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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM roy Ha 3acenanunu kadeapel [IpukiaaHoi MaTeMaTUKU U HHOOPMATUKH

[Ipotokom ot 20 r. Ne

3aB. kadeapoii I0.A. UsBekos

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzanuu B 2025 - 2026
yueOHOM roy Ha 3acefaHuu kapeapel [IpukiamaHoil MaTeMaTuku U HUHPOPMATHKH

[Iporokom ot 20 1. Ne

3aB. kadeapoii I0.A. U3Bekos

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzanuu B 2026 - 2027
yaeOHOM roy Ha 3acefaHuu kapeapel [IpukinagHoi MaTeMaTHKu U HHPOPMATHKH

[Iporokom ot 20 . Ne

3aB. kadeapoii I0.A. U3Bekos

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM roy Ha 3acemanuu kadeapel [IpUKITIaaHON MaTeMAaTHKU U HHOOPMATHKH

IIporokomor _ 20 r. Ne
3aB. kadeapoii 10.A. N3BekoB




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

[enp ocBoeHus AUCHUIUIMHBI «MaTemMaTuka» COCTOMT B MOJYYEHHUH CTYACHTAMHU
(dyHIaMEHTAIHBIX MAaTeMaTH4YeCKMX 3HAHUM M TPOYHBIX TMPAKTUYECKUX HABBIKOB TIO
WCIIOJIb30BAaHUIO METOJOB MAaTE€MaTHUYECKOrO0 aHajau3a ISl UCCIENOBAHMS MATEMAaTHYECKUX
MOJIEJIEN T€X WIM MHBIX MIPOLECCOB U ABJIEHUN, B TOM YHCIIE U SKOHOMUYECKUX, JISI TTOTYyYECHHS
AQHAJIMTUYECKUX U YUCIICHHBIX PEIICHUN TOCTABICHHBIX 3a/1a4.

Jns noctrkeHust NOCTaBIECHHOM e B Kypce «MaremaTukay pemaroTcs 3a1a4u:

- pa3BUTHS JJOTUYECKOTO U aJITOPUTMUYECKOTO PELLIECHNUS;

- OBJIAJICHHS] OCHOBHBIMHU METOIAMU MCCJIEOBAHUS U PELICHUS MAaTEMATUYECKHX 3a/1a4;

- BBIPaOOTKY YMEHUS CaMOCTOSATEIbHO PAaCHIMPATH MATEMaTUUECKIE 3HAHUS U TPOBOAUTD
MaTeMaTUYECKUU aHaIU3 YKOHOMHYECKHX 3a]1ay4;

- MCIOJIb30BaHUE METOJ0B MAaTEMaTUYECKOT0 aHajIu3a M €ro Mojesiell B MPaKTUYECKOMN
JIEATEIIbHOCTHU C IPUMEHEHUEM COBPEMEHHOM BBIUUCIUTENBHON TEXHUKY;

- O3HAaKOMWThb CTYJEHTOB C OCHOBHBIMH MaT€MaTUYECKUMHU METOJaMHU M MOMAEIISAMH
UCCIIEIOBAaHHSI BEPOSITHOCTHBIX 3aKOHOMEPHOCTEH MaCCOBBIX OJJHOPOIHBIX CYYalHBIX COOBITHH.

2 MecTo TMCHUIIMHBI (MO/1YJIs1) B CTPYKTYpe 00pa30oBaTe/IbHO MPorpaMmMbl

Hucuunnuua MartemaTuka BXOAUT B 00S3aTENbHYI0 4YacTh Y4YeOHOro IUIaHa
00pa3oBaTeNbHOI MPOrPaMMBI.

JUia  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAaHUS  (YMEHMs,  BJaJEHUs),
c(hOpMHUPOBAHHBIE B Pe3yJIbTaTE U3yUCHUS TUCIUILINH/ PAKTUK:

JUia  u3ydeHus  JAMCUMIUIMHBI  HEOOXOAMMBI  3HaHUS  (YMEHMs,  BJaJEHUs),
c(hOpMHUPOBaHHbBIE B pe3yJbTaTe M3YUYCHUS Kypca MaTeMaTHKU B 00bEME MpPOTrpamMMbl CpeaHEn
IIKOJIBI.

OcBoeHue TaHHOM JUCUUIIMHBI IPEAIoiaraet, YTo B Pe3ysbTaTe U3y4eHUs IIKOJIbHOTO
Kypca MaTeMaTHKU O00ydaroluiicss uMeeT chopMUpPOBAHHOE MPEJICTABICHUE O MaTeMaTHUKE KaK
YHUBEPCAJIBHOM S3bIKE HAayKH, 00 MAEIX M METOJaX MaTeMaTUKH, BIa/eeT MaTeMaTHYECKUMHU
3HAHUSIMM U YMEHHUSIMHU, COOTBETCTBYIOIIMMH DeneparbHOMY KOMIIOHEHTY IOCYAapCTBEHHOTO
CTaHJapTa o0IIero o0pa3oBaHMs, UMEET Pa3BUTOE JIOTHYECKOE MBIIUIEHUE, POCTPAHCTBEHHOE
BoOOpakeHue, 00J1a/1aeT BBICOKUM YPOBHEM aJITOPUTMUUYECKOMN KYIbTYpBHI.

3HaHUS U yYMEHUs, YCBOCHHBIE B IpOLIECCe M3YYEHUs MATEeMAaTUKU HEOOXOAMMBI IS
OCBOEHUS IPYTUX AUCHHUIUINH €CTECTBEHHOHAYYHOTO U IMPO(hecCHOHATBHOTO LIUKJIIOB.

3Hanus (YMEHUS, BIaJleHUs), MOTYYSHHbIE TPU MU3yYEeHUU JAHHOW AUCHUILIIMHBI OyIyT
HEOOXOIUMBI JJISI U3YUCHUS TUCIUTUTAH/TIPAKTHK:

Anamutnueckas xumusg 1 DXMA

Craructuka ppIHKa

OKOHOMHMKA OPTaHU3aLuU

DuHAHCHI, JEHEKHOE 00paIlleHUE U KPeTUT

MeTtposorusi ¥ CTaHIapTU3AIIHS

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHHUILUINHBI (MOAYJIS) ¥ IJIAHUPYEMBbIe Pe3y1bTAThl 00y4eHH s

B pesynbrate 0cBOCHHUS TUCHMILIMHBI (MOyns) «MareMaTHkay 00ydarouIuiics J0JKeH
00Ja/1aTh CIEAYIOUUMU KOMITETEHIIUSIMU:

KO)] HHJUKaTopa I/IH)II/IKaTOp JOCTHIXXCHUA KOMIIETCHIITN N

OIIK-1 Crocoben MPUMCHSATH €CCTCCTBCHHOHAYYHBIC U SKOHOMUYCCKUEC 3HAHU A TPHU PCIHICHUN




podheCCHOHANBHBIX 331249 B 00JIaCTH TOBAPOBEICHHS;

OIIK-1.1

Hcnonb3yeT OCHOBHBIC IMOJIOKEHHSI W METOJbl SKOHOMHUYECKHUX HayK;
OCHOBHBIC TIOHSITHS U METO/Ibl €CTECTBEHHOHAYUHBIX TUCLHUILIUH B 00BEME,
HeoOXoIMMOM I TIPOECCUOHATBPHONM ACSITeTbHOCTH; HAYYHBIE OCHOBBI
bHU3MUECKUX, XUMHUYCCKHX, (GH3MKO- XHMHUYCCKMX W OHOJIOTHYECKHX
METONOB ISl OLEGHKHM I[IOKa3areledl KavyecTBa M 0O€30MacHOCTH
OTPEOUTEIILCKUX TOBADOB

OIIK-1.2

[IpumeHsieT SKOHOMHUYECKUE 3HAHUS JUIS aHalM3a COLMAIbHO 3HAUYMMBIX
Ipo0JIEM U MPOLIECCOB, PEILIEHHS COLMATbHBIX U IPOPECCHOHATIBHBIX 3a/ay;
€CTECTBEHHOHAyYHbIE€ METOJbl [UIsl pElICHHUs TOBapOBEAHBIX 3a/ay;
¢busnyeckre, XUMUYECKHe, GPU3NKO-XUMHUUYECKHE U OMOJIOrMYECKUE METO/IbI
KaK HHCTPYMEHT MPO(EeCCHOHATBHOMN AEATEIbHOCTH

