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PABOYAS ITIPOI'PAMMA JJUCHHUIIJIUHBI
51.0.04.01 MareMmaTuka

HanpasJisenne nmoarorosku: 38.03.02 MenexMeHT

HanpasJisieHHocTh (Ipoduiib): MeHEeKMEHT OpraHU3alliy U JIOTUCTHKA

KBanndukanus (crenenn): 6akaaaBp
®opma o0yueHHs: OUHas

HNueTuTyT: DKOHOMUKHY, YIIPABJICHUS U CEPBUCHBIX TEXHOJIOTUI

Kadeapa: MaTteMaTuku 1 METOUKH €€ MPETOTaABAHUS

Opa MHCTUTYTA SKOHOMUKH,
HBIX TEXHOJOTUU

P.M. UBanoBa

ouHasi popma

OYHO-3a04YHas

3a04Hasi (popma

dopma
Kypc 1-2
CemecTp/TpuMecTp 123
Jleknumn 108

JlabopaTopHble 3aHATHS —

IIpakTHyeckne (CeMHHApPCKUE) 3aHATHS 180
KoncyabTanuu

®opma(bl) MPOMEKYTOYHOM aTTECTALIUH Ixk3amen — 0,9
KonTpoas 27

Hubie popmbl padoThl —

CamocrositesbHast padora 116,1

Bcero yacos: 432
TpynoemkocThb: 12 3a4eTHBIX eIUHHUL.

Pazpabotuuk(u) paboyeil mporpamMmsl:
Kanaunar nemarornyecknx Hayk, 1oueHt JI.B. Kyk




I. OPTAHU3AIIMOHHO-METOJJUYECKHAM PA3IEJ

I_le.m, H3YYCHUSA TUCHUIIVIMHBI: TCOPCTHYCCKAA W IMPAKTHUYCCKas IIOATOTOBKaA 6y,Z[y1111/IX

SKOHOMMCTOB B 00J1acTH MaTCMAaTHKU,

HCO6XOI[I/IMa5I JISA I‘paMOTHOI\/'I MaTEeMaTHYE€CKOU

(hopmynUpOBKH PUHAHCOBBIX 3a7a4, BHIOOpa MaTeMaTHYECKOT0 arapara i UX MOJISTUPOBAHUS
U pEIICHUs, aHalli3a TMOJIYYeHHBIX pPE3yJbTaTOB W HMX NPUMEHEHHUS B NPOdeCcCHOHAIBHOMN

JCATCIIbHOCTH.

3agaum n3yyeHus TUCHUTIMHBI:

-OCBOCHHE TIOHSATUITHOTO ammapaTa, OCHOBHBIX HJICH 1 METOJIOB MATEMAaTHKH;

-pa3BUTHE JIOTUYECKOTO U AITOPUTMUYECKOTO MBIIIJIEHUS, CIIOCOOHOCTH K 000OIIEHUIO,
aHaJN3y, BOCTIPUATHIO MHPOPMAIIMH, TIOCTAHOBKE IIEJIH U BRIOOPY MyTEH €€ TOCTHKCHHSI,

-popMuUpOBaHHE YMEHUS MOJICTUPOBATH PealIbHbIE (PMHAHCOBO-IKOHOMHUYECKHUE TIPOIIECCHI,

OIINCBIBATh ATMHAMHKY COINAJIbHO-OKOHOMUYCCKUX CUCTCM,

-OCBOCHHE IIPUEMOB HCCIEIOBAaHUS W PEIICHHS MaTeMaTUYeCKH (pOpMai30BaHHBIX
(hMHAHCOBBIX 3aJ1a4.

Mecro aucummiauebl B crpykrype OIIOII: peanusyercs B pamMKax NpeIMETHO-
conepkarenbHoro 0noka b1. luciunnunsl (Moaynn).

[lnanupyemble pe3yJabTaThl 00Y4YeHHUs 10 JUCIHHILJIMHE:

Kon Il1anupyembie pe3yJabTaThl
NuaukaTopbl KOMIETEHIIMH
KOMIIETEHIH 00y4eHHUs MO JUCHHUIJIMHE

YK-1 3HaTh: 3Haer:
CriocobeH -METOJIbl TIOWCKa HWH(POPMAIMK | | -TEPMUHBI U TIOHATHS CHCTEMHOTO
OCYIIECTBIATH | paOOTHI C HEW; I10JIX0/J1a, OpUCHTHUPYETCA B
ITOMCK, -CYIIHOCTh CUCTEMHOTI'0 TO/IX0/1a. OCHOBHBIX MaT€MaTUYECKUX UAEIX U
KPUTUYECKUI 3aKOHOMEPHOCTSX, METOoJIax
aHaJINU3 U MPUMEHUTETHEHO K
CHHTE3 PO eCCHOHANTBHON IeSITCIIPHOCTH
uHdopManuy, | YMerb: VYmeer:
MIPUMEHSITh -aHAJIM3UPOBATh  3a/ady, BBIACIATH | -BBIOTHATH TTIOUCK penieHus
CHCTEMHBII ATalbl €€ PEIICHUs, OCYIIECTBIIATh | MATEMATUUECKOM 3a1auu;
IMOAXO0d, JJIs JICUCTBUS TIO PEIICHUIO; -BBIJICJISAITh ATAIbI PEIICHUS,
perieHus -HaXOJUTh  pa3lIMYHbIE  BapUAHTHI | -HAXOAUTH PAIlMOHATBHBIE CIOCOOBI
[IOCTaBJIEHHBIX | pEIIeHUs] 3aJadyd, OLEHUBATh WX | PEIICHUS MaTEeMaTHYECKUX 3a]1a4
3aJ1a4 MPEUMYIIECTBA U PUCKH.

