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Pabouas nporpamMmma y‘le6HOfI JUCHUITIIIMHBI «BBICIIas MaTeMaTHKa» pa3pa60TaHa

PabGouast mporpamMa y4eOHOM IUCHMIUIMHBI «BbIcmIasi MaTeMaTHKa» pa3padOTaHa Ha OCHOBaHHHU
(denepaabHOro TroCYAapCTBEHHOTO 00pa30BaTENbHOTO CTAaHAApTa BBICHIETO OOpa30BaHHs MO HAIPABICHHUIO
monrotoBkn  38.03.04 TocymapcTBeHHOE ¥ MYHHUIMIIAIBHOE yIpaBicHHe (YpOBEeHb OakajlaBpHata),
YTBEPXKACHHOTO MpHKa3oM MuHUCTepcTBa 00pazoBanus u Hayku Poccuiickoit @eneparyu ot 13 aBrycra 2020
r. Ne 1016, yueOHOro ImaHa TO OCHOBHOW mpodeccHoHanbHONW 00pa3oBaTeNbHONW IMPOrpaMMe BBICIIETO
00pa30BaHusl [0 HANPABIICHUIO TIOATOTOBKHU «[ 0CyTapCTBEHHOE ¥ MYHUIIMTIAILHOE YIIPABICHUEY.
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1. O01me mos1okeHus

1.1 Ienw u 3a0auu yueoHou QucUuniuHbL

Llenp y4yeOHOW IMCHMIUIMHBL 3aKII0YAETCS B IMOMYYCHHH OOYYAIOIIUMHCS TEOPETHUECKUX
3HaHUM O TEOPETUYECKUX OCHOBaxX aiureOpsl M TIEOMETPUM, a TaKKE€ MaTeMaTHYecKOro aHayn3a,

mddepeHIMATEHBIX  YPaBHEHHSX, TEOPUM BEPOSITHOCTEH M MAaTEeMaTHYECKOH CTAaTUCTUKE C
MOCTICTYIOIIUM TIPUMEHEHUEM HABBIKOB Ha MPAKTHUKE, MOJEIUPOBAHUM MPOIIECCOB W SIBICHUM, KpoMe
TOrO, MPUMEHEHHWE 3HAHWW [0 JUCLIUIUIMHE B HAyYHO-HMCCIIEIOBAaTENIbCKOM M MpodeccCHOHaTbHOM
NeAaTeNbHOCTH. B 1enmoM ke 1enbio Kypca CTaBUTCA M3Y4YEeHHE CIOCOOOB aHaim3a U 00paboTKu
uHpopMalu B Oymymield mpodecCHOHAILHON NeATeNbHOCTH BBITYCKHHUKA, MOHMMAHUE UM OCHOBHBIX
KOHLIENIUN TPUKIAIHON MaTeMaTUKU U MH()OPMATUKU B PacU€THO-3KOHOMUYECKON, aHAIUTUYECKON U
Hay4HO-UCCIIEI0BATENbCKOM, OpraHM3alMOHHO-YIIPABJIEHYECKOH, pacueTHO-(hMHAHCOBOM U
0aHKOBCKOW [1ESTEIHHOCTH.
3agayaMu yueOHOW TUCIUTITUHBI SIBIISIOTCSL:

— 3HAKOMCTBO C OCHOBaMH BBICILIEH, TMHEHHOH alreOphl, U aHATUTHYECKON T€OMETPHH;

— Ppa3BHUTHUE JIOTUYECKUX, TEOMETPHUUECKUX M a0CTPAKTHBIX (HOPM MBIILICHUS;

— 3HAKOMCTBO C OCHOBAMH MaTE€MaTHMYeCKOro  ammapara, HeOoOXOOUMOro [Uii  pelleHHUs
TEOPETHUUYECKUX U MPAKTHUYECKUX 33/1a4, BO3HUKAIOIIUX MPH PadboTe ¢ MHPOPMAIIMOHHBIMHI CHCTEMAMH;

— MpPUMEHEHHE METOOB anreOphl M aHATTMTHUECKON TeOMETPHHU st 00pabOTKU MH(pOpMAIK Ha
KOMIIBIOTEPE;

— pa3BHUTHE HABBIKOB CAMOCTOSATENLHOTO H3Y4eHHsI y4eOHOM JIUTepaTyphl 10 TEOMETPUU U auredpe;

— MpUMEHEeHHe aireOpandyeckoro TOAXoJa K NPUKIAJHBIM — MpoOIeMaM — KOJUPOBAHUIO,
Kpunrorpaduu:

— Ppa3BUTHE JOTUYECKHUX, TEOMETPHUECKUX U a0CTPAKTHBIX (HOPM MBIIILICHHUS;

— TOHUMaHue (POPMATHHOTO MPEICTABICHUS CYIIIHOCTEH peabHON JeHCTBUTETLHOCTH;

— TPUMEHEHHE MaTeMaTHYECKUX METOOB Ul 00paboTku MHGpOpMalMK B MPo(ecCHOHATLHON
NEeSITENbHOCTH;

— BBUIBJICHHE PAa3HBIX CIIOCOOOB PEILIECHHUS UCCIIeI0BATENbCKUX 3a/1a4.

— 3HAKOMCTBO C TEOPETHKO-BEPOSTHOCTHBIM  TOAXOJOM TP COCTABIEHHMM M  aHaJu3e
MaTEMaTHYECKUX MOJIEIEN PeabHbBIX CUTYalnH;

— M3yYeHHE OCHOBHBIX METOJIOB MAaTeMaTH4ecKod 0oOpabOTKM CTaTHCTHYECKOM WH(pOpMAIHH,
MMEIOIIUX MPUMEHEHUE B IPAKTUYECKON JIESITEIbHOCTH OYIyIIIETO BBITYCKHHKA.

— Ppa3BUTHE JOTUYECKHUX, TEOMETPHUECKUX U aOCTPAKTHBIX (HOPM MBIIIIICHHUS;

— TOHUMaHue (POPMATHHOTO MPEICTABICHNS CYIIIHOCTEH peaTbHON JeHCTBUTETLHOCTH;

— TPUMEHEHHE MaTeMaTHYECKHUX METOIOB Il 00paboTku MHGOpMAlMK B MPodecCHOHATEHON
NeATeNTbHOCTH;

— BBISBIICHHUE Pa3HBIX CIOCOOOB PEIICHHS UCCIEIOBATEILCKUX 3a/1a4 MPUKIAIHON MaTeMaTuku U
uH(pOpMaTHUKH.

12. Mecmo yuebnoit Oucyuniunvl 68 CHMPYKMype  OCHOBHOU  NPOGHecCUOHANbHOIL
00pazoeamensnoil NPOZPAMMbL.

JucturuiHa siBIIsieTcsl 00s3aTeNbHBIM dJeMEeHTOM 0a30Boi yactu broka 1 oOpa3oBarenbHOM
MIPOTPaMMBI.

1.3. IlTnanupyempoie pe3ynivmameol 06yuenus no yueoHou OUCUUNIUNHE 8 PAMKAX HIIAHUPYEMBIX
Pe3ybmamos 0c60eHus 0CHOGHOIL NPOPecCUOHAILHOLL 00PA306AMENbHOIL NPOZPAMMBL.
[Ipomiecc ocBoeHUs y4eOHOM MAMCIMIUIMHBI HampaBieH Ha (opMUpOBaHHE Yy OOy4arommxcs
cnenyromieit kommerennun: YK-1 B cCOOTBeTCTBHM ¢ OCHOBHOM MpodeccrnoHanbHoi 00pa3oBaTeIbHOM
nporpamMmmoii «I'ocyrapcTBeHHOe H MYHHIIMIIAJIbHOE YIIPABJIEHUE.
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B pesynbrare ocBoeHHs y4yeOHOM TUCHMILIMHBI OOydYaloIIUICS IOHKEH JIEMOHCTPUPOBATH
CJIETYIOIUE PE3YJIbTATHI:

Kon WNuaukaTopsl AOCTHXEHUS TPO(ECCHOHATBHBIX
Copeprxanue KOMIETEHITUN .
KOMITETCHIIUU KOMIIETEeHIIUH
VK-1 Cr0CO6EH OCYIIECTBIISTH VK-1.1. JlemoHCTpHUpyeT 3HaHHE 0OCOOESHHOCTEMH

CHUCTEMHOTO ¥ KPUTUUYECKOT'O MBILIUICHUS U
TOTOBHOCTH K HEMY.

YK-1.2. [Ipumensiet orudeckue GopMbl U
MPOIIEAYPHI, CITIOCOOCH K PEQIICKCHH TI0 TIOBOIY
NOAXO0J A PEIICHUA COOCTBEHHOU W UYXKOUW MBICTUTEIILHON JCSITCIILHOCTH.
IIOCTaBJIEHHBIX 33]a4 VYK-1.3. AHanu3upyeT UCTOYHUK UHPOPMAITIH

C TOYKH 3PEHUSI BPEMEHHBIX U TPOCTPAHCTBEHHBIX
YCJIOBUI €r0 BOZHUKHOBEHHUS

YK-1.4. Ananu3upyer paHee CI0KUBILIUECS B
HayKe OLICHKU WH(HOPMAIIUH.

YK-1.5. ConoctapnsieT pa3Hble MCTOYHHKHU
WH(GOPMAITUH C TIEJTBI0  BBISIBJICHUST HX
MPOTUBOPEUHIA U TIOMCKA TOCTOBEPHBIX CYKIICHUM.
VYK-1.6. AprymMeHTHpOBaHHO (QOpPMHUPYET
cOoOCTBEHHOE CYXK/ICHUE U OLIEHKY HH(pOpMaIuH,
NPUHUMAET 00OCHOBAHHOE PEIICHHE.

YK-1.7. Onpenensier mpakTHYECKUE MOCIEICTBH
NPEUI0KEHHOTO PEHICHUS 3a/1a4H.

HOMCK, KPUTHUECKUI aHAITN3
U CUHTe3 UH(pOpMaInH,
IPUMEHSTH CHCTEMHBIH

2. O0beM Yy4eOHOIi JAMCHUIUIMHBI, BKJKYAs KOHTAKTHYI0 Pa0doOThl 00y4yaromierocsi ¢
NpenoaBaTesieM U CaMOCTOATE/IBLHYIO padoTy 00y4aroImerocs

OO11as TPyA0EMKOCTh YUeOHOW TUCIUTUIMHBI COCTaBIsAeT 13 3a4eTHBIX €HHUII.
Ounasn ghopma obyuenusn

. Bcero CemecTpbl

Bun yueOHoit paboThl HACOB 1 > 3
AyauTOpHBIE Y4eOHbIC 3AHATHS, BCEIO 100 36 32 32
B Tom uncne:
Y4eOHbIe 3aHATHS JISKITMOHHOTO THTIA 44 16 14 14
[TpakTrueckue 3aHATUsA 56 20 18 18
CamocrosiTeibHasi padora 00y4arOIIUXCS, 341 63 175 103
BCEro
B tom unce:
CaMoOII0Ir0TOBKA 181 33 95 53
[TpakTudeckne 3a1aHusI 160 30 80 50
KoHTpoJib: B NPOMeKYTOUYHOMH aTTeCTALMU 27 IK3aMeH | JK3aMeH | IK3aMeH
(3K3aMeH) 9 9 9
OO611asi TPY10eMKOCTH Y4eOHO# U CIUTIITHHBI 468 108 216 144

Ouno-3aounasn gpopma ooyuenusn
N Bcero CemecTpbl

By yueOnoi paboThI 4ACOB 1 > 3
AyauTOpHBIE Y4eOHbIe 3aHATHS, BCEr0 82 22 34 26
B tom unce:
VY4eOHbIe 3aHATUS JTEKIIHOHHOTO THIIA 38 10 16 12




[TpakTrueckue 3aHATUS 44 12 18 14
CamocrosiTeibHasi pabdora 00y4arOIIUXCS, 359 77 137 145
BCEro
B Tom unce:
CaMonoaroToBka 185 39 71 75
[IpakTuyeckue 3a1aHusl 174 38 66 70
KoHTpoJib: B NIPOMEKYTOYHOM ATTECTALMHU 27 JK3aMeH | DK3aMeH | DK3aMeH
(3K3aMeH) 9 9 9
OO611asi TPY10eMKOCTh Y4eOHO# U CIUTITHHBI 468 108 180 180
3aounan gpopma odyuenusn
N Bcero CemecTpbl

Bun yaeOHO# paboThI 4ACOR 1 > 3
AyIuTOpHBIE YieOHbI€e 3aHATHS, BCET0 66 20 26 20
B Tom uncne:
YyeOHbIe 3aHATHS JICKIIMOHHOI'O THIIA 26 8 10 8
ITpakTrueckue 3aHATUS 40 12 16 12
CamocrosiTeibHasi padora o00y4aroIIUXCS, 375 115 145 115
BCEro
B Tom uncne:
CaMonoaroToBka 201 65 75 61
ITpakTrueckue 3aanus 174 50 70 54
KoHTpoJib: BHA IPOMEKYTOYHOH aTTeCTallNu 27 IK3aMeH | IK3aMeH | JK3aMeH
(3K3aMeH) 9 9 9
OO0uasi TPy10eMKOCTh Y4eOHOM TN CHUILIHHBI 468 144 180 144

3. Conep:xkaHue y4eOHOMH TUCHUIIMHBI

3.1. ebHo-memamuueckuii nian no ouHou hopme ooyuenusn
O06bem aynuTopHbIX 3aHATHH cocTaBiseT — 100 gacos.

