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1. Heaun u 3aga4u JUCHUILIHHBI

eab ocBOeHUS AMCUUTUINHBI:

OBJIJICHUE METOMAMU MaTeMaTHUYE€CKOTO MO3HAHMUS W METOJOJIOTHEN PabdOoTHI C
MaTeMaTU4eCKUMU OOBEKTaMU B KOHTEKCTE WX TPUMEHECHHUS JUIA PEIICHUS
npodeccHOHATLHO-OPUEHTUPOBAHHBIX 3a/1a4 B 00JIACTH TOXKapHON OE30MaCHOCTH.

Ilepeyenb KOMIeTeHIN, (JOPMHPYEMBIX B NpoLiecce H3yYeHH sl THCHUIJIHHBI

Komnerennun Conep:kanue
VK-1 Crioco0eH OCyIIeCTBISATh KPUTUICCKUI aHaIu3 MPOOIIEMHBIX CHUTyalui Ha
OCHOBE CHCTEMHOTO TIO/IX0/Ia, BBIPA0AThIBATh CTPATETHIO JCHCTBHIA
OIIK-3 CriocobeH pemiath MPUKJIAAHBIE 3a/1a9d B 00nacTi 00ecreueHrs oKapHOM
0€30MacCHOCTH,  OXpaHbl  OKPYXAWOMIEH Cpelabl H  DKOJIOTUYCCKOM
0€30IacHOCTH, UCTIOJIB3YsI TEOPUIO i METOABI (PyHIaMEHTaIbHBIX HAyK

3agauyu JUCHUIIHHBI:

—  ¢dopMHUpOBaHME HABBIKOB, CBSI3aHHBIX CO CHOCOOHOCTHIO TIPUMEHEHHUS
CUCTEMHOI'0 TOAXOJa [JIsi pelieHUs TOCTaBIEHHBIX 3aJad B 00JacTu
MoXKapHOM 0€30MacHOCTH;

—  OBJIQJIcHUE METOJaMM IIOMCKa, KPUTHYECKOTO aHaju3a M CHHTE3a
uHpopMaIu Uil pelieHHs MOCTABICHHBIX 3aJa4 B 00JIACTH IOXKapHOMH
0€e30I1aCHOCTH;

—  ¢dopMUpOBaHHWE YMEHUM, CBSI3aHHBIX CO CIOCOOHOCTBHIO IPUMEHEHUS
dbyHIaMEHTaNbHBIX TOHSATHUNW, METOMOB, (GOPMYJT W TEOPEM BBICIICH
MaTeMaTUKU MPH PEIICHUH TUITOBBIX 3a/a4 B 00JlacTh mpodeccruoHaIbHOU
JeSATEIbHOCTH.

2. IlepeyeHb MIIAHUPYEMBIX Pe3yJ1bTATOB 00yUYeHH AUCIUIINHBI,
COOTHECEHHBIX C INIAHUPYEMBbIMH pe3y1bTaTaMH O0CBOCHHUS 00pa30BaTe/JbHOU
NporpaMmMabl

[Mnanupyembie pe3yabTaTbl OOyYSHHS T10
NuaukaTopsl 1OCTUKEHHUS KOMIIETCHIIMU

JMCHUTUTAHE
Tun 3aga4u npodecCHOHATBLHOM AeATEJIBLHOCTH: OPraHU3AIHOHHO-YNPABIeHYeCKHI
Brnanenue npunnunamu c6opa, otéopa u 3Haer
0000611eHsT HHGOPMAITIH, METOIUKH OCHOBHBIC TIOHSITHUSI BBICIIICH MaTeMaTUKH,
CUCTEMHOTO TIOJIXO/Ia JIsSl PEIICHUS METO/Ibl MAaTEMaTHYECKOTO aHAJIN3a U OCHOBBI
npodeccHOHANBHBIX 3a/1a4. CHCTEMHOTO TIOAXO/Ia JUTSI PeTICHHS
YK-1.1 MOCTABJICHHBIX 33/1a4 B 001aCTH MOXKapHOU
0€30IMacCHOCTH.
Ymeer

MPUMEHATh CUCTEMHBIN MOJIXO/] B IIPOIECCE
perieHus npodecCHoOHaTBHBIX 319 C
HMCIOIb30BaHNEM METOIOB MaTeMaTHYECKOTO
aHaJn3a, aHAJIMTUYECKON T€OMETPHUH, JIMHENHON
anreOpsbl, Teopun (HYHKIMA KOMILIEKCHOTO




nepeMeHHoro, tuddepeHraIbHbBIX YPaBHEHHUH,
TEOPUU BEPOATHOCTEN U MaTEMaTU4ECKOU
CTaTUCTHUKH.

CrocoGHOCTh aHAJIU3UPOBATH U

3Haer

CUCTEMATU3UPOBATE PA3HOPOIHEIC JaHHBIC,

MCTOBI aHaJIn3a PasHOPOJHBIX JAHHBIX.

OLIeHUBATh YPPEKTUBHOCTD MPOLEAYP aHATH3a

VYMmeer

npoOeM U NPUHATHA PELICHUN B

npodeccuoHaNIbHON AESITETbHOCTH.
YK-1.2

OCYIIECTBISITh OLIEHKY 3 ()EeKTUBHOCTH
MPOIIeAYP aHaIM3a MPOOJIeM U IPUHSATHS
pernieHuit B mpodeccruoHanbHON AeITeIHbHOCTH.

BJI&L[CHI/IG HaBbIKaMU HAYyYHOTI'O IIOUCKA U

3Haer

MIPAKTHYECKON paboThl ¢ UHPOPMALIMOHHBIMU
MCTOYHUKAMH, METOIaMU MPUHATHS PELICHUN.

TCXHOJIOTHIO pa6OTLI C I/IHq)OpMaI_II/IOHHBIMI/I
HCTOYHUKaAMH.

YK-1.3

VYmeer

IIPOBOJUTH NMOMCK HAy4YHOU MH(POPMALUH.

3HaHME OCHOB BBICILIEH MareMaTHKH, (PU3HKH,

3Haer

XUMHUH, NIEKTPOTEXHUKHU, BBIYUCIUTEIILHON
TEXHUKH U IPOIPaAMMUPOBAHUSL.

OIIK-3.1

OCHOBBI MaTeMaTU4YECKOTO aHAJINA3A,
aHAJTUTUYECKON TeOMETPHH, JINHEHHOM anreOpsl,
TEOpUH (PYHKIMIA KOMIUIEKCHOTO IEPEMEHHOTO,
i pepeHIanbHBIX ypaBHEHUH, TEOPUHU
BEPOATHOCTEW M MATEMATH4YE€CKON CTATUCTUKH.

VYMmeer

pemarb TUIOBBIE 3a/1a9¥ MaTEMATHYECKOTO
aHaIM3a, aHAJIMTUYECKOM T€OMETPUM, JIMHEUHON
ayreOpbl, TEOPUHN PyHKIMHA KOMIUIEKCHOTO
nepeMeHHoro, tuddepeHIraIbHbIX YpaBHEHHIH,
TEOPUU BEPOATHOCTEH U MaTEMaTU4ECKOU
CTaTUCTHUKH.

YMeHune peuarb CTaHAAPTHBIC

3Haer

npogecCHOHANIBHBIE 3aJJa4l ¢ IPUMEHEHUEM
€CTECTBEHHOHAYYHbIX U (PyHIaMEHTATbHBIX

MIPUIOKEHUS] MareMaTUIeCKUX 3HaHMi B chepe
MO’KapHOU 0€30MMaCHOCTH.

HayK, OOILEMH)KEHEPHBIX 3HAHUH.

VYmeer

OIIK-3.2

pemiars cTaHAapTHbIE IpodeccrOHANIbHBIE 3a/1a41
C IPUMEHEHUEM METO/I0B MaTEMaTUUECKOIO
aHalii3a, aHAJIMTUYECKON T€OMETPUH, JIMHEHHON
anredpsbl, Teopun (HYHKIMA KOMILIEKCHOTO
nepeMeHHoro, 1uddepeHIaIbHbIX YPaBHEHHH,
TEOPUHU BEPOATHOCTEN U MATEMATHUY€ECKOM
CTaTUCTUKH.

3. MecTOo IMCUUIIMHBI B CTPYKTYpe OCHOBHOM NPo¢d eccuoHaIbHOM
o0pa3oBaTe/IbLHOM NPOrpaMMBbl

I[I/ICI_II/IHJII/IHa OTHOCHUTCA K

00s3areIbHON 4acTh OCHOBHOM

npodeccuoHabHOW 00pa30BaTEIbHOM MPOTrpaMMBbl CIICIMATUTETA MO0 HAPaBICHUIO
noaroroBku  20.05.01 Tlokapnas OGe3omacHocTh, crnenuanusamus «IloxxapHas

0e301acHOCTh rocygapcTBa».

4. CTpyKTYpa U colep:KaHue TUCIHUITUHbI




OO6mas TPymOeMKOCTh AUCHUILIMHBI cocTaBisier 10 3aderHbx emuuwmi, 360
4acoB.



1o cemecTpam u popmam 00y4yeHUs

AJIs O4HO GopMBbI 00yUeHUA

4.1. PacnipenesieHue TPYA0eMKOCTH YUeOHOI TUCHUILVIMHBI 0 BUIaM padoT

TpynoemkocTb
Bun yuebHoit paGoThl s yac. : n02 ceMeCTgaM )
OOmass  TPyIOEMKOCTh  JMCLUMIUIMHBI MO 9 394 79 36 108 108
y4eOHOMY TUIaHY
KoHTtakTHast paboTa, B TOM 4YHUCIIE: 148 36 30 48 32
AyIMTOPHbIE 3aHATHS 144 36 30 48 30
Jlextmu (JT) 54 16 10 18 10
[Ipaktuyeckue 3austus (I13) 90 20 20 30 20
Jlaboparopusie paboTsl (JIP)
KoHcynbranmu nepes s3K3aMeHOM 4 2
CamocrosteabHas padora (CPC) 140 36 6 60 40
B TOM YHCJIE:
KypcoBasi paboTa (TIpoeKT)
3auet
IK3aMeH 36 36
NJis1 3204HOM GopMBbI 00ydeHuUst
TpynoeMKoCTh
Bug yue6HOI paboThI se. ac. 110 K]}-/pcaM
OOmasi  TPyAOEMKOCTh  AMCHUIUIMHBI IO 9 324 324
y4eOHOMY IUIaHy
KonraktHas paboTa, B TOM yHcCIe: 24 24
AyIUTOpPHBbIE 3aHATHS 22 22
Jlexuuu (JI) 8 8
[Ipaktuueckue 3ansatus (I13) 14 14
Jlaboparopusie paboTs! (JIP)
KoHncynbranmu nepes 5K3aMeHOM 2 2
CamocrosTenabHas padora (CPC) 327 291
B TOM YHCJIE:
KypcoBas paboTa (IIpOeKT)
3ager
JK3aMeH 9 9




4.2. TemaTu4yecKkuii MJIaH, CTPYKTYPUPOBAHHBIH M0 TemaM (pa3jesiam) ¢
YKa3aHUeM OTBEJeHHOr0 HA HUX KOJINYeCTBA aKaJeMHYeCKUX YacoB U BUI0B
YUeOHBbIX 3aHATHH

NJIs1 04HOM GopMBbI 00yUeHUsE

Ne KosnnvecTBo yacoB no
n/n BHUJaM 3aHATHH = EE
8 =
o v =2
§ = 2 5 = 5=
HanmenoBanue = = g E = 2 | & =S
TeM = = s E S E = | 2 S 'S
ot = = > = [ [
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1 2 3 4 5 6 7 8 9
1 cemecTp
Martpuliisl ¥ OnpeeuTenu
1 put bed |16 4 6 6
UX MPUIOKCHUS
2 | BekropHast anrebpa 10 2 2 6
DNEeMEHTHl aHATUTHYECKOU
3 12 4 2 6
TEOMETPHUH
Teopus npenenos u ee
4 Pt Hpea 10 2 2 6
MIPUIIOKEHUS
IT
5 POH3BOHBIC U 24 4 8 12
g depeHmast
Hroro 3a 1 cemectp 72 16 20 36
2 cemecTp
6 | KommiekcHsie uncna 24 4 6 14

OCHOBHBIE TOHATHUS
HHTCTPAJIbHOI'0 MCYHUCICHUA

YucnoBble U

8 18 2 4 12
(yHKIMOHATBHBIE PSIIbI
Hroro 3a 2 cemecTp 108 10 20 2 36 40
3 cemecTp
HuddepenunanbHbie
9 |ypaBnHenus (J1Y) u ux 34 6 10 18
CHCTEMBI
10 | Kombunaropuka 12 2 4 6
11 |Cuyuaiiasie cobbITHs 26 4 4 18
12 |CiyyaiiHbie BETHMYUHBI 36 6 12 18
Hroro 3a 3 cemecTp 108 18 30 60

