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1 Iles1u oCcBOEHUSI I CHMUTLTHHBI (MOLYJI51)

Ilenb ocBoeHus IUCHMIUIMHBI «MaTeMaTuka» COCTOMT B IOJIYYEHHHM CTYyJACHTaMU
(GyHIaMEHTAIBHBIX MAaTeMaTHYeCKMX 3HAHUW W TMPOYHBIX TNPAKTHYECKUX HABBIKOB I10
HCIIOJIb30BAHUI0 METOJOB MAaTE€MaTUYECKOIrO aHajau3a JJIs HMCCIEAOBAaHUS MAaTeMaTUYECKUX
MOJEJIEN TEX WM UHBIX IPOLIECCOB U SIBJICHUM, B TOM YHUCJIE U SKOHOMUYECKUX, JJISI IOJTYYEHHUS
AHAJIMTUYECKUX M YMCIICHHBIX PEIICHUI MOCTaBJICHHbIX 3a/a4.

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

- Pa3BUTHUS JJIOTHYECKOTO U AITOPUTMUYECKOTO PEILICHHUS;

- OBJIAJICHHUS] OCHOBHBIMHM METOJIAMU MCCJIEOBAHUS U PELICHUS MAaTEMATUYECKHUX 3a/1a4;

- BBIPaOOTKY YMEHHUS CAMOCTOATEIILHO PACIIUPITh MAaTEMAaTHIECKUE 3HAHUSI U IPOBOIUTH
MaTeMaTUYECKUI aHaIU3 YKOHOMHYECKUX 3a]1ay4;

- MCIIOJIb30BaHME METOJIOB MAaTEMATHYECKOI0 aHaJIu3a M €ro MoJieJield B MPaKTHYECKON
JIEATEIIbHOCTH C TPUMEHEHUEM COBPEMEHHOM BBIUHCIUTEIIBHON TEXHUKY;

- O3HAKOMUTh CTYJAEHTOB C OCHOBHBIMU MAaTEMATMYECKMMHU METOJAMHU U MOJCIISIMU
UCCIICIOBAaHHS BEPOSITHOCTHBIX 3aKOHOMEPHOCTEH MAaCCOBBIX OJTHOPOIHBIX CITy4aiHBIX COOBITHIA.

2 MecTo qUCHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTeIbHOI POrpaMMbl

JucrumnHa Marematuka BXOIUT B 00s3aTeNbyl0 4acTh Y4eOHOro IUIaHa
00pa3oBaTesIbHOI TPOrpPaMMBI.

JInd  w3ydeHWs ~ OMCUMIUIMHBI ~ HEOOXOAMMBI  3HaHMs  (YMEHHUS,  BJAJCHUSN),
c(hopMHpOBaHHEIC B PE3yJIbTaTE U3YUEHHUS AUCIUTIINH/ IPAKTHK:

I[JI?I HU3y4dCHUs JUCHUITIIMHBI HCO6XOIH/IMI)I 3HaHUA (YMGHI/ISI, BJIa[[eHI/IFI),
cOopMUpPOBaHHBIC B pE3yJbTAaTe M3YYEHHs Kypca MaTeMaTHKH B 00BbEME MpOrpaMMbl CpeaHen
IKOJIBI.

OcBoeHue TaHHOW JUCHUILIMHBI IPEAIONaraeT, YTO B pe3yIbTaTe U3yUeHHS IIKOJIEHOTO
Kypca MaTeMaTUKU 00y4aromuiicss uMeeT c(popMUpOBAHHOE MPEJICTABICHUE O MaTEMaTHKE Kak
YHMBEPCAJILHOM f3bIKE€ HayKH, 00 HJesSX M MeToJaX MaTeMaTUKH, BIa/leeT MaTeMaTHYECKUMHU
SHAaHUAMU U YMCHUAMHU, COOTBCTCTBYIOIUMU CDC]IepaJ'II)HOMy KOMITOHCHTY T'OCyaapCTBECHHOI'O
CTaHJapTa oo1ero oopa3oBaHus, UMEET Pa3BUTOE JIOTHYECKOE MBIIUIEHUE, TPOCTPAHCTBEHHOE
BoOOpakeHue, 00J1a/1aeT BHICOKUM YPOBHEM aJITOPUTMUYECKON KyJIbTYPBHI.

3HaHUSA U YMEHHs, YCBOEHHBIE B MpOIECCe M3YYEHHUsS MAaTeMaTUKU HEOOXOIUMBI JUis
OCBOCHHMS IPYTHX JUCIUTUIMH €CTECTBEHHOHAYYHOTO M IPO(ECCHOHAIBHOTO ITHKIIOB.

3HaHus (yMEHUs, BIaJIEHUs), MOIy4YEeHHbIE TPH U3YYE€HUH JAaHHOW AUCHUILIUHBI, OyIyT
HEOOXOUMBI 17151 U3YUYEHUSI AUCIUILIINH/TIPAKTUK:

Craructuka

MeToapl IPUHATHS YIPABICHUYECKUX PELICHUN

buzHec-nnmanupoBanue

3 Komnerenuun odyuaromierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHHUILVINHBI (MOAYJI5) ¥ IJIAHUPYEMBbIe Pe3y1bTAThl 00yUeHH s

B pesynbraTte ocBoeHUS AMCUUILUIMHBI (MOyJs ) «MaTteMaTHkay 00ydarouIuiics T0KeH
00Ja1aTh CleAyOIUMU KOMITETEHIIUSIMU:

KOI[ HHIUKaTOpa I/IH}II/IKaTOp JOCTHIXXECHUA KOMIIECTCHIITN

OIIK-2 CnocobeH oCymecTBIATh cOOp, OOpaOOTKY W CTATUCTHYCCKHHA aHa W3 JTaHHBIX,
HEOOXOIMMBIX JUISI PELISHUS TOCTABICHHBIX dKOHOMHUYECKUX 33]1a4;




OIlK-2.1

[IpousBoauT moMcKk M cOOp JaHHBIX Ansd  (opMupoBaHus 06a3bl
CTaTHCTUYECKOTO UCCIISIOBAHUS

OIIK-2.2

OOpabarbiBaeT U aHAIM3UPYET CTATUCTUYECKYI0 HHGMOpMaLUI0 ¢
WCIIONB30BAaHUEM METOJ0OB HSKOHOMHUYECKOIO aHajin3a, CTAaTUCTUKU U
CHeIHaJIbHBIX TPOTrPAMMHBIX CPEJICTB, MOJIy4aeT 000OCHOBAHHBIE BBIBOJBI U
npejiaraet BO3MO>KHBIE BapUAHTHI perieHus MOCTaBJICHHOM
SKOHOMMYECKOH 3a/1a4uu




4. CTpPyKTYpa, 00bEM U coiepKaHue TUCIMIINHBI (MOIYJIs)
OO0mmast Tpy1I0eMKOCTh AMCIUILINHBI COCTABIsIeT 6 3aueTHhIX enuHUI 216 akana. 4acoB, B TOM

HHUCJIC:

— KOHTaKTHas pabora — 25,5 akaj. 4acoB:
— ayauTOpHas — 22 aKaJl. 4acoB;
— BHeayAUTOpHAs — 3,5 akaj. 4acos;

— camocTosiTeabHas padboTta — 174 akaj. 4acos;

— B (hopMe nmpakTuyeckoit moaroroBku — 0 akaj. yac;
— MOJTOTOBKA K dK3aMeHy — 8,7 akaJ. yac

