YactHoe npodeccrnoHanbHOE 00pa30BaTEIBHOE YUPEKIACHHUE
«Komnemx undpoBbIX TEXHOJOTUNA U OU3HECA»

OOKYMEHT NOANUCAH 3NEKTPOHHOM NOANUCKIO

CepTudukar 020E3BCB00F1B13FOB446FDO9DBAF7EAET
Bnageney YMNOy "KUTUB"
LOencteuTtenerd ¢ 20.09.2024 no 20.12.2025

PABOYAS ITPOT'PAMMA
Y4eOHOM TN CIUTTHHBI
OV/. 07 <MATEMATHUKA»

1o crnenuaiabHocTh 38.02.06 dunaHChH

2025 1.



COJIEP)KAHUE

OBIIAA XAPAKTEPUCTHUKA PABOYEN IIPOI'PAMMBI 4
OBIIEOBPA3OBATEJIBHOU JAUCIHUIIINHBI
«MATEMATHUKA»

CTPYKTYPA M COJIEP’KAHUE OBIIEOBPA3OBATEJBHON 27
JTUCHUATIIUHBI

YCJOBUSI PEAJIMBALIMA  OBLUEOBPA3OBATEJBHOMN 46
JTUCHUATIIUHBI

KOHTPOJIb M OLEHKA PE3YJLTATOB OCBOEHHMS 49
OBILIEOBPA3OBATEJBLHOMN JUCHUATIIAHBI



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

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

OOpazoBaTenbHas AUCUMIIMHA «MareMaTuka» sBIsIeTcs 00s3aTEIbHOM YacTbhiO
0011e00pa3oBaTeIbHOrO IIMKJIa OCHOBHON 00pa3oBaTeIbHON MpOrpaMMbl B COOTBETCTBUU
¢ ®I'OC CIIO no cnenuansaoctu 38.02.06 @uHaHCchl, KBadupuKanus: GUHAHCHUCT.

1.2. lleau u muiaHupyeMble Pe3yJabTaThl 0CBOEHUS TUCIHHUIIUHDI
1.2.1. lHeab TUCHUIINHBI

Conepxanue mporpamMMbl  0011e00pa3oBaTEIbHON TUCHMIUIMHBL «MaTtemaTuka
HaIpaBJIEHO Ha JOCTI)KCHUE PE3YJIbTAaTOB €€ M3yUeHUsS] B COOTBETCTBHH C TPEOOBaHUSIMHU
dI'OC COO ¢ yuerom npodeccuonanpHoit Hanpasiennoctu ®I'OC CIIO.

1.2.2. Ilnanupyembie  pe3yJibTaTbl  OCBOeHHMSI  001Ie00pa3oBaTEJIbHOH
aucuIIMHLI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe ®I'OC COO

Oco0oe 3HaueHne AUCIUILUIMHA UMeeT Tpu popmupoBanuu u pa3sutuu OK u T1K.



O0mme KOMNEeTeHIIUHA

Il1anupyembie pe3yabTaThl 00y4eHHU s

OO0uue JMCUMIVIMHAPHbIE
OK 01 BriOupats criocoOsl - TOTOBHOCTb K TpyAy, OCO3HAHUE -BJIaJeTh METOJAMU [J0Ka3aTeJIbCTB, AJITOPUTMAMU
pelieHus 3a1a4 LIEHHOCTH MacTepCTBa, TPYAOI00HE; peleHus 3a1ad; yMeHue (opMyIMpOBaTh ONPEIEIICHUs,
1po(heCcCUOHATILHON - TOTOBHOCTb K AKTHMBHOM JEATEIbHOCTU@AKCUOMBI M TEOPEMBI, IPUMEHATH WX, HPOBOJIUTH
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; norapugmamu, MnpeoOpa3oBaHus 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[CTBHIZ

jrorapu(MUYECKie, TPUTOHOMETPUYCCKHEC YpPaBHCHHUS U
HEPaBEHCTBA, UX CUCTEMBI;
yMETh ONEpUPOBaTh TOHATHAMH: (DyHKIHS,
HeTnpepbiBHAs (DYHKIHSA, MPOW3BOJHAS, IepBOOOpa3Hasd,
OIpeeNICHHBI WHTETPAN, yMETh HaXOIUTh IMPOU3BOIHEIC
DIIEMEHTApHBIX  (QYHKIWH, WCHOJB3ys  CIPaBOYHBIC
MaTepUalbl; HWCCIENOBaTh B TMPOCTCUINUX  CIydasx
(GYHKIIM Ha MOHOTOHHOCTBH, HaXOIUTh HAHOOIBIINE H
HAaUMEHbBIIIME 3HAaYeHUs (YHKIUNA, CTPOUTh Trpaduku
MHOTOYJICHOB C HCITIOJIb30BAaHUEM 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 TMOHATHSAMU: pPAIMOHAIBHAS
byHKIMS, TOKa3aTenbHass (QYHKIUS, CTeTICHHAsT (DYHKIWS,




NEeSATeIIbHOCTH,
pa3BHBaTh KPEATHBHOE MBIIIICHUC
NIpH PEIICHUH )KU3HEHHBIX TTPOOJIEM

0) 6a30BbBIC HCCIIeIOBATEIbCKUE
TTCUCTBHUS

BJIAJCTh HaBbIKAMHU
HCCIIEA0BAaTSIILCKOM u
TIeSITEIbHOCTH, HaBbIKAMU
npoOeM;
BBISIBIISITh  [IPUUYUHHO-CIICICTBEHHBIC
CBSI3M M AKTyaJIM3UpOBaTh 3a7]a4y, BBIJIBUTATh
CUIIOTE3Y €€ PEUICHUs, HAXOJIUTh apryMEHThI
IJI1  JIOKA3aTelIbCTBA CBOMX YTBEPKICHHM,
3a/1aBaTh apaMETPbl U KPUTEPUU PEILICHHUS

- AHAJM3UPOBATH IOJIYYEHHBIE B XOJI€
pELICHUsT 3aJayd Pe3yJIbTaTbl, KPUTHYECKHU
OLICHUBATh ux JIOCTOBEPHOCTb,
[MPOrHO3UPOBATh  HU3MEHEHHWE B  HOBBIX
YCIIOBUSIX;

y4eOHO-
MIPOEKTHOM|
pas3pelieHus

YyMETh  NEPEHOCUTh 3HAHUA B
MO3HABATEIBHYI0 M MPAKTUYECKYIO OO0JIaCTH
YKU3HEIESATEIbHOCTH;
YyMETh HHTETPUPOBATH 3HAHHUS 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 3aBHUCHUMOCTEH, MpPHU PpPELICHUHU
3ajad W3 JAPYruX Yy4eOHbIX NPEeIMETOB M 3a1ady 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 U YCIIYI, HAJIOTH, 3aJa4d U3

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

- yMEThb ONEpPUPOBaTh IMOHATUSAMU: CpEIHEE

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

nHpopManuio, TpeJACTaBICHHYHO B  Tabiuiax, Ha
nmuarpaMmax, — rpadukax, — OTpPakalollyld  CBOMCTBa
pCANBHBIX  IIPOLIECCOB M SIBJICHUW;  IIPEJICTaBIATH
uHQOpMaMI0O ¢ TMOMOIIBID TaOJHI] W JHUarpamu;

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

- YMETh ONEPUPOBATH MOHATUAMU: CIYyYANHBIN OIBIT
W ClIy4ailHOe COOBITHE, BEPOATHOCTH  CIYy4aiHOTO
COOBITUS;  yMEHUE  BBIUUCISTH  BEPOSITHOCTH  C
MCIIOJIb30BaHNEM TpadUUYeCKUX METOJ0B; TPHUMEHSITh
bopMyNBl  CIIOKEHHSI W YMHOXCEHHUS BEPOSTHOCTEH,




KOMOMHATOpPHbIE QakThl U (HOPMYJIBI IPU PEIICHUU 3a]1ay;
OLIEHUBATh BEPOSTHOCTU PEATBHBIX COOBITHI; 3HAKOMCTBO
CO CIy4alHRIMH BEJIMYMHAMHU; YMEHHE MPHUBOIUTH
NpUMEphl TPOSIBICHHUS 3aKOHA OONBIIMX 4YHCENl B
MIPUPOTHBIX M OOIIECTBEHHBIX SIBICHUSIX;

- YMETh ONEpPUPOBATH MOHATHIAMH: TOYKa, MpsiMas,
MIOCKOCTb, IPOCTPAHCTBO, JIBYTPaHHBIN yTolL,
CKPEIUBAIOIITHECS npsIMBIE, napasuieIbHOCTh U
MEePICHANKYISIPHOCT MPSIMBIX M TIOCKOCTEH, YTOJl MEXKTY|
MpPSMBIMHU, YOI MEXIY TNPSMON W TJIOCKOCTHIO, YTOJ
MEXKIy IUIOCKOCTSIMH, pAcCTOSHHE OT TOYKH [0
TUIOCKOCTH, PACCTOSHHE MEXIy NPSIMBIMH, PacCTOSHUE
MEXKIy IUIOCKOCTSIMH; YMEHHE WCIIOJIbh30BaTh  IPH
pelieHuu  3a7a4  M3y4YeHHbIE (AKThl M TEOPEMBI
TUTAHUMETPUH, YMEHHUE OIICHHBATh pa3Mepbl OOBEKTOB
OKpYKaIOIIEro MUpa;

- YyMETh ONEPHUPOBATH MOHATHUSAMH: MHOTOTPAHHUK,
CeUYeHHE MHOTOTpaHHUKa, KyO, Mapajienenunen, mpusma,
nupamMuaa, QUrypa ¥ MOBEPXHOCTh BpAICHUS, LUIUHAD,
KOHyC, Immap, cdepa, cedeHUs (QUTYpHl BpalieHUs,
MIOCKOCTh, Kacaromasica cdepbl, NWIMHAPA, KOHYCA,
[UIOIaJb TOBEPXHOCTU MHPAMHUJIBI, TPU3MBI, KOHYCa,
[ATUHIPA, [UIOLIATh cdepsl, 00BeEM KyOa,
MPSIMOYTOJIBHOTO Mapauiesienunesia, MMpaMuIbl, TPU3MBI,
[MUIMHIpPA, KOHyca, IIapa; yMEHUe  H300paxkaTh
MHOTOTPAHHUKH U MOBEPXHOCTHU BpAILlEHUS, UX CEUECHUS OT
PYKH, C TIOMOIIBIO YEpPTEXKHBIX HHCTPYMEHTOB U
HIIEKTPOHHBIX CPE/ICTB; YMEHHUE Paclo3HABATh CUMMETPHUIO
B IPOCTPAHCTBE; YMEHHUE pAcCIO3HaBaTh IPaBUIIbHbIC
MHOTOTPaHHUKW;

- yYMETh OMNEPUPOBATh MOHSATUSIMU: JABH)KCHHE B




[IPOCTPAHCTBE, MOAOOHBIE (UIYpPHl B IPOCTPAHCTBE;
MCIIOJIb30BAaTh OTHOLIEHUE IUIOLIAZEH ITIOBEPXHOCTEM W
00BEMOB NIOJI00HBIX (QUTYpP MPH PELICHUH 33/1aY;

- yYMEThb BBIYUCIATH T'€OMETPUYECKHUE BEIMYMUHBI
(mnmvHa, yroi, miomaab, 00beM, IUIOaab MTOBEPXHOCTH),
MCIIONIB3YSl U3YUCHHBIE (POPMYJITBI U METOJIbL;

- YMETh ONEPUPOBATH MOHATUAMU: MPSIMOYTOJIbHASL
CUCTEMa KOOpAMHAT, KOOPJAWHATHI TOYKH, BEKTOD,
KOOPJAMHATBI BEKTOpa, CKAJISIPHOE MPOU3BEJICHHUE, YIOJl
MEXJy BEKTOpaMH, CyMMa BEKTOPOB, MPOU3BEJCHUE
BEKTOpa HAa YHCJIO; HAXOAUTh C IOMOIIBI0 HM3YYCHHBIX
dbopMysT KOOpPAMHATHI CEPEIMHBI OTPE3Ka, PACCTOSIHUE
MEXKTy IByMsI TOUKaAMU;

-yM€Th BBIOMpATh MOAXOASAINIUN H3YYECHHBIA METO]
IS pelIeHus] 3a/Jadd, paclo3HaBaTh MaTeMaTHYECKUE
(bakThl W MaTeMaTU4YeCKhe MOJEIH B MPHUPOAHBIX U
OOLIECTBEHHBIX  SABJICHHUSX, B  HCKYCCTBE; YMEHHUE
[PUBOAUTH  MPUMEpPbl  MaTeMaTUYECKUX  OTKPBITUUI
[POCCUHCKOM U MUPOBOM MaT€MaTUYECKON HAyKH.

