3HAYUMOCTH JUIsl JIMYHOCTH M OOIIECTBA
OTEYECTBEHHOT0 M MHPOBOTO HCKYCCTBA, JTHHUYECKHUX
KyJIbTYPHBIX TPAIUIUI U HAPOJAHOTO TBOPUECTBA,;

- TOTOBHOCTH K CAMOBBIPQ)KCHUIO B Pa3HBIX BHJAX UCKYCCTBA,
CTpEMIICHUE MPOSBIIATH Ka4eCTBA TBOPUYCCKOHN TMYHOCTH;

OgBnajieHue YHHUBEPCATLHBIMH KOMMYHHKATHBHBIMU
JNEUCTBUSIMU:

a) obmieHue:

- OCYIIECTBIISATh KOMMYHHUKAIIMU BO BCEX Chepax KU3HH;

- pacmo3HaBaTh HeBepOaJbHBIE CpEACTBA  OOIICHWSI,

IMOHUMATh 3HAYCHHUC CONMWAJIBHBIX 3HAKOB, paclio3HaBaThb

- YMeThb ONEpHpOBaTh MOHATHAMH: CpeJHee aphU(MeTHIecKoe, MelraHa,
HanOosbIlee M HAaWMEHbIICe 3HAUCHMS, pa3Max, TUCIEPCHs, CTaHIapTHOE
OTKJIOHEHHE 4YHCJIOBOTO Habopa, yMEHHME H3BJIEKaTb, HHTEPIPETHPOBATH
nHGOPMALMIO, TPEACTaBIEHHYI0 B TaONMHMIaX, HAa IHarpammax, rpadukax,
OTPaXaIOIIyI0 CBOWCTBA pEaJbHBIX IPOLIECCOB W SBICHHH; NPEICTaBIATH
nHQOPMALMIO C  MOMOINBIO  TaONWI] M  AWarpamM; HCCIEAOBAaTh
CTAaTUCTHYECKHE JaHHBIE, B TOM 4HCIE€ C TNPUMEHEHHEM TIpaduIecKux
METOJIOB ¥ JJIEKTPOHHBIX CPEJICTB;

- YMETh ONEPUPOBATH MOHATHIMU: TOUKA, MIPSMasi, INIOCKOCTh, IPOCTPAHCTBO,
JIBYTpaHHBI  yroj, CKpEUIMBAIOIIMECS TNpsMble, MApaJUIEIbHOCTh U
HNEePHEHAUKYIISIPHOCTD NMPSIMBIX M IUIOCKOCTEH, Yroil MeXIy MNPsIMBIMHU, YroOJl
MEXJIy NPSAMOH U IJIOCKOCTBIO, YrOJd MEXIY IMJIOCKOCTSMH, PACCTOSHUE OT
TOYKHA JO TIJIOCKOCTH, PACCTOSHUE MEXAY MNPAMBIMH, PACCTOSHUE MEXIY
IUTOCKOCTSIMH;

- YMETh HCIIONB30BATh MPHU PEIICHUH 3a7ad M3Y4YCHHBIE (aKTHl U TEOPEMBI
IUTAHUMETPHH; YMEHHUE OIICHNBATh pa3Mephl 00BEKTOB OKPYKAIOIIETO MUPa
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MPEANOCHIIKH
KOH(JIMKTBI;
- Pa3BEpPHYTO M JIOTMYHO M3Jlararb CBOIO TOYKY 3pPEHHS C
HCIIOJIb30BAHHEM SI3BIKOBBIX CPEIICTB

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

OK 06 IIposiBasATh rpaxIaHCKO-
MATPHOTUYECKYIO TIO3UIINIO,
JIEMOHCTPHPOBATH OCO3HAHHOE
MIOBE/ICHHUE Ha OCHOBE
TPAIUIIMOHHBIX POCCHHCKUX
JTyXOBHO-HPaBCTBEHHBIX
LIEHHOCTEH, B TOM YHCJIE C yUETOM
rapMOHU3AIUH
ME)KHAI[HOHAJIBHBIX U
MEXXPEIUTHO3HBIX OTHOLICHUH,
MIPUMEHSATH CTaHIapThI
AQHTUKOPPYNIHOHHOTO TIOBEJCHUS

- oco3HaHHMe OOYYaIOIIMMUCS POCCHHCKOH TIpakIaHCKOi
UAECHTUYHOCTH;

- LEJICHANIPABJICHHOE pa3BUTHE BHYTPEHHEW MO3ULUHU
JUYHOCTH Ha OCHOBE JYXOBHO-HPAaBCTBEHHBIX ILIEHHOCTEH
HaponoB Poccuiickoil  ®enepauuu, HCTOPUYECKUX U
HAIIMOHANBHO-KYIBTYPHBIX ~ TpaAWluid,  (QOpMHpOBaHUE
CUCTEMBl 3HAUYUMBIX LIEHHOCTHO-CMBICIOBBIX YCTAaHOBOK,
AHTUKOPPYILIMOHHOTO  MHUPOBO33PEHMSI, MPABOCO3HAHMUS,
9KOJIOTMYECKON KYyIbTYphl, CIOCOOHOCTH CTaBUTH LEIH H
CTPOUTH )KU3HCHHBIC TTJIaHbI;

B yacTu rpakaaHCKOro BOCITUTAHMUSI:

- OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX TpaB U 00A3aHHOCTEH,
YBaXCHHUE 3aKOHA U IIPABOMOPAIKA;

- MIPUHSTHE TpaAULIMOHHBIX HallMOHAJIbHBIX,
00IIIeYeTOBEYECKIX TYMAHUCTHICCKAX M JIEMOKPATHUECKUX
IICHHOCTEH;

- TOTOBHOCTb MPOTHUBOCTOSITH HJEOJIOTMH JKCTPEMHU3MA,

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

- TOTOBHOCTb BECTU COBMECTHYIO ACATCIILHOCTh B MHTECPECAX
IPaKIaHCKOTO O0IIEeCTBa, Y4aCTBOBATh B CAMOYIIPABICHUU B
0011e00pa3oBaTeIbHON OpraHU3alid U JeTCKO-IOHOIIECKUX
OpraHu3aIHsIX;

- YMEHHUE B3aUMOJICHCTBOBATh C CONUATLHBIMUA HHCTUTYTAMH
B COOTBETCTBHU C UX (PYHKIUAMH U HA3HAYCHUEM;

- TOTOBHOCTh K TYMaHUTapHOH U  BOJIOHTEPCKOU
JIEATEIIbHOCTH;

MaTPUOTUYECKOTO BOCIIUTAHUS:

- chopMHPOBAaHHOCTH poccuiickoi TpakIaHCKOM

WIEHTUYHOCTH, MAaTPUOTHU3MA, YBAKEHUSI K CBOEMY Hapoay,
YyBCTBA OTBETCTBEHHOCTH miepesl PoauHoit, ropaoctu 3a
CBOM Kpaii, cBoto PosiuHy, CBOH SI3BIK U KYJbTYpY, MPOILIOE
1 HacTosillee MHOTOHALlMOHAIbHOIO Hapoaa Poccuy;

- 1IIEHHOCTHO€ OTHOUIEHHWE K TOCYIapCTBEHHBIM CHMBOJIAM,

- YMETb OIIEPUPOBATH MIOHATUAMU: IPAMOYTOJIbHASL CUCTEMA KOOPIUHAT,
KOOPAMHATHI TOYKH, BEKTOP, KOOPIUHATEI BEKTOPA, CKAIIPHOE
MPOU3BENCHHUE, YTOI MEXKAY BEKTOPaMU, CyMMa BEKTOPOB, IPOU3BEICHHE
BEKTOpa Ha YHCII0; HAXOAUTDH C TOMOIIBIO N3yIEHHBIX (OPMYIT KOOPIUHATHI
CEpEeIVHBI OTPE3KA, PACCTOSTHAE MEKAY IBYMs TOUKAMU;

-yMeTb BEIOMPATh MOAXOAAIINI N3yUSHHBII METO ISl PEIICHHS 33/1a4H,
pacro3HaBaTh MaTeMaTHIEeCKHE (DAKTHI M MaTEMaTHYECKHE MOJICIH B
MIPUPOIHBIX M OOIIECTBEHHBIX SBJICHUAX, B HICKYCCTBE; YMEHUE IPUBOJAUTH
IPUMEPbl MATEMAaTUYECKUX OTKPBITUM POCCUICKON U MUPOBOH
MaTeMaTHYECKON HAYKHU.

- YMETh ONEPUPOBATH MOHATHAMU: CIIy4alHBIH OMBIT U CIIydYailHOE COOBITHE,

BEPOATHOCTDH CHy‘I&ﬁHOFO CO6bITI/IH; YMETH BBIYUCIATH BEPOATHOCTH
HCIIOJIB30BAHUEM rpaq)nqecxnx MCTOAOB; IIPUMCHATH q)OpMyJ'ILI CJIOKCHHA
YMHOKCHU A BCpOFITHOCTeﬁ,

3aKOHA OOJIBIINX YKCEll B MNPUPOAHBIX U O6H.IGCTBCHHBIX SIBJICHUAX

KoMOWHATOpHBIE (aKTBI W (GOPMYJIBI TpHU
pCLICHUH 3a/1ay; OLCHUBATH BEPOATHOCTU PEAIBHBIX COOBITHH; 3HAKOMCTBO
CO CIydYailHBIMH BEJIMYMHAMH; YMEHHE HPHBOIHUTH MPUMEPHl NPOSBICHUS

C
)51
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UCTOPUYECKOMY M NPUPOAHOMY HACJEIUI0, MaMATHHUKAM,
TpagunuaM HaponoB Poccun, noctuxkenusam Poccuu B Hayke,
UCKYCCTBE, CIIOPTE, TEXHOIOTUAX U TPYIE;

- uueHHas yOEXICHHOCTb, TOTOBHOCTb K CIYXCHHIO H
3amure OTeuecTBa, OTBETCTBEHHOCTH 32 €T0 CYABOY;
OCBOCHHBIC OOYYAIONIMMHUCS MEXIPEIMETHbIC TOHATHS |
YHHUBEpCalbHbIE  y4eOHbIE  NEUCTBHA  (PETYNIATHBHBIE,
MO3HABATEJIbHBIE, KOMMYHHKATHBHEIC);

- CIIOCOOHOCTh WX HCIHOJNB30BaHMS B IO3HABATENbHOH H
COHI/IaHLHOﬁ MpaKTUKE, TOTOBHOCTH K CaMOCTOATCIHbHOMY
IJIAHUPOBAHUIO ¥ OCYIIECTBIICHUIO Y4eOHOH AEATENbHOCTH,
OpraHM3aly y4eOHOTo COTPYJHUYECTBA C MelaroriyeCKuMH
pabOTHHKAaMH M CBEPCTHHKaMH, K y4acTHIO B IOCTPOCHUH
UHIUBUAYaJIbHOW 00pa30BaTeIbHOMN TPaeKTOpUHY;