4 cemecTtp




13 OCHOBBI MaTeMaTHYECKOM 14 4 8 20
CTaTUCTUKH
Koppensunonno-
14 PErPECCUOHHBIN aHAIN3 ! 2 4 10
15 OCHOBBI TEOpUHU } 13 4 8 10
CTaTUCTUYECKUX PEUICHUMA
Koncynbramus 2
JK3aMeH 36 36
HTtoro 3a 4 cemecTp 36 10 20 36 40
HToro mo quciuninne 324 54 90 36 140
1JIs1 3204HOM GopMBbI 00y4eHUsI
Ne KoamnuyecTBO 4acoB no °
n/n BUIAM 3aHATHH = =i
=z = =
g L ) § N} [ E
S s o = 5|3z 8
HaunmenoBanue = = 5 = = 2 & | EE2 3
TeM = = s E S E =3 = | S =3
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1 2 3 4 5 6 7 8 9
1 Marpuisl U onpeaenuTesny, 29 5 20
WX TPUITOKCHHUS
2 | BexTophas anrebpa 20 20
3 DNEeMEHTbl aHATUTHYECKOU 20 20
reOMEeTPHUH
A Teopus npeznenos u ee 24 5 )
TIPITOKEHUS
5 [IpousBonnas u 24 2 22
g hepeHman
6 OCHOBHBIE TTOHATHS 24 5 99
WHTETPATBHOTO UCUUCIICHUS
7 | KommnekcHbie uncna 20 20
Hucnosble u
8 (bYHKIIMOHAIbHBIE PSI/IbI 22 22
Huddepenunanbubie
9 |ypaBuenus (1Y) u ux 24 2 22
CUCTEMBI
10 |Kombunaropuka 22 20
11 | Cnyuaiisbie coObITHs 24 2 20
12 |Cuy4aiiHble BEINYHHBI 24 2 20
13 OCHOBBI MaTeMaTH4ECKOU 8 5 5 12

CTaTUCTUKH




14 KOppeJ'IHHI/IOHHf)- o4 5 9
pPErpeCcCHOHHBIN aHAIIN3

15 OcHoOBBI TEOpUU } 97 5 o5
CTaTUCTUYECKUX PEIICHHIA
KoncyabTanus 2 2
IK3amMeH 9 0
Hroro nmo gucuunjinue 324 8 14 2 9 291

4.3. TemaTu4ecKkuii MIaH AJs 00y4ar0 HIUXCS:
04HOI1 popMBbI 00yUeHUsI

Paszjneu 1. DiieMeHThI JIMHEHTHON aJire0pbl 1 AHAJTUTHYECKONH reOMeTPpUH

Tema 1. MaTpuusbl 4 onpegejanTesu, UX NP WI0KEHUS

Jlekumusa. Marpunia. Buael matpun. Onepauuu Hajg Marpunamu. llonsitue
onpenenurena.  CpoiictBa  onpeaenutenci. [londarue  cucremMbl  JIMHEWHBIX
anreOpandeckux  ypaBHeHud.  IIpoOiema  pelieHHss  CUCTEM  JIMHEHHBIX
anrebpandeckux ypaBHeHuil. Meton ['aycca. Meton Kpamepa.

IlpakTnyeckoe 3ansaTHe. JlelicTBUs ¢ MarpulaMd W BBIYMCIICHHUE
ONPEICIIUTEIICH.

IIpakTuueckoe 3anaTue. Vccienopanue cucreM JIMHEHHBIX anreOpandecKux
YPAaBHEHHM.

CamocrosnTenbHass padora. PernieHue cucreMm JHMHEHHBIX anredpandecKux
ypaBHEHUM  MaTPUYHBIM  METOJAOM.  BbImomHeHHWe  pacueTHO-TpaduyecKon
(KOHTPOJIBLHOM) paboThI «DJIEMEHTHI JIMHEWHON anre0pbl».

Pexomenayemasi aureparypa:

ocHoBHas [1, 3];

JOTOHUTEIbHAs [ 1, 4].

Tema 2. BekTopHas anredopa

Jlekuusi. BekTopbl: OCHOBHBIE NOHATUA U BUABL. JIMHEWHBIE ONepauuu Hal
BeKkTOpamMu. CKaIsIpHOE, BEKTOPHOE U CMEIIAHHOE MPOU3BEICHUS BEKTOPOB.

IIpakTnyeckoe 3ansitue. [IporsBeneHus BEKTOPOB U UX IPUMEHEHUE.

CamocrositeibHast padora. IIpuMeHeHHE BEKTOPHOIO M CMENIAHHOIO
MPOU3BECHU JIJIs1 BBIYMCIICHUS IUIOaAel 1 00bEMOB.

Pexomenayemasi aureparypa:

ocHoBHas [1, 3];

JOTOHUTENbHAs [1, 4].

Tema 3. Dj1eMeHTHI AHAJTUTHYECKONH reOMeTPHHU
Jlekums. IlpsiMmasg Ha MUIOCKOCTH: OCHOBHBIE BHUJbl YPABHEHUW, B3aUMHOE
pacnoyiokeHUe MPSIMBIX, PACCTOSHHE OT TOYKUM J0 mpsMoi. IlnockocTs: oOiiee
ypaBHEHHUE, B3aUMHOE pAacCIoJioKeHUue Tockocted. Ilpsimas B mpocTpaHCTBE:
KaHOHUYECKOE ypaBHEHHE, B3AUMHOE PACIIOJIOKEHHUE MPSIMBIX, PACCTOSSHUE OT TOYKH




no mnpsmou. KpuBble BTrOporo mnopsiika. YpaBHEHHE M TapaMeTpbl AJUIMIICA.
VYpaBHeHHE M TapaMeTpbl TUIEpPOObl. YpaBHEHHE W MapaMeTphl Iapadolbl.
[ToBepxXHOCTH BTOPOIO MOPSIKA.

IIpakTnyeckoe 3ansitue. [locTpoeHME KpUBBIX U NOBEPXHOCTEHM BTOPOTO
NOPSIIKA.

CamocrtoaTenbHass padora. Pemienne 3ama4 o OpsMBIX Ha IUIOCKOCTH U B
npocTpaHcTBe. Pa3paborka Tabmuiel «Kiaccupukamuss KpUBBIX U TMOBEPXHOCTEH
BTOPOro TOpsiika». BrimonHeHnue pacueTHO-rpaduyeckoi (KOHTPOJIbHOM) paOoThI
«ONEeMEHThI aHATTUTUYECKON TEOMETPUM.

Pexomenayemasi aureparypa:

ocHoBHas [1, 3];

JOTOHUTEIbHAs [1, 4].

Pa3nea 2. BBenenue B MareMaTH4eCKHl aHAJIN3

Tema 4. Teopusi npeaenoB u ee NPUJIOKEHHUS

Jlexums. IMonstus (yHKUMNA ONHOM M HECKONBKUX NepeMeHHbIX. ['paduku
dbyukuit. [lpenen dbyHKIMU OHON MEPEMEHHON U €€ HEMPEPHIBHOCTh. ACHUMIITOTHI
(GYHKIIMU OHOM TTepeMEHHOM.

IIpakTH4eckoe 3ansiTue. [IpunoxxeHne Teopun Mpeaeos.

CamocrosiTeibHasi padora. PazpaGorka cucreMaTusupyrome TaOIuibl
«OCHOBHBIE D3JIEMEHTAapHble (QYHKIMM W HX Trpaduku». IlocTpoeHHne 3CKU30B
rpaukoB QYyHKITHUHA.

Pexomennyemasi aureparypa:

ocHoBHas [1, 3];

JOTOHKUTENbHAs [1, 4].

Pa3nen 3. Inddepennuanbroe ucuuciaenue GyHKuui

Tema 5. IIpousBoausbie u 1 depeHunaIbl

Jleknusi. Ilonsatus mnpousBogHod wu auddepennyana GyHKIUA OJHOU
nepeMeHHOU. leomerpuueckuit u ¢uznveckuii cmbicn mnpousBoaHou. [IpaBuia
muddepenmupoBanus. [lpousBognas crnoxuaoi ¢yHkiuu. I[lpaBuno Jlomuramns.
[IpouzBoansie W nuddepeHunansl BbICIIMX NOPSAKOB. YacTHblE NPOU3BOAHBIE U
muddepenimansl. IKCTpeMyMbl QYHKIIMN HECKOIbKUX MEPEMEHHbIX.

IIpakTuyeckoe 3aHsiTMe. BhluncieHue NPOW3BOAHBIX W Ju(dEpeHITNAIOB
GbyHKIUN OTHOM TepeMEHHOM.

IIpakTuyeckoe 3ansiTMe. BpluucieHue MpoU3BOAHBIX U JuddepeHInaion
(GYHKIU HECKOJILKUX TIEPEMEHHBIX.

IIpakTnyeckoe 3ansatue. VccienoBanue GyHKIUN C TOMOIIBIO MPOXU3BOAHBIX.

CamocrositenbHast  paGora. UccnemoBanue — QyHKIMI ~ HECKOJIBKHX
MEPEMEHHBIX. be3yCIOBHBIA U YCIOBHBIA SKCTpEMyM. BbINoNHEHWE pacyeTHO-
rpaguueckoit (KOHTpOJIbHOI) padboThl «IuddepennranbHoe ucuucieHne QyHKIHm».

Pexomenayemas aureparypa:

ocHoBHas [1, 3];



JOIOHUTENbHAs [1, 4].
Pa3nen 4. JiieMeHTHI BbICIIEH aJre0pbI

Tema 6. KomniekcHbIe unciia

Jleknusi. KomruiekcHble dYwWclia: OCHOBHBIE TIOHSTHSA, pPa3IUYHbIE (POPMBI
KOMIIJIEKCHOT O yucia. Onepanuu HaJ KOMIJIEKCHBIMU YHCIIAMHU.

IIpakTH4yeckoe 3ansATUHE. [[eCTBUSA HAl KOMIIJIEKCHBIMU YHCJIAMM.

IIpakTH4yeckoe 3ansaTHe. KOMIJIEKCHBIC YU CIIA U KX TTPUITOKEHHUSL.

CamocrosiTeibHass  pabora. Pemenue  anreOpanueckux  ypaBHEHUU.
Brimonnenue pacueTHo-rpaduueckoil  (KOHTponbHOM) paborel  «KomriekcHbie
qHUCIIa.

Pexomenayemas aureparypa:

ocHoBHas [2, 3];

JOTIOTHUTEIIbHAS [2, 4].

Pasznea S. UuTerpanbHoe ucuncjieHue QyHKIMM

Tema 7. OCHOBHBbIC NIOHATHA HHTEIPAJIBHOI0 UCYMCJICHUSA

Jleknusi. [lepBooOpa3zHas u HeompeeNeHHBI UHTETPall: OCHOBHBIC TTOHSTHUS U
cBoiicTBa. Tabmuiia HeompeneNeHHbIX WHTErpajioB. MeToabl HMHTETPUPOBAHUA.
HNHTerpupoBanue  3aME€HOM  NEepeMEHHBbIX.  VHTerpupoBaHuMe IO  YacTAM.
OnpeneneHHblidi WHTErpa. MeToabl BBIUUCIEHUS OMNPENECIECHHBIX WHTErPAJIOB.
®opmyna Herorona-Jleitbnuia. HecoOcTBeHHBIN HHTETpaJl.

IIpakTn4eckoe 3ansiTue. BruncieHne HEONPEAEIEHHBIX NHTETPAJIOB.

IIpakTn4eckoe 3ausiTue. BriunciaeHne OnpeieIeHHbIX HHTETPaJIOB.

IIpakTH4yeckoe 3ansaTHE. Pacuer onpeneneHHbIX HHTETPajoB.

CamocrositeibHass  pabGora. [IpumeHeHMe METOAOB  MHTETPUPOBAHUA
(ompenenieHHbIE MW HEOIpENCJICHHbIE HMHTErpajbl). BbrumciaeHne HECOOCTBEHHBIX
UHTErpajoB. BrlmonHeHue  pacueTHo-rpaduyeckol  (KOHTPOJIbHOM)  paboThHI
«MHTerpanbHoe ucuucienne QyHKIumi».

Pexomenayemasi aureparypa:

ocHoBHai [1, 3];

JOTONHUTEbHAs [ 1, 4].

Pa3znea 6. Paabl

Tema 8. UncnoBbie U QyHKIMOHAJIbHBIEC PAIBI

Jlekumss. YwucioBble psAabl: OCHOBHBIE MOHSATHSA, NPU3HAKA CXOIUMOCTH.
O yHKIUOHAJIbHBIE PSAbl: OCHOBHBIE TOHSATHS, HAXOKIEHUE 00JIACTU CXOIUMOCTH.

IIpakTuyeckoe 3ansaTue. [I[pumeHeHue Teopun psaoB.

CamocrosiTeibHasi paGora. OOnactb CXOAMMOCTH CTENEHHBIX PSIOB.
Pa3paborka Tabmuibel «Pa3znoxeHue sieMeHTapHbIX GyHKUMH B psan Teisiopay.
Boinonnenue pacuetHo-rpaduueckoil (KOHTPOJIbHOW) paboThl «Paabiy.

Pexomennyemasi aureparypa:



ocHoBHas [1-3];
JOTOTHUTEIbHAS [ 1, 2, 4].

Pasznea 7. OcHoBbI Teopuu qud@epeHunaIbHbIX YPABHEHH I

Tema 9. Indpdepenunanbubie ypaBHeHus (YY) n ux cucremsbl

Jlekusi. OcCHOBHBbIE TMOHATUS TeopuH AUPDEpeHIINATbHBIX YpaBHEHHI.
3amaua Kom. OCHOBHBIE METOABI pelICHUS OOBIKHOBEHHBIX AU epeHInaIbHbIX
ypaBHeHui. JluHeiHble omHOpomHble auddepeHInaIbHbIle YpaBHEHUS BTOPOTO
nopsiika C TMOCTOSHHbIMU KO3 dunmrentamu. CTpykTypa OOIIEro peuieHus
JUHEHHOTO HEOoAHOpoAHOro auddepeHInaIbHOr0 YpaBHEHUS BTOPOTrO MOPsIKA.
Jluneitnple HeomHOponHbIE MUdQepeHInaIbHbBIE YpaBHEHHS BTOPOTO MOpsAKa ¢
MOCTOSTHHBIMU KO3 (PULIMEHTaAMU.

I[IpakTuueckoe 3ansiTue. PemieHne OOBIKHOBEHHBIX Au(depeHITnaTbHBIX
YpPaBHEHUH MEPBOrO MOPSJIKA.

