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1. OBIIAA XAPAKTEPUCTHKA PABOYEN IHPOI'PAMMBI
OBIIEOBPA3OBATEJIBHOU JUCIUIIVIMHBI «<MATEMATHUKA»

1.1. MecTo AUCHUILIMHBI B CTPYKType NnpodecCHOHAIbHONH 00pa3oBaTeIbHOM
nporpammsl CIIO:

OOpazoBaTenbHas AUCUMILIMHA «MareMaTuka» sBisieTcsd 00A3aTeIbHOW 4YacThIO
0011e00pa3oBaTeIbHOrO IIMKJIa OCHOBHON 00pa3oBaTeIbHON MpOrpaMMbl B COOTBETCTBUU
c ®IroC CIIO mno cneuuanbHocty 09.02.07 WuHpopMalMOHHBIE CHCTEMBI U
IporpaMMUpPOBaHNE, KBATH(PHUKAIU: pa3paO0OTIYMK B€O U MyJIbTUMEINIHHBIX TPHI0KCHHNA

1.2. lleau v muiaHupyeMble Pe3yJbTaThl 0CBOEHUS TUCIHHUIIUHDI
1.2.1. lHeab TUCHUIINHBI

Cogepxanue mporpaMMbl 00111€00pa30BaTeNbHON JUCHUIUIMHBL  «MaTeMaTukay
HaIpaBJIEHO Ha JOCTI)KCHUE PE3YyJIbTATOB €€ M3yUCHHs] B COOTBETCTBUH C TPEOOBAHUSIMHU
dI'OC COO ¢ yuerom npodeccuonanpHoit Hanpasiennoctu ®I'OC CIIO.

1.2.2. Ilnanupyemble  pe3yJibTATBl  OCBOCHHS  001Ie00pa30BaATEIbLHOI
aucuIIMHLI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe ®I'OC COO

Oco0oe 3HaueHue AUCIUILUIMHA uMeeT rpu popmupoBanuu u pazsutuu OK u T1K.



O0mme KOMNEeTeHIIUHA

Il1anupyembie pe3yabTaThl 00y4eHHU s

OO0uue JMCUMIVIMHAPHbIE
OK 01 BriOupaTh criocoOsl - TOTOBHOCTb K TpyAy, OCO3HAHUE -BJIaJeTh METOJAMU [J0Ka3aTeJIbCTB, AJITOPUTMAMU
pelieHus 3a1a4 LIEHHOCTH MacTepCTBa, TPYAOI00HE; pelieHus 3a1ad; ymMeHue (OopMyJIUpOBaTh OIPEIEICHHUS,
1po(heCcCUOHATILHON - TOTOBHOCTh K AKTHMBHOM JAESATEIbHOCTU@AKCHOMBI M TEOPEMBI, NPUMEHATb WX, IPOBOAUTH
NEATEIbHOCTH TEXHOJIOTUYECKON u COLIMAIbHOM|IOKA3aTENIbHBIE PACCYKICHUS B XOJI€ PEIICHUS 3a/1a4;
NPUMEHNUTEIBHO HaIIPaBJIECHHOCTH, CIIOCOOHOCTH - YMETh ONEPUPOBATH MOHATHUSIMU: CTENEHb YHUCIA,
K pa3JINYHbIM KOHTEKCTaM [MHHUIIMUPOBATH, IJIaHUPOBATh uiorapuM  YUCiIa; YMEHUE BBINOJHATH BBIYMCICHHE
CaMOCTOSITEJILHO BBITIOJIHATh TaKyIOBHAYeHU 1 MpeoOpa30BaHMs BHIPAKEHUN CO CTENEHSIMU U
NEATENBHOCTD; norapupmamMu, npeoOpa3oBaHus APOOHO-PAIIMOHATBHBIX
- HMHTEpeC K Ppa3IUuHbIM cdepaMBhIpaKEeHUI;
npodeccuoHaIbHOM 1eITeNTbHOCTH, - YMETh ONEPUPOBATh MOHATUSMH: PALlUOHAIIBHEBIE,
Osnanenue YHUBEPCAIbHBIMUMPPALIMOHAIbHBIE, NOKa3aTeJbHbIE, CTEIICHHBIE,

y4eOHBIMH TI03HABATEILHBIMH JICHCTBHSIMU:

a) 0a30BbIC JIOTUYCCKHE NCHCTBUS:

- CaMOCTOSITENIBHO (OPMYIIHPOBATH U
AKTyaJIM3UPOBaTh MPOOJIEMY, paccMaTpHBaTh
e¢ BCECTOPOHHE;
yCTaHABJIMBATh CYIIECTBEHHBIN
NpU3HAK WJIM OCHOBaHUS IS CpaBHEHUS,
KiaccupuKaIuyu 1 0000IeHHUS;

- OOpPENEIATh ULENU JESTEIbHOCTH,
3a/aBaTh  IapamMeTpbl W  KPUTEPUH  UX
TOCTHIKECHUS,

- BBIBJISITH ~ 3aKOHOMEPHOCTH  H

[IPOTUBOPCYHNA B PaCCMATPUBACMBIX ABJICHHUAX;

- BHOCHUTb KOPPCKTHUBLEI B ACATCIIbBHOCTD,
OLCHHMBATb COOTBCTCTBHC PC3YJIbTATOB LICIIAM,
OLICHNBATDH PHUCKHU HOCJIGI[CTBI/Iﬁ

jrorapu(MUYECKie, TPUTOHOMETPUYCCKHEC YpPaBHCHHUS U
HEPaBEHCTBA, UX CUCTEMBI;
yMETh ONEpUPOBaTh TOHATHAMH: (DyHKIHS,
HernpepblBHAsT (DYHKIWSA, MPOW3BOJHAS, IepBOOOpa3Has,
OIpeeNICHHBI WHTETPAN, yMETh HaXOIUTh IMPOU3BOIHEIC
DIIEMEHTApHBIX  (QYHKIWH, WCHOJB3ys  CIPaBOYHBIC
MaTepUalbl; HWCCIENOBaTh B TMPOCTCUINUX  CIydasx
(GYHKIIM Ha MOHOTOHHOCTBH, HaXOIUTh HAHOOIBIINE H
HAaUMCHBIIME 3HaueHUs (QYHKIUN;, CTPOUTh Trpaduku
MHOTOYJICHOB C HCITIOJIb30BaHUEM amnmapara
MaTEMaTHYECKOTO aHaIN3a; MPUMEHSTh MPOU3BOIHYIO MIPU
pelIeHnH 3a7ad  Ha JBIDKEHWE; pelaTh MPaKTUKO-
OpUEHTUPOBAHHBIC 3a/1a4W HA HAUOOJBIIINE U HAMMEHBIIIHE
3HAYeHUsI, HA HAXO0XKJICHHE IyTH, CKOPOCTH U YCKOPEHUS;

- YMETh ONEPUPOBATH MOHATHUSAMU: pPAIMOHAIBHAS
byHKIMS, TOKa3aTenbHass (QYHKIUS, CTeTICHHAsT (DYHKIWS,
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NEATEIIbHOCTH;
pa3BUBATh KPEATUBHOE MBIIIJICHUE
pU pelIeHUH )KU3HEHHBIX TPOOJIeM

0) 6a30BbBIC HCCIIeIOBATEIbCKUE
IEUCTBUA:

- BJIaAe€Th  HaBBIKAMU  Yy4E€OHO-
MCCIIEI0BATEIbCKON u IIPOEKTHOM
NesSATeIbHOCTH, HaBBIKAMHU pa3penicHus
npoOeM;

BBISIBIISITh TIPUYMHHO-CJIE/ICTBEHHbIE
CBS3M U aKTyaJlM3MPOBATh 3aJauy, BbIJIBUTATH
rUIO0TE3y €€ PEeIeHUs], HAXOJIUTh apryMEHThI
JUIsT  J0Ka3aTebCTBA CBOUX YTBEPIKICHMIA,
3a/1aBaTh MapaMeTpbl U KPUTEPUH PELICHNUS;

- aHAJIM3UPOBATH MOJIYYCHHBIE B XOJI€

PCHICHUA 3adda4uu PC3YyJIbTATbl, KPHUTHUYCCKH
OLICHNBATDH HnXx AJOCTOBCPHOCTD,
[MPOTrHO3UPOBATb HN3MCHCHHC B HOBBIX
YCIIOBUAX;

- YMCTb IICPCHOCUTD 3HaHHUA B

MO3HABATEIBHYI0 M MPAKTUYECKYIO OO0JIaCTH
YKU3HEIESATEIbHOCTH;
YyMETh HHTETPUPOBATH 3HAHUS U3
[Pa3HBIX MIPEAMETHBIX 00JacTel;

- BBIJIBUIaThb HOBBIC WJIEHM, IpEIJIaraTh
OpUTMHAJIBHBIC MIOJIXOAbl U PEUICHUS;

U CIOCOOHOCTh WX WCIIOJNIB30BAHUSA B
MMO3HABATEIILHON U COLIMATIbHOW MPAKTHUKE

orapugmuyeckas  QyHKIus, TPUTOHOMETPHUYECKUE
(byHKUuMU, oOpaTHbIe (PYHKIMU; YMEHHE CTPOUTH rpaduKu
M3YYeHHBIX (YHKIMI, UCHOJb30BaTh TIpaduKd MpHU
M3YYEHUH MPOLECCOB M 3aBHCHUMOCTEH, IMpHU pPELICHUU
3ajady U3 JAPYTUX Yy4eOHBIX MpeaMEeTOB U 3ajady u3
peaslbHOM KU3HM; BBIpaXkaTh (opMysaMH 3aBUCHUMOCTH
MEXYy BETUYMHAMU;

- YMETb peliaTh TEKCTOBbIE 3a/]a4l Pa3HbIX TUIIOB (B
TOM YHCJIE Ha MPOLIEHTHI, JIOJIM U YacTH, HA JIBHXKEHHUE,
paboTy, CTOMMOCTb TOBAapOB M YCIIYI, HaJIOTH, 3aJa4d M3

oOjacTh  ympaBjieHUs  JUYHBIMU W CEMEHHBIMU
(¢buHaHCAMU);  COCTaBISATh  BBIPAKCHHS, ypaBHEHUS,
HEPAaBEHCTBA W HX CHUCTEMBl IO YCJIOBUIO 3aJayH,
MCCIIeIOBaTh  IOJIyYEHHOE  pEIIeHWEe U OlLIEHUBATH
MPaBAONOA00HOCTh PE3yIbTATOB;

- yMeThb ONEpPUPOBATh IIOHATUSMHU: CPEIHEE

apI/I(l)MeTI/ILIGCKOG, MCAHAaHaA, HauOoJIbIIIee U HAaMMEHBIIIEE
SHAYCHUS, pasMax, JUCIICPCUSA, CTAHAAPTHOC OTKIOHCHHC
UHCJIOBOT'O Ha60pa; YMCTb HM3BJICKATb, HHTCPIIPCTUPOBATH

nHpopManuio, TpeJACTaBICHHYHO B  Tabiuiax, Ha
nmuarpaMmax, — rpadukax, — OTpPakalollyld  CBOMCTBa
pCANBHBIX ~ TPOLIECCOB M SIBJICHWUH;  IIPEJICTaBIIAThH
uHQOpMalMI0 ¢ TMOMOIIBI TaOJHI] W JHUarpamu;

MCCIIEIOBAaTh CTAaTUCTHYECKUE JIAHHBIE, B TOM YHCIE C
NpuMEHEHHEM TpadUdecKuX METOJAOB W DIIEKTPOHHBIX
CPEICTB;

- YMETh ONEPUPOBATH MOHATUAMU: CIYyYANHBIN OIBIT
U Cly4dailHOe COOBITHE, BEPOSTHOCTh  CIy4allHOTO
COOBITHSI;  yYMEHUE  BBIUHMCISATH  BEPOATHOCTH  C

MCTIOJIB30BaHNEM TpadUYeCKUX METOJ0B; NPHUMEHSITh




(bopMyNbl  CIOXKEHHSI W YMHOXEHHUS BEPOSTHOCTEM,
KOMOMHATOpPHBIE QakThl U (HOPMYJIBI IPU PEILICHUU 3a]1ay;
OLICHUBATh BEPOSTHOCTU PEATBHBIX COOBITUI; 3HAKOMCTBO
CO CIOy4yallHBIMM BEJIMYMHAMM; YMEHHE TPUBOIUTH
OpUMEpPbl MPOSBICHUS 3aKOHAa OOJBLIMX 4YHCENl B
MIPUPOTHBIX M OOIIECTBEHHBIX SIBICHUSIX;

- YMETh ONEpPUPOBATH MOHATHIAMH: TOYKa, MpsMas,
MJI0CKOCTb, IPOCTPAHCTBO, JBYTPAaHHBIN yrou,
CKpEIIMBAIOIIUECS npsiMbIE, napajjiebHOCTb u
NEPHEHAUKYISIPHOCTD NPSIMBIX U MJIOCKOCTEH, Yroa MEXIy
OPSIMBIMH, YTOJI MEXAY NPSAMOM M IJIOCKOCTBIO, YIOJ
MEXAY TUIOCKOCTSIMH, pAacCTOSSHUE OT TOYKH  JI0
MIOCKOCTH, PACCTOSTHUE MEXIY TMPSMBIMU, PACCTOSHUE
MEXIYy IUIOCKOCTSAMH; YMEHHME HCIOJb30BaTh  IPHU
pelieHnr  3a]a4  M3Y4YeHHble (PaKThl U TEOPEMbI
[UIAaHUMETPUM; YMEHHUE OLEHHBATh pa3Mepbl OOBEKTOB
OKPY’KaroIllero Mupa;

- YMETh OIEPUPOBATH NOHATUSMU: MHOI'OTPAHHUK,
CEeueHUEe MHOTOTpaHHMKa, KyO, mapajienenume]], npusma,
nupaMuia, GUrypa U NOBEPXHOCTh BpaLIEHUS, UJIMHAD,
KOHyC, Immap, cdepa, cedeHUs (QUTYpHl BpalieHUs,
[UIOCKOCTb, Kacaromascs c@epbl, LUIUHApA, KOHYCa,
[UIOIIA b TOBEPXHOCTH NHPaMUIbI, IMPU3MBI, KOHYCA,
[VIHHAPA, IUIOIAIb cdepsl, 00BEM KyOa,
PSIMOYTOJIBHOTO Mapauiesienunes1a, MupaMuIbl, TPU3MBI,
[MUIMHIpPA, KOHyca, IIapa; yMEHUe  H300paxkaTh
MHOTOTPAHHUKH U MOBEPXHOCTHU BpAILlEHUs, UX CEUECHUS OT
PYKH, C TIOMOIIBIO YEpPTEKHBIX HHCTPYMEHTOB U
DIIEKTPOHHBIX CPEACTB; YMEHUE PACIIO3HABATh CHMMETPHIO
B IPOCTPAHCTBE; YMEHHE pACIO3HAaBATh MPaBHJIbHbIC




MHOTOTPAHHUKHU;

- YMETh ONEPUPOBATh MOHATHSIMU: JBUXKEHUE B
[IPOCTPAHCTBE, MOAOOHBIE (UIYpbl B IPOCTPAHCTBE;
VCIIOJIb30BAaTh OTHOILIEHUE IUIOLIAJEH ITIOBEPXHOCTEN U
00BEMOB NTOJI0OHBIX (DUTYP TIPU PELICHUU 33/1aY;

- yYMEThb BBIYUCIATH T€OMETPUYECKHUE BEIUYMHBI
(1nmvHa, yroi, miomanab, 00beM, IUIOAab MOBEPXHOCTH),
MCIIONIB3YSl U3YYCHHBIE (POPMYJIIBI U METOJIbL;

- YMETh ONEPHUPOBATH MOHSATUAMU: MPSIMOYTOJIbHASL
CUCTeMa KOOpAWHAT, KOOPJUHATHI TOYKH, BEKTOD,
KOOPJAMHATBI BEKTOpa, CKAJISIPHOE MPOU3BEIICHHUE, YIOJI
MEXIy BEKTOpaMU, CyMMa BEKTOPOB, TPOU3BEJCHUE
BEKTOpAa HAa YHCJIO; HAXOAUTh C IOMOIIBI0 HM3YYCHHBIX
dbopMysT KOOpPAMHATHI CEPEIMHBI OTPE3Ka, PACCTOSIHUE
MEXTy IByMsI TOUKaAMU;

-yMeTh BBIOUpATh MOAXOASIIMA WU3YYEHHBIM METOI
U1 pellleHusl 3aJadd, paclo3HaBaTh MaTeMaTHYECKUeE
(bakThl W MaTeMaTU4YeCKhe MOJEIH B MPHUPOAHBIX U
OOIIECTBEHHBIX  SABJICHUSX, B  HCKYCCTBE; YMEHHUE
MPUBOAUTH  MPUMEPHl  MaTeMaTUYECKUX  OTKPBITUUI
[POCCUNCKOM 1 MUPOBOM MaT€MaTUYECKON HAYKH.

-yMETh OINEPUPOBATH MOHATUSIMU: OIpPEIEICHUE,
aKCHOMa, TEOpeMa, CIIEICTBUE, CBOMCTBO, IPU3HAK,
TOKA3aTeIhCTBO, PAaBHOCHIIBbHBIE (OPMYIMPOBKH; YMEHUE
dbopmynupoBaTh ~ oOpaTHOE W MPOTHBOIOJIOKHOE
YTBEPKIACHUE, TPUBOAUTH MHPUMEPBI U KOHTPIPUMEPHI,
MCIIOb30BaTh ~ METOJ  MaTreMaTH4eCKOW  HHAYKIUU;
MPOBOJIUTH JOKA3aTEIbHbIE PACCYKICHUS TMPU PELICHUU
3amady, OILICHUBATH JIOTUYECKYIO MPaBUIIbHOCTh
PACCYXJCHHUI;




- YMETh OIIEpUPOBATh TMOHATHUSIMHU: MHOXECTBO,
MOJIMHOXECTBO, OIEPAIMKM HAaJ] MHOXXECTBAMH, YMCHUE
MCIIOJIB30BaTh TEOPETHUKO-MHOXKECTBCHHBIM armapar s
OMHMCAHMS PeabHBIX TPOIECCOB U SBICHUN TIPH PEIICHUN
3a/1a4, B TOM YUCJIEC U3 JAPYTUX YICOHBIX MPEIMETOB;

- YMETh ONEPHPOBATH MOHATHAMU: Tpad, CBI3HBIN
rpad, 1epeBo, UK, Ipad Ha IMIOCKOCTH; YMEHUE 3a/1aBaTh
U ONHWCBHIBaTh  rpadbl  pPa3IMYHBIMH  CIIOCOOAMU;
MCITI0JIB30BaTh Tpadbl PU PEIICHUH 3a/1a4;

- yMeTh CBOOOJHO OIEPUPOBATH TMOHATUSIMU:
COueTaHHWe, IEePEeCTaHOBKA, YHCJIO COYETaHUM, UHCIIO
MepPeCTaHOBOK, OWMHOM HbIOTOHA; YMEHHE NPHUMCHSTH
KOMOWHATOPHBIC (AaKThl W PACCYKJICHHUS JUIA PCEHICHUS
3aay;

-yMETh ONCPHPOBATH IMMOHATUSAMHU: HATYPaJIbHOE
YICIIO, IIEJI0€ YHUCII0, OCTATOK MO MOAYJIIO, PAlMOHAIbHOE
YHCIIO, UppalMoOHaIbHOE 4HCIIO, MHOKECTBQ]
HATypaldbHBIX, IEJIBIX, PAIlMOHAIBHBIX, IEHCTBUTEIBHBIX
YlCell; YMEHHE WCIIONb30BaTh IMPU3HAKK JEIUMOCTH,
HAUMEHBIIUNA OOILIMIl JEJIUTEIh, W HAWMEHBIIEEe 00IIee
KpaTHOE, anropuT™M EBKiIMAa TMpu pelIleHud 3ajad;
BHAKOMCTBO C Pa3IMYHBIMU TIO3UIIMOHHBIMH CHUCTEMaMU
CUMCIICHUS;

- yMeTh CBOOOJHO OIEpPUPOBATh TOHITHIMHU:
CTETICHh C LIEJbIM II0KAa3aTEeJEeM, KOPEHb HaTypalbHOUN
CTETICHH, CTETICHb C PAIIMOHATBHBIM MMOKa3aTeJIeM, CTETICHb
C  JICUCTBUTENBHBIM  (BEIIECTBEHHBIM)  IIOKA3aTEJEM,
jjorapudM  YHclia, CHHYC, KOCHHYC W  TaHTEHC
MPOU3BOJILHOTO YUCIIA;

