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|. IIEJIA ¥ 3AJTAYH JACHUATIIAHBI

Pabouas mporpamma yuebHoit mucuurumael b1.0.12 Bricmias maremaTnka cOCTaBlieHa B
COOTBETCTBUM C TpeOoBaHusMU DenepanbHOr0 rocynapcTBEHHOrO 00pa30BaTENIbHOTO CTaHIapTa
BbICILIErO0 oOOpa3oBaHMsl 10 HampaBieHHio noArotoBku 38.03.02 MenemxmeHT (ypOBEHBb
OakanaBpuarta), yrBepxkacHHbIN [Iprkazom MunucrepcTBa oopazopanusi u Hayku PD ot 12 aBrycra

2020 r. Ne 970 (zapeructpupoBan B Muntocte P® 25.08.2020, peructpanronnsiii Homep 59449).

He.ﬂb: JaTb 3HaHWA W IPAaKTHYCCKHUEC HABBIKU B 00/1aCTH BBICIIEH MaT€MaTUuKH, KOTOPHBIC

IMIPUMCEHAIOTCS IIPHU UCCIICAOBAHUHA PA3JIMYHBIX 3a/a4 B HpO(beCCHOHaHBHOﬁ JACATCIIBPHOCTH.

3agaun:

B PE3YJIbTAaTEe YCBOEHUS Kypca y CTYJCHTA JOJIKHO CIOKUTHCS LEIOCTHOE MIPEACTABICHHUE

e 00 OCHOBHBIX dTamnax CTAHOBJICHUS COBpCMCHHOfI MaTEMaTHKH U €€ CTPYKTYpE,

e 00 OCHOBHBIX MaTEMAaTHYECKUX MOHATHIX U METOAAX,

¢ O pOoJIM U MECTC MATEMATUKHU B PA3JIMIHBIX c@epax YeII0OBEUCCKOM JACATCIIBHOCTH.

1. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII

2.1. YyeOnas maucuumnuHa b1.0.12 Bricimas mMaremMaTHka BXOJUT B 00s3aTENbHYIO 4YacTh

00pa30BaTebHON TPOTpaMMBbl MPUKJIAJHOTO OakaiaBpuaTa 1o HampasieHuro moaroroBku 38.03.02
MenemxmenT, mpodib «MeHeHKMEHT».

2.2. 1y v3ydeHusl TaHHOW y9eOHOW JUCIMILTUHBI HEOOXOIUMBI 3HAHUS, YMCHUS U HABBIKH,

dbopMupyeMbie 32 Kypc CpeAHEei KOl Ha mpeaMeTax «Airedpa», «Anredpa v Havajaa aHAIHU3ay,

«l'eomeTpus».

2.3. [lepeuenpb mocienywMUX y4eOHBIX MUCHUUIUIMH, JUISI KOTOPBIX HEOOXOIMMBI 3HAHUS,

YMCHHUA WU HABLIKU, (bopMpreMHe JaHHOM y‘Ie6H0ﬁ JUCITATIIIMHOM: «CTaTI/ICTI/IKa», «Yuer u

aHanuzy, «Mudopmaruka.

I11. TPEBOBAHUSA K PE3YJBTATAM OCBOEHUSA JUCIHUIIJINHbI
[Iporiecc oOCBOEHHSI AWCIUIUIMHBI HANpaBiIeH Ha (OPMHUPOBAaHWE KOMIETCHIIMH B
coorBerctBu ¢ ®I'OC BO u OIl BO mo nanHoMy HampasieHuto mnoarotoku 38.03.02
MeunemxkMeHT, npoduiib «MeHeTKMEHT».

Ilepedyenn nuIaHNpyeMbIX pe3yJIbTATOB 00y4eHHs 10 JUCIUILINHE, COOTHECEHHBIX €
MHIMKATOPAMH 10CTHKEHHUS KOMIIeTeHIH

Komnerennus Nuaukaropsl Pe3yabTaThl 00yyeHus
KOMIIeTEeHIH
OIIK-2 HIIK onk 21 3HaTh: OIpECIICHUS], TEOPEMBI,
CriocobeH ocylecTBIATh Bnageer uHCTpymMeHTapueM | NOIXOJBI K PEIICHHUIO 3a/1a4 U3
cOop, 00pabOTKy 1 aHAITHN3 MaTeMaTUYeCKOr0  aHajiu3a | OCHOBHBIX Pa3fIeNIOB BBICIICH
JAHHBIX, HEOOXOIUMBIX JJIST | JAHHBIX MaTeMaTuKH, TEOPUU

pEeIICHUA TOCTABJIICHHBIX
YIpaBJICHUYCCKHUX 3a/1a4, C

BEPOATHOCTEN U MaTeMaTUYECKOMN
CTaTUCTUKHU; OCHOBHBIE METOBI U

WCTIOJIb30BAaHUEM MOJIEU TPUKIAJHON CTAaTUCTUKH,
COBPEMEHHOTO MIPUMEHSEMBIE B COLIMOJIOTUH;
WHCTPYMEHTapHs 1 YMeTb: NPUMEHATh METO/IbI
MHTEIUIEKTyJIbHBIX MaTeMaTUYECKOr0 aHajin3a u
nH(pOpPMaAITMOHHO- MOJIEJTUPOBAHHUSI COLIMATBHBIX




AHAJIMTHYCCKHUX CHCTEM

MPOIIECCOB, UCTIOIH30BAThH
CpencTBa IECKPUIITUBHON
CTaTUCTHKU OCHOBHBIE TIOJIXO/IbI K
CTaTUCTHYECKOMY BBIBOJY;
OILICHUBATh MPUMEHUMOCTh
cpencTB GopMaTbHOTO
NPEJCTaBICHHUS ISl PA3THYHBIX
THUIIOB COLUAIbHO-3KOHOMHYUECKUX
JTAHHBIX;

BiiajeTnb: HaBbIKAMU HAYYHOTO
aHaJIM3a COIMAIBHBIX MTPOOIIEM U
POIIECCOB, HABBIKAMU
MPAaKTUYECKOTO MCIIOJIb30BAHHS
0a30BBIX 3HAHUHA U METOJIOB
MaTeMaTHKH B MPO(HeCCHOHALHON
JCSITCTIbHOCTH.




IV. COAEP)KAHUE U CTPYKTYPA JUCIHUIIJINHBI

O0BbeM JUCHHIIMHBI COCTABJAACT 8

3a4YeTHBIX eANHHUI, 288 yacos,

B TOM uncjie _ 1/3  3a4eTHBIX eTUHMIL, 12 4acoB Ha IK3aMeH.
W3 HUX peasn3yeTcs ¢ UCIOJIb30BAHUEM AJIEKTPOHHOIO 00YUYeHHUS U AUCTaHIIMOHHBIX 00pa3oBaTesbHbIX TexHonoruit 0 yaco
dopMa NpoMeKyTOUHOM aTTecTanuu: 3Kk3ameH (1 cemecTp), 3k3aMeH (2cemecTp)

4.1 CopepxxaHue OMCUHUIIMHBI, CTPYKTYPHMPOBAHHOE IO TeMaM, ¢ YKa3aHHeM BHIOB Y4eOHBIX 3aHAATHIl M OTBeJIEHHOr0 HAa HMX
KOJIMYeCTBA aKA/IeMHYECKHUX YACOB

Bunsl yaeOHOM paboTHI,
BKJIIOYasi CAMOCTOSITEIbHYIO PadoTy

(DOPMLI TEKYLICTO

xR
Q
<
S
@ S 9 o0Oyuaromuxcsi, MPakTUYECKYIO MOATOTOBKY U KOHTPOJIA
N § § § a TPYAOEMKOCTh yCIIEBAEMOCTH;
o
o Pasien IUCIUILIHHBI/ TEMBI g z E S (B yacax) dopma
3 § S g KonraxTHas paboTa penojasarensic | & g POMEXKYTOUHOMN
aa) ol 00yJaromuMucs § T 3 aTTecTalyu
= © =
e I1 = 5 9 (no cemecmpam)
= = | Jexuun pPaKTHUYECKHUE KCP geg¢
= £ 3aHATHS a
1. DNeMEeHTHI INHEWHON anreOpbl 1] 19 4 6 8/1 | KourposbHas pabora
2. BeKTOops! Ha IJIOCKOCTH U B IPOCTPAHCTBE. 1] 16 4 4 7/1 | TlpoBepouHas pabota
3. AHanuTnyeckas reOMEeTpHs Ha INIOCKOCTH U B 11 18 6 4 6/2 Tecr.
IIPOCTPAHCTBE. CemectpoBas pabora
4, KomruiekcHbie unca. 1| 10 2 4 6/2 | KonrposibHas pabora
5. I1 i
pefel U HenpephlBHOCTH GyHKIMU  OAHOM 11 20 5 5 1 5/2 | Tecr
NepeMEHHON
6. JuddepennnanbHOe UCUUCTICHUE 1] 37 14 12 1 8/2 | KonrponbHas pabota
7. KoHncynpranus 1] 3
K3aMeH
UToro 1 cemectp, 3K3amen 1| 144 36 36 2 40/10 2 P
8. 141 i 7 IT .
HTETPAIBHOE  HCUCIICHNE byHKIMH  OHOM 5| 30 10 12 5 6/2 poBepouHasi paboTa
TIepEMEHHOM. CemectpoBas paboTa




Buzsl yaeOHOM paboTHI, DOPMBI TEKYLIETO
N = ; BKJIIOYAsi CAMOCTOSITENIbHYIO paboTy KOHTPOJIA
o g § % | 00ydaroImuxcs, IPaKTUYECKYIO IOATOTOBKY U YCIIEBAEMOCTH;
o /;1 Pasnen AMCUUTUIMHBL/ TEMBI 2l o § %’ TPYAOCMKOCTh dopma
O = B gacax %
S| 8 LE g | ( ) - . MIPOMEXYTOUHOM
M E % = KonraxTHas paboTa npenofasarensic | = 5 g aTTecTaluu
{ =
2 2o 00yJaroIMMUCS & T 3 (no cemecmpam)
0. JuddepeHnnanbHbie ypaBHEHUS. 2 | 26 8 8 2 6/2 | KonrponpHas pabora
10. | YucnoBbie M PYHKIMOHAIbHbBIC PSAJIBI. 2| 24 6 8 2 6/2 | KonrponbHas padora
11. | OcHOBBI TEOPUU BEPOSTHOCTEH. 2| 31 12 8 2 5/4 | KonrponbHas pabora
Koncynpranus 2| 3
JK3aMeH
HTtoro 2 cemecTp, IK3aMeH 2 | 144 36 36 8 23 26
KonTtakTHas pa6ora Bcero 182
Bcero yacos 288 72 72 16 63/20
4.2 TlnaH BHeayIUTOPHOIi CAMOCTOSITEIbHOI PadoThl 00YYaIOUIMXCSI IO TUCHHITIHHE
CamocTosaTenbHas pabota o0yJaronuxcs V4ebHo-
MCTOAHNYCCKOC
Cemectp Haszsanue paznena, Temsl B 5 046 Cpoku Tpynoem OueHo4YHOE CpeACTBO obecneyenue
U/l CaMOCTOATCIEHON pabOThI BBITIOJIHCHUS E{l?;gl; CaMOCTOSATEIBLHOM
] paboThI
DneMeHTHI INHEHHOW anreOpsl N3yueHne neKIMOHHOTO OcHoBHas [ 1-6]
OTBETUTH HA BOMIPOCHI JIS
MaTepuaia, JUTepaTyphl. JlomonHUTENbHAS
1 8 |camompoBepku. [loaroroska
BeimonHenue joManiHux . [1-7]
. K KOHTPOJIbHOU padoTe.
3a/laHuH.
BekTtopsl Ha IIJIOCKOCTH H N3yueHne neKIMOHHOTO Koncnekr no reme OcHoBHas [ 1-6]
MIPOCTPAHCTBE. MaTepuaia, TUTepaTyphl. «Jluneitnpie oneparuu Hag | JlomonHUTENbHAS
1 BrimonHenure joManiHux 7 BeKTOpaMu». OTBETUTH HA [1-7]
3a/IaHuH. BOIMPOCHI JIs CAMOIIPOBEPKH.
[ToaroroBka k mIpoOBEPOYHON
pabote




CamocrosiTenbHas paboTa 00yJaronuxcs

VYuebHo-

METOANYECKOE
Cemectp HasBanue paznena, TeMbl B CaMOCTOSTENbHOM PaBoThi Cpoxu T%EEM O11eHOYHOE CPECTBO obecrieueHue §
BBITIIOJTHCHUS (qac.) CaMOCTOSATCIIbHOU
paboTHI
AHanmuTuyeckas ~— reomerpus — Ha|l3ydeHue JIEKIMOHHOTO Koncnekr no teme «ipsimast  (OcHoBHast [1-6]
{  |ntockocTH 1 B IPOCTpAHCTBE. MaTrepuana, JUTepaTypsl. 6  [[MHMS HA IIOCKOCTH JlononHuTenbHas
Brimonnenue qomantHux Brinonnenue cemectpoBoir  |[1-7]
3aJaHuN. paboThl
KomMmiekcHble unca. N3ydeHune neKMOHHOTO OtBetutsh Ha Bonpockl yist  |OcHoBHas [1-6]
1 Marepuana, JUTepaTyphl. 6 |caMonpoBepKu. [ToaroroBka |[lononHuTenbHas
Brinonnenue goManHux K KOHTPOJIBHOU padore. [1-7]
3aJlaHui.
[Ipenen u HenpepbIBHOCTH (GYHKIUU |V3yueHue TeKIMOHHOTO KoHncnekT no teme OcHoBHas [1-6]
OJHOM NEPEMEHHOU MaTepuala, JIUTEPATYPHI. «CBoiicTBa U rpaguku JlononHuTenpHas
BrinonHenue foMalHuX 3aJaHuid OCHOBHBIX 3JIEMEHTAPHBIX [1-7]
1 5 |pyskuuity. OTBETUTH Ha
BOIIPOCHI JJI1 CAMOIIPOBEPKHU.
[ToaroroBka k mIpoOBEPOYHOM
pabore.
JuddepeHnnanbHOE UCUUCTICHUE N3yueHne neKIMOHHOTO OtBeTtuTh Ha Bonpockl g (OcHoBHas [ 1-6]
1 Marepuana, JUTePaTyphl. 8 |camompoBepku. [loaroroska |[lononHurensHas
Brinonnenue goManHux 3aganui K KOHTPOJIBLHOM padoTe. [1-7]
WuTerpanbHoe ucunciaenue GpyHkuuii | M3ydenne 1eKnoHHOro OtBeTuth Ha Bonpocel i1 |(OcHOBHasA [ 1-6]
5 OJIHOH NepeMEHHOM. MaTepuaia, JUTepaTyphl. 6 |caMompoBepKH. JlonoyiHUTENbHAS
BrimonHenue nomManHux Brinonnenue cemectpoBoir  |[1-7]
3a/laHuH. paboTHI.
JuddepenumanbHble ypaBHEHUS. N3yuyeHune 1eKIHMOHHOTO OtBeTuth Ha Bonpocel i1 (OcHOBHasA [ 1-6]
2 MaTepuala, JIUTEPATYPHI. 6 |CaMOIpOBEPKH. [ToaroroBka |/lononHurtenbHas

BrinonHenne qoManiHux 3agaHui

K KOHTPOJIbHOHM paboTe

[1-7]




CamocrosiTenbHas paboTa 00yJaronuxcs Vue6Ho-
METOIIECKOE
Cemectp HasBanue paznena, TeMbl B CaMOCTOSTENbHOM PaBoThi Cpoxu T%EEM O11eHOYHOE CPECTBO obecrieueHue §
BBITIIOJTHCHUS (qac.) CaMOCTOSATCIIbHOU
paboTHI
UucnoBbie ¥ QyHKIIMOHAIBHBIC N3yueHne n1eKIMOHHOTO OtBeTuTh Ha Bonpocel uig  (OcHoBHas [ 1-6]
2  |pAnblL. MaTepuaia, JUTepaTyphl. 6 |camompoBepku. Iloaroroska |[lonomHutensHas
Brimonnenne foMamiHux 3agaHui. K KOHTPOJILHOM paboTe. [1-7]
OCHOBBI TEOPUH BEPOSITHOCTEH. N3ydeHue neKIMOHHOTO OtBeTuTh Ha BONpochl it  |OcHOBHAasA [ 1-6]
2 MaTtepuaa, JTUTepaTyphl. 5 |camompoBepku. Iloaroroska |[lononHutenbHas
BrinosiHeHne JOMaNTHUX 3aIaHUH. K KOHTPOJIbHOM padoTe. [1-7]
OO0mmit 00beM CaMOCTOSITEIIBHOW PaOOTHI IO TUCIUTIINHE (Yac) 63
N3 Hux 00beM caMoCTOATENHbHON PadOThl € UCIOJIb30BAHHEM 3JI€KTPOHHOI0 00y4YeHH sl —
U JMCTAHIMOHHBIX 00Pa30BaTeJbHbIX TEXHOJOTH (Yac) - B




4.3. Coaep:xanue y4eOHOro MaTepuajia
Tema 1. D1eMeHTHI TUHEHHOH aareOpHI

Matpuubl, TMHENHbIE ONEpalliy HaJa MaTpulaMu. YMHOKeHHe marpull. Onpenenurensb
MaTpHLbl U €ro cBoicTBa. Panr marpuuel. MccienoBanue Ha COBMECTHOCTD U PEIIEHUE CUCTEM
nuHeWHbIX ypaBHeHUU. Merton Kpamepa. Meron [Maycca. MarpuuHas 3anmuch CHCTEMBI
JUHEHWHBIX YpaBHEHUH, oOpaTHas Marpuiia. CucreMa JTUHEHHBIX OJHOPOAHBIX YPAaBHCHHM.

