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1. O6mas xapakTepucTHKa padoueil mporpaMMbl 00111e00Pa30BaTeJIbLHON AU CHUNITTHHBI
«MaremaTuka»

1.1. MecTro IMCUMIUIMHBI B CTPYKType HNpo(ecCHOHATBHOM 00pa3oBaTe/bHOMI
nporpammsl CIIO:

ObuieoOpa3oBaTenbHas AUCHUIUIMHA «MareMaTuka» sBISETCS 005S3aTeIbHOH YacThIO
o011eo0pa3oBaTeNbHOr0 LKKIa 00pa3zoBareiabHOl mporpammbl B cooTBercTBUM ¢ ®I'OC mo
crienpanbHocTH 09.02.12 TexHuueckas 3KCIUTyaTamus W COMPOBOXKACHHE WHOOPMAIMOHHBIX
CUCTEM

1.2. Heau 1 niianHupyemMblie pe3yabTAThl 0CBOCHUSA IUCHUIINHbI:

1.2.1. leapb AMCHUIIUHBI

CopepxaHue mporpamMMmbl  0OIIe00pa3oBaTeNbHOW  JUCHMIUIUHBI  «MareMaTuka»
HAIPAaBIIEHO HA JIOCTH)KEHUE PEe3yJIbTaTOB €€ U3yueHus: B cO0TBeTCTBUU ¢ TpeboBaHusiMu OI'OC
COO ¢ yuyetom npodeccronanbHoi HanpasieHHocTH ®I'OC CIIO.

1.2.2. Ilnanupyemble pe3yabTaTbl OCBOCHHS 001Ie00pa30BaTeIbHON IMCUMILUIMHBI B
coorsercTBUH ¢ PI'OC CIIO u Ha ocnose PI'OC COO
Ocoboe 3HaueHne JUCUUIUIMHA UMeeT npu GpopmupoBanuu u pazsutuu OK u I1K



O01Hue KOMIETEeHINHU

IInanupyemsle pe3yabTaThbl 00y4eHHA

O01ue

JAucnunianHapHbie

OK 01 BeiOupats cnoco0b]
pereHus 3aaad
npodeccuoHanbHOM
NesITeIbHOCTH IPUMEHUTENIBHO
K pa3IMYHBIM KOHTEKCTaM

- TOTOBHOCTb K TPYIY, OCO3HAHUE IEHHOCTH
MacTepCTBa, TPYI0TO0HE;

FOTOBHOCTb K AaKTHBHOH J€ATEILHOCTH]
TEXHOJIOTUYECKOW W COIMAIBLHON HAINPaBICHHOCTH,
CII0OCOOHOCTD

HHULIUUPOBATD, IJIaHUPOBATH b4l

CAMOCTOATCIILHO BBINIOJIHATD TAKYI0 ACATCIBbHOCTD,
cdepam

UHTEpPEC K  pa3IMu4YHbIM
Mpo(hecCHOHATBLHON NeSTeIbHOCTH,
OBnageHne YHUBEPCAIBHBIMUA  Y4YEOHBIMHY]
03HABATEIbHBIMU JICHCTBUSIMHU:
a) 6a30BBIC TIOTUYECKHE JICUCTBUS:

CaMOCTOSITENIFHO  (hOPMYJIPOBATH

paccmarpuBaTh ee

17l
AKTyaJIn3UpoBaTh MpoOIemMy,
BCECTOPOHHE;

- yCTaHaBIIMBATh CYIIECTBEHHBIA TPU3HAK WM
OCHOBAHMS IS CpaBHEHHS, KiIacCHUKAIMH U
000OIICHHS;

OomnpeaciiAiTb 1HEIWM  ACATCIIBHOCTH,

apaMeTpbl U KPUTEPUU UX JOCTHKECHUS;

3a71aBaTh

- BBIABJIAATH 3aKOHOMCPHOCTH W IIPOTHUBOPECUHUA B
pacCMaTpruBACMBIX ABJIICHHUAX,

- BHOCHUTb KOPPCKTHUBLI B ACATCIbHOCTD, OLICHUBATD|
COOTBCTCTBHUC  PC3YJILTATOB

[PUCKH MOCIIEACTBUM JACATCIIBHOCTH,

oeiaiaM, OLICHHUBAThb

- pa3BHUBaTh KPEATHBHOE MBIILICHHE MPU
pELICHUN )KU3HEHHBIX MPOOJIeM
0) 6a30BBIC UCCIICAOBATEIIBCKUE ACHCTBUS:

BJIaACThb HaBbIKaMU yue OHO-

-BJIaJIETh METOJaMHU JIOKa3aTeNbCTB, alrOpPUTMaMU peUIeHHUS]
yMeHHe (QOpMYyITUPOBaTH OMpEACNCHUsl, aKCUOMBI
MPUMEHSITh MPOBOJIUTh  JOKA3aTEIbHbIC

3a1a4, 51

[TCOPCMBI, ux,

[PACCYXKACHUSA B XOAC PCIICHUS 3a4a4;

- YMETh OINEpPHPOBATH TMOHATHUSMHU: CTEMEHb YHUCIA, JOTapu(pM
UKCIa; yYMEHHE  BBINOJHATH  BBIYMCICHHE  3HAYCHUH H
npeoOpa3oBaHUsl BBIPAKEHUH CO CTEMEHSAMH W Jiorapudmamu,
peoOpa3oBaHus JPOOHO-PAMOHAEHBIX BBIPAKCHHIA,

- YMETh OTIepPUPOBATH TOHSATHSMH: panroHaIbHbIC,
MppanroHaIbHbIE, MoKa3aTeJbHbIE, CTETICHHBIE,
lorapuMUYecKue,  TPUTOHOMETPUYECKHE  YpaBHEHHS U
HEpaBEHCTBA, X CHCTEMBI;

- YMEThb OIEpUPOBATh MOHATUAMHU: (YHKIHSA, HEMpepbIBHAS
(GyHKIMS,  [POM3BOJHAs, MEpBOOOpa3Has,  OIpeieTeHHbIN
MHTETpaT, YMETh HAXOAWUTh IPOU3BOJHBIC 3JEMEHTApPHBIX|

(byHKIMI, MCTONB3Yysl CIpPAaBOYHbIE MaTepualbl; HCCIEN0BaTh B
HpOCTefIIHI/IX cirydasx (bYHKIII/II/I Ha MOHOTOHHOCTHb, HaAXOIUTH
HauOOJIbIINE W HAWMEHBIIWE 3HA4YCHHUS (QYHKIUH;
rpaduku c arnmaparaj
MaTEeMaTHYECKOTO aHaJIW3a; MPUMEHSATh IPOU3BOJHYIO TIpH|
pelieHrH  3a1ad4 JIBIDKEHHUE,  pelIaTh
OPUCHTUPOBAHHBIC 33Ja4yll HAa HaWOOJBIINE W HAUMCHBIIHUEC

CTPOUTD
MHOTOUJICHOB HCIIOJIb30BaHUEM

Ha MPaKTHKO-
3HAUCHMS, Ha HAXOXK/ICHNE ITyTH, CKOPOCTH U YCKOPECHUS;

- YMETh OIEpUPOBATh MOHATHAMH: pAlMOHATBHAS (YHKIHS,
GbyHKIHS, byHKIHS,
iorapupmuueckas (QyHKIUS, TPUTOHOMETpUYECKHE (DYHKIHMH,
oOpaTHble (YHKLIMH; YMEHHE CTPOMTh TIpapuKd H3YYECHHBIX|
(YHKUIMH, UCTONb30BaTh I'paUKU MPH M3YYEHHH IMPOLIECCOB M

[IOKa3aTCJIbHasA CTCIICHHAsA
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MICCIICIOBATENIbCKOW M TPOEKTHOM JesITeIbHOCTH,
HaBBbIKAMU pa3peleHus mpooiem;

- BBISIBJIATH NPUYMHHO-CIICAICTBEHHBIE CBS3Y]
U aKTyaJIM3MpOBaTh 3a/1a4y, BbIIBUTATh THIIOTE3Y €€
peleHus, HaXO/UTh apryMeHTbI el
I0Ka3aTeNbCTBA CBOMX YTBEpXKACHUM, 3a7aBaTh
napaMeTpbl U KPUTEPUH PEILICHUS;

- aHaJu3MpOBaTh IMOJIyYEHHBIE B XOJI€
pelieHusT  3aJadd  pe3yJbTaThl,  KPUTHYECKH]
OIICHUBAaTh MX JOCTOBEPHOCTh, MPOTHO3UPOBATH
M3MEHEHUE B HOBBIX YCIIOBUSIX;

-~ yMeThb  TMEpPEHOCUTh  3HAaHUA B
[03HABATEJIIbHYI0O W IPAKTHYECKyl0  00JacTH
PKU3HEIESI TEIIbHOCTH;

- YMETb UHTEIrpUpOBAThb 3HAHUSA U3 Pa3HBIX
MpeIMETHBIX O0sacTe;

BbIJIBUT'aTb HOBBIC HACH, IMpPCAjIaraTh,

OPWUTHHAJIBHBIC IMTOAXOJAbI U PCIHICHUA,

U CIIOCOOHOCTh WX WCHOJB30BAHUA B

[M03HABATEJILHOW M COLIMATIbHOM MTPAKTUKE

3aBHUCHUMOCTEH, TpU pEelmIeHUH 3a7ad U3 JPYruX Y4eOHBIX
[pPEeIMETOB M 3a7au U3 pealbHOMN XKU3HU; BhIpaXaTh (opMylIaMu
3aBHCHUMOCTH MEXIY BETUYMHAMU;

- YMETh peIIaTh TEKCTOBBIC 33]]a4H PA3HBIX THIIOB (B TOM YHCIIE
Ha TPOIICHTHI, IOJIM U YaCTH, Ha JBUKEHHE, Pa0OTy, CTOUMOCTh
TOBapOB U YCIIYT, HAaJIOTH, 3a/1a4l U3 00JIACTH YIIPaBICHUS
ITUYHBIMHU U CEMEHHBIMU (DMHAHCAMU); COCTABJISATH BHIPAKEHUS,
YPaBHCHUS, HCPABCHCTBA U UX CUCTCMBI 110 YCJIOBUIO 3a/1da4H,
MCCJICA0BATh MOJYUYCHHOC PCIICHUC U OLICHUBATDH
[paB0N0J0OHOCTh PE3YIbTaTOB;

- YMETh ONEPUPOBATH MOHATHAMU: CpeHEe apuPpMETHIECKOE,
Mearana, HanOoJblllee M HANMEHbIIIee 3HAUCHUS, pa3Max,
ucriepcusi, CTaHJapTHOE OTKJIOHEHUE YUCIIOBOIO HAbopa; yMeTh
M3BJICKATh, MHTEPIPETHPOBATH MH(POPMAIIUIO, IPEICTABICHHYIO B
Ta0JIMIaxX, Ha JUarpaMMax, rpadukax, OTpaXkarolIyo CBOMCTBA
[pEaJIbHBIX IPOLIECCOB U SBJICHUH; MPEACTABIATH HH(POPMALIUIO C
[TOMOIIIBIO TAOJIHUIT U AArpaMM; UCCIEI0BaTh CTATUCTHYECCKUE
MMAHHBIC, B TOM YUCJIC C IPUMCHCHHUEM rpa(i)nqecm/lx METOOA0OB N
PIIEKTPOHHBIX CPEJICTB;

- YMETh ONIEPUPOBATH MOHATUSAMHU: CIIyYaHBINA OIBIT U CIy4ailHOE
COOBITHE, BEPOATHOCTD CIy4YaitHOro COOBITHSI; YMEHUE BBIYUCIIATD
BEPOATHOCTH C UCIOJIb30BaHUEM TpadUUECKIX METO/IOB;
[IPUMEHATH (POPMYJIbI CII0)KEHUS U YMHOKEHHS BEPOSITHOCTEH,
KOMOMHATOpPHBIE (PaKThl U (POPMYIIBI PU PELICHUH 3a/1a4;
OLICHUBATh BEPOSITHOCTH PEAbHBIX COOBITHIA; 3HAKOMCTBO CO
CIIy4aifHBIMU BEJIMYMHAMH; YMEHUE MPUBOAUTH TPUMEPHI
[POSIBIICHUS 3aKOHA OOJIBIIUX YUCEIN B IPUPOIHBIX U
OOIIIECTBEHHBIX SIBICHUSX;

- YMETb ONIEPUPOBATH MOHATUAMU: TOUKA, ITPsIMAas, IIIOCKOCTb,
[IPOCTPAHCTBO, ABYTPAHHBIN YIroJl, CKpEIIMBAIOIINUECS MPSIMBIE,

NapaJiJICJIbHOCTh U ICPHICH ANKYJISAPHOCTD IPSAMBIX U HHOCKOCTGI\/’I,
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YTOJI MEX/Ty TIPSIMBIMH, YTOJI MEXTy IPSMOH M TUIOCKOCTBIO, YTOII
ME>KTy IUIOCKOCTSIMHU, PACCTOSTHUE OT TOYKH JI0 TIOCKOCTH,
[PACCTOSTHHE MEXILy IPSMBIMH, PACCTOSIHUE MEX/Y TIOCKOCTSIMH;
YMEHHE UCIIONIb30BaTh MPH PEIICHUH 33/1a4 U3yYCHHBIE (PaKThI U
TEOpEeMbl TNIAHUMETPHU; YMEHHE OIICHUBATh Pa3Mepbl 00bEKTOB
OKpYKAroIIero MHUpa;

- YMETh ONEPUPOBATh OHATHUSMH: MHOTOTPaHHHK, CCUCHUE
MHOTOTpaHHHKA, Ky0, Iapauieenure], Ipu3mMa, TupaMuia,
(urypa v moBepXHOCTb BpallleHHs, IIMIUHIP, KOHYC, 1map, cdepa,
ceueHus pUrypsl BpalleHus, MI0CKOCTb, Kacarommasics cepsl,
[IIJTHPA, KOHYCa, TUIOIAb MOBEPXHOCTU ITUPAMU/IBL, TIPU3MBI,
KOHYycCa, HMIMHApPA, IUI0Maas chepsl, 00beM Kyoa,
PSIMOYTOJIBHOTO TApaJUICIICIHUIIC/A, TMPAMHIBI, TIPH3MBI,
[IMH/IPa, KOHYCa, 1apa; yMeHHe N300pakaTh MHOTOTPaHHHUKH U
[OBEPXHOCTH BPAILICHUS, UX CCUCHHS OT PYKH, C TIOMOIIIBIO
MEePTEKHBIX HHCTPYMEHTOB U JIEKTPOHHBIX CPEJICTB; YMEHHE
pacro3HaBaTh CAMMETPHIO B TPOCTPAHCTBE; YMEHUE
pacro3HaBaTh MPaBHIbHBIC MHOTOTPAHHHUKH;

- YMETh ONEPUPOBATh TOHITUSMHU: JIBH)KCHUE B IPOCTPAHCTBE,
000HBIe GUTYPBI B IPOCTPAHCTBE; MCIIOIb30BAaTh OTHOLICHHUE
[J1011a/1eH TTOBEPXHOCTEN U 00BEMOB TTOA00HBIX (DUTYp TTPH
pELIICHUH 33]1a4;

- YMETh BBIYHMCIISTH TE€OMETPHUECKHIE BETMUMHBI (JIMHA, YTOJ,
TUI01a b, 00BEM, IUIOIIAAb TIOBEPXHOCTH ), HCIIOIB3YS H3Y4YCHHbIE
(OPMYJIIBI 1 METOJIBL;

- YMETh ONEPUPOBATh MOHATUSMH: IPSIMOYTOJIbHAS CUCTEMA
KOODJMHAT, KOOPMHATHI TOYKH, BEKTOP, KOOPAHHATHI BEKTOPA,
CKaJIIPHOE TIPOM3BEICHUE, YTOJI MEKIY BEKTOpaMHu, CyMMa
BEKTOPOB, IPOM3BEICHNE BEKTOPA Ha YKHCII0; HAXOAUThH C
MOMOIIBIO U3YYCHHBIX (POPMYII KOOPHHATHI CEPEANHBI OTPE3Ka,
[PACCTOSTHHE MEXy IBYMS TOUKAMH;




- YMETh BBIOMPATh MOAXOAIINI U3YyYEHHBIH METOA ISl PELICHUs
3aJjauu, paclo3HaBaTh MaTeMaTU4eCcKue QaKThl U
MaTeMaTHYeCKUEe MOJIETIH B IPUPOIHBIX U OOIIECTBEHHBIX
SIBIICHUSIX, B NCKYCCTBE; YMEHNE IPUBOJUTH IPUMEPHI
MaTeMaTUYECKUX OTKPBITUA POCCUMCKON U MUPOBOU
MaTEMaTHYECKON HAYKH.

