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[Iporpamma paspabotana Ha ocHOBe TpeOoBanuit ®I'OC cpegnero oOiero
o0pa3oBaHusl, MPEIBSABISEMBbIX K CTPYKTYpE, COJEPKAHUI0 U pe3yjbTaTaM OCBOCHHS
y4eOHOM jgucuumuinHbl  «MaTtemaTuka», B COOTBETCTBUM C PekoMeHmalusiMu 10
OpraHM3alM TOJIYYeHHUsS CpelHero oOmero oOpa3oBaHus B TMpeAeliaX OCBOCHHUS
o0pa3oBaTeNbHbIX MPOTrpaMM CpeaHero mnpodeccuoHaabHOr0 o0Opa3oBaHUs Ha 0ase
OCHOBHOTO 00111er0 00pa30BaHMsl ¢ y4eToM TpeOoBaHMM (heaepanbHBIX TOCYIapCTBEHHBIX
00pa3oBaTeNbHbIX CTAHJIAPTOB U MOJIydaeMou mpodeccun Wiv CIEeNHaTbHOCTH CPEIHETO
npodeccronanbHoro oopazosanus ([Ipuka3z Munnpocsemenus Poccun ot 24.06.2024
N437 "O0 yTBepkneHuu GeaepanbHOro TOCyIapCTBEHHOTO 00pa30oBaTeIbHOTO CTaHAapTa
cpeaHero npodeccuoHabHOro oOpazoBanus 1o crnennanbHocT 38.02.01 Sxonomuka u
oyxeanmepckuil yuem (no ompacisim)( ¢ IBMEHEHUSIMH U JOTIOJTHEHUSIMU )

(3apeructpupoBano B Munrocte Poccun 26.02.2018 N50137).

ABTOp-cOCTaBHTENIhL  —  TpernojaBaTedb  Kaeapbl  MaTEeMaTHYECKUX |
ecrecTBeHHOHay4yHbIX aucuumuinH C.JI. MaiikoBa.
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1. OBIIAS XAPAKTEPUCTUKA PABOYEW IPOIrPAMMBI
OBIIEOBPA3OBATEJABHOM JUCHUILIUMHBI «<MATEMATHUKA»

1.1.  Ob6aacTb npuMeHeHus1 padoyveil NPOrpaMmbl

O6meobpazoBaTenbHASL JTUCUUILINHA «MareMatuka» SIBJISIETCSA
00s3aTeIbHOM  YacThi0  OOIIe00pa3oBaTeIbHOrO0  IMKIa  00pa3oBaTeNbHOM
nporpammbl B cootBeTcTBUH ¢ DPI'OC CIIO mo cnemmansHoctu 38.02.01
DKOHOMUKaA U OyXraJrepcKkui y4er (mo OTpacisim)
peammsyemoii Ha 0a3e OCHOBHOTO 0OImEro OOpa3oBaHUA. Jucuurminna
«Marematuka» wu3ydaercs B 1 um 2 cemecTpe TepBoro Kypca. I[Iporpamma
pa3zpaborana Ha ocHoBaHuu TpeboBanuit ®I'OC cpennero odiero ooOpazoBaHus ¢
y4eTOM MPO(ECCHOHATILHON HAIIPABICHHOCTH MOJTYy4aeMOU CIIeIIHaIbHOCTH.

[Tpu ocBoenuu crnennanbHOcTH 38.02.01 DKOHOMMKA U OyXTaITePCKUN
y4der (1o oTpaciisiM) MaTeMaTuKa u3ydaercs B o0beme 176 yacos.

[IpoduibHast cocTaBisOmas OTpakaeTcss B TPEOOBAaHMSIX K TMOJTOTOBKE
O0yYaroMXxcsl B YaCTH:

- o0meil cucTeMbl 3HAHUM: aKTyaJbHbIE MPUMEPHl HCIIOIH30BAHUS
MaTeMaTHYECKUX UICH U METO/IOB B MPO(ECCHOHATTBHOM TS TEIHHOCTH;

- TPaKTHYECKOTO WCMOIb30BaHMS TPUOOPETCHHBIX 3HAHUA W yMCHUI:
WHIUBUIYAILHOTO Y4YeOHOTO OIbITA B TOCTPOCHHHM MAaTeMaTHYECKUX MOJIENEH,
BBITIOJTHEHUH MCCIIEIOBATENIHCKUX U TIPOEKTHBIX paboT.

PaGouast mporpamMmma y4eOHOM NUCIMIUIMHBI MOKET OBITh MCIIOJIb30BaHA MPHU
MOJTOTOBKE OyXrayirepa.

1.2. llesan v muIaHUPyeMble Pe3yJIbTaThl 0CBOCHUS JUCHUIINHBI:

1.2.1. Hean u 321244 TUCUMILIUHBI:

Conepxanue MPOTPaAMMBI 0011100 pa3oBaTeIbHOM JTUCLUTIIAHBI
«Maremaruka» HampaBIIeHO Ha JOCTHXKEHHUE pe3yJbTaTOB €€ H3yYeHUs
B cootBerctBUM c TpedoBanusmu PI'OC COO c¢ yuetom mpodeccrnoHambHOMI
HarnpasiaeHHoctu @I'OC CIIO. TlpuoputeTHBIME TIEISIMUA O0yUYCHUS MaTEMAaTHKE
Ha 6a30BOM YPOBHE SBISAIOTCA':

- (opmupoBaHHEe IEHTPAJIBHBIX MATEMAaTUYECKUX TOHATHH (YHUCIIO,
BEeIMYMHA, TeoMeTpuyeckas Qurypa, TepeMeHHas, BEpPOSATHOCThb, (DYHKITHS),
00eCreunBaIOIIUX MPEEeMCTBEHHOCTh U IMEPCIEKTUBHOCTh MAaTEMaTUYECKOTO
o0Opa3oBaHus 00yYaIOLINXCS;

- oABEACHUE O0YyYaroIUXCs HA JOCTYITHOM JIJIsl HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEeMaTUKUA U OKPY’KAIOIIEro MUpPA, MOHUMaHWE MAaTeMAaTHKU Kak
4acTH O0IIeH KyJIbTypbl YEJIOBEUECTBA;

! denepanbuas o6pasoBatebHas NPOrpaMMa CpeHero oduero o6pasopanus «MaTeMaTUKay, yTBepKIeHa
nmpuka3oM MuHHCTEpCTBA MpocBenieHus Poccuiickoit ®enepammu ot 18 mast 2023 1. N 371.



- pa3BUTHE  UHTE/UICKTyaJbHbIX U  TBOPYECKHX  CIIOCOOHOCTEM
oOydJaronmxcs, TIMO3HABATEIIPHOW AaKTHUBHOCTH, WCCIICOBATEIBCKAX YMCHHM,
KPUTUYHOCTH MBIIUICHUS, HHTEPECA K N3YUCHUIO MATEMATHKH;

- popmupoBanue GyHKIIHMOHATEHON MAaTEMAaTHIECKON TPAaMOTHOCTH: YMCHHUS
pacrno3HaBaTh MATEMATHYECKHE ACHEKThl B PEANbHBIX XKW3HCHHBIX CUTYyalUsIX U
MpA  W3YYEHUH  JIPYTUX  JAUCHMIUIMH, IPOSBICHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (opMyIupoBaTh HMX Ha SA3bIKE MaTEMAaTHUKA M CO3/1aBaTh
MaTEMAaTHYECKUE MOJICNIH, TIPUMEHATh OCBOCHHBI MaTeMaTUYECKUM ammapar JJis
peleHnusl IPaKTUKO-OPUEHTHPOBAHHBIX  3a7ad, 3agad  [podecCHOHATbHOU
JEeSITEIbHOCTH, HHTEPIIPETUPOBATh U OLICHUBATD MOJYYEHHBIE PE3YJIbTATHI.

OcBoenne kypca O «MATEMATHUKA» mnpeamoJsiaraer pemieHue
CJIeYIOIINX 32/1a4:

e JloHnmaTh MaTEeMaTHKy KaK YHHUBEPCAIbHBIM SI3bIK HAyKd, Kak
CPEACTBO MOJICIIMPOBAHUS SIBJICHUI U TIPOLIECCOB,;

e Pa3zBuBaTh TIOrMUECKOE MBIILIEHHE, TPOCTPAHCTBEHHOE BOOOPaKEHHE,
AITOPUTMHUYECKYIO KYJIbTYpPY, KpUTUYHOCTD MBIIIJICHUSI HA YPOBHE, HEOOXOAUMOM
JUTst Oy yiien npodecCuOHaNbHON IeITeIbHOCTH, JJI MPOJAOHKEHHUST 00pa30BaHMUs
U caMo0Opa30BaHus;

e BocnuthiBaTh CpeACTBAMM MATEMATUKH  KYJbTYpPy JHUYHOCTH,
3HAKOMHUTh C HUCTOpPHEH pa3BUTHUS MAaTEMATHUKH, DBOJIIOIMEH MaTeMaTHYECKHUX
UJeH.

B pe3yabTare 0CBOCHUS TUCUMIIJIMHBI 00y4YAIOIIUICS J0/I2KEH 3HATh!
* AITOPUTMBI PEIICHUA 3a]1a4;
* METOJbI JOKA3aTEIIbCTB TEOPEM;
* 3HAYCHHE MAaTEeMaTUKU B MPOPECCUOHAIBHOMN JEATEIHHOCTH;
* OCHOBHBIE MAaTEMATUYECKNE METOBI PELICHUS PUKIIAJIHBIX 3a/1a4.

B pe3yiabTarte ocBOeHNS IUCHUILIUHBI 00Y4AIONIUIICS 10/2KEH YMETh:

*BJIAJICTh METOJAMH  JIOKA3aTeNIbCTB, aJTOPUTMaMHU PpEIICHUs 3ajay;
dbopMyUpOBaThH OMPEIEICHUS, aKCHOMBI U TE€OPEMBI, TPUMEHSTh UX, MPOBOIUTH
JOKa3aTeNbHBIE PACCYKICHUS B XO/I€ PEIICHUS 3a71a4;

* ONEPHUPOBATH IMOHATHUSMHU: CTCIICHb YHCIA, JOTapu(dM YHUCIIA; BBITOIHATH
BBEIYKCIICHHE 3HAYCHUN W TpeoOpa3oBaHMsl BBIPAKCHWH CO CTCICHAMH M
norapudmamu, Mpeodpa3zoBaHus APOOHO-PATMOHATBHBIX BBIPAKEHUIH;

*OIICPUPOBATH MOHATHSIMU: palMoHaIbHEIE, UppanroHaIbHBIC,
MOKa3aTelIbHBIE, CTETICHHBIC, JTIOTapU(PMHUUECKHIE, TPUTOHOMETPHYCCKUE YPABHCHHSI
Y HEPABEHCTBA, X CUCTEMBI;

*OINEPUPOBATH MOHATUSIMU: (YYHKIIHSI, HETIPEePBhIBHAS ()YHKIIHSI, PONU3BOIHAS,
nepBooOpa3Has,  OMPENENICHHbI  WHTErpaj;  HaxXOIWUTh  MPOU3BOJHBIC
AJIEMEHTAPHBIX (YHKIHMHA, WCTONB3Yys CIpPAaBOYHBIE MaTepHUasbl; HCCIECIOBATH B
MPOCTEUIUX CclydasXx (yHKIUA HA MOHOTOHHOCTh, HAaXOJWUTh HAWOOJBIIUE H
HAUMEHBIIIE 3HAYeHWUs (QYHKIOHWH; CTPOUTh TpadUKH MHOTOWIEHOB C
WCITOJIb30BAHUEM ammapara MaTEMaTHIECKOTO aHAIN3a; MPUMEHSTh TPOU3BOIHYIO



IIpHu pCUICHUHU 3aaa4 Ha ABHKCHUC, PCIIATh IIPAKTHUKO-OPUCHTHUPOBAHHLIC 3aaa4r
Ha HauOOJIBIIIME M HAMMEHBIIHE S3HAYCHUS, HAa HAXOKJICHHUC IIYTH, CKOPOCTHU H

YCKOpEHUS;
*ONEpUpOBaTh TMOHATUSMH: palMOHANbHasg (QYHKIUS, [OKa3aTelabHas
byHKIHS, CTEIEHHAast byHKIMS, Jorapudmuyueckas GyHKIHS,

TPUTOHOMETPUYECKUE (PYHKIMH, oOOpaTHble (YyHKUHUU; CTPOUTHh Tpaduku
U3YYCHHBIX (PYHKIMN, HWCHONB30BaTh TpadUKH MPU HU3YYEHHUU MPOLECCOB H
3aBHCHUMOCTEN MpH PEIICHUHU 3a7ad U3 JAPYrux y4eOHBIX NMPEAMETOB WM 3a/1ad U3
peabHOM JKU3HM; BBIPAKaTh (OPMYJIaMU 3aBUCUMOCTH MEXKIY BEIMUYNHAMU;

* pemarbh TEKCTOBBIE 33Jla4M PA3HBIX THIOB (B TOM YHUCIIE Ha MPOLIECHTHI,
JIOJIX U YaCTH, Ha JABW)KEHUE, pabOTy, CTOMMOCTb TOBapOB M YCIIyT, HAJIOTH, 3a/1a4H
u3 o0JacTu yHpaBieHUS JIMYHBIMU M CEMEWHBIMH (UHAHCAMHU); COCTABIIAThH
BBIDAKCHUSI, YPABHEHUS, HEPABEHCTBA M HMX CHUCTEMBl IO YCJIOBHMIO 3aJa4H,
UCCJENOBATh  IIOJyYEHHOE  pElIeHWe W OLEHUBATh  MPaBAOINOJA00HOCTb
pE3yIbTaTOB;

*OlEpUPOBAaTh  MOHATHSAMHU:  CpelHee  apuMmeTHdecKkoe, MeJIuaHa,
HamOoJIblIEE W HAWMEHbIIEE 3HAYEHHs, pa3Max, IUCHEPCHs, CTaHAApTHOE
OTKJIOHEHHE YHUCJIOBOIO Habopa; yMEHUE U3BIEKaTh, HHTEPIPETUPOBATH
uH(popMaIMIo, TMPEACTABICHHYIO B TaOnMIax, Ha JuarpaMmax, rpadukax,
OTPaXAIOLyI0 CBOWCTBA pEAIbHBIX IMPOLIECCOB U SABJICHHUH; MPEACTABIATH
UHGOpPMAIIMIO C MOMOIIBI0 TAaOJUI[ M JUarpamMMm: MCCIEA0BaTh CTATHCTUYECKHE
JaHHbIE, B TOM YHUCJIE€ C NPUMEHEHUEM IpaUuecKUX METOJIOB U 3JIEKTPOHHBIX
CPEICTB;

* ONEpPUPOBATH TMOHSATHUAMU: CIyYalHBIA OMBIT W Ciy4yailHOe COObITHE,
BEPOATHOCTh CIY4YallHOIO COOBITHS; BBIUUCISTH BEPOATHOCTH C HCIIOIb30BAHHEM
rpaUyecKux METOJOB; MPUMEHATb (OPMYJbl CIOKEHUS U YMHOXKEHHS
BEpOSITHOCTEH, KOMOMHATOpHBbIE (akThl M (GOPMYJbl MPU PEUICHUW 3a]1ay;
OLICHMBATh BEPOSITHOCTU pPEATbHBIX COOBITHI; 3HAKOMCTBO CO CIIyYailHbIMU
BEJIMYMHAMU; MPUBOJUTH MPUMEPHI MPOSIBICHUS 3aKOHA OOJBIIMX YHCENT B
NPUPOAHBIX U OOLIECTBEHHBIX SBJICHUSIX;

* ONepupoBaTh TMOHATHUAMM: TOYKA, MpsiMas, MJIOCKOCTh, MPOCTPAHCTBO,
JNBYIPAHHBIA  YroJl,  CKpPEUIMBAIOIIMECS  MpsAMble,  MapaJUIeNbHOCTh U
NEPHEHANKYJIIPHOCTh NPSIMBIX U TUIOCKOCTEH, YTOJI MKy MPSIMBIMHU, YTOJI MEKITY
OpsIMOMl M IUIOCKOCTBIO, YIOJI MEXKIY IUIOCKOCTSMH, PACCTOSIHUE OT TOYKH [0
IUIOCKOCTH, PACCTOSIHUE MEXAY MPSMBIMH, PACCTOSHHE MEXIY IUIOCKOCTAMU;
UCIIOJIb30BaTh NPU PEILICHUH 3a7a4 U3YUYECHHbIE (PaKThl U TEOPEMbI MIIAHUMETPHH;
OLIEHUBATh Pa3Mepbl 0OBEKTOB OKPYKAIOLIETO MHUPA;

* ONEpPHUPOBATH MOHATHSIMH: MHOTOTPAaHHUK, CEUEHHE MHOTOIpaHHHUKA, KyO,
napajuiefienunesn, Npu3Ma, NOuUpaMuaa, QUIrypa M TOBEPXHOCTh BpaIEHUS,
LIWIMHAP, KOHYyC, mmap, cdepa, cedyeHus QUIypbl BpallleHUs, IJIOCKOCTb,
Kacaromascs c@eppl, IWIMHAPA, KOHYCa, IUIOLAAb HNOBEPXHOCTU IMHUPAMU/BbI,
OpU3MBl, KOHycCa, IWIMHApA, MJoWanb cdepbl, o0beM Kyba, NpSIMOYTOJbHOTO
napajulesenumnena, nupamMuibl, Ipu3Mbl, HWIMHIAPA, KOHYyca, I1apa; M300paxaThb
MHOTOI'PAaHHMKM M TIOBEPXHOCTH BPALICHUSA, UX CEUEHUS OT PYKH, C IOMOILBIO
YEPTEKHBIX UHCTPYMEHTOB M JIEKTPOHHBIX CPEJCTB; PACIO3HABATh CUMMETPUIO B



IIPOCTPAHCTBE; PACIIO3HABATH IIPABUIIbHBIE MHOTOTPAHHUKY;

* OTIEpUPOBATH MOHIATUAMHU: JBHKEHHE B MPOCTPAHCTBE, MOJO00HBIE (PUTYPHI
B MIPOCTPAHCTBE; UCIOJB30BaTh OTHOIICHUE TUIONIAIeH TTOBEPXHOCTEH U 00BEMOB
noT0OHBIX (DUTYp MPHU PEIICHUH 33/1a4;

* BBIYUCIATH F€OMETPUUYECKHUE BEJIWYMHBI (JJIMHA, YTOJI, IJIOIAJb, O0BEM,
TUTONIA (b TOBEPXHOCTH ), UCIOJIb3YSl M3YUEHHBIE (POPMYJIIBI U METO/IBL;

* ONEpPUPOBATh MOHATUAMM: MPAMOYTOJbHAs CUCTEMAa KOOPAMHAT,
KOOpPJMHATBl TOYKH, BEKTOpP, KOOPAMHATHI BEKTOPA, CKAIPHOE IPOU3BEICHUE,
yroJa MEeXAY BEKTOpPAMHM, CyMMa BEKTOpPOB, IIPOM3BEICHUE BEKTOpa HA YHCIIO;
HaXOAWTh C IOMOULIbI0 H3YYEHHBIX (OpPMYJ KOOpJIMHATBl CEPEIUHBI OTpE3Ka,
PAacCTOsTHUE MEXIY ABYMS TOUKAMU;

* BBIOMpaTh MNOAXOASAIIMNA M3YYEHHBIH METOJA JJsl pEIIeHUs 3a/]ayu,
pacrno3HaBaTh MaTeMaTU4ecKue (pakThl U MaTEMaTHUYECKHE MOJAEIU B MPHUPOIHBIX
Y OOLIECTBEHHBIX SIBJIEHUAX, B HCKYCCTBE; MPUBOJUTH MPUMEPHI MAaTEMaTHUYECKUX
OTKPBITUN POCCUMCKON U MUPOBOM MAaTeMaTHYECKOW HAYKH

* yYMETb [IEPEHOCHUTH 3HAHUS B MO3HABATENBHYIO U MPAKTHYECKYIO 001acTH

KU3HENEATEIBHOCTH.

1.2.2. Ilnanupyembie pe3yjbTaTbl OCBOCHHHA 0011e00pa30BaATEIbLHOM
aucuIIMHBI B c00TBeTCTBHH ¢ PI'OC CIIO m Ha ocHoBe PI'OC COO
Ocoboe 3HaueHre TUCIUITINHA UMeeT Tipu hopmupoBanuu u pa3BuTun OK
u [IK. Ilpu m3yuenun mnucummuinHbl «MaremaTtuka» y CTyIAEHTOB (POPMUPYIOTCS
CIIEAYIOIIME KOMITeTCHINH

Kon HaumenoBanue pe3yjbrara 00y4yeHUs

BeiOupars  cmocoObl  pemieHuss  3agad  IpodeccHOHaIbHON
AESITEIbHOCTH MPUMEHHUTEIBHO K PA3TUYHBIM KOHTEKCTaM
Hcnonp30BaTh  COBPEMEHHbBIE CpEICTBAa IMOMCKAa, aHalu3a W
OK 02. | uareprnperarnuu uHGOpMaIMKM, U UHHOPMAIIMOHHBIE TEXHOJIOTHHU JIJIS
BBINOJIHEHUS 3a/1a4 NPOPECCUOHATBHOMN JAESITETbHOCTH.

[InanupoBaTh M peanu30BBIBATH COOCTBEHHOE MPOPECCHOHATIBHOE U
JUYHOCTHOE pa3BUTHE, NPEANPUHUMATEIBCKYIO JIEATEIbHOCTh B

OK 01.

OK 03. . .
npodeccuoHanbHON cdepe, HCIOob30BaTh 3HAHUS [0 IMPABOBOM U
(MHAHCOBOY TPAaMOTHOCTH B Pa3JIMYHBIX JKM3HEHHBIX CUTYaITUSIX

OK 04 D¢ hexTUBHO B3aUMOJICUCTBOBATh W pabOTaTh B KOJIJIEKTUBE U

KOMaHJIE.
OcymiecTBiATh YCTHYHO W NUCBMEHHYI0 KOMMYHHKAalUIO Ha
OK 05. | rocymapctBenHoMm si3bike  Poccuiickoit  ®depepanu ¢ ydeTom
0COOEHHOCTEH COIMATBLHOTO U KYJIBTYPHOTO KOHTEKCTA.

[TposiBISITH IPaKIaHCKO-TATPUOTUUECKYIO MTO3UILIUIO,
JEMOHCTPUPOBATH OCO3HAHHOE IMOBEJCHUE HA OCHOBE TPAAULIMOHHBIX
OK 06. | poccuiickux JyXOBHO-HPABCTBEHHBIX I[EHHOCTEH, B TOM YHCIE C
Y4ETOM TapMOHU3AUMM MEKHAIMOHAIBHBIX H  MEXKPEIUTHO3HBIX
OTHOILICHWI, NPUMEHATh CTAHAAPTHI aHTUKOPPYIILIMOHHOTO NMOBEICHUS

OK Q7. | ConeiicTBOBATH COXpaHEHHIO OKpYXKarouien cpelbl,




pecypcocOepereHn0, MPUMEHATh 3HAHWS 00 W3MEHEHWW KIMMaTa,

MPUHIINIIB OEPEXITMBOTO MPOU3BOACTBA, 3()PEKTUBHO JEHCTBOBATH B
YPE3BBIYAMHBIX CUTYaLUSX.

I1K 2.5 | CocTaBsith pHHAHCOBYIO MOJICIIH OM3HEC-TIIAHA.




