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Coaepixkanue (padodasi nporpamMma)

Mecto aucuuruivnsl B ctpykrype OI1

[1nanupyemsble pe3ynbTaThl 00y4eHuUs 0 AUCUUILIMHE, 00ECIIeUBaIOIINE JOCTHKEHNE
IUIAHUPYEMBIX PE3YJIBTATOB 00YUYEHHMS 110 IporpamMme

O6beM u Bubl yueOHOM paboThI
ConeprxaHue TUCIUTUTUHBI
MarepuanbHO-TEXHUYECKOE M YI€OHO-METOAMUECKOE 00ECTICUeHNE TUCIIUTUTAHBI

CDOHI[ OICHOYHBIX CPECACTB 1O AUCHUIIIINHE



Llensio

M3y4YeHUs

INUCHUTIIINHEI

SABJISACTCA

(dbopmupoBanue

pe3yabTaToB  O0y4eHHS,

00ecreYnBarONINX JOCTHKECHNE TUIAHUPYEMBIX PE3YIbTaTOB OCBOCHUS 00pa30BATEIBHON MPOTPaMMBbI.

1. MecTo mucuunauebl B cTpykrype OIl
Jucuunnuna Beiciias maremaTuka BXOJUT B 00s3aTesbHYIO yacTh Oyioka bl./lucuurimuzbl

(Momynn)
[locnepyromue OUCHUILIMHBI 1O  CBSA3SAM  KOMIleTeHLMU: Teopus BeposITHOCTEW W
MaTeMaTH4ecKast CTaTUCTHKA, OKOHOMETpHKA, Meronsl ONTUMAJIbHBIX peLIeHH,

Mukpo3koHOMHYECKas CTaTUCTHKA, PUHAHCOBO-OAHKOBCKAas CTaTHUCTHKA, MeToabl MHOTOMEPHOTO
CTaTUCTUUYECKOTO aHAJIN3a
2. Illianupyemble pe3yJbTaThl 00y4eHUsl 0 JUCHUILINHE, 00ecTieYnBaOIIMe 0CTHKEHH e
IUIAHMPYeMBbIX pe3yJIbTATOB 00y4YeHHs 0 IIporpaMmme

N3yuenune quciuminHel Beiciias MatemMaTika B 00pa3oBaTeIbHON MporpaMMe HaIllpaBiIeHO HA
dhopmupoBaHHe y 00YJarOIINXCSI CICTYIOIINX KOMIIETSHITUH:

Oobmenpodeccuonanbupie komnerenuun (OIK):
OIIK-3 - Crioco0OeH 0CO3HAaHHO MPUMEHSTh METO/IbI MATEMATHICCKOU U JCCKPUTITUBHOM CTATUCTHKH JIJIS
aHaJIM3a KOJUYECTBEHHBIX JAHHBIX, B TOM YHCJIE C MPUMEHEHUEM HEOOXO0IUMON BHIYUCITUTEILHON
TEXHUKU U CTAHIAPTHBIX KOMITBIOTEPHBIX TPOTPAMM, COJEPKATEITHHO HHTEPIPETUPOBATH TOJTy4YEHHBIE
pe3ynbTaThl, TOTOBUTHh CTATHCTHYECKUE MaTEPUAITbI ISl IOKJIAI0B, MyOIUKAIIMA U IPYTUX
AHATUTHYECKUX MATEPUATIOB

[Inannpyem |IlnaHupyemble pe3yabTaThl 00y4eHHUsI N0 JUCHHUIIJIMHE

ble

pe3yNbTaThl

00y4eHHS TI0

IIporpamMme

OIIK-3 OIIK-3.1: 3uaThk: OIIK-3.2: Ymers: OIIK-3.3: Bnagets (uMeTh

HaBBIKH):

METOI0JIOTHIO
CTAaTHUCTHYECKOTO aHaIu3a
COIMAJIBHO- DKOHOMHYECKUX
MIPOLIECCOB U SIBJICHHI, B TOM
YHCIIe C IPUMEHECHUEM
Heo0X0 MMO
BBIYMCIUTENBHON TEXHUKH H
CTaHJIAPTHBIX
KOMITBIOTEPHBIX IPOrPaMM

aHaM3UpPOBaTh U
UHTEPIIPETUPOBATH
CTaTUCTHUYECKUE TAaHHBIE O
COLIMAJIBHO- SKOHOMHYECKUX
npoleccax u sIBICHUX,
BBISIBJIATH T€HICHLIUU
U3MEHEHMsI COLMaIbHO-
SKOHOMUYECKUX IPOLIECCOB U
SBJICHUI; 1aBaTh IPOTHO3HBIE
OLIEHKH JUHAMHMKH OCHOBHBIX
SKOHOMHUYECKUX U
COLMATIbHO- SKOHOMHUYECKHX
HoKa3aTesnel nesaTebHOCTH
X034HCTBYIOIUX CYOBEKTOB,
B TOM YHCJI€ C IPUMEHEHUEM
COBPEMEHHBIX TEXHUYECKUX
CPEICTB U MMAKETOB
HPUKJIaHBIX CTAaTUCTHYECKUX
Iporpamm

HaBBbIKAMU aHAIIN3a
CTAaTUCTHUYECKHUX [TOKa3aTeei
JESITENBHOCTH
XO03SIMCTBYIOIUX CYOBEKTOB;
HaBbIKAMU IIPOTHO3MPOBAHUS
JUHAMUKHA OCHOBHBIX
HKOHOMUYECKUX U
COLMAJIBHO-3KOHOMHUYECKHUX
HOKa3aresnei nedaTeIbHOCTH
XO3SHCTBYIOIUX CYOBEKTOB




3. O0beM U BUABI y4eOHOI padoThl

Y4eOHBIM IJIAHOM IPeTyCMaTPUBAIOTCS CIEIYIOIIUE BH/IbI y4eOHOM pabOoThI 10 JUCHUILIHHE:

Ounas ¢popma 00yueHus

. Bcero uac/ 3.e.

Buasbl yueOHoii padoTbl Cort 1 Cont 2
KonTaktHas paboTa, B TOM YHUCIE: 72.1/2 74.3/2.06
3aHATHS JISKIIHOHHOTO THIIA 36/1 36/1
3aHATHS CEMUHAPCKOTO THUIA 36/1 36/1
WumuBunyansHast koHTakTHas padora (MKP) 0.1/0 0.3/0.01
I'pynnoBas konrakTHas padota ('KP) /0 2/0.06
CamocTosTesnbHas pabora: 53.9/1.5 35.7/0.99
[TpomexyrodHas aTTecTarus 18/0.5 34/0.94
Bun npomexyTo4HOM aTTecTaluu:
OK3aMeH, 3aueT 3au OK3
O6mas Tpy10eMKOCTh (00BeM yacT 00pa3oBaTeIbHOM
nporpaMmsl): Yachl 144 144
3ayeTHbIE €MHALLI 4 4

4. Conep:xkanue TMCUUNINHBI

4.1. Pazoenvt, memovl OUCUUNTIUHBL U 6UObL 3AHAMUIL:

TemaTnueckuii mI1aH AUCIUIUIMHBI BBICIIas MaTeMaTHKa IIPEICTaBIICH B TaOIHUIIE.

Pa311e.m,1, TEMbI JUCHUIIJIMHBI U BU/1bI 3aHATHH

Ounas ¢gopma 00yueHust

KonTakTHast pabora = Ilnanupyembie
SausiTus g pPe3yabTAThI
CeMHMHAPCKOTr0 A 00VUeHNSI B
THIIA 5 s y
No HauMeHoBaHUe TeMbI = a a | § 5| cooTHomeHHH ¢
n/_n (pa3nesa) M CUMILITHHBI g g = é E e l§_ pe3yJjbTaramu
é g 5 3 o0yueHus mo
g3 Z | o6pasopareannoii
= © nporpamMmme
1. | Jluneiinas anreGpa 18 18 15.55 [OI1K-3.1, OIIK -3.2,
OIIK-3.3
18 18 14 |OIIK-3.1, OIIK -3.2,
2. | AHaiMTHYEeCKas FeOMETPHUS OIIK-3.3
BBenenue B MaTeMaTHYECKUM 6 6 10 |ornK-3.1,
ananmu3. Teopus npenenos OIK -3.2
3. OINK-3.3
OIIK-3.1, OIIK -3.2,
4 JuddepennmanbHoe OTK-3.3
" | ucuncnenue 8 8 10
OIIK-3.1, OIIK -3.2,
OIIK-3.3
5. | UaTerpanbHOE HCUUCIICHHE 8 8 10




