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1. MACIIOPT PABOYEM ITPOI'PAMMBbBI YYEBHO! JUCIIUITLIAHBI

1.1. Ob6aacTh NpUMeHEHHs POrPAMMbI

PabGouass mporpamma yueOnor mucrumimabel EH.01 «Maremaruka» SBIsSeTCS 4YacThIO
00pa30oBaTeNbHON MPOTrPaMMBbl CpPEIHEro Mpo(ecCHOHAILHOTO O00pa30BaHHUs B COOTBETCTBHUU C
®I'OC CIIO no cnenmanibHocTH 38.02.01 «OKOHOMUKA U OYXTAITEPCKUMA YUET (110 OTPACIIAM ).

1.2. MecTto qucuumjinnsl B crpykrype OII CITO

VYuebnas mucnmmummaa EH.01 «Maremaruka» oTHOcuTcst K rpymnmne guctumind EH.00 -
MaTeMaTUYECKUI M OOIINI €CTECTBEHHOHAYYHBIN YU4COHBIA ITHKIT.

Juctummna EH.01 «MatemaTtuka» peanusyeTcsi B IEPBOM U BO BTOPOM CEMECTpPax IpHU
CpPOKE TMOJy4YeHHUs CpeIHero MpoQeCCHOHAIBHOIO OO0pa3oBaHMs [0 MPOrpaMMaM IOATOTOBKH
CrenUanucToB cpeaHero 3BeHa 1 roxm 10 MecalneB U OpU  CPOKE TMONYYEHUS CPEIHEro
po)eCCHOHAIBHOTO 00pa30BaHus 1O MPOTPpaMMaM MOJIOTOBKHU CIICIIUATUCTOB CPEIHETO 3BeHA 2
roaa 10 mecsiies.

1.3. leau u 3a1a4u y4eOHOIl THCHMIUIMHBI - TPEOOBAHMS K Pe3yJabTaTaM OCBOEHHS

y4eOHOM TMCHMILINHBI
Conepxxkanne auctuummasl EH.01 «Marematuka» HanmpaBieHO Ha JOCTHIXKEHHUE CIEAYIOIICH

neJau: (QOpMHUpPOBAHUE YCTOMYMBBIX 3HAHUM M HABBIKOB IO INPUMEHEHHI0 MaTeMaTH4YeCKOro
UHCTPYMEHTApUsi K pEUICHUIO TEOPETHUYECKUX M MPAKTHUUECKUX 3a7ad SKOHOMHUYECKOIO
CoJIepKaHuUs.

3agaum aucuumimHbl: yuebnas muctmminaa EH.01 «MaremaTtrnka» OpueHTHpOBaHA Ha
JOCTHDKEHUE CIETYIOIUX 3a/au:

— c(hopMupoBaTh IEIOCTHOE MPEICTABICHHE O MaTEeMaTHKe, €€ POJIM B COBPEMEHHOMN
cucTeMe 3HaHUH U MUPOBOU KYJIBTYpE;

— U3Y4YUTh OCHOBHbBIE MAaTEMaTHUYECKHE MOHITHS, UCIIOIb3YEMbIE /ISl ONMCAHUS Pa3IUYHbIX
IPOLIECCOB U SIBJICHUM;

— c@opMuUpOBaTh HaBbIKM TNPUMEHEHHS] MAaT€MaTH4YECKHMX METOJOB JUISl PpEIICHUS
IIPAKTUYECKUX 3a7ad.

B pesynbrare ocBoeHuUs yueOHOM TUCHUILIMHBI Y YYAIIETroCs 10JKHBI ObITh CPOPMHUPOBAHBI
CJIEYIOIINE KOMIIETCHIINN:

OK 0.1. BriOuparp cmocoObl pemieHus 3ana4  NpOoPEecCHOHATBHON JeSTETHbHOCTH
IIPUMEHUTEIBHO K Pa3IMUHBIM.

C 1menplo OBIAJEHUS YKa3aHHBIM BHJIOM IPO(PECCHOHAIbHON JEATEJbHOCTH U
COOTBETCTBYIOILIEH 0OIIe KoMmmeTeHIMH OOy4yaromMics B XOJ€ OCBOEHHMS MaTeMaTU4YeCKOro U
00111eT0 €CTeCTBEHHO-HAYYHOT'0 YIYEOHOTO IHKJIA T0JKEH:

UMeTh MNPaKTHYeCKMl ONBIT — pelleHus MNPUKIAJHBIX 33agad B 00JIacTH
npohecCuoHaTBbHON NeSTENbHOCTH.
yMeThb:

—  BBINOJHATH apupMETHUECKHE IeHCTBUS HAJl YUCIaMM, COUYeTasi YCTHbIE U MHCbMEHHbIE
IPUEMBL;

— HaxOIWTh TPUONIKEHHBIE 3HAYCHHWS BEIWYMH W  TOTPEITHOCTH  BBIYUCICHHHA
(aOcomoTHAS U OTHOCUTENbHAS );

—  CpaBHMBATH YHCIIOBBIE BHIPAKEHUS;

—  HaxOWTb 3HAUYEHUS KOPHs, CTETEeHH, Jlorapupma, TPUrOHOMETPHUUECKUX BBIPAKEHUH Ha
OCHOBE OIpeIeTIeHHUs, UCII0NIb3Ys MPH HEOOXOAMMOCTH HHCTPYMEHTAIbHbBIE CPEJICTBA,

—  TI0JIb30BAThCs MPUOIMKEHHOM OIIEHKOH NMPH MPaKTUYECKUX pacyeTax;

—  BBIIOJHATH NpeoOpa3oBaHUS BBIPAKEHUH, TNpPUMEHAS (OPMYJbl, CBSI3aHHBIE CO
CBOIcTBaMHM cTeneHei, JorapumMoB, TPUTOHOMETPUYECKUX (PYHKIINA;

—  BBIYMCIATH 3HaueHHe (YHKIUHU IO 33JaHHOMY 3HAYCHHIO apryMEHTa IMPH Pa3IHYHBIX
crioco0ax 3ajjaHus (QyHKIHH;



—  ONpEenensITh OCHOBHBIC CBOWMCTBA YHCIOBBIX (YHKIUH, HWUIIOCTPUPOBATH WX Ha
rpadukax;

—  CTpPOUTHh TpapuKH H3YYCHHBIX (YHKIHHA, WIUTIOCTPUPOBATH MO TrpaduKy CBOWCTBA
JJIEMEHTAPHBIX (QYHKITHIA;

—  WCIIONIB30BATh MOHATHE (DYHKIUH JUIS ONMHCAHUS W aHAIN3a 3aBHCUMOCTEH BEIHYUH; —
HAXOJUTh TPOU3BOJHBIC IIEMEHTAPHBIX (DYHKIMI; MCIONB30BaTh MPOU3BOAHYIO Ul W3YyYEHHS
CBOMCTB (D)YHKIIUH U OCTPOCHUS TPaUKOB;

— NOPUMEHATH MPOU3BOJHYIO JUIS HPOBEJCHUS NPHOJMKEHHBIX BBIYMCICHHWH, peIaTh
3a[a4i MPUKJIAHOTO XapaKTepa Ha HAXOXKICHUE HaOOJIbILIEr0 U HAMMEHBIIIETO 3HAYCHUS;

— BBUMCIATH B MPOCTEHIIMX CHOy4asx IUIOMAAd M OOBEMBbl C HCHOJIH30BAHUEM
OIIPEJICTICHHOTO MHTETPANa;

— pemiaTh panMOHAIBHBIC, IOKA3aTeNbHbIC, JIOTapUPMHUUYECKUE, TPUTOHOMETPUUECKHUE
yYpaBHEHUs, CBOJSIIMECS K JIMHEHHBIM M KBaJIpaTHBIM, a TaKXKe aHAJOTMYHbIE HEPaBEHCTBA U
CHCTEMBI;

—  HCIOJB30BaTh Tpa@UUECKUil METO PelICHUs ypaBHEHUN M HEPaBEHCTB; — U300paxkaTh
Ha KOOPJIUHATHOH IUIOCKOCTH PEIICHHs yPaBHEHHH, HEPABEHCTB U CUCTEM C JIBYMsSI HCH3BECTHBIMH;

— COCTaBJIATH M pellaTh YPaBHEHHS M HEPABEHCTBA, CBS3BIBAIOIINEC HEHM3BECTHHIC
BEJIMYMHBI B TEKCTOBBIX (B TOM YHCIIE MPUKIATHBIX) 3a7a4ax;

— pemaTh MNPOCTEHIINE KOMOMHATOpPHBIE 33Ja4ll METOJOM Tmiepedopa, a TakkKe C
UCIIOJIb30BAHUEM U3BECTHBIX (hopMyIT;

—  BBIYHCIATH B IPOCTEHIIMX CIIydasX BEPOSTHOCTH COOBITHI Ha OCHOBE IMOZCYETa YHCIa
HCXOJIOB;

— pemaTh IUIAHUMETPHUYECKHE U NPOCTEHINHNE CTEPEOMETPUYECKHE 33Ja4d  Ha
HaXO0X/ICHHE TeOMETPHYECKUX BEITMYHH ([UIMH, YTIIOB, IUIOMIaAeH, 00bEeMOB).

