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1. eau u 3a1a4u AUCUHUTIAHBI.
1.1 Heab n3y4yeHUs IMCUUTLIAHBI
—  OCBOCHHE CTYACHTaAMH (YHJIAMEHTAIBHBIX TOHSATHI MaTEMAaTUKH, KOTOPHIC JIS)KAT B OCHOBE
KOJIMYECTBEHHBIX METOJIOB CHCTEMHOTO aHaliu3a IMPOLIECCOB YIPABJICHHUS;, 3HAKOMCTBO CTYJIEHTOB C
OCHOBHBIMH TOHSATHUSIMH HEKOTOPBIX pa3/eiioB BBICHICH MaTeMaTWKH (MaTeMAaTWYCCKH aHaln3,
TUHEHas anredpa, aHaTMTHYeCKasi TEOMETPHS, TEOPUs BEPOATHOCTEH U MaTeMaTHIeCcKas CTATUCTUKA),
HEOOXOJMMBIMU JUISI PEIICHHS TEOPETHUECKUX U MPAKTHYECKHUX 3a]1a4 SKOHOMUKH, Pa3BUTHE HABBIKOB
CaMOCTOSITENILHOW pabOThl C JTUTEPATypOH; pa3BUTHE aOCTPAKTHOTO MBIIUICHUS M YMEHHS CTPOTO
U3JIaraTh CBOM MBICIIH; IOJITOTOBKA CTYCHTOB K MPAKTUYECKOMY IPUMEHEHHIO MOJTyYCHHBIX 3HAHHM.

1.2. 3agaum qUCHMILINHBL:

— TMPUBUTH CTYACHTY OINPEICICHHYI0 MaTEeMaTHYECKYI0 TI'PaMOTHOCTh, JOCTATOUYHYIO JUIS
CaMOCTOATENILHON PabOThl ¢ SKOHOMHUKO-MaTeMaTHUECKON JTUTEPATYPOK;

—  Hay4MTb BJIQJIETh METOJaMHU KOJIMYECTBEHHOTO aHAJIN3a U MOJIETUPOBAHUS, TEOPETUUECKOTO U
SKCIEPUMEHTAIBHOTO UCCIIEOBAHUS;

— HAy4YUTh NPUMEHATH KOJIMYECTBEHHBIE M KA4YEeCTBEHHBIE METOJbl aHAINW3a MPHU MPUHATUU
YIPaBICHUYECKUX PpEHICHUH U CTPOUTh HOKOHOMUYECKHE, (MHAHCOBBIE U OPTaHU3AIHOHHO-
YIPaBJICHUYECKUE MOJICTIH;

— OOy4YuTh CTYyAEHTa KJIACCHUYECKUM METOJaM PEIICHHs] OCHOBHBIX MaTEeMaTHUYECKUX 3a/ay, K
KOTOPBIM MOTYT NPUBOJUTH T€ WM HHBIE IKOHOMUYECKHE MPOOIEMBbl, METOJaM CTaTHUCTHKH,
WCIIONB3YIOIIUM PE3yJbTaThl TEOPUH BEPOSTHOCTEH, OCHOBHBIM METOJaM ONTHMH3AIUU M UX
WCIOJIb30BAHUIO JIJISl PELICHUS] Pa3jIMYHbIX SKOHOMHMUYECKUX 3a]a4, a TakKe Hay4YuTh aHaJIU3UPOBATH
MaTeMaTUYeCKUE MOJIEIN OPTaHU3AIMOHHBIX CHUCTEM M MPOBOAWTH HUX aNANTAIHNI0 K KOHKPETHBIM
3a/layaM YIpaBJICHUS.

1.3. Mecrto aucuumiunsl B ctpykrype OOII BO

Hucuuminba «MaremaTHka» OTHOCHUTCS K oOs3atenbHOM vactu brnoka 1 «/lucumniansb
(Momynn)» yueOHOrO 11ana. B coorBeTcTBHM ¢ paboynM y4yeOHBIM IUTAHOM TUCIHILUINHA U3y4daeTcs Ha
1 u 2 xypce 1o o4Hoi popme 00ydeHus. Bua npomexyTouHoM aTTecTaliu: K3aMeH.

JMCcUMIINHBI, He00X0AUMBIE 1JI5l 0CBOEHHUSI TAHHON TUCIUTLIMHBI.

Crnymarenu JOJKHBI BIaJeTh MaTeMaTHUYECKMMH 3HAHUSIMHM B paMKaxX HpPOTrpaMMBbl CpeaHel
IITKOJIBI.

Kypc «MaremaTrkay sSBiIsieTcsi OJHUM U3 (GyHIaMEHTAIBHBIX KypCOB IPU MOJIYYEHUH BBICIIETO
oOpa3zoBaHus B cepe TEXHHYECKHX M IKOHOMHUYECKHX HAyK. 3HAHHS, MOJYYCHHBIE B 3TOM Kypce,
MCMOJIB3YIOTCS IPU U3YyYEHUN TUCIUIUIMH: «MeTOo/Ibl ONTUMATIBHBIX pelIeHui», «CHCTEeMBbI TOAIEPKKU
NPUHATHUS pelleHuid», «Teopuss CUCTEM U CUCTEMHBIM aHanIM3», «ODKOHOMETpUKa», «Puck-
MeHeJKMEHT», «IlorckoBast onTuMHU3aUs».

1.4 TlepeyeHb IUIAHMPYEMBIX Ppe3yJbTATOB OOy4YeHHsl MO AUCHUILUIMHE (MOIY.JI0),
COOTHECEHHBIX C IJIAHHPYEMBbIMH pe3yJbTaTaMH OCBOEHHUSI 00pa30BaTe/]bHOH NPOrpaMMbl
N3yuenne paHHOW y4eOHOW IUCHUIUIMHBI HalpaBlieHO Ha (QopMUpoBaHUE Y OOydYarOMIMXCA
KOMIIETECHIUHI

KOII 1 HAUMCHOBAHUEC UHIAUKATOPA JOCTUKCHUA

PesynbTarel 00yueHus IO JUCIMILTHHE
KOMIIETEHIIUN

OIIK-1 CriocoGeH npoBOIUTE MOJEIMPOBAHUE, aHAIN3 U COBEPILEHCTBOBaHNWE OM3HEC-TIPOLIECCOB M MH(POPMAIMOHHO-
TEXHOJIOTUUECKOH WH(PACTPYKTYphl TPEIANPHUATHS B HHTEpecax JOCTHKEHHUs €ero CTpaTerMyeckux Ieled c
HCIONb30BAaHUEM COBPEMEHHBIX METOJIOB U IPOrPaMMHOI0 HHCTPYMEHTapHUs

HOIIK-1.2 Hcnons3syer MaTeMaTH4ecKuil | 3HaeT NpaBHila aHaJIM3a 331a4 MPoPeCcCHOHATBHON AEATEIHHOCTH Ha
HHCTPYMEHTapHH Juis pelleHusl | OCHOBE 3aKOHOB M METOI0B MaTEMaTHKH

podeCCHOHANBHBIX 33/1a4 Ymeer ¢opMann3oBaTh MOCTABICHHYIO 33jJady; pEaln30BHIBATH
METOJ] PpELIeHus 3aJauyd Ha INpPaKTUKEe; pellaTb TUIIOBEIE
MaTeMaTH4ecKHe 3a/1a4n

Bnaneer HaBblkaMU NPUMEHEHHs MaTEMaTHUECKUX METOMOB JUIs
peleHust 3aga4 NpoecCHOHAIbHON IESITEIbHOCTH

PCSyﬂBTaTBI 06yquI/151 o AUCHUIUIMHE NOCTUTAKOTCA B paMKaX OCYHICCTBJIICHUSA BCCX BU0B



KOHTaKTHOM M CaMOCTOATEIbHOU PabOThl 00YYAIOIMIKUXCS B COOTBETCTBUM C YTBEPKICHHBIM Y4€OHBIM
MIJITAHOM.

WuaukaTopsl JOCTUKEHHUS] KOMIIETEHIMI CUUTAIOTCS CPOPMHUPOBAHHBIMU MPH JOCTHKEHHUH
COOTBETCTBYIOILINX UM PE3yJIbTATOB O0YUEHUSI.

2. CTpykTypa u coepkaHue TUCHUILTHHBI
2.1 Pacnpenenenue TPyIA0EMKOCTH JUCUUILIAHBI 10 BUIaM padoT

OO6mas TpyA0€MKOCTh NUCHMIUIUHBI cocTaBisieT 12 3au.en. (432 yaca), uX pacnpeneieHue mno
BUJIaM Pa0bOT MPEACTABICHO B TAOJIHIIC

Bun yue6Hoit paboThI Bcerodacos Cemectpsl
(dacer)
1 2 BB

KonrakTHasi padoTa, B TOM 4YucJie: 204,9 72,3 76,3 56,3
AyIUTOpHBIE 3aHATHUS (BCEr0): 192 68 72 52
SaHATHS JIEKIIMOHHOIO THIIA 88 34 36 18
JTaGopaTopHBIE 3aHATHS - - - -
3aHATHS CEMUHApPCKOTO THUIA (CEMHUHAPBI, MPAKTHIECKUE 3aHATHA) 104 34 36 34

NHas KOHTaKTHas padora:

Kontpons camocrosarensHoi padoTsl (KCP) 12 4 4 4
[Ipomesxyrounas arrectarus (MKP) 0,9 0,3 0,3 0,3
CamocTosiTeIbHAsI padoTa, B TOM YHCIe: 120 36 32 52
CamocrosTenbHas padborta 120 36 32 52
KoHTpoJb: 107,1 35,7 35,7 35,7
[ToaroToBka K SK3aMeHy
O0mast Tpy10eMKOCTh Jac. 432 144 144 144
B TOM 4YHCJIe KOHTAaKTHas padora 204,9 72,3 76,3 56,3
3a4. e 12 4 4 4

2.2 Copep:xaHue THCUUILIMHBI:

Pacnipenenenue BuoB yueOHOM pabOTHI M UX TPYIOEMKOCTH TI0 pa3jiesiaM TUCIUTITUHBI.
Pasnens! qucuunnnnel, n3ydaemsbie B 1-3 cemectpe.

KomnuecTBo yacos

Ne BueayauropHas
pas- HanmeHnoBaHue pasenos (TeMbl) AynutopHasipabora [paboTa
nenaj Bcero
J 113 JIP CPC
1 2 3 4 5 6 7
Pazoen 1. Jluneiinas, eexmopuas aneebpa u aHAIUMU4ecKas
1. |eeomempus (1 cemecmp) 11 4 4 3

Marpuupl. edictBus Han wmarpuuamu. Onpenenureny M UX
cBoiicTBa. HeBbIposkieHHBIE 1 0OpaTHbBIE MaTpHIlbl. PaHr MaTpuIIbL.
CucteMbl JUHEWHBIX ypaBHEHUH. MeTollbl peleHuil cucteM

2. |nMHEWHBIX ypaBHEHWH: MaTpU4HBII MeTox, Meton Kpamepa, meton | 11 4 4 3
T'aycca, meton Xopnana-I'aycca. Teopema Kponekepa-Kanenmu.

3. | Oxonommnueckue npunoxenus. Moxens JleoHTheBa MHOTOOTpAC- 12 4 4 4
JIeBOH SKOHOMUKH (OaIaHCOBBIN aHAIN3)

Bexkropsl. JInneiinple onepanuy Haja BekTopamu. [Ipoexiust

4. |BekTopa Ha ocb. Pa3znoxkeHre BEKTOpa 10 KOOPAUHATHBIM OpTaM. 12 4 4 4
CkansipHO€, BEKTOPHOE 1 CMEIIaHHOE IIPON3BEICHHUS BEKTOPOB.

5. | Cucrembl KoOpauHAT Ha MockocTH. [IpeobpazoBanue crucTeMbl 8 2 2 4
KOOpAMHAT.
JIunum Ha MWIOCKOCTH. Pa3zinnuHble ypaBHEHUS NPSIMBIX. Y CIIOBUS

6. |IapauleabHOCTU U NEPIEHAUKYJIPHOCTH NpsAMbIX. KpuBbie 12 4 4 4
BTOPOTO MOPSIIKA: OKPYKHOCTH; SJUTUIIC; THIIepOoIa; mapadoa.

7. | IIpsimast u IIIOCKOCTH B MpocTpaHCTBE. [I0BepXHOCTH BTOPOTO 12 4 4 4

MOpsIIKA.




JIuneiinoe npoctpancTBo. JIMHEHBIE ONIEpPaTOPHI.

13

I

I

KommekcHbie ynca.

13

34

34

36

10.

Paszoen 2. Mamemamuueckuu ananus (2 cemecmp)
MuoxecTBa. DyHKIIMOHATbHAS 3aBUCUMOCTb. [ pahMKu OCHOBHBIX
3JIEMEHTAPHBIX (PYHKIUI

11.

IIpenen uncnoBoii mocnenoBaTeIbHOCTH. [Ipenen GyHKInn.

12

12.

HenpepriBHOCTS (yHKIMH B TOuYke. CBOWCTBa HENPEPBHIBHBIX
(hyHKIHH.

13.

[pousBonnast u muddepenman. OCHOBHBIE TEOPEMBI O
muddepeHIIpyeMBIX QYHKIUAX U UX TpWIokeHus. [Ipon3BoaHbIe
(YHKIMH BBICIIHX TOPSIIKOB.

16

14.

JuddepernnansHoe ucurciaenrne GyHKINA MHOTHX IEPEMEHHBIX.
OyHKIMM ~ HECKOJIBKMX  IIEPEMCHHBIX, HX  HENpPEepPBHIBHOCTB.
IIpomsBomHeie W nuddepeHnEansl  (GYHKOHH — HECKONBKHX
MEePEMEHHBIX. DKCTPeMYM (DYHKIIMH HECKOJIBKUX IIEPEMEHHBIX.

14

15.

WuTerpansaoe ncuncienue. [lepBooOpa3zHas U HEONpeIeIeHHBIH
uHTerpat. Tabmima oCHOBHBIX MHTETPanoB. MeToas
MHTETPUPOBAHUA.

18

16.

OnpeneneHHslii uaTerpai. CBoicTBa ONpeNeNeHHOr0 UHTEerpaa.
I'eomeTpuueckue NpUIOKEHHUS ONpPEAEIeHHOro nHTerpaia. He-
COOCTBCHHBIC HHTETPAIBI.

14

17.

Juddepennnanbaple ypaBHEHUS TIEPBOTO MOPsAKA: C
pa3eNsIoIUMHUCS TIepEeMEHHBIMHU, OJTHOPO/IHbIE YPaBHEHHUS,
JIMHEHHbIe ypaBHEHUs, ypaBHeHUs BepHymm.

16

36

36

32

18.

Paszoen 3. Teopus eeposmuocmeii u mamemamuieckas
cmamucmuxa (3 cemecmp)

OCHOBHBIE HOHATHS U ONpPEIEICHUS TEOPUU BEPOATHOCTE.
OCHOBHBIE TEOPEMBI TEOpHH BeposiTHOCTEH ((hopmyiisr). Popmyna
MIOJTHOU BEPOSITHOCTH.

15

19.

Oyukiun pacnpeneneaus CB. BunoMmuanbHoe pacmpenesieHue.
PaBnomepHnoe pacnpenenenue. IlokasaTenbHOE pacmlpeneieHue.
HopmansHslil (TayccoB) 3akoH pacmpeaeneHus. Moga U MeauaHa,
ACHMMETpHS 1 dKcIecc. 3aKOH OOJIBIINX YHCell

15

20.

OCHOBBI CTATHCTUYECKOI'O OIMCAHMSL. FI/ICTOFpaMMa " TIOJIMT'OH
JacToT.