OIIK-1.3

BribupaeTr conuanbHO-DKOHOMUYECKHE METOABI JJIsi aHallu3a TEHACHIUN
pa3BHUTHS COBPEMEHHOrO OOIIECTBA; METOJBI OICHKH KadyecTBa TOBAapOB;
(U3HYECKUMHU, XUMHUYCCKHUMH, (PUINKO-XUMUYCCKUMHU OUOJIOTHICCKUMU
METOJIaMH  aHajM3a; METOJaMHU  HMJCHTU(PUKALMKA W BBIIBICHUSA
danscrbUKaLNKT TOBAPDOB




4. CTpyKTypa, 00bEM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 6 3a4eTHBIX enuHuIl 216 akaa. 4acoB, B TOM

YUCJIC:

— KoHTaKkTHas padora — 128,05 akaz. yacos:
— aynutopHas — 123 akaj1. 4acos;
— BHeaynutopHas — 5,05 akaj. 4acos;

— caMocTosTenbHas pabora — 52,25 akan. 4acos;

— B popMe mpaxTHUecKoi moaroroBku — 0 akas. 4ac;
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

dDopMa aTTeCTaluu - 3a4€T, 9K3aMCH

AynutopHast = =
o | KoHTaKTHAs pabora E 3 ®dopma TeKyIero
Paznen/ tema S (B axaz. acax) = E‘ Bux KOHTpOJIA Kon
g & © |camocTosiTeNnbHOI | ycreBaeMOCTH U
JUCIIMILIAHB 3 = . | KoMneTeHIUN
3 o & paboThI TIPOMEKYTOYHOH
na6. |mpaxr.| £ 8
Tlex. : | 28 aTTeCcTaluu
3aH. | 3aH. | &
1. 1. DIIeMEHTHI JINHEHHOMH,
BEKTOPHOU aireOphl U aHAIUTHIECKON
reOMETPHUU
1.1 1.1. DneMeHTH JHHEHHOM BBIIOHCHIE
anreOpsl: MAaTPHIIBL
or ez[inmeﬂn cncpTeML; TpaKTIHECKOTo OIK-1.1,
nngeﬁﬂmx ’ ANreGpateckiX 6 4 4 3aganus Ne 1 -Tect Ne 1 OIIK-1.2,
. «JIuneiinas OIIK-1.3
ypaBHEHHUH; OallaHCOBBIE MOJIENU ey
B DKOHOMHKE P
1
- BBINTOJIHCHUE
MPaKTHYECKOTO
1.2 1.2. BekropHas anrebpa u 3amanus No 2 - tecT Ne 2 OIIK-1.1,
aHAMTHYEeCKas: TeOMeTpUs Ha 5 4 5 «BexropHas - HTOTOBBIN TECT OIlK-1.2,
TUIOCKOCTH anrebpa u o pazneny 1 OIlK-1.3
aHaTUTHYECKas
TEOMETPHSD
HWroro no pazneny 11 8 9
2. 2. MareMaTH4YeCKH aHaIN3
- BBINIOJTHEHHUE
21 21 Mperensi MPaKTHYECKOTO OIIK-1.1,
' " P 5 4 5 3a7aHus 110 TEME - tecT Ne 3 OIIK-1.2,
MOCJIEI0BATEILHOCTH U (DYHKIUH «MaTeMaTHICCKH OIK-1.3
W aHAJIM3)»
- BBIIOJHEHHE
MPAKTHYECKOTO OIlK-1.1
2.2 2.2. HenpeposiBHOCTH '
) pep 1 5 6 5 3a7aHus 110 TEME - TtecT Ne 3 OIIK-1.2,
(bynKumm; TOUKU pasphiba «MaTtemMaTHYEeCKH OIIK-1.3
¥ aHAIIN3)
- BBIIOJHEHHE
MPAKTHYECKOTO OIlK-1.1
2.3 2.3. TlpousBoaHas HKLIMH '
omHOf 1 Cr],\/leHHOQ by 5 6 5 3a7aHus 110 TEME - TtecT Ne 3 OIIK-1.2,
P «MaremaTHueCcKu OIIK-1.3
¥ aHAIIN3)




- BBIIIOJIHCHUEC

24  24. HeomnpeneneHHHIH, MPaKTUIECKOTO OIlK-1.1,
orpeiesIeHHbII u 5 6 5 3aJ[aHus 110 TEME - tecT Ne 3 OIIK-1.2,
HECOOCTBEHHBIIH WHTErpall «MateMaTHyecKu OIlK-1.3
¥ aHaIIN3)
- BBIIOJHEHHE
MPaKTHIECKOTO OIK-1.1,
25 2.5 OyHKIUM HECKOIBKHX 3aJlaHus 110 TEME - tect Ne 4
IepPEMEHHBIX 5 6 51 «DyHKIIU - UTOT'OBBIN TECT OIIK-1.2,
p YHKIL OINK-1.3
HECKOJIbKMX
MIEPEMEHHBIX»
Hroro no paszueiny 25 28 | 251
3. 3auér
OIIK-1.1,
3.1 TToAroTOBKA K AK3aMEHY DKk3aMeH OIIK-1.2,
OIIK-1.3
Uroro mo pazneny
Hroro 3a cemectp 36 36 34,1 3a4ET
4. 3. Teopus BeposSITHOCTE#H
- BBIIOJIHEHHE
MPaKTHYECKOTO OIIK-1.1,
4.1 3.1. Cnyuaiiabie cOOBITHS 10 10 3a/1aHMs TI0 TEME - TecT Ne 5 OIIK-1.2,
«Teopus OIIK-1.3
BEPOSATHOCTEI»
- BBIIOJHEHHE
MPaKTHYECKOTO OIIK-1.1,
4.2 3.2. CiyuaiiHble BeTMYMHbI 4 6 3a/1aHus IO TEME - tect Ne 5 OIIK-1.2,
«Teopus OIIK-1.3
BEPOSTHOCTEW»
HWroro no pazneny 14 16
5. 4. MareMaTtndecKkasl CTaTHCTHKA
- BBINIOJTHEHHUE
MPaKTHYECKOTO OIIK-1.1,
EI:Te Ba4f;lble o 1;(:?;§EZO KMH 2 6 3a7aHus 110 TEME - tecT Ne 6 OIIK-1.2,
pear 1 P «MaremaTuuecka OIIK-1.3
S CTATHCTHKA
- BBIIOJHEHHE
MPAKTHIECKOTO OIIK-1.1,
2.2 4};2' TIposepka 1 8 3aJlaHus 110 TEME - tecT Ne 6 OIIK-1.2,
CTATUCTUYCCKUX THIIOTE3 «MaTemaTiecka OITK-1.3
s CTATUCTHKA)»
- BBIIOJHEHHE
5.3 4.3. Aunamu3 3aBUCHUMOCTEN MPAKTHIECKOTO OIIK-1.1,
. - TecT Ne 6
(KOppenAUuOHHO-PErpeCCUOHHBIN 4 [18,15( 3amanus no Teme | UTOrOBLI TeCT OIlK-1.2,
aHam3) «MaremaTruecka OIlK-1.3
s CTATUCTHKA)
Wroro no pazaeny 3 18 (18,15
6. DK3ameH
OIIK-1.1,
6.1 Dx3amen OIIK-1.2,
OIIK-1.3
Wroro no pazneny
Hroro 3a cemectp 17 34 118,15 9K3aMeH
Uroro no pucnumiuze 53 70 152,25 3a4€eT, DK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Peanu3anust KOMIIETEHTHOCTHOTO MTO/IX0/1a MPEAYCMATPUBAET UCIIOIb30BAHHE B y4€OHOM
nporecce AaKTUBHBIX M HWHTEPAKTHUBHBIX (OpPM TPOBEINCHHS 3aHATHH B COYETAaHUH C
BHEAYJUTOPHON paboTOil ¢ 1enbl0 POPMUPOBAHUS M Pa3BUTUA MPO(ECCHOHANBHBIX HABBIKOB
obyuaromuxcs. Cornmacao 1. 34 Tlopsigka opraHW3alliil M OCYIIECTBICHHS JCATECIHLHOCTH IO
o0Opa3oBaTelbHBIM IporpamMmam OakanaBpuaTa Beiciiero odpazoBanus (yTB. mpukazom MOuH
P® or 05.04.2017 r. Ne 301), npu mpoBeeHUN Y4eOHBIX 3aHSATHH 00ECIIEUMBACTCS Pa3BUTHE Y
00y4aromuxcsi HaBBIKOB KOMaHAHON paOOThl, MEXKIMYHOCTHOM KOMMYHUKAIUM, MPUHSATHS
peLIeHN, JUACPCKUX KAdyecTB, B TOM 4YHCIE C YYETOM pPETHOHAIBHBIX OCOOCHHOCTEH
npodeccuoHaNbHOM AESITETbHOCTH BBITYCKHUKOB U OTpeOHOCTEN paboToaaTenei.