Tema 2. BekTOpbI HA IVIOCKOCTH M B MPOCTPAHCTBE.

Bekropsl, nux xoopauHatel. JIuHelHnble onepanuu Haj BekTopamu. PasmepHOCTh M 6a3zuc
BEKTOPHOIO npocTpaHcTBa. KoopanHaTel BekTopa B 3aJaHHOM 0Oasuce. M3MeHeHHe KoopauHat
BEKTOpa MpH Tepexone K HoBoMmy Oasucy. CkansipHOE TPOU3BEICHHE BEKTOPOB, €ro
KOOpPJIMHATHOE BBIPAXKEHHUE. BexkTopHoe mnpousBeneHHE BEKTOPOB, €ro KOOPAMHATHOE
BbIpaxkeHHe. CMelaHHOE ITPOU3BEACHNUE BEKTOPOB, €T0 KOOPANHATHOE BHIPAYKEHUE.

Tema 3. AHaJMTHYeCKAs reOMeTPHA HA IUIOCKOCTH U B IPOCTPAHCTBe.

[TpsimoyronbHas cucrema koopauHar. IIpocreiimme 3agaum B IPSMOYTOJIBHOM CUCTEME
KoopauHat. [IpeoOpazoBaHue NpsMOYrojabHbIX KoopauHat. [IpsimMas Ha MIIOCKOCTH, ypaBHEHHE
OpsAMOM Ha IUIOCKOCTH C YIJIOBBIM KO3 QUIIMEHTOM; ypaBHEHHE MPSAMOM B OTpe3Kax.
HopmMmanbHoe ypaBHEHUE NPSAMOM, pacCTOSHHUE OT TOYKH 10 MpsAMOM. B3anMHoe pacrnosoxeHue
JBYX IPSIMBIX, YTOJI MEXAY IPSIMbBIMHU.

[110CKOCTH B IPOCTPAHCTBE. Y paBHEHHUE ILUIOCKOCTH B OTpe3Kax. HopManbHOE ypaBHEHUE
IUIOCKOCTH, PaccTOsSiHUE OT TOYKU 10 IlockocTu. [Ipsmas B mpocrpancTtBe. KaHoHuueckue u
napaMeTpuuecKue ypaBHEHUs NpsMoil. BzauMmHoe pacnosoxkeHue JByX IIIOCKOCTEH, MII0CKOCTU
U IIPSAMOM, JBYX IPSIMBIX B IPOCTPAHCTBE.

Tema 4. KommiexkcHbie yncia

KommnekcHble 4ncna, MX CIOKEHHE M yMHOXeHue. TpuroHomerpuyeckas Qopma
KoMILIeKcHOro uucia. Teopema MyaBpa-Jlannaca. OcHOBHast Teopema anreOpsl.

Tema S. Ilpenes 1 HenpepbIBHOCTH (PYHKIIUH OAHOM NEPEMEHHO.

[Ipenen nocnenoBaTenbHOCTH, npeaen pyHkunu. beckoneuno Manble. Apudmernyeckue
cBoiicTBa mpexaena Ilpemen MOHOTOHHOW OTrpaHMYEHHOM MOCIENIOBATENbHOCTH. [IpenenbHbIit
nepexo/l B HepaBeHCTBax. 1IepBrlii M BTOpOH 3amedaresbHble npeaensl. HenpepbIBHOCTD, TOUKH
paspbiBa. CBoiicTBa  HemnpepbIBHBIX (GYHKUUH. HenpepblBHOCTH 3lIeMEHTApHBIX (QYHKIUI.
ACHUMITOTHI.

Tema 6 InddepennnanbHoe HCUHCTCHUE

OyHKIUS Kak 3aKOH COOTBETCTBHS MeXJ1y MHoxkecTBamu. CBolictBa ¢(yHkimu. Kiacce
sneMeHTapHbIX (yHKIMA. OOpatHble GyHKIMU. Cyneprno3uus GyHKIHMH.

Yucnossie MOCJIEIOBATEIIHHOCTH. OcHOBHBIE CBOICTBa CXOIAIIAXCS
nocienosarenbHocTeld. CriocoOb! 3amanust ¢ynkuuu. I[lpenen dynxkmum npu X—Xo  Ilpenen
GyHKIMHM TIpU X—>Xo- U IpU X—>Xo+. [lepBriii 3aMevarenbHblid ipenen. Bropoil 3ameuaTenbHbIN
npenen. CpaBHeHHE OECKOHEYHO MajblXx M OeckoHeuHO Oonbmiux QyHkuuid.  Kycouno-
HernpepbiBHBIC QyHKIHH. CioXHast 1 oOpaTHas QyHKIIHS.

[TpousBoanas. 'eomerpuueckuil U QuU3MYecKuil cMbIc Tpou3BojgHOU. OmnpeneneHue u
reoMerpuueckuil cmbicn auddepenunana. Ilpasuna nuddepeHIpoBaHUS CYyMMBI, Pa3HOCTH,
IPOU3BENEHUS M  4YacTHOro. BpluncieHMEe NPOU3BOAHBIX  IOCTOSIHHOM,  CTENECHHOM,
TPUTOHOMETPHUUYECKOU T Jorapupmuueckoi GpyHkimii. Beruucnenue moka3areabHO U OOpaTHBIX
TpuroHomerpuueckux ¢ynkuuid. IlpaBuno nuddepeHuupoBaHre CIOXHOM — (QyHKIUH.
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Jlorapugmuueckas npousBosaHas. [IponsBonHas creneHHON (QyHKIMM C JIIOOBIM BELIECTBEHHBIM
nokasaresneM. Taliuia mpou3BOAHBIX NPOCTEHIINX JeMEHTapHbIX (yHKuuid. [IpousBonHbIe U

" 0 o0
muddepeHmanbl BEICIIMX MOPSAAKOB. PacKphITHEe HEONpPENEeIeHHOCTEN BrIa 0 u —. [Ipasuio
o0

JlonuTans. Cxema uccienoBanus rpaduka GyHKIHH.

YactHble TpoW3BOJHBIE ¥ AuddepeHnnansl (QYHKIHA HECKOJIBKUX —BEIIeCTBEHHBIX
NEPEMEHHBIX. Y CJIOBHUS JIOKAIBHOTO SKCTpeMyMa. KpuTHueckue TOukH (yHKIHMHA.

Tema 7. UaTerpajbHoe ucunciaeHue pyHKuuii 0HOM nepeMeHHOH

[TepBooOpaznas. Teopema 06 obmiem Buje nepBooOpa3Hbix. HeonpeneneHHbIi HHTerpan u
ero cpoiictBa. TabnuuHoe uHTerpupoBanue. @dopmyna MHTEIPUPOBAHMUS 10  YACTSIM.
PexyppenTHbie bopMmybl. WHuTerpupoBanue IPpOOHO-pallMOHATIBHBIX GyHKUIMH.
HuTerpupoBanue METOAOM 3aMEHBI IEPEMEHHBIX. Panionanu3upyomue noacTaHOBKH.

OrnpeiesieHHBI MHTETPAI U €ro reoMeTpudeckuii cMbici. @opmyna Herorona-Jleitonua.
CaoiicTBa ompezeneHHOro wuHrerpaiga. OnpeneneHHbl HHTErpal OT YETHBIX, HEYETHBIX
¢yukuuil. [lpunoxenust onpeneneHHOro uHTterpajia. HecoOCTBEHHBbIE MHTErpaibl MEPBOrO U
BTOPOTO poja. YNCICHHOE HHTETPUPOBaHNE (DYHKIIUN OJTHOM MMEPEMEHHOM.

Tema 8. {uddepenunanbHbie ypaBHeHUS

Juddepenunanbaple ypaBHEHUs NepBoro nopsaka. Buasl pemenuii. 3amaua Ko,
Pemienue OCHOBHBIX TUNOB Ju(QepeHIHanbHbIX ypaBHEHUH IEpBOro MOpsaKa: ¢
pasfeNAIOIIMMUCA  NIEPEMEHHBIMHM,  OJHOPOJHBIE, JHUHEHHBIE, YypaBHEHUs  bepHymin.
Juddepenumanbable ypaBHEHUs BBICIIUMX HOPsAKoOB. Bunel pemenuit. uddepenunansheie
YpaBHEHHS BTOPOIO MOpPsAKa, TOMYCKAlolUMe MOHWXKEHUsS mopsiika. JIMHelWHble OJHOPOJHBIE
muddepeHraIbHbple ypaBHEeHUs. Teopema O CTpyKType pemieHuil. JlmHeliHbIe OJHOPOIHBIE
muddepeHraIbHbple  YPaBHEHUST BTOPOTO TOPSJIKAa C IOCTOSIHHBIMH —KOd(h(UIIUEHTaMHU.
Jluneitnble HeoqHOpPOAHBIE U depeHIanbHble ypaBHeHHs. MeTol BapHaliy MpOU3BOJIbHBIX
HOCTOSIHHBIX. MeTO/] HeonpeieNeHHbIX KO3((DUIIEHTOB.

Tema 9. Uncnosbie 1 PyHKIMOHAIBHBIC PSAbI

Yucnossle psabl. HeoOxoaumelil npusHak cxoauMocTu. CBONCTBA CXOAIIMXCS YUCIOBBIX
psanoB. JlocTaTo4Hble NPU3HAKA CXOAMMOCTH 3HAKOIIOJOKUTENBHBIX PSIOB. YCIOBHas M
abCoJIIOTHAsT CXOAMMOCTh 3HAKONEPEMEHHBIX YHUCIOBBIX PAJOB. 3HAKOUYEPENYIOIIUECS PSIbI.
Teopema Jleibuuma.

@yHKIMOHANbHBIE Psiibl. [IoHsATHE O paBHOMEPHOH CXOAMMOCTH (YHKIIMOHAIBHBIX PSAIOB.
HemnpepbiBHOCTE CyMMBI DPAaBHOMEPHO CXOJSIIETOCS psAa M3 HENpPEpbIBHBIX (PYHKIIMM.
[Tounennoe uHTErprpoBanue u auddepennrpoBanue GyHKIIMOHAIBHON MOCIEA0BATEIILHOCTH,
psna. CTeneHHble psAabL.

Tema 10. OcHOBBI TEOPHUH BEPOSITHOCTEH.

Cratuctuueckoe, KJIaCCHUECKOE U TEOMETPUUECKOE OINIPEAETICHUS BEPOATHOCTH. Y CJIOBHAS
BEPOSITHOCTb, HE3aBUCUMBIE COOBITHS, TEOPEMbI CIOXKEHHSI M YMHOXXEHHUS BEpOSTHOCTEH;
dopmyna monHOM BeposiTHocT U (dopmyna baileca; cxema NOBTOpEHHS HE3aBUCHMBIX
ucnbeiTanuil beprym. @opmyna bepHyiu, npenensHble TEOpEMBI cXeMbl bepHyum: Teopema
Ilyaccona.

Omnpenenenne Ciy4alHOM BenWYWHBL. J[MCKpPETHBIE M  HENPEPBIBHBIE CIyYalHbIC
BeNMWuMHbL. Tabnuma pacrnpenereHus AUCKPETHOM — ciaydailHOW  BelWYMHBL.  DyHKIUSA
pacnpenenenus. CpoiictBa. IlmotHOCTh pacnpenenenus. CsoiicTBa. OCHOBHBIE IPUMEPHI
JMCKPETHBIX M HETPEPBIBHBIX pacIpeesieH!il: ONHOMUAIbHOE, TyaCCOHOBCKOE, PaBHOMEPHOE,
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OKCIIOHCHIUAJIIBHOC, HOPMAaJIbHOC. YucaoBwie XapaKTCPHUCTHUKU. MaremMaTudeckoe OXXHIOaHUCEC.

CaoiicTBa

MaATeMaTHu4ICCKOIro

OXUaaHHA.

Marematnueckue

OXUJaHusA

HU3BCCTHBIX

pacupenenenuid. Qucnepcus. CpoiicTBa aucnepcuu. Jlucriepcuu W3BECTHBIX pacHpeiesiCHUs.

Mopa, Mennana, aCUMMETPUS SKCLECC.

