OCY JAPCTBEHOE BIOJDKETHOE OBPA3OBATEJIbHOE YUPEXIEHUE

CPEJHEI'O [IPO®ECCUOHAJIBHOI'O OBPA3OBAHMS JIYT AHCKOM
HAPOJIHOM PECITYBJIMKU

«KPACHOJIYUYCKUIN KOJUIEJDK [TPOMBIUIJIEHHOCTHU Y CEPBUCA»

PABOYAS TIPOTPAMMA

y4eOHO! JUCLUIIIIAHBI

0/1.04 Maremaruka

(naseanue yuebHoOU Oucyuniunbol)

no npodeccuu 43.01.09 «IloBap, koHAUTEP»

(K00, naumenosanue npogeccuu)

rpynmna 5-23

2023



p(’lCCMOTpCHU M COINIACOBAHO METOAHYSCKON KOMUccHeil

[penosasareaeil odueodpa3osaTeibHbIX AHCUHNINH

(HQICIIOGQAN e KOMNCCTET)

Mpotokoa Ne § or« 2 » U4 2023 rona

Paspaborana na ocsose npumepnoit pabosueil obueodpazoBaTenbHON NPOrpaMmbl
ODHHCOUPIIOBATEBHOMN JAHCUH M HBI MaTematuka B MPOYECCHORATBHBIX
00PA3OBATEALHBIX Opranwsaunii { Ga3OBbiil YPOBEHb). YTBEPKACHHON HA 3accianun
Coscra no ouenke ®IBOY ANO UPTIO conepaxanus B KauyecTne nNpuMepHbIX pabotmx
Hporpania - 00ieo0PazoBATEIBHOIO  #  COUHATLHO-TYMAHUTAPHOTO UHKIOB CPEIHEro
npadeceronansioro odpaszosanns Ipotokon Ne 14 o1 30 Hoadps 2022 roaa.

Padosas nporpamma onpenenseT pPeKOMEHIOBAHHbI 00beM M COACPKAHNE CPelHero
HPOMECCHOHANLNIONO  00pazoBaris  no  npodeccun 43.01.09 Tlosap, xouanrep,
BAGHAPYCNBIC  PE3YNBTATBl  OCBOCHHS ODPazOBATENbHOH NPOFPAMMBbl,  NPHMEPHbIC
VEIOBHE 00PA30BATENbHOH JSATCABHOCTH. :

Hpeiicenareab METOAHUCCKOI KOMHCCHH G, IL.B.®orerko
J
C NI AP Y]
. A
JantecTirens jpexTopa no YBP %6.:?’3 B./l. Tatapunosa
(RCONTCT) ek

Cocrapurens:
L. lllakasosa, nipenoaasareib marexarusn [BOY CHO JIHP «KpacHoavuckoro

KONIC 12 TPOMbBILUISHHOCTH 1 CepBHCay
(PO, A a WO, SOTCHOGINE OTPATROGNTICRTON ANt (e o

PaGouas nporpamsa pacemoTpena i co-nacosana Ha 20 25 /20~ yueduniii roa
Hportokon Ne  3acexanng MK or«__ » 20 r.
Hipeice natesih MeTOAHHMECKON KOMUCEHN

PaGouas nporpamya paccMoTpeHa # cornacoeada Ha 20 /20 yuedHwblii roa
Fiportokoa No sacenanust MK or«  » 20 r.
I lpeacenarens METOINYECKOI KOMHCCHH

Pabosas nporpamma pacemoTpena u cornacosada Ha 20 /20 vuedublit roa
Iporokon Ne saceaanns MK or« » 20 r.
Hipejceaateith METOAMYECKOH KOMHCCHH

PaGouas nporpanma paceMOTpeHa u cornacosana na 20 /20 yyebumiii ron



COJIEPKAHHUE

1. OBuas xapakTepucTika npuMepHoii padoueii nporpammbl 001eobpasoBaTebHORmMCIULIMEL  «MaTemarukay
2. Crpyktypa u conepianre 00meo0pasoBaTeIbHOH AHCIMTLTHHE]

3. VeioBus peanusaluu nporpaMMbi 00IE00pa30BaTeNbHON MCIMTTAEE]

4,

Kowrpons u olieHka pe3yibTaToB 0cBoeHHs 0011e00pa3oBaTeIbHON JUCIHIIIMHEI



1. Obmas xapakTepucTHKa npUMepHoit paGoueil nporpaMmbl06e0dpasoBaTeILHOM
mmemnanasl «Marematuxa» O/1, 04

1.1, Mecto mnennnannbi B cTpyKTYype npodeccHonabuoii o6pasosateabnoii nporpamms CI10:
Ofweobpaszosarenbhas mucuunauna OJ] 04 «Matemartrikay sBsSeTcCs 0053aTeNbHOHYACTBIO
001meodpazopaTenbHOTO UMK 0Opa3oBaTenbHO# nporpamMmel B cootBercTBUH ¢ PI'OC.

1.2, Uean u naanupyembie pesybTaThl 0CBOCHHS JHCLHILIHHbI:

1.2.1, Ueas aucumninebi .

Conepxanue nporpaMmbl 0011e00pa3oBaTebHON TUCIHMILTHEBT «MareMaTHkay HanmpaBlIEHO Ha JOCTHIKEHHE
pe3ynbTatoB e wu3yueHuss B coorBercTBuM < TpeGopamuaimp PI'OC COO ¢ ywerom npodecCHOHATbHOM
nanpasnensoctn ®I'OC CIIO.

1.2.2, Taannpyempbie pe3yabTaThl 0cBOCHHS 001meobpa3zoBaTebHoM JucHHIIHEBI BeooTBeTeTBHH ¢ PI'OC CIIO M
na oenose ®I'OC COO

Ocoboe 3nauenue aucumunmEa umeer npu Gopmuposannu 1 passutin OK u [TK(OK  ykasvisaioncs  u3
nocoeo  makena  ProC  CII0 2022  200a  no npogheccuu/cheyuansnocnu)



Oomue KoOMIeTeHIHH

Tlnanupyemble pe3y.ibTaThi 00y4eHHs

O6mue

JucuuninHapHble

OK 01. Beibupatb cnocotst
peInenus 3a1a4q
npodeccHoHaTbHON
NESTETEHOCTH IPUMEHUTENbHOK
pa3TUYHBIM KOHTEKCTaM

B 4acTtu TpyR0BOro BOCHUTAHUS:
- TOTOBHOCTb K TpYAy, OCO3HaHUE LEHHOCTH
MacTepCTBa, TpyAomodue; '
- TOTOBHOCTb K  AKTHUBHOMU
TEXHOJIICTMYECKOM M  COLMAJbHOM  HampaBiECHHOCTH|
CIIOCOOHOCTh ~ HHHLIMMPOBATh,  IJIAHUPOBATH
CaMOCTOSITENTBHO BEITIONHATE TaKyiO JEATENBHOCTD;

g MHTEpeC K pa3IAYHbIM
NpoeCCHOHAIBHOM 1eATENbHOCTH,

Ognajnenue YHUBEPCAILHBIMU
MO3HABaTeIbHEIMH JICHCTBUSIMH:

a) 6a30Bble JIOTHYECKUE JICHCTBUS:

JEATEIIBHOCTH

cepam

yueOHBIMU

-BIIaJIETh METOIAMHU JIOKa3aTelIbCTB, AITOPUTMAMH PEIICHHS 3a1ay;yMEHHE
hopMyTHpOBATH ONpeEIeHUs, AKCHOMBI H TEOPEMBI, [IPUMEHSATH X,
IPOBOIUTH JIOKA3aTENbHbIE PACCYIKICHUS B X0/l PEIICHUS 3a/1ay;

- YMeTh ONEPHPOBATH MOHATHAMH: CTENEHb YHCIIA, JOTapu(M uucIa;
YMEHHE BBITIOHATH BHIYHCIICHHE 3HAYCHHUI U IpeobpasoBaHus

WBBIPOKEHHH CO CTENCHIMH H JiorapudMamu,peodpazoBaus

pOOHO-pallHOHATBHEIX BEIPIKEHHIA;

- YMeTbONepUPOBATh MOHATHAMH: PALMOHAIbHBIE, HPPALMOHAILHEIE,
OKa3aTeNbHbIe, CTENEHHBIE, JOrapu(MUYECKUE, TPHTOHOMETPUUECKHE
YDaBHEHHS i HEPABEHCTBA, HX CHCTEMBI;

- YMETb OfepHPOBATh MOHATHAMH: (QYHKIMS, HEMpephIBHAA (DYHKIHS,
NPOU3BOIHAS, NEPBOOOpa3Has, ONpelle/eHHbl HHTETPaT; yMEHHE

7 CaMOCTOSITENIBHO (hopMyIHpoBaTh
aKTyaqu3upoBaTh  mpoOieMy,  paccMaTpuBaTh
BCECTOPOHHE;
- yCTaHaBIMBaTh  CYLIECTBEHHBIH  NpH3HAK
OCHOBaHHS JUIA CpaBHEHHs, KjIacCHHKaIHK
00001IIeH S ;

HAXONUTh IIPOU3BOIHEIE 3NEMEHTAPHBIX QyHKIHMH, HCTIONB3YS CIPABOYHEIE

egMaTepraibl; KCCIEI0BaTh B MPOCTEHIMX CIydasX QyHKIMH Ha

MOHOTOHHOCTb, HAXOIHUTh HauOOJbIIE ¥ HAUMEHRIINE 3HAYCHHA

WIH(YHKIHI; CTPOMTH TPaQUKUMHOrOUICHOB ¢ HCTIONB30BAHUEM anapaTa

MaTeMaTHYeCcKOro
aHaTM3a; IPUMEHSITH IPOM3BO/IHY O TIPH PEIeHUH 33,124 Ha




HACATCIIBHOCTH, 3a/laBaTh

onpenensaTy  IeaH

1apaMeTpbl M KDUTEPHH HX IOCTHIKEHHS
- BBIABIATH 3aKOHOMEPHOCTH ¥ TNPOTHBOpEYMs B

paccMaTpUBaEMBIX ABICHHSX;
- BHOCHTb KODPEKTHBbI B JEATE/IHHOCTH, OIEHHUBATH

COOTRETCTBHE PE3Y/IbTATOB HENSAM, OLICHMBATH PHUCKNA

10C/IECTBUIH ACATeTbHOCTH:;
- pa3BHBaTh KpEATHBHOE MbILULICHHE MNpPH pELICHHH

KU3HEHHBIX NpobieM

0) H6a30BbIe HCCNEIOBATENECKHE JEHCTBHS:

- BJajieTh HABBIKAMH  Y4eOHO-HCCIIe0BaTe/IbCKOM

JIBIKEHUE; PeLlaTh MPAKTHKO-OPHEHTHPOBAHHEBIE 3a1a41 HA HAUOOIBIIHE H
HaUMEHbIINE 3HAYCHHS, Ha HAXOXKIICHHUE TyTH,CKOPOCTH H YCKOPEHHS;

- YMETh ONEPHPOBATH MOHATHAMY: paLMoHaIbHas QyHKIHA,
nokasare/ibHas (yHKIHS, CTeneHHas QYHKIKS, JorapudMudeckas Gynkims,
TPHrOHOMETpHYECKHE (DyHKIHH, 0OpaTHble (YHKIMH; yMEHHE CTPOHTh
rpadaky W3ydeHHBIX QYHKIMH, HCTIONB30BATH IPAQUKU NPH U3YUEHHH
[POLIECCOB W 3aBUCHMOCTEH, P PEICHHH 337184 U3 IPYTHX yueOHBIX
peIMETOB U 33184 M3 PEaIbHOM JKH3HM;BBIPAKATh (POPMYIaMH
3ABHCHMOCTH MEKILY BETHYMHAMY;

- YMETh pelath TeKCTOBBIE 3aNa4d Pa3HBIX THIOB (B TOM YHCTIE HA
MPOIIEHTHY, T0TH ¥ YacTH, Ha [ABWKEHHE, paboTy, CTOMMOCTh TOBApOB U
YCITYT, HAJOTH, 33a4i W3 00NACTH YNPABNCHUA TMUHBIMAH CEMEHHBIMU
(buHaHCaMu); COCTABMATH BRIPAKEHHA, YPABHEHHS, HEDABEHCTBA H UX