Kox v HanmenoBanue

Pe3yabTaThl 00yueHust

(popmupyembIx

2 3
KOMIIeTeHmHii Oo6mme JAucnunimHapHbie
OK 01. Breioupares | JInuHOCTHBIE ~ pE3yIBTATHI orpaxarb | [1PG1. Bramenue meromamu JOKa3aTENbCTB, aTOPUTMAMU
CIocoObl pelleHus 3aay | B YaCTH: TPYJOBOTO BOCITUTAHMUS: pelieHus 3aaad; ymeHue GOpMyJIMpOBaTh OIpeeIeHHUs,
npodeccuoHaIbHON - TOTOBHOCTb K TpYyHdy, OCO3HAaHUE IICHHOCTH | aKCUOMBl U TEOpPEMBbl, MPUMEHATb MX, IPOBOJUTH
JIeATETbHOCTH MacTepcTBa, TPY10JI00ue; JIOKa3aTelIbHbIE PACCYKIEHUS B XO/I€ PEIICHUS 3a/1a4;
MPUMEHUTEIBHO - FOTOBHOCTb K AKTUBHOU nesrenpHocT | [IPG2. YMeHnue onepupoBaTh MOHATUSMH: CTENEHb YHCIIA,

K Pa3JIMYHbIM KOHTEKCTaM | TEXHOJOTMYECKOW M COLMAIbHOM HaIlpaBIEHHOCTH,
CIIOCOOHOCTh ~ HMHULMUPOBATH,
CaMOCTOSITENILHO BBIMIOJIHATH TAKYIO ACSITENbHOCTD;

- MHTEpeC K pa3nudHbiM cdepam npodeccuoHaIbHOU

neaTeIbHOCTH/

- CaMOCTOATCIIBHO

€€ BCCCTOPOHHE;

1 0000IIeHMS;

MOCJIENCTBUU IEITEILHOCTU

- TOTOBHOCTb MW CIIOCOOHOCTH
U CaMOOOpa30BaHMIO HA MPOTHKCHUN BCEH KU3HH
MerTarnpeaMeTHbIC Pe3yIbTaThl JOKHBI OTPaXKaTh:
OBnajieHue YHUBEPCATbHBIMH
MI03HABATEIILHBIMH JIEHCTBUSMU:

a) 0a30BbIC JJOTUYECKHE JICHCTBUS:

U aKTyaqu3upoBaTb  NpoOiemy,

- YCTaHaBJIMBATb CyH_[eCTBeHHLII\/'I
OCHOBAaHUs JUTS CpaBHCHHA,

- OMpECaACIIATh oein JACATCIIbHOCTH,
napaMeTpbl U KPUTCPHUU UX TOCTHUIKCHUS
- BBIABJIITH  3aKOHOMCPHOCTH
B paCCMaTpHUBACMBbIX ABJICHUMAX,
- BHOCUTHb KOPPEKTUBBI B ACATCIBHOCTb, OLCHHBATH
COOTBCTCTBUC PE3YyJbTATOB LCIIKIM, OLCHUBATH PUCKU

IJIAaHUPOBATh

00pa3oBaHMIO
y4eOHBIMU
dopMynupoBaTh

paccMaTpuBaTh

MPU3HAK
KJaccuukanuu

3aaaBaTb

MIPOTUBOPEYUS

JorapuM 4yucia; yMEHUE BBIIOJHATH  BBIYMCICHHE
3HAUCHUH U MPeoOpa3oBaHUs BBIPAKECHUN CO CTEIICHSIMH U
aorapupmamu, mnpeoOpa3oBaHus ApOoOHO-PALMOHATIBHBIX
BBIPAKECHU;

[1P63. YMeHue onepupoBaTh MOHATUAMU: PALUOHANIbHBIE,
UpPpaLMOHAJIbHBIE, [I0Ka3aTelbHbIE, CTEIICHHBIE,
JorapupMUUecKue,  TPUTOHOMETPUUECKUE  ypaBHEHHUS
Y HEPABEHCTBA, UX CUCTEMBI;

[IPG5. YmMmeHue omepupoBaTh MOHSITHUSIMH: pPallMOHAIIbHAS
¢GyHKIMA, MOKa3aTrenbHas (QYHKUMS, CTETEeHHas (QYHKIHS,
JorapupmMuyecKas byHKIMS, TPUTOHOMETPHUUECKUE
¢byHKMu, o0paTHble QYHKLIUHU; YMEHUE CTPOUTH Ipaduku
U3yYeHHbIX  (DYyHKIMH, UCHONb30BaTh TIpaduKud  MpU
M3Y4YEHHUHU MPOIIECCOB U 3aBUCUMOCTEH, NpU pPEelIeHUH 3a7a4
U3 Jpyrux Yy4eOHBIX IPEeIMETOB W 3ajad U3 peaJbHOH
KU3HU; BBIpaXaTh (QOpMyJaMH 3aBUCHUMOCTH MEXIy
BEJIMYNHAMU;

[1PG6. YMeHue pemiath TEKCTOBBIE 337a4l Pa3HBIX TUIIOB (B
TOM YHUCJIE Ha NPOLEHTHI, JOJIM M YacTH, Ha ABUKECHHUE,
paboTy, CTOMMOCTh TOBAapOB M YCIYT, HAJIOTH, 3a/a4dl U3
o0nacTH  ympaBieHMs  JHMYHBIMH U CEMEHHBIMHU
(uHaHCaAMM);  COCTaBJIATh  BBIPDAKEHUS,  ypaBHEHUS,
HEpPABEHCTBA M MX CHCTEMBl II0 YCJIOBHIO 3ajaud,
WCCIIEeIOBaTh  NOJYYEHHOE  pelIeHHe M OlLIEHHWBATh

2 O6uMe pe3ybTaThl ChOPMYIIUPOBAHBI B COOTBETCTBUH C JINYHOCTHBIMU U MeTanpeaMeTHsiMu pesyibratamu @T'OC COO, B hOpMHUPOBAHUK KOTOPHIX YYaCTBYeT 061e00pazoBaresbHas

JUCIHUTIIINHA.

3 JluctumniuHApHBIE Pe3ynabTaThl chOPMYIHPOBAHEl M IPOHYMEPOBAHBI B COOTBETCTBHU C TPeOOBAaHMAMHM K IPEAMETHBIM pe3yibTartaMm 6azoBoro yposHsa (IIP6) ®I'OC COO (Ilpuxas

Muno6pHayku Poccun ot 17.05.2012 Ne 413 (penmakuus ot 27.12.2023 1.)
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- pa3BHUBAThH KpeaTHBHOE
NPU PEUICHUH )KU3HEHHBIX MTPOOJIEM

0) 6a30BBIC UCCIICIOBATEILCKHUE JICHCTBUS:
- BJIQJICTh HABBIKAMH Y4e€OHO-HCCIIEIOBATEIbCKOW U
MPOEKTHON JCSITENbHOCTA, HAaBBIKAMHU pa3pelieHus
npo0Jem;

- CIIOCOOHOCTh u TOTOBHOCTh
K CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PEIICHHS

MBIIIJIICHHUEC

MPAKTUYICCKUX 3aJa4, IIPUMECHCHUIO Pa3IMIHbIX
MCETOJA0B IIO3HAHU
- BBISIBJISITH IMPUYINHHO-CJICACTBCHHLIC CBiA3HU

U aKTyaJIM3HpOBATH 3ajady, BBIIBUTATh TUIIOTE3Y e€e
pelIeHHs], HaXOJUTh APryMEHThl JIs JI0Ka3aTelIbCTBa
CBOMX YTBEP)KICHUH, 33/1aBaTh MapaMeTPbl U KPUTEPHUU
peLeHus;

- QHAJIM3UPOBATH MOIYYECHHBIE B XOJIC€ PEIICHUS 3a/1a4H
pe3yJbTaThl, KPUTUYECKH OLIEHUBATh ux
JIOCTOBEPHOCTb, MIPOTHO3UPOBATH U3MEHEHHE
B HOBBIX YCJIOBUSIX;

pa3pabaThiBaTh r1aH perieHus
C Yy4YeTOM aHallu3a MMEIOUINXCS
¥ HEMaTepHAIIbHBIX PECYPCOB;

- yMeThb TMEpPeHOCUTh 3HaHUS B I103HABATEIbHYIO
U TIPAKTHYECKYIO 00JIaCTH )KU3HEICSITETLHOCTH,
- yMeTb UHTErpUpOBaTb 3HAHHUI M3
IpeIMETHBIX o0acTel;

- BBIJBUTaTh HOBBIE WJEH, MpeaaraTb OpUTrMHaJIbHbIE
TIOJTXO/IBI M PEIICHUS

- CTaBUTh MNpoOJIEMBl U JIOIy CKAaIOIIe
CIIOCOOHOCTh ux MCIIOJIb30BaHUS
B TI03HABATEJILHOW U COLIMATILHOM MPaKTHKE
Onanenne YHHUBEPCATLHBIMU PETYISATHBHBIMH
JeHCTBUSAMMU: a) caMOOpTaHU3aIMs: JienaTh
OCO3HAHHBII BBIOOpP, apryMEHTUPOBATH €ro, OpaTh
OTBETCTBEHHOCTD 32 PELIeHHE

poOIeMBI
MaTepUaIbHBIX

Pa3HbIX

3a7a4H,

MPaBIONOI00HOCT PE3YJIbTATOB;

[TP6Y9. YMeHue omepupoBaTh MOHATHSAMHU: TOYKA, MpsMas,
IJIOCKOCTB, IIPOCTPAHCTBO, JByTpaHHbIN yrod,
CKpeIlIMBaOIINecs npsiMbIe, NapayiebHOCTh u
MEPIEHIUKYISIPHOCTD MPSAMBIX U IUIOCKOCTEH, YTroJl MEXAY
OPSIMBIMHU, YTOJI MEXAY MpsAMOM M IUIOCKOCTBIO, YIOJ
MEXJy IIOCKOCTSMHU, PACCTOSIHUE OT TOYKU J0 IUIOCKOCTH,
paccTosiHue MEXIy TMPSAMBIMH, PACCTOSTHUE  MEXKIY
IUIOCKOCTSIMU; YMEHHUE HCIIOJIb30BaTh MPU PELICHUU 3a/1a4y
u3ydeHHble (AKTBl M TEOPEMBbl IUIAHUMETPUHU; yMEHHUE
OILICHUBATh pa3Mepbl O0BEKTOB OKPYIKAIOIIETO MUPA;
[1P610. YMmenue onepupoBath NOHATUSIMH: MHOTOI'PAaHHUK,
CeueHHWEe MHOTOIPaHHHUKA, KyO, Mapajienenure], mpu3Ma,
nupamMuaa, Gurypa M HOBEPXHOCTh BpAIICHUS, LUJIHHID,

KOHyc, 1map, cdepa, ceueHus GUrypsl BpalleHUS,
IUTOCKOCTh, Kacammiascss cdepsl, IWIMHApPA, KOHYcCa,
IUIOMIA/b TIOBEPXHOCTH MUPAMHJbI, MPHU3MBL, KOHYCa,

MWIHHJPA, TIoMaas chepbl, 00beM KyOa, IPSIMOYTOJIEHOTO
napajuleJenune1a, TMpaMusl, IPU3MBL, IIWINHIPA, KOHYCA,
1iapa; yMeHue n300pakaTh MHOTOTPAHHUKH U TOBEPXHOCTU
BpAILlEHUs, UX CEUEHHUS OT PYKH, C TIOMOIIBIO UEPTEHKHBIX
WHCTPYMEHTOB U  3JIEKTPOHHBIX  CPEJACTB; yMEHHE
pacro3HaBaTb CHUMMETPUIO B TIPOCTPAHCTBE; YMEHHE
pacrno3HaBaTh PaBUIbHbIE MHOTOTPAHHUKH;

I1P611 Ymenue omnepupoBaThb MNOHATHSAMU: JIBUKEHUE B
MIPOCTPAHCTBE, MOA00HBIE (UTYpPHl B MPOCTPAHCTBE;
UCIIOJB30BaTh OTHOIICHHE IUIOUIANe IOBEPXHOCTEH U
00BEMOB NMOAOOHBIX UTYp MPH PELICHUHU 33]1aY;

[1P612. YMeHHEe BBIYMCIATH T'€OMETPUYECKHE BETUUHHBI
(mmvHa, yrou, miIomaab, 00beM, TUIONIAAh IMOBEPXHOCTH),
UCHOJb3Ys U3yueHHbIE (POPMYJIIBI U METO/IBI,

[1PG13. YMeHnue onepupoBaTh NOHATUSIMU: TPSIMOYTOJIbHAS

cucreMma KOOpAHUHAT, KOOPAWHATLL TOYKH, BCKTOp,
KOOpAWHATbl BEKTOpA, CKAJIAPHOC IIPOU3BCIACHUEC, YIOJ
MCXKAY BCKTOpaMH, CyMMa BCKTOPOB, IIPpOU3BCIACHUC

BEKTOpa HAa 4YHUCJO; HAXOIUTh C IOMOIIBIO H3YUYEHHBIX
(GbopMya  KOOpAMHATBHI CEpPEelUHBI OTPE3Ka, PACCTOSHUE
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MEXIY IByMs TOUKaMU;
[TP614. YMmenue BoIOMpATH MOIXOIANTAN U3YUYEHHBIH METO/T
JUISL pellieHUs] 3a7add, paclo3HaBaTb MaTeMaTHYECKUE
(bakThl W MareMaTUYeCKHe MOJEIM B NPHPOAHBIX U
OOIICCTBCHHBIX SBIICHUSAX, B UCKYCCTBE; YMEHUE MTPUBOIUTH

OK 02. Hcnonb3oBath
COBPEMEHHBIC  CpPEICTBA
MOUCKa, aHaM3a |
UHTEPIIPETAIAN
uHpopmanuu, u
UH(POPMALOHHBIE
TEXHOJIOTHH TUIS
BBITIOJTHCHUS 3amad
npodeccuoHanbHOM
JESTSIILHOCTH

JIMuHOCTHBIE PE3YJbTAThl JOJDKHBI OTPaXKaTh B YaCTH:
[IEHHOCTH HAYYHOTO MMO3HAHUS:

- c(OpPMHPOBAHHOCTH MUPOBO33PCHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH W OOIIECTBCHHOH INPAKTHKH, OCHOBAHHOTO Ha
JManore  KyJIbTyp, CHOCOOCTBYIOIIETO —OCO3HAHHIO
CBOETO MECTa B IMOJIUKYJIBTYPHOM MHUPE;
MertanpeamMeTHbIe pe3yIbTaThl JIOJDKHBI OTPaXKaTh:
OBnaneHue YHHUBEpPCaIbHBIMU y4EOHBIMH
MO3HABATEIILHBIMU JICHCTBUSMU:

B) pabota ¢ uHpopMaIue:

- BJIAJIETh HAaBBIKAMHU TOJY4YCHHS WHQOOPMAIUU U3
UCTOYHUKOB  Pa3HbIX  TUIIOB,  CaMOCTOSITEIHHO
OCYIICCTBIISATh TIOWCK, aHAIHW3, CHCTEMATH3aIllui0 |
MHTEpIpETAlMI0 HMH)OPMALIMKA PA3TUYHBIX BUAOB U
dbop™m mpeacTaBIeHUS;

- cO37aBaTh TEKCTHl B Pa3IMYHBIX (hopMarax ¢ y4eTom
Ha3Ha4YeHWs WH(pOpPMAMM W TICJICBOM ayJAUTOPHH,
BbIOMpas ONTUMaIbHYIO (GOpMy TMpENCTaBICHHUS U

BU3YaJIU3aliy;

- OLICHMBATh JIOCTOBEPHOCTb, JETUTUMHOCTD
uH(popMaluuy, ee COOTBETCTBHUE MIPaBOBBIM
Y MOPaJIbHO-3TUYECKUM HOpMaM;

- HCIOJIb30BaTh  CpeAcTBa  MH(OPMALMOHHBIX
U KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B peIICHUH
KOTHUTHBHBIX, KOMMYHHKATHBHBIX
U OpraHM3allMOHHBIX  337a4 €  COOJIIOJICHHEM

TpeOOBaHUN HPrOHOMHUKH, TEXHMKH O€30MaCHOCTH,
THTHEHBI, pecypcocOepekeH s, TPABOBBIX U ATHYECKUX
HOPM, HOpPM MH(OPMAITMOHHON 0€3011aCHOCTH;

MpUMEpPbl MaTEMaTUYECKUX OTKPBITHM POCCUHUCKON U
MHUPOBOM MaTEMaTUYECKON HAYKU

[IP64. VYmenue omnepupoBaTh TMOHATUSAMU: (PYHKIHUA,
HempepbiBHAas (DYHKIMS, TPOU3BOIHAS, MEPBOOOpa3Has,

ONpeIeJICHHBIN UHTETpall; YMEHUE HAXOJUTh MPOU3BOJIHBIE
JJE€MEHTapHBIX  (QYHKUMA,  HCIOJIB3Yys  CIPAaBOYHbBIC
MaTepuaibl; UCCIEeN0BaTh B MPOCTEHIINX CiIydasx (GyHKIUU
HAa MOHOTOHHOCTb, HAXOJIUTh HAHOOJBIINE U HAMMEHBIITHE
3HaueHus: (QYHKIMHI; CTPOUTh TpaduKUu MHOTOUIEHOB C
UCIIOJIb30BaHUEM allapaTa MaTeMaTH4eCKOro aHajlu3a;
OPUMEHATh MPOU3BOJHYI0 TIpU pEHIeHUMH 3aJad  Ha
JBIKEHUE; peliaTh MPaKTUKO-OPUEHTUPOBAHHBIC 3a/1a4U Ha
HauOoNbIIMEe U HAUMEHbIIME 3HAYCHHUs, Ha HaXOXJCHUE
MyTH, CKOPOCTH U YCKOPEHUSI

[TPG6. YMeHnue peniaTh TEKCTOBBIE 337a4U Pa3HBIX THIIOB (B
TOM YHCJI€ Ha TPOIEHTHI, JOJU U YaCTH, HA JBWIKEHUE,
paboTy, CTOMMOCTh TOBapOB U YCIYT, HAJOTH, 3a/layll U3

o0jacTh  ympaBi€HHS  JIMYHBIMA U CEMEWHBIMHU
(uHaHCaMH);  COCTaBJIAThH  BBIPAKEHUS,  yYpaBHEHMS,
HEpPAaBEHCTBA M MX CHUCTEMBI 110 YCIOBHIO 3a/ayH,
UCCIENOBATh  IIOJIyYEHHOE  PEIIEHWE U OLEHHUBATh
IIPABJIONIO00HOCTD PE3YJIbTATOB;

[IP67. VYmeHue omnepupoBaTh MOHATHUAMHU: CpeaHEe

apudmernyeckoe, MenraHa, HauOoJblllee U HaMMEHbIIEe
3HAuUeHUs, pa3Mmax, AMCIEPCHs, CTaHJAPTHOE OTKIOHEHHE
YHCIIOBOr0 Ha0Opa; yMeHHe U3BJIeKaTh, HMHTEPIPETUPOBATH
uHboOpMalMIO,  TPEACTaBIEHHYI0O B  Ta0numax, Ha
nuarpammax, rpadukax, OTpaXkarollylo CBOMCTBA PeabHBIX
MPOLIECCOB U SIBIICHUM; NPEACTaBIsATh HHPOPMAILUIO C
MOMOIIbI0  TabmuI M JudarpaMM;  MCCJIEJO0BaTh
CTaTHCTUYECCKUE JaHHbIE, B TOM YHCJIE C IPUMEHEHUEM
rpadMueCcKUX METOJIOB U 3JICKTPOHHBIX CPECTB;
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- BJAaJACTh HAaBbIKAMU paCllO3HABAHUA W 3alIUThI

[1P614. YMmenue BHIOUpATh TOAXOMAIMNA N3YYEHHBIH METOT

uH(popManuuy, uH(pOpMaMOHHON 0e30MacHOCTH | AJI pEelIeHUs 3a7aud, paclno3HaBaTh MaTeMaTUYECKUE
JMYHOCTH (GakThl W MaTeMaTHYeCKHe MOJIEIH B MPHPOJIHBIX U
OOLIECTBEHHBIX ABJICHUSX, B UCKYCCTBE; YMEHUE TPUBOIUTH
IIpUMEPBl  MATEMAaTUYECKUX OTKPBITUA POCCUMCKOM U
MHUPOBOW MAaTEMAaTUYECKON HAYKH
OK 03. [IlnanupoBath | JIMY4HOCTHBIE  pe3yibTaThl  JOJDKHBI  oTpaxkarh | [IPO1. Bmamenue meromamu MOKa3aTENbCTB, aJTOPUTMAMHU
u peaIn30BbIBATh | B YaCTH: JYXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS: pelieHus 3aaad; ymeHue (GopMyJIUpOBaTh OIpeeIeHHs,
cOOCTBEHHOE - cOpMHPOBAHHOCTh HPABCTBEHHOI'O  CO3HAHMS, | aKCHOMBI M TEOPEMbI, MPUMEHSATh WX, MPOBOIUTH
npodeccuoHaIbHOe 3TUYECKOI0 MTOBEJICHNUS; JIOKa3aTelIbHbIE PACCYKIEHUS B XO/I€ PEIICHUS 3a]1a4;

U JIMYHOCTHOE DAa3BHUTHE,
NPEANPUHUMATEIIECKY IO
JeSITeTbHOCTD

B npodeCcCUuOHATBLHON
chepe, HCII0JIb30BATh
3HaHUS 10  TPaBOBOM
u (buHaHCOBOM
IPaMOTHOCTH

B Pa3JIMYHBIX KU3HEHHBIX
CUTYalIUAX

- CHocOOHOCTh OLIEHWBATH CHUTYAIlMI0 M NPUHUMATH
OCO3HAHHBIE PELICHUS, OPUEHTHUPYSICh HA MOPAJIbHO-
HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

- OCO3HaHWE JIMYHOTO BKJIaJa B
YCTOWYMBOTO Oy IyIIETO;

- OTBETCTBEHHOE OTHOIICHHE K CBOUM POAMUTEISM H
(um) IpyruM 4ieHaM CEMbH, CO3/IaHHI0 CEMbU Ha
OCHOBE OCO3HAHHOTO MPUHATHUS IEHHOCTEH CeMerHOM
JKU3HH B COOTBETCTBMM C TPAAUIMSIMH HapOJIOB
Poccuu;

MeTtanpenmeTHble pe3ybTaThl T0JKHBI OTPaXaTh:
OBnanenue YHUBEpCATbHBIMU pEryIsiTUBHBIMU
NEUCTBUSIMH:

a) CaMOOpTaHU3AIIHS:

- CaMOCTOSITENIbHO OCYLIECTBIISATh I103HABATEIbHYIO
NEeSTENIbHOCTh, BBIABIATH MPOOJIEMBbI, CTaBUTh U
dbopMynupoBaTh COOCTBEHHBIE 3a/1a4u B
o0pa3oBaTeNbHON  JEATENbHOCTH M KU3HEHHBIX
CUTyallUsAX; CaMOCTOSITENIbHO  COCTaBIATH  IUIaH
peleHus npoOJIeMbl ¢ yUETOM HUMEIOIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEH M MPEITOYTCHH; 1aBaTh
OIIEHKY HOBBIM CHUTYalIUsIM;

croco0cTBOBaTh  (DOPMHUPOBAHUIO U MPOSBICHUIO
IIMPOKON OSPYIUIIMM B Pa3HBIX O0OJACTSIX 3HAHWIA,
MOCTOSSHHO TOBBIIIATH CBOW OOpa30BAaTENbHBIA U
KyJbTYPHBIH YPOBEHbD;

0) CAaMOKOHTPOJIb:

IIOCTPOCHUC

[1P64. VYmenue onepupoBaTh MNOHATUSIMU: (DYHKLUSA,
HenpepbiBHAas (QYHKLHUSA, IPOU3BOJAHASA, IepBOOOpa3Hasd,
OTIpeIeIEHHBI MHTErpall; yMEHUE HAXOAUTh TPOU3BOTHBIC
JIEMEHTApPHbIX  (QYHKUUH,  MCIOJIB3YyS  CHpPaBOYHBIE
MaTepHajbl; UCCIEA0BATh B MPOCTEHIINX CIydassx PyHKIUU
Ha MOHOTOHHOCTb, HaXOAUTb HAaMOOJbIINE U HAUMEHbIINE
3Ha4eHUs (QYHKUIUH; CTPOUTH TpapUKd MHOTOUIEHOB C
UCIOJIb30BaHUEM ammapara MaTeMaTHYecKOro aHaju3a;
MPUMEHSTh TPOW3BOAHYIO TPH pElIeHWH 3a7ad Ha
JIBIDKEHUE; pellaTh MPaKTUKO-OPUEHTUPOBAHHbBIE 331a4H Ha
HauOoJIbIINe W HAaWMEHBIINE 3HAYCHUsS, HA HAXOXKICHHE
MYTH, CKOPOCTU U YCKOPEHHUS

