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Jlekuuu 108
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IIpakTHyeckne (CeMMHApPCKUE) 3aHATHS 180
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®opma(bl) MPOMEKYTOYHOM ATTECTALIUH

Ix3amen — 0,9

KonTpoas

27

Hubie popMbl padoThI

CamocrosiTesbHas padora

116,1

Bcero uacos: 432

Tpynoemkocthb: 12 3a4eTHBIX eTMHUL.

Pazpabotuuk(u) paboueil mporpamMmsl:
KaHJUJAT MeJarornyeckux Hayk, JTOLEHT

JI. B. Kyk




|. OPTAHU3AIIMOHHO-METOJUYECKHA PA3IEJ
Hear wu3yyeHUss MAUCHUIUIMHBI: TEOPETHYECKas M IIPAKTUYECKas IIOATOTOBKA
OyAylMX MEHEIKEpOB B OOJACTHM MaTeMaTHKH, HeoOXoaumas [Uisi MaTeMaTHYeCKOIo
MOZCJIIMPOBAHUA U PEIICHUA YIPABICHYECKUX 3a4ad, IPAMOTHOIO aHaIu3a IOJIYyYEHHBIX
pE3yJIbTaTOB U UX MPUMEHEHUS B IPOPECCUOHATIBHON AESITEIbHOCTH.

3amaum u3y4yeHus AUCHUIINHBI:

-OCBOCHHUE MOHSATUMHOTO anmnapaTta, OCHOBHBIX HJIEH U METO/IOB MAaTEMATHUKHU;

-pa3BUTUE JIOTMYECKOTO M aJTOPUTMUYECKOTO MBIILIEHUSI, CIHOCOOHOCTH K
000011IeHNI0, aHATTU3Y, BOCTIPUATHIO MH(POPMAIIUH, TTIOCTAHOBKE 1I€JIM U BBIOOPY MyTel ee
JOCTUKECHUS;

-popMUpOBaHUE YMEHHSI MOJCIHUPOBATh peajbHble (HMHAHCOBO-PKOHOMHYECKUE
MIPOIIECCHI, OMUCHIBATH JUHAMHUKY COI[MATbHO-PKOHOMUYECKUX CUCTEM;

-OCBOCHHE MIPUEMOB UCCIIEIOBAHUS U PEIICHUS MaTeMaTHYeCKU (OpMaTM30BaAHHBIX
YIPABJICHYECKUX 3ajad.

Mecto nucnumiaunbl B cTpykrype OIIOII: peanusyercsa B pamkax 0a30BOM 4acTu
osioka b1. Jlucuunnuuel (MOIysn).

Ilnanupyembie pe3yJabTaThl 00Y4YeHHUs 10 TUCIHUILJIMHE!

Kon Ilnanupyembie pe3yabTaThl
NuaaukaTopbl KOMIETEHIIUN
KOMIICTeHIIH 00y4eHHs MO JMCHUIJINHE
YK-1 3HaTh: 3Haer:
Crnocoben -METOAbl TIOMCKAa WH(POPMAIUU H | -TEPMUHBI U TIOHSATHS CHUCTEMHOTO
OCYIIECTBIIATh | paOOTHI C HEH; MoaX0/a, OpUCHTHUPYETCA B
TIOUCK, -CYUIHOCTh CUCTEMHOI'0 MOJXO0/1a. OCHOBHBIX MaTEMaTUYECKUX UJIEIX U
KPUTUYECKUI 3aKOHOMEPHOCTSX, MeToaax
aHaIu3 u MIPUMEHUTETEHO K
CUHTE3 podeCcCHOHANTBHON IESITEIbHOCTH
uHpopMaIK, | YMeTh: Ymeert:
MIPUMEHSITh -aHAIM3UPOBATh  3a/ady, BBIACIATH | -BBIIOIHATH MTOUCK penieHus
CHUCTEMHBIN ATambl €€ pelIeHHUs, OCYIIECTBISITh | MATEMAaTUUYECKON 3a1a4H;
MOAXO JIf JIEUCTBUS IO PELICHUIO; -BBIJIEIISATH ATaIlbl PEIICHMUS,
peueHus -HaXOJIUTh  PA3JMYHbIE  BAPUAHTHI | -HAXOAWTHh PAlMOHAIBHBIE CIIOCOOBI
IIOCTaBJIEHHBIX | pEIICHUs] 3aJadyd, OLEHUBATh WX | PEIICHUS MaTEeMAaTHYECKUX 3a]1a4
3a1a4 MPEUMYIIIECTBA U PUCKH.
Baagers: Baapgeer:
-HaBbIKaMH OIICHUBAHMS MPAKTUYECKUX | -HABBIKAMU OIICHUBaHUS
MOCJICICTBUI BO3MOXKHBIX BapHaHTOB | PE3yIbTaTOB pelieHus
pelIeHus 3a/1a4u; MaTeMaTHYeCKUX 3a]1ay;
-HaBbIKAMH TPAMOTHOIO, JIOTUYHOTO, | -HABBIKAMH apryMEHTHUPOBAHHOTO,
apryMEHTUPOBAHHOTO JIOTUYHOTO dbopmynupoBaHUs
dbopMynupoBaHUs COOCTBEHHBIX | MaTEMaTUUYECKHX YTBEPKICHUU.
CYKJEHUU U OLICHOK.




