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1. leau 1 32724 AMCHUILIMHBI

Leab ocBoOeHUsI AUCHUIITHHBI:

OBJIaJICHUE METOJIaMU MAaTEMaTH4YE€CKOTO MO3HAHUSI U METONOJIOTHEN paboThl ¢
MaTeMaTHUYEeCKUMU OOBEKTaMU B KOHTEKCTE MX MPUMEHEHHUS [UIsl PEIICHHUS
npodeccuoHanbHO-OPUEHTUPOBAHHBIX 33]1a4 B 00J1aCTH MOXKapHON O€30MacHOCTH.

Ilepeyenb KoMIeTeHU N, GOpPMHUPYEMBbIX B IpoLecce H3YYeHUs TUCLHHUILINHBI

KoMnerenuun Conepxkanue
YK-1 CriocobeH OCyIIEeCTBIATh KPUTHUECKUN aHAIN3 MPOOIEMHBIX CUTYaIlMid Ha
OCHOBE CHCTEMHOT'O ITOJIX0/1a, BEIpa0aThIBAaTh CTPATETHIO NEHCTBUI
OIIK-3 CrniocobeH pemiath NPHUKIAIHBIE 3a/1a4d B 00JacTH 00ECTIeueHus MOKapHOM
0€30MacHOCTH, OXpaHbl  OKPYXKAIOIIEH Cpeabl H  IKOJOTHYECKOU
0€30aCHOCTH, UCIIOJIb3YSI TCOPHIO U METO/IbI (DyHJAMEHTAIBHBIX HAyK

3agaun TUCHUILINHBIL:

—  (QopMupoBaHHWE HABBIKOB, CBS3aHHBIX CO CIIOCOOHOCTBIO TPUMEHEHUS
CHUCTEMHOTO TMOJAXOJa JJIA PEIICHUs IOCTABJICHHBIX 3amad B o0JacTu
MoXapHO# 6€30MaCHOCTH;

—  OBJQJICHHE METOJAaMH TIOMCKa, KPUTHYECKOTO aHajan3a W CHHTE3a
uH(OpMAIUU ISl PEIIEHUs TOCTaBJICHHBIX 3a7ad B OOJACTH TMOXKapHOUH
0e30MacHOCTH;

—  (GopMHpOBaHME YMEHHUI, CBSI3aHHBIX CO CIIOCOOHOCTHIO TPUMECHCHHS
GyHIaAMEHTAIBHBIX TIOHSITHH, METOJ0B, (GOPMYIT H TEOPEM BBHICIICH
MaTEeMaTHKU TP PEIICHUN TUTIOBBIX 3a7ad B 00JacTH MpodeCCHOHATHFHON
JESTEIbHOCTH.

2. Ilepevyennb mIIaHMPYEMBbIX Pe3yJIbTATOB 00y4eHHsl TUCHUILINHBI,
COOTHECEHHBIX C IVIAHMPYEMbIMH Pe3yJIbTATAMHU OCBOCHHUS 00pPa30BaTeIbHOM
NPOrpaMMsl

[Tnanupyemsble pe3ynbTaTsl 00y4eHuUs 10
WHaukarops! JOCTUKEHHSI KOMIIETEHLIIUH

JICITUTUINHE
Tun 3apa4n npoecCHOHAIBLHOMN 1eATeJbHOCTH: OPraHU3ALMOHHO-YIIPABJICHYECKUI
Brnanenue npuHuunamu c6opa, orobopa u 3Haer
000061eHs HHGOPMAIIMH, METOIUKH OCHOBHBIC ITOHATHUS BBICIIICH MaTeMaTHKH,
CHCTEMHOTO TO/IX0/a JUISl PeIICHUS METOJIbl MaTEMaTUYECKOTO aHAJIN3a U OCHOBBI
npo¢eCCHOHANIBHBIX 3a/1au. CUCTEMHOTO MOAXO0/A JUIs peIieHus
YK-1.1 MOCTABJICHHBIX 33]1a4 B 00JIaCTH TIOXKAPHOM
0€30IMacHOCTH.
YMmeer

MPUMEHSTh CUCTEMHBIN MOJXO] B MpOIiecce
pereHust mpohecCHOHANBHBIX 3aa4 ¢
HCIIOJIb30BAaHUEM METOJI0OB MareMaTH4eCKOro
aHaJIM3a, AaHAJIUTUYECKOU T€OMETPUH, TUHEHHON
anreopsl, Teoprur QYHKIMA KOMIUIEKCHOTO




nepeMeHHoro, g depeHIuaIbHbIX YPaBHECHUH,
TEOPUH BEPOATHOCTEH U MAaTEMaTU4ECKOU

CTATHCTHKH.

CriocoOHOCTh aHATU3UPOBATH U 3HaeT
CHCTEMaTH3HPOBATh Pa3HOPOHBIC JAaHHBIC, | METOIbI aHAIKM3a PA3HOPOIHBIX JAHHEIX.

olLleHUBaTh 3(P(PEeKTUBHOCTD MPOIEAYp aHAIMU3a | YMeeT

poOJIEM U NPHHATHS PEIIEHUI B OCYILECTBIATh OLEHKY Y()(PEKTUBHOCTH
HpO(l)eCCHOHaHBHOﬁ ACATCIBHOCTH. IIpoLeaAyp aHajim3a HpO6JI€M U IIPUHATUA
VK-1.2 peliennii B npo(eCCHOHANLHOM AEATENLHOCTH.
BiiajieHre HaBBIKAMU HAYYHOTO TIOMCKA U 3Haer

NPaKTUYECKOH pabOThl ¢ MHYOPMALMOHHBIMU | TEXHOJIOTUIO PA0OTHI ¢ HHPOPMAIHOHHBIMH
HCTOYHUKaMHU, MCTOAAMU MTPHUHATHA pemeHHﬁ. HUCTOYHUKaAMU.

YK-1.3 VYMeer

MIPOBOJIUTH MOMCK HAYYHOM MH(OpMaIUH.

3HaHHE OCHOB BBICIICH MaTeMaTuKu, GU3UKH, | 3HAeT

XUMHH, NIEKTPOTEXHUKH, BBIYUCIUTEIIBHON | OCHOBBI MaTEMaTHYCCKOTO aHAIH3a,
TEXHUKU U IPOTPaMMHUPOBAHUS. AHATUTUYECKON TE€OMETPHUH, IMHEHHOW anreOpsl,
OIlK-3.1 Teopuu (HYHKIHMI KOMIUIEKCHOTO MEPEMEHHOTO,
muddepeHInaIbHbIX ypaBHEHUH, TEOPUT
BEPOSITHOCTEN M MATEMATUYECKON CTaTUCTHUKHU.

YMeet

peliaTh TUIOBbIE 33/1a41 MaTEMAaTHYECKOTO
aHaJIN3a, AaHAJTUTUYECKOU N€OMETPUH, TUHEHHON
anreOpsl, Teopun QYHKIIMA KOMILIEKCHOTO
MEPEMEHHOTO0, TU(PepeHINATbHBIX YPaBHEHUH,
TEOPUH BEPOATHOCTEN U MATEMAaTH4ECKON
CTaTUCTHUKH.

YMeHue pemars CTaHapTHhIE 3Haer

npogeccHOHaNIbHBIE 337a41 C IPUMEHEHUEM | TIPUIIOKEHHS MAaTEMAaTHYCCKUX 3HAHUi B cepe
€CTECTBCHHOHAYUHBIX U (DyHIAMEHTAIBHBIX | MOXKAapHOH 6€301aCHOCTH.

HayK, OOIIEMH)XCHEPHBIX 3HAHUH. VYMmeer

OIIK-3.2 pelIaTh CTaHIapTHBIE MPO(PECCHOHANBHBIE 331a4H
C IPUMEHEHUEM METO/I0B MaTEMATHUECKOTO
aHaJIM3a, AaHAJTUTUYECKOM '€OMETPUH, TUHEHHON
anreOpsl, Teoprur QYHKIMA KOMILUIEKCHOTO
MEPEMEHHOTO0, (P PepeHINaTbHBIX YPaBHEHUH,
TEOPUH BEPOATHOCTEN U MATEMAaTH4ECKOM
CTaTUCTUKH.

3. MecTo IMCHUILUIMHBI B CTPYKTYPe OCHOBHOM NMPOo(hecCHOHATBLHOM
oOpa3oBarTe/IbHOM MPOrPaMMbl

JucuuiimHa OTHOCUTCSH K 00s3aTeILHON 4acTu OCHOBHOM
npodeccruoHanbHON 00pa30BaTEeNbHON MPOTpaMMBbl CIIEUATUTETa MO HANPaBJICHUIO
noaroroBku 20.05.01 INoxapuas 6e3omacHocTh, cienuanu3anus «lloxaporymenue.

4. CTpyKTypa M cofep:KaHHe TUCHUIINHBI

OOmasi TPyTOeMKOCTh JUCHUILIMHBI cocTaBiseT 10 3adeTHpIx emuHuIl, 360
YacoB.




4.1. PacnipeaesieHue TPYA0€MKOCTH Y4eOHOI IMCUMILIMHBI IO BUAAM padoT

no cemecrpam u ¢popmam 00y4eHHsA

1JIs1 04HOH (POPMBI 00yUeHUSs

TpyaoeMKocThb
Bunx yuebnol paboThl 10 ceMecTpaMm

3.e. qac. 1 > 3 1
OOmiast  TPYAOEMKOCTh  JUCIUIUIMHBI  TI0 10 360 79 108 108 79
y4eOHOMY TUIaHY
KonrakTtHast paboTta, B TOM 4ncIe: 148 36 32 48 32
AyIMTOpPHBIE 3aHATHSA 144 36 30 48 30
Jlexuuu (JI) 54 16 10 18 10
[MpakTuaeckue 3ansatus (I13) 90 20 20 30 20
JlaGoparopusie paboTs! (JIP)
Koncynpranum nepes 3x3aMeHOM 4 2 2
CamocrositenbHas padora (CPC) 140 36 40 60 4
B TOM YHCJIE:
KypcoBasi paboTa (IIpOeKT)
3auer
JK3aMeH 72 36 36

JJIS1 3204HOI (popMBbI 00yUeHHSA

TpynoeMKocThb

Bun yueGHOM paboThI se. "ac. 1o Ki’pcaM
OOmast  TPyZOEMKOCTh  TUCIMIUIMHBI IO 10 360 360
y4eOHOMY TUIaHY
KonTakTtHast paboTta, B TOM 4ncIe: 24 24
AynIMTOpHBbIE 3aHATHS 22 22
Jlexuuu (JI) 8 8
[TpaxTueckue 3ansaTtus (I113) 14 14
JlaGoparopusie paboTs! (JIP)
KoHcynbpranuu nepes 3x3aMeHOM 2 2
CamocrosiTeqbHasi padora (CPC) 327 327
B TOM YHCJIE!
KypcoBasi paboTa (IIpOeKT)
3ager
JIK3aMeH 9 9




4.2. TemaTnuyeckuii J1aH, CTPYKTYPHPOBAHHBII M0 TeMaM (pa3jesiam) ¢
YKa3aHUEM OTBEJACHHOI'0 HA HUX KOJIHYECTBA aKAIeMHUYEeCKHX YaCOB M BH/10B
Y4eOHbIX 3aHATHI

JIst O4HO popMBbI 00yUeHU s

Ne KosmmuecTBO 4acos no
n/n BUIaM 3aHATHH = 3
g c.a ) § A E
2 7 2 5|3 S g
HaumeHoBaHue = = g = 2 g 2 = = é
TeM é = g B cE ?,‘ z 5 g
S < = = 2= = |2 3
) =
“ = 28| &8 | 2 2
2.
= = ©
1 2 3 4 S) 6 7 8 9
1 cemecTp
1 Marpuiisl ¥ OTIpeeIUTENH, 16 4 6 6
WX TMPUIOKEHUS
2 | BexropHas anrebpa 10 2 2 6
DneMEeHThl AHAIUTHYECKON
3 T€OMETPHH 12 4 2 °
Teopus mpenenos u ee
4 TIPHUIIOKEHUS 10 2 2 °
[IpousBonHsbie 1
5 muddepennmanb 24 4 8 12
Hroro 3a 1 cemectp 72 16 20 36
2 cemecTp
6 |KommuekcHsre urcna 24 4 6 14
7 OCHOBHBIE TOHSATHS 28 4 10 14
MHTErpajgbHOTO UCUUCIICHUS
8 Hucnosele u 18 ) 4 12
(YHKIIMOHAJIbHBIE PSI/IbI
Koncyabranust 2 2
JK3aMeH 36 36
Hroro 3a 2 cemecTp 108 10 20 2 36 40
3 cemecTp
Hudbdepenunanbapie
9 |ypauenus (1Y) u ux 34 6 10 18
CHCTEMBbI
10 |KomOunaropuka 12 2 4 6
11 | Cny4aiiusie coObITHs 26 4 4 18
12 | CiyuaiiHbie BeTMINHBI 36 6 12 18
Hroro 3a 3 cemecTp 108 18 30 60