4.3.1. IlepeyeHb ceMUHAPCKUX, MPAKTHYECKUX 3aHATHII U JIaDOPATOPHBIX padoT

Ne Ne HaumenoBanue cemunapos, TpynoemkocTb O1ieHOYHBIC dopmupyem
/T | pa3nen | NPAaKTHYECKUX U JTAOOPATOPHBIX (gac.) cpencTBa 13
amu pabor Bcero "3 KOMIICTEHIIH
TEMBI YacoB | HHX u*
IUCLU npak (uHIUKATOP
TUTHHBI THYe bI)
cKast
moar
OTOB
Ka
1 2 3 4 5 6 7
1 | Tema | Ompenenurenu 2 u 3 mopsaka. 2 Brimmonnenue HIIK
1 Paznuunbie MeToabI JIOMAIITHUX OIIK-2.1
BBIYHCIICHHSI ONIPEACIIUTEIIEH. 3a/1aHUM.
IIpoBepounas
pabora.
2 | Tema | Marpuisl. [eiicTBus Haj ] Brinosinenue HJIK
1 MaTpHUIAMHU. 2 JIOMAIITHUX OIK-2.1
3aJ1aHHMN.
[IpoBepounas
pabora
3 | Tema | Pemenue cucreMm ypaBHEHUI ] Beinonuenune HJIK
1 PaznumunsiMu MeTogamu. 2 JIOMAIITHUX OIIK-2.1
3aJaHuH.
KoHntponbnas
pabota
4 | Tema | Bekropsl. JIuneitHble onepanuu 2 Beinonuenune HIIK
2 HaJl BEKTOPaMH. JIOMAIITHUX OIIK-2.1
3aJlaHUN.
IIpoBepounas
pabota
5 | Tema | CxkansipHO€, BEKTOPHOE, 2 Brimonaenune HJIK
2 CMEIIIAHHOE MPOU3BEICHUS JIOMAIIHUX OIK-2.1
BEKTOPOB. 3aJaHUM.
IIposepounas
pabora
6 | Tema | IlmockocTh B IPOCTPAHCTBE, 2 Beinonuenue HJIK
3 npsiMasi B MPOCTPAHCTBE JIOMAIITHUX OIIK-2.1
3aJlaHUN.
Tect
7 | Tema | IlpsiMasi ¥ TUIOCKOCTH B 2 Brinosnnenue HJIK
3 MIPOCTPAHCTBE. JIOMAITHAX OIK-2.1
3aJaHuH.
CemecTpoBas
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pabora

8 | Tema | JlelicTBUS HaJ KOMILIEKCHBIMH Brinosinenue HJIK
4 YHClIaMU B aJireOpandeckon JIOMAIIHUX OIK-2.1
dopme. 3aJlaHuM.
KonTponbhas
pabota
9 | Tema | Tpuronomerpuueckas ¢hopma Brinmonnenue HJIK
4 KOMILIEKCHOTO uncia. JleicTBus JOMAaIIHUX OIIK-21
HaJl KOMIUIEKCHBIMH YHCIIAMHU B 3a/1aHUM.
TPUTOHOMETPHUYECKOU (hopMme. KoHntponbnas
pabora
10 | Tema | Beruucnenue mpeaenon Brimonnenue HIIK
5 MocJeq0BaTebHOCTEN. BTOpoit JOMAaIIHUX OIIK-2.1
3ameyvaTeIbHbIN Mpees. 3aJaHUH.
IIpoBepounas
pabora
11 | Tema | Boluncnenue npenenon Beinonuenue HJIK
5 bynkuuii. [TepBsiii JIOMAIITHUX OIK-2.1
3aMevaTeNbHbINA MpeIedl. 3aJlaHUM.
[IpoBepounas
pabora
12 | Tema | HempepbiBHOCTH hyHKIIUU. Brimonaenune HJIK
5 Touku pa3psiBa. ACUMIOTOTHI JOMAaIIHUX OTK-2.1
rpaduka QyHkuMH 3aJIaHUM.
IIpoBepounas
pabora
13 | Tema | Beruucienue mporu3BOTHOM. Brinosinenue HJIK
6 ['eomeTpuueckuii cMbICH JIOMAIIHUX OITK-2.1
MIPOU3BOAHOM. 3aganuid. KoHt-
posbHas pabora
14 | Tema | [IpousBogHAs CIOXKHOM Brinosinenue HJIK
6 GbyHKITHH. JOMAIITHIX OIK-2.1
[TpounsBoaHast HESIBHOM 3aganui. KoHT-
GyHKLINU. posbHas pabora
15 | Tema | IIpou3BogHBIE BHICITUX Brimosninenue HJIK
6 TIOPSITKOB. JIOMAIITHAX OIK-2.1
IIpaBuno Jlonurans. 3aJaHuH.
KoHntponbnas
pabota
16 | Tema | [Iuddepennunan. [Ipumenenne k Brinosninenue HJIK
6 NPUOIMKEHHBIM BBIYUCIICHUSIM. JIOMAITHUX OIK-2.1
3aJaHuH.
KonTponbHas
pabora
17 | Tema | MccnenoBanue pyHKIMHU Ha Breimmonnenue HJIK
6 MOHOTOHHOCTh. OTBICKaHNE JIOMAIITHUX OIIK-2.1
TOYEK JIOKAJIIBHOTO 3KCTPEMYMa. 3a/1aHUuM.
Bemyknocts pynkuuu. Touku KoHTtponbHas
neperuoa. pabota
18 | Tema | MccrmenoBanue U IOCTPOCHUE Brimosninenue HJIK
6 rpaduKoB QYHKIIUH. JIOMAIITHAX OIK-2.1
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3aJaHUH.
KonTponbHas
pabora

19

Tema

HeonpeneneHnuslii uaTerpas.
TabGnuuHoe UHTErpupOBaHUE.

Brinosinenue
JIOMAIITHUX
3aJ1aHHMN.
[IpoBepounas
pabota
CemecTpoBas
pabota

HNIK
OIIK-2.1

20

Tema

dopmya HHTETPUPOBAHHUSI 110
qacTsM.

Brinonnenue
JIOMAITHUX
3aJaHUH.
IIpoBepounas
pabora
CemecTpoBas
pabora

UK
OIIK-2.1

21

Tema

WuTterpupoBanue
palMOHAIBHBIX Ipo0ei
pasyioKEeHUEM Ha MpocTeiiue.

Brimmonnenue
JIOMAIITHUX
3aJlaHNM.
IIpoBepounas
pabora
CemecTpoBas
pabora

UK
OIIK-2.1

22

Tema

OmnpeneneHHbl HUHTETPA U €T0
reOMETPUYECKUI CMBICIT.

Brinosinenue
JIOMAIIHUX
3aJ1aHHMN.
IIposepounas
pabora
CemecTpoBas
pabora

HNIK
OIIK-2.1

23

Tema

Berunciienue onpeneneHHbx
WHTErpajIoB. Beranciienne
IUIOINAAM TUIOCKON (DUTYPBI

Brinosninenue
JTIOMAIITHUX
3aJaHuH.
IIpoBepounas
pabota
CemecTpoBas
pabota

UK

OIIK-2.1

24

Tema

HecoOcTBeHHbIE HHTErpaIbI
HEPBOT0 U BTOPOIO poja.

Brinosinenue
JIOMAIIIHUX
3aJaHuH.
IIpoBepounas
pabora
CemecTpoBas
pabora

HNIK
OIIK-2.1

25

Tema

Juddepenunanbable ypaBHEHHS
C pa3IeISIOIIMMHUCS
nepeMeHHbIMH. OTHOPOIHBIE
nuddepeHnranbHbIe
ypaBHEHHSL.

Brimonnenue
JIOMAaITHUX
3aJaHuH.
KoHntponbnas
pabota

HIIK

OIIK-2.1

26

Tema

Jlunelinble nuddepeHnnanbHbIe

Brinonnenune

UK
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ypaBHEHUS. Y paBHEHUS
bepuymmn.

JIOMAIITHUX
3aJaHuH.
KonTponbhas
pabota

OIIK-2.1

27

Tema

YpaBHeHUs TOTyCKaIOIINe
MOHUKEHUS TTOPSI/IKA.

Brimonaenne
JIOMAITHUX
3aJaHUN.
KoHntponbHas
pabora

HIIK
OIIK-2.1

28

Tema

JInHeliHbIE OTHOPOHBIE
nuddepeHaIbHbIC YpaBHEHUS
BBICHIMX IOPSAAKOB. MeTon
HEOIIpeIeICHHbIX

K02 PHUIIHEHTOB.

Brinosinenue
JIOMAIITHUX
3aJlaHUN.
KonTponbhas
pabota

HNIK
OIIK-2.1

29

Tema

YHucnoBblie psabI.

Brinosinenue
JIOMAIIHUX
3aJlaHUN.
KonTponbshas
pabora

HIK
OIIK-2.1

30

Tema

YucnoBbie pAAbL.

Breimonnenue
JOMAaIITHUX
3aJlaHnM.
Kontponbnas
pabora

UK
OIIK-2.1

31

Tema

CreneHHBbIC PSIBI.

Brinosinenue
JIOMAIIHUX
3aJ1aHHMN.
KonTponbHas
pabora

HNIK
OIIK-2.1

32

Tema

CreneHHbIE PABL.

Breimonnenue
JIOMAaITHUX
3aJaHuH.
Kontponbnas
pabota

UK

OIIK-2.1

33

Tema
10

OneMeHTbl KOMOMHATOPUKH,
oTpeieIeHne BEpOSITHOCTH

Brinosinenue
JIOMAIIHUX
3aJ1aHHMN.
KonTponbHas
pabora

HNIK
OITIK-2.1

34

Tema
10

OcHOBHBIE TEOPEMBI
BEPOSITHOCTEH.

Brinosinenue
JIOMAITHUX
3aJaHuH.
KonTponbHas
pabora

HIK
OITIK-2.1

35

Tema
10

CrnyvaiiHbple BEITMYHHbI

Brimonnenue
JIOMAaIIHUX
3aJaHuH.
KoHntponbnas
pabota

HIIK

OIIK-2.1

36

Tema
10

CiyyaliHble BEJIMYMHBI U X
XapaKTEPUCTUKH.

Brinonuenue
JOMAIITHUX

HIK
OITIK-2.1
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3aJaHUH.
KonTponbHas
pabora

Hroro

72

4.3.2. IlepeueHb TeM (BONPOCOB), BHIHOCUMBIX Ha
CTYA€HTAaMH B PAaMKaXx caMocTosATeJbHO# padotsl (CPC)

CaMOCTOATEJILHOE M3YUYCHHUC

Ne Tema 3ananue dopmupyemas NJIK
n/a KOMIIETEHIINS

1 DNEMEHTHI JINHEHHOU OTBeTUTH Ha BOIIPOCHI IS HJIK

anreopsl camonpoBepku. [loaroroska k OIIK-2 OIK-21
IIPOBEPOUYHON paboTe

2 Bekrops!l Ha miockoctn | KoHcnekT 1o teme

U B IPOCTPAHCTBE. «JInHeliHbIE Onepanuy Hax UK
BeKTOpaMu». OTBETUTH Ha
Bonpoim JUIsL CAMOTIPOBEPKH. OTK-2 Ofk21
ITonroroBka K MpoBEPOYHON
pabore

3 AHanuTthueckas KoHcnekr no teme «mpsimast HIIK
reOMETpHUsI Ha JIMHMS HA IIJIOCKOCTH
rmocxorc):m U B Beimonaenune cemecTpoBoii OIK-2 Ofic21
IIPOCTPAHCTBE. paloThI

4 KomimiekcHrle yucia. OTBEeTUTH HA BOMPOCHI IS HJIK

CaMOIIPOBEPKHU. OIIK-2 OIK—2.1

5 [Ipenen n Koncnekt no teme «CBolicTBa
HENPEPBIBHOCTh U rpauK1 OCHOBHBIX HIK
GYHKIIUH OJTHOM AIIEMEHTAPHBIX (YHKIIHID.

NIEPEMEHHOM OTBeTuTh HAa BOIIPOCHI IS OTIK-2 OfK=21
camonpoBepku. Iloaroroska k
KOHTPOJIbHOM paboTe.

6 Huddepennmansuoe OTBEeTUTH HAa BOTPOCHI IS

UCUYHCIICHHE camonpoBepku. IloaroroBka K HJIK
KOHTPOJILHOM paboTe. OIlIK-2 OITK-2.1
BrimonHenue ceMecTpoBoi
paboThHI

7 HHrerpansHoe OTBeTuTh HA BOIIPOCHI IS HJIK
WCYHUCIICHUE (PYHKITUN CaMOIIpOBEpPKU. BrInonHeHne OIIK-2 OIK-2.1
OJIHOU IIEPEMEHHOM. CEeMEeCTPOBOM pabOTHI.

8 Huddepenunanbabie OTBeTUTH Ha BOMIPOCHI IS HJIK
YpaBHCHUS. CaMOIIPOBEPKH. IloaroroBka k OIIK-2 OITK-2.1

KOHTpPOJIbHOM pabore.

9 Yucnossle u OTBeTUTH HA BOPOCHI JUIsS HJIK
(byHKIMOHATIBHBIE camonposepku. Iloaroroska k OIIK-2 OIK-2.1
PSIBL. KOHTPOJIbHON paboTe.

10 OcHOBBI TEOpUH OTBeTuTH HAa BOIIPOCHI IS HJIK
BEPOSATHOCTEM. camonpoBepku. [loaroroska k OIIK-2 OIK-2.1

KOHTPOJILHOM paboTe.
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4.4, Meroauyeckue YyKa3aHWsi 10 OPraHu3alui CaMOCTOATEJbHON PadoThl
CTY/IEeHTOB
Lenbio caMOCTOATENBHOM paboThl CTY/ICHTOB SABISIETCS, HA 0a3e aHalM3a COBPEMEHHBIX
MOJXOJOB K TEOPUU M TPAKTHKE, JOOUTHCA BCECTOPOHHETO M TJIIYOOKOrOo TOHUMaHHS
MaTeMaTUYeCKUX MeEToAoB. HayuuThcs HMCHOIB30BaTh IOJyYEHHBbIE 3HAHMS Ha IPAKTHUKE.
CraButcs Takke IeJIb 3aKpeIUIeHUsT YMEHUW COCTaBIIEHUS JIOTMUYECKH OOOCHOBAHHOTO
CTPYKTYpPUPOBAHHOTO  H3JIOKEHHUS  TEMbl, KPUTHYECKOI'O  BOCIPHUATHS  JMTEPaTYpBHl,
dbopMupoBaHUS COOCTBEHHOHN MO3UIMH 110 U3y4aeMOMY BOIIPOCY, apryMEHTAI[MM €€ Ha OCHOBE
(akTHUECKOro MaTepuasa, B UTOre - MpuoOPETEHHUsI HABBIKOB CaMOOOPa30BaHUsl.
CryneHTsl, A7 TOCTATOYHOTO OCBOCHMSI TEOPETHMUECKOTO MarepHaia M0 TUCHUIUIMHE
«BpIc1Iast MaTeMaTUKa JOJIKHBI:
- O3HAKOMHUTHCS C [IEPEUHEM BOIIPOCOB, YKa3aHHBIX B TEME U U3YUUTh UX MO KOHCIEKTY
JEKLUH C y4ETOM IIOMETOK B KOHCIIEKTE;
- BBIOpaTh UCTOYHHMK M3 CIHCKAa JUTEPaTyphl, €ClIM MO JaHHOHW TeMe HEIO0CTaTOYHO
MaTepuaia B KOHCIIEKTE JIEKIUH;
-  M3y4YUTh M 3aKOHCIEKTHUPOBATh MaTepuall, MPEIJOKEHHBIA JUIsI CaMOCTOSATEIHHOTO
U3YYEHUS;
- TMpOBEpUTh TNONyYEHHBbIE TEOPETUUYECKUE 3HAHUSA C TOMOIIBI0 MPOMEXKYTOUHBIX
KOHTPOJIbHBIX padoT.

Bonpocsl A1 caMoOnIpoBepKM:

Tema 1.

1. U3menutbcs M BeNIUYMHA ONPEAEIUTEINS, €CIU IMEePECTaBUTh MECTAMM CHaudajia JBE €ro
CTPOKH, @ 3aTeM JiBa cTosi0ua?

2. Kak wm3MeHHWTCS BEIMYHMHA ONPEICITUTENS TPETHEro IMOPSIKA, €CIM BCE €ro AJIEMEHTHI
YMHOXMWTb Ha 27

3. Marpuna C paBHa mpou3BeACHHIO Marpumbl A Ha Matpuny B. Kak Haiftm snmemeHT

matpuisl C, crosimuii BO BTOpPOM CTOJOLlE M TpeTbed cTpoke (MaTpuuel A u B

KBaJlpaTHbIE, pazMepHOCTH 3x3)?

Kakas maTpuna Ha3pIBaeTCs TPEYTrOJIbHON?