BriOupas Ty wim MHYIO0 TEXHOJOTHIO paboThl C 00yUYaIOIIMMUCS, HEOOXOJMMO UMETh B
BUJY, YTO HanOombiiero 3gpdexra oT ee MPUMEHEHUS MOXKHO JOCTUYb, €CIIM YYUTHIBATH LIETU
o0Opa3oBaHMs, Ha peaIM3alUI0 KOTOPHIX JOJKHA OBITH HAaIlpaBJIeHa W30upaeMas TEXHOJIOTHS,
coJiep’kaHue, KOTOpOe MPEACTOUT MepelaTh 00yJaroIMMCs C €€ IIOMOIIBIO, a TaKXKe YCIOBHUS, B
KOTOPBIX OHa OYJeT UCIIOIb30BaThCS.

B nameit paboTte MbI HCIIONIB3YEM CIIEAYIOLIEE.

1. TpaguuuoHHsle oOpa3zoBaTelibHblE TexHoJoruu. OpraHusanus 00pa30BaTEIbHOIO
mpouecca, MOpeanojiaraeT MNPsSMYI0 TPaHCIALUIO 3HAHUW OT MpernojaBaTelis K CTYACHTY
(IpeuMyIIECTBEHHO Ha OCHOBE OOBSICHUTEIbHO-MIUIIOCTPATUBHBIX METOJIOB OOy4YeHUS).
YueOHasi AesITeNbHOCTh CTYIEHTAa HOCUT B TAaKMX YCIOBHSX, KaK MPaBHUIO, PEMPOAYKTHUBHBII
Xapakrep.

®opmbl y4eOHBIX 3aHATHI:

- uHpOpPMALMOHHAS JIEKIUS — I[IOCIENOBaTeIbHOE H3JIOKEHHE Marepuaia B
JTUCITUIIMHAPHOMN JIOTUKE, OCYIIECTBIIIEMOE MTPEUMYIIIECTBEHHO BepOATbHBIMU CPEICTBAMH.

- IPAKTHUYECKOE 3aHATHE, IOCBSILIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUN M HABBIKOB I10
MPEJIOKEHHOMY aIrOPUTMY.

2. Texuomoruu mnpoekTHOro oOydeHus. OOpa3oBaTENBHBIN MPOIECC TOCTPOSH B
COOTBETCTBUHU C QJITOPUTMOM IIO3TAIHOTO PEIIEHUS MPOOJEMHOW 3aJaydl WM BBITOJHEHUS
yuebHoro 3ananus. [IpoekT npennogaraet COBMECTHYIO y4eOHO-IT03HABATEIbHYIO 1€ TEIbHOCTh
IPYNIbl CTYJIEHTOB, HAIIPABJIEHHYIO HA BbIPAaOOTKY KOHIEMIIMM, YCTAHOBJIEHHE LIeJeil U 3a1ad,
(GOpMYIHPOBKY OKHJAEMBIX PE3yJIbTaTOB, OIpEJeeHHE NPHUHLUIOB U METOAMK peIIeHUs
MOCTaBJIEHHBIX 3ajay, I[UIAHUPOBaHHWE XoAa pabOThl, MOUCK JOCTYMHBIX M ONTUMAJIbHBIX
pecypcoB, MO3TAHYI0 pPEANM3alUI0 IUlaHa paboThI, MPE3CHTALUI0 PEe3yIbTaToOB PabOThI, MX
ocMbIciieHre U pediekcuto. [IpumensieTcss B OCHOBHOM IS TEpexo0/ia KOMIETEHIIMH Ha YPOBEHb
BJIAJICHUS.

OcCHOBHBbIE TUIIBI IPUMEHSAEMBIX HAMU B 00pa30BaTEIbHOM JIEATEIbHOCTH IPOEKTOB!

HccnenoBaTenbCKuil MPOEKT — CTPYKTypa NpubImkeHa K ¢opmaTy Hay4dHOTO
UCCIIEIOBaHMs (J10Ka3aTeIbCTBO AKTYyaJIbHOCTH TEMbl, ONPEJCICHHE HAay4HOM MpoOsIeMsbl,
npeaMera U oOBeKTa HCCieoBaHMA, Lened W 3ajad, METOAO0B, MCTOYHHUKOB, BBIIBHKEHUE
TUTIOTE3bI, 0000IIEHNE Pe3ylIbTaTOB, BBHIBOJIBI, 0003HAUYEHHE HOBBIX MpoOiem). PesympraTom
ABJIsIeTCS yueOHast KapTa [0 MOIYII0 Hateil 00pa3oBaTebHON MPOrPaMMBI.

TBOpYECKHIT TPOEKT, MNPEANOJaramlliii B OTIWYHAE OT MPEIbIAYIIEro, KOHEYHBIN
IPOAYKT B CIEIYIOUIMX BapHaHTaxX — razera K UCTOPUYECKH 3HAUMMOMY «MaTeMaTHYECKOMY»
coObITHIO (TTpa3aHuK ymncna «I[lu» u T.1.); «MaTemaTuyeckas» OTKPBITKA (CBOEro poaa yueOHast
KapTa, TOJIbKO He(OopMalIbHO, KpaCOYHO 0(opMIIeHHAs; BUICOPOIUK «S1 Haydy Bac pemarth ...» 1
T.II.

WHpopMallMOHHBIM MpPOeKT — y4eOHO-TIO3HABATENIbHAS JIEATENILHOCTE C  SIPKO
BBIPaXEHHON 3BPUCTUYECKON HAMPABIECHHOCTHIO (ITOUCK, OTOOp U cCUCTeMAaTH3alus UHOpMauu
0 KakoM-TO 00BEKTe, 03HAKOMJICHHE YYaCTHHUKOB IPOEKTa ¢ 3TOM MH(OpMaIuei, ee aHaIU3 U
0000111eHIE 1, HAKOHEII, TPE3EHTAIIUS TT0 TPAKTUYECKOMY MTPHUIIOKEHUIO).



4. WMHpopManmoHHO-KOMMYHHMKAIIMOHHBIE 00pa3oBaTelbHbIE TeXHONOTHH. Opranuzamus
00pa30BaTEeNBLHOrO Ipolecca ¢ NPUMEHEHHEM CIEeHUAIN3UPOBAHHBIX MPOIPAaMMHBIX Cpell U

TEXHUYECKHUX CPEACTB paboThl ¢ wuHPOpManmeir (MHPOPMAIMOHHYIO Cpely YHUBEPCHTETa
MOODLE).

6 YueOHO-MeTOAuYecKOe 00ecreueHHe CaMOCTOSITeIbHOM padoThI 00y4yalommxcst
[Ipencrasneno B npuioxenuu 1.

7 OueHoYHbIE CPeICTBA IJIf IPOBEIeHUs MPOMEKYTOUYHOM aTTecTauuu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAHYecKOe M MHPOPMAIMOHHOE 00ecneyeHue JUCIUIITIMHBI (MOYJIs1)
a) OcHoBHas1 IMTEpPaTypa:

1. IlunaueB B. C. Beicmias matemaruka: yueOnuk / B.C. IllunaueB. — Mockaa:
NH®PA-M, 2019. — 479 c. — (Bsiciiee ob6pa3zoBanue). — WwWw.dX.doi.org/10.12737/5394. -
ISBN 978-5-16-101787-6. - Texcrt: AJIEKTPOHHBIN. - URL:
https://new.znanium.com/catalog/product/990716 . — Pexum pgoctyma: aias aBTOPH3.
II0JIB30BAaTENCH.

