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PABOYAS ITPOI'PAMMA JUCIHUIT/INHBI
b51.0.04.01 MaremaTHka

Hanpasaenune noaroroBku: 38.03.01 DxoHomuka

HanpagBaennocts (mpouiib): YUET, ayuT U OM3HEC-KOHCYJIBTUPOBAHNE
KBanndukanus (crenenn): 6akanaBp

®dopma 00y4eHHsi: OUHAsI, OYHO-3a04HAS

HMHCTUTYT: SKOHOMUKH, YIIPABJICHUS U CEPBUCHBIX TEXHOJIOTUI
Kadeapa: MatemMaTuku 1 METOJUKHU €€ MPETO1aBaHUs

ouHasi popma O4YHO-3204YHAas 3ao0uHasi popma

¢dopma
Kype 1 1
CemecTp/TpuMecTp 12 123
Jekuun 12 6
JlaGopaTopHble 3aHATHSA -
IIpakTHyeckne (CeMHHApPCKUE) 3aHATHS 108 14
KoncyabTanun
®opma(bl) MPOMEKYTOUHOI aTTeCTAlMN Ok3amen — 0,6 Oxk3amen — 0,6
KonTpoas 18 18
Hubie popmbl padoTh — -
CamocrosiTesibHas paboTa 89,4 249,4

Bcero uacos: 288
TpynoemkocThb: 8 3a4eTHBIX eAUHMII.

Pa3paborunk(u) pabouei mporpaMMsl:
Kannunar ¢.-M. HayK, AOLIEHT B.E. ll]epbamwix
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|. OPTAHU3AIIMOHHO-METOJUYECKHA PA3IEJ

Lenb u3ydyenuss TMCUMILVIMHBI: TEOPETUYECKAs U MPAKTHUECKasl MOJITOTOBKA B 00JaCTH
MaTeMaTUKd OyAYyIIUX CHEIHAIUCTOB B cdepe SKOHOMHKH, HE0OXoaumasi i TPaMOTHOM
MaTeMaTH4YeCKO (OpMYyJIMPOBKM pa3iMYHbIX 337ad ydyeTa W ayAuTa NpU BEJCHUU OH3HeEca,
BBIOOpa MAaTeMAaTUYECKOTO amnmapara JJisg UX MOJCIUPOBAHUS U PEIICHHs, aHAJIM3a MOJTYYSHHBIX
PE3YNBTATOB U UX MPUMEHEHUS B TPO(HEeCCUOHATBHON IS TEIIbHOCTH.

3agaun u3yyeHUus IMCUMILIUHBI:

-OCBOEHUE MOHATUHHOTO anmnapara, OCHOBHBIX UJIeH U METOJOB MaTEMaTHKH;

-pa3BUTHE JIOTUYECKOTO U QJITOPUTMUYECKOTO MBIIUICHUS, CTIOCOOHOCTH K O0O0OIIEHUIO,
aHaJIU3y, BOCOPUATHIO MHGOPMAIIMHU, TOCTAHOBKE LIETH U BBIOOPY MyTel €€ TOCTHKECHHUS;

-popMuUpOBaHHE YMEHUS MOJIETUPOBATH PeaJIbHbIE (PMHAHCOBO-3KOHOMHUYECKHUE MPOIIECCHI,

OIIMCBIBATH ATMHAMHKY COIHNAJIbHO-OKOHOMUYCCKUX CUCTCM,

-OCBOGHUE MPUEMOB HCCIEAOBAHUA U pEUIeHUs MaTeMaThyeckKu (HOpMaTu30BaHHBIX
(uHAHCOBBIX 3a7a4.
Mecro aucummiaunbl B crpykrype OIIOIL: peanusyercs B pamMKax NIpeIMETHO-
coJiepXKaTeIbHOro MOy sl 00s13aTenbHOM yacTu O10ka bl. Jluctunnuas! (Mogymn).
Ils1anupyembie pe3yabTaThl 00y4eHHUs 10 AUCHUILINHE!

Kon Ilnanupyemble pe3yabTaThl
NHaukaTopbl KOMNETEeHIIUN
KOMIIETEHIIH 00yYeHHs MO TUCIHUIJINHE
YK-1 3HaTh.: 3Haer:
-METOJIbl TIOWCKa HWHQPOPMAIMK | | -TEPMUHBI U TOHATHS CHCTEMHOTO
paboTHI C HEWH; oaxoja, OPUCHTHUPYETCSA B
-CYITHOCTh CHCTEMHOTO MOJIX0/1a. OCHOBHBIX MAaTEMAaTUUECKUX HIEIX U
3aKOHOMEPHOCTSX, METOaX
MPUMEHUTETHEHO K
PO eCCHOHANTBHON IeSITCIIBHOCTH
YMmerTh: Ymeer:
-aHAIM3UPOBATh  3a/ady, BBIACIATH | -BBINOIHATH TTIOUCK penieHus
ATalbl €€ PEIICHUs, OCYIIECTBIIATh | MATEMATUUYECKOM 3a1auu;
JICUCTBUS 10 PEIICHUIO; -BBIJCIISATD TAIbl PEIICHUS,
-HaXOJUTh  pa3lIMYHbIE  BapUAHTHI | -HAXOJUTh PAIlMOHATBHBIE CIOCOOBI
peleHus  3aJa4d, OIEHWBATh HX | PEIICHHS MAaTEMaTHUYECKUX 3aa4
MPEUMYIIECTBA U PUCKH.
Baanets: Buaapgeer:
-HaBbIKAMH OIICHUBAHMS MMPAKTUYECKUX | -HABBIKAMH OIICHUBAHUS
MOCJIEJICTBUN BO3MOXHBIX BapUAHTOB pe3yJIbTaToOB pelieHus
pelIeHus 3a/1a4u; MaTeMaTHUYECKHUX 3aJ1a4;
-HaBbIKAMH TPAMOTHOTO, JIOTUYHOTO, | -HABBIKAMH apryMEHTHPOBAHHOTO,
apryMEHTUPOBAHHOTO JIOTHYHOT'O bopmynupoBaHUs
dbopMynupoBaHUs COOCTBEHHBIX MaTeMaTHYECKUX YTBEPKICHUM.
CYX/JICHUHU U OLICHOK.
OIIK-2 3HaTh: 3Haer:
-METOABl M TpHeMbl 00paboTKU
KOJIMYECTBEHHOM MH(OpMaIuy;