OIIK-3.1, OIIK -3.2,
OIIK-3.3
nddepeHMaIbHEIE YPaBHEHUS

Huddep yp 4 4 10
OIIK-3.1, OIIK -3.2,
OIIK-3.3

Paner 4 4 10
OIIK-3.1, OIIK -3.2,
OIIK-3.3

OYHKIIMY MHOTHX
TIePEMEHHBIX 6 6 10
Kontpous 52
Htoro 72 | 72 |045| 2 [89.55

4.2 Cooepicanue pazoenos u mem

4.2.1 KonTakTHas padora

Temaruka 3aHATHI JJeKIIMOHHOI0 THIIA

Ner/nt HaumeHoBaHuMe TeMbl Bun 3ansaTus TemaTuka 3aHATHS JTEKIMOHHOTO
(pa3aena) TMCHMILIMHBI | JEKIMOHHOIO THIIA® THIA
1. JluHeiHas anre6pa JIEKITHST JInHeitHoe BEKTOPHOE MPOCTPAHCTBO
TIEKIIUS Martpuiist
JIEKIUS Onpenenurenu
JEKLUS CoOcTBEHHBIC BEKTOPBI U COOCTBEHHBIC
3HAYEHMSI MATPUL]
JICKIHS CucreMbl TMHEUHBIX YPaBHEHHI
JeKIUS Pemenne cucremsl ¢ TOMOUIBIO
dbopmyn Kpamepa. Pemenue cucteMbl
C IOMOILIBIO
00paTHON MaTPHIIbI
JIEKLIWS Meron I'aycca
JeKIHUS HaxosieHrne HeoTpuiaTenbHbIX
0a3uCHBIX
pELICHU CUCTEMBbI
JeKIUS OaHOPOHBIE CUCTEMBI JIMHEHHBIX
YpaBHEHHI
2. AHanuTH4ecKas P— JlekapToBa mpsAMOYrosbHas CUCTEMa
reoMeTpus KOOp/IMHAT
JEKIUsA YpaBHEHHE IPAMOU
JeKIus Omnunc. OKpy>KHOCTb
JIEKIHS I'nnep6ona. [TapabGomna
JIEKIIUS [TpeoGpa3oBanue CUCTEMBI KOOPIMHAT
JIEKIIHST YpaBHEHHE MIIOCKOCTH B TPOCTPAHCTBE
JIeKL U YpaBHEHME NIPSIMOU B IPOCTPAHCTBE
EBK1M10BO POCTPAHCTRO.
JeKIA BrinykisieMHOKeCTBa
Jexuis [IpencraBienue BBITYKIOTO
MHOTOTIpaHHHKA
JIEKIIHS [Tpenen pyHKINHA




3. BBenenue B § P— 3ameuaTesbHbIE TPE/ICIIBL. Packpeitue
MaTeMaTU4YeCKUH aH/IU3. HEOIIPEIEIIEHHOCTEN
Teopus npegenoB P— HemnpepbsiBHOCTE pyHKIINU
4. JvddepennpanpHoe JIeKLUs IIpousBonnas
HCYHCJIEHH e P— Juddepentman
JeKs [IprnoxxeHus npou3BogHOU
Ky Uccnenoanue pyHKuun
S HHTerpanbHOE P [TepBooOpaznasi.
VCYUC/IEHU e HeonpeneneHubiinHTErpast
ek MeTtoap! HHTErpUPOBAHMUS
JeKius OmnpeneneHHblil UHTErpa
J— IIpuiokeHus onpeneneHHoro
uHTerpana. HecoOCTBEHHbIE MHTErpasIbl
6. JuddepennyanbHble P Jlunelinsie quddepeHnnanbHble
ypaBHEHHUS ypaBHEHUSI
NepBOro NopsAKa
f— Jlunelinsie MudpepeHnraIbHbIE
YPaBHEHHUSABTOPOTO MOPSIKA
7. Pagbl JIEKLUS Yucnossle pspl
JeK1s CreneHHbIe pSAabI
8. @®yHKIMY MHOTHX JIeKI s [TonsaTre GyHKIIMM MHOTUX
IepeMeHHbIX [IEPEMEHHBIX
P— Juddepennmanbroe nucurciaeHue GyHKIIN
MHOTHX [TEPEMEHHBIX
P— DKCTpeMyMbl (PYHKIIUA MHOTHUX
NEPEMEHHBIX

*IeKIUH W WHbIe Y9eOHbIe 3aHATHS, MIPeyCMaTpHUBAIOIINE MPEUMYIIIECTBEHHYIO Tepefady yueOHoH nHpopManun
MearorMIecKUMA pabOTHUKAMH OpTaHW3aluy W (WIH) JTUIAMH, TIPUBIEKAEMBIMH OpPTaHHU3alHel K pearn3aliuu

00pa3oBaTeNbHBIX MTPOrPaMM Ha WHBIX YCIOBUSX, 00yJaOIIIMCS
TemaTuka 3aHATHI CEMHUHAPCKOr0 THIIA

HaumMmeHoBaHue TeMbI

Buja zangarus

Nen/m s | TemaTHka 3aHATHSI CEMHHAPCKOI0 THIA
(pa3neJia) AUCHMIIJIMHBI CeMUHAPCKOro THIA
1. Jluneitnas anredpa npaxkTuyeckoe 3ausitue |JImHeliHOe BEKTOPHOE MPOCTPAHCTBO
MIPAKTUYECKOE 3aHsITHE  |MaTtpuiisl
IIpaKkThyecKoe 3austue  |Onpenenurenu
CobcTBEHHBIE BEKTOPHI U COOCTBEHHBIE
MIPAKTUYECKOE 3aHATHE
3HAYEHUS] MATPHUI]
npaktuyeckoe 3aHsATue  |CucteMsl JMHEHHBIX ypaBHEHUN
Pemenne cucremsl ¢ moMomnso Gopmyn
npaktudeckoe 3aHiatue  (Kpamepa. Pemenne cucteMsl ¢ IOMOIIBIO
00paTHON MaTpUIBI
npakTtuieckoe 3aastue  (Merox I'aycca
Haxoxxnenue HeoTpuIaTenbHbIX 0a3UCHBIX
NPAaKTUIECKOE 3aHITHE .
PELICHUH CHCTEMBI
OpHOPOAHBIE CUCTEMBI JINHEWHBIX
NPAaKTUIECKOE 3aHITHE "
ypaBHEHUI
2. |AHanuTuyeckas JlexapToBa npsAMOyrosiabHas CUCTEMa
IpaKTUYeCcKoe 3aHATHE
reoMmeTpusd KOOpJIMHAT
NPaKTUYeCKoe 3aHsITHe | YpaBHEHUE IPIMOU
npakTHdeckoe 3aHATHe | Dumnc. OKpyKHOCTb
npaktuyeckoe 3ausitue | I'mnep6oia. [Tapabomna
npaktudeckoe 3aHsaTre | [IpeobpazoBanue cUCTEMBI

KOOpJIMHAT




NPaKTHUYeCKoe 3aHsTHe | YPaBHEHUE INIOCKOCTH B
[IPOCTPAHCTBE
NPaKTUYeCKoe 3aHATHe | YpaBHEHUE IPSIMOM B IPOCTPAHCTBE
EBKIMI0BO IPOCTPAHCTBO.
IpaKTUYECKOe 3aHATHE
Balinykiible MHOKECTBA
IIpencrasienue
IpaKTUYeCKoe 3aHATHE
BBIITYKJIOTO
MHOTOIPaHHUKA
BBeseHue B npaktuyeckoe 3ansatue | [Ipexen pyHkium
MaTeMaTU4eCKUH aHINU3. 3ameuarenbHble npeaensl. PackpbiTue
NpaKTUYeCcKoe 3aHSATHE o
Teopusa npenesios HEOIPENCIICHHOCTEN
HenpepsiBHOCTH
NpaKTUYeCcKoe 3aHSATHE
byHKIIUN
Huddepennmansaoe npaktuieckoe 3anstue  [[IpomsBognas
HCYHCIICHUE npakTuueckoe 3ansatue  |Juddepenuman
npaktryeckoe 3austue |1 IpuiioskeHust Npou3BOAHON
HccnenoBanue GpyHKIAN
NpaKTHYecKoe 3aHATHe
HHTerpansHoe IlepBooOpa3zHas.
IMPAKTUYCCKOC 3aHATUC o
HCUHCIIEHHE HeonpeneneHnplii uHTErpas
HpaKTHYECKOe 3aHATHE  |MeToIbl HHTETPHPOBAHHS
npakTH4YecKoe 3aHsATHe  |OnpeneneHHblid HHTerpal
[MpunoxeHust ONpeneNIeHHOr0 HHTerpaa.
HecoGcTBennbIe HHTErpaTBI
MIPAaKTHYECKOE 3aHATHE
Huddepennmansabie Jluneitnpie muddepeHuanbable ypaBHEHUS
MIPAaKTHYECKOE 3aHATHE
ypaBHEHHS HIepBOro MOPsAKA
Jlunetinbie quddepeHIanbHbie ypaBHEHHS
HIepBOro MOpSAKA
MIPAaKTHYECKOE 3aHATHE
Psinpr npakTHYecKoe 3aHsATue  |YucioBble psibl