-yMETh OINEPUPOBATh MOHATUSIMH: OIpPEIEICHUE,
aKCHOMa, TEOpEMa, CIIEICTBUE, CBOMCTBO, IPU3HAK,
TOKA3aTeIhCTBO, PaBHOCUIIbHBIE (OPMYIUPOBKH; YMEHUE
dbopmynupoBaTh ~ oOpaTHO€ W IMPOTHBOIOJIOKHOE
YTBEPKIACHUE, TPUBOAUTH MHPUMEPBI U KOHTPIPUMEPHI,
MCIIOb30BaTh ~ METOJ  MaTeMaTH4YeCKOW  HHAYKIUU;
MPOBOJIUTH JOKA3aTEIbHbIE PACCYXACHUS IPHU PEUICHUU
3ajad, OLICHUBATH JIOTUYECKYIO MPaBUIIbHOCTD
PACCYXICHHUI;

- yMETh OINEpUPOBATH MOHATUSIMHU: MHOMXECTBO,
MOJAMHOXXECTBO, OIEpalMi HaJl MHOXECTBaAMHU; yMEHHUE
MCII0JIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN ammapar s




OMMHCAaHMS PEaThbHBIX MPOIECCOB U SBICHUU TP PEIICHUY
3a/1ay, B TOM YHUCJIE U3 IPYTUX YUYEOHBIX MPEIMETOB;

- YyMETh ONEPHPOBATH MOHATHAMU: Tpad, CBI3HBINA
rpad, 1epeBo, UK, rpad Ha MIOCKOCTH; YMEHUE 3a1aBaTh
W ONWCHIBaTh  rpadbl  Pa3IMYHBIMH  CIIOCOOAMU;
MCII0JIh30BaTh Tpadbl MPU pEIICHUH 3a/1aY;

- yYMETh CBOOOJHO OIEPUPOBATH MOHSATUIMHU:
COueTaHWe, IMEPECTAaHOBKA, YHUCIO COYETAHUU, YHUCIO
MEepPeCTaHOBOK, OWHOM HpIOTOHA; YMEHHE NPHUMCHSTH
KOMOWHATOpPHBIC (HaKThl W PACCYKICHUS IS PEIICHUs
3ajiay;

-yMETh ONCPHPOBATH IMMOHATUSAMHU: HATYPaJIbHOE
YICIIO, 1IeJI0€ YHUCII0, OCTATOK MO MOJYJII0, pallMOHAIBHOE
YHCIIO, UppalMOHAIbHOE 4HCIIO, MHOKECTBQ]
HATypaJIbHBIX, IICJIBIX, PAIlMOHAIBHBIX, ICHCTBUTCIBHBIX
YlCcell; YMEHHE WCIIONb30BaTh IMPU3HAKK JEIUMOCTH,
HAUMEHBIIUN OOIIMI JeNuTeNh W HauMeHbIIee oOlee
KpaTHOE, airopuT™M EBKiIMaa Tmpu pelieHud 3ajad;
3HAKOMCTBO C Pa3IUYHBIMU TMO3UIIMOHHBIMU CHUCTEMaMHU
CUMCIICHUS;

- yMeTh CBOOOJHO OIEpPUPOBATh TMOHITHIMHU:
CTeTNIeHb C LEJbIM II0Ka3aTeJeM, KOPEHb HaTypalbHOMN
CTETICHH, CTETICHb C PAlIMOHATBHBIM MMOKa3aTeJIeM, CTENICHb
C  JIUCTBUTENBHBIM  (BEIIECTBEHHBIM) IIOKA3aTEJEM,
jjorapuM  Y#cCla, CHHYC, KOCHMHYC W  TaHTEHC
MPOM3BOJILHOTO YUCIIA;

- yMETh ONEpUpPOBATH TMOHATHUSIMHU: TOXKIECTBO,
TOKIECTBEHHOE npeoOpa3oBaHue, ypaBHEHHUE,
HEPABCHCTBO, CHCTEMa YpaBHEHWH W  HEPABEHCTB,
PaBHOCWJIBHOCTh ypaBHEHWH, HEPABEHCTB W CHCTEM,
paloHaNbHBIE,  HWPpAIMOHANbHBIE,  IMOKa3aTeIbHBIC,




CTETICHHBIC, JIOTapU(PMHUUECKHe, TPUTOHOMETPHUUECKHE
YpaBHEHUS, HEPAaBEHCTBA M CHUCTEMBI; YMEHHE peIlaTh
yYpaBHEHUS, HEPAaBEHCTBA M CHUCTEMBI C IOMOUIBIO
pa3MMYHBIX TPUEMOB; pellaTh YpaBHEHHS, HEPABEHCTBA U
CHCTEMBl C TapaMeTpoM; TMPHUMEHITh YypaBHEHHUS,
HEPaBEHCTBA, NX CHCTEMBI JIJIsl PEIICHUs MAaTEMaTHUECKUX|
3a/lay U 3a7a4 U3 Pa3IMYHbIX 001acTeil HayKu U pealbHON
PKU3HU;

-yMETh CBOOOIHO OMEPHUPOBATH MOHATUSMHU: TPAPUK
byHkuuu, oOpaTHas (YHKUMS, KOMIO3ULUSA (QYHKIHH,
uHelHas (QyHKIWA, KBaapaTHUdHAas (YHKIHSA, CTENEHHAs
(GYHKIHST C IIENBIM TOKa3aTelieM, TPUTOHOMETPUYECKHUE
byHKIMK, oOOpaTHblE TPUTOHOMETPUYECKHE (PYHKIIUH,
noka3aTellbHass W Jorapudmmueckas (QyHKIHH; yMEHUE
CTpouTh TpaduKku (QYHKIUN, BBHIIOIHATH MPEOOpa30BaHUs
rpauKoB () yHKIIH;

yMEHHE HCIOJNIb30BaTh rpaduku (QYyHKIUA i
M3YYEeHHs TIPOIECCOB U 3aBUCUMOCTEH MPHU PEIICHUH 3a/1a4
U3 JIpYyruX Y4eOHBIX NMPEIMETOB U U3 PEAbHON >KU3HMU;
BbIpaXKaTh (HOPMyJIaMU 3aBUCUMOCTH MEXK]Ty BEIIMUNHAMU;

yMEHHE CBOOOJHO  OMEPUPOBATH  TMOHATHUAMH:
YETHOCTH byHKIMH, MIEPUOTUIHOCTD byHKIMH,
OrpaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTh (DYHKIIUH,
DKCTpeMyM  (QyHKIMHM, HauOOJbIIee W HAUMEHbIIEE
BHaYCHHUs] (PYHKIMHU Ha MPOMEXKYTKE; YMEHHE NPOBOIUTH
rccie0BaHue (PyHKIINH,

YMEHHE HCIOJb30BaTh CBOMCTBA M  rpaduky
(byHKIUN 1715 pelieHus ypaBHEHN, HEPABEHCTB U 33714 C
napaMeTpaMu; n300paxkaTb Ha KOOPAMHATHOM IMJIOCKOCTH
MHOJKECTBA PpCUICHUWA YpaBHEHUM, HEPABEHCTB U UX
CHCTEM;




-yMeTh ~ CBOOOJHO  OMEpUPOBATH  MOHITHUIMH:
[OCJIEI0BATEIbHOCTh,  apu(MeTudeckas  Mporpeccus,
rEOMETpUYECKasl Mporpeccusi, OECKOHEYHO YyObIBarouas

reOMETpUYECcKass  MpOrpeccusi;  yMEHHE  3a7aBaTh
[IOCIIE0BATEIIBHOCTH, B TOM 4YHUCIE C  IOMOIIBIO
PEKYppPEHTHBIX (pOpMYIT;

- YMETh ONEPUpPOBATh MOHATUSMU: HENPEPHIBHOCTH
(GyHKUMK, acUMOTOTHI rpaduka (QyHKUUM, [epBas U
BTOpas Mpou3BoAHAas (QYHKUMHU, TEOMETPUUYECKUU U
(bu3nuecKkuii  CMBICI  MPOU3BOJHON, MepBOOOpa3Has,
OIpEeICHHbI MHTErpajl; YMEHHE HAXOIUTh ACUMITOTBHI
rpaduka GyHKIUU; yMEHUE BBIYUCIATH MPOU3BOJIHBIE
CYMMBbI, TPOU3BEJACHUS, YACTHOTO W  KOMIIO3UIIMH
(byHKIMNA, HAXOIUTh ypaBHEHHE KacaTelIbHOU K Trpaduky|
byHKIIY;

YMEHHE  HCHOJb30BaTh  IMPOU3BOJIHYI I
MCCIICIOBAaHNUA (DYHKUMH, Ul HAXOXKACHHS HAWIy4IIero
pelieHuss B TPHUKIAAHBIX, B TOM 4HCIE COLMAIBHO-
HKOHOMUYECKHUX U (PU3MUECKUX 3ajjauax, JIJIsl ONpeIeIeHUs
CKOPOCTU U YCKOpPEHUS; HaXOAWTh IUIOUIAAN U OOBEMBI
(Guryp Cc NOMOIIbIO MHTErpana; HPUBOJIUTH MPUMEPHI
MaTEeMaTUYECKOr0  MOJEIMPOBAHHUA € IIOMOIIBIO
i epeHInanbHbIX YpaBHEHUM;

- YMETh OIIEPUPOBATH IOHATUSAMHU: KOMIUIEKCHOE
YKMCIIO, COIpPSDKEHHBIE KOMIUIEKCHBIE 4YHCIAa, MOAYJIb U
APr'YMEHT  KOMIUIEKCHOTO  4ucia, ¢opMa  3amucH

KOMILIEKCHBIX qucen (reoMeTpuyeckas,
TPpUTOHOMETpUYECKass U aireOpaumyeckas);  yMETb
[IPOU3BOJUTH apupMeTHIeCKre JNENUCTBUS c
KOMIUIEKCHBIMU ~ YHUCJaMHU;  [PUBOJUTH  MPUMEPHI

M CIIOJIb30BaHNA KOMIIJICKCHBIX YHCCII,




- yMeThb CBOOOJHO OINEpUPOBATh MOHATHIMMU:
cpenHee apudMeTHueckoe, MeauaHa, HauoOoJblIee U
HAaVMEHbIIIEE 3HAYCHUS, pa3Max, JUCIIEPCHs], CTAHAAPTHOE
OTKJIOHEHHUE [JI1 ONHCAHUSA YHUCIOBBIX JAHHBIX; YMEHUE
MCCIIENOBAaTh CTATHCTUYECKHE JAHHBIE, B TOM YHCIE C
NpUMEHEHUEM TpadUyecKuX METOAOB U DIIEKTPOHHBIX
cpenctB;  rpaduyeckd  HCCIAEAOBaTb  COBMECTHBIC
HAOJIOICHUSI C TOMOILNBIO JUarpaMM pacCeMBaHUS U
IIMHEMHON PErpeccuu;

- yMETh HaXOAUTh BEPOATHOCTH COOBITHH C
MCIIOJIb30BaHUEM TpaUUYECKUX METOJOB; MPUMEHSAThH /s
pemieHust 3aga4  QOpMyINbl  CIOXKEHUS W YMHOXEHUS
BEPOSITHOCTEH, (OPMYITy MOJHON BEPOSATHOCTH, POPMYITy
bepuyminn, komOuHatopHble (akTel U QopmMyIBI;
OLICHMBATh BEPOSTHOCTH PEANBHBIX COOBITUH; YyMEHUE
ONepUpOBaTh  MOHATUSAMM:  CIydailHasT  BEJIMYMHA,
pacripefieieHue BEPOSITHOCTEM, MaTeMaTH4ECKOE
OKMJIaHWE, JUCIEpPCUss M CTaHAAPTHOE OTKJIOHEHHUE
CIly4ailHOW BEJNUYUHBI, (YHKIMU pacupeneieHuss u
[JIOTHOCTH PaBHOMEPHOTO, MOKa3aTEJIbHOTO U
HOpPMaJIbHOTO PAacHpeAesIeHUil; yMEHHE HCIO0JIb30BaTh
CBOMCTBA M3YUYCHHBIX PACIPECICHUN ISl PEIICHUS 3a/1aY;
BHAKOMCTBO C TIOHSTHSIMU: 3aKOH OOJBIIUX YUCEN, METOIBI
BHIOOPOYHBIX  HMCCIEAOBAaHUN;  YMEHHE  IMPHUBOIUTH
OpUMEpbl TMPOSIBICHHUS 3aKOHAa OONBIIMX 4YHCENl B
[IPUPOIHBIX U OOIIECTBEHHBIX SIBJICHUSX;

- yM€Tb CBOOOJHO ONEPUPOBATh MOHATHAMU: TOUKA,
npsiMasi, IUIOCKOCTb, NPOCTPAHCTBO, OTPE30K, JIydY,
[JIOCKUM YroJI, ABYI'PaHHBIA Yroj, TPEXTPaHHBIA Yrod,
[EPECEKAIOIUECs, NapaJUIeIbHbIE W CKPEIIMBAIOIIMECS
psIMbIE,  MApPAJUIENIBHOCTh W NEPHNEHIUKYJISIPHOCTH




MPSIMBIX ¥ IIOCKOCTEH, YTOJd MEXKIy MPSMBIMH, YTOJ
MEXIY MPSMOM U TUIOCKOCTBIO, YTOJI MEXAY MJIOCKOCTSIMU;
YMEHHE HCIIONBh30BaTh MPU PEHICHUW 3a7ad H3yYCHHBIE
(bakThl W TEOpeMbl IUIAHUMETPHUH, YMCHHE OIICHUBATH
pa3Mepbl OOBEKTOB B OKPYXKAIOIIEM MHUPE; YMEHUE
ONEpUPOBATh  IMOHATHSAMH: MHOTOTPAaHHUK, CCUCHUE
MHOTOTpAaHHUKA, TPaBUIbHBI MHOTOTPAaHHUK, TPH3Ma,
nupamMuaa, GUrypa W MOBEPXHOCTh BPAICHUS, IHJIUHID,
KOHyC, map, cdepa, pa3BepTka MOBEPXHOCTH, CEUYCHHUSI
KOHYCa W IMJIUH/PA, MapajieIbHbIE OCH WU OCHOBAHHMIO,
CeueHWe Imapa, IUIOCKOCTh,  Kacaromasicsi  cdepsl,
[WIKHIpPA,  KOHyCa;  YMEHHE  CTPOUTh  CCUCHUE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHUKH, (DUTYPBI U
MOBCPXHOCTH BpAIICHHS, WX CCUCHHWSA, B TOM YHCIE C
MOMOIIBIO DJICKTPOHHBIX CPEJCTB; YMEHHE IPUMCHSThH
CBOWCTBA TEOMETPUYECKHX (QUTYP, CaMOCTOSITEIHHO
(dopMynupoBaTh  OMpeAcNieHUs  M3ydaeMbIX  QUryp,
BBIIBUTaTh THUIOTE3Bl O CBOWCTBAX H  MPHU3HAKAX
reoMeTpuIecKuX (puryp, 000OCHOBBIBATH WIIM OTPOBEPraTh
UX; YMEHHE IIPOBOJMTH KiIacCUpUKaHMKO (GUryp mo
pa3IMYHBIM ~ TPHU3HAKaM,  BBIMIOJNHATH  HEOOXOJHMMEIC
TTOTIOJTHUTEIIBHBIC TIOCTPOCHMS;

-yMETh ~ CBOOOJHO  ONEpPUPOBATH  TOHSITHUIMH:
iomanab Qurypsl, o6bem (QUrypbl, BeIMYMHA YTIIA,
PACCTOSHUE OT TOYKH JIO TUIOCKOCTH, PACCTOSIHUE MEXTY
MPSIMBIMH, PACCTOSIHUE MEXIY IUIOCKOCTSIMH, IUIOMIATh
cheppl, MJIOMAAs, MOBEPXHOCTH MHUPAMHUIBI, MPHU3MBI,
KOHyCa, IWIWHApa, 00beM Ky0a, MPSIMOYTOJIBHOTO
napayyie/ienunena, MUPAMUAILI, TPU3MBL,  [HIWHIPA,
KOHyCa, Iapa; yMEHHE HaXOJWTh OTHOIIEHHWE OOBHEMOB
M0 T00HBIX QUTYP;