-TIporiece cbopa

MH(OPMALIMOHHBIX
pa3IMYHbIX

(hHHaHCOBO-
HPKOHOMHYECKOH, CTaTUCTUYECKOH U
OyxraiaTtepckoi nH(poOpMalLnH;
-BO3MOKHOCTh 00Opa0OTKH COOpaHHOM
UHpopMauu npu HOMOIIU
TEXHOJIOTUI
(uHaHCOBO-

OyXrajaTepcKux mporpaMm.

u

-OCHOBBI JIMHEWHOW anreOpel U
MaTE€MaTHYECKOTO aHanu3a,
HEOOXOIUMBIE TUTA perieHus
SKOHOMHUYECKUX 33/1a4;
-METOJINYECKHE MOAXO/BI K
MIPOBEICHUIO CTaTUCTUYECKUX
pacyeToB 151 AKOHOMHUYECKOTO
aHajauza

YMerTh:

-COOTHOCHUTH

-OIpeeNsiTh EHHOCTh cOopa, aHaIu3a
u 00paboTku coOpaHHOW (UHAHCOBO-
HKOHOMMYECKON MH(POPMALINK;
coOnpaeMocThb
uH(pOpMAaIIUK Ha OTIPEJICIICHHYIO 1aTy U
MPOBOJIS aHAIM3 JAHHBIX UCITIOIH30BATh

YMmeer:
-UCIIOJIb30BaTh MaTeMaTUUYECKYIO
CHUMBOJIUKY TS BBIPAXKEHUS

KOJIMYCCTBCHHBIX M KA4CCTBEHHBIX
OTHOIIICHUN 00BEKTOB;

-PUMEHATh  METOJABl  aireOphl,
MaTeMaTHYECKOIO aHajau3a u

oKa3zaTeseH.

-npueMaMu aHanm3a
COLIMAJIBHO-3KOHOMUYECKUX

CJIOKHBIX

pa3IMYHbIE METOJBI CTAaTUCTHYECKOW | MAaTEMATHUECKOW CTAaTHUCTHKHU IS

00paboTKH. MOJIETTUPOBAHUS, TEOPETHUUECKOTO U
AKCIIEPUMEHTAIBHOTO HCCIIEIOBAHMUS
SKOHOMHYECKHX 3a]1a9

Baaners: Baaneert:

-HaBbIKaMH CTaTUCTUYECKOTO, | -CITIoco0aMu rpaguIecKoro

CPaBHUTEIbHO-(UHAHCOBOTO aHAIM3a | MPEIACTABICHUS PE3YJIBTaTOB

TUISt OTIpeIeIICHUS MecCTa | UCCIIEI0BAHNUS,

npodecCuOHANBHON JESTENIbHOCTH B | -METOJMKOW MOCTPOCHHUS, aHaIu3a U

HPKOHOMHYECKOHN TapaJIurMe; IPUMCHCHHUS MaTEeMaTHYCCKUX

MozAenell OISl OLIEHKU COCTOSHUS U
MPOTHO3a Pa3BUTHUS YIKOHOMHYECKHUX
SIBICHUI W TPOIIECCOB.

Il. COAEP’KAHUE U OB BbEM JUCHHUIIJIMHbI

C YKaz3aHHueM KoJIn4eCTBA YaC0B, BBIICJICHHBIX HA KOHTAKTHYIO paﬁoTy oﬁyqamnmxca

¢ mpemnoaasarteseM (110 BUAAM Y4eOHbIX 3aHATHI) 1 HA CAMOCTOSITEILHYIO padoTy

Ounas popMma o0yueHust

Ne AyIMTOpPHBbIE 3aHATHUSA Cam.
w/n HaumenoBanue pa3genoB u tem | Bcero K m3 1B pad.
Paznen 1. JIuneitnas anredpa u 134,7 36 12 26,7
AHAJINTHYECKAs] TeOMeTPUsA
1 | Tema 1. BexropHas anreGpa 23 6 12 o)
2 | Tema 2. Matpuiipl u 29 8 16 )
OTIPEJICIIUTENH
3 | Tema 3. CucteMbl JTHHEHHBIX 29 8 16 5
anredpanyecKux ypaBHEHUN
4 | Tema 4. Dy1eMEHTHI 23 6 12 5