[1PGS. YmMeHue omnepupoBaTh MOHATHUSMHU: palMOHAJIbHAsS
¢GyHKUMA, MoKaszaTenbHass (QYHKIUS, cTerneHHas (YHKIHS,
aorapudmuyeckas byHKIMA, TPUTOHOMETPUYECKHE
¢byHKIMH, oOpaTHbIE (DYHKIMM; YMEHUE CTPOUTH I'paduKu
W3YYEeHHBIX (QYHKIUH, WCMONB30BaTh rpadukd TpU
W3Yy4EHUH MPOLIECCOB U 3aBUCUMOCTEN, IPU PELICHUHN 3aj1a4
W3 JpYruxX Yy4eOHBIX TPEIMETOB M 3aJad W3 pealbHOU
KHU3HHM;, BBIpOXaTb (OPMYJIaMU 3aBHCUMOCTH MEXITY
BEITMYNHAMU;

[1P66. YMeHnue pemaTh TEKCTOBBIE 33/1a4H pa3HbIX TUIIOB (B
TOM YHCJI€ Ha TIPOILEHTHI, IO M YacTH, Ha JBIDKCHHE,
paboTy, CTOMMOCTb TOBAapOB W YCIYT, HAJOTH, 3a/a4d W3
o0nacTH  ympaBieHHs  JHMYHBIMH U CEMEHHBIMHU
(uHaHCAMM);  COCTAaBJISATh  BBIPAKCHUS,  YpPaBHEHUS,
HEpaBEHCTBA M WX CHUCTEMBbl TI0 YCIOBHMIO 3aJlauH,
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UCTOJIBb30BaTh NpUEMBl  pediaekcuu i
CUTYyallMH, BBIOOpa BEPHOT'O PEIICHUS;

- YMETbh OLICHMBATb PUCKHU U CBOEBPEMEHHO IIPUHUMATh
pELIEHNUS 110 UX CHHKEHUIO;

B) OSMOILMOHAIbHBIA HMHTEJUIEKT,
c(OPMHUPOBAHHOCTbD:

BHYTPEHHE! MOTHUBALIMM, BKJIIOYAIOUICH CTPEMIICHUE K
JOCTHKEHUI0  LeNM M yCHexy,  ONTHUMH3M,
WHUIMATUBHOCTb, YMEHHE JCHCTBOBAaTb, HCXOAS W3
CBOMX BO3MOKHOCTEH;

- SMIATUH, BKJIIOYAIOUIEH CHOCOOHOCTh IIOHUMATh
OMOLIMOHAJIBHOE COCTOSIHUE JPYTUX, YYHUTBIBATH €T0
IPU OCYIIECTBICHUU KOMMYHHMKAIMH, CHOCOOHOCTh K
COYYBCTBHIO U CONEPEKUBAHMIO;

- COLMAIbHBIX HaBBIKOB, BKIJIIOYAIOIIUX CIIOCOOHOCTH

OLCHKHU

MpEIIoIararoInumi

BBICTPaWBaTh OTHOUICHHUS C JPYTHMH JIIOJIbMH,
3a00THTBCS, TMPOSBIATH HMHTEPEC W pa3peniath
KOH(JINKTHI

HCCIEAOBaTh  IIOJYYEHHOE  peuleHWe U OLICHUBATh
IPaBJOI0I00HOCTh PE3YJIbTATOB;
[IP67. VYmeHue omepupoBaTh TMOHATUSAMHU: CpEIHEE

apupMeTHyecKkoe, MeauaHa, HauOoJjblllee M HauMEHbIlee
3HA4YCHMs, pasMax, JUCIEPCUs, CTaHIAPTHOE OTKIIOHEHUE
YHCIIOBOTO HabOpa; yMEHHE U3BJIEKaTh, HHTEPIPETUPOBATH
uHpOpMaLMIO,  TPEACTaBIEHHYIO B  Ta0iumax, Ha
JuarpaMmmax, rpagukax, OTpakarollyo CBOMCTBA peaabHbIX
IPOLIECCOB UM SBJICHMUH; INPEACTaBIATh HH(OpMaIMo ¢
NOMOIIBI0  TAaOMUII W JUarpamm; HCCIIEN0BATh
CTaTUCTUYECKUE JIaHHbIE, B TOM YHCJIE C IPUMEHEHUEM
rpaUyecKux METO/I0B U 3JIEKTPOHHBIX CPEJICTB;

[1PGS. YMeHnue onepupoBaTh NOHIATUSAMU: CITyYaHBINA OMBIT
U CITydyalfHOE COOBITHE, BEPOSTHOCTh CIIyYalHOTO COOBITHS;
YMEHHME BBIUUCISATH BEPOATHOCTb C  HCIOJIB30BAHUEM
rpadM4ecKuX METOJIOB; IPUMEHSITH (POPMYIIBI CIOKEHHUS U
YMHOXXEHUSI BEpOATHOCTEH, KOMOMHATOpHBIE (AKTHI U
(dbopMyIBl TP PELICHUH 3a]ad; OLIEHUBATh BEPOATHOCTH
pea’bHbIX  COOBITHH; 3HAKOMCTBO CO  CIy4YalHBIMHU
BEJIMYMHAMHU; YMEHHE IPUBOJIUTH IPUMEPHI IMPOSBICHUS
3aKoHa OOJIBIINX YKCE B IPUPOTHBIX

1 OOIIECTBEHHBIX SBJICHUSX;

[1P614. YMmenue BbIOUpaTh NOAXOMAIMNA N3yYEHHBIH METOT
JUISL pELIeHUs 3a7a4d, paclo3HaBaTb MaTeMaTHYECKUE
(bakThI

1 MaTeMaTHYeCKHE MOJENU B MPUPOIAHBIX U OOIIECTBEHHBIX
SBJICHUAX, B MCKYCCTBE; YMEHHME IPUBOAUTH IPUMEPHI
MaT€MAaTHYECKUX OTKPBITHM POCCHUCKOM W  MHPOBOU
MaTeMaTHYECKOW HAYKHU

OK 04. DddextuBHO
B3alMOJIENCTBOBATE

U paboTaTh B KOJIJICKTUBE
1 KOMaHe

JInyHOCTHBIE pe3yNbTaThl JOJKHBI OTPAXKATh B YACTHU:
IIEHHOCTH HAy4YHOTO MO3HAHMS: OCO3HAHWE IEHHOCTH
HAay4YHOM JE€ATEIIbHOCTH, T'OTOBHOCTb OCYIIECTBISATH
MPOEKTHYID M  HCCJEAOBATEIbCKYI JACSTEIbHOCTD
VH/IUBUYaIbHO U B TPYIIIE

MeranpeamMeTHbIe PE3YIbTATHI TOJKHBI OTPaXKaTh:
OBiazicHuEe YyHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU
JEUCTBUSIMU:

[1P61. Brnagenue mMeronamu J0Ka3aTeiabCTB, aJrOpPUTMaMH
pelieHus 3adad; ymeHue (GopMyJIMpOBaTh OIpeeIeHHs,
AKCUOMBI U TEOpPEMBI, IIPUMEHATb UX, [POBOAUTH
JOKa3aTeNbHBIE PACCYKICHHS B XOJI€ PEIICHUS 3a1a4;

[IP67. VYmeHue omnepupoBaTh TMOHATUSAMHU: CpeIHEE
apupMeTHUecKoe, MeluaHa, HauOoJjbllee M HauMEHbIlee
3HAYEHUs, pa3Max, AMCIEPCHs, CTaHJAPTHOE OTKIOHECHHE
YHCJIOBOTO Ha0Opa; YMEHHE U3BJIEKaTh, MHTEPIPETHPOBATH
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0) cOBMeCTHas JICSITCIIbHOCTD:

- TNOHMMAaThb W  HCIOJNb30BaThb  IMPEUMYIIECTBA
KOMaHJHON ¥ UHJIMBUYaJbHOU paboThI;

- [pUHUMATh LEIH COBMECTHOW JI€ATEIbHOCTH,
OpPTaHW30BBIBATh M KOOPIMHHUPOBATH JEHCTBUS IO €e
JIOCTUKEHUIO: COCTaBJISITh 1aH NeCTBUIA,
pacmpenensiaTh pojid C y4eTOM MHEHHHA YYaCTHHUKOB
00cCy>XJ1aTh pe3ybTaThl COBMECTHOM paboThI;
- KOOPJIUHUPOBATh u BBITOJIHSATD
B YCIIOBHUSAX peaBHOTO,

¥ KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBHUS,
- OCYWIECTBISITH ~ TO3UTUBHOE  CTPATETHUYECKOE
MOBEICHHE B PA3UYHBIX CUTYyalUsX, MPOSBIATH
TBOPYECTBO U BOOOPaKEHUE, OBITh MHUITUATHBHBIM.
OBnaneHue YHUBEPCATbHBIMU PEryJISTUBHBIMU
JICUCTBUSIMU:

T) IpUHATHE ce0s U IPYTUX JIOJCH:

- MPUHUMATh MOTUBEI I ApTYMEHTBI JPYTHX JIFOACH TIPH
aHaJIM3e PE3yNbTAaTOB AEATEIHHOCTH;

- TIpU3HABaTh CBOE NPABO W MPABO JPYTHX JIFOJACH Ha
OIINOKH;

pabory
BHPTYaJIBLHOTO

uHpOpMalIMIO,  TPEACTaBIEHHYI0O B  Ta0iumax, Ha
JuarpaMmmax, rpagukax, OTpakarollyo CBOMCTBA peaabHbIX
MPOIECCOB U SIBIICHHM; NPEACTaBIATh HHPOPMAIUIO C
IOMOIIBIO  TabmuL, M Juarpamm; HCCIIEI0BATh
CTaTHUCTUYECKUE JlaHHbIE, B TOM YHCJIE C IPUMEHEHUEM
rpadM4ecKuX METOJIOB U 3JIEKTPOHHBIX CPEACTB;

[1P68. YMenue onepupoBaTh MOHATHAMU: CITy9aifHBINA OIBIT
U CiIy4ailHOe COOBbITHE, BEPOSITHOCTh CIYyYalHOTO COOBITHS;
YMEHHME BBIUUCIATH BEPOATHOCTb C  HCIOJIB30BAHHUEM
rpadU4ecKuX METOJIOB; IPUMEHSITH (POPMYIIBI CIOKEHHUS U
YMHOXKEHUSI BEpOATHOCTEH, KOMOMHATOpHBIE (AKTHI U
(GbopMyJBl TIPU PELICHWH 33Jad; OLICHUBATh BEPOATHOCTH
peanbHbIX  COOBITHH; 3HAKOMCTBO CO  CIy4YalHBIMU
BEJIMYMHAMU; YMEHHUE MPHUBOJIUTH MPUMEPHl HPOSBICHUS
3aKOHA O0MIbIINX yucel B IIPUPOIHBIX
U OOIIECTBEHHBIX SIBJICHUSX;

[1PG14. YMmenue BoIOMpPATH MOAXOIAUINN H3yUEHHBIA METO
JUIsL pelIeHus 3aJauyd, pAaclo3HaBaTb MaTeMaTUYeCKue
(GakTel M MaTeMaTHYeCKHMEe MOJIeNU B MPHUPOJHBIX U
OOIIECTBEHHBIX ABJIEHUSX, B HUCKYCCTBE; YMEHHUE IPUBOIUTH
IPUMEpPBl MAaTeMaTHYECKUX OTKPBITUM PpPOCCHHCKONH U

- pa3BUBaTh CIIOCOOHOCTh ~ TOHHMMATh  MHUpP | MHUPOBOW MaTeMaTUYECKOW HAYKH

C ITO3UIMU APYTOro YeJ0BEKa
OK 05. OcymectBnsate | JInuHOCTHBIE — pe3ydbTaThl  JTOMKHBI  oTpaxkarh | [IPO1. Bmamenue meromamu qoKa3aTeNbCTB, arOPUTMAMHU
YCTHYIO M TIHCbMEHHYIO | B YacCTH: 3CTETHYECKOrO BOCITUTAHUSA: pemeHust 3a7a4; ymeHue (HopMyIUpoBaTh OIpPeAeIICHHUs,
KOMMYHUKAIHIO - 3CTETUYECKOE OTHOILLIEHUE K MUDPY, BKJIKOUYAsl 3CTETUKY | aKCUOMBl WM  TEOPEMBI, IPUMEHATh UX, IPOBOIUTH
Ha rOCyJapCTBEHHOM | ObITa, HAYYHOTO M TEXHUYECKOTO TBOPYECTBA, CIIOPTA, | JOKA3aTeIbHBIE PACCYKICHUS B X0/ PEIICHUS 3a/aY;
SI3BIKE Poccwiickoii | Tpyna u oOIIECTBEHHBIX OTHOIICHHIA; [TPG6. YMeHue peniaTh TEKCTOBBIE 3374l Pa3HBIX THIIOB (B
denepani ¢ y4€TOM | - CHOCOOHOCTh BOCIPUHHMMATH pA3IUYHBIC BHUJIBI | TOM YHCIIC Ha TMPOIEHTHI, JOJU W YacTH, Ha JBIDKCHHUE,
ocoOeHHoCTeH UCKYyCCTBa, TpPaauIlMd W  TBOPYECTBO  CBOEro | paboTy, CTOMMOCTh TOBAapOB M YCIYT, HAJIOTH, 3a/la4dl U3
COLIMAIBHOTO W JIpyTMX HApOJOB, ONIyIIaTh OSMOIMOHAJIBHOE | 00JIACTM  yNpaBJICHHWS  JUYHBIMH W CEMEHHBIMHU
u KYJIbTYPHOI'O | BO3JEHCTBUE UCKYCCTBA; (uHaHCAMM);  COCTAaBNIATH  BBIPAKEHHUS,  ypaBHEHUS,
KOHTEKCTa - yOeXIEHHOCTh B 3HAYUMOCTH JUISI JUYHOCTH | HEPAaBEHCTBA W HMX CHCTEMBI TI0 YCIOBHUIO 3a/1ayH,

U O0IIecTBa OTEYECTBEHHOTO M MHPOBOTO HMCKYCCTBa, | MCCIENOBaTh  MOJNYYEHHOE  pelIeHHe U OILICHUBATh

THUYECKUX KyJbTYPHBIX
Y HApOJHOT'O TBOPYECTBA
MeranpeamMeTHble pe3yabTaThl JOJKHBI OTPaXKaTh:

TpaauLINIA

MPaBIONIOI00HOCT PE3YJIbTATOB;
[TP68. YMeHue onepupoBaTh MOHITHAMU: CITyYalHBIN OTIBIT
U cIay4aiiHOe COOBITHE, BEPOSITHOCTh CIIyYailHOTO COOBITHS;
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OBnaneHrne YHUBEPCANBHBIMH KOMMYHHUKATHBHBIMU
NEUCTBUSIMU:

a) oOmeHue: -  OCYIIECTBISATH
BO Bcex cdepax KU3HH;

- pacmo3HaBaTh HEBEpOAbHBIE CPEACTBA OOIICHUS,
IMOHUMATh 3HAYEHHUE COLIMaIbHBIX 3HAKOB,
pacro3HaBaTh MPEANOCHUIKH KOH(DIUKTHBIX CHUTYyalul
U CMATYATh KOH(QIUKTHI;

- Pa3BEpHYTO U JIOTUYHO H3JIaraTh CBOIO TOUYKY 3pEHUS
C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB

KOMMYHHKAaIIUA

YMEHHME BBIUUCISITH BEPOATHOCTb C HCIIOJIB30BAHUEM
rpadM4ecKux METOJIOB; IPUMEHSATh (POPMYJIbI CIOKEHUS U
YMHOXXEHUSI BEPOATHOCTEH, KOMOMHATOpHBIE (aKThl H
(dopMyBl IpU PELICHUU 3ajay; OLIEHUBAThb BEPOATHOCTHU
peambHBIX  COOBITHIA; 3HAKOMCTBO €O  CIy4YailHBIMH
BEJIMYMHAMU; yYMEHHE IPUBOJIUTH IPUMEPHI IPOSBICHUS
3aKOHA (3103 1911170:¢ yucel B MIPUPOIHBIX
1 OOILECTBEHHBIX SIBJICHUSX;

[TP614. YMenue BoIOMpPATh MOIXOIANINN U3YUYEHHBIN METOT
JUIsL pelleHus 3aJauyd, pAaclo3HaBaTb MaTeMaTUYeCKue
(hakThI

U MaTeEMAaTUYECKHE MOJIETN B IPUPOIHBIX U OOIIECTBEHHBIX
SBJIICHUSAX, B HCKYCCTBE; YMEHHME IPUBOAUTH IIPUMEPHI
MaTE€MaTUYECKUX OTKPBITUHA POCCUHMCKOM W  MHPOBOHU
MaTEeMAaTHYECKON HAYKH

OK 06. [IposBnsaTh
TPaKIaHCKO-
NaTPUOTHYECKYIO
MO3UIIHIO,
J€EMOHCTPUPOBATH
OCO3HAaHHOE  IIOBEJIEHUE

Ha OCHOBE POCCHUHCKHX
JTyXOBHO-HPAaBCTBEHHBIX
LIEHHOCTEH, B TOM 4YHCIIE
C y4eToM TapMOHH3aluu
MEKHALIMOHAJIbHBIX

U MEXPETUTHO3HbIX
OTHOLICHUH, TPUMEHATH
CTaH/apThI
AHTUKOPPYILIUOHHOIO
MOBE/ICHUS

JIn4yHOCTHBIC PE3YJIbTAaThL JOJI2KHBI OTpaXaTb
B 4aCTH:

- I'paKaaHCKOI'O BOCIIMTAaHUA: IIPpUHATHC
TPAAUIUOHHBIX HAIIMOHAJIBHBIX, O6HI€‘-I€J'IOB€‘-I€CKI/IX
TYMaHUCTUYCCKUX

U ICMOKPAaTUICCKHUX HGHHOCTeﬁ;

-IIaTPUOTHUYCCKOT'O BOCIIMTAHUS:

OEHHOCTHOC OTHOILICHHEC K ToCy1apCTBECHHBIM

CHMBOJIaM, UCTOPUYECKOMY U IPUPOJHOMY HACIEIUIO,
IMaMSITHUKaM, TpaguLHSIM HapoJ0B Poccun,
JocTKeHusM Poccum B Hayke, MCKYCCTBE, CIIOPTE,
TEXHOJIOTHSIX U TPY/IE;

MeranpenmeTHsle  pe3yabTaThl JOJDKHBI  OTPaKaTh:
OBnanenue YHUBEPCATbHBIMU PEryJISTUBHBIMU
JEHCTBUSMMU:

B) OMOIMOHAJIbHBIA HMHTEJUIEKT, MPEaNnoJararomui
c(OpPMHPOBAHHOCTD:

--CaMOCO3HaHU, BKJIIOYAIOIIETO CIIOCOOHOCTh

MOHMMATh CBOE AMOILIMOHAIILHOE COCTOSIHHE, BHJIETh
HATPaBIIEHUSI Pa3BUTH COOCTBEHHOW SMOIMOHAIBHON
chepsl, OBITH YBEpEHHBIM B ce0Oe;

- CaMOpPEryJIMPOBaHUS, BKIIOYAIOIIETO0 CAMOKOHTPOIIb,

[1PG1. Bnagenue meTonaMu J10Ka3aTelIbCTB, aJrOpPUTMaMU
pelieHus 3aaad; yMeHHe (OpPMYJIMPOBATH OIPEICICHHS,
aKCHUOMBl W TEOpPEMbl, MPHUMEHSTh WX, MPOBOJIUTH
JIOKa3aTelIbHbIe PACCYXKIEHHUS B XOJI€ PEIICHUS 3a/1a4;

[TPG6. YMeHnue peniaTh TEKCTOBBIE 337a4U Pa3HBIX THIIOB (B
TOM YHCJI€ Ha TPOIEHTHI, JOJU U YaCTH, HA JBWIKEHUE,
paboTy, CTOMMOCTh TOBapOB M YCIYT, HAJIOTH, 3a/la4dl U3

o0jacTh  ympaBi€HHS  JIMYHBIMA M CEMEMHBIMHU
(uHaHCaMH);  COCTaBJIAThH  BBIPAKEHUS,  yYpaBHEHMS,
HEpPAaBEHCTBA M MX CHUCTEMBI 110 YCIOBHIO 3a/ayH,
UCCIENOBATh  IIOJIyYEHHOE  PEIIEHWE U OLEHHUBATh
IIPABJIONIO00HOCTD PE3YJIbTATOB;

[IP67. VYmeHue omepupoBaTh TMOHATUSAMHU: CpeIHEe

apudmeTrnyeckoe, MenuaHa, HauOoJbllee M HauMEHbIlee
3HAuUeHUs, pa3Mmax, AMCIEPCHs, CTaHJAPTHOE OTKIOHEHHE
YHCIIOBOr0 Ha0Opa; yMeHHe U3BJIeKaTh, HMHTEPIPETUPOBATH
uHboOpMalMIO,  TPEACTaBIEHHYI0O B  Ta0numax, Ha
nuarpammax, rpadukax, OTpaXkarollylo CBOMCTBA PeabHBIX
MPOLIECCOB U SIBIICHUM; MPEACTaBIATh HHPOPMAILUIO C
MOMOIIbI0  TabmuI M JudarpaMM;  MCCJIEJO0BaTh
CTaTHCTUYECCKUE JaHHbIE, B TOM YHCJIE C IPUMEHEHUEM
rpadMueCcKUX METOJIOB U 3JICKTPOHHBIX CPECTB;
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yMEHHE MPUHUMATh OTBETCTBEHHOCTH 32  CBOE
MIOBEJICHHE, CIIOCOOHOCTh  aJaNnTUPOBaThCI K
HYMOILMOHAIBHBIM U3MEHEHUSIM U MPOSBIISATH THOKOCTH,
OBITh OTKPBITHIM HOBOMY;;

- BHYTPEHHEH MOTHBAIIMU, BKIIOYAIOIICH CTpeMIICHUE
K JOCTH)KCHUIO 1IIeIM M YCIEXy, ONTUMH3M,
WHUIIMATHBHOCTh, YMEHHE JCHCTBOBATh, HCXOAS W3
CBOMX BO3MOXKHOCTEH;

- OMIATWHW, BKJIOYAIONICH CHOCOOHOCTh TIOHUMATh
OMOIMOHAIBHOE COCTOSIHUE JPYTUX, YYHTHIBATH €r0
IPU OCYIIECTBICHUU KOMMYHHKAIMH, CIOCOOHOCTh K
COUYYBCTBHIO U COIIEPEIKUBAHUIO;

- COLMAIBHBIX HABBIKOB, BKJIFOYAIOIIUX CIIOCOOHOCTH
BBICTPaUBaTh OTHOIICHHS
C IPYTHUMH JIFOJBMHU, 3200TUTHCS, IPOSIBIIATH HHTEPEC U
paspeniath KOHQIUKTHI

[1P68. YMeHue oneprupoBaTh MOHATHAMU: CITy4aifHBIN OIBIT
U CiIy4ailHOe COOBITHE, BEPOSITHOCTh CIyYaliHOTO COOBITHS;
YMEHUE BBIUYUCIATH BEPOSTHOCTH C HCIOJIB30BAHUEM
rpadM4ecKux METOJIOB; IPUMEHSATh (POPMYJIbI CIOKEHUS U
YMHOXXEHUSI BEpOATHOCTEH, KOMOMHATOpHBIE (AKTHI U
(dopMyBl IPU PELICHUU 3ajay; OLIEHUBaTb BEPOATHOCTHU
peambHBIX  COOBITHIA; 3HAKOMCTBO €O  CIy4YailHBIMH
BEIMYMHAMU; yYMEHHME IPUBOIUTH IPUMEPBI IPOSBIICHUS
3aKOHA (310019111704 4yucell B IIPUPOJHBIX
U OOIIECTBEHHBIX SIBJICHUSX;

[1PG14. YMmenue BoIOMpPATH MOAXOIAUINI H3yUYEHHBIA METO
JUIsL pELIeHHs 3a7a4d, paclo3HaBaTb MaTeMaTH4YECKUE
(hakThI

Y MaTeMAaTUYECKUE MOJIETN B IPUPOIHBIX U OOIIECTBEHHBIX
SBJIICHUSAX, B HCKYCCTBE; YMEHHME IPUBOJUTH IIPHUMEPHI
MaTEMaTUYECKUX OTKPBITUHA POCCUHMCKOM W  MHPOBOH
MaTEMAaTHYECKON HAYKH

OK 07. CogeiicTBOBaTh

COXpaHEHHIO
OKpYXKaromieu Cpenbl,
pecypcocOepekeHuIo,

MPUMEHSITh 3HAHUSA

00 H3MEHEHUM KJIuMaTa,
NPUHIUITBL  OEPEIKITMBOTO
IPOM3BOJICTBA,

3¢ exTHBHO JeiicTBOBATH
B Ype3BbIYaHBIX
CUTYyaIHSIX

JInyHOCTHBIE ~ pe3ynbTaTbl  JOJDKHBI
B YaCTH: DKOJIOTUYECKOTO BOCIIUTAHHUS:

- AKTMBHO€ HEINPUATUE NEUCTBUH, NMPUHOCAIIUX BPE
OKpYXaIoIlei cpeae;

- YMEHHME  IPOrHO3UPOBATH
DKOJIOTUYECKHE  ITOCIIEICTBUS
JEHCTBHM, IPEAOTBPALLATh UX;

- pacIIMpEHHE ONBITA JEATEIBHOCTH 3KOJIOTMYECKOU

OTpaXaTb

HeOIaronpusITHbIE
MpEATPUHNIMAEMBIX

HaIpaBJICHHOCTH;
MertanpeamMeTHbIe pe3yJbTaThl JOJKHBI OTPa’KaTh:
OBnajieHue YHHBEPCATbHBIMU yUeOHBIMH
IIO3HABATCIIbHBIMU )IeﬁCTBHHMPI:

0) 60a30BBIC UCCIICAOBATEIIBCKUE ACHCTBUS:

- paspabaTbiBaTh  IUIaH  pPEIICHHS  MPOOJIEMBI
C YYeTOM aHallu3a MMEIONIMXCS MaTepHaIbHBIX

1 HEMAaTePHAIbHBIX PECYPCOB;
- OCYIIECTBIISITH IIeJICHANPABIEHHBINA MOUCK MEpeHoca
Cpe/ACTB u CIoco00B JeHCTBUS
B PO ECCHOHAITBHYIO CPENyY;
- YMCTb TMNCPCHOCUTH 3HAHHWA B ITO3HABATCIBbHYIO

[1P61. Brnagenue mMeronamu J0Ka3aTelbCTB, aJrOpUTMaMU
pelieHus 3aaady; yMeHue (OopMyJIMpOBaTh OIpeNEIeHHUs,
aKCHUOMBI W  TEOPEMBI, NPHUMEHATH HX, I[POBOIUTH
J0Ka3aTeNbHbIE PACCYKIACHUS B XOJI€ PELLIEHUS 3aay;
[1P64.  YmeHue omnepupoBaTh MOHATUAMHU: (YHKIHA,
HempepblBHas (PyHKUMs, NPOU3BOAHAs, MEepBOOOpa3Hasi,
OIIPECIICHHBIM NHTETpaJl; YMEHUE HaXOIUTh IPOU3BOJHBIC
JMIEMEHTapHbIX  (QYyHKUMHA,  HCNONb3Yys  CIpaBOYHbBIE
MaTepHajbl; UCCIEN0BaTh B MPOCTEHIINX CIydasx GYHKLIUU
Ha MOHOTOHHOCTb, HaXOJUTh HAauOOJBIINE U HAUMEHbBIINE
3Ha4eHUs (QYHKUUH; CTPOUTHh TpadUKd MHOTOUIEHOB C
WCIOJIb30BAaHHWEM ammapaTa MaTeMaTH4YeCKOro aHajiu3a;
MPUMEHTh TPOMU3BOJHYK0 IIPU pEIIEHUH 3ajad Ha
JBUKEHHE; pellaTh MPaKTUKO-OPUEHTUPOBAHHbBIE 3a]Ja4l Ha
HauOoJIbIIMEe M HAaWMEHbIIME 3HAYCHHUs, HAa HAXOXKICHHE
MyTH, CKOPOCTH U YCKOPEHUS

[1P65. YMmeHue omnepupoBaTh MOHATHUSMH: pPaLMOHAIbHAsS
¢GyHKIMA, MoKa3zaTenbHass (YHKIMS, CTENeHHas (QYHKUUS,
JorapupmMuIecKas byHKIHS, TPUTOHOMETPUYECKHE
¢byHKIMU, oOpaTHbIE (DYHKIMM; YMEHUE CTPOUTH IpaduKu
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Y TIPAKTHUYECKYIO 00JIaCTH KU3HEACSITETbHOCTH;
OBnajeHue YHHUBEPCATbHBIMA KOMMYHUKATHBHBIMH
JCUCTBUSIMU:

0) cOBMECTHas I€SITEIIbHOCTD:

- TpejyiaraTh HOBBIE IMPOCKTHI, OIICHUBATH HJEH
C TO3UIIMH HOBU3HBI, OPUTHHAIBHOCTH, MPAKTHICCKOM
3HAYNMOCTH;

OgnageHue YHUBEpCaTbHBIMHU PETYISATHUBHBIMU
NEUCTBUSIMU:

0) CaMOKOHTPOJIb!

- JaBaThb OILIGHKY HOBBIM CHUTYyallUsM, BHOCHTb

KOPPCKTUBBI B JCATCIbHOCTD, OUCHUBATH COOTBCTCTBHUC
PE3yJIbTAaTOB LCIISAM

W3YYEHHBIX (QYHKUUH, WCHONb30BaTh Trpadukd MpU
U3Y4YEHUH MTPOLIECCOB M 3aBUCUMOCTEH, IIPU PEIICHUU 3a/1a4
W3 JpYyrux ydeOHBIX MNPEeaIMETOB M 3aJad U3 pealbHOU
KU3HU; BBIpaXaTh (QOpMyJaMU 3aBUCHUMOCTH MEXIY
BEJIMYNHAMU;

[TP66. YMeHue penrath TEKCTOBBIC 3a7]a4H Pa3HBIX THUITOB (B
TOM YHUCJIE€ Ha HPOLEHTHI, JOJIM U YacTH, Ha JABUKECHHUE,
paboTy, CTOMMOCTh TOBAapOB M YCIYT, HAJIOTH, 3a/la4dl U3

o0nacTH  yHpaBlIeHUs  JMYHBIMH U CEMEHHBIMHU
(¢uHaHCAaMM);  COCTaBJIATH  BBIPAKEHHS,  ypaBHECHHS,
HEPaBEHCTBA M HX CHUCTEMBI II0 YCIOBHIO 3a/ayu,
UCCIENOBATh  IIOJIyYEHHOE  PEIIEHHWE W OLECHHUBAaTh

IPaBJOI0I00HOCTh PE3YJIbTAaTOB;

[1P614. YMenue BHIOUpATh TOAXOIAIINNA N3YIEHHBIH METOT
JUI  pelleHus 3aJadd, pPACIO3HAaBaTb MAaTeMaTHYECKHE
(GakTel W MaTeMaTHYeCKWe MOJEIH B TMPHPOTHBIX U
OOIIECTBEHHBIX SBJICHUAX, B UCKYCCTBE; YMEHHE IPUBOAUTH
IpUMEPBl MAaTEMATHYECKUX OTKPBITUM POCCHMCKON U
MHUPOBOM MAaTeMaTUYECKOW HAYKH

nK 25
(uHAHCOBYIO
OM3Hec-IIIaHa.

CocCTaBiIiaTh
MOJENb

B obnactu TPYAOBOTO BOCIIUTAHUS:

- TOTOBHOCTh K TpPyAy, OCO3HaHHWE IEHHOCTH
MacTepCTBa, TPYA0I00HE;
- TOTOBHOCTh K  aKTHBHOW  JCSTEIbHOCTH

TEXHOJIOTUYECKOM U COLMalIbHOW HalpaBJIEHHOCTH,

- CHOCOOHOCTh HMHHIMUPOBATh, IUIAHUPOBATH |
CaMOCTOSITENILHO BBIMOJIHATh TAKYIO JAEATEIbHOCTD;

- HHTEpeC K pa3IMuHbIM chepam npodeccruoHanbHON
NesITeNbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIH
BBIOOp Oynymiedt mnpodeccurn ©W  peaqu3OBHIBATH
COOCTBEHHBIE )KU3HEHHBIE TUIAHBL;

- TOTOBHOCTb M CIIOCOOHOCTh K O0Opa3OBaHUIO U
camM000pa30BaHHIO Ha IPOTSHKEHUH BCEH JKU3HU;

B o0macti eHHOCTH HayYHOTO TTO3HAHUS:

- c(OpMHUPOBAHHOCTh MHPOBO33pPEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKd M OOIIECTBEHHOM NpaKTUKH, OCHOBAHHOTO HA|

JMaJore  KyJbTYP, CHOCOOCTBYIOLIETO OCO3HAHHUIO

[TPG6. YMeHnue peniaTh TEKCTOBBIE 337a4U Pa3HBIX THIIOB (B
TOM YHCJI€ Ha TPOIEHTHI, JOJU U YaCTH, HA JBWIKEHUE,
paboTy, CTOMMOCTh TOBapOB M YCIYT, HAJIOTH, 3a/la4ll U3

o0acTh  ympaBieHUS  JUYHBIMU W CEMEHHBIMH
(uHaHCaAMM);  COCTaBNIATH  BBIPAKEHHUS,  ypaBHEHUS,
HEpAaBEHCTBA M KX CHUCTEMbI II0 YCJIOBHIO 33J1a4H,
UCCIIEI0BATh  [OJIyYEHHOE  PEIIEHMEe U OLEHUBATh

IIPABJIONIO00HOCTD PE3YJIbTATOB;

[1P614. YMenue BbIOUpATh TOAXOMAIIMNA N3YYEHHBIH METOT
JUISL pELIeHHs 3aJadd, pacrno3HaBaTb MaTeMaTHYECKUE
(GakTel M MaTeMaTHYeCKHWE MOJIENU B MPHUPOJHBIX U
OOIIECTBEHHBIX ABJIEHUSX, B UCKYCCTBE; YMEHHE TPUBOIUTH
IIpUMEPBl  MATEMAaTUYECKUX OTKPBITUA POCCUICKON U
MHPOBON MaTEMaTUYECKON HAYKH
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CBOEr0 MECTa B MOJIUKYIBTYPHOM MUPE;

- OCO3HAaHWE IICHHOCTH HAy4YHOW JeSATEIbHOCTH,
TOTOBHOCTH OCYLIECTBIATH IIPOEKTHYIO U
HCCIIEIOBATEIbCKYIO JICSTEIBHOCTh WHAWBHUIYaTbHO
U B IpyIIie

Osnasenue YHHUBEPCATbHBIMH y4eOHBIMH
IIO3HaBaTCJIbHBIMU ﬂeﬁCTBHﬂMHZ

- OCYIIECTBIIATH II€JICHAIPABICHHBIH MOUCK IEPEHOCA|
CPEe/CTB U CIIOcOOOB ACUCTBHSA B MPOQGECCHOHATBHYIO
cpeny;

- yYMEeTh IIEPEHOCUTHh 3HAaHUS B II03HABATEIBHYIO U
IMPAKTUYCCKYIO o0OJactu KUBHECACATCIIBHOCTH,

- yMeThb HMHTETPUPOBAaTh 3HAaHHA U3  Pa3HBIX|
peIMETHBIX o0sacTeil.
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2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILINHBI
2.1 O6beM yueOHOM JMCUMIIMHBI U BUABI Y4eOHO0#l padoThl

Bup yueOHo# padoThbI Oo0beMm B
yacax
O0Bbem 00pa3oBaTeIbHONM MPOrPaAMMBbI 176
JAUCHMILIMHBI
1. OcHOBHOe coiep:KaHue 130
BT. U..
TEOPETUUYECKOE 00yUCHHE 116
[IpakTrueckue 3aHATUA
KOHTPOJIbHBIE pabOThI 14
2. lIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COAEPKAHME 26
BT. U..
TEOPETUUICCKOE 0OYUCHHE 26
MPAKTUYECKUE 3aHSITHS
NuauBuayaJbHbId MPOEKT (J1a/HET)
Koncynpranus 2
[IpomexxyTouHas arrectauus (3K3aMeH) 18
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2.2 TemaTn4yeckuii IJ1aH U COI€

JKaAHUE JUCIHUITIJIMHBI «MareMaTHKa»

Coaepxxanue yueOHOro MaTeprasia (0CHOBHOe U NPogecCHOHATBHO
HaumeHnoBaHue pa3jesoB u 4 . | O0obem | ®opmMupyembie
TeM OPHEHTHPOBAaHHOE)", 1a00paATOPHbIE U PAKTHYECKHE 3AHATHS, IPUKJIATHOM 4aCOB | KOMIETCHIMH
MOAYJIb (IPY HAJIMYMH)
1 2 3 4
OcHoBHOE coJepKaHue
Pasnea 1. [loBTOpenne Kypca MAaTeMaTHKH OCHOBHOM IIKOJIbI 6
Tema 1.1. Cojeprkanne y4eOHOro Matepuaa 2
Lens n 3amaun mareMatuku | Llens W 3amaud MaTeMaTWKU MPH OCBOCHHUHU CIIEIHMAIBLHOCTH. ba3oBble 3HaHUS U
npu OCBOEHHUM | YMEHHUS MO0 MaTeMaTUKe B MPO(ecCHOHANBHON U B MOBCEJAHEBHON JAESATEIHLHOCTH.
CIIEIUAIIBHOCTH. MHOXeCTBO, oOIepaluMyd HaJl MHOXECTBaMHU, JuarpaMmbl  Diiepa-Benna.
MHoxecTBa U JIOTHKa Hcnonb3oBaHHe TEOPETUKO-MHOKECTBEHHOI'O arraparta Jjis ONHCAaHUs peajbHbIX OK-01. OK-02
IIPOLIECCOB U SIBJIEHUM B IPO(ECCUOHATIBHON JIEATENbHOCTH, IIPU PEIICHUH 3a]1a4 U3 OK-O3? OK-0 4:
JPYTUX IUCUMILIUH OK-05. OK-06,
Tema 1.2. Copnepxanue yueOHOro Marepuaiia OK-07
Uucna v BBIYUCICHUS Hatypanbenble u nenble yncna. [Ipuznaku qenumoctu 1enbix yucell. PanuoHaibHbie IIK 2.5.
gyrcna. OOBIKHOBEHHBIE W JICCATHYHBIC JApOOH, TMPOLEHTH, OECKOHEYHBIE
nepuoguyeckue apodu. ApupmeTnyeckue onepanuu ¢ padoOHAIbHBIMUA YHCIaMH,
npeoOpa30BaHMs YUCIOBBIX BeIpakeHUH. JleficTBUTEIbHBIC Ynciia. PaninoHanpHbIe U
UppalMoHaJIbHbE 4YHcTaa. ApUPMETHYECKHE OIepalud ¢ JeHCTBUTENbHBIMU
yrcnamu. [IpubnukEHHbIE BBIUKMCICHMS, TIPaBUIIa OKPYIJIEHUS, IPUKHKA U OLIEHKA
pe3ysbTaTa BEIUMCIECHUN
Tema 1.3. Cojnepkanne yueOHOro Marepuana 2
ToxnecrBa u | ToxxaecTBa U TOXKIECTBEHHbIE MpeoOpa3oBaHus. YpaBHEHHE, KOPEHb ypaBHEHHS.
TOXKIECTBCHHBIE HepaBenctBo, pemieHue HepaBeHCTBa. MeTon HMHTEpBanoB. PemeHue nensix u
npeoOpa3oBaHus YpaBHEHUS, | IpOOHO-PALIMOHATIBHBIX ypPABHEHUH M HEPaBEHCTB. lIpHMeHeHHe YpaBHCHUH W
HEPABEHCTBA U UX CUCTEMBI HEPAaBEHCTB K PEIICHHI0 MaTeMaTHYeCKUX 3a7ad U 33/Jay U3 Pa3IM4yHbIX oOacreit
HAyKHU U peasibHOM kU3HU. CHCTEMBI M COBOKYITHOCTH PAllMOHAJIBHBIX YPAaBHEHUN U
HepaBeHCTB. CHCTEMBbl JMHEHHBIX ypaBHEHHH. PelleHne NpHUKIaaHbIX 3a1ad C
IOMOUIbIO CUCTEMBI JINHENHBIX YPaBHEHUI
Tema 1.4. IIpodeccnoHanbHO OPHEHTHPOBAHHOE COAePKaHue (Coaep:KaHue MPHUKJIATHOTO
[IpouieHTHBIE ~ BBIYUCIICHUS | MOLYJISA)
B npodeccuoHanbHblX | [IpuMeHeHne Ipo0eii U MPOLEHTOB ISl PELICHUsI MPUKIIAAHBIX 33/1a4 U3 Pa3InuHbIX

4 O6pazoBaresbHas OPraHM3allUs BIPABE CAMOCTOATEIBLHO ONPEENATh 0C/IE0BATENLHOCTh H3YUEHHUS Pa3Ie/ioB U BXOAIMX B HUX TeM, 4 TAK)Ke NepepacipeieNaTh KOJIMIeCTBO YaCOB s
OCBOCHUsI 00YYAIONIMMHKCS Y4eOHOT0 MaTepraia ¢ y4eToM JIOTHKHA (OPMUPOBaHHS AUCIMIUIMHAPHBIX PE3YJIbTATOB, OOLIMX U MPOGECCHOHATBLHBIX KOMITETSHIHI, MEXKITPEAMETHBIX CBsI3eil C
JPYTUMH TUCITUTUTMHAMHA 0011e00pa30BaTeIbHOr0 U 00MIenpodeCCHOHANBHOTO ITUKIOB yaeoHoro miana OIT CITO
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3ajavax oTpaciel 3HaHUH M peanbHON >KHU3HU. IIpuOMMKEHHBIE BBIYMCICHMS, IpPaBUIIA
OKpYTJICHHUS, TMPUKHIKA W OIEHKAa pe3yibTaTa BBIYHCICHHNA. Pa3Hble CrIOcoObI
BBIYUCIICHUSI TPOLEHTOB. [IpolieHTHBIE BBIYUCICHUS B IPO(ECCHOHATIBHBIX 3a/1a4ax.
[IpumMeHeHne ypaBHEHUH 1 HEPABEHCTB K PELICHUI0 MAaTEMAaTHUECKUX 3a/1a4 U 33734
U3 Pa3JIMYHBIX 00J1aCTel HAYKU U peaJIbHON XKU3HU
Tema 1.5. Cojeprkanne y4eOHOro Matepuaa 2
ITocnenoBarensHOCTH [TocnenoBarenbHOCTH, CHMOCOOBI 3afaHus TOCIEAOBATENbHOCTEH. MOHOTOHHBIE
U IIPOTPECCUU MOCNIEI0OBATENbHOCTH.  Apudmernyeckas U T€OMETpUYecKas  I[POrPecCUu.
Beckoneuno yOwiBaromasi reomerpudeckass mnporpeccus. Cymma OecKOHEYHO
yObIBaromieil reomerpudeckoi nporpeccur. Popmyna CIOKHBIX IPOLEHTOB.
Hcnonp30BaHue TPOTPECCHU Uil PEIISHHs] pPEANbHBIX 3a1ad IMPHUKIATHOTO
Xapakrepa
Tema 1.6. Cojnepxkanne ydeOHOro Marepuana
OyHKIMH U TpaduKh Oyuknus, cnocodbl 3amanus (yskuuu. ['paduk dynkinuu. Bzanmuao obOpaTHbIe
¢ynkuuu. OO6nacTh ompeAereHUs W MHOXKECTBO 3HaueHWH QyHkuuu. Hymu
¢yskuuu. ITpoMexxyTKH 3HaKONOCTOsIHCTBA. YETHBIE M HEUETHBIE (QYHKIMU
Tewma 1.7. Conepxkanue yuebHOro maTepuasa
BxonHoii KOHTpOJIb Bbuucnenuss um mnpeoOpa3zoBaHMs. YpaBHEHHs M HepaBeHcTBa. [Iporpeccuu.
DyHKIMY U TpaduKu
PKT Ne 1 no pazpeny 1
Pasnea 2. Crenenn n kopuu. CteneHHas, noka3areJbHasi M Jiorapupmuyeckas QyHKuus 28
Tema 2.1. Cojneprkanne yueOHOro Marepuana 2
Apudmerndeckuii KOpeHb N— | AprdMeTndeckuii KOpeHb HAaTypaibHOU crerneHu. JleficTBus ¢ apupMeTHISCKUMU
O CTEeNeHU KOpPHSIMH N—OW CTEIICHH
Tema 2.2. Copneprkanue yueOHOro MaTepuaa 2
Crenenu. CrannaptHas | CtenieHp ¢ 1enbiM mokasareneM. CraHmapTHas (Gopma 3amucH JIeHCTBUTEIHHOTO
popma 3amicH | umcna. Mcnonp3oBanue Moaxoasmeil popMbl 3amucH JeHCTBUTENBHBIX YHCEN IS OK-01, OK-02,
JEHCTBUTENBFHOTO YUCIIA pelIeHUs NPaKTHYECKMX 3a1ad W TpeAcCTaBleHHMs jgaHHbIX. CTemeHb ¢ OK-03, OK-04,
panroHaIbHBIM ToKa3aTeneM. CBoiictBa crenenu. IIpeoOpa3oBaHue BbIpakeHUil, OK-05,
COJIEPIKAIHX CTETIEHH C PAIMOHAIBHBIM OKA3aTeNeM OK-06,
Tema 2.3. Copepxanne yueOHOro MaTepuaa 2 OK-07
CrenenHas QyHKIHS CrenenHass ¢yHKUMS C HaTypajJbHBIM M IeNbIM TOKa3areieM. E€ cBolicTBa u
rpaduk. CoiicTBa U rpaduK KOpHS n-0i cTeneHn
Tema 2.4. Copneprxanue yueOHOro MaTepuasa 2

WppanmonanbHble ypaBHEHUS
U HEPAaBEHCTBA

Pelienue nppanyoHaabHbIX YPAaBHEHUN M HEPABEHCTB
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Tema 2.5. Cojeprkanne y4eOHOro MaTepuaa 2
[Ipumenenue CBOMCTB | cniop30BaHUE CBOWCTB CTEHNCHHOW (YHKIMKM TIPH PEIICHUHM YypaBHEHUH U
CTETIEHHOHN (YHKIINH HEPaBEHCTB

Tema 2.6. Copepxanne yueOHOro Marepuasa 2
[TokazaTenpHas ¢byskuus, | ITokasarenpHas QyHKIHS, €€ CBOMCTBA U rpaduK

€€ CBOMCTBA

Tema 2.7. Cojeprkanne y4eOHOro MaTepuaia 2
[Toka3zaTenbHBIC YpaBHEHUS [Toka3zarenbHBIC ypaBHEHHS U HEPABEHCTBA

1 HEPaBEHCTBA

Tewma 2.8. Coneprxkanue yueOHOro mMaTepuasa 2
[Ipumenenue CBOMCTB | Pemienne noka3aTesbHBIX ypaBHEHUHN U MOKa3aTeNbHBIX HEPABEHCTB

MOKa3aTeIbHON (PYHKITUH

Tema 2.9. Cojnepkanne ydeOHOro Marepuana 2
Jlorapudm yucia. | Jlorapudm uncna. JlecITUUHBIN U HATYpalbHbII TOrapru(pMbl

Hecarnunspiit

Y HaTYpaJIbHBIH JIorapu(Mbl

Tema 2.10. Cojneprkanne yueOHOro Matepuana 2
CaoiicTBa norapudmon ITpeoOpa3oBaHue BbIpAXKEHUH, COACPIKAIIMX JIoTapUu (MBI

Tema 2.11. Cojnepkanne ydeOHOro Matepuana 2
Jlorapudmuueckas QyHkuus, | Jlorapudmuueckast QyHKIHs, € CBOWCTBA U rpaduk

€€ CBOMCTBA

Tema 2.12. Coneprxanue yueOHOro MaTepuaia 2
Jlorapu¢miraeckue Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA

YpaBHCHHA U HCPABCHCTBA

Tema 2.13. IpodeccnonaIbHO OPUEHTHPOBAHHOE CO/leP:KaAHUE (COMepPKaHUe MPUKJIATHOTO
Jlorapudmbl B Tpupoae U | MOAYJIsI)

TEXHUKE [Tpumenenue norapupma. Hcrtopus pasButus marematuku. Jlorapupmuueckas
cnupans B mnpupone. Ee maremarmdeckue cBoiictBa. Vcmonb3zoBaHue rpadukoB
(GYHKUIMR I MCCIIeI0BAaHUS TPOLIECCOB U 3aBUCUMOCTEH, KOTOPhIe BO3ZHUKAIOT MIPU
pEeIlIeHUH 3a]a4 U3 pa3InyHbIX o01acTel HAyKH M pealibHOM JKHU3HU