MOPaKTUYCCKOC 3aHATUC

CrereHHEIS PAABI

DYHKINN MHOTHX

MNPAKTUYCCKOC 3aHATUC

[ToHsiTre HYHKIMU MHOTHX




NEPEMCHHBIX TMCPECMCHHBIX

Hduddepennunanbroe ucuucieHne GyHKIUH
MHOTHX MTEPEMEHHBIX

OkcTpeMyMBbl QYHKINH MHOTHX
MepeMEHHBIX

MMPAKTUYCCKOC 3aHATUC

IMPAKTUYCCKOC 3aHATUC

** ceMHUHApBI, TPAKTHYECKUE 3aHATHUS, TPAKTHKYMBbI, 1a00paTOPHBIE pa0OTHI, KOJUIOKBUYMBI M HHBIC aHAJIOTYHBIC
3aHATUA

HNuas koHTakTHas padora

[Ipu nposenennn yueOHbix 3ansaTuil CI'DY obecrieunBaeT pa3BUTHE y 00Y4AIOIIUXCS HABBIKOB
KOMaHJHOW paboThl, MEKIMYHOCTHOW KOMMYHMKAIIMHM, NPUHATHS PEUICHUH, JTUAEPCKUX KauecTB
(BKITIOYast IpU HEOOXOAMMOCTH MPOBEICHHE UHTEPAKTUBHBIX JIEKIIUN, IPYNIOBBIX AUCKYCCHH, POJIEBBIX
Urp, TPEHUHIOB, aHAJIU3 CUTyallui ¥ UMUTAIMOHHBIX MOJEJEH, pernojaBaHue TUCIUIUIMH (Mo1ynei) B
¢bopMe KypcOB, COCTAaBIIEHHBIX Ha OCHOBE pE3YyJIbTaTOB HAYYHBIX HCCIIEJOBAHHUM, IPOBOJNMBIX
OpraHu3alieil, B TOM 4uclie ¢ yYeTOM PEerHOHaIbHBIX 0COOEHHOCTEN MpoQeccuoHATBHOU e TeNbHOCTH
BBIITYCKHUKOB U NMOTpeOHOCTEN paboToaarenei).

@opMBl M METOJbl IMPOBEIEHUS WHOM KOHTAKTHOW pabOThl MpHUBEACHBI B MeToanYecKux
yKa3aHUSAX TI0 OCHOBHOM Ipo(deccrnoHanbHOi 00pa3oBaTeIbHOM IPOrpaMMe.

4.2.2 CamocrosiTejibHasi padoTa

Neri/im HaunmeHoBaHue TeMbl (pa3ena) IMCUMILVIMHBI | Bua camocrosiTe/ibHOI padoThl ***
1 - BLINIOJIHEHHE JJOMAIIHUX 3aJJaHU i
: JluneliHad anrebpa - TECTUPOBaHUE
- BLINIOJIHEHHE JJOMAIIHUX 3aJaHU i
2. AHanvTHyeckas reoMeTpus
- TeCTUpPOBaHHUe
3 BBeneHne B MaTeMaTHYeCKUN aHaJIU3. - BBIIIOJIHEHUE JJOMAIIHUX 3aJaHU
Teopusnpezenon - TeCTUpoBaHKue




4 - BBIIIOJIHEHME IOMAIIHUX 3a/laHU
: JrddepeHpanbHOe MCUUCTEHHE - TECTUPOBaHHE

5 - BBIIIOJIHEHME IOMAIIHUX 3a/laHUH
' MHTerpasbHOe ucyucieHue - TECTUpOBaHUE

6 - BBIIIOJIHEHME IOMAIIHUX 3a/laHU
' JluddepeHnyanbHble ypaBHEHUS - TECTUPOBaAHHE

7 - BBIIIOJIHEHME IOMAIIHUX 3a/laHUH
' Psaapl - TECTUPOBaHUE

8 - BbINIOJIHEHHE JJOMAIIHUX 3aJlaHU N
' DyHKLMY MHOTUX lepeMeHHbIX - TECTUPOBaAHHE

*%* caMoCTOsTENIbHAS paboTa B ceMecTpe, HalMCAHUe KYPCOBBIX Pa0doT, JOKIIAIOB, BHITOJHEHUE KOHTPOIBHBIX
pabot

5. MaTepI/laJIbHO'TeXHH‘IQCKOE Hu y‘leﬁHO-MeTOJIl/I‘leCKOC o0ecrneuyeHue AUCHUIIIMHBI

5.1 JIureparypa:

OcHoBHas1 JIUTEpaTypa

1. Kopones, A. B. DOKOHOMHKO-MaTeMaTH4YeCKHE METOJbl M MOJIEIUPOBaHUE : Y4EOHUK U
npakThkyM 1uist By30B / A. B. KoponeB. — Mocksa : U3narensctBo IOpaiit, 2024. — 280 c. — (Bricmiee
obpazoBanue). — ISBN 978-5-534-00883-8. — Tekcr : anektponHbIN / OOpa3oBarenbHas miardopma
FOpaiir [caiiT]. — URL: https://urait.ru/bcode/537208

2. Makapo C. MeTo/1bI MOJICTUPOBAHUS ¥ IPOTHO3UPOBAHUS B SKOHOMHKE : ydeOHOE TIocoOue /
Makapos C., 1., Kypranosa M., B., Hyiikuna E., FO., CeBactbsinoBa C., A., CuzukoB A. [I. — Mockaa :
KuoPyc, 2023. — 179 c¢. — ISBN 978-5-406-10667-9. — URL.: https://book.ru/book/946347

3. Maxkapos, C. W., Beicimas mMaremaTtnka: MaTeMaTHYecKWi aHAIW3 W JIMHEHHas aireOpa :
yuebHoe nocobue / C. 1. MakapoB. — Mocksa : KaoPyc, 2023. — 320 c¢. — ISBN 978-5-406-11035-5.
— URL.: https://book.ru/book/947276

JlonoJiHUTe/ILHAS JIUTEpaTypa

1. Kocuurkos, C. H. MaremaTudeckue METOIbI B SKOHOMUKE : yueOHOe mocooue i By30B / C.
H. KocuukoB. — 2-e u3., ucnp. u gomn. — Mocksa : I3parensctBo FOpaiit, 2024. — 170 c. — (Briciee
obpazoBanue). — ISBN 978-5-534-04098-2. — Tekcr : anekrponHbiii // ObpazoBarenbHas miaaTdopma
IOpaiit [caiit]. — URL: https://urait.ru/bcode/538860

2. Kirommme, B. JI. Beicmias marematuka Juisi SKOHOMHUCTOB. [IpakTudeckuii Kypc : yueOHUK U
npakTukym Juist By3oB / B. JI. Kiromun. — 6-¢ usg., nepepad. u gorn. — Mocksa : M3aatenscTBo HOpaiiT,
2024, — 143 c. — (Bwicmiee o6pazoBanue). — ISBN 978-5-534-18105-0. — TekcT : 2JIEKTPOHHBIH //
Oo6pa3zoBarenbHas miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/535631

3. MeToapl oNTUMaNIBHBIX perieHni (DKOHOMHKO-MaTeMaTHIECKIE METOAbl M MOJIENH ) © y4eOHOE
nocobue / Makapos C.U., nox pex., ['opbynosa P.1., Mumenko M.B., CuzukoB A.IL., Ydumuena JLU.,
®omun B.U., Yepkacosa T.H., UynpsinoB b.II. — Mocksa : KuoPyc, 2021. — 240 c. — ISBN 978-
5-406-02903-9. — URL.: https://book.ru/book/936565

4, Meroapl ONTUMAIBHBIX pemieHuH (DKOHOMHUKO-MAaTEMAaTHUYECKHE METOIbl M MOJICIIH).
3amavHuK : yueOHo-npakTudeckoe nocodue / Makapos C.U., mox pex., CeBactesinoBa C.A., o1 pen., U
ap. — MockBa @ KuoPyc, 2020. — 202 c¢. — ISBN 978-5-406-07701-6. — URL:
https://book.ru/book/933559

5. MareMatuka a7 5)KOHOMUCTOB (MaTeMaTUYeCKUil aHAINU3 U JIMHEHHas anrebpa). 3aJauHuK. :
ydueOHo-TipakTHyeckoe mocobue / C. . Makaposa, M. B. Murienko, — Mocksa : KuoPyc, 2018. — 358
c. — ISBN 978-5-406-06423-8. — URL.: https://book.ru/book/930056

5.2. IlepeyeHb JTULEH3UOHHOI0 IPOTPAMMHOI0 00ecneYeHust
1. Astra Linux Special Edition «Cmonenck», «Opem»; PenOC ; OC "Anbt PaGouas cranmms"
10; OC "Anbt O6pa3zoBanue" 10
2. MoiiO¢uc Crangaptasiii 2, MoitOduc O6paszoBanue, P7-Oduc IIpodeccuonanbHsblid,
MoiiO¢uc Crangapthsiit 3, MoitOduc IIpodeccuonanbhsrii 3

5.2. IlepeveHb JIMIIEH3UOHHOI'0 MPOrPAMMHOI0 o0ecneyeHust
1. Astra Linux Special Edition «Cmonenck», «Opem»; PenOC ; OC "Anbt Paboyast crannus" 10;
OC "Anbst O6pazosanue” 10


https://urait.ru/bcode/537208
https://book.ru/book/946347
https://book.ru/book/947276
https://urait.ru/bcode/538860
https://urait.ru/bcode/535631
https://book.ru/book/936565
https://book.ru/book/933559
https://book.ru/book/930056