IPOCKTHOW  JCATENHHOCTH, HABHIKAMH  pa3pelieHH
npobiem;

- BBIABIATL  NPUYHHHO-CJIEACTBEHHBIE  CBSI3H
AKTyaqu3upoBaTh 3a4auy, BBUIBATATH

pEllleHHs, HaXOAMTh ApIyMEHTHl IS JO0Ka3aTelbCTB
CBOMX YTBEp:K/ICHMIA, 3a/1aBaTh NapaMeTPhl U KPHTEPH
DETICRAS; '

NPOrHO3UPOBATE U3MEHCHHC B HOBBIX YCIIOBUAX
-= YMETb NEPCHOCHTHL 3HAHHA B IO3HABATEJIBHYIO
MPaKTHYCCKYIO 001aCTH KU3HEAEATETLHOCT H, -

OPUTHHAIBHBIC TOAXOOB! U PCIUCHUA,

CHCTEMBI 110 YCJIOBUIO 3a[a4H, HCCIEA0BaTh NOMTY4YEHHOE PEIICHUE H

TUOOTE3Y CQONCHUBATH ﬂp'dBIlOﬂOJIOGHOCTb PE3YNBTATOR,

- YMeTh ONEPHPOBATH MOHATHAMH: CPELHEE aPHPMETHUECKOE, Me/IHaHa,
HanboJIbilee 1 HAMMEHbIIee 3HAYCHHH, pa3MaX, AUCIIEPCHS, CTaHAapTHOE
OTKJIOHEHHUE YHCIIOBOTO HA0Opa, YMEHHEU3BNEKATh, HHTEPIPSTHPOBATH

- aHaTH3MPOBATH MOJYYCHHBIE B XO/1€ pemeumaauaqﬂumbopmaumo, NpeJICTaBICHHYIO B Tab/mlax, Ha AuarpaMMax, rpadukax,
pe3y/IbTaThl, KDUTHUECKH OLICHHBAThH MX JOCTOBEPHOCTB

OTpaKAIOIIYIO CBOMCTBA peabHBIX MPOLECCOB H ABIEHHH; NPEACTABIATH
MHQOPMALKIO ¢ OMONIBIO TAG/HI U IMAarpaMM; HCCIIeloBaTh
CTAaTHCTHYECKHE JaHHBIE, B TOM YiC/Ie C IPHMEHEHHEeM rpaduueckux
METOJIOB ¥ 3IEKTPOHHBIX CPEJICTB;

pasHbIX| - YMETh ONEPUPOBATH MOHATHAMY: CIyHaHBIl ONBIT U CiIydaiiHoe

- YMEThb MHTErpUpOBATH 3HAHUA W3
npeaIMeTHBIX 00acTel; COOBITHE, BEPOSTHOCTD CIIy4aHHOTO COOBITHSA; YMEHHE BBIMUCIIATH
- BBIABMIaThb  HOBBIE  HWIEH,  MPEIIaraTHBEPOSTHOCTH C UCIIONB30BAHHEM Ipa(HyecKHX METOIOB;




1 crIOCOOHOCTh UX HCIOIB30BaHMS B TI03HABATEILHOUN
COLMAJIbHOM NPaKTHKE

NpUMEHATE (OPMYJIbl CIOKEHHS M YMHOKEHHS BepOATHOCTEH,
KOMOHHATOPHBIE (aKThl B GOpMYJIbl IPH PEUICHAH 3a/1a4; OLICHHBATH
BEPOATHOCTH PEATbHBIX COOBITHI; 3HAKOMCTBO CO CITyYaiHBIMH
BE/IMYMHAMK; yMEHHE MPHBOINTH NPUMEPHI IPOABICHHS 3aKOHA OOIBIINX
YMCEN B IPUPOIHBIX U OOIIECTBEHHBIX ABNCHUAX;

- YMETb ONEPUPOBATH NOHATHAME: TOYKA, IIPIMast, IIOCKOCTb,
[IPOCTPAHCTBO, JIBYTPAHHBIH YTOJ, CKPEIIMBAIOIIHECS MTPSMBIE,
NapaJUIeNbHOCTh U NEPIEHAMKYISIPHOCTH MPSIMBIX H TUIOCKOCTEH,Yrol
MEJKITY TIPSAMBIMH, YTOJl MEXy NPAMOM H IUIOCKOCTBIO, YTOMT MEKILY
TUIOCKOCTAMH, PACCTOSHME OT TOYKH JI0 IVIOCKOCTH, PACCTOSHHE MEXITy
NPAMBIMH, PACCTOSHUE MEXIY TUIOCKOCTAMH;yMEHHE MCIIOIb30BaTh IIPH
PEITeHKH 3a/1ay M3yYeHHbIe (aKTH ¥ TEOPEMbI TIAHUMETPHH; YMEHHE
OLIEHHBATH PazMephl 0OBEKTOB OKPYHKAIOIIETO MHPA;

- YMETb OTEPUPOBATH MOHATHAMHA: MHOTOTPAHHHK, CEYEHHE MHOTOIPaHHHUKA,
KyO, IapajuieNenunes, IpH3Ma, THpaMusa, GUrypau NOBEPXHOLTH
BpALCHAA, WHIHHAP, KOHYC, 1ap, chepa, cedeHus GUryphl BpaeHus,
TUTIOCKOCTB, Kacatomascs cepsl, IIHHIPA, KOHYCa, UIOMIAIb I0BEPXHOCTH
MTAPAMHIBL, TPH3MBI, KOHYCA, IHTHHID, IOk chepbl, 00beM Kyba,
TPAMOYTOJIBHOTO NapaLieNeNnune/a, NHpaMu/Ibl, IPH3MBI, IATHHPA,
KOHYCa, Iapa; yMeHHe W300paxarh MHOrOTPAHHWKH U MOBEPXHOCTH
BpAILICHUA, UXCEYEHHS OT PYKH, C MOMOIIBIO YePTEKHBIX HHCTPYMEHTOB H
3NIEKTPOHHBIX CPE/ICTB; YMEHHE Pacrio3HABaTh CHMMETPHIO B IPOCTPAHCTBE;
YMEHHE Pacrio3HaBaTh NPaBUIbHEIE MHOTOTPAaHHUKH;

YMETb ONEPUPOBaTh MOHATHAMMU: [ABWXKEHHME B MPOCTPAHCTBE,

nono0ubie GUrypsl B NPOCTPAHCTBE; MCTIONB30BATh OTHOWICHUE




IolIa/Iei MOBEPXHOCTEH M 00BbEMOB MOAOOHBIX (GHUIYp NpHUPEIIEHHH
3a/1a4;

- YMETb BHIYHCIIATH FEOMETPHYECKHE BEJMYHHBI (JUIHHA, YTOJ, IUIOIIAb,
00BeM, TUIOMIAb TOBEPXHOCTH), HCTIONB3ys H3ydeHHbIEGOpMYIIbI H
METO/Ibi:

- YMETb ONEPHPORATH MOHATHAMMU: NPAMOYTOMBHASA CHCTEMA KOOPIHHAT,
KOOPIMHATHI TOYKH, BEKTOP, KOOPAMHATH BEKTOPA, CKA/IPHOE
POM3BENICHHE, YTO MEK/Iy BEKTOPAMH, CyMMa BEKTOPOB, IPOM3BE/ICHHE
BEKTOPA HA YHCIIO; HAXOMUTh C MOMOIIBIOM3YYEHHBIX (OPMY.T KOOPAMHATEI
CepeIMHbI 0TPE3Ka, PACCTOSHAE MEKILY IBYMsl TOUKAMH,

-yMeTb BRIOMpPATh MOJXOMAUINA H3Y4EHHBIH METOI JUIA PEIICHHS 3a1a4H,
pacro3HaBaTh MaTeMaTHYeCKHe (aKThl ¥ MaTEMAaTHYECKMEMOJIEH B
NPHPOIHBIX 1 O0IECTBEHHBIX SABJICHHUSX, B HCKYCCTBE; YMEHUHE PUBOAUTH
NpHAMepbl MaTeMaTHIECKHX OTKPBITHI

[POCCHICKOM ¥ MHPOBOM MaTeMaTH4€CKOH HayKH

OK 02. Ucnionp30BaTh
COBPCMEHHBIE CPEJICTBA MOMCKA,
aHalM3a i MHTEPIpPeTALHy
uH(popMarun, 1
MH(bOPMALHOHHbIE TEXHOJIOTHH
JUIS BHITIONTHEHHUS 33124
npodecCHOHATBHOI
IESATeTRHOCTH

B 00sacTi IGHHOCTH HAYIHOTO MO3HAHUS:

-c(hOPMHPOBAHHOCTH MHPOBO3I3PEHHS,
COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO pPa3BUTH
Haykd M OOLIECTBEHHOM NPAaKTHKH, OCHOBaHHOrO H

MecTa B [OJIMKY/IbTY PHOM MUPE;
- COBEpLICHCTBOBAHHE  SA3LIKOBOM M
W TIO3HAHUS MHDA;

- OCO3HAaHME  LEHHOCTH
TOTOBHOCTH  OCYIIECTBJISATH
HCCIIE10BATENECKYIO [IeSITeNbHOCTh MHAMBALYATHHO H

B TpyTIIE.

Hay4HOU

AHAIOre KYJIBTYp, CHOCO6CTB}’!OLH€I’ O OCO3HaHHIO CBOCTQU3Y4YCHHUH [IPOLECCOB U 3aBHCHUMOCTEH, [IpH pEIICHUH 3a/1a9 H3 prm:J

YHTATE1bCKOMA3aBHCHMOCTH MEXKIY BCIIHUYMHAMH,
KYJIbTYPBI KaK CpeICTBa B3aUMOJICHCTBUS MEXKIY II}OIIBMFT YMETb ONEpUpOBaTh IOHATHAMH: TOXAECTBO, TOXKIECTBEHHOE

AEATCIIbHOCTH {HEPAaBEHCTB, PaBHOCHJIBHOCTH ypaBHeHHﬁ,
IIPOCKTHYIO WpalMOHaJIbHBIC,

panuoHanbHas  (QyHKIHs
norapumudeckas

- YMeTb  ONEpHPOBaTh  MOHATHUAMH:
nokaszatenbHas (YHKIMs, CTENeHHas QyHKius,
dyHKIEs, TPHrOHOMETpUYECKHUE (DYHKLMH, OOpaTHBIE QYHKLMH; YMEHUE
CTPOUTh IPAdUKH H3YYEHHBIX (YHKUMH, HCIONB30BaTh rpaQuKkd Npu

y4eOHBIX MPeIMETOB M 32134 W3 PeATbHON JKH3HH; BbIpaxarh (opMyIam
CHCTeMa YypaBHCHHH ¢

HCPABCHCTB W CHCTEM,
CTCNICHHLIC)

npeoOpa3oBaHHe, YypaBHEHHE, HEPABEHCTBO,
VppalMOHalbHbIe,  IOKa3aTelbHbIC,
Torapu()MuYeCKre, TPUrOHOMETPHYECKHE YpaBHEHHs, HepaBeHCTBA

1 CUCTEMbl; YMETh PCIIAaTh YPAaBHEHHS, HEPABECHCTBA U CHCTEMEI C




Osjazenue YHUBEpCaJIbHBIMU yueOHbIM
103HABATE IbHBIMH IEHCTBUAMH:

B) paboTa ¢ HH(OpMalueH:

- BIaJeTh HABBIKAMM [OTYYeHHs HMHPOpPMAIUU U
MUCTOYHUKOB  PasHBIX  THIIOB,  CaMOCTOSTEJbH
OCYIUECTBISATh IIOMCK, aHalH3, CHCTEMATH3aLHIO

HHTEpIpeTaltio HHPOPMaLMK Pa3IHYHBIX BHIOB U (op
MpeICTaBICHHS;