Tema 2.14. Copneprxanue yueOHOro MaTepuasa

[IpumeHenne Pemenue norapudmuueckux ypaBHEHUM U HEPABEHCTB

JorapuMoB K  PEIICHUIO

3a/1a4

Pasnea 3 Ilpsivble ¥ JIOCKOCTH B MIPOCTPAHCTBE
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Tema 3.1. Cojeprkanne y4eOHOro MaTepuaa 2
IToBropenue manumerpuu. | OCHOBHBIE (QUTyphl, (GakThl M TeopeMbl IUIaHUMETpud. OCHOBHBIC TOHSITHS
OcHoBHbIE IOHATHSA | cTepeoMeTpur. Touka, mpsMas, IUIOCKOCTh, HpocTpaHcTBo. [lonarue 00
CTEpPEOMETPUU AKCHOMAaTUYECKOM IIOCTPOCHHHM CTEPEOMETPUM: AKCHOMBI CTEPEOMETPUU U OK-01, OK-02,
CIIECTBUS U3 HUX OK-03, OK-04,
Tema 3.2. CoiepskaHue yueOHOro MaTepuana 2 OK-05, OK-06,
[Ipsimble U TIIOCKOCTH B3aumHOe  pacnonoxeHue IHpsAMBIX B INIPOCTPAHCTBE:  IE€PECEKAIOLIUECS, OK-07
B IPOCTPAHCTBE. | MapajuleNibHbIe W CKpeluBaroluecs: mnpsmelie. I[lapamiensbHocTh OPSIMBIX U 1K 2.5.
ITapamnensHOCTs  MPAMBIX, | TUIOCKOCTEH B MPOCTPAHCTBE:  MapajUieNibHbIe MpsSMble B MPOCTPAHCTBE,
npsiMOi u IJIOCKOCTH, | MapaJIeIbHOCTh TPEX MPSIMBIX, MapajuIeNbHOCTh MPSMOW U IJIOCKOCTU. YTJBI C
IJI0CKOCTEN COHAIIPABJICHHBIMU CTOPOHAaMH, YIrOJd MEXAY HpsIMbIMU B IPOCTPAHCTBE.
[TapanmienbHOCTh TIOCKOCTEH: MapauieNbHbIe IIOCKOCTH, CBOMCTBA MapauIeIbHbIX
wiockoctei. [Ipocreiimme mpocTpaHCTBEHHBIE (UTYpPHI HA IIOCKOCTH: TETpadJp,
Ky0, apajuiesenumne, IOCTPOSHHUE CEUeHUN
Tema 3.3. Cojnepkanne ydeOHOro Marepuana 2
[leprnieH TUKYISIPHOCTD [lepieHAUKYISIPHOCTh MPSMOW W TUIOCKOCTU: TEPIECHIUKYISIPHBIE MpsIMbIE B
MPSIMBIX IIPOCTPAHCTBE, IMpsIMBbIE MapajlielbHble W TEPHEHAUKYJSPHbIE K IUIOCKOCTH,
U TUIOCKOCTEN IPU3HAK MEPHEHIUKYIAPHOCTH MpPSIMOW UM IUIOCKOCTH, TEopemMa O NpsMOH
NEePIEeHIUKYISIPHON MJIOCKOCTH
Tema 3.4. Copneprkanue yueOHOro MaTepuaa 2
VYrael  MexAy — NpAMBIMU | YTIIBI B MPOCTPAHCTBE: YIOJ MEXIY MPSMOW M IUIOCKOCTBIO, JBYTPAHHBIA YTOJI,
U TUIOCKOCTSIMHU JUHENUHBIN yroJl AByrpaHHoro yria. [lepneHaukynsp M HaKJIOHHBIE: pacCTOSTHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSAMOM JJO TUIOCKOCTH, POEKIUs PUTYphI Ha
IJIOCKOCTh. llepneHaAuKyIIpHOCTh MJIOCKOCTEH: MPU3HAK MNEPHEHIAUKYISIPHOCTH
JBYX mockocteil. Teopema 0 TpEX nepneHIuKyIsipax
Tema 3.5. IIpodeccnonabHO OPUEHTHPOBAHHOE CO/IeP:KaHUe (COlepKaHue MPUKJIATHOTO 2
[IpsimMbIe 1 MIIOCKOCTH MOYJIsT)
B [TPAKTHUYECKHX 3aJja4ax PacnonokeHne npsiMbIX U MJIOCKOCTEN B OKpY’KaroleM Mupe (MpUpoje, UCKYCCTBE,
aApXUTEKType, TeXHUKe). PenieHne npakTuko-opueHTUPOBAHHBIX 33434
Tema 3.6. Copnepkanne yaeOHOro MaTeprana 2
OcHoBHbIE B3aumHOe pacnonoxeHue NpsMBIX U IUIOCKOCTEM B mpocrtpaHcTBe. Iloctpoenune
MIPOCTPAHCTBEHHBIC DUTYPHI | ceueHu i
U X B3aUMOpPaCIOJI0KEHUE
Pa3zpnen 4. KoopauHaTsl M BEKTOPHI B IPOCTPAHCTBE 6
Tema 4.1. ‘ Cojeprkanne y4eOHOro MaTepuaa 4
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BexkTopel B INpOCTpaHCTBE.
JIeHCTBUS ¢ BEKTOPAMHU

Bektop Ha muockoctd M B IpocTpaHcTBe. CII0KEHHE W BBIUUTAHUE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha 4uciio. Pa3noskeHne BeKTopa 10 TPEM HEKOMILIaHAPHBIM
BekTopaM. IIpaBuwio mapannenenunena. Pemenwe  3amad, CBA3aHHBIX €
IIPUMEHEHUEM IIPAaBUII ICHCTBUI C BEKTOpaMuU

Tema 4.2. Copneprxanue yueOHOro MaTepuasa 2 OK-01, OK-02,
Koopaunarst B | [IpAaMoyroibHas CHCTEMa KOOPAMHAT B IPOCTpaHcTBE. KOOpAMHATHI BEKTOPA. OK-03, OK-04,
npoctpanctse. Ilpocreiimme | [Ipocreiimme 3amaun B KOOpAMHATaX. YTod Mexay Bekropamu. CKalspHOe OK-05, OK-06,
3a/1a4uu MIPOU3BE/ICHUE BEKTOPOB. BhIUMCIEHHE YIJIOB MEXIY MNPSAMBIMH U ILIOCKOCTSMHU. OK-07
B KOOpPJIMHATAX KoOopAMHATHO-BEKTOPHBI METOJI IPU PEIIICHUH T€OMETPHIECKHX 3a/1a4 IK 2.5.
Tema 4.3. IpodeccnonabHO OPUEHTHPOBAHHOE CO/IeP:KaHUeE (COlMepP:KaHue MPUKJIATHOTO 2
[IpakTHKO-OpUEHTUPOBAHHBIE | MOAYJIsH)
3ajaud  Ha KoopauHaTHOM | KoopnuHaTHash IUIOCKOCTh.  BBIUWCIIEHHE  pacCTOSHUN W IUIomauedl  Ha
IJIOCKOCTHU KOOPJAMHATHOM IJIIOCKOCTH. KoJIM4yeCcTBEHHBIE pacyeTsl
Tema 4.4. Cogepxanue yueOHOro Marepuasa 2
Pemenne 3a1a4 Ha | KoopanHaTHO-BEKTOPHBIA METOJ IPHU PEIICHUH N€OMETPUYECKHUX 3anay. PemieHue
KOOpJUHATBI 3a]a4, CBA3aHHBIX C INPUMEHEHUEM IpPaBUI ACUCTBHH C BEKTOpaMH. 3ajadud
Y BEKTOPHI IUTAHUMETPUU U CTEPEOMETPUN U METObI UX PEILICHUS
Paszpnen 5. OcHoBbI TpUroHOMeTpUH. TpUroHOMeTpHYecKHe PYHKIMH 18
Tema 5.1. Copneprkanue yueOHOro MaTepuaa 2
OCHOBBI TPUTOHOMETPUU CuHyC, KOCMHYC M TaHIE€HC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,

apKTaHreHC  4YMCJIOBOIO  apryMeHTa.  |pUTOHOMETpHYECKas  OKPY>KHOCTb,

olpeielieHue TPUTOHOMETPHUECKUX (PYHKIMHA YHCIOBOrO apryMeHTa
Tema 5.2. Cojneprkanne yueOHOro Matepuana 2
OcHoBHbIE [TpeoOpa3oBanue TPUTOHOMETPUYECKHUX BBIPAXKCHUI. OcHoBHbIE
TPUTOHOMETPHYECKHE TPUTOHOMETPHUYECKHE (OPMYJIBI OK-01, OK-02,
TOXIECTBA OK-03, OK-04,
Tema 5.3. CojieprkaHie y4eOHOTo MaTeprana 2 OK-05, OK-06,
[lepuonuueckue  GyHkuuu. | Oynkius. Ilepuoaudeckue GyHKImMU. TpuUroHOMeTpuueckne (GYHKIUH, HUX OK-07
Tpuronomerpuueckue CBOMCTBA U rpaduKu MK 2.5.
byHKIUN
Tema 5.4. Copnepkanne y4eOHOro MaTepuana 2
[IpeoOpazoBanue rpadukos | CxkaTue U pacTspKeHHE TPahUKOB TPUTOHOMETPHUCSCKUX (DYHKIIUI.
TPUTOHOMETPUYECKUX [Tpeobpa3zoBanre rpaduKOB TPUTOHOMETPUUECKUX (PYHKIIHIA
byHKIMI
Tema 5.5. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE CO/IepP:KaHue (COoMep:KaHue MPUKJIATHOTO 2
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Onucanue
MIPOU3BOJICTBEHHBIX
MPOIIECCOB € ITOMOIIBIO
rpaduKoB GyHKIHIA

MO/1YJIfA)

Hcnonp30BaHne CBOMCTB TPUTOHOMETPHUECKUX (YHKUUN B HPO(hecCHOHATBHBIX
3agadax. Mcmomp3oBaHue rpadukoB (DYHKIUA ISl MCCIEIOBaHUS IPOLIECCOB U
3aBHCHUMOCTEH, KOTOpbI€ BO3HHMKAIOT MPHU PEIICHUU 3a7ady M3 JOPYrHX y4eOHBIX
JIMCLHUILIIMH U PeaJIbHON )KU3HU

Tema 5.6. Cojeprkanne y4eOHOro Matepuaa 2
OO6patHble Ob6parnbie pynknun. OOpaTtHble TpUroHOMETpUdeckue (yHKIMU. VX CBOHCTBa U
TPUTOHOMETPUYECKHUE rpaduxu
byHKIUI
Tema 5.7. Cogepxanue yueOHOro MaTrepuasa 2
Tpuronomerpuueckue Pemienne TpuroHOMETpUYECKUX YpaBHEHUN
ypaBHEHUs
Tewma 5.8. Coneprkanue yueOHOro MaTepuana 2
Tpuronomerpuueckue [Tpumepsl TPUTOHOMETPUIECKHUE HEPABEHCTBA. Pemntenue MPOCTEUIINX
HCPAaBCHCTBA TPUTOHOMETPUYECKUX HEPABEHCTB B TOM YHCIE C HCIOJb30BAHUEM CBOMCTB
byHKIMA
PKT Ne 2 nio paznenam 2-5
Tema 5.9. Copneprkanue yueOHOro MaTepuaa 2
Pemenue 3a1a4 | TpuroHoMeTpuiecKue BbIpaKEHUs, ypaBHEHHS U HEpaBEHCTBaA
TPUTOHOMETPUH
Paznen 6. [IpousBoanas pyHkuumn, ee npuMeHeHue 20
Tema 6.1. Monoronnocts | Conmeprkanue ydeOHOro Matepuana 2
byHKIUH. OkcTpemyMsbl | [IpoMeKyTKH MOHOTOHHOCTH (YHKIUH. MakCHMyMBbl U MHHUMYMBI (YHKIUH.
byHKIIH. Toukn | HanGomnpIiee 1 HauMeHbIIIee 3HaYCHUE (PYHKIIMN HA TIPOMEKYTKE
JKCTpEMyMa
Tema 6.2. [TonsaTne Copnepkanne yaeOHOro MaTeprana 2 OK-01. OK-02
0 HenpepblBHOCTU PyHKIMK | HenpepbiBHbIe QYHKIKMH. METOI HHTEPBAJIOB JIJIsl PELICHHS HEPABEHCTB OK-O3’ OK-0 4'
Tema 6.3. Cogneprkanne yaeOHOro Matepuana 2 OK-OSJ OK-OG:
[TpousBoaHas GyHKIIUN [TpousBognass ¢yuknuu. [IpousBomHbie dneMeHTapHbIX (GyHKIUNA. Dopmysl 012_07
HAX0XJIEHUs TPOU3BOTHON CYMMBI, IPOU3BECHHS M YACTHOTO MK 2.5.
Tema 6.4. Copneprkanue yueOHOTo MaTepuaa 2
I'eomeTpuueckuit cMbIc | ['eomeTpuueckuil CMBICT TMPOM3BOAHOM (YHKIMH — YIJIOBOM KO3(pQHUIHEHT
IIPOU3BOHOMN KacaTelbHOM K rpaduky QyHKIMM B TOUKe. YpaBHEHHE KacaTelbHOM K Trpaduky
byHKIIUU
Tema 6.5. IpodeccnoHaIbHO OPUEHTHPOBAHHOE CO/IeP:KaHUe (COolMepP:KaHue MPUKJIATHOTO 2
Pu3nYECKHl CMBICJI | MOZLYJISA)
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MPOU3BOIHOMN Ousnveckuil (MEXaHUYECKU) CMBICT TPOU3BOAHOW. [IprMeHeHHe TpPOW3BOIHON
B poecCHOHANBHBIX | JUIS OTIPEEIICHUsI CKOPOCTH MPOoIiecca, 3aJaHHOT0 (OpMYJIOi Wi TpaduKoM
3aj1a4ax
Tema 6.6. Cojeprkanne y4eOHOro MaTepuaa 2
IIpumenenne npousBoAHOM | Bo3pactanue u yObiBaHue (YHKIMH, COOTBETCTBHE BO3pAcTaHUS U YOBIBaHUS
K HCCIeNOBaHUI0 (QYHKUUH | QyHKIMU 3HAKY MPOM3BOJAHOM. I[IprMeHEeHHe NPOU3BOMHON K HCCIIEIOBAHUIO
Ha MOHOTOHHOCTh U | GyHKIMHA HA MOHOTOHHOCTB M 9KCTPEMYMBI.
HKCTPEMYMBI
Tema 6.7. Cojneprxkanue yueOHOro maTepuasa 2
Hccnenosanue (GyHKIMI | AnropuT™  MCcieoBaHus (QYHKIUA M MOCTPOEHHs ee TpaduKka ¢ MOMOIIBIO
¥ TIOCTpOCHHUE TpaduKOB npousBogHoM. [locTpoenue rpagukoB MHOTOUICHOB C HMCIOJNB30BAHHEM ammapara
MaTeMaTU4YeCcKOro aHanu3a. Mictopust pa3BUTHSL MATEMaTHYECKOIO aHAIN3a
Tema 6.8. Cogepxanue yueOHOro Marepuasa 2
HauGonbiiee n Haumenslluee | HaxoxkaeHne HauOONBIIETO M HAMMEHBIIETO 3HAYCHHsS (YHKIMH Ha OTPE3KeE.
3HaueHus  QyHKUUM  Ha | [IpuMeHeHHe MPOM3BOIHOM [T HAXOXKICHHUS HAUITYUIIErO PEIICHUS B IPUKIIATHBIX
OTpEe3Ke 3aja4yax, IS OIpENEeJeHUs] CKOpPOCTU Ipolecca, 3aJaHHOro (opMysoNn uin
rpaguKoM
Tema 6.9. IIpodeccnonaIbHO OPUEHTHPOBAHHOE CO/IeP:KaHUe (COAepPKaHHue MPUKJIATHOIO 2
HaxoxneHue ontuMaibHOTO | MOIYJIsSA)
pesynbrata ¢ noMOIIBIO | [IpuknagHble 3aayu, B TOM YHCIIE COLMAIbHO-3KOHOMHYECKOTO M (PU3UUYECKOTO
IIPOU3BOTHOM B | XapakTepa, X pelIeHne CPeCTBaMU MaTeMaTHYECKOTo aHaTu3a
MPAKTUYECKHUX 3aJa4ax
Tema 6.10. Pemenue 3amau. | ConepxaHue ydeOHOro MaTepHuaia 2
ITponsBonHas Gynkuuy, | ludpdepenunposanne  Gynkuuid. HccnenoBanue  QyHKIOMHA € ITOMOIIBIO
ee IPUMEHEHUE npon3BoHOM. Hanbosnbiiee 1 HanMeHblliee 3HaYeHHs] HyHKIIUU
PKT Ne 3 no pazneny 6
Pa3znen 7. MHOTOrpaHHHMKHM M TeJIa BpallleHUs 34
Tema 7.1. Coneprxanue yueOHOro MaTepuasa 2
MHororpaHHUKH [ToHsiTHE MHOTOTpAaHHHKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHMKA, BBITYKJIbIE U
HEBBIMYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKAa MHOTOTPaHHUKA
Tema 7.2. Cogneprkanne yaeOHOro Matepuana 2
[Tpu3zma. IIpsamas | [Tpu3ma: n-yroiapHasi MpU3Ma; TPAaHU U OCHOBAHUS MPU3MBI; MpsSMas U HAKJIOHHAs OK-01, OK-02,
U IIpaBUJILHAS [IPU3MBEI NpuU3Mbl; OOKOBasg ® TIOJHAs TIOBEPXHOCTh TPU3MBI. JIEMEHTBHI TPU3MBL. OK-03, OK-04,
[TpaBusbHAs IpU3Ma OK-05, OK-06,
Tema 7.3. Copepxanne yueOHOr0 MaTrepuasa 2 OK-07
[Tapannenenunen, Kyo [Tapaynenenunen, NpIMOYTOABHBIN Tapajuienenunea U ero cpoictBa. KyoO. I[IK 2.5.
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Ceuenue ky0a, mapajuienenumnena

Tema 7.4. Cojeprkanne y4eOHOro Matepuasa

[Mupamuna. IIpaBunbnas | [lupamMuaa: n-yronbHas NUpaMyia, TPaHHM U OCHOBaHHME MUPAMUIBI; OOKOBas H
nupamuja. VYceueHHas | mosHasi MOBEPXHOCTh MMUPAMHUIBL; MIPABHIIbHAS M YCCUEHHAS MUPaMUAA. DJIECMEHTHI
nupamuia nupaMu/ibl. Berurcienue 3J€eMEHTOB MHOTOTPaHHUKOB: pE0pa, AMATOHAIIH, YIJIbI
Tema 7.5. Cojeprkanne y4eOHOro Matepuasa

bokoBas u nonnHas | [Imomans OOKOBOH MOBEPXHOCTH M TIOJNHOM MOBEPXHOCTH MPSIMON MPHU3MBI,
ITOBEPXHOCTH IIPU3MBL, | IJIOLIa/Ib OCHOBAHUM, TeOpeMa 0 OOKOBOM MOBEPXHOCTH MpAMOM npu3mbl. [Lnomans
MTUPAMU/IBI OOKOBOM IIOBEPXHOCTHM M IOBEPXHOCTH MPABWJIBHOM NHUpPaMUJbl, TEOpemMa o

o1 GOKOBOM MOBEPXHOCTH YCEUEHHOM MUPaMUIbI
Tema 7.6. Cojnepkanne ydeOHOro Marepuana

JIBI>KeHHE B IPOCTPAHCTBE.
CuMMeTpHs B IPOCTPAHCTBE

I[BI/I)KCHI/IC B IMPOCTPAHCTBC. CI/IMMeTpI/IH B IMPOCTPAHCTBC: CUMMCTPHA
OTHOCHUTCIIBHO TOYKH, HpﬂMOﬁ, IUIOCKOCTH. DJIEMCHTBI CUMMCTPUHU B MMUpaMUIax,
MmapaJuICICIrIICaax

Tema 7.7. Cogepxanue yueOHOro Marepuasa

[IpaBuiibHbBIE [TonsiTue mNpaBUIBHOIO MHOTOTPAaHHMKA; IpaBWIbHAs IpU3Ma W IpaBUJIbHAs

MHOT'OTpaHHUKH, UX | mupamMuja; MpaBUIbHAS TPEYrojbHas MUpaMUIa U MPaBWIBHBIN TeTpa’ap; KyoO.

CBOICTBa [IpencraBieHye o NpaBUIbLHBIX MHOTOIPAHHUKAX: OKTAad/Ip, AOJEKa’Ap U UKOCABIP.
JIBukeHMe B INIPOCTPAHCTBE.  ODJEMEHTBl CUMMETPUHM B IPABHIBHBIX
MHOTOTpaHHHUKaX

Tema 7.8. Cummerpus B | [IpodeccnoHAIBHO OPHEHTHPOBAHHOE COAEP/KaHME (COAePKAHUE NPUKJIATHOIO

npodeccumu. Ceuenus | MOayJIsA)

MHOTOTPaHHUKOB CummeTpuss B TpUpPOJE, AapXUTEKType, TEXHUKe, B ObITy, B mpodeccum.

B npodeccroHanbHbIX | Mcronb30BaHue JBIKCHUH B MPOCTPAHCTBE MPH PEIICHHU MPOPECCHOHATBHBIX

3aa4ax 3ana4y. CeueHus npusmbl U nupamusl. IlocTpoeHne ceueHuii MHOTOTPaHHHKOB,
UCIIONIb3YSl METOJ CIJIeZIOB. BBIMOJIHEHHE BBIHOCHBIX IUIOCKMX 4YepTexeill u3
PHCYHKOB IPOCTHIX 00beMHBIX (pUryp (BHI CBEPXY, COOKY,CHH3Y)

Tema 7.9. Cogneprkanne yaeOHOro Matepuana

Hunuuap, ero | Hunuaaprudeckas MOBEpXHOCTb, 00pa3yroIye IUIMHIPUYECKONH TOBEPXHOCTH, OCh

COCTABJISIFOLIHE. Cevenne | mumuHApHYECKOW TOBEepXHOCTH. LMamHIp: OCHOBaHHMS W OOKOBasl MOBEPXHOCTB,

LWIMHIpA oOpasyrolias U OcCh; IUIOIAAb OOKOBOM M TOJHOHN moBepxHOCTH. M300paxenue
HWIMH]pa Ha TiockocTH. Pa3Béprka nunuuapa. CedeHus UuiIMHIpa (IIOCKOCTBIO,
napajsiesIbHONW WK NepHeHIUKYIISIPHON OCH IMJIMHIPA)

Tema 7.10. Coneprkanne yaeOHOro MaTepuaa

Konyc, ero cocrasmistomue.
CedeHue KoHyca

Konunueckas moBepXHOCTb, 00pa3yolie KOHUYECKOM MOBEPXHOCTH, OCh U BEpIINHA
KoHHYeckoi moBepxHocTH. KoHyc: ocHOBaHME M BeplIMHA, 00pa3yolias M OCh;
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TJI01a]Th OOKOBOM M IMOJTHOM MOBEPXHOCTH

Tema 7.11.
VYceuennblii konyc. CedyeHnue
YCEUEHHOI'0 KOHYyca

Copepxanue yueOHOro Marepuasa

Ycedu€HHBIN KOHYC: 00pa3ylolue W BBICOTA; OCHOBAHUS M OOKOBasi MOBEPXHOCTb.
H3o0paxenne KkoHyca Ha TIUIOCKOCTH. Pa3Béprka konyca. CedeHus KOHyca
(TII0CKOCTHIO, NApauIEIbHOM OCHOBAaHUIO, M IUIOCKOCTBIO, IMPOXOASALIEH uepes
BEPIINHY)

Tema 7.12.
[Iap u cdepa, ux cedecHus

Conepkanue yueOHOro MaTepraia

Cdepa u map: ueHtp, paanyc, AMaMeTp; IIomaab noBepxHoctu chepsl. Banmuoe
pacmioniokeHue cdepbl W IJIOCKOCTH; KacaTelbHas IUIOCKOCTh K  cdepe.
H3ob6paxenue chepsl, mapa Ha miaockoctu. Ceyenus mapa

Tema 7.13.