aHAJIMTUYECKOU IrCOMCTPHUU

5 | Tema 5. OCHOBBI JIMHEHHOTO 30,7 8 16 6,7
IPOrPaMMHUPOBAHUS
KoHTposb 9
DKr3amen 0,3
Umoeo 3a 1 cemecmp 144 36 72 26,7
Pa3nen 2. OcHOBBI 134,7 36 36 62,7
MaTeMATHYeCKOr0 aHAJIN3a
6 | Tema 6. [Ipenen u 24 6 6 12
HENPEPBIBHOCTH (PYHKIINH
7 | Tema 7. ludpepennuansroe 28 8 8 12
ucYHCIieHUue QYHKITUU OTHOU
MIEPEMEHHOU
8 | Tema 8. HTerpaibHOE 29,7 8 8 13,7
UCYHCIICHUE U €TO
HKOHOMHUYECKUE MTPUIIOKECHHS
9 | Tema 9. ®yHKIIUHU HECKOJIBKUX 24 6 6 12
MIEPEMCHHBIX.
10 | Tema 10. Muddepernuanpabie 29 8 8 13
ypaBHEHHUSI
KonTtpoip 9
Ox3amen 0,3
Umoeo 3a 2 cemecmp 144 36 36 62,7
UTOrIO: 288 72 108 89,4
OuyHo-3204Has1 popma 00yUeHHS
Ne AyAUTOpPHBIE 3AHATHUSA Cam.
w/ HaumenoBanue pasaesnoB u tem | Bceero K m3 1B pas.
Pasnea 1. JIuneiinas aiaredpa 36 2 4 30
1 | Tema 1. Bexropnas anreGpa 11 1 10
2 | Tema 2. Matpuupl u 12 1 1 10
OTIPEICITUTEIH
3 | Tema 3. Cuctembl THHEHHBIX 13 1 2 10
anredpanyecKux ypaBHEHUN
Hmozo 3a ycm. ceccuro 36 2 4 30
Paznen 2. OcHOBBI 98,7 2 4 92,7
AHAJUTUYECKON reOMeTPHH.
BBenenue B MaTeMaTu4ecKui
aHaJIN3
4 | Tema 4. DneMeHTHI 22 1 1 20
AHAIUTUYECKOU F'€OMETPUU
5 | Tema 5. OcHOBBI TMHEHHOTO 21 1 20
IPOrPaMMHUPOBAHUS
6 | Tema 6. Ilpenen u 31 1 30

HEMPEPHIBHOCTh (DYHKITUH




7 | Tema 7. InddepenunanbHoe 24,7 1 1 22,7
UCYHNCIICHNUE QYHKIIMH OTHOM
MIEPEMEHHOMN
Konmponw 9
Dxr3amen 0,3
Hmozo 3a 1 mpumecmp 108 2 4 92,7
Pa3nen 3. UHTerpajbHoe 108 2 6 100
ucqyuciaenue. DyHKuuu
HECKOJbKHX MepeMeHHbIX

8 | Tema 8. [lepBoobOpa3Has u 34 1 3 30
HEOIPEICIICHHBIA HHTETpall

9 | Tema 9. OnpenencHHBIN UHTETPAT 74 1 3 70
U €T0 YKOHOMHUYECKHE
TIPUIIOKCHHSI
Koumpons
IK3ameH
Hmozo 3a 2 mpumecmp 108 2 6 100
Paznen 4. ®ynkuun 26,7 26,7
HECKOJILKHUX MepeMeHHbIX

10 | Tema 10. ®yHKIMH HECKOIBKHUX 10,7
TIEPEMCHHBIX.

11 | Tema 11. Juddepernuanpabie 16
ypaBHEHHUSI
Koumponw 9
Ox3amen 0,3
Hmozo 3a 3 mpumecmp 36 26,7
UTOIro 288 6 14 2494

3aouyHas popma 00yueHHS — He peau3yeTcs

I11. OUEHOYHBIE MATEPUAJIBI JIJISI TIPOBEJEHUS TEKYIIEA 1
MPOMEXKYTOUHOM ATTECTAIIMU OBYYAIOIIUXCS IO JUCHUIJIMHE

Tekyias aTTectanusi IpOBOAUTCS B opMe KOHTPOJIBHOM paboThI, TeCTa, pedepara,
TBOPYECKOTO 3aJIaHMs, Kelca U JIp.

TunoBble BApUAHTHI KOHTPOJILHBIX Pa0doT
Koumponvnana paooma Nel
1 cemecmp (ounaa gpopma 0oyuenus)
1 mpumecmp (ouno-3aounasn gpopma ooyuenus)

1. JTaHBI BeKTOPHI Ha IUIOCKOCTH 4, b, € . 3BecTHO: lal = 2,‘6‘ =2,[c|=5, (z% 5): %,(&c):

. Haiitu nimuny Bektopa d=-a+b-¢.



