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Pabouas mporpamMma quCHHIUIHHEL «MaTeMaTudecknii anann3» paspaborana
Ha ocHoBe OI'OC BO mno wHampaBmenmro noaroroku 38.03.01 DxoHoMuEKa,
YTBEPXKJIEHHOr0 IpuKazoM MunucTepcTBa obpazoBanus U Hayku PD 12 mos6ps
2015 r. Ne 1327.

ABTOp:!

KILH., npodeccop Kadempsl ‘é% " U.B. Coxkonosa
BBICIIEN MaTeMaTHKH

Pabouast mporpaMma 00CyK/IeHAa ¥ DPEKOMEHJIOBAHA K YTBEPKICHMIO pPELICHHEM
Kadepsl BeiclIel MaTeMaTrKl oT § anpens 2019 ., mpoTokom Ne§

3aBepyromuit Kadenpo W AADGD
BBICIIIEH MATEMAaTUKH A.T.H., M B.I'. 'purynenxuit
npodeccop 2. 8. Conocoba

Pa6ouas mporpamma onofpeHa Ha 3aceNaHUU METOJHYECKOM KOMHUCCHHM 3KOHOMH-
yeckoro GaxynsTera, mpotokoaNe 16 ot 20.05.2019 r.

IIpencenarens ‘

METOAMYECKOH KOMUCCHH a:f/‘——l'/ oo~ S

I-p 3KOH. Hayk, npodeccop Y/ _==>—AB. Tonma4es
PyxoBogurens

OCHOBHOH Ipo¢ecCHOHaIbHOM
oOpazoBaTenbHOM TPOrpaMMEI
KaH. 5KOH. HayK, NOIEeHT

"~

E.A. IIubanuxun




1 I.Ie.m; H 3aJa491 OCBOCHHUA NTUCIHUIIJINHDBI

Leabio ocBOCHUS TUCHUILTUHBI «MaTeMaTHUeCKUil aHaIu3» ABIseTcs Qop-
MHPOBAHUE KOMIUIEKCA OCHOBHBIX TEOPETUYECKUX 3HAHUM, TPAKTUYECKUN YMEHUN
¥ HaBBIKOB TI0 pa3jiesaM MaTeMaTHYeCKOro aHaIu3a, HEOOXOUMBIX ISl PEIICHUs
3a/1a4, BO3HUKAIOIIUX B IMPAKTUYECKON SKOHOMHYECKOM AEATEIBHOCTH.

3apaum:

— HU3Y4YECHUE TEOPETUYECKUX OCHOB IO Pa3esiaM MaTeMAaTHYECKOr0 aHajIu3a
JUIsl TIOHUMaHUsI OCHOBHBIX IPUHIMIIOB U METOJIOB cOopa, aHayn3a U o0pabOTKu
UHPOpPMallMU TPUMEHUTEIBHO K COBPEMEHHBIM XO3AMCTBYIOLUIUM CYOBEKTaM, a
TaK)K€ MHCTPYMEHTAJIBHBIX CPEACTB OOpaOOTKM MaTEeMaTHMYECKHX U CTaTUCTUYe-
CKHX JAaHHBIX;

— (popMUpOBaHUE 3HAHUI OTHOCUTEIBHO OCHOBHBIX METOJOB BBIYMCIICHUN U
ANTOPUTMOB PELICHUM 33/1a4 MATEMAaTUYECKOT0 aHAJIN3a, 4 TAK)KE YMEHUNA U HABBI-
KOB MX MPAKTHYECKOT0 MPUMEHEHU, (HOPMYIUPOBAHUS COOTBETCTBYIOLIUX BBIBO-
JI0OB HAa OCHOBAHUU IOJIyY€HHON MH(OpMaLNK, a TAK)KE aHAJIN3a pe3yJIbTaTOB pac-
YETOB U 0OOCHOBAHMSI MOJYUYEHHBIX BHIBOJIOB;

— (opMHUpPOBAHHE HABBIKOB PabOThl ¢ MAaTEMaTUYECKUM ammaparoM pasze-
JIOB MaT€MaTH4YE€CKOr0 aHAJIN3a JUISl OLICHKH IOJYYEHHBIX PE3YJIbTaTOB, a TaKKe
00OCHOBaHUs BBIBOJIOB 110 PE3yJIbTaTaM MPOBEACHHBIX PACUETOB U aHAJIM3A.

2 IlepeyeHb MIAHMPYEMbIX Pe3yJdbTATOB 00yYeHHS MO JAWCIH-
IUIMHE, COOTHECEHHBIX C IJIAHMPYEMbIMU Pe3yJabTAaTAMU OCBOCHMS
OIIOII BO

B pe3yibTaTe ocBOeHHS THCHUILUTUHBI (OPMHUPYIOTCS Cieayonue KoM-
neTeHunu:

OIIK-2 cnocoOHOCTh OCYHIECTBIATh cOOp, aHaIU3 U OOpabOTKY [1aHHBIX,
HEOOXOAMMBIX JJIs1 pelIeHHs Npo(deCcCHOHANBHBIX 3a/1a4.

OIIK-3 crocoOHOCTh BRIOpATh HHCTPYMEHTAIBHBIE CPEICTBA JIsl 00paboTKH
HKOHOMUYECKUX JTAHHBIX B COOTBETCTBUM C MOCTAaBJICHHOH 3adauei, MpoaHalIn3u-
pOBaTh pe3yJbTaThl PACU€TOB U 00OCHOBATH MOJYYECHHbIE BHIBODI.

3 Mecto nucuniuindbl B cTpykrype OIIOII BO

«MareMaTHYeCKUN aHaInu3y SIBIAETCA OUcHUIIMHON 0aszoBor yactu OITOII
BO moarotoBku oOyuaromuxcs no Hampasienuro 38.03.01 Dxonomuka, Hampas-
JEHHOCTb«DKOHOMUKA MPEANPUATANA U OpPTaHU3ALMI.



4 Oobem qucuuiuinHbl (180 yacos, 5 3a4eTHBIX eAMHUIY)

. O6beM, yacoB
Bunbr yueOHOM paboThI
Ounas 3aoyHas

KonrakTHas pa6oTa 83 19
B TOM YHCIIE:
— ayIMTOpHAs 110 BUaM

YAUITOpHaZ 1 BIA 80 16
y4eOHBIX 3aHSATHHA

— JICKIIUU 40 6

—— NpaKkTHYECKUe 40 10

- 1abopaTOpHBIE - -
— BHEAYIUTOPHAS 3 3

— 3a4eT - -

— BK3aMeH 3 3

— 3aIUTa KYpCOBBIX pa- ) )
60T (ITPOEKTOB)
CamocrosiTeibHas paGora

P 97 161

B TOM YHCJIE:
—— KOHTpOJIbHas pabora 27 9
—— MPOYHE BUJIBI CAMOCTOSI- 70 152
TeIbHOU padOThI
HToro no aucuuninze 180 180

5 Conep:xkanue TUCUUILIAHBI

[To uroraM M3ydaeMONIMCIUIIINHBI CTYJICHTHI (00yJaroniruecs) CIaroT 3K-
3aMeH.
JucrumnHa u3ydaercs Ha 1kypce, Bo 2 cemecTpe.

CopepxxaHue u CTPYKTYpPa JUCUHUILJIMHBI 110 04HOI opme 00yueHust

° Buabl yueOHoil padoThl, BKIKOYasA
é = CaMOCTOSITEIbLHYIO Pa0oTy CTY/I€HTOB
No T o E ? U TPYA0OEMKOCTh (B yacax)
n/ oM. =8| Ipaktu- | Jlabopa-
OCHOBHBIE BOIPOCHI SE| 3 CamocTo-
I 25| o | Jex YECKHE TOpPHBIE
=2 ATeIbHas
& 2 1002078 3aHATHUS | 3aHATUA pabota
QyHxyuu
Onpenenenue (yHKIUU, CIIO-
1 | cobbi 3amanms. Buaer uHTepBa- OIIK 5 4 4 i 13
noB. OCHOBHBIE AJIeMEHTapHble | -2,3
dyskuum:  y=kx+m, y=ax’+
bx +c, y=kixu y=xa, b, c,




Tema.
OCHOBHBIE BOIIPOCHI

dopMupyemsblie
KOMIIeTEeHIIU U

Cemectp

Buabl yueOHoli padoThl, BKJIOYAS
CAMOCTOSITEIbHYI0 PA00Ty CTY/ICHTOB
U TPYAOEMKOCTh (B Yacax)

Jlek-
AN

[IpakTu-
YECKUE
3aHSATUS

JlaGopa-
TOpPHBIC
3aHATUS

CamocTo-
sITeJIbHAs
paborta

k, meR), y = a", y = log.X, Tpu-
TOHOMETpPUYECKUE U OOpaTHbIE
TPUTOHOMETpUYECKHE  (DYHK-
nuu. I[lpumenenue QyHkui B
skoHOMUKe. OOnactb ompene-
JIEHUSl, MHOXXECTBO 3HAYCHUU
(GyHKIWHU, anTOpUTMBI MX Ha-
XoxaeHus:, npumepsl. Omnpene-
nenne rpaduka ¢yHkuuu. ['eo-
MeTpHUUYecKrue mpeodpazoBaHus
rpadukoB (yHKIUNA. YETHOCTH
(HEYETHOCTD) ¥ IEPHOUIHOCTD
GbyHKOMH,  ONpeneNleHus W
MIPUMEPHI.

IIpeoenvi
IlocnemoBaTeIbHOCTH, UX BH-
nel. [lonarue npenena noce-
noBaresbHOCTH. [ToHsATHE TIpe-
nena GyHKIUM, OTpe/ieeHus 1
npuMepbl. OCHOBHBIE TEOPEMBI
o npenenax. PackpsiTue Heko-
TOPBIX HEONPEEIEHHOCTEH.
3ameuaTeNbHbIE IpeAeibl. 3a-
Jladya 0 HeIpephIBHOM HavMce-
HUU IPOLICHTOB.

Onpenenenre HeMPepPbIBHON
¢ynkuuu, npumepsl. CBoiicTBa
(GyHKIUH, HETIPEPHIBHBIX B
Touke. OyHKIUH, HENTPEPHIB-
HbIE Ha MpoMexyTke. CBOKCTBA
(GyHKIMH, HETTPEPBHIBHBIX HA
otpeske. Knaccudukanus To-
YeK pa3pbiBa QyHKIUU. ACHM-
NTOTHI rpaduka QyHKIUH.

OIIK
-2,3

14

IIpoussoonasn

[IpousBognas Qynkuu. I'eo-
METpUYECKUH U  (PU3HUECKHit
CMBICIT TIPOU3BOAHOU. DopMmy-
76l ¥ npaBuiia auddepeHunpo-
BaHus. [IpaBuno Jlonurans.
IIpunoscenus npouzBoOHOU K
uccneo0osanuro GyHKyuu

CBsi3p  MeXAy HENpepbIBHO-
cTei0 U nuddepeHmupyemMo-

OIIK
-2,3

14




Tema.
OCHOBHBIE BOIIPOCHI

dopMupyemsblie
KOMIIeTEeHIIU U

Cemectp

Buabl yueOHoli padoThl, BKJIOYAS
CAMOCTOSITEIbHYI0 PA00Ty CTY/ICHTOB
U TPYAOEMKOCTh (B Yacax)

Jlek-
AN

[IpakTu-
YECKUE
3aHSATUS

JlaGopa-
TOpPHBIC
3aHATUS

CamocTo-
sITeJIbHAs
paborta

cTbi0. Bo3pactanue u yObiBa-
HUue (QYHKUIWHU, TpU3HAKU. Tou-
KU 3KCTpEMyMa M IKCTPEMYMBI
GyHKUMH, — OIpeneNleHus |
npumepsl. HeoOxoaumoe ycio-
BHE dKcTpeMyMa. [locTtaTouHoe
yciaoBue oskcrpemyma. Kaca-
TeJNbHAs U HOpMallb K rpaduky
¢byHkuun B TOuke. Bropas
npou3BoaHas (QpyHKIUH, (U3N-
YECKUM CMBICI. BBITyKIIOCTSD,
BOTHYTOCTb, TOYKHM Ieperuoa.
[Tpon3BoHBIE BBICHIMX TOPSI-
koB. C(Cxema wucclenoBaHUs
GyHKIMH W TOCTPOSHHE ee
rpaduka.Hanbonpiiee u Hawu-
MeHbIIIee 3HAa4YeHUs (QyHKIUH
Ha OTPE3KE.