Baanern: Buaapneer:

-HaBbIKaMH OIICHUBAHMS MPAKTUYECKUX | -HABBIKAMU OLIEHUBAaHUS

MOCJIEICTBUI BO3MOXHBIX BapHaHTOB pEe3ynbTaTOB perieHus

pELICHHS 3a/1a4H;
-HaBbIKAMH T'PaMOTHOTO, JIOTMYHOTO,
apryMEHTUPOBAHHOIO
bopmynrpoBaHHS
CYX/JICHUHU U OLICHOK.

COOCTBEHHBIX

MaTEeMaTHYECKUX 3a/1a4;
-HaBbIKAMHM  apIyMEHTHUPOBAHHOTIO,

JIOTUYHOTO bopmyarpoBaHUS

MAaTE€MAaTHYECKUX YTBEPKICHHUMN.




OIIK-2 3HaTh:

Cnocoben -TIporiecc cbopa (brHaHCOBO-
OCYILECTBIATh | SKOHOMUYECKOM, CTaTUCTHUYECKOM U
coop, OyxraJiTepckoil UHPpOopMaIIHH;

00paboTKy H -BO3MOXHOCTh 00pabOTKH coOpaHHOM
CTAaTHCTHYECKH | MH(DOpMAIH npu TTOMOIIT!
1 aHaIu3 MH(OPMALIMOHHBIX  TEXHOJOTUH U
JTAaHHBIX, Pa3ITUYHBIX ¢buHaHCOBO-

HEOOXOJUMBIX | OyXTalNTEpPCKUX MPOrpamM.

JUTSL peILICHUS

3Haer:

-METONBl W TpUEMBl 00pabOTKU
KOJIMYECTBEHHON MH(POPMAIINH;
-OCHOBBl JINHEWHOH anreOpsl H
MaTeMaTH4YEeCKOTO aHaM3a,
HEOOXOIUMBIE TUTA perieHus
YKOHOMHYECKHX 3a]1a4;
-METOJNYECKHE MOJIXO/JTBI K
POBEJICHUIO CTAaTUCTHUYECKHUX
pacdeToB u HKOHOMHYECKOTO

MTOCTABJICHHBIX aHanm3a

YKOHOMHUYECKH

X 3a1a4 YMerh: Ymeer:
-OIpeIeTIsATh IEHHOCTh COOpa, aHAJIN3a | -UCIOJIb30BaTh  MAaTEMaTHYECKYHO
U 00paboTku coOpaHHOW (UHAHCOBO- | CHMBOJIHUKY TUTS BBIpaKCHUS

-COOTHOCHUTH

IKOHOMHYECKOH HH(pOpManuy;
coOnpaeMocThb
UH(pOpMAIIMH Ha OTIPEICIICHHYIO AaTy U
TIPOBO/ISI aHAJIM3 JJAHHBIX HCIT0JIb30BaTh

KOJIMYECTBEHHBIX M Ka4eCTBEHHBIX
OTHOIIICHUN 00BEKTOB;

-IIPUMEHATh  METOABI  aireOpsl,
MaTeMaTHYECKOIO aHajau3a u

noKasaTeJen.

-pueMaMu aHanm3a
COLIMAJIBHO-3KOHOMUYECKUX

CJIOKHBIX

pa3nuYHbBIE METOJBl CTATHCTUYECKOW | MATEMaTHUECKON CTaTHUCTUKH IS

00paboTKH. MOJIETUPOBAHUSI, TEOPETHUECKOTO U
HKCHEPUMEHTAILHOTO HCCIIeI0BaHMS
HSKOHOMHUYECKHX 33124

Baaners: Baapneer:

-HaBbIKaMU CTaTUCTUYECKOTO, | -CIIoco0amMu rpau4ecKoro

CPaBHUTENBHO-(UHAHCOBOTO aHAJIHN3a | MPEICTABICHUS pe3yabTaTOB

TSt OTIpeICTICHHS MECTa | MCCIIETOBAHUS;

npoeCCHOHAIIBHON JEATENPHOCTH B | -METOAMKON MOCTPOSHUS, aHAIN3A U

IKOHOMHYECKOH Mapajnrme; NPUMEHCHHS MaTeMaTHIECKIX

MozAenell OISl OLIEHKU COCTOSHUS U
MPOTHO3a Pa3BUTHUS IKOHOMHYECKHUX
SIBJICHUW U TIPOLIECCOB.

II. COAEP KAHUE U OBBEM JUCHHUIIJIMHBI
€ YKa3aHHueM KOJIH4YeCTBA YAaCOB, BbIICJCHHBIX HA KOHTAKTHYI0 padoTy 00y4aromuxcst
¢ mpemnoaasarteseM (110 BUAAM Y4eOHbIX 3aHATHI) 1 HA CAMOCTOSAITEILHYI0 padoTy

OuHas ¢popMma o0yueHust

Ne AYIMTOpPHBIE 3aHATHS Cam.
w/n HaumenoBanue pasagenoB u tem | Bcero K m3 B pas.
Pasnen 1. J/Iluneiinas aaredpa u 135 36 72 26,7
AHAJHMTHYECKAS] TeOMETPHSA
1 | Tema 1. BekTopHas airedpa 23 6 12 5
2 | Tema 2. Matpuus! u 29 8 16 5

ONPENECIUTENN




3 | Tema 3. CucteMbl JTUHEHHBIX 29 8 16 5
anreOpanyecKnX ypaBHECHUM

4 | Tema 4. DaeMEHTHI 23 6 12 5
AHAJIUTUYECKOU T€OMETPUH

5 | Tema 5. OCHOBBI JUHEHHOT'O 30,7 8 16 6,7
IPOrpaMMUPOBAHUS
Ox3amen 0,3
Hmoeo 3a 1 cemecmp 135 36 72 26,7
Pa3nen 2. OcHOBBI 135 36 72 26,7
MaTeMaTHYeCKOI0 aHAJIHu3a

6 | Tema 6. Ilpenen u 23 6 12 5
HEMPEPBHIBHOCTH (YHKIIUH

7 | Tema 7. IuddepennumanpHoe 29 8 16 5
HucyucieHue QyHKIMU OTHON
MEPEMEHHOMN

8 | Tema 8. nTerpanpHOE 30,7 8 16 6,7
HCUYMCJICHHUE U €TO
HAKOHOMUYECKHE MPUIT0KECHUS

9 | Tema 9. ®yHKIIMK HECKOJIBKUX 23 6 12 5
MIePEMEHHBIX.