1 1 -1 9 -5 6
2 1 0 |X=|17 8 19
1 -1 1 7 -2 -3

-2 2 -2 3

2 -1 1 -1 3

1 1 -1 1 -6

2. Pemmuth MaTpuyHOE ypaBHEHHE

3. OnpenenuTs paHT MaTPUIIBI

2 1 2 3 2

4. Beluncnuth onpenenurens 3 -2 7 5 -1
3 -1 -5 -3 -2
5 -6 4 2 -4
2 -3 3 1 -2

Xp + X, + X =X, + X =1,
6. Pemuth cucreMy JIMHEMHBIX YPaBHEHHUH < X, + X, +3X; —2X, + X =8,
X, + X, —5X3 + X, +2X; =-10
7. Pemmuts CJIY meTomom oOpatHOi MaTpulibl U 1o ¢popmyiam Kpamepa
3% + Xy +3X5 =2,
SX —2X, +2X%;5 =1,
2X; +2X, +3%3 =1
8. lanb! nBe cMekHbIe BepmuHbl A(-3, -1) 1 B(2, 2) mapannenorpamma ABCD u Touka Q(3,
0) nepeceuenus ero nuaroHaneil. CocTaBUTh ypaBHEHHs CTOPOH NapajuieorpaMma.
x—1= y+1= Z+21/1

9. Hammucatp ypaBHEHHE IUIOCKOCTH, MPOXOJSIICH dYepe3 MpSIMYIO 1 5 5

NEPIEHANKYIISIPHON MI0CKOCTH 2X+3Yy-2+7=0.

Koumponvnasa paboma No2
2 cemecmp (ounasn popma odyuenus)
2 mpumecmp (ouno-3a04nan ¢popma 0dyuenus)

xarctgx

2
1. HaiiTu npousBoHble PYHKIMIA: Y = P y = 23%
+

+Insin x.

3-x?

X+2

2. UccnenoBath (yHKIUIO HA SKCTPEMYMBI: Y =

2

X -1

3. HaiiTi mpomMexXyTKH BBIITYKJIOCTH U TOYKHU Tieperuda GyHKIuu: Yy =

4. HaiiTi HHTETpAIIBI: J'tgxdx, J.Inz xdx , J'exsin xdx

z
2

5. BeruucauTe uHTErpa: Isin3 xadx
0

. . 7
6. BeraucnuTe miiomaas GUrypsl, OrpaHuYeHHON TUHUSAME Y = arcsin2x,x =0,y = 5
7. BbUUCIUTL 0OBEMBI TeNl BpallleHus: (GUrypa, OrpaHHueHHas JUHUAMH Y = X, Yy’ =X,

Bpaiiaercs BOKpyr ocu Ox;



IIpuMepHas TemaTuka pedeparon
[TpunosxeHust TMHEHHOM anreOphl K PELICHUIO 3a/1a4 SKOHOMUYECKON HalpaBIEHHOCTH.
Mogens JIeoHTbEBa MHOTOOTPACIEBOY YIKOHOMUKH.
JIuneiiHast MozieNIb OOMEHa.
DKOHOMHUYECKHE 3a7a4l, CBOASIINECA K CHCTEMaM JIMHENHBIX YpaBHEHUH.
OKOHOMHUYECKHE 3a7a4H, CBOASIINAECA K CHCTEMaM JIMHEMHBIX HEPABEHCTB.
[IpumeHenne QyHKIMI B 9KOHOMUKE.
WNuTepnonupoBanue GyHKUINM.
3ameuaresbHbIe ITPEebl. 3a1ada O HEIPEPBIBHOM HAYNCIECHUH IIPOLIEHTOB.
IIprioxeHnst NpOM3BOJHON B SKOHOMUYECKOU TEOPHUH.
10 DKOHOMHYECKUN CMBICT ONPEICICHHOTO HHTETpaa.
11. Iudpdepenunanbable ypaBHEHUS B YdKOHOMHYECKON TUHAMUKE.
12.Ilpumenenue (HyHKIMI HECKOJIBKUX IIEPEMEHHBIX B SKOHOMUKE.

CoNokwWNE

ITpoMexyTouHas aTTectanus 00ydaroIUXCcsl OCYIECTBISIETCS B (POPME IK3aMEHA C
MCIIOJIb30BAaHUEM CJIEAYIOLIMX OLIEHOYHBIX MAaTEPHAIIOB.

Bomnpocsl k 3xk3aMeny
(1 cemecTp, ouHas popMa 00y4eHUs1)

1. Bexkropsl. JInHEIHBIC ONepaliuy HaJl BEKTOPAMH.

2. JIuHEWHO 3aBHCHMbIC U HE3aBUCUMBIE CICTEMBbI BEKTOPOB, X CBOMCTBA.

3. basuc cucremsl BekTopoB. KoopauHaTe! BekTopa B 6a3uce. JlecTBYS Hal BEKTOPAMH
B KOOpJMHATHOU (hopme.

4. CxansipHOe MpOU3BEICHHE BEKTOPOB M €r0 CBOWCTBA. YTOJI MEXY BEKTOPAMHU.

5. OprtoHopmupoBaHHBIN Oa3uc. JlekapToBa cucteMa KOOpAUHAT.

6. Marpuibl, Buasl Matpuil. Onepanuu HajJ MaTpUIlaMU U UX CBOMCTBA.

7. OOpatuMble MaTpullbl. DIEeMEHTapHble MpeoOpa3oBaHusi Marpull. HaxoxneHwe
00paTHON MaTpPHIIBI C TOMOIIBIO JIEMEHTAPHBIX MPEe0OpPa30BaAHU.