MoskeT 11 paHr MaTpHUlIbl, UMEIOLIEH pa3MepHOCTh 5X3 ObITh paBHBIM 47

6. ba3ucHbI MUHOP CUCTEMBI OJTHOPOJHBIX YpaBHEHHMH Ha 5 HEM3BECTHBIX paBeH 3. CKOJIBKO
CBOOOJHBIX U CKOJIbKO Oa3MCHBIX MEPEMEHHBIX UMEET JaHHAas cuctema?

Tema 2.

1. Yto Ha3BIBaeTCS OPTOM BEKTOpA.

oA~

2. Tlpu3Hak KOJJIMHEAPHOCTH BEKTOPOB.

3. Moxert mu BekTOp 00pa3oBwiBath ¢ ocsimu OX, OY, OZ yriel mo 60%?

4. Kakoe MakcCUMalbHOE KOJMYECTBO JIMHEHHO HE3aBUCHMBIX BEKTOPOB MOXHO HalTH Ha
MJIOCKOCTH?

5. B yem oriunuue npaBoii TPOWKH BEKTOPOB OT JIEBOM?

6. Kak ¢ moMomIp10 CKaJIIpHOTO MPOU3BEICHHSI BEIYUCIIUTH JUTHHY BEKTOpa?

7. Kakoii 3HaK IMeeT CKaJIsIpHOE MPOU3BEACHUE, €CIIM BEKTOPBI 00pa3yloT Tynou yromn?

8. Ilpu3HaK OpPTOTOHATHHOCTH BEKTOPOB.

9. IIpu3HaK KOMIUIAHAPHOCTH BEKTOPOB.

Tema 3.

1. Kakoii BeKTOp Ha3bIBa€TCs HAIIPABISAIOIIUM BEKTOPOM IPAMOif?

2. Yro Ha3bIBaeTCS YIIIOBBIM KOA(D(OUITUESHTOM TIPSIMOTA?

3. UTo MOXXHO CKa3aTh O MPAMBIX, UIMEIOLINX OJJMHAKOBBIE YIIIOBbIE KO3()HUIIUEHTHI?

4. KakuM COOTHOILIEHHEM CBSI3aHbI YIJIOBblE KOA((UIMEHTHl B3aUMHO MEPIEHIUKYISIPHBIX
pSIMBIX?
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5. Kakoiil BekTop Ha3bIBaeTCd HOPMaIbHBIM BEKTOPOM IIOCKOCTH?

Temsbl 5, 6

1. Moxer 1 cxoAsmasics Nocie0BaTeIbHOCTh ObITh HEMOHOTOHHOM ?

2. Mosxer au cxoaa1asics nociae10BaTeIbHOCTh ObITh HEOTPAHUUYEHHOI?

3. IlpuBenute mpuMep OrpaHUYCHHON, HO HE CXOISIICHCS MOCIeI0BATEIbHOCTH.

4. TlpuBenute npumep (YHKIMH, UMEIOIIEH TOUKY pa3pbiBa B KOTOPOM CYIIECTBYIOT MPEIEIIbI
CrIpaBa M ClIeBa, OHM PaBHBI MEXIYy cO0Oii, HO HE PaBHbI 3HAYCHUIO (QYHKIMHU B JTAHHOH
TOYKE.

5. Kakumu cBoiicTBamu o0iagaeT QyHKIMs Ha HHTEepBaje (a, D), ecnu U3BeCTHO, YTO B KaXKIO#
TOYKE ATOr0 MHTEpBaja IepBas MPOU3BOAHAsA Oobllie HYNsS, a BTOpas MPOM3BOAHAS —
MEHBIIIE HYJIS.

6. H3BecTHO, 4TO TOYKA Xo SBJISETCS TOYKOH MaKCHMyMa HEKOTOPOH (PYHKLIMH, YTO MOKHO
CKa3aTh PO MPOU3BOIHYIO0 (DYHKIIMH B JAHHOW TOUKE?

Tema 7

1. Yemy paBeH MHTErpa Mo OTPe3Ky [-a, ] OT HeueTHON pyHKIUN?

2. Mosxer 11 B ONpeIe]IeHHOM HHTETpalie HIKHUN Tpe/ies ObITh 00JIbIle BepXHEro?

3. Uemy paBHa mpOU3BOIHAS OT HEOIPEACICHHOTO HHTETpasia?

4. KakuM CBOMCTBOM JOJDKHA 00J1a1aTh (DYHKIIUS Ha OTpe3ke [-a, b], 4ToObI HHTErpasl OT 3T
(GyHKIMM 10 JaHHOMY OTpe3Ky OblUl paBeH IUIOIAJy KpPUBOJIMHEWHON Tpameuuu,
OTpaHUYEHHOU rpadukoM >ToN HYHKIUU.

Tema 8

1. Yewm otnuyaercs oOlee perieHne oT oo1ero naTerpana AuepeHunaibHoro ypaBHEHUsI.

2. Moxer mu nudpdepeHnranbHoe YpaBHEHHE C Ppa3lelsSIONIMMUCS TEePEeMEHHBIMU OBITh
onHopoaubM? [IpuBeauTe npumep.

3. Uewm orimuaetcs nmuHeHOE ¢ depeHIInaTLHOE YpaBHEHNE OT ypaBHEHUsS bepHyum.

4. Kakoe ypaBHEHHE HA3bIBACTCSI XapaKTEPUCTUUYECKHUM YpPaBHEHHEM OJHOPOJHOTO J.J.Y. C
MOCTOSTHHBIMU K03 purimenramu.

5. B Kkakux ciydasx MOKHO MOHU3UTH NOPSAOK MU dHepeHIIHaTbHOTO YpaBHEHUS ?

Tema 9

1. TlpuBeaurte mpuMep CXOASALIETOCS M PACXOJIAIIETOCs YUCIOBOTO Psa.

2. Kakoii psig Ha3pIBaeTCs TapMOHUYECKUM?

3. C xakuMmu psaaMu MOKHO paboTaTh Kak ¢ KOHEYHBIMU CyMMaMu?

4. llpuBenute nmpuMep yCIOBHO CXOJSLIETOCS psa.

5. Kakue psapl Ha3bIBaIOTCS CTETIEHHBIMU?

6. IlpuBemure mpUMepHl OPTOTOHATIBHBIX CUCTEM (YHKIIUH.

Tema 10.

1. Jlns Kkakux COOBITUH BEpPOSITHOCTh TIPOM3BENEHUS COOBITHI paBHA MPOU3BEICHUIO
BEPOATHOCTEH ITUX COOBITHIA?

2. Jns Kakux COOBITUH BEPOSTHOCTH CYMMBI COOBITHH paBHa CyMMeE BEPOSITHOCTEH STHX
COOBITHI?

3. [aiite ompeneneHHUs CIEAYIOMNAX TOHATHI: MaTeMaTHYECKOE OXHIAHHUE, IUCTIepPCHS,

CPCOAHCKBAAPATHYCCKOC OTKIIOHCHUC. Moga. MenuaHa.

4.5. IIpumMepHasi TeMaTHKAa KypPCOBBIX padoT (IPOeKTOB)
KypcoBblie paboThl He IPEIYCMOTPEHBI

V. YYEBHO-METOAUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE
JAACHUITIINHBI
Joctym cTyneHToB K OMOIMOTeYHBIM (POHJAM, B TOM YHCIIE K W3JaHHUSAM 1O OCHOBHBIM

N3Yy4aCMbIM JUCOUITIIMHAM, oOecreynBaeTcsd Ha a6OHeMeHTaX, B YHTAJBHBIX 3aJlaX, TaKXC

17



OpraHU30BaH OTKPBITHIA (CBOOOMHBIN) AOCTYN K MEPUOJUYECKUM W CIPABOYHBIM H3JaHUSM.
Opranu3oBaH JOCTYH JJIsi IpernojaBareiied M CTYACHTOB K 00pa3oBaTEIbHBIM W HAyYHBIM
QJIGKTPOHHBIM ~ pecypcaMmM, B TOM 4YHCIIE€ K JJCKTPOHHO-OMOIMOTEUHBIM  CHCTEMaM,
c()OPMUPOBAHHBIM  HAa  OCHOBAaHWU  JIOTOBOPOB, TOCYJAapPCTBEHHBIX  KOHTPAKTOB  C
paBooOIaAaTeNIMU, HHPOPMAIIMOHHBIX TTHCEM.

bubnuoreunsiii  (GOHI YKOMIUIEKTOBAH TMEYATHBIMU M 3JEKTPOHHBIMH H3JaHUSIMU
OCHOBHOM y4eOHOH JHMTEpaTypbl MO BCEM IUCHUILIMHAM, TnpakTtukaMm, ['MA, yka3zaHHbIM B
yaeOnoMm miane OITOIT BO 38.03.02 Menemxkment. [Tonpodnas nadopmarus npeacraBieHa Ha
caiite oubimorexu UI'Y  http://library.isu.ru/ru/inform_serv/For_teachers/useful_inform.html.

[Tpu ucnonb3oBaHuM B 00pa30BaTEILHOM MPOIECCE MEYaTHBIX U3AaHUN OMOIMOTEUHBIH

donx obecrieunBacT MEYATHBIMU U3JAHUSAMH U3 pacdera He MeHee (0,25 IK3eMIUIIPOB KaK0To

U3 U3JaHWHA, YyKa3aHHBIX B pabouuMx MporpaMMax JTUCHUIUIMH, MPAKTHK Ha OJHOTO

o0yyJaromerocs U3 4ucia Jiuil, OJHOBPEMEHHO OCBAaMBAIOIIMX COOTBETCTBYIONIYIO JTUCIMILIUHY,

MPOXOSIINX COOTBETCTBYIONIYIO MPAKTUKY.

OOyuvaromuecs 13 yucia uHBaIHAOB U nui ¢ OB3 obecrieyeHbl meyaTHBIMU U (WITH)
AMIEKTPOHHBIMUA 00pa30BaTeIbHBIMU pecypcaMu B (hopMax, aJanTHUPOBAHHBIX K OTPAHHYEHUSIM
UX 37J0POBBS.

a) nmepevyeHb JUTEPATYPHI

OcHoBHas iMTeparypa:

1. Tlucemennsiii, JI.T. Koncnekr neknuii mo Beicmiedd maremaruke [Tekcr]: B 2 u. / . T.
[Tucemennsiii. — 7-¢ u3a. — M.: Aiupuc-npecc, 2007 — ISBN 5-8112-2377-0. — T. 1:
Tpunnare mecthb aekuuid. — 2007. - 280 ¢. — ISBN 978-5-8112-2376-3. — UCH 86 ak3.

2. ITucemennsiii, J[.T. KoncrekT nekuumii mo Beiciiel matematuke [Tekcrt]: B 2 u. / . T.
[Tucemennwidi. — 5-¢ mw3n. — M.: Aiipuc-ipecc, 2007 - ISBN 5-8112-2377-0. — T. 2:
Tpunuats msth neknui. — 2007. — 252 ¢. — ISBN 978-5-8112-2315-2 — UCH 28 k3.

3. lunaues, B.C. 3agauHuk 1o BBICIICH MaTeMaTuke : y4ae0. mocodue s cry. By3oB / B. C.
[Mumages. - 9-¢ usn., crep. - M.: Beicur. mik., 2009. - 304 c.; 21 cm. — ISBN 978-5-06-
006145-1 — VICH 5 sk3.

4. Jlobkxosa H.M. "Bricmias maremaTuka Jjs SKOHOMUCTOB U MeHemkepoB" / Jlobkosa H.U.,
Maxkcumos FO J1., XBaToB FO.A.-Jlans, 2018 — 520 c.

Jlono/IHMTeIbHAS JIMTepaTypa:

1.Kpacc, M.C. MartemaTrka B SKOHOMHKE: MaTeMaTH4YeCKHe MeTObl U Mozenu [Tekcr]:
yueO. nsi O6akanaBpoB: JUIsl CTYA. BY30B, 00yd. mo 3KkoH. Hamp. u crerl. / M. C. Kpacc, b. II.
Yynpsinos ; nox pea. M. C. Kpacca; @un. yH-T npu IIpaBurensctse Poc. @exn. - M.: IOpaiir,
2014. — 541 c. : n. ; 24 cMm. — (bakanaBp. ba3oBsiii kypc). — bubmmorp.: ¢. 532-533. - [Ipenm.
ykas.: ¢. 534-541. — ISBN 978-5-9916-3138-9.

2.Briciras MmatemaTuka. CTaHmaapTHBIC 33Jjaud ¢ OCHOBaMHU TEOpPHH: ydeOHOe mocobue
st By3o/ A.FO. Brnosun, JI.B. Muxanésa, B.M. Myxuna [u ap.]. — 2—e uza.,ctep. — CaHKT-
[TerepOypr: Jlans, 2021. — 188c : mi. — Teker : HenocpencTBenubiid. ISBN 978-5-8114-7901-6.
- URL:
https://e.lanbook.com/reader/book/167178/?demoKey=d02d0df61bc3b5e4b4a92bc634a94b50#1.
— TekcT: 2NeKTPOHHBIM.
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3. Bynaeik I'M. COopHuK 33734 U yInpaKHEHUI N0 BBICHIEH MaTeMaTHKe : ydyeOHoe mocodue
11t By30B /I".M. Bynapik. — Cankr-IletepOypr: Jlans, 2021. — 332c¢ : un. ISBN 978-5-8114-

6741-9. — URL:
https://e.lanbook.com/reader/book/165826/?demoKey=595350c367b685428ae4512bbd4300
15#2 . — TekcT: PINeKTPOHHBIN.

0) CIUCOK ABTOPCKUX METOAUYECKHUX Pa3padoToK:
1. Amnamurtmueckas reomerpus: yuebHoe mocobme./ JI.A. Ocunenxo, JI.H. IllemeroBa. -
Upkyrck : M3n-Bo UT'Y, 2019. — 124 c. ISBN 978-5-9624-1727-1
2. Marematuka : Yy4yeOHO—METOAMYECKOE IMOcOOMe Ui CTYACHTOB IEpPBBIX KYpPCOB
Ounonoruveckux crenuanbHocTei. B Tpéx wactsax./ C.II. TomermeBa, T.b. bormanosa, E.O.
Crauesuuyre. — Upkyrck: M3n—Bo UpI'CXA, 2006.

B) ba3bl 1aHHBIX, MH(POPMAIMOHHO-CIIPABOYHbIE U MOMCKOBbIE CHCTEMbI

[lepeuens anexkrponnbix pecypcos (ObC) no cocrosHuto Ha 01.01.2024 r.:

OBbC «M3nareancrBo Jlaub» (agpec pgocryma: http://e.lanbook.com/): OOO
«M3natensctBO Jlanby. Unpopmannonnoe nuceMo Ne 1258 ot 30.11.2022 r. Cpoxk neiictBus -
Oeccpounslii. KomuuecTBo monb3oBareseil: KpyriioCyTOUHBIM TOCTYI HEOTPAaHHUYEHHOMY YHCITY
10JIb30BaTesel U3 moboi Touku cetu MHTEepHeT.

9BbC 243 «bubauorex» (aapec gocryma: https://isu.biblioteru/): OO0 «bubmuorex».
000 «Mutemnekt». Konrpakr 068/22 ot 31.05.2022 r. — 3 Ha3B. Cpok JeicTBUs: OECCPOUHBIIA.
JIunensuonnoe cornamenune Ne 31 ot 22.02.2011. KomuuectBo ImoOdB30BaTelIel:
KPYIJIOCYTOYHBIA JOCTYI HEOTPAaHMYCHHOMY YHWCIY IOJIb30BaTeNel W3 JI000W TOYKH CeTH
HNnTepner.