- yMeThb CBOOOJHO OINEpUPOBATh MOHATHIMMU:
NBUKEHUE, MapajuieibHbIi NEPEeHOC, CUMMETpHUsl Ha
MJIOCKOCTU M B MPOCTPAHCTBE, OBOPOT, IpeoOpa3zoBaHuE
nonoousi, nonoOHbIe (UIypbl; yMEHHE pacro3HaBaTh
paBHbIE U MOAOOHBIE (DUTYpbHI, B TOM YHCJIE B IPUPOJE,
MCKYCCTBE,  apXWUTEKType;  yMEHUE  HCIIOJIb30BaTh
FEOMETPUYECKUE OTHOILIECHUS, HAXOAUTh T'€OMETPUUYECKUE
BEJIMYUHBI (JJIMHA, YTOJI, IUIOIaAb, 00bEM) MPU PEIICHUU
3ajlad U3 JIPYruX Y4eOHbIX MPEIMETOB U M3 pealbHOU
PKU3HU;

- yMeTh CBOOOJHO OIEpUPOBATh TMOHITHUIMU:
MPsIMOYTOJIbHASL CUCTEMAa KOOPAUHAT, BEKTOP, KOOPAUHATHI
TOYKH, KOOpDAMHATHI  BEKTOpa, CYMMa  BEKTOpOB,
MpOM3BEACHUE BEKTOpa Ha YUCIIO, Pa3IoKEHUE BEKTOPA 1O
0azucy, CKaJISIpHOE pOU3BECHUE, BEKTOPHOE
MpPOW3BEACHUE, YIrOd  MEXKIYy BEKTOpaMH; YMEHUE
MCIIOJIb30BaTh BEKTOPHBIM W KOOPAMHATHBIM METON JJisi
pElIeHHs] TeOMETPUUECKHUX 3a/1a4 U 3aJlay APYTUX yueOHBIX
MPEeIMETOB; OINEPUPOBATh MOHATHUSMHU: MaTpula 2X2 u
3x3, ompeaeauTeNb MATPHUIbl, T€OMETPUUECKUNA CMBICI
OTIPEICITUTETIS;

- YMETh MOJEIHUPOBATh pEalbHBbIC CUTYyallUd Ha
SI3BIKE MATEMATUKU; COCTABJISITh BBIPAKCHUS, YPaBHEHUS,
HEPABEHCTBA M MX CHCTEMBI II0 YCIOBHIO 3a/auH,
MCCJIEI0BATh IOCTPOCHHBIE MOJEIHM C HCIHOJIb30BAaHUEM
anmapata ajireOppl, MHTEPIPETUPOBATH IOJYUYECHHBIH
pE3yJIbTAT; CTPOUTHh MATEMATUUYECKUE MOJEIH C IIOMOIIBIO
FEOMETPUYECKUX MOHATHA U BEJIWYMH, pElIaTh CBSI3aHHbIE
C HUMU PAKTUYECKUE 3a/1auu; COCTABJIAATh
BEPOSITHOCTHYIO MOJIEJTb " WHTEPIPETUPOBATH
MOJIYYCHHBI pE3yJIbTaT; pellaTh NPUKJIAAHbIE 3aJ1auu




CpPeACTBAMHU MAaTEMAaTUYECKOIO aHallu3a, B TOM YHUCIE
COLMAIBHO-?KOHOMUYECKOI0 U (PU3HUECKOT0 XapaKTepa;

- yMEHUE BbIOUPATh MNOAXOIALIMH METOA s
pEeLIeHNs 3aJauyd; MOHMMAaHUE 3HAYMMOCTH MAaTEMAaTUKU B
M3YYEHUH MPUPOJHBIX M OOILECTBEHHBIX IPOLIECCOB U
SIBJICHUM; YMEHHUE pACIO3HABATh IIPOSBJICHUE 3aKOHOB
MaTEeMaTUKA B HUCKYCCTBE, YMEHHUE NPUBOIAUTH IPUMEPHI
MaTE€MaTUYECKUX OTKPBITUM POCCUMCKOM H MUPOBOU
MaTeMaTUYECKON HAYKH

OK 02 HUcnons3oBaTh
COBPEMEHHbIE CPEJICTBA
noucKa, aHaJIu3a u
UHTEpIpETalun
uHGbOpMALIIH, U
MH(GOPMAIIMOHHbBIE
TEXHOJIOTUHU 15
BBITTOJIHEHHUS 3a]1a4
npo¢ecCuoHaTbHON
NesITeIbHOCTU

B  oGmactu
[MO3HAHUSA

- cOpMHPOBAHHOCTH MHPOBO33PCHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKHW W OOIIECTBEHHON NPAaKTHKH,
OCHOBAHHOTO Ha JTAAIIOTE KYJIBTYD,
CITOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MeECTa
B MOJIMKYJILTYPHOM MHDE;

- COBEpIIEHCTBOBAaHHUE S3BIKOBOM U
YUTATEILCKOM  KYJIBTYphl KaK  CpEJICTBY
B3aUMOJICHCTBHS MEXY JIOJBMH U TMO3HAHUS
MUPa;

- OCO3HAaHME I[IEHHOCTH  Hay4YHOM
NEeSATeIbHOCTH, TOTOBHOCTH  OCYIIECTBIISATH
MIPOCKTHYIO n HCCIIEIOBATEIILCKY IO
NeSATeIbHOCTh HHIUBUAYAJIBHO U B TPYIIIIE.

Osnanenue YHUBEPCATbHBIMH
yaeOHBIMH TO3HABATEIIBHBIMH JICHCTBUSMMU:

B) paboTa ¢ HHpOpMAIIUCH:

- BIAJETh HABBIKAMH  TIOJYUYCHUS
nH()OpMaMK W3 UCTOYHUKOB Pa3HBIX THIIOB,

IOCHHOCTHU Hay49HOT'O

- YMETh ONEPUPOBATH MOHATHUSAMU: pallMOHAIbHAS
(byHKIMSA, TOKa3aTenbHas (YHKIUS, CTeeHHasT (QyHKIMS,
nmorapupmuyeckas  (QyHKIHUS,  TPUTOHOMETPUYECKHE
¢byHkuuu, oOpaTHbie (PYHKIIMU; YMEHHE CTPOUTH rpaduKu
M3YYeHHBIX (YHKIMH, UCHOJIb30BaTh TIpaduKd MpU
M3YYeHUH MPOIECCOB M 3aBUCHUMOCTEH, MpPH PpELICHUU
3aja4 M3 JApPYyrux Y4eOHBIX MIpeIMETOB M 3aJady U3
peanbHONW JKU3HU; BbIpaKaThb (OpPMYyJIaMHU 3aBUCHUMOCTH
MEX]ly BETUUMHAMU;

- yMETb ONEpPUPOBATH MOHITUIMH:
TOKJECTBEHHOE npeodpa3zoBaHue, ypaBHEHHUE,
HEpPaBEHCTBO, CHUCTEMa YPAaBHEHMH U  HEPABEHCTB,
PaBHOCWJIBHOCTh YpPaBHEHHM, HEPAaBEHCTB U CHCTEM,
pallMOHAJIbHBIE,  UpPpAlUOHAJbHBIE,  IIOKa3aTeJbHbIE,
CTETEHHBbIC, JIOTapU(PMHUUECKUe, TPUTOHOMETPHUUECKHE
YPaBHEHMS, HEPABEHCTBA W CHUCTEMBI; YMETh pEIIATh
YPaBHEHMS, HEPAaBEHCTBA M CHCTEMBl C IOMOLIBIO
pa3IUYHbIX IPUEMOB; PellaTh YPaBHEHHs, HEPABEHCTBA U
CUCTEMBl C MapaMeTpoM; MPUMEHATh  ypaBHEHMS,
HEPABEHCTBA, UX CUCTEMBI JUIsl PELICHUSI MAaTEMaTUYECKUX
3aja4 U 3aj7a4 U3 Pa3IUYHBIX 007acTe HAYKU U pealbHOM

TOXACCTBO,

CAMOCTOATCIIBHO OCYHICCTBJIATDH IIOHUCK,

PKU3HMU;




QHaAIM3, CUCTEMATU3ALMIO U WHTEPHPETALHIO
uH(pOpPMALMK  PA3NIMYHBIX BUAOB U  (opm
[pe/ICTaBICHUS;

co37aBaTh TEKCTbl B PA3JIMYHBIX]
dopmMarax ¢ yueTroM Ha3HaYeHUs UH(DOpMALUU
1% LEJIEBOI ayIUTOPUH, BbIOMpas
ONTUMAJIbHYI0  (OpMY TMpEACTaBICHUS U
BU3YaJIU3alllH;

OLICHUBATh JIOCTOBEPHOCTb,
JIErUTUMHOCTh MH(POPMAIIUH, €€ COOTBETCTBUE
PABOBBIM U MOPAJIbHO-ITHYECKUM HOpMaM;

- HCIIOJIBL30BATh CpeJlcTBa
WH(POPMAIIMOHHBIX ¥ KOMMYHHKAITMOHHBIX
TEXHOJOTUH B  PCIICHUH KOTHUTUBHBIX,
KOMMYHUKATUBHBIX W  OPraHW3allMOHHBIX
3a1a4 c COOJIFOIEHUEM TpeboBaHU
HPrOHOMMKH, TEXHUKHU 0€30IaCHOCTH,

TUTUEHBI, PECYpPCOCOCpPEKCHHS, MPABOBBIX U
DTHYECKUX HOPM, HOPM HWH(POPMAIMOHHOMN
0€e30MacHOCTH;

- BIIQJICTh HaBBIKAMU PACIIO3HABAHUS U
3ammTel  MHQOpManuH, HWH(OOPMAIIMOHHOM

YMETh CBOOOJHO ONEpPUPOBATH MOHITUIMH:
NMBIOKCHUE, TMapayUIelbHBI TEepeHoC, CHMMETpHS Ha
[UIOCKOCTH U B IPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHUe

nono0usi, NoA00HBIE (UIYpPBl; YMETh paclo3HaBaTh
paBHbIE U MOAOOHBIE (DUTYpbHI, B TOM YHCJIE B IPUPOJE,
HCKYCCTBE, apXUTEKTYPE; YMETh UCII0JIb30BATh

FCOMETPUYECKHUE OTHOIICHUS, HAXOJIUTh F€OMETPUUYECKUE
BEJIMYUHBI (JJIMHA, YTOJI, IUIOIaAb, 00bEM) MPU PEIICHUU
3a/lad U3 JPYrux Y4eOHBIX MPEIMETOB U W3 peabHOU
PKU3HU

0€30IMaCHOCTH JTUYHOCTH




OK 03 IInanupoBath n
[peanu30BbIBaTh
cOOCTBEHHOE
podecCUOHANIbHOE U
ITUYHOCTHOE Pa3BUTHE,
[peANPUHUMATEIBCKYIO
e TENbHOCTD B
npodeccruoHanbHOM cdepe,
MCIIOJIb30BaTh 3HAHUS 11O
NpaBOBOW U (pHAHCOBOM
PaMOTHOCTH B Pa3IMYHBIX
YKU3HCHHBIX CUTYaIHIX

B o6mactu AyXOBHO-HPaBCTBEHHOTO
BOCTIUTAHUSL:
c(hOpMUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHMSA, STHUECKOTO TOBEICHUS;

- CIIOCOOHOCTh OLIEHHWBATh CUTYalLUI0 U

[IPUHUMATDH OCO3HAaHHBIC PpeIICHUA,
OPUCHTUPYACH Ha MOPAJIbHO-HPABCTBCHHLIC
HOPMbI U ICHHOCTH,

- OCO3HaHHUC JJMYHOTI'O BKJIaga B

MOCTPOCHUE YCTOMYUBOTO OYyIIEro;
OTBETCTBEHHOC OTHOIICHHUE K CBOHUM
poauTeNsIM U (WJIH) JIPYTMM WICHaM CEMbH,
CO3JIJaHHI0 CEMBH Ha OCHOBE OCO3HAHHOTO
MPUHATHS LEHHOCTEH CEMEWHOM KWU3HHU B
COOTBETCTBUM €  TPaAULUSIMU  HAPOJOB
Poccuu;

OsBnanenne YHUBEPCAIbHBIMU
PETYJISITUBHBIMU JIEUCTBUSIMU

a) caMOOpraHu3alus:
CaMOCTOSITEILHO OCYIIIECTBIISITh
MMO3HABATEJILHYIO  JIESITEILHOCTh, BBISBISITH
npoOjieMbl, CTaBUTh U (GOPMYJIHUPOBATH
coOCTBEHHBIE 3aauyd B 00pa3oBaTEIbHOM
NEeSITEIBHOCTH M 5KU3HEHHBIX CUTYalUsIX;
CaMOCTOSITEJIBHO COCTaBJIATh ILJIaH
pelieHrs MpoOJIEMbI C YYETOM HMMEIOIIUXCS

PECYpCcOB, COOCTBEHHBIX BO3MOXHOCTEH U
MPEAIOYTEHNM;
- IaBaTh OIICHKY HOBBIM CHTYAIIHsIM;
CrocoOCTBOBaTh  (POPMUPOBAHHIO U

MPOSIBJICHUIO IIHPOKON SPYAWLMU B PA3HBIX

- YMEThb OIEPUPOBATH MOHATHAMU: pallMOHATBHBIC,
ppalioHAIbHbIC, MOKa3aTeNIbHbIE, CTCTICHHBIE,
frorapuMUYecKie, TPUTOHOMETPUUCCKHE YpPaBHCHHUS U
HEPABEHCTBA, UX CHCTCMBI;

- YMETh ONEPHUPOBATH TMOHATHUSIMH: MHOTOTPAHHUK,
CeueHHWE MHOTOTpaHHHKA, KyO, Mapajienenure]], mpusma,
nupaMuaa, GUrypa W MOBEPXHOCTh BPAIICHUS, IHIUHD,
KOHyC, mmap, cdepa, cedeHHs QUTypsl BpalicHus,
[UIOCKOCTh, Kacaromascs cdepbl, UIUHApPA, KOHYCa,
MI0IaAb IMOBEPXHOCTH TMHPAMHJIBI, TPU3MBI, KOHYCA,
[ATUHIPA, 10 A b cdepsl, o0BeM KyOa,
MPSIMOYTOJILHOTO TapajuleieuIe1a, MUPAMUIbI, TIPU3MBI,
[UIMHIpA, KOHyca, Iapa; yMEHHE  H300pakaTh
MHOTOTPAHHUKH M TIOBEPXHOCTH BPAIICHUS, UX CCUCHUS OT
PYKH, C TIOMOIIbIO YEPTEKHBIX HWHCTPYMEHTOB U
DIIEKTPOHHBIX CPENICTB; YMETh PACIO3HABATh CUMMETPHUIO
B TPOCTPAHCTBE; YMETh paclO3HABaTh IPABUIIBHEIC
MHOTOTPaHHUKH,