[IpuMeHeHne NpPOM3BOJHON B
9KOHOMHUKe. M3nepkku mpous-
BoJicTBa. [IpoM3BOAUTENBLHOCTD
TpyAa. OyHKIUU TOTpeOICHUS
u cOepexeHusl. DIIaCTUYHOCTb.
CaoiicTBa 3JIaCTUYHOCTH

byHKIMH

Heonpeoenennwiii unmezpan
IlepBooOpa3nas ¢pynkuuu. Omn-
pelenieHue  HEeONpeAeIeHHOro
MHTerpaia, ero cBoicTpa, Tab-
JMIAa MHTErpaJioB OCHOBHBIX
aJeMeHTapHbIX (QyHKIUl. Me-
TOJIbI MHTETPUPOBAHUS: METOJ]
TaOJIMYHOTO HMHTETPUPOBAHUS,
3aMeHa TIepeMeHHoW  (anro-
pUTM), BHECEHHE TOJ 3HaK
muddepeHnana, HHTETPUPO-
BaHWe TO0 dacTsMm (dopmyra,
BBIOOD (yHKIMIT U 1 dVv).
WuTerpupoBanue TpUTOHOMET-
puuecKux (QyHKIMHA
WHTerpupoBaHne  HEKOTOPBIX
MPOCTEUIINX  palMOHAIBHBIX
npoOelt Buma
4 4

X—a

Ax+b
(x-a)"" x>+ px+q’

OIIK
-2,3

14




Tema.
OCHOBHBIE BOIIPOCHI

dopMupyemsblie
KOMIIeTEeHIIU U

Cemectp

Buabl yueOHoli padoThl, BKJIOYAS
CAMOCTOSITEIbHYI0 PA00Ty CTY/ICHTOB
U TPYAOEMKOCTh (B Yacax)

Jlek-
100505

[IpakTu-
YECKUE
3aHSATUS

JlaGopa-
TOpPHBIC
3aHATUS

CamocTo-
sITeJIbHAs
paborta

WuTerpupoBanue palnoHaib-
HBIX ApoOeii ¢ MOMOILBIO pa3-
JIO’)KEHUS Ha MPOCTEHIINE IPO-
ou.

HuTerpansl oT npocTerimmx
MppaMOHATBLHBIX ()YHKITHIA
[Ipumenenune HeompeaeneHHO-
IO UHTErpasia B )KOHOMHUKE.

Onpeoenennvlii unmezpa
[ToHsiTHE ONpENENeHHOro HH-
terpasia. ['eomeTpuueckuii u
SKOHOMHUYECKUN CMBICT OIpe-
JeleHHOro uHrerpaina. OCHOB-
HBbIE CBOMCTBAa M MpaBUJIA BBI-
YUCJICHUS] OIpPEACIICHHbIX HH-
terpanoB. @opmyna HproToHa-
JleiitbHumna. 3ameHa IEepeMeH-
HOM B ONPEIEICHHOM HHTE-
rpane. HHTerpupoBaHue 1m0
4acTsM B ONPE/ICTICHHOM UHTE-
rpane.

['eomeTpuyeckne U H>KOHOMH-
YECKUE MPUIOKEHUs OImpese-
NEHHOTO WHTErpajia: BBIYHCIIE-
HUE TUIOUIaJM TJIOCKOW (Ury-
pBl, HaxoxkjeHue o0bema IMpo-
nykiuu, kodddurmenta JHxu-
HU, JUCKOHTUPOBAHHBIA TOXO

OIIK
-2,3

14

Hughghepenyuanvuvie ypasHe-
HUSL

Huddepenunanbubie ypaBHe-
HUS C Pa3ICISIFOIINMUCS TIepe-
MeHHbIMH. OHOPOAHBIE AU ]-
(dhepeHIManbHbIE YpaBHEHHUS.
JIuneitnsle nuddepeHuans-
HbIC YPAaBHEHHMs. Y paBHEHUE
bepHyu.

OIIK
-2,3

Psowv

OCHOBHBIE TOHATUS, CXOOU-
MOCTb. OCHOBHBIE TEOPEMBI O
CXOJISLIUXCS YUCIOBBIX psaX.
[Ipu3Haku CXOOUMOCTH U pac-
XOJIUMOCTU PSIZIOB C TOJIOXKHU-
TEJIbHBIMU YJICHAMU: MPU3HAKU
cpaBaenus, Komm, JlanamGepa,

OIIK
-2,3

14




° Buabl yueOHoli padoThl, BKJIOYAS
E = CaMOCTOSITEIbHYIO Pa0oTy CTYIeHTOB
Ne s g = U TPYI0EMKOCTbH (B 4acax)
Tema. 29| 32
n/ g5 S Ipaktu- | JlaGopa-
OCHOBHBIE BOIIPOCHI S 2| 3 Camocro-
1 25| o | Jex YECKHUE TOpPHBIE
S S ATeIbHAast
g 02078 3aHATUA | 3aHATHUSA
S pabora
UHTETPAJIbHBIMN. 3Hakormnepe-
MEHHBIH psii. 3HAKOYepeayro-
nuiics psa. [pusnak JlenOHu-
1a.
Hroro | 40 | 40 | - | 97
Conep:kanue ¥ CTPYKTYpPa IMCHHUIIMHBI M0 3204HOH ¢opme 00ydeHnst
° Bujbl yueOHol padoThl, BKJIKOYAsA
E = CaMOCTOSITEIbHYIO Pa0oTy CTYI€HTOB
Ne Tema o ] ? U TPYAOEMKOCTh (B Yacax)
. [<5]
n/ 0 5| S [Ipaktuue- | JlaGoparop-
CHOBHBIC BOIIPOCEL | £ & | 3 Camocrosi-
i 25O CKHE 3aHsI- | HBIC 3aHATHUS
=5 Jlexuyn TeIbHas
& 2 TUS
pabora
@yuxyuu. I[pede-
4 i’ OIIK
1 | 1. Ilpoussoonas 23 2 2 2 - 50

Heonpeoenennuuii OTIK
2 | unmezpan. Onpede- 23 2 2 4 - 50
JICHHbLU UHMe2Pal ’

Jugpepenyuans- OIIK

3 | nole ypaenenus. 2 2 4 - 52
2,3

Paowi

Hroro | 6 y 10 y - | 152

6 IlepeyeHb Y4eOHO-METOANYECKOT0 ODecneYeH sl 1JIs caMo-
CTOATEJILHOM PadOThI 00YYAIOIIMXCS MO JUCHUILIAHE

Meroanueckue ykazaHus (IJ1s1 CaMOCTOSITENHHOM PabOThI)

1. Coxkonona U.B., Kamoxxnas T.A. Jluneitnas anredpa u MaremMatude-
CKH aHaJIM3: TUIIOBbIE pacyeThl s HanpaBiaeHui 38.03.01 Dxonomuka. KpacHo-
nap: Ky6 Ay, 2016. 70°c.— Pexum J0CTyTIA:

https://edu.kubsau.ru/file.php/111/Kniga Sokolova Kaljuzhnaja 1 .pdf



https://edu.kubsau.ru/file.php/111/Kniga_Sokolova_Kaljuzhnaja_1_.pdf

2. [lerynuna M.A., Kongparenko JI.LH. Maremarnueckuii ananus: cO.
tectoB — Kpacnomap : Kyol'AY, 2017. — 64 c.— Pexum pocryna:
https://edu.kubsau.ru/file.php/111/Matematicheskii_analiz_366314 v1_.pdf

3. Konnparenko JI.LH. Maremarnueckuii aHanu3: y4eO. mocoOuems
CTYJIEHTOB, oOyuaromuxcsi no HampasiaeHnto38.03.01 Dxonomuka. KpacHomap: —
000 «IIpuntTeppay, 2019. — 184 c.Pexxum JIOCTyIIA:
https://edu.kubsau.ru/file.php/111/ves tekst Matem.analiz_464379 vl _.PDF

/ MOH OLIEHOYHBIX CPEACTB VISl MPOBEIEeHN MPOMEKYTOYHO
aTTecTaAluu

7.1 IlepeyeHb KoMIEeTEeHUMI ¢ YKa3aHMeM ITanoB uX (JOPpMUPOBAHNS B
npouecce ocsoenusi OITIOII BO

OTansl (l)OpMI/IpOBaHI/IH KOMIIETEHIIUH T10 JUCHUITIIIMHAaM,

Homep cemecTpa
P p npakTukam B nporecce ocsoenus OIIOIT BO

OIIK-2 —cnocoOHOCTh OCYIIECTBIATH BHIOOP, aHAINU3 U 00pabOTKY JaHHBIX, HEOOXOAUMBIX JIJIS
penieHus mpodecCHOHAIBHBIX 3a/1ad.

1 Jlunetinas anrebpa

Mamemamuueckuu ananus

Teopmi BepOHTHOCTeﬁ N MaTCMaTH4YCCKas CTaTUCTHKA

MeToabl ONTUMAIBHBIX PEIICHHUN

Teopust Oyxrajrepckoro ydera

CraTtuctuka

Gl BR|WWWwIN

OcHOBBI ()MHAHCOBBIX BHIYHCICHUN

8 3amuTa BhITYCKHOM KBAIM(PUKAIMOHHON pabOThl, BKIItOYast
IIOJATOTOBKY K 3alIUTE U NPOLEAYPY 3aLIUThI

OIIK-3 - criocoOHOCTH BBIOUPATH HHCTPYMEHTAIBHBIC CPEJICTBA JIJIsT 00PabOTKH SIKOHOMUIECKUX
JTAHHBIX B COOTBETCTBUHU C MMOCTABJIECHHOM 3a7aueil, aHaIM3UPOBATh PE3YIbTaThl PACUETOB U
000CHOBATH MOJTYYEHHBIE BBIBOJIBI

Jlunetinas anrebpa

DKoHOMHUYECKasi ”H(popMaTHKa

Mamemamuueckuii ananius

Teopust BEpOATHOCTEN U MaTeMaTUYECKasi CTATUCTUKA

MeTo/1bl ONTUMAIIBHBIX PEIICHUIN

Teopus Oyxrajirepckoro yuera

OcHOBBI ()MHAHCOBBIX BHIYHCIECHUN

GO WWWIN |-

WHdopManinoHHbIE CUCTEMBI U TEXHOJIOTUU YIPABICHHS
npennpusTHeM (OpraHu3aiueit)

8 3amuTa BRITYCKHOM KBANU(PUKAIIMOHHOM pabOThI, BKIItOYas
IIOATOTOBKY K 3aIIUTE U MIPOLIEAYPY 3aLUTHI



https://edu.kubsau.ru/file.php/111/Matematicheskii_analiz_366314_v1_.pdf
https://edu.kubsau.ru/file.php/111/ves_tekst_Matem.analiz_464379_v1_.PDF

7.2 Onucanune noka3areJjieil 1 KpUTepHeB ONEHUBAHUS KOMIIETEHIMI Ha
Pa3JIMYHBIX 3TANAX UX (POPMHUPOBAHMS, ONIMCAHUE IIKAJIbI OLIEHUBAHUSA

[Inanupyemsle pe3yib-
TaThl OCBOCHUS KOMITE-
TCHUIUH (MHAUKATOPEI
JIOCTIDKEHUS KOMIIe-
TEHLIUN)

YpoBEHb OCBOEHUS

HEYJIOBJIETBO-
PUTETHHO

(MUHUMATBHBIN

HE JOCTUTHYT)

YAOBJIETBO-
PUTEIBHO
(MuHUMATTB-
HBIH, TTOPO-
TOBBII)

XOpOILIO
(cpenumii)

OTJINYHO
(BBICOKHIA)