10 | Tema 10. Juddepenunansabie 29 8 16 5
ypaBHEHUS
Ok3amen 0,3
Hmoeo 3a 2 cemecmp 135 36 72 26,7
Paznen 3. DiemeHTBI 135 36 36 62,7
MAaTeMATH4YeCKOM CTATHCTUKH

11 | Tema 11. OcHOBBI 26 8 8 10
MaTeMaTHUYECKON TEOPUHU
BBIOOPOYHOTO METOa

12 | Tema 12. IIpoBepka 56 16 16 24
CTaTUCTHYCCKUX THUIIOTE3

13 | Tema 13. DnemMeHTHI 18 4 4 10
KOPPEJSIIMOHHOTO aHaIn3a

14 | Tema 14. Beenenue B 34,7 8 8 18,7
PErpeCCUOHHBINA AHAJIN3
Ox3amen 0,3
Hmoeo 3a 3 cemecmp 135 36 36 62,7
HUTOTI'O: 432 108 180 116,1

O4Ho-3204Hasi GpopMa 00yUeHHUS - He peaIu3yercs

3aouHas popma 00ydeHHs — He peau3yercst

I11. OHEHOYHBIE MATEPUAJIBI JIJISI TIPOBEJEHUS TEKYIIENA U
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MMPOMEXYTOUYHOM ATTECTAIIMNA OBYYAIOIIUXCS MO JUCIHUILINHE

Tekymias aTTecTaius IpoBOIUTCS B opMe KOHTPOJILHOM paboThl, TecTa, pedepara,
TBOPUYECKOTO 3aJaHus, Keica u Jp.

TunoBbie BApUAHTBI KOHTPOJILHBIX Pa0doT
Koumponvnaa paboma Nel

1 cemecmp
- 7 - - - . = w (> - T
1. JlaHbl BEKTOPBI Ha ILIOCKOCTH d,b,¢ . VI3BecTHO: |a| = 2, b‘ =2,[¢|=5, (a;b): g,(b;c)= 3
. Haitn nnmiuny Bexkropa d =—a+b —c.
5 p -1 9 -5 6
. Penmuts, matpuanoe ypasrenue [, v _l17 s 10
-1 1 7 -2 -3

7 -2 2 -2 3
3. OnpeaenuTh paHT MaTPUILIbI {2 U1 3J

1 1 -1 1 -6
2 1 2 3 2
4. BblUuMCIUTH oNpeAeuTens 3 -2 7 5 -1
3 -1 -5 -3 -2
5 -6 4 2 -4
2 -3 3 1 =2

X +x, +x;—x, +x, =1,
6. Pemnts cucremy TMHEWHBIX YPABHEHUH ¢ X, + X, +3x; —2x, + x5 =8,
X, +x, =5x; +x, +2x, =-10
7. Pemmuts CJIY metomnoM oOpaTHOM MaTpuilsl U o popmynam Kpamepa
8. lanbl n1Be cMexHbIe BepiinHbl A(-3, -1) u B(2, 2) napannenorpamma ABCD u Touka Q(3,
0) nepeceuenus ero auaroHayien. CocTaBuTh ypaBHEHUS CTOPOH Mapajuiesiorpamma.
x=1 y+1 z+2
= = U
2 2

9. Hammcarp ypaBHEHHE IUIOCKOCTH, MPOXOJALIEH 4Yepe3 MPSMYIO

MEePIEHUKYISAPHON miockocTH 2x+3y-z+7=0.

Koumponvnasa paooma Ne2

2 cemecmp
o o xarctgx 2 .
1. Haittu nmpousBoaHbIE PYHKIIUN: y = 1—‘? , V= 23" 4+ Insinx.
+ X
3-x

2. UccnenoBath GyHKIHIO HAa SKCTPEMYMBI: y = 5
X+

2
X

x =1

3. HaliTu npomMeXyTKH BBIITYKJIOCTH U TOYKHU Neperuda GyHKIuu: y =



4. HaiiTi UHTErpaIbL: J.tgxdx, J.lnz xdx, Ie" sinxdx

5. Belaucauth HATErpa: |sin’ xdx

S LR

o . T
6. BeruncnuTh miomanb GUrypel, OrpaHUueHHON TUHUSMU y = arcsin2x,x =0,y = )
7. Bel4MCIUTh 00BEMBI T BpAlleHHs: (UIypa, OFpaHMYEHHAs JIMHUAMH V=X ,)° =X,
Bpataercs Bokpyr ocu Ox;
8. Haiitu sxcTpemMyMmbl PyHKITUU: z = y\/} —y*—x+6y

9. Pemuth auddpepeHnnanbHOe ypaBHEHHE HEPBOTO MOPsAKa: XV + Y = y°.

Konmponvnaa paboma Ne3
3 cemecmp
1. Yepe3 kaxaplii 4Yac HM3MEPsUIOCh HAIpPsOKEHUE TOKAa B DJIEKTpoceTU. Pe3ynbrarhl
W3MEPEHUN TPEICTAaBICHbl B BUAC CTATUCTHYECKOW TaOmuibl. HaliTu To4YedHBIE OIEHKH st
MaTeMaTUYE€CKOTr0 OKUIAHUS U TUCTIEPCUHU PE3YJIbTATOB U3MEPEHHUIA.