O6bem camocTosTensHON padboThl — 341 yac.

DopMBI KOHTPOJIST OCBOCHHUS
Bunas! yue6HO paboTHI, akaIeMUYEeCKHUX YacOB 00yJaromuMucs yaeOHOM
JUCTIATUTHHBI
Texymuit
KOHTPOITb
Konrakrthnast paboTa IpomexyTouHas
OCBOCHHSA
< IIPEnoaBaTes ¢ arrecranus
[ 00yHaronMMucs 6
) 00yJarImuMucs . 00y4aroNmXcsa
S yueOHOH
No 29
Monynb, pa3aen (TeMa) 5 e AACTIHTITAHET
n/m o = O
g | 28 5 =
o o 2 = =) =
m = < = E <
R 7 = = g
o > o] I Jus]
59 o 8 Q ) O
8 © = S = S =
S 8 = Z 8 5
S = 8 g g &
© = = =
2 E =
e S S
(=¥ o
= =
1 cemectp
Tema 1. Jluneitnas
1].°¢ © 99 | 63 | 36 16 20 +
anredpa
Uroro no 1 cemecTpy 108 63 36 16 20 9




2 ceMecTp

Tema 2.
2 | Maremarnueckuii 207 | 175 32 14 18 +
aHaIu3
HToro no 2 ceMecTpy 216 | 175 32 14 18 9
3 cemecTp
Tema 3. Teopus
3 | BepostHocTenH 135 | 103 | 32 14 18 +
MaTeMaTHyecKas
CTATHCTHKA
UToro 1o 3 cemecTpy 144 | 103 32 14 18 9
BCEI'O HACOB 468 | 341 | 100 44 56 27

3.2. ebHO-memamuuecKuil nJ1aH N0 OYHO-3A0YHOU (hopme 00yUeHUs
O0beM ayTMTOPHBIX 3aHATHI cOCTaBIsAET — 82 4acoB.
O0beM camocTosiTeTbHON paboThl — 359 yacos.

Buapl yueOHOM paboThI, aKkaJeMUYECKHX YacOB

DOpMBI KOHTPOJISL OCBOCHUS
o0ydJaromumucs yueOHom

JUCTUTUIAHEI
Texymuit
KonraktHas paGora Igz:;g ggz TIpomexyTouHas
5 [PENOIaBaTENS C R —— aTTecTaius
chc i} 00yJaroIIUMHCS yae6HOi oOy4aromuxcs
0 o
rJ[\/IIT Monynsb, pazaen (Tema) = é AMCTITITHEL
g E = = =
3| 53 . s :
A = = = g
3 2 5 g 8
58 ° 2 Y o 6)
o) b =} IS = =
> 3 = g g 3
5 2| ¢ : : 8
= = =
5 = g
= & g
= =
1 cemectp
1 Tewma 1. Jluneitnas 99 77 24 10 12 +
anrebpa
Hroro no 1 cemectpy 108 77 24 10 12 9
2 ceMecTp
Tema 2.
2 | Maremaruueckuii 171 | 137 34 16 18 +
aHanms
Hroro no 2 cemectpy 180 | 137 34 16 18 9
3 ceMecTp
Tema 3. Teopus
3 | BeposHOCTEii I 171 | 145 | 26 12 14 +
MareMaTuyecKas
CTaTHCTUKA
Uroro 1o 3 cemecTpy 180 | 145 26 12 14 9
BCET'O HACOB 468 | 359 82 38 44 27




3.3. ebHO-memamuuecKuil n1aH no 3a04HOl (hopme ooyuenus
O0BeM ayTUTOPHBIX 3aHATUN COCTABIISIET 66 YacoB.
O6beM caMoCTOATENILHON paboThl — 375 4acoB.

DopMbI KOHTPOJISI OCBOECHUS
Bunsl yaebHO paboTHI, akaIeMUIeCKUX 9aCOB o0yyJaromumucs yaeOHom
JICLUIIIHHBI
Texymuit
K 6 KOHTPOJIb
OHTaKTHas paboTa OCBOCHIISI IIpomexyrounas
E HpeHO,ZIaBaTeJDI C O6ylla}OH_[I/IMI/IC}I aTrTecranusa
0
L§ i} o0yJaromumMucs yaeBHOM 00yYaroIuXxcst
0 o
Ne Monaynsb, pazaen (Tema) 5 § AMCUHILINHBI
n/n ) z 0
5 A 5 = =
= = S
Q s 2 = =) T
S I = g g
S > s 3 -
58 ° 2 0 o o)
e 8 £ g g 2
= Q T 3] 3} 3
< m o o o] 4
S = z z @
g g E
3} = z
S & &
= =
1 cemectp
1 Tema 1. Jluneiinas 135 115 20 8 12 +
anrebpa
Uroro 1o 1 cemectpy 144 | 115 20 8 12 9
2 ceMecTp
Tema 2.
2 | Maremaruueckuii 171 | 145 26 10 16 +
AHAITH3
Utoro no 2 cemectpy 180 | 145 26 10 16 9
3 cemecTp
Tema 3. Teopus
3 BEPOSITHOCTEN U 135 115 20 8 12 +
MaTeMaTH4YecKast
CTaTHCTHKA
Hroro no 3 cemectpy 144 | 115 20 8 12 9
BCET'O HACOB 468 | 375 66 26 40 27

4. Y4yeOHO-MeToAUYeCKOe oODecledeHHEe CAMOCTOSITEJIbHOH PpadoThbl 00y4aroluxcs MO
y4eOHOH TUCHHIIINHE

Tema 1. JIuneiinas anredpa

Ilepeyens M3y4yaeMbIX 3J1eMEHTOB colaep:kaHusi. CHCTeMBl JIMHEWHBIX YpPaBHEHUM:
omnpeneneHue, npumepbl. CBONCTBA CUCTEM  ypaBHEHUI: COBMECTHOCTb, HECOBMECTHOCTD,
OTIpPE/IETICHHOCTh, HEOIpeaeNeHHOCTh. YacTHble M oOmiee pemeHus. DKBUBAIEHTHOCTh CHUCTEM,
JJIEMEHTapHbIe IMPeoOpa3oBaHUsl, COXPAHSIOUIME HSKBUBAJIEHTHOCTh CHUCTEM. METOA MCKIIOUEHUS
HEW3BEeCTHBIX (MeTox ["aycca).

Martpunpsl. Onpenenenue, npumepbl. Omnepanuu HaJ MaTpULaMH, OCOOEHHOCTH aireOpsl
MaTpPHIL. MarpuyHblii  MOJUHOM. OcCHOBHBIE  CBOWCTBAa  OMNEpallMd  HAJ  MAaTpPUIIAMM.
HexoMMyTaTUBHOCTh YMHOXKEHUSI MaTpull. TpaHCIIOHMPOBaHUE MATPULL.

Onpenennrend KBaIpaTHBIX MaTpUll: ONpPEINEICHUE M OCHOBHBIE CBOMCTBA. Ompenemureins
Matpuibsl 2, 3-ro nopsaka. [IpaBuno «rpeyronbHuKoB» (mpaBuiio 3Be3nsl). IlepecranoBku. OOmias
bopmyna Uil BBIYMCICHUS ONpeAeauTene N-ro nopaaka. MuHopsl U anreOpandeckue AONOTHEHUS.
Teopema Jlamaca.



O6parnpie Matpuilsl. EquncTBeHHOCT OOpaTHO# MaTpuibl. CoiictBa OOpaTHON MaTpHIIBL.
Haxoxxnenune npucoeaHEHHOW MaTpHIlbl. ANroput™m moctpoeHus OOpaTHOW MaTpuibl. Perienue
CUCTEM JIMHEWHBIX ypaBHeHUH MeTonoMm OOparHoii MmaTpuiibl. Meton Kpamepa.

Panr marpunbl. ba3ucHblii MuHOp MaTpuinbl. Teopema 0 paHre maTpullbl U €€ CIEACTBUS.
Haxoxnenue panra cryneHdaroil marpuibl. HaxoskneHue paHra paclIMpEeHHOM MaTpHIbl CHUCTEMBI
JIMHEeWHBIX ypaBHeHul. Teopema Kponekepa-Kanemnu.

OpnHOpoaHBIE M HEOJHOPOJIHBIE CHCTEMbI JIMHEHHBIX YypaBHEeHuM. lccnemoBanue cucrem
JIMHEWHBIX ypaBHEHUU. PelieHrne HeonpeAeNeHHbIX CHUCTEM JIMHEUHBIX YpaBHEHUH. basucHeie u
cBOOO/IHbIE Heu3BecTHbIe. CBOMCTBA MHOMKECTB PEUIEHUH OJHOPOJHBIX U HEOJHOPOJHBIX CHUCTEM.
CtpykTypa 00111ero peteHusi HEOAHOPOAHON CUCTEMBI.

KomrmiekcHble yrcia 1 MHOTOUIEHBI. Anredpa KOMIUIEKCHBIX ducel. Anredpanyeckas Gpopma
KOMIUIEKCHBIX 4YHcel. Tpuronomerpuueckas (opma komriuiekcHbIX uyucen. [lokazarenbHas dopma
KOMIUIEKCHBIX uHcenl. CloXeHMEe U YMHOXEHHE KOMIUIEKCHBIX 4YHcell. BpluuTaHue M JeneHue
KoMIUTeKCHBIX yrcen. opmyna MyaBpa. OcHoBHas TeopeMa ANreOpsl.

[Tonstne xBagparuunoir Qopmbl. [Ipumepbl. MaTprUuHO-BEKTOPHBIA BUA KBaJpaTUIHOU
¢dbopmbl. Kanonnveckuii Bua kBaapaTuuHoil Gopmbl. [100KUTENBHO U OTPUIIATEIBHO OMPEACTICHHBIE
kBagpatruaHbie popmbl. Kputepuii CunbBectpa.

BOl'lpOC])I JJIdA CaMOIIOATOTOBKMH.

Cucrembl TuHENHHBIX ypaBHeHUd. Metop ["aycca
Martpuuel. Onepanuu HajJ MaTpulaMu..

Onpenenurenb MaTpullbl. MUHOpBI.

O6parnbie matpulibl. Meroa Kpamepa.

Panr matpunpl.

OO0t MeTo pelIeHus] CHCTEMbI TMHEHHBIX yPaBHEHUH.
KomMruiekcHble uncina 1 MHOTOUJIEHBI.

. KBagpatuunsie hopmsl.

@®opMbI KOHTPOJISI CAMOCTOAATEIbHON PadoThl 00y4yarIMXcsi: IPOBEPKAa OTBETOB Ha
BOIIPOCHI CAMOIIOITOTOBKH.

PN AWN R

Tema 2. MaTtemaTnyeckuii aHaIu3

Ilepeyenb wu3yyaeMbIX 3JIeMEHTOB coJep:kaHMsA. MHoXkecTBa. OJEMEHT MHOXKECTBA.
Omnepauuu HajJ MHOKECTBaMHU: 0ObEeIMHEHHUE, MepecedeHue, pa3HocTh. BrickasbiBaHus. KOHBIOHKIMS
n au3bloHkMs. Jlornueckue cumBonbl. KBanTopsl. OtoOpaxkenus u ux Buabl. Heobxomumoe u
noctarouyHoe ycinoBus. Ilpsmas, oOpaTHas M NPOTHBONOJOXHAs TeopeMbl. OCHOBHbBIE YHCIIOBBIE
MHOecTBa. OrpaHu4YeHHbIE MHOKECTBA. TeopemMa O CyIIECTBOBAHUU TOYHOM I'PaHHM Y OIpPaHMYEHHBIX
MHO’KECTB.

YucnoBble TOCHEIOBAaTEIbHOCTH W OCHOBHBIE JeiicTBUsl Hax HuUMHU. OTrpaHHuYeHHbIE U
HEOTPAaHWYEHHBbIE  IOCJEOBATENIbHOCTH.  beckoHeuHo  Manble W OECKOHEYHO  Oosbline
MOCJIEIOBATEILHOCTH M UX CBs3b. OCHOBHBIE CBOWCTBA OECKOHEYHO MAJbIX IOCIEI0BATEIbHOCTEH.
Cxopnsmmecs TMOCIEIOBATENbHOCTH M MX CBOHCTBAa. MOHOTOHHBIE MOCen0BaTeNbHOCTU. Yucio e.
BTopoii 3ameuaTenbHbIi Tpeaet.

OTtob6paxxenust. Bunasl oroOpaskeHUN: UHbEKTUBHBIE, CIOPbEKTUBHBIC U OMeKTUBHBbIC. DyHKIMA
Kak oToOpaxeHre. OyHKIMOHANbHBIE 3aBUCUMOCTH. CriocoObl 3amanus yHkuuid. ['paduk GpyHkumu.
OcHoBHBIE 3JeMeHTapHble (GYHKUIUM. OCHOBHBIE CBOWCTBA (YHKUMIl: OONACTH ONpeneneHus H
3HaYeHHUH, YETHOCTh U HEYETHOCTb, MEPHUOAUYHOCTh, MOHOTOHHOCTh U Apyrue. CrnoxkHas (QyHKIHA.
Oobpartumocts (pyHKIMH U TOHsATHE oOpaTtHOW (yHKimH. Ilpenen ¢yHKIMUM B OECKOHEYHOCTH U B
TOYKe, pazIuuHble ero ompezaeneHus. Teopembl o mpenenax. CrnocoObl BBIUMCICHUS TPEAETIOB.
Onnocroponnue mnpenensl. [lepBblii U BTOpoOil 3ameuarenbHbIE Mpeneibl. becKoHEYHO Manble U
o0eckoHeuHo Oompmue GyHkmuu. CpaBHEHHME OECKOHEUHO MAabIX. OKBUBAJCHTHBIE OECKOHEYHO
mauible. [lonsiTie HenpepriBHOCTH QyHKIMH. Onpenenenue HenpepblBHOCTUH. CBONCTBA HENIPEPHIBHBIX
Ha oTpeske pynkmmii. Teopemsl Beliepmrpacca u Kantopa Kiaccudukarus Touek paspeisa.