IBC «HanmonanbHblii umM@poBoii pecypc «PykoHT» (Aapec gocryma:
http://rucont.ru/): IIKb «buoxom». Korrpakt Ne 249/23 ot 13.10.2023r.; Akt ot 14.11.2023 r.
Cpok neiictBuss mo 13.11.2024 r. Ilena xonTpakra: 22511482 py6. KomugectBo
NOJIb30BaTeNeN: KPYIJIOCYTOYHBIH JOCTYN HEOrpaHMUYEHHOMY YHUCIY MOJIb30BaTeNed U3 J000H
TOYKH ceTu MHTepHET.

OBC «Aidyke» (aapec mocryma: http://ibooks.ru): OOO «Aiibykc» » Konrtpakr Ne
246/23 ot 12.10.2023 1.; AT Ne§1 ot 14.11.2023 r. Cpok nevictBus mo 13.11.2024 r. llena
KoHTpakTa: 285 127,00 py6. KomuyecTBo monb30Bareneil: KpPYrIOCYTOUYHBIA  JTOCTYI
HEOTPaHUYEHHOMY YHUCITY TTOJIb30BaTeseH 3 1000 Touku cetu MHTEpHET.

DJIeKTPOHHO-OuOnoTeunass  cucrema «I3BC  IOpaiit»  (agpec  gocrtyna:
https://urait.ru): OOO «OnexTpoHHoe uzaarenbcTBo IOpaiity. Kontpakr Ne 212/23  or
18.08.2023r.; Cpoxk aeiictBus no 17.10. 2024 r. Ilena konTpakra: 722 650 py6. KonmaecTro
NOJIb30BaTENNeH: KPYIJIOCYTOUHBIA JOCTYNl M3 JH000H TOukM ceTd WHTepHeT, KOJIMYecTBO
€/IMHOBPEMEHHBIX JIOCTYIIOB COTJIACHO, TNpWIOKeHUs K KOHTpakTy. DJEeKTpOHHBIE BEpPCHU
MEYaTHBIX U3JIAaHUH MO0 Pa3IUYHBIM OTpacisAM 3HaHU, cBbIe 10,6 Thic. Ha3B.

JJIeKTPOHHAS onodIMoTEKA na I'pebennnkoB (anpec aoCTymna:
http://grebennikon.ru): OO0 «UJ «I'pedennukon», OO0 «1]J] «I'peOCHHUKOBY», KOHTpAKT Ne
295/22.; Akt ot 02.12.22 1. Cpok aevictBusa ¢ 01.01.2023 mo 31.12.2023 r. Llena xoHTpakra:
94 759 py6. KosnmyecTBo mojb3oBareneld: KpYyrJIOCYTOUYHBIM JOCTYm M3 JI000M TOYKHM CETH
WHTEpHET, KOJMYECTBO EIMHOBPEMEHHBIX JIOCTYIOB COTJACHO NpwiIokeHus K KoHTpakxTy.
XapaKTepUCTUKA: MOJHbIE TEKCTHl CTaTel U3 )KypHAJIOB IO MOANHUCKE - 28 Ha3B., aIbMaHAXOB —
49 Ha3B., BUJeOMaTepualibl — 232 Ha3B.

Hayunass o3aexktponnass Oumbdimoreka «ELIBRARY.RU» (aapec aocryna:
http://elibrary.ru ): OO0 «H3by», Kontpakt Ne 334/22 ot 05.12.2022 r.; Akt ot 19.12.2022 r.
Cpok pedictBust  mo 31.12. 2023 r. Ilena xoutpakra: 527 489,00 py6. KommuectBo
MOJTh30BaTeNIeld HEOTPAaHMYCHHOE, JOCTYI B JIOKATBHOHN CeTH By3a.  XapaKTEpUCTHKA: MOJTHBIE
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TEKCThl CTaTel U3 )KypHAJIOB MO MOANKCKE - 49 HauM.; JOCTYI K apXuBaM B TedyeHHe 9 Jer,
CIIEYIOIINX TIOCTIe OKOHYAaHMSI CpOKa OOCIY)KMBaHUs; MOJHbIE TEKCThl CTaTel U3 >KypHAJOB
CBOOOHOTO JOCTYIIA.

9KBCOH (aapec mocryna: http://www.vlibrary.ru): Cornamenune Ne 84 DKBCOH or
15.10.2015 o corpymuuuecTBe B obOinactu pa3Butus MHPOPMAIMOHHONW CHCTEMBI JOCTYyNa K
JJIEKTPOHHBIM KaTajioraM OubinnoTrek cdepsl 00pa3oBaHUST W HAayKd B paMKax €IUHOTO
HutepHer-pecypca. Mcnonaurens: denepanbHOE TOCYIapCTBEHHOE OFOKETHOE YUPEIKICHUE
«["ocynapcTBeHHas myOnuyuHas HayyHO-TeXHHUeckas oubnuoreka Poccumy. Llena koHTpakTa: Ha
0e3Bo3Me31HOM ocHOBe. KonmuuecTBo mosib30BaTeneil: 6e3 orpaHHueHHid, ¢ KOMIIBIOTEPOB CETH
UI'Y. Enunas uapopManmoHHas cCUCTeMa JOCTYIa K 3JEKTPOHHBIM KaTajoraMm OMOJIMOTECYHOU
CUCTEMbl O00pa30BaHMs W HaykKlu B paMKax eAuHoro VHTepHeT-pecypca Ha OCHOBE
YHU(PHUIIMPOBAHHOTO KaTajora OUOIMOTEYHBIX PECYPCOB

I'ocynapcrBennass wuHpopmanuonnass cucrema «HanumonanbHas 3J1eKTpPOHHAsA
oundsmorexka» (HOB) (Aapec mocryma:  http://m36.pd): PDenepanbHoe rocymaapcTBEHHOE
OromxerHoe  yupexxnenue — «Poccuiickas — rocymapcTBeHHas — OuOamortekay».  JloroBop
Ne 101/H2B/0760 ot 14.09.2015 o mpenmocraBneHuu noctyna kK HaruoHanabHON 31€KTpOHHON
oubmmoteke. llena konTpakta: Ha 0e3Bo3Me3qHON ocHOBe. KoimmdecTBo mosib3oBarenei: 0e3
orpaHuueHull, ¢ komnbroTepoB cetu UI'Y. JlocTynm K COBOKYIMHOCTH pacipeneieHHbIX (HOHIOB
MOJIHOTEKCTOBBIX 3JIEKTPOHHBIX BEPCHUM MEUaTHBIX, 3JIEKTPOHHBIX U MYJIbTUMEIUIHBIX PECYPCOB
HOBb, a Takxe k ennHOMY CBOJHOMY Kartasory ¢onga HOb.

CnpaBouno-npaBoBasi cucrema «Koncyabrant Ilmoc» (agpec pmocryma: B
JokaiabHoii cetu HB HUI'Y): OO0 «HMupopmanumonnsiii Lleatp FOHOHA». JloroBop o
corpynaudectse ot 15.10.2018. Cpok nelictBus — 10 pacTropxeHus ctopoHamu. lleHa
KOHTpakTa: Ha 0e3Bo3Me3qHOM ocHoBe. KommuecTBo mosb3oBareneil: 0e3 OrpaHuYeHHIA.
Xapakrepuctuka: npaBoBas b/[ — 3akoHonarenbctBo PO, MexX1yHApOJHOE MTPABO, OPUANYECKAS
auTeparypa.

Hayunas 6ubauorexka Upkyrckoro rocyaapcrseHHoro ynusepcurera [Odguun. cair].
URL: http://ellib.library.isu.ru (nata obpamenus: 02.03.2024).

Oopa3oBartenbHbIii opTaga MUpKyTCKOro rocyaiapcrseHHoro ynusepcurera [Odguu.
caiit]. URL: http://educa.isu.ru (mara oopamienus: 02.03.2024).

DenepajbHbIH o0pa3oBaTebHbIN nopraJi «IKOHOMHUKA. CouuoJorus.
Menemxmen» [Oduir. caiit]. URL: http://ecsocman.hse.ru (mata oopamienus: 02.03.2023).

CunpaBouHo-npasoBas cuctema «KCTAPAHT» (aapec noctyna: B JiokaabHo# cetu Hb
UI'Y): HdoroBop Ne b/12 00 wuH(pOpMAIHOHHO-IPaBOBOM coTpyaHuuyectBe Mexay OOO
«["apanT-CepBuc-Upkyrck» u @enepaibHOe TOCYyIapCTBEHHOE OIOKETHOE YIpaBJICHHE
BbICIIETO MPOo(ecCHOHANIBHOr0 00pa3zoBaHus «MpKyTCKHl TrocynapcTBEHHBI YHUBEPCUTET)
(®I'bOY BIIO «UI'Y») ot 16.11.2012; Perucrpaumonnsnii muet Ne 38-70035-003593 ot
21.11.2012. Cpok aedcTBHs — 10 pacTOpxKeHHs cTopoHamHu. LleHa koHTpakTa: Ha 6€3BO3Me3IHON
ocHoBe. KonmnuecTBo nomnbs3oBareneit: 0e3 orpanudenuii. [IpaBosas bJ] — 3akonogarensctBo PO,
MEXyHapOJHOE MPaBo, FOPUINYECKas JINTEPATYPA.

buGnuoreunsiii  GoHA yKOMIJIEKTOBAH TMEYATHBIMU U DJEKTPOHHBIMH U3JIaHUSIMU
OCHOBHOHM Y4eOHOW JHTEepaTypbl MO BCeM AMCLUMIUIMHAM, npakTukam, ['MA, ykazaHHbIM B
yaeonoM mane OITOIT BO 38.03.02 Menemxment. [loapobHas nndopmarust mpeacTaBieHa Ha
caiite oubmmorexu UI'Y: http:/library.isu.ru/ru/inform_serv/For_teachers/useful_inform.html.

[Ipu ucnonb3oBaHuu B 00pa3zoBaTEbLHOM IMPOIIECCE NEUYATHBIX U3JaHUN OMOINOTEUHBIN
¢doH obecrieurBaeT MeYaTHBIMU M3JaHUAMU U3 pacueta He MeHee 0,25 HK3eMIUIIPOB KaXKI0ro
U3 U3JIaHUH, YKa3aHHBIX B pabouyux MporpaMMmax AWCHUIUIMH (MOJyJeil), IpakTHK Ha OJHOTO
oOyyaromerocsi U3 4ucia Jul, OJHOBPEMEHHO OCBAWBAIOIIMX COOTBETCTBYIOLIYIO JUCIHILTUHY
(MOAYb), MPOXOJSAIIMX COOTBETCTBYIOLIYIO MPAKTUKY.
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OOyvarommecs 13 yucia wHBaIHAOB U nui ¢ OB3 obecrieyeHpl meyaTHBIMU H (WIIH)
AJIEKTPOHHBIMU 00pa30BaTEBHBIMH pecypcaMu B (opMmax, aJanTHPOBAHHBIX K OrpaHHYCHHSIM
WX 3I0POBBSL.

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUITJIMHBI

6.1. YueOHO-1a00paTopHOE 000py10BaHHE

3aHATUS 1O JaHHOW JMCLUUIUIMHE HE TpeOyIoT CIEeLUaIN3UPOBAHHBIX AyIUTOPHH,
npeJHa3HAYeHHBIX JJIS1 IPOBEICHHs Ta00paTOPHOTO MPAaKTUKyMa. JIEKIIMOHHBIE U TIPAKTHYECKUE
3aHATHS, TPYNIIOBbIE U MHAUBUYaJIbHbIE KOHCYJIBTALUH, TEKYLLUI KOHTPOJIb U IPOMEKYTOUHAS
aTTecTalus, caMOCTOSTeIbHAss padoTa CTYJCHTOB MPOBOJAATCS B JICKIIMOHHBIX M CEMHHAPCKHX
yaeOHbIX ayautopusix MHWHcturyra comumanbHbiXx Hayk (1. Wpkyrck, yi. Jlenuna, 3),
000pYyIOBaHHBIX CIIEIUATM3NPOBAHHON Y4eOHON MeOebio, MEIOBBIMU 1 MApPKEPHBIMHU JIOCKaMH,
000pyI0BaHUEM Il TIPE3EHTAllMK y4eOHOro MaTrepHuasia — CTallMOHApHBIMU JIMOO NEPEHOCHBIMU
KOMIIBIOTEPaMH, MYJIbTUMEAUMHBIMU IPOEKTOPAMU, KOJIOHKAMHU.

664003, Upkyrckas obnacts, r. UpkyTck, yiu. Jlenuna, 3, yueOnsiit kopryc Ne3, aya. 117
(atax 1, nmomenieHue 64):

VYuebHas ayauTopus U1 INPOBEACHUS 3aHATUH JIEKIMOHHOIO THIA, 3aHATUH
CEMHHApCKOr0 THWMA, JJs IPOBENEHUS TPYIIOBBIX M HWHAWBUIYAJIbHBIX KOHCYJIbTALlUH,
TEKYLIEro KOHTPOJII M IPOMEXYTOYHOH arTectanuu Ha 56 pabounx Mect (54,0 kB.M),
000pyI0BaHHAs CHEIUATU3UPOBAHHON (yueOHOU) MeOenbio (CTOJbI, CKaMbH, MEJIOBas JOCKa,
Kadeapa); oOopyroBaHMEM JUIsl Ipe3eHTAlMM Y4yeOHOro MaTepuaja M TeMaTHUYeCKHX
WJUTIOCTPAIIMiA, COOTBETCTBYIOIIMX pabouell mporpamme AucHMILIUHBL: [IpoekTop ViewSonic
VS15817, »skpan HacteHHbIH ScreenMedia Economy-P 200%200 cMm, HoyTOyk 15.6"Samsung
RV508,  xomonkm.  Ilporpammuoe  oOecmeyeHue:  mporpamMma,  oOecreuMBaroIIas
BocripousseaeHue Bugeo VLC Player; nporpamma juist co3aHust U J€MOHCTPALMK [TPE3EHTALHM,
WJUTIOCTpPAIINI U IpyruX yueOHbIX MaTepuanoB: MS PowerPoint.

664003, Upkytckas obnacts, . Upkyrtck, yi. Jlenuna, 3, yueGHbIi kopryc Ne3, ayn. 210
(aTax 2, nomernieHue 25):

KomnbroTepusiit kiacc (ydueOHast ayauTopus) JUIsl TPYIIOBBIX U HHAMBHIYaTbHBIX
KOHCYJIbTallMM, 711 MIPOBEAEHUSI KYypCOBOTO MPOEKTUPOBAaHMS (BBIOJIHEHUSI KYPCOBBIX padoT),
JUIS  CaMOCTOATENbHOM paboThl CTyAEHTOB Ha 16 pabGouunx MmecT, 00OpyAOBaHHas
crenuanu3upoBaHHoN (yd4eOHOM) MeOenblo (KOMIBIOTEPHBIE CTOJBI, CTYJbs, HEPEHOCHAas
nocka); Monutop SyncMaster 743, Mounutop LG Flatron E2242C, Monutop Samsung 943N,
Mounutop View Sonic VA2246-LED, Monutop LG Flatron L1752TR, Monutop Samsung
SyncMaster 743, Monutop View Sonic VA2265Sm, Mounutop Flatron E2242, Mounutop LG
Flatron E2242C, Monutop LG Flatron E2242C, Mounutop LG Flatron E2242C, Mounurop
Samsung 720N, Mounutop LG Flatron L1953S, Monutop LG Flatron E2242C, MonuTop Flatron
E2242, Monutop Samsung SyncMaster 743, Mouutop Philips 226V4LAB, CuctemHsblil 6510k
oduchsrii [TIK Star2. Cuctemusie 6ioku: (Athlon x2 245, O3V 4Gb) — 1w, (i3-2120, O3Y 8Gb)
— 2mT, (Celeron G1840, O3Y 8Gb) — 2mr, (Celeron G4900, O3Y 8Gb) — 4mr, (Core 2 Duo
E8600, O3Y 2I'6) — 1T, (Core 2 Duo E8400, O3V 3I'6) — lmr, (Celeron G3930, O3Y 8Gb) — 2
mit, (Celeron G1840, O3Y 8Gb) — lmr, (15-2500, O3V 8I'0) — lmr, (Celeron G3930, O3Y
16Gb) — 1.