- YMETh ONEPHPOBATH MOHATHUSAMH: TPSIMOYTOJIBbHAS
cUCTeMa KOOPJIWHAT, KOOPJAHHATHI TOYKH, BEKTOP,
KOOPJMHATHI BEKTOpa, CKAIAPHOE IPOU3BEICHUE, YTOJ
MEXKIy BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEICHUEC
BEKTOpa HA YHCJIO; HAXOAWTh C TOMOIIBIO H3YYCHHBIX
(bopMyT KOOPAMHATHI CEPEMHBI OTpe3Ka, PACCTOSTHUE
MEXIY JBYMSI TOUKaMHU




00J1aCTAX 3HAHUM, ITOCTOSTHHO ITOBBIIIATH CBOM
00pa3oBaTeIbHBIN U KYJIbTYPHBIH YPOBEHb;

0) CAaMOKOHTPOJIb:

UCIIOJIb30BaTh NpPHEMbl pedIeKCUH s
OLICHKU CUTYallMH, BBIOOpA BEPHOTO pELICHUS;

- YMETb  OLEHMBATb  PUCKU U
CBOECBPEMEHHO IPUHUMATL PELICHUS II0 HUX
CHUKECHUIO;

B) SMOLIMOHATBHBIN VUHTEJIJIEKT,
npenonaraiuii copMIUPOBAHHOCTD:

BHYTPEHHEH MOTHUBAlMH, BKJIIOYAIOLIEH
CTPEMJICHUE K JOCTHIKCHMUIO LIEJIU U YCIIEXY,

OITHUMU3M, WHUIUATUBHOCTb, YMEHHUE
ICHICTBOBATD, HCXOIsI u3 CBOHX|
BO3MO>XHOCTEH;

- OMIIaTHH, BKJIIOanOHIGﬁ CITOCOOHOCTH
[MOHNMATb SMOIUOHAJIBHOC COCTOAHHUC APYI'HUX,
YUHUTBIBATH €ro IIpu OCYIICCTBICHUU
KOMMYHUKAIIUHA, CITOCOOHOCTH K COYYBCTBHUIO
1 COIICPCIKUBAHUIO,

- COIIMaJIBHBIX HABBIKOB, BKJIIOYAarOHIIMX

CIIOCOOHOCTh ~ BBICTPaMBaTh OTHOLICHUS C
NPYTUMH  JTIOJbMHU, 3a00TUTBHCS, TMPOSBIATH
WHTEPEC U pa3peniaTbh KOHPIUKTHI
OK 04 Db dexTuBHO TOTOBHOCTH K CaMOpAa3BUTHIO, - YMETh ONEPUPOBATH MMOHATUAMU: CIYYANHBIN OIBIT
B3aMMOJICHCTBOBAThH U CaMOCTOSITEJIbHOCTH U CAMOOIPEAEIICHUIO; U Cly4ailHOe COOBITHE, BEPOATHOCTH CIy4YalHOTO
paboTaTh B KOJUIEKTUBE U -OBJIaJICHUE HaBBbIKAMHU y4eOHO-{COOBITHS; yMETh BBIYUCIISTh BEPOSTHOCTD C
KOMaH/1e M CCIIEI0BATEIBCKOM, MPOEKTHOMN U[ICTIONF30BAHNEM T'PAPUIECKUX METOJOB; TMPUMECHSTH
COI[MATIbHOM JESATEIbHOCTH; bopMyNBl  CIOKEHHSI W YMHOXEHHUS BEPOSTHOCTEH,
Osnanenue YHUBEPCATbHBIMAKOMOWHATOPHBIE (aKThl U (POPMYIIBI IPU PEIICHUN 3a]1a4;

KOMMYHHUKAaTHBHBIMHU I[GﬁCTBHHMHZ

OLCHHUBATHh BCPOATHOCTH PCAJIBHBIX CO6BITHI>1; 3HAaKOMCTBO




0) coBMeCTHas IeSATeIbHOCTD:
MMOHUMATh u HCTIOJIH30BaTh
MpPEUMYIIIECTBA KOMaHTHOU 7|
WHMBU1yaIbHON PabOThI;
IIPUHAMATh  LEId  COBMECTHOU
e TeIbHOCTH, OpraHU30BBIBATH 5|
KOOPJIMHUPOBATH TEeUCTBUS o ce
JTOCTHOKCHHUIO: COCTaBJISITh IUIAH JICHCTBHUM,
pacrpeniessiTh pojii €  Y4eTOM MHEHHUH
Y4aCTHUKOB o0CyXKIaTh pEe3yIbTaThI
COBMECTHOM paboThI;

- KOOPJIMHUPOBATh U BBITIOJHSITH PA0OTY
B YCIOBUSIX pPEaJIbHOTO, BHUPTYaJbHOTO H
KOMOWHHPOBAHHOTO B3aUMOJICHCTBHS;
OCYIIIECTBIISITh MIO3UTHBHOE
CTpaTEeTMYECKOE TIOBEICHUE B Pa3IUYHBIX
CUTyallUsiX, TMPOSABIATH  TBOPYECTBO U
BOOOpakeHue, ObITh HHUITHATHBHBIM.

OBnaneHue YHUBEPCAIbHBIMU
PETYJISITUBHBIMU JIEUCTBUSIMU

T') IPUHITHE Ce0s U IPYTUX JTFOJEH
INPUHUMATh MOTHBBI WU ApPTYMEHTHI
NpyTUX JIIOJIEM TNpU aHaIU3€ Pe3yJbTaTOB
NesITEIbHOCTH;
NpU3HAaBaTh CBOE TMPaBO M IIPaBO
NPYTUX JIOAEH Ha OIINOKH;

- pa3BUBATh CIIOCOOHOCTh TOHUMATh
MHUD C MO3ULIMH APYTOTO YeJIOBEKa

CO CIy4allHbIMM BEJIMYMHAMHU; YMEHHE IPUBOIAUTH
OpUMEpPbl MPOSBICHUS 3aKOHAa OOJBLIMX 4YHCEl B
[IPUPOJHBIX U OOIIECTBEHHBIX SIBJICHUSAX;

- yMeTh CBOOOJHO OINEpUPOBATh MOHATHIMMU:

CTENEeHb C LEJbIM I0Ka3aTeNeM, KOpPEHb HaTypaJlbHON

CTEIEHHU, CTETICHb C pallMOHAJIBLHBIM MOKa3aTesieM, CTEIIEHb
C  JICUCTBUTEIBHBIM  (BEIIECTBEHHBIM) IOKa3aTeJeM,
morapudm  yuciaa, CHUHYC, KOCHHYC M  TaHTEHC
[IPOM3BOJIBHOT'O YUCIIA;

- yYMETh CBOOOJHO OIEPUPOBATH TOHSATUIMHU:
rpaguk QyHKIMH, oOpaTHas QYHKIMS, KOMIIO3UIUS

byHKUMH, duHEeWHas (GyHKUWA, KBaApaThyHas (QyHKIMS,

cTenieHHas ~ QYHKIMSA ¢ LEJIbIM  TOKa3aTeseM,
TPUTOHOMETPUYCCKHE GyHKITUH, oOpaTHbIC
TPUTOHOMETpUYECKHEe  (YHKIMH, [OKa3aTejabHas U
morapumudeckass (QyHKIUH; yYMETh CTPOHUTH TpapuKu
GyHKIMH,  BBIMOJHATH  IpeoOpazoBaHus  rpadUKOB
(b yHKIHI;

- yYMETh HCIIOJIb30BaTh TpaduKku QYHKIHA IS

M3Y4YCHHS TIPOIECCOB U 3aBUCHUMOCTEH MIPU PEIICHUH 3a]1a4
U3 JIpYyruxX Y4eOHBIX MPEIMETOB M U3 PEANbHOW KHU3HU;
BHIPAXKATH dbopmynamu 3aBUCUMOCTH MEXITY
BEITMYMHAMU;

- CBOOOIHO OMEpPUPOBATh MOHSATUSMU: YETHOCTH
(GyHKIIMK, TEePUOANYHOCTh (PYHKIIUH, OTPAHUYECHHOCTD
(yHKIIMHA, MOHOTOHHOCTh (D)YHKITUH, SKCTPEMYM (PYHKITHH,
HAauOOJNbIIICE W HaWMEHbIIEe 3HAa4YeHUS GQYHKIUU Ha
MIPOMEKYTKE; yMETh IPOBOJAUTH MCCIIEIOBAaHNE (DYHKIIHH;
YMETh HCIIOJIb30BaTh CBOWCTBa © Tpaduku
(byHKIIUN 1715 peleHus ypaBHEHUH, HEPABEHCTB U 3a71a4 C
nmapamMeTpaMu; n300pakaTh Ha KOOPIWHATHOW TUIOCKOCTH




MHOJXECTBA PEILICHUNW YpaBHEHUH, HEPABEHCTB U UX
CUCTEM

OK 05 OcymiecTBisiTh
YCTHYIO U TUCbMEHHYIO
KOMMYHHUKAIIUIO HA
FOCYIapCTBEHHOM SI3bIKE
Poccuiickoit Penepanuu ¢
Y4eTOM 0COOEHHOCTEN
COLIMATIBHOTO U
KyJbTYPHOI'O KOHTEKCTa

B obnacTu 5cTETMUECKOTO BOCTIMTAHUSA

- OSCTETHYECKOE OTHOIICHHWE K MHPY,
BKIIOYass OCTCTHUKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPYECTBA, CIOpTa, TpyAa U
OOIIECTBCHHBIX OTHOIICHU;

- CIIOCOOHOCTD BOCIIPUHUMATh
pasTUYHBIC BHJBI HUCKYCCTBA, TPAJUIHUH M|
TBOPYECTBO CBOETO W JAPYTUX HApOJIOB,
OLIlyIIaTh ~ AMOILMOHAIIBHOE  BO3JCHCTBUE
HCKYCCTBA;

- yOeXIEeHHOCTh B 3HAYUMOCTU JIs
JTMYHOCTH W OOIIeCTBAa OTEYECTBEHHOTO U
MHUPOBOTO UCKYCCTBA, STHUYECKUX|
KyJIbTYPHBIX  TpPaTUIIHA HapOJIHOTO
TBOPYECTBA,

- TOTOBHOCTh K CAaMOBBIPQXCHHIO B
pa3HBIX BHJAX HUCKYCCTBa, CTpPEMJICHHE
NPOSIBJISITH KA4eCTBa TBOPUYSCKOU JTMIHOCTH,

Ommanenue YHHUBEPCATbHBIMU
KOMMYHUKATHBHBIMU JICHCTBUSMMU:

a) oOI1IeHue:

- OCYIIECTBISITh KOMMYHHUKAIIMM BO
Bcex cepax KU3HU;

- pacrmo3HaBaTh HEBepOaJIbHBIE CPEICTBA
oOIIeHnsI, TMOHUMATh 3HAYCHHE COIUATBHBIX
3HAKOB, pacno3HaBaTh MPEAMOCHUTKH
KOH(MOIUKTHBIX ~ CHTyallld W CMsTYaTh

)51

- YMETh ONEPUPOBATH TMOHSATUSIMHU: CpPEIIHEE
aprudMeTHUUecKoe, MeJuaHa, HauOoJbIllee U HauMEHBIIIEe
3HAYCHMS, pa3Max, AUCIEPCHUs, CTaHIAPTHOE OTKIOHEHUE
YKCIIOBOTO Habopa; yMEHHE U3BJICKATb,
MHTEPIPETUPOBATh HMHGPOPMAIMIO, TPEJACTABICHHYIO B
Tabnuiiax, Ha JAuarpammax, rpadukax, OTpa)xkaroulyro
CBOMCTBA pealibHBIX MPOIIECCOB U SBJICHUMN; MPEICTABISIThH
nHQOpMalMI0 ¢ TMOMOIIbI TaOJUI] W JUarpamu;
MCCIIEJIOBATh CTAaTUCTUYECKHE JaHHBIE, B TOM YHCIE C
MPUMEHCHHEM Tpa@UUecKuX METOJIOB W AJICKTPOHHBIX
CpPEIICTB;

- YMETh OINEPUPOBATH MOHATHUSAMH: TOUKA, MpsMas,
MJI0CKOCTb, IIPOCTPAHCTRBO, JIBYTPaHHBIM yrodi,
CKpEIIUBAIOIIUECS psIMBIE, napajyieIbHOCTh u
MEPIeHAUKYISIPHOCTD MPSIMBIX U TIOCKOCTEH, YTOI MEXKY
MPSIMBIMH, YTOJ MEXAY NPSIMOA M IUIOCKOCTBIO, YTOJ
MEXAY TUIOCKOCTSIMH, pacCTOSSHUE OT TOYKH  JIO
MIOCKOCTH, PACCTOSTHUE MEXIY TMPSMBIMU, PACCTOSHUE
MEXTY TUIOCKOCTSAMU,

- yMeThb HCIMOJb30BaTh TIPU PEHICHUH 3aaad
M3ydeHHbIE (DaKThl M TEOPEMbl TUIAHUMETPUU;, YMEHUE
OLICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIETO MUPA

KOH()JTUKTHI;




- Pa3BEpPHYTO M JOTUYHO U3Jaratb CBOIO
TOUKY 3pPEHHUS C HMCIOJIb30BAHUEM SI3BIKOBBIX]
CpelCTB

OK 06 IIposBnsTh
CPaK1aHCKO-
[MATPUOTUYECKYIO
[MO3UIINIO,
JIEMOHCTPUPOBATH
OCO3HAHHOE TMOBEICHUE Ha
OCHOBE POCCUHCKUX

Ty XOBHO-HPABCTBEHHBIX
00IIICYCTOBEYSCKUX
[ICHHOCTEM, B TOM YHCJIE C
Y4ETOM TapMOHU3ALUN
ME)XHAITMOHAJIBHBIX 1
MEXKPETUTUO3HBIX
OTHOLICHUH, MPUMEHSATh
CTaHIAPThI
AHTUKOPPYIIIMOHHOTO
[MOBEJICHUS