[TonsiTie mpou3BOMHOM, €€ reoMmeTpudeckuid W ¢usmdeckuii cmbica. Juddepenuupyemocts
¢bynkumu B Touke. CBa3p Mexay Aud@epeHHupyeMOCTbIO U HenpepblBHOCThIO. [IpaBuia
middepenumpoBanus. Beruucienne npom3BOAHBIX OCHOBHBIX 3JIeMEHTapHbIX (yHKImiA. Teopema o
IIPOM3BOJHON 00paTHOM (yHKIMU. BbluncieHue Npou3BOAHBIX OOpaTHBIX TPUTOHOMETPUUYECKUX
¢bynkuuit 1 nokaszarenbHoi QyHKIMH. [IponsBoanas cinoxHoil GyHkumu. ['unepboanueckue GyHKIUHN
u ux npousBogHble. Tabmuuma mnpousBoaHbIX. JuddepeHuupoBaHre (QYHKUMM, 3aJaHHOM
napamerpuuecku. [IpousBomHas HesBHOU (yHkuuu. Jlorapudmmueckoe muddepennmpoBanme.
[IpousBogubie BhicMX mOpsSAKoB. @Dopmyna Jleitbnuma. Ilonstue nuddepennmana u  ero
reoMeTpuYecKuii  cmbicil.  [IpuOmmkéHHBIE  BBIUMCICHUS C  mOMoIblo  auddepeHnuana.
WNuBapuantHocTh Gopmbl muddepennmana. duddepeHimansl U MPOU3BOJHBIC BBICIIUX IMOPSIAKOB.
Teopembl 0 mpou3BoaHbIX. Teopembl depma, Posns, Jlarpanxa, Kowm. IIpaBmiio Jlonurans u
PacKpbITHE HEONPEACIEHHOCTEN

[Ipuznak MOHOTOHHOCTH (yHKIMH. OTBICKAaHHE  TOYEK  JIOKAIBHOTO  JKCTpEeMyMa.
Heo6xonumoe u gocraroyHoe ycioBue 3kcTpemyMa (pyHKIMU B Touke. Hanbomblinee n HauMeHbIlee
3HaueHHe (QYHKUMU Ha oTpe3ke. IIpumeHeHHe BTOPOH MPOM3BOAHOM K HAXOXKIEHHUIO AKCTPEMYMOB.
HanpaBnenue BBINYKIOCTH M TOYKM meperuda rpaduka (GyHKUMU. ACUMOTOTHI rpaduka (PyHKIHU.
Cxema wuccnenoBanusi ¢yHkuuu. I[locTpoeHne TpapUKOB OCHOBHBIX 3JEMEHTAPHBIX (DYHKIIHUI.
[IpeobpazoBanus rpadukoB. ['paduk obpatHoii dyHkimu. [lapamerpudeckoe ypaBHEeHHE KPUBOM Ha
IIJIOCKOCTH U B IIPOCTPAHCTBE.

[Toustue uncnoBoro pspa. CxoauMocTs U cymma psja. Heobxoaumoe ycioBue CXOIUMOCTH.
JleiictBust ¢ psnamu. Psnapl ¢ MONOXHUTENbHBIMU wWieHaMmu. [lpusHaku cxomammoctu [lamambGepa u
Komm. Ilpusnak cpaBHeHHs. 3HaKONEpPEMEHHbIE U Yepenyromuecs psaabl. AOCOMIOTHAS U YCIOBHAs
cxomumoctbh. [Ipm3nak JleitOnuma. Teopema Teimopa. Ocratounsiidi wieH psga Teinopa B dopme
Jlarpanxa, Ileano, Komu. ®opmyna Makiopena. Pa3noxeHrne OCHOBHBIX 3JIEMEHTApHBIX (DYHKIMH B
paasl  Telimopa u MaknopeHa W HX HCIOJB30BaHUE Uil NPUOMMIKEHHBIX  BBIYMCIICHUM.
@OynkunoHaneHele psansl. [lonstue paBHomepHON cxogumoctu. llpusnak Belepmrpacca. CteneHHble
panabl. Teopema AGens. Kpyr cxonumoctu. CBoMCTBa CTENEHHBIX PSI0B.

[TonsitTue mnepBooOpasHoil. Heomnpenen€HHblii HHTErpadl M €ro TIE€OMETPUYECKUI CMBICI.
JlelicTBUs HaJ HeomnpeAeaEHHbIMU MHTerpanamu. CBoHCTBa HeompeAeaEHHOro MHTerpana. Tabmuia
OCHOBHBIX HUHTerpajioB. Buecenue ¢yHkiuu mnon 3Hak guddepeHuuana. OCHOBHBIE METOJbI
MHTETPUPOBAHMS: MOJCTAHOBKOM, IO 4YacTsAM, pas3jokKeHHeM. MIHTerpupoBaHUE TPUTOHOMETPUYECKHUX
¢byHkuil. IHTerpupoBanue palMoOHAIBHBIX U HEKOTOPHIX MppalMOHANbHBIX (yHKIMH. [logcTanoBKM
Olinepa.

3anauy, MpUBOJANINE K MOHATHIO OINpeneiaéHHoro uHrerpaia. OnpenenéHHbIl UHTerpan Kak
IIpesie] UHTETPAIBHBIX CyMM. ['€OMETpUUYECKUI U MEXAHUYECKUHA CMBICH ONPEAEIEHHOIO MHTErpaa.
®opmyna Herorona-JleitOnuna. [Ipunoxenne HHTErpaaoB K BBIUMCICHUIO IUIOLIA/IEN MIOCKUX (pUryp,
00BbEMOB TeN U TUIONIA/Iel MOBEpXHOCTEH KpuBBIX. HecoOCTBEHHBIE MHTErpajbl MEPBOrO U BTOPOTO
polla, MpU3HAKKW UX cXoaumocTH. MHTrerpanbl, 3aBucsimiue oT napamerpa. uddepenuupoBanue u
MHTETPUPOBAHUE IO NTapaMeTpy.

[TonsiTue QyYHKIMM HECKOJIbKUX NepeMeHHbIX. HenpepbIBHOCTh (QYHKIHMHM HECKOIBKHX
nepeMeHHbIX. [loBTOpHBIE mpenensl. beckoneunble mpenensl. JuddepeHMpyeMOCTs (QYHKIUH
HECKOJIbKMX MepeMeHHbIX. HeoOxoaumoe u 1ocratouHoe ycinoBus nuddepeHurpyeMoctd QyHKIUN B
touke. Jludpdepenuupyemocts  cinoxHo  QyHkimu.  YacTHple  mpou3BojHble.  [IpaBuia
mudpdepenuupoBanus. [luddepenunan, ero reomerpuyeckuii cmbici. WHBapHaHTHOCTH (QOpPMBI
nepsoro auddepenunana. Popmyna KoHeuHbIX npupaiieHuii Jlarpamxka. Auddepenimansl BbICIIMX
nopsankoB. KacarenbHas mimockocTs K rpaduky (yHKuMu 1ByX mnepeMeHHbIX. [Ipom3Boanas mo
HanpasieHuio. ['paguent. ®opmyna Teiinopa ans QyHKIMM HECKOJIBKUX MepeMeHHbIX. HeoOxoaumble
Y IOCTATOYHbBIC YCIOBUS AKCTpEMYMA. Y CIIOBHBIN SKCTpeMyM. MeToa MHOkuTeNel Jlarpanxa.

BOHpOCbI aJI CaMOIMOATOTOBKM.

1. MmnoxectBa. Onepanuu HaJl MHOXKECTBaMH.

2. Bpbicka3bIBaHMS U JIOTHYECKUE CUMBOJIBI. T€OpeMbl 0 MHOKECTBAX.
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3. Ywucnossle MOCJIE0BATEILHOCTH. Bunnl OCJIEIOBATEILHOCTEH. [Ipenen
MOCIIE0BATEIbHOCTH.

4. OrobpaxeHusi U UX BUJIBIL.
Omnpenenenue ¢ynkiuu. Coricta pyHkuuid. O0paTtHas QyHKITUS.
[Ipenen ¢pynkiun. Teopemsl 0 mpeaenax.
beckoneuHno maibie 1 6€CKOHEYHO OOJIBIINE BEJINYHHBI.
HenpepsiBaocts ¢ynkuuii. Teopemsl Beliepmrpacca u Kantopa.

9. Tlonstue npousBogHOW. [IpoW3BOIHBIE OCHOBHBIX 3JIEMEHTApHBIX GyHKIWK. Tabmuia
MIPOU3BOTHBIX.

10. IlonsTtue nuddepenmnmana.

11. IlpousBoansie u audhepeHIraIbl BBICIINX TOPSIIKOB.

12. UccnenoBanue GyHKIUH C TOMOIIBIO TPOU3BOAHON U TIOCTPOCHHE UX TPa(UKOB.

13. Yucnossie psiibl. CXOAMMOCTH YHUCIOBBIX PSIIOB.

14. CremneHHBIC PsJIBL.

15. ®yHKIMOHANBHBIE PAIBL.

16. Pasnoxxenue snemeHTapHbIX PyHKIUH B psaabl Teitnopa u MakiiopeHa.

17. TlepBooOpa3Hasi.

18. HeomnpenenéHublit HIHTErpai U €0 TEOMETPUUECKUI CMBICTT.

19. MeropI HHTETPUPOBAHUSI.

20. OmpenenéHHbIN UHTETPAT U €rO MPUIIOKECHHUSL.

21. DyHKIUS HECKOJIBKUX MEPEMEHHBIX.

22. Eé npenen, nuddepeHrpyeMocTb, HEMPEPHIBHOCTD.

23. DKCTpEeMyM U YCIIOBHBII SKCTPEMYM.

@opMbl KOHTPOJISI CAMOCTOSITEIbHOH PadoThl 00y4alOIIMXCS: TMPOBEPKA OTBETOB Ha
BOIIPOCHI CAMOTIOITOTOBKH.

N O

Tema 3. Teopusi BeposiTHOCTEl 1 MaTeMATH4YeCKAsI CTATHCTHKA.

ITepeyenb M3ydyaeMbIX 3JieMeHTOB cojep:kanus. CiyuaiiHble coObITUS. Anredpa coOBITHIL.
Knaccuueckoe u cTaTHCTHYECKOE ONpe/ielIeHe BEPOSATHOCTH COOBITHS.

TeopeMbl CIIOKEHMSI M YMHOXKEHHsI BEpOSTHOCTEH. Teopema CIIOKEHUS BEPOATHOCTEN
HECOBMECTHBIX COOBITHH. YCIIOBHas BEpOSTHOCTh. TeopeMa YMHOXKEHHUs BeposTHocTeil. Teopema
CJIOXKEHUST BEPOSITHOCTEN COBMECTHBIX COOBITHIA.

OcHoBHBIE (GOPMYIIBI 1JIs BeposITHOCTEH coObIThil. @opmyiia nmonHoi BeposiTHOCTH. Popmyra
baiieca. ®opmyina bepnyiu. @opmyna [lyaccona.

Bunbl  cinydaliHBIX  BenW4MH. PacmpeneneHue  JUCKPETHOM — CIlyYallHOM — BEJIMYUHBI.
Matematnyeckoe OXUAAHHWE M AMCIEPCHUS YKcia MOSBIEHHUS COOBITHS B HE3aBUCHUMbBIX HCIBITAHUSIX.
HavanpHble ¥ IEHTpaIbHBIE MOMEHTHI.

HenpepriBHble ciydaiiHble BennyrHbl. DYyHKIUSA U MIIOTHOCTh paclpeieseHHs] BEPOSITHOCTEH.
KBantuns. Matemarndeckoe oxxuaanue u aucnepens. Moaa u menuana. MOMEHTBI.

PaBHOMEpHOE pacmpeneneHue.  OKCIIOHEHIMaldbHOE  pacnpexaeneHue.  HopmanbHoe
pactpenenenue. Gynkuus Jlamnaca.

Cucrembl ciaydallHbIX BelnW4YMH. PacrpeneneHne JABYXMEpPHOW CIIy4allHOM — BEJIMYUHBI.
KoBapuanus u kospduuueHt koppensiuu. JInnelinas perpeccus.

3aKoH pacrpeieleHus BEpOSITHOCTEH sl PYHKUIUN CydallHbIX BEJTMYUH.

3akoH Oonpmmx uncen. HepaBencrtBo YUeOwimeBa. LleHTpanbHast mpenenbHas TeopeMa U ee
CJIEJICTBHSI.

CratucThueckue  MeToIbl  0O0paOOTKM  SKCIEPUMEHTANbHBIX  JaHHBIX. | eHepaibHas
COBOKYIMHOCTh H  BbIOOpKa. Tumbl BBIOOpOK. CTaTHCTHUECKOE pachpenesieHue  BBIOOPKH.
Omnupuueckas QyHKIHs pacnpeaenenus. [ ucrorpamma.