- €03/1aBaTh TEKCTBl B pasMW4HBIX (opmarax ¢ y4ero
Ha3zHa4YeHUs UH(OPMALNU U TIEIeBOH ay AUTOPHU,BEIOHD
ONTHMANBHYIO GOPMY TpeICTaBNCHHS H BU3YaIU3aLlHHU;
OLIEHHBATh JIOCTOBEPHOCTb, JNIETUTHMHOCTH
uHpOpMALIUK, €€ COOTBETCTBUE MPABOBBIM M MOPATBHOA
STHYECKAM HOPMaM;
UCTIONB30BA1 b

cpejicTBa

UHQOPMALMOHHBIX |

KOMMYHHKallHOHHBIX TEXHOJIOTHH
KOIHUTUBHBIX,

KOMMYHHKaTHBHBIX

C

B peELICHHH

W

cobmoneHneM

MOMOIIbI0 Pa3IMYHBIX [PHEMOB; pELIaTh YPABHCHHA, HEPABEHCTBA K
CHCTEMBI C [apaMeTpOM; MPUMEHATb YPAaBHCHHS, HEPAaBEHCTBA, WX
CHCTEMBI ISl PEIIECHUST MaTEMaTHYECKHUX 3a/1a4 U 3a]a4 M3 Pa3IHuHbIX
o0nacTeli HayKH U peabHOM KH3HH;
yMeTh  CBODOJHO  OMEpUpPOBATH  TOHATHUSAMH:  JIBHKEHHE,
napajsieIbHBI  MepeHoc, CHMMETPHS Ha  TUIOCKOCTH M B
IPOCTPAHCTBE, MOBOPOT, Mpeobpa3oBaHke MOA00KS, MOA00HBIE (UTYPBI]
MeThb pacno3HaBaTh paBHble W MOAOOHBIE (GUryphl, B TOM YHCJIE H
TIPUPOJIE, HCKYCCTBE, apXUTEKTYPE; YMETh HCIOIb30BATh TEOMETPHUECKHUE
OTHOIICHHS, HAXOIUTh T€OMETPHYECKHE BE/IMYMHBI (JIMHA, YTOII, IIOIA/Ib,
00BeM) Ty pelICHAN 3a/1a4 U3 APYTUX YUeOHBIX MPEIMETOB U H3 PealbHOM
DKU3HH

OpraHM3alldOHHBIX  3a;ad
TpeOOBaHWH  OPrOHOMMKHM, TEXHHKH 0e30macHOCTH,
TMIMEHBI, pecypcocOepesKeHusl, MPaBOBEIX U ATHYECKHUX
HOPM, HOpM HH(OPMALHOHHOM Ge30macHOCTH;
- BlaJeTh HaBbIKAMUM pAclO3HaBaHUi M 3aIlUTh
MH(pOpManyH, HHPOPMALHOHHOH Oe30macHOCTH
JTMYHOCTH




OK 03. [InanupoBats u
peau30BBIBaTh COOCTBEHHOE
POpeCCHOHATBHOE H JIMYHOCTHOR
pasBuTHE,
NpeaNPUHUMATEIBCKYIO
JIeSATeLHOCTD B IPO(decCHOHaBHOM
chepe, UCTIONB30BATE 3HAHUS 11O
(pMHAHCOBO} rPaMOTHOCTH B
PA3THYHbIX AKU3HEHHBIX
CUTYaLUsAX

-{MOCTOSITHHO TMOBBIIIATh CBOM 0Opa3oBaTenbHBIA W

B o0nacti 1yXOBHO-HPaBCTBEHHOIO BOCIHTAHMS:
C)OpMHPOBAHHOCTD ~ HPABCTBEHHOrO  CO3HAHWS
THYECKOTO TTOBEICHAS;
- CIHOCOOHOCTh OLEHMBATh CHTYyaUMIO U TPUHHMATH
OCO3HAHHBIE pELLUEHUS, OPHUEHTUPYACh Ha MOpaJbHOA
HPABCTBEHHbIC HOPMBI U LIEHHOCTH;
OCO3HAHME JIMYHOIO  BKJIaja
YCTOHUMBOrO Oy ayIIero;

- OTBETCTBEHHOE OTHOLICHUE K CBOMM POIUTENAM H (UIK)
npyrm 4JeHaM CEMbM, CO3JaHHIO CEMBbH Ha OCHOBG
OCO3HAHHOTO NpPUHATHS LEHHOCTeH CeMEHHOH XU3HM B
COOTBETCTBHHU C TPaAULIUAMH HapooB Poccuu;

B NOCTPOCHUEG

yMeTh OnepUpoBaTh HOHATUAMH: palUOHANIBHBIC,
UppALHOHANBHbIE, — TOKA3aTelbHble,  CTCHEHHble,  JIOrapu(hMHUECKHE,
TPUTOHOMETPUUECKUE YPABHEHUS U HEPABEHCTBA, HX CHCTEMBI;

YyMETh  ONEPHPOBATH  MOHSTHAMH:  MHOTOTPAaHHHK,  CCUCHHME]
MHOTOrpaHHMKa, Ky0, Mapajienenmwmen, Npu3Ma, nupamuia, ¢urypa o
MOBEPXHOCTH BpALCHHS, LIHIHHAD, KOHYC, Iap, cdepa, cedenus GUryph
BpallleHusi, [UIOCKOCTh, Kacaiomasics cdepsl, HHINHIPA, KOHYCa,
IJIOMIA b [OBEPXHOCTH [MPAMHU/BL, MPU3MbL, KOHYyca, ILHIHHIpA,
miomans cdepsl, 00beM Kyba, NPAMOYIONBHOTO Mapalieenuesal
NHPAMHIBI, NPU3MBL, LWIHHADA, KOHyca, Iapa; yMEHHe H300paxark
MHOTOTPAHHUKH M NOBEPXHOCTH BpAlCHHA, MX CEYEHHA OT DPYKH, ¢
MOMOIIBI0 YEePTEKHBIX HHCTPYMEHTOB H JICKTPOHHBIX CPEJICTB]

Osnazenue YHUBEPCAIBHBIMH perysiTUBHEIMA
IEHCTBHAMH:

a) cCaMOOpraHu3alus:

- CaMOCTOATEJbHO  OCYLIECTBIATH  MO3HABATENBHY
NeATENIbHOCTh,  BBISABISATH — MpOOJEMBl,  CTaBHUTh
bopmynUpoBaTh céGc*rBeHHme 3a/1a41
obpa3zoBaTenbHONW  AESTETBHOCTH M
CUTYyaUUsX;

- CaMOCTOATENBHO  COCTABATH IUIAH  pEIIeH
npobneMbl ¢ Y4ETOM  HMEIOIIMXCS — PECcypCoB,
cOOCTBEHHBIX BO3MOXKHOCTEH M NPE TIOYTEHHIA;

- [IaBaTh OLEHKY HOBBIM CHTYaLHSIM:

crocoOCTBOBaTh  (POPMHUPOBAHHIO M TPOSIBIICHHI)

IIMPOKOH SpYAHMIHMH B pasHbIX 00J1acTaX 3HAHHMM

KYJIbTYPHbBIA YPOBEHb:

KHU3HCHHEI (bOpMyJ] KOOpPAUHATBEl CEPEAMHBI OTPE3Ka, PacCTOAHHE MEXKIY ABYM

YMETh Pacro3HaBaTh CHMMETPHIO B IIPOCTPAHCTBE; YMETh PAclo3HaBaTH
MPaBHJIbHEIE MHOTOTPaHHUKH;

- YMETh ONMEPUPOBATH  LOHSTHSAMH:  NPSIMOYTOJBHAS — CHCTEMY
KOOp/IMHAT, KOOpAMHATHl TOYKH, BEKTOp, KOOPAMHATHI BEKTOpa,

CKaJISIPHOC TPOU3BCACHHUE, YIoll MEX/y BEKTOpaMH, CyMMa BEKTOPOB.
MPOU3BEACHHE BEKTOpPA Ha YHCJIO; HAXOAUTh C TiOMONIBIO MU3YUYCHHBIX

OYKaMi -

N



0) caMOKOHTpPOIb:

UCIIONB30BaTh  NpUeMbl  peduiekcuu Uit OLEHKH
CHTYalliH, BEIOOPA BEPHOTO PELICHNA;
- YMETb OLCHMBaTh pPHUCKM H  CBOEBPEMEHHO

NPUHUMATH PEIICHHS MO HX CHIDKCHHIO;
B)  OMOUMOHAIGHBIA  MHTEIUIEKT, npennonara}omuﬂ
c(OpPMHUPOBAHHOCTD:
BHYTpEHHEH MOTHBAMM, BKIOHAlONel CTpeMIeHHE K
JIOCTHXKCHUIO ~ WeNd ¥ YCrleXy, — ONTHMU3M|
WHUIHATHBHOCTb, YMEHHE JIeHCTBOBATh, HCXO/S U3 CBOMX
BO3MOKHOCTEH;
- OMNATHH, BKIOYAOUIEH CHOCOOHOCTH MOHUMATH
SMOLMOHAILHOE COCTOSIHHE APYTHX, YUUTHIBaThb €ro Ip
OCYIIECTBICHHH  KOMMYHHKalWH,  CHOCOOHOCTB
CUHYBCTBHUIO H CONEPEKHBAHUIO;

- COIMANBHBIX HABBIKOB, BKJIOMAIONUINX CHOCOOHOCTH
BHICTPaMBAaTh OTHOINEHHS C JPYTHMMH JIFOJbMH,
3a00THTBCS, TIPOSBIISATE MHTEPEC M Pa3PEIIaTh
KOH(IMKTHI

OK 04. DddexruBHo
B3ANMOJIEHCTBOBATE M PadoTaThB
KOJUIEKTHBE H KOMaH/Ie

TOTOBHOCTh K CAMOPa3BUTHIO, CAMOCTOATENBEHOCTH H
CaMOOTIPEIEIICHHUIO;

-OBJIaJICHUE HABBIKAMH y4eOHO-HCCIIeI0BaTENBCKOH,
[IPOCKTHOH H COLMAIbHOM JeATeNBHOCTH;

OBnajeHue yHWBEpPCANBHBIMA  KOMMYHHKATHBHBIMH
IEHCTBUSIMM: '

0) cOBMECTHAs JI€STeBHOCTh:

- TOHMMAaTh ¥  WKCMOJB30BaTh  NPEHMYIICCTBA

KOMaHIHOH U MH/MBHIyaJIbHOH paboThI;

- YMEThb ONEPHPOBATH MOHATHAMH: CIIYYaHBIH ONBIT W CIy4aiHO@
cOOBITHE, BEPOATHOCTH CIY4YaliHOrO COOBITHS; YMETb BBEIYMCISATH
BEpOATHOCTh C HCTONB30BAaHHEM TIpaduyecKux METONOB; IPUMEHATH
opMyJIBI CIOMKEHHS H YMHOKEHHS BePOSTHOCTEH, KOMOHHATOpHBIE (aKThI
(opMyIBl TP pelieHMM 3a74a4; OLEHUBATH BEPOSTHOCTH PEANbHEI
COOBITHH; 3HAKOMCTBO €O CJIyYalHBIMH BEJIHYMHAMH; YMEHHE MPUBOAUT
NpUMEpsl  MpOSBICHHS 3aKOoHA OONBIIMX 4YHCEN B IPHPOAHBIX
OOMeCTBEHHBIX ABJACHUAX;

- yMeTh CBODOAHO OMEPUPOBATH MOHATHSMHU: CTEMEHb C LEJIBIM

ITOKa3aTejIEM, KOpPEHb HaTypaanoifI CTECINICHH, CTCNEHb C




IpUHUMATh  LEAH  COBMECTHOH  JA€STEIbHOCTH,
OpraHH30BbIBAT W KOODJAMHHPOBATb JEHCTBHS 1O e
JTOCTUIKEHHUIO: COCTaBIIATh niaH NeHCTBHH,
pacrpelieisiTh POIM ¢ Y4eTOM MHEHMH YYaCTHHKOR
00CyKIaTh pe3yIbTaThl COBMECTHOH paboThl;
- KOOPAMHHPOBATh M BBIMOMHATE PaboTy B YCIOBUSAX

PEaNbHOr0.  BHPTYaNbHOrO ¥ KOMOWHHPOBAHHOIQ
B3aMMOJIEHCTBIUSA,

- OCYyLIECTBIATh TIO3UTHBHOE CTpaTernyuecKog
MOBEJCHHE B  pa3iMYHBIX  CHTyalusX, MPOSIBISTH
ITBOPYECTBO M BOOOpaxkeHHe, ObITh HHUIIMATUBHEIM,
Osnajgenue YHUBEPCAIbHBIMU peryIsTUBHBIMY
JICHCTBUAMMU:

I') IpUHATHE ce0F M APYTHX JONCH:

- IPHHAMATh MOTHBBI ¥ aPTYMEHTHI APYTHX JIOAEH NpU
QHAIM3E PE3Y/IBTATOB AEATENLHOCTH;

- [IPU3HaBaTh CBOE MPaBO U MPaBO APYTHX JIHOLEH Ha
ommbKy;

- pa3BMBAaTh CIIOCOOHOCTh MOHMMATH MUD C TIO3UIUH
JIPYTOro YenoBexa

palMOHA/IIBHBIM ~ TIOKa3aTeleM, CTeNeHb ¢ ﬂeﬁcramenwmn
(BewleCTBEHHBIM) TIOKa3aTelleM, JI0rapuM YHCIa, CHHYC, KOCHHYC H TaHTeH(
POM3BOIBHOTO YHCIA;
- yMeTb CBOOOJHO ONEpUpOBaTh MOHATHSIMH: Tpaduk QyHKIMH)
obpatHas GyHkuMd, KoMmo3uuus GyHKUMH, uHeHHas (yHKuUMs)
KBazipaTUYHasA QYHKIUS, CTEeHHas PYHKIIMS C LEbIM 10Ka3aTe/leM,
TpUrOHOMETpUYecKre (yHKIMH, OOpaTHbIE TPUIOHOMETPUYECKHE
(GYHKIMH, TOKa3aTrenbHas W Jorapupmudeckas OQyHKLOHH: yMETH
CTPOMTh TIpaduku (yHKUMH, BBHINOJHATL NpeoOpa3oBaHus TIpadHKOR
byHKUIHH; -
- YMETb MCIO/Bb30BaTh rpaduku QyHKIMH U4 H3yYeHHs MpPOLECCOB M
3aBUCHMOCTEH NPU PEILEHUH 3a/lay U3 JApYrux yueOHbIX NpEeAMETOB Y
M3 pealbHOW JKH3HHM; BHIPAKATh (OPMYJAMU 3aBHCHMOCTH MK
BeJIMIHHAMY;
cBOOOHO  ONEPUPOBATH  MOHATHAMH: YETHOCTH  (DyHKIHH,
MEPUOWIHOCTD (DYHKIIMH, OTPaHHYEHHOCTh (DYHKLUHH, MOHOTOHHOCTH
byHKIMKA, sKcTpeMyM (yHKUUM, HauGonblee ¥ HaUMEHbIIEE 3Haueﬂm+
(DYHKIIMM Ha IPOMEIKYTKE; YMETH IPOBOIATH MCCAENOBAHME ByHKIAH;

-

- YMETh HCTOJB30BaTh CBOMCTBA W rpadukd GQyHKIMA Mns peme
YPaBHEHHi, HEpaBEHCTB M 3ajad C [apameTpamp; HM300paxarhb
KOOPAMHATHOH MJIOCKOCTH MHOXECTBA PEIICHHH YpaBHEHUH,
HEPABEHCTB U UX CHCTEM

OK 05. OcymecTBasTs YCTHYIO
TIHCEMEHHYIO KOMMY HUKAIIMIO HA
rOCY1apCTBEHHOM S3BIKE
Poccuiickoit @eneparun ¢ y4eTom -
ocoOeHHOCTe !

B o0nmacTu 3cTeTHuecKoro BOCHUTAHNUS:
- 3CTETHUECKOE OTHOLICHHE K MHPY, BKIIHOYadg 3CTETHKY ObiTa

l00IIeCTBEHHBIX OTHOLICHHI;
cnocoOHOCTh BOCIPHHHUMATh pas3jHyHbIE BHIbI

HAy4HOr0 M TEXHHYECKOrO0 TBOPYECTBA, CNOpTa, TPyAa WMCTAHAApPTHOE OTKJIOHEHUE YHUCJIOBOTO Ha6opa; YMEHHE H3BIICKATh

- YMETh ONePUPOBATH MOHSTHAME: CpEHee apuMeTHYECKoe, MeIuaHa,
HauOONbIllee M HAWMEHbBIICe 3HAYCHWS, pa3Max, JAMCHEepCHs,

MHTEPIIPETHPOBaTh HH(OPMALIUIO, NpPEICTABICHHYIO B TallMlax, Ha
mHarpamMmax, rpaukax, OTpaXaroLlyl0 CBOHCTBA

HUCKYCCTBaA, TPAAUIIHH B TBOPHYECTBO CBOETO U APYTHX

IP€AJIBHBIX IIPOLIECCOB H SIBJICHAH MpeJCTaBIATh HH(I)OPM&HH!O C




COLUAIBHOI'O U KY IbTYPHOI'O
KOHTEKCTa

HapOO0B, BO3/IEHCTBHE

HUCKYCCTBA,

OLlYyIATh SMOIHOHAJIBHOE

o0ImecTBa OTEYECTBEHHOrO M MHPOBOIO HCKYCCTBA,
STHHYECKMX KYJIBTYPHBIX TpPAAMUMA M HApOIHOI(
TBOPYECTBA;

- Y6E)KJICHHOCTB B 3HAYUMOCTH [JI1 JIMMHOCTH HCPEACTB;

= TFOTOBHOCTE K CaMOBBIDAKEHHIO B Pa3HbIX BHIAXMEKIY NIPAMBIMH, YTOJ MEXIY ﬂpﬂMOﬁ H TNIOCKOCTBIO, YTOol MEXAY|

TIOMOLIBEO TAOJHUI] U HArpaMM; HCCIeIoBaTh CTaTUCTHUECKHE JaHHBIE, j
TOM 4YHClE C NpPHMEHCHHEM IDAQUIECKHX METONOB M IJIECKTPOHHHI

- YMETh ONEPUPOBATh MOHSTHUSMH: TOYKA, MpsMasi, I[LIOCKOCTh
MPOCTPAHCTBO, ~ JIBYTPAHHBIA  Yrojl, CKpPEIIMBAIOLIMECS  OpSMbIC)
MapajyiefbHOCTh W MePNEeHIUKYISPHOCTh MPSMBIX M IUIOCKOCTEH, Yrojy

NaTPUOTHYECKYIO O3ULIKIO,
JIEMOHCTPHPOBATh OCO3HAHHOE
TIOBE/IEHHE Ha OCHOBE
TPAIUIIHOHHBIX
0011eyeIOBeYECKHX IIEHHOCTEH,B
TOM YHCJIE C Y4eTOM
rapMOHHM3ALHH
MEXHAHOHATBHBIX M

MCKYCCTBA,  CTPEMJICHHE  MpPOSBNATH  KayecTBAMIOCKOCTSAMH, PACCTOSHHME OT TOYKH A0 TUIOCKOCTH, PACCTOSHHE MEKITY
TBOPYECKOH JINYHOCTH,; TPSAMBIMHA, PACCTOSHAE MEXKILY IUIOCKOCTAMH;

- |OBnajeHye  yHHBEpCAaNbHBIMM  KOMMYHHKATHBHBIMH- YMETh HCNOJB30BATH IPH DPELICHHH 3a7ad MW3yueHHbe (akKThl H
IEHCTBUSIMMU: TEOpeMbl IIAHUMETPUH; YMEHHE OLECHHMBATh pasMephl OOLEKTOR
a) oOiieHue: OKPYKAOIIETr0 MUpa
- OCYIIECTBISTH KOMMYHMKalMH BO BceX cdepax
MKU3HH,

- paciiosHaBaTh HeBepOaslbHBIE CpelcTBa  UOIIEHUS,
NOHWMAaTh  3HAYEHWE  COLMAIBHBIX  3HAKOB/
pAacro3HaBaTh NMPEANOCHUIKA KOH(IMKTHBIX CHUTyaluil i
CMSATYaTh KOHQIAKTHI; '
- Pa3BEPHYTO H JIOTHYHO U3/1araTh CBOIO TOUKY 3pEHHS
C WMCTIONB30BAHMEM S3BIKOBBIX CPEZCTB
OK 06. ITposiBsTs rpaxaancko- |- OCO3HaHHE o0y4aromuMucs POCCHICKON- YMETh pelllaTh TCKCTOBBIC 3ala4y¥ PAa3HbIX THIOB (B TOM YHCIE HY

IPaXIaHCKOH WAECHTHYHOCTH;
- LIEJICHAlpaBJI€HHOe pa3BUTHE BHYTPEHHEH MO3ULHUH

IMYHOCTM HA  OCHOBE  JYXOBHO-HPABCTBEHHBIX

. s i CHCTEMBI 110 YCIIOBHIO 3a/1a4y, UCCIENOBATh MOJYYEHHOE pEelIeHHE M
uenHocreit  naponos  Poccufickoli  DenepauMii,eyypary, npasonoR0GHOCTS pesy IbTATOB;
HCTOPHYECKUX W HALHOHANBHO-KYJIbTYPHBIX TPAXULHHL-  *yyems onepuposams nousmusiyu; —onpedenenue. aKCuoOMA neopema
(GOpMHpOBaHHE  CHCTEMbI  3HAUMMBIX  LEHHOCTHO-CTEOCmauUe, CB0UCMBO. NPUSHAK. COKA3AMETHCNGO. PABHOCILTBHYIA
CMBICIIOBEIX YCTAHOBOK, (hopyyauposku; ysems Gopmyauposams o6pamHoe u
QHTUKOPPYIHOHHOIO MHPOBO33PEHH,

TPOLIEHTH], JOMH M YacTH, HA JBWKeHHE, paboTy, CTOMMOCTH TOBApOB M
yCIIyT, HaIOTH, 3a/1a4n u3 00J1acT4 YNpaBIEeHHs THYHBIMHE ¥ CeMEHHBIMH
(uHancaMK); COCTABNISTL BBIPAKEHWS, YPABHECHWUS, HEPABEHCTBA M WX

<}



MEXKPETHTHO3HBIX OTHOLICHHUHA,
NPUMEHATH CTAHIAPTH]
AHTHKOPPYILIMOHHOTO
[OBEICHHUS

1IPaBOCO3HAHMSL, 3K0JIOTHUECKOH KYJIbTYpBI,
CIIOCODHOCTH CTaBUThb LENM ¥ CTPOMTH JKH3HEHHBIS
TLTAHbI;

B yacTH rpaxaHcKoro BOCHUTaHHS:

- OCO3HAHHE CBOMX KOHCTHUTYLHOHHBIX IIpaB H
00s13aHHOCTEH, YBaOXKEHHE 3aKOHA U TIPABOMOPS/IKA;

- NpUHATHE  TPAAHLMOHHBIX  HALMOHAIBHBIX,
o011eYeIOBEYeCKHX T'YMaHUCTUYECKUX
71EMOKPATHYECKHX IEHHOCTEH;

= FOTOBHOCTh HOPOTUBOCTOATH
IKCTpEMU3MA, HaUMOHANM3MA,
ZIUCKPUMHMHALMKE 10  COLHMAJbHBIM,
PacoBLIM, HALIMOHATILHEIM TIPH3HAKAM;

- TOTOBHOCTH BECTH COBMECTHYIO JESTENbHOCTh B
MWHTEpecaX TIpaXJaHCKOro oOuiecTBa, y4acTBOBaTh B
caMOyIpaBICHUH B 061meobpazoBaTeIbHOM
OpraHu3alyy U AETCKO-IOHOIIECKHX OPraHN3aLuiX;

- yYMeHH¢  B3aMMOJEHCTBOBATP C  CONMANBHBLIMH
MHCTUTYTAMM B COOTBETCTBMM C MX (yHKUMSIMH i
HA3HAYCHUEM

- TOTOBHOCTP K TYMAHMTapHOH M BOJIOHTEPCKOH

HIE0I0r Y
KceHodoouu,
PeJUrHO3HBIM,

e TE/IbHOCTH;

NaTPUOTHYECKOTO BOCIIHTAHHS:

- ChHOPMUPOBAHHOCTH  POCCHHCKOH  rpakaaHcKoH
MICHTHYHOCTH, MNAaTPUOTH3MA, YBaXEHHS K CBOEM))|

HApOojy, YyBCTBAa OTBETCTBEHHOCTH MeEpes Pozmuoﬁ{

{roproctu 3a cBOW KpaH, cBow PonuHy, cBOH f3bIK H

KyJIbTYpY, NIPOIIIOE u HACTOSIIEE

MHOIOHallMOHAJIBHOTO Hapo/ia Poccuu;

MPOMIGONOT0NCHOE VHeepiIcoeHue. npUEoOlIMb npumeps U
KOHMPAPUMEDSI, UCHOTb306AMYL MEMOO MAMEMAMUNECKOH UHOVKYUM; NPOBOOUNY
0oKazanenvibie  paccyicoeHus npu  pewenuls 3aoay, oyenusams A0214ecKyig
NPABIILHOCTb PACCYHCOCHUT;

- ®yuem  c60600H0  Onepuposam,  ROHAMUAMYU:  NOCIEO0BAMEILHOCH
apugpmemuveckas npoepeccus, 2eoMempudeckas npozpeccus, OeckonedHg
yobl6aiowas  2eoMempuNeckas  npoepeccus;  ymemv  3a0a6amy
noC1e008amebHOCI, 8 MOM YUCIE C NOMOUbIO DEKYPPEHIHbIX (hopuy1;
*yaems eoibupams nooxooswuil Memod 01 petenus 3a0avu;

NOHUMAHUE — 3HAYUMOCTU — MANEMAMUKY 6  UZVYeHUU  NPUPOOHBIX U
ofuecmeentbix  RPOYeccos U SGICHUT; YMemb PACHIO3HABANs NPOAGIeHUE
BAKOHO  MANEMANUKU 6  UCKYCCUGe,  yMeNb  MpUGOOUTs  mpuvepby

MAmeMAmu4eckux OmxpouIMuil pOCCUNCKull U MUPOBOU MANEMANUYECKOU HAVKU




- UEHHOCTHO® OTHOWNIGHWE K  IOCYJApPCTBEHHBIM
CHMBONIAM, HCTOPMYECKOMY M TPHPOAHOMY HACIE/MIO,
namAaTHHKaM,  TpamuuusM  HapoaoB  Poccuw,
nocTHXKEHHsIM PoccMM B Hayke, HCKYCCTBE, CIIOpTe,
ITEXHOJIOTHAX H TpyZe;

- HerHas yOexIeHHOCTh, TOTOBHOCTb K CILyKEHHIO U

3amute OTevecTBa, OTBETCTBEHHOCT 32 €10 Cyab0y;

OCBOEHHBIE o0ydaroummucs MEXIIpEIMETHbIE
[IOHATHS W YHHBEpcaibHble  y4eOHBIe JeHCTBHA
(perynaTUBHEIE, [103HABATETEHBIE,
KOMMYHUKaTHBHEIC);

- COOCOOHOCTh MX WCHONB30BAHMS B TIO3HABATEIHHOW W
COLIHATbHOMN [paKkTUKe, TOTOBHOCTH K
CaMOCTOATE/NbHOMY  [UIQHHPOBAHMIO ¥ OCYIIECTBICHHK)
y4eOHOH  JeATeNbHOCTH,  OpraHu3alhd yqe6ﬂorq

COTPY/HHYECTBA C IMEJarorHYeckuMyu pabOTHHKAMH K
CBEpPCTHMKAMHM, K y4YacTHIO B  IIOCTPOCHHH
WHIMBHYATBHOM 00pa30BaTeNIbHOM TPAEKTOPHH;

- OBJIAICHHE HABBIKAMH y4eOHO-HMCCIIe10BATENBCKOH,
TIPOEKTHOH U COUMAUTBHOU EATENEHOCTH

OK 07. ConeticrBoBath
COXPaHEHHIO OKpYKakoleH
cpelsl, pecypcocOepeKeHHuIo,
MPUMEHATH 3HAHHS 00
M3MEHCHUH KJIUMATA, TPHHIIUITEI
OepexTuBOro MpoM3BONCTEA,
dddeKTUBHO NeHCTBOBATE B
Upe3BbIYaiHBIX

CUTYalMsAX

- He [pUHHUMATh JCHCTBHS, TPHHOCSIIHE Bpe/]
OKpY’Katole# cpene;

- yMeTb  IIPOTHO3HMpPOBaTH  HEOIArONpUATHHIG
SKOJIOTHYECKHE TNCCHENCTBHS TpeINPHHAMAEMBIX
JICHCTBHH, IPEN0TBPALIATH HX;

- pacllMpuTh ONBIT  ACATC/IBHOCTH 3KOHOFH‘E€CKO‘?
HaNpaBJICHHOCTH,

- YMEThH OIEPHPOBATH MOHATUIMHU: QYHKIHMS, HETIPephIBHAA (QyHKIHA,
MpPOU3BOIHAS, TepBoOOpa3Has, ONMpeNeNeHHBIH HHTErpal; yMETh HaXOIHTh

NMPOM3BOIHEIE  JJIEMEHTAHBIX  (DYHKIMH, HMCNONB3ys  CNPaBOYHbIE
MaTepHaisl; HCCNeNOBaTh B MPOCTEHIIMX Clydasx (yHKIHH 1
MOHOTOHHOCTb, HAXONWTh HAamOONMbIIHE M HAMMEHbLIME 3HAYECHHS

GyHKUMI; CTPOUTE rpadUKM MHOTOUICHOB ¢ HCMONB30BAaHMEM anmapara
MATEeMATHYECKOTO AHATH3A;, NPUMEHATh MPOU3BOJHYIO TpH pPEHICHUN
3ajlad Ha JBW)KSHME, peliaTh
MPaKTHKO-OPUEHTHPOBAHHbIC

3a]ayd  Ha HauOOJBILME U




- pa3pabateiBaTh IUIaH peLIeHUs. NpoOJeMBI C y4eToM
aHa3a HMEIOLIHXCS MaTepUalbHbIX 1%
HEMATCPHALHEIX PECYPCOB;

- OCYIIECTBJIATh  LEJCHATIPABNEHHBIH MOMCK  MEPeHOCa
CpelcTB ¥ crnocoboB feHcTBUS B NMPODECCHOHANBHYI
cpeny:

- YMeTb MEPeHOCHTb 3HAHUS B MO3HABATENBHYIO H
NPAKTAYECKYIO 00NACTH KU3HEACATCIBHOCTH;

- npeanarath HOBBIE TMpPOEKTHl, OLECHHUBATL HIEH O

TO3UIIMH HOBH3HBI, - OPUTHHAJIbHOCTH, npax‘mqecxoﬁ
3HAYUMOCTH,
- JaBaTb OICHKY HOBBIM CHTyalUsaM, BHOCHTH

KOPPEKTUBEI B ACATC/IBHOCTD, OLICHUBATH
COOTBETCTBUE PE3YNILTATOB LEIAM

HAaUMEHBIIME 3HA4YeHHSA, HA HAXOXKIACHHE IYTH, CKOPOCTH H
YCKOPEHHS: _ '

" YMETb ONEPHPOBATh TOHTHSMM: JBHKEHWE B TPOCTDAHCTBE,
nofo0Hble  (Urypsl B MPOCTPAHCTBE; HCMOMB30BATh  OTHOLICHHE
MIIOMAeH MOBEPXHOCTER U 00HEMOB NOAOGHBIX GUIYpP IpH pelleHuH
3a/1a4;

YMETb  BBIYMCIIST TEOMETPHYECKHE BEJNMYMHBI  ([UIHHA, Yroj,
nIomans, o0beM, TIOWANb TOBEPXHOCTH), MCHOb3YsS H3YyYEHHBIE
(OpMY 1Bl ¥ METO/IBI




2. CrpyKTypa W coxepikaHue o00me0GPa30BATETLHON THCIANTHHDI

2.1, Obwem AMcUMIHEBLL B BHIBI Y4eOHOH PaGoThI

Bun yuednoii paborsi

O6vem 6 uacax

Hpalmdqecxue 3aHIATHSA

-Obbem 00pa3oBaTeIbHON MPOrPaMMBbl AHCLHILTHHBI 232
B T.4.
OcnoBHoe conepikanne 196
TeopeTHueckoe o0yueHuHe 182
[IpakTiyeckue 3aHATHS 14
podeccHOHAILHO-0OPHEHTHPOBAHHOE COePiKanue (Coaepkanne PHK/IATHOIO
MOy st
36

TpomexkyTounas aTTecTanus (IK3aMeH)




2. 2. TemaTuyeckuit mian u CoAepRaHHe THCHHILIHHBI

HaBMeRoBARKE PAALENoB H Conepxanune yuedHOro MaTepHa/a (0CHOBHOE H NPOPECCHOHATBHO- ) Obisii DopmHpyeMbie
. OpHEHTH[,OBAHHOE), J1a00PATOPHbIE M MPAKTHYECKHE 3AHSATHS, NPUKIATHOM - e
MOY.1b (MPH HAJIHYHH)
1 2 3 4
Ocnosnoe codepxcanue
Pazaen 1.  TlosTopenne
Kypca MATEMATHKH
OCHOBHOM IIKOJIBI
Tema 1.1 Conepsxanne yueOHoro marepuaia
Hesb v 3ana4u MATEMaTHKUIPK | [lenb M 3a1a4u MateMaTuku TPH OCBOGHUM CIEUMANBHOCTH. 1
: OCBOCHMHM | BasoBble 3HAHMA M yMEHMS 10 MaTeMaTke B  NPO(ECCHOHAILHOM M B
SHCURIBHOCTH, HHOIR, I NOBCEHEBHOM 1EATEIBHOCTH.
BRIHHMCCHNA JlelicTBHS HAL MOMOXKHMTENBHBIMA H OTPUUATENbHBIMH YHCAAMU, C OOBIKHOBEHHBIMHH 3
JECATUYHBIMH IpOOAMH.
JleficTBus coO cTeneHsMu, $opMyIibl COKPALIEHHOrO yMHOKEHHS 4
Tema 1.2 " | IpocTeie npoLenTsl 5
[lpouenTHbie BbYHCICHNA. pasHbie CrocoObl HX BbIYMCICHUS 6
YpaBHeHHs U HepaBeHCTBA JiuHeiiHtle, KBaapaTHble, Vi
) ApOOHO-JIMHE ! HbIE YPABHEHHS U HEPABEHCTBR '
IMpakTuueckas pabora no Teme «IIpocTbie NPOLEHTH 8
Tema 1.3. Hpogpeccuonansno-opuenmupogantoe codepicanue (codepucanue npuKIAOHozo
[TpOLEHTHBIE BLIYHUCIICHHS B M00yas)
NPO(peCCHOHAIbHBIX 3a1a4ax [TpocTeie 1 cnckHbie npoueHTbl. [IpoleHTHbIe BblUCIEHHS B POodeccHOoHabHBIX3ana4aX 9
10
I[NpakTHueckas pabora o Teme 11
[TpocTbie u C10KHbIE MDOLEHTBI 12




Teva 1.4 Cozaepianue yuebHoro varepuaia
Pewenye 3anay. Bxoanoi Beiuncnenus n npeobpazoBanus. YpaBHeHus W HepaBeHcTBa. ['eomeTpus Ha 13
KOHTPO.Ib MJIOCKOCTH 14
15
[IpakTueckas padora no reme 16
« T1poueHTHbIE BLIYHCTIEHHs B TPodecCHOHANbHbIX3a1a4ax) 17
[IpoBepounas pabora 18
Pazpen 2 Ilpsmbie w
TJIOCKOCTH B POCTPAHCTBE,
Tema 2.1. OcHoBubie noustva | Cozepianne yyeGHOro marepuana
crepeomeTpru.  Pacrionokenne | [Tpenmer crepeomerpun 19
MPAMBIX MILIOCKOCTEH OcHOBHBIE TMOHSTHS (TOYKA, NpsMas, MIOCKOCTb, MPOCTPAaHCTBO). OCHOBHBIE akcHoOMbl [20
CTEPEOMETPHH.
INepecexatommecs, napanienbHble U CKpPELUBAKOILMECS MpsMble. Yroa Mexay npsmbiMy B 21
MPOCTPAHCTBE.
IlepnenaukynsapHoCTh npamblX. OCHOBHbIE MPOCTPAHCTBEHHbIE 22
(purypst
Tema 2.2. TlapaanensHocts | Cozepkanue yueGHOTO Marepuana OK 01, OK 03.
MPSMBIX, MPAMOH M NIOCKOCTH. | [Tapanienbble MpsMas M n10ckocTs. Onpeenenne 23 OK 04, OK 07
naocKocted [Mapannensubie nnockocts. Orpeaenenue. Mpushak. CoiicTsa 24
TeTpasp M €ro EMEHTHI 25
[Napannenenunen ¥ ero 31eMeEHTHI 26
INpakTuueckas pabota no Teme « [lapanienbkble NpiMas U NIOCKCCT) 27
[TocTpOeHHEOCHOBHBIX CeYEHHUH 28
Tema 2.3. | Conepxanue yyebHoro marepuaia
IleprieHarKyIspHOCTD [lepnexaunkynspHeie npamble. [lapannenbHble npsAMble, NepneHINUKyIspHbE K 29
NpAMBbIX, npsiMo W | mnockocty. [IpH3Hak nepneHAMKyIsSpHOCTH NPAMCH M MAOCKOCTH 30
A0CKOCTH, MI0CKOCTEIH INpakTuueckas pabora 31
«[Tpu3nak nepneHaMKYIAPHOCTH MPAMOH W TIOCKOCTHY 32




Tema 2.4. TlepneHaukvisp o

[Nepnenankyasp u HaknoHHas. Teopema 0 Tpex NepneHInKyIgpax.