- YMETb OIIEPUPOBATh MOHATHAMU: OIIPENEICHHUE, aKCHOMa,
TeopeMa, CJIEACTBUE, CBOMCTBO, IPU3HAK, 10Ka3aTEIbCTBO,
PaBHOCHJIbHBIE (POPMYIIMPOBKH; YMEHUE (POPMYIUPOBATH
00paTHOE U MPOTUBOIIOJIOKHOE YTBEPKICHUE, IPHUBOUTD
[IpUMEPBI U KOHTPIIPUMEPBI, UCII0JIb30BATH METOT
MaTEeMaTHYECKON UHIyKIIMH; IPOBONUTH JOKA3aTeIbHbIE
[pacCcyX/1€HUs IIPU PELICHNN 3a/1a4, OLIEHUBATh JOITMUECKYIO
[IPABUJIBHOCTb PaCCYXACHUM;

- YMETb ONIEPUPOBATh MOHATUSAMHI: MHOXECTBO, IIOJIMHOKECTBO,
orepalu HaJl MHOYKECTBAMH; YMEHHUE UCI0Ib30BaTh TEOPETUKO-
MHO>KECTBEHHBIN anmnapar 1Jis OMMCAHUS PealIbHbIX IPOLECCOB U
SIBIICHUH MpU PELICHUH 33/1a4, B TOM YHCJE U3 IPYTUX y4eOHBIX
[pEeIMETOB;

- YMETb ONIEPUPOBATH MOHATUAMHU: Tpad, CBI3HBIN rpad, AepeBo,
LIMKIT, Tpad Ha INIOCKOCTH; YMEHHUE 33/1aBaTh U ONUCHIBATH Ipadbl
Pa3IMYHBIMU CLIOCOOAMU; HUCIIOIB30BaTh I'padbl IPU PEIICHUN
3ajad;

- YMETh CBOOOJIHO ONIEPUPOBATh MOHATUAMU: COUYETAHHE,
[IepEeCTaHOBKA, YUCIIO COYETAHUH, YUCIIO NIEPECTAaHOBOK; OMHOM
HproTOHA; yMEHHE NPUMEHATh KOMOUHATOPHBIE (DAKThI U
[pacCyXAeHHUs [UIsl PELCHNs 3a/1a4;

-YMETh ONIEPUPOBATh MOHATUAMU: HATYPAJIBHOE YUCIIO, LIEJI0E
YKCII0, OCTATOK 110 MOAYJIIO0, PAllMOHAIBHOE YHCIIO,
MPPALMOHATIBHOE YK CII0, MHOYKECTBA HATYPAJIbHBIX, LEJIbIX,

AllMOHAJIbHBIX, JIECTBUTEIBHBIX qUCCJI; YMCHHUC UCIIOJIB30BATh




MPU3HAKU AETUMOCTH, HAUMEHBIIUN 00NN JeTUTENb U
HauMeHblee ollee KpaTHoe, anroput™ EBkinaa mpu perieHun
3aa4; 3HAKOMCTBO C Pa3IUYHBIMU O3UIIMOHHBIMUA CUCTEMAMHU
CUHCIICHUS;

- YMETh CBOOOJTHO OIIEPUPOBATh MOHATUAMU: CTENIEHb C IEJIBIM
MokaszareseM, KOpeHb HaTypaJbHON CTENEeHH, CTETIEHb C
PallOHATILHBIM TT0Ka3aTelIeM, CTENEeHb C JIEHCTBUTEIbHBIM
(BeIecTBEHHBIM) TIOKa3aTeNIeM, JIorapudM 4ucia, CUHYC,
KOCHHYC U TAHT€HC IPOU3BOJIBLHOTO YHCIIA;

- YMETh OIEPUPOBATH MOHATUAMU: TOXKIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMA YPaBHEHU I
11 HEPaBEHCTB, PABHOCWJIBHOCTh YpaBHEHUH, HEPABEHCTB U
CHCTEM, palliOHAJIbHbIE, UPPAIIMOHAIbHBIC, TIOKAa3aTeIbHbIC,
CTETIeHHbIE, Torapu(MUIECKUE, TPUTOHOMETPHUYECKHUE
YpaBHEHHsI, HEPAaBEHCTBA U CHCTEMBI; YMEHHE PelIaTh ypaBHEHHUS,
HEPAaBEHCTBA U CHCTEMBI C TOMOIIBIO PA3JIMYHBIX TIPUEMOB;
pemaTh ypaBHEHHsI, HEPAaBEHCTBA U CHCTEMBI C TAPaMETPOM;
MPUMEHSTh YpaBHEHHSI, HEPABEHCTBA, X CHCTEMBI JIJISI PEIICHUS
MaTeMaTHYECKUX 3a7a4 M 3a/1a4 U3 PA3IUIHBIX 00JIacTel HAYKH U
[peabHOU JKU3HU;

-yMETh CBOOOJHO ONIEPUPOBATH MOHATUAMHU: TpaduK GyHKIIUH,
oOpaTtHas GyHKITHS, KOMIIO3UIIUA (PYHKITUH, TUHEHHAST PYHKITHS,
KBazpaTUuHas QYHKIUS, CTelIeHHas GYHKIHS C LEIbIM
[okazaresieM, TPUroHOMeTpudeckue GyHKINN, 0OpaTHbIE
TpUrOHOMEeTpHUYecKre (yHKIUH, TOKa3aTeabHas u
morapudmuueckas GyHKINUU; yMEHHUE CTPOUTH TpaPuKu
(byHKIII, BRITOTHATE peodpazoBanus TpadukoB GyHKIUH;
YMEHHE UCIIOJIb30BaTh rpaduku PyHKIUN 111 U3YISHUS
[IPOIIECCOB U 3aBUCUMOCTEH MPU PELICHUHN 33734 U3 IPYTUX
y4eOHBIX TPEMETOB U U3 PEANbHOM KU3HU; BBIPAKATh
(hopMyliaMy 3aBUCHUMOCTH MEXIY BETHUNHAMU;




YMEHHE CBOOOHO ONEpUPOBATh MOHATUAMU: YETHOCTb (PYHKIUH,
[EepUOIMYHOCTD (DYHKIIUH, OTPAaHUYEHHOCTD (DYHKIUH,
MOHOTOHHOCTb (DYHKIIMH, SKCTpEMYM (YHKLIUHU, HauOoJIbLIee U
HalMEeHbIIee 3HaUeHUs! PYHKIUN Ha IPOMEXYTKE; YMEHHUE
[IPOBOJUTH UCCIIE0OBAaHNE (DYHKIIUH;

YMEHHE HCII0JIb30BaTh CBOMCTBA U rpaduku GyHKIMN A5
[pELICHUS YpaBHEHUM, HEPABEHCTB U 3a/Ja4 C I1apaMeTpaMu;
300paXkaTh Ha KOOPIUHATHON TNIOCKOCTH MHOKECTBA PEILICHHH
YPaBHEHUI, HEPABEHCTB U UX CUCTEM;

- YMETh CBOOO/THO OIIEPUPOBATH MOHATHAMU:
[10CJIEeI0BATEIbHOCTD, apupMeTHIecKast Iporpeccus,
reoMeTpuyYecKast porpeccus, 0ECKOHEUHO yObIBarOIIast
FEOMETPUYECKAsI IPOTPECCUsL; YMEHHUE 3a/1aBaTh
[1OCJIEIOBATEILHOCTH, B TOM YHUCJIE C IIOMOILBI0 PEKYPPEHTHBIX
hopmyu;

- YMETb ONIEPUPOBATh MOHATUSIMH: HETIPEPHIBHOCTH (PYHKIINH,
ACUMINTOTHI rpaduka pyHKIMHU, TIepBas U BTOpasi MPOU3BOIHAS
(yHKIIMHN, TEOMETPUUECKUN U PU3UYECKUN CMBICI POU3BOIHOM,
repBooOpa3Has, onpeaeeHHbIH HHTETpall; yMEHHE HaXOAUTh
ACHMIITOTHI rpaduKa QYHKLIMHU; YMEHHE BBIYUCIIATH IPOU3BOAHbIE
CYMMBI, IPOU3BEIECHUS, YACTHOTO U KOMITO3ULIMU (QYHKIIHH,
HaXOJIUTh YPaBHEHHUE KacaTEIbHON K TpaQuKy (QyHKIMHU;
YMEHHME UCIIOJIB30BATh IPOU3BOJHYIO JUISl HCCIIEIOBAHUS
(byHKUIMH, U1 HAX0XKICHUS HaMTy4IlIero penieHus B
[IPUKJIAIHBIX, B TOM YHCJIE COLUAIBHO-2KOHOMUYECKUX U
(bu3nueckux 3axaydax, AJ1s ONpeaesIeHUs] CKOPOCTH U YCKOPEHHUS,;
HAXOUTh MJIOLIATU U 00BEMbI (PUTYp C TOMOILBIO HHTErPaa;
[IPUBOAUTH IIPUMEPBI MATEMATUYECKOTO MOJEIUPOBAHUSA C
MOMOILBI0 AU hepeHInaIbHBIX YPaBHEHUI;

- YMETb OIIEPUPOBATH MOHATUAMU: KOMIUIEKCHOE YHCIIO,

CONIPSAKCHHBIC KOMIIJICKCHBIC YKMCJId, MOAYJIb U APT'YMCHT




KOMILJIEKCHOT'O YHCIIa, (popMa 3aluch KOMIUIEKCHBIX YnCell
(reomeTpuyeckas, TPUTOHOMETpUYECKas U ajaredpanyeckas);
YMETb IPOU3BOIUTH apu(MeTHuecKue 1eHCcTBUS C
KOMIUIEKCHBIMU YHCIIaMH; IIPUBOJAUTH IPUMEPHI UCIIOJIb30BaHUS
KOMIUIEKCHBIX YHUCEIL;

- YMETh CBOOOJTHO ONIEPUPOBATh MOHATUAMU: CPEIHEE
apumeTnyecKoe, Meana, Hanboblee 1 HauMEeHbIlee
3HAYCHMs, pa3Max, JUCIIEPCHUs, CTAHJAPTHOE OTKJIOHEHUE A
ONMCAHUS YUCIOBBIX JAHHBIX; YMEHHUE UCCIIEI0BATh
CTaTUCTUYECKHUE JIaHHBIE, B TOM YHUCJIE C IPUMEHEHUEM
rpadu4ecKUX METOJOB U SJIEKTPOHHBIX CPEACTB; rpaduuecKu
MICCIIEI0BaTh COBMECTHBIE HAOJIOIEHUS C IOMOILLBIO JUarpamm
[pacCEeMBaHMs U INHEWHON PETPECCUU;

- YMETbh HAXOJIUTh BEPOSATHOCTU COOBITUH C UCTIOJIb30BAHUEM
rpadM4ecKuX METOIOB; IPUMEHSTH IS PEIIeHHS 337129 (OPMYITBI
CIIOKEHHSI U YMHOXKEHUS BEpPOSTHOCTEN, (OPMYJITy TOITHOMN
BeposiTHOCTH, (popmyity bepHyimn, komOnHaTOpHBIE (haKTHI U
(bopMyJIbl; OLIEHUBATh BEPOSTHOCTH PEATILHBIX COOBITUM; YMEHUE
OIepUpOBaTh MOHIATUAMU: CIy4aiiHas BeIMYMHA, paclpeesieHue
BEPOATHOCTEH, MATEMATHYECKOE 0XKUIAHUE, TUCIIEPCHS U
CTaHJAPTHOE OTKJIOHEHHE CIIy4ailHON BEJIMYMHBI, QYyHKIIUN
pacrpeieNIeHus ¥ INIOTHOCTH PaBHOMEPHOTO, IT0Ka3aTEIbHOTO U
HOPMaJIbHOI'O PACIIPENEICHUM; YMEHUE UCII0Ib30BaTh CBOMCTBA
M3y4ECHHBIX PaclpeAesICHUN s peLIeHMs 3a/1a4; 3HAKOMCTBO C
MOHSATUSAMM: 3aKOH OOJIBIIMX YUCEI, METOIbl BEBIOOPOUYHBIX
MCCIIEIOBaHM; YMEHHUE PUBOJANUTD IIPUMEPHI ITPOSIBICHUS 3aKOHA
OOJIBIIMX YKCEIT B MPUPOIHBIX U OOIIECTBEHHBIX SBICHUSAX;

- YMETh CBOOO/THO OIIEPUPOBATH MOHATHAMU: TOUKA, IPSIMas,
[JIOCKOCTB, IPOCTPAHCTBO, OTPE30K, JIy4, IUIOCKUHN YToJl,
IByTpaHHbIN YToJl, TPEXTPaHHbIN YIoJl, IEPECEKAIOLINECS,
[1apaJuUIeIbHBIE U CKPEIMBAIOIINECS IPSIMbIE, TAPAJIIEIBHOCTD U

10



MEePIECHANKYJISIPHOCTD MPSIMBIX M TUNIOCKOCTEH, YTOI MEKIY
MPSIMBIMH, YTOJI MEKIY MPSIMOH U IUTOCKOCTBIO, YTOJI MEKIY
[IOCKOCTSIMU; YMEHHE UCIIONIb30BATh MIPH PEIICHUH 33134
3yueHHbIE (PAKTHI U TEOPEMBbI IJITAHUMETPUH; YMEHHE OLIEHUBATh
pasMepbl 00BEKTOB B OKPY’KAIOIIEM MHUpE; YMEHHE OIEpHpPOBAThH
[MOHSATUSAMH: MHOTOTPAaHHUK, CEYEeHUE MHOTOTPaHHUKA,
[paBUIbHBIN MHOTOTPAaHHUK, IPU3Ma, TUpamMuia, Gpurypa u
[IOBEPXHOCTH BpPALICHUS, IWIMHIP, KOHYC, IIap, chepa, pa3BepTKa|
IMMOBCPXHOCTHU, CCHCHHA KOHYCA U MUWIIMHPA, TapaAJUICIIBHBIC OCHU
TN OCHOBAHUIO, CEUEHHE I1apa, IIOCKOCTb, Kacaromascs chepsl,
WIMHAPA, KOHYCAa; YMCHUC CTPOUTH CCUHCHUC MHOTOT'paHHUKa,
1300pakaTh MHOTOTPAHHUKH, (PUTYPHI I TOBEPXHOCTH BPALICHNUS,
X CCUCHUA, B TOM YHCJIC C TOMOIIBIO 3JICKTPOHHBIX CPCACTB,
YMEHHE TIPUMEHATH CBOWCTBA FT€OMETPUIECKUX (puryp,
CaMOCTOSITENILHO (hOPMYITHPOBATH OTIPEIEICHUS H3y4aeMbIX
(buryp, BbLABUTaTh TUIIOTE3bI O CBOMCTBAX U MPU3HAKAX
reoMeTpUUECKUX PUryp, 000CHOBBIBAThH HJIM ONPOBEPraTh UX;
[yMEHHE MPOBOIUTH Ki1accu(UKaIHio GUTYp MO pa3TuYHBIM
[MPU3HAKaM, BBITIOJIHATH HeO6XOJII/IMI:Ie JOITOJIHUTCIIbHBIC
[IOCTPOCHHS;

- yMeTh CBOOO/JHO OIIEPHPOBATH MOHATHAMHU: IUIOIAAb (GUTYPHI,
00beM (UTYpBI, BETMYMHA YTJIA, PACCTOSHUE OT TOYKH JI0
[UIOCKOCTH, PACCTOSTHUE MEXTy IPSMBIMH, PACCTOSIHUE MEXTY
MUIOCKOCTSIMH, TUTOIIA b C(EPHI, IIOMAAb TOBEPXHOCTH
MpaMuIbl, TPU3MBI, KOHYCa, IIHIHHIpA, 00beM Ky0a,
PSIMOYTOJIBHOTO TapauIeNIeHIe/a, TMPAMHIBI, TIPH3MBI,
[MJTMH/PA, KOHYyCa, I1apa; YMEHUE HaXOIUTh OTHOIICHHE
00BEeMOB MOAOOHBIX QUTYD;

- YMETh CBOOOTHO OIIEPUPOBATH MOHATHAMU: ABHKEHHE,
MapajieNbHbIA IEPEeHOC, CHMMETPHSI Ha TNIOCKOCTH U B
[IPOCTpPaHCTBE, IOBOPOT, MpeodpazoBaHue MOJ00Ms, O J00HbIE
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(Urypsl; yMEHHE paclo3HaBaTh paBHbIE U 110JI00HBIE GUTYPHI, B
TOM 4MCJI€ B IPUPOJE, UCKYCCTBE, ApXUTEKTYpPE; YMEHHUE
MICTIO0JIb30BaTh T€OMETPUYECKHE OTHOLICHUS, HAXOIUTh
reoMeTpHUECKUE BETMUMHBI (JUTMHA, YTOoJl, IUIOLa/lb, 00beM) MpH
PELLICHUHU 3aJ1ay U3 IPYTUX Y4eOHBIX IPEIMETOB U U3 PeaIbHOM
PKU3HU;

- YMETh CBOOOJTHO ONIEPUPOBATH MOHATUAMU: MPAMOYTOJIbHAS
CUCTEMa KOOPJMHAT, BEKTOP, KOOPINHATHI TOUKH, KOOPAUHATHI
BEKTOPA, CyMMa BEKTOPOB, ITPOU3BEIECHNE BEKTOPA HA YUCIIO,
Pa3JI0kKEHUE BEKTOPa MO 0a3ucy, CKaIsIpHOE IPOU3BEICHHUE,
BEKTOPHOE IIPOM3BEICHUE, YTOJI MEXKAY BEKTOPAMU; YMEHHE
MICII0JIb30BaTh BEKTOPHBIN U KOOPAUHATHBIN METOJ ISl pELIEHMUSI
reOMETPUUYECKUX 33/1a4 U 33/1a4 APYTUX y4eOHBIX IPEIMETOB;
OIEpUPOBATh NOHATUAMU: MaTpuLa 2x2 u 3x3, onpeenuTeab
MaTpHULIbI, FEOMETPUUECKUN CMBICIT ONIPENETUTENS;

- YMETb MOJIEJIUPOBATH PEAJIbHBIE CUTYAlIUU Ha SI3bIKE
MaTeMaTHKH; COCTaBJISATh BbIPAKEHUS, yPaBHEHUS], HEPAaBEHCTBA U
X CHCTEMBI 10 YCJIOBHUIO 3a/1a4M, UCCIIEI0BATh IOCTPOEHHbBIE
MOJIEJIN C UCIIOJIB30BAHUEM allllapaTa ajareopsl,
MHTEPIPETUPOBATh MOTYUEHHBIA PE3yIbTaT; CTPOUTH
MaTeMaTHYECKUE MOJIEIH € TIOMOIIbI0 T€OMETPUIECKUX MOHATHH
1 BEJIMYMH, peIlaTh CBSI3aHHbIE C HUMHU IPAKTUYECKUE 3a/1a4H;
COCTaBJIATh BEPOSITHOCTHYIO MOJIEb U UHTEPIIPETUPOBAThH
[OJTyYEeHHBIH pe3ysbTaT; peliaTh NPUKIaJHbIe 3a1a4H
CpeJCTBaMU MaTeMaTHYECKOr0 aHallu3a, B TOM YHCJIE COLUAIbHO-
HKOHOMMYECKOTO U (PU3HUUECKOr0 XapaKTepa;

- YMEHUE BBIOMpATh MOIXOASIINI METO TSl pellieH s 3a/1auu;
[MOHMMAaHHUE 3HAYMMOCTU MaTEMATUKHU B U3yUYEHUH NPUPOIHBIX U
00I11eCTBEHHBIX MIPOIIECCOB U SIBJICHUIN; YMEHHE paclio3HaBaTh
[IPOSIBJIEHUE 3aKOHOB MaTEMaTUKU B UCKYCCTBE, yMEHHE

IPUBOIUTH PUMEPHI MATEMAaTHUECKUX OTKPBITUH pOCCUICKON U

12



MHUPOBOU MaTEMAaTUUYECKON HAYKHU

OK 02 Hcnionb3oBarth
COBPEMECHHBIC CpeICTBA
[IOKCKA, aHaJInu3a 51

UHTEpIpEeTaluy HH(GOPMAIIHH,
151 MH(OpPMaLMOHHBIE
TEXHOJIOTMH JJIsl BBIIOJHEHUS]
3a1a4

JICATCIIBHOCTH

poQeCCUOHAIBHOH

B o0nactu eHHOCTH Hay4YHOTO MO3HAHUS:
MHUPOBO33pPEHHU,
YPOBHIO

-chopmMupoBaHHOCTH
COOTBETCTBYIOLICTO COBPEMECHHOMY
Pa3BUTHS HAyKH ¥ OOIIECTBEHHON MPAKTHKH,
KYJIBTYP,

CHOCO6CTB}’IOIII€FO OCO3HAaHHUIO CBOCTO MECTa B

OCHOBAHHOI'O Ha JAHUajiore

[TOJIMKYJIbTYPHOM MHPE;
- COBEpUICHCTBOBAaHHUE  SI3BIKOBOM W
UUTATEIBCKON KyJIbTYPBI KaK CpeAcCTBa|

B3aWMOJICVCTBUSI MEXIY JIFOABMHU U MO3HAHUS MUPA;

OCO3HaHUE IEHHOCTH Hay4yHOH
eI TeIbHOCTH,
MPOEKTHYI0 M HCCIIEIOBATENbCKYIO0 AESTeIbHOCTD
MHAMBHUIYaJIbHO U B TPYyIIIIE.