- OCO3HAHUE 00y4JaromuMucs
POCCUNCKOU I'PAXKAAHCKOU UAECHTUYHOCTH;

- 1eJICHANIPaBIEHHOE pa3BUTHE
BHYTPEHHEW MO3ULHUM JIMYHOCTH HA OCHOBE
TyXOBHO-HPABCTBEHHBIX IIEHHOCTEH HApOJOB
Poccuiickonn ®denepauuu, HCTOPUUYECKUX U

HAllMOHAJIbHO-KYJIbTYPHBIX TpaauLni,
dbopmMupoBaHue CUCTEMBI 3HAYUMBIX
[EHHOCTHO-CMBICIOBBIX YCTaHOBOK,
AQHTUKOPPYHILMOHHOTO MUPOBO33PEHUS,
PaBOCO3HAHMS, SKOJOTMYECKOM KYJIBTYpHI,
CIIOCOOHOCTH  CTaBUTb 1M U  CTPOUTH

PKU3HEHHBIE TIJIaHbI;

B yacTu rpaxk1aHCKOTr0 BOCITUTAHUS:

- OCO3HAaHHWE CBOUX KOHCTHTYIIHOHHBIX
npaB M OO0sS3aHHOCTEH, yBa)KCHHE 3aKOHA W
IPABOIIOPSIKA;

-  TPHUHATHE POCCHMCKUX JTYXOBHO-
HPABCTBEHHBIX HAI[HOHAJIBHBIX,
00IIEYCIIOBEYCCKUX ~ T'YMAHHUCTUYCCKUX U
TEMOKPATHUECKUX IICHHOCTEH;

- FOTOBHOCTD MIPOTHBOCTOSTH
UCOJIOTHH  DKCTPEMHU3Ma,  HAIMOHAIM3MA,
KceHodoonw, JTMCKPUMUHAIIAN 10
COLIMAJILHBIM, PEIUTHO3HBIM, PacoBBIM,
HaAIlMOHAJILHBIM ITPU3HAKAM;

- YMEThb ONEPUPOBATH MOHATUAMH: MPSAMOYIOJIbHASL
CUCTEMA KOOpPAMHAT, KOOPJAHWHATHI TOYKH, BEKTOD,
KOOPAMHATBl BEKTOPA, CKAIAPHOE IIPOU3BEACHUE, YIOll

MEXKIYy BEKTOpaMHM, CyMMa BEKTOPOB, IPOU3BEICHUE
BEKTOpa HAa YHUCJIO; HAXOAUTh C IOMOILIBIO H3YYEHHBIX
dbopMysT KOOpPAMHATHI CEPEAMHBI OTPE3Ka, PACCTOSIHUE
MEXy IByMsI TOUKaAMU;

-yM€Th BBIOUpATh MOAXOMASIINN H3YYCHHBIH METO/I
IJIsT  peIlIeHUsl 3aJaud, paclo3HaBaTh MAaTEMAaTUYECKHUE
(bakThl ¥ MaTeMaTH4YeCKUe MOJEIU B TMPUPOJHBIX U
OOIIIECTBEHHBIX  SIBJICHUSX, B HCKYCCTBE, yMEHHUE
MPUBOAUTHL  NPUMEPbl  MaTeMaTHYECKHX  OTKPBITUU
[POCCUNCKOM U MUPOBOM MaT€MaTUYECKON HAYKH.

- YMETh ONEPUPOBAThH MOHATUSAMHU: CITyYalHBIA OMBIT
U ciy4ailHoe COOBITHE, BEpPOSTHOCTh  CIy4alHOTO
COOBITHS; YMETh BBIYHCIIATh BEPOSATHOCTH C
MCIOJIb30BaHUEM TrpadUyecKuX METOJ0B; NPUMEHSITh
bopMyNbl  CIOKEHHSI W YMHOXEHHUS BEPOSTHOCTEM,
KOMOMHATOpHBIE (aKThl U (HOPMYIIBI TIPH PEIICHUU 3a]1a4;

OLICHUBATh BEPOSTHOCTU PEATBHBIX COOBITUH; 3HAKOMCTBO
CO CIy4alHbIMH BEJIIMYMHAMHM; YMEHUE IIPUBOJIUTH
MpUMEpPbl  MPOSBICHUS 3aKOHAa OONBIIUX 4YHCET B
MIPUPOTHBIX M OOIIECTBEHHBIX SBJICHUSAX

- T'OTOBHOCTDH BCCTH COBMCCTHYIO




NEATENIbHOCTh B MHTEpEcax Tpa)kJAaHCKOTo
001IeCTBa, Y4acCTBOBaTh B CAMOYIPABICHUU B
0011€00pa3oBaTeIbHOMN OpraHu3aluu 17|
NIETCKO-FOHOIIECKUX OpraHn3alusiX;

- YMEHHE  B3aWMOJEHCTBOBAaTH C
COLIMAJIbHBIMU HHCTUTYTaMH B COOTBETCTBUU C
X (PYHKIIMSAMU U HA3HAYEHUEM;

- TOTOBHOCTb K TYMAaHUTapHOU U
BOJIOHTEPCKOM JEATEIBbHOCTH;

NaTPUOTHYECKOTO BOCITUTAHUSA

- c(OpPMUPOBAHHOCTb  POCCHICKOMN
rPAKIAHCKOM HWJIEHTUYHOCTH, MaTPpUOTU3MA,
YBAXKEHHUSI K CBOEMY HapoAy, 4YYyBCTBQ
OTBETCTBEHHOCTH Tmepel PonuHON, ropaoctu
3a CBOM Kpal, cBOO PoauHy, CBOM A3BIK U

KyJIbTYPY, poIIoe u HACTOSIIEE]
MHOTOHAIIMOHAJIBHOTO Hapojia Poccuu;
- [IEHHOCTHOE OTHOIIICHHE K

rOCy/JapCTBEHHBIM CHMBOJIaM, HCTOPHYECKOMY|
U NPUPOJHOMY HACJICAMIO, IMaMSITHHKAM,
TPaJIUIHUSIM HapoJaoB Poccum, DOCTHKCHUSAM
Poccun B Hayke, HCKYyCCTBE, CIIOpTE,
TEXHOJIOTUSAX U TPY/C;

- uciHas yoeKIeHHOCTh, TOTOBHOCTD K
CITYKECHUIO u 3alUTe OrteuecTna,
OTBETCTBEHHOCTH 32 €T0 CYb0Y;

OCBOEHHBIE 00 yJaroIMMucs
MEKIIPEIMETHBIC TIOHATHS W YHHBEPCAIbHBIC
yaeOHbIE JCHCTBUS (peryasTUBHbIE,
03HABaTEIbHbIC, KOMMYHHUKATHBHBIC);

- CIOCOOHOCTh WX WCIIOJIB30BaHUS B




[I03HABAaTECJIIbHOM H COLMAJIBHOM IIPaKTHUKE,
FOTOBHOCTh K CaMOCTOSITEIILHOMY)
[UIAHUPOBAHUIO U OCYLIECTBICHUIO Yy4eOHOH
NEATEbHOCTH, OpraHu3auuu y4eOHOTO
COTPYAHUYECTBA c NeJarorn4eCKuMH
pPaOOTHUKAMHM M CBEPCTHUKAMH, K YYacTHIO B
OCTPOCHUH WHJVBH1yaJbHON
00pa3oBaTeIbHON TPACKTOPHH;
OBJIQJICHUE  HaBBIKAMU

M CCIIEN0BATENBCKOM, IIPOEKTHOM
COIIMAJILHOM NEeSITEIbHOCTH

y4eOHO-
u

OK 07 CopeiicTBOBaThH
COXPAaHCHUIO OKPYIKAIOIIEH
Cpelbl,
pecypcocOepeKeHHIo,
NPUMEHSTh 3HaHUS 00
M3MEHEHHUH KJIMMATa,
MPUHIIUITHL OEPEKITUBOTO
IPOM3BOJICTBA,

A PEKTUBHO IEHCTBOBATH B
YpE3BBIUANHBIX CUTYAIUAX

- HE IPUHUMATH JCHCTBUSI, TPUHOCSIINE
BpE/l OKpY>Karolieu cpee;
yMETh IIPOTHO3UPOBATH|
HeOIaronpusTHhIE IKOJIOTHUECKHUE
MOCJIEJICTBUSL TPEIIPUHUMAEMBIX JCHCTBUH,
MpeloTBpaIllaTh UX;

- pacIIMpUTh ONBIT  JEATEIBHOCTHU
DKOJIOTMYECKOM HAIPABIECHHOCTH;
- paspabaTbiBaTh IIJJaH  PEIICHUs

npoOJieMbl C YYETOM aHaiu3a HUMEIOIUXCS
MaTepHUalbHbIX U HEMATEPUAIIbHBIX PECYPCOB;

- OCYUIECTBIIATH L€JIEHAIPABICHHbIN
OUCK TEpeHoca CpelIcTB M CIOCOOOB
NEHCTBUS B IPOPECCUOHATIBHYIO CPEY;

- yMETh MEPEHOCHTh 3HAHUA B

MO3HABATEIBHYI0 M MPAKTUYECKYI0 OO0JacTH
YKA3HEIESITEIbHOCTH;

npeajaraTb  HOBBIE  IPOEKTHI,
OLIEHUBATh HWJE€H C TO3ULIMHA HOBU3HHBI,

yMETh OINEPUPOBATH TMOHATUSAMH: (DYHKIHA,
HerpepbiBHAs (QYHKIMS, MPOU3BOJHAS, TEpPBOOOpa3Hasi,

Ol'IpejleJ'IeHHblf/’I HHTCTpaJl; YMCTh HAXOJAUTH ITPONU3BOJHLIC
DJICMCHTAPHBIX (I)YHKIII/II‘/'I, HCIIOJIb3Ys CIIPpAaBOYHBLIC
MaTCpHUAJIbI, HCCIICO0BATH B HpOCTGﬁHIHX ClIydasax

(GYHKIIMM HAa MOHOTOHHOCTH, HaXOJWTh HaWOOJBIIHE U
HAaUMEHBIIIME 3HAaYeHUs (YHKIUNA, CTPOUTh TrpaduKu
MHOT'OYJICHOB c HCII0JIb30BaHUEM armapara
MaTeMaTHYECKOTO aHAIN3a; PUMEHSTh MPOU3BOAHYIO MPHU
pelIeHWr 3ajlad  Ha JBIDKCHHE, pellaTh IPaKTHKO-
OpHUEHTHPOBAHHBIC 3a]1a4l HA HAMOOJIBIITNE U HAMMEHBIITHE
BHAYCHUS, HA HAXOXKJICHUE ITyTH, CKOPOCTH M YCKOPEHHSI;
YMETh OIEpUPOBATh MOHATHUSMH: JBH)KCHUE B
MPOCTPAHCTBE, TMOAOOHBIE (UTYPHI B TPOCTPAHCTBE;
MCII0JIb30BAaTh OTHOIIEHHWE IUIOMIAJEH ITOBEPXHOCTEH H
00BEMOB TIOJIO0HBIX (GUTYp TPH PEIICHUH 337124,

YMETh BBIYUCIIATH TCOMETPHUYCCKHUE BEIMYHUHBI
(muHA, Yroj, IIolaab, 00beM, IJIONIAdb MOBEPXHOCTH),
MCITOJIB3YS U3YYCHHBIC (POPMYJITBI M METOIBI

OPUI'MHAJIBHOCTH, Hp&KTH‘-ICCKOfI 3HAa4YUMOCTH,




AaBaTb OHICHKY HOBBIM CHUTYyalUWAM,
BHOCHUTD KOPPCKTUBBI B ACATCIIBHOCTD,
OLICHNBATb COOTBCTCTBUC PC3YJILTATOB LCIIAM

IIK 1.1. PaccuuthiBaTh
[M0KAa3aTeJN TPOEKTOB

BJIAJETh  HABBIKAMU  MOJYYEHUS
uH(pOpPMAIMK U3 MCTOYHUKOB Pa3HBIX THUIIOB,

- YMETb peliaTh TEKCTOBbIE 3a]Ja4ll Pa3HbIX TUIIOB (B
TOM YHCJIE Ha MPOLEHTHI, JOJIM U YacTH, HA JBHKCHHE,

OIOIKETOB OI0KETHOU CaMOCTOSITEIFHO ~ OCYIIECTBISATh  TOWCK,[pab0Ty, CTOMMOCTh TOBAPOB W YCIYT, HAJOTH, 3aJa4 U3
cuctembl Poccuiickoi QHaIIN3, CHCTEMATH3aI[MI0 U WHTEPIPETAUIO00NaCTH  YNpaBICHHS  JUYHBIMH W CEMEHHBIMH
denepanun uH(bOpMAIMK  PA3IMYHBIX BUIAOB W (QopMm(bUHAHCAMM);  COCTaBIATH  BBIPAXKEHHS, YypaBHEHUS,

MpeCTaBIICHUS; HEpaBeHCTBA M WX CHCTEMBl IO YCIOBHIO 3a/1auW,

- UCIIOJIb30BaTh CpeICTBaHUCCIeIOBaTh  TOJYyYEeHHOE peIleHWe W  OIICHUBATh

WHPOPMAIIMOHHBIX W  KOMMYHHUKAIlMOHHBIX[TPABAOMOI00HOCTh PE3yIbTaTOB;

TEXHOJIOTUA B  PEIICHWH  KOTHUTHBHBIX,

KOMMYHUKATUBHBIX W  OPTaHW3alMOHHBIX]

3aay C coOnto/ieHueM  TpeboBaHUM

HDPrOHOMUKH, TEXHHUKH 0e301acHOCTH,

FUTUEHBI, PEecypcocOepekeHHs, MPaBOBBIX U

DTUYECKUX HOPM, HOPM HWH(OPMAIMOHHON

0€e30MMacHOCTH;

- KOOPAMHUPOBATH U BHITIOJIHATH padOTy

B YCJOBHSX pEAIbHOTO, BHUPTYaJIbHOTO U

KOMOWHUPOBAHHOTO B3aUMOJICHUCTBUS
[1K 3.3. OuenuBars - BHAJCTh  HaBBIKAMHU  y4eOHO- - yMETh ONepUpoBaTh TOHATHIMHU: CpEIHEe
A PEeKTUBHOCTH HCCIIE0BATEILCKON u MPOCKTHOMAPU(METHIECKOE, MeIraHa, HauOobIlIee U HaMMEHbIIee
(UHAHCOBO-X035HCTBEHHOU|IEATEILHOCTH, HaBbIKaMH paspeleHusABHAYeHNs, pa3Max, AUCIEPCHs], CTaHAAPTHOE OTKIOHEHUE
NesITeIbHOCTU npobiem; Y CIIOBOTO Habopa; yMEHUE U3BJICKATh,