21,

BapuanuonHnsle psLIbL. Bri6opoyHsie XapaKTePUCTUKH.
ACHMIITOTHYECKHE CBOMCTBAa BBIOOPOYHBIX MOMEHTOB. TOYeYHBIE
OLIEHKH. MeTo/Ibl MoJTy4eHH sl TOYEUHBIX olleHOK. HepaBeHcTo Pao-
Kpamepa. lHTEpBaTBHBIE OI[CHKH.

11

22,

JloBeputenbHbIe HHTEPBAIBI U oOnacTi. KoadduumeHT nosepus.
WHuTepBanbHble OLIEHKH JJISl TTapaMeTPOB HOPMAJILHOTO,
OMHOMUHAIBHOTO M MYyacCOHOBCKOTO pacmpezeneHuit. Kputepuit
CrprofeHra.

13

23.

Craructuyeckasl IpoBepka rumnores. Kpurepun 3HaunmocTw,
OCHOBAHHBIC Ha MHTCPBAJILHBIX OLCHKaX. HpOCTbIe " CJIOXKHBIC
runote3sl. Kputepwuii cornacus [Tupcona.

12

24,

KoppensuuonHo-perpeccuonsblii  aHanu3. Kpusble perpeccun.
KoadpunmenTtsr koppensinu. BeiOopodHblie XapaKTepUCTHKH CBSI3H.
OMIupruvecKoe KOppEeAIHOHHOE OTHOIICHHUE. Orenka
JIOCTOBEPHOCTH KO3 (PHUIIMEHTOB CBSI3U.

25,

Meton HaumeHbIINX KBajpaToB. IIpUMeHEHHE CTaTUCTHUYECKHX
HCCIIeIOBaHUN B 9KOHOMHUKE. OCHOBHBIE 00IACTH TPHIIOKEHHS
CTPYKTYPHO-BEPOSTHOCTHOH MOJEIIH.

26.

®akropubiii ananmm3. Jucnepcronnsiii ananu3. OxgHodakTOpHBINA
JUCTIEPCUOHHBINH aHanmu3 [loHsATHE O IBYX(aKTOpHOM
JUCIIEPCUOHHOM aHAJIN3E.

12

18

34

52

HTOI'O no pazderam oucyuniunvl

88

104

118

Konrpoins camocrositensHoit padoTs! (KCP)

12

IIpomexxyrounas arrecramus (KP)

0,9




HOHFOTOBKa K TCKYIIEMY KOHTPOJIO

107,1

OO6mmas TpyI0eMKOCTb IO TUCITUTUTNHE

432

2.3 Coaep:xanue pa3aejioB TUCIHHIIMHBI

2.3.1 3ausaTua JeKIMOHHOr0 THIIA

Ne

HaumenoBanuepasznena

Coneprxanue pasaena

dopma TeKyIIero
KOHTPOJIS

2

3

4

Jluneitnas anreOpa

Matpunpel. OcHoBHEIE MOHATHA. JleficTBHS Hax MaTpHIIAMU.
Omnpenenureny u UxX cBoiicTBa. HeBBIpOXKIEHHBIE U 0OpaTHBIE
MaTpunpl. Panr maTtpumpl. CHCTEMBI JIMHEWHBIX YpaBHEHHM.
Metoabl pelIeHU CUCTEM JIMHEHMHBIX YPAaBHEHUN: MATPUYHBII
Mmeton, Mmeron Kpamepa, meron 'aycca, merox XKopnmaHa-
l'aycca. Teopema Kponekepa- Kamemnu. DxoHOMUUECKHE
npunoxeHusa.  Mogxens  JIeoHTbEBa ~ MHOrOOTpAcieBOR
9KOHOMUKH (OanaHcoBbIi aHanu3). Bexropwl. JlnHeiHble
omepaudud Haja BekTopamu. Ilpoexrmms BekTopa Ha OCb.
Pasnoxkenne BexTopa mo KoopAMHATHBIM opTaMm. CkanspHoe,
BEKTOPHOE M CMELIAHHOE MPOM3BENEHHs BEKTOPOB. CHCTEMBI
KOOpJWHAT Ha IJIOCKOCTH. IIpeoOpa3oBaHme CHCTEMBI
koopanHaT. JIMHMKM Ha IUIOCKOCTH. Pa3nuuHbBIE ypaBHEHHS
HOPSAMBIX. YCIIOBHS MAapaIeIbHOCTH U NEPHEHIUKYISPHOCTH
npsaMbeIXx. KpuBble BTOpOro MopsiaKa: OKPY)KHOCTB; 3JUIUIIC,
runepOona; napadona. [IpsMast U MIOCKOCTh B MPOCTPAHCTBE.
IloBepxHocT BTOpOro mnopsaxa. JIMHEHHOE IPOCTPAaHCTBO.
Jluneitnsle onepaTopsl. KoMmIuiekcHbIE Yncia.

KonoxBuym, yCTHBIN
oIpoc

MaremaTnueckuii
aHaJIN3

MuoxectBa. @DyHkuMoHanmbHas — 3aBUCUMOCTh. [ 'paduku
OCHOBHBIX dJieMeHTapHbIXx QyHkuuil. Ilpemen wucnoBoi
nocnenosarensHoct. [Ipenen ¢yHkuun. HemnpepbiBHOCTH
¢yakmur B Touke. CBo¥cTBA HENMpPEPHIBHBIX  (YHKIHIA.
IMpousBomHass u uddepeniman. OCHOBHBIE TEOPEMBI O
mapepeHIUpyeMbIX  QYHKOUAX W HUX  [PHIOXKCHUS.
ITponzBoHbIE byHKIMH BBICIINX TOPSIKOB.
JuddepennmancHoe  wcumciaeHHe — GQYHKOIUH  MHOTHX
nepeMeHHbIX. @OyHKIMM HECKOJNbKHX MEPEMEHHBIX, HX
HerpepbIBHOCTh. [IponsBonubie n quddepeHnnansl GyHKIAR
HECKOJBKUX TEPEMEHHBIX. DKCTpeMyM (YHKIUH HECKOJIBKUX
nepeMeHHbIX. MHTerpansHoe ucuucieHue. IlepsoobpasHas u
HeollpeeNeHHbIH HHTerpai. Tabuuia OCHOBHBIX HHTETPAJIOB.
Metoasl  umHTerpupoBaHusA.  OmpeAeNeHHbIH  MHTErpai.
CBOICTBa  ONpENENICHHOI0 HWHTEerpana. | eomerpuieckue
NPWIOKEHUST  ONpeJieNieHHOro MHTerpana. HecoOcTBeHHBIE
uHTerpaibl. OObIKHOBEHHBIE IU(depeHIManbHble YpaBHEHNS
nepBoro nopsifka. JluddepeHnnanbabie ypaBHEHHS HEPBOTO
MOpsIJKa: € PasAeNsIOIMMUCS TIEPEMEHHBIMH; OJXHOPOJIHBIC
ypaBHEHHH, IMHEHHbIE YpaBHEHUs], ypaBHeHus bepHym.

Komnnoxsuym, ycTHBIN
ompoc

Teopus BeposiTHOCTEN
U MaTeMaTu4ecKas
CTaTHUCTHKA

OCHOBHBIE TNOHATUS U ONpPEIENCHHUS TEOPUH BEPOATHOCTEH.
OCHOBHBIE TEOPEMBI TEOpPHH BeEpOSTHOCTEH ((hopMysibI).
Dopmyna monHoH BeposiTHocTH. PyHKIMH pacnpeneneHus CB.
BunoMunaneHoe pacpenenenue. PaBHOMepHOE pactipeieneHue.
[TokasarenpHOe pacnpenenenne. HopManbHBIN(TayccoB) 3aKOH
pactpenenenus. Moga n MenuaHa, aCHMMETPHSI M IKCIIECC.
3akoH 6ompmux grcend. OCHOBBI CTATUCTHYECKOTO OMHCAHUS.
I'mctorpaMmma W NOAMroH wvacTtoT. BapuanuoHHbIE psIbL.
BribopouHble XapaKTepUCTHKH. ACUMITOTHYECKHE CBOMCTBA
BBIOOPOYHBIX MOMEHTOB. TodedHble OIEHKH. MeTosl
noiny4yeHuss TodedyHbIX oueHok. HepaBenctBo Pao-Kpamepa.

WntepBanbHble  OLEHKU. JlOBEpUTENbHBIE HWHTEPBANbl MU
obnactu. Kospduuuent nosepus. MHTepBaIbHBIE OLIEHKH IS
mapamMeTpoB HOPMAaJBHOTO, OMHOMMHAIBEHOTO u

MyacCOHOBCKOTo pacmpenenennii. Kpurepmii CrThlozeHTa.

Komnnoxsuym, ycTHbIN
oTIpoc




CraTtuctuueckas mposepka rumore3. Kputepuu 3HaunMocTy,
OCHOBAHHBIE HA HUHTEPBAIbHBIX OLIeHKaX. [IpocThie U CI0XKHbIE
runote3bl. Kputepuit cornacust Ilupcona. KoppemnsiuonHno-
perpeccuonHbIt aHanm3. Kpussie perpeccun. KoaddummeHTsr
KOPPEISIHH. Bri0opounsie XapaKTEePUCTUKU CBSI3H.
OMIupudeckoe  KoppernannoHHoe — oTHomeHwe.  OreHka
JOCTOBEpHOCTH K03 uimeHToB cBA3u. MeTo] HaNMEHBIINX
KBazparoB. lIpMMeHEHME CTATHCTHYECKUX HCCICIOBAaHUN B
MeHemkMeHTe. OCHOBHBIE 00JIACTH MPUIIOKEHHST CTPYKTYPHO-
BEPOATHOCTHOM Mozenu. PakTopHbId aHanu3. JJUcepCuOHHbII
aHanu3. OqHO(AKTOPHBIA AUCTIepcHoHHbIH aHanu3 [loHsaTne o
JBYX()aKTOPHOM JIMCIIEPCHOHHOM aHaJu3e.

2.3.2 3aHATHA CEMHHAPCKOI0 THNA

HanmeHnoBanme
pa3zena

TemaTnka MpaKkTHUECKUX 3aHATHI(CEMHHAPOB)

dopma TeKyIIero
KOHTPOIIS

2

3

4

UTnnetinas anredpa

Martpunpl. JIeHcTBUS HaJ MaTPULAMH: CIOXECHHE, BBIYUTAHUE,
YMHOKEHHE HAa YHCIO MAaTpHL, MPOU3BEACHHE MAaTpPHILI.
Onpenenutent W uxXx cBodcTBa. CrocoOBl  BBIYHCICHUS
onpenenurenei (mpasmio Capproca, pa3inokeHHEONPeIeTUTENs 0
JJIeMEHTaM Kakoro-nubo psina). HeBbipoxaeHHblE M 0OpaTHbIE
MaTpunbl.  Haxoxngenue  oOpaTHOM — MaTpuipl.  Pemienue
MaTpUYHBIX YypaBHeHHH. PaHr marpuinpl. CHUCTEMBI JTUHEHHBIX
YpaBHEHHH. MeTOABl PEIICHUS CHCTEM JIMHEHHBIX YPABHEHWM:
MaTpuuHbBld Meron, Meton Kpamepa, meron T'aycca, meron
XKopnana-I'aycca. Micnonb3oBanue teopeMbl Kponekepa-Kanemiu
JUI1 HUCCIEJOBAaHUS CHUCTEM HA COBMECTHOCTb. OKOHOMHYECKHE
npunoxeHus. Mogens JIeoHTbeBa MHOTOOTPACIEBOM 3KOHOMUKHU
(6amancoBerii aHanm3). Bekropsl. JluHelHBIE omepanuu Han
BekTopamu. ITpoeknus BekTopa Ha och. PasnoxeHne BekTopa IO
opTaM  KOOpPAMHATHBIX  ocedl. HaxoxneHue  CKaJsIpHOIO,
BEKTOPHOTO M CMCIIAHHOTO  MPOM3BEICHUS  BEKTOPOB.
[Tpeobpa3oBaHue cucteMbl KOOpAMHAT. JIMHMM Ha IUIOCKOCTH:
pa3nuYHbIe ypaBHEHUS MPSIMBIX. YCIOBHS NapajUIeIbHOCTH H
MEepIeHANKYIAPHOCTH TPSAMBIX  KpHBBIE BTOPOTO  MOpSAKa:
OKPYXHOCTb; OJJUIMIIC; TumepOona, mapabona. [IpuBeneHue
YpaBHEHMH BTOpPOro Mopsika K KaHOHHYECKOMY BHUIY,
oInpeneneHus Buja KpuBoi. [Ipsimast 1 II0CKOCTb B IPOCTPAHCTBE.
B3aumHoe pacnonokeHue IpsMOH U IMIIOCKOCTH B IMPOCTPAHCTBE.
IloBepxHocTn BTOpoOro mopsuaka. JIluHelHOEe MHPOCTPAHCTBO.
Jluneiinsle omepatopbl. CoOCTBEHHBIE BEKTOPHI M COOCTBEHHBIE
3Ha4eHUs JIMHEeHHoro oneparopa. KommiekcHsle yncia.

[Iposepka
JTIOMAIITHET O
3ananus. Onpoc.
KonTtpombHsle
paboTHI.

MareMmaTHuecKuit
aHaJIn3

Onepanun HaJl  MHOECTBAMHU. I'padukn  OCHOBHBIX
anemeHTapHbIX (yHKiui. [IpeobpazoBanus rpaduKoB (GYHKIHH.
[Toctpoenne rpadukoB GyHKIUN O€3 MPUMEHEHHUS TPOU3BOIHOH.
IIpenen wmcnoBoit mocienoBarensbHocTH. Ilpenen  QyHKIMM.
IIpyuMeHeHHs OCHOBHBIX TEOpPEM O MpefAenax K BBIYUCICHHIO
npeznenos ¢pyHkuuid. HenpepsiBHOCTS (yHKIMHN B Touke. CBOiicTBa
HenpepeIBHBIX  GyHKuui. [IpomsBomnas wu  auddeperunan.
OcHOBHBIE TeOpeMBl 0 AnpdepeHIpyeMbIX (QYHKIUAX W HX
NpWIOKeHNUs. Beraucienre npon3BoHOM. BEITyKiocTh QyHKIHH.
Jlorapudmudeckoe updepenunposanue. nddepeHnuansaoe
ucuucieHne (GyHKIMM MHOTHX HepeMeHHBIX. [Ipon3BomHbBIE U
muddepeHnransl QyHKIHMA HECKONBKUX NEepeMEHHBIX. YacTHbIe
NPOU3BOJHBIE. DKCTpeMyM (PYHKIMH HECKOJBKHX IEPEMEHHBIX.
WnrerpanbHoe ucuncienue. IleppooOpasHas U HeonpeaeIeHHbINH
uHTerpai.  Tabiauma  OCHOBHBIX — MHTErpaioB.  Metojpl
UHTETPUPOBAHUSL. OmnpeneneHHbIH HHTErpal. CgoiicTBa
OTpeNeNIeHHOTO  HMHTerpaia. [ eoMeTpuuecKkue  MPHII0KESHUSA
onpezieIeHHOr0  uHTerpaia. HecoOCTBEHHbIE  MHTETPalbl.
OObIkHOBEeHHbIE  AnddepeHInaIbHble  YpaBHEHUS  NIEPBOTO
nopsaka. JngdepeHnnaibaple  ypaBHEHHs NIEPBOrO IOPSIKA: ¢

IIpoBepka
JIOMAIITHEro
3ananus. Ompoc.
Kontponbusle
paboThI.




pa3meIAIOIUMICA [IePEMEHHBIMI, OIHOPOIHBIE YpaBHEHUH,
JIMHEWHbIE ypaBHEHUS, ypaBHeHUs1 bepHyruim.