O1eHouHOE
CPEICTBO

OIIK-2 cnocoGHOCTh OCYIIECTBJSITH €O
npo¢ecCHOHAIBHBIX 33124

op, aHaJu3 M 00padoTKYy NAAHHBIX,

HeOﬁXO)]PIMI)IX AJISA pelICHUS

na4;

noabupaTh MaTeMaTHye-
CKHE METOABI ¥ IPHUEMBI
TIPU U3y9IEeHUN SKOHOMH-

OOTKH JaHHEIX C
IEJIBIO PELIEHHS
DKOHOMHYECKHX
Bagaq

aHaym3a u 00-
paboTKu AaH-
HBIX C IIETBIO

PpELIeHHsE 5KO-

MaTHKH 1 cOopa,

aHanm3a u 00paboT-
KU JIaHHBIX C LEJBI0
PpeleHus 3KOHOMH-

3Harth (PparmeHTapHOE Henonnele Cdopmuposannsie, | Chopmupo-
OCHOBHBIC TIOHATHSA, M€~  [IPEACTABICHUEO- | MPEACTABICHUS | HO coJiepKalllue | BaHHBIE CHC-
TOJIbI, 3aKOHBI MaTEMaTH- [DOCHOBHBIX TIOHA{ 00  OCHOBHBIX | OTAENbHBIE TIpo0Oe- | TeMaTHUECKUe
KH, HEOOXOJMBIC IS THSAX, ONpENeleHH-| MOHATHAX, OI- | JbI MPEICTaBJICHUS | IPEICTaBIIe-
peuIeHNs 5KOHOMHUUYECKUX fIX, MeTOoJaxX W pelelieHHsX, 00 OCHOBHBIX NOHA- | HUA 00 oOc-
3az1ay; Bajayax MaTeMa- MeTojax M 3a- | THIX, OIpeIeleHH- | HOBHBIX  IO-
OCHOBHEIC IIOHATHS, ONI-  [THKH (JUCLMIUIMHE] JadaX MaTeMa- | sIX, MeTojaX W 3a- | HATHAX, OIl-
peneneHus, MeTOIbI 1 «(MaTeMaTU4eCKU | THKM (IUCLUIN- | JadaX MATeMaTUKH | PeIeleHHMsX,
3aa4u TUCIHUILTH- AHAII3)) JUHBl «MaTeMa- | (IUCHUIUIMHBI «Ma- | METOIax u
Hel«MaTeMaTn4ecKkuil TUYECKMHM aHa- | TeMaTMYeCKUH aHa- | 3ajadax Ma-
aAHAITH3Y; TIH3)) TIH3%) TEMaTHKH
OCHOBHbIE MaTeMaTHye- (TMCIUIUTNHEL
CKHE METOABI ¥ IPUEMBI «MaremMaTH-
peuieHus popMaIn30BaH- YecKHH  aHa-
HBIX 3aJ1a4; TIH3Y)

YMmern (PparmenTapusie | Hecucremnoe B nenom ycnemnoe, | Chopmupo-
MoAOHpaTh METOJBI Ma-  [yMEHHE CAMOCTOSI- | YMEHHUE CaMo- HO cojieprkaniee BaHHOE yMe-
TEeMaTuKH 11 coopa, TeTILHOIOAONPATE | CTOSTEIHHO oTaenbHbIe pobe- HHUE caMo-
aHanm3a u 00paboTKu METO/BI MaTeMa- | MoaOupaTh Me- | JIbl, YMEHHE CaMo- CTOSITENILHO
JAHHBIX C [ENbIO pelle-  [THKH JUIs copa, TOJIBI MaTeMa- CTOSITEJIBHO MOAOH- | MOAOHpaTh
HUSI DKOHOMHYECKUX 3a-  pHaNu3a u obpa- TUKH 1715 cOOpa, | paTh METOIbI MaTe- | METOJbBI Ma-

TEMaTUKH IS
cOopa, aHaH-
3a 1 00pabor-
KM JTaHHBIX C

HOM HOCHUTCIIAX,
HaBbIKaMHW IPUMEHCHUA
METOA0B MaTEMaTHUKHU IJIA
cbopa, aHamm3a u obpa-
GOTKH JIAHHBIX C [ETBI0
PpElIeHHUs SKOHOMUYECKHX
3aj1a4

OOTKH TaHHBIX C
[IeTBI0 PEIIICHUS
PKOHOMMYECKHMX
Bajgad

cbopa, aHayIM3a
1 00paboTKH
JaHHBIX C IIe-
JIBIO PEIICHHUS
DKOHOMHUYECKHX
3a1a4

cbopa, aHaJIM3a U
00pabOTKH JaHHBIX
C 1EJIBIO PEUICHUS
9KOHOMHUYECKHX
3a1a4

YeCKHUX SIBIICHHHI U po- HOMHYCCKHUX YCCKHUX 3aJa4 LECJIBIO pelIe-
IIECCOB, 3ama4d HHA DKOHO-
MHYCCKUX
3aza4d
BJIalIeTL OTCYTCTBI/IG HaBbI- d)parMeHTap- B 1eJIoM ycreul- Ycneuissie u
HaBbIKaMH pa6OTLI C Ma- KOB IPUMCHCHUA HBIC HABBIKHA HBIC, HO HECCUCTEM- CHUCTCMHBIC
TEMAaTH4YCCKUMU UCTOY- METOI0B MaTrcMa- TIPUMCHCHUA HBIC HABBIKU IIPU- HaBBIKHU TIPU-
HHUKaMH PIHCI)OpMaHI/H/I Ha [TUKH JJIs cGopa, METOOB MaTe- MCHCHHUA METOI0OB MCHCHUA MEC-
6yMa)KHOM ¥ BJICKTPOH- AHaJIM3a U 06pa- MaTHUuKH 1A MaT€MaTHKH 1A TOAOB MaTe-

MATHUKH OJIA
cOopa, aHaH-
3a 1 00pabor-
KU JaHHBIX C
LETBIO pelle-
HHS 9KOHO-
MHYECKUX
3aj1a4

Pedepar,
KOHTPOJIbHAS
paboTa, Tecr,
BOIPOCHI U
3aJIaHusl JJ1s
MPOBEICHUS
9K3aMeHa

OIIK-3 cnoco0HOCThI0O BHIOPATh HHCTPYMEHTAJIbHbIE CPedcTBa JJIsi 00pad0TKH IKOHOMMYECKHX JaHHBIXB COOTBET-

CTBHM C OCTABJIEHHO# 3az[aqel7i, NMPOAHAJIU3UPOBATDL PE3YJbTATHI PACUETOB U 000CHOBAThH MOJIYYCHHbIC€ BLIBOAbI

3HaTh

OCHOBHBIE HHCTPYMEH-
TanbHbIe cpeacTa «Ma-
TEMaTHYECKOTO aHaIHU3a»,
HEOOXOIUMBIE [UIS perie-
HUSL DKOHOMHYECKHUX 3a-
a4

(DdparmeHTapHOE
[peICTaBICHHE0-
OOCHOBHBIX ~HMHCT-
PyMEHTaIbHBIX
CpeacTBax Marema-
TUKH, HEO0O0XOIH-
MBIX JUIS PELICHUs]
PKOHOMHYECKUX
Bajgay

Henomnnbie
MIPECTABICHUS
000CHOBHEIX
HWHCTPYMEH-
TAIBHBIX CpeJl-
CTBaxX Marema-
THKH, HE00XO0-
JTIAMBIX IS
peleHus  3Ko-
HOMHUYECKUX
3a1a4

CdopmupoBaHHbIe,
HO coJieprKanme
oTenbHbIe  TIpobe-
JBI  TIPE/ICTABIICHUS
00OCHOBHBEIX HMHCT-
PYMEHTAIIBHBIX
CpecTBaX Marema-
THKH, Heo0xoau-
MBIX JUIS PELICHUs
IKOHOMHUYECKUX
3a/1a4

Cdhopmupo-

BaHHBIE CHC-
TeMaTHYECKUe
MpeICTaBIIe-
HHSI 00OCHOB-
HBIX HHCTPY-
MEHTAIBHBIX
cpencraax

MaTEMAaTUKH,
HEOOXOUMBIX
JUISL  peLIeHHs
9KOHOMHUYE-

PacuerHo-
rpaduieckue
paboTsl, pe-
¢epar, Tecr,
BOIIPOCHI U
3a7aHust U1
MIPOBEICHUS
9K3aMEHa




CKHX 3aJ1a4

Ymernb

BBIOMpaTh  MaTeMaTude-
CKHE HWHCTPYMEHTHI JUIS
00pabOTKH  SKOHOMHYC-
CKUX JAHHBIX C IIEJbI0
peuIeHuss SKOHOMHYIECKHX
3a1a4 M aHauu3a IMOJy-
YEeHHBIX PE3yJIbTATOB;

aJIeKBaTHO MOCTaBUTh
KOHKPETHYI0  IPHKIaj-
HyI0 3ajgady, BBIOpaTh

COOTBETCTBYIOIUH METOJ
U UHCTPYMEHT €€ pelle-
HUS,

(GOopMyIpOBaTE BEIBOJIBI
M0 pe3yNbTaTaM pelIeHHs
9KOHOMHMYECKHX 331ad H

(DparmMeHTapHbIe
YMEHHE CaMOCTOs-
TEIbHOCTABUTH U
peraTh TUIIUYHbIE
PKOHOMHUYECKHE
BaJa4M C UCIOJNb-
BOBaHHEM HHCTPY-
MEHTapusi MaTeMa-
TUYIECKOTO aHaIIN3a,

Hecucremnoe
yYMEHHE caMo-
CTOSITCIIHLHO
CTaBUTH U pe-
IIaTh TUITHYHEIC
9KOHOMUYECKHUE
3a7a4u C UC-
M0JIb30BaHUEM
HHCTPYMEHTa-
pus MaTeMatu-
YEeCKOTO aHaJIH-
3a

B nenom ycnemnoe,
HO cofiepxaniee
oTAeNbHEIe Ipobe-
JIbI, YMEHHE CaMO-
CTOSITENBHO CTAaBUTh
U pelarh TUMNY-
HbIE SKOHOMHYE-
CKHE 3aJ1a4M C HC-
HOJIb30BAHUEM HH-
CTpyMEHTapHs Ma-
TEMaTHYECKOT0
aHanM3a

Ccdopmupo-
BaHHOE yMe-
HHE caMo-
CTOSITENILHO
CTaBHUTh U
pemarh TH-
ITMYHBIE KO-
HOMHYECKHE
33/1a4M C HC-
TI0JIb30BAHHU-
eM HHCTpY-
MEHTapHs
MaTeMaTHde-
CKOTO aHaJIU-
3a

mpobieM;
Baaners OtcyTcTBHE ®parmeHTap- B nenom ycnen- VYcnemssle 1
HaBBbIKaMH [IPUMECHEHUS HaBBIKOBIIPH- HbI€ HaBBIKU- HbI€, HO HECUCTEM- CHCTEMHBIE
MaTeMaTUYEeCKOT0 HHCT- MEHEHUs MaTe- | NPUMEHEHUs Hbl€ HAaBBIKUIIPUME- | HaBBIKUIIPU-
pymeHTapus st o6pa- MaTHYECKOTO MaTeMaTH4e- HEHUS MaTeMaTuye- | MEHEHHUS Ma-
OGOTKH 3KOHOMHYECKUX HHCTPYMEHTa- CKOTO MHCTPY- CKOTO HHCTPYMEH- TEeMaTHIECKO-
JAHHBIX C LEJBIO pere- pust A7 pere- MEHTapHs UL Tapyst A7 PEIICHUsT | IO HHCTPY-
HUSL 5KOHOMUYECKHUX 3a- HUSL 5KOHOMU- pelIeHHs 3K0- SKOHOMHYECKHX MEHTapHs UL
Jiad ¥ aHaJIM3a MOTydeH- YEeCKHX 3a71ad; HOMHYECKIX 3amad; peuieHus
HBIX PE3YJIbTATOB; METOIUKOH 110- 3ajay; METOAUKOMN 10- SKOHOMHUYE-
METOAUKOM IOCTPOEHMs, CTPOCHUs, aHAIU3a| METOAUKOH CTPOCHUSI, aHATIHU3a CKUX 3a/1a4;
aHamM3a W INPUMEHEHUs [ NPUMEHEHUs NIOCTPOCHUS, U IPUMEHEHUS Ma- METOAUKOM
MaTeMaTU4YEeCKUX  MOJie- MaTeMaTW4eCKUX | aHaiuu3a U IpU- | TeMaTU4eCKUX Mo- NIOCTPOCHUS,
JIEH 171 OLEHKH COCTOS- MOAeNel it MEHEHHs MaTe- JleNel 1J1 OLCHKU aHaIMu3a U
HUS M TIPOTHO3a Pa3BUTHUS OIIEHKH COCTOSHHS | MAaTHUECKHX COCTOSIHUSI ¥ TIPO- TIPUMEHEHHS
9KOHOMHYECKHX SIBICHHH WM IPOTHO3a Pa3BH- | MoJeNeH st THO3a Pa3BUTHUS MaTeMaTHIe-
1 TIPOIIECCOB; THst 5KOHOMHYE- OIIEHKH COCTOSI- | 3KOHOMHUYECKUX CKHX MOJENeH
CKHX SIBIICHUH U HUS ¥ IPOTHO3a | SIBJIGHUH W IpOIec- | JUIS OICHKH
[pOLIECCOB Ppa3BUTHSA 3KO- cOB COCTOSIHUSL U
HOMUYECKUX IIPOTHO3a
ABJICHUI! U po- pasBUTUA
1[eCCOB SKOHOMHUYE-