- OBJIaJICHNE HAaBbIKAMH y4eOHO-HCCIIEI0BATENbCKOM,
POEKTHOH 1 CONMAILHON JeSITeIbHOCTH

OK 07 CopeiicTBOBaThH
COXPaHEHMIO OKPYKaIOIIEH Cpenspl,
pecypcocOepeKeHNIO, TPUMEHSTH
3HaHMA 00 U3MECHEHNH KIIMMAaTa,
MIPUHIUIIBI OEPEKINBOTO
MIPOU3BOJICTBA, dIPPEKTHBHO
JIEHCTBOBATh B UPE3BbIUANHBIX
CUTYaIHIX

- He TIPHHAMATH JACHCTBUS, MIPUHOCAIINE BPE] OKPY KaIOIIeH
cpexne;

- YMETh MPOTHO3UPOBATH HEOJIATONPHUSTHBIC IKOJOTHUCCKIEC
MOCJIEICTBHS NPEANPUHUMACMBIX ICHCTBHMA, IPEI0TBPAIIATh
ux;

- pacumpuTh
HAarpaBJIeHHOCTH;
- pa3pabaTbiBaTh IUIaH peEIIEHUS TMPOONEMBI C YYETOM
aHaJM3a HMEIOUIMXCS MaTEepPHANbHBIX M HEMaTepHabHBIX
pecypcos;

- OCYWISCTBIIATH IIeJICHANpPABJICHHBIII IOHUCK IepeHoca
CPE/ICTB U CcII0co0O0B JieiicTBUS B IPO(ECCHOHATIBHYIO CPELY;
- yMeTh TIIEPEHOCHTh 3HAaHUS B II03HABATCIBHYIO W
MPaKTUIECKYIO 00JIACTH YKH3HEACSTEIHHOCTH;

- TpeUIaraTh HOBBIC IPOEKTHI, OLICHUBATH WU C IO3UIUH
HOBU3HBI, OPUTHHAILHOCTH, NTPAKTHYECKOH 3HAaYNMOCTH;

- 1aBaTh OICHKY HOBBIM CHTYallUsIM, BHOCUTh KOPPCKTHBEI B
JIeSITETIPHOCTD, OIEHUBATH COOTBETCTBHE PE3YIIHTATOB IEIISIM

OIIBIT JACATCIIBHOCTHU 9KOJIOTHYECKOMI

- yMeTb OIEpPUPOBATh MOHATHUAMH: (GYHKIHSA, HENpephIBHAs (yHKIUS,
MPOM3BOJHAS, TIEPBOOOpA3HAs, ONpPEAEICHHBIM HHTETPAN; yMETh HAaXOIUTh
MIPOM3BOIHBIE 3JIEMEHTApHBIX (DYHKIIMH, UCIIOIb3YS CIIPABOYHBIE MaTEPHAIIbI;
HCCIIE0BaTh B NPOCTEHININX caydasX (pyHKINM HA MOHOTOHHOCTb, HAXOJIUTh
HauOONpIINE W HAaWMEHBbIIWE 3HAueHHs (QYHKIOMH; CTPOUTh TpaduKH
MHOTOWIECHOB C HCIIOJb30BaHMEM alllapara MaTeMaTHYeCKOTO aHan3a;
INPUMEHSTh MPOU3BOAHYIO MpPHU PpEIIEHWH 3aJady Ha JBI)KEHHE, pemaTh
MIPAaKTUKO-OPUEHTUPOBAHHBIE 337a4ll Ha HauOOJbIIME ¥ HAUMEHBIINE
3HA4YEHUs, HA HAXOXACHUE ITyTH, CKOPOCTH U YCKOPEHHS;

- YMeTh ONEPHPOBATH NMOHITHUAMH: IBIDKEHHE B NPOCTPAHCTBE, MOJOOHBIE
¢urypel B  TIPOCTPAHCTBE;, HCIONb30BaTh  OTHOLICHHWE  IUIOIIAZCH
MOBEPXHOCTEH 1 00HEMOB NMOKOOHBIX (PUTYp NPH PELICHUH 33134,

- YMeTb BBIUHCITH T'€OMETPHUUYECKHE BEIMYUHBI (AJMHA, YTOJ, ILIONIAJb,
00beM, TUIOIIA/b MOBEPXHOCTH), HCTIONIB3Ys U3y4eHHbIE (DOPMYJIBI M METOJIBI

1K 5.3 BsInonHATE paboThI 110
MOJIepHU3AINH 00BEKTOB
KEJIE3HOIOPOKHOH 3NIEKTPOCBA3U

ITK 5.5 OcymecTBasITh

B yacTu TpyoBoro BocmuTaHus:

- TOTOBHOCTh K TPYAY, OCO3HAaHWE IEHHOCTH MacTepCTBa,
Tpyaomooue;

- TOTOBHOCTh K aKTHMBHOM JIEATEIbHOCTH TEXHOJIOTHYECKON M
COIMANILHOM HAMPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATD,

- YMCTb BLI6I/IpaTI) HOHXOHHIIII/Iﬁ H3y‘~IeHHBII>i METOA Jid pEUICHUA 3aJaydu,
pacmno3HaBaTb MaTEMAaTUYCCKUC (baKTBI U MAaTCMAaTHYCCKUC MOACIU B
IIPUPOJTHBIX U OGHICCTBCHHI)IX ABJICHUAX, B UCKYCCTBE,

- YMETb MOJICIMPOBATHL PCAJbHBIC CUTyallUM Ha A3BIKEC MAaTCMATUKU,
COCTABJIAATh BBIPAXCHHA, YPAaBHCHUA, HCPABCHCTBA MW HMX CHCTEMBI 110
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MaTepUaTbHO-TEXHIUYCCKOE
oOecrieucHUEe pabOYNX MECT MPH
BBITIOJTHEHUH PaboOT 1O
TEXHUYECKOMY OOCITY)KHBaHUIO,
PEMOHTY ¥ MOJICPHU3AIINI
0OBEKTOB JKEIE3HOAOPOIKHOM
JNEKTPOCBSI3U

IUIAHUPOBATh M CAMOCTOSTCIIFHO  BBIIOJHATH  TaKYHO
JICSITeITbHOCTb;

- HMHTEpeC K pasnnuHbIM cdepam npodeccroHaNbHOM
NIeSITeTTbHOCTH;

- TOTOBHOCTB U CIIOCOOHOCTBH K 00pa30BaHUIO U
camM000pa30BaHMIO HA IPOTSHKCHUN BCEH KH3HU.

OBirageHre yHUBEPCATbHBIMA YI€OHBIMH MTO3HABATEIHHBIMA
IEUCTBUSIMU:

a) 0a30BbIC JIOTHICCKUE TCHCTBUS:

- CaMOCTOSITEJbHO (OPMYJIMPOBATH U  aKTYaJIU3HUPOBAThH
npoOJieMy, paccCMaTpUBATh €€ BCECTOPOHHE;

- yCTaHaBJIMBaTb CyI]_leCTBeHHI)II‘/II IMpU3HAK WX OCHOBAaHUA
JUISl CPaBHEHMS1, KJIacCU(UKAIUK U 0000ILeHNS;

- ONpeseNATh LEJH JEeSITeNbHOCTH, 33JaBaTh MapamMeTphbl U
KPUTEPUU UX TOCTUIKEHUS,

- BBIABIATH 3aKOHOMEPHOCTH W  IPOTHBOPEYHS B
paccMaTpUBaeMBbIX SIBJICHUAX;

- BHOCHTH KOPPEKTHUBBI B JESTEIHHOCTh, OIICHUBATH
COOTBETCTBHE pE3YNIbTATOB IENIIM, OICHHUBATH PHCKH
MOCJICICTBHUI ICATCIEHOCTH;

-  pa3BHBaTh KPEATHBHOE MBIIUICHHE TMPH PCIICHUH
JKU3HEHHBIX TIPOOIIEM

0) 6a30BbIC UCCIICIOBATEIBCKHIE ACUCTBHUS:

- BIaJeTh HaBBIKAMH  Y4Y€OHO-HCCIEI0BATEIbCKON H
MPOEKTHOH JeITeIbHOCTH, HaBBIKAaMH pa3pelieH s Ipooiiem;
- BBISABIIATH MIPUYUHHO-CJIICACTBECHHBIC CBA3HU u
aKTyaJM3UpPOBATh 33/1a4y, BEIIBUTATh THIIOTE3Y €€ PEIICHHUS,
HaXOIUTh  apryMEHTBI NS  JOKa3aTeNbCTBA  CBOHUX
YTBEpKICHHUIA, 33/1aBaTh MapaMeTPbl H KPUTEPHUHU PEIICHUS;

- aHAIM3UPOBATh MOJYYCHHBIE B XOJC PCUICHUS 3a1aqd
pe3ynbTaThl, KPUTHYCCKH OLEHUBATH WX JIOCTOBEPHOCTS,
MPOTHO3MPOBATH H3MCHEHUE B HOBBIX YCIOBUSX;

- YMCETb MNEPEHOCUTL 3HAHHUA B ITIO3HABATCIIBHYIO )5
MMPaKTUIECKYIO oOJactu KU3BHCACATCIBHOCTH,

- YMETb HWHTEIPUPOBATH 3HAHUSA W3 PA3HBIX INPEIMETHBIX
obacrei;

- BBIAIBUI'aTb HOBBIC HIACHU, MpE€aIaratb OPUTHHAJIBHBIC
MOJIXO/bI U PEUICHUS.