OBiageHue
M03HABATEILHBIMU JIEHCTBUSMHU:

B) pabota ¢ uHpopMaIuei:
BJIA/ICTh

uHbOpMallUu U3

TOTOBHOCTB OCYHICCTBIJIATD

YHHUBEPCAJIbHBIMU  YYEOHBIMHU|

HaBBIKAMH MOy 4CHUSI
UCTOYHHKOB Pa3HBIX THUIIOB,
CaMOCTOSITEJIbHO ~ OCYIIECTBIISATH IOUCK,
CHUCTEMaTH3alllii0 U HHTEPIPETALn0 HHPOPMALUU
Pa3IMYHBIX BUAOB U (pOPM IpeCTaBICHHUS;

- CO3/1aBaTh TEKCTHI B PAa3JIMYHbIX (hopMaTax|
C y4yeToM Ha3HaueHUs HHGPOpMAIMU U LEJICBOMH
ayUTOpUH, BbIOMpas  ONTHUMAIbHYIO  (opMy
MPECTaBICHNUS U BU3YyaJIH3alUH;

- OLIEHUBATh JOCTOBEPHOCTb, JIESTHTUMHOCTH|
uHpOpMaLuu, ee

MOPaJIbHO-3THYCCKUM HOPMaM;

COOTBCTCTBUC IIPABOBBIM U

aHaIu3,-

- YMETh OIEpPUPOBATH IOHATUSMH: palUOHANbHAs (QyHKIUS,

byHKIHS, byHKIHS,
orapumuueckas (QyHKUIUS, TPUTOHOMETpUYECKHE (DYHKIIHH,

MokaszareabHast CTeTeHHasI
oOpaTHble (YHKIWH; YMEHHE CTPOHWTh TpapuKd H3YYECHHBIX|
(yHKIMH, UCTIONB30BaTh TpadUKU MPH H3YyYSHHH IPOLECCOB H
3aBUCUMOCTEH, TpU PEUIeHWH 3a7ad M3 JPYIHX Yy4eOHBIX
MPEIMETOB | 3a/1a4 U3 peallbHOW KHU3HH, BBIpaXaTb (HopMylamMu
3aBHCUMOCTH MEX]Ty BeJTHUNHAMU;

- YMETh ONEpUPOBATh MOHATHUSIMH: TOXIECTBO, TOXKIECCTBEHHOE

peoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMa ypaBHEHUN

1 HEpPaBEHCTB, PAaBHOCWIBHOCTh YpPaBHEHMH, HEPaBEHCTB U
CUCTEM, palMOHAIbHbIC, WPPALMOHAIBHBIE, II0Ka3aTEIbHBIC,
CTCIICHHBIE, norapupmMuyUecKue, TPUTOHOMETPUUECKUE

YPaBHEHHs, HEPABCHCTBA M CHUCTEMBI; YMETh PEIaTh yPaBHEHHS,
HEPABEHCTBA M CUCTEMBI C IIOMOLIBIO PAa3JINYHBIX IPUEMOB;
peIaTh ypaBHEHHs, HEPABEHCTBA M CHCTEMBI C IapaMETPOM;
[IPUMEHATH YPABHEHMSI, HEPABEHCTBA, UX CHUCTEMBI JUISl PEIICHUS
MaTeMaTHYECKUX 3a/1a4 U 3a/1a4 U3 pa3IMuHbIX 00JIacTel HayKu U
[peaJbHOW KU3HU;

yMeTh CBOOOJHO ONEpPUPOBAThH
[apaJuleJbHBI  IIEPEHOC, CHUMMETPHUS Ha IUIOCKOCTM U B
[IPOCTPAHCTBE, IOBOPOT, MpeoOpa3zoBaHUEe MONO0US, MOAOOHbIE
(Urypsl; ymMeTh pacro3HaBaTh paBHbIE U TOJOOHBIE (UTYpHI, B

INOHATHUAMU. JIBHKCHUC,

TOM 4YHUCJIE€ B IPUPOAE, MCKYCCTBE, AaApPXUTEKTYpE; YMEThb

MCIIOJIB30BAaTh T€OMETPUYECKUE OTHOLIEHUS, HaxOJUTh
reoMEeTpUYECKUEe BETUYMHBI (JUIMHA, YTOJI, IJIOIaab, 00BeM) IpU
[pPEIICHNH 3a/a4 U3 JPYIUX y4eOHBIX NMPEAMETOB U U3 peajbHOU

PKU3HU

- FICTIOJIB30BaTh CPEJCTBA MH(OPMAIIMOHHBIX|
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1 KOMMYHHKAIIHOHHBIX TEXHOJOTUH B pEIICHUU
KOMMYHHKATHUBHBIX
3a1a4 coOJIIoIeHNEM

KOI'HUTHBHBIX, 51

OpraHU3aIMOHHBIX C
TpeOOBaHUI APPrOHOMHKH, TEXHHKH OE30MaCHOCTH,
pecypcocOepekeHus,  MPaBOBBIX

HOPM  HH(OPMAIMOHHOMH]

TMT'MCHBI, Hu

DTHUYCCKUX  HOPM,
0e30IMacHOCTH;

BJIAAICTb HABBIKAMH PACIIO3HABAHUA U

3aIUTHI uHpOpMaLuy, UH(POPMALIMOHHOM

0€30IMaCHOCTH JTMYHOCTH

OK 03
[pEAIM30BbIBATH

[lmanupoBate u
cOOCTBEHHOE
MpodeCcCHOHAIBHOE

JTHYHOCTHOC

y
pa3BuTHE,
MpeIPUHUMATEIBCKYIO
eI TeNIbHOCTD
npodeccuoHanbHOM
MCIIOJIb30BaTh

B
chepe,
3HaHUS  TIO|
(UHAHCOBOW TPAMOTHOCTH B
Pa3InIHBIX
CUTYaIUIX

KHN3HCHHBIX

B
BOCITUTAHUS:

obnact AYXOBHO-HPAaBCTBCHHOTI'O

--  chOpMHPOBAHHOCTH
CO3HAHUSI, STUYECKOTO MTOBEICHHS,
CIIOCOOHOCTh OIICHWBATh CUTYAaIlUIO0 H

HPAaBCTBCHHOI'O

[IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACH
Ha MOpaJbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

- OCO3HaHHUE JINYHOTO BKJIa/a B IOCTPOEHUE
yCTOMUMBOro OyylIero;

OTBETCTBEHHOE OTHOIIICGHHUE K CBOHUM
pomutensM u (WIM) JOPYTHM YJeHaM CEMbH,
CO3/IaHUIO0 CEMBH HAa OCHOBE OCO3HAHHOTI'O IPUHSATUSA
[ICHHOCTE CeMEHHON KHM3HU B COOTBETCTBHU C
TpaauuusMu HapoaoB Poccuu;

OsageHue YHUBEpPCAIbHBIMU
PEryJIITUBHBIMU JICUCTBUSIMU:

a) caMOOpTaHU3aIHUs:

- yMeTh OIepupoBaTh MOHSTUAMU: paloHaibHbIE,
MppalMOHANIbHBIE, MoKa3aTebHbIE, CTETICHHBIE,
llorapu(pMUUECKue,  TPUTOHOMETPUYECKUE  ypaBHEHHS U

HEpPaBEHCTBA, UX CUCTEMBI;
yMETh OIIEPHPOBATh MOHATHUSAMH: MHOTOTPAaHHHK,
MHOTOTpaHHHMKA, KyO, NapaJuleienuren,
(urypa 1 moBepxXHOCTh BpalleHUs, IWIMHAP, KOHYC, map, cdepa,
ceueHns (UTYpBHI BpalleHHs, IUIOCKOCTh, Kacaromasics cdepsl,
[MJTMH/pA, KOHYCA, IJIOMAAb MOBEPXHOCTH MUPAMHIBI, TIPU3MBI,
KOHYcCa, wiomans  chepsl, KyOa,
[PSIMOYTOJIBHOTO UPaMHIBI,
[MIMH/Ipa, KOHYCA, 11apa; yMEHUE U300paxaTb MHOTOTPAaHHUKH U
[OBEPXHOCTH BpAIllEHHsI, UX CEUEHHUs OT PYKH, C IOMOIIbIO
UEPTEKHBIX MHCTPYMEHTOB M DJIEKTPOHHBIX CPEACTB; YMETh

CCUYCHUC

npusma, IMpaMuza,

WIHHIPA, 00bEM

Mnapajjejenuicaa, IIPpU3MHI,

[pacrio3HaBaTh CUMMETPHIO B IIPOCTPAHCTBE; YMETh PACIIO3HABATH
MpaBUIbHbIE MHOTOTPAHHUKHY;

YMETb OIIEpUPOBATh IMOHATUSAMU: IPSIMOYIOJbHAs CUCTEMA

- CaMOCTOSITEJIBHO OCYIIECTBIATHKOOPAUHAT, KOOPAUHATHI TOYKH, BEKTOpP, KOOPJIMHATBHI BEKTOPA,
[103HABATEIIbHYIO JIeATEIbHOCTb, BBIIBIIITHCKAJSIPHOE TPOM3BEACHUE, YOl MEXKIy BEKTOpPAMH, CyMMa
po0JIEMBI, CTaBUTH 51 (GOopMyJIMPOBATHBEKTOPOB, IPOU3BEACHUE BEKTOpa HAa YHUCIO; HAXOAMWTh C
COOCTBEHHBIE  3aJaud B 00pa30BaTENIbHOMIOMOIIIBI0O M3YUYEHHBIX (OPMYJI KOOPJIMHATHI CEpEANHbI OTPE3Ka,
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JICATCIIbBHOCTHU U JKU3HCHHBIX CUTYallUAX;
- CaMOCTOATCIBHO COCTaBJIATH I1J1aH
[PCIICHUS HpO6JI€MBI C YUCTOM HMCIOLIUXCA

pecypcoB,  COOCTBEHHBIX  BO3MOXHOCTEH  H
[IPEANIOYTCHUN;
- 1aBaTh OLIEHKY HOBBIM CUTYalUsIM;
CIIOCOOCTBOBATbH (bopMHpPOBaHUIO 151

[IPOSIBJICHUIO LIMPOKOM OPYJULUU B  Pa3HbIX
00JIaCTSIX 3HAHUM, IIOCTOSHHO TIIOBBIINIATH CBOMU
00pa30BaTENbHbIN U KyJIbTYPHBII YPOBEHb;

0) CaMOKOHTPOJIb:

UCIIONIb30BaTh TMPHEMBbl  peduieKcuu s
OLIEHKU CHTYyalllH, BHIOOPA BEPHOTO PEILICHHS;

- YMETbh OLICHUBATh PUCKH U CBOEBPEMEHHO
[IPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

B) SMOILMOHAJIbHBIN WHTEJUICKT,
[peoJararoIuii cOpMUPOBAHHOCTD:

BHYTPEHHEH  MOTHBAalM¥,  BKJFOYAOIIEH
CTPEMIICHHE K JIOCTM)KCHUIO WEIM W YyCHexy,
ONTHMH3M, HHULIMATUBHOCTh, YMCHHUE JIEHCTBOBATD,
MCXOZs U3 CBOUX BO3MOYKHOCTEH;

- OMIIATHM, BKJIIOYAIOUIEH CIOCOOHOCTb
[NOHMMATh 3MOLMOHAIBHOE COCTOSIHME JApYTHUX,

YUYHUTBIBATDb €ro pu OCYIICCTBJICHNH
KOMMYHHKaAIINH, CIIOCOOHOCTE K COYYBCTBHIO H
COIICPCIKMBAHHIO,

- COIoMaJdbHBIX HAaBBIKOB, BKJIOYarOIIHX]
CITOCOOHOCTD BBICTpanBaThb OTHOHICHUA C APYTUMU
JTFOIbMU, 3360TI/ITLC${, " pa3pcuiaTb KOH(bHHKTLI

[PACCTOSAHUC MCIKIY ABYMA TOYKAMH

OK 04 D¢ dexkTuBHO

B3aMOJIENCTBOBATH

TOTOBHOCTH K CaMOpa3BUTHIO,

141

CAMOCTOATCIIBHOCTU U CAMOOIIPCACIICHUIO,

- YMETh OIIEpUPOBATh NOHATUAMU: CIIyYalHBIN OIBIT U CIy4aliHOE
COOBITHE, BEPOSATHOCTh CIIy4allHOTO COOBITHS; YMETh BBIYMCIATH
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paboTtathb
KOMaH/Ie

B

KOJJICKTHUBEC

H

-OBJIaJICHUE HaBbIKaMH y4eOHO-UCCIIE0BaTEIbCKOM,
[IPOEKTHOHN U COLIMAJIBHON JESTEIbHOCTH;

OBnanenue YHHMBEpCaJIbHbIMY|
KOMMYHHUKAaTUBHBIMH JICHCTBUSMU:

0) cCOBMECTHAs JICSITCIIbHOCTD:

- IOHUMAaTh ¥ UCIOJb30BaTh NPEUMYILIECTBA
KOMaHTHOW M WHAMBUYaIbHON paboThI;

- [IPUHUMATH LeIn COBMECTHOM
IEATEIBHOCTH, OPraHU30BbIBATh U KOOPAMHHUPOBATH
IEICTBUS IO €€ JIOCTHKEHUIO: COCTaBJIATH ILIaH
IEHCTBUM, pacHpenesaTh poJId C y4eTOM MHEHUU
Y4aCTHUKOB OOCYXJaTh pe3yJbTaTbl COBMECTHOM
[paboTHI;

- KOOpJAMHHUPOBATh U BBINOJHATH paboOTy B
YCIIOBUSAX peasibHOTO, BUPTYaJIbHOI'O "
KOMOMHHMPOBAHHOT'O B3aMMO/ICHCTBHS;

- OCYIIECTBIISATh

CTPATCTUYCCKOC

MTO3UTHUBHOE
MOBEJICHWE B Pa3jIMYHBIX
CUTYaIUSX, POSBIATH TBOPUYSCTBO M BOOOpAKEHHE,
OBITh MHUITMATHBHBIM.

Ognanenne YHHBEPCAITLHBIMY|
PETYISTHBHBIME JICHCTBUSMU:

T') MPUHATHE ce0s U APYTUX JIIOJICH:

- PUHUMATh MOTHUBBI U apTyMEHTBI IPYTUX
JTFO/ICH TIPU aHAJIM3€e PEe3yJIbTaTOB JEATEILHOCTH,

- MpU3HaABaTh CBOE IMPAaBO U IPABO JPYIHX|
ITFoZIel Ha OIIIHMOKMU;

- pa3BHBaTh CMOCOOHOCTh MOHUMATh MUP C

[MO3ULUHU APYTroro 4C€JI0BCKa

BEPOSITHOCTb C  HCIOJIB30BaHUEM TIpaUUECKUX  METOJIOB;
PUMEHATh (POPMYJIBI CIOXKEHHUS U YMHOXKEHHUSI BEPOSITHOCTEH,
KoMOUHATOpHble (akThl W (GOpMyJbl TpPU PpEILICeHUH 3ajad;
OLICHUBATh BEPOSITHOCTU pPEATbHBIX COOBITHH; 3HAKOMCTBO CO
CIlydallHBIMH  BEJIMYMHAMHU; YMEHHME INPUBOJIUTH
MpOSIBIIEHUS] 3aKOHAa OONBIIMX 4YHCEd B

06H.[€CTB€HHLIX SABJICHHUAX,

IpUMEPB]
OPUPOAHBIX U

- YMCTb CBO6OI[H0 OIICpHUPOBATH MOHATUAMU: CTCIICHL C LCJIbIM

[OKa3aTeleM, KOpPEHb HaTypaJlbHOM CTENEeHH, CTENeHb C

[PAlMOHAJIBHBIM  IIOKA3aTCJICM, CTCICHbL C HeﬁCTBHTeHBHBIM
Jgorapupm

[KOCUHYC U TAHT'CHC ITPOU3BOJIbHOT'O YHCJIA,

(BEIIECTBEHHBIM)  TIOKa3aTelieM, 4yucaa, CHHYC,
- YMETh CBOOOJIHO OIEPUPOBAThH MOHATUAMHU: TpapuK (QyHKIIUH,
oOpaTHast GyHKIHMS, KOMITO3UIMA (DYyHKIMHA, TUHEHHAs QyHKIMS,
byHKIHS, byHKIHA C
TPUrOHOMETpUUecKHe  (QyHKUUH, OOpaTHbIE
byHKIMH, ITOKa3aTesIbHas )51
morapudmuueckas QpyHKINUN; YMETb CTPOUTH I'padUKU QYHKIHA,

BBHITIOJHATH peoOpa3oBaHusl rpaQUKOB (YHKIIHIA;

KBaI[p aTU4YHas1 CTCIICHHAsA IICJIBIM|
[TOKa3aTeseM,

TPUTOHOMETPUYECKUE

- YMeThb HCIOJIb30BaTh rpaduku GyHKUUN Uid  HU3y4YEHUS
[POLIECCOB M 3aBUCUMOCTEH MpH pEUIeHUHM 3aJad U3 JIPYTrux
y4eOHBIX TMpEeIMETOB W W3 peaJbHOW JKU3HH;
(bopMyJiaMu 3aBUCHUMOCTH MEXIY BEIMUYNHAMU;
CBOOOZHO OINEpUPOBATh TMOHATUSMHU: YETHOCTh (DYHKIIHUH,
MEepPUOANYHOCTD ¢byHKIIUY, OTPaHUYEHHOCTH ¢byHKIIUY,
MOHOTOHHOCTh (DYHKILIHHU, SKCTpeMyM (YHKIMH, HauOoJbllee U
3HaueHus1 (QYHKIUU Ha T[POMEKYTKE;
[POBOAUTH HCCIEIOBaHUE (DYHKIINU;