Cratuctnueckue oneHku. HecmemeHnHsle, 3(QQEKTHUBHBIE M  COCTOSTENIbHBIE  OLIEHKH.
BriOopounast cpenHsisi ¥ BbIOOpOUYHast AucHepcHs. AHaIM3 CMEIIEHHOCTH BBIOOPOUYHON cpenHel u
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BBIOOPOYHON mucnepcur. HadanmbHBI W LEHTPAJIBbHBIA SMIUPUYCCKHE MOMEHTHI. UMCIIO CTEemeHeu
cB0001b1. OCHOBHBIE 3aKOHBI PACIIPE/ICICHUS CTATUCTUYECKUX OLIEHOK.

TodeuHass U UHTEpPBaJIbHAsA OUCHKHU. JlOBEpUTENbHBIM HUHTEPBAIL. METOJ MOMEHTOB U METOJ
HauOO0JIbILIEro MPaBIONOI00US ISl TOUEYHOM OLIEHKU MapaMeTpOB pacipeesieHusI.

JIOBEpUTENbHBIM HMHTEpBAI Ul  OLEHKM MaTEeMaTU4eCKOro OXHUIAHUSA U CPEIHEro
KBaJJPaTUYECKOTO OTKJIOHEHHSI HOPMAJIBHOTO PacipeeIeHHMs.

ITpoBepka cratuctuyeckux rumnotes. Cratuctuueckas runore3a. OMmuUOKU MepBOro U BTOPOTO
pona. CTaTUCTUYECKH KpUTEpUM MPOBEPKH HYJNEBOM rumore3bl. CpaBHEHHE JBYX JUCHEPCHI
HOPMAaJIbHBIX T'€HEPAJbHBIX COBOKYIHOCTEH, CpaBHEHHE BBIOOPOYHOW CpeaHEH ¢ MaTeMaTHYeCKUM
OXKUJAHUEM, CpaBHEHHE BBIOOPOYHOW [MCHEPCHUU C TeHEepalbHOM UCIEpPCUEH, CpaBHEHUE IBYX
MaTEeMaTHYECKUX OKUIAHUM.

[IpoBepka runoTes3bl 0 pacnpeneaeHuy reHepaibHoil coBokynHocTu. Kpurepuii [Iupcona.

3aBUCUMOCTH MEXIy CIy4ailHBIMH BEJIMYMHAMM B HKOHOMHUKE. THIBI 3aBHCHUMOCTEH.
Jluneiinas cBsizb. Koppensuusi. Perpeccronnblii aHanu3. BpiOopodHoe ypaBHEHHE pErpecCHU.
OTbiCKaHUE MapaMEeTpOB BBIOOPOYHOI'O ypaBHEHHsS] PErpeccud IO HECTPYNIHUPOBAHHBIM U
CIpyHIMPOBAHHBIM JIAHHBIM.

Jucnepcuonnsblii aHanu3. llonatne o nucnepcuoHHOM aHanm3e. PakTOpHAas M OCTATOYHAS
JUCIIEPCHH.

OCHOBHBIE MTOHATUS MHOTOMEPHOTO CTaTUCTHYECKOTO aHainn3a. MeTozsl (pakTOpHOTO aHau3a,
X 005acTb NMpUMEHEHHs. MeToa IaBHbIX KOMMOHeHT. Knaccuduxamus oObeKTOB, OMUCHIBAEMBIX
KOJIMYECTBEHHBIMU U KaYE€CTBEHHBIMU IIpU3HaKaMHu. [Ipumepsl kitactep-aHainsa.

Bomnpoce! Aj1s1 caMONIOATOTOBKH.

Cryuaiinpie COOBITHSI.

TeopeMbl CIIOKEHHSI 1 YMHOKEHHSI BEPOSATHOCTEM.

OcHoBHBIE (POPMYIIBI 17151 BEPOSTHOCTEH COOBITHH.

Bupel ciiyqailHbIX BEIUYMH.

HenpepsiBHBIE CllydaiiHbIE BETUYMHBI.

PaBHOMEpHOE pacnipeneneHue.

Cucremsl Cy4ailHbIX BEJIUYHH.

3aKoH pacrpeneaeH!s BEpOSITHOCTEH sl PYHKIMN CIydallHbIX BEJIUYHH.
3aKkoH OOJIBIINX YHCET.

Cratuctrueckne MeToibl 00pabOTKH 3KCIIEPUMEHTATIBHBIX TAHHBIX.
CratucTuuecKue OLEHKH.

ToueyHnas ¥ MHTEpBAIIbHAS OLICHKU.

13. JloBepuTenpHBI HWHTEpBAN [Ji1 OIEHKM MATEeMAaTUYECKOrOo OXHIAHUS U CPETHEro
KBaJPaTUYECKOTO OTKJIOHEHHSI HOPMAJIBHOIO PacpeIeIeHMS.

14. TIpoBepka CTaTUCTUYECKUX THIIOTES.

15. TIpoBepka rumoTe3sl O pacpeaeICHUN TeHEPATbHON COBOKYITHOCTH.

16. 3aBUCHMOCTH MEXIY CIy4alHBIMU BEJTMUNHAMH B SKOHOMHUKE.

17. JlucniepcMOHHBIN aHAIIU3.

18. OcHoBHBIE TOHATHS MHOTOMEPHOT'O CTaTHCTUYECKOTO aHAJIH3a.

@DopMbI KOHTPOJIA CAMOCTOSATEJBbHON pPadoThl 00y4arIIMXCHA: IPOBEPKAa OTBETOB Ha
BOIIPOCHI CaMOIIOATOTOBKHU.

CoNoOR~WNE

e S
N e o

5. MoH/ OLIEHOYHBIX CPEACTB /Jisl IPOBeeHUs TeKylleil 1 NMPOMe:KYTOYHOH aTTecTauuu
o0y4Jaromuxcs no y4e0Hoi THCHUIINHE

5.1. @opma npomesccymounoit ammecmayuu 00yuaOu|e2oca no yuedHoi OucyunaIuHe.

KOHTpOJBHBIM MEPONPUATHEM TPOMEKYTOUYHOM aTTecTallud OOy4YaIoOImUXCS 0  y4eOHOM
JTUCLUILTHHE sBJIsieTcs 3k3aMeH (1-3 cemecTpbl), KOTOPBI TPOBOJUTCS B YCTHOH (opMme.
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5.2. Ilepeuenv komnemenyuil ¢ yKkazanuem Imanog ux opmupoeanus 6 npoyecce 0C60eHU:

00pazosamenbHOll NPOPAMMBL.

KommoneHTsl

WNuukaropsl
Kox Conepxanue KOMIICTCHLIHH, JOCTHKEHHS
CTEIEeHb UX 0 PesymnbraTer 00ydeHus
KOMIICTCHIINH mpoheCCHOHATLHBIX
KOMIICTCHIAN 11 OCBOCHIIS p :
KOMIICTCHITAN
VK-1 Crocoben KoMmonenTst VK-1.1. 3HaTh: OCHOBHBIC
OCYIIICCTRIATS KOMIICTCHIINH I[eMOHCTpI/IpyueT 3HaHWE | TOHATHS U KaTerOpyu
oric COOTHOCSATCS C 0ocoOeHHOCTEH KPUTUYECKOIO aHAIH3a
ITOUCK
’ . colep kaHueM CHCTEMHOTO U W CHHTE3a HH(HOPMAITHN
KpUTHHICCKIH JUCLHILIAHEL, 1 KPUTHYECKOTO
aHaJn3 1 CMHTC3 KOMIIETECHIIUS MBIIIJICHUS U YMeTh: OCYLIECTBIIATh
uH(pOpMaIINY, peanusyercs TOTOBHOCTPH K HEMY. MTOMCK, KPUTUICCKUI
IPUMEHSTh YaCTHYHO YK-1.2. [Ipumensier aHaJIu3 U CUHTE3
CHCTEMHELA JIOTHYECKUE (bopMLé u nH(pOpMAIHH, }
MPOLCAYPHI, CIIOCOOCH K | MPUMEHSATh CUCTEMHBIN
HOJAXOMI OJIA POLCIYPEL, p
peduekcnuun o TOBOLY MOAXO/I JUTSI PEIICHUS
CIICHUS N %
p COOCTBEHHOM U 9yKOMH IMOCTaBIICHHBIX 33724
ITOCTaBJICHHBIX T —
3a1a4 JEATENbHOCTH. Brnaners: HaBbIKaMHU

YK-1.3. Ananusupyer
WCTOYHHMK HHPOPMAIH
C TOUKH 3pEHHUS
BPEMEHHBIX U
POCTPAHCTBEHHBIX
YCJIOBUH €ro
BO3HMKHOBEHUS
VYK-1.4. Ananuzupyet
paHee CJIOKHBLINECS B
HayKe OLIEHKH
uHpopMaIHy.

YK-1.5. Conocrasiser
pasHble UCTOYHHKH
HH(OPMALMHU C LETbI0
BBISBJICHUSI WX
IIPOTUBOPEUYUH U ITIOUCKA
JOCTOBEPHBIX
CYXKIEHUM.

YK-1.6.
ApPryMEHTUPOBaHHO
¢dbopmupyer
COOCTBEHHOE CYKIECHHE
U OlLIEHKY HH(OPMAITUH,
MPUHUMAET
000CHOBaHHOE
pelieHue.

YK-1.7. Onpenenser
MIPaKTUYECKHE
MOCJIE/ICTBUS
MPEISIOKESHHOTO
peLIeHHs 3a/1a9H.

MIOUCKA, KPUTHYECKOTO
aHaNM3a U CUHTE3a
uH(pOpMAaIHH.

5.3. Onucanue noxazameneii u Kpumepuee OueHueanus Komnemem(uﬁ HaA pa3indHbIX
amanax ux ¢)opmupoeanuﬂ, onucanue wKajil OueHuUBaAHuA.

Kon

| JTansl

| HNHucTpyMeHT, ‘

IToxa3aTe/ib OlleHUBAHMSI
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KOMIICTCHIIUH (hopmupoBanus OLICHMBA O KOMIICTCHIIHH
KOMIICTCHIHI c¢(pOpMHPOBAHHOCTD
KOMIICTCHIUH

VYK-1 Oran [TpakTrueckue 3aganus® | A) MOJHOCTHIO ChOpMHUpPOBaHA - 5
dbopMupoBaHUs Dx3amen™ OayIoB

3HAaHUEBOM b) wactuuno chopmuponana - 3-4
OCHOBBI Oaina

KOMIIETEHLUI C) ne chopmupoBana- 2 1 MeHee
(oTan OayIoB

dbopmupoBaHUs
CoJIepKaTeNIbHO-
TEOPETHIECKOTO
Oa3uca
KOMIIETEHITHH )
JlexunoHHbBIE 1
MPAKTHYECKUE
3aHATHUSA 110 TEMaM:
Tema 1. Jluneitnas
anredpa

Tema 2.
MaremaTudeckuii
aHaIN3

Tema 3. Teopus
BEPOSATHOCTEU U
MaTeMaTuyeckas
CTaTHCTHKA

*XapakTepuCTUKH HMHCTPYMEHTOB  (CpPeICcTB), OLEHHUBAKIIUX CHOPMUPOBAHHOCTH
KOMIIeTeH LN M.

IIpakTnyeckoe 3agaHMe — DOTO YAaCTHYHO pPETIAMEHTHPOBAHHOE 3aJaHHe, HMEIOIIee
AITOPUTMHUYECKOE WJIM HECTaHJApTHOE peIlIeHHE, IO3BOJIIONIEe TUarHOCTHUPOBATh  YMEHHUS
UHTETPUPOBaTh 3HAHMSI PA3IMYHBIX HAY4YHBIX OO0JIACTeH, apryMEeHTHPOBaTh COOCTBEHHYIO TOUKY
3peHHs, JI0Ka3bIBaThb MNPABMIIBHOCTh CBOEH MNO3MLUH. MOXET BBINOJHATHCS B HMHIUBHYalbHOM
MOPSAJIKE WIN TPYTION 00y4aromuxcsl.

JK3aMeH — KOHTPOJIbHOE MEpOINpHITHE, KOTOPOE MPOBOJAUTCSA MO y4yeOHOM JUCHUIUIMHE B
BUJIE, MIPEIYCMOTPEHHOM Y4E€OHBIM IIJIaHOM, 10 OKOHYaHMU W3YYEHHUs Kypca. 3aHATuE ayJUTOPHOE,
MIPOBOJIUTCS. B YCTHOW MJIM MHMCBMEHHOHM (hopMe C HCIONb30BaHuEM (DOHJIOB OILEHOYHBIX CPEACTB IO
y4eOHON AUCLUIUIMHE.

5.4. Tunosvie KOoHmpobHBIE 3A0AHUA UTU UHbIE MAMEPUAITBL, HEOOX00UMDbLE OJ1S OUECHKU
3HAHUIL, yMEHUIl, HABBIKO8 U (U1U) Onblma 0esasme1bHOCHU, XapaKmepusyiouux 3manst
dopmuposanun komnemeHnyuil 6 npoyecce 0C60EHUA 00PA308amMenbHOU NPOZPAMMDBL

Tekymas arrecranus:

IIpakTnyeckue 3aJaHus 1JI1 CAMOCTOSITE/ILHOM PadoThI CTYACHTOB.