- yYMETh ONEPHUPOBATh TMOHATHUSIMU: TOXKJIECTBO,




TOXKIECTBEHHOE npeobpa3zoBaHue, ypaBHEHHUE,
HEpaBeHCTBO, CHCTEMa YPaBHEHMH U  HEPABEHCTB,
PaBHOCWJIBHOCTh YpaBHEHHH, HEPABEHCTB U CHCTEM,
palMoOHANbHBIE,  UppAlMOHAJbHBIE,  IOKa3aTeJbHbIC,
CTETICHHBIC, JIOTapU(PMUYECKHE, TPUTOHOMETPUIECKHE
YpaBHEHUSI, HEPAaBEHCTBA M CHUCTEMBI; YMEHHE pellaTh
YpaBHEHUSI, HEPAaBEHCTBA M CHUCTEMBI C IOMOIIBIO
pa3MYHBIX IPUEMOB; peIllaTh YpaBHECHHS, HEPABEHCTBA U
CHCTEMBl C TapaMeTpoM; TMPHUMEHITh ypaBHEHHUS,
HEPaBEHCTBA, MX CHCTEMBI JUIS PEIICHUS MaTeMaTHUECKUX|
3a/lay U 3374 U3 pa3IMyHbIX 001acTeil HayKu U peaibHON
PKU3HU;

-yMETh CBOOOIHO ONEPUPOBATH MOHATUSMH: TPAPUK
byHkuuu, obOpaTHas (QYHKIMS, KOMIO3ULMUSA (QYHKIIHH,
HeliHAs (QYHKIWSA, KBaJpaTUdHAas (DYHKIHSA, CTENECHHAs
(byHKIMS C IeNbIM IOKa3aTesieM, TPUTOHOMETPHUYECKHUE
byHKIMK, oOpaTHbIE TPUTOHOMETPUUYECKUE (PYHKIIUH,
MokaszareibHas M Jiorapudmudeckas (QyHKIUU; yMEHUE
CTpOUTh rpaduku GyHKUIUN, BBITOIHATH MPEe0Opa3OBaHUS
rpauKoB () yHKIIHI;

yMEHHE UCIONb30BaTh Trpaduku GyHKIUNH I
M3Y4YCHHS TIPOIECCOB U 3aBUCHUMOCTEHN TIPU PEIICHUH 3a/1a4
U3 JIpYyruX Y4eOHBIX MPEIMETOB U U3 PEAlbHON >KU3HHU;
BEIpaKATh (HOpPMyTIaMU 3aBUCUMOCTH MEXK]Ty BEIIMUNHAMU;

yMEeHHE CBOOOJHO  ONEpPUPOBATh  MOHATHIMMU:
YETHOCTh byHKIINH, MEPUOANYHOCTD byHKIIUY,
OTPAaHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTH (DYHKITHH,
DKCTpeMyM  (YHKIUH, HauOoJblIee U HaUMEHbILEE
3HaueHUs (PYHKIIMM HA TIPOMEXYTKE; YMEHHUE MPOBOIUTH
vcciaeoBaHue (PyHKINH,




YMEHHE UCIHOJb30BaTh CBOHCTBA U  rpaduKu
(yHKUMN 1715 peleHus ypaBHEHU, HEPABEHCTB U 3a7a4 C
napamMeTpaMu; “300pakaTb Ha KOOPIMHATHOM IUIOCKOCTH
MHOJXECTBA PCLICHUNM YypaBHEHUM, HEPABEHCTB U HUX
CUCTEM,;

-yM€Tb ~ CBOOOJTHO  OINEpPUPOBATh  MOHATHUIMMU:
[I0CIIEI0BATEIBHOCTh, ~ apu(MeTHyeckas  Iporpeccus,
reoMeTpUYecKas Mporpeccusi, OECKOHEYHO YyObIBarouas

reoMeTpuIecKas Iporpeccus; yMEHUE  3a/1aBaTh
[OCJICAOBAaTEIIBHOCTH, B TOM YHCIE C  IIOMOIIBIO
PEKYppPEHTHBIX (POpMYyII;

- YMETh ONEepUpPOBATH MOHATUSIMU: HEMPEPHIBHOCTH
(byHKIMK, acUMOTOTHI rpaduka (QyHKIUH, TepBas U
BTOpas Mpou3BoAHAas (QYHKUMUHU, TEOMETPUUYECKUU U
(bu3nueckuii  CMBICI  MPOU3BOJHON, MepBOOOpa3Has,
OIpENETICHHbI HMHTETrpasl; YMEHUE HAaXOAUTh ACUMITOTHI
rpa¢puka (QYHKIUH, YMEHUE BBIYMCIATH MPOU3BOJHBIC
CYMMBI, TPOMU3BEAEHUS, YAaCTHOIO U  KOMIIO3HUIIHUU
(yHKIMHA, HaXOAUTh YpaBHEHHE KacaTelIbHOW K Ipaduky
GbyHKIIY;

YMEHHE  HCHOJb30BaTh  IMPOU3BOJIHYIO s
MCCIIeIOBaHNUA (DYHKUMH, Ui HAXOXKACHHS HAWIy4IIEero
pelieHuss B TPHUKIAAHBIX, B TOM YHCIE COIMAIBHO-
HPKOHOMHUYECKHUX U (PU3MUECKUX 3a]auax, IS ONpeaeeHus]
CKOPOCTH W YCKOPEHUS; HaXOAWUTh IUIOUIAAH U OOBEMBI
Guryp Cc NOMONIBIO HHTErpana; MPUBOJIUTH MPUMEPHI
MaTEMaTUYECKOTO  MOJAEIMPOBAaHUSA € I[IOMOIIBIO
i epeHInanbHbIX YPaBHEHUM;

- YMETh OIEPUPOBATH MOHATUSAMHU: KOMIUIEKCHOE
YKMCJIO, CONpPSDKEHHBbIE KOMIUIEKCHBIE 4YHCIAa, MOAYJIb U




APrYMEHT  KOMIUIEKCHOTO  uucia, (¢opMmMa  3aIucH

KOMITJIEKCHBIX qucell (reomeTpuueckas,
TPUrOHOMETpUYECKass W ainreOpaumyeckas);  yMeETb
[IPOU3BOJIUTH apupmeTnyecKkue AeiCTBUS C
KOMIUIEKCHBIMU ~ YHCJIAMU;  HPUBOJUTH  IPUMEPHI

MCITOJIb30BAHUS KOMIUIEKCHBIX YHCEIT;

- yYMETh CBOOOJHO OIEPUPOBATH MOHSATUIMMU:
cpenHee apudMeTHueckoe, MeauaHa, HaubOoJbliee U
HAaVMEHbIIIEE 3HAYCHUS, pa3Max, JUCIIEPCHs], CTAHAAPTHOE
OTKJIOHCHHUE [IJI1 ONHUCAHUSl YWCIOBBIX JIaHHBIX, yMEHUE
MCCIIEOBAaTh CTATHCTUYECKHE JAHHBIE, B TOM YHCIE C
MPUMEHCHHEM Tpa@UUecKuX METOJIOB W AJICKTPOHHBIX
cpencts;  rpaduyecKd — HCCIAEAOBaTH  COBMECTHBIC
HAOJIIOICHUSI C TOMOINBIO JUarpaMM pacCEeUBaHHS U
IIMHEMHON PErpeccuy;

- yMETh HaXOAUTh BEPOATHOCTH COOBITHH C
MCIIOJIb30BaHNEM rpadUyecKuX METOO0B; MPUMEHSTH IS
pemieHust 3aga4  QOpMyINbl  CIOXKEHUS W YMHOXEHUS
BEpPOSITHOCTEH, (OpMYITy MOJHON BEPOSTHOCTH, POPMYITY
bepHyun, KoMOuWHaTOpHBIE (aKTBI W (POPMYIIBL;
OLICHMBATh BEPOSTHOCTH PEATBHBIX COOBITUN; YMEHUE
ONepUpOBaTh  MOHATUSAMM:  CJIydailHasT  BEJIMYMHA,
pacrpeneneHue BEPOSITHOCTEMH, MaTeMaTUYECKOE
OKHMJIaHWE, JUCHEpPCUss M CTaHAApTHOE OTKJIOHEHHUE
CIIy4ailHOW BENWYUHBI, (YHKIIUU pacupeneieHuss u
[JIOTHOCTH PaBHOMEPHOTO, MOKa3aTEIbHOTO u
HOpPMaJIbHOTO PAacHpeiesieHUil; yMEHHE HCIO0JIb30BaTh
CBOWCTBA U3YUYEHHBIX PACOPEACICHUN ISl PELIEHUS 3a/1a4;
3HAKOMCTBO C TOHSTUSMU: 3aKOH OOJIBIINX YUCET, METObI

BEIOOPDOYHBIX ~ HCCIIEJIOBAHMI;  yMEHUE  MPUBOJUTH
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NpUMEphl TPOSIBICHHUA 3aKOHAa OONBIIMX 4YHCENl B
MIPUPOTHBIX M OOIICCTBEHHBIX SBJICHUAX;

- yMeTb CBOOOJHO OMEPHPOBATh MOHATHAMU: TOUKA,
npsiMasi, IUIOCKOCTh, MPOCTPAHCTBO, OTPE30K, JyY,
[JIOCKUM YIroJl, ABYI'PAHHBIA Yyroj, TPEXIPaHHBIA Yroi,
MepeceKauecs, NapaiebHble W CKPEUIMBAIOIINECS
NpsiMble,  MapaJJIeIbHOCTh W MEPHEHAUKYIISIPHOCTH
MPSIMBIX M IUIOCKOCTEH, YTrOJl MEXKIy MPSMBIMH, YTOJ
MEX]Ty TIPSIMOM ¥ TUTOCKOCTBIO, YTOJI MEXAY TUIOCKOCTSIMH;
YMEHHE HCIIONB30BaTh MPU PEIICHUH 3a7ad H3yYCHHBIE
(bakThl W TEOpEeMbl IUIAHUMETPHUHM, YMCHHE OIICHUBATH
pa3Mepbl OOBEKTOB B OKPYXKAIOIIEM MHpE; YMEHHE
OIEpUPOBATh  IMOHATHSIMH: MHOTOTPAaHHUK, CCUCHUE
MHOTOTpaHHHKA, TPaBUJIbHBI MHOTOTPaHHUK, IPH3Ma,
nupaMuaa, GUrypa ¥ MOBEPXHOCTh BPAIICHUS, LHIUHID,
KOHYC, Imap, cdepa, pa3BepTKa IMOBEPXHOCTH, CEUEHUS
KOHyCa M LUJIUHAPA, MapaiedbHble OCH WM OCHOBAHMIO,
CeYeHMe Imapa, IUIOCKOCTh,  Kacaromiasica  cQepsl,
[WINHIpPA,  KOHyCa;  YMEHHE  CTPOUTh  CEUYEHUE
MHOT'OTpaHHHKa, U300pa)kaTh MHOTOTPAHHUKH, (PUTYPHI U
MOBEPXHOCTH BpAICHUS, UX CEUYCHHUS, B TOM YHCIE C
MOMOIIBIO DJIEKTPOHHBIX CPEJCTB; YMEHHE MPUMEHSTh
CBOMCTBA TreoMEeTpUYecKuX (QUTyp, CamMOCTOSTEIHHO
dbopMynMpoBaTh  OMpEAeNeHUus  HM3ydaeMblX  QUryp,
BBIIBUTATh THUIIOTE3bl O CBOMCTBAX MW  MPHU3HAKaX
reoMeTpudecKkux (Guryp, o0OCHOBBIBATH WJIM OMPOBEpPraTh
X, yMEHHE NPOBOAUTH Kiaccupukanuio ¢Guryp Imo
pPa3IUYHBIM ~ TPU3HAKaM, BBIMOJTHATH  HEOOXOIUMBIE
NTOTIOJTHUTEIIBHBIE TTIOCTPOCHHUS;

-yMeTh  CBOOOJTHO  OMEpPUPOBATh  TOHITHIMU:
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iom@aab Qurypsl, o0beM (QUrypbl, BeIMYMHA YIJa,
PacCTOSHHE OT TOYKHU /0 IUIOCKOCTH, PACCTOSIHUE MEXKIY
NPSIMBIMH, PACCTOSIHUE MEXAY IUIOCKOCTSIMH, IJIOLIAb
chepbl, IJIOMAAL MOBEPXHOCTH NHUPAMHUABI, MTPHU3MBI,
KOHyca, LWIWHIpa, O00beM Ky0a, MPsSIMOYTrOJIbLHOTO
napajuiesienunena, MUPaMUIbl, MPU3MBL,  LUIUHAPA,
KOHyCa, IIapa; yMEHHE HaXOJUTh OTHOILIEHHE OOBEMOB
M0100HBIX PUTYD;

- yMeTh CBOOOJHO OINEpUpPOBaTh MOHATUSIMU:
NBUKEHUE, TMapajuyielbHBIi MEpPeHoC, CUMMETpUsl Ha
MJIOCKOCTU M B MPOCTPAHCTBE, MOBOPOT, IpeoOpa3zoBaHue
nono6usi, mnomoOHbIe (UIYyphl; yMEHHE pacro3HaBaTh
paBHBIE U TMOAOOHBIE (DUTYpHI, B TOM YHCJIE B IPUPOJE,
MCKYCCTBE,  apXUTEKType;  yMEHHE  HCIIOJIb30BaTh
reOMETPUYECKUE OTHOILIEHHUS, HAXOJIUTh T'€OMETPUUECKHE
BEJTMYMHBI (JJIMHA, YTOJ, IUIOMIAlb, 00bEM) IIPU PEUICHUU
3alady U3 JIPYruX Y4eOHBIX MPEIMETOB U M3 pealbHOU
PKU3HU;

- yMeTh CBOOOJHO OIEpPUPOBATh TMOHITHIMU:
MPSMOYTOJIbHASA CUCTEMA KOOPJAUHAT, BEKTOP, KOOPIUHATHI
TOYKH, KOOpDJAWHATBI  BEKTOpa, CyMMa  BEKTOpOB,
[TPOU3BEICHUE BEKTOPA HA YUCJIIO, Pa3JI0KEHUE BEKTOPA 1O
Oasucy, CKAJIIPHOE MIPOU3BECHUE, BEKTOPHOE
POU3BEACHUE, YIrOJd  MEXKIYy BEKTOpaMH; YMEHUE
MCII0JIb30BaTh BEKTOPHBI U KOOPAMHATHBIA METOI JIs
peleHus TeOMETPUYECKUX 3a]a4 U 3a]1a4 APYTUX YUeOHBIX
MpPEAMETOB; OINEPUPOBATH MOHATUSIMU: MarTpuua 2x2 u
3x3, ompenenuTesnb MATPULbI, T€OMETPUUYECKUUA CMBICI
OIPEAEITUTENS;

- YMEThb MOJEIUPOBATh pPEAIbHBIE CHUTYAllMd Ha
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SI3bIKE MATEMATHUKHU; COCTABIIATh BBIPAKCHUS, YPAaBHEHHS,
HEPAaBEHCTBA M HX CHUCTEMBl IO YCJIOBUIO 33JayH,
MCCIIEOBAaTh TOCTPOEHHBIE MOJEINA C HCIOIb30BAHUEM
anmnapata ajireOpbl, HWHTEPIPETUPOBATH MOJTYUYEHHBIN
PE3YJbTAT; CTPOUTh MAaTEMATUYECKHUE MOJIEIIA C TTOMOIIBIO
FEOMETPUUECKUX MOHITUA W BEJIWYMH, PEIIATh CBSI3aHHBIE
C HUMU MPAKTUYECKHUE 3a7a4u; COCTaBJIATh
BEPOATHOCTHYIO MOJIEIb u WHTEPIPETUPOBATH
[MOJyYCHHBIM pE3yJIbTaT; pellaTh NPUKIAJAHBIE 3a7a4u
CpeACTBAMHU MAaTEMAaTUYECKOTO aHalh3a, B TOM YHUCIE
COLIMATTLHO-3KOHOMHUYECKOT'0 U (PU3NYECKOTO XapaKTepa;

- yYMEHHE BBIOUpPATb MOJAXOMSIIMN METOM s
pEeLICHUs 3a/1aud; MIOHUMAHUE 3HAYMMOCTH MAaT€MaTUKU B
M3YYEeHUU TIPUPOJHBIX M OOIIECTBEHHBIX TPOIIECCOB U
SIBJICHWUM; yYMEHHME pPACIO3HaBaTh IMPOSIBJICHUE 3aKOHOB
MaTeMaTUKA B HCKYCCTBE, YMEHUE NPUBOAUTH MPUMEPHI
MATEMATUYECKUX OTKPBITUM POCCUMCKOW H MHUPOBOU
MaTeMaTH4eCKON HAyKH

OK 02 Vcnons30BaTh
COBpPEMEHHBIE CPEJICTBA
MOKMCKa, aHaJIu3a U
WHTEPIPETAIIUN
uHOpMaIuu, 1
nH(OPMAITMOHHBIE
TEXHOJIOTUU JJISI
BEHITIOJTHEHUS 3a/1a4
po¢eCCHOHATLHON
e TeTbHOCTH

B oGnactu
MO3HAHUSL:

- c(OpMHUPOBAHHOCTh MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKW U OOIIECTBEHHOM MPAKTHKH,
OCHOBAHHOT'O Ha Janore KYJBTYD,
CITOCOOCTBYIOIIETO0 OCO3HAHHUIO CBOECTO MECTa
B MMOJIUKYJIBTYPHOM MHUPE;

- COBEPIICHCTBOBAHUE SI3BIKOBOM H
YUTATEILCKOM  KYJIBTYphl  KaK  CpPEJICTBA
B3aMMOJICHCTBUS MEXKY JIOJABMU U TO3HAHUS

OCHHOCTH Hay49HOTI'O

- YMEeTh ONEPHPOBATh MOHITHAMH: pPAMOHAIBHAS
GbyHKIMSA, MoKazatelbHas (QyHKIHS, cTeneHHas (QYHKIUA,
iorapudmudeckast byHKIHS, TPUTOHOMETPUUYECKHUE
byHKIMU, oOpaTHbIE (YHKIIUH; YMEHHE CTPOUTHh rpaduKu
W3YYEHHBIX (DYHKIIMA, UCIONB30BaTh TpadUKud IpHU
M3YYCHUH TMPOIECCOB M 3aBUCHUMOCTEH, MpPH PEUICHUU
Bajmad W3 JPYrHX Y4eOHBIX TPEeIMETOB H 3a1ad U3
peaNbHON KU3HH, BBIpaXKaTh (opMylaMHu 3aBUCHUMOCTH
MEXTy BETUINHAMU;

MUDA;

- yMETh ONEPUPOBATH TMOHATUAMHU: TOXKAECTBO,
TOKJIECTBEHHOE npeoOpa3oBaHue, YpaBHEHUE,
HECPAaBEHCTBO, CHCTEMA YpPaBHEHHMM W  HEPABEHCTB,
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OCO3HAHUE  ILEHHOCTHM  HAay4HOU
eI TebHOCTH, TOTOBHOCTh  OCYIIECTBIISITH
MPOEKTHYIO u HCCJIEI0BATEIBCKY IO
eI TeNbHOCTD WHANBHUIYAIBHO U B TPYIIIIE.