1 1 2 3 4 5 6 7 8 9 10 11 12
Xi, B | 222 | 219 | 224 | 220 | 218 | 217 | 221 | 220 | 215 | 218 | 223 | 225

1 13 14 15 16 17 18 19 20 21 22 23 24
xi, B | 220 | 226 | 221 | 216 | 211 | 219 | 220 | 221 | 222 | 218 | 221 | 219

2. Ilpu npoBepke BpeMeHH 0€30TKa3HON paboThl AJEKTPOHHBIX JiaMil Ob110 oToOpano 100
uznenuii. B pesynpTaTe ObUTO yCTaHOBJIEHO CpeHee BpeMs O0e30Tka3zHoi paboTel 500 yacoB mpu
cpeaHeM KBaapatuuHoM oTkiIoHeHuU 1 0 yacoB. C BeposiTHOCTBIO 90% 1 99% onpenenute npeaensl
(moBepHUTENbHbIE TPaHMIIBI), B KOTOPHIX HAXOAMTCS cpelHee Bpemsi 0e30TKa3HOM paboThl B
TrE€HEPAIBHOW COBOKYITHOCTH.

3. Ucnons3ys kputepuii ITupcona, npu yposHe 3Hauumoctu 0,01 mpoBeputs, cormacyercs
T TUIOTE3a O HOPMAJIbHOM pAacHpeleieHUH TE€HEpPaJbHOM COBOKYMHOCTH X — BXOJHOE
conpoTuBiieHue 3ekrponamn (OM) ¢ 3aJaHHBIM SYMIIUPUUYECKUM CONPOTUBIICHUEM.

Ppasmist | 5 3 ¢ 13642 |42-48 [4854 | 5460 | 6.0-66 | 6672
MHTEpBaJa
4acTroTa 2 8 35 43 22 15 5

4. IlpuBeneHsl naHHble 00 oTKazax ammapaTypbl 3a 10000 gacoB pabotsl. OOmIee YnciIo
00CIIeIOBaHHBIX HK3EMIUIIPOB ammapatypsl n=757. IIpoBepuTh THUIIOTE3y O TOM, YTO YHCIO
0TKa30B umeeTt pacnpenenenue [lyaccona npu a = 0,01.

Yucno cinydaes, B
KOTOpPBIX
Ha0JIr01aJIOCh N
OTKAa30B, Nk

0 427

Yucao oTka3os, k




1 235
2 72
3 21
4 1
5 1
=6 0
Z 757

5. OueHuTh TECHOTY CBSI3U MEXIY M3MEHEHHEM TeMIIEpaTypbl KopIyca pabdoTarolero
arperara u BpeMeHeM paloTsl arperara. [IpoBepuTh 3Ha4UMOCTh KO3 PHUITMEHTA KOPPEISALIUH.
t, MUH 5 10 15 20 25
T, °C 59,3 59,8 60,1 64,9 70,2

6. Jlannbie HaOMIOICHUI HAJ ABYXMEPHOU ciydaitHou BenuuuHOM (X, Y) mpeacTaBieHbl B
KoppeJsiuoHHoM Tabauite. Halitu BEIOOpOYHOE ypaBHEHHE MPsIMOM perpeccur Y Ha X.
X1 2 3 4 5

Y

1 2
11 12 3

2

4 2
6 2 31
8

1

0 10 1

IIpumepHas Tematuka pedeparon
[Tpunoxenwst TMHEHHOM anreOphl K pEIICHHUIO 3a]1a4 SKOHOMUYECKOW HAIPaBICHHOCTH.
Mogaens JIeoHThEBA MHOTOOTPACIEBOM SKOHOMUKH.
JIuneitnast Moziesib OOMeHa.
OKOHOMHUYECKHE 3a7a4l, CBOASIINECA K CHCTEMaM JIMHENHBIX YPaBHEHUH.
OKOHOMHUYECKHE 3a7a4H, CBOAAIINECI K CHCTEMaM JIMHEIHBIX HEPABEHCTB.
[IpumeHenune QyHKIUI B 9KOHOMUKE.
WNuTtepnonanpoBanue GyHKUINM.
3ameuaresbHbIe ITPeAebl. 3a1ada O HENPEPHIBHOM HAYUCIEHUU IPOLEHTOB.
9. TlpunoxeHus NpoOU3BOIHON B 3KOHOMUYECKON TEOPHH.
10. DKOHOMHUYECKHUI CMBICH ONPENEICHHOTO HHTErpaJIa.
11. Auddepennpansupie ypaBHEHHS B S)KOHOMUYECKON JMHAMUKE.
12. KommiekcHble ynca.
13. [Ipumenenue GyHKIUN HECKOJIBKUX MEPEMEHHBIX B 9KOHOMHUKE.

e A i i  a

[TpomexyTouHas aTTecTanus oOydarolUXcsl OCYHUIECTBIAETCA B (OpMe IK3aMEHa C
HCIIOJIb30BAHUEM CJIEAYIOIIMX OLIEHOYHBIX MaTE€pPHAJIOB.

Bomnpocs! k 3k3amMeny
(1 cemecTp)
1.  Bexkrtopsl. JIuHeliHble onepauy HajJ BEKTOPAMH.