OIIK-2
CriocobeH
OCYIIECTBIIATH
coop,
00paboTKy U
aHaJIn3
JIaHHBIX,
HEO00XOIUMBIX
TUTSL PEIICHHUS
IMOCTaBJIEHHBIX
yIpaBICHYCCKU
X 3a7a4, ¢
HCII0JIL30BaHHUE
M
COBPEMEHHOTO
WHCTPYMEHTapH
IU
WHTEJUICKTYaJlb
HBIX
MH(OPMALIMOHH
o-
AHAJTUTHYECKUX
CHCTEM

3HaTh: 3HaeT:

— METOJUKY 00paboTKu U | -METOJIbI U TpueMbl 00pabdOTKH
CTAaTUCTUYECKOTO AHAJIN3A JAHHBIX, | KOJIMYECTBEHHON MH(OpMAIUK;

— CIIOCOOBI 00paboTKK | “OCHOBBI JUHEHHON anreOpbl W
HKOHOMUYECKOM MHGpOpMALUU INpH | MATEMATHICCKOTO aHajmsa,
TTOMOTITH MH(QOPMAIMOHHBIX | HEOOXOAUMBIE TUISL pelIeHus
TE€XHOJIOTUI u pa3nau4YHbIX | SKOHOMHYECKUX 3a/1a4,
(bI/IHaHCOBO-BKOHOMI/I‘leCKI/IX “MCTOAUYICCKUC IMOAXO0AbI K
MIporpamM. IIPOBEICHUIO CTaTUCTHYECCKUX

pacyeroB u 3KOHOMHYECKOTO
aHaJim3a

YMmernb: Ymeer:

— OCYUIECTBIATh cOOp U 00pabOTKy | -HCIIOJIb30BaTh MaTEMATUUYECKYIO
JTAaHHBIX TUTST pelIeHHs | CHMBOJIMKY JUIS BBIPAXKECHUS
MOCTAaBJICHHBIX 3a/1a4; KOJIMYECTBCHHBIX M Kady€CTBEHHBIX

— COOTHOCHUTH cobupaeMocTs | OTHOIIEHUH 0OBEKTOB;

uHQOpPMAIlMK Ha OMNpPEICICHHYIO
JIaTy W TIPOBOJS aHAJN3 JaHHBIX
UCTIONB30BATh PA3TUYHBIE METOJIBI
CTaTUCTUUYECKON 00pabOTKH.

-IIPUMCHSATDH MCTObI aﬂre6p51,
MaTEMATHYCCKOI'O aHaJm3a n
MaTEMaTHYECKOM CTaTHUCTUKH JIIA
MOICIINPOBAHUA, TCOPCTUUCCKOIO U
OKCIICPUMCHTAJIbHOTO UCCIICAOBAHHA
S3KOHOMHNYCCKHUX 3ada4d

Baagers:

HaBBIKAMU CTATHCTUYECKOTO
aHaJgW3a JAHHBIX, HEOOXOJIMMBIX
TS pelieHus IMOCTaBJICHHBIX
DKOHOMHYECKHX 3aJ1a4;

npueMaMyd  aHaju3a  CJIOKHBIX
COIIMAJIbHO-D)KOHOMHYECKUAX
MoKa3aTeyei.

Baaneert:

-criocobamu rpaguIecKoro
NIPEICTABICHUS pE3yJITaTOB
UCCJICIOBAHUS;

-METOJMKOW IMOCTPOCHUS, aHAIIN3a U
IPUMCHCHHUS MaTEeMaTHYCCKUX

Mozelneil ISl OLIEHKU COCTOSHUS U
MPOTHO3a PAa3BUTHUS SIKOHOMHUYECKUX
SIBJICHUI Y TPOIIECCOB.

1. COAEP’KAHUE U OB bEM JUCHUIIJIMHbI
€ YKa3aHHeM KOJIHYeCTBA YACOB, BbIICJCHHBIX HA KOHTAKTHYI0 padoTy 00y4aromuxcs
¢ mpemnoaasarteseM (110 BUAAM Y4eOHbIX 3aHATHI) 1 HA CAMOCTOSAITEILHYIO padoTy

Ounas popma o0yueHnus

No AyIMTOpHBbIE 3aHATHS Cam.
o/ HanmeHnoBaHMe pa3jeioB U TeM Bcero K 3 16 pat.
Paznen 1. Jluneiinas ajareopa u 144 36 72 26.7
aHAJMTHYECKasi reOMeTpusi
1 | Tema 1. BexTopHas anrebpa 22 6 12 4
2 | Tema 2. MaTpulibl U OnpeaenuTenu 30 8 16 6