3HATH:

— 3HAYCHHWE MAaTeMaTHYECKOW HAayKW JUIsl PElIeHHs 3ajad, BO3HUKAIOUIMX B TEOPHH M
NPaKTHKE;

— IIMPOTY M B TO K€ BPEMsl OTPAaHUYEHHOCTb NMPUMEHEHHs] MaTeMaTUYeCKHX METOJ0OB K
aHaJIM3y U MCCIeI0OBAaHUIO MTPOLIECCOB U SIBJICHUN B MPUPOJIE U OOIIECTBE;

— 3HaueHME TMPaKTUKH U BOMNPOCOB, BO3HUKAIOIIMX B caMOW MareMaTHKe s
(GOpMHUPOBaHUS U PA3BUTHS MATEMAaTHUECKOW HAYKH; ICTOPUIO PA3BUTHUS MOHATHUS YHCIIA, CO3IAHHS
MaTeMaTHYECKOro aHaJIM3a, BOSHUKHOBEHMS U Pa3BUTHUS T€OMETPUU;

— yHMBEpCAJIbHBIH XapakTep 3aKOHOB JIOTUKM MAaTeMaTHYeCKHUX pacCyXIeHUi, Hx
IIPUMEHUMOCTh BO BCEX 00JIACTSAX UEIOBEUECKOM 1eATENbHOCTH;

—  BEPOSATHOCTHBIN XapaKTep pa3IMYHBIX MPOIIECCOB OKPYKAFOIIETO MUPA.

1.4. O0mas Tpy10eMKOCTh TUCHHUIINHBI
VYuebHas Harpy3ka (Bcero) - 72 yaca, B TOM YHCIIe: 00s13aTeNbHast ayIUTOpHas yuyeOHas
Harpyska - 64 gaca, camocTosiTensHas padoTa - 8 4acos.



2. CTPYKTYPA U COAEP)KAHUE JUCHUIIJINHBI

2.1. O0beM TUCHMIIMHBI M BHAbI YUeOHBIX 3aHATHH

Bun yueOHbIX 3aHATHIA O0BéM yacoB
Cemectp HTroro
1/3*

YueOHas Harpy3ka (Bcero) 72 72
Oobsi3aTesibHAs ayUTOPHAsI yueOHasi Harpy3ka (Bcero) 64 64
B TOM YHCJIe:

- JICKIIUU 32 32
- IPaKTUYECKUE 3aHATHUSL 32 32
CamocrosiTesibHasi paGoTa 8 8
PykoBoacTBO NpaKkTUKOM - -
KoncyabTanuu - -
®opMa NMPOMeKYTOUHOI aTTeCTAIMHU 1O AUCHMIJINHE - -
- 3a4éT

*1 cemecTp - HpU CPOKE TMOJIYyUYEHUS] CpeaHEro MnpodecCHOHATBHOrO 00pa3oBaHUS 110
porpaMMam MOATOTOBKH CIIEUAIMCTOB cpeHero 3BeHa 1 rox 10 mecsies;

*3 ceMecTp - MpH CPOKE TOIYyYEHHUS CpenHero npodeccHOoHAILHOTrO0 00pa30BaHUsS II0
porpaMMam MOATrOTOBKH CIICUAIUCTOB CpeHero 3BeHa 2 roaa 10 mecsiies




2.2. TemaTuveckuii miiad u cogep:xxkanue qucuummmabl EH.01 «MaTtemaTuka»

HaumenoBanue Copaepxxanue yueOHOIro MaTepuaJa, JabopaTopHble M NPAKTHYECKHE 3aHATHS, BHeayAUTOPHAasI O0bem
pa3iesioB U TeM (camocTosiTe/IbHAs1) ydyeOHasi paboTa 00y4alonmuxcsi, Kypcopasi padbora (Impoekr) 4acoB
1 2 3
Paspnen 1. Anreopa
Tema 1.1. Coaepixanue yueOHOro MaTepuaJa: 4
Martpuusl u Jleknusi: Ilonstue matpunsl. Tunber matpun. [leiictBus ¢ marpuuamu. OnpenenuTenb KBaJpaTHONM MaTPHUIBL. 2
onpeaeuTe I u CBoiicTBa onpeaenuTeneu.
IIpakTyeckoe 3ansaTHe: J[eicTBUA C MAaTpUIIAMU U HAXOXKJICHUE ONPEAECTUTEIICH. 2
Jomamnee 3axanne: [1oaroToBKa K NpakTUUECKUM 3aHATUSAM, PELLIEHUE 3a/1a4.
Tema 1.2. Conep:xanue y4eOHOIro MaTepuaJa: 9
Cucrembl muHeiinbIX |Jlekuusi: OCHOBHbIE NOHATHUS W ONpENENEHUsA: OOUIMM BHUJ CHUCTEMBl JIMHEHHBIX YPAaBHEHHMH, COBMECTHO 2
YpPaBHeHHii OIIpEZICIICHHBIE, COBMECTHO HEOINPE/CIICHHbIE, HECOBMECTHBIE CUCTEMBl JMHEMHBIX ypaBHEHMH. Pemenue cucrem
JUHENHBIX ypaBHeHUH 1o popmynam Kpamepa u meronom ["aycca.
IIpakTnuyeckoe 3ansiTue: Perenue cuctem JMHEHHBIX ypaBHEHM: 1o popmynam Kpamepa, metogom aycca. 4
Jomamnee 3axanue: [1oaroToBka K NpakTUUECKUM 3aHATUSAM, PELLICHUE 3a/1a4.
CamocTosiTeibHasi  padora oOyyawommxcs: JluHeliHble MoJenu B SKOHOMHUYECKHMX 3adadax (MoJelnb 3
MEKTYHAPOIHOM TOPrOBJIM, CTATHYECKAsi MOJICNb JINHEHHOW MHOTOOTPACIICBOI SKOHOMUKH JICOHThERA. )
Paznen 2. OcHOBBI MaTeMATHYECKOI0 AHAJIM3A
Tema 2.1. Coaep:xanue y4eOHOro MaTepuaJa: 8
DOyHKIHT Jleknusi: Onpenenenne (QyHKIUH, criocoObl 3amanus (yHKuuu. OOJacTh ONPEACICHUs] U MHOXKECTBO 3HAUYCHHIA; 4
rpaduKk (yHKIMH, TOCTpoeHue rpadukoB (YHKIMHA, 3aJaHHBIX pa3IMYHbIMU crnocobamu. CBoiicTBa (yHKIMH.
MOHOTOHHOCTb, YETHOCTb, HEYETHOCTh, OTPAHUYEHHOCTh, IEPUOANYHOCT. [IpoMexyTku Bo3pacTaHus U yObIBaHUS,
HauOonplllee M HAauUMEHbIee 3HAUYeHHWs, TOYKM dKcTpemyma. ['padumueckas wunTepnperanus. I[Ipumeps
(YHKIIMOHATIBHBIX 3aBUCUMOCTEH B pealbHbIX Ipoleccax U siBieHusx. CrnoxxHas QyHkuus (komnosunus). [lonstue o
HEMPEPbIBHOCTH (PYHKIUH.
IIpakTuyeckoe 3ansaTue: Onpenenenue Qyukmuit. OOmacTe ompeneneHus MW 00JIaCTh 3HAYCHHH (DYHKITUU. 4
IToctpoenue u urenue rpapukos ¢pynkuuit. UccnenoBanue pynxiyn. CBOHCTBa TMHEHHOM, KBapaTUYHOM, KyCOYHO-
JTUHEWHOHN U IPOOHO-TMHEHHON (YHKITUH.
Jlomamnee 3axanne: [1oaroToBka K IpakTHUECKUM 3aHITHSIM, PEILICHUE 3a/1a4.
Tema 2.2. Conep:xaHue yueOHOro MaTepuaJa: 8
IMocnenoBareannocTu. |Jlexkuusi: CriocoObl 3a1aHNs M CBOMCTBA YHCIIOBBIX NocienoBaresnbHocTel. [loHsTHE 0 Tpeerne mocie0BaTeIbHOCTH. 4