OpraHu3aluu, INIAHUPOBATH
1 OCYLIECTBIISITH
MEPOIPHUSTHS T10 €€
[TOBBIILICHU IO

BBISIBIISITh  [IPUYUHHO-CIICICTBCHHBIC
CBSI3M W aKTyaJM3UpPOBaTh 3aj]lady, BBIJIBUTATh
FAIOTE3Y €€ PENICHUs, HAXOJIUTh apryMEHTBI
I JIOKa3aTelIbCTBA CBOMX YTBEPKIACHHI,

MHTEPIPETUPOBATh HWHGOPMAIINIO, TPEACTABICHHYIO B
Ta0bnuIlax, Ha JAuarpaMmax, Trpadukax, OTpa)xaroulyro
CBOMCTBA pealbHBIX MPOIIECCOB U SBICHUN; MPEACTABISITH
UHGOpPMAIIMI0O C TIOMOIIBI0 TaOJIWI] W JAWarpamu;

3a7aBaTh IAPAMETPbl U KPUTECPHUH PEIICHUS;

MCCJICA0BATh CTAaTUCTUYCCKHEC OAHHBIC, B TOM YHCIC C




- AHAJIM3HUPOBATH IIOJYYCHHBLIC B XOAC

pelIeHnsl 3aJadd  pe3yJIbTaThbl, KPUTHUYECKH]
OLICHUBATb 170.4 JOCTOBEPHOCTB,
POTHO3UPOBATh  W3MEHEHHE B  HOBBIX
YCIIOBUSIX;

- YMETh NEPEHOCUTh 3HAHUA B

MO3HABATEIbHYI0 M MPaKTUYECKYI0 OOJacTH
YKU3HEICSATEIbHOCTH;

NPUMEHEHUEM TpaUUYecKuX METOAOB MW 3JIEKTPOHHBIX
CPEICTB;

- yYMETh ONEpPUpPOBaTH MOHATUSAMHU: (PYHKIUSA,
HenpepbiBHAs (PYHKIUS, MPOU3BOAHAS, NEPBOOOpa3Hafd,
ONpENIEICHHBIA UHTETPaJl; YMETh HAXOAUTH ITPOU3BOIHBIC
DIIEMEHTAPHBIX  (PYHKIUH, HUCHONb3ys  CIPAaBOYHbIE
MaTepuaibl; HCCIENOBAaTh B  IPOCTEMIIMX  CIydasx
(YyHKUIMM HAa MOHOTOHHOCTH, HAXOAUTh HAUOOJBIINE U
HAaUMEHbLINE 3Ha4YeHHs (QYyHKUMI; CTpoUTh Tpaduxu
MHOT'OUYJIEHOB c UCITOJIb30BAHUEM amnmapara
MaTeMaTUYECKOTO aHAJIN3a; IPUMEHATH IPOU3BOAHYIO NPU
peUIeHMr 3ajJad  Ha JBWKEHHME; pellaTh PaKTUKO-
OpPUEHTUPOBAHHBIC 3a/1a4M HA HAUOOJBIINE U HAMMEHBIIIHE

SHAYCHUS, Hd HAXOKJICHUC ITYTH, CKOPOCTHU N YCKOPCHUA




2. CTPYKTYPA U COAEPKAHUE OBIIIEOBPA3OBATEJBHOM

JUCHUATNIUHBI

2.1. O0bemM TUCHMINVIMHBI ¥ BUABI Y4e0HOU padoThl

B 1.4.
. O6bem B
Bup yyeOHol padoThI NpaKTHYeCKas
yacax
NMOJAT0TOBKA
O0bem 00pa3oBaTeIbHOM NPOrPAMMBbI TUCHMILTHHbI 300 56
OCHOBHOE coiep:KaHNe 300
B T.4.:
TEOPETHYECKNE 3aHSATHS 186 4
NPAKTUYECKUE 3aAHATUS 114 52
IIpodeccnonaibHO OPHEHTHPOBAHHOE CO/IEPKAHUE 56
B T.4.:
TEOPETUYECKUE 3aHITHUS 4
MPAKTUYECKUE 3aHITHUS 52

[TpomeskyTouHas arrectanus B popme sK3aMeHa




2.2. TeMaTHYeCKHH IUIaH U COAEP:KaHME NMPOPUIBHOI0 y4eOHOI0 peaMeTa

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,
(popMHPOBAHUIO 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, TIK 1.1, TIK 3.3
CHEIHAIbHOCTH
Tema 1.2 Conep:xaHue y4eOHOro marepuasa
UYucna u BBIYUCIEHUS. | 2 JleficTBUsT HajJ TOJIOKUTENbHBIMU U OTPULIATEIBHBIMU
Bripaxkenus " YyyCcliaMi, OOBIKHOBEHHBIMM M JECSITUYHBIMU JApPOOSMHU. 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 minockux ¢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 CroCOOBI MX BEIYHCIICHUS
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




Tema 1.6

Conepxanue yueOHOro Marepuasa

Cucrempl ypaBHEHUH | 7 CriocoObl pereHus: CUCTeM JTMHEWHBIX ypaBHeHHU. [loHsTHs: 2
U HEPAaBEHCTB Matpuua 2x2 u 3x3, onpeenuTenb MaTpULbL.
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,
CTEPECOMETPHUU. IJIOCKOCTD, MIPOCTPAHCTBO). OCHOBHBIE aKCHOMEI OK-07,IIK 1.1, TIK 3.3
Pacnionoxxenue crepeomeTpun.  Ilepecekaromuecs,  mapamjielbHble U 9
MPSIMBIX U cCKpemiuBamomuecs  npsmele.  [IpusHak U CBOMNCTBO
IJI0CKOCTEH CKpeIMBAIOIIUXCS MPAMBbIX. OCHOBHBIE MPOCTPAHCTBEHHBIE
burypst
Tema 2.2. Copep:xaHue y4eOHOI0 MmaTepuaja
[TapamnensHOCTB 11 | [lapannensHble mpsMas MW IUIOCKOCTh.  OmpeneneHue.
NPSMBIX, TPSIMOU H [Ipusnak. CaoiictBa (C mokazaTenbCcTBOM). l[lapannenbHbie 2
IJTIOCKOCTH, miockoctu.  Omnpenenenue.  Ilpusnak.  CpoiictBa  (C
IJIOCKOCTER JT0Ka3aTEeIbCTBOM )
12 | Terpasgp u ero oaementsl. Ilapamnenenumen u  ero
anemeHThl. CBOMCTBA  NPOTUBOMOJIOKHBIX  IpaHel U 2
quaroHasied — napaenenunena. Iloctpoenne  cedeHwuid.
Pemenue 3amau
Tema 2.3. Copepxanue yueOHOro Marepuasa
Iepnenpukyisaprocts | 13 | [lepnenaukynspusie  mnpsimble. [lapannenbHble  mpsiMble,
IPSIMBIX, IPSMON U MIePIEeHIUKYIISIPHBIE K IJIOCKOCTH. [Tpusnak
IJIOCKOCTH, MIEPIEHIUKYJIIPHOCTH psIMON " IJIOCKOCTH.
IJI0CKOCTEN Jloka3aTenbeTBo. Ilepnenukynsp " HAKJIOHHAS. 2
IlepnenukynspHeie IJIOCKOCTH. ITpusnak
NEPIEHIUKYJIIPHOCTH IJIOCKOCTEH. Jloka3zaTennsCcTBo.
PaccrosiHus B mpocTpaHCcTBE
Tema 2.4. Coaepikanue yueOHOro MaTepuajia




Teopema 0  Tpex

14

Teopema o Tpex nepneHaukyispax. JlokasarenscTBo. Yrou

NEePIEHIUKYIIApax MEKy PSMOU U IJIOCKOCTBI0. YTOJI MEXAY INIOCKOCTIIMU 2
Tema 2.5. IIpodeccHOHAILHO - OPUEHTHPOBAHHOE COAEPKAHME
[TapannensHble, TemaTuka NPpaKTHYECKUX 3AHATHH
NepneHUKyYIsApHble, | 15 | [Ipaktuueckoe 3anstre Ne6. AKCHOMBI CTEPEOMETPHH.
CKpEIIMBAOIINECS [lepneHUKYISPHOCTD NPSIMOX U INIOCKOCTH, NapaJlIeIbBHOCTD 5
MpsIMbIE JIBYX MPSIMBIX, MePIEHINKYIISIPHBIX IIJIOCKOCTH,
MIEPIEHIUKYISIPHOCTD INIOCKOCTEN
16 | IIpakTudeckoe 3aHsATHE Ne6. AKCHOMBI CTEPEOMETPHHU.
[lepneHMKYISIPHOCTD NPSIMOX U TUIOCKOCTH, APAIIIIEIBHOCTb 5
JIBYX MIPSIMBIX, 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
MpsIMbIE
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,
KOOpJAHNHATHI B 3a7a4d B KoopauHaTax. PaccTosiHne MexIy AByMsI TOUKaMH, OK-07,IIK 1.1, I[IK 3.3
MIPOCTPAHCTBE. KOOPAMHATBI CEPEAUHBI OTPE3KA
Paccrosnue mex iy 2
JIBYMSI TOUKaMH.
Koopnunatsi
Cepe/IMHbI OTPE3Ka
Tema 3.2 Copepxanue yueOHOro Marepuasa
BexkTopsl B 19 | Bektopsl B mpocTpancTBe. CI0KEHUE U BHIYUTAHUE BEKTOPOB.
IIPOCTPAHCTBE. YMHOXEHHE BekTOopa Ha 4ucio. KommulaHapHbE BEKTOPBI. 2
Yron mexnay CkansipHO€e Mpou3BEeACHNUE BEKTOPOB. Pa3iiokeHne BEKTopa 1o
BEKTOPAMH. TPEM HEKOMILJIAHAPHBIM BEKTOPAM
CkansipHoe 20 | KoopauHaTbl BEKTOpa, CKaJsIpPHOE MPOU3BEJICHHE BEKTOPOB B
OpOU3BEACHUC KOOpAMHATAX, YIOJl MEXIY BEKTOpPaMH, Yroja Mexay NpsIMOu 2
BEKTOPOB U IJIOCKOCTBIO, YTOJI MEKY INIOCKOCTAMHU




21 | YpaBHeHue IJIOCKOCTH. I'eomerprueckuii 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 IDIOIIAJEH Ha IIOCKOCTH. 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. PaznokeHne BekTopa MO TPEeM HEKOMIUIaHApHBIM 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 IJIOCKOCTSMHU

Pa3znesa 4 OcHoBbl TpUronomMerpuu. Tpuronomerpuyeckne GyHKIumn 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 KOOpJHMHAT. OnpeﬂeneHHe CHHYyCa, KOCHHYCa, TaHI€HCa H 2 OK-07,IIK 1.1, T[IK 3.3

MIPOU3BOJILHOTO YIJIa, KOTaHI€HCa

uncina. Pagnanuas u 26 |3Haku cHHYyca, KOCHHYyCa, TaHT€HCa U KOTaHTeHCa IIO0

rpajaycHas Mepa yria YETBEPTSAM. 3aBUCUMOCTb MEXKIY CHHYCOM, KOCHHYCOM, 2
TQHI'€HCOM M KOTaHI'€HCOM OJIHOTO M TOTO K€ yIJIa

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




DopMyiIbL
IIPUBEJICHUS

Tema 4.3

CuHyc, KOCHHYC,
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.
Cunyc ¥ KOCHHYC IBOMHOTO yria. ®opMyssl MMOJIOBHHHOTO
yria

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

31 | BelpakeHHe TPUTOHOMETPHUYECKUX (DYHKIMI Yepe3 TaHTEHC

MOJIOBUHHOTO aprymenTta. llpeoOpa3oBaHusi mnpocTenmmx
TPUTOHOMETPUYECKUX BBIPAKEHUN

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 QyHKIMH y = oS 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

3agadax




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.

HEPaBEHCTBA 39 | Pemenne TpUTOHOMETPUYECKUX YPAaBHEHHH OCHOBHBIX THIIOB:
MPOCTENIINE TPUTOHOMETPUYECKHE YpPaBHEHUS, CBOJSIIMECS
K KBaJpaTHbIM, pELIaeMble pa3jIokKEHHUEM Ha MHOXUTEIH,
OJIHOPOJIHbIE