2. Maremaruka: yue6. mocooue / FO.M. Jlanusos, JI.H. XKyp6enko, I'.A. Hukonosa, H.B.
HukonoBa, C.H. HypmeBa ; mon pexa. JL.H.Xypbenko, I'.A.HukonoBoil. — Mock-Ba:

NH®PA-M, 2019.— 496 c¢.— (Bwicmiee oOpa3oBanue: bakanaBpuar). - ISBN
978-5-16-102130-9. - Tekcr: AJIEKTPOHHBIH. - URL:
https://new.znanium.com/catalog/product/989799 . — Pexum pgoctyma: paias aBTOPH3.
II0JIB30BAaTENEH.

0) JlomostHuTEIbHAS JIATEPATYpA:

1. Teopwust BepoATHOCTEN U MaTeMaTUYECKas CTATUCTUKA: YueOHoe nmocobue / bu-prokosa
JL.T., boopux I'.'H1., Marees B.U., - 2-¢ u3n. - Mocksa: HUI[ MH®PA-M, 2017. - 289 c.
(Boiciiee o6pazoBanue: bakanaspuat) ISBN 978-5-16-011793-5. - Tekcr: snexkTponHsIil. - URL:
https://new.znanium.com/catalog/product/370899 .— Pexum jgoctyma: i aBTOPHU3.
I10JIb-30BaTENEH.

2. Marematuka B mpuMepax W 3aga4ax: yde0. mocobme / O.M. JlerrsipeBa, JI.H.
Kyp6enxko, I'.A. Hukonosa, H.B. Hukonona, C.H. HypueBa. — MockBa: UHOPA-M, 2019. —
372 c. — (Bwicmee oOpasoBanume: bakamaBpuat). - ISBN 978-5-16-102288-7. — Tekcrt:
anek-TpoHHbIid. — URL: https://new.znanium.com/catalog/product/989802 .— Pexxum mocrty-na:
JUIS1 aBTOPU3. MOJIb30BATEIIEH.

3. Mauxo, I1.E. Beiciias MmateMaTHKa B yIpaXHEHUsX U 3a1a4dax. (B 2-x gactsax) [Tekct] /
IT. E. Janko, A.T.Ilomos, T. 5. KoxeBuukoBa. - M.: Beicmas mxona, 1986-2009. ISBN:
978-5-488-02201-0. - 601ee 1000 miT.

duxtenrosbil, .M. OCHOBBI MaTeMaTHYECKOTO aHaiu3a: yuyeOHuk: B 2 yacTsax / .M.
®uxtenromnbl. — 11-e uzn., crep. — Cankr-IlerepOypr: Jlaus, [0. r.]. — Yacts 1 — 2019. —
444 c. — ISBN 978-5-8114-0190-1.— TekcT : NMEKTPOHHBIN // DIEKTPOHHO-OMOIHOTEUHAS
cucrema «Jlauw» : [caiiT]. — URL: https://e.lanbook.com/book/112051 . — Pexum nmocry-ma:
JUIS1 aBTOPU3. MOJIb30BaTEIIEH.

4. ®uxrteHroiubll, .M. OCHOBBI MaTeMaTHYECKOTO aHaiu3a: yueOHuK: B 2 yacTsx / [.M.
®uxrtenronsll. — 10-e m31., crep. — Cankr-IlerepOypr: Jlans, [6. 1.]. — Yacte 2 — 2019. —
464 c. — ISBN 978-5-8114-0191-8. — TekcT: 37€KTPOHHBIN / DIEKTPOHHO-OMOIMOTEUHAs
cucrema «Jlampy»: [caiit]. — URL: https://e.lanbook.com/book/115730 (mata oOparieHwus:
06.10.2019). — Pesxum focTyma: Jyisi aBTOPHU3. MOJIb30BaTEIEH.

5. [llumaueB B. C. 3agaunuk mo BeiciicH Maremaruke: y4e6. mocobue / B.C. Ilumayes.
— 10-e u3n., crepeorun. — Mocka: UHOPA-M, 2020. — 304 c. — (Bsiciiee



https://new.znanium.com/catalog/product/990716
https://new.znanium.com/catalog/product/989799
https://new.znanium.com/catalog/product/370899
https://new.znanium.com/catalog/product/989802
https://e.lanbook.com/book/112051
https://e.lanbook.com/book/115730

oOpazoBanme). - ISBN 978-5-16-101831-6. — Tekcr: onektponsbii. — URL:
https://new.znanium.com/catalog/product/1042456

B) MeTonuyeckue ykazaHus:

1. AGpamoBa, .M. DieMeHTBHl BEKTOPHOW anreOphl W aHAIMTHYECKOW T€OMETPHU:
Metoaunueckue yka3anus st CTyieHToB | kypca Beex crenmansHocTei. — MI'TY, 2008. — 16 c.

2. Axmanoga, 3.C. Heonpenenennsiit uaterpan: Terpaas-koncrekt — MI'TY, 2008. — 23
c.

3. Baxpymesa, 11.A. Kpussie u moBepxHocTu 2 opsizika. [lomsipaasi cuctema Koop-auHar.
[Tpaktukym — Marauroropck: I'OY BITO «MI'TY um. I'.1. Hocosay, 2009. —19 c.

4, TopsueBa, H.A. Teopus (yHKIUN KOMIIJIEKCHOTO IEPEMEHHOTO: MeToanuecKue
YKa3aHUsS W BapUaHThl WHAMBUAYAJIbHBIX 3aJaHUH ISl CTYyJEHTOB BCEX CIEIUATBHOCTEH —
Marnautoropck: 'OY BITO «MI'TY um. I'.1. HocoBay, 2011. — 28 c.

5. I'pauena, JI.A. OnpeneneHHbI HHTErPa: METOJUYECKUE YKA3aHUS JIJIS CTYACH-TOB —
Marnurtoropck: 'OY BITIO «MI'TY um. I'.1. HocoBa», 2010 — 12 c.

6. I'pauesa, JI.A. DrneMeHTHI TMHEHHON anreOpbl, BEKTOPHOH alireOpbl M aHATMTHYECKON
reoMmerpun: YuebHoe nocobue. - Maruuroropck: 'OY BIIO «MI'TY um. I'.'1. Hocosay, 2010 —
63 c.

7. I'yruna E.M. JlaGopaTopHblii MPakTUKyM IO cTtaTucTuke ¢ npumeHeHunem EXCEL:
Meron. yka3. s J1abopaTOPHBIX PabOT M0 MATEMAaTUIECKOM cTaTUCTHKE.- Marautoropck: [OY
BITIO «MI'TY um. I'.1. HocoBay, 2009 — 40 c.

8. N3ocoB A.B. 'apmonuyeckuii anann3: Mertonnveckne yKa3aHus U BapUaHTHI 3aJaHU
JUTSL CAMOCTOSITENILHOM pabOThI M KOHTPOJIs 3HaHMi cTyaeHToB. — MI'TY, 2009. — 24 c.

9. Makcumenko, M.A. CoObITHst 1 BepoATHOCTh. YacTh 2: MeTo. ykas. - MarHUTOTOpCK:
'OV BIIO «MI'TY um. I''M. Hocosay, 2010. — 25 c.

10. Masuenko, E.II. IlpomsBognas wu mguddepennman ¢yHkuuu. [IpakTUKyM.-
Marnuto-ropck: 'OY BIIO «MI'TVY um. I'.1. Hocoay, 2010. — 38 c.

11. Masiuenko E.I1. UccnenoBanue ynkmuii u mocrpoeHue rpapukos. [Ipaktukym. —
Marnutoropck: I'OY BITIO «MI'TY um. I''M. HocoBay, 2011. —20 c.