CKHUX SIBJICHHI
Y TIPOLIECCOB

7.3 TunoBble KOHTPOJIbHbIE 3a/IaHUSI WJIM MHbIE MaTepHaJibl, He00X0-
AUMBbIE ISl OLlEeHKH 3HAHMHA, YMEHHUii, HABBIKOB, XapaKTePU3yOIUX 3TAMbI

¢bopmupoBanust komnerenuuii B npouecce ocsoenusst OINOII BO

PacueTrHo-rpaduueckas padora (mpuBeaeH npumep).
PacyerHo-rpadguyeckasi padora 1o reme

3agaua 1. [IycTs npou3BOAUTEIBHOCT TPYIa 3amana Gpopmyioit (t), roet —
uHTepBaa pabodero BpeMenu. Hailtu oObeM mpousBeseHHON nmpoaykuuu Q eau-

HUIL] TPOAYKIIHH.

«OmnpeneneHHbI HHTErpPaD

qt) =t +2t+5t=14
3agaua 2. HaiiTi 1MCKOHTUPYEMYIO CTOMMOCT:

a) B HaYaJILHBI MOMEHT BPEMEHHU;
b) 3a ompezeneHHbIi IEPHO BpeMeHH t;




C) MpH HEeNmpeKpalarIeMcs ICHSKHOM TTOTOKE.

®dyukuus pentsl R(t) muH. py0./roa, monydaemas OT 3EMEIBHOIO ydacTKa
IIPH TOJIOBOM MIPOIIEHTHOM CTaBKe P%3agaHa ypaBHCHHEM:

R(t)=2e°",p=8t=5

3anaua 3. Jlana GyHKIUA TpEaeIbHBIX W3ACPKEK (M3ACPKKH HA TIPOU3BOJ-
CTBO JONOJIHUTENLHOMN BhIMTycKaeMoil eauHuibl npoaykiuu tosapa) MC . Haittu
¢dynkuio m3aepkek C=C(Q) ¥ BBIYHUCIUTh U3JCPKKH B Clydac MPOU3BOJICTBA (]
SIMHMI] TOBapa, €CIIM U3BECTHO, YTO M3ACPIKKH ISl TPOU3BOICTBA MIEPBOM CIUHH-
1161 TOBapa coctaBmm Ci=50 pyo.

MC =3¢° + 450 —200,1<q< 20

3apaua 4. [log cTpOUTENBCTBO TUAPOIIEKTPOCTAHLIMN 337aH HEIPEPBIBHBIN
JIeHeKHbIi ToToK co ckopocthio | (t) (Mmpn. py6./ron) B Teuenue t et ¢ rogooit
IPOLIEHTHOM cTaBKoW P%. HaliTu AMCKOHTUPOBAHHYIO CTOMMOCTB 3TOT0 MOTOKA.

I(t)=-5t+7,t=3,p=8%

3agaua 5. Haiitu cpenHee 3Ha4YE€HHE U3JIEPIKEK, BBIPAKEHHBIX B JIEHEKHBIX

eANHUIIAX, eclid 00BEM MPOAYKIHMHU X MeHsieTcsa oT 0 10 t equHu. Yka3zate o0beM
IPOIYKLUHU, TP KOTOPOM U3AEPKKH MPUHUMAIOT CPEHEE 3HAUCHUE.

2x% +2x+3,t=2
KonTpoabHbie padoThl (IpHBeaeHbI PUMEPHI)

KonTpoabnas padora Nel
«CsoiicTBa pynkuuii. [Ipenesann
1. HaitnureobmactponpeaeneHusGyHKINH:
1 X—1

a) V= +Ig b)Y =tg2x + 3x?
) P73 exve x+1'P)

2. HaiinureobmacTb3HaUCHHHUPYHKITHN:
y=-2,7c0s(2x +4)—-35

3. OmnpenenuteueTHOCThYHKITHIA:
_ 2-2c0sX
4) Y= cosx

4. Vicnonp3ys TeOMeTpUuUYeCcKre mpeodpa3oBaHus, MOCTPOUTH rpaduK PyHKITUU:

3
=—-2
y Xx—-1

5. Haiitn HauMeHbBIIHI TOJIOKUTEIBHBIN TEPUOa (PYHKITUU:

b) y=sin3x- tgx

X
—tg 2 —1.
y=4 5
6. BerancoutenpenenbipyHKITUI:
x2 -1 x3 —4x? +3x—1

) X—8
lim ——— lim —————¢) lim
a) X—>8§/§—2b) X—>—1x2+3x+26) X—00 X3 4+ 3XZ + 2X — 2




TecThI(MpUBEIEHBI TPUMEPHI)

1. Iuddepennnanbnoe ncuncnenue GyHKIUN OTHON EpeMEHHON

O6nactpio onpeneneHus GyHKIIIU

1.(-00; +o0)

1 2x-3 —0 — -5 :
y= 2X SIBJISICTCA ... Vz'( %, 5)U( 5 S)U(5’ +OO)
X" =25 3.(-00; -5) U (-5; +o0)
4. (-o0; -5] U [-5; +o0)
CKOJIBKO TOYEK Iepernda nMeet pyHKIus 1. 0
2 2x -1 v 2. 1
= X2 3. 2
4. 3
CKoJBKO TOYEK repernda nMeeT QpyHKIUs vi1 O
3 1 2. 1
y=3+-_. 3. 2
X 4. 3
1. 0
4 23X +1 v2 oo
Berunciauth !(l_fllm 3. %
4. 2
s | 5 lim 2x° —x+1 .
praucauts M T8
Ipomssonnas pyskuun = 3SIN(2x —1) pas- 1. y=-6cos(2x-1)
6 | ma... v 2. y=6c0s(2x-1)
3.  y=-6xcos(2x-1)
4. y=23cos(2x-1)
Haiiti Touku skcTpeMyma QyHKIUH 1. (0;0)
Tl y=x*+4.. v 2. (0;4)
3. (40
4. (1;1)
I'paduk QyHKIHH vi1 p>0,y'<0,y"<0
8 ™\ 2. ¥y>0,)'<0,y">0
P 3. y>0,y,>0,y”>0
Ha IPOMEXYTKe (a;b) COOTBETCTBYET yCIIOBH- 4. y>0,y">0,y"<0
M. ..
2. OYHKIIMM HECKOJbKUX MEPEMEHHBIX
YacTHas IpOU3BOJHAS Z;} GyHKIUM 1. 2x-15y*+15
) 2 =X -y +15x +10 pasHa... 2. 2x+15
3. x+10
v 4. —3y2
YacTHast Mpou3BOIHAS 0 X QYHKIIUU v 1. y+COSx
10| z=yx+cos5y+sinx pasHa... 2. Y+X+C0S5X
3. Xy+Sin5x

4. y+cos5x




3. HTerpaibHOE UCYUCIIEHUE

TepBooGpasHast GyHKLUH ) = x' paBHa... 1. 7x®
11 1
v 2., =8
8
1
3. Zx'+cC
7
1
4. Ly
5
3 18
12 | MWurerpan I(x2+3)dx paBeH. ..
0

Pemmth BOIIPOC O CXOOAMMOCTH HMHTEIrpaia dX

1. cxomutcsa u paBeH 1

13 ) 3X 2. cxoautcs v paBeH 0
v 3. pacxoautcs
4. cxonuTcs U paBeH -1
4. IndbdepeHunanpuble ypaBHEHUS
OO6mmm pemenneM auddepeHnnanbHOro 1. y*+C
14 | ypauenuss ' =2Xx smasercs... v2 2+C
3. 2xX*+C
4. X
- —+C
2
[Mopsnok muddepeHmanbHOrO ypaBHEHUS
15 y”’:x2+2x—1... TpeTHi
YacTHOMY pemIeHN O JINHEWHOTO HEOTHOPOAHO- 1. y=Ae* +Be™
16 | ro nuddepeHnnanbHOro ypaBHEHUs 3y
y"+2y"' =15y = x —3 10 BUJy €TO NPaBOii YacTH 2. y=e Z(Ax + B)
COOTBETCTBYET QYHKIIHSL. .. 3. y=Ax"+Bx
v y= Ax+ B
YacTHOMY pEIEHUIO TUHEUHOTO HEOAHOPOIHO- 1. y= Ae3* + Be 5
17 l"()”,[[I/I(l)(I:epeHI_II/IaJII;HOFO YpaBHEHUs ) 2. y= 3% ( Ax+ B)
V"+2y' =15y =x*+1 no Buny ero npasoii gac- )
v 3 y=Ax"+Bx+C
TH COOTBETCTBYET QYHKIUS. ..
4. y=Ax+B

18

OO0muM peneHreM TMHEHHOT0 0JTHOPOAHOTO
g depeHINaTbHOT0 YpaBHEHHsI BTOPOTO MOPS -
Ka C MIOCTOSTHHBIMU KO3 UIIMEHTaMH
V"'—49y =0 aBusercs. ..

1. y= Cle —49x% + C2€49X
v2 y=Ce™+C e’
_ 7
3. y=C+Ce™
4. y=Ce™+xCpe'™

5. Psabl
CyMMO# NIEpBBIX TPEX YICHOB psAJia 2 1
19 2 SIBIISICTCHAL. . . 6
N+l
€H II0CIeI0BaTCILHOCTU il n?
20 1. (ln = (—1)

Oo6muii u
ii_ .. MMeeT BUI. ..
J_J_J_

N




n2
2. a,= (_l)n =
Jn
2
Y 3 an = n—
n
2
4 an = 21
n
CyMMOi1 IEpBBIX TPEX YJICHOB psjia 1 E
21 | & 1 2
Z SIBJISICTCSL. . .
=3n+1 , 138
140
3 L
21
v 4. ﬂ
140

Tembl pedepaToB (IpUBeAEHBI IPUMEPHI)
[TpumeHneHre GyHKIUH IBYX IEPEMEHHBIX B 3a/1a4aX SKOHOMUKH
[Tpumenenue nuddepeHnnaibHbIX YpaBHEHUM B 3KOHOMUKE
[Ipumenenue auddepeHumanbHbIX YPaBHEHHU EPBOTO MOPSIIKA B SKOHOMHUKE
[TpousBoacTBeHHAsE (DYHKIIMS
MaremaTnueckoe MOAEIMPOBAHNE SKOHOMHYECKUX ITPOLIECCOB
Hcnonp30BaHne MATEMATUYECKUX METOJIOB B DKOHOMUKE
Mopnenb pblHKa ¢ MPOTHO3UPYEMBIMHU LieHaMH (AuddepeHunanbHble ypaBHEHUS
BTOPOIO MOPSIAKA)
HeroToH u Jleitbnuil — TBOPIIBI MATEMAaTUYECKOTO aHAIU3a
Brimaromuecs anaantuku XIX Beka
bonasenTypa®panuecko KaBanbepu — UTaIbIHCKUN IPEATEYa MATEMaTUUECKOIrO
aHaIu3a
MaremaTtuka B pab0oTe SKOHOMHUCTA CEIHCKOTO X035HCTBA
QyHKIHMU MOJIE3HOCTH
Oco0eHHOCTH KpUBOM Oe3pa3Inyus U MpeaeIbHON MOJIE3HOCTH
IIprmeHeHue Mpou3BOAHON B DKOHOMUKE

BOl'[pOCLI U 3a1aHUA QI NPOBCACHUSA IMTPOMEKYTOIHOI'0 KOHTPOJIHA

Komnemenyus: cnocobnocms ocywecmenames coop, anaius u oopabomky
OAHHBIX, HEOOXOOUMBIX 07151 pewenust npogeccuonanvivix 3a0au (OIIK-2)

Bonpocsl k 3k3amMeny

1. ®ynkuus. AIropuT™M HaXOXKIeHHUS 001aCTH ONpPEeIICHHs.
2. OcHOBHBIE BJIEMEHTApHbIE (PYHKIIMH, TPUMEPBHI.