3 | Tema 3. CucteMbl TMHEHHBIX aareOpandecKux 30 8 16 6

YpaBHEHUH
4 | Tema 4. D1eMEHTHI AaHATTUTUYECKON T€OMETPUN 28 8 16 4
5 | Tema 5. OCHOBBI JUHEHHOT'O 24,7 6 12 6,7
IPOrpaMMHUPOBAHUS
Konmpons 9
DKr3amen 0,3
Hmozo 3a 1 cemecmp 144 36 72 26.7
Paszngea 2. OCHOBBI MATEMATHYECKOI0 144 36 72 26.7
aHaJau3a
6 | Tema 6. [Ipenen u HeMPEepBIBHOCTH (PYHKITUN 16 4 8 4
7 | Tema 7. AuddepenunanbHoe ncuncieHmne 30 8 16 6
(GyHKIMK OJTHON TIEPEMEHHOM
8 | Tema 8. lHTErpanbHOE NCUYNCICHUE H €TI0 30 8 16 6
HKOHOMHUYECKHUE TPHITOKEHHSI
9 | Tema 9. @yHKIIMHN HECKOIBKUX TEPEMEHHDIX. 30 8 16 6
10 | Tema 10. AuddepenunansHbie ypaBHEHUS 28,7 8 16 4.7
Koumponw 9
DK3amen 0,3
Hmozo 3a 2 cemecmp 144 36 72 26.7
Pa3nen 3. DiieMeHThI MaTeMaTHYECKO 144 36 36 62.7
CTATUCTUKH
11 | Tema 11. OcHoBBI MaTemMaTuueckoi Teopuu | 44 12 12 20
BBIOOPOYHOTO METO/IA
12 | Tema 12. [IpoBepka cTaTUCTUYECKUX 32 8 8 16
TUIIOTE3
13 | Tema 13. DnemMeHTHI KOPPETIAIUOHHOTO 36 8 8 20
aHAIN3a
14 | Tema 14. BBeneHue B perpecCUOHHBINM 22,7 8 8 6,7
aHam3
Konmponw 9
Dxszamen 0,3
Hmozo 3a 3 cemecmp 144 36 36 62.7
B T.4. IPAKTUYECKAs MOJTOTOBKA —
NUTOI'O: 432 108 180 116,1

OuHo-3204Has popma 00yUeHUS HE peau3yeTcs
3aouHas popma 00ydyeHHs He peaiu3yercs

I1l. OMEHOYHBIE MATEPHAJIBI VISI TIPOBETEHUSI TEKYIIEA A
MPOMEXYTOUYHOU ATTECTAIIUU OBYYAIOIIIUXCA ITO AUCHUTIJIMHE
Tekymias arrectarus IpoBOAUTCS B (hOpMe KOHTPOIBHOM paboThl, TecTa, pedepara.



TunoBbie BApUAHTHI KOHTPOJILHBIX Pa00T
Koumponvnaa paboma Nel
1 cemecmp (ounas gpopma ooyuenusn)

1. lass! BeKTOpBI Ha LI0CKOCTH &, b, € . V3BecTHO: [d] = 2,‘5 =2,[c|=5, (é'; 5): %,(6: 6): %

. Haiiti nmuny Bextopa d =—a+b—¢.

1 1 -1 9 -5 6
2. Pemnte MaTpuvHOE YpaBHEHUE > 1 0lx<l17 8 19
1 -1 1 7 -2 -3

-2 2 -2 3

3. OnpenenuTs paHT MaTPUIIBI s 1 1 1 3

1 1 -1 1 -6

2 1 2 3 2

4. Beruncnute onpenenurens 3 -2 7 5 -1
3 -1 -5 -3 -2

5 -6 4 2 -4

2 -3 3 1 -2

Xp+ X, + X3 =X, + X =1,
6. Pemiuth cucreMy JUHEHHBIX YPaBHEHUH < X, + X, +3X; —2X, + X; =8,
X, + X, =9%X; + X, +2X; =10
7. Permuts CJIY metomoM oOpaTHOI MaTpuIlsl U o popmynam Kpamepa
3% + Xy +3X5 =2,
SX; —2X, +2X%53 =1,
2%, +2X, +3%3 =1
8. lansl 1Be cmexHbIe BepmuHbl A(-3, -1) u B(2, 2) mapamtenorpamma ABCD u Touka Q(3,
0) nepeceuenus ero nuaroHaneil. CocTaBUTh ypaBHEHHs] CTOPOH IapajuiesiorpaMmma.
x—1= y+1= Z+21/1
1 2 2

9. Hammcarp ypaBHEHHE IIJIOCKOCTH, MPOXOJAIIEH dYepe3 MPsSMYIO

NEepHeHIUKYIIpHON T1ocKocTr 2X+3Yy-z+7=0.

Koumponvnaa paboma No2
2 cemecmp (ounan gpopma odyuenusn)
2
xarctgzgx’ y = 23X

+ X

1. Haiitu npou3BoHbIe QYHKLMIA: Y = +Insinx.

3—x?

2. UccnenoBaTh QYHKIHUIO HA SKCTPEMYMBI: Y = 5
X+

2

3. Halitu NpOMeXKyTKH BBIUTYKJIOCTH M TOUKH IIeperuba QyHKIuu: y = — 1
X —

4. HaliTu MHTETpAJIBL: J'tgxdx, J'Inz xdx, J'exsin xdx

/4

2
5. Beruncaute unTErpa: Isin ¥ xdx
0

6. BerurcnuTh miomanb GUrypel, orpaHiYeHHOM TUHUSMU

y = arcsin 2x,x:0,y:—g,



7. BbluucIuTh 00bEMBI TeNl BpallleHus: (GUrypa, orpaHMueHHas TMHUAMU Y = X,y =X,
Bpamaercst BOKpyr ocu Ox;

8. HaiiTu SKcTpeMyMbl QYHKIMH: Z = Y/X — y% — X + 6y

9. Pemuts audepeHiuanbHoe ypaBHEHHE IEPBOTo Hopsaka: Xy’ + Y = y.

Koumponvnaa paooma No3
3 cemecmp (ounasa gpopma 0oyuenus)
1. UYepe3 kaxaplii 4yac H3MEPSJIOCh HAIPSIKEHUE TOKAa B 3JIEKTPOCETU. Pe3ynbrarhbl
U3MEpEeHUH NpeACTaBlIeHbl B BHUJE CTATUCTHYECKON TaOiuuel. HailTu TodyeuHble OLIEHKH ISt
MaTEMaTUYECKOr0 OXKUAAHNS U JUCIIEPCUH PE3YIITATOB U3MEPEHUN.