BBIpaXKaTh,

HANMCHBIIICC YMETD

- yMeTb HCHOJb30BaTh CBOWCTBA M rpaduku QyHKOMA i
pelIeHUsT ypaBHEHWM, HEpaBeHCTB M 3a/Jad C IapaMeTpamuy;

1/1306pa>1<aTL Ha KOOpI[HHaTHOﬁ IIJIOCKOCTH MHOXXCCTBA peH_IeHI/Iﬁ
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ypaBHeHI/Iﬁ, HCPABCHCTB U UX CUCTEM

OK 05 OcyiiecTBisiTh YCTHYIO
17 MUCHMEHHYIO
KOMMYHHKAITHIO HA|
SI3BIKE

C

rOCy1apCTBEHHOM
Poccuniickoit  denepanun
Y4ETOM 0COOEHHOCTEH]
COLIMAIIBHOTO W KYJIBTYPHOTO

KOHTCKCTa

B 00macTH 3¢TETHYECKOr0 BOCIIMTAHUS:

Mupy,
BKJTIIOYAst 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO

OCTCTUYCCKOC OTHOIICHHUE K

TBOpUYECTBA, CIOPTa, Tpylda U OOIIECTBECHHBIX|
OTHOIIICHHIT;

- CIIOCOOHOCTh BOCIPUHUMATH Pa3IUYHbIC
BHJIbl NCKYCCTBA, TPAIULIMU U TBOPUYECTBO CBOErO H
IpyTMX  HApOJOB,  OIIYIIAThH

BO3/ICIICTBHE UCKYCCTBA;

OMOIIMOHAJIBHOC

yOeXIEHHOCTh B  3HAYMMOCTH IS
TTMYHOCTH M OOIIECTBA OTEYECTBEHHOTO U MHPOBOTO
MCKYCCTBA, 3THUYCCKUX KYJBTYPHBIX TPAJIHUIHANA H
HapOIHOT'O TBOPUYECTRA;

- TOTOBHOCTh K CaMOBBIPQXCHHIO B Pa3HBIX
BHJIaX MCKYCCTBA, CTPEMIICHUE TPOSBIIATh KaueCTBA
TBOPYECKOM JINYHOCTH;

OBnajgeHue YHUBEPCATbHBIMU
KOMMYHHUKATHBHBIMH JICHCTBUSMU:

a) oOIeHue:

- OCYIIECTBJIATh KOMMYHHKAIIMA BO BCEX|
cepax KU3HH,

- pacro3HaBaTh HEBEpPOAJIbHBIC CPEICTBA
OOIICHMSI, TOHUMATh 3HAYCHHE COI[HAIbHBIX 3HAKOB,
pacro3HaBaTh

IpCANOCBUIKA KOH(I)JII/IKTHBIX

CUTyallMi ¥ CMATYaTh KOH(QIMKTHI;

Pa3BCPHYTO W JIOTUYHO H3JIaraTb CBOKO TOYKY
BPCHHA C UCIIOJIB30BAHUCM A3BIKOBBIX CPCIACTB

- YMETh ONEpUPOBaTh MOHATUSAMHU: CpelHee aphU(PMeTHYecKoe,

MenuaHa, HauOonbllliee ¥ HAaWMEHbIEE 3HAYEHUsS, pa3Max,
Habopa;
nHpOPMAIHIO,
rpadukax,

OTpakarolllyl0 CBOICTBa pealbHbIX IPOLIECCOB M  SIBJICHUI;

JMUCIICPCHUA, CTAHAAPTHOC OTKIIOHCHHUEC  YHUCIIOBOI'O

yMeHue U3BJICKATb, UHTEPIPETUPOBATH

[PEICTAaBICHHYIO B Ta0NWIax, HA JUarpaMmmax,
[PEICTaBIATh WHOOPMAIIMIO C MOMOIIBI0 TAOIHII U JUArpamM;

cClieIoBaTh ~CTaTUCTUYECKUE JaHHblE, B TOM 4HCIE C
[IpUMEHEHNEM TpadUIeCKUX METOJIOB U 3JIEKTPOHHBIX CPEJCTB;

- YMETh OIEpUpPOBaTh MOHATUSAMHU: TOYKA, HpsMasi, MIOCKOCTH,
[IPOCTPAHCTBO, JIBYTPaHHBIA YIroJl, CKpEUIMBAIOLINECS MpsMbIE,
[apaJuIEIbHOCTh U MEPIEHIUKYISIPHOCTD MPSMBIX U IIJIOCKOCTEM,
[YTOJI MEXAY NMPSMBIMHU, YTOJ MEXAY MPSMOHN U MJIOCKOCTBIO, YOI
MEXy IUIOCKOCTSMHM, PACCTOSHHUE OT TOYKH JI0 IIJIOCKOCTH,
[PACCTOSTHUE MEXIY IIPSAMBIMH, PACCTOSHUE MEXKIY IJIOCKOCTSIMU;
- YMETh HCIIOb30BaTh MPU PEUICHUH 3a/1ad U3yueHHbIe (DAaKThl U
TEOpEeMBbl IJIAHUMETPUHU; YMEHHE OIICHHBATh pa3Mephl 0OBEKTOB

OKPYZKaroumero Mmupa

OK 06
Fpa)k1aHCKO-MaTPUOTHUECKYIO

[IposBisTH

- OCO3HaHHE OOYYAIOIIUMHUCS POCCHUICKOHN
rpakIaHCKOW UICHTUYHOCTH;

MO3UIIUI0, JEMOHCTPHUPOBATH

- YMETh ONEPUPOBATH MOHATUAMU: MPSIMOYTOJIbHAS CUCTEMA
KOOPJIMHAT, KOOPIWHATHI TOYKH, BEKTOP, KOOPIUHATHI BEKTOPA,

- IIeJICHANPaBJIEHHOE pPa3BUTHE BHYTPEHHEU

CKaJISIpHOE MPOM3BECHHUE, YTOJI MEXAy BEKTOpaMHU, CYMMa
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OCO3HAHHOC IOBCACHUC Ha|
TpaaAUuIIUOHHBIX]
O6H_IG‘ICJIOB6‘{GCKI/IX

HeHHOCTCﬁ, B TOM 4YHCIIC C
YyICTOM rapMOHU3aluy
MCKHAIIMOHAJIbHBIX

MCIKPCIIMTUO3HBIX OTHOMGHHﬁ,

OCHOBC

51
[IPUMEHSATH CTaHJapThl
AQHTUKOPPYILIMOHHOTO
[IOBECHUS

[MO3WIINM  JIMYHOCTH Ha  OCHOBE
HpPAaBCTBEHHBIX IIEHHOCTEW HapoJoB Pocculickoun
denepann, HUCTOPUUYECKUX
KyJIbTYPHBIX TpPAIUIHi, (OPMUPOBAHHUE CHUCTEMBI
3HAUMMBbIX
AQHTUKOPPYILIMOHHOTO

3KOJIOTHYECKOUN

AYXOBHO-

n HallMOHAJIBbHO-

LIEHHOCTHO-CMBICJIOBBIX ~ YCTaHOBOK,
MHUPOBO33pEHUS,
[IPaBOCO3HAHUS, KYJIBTYPHI,
CIIOCOOHOCTH CTAaBUTH LIEJIU U CTPOUTH JKU3HEHHBIC
[UIaHBL;

B yacTu rpasxgaHCKOro BOCIIUTaHUS:

- OCO3HAHUC CBOMX KOHCTUTYIHOHHBIX IIpaB

U O00s3aHHOCTEW,  yBaXCHHWE  3aKOHa U
MpPaBOIOPSIIKA;

- TPUHATHE TPAJAUIHOHHBIX HAI[HOHAIBHBIX,
00IIeYeTTOBEYECKIX I'YMaHHCTHYECKUX u

JICMOKPATUYCCKHUX HGHHOCTCﬁ;

TOTOBHOCTb IPOTHUBOCTOATH HACOJIOTUH

HKCTPEMHU3MA, HaIlMOHAJIN3Ma, kceHodoouwu,
}II/ICKpI/IMI/IHaHI/II/I 10 COIIMaJIbHBIM, peJ'II/IFI/IOSHBIM,
[PaCOBBIM, HAIIMOHAIBHBIM ITPU3HAKAM;

TOTOBHOCTbH BECTH COBMECCTHYIO|
ICATCIIBHOCTD HHTEpECAxX TpaXXaAaHCKOI'o
06H_IGCTBa, y4yacTBOBaTb B CaMOYIIpaBJICHHUHM B

00111e00pa30BaTeIbHON OpraHU3allMd M JIETCKO-

B

FOHOIICCKUX OPraHru3aluiax;

YMCHUC B3aNMMOICHCTBOBATH
COOHUAJIBHBIMHU HHCTUTYTaAMU B COOTBCTCTBUU C HUX
q)yHKI_[I/ISIMI/I N Ha3HAYCHUCM,

TOTOBHOCTb
BOHOHTCpCKOﬁ ACATCIIBHOCTH,

C

K  T'YMaHWTapHOH

BEKTOPOB, IPOM3BE/ICHUE BEKTOPA HAa YNCIIO; HAXOAUTH C
[TOMOILBIO U3yUEHHBIX (POPMYJT KOOPJUHATHI CEPEUHbI OTPE3Ka,
[PaCCTOSIHUE MEKIY JBYMs TOUKaMU;

-yMeTb BBIOMPATh MOAXOAIINN N3yUYEHHBIH METO ISl pellieHHs
3aJjauu, pacro3HaBaTh MaTeMaTH4eCKue (aKThl U
MaTeMaTHYeCKUEe MOJEIH B IPUPOJHBIX U OOIECTBEHHBIX
SIBJICHUSX, B UCKYCCTBE; YMEHHUE IIPUBOJUTH IIPUMEPDI
MaTEMaTHYECKUX OTKPBITUA POCCUICKON U MUPOBOU
MaTeMaTUYECKON HAyKH.

- YMETb OIEpUPOBATh NOHATUSAMU: CIIyYaWHbIN OIBIT U CIIy4aiiHOE
COOBITHE, BEPOSITHOCTD CIyYailHOTO COOBITHS; YMETh BBIYHCISATH
BEPOSITHOCTh C  HCIIOJNB30BaHUEM TpaHUUecKuX METOJIOB;
[IPUMEHATH (OPMYJIbl CIOKEHUS U YMHOXEHHS BEPOSTHOCTEH,
KoMOWHATOpHBIE (akThl W (OpPMYJBl TpPU PEHICHWH 3a/ad,
OLICHUBATh BEPOSTHOCTU pEAIbHBIX COOBITUH; 3HAKOMCTBO CO
CIIydJallHBIMM  BEIWYMHAMH; yMEHUE

MIPUBOJUTh  IIPUMEPHI

[IPOSBJICHUA  3aKOHaA OOJNIBIINX 4YHCEI B MNPpUPOAHBIX U

0OIIIECTBEHHBIX SBJICHUSIX

MNaTpuOTUYCCKOI'0 BOCIIUTAHUA:
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- c(hopMUPOBAHHOCTH pOCCHUiCKOH
CpakIaHCKOU UIEHTUYHOCTH, MaTpUOTU3MA,
YBa)KEHUS K CBOEMY Haponuy, YyBCTBa
OTBETCTBEHHOCTU miepen PoaunHol, roppoctu 34
CBOM KpaH, cBOXO PonuHy, CBOM f3BIK U KYJIBTYpY,
[IPOLIJIOE M HACTOALEE MHOIOHALIMOHAJIBHOTO
Haponaa Poccuu;

- LIEHHOCTHOE OTHOILLIEHUE K|
COCYJapCTBEHHBIM CHMBOJIAM, HCTOPUYECKOMY U
MPUPOJHOMY HACIEIAUIO, MaMATHUKAM, TPaJULIUSIM]
HaponoB Poccuu, noctmwxkenusm Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTHUAX U TPYJIE;

- ujaeWHas YOEXJIEHHOCTb, TOTOBHOCTb K
ciIyKeHHto U 3amure OTtedecTBa, OTBETCTBEHHOCTh
3a ero cynp0y;

OCBOCHHBIE 00y4armuMucs
MEXIIPEJAMETHBIC TIOHSATHS W  YHHUBEPCAJIbHBIC
yueOHbIE JNEUCTBUSA (peryisiTUBHBIE,
MM03HABATEIIbHBIE, KOMMYHUKATUBHBIC);

- CIOCOOHOCTD 170:¢ HCIIOJIb30BaHHUS B
[MO3HABATEJIbHOM WM COUMAIbHOW  MPaKTHKE,
FOTOBHOCTh K CAMOCTOSITEJIbHOMY IIJIAHUPOBAHUIO 1
OCYILECTBIICHUIO yueOHO NEeSATEIbHOCTH,
OpraHu3ali  y4eOHOro  COTpyAHHUYECTBA  C
MearorndyecKuMu pabOTHUKAMH M CBEPCTHUKAMU, K
Y4acTHIO B MOCTPOCHUM  UHAMBUIYAIbHOU
00pa3oBaTeNbHON TPACKTOPUH;

- OBJIaJICHUE HaBBIKAMH Y4E€OHO-
MCCIIEIOBATENIBCKOM, IPOEKTHON U COLIMATIbHOM
1EeATEIIbHOCTH

OK

07

ConeiicTBOBATH|

- HC IPUHUMATH ZICfICTBPISI, IIPHUHOCAIINC

YMETh OINEPUPOBATh MOHATUSAMH: (YHKIUS, HEIpPEepbIBHAS
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COXpaHCHHIO OKpYKaloIIeH
Cpellbl, pecypcocOepeKeHHUIO,
PUMEHSITH 3HaHUS 00
M3MEHEHUHU KJIMMATa,
[IPUHIIATIBI OepexIIUBOrQ
MPOU3BOACTBA,  3(PPEKTUBHO

IEiCTBOBATh B YPE3BBbIYANHBIX
CUTYaLHsIX

BpeJl OKpYXKaIoIIei cpee;

- YMETh MPOTHO3UPOBATh HEOIATONMPUSATHBIC
HKOJIOTUYECKUE TMOCIEACTBUS IPEANPUHUMAEMBbIX|
IECTBUM, IPEIOTBPAILATh UX;
pacLIUpUTh OIIBIT
DKOJIOTMYECKOW HANPABIEHHOCTH;

- pa3zpabaThIBaTh IJIAH pEUIeHHs TPOOIEMBI C

JACATCIIBHOCTH

Y4ETOM aHalu3a HMEIOLUXCS MaTEePUAIbHBIX U
HEMaTepUaIbHBIX PECYPCOB;
- OCYILECTBIIATH LEJICHAIPABICHHBIA IIOUCK

[epeHoca CPEeICTB M CIOCOOOB — JCHCTBHS B
Mpo(heCCHOHATBLHYIO CPENy;

- YMETH MNEPCHOCUTDH 3HaAHUA B
[O3HABATEIBHYI0O M  IPAKTHYECKYyI0  00JIacTH
PKU3HEACATCIIBHOCTH,

- Ipe/uIaraTb HOBBIE NPOEKTHI,
c

OLICHUBATH

1591(35¢ MMO3WMIUMM  HOBHU3HBI, OPUTIHMHAJIBHOCTH,

MPAKTUYECKOM 3HAYNMOCTH;

AaBaTb  ONCHKY HOBBIM  CHUTyallUsAM,

BHOCUTb KOPPEKTUBBI B ACATCIIBHOCTb, OLCHHBATDH

GyHKIMS,  TPOW3BOJHAs, MEpBOOOpaszHas,  OIpee’eHHbIH
MHTETpaJl; yMeTh HaXOAWTb MPOU3BOJHBIE DIEMEHTAPHBIX
(bYHKIMI, HCMONB3ysl CIPABOYHbIE MaTepUaibl; HCCIEN0BaTh B
MpOoCTEHIUX ciydasx (YHKIMM HA MOHOTOHHOCTH, HAaXOJHUTh
HAauOONBIINE W HAaWMEHBIINE 3HAYeHUS (YHKIHA, CTPOUTH
rpadukd ~ MHOTOWIEHOB C  HKCIOJNH30BAHHEM  armapara
MaTeMaTUYeCKOro aHalu3a; MPUMEHSTh MPOU3BOAHYIO TIpH|

pEIIEHNH  3aJad  Ha  JABW)KEHUE;  peuarb  IPAaKTHKO-
OPUCHTHUPOBAHHBLIC 3alda4 Ha HAuOONBIINE W HAUMEHBIINE
BHAYCHUA, HA HAXO0XXIECHHUE IIyTH, CKOPOCTH U YCKOPEHUS,

- YMCTh OIICpUPOBATH INOHATUAMU: IBUKCHHUC B IPOCTPAHCTBC,
Mo100HbIE (UTYPBHI B TIPOCTPAHCTBE; HCIIOJIB30BATh OTHOIICHUE
[UIOINAACH TMOBEPXHOCTEH M O0O0BEMOB MOMOOHBIX (GUTYp TIpH
pEIIEHNH 3a/1a4;

- YMCTbH BBIYHUCIATH T'COMETPHUYCCKUC BCIUYHHBI (I[J'II/IHa, yroia,
[10111a/1b, 00BEM, MJIOIAAb TIOBEPXHOCTH), UCTIONb3Ys U3yUEHHBIE

(hOPMYJITBI 1 METOIBI

COOTBETCTBUEC PE3YJILTATOB LECIAM
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B nensx moarotoBku odyvaronmxcs kK Oyaymiel npodeccuoHanbHOM AeATENbHOCTH MIPH
M3y4eHUU yueOHoro npenmMera «MaremaTHkay 3akiaabiBaeTcst ocHoBa /s popmupoBanus [1K B
pamkax peanmzanuu  OOIl CIIO 1no cnenuanbHOCTH. CHENMANUCT MO TEXHUYECKOU
SKCIUTyaTallid ¥ COINPOBOXKJIEHHUI0O HMH(DPOPMAIIMOHHBIX  CHUCTEM JOJKeH — obnajarh
npodecCHOHATBLHBIMI KOMIETEHIIUSIMH, COOTBETCTBYIOIIUMH BUIaM JESATEIbHOCTH:
1.Texnnuyeckasi mojJep:KKa MNpPoOUECCOB co3AaHus (MOAU(PUKANMU) W CONPOBONKIEHUS
HH(POPMALMOHHBIX CHCTEM
I[IK 1.1. OcymectBaate cO0p JaHHBIX JJi1 BbIABIEHUS TpeOOBaHUII K  TUIIOBOM
MH(POPMALIMOHHON CUCTEME B COOTBETCTBHU C TEXHUUYECKUM 3aJaHHEM.