<DopMa aTTeCTaluu - 3a4€T, 9K3aMCH

AynutopHast s e
KOHTaKTHas paboTa E 3 Dopma TeKyIIEero
=
B aKaJl. 4acax 5} Bu KOHTPOJIS
Pasnen/ Tema 2 (B axaz. vacax) = A y p Kon
> 3 © | camocTosTeNnBbHOI | ycneBaeMOCTH U
JUCLUTUTAHBI = £ s . | xommeTeHUM
Q& padoThI MIPOMEKY TOYHOM
na6. | mpakr. | € 3
Tlex. . 1 28 aTTecTaluu
3aH. 3aH. | O &
1. 1. DneMeHTHl JIMHEHHOM,
BEKTOPHOH anreOpbl u
AQHAJTUTUYECKOI reoMeTpru
11 1.1. DneMeHThI
JTUHEeHHON anreOpsbl: - BBIIIOJIHEHUE
MAaTpHUIBl, ONpPENESITHTEIH, MPAKTHIECKOTO
. OIIK-2.1,
CHUCTEMBI JIMHEHHBIX 1 0,5 12 3amanus Ne 1 - tect Ne 1
. OIIK-2.2
anredpanIecKux «JIuneiinas
ypaBHEHUH;  OanaHCOBbIC anreOpa»
MOJIEJH B 9KOHOMHUKE 1
- BBITIOJIHEHHE
MPAKTHIECKOTO
1.2 1.2. BektopHas anredpa 3aganus Ne 2 - TecT Ne 2 OMK-2.1
a aHAJIUTHYECKas 0,5 0,5 12 «BexropHas - ITOTOBLIM TECT IO OITK 2' 2’
TEOMETPHSI Ha TNIOCKOCTH anredpa u pazneny 1 '
aHaJUTHYeCKast
TEOMETPHSD»
Wroro no pazneny 1,5 1 24
2. 2. Maremarn4eckuii aHanu3
- BBITIOJTHEHUE
2.1 2.1. [Ipenenst MIPaKTUYECKOTO
OIlK-2.1,
MOCIIEI0BATENHHOCTH " 0,5 0,5 12 | 3agaHus mo teme - tecT Ne 3 OIK-2.2
¢byHKIMN «MateMaTHueCcKH '
W aHau3»
- BBITIOJTHEHUE
MPaKTHIECKOTO
2.2 2.2. HenpepbBHOCTH p OIIK-2.1,
1 1 1 12 | 3amaHus IO TEMe - TecT Ne 3
(hyHKIIMU; TOYKH pa3pbiBa OIIK-2.2
«MaremaTuuecku
W aHaIU3»
- BBITIOJTHEHUE
23 23. TIlpousBoaHas MIPaKTUYECKOTO OMK-2.1
dbyHKIIIT OJTHO 1 1 12 | 3agaHus o Teme - Tect Ne 3 OITK 2' 2’
MepeMEeHHOM «MaremaTuuecku '
W aHaIU3»




- BBIIIOJIHCHUEC

2.4 2.4. HeonpeneneHHsblii, MPaKTUIECKOTO OIK-2.1
onpeIeeHHBIN " 1 15 12 3aJIaHus 110 TeME - Tect Ne 3 OHK-Z. 2’
HECOOCTBEHHBIIH WHTErpall «MaremaTuaecku '
¥ aHaIIN3)
- BBIIIOJIHEHHE
MPaKTHIECKOTO
2.5 2.5. OyHKIUN 1 1 10 3aJ]aHUs 110 TEME - Ttect Ne 4 OIIK-2.1,
HECKOJIbKHX TIEPEMEHHBIX «DyHKIUN - UTOTOBBIN TECT OIlK-2.2
HECKOJIBKUX
TIEPEMEHHBIX»
HWroro mo pasneny 4,5 5 58
3. 3auér
OIlK-2.1
.1 IToaroroBska K 3a4er 4 K3aMeH '
3.1 Moaroto 3a4ery 5, Dk3ame OIK-2.2
Wtoro no paszeny 5,4
Hroro 3a cemectp 6 6 87,4 3a4éT
4. 3. Teopus BeposiTHOCTEH
- BBITIOJTHEHHNE
. MIPAKTHYECKOT
41 3.1 Crysaitibie 1 2 15 3azzﬂm r?g Toeh?e -TecT Ne 5 OIIK-2.1,
COOBITHSA h OIIK-2.2
«Teopus
BEPOSATHOCTEIN»
- BBITIOJTHEHHNE
. MIPAKTHYECKOT
4.2 3.2. Crydaiinbie pa ceKoro OIlK-2.1,
1 1 15 | sagaHus O TEMe -TecT Ne 5
BEJIMYHHEI OIIK-2.2
«Teopus
BEPOSATHOCTEI
Hroro no pazgeny 2 3 30
5. 4, Maremaruueckas
CTAaTHUCTHKA
- BBITIOJTHEHHE
51 41. Toueunsle ¥ MPaKTUYECKOTO OMK-2.1
WHTEpBaJbHbIC OLIEHKU 1,5 1 3a1aHUs 110 TEME - tecT Ne 6 .
OIIK-2.2
BBIOOPKU «Matemarnuecka
S CTATUCTHKA»
- BBITIOJTHEHHE
aKTHYECKOTO
52 4.2. IIposepka MTpAKTHH r OIIK-2.1,
1,5 1 15 3a1aHUs 110 TEME - tecT Ne 6
CTaTHCTUYECKHAX THIIOTE3 OIIK-2.2
«Marematuuecka
S CTATUCTHKA»
- BBITIOJTHEHHE
53 4.3 Anaus MPaKTUYSCKOTO
3aBHCHMOCTEMN P - tect Ne 6 OIIK-2.1,
1 1 29 | 3amaHus IO TEME N
(KOppensauoHHO- - UTOTOBBIH TECT OIlK-2.2
. «MaTtemaTnyecka
PErpecCHOHHBIN aHATU3)
S CTATUCTHKA»
HWroro no pazneny 4 3 44
6. Dk3ameH
IToaroroBka x OIIK-2.1
6.1 Dk3ame 12,6 '
KaaMen 9K3aMEHYy OIlK-2.2
HWroro no pazaeny 12,6
Hroro 3a cemectp 6 6 84,4 3K3aMeH
HToro no gucLUIINHE 12 12 171,8 3a4eT, SK3aMeH




5 Obpa3oBaTejibHbIE TEXHOJIOTHH

Peanuzanus KOMOETEHTHOCTHOTO MOJIX0a MPEAyCMaTPUBAET NCIIOIB30BAHNE B Y4EOHOM
MpOLEecCe AaKTHUBHBIX M HHTEPAKTHUBHBIX (OPM TMPOBEACHUS 3aHIATUA B COYETAHHH C
BHEAYJAUTOPHOU PabOTON C 1enbio (OPMUPOBAHHS M Pa3BUTHS MPO(ECCHOHATBHBIX HABBIKOB
oOyuaromuxcs. Cornacuo n. 34 Ilopsaka opraHu3ali U OCYIIECTBICHUS JIEATEIbHOCTH IO
o0pa3oBaTeNbHBIM MIpOrpaMMaM OakajiaBpuaTa BBICIIEro oOpazoBaHus (yTB. mpukazom MOuH
P® or 05.04.2017 r. Ne 301), npu mpoBecHUN YUeOHBIX 3aHATHI 00CCIIEYMBACTCS Pa3BUTHE Y
00yJaromuxcss HaBBIKOB KOMAHJHOW pabOThl, MEXINYHOCTHOM KOMMYHHKALIUH, NPUHITHS
pelieHui, JUAEPCKUX KadyecTB, B TOM YHCIE C Y4YETOM pPETHOHAIBHBIX OCOOEHHOCTEH
npodeCCHOHATBLHOM JesITeIbHOCTH BBIITYCKHUKOB U MMOTpeOHOCTEN paboToaarenei.