12. CaBymkmna H.®. KomoOunaropuka. CoObiTHe U BeposiTHOCTh. Yacte |
KombOunaropuka. Anrebpa coObiTuii: MeTon. ykazaHus 1o AMCUUIUIMHE «MaTemaThka» ais
cTyaeH-ToB | kypca Bcex cnenmanbHocTei. — MI'TY, 2007. — 17 c.

r) IIlporpammHuoe ob6ecnieyenune u MHTEpHET-pecypenl:

IIporpammHoe o0ecnieuenune

Haumenoranue [10 Ne norosopa CpoKk JIeHCTBYSI JIUIICH3UH
7Z1p cB000IHO pacupocTpansemoe I1O 0eccpoyHO
MathCAD v.15

Education J-1662-13 ot 22.11.2013 OeccpodHo
University Edition

STATISTICAB.6 [K-139-08 ot 22.12.2008 0eccpouHO

FAR Manager cB00OAHO pactpocTpansemoe [10 6eccpouHO

IIpodeccnonanbHble 0a3bl JaHHBIX M MH(POPMAIMOHHBIEC CIPABOYHbIE CHCTEMbI
| HasBanue xypca | Cchuika



https://new.znanium.com/catalog/product/1042456

DNEeKTPOHHBIE PECYPChl  OMOIMOTEKH
MI'TY um. I'.11. HocoBa

®denepanbHbIi o0pazoBaTeabHbBIN
noptal — OxoHoMuKa. COIIMOJIOTrHUsl.
ITouckoBas cuctema Axamemust Google
(Google Scholar)

https://magtu.informsystema.ru/Marc.html?locale=ru

http://ecsocman.hse.ru/

URL: https://scholar.google.ru/

Harmwmonanbaasa
UH()OPMAIIOHHO-aHATUTHYECKAS URL: https://elibrary.ru/project_risc.asp
cucteMa —  Pocculickuii  MHJIEKC

9 MaTepHaJbLHO-TEXHHYECKOE o0ecneuyeHne TN CIHIINHBI (MOLYJIf)

MatepuanbHO-TeXHUYECKOE 00ecreueHre IMCIUIUTMHBI BKITIOYAET:

MatepuanbHO-TeXHUYECKOE 00ecreueHre IMCIUTUIMHBI BKITIOYAET:

- YueOHble ayIUTOPUH TS TIPOBEACHUS TIPAKTUYECKUX 3aHSATUH, 3aHATUH JIEKITMOHHOTO
TUIA, TPYIIOBBIX U UHIUBUAYATbHBIX KOHCYIbTAUH, TEKYIIEr0 KOHTPOJS U MPOMEKYTOUHON
arrecranuu. OcHallleHUe:MyJIbTUMEIHIMHBIE CPEJICTBA XPAHCHUS, MEepPeIadyu U MPEICTaBICHUS
uHpopmanmu. Komriekc  Meroauyeckux — pa3paboToOK  (pa3gaToyHOro MaTepuana |
METOAMYCCKUX YKa3aHW) U\WJIM KOMILICKC TECTOBBIX 3aJaHUil IS OJrOTOBKH U MPOBEICHHUS
MIPOMEKYTOUHBIX U PYOEKHBIX KOHTPOJIEH.

- Ilomemenuss 1 caMOCTOSTENBHOM  paboThl  oOydwaromuxcs. OcHaieHue:
nepcoHaabHble KoMIbioTephl ¢ makerom MS Office, Beixogom B MHTEpHET M € IOCTYIIOM B
AIIEKTPOHHYIO HH(OPMAIIIOHHO-00Pa30BaTENbHYIO CPETY YHUBEPCUTETA.

- Ilporpammubie cpenctBa: MS Windows (Ne gmm. Microsoft Imagine Premium
D-1227-18 o1 08.10.2018 10 11.10.2021; D-757-17 ot 27.06.2017 o 27.06.2018);

MS Office 2007 (Ne 135 ot 17.09.2007, 6eccpouno);

ApxuBatop 7/Z cBOOOIHO pacipocTpaHsieMoe, OECCPOUHO);

MathCad (Ne suir. 43813518 D-1662-13 ot 22.11.2013).

- Tlomemenue miIsg XpaHeHHS € TPOPUIAKTHYESCKOTO OOCITY>KHBAaHHUS Y4eOHOTO
obopynoBanus. OcHareHue: mKadbl 47151 XpaHeHHUs y4eOHO-MEeTOANYECKON TOKyMEHTAIUH.


https://magtu.informsystema.ru/Marc.html?locale=ru
http://ecsocman.hse.ru/
https://scholar.google.ru/
https://elibrary.ru/project_risc.asp

Ilpunoscenue 1
Ilpumepnole npakmuyecKkue 3a0anus:
«JInHeiiHas, BeKTOpHAA ajaredpa u aHajanTHYecKasi reomeTpus. AnddepennnanbHoe HcHncIeHHE
DOII»
3aganmue 1.
Pemute cuctemy Tpems ciocobamMu: a) MaTPUYHEIM criocoooM; 0) o opmynam Kpamepa; B) meTogom
T'aycca

X—2y—-32=3,
3X+y-22=9,
2Xx—3y+5z2 =-4.
3ananmue 2.
1) Haiiaure yrom MexIy BEKTOpaMi a U b, ecnn a = (2; —l), b= (— 2 2).
TTocTpoiiTe HaHHbIE BEKTOPBI B CHCTEME KoopanHAT OXy, a TAKKe BEKTOPbL, n3o0paxaromue: 28 +b |
a-3.
2) VKaXHuTe Cpeld HIDKEIPUBEIECHHBIX BEKTOPOB OPTOTOHAIBHBIE, KOJUIMHEAPHBIE, a TaKKe
2 8

KOMILIaHApHbIE: a = (— 3-1 4), b= (2,-2;0), C= (2; g 3), d= (7;11;8). Boruucnure

IO/ TapaiesorpaMMa, MOCTPOSHHOTO Ha BekTopax b m C.
3aganme 3.

Hanucars ypaBuenue npsmoit AB , eciu A(—ZL' 2 3), B(—L‘ 2;—1). BBIUKCIIUTE PACCTOSHUE OT TOUKH
A 3TOi psIMOH 10 IIOCKOCTH, NPOXOIIEH uepe3 TouKy B, neprneHIuKyasipHO BEKTOPY N(O;—B; 9) .
3aganue 4.

TpyBeUTE K KAHOHWIECKOMY BHY M TOCTpOiiTe KpuByio X° —4X+2y> —4y =0

3aganme 5.
BerunciuTe npeaens:

1+4x—x* . 3x-arcsin 2x im \/2x—1—\/§

a) lim—=———"—"__.6) Im————_—:)
x—>o X + 3X° + 2X x=0 COS X — COS” X x—>3 x—3
3ananmue 6.
d? 2 X=Ctg2t,
Haiimure — u —Z Uit QYHKIUIA: a) ) = M, 0 )
dx  dx y = In(sin2t).
3aganue 7.
. . 2x—=17 .
CocraBbTe ypaBHEHHE KacaTellbHOM K KpUBOH: Yy =— 2 B TOUKe X, = -1. Hapucyiite
X —

KacaTeJIbHYIO U KPUBYIO.
3ananmue 8. Boruncnure HeonpeaeIeHHbIE HHTETPaJIbI

1) J'(1+tg23x)dx; 2)] 3-5x dx; 3)J'arcsin5xdx; 4) .[Inj(xdx

VBX + X2

3ananme 9. Boruncnure onpeeneHHbIe HHTETPallbl

1) [@-sin2x)’dx;  2) [Sdx;  8) [-———dx

1 3V2X_1

3aganue 10. Haiinute momanu guryp, orpaHMueHHBIX TUHUAMU. B 3agade (6) mpu mocTpoeHUU TUHUN

Oty | N

j x2 °ox-1
0

BOCHOHBByﬁTeCB Ta6J'IPIL[CfI BaKHEHIINX KpHBBIX B HOJ'ISIpHOfI CHUCTCMC KOOpAWHAT:



a) Xy =6, x+y—-7=0; 6) p°>=2c0S2¢p.

3aganue 11. Haiigure amuHy Ayru KpuBOM 0

X =22 cost,

IA
~—*
IA

wIN
B}

y:2\/§sint,

3ana}me 12. BEIYUCIUTE HECOOCTBEHHBIH HUHTCrpal NI YCTAHOBUTH €0 paCXoaANUMOCTD:

1) Tx3e‘x4dx; 2) j. o

o 2 a—xp

«(I)yHKIll/I](l HECKOJIbKHX MMePEMECHHbIX)

1. Haiitu u mocTpouth o06macTs ompenenenus dynxuun  Z = In(4— x> —y?) —arcsin(2 - y).

2. Halinure yacTHBIE NPOW3BOJIHBIE IIEPBOTO MOpAAKa (QYHKIHU:

z=3xy® —sin(x® + y) + X+y

3. Haiizire rpamment ckaspaoro moms U = X + Y2 —z% u ero Mmoayis B touke M (L—12) .

4. Jns dysxmmn Z = IN(2x* +3y?) B Touke A(l,1) HAiiTH NPOUSBOAHYIO B HANPABICHHUHU

BEKTOpa I =3+ 2].