i 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

i 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. IIpu nmpoBepke BpeMeHH 0€30TKa3HOW paOOThl AIEKTPOHHBIX JIaMI ObLTO 0ToOpano 100
u3nenuid. B pe3ynprare ObUIO YCTAaHOBJIEHO cpefHee Bpems O0e30Tka3zHou pabotsl 500 yacoB mpu
cpeaHeM kBagpaTuuyHoM oTkioHeHnu 1 0 yacoB. C BepossTHOCTBIO 90% 1 99% onpeaenure npeneisl
(moBepUTENbHBIE TPAaHMIIBI), B KOTOPHIX HAXOAWTCS cpelHee Bpemsi 0e30TKa3HOM paboThl B
reHepaIbHOW COBOKYITHOCTH.

3. Ucnonw3yst xputepwmii [Iupcona, mpu yposae 3naunmoctu 0,01 mpoBepuTsh, cormacyercs
JU TUIIOTE3a O HOPMAJIBHOM pACIPENEICHUHU TE€HEPAJbHOM COBOKYNHOCTH X — BXOJHOE
comnpotusiieHre uekTponamn (OM) ¢ 3aJaHHBIM YMIUPUYECKUM COPOTUBIEHUEM.

Tpamnuet | 5 36 13649 14248 4854 | 5460 | 6,066 | 6,672
VMHTEpBaja
qacrora | 2 8 35 43 22 15 5

4. TlpuBenensl gaHHble 00 oTkazax ammaparypsl 3a 10000 gacoB pabotel. OOiiee yncio
o0cCJeI0BaHHBIX JK3EMIUIIPOB ammapatypel N=757. IlpoBepuTh THMOTE3Yy O TOM, YTO YHUCIIO
0TKa30B umeet pacnpenenenue Ilyaccona npu a = 0,01.

Hucno cnydaes, B
KOTOPBIX
Ha0J110/1a710Ch N
OTKa30B, Nk
427
235
72
21
1
1

6 0

757

Ywncno oTkasos, K

Mlvmhwr\n—\o




5. OueHUTHh TECHOTY CBSI3M MEXJY M3MEHEHHEM TeMIIepaTyphl KOpmyca paboTaroIiero

arperara u BpeMeHeM pa0oTsl arperara. [IpoBepuTh 3Ha4UMOCTh KO3(PPHUIIMEHTA KOPPEISALIUH.

10
59,8

15
60,1

20
64,9

25
70,2

t, MuH 5
T,°C 59,3

6. JlanHple HaOMIOICHUI HAJ ABYXMEPHOU ciydaitHoW BenuduHOM (X, Y) mpeacTaBieHbl B

KOppesinnoHHOM Tabaune. Haiitu BeIOOpouHOE ypaBHEHUE npsiMoi perpeccuu Y Ha X.

X|1 2 3 4 5
M
2 1 1 2
4 2 11 12 3
6 2 31 2
8 4 17 1
10 10 1
IIpumepHas TemaTuka pedeparon
1. [lpunoxenuss JuHEHHOM anreOppl K  PEHICHUIO 3aJad  SKOHOMHUYECKOMN
HaIIPABJIEHHOCTH.
2. Mopenb JIeoHThEBa MHOTOOTPACIEBON IKOHOMHUKHU.
3. Jluneiinas Mojenbp oOMEHa.
4. DKOHOMHUYECKHE 3aJ]]a4H, CBOSIIMECS K CUCTEMaM JIMHEHHBIX YPAaBHCHUM.
5. DKOHOMHMYECKHUE 3a7]a4H, CBOASAIIUECS K CUCTEMAaM JIMHEHHBIX HEPABEHCTB.
6. Ilpumenenue GyHKIMI B 5KOHOMHUKE.
/. NntepnonupoBanue GyHKIMM.
8. 3amMeuaTenbHBIC TTPEAEIbl. 3aa4a 0 HEMPEPHIBHOM HAYUCICHUH TIPOIICHTOB.
9. IlpunoxxeHus MPOU3BOAHON B IKOHOMUYECKON TCOPHH.

10.OKOHOMHYECKHI CMBICT OTIPECIICHHOT0 HHTErpaIa.

11. Inddepenimanbbie ypaBHEHUSI B SKOHOMUYECKOMN TUHAMUKE.
12.KomruiekcHbIE YHCIIA.

13.Ilpumenenne GyHKIMA HECKOJIBKUX MEPEMEHHBIX B 9KOHOMUKE.