3amanme 1.
( -4 2 1 \

1./lana matpuna A:| 2 5 -1 | . Ecniu A — B = E, rne E — equHUYHAsI MaTpuIia TOTO e
1 -1 3

pa3Mmepa, 4To U Matpuua 4, To MaTpulia B paBHa ...
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2. OmpenenuTenb paBeH ...

o - &
N N
w o o

21 91
2.2 97
2.3 83
2.4 89
( 2 -1
3. ObparHOU A1 MaTpUIIBl 4= SIBIIIETCA. . .
-3 2

4. Kakoii Oyner cucrema JIMHEHHbIX YpaBHEHUI:

JX+2y+/iz:3
L4x+5Y+Z:6

5. Bektopsl & = i+ jr+ 2k u b =m-i— J+4K szaumuo NIEPIEHANKYJISIPHBL, €CIIU 3HAaYCHHE
rapaMerpa M paBHoO ...

6. Ha nuneiinom npocrpanctse L 3anana onepanus . ..
6.1 X+Yyel anamobex X,yel

6.2 XxYel mmmooex X, yeL

X

63 — € L nns meo6eix X,yel
y

6.4 X’ el anamobeix X,y el
-4 2 1 \

1 -1 3

8. liuHa mepreHanKysIpa, OMyIeHHOTo U3 Havala KOOPIUHAT Ha MPSIMYI0, 3aJaHHYIO
ypaBHeHueM 3X — 4y — 10 = 0 paBHa ...

7. Marpuue 2 5 —1J COOTBETCTBYET KBaJpaTHuHas popma f (Xy; %53 X)), paBHas ...

9. VYpaBHeHHE IOBEPXHOCTH BTOPOTO Mopsaka 3X>+2y?+622+6X-24z+21=0
OTIPEAEISeT ...

10. Bepmmna napaGomnouna 3x° + 4y? - 12x — z = 0 uMeeT KOOpPIUHATHL:
11. Mdausl Tpu MmuOXecTBa: A = {11; 13; 15; 17}, B={10; 11; 12; 13} u

C=1{10; 11; 12; 13}. Torna, 4nucio 3IEMEHTOB MHOKECTB D= AU(B\C) PaBHO. ..

f(x):—"XJ“?’

2
12. O6nacts onpenencHus X" +9X+4 ypeer Bun ...
GbyHKITII

15



lim (1+iw6x

13. Tlpenen X—>°°\ ‘?’X) paBeH ...

f(x)= X—2
14. Toukoii pa3peiBa HyHKITUN (X + 5j Inx SABJSAETCA TOYKA ...
fog=_3
15. IlpousBoaHast BTOPOTO MOpsiaKa PyHKITIH 2X+3 paBHa ...

16. Oynkuus Y = f(X) onpenenena na npomexytke (-5; 4). Ha pucynke Hibke nzodpaxken rpaduk
€€ MPOU3BOJIHOM.

lyl=l71()

=
%Y

|5
I
I
|

Pucynok. I'paduk npoussomHoit pynkuuu y = f(X)
Torna Toukoi MmuHuMyMa QyHKIMHU Y = F(X) SIBIFETCS TOUKA ...

"(X) =x —12x
17.Ilpon3BoaHas pyHKIUUA HMEET BU] f (X) X . Torma, xonmuyecTBO Touek meperuda

rpaduka QyHKIUH y=1(x) paBHoO ...
18. I'opuzoHTanbHas acKMOTOTA rpaduka (ngKuHI/I UMEET BUL ...

y(x) =2x —3x

a
F(x)= X" +2x* +x+1
20. TIpwm kakux 3Ha4YeHHsX a U b pyHKIus 3 SBIISIETCS TIEPBOOOPA3HON

2
s Qs | (%)= (2x+1) ,

19. Muddepenmman GyHKImm npu x = 10 mw Ax = 0,1 paBeH ...

f(x) = FEPX

21. MHOXeCTBO IepBOOOpa3HBIX (HYHKIIUU HIMEET BULI. ..
22. Tlnomanp ¢purypsl, n300paKEHHONW HA PICYHKE HUKE,

y A i
| y=2%
1
1
16
=3
1 X
1 B
0 4 X
paBHa ...
' —
23. O6mee pemenre nudPpepeHInaTLHOTO YpaBHEHUS Xy'+y=In X+1HMCCT BU] ...

24. ITpubmmxennoe 3HaueHue ¢pyukiuu Z = f(X,y) = 3x2 - 9Xy + y B Touke
16



A(1,07; 2,94), BeunciieHHOE C TOMOIIBIO TOHOTO AuddepeHiinana, pagHo ...

25. Monysih KOMIIEKCHOrO YHCTa Z ?1_ V3:i paBeH ...
0

Z 2 +3
26. CymMMa 4HCIIOBOTO psija 4= : paBHa ...

27. Pamumyc cXOOMMOCTH CTENEHHOTO psina paBeH 5. Torjga MHTEpBaJI CXOAMMOCTH 3TOTO psija
uMeeT BUJ ...

_uh 32
28 Eem f(x)=x*+5x"—x*+2

Teiinopa o crenensiM (X-1) paBeH ...

, To K03 durment a3 paznoxeHuss JaHHOW (YHKUIUH B psij

29. U3 ypHBI B KOTOPOW HAXOJATCs 6 OembIX MIapoB U 4 YepHBIX IIapa, BBIHUMAIOT OJHOBPEMEHHO 4
mapa. Torma, BEpOSITHOCTH TOTO, YTO M3 YETBIPEX OTOOPAHHBIX IMIAPOB TPU OKAXKYTCS OEIBIMU
UrpanpHasi KocTh OpocaeTcs aBa pasza. Torma, BEpOSTHOCTh TOTO, YTO CyMMa BBINABIIMX OYKOB HE
MEHBIIIC JICBATH PaBHA ...

30. baHk BBIIAT MATh KPEAUTOB. BEpOSITHOCTH TOTO, YTO KPETUT HE OyJEeT IMOraiieH B CPOK paBHA
0,1. Torna, BEpoATHOCTH TOTO, YTO B CPOK HE OyAyT MOraiieHbl TPH KpeauTa paBHa ...

31. Maremarudeckoe OXHIAHHE JUCKPETHOH CIydailHOH BEIMYHMHBI, 3aJaHHOH 3aKOHOM
pacnpeneneHus: BEpOsITHOCTEN:

X 3 5
p pl p2

Torma, 3Ha4eHNE BEPOSTHOCTH P2 PaBHO ...

32. HenpepbiBHAs ciiydaiiHas BeJIMUnHA 3a/1aHa GyHKIMEH pacripeieieHus
[o ioe  x<0

2X
fX)=y— ide 0<x<5

125
|0 i0e >5
Tornma ee nucnepcus paBHa ...

33. HenpepbIBHas clyuaifHas BeTMUMHA <L 3ajaHa QyHKIMEH pacipe/iesieH s BEPOsSTHOCTEH:

(0 e  x<0
u@:JE ide 0<x<7
7

Torma ee JUCTICpCUA paBHaA ...

34. U3 renepaibHOM COBOKYITHOCTH M3BJI€UE€HA BBIOOpKa 00bema N = 50:
1 1 1
i 1 2 4 5
4 1 2
i 9 0

Toraa, HecMeleHHas OIIEHKAa MaTeMaTHYECKOTO OXKHIaHUs paBHA ...

35. U3 reHepanbHON COBOKYITHOCTH M3BJIeUeHa BbIOOpPKa oObema N = 114, MOJUTOH 4acTOT KOTOPOM
HNMECT BU:
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It

I

I

I

|
—-———

I |

I |

| |

I |

I |
o o o o |

I |

1

4 8 12 16 20 RS

Torna unciio BapuanT Xi = 12 B BBIOOPKE PaBHO ...

36. Ilpm mocTpoeHWH BHIOOPOYHOTO YpPaBHEHHUS MAPHOW pErpeccMd BBIYUCICHBI BBHIOOPOYHBIN
kodddunuent koppensuuu B = -0,66 u BEIOOpOUYHBIC CpeHHME KBAAPATUYCCKHUE OTKJIOHEHUS 0X =
2,4ucY =1,2. Toraa BeiOopouHbIii K03 dupeHT perpeccut X Ha Y paBeH ...

Ilepeuenv 6onpocoe ons npomedcymounoti ammecmayuu Ha 3x3amene (1 cemectp):
Teopernyeckuii 0,10k BONPOCOB:

N~ wNE

MaTpHIIbI.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.

Marpuisl 1 UX BUIBI.

Omnepanuu HaJl MaTpUIIAMHU.

Crnenuduyeckne CBONCTBa MATPUYHOTO YMHOXKECHHMSL.

Brruncnenue onpeaenuTeneil KBaapaTHbIX MaTpull 1, 2 1 3-T0 MOPSIIKOB.

MuHOp U anredpanyeckoe AONOIHEHUE 3JIEMEHTA MaTPHILIbIL.

Teopema Jlamuaca.

CaoiicTBa onpeaenuTenel, BpITeKaromue u3 Teopemsl Jlamaca.

Oo6patHas marpuna. Heo6xoaumoe 1 10CTaTOUHOE YCIOBUE CYILIECTBOBAHMS 0OpaTHOM

ANropuTM BBIYUCIECHUS OOPaTHONW MaTPHIIBI.

Panr matpuibl ¥ €ero BEIYKCIEHHUE.

Teopema o0 paHre MaTpHLIBI.

Cucrtemsl muHEHHBIX ypaBHeHUN — CJIAY u ux marpudnas ¢oopMa 3armcH.
Merton ob6partHoit Mmatpuibl perienust CJIAY.

Merton Kpamepa pemenus CJIAY.

Mertop I'aycca pemenns CJIAY.

Teopema Kponekepa Kanemnu.

Cucremsl OTHOPOJIHBIX ypaBHEHUN. DyHAaMEHTAIbHASI CHCTEMA PEIICHUI.
BekTopbl Ha MIOCKOCTH U B IPOCTPAHCTBE.

Onepanuu Hal BEKTOpaMHU.

PazmepHOCTh 1 0a31c BEKTOPHOTO MTPOCTPAHCTBA.

[Tepexon kK HOBOMY Oa3ucy.

JIunelinble onepaTopsl.

CoOcTBeHHBIE BEKTOPBI M COOCTBEHHBIE 3HAUEHHSI IMHEHHOTO ONepaTopa.
KBanparuunsie GopMsl.

3HaKOONPEAEICHHOCTh KBAAPATUIHON (POPMBI.

Mertonb! 3a1aHis ypaBHEHHE MIPSIMOM HA MJIOCKOCTH.

OKpy’>KHOCTb U IJIIHIIC.

['unepOomna u mapabo:a.

YpaBHEHUE TJIOCKOCTH U MPSAMOW B MPOCTPAHCTBE.

[IpoctpancTBeHHbIE QUTYPBI.

IIpakTu4yeckuii 0,10k BONPOCOB:

18



(—4 2 1\

1. lana matpuna A:| 2 5 -1 | .Eciu A — B = E, rae E — enuHUYHAs MaTPUIA TOTO e

1 -1 3
pasmepa, 4To U Marpuua A, To MaTpuiia B paBHa.
4 1 5
2. Onpenenutens 170 PaBeH ...
0 2 3
( 2 -1
3. ObpatHol A1 MaTpULbl 4= SIBJISIETCA MaTpHIia ...
-3 2

4. CucreMa JIMHEHHBIX YpaBHEHHIA

JX+2y+/iz:3
6

4x T S5y + 1 =
Oyzer ...
5. Bextopel d = i+ ]+ 2k ub=m-i— j+ 4K 3aumuo NEPIEeHINKYIISIPHBI, €CITH 3HAYCHHE
napamerpa M paBHoO ...

—421\

1 -1 3

7. JlnuHa nepreHuKyIspa, OMyIIeHHOro U3 Hayajla KOOpAUHAT Ha MPSIMYI0, 3aJaHHYIO
ypaBaenueM 3X — 4y — 10 = 0 paBHa ...
8. Bepummna napa6onouna 3x2 + 4y? - 12X — z = 0 UMeeT KOOpAMHATHI:

10.1  (20; 0; -12)

6. Matpuue 2 5 —1J COOTBETCTBYET KBajpaTuuHas (hopma f (X4 X,5X3), paBuas ...

10.2  (3;4;-1)
10.3  (4;3;12)
104 (-2;0;12)

Iepeuenv 6onpocos Ons npomedcymounol ammecmayuu Ha Ik3amMmeHe (2 cemecTp):
Teopernyeckuii 0,10k BOIIPOCOB:

MmuosxectBa. Onepanuu HaJ MHOXECTBAMHU.

AOCOIIOTHAs BEIMUMHA IEUCTBUTEILHOTO Yrciia. OKpEeCTHOCTh TOYKH.
DyHKIMSA U €€ OCHOBHBIE CBOMCTBA.

OCHOBHbI€ 371eMEeHTapHbIe (PYHKIIUH.

[Ipenen yncnoBoi MOCIEI0BATENBHOCTH.

[Ipenen GpyHkmmu B 66CKOHEUHOCTH U B TOUKE.

beckonewuHo maibie 1 6€CKOHEYHO OOJIBIITNE BEIMYHHBI, UX CBOHCTBA.
OCHOBHBIE TEOPEMBI O MPEAECIIAX.

[Ipu3Haku cyniecTBOBaHUs Mpeaena.

10. 3ameuaTenbHBIC TIPEICITHL.