Boi6upast Ty Wi UHYIO TEXHOJIOTHUIO paboThl ¢ 00y4YaIOUIMMHUCS, HEOOXOIUMO UMEThH B
BUY, 4TO HauOonbiero 3¢dexra oT ee MPUMEHEHUSI MOYKHO JOCTHYb, €CIM YUUTHIBATH LIEJIU
o0pa3oBaHMs, Ha pealn3allii0 KOTOPhIX JOJDKHA OBITh HampaBlieHa H30HpaeMmasi TEeXHOJIOTHUS,
coJiepKaHne, KOTOPOe MPEACTOUT MepeaaTh 0OyJalouIMMCs ¢ €€ IOMOIIBIO, a TAK)KE YCIOBHS, B
KOTOPBIX OHA OYJIET UCIIOJIB30BAThCSI.

B namieit pabote MbI UCIIOJIB3yEM CIIEAYIOIIEE.

1. Tpaguumonusie oOpa3oBaTenbHble TeXHONOTHH. Opranuzanus 00pa3z0BaTEIbLHOTO
mporecca, MpEeAroyiiaraeT MpsSMYI0 TPAHCIALWIO 3HAHWH OT IMperojaBaTeNisi K CTYACHTY
(MpeuMyIIeCTBEHHO Ha OCHOBE OOBSICHUTENbHO-UUTIOCTPATUBHBIX METO/IOB 00y4deHus1). YueOHas
NeSITeIbHOCTD CTYICHTa HOCUT B TAKUX YCJIOBUSAX, KaK MMPABHIIO, PETIPOTYKTUBHBIN XapaKTep.

®opMbI yUCOHBIX 3aHATHI:

- uWHPOpPMALMOHHAS JIEKIUS — I[OCJIENOBATEIbHOE W3JI0KECHHE MaTepuaia B
JTUCITUIIMHAPHOMN JIOTUKE, OCYLIECTBIIIEMOE MTPEUMYIIIECTBEHHO BepOAbHBIMU CPEICTBAMHU.

- IPAKTUYECKOE 3aHSTHE, MOCBSIICHHOE OCBOSHHIO KOHKPETHBIX YMEHUI M HABBIKOB I10
MPEJIOKEHHOMY aITOPUTMY.

2. Texuomoruu mpoekTHOro oOydeHus. OOpa3oBaTeNbHBIA TPOIECC TOCTPOCH B
COOTBETCTBUHM C AJITOPUTMOM ITO3TAITHOTO pEHICHUs] MPOOIEMHON 3aJaud WM BBITOJHEHUS
yuebHoro 3ananus. [IpoekT npeamnonaraeT COBMECTHYIO y4eOHO-TI03HABATENIbHYIO JeSTEIbHOCTD
TPYIIIBI CTY/IEHTOB, HAIIPABJICHHYIO Ha BHIPAOOTKY KOHIIEMIIMH, YCTAHOBJICHUE II€TIe W 3a7ad,
(GOpMYIMPOBKY OKHAAEMBIX pE3yJIbTaTOB, ONpEAEICHUE NPUHIMUIIOB M METOIUK pPELIeHUs
MIOCTAaBJICHHBIX 33/1a4, TUIAHMPOBAHKE X0/1a PA0OTHI, ITOMCK JTOCTYITHBIX M ONTHMAaJIBHBIX PECYpPCOB,
MOA3TANHYI0 PeaTn3altio MIaHa padoThl, MPE3EHTALUI0 PE3YIbTaTOB pabOTHI, UX OCMBICICHHUE U
peduekcuto. [IpuMeHsieTcss B OCHOBHOM IS TIEPeX0/1a KOMIIETEHIINH Ha YPOBEHB BIIaICHHS.

OcCHOBHbIE TUIIBI TPUMEHAEMBIX HAMU B 00pa30BaTENIbHON 1€ATEIIbHOCTH TPOEKTOB:

HccnenoBatenbCckuii MNpPOEKT — CTPYKTypa mpubOimxkeHa K (opMary HaydHOIO
UCCIIeIOBaHMs  ([JOKA3aTeIbCTBO AaKTYalbHOCTH TEMbI, OIpe/eieHue Hay4dHOH mpoOIeMsl,
npeaMera U 00BEKTa HMCCIIEOBAaHUS, IeNiel M 3aj1ad, METOJOB, MCTOYHHKOB, BBIJIBIDKEHHE
TUIOTe3bl, 0000IIeHNEe Pe3yIbTaToOB, BBIBOJBI, 0003HAUEHHE HOBBIX NpolbiieM). Pesynabratom
ABIIseTcs yueOHas KapTa 110 MOAYJIIO Hallei o0pa3oBaTeIbHON IPOrpaMMBI.

TBopueckuii NpoeKT, mpearnonararoIuii B OTIIMYUE OT MPEAbIIYIETr0, KOHEUHBIH MPOAYKT
B CIICAYIOIINX BapHAHTaX — ra3eTa K UCTOPUICCKH 3HAYNMOMY «MaTeMaTHYECKOMY» COOBITHIO
(mpa3anuk ymcna «[lu» U T.a1.); «MaTemMaTudyeckas» OTKPBITKA (CBOEro poja ydeOHas KapTa,
TOJILKO HEOPMAIHLHO, KpacouHO 0(hopMIICHHAS; BUIICOPOJIHK « S Haydy Bac pemaTh ...»  T.11.

WHpopMalMOHHBI MpOeKT — Yy4eOHO-TIO3HaBaTeNbHAs JIEATENBHOCTh C  SIPKO
BBIPKEHHON IBPHCTUIECKOM HAIPaBIEHHOCTHIO (TIOUCK, 0TOOP ¥ CHCTEMaTH3anus HH(GOpMAIHN
0 KakoM-TO 0OBEKTe, 03HAKOMJIEHHE YYaCTHHUKOB MPOEKTa C 3TOH MH(popMalMel, ee aHaIu3 U
0000111eHIE 1, HAKOHETI, TPE3EHTAIINS IO TPAKTUYECKOMY MTPUIIOKEHHUIO).



4. VHdpopManmOHHO-KOMMYHUKALIMOHHBIE 00pa3oBareibHbIe TexHOJoruu. OpraHuzanus
00pa30oBaTeNLHOTO Mpollecca C NMPUMEHEHUEM CIEIHaTU3UPOBAHHBIX MPOTPAMMHBIX Cpel U

TEXHUUYECKUX CpelcTB paboTel ¢ uHpopmanued (MHGOPMALMOHHYIO Cpely YHHUBEPCHUTETa
MOODLE).

6 YueOHO-MeTOAUYECKOE 00eciedeHHe CAMOCTOSITeJIbHOH PadoThl 00y4yaroumuxcst
IIpencraBneno B npuiioxeHu 1.

7 OueHOYHBIE CPeACTBA /sl IPOBeeHHs POMEKYTOUHOI aTTecTAlMH
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHbBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. Mlumaues B. C. Beiciiast matemaruka: yueouuk / B.C. [llunmaues. — Mocksa: TH®PA -
M, 2019. — 479 c. — (Bricmiee o6pa3oBanue). — WWw.dx.doi.org/10.12737/5394 . - ISBN 978-
5-16-101787-6. - Tekcr: anekrponnsiid. - URL: https://new.znanium.com/catalog/product/990716
.— Pexum nocryna: a1 aBTOpU3. 0JIb30BaTENEH.