4 cemecTp

13 OCHOBBI MareMaTu4eCcKOn 14 4 8 2
CTaTUCTUKH
14 KOppeJ'ISII_[I/IOHHf)- 7 2 4 1
pETrpECCUOHHBIN aHAN3
15 OcHOBBI TEOPUH § 13 4 8 1
CTaTUCTUYECKUX pEHICHUN
Koncyabranust 2 2
JK3aMeH 36 36
Hroro 3a 4 cemectp 72 10 20 2 36 4
HToro no pucumiinHe 360 54 90 2 72 140
JJIS1 3204HOM (opMBbI 00yUeHU S
Ne KosunuecTBo 4acoB mo °
n/n BUJIaM 3aHATHH = 25 =
2 = 2 5=
=) %) 2 = wa = =
2 § 2 s S | 2=
HauMeHoBaHMe = = 5 = Z® 2 & | 528
TEeM = = = S E =3 = | S= 3
c.a & = & o =R Q S O 59
2 2| 23| B: |5 | % |gf:
= g ) é I} =z c% Lg &
= = © 2
1 2 3 4 5 6 7 8 9
1 Marpuiibl ¥ OTpeeTUTENH, 99 9 20
UX MPHIOKEHUS
2 | Bexropnas anre6pa 20 20
3 DeMEeHTHI aHAJIUTUYECKON 20 20
TeOMETpUN
4 Teopust mpenenoB u ee o4 2 29
TIPHIIOKCHUS
5 IIpousBonnas u 24 2 22
nuddepenmman
6 OCHOBHBIEC TTOHSATHUS 24 5 29
MHTETPaJIbHOTO HCUUCIICHUS
7 | KommiekcHple yncia 20 20
8 Yucnossle n 29 22
(YHKIIMOHAIBHBIE PSI/IbI
Huddepennmanpabie
9 |ypaBuenus (1Y) u ux 24 2 22
CUCTEMBbI
10 |Kombunaropuxa 22 22
11 | Cny4aiinbie coObITHS 24 2 22
12 | Ciy4aiiHpie BEMYMHbI 24 2 22
13 OCHOBBI MareMaTuyeCcKoOn 8 2 2 22

CTaTUCTUKH




14 KOppeJ'ISIHI/IOHHE)- 24 2 29
pErpeCcCHOHHBIN aHAIIN3

15 OCHOBBI TEOpUH § 27 2 o5
CTaTUCTUYCCKUX PEUICHHIA
Koncynbranus 2 2
IK3amMeH 9 9
HToro mo aucuuniavne 360 8 14 2 9 327

4.3. TemaTuuecKuid IJIAH JJIsl 00yYAKOIIMXCS:
04HOI GopMbI 00yUeHUs

Pasnea 1. Di1ieMeHTBI JIMHETHOM aJIre0pbl U AHAJIUTHYECKOH reOMeTPpUH

Tema 1. MaTpuubl ¥ onpeeTUTe]IH, X TPUIO0KEHUS

Jleknmusa. Marpuna. Buaer matpuin. Onepanuu Hajn Marpuuamu. [lonsitue
onpenenurtena. CpoiictBa omnpenenureneid. IloHsATHe cHUCTEMBbl  JTUHEWHBIX
anreOpandeckux  ypaBHeHud. [Ipobmema  pemieHuss  CHUCTEM  JIMHEWHBIX
anrebpanudeckux ypaBHeHnuil. Metoz 'aycca. Meron Kpamepa.

IIpakTuyeckoe 3aHaTHe. JIeWCTBUA C¢ MarpulaMd W BBIYMCIICHUE
ONIPEACTUTEICH.

IIpakTHuyeckoe 3ansTue. VccienoBanue cUCTeM JIMHEHHBIX anre0pandeckux
YpaBHEHUM.

CamocrositesibHass pa0dora. PemieHne cucteM JUHEHHBIX anredpandyeckux
ypaBHEHUN  MaTpUYHbIM  METOJOM.  BrimojiHeHWe  pacueTHO-rpaduyecKon
(KOHTPOJIbHOM) pabOTHI «DJIEMEHTHI JTUHEHHOU anreOphi».

Pexomenayemas aureparypa:

ocHoBHas [1, 3];

JOToIHUTENbHAS [ 1, 4].

Tema 2. BekTopHasi ajiredopa

Jlekuusi. BEeKTOpbl: OCHOBHBIE MOHATHS W BHUAbL. JIMHEWHBIE Onepanuu Hal
BekTOpamu. CKaJIsIpHOE, BEKTOPHOE M CMEIIAHHOE MPOU3BEACHUS BEKTOPOB.

IIpakTueckoe 3anusaTue. [[ponsBeaeHns BEKTOPOB U UX MPUMEHEHUE.

CamocrositesibHast pabGora. IlpumeHeHHe BEKTOPHOTO U CMEIIAHHOTO
MPOU3BEACHUN JJIs1 BRBIYUCIICHUS TIJI0IIAaie 1 00BEMOB.

Pexomenayemasi iureparypa:

ocHoBHas [1, 3];

JoToJIHUTENbHAS [ 1, 4].

Tema 3. D1eMeHTHI AHAJTUTHYECKON reOMeTPHH
Jlekums. Ilpsimasi Ha TJIOCKOCTHU: OCHOBHBIE BUJbI YpPaBHEHUMN, B3aUMHOE
PaCIOJIOKEHUE TMPSMBIX, PACCTOSHHE OT TOYKM 10 mnpsMoi. Ilnockocth: oOruiee
ypaBHEHUE, B3aUMHOE pacrnoyiokeHue TIuiockocteld. Ilpsimas B mpocTpaHcTBe:
KAaHOHUYECKOE YpaBHEHHUE, B3AUMHOE PACIOJIO0KEHHUE MPSIMBIX, PACCTOSIHUE OT TOUKHU




no npsaMou. Kpuble BTOpOro mnopsaka. YpaBHEHHE M IapaMeTpbl SJUIMIICA.
VpaBHeHre M napaMerpsl rumnepOosibl. YpaBHEHHME U MapaMeTpbl MapaOolibl.
IToBepXHOCTH BTOPOTO NOPSIKA.

IIpakTnyeckoe 3aHsaTHe. [[OCTpOoEHHE KPUBBIX M ITOBEPXHOCTEHW BTOPOTO
IOpsIIKa.

CamocrositesibHas padora. Pemenue 3agad o ImpsMBIX Ha IUIOCKOCTH U B
npocTtpancTBe. Pa3paborka Tabmuibl «Kiaccudukanus KpuBBIX W MOBEPXHOCTEH
BTOPOTO TOpsAKa». BeimonHeHue pacueTHO-rpaduueckoil (KOHTPOJIBHOW) paboThI
«JIEMEHTBI aHAJTUTUYECKON T€OMETPUN».

Pexomenayemasi aureparypa:

ocHoBHas [1, 3];

JoIoHuTEeNb A [ 1, 4].

Pa3nen 2. BeeneHue B MaTeMAaTHYECKUHM aHAJIMN3

Tema 4. Teopusi npenesioB U ee NPUJIOKEHUSI

Jlekums. Ilonstuss GyHKUMA ONHOM M HECKOJNIBKMX NEepeMEeHHbIX. |paduxu
dbynkuuit. [pegen GyHKIUM OJHON TEPEMEHHON U €€ HENPEPHIBHOCTh. ACHMIITOTHI
(YHKUIMU OTHON EPEMEHHOM.

IpakTHuyeckoe 3anaTue. [Ipunoxkenne Teopun nNpeaesuos.

CamocrosiTesibHass padora. Pa3paboTka cucTeMaTU3UpyrOMIe TaOIUIIbI
«OcHOBHBIE dreMeHTapHble (QyHKIMM W uX rpadukm». [locTpoeHune 3CKU30B
rpauKoB QPyHKIIHIA.

Pexomenayemasi iureparypa:

ocHoBHas [1, 3];

JoToIHUTENbHAS [ 1, 4].

Pa3nen 3. luddepennuanbHoe ucuncjienne pyHkumi

Tema 5. IlpousBoanbie u AU depeHuna bl

Jlekuusi. Ilonstus mnpomsBogHoW u auddepeHnuana (QyHKIUHM OTHOU
nepeMeHHoll. leomerpuyeckuil U Qu3amdyeckuil cMbici mnpousBogHOU. [IpaBuia
muddepennupoanusa. [IpousBognas cioxHoW QyHkuuu. I[IpaBuno Jlomurans.
[TpousBoanble U audepeHInansl BhICIIUMX MOPSAKOB. YacTHbIE NPOU3BOJHBIE U
audpepeHnnanbl. IKCTpeMyMbl (PyHKIUN HECKOIBKUX NEPEMEHHBIX.

IIpakTHyeckoe 3aHsiTHe. BpluncieHue NpoOU3BOAHBIX U au(pdepeHnanon
(GyHKIMI OJTHON TTepEMEHHOM.

IIpakTHyeckoe 3aHsiTHe. BpluncieHue NpOU3BOAHBIX U aupdepeHnanon
(YHKLMI HECKOJIBKMX IIEPEMEHHBIX.

IIpakTuyeckoe 3ansaTue. MccnenoBanne GyHKINI C TOMOIIBIO TPOU3BOTHBIX.

CamocrosiTesibHasi  padora. VccrnemoBanume — QyHKIMI — HECKOJIBKHX
IIEPEMEHHBIX. be3yCIIOBHBIM M YCIOBHBIM JKCTPEMYM. DBBIITONIHEHUE pPacUETHO-
rpaduyeckoil (KOHTpPOIbHON) paboThl «uddepennnanbHoe ucunciaeHne QyHKIun».

Pexomenayemas ureparypa:

ocHoBHas [1, 3];



JoToTHUTENbHAA [ 1, 4].
Pasnen 4. DiieMeHThI BbICIIEH aJred0pbl

Tema 6. KommiekcHble ynciia

Jlekuusa. KomriuiekcHble uMciia: OCHOBHbBIE MOHATHSA, Pa3IU4YHbIE (HOPMBI
KOMIUIEKCHOTO yncia. Onepanuu HaJl KOMIJIEKCHBIMUA YK CIIAMH.

IIpakTHyeckoe 3anaTHe. [[elicTBUSA Hal KOMIUIEKCHBIMUA YHCIIAMH.

IIpakTuyeckoe 3ansaTre. KOMILUIEKCHBIE YKCIIAa U UX TPUIOKECHHUS.

CamocrosiTesibHast  padora. Pemenne  anreOpandeckux  ypaBHEHUH.
Brimonnenne pacderHo-Tpaduueckodt  (KOHTPOJbHOUM) paboTel  «KoMriekcHbIE
qucua».

Pexomenayemas aureparypa:

OCHOBHas [2, 3];

JOTIOJIHUTENbHAS [2, 4].

Paszpnes S. UHTerpanbHoe ucuncjieHue pyHKuuin

Tema 7. OcHOBHbIC IOHATHS HHTEIPAJIBLHOI0 HCYHMCICHUSA

Jlexnus. [TlepBooOpa3Has v HeONpeIeICHHbIA UHTErPAJl; OCHOBHBIE TTOHATHS U
cBoiictBa. Tabnuiia HeompeneIeHHBIX HWHTETpajoB. MeTonbl HMHTETPUPOBAHUS.
NuTerpupoBanre  3aMEHOW  INEpEMEHHBIX.  VHTerpupoBaHue 10  4acTsM.
OnpeneneHuplii  uHTErpain. MeToApl BBIUKMCICHHUS OMNPENEICHHBIX HWHTETPajoB.
®opmyna Herorona-Jleit6uuna. HecoOcTBEeHHBINM HHTETpAUL.

IIpakTnueckoe 3aHsATHE. BhIunciieHNE HEONPEIETIEHHBIX NHTEIPAJIOB.

IIpakTnuyeckoe 3ansTHE. BhIUnClieHNE ONPENEICHHBIX HHTETPAJIOB.

IIpakTHuyeckoe 3anaTHe. Pacuer onpeneneHHpIX HHTETPaAJIOB.

CamocrositesibHast  padora. IIpuMeHeHMe METONOB  MHTETPUPOBAHMUS
(ompeneneHHBIE W HEOIpPENETCHHbIE HWHTETpanibl). Bpluncienne HeCOOCTBEHHBIX
UHTETpaioB. BeimonHenne  pacueTHoO-Tpaduyeckoid  (KOHTPOJBHOW)  paboOTHI
«MHTErpanpHOe UCYUCIICHUE (PYHKIIUN».

PexoMenayemas iureparypa:

ocHoBHas [ 1, 3];

JOTIONIHUTENbHAS [ 1, 4].

Pa3nen 6. Paabl

Tema 8. UncsioBbie 1 QyHKIIHOHAJIbHBIE PSAbI

Jlekuus. YucinoBble psAIbl: OCHOBHBIE IIOHATHS, NPHU3HAKH CXOIUMOCTH.
OyHKIHOHATbHBIE PAIbI: OCHOBHBIEC TOHSITHS, HAX0XKICHHE 00JaCTH CXOTUMOCTH.

IIpakTHuyeckoe 3anaTue. [IJpumMeHenne Teopun psioB.

CamocrosiTesibHass pa6ora. OOmacTh CXOJUMOCTH CTEMEHHBIX PAJIOB.
Pa3paborka Tabmuubl «Pa3noxkeHue sieMeHTapHBIX (yHKuuM B psn Teitnopay.
Brinmonnenue pacuetHo-rpaduyeckoi (KOHTPOIBHON) paboThl «Psiabiy.

Pexomenayemasi aureparypa:



ocHoBHasi [1-3];
JoToNHATENbHA [ 1, 2, 4].