. [ 2 2
5. Hamucatp ypaBHEHHE KacaTeIbHOMN IIIOCKOCTH U HOPMAJHU K IIOBEPXHOCTH  Z =+4/9— X" — Y B TOUKe

M(L 2; 2).

[EEN

o

«Teopusi BeposiTHOCTeil. MaTeMaTHeCKasi CTATUTCTHKA»

B ypue 12 mapos. Cpeau 3THx mapoB 3 6enbix U 9 yepHbix. KakoBa BeposSTHOCTH TOTO, YTO HayIady
BBIHYTHIH HIAp OKAXKETCS OeIIbIM?

B panuoctyaun tpu Mukpodona. s kax1oro u3 nepBbIX IByX MUKPO(OHOB BEpPOSATHOCTb TOTO, YTO
OH BKJIIOYEH B JaHHBIH MOMEHT, paBHa 0,45, a ans Tpetbero — 0,9. Haiitu BEpOSTHOCTH TOTO, YTO B
JAHHBII MOMEHT BKJIFOUEHBI 2 MUKpO(dOHa.

B mpopaxe nmeroTcs Oenble M KOPUYHEBBIE Sl B COOTHOIIEHHUHM 2:3, mpuyeM npou3BoAcTBO 60%
Oenbix U 71% KOPUYHEBBIX SUI] JATUPYETCS THEM, MPEAUIECTBYIONINM THIO MPOAAXKH, a OCTAJIbHBIE
giina gatupyrorcs Oosee paHHUMH uuciamu. [lokymarens 3aka3bIBaeT siilia, JaTHUPyeMbIe THEM,
MPEIIIECTBYIOIIMM JHIO NMPOJAKH, HE3aBUCHMO OT MX IIBeTa. KakoBa BEpOSTHOCTh TOTO, YTO €MY
MPOJAYT PEIIETKY OENbIX SUI?

Tenedonnast cerb yupexuaenus ooOcnyxkuBaeT 200 aOoHeHTOB. BeposSTHOCTH TOro, YTO B TEUCHHE
MHUHYTBI BHYTPH 3TOH CETH KTO-TO KOMY-TO MO3BOHHT, paBHa (0,7. KakoBa BEpOATHOCTb TOTO, YTO B
Te4YeHHe MUHYTHI OyzieT 5 3B0HKOB? KakoBa BEpOSITHOCTE TOTO, YTO B TEUSHHE MUHYTHI OyJIeT He Ooee
5 3BoHKOB? HaiiTy HauBeposTHEHNIIIEe YMCIO 3BOHKOB B TEUEHUE MUHYTHI.

3amaH psia pacnpeneneHus: ciaydaiiHod BenmmunHbl X. HaliTu mMaremarwdeckoe OKuJlaHUE,
JTUCTIEPCHUIO U CpeJHee KBaJpaTuieckoe oTkioHeHue. [TocTponts GpyHKIINIO pacipeneieHusl.

X 4 6 10 12
P 0.3 0.2 0.2 0.3

J111st HeTIpepBIBHOM CITy9aifHOW BEIMYHMHEI 3a/1aHa QYHKINS pacupenencHus F (X) TpeOyercs

HalTH TUIOTHOCThH pacIpeneeHus f(X), MaTeMaTHYeCKOe OXKHUIAHHE, TUCIEPCHUI0, CPEeIHEe
KBaJIpaTHUECKOE OTKJIOHEHHE. BBIYMCINTH BEPOSTHOCTH TOrO, YTO OTKJIOHEHHUE CIydaiiHOU
BEJIMYMHBI OT €€ MaTeMaTHYeCKOro OXKUJIaHHus OyneT He 0ojiee CpelHero KBaapaTH4ecKOro
otkioHeHus. [TocTpouTs rpadux GyHKITHIA.



0 ,
F(x) = 1-(1—c052x) L 0<x<Z
2 2
1 , T
x>
2

7. 3aKoH pacupeleNeHNs CUCTEMBI JIUCKPETHBIX CIIyYalHBIX BEJIUYUH (X ,Y) 3ajaH TabauLen.
Haiitn K03 puumeHT Koppensuuu r,, ¥ BEPOSTHOCTb IIONAJaHHs CIy4allHOW BEINYNHbI

(X,Y) B obmacte D.

X
y 0 2 4 6
0 0.05 0.03 0.06 0.05
2 0.07 0.10 0.20 0.06
4 0.08 0.07 0.09 0.14
D={0<x<4; 1<y<4}




Ipuio:xkenne 2

OueHovHbIe CPpeACTBA /1JIsl MPOBeIEHUS POMEKYTOUHOM aTTeCTAlNU
a) [lnanupyemsble pe3yabTaThl 00y4eHHs] M OLICHOYHBIE CPe/ICTBA VISl IPOBEAeHUS MPOMEKYTOYHOM aTTecTAlUM:

Kon
HWHJIUKATOpa

WHaukaTop TOCTIKEHHS] KOMITICTCHITHH

O1eHOYHBIE CPEICTBA

OIIK-1 CniocoGeH mpuMeHSTh €CTECTBEHHOHAYYHBIE M 9 KOHOMUYECKHE 3HAHHSI IPU PEIICHUH MTPO(EeCCHOHATBHBIX 33]a4 B 00JaCTH TOBAPOBEICHUS

OIIK-1.1

Hcnonb3yeT OCHOBHBIE MOJOXKEHUS U
METO/TbI SKOHOMHUYECKUX HAYK; OCHOBHBIC
MOHSITHS 1 METOIbI €CTECTBEHHOHAYIHBIX
JHCIHILUIMH B 00beMe, HEOOXO0MMOM IS
poeCCHOHAIBHON ACSTEIIbHOCTH;
Hay4YHbIE OCHOBBI (DU3HUECKUX,
XUMHYECKHX, PU3UKO- XUMHUECKUX U
OMOJOTUYECKIX METOJIOB ISl OLIEHKH
MoKa3aTeneil kauecTBa U 6€30MacHOCTH
NOTPEOUTETHCKUX TOBAPOB

ISAREE A

o

10.

11.

12.
13.

14.
15.
16.
17.

18.

Martpunpl. JleiicTBUS Hag MaTpULAMU U UX CBOMCTBA.
OnpenenuTeny U UX CBOMCTBA.
OOpaTHasi MaTpHIIa U €€ CBOMCTBA.
Panr maTpunpl.
CucremMbl THHEHHBIX aNTe0pandecKuX ypaBHeHHUH. MaTtpudHas 3armuck. MeTo st
pemenus: popmynsl Kpamepa, matpuunslii cioco0, metox ["aycca.
Uccnenosanue CJIAY Ha coBMecTHOCTh. Teopema Kponekepa — Kanemnu.
Huddepenuumansuple ypaBHeHUs epBoro nopsaaka. OCHOBHbBIE onpeaeseHus. Teopema
Kommu. 3amaua Komm.
OCHOBHBIE BH/IbI HHTETPHPYEMBIX B KBajiparypax auddepeHranbHbIX YpaBHEHHH: C
pa3meIsIIOIUMHC  TIEPEMEHHBIMH, OJHOPOAHBIC, TMHEHHBIE, CHOCOOBI MX PEILICHHMS.
[onstne nuddepeHnnanbHpIX ypaBHEHUH BhICIINX OpsAaAKoB. O01ee pemeHue,
gactHoe pemenne. Teopema Komm. 3agada Kormmm.
OyHKIMH HECKOIBKUX MepeMeHHbIX. OCHOBHBIE orpeieneHust. JINHUY ypoBHsI GYHKIIUH
JBYX [EPEMEHHBIX.
YacTHble TpOoU3BOHBIE (PYHKIIMK HECKOJIBKUX IepeMenHoi [IponsBoanas no
HaIpaBJIeHHIO.
I'panuent ¢pyHKIUM U €TO CBOKCTBA.