3. Teopus HenocpenctBenHslit  moacder  BeposiTHOcTeld:  kiaccuueckuii | [IpoBepka
BEPOSITHOCTEH 1 ciryqaii. OCHOBHBIE TEOPEMBI TEOPHH BEPOATHOCTH. BBIYMCIIEHME | JOMAIITHETO 3a/laHMs.
MaTeMaTHIecKas BEPOATHOCTEH COOBITHI MO popMmynaMm CiiokeHHs M yMHOXKeHus. | Onpoc.

CTaTUCTHKA Ce3p TB ¢ komOuHaTopukoil. 3akoHbl pacnpenenenus | KoHTposbHbIE

(paBHOMepHBIA, [lyaccoHa, HOpMaNIbHBIA, OWHOMHAJBHEIH, | PAOOTHL.
reOMETPUYECKHIA, TUIIEPreOMETPUUECKHN ). 3aKOH OOJBIINX YHCEIL.
Bribopounsrii  mMetox. CTaTUCTHYECKHE OIICGHKH MapaMeTpOB
pacrpeneneHusI. OCHOBEI CTaTHCTHYECKOTO OTIMCAHUSL.
T'ucrorpamma unoaurox yactot. IIpuMeps! NpUMeHEeHHs METOI0B
aHamu3a JaHHBIX B MpakTHYeCKUX 3afgavax. OmnucarenbHbIe
cratuctuky. HyneBas u anpTepHaTHBHAs THNOTE3Bl. YPOBEHb
3HAYUMOCTH  (YpOBEHb  3HAYMMOCTH B  IEJarormyecKux
uccienoBanmAx). OOIIMe TPUHIMITEI TPOBEPKHA CTATHCTHUECKUX
TUIOTe3. JTambl aHanu3a JaHHbIX. Kiaccudukanus mkail B
TYMaHUTapHBIX u COLIUAJIBHBIX HCCIICIOBaHUSIX.
Henapamerpmueckue kputepun (Kpurepun Posenbayma, ManHa-
Yuran, Kpyckana-Yommuca). Hemapamerpudeckne KpUTEpHH
(Kpurepuit 3HakoB, Kpurepuil %2). PerpeccHoHHBIH aHaIH3.
Kpusbie perpeccun. Boccranosnenue paHHbIX. IlocTpoenue
MPOTHO3A. KoppensiimonHsrit aHaJu3. KoaddunueHTs
koppemsiun. Koaddumuent panrosoit xoppemsiuun CrnmpMmeHa.
ITocTpoenne KoppemanuoHHOM MaTpunbl. Ilapamerpudeckue
KpUTCpHH (mpoBepxka BEIOOpKHU Ha HOPMAaITbHOCTB).
ITapamerpuueckue kpurepuu (Kpurepuit CrblofeHTa, KpUTepuit
Odumiepa). JucnepcnoHHbIi aHaIu3. OnHohakTOpHBIN
JIMICTIEPCHOHHBIN aHAIH3 JUIs CBSI3aHHBIX BBIOOPOK.
OnHO(haKTOPHBIN IUCIICPCHOHHBIA aHAIN3 I HECBA3aHHBIX
BBIOOPOK

[Ipy u3y4eHHH OUCHUIUIMHBI MOTYT MPUMEHSTCS JJIEKTPOHHOE OO0y4YeHHE, TUCTAHIIMOHHBIC
oOpa3zoBarenbHbIe TeXHONOTHH B cooTBeTcTBHH ¢ DT'OC BO.

2.3.3 JlabopaTopHble 3aHATHS
JIaGopaTopHBIE 3aHATHS - HE IPEYCMOTPEHBI.

2.3.4 TlpumepHasi TEMATHKA KYPCOBBIX padoT
KypcoBble paboTbl — HE IPEYCMOTPEHBI

2.4 TlepeyeHb y4eOHO-MeTOANYECKOI0 o0ecniedeHHUsl A/ CAMOCTOSITeIbHOIH PadoThl
o0y4yaoImuxcs Mo JMCHUILINHE (MO1YJII0)

HaunmenoBanue [Tepedyens yueOHO-METOIUYECKOTO 00€CTICUeHUS TUCIUTLTAHEI IO
Ne paszaena BBITIOJTHEHUIO CAMOCTOATEIbHOU paboThI
1 2 3
1. 3aHsaTus JICKITMOHHOT'O MCTO)II/I‘IQCKI/IC YKaszaHug Jisd MMOJATOTOBKH K 3aHATUAM JICKHMOHHOTO U CEMUHAPCKOTO

1 CEMUHApPCKOTO THMA | TUHA. YTBEP)KICHBI HAa 3aceJaHHN YYECHOTO COBETa HKOHOMHYECKOTO (aKyiIpTeTa
OI'BOY BO «KybaHCckuii rocynapcTBeHHBIN yHUBepcHTeT». [IpoTokom Ne 5 ot 5 mromns
2023 r. Pesxum nocryma: https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya

2. Brimonxenue 1. Metoanueckre yKa3aHus 110 BHITTOJHEHUIO CAMOCTOSITEILHOM PabOThl 00YYAIOIINXCSI.
CaMOCTOSITENIbHOM YrBepxaeHnsl Ha 3acemaHun CoBera »KkoHOMHYeckoro dakyinereta PI'BOY BO
paboteiobOygaromuxcs | «kKyol'Y». TIporokon Ne 5 or 5 wurmons 2023 roma.. Pexum gocryma:
https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya

2. Meronnueckue yka3aHHs 110 HHTEPAKTHBHBIM METOZaM OOydYeHHs. YTBEpKAEHHI Ha
3acelaHiM Y4eHoro cosera skoHoMuueckoro dakynsreta ®I'BOY BO «Kybancknit
rocyaapcTBEHHbIN yHUBepcuTeT». [IpoTokon Ne 5 ot 5 urons 2023 r. Pexum nocrymna:
https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya

YueOHO-MEeTOANYECKHE MaTepHUalbl ISl CAMOCTOSITEIBHOM PabOThl OOYYArOIIMXCS W3 YHCIIa
WHBAJIHUIOB U JIUIl C OTPAHMYEHHBIMUA BO3MOXKHOCTSMU 3710poBbs (OB3) mpenocTaBisitoTcsiB hopmax,


https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya
https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya
https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya

aIalTHPOBAHHBIX K OTPAHUYCHUSM KX 3JI0POBBS U BOCIIPUATHS HHMDOpMartiu: st Tl ¢ HapyIeHus MU
3peHUS:

— B IT€YaTHOU (popMe YBEITUUCHHBIM MIPUPTOM,

— B (hopme MEeKTPOHHOTO JOKyMeHTa.J{Jisl JIUII ¢ HapyIIEHUsAMU CITyXa:

— B ITe4aTHOU opme,

— B (opme 3IeKTPOHHOTO JOKYMEHTA.

Jli1st T ¢ HAapyIISHUSIMU OTIOPHO-ABUTaTEIILHOTO arapara:

— B TIeYaTHOU dopwme,

— B (opme 3IeKTPOHHOTO TOKYMEHTA,

JlaHHBIII TIepeueHb MOXET OBITh KOHKPETH3HUPOBAaH B 3aBHCUMOCTH OT KOHTHHTEHTA
00yJaromuxcs.

3. Oo0pa3oBaTejbHbI€ TEXHOJIOTHH

B xo/1e M3y4eHus: TUCIMITIMHBI TPEYCMOTPEHO UCTIONB30BAHUE CIETYIOUINX 00pa30BaTeIbHbBIX
TEXHOJIOTUH: JIEKIMH, MPAKTUYECKHE 3aHATHs, IMpoOJieMHOe OOyueHHe, MOAYJIbHas TEXHOJIOTus,
MOJITOTOBKA MUCHbMEHHBIX aHATUTUYECKUX paboT, caMocTosTeNnbHas paboTa CTYACHTOB.

KoMmnereHTHOCTHBIM NOAX0A B paMKax IMpenojaBaHus JAUCUUIUIMHBI peau3yercs B
WCTIOJIb30BAHUU MHTEPAKTUBHBIX TEXHOJIOTHH M aKTHBHBIX METOAOB (IIPOEKTHBIX METOJIHK, pa3zdopa
KOHKPETHBIX CHUTyalluil, aHaJnW3a MeJarorMyeckux 3ajad, MeJaroru4eckoro 3KCIEepUMEHTa, MHBIX
¢dbopM) B coueTaHUM C BHEAYAUTOPHOU pabOTOiA.

WNHdpopMalnoHHbIE TEXHOJIOTUH, IPUMEHSEMbIE MTPU U3YUYEHUHU JAUCLUIUIMHBI: UCIOIb30BaHUE
MH(POPMAIIMOHHBIX PECYpPCOB, JOCTYHNHBIX B HH(OPMAIMOHHO-TEIIEKOMMYHHKAIIMOHHON — CETH
HuTepner.

AnantuBHbIe 00pa30BaTENbHBIE TEXHOJIOTHH, IPUMEHSIEMbIC MTPH M3YYCHUU IUCUUIUINHBI JUIs
JMI] C OTPAHUYEHHBIMU BO3MOXKHOCTSMH 3/I0pOBbsSI IIPEJYCMOTPEHA OpraHM3alus KOHCYJIbTALUH ¢
MCTIOJIb30BAHUEM SJIEKTPOHHOM MOYTHI.

4. OueHoYHBbIE CpeACTBA JJIsl TeKyLIero KOHTPOJISI YCIeBAeMOCTH M IPOMEKYTOYHOI
arrecTaluu

OrneHOYHBIE CPECTBA MPEAHA3HAUEHBI JIJIsl KOHTPOJIS U OLIEHKH 00pa30BaTEIbHBIX JOCTUKEHUI
o0y4JaroImuxcs, OCBOMBIIUX MPOrpamMMy y4eOHOH JUCHUIUIMHBI «MaTeMaTuKay.

OneHOYHBIE CpelCTBAa BKIIIOYAET KOHTPOJIbHBIE MaTepHaibl JUIsl TNPOBENEHUS TeKYyIero
KOHTpPOJIss B (opMe TECTOBBIX 3a/aHUll, JOKJIaJa-Ipe3eHTallMd MO MPOOJEMHBIM BOIPOCAM,
Pa3HOYPOBHEBBIX 33aJJaHU, TUIIOBBIX PACUE€TOB U MPOMEKYTOYHOM aTTecTalMu B (OpME BOIIPOCOB U
3aJlaHuH K DK3aMEHY.

CprKTypa OLCHOYHBIX CPEACTB 1JIsA TeKymeﬁ u ﬂpOMe)KyTO‘IHOﬁ aTTeCTallun

Ne Kon n HaunmeHoBaHue Pesynbratel 00y4eHus (B HanMeHoBaHME O1LICHOYHOIO CPELCTBA
/11 WHJIIKaTopa COOTBETCTBHH C II. 1.4) Texyluit KOHTPOIIb [Tpomexyrounas
(B cootBeTcTBUH C 11. 1.4) aTTecTanus
1 |HUOIIK-1.2 Ucnoas3yer 3naer mpaBwia  aHanusa | KoHTponbHbIe paboTs (110 TpeMm | Borpock Ha
MaTeMaTH4eCKHi 3aja4  npodeccHoHaNBHOM | pa3zesiam) 1o TeMe, pasziely, 9K3aMeHe (II0 TpeM
WHCTPYMEHTApUH [UIst JICITEIbHOCTH Ha OCHOBE | TUIIOBBIE PACUEThI pazzenam)
pemeHus 3aKOHOB u METO/IOB
IpodeCCHOHAIBHBIX 33/1a4 | MATEMaTHKH
2 Ymeer (dopmanuzoBats | Bonpocs! st ycTHOTO Bompocsr  Ha  9k-
MIOCTABJIEHHYIO 3aj1ady; | (IMCHMEHHOTO) OIPOCA 110 TEME, | 3avene (110 Tpem
peaan30BHIBATh METOJI | pa3Aeiy, TUIIOBBIE PACUETBHI, pasjienam)
penreHus 3a7a49H Ha | KOHTPOJIbHbIE PabOThI
MPaKTHKe; peliaTh THUIIOBbHIE
MaTeMaTH4ecKHe 3a/1a41




3 Bnaneer nasbikamu | TecT mo Teme, paszgeny; Bompocsr  Ha
IpUMEHEHHS KOHTPOJIbHBIE paOOTHI sameHe ([0 TpeM
MaTeMaTH4eCKUX METOZOB paszenam)
TSt petieHus 3aaq
po¢eCCHOHATBHOM
JeATSIbHOCTH

Tunosbie KOHTPOJIbHBIC 3aIaHUA UJIH UHBIC MaTepHaJIbl, HCOﬁXOIH{MbIe AJIA OHCHKH 3HaHI/Il7[,
yMeHI/Iﬁ, HAaBbIKOB U (H.]II/I) ONbITA J€ATECJIBHOCTH, XaPAKTCPU3YIOIIIUX 3TAIlbI (l)OpMHpOBaHI/Iﬂ

KOMIIeTeHIMi B Ipoiecce 0CBOCHUs1 00pa30BaTeIbHOI MPOrpamMMbl
Ilpumepnulit nepeuenv 60npocoe u 3a0anuil

1. Jlunetinas anceopa
Tunosoi pacuer (¢pparmenr)

3 6 5 6 4
5 9 7 86
1. Beluucnuth onpenenuTeNnb MaTpulel |6 12 13 9 7
4 6 6 5 4
2 5 4 5 3
2. Haiitu npousBenenue Matpuil A u B (ko3¢ dunmeHTts! B MaTpuiie B COOTBETCTBYIOT Ka)KJOMY BapHaHTY):
1 2 2 -1
ki, 2 -1
2 3 4
A= ,B=-1 k, 3
1 3 2 —2 4 Kk,
3 2 4 -3 1 3 2
2 11
3. 3anana matpuna A=| 4 6 5 |. Haittu marpuiyy A u ycranosuts, uto AA™ = E.
3 5 4

X, + X, +3X; —2X, +3X; =4,

2x; +2X, +4X; — X, +3X; =6,

4. HaiiTu o01iee penieHrne CHCTEMbI TMHEWHBIX YpaBHEHUN METOI0M

3x, +3X, +5X; —2X, +3X; =6,
2x; +2X, +8x; —3X, + 9%, =14
laycca.

Konrposnnas padora Nel

1. Haiftu pasr matpumsl 4

Bapuant A Bapuant A Bapunanr A
1 -1 1 2
2 1 35 / . ‘1’\ 3 -7 4 12
-1 0 2 1 1 21 2 -1 2 1 5 —4

2. Tlycth a;j — KONMMYECTBO j - Oif MPOYKIIMH, IIPOM3BEAECHHOMH I-bIM MpeNpUATHEM, & b; — CTOMMOCTD Beeit

NpOAYKIHUHN NPCANPUATUA i HCCJ'IC,Z[yeMOﬁ OTpaciiu. 3HadYeHUS

ai]- u bi

3ajaHbpl Matpunamu 4 u B

COOTBCTCTBCHHO.

TpebyeTrcss ompenenuTs IEHY €IWHWIBI TPOIYKIIUU KaXKIOTO BHUIA, MPOU3BOAUMON MPEATPHSITHIMU
oTrpacii. B Xoje BHINMONHEHUS 3aJaHusi HEOOXOIUMO COCTaBUTH CHCTEMY YpPaBHEHWH, COOTBETCTBYIOIIYIO

YCIIOBUSAM, U PCHIUTDH €€ TPEMA MECTOJaMU: MATPUYIHBIM MCTOI0M, 11O MPABUITY KpaMepa 1 MCTOAOM Faycca.