Paznen 7. OcHoBbl Teopun JudPepeHiuaIbHbIX YPABHEHU I

Tema 9. ludpepenuuanbubie ypaHenus ([Y) u ux cucremMsl

Jlekuuss. OCHOBHBIE TOHSATHS TeOpuu IUPPEpPEHIINATbHBIX YpPaBHEHUU.
3amaua Komm. OCHOBHBIE METOJbI PELICHUS OOBIKHOBEHHBIX IU(DdepeHITnaIbHBIX
ypaBHeHu#. JluHeltHbie opHOpomHbIE AuddepeHIManbHble YPaBHEHHS BTOPOTO
mopsiika ¢ TOCTOSHHBIMEH ~ Kod(durmentamu. CTpykTypa OOIIEro pernieHws
JMHEHMHOT0 HEOAHOPOAHOTrO AU(QPepeHIUanbHOr0 ypaBHEHUS BTOPOrO MOpPSAKA.
Jluneiinple HeogHOpoAHbIE U depeHIalbHble ypaBHEHUS BTOPOIO MOpSAIKa C
MTOCTOSTHHBIMU KO3 (UIIUECHTAMH.

IIpakTuyeckoe 3ansitue. PemieHne OOBIKHOBEHHBIX IU(PEpEHIINATBHBIX
YPaBHEHUH NIEPBOTO MOPSIIKA.

IIpakTH4eckoe 3aHATHE. MeTtoabl penieHus O0OBIKHOBEHHBIX
muddepeHnranbHbIX YpaBHEHUH BBICIIMX TOPSJIKOB.

IIpakTu4yeckoe 3ansitue. Pemenue cucreM anddepeHunanbHbIX YpaBHEHU.

IIpakTHyeckoe 3ansitue. Perenne oObIKHOBEHHBIX U PEepeHIIMATbHBIX

YPaBHECHUM.

CamocrosiTesqibHass padora. Pemenne 3amaun Komm it 0OBIKHOBEHHBIX
muddepeHuanbHbIX  ypaBHEHUW  BTOPOTO  mopsifka. PemieHwe  JTUHEWHBIX
HEOJTHOPOAHBIX U dEepeHIInaTbHbIX YPABHEHUN BBICHIMX MOPSAIKOB. BrimnonHeHue
pacueTHO-TpaduuecKoi (KOHTPOJIBHO) paboThI «OOBIKHOBEHHBIE
muddepeHnuanbHbIe YpaBHEHUS.

Pexomenayemas aureparypa:

OCHOBHas [2, 3];

JOTIOJTHUATEbHAS [2, 4].

Pasnen 8. Teopusi BeposiTHOCTEH

Tema 10. KomOunaTopuka

Jlekuusi. Otanmbl  pa3BuTHA ~ KOMOMHATOpUKH. OCHOBHBIE  TMOHSTHA
koMOuHaropuku. llepecraHoBku, pasmemieHuss u coueraHus. [IpaBuna cymMMmbl U
npousBenaeHus. [Ipuemsl pereHns KOMOMHATOPHBIX 3ajay.

IIpakTnyeckoe 3ansaTue. KomOMHaTOpHBIE 3a4a4l U METO/IbI UX PEIICHUS.

CamocrosTesibHasi padora. PerieHne KoMOMHATOPHBIX 3a4a4.

PexoMenayemas qureparypa:

OCHOBHas [2, 3];

JOTIOJIHUTENbHAS [2, 4].

Tema 11. Cayuaiinbie cOOBITHS
Jleknusi. OcHOBHBIC TIOHSTUSI TEOpUU BeposiTHOcTer. Kiaccudukarus
CIy4alHbIX cOOBITHH. [1oAXO0/BI K ONPENEeICHUIO BEPOSITHOCTH CIYYaitHOTO COOBITHS.
Onepauun Hajx COOBITUAMHU. Teopembl CJIOKEHUS] U YMHOXKEHHSI BEPOSTHOCTEH.



®opmyna nonHoi BepoaTtHocTH. Popmyna baiteca. Cxema u ¢opmyna bepnymmu.
JlokanpHasa 1 UHTETpalibHAs TeOpeMbl Jlaraca.

IIpakTHuyeckoe 3aHsiTHE. BhiunciieHre BEPOSITHOCTH CIIyYaHBIX COOBITHUM.

IMpakTnyeckoe 3ansitue. [loBTopeHNE UCTIBITAHUN.

CamocrositesqibHass padora. leomeTpuueckass BEpPOSATHOCTb. AKCHOMAaTHKa
TEOpUHU BEPOATHOCTEH. BrimosHeHne pacueTHO-rpaduueckor (KOHTPOJIBLHOM) pabOThI
«Cny4daitHbie COOBITHS.

Pexomenayemasi iureparypa:

ocHoBHas [2, 3];

JONOJTHUTE IbHAS [2, 4].

Tema 12. CiyyaiiHble BeJTMYMHbI

Jlekuus. [loHsTue ciaydallHOW BeNIWYWHBI. BUIbl ClaydalHbIX BEIWYUH. Psn
pacripefiesieHus cliydailHOW BeduuuHbl. DYHKIUS U IUIOTHOCTh pachpeeeHus
BEpOSITHOCTEH. UMCIOBBIE XapaKTEPUCTUKU JUCKPETHBIX CIyYalHBIX BEJIUYMH.
UucinoBble XapaKTEPUCTUKH HEMPEPBHIBHBIX CIIy4alHbIX BeNW4YWH. buHOMUanIbHOE
pacnpenenenue. Pacnpenenenue Ilyaccona. PaBHOMepHOE — pacrpenesieHue.
[TokazarenbHOe (SKCMOHEHIMANbHOE) pactpenencHus. DOyHKIUA HaACKHOCTH.
HopwmanbHoe pacnpeneneHue.

IIpakTHuyeckoe 3ansaTHE. YNCIOBBIC XapaKTEPUCTUKU CITyYaHBIX BEJIMUUH.

IIpakTuyeckoe 3aHATHE. [[MCKpETHBIE CilydaiiHbIE BEJIWYMHBI U 3aKOHBI HX
pacrpeneneHusl.

IIpakTnueckoe 3ansaTue. HenpepblBHBIE CITy4ailHbIE BETMYUHBI U 3aKOHBI UX
pacnpenencHusl.

CamocrositesqibHast padora. Buabl pacnpeneneHuid Ciy4ailHbIX BEJIMYHH.
Broinonnenne  pacuetHo-rpaduyeckoil  (KOHTposibHOM)  paboTel  «CiyuailiHble
BEJIMYUHBIY.

Pexomennyemas aureparypa:

OCHOBHas [2, 3];

JOTIOJTHUTENbHAS [2, 4].

Pasznea 9. MaremaTnueckasi CTAaTUCTHKA

Tema 13. OcHOBBI MaTEMATHYECKOM CTATUCTHKH

Jlekums. IloHaTHss ¥ METOJABI MaTeMaTUYECKOM CTaTUCTUKU. BbIOOpouHbI
meron. IlepBuuHas 00paboTKa CTAaTUCTUYECKUX MAaHHBIX. Psael pacnpeneneHus.
CrarucTudeckre OLEHKM NapaMeTpoB pacnpenesicHus. Buapsl oneHok. ToueuHbie
OLIEHKM YHUCJIOBBIX IapaMETpoB pacnpenciicHuil. VHTepBanbHbIE OLEHKH H
JNOBEPUTEIbHBIE UHTEPBAJIBI.

IIpakTHyeckoe 3ansaTue. [lepsuunas 06pabOTKa CTATUCTUUYECKUX JAHHBIX.

IIpakTnuyeckoe 3aHsATHE. BhIUKClIEHNE TOUEUHBIX U HHTEPBAJIbHBIX OLIEHOK.

CamocrosiTesibHass padora. Bunmbl u cmocoObsl oTOOpa B BBIOOPOYHYIO
COBOKYITHOCTh. Pacder CBOMHBIX XapaKTEpUCTHUK BBHIOOPKH. BrIMIONHEHNE pacyeTHO-
rpaduyeckoii (KOHTPOIBHON) paboThl «OCHOBBI MaTeMaTHUECKON CTaTUCTUKU.

Pexomenayemasi iureparypa:



ocHoBHasi [2, 3];
JOTIOIHUATEIbHAS [2-4].

Tema 14. KoppeasimiuOHHO-perpecCHOHHbIH aHAJIU3

Jlexnus. [ToHsTHe 0 CTaTUCTUUECKOM M KOPPEISAIIMOHHOM CBsI3U. BhIOOpOUHBIi
k03(pdunreHT koppensiuud. OCHOBHbIE MOHATUS PETPECCHOHHOrO aHanmuza. Metoa
HAaMMEHBIIUX KBaJapaToB. Perpeccuonnbie Mojienu. JINHEHHOE YpaBHEHUE PETPECCUM.

IIpakTuuyeckoe 3ansiTe. [IprMeHeHME KOPPEIALMOHHO-PETPECCUOHHOTO
aHanusa.

IIpakTuyeckoe 3ansiTHe. [IprMeHEHME KOPPEIALMOHHO-PETPECCUOHHOTO
aHAJIN3A.

CamocrosiTeqbHast padora. HenuHeliHble MOJIENIM PErPECCHOHHOTO aHaJM3a.
[IpuiioxeHne KOPPENSIUUOHHO-PETPECCUOHHOIO aHalnu3a. BbINOJIHEHWE pacdyeTHO-
rpaduyeckoi (KOHTPOJIbHON) paboThl «KoppensimoHHO-PETPECCUOHHBIN aHATU3Y.

Pexomenayemas ureparypa:

OCHOBHas [2, 3];

JOTIOJTHUATEIbHAS [2-4].

Tema 15. OcHOBBI TEOPUM CTATHCTHYECCKHUX PeLICHU I

Jlekuus. OCHOBHbBIE TMOHSATUSA TEOPUU MPOBEPKU CTATUCTUYECKHUX THUIIOTES.
Otarnbl MPOBEPKU CTAaTUCTUYECKOW TUIOTE3bl. [IoHATHE O KpUTEpUSX COINIACHSL.
Kpurepun Kommoroposa u Ilupcona. IIpoBepka rumore3sl O HOPMaJlbHOM
pacnpeneneHuu no kpureputo [Inpcona.

IIpakTnyeckoe 3anaTHe. CrarucThyecKas IMPOBEpPKA IapaMETPUYECKUX
TUIIOTE3.

IIpakTH4yeckoe 3ansitue. [IpoBepka ruIoOTE3b! O 3aKOHE PACIPEIEICHUS.

IIpakTnuyeckoe 3anaTue. [[puMeHeHne TEOPUU CTaTUCTUYECKNX PEIICHUN.

IIpakTuyeckoe 3ansaTHe. Pemenue 3amay no pasgeny «Maremarnueckas
CTaTUCTHKA.

CamocrositesibHas padora. [IpunoxxeHue TEOpUM CTaTUCTHUECKUX PELICHUM.
Brimonnenne pacueTHo-Tpaduyeckor (KOHTPOJIbHOM) paboThl «CTaTHCTHUYECKHE
TUIIOTE3bD».

Pexomennyemas qureparypa:

ocHOBHai [2, 3];

JOTIOJIHUATEIbHAS [2-4].

3a04HOM (popMbI 00yUeHH S
Paznen 1. DieMeHTHI IMHEHHOM aJIreOpPbl U AHAJIUTHYECKOI TeOMeTPHH

Tema 1. MaTpuusl ¥ onpeaeauTe] d, MX NPUI0KEHU
Jleknus. Marpuiibl ¥ ONIpeAEIUTENN: OCHOBHBIE TOHATUS U BUbI. Oniepanuu
HaJl MaTtpullamu. Berurcnenue onpenenureneid. CJIAY: oCHOBHbIE MOHSITHUS U BUJIBL.
Mertons! pemienusi CJIAY: I'aycca, Kpamepa.
CamocrosiTesibHAst padoTa.



JleificTBUs ¢ MaTpUIlaMH U BBIYHCIIEHUE ompenenuteneil. OOparHas marpuia.
Pemenue cucreM JMHEWHBIX anreOpanyeckux YypaBHeHHH. Pemienune cucrtem
JUHENHBIX anreOpandyeckux ypaBHEHU MAaTPUUYHBIM METO/IOM.

Pexomenayemas ureparypa:

ocHoBHas [1, 3];

JOTIOJIHUTENbHAS [ 1, 4].

Tema 2. BekTopHas airedopa

CamocrosTeabHasi padoTa. BeKTOpbl: OCHOBHBIE MOHITHUSL U BUIbL. JleficTBUs
¢ Bekropamu. CKalsipHO€, BEKTOPHOE M CMELIAHHOE IIPOU3BEACHHUS BEKTOPOB.
IIprMeHenrne BEKTOPHOTO M CMEIIAHHOTO IPOU3BEACHNUM JJIs1 BBIYMCIIEHUS TUIOIAAEH
1 00bEMOB.

PexoMenayemas sureparypa:

ocHoBHas [1, 3];

JOTONIHUTENbHAS [ 1, 4].