Osnanenue YHUBEPCAJIbHBIMU
y4eOHBIMU TIO3HABATEIbHBIMH JICHCTBUSIMHU:

B) pabota ¢ uHpopmaIuen:
BIAJIETh  HABBIKAMH  TOJTYYCHHS
WHPOpPMAIIMN U3 WCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOSITEILHO ~ OCYIIECTBIISATH  TOWCK,
aHaIIM3, CHCTEMATH3aIlMI0 U WHTEPIPETALNIO
WHPOpPMAIIMN  Pa3IMYHBIX BHUAOB © (opm
MpeICTaBIICHUS;
CO3/1aBaTh TEKCTHI B Pa3IMYHBIX
dopmaTax ¢ yaeToMm HazHauYeHUs MH(popMamu
1% 1eJIEBOM ayJUTOPHH, BbIOUpast
ONTUMAIbHYIO (QOpMYy TpEACTaBICHUS U
BU3yaJIU3allNH;
OLIEHUBATH JTOCTOBEPHOCTb,
IIETMTUMHOCTh MH(OpPMAILMU, €€ COOTBETCTBUE
[PaBOBBIM U MOPAJIbHO-3THUYECKUM HOPMaM;

- UCII0JIb30BaTh CpecTBa
UH(QOPMAIIMOHHBIX M KOMMYHHKAIIMOHHBIX
TCXHOJIOTUA B  PEIICHWW  KOTHUTHBHBIX,
KOMMYHUKATHBHBIX W  OpPTaHW3alMOHHBIX|
3aa4y C coOmoieHueM  TpeboBaHUM
HDPrOHOMUKH, TCXHHUKH 0e30IacHOCTH,

CUTHEHBI, PECYpPCOCOEpPEeIKEHHSI, MPABOBBIX U
STHYECKMX HOpPM, HOpPM HHGOPMAIIMOHHOM
0e3011acHOCTH;

PAaBHOCHUJIBHOCTh YPaBHEHUM, HEPAaBEHCTB U CHCTEM,
palMOHAIBHBIE,  UPPALMOHAIBHBIE,  IOKA3aTEJIbHBIE,
CTEIEHHbIE, JIOTApU(PMHUUYECKHE, TPUTOHOMETPUUECKHE
YPABHEHHs, HEPaBEHCTBA M CHUCTEMBI; YMEThb pEIIATh
YPABHEHHs, HEPABEHCTBA M CUCTEMBI C IIOMOLIBIO
Pa3IMYHBIX IPUEMOB; PEIIaTh YPAaBHEHHUs, HEPABEHCTBA U
CUCTEMBl C  IIapaMETpOM; MPUMEHITb YypPaBHEHUS,
HEPABEHCTBA, UX CHUCTEMBI JJISl PEIICHUS MAaTeMaTH4YECKUX
3ajlay U 3a7a4 U3 Pa3IMYHbIX 00JacTeil HayKu U peaabHOU
PKU3HU;

- yMeTh CBOOOJHO OIEpUPOBATh TMOHITHUIMU:
NBIJKCHHME, TMapajUIeNIbHBII IMEpPEHOC, CHUMMETPHUS Ha
MJIOCKOCTH M B MPOCTPAHCTBE, OBOPOT, IpeoOpa3zoBaHue
nonobusi, Noa00HbIe (GUTYpBI; YMETh pacro3HaBaTh
paBHBIE U TMOAOOHBIE (DUTYpHI, B TOM YHCJIE B MPUPOJE,
MICKYCCTBE, apXUTEKTYPE; YMETh UCII0JIb30BATh
reOMETPUYECKUE OTHOILIEHUS, HAXOIUTh T'€OMETPUYECKHUE
BEJIMYUHBI (IJIMHA, YroJ, IJIOMadb, 00bEeM) MPU PELICHUH
3aa4 U3 JPYIMX Y4YEOHBIX NPEIMETOB U U3 pealbHOU
PKU3HU
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- BJIaJIETh HaBBIKAMH PACIIO3HABAHUS U
3aluThl  MHGpoOpManuy, UHGOPMAIMOHHON
0€301aCHOCTH JTUYHOCTHU

OK 03 IInanupoBaTh u
[peain30BbIBaTh
COOCTBEHHOE
npodeCcCUOHATBHOE U
ITMYHOCTHOE pa3BUTHE,
MpeIIPUHAMATENHCKYTO
NesITebHOCTD B
npodeccruoHanbHOM cdepe,
MCTIOJIH30BaTh 3HAHMUS 110
(UHAHCOBOW rPaMOTHOCTH
B Pa3JIMYHBIX KU3HEHHBIX
CUTYaLUsIX

B o6mactu 1yXOBHO-HPaBCTBEHHOTO
BOCITHTAHUS:

-- c(pOopMHPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUS, dTUUYECKOTO ITOBEACHUS,

- CIMIOCOOHOCTh OIICHUBATh CUTYAIUIO U
MPUHUMATD OCO3HAaHHBIE penieHus,
OPUCHTHPYSACh Ha MOpPaJIbHO-HPABCTBEHHBIC
HOPMBI U IICHHOCTH;

OCO3HAHMWE JIMYHOTO  BKJaJa
MOCTPOCHHUE YCTOMYUBOTO OYyIIEro;
OTBETCTBEHHOE OTHOIIECHHE K CBOHUM
poaUTENSIM U (WIH) IPYTMM WICHAM CEMbH,
CO3JJaHUI0 CEMBbHM Ha OCHOBE OCO3HAHHOTIO
MPUHATHS LEHHOCTEH CEMEWHOM JKWU3HHU B
COOTBETCTBUM C  TPaAULUSIMU  HApPOJOB
Poccuu;

OsgnaaeHue YHUBEPCAJIbHBIMU
PETYJISITUBHBIMU JIEUCTBUSIMU

a) caMOOpraHu3alus:

CaMOCTOSITEILHO OCYIIIECTBIISITh
MMO3HABATEJILHYIO  JICSITEILHOCTh, BBISBIISITH
npoOiemMbl, CTaBUTh U  (PopMyIUpOBaTh
coOCTBEHHBIE 3aJauyd B 00pa30BaTEIIBHOM
eI TEIbHOCTH U )KU3HEHHBIX CUTYAIIUSX;

CaMOCTOSITEILHO COCTaBJISATh ILIAH

B

peuieHrs MmpooOJieMbl C YYETOM HMEIOIINXCS]

- YMEThb OIEPUPOBATH MOHATHAMU: pallMOHAIbHBIC,
ppalioHaAIbHBIE, MIOKa3aTelbHEIE, CTCTICHHBIC,
lrorapu(MUYeCKie, TPUTOHOMETPUYCCKHEC YpPaBHCHHUS U
HEPABCHCTBA, UX CHCTCMBI;

- YyMETh ONEPHUPOBATH TMOHATHUSIMH: MHOTOTPAHHHUK,
CeueHHUE MHOTOTpaHHHKA, KyO, mapajienenure]], mpusma,
nupamMuaa, GUIrypa ¥ MOBEPXHOCTH BPAICHUS, IIHIUHID,
KOHyC, mmap, cdepa, CeUdeHHUs QUTYpsl BpalicHus,
TUIOCKOCTh, Kacaromascs cQepbl, IHIUHApPa, KOHYca,
[UI0IaAb TMOBEPXHOCTH TMHPAMHJIBI, TPU3MBI, KOHYCA,
[ATUHIPA, IJI0IIA b chepsl, o0BeM KyoOa,
MPSIMOYTOJIEHOTO TapauieNienuIe1a, MUpaMUIbl, TTPU3MBI,
[UIMHIpa, KOHyca, Iapa; yMEHHE  H300pakaTh
MHOTOTPAHHUKH U TTOBEPXHOCTH BPAIICHUS, UX CEUCHHS OT|
PYKH, C TIOMOINBIO YEpPTEKHBIX HWHCTPYMEHTOB U
DIIEKTPOHHBIX CPEJNICTB; YMETh PACIIO3HABATh CUMMETPHUIO
B TIPOCTPAHCTBE; YMETh paclO3HABaTh IPABUIBHEIC
MHOTOTPaHHUKH,

- YMETh ONEPHPOBATH MOHATHAMH: TPSIMOYTOJbHAS
cUCTeMa KOOPJMHAT, KOOPAMHATHI TOYKH, BEKTOD,
KOOPJIWHATHI BEKTOPA, CKAISIPHOE NPOU3BEIACHHUE, YIOJ
MEXIY BEKTOpaMH, CyMMa BEKTOPOB, IPOHU3BEICHUE
BEKTOpa Ha YHCIO; HAXOAWTh C TIOMOIIBIO H3YYCHHBIX
(bopMyT KOOPAMHATHI CEPEIMHBI OTpe3Ka, PACCTOSTHHUE
MEXIY JBYMSI TOUKaAMHU
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PECYpCOB, COOCTBEHHBIX BO3MOXXHOCTEH M|
[IPEAIIOYTCHU;

- 1aBaTh OLICHKY HOBBIM CUTYalLlHsIM;

CIOCOOCTBOBaTh  (DOPMUPOBAHHMIO U
NPOSIBJIEHUIO IIMPOKON 3pYAULMU B Pa3HBIX|
0071aCTAX 3HAHWUM, ITOCTOSIHHO ITOBBIIIATH CBOU
00pa3oBaTeIbHbIN U KYJIbTYPHBIN YPOBEHB;

0) CAaMOKOHTPOJIb:

UCIIOJIb30BaTh NpHUEMbl pediIeKcun s
OLICHKU CUTYallMH, BHIOOpA BEPHOTO pEUICHUS;

-  yMeTb  OLEHHUBaTh pPHUCKH U
CBOEBPEMEHHO MPUHUMATh PELICHUS MO0 HX
CHIKEHHUIO;

B) YMOLIMOHAIbHBII UHTEJUIEKT,
npeanoiarammuid copMuUpOBaHHOCTD:

BHYTPEHHEH MOTHMBALUH, BKIIIOYAIOLIEH
CTPEMJICHUE K JOCTHKCHHUIO LIEIU U YCIIEXY,

OIITUMU3M, MHUIIMATUBHOCTD, yMEHUE
NeiiCTBOBATh, HCXOs u3 CBOHX
BO3MOYKHOCTEH;

- OMIIaTUH, BKIIIOYAIOIIEH CIIOCOOHOCTH
MOHUMATh SMOLIMOHAIBHOE COCTOSIHUE APYTUX,
YUUTBIBATh  €M0  HOpPH  OCYIIECTBICHHUH
KOMMYHUKAIIMHA, CIOCOOHOCTh K COYYBCTBHIO
Y COIEPEIKUBAHMIO;

- COLMAJIbHBIX HABBIKOB, BKJIIOYAKOLINX
CIIOCOOHOCTh ~ BBICTPaMBaTh OTHOIICHUS C
NPYTUMU  JIIOJbMH, 3a00TUTHCS, MPOSIBIATH
WHTEpEC U pa3peniaTb KOH(INKTHI
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OK 04 D¢ dexTuBHO
B3aUMOJICMICTBOBATH U
paboTaTh B KOJUICKTUBE U
KOMaHJ1e

TOTOBHOCTD K CaMOpAa3BUTHIO,
CaMOCTOSITEILHOCTH M CAMOOIIPEICIICHUIO;

-OBJIaJICHUE HaBBIKAMH y4eOHO-
VICCIIEI0BATEIBCKOM, IIPOEKTHOMN 51
COIIMAJIBHOM JICATEIILHOCTH;

Osnanenue YHUBEPCAJIbHBIMA
KOMMYHUKATUBHBIMU JI€HCTBUSIMMU:

0) coBMecTHas IeSATeIbHOCTD:

- MMOHUMATh u HCIOJI30BaTh
MpPEUMYIIIECTBA KOMaHTHOU 5|
WHIMBUTyaIbHON PabOTHI;

-  TIpUHUMATh  1EIM  COBMECTHOM
e TEbHOCTH, OpPTraHU30BbIBATH 5|
KOOPAWHUPOBATH JNEeUCTBUS 1o ee
TOCTMKEHUIO: COCTaBJIATh IJIaH JECMCTBU,
pacupenensTh poJii ¢ YYETOM MHEHUH
YVYACTHUKOB o0CcyXKIaTh pEe3yIbTaThI
COBMECTHOM pabOTHI;

- KOOPJIMHUPOBATh U BBITIOJHITH PA0OTY

B YCJIOBHSX PEAJIbHOIO, BHUPTYaJIbHOTO U
KOMOHWHHUPOBAHHOT'O B3aUMOJICHCTBHS;

- OCYIIECTBJISATh MO3UTUBHOE
CTPAaTErH4YeCKOC TIOBCACHHE B  Pa3lIMYHBIX
CUTyaIlusX, IMPOSBIATH  TBOPYECTBO M
BOOOpakeHHE, OBITh MHUITUATHBHBIM.

OBnanieHue YHUBEPCAJIbHBIMH

PEryISATUBHBIMU JEUCTBUSIMU:
') NIpUHSTHE Ce0s U IPYTUX JTOJEH:
- NPUHUMATh MOTHUBBl U apryMEHTbI

- YMETh ONEPUPOBATH MOHATHAMU: CITyYalHBINA OTBIT
M CllydallHO€ COOBITHE, BEpPOSTHOCTh  CIIy4allHOTO
COOBITHS; YMETh BBIUUCIISTH BEPOATHOCTH C
MCTIOJB30BAaHUEM TpaUUeCKUX METOJOB; MPUMEHSIThH
(bopMynBI  CIOKEHHUST © YMHOXKEHHUS BEpPOSTHOCTEH,
KOMOMHATOpPHBbIE QakThl U (GOPMYJIBI IPU PEILICHUU 3a]1ay;
OLIEHUBATh BEPOSTHOCTU PEATBHBIX COOBITUH; 3HAKOMCTBO
CO CIy4alHBIMH BEJIMYMHAMHU; YyMEHHE MPHUBOIUTH
NpUMephl TPOSIBICHHUS 3aKOHa OONBIIMX 4YHCENl B
MPUPOTHBIX M OOIICCTBEHHBIX SBJICHUSX;

- yMeThb CBOOOJHO ONEpPUPOBATH MOHATHIMHU:
CTETIeHb C IeJbIM TIOKa3aTelieM, KOpPEHb HaTypalbHOU
CTETIeHH, CTETICHb C PaIlMOHAIBHBIM TIOKAa3aTeJIeM, CTETICHb
C  JCWCTBUTENBHBIM  (BEIIECTBEHHBIM) IIOKa3aTesieM,
morapuM  YmMcna, CHHYC, KOCHHYC ¥  TaHTEHC
MPOM3BOJILHOTO YHUCIIA;

- yMeTh CBOOOJHO OIEpPUPOBATh TMOHSATUSMU:
rpaduk GyHKIMH, oOpaTHas QYHKIMS, KOMITO3HUITUS
byHKIUH, nuHEeHHas QyHKIMS, KBaApaTHdHas (QYHKITUS,

CTerieHHass  QYHKIOWS ¢ IeJBIM  [OKas3arTeseM,
TPUTOHOMETPUUYECKHUE byHKIHH, oOpaTtHbIe
TPUTOHOMETpUYCCKHE  (YHKIMHM,  IOKa3aTelabHas |

iorapumudeckas (QyHKIIUHM, yMETh CTPOHUTH TIpaduKy
(GyHKIIMHA,  BBIMOJTHATH  MIpeoOpa3oBaHusi  TpadUKOB
b yHKIHI;

- yYMETh WCIOJNB30BaTh Tpadukd QyHKOHA 175
M3YYCHHS TIPOIECCOB U 3aBHCHUMOCTEH MPU PEIICHUH 3a]1a4
U3 JIpYruX Y4eOHBIX MPEIMETOB W U3 PEATbHON >KU3HH;
BEIPA)KATH dbopmynamu 3aBUCUMOCTH MEXTY
BEITMYMHAMUY;

NPYTUX JIIOJIEM TNpPH aHAIN3E PE3YyJbTATOB
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NesATeNbHOCTH;
- [pU3HABaTh CBOE IMIPaBO M MPABO
NPYTUX JTI0JEH Ha OIUMOKY;
- pa3BUBAaTh CHOCOOHOCTh IOHUMATh
MUD C IMO3ULIMH IPYroro 4eaoBeKa

- CcBOOOJHO ONEpUPOBATh MOHATUSAMU: YETHOCTh
(yHKUMU, TMEPUOAMYHOCTh (PYHKIUHU, OrPAaHUYEHHOCTb
(yHKUIMH, MOHOTOHHOCTh (DYHKIIUH, SKCTPEMYM (PYHKIIUH,
HauOoJbIIee M HaWMEHbLee 3HayeHus (YHKUUU Ha
[IPOMEKYTKE; YMETh IPOBOAUTH MCCIIEIOBaHNUE (DYHKIINH;

- yYMeTh MHCHOJb30BAaTh CBOMCTBA U rpaduKu
(yHKUMN 1715 peleHus ypaBHEHU, HEPABEHCTB U 3aJa4 C
napamMeTpaMu; U300pakaTb Ha KOOPJIMHATHOM IUIOCKOCTH
MHO>KECTBA pElIeHUN ypaBHEHMH, HEPAaBEHCTB U UX
CUCTEM

OK 05 OcymiecTBisiTh
YCTHYIO U TUCbMEHHYIO
KOMMYHUKAIIMIO HA
rOCY/IapCTBEHHOM SI3bIKE
Poccuiickoit @enepanuu ¢
Y4eTOM 0COOCHHOCTEH
COITMAJIBHOTO U
KyJbTYPHOI'O KOHTEKCTa

B oGnacTtu scTeTnyeckoro BOCIIUTAHMUS:

- ACTETUYECKOE OTHOIIEHUE K MHUPY,
BKJIFOYAsi OCTETUKY ObITa, HAYy4YHOTO W
TEXHUYECKOTO TBOPUYECTBA, CIOpTa, Tpyla H
0011IeCTBEHHBIX OTHOIIICHU;

- CIIOCOOHOCTD BOCIIPUHUMATH
pa3IM4HbIE BUABl HCKYCCTBA, TPAAULUU W
TBOPUYECTBO CBOETO0 M JPYIMX HAapOJIOB,
OIIYIIaTh  SMOLIMOHAJIBHOE  BO3JCHCTBUE
MCKYCCTBA;

- yOEXJIEHHOCTh B 3HAYMMOCTH JIJIs
JTMYHOCTH W O0OIecCTBa OTEYECTBEHHOTO U
MHUPOBOTO UCKYCCTBA, ATHUYECKUX|
KyJbTYPHBIX  TpaaullAl HapOJHOIO
TBOPYECTBA,

- TOTOBHOCTb K CaMOBBIPAXECHUIO B
pPa3sHbIX  BUJAX MCKYCCTBA, CTPEMIICHUE
MPOSIBJIAATH KAYECTBA TBOPUYECKON JIMYHOCTH;

Osnanenue YHUBEPCAJIbHBIMU

)51

- yMEThb ONEpPUPOBATH TMOHIATUAMHU: CpEIHEE
apudmeTnyeckoe, MearaHa, HauOOoJbIIee U HauMEHBIIIEe
3HAYCHMS, pa3Max, AUCIEPCHUs, CTAHIAPTHOE OTKIOHEHUE
YHCIIOBOTO Habopa; yMEHUE U3BJICKATb,
MHTEPIPETUPOBaTh MHGOPMAIINIO, MPEACTABICHHYIO B
Tabnuiax, Ha JuarpaMmmax, rpadukKax, OTpa)xarolulyko
CBOKCTBA PEAJIbHBIX IPOLIECCOB U SIBJICHUM; MPEICTABIATH
MH(GOpPMAIIMI0O C TOMOIIBIO TaOMUI] W JAHarpamu;
MCCIIEIOBAaTh CTAaTUCTHUYECKUE JaHHBIE, B TOM YHCIE C
MpUMEHEHHEM TpadUYecKuX METOJOB U DIEKTPOHHBIX
CPEICTB;

- YyMEThb OIIEpUPOBATH MOHATHUIMHU: TOYKA, IpsAMasd,
[JIOCKOCTB, IIPOCTPAHCTBO, JIBYTDaHHBIN yrod,
CKpELIMBAIOLIAECS IIpsIMBIE, MapaJijIeIbHOCTh 151
[EPIICHAUKYJSIPHOCTD MPAMBIX U IIIOCKOCTEN, YTOJI MEXKY
[PSMBIMHU, YTrOJd MEXIYy NOpsIMOM U INIOCKOCTBIO, YIOJI
MEXJY IUIOCKOCTSAMH, PACCTOSSHHUE OT TOYKH [0
[JIOCKOCTH, PACCTOSTHUE MEXKIYy NPSMBIMHU, PACCTOSHUE
MEKTY TNIOCKOCTSIMU;
3a1a4

KOMMYHHUKAaTHBHBIMHU I[GﬁCTBHHMHZ

- YMETb HCHOJIb30BaTh IIPU PEIICHUH
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a) oOIIeHNE:

- OCYIIECTBIATh KOMMYHHUKAIIMM BO
BCEX cpepax KU3HH;

- pacrmo3HaBaTh HEBEpOAIbHBIC CPEICTBA
oOIIeHNs, TMOHUMATh 3HAYCHUE COIUATBHBIX

3HAKOB, pacrno3HaBaTh MPEANOCHUIKH
KOH(MJIUKTHBIX ~ CHUTyalUd W CMSryaTh
KOH(JTUKTBI;

- Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO
TOYKY 3pPEHHUS C HMCIOJIb30BAHHEM SI3BIKOBBIX]
CpEACTB

M3ydeHHbIE (DaKTbl M TEOPEMBI IUIAHUMETPUU; YMEHUE
OLICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIET0 MUpa

OK 06 IIposBnsATH

rpaXk JaHCKO-
NaTPUOTUYECKYIO
MO3UIUIO,
NIEMOHCTPUPOBATH
OCO3HAHHOE MTOBEJICHUE Ha
OCHOBE TPAJAUIIMOHHBIX
00IIEeYeTOBEYECKUX
[ICHHOCTEM, B TOM YHCJIE C
y4eTOM rapMOHU3AIUU
MEKHALIMOHAJIBHBIX U
MEKPETUTHO3HBIX
OTHOILEHUW, IPUMEHSTh
CTaHIAPTHI
AQHTUKOPPYNLIMOHHOIO
[MOBEICHUS

- OCO3HAHUE 00y4JaromuMHcs
POCCUMCKOW I'PAXKAAHCKOW UICHTUYHOCTH;

- LEJICHAIPaBICHHOE pa3BUTHE
BHYTPEHHEN MO3UIMK JIMYHOCTH HA OCHOBE
TyXOBHO-HPABCTBEHHBIX I[IEHHOCTEH HApOJOB
Poccuiickot ®enepanuu, HCTOPUYECKHX U

HAllMOHAJIbHO-KYJIbTYPHBIX TpaauLni,
dbopmupoBaHue CUCTEMBI 3HAYUMBIX
[EHHOCTHO-CMBICIIOBBIX YCTaHOBOK,
AQHTUKOPPYHIIUOHHOTO MUPOBO33PEHUS,
PaBOCO3HAHMS, SKOJOTMYECKON KYJIbTYpHI,
CIIOCOOHOCTH  CTaBUTb IIEIM W  CTPOUTH

YKU3HEHHBIE TUIaHbI;

B uvactu rpaxaaHCKOro BOCIIUTAHHUSL:

- OCO3HaHUE CBOUX KOHCTUTYIIMOHHBIX
npaB M OO0sS3aHHOCTEW, yBa)KCHHE 3aKOHA U
PaBOMOPSIIKA;

- NPUHSATHE
HAllMOHAJIbHBIX,

TpaJMIIMOHHBIX
00II1€YEIIOBEUECKIX]

- YMCTH OIICPHUPOBATHL NOHATHAMMU:. IPAMOYTOJIbHAA
CHUCTCMa KOOpAHWHAT, KOOPpAWHATHI TOYKH, BCKTOD,
KOOPAHWHATBI BCKTOpA, CKAIKPHOC IMPOU3BCIACHUC, YIOJI

MEXIY BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEICHUE
BEKTOpAa HAa YHCJIO; HAXOAUTh C IMOMOUIBIO H3YyYEHHBIX
bopMyT KOOPAMHATHI CEPENIMHBI OTpe3Ka, PaCCTOSTHUE
MEKy IByMsI TOUKaMU;

-yMeTh BBIOHMpATh MOAXOASIIMA WU3YYEHHBIM METO
U1 pelleHus] 3aJaydd, pacrno3HaBaTh MaTeMaTHYECKUE
(bakThl W MaTeMaTU4YeCKUe MOJEIN B TPHUPOAHBIX U
OOIIECTBEHHBIX  SABJICHUSX, B  HCKYCCTBE; YMECHHUE
MPUBOAUTH  MPUMEPHl  MaTeMaTUYECKUX  OTKPBITUUI
POCCUICKON U MUPOBOM MAaTEMATUYECKOU HAYKH.