I'paduk pynkunu. YeTHOCTH (HEUETHOCTD) M MEPUOUYHOCTD (PYHKIIHIA.
['ecomeTpuueckue mnpeoOpazoBanus TpadukoB (PyHKIMNA (TIapauieTbHBINA
MIEPEHOC, CYKATHUS M PACTSKCHUSA).

[TonsiTue mpenena nocienoBarenbHoCcTH. [loHATHE TIpenena GpyHKIuN.
OcHOBHBIE TEOPEMBI O Tpeeax. 3aMmedaTesbHbIe MPeIeIbl.

s~ w

. |0 o0
PackpbITHe HEOIPEICIEHHOCTEH [5} [—}; o0 —o0].
o0

3aaya 0 HeNPEPHLIBHOM HAUMCIIEHUH TIPOLIEHTOB.

. HenpepwiBaocTb pyHkmu. CBoiicTBa (QyHKIIHIA, HEMPEPHIBHBIX B TOUKE.

10 @DyHKIMHU, HETIPEPHIBHBIC HA IPOMEKYTKE. TOUKM pa3phiBa U UX KiIacCH(Pu-
KaIusl.

11.AcumnToThl Tpaduka QyHKUIHUH: OomnpeaeiacHue, GopMysibl BEPTUKAIBHOM,
TOPU30HTAIBHOM U HAKJIOHHOW aCUMITOT.

12.1lpon3Boanast pyHKIUU: OMpeeNieHne, TeOMETPUIECKUil, (PU3nIecKuii u
SKOHOMHUYECKUN CMBICIIbI TPOU3BOAHOM.

13.®opmynsl guddepentmpoBanus. [Ipasuna nuddepennrpoBanus.

14.9xoHOMHMYECKHE TPUIIOKEHUS MPOU3BOJHONU. W31epKKu NpoU3BOACTBA,
IPOU3BOAUTENBHOCTD TpyAa. OyHKIIUHN NOTPEOICHUS U COEPEKEHHUS.

15.9nactuyHocTh. CBOMCTBA JIACTUYHOCTH (DYHKITUU.

16.CBsi3p Mexy HEmpephiBHOCTBIO U Juddepennupyemoctsio. [IpaBuiio
Jlonurans.

17.Bo3pacranue u yObiBaHue (QYHKIIHH.

18.MakcumyM 1 MUHUMYM (YHKITUH.

19.KacatenbHas u HopMalb K rpaduky GyHKIIUN B TOUKE.

20.BTopas nmponsBoaHas GyHKIMU. [Ipon3BOAHBIC BBICIIMX MTOPSIIKOB.

21.BpImyKIJIOCTh, BOTHYTOCTH rpaduka ¢pyHkimu. Touku neperuda.

22 .UccnenoBanue GyHKIIUU U TTOCTpOEHUE ee Tpaduka (cxema).

23.Haunbonpiree u HanMeHbIIIee 3HaAYCHUS (PYHKITMH Ha OTPE3KeE.

W N oo

IIpakTyeckue 3a7aHus sl IK3aMeHa (IpUMepPbI)

_Xx=2) i 1960 Iim(l—ijn ,

3agaua 1. Bemuucnute npenensr lim 3
X

-2 2x? —6x+4" x-0tg(6x)

2 32
lim(1+6x)x , Ilm( XX o j

x>0 x| 7x° +3x° +7x
3agaua 2. Haiitu TOYKH pa3psbiBa, ONPENEIIUTD 170:¢ TUII
_sinx y = X+3
(x=2)%*"" |4x+3|’
o sinx tg x
3amaya 3. HaliTu npou3BoAHYIO QYHKIUH Y = . In gz :
X

. 1,2
3amaua 4. HaliTu mpou3BOAHYIO TPETHETO MOPsiAKa QYHKIUU Y = Eln X.

Bagaua 5. Haittu muddepernman pynkunu y = 2In(sinx).



Komnemenyus.: cnocobnocms 8bibpams uHCMpyMeHmaibHvle cpedcmsea 0iis
00pabomKUu IKOHOMUHECKUX OAHHBIX 8 COOMBEMCMBUL C NOCMABIEHHOU 3a0ayell,
NPOAHATUZUPOBAb Pe3VIbMambl pacyemos U 0O60CHO8aAMb NOJIYYEHHbLE 8blBOObL

(OI1K-3)
Bonpocsl k 3k3amMeny

. Onpenenenne HEONMpeAeIEHHOTO UHTErpaa, ero CBOMCTBa.
. Tabmmia uaterpanos (15 dbopmymn).
. MeTroabl MHTErpUpOBaHUs: TAOJIMYHBIHI, 3aME€HA IEPEMEHHOU (AJTOPUTM).
. UaTerpupoBanue mo yactsam (Gpopmyia, BeIOOp GyHKIHMi U 1 dV).
. UHTerpupoBaHne NpoCTeUIIUX palmoHaIbHbIX Ipodeit ITuna
. UHTerpupoBanre mpocTeinux pauoHaibHbIX Apodeit |1 Tuna.
. UHTerprpoBanre mpocTelmx palnoHaibHbIX Apooeit |lltuna
. MHTerpupoBanre mpocTelimx paiuoHaIbHBIX Apooeit 1V tumna.
. InTerpupoBanue pamoHAIBHBIX APOOEH C MOMOIIbIO PA3JI0KEHUSIHA MPO-
cTeiime (MEeTo/ HEOpeAeIeHHBIX KOd()DPUITUEHTOR).
10. MaTerpupoBanue NpoCTEUINX UPPAMOHATBHBIX (QYHKIIUMN.
11. BeruucieHue HHTErpaioB Bﬂnajsinm X-C0s" xdx .

O©oOoO~NO OIS, WN —

12. BpluKclIeHHE WHTErPajioB BHJIA Jsin oX - COSBxdx JCOS oX - CosSBxadx
Isinax -sinBxdx.

13. OnpenencHABINA HHTETPAJT: OTIpEIEIICHUE, TeOpeMa CYIIIECTBOBAHHUS.

14. 'eoMeTprUUECKUil CMBICII ONPEIECICHHOTO UHTErpajia, OCHOBHBIE CBOMCT-
Ba, IIpaBUJIa BBIYUCIICHUS.

15. ®opmyna HproTona-JleliOnuia. 3aMeHa mEepeMEHHOW B OMPEEICHHOM
uHTerpane. aTerpupoBanue mo 4acTsiM B ONpe/e]ICHHOM UHTETpalie.

16. IlpumeHeHne OMpeeIeHHOTO UHTErpasa: BHIYMCICHHUE TUIONIAAN KPUBO-
JIMHEMHOM Tparleluu.

17. DxoHOMHUYECKUE MPUIIOKEHUS ONIPEACICHHOTO HHTErpaa.

18. UucnoBble psisibl: ONPEAEIeHNE, OCHOBHBIC MMOHSATHUS.

19. Teopembl 0 CXOIAIIUXCS YACTOBBIX PsIIax.

20. ITpu3HAKK CXOTUMOCTH U PACXOAMMOCTH PSIOB C MOJOKUTEILHBIMH YJIe-
HaMH.

21. 3nakonepeMeHHbIN psia. 3Hakouepenyrouuiics psia. [Ipusnak JleiOnuia.

22. Jlupdepennmanbabie ypaBHeHUs1. OCHOBHBIE MOHATHS.

23. luddepenimanbHbie YpaBHEHUS C Pa3ACIISIONIUMHUCS TIEPEeMEHHBIMU. AJI-
TOPUTM PEIICHHUS.

24. Ongnoponnbie nuddepeHIuanbHbIC ypaBHEHUSI.

25. Jluneitnsie nudpepennmanbubie ypasHeHus. Meron bepaymu.

IIpakTnyeckue 3agaHus AJs IK3aMeHa (IpuMepbl)



2
. X" =1+Inx
3anaua 1.Mcnons3ys npasuio Jlonurans, HalTH npenen |Xlr711—eX .
- -

2
3agaya 2.Haiftu acumnToTsl rpaguka (GyHKIUU y=X+—321. Pesynprar
X+

n300pa3uTh Ha Tpaduke.
3agaua 3.Haiitu Touku neperu6a rpaduka Gynkumm Y = X' —8x> + 242,

X
3agauya 4.Iloctpouts rpaduk GyHKIUH Y = 2 _q1 > IPOBE IOIIHOE HCCITe-

-1
noBaHUE (HYHKIIUH.
3amaya 5.Haiitu wnHauOonbliee W HauMEHbIIEe 3HAYeHUS QYHKIIUH

y = x° —8x* + 24X Ha otpeske [0,3].

7.4 MeTroauveckue MaTepuaJibl, oNpeaeJsoiiie Npoueaypbl OleHNBa-
HHUSl 3HAHUM, YMEHHMH, HABBIKOB XapPaKTEePU3yWIUUX 3Tanbl (GopMHUPOBAHMSA
KOMIIeTeH NI

KonTponpe ocBoenns aucuuiuinebl «MartemaTuka» MpOBOIUTCS B COOTBETCT-
Bun ¢ [InKy6I'AY 2.5.1 «Texkymuii KOHTPOIb YCIIEBAEMOCTH M MPOMEKYTOUHAS
aTTecTanus o0y4Jaromuxcs.

PacueTrHo-rpadmueckass padora — HWHIUBUAYAJIbHBIC 3aJaHUs IJISI CaMO-
CTOSITENIbHON paboThl, XapaKTepU3yIoIecs OOIIe TEMaTUKONW U OTIMYAIOIIUECS
PacUYEeTHOM YaCThIO JUISl KaXKJ0I0 BapyaHTa.

Kpurepuu oueHky npu npoBeeHUM pacyeTHO-rpaduyeckux pador

OTMeTKa «OTJIMYHO0» — paboTa BBINOJHEHA B IOJHOM 00beMe, 0e3 omMnOoK B
pacyerax, IpUBEACHBI BCE MPOMEKYTOUHBIE BEIYMCIICHHUS .

OTmeTKa «XOpomo» — padoTa BBIIIOJHEHA B LIEJIOM MPaBUJIBHO, C HEOOJb-
IIMMU TOTPEIIHOCTSAMU B 1-2-X 3a7aHUSIX, HE BIUSIOIIUX HA OTBET.

OTMeTKa «yAOBJIETBOPUTEIBHO» — pad0OTa BHIIIOJHEHA IIPABUIILHO HE MEHEE
4YeM Ha JIB€ TPETH.

OTMeTKa «HeyA0BJIeTBOPUTEIbHO» — paboTa BBINIOJIHEHA IPABUILHO MEHEE,
YeM Ha JIBe TPETH, C IpyObIMU OIIMOKaMH B pacueTax WJIA HE BBIIOJHEHO MOJHO-
CTBIO.