KoMmnbroTepHelii Kilacc OCHAIlEeH HEOrPAHMYEHHBIM JOCTynoM K cetu HHTepHer:
MoOWIbHBINA MynbTuMeana Ilpoektop Acer X1323WHP, nepeHocHO 5KpaH, KOJOHKH; HAOOPHI
JIEMOHCTPAIIMOHHOTO O0OpYJOBaHUS U Yy4eOHO-HATSIHBIX IMOCOOW, OOeCreYynBaroIIne
TEMaTU4YeCKHe WJUTIOCTPALlMU, COOTBETCTBYIOLIME pabouell mporpaMme TUCHMIUIMHBIL, C
BO3MOXKHOCTBIO TOJKIIIOYEHHsI K ceTu MHTepHeT n oOecnedeHHeM AOCTyMa B DJEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENIbHYIO Cpely OpraHU3alllu.
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664003, Upkyrckas obmnacth, r. Upkyrck, yn. Jlenuna, 3, yueOublii kopryc Ne3, aygm.
108A (stax 1, momemenue 43):

Kadenpa kynbTyponoruu u ympaBiIeHUS COLMAIbHBIMH TPOLECCAMH Ui TPOBEACHHS
TPYNNOBBIX M HWHAMBUAYAJIbHBIX KOHCYJIbTAlMN, TEKYIIEr0 KOHTPOJS U TMPOMEKYTOUHOU
arrectanuu Ha 16 padounx mect (30,1 kB. M), 000pyI0BaHHAs CHEIMATU3UPOBAHHON (Yy4eOHOIN)
MeOenbio  (CTOJIBI, CTYJbs); 00OpydOBaHHEM OOOPYAOBaHHAS TEXHUYSCKUMH CPEICTBAMH:
Mono6maok 2 HP 20c401, IpunTep nazepusiii Canon I-SENSYS LBP-5050, IIpuntep HP1020,
Cuctemnsiii 610k, Morutop LG E2242C, Mdy Samsung M2070W, Monutop Samsung 710n.
[TporpamMmmHOe oOecreueHue: mporpamma, obOecreuuBaromas BocrnpousBeneHue Bujueo VLC
Player; mporpamma st co3gaHusi M JEMOHCTpPAllMU NPE3CHTALUN, WUIIOCTPAlMi U JPYrHx
yueOHbIX MaTepuaioB: MS PowerPoint.

6.2. IlporpammMHoe o0ecnieyeHue

YHauBepcurer oOecredeH HEOOXOTUMBIM KOMIUICKTOM JIMIICH3UOHHOTO M CBOOOJHO
PacIpoCTPaHSIEMOro MPOrPaMMHOTO 00ECIICUEHUS], B TOM YHCJIE OTEYECTBEHHOTO MPOU3BOJICTBA
(mompoOHbie cBenenuss mnpuBenensl Ha caidre WI'Y: IHHUT. PEECTP nporpammuoro
obecnieuenus 2023 — https://isu.ru/ru/employee/license/main/).

B UCH UT'Y umeercs nporpaMMHO€E 00ecTieyeHHeE:

1. Adobe Acrobat XI Jlunensus AE nns akan. opranusanuii Pycckas Bepcusi Multiple
License RU (65195558) Platforms (11447921 T'ocynapctBenublii koHTpakT Ne (03-019-13,
19.06.2013, 6eccpouHo).

2. Microsoft® Office Standart 2010. Homep JIunensuu Microsoft 60642086. Jlunensus
ot 11.07.2012; GeccpouHo.

3. Kaspersky Free (exeronno oonoBisiemoe [10) YciioBust MCTIONB30BaHUS IO CCBUIKE:
http://www.kaspersky.ru/free-antivirus; 6eccpouso.

4. 7zip (exerogHo oOHOBiIsiemoe I[10) VYcnoBusi HCIONB30BaHHUS IO  CCBHUIKE:
https://www.7-zip.org/license.txt ; 6eccpouHo

5. WinRAR T'ocynapcrBennsbiit koHTpakT Ne 04-175-12 ot 26.11.2012, 6eccpouHo.

6. IIporpamma juts craTucTHYeCKON 00padoTku naHHbIx SPSS Statistics 17.0 (SPSS Base
Statistics; kom-Bo 16; cyoOmunensnonHbiii jgoropop Ne2008/12-UI'Y-1 or 11.12.2008 .
6eccpouno; IBM SPSS Custom Tables; kon-Bo 7; nuriensuonnsiii qorosop Ne20091028-1 ot
28.10.2009 r.; 6eccpouno; IBM SPSS Custom Tables; kon-Bo 7; cyONHIIEH3HOHHBINA JTOTOBOP
NeAJT120503-1 ot 03.05.2012 r.; 6eccpouno); IBM SPSS Statistics 22 (IBM SPSS Statistics
Base Campus Edition, IBM SPSS Custom Tables; kom-Bo 15; JHIIEH3MOHHBIH JTOTOBOP
Ne20161219-2 ot 26.12.2016 1.; 6eccpouHo).

8. «Antumiaruat.BY3», 25 Thic. mpoBepok goroBop Ne5789/347/22 ot 30.12.2022, na 1

TOJ.

9. Acrobat Professional 10.0 WIN AOO License RU (65083701) Cetificate Number:
9435977  Koruposka Ne 03-165-11 or 23.11.2011 [lara nuuen3uu 09.12.2011; Geccpouno

10. CoreIDRAW Graphics Suite X7 Education Lic (5-50) CYBJIMIIEH3MOHHBIM
JOT'OBOP Ne LIII/ - JIuu. morosop / 326 ot 23 smBaps 2015 r. Corel License number:
081571. JIunenswus ot 30.01.2015; GeccpouHo.

11. Mozilla Firefox (exeromno oonosisiemoe I10). VcnoBus npaBooGagaress (Y cioBust
WCITOJIB30BaHUs 10 cchliike: https://www.mozilla.org/ru/about/legal/terms/firefox), 6eccpouno.

6.3. Texunyeckue M 3JIeKTPOHHbIE CPeICTBA

B xonme yweOHOro mporecca HCIOJB3YETCS JJIEKTPOHHBIM IMOPTal YHUBEpPCUTETA U
0OJbIIOE  KOJMMYECTBO DJEKTPOHHBIX CPEACTB OOy4YeHHs, B TOM uucie OecriaTHbIe
o0pasoBaTenbHbIE PeCypChl HHTEpHET-cepBrca Youtube, a Takske MaccoBbie OTKPBIThIE OHJIAIH-
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KYpCBI:

https://educa.isu.ru/

https://www.youtube.com

https://isu.antiplagiat.ru/

https://openedu.ru/

https://arzamas.academy/

https://www.coursera.org/

https://www.udacity.com/

VIl. OBPA3OBATEJIBHBIE TEXHOJIOI'MHA

B cootBerctBun ¢ tpeboBanmsiMu OI'OC mo HanmpaBiIeHHIO TMOATOTOBKH pealH3anus
KOMIIETEHTHOCTHOTO I0/IX0Ja IpelycMaTpUBaeTCsl ILIMPOKOE HCIOIb30BaHUE B Yy4eOHOM
nporecce AaKTUBHBIX W HMHTEPAKTUBHBIX (OPM TPOBEACHUS 3aHATHH (KOMITBIOTEPHBIX
CUMYJIALIUH, JEJIOBBIX U POJIEBBIX WIP, pa300p KOHKPETHBIX CUTYalMi, MCUXOJOIMYECKHe U
WHBIC TPEHUHTH) B COUYETAHUU C BHEAYJAUTOPHOU pabOTOH C 1enabio POPMHUPOBAHUS U PA3BUTHUS
npodeccHOHAIBHBIX HABBIKOB oOOyuaromuxcs. B pamkax ydeGHOro Kypca HpeayCMOTPEHBI
BCTPEUU C MPEACTABUTEISIMU POCCUMCKUX M 3apyO€KHBIX KOMIIAHHUH, TOCYAapCTBEHHBIX U
0O0I11eCTBEHHBIX OPraHU3aIMii, MacTep-KJIACChl SKCIIEPTOB U CHEIMATINCTOB.

IIpenonaBanue gucuMIUIMHBL «BpIciasg maTemMaTuKa) IPEAIOJaraeT HCIOIb30BAHUE
CJIEAYIOIIUX 00pa30BaTEIbHbIX TEXHOIOTHA:

MPOBEJCHUE AYAUTOPHBIX 3aHATUH C  HCIOJIB30BAHHUEM  MYJIbTUMEIUMHBIX
TEXHOJIOTHi1, ay/ln0- U BUJEOMATEPHUAIIOB;

MPOBEJCHUE JIGKIIMOHHBIX 3aHATUA B QopMe NPOOJIEMHOIN JIeKIHH, JIEKIUU-
JTUCKYCCHH;

MCII0JIb30BaHUE MPOOIEMHO-OPUEHTUPOBAHHOTO MOX0/1a TOCPEACTBOM IPOBEACHMUS
CaMOCTOSITENIbHBIX paloT;

TECTOBBIE TEXHOJIOTHUU;

NPUMEHEHHE WHTEPAaKTUBHBIX OOYYaIOIIMX TEXHOJOTWH, TaKMX KaK TPyHIoBas
JTUCKyccHsl, paboTa B MaJIbIX TpYIINax;

MPOBECHUE MACTEP-KJIACCOB CO CIEHHMAIMCTAMHU O IMOCTAHOBKE I0JIOCA U TEXHUKE
peuu ¢ 1enbio GOpMUPOBAHUS U PA3BUTHS PEUEBHIX HABBHIKOB CTYACHTOB;
BBITIOJIHEHHE CTYJICHTAaMU KOHTPOJBHBIX U CAMOCTOSITEJIbHBIX pa0oT.

VienpHBI BeC 3aHATHH, MPOBOJAMMBIX B MHTEPAKTHBHBIX (hOpMax, OMpeaesieTcs
TJIABHOM 11eN1bI0 (MUCCHEN) TTPOrpaMMBbl, 0COOEHHOCThIO KOHTUHTEHTA 00Yy4aromuXcst
U CoJIep)KaHHeM KOHKPETHBIX TUCHUILIUH (omperensercs TtpedoBanusamu OI'OC ¢
yaeroM crnenuduku OIIOIT). 3aHsTHs JEKIHMOHHOTO THUIMA JJI COOTBETCTBYIOLIUX
TPYNN CTYAEHTOB OINPEAETSETCS COOTBETCTBYIOIUM pa0OYUM Y4EOHBIM TIAHOM B
cooTBeTcTBUH ¢ TpeboBaHusiMu OI'OC.

JlucTaHIIMOHHBIE TEXHOJOTUH, UCIOIb3YyeMble MPHU peau3allui Pa3IUYHBIX BUJOB
yueOHOi paboThI:

WEB-KOHCyIbTaIlMM 110 TIOATOTOBKE, BBIMIOJIHEHUIO W 3aIUTe KYPCOBBIX U
BBIMTYCKHBIX paboT;

WHAWBUIYalIbHOE OOIIEHHE CO CTYIEHTAMU Yepe3 DIIEKTPOHHYIO MOUTY;
JTUCTAHIIMOHHBIE JIEKIIMU C HWCIIOIh30BAaHUEM HH(POPMAIMOHHBIX IIATHOPM IS
NpoBe/ICHUS BEOMHAPOB OHIaitH Teams, SKype;

UCTIONIb30BaHUE  CHEIHATM3UPOBAHHOTO  oOpaszoBaTenbHOro  moprama WY
https://educa.isu.ru/ misi opraHM3alMu TEKYIIErO KOHTPOJS 3a YCIIEBAEMOCTHIO U
MOCEIAEMOCTHIO.
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JIUCTaHIIMOHHBIE  TEXHOJOTMHW TIPU  OCBOCHUU  JUCHUIUIMH TPHUMEHSIOTCS  C
ucnoip3oBanueM OOpazoBaTesnbHOTO HopTania MpKyTCKOro rocyiapcTBEHHOTO YHUBEPCHUTETA
(Anpec moctryma: http://educa.isu.ru). Tekct nekiui, 3ajaHUs K NPAKTUYCCKUM 3aHITHAM
pa3MenialTcs Mo AUCHUIUIMHAM B COOTBETCTBYIOIIMX pa3/ieNax yKa3aHHOTO WH(OPMAalHOHHOTO
noprana WI'Y. HMHrepakTHBHOE  OOIIEHHWE CO  CTYyIEHTAMHU  OCYILECTBIISICTCS  HA
uHbopMannoHHbIX Iiardpopmax Teams, Skype. Cpokd W IUTaH BHIACOKOH(EPEHIIMU 3a1acT
npernojaBarenb. [Ipu HEOOXOIMMOCTH TPUEM 3K3aMEHA OCYIIECTBIIACTCS B IMCTAHIIMOHHOMN
dopme c wucnonb3oBaHMEM HHPOpPMAIMOHHBIX Iutathopm. WHauBuayanbHOe oOILIEHUE CO
CTYACHTaMH MTPOXOAMT TAKXKE Yepe3 IJICKTPOHHYIO IOUTY MPEIo1aBaTels.

Vill. OHEHOYHBIE MATEPHUAJIBI U151 TEKYHIIEI'O KOHTPOJISI 1
MPOMEXYTOYHOM ATTECTAIIUM

OIIeHO‘lHLIe cpeacrea JJid BXOJAHOI'0 KOHTPOJIH
Tect Ha 3HaHuEe 0a30BBIX pa3aciioB Kypca anre6pbl 1 Ha4daJl aHajin3a MIKOJIBHOT'O KYypcCa

MaTEMaTUKU.

MaTepI/laﬂbl AJIA MPOBEACHUSA TEKYIIECro KOHTPOJIA 3HAHUH CTYAEHTOB

Bun koHTpONs Koutponupyemslie Komrmerenunu,
Ne TEMEL KOMIIOHEHTBI
1/ KOTOPBIX
I KOHTPOJIUPYIOT
csl
OIlK-2.1
1 | Bemonnenue tekymiero nomamHero 3aganus ([3) | Temsr 1-10
OIlK-2.1
2 | IlpoBepounsle nucbMeHHbIE paboThI (I1P) Tewmsl 2, 5,7
OIlK-2.1
3 | AynuropHble KOHTpoJbHBIe paboTh (KP) Tewmsr! 1,4,6,8,9,10
OIlK-2.1
4 | CemectpoBsle pabotsl (CP) Tewmst 3,7
OIlK-2.1
5 | Tect Tema 3
OIlK-2.1
6 | Bompocs! u 3a1aHus K 9K3aMEHY Temsr 1-10

Ilpumepnvle eapuanmaol 0UeHOUHBIX CPEOCME.

Tema 1.

Koumponvnaa paboma

3amava 1. Pemmth cuctemy a) meronom ['aycca, 6) MAaTpUYHBIM CIIOCOOOM C) MCIIONB3YS
npaswio Kpamepa.