40 | IIpocreiinie TPUTOHOMETPUYECKHE HEPABEHCTBA

Tema 4.10 Copep:xanue y4eOHOro marepuasa

Cucremsl 41 | Cucrtemsbl NPOCTEUIINX TPUTOHOMETPUUYECKUX YPAaBHEHUN

TPUTOHOMETPHUYECKHUX

ypaBHEHUU

Tema 4.11 TemaTuka NPpaAaKTHYECKUX 3aAHATHH

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

OCHOBBI TPUTOHOMETPUUYECKUX BBIPAKEHU M. Pemenne

TPUTOHOMETPHH. TPUTOHOMETPUUECKUX YPABHEHUI U HEPABEHCTB B TOM YHCIIE

Tpuronomerpuyeckue C UCIOJIb30BaHNEM CBOMCTB (yHKIIHIA

GbyHKIIUN

Pa3nea 5. KoMmiekcHbIe YHcJIa

Tema 5.1
KoMmutekcHsie unciia

Conepxanue yueOHOro Marepuasa

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

44 | Apudmernueckue 1eHCTBHSI ¢ KOMIUICKCHBIMU YUCIAMH

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 1.1, [IK 3.3




Pa3nes 6 IlpousBoanasi pyHKIMH, 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 1.1, [IK 3.3
@opmyJibl U NpaBuia Ompenenenue mpenesa IMOCIEAOBATEIBHOCTU. Brluucienue 2
¢ hepeHIUPOBAHUS npeAenoB mocienoBatenbHocTe. Ilpemen Qynkumm Ha
6eckoneyHoctu. [lpenen GyHKIMM B TOUKE
47 | Ilpupamenue aprymenta. llpupamenve ¢yHkuuu. 3anauw,
NpUBOJALIME K TOHATUIO Tpou3BoAHOW. OmnpeneneHue 2
MIPOU3BOIHON. AJITOPUTM OTBICKAHUSI IPOU3BOAHOM
Tema 6.2 Copep:xaHue y4eOHOro marepuasa
[IpousBoHbIE 48 | ®dopmynbl muddhepeHTnpoBaHUs 2
CYMMBI, pa3HOCTH 49 | IlpaBuna muddepeHTpoBaHHS
MIPOU3BEACHUS, 2
YaCTHOTO
Tema 6.3 Copep:xaHue y4e0HOIr0 MaTepuaja
[TpousBoHbIE 50 | Ompenenenue CIIO)KHOM byHKIINHA. [IpousBoanas
TPUTOHOMETPUUYECKUX TpUTOHOMETpUYeCKuX (QyHKIui. [IponsBomHas CIOXKHOU
(GyHKIMIA. GyHKIMH 2
[IpousBoaHas
CJIO’)KHOH (hYHKITUH
Tema 6.4 Copep:xaHue y4eOHOIro MmaTepuaja
[TonsiTue o 51 | [lonarue HempepwiBHOW ¢GyHKIMU. CBOWCTBAa HENMPEPHIBHOU
HEMpPEepPhIBHOCTU GyHKIHH. Cs13b MEeXIy HENPEPHIBHOCTHIO u 2
¢bysakun. Meron i depeHIUpyeMOCTbI0  (QYHKIIMU B TOYKE. AJTOPUTM
WHTEPBAJIOB pelIeHNs] HepaBEHCTB METO0M MHTEPBAJIOB
Tema 6.5 Conepxanue yueOHOro Marepuasia
I'eomerpuueckuii u 52 | 'eomerpuueckuil cMbICI MPOU3BOJHON (QYHKIMHM — YIJIOBOM 5
¢bu3nveckuit CMbICI KO3 QUIMEHT KacaTeJbHOM K rpaduKy QyHKIIMH B TOUKE
MIPOU3BOTHOM 53 | YpaBHeHue kacatenbHOW K rpaduky GyHKIUH. ANTOPUTM
COCTaBJICHUSl yYpaBHEHHUs KacaTelbHON K rpaduky (yHKIMH 2
y=f(x)
Tema 6.6 TemaTHKa NPaKTHYECKUX 3aHATHH




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




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 1.1, TIK 3.3
MHOTOTpaHHUKA MHOTOTPaHHUKH 2

Tema 7.2 Cojaep:kaHue yueOHOro MaTepuajia

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

COCTaBJISOLIKE, npusMmbl. [Ipsimast u HaknoHHast mpu3Ma. [IpaBunibHas npusma. 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 TIOBEPXHOCTH MPHU3MBI,

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




ApPXUTEKTYpE, TEXHUKE, B OBITY

71 | [Ipaktuueckoe 3anstue Nel7. Cummerpuss B mpupoje,
ApXUTEKType, 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
MHoOTOorpaHHuka. CBOICTBa MpaBUIIbHBIX MHOIOIPaHHUKOB

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 BeplUINHY), KOHWYeCKue ceueHus. PazBepTka 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

lap u chepa. Bzaumuoe pacnosiosxkenue cepbl U MI0CKOCTH.
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
napamnenenunena. O6beM npusMel U HUIMHApA. OTHOLIEHHE
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




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 WM T€Jl  BpallleHus B  MPaKTHKO- 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 IlepBooOpa3nas gyHKuM, €€ NnpUMeHeHUe 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 wuHTErpupoBanus. (O3HAKOMIICHHE C OK-07, TIK 1.1, [IK 3.3

HaxOXJICHUS TOHSATHUEM WHTETpaja U mepBooOpasHoit st GyHKIuu y=f(X).

MepBOOOPA3HBIX Pemenue 3a1a4y Ha CBS3b EPBOOOPA3HON U €€ MPOU3BOJHOM, 2
BBIYMCIICHUE TIepBO0Opa3Hoil i AanHo# (yHkiuu. Tabnuna
dbopMyn UIsI  HaXOXKJAEHUs TepBoOOpaszHbIX. M3ydeHwue
MIpaBUJIa BEIYMCIICHUS IEPBOOOPA3ZHON

Tema 8.2 Conepxanue yueOHOro Marepuasa

[Tnomanp 87 | Bagauu, mpuBOIALIME K MOHATHIO ONPEAEICHHOIO MHTErpajia

KPUBOJMHEHHON — O BBIUMCJICHUU IUIOUIAJM KPUBOJMHEWHON Tparenuu, o

Tpaneuun. Popmyna nepemenieHuu Touyku. [loHATHE ompenenéHHOro WHTErpasa. 2

Herorona — I'eomerpuueckuii W (QU3MYECKHI CMBICI OINpPEIEICHHOTO

JleiibHu1Ia unTerpana. Popmyna Hetorona— JleiiOnuna

Tema 8.3 Coaepikanue y4eOHOro MaTepuajia

HeomnpeneneHnusiii u 88 | IlonsTue HeompeaAEIeHHOTO HHTErpajIa

OTpeIeTICHHbIN 2

HHTCTpaJIbl




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 1.1, TIK 3.3

94 | CBoiicTBa KOpHS N-0¥ CTENEHU 2

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




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,TIK 1.1, TIK 3.3
CBOMCTBA rpadguk. 3HAKOMCTBO C TMPUMEHEHHEM I[OKa3aTelbHON 2
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




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,
JlecSITHUHBIA 1 YHCIIO € 2 OK-07,IIK 1.1, TIK 3.3
HaTYpaJIbHBIHI
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™ pelieHusi CUCTEMbl ypaBHEHUH. PaBHOCHIBHOCTBH
Jorapu(pMUIECKUX norapu(MUYECKUX YpaBHEHHUH U HEPaBEHCTB 2
YpaBHEHUI
Tema 11.6 IIpodeccHOHAILHO OPHEHTHPOBAHHOE COAEPKAHUE
Jlorapugmsl B TemaTnKa NPAKTHYECKUX 3aHATHH
MIPUPOJIE U TEXHUKE 119 | IIpaktueckoe 3ansatue Ne3(0. IIpumenenue morapudma. 2

Jlorapugmuueckasi cnupaib B npupojie. Ee MmaTemarnueckue




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 Coaep:kaHue yueOHOro MaTepuaja OK-01, OK-02, OK-03,
MHoxecTBa 122 | Tlonsitme  MHOXKecTBa.  [lommHOXecTBo.  Omepamuu ¢ OK-04, OK-05, OK-06,

MHO>KECTBaMu 2 OK-07, IIK 1.1, I1IK 3.3
Tema 12.2 IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COCPKAHME
Onepanyu ¢ TemaTuka NPpaAaKTHYECKHUX 3aAHATHH
MHO>KECTBAMHU 123 | IIpaktnueckoe 3anstue Ne32. Omepauuu ¢ MHOXECTBAMHU. 2

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

125 | Ilpaktuyeckoe 3anstue Ne34. Cs3HbIid rpad, AepeBO, UK 5

rpad Ha MIOCKOCTH
Tema 12.4 TemaTuka NPAKTHYECKHUX 3aAHATHH
Pewrenue 3anau. 126 | IIpaktueckoe 3anstue Ne35. Omepalnuu ¢ MHOXKECTBAMHU.
MmuoxectBa, ['padsl u Onucanue pealbHbIX CHUTYallMii C MOMOIIBI0 MHOKECTB. 2
UX IPUMEHEHHE [Ipumenenue rpadoB K pemieHuo 3a1aq
Pa3nen 13. DineMeHTHl KOMOMHATOPUKH, CTATHCTHKH U TEOPUHU BEPOSATHOCTEH 24
Tema 13.1 Coaepikanue y4eOHOro MaTepuajia OK-01, OK-02, OK-03,
OCHOBHBIC OHATHS 127 | TlepecTaHOBKH, pa3MeNIeHHsI 2 OK-04, OK-05, OK-06,
KOMOMHATOPUKH 128 | Coueranus 2 OK-07, IIK 1.1, TIK 3.3
Tema 13.2 Coaepikanue y4eOHOro MaTepuajia
CoOpiTHE, 129 | CoBmecTHBIE W HECOBMECTHbIE COObITHA. Teopembl O 2
BEPOSTHOCTD BEPOSITHOCTH CYMMBI COOBITHIA




coObitus. Cnockenne | 130 | YcnoBHass BepoOSATHOCTb.  3aBUCHMBIE UM HE3aBHCHMBIC
U YMHOXXEHHE coObITUs. TeopeMbl 0 BEPOSITHOCTH POU3BEACHHS COOBITUI 2
BEPOSITHOCTEN
Tema 13.3 IIpogeccuoHaILHO OPHEHTHPOBAHHOE COJIeP:KAHME
BepositrocTs B TemMaTHKa NPAKTHYECKUX 3aHATHH
IpoQeCcCHOHATBHBIX 131 | IIpakTuaeckoe 3aHsTHe Ne36. OTHOCHUTENBHAs YacTOTa
3a7a4ax COOBITHS, CBOWCTBO ee ycroiiumBocTH. CTaTHCTHYECKOE 2
onpezeneHue BeposaTHocTU. O1ieHKa BEpOSTHOCTH COOBITUS
132 | Ilpaktiueckoe 3aHstre Ne36. OTHOcHUTENbHAas YacTOTa
coOBITHS, CBOMCTBO €€ ycTounBOCTH. CTaTUCTHYECKOE 2
onpezeneHue BeposTHOCTU. O1ieHKa BEpOSTHOCTH COOBITHUS
Tema 13.4 Conep:xaHue y4eOHOro Marepuaja
JuckperHas 133 | Buapl cinywaitHpix  BenmuumH.  OmnpeneneHue JTUCKPETHOM
Clly4aiiHasi BEIU4YHMHa, CIIy4ailHOM BEIWYMHBL. 3aKOH pacHpeieseHus TUCKPETHOU 2
3aKOH €€ CIIy4ailHOM BEITUYMHBI
pacnpeaeneHus 134 | YUucnoBble  XapaKTEPUCTUKHA  JUCKPETHOW  CITy4ailHOM 5
BEJTMYUHbI
Tema 13.5 Conep:xaHue y4eOHOro marepuasa
3agaun 135 | Bapuanmonnsiii psg. Ilomuron 4acTtor uW TUCTOTpamma.
MaTeMaTU4eCKO CratucTudeckue  XapaKTepUCTHKH  psAa  HaOmoJaeMbIX 2
CTaTUCTUKU JAHHBIX
Tema 13.6 IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COIEPKAHME
Cocrapnenue Tabmun | TeMaTHKa NPAKTHYECKUX 3aHATHI
U yarpaMm Ha 136 | [Ipaktnueckoe 3anstue No37. IlepBuunas oOpaboTka 2
MIPaKTUKE CTaTUCTHUYECKHX JaHHBIX. | paguueckoe ux npeacTraBieHue
137 | Ilpaktuyeckoe 3amsaTue Ne38. HaxoxnaeHue CpemHux 2
XapaKTePUCTUK, HAOII0AaEMBbIX JTaHHbBIX
Tema 13.7 TemaTuka NPaAKTHYECKUX 3aAHATHH
Pemenue 3anau. 138 | Ilpaktnueckoe 3ansTue Ne39. DieMeHTbl KOMOMHATOPHUKH.
DneMeHTHI CoObiTHE, BEPOATHOCTh COOBITH. COXKEHHE U YMHOXKEHUE
KOMOWHATOPHKH, BEPOSATHOCTEH 2
CTaTUCTHKH U TEOPUU
BEPOSITHOCTEN
Pa3nes 14. YpaBHeHuUs1 H HEPaBEeHCTBA 24




Tema 14.1
PaBHOCHIIBHOCTB
YPaBHEHUH U
HepaBeHCTB. O0mue
METO/IbI PEIICHUS

Conepxanue yueOHOro Marepuasa

139

PaBHOCWIIBHOCTD ypaBHEHMI M HepaBeHCTB. OmpeneicHusl.
OcHOBHBIE TEOpPEMBI O PaBHOCWIBHBIX IIE€PEXOJAaX B
ypaBHEHUSX M HepaBeHCTBax. OOIIME METOIbl pelIeHUs
YpaBHEHHI: TEPEeX0]] OT PAaBEHCTBA (DYHKIMI K pPaBEHCTBY
apryMEHTOB JUIsi MOHOTOHHBIX (DYHKIMH, METOJ Pa3JI0KEHUs
Ha MHOXUTEIW, METOJl BBEICHHUS HOBOW MEPEMEHHOM,
(YHKIIMOHAJIBHO-TpaQUUECKUN METO ]

Tema 14.2
I'paduueckuii meton
pelieHus: ypaBHEHU,

Conepxxanue yueOHOro Marepuaja

140

OO01ue MeToIpl peleHusl HEPaBEHCTB: MEPEX0/l OT CPAaBHEHUS
3HauYeHUN (YHKUUN K CPaBHEHUIO 3HAYEHWH apryMEeHTOB s

HEPaBEHCTB MOHOTOHHBIX ()YHKITUH, METOJ] MHTEPBAIOB, (YHKITMOHATHHO-
rpapudeckuit  meton. [ 'paduueckwit  Meron — pemieHUs
YpaBHEHUN U HEPABEHCTB

Tema 14.3 Copep:xaHue y4eOHOro MmaTepuaja

OK-01, OK-02, OK-03,
OK-04, OK-05, OK-06,
OK-07, IIK 1.1, [IK 3.3

VYpaBHEeHHUS 1 141 | Onpenenenne moayns. PackpbiTHe MOAyIs IO ONpeAETICHUIO.

HEpPaBEHCTBA C [Ipocreiimre ypaBHEHUS U HEPABEHCTBA C MOJYJIEM

MOIyJeM 142 | [IpumeHeHre pPAaBHOCWIIBHBIX MEPEXOJI0OB B ONPEAETICHHBIX
TUTIAX YPAaBHEHUN U HEPABEHCTB C MOIYJIEM

Tema 14.4 Conep:xaHue y4e0HOro Mmarepuaja

YpaBHeHus u 143 | 3nakomcTBO ¢ mapameTrpoM. [Ipocrelimue ypaBHEHUS C
HEPABEHCTBA C rapaMeTpoM
rapamMeTpamMu 144 | TIpocreiimme HEpaBEHCTBA C ITApaMETPOM
Tema 14.5 IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COIEePKAHME
CocraBiienue u TemaTnka NPpaKTHYeCKUX 3aHATHI
peuieHue 145 | Ilpaktnueckoe 3aHsaTHe Ne4(. PemieHue TEKCTOBBIX 3ajay
npoheccuOHaIbHBIX po(eCcCHOHAIILHOTO COJePKAHUS
3ajaq € IIOMOIIBIO 146 | Ilpaktnueckoe 3aHsaTHe Ne4(. PemieHue TEKCTOBBIX 3ajay
ypaBHCHHH pOo(HeCCHOHAIBHOTO COJIepKAHUS
147 | Ilpaktnueckoe 3aHsTHe Ne4(. PemieHne TEKCTOBBIX 3ajay
pOo(HeCCHOHAIBHOTO COJIepKAHUS
148 | Ilpaktnueckoe 3aHsATHe Ned(. PemieHne TEKCTOBBIX 3ajay
pOo(heCCHOHAIBHOTO COJIepKAHUS
Tema 14.6 TemaTHKka NPAKTHYECKUX 3aHATHH




Pemenue 3amau.