Hak1oHHas. Teopema o Tpex | Yrom mMeAaynpamoii U JIOCKOCTBIO. 34
neprieHnKy.1apax Yroa mesay maockoctavu. [lepnesauky.ispHbie nI0cKoCTH. P>
PaccTosnus B npoctpaHcTee =

Tema 2.5. Koopaunare! Cozaeprkanue yuebHoro marepuana

BEKTOPb! B POCTPAHCTBE JlekapToBbl KOOPAMHATBI B POCTPAHCTRE. 37
BekToph! B NIPOCTPaHCTBE. 38
CrosxeHune UBbIYHTAHHE BEKTOPOB. Y MHOXEHHE BeKTOpa Ha yucio. CkangpHoe npousseneHHe 39
BEKTOPOB.

[TpakTvueckas pabora [Tpocreiilune 3anauu B koopaMHaTax 40

Tema  2.6. Tlpameie | [pogeccuonaroro-opuenmuposannoe codepycanue (codepycanue HPuKIAOH020

MIOCKOCTH B MPAKTHYECKUX | M00y.1s)

o B3auMHOE pacrionokeHne NPAMBIX B POCTPAHCTBE. 41
[lapannenbHocTh NpAMOi M MJIOCKOCTH, MapaiienbHOCTh MIOCKOCTeH, MepreHauKyaspHocTs 42
TI0CKOCTEH. A3
Pacnonoxenne npsaMbIX U MJIOCKOCTeH B OKpY’KatouleM Mupe (pHpoze, :4
ApXUTEKTYPE. TEXHHKE). 42
ITpaxruyeckas pabota
Pelenye npakTHKO-OPHEHTHPOBAHHBIX 33/1ay

Tema 2.7 Pewenne 3anau. | Conepxanne yueGHOro marepuaia '

Mpambie H TNJIOCKOCTH, | PacrmionoxeHre MpsMbIX W NIockocTel B npocTpaHcTse. [lepnenaukynspHocTs U napaniensocts 47

KOOpAHHATBl MW BEKTOPbl B | ppaMbIX U I10CKOCTEH.

NpOCTpaHcTBE JexapToBbl .KOOPLIPIHaTbI B mpoctpaHcTee. Bekrtopbl B npompaﬁcme. CaoxKeHHe W BbIYMTAHHE
BEKTOPOB. YMHOKEHUE BEKTOpaA A8
ra yucno. Koopauuarsl BekTopa -
[1poBepounas pabota 50

Painen 3. OcHoBbl

TPHIOHOMETPHH.

Tema 3.1 Coaep:xanue yuebHoro marepuaia

OK 01, 0K 02, OK 03,
OK 04. OK 05




Tpuronometpruueckue Paanannas mepa yrna. [ToBopoT ToukM BOKpYr Hauana KOOpAMHAT. 51

(DyHKUMM  NPOM3BONBHOrO OnpenenennecHHyca, KOCHHYCA, TAHIEHCA H KOTAHTEHCA. 52

yria, uucna 3HaKH CHHyca, KOCHHYCa, TAHI€HCa MKOTAHI€HCa N0 YETBEPTAM. 53
3aBHCHMOCTb MEXKIY CHHYCOM. KOCHHYCOM. TAHTEHCOM M KOTAHTEHCOM OIHOrO W TOro Xe VIiia >4
[Tposepounas pabora
2 cemectp

Tema 32 Ocnosueie | Conepikanue yueGHOro Marepuaia

TPUTrOHOMETPHYECKHE TpuroHometpuueckue TOXK/IecTBa. 55

TOXRAECTBA [TpeobpazoBatus MPOCTEHILINXTPHIOHOMETPHYECKUX BbIPAKEHHH. 56
CuHyc, KOCHHYC, TaHT€HC M KOTAHTEHC YIJIOB UH- O 57
ITpakTuueckas pabora 53
TpuronomeTpuueckue  TOXKIECTBA

Tema 3.3 Conepxaunue yuebHoro mMarepuaia

TpuronomeTpuueckue O6nacTb onpeneneHHs W MHOXKECTBO 3HAYeHWH TpUroHoMeTpuueckux (ynkumid. Yérnocrs, |59

dyHKUMM, WX CBOHCTBA M HEYETHOCTh. TEPUOAMYHOCTL TPHFOHOMETPHUYECKHX (YHKUHUH. 60

ipaduky CBoticTau rpaduku GyHKUMH Y =cOos X,y =sin X,y =tg X,y =ctg X. 61
Cxarue u pacTaKeHHerpahuKoB TPUTOHOMETPHYECKUX (yHKLUH. 2
[Ipaxtnyeckas pabora [peoGpazoBanue rpahMKOB TPUrOHOMETPUYECKUX GYHKLIMIH 64
ITpaktuyeckas pabora Pemenue 3anauy

Tema 3.4 Obparnbie | Cozepxanue yueGHoro marepuana

TPHTOHOMETPHYECKHE OGparHbie TPHIOHOMETPHYECKHE (yHKLHH. 65

(yHkuMu Mx cBoiicTBa H rpadmku. 66
IMpakTuyeckas pabora. Peienne 3a1ay 67

Tema 3.5 Conepsanue yyebHoro Marepuaia

Tpuroxomerpuyeckue YpaBHenue cos X = a. YpaBHeHHe sin X = a. YpaBHeHue tg X = a, ctg X = a. 68

YPaBHCHHMA W HEPABEHCTBA Peienne  TPUrOHOMETPUHECKMX  YPaBHEHWH  OCHOBHBIX  THMIMOB:  MPOCTEHIIHME
TPUIOHOMETPHYECKUE YPABHEHHMs, CBOAALIMECH K KBAJPAaTHbIM., pellaeMmble pasl0oKeHHEM Ha 69
MHOXHTE/IH, OTHOPOAHBIE.
[Tpocreiiine TpUroHOMETPUYECKHE HEPABEHCTBA

Tema 3.6 Pewenvie 3anau. Conepranue yueOHoro marepuana

OCHOBbI  TPHIOHOMETPHH. [Ipeobpa3zoBanne TPUIOHOMETPHYECKHX BbIPaKEHUH. Pewenue (70

;p”r QHOMETPITICCKME TPHrOHOMETPHYECKUX YPABHEHHI W HEPABEHCTB B TOM YUCIE C HCTONB30BAHHEMCBOMCTE 71

YHKLHH

dyHKUMH




Paznen 4. Tlpoussoanas n
nepBoobpasHas GpyHKUHH

Tema - 4.1 [Tousitue

Coaepxcuue yuebHOro marepuaia

Conepxaune yuebHoro marepuana

Mpou3BOAHOI. DopMybl H Ipupatuenne apryvenTa. 72
npasuia [lpupatietue ¢yHKUUH. 73
anddepeHLpoBanms 3anaun, NPUBOIALLME K MOHATHIO MPOU3BOIHOM. 74
' OnpeneneHue NPOU3BOIHON. 7/2
ANropuT™ OTBICKaHHA NPOU3BO/IHOIM. 77
[Ipaktnyeckas pabora Popmy.isl auddeperunposanys. 78
Tlpaxtnyeckas pabora pasuna anpdepenunposanns 79
Tema 4.2 Tlonatue o | Cogepxanue yyeGHOro marepuaia
HENPEPHIBHOCTH ynumin, [lonsiTHe HenpeprIBHOM dyHKLHH. 80
-Meroz urepsanos [pakTuyeckas pabora Pemenue 3anay 81
CroiicTBa HenpepbIBHOH (GyHKLHH. 82
[IpakTuueckas pabora Peluenue 3anau 83
CBsi3b MeXKIY HenpepbIBHOCTHIO U AM(depeHiIupyeMocTbi0 yHKIMH B TOUKE. g;’
[TpakTuyeckas pabora Pewenue 3anay 36
AJIrOpHTM peLleHHs HEPaBEHCTB METO10M HHTEPBATOB 37
Pewenue 3anay
Tema 4.3 Conepranue yueGHoro marepuania
[eomeTpuyeckuit U | ['eomeTpuyeckuii cMbiCn MpOM3BOAHON (YHKUMM — yraoBod koadduuueHT kacatenbHol k (88
(husnyeckui CMBICT | rpaduKy BYHKUMU B TOUKE. | ' 89
TNPOU3BO/IHOM YpagHerue kacatenbHoit k rpaduky gynkuuu. 00
ANropuTM COCTaB/IEHHs YpaBHEHWS KacaTelbHOH K rpaduky QyHkuuny=f(x) o1
Tema 4.4  MonotonHocTs | Conepkanue yueGHOro Marephaia
(yHKuMA. Toukn | Bospacranue u yGbiBanme QyHKUMM. 92
JKCTpeMyMa Pewenwe 3anay 93
COOTBETCTBHE BO3pACTaHUs W YObIBaHHADYHKLAN 3HAKY NpPOM3BOIHOM. o4
3ajaud Ha MaKkCUMYM W MHHHMYM. o5
Peiuenue 3anau gg
Anroput™ uccnea0BaHus (YHKLUMH U MOCTPOSHHS €€ rpadKa C MOMOILBIO IPOU3BOAHOM 08
Pelenue 3amau
Tema 4.5 Wccnenosatue

OK 01. OK 03. OK 04,
OK 06, OK 07




99

ynkuuii  u noctpoenne | Uccaenosanne (GyHKUMK HA MOHOTOHHOCTS.

rpadukos [NpaxTuueckas pabora Pewenne 3anay 100
Pewenne 3azay 101
[pakTHueckas padoTa «nOCTpoeHHe rpaduKkoBy 102
Pewenne 3anau 103
Peluenye 3a1ay 104

Tema 4.6 Haubonbwee u | HaxokaeHue HaubONBIIEr0O W HAMMEHBLIETO 3HAYEHHM (YHKLMH, 105

HauMeHblIee sHauenus | Peuenue 3anay 106

byHKLMH [TocTpoenue rpaduKoB ¢ MCMOJIL30BAHHEM annapaTa MaTeMaTHYecKoro aHaiu3a 107
Pewenue 3anay 108
Haumenbiuee 1 Haubonbiuee 3HaueHue QyHKUMU 109
[Tpaktuueckas pabora Pewenue 3anay 110
IpakTuyeckas padora Pewienue 3anay 11
Pemenue 3anay 112

Tema 4.8 IlepBoobOpazHas Conepsxanue yyeOHOro marepuaina

DYHKUHH. IlpaBuna | Oswakomsenue ¢ 110HATHEM MHTErpana  epBoobpasHol ans hyHKuMK y=f(X) 113

HaXOXKJICHHs MepBO0OPasHbIX | Pelnenne 3a7ay Ha cBA3b NepBooGpasHOl M ee MPOH3BOAHOM, BhluMCIeHHe nepsoobpasHoii |114
JUIsL IaHHOH (byHKUMH. 115
[paktnueckas pabora Tabnuua Gopmyn ans HaxoxaeHus Hg
repBoo6pasHbIX. 118
M3yuenue npasuna BbIYMCIEHHS NEpBOOOPasHOH

Tema 4.9 Inowmans | Cozepxanue yyebHoro Marepuaia

KpUBOTHHEHHON TpaneuuH. | 3agayu, MPUBOAALLME K MOHATHIO ONPEACNCHHOTO MHTErpana — O BbIYUCIAEHWH mowany (119

®opmy.ia HeioToHa  — | kpusonmneiinoii Tpaneumm.