2. JIMHENHO 3aBUCHUMBIC U HE3aBUCUMbBIEC CUCTEMBbI BCKTOPOB, UX CBOMCTBA.
7



3. Basuc cuctemsl BekTopoB. Koopauuatsl Bektopa B 6a3uce. [leiicTBrs HaJl BEKTOpaMuU
B KOOpJMHATHOU (hopme.

4. CkaysipHOE€ IPOU3BEICHUE BEKTOPOB U €r0 CBOMCTBA. YTOJI MEXAY BEKTOPaMHU.

5. OproHopMmupoBaHHBIN 0a3uc. JlekapToBa cucTemMa KOOpIMHAT.

6. Marpuusl, Buasl matpui. Onepanuu HaJ MaTpUIlaMU U UX CBOMCTBA.

7. OOpatuMble MaTpHIbl. DJeMEHTapHble MpeoOpa3zoBaHusi Marpull. HaxoxaeHue
0o0paTHON MaTpPHIIbI C TOMOIIBIO JIEMEHTAPHBIX PE0OPa30BAHUM.

8. Panr matpuupl, onpeneneHue paira MaTpUIlbl IPUBEICHUEM K CTYIIEHYAaTOMY BUAY.

9. Omnpenenurens, €ro CBOKWCTBA. BrrunciieHne onpeaenuTeneit 2-ro u 3-ro nopsaka.

10. Haxoxzaenue oOpaTHON MaTPHUIILI C TOMOIIBIO MPUCOETUHEHHOM.

11. AnrebGpandeckoe TOTMOJHEHHE 3JE€MEHTa MaTpHIlbl. BbluucieHue omnpeaenutenei
nopsiika n>3.

12. CobGcTBeHHBIC 3HAUEHUS U COOCTBEHHBIE BEKTOPHI MaTPHUIIBI.

13. JluHeliHBIE ypaBHEHUS.

14. Cucrema NHHEWHBIX ypaBHEHHM, (OPMBI 3amucu. PaBHOCHIIbHBIE CHCTEMBI.
Paszpemennsie CJIY.

15. Pemenue cucteM JMHENHBIX YpaBHEHUH METOJIOM OOpPAaTHON MaTpPHULIBI.

16. Pemenue cuctem TUHEHHBIX ypaBHEeHU o Gopmynam Kpamepa.

17. Meton I'aycca. OO1iee pelieHre CUCTEMBI JIMHEWHBIX YpaBHEHHH (Ha IpuMepe).

18. Opnoponmuas CJIY, ee cBoiicTBa. ANTOPUTM TMOCTpOoeHUs (GyHIAMEHTaIbLHOU
CHUCTEMBI PEIICHHH (Ha mpumMepe).

19. CnocoOsbI 3a1aHus MPSMOM HA TTIOCKOCTH.

20. B3zaumHOe pacnojoXeHUe ABYX MPSMBIX.

21. VYron mexny npsMbeIMu. PaccTosiHEE OT TOYKHU A0 MPSMOM.

22. Cnoco0Obl 3aJaHus TUIOCKOCTH.

23. B3zauMHOE pacmnoioKeHUE ABYX INIOCKOCTEM.

24. VYron Mexay miocKoCcTsAMU. PaccTosiHue OT TOYKU IO MIIOCKOCTH.

25. CnocoObl 3ajaHus IPSIMON B TPOCTPAHCTBE.

26. Mopens JIeoHThEBA MHOTOOTPACIEBOI IKOHOMUKH.

27. banaHCOBbIE MOJIENIA B 3 KOHOMHUKE.

28. Mogaenb MEeXIyHApOIHOM TOPTOBIIH.

Bomnpocs! k 3k3aMeny
(2 cemecTp)
1. ®yHKIMK U X CBOMCTBA. DeMeHTapHble QYHKUUHU U UX TpauKH.
2.1lpenen pyHkmu Ha GECKOHEYHOCTH U B Touke. OJTHOCTOPOHHUE TIPEIEIIbI.
3.beckoHeuHo Manble QYHKIMM U UX CBOMCTBA. 3aMedaTeIbHbIe IPEEIIbl.
4.HenpeprIBHOCTh (YHKIIMU B TOUKE. Pa3zpbIBbl IEPBOrO U BTOPOTO POJa.
5.0npenenenue NpoU3BOIHON, €€ FT€OMETPUUECKUN M SIKOHOMUYECKHUI CMBICIL.
6.1lpaBuna muddepenuupoBanus, TabIuIa MNPOU3BOAHBIX. [IpOM3BOIHBIE BBICHIMX
MOPSIKOB.
7. IlpaBuna Jlonuransa. CriocoObl pacKpbITHS HEONPEIEIEHHOCTEN.
8. OKcTpeMyMbl QYHKIH, HEOOXOAMMBIN U JOCTATOYHBIE MPU3HAKH.
9. Boinmyknocts u BorHyTOCTh rpaduka ¢pyHkuuu. Touku neperuoa.
10.  Acumnrortsl. [TocTpoenue rpadukos.
11.  DnacTuyHOCTH PYHKIHH.



12. OmnpeneneHnne M CBOMCTBAa HEONPEAEIEHHOIO HWHTErpana. Tabnuia OCHOBHBIX
UHTETPAJIOB.

13. Meroabsl  HMHTErpUpoBaHUsl  (HEMOCPEACTBEHHOE  HWHTEIPUPOBAHME, 3aMEHa
NEPEMEHHON, THTETPUPOBAHUE IO YACTAM).

14.  3apgava BBIYMCIIEHHE ILIOIIAAU KPUBOJMHEHHON Tpanenuu. OCHOBHBIE CBOMCTBa
OIIPEEIIEHHOT 0 MHTETpaIa.

15. ®opmyna Heroortona-JleitOuuma. I'eomeTpudeckue MNPUIOKEHUS OMPEIEICHHOIO
UHTErpaa.