- YMETh ONEPUPOBATH MMOHATUAMU: CIYYANHBIN OIBIT
U Cly4ailHOe COOBITHE, BEPOATHOCTH CIy4YalHOTO
COOBITHS; YMETH BBIYUCIISATH BEPOSITHOCTH C
MCIIOJIb30BaHNEM TpadUYeCKuX METOJ0B; TPHUMEHSITh
bopMyNBl  CIOKEHHSI W YMHOXEHHUS BEPOSTHOCTEH,
KOMOWHATOpPHBIE PaKThl U (HOPMYIIBI IPU PEIICHUN 3a]1a4;
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T'YMAaHUCTUYECKUX
LICHHOCTEH;

17} JNEMOKPAaTHYECKHUX
TOTOBHOCTh IIPOTUBOCTOSIThH
DKCTPEMM3Ma, HAIMOHAIN3MA,
kceHohoouu, JUCKpUMUHALUU 1o
COLIMAJIbHBIM, PEIUTHO3HBIM, pPacoBBIM,
HAllMOHAJIBHBIM [TPU3HAKAM;

TOTOBHOCTb  BECTU  COBMECTHYIO
NEeATENIbHOCTh B MHTEpPEcax Tpa)kKJAaHCKOTo
001IIeCTBa, Y4acTBOBaTh B CAMOYIPABICHUU B

NACOJIOTHHN

0011e00pazoBaTeabHOM OpraHu3aluu u
NIETCKO-IOHOIIIECKUX OPTaHU3aIHIX;
- YMEHHE  B3aHMOJICWCTBOBaThH  C

COLMAJIbBHBIMU UHCTUTYTaMU B COOTBETCTBUU C
X QYHKIUSIMU U Ha3HAYCHUEM;

FOTOBHOCTh K TyMaHUTApHOH H
BOJIOHTEPCKOU JAE€SATEIbHOCTH;

NaTPUOTHYECKOTO BOCHUTAHUSA

c(hOpMUPOBAHHOCTb  POCCHMCKOMN
FPAKIAHCKOM HWJIEHTUYHOCTH, MaTPUOTU3MA,
YBAXKEHUSI K CBOEMY HapoAy, 4YYyBCTBQ
OTBETCTBEHHOCTH Iiepes; PoauHOM, ropaoctu
3a CBOM KpaH, CBOIO PoauHy, CBOM SI3BIK M

KyJIbTYPY, MPOIILIOE u HACTOSLIEE]
MHOT'OHAIIMOHAJIBHOTO Hapoaa Poccuu;
- LEHHOCTHOE OTHOILICHHE K

rOCYJapCTBEHHBIM CHUMBOJIAM, HCTOPUYECKOMY
U [OPUPOAHOMY HACICAUIO, IAMATHUKAM,
TpaauusM HapoJoB Poccum, IOCTHXEHUSM

OLICHUBATh BEPOSTHOCTU PEATBHBIX COOBITUI; 3HAKOMCTBO
CO CIy4yallHbIMM BEJIIMYMHAMHU; YMEHHUE IPUBOIUTH
OpUMEpPbl MPOSBICHUS 3aKOHAa OOJBLIMX 4YHCEl B

IMPHUPOAHBIX U O6I]_[€CTBCHHBIX SABJICHHUAX

Poccu B Hayke, HCKYCCTBE, CIHOPTE,
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TEXHOJIOTUSIX U TPY/E;
- ueiiHas yoeX1IeHHOCTb, TOTOBHOCTD K

CITy’KEHUIO u 3aIuTe OteuecTBa,

OTBETCTBEHHOCTb 32 €T0 CyAb0Y;

OCBOEHHBIE 00y4aronmmMucs
MEKIPEIMETHBIC TOHSITUA U YHUBEPCAIbHBIE
yueOHbIE JNENUCTBUSA (perynsiTUBHBIE,
MO3HaBaTEIbHbIC, KOMMYHUKATHUBHBIC);
CIIOCOOHOCTh HMX MCIOJb30BaHUS B
[MO3HABATEJILHOW MW COLMAJIbBHOM MPAKTHUKE,
TOTOBHOCTD K CaMOCTOSITEIbHOMY|
MJIAHUPOBAHUIO M OCYIIECTBICHHUIO Y4eOHOM
NIeATSIILHOCTH, OpraHu3aluu y4eOHOT0
COTPYIHUYECTBA c MeIarorndeCKuMu
pPabOTHUKAMH M CBEPCTHUKAMHU, K YYaCTHIO B
MOCTPOCHUHU WHIUBUYyaTbHOU
00pa3oBaTeILHOMN TPACKTOPHH;
OBJIaJICHHE  HaBBIKAMH
HCCIIe0BaTEIILCKOM, MPOEKTHOMN
COITMAJIbHOM JIEATCIFHOCTH

y4eOHO-
U

OK 07 ConeiicTBOBaTh
COXPaHCHHUIO OKPYIKAIOIIEH
Cpelibl,
pecypcocOepeKeHHIo,
MPUMEHSTh 3HaHUS 00
M3MECHEHHUH KJIMMATa,
MTPUHIIUITBI OEPEKITUBOTO
MPOU3BOJICTBA,

A PEKTHBHO ICHCTBOBATH B
YpE3BBIYAlfHBIX CUTYaIUIX

- HE IPUHUMATh ACHCTBHUS, TPUHOCIIIUE
BpEI OKPYKAIOIIEH Cpeae;
yYMETh IPOTHO3UPOBATH|
HEeOJIaronpusTHHIC JKOJIOTUYECKHE
MOCJEACTBUS IPEANPUHUMAEMBIX JI€MCTBUMH,
[IPEJOTBPAILATh UX;

-  pacIIMpUTh ONBIT JEATEIBHOCTHU
DKOJIOTMYECKOMN HAIPABIEHHOCTH;
- paspabaTpiBaTh IIJIaH  PEIICHUS

YMETh OIEPUPOBATh TOHITHAMH: (PYHKIIHSA,
HerpepbiBHAS (QYHKIMSA, IPOU3BOJHAS, IEpBOOOpa3Hasi,

ONPEACICHHBIA UHTErpajl; yMEThb HaXOAWUTh MPOU3BOJIHbBIC
DIIEMEHTAPHBIX  (PYHKIUW,  HWCIONB3Ys  CIPABOYHBIC
MaTepuaibl; MCCIEA0BATh B NPOCTEHIIUX  CIy4dasx

(GyHKIIMM HAa MOHOTOHHOCTH, HAXOJUTh HAMOOJIBIINE U
HAUMEHBITUE 3Ha4YeHWs] (YHKOH; CTpOUTh TpaduKu
MHOTOYJICHOB C HCITIOJIb30BAaHUEM ammapara
MaTEMaTHIECKOTO aHaIN3a; MPUMEHSTh MPOU3BOTHYIO MIPU

npoOJIeMbl C yYETOM aHan3a HMEIONTUXCS

peUICHNM 3aJa4 Ha [ABHJXCHHUC, PpPCIIaTb IIPAKTHKO-
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MaTepUaJIbHBIX U HEMATEPUATIbHBIX PECYPCOB;

- OCYIIECTBIISITH  II€JIEHANIPABICHHBIN
MOWCK TIEpPeHOca CPeICcTB M CIOCOOOB
neicTBUS B MPOGECCUOHATIBHYIO CPEY;

- yMeThb TIEPCHOCUTh 3HAHHWSI B

MO3HABATEIbHYI0 M MPaKTUYECKYI0 00JacTu
PKU3HEICATEIbHOCTH;

- mpeajaraTh ~ HOBBIE  TMPOEKTHI,
OIICHUBAaTh HWJEU C TIO3UIMU HOBU3HHBI,
OPUTMHAIILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

- JlaBaTh OIICHKY HOBBIM CHUTYaIlUsIM,
BHOCUTh  KOPPEKTHUBBI B  JIEATEIIBHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IEJISIM

OpUEHTUPOBAHHBIC 3a]]a4U HA HAUOOIBIINE U HAUMEHBIITNE
BHAYCHMS, HA HAXOXK/ICHUE MYTH, CKOPOCTU U YCKOPEHUS;

- YMETh ONEPUPOBATH MOHATHSIMU: JBUXKEHUE B
[IPOCTPAHCTBE, MOAOOHBIE (UIYpPHl B IPOCTPAHCTBE;
MCIIOJIb30BAaTh OTHOILIEHHUE IUIOLIAJEH ITOBEPXHOCTEN H
00BEMOB NTOJI0OHBIX (GUTYpP MPH PELICHUH 33/1aY;

- yYMETb BBIYUCIATH T'€OMETPUYECKHUE BEIUYHHBI
(mnmvHa, yroj, miomanab, 00beM, IUIOaab MOBEPXHOCTH),
MCTIOJIb3YSl U3YYCHHBIE (POPMYJIIBI U METO/IbI

[1K 8.1. Pa3pabaTsiBaTh
T3t H-KOHIICTIIINY BeO-
MPUIOKEHUM B
COOTBETCTBHH C
KOPIIOPATUBHBIM CTHJIEM
3aKazyuKa

- YMCTb ICPCHOCUTDH 3HaHUuA B
[MO3HABATCIIbHYIO W IIPAKTUYCCKYIO obiacTu
KHU3HCACATCIBHOCTH,

- mpeajiaraTb HOBBIC IMPOCKTHI,
OLICHUBAaThL HACH C IIO3WIIMHK  HOBHU3HBI,
OPUT'MHAJIBHOCTH, Hp&KTH‘IGCKOfI 3HAaYUMOCTH,

- JdaBaTb OICHKY HOBBIM CHUTYyallUsAM,
BHOCHUTD KOPPCKTUBBIL B ACATCIIBHOCTD,
OLCHHBATb COOTBCTCTBUC PC3YJIbTATOB LCIISAM

- YMETh OIEPUPOBATh MOHIATHUAMH: TOYKA, MpsMasi,
MJI0CKOCTB, MIPOCTPAHCTBO, JBYTpaHHBIM yrod,
CKpELIMBAOIIHECS npsiIMbIE, MapajuieIbHOCTh U
MEPIEHIUKYIIIPHOCTD MPAMBIX U IIOCKOCTEH, YOI MEXKAY
MPSMBIMU, YTOJ MEXAYy HOpSIMOMl M IJIOCKOCTBIO, YIOJI
MEXIy IUIOCKOCTSIMH, pAacCTOSHHE OT TOYKH JO
MJIOCKOCTH, PAaCCTOSHUE MEXAY MPSIMBIMH, PACCTOSHUE
MEKy MIIOCKOCTSIMU;

- yMETh HCHOJIb30BaTh IIPU PEIICHUU 3a/aad
M3ydeHHbIE (DaKThl M TEOPEMbl TUIAHUMETPUU;, YMEHUE
OIICHMBATh pa3Mepbl 00BEKTOB OKPYKAIOIIETO MUPA

[1K 9.1. Pa3pabaTsiBaTh
TEXHHUYECKOE 3a/IaHKE Ha
BEO-TIPUIIOKCHHE B
COOTBETCTBHH C
TpeOOBAHUSIMH 3aKa3ynKa

- CaMOCTOSITENIbHO (OPMYIHPOBATH U
AKTyaJIM3UPOBATh MPOOJIEMY, paccMaTpUBATh
€€ BCECTOPOHHE;

- yCTaHaBJIUBAaTh CYILIECTBEHHbIN
NpPU3HAK WJIM OCHOBAaHUS [JIsi CpaBHEHUS,

- yMEThb MOJEIUPOBATh pEANIbHBIE CHUTYyallMd Ha
SI3bIKE MATEMATHUKHU; COCTABIIATh BBIPAKECHUS, YPaBHEHUS,
HECPAaBEHCTBA M HX CHCTEMBlI II0 YCJIOBHIO 3aJa4H,
MCCIIEIOBAaTh MOCTPOEHHBIE MOJEIN C HCMOJb30BAHUEM
anmnapata aireOpbl, HWHTEPHOPETUPOBATH IMOJTYYEHHBIN

KJaccupuKaIuu 1 00001eHNS;

PE3YyJbTAaT, CTPOUTHh MATCMATHYCCKNC MOACIN C ITIOMOIIBIO
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onpecAciiAiTb HOCIHU  ACATCIBbHOCTH,

3a71aBaTh  IapaMeTppl M KPUTEPUH  HX]
TOCTH>KECHUS;
- BBIBJIATH  3aKOHOMEPHOCTH U

[IPOTUBOPCUUS B paCCMATPHUBACMBIX ABJICHUAX,
- BHOCHUTb KOPPCKTUBLI B ACATCIIbHOCTD,

OLICHUBATb COOTBETCTBHUC PC3YJIbTATOB LICJIAM,

OLICHHUBATb PUCKH HOCHGI[CTBI/Iﬁ

ACATCIIBHOCTH,

Pa3dBUBATh KPCATHBHOC MbIIIJIICHUC

[P PCIICHUN JKN3HCHHBIX HpO6J]CM

rCOMCTPHYCCKHX MOHATUN U BCJIMYMH, PCHIATh CBA3AHHBIC

C HHMMH IMPAKTUICCKUC 3aJa4u, COCTaBJIATH
BCPOATHOCTHYIO MOICIIb u HHTCPIIPETUPOBATH
HOJ'I}"—ICHHBIﬁ pe3yibTaT; peluartb IMPHUKIAAHBIC 3aJa4dl

CpeJCTBAMU MAaTEMaTHYECKOTO aHalin3a, B TOM YHCIC
COIMATEHO-DKOHOMHYECKOTO U (PU3NIECKOTO XapaKTepa

[1K 9.7. OcymiecTBisTh
cOOp CTaTUCTUYECKOMN
uHpopmauu o padbote BeO-
MPUWIOKEHUM ISl aHAIA3a
A PEKTUBHOCTH €T0
PaboTHI

CaMOCTOSITENTIFHO ~ OCYIIECTBIISTh
MO03HABATEIILHYIO  JEATEIBHOCTh, BBISBIIATH
npoOJieMbl, CTaBUTh W (POpPMYyIUpPOBATH
COOCTBEHHBIC 3alayll B 00pa30BaTEIbHOM
e TETbHOCTH U )KU3HEHHBIX CUTYaIUsX;
-coco0CTBOBaTh  (OPMHUPOBAHUIO U
MPOSIBIICHUIO IIUPOKOW JPYAMIIMH B Pa3HBIX
00JaCTsX 3HAHMI, TOCTOSTHHO IMOBBIIIATH CBOM
00pa3oBaTeIbHBIN U KYJIBTYPHBIH YPOBEHb;
BJIQJIETh  HABbIKAMU  TOJY4YEHUS
UH(GOPMAIMK U3 MCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOSATEILHO  OCYIIECTBIISITH  IOWCK,
QHAIN3, CUCTEMATU3AIMI0 U WHTEPIPETAINIO
uHGOpPMAIMK  PA3IUYHBIX BUAOB U  (opm
MPE/ICTABIICHUS;
co3faBaTh TEKCTHl B Pa3JIHYHBIX]
dbopmarax ¢ yaeTroM HazHAYCHHS WHDOpMAIUU
15§ 11 (3 (9):10)1 ayJIMTOPUH, BEIOMpas

ONTUMAJIBHYI0  (GOpMY TPEACTABICHHUS U

- YMETh ONEPUPOBATH MOHITUSIMHU: CITyUYaHBIA OTBIT
U ciy4yailHoe COOBITHE, BEPOATHOCTH  CIYy4YailHOTO
cOOBITHS, yMETh BBIYHCIISTh BEPOSTHOCTD C
MCIIOIb30BaHUEM TpaUUECKUX METOJI0OB; MPUMEHSTH
bopMyNbl  CIOKEHHSI W YMHOXEHHUS BEPOSTHOCTEM,
KOMOWHATOpPHBIE (aKThl U (POPMYIIBI MPU PEIICHUH 3a/1a4;
OLICHUBATh BEPOSTHOCTU PEABHBIX COOBITUH; 3HAKOMCTBO
CO CIy4yallHbIMH BEJIMYMHAMHU; YMEHHUE [PUBOIUTH
MpUMEpPbl  MPOSBJICHUS 3aKOHAa OONBIIUX 4YHCENl B
IPUPOJTHBIX U OOIIECTBEHHBIX SIBICHUSIX
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BH3YyAJIN3ALINH;

- OLICHUBATh JOCTOBEPHOCTB,
JIErUTUMHOCTh MH(POPMALIMH, €€ COOTBETCTBUE
[IPaBOBBIM U MOPaJIbHO-3THYECKUM HOPMaM;
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2. CTPYKTYPA U COJAEP) KAHUE OBIIIEOBPA3OBATEJILHOM

JUCHUATNIUHBI

2.1. O0bemM TUCHMINVIMHBI ¥ BUABI Y4e0HOU padoThl

Bup yyeOHol padoThI

O0BeM B yacax

O0beM 00pa3oBaTeIbHOM NPOrPAMMbI THCUHMILTIHHbI 308
OCHOBHOE cojiep:KaHne 300
B T.4.:

TEOPETHYECKNE 3aHSATHS 182
MPAKTUYECKUE 3aHITUS 62
IIpodeccnoHaILHO-OPUEHTHPOBAHHOE COIEPKAHUE 56
B T.4.:

TEOPETUYECKUE 3aHITHUS 4
MPAKTUYECKUE 3aHITUS 52
KOHCYJIbTalluU 2
[TpomeskyTouHas arrectanus B popMme sK3aMeHa 6
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2.2. TemaTu4eckuii JIaH U coep:KkaHue NPOPUIBLHOIO Y4eOHOI 0 mpeaMera