ITpoMexyTouHas aTTectanus o0ydaroIUXCsl OCYHIECTBIAETCA B (POpPME DK3aMEHA C

HCIIOJBb30BAHUCM CIICAYIOMIUX OLCHOYHBLIX MATCPHAIOB.

Bomnpocsl k 3k3aMeny
1 cemectp (ouHas popma oOyUeHUsI)
1. Bexkropsl. JIuHeliHbIe onepay HaJl BEKTOpamHu.
2. JIMHENHO 3aBUCHUMBIC U HE3aBUCUMbBIEC CUCTEMBbI BCKTOPOB, UX CBOMCTBA.
3. Baswuc cucremsl BekTopoB. KoopanHatel BekTopa B 6a3uce. JlelicTBrs HaJl BEKTOpaMH

B KOOpJIMHATHOMU (hopme.

4. CxanspHoe Npou3BeIEHNE BEKTOPOB M €r0 CBOKMCTBA. YTOJI MEXKY BEKTOPAMHU.
5. OptoHopMHpoOBaHHBIN Oa3uc. JlekapToBa cucTeMa KOOpAUHAT.

6. Marpuusl, Buabl Mmatpull. Onepanuu HaJ MaTpULlaMU U UX CBOMCTBA.

-

OOpaTtumMble MaTpullbl. DJIEMEHTapHbIe TpeoOpa3zoBaHust Marpull. Haxoxxaenue
7



0o0paTHON MaTpPHIIbI C MTOMOIIBIO 3JIEMEHTAPHBIX MPEe0Opa30BaAHUM.

8.  Panr marpuiipsl, onpeaeneHrne panra MaTpULbl IPUBEACHUEM K CTYIICHYATOMY BHILY.

9. Ompenenurens, ero CBOiCTBa. Brruncienue onpenennurenei 2-ro u 3-ro mopsiaka.

10. Haxoxnenue oOpaTHOM MaTpHIIbl C TOMOUIBIO TPUCOESTUHEHHOM.

11. Aunrebpamyeckoe IOMOJHEHHE AJIEMEHTa MaTpullbl. Beruncienue ompenenuTenen
nopsiaka nN>3.

12. CoOcTBeHHbIE 3HAYEHUS M COOCTBEHHBIE BEKTOPHI MATPHIIHI.

13. JlunHeiiHble ypaBHECHHUS.

14. Cucrema nuHEHHBIX YypaBHEHUH, QOpMBI 3amuch. PaBHOCHIBHBIE CHUCTEMBI.
Pa3pemennsie CJIY.

15. PemieHnue cucteMm JIMHEHHBIX ypaBHEHUN METOJIOM OOpaTHON MaTpPHIIBI.

16. Pemenue cuctem NMHEHHBIX ypaBHeHU N0 popmynam Kpamepa.

17. Meroa I'aycca. Ob1iee pelieHre CUCTEMbI TUHEUHBIX YPAaBHEHUH (Ha pUMeEpe).

18. Omnnopomnass CJIY, ee cBoiicTBa. AJTOpUTM TOCTPOCHHS (PyHIaMEHTATHHOU
CHUCTEMBI pellieHui (Ha mpumepe).

19. CmocoOsI 3a1aHUs IPSMOM HA TJIOCKOCTH.

20. BzammHOE pacIoyioKeHUE IBYX MPSIMBIX.

21. VYron Mexay npsiMbIMHU. PaccTosiHue OT TOUKH /10 IPSIMOH.

22. CnocoOsl 3a1aHus INIOCKOCTH.

23. BzauMmHOE pacIoyioKeHHE IBYX IIOCKOCTEH.

24. VYron Mexay MI0CcKoCcTsIMH. PaccTosiHue OT TOUKH 10 TUIOCKOCTH.

25. CnocoObl 3a71aHus IPSIMOM B IPOCTPAHCTBE.

26. Mopens JIeoHTbEBa MHOTOOTPACIEBON IKOHOMUKH.

27. bamaHcoBBIE MOJENN B IKOHOMHUKE.

Bomnpocs! k 3k3aMeny
2 cemectp (ouHasi popma o0yueHHS)
1. ®ynkuuu 1 UX cBOMCTBA. DiIeMEHTapHbIe QYHKIMH U UX TpaduKH.
2.1lpenen ¢pyHKUMN HA OECKOHEUHOCTH U B TOUKe. OJTHOCTOPOHHHUE MTPEAECIBI.
3.beckoHeuHo Malible QYHKIIMU U UX CBOMCTBA.
4,3ameuaresbHbIC MPEICIIbI.
5.HemnpepbIiBHOCTh PyHKIIMU B TOUKE. Pa3pbIBbI IEPBOro ¥ BTOPOTO poJa.
6. Onpeznenenne NpOU3BOIHOM, €€ TEOMETPUUECKUI K SKOHOMUYECKUI CMBICIT.
7.1lpaBuna muddepennupoBanus, TabIUIA NPOU3BOAHBIX. [IpOU3BOMHBIE BBICHINX
MOPSJIKOB.
8. IlpaBuia Jlonutans. CiocoObl paCKpHITHSI HEOTIPEACICHHOCTEH.
9. OKcTpeMyMbl QYHKIUH, HEOOXOIMMBII U TOCTATOYHbIE IPU3HAKU.
10.  BeImyKJ0CTh ¥ BOTHYTOCTH Tpaduka ¢pyHkuuu. Touku neperuda.
11.  Acumnrotsl. [Toctpoenue rpadgukoB.
12. DpacTUYHOCTH QYHKIIHH.
13. OmpeneneHne ¥ CBOMCTBa HEOMpEACNCHHOrO HWHTerpansa. Tabmuia OCHOBHBIX

MHTETpajoB.