OgajeHne YHHBEPCAJIbHBIMH KOMMYHHKATHBHBIMH

YCIOBHIO 3a/lauyM, UCCIEN0BaTh IOCTPOEHHBIC MOJEIU C HCIOJIb30BaHUEM
anmapaTta anreOpbl, WHTEPIPETHPOBATh MOJXYYCHHBIH pe3yjbTaT; CTPOUTH
MaTeMaTHYeCKHe MOJIEIH C MIOMOIIBIO TEOMETPHUYECKUX ITOHATHH U BEJINYHH,
pemiate  CBA3aHHBIE C HUMH HPaKTHYECKUE  3a7add; COCTABIATh
BEPOSITHOCTHYIO MOJENb W HHTEPIPETHPOBATh IOJNYUCHHBIH pe3yibTaT;
pelIaTe MpHUKIaIHBIE 3aJadl CPEJCTBAMH MAaTEMATHUECKOTO aHAlN3a, B TOM
YHCIIE COIMAIBHO- SKOHOMUYECKOTO B (PM3HIECKOr0 XapakTepa
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JIEACTBUAMU:

a) oOmIeHue:

- OCYILIECTBIISITH KOMMYHHUKAIIMU BO BCEX chepax KHU3HH;

- pacrio3HaBaTh ~ HeBepOaNbHBIE  CpeACTBa  OOIICHUS,
MOHNMaTh 3HAYECHHE COLMANBHBIX 3HAKOB, PAacIO3HABATH
NPEANOCBUIKM  KOH(IUKTHBIX CHTyallMii W CMST4aTh
KOH(ITUKTHI;

- BIIAJETH Pa3ITHIHBIMH criocobaMu 0o0IIEeHNS "
B3aMMOJICHCTBHS,

- ApTYMCHTHUPOBAHHO BECTU Juajior, YMETH cMsryaTthb
KOH(bJ'II/IKTHI)Ie CUTYyallu;

- Pa3BEpPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C
HCIIOJIb30BAHUEM A3BIKOBBIX CPEACTB;

0) coBMecTHasl IeATENbHOCTD:

- IOHUMAaTbh W HCIOJIB30BaTh IMPCUMYHICCTBA KOMaHL[HOfI )44
WHIUBHIYaJIbHOI paboThI;

- BBIOMpaTh TEMAaTHKYy W METOJBl COBMECTHBIX JICHCTBHH C
y4eTOM OOIIMX MHTEPECOB U BO3MOXKHOCTEH Ka)KAOTO WICHA
KOJUICKTHBA;

- IPUHUMATh LeJTn COBMECTHOH JIeITEIILHOCTH,
OpPTaHM30BBIBATE W KOOPJMHUPOBATH JAEHCTBUS 1O €€
JIOCTUKEHUIO: COCTAaBJIATh IUIAaH JACUCTBUM, paclpelensTh
POJIH C yUeTOM MHEHMH YYaCTHHKOB, 00CY)XJaTh Pe3yIbTaThl
COBMECTHOH paboThI;

- OLICHMBATh Ka4eCTBO CBOETO BKJIAJa M KaXJOr0 Y4aCTHHUKA
KOMaHAsl B OOmIMHA pe3yiapTaT MO  pa3pabOTaHHBIM
KPHUTEPHSIM;

- IpeAJyiaraTth HOBBIE IIPOEKTHI, OLCHUBATH WJEH C IO3HIUH
HOBU3HBI, OPUTHHAILHOCTH, NTPAKTHYECKOH 3HAaYNMOCTH;

- KOOPJMHUPOBATh W BBINOJHATH pPadOTy B  YCIOBHAX
peajbHOrO, BUPTYaJILHOTO u KOMOMHHPOBAHHOTO
B3aUMO/ICHCTBUS;

- OCYHIECTBJIATL MNO3UTHBHOC CTPATCTUYCCKOC ITOBEACHUEC B
Ppa3JIMYHbIX cuTtyanusiax, IIPOABJIATH TBOPYECTBO )5
BooOpakeHne, ObITh MHUITHATUBHBIM
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2. CTPYKTYPA U COAEP X KAHUE YUEFHOM JUCIHUILIAHBI

2.1. O0beM TUCHUIINHBI U BBl y4e0HOH padoThI

Bupa yueOHoii padoThI

O0BeM B yacax

O01beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITTHHBI 308
B T.Y.

OcHoBHOe coJep:xkaHue 244
BT. U..

TeopeTudeckoe o0ydeHue 220
[PaKTUYECKUE 3aHATUS 24
IIpodeccnonanbHO-0OpHMEHTHPOBAHHOE COJlep:KaHMe (Coep:KaHue 56
NPHUKJIAJTHOT0 MOYJISA)

BT. 4.:

TeopeTudeckoe o0ydeHue -
MPAKTUYECKHUE 3aHITUS 56
Koncynabranus 2
IIpome:xxyTouynast arrecranus B popMme 1 pepeHIUPOBAHHOIO 3a4YeTa

(1 cemectp)

ITpomexyTounas arrectanus B popme 3xk3ameHna (2 cemectp) 6
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2.2. TemaTn4yecKMii IJIAH U COAEPKAHME TUCUHUILTHUHBI

HauMeHOBAHNE PA3IEIIOB H TEM Copaep:xanue y4eOHOro MaTepraJia (OCHOBHOe M IPO(hecCHOHAIBLHO-OPHEHTUPOBAHHOE), O0Bem dopmMupyemMble
JIaﬁOpaTOpHLIe U IMPAKTHYECCKUE 3AHATHUSH, CAMOCTOATEC/IbHAsA paﬁoTa oﬁyqammnxc;l 4acoB KOMIICTCHIIMH
1 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.,
CHENUANTBHOCTH JeSITEIbHOCTH OK 07,
Tema 1.2 Uncia 1 BHIYUCIEHHUS. Cojepkanue y4eOHOIr0 MaTepuaa 2 K 5.3, TIK 5.5.
Beripaxxenus u npeoOpa3zoBaHust JleWicTBUsL Hax TONOXKUTEIBHBIMM M OTPULATEIBHBIMH  YHMCIaMH, OOBIKHOBEHHBIMH H

JEeCATUYHBIMU Ipo0saMu. JIecTBHSI co cTeneHsIMH, POPMYJIbl COKPALLIEHHOTO YMHOXEHHUS
Tema 1.3. 'eometpust Ha mockoctyd | IlpodeccnonaIbHO-OPHEHTHPOBAHHOE COJIEPIKAHHE 2

Bugasl minockux ¢uryp u ux miomaab. [IpakTHKO-OpreHTHPOBaHHEBIE 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 Berancnenns | Coaep:kaHue y4eGHOro MaTepuasa 4

[IpocThie poneHTHl, pasHble coco0bl MX BhIYHMCIECHUs. 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-JITMHEIHbIE YPaBHEHHUS! M HEPAaBEHCTBA 2

B TOM 4YHCJIe TPAKTHYECKHUE 3aHATHS 2

[IpakTnueckoe 3anstue Ne 3

YpaBHEHHS U HEPABEHCTBA
Tema 1.6 Cuctemsl ypaBHEHHHN U Coaep:xanue y4eOHOro MaTepuaJia 6
HEPaBEHCTB Crioco0b! perieHns: cUCTeM JHUHEWHBIX ypaBHeHUH. [lonstus: marpuia 2x2 u 3x3, onpeneiaurenb

matpuubl. Metop "aycca. CucteMbl HeTMHEHHBIX YpaBHeHHH. CHCTEMbl HEPaBEHCTB
Tema 1.7 BxogHol KOHTpOIb Copepxanne yueOHOr0 MaTepHaJia 2

Brruucnenus u npeobpazoBaHusl. Y paBHEHUS U HEpaBEeHCTBA. ['eoMeTpHs Ha MIIOCKOCTH.

KonTponbras pabora Ne 1
Pasnen 2 [IpsiMble ¥ IUVIOCKOCTH B MPOCTPAHCTBE 18 OK 01., OK 03.,
Tema 2.1. OCHOBHBIE IOHATHUS Copepxanne yueOHOr0 MaTepHaJia 2 OK 04., OK 07.,
cTepeomeTpud. Pacnonoxenue IIpenmer crepeomerpun. OCHOBHbIE TOHATHA (TOYKa, MpsiMas, IJIOCKOCTb, HPOCTPAHCTBO). IIK 5.3., TIK 5.5.

MPSIMBIX U IUNIOCKOCTEN

OCHOBHBIE aKCHOMBI CTCPCOMECTPUMH. HepeceKannn/IeCﬂ, nmapayuiCJIbHBIC W CKPCHIMBAIOUIUECH
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npsamble. [Ipu3HaK M CBOMCTBO CKpEUIUBAIOMIMXCS TNPSMBIX. OCHOBHBIE TPOCTPAHCTBEHHBIC
¢burypsl.

Tewma 2.2. ITapannensHocts npsaMbix, | Coaep:kaHue y4eOHOro MaTepuasa 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 MPOTHBOIOJIOXKHBIX 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 nepneHANKYJISIPHOCTH MNpsMOMl M miockocTH. JlokazarenscTBo. llepneHnukynsp u
HakJoHHas. [lepneHnukynspHble IIIOCKOCTH. IIpH3HAK TNEpPHEeHAUKYISIPHOCTH IIOCKOCTEM.
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 IIIOCKOCTSIMU
Tewma 2.5. IlapanienbHele, ITpodeccnoHAIbHO-OPUEHTHPOBAHHOE COICPKaHUE 4
NEepIeHIUKYIISIPHBIE, Akcuombl ctepeoMeTpud. [leprneHauKyaspHOCTh MPSIMOM M TJIOCKOCTH, HMapajieNbHOCTh ABYX
CKPELIMBAIOLINECS PSIMbIE IPSIMBIX, IEPIEHIMKYIISIPHBIX IIOCKOCTH, NEPIEHINKYISIPHOCTb INIOCKOCTEH
B TOM YMCJie IPAKTHYECKH e 3aHATHS 4
[IpaxTnueckoe 3anstue Ne 4, 5
[TapamienbpHble, NEPIEHAUKYISIPHBIC, CKPELIMBAIOLIUE NPSMbIE
Tewma 2.6. Pemenue 3anau. [Ipsmeie u | Conep:kaHue y4eGHOro MaTepuaa 2
IUIOCKOCTH B TIPOCTPAHCTBE Pacnionoxenue npsiIMbIX U IVIOCKOCTEH B MpocTpaHcTse. [lepneHIuKyIsipHOCT U apajieIbHOCTD
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 MaTepuasa 4 OK 04., OK 07.,
npocTpaHcTBe. PaccrosiHue Mexy JexapToBel KOOpIMHaThl B mpocTpaHcTBe. Ilpocreiimme 3amaun B koopauHaTtax. PaccrosHue IIK 5.3., TIK 5.5.
JABYMs TOUKaMHU. KOOp,Z[I/IHaTBI MCXKAY ABYMA TOYKaMH, KOOPAWHATHI CEPECANHBI OTPE3Ka
CepeAMHBI OTPE3Ka
Tema 3.2 Bekropsl B mpoctpancTBe. | Coaep:kaHue y4eGHOr0 MaTepuaa 6
Vron mexnay Bextopamu. Ckangproe | Bektopsl B mpoctpaHcTBe. Clio)KeHHE U BBIYMTAHHE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha YHCIIO.
MIPOU3BEICHIE BEKTOPOB Kommnmanapusie BekTophl. CKalsipHOE NPOM3BEICHHE BEKTOPOB. Pa3ioeHHWe BEKTOpa M0 TPEM
HEKOMIUIaHapHbIM BeKTOpaM. KoopauHaTel BEKTOpa, CKaJIApHOE INPOU3BEAECHUE BEKTOPOB B
KOOpJMHATaX, yrojll MeXJIy BEKTOPaMH, Yrol MEXIy MNpsSMOM M IJIOCKOCTBIO, YIOJ MEXAy
IJIOCKOCTSIMH. Y paBHEHHE IIIOCKOCTH. | eOMeTpuYIecKuii CMBICIT ONpeIeNUTENs 2X2
Tewma 3.3 IIpakTuxo- IIpodeccnoHaTbHO-OPHEHTHUPOBAHHOE COAECPKAHME 4