16.  Tlonarue GpyHKIMHU HECKOJIBKUX MEPEMEHHBIX, ee Tpaduk. JIMHUM ypoBHS.

17.  YactHple nOpou3BOAHbIE (YHKUMUM  HECKOJBKUX  IepeMeHHbIX.  [lomHblid
muddepeniman.

18.  DxcrpeMyM (QYHKITMH HECKOJBKHX IMEPEMEHHBIX.

19. [IpousBoaHas 1o HanpasieHuto. [ pagueHT.

20.  OyHKIMSA NOJE3HOCTH.

21.  IlpousBoxacTtBeHHas (PyHKITHSA.

22. llonsarue nuddepeHnnarbHOr0 YypaBHEHHUsS, OOIee M YacTHOE pelIeHHUS,
MHTErpaibHas KpUBasi, HA4aJbHbIE YCIOBHS.

23.  Pemenue 0ObIKHOBEHHBIX TU((pepeHnanbHbIX YpaBHEHUH TIEPBOTO MOPsIIKA.

24.  Jlunevinble nuddepeHnnanbHbie YpaBHEHHUS BTOPOTO MOPSAKA C TOCTOSHHBIMU
Kod(ppurmeHTamm.

Bomnpocsl k 3xk3aMeHy
(3 cemecTp)

1. Bapuanmonnsie psiibl 1 UX rpaduueckoe u300pakeHue.

2. Cpennue Bennuunsl. [Tokazarenu Bapuanum.

3. Bri6opounsiit meton. ['eHepanbHas 1 BBIOOPOYHAS] COBOKYITHOCTH.

4. OMIUPHUYECKUI 3aKOH paclpeiesieHns BeIUYuH. [[uCKpeTHbIN BapUallMOHHBIN PS.
NuTepBanbHblii BApUALIMOHHBIN P,

5. ['ucrorpamma. DMnupudeckast GyHKIUS pacipeneeHus.

6. Cratuctuueckue oueHku. TpeOoBaHMs, MpeAbsIBIseMble K OLEHKAM MapaMeTpOB:
HECMEIIEHHOCTh, COCTOSITENbHOCTh, 3(P(EKTUBHOCTb.

7. OreHKa MaTeMaTHYECKOT0 0KHMIaHHs 110 BBIOOPKE.

8. Ornenka aucnepceuu 1o BeiOopke. McripaBieHHas aucrepcusi.

9. Mona, meaunana, pa3Max, BBIOOPOUYHbIE MOMEHTHI.

10.  HWurepBanbHas oueHka. [loBepuTenbHbIl HHTEpBa. J(OBepUTENbHAsT BEPOSATHOCTD.
HNuTepBanbHas oOlleHKa MaTEMATHYECKOTO OKHUAAHUS HOPMAJIBbHO PACHpPEIEIEHHOW CIy4alHOU
BEJIMYUHBI.

11.  JloBepuTenbHbIA HMHTEpPBAI MJI OLEHKH CPEIHETr0 KBAJAPATUYHOTO OTKJIOHEHUS
HOPMAJIBHOT'O PacIpeeICHHUS.

12. IloHsATHE CTaTHCTHUYECKOHW Tumore3bl. Buawpl rumore3. IloHATHE CTaTHCTHUECKOTO
KpUTEPHUSL.

13. IlpoBepka rumore3bl O NPEANOIAra€MOM 3aKOHE paclpeleieHUusT TeHepalbHOU
COBOKYIHOCTH (Kputepuil [Iupcona).

14. CpaBHeHue NBYX MAHWCIEPCHH HOPMaJIbHBIX TEeHEPAIbHBIX COBOKymHOCTeH (F-
kputepuit Ouiepa).

15. IlpoBepka TruIOTE3bl O PABEHCTBE TI'€HEPAIbHBIX CPEJHUX JABYX HOPMAJIBHO
pacrpee€HHbIX COBOKYITHOCTEH MPU HEU3BECTHBIX PaBHBIX IUCHEPCUSX (Majble HE3aBUCHUMBIE
Bb1I0OpKN) (T-kpuTepuii CThrofeHTa).



16.  JIuneiHbli KOOPPUIHEHT KOPPETSAIUN U €r0 CBOMCTBA.

17.  IlpoBepka runore3 o 3HAUUMOCTH K03 pULeHTa KOPPESALHH.

18.  Dwmnupuueckoe ypaBHEHUE perpeccuu. Bubl ypaBHEHUIN perpeccuu.

19.  OueHka nmapaMeTpoOB YpaBHEHHS PErPECCUN METO/IOM HAMMEHBIINX KBaJIpaTOB.

IV. IEPEYEHD JIMTEPATYPBI, HEOEXOI[HMOFI JJIs1 OCBOEHMUA
JUCHUIIJINHBI
4.1. OcHoBHas JUTEpaTypa
1. Beiciias matemaTuka juist 3konomuctoB / H.II. Kpemep, B.A. Ilyrko, U.M. Tpummus,
M.H. ®puaman ; pen. H.IL. Kpemep. — 3-e uza. — Mocksa : IOuutu-/lana, 2015. — 482 c. : rpad.
— («3omoroit GoHA poccHiCKUX yUeOHHUKOB»). — Pexxmm mocryma: mo moamucke. — URL:
http://biblioclub.ru/index.php?page=book&id=114541
2. Xycuytrnunos, P.III. MatemaTuka Jisi 5JKOHOMHUCTOB B mpuMmepax u 3amadax / P.II.