Tema 3. JieMeHTHI AaHAJIUTHYECKOI reOMeTPUuM

CamocrositesibHast padora. I[lpsmas Ha TJIOCKOCTU: OCHOBHBIE BUJIBI
YpPaBHEHHUH, B3aMMHOE PACIOJIOKEHHUE MPSAMBIX, PACCTOSIHUE OT TOYKH IO MPSMOM.
[InockocTh: oOlee ypaBHEHHE, B3aMMHOE pacloyiokeHue Iiockocted. Ilpsimas B
MPOCTPAHCTBE: KAHOHMYECKOE YPABHEHHUE, B3aMMHOE PACIOJIOKEHHUE MPAMBIX,
paccTrosiHue OT TOYKM 10 npsiMor. Kpussle Broporo nopsaka. [loBepxnoctru BToporo
nopszka. [loctpoeHne KpuBBIX M IOBEPXHOCTEN BTOPOTO nopsaka. Pemenue 3anad o
MpSMBIX Ha TUIOCKOCTH M B MPOCTpPaHCTBE. BrimonHeHwe pacueTHo-rpaduyecKoit
(KOHTPOJIBHOM) paboThl «IJNEMEHTHl JIMHEWHOW ainreOpbl HM  aHAIMTHYECKOM
TE€OMETPUM.

Pexomenayemas ureparypa:

ocHoBHas [1, 3];

JOTOoNIHUTENbHAS [ 1, 4].

Pa3nen 2. BBenenue B MaTeMaTHYeCKUM aHAJIN3

Tema 4. Teopusi npenesioB U ee MPUJIOKEHUSI

Jlexuus. [lonstus Teopuu (GYHKIMM OAHOW W MHOTHUX NEPEMEHHBIX, HUX
rpaduku. [Ipenen dhyHKIMM OAHONW MEPEMEHHOW W €€ HEMPEPHIBHOCTh. ACHUMIITOTHI
(GyHKIMU OTHOM ITEpEeMEHHOM.

CamocrosiTesibHass padora. [Ipunmokenue Teopuu mpenenoB. Paspabotka
cuctemarusupytomeii Tabaunpl  «OCHOBHBIE 3J€MEHTapHble (YHKIUHM M HX
rpaduxmu». [loctpoenne 3ckn30B rpagukoB GyHKIIHIA.

Pexomenayemas iureparypa:

ocHoBHas [1, 3];

JOToIHUTENbHAS [ 1, 4].

Pa3nen 3. IluddepennuanbHoe ucuncienue GyHKuuii

Tema 5. IlpousBoanbie u ¢ pepeHnAIbI



IIpakTuueckoe 3anusrue. [IponsBonnsie n nuddepeHnuans GyHKIAN.

CamocrosiTesqibHas padora.

[Tonatuss mnpous3BogHOM (YHKIMM OJHOW TIEPEMEHHOW M  HECKOJIBKUX
nepeMeHHbIX. [lpaBuna nuddepenunpoBanus. IlpousBogubie U auddepeHIrabI
BBICIIIUX TOpSAKOB. HaxokaeHue MNpou3BOAHBIX OOpaTHBIX (YHKIMH OTHOM
nepeMeHHo. HaxoxneHue npou3BOAHBIX (PYHKIIUNA OMHOW MEPEeMEHHOM, 3aJaHHBIX
napaMeTpUUYeCKH.

Pexomenayemasi aureparypa:

ocHoBHas [1-3];

nonojgHuTenbHas [1, 2, 4].

Pasnen 4. OcHoBBI BbIcHIeH aJre0pbl

Tema 6. KomniekcHble ynciia

CamocrosiTesibHas padora.

KomriekcHble ynciaa: OCHOBHBIE MOHSTHS, Pa3IudHble (OPMbI KOMILIEKCHOTO
yucina. Omnepauuu HajJ KOMIUIEKCHBIMH 4YHClIaMH. PelieHuwe anredpanyeckux
YPaBHEHUN.

Pexomenayemas sureparypa:

ocHoBHai [2, 3];

JOTOJHUTE bHAS [2, 4].

Paznen 5. UnTerpajibHoe ncuuciaeHue GpyHkumin

Tema 7. OcHOBHBIE IOHATHS HHTETPAJTBHOIO MCYMCICHUS

IIpakTuyeckoe 3aHATHE. BbluKCiieHUE HEONMPENECICHHBIX U ONPEAECICHHBIX
MHTETPAJIOB.

CamocrosiTesibHas padora.

[lepBooOpa3Hasi W HEONpEACICHHBI HWHTErpajl: OCHOBHBIC TOHSTHS U
cBorictBa. Metongel  uHTerpupoBaHus. OnpeneneHHbld  MHTErpajd. MeToasl
BBIYMCIICHUS] ~ ompeleneHHbIXx  uHTerpanioB. ®opmyna  Herortona-JlelOnuna.
HecoOcTBeHHbIil  uHTErpan. leomeTpuueckue NOPUIOKEHHUS  ONPENESIEHHOIO
WHTErpasia.  BeimonHeHue  pacyeTHO-rpaguueckoil  (KOHTPOJBbHOM)  paboThI
«JludepennmanbHOe U UHTETPATILHOE UCUUCIICHUS (PYHKITHIT».

Pexomenayemasi iureparypa:

ocHoBHas [1, 3];

JoroHuTeNbHa [ 1, 4].

Pa3nen 6. Paabl

Tema 8. UnciioBbie M PYHKIIMOHAIBHbIE PSAAbI
CamocrosiTesibHasi padora. UncioBbIe psAIbl: OCHOBHBIC TIOHATHUS U IPU3HAKU
cxoguMocTu. DyHKIIMOHABHBIE PSJIbI: OCHOBHBIC MOHSATHS W HaxXOXIEHUE 00JacTu
cxogumocTu. PaspaboTtka Tabmuibl «Pa3nokeHue 31eMEHTapHBIX (QYHKUHUNA B Pl
Tennopay.
PexoMenayemas iureparypa:



ocHoBHasi [2, 3];
JOTIOJIHUATENbHAS [2, 4].

Paznen 7. OcHoBbl Teopun JudPepeHuaIbHbIX YPABHEHU I

Tema 9. ludpepenuunanbubie ypauenus ({Y) u ux cucremMsl

IIpakTuyeckoe 3ansitue. PemeHune OOBIKHOBEHHBIX IU(PEepeHINATbHBIX
ypaBHeHUH. Permenne OOBIKHOBEHHBIX aU(GEpPEHITNATBHBIX YPAaBHEHUN BBICIIINX
nopsinkoB. Permenue cuctem nuddepeHImaibHbIX YPAaBHCHUM.

CamocrosiTesqbHas padora. J(udpdepennuanpasie ypaBHeHus. 3agada Komrm.
OcHOBHBIE METOABl PENICHHUS OOBIKHOBEHHBIX JU(PPEpeHIIMANIbHBIX YpaBHEHUN
Pemenue 3amaun Komm nmsi 0OBIKHOBEHHBIX JU(GEPEHIIMATBHBIX YPAaBHEHHMA
nepBoro nopsijaka. Pemenue 3anaun Ko ais 0ObIKHOBEHHBIX TUD(epeHIInaIbHbIX
YPaBHEHUU BTOPOTO MOPSAKA.

Pexomenayemas sureparypa:

OoCHOBHai [2, 3];

JONONTHUTEbHAS [2, 4].

Paszpnesn 8. Teopust BeposiTHOCTEH

Tema 10. KomOnHaTopuka
CamocrosiTesibHass padora. OCHOBHbIC TOHATHS KoMOMHATOpuku. [Ipuemsr
penIeHus] KOMOMHATOPHBIX 3a]1ad.
PexoMenayemas qureparypa:
OCHOBHas [2, 3];
JOTIOJTHUTENbHAS [2, 4].

Tema 11. Cayuaiinbie cOOBITHS

Jlekuusi. OCHOBHBIE TIOHATHSL Teopun BeposiTHOcTed. Ilogxoasl K
OTIPE/ICJICHUIO BEPOSTHOCTU CIydariHOTO coObITHA. Omnepanuu HajJ COOBITHUIMHU.
Teopembl CIOKEHUS U YMHOXKEHUs BeposiTHOCTEN. DOopMyria ITOIHON BEPOATHOCTU U
dhopmyna baiieca.

CamocrosiTesibHas padoTa. Boluncienre BEpOSITHOCTH CIy4yalHbIX COOBITHH.
['eomerpuueckass BepositHocTh. Cxema u dopmymna bepuymnu. JlokanpHas wu
MHTErpajbpHas TeopeMsl Jlamnaca.

Pexomenayemasi aureparypa:

ocHoBHas [2, 3];

JOIIOJIHUTENbHAS [2, 4].

Tema 12. CiryyaiiHble BeJIMYUHbI
IIpakTnuyeckoe 3aHATHE. YNCIOBBIE XapaKTEPUCTUKU JUCKPETHBIX U
HETIPEPBIBHBIX CIIyYalHBIX BEJIUYHUH.
CamocrosiTesibHas padora.
[lonaTne ciaydaiiHOW BeIWYMHBI. UHMCIOBBIE XapaKTEPUCTHUKU ITHUCKPETHBIX U
HETIPEPBIBHBIX CIYYaWHBIX BEJIWYMH. 3aKOHBl PACHPENEICHUS] AUCKPETHBIX U



HENPEPBIBHBIX CIyYalHbIX BeJnurH. [ loHaTHE HOpManibHOTO pactpenenenus. Kpupas
l'aycca. BiusiHne mnmapaMeTpoB pacnpencicHuss Ha Bua KpuBou [aycca. Bubl
pacnpenenenuid. 3akoH [lyaccona.

Pexomenayemas ureparypa:

ocHOBHas [2, 3];

JOTIOJIHUTENNbHAS [2, 4].

Pa3ngen 9. MaremaTnueckasi CTATHCTHKA

Tema 13. OcHOBBI MaTEMATHY€CKOI CTATUCTHUKH

Jlekuusi. IIoHATMS W METOABI MATEMATHUYECKOM CTATUCTUKHU. llepBuunHas
00paboTKa BHIOOPOUHBIX JTAHHBIX.

IIpakTnuyeckoe 3aHsATHE. BhIUKCIIEHNE TOUEUHBIX U HHTEPBAJIbHBIX OLIEHOK.

CamocrositesibHass padora. Buubl u crnocodbl oTOOpa B BBIOOPOYHYIO
COBOKYITHOCTbh. PacueT CBOJIHBIX XapaKTEPUCTUK BHIOOPKHU.

Pexomenayemas sureparypa:

ocHOBHas [2, 3];

JIOTIOJTHUTEbHAS [2-4].

Tema 14. KoppeasimuoOHHO-perpecCHOHHbIH aHAJIU3

IIpakTnueckoe 3ansaTHe. [IpuMeHeHHE KOPPEIALUOHHO-PETPECCHOHHOTO
aHaJIn3a.

CamocrosiTteqibHasi padora. [loHSATHE CTAaTUCTUYECKOM M KOPPEJSIIUOHHOMN
cBsi3u. JluHeWHbld  kodGOUIMEHT  Koppemsiuuu. PerpeccuoHHbBIE  MOJENH.
[IpuiioxkeHne KOppessILUOHHO-PErPECCUOHHOIO aHAIU3a.

Pexomenayemasi iureparypa:

OCHOBHas [2, 3];

JOTIOJTHUTEbHAS [2-4].

Tema 15. OcHOBBI TEOPUM CTATHCTHYECCKUX PeLIeHUH
IIpakTu4yeckoe 3ansitue. CrarucTUYecKas NPOBEPKA TUIIOTES.
CamocrosiTeqibHas padora.

OCHOBHBIE TIOHATHSI TEOPUU MPOBEPKU CTATUCTUYECKHUX rumore3. OCHOBHbIE
STambl MPOBEPKH THUMOTE3bl. [IpuokeHUE TEOPUH CTATUCTUYECKUX pEHICHU B
MPaKTUKO-OPUEHTUPOBAHHBIX  3ajadax. BeimogHeHue  pacueTHO-rpaduyecKoit
(KOHTpOJIbHOM) paboThl « OCHOBBI MATEMATHUECKON CTATUCTUKUY.

Pexomenayemasi iureparypa:

ocHOBHas [2, 3];

JOTIOJIHUTEIbHAS [2-4].

5. MeToanyeckue peKOMEeHAAUMH 110 OPraHM3aluy U3YYeHUs JUCHUILINHBI
IIpn peanmzanuu nporpamMMmbl JUCHUIUIMHBI HCHOJB3YIOTCS JIEKIMOHHBIE H

MMPAKTUYCCKUC 3aHATHUS.
O6H_[I/IMI/I OesIMu 3aHSATUM SBJISIIOTCS:



- o0o01eHue, cucTeMaTtu3alus, yriayonenue, 3aKperICHNue
TEOPETUYECKUX 3HAHUN 110 KOHKPETHBIM TEMaM JUCLHUILINHBI;

- (opMupOBaHUE YMEHUIN NPUMEHATDH IOJyUYECHHbIE 3HAHMS HA MPAKTHUKE,
peanu3anys €IUHCTBA UHTEUIEKTYyaJIbHOU U IPAKTUUYECKOM EATEIIbHOCTH;

- BbIpa0OTKa IpPH pEIIEHUH IOCTAaBJIECHHBIX 3aad Npo(eCCHOHAIBHO
3HaYMMBIX KaueCTB: CAMOCTOATEIbHOCTH, OTBETCTBEHHOCTH, TOYHOCTHU, TBOPUYECKON
WHUINATHBEI.