6




IIpenesl u CyiiecTBOBaHUE TIpeJela MOHOTOHHOW OIpaHUMYEHHOM IocienoBaTeabHOCTH. OCHOBHBIE TEOPEMBI O IIpEeIiax.
HeNnpepbIBHOCTH PackpsiTiie HeonpenenenHocteil. I1epBblif 1 BTOpO# 3ameuaTenbHble Ipeaessl. HenpepblBHOCTh (DyHKIIMK B TOYKE U
Ha npoMexyTKe. Touku pa3peiBa IEpBOro U BTOPOro poja.
IIpakTnueckoe 3aHaTHe: YucioBasg I0OCIEIOBATENBHOCTh, CIIOCOOBI €€ 3a/JaHusl, BbIUUCICHUE YICHOB 4
nocienoBarenbHocTH. Ilpenen mocnenoBarenbHOCTH. Borumcnenune mpenenoB.  HempepbslBHOCTE — (PyHKIHH,
HaXO0XACHHUE TOUEK Pa3pblBa U UX XapakKTep.
Jomamnee 3axanne: [1oaroToBka K NIpakTUUECKUM 3aHITHUSIM, PELLICHUE 3a/1a4.
Tema 2.3. Coaep:xaHue yueOHOro MaTepuaJa: 10
OcHoBBI Jlexuusi: [TonsaTue o mpou3BogHON (HYHKIMH, €€ TEOMETPHUUSCKUN U (PU3MUYECKHI CMBICT. YpaBHEHHE KacaTelbHOH K 6
nuddepennmmnanbuoro |rpapuxky ¢yakuuu. [Ipou3BoaHbIE CyMMBbI, pa3HOCTH, INpPOM3BENEHMs, uYacTHble. [IpoM3BOIHBIE OCHOBHBIX
HCYMCJICHUS aneMeHTapHbIX (yHKIMA. [lpuMeHeHne NPOM3BOJHONW K HCCIENOBaHMIO (YHKIHMHA W TOCTPOCHHIO T'padUKOB.
IIpou3BosnHble 00paTHOM GYHKUMHM W KoMmMOo3uuuu ¢GyHKuMU. Bropas npousBojiHas, e€e TIeoMeTpUYeCKUd u
¢busnvecknii cmpici. Haxoxaenue ckopocTu 1uis mporiecca, 3aJaHHOTO (GOpMYIIoi U TpaguKoM.
IIpakTnueckoe 3ansaTHe: [Ipou3BojHas: MEXaHWYECKMH M TE€OMETPUUYECKMM CMbICH Mpou3BoAHo. Tabmuna 4
MIPOU3BOJIHBIX DJIEMEHTApHBIX (YHKIWH, mpaBwia ¥ (Gopmynsl nuddepeHunpoBaHms, ypaBHEHHE KacaTeIbHOH B
obiieM Buje. Boruncienue npousBOIHBIX CIOXKHBIX (QyHKIMH. MccnenoBanue GyHKIMU C TOMOLIbIO IPOU3BOIHOM,
nocrpoenue rpaduka. Mcnonp3oBaHne NOHITHE TPOU3BOJHON B IKOHOMHUKE: 3IACTUYHOCTh (YHKIMH, 3TaCTUYHOCTh
CIpoca U MPEAIOKEHUS OTHOCUTEIBHO LIEHBI.
Jomamnee 3axanune: [1oaroToBka K IpakTUUECKUM 3aHITHSIM, PELLICHUE 3a/1a4.
Tema 2.4. Coaep:xanue y4eOHOro MaTepuaJa: 8
OcHoBbI HHTerpagabHoro |Jlexknus: IleppooOpa3Has u HeonpeneneHHbIN HHTErpaj. OCHOBHBIE CBOMCTBA HEOIIPEIeIeHHOro nHTerpana. Tadnuma 4
HCYHCIICHHA. nHTerpanoB. OCHOBHBIE METO/BI HHTETPUPOBAHUSL.
Heonpenesennbrit IIpakTHYeckoe 3aHATHE: BpiuncieHne HEONPEIEeIEeHHBIX HHTETPAJIOB. 4
HHTErpaji Jomamnee 3axanne: [1oaroToBka K NIpakKTUUECKUM 3aHITHSAM, PELIEHUE 3a/1a4.
Tema 2.5. Conep:kanue y4eOHOIro MaTepuaJa: 11
OnpeneneHHbIi Jlekums: [lonsTue onpeneneHHoro uHTerpana. IIlpuMeHenue onpeneneHHoro HHTerpaia A HaX0XKAEeHUs IUlonaan 4
HHTErpas KpuBonMHeNHHOW Tpaneunu. ®opmyna Heiorona-Jleitonuna. Ilpumepbl npumMeHeHHs HHTerpana B (QU3UKE U
TEOMETPHH.
IIpakTnyeckoe 3ansaTHe: Boruncienue onpenenéHHbIX HHTErpaioB. [Ipunoxenns onpenenéHHOro HHTerpana. 4
Jomamnee 3axanne: [IoaroToBka K NpakTUUECKUM 3aHITHSAM, PELLIEHUE 3a/1a4.
CamocrosiTesibHas paGora odyuarwummxcsi: Borunciienue HeonpeneaeHHbIX HHTErPajJoB METOI0M MHTETPUPOBAHUS 3

o 4JactsaM. BrruucneHnue HCOMPCACIICHHBIX HWHTCIPAJIOB MCETOJOM BBCICHHA HOBOM HCpGMCHHOﬁ. HpI/I6J'II/I)KCHHBIC
MCTOABI BEIYUCIICHUS ONIPEACTICHHBIX HHTCTPAJIOB.




Paznen 3. Kom0uHaTopuka, CTAaTUCTUKA M TeOPHs BEPOSITHOCTEl

Tema 3.1. Coaep:xanue yueOHOro MaTepuaJa: 4
DJIeMeHThI Jlexuusi: OCHOBHbIE NMOHATHSA KOMOMHATOPUKU. 3a1a4M Ha MOACYET YHcia pa3MEleHUH, NepecTaHOBOK, COYETaHUM. 2
KOMOMHATOPUKH Pemenue 3amau Ha nepebop BapuantoB. @opmyrna 6unoma HeroroHa. CBoiicTBa OMHOMUHAIBHBIX KO3()(PHUIIMEHTOB.
Tpeyronpuuk [Tackans.
IIpakTnuyeckoe 3ansarue: [IpaBuna xomOuHatopuku. Pemenne kKoMOMHATOPHBIX 3a/1a4. Pa3memnienus, coueTanus u 2
nepectaHoBku. bunom Hetotona u tpeyronsauk Ilackais.
Jomamnee 3axanne: [1oaroToBka K NpakTUUECKUM 3aHITHUSIM, PELLICHUE 3a/1a4.
Tema 3.2. Conep:xanue y4eOHOro MaTepuaJa: 4
OuiemeHThl Teopuu  |[Jleknmus: CoObiTHEe, BEPOSTHOCTh COOBITHS, CIOKEHHWE U YMHOXEHHE BepoATHocTed. IloHATne o He3aBHCHMMOCTU 2
BepOSATHOCTEI coobiTHil. Kitaccuueckoe onpenenenue BepositTHocTH. [losHas BepositHocTh. Popmyna baiteca, popmyna bepnysun.
(uactHble cnydan). JlUCKpeTHas ciydaiiHas BEJIM4YMHA, 3aKOH €€ pachpeneneHus. YucioBble XapaKTEpUCTHKU
JTMCKPETHOM ciydaiiHoi BennuuHsl. [ToHsATHE 0 3aKOHE OOJIBIINX YHCEN.
IIpakTnueckoe 3anstue: Kiaccuueckoe omnpeneneHUe BEPOSITHOCTH, CBOMCTBA BEPOSTHOCTEW, TEOpPEMa O CyMMe 2
BEpOSATHOCTEH. BpIuncienne BeposiTHOCTEH
Jomamnee 3axanne: [1oaroToBKa K NIpakKTUUECKHUM 3aHITHUSIM, PELLICHUE 3a/1a4.
Tema 3.3. Coaep:xanue y4eOHOro MaTepuaJa: 6
DJIeMeHTbI Jlekums: IlpencraBnenue qaHHbIX (TaONUIIbI, IUAarpaMMBbl, rpa@uKn), TeHepaibHasi COBOKYITHOCTb, BBIOOpKA, Cpe/iHee 2
MaTeMaTHYeCKOi apupmeTnueckoe, Mmeauana. IlonsTie o 3a1auax MaTeMaTHYECKOM CTaTUCTUKH.
CTATUCTHKHU IIpakTnueckoe 3ansaTme: IlpencraBieHune 4YMUCIOBBIX NaHHBIX. PelleHue MpakTHYECKUX 33Jady C NPUMEHEHHEM 2
BEPOATHOCTHBIX METO/IOB.
Jomamnee 3axanue: [1oaroToBka K NpakTUUECKUM 3aHITHSM, PELLICHUE 3a/1a4.
CamocrositesibHass ~ padora  o0y4arOIIMXCA:  MCIOJIb30BAaHUE  METOJOB  MAaTEMaTH4YECKOW  CTATUCTHKHU 2
1 TEOPUH BEPOSITHOCTEN B SKOHOMUKE.
Jlexkumii| 32
NPAKTHYECKHUX 3aHATHil| 32
caMocCTosiTe/IbHAs padora 8
BCEIro| 72




3. YCJOBMUS PEAJIM3AIIMUA PABOYEN MTPOI'PAMMBI JUCIIUTTIJIAHBI

3.1. Ucnosib30BaHNE AKTUBHBIX 1 HHTEPAKTUBHBIX (POPM NpoBeieHNs 3aHATHIA

JlJisi TOATOTOBKM CIIELIUAIMCTOB CPEJHEr0 3BEHa B 00pa3oBaTEIbHOM IMPOIECcCe IHUPOKO
UCIIONB3YIOTCS Takue (pOpPMBI IPOBEICHUS 3aHATHI KaK:

—  KpYIJIBIH CTOJI,

— I'pYIIOBBIE JUCKYCCHUH,

—  KeWc-3aJjaHue u JIp.