XycuyrtauHos, B.A. JKuxapes ; @enepanbHoe areHTCTBO Mo 00pa3zoBaHuio, ['ocygapcTBeHHOE
o0Opa3oBaTeIbHOE YUpPEXKIEHHE BbICHIEr0 MpodeccuoHanbHoro ooOpa3zoBanus «Kazanckuii
rOCyJapCTBEHHBIN TexHoJornueckuii yausepcurer». — Kazanp : KI'TY, 2010. — Y. 1. — 262 c. :
TabmI., CXEM. — Pexum JOCTYTIA: o ITOJIITUCKE. — URL.:
http://biblioclub.ru/index.php?page=book&id=258924

3. Xycuytaunos, P.III. MaTtemaTuka Jis 5KOHOMHUCTOB B mMpumepax u 3amadax / P.IIIL
XycuyrauHos, B.A. JKuxapes ; @enepanbHoe areHTCTBO MO oOpa3oBaHUIO, ['ocynapcTBeHHOE
o0Opa3oBaTesibHOE YYpEKIeHHE BbIcIero mpodeccuonanbHoro obpa3zoBanus «KazaHckwuii
rOCYJapCTBEHHBIN TeXHOJOrMueckuil yausepcurer». — Kazanp : KI'TY, 2010. — Y. 2. — 361 c. :
WJI.,Ta0II., CXCM. — Pexum JIOCTYTIA: o MOJIHCKE. — URL:
http://biblioclub.ru/index.php?page=book&id=258925

4. XycuyraunoB, P.III. Marematuka 1 5KOHOMHCTOB B Ipumepax u 3agadax / P.III.

XycuyrauHos, B.A. JKuxapes ; @enepanbHoe areHTCTBO MO o0Opa3oBaHUIO, ['ocynapcTBeHHOE
oOpa3oBaTesnbHOE yupexjaeHue Breicimiero mnpodeccruonansHoro obpaszoBanus KazaHckwuii
rOCYJapCTBEHHBIN TexHonorndeckuii yausepcurer. — Kazanp : KI'TY, 2010. — Y. 3. — 509 c. :
Tab., CXEM. - Pexum JOCTy1a: o MOJITIACKE. - URL:
http://biblioclub.ru/index.php?page=book&id=258926

4.2. lonosiHUTEILHAS JIUTEPATYpPAa

1. AnmknH, C.A. Matemaruka misg 3koHomuctoB / C.A. Aumkun, O.M. Hukonos, M.A.
MenseneBa ; MuHucTepcTBO 00pazoBaHust U Hayku Poccuiickoit ®denepanuu, YpaabCKuii
benepanbublii yHuBepcuteT uM. nepBoro Ilpesunenta Poccuu b. H. Enpumna. — ExatepunOypr :
NznatenbctBO Ypanbckoro yHuBepcutera, 2014. — 74 c¢. : tabn., wi. — Pexxum gocryma: 1o
noxmnucke. — URL: http://biblioclub.ru/index.php?page=book&id=275625

2. O6mwmit Kypc BbIclIed MaTeMaTuku Jjisi skoHomucToB. [lox pen. B.U. EpmakoBa. M.,
NH®PA-M, 2007. — 656¢.

3. COopHUK 3a/1au MO BBICIIEH MaTemaTuke Jjsi 3koHOoMUCTOB. [lon pea. B.M. Epmakosa.
M., UHOPA-M, 2003. — 575c.
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4. Matemaruka B s3koHoMmuKe. B 2 4. ConogoBuukoB A.C., ba6aiines B.A. u ap. M.: 2013.
Y.1-384c.;4.2-560c.

V. IEPEYEHb PECYPCOB HH®OPMALIMOHHO-
TEJEKOMMYHHMKALIMOHHOM CETU «MHTEPHET», HEOBXONUMBIX
JUISI OCBOEHM ST TUCIATIIMHBI

Ne
nn

Ccbliika Ha
HUH(OPMAUOHHBbINI

pecypc

HaumenoBaHnue pa3padoTku B
3JIEKTPOHHOM dopme

JocrynmHocTh

http://www.biblioclub.ru

DNEeKTPOHHO-OMOIMOTEYHAs! CUCTEMa
(OBC)
YHuBepcuTeTcKas
OHJIAH

ouobmoreka

Perucrpanus
yepe3 000
YHUBEPCUTETCKUI
KOMIIBIOTED. B
JTajJbHEUIIEM
WHMBHUIYaJIbHbII
HEOI'PaHUYEHHBIN
JOCTYI U3 000
TOYKH, B KOTOPOH
UMeeTCsl JOCTYI K
cetu IHTEpHET

http://www.school.edu.ru

Poccuiickuii o61ieo0pa3oBaTebHbII
HopTa

Heorpanvnuennsiit
JOCTYyM

http://www .krugosvet.ru

DONEeKTpOHHAs  DHIMKJIONEIUs, B
KOTOPOW TPEACTABICH MaTepHai Io
OCHOBHBIM MaTeMaTHYECKIM
TEPMHHAM, a TaKKe Onorpaduueckue
JaHHBIC 00 U3BECTHBIX MATEMATHKAX.

Heorpanuuennsii
TOCTYII

http://www.exponenta.ru

OO6pa3oBaTenbHBIE MaTEMaTHYCCKHMA
CalT, coiepKallUi MaTEMATUYECKUE
MMaKeThI JUTS MOJIEPKKH
MPOBOJMMBIX 3aHATHH, a TaKXKe
METOMYECKHE pa3padOTKH

Heorpannuennsiit
JOCTYII

https://www.matburo.ru/

CnpaBouHas uH(popMaLus o
MaTEeMaTUYECKUM JAUCIMILIMHAM

Heorpannuennsiit
J0CTyM

http://allmath.ru

Marematnueckuit rnopra,
COIEpXKalUMN  pa3fesnbl:  BBICIIAL
MaTeMaTHKa, MIpUKJIagHAs
MaTeMaTHKa, IIKOJIbHAsl MaTEMAaTHKa,
OJINMITMAJHAsl MaTEMATHKA.