I[lonsatne 006 o00BeMe Tema.
OOBeMbl MHOTOTPaHHUKOB W
TEJ1 BpaIllCHHS

Cojnepkanne ydeOHOro Marepuana

[Tonsitue 06 o0BEMe. OcHOBHBIC CBOWCTBA 00BEMOB Tel. OOBEM NIHpaMUIbI,
pU3MBI IWIHHJIPA, KoHyca. O0BEM 11apa u miomaias chepsl

Tema 7.14.
O0BEMBI u [UIOLIAAA
MOBEPXHOCTEN MOJOOHBIX Tel

Coneprkanue yueOHOro MaTepuana

HOI[O6HBI€ TCJla B IIPOCTPAHCTBC. CooTHo1IeHuA MCKAY IuIomaasamMunu HOBCpXHOCTeﬁ
1 00bEMaMu HOIIO6HI)IX TCJI

Tema 7.15.

Copepxanue yueOHOro MaTepuana

Komb6unanuu MHororpaHHuk, onmvcaHHbIl okoyio cdepbl. Cdepa, BNMcaHHAsSE B MHOTOIPAaHHUK
MHOTOTPAaHHHKOB M TEN | WM B TEJIO BpalleHsl. MHOrOrpaHHMK, BIIMCAHHBII B TEJIO BPAICHUS

BpallleHUs

Tema 7.16. IIpodeccnoHanbHO OPHEHTHPOBAHHOE COAEPKaAHUE (CONepKaHNe NPUKJIATHOTO
Komb6unanuu MOAYJIs)

reOMETPUUECKUX  Tel  Ha | Mcnonb30BaHue KOMOMHAIMI MHOTOTPAaHHUKOB U TEJI BPAIlIEHUS Ha IPAKTUKE
MIPaKTUKE

Tema 7.17. Pemenue 3amauy.
MHororpanHukn ¥ Tena
BpalIeHUs

Copepxanrie yueOHOro MaTepuasa

Bbruncnenne BenuuuH  (ATMHA, yroja, oO0beM, IUJIOWAAb  [OBEPXHOCTH)
TreOMEeTPUYECKUX (DUTYD, UCTIONB3Ysl U3yUEHHBIE (POPMYIIBI U METO/IBI

PKT Ne 4 no pazgeny 7

Pasjen 8. IlepBooOpasnasi pyHKuMHU, ee NpUMeHEeHHE

Tema 8.1. Copneprkanne ydeOHOro MaTepuana

IlepBooOpasHas pyHKIMU [TepBooOpaznas. Tabauia nepBooOpa3HBIX

Tema 8.2. [Tnomane | Conepikanue yueOHOTO MaTepuaia

KPUBOJMHENHONW  Tpaneuuu. | MHTerpa, ero reoMmeTpuieckuii 1 (pu3mdecKuii cMpICi. Berancienne nHTerpaia mo
dopmyna Herotona — | dopmyne HeroTona-Jleiibnuma

JleiiOHuua

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-06,
OK-07
TIK 2.5.
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Tema 8.3. IIpodeccnonaibHO OPUEHTHPOBAHHOE CO/IeP:KaHUe (COolMepP:KaHue MPUKJIATHOTO 2

OnpeneneHHbli UHTETpall | MOAYJIsSA)

B npodeccuonanbHoM | Pemenune 3aau Ha MPUMEHEHNUE WHTETpalia TS BEIYMCIICHHST (DU3NUCCKUX BEIUYNH

JESITEIbHOCTH U KU3HU Y IIommaaen

Tema 8.4. Pemenue 3amau | Comepkanue ydeOHOTO MaTepuaia 2

Ha Haxoxaenue | [leppoobpasHas u uHTErpal

nepBooOpazHon PKT Ne 5 no pazneny 8

U €€ IPUMEHEHUE

Pa3nen 9. Teopusi BeposiTHOCTElH M CTATHCTHKA 12

Tema 9.1. Cogepxanue yueOHOro Marepuasa 2

[IpencraBnenue naHHeiX | [IpeacraBieHne maHHBIX ¢ momouipio  Tabmun w - gmarpamm.  Cpennee

U OlMcaTeNnbHas CTaTUCTHKA | apudMeTHUecKoe, MeauaHa, HauOoIlblliee M HaWMEHBIIee 3HAYeHUs, pa3Max,
JICHIepCcusi, CTAHIaPTHOE OTKJIOHEHHE YHCIOBBIX HA0OPOB

Tema 9.2. IpodeccnonaibHO OPUEHTHPOBAHHOE CO/leP:KaHUeE (COMepP:KaHue MPUKJIATHOTO

CocraBienue TaOJIUL | MOAYJIST)

U JUarpaMM Ha MPaKTUKE [lepBuynas 00pabOTKa CTATUCTUYECKUX NaHHBIX. | paduueckoe ux mpencTaBIeHUE.
HaxoxneHnune cpeqHuX XapaKTepUCTHK, HaOMIOgaeMbIX JaHHBIX. [Ipumenenue
CTaTUCTHYECKUX METOIOB JJIs pelieHus Mpo(ecCHOHANBHBIX 3a/1a4

Tema 9.3. Copneprkanue yueOHOro MaTepuaa 2

Omnepanun Haj coObITHAMY, | CiaydaiiHble SKCHEPHUMEHTHI (OMBITBI) M CIIyYailHbIe COOBITHSA. ODJIEMEHTapHbIC

HaJ BEPOATHOCTAMH. | COOBITHS (MCX0abl). BeposTHOCTh cimywaiiHOro coObiTusa. biau3ocTs 4YacToThl U

VYcnoBHas BEpOATHOCTD BEPOATHOCTH cOObITHH. CiryyaliHble ONBITHI C PABHOBO3MOKHBIMH 3JI€EMEHTAPHBIMU
coObITUsIMH.  BeposiTHocTH ~ cOObITHH B ONBITaX C  PaBHOBO3MO>KHBIMHU
AJIEMEHTapHBIMUA ~ COOBITHSIMUA.  Omepanii  HaJg  COOBITUSIMHU:  TIepeceueHue,
o0beIMHEHNHE, TPOTUBOIOJIOXKHBIE coObITHA. Jlunarpammel Oiinepa. Popmyna
CIIOKEHMSI BEPOSITHOCTEH. YCIIOBHAs BEPOSITHOCTh. YMHOXKEHHE BEPOSTHOCTEM.
Hepeso ciryyaiiHOro skcniepuMenTa. Popmyiia MoJHOW BepossTHOCTU. HezaBrucumeblie
COOBITHS

Tema 9.4. Coneprkanue yueOHOro MaTepuaa 2

DneMeHTbl KOMOMHATOPUKH Komb6unaropuoe mnpaBuino ymHoxkeHus. IlepectanoBku u Qaxrtopuan. Yuciao
coueranuii. TpeyroapHuk Ilackans. @opmyna 6uHoma HeloToHa

Tema 9.5. IpodeccnonaIbHO OPUEHTHPOBAHHOE CO/IepP:KaHue (Colep:KaHue MPUKJIATHOIO 2

BepositHOCTB MOAYJIsT)

B npodecCHOHANbHBIX | BhiuncieHne BEpoSTHOCTEH ¢ UCMOb30BaHUuEeM (opMyst komMOuHaTopuku. OIreHKa

3aa4ax BEPOSITHOCTH  COOBITHMS B  NPO(ECCHOHANBHON  JeATeNnbHOCTH.  PemieHue

poQ)eCCHOHANIBHBIX 3a]1a4 Ha BEPOSITHOCTh COOBITHS
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Tema 9.6. Cojeprkanne y4eOHOro MaTepuaa

Cepun  mocnenoBaTeNbHBIX | BUHAPHBIN Cioy4aiHbIH ONBIT (MCIBITAHKE), yClleX W Heymada. HeszaBucumbie

UCIBITAHUHN ucnbiTanusi. Cepus HE3aBUCHUMBIX HCHBITAaHUW 10 TmiepBoro ycmexa. Cepus
HE3aBHCHUMBIX UCIbITaHul bepHymu

Tema 9.7. Copepxanne yueOHOro Marepraa

Cityuaiinbie BenunHEbl | CiiyyaliHas BenumuuHa. Pacnipenenenue BeposiTHocTed. Jlmarpamma pacnpeaeieHus.

U pacIpeieacHusl.
Martematuueckoe OXKUIaHHE
CIIy4aiiHOM BEJTMYUHBI

[Ipumepsl pacmpeneneHuii, B TOM 4YHCJIE, T€OMETPHYECKOe W OWHOMHAIBHOE.
YuciioBble XapaKTEPUCTUKHU CIy4YalHbIX BEJIWYMH: MAaTeMaTHYECKOE OXKHJIAHHE,
JUCIIEPCUSl U CTaHJIAPTHOE OTKJIOHEHHe. [IpuMepsl IpUMEHEHHUsT MaTEMAaTHYECKOro
0’KMJIaHMsI, B TOM YHUCJE B 3a/ladyax W3 IOBCEIHEBHOM XU3HHM. MaTemaTuuyeckoe
OXHJaHWEe OWHAPHOHN CIlydallHOW BEIWYHHBI. MaTreMaTH4eCKOe OKUIAHHE CyMMBbI
CIy4yalHbIX BEJIMYMH. MaTreMaTuueckoe 0KUJAAHUE U AUCIEPCHUS] TEOMETPUUYECKOTO
¥ OMHOMHAJIBHOTO pacIpeesIeHIH

Tema 9.8. Cogepxanue yueOHOro Marepuasa 2
3akoH  OosplIMX  4HMced | 3aKOH OOJIBIIMX YUCET M €ro pojb B HaykKe, IpUpoJe U oOluecTBe. BrIOOpOUHBIH
HenpepsiBHblE  CilydaliHble | METOJ HMCClieOBaHMi. [IpuMepbl HENPEepBIBHBIX CIydYailHBIX BelHuuH. DYHKIUS
BEJIMYMHBI (pacrpesiesieHns). | IVIOTHOCTH  pacipesiesicHus. PaBHOMeEpHOE pachpeeieHHe W ero CBOMCTBA.
Hopmanenoe pacnpenenenue | IToHsTHE 0 HOPMAJIBHOM paclpeesieHUH
Tema 9.9. Pemenne 3amau | ComeprkaHue yueOHOro Matepuasa
KOMOMHATOPHUKHU, CTATUCTHKM | DiieMeHThl KOMOWHATOpUKU. COOBITHE, BEpOSTHOCTH COOBbITHA. CHOXEHHE U
Y TEOPHUH BEPOATHOCTEN YMHOKEHHE BEPOATHOCTEN
PKT Ne 6 o pazneny 9
IIpodeccnonanbHO OPHMEHTHPOBAHHOE COJlCPKAHHME 12
BapuaTuBHBI NPUKJIATHOH MOLYJIB®

Paznen 10. MaTtemMaTu4ecKuii npakTuKym® 4
Tema 10.1. Copnepkanne ydeOHOro MaTeprana 2

ManI/II_IBI " OIIpCACIINTCIIN

CriocoObl perieHus: cucTeM JIMHEHHbIX ypaBHeHUH. [lonsTus: marpuna 2x2 u 3x3,
onpenenuTens Marpunbl. Meron ['aycca penieHuss CUCTEM JIMHEWHBIX YPaBHEHHI.
Pemenue npukinagabix 3a1a4. IlpumMeHeHne MaTpuil B MHPOpPMATHKE

Tema 10.2.

Conepxanue yueOHOro MaTeprasia

> O6pasoBareNbHas OPraHU3alKs CAMOCTOATENLHO ONpEeNAeT CoepKaHue BApUATHBHOTO MPHUKIIAIHOTO MOYIIS, HEOOXO0IMMOE Il OCBOEHHS pean3yeMoil podeccuu/ crenuanbHOCTH 1
(dopMHUpyeT pa3leNbl U TEMBI I H3YUYCHHs U3 00JIacTeld MaTeMaTHKH: KOMIUICKCHBIC YMCIIa, IMHEWHas anreOpa, BEKTOpHas anredpa, TEOpUs MHOXKECTB, TPUTOHOMETPHS, aHATUTHYCCKAs
TEOMETPHsI, MATEMATHYCCKUI aHAIN3, MHTErPAIbHOE UCUUCIICHUE, MAaTEeMaTHYCCKasl JIOTHKA, CTATHCTHKA, KOMOWHATOPHUKA.

OO0pa3oBatenbHas OpraHU3alKs CAaMOCTOSATEIIFHO pa3padaThIBACT 3a1a4H U MPAKTHYCCKHE PaOOThI MPOPECCUOHANTBHON HATIPABICHHOCTH, COOTBETCTBYIOIINE COACPKAHHUIO TEM pa3zeia.

¢ ITpumep pacnpenesenus yacos pasaena 10.
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DJIEeMEHTBI BEKTOPHOM

KOMHHaHapHBIe BCKTODBLI. Paznoxxenne BEKTOpa IIO0 TpPEM HEKOMINIAHAPHBIM

anreopsl BEKTOpaM. YpaBHEHHE IUIOCKOCTU. ['eOMETpHYECKUI CMBICT ONpeAeauTens 2x2.
Pemenrie npukiajHbIX 3a1a4

Tema 10.3. Cojeprkanne y4eOHOro MaTepuaa 2

KomiiekcHele yncna [Tonsitue kommexkcHoro uucia. ConpspkeHHblE KOMILIEKCHBIE YHMCIa, MOIYJb U
apryMeHT KOMIUIEKCHOro uyucina. @dopma 3amuMcu  KOMILJIEKCHOTO — YHclia
(reomeTpuyeckasi, TPUTOHOMETpUYECKas, anreOpamueckas). Apudmernueckue
JIEHCTBUS C KOMIJIEKCHBIMH YHCJIaMU

Tema 10.4. Cojnepkanne y4eOHOro Marepuana

I'pader [Tonstue rpada. Csasublii rpad, nepeBo, UK rpad Ha TIOCKOCTH. Pemienue
NpUKIaAHBIX 3a1a4. [Ipumenenne rpada B nuHdopmMaTuke

Tema 10.5. Cogepxanue yueOHOro Marepuasa 2

3anauu mareMaTuueckol | Bapmanmonnsiii  psin.  [lomuron wacror u  rucrorpamma. CTaTHCTHYECKHUE

CTaTUCTUKH XapaKTePUCTHKU psijia HaOII0JaeMbIX TaHHBIX

Tema 10.6. Cogepxanue yueOHOro Marepuasa

Jlornueckue onepanuu | Jlornueckue onepauuu. I[Ipumenenue nuarpamm Oiliepa—Benna ans peuieHue

C MHOXECTBAMH TEOPETUKO-MHOKECTBEHHBIX 3a/lad Mpo(ecCHOHATbHOM HampaBlIEHHOCTH, 3ajay
MHPOPMATUKU W JAPYTruX Y4eOHBIX JAUCHUIUIMH W JUI1 ONHUCAHMS pealIbHbIX
IIPOLIECCOB U SIBJICHUI

Tema 10.7. Cojnepkanne yueOHOro Marepuana 2

Pemenue 3aga4 | [I[puMeHeHne W3yYeHHBIX MaTeMAaTHYEeCKUX (aKTOB K pEIHICHUI0 3a7ad U3

MaTEMATHYECKOTO pa3IMYHBIX 00JIaCTel HAYKH U PEATbHOM KU3HU

MpaKkTHUKyMa PKT Ne 7 no pazneny 10

KoncyabTanus 2

IIpomexyTOUYHAsA aTTECTANMSA: 3a4eT C OLCHKOM, IK3aMeH 18

Bcero: 176
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3 YCJIOBUA PEAJIMBALIMU JUCHUIIIMHBI <MATEMATHUKA»
3.1. TpeOboBaHusi K MUHUMAJbHOMY MATEPHAJIbHO-TEXHUYECKOMY 00eCleYeHUI0

OcBoeHne  mporpaMMbl  00IIEOOpa30OBATEIBHOW  YUE€OHOW  JAWCIUIUIMHBI
«MaremaTuka» mpeArnojaraeT Haluyhue B MOpodecCHOHAIbHOW 00pa3oBaTeNbHOM
OpraHM3aliM, peaju3ylolie o0pa3oBaTeNbHYI0 MPOrPaMMy CpPEAHETO  OOIIero
obpazoBanmsi B mnpenenax ocBoenuss OIIOII CIIO wa 6a3e OCHOBHOTO OOIIETO
oOpa3oBaHus, y4yeOHoro kaobusHera. I[loMemeHue kaOWHETa OJDKHO YIOBJIETBOPSATH
TpeOboBaHusIM TOocTaHOBJIeHUsT OT 28 ceHtsOps 2020 roma Ne28 OO0 yTBepKIeHUU
canutapsbix npaBui CII 2.4.3648-20 "CaHnutapHO-31UIEMUOIOTHYECKUE TPEOOBAHUS K
OpraHu3alMsIM BOCIHUTAHUS U O0yUEHHUs, OTAbIXA U 03JI0POBJICHUS IeTel U MOJIOACKHU" U
OBITh OCHAIIIEH THUIIOBBIM OOOpPYJOBaHUEM, YKa3aHHBIM B HACTOSIIHUX TPeOOBaHHUAX, B
TOM YHCIIe CIEUUaTU3UPOBAHHON YyueOHOM MeOenbl0 M CpelCcTBaMH OO0YYeHHS,
JIOCTaTOYHBIMHU JIJ1s1 BBITIOJTHEHUSI TPEOOBAaHUI K YPOBHIO MOATOTOBKU 00YyYarOIUXCsl.

No HaunmenoBaHue yueOHBIX

. OcHaIeHHOCTh Y4eOHBIX TOMEIICHU I
/1 MOMEIICHUM

MenoBas gocka — 1

[Mapra — 23

Cron —2

Cryn — 47

kad KHIWKHBIT — 1

1 Kabuner marematuku [TopTpeTsl 1isi KaOMHETa MaTeMaTHKH -1

" | (VJIK-202) KOMIIIeKT H3MepUTENbHBIX HHCTPYMEHTOB-1

DkpaH (epeHocHoi) Ha mratuse 218 - 1

I[Mpoextop View Sonic PA503W (niepenocHoit) — 1
Hoyt6yx Lenovo Idea Pad L340-15IWL (niepenocHoii) ¢
HEOOXOIUMMbIM KOMIUIEKTOM JIMLICH3UOHHOTO
porpaMMHOro odecrieueHus — 1

Menosas nocka - 1

ITapra — 31

Cryn —56

Cron—-1

Kabuner marematuku Tpubyna — 1

2. (VJIK-219) [Ixa¢ KHWKHEIH — 1

DkpaH (repeHocHoi) Ha mTaTuBe 218 — 1

I[Mpoextop View Sonic PAS03W -1

Hoyt0yx Lenovo Idea Pad L340-15IWL ¢ HeoOXxomumbiM
KOMIUIEKTOM JIMIIEH3HOHHOTO TPOrPAMMHOTO 00eCTIeYeHH s

-1

Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHI
(KOMILIEKT JIMIIEH3HOHHOTO0 U ¢B0OoaHOrO0 I10)

Ne | Ha3Banue (muuensus\ceoooaHoe I10)

1. | Windows 7 JINLIEH3US

2. | Paint. NET cBobogHoe I[10

3. | Cucrema ymnpaBiaeHHUs TUCTAHIIMOHHBIM cBobogHoe 110
oOyuenrem Moodle

4. | UudopmMaiimoHHO-TIPaBOBbIE CUCTEMBI" cBoOoHoe [10 mis
["apant" u "Koncynprant" 00yJaroImxcsl

5. | Microsoft office 2007 JIULEH3USA
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6. | CucTeMbl aHTUBUPYCHOM 3aITUTHI JIMIICH3US
naboparopuu Kacnepckoro

3.2 TH®POPMAIIMOHHOE OBECIIEYHEHUE OBYYEHUA

OcHoBHas JuTEeparypa:
OcHoBHas JuTEparypa:

1. MaremaTuka : ajreOpa W Hayaja MaTeMaTHYECKOrO aHajau3a, I'e€OMETpHs.
Anrebpa W Hayana wmareMmarudyeckoro anammsa. 10—11 xmaccel : 0a30BbId U
yrryOnéuubiil ypoBaH : yueOHuk / L. A. Anumos, FO. M. Komsirun, M. B. TkauéBa [u
ap.]. — 11-e usn., crep. — Mocksa : IlpocBemenune, 2023. — 463 ¢. — ISBN 978-5-09-
107210-5.— TeKcT : 37eKTPOHHBIH.

2. Maremaruka: anrebpa M Hayaja MaTeMaTHUYECKOro aHalln3a, T'€OMETPHS.
I'eomerpus: 10—11-i1 kiaccel: 0a30BbId U yriyOn€HHBIA ypoBHU : yueOnuk / JI. C.
AranacsH, b. B. , K. C. [u ap.]. — 11-e uzn., crep. — Mocksa : IIpocsenienue, 2023. —
287 c. — ISBN 978-5-09-103606-0. — TeKcT : 3IeKTPOHHBIH.

JlonoiHUTEIbHAS JIUTEpATypa:
1. boromonoB H. B. Marematuka : y4eOHUK JJIs1 cpeHEro npodhecCuoHaIbHOTO

ob6pazosanust / H. B. boromonosg, II. 1. Camoiinenko. — 5-e usn., nepepad. u gom. -
Mockga : U3narensctBo FOpaiit, 2024. — 401 c. — (IIpodeccuonansHoe oOpa3oBaHue).
— ISBN 978-5-534-07878-7. — URL.: https://urait.ru/bcode/536607.—  Tekct
AIEKTPOHHBIN.

2. bammakoB M.M. Maremaruka: yuebnuk / M.M. bammakoB. — Mockaa:
KnoPyc, 2022. — 394 c¢. — ISBN 978-5-406-09589-8. @— URL:

https://book.ru/book/943210. — TekcT: 37K TPOHHBIH.

3. byameik I'. M. Martematuka / I'. M. bynapik. — 2-e u3g., crep. — CaHKT-
[TerepOypr : Jlamp, 2024. — 156 c¢. — ISBN 978-5-507-48578-9. — URL:
https://e.lanbook.com/book/356150.— TekcT : 37K TPOHHBIH.

4. KeitmanoB A. M. Matemaruka : yueOHoe nocodue s cro / A. M. KertmaHoB,
E. K. Jleitnaprac, C. I'. MsicnuBenn. — 4-e uzn., crep. — Cankt-IletepOypr : Jlanb,
2024. — 288 c. — ISBN 978-5-507-49226-8. — URL:
https://e.lanbook.com/book/383453.— TekcT : 3neKTPOHHBIH.

Ilepeyens pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKAUMOHHOM  CeTH
«HTepHET», HEOOXOIUMBIX /ISl OCBOEHHUSI JUCHHTIMHBI

1. Tazera «MaremaTtuka» uzgarenbckoro aoma «llepBoe ceHTsOps»: calT. —
URL: http://mat.1september.ru (mata oOpamenus 10.04. 2025).— Pexum poctymna:
CBOOOHBIN. — TEKCT: 2IEKTPOHHBIM.

2. OOpa3oBarenbHbli MaTeMaTuueckuili cailt Exponenta.ru: caitit. — URL:
http://www.exponenta.ru (nata oopamenus 10.04. 2025).— Pexxum moctyna: ¢cBOOOIHBIH
— TeKCT: JIEKTPOHHBIM.
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3.  OOmepoccuiickuii ~ MaremaTuyeckuit  moprtain:  cair. —  URL:
http://www.mathnet.ru(gara oopamenus 10.04. 2025).— Pexum mocTyma: cBOOOIHBIN —
TeKCT: JIIEKTPOHHBIN.

4. KOHTPOJIb 1 OILIEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOM JUCHUIIIINHBI
«MATEMATUKA»

4.1 KoHTpoJb U OLlEeHKA Pe3yJIbTATOB 0CBOEHUS] YUeOHOMH TUCIMILINHBI

[enp kaxxa0¥l GopMbI KOHTPOJISL — 3aPUKCUPOBATH IPUOOPETEHHBIE 00YUYAIOIIUMCS
B pe3yJbTaTe€ OCBOEHUS Y4YEOHOM IUCUMIUIMHBI 3HAHUS, YMEHUS, CIOCOOCTBYIOIIHE
GbOpMUPOBAHUIO KOMITETEHITUH.

KOHTpOJIb U OLIEHKa PacKphIBAIOTCA Y€pPE3 YCBOCHHBIE 3HAHUS U MPUOOPETEHHBIE
oOyJarouMMucCsi ~ yMEHHs,  HalpaBlieHHble Ha  (QopMuUpoBaHME  OOMIMX U
MpoECCHOHANIBHBIX KoMmmeTeHIMi. KommneTreHuun AOKHBI OBITh COOTHECEHBI C
MpEAMETHBIMA pe3ysbTaTamMu. JIJIsI KOHTPOJII W OLEHKU pe3yJbTaTOB OOy4YEHHUS
Mpeno/iaBaresib BbIOMpaeT (OpMbl U METOJIBI C YUETOM IpOo(decCHOHaIU3aluu 00yYeHus
10 IPOTPaMMe JUCLUIUINHBI.