Bapuanr A B Bapuanr B Bapuanr A B
2 2 3\ /21 115 45 511 /38

1 <1 1 4) 18 2 ( ) (125) 3 4 5 4 33

1 2 1 13 5 2 1 100 3 4 5 35

KonrtpoJspnas padora Ne2
1. Jlams! aBa BekTOpa @ ¥ b, Ams KoTOpsIX | @] = 5 u | Bl =2V2, ¢ = (E/;\E) = % Haiitu
a) (5a+ 3b)(2a — b);
b) (5a+ 3b)x (2a — b).
2. Jans Bextopa a(5;-5;2) u b(x; 10; —4) u ¢(3; y; 5).

a) IIpu KAKHX 3HAYCHHSAX X BEKTODHI @ U b Gy/IyT MapasiiebHbI;

b) Ilpu kakux 3HAYCHUSX Y BEKTOPHI 4 ¥ C OYIYyT MEPICHIUKYIISPHBI.

3. TIlpeacrasuts Bektop ¢(4;12;2) kak JMHEHHY0 KOMOMHAIMIO BekTopoB b(1;3;4) m
d(5;15; 6).

4. HaiiTi ypaBHEHHE NPSIMOH, ipoxo el yepe3 Touky A(1; 2):

a) mapawiensHo npsmoit —12x + 6y + 18 = 0;

b) mnepnenaukymnspHO mpsimoit x — 2y + 8 = 0.

5. Haiit yron mexny nsyms npsimpiMu X — 3y +7 = 0u2x + 4y — 3 = 0.

6. C moMOIIBIO BBIIEIEHHs MOTHOTO KBapaTa, NpuBecTu ypasHenue 9x2 + 25y2 — 36x + 50y —
164 =0 k kaHoHuyeckoMy Buay. OmnpeneiauTs THUI KPUBOW M yKa3aTb OCHOBHBIE
XapaKTePUCTHKH.

(OKpy>KHOCTB: KOOPAWHATHI LICHTPA U PAIHYC.

Onmmric: GOJBIIYI0 H MaJIyIo MOIYOCh, KOOPAWHATH POKYCOB, ICHTP JUTUIICA, SIKCIECHTPUCHTET.
['mnepOora: IeCTBUTEIbHYIO M MHUMYIO TT0JIyOCh, KOOPAMHATHI (POKYCOB, KOOPAWHATHI LICHTPA,
IKCIIEHTPHUCHUTET.

[Tapabobl: KOOPIMHATHI BEPILIMHBI, KOOPAHHATHI (HOKyCa, ypaBHEHHE THUPEKTPHCHI)

7. Kaxoit yron obOpasyer ¢ oceto Ox mpsmas, mpoxogsmas uepe3 touky D (1;3) u Touky
nepeceveHus MeauaH Tpeyronbuuka ¢ sepmmaamu A(—1; 4), B(2; 3), C(5; 8)?

8. Haiitn ypaBHeHHe KacaTenbHbIX K runepbone 9x2 — 8y? = 72 npoBeieHHEIX U3 TOUKH

C(2;0).

2.  Mamemamuueckuil ananus

Tunosoii pacuer (¢ppacmenm)

3apanmne 1 N — HOMep BapuaHTa

Kommanust mpou3BOIUT UTPYIIKH. BBIpydka v M31€pKKH 3a/1aHbl COOTBETCTBEHHO (DYHKITUSMH
R(x) = 500x — x2/20N, C(x) = 75000 + 2Nx, rae X- 4ucjIo UrpyLIEK, IPOU3BEAEHHBIX 32 HEJIEIO.
IIpu kakoM o00BEME BBITyCKa MNPOAYKIMU MpHOBLTE Oyaer HambOonbmei?  Haiitu 3HaueHue
MaKCUMAaITbHOU TIPUOBLIH.

Bamanue 2. [Ipemioxenne ToBapa (S) OTHOCHTEILHO LIEHHI (p) onpenensercs pyukiueii S(p) =
3(4+p?) .
—(1+;; (ycn.en.). Paccuntath smacTHUHOCTh (DYHKIIMM MPENIOKEHUS U HAWTH 3HAUYEHUS IMOKa3aTess
AJIACTUYHOCTH Ui 3a/laHHBIX 3HaueHuil p=4 (neH. en.). JlaTh IKOHOMHUYECKYIO HHTEPIpETALHUIO
MIOJTyYCHHBIM PE3yJIbTaTaM.

b 2
3aganue 3. OyHKIMS NPEITIOKEHHS HEKOTOPOro ToBapa S(p) = a;dz; (ycn. en.), a dyHKIMA
_ m-np+kp?
cripoca S(p) = v (ycm. em.).

OHpCI[eJ'II/ITL LHCHY, IIpH KOTOpOﬁ CIIpOC U MPCAJIOKCHUC YPABHOBCIIMBAKOTCA, BBIPYUKY IIPU



PaBHOBECHOM IICHE.

[Ipy KakuxX 3HAYCHUAX p MOSABISETCS NE(UIUT TOBapa, W MPU KAKUX 3HAYCHUSIX [EHBI
MOSIBIISIIOTCSL M3JIMIIKK ToBapa? UTO MOXXHO B KaXJIOM M3 OTHX CIydaeB CKa3arb 00 W3MEHEHUU
PBIHOYHBIX LIEH?

BBIUUCIINTE 371aCTUYHOCTD MPEUIOKEHUST U CIIPOCa JIJISl TOW IICHBI.

Haiitu unTepBasl, npu KoTopbix GyHkuu S(p) u Q(p) 37aCTUYHBI, HEANACTHYHBI U TOUKY, B
KOTOPOH OHU UMEET SAMHUYHYIO JIaCTUIHOCTD.

Kak u3MeHUTCsI paBHOBECHAS IICHA U DJIACTUYHOCTH CIIPOCa MPU YMEHBIIICHUH MPEIJI0KEHUS Ha
peiake Ha T %.

Haiit u3mMeHeHue 10xo0/1a B MPOIIEHTaX MPH yBeIHUeHUU 1eHbl Ha R%.

BapuaHT | a b c d k m n T R
1 20 4 1 10 4 25 -1 25 10
KonrpoJuanHas padora Nel
1.1 lim a, = a (uaitru N(g)) a ==l .3
. Jlokazats, 4TO = a (Hautu , €CIIN =—,a=—-.
Nooo " Bn+1 5

. X2
sin(—)
2. Berancauts npeaen dyakman 1M 8

X7 2\/Sin x+1 —2 .

3. UccrnenoBath (hyHKIHIO Ha HEMPEPHIBHOCTD
cosX, X<0,

a) Y= x2+LO<x<L
X, x=>1

o o 1/2)In arct
4. HaiiTi mpon3BOJHBIC TTOKA3aTENFHO-CTETICHHON (pyHKIMU Y = (arctg X)( ) o

x2+2x—7
x2+2x—3

5. IIpoBectu nonHoe uccnenoBanue GyHkuuu Yy = U TIOCTPOUTH TpaduK.

KonTpoJjanHasi padora No2

1. BbraucnnTs HeOnpeAeIeHHbIN HHTErpa:

xdx Jx
) ooy ) o

2. BeluuciauTh OnpeiesIeHHbIH HHTEerpal

77 )
4 2cosx+3sinx

. 3
0 (2sinx—3cos x)
3. Beruncnuts miomans GUrypsl, OorpaHn4eHHoON rpadukamMu QyHKIUR

x:w/4—y2,x:O

y=0,y=1

dx

“dx lex

R
1x4 0Xx

4. BEIYHCIUTL HECOOCTBEHHBIN HUHTCIrpall WJIN A0Ka3aTb €ro paCXoAuUMOCTb




KonrpoibHas padora Ne3

1. Haiiti ntu¢depeHiuaibl mepBoro 1 BTOPOro NOPSAKOB GyHKIUN Z = In(x + le .
X
_aX=Y 2 2
2. UccnenoBaths Ha 3KCTpeMyMbl QyHKIUIO Z = € (X -2y ) .

3. Ompenenuth THI auddepeHNUATEHOTO YpaBHEHUS TEPBOrO TOPSJIKA M HAWTH oOIlee pelicHue

Xy + y2 = (2x2 + xy)y/

3. Teopuﬂ 6€pOEI7’IHOCI’I’l€L7 u mamemamudeckdas cmamucmurka

KonTpoJuabnHas padora Nel

1. Haiit BEpOSITHOCTBH TOT'O, YTO IOCIC COpachIiBaHUS TPeX OOMO MOCT OyaeT pa3pyllleH, eCiau
JUISL TOTO JIOCTATOYHO XOTs OBbI OJHOTO MomajaHus. V3BECTHO, YTO BEPOSTHOCTH IMONAJAaHUS MTEPBOU
60MOBI paBHa 0,5, BTOpoii — 0,7 u Tperbeii — 0,8.

2. HaliTi BEposITHOCTB TOTO, YTO COOBITHE A TMOSBUTCS B 7 UCIBITAHUSAX HE MeHee 3 pa3, eciiu B
Ka)X/IOM HCIIBITAHUH BEPOSITHOCTH MOSIBIIEHUS cOObITHsI A paBHa 0,4.

3. B nmepBom simuke 10 mrapos. M3 Hux 8 6enbix. Bo Bropom simuke 20 mapoB, U3 HUX 4 Oelble.
N3 kaxaoro smuka B3sJIM MO OJHOMY IIApy. 3aTeM U3 3THUX JBYX IIApOB Haynady B3ST oauH. Haittu
BEPOATHOCTH TOTO, UTO OBLIT B3SIT OEJbI miap.

5. CnyuaiiHas BeIMYMHA 33J]aHa 3aKOHOM pacIpe/IeiIeHHUs:

X

1

2

5

P

0,1

0,6

0,3

Haiitu: M(x), D(X), F(X).

6. Jlerans mpu3HaeTCs TOJHOM, €CJIM MOTPEIIHOCT €€ pa3Mepa He mpeBbimaet 10Mm.
CKOJIBKO MIPOLIEHTOB TrOHBIX aeTajei, eciu X = N(0; 5)

7. B 6onpmoii maptun toBapa 1 copta-90%; 2 copra- 10%. Haiitu BeposSTHOCTHTOTO, YTO U3
B3SITBIX HAYTaJl IBYX HITYK XOTsI ObI OJTHA OKaXKETCs 2 copTa.

KoHnTpoJibHas pagora Ne2

1. B pesynprare 10 HE3aBHCHMBIX W3MEPEHHUH HEKOTOPOH BEIWYHMHBI X, BBHIMOJHEHHBIX C
OJIMHAKOBOI TOYHOCTBIO, NOJYYEHbI ONBITHBIE AaHHbIE, IpUBEJAeHHbIE B Tabmuie. [Ipeanonaras, yto
pe3ysbTaThl U3MEpPEHUI MOJYUHEHb HOPMAJIBbHOMY 3aKOHY paclpeiesieHUusl BEpPOSTHOCTEH, OLIEHUTh
HCTUHHOE 3HA4YEHNE BEIMYMHBI X IIPU IOMOIIY JOBEPUTENBHOIO MHTEPBAIIA, IOKPHIBAIOIIETO HCTHHHOE
3HAYCHUE BEJIMYUHBI X ¢ TOBEPUTENBHON BepossTHOCTHIO 0,95.

x1 X2 x3 x4 x5 x6 x7 x8 x9 x10
1,2 2,3 2,7 2,1 2,6 3,1 1,8 3,0 1,7 1,4
3,7 4,2 4,4 53 3,5 4,0 3,3 3,8 4,1 5,2
53 3,7 6,2 3,9 4.4 4,9 5,0 4,1 3,8 4,2
6,3 6,8 4,9 9,5 5,3 5,2 6,1 6,6 6,0 5,7
7,1 6,3 6,2 5,8 1,7 6,8 6,7 59 5,7 5,1
7,9 7,7 8,7 8,1 6,3 9,0 7,8 8,3 8,6 8,4
6,3 8,2 8,4 91 8,6 8,3 8,9 8,0 9,6 7,9
6,9 7,3 7,1 9,5 9,7 7,9 7,6 9,1 6,6 9,9
8,7 8,9 6,9 9,4 9,3 8,5 9,2 9,9 8,6 6,4
3,1 5,2 3,9 4,4 5,3 59 4,2 4,6 4,8 3,9
2. ITpu yposue 3naunmocTu 0,05 MpOBEpHUTH TMIIOTE3Y O HOPMAIBHOM paclpe/Ie]ieHUU TeHepanbHOM
COBOKYIIHOCTH, €CJIM U3BECTHBI SMITUPUUECKHE I TECOPETUUECKHE YaCTOTHI:

SMIUPUYECKUE 6 13 38 74 106 85 30 14

YaCTOTEHI

TEOPETUYCCKUE 3 14 42 82 99 76 37 13

Y4aCTOTBI




How

14.
15.
16.
17.

18.

19.
20.

Bonpocs! 1J1s1 KOJUIOKBHYMAa 110 pa3jaeny «/IuHelinasi anredpa»
Martpuiiel. OcHoBHBIE TIOHATHS. Oriepanuy HaJl MaTpullaMu (CIOKCHHUE U
YMHOEHHE Hauyuciio). CBOMCTBA 3TUX OMEpaLnid.
DnemeHTapHble peodpazoBanus matpull. [IpousBenenue marpui. CoiicTBa
oleparu Npou3BeACHUS
[Tonsitue onpeaenurens. OnpeaenuTenan BToporo nopsaka. CBoWCTBa ONpeaeIUTENCH.
Omnpenenurenu TpeTbero nopsaka. CrnocoObl BHIYUCICHHUS.
Hesbipoxxiennas u o6patnas marpuna. [Ipumenenne o6paTHOM MaTPUIBl K PEHICHUIO
JINHEMHBIX CUCTEM.
Panr matpunsr; Teopema Kponekepa — Kanennu. Pemienre HeonpeneneHHbIX CUCTEM
JIMHEWHBIX YPaBHECHUM.
Meton Kpamepa pelieHust CUCTeM JIMHEHHbBIX YPaBHEHU.
Pemenne cucreM NMMHENHBIX ypaBHEHUN MeTOoJ0M ['aycca.
Pemenue cucrem nuHeitHbIX ypaBHeHU MeTo1oM JKopaana-I'aycca.
OnHOpOHBIE CUCTEMBI IMHENHBIX YpaBHEHUM. DyHaMEHTAIbHAS CUCTEMA PELLEHUI.

. JIuHelHbIe DKOHOMUYECKUE MOJIEIH.
. BexTopbl. OCHOBHBIE OnIepaliiy HaJ BEKTOPaMH.

CkanspHoe pou3Be/IeHHE 2-X BEKTOPOB U €ro CBOICTBa. BhIpakeHue cKalspHOTo
IIPOU3BEICHMS Yepe3 KOOPANHATBHI.

BexTopHoe npousBesieHne 2-X BEKTOPOB U €ro CBOMCTBA.

CMmenianHO€e IPOU3BE/IEHUE BEKTOPOB U €r0 CBOMCTBA.

JlexapToBa 1 MOJsIpHAsk CUCTEMbI KOOPAUHAT.

PaccrosiHne Mexnay nByMs TOUKaMHM; JEJIEHUE OTPE3Ka B JAHHOM OTHOIICHHY;
PacCTOSITHUEOT TOUYKH J10 MPSIMOM.

YpaBHEHHE TPSMOIA C YTIIOBBIM KOA(PPHUIIMEHTOM; YpaBHEHUE TPSIMOM, POXOAIIEH
Yyepe3JaHHYI0 TOUKY B JAHHOM HalpaBJICHUH.

OO6miee ypaBHEHUE MIPSMOM; YpaBHEHUE MPSIMO, TPOXOASIICH Yepe3 BE TOUKH.
Yroa Mexay npsIMbIMH. Y CIIOBUS NEPIEHIUKYISIPHOCTU U NIAPAILIEIIBHOCTH IPSAMBIX.