11. HenpepsiBHOCTb (PYHKITHH.

12. CsoiicTBa QyHKIINU, HEMPEPHIBHON B TOYKE.

13. CaoiicTBa (yHKIIUU, HEMPEPHIBHOM HA OTPE3KE.

14. Metoapl BHIYHMCIICHUS MTPEACIIOB.

15. Omnpenenenrie MpoOU3BOIHOM.

16. ®wusudeckas, SKOHOMUYECKAsi U TeOMETpUYIECKas TPAKTOBKA MOHITHS TIPOU3BOIHOM.

LCoNoOAEWNE

19



17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.

3aBUCUMOCTh MEXKTY HEIPEPHIBHOCTHIO U UGB (HEepeHITUPYEMOCTHIO (DYHKITHH.
OcHoBHbIE NTpaBUiIa JUPPEPEeHIINPOBAHMUS.

[TpousBoaHAas CIOKHON M 00paTHOM (DyHKIMU.

OIacTUYHOCTh (PYHKIUH.

Teopema @epma.

Teopema Pots.

Teopema Jlarpanxa.

[IpaBuiio JlonuTasns.

JlocTarouHoe yclioBHE BO3pACTaHUs M YObIBaHUS (DYHKITUH.
3HaKOONPEAEICHHOCTh KBaAPATUYHON (POPMBI.

Heo6xonumoe yciioBue CyliecTBOBaHUS SKCTpeMyMa (DyHKIINH.

Cxema uccienoBaHust QyHKIMM Ha SKCTPEMYM.

Beimykiocts ¢pyakuuu. Touku neperuba. TeopeMbl 0 HEOOXOAUMOM U O TIOCTaTOYHOM

yCJI0BHUU nepem6a.

30.
31.

32

33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49.
50.
51.
52.

AcumnToTsl rpaduka QyHKIMHA U UX BHIBL.

O6w1as cxema uccineoBaHus QyHKIMU U TOCTPOSHUS UX I'PaHKOB.
Juddepennman GpyHKIUN U €ro CBOMCTBA.

[TepBoobpa3znas ¢pynkuus. Teopema o mepBoOOPa3HBIX AJi OJHON (PYHKIUU.
Heonpenenennplii nHTErpaIL.

CBoiicTBa HEONpe1eIeHHOI0 HHTEerpaa.

WHTerpaiibl OT OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIUI.

MeTo1bl HHTETPUPOBAHUSA: METO/ PA3JIOKEHHUS.

MeTo bl UHTETPUPOBAHUSA: METO]] 3aMEHBI IEPEMEHHOM.

MeTo/1bl HHTETPUPOBAHUSA: METO/I UHTETPUPOBAHUS 110 YACTSIM.
WNuTerpupoBaHue MpocTeHIINX pariioHaNIbHbBIX APOOEH.

WHTerpupoBaHue HEKOTOPHIX BUAOB UPPALUOHAIBHOCTEH.

WHTerpupoBaHie TPUTOHOMETPUYECKUX (DYHKITHIA.

Wurerpainsl , «Hebepymuecs» B 3I€MEHTAPHBIX (DYHKIUAX.

[ToHATHE UHTETPATBHON CYMMBI U €€ T€OMETPUYECKUN CMBICIT.

[TonsiTHe onpeieeHHOro HHTErpaia — Kak IMpe/elbHOe 3HaU€HUE UHTErPAIbHON CyMMBI.
I'eomeTpuyeckuii CMBICI OIIPEEICHHOTO HHTErpaa.

DKOHOMMYECKHUI CMBICII OTIPEAETICHHOTO HHTErpasa.

JlocTaTO4HOE YCIIOBHE CYIIECTBOBAHUS OIPEIEIEHHOTO HHTErpaa.
CBoiicTBa onpeieICHHOTO UHTETpaia.

Teopema o cpenHeM.

®dopmyna HeroTona - Jleitoawua.

Crnenuduka UCIonb30BaHUS METO/1a 3aMEHBI IEPEMEHHON ¥ METO/]a UHTETPUPOBAHUS IO

JacCTAM MPUMCHHUTCIIBHO K OIIPCACICHHOMY HHTEIrpaly.

53.
54.
55.
56.
57.
58.
59.

Brruucrienne miomanu miockux GUryp u UCrosib30BaHUEM ONPEeAETIeHHOTO HHTErpaa.
Brruucnenne oobema Te BpalieHus.

Heco6cTBeHHbII HHTETpal.

[TpubnrxeHHOE BBIUMCIIEHUE OIIPEIETIeHHBIX HHTETPAJIOB.

Hcnonp3oBaHue MOHATHS ONPEAEIEHHOIO UHTETPajla B 3KOHOMHUKE.
JuddepennmanbHoe ypaBHEHUE U €T0 PEIlIEHUE: OCHOBHBIE OIPE/IEIICHUSI.
HuddepennmansHoe ypaBHEeHHE IEpBOro mopsiika. Teopema o CyliecTBOBaHUU U

CANMHCTBCHHOCTU PCIICHUS.

60.
61.
62.
63.

Henonnoe nuddepenimansHoe ypaBHEHHE EPBOTo MOPSAKA U €r0 PeLICHHUE.
OpnopoaHoe auddepeHuanbHoe ypaBHEHUE IEPBOTO MOPSIIKA U €ro pelieHue.
JIuneitHoe TuddepeHnnanbHOe ypaBHEHUE MIEPBOTO MOPSIKA U €ro pelieHHe.
JIuneiinoe nuddepeHunanbHoe YpaBHEHHE BTOPOTO MOPsiIKa C MOCTOSTHHBIMU

KodppuLmEeHTaMHU.
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64. Pemenue ogHopoaHOro nuddepeHnranIsHoe ypaBHEHHE BTOPOTO MOPSAKA C TTOCTOSHHBIMHI
kodpunreHTaMH.

65. Pemenune HeomHopoaHoro nuddepeHnnaIb-HOe ypaBHEHHE BTOPOTO TOPSIKA C
MTOCTOSTHHBIMU KO3 (DUIIUCHTaMHU.

66. Yucnossle psaabl. [loaTHe cXo0aMMOCTH YUCIOBOTO psifa. HeoOxoaumeblii mpru3Hak
CXOAMMOCTH.

67. 'apMOHHYECKHIA PsiT M1 €TO CBOMCTBA.

68. Psaabl c monoxxkurenbHbIMH WwieHaMu. [Ipusnak Jlanambepa cxoIuMoCTH.

69. MuTerpanbHblii NpU3HAK CXOTUMOCTH.

70. 3nakouepenyromuecs psaasl. [IpuzHak cxogumoctu JlerOHuIa.

71. AGCOIIOTHO M YCIIOBHO CXOJSIIIIECS PSIJIBL.

72. Crenennoii psg. OGmacts ¥ paglyc CXOAUMOCTH CTEIIEHHOTO psfa.

73. Psag Maknopena.

74. Psan Teitnopa.

75. TlpumeHneHnue psiioB B IPUOJIMKEHHBIX BHIYUCICHUSX.

76. DyHKIUHM HECKOJIbKNX nepeMeHHbIX — OHIIL.

77. Ilpenen u HenpepriBHOCTH DHIL

78. TloHsTHE YaCTHBIX MPOU3BOJHBIX U METO] X BBIUMCIICHUS.

79. Huddepenmuman OHII, ero cBoiicTBa 1 METO]] BHIYMCIICHUS.

80. IIpousBonHas mo HampasieHuto. [ paanueHT.

81. DkcrpeMyM (yHKIMM HECKOJIBKUX MEPEMEHHBIX. JlocTaTouHOe YCIOBHE SKCTpEMyMa
(GYHKIMH BYX MEPEMEHHBIX.

82. HawuOGomnbuiee u Hanmenbiiee 3aaucHne OHIL.

83. VYcnoBHbIil skcTpemyM. Metoa MHOkuTenel Jlarpanxa.

84. TloHsATHE MBOMHOTO MHTETPAIa M METOJIBI €TO BEIYMCIICHHSI.

85. KommiekcHoe uncno. Onepanuu HaJ KOMIUIEKCHBIMH YHCIaMU.

86. TpuroHomerpuueckas U mokaszaresbHas (opMa KOMIUIEKCHOTO YHCIIa.

87. ®opmya Diinepa.

IIpakTuyeckuii 0,10k BONPOCOB:
1. Maust Tpu MHOKecTBa: A = {11; 13; 15; 17}, B={10; 11;12; 13} u

C={10; 11; 12; 13}. Tor/a, 4kcIIO >IEMEHTOB MHOKecTB D = AU(B\C) PaBHO...

2. O6nacts onpenenenus QyHKIUK f(x) =_~vX+5 VX+3 UMeeT BHI ...
x> +5x+4

6x
3. Ilpenen Iim(1+i) paBeH ...
x| 3X)

f(x)= x—-2
~ sBJIAETCH TOYKA ...
(x+5)-Inx

5. [Ipou3BoHast BTOporo mopsijaka GyHKIumu f (X) =

4. Touko# pa3pbiBa pyHKIIMU

paBHa ...
2X+5

6. ®dynkius Y = f(X) onpenenena Ha mpomexytke (-5; 4). Ha pucyHke Huxe H300pakeH
rpaduk ee Mpor3BOTHOM.
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Pucynok. I'paduk npoussoauHoit pynkimm y = f(X)
Torma Toukoit munumyma Gyukiwn Y = f(X) sBisercst Touka ...

7. [IpousBoaHast GyHKIIMU UMEET BU/T f'(x) = x® —12x.. Toraa, KOTUYECTBO TOUEK Mepernda
rpaduka pyuxuwan Y = f(X) pasmo ...

8. Muddepennman pyHxum y(X) = 2X% —3X mpu x = 10 u Ax = 0,1 pagen ...

a p 2
9. Ilpu Kakux 3HaueHUsX a u b GpyHKIUS F(X) = X" +2x" +x+1 SABJISIETCSI

3
2
1epBooOpa3zHoit it pyHKIUU f(x) = (2X +1) ?
£ (x) = arctg2x
10. MHuoecTBO nepBooOpasHbIX PYHKINUU (x) = G UMeeT BHU/I. ..
11. Ilnomane GuUrypsl, U300pakeHHON HAa PUCYHKE HIKE,
yA i
| fy = 2x
1
I
16
y=—
1 X
1 o
0 4 x

paBHa ...

12. O6uee pemenne mubdepentmansroro ypaaerns Xy + Y = INX+lumeer Bug . ..
13. Hpubmmxennoe 3Hadenne Gynxmuum Z = f(X,y) = 3x? - 9y + y B Touke
A(1,07; 2,94), BBIYKCICHHOE C TIOMOIIIBIO MOJHOTO U depeHIraia, paBHo ...

14. Mopaynbs KOMIUIEKCHOTO uncia Z = 1- \/§ y PaBEH ...
2 n+ 3n

— +— paBHA ...

15. Cymma uuncnoBoro psja z
n=1
16. Pammyc cXxoauMOCTH CTETIEHHOTO psiAa paBeH 5. Torma mHTEpBait CXOAUMOCTH 3TOTO
psila UMeeT BUL ...

17. Ecm f(X) = X' +5x° —x* +2 , TO KOO GUIIUEHT a3 pa3IokKeHHs TaHHON (QYHKIINH B
psn Teitnopa no crenensim (X-1) paBeH ...

Ilepeuenv 6onpocoe 05t npomedcymourol ammecmayuy Ha IK3amMeHe (3 cemecTp):
Teopernyeckuii 0,10K BOIPOCOB:

1. Ciiyyaiinoe coObitie. Knaccudukamms coOBITHIA.
2. Kitaccrnueckoe ornpezieieHre BEpOsSTHOCTH COOBITHSI.
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2. CtatucTuyeckoe OnpesieIeHue BEpOITHOCTH.

4. 'eoMeTpUUECKOE OIpeiesIeHHE BEPOSTHOCTH.

5. OCHOBHBIE NTOHATUS KOMOMHATOPUKH.

6. IIpaBuiia mpou3BeeHUs U CyMMBI.

7. Buapl KOMOWHAIMHA 5SJIEMEHTOB KOHEYHBIX MHOXECTB: pa3MEIICHHs, IepeCTaHOBKH,
COYETaHMsI U UX CBOMCTBA.

8. Beruucienue urciaa BO3MOXKHBIX COUETaHUH, pa3MEIIeHUI U MePECTaHOBOK.

9. Oneparuu Haj COOBITHUSMH.

10. narpammsl Benna.

11. Teopema croskeHHsI 1711 HECOBMECTHBIX COOBITHIA.

12. TlonsTHE 3aBUCUMOCTH COOBITUH U yCIIOBHAsI BEPOSTHOCTD.

13. Teopema yMHOKEHHS BEPOSITHOCTEH.

14. ®opmyna noaHON BEPOSTHOCTH.

15. ®opmyna beiieca.

16. IoHsTHE HENPEPHIBHON U AUCKPETHON CITyYaitHOW BETMUMHEI.

17. dynkusa pacnpeneneHns JUCKPEeTHOMN CITyqaifHOM BENTMUMHBL U €€ rpaduK.

18. [ToBTOpHBIE HcTBITaHUS, hopMyiia bepHyu.