8. Panr martpuiipl, onpesiesieHUe paHTa MaTPUIIbI IPUBEICHUEM K CTYIIEHYATOMY BHUTY.

9. Omnpenenurens, €ro CBOKWCTBA. BeIunciieHre onpeaeauTeneit 2-ro u 3-ro mopsaka.

10. Haxoxnenue oOpaTHOM MaTPHIIl C TOMOIIBIO TPUCOSTMHEHHOM.

11. AnrebGpanueckoe AOMOJHEHHE JJIEMEHTa MaTpullbl. BbeIumclieHne ompeaenurenei
nopsaka nN>3.

12. CoOcTBeHHbIE 3HAYEHHS U COOCTBEHHBIE BEKTOPBI MATPHIIHI.

13. JluHeliHble ypaBHEHUSI.

14. Cucrema nuHEHHBIX YypaBHEHUH, QOpMbI 3amuch. PaBHOCHIBbHBIE CHUCTEMBI.
Pazpemennsie CJIVY.

15. Pemenue cucteM TMHEWHBIX YpaBHEHUN METOJOM OOPAaTHOM MaTPHIIBI.

16. PemeHnue cuctem JIUHEHHBIX ypaBHEeHUH 10 dhopmynam Kpamepa.

17. Meron I'aycca. Ob1iee pelieHre CUCTEMbl TUHEHHBIX YPAaBHEHHH (Ha pUMeEpe).

18. Opnopomnass CJIY, ee cBoiicTBa. ANTOPUTM TNOCTPOCHHS (yHIAMEHTAIbHON
CUCTEMBI pellieHH (Ha mpumMepe).

19. CnocoOsI 3aaHus IPSMOM Ha TIIIOCKOCTH.

20. BsaumHOE pacmoIOKEHHUE JBYX MPSIMBIX.

21. VYron mexnay npsaMbIMH. PaccTosiHUE OT TOYKH 10 IPSIMOH.

22. CnocoObl 3a71aHus TNIOCKOCTH.

23. BsaumHoe pacmnofiokeHHe JBYX MIOCKOCTEH.
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24. Yron MexXay II0CKOCTSIMH. PaccTosiHuEe OT TOYKH IO TUIOCKOCTH.
25. CnocoObI 3a/1aHUsI PSIMOM B TIPOCTPAHCTBE.

26. Mopens JIeoHTbEBa MHOTOOTPACIEBON IKOHOMUKH.

27. bamaHcoBbIe MOAEIN B DKOHOMUKE.

28. Mogens MexXIyHapOIHON TOPTOBIIH.

Bomnpocsl k 3k3aMeny
(2 cemecTp, ouHasi popma 00yueHUs)

1. ®yHKIMM ¥ UX CBOICTBA. DIEMEHTApHBIE (PYHKIIMH U UX TPapUKH.

2.Ilpenen pyakmy Ha 6ECKOHEYHOCTH U B TOUKe. OTHOCTOPOHHUE TIPEIEIbI.

3.beckoneuyHo mManble (QYHKIMHM U UX CBOMCTBA. 3aMeyaTeIbHbIE TIPEeIIbl.

4. HenpepbIBHOCTh (YHKLMHU B TOUKE. Pa3pbIBBI IEPBOrO U BTOPOTO poja.

5. Omnpezenenne Npou3BOIHOM, €€ TEOMETPUUECKUI 1 SKOHOMUYECKUI CMBICIT.

6.1lpaBuna auddepenuupoBanus, TabaMIa NPOU3BOAHBIX. IIpoM3BOAHBIE BBICHINX
MOPSIKOB.

7. Ilpasuna Jlonutans. CiocoObl pacKphITUSI HEOMPEACICHHOCTEH.

8. OKcTpeMyMbI QYHKITHH, HEOOXOAMMBIN U JOCTATOYHBIE TPU3HAKH.

9. BrimmykiiocTs 1 BOorHyTOCTh rpaduka GyHKIuu. Todku neperuoa.

10.  Acwmmnrotsl. [TocTpoenue rpadgukos.

11.  DnacTUyHOCTH QYHKIHH.

12. OnpeneneHue M CBOICTBa HEONpeieNeHHOro uHTerpaiga. Tabiuia OCHOBHBIX
UHTETPaJIoB.

13.  Meroapl HWHTETpUPOBAaHUSA  (HETOCPEACTBEHHOE  HWHTETPHPOBAHHME, 3aMEHa
TIEpEeMEHHON, HHTETPUPOBAHUE TI0 YACTIM).

14,  3agaua BBIYMCIIEHUE IUIOIAAM KPUBOJIMHEHHOW Tpamnenuu. OCHOBHBIE CBOWCTBA
OTIPENIeTICHHOT O HHTETpaa.

15. ®opmyna HeroTona-JleiiOHuma. ['eomeTpudeckne MPUIOKEHHUS OMPEICIECHHOTO
MHTerpaa.

16.  TlonsTue GyHKIIMN HECKOJIBKUX NMEPEMEHHBIX, e rpauk. JINHUKM ypOBHS.

17. YactHble npousBoAHble (YHKIUMU  HECKOJbKMX  NEepeMEHHbIX.  [loyHbIi
muddepenmman.

18.  DxkctpemyM (DYyHKIHMU HECKOIBKUX MEPEMEHHBIX.

19. IlpousBoaHas o HanpaBiIeHUIO. ['paiueHT.

20.  ®DyHKUUMA O0JIE3HOCTH.