Bonpocs! 111 KOJIOKBUYMa 10 pa3eny «MareMaTHyecKUil aHAIN3)

el S

12.
13.

14.
15.
16.
17.
18.

MHoskecTBa. Onepaiuu HaJl MHOKECTBaMH.

Oynkuus. [lonstue pynkunn. CriocoObl 3aJaHUS U OCHOBHBIE XapaKTEPUCTUKH.
OoparHas u cinoxHas GyHKIMU. ['paduKu OCHOBHBIX 3JIEMEHTAPHBIX (YHKIUH.
[IpaBuia npeodpa3zoBanus rpadukoB ¢pyHkuil. yHkuu u rpaduku B
SKOHOMHMYECKOM MO-JEIINPOBAHUH.

[TocnenosarensHocTH. [Ipeaen uncnoBoit nocnenoBarenbHOCTH. [Ipenen pyHkumy.
beckoneuHo 6onpme GpyHKIMU. beckoHeuHO Masble PYHKITUH.

OCHOBHBIE TEOPEMBI O TIPEIEIIax.

IIepBbIi1 3aMeUaTeNbHBIN NPEET U €ro CIeACTBUA. BTopol 3amedarenbHbIN Ipeaeil.
HenpepriBHble QyHKINH.

Touxu pa3pbiBa QpyHKIMH (IIEPBOTO U BTOPOTO POJa).

OcHoBHbIE TEOpPEMBI O HENPepbIBHBIX PpyHKIMAX. CBOMcTBa (DYyHKIIMMN, HETIPEPHIBHBIX
Ha oTpe3ke (Teopema Beiiepmpacca, Teopema bonbmano-Komm).

Onpenenenne npon3BOJHON. BeIuncienne npon3BoJHON M0 OIPEAEIIEHHUIO.
I'eomeTpuueckuil U Qu3andeckuii cMbICI MPOU3BOJHONW. CBSI3b MEXITY
HENPEPHIBHOCTHIO MU HEPEHITNPYEMOCTHIO (DYHKITHH.

[IpaBuia nudpepeHunpoBanus.

ITpon3BoiHBIE OCHOBHBIX 3JIEMEHTApHbIX (GyHKUIMH. [[oka3aTenbcTBO OAHOM U3 hopmy.
HesiBHo 3anannas ¢pynkuus. OyHkuus, 3aaHHast TapaMeTPUUECKH.
Jlorapudmuueckoe nudpdepentupoBanue. [[pon3BogHbIE BHICIINX MOPSAIKOB.
Huddepennunan GyHKIUU, OCHOBHBIE Te€OpeMbl 0 Auddepenunanax. OcHoBHas
TabauuaaudepeHIraios.



Bonpocsl 1js1 KOJUIOKBUYMA 10 pasaeiy «Teopusi BeposiTHOCTE U MaTeMaTHYeCKas
CTATHCTHKA)

[Ipenmer nzyuyenus TB. Ucropus pazsutus TB.

Krnaccuueckoe ornpeneneHue BeposITHOCTH, €T0 OTPaHHYEHHOCTh. [IprmMepshi.

Knaccudukanus ciydaifHbIX COOBITHIA.

Omneparuu Haj ciydaiiHbIMU coObITUAMH. CBoMCTBA. [Iprmepbl

OcHoBHble popmyasl KoOMOMHaTOpHKHU. Pazmenienus. [lepectanoBKy.

Komb6unaropuka. Pazmenienus u nepecTaHOBKH C MOBTOPEHUSIMHU.

Kombunatopuka. Couetanus. CoueTanus C MOBTOPEHUSIMH.

Merton BkitoueHU U ucKiroueHui. [Ipumep

OtHocurenbHas yactota. Ctatuctuyeckas BeposTHocTh. OnbIT ITupcona. I[Tpumep

0. T'eomerpuueckas BepoaTHOCTb. [Ipumep

11. Teopema cioxeHHsI BEPOSTHOCTEH HECOBMECTHBIX COOBITHIA.

12. Tlomnas rpymma coObituii. [Tpumep

13. IporuBomnonoxueie codbITHs. [Ipumep

14. Teopema cnoxeHus: BEpOATHOCTEH COBMECTHBIX COOBITHH.

15. Teopema yMHOKEHHUS BEPOSTHOCTEH HE3aBUCUMBIX COOBITUH.

16. Teopema yMHOXEHHS BEPOSITHOCTEH 3aBUCUMBIX COOBITUH. Y CIIOBHASI BEPOSITHOCTh

17. BeposTHOCTB MOSBICHUS XOTS ObI 0JTHOTO COOBITHSA. [Tpumep

18. ®opmyina MoIHOI BEpOATHOCTH.

19. ®opmyna baiieca. [Ipumep

20. BunommanwsHOe pacnpenencHue. @opmyna beprymm.

21. Pacnpenenenue [lyaccona.

22. TlonmHOMUATBHOE pacIpe/IeIICHHE.

23. T'eomeTrpuueckoe pacmpeeieHue.

24. T'unepreoMeTpuvecKoe pacipeeieHue.

25. Cnyuaiinble BenuuuHbl. OnpeeneHue u KiaccuuKaims.

26. MaremaTtndeckoe oxumaanne. CBOHCTBa

27. Jlucnepcus TUCKPETHOM CIlydallHOM BENIMYUHBI, CpEeHEE KBAIPATUYECKOE
oTksIoHeHHe.CBoiicTBa

28. 3akonsl pacnpeneneHus CB. CrnocoOwl 3ananus. Knaccuduxarms

29. DyHKIUSA paclpeIeIeHus TUCKPETHONW CITyIaiiHON BEIMYUHBI.

30. ®OyHKuMA pacupeeneHus HenpepbIBHON cily4yaiiHoi BenuuuHbl. [ImoTHOCT
pacnpezeneHus

31. PaBHomepHoe pacnpenenenue. [Ipumep

32. DxcrnoHeHnuanbHOe pactpenenenue. [Tpumep

33. HopmanbsHoe pacnpenenenue. Kpusas ['aycca. OCHOBHBIE XapaKTepUCTUKU

34. CrangaptHOe (HOpMHpOBaHHOE) pacnpeaenenne. Oynxmms Jlammaca

HBOoo~NoO~wWNE

35. Boruncienue BepoSATHOCTU MOMNAJaHUS 3HAYCHUH HOPMAJIbHOM CIydailHON BETMYMHBI B
3alaHHBINA UHTEPBa

36. Brruncienue BepOSTHOCTH 33JJaHHOTO OTKJIOHEHUS] HOPMAJIBLHOU CITyYaiiHOM
BennuyuHbL.IIpaBuiio «rpex curmy».

Bonpocs! 1j1st 3x3aMeHa o pasaeny «J/Iuneiinas aaredopa»
Martpuusl. [IeficTBrs HaX MaTpULAMU.

Omnpenenurens. CBONMCTBA ONPENECIUTENEH.

MuHop u anredpanveckoe TOMOJIHEHHE HIEMEHTa MaTPHUIIbL.
MUuHOD ¥ paHT MaTpHLIBL.

CucTeMbl ypaBHEHHI B MaTpU4HOI (opme.

[TpaBuno Kpamepa.

JInneliHas OAHOPOJHAS CUCTEMA.

Teopema Kponekepa-Kanemmm. Meron ["aycca.

Mopens JIeoHThEBa MHOIOOTPACIIEBOM YKOHOMHUKH.

10 Bexropsl. JInHeliHbIE Onepanuy Ha/l BEKTOPAMH.

LCoNoOAWNE



11.

12.
13.

14.
15.
16.
17.
18.
19.
20.

21.
22.
23.
24,
25.
26.
217.
28.
29.

30.
31.
32.

33.
34.
35.
36.
37.
38.
39.

40.
41.
42.
43.
44,

45.

JIuHeiiHas 3aBUCUMOCTh W JIMHEMHAs HE3aBHUCUMOCTb BEKTOPOB. Kpurepuu nuHEHHOU
3aBUCUMOCTH 2-X U 3-X BeKTOpoB. ba3zuc.

JlexapToBa M MOJIIpHAsk CUCTEMBI KOOPJUHAT.

Hanpasinsromue kocuHycbl BekTopa. CBs3b HaNpPaBISIOLIMX KOCUHYCOB C KOOpAMHATaMU
opTa BEKTOpa.

Jlenenue oTpe3ka B 3aJaHHOM OTHOLLICHHH.

CxansgpHoe npousBeqieHre BeKTopoB. CBOWCTBA.

BexropHoe npousseneHne BekTopoB. CBOMCTBA.

BekropHoe npou3sBeieHre B KOOpAUHATAX.

CwmemaHHoOe Npou3BeieHne BEKTOpoB. CBOMCTBA.

CMmeniaHHO€ IPOU3BEICHUE B KOOPIUHATAX.

Ob1iee ypaBHeHUE IpsIMOi Ha TuiockocTH. MccnenoBanue o01iero ypaBHeHusl. Y paBHEHHE
IIPSIMOH «B OTPE3KaxX».

B3anMHoOe pacnonoxeHue IByX NpsIMbIX Ha IUIOCKOCTH. YTOJ MEXAY ABYMS IPSMBIMHU.
YpaBHeHHE MPSIMOH ¢ yIIIOBBIM K03 PHLIneHTOM. YTOI MEXTY ABYMS IPSIMBIMH.
VYpaBHeHHE NPSMOH, IPOXOIAILIEH Yepe3 ABE 3aJaHHbIE TOUKH Ha IIJIOCKOCTH.
Kanonuueckoe u napameTpuyecKkue ypaBHEHHs MPSMOM Ha MIIOCKOCTH.

HopmainbHoe ypaBHEeHUE IPsIMO Ha INIOCKOCTH. PaccTosiHME OT TOUKHU A0 MPSAMOI.
Omnunc. KaHoHMuYecKkoe ypaBHEHHE.

I'unep6ona. Kanonuueckoe ypaBHEHUE.

[Tapabona. KanoHnveckoe ypaBHEHHE.

[IpuBenenue o01Ier0 ypaBHEHUs KPUBOK BTOPOTO MOPSAKA K KAHOHUYECKOMY BUIY. Buabl
KPUBBIX BTOPOTO MOpPsAKa.

OO1iee ypaBHEHUE IIIOCKOCTU U €0 HCCIe0BaHUE. Y PaBHEHHUE TNIOCKOCTH «B OTPE3KaAX.
B3anMHOe pacnonokeHue 1ByX INIOCKOCTEH B IPOCTPAHCTBE.

VYpaBHEHHE IUIOCKOCTH, MNPOXOJALIECH Yepe3 TOYKY U JBa BEKTOpa, MapaulesIbHbIX
IIJIOCKOCTH.

VYpaBHEHUE MIIOCKOCTH, MPOXOALIEH Yepe3 TPU 3a/IaHHbIE TOUKH.

HopmanbHoe ypaBHEHUE MIIOCKOCTU. PaccTossHUE OT TOUKH J10 MIIOCKOCTH.

Kanonunveckoe n napaMeTpuyecKue ypaBHEHUS IPSAMOM B IPOCTPAHCTBE.

YpaBHeHHE NPSMOH, IPOXOIAIIEH Yepe3 IBE 3aJaHHbIE TOUKH B IPOCTPAHCTBE.

[IpsiMast kak TUHUS IEPECEUCHHUS] IBYX TIOCKOCTEM.

B3aumHoe pacronoxeHnue JByX IpsIMbIX B IPOCTPAHCTBE. YTOJI MEXKIY ABYMSI IPSIMBIMH.
B3aumHoe pacrnosoxeHue npsiMoi M INIOCKOCTU B MPOCTPAHCTBE. YTOJI MEXKAY NPSAMON U
IJIOCKOCTBIO.

CoOcTBeHHbIE yKcia U COOCTBEHHbIE BEKTOPBI JIMHEHHOTO OllepaTopa.

KBagpatuunbie popMbl: onpeiesieHue, 3aruch B MATpUYHON (opMe, KAHOHUUECKHUHN BUIL.
[IpuBenenne KBaapaTU4YHOM (POPMBI K KaHOHHYECKOMY BHIY METOJOM OpPTOIOHAIBHOTO
peoOpa3oBaHuUs.

KommekcHble yncna. M300paxeHne KOMIUIEKCHBIX yncen. [leficTBUs Haa KOMITJIEKCHBIMU
YHUCJIaMH B aJireOpanueckoit popme.

KommnekcHele uncna. [IeficTBus Haj KOMIUIEKCHBIMU YHMCIAaMH B TPUTOHOMETPUUECKON U
MoKazaTebHOU popmax.

KommnekcHbie uncna. Tpuronomerpuueckas U nokasareiabHas (GopMbl 3amucu. opMysl
Myagpa.

Bomnpocsl ajis1 3k3aMeHa no pasaeny «MareMaTH4ecKuil aHAJIN3»

NoabkowhE

MHnoskecTtBa. Onepauy HaJl MHOKECTBaMH.

Oynkius. [Tonarue pynkuun. CriocoOb! 3a1aHUS 1 OCHOBHBIE XapaKTEPUCTHKH.
OObpatHas u cinoxkHast GyHKIUH. ['padku OCHOBHBIX 37I€MEHTAPHBIX (PYHKIIMA.
[TocnenosarensHoctu. [Ipenen uncnoBoii mocnenoBatensHoCTH. [Ipenen pynkumu.
beckoneuno 6obire QyHKIUH.

beckoneuHo Maible GyHKIIMH.

OCHOBHBIE TEOPEMBI O TIPE/IEIax.
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10.
11.
12.
13.
14.
15.
16.
17.
18.

19.
20.
21.
22.
23.
24.
25.
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217.
28.
29.
30.
31.
32.
33.
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35.
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38.
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ITepBhIit 3aMevaTeNbHbIN Mpeae (I0Ka3aTeaIbCTBO) U €0 CIEACTBHSL.
Bropoii 3amedarenbHblil Ipeaen (10Ka3aTeabCTBO).

HenpepsiBabIC hyHKITHH.

Touku pa3peiBa GpyHKIMH (IIEPBOTO U BTOPOTO POJA).

Onpenenenue Nporu3BOaHON. BeruuciaeHue nporu3BoAHON MO ONPEIETICHHUIO.
I'eomerpuueckuii ¥ (U3NIECKUN CMBICT TPOU3BOIAHOM.

[IpaBuna nuddepeHupoBanms.

[Tpon3BoiHBIE OCHOBHBIX 3JIEMEHTAPHBIX (QyHKIMH. Jloka3aTenscTBO OAHOM U3 hopmy.

HesBHo 3agannas pyHkuus. OyHKUus, 3a1aHHast TapaMETPUYECKH.
Jlorapudmuueckoe nugpdepenuupoBanue. [Ipon3BogHbIE BHICIINX OPSAIKOB.
Huddepennnan GpyHKIuN, OCHOBHBIE TeopeMbl 0 nuddepennuanax. OCHOBHas
TabauaauddepeHIuaios.

Teopema Ko (10ka3aTenbeTBo).

Teopema Jlarpanxa (J10Ka3aTeJIbCTBO).

IIpaBuio Jlonurans.

ITpunoxenus npousBoHON. Bo3pacranue u yopiBaHue QyHKIUH.
DKcTpeMyMbl (PyHKITHIA.

HauOosnbiiee 1 HaumeHblee 3HaYeHUE GYHKLUU Ha OTPE3KeE.

BeimykiocTu rpaduka GyHKINN ¥ TOYKH TIepernoa.

Acumnrotsl rpaduka GpyHkuMi. BeprukanbHble acUMITOTHL. ['OpU30HTaIBHBIE
acuMITOThL. HAKJIOHHBIE aCHMIITOTHI.