HaumeHoBaHue Conepxanue y4deOHOro marepuaja u ¢opmbl opranusauuu | O0bem B 1.4. Koabi o0mmx
pasiena AeATeJIbHOCTH 00YUYaloMXCsl B yacax NPaKTHYeCKasi | KOMIleTeHI i
NMOAr0TOBKA (yxkazaHHbIX B pa3jaee 1.2)
" JIMYHOCTHBIX
MeTanpeIMeTHBIX,
NpeAMeTHbIX Pe3yJbTATOB,
(popMHUPOBAHHIO KOTOPBIX
crnocodcTByer 3JIeMEeHT
NPOrpamMmbl
Paspnen 1. IloBTopenne kKypca MaTeMaTHKH OCHOBHOM IIKOJIbI 18 2
Tema 1.1 Iems wu | Comep:xaHue y4eOHOro MaTepuaJia OK-01, OK-02, OK-03,
3a1a4d = MareMaTuky | 1 ba3oBele 3HaHMS W  yYMEHHA [0  MaTeMaTHKe B OK-04, OK-05, OK-06,
pu OCBOEHUHU npoheCcCHOHANBHON U B IOBCETHEBHOM JIEATEITHHOCTH 2 OK-07, TK 8.1, TIK 9.1,
CHEIHAIbHOCTH K 9.7
Tema 1.2 Conep:xaHue y4eOHOro marepuasa
UYucna u BBIYUCIEHUS. | 2 JleficTBUST HajJ TOJIOKUTENBHBIMU U OTPHUIATEIbHBIMU
Bripaxkenus " YylhCcliaMd, OOBIKHOBEHHBIMM U JECSTHUYHBIMH JAPOOSIMHU. 2
npeoOpa3oBaHus HeiictBust co  cremeHsMH, (OPMYJbl  COKPAIIEHHOTO
YMHOKEHUS
Tewma 1.3. IIpodeccnoHaNbHO - OpHEHTHPOBAHHOE COlEPKAHME
I'eomerpus Ha | TemaTHKa NPAKTHYECKHUX 3aHATHH
TJI0CKOCTH 3 [Ipaktueckoe 3ansatue Nel. Buapl mnockux ¢uryp u ux
wiomanb. IIpakTHUKO-OpUEHTUPOBAaHHBIE 3aJaud B Kypce 2 2
Tr€OMETPHH Ha TJIOCKOCTH
Tema 1.4 TemaTuka NPaAKTHYECKUX 3aAHATHH
[IponieHTHBIE 4 [Ipaktueckoe 3anarue Ne2. IIpocTele HpPOLEHTHI, pa3HbIE 2
BBIYUCIICHUS CHOCOOBI MX BHIYHCIICHHS
5 IIpakTnueckoe 3anarue Ne3. CaoHbIe TPOLIEHTBI 2
Tema 1.5 TemaTnKa NPAKTHYECKUX 3aHATHH
YpaBHeHus u|b6 [Ipaktuueckoe 3anstue Ne4. JluHeliHble, KBaJpaTHBIE, 5
HEPAaBEHCTBA IpOOHO-TMHEHHbIE YpaBHEHUS U HEPABEHCTBA
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Tema 1.6
Cucrempl ypaBHEHUN

Conepxanue yueOHOro Marepuasa

7

CriocoObl pereHus: CUCTeM JTMHEWHBIX ypaBHeHHU. [loHsTHs:

U HEPAaBEHCTB Matpuua 2x2 u 3x3, onpeenuTenb MaTpULbL. 2
8 Merton 'aycca. CucreMbl HEUHEHHBIX ypaBHEeHUN. CrucTeMbl 2

HEPABEHCTB
Tema 1.7 TemaTnka NPAKTHYECKUX 3aHATHH
Bxo1HOM KOHTPOJIb 9 [TpakTdeckoe 3ansitre NeS. BerauciieHus u mpeoOpa3oBaHuUs. 5

YpaBHEHHUs 1 HEpABEHCTBA. |'eOMeTpHsI Ha INIOCKOCTH
Pa3nes 2 Ilpsivble M IJIOCKOCTH B POCTPAHCTBE 16
Tema 2.1. Cojaep:kaHue yueOHOro MaTepuajia OK-01, OK-02, OK-03,
OcHOBHbIE IOHATHSA 10 | Ilpenmert crepeomeTpuu. OCHOBHBIE OHATHUS (TOYKA, psMasi, OK-04, OK-05, OK-06,
CTCPECOMCTPHH. IIJIOCKOCTB, MIPOCTPAHCTBO). OCHOBHBIE AKCHOMBI OK-07, IIK 8.1, [TK 9.1,
Pacnionoxxenue crepeomeTrpun.  Ilepecekaromuecs,  mapamienbHble U 9 K 9.7
MIPSIMBIX U cCKpemiuBamomuecs  npsmele.  [IpusHak U CBOMNCTBO
IJI0CKOCTEH CKpeIMBAIOIIUXCS MPAMBbIX. OCHOBHBIE MPOCTPAHCTBEHHBIE

burypst
Tema 2.2. Copep:xaHue y4eOHOI0 MmaTepuaja
[TapannensHOCTH 11 | IlapannenpHble mpsiMas W IUIOCKOCTh.  OmpenencHue.
NPSMBIX, TPSIMOU H [Ipusnak. CaoiictBa (C mokazaTenbCcTBOM). l[lapannenbHbie 2
IJTIOCKOCTH, miockoctu.  Omnpenenenue.  Ilpusnak.  CpoiictBa  (C
IIJIOCKOCTEMN JT0Ka3aTEeIbCTBOM )

12 | Terpasap u ero osneMentsl. [lapamnenenunen u —ero

anemeHThl. CBOMCTBA  NPOTUBOMOJIOKHBIX  IpaHel U 2

quaroHained — mapauienenunena. [loctpoeHue  cedyeHui.

Pemenue 3amau
Tema 2.3. Copepxanue yueOHOro Marepuasa
Iepnenpukyisaprocts | 13 | [lepnenaukynspusie  mnpsimble. [lapannenbHble  mpsiMble,
MPSAMBIX, PSIMOH U MIePIEeHIUKYIISIPHBIE K IIJIOCKOCTH. [Ipuznax
IJIOCKOCTH, MIEPIEHIUKYJIIPHOCTH psIMON " IJIOCKOCTH.
IJI0CKOCTEN Jloka3aTenbeTBo. Ilepnenukynsp " HAaKJIOHHAS. 2

IlepnenukynspHeie IJIOCKOCTH. ITpusnak

NEPIEHIUKYJIIPHOCTH IJIOCKOCTEH. Jloka3zaTennsCcTBo.

PaccrosiHus B mpocTpaHCcTBE
Tema 2.4. Coaepikanue yueOHOro MaTepuajia
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Teopema 0  Tpex

14

Teopema 0 Tpex nepneHIuKyispax. JlokasarenabCTBO. YTou

NEePIEHIUKYIIApax MEKy PSMOU U IJIOCKOCTBI0. YTOJI MEXAY INIOCKOCTIIMU 2
Tema 2.5. IIpodeccHOHAILHO - OPUEHTHPOBAHHOE COAEPKAHME
[TapamtensHele, TemaTuka NPpaKTHYECKUX 3AHATHH
NepneHUKyYIsApHble, | 15 | [Ipaktuueckoe 3anstre Ne6. AKCHOMBI CTEPEOMETPHH.
CKpEIIMBAOIINECS [lepneHUKYISPHOCTD NPSIMOX U INIOCKOCTH, NapaJlIeIbBHOCTD 5
IpsiMble JIBYX MPSIMBIX, MEPIEHIUKYJIIPHBIX IIJIOCKOCTH,

MIEPIEHIUKYISIPHOCTD INIOCKOCTEN

16 | IIpakTudeckoe 3aHsATHE Ne6. AKCHOMBI CTEPEOMETPHHU.

[lepneHMKYISIPHOCTD NPSIMOX U TUIOCKOCTH, APAIIIIEIBHOCTb 5

JBYX MPSIMBIX, MEPIEHIUKYIIPHBIX IIJIOCKOCTH,

MIEPIEHIUKYISIPHOCTD INIOCKOCTEN
Tewma 2.6. TemaTnka NPAKTHYECKUX 3AHATHI
Pemrenne 3anau. 17 | Ilpaktnueckoe 3ansitue Ne7. PacrnosnoxkeHue HpSMbIX U
[IpsimMbIe u TUIOCKOCTH IJIOCKOCTEN B  mOpocTpaHcTBe. IlepneHauKyIsIpHOCTE H 2
B IIPOCTPAHCTBE MapaJIEIbHOCTh MPSAMBIX U IIOCKOCTER. CKpenuBaronecs

IIpsIMBIE
Pa3nen 3 KoopauHaTbl U BEKTOPHI 14
Tema 3.1 Conep:xaHue y4eOHOro Marepuaja OK-01, OK-02, OK-03,
JlexapToBbI 18 | JlekapToBBl KOOpAMHATBI B TpocTpaHcTBe. [Ipocreiinme OK-04, OK-05, OK-06,
KOOpAMHATEI B 3aa4d B KOoopauHarax. PaccTosHue Mexay AByMsl TOUKAMH, OK-07, IIK 8.1, I[IK 9.1,
IIPOCTPAHCTBE. KOOPAMHATBI CEPEAUHBI OTPE3KA 1K 9.7
Paccrostnne mexny 2
IBYMsI TOYKaMHU.
Koopnunatsi
CEpEeMHBI OTPE3Ka
Tema 3.2 Copepxanue yueOHOro Marepuasa
Bekropsl B 19 | BekTopsl B npocTpancTBe. Clio’KeHHE U BBIYMTaHUE BEKTOPOB.
IIPOCTPAHCTBE. YMHOXEHHE BekTOopa Ha 4ucio. KommulaHapHbE BEKTOPBI. 2
Yron mexnay CkansipHO€ Mpou3BEACHNUE BEKTOPOB. Pa3iioxkeHne BEKTopa 1o
BEKTOPAMH. TPEM HEKOMILJIAaHAPHBIM BEKTOpam
CkansipHoe 20 | KoopauHaTbl BEKTOpa, CKaJsIpPHOE MPOU3BEJICHHE BEKTOPOB B
OpOU3BEACHUC KOOpAMHATAX, YIOJl MEXIY BEKTOpPaMH, Yroja Mexay NpsIMOu 2
BEKTOPOB U IJIOCKOCTBIO, YTOJI MEKY INIOCKOCTAMHU
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21 | YpaBHeHue IJIOCKOCTH. I'eomerpuuecknii CMBICII
onpeneauTens 2x2 2
Tema 3.3 IIpodeccHOHAIBHO - OPUEHTHPOBAHHOE COAEPKAHME
[TpakTuko- TemaTuka NPpaAaKTHYECKUX 3AHATHH
OPHUEHTUPOBAHHBIE 22 | [Ipaktuyeckoe 3anstue Ne8. KoopawmHaTHas IJIOCKOCTb.
3a7a44 Ha Beluncnenue paccrosHMM M IUIOIAAEH Ha  IUIOCKOCTH. 2
KOOPJAMHATHOU KosmmuecTBeHHbIE pacdeThl
TJIOCKOCTHU 23 | llpaktnueckoe 3anstue Ne8. KoopawHaTHas TIIOCKOCTb.
Brpiunciienue paccTOSSHMM M IUIOMIAACH Ha TUIOCKOCTH. 2
KosmuecTBeHHbIE pacyeThl
Tema 3.4 TemaTnka NPaKTHYECKUX 3aHATHI
Pemrenne 3anau. 24 | IIpaktuyeckoe 3aHstre Ne9. JlekapTOBBI KOOpPAWHATHI B
Koopaunats! u npocTpancTBe. BekTopel B mpocTtpaHcTtBe. CloXeHHE H
BEKTOPBI BBIUMTAHNE BEKTOPOB. YMHOXXEHHE BEKTOpa Ha YHUCIO.
Kommmanapueie  Bektopbl.  CKalsipHOE  NPOU3BENCHHE
BEKTOPOB. PaznokeHune BeKkTopa MO TPEM HEKOMILJIAaHAPHBIM 2
BekTtopaM. [Ipocreitmue 3agaun B koopauHatax. KoopauHaTsl
BEKTOPA, PACCTOSHME MEXKIy TOYKaMH, KOOPAUHATHI
CEpEeIMHbl OTPE3Ka, CKAISIPHOE IPOU3BEICHHUE BEKTOPOB B
KOOpAMHATAX, YIOJl MEXKIY BEKTOpaMH, Yroj MEexAy MpsAMOu
Y IJIOCKOCTBIO, YTOJI MKy IJIOCKOCTIMHU
Pa3znesa 4 OcHoBbl TpUroHomMerpuu. Tpuronomerpuyeckne GQyHKIumn 36
Tema 4.1 Conep:xaHue y4eOHOro Marepuaja OK-01, OK-02, OK-03,
Tpuronomerpuyeckue | 25 | Paguannas mepa yria. [loBOpoT TOYKM BOKpYr Haudajia OK-04, OK-05, OK-06,
(1)YHKI_[I/II/I koopauHat. OnpeneneHue CUHYyca, KOCHUHYCa, TaHI€HCa H 2 OK-07, IIK 8.1, I[IK 9.1,
MIPOU3BOJILHOTO YIJIa, KOTaHI€HCa K 9.7
uncina. Pagnanuas u 26 |3Haku cHHYyca, KOCHHYyCa, TaHT€HCa U KOTaHTeHCa IIO0
rpajaycHas Mepa yria YETBEPTSAM. 3aBUCUMOCTb MEXKIY CHHYCOM, KOCHHYCOM, 2
TAHI'€HCOM M KOTaHI'€HCOM OJIHOTO M TOTO XK€ YIiia
Tema 4.2 Coaepikanue y4eOHOro MaTepuajia
OcHoBHbIE 27 | TpuronoMmerpuyeckue ToxjaectBa. CHHYC, KOCHHYC, TaHTE€HC 2
TPUTOHOMETPUYECKHE Y KOTaHT'€HC YTJIOB O U - O
TOXKIECTBA. 28 | dopMyIbl IPUBEAEHHUS 2
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DopMyiIbL
IIPUBEJICHUS

Tema 4.3

Cunyc, KocuHyC,
TAHI'€HC CYMMBbI U
Pa3HOCTH JIByX YIJIOB
CuHyC U KOCHHYC
JIBOMHOTO yria.
DopMyiIbl
MIOJIOBUHHOTO YTjia

Conepxxanue yueOHOro Marepuaja

29 | Cymma u pa3HOCTh cuHycoB. CymMMa M pa3HOCTh KOCHHYCOB.
CuHyc M KOCHHYC IBOMHOTO yria. @opMyibl MOJIOBHHHOTO
yria

30 | [IpeoOpa3oBaHusi CyMMBI TPUTOHOMETPHYECKHX (QYHKIUI B
MIPOU3BEICHNE U TPOU3BEJICHUS B CYMMY

31 | BelpakeHHe TPUTOHOMETPHUYECKUX (DYHKIMI Yepe3 TaHTEHC

MOJIOBUHHOTO aprymenTta. llpeoOpa3oBaHusi mnpocTenmmx
TPUTOHOMETPUYECKUX BBIPAKECHUN

Tema 4.4

OyYHKINH, UX
cBolictBa. CriocoObI
3aaHus QYHKIHMA

Copep:xxaHue y4e0OHOro MmaTepuaja

32

OO6nacTh omnpeAeneHUs] U MHOXKECTBO 3HAaYeHMH (DYyHKIUH.
YETHOCTh, HEYETHOCTD, NMEPUOIUYHOCTh PYHKIUN. CriocoOsl
3a1aHus QYHKIMIMA

Tema 4.5
TpuroHomerpuyeckue
dbyHKIIUH, UX
CBOMCTBA U rpaduKu

Copep:xaHue y4e0OHOIro MmaTepuaja

33

O061acTe OTpeeICHUs u MHO>KECTBO 3Ha4YeHUH
TpUTOHOMETpUYEeCKuX (yHKImMiA. YETHOCTH, HEYETHOCTS,
MEPUOANIHOCTh TPUTOHOMETpUUYeCKnX QyHKIH. CBOMCTBA U
rpaduku GyHKIMN y = CcOS X, y =SIn X, y =tg X, y = ctg X.

Tema 4.6 TemaTuka NPAKTHYECKHUX 3aAHATHH

[IpeobpazoBanue 34 | IIpaktuueckoe 3ansatue Nel(O. CxxaTue W pacTsHKCHHE

rpaguKoB rpa¢ukoB TpUroHOMeTpu4eckux (yHkiui. [IpeobpasoBanue

TPUTOHOMETPHUYECKHUX rpauKOB TPUTOHOMETPHUUECKUX (PYHKIIHIA

GbyHKIMHA

Tema 4.7 IIpodeccnoHaIbHO - OPUEHTHPOBAHHOE COJEPKAHME

Onucanue TemaTuka NPaAaKTUYECKUX 3aAHATHH

IIPOU3BOJICTBEHHBIX 35 | Ilpaktuueckoe 3anstue Nell. Hcnonb3oBaHue CBOWCTB

MIPOLIECCOB C TpUTOHOMETpHUECKUX GYHKIMA B mpodeccuoHaAIbHBIX

MOMOIIBIO TpahUKOB 3a/1ayax

byHKuMi 36 | Ilpaktuueckoe 3ansitue Nell. Hcmonb3oBaHue CBOICTB
TPUTOHOMETpHUECKUX GYHKIHA B  mpodeccCHoHATbHBIX
3a/1auax
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Tema 4.8

Conepxanue yueOHOro Marepuasa

Ob6patHsbie 37 | Ob6parHble TpuroHomerpudeckue QyHkiuu. Mx cBoiicTBa U

TPUTOHOMETPUUECKUE rpaduKu

byHKIIH

Tema 4.9 Conepxxanue yueOHOro Marepuasa

Tpuronomerpuueckue | 38 | YpaBHEeHHE oS X = a. YpaBHEHHE Sin X = a. YpaBHCHHE tg X =

YpaBHCHUSA U a, ctg X =a.

HEPaBCHCTBA 39 | Pemenue TpUTOHOMETPUYECKUX YPaBHEHUIH OCHOBHBIX THIIOB:
MPOCTENIINE TPUTOHOMETPUUECKHE ypaBHEHHS, CBOMSIIUECS
K KBaJpaTHbIM, pELIaeMble pa3jIokKEHHUEM Ha MHOXUTEIH,
OJIHOPOJIHbIE

40 | IIpocreiinie TPUTOHOMETPUYECKHE HEPABEHCTBA

Tema 4.10 Copep:xanue y4eOHOro marepuasa

Cucremsl 41 | Cucrtemsbl NPOCTEHIINX TPUTOHOMETPUUECKUX YPAaBHEHUN

TPUTOHOMETPHUYECKHUX

ypaBHEHUU

Tema 4.11 TemaTuka NPpaAaKTHYECKUX 3aAHATHH

Pemenue 3agauy. 42 | IlpakTuueckoe 3aHATHE Nel2. [TpeobpazoBanue

OCHOBBI TPUTOHOMETPUUYECKUX BBIPAKEHU M. Pemenne

TPUTOHOMETPUHU. TPUTOHOMETPUUECKUX YPABHEHHM U HEPABEHCTB B TOM YHCIIE

Tpuronomerpuueckue C UCIOJIb30BaHNEM CBOMCTB (yHKIIHIA

GbyHKIIUN

Pa3nea 5. KoMmiekcHbIe YHcJIa

Tema 5.1
KoMmutekcHsie unciia

Conepxanue yueOHOro Marepuasa

43 | [lonstue komiuiekcHOro yucia. ConpspkeHHbIe KOMIUIEKCHBIE
quciaa, MOAYJIb U apryMEHT KOMIUIeKCHoro uucia. dopma
3arucu KOMILJIEKCHOT'O quciaa (reomerpuueckas,
TPUTOHOMETpHUYECKasl, anredbpanyeckast)

44 | Apudmernueckue 1eHCTBUS C KOMIUIEKCHBIMHU YHCIAMHU

Tema 5.2
IIpumeHeHue
KOMIUIEKCHBIX YHCEII

TemaTHKka NPAKTHYECKUX 3aHATHH

45

HpaKTI/IquKOG 3angatae Nel3. Brimonanenue pacueToB C
IIOMOIIBKO KOMIIIICKCHBIX YHCCII. HpI/IMepH HCIIOJIBb30BaHUA
KOMINJICKCHBIX YHCCJI

OK-01, OK-02, OK-03,

OK-04, OK-05, OK-06,

OK-07, IIK 8.1, I[IK 9.1,
I1IK 9.7
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Pa3nea 6 IlpousBoanasi pyHkumu, ee npUMeHeHHe

36

Tema 6.1 Copep:xaHue y4eOHOro MaTepuajia OK-01, OK-02, OK-03,
ITonsarue 46 | OnpenerieHrne YUCIIOBOM TOCIIEIOBATEIIFHOCTH U CIIOCOOBI ee OK-04, OK-05, OK-06,
MPOU3BOJHOM. 3aganusg. CBONMCTBA  YHMCJIOBBIX  IOCJIEIOBATEIHHOCTEMN. OK-07, IIK 8.1, [IK 9.1,
®opmysbl U IpaBUIIa Omnpenenenue mnpezaena MOCIENOBATEIbHOCTU. Bpruncienue 2 K 9.7
¢ hepeHIUPOBAHUS npeAenoB mocienoBatenbHocTe. Ilpemen Qynkumm Ha

6eckoneuHoctu. [Ipenen GyHKIUM B TOUKE

47 | Ilpupamenue aprymenta. llpupamenve ¢yHkuuu. 3anauw,

NpPUBOJALIME K TOHATUIO Npou3BoAHOU. OmnpeneneHue 2

MIPOU3BOIHOM. AJITOPUTM OTHICKAHUSI IPOU3BOAHOMN
Tema 6.2 Copep:xxaHue y4e0OHOro MmaTepuaja
[IpousBoHbIE 48 | dopmynsl uddhepeHnTnpoBaHUs 2
CYMMBI, pa3HOCTH 49 | IlpaBuna muddepeHTpoBaHHS
MIPOU3BEACHUS, 2
YaCTHOTO
Tema 6.3 Conep:xaHue y4eOHOro MmaTepuaja
[TpousBoHbIE 50 | Ompenenenue CIIO)KHOH byHKIINA. [IpousBoanas
TPUTOHOMETPUUYECKUX TpUTOHOMETpUYEeCKUX (QyHKIui. [IponsBomHas CIOXKHOU
GyHKIMIA. GyHKIMH 2
[IpousBoaHas
CJIO’)KHOM (hYHKITUU
Tema 6.4 Conep:xaHue y4eOHOro MmaTepuasa
[TonsiTue o 51 | [lonarue nHempepwiBHOW ¢(yHKIMU. CBOWCTBAa HENMPEPHIBHOU
HEMPEepPHIBHOCTU GyHKIHH. Cs13b MEeXIy HENPEPHIBHOCTHIO u 2
¢byskun. Meron i depeHIUpyeMOCThI0  (QYHKIIMM B TOYKE. AJTOPUTM
WHTEPBAJIOB pelIeHNs HepaBEHCTB METOJ0M HHTEPBAJIOB
Tema 6.5 Conepxanue yueOHOIro Marepuasa
I'eomerpuueckuii u 52 | 'eomerpuyueckuii cMbICI MPOU3BOJHON (QYHKIIMHM — YIJIOBOM 5
¢bu3nveckuit cCMbICI KO3 QUIMEHT KacaTeJbHOM K rpaduKy QyHKIIMH B TOUKE
MIPOU3BOTHOM 53 | YpaBHeHue kacatenbHOM K rpaduky GyHKIUH. ANTOPUTM

COCTaBJICHUSl YpaBHEHHUs KacaTelbHON K rpaduky QyHKIMH 2

y=f(x)
Tema 6.6 TemaTnKa NPaKTHYECKUX 3aAHATHH
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dusuyeckuil CMBICH
IIPOU3BOIHOM B

54

[Ipaktuueckoe 3anarue Nel4. duznueckuil (MeXaHUUECKHIN)
CMBICJI TPOU3BOJHOM — MIHOBEHHAss CKOPOCTh B MOMEHT

npoeccuoOHaTbHBIX BpemeHHu t: v =S’ (1)

3a1ayax

Tema 6.7 Conepxxanue yueOHOro Marepuasa

MOHOTOHHOCTB 55 | Bospacranme wu  yObiBanue  (PyHKIHH, COOTBETCTBHUE

¢bynkuuu. Toukn BO3pacTaHusi ¥ yObIBaHMsI (PYHKIIMH 3HAKY MPOU3BOIHOM.