[1K 1.2. Pa3pabaTeiBaTh NpOTOTUIIBI HHPOPMAIIMOHHBIX CUCTEM B COOTBETCTBUU C TEXHHUUECKUM
3aJJaHUEM.

I[IK 1.3. OcymecTBiasaTh HamMcaHWe MPOrPaMMHOT0 KojAa HH(OPMALMOHHBIX CHCTEM B
COOTBETCTBUU C TEXHUYECKUM 3a/laHUEM.

[1K 1.4. BeInonHATh TECTUPOBaHHE UHPOPMAIIMOHHBIX CUCTEM (BEPU(PHUKAIUIO) B COOTBETCTBUU
C TEXHUYECKHUM 331aHUEM.

IIK 1.5. UcnpaBnsate nedekThl W HECOOTBETCTBHSI B KOAE€ HH(MOPMALMOHHBIX CHUCTEM H
JOKYMEHTAIUH K HH()OPMAIIMOHHBIM CHCTEMAaM.

1K 1.6. Pa3zBepThiBaTh paboune MecTa UHPOPMALIMOHHBIX CUCTEM Yy 3aKa3yuKa.

I1K 1.7. OOHapyXuBaTh MHUUAECHTH MH()OPMAIIMOHHONW 0€30IacHOCTH, CBSI3aHHbIE C pabOTOM
MH(GOPMAILMOHHBIX CHCTEM.

2. AAMMHHCTpUpPOBaHHe 0a3 JaHHBIX

[IK 2.1. BEINOaHATE pe3epBHOE KOMMPOBAHUE U BOCCTAHOBIICHHE JJAHHBIX B IITaTHOM PEKHAME.
1K 2.2. YnpaBiste AOCTYNOM K 6a3aM JaHHBIX.

[1K 2.3. OcyuiecTBiATh yCTaHOBKY M HACTPOHKY 0a3bl JaHHBIX Ha CTOPOHE KIIMEHTA U cepBepa.
1K 2.4. BeInoaHATh MOHUTOPUHT COOBITUH, BOSHUKAIOLIUX B Ipolecce QyHKIIMOHUPOBaHUS 0a3
JTAaHHBIX.

I[IK 2.5. BbIABAATH HHIUAEHTH HWHPOPMALMOHHOW O€30MacHOCTH MpH  oOecredeHnun
GbyHKIIMOHUPOBaHUS 0a3 JaHHbBIX.

1K 2.6. O6pabaTbiBaTh 1aHHBIE C UCTIOIB30BAHUEM S3bIKA 3aIIPOCOB.

2. CTpyKTypa M coaepxxkaHue 001eo0pa3oBaTeIbHOM IUCHMILIMHBI
2.1. O0bem JUCUMILIMHBI U BUABI Y4e0HO pad0ThI

Buj yueOHoi1 padoThI Oovem ¢ uacax
O0beM 00pa3oBaTeIbHON MPOrPAMMBbI M CUMILIHHBI 324
B T.4.

OcHOBHOe coep:kaHue 256
BT. 4.

TEOPETHUECKOE 00yUueHne 118
MPaKTUYECKHUE 3aHITHUS 138
IIpodeccnonanbHO-0pHEHTHPOBAHHOE COJep/KaHue (coaep:KaHue 56
NPHUKJIATHOTO MOAYJIs1)

BT. U..

TEOpeTHYEecKoe 00yUeHne 4
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MPAKTUYCCKUC 3aHATUSA

52

IIpomexyTouyHas aTTecTanus (3K3aMeH)

12
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2.2. TemaTu4ecKuii IJIAH U cOlep:KaHNe TUCITUTIIUHBI

Conepma}me y‘l66HOF0 MaTepualia (OCHOBHOC H npocbeccnonanbno-

HaumenoBanue pa3aesion . Oo6bem dopmMupyemblie
OPHEHTHPOBAHHOE), J1A00paTOPHbIE U NPAKTHYECKHE 3aHATHS, NPUKJIATHOM
U TeM 4yacos KOMIIeTeHIIUH
MOYJIb (IIPH HAJTUYHH)
1 2 3 4

OcHoBHOe cogepkaHue

Pasnen 1. IloBTopeHme 20

Kypca MaTeMaTHKHU

OCHOBHOM HIKOJIbI

Tema 1.1 Copep:xanue yueOHOT0o MaTepuana

enb u 3a1auu | bazoBele 3HAaHUS W YMEHHMS 10 MaTeMaTHKe B NPOPECcCCHOHATBLHOH U B

MaTeMaTHKU IIPH | IOBCEHEBHON JESATEIBHOCTH.

OCBOECHHMU cnenuanbHOCTH | KoMOMHHUpOBaHHOE 3aHATHE 2

Tema 1.2 Coneprxanue yuyeOHOT0 MaTepuaia

Uucna wu  BbluMcieHus. | JlelicTBUs HaJ MOJOKUTEIFHBIMUA U OTPUIATEIEHBIMU YUCIIaMU, OOBIKHOBEHHBIMH U

Bripaxenus U | ACCATUYHBIMU APOOSIMH. OK-01, OK-02,

npeoOpazoBaHus JleWicTBUS co cTeneHs MU, (GOPMYIIBI COKPAILIEHHOTO YMHOXEHHUS. 2 OK-03, OK-04,
KombOunnpoBanHoe 3aHsaTHe OK-05, OK-06,

Tema 1.3. IIpodeccnonanbHO-OPHEHTHPOBAHHOE coJiep;KaHue (conepxanue OK-07

['eomeTpus Ha IIOCKOCTH | MPHUKJIAAHOTO0 MOXYJIA) [IK 1.1-1.4, 2.1-
Bunsl minockux GUryp v Ux miIomais. 2.5,3.1-32
[IpakTUKO-OpHEHTHPOBAHHBIE 33/1aUU B Kypce T€OMETPUHN Ha INIOCKOCTH 2
[IpakTHueckoe 3aHsTHE

Tema 1.4 Coneprxanue yueOHOro MaTepuaa

ITponientHble BeIuucneHus | [IpocTeie MpoLeHTHI, pa3Hble CIOCOOBI NX BhIYHCICHUS. CII0XKHbBIE TPOIICHTHI
[IpakTrueckoe 3aHsTHE 4

Tema 1.5
YpaBHEHUS U HEPABEHCTBA

Copep:xanue yueOHOT0 MaTepuana

JIuneitHble, KBaJIpaTHBIE, IPOOHO-TUHEWHBIC YpPaBHEHUSI U HEPABEHCTBA

[IpakTHueckoe 3aHsATHE
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Tema 1.6 Coneprxanne y4eOHOT0o MaTepuana
Cucrempl ypaBHeHHH U | COCOOBI pelIeHHs] CHCTEM JIMHEHHBIX ypaBHeHUH. [TonsaTus: matpuna 2x2 u 3x3,
HEPABEHCTB ompeaenutenb Marpuibl. Metoxg ['aycca. CucrteMbl HENTWHEHHBIX YpaBHEHUH. 6
CucremMbl HEPaBEHCTB
KoMOuHMpOoBaHHOE 3aHATHE
Tema 1.7 Coneprxanne yyeOHOT0o MaTepuana
BxonHoil KOHTpOJIb Boruncnenuss u mnpeoOpa3oBaHus. YpaBHEHHMS W HepaBeHCTBA. l'eomerpusi Ha
IJIOCKOCTH 2
KonrpomnsHas pabora
Paznen 2 Ilpsimble m 20
IJIOCKOCTH B
NPOCTPAHCTBE
Tema 2.1. Coneprxanne yuyeOHOT0o MaTepuasia
OcHoBHbIE nonaAtus | [Ipeamer crepeomerpun. OCHOBHbIE TMOHATUS (TOYKa, MpsMas, IUIOCKOCTb,
CTepEOMETPHH. npoctpancTtBo).  OCHOBHBIE ~ akCMOMBI  cTepeomerpuu.  llepecekaromuecs, 2
PacnoniockeHue npsMBIX M | MapajuieNbHbIE W CKpeluBaromuecss  npsmele. llpusHak u  cBOWCTBO
TJIOCKOCTEM CKpeUIMBarOIUXcs NpAMbIX. OCHOBHBIE TPOCTPAHCTBEHHBIE (DPUTYPHI.
KombOunnpoBanHoe 3aHsaTHE OK-01, OK-03,
Tema 2.2. Coneprxanne yuyeOHOT0 MaTepuasia OK-04. OK-07
[TapannensHocTs npsmbIX, | [lapamnensueie npsiMas W 1wuiockocTh. Ompenenenue. [lpusnak. CaoiicTBa (c K 1. 1_’1. 491
OpsAMOM M INIOCKOCTH, | JoKa3arenbcTBOM). [lapamnensubie miockoctu. Onpenenenue. [pusnak. CoiicTBa 5.3 1_3’ N
IUIOCKOCTEH (c mokaszatenbctBoM). Terpasap W €ro sieMeHThl. llapawienenunen u ero R
aneMeHThl. CBOICTBA IPOTUBOMNOJIOXKHBIX IPaHEN U TUAroHajlel napaienenunena. 6
ITocTpoenue ceuenuil. Pemenue 3anay.
KomOunupoBanHoe 3aHATHE
Tema 2.3. Coneprxanne yuyeOHOT0 MaTepuaa
[lepneHAUKyISIPHOCTH [lepnennukynspusie npsimblie. llapannensHble TpsiMble, NEPHEHAUKYISIPHBIE K

MPSIMBIX, IPSIMOM U
TUIOCKOCTH, TJIOCKOCTEH

miockocty.  [Ipu3Hak  NEpHEHIUKYISPHOCTH  HPSAMOM M IUIOCKOCTH.

JlokazarenscTBo. Ilepnenaukynsp u HakioHHas. llepneHauKyIIApHBIE MIOCKOCTH.
[Ipu3Hak nepneHauKyIJISPHOCTH IUIOCKOCTEN. Jl0Ka3aTenbCTBO.
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PaccrosiHus B mpocTpancTBe 2
KomOunupoBanHoe 3aHATHE
Tema 2.4. Coneprxanne yuyeOHOT0 MaTepuaa
Teopema 0 Tpex Teopema 0 Tpex nepneHgukysspax. Jloka3aTeiabCTBO. YIosl MexAy IpsAMON H
TCPHCHANKYIApax IJIOCKOCTBIO. YTOJI MEXY MIIOCKOCTSIMH 4
KoMOuHMpOBaHHOE 3aHATHE
Tema 2.5. IIpodeccnoHanbHO-OPHEHTHPOBAHHOE colep;KkaHue (conepxanue
[TapannensHsie, NPUKJIATHOTO MOAYJIST)
NEPIECHIUKYJIAPHBIC, Akcuombl  ctepeoMeTpuu. [lepneHIUKyIsIpHOCTH OPSIMOM M IUIOCKOCTH,
CKPEIIMBAIOIINECS IPAMBIE | MapallIeIbHOCTh JBYX MPSIMBIX, NEePHEHANKYISIPHBIX IUIOCKOCTH, 4
NEPIEHIUKYJISIPHOCTD MIJIOCKOCTEN
[IpakTuueckoe 3anarue
Tema 2.6. Coneprxanne yu4eOHOTO MaTepuana
Pemenue 3anau. [IpsMele u | PacnionoxeHne npsSMBIX U TIIOCKOCTEH B MpocTpaHcTBe. [lepneHaukynspHOCT U
IUIOCKOCTH B | MapaJUIeIbHOCTb MPSAMBIX U IIOCKOCTEN. CKPEINBAIOIINECS IPSIMbIE
IPOCTPAHCTBE KonTposbsHas pabora 2
Paznen 3. Koopaunatel u 16
BEKTOPbI
Tema 3.1 Coneprxanue yueOHOro MaTepuaa OK-02, OK-03,
JexapToBbl KoopauHaThl B | JlekapToBbl KOOpPAMHATHI B mpocTpaHcTBe. IIpocTeiline 3amauum B KOOpAMHATAX. OK-04, OK-07
npocrpanctse. Paccrosinue | PaccTosHue Mex Iy AByMS TOYKaMH, KOOPJAUHATHI CEPEIMHBI OTPE3KA 4 K I.1-1.4, 2.1-
2.5,3.1-3.2

MEXIy JBYMsI TOUYKaMH.
Koopauuatsl CepeauHbI

oTpe3ka

KomOunupoBaHnHoe 3aHATHE

25




Tema 3.2

BexkTops! B mpocTpaHCTBE.
Yron Mexay BEKTOpaMH.
CkansipHoe TNpOU3BEACHUE

Conepkanre ya4eOHOro MaTepuaia

Bektoper B mnpoctpancTtBe. Cl0XK€HHWE W BBIUMTAHUE BEKTOPOB. YMHOXKEHHUE
BekTOpa Ha yucio. KoMiianapueie BeKTopbl. CKalsipHOE MPOU3BEICHNE BEKTOPOB.
Pa3noxeHue BekTopa Mo TpeM HEeKOMILIaHapHBIM BekTopaM. KoopauHaThl BeKTOpa,

BEKTOPOB CKaJIspHOE MPOU3BEICHNE BEKTOPOB B KOOPAMHATAX, YTOJ MEXAYy BEKTOpaMH, yroil 6

MEX/1y MPSIMOM M TUIOCKOCTBIO, YTOJI MEKIY TUIOCKOCTSIMH. Y paBHEHHUE MIIOCKOCTH.

I'eomeTpuueckuii cMbIC onpeneauTens 2x2

KoMOuHMpOBaHHOE 3aHATHE
Tema 3.3 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE coJep;KaHue (conepxanue
[TpakTuxo- NPUKJIATHOTO MOAYJIST)
OpUEHTHpOBaHHbIE 3ajaud | KoopauHaTHasl TIOCKOCTh. BbhIUnCIeHHe pacCTOSHUN M TUIOMIAAeH Ha IMIOCKOCTH.
Ha KoopAuHaTHOH | KonnuecTBEeHHBIE pacyeThl 4
IUIOCKOCTH [IpakTuueckoe 3anarue
Tema 3.4 Coneprxanne y4eOHOT0o MaTepuana
Pemenue 3a1ad. | JlekapToBbI KOOpAMHATHI B MpOcTpaHcTBe. BekTopsl B mpoctpaHcTBe. CliokeHHe U
Koopaunate! 1 BEKTOPHI BBIUMTAaHUE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha uucio. KoMmruianapHbie BEKTODBI.

CkansipHoe  Tpou3BelIEeHHWE BEKTOpOB. PazjoxkeHHMe BeKkTopa MO  TpeM

HEKOMIUTaHapHBIM BekTopaMm. [Ipocreiimme 3agaun B koopauHaTax. KoopauHatbl

BEKTOPa, PACCTOSHUE MEXKAY TOUYKaMH, KOOPAUHATHI CEPEANHBI OTPE3Ka, CKAISIPHOE

IIPOU3BENICHNE BEKTOPOB B KOOpPJAMHATAX, YTOJ MEXIY BEKTOpPaMH, Yrojl MEXKIY 2

IIPSIMOM U TNIOCKOCTBIO, YTOJI MEXAY IUNIOCKOCTSIMU

KonrponsHas padora
Pa3zngen 4. OcHOBEI 40
TPUTOHOMETPHH. OK-01, OK-02,
Tpuronomerpuyeckue OK-03, OK-04,
GyHkunn OK-05, OK-06,
Tema 4.1 Coneprxanue yueOHOro MaTepuasa OK-07
Tpuronomerpuueckue Panuannas mepa yria. [IoBopoT Touku BOKpYT Hauana KoopauHat. OrnpenencHue K 1.1-1.4, 2.1-
(GYHKIMH TPOM3BOJBHOTO | CHHYCA, KOCHHYyCa, TAHT'€HCAa M KOTAaHTeHCa. 3HAKU CHHyca, KOCHHYyCa, TaHT'€HCa U 4 2.5,3.1-3.2

yria, yicia. Paguannas u

KOTaHI'€HCa 110 YCTBCPTAM. 3aBHCHMOCTD MCXKIAYy CUHYCOM, KOCMHYCOM, TAHI'CHCOM
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rpajycHas Mepa yria

M KOTAHI'CHCOM OJITHOI'O U TOI'O KC yTIJIa

KomOunupoBanHoe 3aHATHE

Tema 4.2

OcHOBHEBIE
TPUTOHOMETPUIECCKHE
TOXKJIECTBA.

®opMyIbl TPUBEACHUS

Copep:xanue yueOHOTo MaTepuana

Tpuronomerpuyeckue Toxaectsa. CuHyc, KOCUHYC, TAHT€HC U KOTaHI€HC YIJIOB O
U - o.. DopMyIIbl IPUBEICHUS

KoMOuHMpOBaHHOE 3aHATHE

Tema 4.3

CuHyC, KOCHHYC, TaHI€HC
CYMMBl M pPa3HOCTH [JBYX
YIJIOB

Cunyc " KOCHHYC
JIBOMHOTO yria. @opMyiisl
MIOJIOBUHHOTO yTjia

Conepxkanue yaeOHOro MaTepHaia

Cymma u pasHocTh cuHycoB. CyMMa U pa3HOCTh KOCHHYCOB. CHHYC UM KOCHUHYC
nBoiiHoro yria. @opMmynbl MONOBUHHOrO yria. IIpeoOpa3oBaHus CyMMBbI
TPUTOHOMETPUUECKUX (GYHKIUI B MPOU3BEIECHUE U IPOU3BEIACHHUS B CYMMY.
BoipakeHue TpUrOHOMETpPHUYECKMX (YHKIMI 4Yepe3 TaHIMeHC IOJIOBUHHOTO
aprymenTa. [IpeoGpa3oBaHus MPOCTEHIINX TPUTOHOMETPUUECKUX BBIpKCHUI

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 4.4
@yHKIMK, HX CBOWCTBA.

Coneprkanre yaeOHOro MaTepHaia

OO6nacTh onpezeneHus 1 MHOXKECTBO 3HaueHUl (yHKiui. YETHOCTh, HEUETHOCTD,

CriocoOmr 3alaHusl | IEPUOIUYHOCTh PYHKIIMNA. CriocoOb! 3a1anust PyHKITUN

byHKIUH KomMbunnpoBaHHOe 3aHATHE

Tema 4.5 Conepxanne yaeOHOT0 MaTepuana

Tpuronomerpuueckue OO6sacTh ompeneNneHrs U MHOKECTBO 3HAYEHHH TPUTOHOMETPUYECKUX (YHKIUH.