Pedepar — 3T0 KpaTKO€ U3JI0KEHUE B MUCbMEHHOM BHUJIE COJICPKAHUS U
pe3yiabTaTOB HWHIMBUAYAIBHOW Yy4EOHO-HCCIEIOBATEIHLCKON JI€STEIHbHOCTH,
MMEEeT perjiaMeHTUPOBAHHYIO CTPYKTYpPY, coiepkanue u odopmienue. B yct-
HOU (popMe peanusyeTcs Kak JT0Kja] Ha KOHGEepEeHIIUH.

TpeGoBanus Kk HanMcaHUIO pedpepaTa
Pedepar — 310 KpaTKO€ M3MIOKEHNE B TUCBMEHHOM BHJIE COJIEPKaHUs U pe-



3yJNbTaTOB WHIUBUAYAIbHONW Y4eOHO-HCCIEAOBATEIbCKON AEATETbHOCTH, HMEET
periiaMeHTUPOBAHHYIO CTPYKTYpY, coaepxanue u opopmienue. Ero 3amauamu sB-
JISTIOTCS:

1. ®dopmupoBaHre YMEHHI CaMOCTOATENIbHON paboThl C UCTOUHUKAMU JIUTE-
paTyphbl, KX CUCTEMaTU3aIluS;

2. Pa3BuTHE HaBBIKOB JIOTUYECKOT'O MBIIIUICHHUS;

3. Yruy6Osenue TeopeTHuecKX 3HaHUH 10 MpoOJIeMe UCCIIeI0BAHMUS.

TexcT pedeparta JOMKEH cofepx aTh apTyMEHTHPOBAHHOE U3JI0KEHUE OTIpe-
NeNeHHoM TeMbl. Pedepar momkeH ObITH CTPYKTYypHUpOBaH (IO TJIaBaM, pasfeliaM,
naparpadam) M BKIIOYATh pa3/eiibl: BBEACHHE, OCHOBHAs 4YacTh, 3aKJIIOYCHUE,
CTIHCOK HCIIOIb3yEeMbIX HCTOYHUKOB. B 3aBHCHUMOCTH OT TeMaTuku pedepara K He-
My MOTYT OBITh O(hOPMIIEHBI MPUIOKEHHS, COACPIKAIINE JOKYMEHTBI, HILTIOCTpa-
ITUH, TAOJIUIIBI, CXEMBI | T. 1.

[Tpu onenke pedepaTta UCTIONB3YIOTCS CIAEAYIOLINE KPUTEPHUHU:

1. HoBu3zna pedepupoBaHHOTO TEKCTA:

—  aKTyaJbHOCTb MPOOJIEMBI U TEMBI,

— HOBH3HA M CAMOCTOSITEILHOCTh B IIOCTAHOBKE MPOOJIEMBI, B (POPMYIIHPO-
BaHMM HOBOT'O acCIleKTa BHIOPAHHOM JIJIs1 aHAJIM3a POOJIEMBI;

—  HaJM4Me aBTOPCKOM MO3UIMHU, CAMOCTOATEILHOCTh CYXKICHUMH.

2. CteneHb PacKpbITUS CYIIHOCTH MPOOIIEMBI:

— COOTBETCTBHE IIaHA TeMe pedepara;

— COOTBETCTBHE COACpXKaHHs TeMe U TUIaHy pedepara;

— TIOJIHOTA W TJTyOMHA PaCKPBITHS OCHOBHBIX MOHATHN MPOOJIEMBI,

— 000CHOBaHHOCTb CIIOCOOOB ¥ METOJIOB Pa0OTHI C MATEPHATIOM;

— yMeHue paboTaTh C IUTEPaTypOl, CHCTEMAaTU3UPOBATh U CTPYKTYpUPO-
BaTh MaTepual;

— yMmeHue 0000111aTh, CONMOCTABIISITH PA3JIMYHbIE TOYKU 3PEHHUS 10 pac-
CMaTPUBAEMOMY BOIIPOCY, ApTyMEHTUPOBATh OCHOBHBIE MOJIOKEHUS U BHIBOIBI.

3. OG0CHOBaHHOCTH BHIOOpPA NCTOYHUKOB:

—  KpYyT, MTOJIHOTA MCIOJIb30BAHUS JTUTEPATYPHBIX UICTOYHUKOB I10 MpooIe-
Mme;

— TPUBJICYCHHE HOBEUIINUX pabOT 1Mo mpodiemMe (KypHaJIbHbIE MyOanKa-
IIUU, MaTepHUalibl COOPHUKOB HAYYHBIX TPYJIOB U T.1I.).

4. CobOnroaeHue TpedoBaHUM K 0(OPMIICHUIO:

— TpaBWIbHOE 0(OPMIICHHE CCHUIOK Ha MCIIOJIb3yEeMYIO JIUTEPaTypy;

— TPaMOTHOCTH ¥ KyJbTYypa U3JI0KCHHS,

— BJIAJICHHWE TEPMUHOJIOTHEH U TIOHATUHHBIM anmnapaToM mpoOIeMbl;

— coOmoeHne TpeboBaHui kK 00beMy pedeparta;

— KyJIbTypa oOopMIICHHUS: BbIFeIeHUE a03a1eB.

5. I'paMOTHOCTB:

— otcyTcTBHE ophorpadUuecKnX U CHHTAKCUUECKUX ONMMOOK, CTUIIHCTH-
YECKUX MOTPEIIHOCTEMN;

— OTCYTCTBHE ONEYATOK, COKPAIICHHI CJIOB, KPOME OOIEIPUHATHIX;

— JIATEPATYPHBIN CTUJIb.



Kpurepusimu oueHku pedepara SBISIOTCS: HOBHU3HA TEKCTa, 0OOOCHOBAH-
HOCTH BHIOOpA MCTOYHHUKOB JIUTEPATYPHI, CTEIIEHb PACKPHITHS CYITHOCTH BOIPOCA,
coOJroIcHUsT TpeOOBaHUN K O(POPMIICHHIO.

OrneHKa «OTIMYHO» — BBITIOJHEHBI Bce TPeOOBaHMS K HANHMCAHHUIO pedeparta:
o0o03HaYeHa pobiieMa U 000CHOBaHA €€ aKTyaIbHOCTh; C/IeTIaH aHaIU3 Pa3IMYHBIX
TOYEK 3PCHUS Ha pacCMaTPUBAEMYIO TIPOOJIEMY | JIOTUYHO M3JI0KEHa COOCTBEHHAS
MO3UIHS; CPOPMYITUPOBAHBI BBIBOJBI, TeMa pPACKPHITA IMOJHOCTHIO, BBIJCPIKAH
00BEM; cOOITIOICHBI TPeOOBAHUS K BHEITHEMY 0()OPMIICHHIO.

OreHKa «X0poIl0» — OCHOBHBIE TpeOOBaHUS K pedepaTy BBHIIIOIHEHBI, HO TpU
3TOM JIOMYIICHbl HEAOYETH. B 4acTHOCTH, MMEIOTCS HETOYHOCTH B W3JIOKEHUU
MaTepuaia; OTCYTCTBYET JIOTHUECKasl MOCIEI0BATEIbHOCTh B CYKICHUSIX; HE BbI-
nepkaH 00bEM pedepaTa; UMEIOTCA YIyIICHUs B 0(pOpMIICHUH.

OrneHka «yIOBICTBOPUTEIHHO» — MMEIOTCS CYHIECTBEHHBIE OTCTYIUICHHS OT
TpeboBaHui K pedepupoBanuio. B yacTHOCTH: Tema OCBEIIEHA JHUINb YaCTHYHO;
JOMyIIEeHb! (PaKTUYEeCKHe OIMOKU B colepKaHHH pedepara; OTCYTCTBYIOT BBIBO-
TIBL.

OreHKa «HEYOBJICTBOPUTEIHHO» — TeMa pedepara He pacKpbiTa, OOHAPYKH-
BAeTCs CYIIECTBEHHOE HETMIOHMMaHue poOaeMbl Win pedepar He MpeacTaBlieH Bo-
BCE.

KontposbHasi paboTa — BEINIOJHSACTCS Ha ayJIUTOPHOM 3aHSATHH, B OTPaHU-
YEHHBI MHTEPBAJI BPEMEHHU U COJICP)KHUT 3aJaHMS TI0 MPOUJICHHOMY MaTepHaly.

KpuTtepun onieHMBaHUs BHINOJTHEHUSI KOHTPOJIbHBIX PadoT

OTMETKa «OTJHYHO» — 3aJlaHHE BBIIIOJHEHO B IOJHOM 00BeMe, 0€3 OmmbdoK
B pacyeTax, IPUBEACHBI BCE TPOMEKYTOUHBIC BRIUUCIICHUS .

OTMeTKa «XOpoII0» — 3aJaHue BBIITOJHEHO B IIEJIOM MPABHIBHO, C HEOOJIb-
ITUMU TIOTPEITHOCTSIMH B 1-2-X BBIYMCIICHUSAX, HE BIUSIONTUX HA OTBET.

OTMeTKa «y0BJIE€TBOPUTEIbHO» — 3aJlaHWC BBHITIOJIHEHO MPABUJIBLHO HE Me-
HEe YeM Ha JIBE TPETH.

OTMeTKa «HeYyd0BJEeTBOPUTEIbHO» — 3aJaHHE BBIIIOJIHEHO MPABUIBLHO Me-
HEe, YeM Ha JIBE TPETH, ¢ TPyObIMH OIIMOKAMH B pacyeTax WM HE BBIIIOJHEHO
MTOJIHOCTEIO.

Tect —TecTHa OLIGHKY, MO3BOJISIIOIIMKA MPOBEPUTH 3HAHMS OOYYaAOLIUXCAIIO
IIPOWICHHBIM TEMaM.

KpuTtepun onieHMBaHUsI TECTOBBIX 3aJaHUI

OreHKa «OTIMYHOY BBICTABIIACTCS MPH YCIIOBHH IMPABHIILHOTO OTBETA CTY ICH-
Ta He MeHee YyeM Ha 85 % TeCTOBBIX 3aJlaHMUiA.

OreHKa «XOPOIIIOY» BBICTABIISICTCS TIPHU YCIOBUU MPABWIBHOTO OTBETA CTYICH-
Ta He MeHee yeM Ha 70 % TeCTOBBIX 3aIaHMUii.

OreHKa «yJOBJIETBOPUTEIHHOY BBICTABIIACTCS MIPH YCIOBUU MPABIIIBHOTO OT-
BETa CTy/IEHTa HE MeHee yeM Ha 51 %.

OrneHka «HEYIOBIECTBOPUTEIHLHO» BBICTABIISICTCS MPHU YCIOBUHU MPABWIBHOTO



OoTBeTa CTyZieHTa MeHee ueM Ha 50 % TecTOBBIX 3a/IaHUil.

TpedoBanus KIK3aMeHY

DK3aMeH sBisieTcs: popMoil MpOBEpKH 3HAHUN, YMEHUN U HaBBIKOB, MPUOOpe-
TEHHBIX OOYYaIONIMMUCS B MpPOIIECCe YCBOCHHUS y4eOHOro marepuaia JIEKIIMOH-
HBIX, IPAKTUYECKUX U CEMUHAPCKHUX 3aHATUN 110 JUCHUILINHE.

[IpoBeneHne 3aueTra OpraHU3yeTCsl B SK3aMEHALMOHHYIO CECCHUI0 B COOTBET-
CTBUM C YTBEPKJACHHBIM PacluCaHUeM. DK3aMEH NMPUHUMAETCS MPEroJiaBaTeieM,
YUTAIONIUM JICKIIUH MO JTAHHOW JTUCHUILINHE.

Kpurepuu onneHnBaHusi 0TBETa HA IK3aMEHe

OneHKa «OTJIMYHOY» BBICTABJsETCS OOydYaroleMycs, MOKa3aBIlIeMY BCECTO-
POHHUE, CUCTEMATU3UPOBAHHbIE, ITyOOKHE 3HAHUS BOIPOCOB AK3aMEHAIMOHHOTO
OwieTa U yMEHHUE YBEPEHHO MPUMEHSTh MX Ha MPAKTUKE MPU PEHICHUU KOHKPET-
HBIX 3aJ1a4, CBOOOHOE U MPaBUIbHOE 0OOCHOBAHKE MPUHATHIX PEIICHUH.