[IpumeHnsroTcs ciaeayomre COBpeMeHHbIe 00pa30BaTEIbHbIC TEXHOJIOTUHU:

—  TEXHOJIOTHS COTPYIHUYECTBA;

- TCXHOJIOTHA Pa3BUTHA KPUTUUCCKOIO MBIIIJICHUA

—  npoOJEMHOT0 U JHYHOCTHO-OPUEHTUPOBAHHOTO O0YUCHHUS;

—  uH(QOPMAIMOHHBIE TEXHOJIOTHUH.

AKTHBHBIC U HHTEPAKTUBHBIC ()OPMBI IIPOBEICHHSI 3aHATHH, HCIIOJIB3yeMbIC B y4eOHOM IpoIecce

Ne AXTHUBHBIN,
®opma 3aHATUS Tema 3anaTusa N
/1 WHTEPAKTHUBHBIN METOJ
IIpakTrHueckoe .
1 PasBuTHe MOHATHSA O YHCIE Kpyrasrii cron
3aHATHE
2 HpaxTuieckoe Mmuororpanauku T MOBBIC JUCKYCCUH
3aHATHE P pyn y
IIpakTrHueckoe .
3 DNeMEeHTHl KOMOMHATOPUKH Keitic-3amanue
3aHATHE




3.2. YueOHO-MeTOauYEeCcKOe o0eceueHue

Ceenenus 00 3JIEKTPOHHBIX MMOJIHOTEKCTOBBIX PECypcax, JOCTYII K KOTOPBIM 00eCTIieYnBaeTcsl Ha
OCHOBAHUU IPSIMBIX JOTOBOPOB

[lepeueHbr JTOKYMEHTOB, TOJATBEPKIAIONINX HAJIMYME/TIPABO  HCIIONB30BAHMS  ITUPPOBBIX
(anmexkTpoHHBIX) 6nbIMoTeK, DbC
1 Kontpakr Ne 310/AY ot 11.11.2024 (OBC 11.11.2024 — 10.11.2025
«JIanby)
Kontpakt Ne 114/1Y ot 28.05.2024 (PITY. 10-
11 xin. U3n-Bo
2 «IIpocemienuey». DnekTpoHHbld pecypc CIIO 31.10.2024 - 30.10.2025
«PROFobpazoBanue»)
3 Kontpakr Ne 327/1Y ot 25.11.2024 ( 3bC 25 11.2024 — 24.11.2025
IPRbooks)
Kontpakr Ne 11771/24PROF/300/0Y ot
4. 28.10.2024  (Onextponnbnii  pecypc CIIO | 01.12.2024 — 30.11.2025
2025/2026 «PROFobpazoBanue»)
Jlunensuonnpli  koHTpakt Ne 6/JIY ot B
> 107.02.2025. (9BC HOb cLIBRARY) 01.01.2025 -31.12.2025
Kontpakr Ne 28/J1Y ot 17.03.2025 (OBC
6. «ZNANIUM.COM) 17.03.2025 — 16.03.2026
Horosop Nel01/HDbB/2097 ot 28.03.2017.|28.03.2017 - 28.03.2022
7. (HammmonanbHast ~ anekTpoHHas — OuOnmoreka | (MMpoJIOHTAIHS 10
(H9b)) 28.03.2027)
AKT BBOJIa B DJKCIUTyaTallMi0 OJIEKTPOHHOMN
8. oubmmotexku BICAY Ne 33 ot beccpouno
19.01.2016

ObecrieyeHHOCTh YUEOHOM JIUTEpaTypoil pu peanu3aluuu padodel mporpaMmsl

3.2.1. OCHOBHBIE MCTOYHUKM:

1. AnmumoB II.A. Maremaruka: anredpa W Hadajlla MaTeMaTHYE€CKOIO aHajin3a, Fe€OMEeTpHUs.
Anrebpa u Havana MaTemMaTuueckoro ananm3a. 10—11 kmaccel : 6a30BbId U yrimyOnEHHBIA YpPOBHU
[DnexTponnbiit pecypc] : yueonuk / 1. A. Amumon, FO. M. Komsrun, M. B. Tkauéra, H. E.
®énoposa, M. U. lllabynun .— 11-e uzn., ctep. — Mocksa : IIpocsemienne, 2023 .— 463 c. —
Honymeno MunucrepctBoMm mpocBemiennss Poccuiickoit ®@enepaunu .— KHura u3 KosuieKuuu
[Tpoceemenne -  YueOnwku DIIY 10-11 w1 — ISBN  978-5-09-107210-5 .—
<URL:https://e.lanbook.com/book/334391> —
<URL:https://e.lanbook.com/img/cover/book/334391.jpg>.

2. Aranacsan JI. C., byry3zoB B. ®@., Kagomner C. b. u ap. Martemartuka: anredpa u Hadana
MareMaThueckoro asanusa. ['eomerpus. ['eomerpust (0a3zoBblii M yriuyOneHHslid ypoHm) 10-11
Kiaccel. - M., U3patensctBo «lIpocBemenue», 2019.

3. Konsarun F0.M., TkaueBa M. B, ®enepoa H. E. u np. Maremaruka: anre6pa u Haudaia
MaTeMaTHYeCKOro aHanu3a. Anredpa u Hadajla MaTEMaTHIECKOTO aHaym3a (0a30BbIi U yriryOJeHHBII
ypoBun) 10 knacc / mox pea. A. b. Xwmxkuenko. - M., U3narensctBo «IIpocsenienney, 2019.
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4. Konsrun KO.M., TkaueBa M. B., ®eneposa H. E. u ap. MaremaTuka: anreOpa u Hauyaia
MaTeMaTUYeCKOro aHanu3a. Anredpa u Hadajla MaTEMaTHIECKOTO aHaym3a (0a30BbIi U yriryOJeHHBII
ypoBHm) 11 kiacc / mox pexn. A. b. XKwmkuenko. - M., UsnarensctBo «IIpocsemenue», 2019.

5. Mopakosuu A.I'., CemenoB II.B., AnekcangpoBa JI.A., Mapnaxaesa E.JI. AnreOpa u
Hayaja MaTeMaTHYecKoro aHanusa. ba3osblil yposens. 10 kiacc. B 2 Hactax. Yacte 1. DnekTpoHHas
dopma yueobnnka. BUHOM. JlaGoparopus 3HaHHIA.

6. MopakoBuu A.I'., CemenoB II.B., Anexcangposa JI.A., Mapnaxaesa E.JI. Anrebpa u
Hayaja MaTeMaThudeckoro aHanusa. ba3zobiil ypoBeHsb. 10 kinacc. B 2 Yactax. Yacte 2. DnekTpoHHas
dopma yuebuunka. BUHOM. Jlaboparopust 3HaAHHIA.

7. Mopakouu A.I'., CemenoB II.B., AnekcanmpoBa JI.A., MapnaxaeBa E.JI. Anreb6pa u
Hayaja MaTeMaTH4ecKoro aHanusa. ba3osblil yposens. 11 kiacc. B 2 Yactax. Yacte 1. DnexTpoHHas
dopma yuebnuka. BUHOM. JlaGoparopus 3HaHHIA.

8. Mopakosuu A.I'., CemenoB I1.B., Anexcanaposa JI.A., Mapnaxaesa E.JI. Anrebpa u
Hayaja MaTeMaThudeckoro aHanusa. ba3zobiil ypoBeHnsb. 11 kiacc. B 2 Yactax. Yacte 2. DnekTpoHHas
dopma yuebrnka. BUHOM. Jlaboparopus 3HaAHHIA.

9. IMoropenos A.B. Matemaruka: anrebpa U Havyajla MaTEeMaTHYECKOTO aHaIHM3a, T€OMETPHUS.
['eomerpus. 10-11 knaccel. DnexTponHas ¢popma yuedbnuka. - M., UznarensctBo «IIpocBemenue.

10. Kpacc M. C. MaremaTnka A 5KOHOMHYECKOro OakalaBpuaTa [3JIeKTPOHHBIN pecypc]:
Yueonuk / M. C. Kpacc, b. II. UympsiHoB; [loBOmKCKMII TOCyJapCTBEHHBI YHUBEPCUTET
TenekoMMyHuKanuid u uadopmaruku - Mocka: OOO "Hayuno-uznarensckuii nentp MHO®PA-M",
2020 - 472 c. [DU] [OBC 3nanmym] URL: http://znanium.com/catalog/document?id=356226

3.2.2. lonoJHUTEIbHbIE€ HCTOYHUKM
1. bapaymkun B. B. Maremaruka. D1eMeHThI BBICHIEH MAaTEMAaTUKHU [3JIEKTPOHHBIN pecypce] :
B 2 tomax Tom 1 : Yuebnuk / B. B. bapnymkun, A. A. IlpokopeeB .— 1 .— Mocksa : OO0

"KYPC", 2021 .— 304 c. — (Cpennee mnpodeccuonanpbHoe oOpasoBanue) .— CpenHee
npodeccuonansHoe obpazoanme .— ISBN 978-5-906923-05-9 .— ISBN 978-5-16-105427-7 .—
ISBN 978-5-16-012856-6 .— <URL:https://znanium.com/catalog/document?id=372717> .—

<URL:https://znanium.com/cover/1235/1235904.jpg>.