OPHUCHTUPOBAHHBIC 3a/1aY1 HA
KOOpI[PIHaTHOﬁ IINIOCKOCTHU

KOOp,I[I/IHaTHa}I IIJIOCKOCTD. Brruucnenue nnoma;[ei/'l Ha

KonnuecrBeHHbIC PAaCUCThI

paCCTOHHHfI n IIJIOCKOCTH.
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B TOM YHUCJI€ NNIPAKTHYCCKUE 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
BEKTOpPOB. YMHOXEHHE BeKTopa Ha yucio. KomruiaHapHbie BekTOpbl. CKalsipHOE MPOHU3BEICHHE
BEKTOpOB. Pa3nokeHre BeKTOpa MO TpeM HEKOMILIaHAPHBIM BekTopaM. lIpocteiimme 3amayn B
KoopanHatax. KoopamHaTel BEKTOpa, PAacCTOSIHME MEXKIY TOYKaMM, KOOPIMHATBHI CEPEIUHBI
OTpe3Ka, CKAISIPHOE IMPOU3BEIEHHE BEKTOPOB B KOOPAMHATAX, YroJ MEXKIY BEKTOpaMH, YIoJl
MEX]y IPsSIMOH U TNIOCKOCTBIO, YToJl MKy IiockocTaMu. KontposibHas padora Ne 3
Pasnen 4. OcHoBbl TpuroHomerpun. TpuroHomerpuyeckue pyHKUMHU 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. OrnpejelieHHe CHHYCa, OK 05., OK 06.,
yucna. Pagquannas v rpagycHas Mepa | KOCHHyca, TaHT@HCa M KOTaHIeHca. 3HAKH CHHYyca, KOCHHYCa, TaHT€HCa W KOTaHT'eHCa TI0 OK 07,
yria YETBEPTAM. 3aBUCHMOCTh MEXKIY CHHYCOM, KOCHHYCOM, TAHTE€HCOM M KOTAHI'€HCOM OJIHOTO M TOT'O IIK 5.3., TIK 5.5.
XKe yrina
Tema 4.2 OcHOBHBIE Coaepxanne yueOHOr0 MaTepuaJa 4
TPUTOHOMETPUYECKUE TOKACCTBA. Tpuronomerpuueckue ToxaecTBa. CHHYC, KOCHHYC, TaHT€HC W KOTaHI'CHC YIJIOB O U - 0.
DopMyIbl TPUBEACHUS DopMyJIbl IPUBEACHUS
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.
CHHYC B KOCHHYC JIBOIHOTO yTJIa. dopmynel  TONOBHHHOTO yria. [IpeoOpa3oBaHHs CYMMBI TPHIOHOMETPUYECKUX (QYHKIUH B
DopMyITBl HOJIOBUHHOTO yIiia MPOM3BEICHNE M NPOM3BEACHHUS B CyMMY. BbIpakeHHWe TPUTOHOMETpHUYECKMX (yHKIMH uepes
TAHT€HC TIOJIOBMHHOrO apryMmeHTa. [IpeoOpa3oBaHus NPOCTEHIIMX TPUTOHOMETPHUYECKHX
BBIPAKCHUI
Tewma 4.4 @yHKINH, UX CBOHCTBA. Copaepxanne yueOHOr0 MaTepuaJa 2
CriocoObl 3aganus QyHKIHUH Obnacte ompeneneHdss W MHOXKECTBO 3HaueHMH ¢QyHkumid. UYETHOCTb, HEUETHOCTB,
nepuoanuHocTh GyHKIMH. CriocoObl 3agauns GyHKLIUHA
Tewma 4.5 Tpuronomerpuueckue Coaepxanne yueOHOr0 MaTepuaJa 2
(hYHKIMH, UX CBOMCTBA U IpaduKu OO0sacTh OMNpeneeHUs M MHOXXECTBO 3HAYCHHWH TPUTOHOMETPHUUECKUX (YyHKIHUHA. YETHOCTS,
HEYETHOCTbh, HEPUOANYHOCTD TPUTOHOMETpHUECKUX QyHKIMA. CBolicTBa U rpaduku GyHKIMN y =
COSX,y=sinX,y=tgXx,y=ctgx.
Tema 4.6 [IpeoOpazoBanue rpadpukos | Comep:kanue y4eGHOro MaTepuasia 2
TPUTOHOMETPUYCCKUX (YHKITHIH CxxaTve U pacTshkeHue rpadukoB TpuroHomerpuueckux (ynkiuii. [Ipeobpazosanue rpaduxos
TPUTOHOMETPUYECKUX (QYHKLUH
B TOM 4YMCJie IPAKTHYECKH e 3aHATHS 2

[TpakTnueckoe 3austre Ne 8
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[IpeoOpaszoBanue rpaguKOB TPUTOHOMETPUUECKUX (HYHKLUI

Tewma 4.7 Onncanne ITpodeccnoHATLHO-OPUEHTUPOBAHHOE COlEePKaHUE 4
HPOU3BOACTBEHHBIX IPOLIECCOB C Vcnonp30BaHue CBONCTB TPUTOHOMETPHUECKUX (QYHKIMH B Ipo(ecCHOHATBHBIX 3a1a4ax
IOMOILBIO Tpa(uKoB PyHKIMI 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 Ob6paTHble TpuroHOMeTpHUYeckue pyHKuu. MIx cBoicTBa U rpaduKu
Tema 4.9 Tpuronomerpuueckue Copaepxanne yueOHOr0 MaTepHaJa 6
YpaBHEHUS U HEPABEHCTBA VYpaBHeHHe cOs X = a. YpaBHeHHE Sin X = a. YpaBHeHue tg X = a, ctg X = a. Pemenue 4
TPUTOHOMETPUYECKUX YPABHEHMH OCHOBHBIX THUIIOB: MPOCTEHIINE TPUTOHOMETPUUECKUE
YpaBHEHHSI, CBOAALINECS K KBaJAPATHBIM, pellIacMble Pa3I0KEHUEM HAa MHOKUTEIH, OJHOPOIHBIE.
[Ipocreiiire TPUrOHOMETPUYECKHUE HEPABEHCTBA
B TOM 4YHCJie IPAKTHYECKHE 3aHATHS 2
[Ipaktuueckoe 3anstue Ne 11
[IpeoOpa3zoBanue rpaKOB TPUTOHOMETPUIESCKUX (PYHKIIAH
Tema 4.10 Cuctemsl Coaepxanne yueOHOr0 MaTepuaJa 4
TPUTOHOMETPUYECKUX YPABHEHHUU CucreMbl IPOCTEUITNX TPUTOHOMETPHUYECKHUX YPABHEHUHN
[IpeoOpazoBaHue TPUTOHOMETPHUIECKHUX BBIPAKEHHH. Pemenne TpuroHoMeTpuaeckux ypaBHEHUH
Y HEpaBEHCTB B TOM UYHMCIIE C MCIIOIb30BaHneM cBOHCTB pyHKuui. KoHTponsHast padbota Ne 4
Paznen 5. KommiekcHble ynciia 8 OK 01.,0K 02.,
Tema 5.1 KoMmiekcHble 9ucia Cojep:kanue yueOHOr0 MaTepHaia 4 OK 03., OK 04.,
[lonsatne xommiuekcHoro uyucia. ConpsHKEHHbIE KOMIUIEKCHBIE 4YHCIA, MOAYJIb M apryMeHT OK 05., OK 06.,
KOMIUIeKCHOro  uyucia.  Popma  3amMcu  KOMIUIEKCHOTO — 4yuciia  (TeoMeTpuyecKas, OK 07,
TPUTOHOMETpPHYECKasl, anredpandeckast). ApudMeTHIECKHE ICUCTBHUSI C KOMIUICKCHBIMHU YHCIAMH IIK 5.3., TIK 5.5.
Tewma 5.2 Ilpumenenue IIpodeccnoHaNTbHO-OPHEHTHPOBAHHOE COiEPKAHME 4
KOMITJIEKCHBIX YUCEI BrimonHeHne pacdeToB ¢ IMOMOINBIO KOMIUIEKCHBIX unces. llpumepsl ucmosib3oBaHMS
KOMIIJICKCHBIX YHCEl
B TOM 4YHCJIe TPAKTHYECKHUE 3aHATHS 4
[IpakTnueckoe 3anstue Ne 12, 13
BrinonHeHne pacyeToB ¢ TOMOLIBIO KOMIUIEKCHBIX YHcell. Mcronp30BaHne KOMIUIEKCHBIX YHCEIN 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.,
®opMyJIbl U IPaBUIIA OrpejiesieHHe YUCIIOBON TMOCIIENOBATENILHOCTH M CIOCOObI €€ 3ananus. CBOWCTBA YMCIOBBIX OK 05., OK 06.,
auddepeHupoBanus nocinenoBatenbHocTed. OmnpeeneHue mpeaena MOCAeAOBATENbHOCTH. BpIuncieHue Mnpeaenon OK 07.,
nocnenosarenpHocreit. [lpemen ¢yHkimu Ha OeckoHeYHOCTH. lIpemen (YHKIMH B TOYKE. IIK 5.3., TIK 5.5.

[Ipupamenne aprymenta. Ilpupamenue ¢ynknmu. 3amayn, OpUBOASIIME K TOHSATHIO
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npou3BoAHoH. OnpeneneHrne NpPou3BOIHON. ANTOPUTM OTBICKaHUS IPOU3BOIHOM

Tewma 6.2 Ilpon3BoaHBIE CyMMEI,

Coaeprxanne yuedOHOro MaTepuajia

Pa3sHOCTH NIPOU3BECACHUS, YaCTHOI'O

Dopmynsl guddepennmponanns. [lpasnna muddepeHnnpoBanus

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'eomeTpudeckuii 1

Coaep:kanue yueOHOro MaTepHaJa

(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-OPUEHTHPOBAHHOE COEePKaHUE

MIPOU3BOIHON B MPO(ECCUOHATLHBIX
3aauax

Ousnveckuii (MEXaHUIECKUH) CMBICT TPOW3BOIHOW — MTHOBEHHAsI CKOPOCTH B MOMEHT BpEMEHHU
t:v=S'(t)

B TOM YUCJIC NIPAKTHYCCKHUEC 3aHATUSA

[Ipaktuueckoe 3anstue Ne 14
dusndeckuii (MEXaHUUECKU) CMBICT MPOU3BOHOM — MTHOBEHHAs! CKOPOCTh B MOMEHT BpEMEHHU

tv=S'(t)

HpOMe)RyTO'lHaH aTrrecralnus B (I)OI)M

e 1uddepeHIIUPOBAHHOIO 3a4YeTa

Tema 6.7 MOHOTOHHOCTh (DYHKIIHH.