2. MoitOduc Crangaptasiii 2, MoitOduc Obpazosanue, P7-Oduc IIpodeccnonanbHbIl,
MoitOduc Cranpaptasiii 3, MoitOduc [IpodeccrnonansHpiii 3

5.3 CoBpemenHble mnpodeccHOHAIBHBIE 0a3bl JAHHBIX, K KOTOPbIM 00€CHEeYHBAETCH TOCTYN
o0yualomuxcs

1. Ilpodeccuonanpuas 06aza gaHHBIX «MH(DOpManroHHBIE cHCTeMbl MHHHCTEPCTBA SKOHOMHUYECKOTO
pasButust Poccuiickoit ®eneparun B cetn Uureprer» (Ilopran «Odunmansuas Poccus» - http://www.gov.ru/)

2. TocymapctBeHHass cucreMa MpaBoBod WHpopMaimu «OQHUIMANEHBIA WHTEPHET-TIOPTal MPaBOBOM
uugopmarumy (http://pravo.gov.ru/)

3. [IpodeccuonanbHas 6a3a qaHHBIX «DHUHAHCOBO-3KOHOMHYECKHUE MMOKazaTenu Poccuiickoit Denepariim»
(Oduumaneublii caiit MunucreperBa GpunancoB PO - https://www.minfin.ru/ru/)

4. Tlpodeccnonanpuas 6a3za maHHBIX «OdunmanpHas cratuctukay (OduumaneHeli caidt denepanbHOR
CIy»ObI TOCYIapCTBEHHOM cTaTUcTUKH - http://lwww.gks.ru/

5.4. UndopManmioHHO-CIPAaBOYHbIE CUCTEMBbI, K KOTOPBIM 00ecnieYnBaeTcs J0CTYN 00y4aronIuXcs
1. CrpaBouno-nipaBoBas cucrema «Koncynbrant [Tmroc»

2. CnpaBouHo-nipaBoBas cuctema «['’AP AHT-Makcumym»

5.5. CnenuajbHbIe MOMEIEHU A

VY4eOHbIe ayAUTOPHUHU 151 TIPOBEICHUSI 3aHATUH KoMmriekTsl yaeHnueckoi Meoenu
JIEKITMOHHOT' O TUIIA MynbTUMEIUHHBINA TPOEKTOP
Jlocka

OKpaH

Y4eOHbIe ayUTOPUH IJIs1 IPOBENECHUS KoMmruiekTsl yaeHnueckoi Meoenu

MIPaKTHYECKUX 3aHITHN (3aHATHHA CEMHHAPCKOro |MynbTUMEIUITHBIN TPOEKTOP

THUTIA) Hocka

OKpaH

KowmmbroTeps! ¢ BeIxomoM B ceth «MHTEpHETY 1 DMOC
CI'ay

YueOHbBIC ayTUTOPUH JUTSI TPYIIIIOBBIX U KoMrutekTsl yaeHnIecKoi Mebenm

WHJAUBUYAIbHBIX KOHCYJIbTAlUI MynbTUMeIUITHBIN TPOEKTOP

Jlocka

OKpaH

KowmmproTeps! ¢ BeixomoM B ceth «MHTEpHET» 1 DMOC
CI'oy

Y4eOHbIe ayqUTOPUH IJIs TEKYIIero KOHTpons U |KoMImek Tl yueHmaeckoi Meoenu

MPOMEKYTOYHOU aTTecTaluu MynbTUMeTUHHBIA TPOEKTOP

Jlocka

OKpaH

KowmmbroTeps! ¢ BeixomoM B ceth «MHTEepHET» 1 DMOC
CI'oy

[Tomemenwus st caMOCTOSITETFHOU PabOThHI KomruiekTsl yaeHndeckoi Medemnu

MynbTUMeIUHHBIA TPOEKTOP

Jlocka

OKpaH

KommnbroTepsl ¢ BeixoaoM B cetb «MHTEepHET» 1 DM1OC
CIoy

[MomenieHust 11 XpaHeHHUs: 1 TPopHIIaKTHIeCKOro |KOMIUIEKTHI CeHaaIn3upOBaHHON MeOETH sl XpaHESHHS
00CITy>)KMBaHHS 000PY/JOBAHHUSI 000pyTOBaHUS

6. @OoH/I OLIEHOYHBIX CPeACTB Mo AUcHUILIMHe Boiciias MmaTeMaTuka:

6.1. KonTpo/ibHbIe MepONPUSITHS 110 AUCHUTINHE

®opma KOHTPOJIS OTmeTuTh
Bua koHTpOJIs HYKHOE
3HAKOM
«+»
Texyimuii KOHTPOJIb OneHka J0KJIaJ0B +
Y CTHBII/TMCbMEHHBIN 0IIPOC +




TectupoBanue
IIpakTrueckue 3aga4n

IIpomexyTouHbIi KOHTPOJIL  |3aueT
OK3aMeH

+|+]+[+

[Mopsiiok mnpoBeeHUs1 MePONPHUATHH TEeKYHIero W MPOMEXKYTOYHOr0 KOHTPOJIS
onpenessiercss MeToanuecKUMH YKA3aHUSIMHU 10 OCHOBHOI MpogeccoHabHOI 00pa3oBaTebHOI
nporpaMmMe BbIcliero oopa3zoBanmusi; [losio:keHHeM 0 0A/VILHO-PEHTHHIOBON cHCTeMe OIEHKH
yCIeBaeMOCTH OOyYalOUIMXCA 1O OCHOBHBIM 00pa3oBaTeIbHBIM MPOrPaMMaM  BbICHIET 0
o0pazoBaHusi — mnporpaMMaM 0OakajaBpuara, NporpaMmMaM cHeHuajJuTeTa, MpPorpaMMam
MarucTparypbl B (eepajbHOM rocyJapCTBEHHOM ABTOHOMHOM 00pa30BaTEeJIbHOM YUpeKIeHUHU
BbICLIEro oopa3oBanus «CaMapckmii rocy1apcTBeHHbIH IKOHOMUYECKUI YHUBEPCUTET.

6.2. [InanupyemMble pe3yJIbTaThI 00y4eHHs MO AUCHUILINHE, 00eceunBaOIINe 10CTHKEHUEe
MJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHs M0 MporpaMmme

Oobmenpodeccuonanbupie komnereHunu (OIK):
OIIK-3 - CiocobeH 0co3HaHHO MMPHUMEHSATh METO/IbI MATEMATHIECKOH U JIECKPUIITUBHOW CTATUCTHKH
IUTSL aHATTM3a KOJIMYECTBEHHBIX TaHHBIX, B TOM YHCIIE C MPUMEHEHHNEM HE00X0IMMON BEIYUCITUTETLHOM
TEXHUKHU ¥ CTAaHJIAPTHBIX KOMITBIOTEPHBIX MPOTPaMM, COIEPKATEIbHO HHTEPIPETHPOBATH TIOTydECHHBIE
pe3yabTaThI, TOTOBUTH CTATUCTUYECKHE MAaTEPHAIIBI IS JIOKJIAJI0B, TYOJIHKAIMA U APYTHX
AHAJTMTHYECKIX MaTEPHAJIOB

IInanupyemsie |Ilianumpyemble pe3yabTaThl 00y4eHUs 10 IMCHUIIIHHE
pe3ynbTaThl
00y4eHHS 0
Iporpamme
OIIK-3.1: 35aTk: OIIK-3.2: YMeTh: OIIK-3.3: Bnagets (umeTh
HAaBBIKH):
METO0JIOTHIO aHAJIN3UPOBATH U HaBBIKaMU aHAIIN3a
CTaTHCTUYECKOTO AHAJIN3a |MHTEPIPETUPOBATD CTaTUCTHYECKUX
COLIMAJIBHO- CTaTHUCTUYECKHUE IAHHBIC O [[TOKA3aTelei NeATeNbHOCTH
YKOHOMMYECKUX COLIMAJIBHO- XO3SIMCTBYIOLIUX CyOBEKTOB;
IIPOLIECCOB U BJIICHUM, B |9KOHOMHUYECKUX HaBbIKaMU
TOM YHCIIE C poueccax U sBJICHUSX, IIPOrHO3UPOBAHUSA
MIPUMEHEHUEM BBISIBJISITh TCHIACHIIMH JUHAMHUKU OCHOBHBIX
HE00X0AMMOH WU3MEHEHHUS COLIUAIIbHO- HSKOHOMHYECKUX U
BBIYHMCIIUTEIIEHON TEXHUKHU |IKOHOMHUYECKUX COLIMAJIBHO- SKOHOMUYECKUX
U CTaHJAapPTHBIX IIPOLIECCOB U SIBJICHUM; II0KAa3aTeJIe NeATENbHOCTH
KOMIIBIOTEPHBIX IPOTPaMM |AaBaTh IIPOTHO3HBIE XO3AHCTBYIOIIMX CYOBEKTOB
OLICHKH IMHAMUKH
OCHOBHBIX SKOHOMHUYECKUX
Y COLIMAJIbHO-
9KOHOMMYECKHUX
noKasaTesen
JEeATEIbHOCTH
XO3AUCTBYIOLIUX
CyOBEKTOB, B TOM YHCIIE C
IPUMEHEHHEM
COBPEMEHHBIX
TEXHUYECKUX CPEICTB U
NaKETOB MPUKIIATHBIX
CTaTHCTUYECKUX TPOTrpaMM
IToporossrit MeTO/Ibl cOOpa, aHanu3a, |BbIOpaTh METO/IaMU PELIEHUS
CHUCTEMATHU3aLHH, UHCTPYMEHTAJIbHBIE AHAIUTUYECKUX U
XpaHEHUS JaHHBIX; cpezacTBa s 00pabOTKU  [MCCIeI0BAaTENLCKUX 3a/1ay C
JTAaHHBIX; IIPUMEHEHHEM
COBPEMEHHOTO
WHCTPYMEHTApUS U