2. MartemaTuka. DJ€MEeHTHI BhICIIEH MaTeMaTHKH [3NIeKTpoHHBIN pecypce] : B 2 Tomax Towm 2 :
VyeOnuk / B. B. bapnymkun, A. A. TlpokopreB .— 1 .— Mocksa : OO0 "KVYPC", 2021 .— 368 c.
— (Cpennee npodeccruonanbHoe oOpa3zoBanne) .— CpemaHee npodeccHoHaTIbHOE 00pa3oBaHUE .—
ISBN 978-5-906923-34-9 .— ISBN 978-5-16-104732-3 .— ISBN 978-5-16-012832-0 .—
<URL:https://znanium.com/catalog/document?id=363645> —
<URL:https://znanium.com/cover/1178/1178146.jpg>.

3. IllIumaues, B. C. MaTtemartuka [31€KTpOHHBIN pecypc] : ydeOHUK U MpaKkTUKyM s cro / B.
C. lllumaues, A. H. TuxonoB .— 8-¢ u3x., mep. u gon .— DIEKTPoH. JaH. — Mocksa : FOpaiit, 2023
— 447 ¢ .— (IIpodeccuonanpHoe obOpazoBanue) .— URL: https://urait.ru/bcode/511549 (nmara
obpamenus: 27.10.2023). — Pexum gocryna: DneKTpoHHO-OMOIMoTeuHas cucrema HOpait, st
aBTOPHU3. MoJIb30BaTesei — ISBN 978-5-534-13405-6 X 1429.00 —
<URL:https://urait.ru/bcode/511549>.

3.2.3. MeToauuecKue U3IaHus

1. Marematuka [ D7eKTpOHHBIN pecypc| : METOAMYECKHE YKa3aHUS [0 OCBOCHHUIO UCHUTIIMHBI
U caMoCToATeNbHOM paboTe mo crenuanbHOCcTH 38.02.01 «DkoHOMMKA U OyXranTepckuil yueT (1o
oTpacisMm)» / BopoHexckuil rocynapCTBEHHBIN arpapHblii yHHBepcuTeT, OTHeleHue CpeaHero
npodeccuoHansHOr0 oOpazoBanus, Kadeapa SKOHOMHUECKOTO aHAINU3a, CTATUCTUKUA U MPUKIATHON
MataMatuki ; [cocT. M. B. 'openoBa] .— DnekTpoH. TekcToBbie aaH. (1 ¢aiin : 611 K6) .— Boponex
: BopoHexckuil rocyaapCTBEHHBIN arpapHblil yHuBepcuTeT, 2023 .— 3ariaBue ¢ TUTYJIBHOTO SKpaHa
— Pexxum nmocTyma: assi aBTOPU30BaHHBIX MoJb30oBareneii .— TekcToBwiil daiin .— Adobe Acrobat
Reader 4.0 — <URL:http://catalog.vsau.ru/elib/metod/m8266.pdf>.

3.2.4. IleppuoguyecKkue U3TaHUs
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1. DKOHOMHKA ¥ MaTeMaTHYECKUE METOMABL: KYypHal / yupenuTens : AKaJeMUUYeCKUil HayqyHO-

U3JIATENIbCKUM, MPOU3BOACTBEHHO-NOIUTPAUUECKHI M KHUTOPACHPOCTPAHUTENbCKUM  IEHTP
Poccuiickoit akagemuu Hayk "M3gartensctBo Hayka " - MockBa: Hayka, 1965-
3.3.MaTepua/IbHO-TEXHHYECKOE U NIPOrpaMMHOe o0ecriedeHmne
CaeJieHus 0 MPOrPaMMHOM O0ECTIeUeHUH O0IIEeT0 HAa3HAYCHUS
Ne Haszsanue Pa3smemenue
. . [IK B j10KaIbHOM CETH
1 | Onepanuonnsie cuctemsl MS Windows /Linux /Pex OC BLAY
5 [Makersr opucHbIx npuinoxxennt MS Office / 1K B nokanbHO# ceTn
OpenOffice/LibreOffice BIr'Ay
[Tporpammel 1 mpocmoTtpa ¢aitnos Adobe Reader / DjVu [1K B nokanbHO# ceTn
3
Reader BIr'AY
. . . [IK B nokanbHOM ceTu
4 | Bpaysepsl SAunexc bpaysep / Mozilla Firefox / Microsoft Edge BLAY
[IK B nokanbHOM ceTu
5 | AntuBupycHas nporpamma DrWeb ES
BI'AY
6 | IIporpamma-apxuBarop 7-Zi HK B s1oKkabHOi cern
porp P P Y BrAY
. . [IK B nokanbHOM ceTu
7 | Mynsrumenna npourpeiBatesib MediaPlayer Classic BLAY
N . [IK B nokanbHOM ceTu
8 | [Inardopma onmnaitn-odyuyenus eLearning server
BI'AY
[IK B nokanbHOM ceTu
9 | Cucrema komnbrotepHoro tectupoBanus AST Test
BI'AY
IMomenenus 1Jis1 BeieHUs1 00pPa30BaTeJLHOI0 Mpoiecca U 000py10BaHue
Ne HaumenoBanmue o0bekTa, MOATBEPIKIAIOIIETO Anpec (MEeCTOIOI0XKEeHNE) 00BEKTa,
n/m HAJIMYUE MaTePUAIbHO-TEXHUYECKOTO MOJITBEPIKTIAIOIIETO HATUYHE
obecrieueHus, ¢ IepeIHeM MaTepUaTbHO-TEXHHYECKOTO 00CCIICUCHUS
OCHOBHOTO 000pYyIOBaHMs (c ykazaHueM HOMepa TaKOoro 0ObEKTa B
COOTBETCTBUU C IOKYMEHTAMH 10
TEXHUYECKON MHBEHTAPU3aII1N)
1 | YueOnas  aymutopusi  JUIsi  TPOBEICHUS

MPAKTUYECKUX 3aHITHIA, 3aHITHHA JIEKIITHOHHOTO
THTIA, TEKYIIET0 KOHTPOJIS U MPOMEKYTOUHOM
arrecranuu, koHcynbranud Ne 103 «Kabuner
MaTeMaTHKd W HWHQPOPMATHKW»: KOMIUIECKT
y4ueOHO Mmebenu, JIEMOHCTpaIlMOHHOE
obopynoBaHue, y4eOHO-HATISAHBIE TOCOOWS,

KOMIIBKOTCPHAA TEXHHKAa C BO3MOXHOCTBIO BOpOHC)KCKa}I O6J'IaCTL, TBOpOHe)K,

ITOAKJITFOYCHU S K CETHN
o0ecriedeHreM JOCTyla B  AJIEKTPOHHYIO
nH(pOpPMaMOHHO-00pa30BaTEIHHYIO cpeny,
UCMOJb3yeMOe MporpaMMHOe oOecreueHHe:
MS Windows, Office MS Windows, DrWeb
ES, 7-Zip, MediaPlayer Classic, Google
Chrome / Mozilla Firefox / Internet Explorer,

ALT Linux, LibreOffice.

"Uurepuer" wu | yn Tumupssesa, x1 21, nom I
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0aszaM  JaHHBIX,

2 | [lomemenue Juis CcaMOCTOSITETIBHOM paOOTHI
aynutopus Nel 19: koMruiekT yueOHOM Mebenu,
KOMITBIOTEpHAs TEXHUKA C BO3MOXHOCTHIO
BbIXxOZa B ceTh "MHTepHer" M HOCTynoM K
CIPAaBOYHBIM CHCTEMaM U TPO(eCCUOHATHLHBIM
9JICKTPOHHBIM  y4eOHO- | Poccuiickass ®eneparnus, BopoHexkckas
METOJIMYCCKUM MaTepuanaMm, OUOIMOTEYHOMY | 00JIaCTh,  TOPOACKOW  OKPYr  TOpPOA
3JeKTpoHHOMY Katajnory, ObC, snekrponHoil | Boponexx, ropox  Boponex, yinuia
MH(POPMAIIMOHHO-00pa30BaTeIbHON cpene. | Muuypuna, gom 1

Hcnonb3yemoe mnporpammHoe obecriedeHue:
MS Windows, Office MS Windows, DrWeb
ES, 7-Zip, MediaPlayer Classic, Google
Chrome / Mozilla Firefox / Internet Explorer,
ALT Linux, LibreOffice