Jleiibnuua [Ipaktuyeckas pabora [Tonsatue onpenenéHHoOro HHTErpaa. 120
I'eomeTprueckuii M Gpuanueckuit cMbica onpenenenHoro uHrerpana. ®opmyna HerotoHa 121
Pewenue 3a Ha npuMeHeHne WHTerpana Ans BbiyKcaeHus pusnyecknx seauuuH Konrpoabhas pabora

3 cemecTp

Dopmyisl u npasuna auddeperunposanus. Uccnenopanue GyHKUMi ¢ noMOLLbIONpon3BoHoH. (122
Haubonbluee 1 HaHMeHbLIEE 3HAUCHNS (YHKIHH. gi

Beriuncnenue neprooSpasHoit. [Ipumenerre neppoodpasHoi




Tema 5.1 [lpusma, | Coaepanue yueGHoro warepuaia

napajuiesienunes, Kyo, nMpaMuia | [puama (HaknoHas, npsmas, NPaBUILHAS) W €€ IIeMeHThI. 125

X cedetus [Mapannenenunex. 126
CgoiicTBa MPsMOYroabHOrO Mapajiienentnea. 127

128

Ky®0.
[Tpakrnueckas paGora [Tupamuna v €€ InEMEHTDI. } g(())
[lpaBunbHas nrupamuaa 131
[IpaxTnueckas pabora Pewienue 3anau 132

Tema 5.2 Tlpaunbhbie | Conepkanue yueGHOro marepuana

MHOTOIpaHHHUKH B JKH3HH [Tnowans MOBEPXHOCTH MHOTOrpaHHUKOB. 133
[Tpocreiiine KOMOMHAUMHMHOrOrpaHHHKOB. 134
IMpaxruyeckas pabora BeryucneHne 31eMEHTOB MPOCTPaHCTBEHHBIX Guryp (pébpa,auaroHaiu. 135
YIIbl). 136

: [lpakTuyeckas pabora IlpaBuibHbIe MHOTOrpaHHHKH ;

Tema 5.3 Hpopeccuonansno-opuenmuposannoe codepxcanue (codepicanue npUKIaoKoo

Linannap, KoHyc, 1wap ¥ ux Mo0yan)

CeqcHuA Llununap, kowye, chepa u wap. OcHOBHble CBOMCTBA MPAMOrO KpYroBOro LMAMHApA, mpsmoro (i37
KPYroBOTO KOHyCa.
[paktuyeckas pabora M3obpaxxenue Ten BpalleHus Ha MIOCKOCTH. 138
[Npaxtiueckas pabora [peacraBnenue o6 yceuéHHoM KOHyce. 139
[Ipaktnyeckas pabora CeueHus KOHyca (napajie/bHOE OCHOBAHMIO W IPOXONslIEe Yepe3 140
BEpIIMHY), CEYeHHs LIMIUHPa (MapanesbHC UNepNeHanKYISPHO OCH), ceuenusax wapa. Passéprka
UMIHHIDA U KOHYCa

Tema 5.4  OGvembl  u | Conepxanue yyebHoro marepuana

MIoWanH MOBEPXHOCTeH Ten O6beM npsMOYroLHOTO Mapanienenunea. 141
O6beM kyba. 142
O6bembl PIMOR NPHU3MBI 143
O6bem uusMHIpa. Lo
OO6beMbl MHpaMHIbI }ZZ
O6bem KoHyca. 147
Obbem wapa 148

Tema 55 [Tpumepsi
CHMMETpHH B ipodecchu

Ipogpeccuonansno-opuenmuposannoe codepicanue (codepycanue npuriadnozo
Me0yan)




Ilpaxtuueckas padora [TousTHe O CUMVETPUH B MPOCTPAHCTBE (LEHTPATbHAS. OCeBas. 3epKaTbHas). 149
[TpaxTiueckas pabora O6oGlIeHHe NpeacTaBIeH|H O NPaBHALHBIX MHOTOrpaHHikax (tetpasap, kyo,[150
OKTad/Ip, 10/eKad1p. UKOCadp). 151
[lpakrnueckas pabota [Tpuvepsl cuvveTpuil B npodeccnn Lo
Tema 5.6 Pewenne 3anay. I Ipaktiyeckas pabora Pewenne 3anay «T1oHATHE 0 CHMMETPHH B NIPOCTPAHCTBEN 153
MuororpaHnukd M Tena  [Pewenue 3amay 154
BpAlICHUS [NpakTuueckas pabota Pemenue 3anau 155
Pewenue 3anay 156
[IpoBepounas pabora 157
[ToBTOpeH1e MaTepuana 158
Pazpen 6. Cremenn u KopHi.
Crenennas, mokasateabHasi W
Jorapupmuyeckas
byakuun
Tema 6.1 Crenennas Coznepianne yyebroro marepuana
hynkums, ee CBOHCTBA. [ToHATHE KOPHS N-0i CTENEHU U3 IeHCTBUTENLHOTO YHCA. 159
IlpeoGpazoBanue BbIpakeHHi n . 160
¢ KOPHSIMH N-O#f CTeneHu QyuKuun y = NX X cBojicTsa 1 rpaguky. 161
CaoiicTBa KOpHs n-0# CTeNeHwu. 162
ITpeoGpa3oBaHue UpPaLHOHANbHBIX BbIPAKEHHH
Tema 6.2 CaoiictBa crenenuc Conepxanne yuebHoro marepuana
PaLHOHANTLHLIM H ['TloHaTHe CTENMEHH C PALMOHATHHBIM MOKa3aTelneM. 162
JIEUCTBUTETBHBIM Peluenue 3anay 164 0K 01. OK 02. OK 03.
NnoKa3aTe MU Pewenue 3amay 165 0K 035, OK 07
CreneHHble (yHKUMM, MXCBOWCTBA H rpaduku 166
Pewienue 3aau 167
Pewienue 3a1ay 168
Tema 6.3 Pemenne | Cozepxanue yyeGHoro marepuana
HPPALMOHATIbHBIX YPABHEHHH | PagHOCHIBHOCTS MPPALHOHATBHBIX YPaBHEHHI. 169
Petenue 3amau 170
MeToabl ux pelienus }_7/;

Peinenue 3anau

Tema 6.4  TlokasatensHas | Coxepskanne yueGHOTO Matepuaia




(yHKLHS,

ee  cBoiicTBa. | CTeneHb ¢ NPOU3BOJIBbHBIM JIEHCTBUTEIbHBIM M10KA3aTENEM. 173
[Toxkasatensuble  ypasnenus u | OnpeneneHue nokasaTenbHOH GyHKUMH W €€ CBOWCTBA. 174
'HepaBeHCTaa 3HAKOMCTBO C MPUMEHEHUEM M0Ka3aTelbHON QYHKUNH. 175

Peuienne nokasaTeibHbIX YpaBHEHHWH METONOM YpaBHMBAaHMS [OKasaTenei, MeTOA0M 176
BBEJCHUS HOBOH nepeMeHHOM. Py HKUKOHANLHO-rPadHUECKUM METOIOM. :;;
Peluenue nokasarenbHbiX HEPABEHCTB
[TpoBepounas padora 179
Tewma 6.5 Jlorapudm uncaa. Conepskanue yyebHoro marepuaia
Caoticrsa 1orapumoB Jlorapu(y umcia, = 180
[lpakTiyeckas pabora Pewenne 3aay 181
CeoHcTBa 0rapupmos. 182
[IpakTnueckas pabota Pewenne 3anay 183
Onepauus JorapudmM1poBaHus 184
Pewenne 3anay 185
Tema 6.6 | Jlorapudmuueckas yHKLMA U ee CBOHCTBA. 186
Jlorapudmuveckast pyHkuuss, | Peuenue 3anay 137
ee  cBoiictea. | [loHsTHe norapudmMuyecKoro ypaBHeHHs.- 188
Jlorapupmuueckue ypasrenus, | Ilpakriueckas pabora Pelenue 3anay 13(9)
HepaBeHCTBa Onepauus nOTeHUHPOBAHUS. 191
Pewenue 3aaay 192
[Tpaktnyeckas paGota Tpu OCHOBHBIX METOJA peLIeHHs JOrapuPMUUECKHX YpPABHEHHH:
cbyuxuuoaaano.-rpacbnqecKnﬁ, MeTOJi MOTEHUAPOBAHWS, METON  BBECHHS  HOBOW !
nepemeHHoii. Jlorapupmuyeckue HepaBeHCTBA 193
Tema 6.7 Jlorapugmbi B | Ipogheccuonansro-opuenmuposannoe codepicanue (codepycanie HPUKIAOHO20
NpUpoIIe 1 TEXHUKE Modyan)
[lpumeHenne  sorapudma. 194
Tlpaktuyeckas padora Pewuenwe 3anau 195
Jlorapugmuyeckas cnupanbg npupose. 196
Pewenue 3anay 197
Ee maremarnueckue cBocTaa 198
Tema 6.8 Pewenue 3amau. | Cozepxarue yueGHOro Mareprana
Crenenas,  nokasatenbhas M | Crenenmas, nokasateJbHas W AorapH@Muueckas byHKUHH. 199
norapupmuyeckasHyHKIUU 200

[TpakTueckas pabora Pewenue ypaHeHH#

Peurenue 3anau

201




Pewenue 3anay : 202
Paszea 7. DaeMentsi Teopin l
heponmocnﬁ U CTATHCTHKH }
I
Tema 7.1 Cobritne, | Conepxanue yueGHoro marepuaia
BEPOATHOCTD COBBITHS. | CoBMeCTHbIE M HECOBMECTHbIE COBBITHS. 203
Cnoxenne — w  yMHOWKeHME | [Ipaktuueckas paGora Pemenue 3an1au 204
BEPOATHOCTEH Teopembl 0 BEpOSATHOCTH CYMMbI COOBITHHA, 05
o 206 OK 02. OK 03, OK 05
'YcnoBHas BEpOATHOCTb. gg;
[TpakTuueckas pabora 3aBUCHMbIC H HE3aBHCHMbIE COOBITHS. 09
[Tpaktyeckas pabora Pewenne 3anay 210
TeopeMbi 0 BEpOATHOCTH NPOM3BENEHHUS COObITHIH
Tema 7.2 BeposTHOCTb B Hpopeccuonansro-opuenmuposantoe codepicanue (Cooepyucanue nPUKIAOH020
npodeccroHanbHbIX 3a1a4ax .hodyfm) '
OtrocuTenbHas 4acToTa COObITHA, CBOHCTBO €€ YCTOWYHBOCTH. 211
Pewienye 3a1ay 212
[Mpakruueckas paGora Pewenue 3anay 213
CratrcTHyeckoe ompesie/ieHHe BEPOSITHOCTH. %M
[TpakTiyeckas pabora Pewenue 3anay ;:g
Pewenue 3anay 17
Peiuenue 3anay 18
Corepxanue yueOHoro Matepuana
Tema 7.3 JivckpeTHas | Buabl cry4aiHbiX BEHUUH, 219
cnyuyalHas BenuuMHa, 3aKoH ee | Pewenue 3anay 220
pacnpenenesus OnpeneneHye JUCKPETHOM CTyyaiHON BETMYHMHBI. 221
[paktuyeckas pabota Pewmenne 3anay g%g
3akoH pacnpeneneHus JNUCKPETHOH  C/y4aiHOH  BEJMUMHBIL )24
Pewenue 3azay 025
Ee uncnosbie XapakTeprcTUKH 226
Tema 7.4 3anaun | Cozepxatue yueOHOro matepuaia
MaTeMaTH4eCKO [lepBuunas 06paboTka CTATMCTHYECKMX IaHHBIX. 227
CTaTUCTHKH. UncaoBble XapaKTepUCTHKH 228
(cpeaHee apudmeTHYECKOe. MelMaHa, pa3Max. AMCMepCHs). 229
Pabota ¢ Tabauuamu,rpadukamu, AMarpaMMami 30