Copepxanne yueOHOr0 MaTepHaJIa

Touku sKcTpeMyMa

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. [IOHSITHE acUMITOTHI, CIIOCOOBI UX OmpeesieHHs. AITOPUTM UCCIeN0BaHus (QpyHKIMN
W IIOCTPOEHMsI ee rpaduka ¢ HOMOLIbIO MPON3BOAHOH. IpoOHO-TuHelHas QyHKIMs

Tema 6.8 Hccnenosanne QpyHKImi u

Conep:xanue yueOHOro MaTepuaJia

MOCTPOCHHUE rpaUKOB

HccnenoBanre QyHKIMHE HA MOHOTOHHOCTh M ITOCTPOCHUE IPauKOB.

Tema 6.9 Haubonbiiee n

Coaep:xanue yueOHOro MaTepuaJia

HaAaMMCHBIICC 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 aHaJin3a

Tema 6.10 Haxoxnenue

HpO(l)eCCI/IOHaﬂBHO-Opl/leHTHPOBaHHOC CoacpKaHue

OINITUMAJIBHOI'O pE3yJibTaTa C

Haumensbliiiee 1 HanOoIbIIEe 3HAUCHUE (bYHKLII/II/I

IIOMOIIBIO HpOHBBOL[HOﬁ B

B TOM YHUCJI€ NPAKTHYECCKUE 3AHATHA

IMMPAKTHYCCKHUX 3aaavdax

[IpakxTnueckoe 3anstue Ne 15, 16
HaxoxieHne onTUMambHOTO pe3yabTaTa ¢ TOMOIIBI0 IPOU3BOIHOM B MPAKTHYECKHX 33/1a9ax
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Tema 6.11 Pemrenune 3agau.
[IponsBoanas QpyHKINH, €€

Conep:xanue y4eOHOro MaTepuaJia

®opmysl u npaBuia nuddepernnpoBanus. MccnenoBanne GpyHKINI ¢ TOMOIIBIO TPOU3BOIHOM.

MIpUMEHEHUE Haunbonpmree 1 HanmeHbinee 3HaueHus ¢pyakmmn. KoarponsHas paborta Ne 5
Pa3zjnen 7. MHOTOrpaHHMKH M TeJIa BPAILlEHUsI 44
Tema 7.1 Bepuunsl, pebpa, rpanu Copaepxanne yueOHOr0 MaTepHaJia 2
MHOTOTPaHHUKA [lonstne mHOTOTpaHHWKa. Ero »memeHTH: BepmnHBL, pebpa, rpaHu. [uaronams. Ceuenwue.
BrImykitble ¥ HEBBITYKJIbIE MHOTOTPAaHHUKH
Tema 7.2 Ilpusma, ee Copaepxanne yueOHOr0 MaTepHaJa 2
cocrasnsromue, ceuenue. lpamag u | [lonstue npusmel. Ee ocHoBanust 1 GokoBble rpaHu. Bwicota mpusmel. [IpsaMas u HakioHHas
MpaBUIbHAS TIPU3MBI npusma. IlpaBuibHas npusma. Ee ceuenune
Tewma 7.3 Iapannenenunesn, KyO. Coaep:kanue yueOHOro MaTepHaJa 2
Ceuenue ky0a, mapajuienenumneaa [lapannenenwmen, CcBOWCTBA NPSMOYTOJBHOTO Mapajurenenuiena, Kkyo. CedeHume KyoOa,
napajuiesenunesaa
Tema 7.4 Ilupamuna, ee Conep:xanue yueOHOro MaTepuaJia 2
COCTAaBJISIFOLIUE, CEUYCHUE. ITupamupna u ee snementsl. Ceuenue nupamuel. [IpaBunpHas nupamuaa. Y cedeHHasi MUpaMua
IIpaBunbpHas nupamuaa. Y ceueHHast
nupamMuIa
Tema 7.5 bokoBas 1 monmHast Coaep:xanue y4eOHOro MaTepuajia 2
MMOBEPXHOCTH MPU3MBI, TUPAMHUJIBI [Tnommane 60KOBOM M TOTHOH MOBEPXHOCTH MPHU3MBI, ITHPAMHIBI
Tema 7.6 CummeTpus B KyOe, Conep:xanue y4eOHOro MaTepuaJia 2
napajuiesenuIese, mpusme, CuMMeTpHst OTHOCHTEJIBHO TOYKH, NPSMOH, TuiockocTd. CUMMeTpHs B KyOe, mapajuiesienumee,
nupaMuze MpU3Me, THPAMH/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
Tema 7.8 IIpaBunbHbIE Coaep:xanue y4eOHOro MaTepuaJia 2
MHOT'OI'paHHUKH, UX CBOIiCTBa Tloustue IMPAaBUJILHOI'O MHOTOT'paHHHUKA. CsoiicTBa IMPaBUJIBHBIX MHOT'OI'PaAaHHUKOB
Tema 7.9 Hunmunmp, ero Coaep:xanue yueOHOro MaTepuaJa 2
cocrapipitomye. Cedenne nunuHapa | Hunmuaap u ero aneMedtbl. CedeHue uUHIpa (MapaieibHOe OCHOBaHHIO U och). Pa3Beprka
WIHH]PA
Tema 7.10 Konyc, ero Coaep:xanue yueOHOro MaTepuasa 4
cocrapmsionue. CedeHne KOHyca Konyc n ero smementsl. CedueHne KoHyca (TapaijielbHOE OCHOBAaHHIO W MPOXOSIIEE dYepe3
BEpIINHY), KOHWYeCKue ceueHusl. Pa3BepTka KoHyca
Tewma 7.11 YcedeHHBIH KOHYC. Copepxanne yueOHOr0 MaTepHaJia 2
CedeHne yCEeUeHHOTO KOHyCa YcedeHHsrii kKoHyc. Ero oOpa3syromas u Beicota. CedeHne yceueHHOTo KOHyca
Tema 7.12 lllap u cepa, ux ceuenns: | Comep:kanue y4eGHOro MaTepuasia 2

OK 01., 0K 02,

OK 03., OK 04.,

OK 05., OK 06.,
OK 07,

IK 5.3., IIK 5.5.
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[ap u chepa. Bzaumuoe pacnonoxenue chepsl u mockoctu. 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
mwinHapa. OTHOIEHHE 00beMOB MOJOOHBIX Tell. ['eoMeTpruecKHid CMBICI ONMpeenuTeNst 3-To
nopsiika
Tewma 7.14 OGbeMsI # TUIOMIA TN Copaeprxanue yuedOHOro MaTepuajia 2
MTOBEPXHOCTEH Te 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 4YMCJie IPAKTHYECKHE 3aHATHS 4
[Ipaxtraeckoe 3ansTue Ne 19
[Inomaan noBepxXHOCTEH MHOTOTPaHHUKOB U TEJ BPAICHUS
[IpaxTnueckoe 3anstue Ne 20
OOBbeMbl MHOTOTPAaHHUKOB M TeJl BpaIlleHHs
Tema 7.16 T'eomerpuyeckue IIpodeccnoHATLHO-OPUEHTHPOBAHHOE COEePKaHUE 4
KOMOWHAIINY Ha TIPaKTHKE Hcnonp3oBanne KOMOMHALMI MHOTOIPAaHHUKOB U TeJl BPAILEHHS B MPAKTUKO-OPHUEHTUPOBAHHBIX
3ajadax
B TOM 4YHCJIe IPAKTHYECKHE 3aHATUS 4
[Ipaktuueckoe 3anstue Ne 21, 22
Hcnonb3oBanne KOMOMHALIMI MHOTOTPAHHUKOB M TEJ BPAIlEHHS B MPAKTHKO-OPHEHTHPOBOYHBIX
3ajadax
Tema 7.17 Pewienue 3anay. Coaep:xanue y4eOHOro MaTepuaJia 2
MHOrorpaHHUKY | TeJla BpareHus OOBembl 1 IIIOLIAIM IOBEPXHOCTH MHOTOIPAHHHUKOB M Tell BpamieHust. KonrpospHas pabora 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.,
nepBOOOpa3HBIX O3HaKOMJIEHHE C MTOHATHEM WHTErpana u nepBooOpasHoit mia pynkumu y=f(x). Pemenue 3anau OK 07,
Ha CBsI3b IEPBOOOPA3HON U €€ MPOU3BOJHOM, BEIYMCIICHHE I1€PBOOOPA3HON A1l AaHHON (YHKLINH. IIK 5.3., IIK 5.5.
Tabnuma dopMyn s HaxXxOXKACGHUS MepBOOOpasHbIX. [3ydeHWe TpaBuia BBIYUCICHHUS
epBooOpa3HOM
Tema 8.2 IInomans kpuBonuHenHo | Coaep:kaHue y4eGHOr0 MaTepuasa 2
tpanermu. @opmyna Herorona — 3amaun, NPUBOASAIIME K IOHATHIO OMNPEACICHHOIO MHTErpaja — O BBIYUCICHHU IJIOLIAIH
Jle#tOnuma KPUBOJMHENHON Tpameuuu, O InepeMelieHud Todku. [loHsTue omnpenenéHHoro HMHTerpana.
I'eomerpuyeckuii n ¢usnueckuil cMbICI omnpeaeieHHoro uHterpana. Popmyna HbroToHa—
JleiibHMTIIA
Tewma 8.3 Heomnpenenensslii n Coaepxxanue yueOHOr0 MaTepuaJia 2
ONPEJIETICHHBI HHTErPaIb IToHsiTHE HEONPENEIEHHOIO UHTErpajia
Tewma 8.4 Ilonsarue 06 onpenenenHoM | Conep:kaHue y4eOHOr0 MaTepuasa 2
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UHTErpaje Kak IJIomaan
KPUBOJIMHEHHOMN Tpaneuuu