4. ®OHJI OLIEHOYHBIX CPEJICTB, KOHTPOJIb U OLIEHKA PE3YJIbTATOB
OCBOEHMUSA JUCHUITJIMHbI

4.1. OueHka pe3yJbTATOB OCBOCHHSI JUCIHILJIMHBI

Komnerenmmu

OCHOBHBIE TTOKa3aTeIIN OLICHKH (DOpMBI n MCTOAbI OLICHKHA

pe3yibrara

OK.1. Bsibupare cnoco0sl

JlemoHncTpanus 3HaHuM, ymenuli| TectupoBaHue, yCTHBIN U

peLeHus 3aj1a4/u IIPAKTUYECKOTO OIbITA| MUCHMEHHBIN OIPOC.
npodeccuoHanbHOM UCIOJb30BAHUS HMHCTPYMEHTOB| DKCHEPTHOE HAOIIOIEHUE U OLEHKA
JESATEIIBHOCTH MaTeMaTHYeCKOro armapara MpH| MPaKTUYeCKUX 3aHATHH.
PUMEHUTEIBHO K|aHanu3e skoHOMHYecKuX| OIeHKa pe3ynbTaToB.

pa3IMYHBIM KOHTEKCTaM IIPOLIECCOB, a TaKkKe

HUCCICAOBaHUsA J3KOHOMHMYCCKHUX
3agady H pa3pa60TKa HOBBIX
MCTOOOB UX PCUHICHUA.

4.2. Kputepum olleHKH pe3yJbTaTOB 00y4YeHust

4.2.1. Kpurepuu OlleHKH YCTHOIO ONpoca
Onenka Kpurepun
BBICTABJISIETCS O00YYaIOLIEMYCs, €CIIi OH YEeTKO BBIPAXKAeT CBOIO
«OTITUIHOY TOYKY 3pEHHsS TII0 pacCMaTpUBaeMbIM BOIpPOCAM, IPHBOJSL
COOTBETCTBYIOIIME TPUMEPHI
BBICTaBJSIETCS. OOydJaloOUIeMycsl, €ClI OH JIOIYCKAaeT OTAEIbHBIE
«XOPOIIIO» YHArOtHEMYCH, Aoty A

TIOrpCIIHOCTU B OTBETC

«KYHOOBJICTBOPUTEIIEHO»

BBICTaBIIETCS 00y4JarOIIEMYCsl, €CITH OH OOHApYKUBAeT MPoOeIbl B
3HaHUSIX OCHOBHOT'O Y4eOHO-IPOrpaMMHOr0 MaTepuasa

«HEYOOBJCTBOPHUTECIBHO

»

BBICTABJIsIETCA OOYYAFOIIIEMYCSI, €Ciii OH OOHAPYKMBAET CYLIECTBEHHBIE
nmpoOenbl B 3HAHUSX OCHOBHBIX TIOJNIOKCHUW Y4YeOHOW JTHUCIUILIMHBI,
HEYMEHHE C MOMOINBIO MPENoAaBaTelsd MOJYy4YUTh NPaBUIBHOE pELICHUE
KOHKPETHOHM MPAaKTHYECKON 3aa4yd M3 YUCIIa MPEIYCMOTPEHHBIX pabodeid
pOrpamMMoii y4eOHOH TUCIUIITHHBI

4.2.2. Kpurepuu oueHKH NPAKTHYECKUX 3aTaHUI
Onenka Kpurepun
3auTeHo [IpakTHyeckoe 3a7aHue BBIIOJHEHO BEPHO, B IOJIHOM O0BEME,
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IIPOBEJIEH MPABUJIbHBIA aHaN3, CAEJIaHbl apryMEHTHPOBaHHbBIE
BBIBOABL. [IposiBIEH TBOpUYeCKHMH MOAXOX M JAEMOHCTpauus
palMoOHaNBHBIX ~ CHOCOOOB  pElIeHHs  KOHKPETHBIX  3ajad.
OOyuaronuiics AaeT OTBETHI HA JONOJHHUTEIbHbBIE BOIPOCHI.

He 3aureno

IIpakTHyeckoe 3ajaHue BBINOJIHEHO, HO Aa0COJIOTHO HEBEPHO.
JlonmymieHbl  CYIIECTBEHHbIE  OIIMOKH,  MCHOpPAaBIsieMble  C
HENOCPEACTBEHHON IIOMOILBIO NIPENOIAaBaTEINs.

4.2.3. Kputepum olleHKH TeCTOB

OrueHka, ypOBEHb JOCTHKECHHS
KOMIIETEHIINH

Onucanue KpUTEpHUEB

OTiIM4YHO, BRICOKUI

ConeprxaHue MpaBUIbHBIX OTBETOB B TecTe HEe MeHee 90%

Xopo110, NPOABUHYTHIN

ConepmaHI/Ie IIpaBUJIbHBIX OTBETOB B TCCTC HC MCHEC 75%

Y 10BIIETBOPUTEIBHO,
IMOPOTOBBII

ConepmaHI/Ie IIpaBUJIbHBIX OTBETOB B TCCTC HC MCHCC 50%

HeynosnersopurensHo,
KOMIIETEHIMSI HE OCBOEHA

Conepx(aHI/Ie IIpaBUJIbHBIX OTBECTOB B TCCTC MCHCC 50%

4.2.4. Kputepuu OlleHKH 3a4yeTa

Onenka Kpurepun
BBICTABIISIETCSl O0YYAIOUIEMYCsl, €CIIM OH BBIPAXKAET CBOIO TOUY
3auTeHo 3peHus o paccMaTpuBacMbIM TeMam, PUBOJIS
COOTBETCTBYIOLIME  NPUMEPHI,  JIONMYCKAIOTCS  OT/AENbHBIC
MIOTPEIIHOCTH
BBICTABJIAETCSA oOyuaromemycs, eciu OoOHapyX EeHBbI
He 3aUTeHO CYIIECTBEHHBIE MPOOETsl B 3HAHUSAX [0 PACCMaTPUBAEMBIM

TeMaM, OOYYalIIUNCA HE OPUEHTHPYETCS B TMPAKTHYECKUX
3a7ayax

4.3. OueHouHbIE CpeacTrBa AJid NMPOBEACHUS TEKYIHIECIro KOHTPOJIA YCIIEBAECEMOCTH

YcrHbli onipoc

1. Marpuusl. Onepanuu Hag MaTpuiaMu. OCHOBHBIE CBOICTBa onepaluii HaJ MaTpUIIAMH.
2. OmnpenenuTeny KBaJpaTHBIX MaTPUIL: OINpeJleIeHHe M OCHOBHBIE CBOMCTBAa. MMHOpHI U

anreOpanvecKue JOMOTHEHUSI.

3. Ob6mas ¢dopmyna s BBIYMCICHUS onpenenuteneit, teopema Jlammaca. OOparHas

MaTpHIia.

©ooN R

CYIICCTBOBAaHUA 3KCTpCMYMa).

Brruucnenue obpatHoit Matpuiel. CBoiicTBa 00paTHON MaTPHIIBI.

Pemenue cucrem ypaBHeHuii merogom Kpamepa.

Pewenue cucrem ypaBHeHui Merogom ['aycca.

Pemenue cuctembl TMHEWHBIX YpaBHEHUH B MaTpUIHOU (opMe.

Bospacranue u yosiBaHue QyHKIUH.

MunumMyM u  MakcUMyM (QYHKIMM (HE0OXOIuMOe€ U JOCTAaTOYHBIE  YCIIOBUS

10. BHImyKIIOCTh ¥ BOTHYTOCTh KpHBOH. Toukn mepernoa.

11. OOGmwmii mnan uccaenoBanus GYHKIUHN C 1IEeTbI0 TOCTPOSHUs Tpaduka.

12. TlepBooOGpa3Has, onpeneieHrne, TeopeMa 0 CTPYKTYpe MepBOOOpa3HBIX.

13. CaoiicTBa HeompeAeIeHHBIX UHTETPAIOB. Ta0nila OCHOBHBIX UHTETPAJIOB.

14. WuTerpupoBaHre METOJIOM 3aMEHBI IEPEMEHHON MJIM CTIOCOOOM IOJICTAHOBKH.
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15.
16.
17.
18.
19.
BpaIcHus).

WNHTerprpoBaHue 1o 4acTsIM B HEONPEACICHHOM UHTETpalie.

OnpeneneHHbli HHTErpal.

OrnpezesieHre U TeOMETPUUECKHI CMBICI ONPEICTICHHOTO HHTerpaa.

CRoiicTBa onpeeneHHoro uHTerpaia, popmyna Herorona-JIeiOuuia.

[TpunoskeHus ONPEEICHHOTO WHTErpayia (BBIYMCICHHE TUIOIIAIN, padOThl, 00HEMOB TEI

20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.

[TonsiTue cinyyaitHoTO COOBITHA. ANreOpa COOBITHIA.
Omnpenenenne BEpOATHOCTEN (KJIACCUUECKOE, CTATUCTHUECKOE).
OCHOBHBIE CBOICTBA BEPOSITHOCTH.