LensiMu JEKIUU SBISIOTCS:

— (GopMupoBaHHE  CHUCTEMATU3HPOBAHHBIX HAYYHBIX 3HAHUHM TIO
JUCLMIUIMHE C aKIIEHTOM BHUMAaHHUS Ha HamOoJee CII0KHBIX BOIMPOCAaX MOCTPOCHUS
MaTEeMaTHYECKUX MOJIEJIeH TEXHOJIOTMYECKUX MPOIIECCOB;

— CTUMYJIMPOBAHUE  AKTHMBHOM  IO3HABATEIBHOW  JAESITEIBbHOCTU
oOy4aroruxcsi, criocoocTBytomiel HOPMUPOBAHUIO UX TBOPUYECKOTO MBIIIJICHUSI.

B xome mpakTHYecKOro 3aHATHS 0OecleYnBaeTcs TMPOIecC AaKTHBHOTO
B3aMMOJICUCTBHS OOYYAIOIINXCS C MPETNoAaBaTeieM; MpruoOpEeTaroTCs MPaKTUIECKUe
HABBIKM W yMeHHUA. Llenb mpakTuueckoro 3aHATHSA: YIIyOUTh W 3aKPENUTh 3HAHUA,
MOJTyYeHHBIC Ha JIEKINH;, (OPMHpPOBAHHME HABBHIKOB HCIIONB30BAaHUS 3HAHWUW MJIA
pelIeHrs TPAKTUYECKUX 3a/a4; BBIIOJHEHHE TECTOBBIX 3aJlaHUN TIO TPOBEPKE
ITOJIYYEHHBIX 3HAHUN U YMEHUMU.

CamocrosTenbHass padbora oOy4arollMXcsl HalpaBieHa Ha YIIyOleHue u
3aKperyIeHUe 3HAHWW, MOJIYYEHHBIX Ha JIEKIMSAX U JPYTMX 3aHATUSAX; BBIPAOOTKY
HABbIKOB CAMOCTOSATEIBHOTO AaKTUBHOIO MPHOOPETEHUS HOBBIX, JONOJHUTEIBHBIX
3HaHWW; TIOATOTOBKY K TMPEACTOSIIMM 3aHSATHSM; BBINOJIHEHHWE PacueTHO-
rpaguueckux (KOHTPOJIBHBIX) PaboT.

6. OeHOYHBbIe MAaTEPUAJIBI IO TUCIUILIMHE

Texyuuii KOHTPOJIb YCTIEBAEMOCTH O0CCIIEUNBACT OIECHUBAHNE XOJIa OCBOCHUS
TUCITUTUTMHBI, TIPOBOAUTCS B COOTBETCTBUU C COJEPKAHMEM NUCIMIUIMHEI TI0 BUIAM
3aHATHI B (DOpMe ompoca, PEelIeHHs 3a/1a4, TECTUPOBAHUS, BBHITOJHEHHS PACUYECTHO-
rpadgudeckux padoT.

[TpomexxyTouHasi arrectanus 0OECIIEYUBACT OICHUBAHHWE IPOMEXKYTOUYHBIX U
OKOHYATENIbHBIX PE3ylIbTaTOB OOY4YCHHUS IO MWCIHIUIMHE, MPOBOIUTCS B GdopMme
AK3aMEHaA.

6.1. IlpuMepHBIE OlIEHOYHbIE MATEPHAJIbI:
6.1.1. Tekymero KOHTPOJIA

IIpuMepHBbIe BONIPOCHI /14 Onpoca:

1. Buasl marpwil.

2. JIuneliHple onepauuy HajJ MaTpULaMH.

3. [IpousBeneHue Marpwuil.

4. Onepanys TpaHCIIOHUPOBAHUS MATPULL.

5. DneMeHTapHbIe MpeoOpa3oBaHus CTPOK (CTOIOIIOB) MATPHIIHI.



6. Beruucienue onpenenureneil 2-ro nopsaka.
7. Beruuciienue onpeaenuTesien 3-ro nopsiaka.
8. CBOICTBa OIpEICTUTENEH.

9. MuHoOpHI U anreOpanyecKre JOTOJTHECHHUS.

10

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34,
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.

YACTSAM.
48
49

. PaznoxxeHue onpeneauTes 1o 3IeMEeHTaM CTPOKU UJTU CTONO1IA.
Petienne cucteM TUHEHHBIX YpaBHEHUH ¢ oMol Gpopmyn Kpamepa.
Peuienue cucreM nIuHENHBIX ypaBHeHUN Metonom ['aycca.
BekTopbl: OCHOBHBIE IOHSTHS U BUBI.

JIvuHenHbIe onepanuy HaJl BEKTOPaAMHU.

CkaysipHOE IPOU3BENECHUE BEKTOPOB U €r0 CBOMCTBA.
BektopHoe npou3sBeieHue BEKTOPOB U €r0 CBOKCTBA.
CMmelaHHOE NIPOU3BEICHUE BEKTOPOB U €TI0 CBOMCTBA.
OcHOBHBIE BUIbl YPABHEHUI NIPSIMOM HA IJIOCKOCTH.

B3anMHO€E pacnonokeHne NpsIMbIX Ha IIOCKOCTH.

[Ipsimas Ha iockocTU. OCHOBHBIE THUIBI YPAaBHEHUI MPSIMOM.
[1mockocTb. OCHOBHBIE TUIBI YPABHEHUH IIIOCKOCTH.

B3anMmHO€E pacnonokeHne I0CKOCTEN.

[Ipsimast B mpocTpancTBe. KaHOHMYECKOE ypaBHEHUE NIPSIMOM.
PaccrositHre oT TOUKHU J10 IPSAMOM B MPOCTPAHCTBE.

B3anmHO€E pacnonoxeHne npsiMOi U TIOCKOCTH.

VYpaBHEHHE U TapaMeTPbI AIIIUIICA.

VYpaBHeHHE U TapaMeTpbl THUIIEPOOIIHI.

VYpaBHeHHE U TapaMeTpbl TapadoJIbL.

@DopMBI IPEACTABIECHUS KOMIIJIEKCHOTO YHCIIA.

Onepanuu HaJl KOMIUIEKCHBIMU YUCJIAMH.

[Tonsitue dyHkumu onHoi nepemeHHo. ['papuku QyHKIMiA.
[TonsiTue GyHKIIMHM HECKOIBKUX MEPEMEHHBIX.

Omnpenenenue npeaena GyHKITUN.

CBoiicTBa MpeIeIioB.

AcuMnTOTH! (DYHKIIMH OHOM MEepEMEHHOM.

OrnpeneneHue mpou3BOAHOM.

I'eomeTpuuecknii u GU3NYECKUN CMBICT MPOU3BOIHOM.

TaGnuiia mpoN3BOIHBIX OCHOBHBIX AIEMEHTAPHBIX (PYHKIIUHA.
[TpaBuna nuddepeHpoBaHus.

[IpousBoaHas CIOXHOM HYHKIIUH.

[IpaBuno Jlonurars.

Huddepenman GyHKIIUU OHON TTEPEMEHHOM.

YacTHble MTPOU3BOJIHbIE (GYHKIIUU HECKOJIBKUX MTEPEMEHHBIX.
[TepBooGpazHast GpyHKIIUH.

Tabnuua HeonpeeIeHHbIX HHTETPaIOB.

Brruncienne HeonpeaeaeHHOro NHTerpaga METOI0M 3aMEHBI IIEPEMEHHOM.
Brruucnenre HeonpeaeaeHHOro MHTErpajga METOI0OM WHTETPUPOBAHUS 10

. ['eomeTpuyecKuil CMBICI ONPENEIEHHOIO NHTETpaa.
. ®opmyna Hrrorona-JleiiOuua.



50. HecoGcTBeHHBIN HHTETPAIL.

51. Yucnosslie psaabl. [Ipu3Haku cXoAMMOCTH.

52. Crenennsble psaabl. O01aCTh CXOAUMOCTH.

53. OcHOBHBIC MOHATHUS Teopuu AU PepeHITnaTbHBIX YPaBHEHUH.

54. 3amgaya Komm.

55. O01ee pernieHre TMHEHHBIX OTHOPOJIHBIX AU PepeHITMaTbHBIX YPaBHEHUIM
BTOPOTO MOPSAKA C HOCTOSHHBIMU KO3 PUIIMEHTaMHU.

56. MeTonpl pelieHusT JIMHEHHBIX HEOTHOPOIHBIX U (depeHINATBHBIX
YPaBHEHHU BTOPOTO MOPSIAKA.

57. Pemenne OOBIKHOBEHHBIX TU(DPEpEeHIIMATBHBIX YpaBHEHUN BBICIIUX
TTOPSIIKOB.

58. OcHoBHBIE TOHATHS KOMOWHATOpWKH. Pa3MmereHus, MepecTaHOBKH W
COUYETaHUS.

59. OCHOBHBIE MOHATUS TEOPUH BEPOSTHOCTEH.

60. Knaccuduxamms ciaydaitHpIX COOBITHH.

61. Kimaccuueckoe ornpenesieHne BEpOsITHOCTH CIIy9aitHOTO coObITHsA. CBOMCTBA
BEPOSITHOCTH.

62. Teopema croxeHHsI BEpOSITHOCTEH .

63. Teopema yMHOKEHHUS BEPOSITHOCTEH.

64. ®opmyrna MOTHOU BEPOSITHOCTH.

65. ®opmymnsl baiteca.

66. Cxema u ¢popmyna bepuymiu.

67. IlonsiTue ciiydaitHOW BeTWYMHBL. BUIbI ClydailHBIX BETUYHH.

68. [lonsTie 3ak0Ha pacrpenesieHns CIy4YaiHON BETUYHUHBI.

69. ®yHKIUS U TUIOTHOCTH PACTIPECICHHS BEPOSITHOCTEH.

70. JIuckpeTHbIe CIydyalHbIC BEJTMUYUHBI U 3aKOHBI X PACIIPEICIICHUS.

71. YncnoBbie XapaKTEePUCTUKHU TUCKPETHBIX CIIYYANHBIX BEJTUYHH.

72. HenpepbIBHBIE CITy9aifHbIC BETMYMHBI M 3aKOHBI KX PacTIpeIeICHUS.

73. UncnoBbie XapaKTEePUCTUKN HETIPEPHIBHBIX CITyYalHBIX BETUYNH.

74. buHOMUAIBHOE pacIpeesieHUE.

75. PaBHOMEpHOE pacnpeiesieHue.

76. HopmanbsHOe pacrnpezeneHue.

77. OCHOBHBIEC MOHSTHUS MATEMATUUYECKOU CTATUCTUKH.

78. Panp1 pacpeneneHus.

79. ToueuHble OLIEHKU YHCIIOBBIX XapaKTEPUCTUK PACTIPEACIICHUS.

80. nTepBanbHble OIIEHKU U JOBEPUTETbHBIE HHTEPBAJIBI.

81. KoadurmeHT koppessiuu 1 ero CBOMCTBA.

82. [TapHas nuHeiHas perpeccus.

83. Cratuctuyeckue runote3bl. Buabl rumoTes u 3Tamnbl UX MPOBEPKHU.

IIpumepHbIe TeMbI pacyeTHO-TPaguIecKUX (KOHTPOJIbHBIX) PadoT:
1. DnemeHThI TMHEHHON anreOphl.

2. DJeMeHTHl aHAIUTUYECKON TeOMETPHH.

3. duddepeHunanbHoe ucuucacHue QpyHKIUH.

4. KoMIUIEeKCHBIE Ynca.



5. HuterpanbHoe ucuucienue QyHKIIHi.
6. Psanl

7. Teopusi BEpOSITHOCTEH.

8. Maremarnueckasi CTaTUCTHKA.

IIpumepHsbIe 3a1aun:
1. Haitnute Bce BOBMOXKHBIE ITPOU3BEICHUS MATPHIL;
o e R R e
2 0 2 1 1 2
1 -4 10
2. Pemnte cucTeMbl ypaBHEHUI:
2X—y+12=0, 2x—y—-4z=0,
3Xx+12y-3z=1, {3x+12y—-6z=1,
4x-3y—-2=2; 4x-3y-8z=2.
3. Hdausr touku: A(0; 1; -1), B(1; -1; 2), C(3; 1; 0), D(2; -3; 1). Haitnure
o6wem nmupamuasl ABCD u ee Beicoty BH.
4. Haiinute mepuMeTp W IUIOIIAAb TPEYTOJbHHKA C BEPLIIMHAMHM B TOYKAX
A(-L1-2), B(-3;-1-3) u C(-7;3,-5).
5. Halimure yroi Mexay miIOCKOCTSIMH 6X—2y+2=6 U 3x—-y-z=0.
6. Beruucnure npeaenst:
lim 3-x+9 34X +7x im L+ C082X “m(x_—SJZX i 2x—3exsin X
x>0\ 54 X x>0 2X° —5X

- y lim— y i
x20 X —27X  x>=B5x"4+9x—-2 x>0  Cigx
7. Haitgure mpou3BoaHbIE (PYHKITHN:

15 ” . 2 2
y :—arCCtg—, f(x)=1lo , = , Xy +3y—5X :9’ y= y areosx
c = Tx)=log, [>— y o

8. Uccnenyiite pyHKINUU U IOCTPONTE UX rpaduKu:
X3

x? 16

9. UccnenyiiTe Ha SKCTpeMyM (DYHKITHU:

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

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

10. Uccnenyiite Ha CXOAMMOCTb YHUCIOBBIE PSIIBL:
i n? i(n—l)2 i n i[ 2n° +3 J
cignl Lt g g2 16" S 5a4n?42n)

11. Haligute mpoMexXyTKH CXOJUMOCTH PSII0B:

i X" i (x-2)"

n=0 4”(!‘] +:|.)3 ’ n=0 (n +3)2 .