Oowas cxema uccienoanus rpadguka Gpynxnun. ®opmyna Teitnopa.
DKOHOMHUYECKUN CMBICIT IIPOU3BOJHOM. DIACTUYHOCTD (DYHKIIHH.
IlepBooOpasHas u HeonpeneneHHbli nHTerpan. OCHOBHbIE CBOMCTBA HHTErpaja.
TaOnuia OCHOBHBIX UHTEIPAJIOB.

MeTton BHeceHHs PYHKIMH 1101 3HaK nuddepenimana.

Meroa noaCcTaHOBKH.

MeTtoa UHTErpUpPOBaHUS 110 YACTSM.

WuTerpupoBanue paioHaIbHBIX IpOOCH.

WHTerpupoBanue UppalMOHAIBHBIX (DYHKITHA.

WHuTerpupoBanre TPUrOHOMETPUUYECKUX (PYHKIIHH.

Tpuronomerpuieckre NOACTaHOBKH.

[Tonsatue onpeneneHHoro uaTerpana. CBOKUCTBA.

WHTerpupoBanue 3aMeHOM EpEMEHHOHN B ONPEACTICHHOM UHTETpaje.
WHTerpupoBanue 1o 4yacTsM B ONPEICIIEHHOM HHTETrpae.

Heco6cTBeHHbIE HHTErpaJIbl IEPBOTO POJIA.

HecoOcTBeHHBIE MHTETPAIBI BTOPOTO POJIA.

HpI/IJ'IO)KeHI/ISI OIIPCACIICHHBIX UHTCT'PAJIOB. [TonsTue nomagu u O6’béMa, JJIMHBI KpI/IBOﬁ.

OnpeneneHHblil HHTErpail B 9KOHOMHUKE.
[TonaTne GyHKIMI MHOTUX IEpEMEHHBIX.

HpOH?;BOI[HBIG (1)YHKIII/II/I HCECKOJIBKHUX MEPEMCHHBIX. YacrtHbBIe MMPOMU3BOAHBIC BBICIIUX

MIOPSAKOB.
JlokanbHbIH SKCTpeMyM (QYHKIIUN HECKOJIBKUX MEPEMEHHbIX.

Juddepenunanbabie ypaBHEHUS nepBoro nopsijaka. O6iee U yactHoe pemieHue. Teopema

Komm.

YpaBHEHHUs C pa3IeIAOIUMUCS IIEPEMEHHBIMU.

Opnopoausie AuddepeHnraibHble ypaBHEHUS EPBOT0O MOPSAKA.
JIuneitnsle nuddepennuansabie ypaBHenus. [loacranoska bepuyim.
VYpaBHeHus beprysmm.

Bonpocsl s 3x3amena no pasaeny «Teopus BeposiTHOCTeH M MaTeMaTHYecKas

CTATHCTHKA
IIpeamer usyuenus TB. Ucropus pazsutus TB.
Kitaccuueckoe onpeneneHue BEpOsITHOCTH, €r0 OTPaHUYEHHOCTE. [IprMepsr.
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Kaccudukanms cirydaliHbIX COOBITHIA.

Omnepanuu Haj ciydaitHbIME coObITUsIMU. CBOMCTBa. [IpuMepsr
OcHoBHbIe popMyIbl KOMOMHAaTOpHUKHU. Pasmemnenus. [lepecranoBkw.
Kombunatopuka. PazMenieHus 1 nepecTaHOBKY C TOBTOPEHUSMH.
KomOunaropuka. Coueranusi. CoueTaHus C IOBTOPCHHUSIMHU.

Meroa BKIrOYEHUN U UCKItOUeHui. [Ipumep

OtHocutenbHas yacrota. Cratucruueckas BeposaTHOCTh. OnbiT [Iupcona. [Ipumep
I'eomerpuueckas BeposTHOCTL. IIpumep

Teopema ci0xkeHUs BEpOATHOCTEH HECOBMECTHBIX COOBITHIA.

[Tonnas rpynma coosituid. [Ipumep

[IpoTuBononoxusie codbITus. [Ipumep

Teopema ci0xkeHUs BEPOSTHOCTEH COBMECTHBIX COOBITUH.

Teopema yMHOXKEHUS BEPOSTHOCTEH HE3aBUCUMBIX COOBITHH.
Teopema yMHOKEHUSI BEPOATHOCTEH 3aBUCUMbIX COOBITHI. Y CIIOBHAsI BEPOATHOCTD
BepositHocTh nosiBieHust XOTs1 061 0HOTO coObITUS. [IpuMep
@opMyiia IOJIHOU BEPOATHOCTH.

®opmyna baiteca. [Ipumep

bunomuansnoe pacnpenenenue. @opmyna bepryiu.
Pacnpenenenue Ilyaccona.

[TonnHOMMaNBHOE pacnpeiesiCHHE.

['eomerpuueckoe pacnpeaenacHue.

I'mnepreomerpudeckoe pacupeneieHue.

CHy‘laﬁHHe BCIINYHNHEI. Onpez[eneHI/Ie u KJ'IaCCI/I(i)I/IKaI_[I/IH. MaremaTudecKkoe OXKHIaHue.

CaoiicTBa

Jlucniepcust AMCKPETHOM CIIydaliHOM BEJIMYMHBL, CPEHEE KBAIPATUYECKOE
oTksIoHeHHne.CBoicTBa

3akonbl pactpenencaus CB. CriocoOs! 3ananus. Kiaccupukanus

@OyHKUMS pacnpeneseHus JMCKPETHOM Clly4aiiHON BEJIMYHHBI.

@yHKIUA pacupeeseHNs HEIPEPBIBHON ClIydallHOM BeIW4uHBL. [110THOCTB
pacrpeneneHus

PaBHOMepHOEe pactipenenenue. [Ipumep

OKcnoHeHMaNbHOE pacnpenenenue. [pumep

Hopmanbnoe pacnpenenenue. Kpusas ['aycca. OCHOBHBIE XapaKTEPUCTUKU
CrannaptHoe (HOpMHUpoBaHHOE) pactnipenenenue. @ynkuus Jlamnaca
Brrunciienne BeposSTHOCTH NoNagaHus 3HAYEHU HOPMAJIbHOM CITy4ailHON
BEJIMYMHBI B 33JJaHHBIN NHTEPBAI

Brrunciienne BeposSTHOCTH 3aJaHHOTO OTKJIOHEHUS HOPMAJIBHOM CITy4allHOU
BennunHbl.IIpaBuio "Tpex curm".

HopwmanbHoe pacnpenenenue Kak annpoKCuMaIus OMHOMHAIBHOTO pacipeiesieHus
HavanbHblil ¥ IEHTpaIbHBIM MOMEHT K-niopsiaka. Mona u Mmeauana. Kpantunm
HavanpHblil 1 eHTpaabHBIE MOMEHT K-TIOpsAIKa. ACUMMETPHS U dKCIIECC
IentpansHas npenensHas reopema. Teopema Jlesu. Teopema JIsnyHnosa
3axoH Oonpunx yncen. Teopema bepuymnu. Teopema Ilyaccona

3akoH Oonbimx yucen. Teopema UeObimeBa

Maremarnueckas ctatucTuka. Kitaccel 3a1a4 1 METOIbI

Onpenenenue BHIOOPKH. Penpe3eHTaTUBHOCTD BEIOOPKHU

Omnupuueckas pyHkuus pacnpeaeneHus. [loauron u rucrorpamma.
Cpennee BEIOOpPOYHOE M BEIOOPOUHAS TUCHIEPCHS SMIMPUUYECKOTO paclpeieeHuUsI.
ACHMMETpHS U IKCIIECC SIMIIUPHUYECKOTO PACIIPECIICHHUS.

Bapuanmonssie psijibl. BEIOOpOUYHbBIE XapaKTEPUCTHKH.

ACUMNTOTHYECKHE CBOWCTBA BEIOOPOUYHBIX MOMEHTOB.

Toueynsle onieHKH. MeTobI ITOJIy4EHUS TOUEYHBIX OLICHOK.

HepasenctBo Pao-Kpamepa. UHTEpBaibHbIE OLIEHKHU.

JloBepuTenbHble HHTEpBaJBl U obnactu. Koadduiment nosepusi.



52. HHTepBanbHbIE OLIEHKH IS TApaMeTPOB HOPMaJILHOTO, ONHOMHUHAIBHOTO 1
IyaCCOHOBCKOI'O paclpeIesICHUM.

53. Omenka TouHoctu u3mepennii. Kpurepuii CtprogeHTa.

54. Cratuctuyeckas IpoBepKa ruIoTes.

55. Omubku 1 u 2 pona.

56. Kpurepuu 3HaUMMOCTH, OCHOBAaHHBIC HA HHTEPBAIHHBIX OI[CHKAX.

57. IIpocTbie U CIIOKHBIE TUTIOTE3HI.

58. IIpoBepka rumnoTe3sl 0 HOPMATBLHOM PACIPEACICHIH TeHEPaTbHONH COBOKYITHOCTH.
Kputepuii cornacus [lupcona.

59. KoppensurnoHHO-perpecCuoHHbIN aHanu3. KpuBbie perpeccum.

60. Koaddummentsr koppensiuu. BeIOopouHbIe XapaKTEPUCTHKH CBSI3U.

61. Dmnupuyeckoe KoppeasiquoHHoe oTHoIIeHUe. OLeHKa JOCTOBEPHOCTH
KO3 PHUIIHEHTOBCBA3H.

62. Meron HauMeHBIINX KBAaApaToB. [I[puMeHeHne cTaTuCTUYECKUX UCCIIEIOBAHUM B
MEHE[)KMEHTE.

63. OcHOBHBIE 00JaCTH MPUIIOKEHUS CTPYKTYPHO-BEPOSTHOCTHOM MOJIEIH.

64. dakropHbIi aHamu3. J{MCIIEPCHOHHBIN aHAH3.

65. OnHO(aKTOPHBIN TUCTIEPCUOHHBIN aHAIU3.

66. ITonsaTue o NByX(aKTOPHOM JAUCHEPCUOHHOM aHAIN3E.

Obpa3zywl 6unemos no pazoenam OUCYUNIUHBL, PA3OUMOL NO CeMeCmpPam:

PTBEOY BO «Ky0aHCKHi rOCyIapCTEeHHEI VHHEEPCHTETH
Kagenpa aGOpMAITHOHHEIX 00pa30EaTelbHBIX TeXHOIOTHA
Hanpasnerue noarotosku 38.03.05 bussec-nmudopmatka ipodmms «bustec B idpoBoH SKOHOMIKE »,
Hucummnmana «MaTemMaTHKa» ITT CTVIEHTOE 1 Kypea
BHJIET Ne 1

1. BekTopsr. JInHelHbIe OMepariii HaJl BEKTOPaMIL

. Komnnekcnpre =mcia. I1z06paxeHie KOMIUIEKCHEIX dicel. J{efIcTBIA Hall KOMIDIEKCHEIMI THCIAMII B
anrebparrdeckoil gopme

3. 3amaua.

(&)

3amatda K OrmmeTy Ne 1.
a) CTopoHBI NapalelorpaMMa 3adaHbl ypaBHeHIAMH 2X—y+5=0 n x—2y+4=0, n 1oaHa TouKa
nepecedenisd anarosaneil M(1;4). HallTn ypaBHeHIII IBYX APYTIIX CTOPOH MTapaIeIorpaMma.
J 3xn +2x; +xy—x,=4

0) PemmuTs cricteMy 42x; +5x; +3x3 +2x; =1 metomom [aycca.
13_\'1 +4x, +2x; +x, =12

B) BRIACHITE, ABIAROTCA I BEeKTOPEI a1(2; -1; 3), az(1: 4; -1) m as(0: -9; 5) nuHellHO 3aBHCIIMEIMH?



$IBEOY BO «Ky0aHckuil rocyIapcTEHHBIH YHHEEPCHTETS
Kadeapa HuadopMamHoHHBXK 00pa3oBaTelbHEIX TEXHOIOTHE
Hanpagnerre noarotosks 38.03.05 busHec-uabopMaTHEa OpodHie «bH3HeC B MHPPOBOH SKOHOMIEEY,
Aducimmmina «MaTeMaTHKa» T4 CTYASHTOE 1 Kypea

BHJIET Ne 1

IlousTIe HEIPepETBHOCTH (hYVHKIIIIL. I eoMeTpItecKas ITHTEPIPETALIA HellpepEIBHOCTII.
MeTox IHTEr pHPOBAHIIA O FacTAM.
3amadya.

bl Al

Sagada K omneTy Ne .

=2
a) BeramcanTs nporsBoaHyro GyHKII V= /X SN~ 2X.

6) BreraicnnTs Ipeaen YIICIIOBOII [IOoCIeA0BaTEIEHOCTI 111]1 (\;2” +1-— L) F?).
H—»0

~2_

oz
B) Hailtn — ot ¢yHKONN Z = ]_1_1(33;2 + yz)_
ox”

@®IBOY BO «KybaHCKHIT TocyIapCTECHHBIA YHHBEPCHTET»
Kadenpa HadopMalHOHHBIK 00pa30EaTeIBHEIX TEXHOIOTHI
Hanpagnerne noaroTossn 38.03.05 busHec-rH(OopMaTHEA OpodHms «bH3Hee B MU POBOH 3KOHOMHIKE,
Hucnummisa «MaTeMaTHKa» T1T CTVISHTOB 2 Kypca
BHJIET Ne 1

1. OtnocuTrensnan 9acTora. CTAaTHCTHYIECKAT BEPOATHOCTE.
2. BunoMHATEHOS pacpeaeIcHHe
3. 3amaua.

3ajada K OrteTy Ne 1.

a) CTaTHCTHEA aVIHTOPCKHY IPOESPOK KOMIIAHHHE VTESP#IACT, UT0 BEPOATHOCTE ODHAPYHCHIA
ONTHOKH E KX I0M MpoeEepaeMon JokyMenTe paeHa 0,1 Kaxkoea BepodaTHOCTE, OTO H2 JecETH
MPOESPACMEIX JOKVMEHTOE JCEATH H3 HHX HE OY/IST COOEPEATE OLTHOKH !

0) Hatupaa moMep Tenedona, abomeHT 220511 ABe NocTegHe MHGPEL, HO TOMEHT, 9T0 OJHA H2 HHX
— HOIb, @ ApyTad — HedéTHad. HaliTH BepoATHOCTS TOTO, 9T0 OH HADEPET IPAEHIEHEIH HOMED.

E) OmpeqerHTs WIOTHOCTE PACIPESISHEA BEPOATHOCTEHR M HVHEIIO pachpe eleHis HOPMATEHOH
cayaaiiHoil semmanEn X, ecod M{X)=3, DIX)=4.

OneHouHbIE CpelcTBa Ui UHBAJIUAOB U JIMI] C O'PAaHUYEHHBIMH BO3MOXKHOCTSMHU 3/10POBbS
BBIOMPAIOTCS C YUETOM MX MHAUBUAYAIBHBIX CUXO(PU3NUECKUX OCOOCHHOCTEM.

—  TIpu HEOOXOIUMOCTH MHBAJIHMIAM U JIMLAM C OIPaHMYEHHBIMH BO3MOXKHOCTSIMHU 3/J0POBbS
MIPEIOCTABIIAETCS AOMOJIHUTEIbHOE BpeMs s TOATOTOBKM OTBETA Ha dK3aMEHE;

— TIpU TPOBEACHUH MPOLEAYPHl OLIEHUBAHHS PE3yJbTaTOB OOyUeHHUs MHBAIUAOB U JIHI C
OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 37I0POBbSl IPEIyCMATPUBAETCS HCIIOJIB30BAHME TEXHUYECKHX
CpeACTB, HEOOXOIUMBIX UM B CBSI3H C UX UHIUBUAYAIbHBIMUA OCOOCHHOCTSIMH;

—  IpH HEOOXOAWMOCTH JUIsl O0YYarOIIMXCs ¢ OTPAaHUYEHHBIMU BO3MOYKHOCTSIMHU 37I0POBBSI U
MHBAJINJIOB MPOLEAYpa OLEHUBAHUS PE3yJbTaTOB OOYyYEHUs MO AMCLUUIUINHE MOXKET MPOBOJIUTHCS B
HECKOJIbKO JTaIloB.