IIpakTHYeckoe 3aHsITHe. MeTtonsl penieHus OOBIKHOBEHHBIX
muddepeHInanbHbIX YPAaBHEHUN BBICIIINX MOPSIKOB.

IIpakTuyeckoe 3ansiTue. Pemenue cuctem aAudepeHInanbHbIX YpaBH €HUM.

IIpakTn4yeckoe 3ansiTue. PemeHne 0ObIKHOBEHHBIX TU(]depeHITnaIbHBIX

YpaBHEHUM.

CamocrosiTebHass padGora. Pemenue 3amaun Komm 111 0OOBIKHOBEHHBIX
muddepeHanbHbIX ~ ypaBHEHUW  BTOPOro  mnopsaka. Pemienwe  MMHEHHBIX
HEOTHOPOIHBIX AU PEepeHIMATBHBIX YPAaBHECHUN BBICIIMX TMOPSAKOB. BhImoiHeHHE
pacueTHO-rpaduIeCcKom (KOHTPOJIBHOI) paboThI «OOBIKHOBEHHBIC
nuddepeHIanbHble YpaBHEHUSD.

Pexomenayemas aureparypa:

ocHOBHas [2, 3];

JOIOIHUTENbHAs [2, 4].

Pa3nen 8. Teopusi BepossiTHOCTEH

Tema 10. KomOunnaropuka

Jleknuss. Otanbl  pa3BuTUs  KOMOMHATOpUKH. OCHOBHBIE  TOHSITHUA
koMOuHatopuku. llepectaHoBkM, pa3MelnieHuss W codyeTanus. IIpaBuna cymMmbl U
npousBeneHus. [Ipuembl penieHnss KoOMOMHATOPHBIX 3a7au.

IIpakTuyeckoe 3ansiTue. KoMmOMHATOpHBIE 33/1a9M M METOJIBI UX PEIICHMUSI.

CamocTonTenbHas padora. Penienne koMOMHATOPHBIX 3a7au.

Pexomenayemasi aureparypa:

ocHoBHas [2, 3];

JOTIOTHUTEIIbHAS [2, 4].

Tema 11. Ciryuaiinbie cOObITHSA
Jlekmusi. OcHOBHbIE TIOHATHS Teopun BeposTHocTed. Kaccudukanus
ciyyallHbIX coObITU. [lonX0ap! K ONMpeneneHno BEPOSTHOCTH CIIy4YalHOTO COOBITHSI.
Onepanuu Hag COOBITUSIMU. TeopeMbl CIOXKEHUS W YMHOXEHHUS BEPOSTHOCTEH.



®opmyna nonHoi BeposaTHocTU. Dopmyna baiieca. Cxema u gopmyna bepuynnu.
JlokanbHas 1 MHTETpaIbHAsA TEOpEeMBI Jlamiaca.

IIpakTHyeckoe 3ansiTue. Beraucienrne BEPOITHOCTH CIIYYalHBIX COOBITHIA.

IIpakTH4yeckoe 3ansaTue. [lIoBTropeHne UCTIBITAHUN.

CamocTosiTesibHasi padora. leoMmeTpuueckas BEpOATHOCTb. AKCHOMAaTHKa
TEOpUU BEPOSTHOCTEH. Brinmonnenne pacueTHo-rpadudeckoil (KOHTPOIBbHON) paboThI
«CrnyyaiiHble COOBITHSY.

Pexomenayemasi aureparypa:

ocHOBHas [2, 3];

JOIOHUTENbHAs [2, 4].

Tema 12. Cnyuaiinble BeJIMUNHBI

Jlekuusa. Ilonstue cinydailHOW BenWYHWHBI. BUABl CiydallHBIX BEIWYHMH. Psij
pacnpeneyieHuss ciaydaiiHoW BenuuuHbl. DYHKIUS M TUIOTHOCTH paclpeaeeHus
BEPOATHOCTEH. YUMCIOBBIE XapaKTEPUCTUKU JUCKPETHBIX CIy4aWHBIX BEJIWYHH.
YucioBble XapaKTepUCTUKHW HEMPEPBIBHBIX CIyYalHBIX BEJIMYMH. bHHOMHalbHOE
pactpenenenune. Pacnpenenenne Ilyaccona. PaBHomepHOE — pacnpenencHue.
[lokazatenbHoe (IKCHOHEHUHANbHOE) pacapeneineHus. QOYHKIUS HaJIEKHOCTH.
HopmanbHoe pacnpeneneHue.

IIpakTHyeckoe 3ansiTue. YUCIOBBIC XapaKTEPUCTUKH CIyYaHBIX BEJIIMYHH.

IIpakTuyeckoe 3ansTHe. J[MCKpeTHbIE CIy4yailHbIE BETUYMHBI U 3aKOHBI UX
pacrpeneneHusl.

IIpakTuyeckoe 3anaTue. HempepriBHBIC clydailHbIe BETUYUMHBI U 3aKOHBI UX
pacrpe/iesIeHusl.

CamocrositesibHasi pa0dora. Bunbl pacnpeneneHud ClaydallHbIX BEJIWYMH.
Boimonnenue  pacuetHo-rpaduyeckod  (KOHTpoOJbHOM)  paboThl  «CiyyaliHble
BEJINYUHBI.

Pexomennyemas Jureparypa:

ocHoOBHas [2, 3];

JOMOJHUTEIbHA [2, 4].

Pa3znen 9. Maremarudeckasi CTATHCTHKA

Tema 13. OcHOBBI MAaTEMATHYECKON CTATUCTUKHU

Jleknusi. [loHSTHS W METOABI MareMarMuecKoOW CTarucTUKU. BrIOOpOUYHBII
Meron. IlepBuuHas o0paOoTKa CTaTUCTHMUECKUX MAAHHBIX. PAnbl pacnpeneseHus.
CrarucTudyecKkne OLEHKH IapamMeTpoB pacnpeaencHus. Buabl ouneHok. Todeunsie
OLICHKM YHUCJIOBBIX THIapaMeTpOB pacrpenesicHuil. HHTepBanbHbIE OLEHKU U
JIOBEPUTEIIbHBIE UHTEPBAJIBI.

IIpakTnyeckoe 3anstue. [lepBuynas o0padoTKa CTAaTUCTUYECKUX JaHHBIX.

IIpakTHyeckoe 3ansiTue. BerunciieHne TOUEUHBIX U UHTEPBAIbHBIX OI[EHOK.

CamocrositebHasi padora. Bunbsl u cnocobbsl orOopa B BBIOOPOUHYIO
COBOKYIHOCTb. Pacyer CBOIHBIX XapaKTepUCTHK BBIOOPKHU. BblnonHeHue pacueTrHo-
rpaguueckoi (KOHTPOJIbHON) padoThl «OCHOBBI MaTEMaTUYECKOU CTATUCTUKU .

Pexomenayemasi aureparypa:



ocHoOBHas [2, 3];
JOTIOJTHUTEIIbHAS [2-4].

Tema 14. KoppesiiHOHHO-PerpecCHOHHBINA AHAIN3

Jlexums. [loHsTre 0 CTaTUCTUUECKON U KOPPEISAIIMOHHON CBI3U. BHIOOpOUHBIit
koapurreHT Koppensaiuun. OCHOBHBIE MOHSTHS PErpecCUOHHOrO aHaian3a. Meron
HAMMEHBIINX KBAaApPaToB. Perpeccnonnbie Mosienu. JINHENHOE ypaBHEHUE PETPECCHUH.

IIpakTuyeckoe 3anHsiTHe. [IpuMEHEHHE KOPPEIILHUOHHO-PErPECCUOHHOTO
aHamM3a.

IIpakTuyeckoe 3ansiTHe. IIpuMeHEHHE KOPPEISILHUOHHO-PErPECCUOHHOTO
aHaIn3a.

CamocTositesibHasi padora. HenmHelinble MOIEIM perpecCMOHHOIO aHau3a.
[IpunoxeHne KOppemsLUOHHO-PErPECCUOHHOIO aHalM3a. BBINOJHEHWE pacyeTHOo-
rpaduueckoit (KOHTpobHOMN) paboTsl «KoppensanoHHO-pPErpeCCUOHHBIN aHATU3).

Pexomenayemasi aureparypa:

ocHOBHas [2, 3];

JIOTIOJTHUTENIbHAs [2-4].

Tema 15. OcHOBBI TEOPHH CTATUCTUYECKHUX pPelleHH I

Jlekuuss. OCHOBHBIE MOHSITUS TEOPUM MPOBEPKH CTATUCTUYECKUX THUIIOTE3.
OTanbl MNPOBEPKUM CTATUCTUYECKOW TuUMoOTe3bl. [loHSATHE O KpUTEpUSIX COIIaCHUs.
Kpurepun KommoropoBa wu Ilupcona. IIpoBepka rumore3sl O HOPMAJIbHOM
pacnpenesieHnH no kpureputo [Iupcona.

IIpakTuyeckoe 3anHsitme. CTaTUCTUYECKas MPOBEpPKAa MapaMeTPUUECKUX
TUITIOTE3.

IIpakTu4eckoe 3ansitue. [I[poBepka rumnore3bl 0 3aKOHE PACHPEAECIEHNUS.

IIpakTnyeckoe 3ansaTue. [IpuMeHeHrEe TEOPUN CTATUCTUYECKUX PELICHUN.

IIpakTnyeckoe 3aHsaTHe. Pemenue 3amay no pasupeny «Maremaruyeckas
CTaTUCTHKA.

CamocroaTenbHas padora. [IpuioxeHne Teopun CTaTUCTUYECKUX PEUICHUN.
Brimonaenue pacderHo-rpaduueckoil (KOHTPONbHOW) paborel «CTaTHCTHYECKHE
TUIIOTE3bI».

Pexomennyemas aureparypa:

ocHOBHas [2, 3];

JIOTIOJTHUTEbHAs [2-4].

3204HOI opMBbI 00yUeHHS
Paszjneua 1. DiieMeHTHI JIMHEHHOM are0pbl 1 AHATUTHYECKONH reOMeTPpUH

Tema 1. MaTpuubl ¥ onpeaeJuTe/ v, HX MPHI0KECHUS
Jlekuusi. Marpuiibl 1 onpeneanuTeNn: OCHOBHbBIC MOHATHS U BUIbL. Onepanun
HaJ maTpuniaMu. Berauciaenue onpenenureneil. CJIAY: oCHOBHbBIC MOHATHUSA U BUJIBI.
Metonae! pemienust CJIAY: I'aycca, Kpamepa.
CamocTosiTenbHas padora.



JleficTBUSl ¢ MaTpullaMH U BblYUCIIEHUE ompenenutened. OOpaTHas maTpuiia.
Pemienne cuctem JHMHEHHBIX anreOpandeckux ypaBHeHWil. Pemmenme cucrem
JUHEHHBIX alredpanyecKux ypaBHEHUNW MaTPUYHBIM METOJIOM.

Pexomenayemas aureparypa:

ocHoBHas [1, 3];

JOTONHUTENbHAs [1, 4].

Tema 2. BekTopHas anredopa

CamocTosiTesibHasi padora. BeKTopbl: OCHOBHBIC MOHATHUS U BUABL. JlelcTBUS
¢ Bekropamu. CkansipHO€, BEKTOPHOE M CMEIIAHHOE MPOU3BEICHUS BEKTOPOB.
[IpuMeHeHre BEKTOPHOTO U CMEIIAaHHOTO MPOU3BEACHUN Il BEIYUCIICHUS TUIONIaAei
1 00BEMOB.

Pexomenayemas aureparypa:

ocHoBHas [1, 3];

JOTOTHUTEbHAs [ 1, 4].

Tema 3. JiieMeHTbl AHAJIUTHYECKOI reOMeTPUH

CamocrositesibHass padora. IIpsMas Ha MJIOCKOCTH: OCHOBHBIE BHJBI
YpaBHEHUM, B3aMMHOE PAaCIOJIOKEHUE MPSIMBIX, PACCTOSHHE OT TOYKH JI0 IPSM OH.
[TmockocTh: 00Iee ypaBHEHHE, B3aMMHOE pacIojioKeHue Iockocteil. [lpsmas B
MPOCTPAHCTBE: KAHOHUYECKOE YpaBHEHHE, B3aUMHOE pPAaCIOIOKEHUE TMPSIMBIX,
paccTtosiHEE OT TOUKU 10 npsmou. Kpusslie Broporo nopsaka. [loBepxHocTH BTOPOro
nopsaka. [locTpoeHre KpUBBIX U TOBEPXHOCTEW BTOpOro nopsiaka. Pemienue 3aaaq o
NpsIMBIX Ha TUIOCKOCTH W B MPOCTpaHCTBE. BrimosmHeHune pacueTHO-Tpaduueckoit
(KOHTpOJIbHOM) paboThl «DJIEeMEHThl JIMHEHHOW anreOpbl W  aHAJUTHYECKOU
TEOMETPUNY.

Pexomenayemasi aureparypa:

ocHoBHas [1, 3];

JoIoNMHUTENIbHas [1, 4].

Pa3nea 2. BBenenue B MareMaTu4eCcKMil aHAJIN3

Tema 4. Teopusi npenesioB U ee NPUJIOKEHUSA

Jleknusi. Tlonstus Teopum (yHKOMI OMHOW W MHOTHUX IIEPEMEHHBIX, HX
rpaduku. I[lpenen GyHKIUU OTHOW MEpEeMEHHOW M €€ HEMPEPHIBHOCTh. ACHUMITTOTHI
(GYHKIIUHA OTHOW MEpeMEHHOM.