OreHKa «XOpOIIIO» BBICTABJISIETCSl 00yJarolEeMycsi, €CJIM OH TBEPJI0 3HAET Ma-
Tepuaj, rPaMOTHO U MO CYILIECTBY M3JIarae€T €ro, yMeeT NPUMEHATh MOJTYyYEHHbIE
3HaHUS Ha MPAKTUKE, HO JIOMYCKAET B OTBETE WJIM B PEIICHUHU 3a0a4 HEKOTOPHIE
HETOYHOCTH, KOTOPBIE MOYKET YCTPAHUTh C TOMOIIBIO JOTOJHUTEIBHBIX BOIPOCOB
MpenoaaBaTels.

OreHKa «y/I0BIETBOPUTEIBHOY» BBICTABJISIETCS 00ydaroneMycsi, OKa3aBIIeMy
(dbparMeHTapHbIi, pa3pO3HEHHBIM XapaKTep 3HAHWU, HEIOCTATOYHO MPABUIIbHBIC
bopMyIUPOBKY 0a30BBIX MOHITUMN, HAPYILIEHUS JIOTUYECKON MOCIIEA0BaTEILHOCTH
B U3JI0)KCHUM MPOTPaMMHOr0 MaTepuaia, HO MPU 3TOM OH BJIAJCET OCHOBHBIMU
MOHSATUSIMU BBIHOCUMBIX Ha JK3aMeH, HEOOXOIUMBIMU JJIsl JAaJIbHEHIIEro ooyue-
HUSI 1 MOET MPUMEHSTH MOJTYYEHHbIC 3HAHUS TI0 00pa3ily B CTaHAApPTHOM cUTya-
10518

OreHKka «HEYAOBIIETBOPUTEIHHO» BBICTABIISIETCS OOYYArOMIEMYCsI, KOTOPBIA
HEe 3HaeT OOJBIIEeH YacTH OCHOBHOTO COJCp>KaHWS BBIHOCHUMBIX Ha JK3aMEH BO-
MIPOCOB TE€M JUCIUIUIMHBI, JOMYCKAET rpyObie OMMOKU B (hOPMYTUPOBKAX OCHOB-
HBIX TIOHSITUW W HE YMEET MCIO0JIb30BaTh MOJIYYEHHBIE 3HAHUS MPU PEIICHUU TUIIO-
BBIX IPAKTHUYECKUX 3a]1a4.

8 IlepeyeHb OCHOBHOM ¥ IONOJIHUTEILHON YUeOHOI JIuTEepaTyphbl

OcHoBHas1 yueOHasi IuTEeparypa

1. KupesanoBa JI.B. Marematuueckuii aHanu3. Teopusi YUCIOBBIX PSJIOB
[OnexTpoHHBIN pecypc]: koHcmekT Jekuui/ Kupesnoa JI.B., Maneesuu T.A.,
MscuukoB A.I'.— DneKTpoH. TeKCTOBbIE JaHHbIe.— M.: MOCKOBCKHUI rocynapct-
BEHHBIN CTPOUTENbHBIN yHUBepcuTeT, Al [Tu DOp Meauna, 9bC ACB, 2018.— 103
c.— Pexwum noctyna: http://www.iprbookshop.ru/74476.html.— 5BC «IPRbooks»

2. MakyceBa T.I'. Maremarnueckuii ananu3. OCHOBHbIE METO/bI HHTETPU-
poBaHus [DNEKTPOHHBIN pecypc]: ydeOHoe mocobme/ Makycea T.I'., baroyrnu-
HoBa A.Il'., lllemenoBa O.B.— DnektpoH. TekcToBble naHHble.— CapatoB: Aii [In
Ap Menna, 2019.— 235 C.— Pexum JOCTYyTIA:



http://www.iprbookshop.ru/74476.html

http://www.iprbookshop.ru/85749.html.— 9BC «IPRbooks»

3. Kopuaruna, E. B. MaTtemarnueckuii anaim3s : yactsb II : mpaktukym / E. B.
Kopuaruna, C. B. benokypos, H. A. Anapeesa. - BopoHex : BopoHexckuil uH-
ctutyr ®CHUH Poccun, 2019. - 244 c. - Tekcr : snektpoHHbii. - URL:
https://znanium.com/catalog/product/1086198

JonosaHuTtenbHasi yueOHas JuTepaTrypa

1. boponuna, E. b. MatemaTtnueckuii ananus : yueobnoe nocooue / E. b. bo-
ponnHa. — 2-¢ u3n. — CapatoB : Hayunas kuura, 2019. — 159 c¢. — ISBN 978-
5-9758-1745-7. — TekcT : 3eKTPOHHBIN // DIEKTPOHHO-OUONINOTEUHas cucTeMa
IPR BOOKS : [caiir]. — URL.: http://www.iprbookshop.ru/81022.html— Pexum
JOCTyMa: JJisl aBTOPU3UP. TTOJIH30BaTEIICH

2. MaTteMaTtuueckuid aHaiu3 JJisi 5)KOHOMUCTOB : yueOHOe mocodue / cocra-
Butenu M. I'. [lamkeBuu [u 1p.]. — 2-e uzn. — HoBocubupck : HoBocuOupckuii
rOCyJJapCTBEHHBIN YHUBEPCUTET SKOHOMUKM M ynpasiaeHus «HUHX», 2019. —
292 c. — ISBN 978-5-7014-0934-5. — TekcT : 3JeKTpOHHBIN // DIEKTPOHHO-
OubMoTeuHast cucrema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/95188.html— Pexxum mocTyna: aast aBTOpU3HP. MOJTb-
30Barelien

3. Konnosa, JI. I1. Marematnueckuii aHanu3. [IpakTUKO-OpUEHTUPOBAHHBIN
KypC C JIEMEHTaMU KEeHCOB : y4eOHMK Jyisi OakajgaBpuarta Mo HampaBJICHUSIM MOJ-
rotoBkH 38.03.01 «Oxonomuka» u 38.03.02 «Menemxment» / JI. I1. Koranosa, A.
A. Peutos, U. K. Crenanssa. — Mocksa : [Ipomereit, 2019. — 280 c. — ISBN 978-
5-907100-61-9. — TekcT : a1eKTpOHHBIN // DNEeKTPOHHO-OMONMMOTEUHass cucTeMa
IPR BOOKS : [caiit]. — URL.: http://www.iprbookshop.ru/94450.html— Pexum
JIOCTyMa: JJisl aBTOPU3UP. TTOJIH30BaTEIICH

4. KupbsinoBa, JI. B. Matemarndeckuii aHanu3. Teopusi YUCIOBBIX PSIOB :
koHcnekT jekuuii / JI. B. KuppstHoBa, T. A. ManeeBuy, A. I'. MsacaukoB. — Mo-
CKBa : MOCKOBCKHI TrOCYyIapCTBEHHBI CTPOUTENbHBIN yHHBepcuTeT, Al [Iu Op
Menua, ObC ACB, 2018. — 103 ¢. — ISBN 978-5-7264-1802-5. — TexkcrT : 3nek-
TPOHHBIN // DnekTpoHHO-OnbMMoTeuHas cuctema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/74476.html — Pexxum moctyna: 1yt aBTOPU3UP. TOIb-
30BaTelen

5. OCHOBBI MaTeMaTU4YecKoro ananmsa (Moaysb «HeompeneneHHbl MHTeE-
rpamy) [DnekTpoHHbINH pecypc]: yueoHoe mocodbue/ M.K. 3ybosa [u ap.].— Drnek-
TPOH. TEKCTOBBIC NaHHBIE.— OpeHOypr: OpeHOyprckuii ToCcynapCcTBEHHbBIN yHU-
BEPCUTET, OBbC ACB, 2017 — 120 C.— Pexum JOCTyTa:
http://www.iprbookshop.ru/78806.html.— DBC «IPRbooks»
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O Ilepeuenn pecypcoB MH(POPMALMOHHO-TEJTEKOMMYHUKAIIHOH-
Ho#l ceTu «AHTEpHET»

ITepeuens ObC
No HaumenoBanue TemaTtuka Ccouika
1 | Znanium.com YuupepcaibHas | https://znanium.com/
2 | IPRbook YuusepcanbHas | http://www.iprbookshop.ru/
3 | OOpa3oBarenbHbIii  1Op- | YHUBepcanbHas | https://edu.kubsau.ru/
tan Ky6l'AY

Ilepeuens MHTEpPHET CAalTOB:

Odunmaneueiii cailt @eaepanbHoro ArenrctBa no Hayke u MHHOBanusam:
www.fasi.gov.ru.

NudopmanimonHsiii cepBep mo marepuanam (enepaibHbIX IEJIEBBIX MPO-
rpaMM: wWww.programs-gov.ru.

OdwunmanpHbeiii caiit Pocctara — Www.gKs.ru.

[IpodeccuonanbHoe coobmectBo «Kiy0 IUpekTopoB 1O Hayke U
MHHOBanMsIM» — Www.irdclub.ru.

WuHoBanmoHHbIN HeHTp «CKOIKOBO» — WWW.SK.TU.

buprka HHHOBAIIMOHHBIX TPOEKTOB — WWW.INN-eX.com.

Odunmansheiii caint Koncynsrantlhiroc —~www.consultant.ru.

10 MeToanueckue yKa3zaHus AJsi 00y4alouuxcs mo ocBoe-
HMIO0 TMCUUTIIHHBI

1. Coxkonona W.B., Kamoxnas T.A. Jluneitnas anredpa u MaremMatuye-
CKHIl aHaJIW3: TUNOBBIE pacyeThl sl Hanpasienuil 38.03.01 Dkonomuka. KpacHo-
nap: Ky6 'AY, 2016. 70°c.— Pexum JOCTyma:
https://edu.kubsau.ru/file.php/111/Kniga_Sokolova Kaljuzhnaja_1 .pdf

2. [lerynuna M.A., Kongparenko JI.H. Maremarnueckuii anamus: cO.
tectoB — Kpacnomap : Kyol'AY, 2017. — 64 c.— Pexum jgocryna:
https://edu.kubsau.ru/file.php/111/Matematicheskii_analiz_366314 v1_.pdf

3. Kongparenko JI.LH. Martematuueckuid aHanu3: ydeO. mocoduemss
CTYACHTOB, oOy4atonuxcs no HamnpaieHnto38.03.01 Dxonomuka. Kpacnonap: —
000 «IIpuntTeppar, 2019. — 184 c.Pexum JIOCTyIIA:

https://edu.kubsau.ru/file.php/111/ves_tekst Matem.analiz_464379 v1 .PDF

5. Konaparenko JI.LH. MaremaTuueckuii aHanu3: ydeO. mocobuemist cry-
JIeHTOB, oOydaromuxcs no HampasieHuto 38.03.01 Dxonomuka. Kpachomap: —
OOO «IIpuntTeppa», 2019. — 184 c.
https://edu.kubsau.ru/file.php/111/ves_tekst Matem.analiz_464379 vl .PDF



http://www.inn-ex.com/
https://edu.kubsau.ru/file.php/111/Kniga_Sokolova_Kaljuzhnaja_1_.pdf
https://edu.kubsau.ru/file.php/111/Matematicheskii_analiz_366314_v1_.pdf
https://edu.kubsau.ru/file.php/111/ves_tekst_Matem.analiz_464379_v1_.PDF
https://edu.kubsau.ru/file.php/111/ves_tekst_Matem.analiz_464379_v1_.PDF

11 Iepeyenb HHPOPMANMUOHHBIX TEXHOJOTHIL,HCIIOIb3yEMBbIX
NMPH OCYIIECTBJIEHHH 00Pa30BaTEJbHOI0 NMPOoIEcca Mo AUCHUIINHE,
BKJIIOYasS NepevYeHb MPOrpaMMHOIro odecrneyeHuss ¥ MHGOPMAIIUOH-
HBIX CIIPABOYHBIX CUCTEM

NudopmanmoHHbie TEXHOJIOTHH, UCTIONB3yeMbI€ TIPH OCYIIECTBICHUU 00pa-
30BaTENbHOIO IpoLEcca M0 AUCHUIUIMHE, TO3BOJISIOT:

- 00ecreunTh B3aMMOJEWCTBHE MEXAYy Y4YaCTHHUKaMU 0OOpa3oBaTEIbHOTO
mporecca, B TOM YHUCIE CHHXPOHHOE U (WJIM) aCUXPOHHOE B3aUMOJIEHCTBUE TIO-
cpenctBoM cetu «IHTepHETY;

- (ukcupoBaTh X0 00pa30BATEIBLHOTO MPOIECcca, PE3yJIbTATOB MPOMEXKY-
TOYHOM aTTECTallUU MO AMCLUUIUIMHE U PE3YyJIbTaTOB OCBOEHHUS 00pa30BaTEIbHOU
IPOrpaMMBl;

- OpraHM30BaTh MpOIECC 0Opa3OBaHUs MyTEM BU3YAIH3AINH H3ydaeMOM
MH(pOpMaIU OCPEACTBOM UCIOJIb30BaHUs MPE3ECHTAUM, YUEOHBIX (PUIBMOB;

- KOHTPOJIUPOBATH PE3yJIbTaThl 0OYUEHHsSI HA OCHOBE KOMIIBIOTEPHOTO TEC-
TUPOBAHUS.