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

Tewma 8.5 Onpenenennsiii uarerpai B | [IpodeccHOHAILHO-OPHEHTHPOBAHHOE COAEPKAHNE 4
KU3HH I'eomerpuyeckuii cMbic onpeneneHHoro uarerpaia. ®opmyna HetoToHa - JleiioHuna.
Penienue 3a1a4 Ha NpUMEHEHHE HHTErpalia Ui BEIYUCIeHUs. GU3NUECKUX BEJTUUUH U TUTOMIaIeH
B TOM 4MCJIie IPAKTHYECKHe 3aHATHS 4
[Ipaktraeckoe 3anstae Ne 23, 24
OmnpeneneHHbli HHTErpal NpY pelIeHUH MPUKIaJHbIX 33134
Tewma 8.6 Pemenue 3amau. Copaepxanne yueOHOr0 MaTepHaJia 2
[TepBoobpaznas ¢pyHKIHH, ee [lepBoobOpaznass  ¢dyakmun. IlpaBuma HaxoxzaeHuss mepBooOpasHeIX. Ee mpumeHeHwe.
MIpUMEHEHHUE KontponbHas padbora 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 IToHsATHE KOPHS N-0ff CTENEHM M3 JeHcTBUTENbHOTO uncna. Dynkmmuu y = VX HX cBOWCTBA M OK 05., OK 07.
rpadukn. CBOHCTBa KOPHS N-O¥ CTEIIEHU
Tewma 9.2 IIpeobpazoBanue Coaep:kanue y4eOHOro MmaTepuasa 2
BBIPAKEHUH C KOPHIMH N-Oi [IpeobpazoBaHre UPPALMOHAIBLHBIX BEIPKEHHUH
CTCIICHU
Tema 9.3 CBoiicTBa CTENEHN C Coaep:xanue y4eOHOro MaTepuaJia 2
palMOHANBHBIM U NEHCTBUTENBHBIM | [ToHsATHE CTeneHH ¢ JTF00BIM pallMOHATbHBIM ToKa3zateneM. CTeneHHble (yHKIMU, UX CBOHCTBA U
MOKa3aTeNIAMU 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
Pemienue nppauroHanbHBIX YpaBHEHUH M HEPABEHCTB
Tema 9.5 Crenenu u KOpHU. Coaep:xanue y4eOHOro MaTepuaJia 2
Crenennas QyHKIMs Omnpenenenue creneHHON (yHKuuH. Vcronb3oBaHue ee CBOWCTB NpPU PEIICHUM YPaBHEHUH U
HepaBeHcTB. KoHTponpHast pabora Ne 8
Paznen 10. Iloka3zaTtenbHas pyHkuus 14 OK 01., 0K 02.,
Tema 10.1 IlokazarensHas pynkuus, | Coaep:kaHue y4eGHOI0 MaTepHaIa 4 OK 03., OK 04.,
ee cBoiicTBa CreneHp C TPOM3BOJIGHBIM JCWCTBUTENBHBIM TMoKazareneM. OrmnpeneneHue IOKa3aTelbHON OK 05., 0K 07.
¢yHKIIMH, ee cBoiicTBa W TpaduK. 3HAKOMCTBO C NPUMEHEHHEM I[TOKA3aTeNbHON (QYHKINM.
Pemienue nokasarenbHbBIX ypaBHEHUH (QYHKIMOHAIBHO-TPa(UIECKUM METOJJOM
Tema 10.2 Pemenue nokasarensHelx | CopmepskaHue y4eOHOI0 MaTepHuajia 4

YpaBHEHUI U HEPABEHCTB

Pemienre mokaszatenbHbIX YpaBHEHHM METOJOM ypaBHUBAHUS IOKazaTesed, METOJOM BBEACHUS
HOBOHl TepeMeHHOH, (YHKIHOHATHHO-TpaUIeCKMM METOAOM. PemieHne 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
HOBOI1 mepeMeHHOi. Pemenne nokaszatenpHbIXx HepaBeHCTB. KoHnTposbHas padota Ne 9
Pasnea 11. Jlorapugmel. Jlorapudmuyeckas GpyHkuus 26 OK 01., OK 02.,
Tewma 11.1 Jlorapugm uncia. Coaeprxanne yuedOHOro MaTepuajia 4 OK 03., OK 04.,
JIeCATHYHBIN U HATYPAJIbHBINA Jlorapudm uncna. J[eCATHYHBINA U HATYPAIBHBIN JOrapuMbl, YUCIIO € OK 05., OK 07.,
Jiorapu(MbI, YUCIIO © K 5.3, [IK 5.5.
Tema 11.2 CgoiicTsa Jiorapudmos. Conep:xanue yueOHOro MaTepuaJa 4
Omneparnus JTorapupMIpOBaAHHS CgoiicTtBa norapudmoBn. Onepanus J0rapudMUpOBaAHUSL.
Tewma 11.3 Jlorapupmugeckas Conep:kanue y4eOHOro MmaTepuaa 2
(yHKIUs, ee CBOHCTBA Jlorapudmuieckast QyHKIHS U ee CBOHCTBa
Tema 11.4 Pemenue Coaepxanne yueOHOr0 MaTepHuaJia 8
norapupMUIEecKuX ypaBHEHUH 1 [lonsTne norapudmuueckoro ypaBHeHus. Onepanus NOTEHIUPOBAaHUA. Tpu OCHOBHBIX METOAA 6
HEPaBEHCTB pemeHus JorapupMuIecKux YpaBHEHUIL: (byHKIMOHAIBHO-TpadUIECKUH, METOJ
MMOTCHIIMPOBAHUs, METOJT BBEJICHHSI HOBOM niepeMeHHoM. 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 Jlorapudmel B npupozne u | IlpodeccnoHaIbHO-OPUEHTUPOBAHHOE COJIEPIKAHME 4
TEXHUKE [Mpumenenue norapudma. Jlorapudmudeckas cnupaib B mpupoje. Ee maremarnieckne cBoiicTsa
B TOM 4YHCJIe IPAKTHYECKHE 3aHATHS 4
[IpaxTuueckoe 3anstue 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. MHokecTBa. JJIeMeHTHI TeOPpHH rpadoB 10 OK 01., OK 02.,
Tema 12.1 MHoxecTBa Copepxanne yueOHOr0 MaTepHaJIa 2 OK 03., OK 04.,
IMonstre Mmuoxectsa. [ToamuoxecTBo. Onepanun ¢ MHOXKECTBAMU OK 05., OK 07.,

27




Tema 12.2 Onepaunu ¢ IIpodeccnoHAILHO-OPHEHTHPOBAHHOE COlePKAHNE 2 K 5.3, TIK 5.5.
MHOXECTBaMH Omnepaunu ¢ MHOKeCTBaMH. PeleHne npuxiiagHelx 3a1a4
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
CnocoOslI 3aganusi rpadoB.
Tewma 12.4 Pemenne 3amad. Coaeprxanne yuedOHOro 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 CoObITHE, BEpOSTHOCTD Coaepxanne yueOHOr0 MaTepuaJa 4 K 5.3, TIK 5.5.
coObITHs. Clo)KeHUE U YMHOXKEHHUE CoBMecTHBIE U HECOBMECTHBIE COOBITHs. TEopeMbl O BEpOATHOCTH CYMMBI COOBITHHA. YCIOBHAs
BEPOSITHOCTEH BEPOSITHOCTh. 3aBUCHMBIC M HE3aBHCHUMBIE COOBITHS. TeopeMbl O BEPOSTHOCTH MPOU3BEICHUS
COOBITHH.
Tema 13.3 BeposTHOCTS B IIpodeccrnoHAILHO-OPHEHTHPOBAHHOE COlePKAHME 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 [luckpeTrHas ciydaitHas Coaep:xanue yuefOHOro MaTepuaJa 4
BEJIMYMHA, 3aKOH €€ pacupenenenus | Bunpl cnyvailHeix BenauuuH. OrnpeaelieHHe OUCKPETHOM Clly4alHOM BEIWYMHBL.  3aKOH
pacnpeieNieHns TUCKPETHOM CilyyalHOM BeJIMYMHbBL. E€ 4iCIIOBbIE XapaKTepUCTUKU
Tema 13.5 3anauu maremarudeckoii | Comep:kanue y4eGHOro MaTepuaja 2
CTaTUCTUKU Bapuanuonnsiit psa. [lonuron dactot u rucrorpamMma. CTaTHUCTHYECKHE XapaKTEPUCTHKH Psaa
Ha0JI01aeMbIX JaHHBIX
Tema 13.6 CocraBnenue Tabaui 1 IIpodeccnoHAILHO-OPHEHTHPOBAHHOE COlePKAHME 4
JAarpaMM Ha IPaKTUKE [NepBuuHas 06paboTKa cTaTUCTHYECKHMX JaHHBIX. ['padudeckoe ux npejcrasienue. HaxoxneHue
CPETHHUX XapaKTePUCTHUK, HAOIFOTaeMbIX TaHHBIX
B TOM 4MCJie IPAKTHYECKHe 3aHATHS 4

[IpaxTnueckoe 3anstue Ne 35, 36
CocTtaBreHue TabJIMIl ¥ THarpamMm MpH pelieHuH MPUKIATHBIX 3a/1a4
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Tema 13.7 Pemenue 3agau. Copaepxanne yueOHOr0 MaTepHaJIa 2
DneMeHTbl KOMOMHATOPHKH, OnemenTsl KoMOuHatopuku. CoOOBITHE, BEpPOSTHOCTH COOBITHS. CIOXXKEHHE W YMHOXEHHE
CTaTHCTUKH U TEOPHUHU BEPOSATHOCTEN | BepositHocTel. KonTpoasHas 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 QYHKIHH K PABEHCTBY apryMEHTOB JUII MOHOTOHHBIX (DYHKIIMIA, METON Pa3IOkKEHUS Ha IIK 5.3., TIK 5.5.
MHOXHTENH, METO]] BBEJICHHsI HOBOW epEMEHHON, PYHKIIMOHATIBbHO-TpaUIECKUI METOA
Tewma 14.2 I'padnueckuii meTon Copaeprxanue yuedOHOro MaTepuaJia 2
pelieHus] ypaBHEHU, HEPABEHCTB OO0mue MeToIBl pelIeHrsI HEPaBEHCTB: MePeXo/l OT CPaBHEHHS 3HAYCHWH (YHKIWH K CPaBHEHHIO
3HAYEHUI AapryMeHTOB Ui MOHOTOHHBIX (YHKIMH, 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
ypaBHEHHUI U HEPABEHCTB C MOAYJIEM
Tewma 14.4 YpaBHenus u Coaep:xanue y4eOHOro MaTepuaJia 2
HEpaBEHCTBA C NTapaMeTpaMu 3nakoMcTBO ¢ napamerpoM. llpocreiine ypaBHeHHUs 1 HEPaBEHCTBA ¢ NAPaMETPOM
Tema 14.5 Cocrasnenue u peuierue | [lpodeccnonaibHO-OPHEHTHPOBAHHOE COJIEPIKAHHE 6
npodecCHOHANBHBIX 3a7ay C Penrenue TeKCTOBBIX 3324 MPO(ECCHOHATBLHOTO COJIEPKAHUS
IIOMOIIBIO YPaBHEHUI B TOM 4YMCJie IPAKTHYECKHe 3aHATHS 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 n3ydeHHsx TeM. [loaroroska K sK3aMeHy
B TOM 4YMCJie IPAKTHYECKHe 3aHATHS 2
[IpakTnueckoe 3austue Ne 40
OOuire MeToJIbl pellieH!s] YypaBHEeHHI. Y paBHEHNsI 1 HEPABEHCTBA C MOJIYJIEM U C MapaMeTpaMH
KoncyasTanuu 2
IIpome:xxyTouHas arTecTanus B popme IK3aMeHa 6
Bcero: 308
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3. YCJIOBUSA PEAJIM3AIIMA YYEFHOU JUCITATLIIAHBI

3.1. MaTepuajbHO-TEXHHYECKOE O0ecreueHue
KaOuHeT MareMaTHKH, OCHAIICHHBIH B COOTBETCTBUU C NMPHUIIOKEHHUEM 7 00pa3oBaTeIbHOU
nporpaMmbel 1o cnenuanibHocTH  11.02.06 TexHuueckas dKCIUlyaTalus TPaHCIIOPTHOTO
Panuo3IeKTPOHHOT0 000pyI0BaHuUs (TI0 BHIaM TPAHCIIOPTA).