CamocroaTenbHas paodora. [lpunoxenue Tteopuu mnpenenoB. Pa3paboTka
cucrteMaru3upyromieit  tadauibl  «OCHOBHbIE dJJIEMEHTapHble (QYHKIMM U X
rpadukny. [loctpoeHne 3cKu30B rpadukoB QPyHKIUH.

Pexomenayemas aureparypa:

ocHoBHas [1, 3];

nonoaHuTenbHas [1, 4].

Paznen 3. ludPpepennuanbroe ucuuciaenue GpyHkiuii

Tema 5. IlpousBoanbie u AU( PepeHIHATbI



IIpakTuyeckoe 3ansiTue. [IponsBogueie u AudPepeHimanbl GyHKIHMA.

CamocrosnTenbHas padora.

[TonsiTust mpou3BONHOM (QYHKIMM OHHOW TIEPEMEHHOW M HECKOJIBKHUX
nepemeHHbix. [lpaBuna muddepenuuponanus. [lpousBomnbie u nuddepeHnrans
BBICIIUX MOpsakoB. HaxokaeHue mNpou3BOMHBIX OOpaTHBIX (YHKIUH OIXHON
nepeMeHHoN. Haxoxaenne mpou3BOAHBIX (DYHKIIUH OHOW MEPEMEHHOM, 3alaHHBIX
napaMeTpUYECKU.

Pexomenayemasi aureparypa:

ocHoBHas [1-3];

JornonHuTeNnbHas [1, 2, 4].

Pa3znen 4. OcHoBBI BhICHIEH aJIre0pbl

Tema 6. KomniekcHble unciia

CamocTosiTesbHas padora.

KomminekcHbIe 9ucia: OCHOBHBIC TOHATHUS, Pa3IndHbIe (DOPMBI KOMIIIIEKCHOTO
yucia. Onepanuu HaJ KOMIUIEKCHBIMH 4YHciamMu. Pemenune anre0panyeckux
YpaBHEHUH.

PexoMenayemas qureparypa:

ocHoBHas [2, 3];

JOTIOJTHUTENbHAs [2, 4].

Pasznea S. UuTerpanbHoe ucuncjieHue QyHKIMM

Tema 7. OCHOBHBIE IOHATHS MHTETPAJIBHOI0 UCYHUCICHUSA

IIpakTuyeckoe 3aHsiTMe. BbIUKCIIEHME HEONMPEAECICHHBIX U ONPEACICHHBIX
WHTETPAJIOB.

CamocTosiTesibHass padora.

[lepBooOpa3Hasi u HEONpEACJICHHBIA HWHTETpall: OCHOBHbIE TOHSTUA U
cBoiicTBa. Metonbl uHTerpupoBaHus. OmnpeaeneHHbId  UHTErpal.  MeToabl
BBIUKCIICHUSI  OmpeneneHHbplx  uHTerpanmoB.  ®dopmyna  Herootona-JleiOuwuia.
HecoGcTBennwiit  uHTerpan. leoMeTrpuueckue MOPUIOKEHUS  ONPEACICHHOTO
uHTerpana. BemonHenwe — pacueTtHo-rpaduyeckor  (KOHTPOJIBHOH)  paboThHI
«InddepennmansHoe 1 HHTETPATHLHOE HCYUCTCHHUS QYHKITUI.

Pexomenayemasi aureparypa:

ocHoBHas [1, 3];

JOTOHUTENbHAs [1, 4].

Pasnen 6. Psiabl

Tema 8. UncsioBbie 1 QyHKUMOHAJIbHBIE PAABI
CamocrosiTesibHas padora. UncioBbie psJibl: OCHOBHBIC TOHSITHS U MPU3HAKU
cxonuMocTi. DyHKITMOHATEHBIE PSIIbl: OCHOBHBIC TOHSATHS W HAXOXKJCHHE O0JIacTH
cxonuMmocTH. Pa3paborka Tabmuubl «PasnoxkeHue 3MeMEHTApHbIX (YHKIHMA B psij
Teitnopa».
Pexomenayemasi aureparypa:



ocHoOBHas [2, 3];
JOTIOJTHUTEIIbHAS [2, 4].

Pasznea 7. OcHoBbI Teopun q1uddepeHuaaIbHbIX YPABHECHUN

Tema 9. Iuddepenuunanbubie ypaBHeHus (YY) u ux cucrembl

I[IpakTuyeckoe 3ansaTHe. PemieHne 0OBIKHOBEHHBIX AU QepeHIInaIbHbIX
ypaBHeHU. Pemienne OOBIKHOBEHHBIX JU(dEepeHIInaTbHBIX YpPaBHEHUN BBICIINX
nopsiikoB. Pemenne cucrem nuddhepeHInAIBHBIX YpaBHCHUH.

CamocrosnTenbHas padora. J(updepenunansusie ypaBHenus. 3agada Komiu.
OcHOBHbIE METO/ABl pelIeHUs] OOBIKHOBEHHBIX Aud(epeHIInaIbHbIX YpaBHEHUN
Pemenue 3agaun Komm 1 0oOBIKHOBEHHBIX AW QepeHIIMaIbHbIX ypaBHEHUN
nepBoro nopsaka. Pemenue 3amaun Ko 11 0ObIKHOBEHHBIX AU PepeHIInaTIbHBIX
ypaBHEHUM BTOPOTO MOPSIIKA.

Pexomenayemasi aureparypa:

ocHOBHas [2, 3];

JOTIOJTHUTENbHAs [2, 4].

Pa3nen 8. Teopusi BeposiTHOCTEH

Tema 10. KomOunaTopuka
CamocronTenbHass padora. OCHOBHbIE NMOHATUS KoMOMHaTopuku. [lpuemsl
peIIeHN s KOMOMHATOPHBIX 3a]1a4.
Pexomennyemasi aureparypa:
ocHOBHas [2, 3];
JOTOIHUTEbHAs [2, 4].

Tema 11. Ciyuaiinbie cOObITHA

Jlekuusi. OCHOBHBICE TIOHSTHUA Teopur BeposiTHocTe. Ilogxombl K
OTIPEACIICHUIO BEPOSTHOCTH CllydaiiHOro coObiTusi. Omnepauuu Haj COOBITHSIMHU.
TeopeMbl CIOKEHUS U YMHOXKEHHS BEpOsiTHOCTE. DOopMylia MOJTHONW BEPOSITHOCTU U
dbopmyna baiieca.

CamocTosiTesibHasi padora. Beruucinenne BEpOsSTHOCTH CIydalHbIX COOBITHIA.
['ecomeTpruueckass BeposTHOCTh. Cxema wu Qopmyna bepuymiu. JlokanbHas u
MHTETrpajibHas TeopeMbl Jlamnaca.

Pexomenayemasi aureparypa:

ocHOBHas [2, 3];

JIOTIOJTHUTENbHAs [2, 4].

Tema 12. CayyaiiHble BeJIHYUHBI
IIpakTnyeckoe 3anHsitue. UYuCIOBBIE XapaKTEPUCTUKU AUCKPETHBIX H
HETMPEPBIBHBIX CIIyYalHBIX BEJIUYHUH.
CamocTosiTesibHass padora.
[lonaTHE CiydyailHOM BEIWYMHBI. UMCIOBBIE XapaKTEPUCTUKU IOUCKPETHBIX W
HEMIPEPBIBHBIX CIyYalHBIX BEJIWYMUH. 3aKOHBI paclpelesieHUus AUCKPETHBIX W



HEIPEPBIBHBIX CIy4alHbIX Beau4uH. [IoHsTHE HOpMasbHOTO pacnpenenenus. Kpusas
['aycca. Bnusgnue mnapamerpoB pacrnpeneiacHuss Ha BUI KpuBod [aycca. Bunbl
pacnpenenenuii. 3akoH [lyaccona.

PexoMmenayemas jiureparypa:

ocHOBHas [2, 3];

JOTIOTHUTEIIbHAS [2, 4].

Pa3znen 9. Maremarndeckasi CTATHCTHKA

Tema 13. OcHOBBI MAaTEMATHYECKOH CTATHCTHKH

Jlekuust. IloHATHMS W METOABI MATEMAaTUYECKOM CTaTUCTUKU. [lepBuuHas
00paboTKa BEHIOOPOYHBIX JAHHBIX.

IIpakTH4eckoe 3aHATHE. BEIUKClIEHNE TOUEUHBIX U MHTEPBAIbHBIX OLEHOK.

CamocrosiTeabHass padora. Buasl u crmocoObl oT60opa B BBIOOPOUHYIO
COBOKYITHOCTb. PacueT CBOJHBIX XapaKTePUCTUK BHIOOPKH.

Pexomenayemas aureparypa:

ocHoBHas [2, 3];

JOTIOJTHUTEIbHAs [2-4].

Tema 14. KoppenasiunmoHHO-perpecCHOHHbIN aHATHN3

IIpakTuyeckoe 3ansiTue. IIpuMEHEHHE KOPPEIILHUOHHO-PErPECCUOHHOTO
aHamM3a.

CamocrtoaTenbHas padora. [loHsATHE CTAaTUCTHYECKOM M KOPPEJSLIMOHHOU
cBs3u.  JluHelHbli k03P UIIMEHT  Koppensiuu. PerpeccHoHHbIE  MOJEIH.
[IpunoxxeHnne KOpperauOHHO-PErPeCCHOHHOIO aHATA3A.

Pexomenayemas iureparypa:

ocHOBHas [2, 3];

JOIOIHUTENIbHAs [2-4].

Tema 15. OCHOBBI TEOPHH CTATUCTHYECKHUX PelleHH I
IIpakTHyeckoe 3ansiTue. CrarucTUYECcKasi MPOBEPKA TMIIOTES.
CamocrosiTesibHas padora.

OcHOBHbBIE MOHSATUS TEOPUU MPOBEPKH CTATUCTUYECKUX runore3. OCHOBHbIE
ATanbl MPOBEPKH TUNOTE3bl. lIpuiiokeHHWe TEeopuu CTATUCTUYECKUX pELIEHUN B
MPAKTUKO-OPUCHTUPOBAHHBIX  3ajadyaX. BbIMOIHEHUE  pacuyeTHO-Tpaduueckoit
(KOHTpOJIbHOM) paboThl «OCHOBBI MaTEMaTH4YECKOW CTAaTUCTUKHU .

Pexomenayemas aureparypa:

ocHoBHas [2, 3];

JOTIOJTHUTEIbHAs [2-4].

5. MeTonnyeckue peKOMeHIAUM 110 OPTrAHU3ANUM U3YUYEHHU S TUCIUTLTHHBI
[Ipn peamuszanuu OporpaMmbl JHCHHUIUIMHBI MCIIOJIB3YIOTCS JICKIHMOHHBIE M

IMPAaKTH4YCCKUC 3aHATHUA.
O6IJ_II/IMH oeJsIMHU 3aHSITUU SBIISIIOTCS:



— o0o011eHue, cucreMaru3anus, yriay0JieHue, 3aKpenseHue
TEOPETUYECKUX 3HAHUN M0 KOHKPETHBIM T€MaM JMCIHIIINHBI;

— dbopMupoBaHHE YMEHUM NMPUMEHATH MOTYYECHHbIE 3HAHUS Ha MPAKTHKE,
peanu3anus eIUHCTBA HHTEJUICKTYallbHOW U MPAKTHUYECKOM e TEeIbHOCTH;

— BbIpa0OTKa MpPU pEUICHUU MOCTaBICHHBIX 3a1ad MpodeCcCUOHATbHO
3HAYMMBIX Ka4€CTB: CaMOCTOATENHLHOCTH, OTBETCTBEHHOCTH, TOUHOCTH, TBOPUYECKOMN
WHUIIUATUBBIL.

[ensiMu NEKIUU SABJISIOTCS:

- dbopMuUpOBaHME CHUCTEMAaTHU3UPOBAHHBIX HAYYHBIX 3HAHUW  TIO
JUCIUIUIMHE C aKLIEHTOM BHUMAaHUs HAa HauOOJee CIOXKHBIX BOMPOCAX MOCTPOECHUS
MaTEeMaTHYECKUX MOJIeNIeH TEXHOJOTHYECKUX IPOLECCOB;

- CTUMYJIMPOBAaHUE  aKTUBHOW  IMO3HABAaTEIbHOM  JEATEIbHOCTHU
o0yJarumxcs, CnocooCTBYOIIEH POPMUPOBAHUIO KX TBOPUYECKOTO MBIIIJICHHUS.

B xonme mnpakTHueckoro 3aHATUsS OOECHEYMBACTCS TMPOLIECC AKTUBHOIO
B3aUMOJICUCTBUSA O0y4YarOUIMXCs C MPENOAAaBaTeNIeM; MPUOOPETAIOTCS MPAKTUYECKHE
HaBBIKM U yMeHHs. lledab mpakTU4ecKoro 3aHATUA: YIIYOUTh M 3aKPENUTh 3HAHMS,
NOJTlyYE€HHbIE Ha JIEKUUHU; (OPMHpPOBAHME HABBIKOB HCIONb30BAHMS 3HAHUU IS
peuieHus MPaKTUYECKUX 3a/1ay; BBINOJIHEHUE TECTOBBIX 3aJaHUi IO MPOBEPKE
MTOJTYYEHHBIX 3HAHUWA U YMEHUU.

CamocrostensHas pabora oOy4aloluMXcs HalpaBieHa Ha YriyOJeHue u
3aKperyieHue 3HaHUW, MOJNYUYEHHBIX Ha JEKUMSIX U JPYTHMX 3aHIATHUSX; BBIPAOOTKY
HABBIKOB CaMOCTOSITEJIBHOIO AKTUBHOIO MPUOOPETEHHS] HOBBIX, JOMOJHUTEIbHBIX
3HAaHWUW; TOATOTOBKY K TPEACTOALIMM  3aHSATUSIM; BBINOJHEHHWE PpaCUETHO-
rpaduyeckux (KOHTPOIbHBIX) padoT.