Heorpannuennsiit
JOCTYII

http://www.e.lanbook.com

N3ngarenbcTBO «JIaHbY

Perucrpanus
yepe3 T000it
YHUBEPCUTETCKUN
KOMIIBIOTED. B
aJbHEHUIIIEM
VHJVBHyaJIbHbIN
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http://www.school.edu.ru/
http://www.exponenta.ru/

HEOTpaHUYCHHBIN
JOCTyIl/

IBC «IOpavit»

BupryanpHplil  4uTanbHBIA  3a]
y4eOHUKOB U YYEOHBIX MOCOOMI OT
aBTOPOB M3 BeAYIIMX By30B Poccunu
M0 3KOHOMUYECKUM, IOPUIUYECKUM,

biblio-online.ru
Hocryn rocJie
perucTpanuu

T'YMaHUTAPHBIM, UHXXEHEPHO-
TEXHUYECKUM U €CTECTBEHHO-
HAyYHBIM HaIpaBJICHUSIM u
CHEIUATBHOCTSIM.

VI. COBPEMEHHBIE TIPO®ECCHUOHAJIBHBIE BA3bI JAHHBIX
N UTHOOPMAIIMOHHBIE CITPABOYHBIE CUCTEMBI

I'APAHT Nudopmanmonno-npaBoBoit mopran | CBOOOIHBIN JOCTYII
KoncyapranTllnroc Poccniickas KoMIibtoTepHas | CBOOOHBIN JOCTYI
CIPaBOYHO-IIPABOBasl CUCTEMA www.consultant.ru
MaremaTudeckas 0a3a  JaHHEBIX,
oxBarbiBatomass okosio 4 000 000
nokymMeHToB, wu3 ©Oomee 3 000 | JlocTtynm cBOOO HBII
zbMATH xKypHaioB u 170 000 xuHur mo zbmath.org
MaTeMaTHKe, CTaTUCTHKE,
nH(pOpMaTHKE, ¢du3uke,
€CTECTBEHHBIM HayKam
Perucrpanus yepes
T060H
YHUBEPCUTETCKHUI
KoMIibroTep. B
JadbHEUIIeM
DNeKTPOHHO-OMOIMOTEUHas  CHCTeMa S —
http://www.biblioclub.ru (OBC)YHuBepcuterckas ~ OuOIMOTEKA p .
o HCOTpaHNYCHHBIN
OHJIATH .
WH/IMBU/1yalbHbIH

JOCTYTI U3 JII0O0H
TOYKHU, B KOTOPOH
MUMeeTCsl IOCTYH K
cetu MHTEpHET

Poccuiickuii nHGOpMaMOHHBIN OpTa CBOGOIHBIH 10CTYII
www.elibrary.ru B 00JIaCTH HayKH,
TEXHOJIOTUH, MEJUIINHBI 1 00pa30BaHUs
http://mathedu.ru MaremaTtnueckoe 00pa3soBaHNe: | CpoGo MBIl A0CTyT
001Ie10CTyITHAS AJICKTPOHHAS
oubsmoreka

VIIL. JUHEH3NOHHOE U1 CBOBO/IHO PACITPOCTPAHAEMOE

INPOI'PAMMHOE OBECIIEYEHHUE

[Ipu peanmuzanuu y4eOHOW NUCHUIUIMHBI MPUMEHSETCS CIEAYIOIIee JHIICH3MOHHOE

CBOOOIHO pacIpOCTpaHIEMOE IPOrPaMMHOE 00ECIICUCHHE:
- Microsoft Windows;

12



https://lib.tusur.ru/ru/resursy/bazy-dannyh/ebs-yurayt
https://biblio-online.ru/
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http://www.consultant.ru/
https://lib.tusur.ru/ru/resursy/bazy-dannyh/zbmath
https://zbmath.org/

- Microsoft Office;
- LibreOffice u ap.

VIII. ObOPYJOBAHUE U TEXHUYECKHUE CPEJICTBA OBYUYEHWNSI,
HEOBXOJAUMBLIE JISA OCYIMECTBJEHUA OBPA3OBATEJIBHOI'O
MPOLECCA IO AUCHUIIVIMHE

Y4eOHple  3aHATHA  TPOBOJATCA B AYOUTOPUAX,  YKOMIUIEKTOBAHHBIX
CHEIUAIN3UPOBAaHHON MeOeNnbl0, B TOM YHCIE CTAllMOHAPHBIMH WA TEPEHOCHBIMU
TEXHUYECKUMU CpeJICTBAMHU 00ydeHUs (IPOEKTOP, IKPaH, KOMITbIOTEP/HOYTOYK).

CamocrosiTenbHas padoTa IPOBOJAUTCS B KaOMHETAaX, OCHAIIEHHBIX KOMIBIOTEPHOM
TEXHUKOW C BO3MOKHOCTBIO MOJKIIIOUEHUS K ceTu «HTepHeT» u o0ecneyeHneM 1ocTymna
B DJIEKTPOHHYIO HH(OPMAITMOHHO-00Pa30BaTEIbHYIO CPEy YHHBEPCUTETA.
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IX. JOONOJIHEHUA U UBSMEHEHUSA

K PABOYEW NIPOTPAMME
JlononHenust 1 U3MEHeHus B pabouel mporpaMme Ha / y4. TO/I.
JlomoTHEeHHsI 1 U3MEHEHHsI pAaCCMOTPEHBI Ha 3aceaHuu Kadeapsl mpoTokon Ne oT
« _» 20 1.
3aB. kadeapoii: / /
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