3.2. UudopmanuoHHoe odecrieyeHue 00ydeHust

Jins  peanuzanmy mporpamMmbl  OMOIMOTEYHBIH (OHJ 00pa30BaTEIbHONW OpraHU3aLUH
YKOMIUICKTOBAH IICHATHBIMU U (I/IHI/I) OJICKTPOHHBIMHU HU3AaHHUAMH, PCKOMCHAOBAHHBIMHW JIA
UCTIONIL30BaHUS B 00pa30BaTEIILHOM IPOIIECCe.

OcHOBHbIE MeYaTHbIE U JIEKTPOHHbIE H3IAHUS

1. Maremaruka: anreOpa v Hadalla MAaTeMAaTHYECKOTO aHau3a, reomerpus. ['eomerpus: 10—
11-it xnaccel: 6a30BbIi U yriyonéHHbIi ypoBHH : yueObHuk / JI. C. Atanacsn, b. B. , K. C. [u
ap.]. — 11-e u3n., crep. — Mocksa : [Ipocsemenue, 2023. — 287 ¢. — ISBN 978-5-09-
103606-0. — Texkcr : anexTpoHHbIH // JIaHb : 3neKTpoHHO-OMbMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/334397 (nara obpamienus: 27.09.2023). — Pexum moctyna:
JUTSL aBTOPU3. MOJIb30BATENICH.

2. Marematuka: anreOpa ¥ Ha4ajla MaTEeMaTHYECKOTO aHaIM3a, reoMeTpus. AnreOpa U Havasa
MaTemaruueckoro ananusza. 10—11 kmaccel : 6a30BbIi U yriIyOJIE€HHBIN YPOBHU : YUeOHUK /
L. A. Amumos, 0. M. Konsirun, M. B. Tkauésa [u ap.]. — 11-e uzz., ctep. — Mocksa :
IMpoceemenne, 2023. — 463 c¢. — ISBN 978-5-09-107210-5. — TekcT : 31meKTpoHHbIH //
Jlanb : snekTpoHHO-OMOIMOTewHas cucrema. — URL: https://e.lanbook.com/book/334391
(mata obpamenus: 27.09.2023). — Pesxxum noctyna: ajast aBTOPU3. OIb30BaTENEH.

3. Mep3smsk, A. I'. MaremaTtnka. AnreOpa u Hadaia MaTeMaTH4ecKoro anaimsa: 10-i kmacc:
yri1yOonéHHbiil ypoBeHs : yueOHuk / A. I'. Mep3nsk, /. A. Homuposckuii, B. M. Ilomnskos ;
noxa penakuueit B. E. [Togonsckoro. — 7-e uzn., ctep. — Mocksa : [IpocBemenune, 2023. —
476 c. — ISBN 978-5-09-103607-7. — Texkct : aneKkTpoHHBbIH // JlaHb : 3JI€KTpPOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/334469 (mata oOparmieHwus:
10.11.2023). — Pesxum q0CTyIa: AJs1 aBTOPH3. MOTb30BaTENeH.

IlOHOJIHI/ITe.TIBHLIe HCTOYHUKH

1. boromonos, H. B. Ilpaktuueckue 3aHaTus 1Mo Marematuke B 2 4. Yacte 1 : ydyeOHOe
nocobue s cpeaHero npodeccuonaabHoro oopasosanus / H. B. boromonos. — 11-e u3n.,

nepepad. u gon. — MockBa : HMzmarensctBo [Opaiit, 2022. — 326 c. —
(ITpodeccmonansHoe  obOpazoBanue). — ISBN  978-5-534-08799-4. — Tekcr
HEIOCPEICTBEHHBIN.

2. boromonos, H. B. Tlpaktudeckne 3aHATHS MO MareMaTwke B 2 4. Yacte 2 : ydeOHOE
nocobwue s cpeaHero npodeccuonanbHoro oopasosanus / H. B. boromonos. — 11-e u3n.,

nepepad. u gomn. — MockBa : MWznmatensctBo IOpaiit, 2022. — 251 c. —
(ITpoeccuonansHoe obpazoBanue). — ISBN  978-5-534-08803-8. — Tekcr
HEIOCPEICTBEHHBIM.

3. boromonos, H. B. Ilpaktuueckue 3aHATHS 1O MaTeMaTUKe : yueOHOe mocobue s
cpenHero npodeccruoHaabHoro oopasosanus / H. B. boromonos. — 11-e u3a., nepepad. u
norn. — MockBa : MsmarensctBo IOpaiit, 2024. — 571 c. — (IIpodeccuonanpHoe
obpazoBanue). — ISBN 978-5-534-18419-8. — Tekcr : anexTpoHHbIN // OOpa3oBarenbHast
wiatpopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/534966 (nata oOGpareHus:

15.12.2023). — Pexum gocTyIa: IjIsi aBTOPHU3. TOJIb30BaTEIICH.
4. Kpemep, H. II. Marematuka s Koijiemked : ydeOHOe mOcoOMe IS CPEIHETro
npodeccuonanbHoro oopazosanus / H. ILI. Kpemep, O. I'. Koncrantunosa, M. H. ®punman
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https://e.lanbook.com/book/334397
https://e.lanbook.com/book/334391
https://e.lanbook.com/book/334469

; mox penakiueit H. I11. Kpemepa. — 12-e uzn., nepepa6. u gon. — Mocksa : U3natenscTBo
FOpaiir, 2023. — 408 c. — (IIpodeccuonansuoe oopazoBanue). — ISBN 978-5-534-17852-
4. — Texkct : anexkTpoHHBIN // OOpa3oBarenbHas matdopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/533850 (mara oOpamenms: 15.12.2023). — Pexum gocryma: s
aBTOPU3. IIOJI30BATEIICH.
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4. KOHTPOJIb 1 OHEHKA PE3YJBbTATOB OCBOEHMUSA

YYEBHOM JUCHUILIMHBI

KoHTposib M oOmeHka pe3ynbTaTOB OCBOCHHS 00I€00pa30BaTeIIbHOW JTUCIUILIAHBI
PacKphIBAIOTCA 4Yepe3 JUCHUIUTMHAPHBIC PEe3yabTaThl, HaNpaBlIeHHbIC HA (OPMUPOBAHUE OOIIMX U
po¢eCCUOHAIBHBIX KOMIIETEHIIUHN 110 pa3jiesiaM U TeMaM COJIepyKaHus Y4eOHOro Marepurara.

Oowmasn/ Tun oueHOYHbIX
npogeccuonaibHaA Pa3zpgen/Tema MEpONPHUATHS
KOMTIETEHIM S
OK 01 Bri6bupats cioco0sl P 1, Temsr 1.1, 1.2, 1.3 11-0/c, 1.4, 1.5, 1.6, 1.7 TectupoBanue
pelueHns 3aaa4 P2, Temsr 2.1,2.2,2.3,2.4,2.5I1-0/c, 2.6 VYerHblii onpoc
po¢heCCHOHATBHOM P4, Temr14.1,4.2,4.3,4.4,4.5,4.6,4.711-0/c,4.8,4.9, Maremaruyeckuit
JIeATEIILHOCTH 4.10 JHUKTAaHT
TIPUMEHUTEILHO P 5, Temsr 5.1, 5.2 TT-o/c IIpencraBnenue
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, Ppe3ynbTaToB

6.10 IT-o/c, 6.11
P7,Temn1 7.1,7.2,7.3,74,7.5,7.6,7.7, I1-o/c, 7.8, 7.9,

MIPaKTHYECKUX PadOT
3amuTa TBOPUYECKUX

7.10,7.11,7.12,7.13,7.14,7.15, 7.16 II-o/c, 7.17 pabot

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5 IT-o/c, 8.6 3ammura

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

P 10, Tems 10.1, 10.2, 10.3, 10.4 MIPOEKTOB

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

P 12, Temsr 12.1, 12.2 IT-0/c, 12.3,12.4 Brinonnenue

P 13, Temnr 13.1, 13.2, 13.3 IT-o/c, 13.4, 13.5, 13.6 II-o/c, JK3aMEHAI[HOHHBIX

13.7 3aIaHni

P 14, Temur 14.1, 14.2, 14.3, 14.4, 14.5, I1-o/c, 14.6
OK 02 Hcmonp30BaTh P1, Temmr 1.1,1.2, 1.3 I1-0/c, 1.4,1.5,1.6,1.7 TectupoBanue
COBPEMEHHBIE CPEACTBA P 3, Temnr 3.1, 3.2, 3.3 I1-0/c, 3.4 VYeTHbIN onpoc
MOMCKA, aHaInu3a 1 P4, Temn14.1,4.2,43,4.4,4.5,4.6,4.711-0/c,4.8,4.9, Maremarnueckuii
HHTEPIpETAINN 4.10 JIUKTAHT
nHpOpPMALIIU 1 P 5, Temsr 5.1, 5.2 IT-o/c IIpencraBnenue
HHPOPMALMOHHBIE P 6, Temr1 6.1,6.2,6.3,6.4,6.5, 6.6I1-0/c, 6.7,6.8, 6.9, pe3ynbTaToB

TCXHOJIOTUH JJIA
BBITNIOJIHCHUS 3a/1a4

6.10 I1-o/c, 6.11
P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7,11-0/c, 7.8, 7.9,

NpaKTHYECKuX padboT
3amuTa TBOPUECKUX

poeCCHOHATBHOMI 7.10,7.11,7.12,7.13,7.14,7.15, 7.16 IT-o/c, 7.17 pabot
JIEeSITEIbHOCTH P 8, Temnur 8.1, 8.2, 8.3, 8.4, 8.5 IT-o/c, 8.6 Sammura