21.  TlpousBoacTBeHHasi HyHKITHUS.

22. Tlonarue muddepeHMATBHOTO YpaBHEHHsS, OOIIee U YacTHOE pEIICHHUS,
WHTETpaIbHas KpUBas, HaualbHBIC YCIOBUSI.

23.  Pemenue oObIKHOBEHHBIX AU (epeHIINabHBIX YPABHEHHUH IEpBOT0O MOPSIKA.

24.  Jluneiinble auddepeHATBEHBIE ypaBHEHHsSI BTOPOTO MOPSIKA C TMOCTOSHHBIMH
K03 hULIMEHTaMHU.

Bomnpocsl k 3k3aMeny
(1 TpuMmecTp, 04HO-3204HAast GopMa 00yUeHHUS)
1. Bekropsl. JIuneliHble onepanuy HaJ BEKTOPAMH.
2. JIuneliHO 3aBHUCHMBIE U HE3aBUCHUMBIE CHCTEMBI BCKTOPOB, UX CBOICTBA.
3. bazuc cucremsl BekTopoB. KoopnuHatel BekTopa B 6asuce. JlelicTBUS HaJ BEKTOpamMu B
KOOpAMHATHOU (opMe.



4. CkansipHO€ NPOU3BEIEHNE BEKTOPOB U €r0 CBOMCTBA. YTOJI MEXKIY BEKTOPaMHU.

5. OproHopMupOBaHHBIN Oa3uc. JlekapToBa cucTeMa KOOpAUHAT.

6. Marpwuriel, Buasl Matpull. Oniepaniny HajJ MaTpUIlaMU U MX CBOKCTBA.

7. OOpaTuMble MaTpULbl. DJIeMEHTapHbIe TpeoOpa3zoBanus MaTpull. Haxoxaenue oopaTHOi
MaTpPHUIIBI C TOMOIIBIO AJIEMEHTAPHBIX MPe0Opa30BaAHUA.

8. Panr MaTpuIpl, onpeeieHle paira MaTpyIlbl IPUBEACHUEM K CTYIIEHYaTOMY BUY.

9. Ompenenurens, ero CBOICTBA. Brruncinenue onpenenureneit 2-ro u 3-ro mopsaka.

10. HaxoxaeHue oOpaTHOM MaTpUIIbl C TOMOIIBIO MPUCOETUHEHHOM.

11. AnreGpanueckoe [OTMOJHEHUE OJJIEMEHTa MaTpullbl. Bbruncienue omnpeneiauTenei
nopsiaka nN>3.

12. CoOcTBeHHBIC 3HAUYCHUS U COOCTBEHHBIE BEKTOPHI MATPHIIHI.

13. JluneitHble ypaBHEHUS.

14. Cucrema nUHEHHBIX ypaBHEHMH, (QOpMBI 3amucu. PaBHOCHIIBHBIE CHCTEMBI.
Paspemennsie CJIY.

15. Pemenue cucteM TMHEHHBIX YPaBHCHHH METOIOM OOpaTHOW MaTPHIIHI.

16. Pemenue cuctem TuHEHHBIX ypaBHeHUH 10 hopmynam Kpamepa.

17. Meton ["'aycca. OOmiee perieHne CUCTEMbI IMHEMHBIX ypaBHEHUH (Ha MpuMepe).

18. Omnoponnas CJIY, ee cBoiicTBa. AITOPUTM MOCTPOSHUS PYHAAMEHTAITBHON CHCTEMBI
pelIeHui (Ha mpuMepe).

19. CmocoObl 3a1aHus IPSIMOM Ha TUIOCKOCTH.

20. B3amMHOe pacmonokeHne ABYX MPSMBIX.

21. Yron mexny npsMbIMU. PacCcTosiHHE OT TOUKH J0 TIPSIMOM.

22. CnocoOsl 3a1aHus IIOCKOCTH.

23. B3amMHOe pacmonokeHHne ABYX ITOCKOCTEH.

24. Yron MeXIy TUIOCKOCTSMHU. PacCTOSIHHE OT TOYKH 0 TIOCKOCTH.

25. CrniocoObl 3aaHust IPSIMO B TPOCTPAHCTBE.

26. Monens JIeoHThEBa MHOTOOTPACIEBON AYKOHOMHUKH.

27. BanaHcoBble MOJEIN B DKOHOMHUKE.

Bonpocsl k 3xk3aMeny
(3 TpuMecTp, 0OUHO-32049HAasA GopmMa 00yUeHHsI)

. OyHKIMK U UX CBOICTBA. DJIeMeHTapHbIe PYHKINU U UX TPaPUKH.
. Ilpenen pyHkmu Ha 6ECKOHEYHOCTH U B TOUKe. OTHOCTOPOHHUE MPEIEIbI.
. beckoneyHo Manbie GYHKIIMM U UX CBOWCTBA.
. 3ameyarenbHbIe PEIeIbl.
. HenpepriBHOCTH (pyHKIIMM B TOUKe. Pa3pbiBbl IEPBOrO U BTOPOTO pojia.
. Onpenenennie Npou3BOAHON, €€ TEOMETPUUECKUN U DKOHOMUYECKHUM CMBICIL.
. IlpaBuna nuddepenuurpoBanus, Ttabnuia MOPOU3BOAHBIX. I[IpOW3BOIHBIE BBICIIMX
MOPSIKOB.