3KCTpeMyMma 56 | [loHATHE TMPOW3BOMHON BBHICIIETO TMOPSIKA, COOTBETCTBHE
3HaKa BTOPOH MPOU3BOJAHON BBINMYKIOCTH (BOIHYTOCTH)
(yHKIIMM Ha OTpe3Ke. 3a7jaui Ha MaKCUMYM U MUHHUMYM

57 | IloHdatue acUMNTOTHI, CIOCOOBI UX ONpeAeNeHUsl. AJITOpUTM

uccienoBaHuss (QYHKIUM U TOCTpOEHUS ee Tpaduka
MTOMOIIBIO0 TPOU3BOJHOU. J[poOHO-TMHENHHAs PYHKIINS

Tema 6.8 Copep:xaHue y4eOHOro marepuasa

HccnenoBanue 58 | UccnemoBanme (yHKIIMM Ha MOHOTOHHOCTh M TIOCTPOCHHE

byHKUIMHA 1 rpadukoB

IIOCTPOCHHE

rpauKoB

Tema 6.9 Copep:xaHue y4eOHOI0 MaTepuaja

Hawunbonsuiee n 59 | Haxoxnmenue HaumOOJBIIEr0 W HAMMEHBIIETO 3HAYEHUI

HauMeEHbIIIEe GyHKUMH,  NOCTpoeHHEe  IpaMKOB  MHOTOWIEHOB  C

3Ha4eHUs (PyHKLUU VICII0JIb30BAHMEM alapara MaTeMaTHYECKOr0 aHAIN3a

Tema 6.10 IIpodeccnoHaNbHO - OpHEHTHPOBAHHOE COlEPKAHME

Haxoxnenune TemaTHKa NPaKTHYECKUX 3aAHATHH

OTNITUMAJILHOTO 60 | IIpaktuyeckoe 3anstue Nel5. Haumenbinee u HauOoJiblee

pe3yJbTara C 3HayeHue QyHKLUUU

IOMOIIBIO 61 | IIpaktuueckoe 3ansTue Nel5. Haummenbinee u Haubosblee

IPOU3BOHOM B 3HayeHue QyHKLUUU

NPaKTHICCKUX 62 | IIpaktuyeckoe 3ansTHe NelS5. Haumenbiiee u Haubosblee

3aiaqax 3HaYeHue QyHKLIUU

Tema 6.11 TemaTHKka NPAKTHYECKUX 3aHATHH

Pemrenue 3anau. 63 | IIpaktuueckoe 3aHatue Nel6. Dopmynsl M mpaBuia

IIpousBonHas middepenunpoBanus. McecnenoBanue QyHKIUA ¢ MOMOIIbIO

byHkMY, ee npou3BoaHoM. HauOosibliee W HauMeHbIIeE 3HAYEHUS
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MIPUMEHEHUE ‘ ‘ GbyHKITII

Pa3znen 7 MHOrOrpaHHHKH M TeJIa BPALUECHUS 44 10

Tema 7.1 Copep:xaHue y4eOHOro MaTepuajia OK-01, OK-02, OK-03,
Bepmmnsl, pedpa, 64 | IlonsaTne MHOTOrpaHHUKA. Ero 3JeMEHTHI: BEpIIMHEI, pedpa, OK-04, OK-05, OK-06,
rpaHu rpanu. Jluaronanb. CedyeHue. Brimykible U HEBBIMYKIIbIE OK-07, IIK 8.1, [IK 9.1,
MHOT'OI'paHHUKA MHOTOI'PAHHUKHU 2 I1K 9.7
Tema 7.2 Cojaep:kaHue yueOHOro MaTepuajia

[Tpusma, ee 65 | [lonstue mpusmbl. Ee ocHOBaHuUs U OOKOBEIC TpaHH. BricoTa

COCTAaBJISIOIINE, npu3Mel. [Ipsmas u HaknoHHas npusMa. [IpaBuiibHas npusMma. 5

ceuenue. [Ipsamas u Ee ceuenne

MpaBUIIbHAS TTPU3MBI

Tema 7.3 Copep:xaHue y4eOHOro marepuasa

[Tapannenenurnern, 66 | [Tapamnenenuresn, CBOMCTBA MIPSIMOYT'OJIBHOTO

ky0. Ceuenue kyba, napautenenumnena, kyo. Ceuenue ky0a, mapasiesenurnena 2

napajuieJenumnena

Tema 7.4 Conep:xaHue y4eOHOro MmaTepuaja

[Mupamupa, ee 67 | [lupamuna u ee snemenTsl. CeueHue nupamubl. [IpaBunpHas

COCTAaBJISIOLINE, nApaMuJia. Y ceueHHasi TupaMmuaa

ceuenue. [IpaBunbHas 2

nupamMuja.

YceuenHas nupamuia

Tema 7.5 Conep:xaHue y4eOHOro MmaTepuasa

boxoBas u noJsiHas 68 | Ilmomans OOKOBOW M TMOJIHOM TOBEPXHOCTH TPHU3MBI,

MMOBEPXHOCTH MUPaAMU/IBI 2

MIPU3MBI, TUPAMUIBI

Tema 7.6 Conepxanue yueOHOro Marepuasia

Cummetpus B KyOe, 69 | CumMmeTpusi OTHOCHTENBHO TOYKH, MPSIMON, TMJIOCKOCTH.

napajienenunese, CummMmetpus B KyOe, mapajienenurnese, npu3Me, mupaMuse 2

MpU3Me, MUpaMuJIe

Tema 7.7 IIpoeccHOHAIBLHO - OPUEHTHPOBAHHOE COAEPKAHME

ITpumepsl cummeTpuii | TemaTHKa MPAKTHYECKUX 3aHSATHIA

B nipodeccun 70 ‘ [Ipaktnueckoe 3anstue Nel7. Cummerpuss B mpupoe, 2 2
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ApPXUTEKTYpE, TEXHUKE, B OBITY

71 | [Ipaktuueckoe 3anstue Nel7. Cummerpuss B mpupoje,
ApPXUTEKTYpE, TEXHUKE, B OBITY
72 | llpaktuyeckoe 3anarue Nel7. Cummerpuss B TpUPOJE,

aApXUTEKTYpE, TEXHUKE, B OBITY

Tema 7.8
[IpaBuibHBIE
MHOTOTPaHHUKH, X
CBOWCTBA

TemaTuka NPpaAaKTHYECKUX 3AHATHH

73

[Ipaktnueckoe 3anstue Nel8. [lonstme mnpaBUIBLHOTO
MHoOTOrpaHHuka. CBoiicTBa NpaBUIbHBIX MHOTOI'PaHHUKOB

Tema 7.9 Conepxxanue yueOHOro Marepuasa

Humuaap, ero 74 | Humuugp wu  ero  onemedThl. CeueHue  IUWIMHIApA
COCTaBJISIFOIIIHE. (mapasnenpbHOe OCHOBAHHUIO U OCH). Pa3zBepTka mumHapa
CedeHne NUIMHIpA

Tema 7.10 IIpodeccnoHaIbLHO - OpMEHTHPOBAHHOE COAEPKAHME

Konyc, ero Copepxanue yueOHOro Marepuaa

COCTAaBJISIOIIHE. 75 | KoHycC 1 ero 3j1eMeHTHI.

Ceyenue KoHyca 76 | CeueHnue KoHyca (MmapauieIbHO€ OCHOBAHHUIO W MPOXOJIAIISE

yepes BepUINHY), KOHWYecKue ceueHus. Pa3zpepTka koHyca

Tema 7.11
VYceueHHbI KOHYC.
Ceuenunie yceueHHOTO
KOHYyca

Copep:xaHue y4eOHOro MmaTepuaja

77

VYceuennwiii konyc. Ero oOpasyromas u Bbicota. CeueHue
YCEUEHHOTO KOHYyca

Tema 7.12
[ap u cdepa, ux
ceueHus

Conep:xaHue y4eOHOro Mmarepuasa

78

[Iap u cdepa. Bzanmuoe pacmnosnoxkenue cepbl U TIOCKOCTH.
Ceuenue mapa, chepbl

Tema 7.13

ITouaTtue 06 00beMe
tena. OTHOIIEHHE
00BEMOB T10TI00HBIX
Ten

Conepxanue yueOHOro Marepuasa

79

ITonsitue 06 ob6veme Tena. O6beM Kyba U MPSIMOYIOJIBLHOIO
napamenenunena. OobeM npu3Mel U LWIMHApPa. OTHOIIEHHE
0o0beMOB  MOJOOHBIX  Ten.  ['eomeTpuyeckuil  CMbICT
onpenenurens 3-ro nopsijaka

Tema 7.14
O0BeMBI W IUIOLIAIHA
MMOBEPXHOCTEN Tel

Conepxanue yueOHOro Marepuasia

80

O6beMbl mupamMuasl U konyca. OObem mmiapa. [lmomamu
TIOBEPXHOCTEH Tl

Tema 7.15

TemaTHKka NPAKTHYECKUX 3aHATHH
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KomOunanumn

81

[Ipaktuyeckoe 3anstie Nel9. KoMOMHAIMN reOMETPUIECKUX

MHOTOTPaHHUKOB U TEN 2
TEeJ BpallleHUs 82 | Ilpaktuueckoe 3ansTue Nel9. KomOUHAIIMU TE€OMETPUUIECKUX 9

TeN
Tema 7.16 TemaTHKka NPAKTHYECKUX 3aHATHH
I'eomerpuueckue 83 | [Ipaktuueckoe 3amarue Ne2(. Mcmosb3oBaHne KoMOWHAIWi
KOMOWHAINH Ha MHOTOTPAaHHUKOB WM T€l  BpallleHus B  IPAKTHUKO- 2
MIpaKTHKE OPHUEHTUPOBAHHBIX 3a7a4ax

84 | Ilpaktuueckoe 3anstue Ne2(). Mcnonp3oBaHue KOMOWHAIHIMA

MHOTOTPAaHHUKOB Y TeJl  BpallleHus B  IPaKTHKO- 2

OPUEHTUPOBAHHBIX 3a7a4ax
Tema 7.17 TemaTnka NPaKTHYECKUX 3aHATHI
Pemenue 3anau. 85 | [Ipaktnyeckoe 3aHsTHe Ne2l. OOBeMBI W IUIOMAAN
MHororpaHHuKy MMOBEPXHOCTH MHOTOTPAHHUKOB U TEJ BPAIICHUS 2
TeJa BpalleHHs
Pasznea 8 IlepBooOpa3sHas GyHKuM, €€ NpUMeHEeHUe 14
Tema 8.1 Coaep:xaHue y4eOHOro Marepuaja OK-01, OK-02, OK-03,
[TepBooGpa3zHas 86 | 3amaua 0 BOCCTAHOBJICHMH 3aKOHA ABU)KEHUS IO M3BECTHOM OK-04, OK-05, OK-06,
¢dbynakuu. [IpaBuna ckopoctu. Ilonarne wuHTErprpoBanus. (O3HAKOMIJIEHHE C OK-07, IIK 8.1, [IK 9.1,
HaxOXJICHUS TOHSATHUEM WHTETpaja U mepBooOpasHoit st GyHKIuu y=f(X). K 9.7
MepBOOOPA3HBIX Pemenue 3a1a4y Ha CBS3b EPBOOOPA3HON U €€ MPOU3BOJHOM, 2

BBIYMCIICHUE TIepBO0Opa3Hoil i AanHo# (yHkiuu. Tabnuna

dbopMyn [UIsI  HaXOXKJAEHUS TepBoOOpaszHbIX. [3yueHue

MIpaBUJIa BEIYHUCIICHUS IEPBOOOPA3HON
Tema 8.2 Conepxanue yueOHOro Marepuasa
[Tnomanp 87 | Bagauu, mpuBOIALIME K MOHATHIO ONPEAEICHHOIO MHTErpajia
KPUBOJMHEHHON — O BBIUMCJICHUU IUIOUIAJM KPUBOJMHEWHON Tparenuu, o
Tpaneuun. Popmyna nepemenieHun Touyku. lloHATHe omnpenenéHHOro WHTErpana. 2
Herorona — I'eomerpuueckuii W (QU3MYECKHI CMBICI OINpPEIEICHHOTO
JleiibHu1Ia unTerpana. Popmyna Hetorona— JleiiOnuna
Tema 8.3 Coaepikanue y4eOHOro MaTepuajia
HeomnpeneneHnusiii u 88 | IlonsTue HeompeAEIEHHOTO UHTErpaja
OTpeIeTICHHbIN 2
MHTErpajibl
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Tema 8.4

Conepxanue yueOHOro Marepuasa

[Tonsitre 06 89 | I'eomeTpuyecKuii CMBICI OTIPECIEHHOTO HHTErpaia
OTIPEIEIEHHOM
MHTErpaie Kak 9
IJI0LIAAN
KPUBOJIMHEWHOU
Tpanenuu
Tema 8.5 IIpogeccuoHaIbLHO - OpPUEHTHPOBAHHOE COJEPIKAHUE
OnpeneneHubit TemMaTHKa NPAKTHYECKUX 3aAHATHI
UHTETPaJ B KU3HU 90 | [Ipaktuyeckoe 3ansitme Ne22. T'eoMeTpHUYecKHil CMBICI
onpeneneHHoro uHterpaita. @opmyna Herotona — JlelOuuna. 5
Pemenue 3a1ay Ha IpUMEHEHUE UHTETpaia JUis BHIYUCICHUS
(bM3UYECKUX BEJIMYUH U TIJIOIAIeH
91 | [Ipaktuyeckoe 3ansitne Ne22. T'eoMeTpHUYecKUl CMBICI
onpeneneHHoro uHTerpana. @opmyna Herotona — JlelOnua. 5
Pemenue 3agay Ha IpUMEHEHUE UHTETpasa JUis BHIYMCICHUS
(bu3MYECKUX BEJIMYHH U MJI0Haaen
Tewma 8.6 TemaTuka NPpaAaKTHYECKUX 3aAHATHH
Pemenue 3amau. 92 | [Ipaktuueckoe 3ansatue Ne23. IlepooOpasHas QyHKIUH.
[TepBooOpazHas [IpaBuna HaxoxaeHus nepBoodpasueix. Ee nmpumenenue 5
dbyHKUINH, €€
MIPUMEHEHHE
Pa3nen 9 Crenenu u kopHu. CteneHHasi QyHKIUA 16
Tema 9.1 Conep:xaHue y4eOHOro MaTepuaja OK-01, OK-02, OK-03,
Crenennas ¢pynkuus, | 93 | [TonsTe KOpHS N-0il CTENEHH W3 JECHCTBUTEIBHOTO YHCIIA. 5 OK-04, OK-05, OK-06,
¢e CBOUCTBA OyHKIMH y = VX uX cBoiCTBA U rpaduKH. OK-07, IIK 8.1, IIK 9.1,
94 | CBoiicTBa KOpHS N-0¥ CTENEHU 2 1K 9.7
Tema 9.2 Conepxanue yueOHOro Marepuasia
IIpeobpazoBanue 95 | IIpeoOpa3oBaHre UPPALMOHATBHBIX BBIPAKEHHH
BBIPaKEHUH C 5
KOPHSIMH N-0i
CTETIEHH
Tema 9.3 Coaepikanue y4eOHOr0 MaTepuajia
CpoiicTBa cteneHu ¢ | 96 \ [loHsiTue cTeneHu C JIIOOBIM PallMOHAJIBHBIM TOKA3aTEeNIeM. 2
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pallnOHaJIbHBIM U

Crenennble QyHKIIMU, X CBOWCTBA U TpadUKU

JIEACTBUTEIIbHBIM
MOKa3aTeIsIMU
Tema 9.4 Conepxxanue yueOHOro MarepuaJja
Pemenne 97 | PaBHOCHIIBHOCTD HPPAIIMOHAIBHBIX YPAaBHEHUI 1 HEPABEHCTB. 5
UppaIOHAIBHBIX MeTomp! X penIeHus
YPaBHEHHH U 98 | Pemenune nppanoHaIbHBIX YpaBHEHHUH 2
HEPaBEHCTB 99 | Pemenune nppanoHaNIbHBIX HEPABEHCTB 2
Tema 9.5 TeMaTHKa NPAKTHYECKUX 3aHATHH
CreneHu ¥ KOpHHU. 100 | IlpakTiueckoe 3anstue Ne24. OmpeneneHue CTENEHHON
CrenenHast GyHKIMS ¢yakuun. Mcnonp3oBaHue e€e CBOWCTB MpU  pELIEHUU 2

YpaBHEHUN U HEPABEHCTB
Paznes 10 Iloka3areiabHasi QyHKUMSA 16
Tema 10.1 Cojaep:kaHue yueOHOr0 MaTepuajia OK-01, OK-02, OK-03,
IToxa3zaTenbHas 101 | CteneHb ¢ MPOU3BOIBHBIM JCHCTBUTEILHBIM TIOKa3aTEIIEM 2 OK-04, OK-05, OK-06,
GbyHKIMS, ee 102 | OmpenenieHre MOKa3aTeNbHON (YHKIIMH, €€ CBOWCTBA U OK-07, IIK 8.1, ITIK 9.1,
CBOMCTBA rpa¢uk. 3HAKOMCTBO C TPUMEHEHHEM IIOKa3aTeIIbHOU 2 T[IK 9.7

byHKINH. Pemenue MOKa3aTeJIbHBIX YpaBHEHUH

(HYHKIIMOHATBEHO-TPaQHUIECKIM METOIOM
Tema 10.2 TemaTuka NPaAKTHYECKUX 3aAHATHH
Pewrenne 103 | [Ipaktnueckoe 3anstue No25. PemeHne moka3aTenbHBIX 2
MOKa3aTeIbHbIX YpaBHEHUH METOJOM YpaBHUBAHUs MOKa3zaTesel
YPaBHEHUH U 104 | IIpaktnueckoe 3ansTue No26. PemeHne moka3aTenbHBIX 2
HEPaBEHCTB YpaBHEHUN METOJIOM BBEJICHUSI HOBOM MTEPEMEHHOMN

105 | Ilpaktnueckoe 3aHstue Ne27. PemieHue moka3aTelbHbIX 2
ypaBHEHUH (YHKIHOHAIBHO-TPAPUUECKUM METOJIOM
106 | Ilpaktuueckoe 3aHstue Ne28. PemieHue moka3zaTeabHbIX 2