B TeueHue cemecTpa UCHOIB3YIOTCS CIEAYIOIINE BUABI KOHTPOJIA:

- TEKYILINH,

- pyOEKHBIH.

BxonHo# KOHTposb poBOAUTCA B opMe coOeceOBaHMs Ha MEPBOM 3aHSTUU C
LEJNbI0 ONpPENEeICHUs MOTHUBALMM CTYJEHTOB K HW3YYCHHIO Y4YEOHOH IUCHUIUIMHBI
«MaremaTuka» Win €€ OTCYTCTBHS 111 KOPPEKIIUU METOIUKH MPETOogaBaHus.

Tekymuii KOHTPOJIb MPEACTaBIseT CO0OM TPOBEPKY YCBOCHHS y4YEOHOTO
Marepuana TEOPETUYECKOTO U MPAKTUYECKOro XapakTepa, PEryJsipHO OCYILIECTBISEMYIO
Ha MPOTSKEHUU CEMECTpA.

Texyuii KOHTPOJIb 3HAHUN OCYHIECTBISETCS B ()OpPME YCTHOTO M MUCHbMEHHOTO
ompoca CTyJEHTOB Ha 3aHATUAX, HalMcaHUWE M 3ammTa pedepara, COOOIIECHUS WU
COCTaBJICHHE Mpe3eHTaluu (10 BBIOOPY), BBHIMOJIHEHUS] MUCbMEHHBIX CaMOCTOSITENIbHbIX,
(pOHTAIBHBIX U KOHTPOJIBHBIX PadOT, MPOBEPKU OOIIMX U UHIMBUIYAJTbHBIX 3aJaHUH, B
pamMKax caMOCTOATEIbHON padOoThl, a TaKKe OJAHKOBOTO TECTUPOBAHUA.

CamocTosiTenbHble pabOTHI TPeIHAa3HAYEHBI JIJIs1 KOHTPOJI YMEHUS pelaTh 3a1auu
Y BBINIOJIHATH YIPAKHEHUSI IO TPOUAEHHOU TEME.

KoHTposbHbIE pabOTHl TArOTCS IJIs MTPOBEPKH 3HAHWUN M YMEHUN 00ydaronuxcs,
MOJIyYeHHBIX B pe3yJibTaTe H3y4YeHUs paszjaena. MoxkeT 3aHMMaTh 4acTh Y4eOHOTro
3aHATHS C pa300pPOM MPABUIILHBIX PEIICHUIN HA CIEAYIOIIEM 3aHATHH.

Texyuuii KOHTPOJIb TPAIAULUOHHO CIYKUT OCHOBHBIM CPEICTBOM OOECIEUEHUs B
y4eOHOM TMpolecce «OoOpaTHOM CBA3W» MEXKAYy TMpernojaBareieM H O0O0ydarolumcs,
HEOOXOIUMON IS CTUMYJIUPOBAHUS PaOOTHI OOYYAIOUIUXCS M COBEPIICHCTBOBAHUS
METOJIMKH MPEToJaBaHus YUeOHbIX TUCIHUILIUH.

Py6exxubie koHTposibHbie TOukM (PKT) mo aucuumniuHe omnpeznesneHbl B BUJE
KOHTPOJIbHOM (ITPOBEPOYHOI) pabOThl WM OJAHKOBOTO TECTHPOBAHMSI MOCIE U3YUYCHHUS
paszena WIH HECKOJbKMX TEMAaTHYECKH OJM3KUX pa3leloB MO JUCUHUIUIMHE. Bcero
npenmnosnaraercs nmposectu 2 PKT B nepBom cemectpe u 5 PKT Bo BTopom cemecTpe.
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Tembl PKT

1 cemecTp

PKT Nel KontponpsHhas pabota «ToxnecTBa U TOXKIECTBEHHbIE TPEOOPA3OBAHMS.

IHocenoBaTenIbHOCTIY

PKT Ne2 KontponpsHas pabora «CreneHnas u gorapudmuueckas GyHKIAN
PKT Ne3 KontponbHas pabGota «lIpsmble MW TIJIOCKOCTH B NPOCTPAHCTBE.

Koopaunate! u BEKTOpHD»

2 cemecTp

PKT Ne4 KontposbHas pabora « Tpuronomerpuueckue @ynkiuu. [IponsBonas.
UccnenoBanue GyHKIMU C TOMOIIBIO TPOU3BOIHOM
PKT NeS KontposbHast pabota «Tena u moBepXHOCTH BpaleHUsI.

[TepBooOpazHas»

PKT Ne6 KonrposbHas pabota «Q51eMEeHTb KOMOMHATOPUKH. BeposTHOCTh
coObITUsI. CTAaTUCTUUECKUE XaPAKTEPUCTUKU CITyYaHBIX BEJTMUYUHY
PKT Ne7 (MKP) UtoroBasi KOHTposbHas padoTa «OnpeaesuTeNd U MaTPUIIb.
Onepanuu HaJi KOMIUIEKCHBIMU YUCIaMU»

Oo6mas/npodeccuoHanbHast Pa3znen/Tema Tun OLIEHOYHBIX
KOMIIeTEeHI[H S MepONpUsITHS
OK 01. Bwibupats cmocobsl | Tema 1.1, 1.2IT-o/c’, 1.3, 1.4 II-o/c, 1.5I1- | TectupoBanue
pelieHns 3amau | 0/C, 1.6, 1.7. VYceTHBIT onpoc
npoeCCuOHATLHOM Tempr 2.1 - 2.12, 2.131T-0/c, 2.14. MartemaTn4ecKkuit
JIEATEIbHOCTH  IIPUMEHUTEIHBHO Tempi 3.1 - 3.4, 3.511-0/c, 3.6. JUKTAHT
Tewmsl 4.1, 4.2, 4.311-0/c, 4.4.
K pa3JIMYHBIM KOHTEKCTaM Temsi 5.1-5.4, 5.5 TI-o/c, 5.6 -5.9. [Ipencrasnenue
Temsl 6.1- 6.4, 6.5I1-0/c, 6.6 - 6.8, pe3yIpTaTOB
6.9 IT-o/c, 6.10. MpPaKTUYECKUX padboT
Temsr 7.1- 7.7, 7.8 I1-o/c, 7.9 - 7.15, 7.16 | 3ammra
IT-o/c, 7.17. WHIMBHUIYaJIbHBIX
Temsr 8.1, 8.2, 8.3I1-0/c, 8.4. MPOEKTOR

Tems1 9.1, 9.2 IT-0/c, 9.3, 9.4,
9.5 IT-o/c, 9.6 - 9.9.

KonTtponbHas pabora

P10 TI-o/c Brimonnenue
3aIaHUI
MIPOMEXKYTOYHOU
aTTeCcTaluu
OK 02. Ucnonws3oBare | Tema 1.1, 1.2I1-o/c, 1.3, 1.4 TI-o/c, 1.5I1- | TectupoBanue
COBpEMEHHbIe cpejcTBa momcka, | 0/C, 1.6, 1.7. YcTHBIN ompoc
AHANN34 Temer 2.1 - 2.12, 2.1311-0/c, 2.14. MareMaTuueckuii
U MHTEpHpeTanuu UHGOpMaIuy, %eMH ii i 43;’ 43551_11_[_(;/0’ 4346' JUKTAHT
n nnopuaumonbie | 1ol 5.1-5.4,5.5 n'féfé’, 5.6 -5.0. Tpencrapnenme
TCXHOJIOTHA Tewmsr1 6.1- 6.4, 6.511-0/c, 6.6 - 6.8, PE3yIbTaTOB
I BBIIIOJTHECHU S 3agad | 6.9 I1-o/c, 6.10. MIPaKTHYECCKUX pa60T
npodeccHoHaIbHON Temsr 7.1- 7.7, 7.8 II-0/c, 7.9 - 7.15, 7.16 | 3amwura
NEeATEILHOCTH -o/c, 7.17. WHUBUTy AIbHBIX
Temsr 8.1, 8.2, 8.3I1-0/c, 8.4. MPOEKTOB

Temn1 9.1, 9.2 IT-0/c, 9.3, 9.4,
9.5 IT-o/c, 9.6 - 9.9.

KontponpHas padora
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P10 IT-o/c Brmonuenue
3aJaHuN
IIPOMEKYTOUHOU
aTTeCTaluu
OK 03. [TnanupoBate | Tema 1.1, 1.2I1-0/c, 1.3, 1.4 I1-o/c, 1.511- | TectupoBanue
U PEATU30BbIBATh COOCTBCHHOE o/c, 1.6, 1.7. YCTHBIN onpoc
poeCCHOHATBHOE Tembi 2.1 -2.12, 2.1311-0/c, 2.14. MaTtemaTHyecKkuii
" JMYHOCTHOE a3BUTHE Tempt 3.1 - 3.4, 3.5I-0/c, 3.6. JTUKTAHT
P * | Temsr 4.1, 4.2, 4.311-0/c, 4.4. o
IpeAPHHIMATEILCKYIO Temsr 5.1-5.4, 5.5 IT-0/c, 5.6 -5.9. PCACTABICHHC
ACATEIILHOCTD Tewms! 6.1- 6.4, 6.5I1-0/C, 6.6 - 6.8, pe3yIpTaTOB
B mpodeccuoHanbHOil  cdepe, | 6.9 [T-o/c, 6.10. MPAKTHYIECKUX PadoT
HCIIOJIB30BATh snanus | Temsr 7.1- 7.7, 7.8 I1-o/c, 7.9 - 7.15, 7.16 | 3amwura
10 TPaBOBOM M (UHAHCOBOM [-o/c, 7.17. WHIMBHUIYaJIbHBIX
IPaMOTHOCTH B Pa3IMYHBIX Temwi 8.1, 8.2, 8.311-0/c, 8.4. IIPOEKTOB
Tems1 9.1, 9.2 IT-0/c, 9.3, 9.4,
KU3HCHHBIX CHTYaIUsAX 9.5 [-0/c. 9.6 - 9.9 KonTposbHas padota
P10 TI-o ;c BBIHOJ'II;ICHI/IC
3aaHui
IIPOMEKYTOYHON
aTTecTaluu
OK 04. Oddextusno | Tema 1.1, 1.211-o/c, 1.3, 1.4 I1-o/c, 1.511- | [IpencraBicHue
B3aMMOJICHCTBOBATh o/c, 1.6, 1.7. pe3yIbTaToB
U paboTath B  KOJUICKTHBE Tempr 2.1 - 2.12, 2.1311-0/c, 2.14. NPaKTUYECKUX paboT
Temnl 3.1 - 3.4, 3.5I1-0/c, 3.6.
1 KOMaH/Ie 3ammra

Temsr 4.1, 4.2, 4.311-0/c, 4.4.

Temst 5.1-5.4, 5.5 1-o/c, 5.6 -5.9. MHAMBUAYaTBHEIX

Tewmsl 6.1- 6.4, 6.5I1-0/c, 6.6 - 6.8, HIPOCKTOB

6.9 I1-o/c, 6.10.

Temwr 7.1- 7.7, 7.8 I1-0/c, 7.9 - 7.15, 7.16

IT-o/c, 7.17.

Tewmsr 8.1, 8.2, 8.3I1-0/c, 8.4.

Temr1 9.1, 9.2 IT-0/c, 9.3, 9.4,

9.5 IT-o/c, 9.6 - 9.9.

P10 IT-o/c
OK 05. OcymectBnsate yctayto | Tema 1.1, 1.2I1-o/c, 1.3, 1.4 T1-o/c, 1.511- | TectupoBanue
¥ THCHMEHHYI0 KoMMyHuKamumio | 0/C, 1.6, 1.7. VYeTHbII onpoc
Ha rocymapcTBeHHOM  s3pike | LeMbl 2.1-2.12,2.13M-0/c, 2.14. MartemaTnaeckuii
PoccmiicKoit Deneparn Temsl 3.1 - 3.4, 3.5I1-0/c, 3.6. MKTaHT

. | Temn1 4.1, 4.2, 4.311-0/c, 4.4.

C y4eTOM 0COOEHHOCTEH Temst 5.1-5.4, 5.5 TI-0/c, 5.6 -5.9. [IpencraBnenue
COLMATBHOTO U  KYJIBTYPHOTO | Tempr 6.1- 6.4, 6.511-0/C, 6.6 - 6.8, pe3yNbTaToOB

KOHTCKCTa

6.9 I1-o/c, 6.10.

Temer 7.1- 7.7, 7.8 I1-0/c, 7.9 - 7.15, 7.16
II-o/c, 7.17.

Tewmer 8.1, 8.2, 8.3I1-0/c, 8.4.

Temr1 9.1, 9.2 IT-0/c, 9.3, 9.4,

9.5 IT-o/c, 9.6 - 9.9.

P10 IT-o/c

MPAKTHYECKHUX padoT
3ammura
WHIMBUTYaTbHBIX
MPOEKTOB
KoHTtponbHas pabota
Bremonaenue
3aJaHuH
IIPOMEKYTOUHOU
aTTecTalyuu

OK 06. ITposBasATh IrpaxkaaHCKO-

Tema 1.1, 1.2I1-o/c, 1.3, 1.4 II-o/c, 1.5I1-
o/c, 1.6, 1.7.

YcTHBIT onpoc
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MIaTPUOTUYECKYIO nosunmto, | Temsr 2.1 -2.12, 2.1311-0/c, 2.14. IIpencrasinenue
JIEMOHCTPHPOBAaTh  OCO3HAHHOE | 1CMBI 3.1-3.4,3.5II-0/c, 3.6. pe3yabTaToB
HOBEJICHUE Tempr 4.1, 4.2, 4.311-0/c, 4.4. NPAKTUYECKUX PaboT
HL  OCHOBE TDAHIHOHHEIX Temsr 5.1-5.4, 5.5 IT-0/c, 5.6 -5.9. Jammra
N Temn1 6.1- 6.4, 6.511-0/c, 6.6 - 6.8,
POCCUICKHX YXOBHO= | ¢ o [T_o/c. 6.10, WHIMBUTyJTbHBIX
HPaBCTBCHHBIX UEHHOCTeH, | Tempr 7.1- 7.7, 7.8 IT-o/c, 7.9 - 7.15, 7.16 | MPOCKTOB
B TOM uucie ¢ yderoMm | [I-o/c, 7.17. Brinonnenue
rapMOHH3AIUN Temnr 8.1, 8.2, 8.311-0/c, 8.4. 3aJaHuI
MEKHAIMOHAJIbHBIX Temsr 9.1, 9.2 11-0/c, 9.3, 9.4, MIPOMEKYTOUHOMN
u MEXPETUTHO3HBIX 9.5 Il-0/c, 9.6 - 9.9. aTTecTaluu
OTHOILEHUH, [IPUMEHATD P10 TI-ofc
CTaHIapPTHI
AHTHUKOPPYIIIUOHHOTO
MOBE/ICHUS
OK 07. ConetictBoBare | Tema 1.1, 1.211-o/c, 1.3, 1.4 TI-o/c, 1.5I1- | TectupoBanue
COXPaHEHUIO okpyxaromeii | 0/C, 1.6, 1.7. YcTHBIN onpoc
cpeibl,  pecypcocGeperxkennto, | LeMbl 2.1 - 2.12, 2.13T-0/c, 2.14. MaTtemaTnyeckuii
pEMEHATH SHAHMS Temsr 3.1 - 3.4, 3.5I1-0/c, 3.6. MKTAHT
Temn1 4.1, 4.2, 4.311-0/c, 4.4.
00 U3MEHEHUH KIMMATA, | oy 5154, 5.5 TT-0/c, 5.6 -5.9, IIpencraBnenue
TIPUHIIHAITBI OEpeIKIMBOTO | Tempr 6.1- 6.4, 6.511-0/C, 6.6 - 6.8, pe3yJbTaToB
MIPOU3BOJICTBA, spdextuBHO | 6.9 [T-0/C, 6.10. MpaKTUYECKUX padboT
JICHCTBOBATh Temsr 7.1- 7.7, 7.8 I1-o/c, 7.9 - 7.15, 7.16 | 3ammra
B UpE3BBIYAITHBIX CUTYAIHSIX IT-o/c, 7.17. WHIMBHUIYaJIbHBIX
Temsr 8.1, 8.2, 8.3I1-0/c, 8.4. MPOEKTOR
Tems1 9.1, 9.2 T1-0/c, 9.3, 9.4, KoHTpostbHas paGoTa
9.5 TI-0/c, 9.6 - 9.9.
P10 TI-o/c Brinonnenue
3aIaHU I
IIPOMEKYTOUHON
aTTecTaluu
K 2.5. Cocrasnare | [1-o/c TectupoBanue
(uHaHCOBYIO MoOjenh Ou3Hec- VYerHbll onpoc
IUIaHA. MaremaTuueckui
JTUKTAHT
[IpencraBnenue
pe3yNbTaToB

MPaKTUYECKUX padoT
3amura

WHIUBUTy aIbHBIX
MIPOEKTOB
KonTpomnpHas pabota
Brmonnenue
3aJaHui
MPOMEKYTOUHOMN
aTTecTaluu
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4.2 ®OPMA ITPOMEXYTOUYHOM ATTECTAIIMH CTYJAEHTOB
1O YYEBHOU JUCHUIIJIMHE

MeTtoauka npoBeneauss UKP u 3x3amena. [IlpumepHbie BONPOCHI M 3aJaHUS K
HNKPII u 5x3ameny. Kputepuu ounenxku 3uHannii B pamkax UKP u 3x3amena.
DopMa NPOMEKYTOUYHOM ATTECTALUU.

@®opMbI TPOMEKYTOYHOM aTTECTAL[MU M0 MAaTEMATHUKE, YCTAHOBJIEHHAs padO4YuM
yueOHbIM Mm1aHoM, - MKP B koHIE MepBOro cemecTpa U sk3ameH - CIAETCA HAa MEPBOM
Kypce B KOHIIE BTOPOI'O CEMeECTpa.

Metoauka nposenennss UKP

B cootBerctBumn c¢ aeiictByrommMm B Kypckom I'AY mnonoxeHuem o TeKyuieu
YCIEBAEMOCTH W MPOMEXKYTOUYHOM arrecTtauuu CcTyaeHToB (Qakynbrera CIIO
oOyyJarouiics MOXeT OBITh OCBOOOXAECH INpENnojaBaTeieM OT CAadd 3adera MpHu
YCJIOBUU BBITIOJTHEHHUS BCEX PYOCKHBIX KOHTPOJBHBIX TOUEK HA «XOPOIIO» U «OTIUYHOM.

Utoroass koutponbHas padora (MKP) mo nucuuminHe ompenencHa B BUJIE
TEOPETUYECKOr0 BOIIPOCA WIM UTOTOBOIO TECTA, & TAKKE MPAKTUUYECKOM 3a/1a4yu B KOHIIE
MIEPBOTO CEMECTpPa U MpEJCTaBICHAa B OLEHOYHBIX Marepuanax. Bcero mpeanosnaraercs
nposectu 1 PKT u UKP B nepBom cemectpe.

Ecnu cTynaeHT He BBINONHSET 3aJaHUsT B paMKax pPyOeKHOro KOHTPOJS Ha
«XOPOIIOY» / «OTIUYHOY», TO MPOXOIUT MPOMEKYTOUHYIO aTTECTALMIO B TPAJAUIIMOHHOMN
dopme. 3ader (MKP) mpoBoauTcst Ha mociaeaHEM 3aHSATHN B BUJE KOHTPOJIBHON pabOTHI
Wik OJaHKOBOTO TecTUpoBaHus. Ha BwimonHeHWe 3agaHuil oTBoauTcs 60 MUHYT, IO
pe3yJibTaTaM MPOBEPKU CTYJEHT IIOJy4YaeT 3ayTE€HO, €CIM OIEHKAa HE HUXe <«3»-
YIOBJIETBOPUTEIBHO U HE 3a4TE€HO, eciiu pe3yabTaT UKP «2»- HeyoBIeTBOPUTENLHO.

IIpumepHsbie Bonpocskl U 3aganus kK UKP

(OK 01-OK 07, TIK 2.5)

1 cemecTp
Axcuomsl crepeoMmeTpri. [locTpoeHne MI0CKOCTH MO MPSMOM U TOYKE BHE €€.
[TocTpoeHune MIOCKOCTH O TPEM TOUKAM, HE JIEKAIIUM Ha OJTHOU MPSIMOI.
B3aumHoe pacnonoxeHue JByX NpsIMbIX B IPOCTPAHCTBE.
B3aumHoe pacnonoxeHue NpsiMol U INIOCKOCTH B ITPOCTPAHCTBE.
[TapannenpsHOCTH NpsAMON U TIOCKOCTH. [IpH3HaK nmapamieabHOCTH MPSAMON U TUIOCKOCTH.
[TapannensHOCTh MIIOCKOCTEN. [IpU3HAK MapalIeTbHOCTH TIOCKOCTEM.
[TapamensHOCTB TIOCKOCTEN. CBOMCTBA NAPAIIENBHBIX MIJIOCKOCTEM.
[lepnennukynspuble npsimbie. CBONCTBA NEPIIEHANKYISIPHBIX MPSIMBIX.
[lepneHUKyIAPHOCTD NPSIMOM U IUIOCKOCTHU. IIpu3HaK NEepHeHAUKYIIAPHOCTH IPSIMOU U
IIJIOCKOCTH.

. Teopemsl CBSA3M MEXAY NapauIeIbHOCTBIO MPSAMBIX U UX NEPIEHIUKYIIPHOCTBIO K
IIJIOCKOCTH.

11. Teopema o Tpex NEpIEHIUKYIISIPaAX.

12. IleprieHANKYIAP U HAKIOHHAS. YTOJ MEXAY MPSAMON U MIIOCKOCTBIO.

13. JIByrpanHsiii yroi. JINHEHHBINH yTroj ABYTPaHHOTO yIJIa.

14. TlepieHAUKYJISIPHOCTH TUIOCKOCTEH. [Ipru3HaK MepHeHANKYISIPHOCTH TIIIOCKOCTEH.
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1.
2.

3.

. Beruucnure: sinl:%ﬁ; COS(405° ); tg(—%}; Ctg(Sﬂj.

. Beraucnure: a) 5arccos% + 3arcsin[— g} 0) sin(4 arccos(— %) — 2arctg 3

IIpumepnsbie 3aganusa k UKP

Breraucnure: 23-5- 343% .

Pemnre HepaBeHCTBO: _2A-bx <0.
(x+3)(x-9)

Haiinure 3nayeHue Beipaxkenust 5—log, (34 )

4

. Pemure ypaBHeHue: 2\/§COS; -3=0.

. Beruncnure: tg2x, ecom tgx = %

8. IMocrpoiite rpaduk GyHKEH y = 2sin3x.
9. Pemmte ypaBHenue: a) 6sin’ x+5cosx—7 =0;
cosx < —,
10. PemmTe cucremMy HEpaBEHCTB: 21
COSX 2> ——;
11. Jlokakute TOX/IECTBO:
1+2cosx+cos2x ) X sin2x —sin3x +sin4x
=—ctg"=; 0) =1g3x.
I+ cos2x—2cosx 2 c0s2x —cos3x + cosdx

12. Pemmte ypaBHEHUE k? —2k+5=0
13. Byner nu uucno z = 1 + i kopHeM ypaBHeHus z2 — 2i = 0
14. Yopocture  (2+i)-(1-2i) +3i

15. Bprunciute: a) lim

n>-2n+2 . X>—6Xx+9
— = im=——=
n>» 3n% +6n +12 x>3  x2 —3x

Kpurepuu ouenku 3nanuii B pamkax UKP.

[Ipu BBICTAaBJICHMH OLICHKHA IO 3a4eTy C OIEHKOW MpernojaBaTesib PYKOBOJCTBYETCS

5

3

CHEAYIOUUMU KPUTEPUSIMU:
(omauyHo) - CTYyJACHT TOKa3bIBaeT TTyOOKHWE OCO3HAHHBIC 3HAHMS IO OCBEIIAEMOMY
BOIIPOCY, CBOOOJHO TPHMEHSET €ro Jisl PEIIeHUs MPaKTHYEeCKUX 3a/1ay, BIIaJieeT
OCHOBHBIMU TOHATHUSIMH, TEPMHUHOJOTHEMN; OTBET IOJHBIA, HOKA3aTEIIbHbIN, YETKHM,
IPAMOTHBIMN.