Ilepeyensb muunen3nonHoro IO

Ne HaunmenoBanue Kparkoe onucanue
1 Microsoft Windows OmnepaioHHas cucrema
2 Cucrema tectupoBanus INDIGO TectupoBanme
3 Microsoft Office (Bkirouaer Word, Excel, PowerPoint) [Maket O()UCHBIX MIPUITOKEHNI

Ilepeuenr npodeccHoHANBHBIX 0a3 JaHHBIX W HWH(OPMALMOHHBIX
CIIPABOYHbIX CHCTEM

Ne HaumenoBanune Temarnka Ccblika

1 | Hayunas snextponHas Oubnuoreka | Yausepcanshas | https://www.elibrary.ru/defaultx.asp
eLibrary

2 | I'apant ITpasoBas http://www.garant.ru/

3 | KoncynsrautlLioc ITpaBoBas http://www.consultant.ru/

12 MaTepuajibHO-TEXHUYECKOE oOecrieyeHue sl 00yuYeHUus Mo

AUCIHUILIHHE
HHaHI/IpyeMBIC INIOMCHICHUA IJIA HpOBe}leHI/IH BCEX BUA0OB yqe6H01‘/’I ACATCIIBHOCTU

Ne HaumeHnoBanue yueOHBIX HaumenoBaHue nomenieHui aist NpoBe- Anpec (MECTOTONIOKEHUE) TI0-
1/ | MpeaMeToB, KYpCOB, MUCHHUII- | JCHUS BCEX BHIOB YU4COHOH JesTeIbHO- MEUIeHU [ TPOBEICHUS BCEX
| TUH (MOZyJNel), IPaKTHKH, CTH, IPEAYCMOTPEHHON Y4eOHBIM ILIa- BUJIOB Y4eOHOU JEATCIIEHOCTH,
WHBIX BUJOB y4eOHOM aes- HOM, B TOM YHUCJIE, TOMEIEHUH IS ca- MIPEyCMOTPEHHON yUeOHBIM
TEJIbHOCTH, PEAYCMOTPEH- MOCTOSITEIEHOW PabOTHI, C YKa3aHHEM IUTAaHOM (B CITy4ae pean3aiuu
HBIX Y4€OHBIM ITAaHOM 00pa- MIEPEYHsT OCHOBHOTO 000PY/IOBaHHUA, 00pa3oBaTeNBHBIX IPOTPAMM B
30BaTEIbHOM MPOTPaMMBbI y4eOHO-HATJISATHBIX TIOCOOWI U UCTIONb- ceTeBoil (hopMe TOMOTHUTEIHHO
3yeMOTO MPOTPAMMHOTO 00ECTICUSHHSI YKa3bIBaeTCsl HANMEHOBAHUE OP-
TaHU3AIMH, C KOTOPOH 3aKIII0UEeH
JIOTOBOD)
1. | MareMaTHU4eCcKuil aHaIH3 [Momemenune Ne312 DK, mocamouHbix 350044, KpacHogapckuii Kpau, T.
mecT — 167; mmomans — 165,4kB.M.; Kpacnonap, yi. um. Kanunanna,
yueOHast ayJMTOPHsL ISl NPOBEICHUS 13




HaunmenoBanue yueOHBIX

MPEIMETOB, KYpCOB, AUCIIUTI-

TUH (MOZynel), IpaKkTHKH,
MHBIX BUJOB y4eOHOM est-
TEIBHOCTH, NPEYCMOTPEH-

HBIX Y4€OHBIM IDTAaHOM 00pa-

30BaTEIbHON IPOrPaMMBbI

CTH, IPEAYCMOTPEHHOMN yueOHBIM I1a-
HOM, B TOM 4YHCJIE, IOMEIIEHUH I ca-
MOCTOSITEIbHON paboThI, C yKa3aHHEM

MepeyHst OCHOBHOTO 000pYI0BaHuS,
y9e0HO-HATISAHBIX TIOCOOHMHA 1 HCIIONb-
3yeMOro MPOrpaMMHOTO 00eCIeUeHUs

HanmenoBanue nomerieHui asst npoBe-
JIEHUS BCEX BUJOB YIeOHOU JIeATENbHO-

Anpec (MECTOTOJIOKEHUE) TI0-
MELIECHHH 171l IPOBENICHUS BCEX
BUJIOB Y4eOHOH JAEATEILHOCTH,

NPeyCMOTPEHHON yueOHBIM

IUTAaHOM (B CITy4ae peai3annu

00pa3oBaTeNbHBIX IPOrPaMM B
ceTeBoil hopMe TOTOTHUTETHEHO
yKa3bIBaeTCsi HAMMEHOBaHHUE Op-
TaHU3alnK, C KOTOPOH 3aKITI0YEeH
JIOTOBOP)

3aHATHI JIEKIMOHHOTO THIIA.
crieuaIn3upoBaHHas MeOelnb (yueOHas
JIOCKa, yueOHast MeOerb);
TEeXHHYECKUE CpeacTBa 00ydeHus, Habo-
PBI JIEMOHCTPAMOHHOTO 000PyJOBaHUS
1 y4eOHO-HaTJTHBIX TocoOuit (HOYT-
OyK, IPOEKTOP, SKPaH);
nporpammuoe obecriedenue: Windows,
Office.

[Tomemenne Ne301 DK, nocamouHbix
mecT — 30; mromaas — 40,1kB.M.;
yueOHast ay JUTOPHs LIS IPOBEICHUS
3aHATUHN JEKIMOHHOTO THUIIA, 3aHATHI
CEeMUHAPCKOTO THIIA, KYPCOBOTO IPOEK-
THPOBAHUS (BBIIOIHEHUS KYPCOBBIX pa-
00T), TPYIIIOBBIX X HHIUBHAYaIbHBIX
KOHCYJIbTAIIMH, TEKYIIEr0 KOHTPOJIS U
HNPOMEKYTOYHOH aTTEeCTAINH .
CIUIMT-cHcTeMa — | mT.;
CTeHANIN3UPOBaHHAs MeOeb(yueOHas
JIO0CKa, yueOHast MmeOerib);
TEXHHUYECKHE Cpe/ICTBa 00yueHus, Habo-
PBI IEMOHCTPALIMOHHOTO 000pYA0BaHHUS
1 yueOHO-HarJISIHBIX TOCOOMH (HOYT-
OyK, IPOEKTOP, SKpaH);
nporpammuoe obecreuenue: Windows,
Office.

ITomemenne Ne223 I'VK, nocagodHsix
MecT — 25; mnomans — 52,2KB.M.;
yueOHast ay JUTOPHS UL IPOBEICHUS
3aHATUM CEMUHAPCKOTO TUIIA, KypCOBOTO
MPOEKTUPOBAHHUS (BBIMOJHEHUS KYpCO-
BBIX paboT), TPYIIOBEIX U HHANBULY-
ANBHBIX KOHCYJIBTALU, TEKYILETO KOH-
TPOJISt U IPOMEXKYTOUYHOH aTTeCTaIuH.

TEXHUYECKUE CPEACTBA O0yUCHUsI
(KOoMIBIOTEp NEPCOHANBHBIN — 24 mIT.);
JIOCTYT K ceTH «MHTepHeT»;
JIOCTYTI B 3JIEKTPOHHYIO HH(OpMALMOH-
HO-00pa3oBaTeNbHYIO Cpely YHUBEPCH-
TeTa;
CreMaIn3upoBaHHast MeOenb(yueOHas
JTOCKa, yueOHast MeOenn).
nporpammHoe obecrieuenue: Micro-
softWindows,
MicrosoftOffice(skiarouaer Word, Excel,
PowerPoint), cucremMa TecTHpOBaHUs
INDIGO

ITomemenne Ne211 HOT, mnomans —

19,3kB.M.; HOMeUIeHHE Ui XpPaHEHUS U




HaunmenoBanue yueOHBIX
MPEAMETOB, KypCOB, AUCIHII-
TUH (MOZynel), IpaKkTHKH,
WHBIX BUJOB y49eOHOM nes-
TENBHOCTH, IPEAYCMOTPEH-
HBIX Y4€OHBIM IDTAaHOM 00pa-
30BaTEIbHON IPOrPaMMBbI

HaumeHoBaHME TTOMEIIIEHUIA AJIs IIPOBE-
JICHHS BCCX BUIOB YU€OHOM IEATEIBHO-
CTH, IPEAYCMOTPEHHOMN yueOHBIM I1a-
HOM, B TOM 4YHCJIE, IOMEIIEHUH I ca-
MOCTOSITEIbHON paboThI, C yKa3aHHEM
MepeyHst OCHOBHOTO 000pYI0BaHuS,
y9e0HO-HATISAHBIX TIOCOOHMHA 1 HCIIONb-
3yeMOro MPOrpaMMHOTO 00eCIeUeHUs

Anpec (MECTOTOJIOKEHUE) TI0-
MELIECHHH 171l IPOBENICHUS BCEX
BUJIOB Y4eOHOH JAEATEILHOCTH,
NPeyCMOTPEHHON yueOHBIM
IUTAaHOM (B CITy4ae peai3annu
00pa3oBaTeNbHBIX IPOrPaMM B
ceTeBoil hopMe TOTOTHUTETHEHO
yKa3bIBaeTCsi HAMMEHOBaHHUE Op-
TaHU3alnK, C KOTOPOH 3aKITI0YEeH
JIOTOBOP)

npoduIaKTHYECKOTO 00CITyKUBAHUS
yueOHOro 000pyIOBaHUS.
CIUTMT-cHCTeMa — | mT.;
XOJIOMWIBHUK — 1 T.;
TEXHHUYECKHE CPEICTBA 00yUeHNUS
(Mpy — 1 mrt.;
npoekrop — 1 wr.;
KOMIIBIOTEp TIEPCOHATBHBIN — 2 MIT.).

ITomemenne Ne211a HOT, mocamounsIx
mecT — 30; mromaas — 47,1KB.M.; 1o-

MEILEHUE JJIs1 CAMOCTOSITENbHON paboThI.

TCXHUYCCKHE CPCACTBA OGy‘IeHI/IH
(npunHTEep — 2 IWT.;
9KkpaH — 1 mT.;
npoekrop — 1 wr.;
cereBoe 0bopynoBaHue — | mT.;
non — 1 mr.;

KOMIBIOTEp MEPCOHATBHBIN — 6 IIT.);
JIOCTYT K ceTH «MHTepHeT»;
JIOCTYTI B 3JIEKTPOHHYIO HH(OpMAIMOH-
HO-00pa30BaTEIbHYIO CPEy YHHBEPCH-
TeTa;
CrenMaln3upoBaHHast Meberb(yuebHas
MeO0enb).

[MporpammHuoe obecnieuenue: Windows,
Office, cernuaau3upoOBaHHOE JIUICH3U-
OHHOE M CBOOOJTHO pacIipocTpaHsIeMoe
IIPOrpaMMHOE 0OecIieYeHue, Ipey-
CMOTpEHHOE B paboyeil mporpamme