6. OIIeHO‘IHLle MaTepHualjbl 10 JTMCHUILINHE

Texymuii KOHTPOJb YCIIEBAEMOCTH OOCECIIEUNBACT OI[CHMBAHUE XOJ[a OCBOCHHSI
JTUCITUTUTHHBI, TIPOBOJAMTCS B COOTBETCTBUU C COAEPKAHUEM JIMCIUTLIMHBI 10 BHIaM
3aHATUH B (popMe ompoca, pemieHus 3a/ad, TeCTUPOBAHUS, BBHIIIOIHEHUS PacUYeTHO-
rpaduaeckux padoT.

[TpoMexyTouHasi arTecTanus OOECIICYMBACT OI[CHUBAHHUE MPOMEKYTOUHBIX U
OKOHYATEJIbHBIX PEe3yJAbTaTOB OOy4YeHHUS MO JUCIHILIMHE, TPOBOIUTCS B (opme
IK3aMeHa.

6.1. IlpuMepHbIe OLIEeHOYHbIE MaTePHUAIbI:
6.1.1. Texyiero KOHTpP OISt

IIpumepHbIe BONPOCHI 1JI51 ONMPOCA:

1. Bunpl marpuil.

2. JIuneiiHble Onepanuy HaJ MaTPULIAMHU.

3. IIlpousBenenue MaTpuL.

4. Onepauus TpaHCIOHUPOBAHUS MATPULL.

5. DneMeHTapHbIe MPeoOdpa30BaHUs CTPOK (CTOIOIIOB) MATPHIIBI.



6. Beruucnenue onpenenurenei 2-ro nopsaKa.
7. Beruucnenue onpeaenuteneit 3-ro nopska.
8. CBoiicTBa onpeaeanTenei.

9. MuHoOpHI 1 anredpandeckue JOTMOTHEHHUS.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
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.
47.

qacTsM.
48
49

PasnoxxeHnue onpeaenutens no dJIeMeHTaM CTPOKH HIIM CTOJNIOA.
Pemmenue cucrteM IMHEHHBIX ypaBHEHHM ¢ moMoIsi0 popmyn Kpamepa.
Pemenue cucrem imHerHbIX ypaBHeHn MetonoMm [aycca.
BekTopbl: OCHOBHBIE MOHSATHS U BUJBIL.

JIuHeHbIe onepannu HaJ BEKTOPAMU.

CkansipHO€ MPOU3BEICHUE BEKTOPOB U €r0 CBOMCTBA.
BekropHoe npousBeieHHE BEKTOPOB U €0 CBOMCTBA.
CwMmelanHOe MPOU3BEAEHNUE BEKTOPOB U €T0 CBOMCTBA.
OcHOBHBIE BU/IBI YPABHEHUN MPSIMOW HA MIIOCKOCTH.

B3anMmHoOe€ pacnonoxeHue npsaMbIX Ha MITOCKOCTH.

[Ipsamas Ha miockocT. OCHOBHBIE TUITBI YPABHEHUN MPSMOM.
[Inockoctb. OCHOBHBIE TUITBI YPABHEHUN MIOCKOCTH.

B3auMHO€ pacnonokeHue nI0CKOCTEN.

[Ipsimas B mpocTtpancTBe. KaHOHMUYECKOE ypaBHEHUE MTPAMOM.
PaccrosiHre OT TOUKH 10 IPSIMOM B IPOCTPAH CTBE.

B3anmHoe pacrnonoxeHue npsaMoil U miIoCKOCTH.

VYpaBHeHUE U TapaMeTpbl JUIUIICA.

VYpaBHeHUE U TapaMeTpbl TUIIEPOOIIHI.

VYpaBHeHUE U TapaMeTphl apadoIbl.

DopMBbI PEICTABICHUS KOMILIEKCHOTO YHCIIA.

Onepannu HaJl KOMILUIEKCHBIMH YUCJIaMU.

[lonsitue Ppynkimu onHou nepeMeHHo. I'paduku QpyHKIUM.
[Tonsitne PyHKIIMY HECKOIBLKUX MEPEMEHHBIX.

Onpenenenue npeaena GyHKIUH.

CBolicTBa Mpeaesos.

AcuMITOTHI PYHKITUN OTHOU MEPEMEHHOM.

OrnpeneneHue MpoU3BOTHOM.

['eomeTpuueckuii u puU3NUECKUN CMBICI TPOU3BOIHOM.

Tabnuiia mTpou3BOIHBIX OCHOBHBIX AJIEMEHTAPHBIX (PYHKITUHA.
[TpaBuna gud depeHmpoBanus.

[IpousBoaHas caoXKHON (HYHKIIUH.

[TpaBumno Jlonurans.

Huddepenunan GyHKIIUM OAHON TTEPEMEHHOM.

YactHbie Tpou3BOHbIE (PYHKIIMU HECKOJIBKUX MEPEMEHHBIX.
[lepBooOpa3Has QyHKIUU.

Tabnuia HeonpeneIeHHbIX HHTErPajIoB.

Brrunciienne HeonpeneieHHOro HHTErpaia METOIOM 3aMEHBI IEPEMEHHOI.
Brruncienne HEONMpeAeIeHHOr0 UHTErpasa METOIOM MHTETPUPOBAHUS 110

. ['eomeTpruecknil CMBICIT ONTPEAEIEHHOTO HHTETpaa.
. ®opmyna Herorona-JleitbHua.



50. HecoOcTBEeHHBIN MHTETPAIL.

51. Yucnosele psasl. [Ipu3Haku cXOIUMOCTH.

52. Crenennsie psapl. O0IacTh CXOMUMOCTH.

53. OcHOBHbIE MOHATUS Teopun U dhepeHInanbHbIX YpaBHEHU.

54. 3anaua Komm.

55. O6uiee perieHue TMHEHHBIX OMHOPOAHBIX AU depeHInanbHbIX ypaBHEHH
BTOPOrO MOPSIIKA C TOCTOSIHHBIMU K03 pUiiieHTamu.

56. Mertoasl peuieHUs JTUHEWHBIX HEOMHOPOAHBIX JHU(depeHnanbHbIX
YPaBHEHUN BTOPOrO MOPAAKA.

57. Pemenue O0OBIKHOBEHHBIX IU(PGEpPEHIIHANBHBIX YPaBHEHUNU BBICIIUX
MOPSIIKOB.

58. OcHoBHBIE TMOHATHS KOMOWHATOpPUKU. Pa3menieHus, mepecTaHOBKH H
COYeTaHUsI.

59. OcHOBHbIE MTOHATUS TEOPUU BEPOSATHOCTEM.

60. Kitaccudukamnus caydaifHbIX COOBITHIA.

61. Knaccuueckoe onpeneneHue BEpOITHOCTH ClTydailHOTO coObITHsI. CBOWCTBA
BEPOSITHOCTH.

62. Teopema coxeHUsI BEPOSATHOCTEH.

63. Teopema yMHOXKECHHS BEPOSTHOCTCH.

64. ®opmyna MoITHOM BEPOATHOCTH.

65. ®opmynsl baiteca.

66. Cxema u popmyna bepuymnmm.

67. Ilonarue cmyyailHON BeTMYUHBI. BUIBI ClTydaifHbIX BEIMYUH.

68. [lonsiTHe 3aKk0HA pacpeneNeHUs CIy4ailHON BETUYUHBI.

69. OyHKIMS ¥ MIOTHOCTh paclpeeNieHUs BEPOSITHOCTEH.

70. TuckpeTHble CydyailHble BEJIMUYUHBI U 3aKOHBI UX PaclpeiesieHUs.

71. YncnoBbie XapaKTEPUCTUKHU TUCKPETHBIX CIIYYalHBIX BEJIMYHH.

72. HenpepsiBHBIE CiTy4aliHbIE BEIMYMHBI U 3aKOHBI UX PACIPEICTICHUS.

73. YncnoBble XapaKTEPUCTUKU HEMPEPHIBHBIX CIyYailHbIX BEJIUYHH.

74. buHomuanbHOE pacnpeieicHue.

75. PaBHOMEpHOE pacnpeencHue.

76. HopmanbHOE pacrpeesieHue.

77. OCHOBHBIE MTOHATHS MAaTEMAaTUYECKON CTATUCTUKHU.

78. Psanp1 pactipeneneHusl.

79. ToueuHbIe OIEHKU YUCIOBBIX XapaKTEPUCTUK paclpeiesICHuUs.

80. MlaTepBanbHbIe OLIEHKU U IOBEPUTEIbHBIC HHTEPBAJIBI.

81. Koo dpumueHT Koppemsiu U ero CBOHCTRA.

82. [lapHas nuHeliHas perpeccus.

83. Craructuueckue rumnore3bl. BUbpl TUNIOTE3 U ATAIbl UX TPOBEPKHU.

IIpumepHbIe TeMbI pacdieTHO-TPapuYecKUX (KOHTPOJbHBIX) padoT:
1. DrneMeHTHI JIMHEHHOM anreophl.

2. DJIEMEHTHI aHATMTHICCKON TCOMETPHH.

3. Mudbdepennmansuoe ucuncieHne GyHKITAH.

4. KomnieKkcHbIE Yuca.



5. MuterpanbHOe ucyucieHue QyHKIUH.
6. Pannl

7. Teopusi BEpOATHOCTEM.

8. MaremaTuyeckasi CTaTUCTHKA.

IIpuMmepHbIe 3axa4m:
1. Haitnute BCce BO3MOXKHBIE TTPOU3BEICHHUS MATPHII;

A:F N 3}, B:{O _},C: —01 ; é 2 , D=H.
2 0 2 1 1 2
1 -4 10
2. Pemite cucrembl ypaBHEHUM:
2X—y+2=0, 2x—y—-4z=0,
3x+12y-3z=1 {3x+12y-6z=1,
4x-3y—-2=2, 4x-3y—-8z=2.
3. Haumr Touku: A(0; 1; -1), B(1; -1; 2), C(3; 1; 0), D(2; -3; 1). Haiigure
o0wseM mupamusisl ABCD u ee BeicoTy BH.
4. Haiigute mepuMeTp M IUIOMIA[b TPEYroJIbHMKA C BEPIIMHAMH B TOYKaX
A(-11-2), B(-3;-1,-3) u C(-7;3;,-5).
5. Haiimure yros Mexay MiaOoCKOCTIMHU 6X—2y+2=6 U 3x—y-z=0.
6. Berunciure npenens:
IimS—\/X_JrQ 3+ x 47X 1+cos2x. Iim(;—_STX, fim 2X —€*sinx
x>\ 54 X

2 » Im 2 » A 3
=0 X —27X x> 5X°+9x—-2 x>0 ctgX x=0  2X° —5X
7. Haiinute npousBoaHble QyHKITHI:

1 5 X X 2 2 arccosx
y = —arcctg=, f(x)=log,| , Y= , Xy +3y—5X" =9, y=x"",
5 X (x)=log, 2-X V2x+1

8. Uccnenyiite QyHKIIMU U TOCTPONTE UX TpaduKu:
XS

x2 16

9. UccnenyiiTe Ha SKCTpEeMYM (PYHKIIUU:

z=x"—-y*+32x+4y; z=x"-y?, ecin y=12—-4x.

y=x"+3x>-4x>+8, f(x)=

10. UccnenyiiTe HAa CXOAUMOCTD YU CIIOBBIE PSJIBL:
2

o n? &H((n-1? & n o P +3
;2”*1 ’ ; nto nzzl“n2 +16 ;[5+4n2+2nj '

11. Haitaure mpoMeKyTKH CXOIUMOCTH PSITOB:

i X" i (x—2)"

=4"(n+1)° = (n+3)°

12. Pemure nuddepeHmansable ypaBHECHHS:

(5y—5x2y)y' =2xy’ +2x, xydy = (x2 —~ yz)dx, 2xy"=y', y"+2y'-3y=0.

13. Tpu cTpenka B OJUHAKOBBIX M HE3aBUCHUMBIX YCIOBUSX MPOU3BOIST IO
OIHOMY BBICTPEILY 11O OJHOM U TOU K€ 1eJId. BEPOSITHOCTh NOpaKEHUs LEIU IIEPBBIM
crpenkoM pasHa 0,9, Bropeim — 0,8, Tpetbum — 0,7. HaliguTe BEpOATHOCTb TOTO, YTO:
a) TOJIbKO OJIMH U3 CTPEJIKOB MOMAJET B 11eJb; 0) TOJBKO J1Ba CTPEJIKa MONaJeT B LIeJib;




B) BCE TPU CTPEJIKA MOMAAYT B 1I€JIb; T') XOTs Obl OJIUH CTPEJIOK IOMAaJl B LIEJIb.

14. Tpu craHka NpPOU3BOAAT MPOAYKLMIO, IPUYEM, MEPBBIA U BTOPOM CTAHOK
BbINTycKkaoT 1o 30%, a tpetuii mo 40% Bceil npoaykuuu. bpak B UX NpOAyKIMH
cocTaBisieT coOoTBeTCTBEHHO 1%, 2% u 3%. Haitaute BEpOATHOCTH TOrO, YTO
CIIy4aifHO BHIOpaHHOE M3JIETNE 0Ka3aJl0Ch OpPaKOBAHHBIM.