14. Meroapl  UHTErpUpoBaHUs  (HEMOCPEJACTBEHHOE  WHTETPUPOBAHME, 3aMeHa
NepeMEHHON, THTErPUPOBAHUE IO YACTSIM).

15. 3ajaya BBIUMCICHUE IUIONIAAN KPUBOJIMHEHHOW Tpamneuun. OCHOBHBIE CBOMCTBA

OIpCACIICHHOTO HHTETpaa.



16. ®opmyna HreroTona-JleliOHuma. ['eomeTpudeckne MTPUIOKEHUS OMPEIEICHHOTO
MHTErpaa.

17.  TlonsTue QyHKIMU HECKOJIBKUX NMEPEMEHHBIX, €€ rpapuK. JINHUM ypOBHS.

18. YactHele mnpou3BoAHbIE (YHKIMUM  HECKOJIBKUX  TepeMeHHbIX.  [lonHbIi
muddepenman.

19.  DxkcrpemyM (GYHKIUU HECKOIBKUX MTEPEMEHHBIX.

20. [IpousBoaHas 1o HanpapieHuto. ['pagueHT.

21. DYHKIUS MOJE3HOCTH.

22.  Tlpow3BoacTBeHHAas! ()YHKIIUA.

23. llomarme muddepeHUATBHOTO ypaBHEHHS, OO0IIee W YacTHOE PEIICHHUS,
WHTErpaibHasi KpUBasi, HAa4aJbHbIE YCIOBHS.

24.  Pemenue oOBIKHOBEHHBIX AH((epeHIINATBHBIX YPABHEHUH TIEPBOTO MOPSIIKA.

25.  Jluneiinsie auddepeHaTbHbIe YpaBHEHHS BTOPOTO TMOPSAIKA C TTOCTOSHHBIMU
Kod(ppurmeHTamMm.

Bomnpocsl k 3k3aMeny
(3 cemecTp, ouHas popma 00yUeHHUs1)

1. Bapuanmonnsie psiibl 1 UX rpaduyeckoe n300paxxeHue.

2. Cpennue BenmuunHbl. [lokasaTenu Bapuanuu.

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

4. OMNOUpHUYECKUH 3aKOH pacrlpeiesieHns BeIuyuH. [{ucKpeTHbI BapualluOHHBIN PsI.
WHTepBanbHbIl BApUALIMOHHBIN P,

S. ['ucrorpamma. DMnupudeckast QyHKUUS paclpeeIeHHUs.

6. Cratuctuueckue oueHku. TpeOoBaHMsl, MPeAbIBIsIEMbIe K OIEHKAM IapaMeTPOB:
HECMEILIEHHOCTb, COCTOSITENLHOCTD, 3P(EKTUBHOCTS.

7. OreHKa MaTEMaTUYECKOTO OKUJIaHUSI IO BHIOOPKE.

8. Ornenka aucnepceuu 1o BeiOopke. McripaBieHHas aucrepcusi.

9. Mopa, MmeraHa, pa3Max, BBIOOPOUYHBIE MOMEHTHI.

10. HWurepBanbHas oneHka. JJoBepurenbHblii nHTEpBal. JloBepuTenbHas BEPOATHOCTD.
HNutepBanbHas OlleHKa MaTEMATHYECKOTO OKHAAHUS HOPMAJIbHO PACHpENCNEHHON CIy4alHOU
BEJIMYHHBI.

11.  [oBepuTenbHbIH HHTEpBaN ISl OLIEHKH CPEIHEro KBaJApPAaTUYHOIO OTKIOHEHMS
HOPMAJIbHOTO pacipeieeHusl.

12. TlomstHe cTaTUCTUYECKOM rumore3bl. Buawl rumores. IloHsTHE CTaTHCTUYECKOIO
KpUTEPHS.

13. IlpoBepka TumoTe3bl O MPEAINOIAra€MOM 3aKOHE pacIpe/eNieHus TeHepabHON
COBOKYIHOCTH (Kputepuii [Iupcona).

14. CpaBHeHME [BYX JUCHEPCHM HOpPMaJbHBIX TI'E€HEPANBHBIX COBOKYyMHOCTeW (F-
kputepuii Puiepa).

15. IIpoBepka rumoTe3bl O paBEHCTBE TI'€HEPAJbHBIX CPEIHUX JABYX HOPMAJIBHO
pacnpeenéHHbIX COBOKYITHOCTEN IIPU HEU3BECTHBIX PAaBHBIX TUCHEPCHUSIX (Mayble HE3aBUCHMBIE
BbIOOpKH) (T-kpuTepuit CThiofeHTa).