Tema 7.5 Daementsl Teopun Buibl coObITHH, BepoATHOCTH COOBITHI. 231
BEPOSTHOCTEH 1 | CloxkeHHe W yMHOKEHHE BEPOSTHOCTEH.
MaTeMaTHYECKOH CTATUCTHKH

[TpoBepounas pabora 232
IpomexyTounas arrecrauns (Ix3amen)

Bceero:

|

232




pecypeocOepeReHnio, PUMEHSTh
3HaHusA 00 W3MEHEHHH KIIMMaTta,
NPUHUATTBEI OEPEXITUBOTO
NpOM3BO/ICTBA, HPPEKTHBHO
JIeHCTBOBATH B YPE3BBIYAMHBIX
CHTYaIUsX

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

PS5, Temr: 5.1, 5.2, 5.3 I1-
ofc, 54,55,56

P 6, Temni 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 I1-o/c, 6.8

Maremarrueckui THKTaHT
WnuBuyanbHas
camocrosTenbHas pabora
IlpencraBnenne pe3ynbTaToB
NPaKTHYECKUX paboT
3ammra TBOpUECKHX pador
3ammra HHAMBHIYATbHBIX
MPOEKTOB

KonrponbHas pabora
Brinonnenne 3anannii na
9K3aMEHE




P 6, Temer 6.1, 6.2, 6.3, 6.4,

3amuTa WHAMBHIYAILHBIX

6.5,6.6,6.7I1-0/c, 6.8 MPOEKTOB
P7, Temn 7.1,7.211-0/c, KonrponbHas pabota
73,74 Bemonnenne 3alaHii Ha
) IK3AMEHE
OK 04. Dddexrupuo P1,Temal.l, 1.2, 1.3 1l-0/c, TectupoBanue

B3aUMOJICHCTBOBATL U paGOTaTb B
KOJUICKTHBE B KOMaH/I€

1.4.

P2, Tems 2.1,2.2,2.3,24,
2.5,2.61l-0/c, 2.7

P 3, Temni 3.1, 3.2, 3.3, 3.4,
35,36

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

Verublii onpoc Maremaruueckui
quktanT MHauBuU 1y ansHas
camocrosTenbHas padora
[IpencraBnenue pe3ysisTaToB
TpaKTHYECKnX padoT .

3amura TBOpYeCKHX paboT3aluTa
MH/IMBH/IYaNbHBIX TPOEKTOB

4.10 KonTtponshas pabora
PS5, Tems 5.1, 5.2, 5.3 I1- Brinonuenue 3ajanui Ha
o/c, 54,5.5,5.6 9K3aMeHe

OK 05. OcyuecTBasTh YCTHYIO H P, Tema 1.1, 1.2, 1.3 [1-o/c, TecrupoBanue

[IUCHMEHHYIO KOMMYHUKALMIO HA
rocyjapcreeHHoM A3bike Poccuiickoit
Denepaumn ¢ yaeromocobeHHOCTEHR
COLMAIBHOTO U KyJIbTYPHOTO
KOHTEKCTa

1.4.

P3, Tems1 3.1, 3.2, 3.3, 3.4,
3.5,3.6

P 6, Tem1 6.1, 6.2, 6.3, 6.4,
6.5,6.6,6.7I1-0/c, 6.8

P7, Temn 7.1, 7.2 11-0/c,
13,74

Yerubii onpoc Maremarnueckuit
muktanT MHauBuyaibHas
camocTosiTeNbHas padora
iIpencrapnenne pe3ysbTaToB
TPAKTHYECKUX pabor

3amuta TBOpueckux pabor3aimmra
VH/IUBH/yaTbHBIX TIPOEKTOB
KonTtponbras pabora
Brmonnenue 3ajanuii Ha
JK3aMeHe

OK 06. [TposBasts TpaxiaHCcKo-
NaTPUOTHYECKY IO TTO3NLIKIO,
JICMOHCTPUPOBATh OCO3HAHHOE
MOBEJICHI.€ HA OCHOBE
TPaAMIHOHHBIX 00IIEUENOBEYECKUX
IEHHOCTEH, B TOM YHUCIIE C yH4eTOM
rapMOHHM3ALUUMEKHAIIMOHAILHBIX H
MEXKPEITHTHO3HBIX OTHOIICHHHA.

P1,Temal.1,1.2,1.3II-o/c,
1.4.

P4,Temr1 4.1,4.2,4.3,44,
4.5,4.6,4.711-0/c,4.8,4.9,
4.10

P35, Tems 5.1, 5.2, 5.311-
olc,54,55,5.6

TectupoBanune

Yerusii onpoc Maremaruueckuit
JukTanT UHAMBU Iy abHAs
camocTosTenbHas pabora
IIpencranenne pe3ynabraToB
TNPaKTHYeCKUX paboT

Jaummra TBOpYeckux pador3ammTa
WHIMBHAYAIbHBIX IPOEKTOB

TPHMEHSTH CTaHAAPTHI KonTtponbnas pabora

AHTHKOPPYNIHOHHOTO MOBEIEHUS Brinosnnenue 3a1auuii Ha
9K3aMeHe

OK 07. ConeiicTBoBaTh P2, Temn 2.1,2.2,2.3,24, TectupoBanue

COXPAHEHHIO OKPYKAIOWeH Cpe/ib,

25,26 Tofc, 2.7

Yerusiit onpoc




4. Kontpoans 1 OneHKa pe3yabTATOB 0CBOEHHs 001 e00pa3oBaTebHOM THCUHIIHHDI

Kourpoi, M oOuEHKAa pe3ylbTaToB OCBOeHHs 00LIe00pa30BaTe/IbHOM UCHMNIMHBL - PACKPLIBAIOTCS  Hepe3
JWCHHMIUIHHAPHBIE PE3y/IbIaThl, HanpaBieHHbie Ha (OpMUpOBaHHE OOMUX H NPOPECCHOHAILHBIX KOMIIETEHIHMH 110

pasjiciiamMm U TeémMam COJICpKaHus y‘lC6H()I'O Marepuana.

O6mas/npodeccHonaibHas
KOMIETeH I Hs

Pasnen/Tema

Tun oleHOUHBLIX MEpPONpPHSATHS

OK 01. Beibupats criocobbl pemeHus
3aj1a4 poecCHOHATBHOM
AEATENbHOCTUIIPUMEHHTENBHO K
pa3/IHYHBIM KOHTEKCTAM

P1,Temal.1,12, 1.311-0/c”,
1.4.

P2, Temer2.1,22,23,2.4,
2.5,2.6I1-0/c, 2.7

P-3, Temni 3.1,3.2,3.3, 34,
3.5,3.6

P4, Tems1 4.1,4.2,4.3,44,
4.5,4.6,4.711-0/c,4.8,4.9,
4.10

TectupoBanueY cTHbINA

O11poc |
MartemaTHyecKuil AMKTaHT
WnnuBuyaibHas
camocrosTenbHas pabora
[Ipencrasnenue pe3y/bTaToB
MpPaKTHIECKUX paboT

3amura TBOpYeckux pador3aunta
WHIMBHIYATbHBIX TPOEKTOB

PS5, Temni 5.1,5.2,5.311- KontponbHas pabora
olc, 54,5.5,5.6 Brimonuenue 3aaaHnii Ha
P 6, Temni 6.1, 6.2, 6.3, 6.4, JK3aMeHe
6.5,6.6,6.7 II-0/c, 6.8
OK 02. Ucnonb30BaTh COBPEMEHHBIE P 1, Temal.1,1.2, 1.3 [I-o/c, TectupoBanueY cTHbINA
CpeJICTBA TIOMCKA, aHAJIN3A U 14. omnpoc
WHTEpIIpeTalMl HHPOPMALWK, | P 3, Temni 3.1,3.2,3.3,3.4, MaremaTH4eCcKHii AMKTaHT
HHOOPMAIMOHHBICTEXHONOTHH JUTSL 3.5,3.6 NunusunyanbHas

BBITIOITHEHYS 3a/1a4 MPOdecCHOHATEHOM
JCATECIILHOCTH

P 6, Tempt 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 I1-0/c, 6.8
P7, Tems 7.1, 7.2 11-0/c,
73,74

camocrosiTenbHas padora
[IpencraBneHne pe3yabTaTtoB
NpaKTUYeCKux pador

3amuta TBOpYecKUX pabor3aimmra
MH/IMBHLYQJIbidbIX TPOEKTOB

.. KonTtposnbhas pabora
Brinonuenue 3ajanuii Ha
9K3aMeHe
OK 03. [Tnanuposarb u P1,Temal1.1,1.2, 1.3 T1-0/c, Tecrupopanuey cTHbli
pean30BbIBaTh COOCTBEHHOE 1.4. onpoc
npodeccHOHATBHOE B IMYHOCTHOE P2, Temn1 2.1,2.2,2.3,2 4, MareMaTiyecKuil TMKTaHT
Pa3BUTHE, NIPEANPUHUMATEIBCKYIO 2.5,2.6 -0/c, 2.7 WnmBunyaibHas

JEATENBHOCT B MPO(eCCHOHANBHOM
ciepe, UCTONB30BATE 3HAHHUS TIO
(punancoBO# rpaMOTHOCTH B
Pa3IMYHBIX XKH3HEHHBIX CHTYaI[HAX

P3, Temrt 3.1, 3.2, 3.3, 3.4,
33,30

P4, Temri 4.1,4.2,4.3,44,
4.5,4.6,4.711-0/c,4.8,4.9,

4.10

camocTosTeNnbHas padora
[Ipencrasnenne pesynsTaToB
NPAKTHIECKUX paboT
3amura TBOpUECKHX paboT




3. Yenosusi peanwsauuu nporpaMmbi 00meo0pazoBaTebHOH AHCUHILIHHDI

3.1, Jlas  peammsanun MpOrpaMMbl  [HCHHIVIHHB  JOJUKHBI  OBITH  MpPEAyCMOTPEHBI
CIAEYIONHE CHEIHANbHbIC NOMEMEHHs:

Peanuzains MpOrpamMMbl JAMCHMNITUHBI Tpebyer HANMuusi  yueOHOro Kabuuera
MaTeMaTHUKH.

ObopynoBanue yuebHoro xabuHera:

= M0CAIOYHBIC MECTA 110 KOMHYECTBY 00yHaIOmMXCH;
= paloyee MeCTO TpenojiaBaTesis;

- KOMIUIEKT yueOHO-HaryIsAHbIX NOCOOHH;

- KOMIUIEKT JJIEKTPOHHBIX BHECOMATEPHANIOB;

- 3a/laHust JUI KOHTPONBbHBEIX pador;

- 1podhecCHOHANBRO OPHEHTUPOBAHHBIC 3aAHUS;

- Matepuaisl Jk3ameHa. TexHuyeckue cpesicTsa
00yueHus:

= MEPCOHANBHBIA KOMIBIOTEp C JULIEH3HMOHHEIM MPOIPAMMHBIM 00eCTIeYeHUEM;
= MPOEKTOP C IKPAHOM.

3.2, Undopmannonnoe obecnevyenne peain3anny NporpamMmbl

1. Jins peanwsanun mporpammel GuGauoreunsiii on 06pa3oBaTeNbHOM OpraHu3alK J0JKEH UMETh
1eyaTHbIE W/MK SIEKTPOHHBL: 00pasoBaTe/ibHble ¥ HHPOPMALMOHHBIE PECYpChl, PEKOMEHIOBAHHbIC /U1 HCTIONB30BAHKUS
B 00pa3oBaTebHOM NPOLECCe, HE CTAPLIE MSTH JIET ¢ MOMEHTA H3/IaHUS.

2. PCKOMeHllyCMb]C NMEYATHBIE U3JJaHKs TI0 pealin3alnu 06[[[606pa3033TCIle0ﬁ JUACLIMIUIIAHEBI NPEACTaBJICHbBI
B MCTOAMYECKUX PEKOMEHIAIMUSX 110 OpraHu3anuu OGY'{CHHSI.
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