15. Hailiqute wmareMaruyeckoe OXHUJaHWEe, JUCHEPCUI0 U CpeaHee
KBaJipaTndeckoe oTkjoHeHue CBX:
Xi 1,0 1,5 2,0 2,5 3,0 3,5 4,0
pi 0,18 0,10 0,12 0,20 0,10 0,20 0,10
16. Haiingure MaTEeMaTHUICCKOE OXKHJaHUE, T CTIEPCUIO u
cpenHeKBapaTniyeckoe oTkiIonenne CBX, ecnu:
0, x<-1, 0, x<0,5,
_ _ 2x -1
a) p(x)=12x+2, -1<x<0, 6) F(x)= 05<x<l
0, x>0; L x>l

17. Crpesiok poU3BOAUT 6 BBHICTPEIOB MO MUIICHU. BEpoATHOCTh Mmonajganus
B MUILIEHb B KaXxJ0M ciay4dae paBHa 0,7. Haliiure BEpOSTHOCTh TOTO, YTO OH MOMAJAET
B MUIIIEHB: a) 3 pa3a; 0) MeHee Tpex pa3; B) He OoJjiee MATH pas.

18. JlaHbl 3HaYE€HUS CITy4alHON BEJIMUHMHBI:

709062 7386 8291 73879595 78 81 78 68 62 58 85 58 83 75 57 77 98 56 70 81
65 72 6585 76 72 63 93 78 97 90 92 57 60 84 97 83 71 67 7586 66 80 71 90 64 72
858391 70889595 778578686258 8558837857 709856 778160 79 66 85
78 776693 78979092 57608497 837167 7583 64 80.

ITocTpoiTe BapruallMOHHBIN PSL.

3anuInTe U MOCTPOUTE IMIUPUUECKYIO (PYHKITUIO pacpeieeHuU .

[TocTpoiiTe MOIUTOH UM TUCTOTPAaMMY YacTOT.

Havnure mony u menuany.

Haiinute 4YucinoBble XapaKTEPUCTUKU CTATUCTUYECKOTO PACIPENEIECHUS:
BEIOOpPOYHOE  cpefHee;  BBIOOPOYHYIO  JUCIEPCHUIO;  BBIOOPOYHOE  CpeaHee
KBaJpaTu4eCKOe OTKJIOHEHHUE.

Haigure Toueunble OLIEHKU ITapaMeTPOB PACIIPEAEIICHUS.

Haitgute nHTEpBANIBHBIEC OLIEHKHU [TaPaMETPOB paCIpeICICHUS.

19. TIpoBomuiics KOHTPOJBHBIA Cpe3 IO BBISBICHHIO CKOPOCTH YTCHUS Y
rpynnbl gered or 6 o 10 jmer. Haligure CTaTUCTUYECKYHO 3aBUCUMOCTh MEXKIY
BO3pacToM pebeHka X (JIET) U CKOPOCTBIO €Tr0 YTCHUS V (CIIOB B MUHYTY):

Y\X 6-7 7-8 8-9 9-10
50 - 60 15 2 1

60 -70 1 6 1 5

70-80 15 10

80 —-90 2 16

YCTaHOBUTE CTATUCTUYECKYIO 3aBUCHUMOCTb MEXIY 3HAYEHHUSIMH MPU3HAKOB X
u V. IlpoBepsre rumoresy O paBEHCTBE HYIIO Kod(p@UIMeHTa KOoppeasiuuu

TEeHEpPaJbHOM  COBOKYITHOCTH.

perpeccun ¥V Ha X.

[locTpoliTe KOPPEIALIMOHHOE TOJ€ W MPSIMYIO




20. Pe3ynbTaThl MPOMEXKYTOYHOW aTTECTAIMH CTYAEHTOB IO JTUCITUIIIMHE
BBICITIAsl MaTeMaTHKa MPUBEACHBI B TAOJIUIIC:

CryneHr 1 2 3 4 5 6 7 8 9 10 11 12

OTmeTka 8 6 6 7 3 3 3 3 6 4 3 7

CryneHt 13 14 15 16 17 18 19 20 21 22 23 24

OtMerka 8 8 8 5 4 3 4 6 9 7 7 4

Ha ypoBHe 3nHaunmmoctu 0,05 mpoBepeT€ THmoTe3y, 4TO OTMETKH CTYOCHTOB
pacIpeneieHbl HOpMalabHO.

IIpuMepHbIe 3a1aHUs IS TECTUPOBAHUSA:

1. Eciu Bce aneMeHTBHl CTPOKH KBaJpaTHOM MAaTpHUIBl PaBHBI HYIIO, TO
OTIPEACIIUTENh MATPHUIIBL:

Bapuanmer omeemos: 1) paBen 0; 2) He CyliecTByeT; 3) paBeH 1.

2. Ecmm x »neMeHTaM CTPOKM  KBaJpaTHONW  MaTpullbl NpUOaBUTH
COOTBETCTBYIOIINE AIEMEHTHI IPYrol €€ CTPOKH, YMHOKEHHbIE Ha OTIIMYHOE OT HYJS
4HCII0, TO:

Bapuanmvr omeemos:

1) onpenenurens OyaeT paBeH HYIIO;

2) onpenenuTenb He UBMCHHUTCS;

3) onpenenuTens U3MEHUT 3HAK;

3. CucreMa ITUMHENWHBIX anredpanyecKux YpaBHEHHUI Ha3bIBA€TCS OIHOPOIHOM,
€CIIH:

Bapuanmsr omeemos:

1) cBOOOIHBIC YJICHBI BCEX €€ YPaBHEHUH paBHBI HYITIO;

2) OCHOBHasi MaTpHIla CUCTEMbI BBIPOXKICHA;

3) x0Tst ObI OZIMH U3 CBOOOIHBIX YWICHOB YPAaBHCHHI PABEH HYIIIO.

4. Cuctema ypaBHEHUM X—y =0 U 2x—2y =0 HMeeT:

Bapuanmsr omeemos:

1) onHO pernieHue;

2) 0 peuienuii;

3) OECKOHEYHOE MHOYKECTBO PEIICHUH

5. 3HaueHue Npou3BOAHON PyHKIMM Y = 2arcsin 3X B TOUke X =0 paBHO:

Bapuanmer omeemos: 1) 0; 2) 2; 3) 6.

6. 3HaueHHE MPOU3BONHON (PYHKITUU Yy = arctg2x B TOYKE X =—1 paBHO:

Bapuanmer omeemos: 1) 1; 2) 0,2; 3) 0,4.

7. Tuddepennman yHkuuu y =In(x+3)) B TOUKE X =—2 HMEET BUL:

Bapuanmvr omeemos: 1) dy=0; 2) dy =dx; 3) dy =-0,5dx.

8. DkcTpeMyMoM (PYyHKIIMU HA3BIBAIOT:

Bapuanmuvr omeemos:

1) 3Ha4eHus apryMeHTa, MPU KOTOPBIX MPOU3BOAHAS (DYHKIIMU paBHA HYIIO;

2) 3Ha4eHus GYHKIUU B TOYKAX JIOKAJIbHOTO MAaKCUMyMa 1 MHHUMYMa,;

3) TOYKH JIOKAJIBHOTO MAaKCUMyMa U MUHUMYyMa (QYHKIIUH.

9. Cymma 3HadeHuil GyHknun Y= X' —13x° + 36 B TOUKax SKCTPEMyMa paBHa:




Bapuanmer omeemos: 1) 23,5; 2) 0; 3) 24.

10. Touka nepern6a QyHkuun y =2x° —6x> —18x paBHa:

Bapuanmer omeemos: 1) 0,75; 2) 0; 3) —22.

11. Yron B (B rpamycax) TpeyrojibHHKa ¢ BEPIIMHAMHU B Toukax A(2;2), B(5;5)
u C(9;1) paBeH:

Bapuanmur omeemos: 1) 120; 2) 60; 3) 90.

12. Ecu uzBectHbl Touku C(6;—2;3) u D(5; - 2; —5), To CyMMa KOOpIHUHAT
Bekropa DC pasna:

Bapuanmer omeemos: 1) 9; 2) 5; 3) 11.

13. Moayiib CKaJIsIpHOTO IPOU3BEIEHUS BEKTOPOB a(5;0;-5) u b(-5;7;5) paBeH:

Bapuanmer omeemos: 1) 0; 2) 50; 3) 20.

14. Tlepumerp mnapaienorpaMMa ¢ BepIIMHaMH B Toukax A(-11-2),
B(-3;-1,-3) u C(-7;3;-5) paBeH:

Bapuanmer omseemos: 1) 18; 2) 9; 3) 27.

15. Moy CMENIaHHOTO MPOU3BENEHHUS BEKTOPOB a=5k-3j, b=2% wu
¢ =k +5i + | paBeH:

Bapuanmur omeemos: 1) 36; 2) 6; 3) 0.

16. Jlar TpeyrosbHUK ¢ BepmuHamu B Toukax A (1; 12), B(7; 1) u C (-3; -3).
Vpasuenue ctoporsl BC umeer Bu:

Bapuanmer omeemos: 1) 11x+6y—-83=0; 2) 2x-5y-9=0; 3) y=5x-8.

17. lan tpeyroibHUK ¢ BepmmHamu B Toukax A (1; 12), B (7; 1), C (-3; —-3).
VYpaBuenue meauansl BM nmeer Bu:

Bapuanmor omeemos: 1) 3x-2y+5=0;2) x—y+4=0;3) 7x+16y-65=0.

18. T'eomeTpuvecKkoe MECTO TOYCK, MOAY/IH PA3HOCTEH PACCTOSHUN OT KOTOPBIX
110 G OKYCOB paBHBI, HA3bIBAIOT:

Bapuanmer omeemos: 1) sannuncom; 2) runep0oiioif; 3) mapadooii.

19. T'eomeTpuueckoe MECTO TOYEK, CYMMbI PAacCTOSHHUM OT KOTOPBIX 0
(hOKYyCOB paBHBI, Ha3bIBAIOT:

Bapuanmer omeemos: 1) snnuricom; 2) runep0oi1oii; 3) mapadoioii.

20. AprymeHT uncia z=5-5i (B rpaaycax) paBeH:

Bapuanmer omeemos: 1) 45; 2) —45; 3) 135.

21. AprymenT uncna z=-5+5i (B rpagycax) paBeH:

Bapuanmur omeemos: 1) 45; 2) 135; 3) —45.

22. ®okyc kpuBoi Yy’ =10X UMeeT KOOPAMHATHI:

Bapuanmer omeemos: 1) (5; 0); 2) (2,5; 0); 3) (0; 2,5).

23. Bonbmas ock >umrca X’ +16y° =16 paBHa:

Bapuanmer omeemos: 1) 4; 2) 8; 3) 16.

24. Tonmuwiii quddepennman GyHKIUHA U = Xyz UMEET BUL:

Bapuanmor omeemos:

1) du = xdx + ydy + zdz ; 2) du = xyz(dx+dy +dz); 3) du = yzdx + xzdy + xydz

25. 3uauenne mnomHoro auddepeHnmana QyHKIUU Z=g§- B TOouke (2;-1)

paBHO:



Bapuanmer omeemos:
1) dz=-15dx + 2dy ; 2) dz =-15dx+3dy; 3) dz =3dx—2dy.

26. 3naueHne HATErpaa Ix‘l In® xdx pasHO:

Bapuanmer omeemos: 1) 0,25Inx+C; 2) 4In* x+C; 3) 0,25In* x+C.

27. O0beM Tena, MOJNYYEHHOTO B pe3ylbTare BpalleHus BOKpyr ocu Ox
(GUTYpBI, OTpaHUYECHHON KPUBOM 4X° +9y* =36, paBeH:

Bapuanmer omeemos: 1) 167 ; 2) 87 ; 3) 127

28. Ilnomanb GUrypsl, OorpaHUdeHHON JUHUAMUA Xy =2 U 2X+Yy—5=0, paBHa:

Bapuanmul omeemos: l) 2,55;2)5;3)375-4In2.

29. Ecau psan Z
\/_

pacxoauTcs, TO HAWJIWUTE MEPBBIM €r0 YJICH:
Bapuanmui omeemos: 1) 14; 2) 7; 3) 6/2 .
30. Cymma 1esbIX YHCEN, NPUHAMLIESKANUX HHTEPBAILY CXOAUMOCTH psaa

i % , paBHa:
n=1

Bapuanmol omeemos: 1) 7; 2) 21; 13.

CXOOUTCS, TO HAWIUTE BTOPOM €ro 4YJ€H, a €CIH

31. Pagnyc cxoguMoCTH psija Z@ paBEH:
n+

n=0

Bapuanmuvl omeemos: 1) 7; 2) 1; 13.

32. O011iee pelieHrne ypaBHEHUS 2Xy' = X+ Y +1 UMEET BU/I:

Bapuanmui omeéemog: 1) y> —x* =Cx; 2) (y—x)* =Cx; 3) y=0,5xIn x—0,5+2Cx .

33. YacTHOE pelieHne ypaBHEHUS Y —4y = 4e”* UMeeT BU/I;

Bapuanmor omeemos: 1) y =4e®*; 2) y=e**; 3) y=xe*

34. Ecou y'(0)=5 u y(r)=3, TO 4YaCTHOE peLICHHUE ypaBHEHHsS Y"+9y =0
UMeeT BUI:

1) y =5c0s3x+5sin3x; 2) y =sinx—5cosx; 3) y =sin3x—5co0s3x.

35. BepoATHOCTh KOMaH/Ibl CIIOPTCMEHOB OJIEpKaTh MOOENY B KAKIOM U3 TPEX
Mmatueit coctasiseT 80 %. BepoaTHOCTh TOTO, 4TO KOMaH/1a POUTPAET XOTSI Obl OJIUH
MaT4, paBHa:

Bapuanmwvl omeemos: 1) 0,488; 2) 0,8; 3) 0,2.

36. Ecmu BeposSTHOCTH TOr0, 4YTO pabOTOCHOCOOHOCTh YENOBEeKa Ha
OPOTSKEHUH paboyero JHsS HE OTKJOHSETCS OT HopMbl, coctaBisier 30 % mnpu
aucrnepeuun 9, To JonycTuMasi BEJIMYMHA €€ OTKJIOHEHHSI OT HOPMBI paBHa:

Bapuanmur omeemos: 1) 0,3; 2) 0,7; 3) 3,12.