2X-y+z2=4
X+3y—-z=7
3X—-y+4z=12

3agaua 2. BEIIOJIHUTE OEHCTBUA:
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3 2 1) 32 1)(3 21 3 2 1)(3 21
11 3| -221 1 3||-4 5 0|+|-4 5 0|1 1 3
2 25 2 251 31 1 3 1)2 25
1 01
3agaua 3. Haiitu panr marpuner |1 3 1|,
2 3 2
Tema 2
IIposepounas paboma

1. HaiiTu KoopauHATHI BEKTOpA E , ecmu A(2,1,2), B( 1,2,2).

2. BbluuciuTh JJIMHY BEKTOpa a = (2,4,—3).

3. Haiitn opt BekTopa a = (2,4,—3).

4. Tlpy KakMx 3HAYEHUSIX O U P BEKTOpH  a = a + ]— 2K u b=4i- 2]7 +ﬂlz
KOJUTHHEAPHBI?

o

BBIUHCIIHTH CKAAPHOE TPOU3BEeHHe BekTopoB d = (2,4,~3) u b=4i -2 +K.
6. Haiitu BeKTOpHOE IIpOU3BEICHHE BEKTOPoB 8 =4 + | — 2k u b =5i — 2] .

7. BBIYHCIHTH CMENIaHHOE MPOM3BEAEHHE BEKTOPOB A — 47+ T+ 2 R, 6 = 5T + 2_1: u
¢ =(2,4,-3)

Tema 3.
Tecm
1. Kakoii yrioBoii KoaQpHUIMEHT UMeeT MpsiMasi, 3aJJaHHasi B IEKapTOBON CHCTEME
KOOpJAWHAT YpaBHEHHEM X+ 2y +6=07
1) 2
2) 0,5
3)-0,5
4) -2
2. Ha xoxoit psimoit nexut Touka A(0,5)?
1) x—2y+2=0
2) 08x—0,6y+3=0
3) 0,8x—0,6y—-10=0
4 X_Y_4
3 2
3. YpaBHeHUe NpSAMO, Mpoxosiiell yepe3 TOUKy A(— 4;—1) NEPHNEHIUKYISAPHO IIPSIMOU
1, :2x—y+3=0, umeer BU[ ...
1) x—2y+2=0
2) Xx+2y+6=0
3) 2x—y+7=0
4) —4x—-y-17=0.
4. Toukoii mepeceueHus mpsMbIX 2x+y+5=0 u 3x-y-10=0 sBnsieTcs Touka
1) (1, -7)
2) (-1,0)
3)(2,1)
4) (1,-1)
5. Kakas u3 JaHHBIX TOYEK JISKHUT Ha TUIOCKOCTH 3X-2y+2Z-1=0
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1) (1,1,0)

2) (-1, 2,1)

3) (1,2,0)

4) (0, 2, -5)

5) (0, 2,-5)
6. Kakoe ypaBHeHUE 3a71a€T TUIOCKOCTh, MPOXOAIIYIO MapauiebHo ocu OX?

1) 2x+3z-1=0,

2) 2y—x-1=0,

3) 52+3y-5=0.

4) 2x+4y+z2=0
7.Kakoil W3 TMepedrcICHHBIX BEKTOPOB SIBISICTCS HOPMAIBHBIM BEKTOPOM IUIOCKOCTH
9x—-6z+14=07?

1) (9,-6,14)

2) (9,-6,0)

3) (0,3-2)

4) (9,0,-6)

X-7 y-2 z-1

8. Kakas u3 1iiockocTei mpoXoAuT MEePIeHIUKYIISIPHO MPSIMOI 3 = > = >

1) —3x+2y-2z+1=0
2) 7z+2y+2-21=0
3) 3x+2y—-2z-10=0
4) 3x—-2y—-2z—-2=0
9.Kakasgs M3 mepeuuclieHHBIX NPSMBIX IMapajuleibHa WM COBHANACT C JAHHOW MPSMOM

x-1 y-2 1z

2 3 4
1) x=1-2t, y=2+3t, z=4t
2) X=2+2t, y=2+3t, z=5+4t
3) x—2=y—3=z—4
2 -4 -2
4) x=2+t, y=3+t, z=4

Cemecmposas paboma
3amaua 1.
JlaHBI KOOPJAMHATHI TPEX MMOCIIEI0BATeLHBIX BepmuH napaienorpamma ABCD (cucrema
koopauHat aekaprosa) B(-1;3), C(3;5), D(-4;-2)
Haiitu:
1) mapamerpuyeckue ypaBHeHUs: CTOPOHBI AD;
2) Ioniajb TpeyroibHUKa, OTceKkaeMoro npsiMoit AD oT KoopAMHATHOTO yTiia;
3)HopmanbHOE ypaBHeHHE BbICOThI DK, omyiieHHON u3 BepumiHbl D Ha CTOpOHY
AB,;
4) nmuny BeicoThl DK
5) yrioBoii ko3 dunuent auaronanu AC;
6) TaHTeHC yrJia MeXy JMaroHaIsIMU TapauieiorpamMmma.
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3agaua 2. Ilo maHHBIM HaWTH YypaBHEHHs IUIOCKOCTH: oOmiee, B oTpe3kax. Haiitu
YPaBHEHHE TapaUIeIbHOM IUIOCKOCTH, IPOXONAINEH Yepes3 M, H pacCTOSHHE MEXIY

napaaijaCIbHbIMHA IJIIOCKOCTSAMMU

Ne Bap. Touku miockocTH Hanpasnsromue M,
BEKTOPBI
2 M,(2,1,0), M,(3,-2,1), M,(4,0,-1) (7,2,3)
Tema 4.
Konmponvnas paboma.
Z (Z2 + 23) ] .
1.Haiitu 3Ha4yeHWe BBIPOKEHHS — Z, =4+51 z,=1+I
Z, , €Clin ' '
z,=9 7i
2.IlpeacraBuTh B TPUTOHOMETPHUUECKOM M IOKa3aTeldbHON (hopMax KOMIUIEKCHBIE
. . 1
ancna Z, =+/3+i z,= 1+./3i z, = 5
3. Pemnts ypasuenne Z° i =0
Tema S.
IIposepounas paboma.
3a0anue 1. (svibepume ooun eapuanm omseema) 3HaueHue npenena lim 26 — X4
X—00 X _|_
3 1.
PaBHO...a) o0; 0) —; B) ——; r) 0; 1)
2 2
: 6+ X
3adanue 2. 3nauenue npenena lim ————— pasno...
x>2 2X° +4x -1
a) oo; 6)1; B %; r) 0; 1)
3aoanue 3. 3navenue npenena lim—-—— pasHo...
P 3 2% —AX—6
a) oo; 0) 1; B)2; r) 0; 1)
Tema 6.
Konmponvnas paboma.
3adanue 1. BoIMUCINTD TIPOM3BOJHYIO GYHKIHU Y = 2x* + Jx+3
X
3adanue 2. BerYUCINTDL NPOU3BOJHYIO QYHKIMU Y = — 1
e —
3adanue 3. BraUCINTH TIPOM3BOAHYIO GYHKIHE Y = X -y X +1
3adanue 4. BelaUCIUTh  3HAUYEHUE MIPOM3BOJHONW  BTOPOro  MOpsAAKa  (PYHKIMH

. T
y =Sin2X + 4X B TOUKe X:Z
3aoanue 5. HaliTh acCUMIITOTBI, TOUKH SKCTPEMyMa, TOUKH Meperuda U mocTpouTs rpaduk

byHKIMK Y = 2X+1+i1
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2
3adanue 6. BerauciuTe Iir‘gw
X— X —

X = cos(2t)

3a0anue 7. HanucaTth ypaBHEHHE KacaTelbHOH K rpaguky (QyHKIMH { 1 2tB
y =1-cos

T
TOYKE t = —
4

Tema 7.
Tecm

3adanue 1. MHOXecTBO 11epBo0OpasHbIX Gynkmun | (X) =¥ umeer BUJ (BBIOEpETE

BapMaHT OTBETA WM HanmuiuTe cBoit). 1) 3¢ +C  2)— %e?’x +C 3)e*+C 4

levic 5)
3

xdx

Jax+1
2 1p(t*-1 2 -1
€ro K BULY ... a) ZI(t —1)dt; 0) EI[tTjdt; B) %I(t —1)dt; r) ZJ(tTJdt,

hiy)

3adanue 3. Jlan unterpan J. X -e ¥dx. Toraa ¢ noMomubio GOPMYIbl HHTETPHPOBAHHS MO

Torna 3amMena nepeMeHHoOM +/2X +1 =t npuBener

3aoanue 2. Jlan unrerpai I

4yacTsIM €ro MO>KHO IpeoOpa3oBaTh K BUY (BbIOEpETe BapHaHT OTBETA UM HAMUIIUTE
CBOM).

a) 3xe ¥ —3fe‘3xdx; 6) %xe-SX _éje-“dx; B) —3xe ¥ +3je‘3xdx;
2

3aoanue 4.3HavueHre HHTETpaIA I
0

5 dx paBHO (BBIOEpETE BapHaHT OTBETA WITH

. /4 1
HaIUIINATEe CBOW). a) arctg0,5; 0) In2; B) 8 ; T) 5 In2; 1)
Cemecmposas paboma
3aoanue 1. Beraucnuthb TUTOIAb burypst OrpaHUYECHHOU JTMHUASIMU:
y=2",y=4,x=0,
3adanue 2. BerunciuTthb oAb ¢burypsl OrpaHUYEHHOM JTUHUSMHU:

y=4—x2, y=X+2.

3aoanue 3. Beruucnuth 00BEM Tena, 00pa3oBaHHOIO BpalieHueM BOKpyr ocu OX
Gburypsl, OrpaHUUCHHON INHUSAMU: Y = —Xx* +5X—6,y =0

3aoanue 4. Beraucnutb 00bEM Tena, 00pa3oBaHHOr0 BpalieHueM BoKpyr ocu OV ¢urypsl,
OTPaHUYCHHON THHIUSIMA: X =,y -1,y =2,y =5,x=0.

3adanue 5. BolUnCAUTD IMHY AYTH KPUBOH Y = J1-x? tarcsin x,0<x<7/9.

Tema 8 Koumponvnas paboma.

3aoanue 1. luddepennmansable ypaBHeHUsT B TOJHBIX Juddepenunanax. Kaxue wus

HUKETIepEUHCICHHBIX YPABHEHUH SBIISIOTCS YPAaBHEHUSIMHU B MOJIHBIX AU(QepeHnanax:

A) ydx +(x+y+1)dy =0; B)xy’ +2x+y=0; C)/x* + y*dx—3xydy =0; D) x*y’ +(x-1)y =0
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3adanue 2. Haiitu obmiee pemenne nudpepeHnransHoro ypapaenns y” =sin3x—2 .

3adanue 3. ano nudpepenunansuoe ypapuenue y’ + 2y’ —3y=4e*. O6muUM BUIOM YacCTHOTO
pEILICHHS JJAHHOTO YPABHEHHUS SIBIISICTCS :
1) y=Ae", 2)y=(A+Bx)e*, 3) y=Ax?e" , 4) y=dAxe"

Tema 9.
Koumponvuas paboma.
26" (n* —1)
3aoanue 1. 3anuinuTe NEepBbIC YETHIPE WICHA A : Z—I
n-1 n:
0 3n Xn
3aoanue 2. HailTu paguyc CXOAMMOCTH YHUCIOBOTO psijia Zn—
n=1 7 (n + 2)
00 _1 n . 0
3aoanue 3. Z:g -X" Yucnooit pstan - CXOJUTCS, BHIYHCIATE [ V23, +25
=1 n(n —1) n=1 e /387 +9
Tema 10.
Koumponvuas paboma.
16! P,-P
1. BbluncnuTh: a) ; 0) =—2; B) Al; 1) CJ.

14131 P,

2. B pacncanmm Ha TOHEACITHHUK IIECTh YPOKOB: airedpa, TeoMeTpus, OHOIOTHS,

auTepatypa, Xumus, Gu3KynbTypa. CKOIBKUMHU CIOCOOAMH MOXKHO COCTAaBUTh paCIUCaHHE
YPOKOB Ha 3TOT JIEHb TaK, YTOOBI YPOKH MATEMATHUKU CTOSTH PSIOM?

3. K maccaxupoB MOryT OOpaTUThCS 3a MOJy4YeHHEeM Ouiera B OJHY U3 Tpex Kacc.

CoObITHS AK(K=1,2,3,4,5) COCTOST B TOM, 4YTO HYXAaeTca B Ouiere x-il maccaxup,

B, (n=123) - 6uner nokynaercs B n-ii kacce. CocTaBbTe COOBITHE, YTO BCE MACCAXKHUPBI

KyIIAT OUJIET BO BTOPOii Kacce?

4. U3 xonons! kapT (36) Haynady BeIHMMaeTcsi ogHa. KakoBa BeposSITHOCTh TOTO, YTO 3Ta
KapTa mectepka Tped?

5. CnyyaitHeIM 00pa3oM BbIOpaiu JBy3HauHOE yKciio. HailTu BepoATHOCTH TOr0, UTO OHO
HE SBJISIETCA KBaJpaTOM LIEJIO0r0 YHCIa.

6. V3 KocTeil TOMHHO CIlydaifHO BBIOpanu oaHy. HailTh BepOATHOCTH TOTO, YTO OHA HE
SBIISIETCS yOJIeM.

7. bpoleHsl 1Be UrpaibHble KOCTU — YyepHas u Oenas. KakoBa BepOSTHOCTH TOrO, 4TO Ha
0eJoii BBINAIO YETHOE YMCIIO OKOB, a Ha YEPHOM — HeueTHoe?

8. Ha Ounbsapaaom crose — mapsl ot Nel mo Ne 15 m eme map «kpect». BUTh MOXXHO
Tr00bIM 1mapoM 1o mo0oMy. HallT BeposSTHOCTH TOro, YTO MpH CllydyailHOM BbIOOpe yAapsT
nrapom Ne7 1o KakoMy-TO JIpyroMy miapy.

9. CnyuaiiHpIM 00pa3oM OJHOBPEMEHHO BBIOMpArOT JaBe OyKBBI M3 33 OYKB PYCCKOTO
andasuta. HaliTu BeposiTHOCTH TOr0, YTO 00€ OHU COTJIACHBIE.

10. U3 konoas! B 36 KapT ciaydaiHbIM 00pa3oM OJHOBPEMEHHO BBITACKHUBAIOT 2 KapThl.
HaiiTi BeposiTHOCTBH TOTO, UYTO 00€ OHU YEPHOI MacTH.

11. CtyaeHT pa3bICKMBaeT HYXHYIO eMy (opMylly B Tpex CIpaBOYHUKAX. BeposTHOCTDH
TOro, 4ro (opmyna okaxercs B 1-oMm, 2-oMm, 3-OM clipaBOYHUKAX, COOTBETCTBEHHO paBHa 0,6,
0,7, 0,8. HaiitTu BeposiITHOCTb TOT0, 4TO (pOpMyJia HALILUIACh B OJHOM CIIPABOYHHUKE.

12. Cuuras, uro B cpeaHeM 15% OTKpBIBAOIINXCS MaJbIX MPEANPHUATHH CTAHOBHUTCS B
Te4eHHUe rojia OaHKPOTaMM, HAUTH BEPOSTHOCTb TOTO, 4TO M3 10 HOBBIX MPEANPUATHIA 32 3TO
BpeMsi 0aHKpOTaMHU CTaHyT He OoJiee ABYX MPEANpUITUN.

13. KakoBa BepOSITHOCTh TOTO, 4TO cpeau 730 maccaxupoB moe3aa YeTBEPO POAMIOCH 23
deBpans?
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14. BeposTHOCTb TOTO, YTO CTYIEHT MpOXHBaeT B oOmexutud, paHa 0,25. Haiitu

BEPOSITHOCTH TOTO, 4TO U3 100 CTYZACHTOB B OOIIEKUTHUHU HE TIPOKUBACT MTOJIOBHHA.