2. Maremaruka: yue6. mocobue / FO.M. [anunos, JI.H. Xyp6enko, I'.A. Hukonosa, H.B.
Hukonosa, C.H. Hypuesa ; nox pen. JI.H. XKypOenko, I'.A. Hukonosoii. — Mock-Ba: TH®PA-
M, 2019. — 496 c. — (Bricuiee oopazoBanue: bakanaspuar). - ISBN 978-5-16-102130-9. - Tekcr:
anekTponHbId. - URL: https://new.znanium.com/catalog/product/989799 . — Pexum pocryma:
JUTSL aBTOPU3. TIOJIb30BaTENEH.

0) JlonmostHuTeIbHAS JIUTEPATYpA:

1. Teopust BepoATHOCTEH U MaTeMaTH4ecKas CTaTUCTUKA: YueOHoe mocobue / bu-prokoBa
JL.T., bo6puk I'.11., MaTBeeB B.U., - 2-e uzn. - Mocksa: HUL] UHOPA-M, 2017. - 289 c. (Bsiciiee
obpa3oBanme: bakamaBpmar) ISBN 978-5-16-011793-5. - Tekcr: snekrponnsii. - URL:
https://new.znanium.com/catalog/product/370899 .— Pexum noctyma: Jjisi aBTOPHU3. IOJIb-
30BaTEIICH.

2. MaremaTrKa B mpuMepax U 3a7aqax: y4ueo. mocodue / O.M. lerrsipesa, JI.H. XKypoOenko,
I'.A. Hukonosa, H.B. HukonoBa, C.H. HypueBa. — Mocksa: UHOPA-M, 2019. — 372 c. —
(Bricmiee obpazoBanue: bakanaspuar). - ISBN 978-5-16-102288-7. — TekcT: 3neK-TpOHHBIN. —
URL: https://new.znanium.com/catalog/product/989802 .— Pexum mocTy-ma: s aBTOPHS3.
IIOJIb30BaTENEN.

3. Mauxko, I1.E. Beiciias MaTeMaTHKa B yIpaXHEHHIX U 3aaa4ax. (B 2-x wactsx) [Tekcr] /
I1. E. lanko, A.T". ITonos, T. 5. KoxxeBuukona. - M.: Beicias mkosna, 1986-2009. ISBN: 978-5-
488-02201-0. - 60nee 1000 .

®duxtenronbil, .M. OCHOBBI MaTeMaTHYECKOTO aHaju3a: yuyeOHuk: B 2 vacTsax / [.M.
®uxrtenronsll. — 11-e u3a., crep. — Cankr-IletepOypr: Jlans, [0.T.]. — Yacts 1 — 2019. — 444
c.— ISBN 978-5-8114-0190-1. — Tekcr : 351eKTpoHHbIH // DNEeKTpOHHO-OMOIMOTEeHas CUCTeMa
«Jlanpy : [caiit]. — URL: https://e.lanbook.com/book/112051 . — Pexum gocty-ma: uis
aBTOPH3. MOJIH30BATEIIEH.

4. ®uxrtenronsil, .M. OCHOBBI MAaTEMaTHYECKOTO aHa M3a: yueOHuK: B 2 yacTsax / .M.
@uxtenromnbl. — 10-e u3a., crep. — Canxr-IletepOypr: Jlans, [6. r.]. — Yacts 2— 2019. — 464
c.— ISBN 978-5-8114-0191-8. — TeKcT: 21€KTPOHHBIN // DIEKTPOHHO-OMOIHOTEUHAs CHCTEMa
«Jlanby : [caiiT]. — URL: https://e.lanbook.com/book/115730 (nmara obparienus: 06.10.2019)
.— Pexxum gocTyna: a1t aBTopu3. OJIb30BaTENCH.

5. [llunaues B. C. 3agaunuk 1o BeIciiei Mmarematuke: yueO. nocooue / B.C. lunauen. —
10-e u3n., crepeotun. — MockBa: UTHOPA-M, 2020. — 304 ¢. — (Bricmiee



http://www.dx.doi.org/10.12737/5394
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

obpazoBanme). - ISBN  978-5-16-101831-6. — Texkct: omekrponnsii. — URL:
https://new.znanium.com/catalog/product/1042456

B) MeToau4ecKkmne yKa3aHHA:

1. AbpamoBa, .M. DneMeHTHl BEKTOPHOW anreOpbl M aHAJUTUYECKOH T'€OMETPHH:
Meroanueckue yka3zaHus I CTyIeHTOB | Kypca Bcex criennansHocteit. — MI'TY, 2008. — 16 c.

2. Axmanoga, 3.C. Heonpenenennsiii unterpain: Terpaab-koncnekt — MI'TY, 2008. — 23
c.

3. Baxpymesa, 1.A. Kpussie u nosepxunoctu 2 nopsaka. [Tonsipaast cucrema Koop-IuHar.
[Tpaktuxym — Marautoropck: 'OY BITO «MI'TY um. I'.11. HocoBay, 2009. — 19 c.

4. Topsiuea, H.A. Teopust ¢yHKIMI KOMIUIEKCHOTO TEPEMEHHOro: MeTroandeckue
yKa3aHUs ¥ BapUaHTbhl MHAMBUIYaJbHbIX 3aJ@HUM AJS CTYAEHTOB BCEX CHEIMAIBHOCTEH —
Marnutoropck: OV BITO «MI'TY um. .. HocoBay, 2011. — 28 c.

5. I'pauena, JI.A. OnpeneneHHbli HHTErpal: METOAUYECKHE YKa3aHUs JJIs CTYACH-TOB —
Marnutoropck: 'OY BIIO «MI'TY um. I'.1. HocoBay, 2010 - 12 c.

6. I'paueBa, JI.A. DneMeHTHI TMHEHHOMN anreOpbl, BEKTOPHOU anredpsl U aHATUTHYECKON
reomerpun: YdueOHoe nocodue. - Marauroropck: 'OY BIIO «MI'TY um. I'.. Hocosay, 2010 —
63 c.

7. I'yruna E.M. JlabopaTopHbIii MPakTHKYM 1O cTatucThke ¢ npumenennem EXCEL:
Merona. yka3. ans 1a60paTopHbIX paboT MO MaTeMaTH4ecKol craTucTuke.- Maruutoropek: [OY
BITIO «MI'TY um. I'.11. Hocosay, 2009 — 40 c.

8. M3ocoB A.B. 'apmoHnueckuii ananmm3: MeToInyecKue yKa3aHus U BapUaHThI 3a/IaHAI
JUTS CAMOCTOSITEIBHOM PabOoThI M KOHTPOJISI 3HaHMH cTyneHToB. — MI'TVY, 2009. — 24 c.

9. Makcumenko, . A. CoObITus 1 BepoATHOCTb. YacTh 2: MeTtoa. yka3. - MarHUTOropck:
I'OY BIIO «MI'TY um. I'.11. HocoBay, 2010. — 25 c.

10. Masiuenko, E.I1. [IpousBoanas u auddepenunan pynkmun. [Ipakrukym.- Marauto-
ropck: [OY BITIO «MI'TY um. I.1. HocoBay, 2010. — 38 c.

11. Masiuenko E.I1. MccnenoBanue ¢yHkuuit u nmocrpoenue rpadukos. [Ipaktukym. —
Marnutoropck: OV BITO «MI'TY um. I'.11. HocoBay, 2011. — 20 c.