12. Pemute nuddepennmanbabie ypaBHEHUS:

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

13. Tpu cTpenka B OJUHAKOBBIX M HE3aBHCHMBIX YCJIOBMSX MPOU3BOIAT IO
OZTHOMY BBICTpEILYy 11O OAHOM U TOM ke 1enu. BeposTHOCTh opa)XeHusl LIeJIN IEPBbIM
ctpesikoM pasHa 0,9, BropsiM — 0,8, Tperbum — 0,7. Haligute BEpOSITHOCTH TOTO, YTO:
a) TOJIBKO OJIMH U3 CTPEJIKOB TOMAJET B 11eJb; 0) TOJBKO JIBa CTPEIKA MOMAIET B IIEJIb;




B) BCE TPU CTPEJIKA MOMAYT B IIEJIb; T) XOTS OBbI OJIUH CTPEJIOK IOTIAJl B IIEb.

14. Tpu craHka NMPOU3BOAAT MPOAYKIMIO, IPUYEM, MEPBbIA U BTOPON CTAHOK
BbITyCKatoT 1o 30%, a tpetuit no 40% Bcel mpoaykuuu. bpak B MX NPOLYKLIHH
coctaBisieT cooTBeTCTBEHHO 1%, 2% u 3%. Haiigute BEepOATHOCTH TOrO, YTO
CIIy4yallHO BBIOpaHHOE M3JIeNINE 0Ka3aJ0Ch OpakOBaHHBIM.

15. Haiigure wmaremarMdeckoe OXHJAHHWE, JHUCIEPCUI0 U  CpeaHee
KBaJipatnueckoe oTkiionenue CBX:
X; 10 15 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. Haitnure MaTreMaTU4eCKOe OXKUJIaHUE, JTHACTIEPCUIO 51
CpeHeKBaapaTuyeckoe oTkioHenue CBX, ecnu:
0, x<-1, 0, x<0,5,
_ _ 2x -1
a) p(x)=12x+2, -1<x<0, 6) F(x)= 05<x<1
0, x>0, Lxsl

17. Crpenok npou3BoaUT 6 BBICTPENOB MO MUILIEHU. BEpOosSTHOCTH monagaHus
B MUUIEHb B KaXJI0M ciiydyae paBHa 0,7. Haliqure BEpOATHOCTh TOTO, YTO OH NMONAAET
B MUIIICHB: a) 3 pasa; 0) MeHee Tpex pas; B) He OoJiee MITH pas.

18. JlaHbl 3HAYEHUS CITyYaTHON BEJIMYMHBI:

709062 73 86 8291 73 87 9595 78 81 78 68 62 58 85 58 83 7557 77 98 56 70 81
6572658576 726393 78 97 90 92 57 60 84 97 83 71 67 7586 66 80 71 90 64 72
858391 708895957785 78 686258 8558 83 7857 7098 56 77 81 60 79 66 85
78776693 7897909257608497837167 758364 80.

[TocTpoiiTe BapyuallMOHHBIN PSA.

3anuumTe ¥ NOCTPOITE SMIUPUUYECKYIO (DYHKIIHIO pacIpeleIeHHUs.

[TocTpoiTe MOJUTOH UIIK TUCTOTPAMMY YaCTOT.

Haitqure Mony u Menuany.

Haiigure 4YucioBble XapaKTEPUCTUKUM CTATUCTUYECKOIO  PaCHpPEACIICHUS:
BBIOOPOYHOE  CpeliHee;  BBIOOPOYHYIO  JUCHEPCHIO;  BBIOOPOYHOE  CpeHee
KBaJAPATUYECKOE OTKIIOHECHHE.

Haiinute TOYeUHbIE OLIEHKU TapaMETPOB PACIIPEACITICHUS.

Haiinute nHTEpPBAIBHBIE OLIEHKHU APAMETPOB PACIIPENCIICHUS.

19. IIpoBoamscsi KOHTPONBHBIM CpE3 MO BBISIBICHUIO CKOPOCTH UYTEHHUS Y
rpynnsl gered or 6 po 10 sner. Halioure CTaTMCTHYECKYHO 3aBUCHUMOCTH MEXKIY
BO3pacToM pebeHka X (JI€T) U CKOPOCThIO €ro uTeHus YV (CJIOB 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

YcraHoBUTE CTAaTHCTUYECKYIO 3aBUCHUMOCTh MEXAYy 3HAYCHUSMU MPU3HAKOB X
u V. IlpoBeppre ruIOTE3y O paBEHCTBE HYNIIO KO3 ULIKUEHTAa KOPPEISIUU

FGHCpaHBHOﬁ COBOKYITHOCTH.

perpeccun ¥ Ha X.

[locTpoiiTe KOppENSIIIMOHHOE TIOJie M MPSAMYIO




20. PesynbraThl TPOMEXYTOUYHOW AaTTECTAIlMU CTYACHTOB MO TUCIUTIINHE
BBICITIAsl MaTeMAaTHUKa IPUBECHBI B TAOJIHIIC:

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

Ot1meTka 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

OrMmeTrka 8 8 8 5 4 3 4 6 9 7 7 4

Ha ypoBHe 3Haunmoctu 0,05 mpoBepbTE TMIIOTE3Yy, YTO OTMETKU CTYAEHTOB
pacnpeieIeHbl HOPMAJIBHO.

IIpumepHbIe 3a1aHUA 1JI51 TECTUPOBAHUS:

1. Ecniu Bce aMeMEHTHI CTPOKM KBaJpaTHON MaTpHUIlbl PaBHBI HYIIO, TO
OTIPEICTUTENb MATPHIIHI:

Bapuanmoer omsemos. 1) pasen 0; 2) He cyliecTByeT; 3) paBeH 1.

2. Ecmm k o2nemMeHTaM CTPOKM  KBaJpaTHOM  MarTpuilbl MPUOaBHUTH
COOTBETCTBYIOIIHME JIEMEHTHI IPYTOil €e CTPOKH, YMHOKEHHBIC Ha OTIUYHOE OT HYIIS
YHCIIO, TO:

Bapuanmuer omeemos:

1) onpenenuTtens OyAeT paBeH HYJIIO;

2) onpeaenuTeNh He U3MEHHUTCS;

3) onpeaenuTesib U3MEHUT 3HAK;

3. Cucrema IuHEHHBIX anreOpanyecKrX ypaBHEHUHN Ha3bIBA€TCA OJHOPOIHOM,
€CIIH:

Bapuanmur omeemos:

1) cBOOOTHBIC WICHBI BCEX €€ YPaBHCHUI PaBHBI HYITIO,

2) OCHOBHAsI MaTpuIla CUCTEMBI BRIPOXKIICHA,

3) XOTs1 ObI OJIH U3 CBOOOHBIX YWICHOB YPAaBHEHHIA PABEH HYIIIO.

4. Cucrema ypaBHEHUN X—y =0 U 2Xx—2y =0 UMEET:

Bapuanumer omeemos:

1) onHO pelieHue;

2) 0 peweHuit;

3) OeckOHEYHOE MHOXKECTBO PEIICHUH

5. 3HaueHne MPOU3BOAHON (PYHKIIMU Y = 2arcsin 3X B TOUKE X =0 PaBHO:

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

6. 3HaYeHNE TPOM3BOIHON (PYHKIINHU Y = arctg2x B TOYKE X = —1 paBHO:

Bapuanmer omsemos. 1) 1; 2) 0,2; 3) 0,4.

7. Muddepennnan GyHKIuu y = In(x+3)) B TOYKE X =—2 UMEET BUI:

Bapuanmor omeemos: 1) dy =0; 2) dy =dx; 3) dy =-0,50dx .

8. DkcTpeMymMoM (YHKIIMHM Ha3bIBAKOT:

Bapuanmer omeemos:

1) 3Ha"eHus1 apryMeHTa, U KOTOPHIX IPOU3BOIHAS (DYHKITUN paBHA HYIIO;

2) 3HaYeHUs (PYHKIIMU B TOYKAX JIOKAJHHOIO MAaKCUMyMa U MUHHUMYMA;

3) TOYKH JIOKaJTHHOTO MAKCHMyMa ¥ MUHUMYMa (DYHKITHH.

9. Cymma 3HadeHuid GyHKImy Y = X' —13x° + 36 B TOUKax SKCTpEMyMa paBHa:




Bapuanmuor omseemos: 1) 23,5; 2) 0; 3) 24.

10. Touka neperuda GpyHxuuu y = 2x° —6x° —18x pasHa:

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

11. Yron B (B rpamycax) TpeyroibHHKa C BepIIHHAMHU B Toukax A(2;2), B(5;5)
v C(9;1) paBen:

Bapuanmor omsemos: 1) 120; 2) 60; 3) 90.

12. Eciut usBecTHbI TOUkH C(6;—2;3) 1 D(5; - 2;—5), TO CyMMa KOOPIHHAT
BekTopa DC paBHa:

Bapuanmer omsemos. 1) 9; 2) 5; 3) 11.

13. Momyib CKaIsIpHOTO TIPOU3BEICHUS BEKTOPOB a(5;0;-5) U b(-5;7;5) paBeH:

Bapuanmor omseemos: 1) 0; 2) 50; 3) 20.

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

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

15. Monaynb CMEIIAHHOIO IPOU3BEACHHMS BEKTOPOB a=5k-3], h=2k wu
C=Kk+5i + ] pasen:

Bapuanmor omsemos: 1) 36; 2) 6; 3) 0.

16. lan TpeyroapHuk ¢ BepmmHamu B Toukax A (1; 12), B (7; 1) u C (=3; -3).
VYpasuenue ctoponsl BC umeer Bun:

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

17. Jlan TpeyroapHuK ¢ BepmuHamu B Toukax A (1; 12), B (7; 1), C (-3; -3).
VYpaBHeHue menuansl BM nmeer Bun;

Bapuanmut omeemog: 1) 3x—2y+5=0;2) x-y+4=0;3) 7x+16y—-6,5=0.

18. T'eoMeTpruyeCcKOE MECTO TOUEK, MOAYIH PA3HOCTEH PACCTOSIHUI OT KOTOPBIX
10 (hOKyCOB paBHBI, HA3bIBAIOT:

Bapuanmor omeemos: 1) smurncom; 2) rarep0ooiioit; 3) mapaboioi.

19. T'eomerpuyeckoe MECTO TOYEK, CYMMBI PACCTOSSHUM OT KOTOPBIX [0
(OKyCOB paBHBI, HA3bIBAIOT:

Bapuanmoer omsemos:. 1) snnuricom; 2) runep0oi1oii; 3) mapadosioi.

20. AprymeHT uncina z =5-5i (B rpagycax) paBeH:

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

21. AprymenT uncina z =-5+5i (B rpajaycax) paBeH:

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

22. ®okyc KpuBOi Yy’ =10X UMEET KOOPIANHATHI:

Bapuanmor omsemos: 1) (5; 0); 2) (2,5; 0); 3) (0; 2,5).

23. Bosblas ock diumnca x> +16y° =16 paBHa:

Bapuanmor omseemos: 1) 4; 2) 8; 3) 16.

24. Tlonnbrit nuddepeniman GyHKIUN U= Xyz UIMEET BU:

Bapuanmul omeemos:

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

3X
25. 3nauenue momHoro auddepenuana QGyHKIHH Z=2—y B Touke (2;-1)

paBHO:



Bapuanmer omeemos:
1) dz=-15dx + 2dy ; 2) dz =—1,5dx+3dy; 3) dz = 3dx—2dy.

26. 3HayeHye UHTErpaa j X In® xdx paBHO:

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

27. OObeM Tena, TMOJYYEHHOTO B pe3ylbTaTe BpaulieHusi BOKpyr ocu Ox
urypsI, OrpaHUUCHHON KPUBOH 4x° +9y* = 36, paBeH:

Bapuanmor omeemos: 1) 16z ; 2) 8z ; 3) 12x.

28. [lmomaae Gurypsl, OrpaHUYCHHOMN JIUHUAMU Xy =2 U 2X+Yy-5=0, paBHa:

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

29. Ecmu psan Z r CXOQUTCA, TO HAUIUTE BTOPOM €r0 WIECH, a €CIIH

PacXOAUTCs, TO HAMJAWTE MEPBBIN €ro YICH:
Bapuanmur omsemos: 1) 14;2) 7; 3) 642 .
30. Cymma wenbIX 4uces, NPUHALIEKAIIUX HHTEPBAILY CXOAMMOCTH psaa
= (x-1)'0,3"
Z—, paBHa:
n-1 n
Bapuanmor omeemos: 1) 7; 2) 21; 13.
31. Paguyc cxoguMocCTH psija Z ();Jr 5)
n=0
Bapuanmor omseemos: 1) 7; 2) 1; 13.
32. O0uiee penieHue ypaBHEHUS 2xy' = X+ Y +1 UMEET BU/L:

Bapuanmul omsemos: 1) y> —x*> =Cx; 2) (y—x)* =Cx; 3) y=0,5xInx—0,5+2Cx..
33. YacTHoe pelieHne YpaBHEHUA Y —4y = 4> UMEET BUJ:

paBeH:

Bapuanmoer omsemos. 1) y=4e*; 2) y=e*; 3) y=xe*

34. Ecm y'(0)=5 u y(zr)=3, TO YacTHOe pelIeHHE ypaBHEHHs Y'+9y =0
UMEeT BUJ:

1) y=5c0s3x+sin3x; 2) y =sinx—5c0sXx; 3) y =sin3x —5c0s3x.