16.  Jluneitnblit KO3 (HULIHUEHT KOPPEISAIUN U €r0 CBOKWCTBA.

17.  TlpoBepka rumoTte3 0 3HAYUMOCTH KOd(PHUITMEeHTa KOPPEISIIUY.

18. Dwmmmpuueckoe ypaBHEHHE perpeccuil. Bubl ypaBHEHUI perpeccuu.

19.  Ouenka napamMeTpoB ypaBHEHHs PErpPecCUU METOJIOM HAaMMEHBIINX KBaJIpaTOB.



IV. IEPEYEHD JJUTEPATYPBI, HEOBXOJIUMOW JJISI OCBOEHMS
JUCHUILIAHBI

4.1. OcHoBHAas JUTepaTypa
1. Bricmias matematuka ans sxoHomucToB : yueOHuk / H.II. Kpemep, B.A. Ilytko,

N.M. Tpummn, M.H. ®punman ; pea. H.III. Kpemep. — 3-e uza. — Mocksa : FOauth, 2015. — 482
c. : rpad. — (3omoToit PoHI pOCCHUUCKHX Y4EOHMKOB). — Pexxum nocTyma: Mo MOJIMHUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=114541 (nara oGpamenus: 15.08.2020). —
ISBN 978-5-238-00991-9. — TekcT : 2JIeKTPOHHBIH.

2. XycuyrauaoB, P.III. Maremaruka 11l 5SKOHOMUCTOB B MMPUMEPAX U 3a7adax : yaeOHOe

nmocobue / P.II. Xycuyrauaos, B.A. XKuxapep ; denepanbHOe areHTCTBO 1O 00pa30OBaHUIO,
Ka3zaHckuii rocynapcTBeHHbIM TeXHOJOTHUUECKUi yHuUBepcurer. — Kazanp : Kazanckuii HayuHO-
uccienoBaTenbckuil TexHongornyeckui yausepcurer (KHUTY), 2010. — Y. 1. — 262 c. : Tabu.,
CXEM. — Pexum JOCTYyTIA: 1o MOATHCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=258924 (nara oGpamenus: 15.08.2020). —
ISBN 978-5-7885-0953-1. — TekcT : 2IeKTPOHHBIA.

4.2. lonoJHUTEeIbHAS JUTepaTypa
1. Anukun, C.A. MatemaTuka [Jisi 9KOHOMHUCTOB : yueOHoe mocobue / C.A. AHMKUH,

O.U. HukonoB, M.A. MenseneBa ; VYpaibckuil ¢eaepanbHblii YHUBEPCHUTET WM. TEPBOTO
[Ipesunenta Poccuu b. H. Enbunna. — ExatepunOypr : U3gaTenscTBO YpaabCKOro yHUBEPCHUTETA,
2014, - 74 c¢. : Tabm, wi — PexwmMm  gocTyma: M0 TOJNUCKE.  —
URL.: https://biblioclub.ru/index.php?page=book&id=275625 (nara oGpamenwus: 15.08.2020). —
bubauorp. B kH. — ISBN 978-5-7996-1108-8. — TekcT : 31€eKTPOHHBIH.

2. Xycuytauaos, P.I1I. MaTtemaTuka i 95KOHOMHUCTOB B TIpUMEpax M 3ajJadax : yueOHoe

nocobue / P.II. Xycuyrnunos, B.A. XXuxaper ; denepanbHOoe areHTCTBO MO 00pa30BaHMUIO,
KazaHckuli rocyiapcTBeHHBIM TEXHOJOTHUECKUM yHuUBepcuteT. — Kazanp : Kazanckuil HaydHO-
uccienoBaTenbckuil Texnonorunueckuit yausepcutetr (KHUTY), 2010. — Y. 2. — 361 c. : un.,tadmn.,
CXEM. — Pexum JocTyna: o HOJIHCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=258925 (nara oGpamenus: 15.08.2020). —
ISBN 978-5-7885-0954-8. — TekcT : JIeKTPOHHBIA.

3. XycuytauHos, P.I1I. MaTemaTuka st 5KOHOMHUCTOB B MpUMEpax M 3ajavax : yueOHOe

nocobue / P.II. Xycuyrauaos, B.A. Kuxape ; denepanbHOe areHTCTBO MO 00pa30BaHMUIO,
KazaHckull rocyiapCcTBeHHBIM TEXHOJIOTHUECKUN yHuBepcureT. — Kasanp : Kazanckuil Hay4yHO-
uccaeaoBaTenbCkuii TexHomornueckui yausepeurer (KHUTY), 2010. — Y. 3. — 509 c. : tabm.,
CXEM. — Pexum JocTyna: o HOJIIHCKE. -
URL.: https://biblioclub.ru/index.php?page=book&id=258926 (nara oGpamenus: 15.08.2020). —
ISBN 978-5-7882-0963-0. — TekcT : 25IeKTpOHHBIM.
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V. IEPEYEHb PECYPCOB HH®OPMAILIMOHHO-
TEJEKOMMYHHMKALIMOHHOM CETU «MHTEPHET», HEOBXOJUMBIX
JUISI OCBOEHM S TUCIATIIMHBI