(xopowio) - CTYyACHT TIOKa3bIBaeT TJIyOOKO€ W TIOJHOE YCBOEHHUE COJEPIKAHMS
Marepuana, yMeeT MpaBUIbLHO U J0Ka3aTeIbHO U3Jarath MpOrpaMMHBINA MaTepua, 0e3
3aTpyAHEHUM OTBE€YAET Ha IIOCTABJEHHbIE BOMPOCHL. JlOMyCKaeT OTHAEIbHBIE
HE3HAYUTEIbHbIE HETOYHOCTH B ()OpPME U CTHUJIE OTBETA.

(yoosnemeopumenvho) - CTYJIEHT TIOHMMaeT OCHOBHOE COJep)kKaHuEe Y4YeOHOM
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POrpaMMBbl, YMEET IMOKa3bIBaTh MPAKTUYECKOE MPUMEHEHHE IMOJYYCHHBIX 3HAHHIA.
Bmecte ¢ TeM gomyckaeT OTHEIbHBIE OIMMOKKA, HETOYHOCTH B COACPXKAHUH H
oOpMIIGHUH OTBETa, KOTOPHIE HCIPABISIET TOJBKO C TOMOIIBIO TMPENoaBaTesl.
OTBeT He ABIACTCS JOCTATOYHO MOCIIEI0BATEILHBIM, TI0Ka3aTEIBbHBIM U TPAMOTHBIM.

2 (neyoosnremeopumenbHo) - CTYJACHT WMEET CYIIECTBCHHBIE MPOOEIbI B 3HAHUSX,
JIOMyCKAaeT OIMMOKH, HE BBIICISET TJIABHOTO, CYIIECTBEHHOTo B oTBeTe. OTBET
MMOBEPXHOCTHBIN, 0€3/10Ka3aTEIbHBIN, JOIMYCKAIOTCS PEUCBHIC OIMUOKH.

MeToauka npoBeaeHusi JK3aMeHa

@®opMbI TPOMEKYTOYHOM aTTECTAI[MU MO0 MaTeMAaTHUKE, YCTAHOBJIEHHAs pabouYuM
y4eOHBIM IUTAHOM, - 9K3aMeH - CIAETCsl Ha TIEPBOM Kypce B KOHIIE BTOPOTO CEMECTPA.

B cootBercTBHM ¢ AeicTByrOIUM B llonokeHnemM 0 TEKyIeM KOHTPOJIE 3HAHUU U
npomMexyTouHoi arrectraruu  obOyuaromumxcst ¢akyinpreta CIIO B Kypckom TAY
CTY/ICHT, BBITIOJTHUBIINNA BCE pyOEKHbIE KOHTPOJIbHBIE TOUKU Ha «4» U «5», MOXKET OBbITh
OCBOOOXKJIEH OT CHAauu 3K3aMeHa. EMy mpocTaBisieTcs HUTOroBasi OLEHKA HAa OCHOBE
pE3yIbTATOB, MOTYYEHHBIX HA PYOEKHBIX KOHTPOJIbHBIX TOUKAX.

PyGexnbie koHTpoasHble Touku (PKT) no aucnumniauHe onpeneneHsl B BUAE JIBYX
KOHTPOJBHBIX Pa0d0T WM TECTUPOBAHUS B 1 ceMecTpe W MSATh KOHTPOJIBHBIX padOT WU
TECTUPOBAHUS BO 2 CEMECTPE.

Ecnu cryneHT He BBINOJIHAET 337aHUS B paMKax pPyOEKHOT0 KOHTPOJSI Ha
«XOpOLIO» U «OTIUYHO», TO MPOXOJIUT IMPOMEKYTOUYHYIO aTTECTALMUIO B TPAAULMOHHOU
dopMme. Ox3amen mpenronaraeT OTBET CTYJIEHTa Ha 2 BONpOCAa U pEIICHHE 3a/Jayu.
DK3aMeH IPOBOJUTCS B YCTAHOBIIEHHOE PACIIMCAHUEM BPEMsI DK3aMEHALMOHHOW HEEIIH.
Bo Bpems npoBeaeHMs SK3aMeHa B ayAUTOPUU OJHOBPEMEHHO MPUCYTCTBYET HE Oosee 5
ctyaeHToB. Ha moAroTtoBky k orBeTy naercsa He Oonee 40 munyt. Jlasiee — oAuH CTYJEHT
OTBEYAET, OCTAIbHBIE TOTOBATCS.

IIpumepHbIe BOMPOCHI K IK3aMeHY
(OK 01-OK 07, TIK 2.5)

1.  Ilensle yncna.

2.  PanuoHasbHBIE YKCIA.

3.  VppanuoHanbHBIE YHCTIA.

4.  KoMmmeKkcHble Yucha.

5. Kopens crenenu N > 1 u ero cBoiicTna.

6. IlousATHe O cTeNeHU ¢ MPOU3BOJIBHBIM MoKa3aTeneM. CBOICTBA CTeTeHEH.

7.  Tlonstue norapudma urcia. CBoicTBa JjorapudmoB. JlecaTuunbie U HATypajdbHbIE JOTapU(MBI.
8.  Jlorapu¢m npousBeneHus IBYX MOJTOKUTEIBHBIX YUCEN (C J0Ka3aTEIbCTBOM).

9.  Jlorapu¢m 9acTHOTO BYX TOJOXHUTEIBHBIX YHCEI (C JJOKA3aTEIHCTBOM).

10.  Jlorapu¢m cTeneHu MoioKUTELHOTO YHcia (C J0Ka3aTeIbCTBOM).

11.  ®opmymsl npeoOpa3oBaHus CYMMBI U PA3HOCTH CHHYCOB B MPOU3BEACHUE.

12.  ®opmyibl mpeobpa3zoBaHusi CYMMBI U pa3HOCTH KOCHHYCOB B IIPOU3BEICHHE.

13.  ®opmyisl IpeoOpa3zoBaHUs CYMMBI U pa3HOCTH TAHI'€HCOB, CyMMBbI U Pa3HOCTH KOTAHT€HCOB.
14.  Ilpocreiiine TpPUrOHOMETPUYECKUE YPABHEHMUSL.

15.  TIpocreiimme TpPUTOHOMETPUIECKHE HEPABEHCTBRA.

16.  ApkcuHyc, apKKOCHHYC, apKTaHT€HC YHCIIA.

17.  OOGparHBIC TPUTOHOMETPUYECKUE (QYHKIIHH.

18.  Ywucnonas ¢pynkius. CriocoOs! 3ananus pyHkiun. O6macTs onpeneneHus QyHKINH.
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19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
S57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.

OcHoOBHBIE CBOMCTBA (YYHKIIMH (MOHOTOHHOCTbD, YETHOCTh U HEUYETHOCTH ).
OO6patHble QYyHKIIMH U X TpaUKH.

CrenenHas QyHKIUS.

CoiicTBa U rpaduk QyHKIHU ¥ = SINX.

CgoiicTBa u rpaduk GyHKIHH ) - COSX.

CgoiictBa u rpaduk pyHxmm y =tgx .

CgoiicTtBa u rpaduk GyHKIHH y = CIgX .

CoiicTBa u rpaduk noxkazaTeabHON GYHKINH.

CgoiicTBa u rpaduk JorapuGMUIEcKon HyHKIIUH.

[TpeoOpa3zoBanus rpadukos.

PanyoHasibHble ypaBHEHUSI M HEPABEHCTBA.

[Toka3zarenbpHbIC ypaBHEHHS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHUs U HEPAaBEHCTBA.

HppaunroHanbHble YpaBHEHUS 1 HEPABEHCTBA.

Cucremsl ypaBHeHUI. MeTo/ibl peleHus.

CucreMbl HEpaBEHCTB.

[Tpupamenue GpyHKIMHU, IPUPAIIEHUE apTyMEHTA, FEOMETPUUECKUI CMBICIT.
IIpousBogHass. MexaHM4ECKUI U TEOMETPUYECKUN CMBICII IIPOU3BOIHOM.
[Tpon3BoiHas CyMMBI, IPOU3BEJCHUS, YACTHOTO.

[Tpon3BoIHBIE OCHOBHBIX 3JIEMEHTAPHBIX (YHKIINH.

[Tpon3BoHas CIOKHOU (PYHKLIUU.

Haubonpiiee n HaumMeHblliee 3HaYeHUS! PYHKLNH.

Huddepenunan pynkiun. Ero reomeTpudeckuii CMbICII.
ITepBooOpaznas. uTerpain. Ero reomerpuueckuii CMbICI.

CBoiicTBa HEONpeeIEHHOIO HHTErpaa.

OmnpeneneHHbI HHTETPaJl, €r0 FEOMETPUUECKUN CMBICTT.

®opmyna Herotona-JleOuuna.

CaolicTBa onpeieeHHOro HHTEerpasa.

Brruucrienue onpeseneHHOro HHTerpaa.

[IprmeHeHne onpeaeeHHOro NHTerpaia Mpy BEIYUCICHNH TUIOIAIeH TIOCKUX (PUryp.

IlepecTaHOBKH, pa3MEILEHNs, COYCTAHUS.
bunom Herorona.

Buanl coObITHIA.

BepositHocTh. CBOICTBa BEPOSITHOCTH.
TeopeMsl CII0KEHUsI U YMHOKEHHS BEPOATHOCTEN.
JuckperHas ciydaiiHasi BEJIMYHHA.
['enepanbHas COBOKYIHOCTb U BBIOOpKA.
ITonsiTne MHOTrOrpanHuka. Ipusma. [Ipsimas n nmpaBunpHas npusma.
[Tapayienenunen, ero CBOMCTBA.

IIpssMO# M IPSIMOYTOJIBHBIN NapAIIIEIIECTIUIIEN.
O6bem napasuienenumnesaa.

O6beM MpU3MBL.

IToBEpXHOCTB MPU3MBI.

IToBepXHOCTH MapajuieaenuIea.

[Tupamupa. CBoiicTBa ceueHUS MUPAMUIBIL.
O0beM nmupamuIb.

IToBepXHOCTH MUPAMUIBI.

O0BeM U TOBEPXHOCTH PABMUIIHHOM MHUPAMHU/IBI.
Hununanap. Cevyenne MUIMHAPA IIOCKOCTSIMM.
O0beM U mIoIaab NOBEPXHOCTH LIMIIMHPA.
Konyc, ceueHne koHyca II0CKOCTSIMHU.

OO0beM U mIoIab NOBEPXHOCTH KOHYCA.
Cdepa, map, kacarenabHast IIIOCKOCTh K cdepe.
O06bem mapa.

[Tnomans chepsl.
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74.  TlonsTue BeKTOpA.
75. Ornepanuu HaJl BEKTOPaMH.
76.  CkasspHOE IPOU3BEIACHUE BEKTOPOB.

IIpumepHbIe 3a1a9M K IK3aMeHY
(OK 01-OK 07, IIK 2.5)
1 Tonb3ysick npaBwiaMu U popmyiamu aupPepeHINPOBAHNUS, HANTUTE
HPOU3BOAHYIO (DYHKIIUH:

3

a) yzg —2x? +4x-5; 6) y:\/;+sin§+x2tgzx; g) y = 100X

1+sinx

2 Uccnenyiite GpyHKIMIO Y = Ha MOHOTOHHOCTb ¥ 3KCTPEMYMBI.

3 Ioctpoiite rpaduk Gynxmmn Yy = 3x° — x°,

. 1
4 Haiigure HauMeHbIIee U HauOoIbIIIee 3HAYEHUS (bYHKI_II/II/I y= § X3 — E X2 +1

na otpeske [—1; 1.

5. B monykpyr paguyca 6 cM BIlucaH NpsAMOYTrojibHUK. YeMy paBHa ero HauOoubIas III0Iab?

6. Petunre ypasuenne C° +2x=9.

7 Ha sk3amene 60 OuneroB. AHzapeil He Bblyuni 3 u3 HUX. HailTu BeposITHOCTB TOTO, UTO eMy

MOMNAJETCs BEIyUEHHBIN OUIIET.

8. Moga Bapuarmonsoro psana 1, 2, 2, 4, 6, 7, 8 paBHa

9. U3 ciioBa «MakCHMyM» CITydallHBIM 00pa3oM BeIOpaHa oj1Ha OykBa. KakoBa BEpOSTHOCTH TOTO, YTO

OyzneT BrIOpaHa OykBa, KOTOpasi BCTPEYAETCs B 9TOM CIIOBE TOJIBKO OJMH pa3?

10. BeposaTtHOCTH mosiBIIieHHS COOBITHS A 13 10 HE3aBUCUMBIX HCIIBITAHHHA, TPOBOJAMMEBIX ITO CXEME

bepuynnum, pasHa 0,7. Haliaute qucnepcuto yrcia MOsSBICHUN 3TOTO COOBITHSI.

11. CtyaeHTbl NOTYYWIH CIEIYIONINE OIICHKU Ha SK3aMEHEe 110 MaTeMaTHKe:
[4]3[3]4[4]3[3]|5[44a[5[5[3[3[4[2]4[3]3]5]

OnpenenuTs MPOLEHTHYIO YAaCTOTY OLEHKHU «4»
12.
B tabnuiie npuBeieHbl H3MEpEHUs OTKIIOHEHHH pa3Mmepa fetaneit ot ctanaapta. [loctpouts
TUCTOIPaMMYy YacTOT.

TpaHUIBI 7-9 9-11 11-13 13-15 15-17
OTKJIOHEHUH

YHCIIO 5 23 41 20 11
JieTajei

13. OcunoBanunem nupamuasl MABCD sBnsercsa kBagpat ABCD, pe6po MD nepnennukynispHo K
mockocTu ocHoBanmsi, AD=DM=a. HaiimuTe mionaas MOBEpXHOCTH MHUPAMHU/IBI.

14. B npaBuibHOM TpeyroibHON nupamuie 60KoBbIe pedpa HaKJIOHEHBI K OCHOBAHHUIO MO yTiioM 60,
mrHa 60koBoro pedpa 8 cm . Haiitn o0bemM mupaMmuib.

15. B xoHyce uepe3 ero BepUIMHY 10 YIJII0M W K IUIOCKOCTH OCHOBAHMSI ITPOBEIEHA INIOCKOCTb,
OTCEKaroIas OT OKPYKHOCTH IyTy B 2W. Pagnyc ocHoBaHus koHyca paBeH R. Haiinute o6peM KoHyca.
16. lnameTp mapa paBeH BbICOTE KOHYca, 00pa3yromasi KOTOPOro COCTAaBIISAET C IUIOCKOCTHIO OCHOBAHUS
yroa 60. Haligute oTHOIEeHne 00bMOB KOHYCa U II1apa.

17. O6pem nunuHApa paBeH 961, oAb 0CEBOro ceueHus 48, HalUTe TUIOIMAAb C(ephl , OMCAaHHON
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OKOJIO LIWJIMHJIpA.

18. B npaBuibHO# ueThipexyronbHoil nupamuge MABC/I cropona ocHoBaHuUs paBHa 6, 60koBoe pedpo — 5.
Hatigure:

1) momiaes OOKOBOM MOBEPXHOCTH MHPAMHUIBI

2) 00beM TUpaMU/IbI

3) yrox HakjoHa OOKOBOM IpaHu K MJIOCKOCTH OCHOBAHHS

4) ckamsipHOe Tipou3BeieHne BeKTopoB (AlI+AB)XAM

5) momaab ONMCAHHON OKOJIO MUPaMUABI chepsl

6) yroa mexay B/ u miockocteio JIMC

19.3aBox oTnpaBun B pepmepckoe xo3siucTBo 60 netaneit ans TpakTopoB. CpeaHee Yucio IeTaieH,
MOBPEXKICHHBIX IIPHU TpaHCIOPTUPOBKE, cocTaBiseT 0,08 %. Haiitu BeposTHOCTB TOro, uTo U3 60 neranei
OyzeT MOBPEXACHO 1O KpaitHel mepe 2.

20.B nexoTopoit MmecTHOCTH U3 KaxAbIx 100 MmykunH 40 UMEIOT TUTIJIOM MEXaHHMKA CEIbCKOTO XO035HCTBA.
Haiitu BepositHOCTB TOTO, 4TO M3 300 Myx)unH 100 UMEIOT TUIIOM MEXaHUKA CEJIbCKOTO XO3sICTBA.

Kpurepuu oueHKkH 3HaHUI B paMKax IK3aMeHa.

[Ipu BBICTABIICHWHM OIICHKH TIPEMOAABaTENh PYKOBOJCTBYETCS CICAYIOIUMU
KPUTEPHUSIMHU:

5 (omauunmo) - CTYIEHT TIOKa3bIBa€T TJyOOKHME OCO3HAHHBIC 3HAHUS MO
OCBEIIAEMOMY BOTIPOCY, BIAJCET OCHOBHBIMH MOHSATHSMHU, TEPMUHOJIOTHEH; OMEpUpPyET
KOHKPETHBIMU 3HAHWSIMU M YMCHHUSIMH 110 MAaT€MaTHKE, OTBET IMOJIHBINA, JOKA3aTeIbHBIH,
YETKUW, TPaMOTHBIA (BO3MOXHA OJHA HETOYHOCTh, ONMHCKA, KOTOpas HE SBISACTCS
CJIEICTBHEM HE3HAHUWS WU HEMOHUMAaHHS Y4eOHOTO MaTeprana).

4 (xopowo) - CTyIEHT TOKa3bIBaeT IIyOOKOE U TOJHOE YCBOCHHE COJCPMKAHUS
MaTepuaiia, YMEHUE MPABWJIBHO M JO0Ka3aTeJIbHO H3JIaraTh MPOTPAMMHBIM MaTepHall.
JlommyckaeT OT/Je/IbHbIC He3HAUNTEIbHBIE HETOYHOCTH B (JOPME U CTUJIE OTBETA.

3 (yoosremeopumenvbHo) - CTyACHT TOHHMMAeT OCHOBHOE COJACpKaHHE ydeOHOM
IpPOrpaMMbl, YMEET TOKa3blBaTh MPAKTUYECKOE NPUMEHEHHE TOJYyUYCHHbIX 3HAHUU.
Bmecte ¢ Tem momyckaeT OTACNIBHBIE OIMMOKWA, HETOYHOCTH B COJCPKAHUH U
o(OpMJICHUHU OTBETA; OTBET HEIOCTATOYHO MOCIEAOBATENICH, JOKa3aTeJIeH U TPaMOTEH.

2 (HeyoosenemeopumenbHo) - CTYJICGHT UMEET CYIIECTBEHHbIC MPOOEbl B 3HAHUSIX,
JOMyCKaeT OIMMOKH, HE BBIACIACT TJABHOTO, CYIIECTBEHHOro B oTBeTe. OTBET
MTOBEPXHOCTHBIN, O€3/T0Ka3aTEeIIbHBIN, TOMYCKAIOTCS PEUEBHIC OMNOKH.

43 OCOBEHHOCTH PEAJIM3AIIMM YUYEBHOW JUCHUILJIWHBI
«MATEMATHUKA» JJIsd UHBAJIMAOB N JIMI C OI'PAHUYEHHBIMU
BO3MOXKHOCTAMMU 310POBbS

[Ipu 0Oy4yeHuU JUI] ¢ OTPAHUYCHHBIMUA BO3MOXKHOCTSIMH 37I0POBbSI YUHUTHIBAIOTCS
UX WHIWBUIYyaJbHBIE TICHXO(pHU3NYeCKue ocoOeHHOCcTH. (OOydyeHHe HWHBAINIOB
OCYIIECTBIISIETCS] TAKXKE B COOTBETCTBUY C MHAMBHUAYAIBHON IPOTPaMMON peadbrInTaIiu
MHBaMIA (TIPY HAJTUYUH).

Jlyis a1 ¢ HapyIIeHWeM Ciyxa BO3MOXKHO TIpeocTaBleHNe yueOHON nHpopMaIuu
B BH3yaJlbHOW (opMme (KpaTKuil KOHCHEKT JIEKIMH; TEKCThl 3aJaHWii, Halle4aTaHHbIC
YBEJIMYEHHBIM IPUPTOM), HA ayAUTOPHBIX 3aHATUAX JIOMYCKACTCA MPHUCYTCTBHUE
ACCHCTEHTA, a TAK)Ke CYypAONEPEBOTIMKOB U TU(HIIOCYPIOTIEPEBOTINKOB.
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Texymuii KOHTPOJb YCIIEBAEMOCTH OCYIIECTBIISIETCS B THCHbMEHHOH (hopme:
00ydaromuicsi MMCbMEHHO OTBEYAET Ha BOMPOCHI, MUCHbMEHHO BBIMOIHSIET MPAKTUICCKUE
3ananus. Jloknan (pedepar) Takke MOKET ObITh MPEACTABICH B MUCbMEHHOHN (opMme, TpU
3TOM TpeOOBaHUS K COJEPKAHUIO OCTAIOTCA TEMHU >K€, a TpPeOOBaHUS K KadeCTBY
M3JIOKEHUsI MaTepuana (MOHATHOCTb, KAYEeCTBO PEYH, B3aUMOJICHCTBUE C ayUTOpUEH U
T. JI.) 3aMEHSIOTCS Ha COOTBETCTBYIOILIUE TPEOOBaHMs, MPEIbSIBIIEMbIE K TUCHMEHHBIM
paboTtam (kaduecTBO O(pOpPMIIEHHUSI TEKCTa U CIHCKA JIUTEPATypbl, TPAMOTHOCTh, HATUYHE
WJUTIOCTPAIIMOHHBIX MaTepUAIOB U T.1I.).

[TpoMexyTouHass aTTecTanus IS JIUIl C HApYHICHUSMH CJIyXa MPOBOJIUTCS B
NUCHbMEHHON (QopMe, TIPH 3TOM HCIOJIB3YIOTCS OOIMe KpUTepuu oleHuBaHus. [lpu
HEOOXOMMOCTH BpeMsl IMOATOTOBKH K OTBETY MOXKET OBITh yBenwueHo. Jlms mwi ¢
HapyIICHUEM 3pEHUS JIOIyCKaeTcs ayauaibHOe MPEeIOoCTaBIeHUE HHPOPMAIH, a TaKKe
UCIIOJIb30BAaHUE HA  ayJAUTOPHBIX  3aHATUSAX  3BYKO3AMHUCHIBAIOIIUX  YCTPOMCTB
(muxTOoQOHOB U T.1.). [JomyckaeTcsi MPUCYTCTBHE HA 3aHATUSX aCCUCTEHTA (ITOMOIIHUKA),
OKa3bIBAIOIIET0 OO0YyYaromUMCS HEOOXOAMMYIO0 TEXHUYECKYI0 TOMOIIb. TeKymui
KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIsIeTcs B YycTHOM ¢opme. Ilpu mnpoBenenuun
MIPOMEKYTOYHOM aTTECTAIMH JIJIsl JIUI] C HAPYIICHUEM 3PSHUS TECTUPOBAHUE MOXKET OBIThH
3aMEHEHO Ha yCTHOE cOOECceT0BaHUE IO BOMPOCAM.

s ui ¢ orpaHUYeHHBIMH BO3MOXKHOCTSIMH 37I0POBBS, UMEIONINX HAPYIICHUS
OTIOPHO-/IBUTATEILHOTO ammapara, Ha ayIUTOPHBIX 3aHATUAX, a TAKXKE MPU TMPOBEIACHUH
IpOLEAYp TEKYIIEro KOHTPOJIA YCHEeBAEMOCTH U MPOMEXKYTOYHOW aTTECTallMd MOTYT
OBITb  MPEJOCTABJICHBI HEOOXOAMMBIE TEXHUYECKHE CpelCcTBa  (MEePCOHAIBHBIN
KOMIIBIOTEP, HOYTOYK WJIM APYrod TaJKeT); JOMYCKAeTCs NPUCYTCTBHE ACCHUCTEHTa
(acCHCTEHTOB), OKAa3bIBAIOIIETO OOYYaIOIMMUMCS HEOOXOJMMYI0 TEXHMYECKYIO MOMOIIb
(3aHsATH pabouee MeCTO, MEPEBUraThCs MO ayAUTOPUU, TPOUYUTATH 3a/laHue, OPOPMUTH
OTBET, OOIAThCSl C MPENoAaBaTesIeM.
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