[Iponienypa oleHUBaHUS pPE3YIbTaTOB OOYYEHUS HWHBAIUAOB U JIMI C OrpaHUYCHHBIMH
BO3MOXXHOCTSIMH ~ 3/I0pOBbSl 110  JUCHUIUIMHE (MOJYJIO) IMpeaycMaTpuBaeT IpelIoCTaBlICHUE
uHpopManuu B GopMax, aAanTUPOBAHHBIX K OTPAHUYEHUSAM HX 370POBbS U BOCIIPUATHS HH(POPMALIUH:

Jlist muiy ¢ HapyIIEHUSIMU 3PEHUS:

— B IeYaTHOM hopMe yBEIMUEHHBIM MIPUDTOM,



— B (OpMe AIIEKTPOHHOTO JOKyMeHTa. J[JIst JIHII ¢ HapyIIeHUsIMH CITyXa:

— B IeYatHoM (popme,

— B (opMe dIEKTPOHHOTO TOKYMEHTA.

JJist i1 ¢ HApyIISHUSIMA OTIOPHO-JBUTATEIILHOTO ariapara:

— B MedatHo# dopme,

— B (opme 2IEKTPOHHOTO JOKYMEHTA.

JlaHHBII TIepeueHbh MOXKET ObITh KOHKPETH3HPOBAH B 3aBUCMOCTH OT KOHTHHI'CHTA

00yJaromuxcs.
Kpurepun ouneHuBaHusi pe3yJbTaTOB 00yUYeHUsI
Ormenka Kputepun oueHrBaHuA 110 9K3aMEHY
Bricokmit YPOBEHB OILICHKY «OTJIMYHO» 3aCJIYKUBACT CTYJCHT, OCBOMBIINI 3HaHUWs, YMCHHS, KOMICTCHIIUN 1
«5» TeOpeTI/I‘IeCKI/Iﬁ Marepuall oe3 HpO6eJ’IOB; BBITIOJIHUBIIUN BCE 3aJaHusd, OIpeaAyCMOTPECHHBIC
(OTJ'H/ILIHO) yqe6HLIM IMJIaHOM Ha BBICOKOM Ka4C€CTBCHHOM YPOBHC; IMPAKTUYCCKUCHABbIKN

HpO(IJeCCI/IOHaJ'II:HOFO TNPUMCHCHHS OCBOCHHBIX 3HAHUK C(l)OpMI/IpOBaHI)I.

Cpenuuii ypoBeHb
«»
(xopom10)

OIIEHKY «XOPOILO» 3aCIy’KUBAeT CTYIEHT, IPAKTUYECKH TOJTHOCTBIO OCBOMBILIUI 3HAHUS,
YMEHUS, KOMIIETEHIIUN U TEOPETUUECKUI MaTepual, yueOHble 3aJaHHs HE OLCHEHBI
MaKCHMaJIbHBIM YHCIIOM OaJJIoB, B OCHOBHOM C(OPMHUPOBAI MPAKTUUECKUE HABBIKU.

IToporosslii ypo-
BeHb «3» (ynoBie-

OLIEHKY «Y[IOBJICTBOPHUTEIILHO» 3aCIIy)KHBAa€T CTYJCHT, YAaCTUYHO C NPOOeIaMl OCBOMBILIHIA
3HAHMS, yMEHHS, KOMIIETEHIINU U TEOPETHYECKUI MaTepuall, MHOTHE y4eOHbIe 3a/laHus Mo

TBOPHTEJIBHO) HE BBIIOJHUI, JIM0O OHU OLEHEHBI YHMCIIOM OaioB ONU3KMM K MHHHMAIIBHOMY, HEKOTOPHIC
HPaKTHYCCKUE HABBIKU HE ChOPMHUPOBAHEL
MuUHHUMAIbHBIH OLICHKY «HEYJOBJIECTBOPUTEIBHO)» 3aCIIy)KHBACT CTYICHT, HE OCBOMBIIMN 3HAHMS, YMCHUS,
ypoBeHb «2» (He- KOMIICTCHIIMH U TEOPETUYCCKUI MarepHal, y4eOHbIC 3aJaHus HE BBIIOJIHUI, IPAKTHICCKHE
Y/IOBIIETBOPHUTEITh- HABBIKH HE C(POPMHUPOBAHEI
HO)

OrneHouHbIE CPEACTBA U1l MHBAJIUAOB U JIUI] C OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 37I0POBbS
BBIOMPAIOTCS C YUETOM MX UHAWBUAYAIBHBIX TICUXO(QU3NIECKIX 0COOSHHOCTEH.

— [pH HEOOXOAMMOCTH HWHBAJIMIAM U JIMIAM C OTPAaHHMYCHHBIMH BO3MOXKHOCTSMH
3JI0POBBSI TPEIOCTABIISCTCS TOTIOJIHUTELHOE BPEMS JIJIS IIOATOTOBKU OTBETA HA SK3aMEHE;

- IIpU IMPOBCACHUHU MTPOUCAYPhI OICHHUBAHUA PE3YJILTATOB O6y‘lCHI/I5{ WHBAJIMJI0B U JIUII C
OrpaHUYCHHBIMH BO3MOXHOCTIAMU 3OO0OPOBBA MPCAYCMATPUBACTCA HCIIOJB30BAHUC TCXHHUYCCKUX
CpeacTB, HCO6XO)II/IMBIX MM B CBA3U C UX MHAUBUAYAJIbHBIMU OCO6CHHOCT$IMI/I;

—  Tpu HEOOXOAMMOCTH JJIsl 00YHYAIOLIMXCS ¢ OTPaHUYEHHBIMU BO3MOXKHOCTSIMH 3/10pPOBbS
Y MHBAJIMJIOB TIPOLIEAYPa OLEHUBAHUS PE3YIBTATOB 00YyUESHHSI TIO TUCIIMIIIIMHE MOKET MTPOBOIUTHCS
B HECKOJIBKO JTAroB.

[Ipomeypa orieHMBaHUSI PE3yabTATOB OOYYEHWS WHBAJIMIOB M JIMIl C OTPAHWYCHHBIMU
BO3MOKHOCTSIMM  3/10pOBbSl 1O JMCHUUIUIMHE (MOIYJIO) TpeaycMaTpUBaeT NpeIoCTaBlIeHUE
nHpopManuu B ¢GopMax, aJanTHPOBAHHBIX K OTPAaHHUYCHHSIM WX 3/I0POBbSI M BOCIIPHUSTHS
uHpoOpMalUu:

JUist Ut ¢ HapyIIEeHUSIMHA 3PSHHUS

— B IeYaTHOM (opMe yBEeIMUEHHBIM MIPUDTOM,

— B (hopMe FJIEeKTPOHHOTO
JTOKyMeHTa.JlJ1s U1 ¢ HapyIIeHHUs MU ClyXa:

— B MedatHo# dopme,

— B (opMme 2IeKTPOHHOTO JOKYMEHTA.

JJist U1 ¢ HAapyIISHUSIMA OTIOPHO-IBUTATENILHOTO ariapara:

— B IeYaTHoOM (popme,

— B (opme 2IeKTPOHHOTO JOKYMEHTA.

JlaHHBII IepedeHbh MOXET ObITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTa 00y
YAOLUXCS.

5. IlepeueHb yueOHOI1 TUTEpPaTypPhbl, HHPOPMALMOHHBIX PECYpPCOB H TE€XHOJIOTUH
5.1 VYwuebGHnas juTeparypa:
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Pexxum nocryma: mis aBropu3. moib3oBateneid. - ISBN 978-5-534-08389-7. - Tekcr : 2JIeKTpOHHBIH.
Cepuika: http://212.192.134.46/MegaPro/UserEntry? Action=Link_FindDoc&id=145734&idb=0

7. Kpemep H.III Teopust BeposiTHOCTEM : yueOHUK U pakTUKyM 171 By3oB / H. 111. Kpemep. -
5-e usn. - Mocksa : HOpaiit, 2025. - 259 c. - URL: https://urait.ru/bcode/561038 (mata oOpamieHus:
18.03.2026). - Pexum jmocrtyma: uis aBTopu3. nonb3oBareneid. - ISBN 978-5-534-17131-0. - Tekcer :
ANEKTPOHHBIM. Ccbuika:
http://212.192.134.46/MegaPro/UserEntry?Action=Link_FindDoc&id=147101&idb=0

I[J'ISI OCBOCHHA OUCHUINUIMHBI HMHBAIMAAMH W JIMIAMH C OrpaHHUYCHHBIMH BO3MOXHOCTIMU
3JI0pPOBbSI UMEIOTCS U3/IaHUS B SJIEKTPOHHOM BHUJE B DJIEKTPOHHO-OMOIMOTEUHBIX cucTeMax «JIaHb» u
«}Opaiity.

5.2. lonoTHUTEBHASI TUTEPATypa

1. Topnay, b.A. JIuneiinas anredpa U aHaTUTHYECKAst TEOMETPHS : MPAKTUKYM JIJISl CTYICHTOB
TEXHUYECKHX M SKOHOMUYECKUX CIIeIUaTbHOCTEH By30B : yueOHoe mocodue ais By30B / b. A. T'opnauy,
E. I1. PocroBa. - CankTt-IlerepOypr : Jlans, 2021. - 144 c. - URL: https://e.lanbook.com/book/162373
(mata obparieHus: 31.10.2025). Pexxum nocryma: ans aBropus. mons3oBateneid. - ISBN 978-5-8114-
6737-2. Teker : AJIEKTPOHHBIN. Ccpuika:
http://212.192.134. 46/Meanro/UserEntrv’>Act|on Llnk FindDoc&id=271520&idb=0

2. Topnag, b.A. Jluneiinas anreOpa u aHATUTHYECKAsi TEOMETPHS : YIeOHHK JIjisl BYy30B / B. A.
lopmau. - 2-¢ w3nm., crep. - Canmkr-Ilerepoypr : Jlamp, 2022. - 300 c¢. - URL:
https://e.lanbook.com/book/208664 (nara obpamenus: 25.05.2025). - Pexxum goctyna: ais aBTOPH3.
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nonb3oBareneit. -  ISBN  978-5-507-44063-4. - Tekcr : onekrpoHHbId.  Cchbuika:
http://212.192.134.46/MegaPro/UserEntry?Action=Link_FindDoc&id=201322&idb=0

3. Kurommn, B.JI. Beicimas maTemMaTWka sl SKOHOMHUCTOB : Y4YeOHHMK Juisi BY30B /
B. JI. Kimfomun. — 2-e wu3n., ucnp. u jpom. — Mocksa : M3natensctBo IOpaiit, 2026. — 412 c. —
(Beicmiee o6pazoBanue). — ISBN 978-5-534-08689-8. — Tekct : anmekrponHsiit // OOpa3oBaTenbHas
wiatdopma Opaiir [caiit]. — URL: https://urait.ru/bcode/582675 (nara odpamenus: 27.03.2026).

4. Koganes, E. A. Teopust BepossTHOCTEW 1 MaTeMaTUYECKasi CTATUCTHKA JJIsI SKOHOMHUCTOB '
yueOHUK u mpakTukym ansi By3oB/ E. A. Komanes, I'. A. MenseneB; monx oOmiel penakiuei
I'. A. MenBeneBa. — 2-e¢ u3a., ucnp. u jgor. — Mocksa : UznarensctBo Opaiit, 2026. — 284 ¢. —
(Beicmiee oopaszoBanue). — ISBN 978-5-534-01082-4. — Texkcr : anekrponHsblii // OOpa3zoBaTenbHas
wiatdopma Opaiir [caiit]. — URL: https://urait.ru/bcode/583326 (mara oOpamenus: 27.03.2026).

5. MaremMaruka [Ii SKOHOMHCTOB : Yy4Ye€OHUK IS BY30B/ Toa oOmed penakmuei
O. B. TarapaukoBa. — MockBa : M3marenbctBo  Opaiit, 2025.— 593 c.—  (Bsicmee
obOpazoBanue). — ISBN 978-5-534-14844-2. — Texkcr : anekTpoHHbii // OOpa3oBatenbHas miatdopma
IOpaiir [caiiT]. — URL: https://urait.ru/bcode/560286 (mara obpamenus: 27.03.2026).

6. Mauynuc, B.B. Bricmas maremaTuka : yaeOHOoe mocodue ais By3oB / B. B. Mauymc. - 5-
e u31., nepepad. u gom. - Mocksa : FOpaiit, 2024. - 306 c. - URL: https://urait.ru/bcode/537916 (nara
obpamenus: 26.08.2025). - Pexxum )IOCTyHa JUTSL aBTOpHU3. TloJib3oBareneit. - ISBN 978-5-534-01277-4.
- Tekcr AIIEKTPOHHBIN. Ccpuika:
http://212.192.134. 46/Meanro/UserEntry”AcUon Link_FindDoc&id=153474&idb=0

7. Tarapuukos, O.B. Jluneiinas anreOpa: y4yeOHuk s By3oB/ O. B. TarapHukos,
A. C. Yyiiko, B. I'. lllepunes ; noxg o6uieit penakuueit O. B. TatapuukoBa. — Mocksa : U3naTenbcTBo
KOpaiit, 2026. — 273 c.— (Bsiciiee obOpaszoBanue). — ISBN 978-5-534-19275-9. — Tekct :
AIEKTPOHHBIN /l OO6pazoBatenbHas wiaropma KOpaiit [caliT]. —
URL.: https://urait.ru/bcode/582875 (nara obpamenus: 27.03.2026).

8. Ilunaues, B. C. Bricmas maremaruka : yueObnuk /it By3os / B. C. Illumagyes. — 8-e u3n.,
nepepad. u mon. — Mocksa : M3garensctBo FOpaiit, 2026. — 351 c. — (Bricmiee oOpa3oBanue). —
ISBN 978-5-534-21606-6. — Tekcr : anexTponHbIii // OOpa3oBaTenbHas miatdopma FOpaiir [caift]. —
URL: https://urait.ru/bcode/582570 (mata obpamenus: 12.02.2026).

9. Mlumaues, B. C. Bsicmas maremaruka. [Tonusiii kypc B 2 T. Tom 1 : ydeOHUK 7151 By30B /
B. C. llunaues ; mox penaxiuen A. H. TuxonoBa. — 4-e u3 ., ucnp. u gon. — Mocksa : MI3gaTenscTBo
HOpaiit, 2026. — 248 c. — (Briciiee oOpaszoBanue). — ISBN 978-5-534-07889-3. — Tekct :
AIEKTPOHHBIN // OO6pazoBatenbHas wiatdopma FOpaiit [caiiT]. —
URL: https://urait.ru/bcode/584495 (nata odpamenus: 23.04.2026).

10. Ilumaues, B. C. Bricmas maremaruka. [Tombrit kype B 2 T. Tom 2 : y4eOHUK [Uis BY30B /
B. C. lllunaues ; mox penaxiue A. H. TuxonoBa. — 4-e u3z., ucnp. u gon. — MockBa : I3gaTenbcTBo
FOpaiit, 2026. — 305c.— (Briciiee oOpa3oBanue). — ISBN 978-5-534-07891-6. — Tekct :
3IEKTPOHHBIN // OO6pazoBatenbHas mwiatdopma Opaiit [caiiT]. —
URL: https://urait.ru/bcode/584496 (mata odpamenus: 23.04.2026).