149

[Ipaktnueckoe 3anstue Ne4l. OOmmMe MeTOIbl pELIECHUS

YpaBHeHuUA U YpaBHEHUM. 2

HEpPaBEHCTBA 150 | Ilpaktrueckoe 3ausitie Ne42. YpaBHEHUS U HEPAaBEHCTBA C 2
MOJIYJIEM U C ITapamMeTpamu

KoncyabTanumu

IIpoMe:xxyToyHast aTTecTanus (IK3aMeH)

Hroro: 300




3. YCJIOBUSI PEAJIM3ALIMU IPOTPAMMBI OBLIIEOBPA30BATEJILHOM
JUCLUIINHDBI

3.1. Peanuzaumuss mporpaMmbl 001eo0pa3oBaTeJbHON Yy4eOHOH AMCUMILIMHBI
TpedyeT HAJIUYMSA Y4eOHOro KabuHeTa «MarTremaTuka.

O6opynoBaHue yuyeOHOTO KaOUHeETa:

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

- KOMIUIEKT Y4eOHO-HATJIAIHbIX TOCOOUIA;

- KOMILIEKT 3J€KTPOHHBIX BUACOMATEPUATIOB;

- 3a/1aHMS1 111 KOHTPOJIBHBIX paboT;

- IPOPECCUOHATIEHO OPUEHTUPOBAHHBIC 3a1aHMUS;

- MaTepuabl HIK3aMeHa.

Texuuueckue cpeacta oOydeHUs:
- IEPCOHAJIbHBIN KOMIBIOTEP C JUIEH3UOHHBIM MPOTPAMMHBIM 00€CTICUCHUEM;

- IIPOCKTOP C SKPAHOM.

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

3.2. UudopmanuoHHoe odecriedyeHre peaan3anuu NporpaMmbl

3.2.1. OcHOBHBIE TEYATHBIE H3TAHHUSA
1. Hanasu, A. A. Marematuka : yueOHuk / A.A. JlanasH. — 3-€ u31., UCIp. U JI0I. —

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

2. lllumoga, JI. . Matematuka : yue6Hoe mocooue / JI.W. Hlunosa, A.E. [llunos. —
MockBa : MH®PA-M, 2020. — 238 c¢. — (Cpemnee mnpodeccnoHanbHOE
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. : U3marenbcTBo «IIpocsemenue», 2020. — 257 ¢. — ISBN:
978-5-09-062551-7 / - TekcT : HenmocpeACTBSHHBIN



2. AtanacsH JI., Matemartuka: anreOpa ¥ Hayajga MaTeMaTUYECKOTO aHau3a,
reomerpusi. I'eomerpus. 10-11 kmaccel.,, y4yeOHMK sl 00IIe0Opa30BaTENbHBIX
opranusanuii: 0a3oBeiid u yriyosnennsrid ypouu/ JI.C. ArtanacsH u ap.,— 9-e m3mg—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 ¥ Haudana maTeMartuueckoro anammsza. 10-11 kiaccel: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 yyanuxcsi o0uieo0pa3oBaTelbHbIX yUpexKaeHUH (TPOoPUIbHBINA
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 mMatemaTuueckoro ananusa. 11 kiacc:
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 Hauajga MaTeMaTudeckoro aHanuza. 10 kiacc:
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 Hadaima MmaTemMaTudeckoro aHanusa. 11 kiacc:
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 KOUTeIK. 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: 31E€KTPOHHBIH.


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.



https://www.resolventa.ru/demo/demomath.htm

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.

A PeKTUBHOCTH (PUHAHCOBO-
XO3SIUCTBEHHOMU

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

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, 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 1.1. PaccuutsiBaTh 4.6, 4.7 pabora
MOKa3aTeJId IPOCKTOB I1-o/c, 4.8, 4.9, 4.10, 4.11 [IpencraBieHue
OIOKETOB OFOHKETHOMN P 5, Temsr 5.1, 5.2 PE3yIbTAaTOB
cucteMbl Poccuiickoi P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, MPAKTUYECKUX
Deneparuu 6.6, 6.7 pabot
I1K 3.3. OnenuBarh I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 3amura

TBOPYECKUX padboT
Bamra

nesTenbHOCTH opranu3anuwu, [[1-o0/¢,7.8,7.9,7.10 I1-o/c, 7.11, WMHIMBUYaJIbHBIX

MJIAHUPOBATh U 7.12, MIPOEKTOB

oCylIecTBIATh Meponpusitus /.13, 7.14, 7.15, 7.16, 7.17 Brimonaene

10 €€ ITOBBIIICHUIO P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 pxk3aMeHAIIMOHHBIX
P 9, Temsr 9.1, 9.2,9.3,9.4,9.5 3aJITaHUN




OK 02. cnonp30BaTh
COBPEMEHHBIE CPEJICTBA
MOMCKa, aHaIu3a 1
MHTEpIpETaAlUN
uH(pOpMaIK, 1
MH(OpPMAaIIMOHHbIE
TEXHOJIOTUH /IS BBIIIOJHECHUS
3aj1a4 npoheCcCUOHAIBHON
NEeATSIILHOCTH

IIK 1.1. PaccunuteiBaTh
MOKA3aTeJId NPOCKTOB
OIO/DKETOB OIOKETHOMN
cucteMbl Poccuiickoi
Denepaunun

11K 3.3. OnenuBaTth

A PeKTUBHOCTH (PUHAHCOBO-
XO3SIMCTBEHHOU
NEeATeIbHOCTH OpraHU3alllH,

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
MaremaThuieCcKum
TTAKTAHT
MuuBuyanbHas
CaMOCTOSITEIbHAA
paboTta
[IpencraBnenue
PE3YyIBTATOB
MPAKTUYECKUX
pabot

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

MOKa3aTeIN MIPOCKTOB
0IOKETOB OI0IKETHOM
cucteMnl Poccuiickon
Denepanuu

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,
7.12,

MJIAHUPOBATH U P9, Tems1 9.1, 9.2,9.3,9.49.5 3aJlaHUMN
ocymecTBiaTh Meponpusitus [P 10, Temsr 10.1, 10.2, 10.3, 10.4
110 €€ TTOBBIIICHUIO P11, Temsr 11.1, 11.2, 11.3 IT-o/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

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 1.1. PaccunTeIiBaTh [T-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 3amura

TBOPYECKUX padboT
3amura
WHIUBUYaTbHBIX

[IPOCKTOB




I1K 3.3. OueHuBathb
A PekTUBHOCTH (PUHAHCOBO-

/.13, 7.14, 7.15, 7.16, 7.17
P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

Brimosaenue
PK3aMEHAIIMOHHBIX

XO3SIMCTBEHHOM P9, Temn1 9.1, 9.2,9.3,9.49.5 3aJlaHUM
nearenbHocTy opranuzaunu, [P 10, Temsr 10.1, 10.2, 10.3, 10.4
MJIAHUPOBATh U P11, Temsr 11.1, 11.2, 11.3 IT-o/c,
ocyuiecTBIsIThL Meponpusitus (11.4, 11.5, 11.6 [1-o/c, 11.7
1O €€ MOBBIIICHUIO P 12, Temsr 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 04. D¢ dexTuBHO P 1, Tema 1.1, 1.2, 1.3 T1-o/c, 1.4, (TectupoBanue
B3aUMOJIEHCTBOBATH U 1.5,1.6 'YcTHBIN 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 1.1. PaccunThiBaTh P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4 VMBI ATbHAS
[MOKAa3aTeJIM IPOEKTOB P 4, Temb1 4.1,4.2,4.3,4.4,4.5, CAMOCTOSTE ILHAS
OO KETOB OFOHKETHOMN 4.6, 4.7 5
cucteMbl Poccuiickoi I1-o/c, 4.8, 4.9, 4.10,4.11 paboTa
Denepaniu P 5, Temsr 5.1, 5.2 lIpencTaBnenne
T1K 3.3. Ouenusarsb P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5,  PC3YIPTATOB
> eKTUBHOCTE puHAHCOBO- (6.6, 6.7 [PAKTHHCCKIX
XO3SICTBEHHOU IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 paboT
neaTeNbHOCTH opranuzauuu, [P 7, Temsl 7.1, 7.2,7.3,7.4, 7.5, 3amura

[JIJAHUPOBATH U
OCYILIECTBIIATH MEPOIIPUSITUSA
10 €€ MMOBBILICHUIO

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

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

I1-o/c, 14.6

TBOPYECKHUX padboT
3amura
WH/TMBHTYaJIbHBIX

MIPOEKTOB
Brimmosinenue
PDK3aMEHaIlMOHHBIX
3aJaHui




OK 05. OcymiecTBisiTh
YCTHYIO

Y MMCbMEHHYIO
KOMMYHHKAIIMIO HA
FOCYIApCTBEHHOM SI3bIKE
Poccuiickon @enepanuu ¢
Y4€TOM 0COOEHHOCTEMN
COLMAJIBHOTO U KyJIbTYPHOTO
KOHTEKCTa

IIK 1.1. PaccunuteiBaTh
MOKA3aTeJId NPOCKTOB
OIO/DKETOB OIOKETHOMN
cucteMbl Poccuiickoi
Denepaunun

11K 3.3. OnenuBaTth

A PeKTUBHOCTH (PUHAHCOBO-
XO3SIMCTBEHHOU
NEeATeIbHOCTH OpraHU3alllH,

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

MEKHAIIUOHAJIBHBIX U
MEXKPEITUTUO3HBIX
OTHOILIEHUW, NPUMEHSTh
CTaHIapThI
QHTUKOPPYNIIMOHHOTO

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

MJIAHUPOBATH U P 9, Temsr 9.1, 9.2,9.3,9.4,9.5 3aJITaHUI
ocymiecTBisaTh Meponpusitus P 10, Temsr 10.1, 10.2, 10.3, 10.4
110 €€ TTOBBIIICHUIO 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,

13.5

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. ITposiBnsaTh P 1, Tema 1.1, 1.2, 1.3 I1-o/c, 1.4, (TectupoBanue
rpaXk1aHCKO- 1.5, 1.6 Y cTHBIN onpoc
MaTpuoOTHYECKYIO no3uiuio, [P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, MartemaTuuecKuit
NEMOHCTPUPOBATH 6.6, 6.7 TTAKTaHT
oco3HaHHOe ToBegeHue Ha  [[1-0/C, 6.8, 6.9, 6.10 I1-o/c, 6.11 NHauBuyanbHas
OCHOBE poccuiickux nyxoBHo-P 7, Temnr 7.1, 7.2, 7.3, 7.4, 7.5, CaMOCTOSITeIbHAs
HPABCTBEHHBIX 7.6, 7.7 paboTta
00II€YETOBEYECKUX [1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11, [IpencraBieHne
[EHHOCTEH, B TOM uncie ¢ [/.12, pE3yJIbTaTOB
Y4€TOM rapMOHHU3AIUU 7.13, 7.14,7.15, 7.16, 7.17 MPAKTUYECKUX

pabot

3amura
TBOPYECKUX padboT
3amura
WHIUBUYJTbHBIX




cucteMbl Poccuiickoi
Denepaunu

I1K 3.3. OnenuBaTh

A PeKTHBHOCTH (PHHAHCOBO-
XO3SMCTBEHHOM
NEeITeIbHOCTH OpTraHu3allliH,
MJIaHUPOBATh U
OCYIIECTBIIATH MEPOIIPUSITHS
10 €€ MOBBIIICHUIO

P 7, Temnr 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
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 IT-o/c, 14.6

IMOBCACHUS [IPOCKTOB

[IK 1.1. PaccuuThiBaTh BrinonaHeHue
MOKa3aTeIu MPOCKTOB HK3aMCHAIIMOHHBIX
010/ 1KETOB OI0IPKETHOM 3aJaHUuM
cucteMbl Poccuiickon

Denepauuu

11K 3.3. OuenuBath

A PeKTUBHOCTH (PUHAHCOBO-

X031 CTBEHHOM

NEesTeIbHOCTH OpTraHu3allni,

MJIaHUPOBATH U

OCYIIECTBIISITH MEPOTIPUSITUS

110 €€ TOBBIIICHUIO

OK 07. CopeiicTBOBaTh P 1, Tema 1.1, 1.2, 1.3 I1-o0/c, 1.4, (TectupoBanue
coxpaHeHuto okpyxaromein (1.5, 1.6 'YcTHBIN onpoc
cpenasl, pecypcocoepexenuto, P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 TI- Maremaruueckuii
MPUMEHSATH 3HaHUS 00 o/c, 2.6 TAKTAHT
M3MCHECHUM KJIUMaTa, P 3, Temnr 3.1, 3.2, 3.3 [T-o/c, 3.4 |UnauBunyasbHas
MPUHITUTIBI OEPEKITMBOTO P 4, Temp1 4.1,4.2,4.3,4.4, 4.5, CaMOCTOSITEIbHAs
MpOU3BOJICTBA, dppextuBHO 1.6, 4.7 pabora
TIENCTBOBATH B I1-o/c, 4.8, 4.9, 4.10, 4.11 [IpencraBnenue
upe3BbIYaliHbIX cuTyanusix [P 5, Temsl 5.1, 5.2 PE3yJIbTaTOB

IIK 1.1. PaccunuteiBaTh P 6, Temn! 6.1, 6.2, 6.3, 6.4, 6.5, MPaKTUUECKUX
MOKa3aTeNIN MPOSKTOB 6.6, 6.7 pabot

OIOKETOB OFOHKETHOMN IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 3Bamura

TBOPYECKHUX padboT
3amuTa
WHIMBHUTYaJbHBIX
MIPOCKTOB
BrimonHnenue
HK3aMEHAIIMOHHBIX
3aJaHul
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