BeposiTHOCTHOE ITPOCTPAHCTBO M AKCMOMATHUKA.

VYcioBHasA BEPOSTHOCTb, (hOpMyJia YMHOXKEHUS BEPOSTHOCTEH.
TeopeMa 0 IIOJIHOM BEPOSITHOCTH.

®opmyia baiieca.

He3zaBucumocTh ciryqaiiHbIX COOBITHH.

Teopema croKeHHs 1 YMHOKEHMS JUIsl CITy4ailHbIX COOBITHIA.
He3aBucumble ucnbiTanus, cxema bepHyiu (BeposiTHOCTh ycrexa).
HauBeposTHeiiliee yuCI0 yCIIeX0B B CEpUU MCIIBITAHUM.
IIpenenvHas Teopema bepHymm.

Cnyyvaiinas BenuurHa U QyHKIMS paciipeiesIeHusl.

IpakTuyeckux 3agaHnuin

3amaua Nel.
Pemuth cucreMy TMHENHBIX YpaBHEHHM IByMs crioco0aMu:

1) metonoMm Kpamepa; 2) MaTpuIHBIM METOJOM:
5X+8y+3z=-18 X—4y—-271=-T7
3X-2y+6z=7 3X+y+z=5
2X+y—-2=-5 3Xx—-5y—-6z=—7

3agaya Ne2. Pemuts cucTeMy JIMHENHBIX YpaBHEHUM MeToioM ['aycca

X, +3X, —3X; +4X, =9
X, + X, = X3 +2X, =5
3%, +2X, —X; =9

X, +3%X; —5X, =9

3agaya Ne3. Beruncinuth npeienbl yKa3aHHbIX (QYHKITHM.

X2 —2x -3
m 2

x° -1
x2 —2x-3

x-1
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. 1—cosx
lim———

3470 X
lim(1 + 2x)"*
3.5 x-0

x? _2X+1ej/x

2
3anaua Ned. HaiiTu Touku paspbiBa GYHKIIMHM U OIIPEACIUTD UX PO x° -1

3apaua NeS. Haiitu npou3BoaHBIC JaHHBIX (DYHKITHA.

X x+2

5.1 b y=2
52 Y=X" 2" y'=?
53 y=sin’ X y'=7?
_sin2x —tgx
5.4 = s x Y (74 ="
3agaua Ne6. Hanucate ypaBHEHUE KacaTeNbHOU K rpauKy JaHHON (QYHKIUU B TOUKE X=X,
x*—y?+2y=0 X,=-1
3amaua Ne7. Haiitu HGOI',IpeI[eJ'IeHHHﬁ WHTETpall.
I X% — 2x/x +1 i

7.1 X

79 J'xe’xz dx

2
23 Ix In xdx

24 Icos2 xdx

j X —2x% +x-3
75 x> —2x-3
3agaya Ne8. Beruncinte onpeeeH bl HHTErpal

j-dx
SNX+2

dx

3agaya Ne9. Haiitm momanes KpUBOJIMHEHHOM Tpalelny, OTPaHUYEHHOW JaHHBIMHM JIMHUSMH
X=Lx=4,xy=4

3apauya Ne 10.

Ha xondepennnu npeacrasinensl obOydwaromuecs 10 dakynpreToB. 3 HUX mpeacTaBUTenn
€CTeCTBEHHBIX (DaKynbTeTOB coCTaBISIIOT 60 % oT obmiero uncna. Harpaxknaroorcs Tpu ydacTHUKA 32
Hay4yHbIe JOKJIanel. KakoBa BEpPOSATHOCTH TOTO, 4YTO 3TO OyayT OOydYaroImecs eCTECTBEHHBIX
baxynbTeTOB?
3amaua Ne 11.

HccnenoBatens pa3bICKMBAaeT HY)KHBIE €My CBEJCHHS B TpeX CIpPaBOYHHUKAX. BeposTHOCTH
TOTO, YTO O3TH CBEJICHUS HAXOIATCS B IIEPBOM, BTOPOM U B TPEThEM CIPABOYHHUKE pPABHBI
cootBercTBeHHO 0,7; 0,6; 0,9. HaliTu BeposITHOCTh TOTO, UTO TpeOyeMble CBEICHUS COAEPIKATCS XOTS
OBI B OZTHOM CIIPABOYHUKE.
3apaua Ne 12.

ATEHTCTBO IO CTPaXOBaHUIO aBTOMOOWIICH pa3/iessieT BOJUTENCH o TpeM Kiaccam: kiace Hi
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(maino puckyer), kinacc Haz (puckyer cpenne), kinacc Hz (puckyer cuibHO). ATEHTCTBO IIPEAINoaraer,
YTO U3 BCEX BOJMTENEH, 3acTpaxoBaBiiux aBTomMoOuiu, 30% mpuHamnexar k kiaaccy Hi 50% - x
kiaccy Hpz, 20% - k kiaccy Hs. BeposiTHOCTE TOro, 94TO B T€YCHHE rojia BOJUTENb Kiiacca Hi monaner
B aBapuro, paBHa 0,01, mis BoguTens kinacca Hy ata BeposatHocTh paBHa 0,02, a 1711 BoAUTENS Kiiacca
Hs sta BeposrHocts paBHa 0,08, KakoBa BepOSTHOCTb TOr0, YTO B T€UEHHUE r0Jia OJUH BOJIUTEINb
roraj B aBapuio?

5.5.3. TecToBbIC 3a0aHNA

1. YcraHOBUTE MOCIIEIOBATEILHOCTD ICHCTBUH MPU PacyeTe ONpeIeTHTEIs:
1. BEIYHCIUTE COOTBETCTBYIOIIUE alTeOpandecKue JOTOTHCHHUS.
2. BeIOpaTh CTPOKY HIIH CTOJI0EI] MaTPHIIBL.
3. BbluuciuTh CcymMMy MNPOHW3BEIACHHWHA D3JIEMEHTOB CTPOKHM WM CTOJONA MaTPUIBI U
aIreOpanvdecKux JOMOTHCHUH.
[TpaBwibHEIH oTBeT: 2,1,3

2. YCTaHOBHUTE MOCIIEA0BATEIBLHOCTD ICHCTBUI TIPU pacdeTe 0OpaTHON MaTpPHULIBL:
1. 3aMEHUTD 3JIEMEHThI MAaTPULBl UX ANreOpanyecKUMH JOIOJTHEHUAMHU.
2. TpaHCIIOHUPOBATh MaTPULLY.
3. BBIYHCIUTB OIIPENEIUTENb MAaTPULIBI.
4. Pa3nenuTh KaX/Iblil 3JIEMEHT MaTPULIbI HA OIIPEIEIUTED.
[IpaBunbHbIl oTBET: 3,1,2,4

3. YcTraHoBUTe OCIEA0BATEIBHOCTh ACUCTBUN TPU UCCIIEIOBAHUHN (PYHKIIHH:
1. Haift acuMOTOTHI.
2. [Toctpouts rpaduk QyHKIIUH.
3. Haiitu o6nacte onpeaeneHus: GyHKIUH.
4. Haiftu HynM (pyHKIMH.
5. HailTu MakcUMyMbl U MUHUMYMbI (DYHKIIMM, a TaKK€ IPOMEXYTKH €€ BO3pacTaHUs U
yOBIBaHUS.
6. [IpoBepuTh PYHKIIMIO HA YETHOCTH WJIM HEUETHOCTb.
7. Haiitu TOukH neperuda v MpoMeKyTKH BBITYKJIOCTH BBEpX U BHU3.
8. [IpoBepuTh PyHKIIMIO HA IEPUOTUIHOCTb.
[IpaBuneHsbIl oTBET: 3,6,8,4,1,5,7,2

4. ConocTaBbTe Ha3BaHMs PYHKIMHI U UX (opMalIbHbIE 3aITUCH:

1. Jluneiinas QyHKIUS A. y=2/Xx
2. CreneHHast pyHKIUS b. y=2x+8
3. Ob6parHas pyHKIHS B. y=x?

IIpaBuneHell oTBeT: 1B, 2B, 3A

5. ConocraBbTe Ha3BaHMs rpauKoB QYHKIMHA U UX (pOpMalIbHbIE 3aIHCH:

1. TTpsimas A. y=2/X
2. ITapaboina b. y=2x+8
3. 'mnep6ona B. y=x?

IIpaBuneHel oTBeT: 1B, 2B, 3A

6. ComocTaBbTe Ha3BaHMs IPABUJI KOMOMHATOPHKH M WX (hOpMaAITbHBIC 3aITHCH

1. IlepecTaHOBKH A. An(m)=n!/(n-m)!
2. Coueranue b. Pn=n!
3. Pasmernenue B. Cn(m)=n!/[m!*(n-m)!]

[IpaBunwHelil otBeT: 1B, 2B, 3A
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7. CormocTaBbpTe Ha3BaHMs M X (HOpMaTbHBIC 3aITUCH:

1. Unrerpan A. y’+3y’+10y=0
2. [lpousBoHas b. [sin (2x) dx
3. uddepennmanproe ypaBHEHHE B. (3x+7)’

[TpaBunbHbIil oTBeT: 1B, 2B, 3A

8. C momoIIpio Kakoi (hYHKIIMU MOXKHO OTPECIIUTh MAKCUMAIbHYIO BEIPYUKY:
(Hy=108-2x
(?)y=x?+66
(?)y=9x+701

9. C moMo1ipto Kakoi (hYyHKIIMM MOKHO OTNPEJEITHTh MAaKCUMAJIbHYIO TPUOBLIb:
(Ny=78-5x
(?)y=7x+80
(?)y= x*+19

10. C momoreto Kakoi GopMyIsTbl MOKHO BBIYUCIUTE CPETHEOKUIACMOE 3HAYCHHUE TPUOBLITH:
(DM(X)=X1*p1+X2*p2*... *Xn*pn
(?)y=x?+3x+10
(?)y=-22x-98

11.C IIOMOIIIBIO KaKou Q)OpMyHLI MOKHO BBIYHUCINUTD CPECAHCOKUAACMOC 3HAYCHUC BBIPYUYKU:
(DM(X)=X1*p1tX2*pP2*... *Xn*Pn
(?)y=10/x
(?)y=-30x2+180

12. C nomMomsio Kakoit popMyITbl MO’KHO BBEIYUCIIUTE CPETHEOKUIAEMOE 3HAUCHHUE 3aTparT:
(DM(X)=X1*pr+x2*p2*... *Xn*Pn
(?)y=28x-48
(?)y=-302/x+6

13. Onpenenurens — 37O ..., KOTOPOE MOYKHO BBIYUCIUTH U3 KBaJIPAaTHOW MaTPHIIbI.
IIpaBUIBHBIN OTBET: YHUCIIO

14. BekTop — 3TO ..., JUIsl KOTOPOTO yKa3aHO, KaKas U3 €ro IpaHUYHbIX TOYEK SIBIISIETCS HadalloM, a
KaKasl — KOHLIOM.
IIpaBUIBHBIN OTBET: HAIPABIICHHBIN OTPE30K

15. KoMIIIEKCHOE YHCIIO — 3TO ... BEMIECTBEHHBIX YHCE.
[TpaBUIIbHEII OTBET: yMOpsAI0UEHHAs Tapa

16. OYHKIUA — 3TO ... €y» OT «X», TJI€ «X» ABJSETCS MEPEMEHHON MU apryMEHTOM (DYHKIIHH, a «y» -
3aBHCHMOM NIEPEMEHHON UK 3HAaYeHHEM () YHKIUH.
IIpaBUIBHBIN OTBET: 3aBUCUMOCTD

17. Ilpou3BonHas — 3TO MOHATHE, KOTOPOE MOKA3bIBAET CKOPOCTh M3MEHEHHs ... . [Ipum 3ToM oHa
MIPOSIBIISIETCS YepEe3 3aBUCHUMOCTh OJHOW MTEPEMEHHOM OT JPYIrOM.
[TpaBuibHBIN OTBET: HyHKIUU

18. CnyuaitHoe cOOBITHE — 3TO COOBITHE, KOTOPOE MOXKET MPOM3OWTH WU ... B 3aBHCHUMOCTH OT
ciryyasi.
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IIpaBUIBHBIN OTBET: HE IPOU30UTH

19. BeposTHOCTh — 3TO CTENEHb (OTHOCHTENbHAs MEpa, KOJIMYECTBEHHAs! OLEHKA) BO3MOXKHOCTH ...
HEKOTOPOT0 COOBITHS.
IIpaBUIBHBIN OTBET: HACTYIUICHUS

20. MareMaTHYeCcKO€ OXUIAHWE — OTO ... BO3MOXKHBIX 3HAUEHHWH CIIy4ailHOW BEIMYMHBI Ha
COOTBETCTBYIOILIME UM BEPOATHOCTH.
IIpaBUIBHBIN OTBET: CyMMa IIPOU3BENCHUI

4.4, OneHoYHbIEe CPeCTBA VISl MPOBEJEHUS MPOMEKYTOUHOM aTTecTAluN
Bonpocs! u 3aganus aJ4 3a4era

1. Marpuusl. Onepanuu Hajg Matpuiiamu. OCHOBHbBIE CBOMCTBA ONepaluii Ha/l MaTPULIAMHU.

2. OmnpenenuTeny KBaJpaTHBIX MaTpPUIL: ONpEJEJIEHUE M OCHOBHBIE CBOMCTBAa. MMHOpHI U
anreOpandecKue JTOTOTHEHHUS.

3. O6mas ¢dopmyna s BbBIYMCICHUS omnpenenutenei, teopema Jlammaca. OOparHas
MaTpHla.
Beruucnenune oOpatHoii MaTpuiisl. CBoMcTBa OOpAaTHOM MAaTPULIBI.
Pewmenne cucrem ypasaenuii merogom Kpamepa.
Pewenue cucrem ypaBHeHuii metonom ['aycca.
Pemenue cucreMpl TMHENMHBIX YpaBHEHUN B MaTPpUUHOHN (opMe.
Bospacranue u yOsiBanue GpyHKINU.
MunumMymM ©  MakcuMyM — QyHKIuE  (HEOOXOIMMOE H  JOCTaTOYHBIE  yCIOBHUS
CYLIECTBOBaHMS SIKCTPEMYMA).

10. BeImyKII0CTh ¥ BOTHYTOCTh KpHBOH. ToUukHM mepernoa.

11. OOGmwmii mnaH uccaenoBanus GYHKIUHN C LIeJIbI0 TOCTPOEHUs Tpaduka.

12. TlepBooOpa3Hasi, OIpeesIeHHe, TEOPeMa O CTPYKTYpPE MEPBOOOPA3HBIX.

13. CgoiicTBa HeonpeaeneHHbIX HHTErpaaoB. Tabiuia OCHOBHBIX MHTETPAJIOB.

14. NHrerprupoBaHue METOJIOM 3aMEHbI IEPEMEHHOM UITH CIOCOOOM MOJACTAHOBKH.

15. MHTerpupoBaHue Mo YacTsM B HEONPEIEICHHOM UHTErpaje.

16. OmnpeneneHHBIN HHTETPAI.

17. Omnpenenenue U reOMETPUUECKUN CMBICIT OIIPECIIEHHOT'0 HHTErpaa.

18. CaoiicTBa omnpeeiieHHOTo HHTErpaia, popmyrna HeroTona-JIeiOHuIA.

19. IlpunoxeHus omnpenereHHOro UHTerpaia (BbIYMCIEHUE TUIOMAAN, PabOThl, 00BEMOB Tel
BpallleHus).

©oN R

20. Tonsatue cmy4aiftHOTO COOBITHS. ANreOpa COOBITHIA.

21. OmnpeneneHue BEPOSTHOCTEN (KIaCCHUECKOE, CTATUCTHUYECKOE).
22. OCHOBHBIE CBOWCTBA BEPOSITHOCTH.

23. BeposiTHOCTHOE MPOCTPAHCTBO U aKCHOMATHKA.

24. YcioBHas BEpOSTHOCTH, (DOpMyJia YMHOKECHHUST BEPOSTHOCTEH.
25. Teopema 0 MOJTHON BEPOSITHOCTH.

26. ®opmymna baiieca.

27. He3aBUCHMMOCTD CITy4allHBIX COOBITHH.

28. Teopema CIIOXKCHHS H YMHOMXEHUS JIJIST CITYIailHBIX COOBITHIA.
29. HeszaBucumple ucnblTanus, cxeMa bepHysum (BeposITHOCTB ycmexa).
30. HamBeposiTHeli1Iee YMCIIO YCTIEXOB B CEPUU HCIIBITAHUH.

31. Ipenenvhas reopema bepuymnu.

32. CnydaifHas BenmrMurHA U PYHKITUS pacpeecHusI.
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IIpunoxenne 1

JIMCT mepuoanvecKux MpoBepoK padoveil NMporpaMMbl
U MH(GOpMAaIUsA 0 BHECEHHBIX H3MEHEHHUAX

[TorpebHOCTH
JI0MKHOCTHOE JIHIIO, B KOPPEKTHPOBKE
MIPOBOMBIIIEE yKazaHueM Hudopmanisg 0 BHECEHHBIX
nposepky: ®.1N.0., Jlata COOTBETCTBYIOLIUX W3MEHEHUSX
JOJIKHOCTh paszenoB paboueit
MIPOTPAMMBI
[Ipencenarens 12.05.25 ., UMeeTCs Buecennl U3MEHEHUS B
PEeIMETHOM MIPOTOKOJT MTYHKTHI:
(LMKIIOBO¥A) Ne 10 Pabouas nporpamma | 3.2. YueGHO-METOIMYECKOE
KOMHUCCUU aKTyaJlu3upoBaHa | oOecIeUCHHE
Jleonosa O.1. Ha 2025-2026 yu. | 3.3. MarepuainbsHo-
TOJI. TEXHUYECKOE W MPOTPAMMHOE

obecrieueHue
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