12. CaBymkuna H.®. Komb6unaropuka. CobObiTHe U BeposTHOcTh. Yacth |
Komb6unaropuka. Anredpa coOwiTuii: Meroa. ykazaHusl MO JUCHUIUIMHE «MareMaTuka» ais
cTyAeH-ToB | kypca Bcex cnenuanbHocTein. — MI'TY, 2007. — 17 c.

r) [Iporpammuoe o6ecneuenue u UnTepHer-pecypceni:

IIporpammHoe o0ecneuenne

Haumenosanue 110 Ne norosopa CpoOK IeiiCTBUS TUIEH3UN
1Zip cB000IHO pacapocrpausemoe [10 0ecCpoYHO
STATISTICA B.6 |K-139-08 ot 22.12.2008 0ECCPOYHO

FAR Manager ¢B0001HO pacapocTpanseMoe 110 0ecCpoYHO

MS Off_lce 2007 Ne 135 o1 17.09.2007 0eccpovHO
Professional

IIpodeccnonanbHble 0a3bl JaHHBIX M MH(POPMAIHOHHBIE CIIPABOYHbIE CHCTEMbI
| HazBanmne kypca | CcplIKa



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

DenepanbHbIi 00pa3zoBaTeIbHBIN
noptan — OkoHoMHKa. COIMOJIOTH.
HamumonansHast nH(pOpPMaIUOHHO-
aHanuTHYeckas cucrema — Poccmiickmii|URL:  https://elibrary.ru/project_risc.asp
HMHJICKC HAY4YHOT'O LIUTUPOBAHHUS
DNEeKTPOHHBIE PECYpChl OMOIMOTEKH
MI'TY um. I'.1. HocoBa
Wudopmannonnas cucrema - Enunoe
OKHO J0CTyna K HWH()pOpMaIMOHHBIM
[TouckoBas cucrtema Axanemus Google
(Google Scholar)

9 MarepuajJLHO-TEXHHYECKOE o0ecneueHne TUCIHIINHBI (MOLYJIf)

http://ecsocman.hse.ru/

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

URL: http://window.edu.ru/

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

MatepuanbHO-TeXHUUYECKOE 00ecreueHre IUCIUIUIMHBI BKITIOYAET:

MatepuaibHO-TeXHUYECKOE 00ecrieueHre TUCIUTUTHHBI BKITIOYAET:

- Y4yeOHbIe ayTUTOPHUH JUIS IPOBEACHUS MMPAKTHYECKUX 3aHATHH, 3aHATUH JIEKIIMOHHOTO
TUIIA, TPYIIIOBBIX U UHIUBUAYaJIbHBIX KOHCYJIbTALUN, TEKYIErO0 KOHTPOJIS U MPOMEKYTOUHOM
arrectannu. OCHaIIeHWE: MYJIbTUMEAUWHBIC CPEJCTBA XPAaHEHHsI, MEPeJaun U MPEACTaBICHUS
uHpopmarnu. Komiuiekc MeToanueckux pa3padoTok (pa3gaToyHoOro MaTepuana i METOJUIECKIX
yKa3aHu# ) M\MJIM KOMIUIEKC TECTOBBIX 3aJaHUH IS TOJITOTOBKH U ITPOBEICHHUS TPOMEKYTOUHBIX
U pyOeKHBIX KOHTPOJICH.

- Ilomemenuss 1 caMOCTOSITENbHOM  paboThl  oOywaromuxcs. OcHaieHue:
nepcoHaabHble KoMmmbloTepsl ¢ maketom MS Office, Beixogom B MHTEpHET M ¢ JOCTYIIOM B
AJIEKTPOHHYIO UHPOPMALIMOHHO-00pa30BaTEIbHYIO CPEY YHUBEPCUTETA.

- [Iporpammusie cpeactea: MS Windows (Ne . Microsoft Imagine Premium D-1227-
18 01 08.10.2018 o 11.10.2021; D-757-17 ot 27.06.2017 no 27.06.2018);

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

ApxuBaTop 7Z cBOOOHO pacipocTpaHsieMoe, 0ECCPOUHO);

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

- Ilomemenne myisg XpaHeHHS M OPOPUIAKTHYECKOrO OO0CIyXMBaHHUSI y4eOHOIo
o0opynoBanus. OcHaleHue: mKadbl A1 XpaHeHNs1 y4eOHO-MEeTOINYECKOM JOKYMEHTAIUH.



pniaoxenne 1

Ilpumepusle npaxmuyecKkue 3a0anus:

«/IuHeliHasl, BeKTOPHasd ajredpa u aHaauTuuyeckas reomerpus. {uddepenunanbnoe
ucuuciaenune @OII»

3ananme 1.
Pemure cucremy Tpems crocobamu: a) MaTpuuHBIM criocobom; 0) mo popmynam Kpamepa; B)

MetoqoM ["aycca

X—-2y-32=3,
3X+y-2z=9,
2X -3y +52 =-4.

3aganue 2.
1) Haiigure yron mexay BeKTopaMu a M b, eciu §=(2;—1), 5=(— 2 2).
[ToctpoiiTe nmaHHBIE BeKTOpel B cucreMe KoopauHaT OXy, a TakKe BEKTOpBI,
H300paKaroIIue: 2a+b, a-3b.
2) YKaKuTe Cpeld HUXKEMPHUBEICHHBIX BEKTOPOB OPTOrOHAIbHBIC, KOJUIMHEAPHBIC, a TaKKe

KOMIUIAaHApHBIE: A = (— 3-1 4), b= (2,-2;1), C= (2; %; —%), d= (7;11,8). Bpruucaute

IIOMIA/b [apaJLIeIOrPaMMa, TIOCTPOSHHOIO Ha BeKTopax b u C.
3ananue 3.
Hamucates ypaBHeHue npsimoir AB , eciu A(—l; 2; 3), B(—l; 2;—1). BerarcnuTh paccTosiHEE OT
TOYKH A 3TOH MPSMOU JI0 TUIOCKOCTH, TPOXOJIAIICH Yepe3 TOUKy B, mepreHIuKyIsSspHO BEKTOPY
N(0;-3;9).
3ananue 4.
I[IpuBeMTE K KAHOHMYECKOMY BUIY M HOCTPONTE KPUBYIO X —4X +2y> —4y =0

3ananue 5.
Brruncnute npeaensi:

. 1+4x—x* . 3x-arcsin 2x _ J2x-1-+5
a) lim—————,6) lim————B) lim )
x—o X + 3X° + 2X x-0 COS X — COS~ X x—>3 x—3
3amanue 6.
2
y y d%y . iy X = ctg2t
HaI/II[I/ITC — WU ——F 4JA HKIOWU: a =e . 6 .
x dx? by ) ¥ {y = In(sin2t).
3amanmue 7.
. . 2X—7 .
COCTaBBTe YpaBHCHHUEC KaCaTCIIbHOU K KPHBOU: y= > 4 B TOYKEC XO = -1. HapI/ICYI/ITC
X p—

KacaTeJbHYIO U KPUBYIO.
3aganue 8. Beiuncinre HeONpeieIeHHbIE HHTETPAJIBI

1) j(1+t923x)dx; Z)I 3-5x dx; B)IarcsinSde; 4) I%dx.

VBX + X2

3ananue 9. Beruncnute onpeneneHHble NHTETPAIbI

2 4,5 _
X dx; 3)jX1dx.

1
) e 1 3/2x -1

(1-sin2x)*dx; 2)

O @[ N
O'-—-.l—‘



3ananmue 10. Haiigute tutomaau ¢puryp, orpaHudeHHBIX JUHUSIME. B 3a1a4e (0) mpu mocTpoeHun

JIMHUAU BOCIIONIB3YHTECh TAOMUIEH BaXHEWIINX KPUBBIX B OJSIPHON CHCTEME KOOPMHAT:

a) Xy=6, x+y-7=0; 6) p°=2c0s2¢p.
3ananme 11. Haliqute ayivHy Ayru KpuBou x=2V2 cost, 0<t< g,r .
y = 2+/2sint, 3

3aganue 12. BeruucnuTh HeCOOCTBEHHBI MHTETPAN WIIM YyCTAHOBUTH €TO PACXOIMMOCTD:

1) Ix3e‘x4dx; jm
0

«(I)yHKIII/II/I HECKOJBbKHUX IMEPEMECHHBIX>»

1.  Haiitu u MTOCTPOUTH obacThb onpeeIcHus byHKIIUN
z=In(4—x* —y?)—arcsin(2 - y).

2. Haiinute 4YacTHble NPOM3BOAHBIC TEPBOTO MOpsSAKa (YHKIUH:
+y
-y

2

7 =3xy® —sin(x* +y) + X

3. Haitaure rpajuent ckanspHoro nons U = X° +Yy* —z° u ero Mmoxys B Touke M (L-12).

4, Jlna  ¢ysxmum  z=1In(2x*+3y®) B Touke A(l, 1) HaiiT® NPOU3BOAHYIO B
HAaIMpaBJIEHUNU BEKTOpA I =3i+ 2].