¢byHKIMK, MX CBOWCTBA U
rpaduKu

UYETHOCTH, HEUYETHOCTD, MEPUOANYHOCTD TPUTOHOMETpUUecKuX pyHkuuid. CBolcTBa
U rpaduku QyHKIUN y = Ccos X, y =sin X, y =tg X, y = ctg X.

KomOunupoBaHHOE 3aHATHE.

Tema 4.6 Coneprxanue yueOHOro MaTepuaa

ITpeoOpa3oBanue Cxartue u pacTshkeHre TpaguKoB TPUTOHOMETPUIECKUX (PYHKIIUI.

rpauKoB [IpeobOpazoBanue rpaduKOB TPUTOHOMETPUIECKUX (PYHKITHIA

TPUTOHOMETPUUYECKHUX [IpakTrdeckoe 3aHsTHE

byHKIUH

Tema 4.7 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE coJep;KaHue (conepxanue
Onucanue NPUKJIATHOTO MOAYJIST)

MIPOM3BOJICTBEHHBIX Vcnonb3oBaHue CBOMCTB TPUTOHOMETPUUECKUX (PYHKIMH B NpodecCHOHaIbHBIX
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IPOIIECCOB C  MOMOIIBIO
rpaduKoB (pyHKITHI

3agadax

[IpakTrueckoe 3aHsATHE

Tema 4.8 Coneprxanne yuyeOHOT0 MaTepuaa
ObpatHbIe OO6patHbie TpUuroHoMeTpudeckue GyHkiuu. X cBoiicTBa U rpaduku
TPUTOHOMETPHUYECKUE
KomOuHMpoBaHHOE 3aHATHE
byHKIIUN
Tema 4.9 Conepxanue yaeOHOT0 MaTepuana
Tpuronomerpuyeckue VYpaBHeHue cos X = a. YpaBHEHHE Sin X = a. YpaBHEHHE tg X = a, ctg X = a.

YpPaBHEHUS U HEPABEHCTBA

Pemrenne TpUroHOMETpPHYECKMX YpPAaBHEHMH OCHOBHBIX THUIIOB: IMPOCTEHIINE
TPUTOHOMETPUYECKNE YPAaBHEHMsI, CBOJAIIMECS K KBaJpaTHBIM, pelIaeMble
Pa3I0KEHUEM Ha MHOKUTEIH, ONHOPOIHBIE.

[Ipocreiiire TPUrOHOMETPUYECKHE HEPABEHCTBA

KOM6I/IHI/Ip0BaHHOC 3aHATHUC.

Tema 4.10 Copepxanne yaeOHOro MaTepuana

Cucremsl CucreMbl MPOCTEHIINX TPUTOHOMETPUUYECKUX YPaBHEHUN

TPUTOHOMETPUYECKUX Komb6unMpoBaHnHOe 3aHATHE

YpaBHEHUU

Tema 4.11 Coneprxanne yuyeOHOT0 MaTepuaa

Pemenne 3amad. ocHOBHI | [IpeoOpa3zoBanue TPUTOHOMETPHUECKUX BBIPAKCHHH. Pemenune
TPUTOHOMETPHH. TPUTOHOMETPUUECKUX YPaBHEHHI W HEPAaBEHCTB B TOM YHCJE C HCIOJIb30BAaHUEM
Tpuronomerpuyeckue CBOMCTB (PYHKIIHIA.

byHKIUN KonrponsHas pabora

Pazgea 5.

KoMmuiekcHblIe yuciia

Tema 5.1 Copep:xanue yueOHOT0 MaTepuana

KoMmiekcHbie uncia

[Tonsitue kommekcHoro uucia. ConpsKeHHbIE KOMIUIEKCHBIE 4YMCIia, MOAYIb U
apryMEHT KOMIUIEKCHOTO uucia. PDopma 3amucu  KOMIUIEKCHOTO — YHCIia
(reomeTpuyeckasi, TPUTOHOMETpUYECKas, anreOpamueckas). ApupMeTHIESCKHEe
JEUCTBUS C KOMIUIEKCHBIMH YHCIIaMU

KomOunupoBanHoe 3aHATHE

Tema 5.2

Coneprxanue yueOHOTO MaTepraa
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[IpumeneHune BeinonHenue  pacyeToB ¢ IOMOIIBIO  KOMIUIEKCHBIX  uucell.  [Ipumepsl
KOMIUIEKCHBIX YHCEI HCII0JIb30BaHUsl KOMIUIEKCHBIX UHCEI 4

[IpakTHueckoe 3aHsATHE
Paznen 6. IlpomsBomuasi 40
(yHkouu, ee
NpUMeHeHue
Tema 6.1 Coneprxanne yuyeOHOT0 MaTepuaa
ITonatne  mpomsBoaHOH. | OnpeseneHre YUCIOBOM MOCIeI0BaTEIbHOCTH U CIIOCOObI ee 3ajaHus. CBoiicTBa
@opmyael ¥ IpaBWIa | YUCIOBBIX IocienoBarenabHocTed. OmnpesereHne mnpenena I0cieN0BaTeIbHOCTH.
nuddepeHIpoBaHUS Bruucnenne  mpepenoB  mocienoBatensHocTei.  [Ipemen  ¢yHkumm  Ha 2

6eckoneunoctu. [Ipenen ¢pynkuuu B Touke. [Ipupamenue aprymenta. [Ipupamenue

¢byHkuuu. 3amadd, NOPUBOASAIIME K TOHSATHIO Npou3BoaHOW. OrmpeneneHue

MIPOU3BOJHON. ANITOPUTM OTBICKaHUS IPOU3BOAHOMN

KomOunupoBaHnHoe 3aHATHE
Tema 6.2 Copep:xanue yueOHOro MaTepuana

OK-01, OK-02,
[TpousBoaHbIE cyMMel, | @opmyibl quddepenimupoBanus. [Ipasuna nuddepeHiupoBanus 6 OK-03. OK.04
pasHocTH  Tpou3BeneHus, | KoMOmHMpOBaHHOE 3aHITHE ’ ’
OK-05, OK-06,
4acTHOTO
OK-07

Tema 6.3 Copepxanne yaeOHOT0 MaTepuana
IIpousBoaHbIE Onpenenenue cinoxxHoi pynkuuu. [Ipon3BoaHas TpUTrOHOMETpUYECKUX (YHKIUH.
TPUTOHOMETPUUECKUX IIpon3sBosHas cI0XKHON (PYHKLIUU
¢ynxuuit.  IlpousBognas | KoMOMHUpPOBAHHOE 3aHATHE 6
CII0KHON (QyHKIIUU
Tema 6.4 Coneprxanne yuyeOHOT0 MaTepuasa
TonsaTue O | [lonsatne HempepsiBHOW (yHKIMU. CBoiicTBa HempepslBHOW (yHKIHU. CBs3b
HENPEePbIBHOCTH (PYHKILUH. 2

MeTton HHTCPBAJIOB

MEX/1y HEMpepbIBHOCTHIO U TUpdepeHIpyeMOoCcThi0 GYHKIIUN B TOYKE. AJITOPUTM
peleHNsI HEPaBEHCTB METOJIOM HHTEPBAJIOB

KoMOuHMpOBaHHOE 3aHATHE

Tema 6.5
['eomeTpuyeckuit u
buznyeckuit CMBICTT

Coneprxanue yueOHOTO MaTeprasa

I'eomeTpuueckuil CMBICH TPOU3BOAHOM (YHKIMM — YIJIOBOM KOX(PQHHUIMEHT
KacaTeJbHON K rpaduky (yHKIMH B TOYKE. YpaBHEHUE KacaTelbHOW K rpaduky

29




IIPOU3BOJHON (GyHKIMU. AJTOPUTM COCTAaBIICHUS ypaBHEHHs KacaTeNbHOW K rpaduky (QyHKIHH
y=1(x)
KomOunupoBanHoe 3aHATHE

Tema 6.6 Copep:xanue yueOHOT0 MaTepuana

duznueckuit cMbICH | DU3nMUecKuil (MEXaHMYECKUI) CMBICT HPOM3BOJHOW — MI'HOBEHHAs CKOPOCTbh B

MIPOU3BOTHON B | MOMEHT BpemeHH t: v =S’ (t)

npodecCUOHATBHBIX [IpakTuueckoe 3anarue

3ajaqax

Tema 6.7 Copepxxanne yaeOHOT0 MaTepuana

MOHOTOHHOCTD  (PYHKITHH.
Touku 3xcTpeMyma

Bospacranne u yObiBaHWe (YHKIIMH, COOTBETCTBHE BO3pACTaHUS M YOBIBAaHUS
(GyHKIMM 3HaKy Mpou3BOMHON. [loHSATHE TPOM3BOAHOW BBICIIETO TOPSAJIKA,
COOTBETCTBHE 3HAKA BTOPOU MPOU3BOAHON BHIMYKJIOCTH (BOTHYTOCTH) (DYHKIIMH Ha
oTpe3ke. 3aJauyd Ha MaKCUMyM W MUHUMYM. [IOHATHE acCMMIOTOTHI, CIIOCOOBI HX
onpezeneHusl. ANTOPUTM HUCCIeN0oBaHUs (QYHKIMHU W TOCTpOeHUs ee rpaduka c
MTOMOIIBbIO TPOU3BOAHON. JIpoOHO-THMHEHHAS QYHKITUS

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 6.8
HccnenoBanne GpyHKIMA 1
MOCTpOEHUE TpaduKOB

Conepxkanue y4eOHOro MaTepuaia

HccnenoBanue GyHKIIMM HAa MOHOTOHHOCTB M ITOCTPOEHHE I'PaUKOB.

KomOunupoBanHoe 3aHATHE

Tema 6.9 HauGombsiree u

Copep:xanue yueOHOT0o MaTepuana

HauMEHbIIIEEe 3HaueHus | HaxoxaeHne HaumOONbIIET0 W HAWMEHBIIETO 3HAYEHWH (QYHKIMHA, MOCTPOCHHE

byHKIIUU rpadKOB MHOTOWIECHOB C MCIOJIb30BAaHMEM amapaTa MaTeMaTHIeCKOro aHaIn3a
KomOunupoBanHoe 3aHsATHE

Tema 6.10 IIpodeccnonanbHO-OPHEHTHPOBAHHOE coJiep;KaHue (conepxanue

Haxoxnenue NMPHUKJIATHOTO MOIYJIf)

ONTUMAJIBHOTO pPEe3yJbTaTa
C TIOMOIIBIO MPOW3BOIHOM
B MIPAKTHUECKUX 3a7auax

Haumenbiiee 1 HauOoIIbIlIee 3HAUCHUE (py'HKI_II/II/I

[IpakTrueckoe 3aHsATHE

Tema 6.11
Pemenne 3a71ad4.

Conepxkanue yaeOHOro MaTepHaia

®opmyasl U npasuia auddepennupoBanus. Mcenegopanue GyHKIUN ¢ OMOIIBIO
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[TpousBonHas ¢pyHKINH, ee | Mpou3BoaHON. Hanbombiee u HauMeHblee 3HaYeHUs! PYHKIUU 2
IIPUMEHEHNE KonTponbhas padora
Pazgen 7. 46
MHOrOrpaHHMKHA M TeJa
BpallleHUsl
Tema 7.1 Copep:xanne yaeOHOT0 MaTepuana
Bepumunsl, pebpa, rpanu | [ToHstue mMHOrorpaHauka. Ero sieMeHTBHI: BepIIMHBI, peOpa, rpaHu. JlpmaroHass.
MHOTIOTpaHHHKA Ceuenue. Boinmykiible 1 HEBBITYKJIbIE MHOTOIPaHHUKH

KomOuHMpOBaHHOE 3aHATHE 2
Tema 7.2 Coneprxanue yueOHOro MaTepuaa
IIpusma, ee | [lonarue npusmbl. Ee ocHoBaHus u O0koBble rpaHu. Beicota npusmsl. [Ipsmas u
COCTaBJIAIONIME, CEYCHME. | HaKJIOHHas npusMa. [IpaBunbHas npusma. Ee ceuenue
IIpamas wu npaBuwibHasg | KoMOMHUPOBAaHHOE 3aHATHE 2
IIPU3MBI

OK-01, OK-02,

Tema 7.3 Copep:xanue yueOHOro MaTepuana 0K.03. OK.04
[Tapannenenunen, kyO. | [lapannenenumesn, CBOWCTBA MPSIMOYTOJBHOTO Mapajuienenunena, kyo. CedeHue OK-0 5’ OK-0 6,
Ceuenue Ky0a, | KyOa, mapajienenurneia OI,(— 07 ’
napajuienenumnena KomOunupoBanHoe 3aHATHE 2 MK 1.1-1.4, 2.1-
Tema 7.4 Copep:xanue yueOGHOro MaTepuana 25 31-32
[Mupamuna, ee | [lupamuna u ee onemeHtbl. CeueHue nupamuabl. [IpaBunbHas nupamuga. T
COCTABJSIIOLIME, CEYEHHE. | YCeUueHHas MUpaMuIa
IlpaBuibHas — MUpaMuzA. | KoMGUHAPOBAHHOE 3aHATHE 2
VYceuennas nupamuaa
Tema 7.5 Coneprxanue yueOHOro MaTepuasa
bokoBas 51 nonHas | [Inomraas O0OKOBOM M MOTHON MOBEPXHOCTH MPHU3MBI, TUPAMUIBI
IIOBEPXHOCTH npusMsbl, | KomOuHMpOBaHHOE 3aHATHE 2
MMpaMu/Ibl
Tema 7.6 Conepxxanue yaeOHOTO MaTepuana
CummeTtpust B KyOe, | CHMMeTpHsST OTHOCUTCIIBHO TOYKH, IPSMOM, IUIOCKOCTH. CHMMeTpusi B KyoOe,
napajuiesienunese, napajuieJenunese, npusme, NUpaMmuie 2

IIpU3Me, UpaMue

KOM6I/IHI/Ip0BaHHOC 3aHATUC
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Tema 7.7
IIpumepsl cumMmeTpuii B

IIpogeccuoHaIbHO-OpHMEHTHPOBAHHOE cojeprkaHue (conep:xanue
NPHUKJIATHOTO MOYJIs1)

npodeccun CumMmMeTpus B IpUPOE, ApXUTEKTYpe, TEXHUKE, B OBITY
[IpakTHueckoe 3aHsTHE
Tema 7.8 Coneprxanne yu4eOHOT0o MaTepuana
[IpaBunbHbBIE [TonsTre nmpaBuIbHOrO MHOTOrpaHHKUKa. CBOMCTBA MPABUIIbHBIX MHOTOTPAaHHUKOB
MHOTOTPaHHHKH, ux | [IpakTuueckoe 3aHITHE
CBOMCTBA
Tema 7.9 Copep:xanue yueOHOTO MaTepuana
Hununmp, ero | Hunmunnp u ero snementsl. CeueHne nuinHapa (mapajjielbHOE OCHOBAHHUIO U OCH).
cocrapistonie. Ceuenue | Pa3BepTka nunuHapa
UIHH]IpA KomOunupoBanHoe 3aHATHE
Tema 7.10 IIpodeccnonanbHO-OPHEHTHPOBAHHOE cojep:KaHue (conep:xanue
Konyc, €ro | NPUKJIAJAHOT0 MOAYJIS)

coctapisitonie. CedeHue
KOHYyca

Konyc u ero »snementsl. CeueHue KoHyca (IapajyieIbHOE OCHOBAHHUIO U
IIPOXOJAIIIee YEPE3 BEPIIMHY ), KOHHYECKUE ceueHus. PazBepTka KoHyca

KomOunupoBanHoe 3aHATHE

Tema 7.11 Coneprxanne yuyeOHOT0 MaTepuaa

Y cedeHHbIiH KOHYC. | YcedeHHbIN KOHYC. Ero oOpasytomias u Beicota. CedeHre yCeueHHOT0 KOHyca
Ceuenue yceueHHOro | KoMmOMHUpOBaHHOE 3aHATHE

KOHyca

Tema 7.12 Conepxanue yaeOHOTO MaTepuana

[ap u cdepa, ux ceueHus

Map u cdepa. Bzaumuoe pacnosnoxenue chepsl u miockoctu. CedeHue 1apa,
cdepbl

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 7.13

[TonsTue 00 oOBeMe Tela.
OrHo1eHNE 00BEMOB
IMOIOOHBIX TEI

Copep:xanne yaeOHOT0 MaTepuana

[Tonsitne 06 oO0beme Tena. OObeM Kyba W TPSIMOYTOJIBHOTO TapasuIeiIeIHIe/a.
O6beM mnpusmbl U muwiuHApa. OTHoOIIeHWEe O00bEMOB  MOAOOHBIX  Tell.
['eomeTpryeckuii CMBICT ONIPEACTUTENS 3-TO TIOPsIKA