8. IlpaBuna Jlonutans. CriocoObl pacKpbITUSI HEONPEEICHHOCTEH.

9. DkcTpeMyMbl GyHKINH, HEOOXOIUMBIN U TOCTATOYHbIE TPU3HAKH.

10. BeimykiocTs ¥ BOTHYTOCTh Tpaduka ¢pyHkuuu. Touku neperuda.

11. Acumnrotsl. [Toctpoenue rpadukos.

12. DnacTUYHOCTH QYHKIIHMH.

13. Omnpenenenue © CBOWCTBA HEONpPEACIEHHOT0 WHTerpana. TaOnuma OCHOBHBIX
MHTETPAJIOB.
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14. Meroabl HHTETpUPOBaHUs (HENOCPEACTBEHHOE NHTEPUPOBAHKE, 3aMEHA IEPEMEHHOM,
WHTETPUPOBAHUE T10 YACTAM).

15. 3apmaua BbIYMCIEHUE IUIOMIAAM KPUBOIMHEHHON Tpanenuu. OCHOBHBIE CBOICTBa
OIIPENIeIICHHOT 0 HHTErpaa.

16. ®opmyna HeroTona-JleliOHuma. ['eomeTpuyeckne TMPUIOKEHHUS OIPEICICHHOTO
WHTErpasa.

17. TlonsTue QyHKUIMU HECKOJIBKUX NTEPEMEHHBIX, €€ rpapuK. JINHUM ypOBHS.

18. YacrtHble Tpou3BOAHBIC GYHKIIMH HECKOIBKUX TTepeMeHHbIX. [lomubrit quddepenmnmar.

19. DkcTpemyMm QyHKIIUHM HECKOJIBKUX TIEPEMEHHBIX.

20. TIpowsBoaHas Mo HampaBieHHIO. [ pagueHT.

21. ®OyHKIHSA MOJIE3HOCTH.

22. IlpowsBoacTBeHHas! ()YHKITHS.

23. ITlonstue nuddepeHImaIbLHOTO YpaBHEHHUS, 00IIIee U YaCTHOE PEIICHHS, HHTETpalbHas
KpHUBasi, HAYaJIbHBIE YCIIOBHS.

24. Pemenue 0OBIKHOBEHHBIX TH(depeHIINATBHBIX YPABHEHHUH TIEPBOTO TOPSIIKA.

25. Jluneitnpie nuddepeHnMaibHble YpaBHEHHUS BTOPOTO TMOpPSIKA C TMOCTOSHHBIMU
K03 (pULIMEHTaMU.

IV. IEPEYEHD JIJUTEPATYPbI, HEOBXOJUMOM JJIs1 OCBOEHUA
JUCHUAIIJINHBI
4.1. OcHoBHAsI JIUTEPATYypa

1. Boicmas matematuka s akoHomuctoB / H.ILL. Kpemep, b.A. [Tytko, 1.M. TpumiuH,
M.H. ®puaman ; pen. H.III. Kpemep. — 3-¢ u31. — Mocksa : FOuutu-Jlana, 2015. — 482 c. : rpad.
— («3omotoii ¢GoHA poccuiickuX y4eOHUKOB»). — Pexum poctyma: mo moxmucke. — URL:
http://biblioclub.ru/index.php?page=book&id=114541

2. Xycuytaunos, P.III. MaTtemaTuka /Ui 5KOHOMUCTOB B npuMmepax M 3aaadax / P.II.

XycuyrauHoB, B.A. XXuxapes ; ®@enepanbHoe areHTCTBO MO 00pa3oBaHUI0, ['ocymapcTBeHHOE
o0pa3oBaTelbHOE YYpEeXKJeHHWE BhICHIETOo TpodeccuoHanbHOro oOpa3zoBanus «Kazanckuit
roCyJapCTBEHHBIN TexHoJornueckuii yausepcurer». — Kazanp : KI'TY, 2010. — Y. 1. — 262 c. :
TaluI., CXEM. — Pexum JNOCTyIa: o MTOJIIHCKE. — URL:
http://biblioclub.ru/index.php?page=book&id=258924

4.2. lonoJiHUTEIbHASA JJUTEpaTypa

1. Anukun, C.A. Marematuka g sxkoHoMmuctoB / C.A. Anuukus, O.U. Hukonos, M.A.
MenseneBa ; MuHucTepcTBO 00pazoBaHMsi M Hayku Poccuiickoil ®Denepanuu, YpalbCcKHii
dbenepanpHbI yHUBEpcUTET UM. TiepBoro [Ipesunenta Poccun b. H. Enpiiuna. — ExatepunOypr :
WznatenscTBO Ypanbckoro yHuepcutera, 2014. — 74 c. : tabn., wi. — Pexum nocryna: mo
noxmucke. — URL: http://biblioclub.ru/index.php?page=book&id=275625

2. O6mumii Kypc BbICIIel MaTeMaTUKHu s SkoHomucToB. [lox pen. B.U. Epmakosa. M.,
NH®PA-M, 2007. — 656¢.

3. COopHUK 3a/1a4 10 BhICIIEH MaTemaTHke st s3koHoMuctoB. [lox pen. B.M. Epmakosa.
M., UTH®PA-M, 2003. — 575c.
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4. Marematuka B skoHoMmuke. B 2 4. CononoBaukoB A.C., ba6aiiuieB B.A. u ap. M.: 2013.
Y.1-384c.;4.2-560c.