5. HanmcaTh ypaBHEHHE KacaTebHOI MIIOCKOCTH M HOPMAJIM K TIOBEPXHOCTH  Z = /9 — X —y?

B Touke M (1; 2 2).

«Teopnﬂ BCPOHTHOCTeﬁ. MarteMaTHeCcKasi CTATUTCTHKA»

[EEN

. B ypue 12 mapoB. Cpenu stux mapoB 3 6enbix u 9 yepHbiX. KakoBa BepOSTHOCTb TOTO, YTO
HayJlauy BBIHYTBIN LIap OKakeTcs OesbiM?

2. B pammoctynuu tpu MukpodoHa. [ Kakaoro U3 mepBbIX JABYX MHUKPO(GOHOB BEPOSTHOCTh
TOTO, YTO OH BKJIOYEH B JaHHBIA MOMeHT, paBHa 0,45, a g Tperbero — 0,9. Haiitu
BEPOSITHOCTH TOT'O, YTO B JAHHBII MOMEHT BKJIFOUEHBI 2 MUKPO(OHA.

3. B mpopnaxe nmerorcst 6eible 1 KOpUIHEBBIE SHIa B COOTHOIICHUH 2:3, IpUYeM IPOU3BOJICTBO
60% 6enbix 1 71% KOPUYHEBBIX UL JATUPYETCS THEM, MPEIIISCTBYIOIIUM JIHIO MPOJAXKH, a
ocTajJbHbIE fllla JaTHpPYyIOTCcs Oosnee paHHMMH uunciamu. [lokynarens 3aka3bIBaeT sifia,
JaTUpyeMble JHEM, NMPEALIECTBYIOIIMM JHIO NPOJAXXH, HE3aBUCHUMO OT MX IBera. KakoBa
BEPOATHOCTH TOTO, UTO MY MPOAATYT PEIIETKY OEbIX SHIL?

4. TenedonHas cetb yupexaeHus obciyxuaer 200 aboHeHTOoB. BeposTHOCTh TOro, 4TO B

TE€YEHUE MUHYTBI BHYTPH 3TON CETH KTO-TO KOMY-TO IIO3BOHUT, paBHa 0,7. KakoBa BEpOATHOCTH

TOTO, YTO B T€UEHHUE MHHYTHI OyaeT 5 3BoHKOB? KakoBa BEpOSATHOCTH TOTO, YTO B TEUCHHE

MUHYTHI Oyzner He Ooyee 5 3BoHKOB? HaiiTu HamBeposiTHeilllee 4uciao 3BOHKOB B TEUEHHUE

MUHYTBHI.

5. 3amaH psn pacnpeseneHus ciaydaiHoW BenmmunHbl X. HaliTu MaremaTtwdeckoe OKHlaHue,
JTUCIIEPCHUIO U CpeJHee KBaJpaTuieckoe oTkioHeHue. [loctpouts GpyHKINIO pacipeaeneHusl.
X 4 6 10 12
P 0.3 0.2 0.2 0.3
6. [l HempepsIBHOM CITydaiiHOW BETMYMHBI 3a7aHa QyHKIIUA pacnpenenenus F (X) TpeOyetcs

HaWTH TJIOTHOCTh pacripeneseHus f(X), MaTeMaTUYeCKOe OXKHUIAAHHUE, TUCIIEPCUI0, CPEIHEE



KBaJIpaTHUECKOE OTKJIOHEHHE. BBIUMCINTE BEPOATHOCTH TOrO, YTO OTKJIOHEHHUE CITydaiHOM
BEJIMYMHBI OT €€ MaTeMaTU4YeCKOro OXHAaHus OyaeT He Ooliee CpeIHEero KBaJapaTHIeCKOTro
otkioHeHus. [Toctpouts rpadux GyHKImil.

0 :
F(x) = 1-(1—cos2x) L 0<x<Z
2 2
1 J T

X>—
2

. 3aKOH pacHpeleNeHNs CUCTEMBI JUCKPETHBIX CIIyYalHBIX BEJIMYUH (X ,Y) 3a1aH TabauLen.
Haiitn k03 HUUMEHT KOppENsuy I, W BEPOSTHOCTH MONAJaHMUs CIyYailHOW BEIHYNUHbI

(X,Y) B obsacte D.

X 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}



Mpuioxenne 2

7 OneHouHbIe CpeAaCcTBa AJid IPpOBEeACHUA l'lpOMe)KyTO‘lHOﬁ arrecranuu

a) [lnanupyemblie pe3yJibTaTbl 00yYeHHs] U OLIEHOYHbIE CPeICTBa /JJsl NMPOBeAeHHUS

HpOMe)RyTO‘lHOﬁ aTTreCralum:

CTpYyKTypHBI

TPYKIYP IInanupyemsle

1 JIEMEHT

pe3yabTaThl OueHouHbIE CpeACTBa
KOMIIETCHIT!
oOydeHus
u
OIIK-2: CriocobOeH ocymecTBIATh COOp, 00pabOTKY M CTATUCTHYCCKUIN aHAIN3 JIAHHBIX,

HEOOXOIMMBIX JIJIsl PEIICHUS TTOCTABJICHHBIX YdKOHOMHUYECKUX 33134
OIIK-2.1 [IpousBoaut 1. YucnoBasg mocienoBaTelbHOCTh UM ee mnpeaen. CBoiicTBa

MOUCK U cOOop
JAHHBIX JIJIS
(dbopmupoBaHus
0a3sl
CTaTHCTUYECKO
ro
UCCIICIOBaAHHUSI

CXOJSIIMXCS MOCIIEI0BATEIbHOCTEMN.

Oyukius oaHol nepemenHou. [Ipenen GpyHnkuuu B Touke

1 OECKOHEYHOCTH.

HenpepriBHOCTh (pyHKIIMU B Touke. CBOMCTBA (PYHKIIMIA,

HENpephIBHBIX B TOYKe. TOUYkM pa3pbiBa (GyHKUUH U UX

KJIacCU(pUKAIIHS.

[IponsBogHas. MexaHU4eCKUN, TE€OMETPUYECKHH U

SKOHOMHYECKUN CMBICIT MPOU3BOTHOM. CBs3b

HenpepbIBHOCTH U AudpepeHunpyeMocTi QpyHKITIH.

Huddepennnan GpyHKIUN, €r0 CBOMCTBA U MPUMEHEHUE B

MPUOIMKCHHBIX BBIYHCIICHHUSX.

IIpaBuio Jlonurans A €ro

BBIUYHCIICHUS TIPEEIIOB.

MOHOTOHHOCTh  (DYHKIIMH.

BO3pacTaHMsi W  yObIBaHUS (QYHKIUH. OKCTPEMYM

¢ynkuun. Heobxomumoe U JI0CTaTOYHOE  YCIOBHUSA

CYILECTBOBAHMSI TOUEK IKCTPEMYMaA.

IlepBooOpa3nas. HeompeneneHHslii HHTErpad M €ro

CBOMCTBA.