Ne
nn

Ccbliika Ha
HUH(OPMAIUOHHBbIN

pecypc

HaumenoBanue pa3padoTKu B
3JIEKTPOHHOM dopme

JocTtynmHocTh

http://www.biblioclub.ru

DNEeKTpPOHHO-OMOIMOTEYHAs! cUCTeMa
(OBC)
YHuBepcuteTcKas
OHJIANH

ouomoTeka

Perucrpanus yepes
000
YHUBEPCUTETCKUI
KOMIIBIOTED. B
JaJbHEUIIEM
WHIMBUIYaJIbHBIN
HEOTPaHUYEHHBIN
JIOCTYNl u3 Jo0oH
TOYKH, B KOTOPOH
UMeeTcsl JOCTYI K
cetu IHTEpHET

http://www.school.edu.r
u

Poccuiickuii o6mieo6pa3oBaTebHbII
HopTa

Heorpanvnuennsiit
JOCTYM

http://www.krugosvet.ru

DONEeKTpOHHAs  DHIMKJIONEIUs, B
KOTOpOI MpeJCTaBlIeH Marepuall Mo
OCHOBHBIM MaTeMaTH4YEeCKIM
TEPMHHAM, a TaKKe Onorpaguieckue
JaHHble 00 U3BECTHBIX MAaTEMATUKAX.

Heorpanunuennsii
TOCTYII

http://www.exponenta.ru

OO6pa3zoBaTenbHbI MaTEMaTUYECKUMA
CalT, CoAEp KAl MaTEMATUYECKUE
MMaKETHI JUTSE MOAICPIKKH
MPOBOJMMBIX 3aHSATHH, a Takke
METOMYECKHE pa3padOTKH

Heorpannuennsiit
JOCTyI

https://www.matburo.ru/

CnpaBouHas uHbopMaIus o
MaTEeMaTHICCKUM JUCIUILIMHAM

Heorpannuennsiit
JOCTYII

http://allmath.ru

Marematnueckuit rnopra,
COJEpKAIMK  pa3lienbl:  BbICHIAA
MAaTeMaTHKa, MpUKJIagHas
MaTeMaTHKa, NIKOJbHAs MaTeMaTHKa,
OJIMMITAA/THAS. MAaTEMATHKA.

Heorpannuennsiit
JOCTYII

http://www.e.lanbook.co
m

N3narenbcTBO «JIaHb)

Peructpamus uepes
0601
YHUBEPCUTETCKUN
KOMIIBIOTED. B
aJbHEHUIIIEM
VH/IMBU1yaJbHbBIN
HEOTPAaHUYCHHBIN
noctyr/

IBC «Oparity

BupryanpHbll  4YWTaNBHBIA  3a]
y4eOHUKOB U Y4eOHBIX MOCOOUN OT

biblio-online.ru
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aBTOpOB M3 Beayumx By30B Poccum | loctyn mocie
M0 PKOHOMHUYECKHUM, IOPUIUYECKHUM, | pETUCTPAIIIU

T'YMaHUTAPHBIM, UHXXEHEPHO-
TEXHUYECKAM U €CTECTBEHHO-
Hay4YHBIM HaIpaBJICHUSIM 5
CHEIUATBHOCTSIM.

V1. COBPEMEHHBIE IPO®ECCHUOHAJIBHBIE BA3bI IAHHBIX
N UTHOOPMAIIMOHHBIE CITPABOYHBIE CUCTEMBI

1 KoncvyapragtlLitroc Poccuiickasa KoMIibtoTepHas | CBOOOIHBIN TOCTYI
CIIPaBOYHO-IIPABOBAsl CUCTEMA www.consultant.ru
MaremaTuueckas 0a3sa  JaHHBIX, .
JlocTym cBOOO HBIH
cojepikaliasi KHUTH IO MaTeMaTHKe,
= cratucTuke, wHPOpMaruke, (usuke, | Z0Matn.or
€CTECTBEHHBIM HayKaMm

Vil. JUIEH3UOHHOE U CBOBOJHO PACIIPOCTPAHSAEMOE
ITPOTPAMMHOE OBECIIEYEHHE

[Ipu peanuzanuu y4yeOHOW ITUCHUIUIMHBI TPUMEHSETCS CIEAYyIollee JIUIEH3UOHHOE U
CBOOOJIHO paclpocTpaHseMoe IPOrpaMMHOe 0OecrieueHue:

- Microsoft Windows;

- Microsoft Office;

- LibreOffice u np.

VIIl. OBOPYJAOBAHUE U TEXHUYECKUE CPEJACTBA OBYUEHUSI,
HEOBXOAMUMBIE JJISA OCYIECTBJIEHUA OBPA3OBATEJIBHOI'O
MHNPOLOECCA IO JMCHUIIJIMHE

VYueOHbIe 3aHATHS TPOBOJIATCS B ayTUTOPHSIX, YKOMIUIEKTOBAaHHBIX CHEIMAIN3UPOBAHHON
MeOeIIbI0, B TOM YHCIIE CTAIIMOHAPHBIMU MITH IEPEHOCHBIMHU TEXHUYECKUMHU CPEACTBAMU 00YUECHHUS
(mpoexTop, 3KpaH, KOMIbIOTEP/HOYTOYK).

CamocrosiTenbHas paboTa NPOBOJUTCA B KaOWHETaX, OCHAIICHHBIX KOMITbIOTEPHOM
TEXHUKOH C BO3MOYKHOCTBIO MOJKIIOUEHUs: K cetn «MHTepHeT» M obOecnedyeHueM JocTyna B
AJIEKTPOHHYIO MH(POPMALIMOHHO-00Pa30BaTENbHYIO CPEy YHUBEPCUTETA.
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