HEpaBEHCTB
Tema 10.3 Coaepikanue y4eOHOro MaTepuajia
Cucremsl 107 | Pemenue cucreM NMOKa3aTeNbHBIX YpaBHEHHH
MOKa3aTeIbHbIX 2
YpaBHEHUN
Tema 10.4 TemaTHKa NPAKTHYECKUX 3aHATHH
Pemenue 3amau. 108 | IMpaxTuyeckoe 3amstme Ne29. PermeHne ToKa3aTembHBIX 2
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Iloka3arenbHasa
GbyHKIHS

YPaBHEHUN METOJOM YPaBHUBAHMs IOKa3aTeled U METOJ0M
BBEJICHHS HOBOW IepeMEHHOMN. PelieHue noka3aTenbHbIX
HEPABEHCTB

Paznes 11 Jlorapugmsl. Jlorapudpmudeckas GpyHKuus 26
Tema 11.1 Cojaepikanue yueOHOro MaTepuajia OK-01, OK-02, OK-03,
Jlorapudm uucna. 109 | Jlorapudm uucnia. JlecATUIHBINA W HATYPATBHBIN JIOTAPUPMBI, OK-04, OK-05, OK-06,
JlecATHaHbBIN 1 YHCIIO € 2 OK-07, IIK 8.1, [IK 9.1,
HaTYpaJIbHBIHI K 9.7
JIorapu(pMbl, YUCIIO €
Tema 11.2 Conepxxanue yueOHOro Marepuasa
CaoiicTBa 110 | Coiicta sorapudmo. Onepanus torapuGMupoBaHHs 2
Jorapu@moB. 111 | CgoiictBa norapudmoB. Onepanus gorapuGMupoBaHus 2
Omneparnust 112 | CgoiictBa norapudmos. Omnepanus torapuGMupoBaHus 2
JorapuMUpoBaHUS
Tema 11.3 Copep:xaHue y4eOHOro MmaTepuaja
Jlorapudmuueckas 113 | Jlorapudmudeckas GyHKIUS U €€ CBOWCTBA
byHK1IHSA, €e 2
CBOWCTBA
Tema 11.4 Copep:xaHue y4eOHOI0 MaTepuaja
Pemenue 114 | Ilonsitwe  morapudmuyueckoro  ypaBHeHus.  Omepamms 2
Jorapu(pMUIECKUX MTOTEHIIMPOBAHUS
YPaBHEHUH U 115 | OcHOBHBIE METOBI PEIICHUS JIOTApU(DMHUIESCKUX YPaBHECHUMN: 2
HEPAaBEHCTB (YHKIIMOHATBHO-TpaQUUECKUN, METO]] TOTEHIIUPOBAHUS

116 | OcHOBHBIE METOBI PEIICHUS JIOTAPU(DMHUIESCKUX YPaBHECHUMN: 5

METO/1 BBEJICHUSI HOBOW NIEPEMEHHOM

117 | Jlorapudmuyeckrue HepaBeHCTBA 2
Tema 11.5 Conepxanue yueOHOro Marepuasa
Cucremsl 118 | Anroput™ pelieHusl CUCTEeMbl ypaBHEHUH. PaBHOCHMIBHOCTH
Jorapu(pMUIECKUX norapu(MUYECKUX YpaBHEHHUH U HEPaBEHCTB 2
YpaBHEHUI
Tema 11.6 IIpodeccHOHAILHO OPHEHTHPOBAHHOE COAEPKAHUE
Jlorapugmsl B TemaTHKa NPAKTHYECKUX 3aHATHH
MIPUPOJIE U TEXHUKE 119 | IIpaktueckoe 3ansatue Ne3(0. IIpumenenue morapudma. 2

Jlorapugmuueckasi cnupaib B npupojie. Ee MmaTemarnueckue
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CBOICTBa

120 | IIpaktuueckoe 3ansatue Ne3(0. IIpumenenme norapudma.

Jlorapudmmuueckas crnimpaib B npupone. Ee maTtemarnyeckue 2

CBOMCTBA
Tema 11.7 TemaTHKka NPAKTHYECKUX 3aHATHH
Pemenue 3anau. 121 | Ilpaktiueckoe 3ansartue Ne3l. Jlorapmpmudeckas GyHKIuUS.
Jlorapugmer. Pemenue npocreimux norapuMUYECKuX ypaBHEHUN 2
Jlorapudmuueckas
byHKIUA
Paznen 12 Muo:xkecTBa. DjieMeHTHI Teopuu rpagos 10
Tema 12.1 Cojaep:kaHue yueOHOro MaTepuajia OK-01, OK-02, OK-03,
MmHoxecTBa 122 | [lonsitne  MHOXkecTBa.  IlogMHOXkKecTBO.  Ormepanmuu ¢ OK-04, OK-05, OK-06,

MHO>KECTBaAMH 5 OK-07, IIK 8.1, [TIK 9.1,

I1K 9.7

Tema 12.2 IIpodeccnoHaIbLHO OPUEHTHPOBAHHOE COJIEPKAHUE
Onepanuu ¢ TemaTuka NPpaAKTHYECKUX 3aAHATHH
MHO>KECTBAMHU 123 | IIpaktnueckoe 3anstue Ne32. Omepauuu ¢ MHOXECTBAMH. 2

Pemenue npukiaaHbIx 3a1a4u
Tema 12.3 TemaTuka NPaAKTHYECKUX 3aAHATHH
I'padsr 124 | TIpaktudeckoe 3anstue Ne33. [Tonsarue rpada 2

125 | Ilpaktudeckoe 3ansatue Ne34. Cs3HbIid rpad, AepeBO, UK 5

rpad Ha MIOCKOCTH
Tema 12.4 TemaTuka NPAKTHYECKHUX 3aAHATHH
Pewrenue 3anau. 126 | IlpakTuueckoe 3ansaTHe Ne35. Omnepanuu C MHO>KECTBAMHU.
MmuoxectBa, ['padsl u Onucanue pealbHbIX CHUTyallMii C TMOMOIIBID MHOXECTB. 2
UX IPUMEHEHHE [Ipumenenue rpadoB K pemieHuo 3a1ad
Pazgen 13. Di1eMeHThI KOMOMHATOPUKH, CTATHCTUKH M TEOPHH BePOATHOCTEH 24
Tema 13.1 Coaepikanue y4eOHOro MaTepuajia OK-01, OK-02, OK-03,
OCHOBHBIC OHSATHS 127 | TlepecTaHOBKH, pa3MeNIeHHsI 2 OK-04, OK-05, OK-06,
KOMOHMHATOPHKH 128 | Coueranus 2 OK-07, IIK 8.1, I[IK 9.1,
Tema 13.2 Coaepikanue yueOHOro MaTepuajia I1K 9.7
CoOpiTHE, 129 ‘ CoBMecTHBIE W HECOBMECTHBIE COOBITHS. TeopeMbl O 2
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BEPOSTHOCTD
co0ObITus. CioxeHue

BEPOSATHOCTH CYMMBbI COOBITHI

130 | YcioBHass BEpOSTHOCTh. 3aBUCHMBIE W HE3aBHCHMBIC
Y YMHOXKEHHE coObITHsi. TeopeMbl 0 BEpOSTHOCTH MPOU3BEACHUS COOBITHI
BEPOSITHOCTEN
Tema 13.3 IIpodeccuoHaIbHO OPHEHTHPOBAHHOE CO/IeP:KAHME
BepositHoCTh B TemaTuka NPpaKTHYECKUX 3AHATHH
Ipo¢eCcCHOHATBHBIX 131 | IIpakTaeckoe 3aHsTHe Ne36. OTHOCHUTENBHAs YacTOTa
3amaJax coObITHS, CBOMCTBO €€ ycToMunBOCTH. CTaTUCTHYECKOE
onpezeneHue BeposTHoCTU. O1ieHKa BEpOSTHOCTH COOBITHUS
132 | Ilpaktiueckoe 3aHstre Ne36. OTHOCHUTENbHAas YacTOTa
coOBbITHS, CBOMCTBO €€ ycTouumBOCTH. CTaTUCTHYECKOE
omnpeneneHue BeposITHOCTU. OleHKa BEPOSITHOCTH COOBITHS
Tema 13.4 Copep:xxaHue y4e0OHOro MmaTepuaja
JuckperHas 133 | Buapl cinywaitapix  BenmuumH.  OmpeneneHHe JTUCKPETHOM
ciy4yaiiHas BeJIMYMHA, CIIy4alHOW BEJIIMYMHBL. 3aKOH pacHpeleieHus] AUCKPETHOMN
3aKOH €€ CIIy4ailHOM BEITUYMHBI
pacnpeneneHus 134 | YucnoBbele  XapaKTepUCTUKU  AMCKPETHOM  ciaydailHON
BEJTMYMHBI
Tema 13.5 Copep:xaHue y4eOHOI0 MaTepuaja
3agaun 135 | Bapuanmonnsiii psna. Ilomuron 4actor uW TUCTOTpamma.
MaTeMaTH4eCKOU CraTucTuueckue XapaKTepUCTHKH psjna  HaOII0AaeMbIX
CTaTUCTUKU JTAHHBIX
Tema 13.6 IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COIEePKAHME

CocraBnenune Ta6J'II/II_[

TemaTuka NPAKTHYECKHUX 3aAHATHH

U A¥arpaMm Ha 136 | Ilpaktuueckoe 3ansatue Ne37. IlepBuunast o0OpaboTka

MIPAKTUKE CTaTUCTHYECKHX JaHHbIX. [ paguueckoe ux npeacTaBiceHue
137 | Ilpaktuyeckoe 3amsaTue Ne38. HaxoxaeHue cpeaHux

XapaKTepUCTUK, HAOIIOAaEMBbIX JTaHHbBIX

Tema 13.7 TemaTHKka NPAKTHYECKUX 3aHATHH

Pemenue 3anay. 138 | IIpaktuueckoe 3aHATHE Ne39. DneMeHTBI KOMOUHATOPHUKH.

DneMeHTHI CoObiTHE, BEpOATHOCTH COOBITHS. Cll0KEHHE U YMHOXKEHUE

KOMOHWHATOPHKH, BEPOSATHOCTEH

CTaTUCTHKH U TEOPUU

BEPOSITHOCTEN
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Pa3nes 14. YpaBHeHuUs1 H HEpaBeHCTBA

24

Tema 14.1
PaBHOCHIIBHOCTB
YpPaBHEHUU U
HepaBeHCTB. O0mue

Conepxxanue yueOHOro Marepuaja

139

PaBHOCWIBHOCTD ypaBHEHMI M HepaBeHCTB. OmpeneicHusl.
OcCHOBHBIE TEOpPEMBI O PAaBHOCWIBHBIX II€peX0Jiax B
ypaBHEHUSIX M HepaBeHCTBaxX. OOIIME METOIbl pelIeHUs

METO/1bl pELICHUS YpaBHEHHI: TEPEeX0]] OT PaBEHCTBA (DYHKIHMI K pPaBEHCTBY 2
apryMeHTOB JUIsi MOHOTOHHBIX (DYHKIMH, METOJ Pa3I0KEHU
Ha MHOXUTEIW, METOJl BBEICHHUS HOBOW IEPEMEHHOM,
(YHKIIMOHAJIBHO-TpaQUUECKUN METO]T
Tema 14.2 Conepxxanue yueOHOro Marepuasa
I'padpmaeckuii meton | 140 | OOuIKe METOIBI PEIICHHS HEPABSHCTB: MEPEX0]] OT CPABHEHHUS
penieHust ypaBHEHU, 3HauYeHUN (QYHKUUN K CPAaBHEHHIO 3HAUEHUN apryMEHTOB JJIs
HEPaBEHCTB MOHOTOHHBIX (PYHKLHN, METO/I UHTEPBAJIOB, GYHKIIMOHAIHHO- 2
rpapudeckuit  meton. [ 'paduueckwit  Meron — penieHUs
YpaBHEHUN U HEPABEHCTB
Tema 14.3 Copep:xanue y4eOHOro marepuasa
YpaBHeHus u 141 | Onpenenenue moayis. PackpbiTie MOIyJIs IO ONIPEACTICHUIO. 2
HEpPaBEHCTBA C [Ipocreiimre ypaBHEHUS U HEPABEHCTBA C MOJYJIEM
MOJyJeM 142 | [IpumeHeHre pPAaBHOCWIIBHBIX MEPEXOJI0OB B ONPEAETICHHBIX 2
TUIAX YPAaBHEHHUI M HEPABEHCTB C MOJyJIEM
Tema 14.4 Copep:xaHue y4e0OHOIro MmaTepuaja
YpaBHeHus u 143 | 3nakomcTBO ¢ mapameTrpoM. IIpocrelimue ypaBHEHUS C 5
HEPaBEHCTBA C rapaMeTpoM
ImapaMmeTpamu 144 | TIpocreiinme HEpaBEHCTBA C TApaMETPOM 2
Tewma 14.5 IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COEePKAHME
CocraBiieHue u TemaTnka NPaAKTHYECKUX 3aHATHIH
pelieHue 145 | IIpaktnueckoe 3aHsTHe Ned(. PemieHwe TEKCTOBBIX 3aaay 2
npodeccuoHalIbHBIX po(ecCHOHAIILHOTO COJepKAHUS
3ajaq € IOMOIIBIO 146 | Ilpaktrueckoe 3aHsaTHe Ne4(. PemieHne TEKCTOBBIX 3ajay 2
ypaBHCHHH pOo(heCCHOHAIBHOTO COJepKAHUS
147 | Ilpaktnueckoe 3aHsTHe Ne4(. PemieHne TEKCTOBBIX 3ajay 2
po(heCCHOHAIBHOTO COJepKAHUS
148 | Ilpaktnueckoe 3aHsaTHe Ne4(. PemieHne TEKCTOBBIX 3ajay 2

po(eCcCHOHAIBHOTO COJIEPKaAHUS

OK-01, OK-02, OK-03,

OK-04, OK-05, OK-06,

OK-07, IIK 8.1, [TIK 9.1,
I1K 9.7
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Tema 14.6 TemaTHKka NPaKTHYeCKUX 3aHATHH

Pewrenne 3anau. 149 | Ilpaktiueckoe 3ansitue Ne4l. OOmue MeTOAbl peIIeHUs 2

YpaBHeHuA U YPaBHEHUM.

HEpPaBEHCTBA 150 | IlpakTiueckoe 3ansitie Ned42. YpaBHEHUS U HEPAaBEHCTBA C 2
MOJIyJIEM U C ITapaMeTpaMu

Koncyabranuun 2

IIpoMe:xxyTouyHast aTTecTanus (IK3aMeH) 6

Hroro: 308
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3. YCJIOBUSI PEAJIM3ALIMU IPOTPAMMBI OBLIIEOBPA30BATEJILHOM
JUCLUIINHDBI

3.1. Peanuzaumuss mporpaMmbl 001eo0pa3oBaTeJbHON Yy4eOHOH AMCUMILIMHBI
TpedyeT HAJIUYMS Y4eOHOro KabuHera «MaremaTuka.

O6opynoBaHue yuyeOHOTO KaOUHeETa:

- IOCaJI0YHBIE MECTA 110 KOJIMYECTBY 00yUarOUINXCs;
- paboyee MEeCTO MPEeno1aBaTes;

- KOMIUIEKT Y4eOHO-HATJIAIHbIX TOCOOUIA;

- KOMILIEKT 3J€KTPOHHBIX BUACOMATEPUATIOB;

- 3a/1aHMS1 111 KOHTPOJIBHBIX paboT;

- IPO(ECCUOHAIIBHO OPUEHTUPOBAHHBIE 3aaHUS;

- MaTepuabl HIK3aMeHa.

Texuuueckue cpeacta oOydeHUs:
- IEPCOHAJIbHBIN KOMIBIOTEP C JUIIEH3MOHHBIM MPOTPAMMHBIM 00€CTIeueHUEM;

- IIPOCKTOP C SKPAHOM.

3aJinl;
bubnuoreka, YMTAIBHBIN 3471 C BEIXOJIOM B ceTh MHTEpHET.

3.2. UndopmanuoHHoe odecneyeHne peajn3anuu NporpamMmmbl

3.2.1. OcHOBHBIE TEYATHBIE H3TAHHUSA
1. Hanasu, A. A. Marematuka : yueOHuk / A.A. JlagasiH. — 3-€ u31., UCIp. U JIOI. —

MockBa : MH®PA-M, 2020. — 544 c¢. — (Cpemnee mnpodeccuoHambHOE
obOpasoBaHue).

2. Ilunosa, JI. 1. MaTtemaruka : yueOHoe nmocooue / JI.U. [lIunosa, A.E. IlIumoB. —
MockBa : MH®PA-M, 2020. — 238 c¢. — (Cpemnee mnpodeccuoHanbHOE
oOpa3oBaHue).

3. KapbGauunckas, H. b. Maremaruka : TpakTHKyM JUIsl  CPEIHETO

npodeccuonansHoro oopaszoanus / H. b. Kapbaumnckas, E. E. Xapuronosa. -
Mocksa : PI'VII, 2019.

3.2.2. J/lonoJHUTEJAbHbIE HCTOYHUKH

1. AnexcanapoB, A.J[. Maremaruka: anreOpa W Hadajla MaTeMaTUYECKOTO
aHanuza, reomerpusi. 'eomerpusa. 10-11 xnaccer : yueOnuk / A.JI. Anekcanapos, JLLA.
Bepuep, B.U. Peokuk. — M. : U3marenscTBo «IIpocemenue», 2020. — 257 ¢. — ISBN:
978-5-09-062551-7 / - Tekct : HemocpeACTBCHHBIH
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2. AtanacsH JI., Matemartuka: anreOpa ¥ Hayajga MaTeMaTUYECKOTO aHau3a,
reomerpusi. I'eomerpus. 10-11 kmaccel.,, y4yeOHMK sl 00IIe0Opa30BaTENbHBIX
opranusanuii: 0a3oBeiid u yriyosnennsrid ypoau/ JI.C. ArtanacsH u ap.,— 9-e m3g—M.:

IIpoceemienue, 2021.—287 ¢. Un.— (MI'Y — mikone). ISBN 978-5-09-078569-3.
3. Amumos, [II.A. Maremaruka: anredpa U Hauajga MaTEMaTUYECKOTO aHAIIN3a,

reomeTpus. AnreOpa u Haudana mateMaruueckoro anammsza. 10-11 kiaccei:0a30BbIN U
yriayOneHHbld ypoBHH : yueOHuk / II.A. Anumos, FO.M. Konsrun, M.B. TkaueBa u ap.
10-e u3x., crep. Mocksa [Ipocsemenue, 2022. 463, [1] c. Un. — ISBN: 978-5-09-087759-
6

4. Mopakosuu, A.I'. Anrebpa u Hadana matemaTuueckoro ananu3sa. 10 kiacc:
B 2 4. Y. 1. YueOHuk 15 yyammxcst o61ieo0pa3zoBaTeIbHbIX yUpexaeHui (mpo@uiibHbINA
ypoBeHs) / A.I'. Mopakosuy, I1.B. CemenoB. - M. : Muemo3una, 2020. - 457 c. — ISBN:
978-5-346-01200-9 / - Tekct : HEeMOCPEACTBEHHBIN

5. Mopakosuu, A.I'. Anrebpa u Hadana mMatemMaTuueckoro ananusa. 11 kmacc:
B 2 4. Y. 1. YueOuuk s yyanmxcst o61ieo0pa3zoBaTeIbHbIX yUpexkaeHui (mpouiibHbINA
ypoBeHs) / A.I'. Mopakosuy, [1.B. Cemenos. - M. : Muemo3una, 2020. - 351 c. — ISBN
978-5-346-03199-4/ - TekcT : HEMOCPEICTBEHHBIH

6. Mopakosuu, A.I'. Anrebpa 1 Hayaja MaTeMaTH4eckoro aHaiauza. 10 kmacc:
B 2 uw. Y. 2. 3agauHuk s ydamuxcs 00IIeoOpa3oBaTENIbHBIX YUPEXKIECHUHN
(mpodwinpHBIA ypoBeHb) /A.I'. Mopakosuy, JI.O. enumesa, JI.W. 3BaBu4 [u ap.] - M. :
Muemo3suna, 2020. - 336 ¢. — ISBN: 978-5-346-01202-3/ - TekcT : HEMOCPEACTBEHHBIIM

7. Mopakosuy, A.I'. Anre6pa u Hadaa MmaTemMaTudeckoro aHanmsa. 11 kmacc:
B 2 4. Y. 2. 3agauyHuk a1 ydammxcs o01nieo0pa3oBaTeIbHBIX YUPEKICHUN
(npoduneHsii ypoeHs) / A.I'. Mopakosuy, JI.O. leaunmesa, JI.W. 3BaBuu [u ap.],- M. :
Muemosuna, 2020. - 137 ¢. — ISBN: 978-5-346-02411-8/ - TekcT : HEMOCPEACTBEHHBIH

3.2.3. DIeKTPOHHbIE HCTOYHUKHU
1. Beepoccuiickue unaTepHeT-omumnuanbl. - URL: https://online-olympiad.ru / (mara
obpamenus: 12.07.2021). - TexcT: 371€eKTPOHHBIH.