Mertozabl MHTErpupoBaHUs (METOJ 3aMEHbl MEPEMEHHOM,

METOJl UHTETPUPOBAHUS IO YACTSIM).

10. OnipeiesIeHHbIN UHTErpal U €ro CBOMCTBA.

11. lHTErpa)l C TNEPEMEHHBIM BEPXHHMM IIPEICIOM MU €ro
CBONCTBA.

12. ®opmyina Hetorona — JleliGHuma.

13. HecoOCTBEHHbIE HHTETPaJIbl IEPBOTO POJIa U UX CBOMCTBA.

IIPUMCHCHHEC JJI

HocraroyHoe  ycioBue

Ilpumepnvle npakmuueckue 3a0anus 014 3auema:
1. Beluucnure npejensl:

o 1+4x—x* . 3x-arcsin2x
a) ||mﬁ 0) Ilm—3 B)
x>0 X + 3X° + 2X x=0 COS X —CO0S° X
V21
Xx—3 x_s

d 5 _
2 Halire —3 an dymwiic ) y = e, ) [X =192
dx y = In(sin 2t)
3. HaiiT npou3Bo/IHbIE CIEAYIOMMX (YHKIIUH.
. 1
1 y=sinx+—
X
2.

y = (x +1tgx)’




CTpyKTYypHBI

N [Inanupyemsle
" 5JICMCHT
pe3yIbTaThI O1neHOYHBIC CPEACTBA
KOMIICTCHII
oOydeHus
u
X X
3 y:@“H)—+————
2 x*+1
5
4. y=(x+4)"
5. X—y—-e'y+2=0
4
Haiiti mpou3Bo/iHEIe BTOpOro nopsaxa () )
6. y=(x?)x+1
, Xx=t>-1,
' 3
y=1+t".
- -\28
4. BeiuuciuTh: a) 3 —\/§+| , 0) (l—l) .
5. Haiitu HeonpenenéHHbIN HHTETpat: a) Isin 3x-cos5xdx, 0)
J‘ 1-cosx dx.B) I(2x+5)~exdx.
(x—sin x)?
J20
6. BEIYHCITUTE ONpeAeICHHBII HHTETpal I L”x
2 VX 245
1
7. BEIYUCTUTE OTIpeieIeHHBIN HHTETPal I 4x-arcsin xdx .
0
8. Haiitn IUIOIIA/b ¢burypsl, OTpaHUYEHHON JUHUAMU:
X=4, y2=4x
_v2 2 4 3
9. Uccnenopats Ha skcTpemyM dyukmmo Z = X° — 2ZXY +4Y
IIpumepnuie npuknaonsvle 3a0auu u 3a0aHUA
3agaua 1. 3aBUCHUMOCTb Iy TH OT BPEMEHHU NPH NPSIMOJIUHEHHOM JIBUKESHUU
1
Touku 3azaetcs ypasteruem S=—t° +2t° —3,rme S — mytb B M, a
{ — Bpems Bc. Boruuciure ee CKOPOCTL U YCKOPEHHE B MOMEHT BPEMEHH
t=4c.
3agaua 2. 3aBHCUMOCTh 00bEMa BBIMYCKA MPOAYKIIUN V OT KalUTATbHBIX
sarpar K omnpepenserca ¢ynxmmeit V=VoIn(4+K3). Haiitu unTepsan
n3MeHeHus K, Ha KOTOpOM yBeNMYCHHE KalUTAIbHBIX  3aTpaTt
HedPPEeKTHBHO.
OIIK-2.2: OobpabarbiBaer | 1. Matpuupbl. [leiicTBus HaJl MaTpuLlaMu U UX CBOMCTBA.
n aHamusupyer [ 2. OnpeaenuTenu U UX CBOMCTBA.
cratuctuyecky | 3. OOparHas MaTpulia U ee CBOMCTBA.
10 4. PaHr Marpuiibl.
unpopmanuto ¢ | 5 CucTeMbl JTUHEHHBIX  aireOpanvyeckux  ypaBHEHHI.
HCIIOJIb30BaHNE Marpuunas 3anuck. MeToasl pemeHus:  (GopMyIisl
M METO/I0B Kpamepa, maTpuunslii cnoco6, meton ["aycca.
skoHoMmHueckor | 6. MccnenoBanue CJIAY Ha coBmecTtHOCcTh. Teopema
0 aHamu3a, Kponekepa — Kanemnm.
cTatTucTku u | 7. JluddepeHnuanbHple ypaBHEHHsS IEPBOrO  IMOPSAIKA.
CIIEIIMAIbHBIX OcHosHnble onpenenenus. Teopema Komm. 3agaya Komn.
IporpaMMHBIX 8. cDyHI(I_[I/II/I HECKOJIBbKHUX MNEPCMCHHBIX. OCHOBHBIE
CPEICTB, ompeneneHus.  Jluamm  ypoBHS  (QYHKIIMU  JBYX
moJryuacTt NECpCMCHHBIX.
obocHoBanHble | 9. YacTHbIe MIPOM3BOJTHBIC byHKIIH HECKOJIbKIX




CTpyKTYypHBI

N [Inanupyemsle
1 DJIEMEHT
pe3yJIbTaThI Onenounsle cpencTsa
KOMIIETEHIIH
oOydeHus
U

BBIBOJIBI u nepeMeHHoH [Ipon3BoaHas 1o HaNpaBICHUIO.
IpeaJIaraet 10. OkcTpeMyM (QYHKLIMH ABYX NepeMeHHbIX. HeoOxoaumoe u
BO3MO>KHBIE JOCTaTOYHOE yCIIOBUSA CYILECTBOBAHHUS TOYEK
BAapUaAHTHI JKCTpEMyMa.
peleHus 11. Y CIIOBHBIM 3KCTPEMYM.
IIOCTaBJICHHON 12. AnreOpaunyeckast (hopMa KOMITJICKCHBIX YHCENT U JeHCTBUS
9KOHOMHYECKO HaJ HUMH.
U 3a1a4u 13. Tpuronomerpuueckasi (opMa KOMIUIEKCHBIX 4YHCET U

IENCTBUSA HAl HUMU.

IIpumepnsvie npakmuueckue 3a0anusn u 3a0a4u
3ananme 1. CocTaBbTe aIrOPUTM PELICHUS .. ... 3aJaUH.

3aganne 2. Beranciure npuOImKeHHO Y = 5\/ X2 mpu X = 1,03.

3anaua 3. Beruucnure npezen o npasuny Jlomutans [im %2)‘—4) .

X—>2 x2 -4
3apanue 4. ChopmynupyiiTe HEOOXOAUMOE YCIOBHE IKCTpeMyMa QYHKIIUU
OJIHOM NIEPEMEHHOM.

12

3anaua 5. VccnenoBath QyHKIHIO U HOCTPOUTH e€ rpaduk: y =2 4 .
X®—4

3agaya 6. KakoB reoMeTpu4eckuii CMBICI ONPEAETIeHHOI0 MHTerpajga OT
JaHHOH (DYHKIIMH B JAaHHOM MHTEPBAJIE B IEKApPTOBOW CUCTEME KOOPMHAT?
3aganmne 7. Haiitn HamOonbpliee W HaNMEHBIIEE 3HaUYCHHE QYHKIUUY =
f(x)Ha otpeske [a; bl:

ly=x +§[1; 10].
2x—1
2y = zsz [—2;0].