KOM6I/IHI/Ip0BaHHOC 3aHATUC
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Tema 7.14 Copnepxanne yaeOHOTO MaTepuana
O6bembl W TUIOWAMH [ OGpembl IMpaMubl 1 KoHyca. OGbeM mapa. ILiomaau ToBepXHOCTeil Tel 2
MIOBEPXHOCTEN Tell
KomOunupoBanHoe 3aHATHE
Tema 7.15 Coneprxanne yu4eOHOT0o MaTepuana
KomOunamun KomOuHanmu reoMeTpuaecKux Tei
MHOTOIpaHHMKOB M Tel | [IpakTudeckoe 3aHsTHE 4
BpALLECHUS
Tema 7.16 Coneprxanue yueOHOro MaTepuaa
I'eomerpuyeckue Hcnonp3oBanne KOMOHMHAIMIT MHOTOTPAaHHUKOB W TEJ BpAIICHUS B IPAKTHKO-
KOMOHMHAIMY HA IPAaKTUKE | OPHEHTUPOBAHHBIX 33a]a4ax
[IpakTHUEeCKOE 3aHATHE 4
Tema 7.17 Copep:xanue yueOHOT0 MaTepuana
Pemenue 3agad. | OOBEeMbI U TUIOIAAN TOBEPXHOCTH MHOTOTPAHHUKOB U TEJ BPALLICHUS
Mpuororpanaukn ¥ Tena | KonrponpHas pabora 2
BpallCHUS
Paznea 8. 14
IlepBooGpa3nasn
by, e OK-01, OK-02,
NnpuUMeHeHue OK-03, OK-04,
Tema 8.1 Coneprxanne yuyeOHOT0 MaTepuraa OK-05. OK-06
[lepooOpa3Has (yHKUIUH. | 3aa9a O BOCCTAHOBJICHMM 3aKOHA JIBMKEHUS 10 M3BECTHOHW ckopocTH. IloHsATHe 012_07 ’
[TpaBuna HaXOXICHUA | UHTerpupoBanus. O3HAKOMIIEHHE C MOHATHEM HMHTErpaja M IMepBOOOpa3HOW JUIs 0K 1.1-14.2.1.
EepBOOOPA3HBIX Gyukiu y=f(x). Pemienne 3ama4 Ha CBA3b IEPBOOOPA3HON M €€ IPOM3BOIHOM, 5 5' 3 1_3’, 2'
BBIUMCJIEHHE TIE€PBOOOpa3sHON i maHHOM (yHkimu. Tabmuua dopMyn s R
HaXO0KJCHUS epBOOOpasHbIX. M3yueHue npaBuiia BEIYUCICHUS IEPBOOOPA3HOM 2
KomOunupoBanHoe 3aHATHE
Tema 8.2 Coneprxanne yuyeOHOTO MaTepraa
[Tnomans KpUBOIMHEWHOMW | 3aaun, MPUBOJAIIME K IMOHATUIO ONPENEICHHOTO0 HHTErpaja — O BBIYHUCICHUHU
Tparneuuu. @opmyia | Iom@AAM  KPUBOJIMHEHHOW Tpamenuu, O MepeMelleHur Touku. IllonsTue
Herotona — JleitbHuna ONpENEIEHHOr0  MHTErpaja. I'eomerpuueckuit u  Qu3MyecKUil  cMbICT
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ornpeaeneHHoro uaterpana. @opmyna Hetotona— JleitOnuia 2
KomOunupoBanHoe 3aHATHE
Tema 8.3 Coneprxanne yuyeOHOT0 MaTepuaa
Heonpenenennprit u | IloHATHE HEONIpENENEHHOTO NHTETpaIa
OIpeieNeHHbIN HHTErpansl | KoMOMHUpOBaHHOE 3aHATHE 2
Tema 8.4 Coneprxanne yuyeOHOT0 MaTepuraa
[Tonstue 00 | 'eomeTpudeckuii CMBICI ONIPEAEICHHOT0 HHTETpaa
onpezeieHHoM HHTerpane | KomOuHupOBaHHOE 3aHITHE 2
KaK IJI0IIATN
KPUBOJIMHEHHOW Tparenuu
Tewma 8.5 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE coJep;kaHue (copep:kanue
OmnpeneneHHblii MHTETpall | MPUKJIATHOTO0 MOLYJIS)
B JKM3HU ['eomeTpuyeckuii cMmbicit  ompeaeneHHoro wuHTerpana. ®dopmyna HeroToHa -
JleitOHuna.
Pemenue 3aa4 Ha mpuMeHEHNE UHTETpasia JUisl BBIYUCICHUS PU3NYECKUX BEJIUYUH
U IUIOIIaneH 4
[IpakTHueckoe 3aHsTHE
Tema 8.6 Copep:xxanue yaeOHOT0 MaTepuana
Pemenue 3apad. | [lepBooGpasnas pynkuuu. [IpaBuna HaxoxeHus: nepBooOpa3HbiX. Ee mpumenenue
[epBoobpasuas ¢yuxiuu, | KoHTponbHas pabora 2
€€ MPUMEHEHHE
Pa3zpnen 9. 12
Crenenn U KOPHH.
CrenenHast pyHkuust
Tema 9.1 Coneprxanue yueOHOro MaTepuaa
Crenennas QyHKUMA, €€ | [Joustie KOPHS N-0if CTENeHH W3 AeiicTBUTENbHOrO uncia. Oyukumn ¥ = VX px OK-01, OK-02.
CBOMCTRA . . . ' OK-03, OK-04,
cBoiicTBa u rpaduku. CBOHCTBA KOPHS N-0i CTENEHU OK-05, OK-07
KomOunupoBanHoe 3aHATHE 2
Tema 9.2 Coneprxanne yuyeOHOT0 MaTepuaia
[Ipeobpa3zoBanue [IpeoOpazoBanue UppaMOHATHEHBIX BRIPAKCHUIA
BBIPa)KEHUHI ¢ KOpHAMH N- | KoMOMHUpOBaHHOE 3aHATHE 2
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Olf CTENEeHN

Tema 9.3 Coneprxanne y4eOHOT0o MaTepuana
CpoiictBa  crenenu ¢ | [loHsATHE CcTeneHH C JIFOOBIM palMOHAIBHBIM MOKa3atesieM. CTeneHHbIe QYHKIIUH,
panoHaTbHBIM U | UX CBOMCTBA U rpapuku
NEUCTBUTEIILHBIM KoMOunmpoBaHHOE 3aHATHE 2
MOKa3aTessIMU
Tema 9.4 Copep:xanue yueOHOT0 MaTepuana
Pemenue PaBHOCWJIBHOCTE HpPALMOHAIBHBIX YPAaBHEHMM M HEPABEHCTB. Meroasl HX
MPPALMOHATIBHBIX petieHusi. Perenue nppanvoHaibHbIX YpaBHEHUI U HEPABEHCTB
YPaBHEHMH U HEPAaBEHCTB | KoMOMHHUPOBAaHHOE 3aHATHE 4
Tema 9.5 Copep:xanue yueOHOro MaTepuana
Crenenu 51 KOpHHU. | Onpenenenue creneHHo (yHkuuu. Mcmonp3oBaHWE €€ CBOWMCTB IMPH PEHICHUH
CrenenHas GyHKIUS ypaBHEHUHN U HEPABEHCTB 2
KonTponbhas pabota
Paznea 10. 12
IMoka3zareabHasi
bynkuus
Tema 10.1 Coneprxanne yuyeOHOT0 MaTepuasa
ITokazarenbHas ¢QyHkus, | CTeneHb ¢ MOPOW3BOJIBHBIM  JCHCTBUTEIBHBIM  TOKazareneM. OmpenencHue
ee CBOICTBa MOKa3aTelbHONW (PYHKIIMH, €€ CBOMCTBa W rpaduK. 3HAKOMCTBO C NMPUMEHEHHEM
nokasarenbHON (QyHKIMU. Pemienue mokazatenbHBIX ypaBHEHUN (YHKIIMOHAIBHO-
rpaduuecKuM METOJI0OM 2 OK-01, OK-02,
KoMOuHMpOBaHHOE 3aHATHE OK-03, OK-04,
Tema 10.2 Copep:xanue yueOGHOro MaTepuana OK-05, OK-07
Pemenne mnoxasarenbHbIX | PemieHne moka3aTenbHBIX YpaBHEHH METOJOM ypaBHHUBAHUSA IOKa3aTesew,
YPAaBHEHHI U HEPABEHCTB | METOJIOM BBEICHHS HOBOHM MEPEMEHHOH, (QYHKIIMOHATHHO-TPAQUIECKUM METOJIOM.
Pelrenue nokaszaTenbHbIX HEPABEHCTB 4
[IpakTrueckoe 3aHsITHE
Tema 10.3 Coneprxanne yu4eOHOTO MaTepuana
Cucrempl noOKa3aTeNbHBIX | Pemenue cucteM nmoka3aTeNlbHBIX YpaBHEHUN
YpaBHEHUU KoMOuHMpOoBaHHOE 3aHATHE 4
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Tema 10.4 Copnepxanne yaeOHOTO MaTepuana
Pemenue 3a1a4. | PemleHne mnoka3zaTenbHBIX YpPaBHEHUH METOJOM YpPAaBHUBAaHHs IIOKa3aTelled M
[TokazarenpHast QyHKIHS METOJIOM BBEJCHUSI HOBOM NEpEMEHHOM. Penienre nmokazareabHbIX HEPABEHCTB
KontponbHas padota 2
Pa3znea 11. Jlorapugmsl. 20
Jlorapupmuueckasn
Gynkuus
Tema 11.1 Coneprxanne yu4eOHOr0 MaTepuana
Jlorapudpm yucna. | Jlorapudm uncna. JlecITUUHBINA U HATYpadbHBIN JTIOTapru (MBI, YUCIIO €
Hecarnunsbrit n | KoMOuHIpOBaHHOE 3aHATHE
HaTypaJIbHBIN JIOTapu(MBI, 2
YHCIIO €
Tema 11.2 Copepxanue yueOHOTO MaTepuana
CpoiictBa  norapu¢moB. | CBoiicTBa torapudmon. Onepanus JorapuGMupoBaHusl.
Onepanus KombOunupoBanHoe 3aHsaTue 4
norapuMupoBaHUS OK-01, OK-02,
Tema 11.3 Conepxxanue yaeOHOT0 MaTepuana OK-03, OK-04,
Jlorapudmrueckas Jlorapudmuueckas GyHKIHS U €€ CBOWCTBA OK-05, OK-07
¢byHKIUS, ee CBOMCTBA KomOunupoBaHHoOe 3aHATHE 2 K 1.1-1.4, 2.1-
Tema 11.4 Copep:xxanne yaeOHOTo MaTepuana 2.5,3.1-3.2
Pemenue [lonatue norapupmudeckoro ypaBHeHus. Onepanus NOTEHUUpPOBaHUS. Tpu
TorapupMHUIECKIX OCHOBHBIX METOJIa PELICHUS JIOTApU(PMUYECKUX YpaBHEHHU: (QYHKIIHOHAIBHO-
YPaBHCHUH U HEPABEHCTB | rpadypueckuii, METOX MOTCHIMPOBAHMS, METOX BBCICHHS HOBOH IEPEMCHHOI.
Jlorapudmuyecke HepaBeHCTBA 4
KombOunupoBanHoe 3ansaTne
Tema 11.5 Coneprxanne yuyeOHOT0o MaTepuasa
Cucremsl AJNTOpUTM pelIeHUs] CUCTEMbl ypaBHEHHH. PaBHOCHMIBHOCTH JOTapH(pMHUUECKHX
JorapupMUUECKUX YpaBHEHUH U HEPABEHCTB
ypaBHEHHIA KomOunupoBanHoe 3aHaTHE 2
Tema 11.6 IIpodeccnoHabHO-OPHEHTHPOBAHHOE coep;KaHue (conepxanue

Jlorapudmel B mpuponae u

NMPHUKJIATHOTO MOYJIf)
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TEXHUKE [Mpumenenne norapudma. Jlorapudmuueckas companb B npupone. Ee
MaTeMaTHYECKUE CBOMCTBA 4
[IpakTHueckoe 3aHsATHE
Tema 11.7 Copep:xanue yueOHOT0 MaTepuana
Pemenue 3agad. | Jlorapupmuueckass  Gynkuus. Pemenume — mpocTedmmx  JorapupMHUECKUX
Jlorapudmet. ypaBHEHUN 2
Jlorapupmuueckas KonTponbhas padota
byHKIUSA
Paznea 12. 10
MHo:kecTBa. DJIeMeHTbI
Teopuu rpagos
Tema 12.1 Coneprxanne yuyeOHOT0 MaTepuaa
MHoxecTBa [Tonsitne MuOXkecTBa. [TonmMHOXkecTBO. Oniepaiy ¢ MHOKECTBAMH
KoMbOunMpoBaHHOE 3aHATHE 2
Tema 12.2 IIpo¢eccnoHaILHO-OPHEHTHPOBAHHOE coJep:KaHue (conep:xanue
Onepanuy ¢ MHOXXECTBAMH | IPUKJIATHOTO MOLYJIS)
Onepanuu ¢ MHOXKecTBaMH. PelieHre npukiaaHbixX 3a1au
[IpakTrueckoe 3aHsTHE 2
Tema 12.3 Coneprxanne yuyeOHOT0 MaTepuasa
I'padmr [Tonsitue rpada. Ces3ubIi rpad, AepeBo, UKII I'pad HA MIOCKOCTH
[IpakTuueckas pabora 4
Tema 12.4 Conepxanue yueOHOro MaTepuaa
Pemenune 3agad. | Onepauuu ¢ MHOXecTBaMM. OIKcaHUE pEaJbHBIX CHUTyallud C IIOMOIIbIO
MmuoxectBa, I'padbpl u ux | muoxects. [Ipumenenune rpadoB K peIICHUIO 33134
IIPUMEHEHNE KonTponbhas pabota 2
Paspen 13. DiemeHTbI 26
KOMOMHATOPHKH, OK-01, OK-02,
CTATHCTHKH ¥ TeOpHH OK-03, OK-04,
BEPOSITHOCTEMH OK-05, OK-07
Tema 13.1 Coneprxanue yueOHOro MaTepuaa K 1.1-14,2.1-
OcHoBHbIE noHsTus | [lepecraHoBky, pa3MenIeHUs, COUECTAHUS. 2:5,3.1-3.2
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KOMOMHATOPHUKHU

KomOunupoBaHHoe 3aHATHE.

Tema 13.2

CoOsiTHe, BEPOSITHOCTD
coobiTHsi. CrlokeHue U
YMHO)KCHUE BEPOSITHOCTEH

Coneprxanue yueOHOro MaTepuaa

CoBMecTHBIE W HECOBMECTHBIE COOBITHSA. TeopeMbl O BEPOSTHOCTH CYMMBI
COOBITHIA. Y CIIOBHAsI BEPOSTHOCTh. 3aBUCUMBIE M HE3aBUCUMBIE COOBITUS. TeopeMsl
0 BEPOSITHOCTH MTPOU3BEACHUS COOBITHIA.

KomOunupoBanHoe 3aHATHE

Tema 13.3 IIpodeccnonaibHO-OpHMEHTHPOBAHHOE coJep:kaHue (compep:xkanue
BepositTHOCTB B | IPUKJIATHOIO MOIYJIA)
npodeCCUOHATIBHBIX OTHOcHTeNbHAs YacTOTa COOBITHS, CBOWCTBO €€ yCTOHuMBOCTH. CTaTHCTHUECKOE
3ajaqax orpeiesieHue BepoaTHOCTH. OleHKa BEPOITHOCTH COOBITHS

[IpakTHueckoe 3aHsATHE
Tema 13.4 Copep:xanue yueOHOro MaTepuana
Juckpernas  ciydaiiHas | Bunel ciyuaiinpix BennuuH. OrnpeneneHue IUCKPETHOM CIy4ailHOW BEJIWYHHBI.
BEJINYMHA, 3aKOH ee | 3aKOH pacHpeleNieHus JUCKPEeTHOW ciaydaliHOM BenuuuHbl. Ee  ducioBble
pacrpeneneHus XapaKTePUCTUKHU

KomOunupoBanHoe 3aHATHE
Tema 13.5 Copep:xanue yueOHOT0 MaTepuana

3agaun  MaTeMaTHYECKOU
CTaTUCTHUKHA

Bapuanuonnsiii  psa. Ilomuron wuwactor u  ructorpamMma. (CraTHCTHYECKUE
XapaKTepUCTUKH psiia HAOIIOIaeMbIX JaHHBIX

KomOunupoBanHoe 3aHsATHE

Tema 13.6
CocraBienue Ta0IUI U
III/IanaMM Ha HpaKTI/IKe

IIpodeccuonaibHO-OPHMEHTUPOBAHHOE coJep:KaHue (conep:kanue
NMPUKJIATHOT0 MOAYJIfA)

[TepBuunas oOpaboOTKa CTATUCTUYECKUX JAHHBIX. [ paduueckoe ux mpeacTaBieHue.
Haxoxnenne cpeHUX XapaKTEPUCTHK, HAOII0JaeMbIX JaHHBIX

HpaKTI/ILIeCKOC 3aHATUC

Tema 13.7

Pemenue 3aJa4.
DIEeMEHTEI
KOMOHMHATOPUKH,

Coneprxkanue yaeOHOro MaTepHaia

OnemeHThl KoMOuWHaTOpuKHU. CoObITHE, BEPOSTHOCTH COOBITUA. CloXKeHue Hu
YMHOKEHHUE BEPOATHOCTEN

KonTponbnas pabota
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CTAaTUCTUKM U TEOPHUH

BEPOATHOCTEMN

Paznen 14. YpaBHenus u 28

HepaBeHCTBA

Tema 14.1 Copep:xanue yueOHOTo MaTepuana

PaBHOCUIIBHOCTB PaBHOCMIIBHOCTH ypaBHEHMII M HepaBeHCTB. OmnpezneneHusi. OCHOBHBIE TEOPEMBI

YPaBHEHHMH W HEPABEHCTB. | paBHOCWIBHBIX IIEPEX0JaX B YpaBHEHUSAX M HepaBeHcTBaxX. OOIIMe METOJbI

OO1mue MeToAbl PpELIEHUsT | pellieHHus] YPaBHCHUH: MEpexoJ OT PaBEHCTBAa (YHKIMH K PaBEHCTBY apryMEHTOB 4
JUIE MOHOTOHHBIX (DYHKLMH, METOJl Pa3JIOKEHUS] HA MHOXKHUTENH, METOJ BBEICHUS
HOBOH MepeMeHHO!, PYHKIMOHATBHO-TPA(QUIECKHI METO
KomOunupoBanHoe 3aHATHE

Tema 14.2 Coneprxanue yueOHOro MaTepuana

I'padpuueckuit metoz | O6mue MeTobl pelIeHus] HEPaBEHCTB: MEPEX0 ] OT CPAaBHEHMS 3HAUYCHUH (yHKIMN

peleHus YPAaBHEHMH, | K CpPaBHEHUIO 3HAYCHUH apryMEHTOB JUISI MOHOTOHHBIX (DYHKIHHA, METOJ

HEPABEHCTB MHTEPBAJIOB, (YyHKIIMOHATBHO-Tpaguueckuii Mmetoa. I'padudecknii MmeTon pemeHus
YPaBHEHUI U HEPABEHCTB 4
KomOunupoBanHoe 3aHATHE

Tema 14.3 Coneprxanue yueOHOro MaTepuasa

VYpaBHeHus U HepaBeHCTBA | Onpenenenue Monynd. Packpeitue Monyns 1o ompeaeneHuto. Ilpocreitmne

C MOZYJIEM YpaBHEHUs U HEPABEHCTBA ¢ MoayjeM. [IpuMeHeHre paBHOCWIBHBIX MEPEXO0B B
OIIpe/ICNICHHBIX TUIIaX YPaBHEHUI U HEPABEHCTB C MOJYJIEM 4
KoMOuHMpOBaHHOE 3aHATHE

Tema 14.4 Coneprxanne yuyeOHOT0 MaTepuaa

VYpaBHeHMs M HEpaBEHCTBA | 3HAKOMCTBO ¢ napaMerpoM. [IpocTeiinrie ypaBHeHHS U HEPaBEHCTBA C TapaMeTpoOM

C mapaMmeTpaMu KomOunupoBanHoe 3aHATHE 6

Tema 14.5 IIpodeccnoHanbHO-OPHEHTHPOBAHHOE coep;KaHue (conepxanue

CocraBiieHne ¥ pelieHre | MPUKJIATHOT0 MOILYJIs)

npodecCHOHANBHBIX 3a]ad | PerieHue TekCTOBBIX 3a7a4 TPOPECCHOHATBHOTO CONCPIKAHMSI

C MIOMOIIBIO YPaBHEHHUH [IpakTuueckue 3aHITHS 8

Tema 14.6

Permenne 3a71ad.