5.3. UnTepHeT-pecypchl, B TOM 4YHCJEe COBpeMeHHble mNpodeccuoOHATbHbIE 0a3bl
JAHHBIX U I/IH(l)OpMalII/IOHHI)Ie CﬂpaBO‘IHble CUCTEMBI

DJ1eKTPOHHO-0u0ImoTeuYHble cucTembl (IBC):

1. DBC «IOPAWT» https://urait.ru/

2. DBC « YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru

3. DOBC «BOOK.ru» https://www.book.ru

4. DBC «ZNANIUM.COM» www.znanium.com

5. DOBC «JIAHb» https://e.lanbook.com

IIpodeccnonanbHbie 02361 JAHHBIX:
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ISANE S

6.

Web of Science (WoS) http://webofscience.com/

Scopus http://www.scopus.com/

ScienceDirect www.sciencedirect.com

XKypuansr uzgarenscrea Wiley https://onlinelibrary.wiley.com/

Hayunas snexrponnas 6ubianorexka (HOB) http://www.elibrary.ru/
ITomHOTEKCTOBEIE APXUBBI BEAYHINX 3allaJHbIX HAYYHBIX XXYPHAJIOB Ha Poccwuiickoit

wiargopme HayuHbIX xypHaioB HOMKOH http://archive.neicon.ru

7.

HanmonansHas snekTpoHHas OMOIMOTEKa (OCTYIT K DJIEKTPOHHOW OMOIMOTEeKe auc-

ceprauuii Poccuiickoii rocynapcrBennoi oudaunorexu (PI'B) https://rusneb.ru/

8.
9.

[Ipesunenrckas 6ubnmuoreka um. b.H. Enpuuna https://www.prlib.ru/
OnexrponHas koyueknus Okchopackoro Poccuiickoro @onna

https://ebookcentral.proquest.com/lib/kubanstate/home.action

10.
11.
12.

Springer Journals https://link.springer.com/
Nature Journals https://www.nature.com/siteindex/index.html
Springer Nature Protocols and Methods

https://experiments.springernature.com/sources/springer-protocols

13.
14.
15.
16.
17.
18.

Springer Materials http://materials.springer.com/

zbMath https://zbmath.org/

Nano Database https://nano.nature.com/

Springer eBooks:_https://link.springer.com/

"Jlekropuym TB" http://www.lektorium.tv/

YuuBepcurerckas nHopmamonnas cuctema POCCUS http://uisrussia.msu.ru

I/IH(l)OpMaIII/IOHHBIe ClIpaBOYHbIC CUCTEMbI:

1.

KoncynpranT Ilntoc - cipaBouHas mpaBoBast cucTeMa (JOCTYI 110 JIOKAJIbHOU CETH C

KOMIThIOTEPOB OMOITMOTEKH )

Pecypchl ¢cBOGOIHOTO T0CTYNA:

1.
2.
3.
4.

AmepukaHcKas maTeHTHas 0a3a gaHHbIx Nttp://www.uspto.gov/patft/

[TomHbIe TEKCTHI KaHAJICKUX auccepTaruii hitp://www.nlc-bnc.ca/thesescanada/
Ku6epJlenunxka (http://cyberleninka.ru/);

MuHHCTEpCTBO HAYKHU U BbICIIEro oopa3zoBanus Poccuiickoii @eneparun

https://www.minobrnauki.gov.ru/;

5.
6.

denepanbhblil moptan "Poccutickoe odpazoBanue” http://www.edu.ru/;
Nnpopmannonnas cucrema "EfqnHoe okHO AocTyna kK 00pa3oBaTelbHbIM pecypcam”

http://window.edu.ru/;

7.

Enunas xomuteknus mudpoBbix 00pa3oBaTelibHBIX pecypcoB http://school-

collection.edu.ru/ .

8.

®denepalibHbIN LEHTP HH(POPMALIMOHHO-00pa30BaTENbHBIX PECYPCOB

(http://fcior.edu.ru/);

9.

[Ipoekt ['ocynapcTBeHHOr0 HHCTUTYTA pycckoro a3bika uMeHu A.C. [Tymkuna "O0-

paszoBanue Ha pycckoM" https://pushkininstitute.ru/;

10.
11.
12.
13.
14.

CrpaBouHO-rH(pOpMaIMOHHBIH moprain "Pycckwuii si3pik" http://gramota.ru/;
Cayx0a TeMaTHYECKMX TOJKOBBIX clioBapeit hitp://www.glossary.ru/;

CroBapu u suImKIIoneuu hitp://dic.academic.ru/;

O0pasoBarenbHbIi mopTan "Yueba" hitp://www.ucheba.com/;

3axononpoekt "O0 oOpazoBanuu B Poccuiickoit ®enepanun'. Bonpocs! n 0TBETHI

http://xn--273--84d1f.xn--plai/voprosy i otvety

CoOcTBeHHBIE JJICKTPOHHBIE 00pa3oBaTe/bHbIe U HH(POPMALMOHHBIE PeCyPChI

KyoI'V:
1.
2.

Cpena MOayIbHOTO JUHAMUYeCcKoro ooyuenus http://moodle.kubsu.ru
baza y4eOHBIX IMIaHOB, y4eOHO-METOIUYECKUX KOMILJIEKCOB, MyOJUKAIIUd W KOH-

dbepennmii http://mschool.kubsu.ru/
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3. bubnnorexka uMHPOPMANMOHHBIX pecypcoB Kadeapsl HHPOPMAIMOHHBIX 00pa3o-
BaTeNbHBIX TexHoaorui http://mschool.kubsu.ru; _

4. DnexTpoHHbIH apxuB gokymenToB KyoI'Y http://docspace.kubsu.ru/

5. DnexTpoHHBIE 00pa3oBaTeNbHBIE pecypchl Kadeapsl HHPOPMALMOHHBIX CHCTEM H
TexHosioruii B oopazoBanuu Kyol'Y u Hayuno-meromgmdeckoro xypHana "IIIKOJIbHBIET'ObI"
http://icdau.kubsu.ru/

6. MeToauuyecKue YKa3aHusd 1Jisd oﬁyqamumxca 0 OCBOCHUIO JUCIIUITJIMHBI

JIeKIIMOHHBIE 3aHATHS MMPOBOJATCS 110 OCHOBHBIM pa3jeiiaM JUCIHUIUIMHBI «MaTeMaTHKa.
OHU [TOTIONHSIOTCS MPAKTUYSCKUMU 3aHSATHUSAMHU, B XOJI€ KOTOPBIX CTYACHTHI PEHIAOT 3a7auu 10
BCEM IMpejiiaraeMbpIM TeMaM. JIJIs MOATOTOBKH K JICKIMSM HEOOXOJUMO HM3Yy4UTh OCHOBHYIO H
JIOTIOJTHUTEBHYIO IUTEPATYPY 1O 3asBJICHHON TeMe U 00paTUTh BHUMAHKE HA T€ BOIIPOCHI, KOTOPBIC
MpeyIaraloTcs K pacCCMOTPEHHUIO B KOHIIE KaK10i TeMbl. [Tociie u3ydeHus onpeiecHHbIX pa3eiioB
MPOBOAMTCS aTTecTands B (QopMe TecTa, KOHTPOJIbHOW paboThl. KOHTpombHBIE pabOTHI
OIICHUBAIOTCS B Oa/utax, CyMMa KOTOPBIX JaeT PEHTHHI KaxJoro oOyudaromierocs. B Oamiax
OIICHUBAIOTCSI HE TOJHKO 3HAHMS M HABBIKU OOYYAOIIMXCS, HO M MX TBOPYECKHE BO3MOXKHOCTHU:
AKTUBHOCTh, HEOPJIUHAPHOCTh PEUICHUW ITOCTABJICHHBIX MPOOJIEM, YMEHUE CPOPMYIHPOBATH U
pelInTh HAyYHYIO Tpo0IeMy.

CamocTtosTenpbHas paboTa CTYACHTOB MPEANOJaraeT CHCTEMAaTHYCCKHH —Xapakrtep.
CryneHTaM pEKOMEHIyeTCs UTEHHUE TMOocle MPOCITYIIMBAHUS JIEKIMH COOTBETCTBYIOLIUX
pa3esioB TeX WM WHBIX y4eOHUKOB. BBIMOTHEHHE TOMANTHUX 33 JaHHMA, TOMAITHIX KOHTPOJIBHBIX
paboT MMHAUBUIYaTbHBIX Pa0OT.

Ha camocrosiTenpHyl0 paboTy CTYIOEHTOB MO Kypcy «MaTemaTruka» OTBOJHUTCS OKOJIO
MIOJIOBUHBI BPEMEHHU OT 001el TpyaoeMKocTu Kypca. COmpoBOXKIEHNE CAaMOCTOSATEIbHON pabOThI
CTYJICHTOB MOKET OBITh OPTaHU30BAHO B CIEAYIOMUX PopMax:

- MOATOTOBKA 3aJaHMi JJIs1 JOMAIITHEH KOHTPOJILHOM paboThI ¢ 005A3aTeIbHOM €€ 3aIlUTOM
CTYICHTAMH,

- COCTaBJICHUEC WHAMBHIYaJbHBIX IUIAHOB CAMOCTOSTEIBHOW pPadOThI KOHKPETHBIM
CTYJCHTaM C yKa3aHWEM TEeMbl U BHJIOB 3aJlaHUH, ()OPM M CPOKOB IPEJICTABICHUS PE3yIbTaTOB,
KpUTEpHUEM OIIEHKH CaMOCTOATEIbHOU paboThI;

- KOHCYIbTalluu (MHIUBUIYyaTbHBIC U TPYIIOBBIE);

- NPOMEKYTOYHBIH KOHTPOJh XOJa BBITIOJHEHHUS 3aJaHUil CTPOUTCS HAa OCHOBE
Pa3IMYHBIX CIOCOOOB B3aMMOJICHCTBUS CO CTYJACHTAMH.

B ocBoeHMM NUCIUTUIMHBI WHBAJTUAAMH M JIUIAMH C OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU
3I0pOBbsl OOMBIIOE 3HAUCHHE HUMEET WHIWBUIyajbHas y4yeOHas paboTa (KOHCYIbTAIlUU) —
JIOTIOJTHATEIHHOE Pa3bsICHEHNE Y4eOHOTO MaTepraa.

WuauBuayanbHble KOHCYAbTAllMM MO TPEAMETY SBISAIOTCS BaXHBIM  (DaKTOpOM,
CHOCOOCTBYIONIMM HWHIWBHyaTU3allMd OOYUEHUS W YCTAHOBIICHHUIO BOCHUTATEIHLHOTO KOHTAKTa
MEXAy TMpernofaBaTeieM U OOy4aromMMCS WHBAIMIOM WJIM JIMIOM C OrPaHUYEHHBIMHU
BO3MOYXHOCTSIMU 3]TOPOBBSI.

7. MarepuajJibHO-TEXHHYECKOE OOecneuyeHue Mo JUCIHUIINHE (MOAYJI10)
[To Bcem Bugam y4eOHOI JESTEIBHOCTH B paMKaX JUCITUILTAHBI UCIIONB3YIOTCS Ay TUTOPHH,
KaOMHETHI M TaOOpaTOPUH, OCHAIICHHBIE HEOOXOIUMBIM CHEIUATN3UPOBAHHBIM U J1a00paTOPHBIM

000pyJIOBaHUEM.
HanmeHoBaHue CieUanbHbIX OCHAIIEHHOCTD CTICHATBHBIX TMepedveHb THIEH3HOHHOTO
MOMEIICHHU T MOMEIICHU T POrPaMMHOT0 00eCIIeUeHHUS
Y4eOHbIC ayUTOPUU IS Mebenb: yaeOHas MeOemb Microsoft Windows 8, 10,
MIPOBEJICHUS 3aHATHH JEKIMOHHOTO TexHnueckue cpecTBa 00yUeHuS: Microsoft Office Professional Plus
THIA 9KpaH, MPOEKTOp, HOYTOYK
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YueOHble ayAIMTOPUH JUTS TPOBEICHUS
3aHATHH CEMHHAPCKOro THIIA,
TPYNIOBBIX ¥  HHIUBHAYAIbHBIX
KOHCYJNbTAIlNH, TEKYIIETO KOHTPOJIS
U IPOMEXKYTOYHOH aTTECTALNH

Mebenb: yaeOHas MeOeb
TexXHUYECKUE CPEICTBA O0YUCHUSL:
9KpaH, MMPOEKTOP, HOYTOYK

Microsoft Windows 8, 10,
Microsoft Office Professional Plus

Jos

CaMOCTOSITEIILHOMI

paboTel  oOydJaronuxcs

MPEyCMOTPEHBI

IIOMCIICHHA,

YKOMIUJIEKTOBAaHHBIC CIIEIUATU3UPOBAHHON MEOeNbl0, OCHAIICHHBIE KOMIBIOTEPHOW TEXHUKOW C
BO3MOYKHOCTBIO MOJKIIOUEHUS K cetu «MHTepHeT» M obOecneueHHeM J0CTylna B 3JICKTPOHHYIO
UH()OPMAIIMOHHO-00Pa30BaATEIIbHYIO CPEly YHUBEPCUTETA.

HaumeHoBaHue nmoMenieHui s
CaMOCTOSTENILHOM PaboTHI

OCHaIIIeHHOCTI) MOMEICHUH 115
CaMOCTOSITEIbHOM pa6OTLI

[lepedeHb TMLIEH3MOHHOTO
MIPOTrPaMMHOT0 00ECIIeYEHNUS

3a1 HayuHoit 6ubnnorexu)

CrelHaIn3UpOBaHHONMEOEIH:
KOMITbIOTEpHBIE CTONBI O0OpyAOBaHUE:!
KOMIBIOTEPHASTEXHUKA C
MOJIKJII0YEHHEM K MH-(opMannoHHO-
KOMMYHUKallMOHHOH cetu «HTEpHET»
W JOCTYIIOM B 3JEKTPOHHYIO
MHPOPMALIMOHHO- 00Pa30BaATEIBHYIO
cpelly 0o0pa3oBaTeIbHON OpraHu3aIiH,
BeO-KaMepbl, KOMMYHHUKAITHOHHOE
00opyIoBaHHE, OOECIIEYNBAOIICE 10
CTYIl K CEeTH MHTEpHET (IIPOBOJHOE
COCIMHEHNE U OECIPOBOIHOE
coequuenue 1o TexHonorun Wi-Fi)

oOygaromuxcs oOygaromuxcs
[Momemenne mis camocrosiTensHOM | Mebenb: yueOHas meOenb Microsoft Windows 8, 10,
paboTel oOy4arommxcs (4UTaIbHBIA Komrmexr Microsoft Office Professional Plus

IloMenienne 18 camMOCTOSTEIIBHOM
paboTsl oOyuaromuxes (ayn.213 A,
218 A)

Meb6enb: yueOHast MeOeb

KoMmmiexT cnennann3upoBaHHOR
MeOelH: KOMITBIOTEPHBIC CTOJBI
O6opynoBaHHe: KOMITBIOTEPHAS
TEXHUKa C MMOJIKIIOYCHUEM K WH-
(hopMaIOHHO- KOMMYHUKAITHOHHOMH
cetn «VIHTepHET» M JTOCTYIIOM B
AIEKTPOHHYIOUH(OPMALIMTOHHO-
00pa3oBaTeNbHYIO Cpeay
o0pa3oBaTeNbHON OpraHu3aiuu, Beo-
Kamepsl, KOMMYHHUKAIIMOHHOE
obopynoBaHue, o0ecrieurnBaroIee
JIO-CTYI K CETH HHTEPHET
(TIpoBOIHOE COCTUHEHUE U
OecripoBOIHOE CO-SAMHEHHE IO

texunosorur Wi-Fi)

Microsoft Windows 8, 10,
Microsoft Office Professional Plus