19. JlokanpHas Teopema Jlamnaca.

20. UnTerpanbhas Teopema Jlaraca.

21 MaTtemMaTHuecKoe 0XHJaHue, METO]l BBIYUCIICHUS U CBOWCTBA.

21. ucrniepcusi, METO BEIYMCIICHHSI U CBOMCTBA,

22. CpenHee KBaJJpaTHUECKOE OTKJIOHEHHE.

23. Moja u mennana.

24. HenpepbIBHBIE ClTy4aliHbIE BEIMYHUHBI U MX BEPOSTHOCTHBIE XapaKTEPUCTUKU.

25. VnTerpanbHast 1 muddepeHnmansHast GyHKIHS pacpeiesieHusI.

26. PaBHOMEpHOE pacrpeieleHHe U ero XapaKTepHUCTUKY.

27. Pacnpenenenue [lyaccoHa u ero XapakTepUCTHKH.

28. DKCIIOHEHIIATIbHOE pacIpeIeNieHHe U €r0 XapaKTePUCTHKH.

29. HopmanbeHoe pacrpesielieHle U ero XapakTepUCTUKH.

30.IIpaBuio Tpex curm.

31. I'enepanbHas U BHIOOPOUHAs! COBOKYITHOCTH, IOBTOPHAs U OECIIOBTOPHAs BHIOOPKH.

32.OMnupuyeckas yHKINS pacrpeieeHUsL.

33. Cpennee apupmeTnyeckoe, TUcrepcus, CTaHIapTHOE OTKJIOHEHHE, MOJla, Me/IMaHa, pa3mMax
BapHAallMOHHOTO PsJia.

34. I'padnueckoe npeacTaBIeHUE CTATUCTUYECKUX JTAaHHBIX.

35. HecMemeHHOCTh M COCTOSITETbHOCTh BEIOOPOYHO OIICHKH.

36. [loBepurenbHas BepoaTHOCTh. DopMyria pacyera T0BEpUTEIbHON BEPOSATHOCTH.

37. CpenHsas KBagpaTHdyeckas OMIMOKAa XapaKTEPUCTHK  BBIOOPKM TP TIOBTOPHOM H
0€3110BTOPHOM OTOOpPE UJICHOB.

38. [loHsTHE CTATUCTUYECKOM THITOTE3HI.

39. Kpurepwuii Konmoropoga.

40. Kpurtepwmii corniacust «Xu-KBaJipaT.

41. Kpurepuii cornacus ITupcona.

42. TloHsITHE KOPPENAIMOHHON 3aBUCHMOCTH.

43. OcHOBHBIE 33/1a4l TEOPUHU KOPPEIALUHI: BBIOODP CBS3U, OLIEHKA TECHOTHI U CYILIECTBEHHOCTH
CBSI3H.

44, KorppuuneHT KOppensiuu, METOIbI €ro BHIYMCIICHHS U CBONCTBA.

45. MeTto1 HaMMEHBIITUX KBAPaTOB.

IIpakTyeckuii 0JI0K BONPOCOB:
1. U3 ypHBI B KOTOPOil HaxoaaTcs 6 OenbIX mapoB U 4 YepHBIX 1Iapa, BHIHUMAIOT
onHOBpeMeHHO 4 mapa. Torna, BEeposITHOCTh TOTO, UTO U3 YEThIPEX OTOOPAHHBIX MIAPOB TPU OKAKYTCS
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6ensiMu UrpanbHast KocTh OpocaeTcst Ba pa3a. Toraa, BEeposTHOCTh TOTO, YTO CyMMa BBIIIABIIMX
OUYKOB HE MEHBIUIC [ICBATH PABHA ...

2. baHK BBIAAT ATH KPEOUTOB. BEeposSATHOCTH TOTO, UTO KPeIUT HE Oy/IEeT MoraliieH B CPOK
pasHa 0,1. Torna, BeposTHOCTb TOTO, YTO B CPOK HE OyIyT MOITILIEHbI TPU KPEIUTA PABHA ...

3. MaremaTuyeckoe OXHJIAaHHE TUCKPETHOH CIy4allHOW BEIWYHMHBI, 3aJaHHOW 3aKOHOM
pacnpeneneHus BEpOsITHOCTEN:
X 5

Y P
1 2
Torna, 3HaueHNE BEPOSITHOCTH P2 PaBHO ...

4. HenipepbIBHAs ciydaiiHas BeMUMHA 33JaHa GYHKIUEH pacipeaeneHus
[; ige  x<0
X
f(X)=y— ide 0<x<5
|12
L 0 ioe >5

Torpaa ee aucriepcus paBHa ...
5. HenpepsIBHas ciTydaifHas BeIMUMHA -1 3aj1aHa (YHKIMEH pacipe/ieieHns BepOSTHOCTEH:

(0 e  x<0
HMZJE ide 0<x<7
7

Torna ee nucnepcus paBHa ...
6. V13 reHepaibHOI COBOKYITHOCTH M3BJIedeHa BEIOOpKa oObeMa N = 50:
11 12 14 15

4 19 20 7

i
Torna, HecMellleHHasl OLIEHKa MaTeMaTHUeCKOT0 OXKU/IaHus PaBHA ...
7. VI3 reHepalibHOM COBOKYITHOCTH M3BJIeUeHA BbIOOpKa 00beMa N = 114, monuroxn 4yactot
KOTOPOI NMEET BUJ:

n; A

7, |

[URpuie RSP [ ——

ol 4 8 12 1 20 %

Toraa urcmo BapuaHt Xj = 12 B BRIOOPKE PaBHO ...

8. Ilpu mocTpoeHnn BEIOOPOYHOTO YpaBHEHHS MAPHON PErPECCU BBIYUCIECHBI BBIOOPOUYHBIHA
K03 duIMeHT Koppesiiuu g = -0,66 1 BEIOOpOYHBIE cpeTHUE KBApaTHICCKUE OTKIIOHCHUS Ox = 2,4
u oy = 1,2. Torna BeIOOpoUHBIi KO3 dumeHT perpeccuu X Ha Y paBeH ...

5.5. Memoouueckue mamepuanvl, onpeoensarouiue nPoOUeOypbl OUEHUBAHUA 3HAHUIL,

YMEHUll, HABLIKO8 U (UU) ONbIMA O0eAMETbHOCHU, XAPAKMEPUSYIOWUX IMansvl GHopmuposanus
KomnemeHuuil.
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OTBeThl 00y4arolIerocss Ha 3K3aMeHe OICHUBAIOTCS KaXK/bIM IMeJaroruyeckuM pabOTHUKOM
110 NAMUOANTbHOU cucmeme.

Kpumepuu oyenku omeema na 60npocwl IK3AMEHA:

Kpumepuu oyenxku omeema na 60npocel meopemuyecko2o 010Ka:

«5» — oOyyarommiics TIyOOKO M MPOYHO OCBOMJI MPOTPAMMHBIM MaTepHall, HCUYEPIIBIBAIOIIE,
MIOCJIEIOBATENIBHO, IPAMOTHO M JIOTUYECKHM CTPOMHO €ro M3Jjaraer, TECHO YBS3bIBACT C 3aJadyaMu U
Oyayuie AesTeNbHOCTRIO, HE 3aTPYIHSETCS C OTBETOM IPH BHIOM3MCHEHUHU 3a/laHusi, CBOOOIHO
CHpaBIsieTCSl C 3a7adyaMd U MPAKTUYECKUMHU 3aJaHUSIMM, MPABWILHO OOOCHOBBIBAET MPHUHSTHIE
pElICHUs, YMEET CaMOCTOSATEIHbHO 00001aTh U U3JIaraTh MaTepyall, HE IOMYCKast OIHUOOK;

«4» - oOyuaroluiicss TBepAO 3HAeT MPOTrPaMMHBIM Marepuai, TPpaMOTHO U IO CYLIECTBY
W3JIaraeT €ro, He JOIyCKas CYIIECTBEHHBIX HETOYHOCTEW B OTBETE HAa BOMIPOC, MOXKET NPABUIIBLHO
MIPUMEHATh TEOPETUYECKHE MOJIOKEHUSI U BJaJeeT HEOOXOTUMBIMU YMEHHUSMH M HaBbIKAMH IpHU
BBINIOJIHEHNUH MPAKTUYECKHUX 3aJaHUM;

«3» - 00yJaromuics OCBOUI OCHOBHOW MaTepual, HO He 3HAaeT OTIENbHBIX JIeTallel, J0MyCKaeT
HETOYHOCTH, HEJOCTATOYHO TMpaBUJIIbHBIE (OPMYIMPOBKH, HApPyIIA€T MOCIEI0BATEIBLHOCTh B
M3JI0KEHUH MPOTrpaMMHOr0 Marepuana W UCHBITBIBAET 3aTPYJHEHHUS B BBINOJHEHUU IPAKTHYECKUX
3aJaHUH;

«2» - oOydaromuiicsi He 3HAeT 3HAYMTEIHHOW YacCTH MPOrpaMMHOIO MarepHuala, JOMyCKaeT
CYIIECTBEHHBIE OIMOKH, C OOJIBIIUMU 3aTPYTHEHUSMH BBINOJHSET MPAKTUYECKUE 3a/IaHUs, 3a/1a4H.

Kpumepuu oyenxu npaxmuuecxoeo 3a0anus:

«5» — 3aJlaHK€ BBITOJHEHO BEPHO, JIaHbI SCHBIC aHAJUTUYECKHE BBIBOJbI K PEIICHUIO 33/1a4u,
MOAKPEIJIEHHbIE TEOPHE;

«4» — 3amaHue BBHINIOJHEHO BEPHO, OTMEYACTCS XOPOIIEe pa3BUTHUE apryMeHTa, OIHAKO
OTMEYEHBI MIOTPEIIHOCTH B OTBETE, CKOPPEKTUPOBAHHBIE MPU COOECEI0BAHHH;

«3» — 3aJaHue BBIIOJIHEHO C MAaTeMAaTHUYEeCKUMH OIIMOKaMH, OTCYTCTBYIOT JIOTHYECKHE
BBIBOJIBI Y 3AKJIIOUEHUS K PEILIECHUIO;

«2» — 3aJlaHMe HEe BBITIOTHEHO, MPEICTaBICHHbBIE PAcUeThl MPOBEACHBI C OIIMOKAMH, CIIeTaHbI
HEBEPHBIE BHIBOJIBI IO PEIICHUIO 33a41

6. [lepeuyeHb OCHOBHOII M IONIOJTHUTE/ILHOI YUeOHOI JIUTEpaTypsl AJs OCBOEHHUsI Y4eOHOi
AUCHHUIIHHBI.

6.1. Ocnosnas numepamypa.

1. KomsutoBa, H.T. Maremarndyeckuii aHamu3: ydeOHO-MeTOAMYeCKOe mocooue /
H.T.KonsuioBa, MJI. [lonny6nas, E.I'. CepanoBa. — 2-e u3a., crep. — Mocksa; bepnun : Jlupekrt-
Menua, 2017. — 94 c.: URL.: http://biblioclub.ru/index.php?page=book&id=477628

2. BeperennukoB, B.H. Bricmias wmatemartuka. AHamuTH4eckas TeoMeTpus: ydeOHO-
metoanyeckoe nocobue / B.H. Beperennnkos. — Mocksa; bepmun : Jlupekr-Meaua, 2018. — 193 c.:
URL.: http://biblioclub.ru/index.php?page=book&id=482727

6.2. /lononnumenvuasn aiumepamypa

1. TopenoB, B.M. Maremaruka: cOopHHK 3amad u ymnpaxksenwii: [16+] / B.M. T'openos,
T.H.Jlenamera, O.JI. Kapemnosa; mox o6m. pea. B.M. TopenoBa; Poccuiickas MexmayHapoaHas
akajgemMuss TypusmMa. — MockBa: YHuBepcurerckas kaura, 2016. - 112 c.: URL:
http://biblioclub.ru/index.php?page=book&id=574947

bakcr JI.A.DunaHcoBas mMareMaTHKa Y4eOHO - METOIMYEecKoe MocoOue aisi OakamaaBpoB IO
HaIpaBJICHUSAM MOATOTOBKH ' DKOHOMHKA'", MeHeHKMEHT" (MaTeMaTHYeCKUi UK qucturuiiH), 2013
r. http://lib.7480040.ru/index.php/uchebno-metodicheskie-posobiya

bakct JI.A. Teopusi BeposiTHOCTEH M MaTeMaTHuecKas CTaTHCTHKa: y4eO. mocobwme., 2012 .
http://1ib.7480040.ru/index.php/uchebno-metodicheskie-posobiya

7. Ilepeyenp pecypcoB HH(OPMANMOHHO-KOMMYHHKALHOHHOM cetu «HHTepHeT,
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coBpeMeHHbIe MpodeccuoHaNbHbIE 0a3bl JAHHBIX U HH(POPMAIHOHHbIE CHCTEMbI, HEO0OX0AMMbIe
JJISI OCBOEHMSI Y4eOHOM 1M CIIUIIJIMHBI

1. http://mon.gov.ru — caiit Muno6pHayku P®

2. http://www.edu.ru/ — oubauoreka deaepanbHoro moprana «Poccuiickoe oOpa3zoBaHHE»
(CoepKUT KaTajJor CChUIOK Ha HMHTEPHET-PECYPChI, 3JICKTPOHHBIC OMOJMOTEKH 10 Pa3IHMYHBIM
BOIPOCaM 00pa30BaHMsI)

3. http://www.prlib.ru — Ilpe3unentckas 6ubIHOTEKA

4. http://www.rusneb.ru — HarmonanbHast s5ieKTpoHHast OnbIroTexKa

5. http:/lelibrary.rsl.ru/  — caiit Poccuiickoii  rocygapcTBeHHOW OuOaMoTekn  (pasmen
«DQNeKTpOHHAsT OMOIHOTEKA)

6. http://elibrary.ru — nayunas snexTponHas oudanoreka «Elibraryy

7. http://lib.icone.ru - DnekTtpoHHO-OMOMMoTeunass cucreMma AHO BO «UHCcTUTYT
HETPEPHIBHOTO 00pa30BaAHMS»

8. https://zbmath.org sSWMATH

9. http://www.problems.ru Uutepuer-tipoekT «3amaun» mo Matemaruke

10. http://eqworld.ipmnet.ru/  Hayuno-oOpa3zoBarensHbiii  caiitr  EqQWorld —  Mup

MaTeMaTHYCCKUX YPaBHEHHI

8. MeToanueckne ykazaHus J1Jis1 00y4alOIHUXCS M0 OCBOEHUI0 YUeOHOI TUCHUTINHBI

OcBoenue oOyuaromumMmcs y4eOHON aucuuIuIiHbl «Bbiciasi mMareMaTHMKay» Mpeanojaraet
M3y4CHHE MaTepUaOB TUCHUIUIMHBI HAa ayJAWTOPHBIX 3aHATHUSAX U B XOAE CAMOCTOSITEILHOW PabOTHI.
AyIUTOpHBIE 3aHATUA TPOXOAAT B (QopMe NeKUUd M MpakTH4ecKux 3aHsatuid. CamocrosTenbHas
paboTa BKJIIOYAET pa3HOOOPa3HbIN KOMILJIEKC BUI0B U (OPM pabOThl 00y4arOIIUXCsl.