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

Ne
nn

Ccbliika Ha
HUH(OPMAUOHHBbINI

pecypc

HaumenoBaHnue pa3padoTku B
3JIEKTPOHHOM dopme

JocrynmHocTh

http://www.biblioclub.ru

DNEeKTPOHHO-OMOIMOTEYHAs! CUCTEMa
(OBC)
YHuBepcuTeTcKas
OHJIAIH

ouobmoreka

Perucrpanus
yepe3 000
YHUBEPCUTETCKUI
KOMIIBIOTED. B
JTajJbHEUIIEM
WHMBHUIYaJIbHbII
HEOI'PaHUYEHHBIN
JOCTYI U3 000
TOYKH, B KOTOPOH
MMeeTCsl 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 MaTEeMaTHUYECKUM
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,
COJEpKAIMK  pa3lenbl:  BbICHIAA
MaTeMaTHKa, MpUKIagHas
MaTeMaTHKa, IIKOJbHAS MaTeMaTHKa,
OJIMMITAA/THAS. MATEMATHKA.

Heorpannuennsiit
JOCTYII

http://www.e.lanbook.com

N3ngarenbcTBO «JIaHbY

Perucrpanus
yepe3 T000it
YHUBEPCUTETCKUN
KOMIIBIOTED. B
aJbHEHUIIIEM
VHJVBHyaJIbHbIN
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HEOrpaHMYEHHBIM
noctyr/

IBC «IOpawiTy

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

biblio-online.ru
Hocryn rocJie
perucTpanuu

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

VI. COBPEMEHHBIE [TIPO®ECCUHOHAJIBHBIE BA3bI JTAHHBIX
N UTHOOPMAIIMOHHBIE CITPABOYHBIE CUCTEMBI

I'APAHT

NHpopmanimoHHO-IpaBOBOM mopTa

CBOOOIHBIN 1OCTYT

Koucvasrantllimroc

Poccniickas KOMIIBIOTEPHAs
CIPaBOYHO-IIPABOBAasl CUCTEMA

CBOOOIHBIN TOCTYTI
www.consultant.ru

ZbMATH

MaremaTudeckas 0a3a  JaHHEBIX,
oxBartbiBaromas oxoso 4 000 000
JTOKyMeHTOB, wu3 Oonee 3 000
xKypHaioB u 170 000 xuHur mo
MaTeMaTHKE, CTaTHUCTHKE,
nH(pOpMaTHKE, ¢du3uke,
€CTECTBEHHBIM HayKam

JlocTyrt cBOOO HBIIMA

zbmath.org

http://www.biblioclub.ru

DJEeKTPOHHO-OMOMMOTeYHass  cHCTeMa
(OBC)YHuBepcuterckas ~ OuOIMOTEKA
OHJIANH

Perucrpanus yepes
T060H
YHUBEPCUTETCKHUI
KoMIibroTep. B
JaNbHENIIEM
MIPEA0CTABIISAETCA
HEOrPaHWYCHHBIN
WHIVBUAYaJIbHBII
JOCTYTI U3 JII0O0H
TOYKHU, B KOTOPOH
MMeeTCs TOCTYII K
cetu MHTEpHET

www.elibrary.ru

Poccuiickuili nHGOpMaIMOHHBIN OpTan
B 00JIaCTH HayKH,
TEXHOJIOTHH, METUITMHBI 1 00pa30BaHUs

CBoOOAHBIN TOCTYI

http://mathedu.ru

Maremaruueckoe oOpa3oBaHHUe:
001Ie10CTyITHAS AJICKTPOHHAS
oubnmoreka

CBOOOAHBIN TOCTYII

VIl. JUOEH3UMOHHOE U CBOBO/HO PACITPOCTPAHSAEMOE

INPOI'PAMMHOE OBECIIEYEHHE

[Ipu peanmuzanuu y4eOHOW NUCHUIUIMHBI MPUMEHSETCS CIEAYIOIIee JHIICH3MOHHOE

CBOOOJIHO paclpoCTpaHsIeMoe MPOrpaMMHOE 0OecieueHue:
- Microsoft Windows;
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- Microsoft Office;
- LibreOffice u nmp.

VIiIl. OBOPYJAOBAHUE U TEXHUYECKUE CPEJICTBA OBYUYEHMUSI,
HEOBXOJAUMBLIE JJISA OCYIMECTBJEHUA OBPA3OBATEJIBHOI'O
MPOLECCA IO AUCHUIIVIMHE

Y4eOHple  3aHATHA  TPOBOJATCA B AYOUTOPUAX,  YKOMIUIEKTOBAHHBIX
CHEIUaIN3UPOBAaHHON MeOeNbl0, B TOM YHCIE CTAllMOHAPHBIMH WA TEPEHOCHBIMU
TEXHUYECKUMHU Cpe/ICTBaMHU 00y4deHHUsl (MPOEKTOp, FIKPaH, KOMIILIOTEP/HOYTOYK).

CamocrosiTenbHas padoTa IPOBOJAUTCS B KaOMHETAaX, OCHAIIEHHBIX KOMIBIOTEPHOM
TEXHUKOW C BO3MOXKHOCTBIO MOAKIIOUCHUs K ceTh «HTepHeT» u obecneyeHneM 1ocTymna
B DJIEKTPOHHYIO HH(POPMAITMOHHO-00Pa30BaTEIbHYIO CPEy YHHBEPCUTETA.
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