1. Enunas kommexmus 1udpoBbIX 00pa3oBaTenbHbIX pecypcoB. - URL:
http://school-collection.edu.ru / (mara o6pamenus: 08.07.2021). - TekcT: AIEKTPOHHBIH.

2. Nudopmarnmonnas cuctema «EIWHOE OKHO JOCTyma K 00pa3oBaTEeIbHBIM
pecypcam». - URL: http://window.edu.ru / (mata obpamenus: 02.07.2021). - Tekcr:
3JIEKTPOHHBIN.

3. Hayunas anekrponnas oubOimmoreka (HOB). - URL: http://www.elibrary.ru
(mara obpamenus: 12.07.2021). - TekcT: 31€KTPOHHBI.

4, OtkpeIThIi KOUTeMK. Marematuka. - URL: https://mathematics.ru / (nata
oOpamenust: 08.06.2021). - TekcT: 3ME€KTPOHHBIN.

5. [ToBTopuMm matrematuky. - URL: http://www.mathteachers.narod.ru / (mara

oOpamenust: 12.07.2021). - TekcT: 31€KTPOHHBIM.
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https://www.labirint.ru/pubhouse/167/
https://online-olympiad.ru/
http://www.elibrary.ru/
https://mathematics.ru/
http://www.mathteachers.narod.ru/

6. CopaBoyHHK 1O  MareMaTUKe  JJIsi  IIKOJBbHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (mara o6pamenus: 12.07.2021). -
TeKCT: 2IEKTPOHHBIM.

7. Cpenusisi MaTematuieckas nHTepHeT mkona. - URL: http://www.bymath.net
[ (mata obpammenus: 12.07.2021). - TekcT: 37CKTPOHHBIH.

8. Oenepanbabiii - noptan  «Poccuiickoe  oOpaszoBanme». -  URL:
http://www.edu.ru / (nata ooparenus: 02.07.2021). - TekcT: 3€KTPOHHBII.

Q. ®denepanbHblil HEHTP UHPOPMALIMOHHO-00pa3oBaTeNbHbIX pecypcoB. - URL:

http://fcior.edu.ru / (nara ooparmienus: 01.07.2021). - TekcT: 3J€KTPOHHBIH.
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUSI OBILIEOBPA3OBATEJILHOI
JUCLUIINHDBI

KoHTponp W oOlLleHKa pe3yJabTaTOB OCBOEHHS O0IIe00pa30BaTENbHON AUCIUILUIMHBI
PacKphIBAIOTCS Yepe3 AMCLMILUIMHAPHBIE PE3ybTaThl, HAIIpaBICHHbIE HA (DOPMHUPOBAHUE
o0mux #u npodecCHOHANBHBIX KOMIIETEHUMH IO pa3fenaM U TeMaM COAepkKaHUs

y4eOHOro MaTepuarna.

TCXHHUYCCKOC 3alaHNC Ha BeO-
[MPUJIIOKCHUC B COOTBCTCTBHUU

P PEKTUBHOCTH €ro padoThI

P 7, Temsr 7.1,7.2,7.3,7.4,7.5,
7.6, 7.7

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

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

P12, Temsr 12.1, 12.2,12.3, 12.4

P 13, Temsr 13.1, 13.2,13.3, 13 .4,
13.5

[T-o/c, 13.6

P 14, Temsr 14.1, 14.2,14.3, 14 .4,
14.5

[T-o/c, 14.6

Ob6masi/npodeccuonanbHast Paznen/Tema Tun oueHoYHbIX
KOMIIETeHIIU S MeponpusiTHii
OK 01. Bei6upats crioco6st P 1, Tema 1.1, 1.2, 1.3 I1-o/c, 1.4, (TectupoBanue
[pelIeHus 3a1a4 15, 1.6 'Y CTHBIN onpoc
npodeccroHaIbHON P 2, Temn1 2.1, 2.2, 2.3, 2.4, 2.5 [I- Marematudyeckuit
e TEIbHOCTH o/c, 2.6 JIMKTAHT
[TPUMEHUTEIIBHO P 3, Temnr 3.1, 3.2, 3.3 [1-o/c, 3.4 UnauBunyasbHas
K pa3JIMYHBIM KOHTEKCTaM P 4, Temp1 4.1,4.2,4.3,4.4, 4.5, CaMOCTOSITEIbHAS
[1K 8.1. Pa3zpabGarbiBaTh 4.6, 4.7 pabora
MU3aiH-KOHIIENIINHU BEO- I1-o/c, 4.8, 4.9, 4.10, 4.11 [IpencraBieHue
NpuIoXKeHu B coorBeTcTBuu P 5, Temser 5.1, 5.2 pe3yJIbTaTOB
c KopriopatuBHbIM cTiiieM [P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, MPAKTUYECKUX
3aKa3uynKa 6.6, 6.7 pabot
I1K 9.1. Pa3pabaTsiBaTh I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 3Bamura

TBOPYECKUX padboT
Bamra

c TpeboBaHusMHU 3aka3zuuka. [[1-0/c,7.8,7.9, 7.10 I1-o/c, 7.11, WMHIMBUYaJIbHBIX
I1K 9.7. OcymecTBasats cobop |7.12, MIPOCKTOB
CTAaTUCTUYECKOM 7.13, 7.14, 7.15, 7.16, 7.17 Brimonaene
nHdopMmanuu o padote BeO- [P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 pk3aMeHaIIMOHHBIX
npuioxkeHut mist ananuza [P 9, Temsnl 9.1, 9.2, 9.3, 9.4,9.5 3aJITaHUN




OK 02. Ucnonp3oBaTh
COBPEMEHHBIE CPE/ICTBA
MOKMCKa, aHAJIN3a U
MHTEPIpEeTaluU
uH(pOpMaIK, 1
MH(OpPMAaIMOHHbIE
TE€XHOJIOTUHU /ISl BBIMOJTHEHUS
3aj1a4 npoheCcCUOHAIBHON
NesTEeNbHOCTH

[1K 8.1. Pa3zpabarbiBaTh
NMU3aiiH-KOHLIETIIMY BeO-
NPUJIOKEHUI B COOTBETCTBUU
C KOPIOPATUBHBIM CTUJIEM
3aKazyuKa

[1K 9.1. Pa3pabatbiBaTh
TeXHUYECKOoe 3aJaHue Ha BeO-
NPUJIOKEHUE B COOTBETCTBUU
c TpeOOBaHUSIMHU 3aKa3unKa.

P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4,
15,1.6

P2, Temnr 2.1,2.2,2.3,2.4,251I-
o/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4
P 4, Temnr 4.1,4.2,4.3,4.4,4.5,
4.6, 4.7

I1-o/c, 4.8,4.9,4.10,4.11

P 5, Temsr 5.1, 5.2

P 6, Temnr 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
P 7, Temur 7.1,7.2,7.3,7.4,7.5,
7.6, 7.7

I1-0/c,7.8,7.9, 7.10 II-o/c, 7.11,
7.12,

7.13,7.14,7.15, 7.16, 7.17

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

TectupoBaHue

Y CTHBIN OIpoc
MaremaTruueCcKum
TTAKTAHT
MuuBuyanbHas
CaMOCTOSITEIbHAA
paboTta
[IpencraBnenue
PE3YyIBTATOB
MPAKTUYECKUX
pabot

Sarra
TBOPUYECKHX padboT
3arra
WHIVMBHUIYaJIbHBIX
[TPOECKTOB
BrinonHenue
PK3aMEHAI[MOHHBIX

nU3aliH-KOHIIENIINU BEO-
MPUIOKCHUI B COOTBETCTBHH
C KOPIIOPATHBHBIM CTHJIEM

P 7, Temsr 7.1,7.2,7.3,7.4,7.5,
7.6, 7.7

I1-0/¢,7.8,7.9, 7.10 II-o/c, 7.11,

[1K 9.7. OcymectBasats coop [P 9, Temsr 9.1, 9.2, 9.3, 9.4,9.5 3aJITaHUI
CTATUCTUYECCKOMN P 10, Temsr 10.1, 10.2, 10.3, 10.4
uHdopMmanuu o padore Be6- [P 11, Temsr 11.1, 11.2, 11.3 IT-o/c,
MPUIIOKEHUM IS aHAJK3a 11.4,11.5,11.6 IT-o/c, 11.7
hddexktuBHOCTH ero paboTel [P 12, Temnr 12.1, 12.2,12.3, 12.4

P 13, Temsr 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

I1-o/c, 14.6
OK 03. ITnanupoBath u P 1, Tema 1.1, 1.2, 1.3 I1-o/c, 1.4, (TectupoBanue
peanu3oBbIBaTH coocTBeHHOE (1.5, 1.6 Y CTHBIN Onpoc
po¢eCCHOHATILHOE U P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 [I- Marematudeckuit
IMTMYHOCTHOE PA3BUTHE, o/c, 2.6 JTUKTaHT
MpeANTPUHUMATEITBCKYIO P 3, Temnr 3.1, 3.2, 3.3 [1-o/c, 3.4 |nauBunyaabHas
NEeATSIILHOCTD B P 4, Temp1 4.1,4.2,4.3,4.4, 4.5, CaMOCTOSITeIbHAs
npodeccuonansHOi chepe, @4.6, 4.7 pabora
KMCIOJIb30BAaTh 3HAHUS 1O [T-o/c, 4.8, 4.9,4.10,4.11 [IpencraBnenne
¢unancoBoit rpamotaoctu B P 5, Temer 5.1, 5.2 pE3yJIbTaTOB
PA3JIMYHBIX )KU3HECHHBIX P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, MPAKTUYECKUX
CUTYyalusxX 6.6, 6.7 pabot
I1K 8.1. Pa3pabaTsiBaTh [T-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 3amura

TBOPYECKUX padboT
3amura
WHIUBUYJTbHBIX
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3aKazyuKa
I1K 9.1. Pa3pabaTsiBaTh

7.12,
/.13, 7.14, 7.15, 7.16, 7.17

[MPOEKTOB
Brimosaenue

TeXHU4UecKoe 3amanue Ha BeO-|P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 px3ameHaIIMOHHBIX
npusoxkeHue B coorseTctsuu P 9, Tems 9.1, 9.2, 9.3, 9.4,9.5 3aJIaHUN
c TpeboBanusimMu 3akazuuka. [P 10, Temsr 10.1, 10.2, 10.3, 10.4
I1K 9.7. OcymectBnsats coop [P 11, Temsr 11.1, 11.2, 11.3 TI-o/c,
CTaTUCTUYECKOM 11.4,11.5,11.6 IT-o/c, 11.7
uHpopmaiuu o padore Be6- [P 12, Temsr 12.1, 12.2,12.3, 12.4
npunoxenuit Ay ananmuza P 13, Temsr 13.1, 13.2, 13.3, 13 .4,
hdpexkTuBHOCTH ero paboTsl (13.5

I1-o/c, 13.6

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

14.5

I1-o/c, 14.6
OK 04. D¢ dexTuBHO P 1, Tema 1.1, 1.2, 1.3 I1-o/c, 1.4, (TectupoBanue
B3aUMO/JENCTBOBATh U 15, 1.6 'V eTHBI onpoc
paboTaTh B KOJUICKTUBE U P2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 TI- |MaremaTuueckuii
KOMAaH/IE o/c, 2.6 TMKTaHT
I1K 8;1. Pa3pabaTsiBaTh P 3, Temsr 3.1, 3.2, 3.3 II-o/c, 3.4 VMBI ATbHAS
MU3aliH-KOHIIEIIIMN BeO- P 4, Teme1 4.1,4.2,4.3,4.4,4.5, CAMOCTOSITE ILHAS
MPWIOKEHUMW B cOOTBeTCTBUM 4.6, 4.7 Sota
c KopnopatuBHbIM cTtuiieM  [1-o/c, 4.8, 4.9, 4.10, 4.11 pa
3aKa34yrKa P 5, Temsr 5.1, 5.2 [pencrasnenue
I1K 9.1. Pa3pabaTsiBaTh P 6, Temn! 6.1, 6.2, 6.3, 6.4, 6.5, pe3yIbTATOB
TeXHUYECKOe 3aJaHre Ha BeO-6.6, 6.7 [IPAKTHICCKUX
MpuIoKeHue B coorseTcTBuu [[1-0/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 paboT
c TpeboBaHusiMHu 3aka3zuuka. P 7, Temur 7.1, 7.2,7.3,7.4,7.5, 3amura

[1K 9.7. OcymiecTBisiTh cO0p
CTaTUCTHUYECKOMN
nHOopManmK o0 paboTe BeO-
MPUWIOKEHUM JJIs1 aHAIA3a

P PEKTUBHOCTH €ro padOTHI

7.6, 7.7

I1-0/c,7.8,7.9, 7.10 II-o/c, 7.11,
7.12,

7.13,7.14, 7.15, 7.16, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P 9, Temsr 9.1, 9.2,9.3,9.4,9.5

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

P 12, Temsr 12.1, 12.2, 12.3, 12.4
P 13, Temsr 13.1, 13.2, 13.3, 13.4,
13.5

[T-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14 .4,
14.5

I1-o/c, 14.6

TBOPYECKHUX padboT
3amura
VHTHBHTYQJIbHBIX
MPOCKTOB

BrimmosiHenue
DK3aMEHAITHOHHBIX
B3alaHuN
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OK 05. OcymiecTBisiTh
YCTHYIO

Y TIHCHbMEHHYIO
KOMMYHHUKAIIHIO Ha
rOCyJapCTBEHHOM SI3bIKE
Poccuiickon @enepanuu ¢
Y4€TOM 0COOEHHOCTEH
COLIMATBHOTO U KyJIbTYPHOTO
KOHTEKCTa

[1K 8.1. Pa3zpabarbiBaTh
M3aiiH-KOHIICTIIIUHY BeO-
MPUIIOKEHUI B COOTBETCTBUN
C KOPIOPATHUBHBIM CTHIIEM
3aKa3z4ynKa

[1K 9.1. Pa3pabatbiBaTh
TEXHUYECKOE 3a/JaHHNe Ha BeO-
MPUIIOKEHNE B COOTBETCTBHH
c TpeOOBaHUSIMHU 3aKa3uUKa.

P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4,
15,1.6

P2, Temnr 2.1,2.2,2.3,2.4,251I-
o/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4
P 4, Teme1r 4.1,4.2,4.3,4.4, 4.5,
4.6, 4.7

I1-o/c, 4.8, 4.9, 4.10, 4.11

P 5, Temsr 5.1, 5.2

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7

I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11
P 7, Temur 7.1,7.2,7.3,7.4,7.5,
7.6, 7.7

I1-0/c,7.8,7.9, 7.10 II-o/c, 7.11,
7.12,

7.13,7.14,7.15, 7.16, 7.17

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

TectupoBaHue

Y CTHBIN OIpoc
MaremaTruueCcKum
TTAKTAHT
MuuBuyanbHas
CaMOCTOSITEIbHAA
paboTta
[IpencraBnenue
PE3YyIBTATOB
MPAKTUYECKUX
pabot

Sarra
TBOPUYECKHX padboT
3arra
WHVBUIYaJIbHBIX
[TPOECKTOB
BrinonHenue
PK3aMEHAI[MOHHBIX

MEXKPEIIUTUO3HBIX
OTHOILIEHWW, NPUMEHSITh
CTaHIapThI
AHTUKOPPYNIIMOHHOTO
[MOBEICHUS

P 8, 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

[1K 9.7. OcymectBasats coop [P 9, Temsr 9.1, 9.2, 9.3, 9.4,9.5 3aJITaHUI
CTATUCTUYECCKOMN P 10, Temsr 10.1, 10.2, 10.3, 10.4
uHdopMmanuu o padore Be6- [P 11, Temsr 11.1, 11.2, 11.3 IT-o/c,
MPUIIOKEHUM IS aHAJK3a 11.4,11.5,11.6 IT-o/c, 11.7
hddexktuBHOCTH ero paboTel [P 12, Temnr 12.1, 12.2,12.3, 12.4

P 13, Temsr 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

I1-o/c, 14.6
OK 06. [TposiBnsATH P 1, Tema 1.1, 1.2, 1.3 I1-o/c, 1.4, (TectupoBanue
rpaXk1aHCKO- 1.5 1.6 Y cTHBIN onpoc
MaTpuoTHYECKYIo no3uiuio, [P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, MartemaTuuecKuit
NIEMOHCTPUPOBATH 6.6, 6.7 JTUKTAHT
oco3HaHHOe ToBeaeHue Ha  [[1-0/C, 6.8, 6.9, 6.10 I1-o/c, 6.11 NHauBuyanbHas
OCHOBE TPaJIUIIMOHHBIX P7, Temsr 7.1,7.2,7.3,7.4, 7.5, CaMOCTOSITeIbHAs
00IIEYEeTOBEYECKUX 7.6, 7.7 pabora
LIEHHOCTEH, B TOM YHCIIE C [1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11, [IpencraBieHne
Y4ETOM FrapMOHU3ALUN 7.12, pE3yJIbTaTOB
ME)KHAIIMOHAJIbHBIX U 7.13, 7.14, 7.15, 7.16, 7.17 MPaKTUYECKUX

pabot

3amuTa
TBOPYECKUX padboT
3amura
WHIUBUYyATbHBIX
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C KOPIIOPATUBHBIM CTHUJIEM
3aKa3vyrKa

I1K 9.1. Pa3pabaTsiBaTh
TEXHUYECKOE 3aaHne Ha BeO-
MPUIOKEHUE B COOTBETCTBHH
c TpeOOBaHUSIMH 3aKa3unKa.
[1K 9.7. OcymecTBisiTh cO0p
CTaTUCTHUYECKOMN
uHbopmaru o pabore BeO-
MPWIOKEHUM JJIs1 aHAIA3a

A PEKTUBHOCTH €ro padOTHI

P 7, Temsr 7.1,7.2,7.3,7.4,7.5,
7.6, 7.7

I1-0/c,7.8,7.9, 7.10 II-o/c, 7.11,
7.12,

7.13,7.14, 7.15, 7.16, 7.17

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

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

P 12, Temsr 12.1, 12.2,12.3, 12.4
P 13, Temsr 13.1, 13.2, 13.3, 13.4,
13.5

[T-o/c, 13.6

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

I1-o/c, 14.6

[1K 8.1. Pa3zpabarbiBaTh [TPOCKTOB
M3aliH-KOHIICTIIIMN BEO- BrinonaHeHue
MPUIOKEHUI B COOTBETCTBUU PK3aMEHAIIMOHHBIX
C KOPIOPATUBHBIM CTUJIEM 3aJaHUuM
3aKa3yrKa

I1K 9.1. Pa3pabaTsiBaTh

TeXHUYECKOE 3a/laHue Ha BeO-

MPUJIOKEHUE B COOTBETCTBUU

c TpeOOBaHUSIMU 3aKa3UUKA.

I1K 9.7. OcymiecTBasiTh cOOp

CTaTHUCTUYCCKOM

nH(popmaluu o padbore BeO-

[IPUJIOKEHUN ISl aHAJIn3a

A PEeKTUBHOCTHU €ro paboTh

OK 07. CopneiicTBOBaThH P 1, Tema 1.1, 1.2, 1.3 T1-o0/c, 1.4, (TectupoBanue
coxpaHeHuto okpyxaromein (1.5, 1.6 'YcTHBIN onpoc
cpensl, pecypcocoepexenuto, P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 TI- Maremaruueckuii
MPUMEHSATH 3HaHUS 00 o/c, 2.6 TAKTAHT
M3MCHCHUM KJIUMaTa, P 3, Temnr 3.1, 3.2, 3.3 [1-o/c, 3.4 |UnauBunyaibHas
MPUHITUTIBI OEPEKITMBOTO P 4, Temb1 4.1,4.2,4.3,4.4, 4.5, CaMOCTOSITEIbHAs
Mpou3BOACTBa, 3pdexTtuBHo #4.6, 4.7 paboTa
TIEMCTBOBATH B I1-o/c, 4.8, 4.9, 4.10, 4.11 [IpencraBnenue
upe3BbIYaliHbIX cuTyanusix [P 5, Temsl 5.1, 5.2 PE3yJIbTaTOB

I1K 8.1. Pa3pabatsiBaTh P 6, Temn! 6.1, 6.2, 6.3, 6.4, 6.5, MPaKTUUECKUX
U3aiH-KOHIIENIINHU BE0- 6.6, 6.7 pabot
MPWIOKEHUH B cooTBeTcTBUH [[1-0/C, 6.8, 6.9, 6.10 I1-0/C, 6.11 3amura

TBOPYECKHUX padboT
3amuTa
WHTMBHTYaJTbHBIX
MIPOCKTOB
BrimoigHnenue
HK3aMEHAIIMOHHBIX
3aJaHul
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