UH(POPMALIMOHHO-aHATIUTHYE
CKHUX CHCTEM;

CrangapTHslii (B
JOIOJTHEHHE K

MaTEMaTUYCCKUEC METOAbI
00paboTKU U aHAN3a

IMPUMCHATH
MaAaTEMATHYCCKHUEC MCTOAbI

MaAaTEMATHYCCKUMHU
MeTo1aMu 00pabOTKH U

IIOPOrOBOMY) JTAHHBIX C 00paboTKU U aHaIu3a aHaJIN3a JAHHBIX C
KCMOJIb30BAHUEM JAHHBIX C UCIIOJIb30BAHUEM [UCIIOIb30BAHUEM
MHTEJUICKTYaJIbHBIX MHTEJUICKTYaJIbHbBIX MHTEJUICKTYaJIbHBIX
nH(OPMAITHOHHO- UH(HOPMAITMOHHO- WH(pOpPMaITMOHHO-aHATTUTHYE
AQHATMTUYE CKUX CUCTEM; |aHAJTUTHYECKUX CUCTEM;  |CKUX CHCTEM;
MaTeMaTHYE€CKUE METOJIbI |MAaTeMaTHYE€CKUE METO/IbI  |MAaTeMaTUYEeCKUMHU
BBISIBJICHUSI CBSI3H U BBISIBJIICHUSI CBSI3H U METOJIaMU BBISIBIICHUS CBSI3U
3aBUCUMOCTH MEXITY 3aBUCUMOCTHU MEXKTY Y 3aBUCUMOCTH MEXKIY
IIOKA3aTeIsIMU; MOKa3aTeJsIMU; MOKa3aTeISIMU;

[ToBbITIIEHHBIN  [METO/IBI KOJIMYECTBEHHOTO |[IPUMEHSITH METOIbI METOJaMH KOJIMYE€CTBEHHOTO

(B momosTHEHHUE K |M KaueCTBEHHOTO aHAlIW3a |KOJWYECTBEHHOTO U Y Ka4E€CTBEHHOT'O aHAJIA3a

MIOPOTOBOMY, “H(pOpMaIIUY, BHISIBIICHUS |KAQ4€CTBEHHOTO aHaiMW3a  |MH(OpMAaIuy; HaBbIKaMHU

CTaHJAPTHOMY) |TEHICHITUN U3MEHEHUS uH(popMaIuu, BEISBIIATh  |BBISIBIICHUS TEHICHIIUN
COLMAJIBHO- TEHJICHIIUN U3MEHEHUS W3MEHEHUS COI[UATBHO-
SKOHOMUYECKUX COIMAIbHO- HKOHOMUYECKUX
roKazaresei, IpuEMbI 3KOHOMHWYECKUX MoKa3aTeseil; HaBbIKaMu

NpUHATHS () HEKTUBHBIX
penieHuit ¢ y4eTom
MUHHMU3AIUN PUCKOB,
MaTeMaTH4YeCKUE METO/IbI
npoBepku 3¢ (HEeKTUBHOCTU
peLICHUH.

IOKa3aTeNeu, MpUHUMATh
3¢ exTUBHBIC pereHus ¢
YYE€TOM MUHHMH3AIUH
PHUCKOB, MaTE€MaTHIECKHE
METO/IbI TIPOBEPKU

3¢ (PEeKTUBHOCTH pEIICHHA.

npUHATHS () HEKTUBHBIX
pEelIeHu! ¢ y4eTOM
MUHUMU3ALUU PUCKOB;
MaTeMaTH4YeCKUMHU
METO/IaMU ITPOBEPKHU

3G (HEKTUBHOCTH PEIICHH.

6.3. [lacnopT OLIEeHOYHBIX MATEPHAJIOB
Ne| HaumeHoBaHHMe TeMbI Kontposmpyembie Bua koHTpOJIS/MCTIONIB3yeMble
n/ | (pa3aena) AMCHUILINHBI IVIAHUpYeMble OLICHOYHbIE CPeICTBA
n pe3yJibTaThl 00y4eHus1
B COOTHOIIEHUH C
. IIpomeskyTou
pe3yjabTaTaMu Texkymmit .
00y4eHmus 1O H b
nporpamme
1. JluHeliHas anre6pa OIIK-3.1, OIIK-3.2, VY CTHBIA/TIMCEMEHHBIN |3adéT
OIIK-3.3 oTpoC
[TpakTuyeckue 3a1auu
TectupoBanue
2. AHanMTH4Yeckast OIIK-3.1, OIIK-3.2, VYV CTHBIA/TIUCEMEHHBIN | 3a4éT
reoMeTpus OIIK-3.3 OTpoC
[TpakTuyeckue 3aauu
TectupoBanue
3. BBesenue B MaTematudyeckun  [OITK-3.1, OIIK-3.2, VYcrHbl/MUCbMEHHBIN | DK3aMeH
aHanus. Teopus npesesioB OIIK-3.3 orpoc
[TpakTuyeckue 3amaun
TectupoBanue
4, duddepenuuanbHoe OIIK-3.1, OIIK-3.2, YcTHBIW/MHCEMEHHBIN | DK3aMeH
HCYUCIeHH e OIIK-3.3 onpoc
[TpakTryeckue 3aauu
TectupoBanue




5. WHTerpanbHOE OIIK-3.1, OIIK-3.2, Y CTHBIA/IIMCEMEHHBIN | DK3aMeH
HCYMCTIeHH e OIIK-3.3 orpoc
[IpakTrueckue 3a1aun
TectupoBanue
6. AuddepeHunanbHble OIIK-3.1, OIIK-3.2, YCTHBIW/NMCEMEHHBIN | DK3aMeH
ypaBHeHHUA OIIK-3.3 onpoc
IIpakTrueckue 3a1aun
TectupoBanue
1. Paabl OIIK-3.1, OIIK-3.2, VY CTHBIA/MIMCBbMEHHBIN | DK3aMeH
OIIK-3.3 orpoc
[IpakTrueckue 3a1aun
TectupoBanue
8. ®yukuuu MHorux nepemenHbix (OITK-3.1, OTIK-3.2, VYCTHBI/MMCbMEHHBINH | DK3aMeH
OIlK-3.3 orpoc
[IpakTrueckue 3agaun
TectupoBanue

6.4. OHeHO‘lHLIe MaTepuaJibl IJd TEKYHIEro KOHTPOJIsA

BOl'lpOCbI I yCTHOFO/l'l](leMeHHOFO omnpoca

Paznena nucuuniuabl - |Bonpocsl

JluneliHas anrebpa 1. Marpunpl, ux BUuAbL Onepanuyy HaJi MaTPULIAMM.
2. OmnpepenuTeny, UX CBOMCTBA.
3. O6paTHas Matpuua. TeopeMa 06 06paTHOM MaTpHUIIE.
4. PaHr MaTpuIpl, CIOCOOBI €0 HAXOXKEHUS
5. CucreMbl IMHENHBIX ypaBHeHUW. MaTpruiHas popma 3anucH.
YcoBue cOBMeCTHOCTH.
6. Pemenue crucTeM N JIMHEWHBIX YpPaBHEHUN C N HEW3BECTHBIMU
no ¢popmysnam Kpamepa u ¢ moMmo1pro 06paTHOM MaTPULBI.
7.  Ilpou3BoJibHBIE CUCTEMBI JIMHENHBIX YPABHEHHU.
8. Metop'aycca. HaxoxaeHre ONOPHBIX pelieHu .
AHanuTtrnyeckas 9. /JlexapToBa cucTeMa KoopAuHaT. /lejieHne oTpe3Ka B IaHHOM

reomeTpus OTHOULIEHUHU. PaccTosiHME MeX/ly TOYKaMHU.

10. [llpsmas Ha nyiockocTU. Byu/ibl ypaBHEHUH NPSIMOM Ha IJIOCKOCTH.