Coneprxanne y4eOHOT0 MaTepuana

OO01ue MeTolbl peuieHusl ypaBHEHUIl. YpaBHEHUSI U HEPaBEHCTBA C MOJYJIEM U C

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-06,
OK-07
IIK 1.1-1.4, 2.1-
2.5,3.1-3.2
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YpaBHEHMs U HEPABEHCTBA | IIapaMeTpaMu

[IpakTuyeckoe 3aHsATHE 2
IIpomexyTouynas arrecTanus (JK3aMeH) 12
Bcero: | 324
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3. YcaoBus peaau3anum nNporpaMmMsbl 001eo0pa3oBaTeJbHOM AUCHUIIIHHBI

3.1. lnsa peanu3anuu NpOrpaMMbl JMCHUIJIMHBI JO/LKHBI ObITH MPeIyCMOTPEHBI CJIeAYIolIue
crieqMaJibHbIC MOMCILICHUSA .

Peanu3arus mporpaMMbl JUCHHUILTHHBI TpeOyeT Hanuuus yueOHoro kabuneta «MaTemaTukay.
O6opynoBanue yueOHOTO KaOWHETA!

- IOCA/IOYHBIE MECTa MO KOJMYECTBY 00YUaIOIIIXCS;

- pabouee MecTO TpernoaBaTers;

- KOMITJIEKT Y4eOHO-HArJISIHBIX TOCOOUiA;

- KOMIIJICKT 3JICKTPOHHBLIX BUACOMATCPHUAIIOB;

- 3aJ1aHUS JJI1 KOHTPOJIBHBIX paboT;

- mpoeCCHOHAIBEHO OPUCHTHPOBAHHBIC 33 1aHHS,

- MaTepHalbl SK3aMeHa.

TexHUYEeCKUE cpecTBA OOYICHHUS:

- IEPCOHAIBLHBIA KOMIBIOTEP C JIMIIEH3UOHHBIM IIPOTPAMMHBIM 00ECTICUeHUEM;

- IPOEKTOP C IKPAHOM.

3.2. UnpopmaumonHoe odecriedyeHre peaau3anun NporpamMmmbl
3.2.1. OcHOBHbIE HCTOYHUKH
Martemaruka: anrebpa U Hadajga MaTeMaTUYECKOro aHalu3a, reomeTpus. Anredpa U Hayaia
MaTeMmatudeckoro ananusa. 10-11 kmaccel: yueOHUK A 0OmieoOpa3oBaTeIbHBIX OpraHM3alMi:
0a3oBbIil U yriyonennsid ypoBau / LA, AnmumoB u ap. — 9-e uzn. — M. Ilpocsemenue, 2021.
— 463 c.

3.2.2. JlonoJIHUTEIbHbIE UCTOYHUKH

1. boromonoB, H.B. Maremaruka: y4eOHMK [ CpeAHEro  MpPoecCHOHATBLHOIO

obpazoBanusi / H. B. boromonog, II. . Camoiinenko. — 5-¢ u3za., mepepadb. um gom. — MockBsa :
WznarensctBo FOpaiit, 2023. — 401 c¢. — (IIpodeccuonansuoe obpazoBanue). — [SBN 978-5-534-
07878-7. — Texkct: osnektponnbli // OOpa3oBarenvHas 1aatdopma IOpait [caiit]. —

URL: https://urait.ru/bcode/511565
2. Kpemep, H.III. Marematuka s KoOJIEIKe: ydeOHoe TmocoOue Il  CpPEIHEero
npodeccuonansHoro obpazosanusi / H. III. Kpemep, O.I'. Koncrantunoa, M.H. ®@punman; moj

penakumeir H.IL. Kpemepa. — 11-e wu3n., mepepab. u gom. — MockBa: M3marenscTBo FOpaiiT,
2022. — 362 c.— (IIpodeccuonansnoe obpazoBanue). — ISBN 978-5-534-15601-0. — Texkcr:
AJICKTPOHHBIN /l OO6pa3oBareabHas miaTdopma FOpaiir [caiiT]. —

URL: https://urait.ru/bcode/509126

3. Marematuka:  y4eOHHMK i1 CpeAHEro  NpodecCHOHaNbHOTO  0Opa3oBaHuUs /
O.B. TatapaukoB [u ap.]; mox obmen pemgakuuein O. B. TatapuukoBa. — Mocka: M3narenscTBo
Opaiit, 2023. — 450 c. — (IlpodeccuonansHoe obpazoBanue). — ISBN 978-5-9916-6372-4. —
Texct :  omekrtpoHHbli  //  OOpasoBatenbHas — 1wiatgpopma  FOpaitr  [caiit]. —
URL: https://urait.ru/bcode/512206

3.2.3. DeKTpOHHBbIC N31aHUS (3J1eKTPOHHbIE PeCypPChl)

1. Hayunas snextponHas 6ubnuoteka elibrary.ru - http://elibrary.ru/project authors.asp?
2. DneKkTpoHHO-OMOIMoTeUHas cuctema - http://www.iprbookshop.ru

3. 000 «dnexrponHoe H3naTenbcTBo FOPAWTY - www.urait.ru

4. OGOpa3zoBarenbHblil moptan http:// www.cde.ru/
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4. KOHTPOJIb M OlIeHKA Pe3yJbTATOB 0CBOCHUS 00111€00pa30BaTe/IbHOMN 1M CHUIITTHHbBI

KoHTpos1b ¥ OLeHKa pe3ylbTaToB OCBOEHHUS 00I1e00pa30BaTeNbHON AUCIUILUIMHBI PACKPBIBAIOTCS

yepe3s  JIUCLUILIMHAPHBIC

pe3yibTaThl,

HaIlTpaBJICHHBIC Ha

¢dbopmupoBaHue

001X

npodeccHoHaIbHBIX KOMIIETEHIUH 110 pa3iesiaM U TeMaM COJepKaHus y4eOHOro MaTepHaa.

n

Oo6mas/npodeccuoHanbHAs Pa3znen/Tema Tun oneHoYHBIX
KOMIIeTeHI[UsI MepOonpHUsITHS

OK 01. Beibupats criocoObt P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBaHue
peuieHus 3a1a4y 1.6 YcrHblit onpoc
poQeccuoHanbHOM g 62, Tembi 2.1, 2.2, 2.3, 2.4, 2.5 T-0/¢, | Maremarmueckwit
ACHTEILHOCTH P 3, Temsi 3.1, 3.2, 3.3 T-o/c, 3.4 SIeTant
TPUMCHUTEIILHO P 4, Tempr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | VHAMBALyabHAA
K Pa3JIUYHBIM KOHTEKCTaM 4.7 -o/c, 4.8,4.9,4.10, 4.11 CaMOCTOSTEIIbHAS

P 5, Temsr 5.1, 5.2 pabora

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

6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pe3yNbTaToB

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

P 8, Tewmsrl 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 9.1,9.2,9.3,9.49.5

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

NpaKTUYECKUX padoT
3amuTa TBOPUYECKUX
pabort

3amura
WHIUBUIYJIbHBIX
IPOEKTOB
KonTponbhas padora

P12, Tems 121,122, 12.3, 12.4 Bemomertie

P 13, Tems: 13.1, 13.2, 13.3, 13.4, JHSAMCHAHOMHRIX

13.5 TT-o/c, 13.6 sajarmd

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

14.5 I1-o/c, 14.6
OK 02. Ucmomp30BaTh P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBaHue
COBpPEMEHHBIE CPECTBA 1.6 YcTHBIH ompoc
HIOMCKa, aHAIN3a U P2, Temni 2.1, 2.2, 2.3, 2.4, 2.5 [I-0/¢, | Maremarnueckuit
HHTCpHpeTatin %g Temst 3.1, 3.2, 3.3 [l-o/c, 3.4 AMICTATT
unpopmanuu, u P 4, Tewn 4.1, 42, 43, 4.4, 45, 4.6, | AnAuBnAyabHas
UH(POPMALIMOHHBIC 4.7 -o/c, 4.8,4.9,4.10, 4.11 CaMOCTOSITeIIbHAS
TEXHOJIOTHH IS P 5, Temsr 5.1, 5.2 pabota
BBITIOJTHEHUS 3a]1a4 P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue
npodeccuoHanbHON 6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pe3ynbTaToB
JEATENBHOCTH P7,Temn 7.1,7.2,7.3,74,7.5,7.6, IPAKTUYECKHUX PaboT

7.711-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16,7.17

P 8, Tewmsrl 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 9.1,9.2,9.3,9.49.5

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

3amuTa TBOPUYECKUX
pabort

3amura
WHIUBUIYJIbHBIX
IPOEKTOB
KonTponbhas padbora
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P12, Temn 12.1,12.2, 12.3,12.4 Brmmonnenue

P 13, Temnr 13.1, 13.2, 13.3, 13.4, AK3aMEHAIIMOHHBIX

13.5 I1-o/c, 13.6 3amaHmil

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

14.5 I1-o/c, 14.6
OK 03. IltanupoBaTh U P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBaHue
peann3oBEIBaTH coocTBeHHOE | 1.6 YcTHBIN onpoc
po(eccHoHaNnbEHOE U g 62, Tembi 2.1, 2.2, 2.3, 2.4, 2.5 T-0/¢, | Maremarmueckuit
JITAHOCTHO® PasBHTHe, P 3, Temst 3.1, 3.2, 3.3 [l-o/c, 3.4 AMICTATT
TpeANPUHIUMATECKY O P 4, Tembl 4.1, 42, 43, 4.4, 45, 4.6, WNupuBuyanbpHas
JIeATEILHOCTD B 4.7Tl-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITCIIbHAS
npodeccuonansHOM chepe, P 5, Tems 5.1, 5.2 pabota
WCIIOJIb30BaTh 3HAHUS 110 P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue
(bUHAHCOBOI TPAaMOTHOCTH B 6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pe3yabTaToOB

Pa3JINYHBIX KU3HCHHBIX
CUTyalusax

P7, Tems 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 11-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16,7.17

P 8, Temsrl 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 9.1,9.2,9.3,9.49.5

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

NpaKTUYECKUX padoT
3amuTa TBOPUYECKUX
pabort

3amura
WHIUBUIYJIbHBIX
IPOEKTOB
KonTponbhas padbora

P 12, Tems 12.1, 12.2, 12.3, 12.4 Brimonwenye

P 13, Tems1 13.1, 13.2, 13.3, 13.4, JHSAMCHAHOMHRIX

13.5 IT-o/c, 13.6 3a/laHuH

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

14.5 I1-o/c, 14.6
OK 04. 5ddexTuBHO P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBaHue
B3aMOJEHCTBOBATh U 1.6 YcrHblit onpoc
paboTaTh B KOJJIEKTHBE U g 62, Tembi 2.1, 2.2, 2.3, 2.4, 2.5 T-0/¢, | Maremarmueckuit
KoMarie P 3, Temsr 3.1, 3.2, 3.3 [l-o/c, 3.4 AHICTAHT

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

4.711-0/c,4.8,4.9,4.10,4.11 CaMOCTOATCIbHAA

P 5, Temsr 5.1, 5.2 pabora

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

6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pe3yNbTaToB

P7,Temr 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 11-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Temrul 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 9.1,9.2,9.3,9.49.5

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

P12, Temnr 12.1,12.2,12.3, 12.4

P 13, Temnr 13.1, 13.2, 13.3, 13.4,
13.5 I1-o/c, 13.6

PaKTUYECKUX padoT
3amuTa TBOPUYECKUX
pabort

3amura
WHIUBUIYJIbHBIX
IPOEKTOB
KonTponbhas padora
Brimonnenune
9K3aMEHAIMOHHBIX
3aJaHuN
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P 14, Temsr 14.1, 14.2, 14.3, 14 .4,
14.5 I1-o/c, 14.6

OK 05. OcymiecTBisaTh
YCTHYIO U TUCHMEHHYO
KOMMYHHKAITHIO Ha
TOCYJITapPCTBEHHOM SI3BIKE
Poccuiickoit ®enepaiyu ¢
y4eTOM O0COOCHHOCTEH
COITMAIBHOTO M KYJIbTYPHOTO
KOHTEKCTa

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

P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 TI-o/c,
2.6

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

P 4, Temsl 4.1, 4.2, 4.3, 4.4, 4.5, 4.6,
4.7 I1-0/c, 4.8,4.9,4.10,4.11

P5, Temrr 5.1, 5.2

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

P 2, Temm 2.1, 2.2, 2.3, 2.4, 2.5 I1-o/c,
2.6

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

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

P35, Temsr 5.1, 5.2

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11
P7, Teme1 7.1,7.2,7.3,74,7.5,7.6,
7.7 I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16,7.17

P 8, Temsrl 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tems 9.1,9.2,9.3,9.49.5

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

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13 .4,
13.5I1-0/c, 13.6

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

14.5 I1-o/c, 14.6P 9, 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 IT-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3

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

13.5 I1-o/c, 13.6

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

14.5 IT-o/c, 14.6

TectupoBanue
VYeTHBI onpoc
MaremaTnaeckui
JHUKTAHT
NunuBuayanbHas
CaMOCTOSATEILHAS
paborta
[IpencraBnenue
pEe3yIbTaTOB
MPaKTUYECKUX PaboT
3ammTa TBOPUYECKUX
pabot

3ammura
WHIMBHUIYaJIbHBIX
MPOEKTOB
KonrponsHas padora
Brimonnenue
AK3aMEHAIIMOHHBIX
3aJaHui

OK 06. IIposaBnsaTh
IPaXKIaHCKO-
NaTPUOTUYECKYIO TTO3UIIHIO,
JIEMOHCTPHUPOBATH
OCO3HAHHOE MOBEJCHHUE Ha
OCHOBE TPaUIIUOHHBIX
00IIeYeTIOBEUCCKUX

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

P 6, Temn 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7, Teme1 7.1,7.2,7.3,74,7.5,7.6,
7.7 I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16,7.17

TectupoBanue
VYeTHblIi onpoc
Marematnueckui
JUKTAHT
NunuBunyanbHas
CaMOCTOATENbHAs
pabota
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IIEHHOCTEH, B TOM YHCIIE C
y4€TOM rapMOHM3ALUN
MEXHALMOHAIBHBIX U
MEXPEJIUTUO3HBIX
OTHOILUEHUN, TPUMEHSATh
CTaHJAPThI
AHTUKOPPYILIMOHHOTO
MOBEJCHUS

P8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P 14, Temsr 14.1, 14.2, 14.3, 14 .4,
14.5 I1-o/c, 14.6

IIpencraBnenue
pe3yabTaToB
NpaKTUYEeCKUX padoT
3aimuTa TBOPUECKUX
pabort

3amura
WHIUBUIYTBHBIX
IPOEKTOB
KonTponbnas padbora

Brimonnenue

9K3aMEHAIIMOHHBIX

3aJaHuN
OK 07. CoaeticTBOBaTh P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5, | TectupoBanue
COXPaHEHHUIO OKpYXKarolen 1.6 VYeTHBIN o1poc
CPEJIBI, pECYPCOCOEPEKEHHIO, g 62’ Temsr 2.1, 2.2, 2.3, 2.4, 2.5 T1-0/¢, | Maremaruueckuit
HPHMCHATS 3HAHMS 00 P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4 AHICTAtT
U3MEHEHUHU KJIMMaTa, P 4, Tewmpl 4.1, 42, 43, 44, 4.5, 4.6, WnpuBuyanbHas
HPUHIHIIBI OEPEKITUBOTO 4.7Tl-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOsITEeNIbHAs
MPOU3BOCTBA, YH(HEKTHBHO P 5, Temn 5.1, 5.2 paborta
JICHCTBOBAThH B P 6, Temrl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue
Ype3BbIYAHBIX CUTYaLMSIX 6.7 II-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pe3ysbTaToB

P7, 6 Temsr 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

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

P 10, Temsr 10.1, 10.2, 10.3, 104
P11, Temsr 11.1,11.2, 11.3 I1-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

NpaKTUYECKUX padoT
3aiuTa TBOPUYECKUX
pabor

3amura
VHTUBH/ Ty TbHBIX
IPOCKTOB
KonTponbhas padota

P12, Temsr 12.1, 122, 12.3, 12.4 Brnonmenne
P 13, Temsr 13.1, 13.2, 13.3, 13.4, HGAMCHAHOMHRIX
13.5 IT-o/c, 13.6 3ajaHnn
P 14, Temsr 14.1, 14.2, 14.3, 14.4,
14.5 I1-o/c, 14.6

K 1.1-1.7, 2.1-2.6 P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5, | TectupoBanue
1.6 VYeTHbI onpoc
P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/¢, | MaremaTmueckuii
2.6
P 3, Temsr 3.1, 3.2, 3.3 T-o/c, 3.4 AITART
P 4, Temsr 4.1, 42, 43, 4.4, 4.5, 4.6, | AHAuBUAyanbHAs
4.711-0/c,4.8,4.9,4.10,4.11 CaMOCTOATC/IbHAA
P 7, Tems 7.1,7.2,7.3,7.4,7.5, 7.6, pabora
7.7 I1-0/¢,7.8,7.9, 7.10 I1-o/c, 7.11, [IpencraBnenue
7.12,7.13,7.14,7.15,7.16,7.17 pe3yJIbTaTOB

P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P11, Temsr 11.1, 11.2, 11.3 II-0/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

NpaKTUYEeCKUX padoT
3aiuTa TBOPUYECKUX
pabor
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P 13, Temnr 13.1, 13.2, 13.3, 13.4,
13.5 I1-o/c, 13.6
P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5

IT-o/c, 14.6
[TpodeccrnonambHO-OPHEHTUPOBAHHOE
coziepKaHne

3amura
WH/IMBUTyJTbHBIX
MIPOEKTOB
KonTponbhas padbora
Brmonaenune
9K3aMEHAIIMOHHEIX
3aaHul

46