37. Ilokymnarenab ¢ OAMHAKOBOW BEPOSTHOCTHIO 0,5 MOXKET MOCETUTh OJUH M3
JByX Mara3uHOB. BeposSTHOCTh HpuOOpecTH HEOOXOAMMBIM €My TOBap B IMEPBOM
marazuHe coctamiser 0,6, a Bo Bropom — 0,8. BeposTHOCTH TOTO, 4TO TOBap OBLI
npruoOpeTeH B MEPBOM MarasuHe, paBHa'

Bapuanmvr omeemos: 1) 0,48; 2) )



0, x=0,
38. Ecimu F(x) =4{0,5x, 0 < x < 2, TO BEpOIATHOCTh TOro, uro CBX mnpumer
1, x =2,
3HaYEeHHE U3 IPOMEXYTKA [1;3) paBHa:

Bapuanmer omsemos: 1) 0,3; 2) 0,7; 3) 0,5.

39. Crpenok mnpou3BOAUT 6 BBICTPEJIOB MO MHIIEHU. Eciu BepoOSTHOCTH
HETOMAalaHus B MUILIEHb B KaxJoM ciydae cocTtaBisieT 30 %, To BEpOSATHOCTh TOTO,
YTO OH MMOMAJEeT B MUIIIEHh MEHEE TPeX pa3, paBHa:

Bapuanmu omeemos: 1) 0,3; 2) 0,07; 3) 0,7.

40. Ecom Opak mpw MNpPOU3BOJACTBE MNPOAYKIMU cocTaBiaser 1,5 %, To
HaWBEPOSITHEUIIIEE YMCI0 OpPaKOBAHHBIX M3AEIUH B mapTuu u3 30 MITyK paBHO:

Bapuanmor omeemos: 1) 0; 2) 7; 3) 1.

6.1.2. [IpomMekyTOUHOI aTTeCcTallUU

IIpumepHBbIii MepevyeHb BONPOCOB, BBIHOCUMbIX HA IK3aMeH
2 cemecTp

. [lonssTe MmaTpuubl. Buasl matpuil.
. JIuneiinbple onepanuu Haa MarpuuaMu. Onepanusi TpaHCIIOHUPOBAHHUS.
. [TpousBenenune marpuil.
. DIeMeHTapHbIC MPeoOpa30BaHUs CTPOK (CTOIOI[OB) MATPHIIBI.
. Beruncnenue onpenenurenei 2-ro v 3-ro NOPsIKOB.
. CBoiicTBa onpeaenuTesiei.
. MUHOpBI 1 aniredpandecKue T0MOTHEHUS.

8. PaznokeHue omnpenenuTens MO DSJIEMEHTaM IPOU3BOJIBHOW CTPOKH WU
croioua.

9. [lonsiTHe cucTeMbl TMHEHHBIX YPaBHEHUI.

10. Pemmenue cucreM JIMHEHHBIX YpaBHEHHH ¢ moMoIbio hopmyn Kpamepa.

11. Pemienuie cucteM NUHEWHBIX ypaBHeHU Metonom ["aycca.

12. BekTopbl: OCHOBHBIC TIOHSITHUS U BUIBL.

13. JIuneitHbIe onepanuy Hajl BEKTOPaMHU.

14. CxansipHoe npou3BeAeHUE BEKTOPOB U €r0 CBOMCTBRA.

15. BekTopHOE Mpon3BeIeHNE BEKTOPOB U €r0 CBOWCTBA.

16. BekropHoe mpou3BENEHUE BEKTOPOB, 33JaHHBIX KOOpPIWHATAMU. YCIIOBUE
KOJUIMHEAPHOCTH BEKTOPOB, 33JITaHHBIX KOOPAUHATAMHU.

17. CmemanHoe Mpou3BeIeHUE BEKTOPOB U €r0 CBOMCTBRA.

18. CMemanHoe MpoU3BeeHNE BEKTOPOB, 3aJaHHBIX KOOpPAUHATAMU. YCIOBUE
KOMILTAaHAPHOCTH BEKTOPOB, 33JJaHHBIX KOOPAUHATAMHU.

19. IlpuMmeHeHre BEKTOPHOTO M CMEIIAHHOIO MPOU3BENCHUN /1Jil BBIYKCICHUS
Io1aAe U 0ObEMOB.

20. OcHOBHBIC BUIBI YPABHCHHM MPSIMOM Ha TIJIOCKOCTH.

21. BzauMHO€ pacroiaokeHue MpsMbIX Ha IJI0CKOCTH.

22. [Ipsimas Ha TIocKocTH. PaccTosiHue OT TOUKHU 70 MPSIMOA.

23. [TnockocTh. OCHOBHBIC THITHI YPABHEHHH TIJIOCKOCTH.

24. Ob1iee ypaBHEHHE IJIOCKOCTH.

NN RN



25,
26.
27,
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

B3auMHO€ pacnonoxeHue miIoCKOCTEN.
YacTtHble ciydan 00111ero ypaBHEHUS MIOCKOCTH (HETIOIHbIE YpaBHEHUS).
[Ipsimas B mpocTtpancTBe. KaHOHMYECKOE ypaBHEHUE MPSMOIA.
PaccrosiHne oT TOUKH 10 IpsAMOM B IPOCTPAHCTBE.
B3auMHOe pacrionokeHue npsMon U MJIOCKOCTH.
Knaccudukanus KpuBbIX BTOPOTo MOPSIIKA.
VYpaBHEHHE U TapaMETPbI AJIJIUIICA.
VYpaBHeHUE U TapaMeTpbl TUNIEPOOIIBIL.
VYpaBHeHUE U TapaMeTphbl 1apadoibl.
IToBepXHOCTH BTOPOroO MOPSAIKA.
Komnnekcupie uncna. @opMbl IPEACTABICHUS KOMILIEKCHOTO YHCIIA.
Onepanuu HaJl KOMIUJIEKCHBIMU YUCJIAMU.
Pemenue anredpanyeckux ypaBHEHU HA MHOXKECTBE KOMILJIEKCHBIX YU CEJL.
[Monsitue pynkiuu onHoi nepemenHoi. I'paduku GyHKIUM.
[lonsiTne PyHKIIMN HECKOIBKUX MEPEMEHHBIX.
Omnpenenenue npeaena QyHKIUH.
HenpepsiBHOCTH PyHKITHY.
AcuMOTOTHI PYHKIIMH OJTHOW MIEPEMEHHOM.
Omnpenenenrne npou3BogHOM. leoMerpuueckuit M (QU3MYECKUN CMBICI

IIPOU3BOJHOM.

44,

[IpousBomgHass (QyHKIMU OJHOW TepeMeHHoW. Tabnuia MNPOU3BOIHBIX

OCHOBHBIX 3JIEMEHTapPHBIX (DYHKIIHI.

45.
46.
47.
48.
49.
50.
51.
52,
53.
54.
55.

[IpaBuna qud epeHurpoBaHus.

[IpousBoaHas CI0KHON PYHKIIHH.

[Ipasuio Jlonurans.

UccnenoBanue pyHKIMI 1 TOCTpOeHUE rpaUKOB.
[onstue nuddpepennnana GyHKIUNA OHON TEPEMEHHOM.
IIpou3BoaHbIE BHICHIMX MTOPSAKOB.

Juddepennransl BRICIIUX TOPSAKOB.

YacTtHble Mpou3BoAHbIE QYHKIIMA HECKOIbKUX MEPEMEHHBIX.
DKCTpeMyMbl (DYHKITUU OHOM TTepeMEHHOM.

OKkcTpeMyMbl QYHKIUHA HECKOIbKUX NEPEMEHHBIX.
[lepBooOpa3Has U HeolpeaeIeHHbIM nHTerpai. Tabauia HeonpeneaeHHbIX

WHTETPAJIOB.

56.
57,

HJacCTAM.

58.

Boeruuciaenune HCOIIPECACICHHOTI'O MHTCTIpajla METOAOM 3aMCHEI HepeMeHHOfI.
Brruucnenue HCOIIPCACICHHOI'O MHTCTPAJIa MCTOAOM HHTCIPUPOBAHUA 110

Ilonsitue OIMpPEACIICHHOTO HWHTCIrpajia. FGOMeTpI/I‘IC CKHU CMBICJI

OIpPCACICHHOIO MHTCIpaia.

59.
60.
61.
62.

®dopmyna Herotona-JleliOHuna.

Uucnoseie psaapl. [Ipu3Haku CXOOQUMOCTH.

OyHKIIMOHATBHBIE PsAbl. HaxoxkaeHne 001acTi CXOMUMOCTH.
Paznoxenune GyHKIMI B CTEIEHHBIE PSAJIbL.



IIpumepHbIii NepedyeHb BONPOCOB, BBIHOCUMbIX HA IK3aMeH
4 cemecTp

1. OcHoBHble mOHATHS Teopuu AuddepeHIanbHbIX ypaBHEHUN. 3anada
Komn.

2. OcHOBHBIE METONBI pelieHus OOBIKHOBEHHBIX U depeHrnantbHbIX
YpaBHEHUMU.

3. O6mee penieHre TMHEHHBIX OMHOPOAHBIX AUG(PepeHIInaIbHbIX YpaBHEHUN
BTOPOTO MOPSIIKA C TOCTOSHHBIMU KOA(PUITEHTaMU.

4, Crpykrypa o011ero peleHus JMHENHOTO HEOIHOPOJHOIO
nuddepeHImanTb,HOro ypaBHEeHUs BTOPOro MopsiaKa.

5. Meronsl pemieHuss JUHEWHBIX HEOAHOPOAHBIX A depeHInaIbHbIX
YpPaBHEHUN BTOPOrO MOPSAAKA.

6. PemeHue OOBIKHOBEHHBIX JU(QPEpeHIIUATBHBIX YpPaBHEHUN BBICHIUX
TIOPSITTKOB.

7. Teopernueckre OCHOBBI pelieHus: cucTeM AU PepeHInaIbHbIX YPABHEHU.

8. Meronpl pemieHust cucrem nuddepeHnnaibHbIX YpaBHEHUH.

9. OcHOBHBIE TOHATHS KOMOWHATOpWKH. Pa3merneHusi, TEPeCTAaHOBKH W
COYeTaHUSI.

10. [Ipuemsbl penrenns KOMOMHATOPHBIX 3a/1a4.

11. OcHOBHBIE IOHATHUSI TEOPUH BEPOSITHOCTEH.

12. TlonsaTue u knaccudukamnms CIrydaiiHbIX COOBITHH.

13. Tlonxoas! K OMpeAeNieHUI0 BEPOSTHOCTH CIIYy4aifHOTO COOBITHS.

14. Knaccuueckoe onpeeraeHie BEpoITHOCTH ciay4yaiiHoro coobrtusi. CBoMCTBa
BEPOATHOCTH.

15. Onepanuu HaJl COOBITUSIMU.

16. Teopema cioxeHHsI BEpOSTHOCTEH.

17. Teopema yMHOXKEHUS BEPOATHOCTEH.

18. ®opmyna MonHONU BEPOSATHOCTH.

19. BepositHocTu runotes. @opmynsl baiieca.

20. Cxema u popmyna beprymim.

21. JlokanbHas U UHTErpaibHas Teopemsbl Jlamnaca.

22. llonsTre cydaitHOW BeTUYMHBL. BUIIbI ClTydyaliHBIX BEJTUYHH.

23. TloHnsThe 3akoHA pacmpeieicHUs CAyd4alHOW BEJTUYMHBI M CIIOCOOBI €Tro
3a7]aHusl.

24. OyHKIHS ¥ TIJIOTHOCTH paclpee/ieHUs BEPOSITHOCTEH.

25. JINCKpeTHBIE CITy9aifHbIe BEIMYMHBI U 3aKOHBI KX PACpees CHUS.

26. YncnoBbie XapakTEPUCTUKHU TUCKPETHBIX CIIyUYalHbIX BETUYHH.

27. HenpepsiBHBIE CiTydaiiHbIe BEIMYMHBI U 3aKOHBI UX PACTIpPEIeN CHUSI.

28. UucnoBble XapaKTepUCTUKH HETPEPBHIBHBIX CIIYYaHBIX BETMYHH.

29. bunoMuanpHOE pacmupeesieHue.

30. Pacnipenenenue I[lyaccona.

31. PaBHOMEpHOE pacmpeeneHue.

32. IlokazarensHOE pacupeneicHue. OyHKIHST HAIEKHOCTH.

33. HopmanbHOE pacnpeneneHue.



34,
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.

OcCHOBHBIE TOHATHS MaTEMaTUYECKOM CTaTUCTUKH. Pl pactipenenenus.
CraTucTryecKkre OLEeHKU TapaMeTpoB pacipeaeneHus. Buabl olieHok.
ToueuHbI€ OIIEHKH YHCIOBBIX XapaKTEPUCTUK PaCIIpEaCICHUS.

HNHuTepBanbHbIE OLIEHKH U JOBEPUTEIIBHBIE HHTEPBAJIBI.
[ToHATHE O CTAaTUCTUUECKON U KOPPEIALIMOHHON CBSI3H.

Koaddumment xoppensiuuu u ero cBoicTaa.
[TapHas nuHENHaAsA perpeccusi.
Cratuctuueckue runoressl. Buspl runores.
OcHOBHBIE 3Talbl IPOBEPKU CTATUCTUUECKON TUIIOTE3BI.

[IpoBepka runoTe3 0 YMCIOBBIX 3HAYEHUSAX TapaMETPOB pacIpeaesICHuUs.
CratucTruueckue KpUuTEpUH COTJIacHsl.