35. BeposTHOCTh KOMaH/Ibl CIIOPTCMEHOB OZIepKaTh MOOEIY B KaXKIIOM M3 TPEX
Mmartueit coctaBisgeT 80 %. BeposTHOCTH TOro, 4TO KOMaH/1a MPOUTPAET XOTA Obl OAUH
Mar4, paBHa:

Bapuanmor omsemos: 1) 0,488; 2) 0,8; 3) 0,2.

36. Ecnm BeposSTHOCTH TOTo, 4YTO pabOTOCHOCOOHOCTH 4YeNOBEKa Ha
MPOTSKEHUU padoyero JIHsS HE OTKIOHSETCS OT HOpMbl, coctasisier 30 % mnpu
AHCIIepcuu 9, TO TOMyCTUMAasi BEJIMYMHA €€ OTKIIOHSHHUSI OT HOPMBI paBHA:

Bapuanmer omseemos: 1) 0,3; 2) 0,7; 3) 3,12.

37. Ilokynarenb ¢ OJMHAKOBOM BEPOATHOCTHIO 0,5 MOXET MOCETUTh OAWH U3
JBYX Mara3uHoB. BeposTHOCTh MproOpecTH HEOOXOAMMBIH €My TOBap B TEPBOM
maraszuHe cocrtasiser 0,6, a Bo BropoM — 0,8. BeposarHoCTh TOro, uro TOBap OBLI
npuoOpeTeH B IIEPBOM MarasuHe, paBHa'

Bapuanmer omseemos: 1) 0,48; 2) 3) 4,



0, x<0,
38. Ecom F(x) =40,5x, 0 < x < 2, TO BEpOATHOCTh TOro, 4yro CBX mnpumert
1, x= 2,
3HaueHHE M3 IIPOMEXKYTKA [1;3) paBHa:

Bapuanmor omeemos: 1) 0,3; 2) 0,7; 3) 0,5.

39. Crpenok npou3BOAUT 6 BBICTPENOB NO MULIEHU. Eciau BEpOSITHOCTH
HETIoONaJaHusl B MHILIEHb B KaXJIOM ciydae coctapiseT 30 %, To BEpOSATHOCTH TOTO,
YTO OH TOMAJIET B MHUIIIEHb MEHEE TPEX pa3, paBHa:

Bapuanmer omsemos: 1) 0,3; 2) 0,07; 3) 0,7.

40. Ecnm Opak mnpu TpOU3BOACTBE MpoOAyKuuu coctaBiaser 1,5 %, 1o
HaWBEPOSITHEHIIIEE YUCIIO OPaKOBAaHHBIX W3/eNUi B TapTuH u3 30 MTYyK paBHO:

Bapuanmur omsemos: 1) 0; 2) 7; 3) 1.

6.1.2. [Ipome:KyTOUHOI aTTeCTALMI

IIpumepHBIN NepeYyeHb BONPOCOB, BBIHOCMMbIX HAa 3K3aMeH
2 cemecTp

1. ITonsitue matpuubl. Bunel maTpu.

2. JIuneuHple onepanuu HaJ MaTpuaMu. Onepanus TpaHCIIOHUPOBAHUS.

3. [IpousBeaeHre MaTpULL.

4. DnemMeHTapHbIe TPE0OPa30BaAHUS CTPOK (CTOIOIIOB) MATPHUIIHI.

5. Beruucnenue onpeaenuTenen 2-ro u 3-ro NOpsiaAKoB.

6. CBoOIICTBa ONpEICIUTENEH.

7. MuHoOpbI U anreOpanyeckue JOMOJTHEHHUS.

8. PazmoxeHue ompenenurenss mo 3JIEMEHTaM NPOWU3BOJIBHOM CTPOKH WIIH
cTonoua.

9. IloHsiTHE CUCTEMBI TUHEWHBIX YPABHEHUH.

10. Pemenue cuctem JTMHEHHBIX YpaBHEHHH ¢ moMolibio popmyn Kpamepa.

11. Pemenue cuctem JIMHEWHBIX ypaBHeHU Mertogom ["aycca.

12. BekTOpbl: OCHOBHBIE MOHSATHUS U BUJIBI.

13. JIunelinplie onepanuu Haj BEKTOPAMHU.

14. CxansipHO€ MPOU3BEICHUE BEKTOPOB U €r0 CBOMCTBA.

15. BekropHO€e MpoU3BEAEHUE BEKTOPOB U €r0 CBOICTBA.

16. BextopHoe mpou3BeACHHE BEKTOPOB, 33JaHHBIX KOOPIWHATAMH. YCIOBHE
KOJUTMHEAPHOCTH BEKTOPOB, 3aJJaHHBIX KOOPAUHATAMH.

17. CmemanHO€ MPOU3BEIEHNE BEKTOPOB M €r0 CBOKCTBA.

18. CmemanHoe Mpou3BEICHUE BEKTOPOB, 3aJaHHBIX KOOpPAWHATaAMH. YCIOBHE
KOMILIAaHAPHOCTHU BEKTOPOB, 33/IaHHBIX KOOPJMHATAMMU.

19. IlpumeHeHre BEKTOPHOTO M CMEIIAHHOTO MPOU3BEIACHUN /JIsi BHIYMCIICHHUS
iomaAe u 0ObeMOB.

20. OcHOBHBIE BU/Ibl YPABHEHUI MPSIMON Ha MIOCKOCTH.

21. B3aumMHO€ pacroyiokKeHHUE MPSMbIX Ha MJIOCKOCTH.

22. IIpsimast Ha TIOCKOCTHU. PaccTosiHME OT TOUKH 10 TIPSIMOIA.

23. IInockoctb. OCHOBHBIE TUIIBI YPABHEHUH TIIOCKOCTH.

24. O0uiee ypaBHEHHE MJIOCKOCTH.



25,
26.
217,
28.
29.
30.
31.
32.
33.
34,
35.
36.
37.
38.
39.
40.
41.
42.
43.

B3anMHoe pacnonoxeHue miocKoCTeN.
YactHble ciyyau oOIIEro ypaBHEHHUsI IIIOCKOCTH (HETOJIHbIE YPABHEHUS).
[Ipsimast B mpocTpaHcTBe. KaHOHMYECKOE ypaBHEHHUE NIPSIMOIA.
PaccrosiHrEe OT TOYKM 10 TIPSIMOU B IIPOCTPAHCTBE.
B3aumHoe€ pacnonokeHue npsamMon U MIOCKOCTH.
Krnaccudukaiust KpuBbIX BTOPOrO MOPsIKa.
YpaBHEHKE U TAPAMETPHI AIUITUIICA.
VYpaBHeHUEe U TapaMeTPhl THIIEPOOITHI.
VYpaBHeHue U TapaMeTpbl Tapadob.
[ToBepXHOCTH BTOPOTO MOPSIKA.
KomnnexkcHbie yncia. @opMbl IpeacTaBiIeHU KOMIIJIEKCHOTO YHCTIA.
Onepaunu HaJi KOMILUIEKCHBIMHU YHCIIAMM.
Pemenue anrebpanueckux ypaBHEHUN HA MHOXKECTBE KOMIUIEKCHBIX YHCEIL.
[Tonsitue pyHkmu ogHOM nepeMeHHou. ['paduku GyHKIU.
[TonsaTHe PYHKIIUA HECKOJIBKUX NTEPEMEHHBIX.
Onpenenenue npeaesna PyHKIUU.
HenpepbsiBHOCTH PyHKITIUH.
AcuMNTOTHI (YHKIIMU OJHOM MEPEMEHHOM.
Onpenenenue npousBoaHou. ['eomerpuyeckuit M (GU3UYECKUN CMBICT

MIPOM3BOTHOM.

44,

[IpousBogHas ¢GyHKIMM OIHOW mepeMeHHOH. Tabmuila TpPOM3BOAHBIX

OCHOBHBIX DJIEMEHTAPHBIX (PYHKIIHIA.

45,
46.
47.
48.
49.
50.
51.
52,
53.
54,
95.

[IpaBuna nuddepeHimpoBanus.

[IpousBonHas cnoKHOM (QYHKIUY.

[IpaBuio Jlonurans.

UccnenoBanue GpyHKIMi 1 mocTpoeHue rpadukos.
[Honstne nuddepenumana GyHKIUU OJHOU TEPEMEHHOM.
[Ipou3BoHbIE BBICIIUX TOPSIKOB.

Juddepeninansl BEICIINX MOPSIKOB.

YacTtHbie Mpou3BOAHBIE (DYHKIIMH HECKOJIBKUX NEPEMEHHBIX.
DKCTpeMyMbI (PYHKITUN OAHOU ITepEMEHHOM.

DKCTpeMyMbl (PYHKIIMU HECKOIBKUX MEPEMEHHBIX.
[TepBooOpa3Has u HeONpeACICHHBIN HHTETpal. Tabauia HeonpeaeIeHHbIX

HHTCTPAJIOB.

56.
S7.

qJacCTiaM.

58.

Brruucnenue HCONIPECACIICHHOT'O NHTCTPaJIa MCTOAOM 3aMCHBI HepeMeHHOI‘;I.
Brruucnenne HCOMMPECACIICHHOTO MHTCTPalia MCTOAOM HHTCIPUPOBAHUA 110

[lonsitue  ompeaeneHHoro uHTerpaiga. l[eoMmeTpuyeckuii  CMbICT

OIIPpCACICHHOIO MHTCrpala.

59.
60.
61.
62.

®opmyna Hetotona-Jleli6Hua.

Yucnossle pansl. [Ipuznaku cxogumocTu.

OyHKIMOHANTbHBIE pAIbl. HaxoxkaeHne 061acTi CXOIUMOCTH.
Paznoxxenne QpyHKUUN B CTETICHHBIE PSIBL.



IIpuMepHBIN epedyeHb BONPOCOB, BBIHOCUMBIX HAa IK3aMeEH
4 cemecTp

1. OcHoBHble MOHATUA Teopuu JUdPepeHInalIbHbBIX ypaBHEHHI. 3ajada
Komn.

2. OCHOBHBIE METONIBl pEIICHUS OOBIKHOBEHHBIX AudPepeHITnaTIbHBIX
YPaBHEHUM.

3. Obuiee pelnieHre TMHEWHBIX OIHOPOAHBIX AU depeHINaTbHBIX YPaBHEHUN
BTOPOTO TOPSKA C TTOCTOSTHHBIMU KOA(PDUITUSHTAMH.

4, Crpykrypa oO1ero peleHus JIMHENHOTO HEOJHOPOIHOTO
muddepeHInansHOTO YPaBHEHUS BTOPOTO TTOPSIIKA.

5. Meroapl pemeHUs JUHEHHBIX HEOJHOPOIHBIX U (depeHIHATbHBIX
YPaBHEHHU BTOPOTO MOPSIAKA.

6. Pemenue o0OBIKHOBEHHBIX JU(D(EpeHIIMANIBHBIX YpaBHEHUN  BBICIIMX
TIOPSITKOB.

7. TeopeTrueckre OCHOBBI pellIeHUs cUCTeM TU(depeHIInaNIbHbIX YPaBHEHUM.

8. Metons! pemienus cuctem nuddepeHImantbHbIX ypaBHEHUH.

9. OcHoBHBIE TIOHATHSA KOMOWHATOpUKH. Pa3memieHusi, mnepecTaHOBKU U
COYCTAHMS.

10. [Ipuemsl pemieHus] KOMOMHATOPHBIX 3a7a4.

11. OcHOBHbIE IOHSTHS TEOPUU BEPOSITHOCTEH.

12. TlonsTe u kiaccuuKanus caydaHbIX COOBITU.

13. [lonxonpl K ONpeeIeHUIO BEPOSITHOCTU CIIy4aiiHOTO COOBITHSI.

14. Knaccuyeckoe onpezeneHue BEposSTHOCTU CilydaitHoro cooeitus. CBoiicTBa
BEPOSTHOCTH.

15. Onepanum Hax COOBITHUSMH.

16. Teopema clOXEeHHUS BEPOITHOCTEH.

17. Teopema yMHOKEHUSI BEPOSITHOCTEM.

18. ®opmyrna MoIHOM BEPOSITHOCTH.

19. BepositnocTtu rumnote3. @opmyssl baiieca.

20. Cxema u popmyna beprymn.

21. JlokanpHas U HHTETpaiibHas Teopembl Jlamaca.

22. TlonsiTue cmydaifHOM BeTUYUHBI. BUabI ciiydyalfHbIX BETMYUH.

23. l[lonstue 3akoHa pachpeneleHUs] CIy4YailHOW BEJMYMHBI U CIOCOOBI €ro
3aJlaHus.