11. VYron MeXxJay  NpsIMBIMU. YCJOBHS  NapasjieibHOCTH
12. OKpYy>KHOCTb. JJIJIUIIC.

13. Twunep6o.ia. [Tapabo.ia.

14.  PellleHue cCUCTeM JIMHEUHBIX HEPABEHCTB.




BBeseHue B
MaTeMaTH4YeCKUI aHa/IU3.
Teopusa npegenos

15.
16.

17.

18.
19.

20.
21.

22.
23.

24,

25.

[lonsite ¢yHKuuKU. OCHOBHbIE 3/1eMeHTapHble QYHKIUH, UX CBOMCTBA.
Yucnoas nocsegoBarenbHOCTD. [Ipesesn yncioBomn
110CJIeJOBATEbHOCTH.
[Ipenen pynkuyu. OgHOCTOPOHHME Npefiesibl. becKoHeuHble pe/iesibl.
BeckoHeYHO MaJible M 6eCKOHEYHO 60JIbLIME QYHKIMH, UX CBOMCTBA.
TeopeMa o cBsA3U npefiesia U 6eCKOHEYHO MaJIod QYHKIHH.
Teopema 0 cBI3U GECKOHEYHO MaJION U 6ECKOHEYHO OOJIbILION
GYyHKIMH.
CpaBHeHMEe 6ECKOHEYHO MaJIbIX GYHKIUH.
OcHOBHBIE TEOpPEMBI O Ipefesax: TeopeMsl O NpeJesie NOCTOAHHOU,
0  eJUHCTBEHHOCTH  IHpejeJa. Heo6xonuMmble  ycioBus
CylLleCTBOBAaHUSl KOHEYHOro mnpezesna (GYHKIUU. O JIOKAJIbHOU
OTPaHUYEHHOCTH, O JIOKaJIbHOM NOBTOPEHUU PYHKIMEN CBOMCTB
npezea.
3aMeyaresibHble IpeJeJbl.

HenpepbiBHOCTb QyHKIMU B TOUKe. CBOMCTBA QYHKLMH,
HeIpepbIBHBIX BTOUKE.

Knaccudukanus Toyek pa3pbiBa GyHKUMU. HenpepbIBHOCTD GyHKLIMH
Ha MHOXXeCTBe.

CBoiicTBa QyHKLMH, HENPePbIBHbIX HA OTPE3KE.

JuddepeHupanbHoe
MCUYUCIIEHHE

26.
217.
28.

29.
30.
3L
32.
33.
34.

35.
36.

37.
38.

[TpouzBoaHasi. [eoMeTpHUUeCKUN CMbIC/ IIPOU3BO/THOM.

[Ipor3BOiHbIE OCHOBHBIX 3/IEMEHTAPHbBIX QYHKIIUH.

JIuddepenumpyemoctb PyHKIUU. CBSA3b MeX/y HENPEPbIBHOCTbIO
U 1uddepeHIpyeMOCThIO.

Teopembl @epma, Possa, Jlarpamka.

[IpaBusia JuddepeHIPOBaAHUS.

[Ipou3Bo/HbIE BBICIIUX NOPSAAKOB. [IpaBusio Jlonutans.

Jdudodepennuan. FeomeTpudeckuil cMmbica auddepeHipaa.

CBsA3b Mexay npou3BoAHOU U Auddepenuranom. CBoMcTBa
auddepeHumana

Bo3pactanue u y6biBaHue PyHKUMN. Kputepui

MOHOTOHHOCTH QYHKIIMH.

JkcTpeMyMbl pyHKuuU. Heobxogumoe U OCTaTOUHOE
yCJIOBUS JIOKAJIbHOT'O 3KCTpEMyMa.

Haubosbliiee 1 HaMeHbllee 3HaYeHHs1 PYHKIMU Ha OTPE3KE.

BeinyksiocTb rpaduka pyHkMu. KpuTepuid BbINYKJIOCTU QYHKIUH.
Touku nepern6a. Heo6xoanMoe U OCTATOYHOE YCJIOBUS.

AcuMITOTHI rpaduKa QyHKIMH.

O6masg cxeMa Ucc/eloBaHUsA byHKIMU cpeACcTBaMU

JAnddepeHMaTbHOTO HCYHUCIEHUS.

HHTerpasbHOE
UCYHMCJIeHHn e

39.
40.
41.

42.
43.

44,
45.
46.

[lepBooGpa3Hasi. Heonpe/ie/ieHHbIN HHTETPaL.

CBoiicTBa HeolpeieJIEHHOr0 UHTerpaJia.

OnpeesieHHBIN UHTerpasl. [eoMeTpHUYeCcKUi CMbICT
ompe/ieJIeHHOI'0 HHTerpaJa.

CBoiicTBa onpe/ie/IEHHOT0 UHTEerpaJia.

BerurciieHHe onpe/iesieHHOT0 HHTerpasia. UHTerpas c
nepeMeHHbIM BepXHUM mpezeaoM. Popmysia HeroToHa —
Jlen6HuU1IA.

[TpuioXKeHUs OTpe/IeJIeHHOTO UHTerpasa.

HecoGcTBeHHbIE MHTErpasibl [TEPBOTO Po/ia.

HecoGcTBeHHbIE MHTErPasibl BTOPOTo pojia.

JMuddepenuyanbHble
ypaBHEHUs

47.

48.

49.

JvddepeHLiaibHble ypaBHEHHSA. Y paBHEHHUS C
paszAesaIUMUCH TepeMeHHbIMMU.

Jluneiinble fuddepeHanbHble ypaBHeHM 1 nopsiika.
YpaBHeHue bepHyJ/LIU.

JluHeliHble AU depeHLMaNbHbIE YPaBHEHUS 2 TIOPsI/IKA.




Paambl 50. YucnoBsle psAablL JloCTaTOYHBIN IPU3HAK CXOAUMOCTH PAJa.
51. Heob6xo¥Mblii M IOCTAaTOYHbINA MPU3HAK CXO/IMMOCTH Psi/ia.
[Ipu3Hak cpaBHeHUA.
52. llpusHak /[lanambepa. UHTErpasbHbIi NpU3HAK.
53. 3HakKonepeMeHHbIe pAJbI.
54. 3HakoyepeyrolIKecad pABbL.
55. CreneHHble psaAbl. UHTepBal U painyc CXOAUMOCTH.
56. /ludpdepeHuipoBaHre U UHTEIPHPOBAHKUE CTENEHHBIX PSJIOB.
Papn MaksiopeHa.
®DyHKIMY MHOTHX 57. ®yHKIMU MHOTUX NlepeMeHHbIX. OCHOBHbIE TOHATHS.
IepeMeHHbIX 58. Ilpenen v HenpepbIBHOCTb GYHKIMH MHOTHX IlepeMEHHBIX.
59. YacTHble NpOU3BOJHbIE U NOJHbIN fUbPepeHInan QYyHKLUHU
MHOTHUX llepeMeHHbIX. YacTHbIe IPOU3BOAHBIE CTAPIIUX IOPALKOB.
60. IIponsBojHasA IO HANIPABJIEHHUIO.
61. TI'paaveHT QYHKIMHU MHOTUX [l€PEMEHHbIX.
62. JkcTpeMyMbl QYHKIMU MHOTHUX Nl€PEMEHHbIX.

3aIlaHI/Iﬂ AJIsI TECTUPOBAHUSA 110 JUCHUIIJIUHE [IJIST OLCHKH C(l)OpMI/[pOBaHHOCTI/I KOMIeTeHIuii

Ne
/o

3amanue

Kuarou k
3aaHmIo /
STaJ0HHBIH
OTBET

[IpsiMbIe, TEOMETPUYECKH OIHCHIBAIONIAS CTATUCTHUSCKUE JTaHHbBIS
2x+y-1=0 u 2x+3y+2=0

a) mapayIeIbHBI

0) rmepeceKaroTCs, HO HE MEPIICHIUK YIS PHBI

B) TICPIICHIUKYIISIPHBI

') COBMAIAI0T

ITycth a(x) - 6eckoHEUHO Majias pu X — a QYHKIIHS, HCIIOJIb3yeMast

o o 1
B MAaTEMATHU4YCCKOU U JCCKPUIITUBHON CTAaTUCTUKE. Torz[a % €CTh:

a) OECKOHEYHO OOJIbIIas IPH X — a

0) OECKOHEUYHO MaJas MpUx — a

B) QYHKIHS, MIPEIeNl KOTOPOU MPU X — A HE CYIIECTBYET
r) QyHKIUs, Ipeies KOTOPOr pU X — a KOHEYEH

. IIpoussoanoi dynkiun f(X), KOTOpas UCIONIB3YETCs I aHAIKM3a
KOJIMYECTBEHHBIX JIaHHBIX, HA3bIBACTCS:

. X
r) lim =
Ax—>0Y

Ecnu nuddepenimpyemas GyHKIHS, OMUCHIBAIONIAS CTATUCTUICCKUE
JIaHHBIC, YOBIBAET Ha HEKOTOPOM MHTEPBAJIC, TO B KAXIOH TOYKE ITOTO
WHTEpBaa:

a) MPOU3BOJIHAS PaBHA HYJTIO

0) Mpou3BOHAS HETOJIOKHUTEIbHA

B) TIPOM3BO/THAS HE CYIIECTBYET

T') IPOM3BOJIHAS] HEOTPHIIATEIIbHA

I'padux GyHKIMH, ONKCHIBAIOIIEH CTATUCTUYECKHE TaHHbIE,
Ha3bIBAeTCs BBITYKIBIM Ha MHTEpBaie (a, b) eciu kacaTenpHas K
rpaduKy, IpoBeieHHas B 11000 Touke UHTEpBaJIa:

a) pacriojio’keHa HaJ rpaukoM (QpyHKIUU

0) pacnosioxkeHa noJ rpagukomM GyHKIHH

B) nmapajuienpHa ocu OX

I) nepneHauKynspHa ocu OX




VYrn0Bo# K03 GHUIHMEHT KacaTelbHOM K KPUBOM, HCIIOJIb3yeMOH B
JECKPUIITUBHOM cratucTuke Y = f(x), B TOUKE X, paBeH:

a) 3HAYEHUIO apPIYMEHTA X

0) 3naueHuto GyHKIuK f (xg)

B) 3HAYEHHIO TIPOM3BOAHOM f (X,)

r) 3HaueHuto quddepennuana dy

Oynkus F(x) susercs nepBoodpasHoit st pynkumu f(x),
HCMOJIb3yEMOM B MATEMATHYECKOM U JECKPUNITUBHOM CTaTUCTUKE, ECITU
BBINOJIHSETCSA PABEHCTBO:

a) f'(x) = F(x)

6) f(x) = F(x)

B) f(x) =F (x)

r)df(x) = F(x)

OyHKIMSA, UCTIOJIb3yeMasi B MATEMATHYECKOW CTATUCTUKE, HEMPEPhIBHA
B TOYKE TOTJIa U TOJBKO TOTJA, KOT/Aa MaJOMy IIPUPALIEHHUIO apryMEHTa
COOTBETCTBYET ...

MaJioe
IpuUpamieHue
byHKIIUN

...(pyHKIIMH, MCTIOJIb3yeMOM ISl TPOTHO3HBIX OIIEHOK, B JAHHOM TOYKE
Ha3bIBAETCS MIPE/IeNl OTHOIIEHUS TIPUpPALIEHUS (PYHKITNHU K
MPUPAIICHUIO apIYMEHTa, KOrJa MpupalieHue apryMeHTa CTpEMUTCS K
HYJIIO, €CJIA 3TOT MPEJIEN CYIIECTBYET U KOHEUEH.

IIpounsBoHOM

10.

[IpousBoHas GyHKIMH, UCTIOJIB3YEMOM JUIsl IPOTHO3HBIX OLIEHOK, B
TOYKE paBHA ... YIJla HaKJIOHA KacaTeJIbHOM, MPOBEIEHHOM K TpaduKy
(GYHKIMY B TaHHOM TOYKE.

TaHTE€HCY

11.

['maBHas nuHEHAsA OTHOCUTEIBHO AX 4aCTh MAJIOTO NPUPALIECHUS
(GyHKLMH, MCIIOJIb3YEMOH JUIsl aHAINM3a CTATUCTHYECKHUX MOKa3aTenen
JESATeIbHOCTH X03IHCTBYIOIIMX CYOBEKTOB, Ha3bIBAETCH ... PYHKIMH

nuddepennmranom

12.

... pynakmmeit F(x) ana ynakmnuu f(X), maroiei mporHo3HbIe OTEHKH
JMHAMUKA SKOHOMHYECKHX TI0Ka3aTesel, Ha3bIBaeTcsl (yHKINS,
MIPOM3BOJIHASI KOTOPOW paBHA UCXOTHOW (QYHKITHH.

[TepBooOpa3Hoii

13.

[TpousBoHAs OT HEONPEAEIECHHOIO HHTErpaia OT HEMPEPHIBHOM
(GyHKIMH, TAoNiei MPOrHO3HbIE OLEHKU JUHAMUKHA SKOHOMHYECKUX
roKasareJseil, paBHa ...

MOJIBIHTET PAITEHOU
byHKIIUN

14.

HauBpicnii mopsa0K mpou3BOHON (YHKITUHN, JAFOIIEH TPOTHO3HBIC
OIICHKH IMHAMUKH SKOHOMUYECKUX MOKa3zaTesei, BXOIIIel B
muddepeHnnanbHOe ypaBHEHHE, Ha3bIBAeTCA ... MU epeHIInaIbHOTO
ypaBHEHUS.

MMOPAIKOM

15.

YeMy paBeH yroyl MEXAy NPSMbIMU, ITOJy4EHHbIX IPU HOCTPOSHUHU
nporHosda x-y+5=0 u 3x+2)-9=0 B rpamycax?

45

16.

Haiigure abcuuccy Touku neperu6da rpaduka GyHkuuu, garomen
IIPOTHO3HBIC OLICHKH TUHAMHUKH SKOHOMHUYECKHX ITOKa3aTeeH

f(x)= x2 —9x% +12

17.

HaiinuTe abcunccy TOYKH JIOKAJIBHOTO MUHUMYMa (DYHKIIMH, JAIOIIeH
IIPOTHO3HBIE OLIEHKHU TUHAMUKN YKOHOMUYECKMX ITOKa3aTenen

f(x)= 6x° — 3X (OTBET JaTh JECATUYHOMN APOOBIO).

0,25

18.

quy PaBC€H UHTETPAI OT (I)YHKI_[I/II/I, Jaromen MMPOTHO3HBIC OLUCHKH
a
JUHAMHUKHM SKOHOMHYECKHUX IMoKa3aTelei j f (X)dX ?

a




19. | ©

2
[sin2xdx ?

0

YeMy paBeH ONpeAeTICHHbIN HHTETpal OT (PyHKIMH, AAIOLICH

IMPOTHO3HBIC OLICHKHW JUHAMUKH S5 KOHOMHWYCCKUX MoKasarenei

00, | - eMy PaBHO KOIMYECTBO YACTHBIX MPOM3BOIHBIX BTOPOTO MOPsA/IKA
" | dyHKIMHU TpeX MepeMEHHbIX, OJYYCHHON PU HOCTPOEHUH IIPOTHO3a?

YeMy paBHO 3HAUYE€HUE YACTHOU MPOU3BOIHON (HYHKIIUHU TIO
21. | IEpEMEHHON X, JAIOLIEH IPOTHO3HBIE OLICHKU JUHAMUKH 4

YKOHOMHYECKHX [OKa3aTeNnel B JaHHoi Touke z=x2y2; My(-2;1)

MpakTnyeckue 3agaun (Min 20, max 50 + ccpuiky Ha IUOC ¢ IJTeKTPOHHBIM H3TaHHEM, €CJIU HMeeTCsl)

Paznes 1ucuumInHbI

3agaun

JluHeliHas anrebpa 3a/la4M Ha TeMy: MaTpULbl, IeMCTBHSA C MAaTPULIAMH, peLleHUe CUCTEM
ypaBHEHUM

AHannTH4eckas 3a/lauM Ha TeMy. [IpsAMast Ha IJIOCKOCTH, KpYBble BTOPOTO NOPSA/Ka

reomMeTpus

BBesieHue B 3a/la4M Ha TEMY. PaCKpbITHe HeollpeZie/IeHHOCTEH, 3aMedaTesibHble

MaTeMaTH4YeCKUN aHa/IM3.

Teopus npeseson

npe/iesibl, HeIPePbIBHOCTb QPYHKLIMH.

JuddepeHunanbHoe 3a/1auM Ha TEMY: HaXOXAEeHKe MPOU3BOAHOH, AuddepeHLraa,
M CUUCIIEHHE vccaefoBaHue
OYHKIMH.
WHTerpasibHOE 3a/jauy Ha TeMY. HaxOxK/leHHe NIepBO0OPa3HOM, HEONPE/eIEHHOTO U
M CUUCIIEHUE onpeJieJIeHHOT0 MHTerpaJa.
JuddepeHunaibHbIe 3a/jauy Ha TeMy: ypaBHEHHS C pa3Ze IIoLMMUCcATIepeMeHHbIMHY,
ypaBHEHHUs JINHEWHbIEe
JnddepeHiManbHbIe ypaBHeHUs 1 v 2 opsifka, ypaBHeHHe bepHyJLiu.
Psanbl 3a/jauy Ha TeMY: MPU3HAKKK CXOJUMOCTH PsiJIOB, pasJiodkeHue QyHKIUHI B
psz.
®DyHKIMY MHOTUX 3a/jauy Ha TeMY. HaXOXK/leHHe MPOU3BOIHBIX, AUddepeHLuaa, rpaJjueHTa
nepeMeHHbIX bYHKIMH, UccleJOBaHUE QMIIL.