3.y =x?-v3—x[1;3]

IIpumepnvie npakmuueckue 3a0anusn u 3a0auu

3anaua 1.ITycts Temn undusiuuu cocrasuseT 1% B aeHb. Ha ckonbko
YMEHBIINUTCS TIEPBOHAYANIbHAS CyMMa uepe3 moiroaa’?
3agaua 2.3aBUCUMOCTD MKy U3IepKKaMu pou3BoacTBa C 1 00beMOM
npoaykuuu Qsuipaxaerca Gpyukuueit C = 30Q — 0,08Q%. Onpenenurs
CpeIHHE U TIpeeNIbHBIC 3P KKH IpH 00beMe npoaykuuu Q =5 ex.
3agaua 3. Oynkym cipoca D u npeanmoxxeHns SOT HeHBI P BRIPaXArOTCS
COOTBETCTBEHHO YpaBHEHUSIMU
D=9-p, S=1+p.

HaiiTu 31macTUYHOCTE cripoca U MPENJIOKEHUS IIPU PABHOBECHOH LIEHE, a
Tak)Ke U3MEHEHHUe 10Xoa (B MPOIEHTaX ) MpU yBenndeHnH 1eHbl Ha 10%.

3anaua 4. Ilpu nocraske ¢ 3aBoaa Ha 6a3zy 1000 paguonprUeMHUKOB, Y 55
BBILIJIM U3 CTpOs Jiamnbl. HaliTu BEpOATHOCTH TOTO, YTO B3SATHIM Haylauy
MIPUEMHHK OyAeT UCTIPABHBIM.
3anaua 5. [IaTHagaTh HK3aMEHAIMOHHBIX OWIIETOB CojAepXar 1o 2
BOIPOCa, KOTOPhIE HE TOBTOPSIOTCS, SK3aMEHYIONIUICS 3HAET TOJBKO 25
BOIPOCOB. HaifTh BEpOSITHOCTH TOTO, YTO dK3aMEH OyIeT CAaH, eCIH IS
ATOTO JIOCTATOYHO OTBETUTH HA JIBA BOMPOCA OJHOTO OMIIETA.

3agaua 6. [IpyarMaeM BEpOSATHOCTH DPOXICHHS Malb4MKa U JIEBOYKH
paBHBIMH. HailiTm BeposTHOCTH TOTO, uTO cpenu 10 HOBOPOXKICHHBIX 6
OKa)KyTCsl MAJIbUNKaAMHU.

30. [lan 3aK0H pacmupeae/iCHUs TUCKPETHON CIIyJaiHOW BETMYMHBIL:




CTpyKTYypHBI

N [Inanupyemsle
1 DJIEMEHT
pe3yJIbTaThI Onenounsle cpencTsa
KOMIIETEHIU
" oOydeHus
11 12 13 14 15
X 0 0 0 0 0
P 0 0 0.3 0 0
1 2 2 2

BBIYHCIIUTL €€ MAaTEMATUYCCKOC OXUIAHUEC, TUCIICPCUIO U CPECIHEC
KBaJIpaTUICCKOC OTKIIOHCHUEC.

Bagaya 7. [lama QyHKOUS pacrpeneieHus HENpephIBHON CIyYaiHOU
BEJIMYUHBI X

0 npu x<0
0,25x3(x+3) npu O<=x<=1
F(x)= 1 npu x>1

Haiitu mnotHocTs pacmpenenerust f(X), moctpoutsh ee rpaduk,

N o
BEpOSITHOCTH TMOMNaAaHus B 3aaHHbli untepsain [0,5; 2], MX, DX, X,

3agaua 8. 3amaHo pacrnpeseneHue BepoATHOCTEH TUCKPETHON JIByMEpHOI
CIy4allHON BEJTMYUHBI:

Y\ X 2 5 8
04 0,15 0,30 0,35
0,8 0,05 0,12 0,03

Haiitn  3akoHBI  pacmpesieneHHs  COCTaBIAIOMIMX,  KOI(DPHUIUECHT
KOpPEISLIH

6) HOpﬂ}IOK MpPpOBECACHUSA l'lpOME)KyTO‘-lHOﬁ aTTeCTalud, NMOKa3aTe/iIu U KPUTCPUHU
OICHUBAHUA:

HpOMe)KYTOIIHaH arrecraguda 1o AJUCLHHUIININHE «MareMaTuka» BKIIOYAET TCOPCTUUCCKHC
BOITPOCKHI, IMO3BOJIAOIINE OUCHUTE YPOBEHL YCBOCHUA O6y‘IaIOH_[I/IMI/IC$[ 3HaHI/II\/’I, H IMMPAKTUYCCKUC
3aJJaHus, BBISBIIAIONINE CTENIEHb CPOPMUPOBAHHOCTH YMEHHUH U BIIQJCHU, TPOBOAUTCS B popMe
sKk3ameHa (2 kypc) u B popme 3auera (1 Kypc).

DK3aMeH 1O JTaHHOW TUCIUILIMHE MPOBOJUTCA B YCTHOU (hopMe MO IK3aMEHAIIMOHHBIM
OmeTam, KKl U3 KOTOPHIX BKIIFOYAET | TEOPETUYECKUN BOMPOC U JBA MPAKTHUECKUX 3aJaHUs.

IToxa3zarenu u KPUTECPHUHA OLICHUBAHUSA IK3aMeEHaA:

— Ha OIEHKY «OTJIMYHO»  — OOydJarouuiics JIeMOHCTPUPYET BBICOKUH YPOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMaTHueckoe U TIyOOKoe 3HaHue
y4eOHOro Marepuajia, CBOOOJHO BBINOJHSET MPAKTUYECKHE 3a/aHus, CBOOOIHO ONEpUPYET
3HAHUSMM, YMEHUSIMHU, IPUMEHSIET UX B CUTyalUsIX TOBBILIEHHOM CI0KHOCTH.

— Ha OIEHKY «XO0pomo» — oOydJalomuics JIeMOHCTPUPYET CpPEeIHUN YpOBEHb



c(OpMHUPOBAHHOCTH KOMIIETEHI[MI: OCHOBHBbIE 3HAHUS, YMEHHUS OCBOEHBI, HO JOIMYCKAaIOTCS
HE3HAYUTENbHBIC OIMOKH, HETOYHOCTH, 3aTPYTHEHHSI IPU aHATUTHYECKUX OTIepaIusiX, TepeHoce
3HAHUW U YMEHHI Ha HOBbIE, HECTAHAAPTHBIC CUTYAIIHH.

— Ha OLEHKY «YIOBJETBOPUTEIbHO» — OOYYArOIIMICS JEMOHCTPUPYET MOPOTOBBIN
ypOBeHb C(HOPMHUPOBAHHOCTH KOMIIETECHIIMI: B XOJI€ KOHTPOJIbHBIX MEPOIPUATHI JOITYCKAIOTCS
OLIMOKH, MPOSBISETCS OTCYTCTBUE OTICNBHBIX 3HAHWM, YMEHHH, HaBBIKOB, OOYYarOLIHIiCA
UCIIBITBIBACT 3HAYUTEIIBHBIE 3aTPYJHEHUs IIPU ONEPUPOBAHUM 3HAHMAMU M YMEHUSMH IIPU HUX
IIEPEHOCE HAa HOBBIEC CUTYaLIUN.

— Ha OIICHKY «HEY/I0BJIETBOPUTEIbHO» — O0YUAIONINIICS TIEMOHCTPUPYET 3HAHUS He OoJiee
20% TeopeTHYecKOoro MaTrepuana, JOMYCKAeT CYIISCTBCHHBbIC OIIMOKH, HE MOXET IOKa3aTh
WHTEJUICKTyalIbHbIC HABBIKM PEUICHUS MPOCTHIX 33]a4 MM HE MOXKET MOKa3aTh 3HAHUS JaKe Ha
YPOBHE BOCIIPOU3BEICHHS U OOBSICHEHHSI HH(OPMAIIHH.