15. KoHTponbHYI0 MO MaTeMmaTuke MpaBWiIbHO BbIIONHAIOT 40% crynentos. Haiitu

BEPOATHOCTh TOro, 4to W3 400 CTyAeHTOB C KOHTPOJIbHOW crpaBsitca He MeHee 180
CTYJCHTOB.

16. BepOHTHOCTB MOSIBJICHUSI COOBLITUS B KaXXJ0M H3 HE3aBHCHMBbIX HCIIBITAaHUI PpaBHaA

0,3. HaiiTu uncno ucnbITaHUi, IpU KOTOPOM HAaUBEPOSATHEMIIIEE YUCIIO MOSBICHUN COOBITUS
B 3TUX UCHBITAaHUSIX paBHO30.

Koumponvnas paboma

1. Jlanbr gBe c.B. X M Y .
X -1 3 4 Yi 2 5
P 0,2 P2 0,6 of 0,4 0,6

2.

a) MOCTPOUTH: MHOTOYT'OJIbHUK paclpe/esieHus ¢.B. X , QyHKIHUI0 pacnpeaeneHus C.B. Y ;
0) HaliTH YKCIIOBBIE XapAKTEPUCTUKK C.B. X U Y (M,D,o);
B) HaliTh M(Z),D(Z), ecim Z =2X —4Y ;
T') COCTAaBUTh PsJl pacipeaencHus c.B. W =X +Y ;
1) HaiThH P{0<W <5}.
H.c.B. 3aana unTerpansHoil pyHkuuei (pyHkIue  pacnpeneseHus)
0 ,x<-1

F(x)={C(x+1)?,-1<x<1

1 ,X>1.

Haitu:

CoNoOARWNE

N Y
BWNRFO

15.

16.

17.
18.
19.
20.

a) C; ©0) Pl<X<3}; B) f(x), HoCTpoUTH €€ rpaduxk;

r) M(x); m) D(x).

Ilpumepmnuiit cnucok éonpocoe K rkzameny (1 cemecmp)
Onpenenurenu BTOPOrO U TPETHETO MOPSAIAKOB U UX CBOWCTBA.
Pemenue cucrem nuHelHHbIX ypaBHEHH MeToaoM Kpamepa.
Martpunel. [IeficTBrs Hal MaTpULAMU U UX CBOWCTBA.
OOpatHas marpuna. Perienue MaTpu4HbIX YpaBHEHUH.
Pemenne cuctem JIMHENHBIX YPAaBHEHUM MaTPUYHBIM METO/IOM.
Panr marpunel. Beruncnenue panra MaTpuiibl 3JIEMEHTAPHBIMU [TPE0OPA30BAHUSIMH.
Pemennie ofTHOPOJHBIX CUCTEM ypaBHEHUM.
Cuctembl TUHEHHBIX ypaBHeHUH. Permenue cuctem metoniom ["aycca.
YpaBHeHUE MPSIMOH C YTIOBBIM KO3 PHUIIHEHTOM.
. YpaBHEHHE NPSIMOH, IPOXOIAIIEH Yepe3 ABE TAHHbIC TOUKH.
. YpaBHeHHe npsiMol "B oTpe3kax'.
. B3aumHoe pacrionoxenne npsiMbix. Yol MEXIy NPSMbIMU.
. BexTopsl B ipocTpaHcTBe. JIMHENHBIE ONepalluy HaJl BEKTOPAMH.
CxkanspHoe NMpOU3BEIECHUE BEKTOPOB U €ro CBOWCTBA. BrluncineHne JUIMHBI BEKTOpa U yria
MEXy BEKTOpaMH.
BekTopHOe npom3BeleHHME BEKTOpPOB M €ro cBoucrBa. Popmyna i BBIYUCICHUS B
OpPTOHOPMHUPOBAHHOM Oasuce.
CmemanHoe npousBeleHHE BEeKTOpoB. PDopMmynia BBIYUCIEHHS B OPTOHOPMHPOBAHHOM
6a3uce. Yca0BrUe KOMIUIAHAPHOCTH BEKTOPOB.
O611ee ypaBHEHUE IIIOCKOCTH B ITpocTpaHcTBe. HenomHble ypaBHEHUS TUIOCKOCTH.
YpaBHEHME MIJIOCKOCTH, POXOAAIIEN YEPE3 TPU AAHHBIE TOUKHU.
Yros Mexay MI0CKOCTAMU. B3auMHoe pacronokeHne miIoCKOCTe.
YpaBHEHMSI IPSMBIX B IPOCTPAHCTBE.
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21.

22.
23.

24.
25.
26.
27.
28.
29.
30.
31.

32.
33.
34.
35.
36.

37.
38.
39.

40.
41.
42.

43.
44,
45.
46.

VYron Mexay NpsIMbIMH B IIPOCTPAHCTBE. Y CIIOBUS MApaICIbHOCTH U MEPICHIUKYISIPHOCTH
IPSIMBIX B IIPOCTPAHCTBE.

KomnuiekcHble uncina, 1eHCTBUS HaJl KOMIUIEKCHBIMU YU CIIAMHU.

['eomeTpryeckasi MHTEPIIPETALUS KOMILIEKCHBIX YKces. MOoaysb U apryMeHT KOMIUIEKCHOTO
qucia.

Omnpenenenue rpynmnsl. [Ipumeps! rpymi.

Yucnossle oCiIe10BaTENbHOCTH. [Ipenen 4ncioBoi mocae0BaTeIbHOCTH.

Onpenenenne PyHKIIUU OT O HOM mepeMeHHOor. CrocoObl 3a/1aHus.

Omnpenenenne npenena Gpyakuuu. OMTHOCTOPOHHUE TIPEIEITHIL.

Teopema 0 eIMHCTBEHHOCTH Ipeesa QyHKIIUH.

Teopema o "3axxaroit" GyHKIUH.

CgoiicTBa nipeesoB G yHKIIHH.

Beckoneuno Oosbmme u OECKOHEYHO Majble (YHKIMH, CBSI3b MEXIy HUMH. Teopema o
CBsI3M OECKOHEUHO MaJloi ¢ mpeenoM QyHKIUH.

IlepBblil 3aMeyaTENbHBIN IIPEE.

Bropoii 3amedarenbHbINA IPEIeN U ero CIeACTBHS.

HenpepeiBHOCTh QyHKITNH B Touke. Kitaccudukanms Toyek pa3pbia.

Omnpenenenue npous3BogHON. [Ipon3BogHBIE TMPOCTEHUIIINX FTEMEHTAPHBIX (PYHKIIUMA.
['eomerpuueckuii, (QU3MUECKUI W XUMHUYECKUH CMBICI TPOU3BOAHOH. YpaBHEHHE
KacaTeJIbHOW U HOpMAJIH.

[Tpon3BoHAs CyMMBI, TPOU3BEICHHS, YACTHOTO IBYX ()YHKIIHH.

[TpousBoaHast CIOKHON QPYHKIIMH.

[TpousBonHas obparHoii pyHkmH. [Ipon3BOHBIE 0OPATHBIX TPUTOHOMETPHYECKUX
GbyHKIHIA.

[Tpon3BOIHBIC BBICIIUX TTOPSIKOB.

[TpousBoaHas MOKa3aTeNbHO-CTEIIEHHOW (PYHKIINU.

Huddepenumupyemocts (GyHKIMH OT OJHOW mepeMeHHOH, muddepennunan. Caszb
T PepeHIIMPYEMOCTH ¢ HENPEPHIBHOCTBIO.

Heobxonnmoe u nocratouHoe ycioBue audepeHuupyeMocTu.

Juddepenunan u ero reomerpudeckuit cmpici. CoiicTBa nuddepenuana.

OTpIcKaHME TOYEK JIOKAIBHOIO 3KcTpeMyMa. Heobxoarmoe 1 1ocTaTouHbIe YCIIOBUSI.
Hanpasnenue BBITYKIOCTH M TOYKHU Teperuoa.

Ilpumepnulit cnucok eonpocoeg K Ixzameny (2 cemecmp)

Omnpenenenue nepBoodpaszHoii. Teopema 06 o01IeM BUIe IEPBOOOPA3HBIX.
HeonpenenenHslii nHTETpaJl.

CBoiicTBa HEOIpeIeJICHHOT'0 UHTETpaa.

®dopmysa MHTETPUPOBAHHUS 110 YaCTSIM.

[IpaBuiibHBIE W HENpaBUJIBHBIE palMOHaJbHBIE JpoOu. VHTerpupoBaHHe NPOCTEUIINX
poOeii.

Pa3noxxeHre npaBuIIbHOM IpoOH HA MpOCTEHIINE.

WuTerpupoBanue UppaoHAIbHBIX QYHKIUI. OCHOBHBIE BUBI 10ICTAHOBOK.
OrnpeneneHne onpeneseHHoro NHTerpaia. ['eoMeTpui4ecKuil CMBICIL.

®opmyna HetoTona-JleitOnuma.

CBolicTBa ONPEEIEHHOTO0 HHTETpaIa.

®dopmysa MHTETPUPOBAHMSI 110 YaCTAM AJIs ONPEACIEHHOI0 HHTErpaa.

OnpeneneHHblil HHTErpaj OT YETHBIX U HEUETHBIX (PYHKIIHM.

Heco6cTBeHHBIE MHTETPAIBI IEPBOTO M BTOPOTO POJIa.

Brruucnenue miomnaau miockoi GUTrypsl.

Huddepenunanbuple  ypaBHeHUs mepBoro mnopsaka. Ompenenenue. Buabl peuieHui.
3anava Komm.
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15. Tuddepennmanbabie ypaBHEHUS EPBOTO NOPSIIKA C pA3IeSIONIMMUCS TIEPEMEHHBIMU.

16. Onmuopoaubie pyHkimu. OgHopoanbie qudpepeHnanTbHbIe YpaBHCHHUS.

17. Jluneiinsie nuddepeHnnanbHbie ypaBHEHHUS IEPBOTO MOPSIKA.

18. VYpaBuenus bepnymim.

19. JTuddepennmanpapie ypaBHEHUS BBICIINX MOPSAIKOB, JOMYCKAIOUIMX MTOHIKEHUE MOPSIKA.

20. Jluneitnble nuddepeHIManbHble ypaBHEHUS BTOPOro MOpsaka. TeopeMbl O CTPYKType
O0IIMX pemIeHHH 0OTHOPOJHBIX U HEOAHOPOIHBIX TU(PEpEeHIINATBHBIX YPaBHEHUH.

21. Jluneitnple  onxHOpoaHble  Au(depeHlraIbHble  YpaBHEHHS  C  IOCTOSHHBIMHU
KodpunrenTamu (TpH ciaydas).

22. Jluneitnble HeonHopoaHble nuddepeHnnanbHble ypaBHEHUS. MeToJ HeompenerleHHbIX
KO3 PHUIIMEHTOB.

23. Yucnosble paapl. Cxonsuirecst YUCIOBbIE PSAAbI M UX CBOICTBA.

24. HeoOx0oIuMBbIH MPU3HAK CXOUMOCTH YHCIIOBBIX PSIIOB.

25. JlocTtaTouyHbIE MPU3HAKU CXOJUMOCTH 3HAKOIOJIOKUTEIbHBIX YUCIOBBIX PSI0B (CpaBHEHUS,
WHTETpaNbHbIH, [amambepa)

26. 3HakorepeMeHHbIE PSJbl. Y CIOBHAS U a0CONIOTHASI CXOJIUMOCTb.

27. 3nakouepenyronmmecs pansl. [Ipusnak JleitOuuma.

28. OyHKIMOHAIBHBIE psibl. O0IaCTh CXOAUMOCTH.

29. Crenennsie paasl. IHTEpBaI CXOJUMOCTH, PAJIYC CXOTUMOCTH.

30. Ompenenenue ciaydaitHoro coObiTus. JloctoBepHOE COOBITHE, HEBO3MOXKHOE COOBITHE.

31. Ompenenenrie cyMMbl U Ipou3BeieHUs: cCOObITUH. [IpoTHBOMONOKHOE COOBITHE.

32. HecoBmectHele coObiTHs. HesaBucumble coObiTHs. OmnpeneneHue MOJHOW —TPYIIIBI
COOBITHH.

33. Kuaccuueckoe omnpeaeneHue BeposSTHOCTHU (YCIOBUS IPUMEHUMOCTH).

34. Teopema YMHOXKEHHUS BEPOSITHOCTCH U CIIOKCHHSI BEPOSITHOCTEH JIJIs1 2-X COOBITHIA.

35. Cxema He3aBUCHMBIX HcnbITanuii bepuymu. ®opmyna bepaymu.

36. Ompenenenue ciy4aitHON BeTMUUHBL. [IMCKpETHBIE U HEMPEPBIBHBIE CyYalHbIE BETUYHHbI

37. 3ak0oH  pacmpeieNeHUsT  JUCKPETHOW  CIIy9alHOM  BEMWYHMHBI.  MHOTOYTOJBHUK
pacripesieneHusl.

38. Ormpenenenue MaTeMaTHUECKOro oxkuaaHuss. dopmyina Ui MaTeMaTHYeCKOro OXHIaHHs
JMCKPETHOM CITy4ailHON BETUYUHBI.

39. CaoiicTBa MaTeMaTHYECKOT'O OXKUIAHUS.

40. Omnpenenenue aucnepcuu. Gopmyna s AUCHEPCUU TUCKPETHON CIIydyailHON BETMYHHBIL.

41. CsaoiictBa qucnepeun. CpelHeKBaIpaTHUECKOE OTKJIOHEHHUE.

Llkana coomsemcmeus 6ann0-peumuHe080U CUCMeMbl OYEeHOK U AKAOeMUYecKou
oyenku, ymeepaicoennas Yuenvim cosemom MCH
HToroseiii ceMeCTpOBBIM PEUTUHT AxagemMudeckas oleHKa
60 — 70 6amioB «YJIOBJICTBOPUTEITLHO
71 — 85 GamnoB «3a4TCHO» «XOPOIIIO»
86 — 100 6anoB «OTIHIHO
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Takum 06pa3oM, UTOTOBast oLeHKa cHOPMUPOBAHHOCTH KOMIIETEHLIUH OIIpenensieTcs
10 CTOOAIBHOW UTOTOBOM OLIEHKE 1O JAUCLIUIUIMHE:

60-85 6amnoB — 6a30BbIH (IOPOTOBBIH YPOBEHB);

86-100 GamnoB — NOBBIMIEHHBIH (IPOJABUHYTHIN) YPOBEHb.

PazpaboTuuk:
Crapmumii npenoaaBarensb Kadenps! TEOPUU

BEPOSITHOCTEN U TUCKPETHOW MaTeMaTHKH /J’ E.3. 3pikoBa

IIporpamMMma cocTtaBieHna B cooTBeTcTBUM ¢ TpeboBanusMu OI'OC BO no HanpapieHUIo
nonarotoBku 38.03.02 MenemxMeHT, npoduitb « MeHeHKMEHTY.

IlporpaMMa paccMOTpeHa Ha 3acelaHuMd KadeApbl TEOPHUM BEpPOATHOCTEH M
auckpetHol matemaTuky «04» mapra 2024 r., npotokos Ne7.

3aBenyoomui kadhenpoin [é/ O.B. Ky3pMun

Hacmoswyaa npozpamma ne mooicem Ovlinb 60CNPOU3IBEOEHA HU 8 KAKOU Qopme Oe3
NpeoeapumenbHo20 NUCLMEHHO20 PA3PEUIEHUs KapeOpbl-pa3pabomyuxa npo2pammal.