JUis  ycHemrHoro OCBOEHHMSI y4eOHOM JMCHUIUIMHBI U JIOCTHMIKEHHUS IOCTABJICHHBIX Ieleil
HEOOXOJIMMO BHUMATEIBbHO O3HAKOMMTBLCS HacTosled paboueill mporpamMmbl yuyeOHOM TUCHUIUIMHBI.
Ee moxer mpenctaBuTh NpernojaBaTellb Ha BBOJHOM JIEKIMM WM CAMOCTOSTENBHO OOydYaromuics
UCMoNb3yeT nHpopManuio Ha opuuuansHoM MHuTepHer-caiite MHCTUTYTA.

Crnenyer oOpaTuTh BHUMaHHE Ha CIMCOK OCHOBHOM M JIOTMOJHUTENBHOM JINTEPATYphl, KOTOpas
UMeeTcsl B DJIEKTPOHHOM OumbOianoTeuHoM cucreme MHCTUTYyTa, Ha NpeaiaraeMmble IperojaBaTeseM
pecypchl HHPOPMAITMOHHO-TEIEKOMMYHHUKAITMOHHONW ceTu MuTepHeT. Dta mHbopmamms HeoOXoauma
U1l CAMOCTOSITENBHOM paboThl 00yYaromerocs.

[Ipy moAroToBKE K ayIUTOPHBIM 3aHATHUSM HEOOXOJMMO IOMHHMTH OCOOEHHOCTH KaXKION
(opMBI €ro MpoBeIEHHSL.

Iloo2omoska k yuebHomy 3auAmMuUI0 1eKYUOHHO20 MUNa 3aKII0YaeTCs B CIEAYIOLIEM.

C nenpio obecreyeHus YCIEIHOTO 00yueHusl 00yJaromuiicsi JOMHKEH TOTOBUTHCS K JIEKIUH,
MTOCKOJIbKY OHa SIBJISIETCS BaKHEIIed (popMoit oprannzannu yueOHOro npoiiecca, NOCKOJIbKY:

- 3HaKOMMT C HOBBIM YUE€OHBIM MaTepHaIOM;

- pa3bsCHAET yueOHbIE AJIEMEHTBI, TPYIHbIE I TOHUMAaHHUS;

— CUCTEMaTU3UpyeT y4eOHbIN MaTepua;

- OpUEHTHPYET B Y4eOHOM MpOIiecce.

C aT0li 1enbo:

— BHHMATEJIbHO MPOYUTATEe MaTeprall MpeIblayIien JeKIHH;

- 03HAaKOMbTECh C Y4EOHBIM MaTEpHAIOM IO Y4YEOHHKY M y4EOHBIM MOCOOHSIM C TEMOM
MPOYUTAHHOM JICKIIUU;

- BHECUTE JOIOJIHEHUS K IIOJyYEHHBIM paHEE 3HAHMUAM II0 TEME JIEKLIMUM Ha IOJAX
JIEKUMOHHOM TeTpaau;

- 3alUIINTE BO3MOXKHBIE BOIPOCHI, KOTOPbIE BBl 3aJaJUTe JEKTOPY Ha JEKIUH IO
MaTepuanty U3y4eHHOU JIEKIHH;

- [IOCTaPaUTECh YSICHUTh MECTO U3Y4aeMOU TEMBI B CBOEH IIOJrOTOBKE;
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- y3HaliTe TeMmy MpelacToAllel Jekuuu (1Mo TeMaTUYecKOMy IUIaHy, MO HH(opmanuu
JIEKTOpA) U 3alUIIATE HHPOPMAIIHIO, KOTOPOU BHI BIIAZICETE IO JAHHOMY BOIIPOCY
Ilo02omoska Kk npaKmuyecKkomy 3aHamuro

[Tpy moAroTroBke K IPaKTUYECKOMY 3aHATHIO CleAyeT OOpaTUTh BHMMAaHUE Ha CIIEAYHOIIHE
MOMEHTBI: Ha TPOLIECC IPEABApUTEIbHOM MOArOTOBKM, Ha paboTy BO BpeMs 3aHATHs, 00pabOTKy
IIOJIyYEHHBIX PE3yJIbTaTOB, UCIIPABICHHUE IIOJYYCHHBIX 3aMECUaHU.

IIpeosapumenvras noo2omoska K HNPAKMUYECKOMY 3AHAMUIO 3aKIIOYAETCd B HM3Yy4CHUU
TEOPETUYECKOr0 MaTepuaia B OTBEJCHHOE JISi CAMOCTOSITEIBbHOW pabOTHl BpeMs, O3HAKOMIICHHE C
MHCTPYKTUBHBIMU MaTEpUAJIaMU C LIEJIbI0 OCO3HAHUS 3a/1a4 PAKTUYECKOrO 3aHATHUS.

Paboma 60 eépems npogedenss npakmuiecko2o 3aHAmuys BKIFOYAET HECKOJIbKO MOMEHTOB:

— KOHCYJIbTUPOBAaHME  CTYJEHTOB IpENOJAaBaTeNsIMU C  LENbI0  IPEJOCTaBICHUS
ycueprblBaole nHPOpMalul, HEOOXOIUMOM Ul CaMOCTOSITEIbHOIO BBIIOIHEHUS MPEAI0KEHHBIX
IpenojaBareieM 3aj4ad, O3HAKOMJIEHHE C IIpaBWJIaMH TEXHUKM O€30MacHOCTH Ipu padore B
ayJUTOPHH;

- CaMOCTOSITEJIbHOE  BBIIIOJIHEHME  33JaHUil  coryacHO  0003HAueHHOW  y4yeOHoM
MPOrPaMMON TEMATUKH.

Camocmosamenvnas paboma.

Jns  OGonee yrmyONEHHOTO W3Y4YEHHS TEMBl 3alaHusl JUIS  CaMOCTOSTENBbHOW pabOTHI
PEKOMEHIyETCs BBINOIHATh MAapaJUIeJIbHO C U3Y4YEHUEM JAaHHOW TeMsl. [Ipy BBINOIHEHMM 3aJaHUN 1O
BO3MOKHOCTH HCIIOJIb3YHTE HArJISATHOE MpENCTaBlIeHne Marepuana. bonee moapobHas nadpopMamms o
CaMOCTOSITENIbHOM  paboTe mpeicTaBieHa B pas3jienax «YdeOHO-MeToJuueckoe obecredyeHue
CaMOCTOSITEIbHOM ~ pabOThl MO  JAWCHUIUIMHE (MOIymH0)», «Meroauueckue yKa3zaHUs K
CaMOCTOSITEIbHOM padoTe Mo TUCHUIUIUHE (MOIYITIO»).

Ilodeomoska K IK3aMEHY.

K 3k3ameHy HE0OXOAMMO TOTOBHUTCS LEJNEHANPABICHHO, PETYISPHO, CUCTEMAaTHYeCKU U C
MEePBBIX JTHEH 00y4eHUs [0 TaHHOW AUCLUIUIMHE.

[Ipy moaroroBke K 3K3aMeHy OOpaTUTe BHMMAaHME Ha 3alIUTy MPAKTUYECKUX 3aJaHUi Ha
OCHOBE TEOPETUUECKOI0 MaTepuaa.

IIpy DOArOTOBKE K DSK3aMEHY IO TEOPETHMYECKOM 4YacTU BBIJEIUTE B BOINPOCE TJIABHOE,
CYLIECTBEHHOE  (NIOHATHS, MpPHU3HAKH, KIACCUPUKAMKM W 1p.), [PUBEAUTE  MPUMEPHI,
WUTIOCTPUPYIOIINE TEOPETUYECKHUE TTOJIOKEHUS.

[Tocne mnpenIoKEeHHBIX YyKa3aHUW Yy OOYy4arolmuXxcs JOJDKHO C(HOPMHUPOBATHCS UYETKOE
npezcTaBieHue 00 o0beMe M XapakTepe 3HaHUM W YMEHMH, KOTOpPbIMM Hajno OyAeT OBIaieTh MO
JTUCLUTIIHHE.

9.IIporpamHoe odecneyeHue HHGPOPMANMOHHO-KOMMYHHKAIMOHHBIX T€XHOJIOTHIi

9.1. Hnghopmayuonnsvie mexnonocuu
IlepcoHasibHBIE KOMIIBIOTEPHI;

JlocTyn K MHTEpHET

IIpoexkrop.

CnpaBouHno-nipaBoBas cucrema «KoHcymnbTanTI [mrocy.
HNudopmanmonno — oOpazoBarenbHbIe pecypebl: Ucheba.edupedia.ru

agbrwbnE

9.2. IIpozpammnoe obecneuenue
1. Windows 7

2. LibreOffice Writer,

3. LibreOffice Calc,

4. LibreOffice

5. Impress

6. ZOOM (OTKpBITHII TOCTYII)
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7. «Cxaiin» (OTKpBITBIM JOCTYII)
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9.3. Hughopmayuonnvie cnpagounsle cucmemol
1. YuuBepcureTckas uapopmaimontas cucrema POCCHUS - http://www.cir.ru/

10. IlepeyeHb MaTepUAJBHO- -TeXHHYECKOr0 olecrnedeHHsl, HeOOX0AMMOI0 IJIf
peanu3auuu NpPorpaMMel Mo y4eOHOU TUCHUIIIHHE

1. YuyeOuble ayIuTOpHH ATl IPOBENCHUS 3aHATUN JICKIIMOHHOTO THIIA, TPAKTUYECKUX 3aHITUH,
I'PYNIIOBBIX U MHIMBUAYaJIbHBIX KOHCYIbTALMN, TEKYLIETO KOHTPOJISA U IPOMEXKYTOUYHOM aTTECTALINN.

2. Tlomemenusi IIst CaMOCTOSITENIBHOM pabOTHl CTYACHTOB, OCHALICHHBIE KOMITBIOTEPHOM
TEXHUKOM € BO3MOXKHOCTBIO MOAKIIOYEHUS K ceTh «VIHTepHeT» M o0ecrneyeHueMm JaocTyna B
AJIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTENbHYIO Cpey HHCTHTYTA.

11. O6pa3oBaTenbHbIe TEXHOJIOTHH

[Tpu peanuzanuu y4yeOHON JUCHMILIMHBI «BbIcmIasi MaTeMaTHKa» MPUMEHSIOTCS pa3IuyHbIe
o0pazoBaTesbHbIE TEXHOJIOTHH.

OcBoenne yueOHOW JUCHUIUIMHEI «BbIcIIasi MaTeMaTHKa» MPEIyCMAaTPUBACT UCIIOIH30BaHHE
B yueOHOM IpOLECCEe AKTUBHBIX M MHTEPAKTUBHBIX (OPM IMpOBeJeHUs y4yeOHBIX 3aHATUH B (hopme
pa3dopa KOHKPETHBIX CHTYallii, BEIYMCIUTEIbHBIE TPEHUHTH B COYETAaHUH C BHEAYAUTOPHOU paboOTOi
C L1eJb0 (POPMUPOBAHUS U Pa3BUTUS IPOPECCUOHAIBHBIX HABBIKOB 00YJarOIIUXCS.
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MHUHUCTEPCTBO HAYKH U BBICITEI'O OBPA3OBAHMSI
POCCUUCKOU ®EJEPALINU

ABTOHOMHAS HEKOMMEPYECKAS OPTTAHU3ALIUA BBICIHEI'O OBPA3OBAHUA
«MHCTHUTYT COIMAJIBHbBIX HAYK»

YT1Bepxkaaiw:
Pexrop
buankuna A.O.

«14 » ampens 2022 r.

Pabouas nporpamma

AUCHUILIMHBI « BhICIIIasi MAaTEMaTHKA)

11 HartpaBiieHust moAroToBkH 38.03.04 «TocynapeTBennoe n MyHHIHMNIAILHOE YIPABJICHHE
HaNpaBIEHHOCTH (MPOo(HIIL) «MYHHIMIIATEHOE YIIPABICHHE

YpoBeHb 0OpazoBaHus: OakajJaBpHaT
KBanudukauus BeimyckHuka: bakanasp

Mocksa,2022
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