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

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

P11, Temsr 11.1,11.2,11.3,11.4,11.5,11.6 IT-0o/c, 11.7 KonTtponrHas pabora

P12, Temnr 12.1, 12.2 TT-0/c, 12.3, 12.4 Brimonnenne

P 13, Temnr 13.1, 13.2, 13.3 IT-o/c, 13.4, 13.5, 13.6 I1-o/c, SK3aMEHAI[HOHHBIX

13.7 3a1aHAN

P 14, Temur 14.1,14.2, 14.3, 14.4, 14.5, I1-0/c, 14.6
OK 03 I1nanuposats u P 1, Temsr 1.1, 1.2, 1.3 T-0/c, 1.4,1.5,1.6, 1.7 TectupoBanue
peanu30oBbIBATH P2, Temn 2.1,2.2,2.3,2.4,2.51-0/c, 2.6 YcrHblit onpoc
coOCTBEHHOE P 3, Temn 3.1, 3.2, 3.3 [1-0/c, 3.4 MareMaTu4ecKkuii
npodeccruoHaTbHOE U P4, Temb1 4.1,4.2,4.3,4.4,4.5,4.6,4.7I1-0/c, 4.8, 4.9, JUKTaHT
JINYHOCTHOE Pa3BUTHE, 4.10 IIpencraBnenue
MpeAIPUHUMATEIBCKYIO P 5, Temsr 5.1, 5.2 TT-o/c pe3yJabTaToOB

JIeATeIbHOCTh B
npodeccruoHaBHOM cdepe,
UCIIONIb30BATh 3HAHMUS 110
IIPaBOBOH M (PUHAHCOBOH
I'PaMOTHOCTH B Pa3JInYHBIX
KM3HEHHBIX CUTYalUsIX

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

P7, Temn 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

P9, Temn1 9.1,9.2,9.3,94,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2,11.3,11.4,11.5, 11.6 IT-o/c, 11.7
P 12, Temsr 12.1, 12.2 IT-o/c, 12.3, 12.4

P 13, Temsr 13.1, 13.2, 13.3 IT-o/c, 13.4, 13.5, 13.6 IT-o/c,
13.7

MPaKTUIECKHUX padoT
3ammTa TBOPUECKUX
pabor

3ammura
WHIUBHyaTbHBIX
MIPOEKTOB
KonTtponsHas pabora
Bremonnenne
DK3aMEHALIMOHHBIX
3aJaHuN
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P 14, Temn 14.1, 14.2, 14.3, 14.4, 14.5, I1-0o/c, 14.6

OK 04 DddexruBHo
B3aMMOJIEHCTBOBATh U
paboTaTh B KOJICKTHBE U
KOMaH e

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, Temnr 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 IT-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

TectupoBanue
VYeTHbIN onpoc
MaTteMaTH4YeCKHiA
JUKTaHT
IIpencraBnenue
pe3yJIbTaToB
MIPAKTHIECKHUX paboT
3amuTa TBOPUECKUX

P7 Temm 7.1,7.2,7.3,7.4,7.5,7.6,7.7,11-0/c, 7.8, 7.9, pabot

7.10,7.11,7.12,7.13,7.14,7.15, 7.16 I1-o/c, 7.17 3amura

P 8, Temur 8.1, 8.2, 8.3, 8.4, 8.5 IT-o/c, 8.6 WHAUBUAYaTbHBIX

P9 Temrr 9.1,9.2,9.3,94,9.5 MPOCKTOB

P 10, Tems 10.1, 10.2, 10.3, 10.4 KontponbHas pabora

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

P12, Temsr 12.1, 12.2 IT-0/c, 12.3, 12.4 SK3aMEHAI[HOHHBIX

P 13, Temnr 13.1, 13.2, 13.3 IT-o/c, 13.4, 13.5, 13.6 IT-o/c, 3aJaHUI

13.7

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5, [1-o/c, 14.6
OK 05 OcyiuecTBnsTh P1, Temmr 1.1,1.2, 1.3 I1-0/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, VYeTHbIN onpoc
KOMMYHHKAIIAIO Ha 4.10 Marematuueckuit
TOCYJJapCTBEHHOM $I3bIKE P 5, Temsnr 5.1, 5.2 TI-o/c JUKTaHT
Poccuiickoit ®eneparuu ¢ P 6, Temr1 6.1, 6.2,6.3,6.4, 6.5, 6.6 IT-o/c, 6.7, 6.8, 6.9, IIpencraBnenue
y4EeTOM 0COOCHHOCTEH 6.10 I1-o/c, 6.11 pe3yibTaToB

COOMAJIBHOI'O U
KYJIbTYPHOT'O KOHTCKCTA

P7,Temn 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

NpaKTHYECKUX padoT
3ammTa TBOPIECKUX

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

P9, Temrr 9.1,9.2,9.3,9.4,9.5 3ammra

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

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

P12, Temnr 12.1, 12.2 T-0/c, 12.3, 12.4 KonTtponrHas pabora

P 13, Temnr 13.1, 13.2, 13.3 IT-o/c, 13.4, 13.5, 13.6 TI-o/c, Brinosaenue

13.7 3K3aMEHAIIMOHHBIX

P 14, Temn 14.1, 14.2, 14.3, 14.4, 14.5 [T-o/c, 14.6 3aaHui
OK 06 IIposBrsTh P1, Temsr 1.1, 1.2, 1.3 11-0/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, YcTHBI onpoc
MaTPUOTHYCCKYIO mo3utmto, | 4.10 Maremartuueckuit
JIEMOHCTPUPOBATH P 5, Temsr 5.1, 5.2 TT-o/c JIUKTaHT
0CO3HAaHHOE IIOBEACHHE Ha P 6, Temr1 6.1,6.2,6.3,6.4,6.5, 6.61-0/c, 6.7,6.8, 6.9, IIpencraBnenue
OCHOBE TPaJULMOHHBIX 6.10 IT-o/c, 6.11 pe3ynbTaToB

POCCHICKHX JTyXOBHO-
HPaBCTBEHHBIX IEHHOCTEM,

P7, Temn 7.1,7.2,7.3,7.4,75,7.6,7.7, l-o/c, 7.8, 7.9,
7.10,7.11,7.12, 7.13, 7.14, 7.15, 7.16 T-o/c, 7.17

MIPaKTHYECKUX PadbOT
3amunTa TBOPYECKUX

B TOM YHUCJIE C YYETOM P 8, Temm 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 pa6ot
rapMOHHU3alIUU P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5 T1-o/c, 14.6 3amura
MEKHAIIMOHAJIbHBIX 1 WHIVBUTYaTbHBIX
MEXPETUTHO3HBIX MIPOEKTOB
OTHONICHWA, TPUMEHSTh KonTpoasHas pabora
CTaHIapTHI Brinosxenune
AHTUKOPPYIIIUOHHOTO 9K3aMEHAIIMOHHBIX
TIOBEICHUS 3a7aHui

OK 07 CopeiicTBoBaTh P 1, Temsr 1.1, 1.2, 1.3 T-0/c, 1.4,1.5,1.6, 1.7 TectupoBanue
COXPaHEHHIO OKpY Katolen P2, Temn 2.1,2.2,2.3,2.4,2.5II-0/c, 2.6 VYerHbli onpoc
cpensl, P 3, Temnr 3.1, 3.2, 3.3. IT-o/c, 3.4 Maremaruueckuit
pecypcocOepeKeHuIo, P4, Temb1 4.1,4.2,4.3,4.4,4.5,4.6,4.711-0/c, 4.8,4.9, JIHUKTaHT
TIPUMEHSTH 3HAHHS 00 4.10 IIpencraBnenue
W3MEHEHUH KJIMMATa, P 5, Temsr 5.1, 5.2 TT-o/c pe3yJIbTaToB

MIPUHITUITEI OEPEKITUBOTO
MIPOU3BOJICTBA, 3P PEKTUBHO
JIEICTBOBATH B
Ype3BBIYANHBIX CUTYAIHIX

P 6, Temn 6.1,6.2,6.3,6.4,6.5, 6.6 1-0/c, 6.7,6.8,6.9,
6.10, IT-o/c, 6.11

P7,Temm 7.1,7.2,7.3,7.4,7.5,7.6,7.711-0/c,7.8,7.9,
7.10,7.11,7.12,7.13,7.14,7.15, 7.16 IT-o/c, 7.17

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

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

MPaKTUIECKHUX padoT
3amuTa TBOPYECKUX
pabor

3ammra
HMHAWBHIYATbHBIX
MIPOCKTOB
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P 10, Temsr 10.1, 10.2, 10.3, 10.4

KonrponbHas padora

P11, Temsr 11.1,11.2,11.3,11.4,11.5,11.6 IT-o/c, 11.7 Brimonnenne
P12, Temnr 12.1, 12.2 IT-0/c, 12.3, 12.4 SK3aMEHAI[HOHHBIX
P 13, Temsr 13.1, 13.2, 13.3 IT-o/c, 13.4, 13.5, 13.6 IT-o/c, 3aJaHUI
13.7
P 14, Temst 14.1, 14.2, 14.3, 14.4, 14.5 I1-o/c, 14.6
[IK 5.3 BrmoiHATh P 1, Temsr 1.3 IT-o/c TectupoBanue
paboTHI IO MOAEPHHU3ALINI P 2, Temsr 2.5 IT-o/c YcTHBIH ompoc
00BEKTOB P 3, Temnr 3.3. IT-o/c MareMaTuueckuii
JKEJIE3HOJOPOKHOU P 4, Temsr 4.7 I1-o/c JUKTaHT
JJIEKTPOCBA3U P 5, Temsr 5.2 IT-o/c IIpencraBnenue
P 6, Temsr 6.6 I1-o/c, 6.10 I1-o/c pe3yiIbTaToB

IIK 5.5 OcyuiecTBasTh
MaTepHallbHO-TEXHUYECKOE
obecnieueHme pabOYNX MECT
IPH BBIIOJIHEHHH PadoT 1O
TEXHUIECKOMY
00CITy>)KUBaHHIO, PEMOHTY H
MOZCPHH3AIMU 00BEKTOB
HKEJIE3HOIOPOIKHOM
ANIEKTPOCBSI3U

P 7, Temwr 7.7 I1-o/c, 7.16 I1-o/c

P 8, Temsr 8.5 IT-o/c

P11, Temsr 11.6 IT-o/c

P 12, Temsr 12.2 IT-o/c

P 13, Temnr 13.3 IT-o/c, 13.6 I1-o/c
P 14, Temnr 14.5 IT-o/c

NpaKTHYECKUX padoT
3amuTa TBOPUECKUX
pabot

3ammra
HMHIUBHUyaIbHBIX
IIPOEKTOB
Konrponsnas pabora
Brinonnenue
9K3aMEHAIIMOHHBIX
3alaHui
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