[TIpoBepka

COBOKYITHOCTH.

TUNOTE3bl O 3aKOHE  PACHpENeCHHH  TeHEpalbHON

6.2. lllkana oumeHMBAHHUsSI Pe3yJbTATOB NMPOMEKYTOUHOH aTTecTAllUM W
KPUTEPUHU BHICTABJICHHUS OLIEHOK

Hp OMEKYTOYHAA aTTeCTAllMA: IK3aMCH

®dopma
KOHTPOJISt

Tlokazarenu
OLICHUBAHUS

Kpurepuu BeICTaBIIEHHS OLIEHOK

IIIxana omeHUBaHU

9K3aMCH

NIpaBHUIBHOCTb
H I1I0JIHOTA
OTBE€Ta

JlaH TPaBWIbHBIM, TMOJHBIA OTBET HA
TIOCTaBJICHHBIN BOIIPOC, MoKa3aHa
COBOKYITHOCTh OCO3HAaHHBIX 3HAaHHI IO
JUCLMIUIMHE, JO0KA3aTeJIbHO PAaCKPBITHI
OCHOBHBIE TOJIOKEHHUSI BONPOCOB; MOTYT
OBITh JIOIYIIIEHBI HEJIOUETHI,
HCTIPABJICHHBIC CaMOCTOSTEIIHFHO B
MpOLECCE OTBETA

OTJIIMYHO

JaH MPaBUIbHBINA, HEAOCTATOYHO IMOJHBIN
OTBET HAa  TIOCTABICHHBIH  BOMpPOC,
MOKAa3aHo yMeHue BBLIJEIUTE
CyIIECTBEHHbIE U  HECYIIECTBEHHBIC
MIPU3HAKH, MPUYUHHO-CJIEICTBEHHBIC
CBSI3H; MOTYT OBITh TOMYILICHBl HEJJOUYETHI,
HCTIpaBJICHHBIE c ITOMOIILIO
MIPEnoiaBaTelis

XOPpOLIO

JlaH  HEJIOCTaTOYHO  IPaBUIBHBIA WU
TOJIHBIN OTBET; JIOTHKA "
MIOCJIEJOBATEILHOCTh M3JI0KEHUSI UMEIOT
HapylIeHHUs; B OTBETE OTCYTCTBYIOT
BBIBOJIBI

YAOBJIETBOPUTEIBHO

OTBCT MPCACTABIISICT coboif Pa3pO3HCHHBIC
3HaHUs C CYHICCTBCHHBIMU OIIMOKaMU I10

BOIIPOCY; IIPUCYTCTBYIOT
(bparMeHTapHOCTb, HEJIOTUYHOCTD
U3JI0KEHUS JOTIOJIHUTEIbHEIE u

YTOYHAIOIHUE BOIIPOCHI HE MNPUBOAAT K
KOPPEKIHU OTBETA HA BOIIPOC

HCYAOBJICTBOPUTCIILHO




7. PecypcHoe oGecriedeHre IMCIATTHHBI

7.1. JIulleH3UOHHOE ¥ CBOOOHO PacnpocTpaHsieMoe NMpPorpaMmMHoe
odecmeuyeHue

[lepedyeHb JAUNEH3MOHHOTO U CBOOOIHO PACIPOCTPAHSIEMOr0 MPOrpaMMHOIO
o0ecrieueHusi, B TOM YHCJI€ OTEYECTBEHHOIO IPOU3BOJICTBA !

1. MoiiOduc Ob6pasoBanue [[10-41B-124] - TlonHbId  KOMILIEKT
PENaKTOPOB TEKCTOBBIX JOKYMEHTOB M  JJIEKTPOHHBIX TaONMI, a TaKxke
UHCTpyMEHTapui JJsi paborbl ¢ Tpaduyeckumu mnpeseHtanusmu [CBOOOIHO
pacopoctpansemoe. Homep B EauHOM peecTpe pPOCCHUCKHX MPOTpamMM ISt
SIICKTPOHHBIX BBIUUCIUTEIBHBIX MAIIMH M 0a3 JaHHbIX - 4557]

2. Astra Linux Common Edition pemu3 Open [[10-25B-603] -
OnepannonHas cuctema oOuiero HasHadeHus "Astra Linux Common Edition"
[Kommepueckas (Full Package Product). Homep B EmmnoM peecTpe poccuiickux
HPOrpPaMM JIJisl SJICKTPOHHBIX BHIYUCIUTEIBHBIX MAIIMH U 0a3 JaHHBIX - 4433]

7.2. IlpodeccuoHaibHbIE 0a3bI JAHHBIX H HH(OPMANIMOHHbIE CTIPABOYHbIE
CHCTEMBbI

1. denepanpubiii mopran «Poccuiickoe obpasoBanue» http://www.edu.ru/
(cBOOOAHBIN TOCTYM).

2. Undopmanmonnas cucrema «EauHOE OKHO JI0CTyma K 00pa30BaTEIbHBIM
pecypcam» [DekTpoHHbIH pecype]. — Pexxum mocrtyma: http://window.edu.ru/ , noctyn
TOJILKO TIOCJIC CAMOCTOSITEIbHON PErUCTpPAIHH.

3. Hayunas snexrponnas 6uomoreka «eLIBRARY.RU» [DnekrpoHHbIil pecypc].
— Pexxum nocrtyna: https://www.elibrary.ru/ moctym Tonbko mocie caMOCTOATEIBHON
perrCTpanum.

4. DOneKTpOoHHAS ounbnmroreka YHHUBEPCUTETA http://elib.igps.ru/
(aBTOpPU30BAHHBIN JOCTYII).

3. DIEKTPOHHO-ONOIMOTEeUHAS cucTeMa «9bC IPR BOOKS»
http://www.iprbookshop.ru/ (aBropu3oBaHHBIMH JOCTYII).

7.3. Jluteparypa

OcHoBHas1 iUTEpaTypa:

1. Beiciias maremaruka. Kypc nexkumit ¢ mpumepamu u 3agadamu [ Tekcr]:
yueOHoe nocobue. Y.1 / b.B. 3abopckuit [u np.], 2015. - 200 c. Pexum gocrymna:
http://elib.igps.ru/?47 &type=card&cid=ALSFR-977f4513-0bc0-43b4-8e3b-
9d196d048d30

2. Boicias maremaruka. Kypc neknuit ¢ nmpumepamu u 3agadamu [Tekcr]:
yuebHoe mocodue. U.2 / b.B. 3abopckuii [u ap.], 2016. - 192 c¢. Pexum gocryna:
http://elib.igps.ru/?64 &type=card&cid=ALSFR-7b104e69-bdca-4077-9ffa-
41da3c97aalc&remote=false



http://www.edu.ru/
http://window.edu.ru/
https://www.elibrary.ru/
http://elib.igps.ru/
http://www.iprbookshop.ru/
http://elib.igps.ru/?47&type=card&cid=ALSFR-977f4513-0bc0-43b4-8e3b-9d196d048d30
http://elib.igps.ru/?47&type=card&cid=ALSFR-977f4513-0bc0-43b4-8e3b-9d196d048d30
http://elib.igps.ru/?64&type=card&cid=ALSFR-7b104e69-bdca-4077-9ffa-41da3c97aa1c&remote=false
http://elib.igps.ru/?64&type=card&cid=ALSFR-7b104e69-bdca-4077-9ffa-41da3c97aa1c&remote=false

3. Bricmas MmaTemaruka: MpakTUKyM IO BBITIOJIHEHUIO PACUETHO-TPAPUICCKUX
pabor: yuebnoe mocobume: [rpudp MUC] Tpobumenn E.H. [u  np.]
NznarenbctBo: Cankrt-IlerepOyprckuii yauBepcuter ['TIC MUC Poccun, CaHKT-
[lerepOypr, 2022. — 448 c. Pexxum nocryna:
http://elib.igps.ru/?18 &type=card&cid=ALSFR-d71539ed-bcfc-415a-b02d-
97cf51ae0769&remote=false

JlonoJiHUTeIbHAS JIUTEpaTypa:

1. Kanununa, Enena CepreeBHa. COOpHUK 3ajiad IO BBICIIEH MaTeMaTuKe
[Texcr]: yuebnoe mocobue. Y. 1 / E.C. Kanununa, T.A. Cenemenena, C.b. Xutos;
pen. O. H. UYmxkukoB, 2015. - 108 c¢. Pexum  ngocryna:
http://elib.igps.ru/?41 &type=card&cid=ALSFR-f687ff41-8b10-4703-89ed-
60e0164da236

2. Tpodumen, E. H. Craructuueckue MeToabl oOpabOTKHM U aHaIu3a
uHpopmauuu B MS Excel [Tekcr]: yueObnoe mnocobue. Y. 1. Metoabl
ONMMCATETbHONM CTAaTUCTUKM M TMPOBEPKH cTaTucTtudeckux rumnore3 / E. H.
Tpodumen, B. A. Tpodumen, C. I1. Epemenxko; pen. 2. H. Umwkukos, 2017. — 192
c. Pexum pocryma: http://elib.igps.ru/?120&type=card &cid=ALSFR-b40f6686-
4a20-4e82-a639-fc4a87d544d7 &remote=false

3. Tpodumen, E.H. Craructuueckue MetoAbl 0OpaOOTKHM U aHaIM3a
uHpopmauuu B MS Excel [Tekcr]: yueOHoe mocobue s KypcaHTOB, CTYJIEHTOB,
MarucTpoB, albIOHKTOB yHuBepcuteTa. Y. 2. JlucnepcronHbli aHamu3. MeTojbl
u3ydyeHus B3auMocBsizell u auHamuku nponeccoB / E. H. Tpodumen, B. 4.
Tpodpumern; pea. 2. H. UYwmxuko, 2018. - 116 c. Pexum nocryna:
http://elib.igps.ru/?40&type=card&cid=ALSFR-ce4f6222-c02a-412a-b4ff-
5c50c3cd3fcl&remote=false

4. HUcnonb3zoBanue mnaketa «MATHEMATICA» 1npu  wu3ydeHuu
MareMarndeckux aucruniauH  [Tekcr]: yuebnoe mocobuwe: ITenk A.B.
NznarensctBo: Cankrt-IlerepOyprekuii yausepcuter I'TIC MUC Poccun, CaHkT-
[lerepOypr, 2022 — 88 c. Pexum noctymna:
http://elib.igps.ru/?7 &type=card&cid=ALSFR-06077559-4dd8-484f-89f5-
1c356f4a36f5&remote=false

7.4. MarepuajibHO-TEXHUYECKOEe O0ecredeHue

Jlnst mpoBeneHuss W oOecCleUEHUs] 3aHATUM MCHOJIB3YIOTCA IOMEIICHUS,
KOTOpbI€ TPEACTABISIOT COOOW yueOHbIe ayIUTOPUM [Jisi HPOBEICHUS Y4EeOHBIX
3aHATUN,  TNPEAYCMOTPEHHBIX  NPOrpaMMOM  CHEUHAJIUTETa,  OCHAIECHHbIC
000OpyIOBaHMEM M TEXHUYECKHUMHU CpPEICTBAMU OOY4YE€HUs: aBTOMAaTU3MpPOBAHHOE
pabodyee MecTO MperojaBarTess, MapKkepHas [0CKa, MYIbTUMEIUNUHBIA MPOEKTOp,
MOCaJ0YHbIE MECTa 00yJarOLIUXCSl.

Jlns  mpoBeneHWs MPAKTHUECKUX 3aHATHI  HUCIONb3yeTcs Jlaboparopus
BBIYHMCIIUTEIbHON TEXHUKH.

[Tomemnenus miIs caMOCTOSTENBHONM pabOThl  OOYYaIOIIMXCS OCHAIICHBI
KOMITBIOTEPHOU TEXHUKOW C BO3MOKHOCTHIO MOAKIIOYEHHSI K ceTh «MHTepHeT» u


http://elib.igps.ru/?18&type=card&cid=ALSFR-d71539ed-bcfc-415a-b02d-97cf51ae0769&remote=false
http://elib.igps.ru/?18&type=card&cid=ALSFR-d71539ed-bcfc-415a-b02d-97cf51ae0769&remote=false
http://elib.igps.ru/?41&type=card&cid=ALSFR-f687ff41-8b10-4703-89ed-60e0164da236
http://elib.igps.ru/?41&type=card&cid=ALSFR-f687ff41-8b10-4703-89ed-60e0164da236
http://elib.igps.ru/?120&type=card&cid=ALSFR-b40f6686-4a20-4e82-a639-fc4a87d544d7&remote=false
http://elib.igps.ru/?120&type=card&cid=ALSFR-b40f6686-4a20-4e82-a639-fc4a87d544d7&remote=false
http://elib.igps.ru/?40&type=card&cid=ALSFR-ce4f6222-c02a-412a-b4ff-5c50c3cd3fc1&remote=false
http://elib.igps.ru/?40&type=card&cid=ALSFR-ce4f6222-c02a-412a-b4ff-5c50c3cd3fc1&remote=false
http://elib.igps.ru/?7&type=card&cid=ALSFR-06077559-4dd8-484f-89f5-1c356f4a36f5&remote=false
http://elib.igps.ru/?7&type=card&cid=ALSFR-06077559-4dd8-484f-89f5-1c356f4a36f5&remote=false

o0OecreueHreM J0CTyna K 3JIEKTPOHHOW HH(POPMAIMOHHO-00pa30BaTelibHONU cpere
YHUBEPCUTETA.

ABTOpBI. KaHJIUJIAT MIeJarOTHYEeCKUX HayK, noieHt Tpodumern E.H.; kannunar
negaroruueckux Hayk, gomeHt Cenemenena T.A.