OkerpeMyM GYHKLIMH OBYX NepeMeHHbIX. Heo0Xxonumoe 1 J0CTaTOYHOE YCIOBUS
CYIIE€CTBOBAHHA TOYEK SKCTpEMYMA.
Y CI0BHBINA 3KCTPEMYM.
Anrebpandeckas popMa KOMIUIEKCHBIX YHCEN U IEHCTBUS HAJl HUMHU.
Tpuronomerpuueckas popmMa KOMILIEKCHBIX YUCET U JICHCTBHS HaJl HUMH.
UwucnoBast oCie10BaTeNHHOCTE U ee Tpesen. CBOMCTBA CXOISIIAXCS
MIOCJIEJ0BATEIBHOCTEN.
Oynkiys oxHoN nepemeHHON. [Ipenen GyHKIM B ToUuke 1 OECKOHEUHOCTH. Y ClIOBHE




Kon
HNHaukaTop TOCTIKEHHS] KOMITICTCHITHH
WHIUKATOpa

O1eHOYHBIE CPEICTBA

OIIK-1 Cnocoben IPUMEHATE €CCTCCTBEHHOHAYYHBIC U DKOHOMUYCCKHUE 3HAHUA ITPU PECIHICHUN HpO(beCCI/IOHaJ'IBHHX 3aJ1a4 B obnactu TOBApPOBEACHUA

19.
20.
21.
22.
23.
24.

25.

26.

217.
28.

29.

30.

31.

32.

33.
Ilpumepnvle npakmuyeckue 3a0aHUA ONA IKIAMEHAU 3aUema:
1. BeraucnuTe mpeaensr:

cyiiecTBoBaHus npenena. OAHOCTOPOHHUE MPEETIbI.
Beckoneuno manble n 6eckoHeuHO 0oJbIINe (YHKIMU U MX CBOMCTBA. Teopema o CBSI3U
npenena u 6eckoHewHo Maioil. [lepBriii 1 BTOpoii 3amMevarteIbHbIe Peaebl.

HenpepsiBHOCTH hyHKIIHH B TOuKe. CBOHCTBA (DYHKIIHIA, HEITPEPHIBHBIX B TOUKe. Toukn
paspeiBa QYHKIMA 1 UX KIACCH(UKAIIHSL.
IIpousBoaHas. MexaHUYECKUM, TEOMETPUUECKUNA U SKOHOMUYECKUN CMBICIT
pon3BoAHON. CBS3b HENMPEPHIBHOCTH U Au(pepeHmpyeMocTr HyHKITHH.
Huddepennman GyHKINH, €ro CBOWCTBA ¥ MPUMEHEHNE B PUOIMKEHHBIX
BBIYHMCIICHUSIX.
[IpaBuno Jlonuranss uero mnpuMeHeHHE IS BBIUMCIECHUS TPEEOB.
MonoTtoHHOCTh QyHKIHMH. JJocTaTouHOE yCIOBUE BO3pacTaHus U yObIBaHUS (DyHKIIHU.
OkcerpemyM pyHKuH. HeoOxoauMoe u 10CTaTOYHOE YCIOBUS CYIIECTBOBAHUS TOUCK
JKCTpeMyMa.
Brimykinocts, BOrHyTOCTh (yHKUIMH. JlOCTaTOYHOE YCIOBHE BBITYKIOCTH U BOTHYTOCTH
¢ynkunu. Touku nepernda. Heobxoaumoe u 10cTaTOuHOE YCIOBUS CYLIECTBOBAHUS
TOYEK Meperuoa.
Acumntotel  Tpaduka (QYHKIHMH: BepTHUKalbHbIE, TOPH30HTAJbHBIE M HAKIOHHBIE
ACHMIITOTHI M YCJIOBUS X CYILIECTBOBAHMS.
[TepBooOpa3nas. HeonpeneneHHbIi HHTErPaI U €r0 CBOMCTRA.
MeTobl HHTETPUPOBaHUs (METO 3aMEHBI IEPEMEHHO, METO/I MHTEIPHUPOBAHUS 110
JacTsaM).
3aauu, NIPUBOAALINE K TOHITUIO ONPENENICHHOT0 HHTErpasa (0 IUIomaan
KPUBOJIMHEHHON Tparelyu, 0 MPOHACHHOM ITyTH, 00 00beMe MPOn3BeIeHHON
MIPOAYKLIH).
OnpeneneHHblid UHTETPall U €ro CBOMCTBA.
WuTerpain ¢ mepeMeHHbIM BEpXHUM MPEENIOM U €r0 CBOMCTBA.

®opmyna HeroTona — Jlelibanma.
Heco6cTBeHHbIe HHTErpaIbl IEPBOTO POAA U UX CBOMCTBA.




Kon
HNHaukaTop TOCTIKEHHS] KOMITICTCHITHH
WHIUKATOpa

O1eHOYHBIE CPEICTBA

OIIK-1 Cnocoben IPUMEHATE €CCTCCTBEHHOHAYYHBIC U DKOHOMUYCCKHUE 3HAHUA ITPU PECIHICHUN HpO(beCCI/IOHaJ'IBHHX 3aJ1a4 B obnactu TOBApPOBEACHUA

. 1+4x—x* )
a) Ilmﬁ;@ lim
x>0 X + 3X° + 2X

3casin2 - Jar-1-5
=0C0SX—C0S° X 4B x_3
d o _
2. Haiigure —y 01 QyHKUMi: a) Y = e4x o 6) X =Ctg 2.'[ )
dx y = In(sin 2t).
3. Haiiti mpou3BOAHBIE CIEAYIOMINX (PYHKIIUH.

1 . 1
: y=smx+;

2 y=(r+ig)f
3. y:6ﬂﬂ)%+

X
VxE+1
4. y = (X n 4)5+x
5. X—y—-e'y+2=0

N "
Haiiti mpou3Bo/iHEIe BTOpOro nopsiaxa (V)

6. y:(xz)-m
X=t>-1
y=1+1t%

4. BeraucnuThb:  a) 3 —\/§+i , 0) (1— i)zg.

) [ sin 3x- cos 5xdx., 6) jﬂdx_ﬁ‘)
(x —sin x)?

5. Haiiti HeonpenenéHHbI  MHTETpa:

J.(2x+5)-exdx.
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V20
j xdx .
2 \/x2+5

1
7. BBIYucnuTh onpeneaeHHbIA HHTeTpal I 4x -arcsin xdx -
0

6. BEruCIuTh onpeneeHHbIN HHTETpa

2
8. Haiftm momans Qurypsl, OrpaHHYCHHOW JHHUSMHU: x=4, y°=4x

2 3
9. Uccnenosats Ha skcTpemyM dynkumo Z = X~ — 2Xy + 4y
10. Pemure 3anauy Koum: y cos® X dy = (y2 +1)dx , y(O) =0.

OIIK-1.2 [IpuMeHsieT PKOHOMUYECKUE 3HAHUS JIJIs1 Ilpumepnole npakmuyeckue 3a0anusa u 3a0a4u

aHAJIN3a COLMAIBHO 3HAYNMBIX IPOBIEM 1 3ananme 1. CocTaBbTe aITOPUTM PELICHUS ..... 3a]JaUH.

5(y2
IponeccoB, pCICHU COTMATIBHBIX M 3amanue 2. Boruucante npubmmkenHo Y = V X mpu X = 1,03.

MPO(ecCHORATBHBIX 337131, 3agaua 3. Beruucnure npesien no npasuiy Jonurans lim w .

€CTECTBEHHOHAYYHEIE METOIBI I X2 x> -4
3ananue 4. Chopmynupyiite HEOOXOAMMOE YCIOBHE dKCTpeMyMa QYHKIIMK  OJTHOM MEepeMEHHOH.
12
x? -4
3agaya 6. KakoB reoMeTpHUYECKHII CMBICH ONIPEIEIEHHOT0 HHTETrpasia OT JaHHOH (pyHKINH B JaHHOM

PEIICHNA TOBAPOBCAHBIX 3a/1a4,
buznvecKue, XuMHIECKHE, 3anaua 5. HccnepoBath QyHKIMIO U IOCTPOUTD ¢€ Tpaduk: y =2 4

(bU3UKO-XUMHUYECKHUE U OMOJIOTHYECKUE

METO/IbI KaK HHCTPYMEHT HWHTEpBaJIe B IeKapTOBON CHCTEME KOOpAWHAT?

pOoeCCHOHANBEHOM IEATEBHOCTH; 3aganue 7. YKaxuTe BepHOE YTBEPKACHNE O QYHKIIUH JBYX ITEPEMEHHBIX:

a).rpaIueHT MEePIEHANKYISPEH KacaTeabHON TUIOCKOCTH;

0).rpasiueHT ABISETCS MPOU3BOIHOM IT0 HANIPABJICHUIO;

B).IPA/IMEHT SIBJSIETCS KACATEINbHON K JIMHUH YPOBHS;

T).TpaJleHT OIpeessieT HalpaBJICHHe MaKCUMaIbHONH CKOPOCTH U3MEHEHHS (DYHKIIHH.
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3ananue 8. Yxaxure JIOXKHOE yTBepsxaeHue o GyHKIMU IBYX NEPEMEHHBIX:

a).HerpepbiBHas QyHKUuMs Beerga auddepeHuupyema;

0).pyHKUUS, UMEIoLIast IpeJiell B TOYKe M, MOKET ObITh pa3phiBHA B ATOH TOUKE;

B).y muddepeHnnpyeMoil GyHKIMN CyIIECTBYIOT YaCTHBIE IPOU3BOIHEIC;

T').M3 HETIPEPBIBHOCTH YaCTHBIX POU3BOJHBIX B Touke M crenyeT nuddepeHnnpyeMocts GyHKINHT B 3TON
TOYKE.