6.5. OueHo4YHbIe MATEPUAIBI JAJIsl IPOMEKYTOYHOM aTTeCTAIUN

@oH/ BONPOCOB /1J1 MPOBeAeHHS MPOMEKYTOUYHOT0 KOHTPOJIA B hopme 3aueTa

Pasznes nucuunmiInHbI

Bonpocst

JluHeliHas asire6pa

1. Marpunpl, ux BuAblL Onepanyy HaJi MaTPULIAMH.

2. OnpepnenuTesv, UX CBOMCTBA.

3. O6paTHag Matpulia. TeopeMa 06 06paTHOM MaTpHIIE.

4.  PaHr MaTpu1pl, CIOCOOBI €r0 HAXOXKJEHHS

5. CucreMbl IMHENHBIX ypaBHeHUH. MaTpuiHas popma 3anucH.

Yc/10BMEeCOBMECTHOCTH.

6. PemeHue cucteM N JIMHEHHBIX YypaBHEHUH C N HEM3BECTHBIMU

nopopmysiam Kpamepa v c noMo111b10 06paTHON MaTPHULIbL.
[Ipou3BoOJIbHBIE CUCTEMBI IMHENHBIX YPAaBHEHNUU.
Metopa'aycca. HaxoxaeHre ONOPHBIX pelleHnH.

o~




AHanuTndecKkast
reoMeTpus

9.

10.
11.
12.
13.
14.

JlekapToBa cucTeMa KOOpZAMHAT. /lesieHre OTpe3Ka B JAHHOM
OTHOLIeHUU.PaccTossHNE MeX Ay TOYKAMHU.
[IpsAmMas Ha UI0CKOCTH. Bu/ibl ypaBHEHNH NPAMOM Ha IJIOCKOCTH.
Yron MeXny NpAMBIMH.  YcJ10BUA rnapaJieJiIbHOCTU
OKpY>XHOCTb. JJLJIUIIC.
['unep6osa. [lapa6ona.
PellreHue crcTeM JIMHEMHBIX HEPABEHCTB.

DoHp BOIIPOCOB JIJIA MMPOBECACHUSA MPOMEKYTOYHOI'0 KOHTPOJIA B (])opMe IK3aMeE€Ha

Pazgen qucuumimabl  |Bonpockl
BBeseHue B 1. Tlonstre ¢pyHkumu. OCHOBHbIE 3/leMeHTapHble GYHKIMH, UX CBOMCTBA.
MaTeMaThU4ecKui aHain3. | 2. YucsoBasinocienoBaTebHOCTb. [Ipeies yncioBoit
Teopusi npesnesioB 10CJIeJOBATEbHOCTH.
3. Ipepen ¢ynkumu. OgHOCTOPOHHUE Npeiesibl. beckoHeuHble Npe/esbl.
4. bBeckoHeYHO MaJible U 6eCKOHEYHO 60JIbIlINe QYHKIMH, UX CBOMCTBA.
5. Teopema o cBS3U nipeJiesia U 6eCKOHEUHO MasIol QyHKLIMH.
Teopema 0cBsi3M 6GECKOHEYHO MaJsION U GECKOHEYHO GOJIbILION
bGYyHKIMH.
6. CpaBHeHHEe 6ECKOHEYHO MasIbIX GYHKLIMM.
7. OCHOBHbIE TeOpEMBI O MIpeZiesiax: TEOPEMbI O Ipejiesie MIOCTOSHHOM |
0 e/JUHCTBEHHOCTU  NpejeJa. Heo6xonuMble  ycioBus
CYylLleCTBOBAaHUSl KOHEYHOro mnpejena (GYHKIUMU. O JIOKAJIbHOU
OTPaHUYEHHOCTH, O JIOKAJbHOM MOBTOpPEHUM QYHKILMEH CBOMCTB
npejea.
8. 3aMeuaresibHble IpeseJbl.
9. HenpepbiBHOCTb QyHKIMH B ToUuKe. CBOMCTBA PYHKIMH,
HelpepbIBHbIX BTOUKE.
10. Knaccudukanus Todyek pa3pbia GyHKLUMH. HerpepbIBHOCTb GYHKLMH
HaMHOXeCTBe.
11. CaoiicTBa GpyHKIMH, HENPEPHIBHBIX HA OTPE3KE.
JubdepenuyanbHoe 12. TlpousBojHasd. ['eoMeTpUYECKUH CMBIC/ IPOXM3BOJIHOM.
WCUYUCIeHU e 13. TIpou3Bo/iHble OCHOBHBIX 3J1EMEHTAPHbBIX QYHKLIAH.
14. JludpdepeHuupyeMocTb PyHKIHU. CBA3b MEX/1y HEIPEPbIBHOCTbIO
naupdepeHpyeMoCThbIO.
15. Teopembl PepMma, Posisisi, Jlarpanxka.
16. IlpaBuia suddepeHMPOBaAHUS.
17. TlpousBogHble BbICIIKMX NOpsAAKOB. [IpaBuiio Jlonurtans.
18. Jluddepennuan. 'eomeTpuueckuit cMbica audpdepeHipaa.
CBsisbMeXx 1y Npor3BoAHOM U Auddepeniipaiom. CBoicTBa
audodepeHnmana
19. Bospactanue U y6biBaHue GyHKUMK. KpuTepui
MOHOTOHHOCTUQYHKIUU.
20. JkctpeMyMmbl OyHKIMUM. Heob6xoguMoe U I0CTAaTOYHOE
YCJ0BUSJIOKAJIBHOTO 3KCTpeMyMa.
21. Haubosbliee u HaUMeHblIIee 3HaYeHUs PYHKIMY Ha OTPe3Ke.
22. Bemyksoctb rpaduka yHkuuu. Kprtepuil BEINYKJI0CTH QYHKIMU.
Touku neperrnba. Heo6xoayMoe 1 ,0CTaTOYHOE yCIOBUS.
23. AcumnToTbl rpadrKa QyHKLHMU.
24, Oomaga cxeMa HccieJoBaHUs byHKIMU

cpeficTBaMu AU pdepeHIIMaIbHOTO UCYUCIEHUS.




HUHTerpanbHoe 25. IlepBooOpasHasi. Heonpe/iesieHHbIN MHTETPAL
MCYHC/IEHU e 26. CBolicTBa Heonpe/ieJIEHHOTO UHTerpasa.
27. OmnpepesieHHbIN UHTerpasl. ['leoMeTprUYecKUil CMbICI
onpe/ieJIeHHOTOUHTerpasa.
28. CBo¥icTBa ONpe/ie/IEeHHOTO UHTErpasa.
29. Bbluuc/ieHuMe onpe/ie/IeHHOr0 UHTerpasa. MHTerpas c nepeMeHHbIM
BepxHUM npegenoM. Popmysaa HeroToHa — JleiibHuLa.
30. [lpuioxeHHsioNpefeIeHHOIO UHTerpaa.
31. Hecob6cTBeHHbIe HHTeErpasibl IEPBOTO Poja.
32. Hecob6cTBeHHbIE MHTErpasibl BTOPOTO Po/ia.
JuddepeHuyanbHble 33. /[uddepenuyanbHble ypaBHEHUS. YpaBHEHHUS C
ypaBHEeHUs paszengIUMUCcAIepeMeHHbIMU.
34. Jlunelinble juddepeHanbHble ypaBHeHUsA 1 nopsaka.
YpaBHeHuebepnyiu.
35. JluHeiiHble JjuddepeHIManbHbIE ypaBHEHUS 2 TIOPsIJIKa.
Panbl 36. YucsioBsle psazbl. JoCTaTOUHbIN IPU3HAK CXOUMOCTH PSfa.
37. Heob6xoMblii U IOCTAaTOYHbINA MPU3HAK CXO/IMMOCTH Psi/ia.
[Ipu3HakcpaBHeHHUA.
38. [lpusHak /[lanambepa. UHTErpasbHbIN NpU3HAK.

6.6. Ilkaabpl W KpuUTepuW OULEHUBAHUSA MO (oOpMaM TeKYyIIero KOHTPOJS H TPOMEKYTOYHOI

aTTeCTAIHU

Hlkajsa u KpuTEpUU OLIEHNBAHMS

Onenka

Kputepuu oneHMBaHUs 1JIsi MEPONIPUSATHI KOHTPOJIS C MPUMEHEHUEM 2-X
0AJILHOM CHCTEMBI

«3AYTECHO»

OI1K-3

«HE€ 3a9YTCHO»

Pesynbrater 00ydeHns He c()OpMHUPOBAHBI HAa TOPOTOBOM YPOBHE

Ouenka KpuTtepuu oneHUBAHUS IJIsI MEPONPHUATHIE KOHTPOJIS ¢ MPUMeHeHneM 4-X
0aNJILHOM CHCTEMBI
«OTJIHIHOY Iosermennsrii OINK-3.1, OIIK-3.2, OIIK-3.3
«XOPOII0» Crannmaprasiii OIMK-3.1, OIIK-3.2, OI1K-3.3

«YAOBJECTBOPUTEJILHO»

IToporoesiii OITK-3.1, OIIK-3.2, OIIK-3.3

«HEYAOBJIETBOPUTECJIbHO»

Pesynprarer 0O6ydenus He chOpMHUPOBAHBI HA TIOPOTOBOM YPOBHE