3apanue 9. [IpoBecTu nosHOE HccneoBanue GYHKIUNA U HOCTPOUTD UX TPadUKH:

—x2

lL.y=x-ez.
Inx
2y—7

B y=((x+1)-e7™
3aganue 10. Halitu HanGounbliee 1 HauMeHblee 3Hauenne Gynaxkuuny = f(x)na orpeske [a; b]:

ly=x +;[1; 10].

2+x2

3.y =x%-4/3—x[1;3]

IIpumepnvie npuknaonvie 3a0a4u u 3a0anus
3apaya 1. 3aBUCUMOCTSG ITyTH OT BPEMEHH NPH HPSMOJIMHEHHOM JIBIPKEHUH TOUYKH 337a€TCs ypaBHEHUEM

3 2
S=—t"+2t° —3,rme S —nytsBM,a t — Bpems Bc. BEIuncIIHTE €€ CKOPOCT H YCKOPEHHE B

MomeHT Bpemenn t =4C.

3amauya 2. 3aBUCUMOCTH 00bEMa BBITYCKa IPOAYKIMH V OT KanuTalbHbIX 3aTpat K onpenensercs
dyrxumeit V=VoIn(4+K?). Haiitu unrepsan mmenenus K, Ha KOTOPOM yBeIHYeHHE KAHTAIbHBIX 3aTPaT
Hea(h(PEeKTHBHO.

OIIK-1.3

- BLI6I/IpaCT COMaJIbHO-3KOHOMHNYCCKHE
METO/IBI JJIs aHalIM3a TeHASCHITUMN Pa3sBUTHA

Ilpumepnule npakmuyeckue 3a0aHUA U 3a0a4u

3agaua 1.Ilycts Temn NN coctaBisier 1% B geHs. Ha CKoIbKO yMEHBIINTCS MEpBOHAYAIbHAS
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COBPEMEHHOT0 O0IIIECTBA; METO/IbI OLIEHKH | CYMMa depes mosroza?
3agaua 2.3aBHCUMOCTD MEXIy U3AepKKaMu npomn3BoacTBa C 1 06beMoM IpoxyKun QBBIpakaeTcs

dynkrmeit C = 30Q — 0,08Q°. Onpenenuts cpennme U MpeeIbHbIE H3ICPKKH MPH 00beMe MPOTyKIHH Q =

XUMHNYCCKHUMU, (I)I/ISI/IKO‘XI/IMI/ILIGCKI/IMI/I 5 en.

3anaua 3. dynkuuu cripoca D u npeasnioxeHust SOT LEHBI P BRIPaXKaloTCsi COOTBETCTBEHHO YPAaBHEHHAMHU
D=9-p, S=1+p.

Haiitu snacTH4HOCTB CHpoca U MPeJIOKEHUs! [TPU PaBHOBECHOH LieHE, a TAK)Ke N3MEHEHHE J10X0/a (B

Ka4yeCTBa TOBAPOB; (bI/ISI/ILICCKI/IMI/I,

OMOJIOrTYECKUMU METOJaMH aHaJln3a,
METOJaMU I/IIICHTI/I(l)I/IKaIII/II/I U BbISIBJIICHUA

tbanbcudukarun T0BapoB - IIPOLIEHTaX) NIPH yBeNnu4eHUH 1eHb! Ha 10%.

0) [lopsiiok MpoBeaeHUs POMEKYTOYHOM aTTecTalluy, I0KA3aTeJ M U KPUTEPUM OLIeHUBAHUSL:

HpOMe)KYTO‘IHaH aTTrecranusd 1o JUCHUIIIINHE «MaremaTurkay BKIIIOYaeT TCOPETUICCKUE BOIIPOCHI, ITO3BOJIAIONIUE OLICHUTL YPOBEHL YCBOCHU A O6y‘-IaIOHII/IMI/ICH
3HAHWIA, ¥ TPAKTUYECKUE 3a/JaHHs, BHISBISIONINE CTeNEHh CHOPMUPOBAHHOCTH YMEHHI U BIIAJICHHIA, IPOBOAUTCS B opme dk3ameHa (1 u 2 cemecTpsl) u B hopme
3adeTa ¢ OIeHKoM (3 cemecTp).

DK3aMeH 10 TaHHOW AUCUIUIUINHE TPOBOUTCS B YCTHOM popMe 10 SK3aMEHAIIMOHHBIM OWJIeTaM, KaK/IbI U3 KOTOPBIX BKIIIOYAET 2 TEOPETHIECKHUX BOMPOCA U JIBa
MPAKTUICCKUX 3aaHuUs.

Iloxa3aTesin 1 KpUTEPHUH OLICHUBAHMS JK3aMEHA M 324€Ta C OLeHKOM:

— Ha OLIEHKY «OTJHYHO0» — 00yYarOIIUiics JeMOHCTPUPYET BHICOKHI YPOBEHb CHOPMHUPOBAHHOCTH KOMIIETCHITUH, BCECTOPOHHEE, CHCTEMAaTHUECKOE U ITyOOKOe
3HaHHe y4yeOHOro MaTrepuaa, CBOOOIHO BHIITOTHIET NPAKTHUECKHUE 3a1aHusl, CBOOOTHO ONEpUPYET 3HAHUSAMH, yMEHUSIMH, IPUMEHSIET UX B CUTYallUsIX TOBBILICHHON
CJIOKHOCTH.

— Ha OIIEHKY «XOPOII0» — 00YJarOIINICS IEMOHCTPUPYET CPETHIHN YPOBEHb C(POPMHUPOBAHHOCTH KOMIIETEHITNI: OCHOBHBIE 3HAHUSA, YMEHHUS OCBOEHBI, HO
JIOTYCKAaIOTCsl HE3HAUNTEIIbHbIE OIIMOKH, HETOYHOCTH, 3aTPYAHEHHS TPY aHAJTUTUUECKUX ONEPaIUsIX, IEpEeHOCe 3HAHUI 1 YMEHHUH Ha HOBbIE, HECTaHJapTHHIE
CUTYaIIUH.

— Ha OIIEHKY «Y/J0BJIETBOPUTENBLHO» — 00YJAIOLIHICS IEMOHCTPHPYET MOPOTOBBIA YPOBEHD C(HOPMHUPOBAHHOCTH KOMITIETEHIIHIA: B X0JI¢ KOHTPOJIBHBIX MEPOTIPUSITHI
JIOTYCKAIOTCS OIIMOKH, TIPOSIBISIETCS] OTCYTCTBUE OT/IEJIBHBIX 3HAHUM, YMEHHI, HABBIKOB, 00YUYaIOMIMNCS NCIBITHIBACT 3HAUNTEIIbLHBIE 3aTPYIHEHUS TIPU
ONEPUPOBAHUY 3HAHUSIMU U YMEHUSIMU IPU UX [EPEHOCE HA HOBBIE CUTYaLIUU.




— Ha OLEHKY «HEYI0BJEeTBOPUTETbHO»— 00YJaIOLIHIICS IEMOHCTPUPYET 3HaHUs He 6onee 20% TeopeTHIecKoro MaTepuana, JOMyCKaeT CylIeCTBEHHbIE OIIHOKH, HE
MOXET IT0Ka3aTh HHTEIUIEKTYaIbHbIe HABBIKH PEIICHUS TPOCTHIX 331a4 WIIM HE MOXKET IT0Ka3aTh 3HAHHS JaKe HA YPOBHE BOCIIPOU3BEACHHS M O0BSICHEHNUS
nHpOpPMALIUH.