24. OyHKIMS ¥ TUIOTHOCTH paclpeiesieHus BEpOSITHOCTEM.

25. JIuckpeTHble CIyyalHbIe BEJIMUMHBI U 3aKOHBI UX PACIIPEICIICHUS.

26. HucnoBble XapaKTEPUCTUKH TUCKPETHBIX CITyYalHbIX BEJIMYHMH.

2. HenpepbIBHBIE ClTydailHble BETUYUHBI U 3aKOHBI UX PACIPEICICHUS.

28. UncnoBbie XapaKTEpPUCTUKH HEMIPEPHIBHBIX CIyYalHbIX BEJIHYUH.

29. buHOMHMaIBHOE pacIpeiesieHue.

30. Pacmipenenenue I[lyaccona.

31. PaBHOMEpHOE pacripenenieHue.

32. IlokazarenbHoe pacnpeaeneHue. OyHKIUSI HAIEKHOCTH.

33. HopmanbsHOe pacmpesieneHue.



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

OcCHOBHBIE TTIOHATHS MaTEMAaTUUECKON CTaTUCTHKH. PHI[BI pacipeaciiCHrA.
CrarucTuyeckue OLCHKHU IMapaMCTpPOB pacCpCaAcICHUs. BI/II[BI OIICHOK.
ToueuHnbie OLCHKH YHCJIOBBIX XAPAKTCPHUCTUK PACIIPECACIICHMAA.

HNHTepBabHBIE OLIEHKU U IOBEPUTEIHLHBIC UHTEPBAJIBI.
[ToHsiTHE O CTATUCTUYECKON U KOPPEISILIMOHHOW CBSI3H.

KoaddunmeHnt koppessiiiuu 1 ero CBOUCTBA.
[Tapnas nuHeHas perpeccus.
Craructuueckue runores3bl. Bujpl runores.
OcCHOBHBIE 3Talbl IPOBEPKH CTATUCTUYECKON TUIIOTE3HI.

[IpoBepka rurnore3 0 YUCIOBBIX 3HAUCHUSAX [MAPAMETPOB PACIPEACIICHHUS.
CraructTudeckue KpUuTEepur COrIacus.

[IpoBepka

COBOKYITHOCTH.

T'HIIOTC3bI 0 3aKOHC paciupcaciacHuun reHepanLHoﬁ

6.2. lIkana ouneHUBAHHSA Pe3yJbTATOB NPOMEKYTOUHOH aTTecTAaUMH M
KPUTEPHUH BbICTABJICHUS OLICHOK

IIpomeskyTouHasi aTTECTALMSA: IK3aMeH

®opmMma
KOHTPOJIS

IToka3arenu
OLICHUBaHUSI

Kputepun BeicTaBiIeHNS OLICHOK

IITkana oneHuBaHUs

OK3aMCH

IMMPaBUJIbBHOCTDH
" IIOJIHOTA
OTB€Ta

JlaH TIpaBWIbHBIM, IIOJHBIA OTBET Ha
ITOCTaBJICHHBIM BOIIPOC, ImokasaHa
COBOKYITHOCTb OCO3HAHHBIX 3HAaHHUU 10
JTUCIUIUIMHE, JI0KA3aTeIbHO PACKPBITHI
OCHOBHBIE TOJIOKEHHUSI BOIIPOCOB; MOTLYT
OBITH O YIIICHBI HEJ0YETHI,
WCIIPABJICHHBIE CaMOCTOSITEIIFHO B
MpOoIECCe OTBETA

OTJIIMYHO

JIaH TIPaBUJIbHBIN, HEJOCTATOYHO MOJIHBIN
OTBET Ha  TIOCTaBJICHHBIM  BOMPOC,
MMOKa3aHo YMEHHE BBIJICITUTD
CYIIIECTBEHHBIE n HECYILIECTBEHHbIE
MIPU3HAKH, MIPUYUHHO-CJIECTBEHHBIE
CBSI3U; MOTYT OBITh JOITYIIEHBI HEJOUECTHI,
WCIIPABJICHHBIE C IIOMOIIIBIO
MIPEoaBaTest

XOPpOLIO

JaH  HEJOCTaTOYHO  MPABWIBHBIA U
TTOJTHEIN OTBET; JIOTHKA u
MOC/IEIOBATEILHOCTh H3I0KECHUS HMEIOT
HapylIeHUs; B OTBETE€ OTCYTCTBYIOT
BBIBOIbI

YAOBJICTBOPHUTCIBHO

OTBET TPEACTABISIET COOOW Pa3pO3HEHHBIC
3HAaHUA C CYHICCTBCHHBIMU OH_II/I6KaMI/I 1o

BOIIPOCY; IIPUCYTCTBYIOT
(dparMeHTapHOCTb, HEJIOTUYHOCTD
U3JI0KEHUS; JOTIOJIHATEIIbHBIE U

YTOUYHAIONIUEC BOIIPOCHI HC IIPUBOAAT K
KOPPEKIIMH OTBETA HA BOIIPOC

HEYJIOBJIETBOPUTEIHHO




7. PecypcHoe o0ecrieyeHre qTUCHMUILINHBI

7.1. JInnieH3MOHHOE M CBOOOTHO pacnpocTpaHsieMoe MPOrpaMMHoe
o0ecneueHue

[lepedeHsb JIMIIEH3UOHHOTO W CBOOOIHO PaCIPOCTPAHIEMOTO MPOrPAMMHOIO
o0ecreYeHns, B TOM YHCIIE OTEYECTBEHHOTO IPOM3BO/ICTBA:
- Microsoft Windows 7 Professional — CucremHoe mporpamMMHOe oOecIeUcHHE.
Onepanuonnas cucrema. [ Kommepueckas (Volume Licensing)]; [10-72B-264;
- Microsoft Windows 8 Professional — CucremHoe mporpaMMHOE OOeCIeYCHHE.
Onepanuonnas cucrema. [Kommepuaeckas (MVolume Licensing)]; [I10-842-573];
- Microsoft Windows Professional, Russian — CucremMHOE NpPOrpaMMHOE
obecmeuenne. Oneparnmonnas cuctema. [Kommepueckas (Volume Licensing)]; T10-
BES-834;
-Microsoft Office Standard (Word, Excel, Access, PowerPoint, Outlook, OneNote,
Publisher) — ITaker oducHbix mpuioxenuii [Kommepueckas (Volume Licensing)];
[10-D86-664;
-Adobe Acrobat Reader DC - IlpwiokeHue misi CcO3[aHUST W TPOCMOTPA
ANEKTPOHHBIX Iyonukaiuii B popmare PDF [becrinatnas|; [10-F63-948;
- 7-Zip - ®aiinossiii apxusarop [becrmarnas]; [10-F33-948;
- Apache OpenOffice — ITaker oducHbIx npunoxennit [Otkpsitas|; [10-EB7-115;
- Google Chrome — Bpay3ep [Otkpsitast]; [10-F2C-926;
- LibreOffice — ITaket oducHbIx mprtokenuit [Otkpeitas]; [10-CBB-979;
- MathCad 14 - TIlporpamMMHBIiH TPOAYKT Ui BBINIOJHEHUS WHKEHEPHBIX U
mareMmatuueckux pacuetoB [Kommepueckas (Full Package Product]; ITO-6E1-625.

7.2. llpogeccuonaibHbIe Ha3bl JAHHBIX U MH(OPMAIHOHHBIE CTIPABOYHbIE
CHCTEeMBbI

1. ®enepanpHblii moptan «Poccuiickoe oOpa3oBanme» http://www.edu.ru/
(cBOOOMHBIN HOCTYM).

2. Undopmarmonnas cuctemMa «EmuHOE OKHO JOCTyna K 0Opa30BaTelbHBIM
pecypcamy» [nekTpoHHbIH pecype]. — Pexxum moctyma: http://window.edu.ru/ , noctymn
TOJIBKO TIOCJIE CAMOCTOSITEIIBHOM PErHCTPAITHH.

3. Hayunas snextponnas 6uonmoreka «eLIBRARY.RUy [DnexkTponHslil pecypce].
— Pexxum noctyna: https://www.elibrary.ru/ nmoctym Tombko IOCie CaMOCTOSTEIBHOM
perucTpaiyu.

4. DJNeKTpOHHAas oubnuoTeka YHHBEpPCUTETA http://elib.igps.ru/
(aBTOpU30BaHHBII 1OCTYM).

5. OnexrponHo-Ombmmoreynass  cucrema  «9bBC ~ IPR BOOKS»
http://www.iprbookshop.ru/ (aBropru3oBaHHBINA JOCTYTI).

7.3. Jluteparypa


http://www.edu.ru/
http://window.edu.ru/
https://www.elibrary.ru/
http://elib.igps.ru/
http://www.iprbookshop.ru/

OcHoBHas JauTEpaTypa:

1. Beiciias maremaruka. Kypc nekiuii ¢ npuMepamu u 3agadamu [Tekcr]:
yuebHoe mocobue. Y.1 / b.B. 3ab6opckuii [1 ap.], 2015. - 200 c. Pexum goctymna:
http://elib.igps.ru/?47 &type=card&cid=ALSFR-977f4513-0bc0-43b4-8e3b-
9d196d048d30

2. Boicmias maremaruka. Kypc nekuuii ¢ mpumepamu U 3anadamu [ Tekcr]:
yaeOHoe mocobue. Y.2 / b.B. 3abopckwmii [u ap.], 2016. - 192 c¢. Pexum nocrymna:
http://elib.igps.ru/?64&type=card&cid=ALSFR-7b104e69-bdca-4077-9ffa-
41da3c97aalc&remote=false

3. Bricmiast MateMaTrka: MPaKTHKYM IO BBITTOJTHEHHIO PACYETHO-TPAPUISCKUX
pabot: yueObHOe Tmocobume: [rpud MUC] Tpodbumen EH. [u ap.]
NznarensctBo: Cankr-IletepOyprekuit yauepcuter ['TIC MYC Poccumn, CaHkr-
ITerepOypr, 2022. — 448 c. Pexxum goctyna:
http://elib.igps.ru/?18&type=card&cid=ALSFR-d71539ed-bcfc-415a-b02d-
97cf51ae0769&remote=false

JonosiHUTeILHASA JINTEpPaTypa:

1. Kanmununa, Enena CepreeBna. COOpHUK 3a7ay MO BBICIIEH MaTeMaTHKe
[Tekcr]: yueonoe nmocodue. Y. 1 / E.C. Kanmununa, T.A. Cenemenena, C.b. XuTos;
pen. O. H. UYwmxkuxoB, 2015. - 108 c¢. Pexum  pgocrtymna:
http://elib.igps.ru/?41&type=card&cid=ALSFR-f687ff41-8010-4703-89ed-
60e0164da236

2. Tpopumen, E. H. Cratuctuueckue MeToApl OOpabOTKM U aHaIU3a
unpopmariuu B MS Excel [Tekcr]: yuebnoe mnocobue. Y. 1. Meroabl
OMHCAaTEIbHOW CTAaTUCTUKW M TPOBEpKM cratuctuueckux rumnores / E. H.
Tpodumen, B. . Tpobumern, C. I1. Epemenxo; pea. 2. H. Ymwxkukos, 2017. — 192
c. Pexum mocryma: http://elib.igps.ru/?120&type=card&cid=ALSFR-b40f6686-
4a20-4e82-a639-fc4a87d544d7&remote=false

3. Tpodumen, E.H. Cratuctuueckue metoabl 0OpabOTKM U aHaIM3a
undopmaruu B MS Excel [Tekcr]: yuebHoe mocobue /st KypcaHTOB, CTY/ICHTOB,
MarucTpoB, aJbIOHKTOB yHHUBepcutera. Y. 2. /lucniepcuoHHbI aHaim3. MeToabl
U3y4eHUs B3auMOCBsize M auHamuku mnpoueccoB / E. H. Tpodumen, B. .
Tpodumen; pea. 3. H. UYmxkwuxos, 2018. - 116 c. Pexum pocryma:
http://elib.igps.ru/?40&type=card&cid=ALSFR-ce4f6222-c02a-412a-b4ff-
5¢50c3cd3fcl&remote=false

4. HUcnonwszoBanne mnakera «MATHEMATICA» npu wusydeHuu
MareMaTudeckux AucuuiuiiH  [Tekct]: ydebHoe mocobme: I'enk A.B.
N3natensctBo: Cankt-IletepOyprckuii yausepcuret ['TIC MUYC Poccuu, CaHkt-
[TetepOypr, 2022 — 88 c. Pexxum nocryna:
http://elib.igps.ru/?7&type=card&cid=ALSFR-06077559-4dd8-484f-89f5-
1c356f4a36f5&remote=false

7.4. MaTepuajibHO-TeXHHUYECKOe oOecreyeHue


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
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

Jlnst mpoBeneHWsT W 00ECTICUCHUS 3aHITHH HCIONB3YIOTCS TIOMEIICHUS,
KOTOpbI€ TPEACTABISIOT CO00M y4eOHBbIE ayIUTOPUU JJIS TPOBEACHUS Y4eOHBIX
3aHATUMH, PEIYCMOTPEHHBIX IporpamMMoin crenuanTeTa, OCHAIIICHHBIC
000pyIOBaHUEM M TEXHUYECKUMU CpPEICTBAaMU OOYUYEHHMs: aBTOMATHU3HPOBAHHOE
pabouee MeCTO MpernojaBarelisi, MapKepHas J0CKa, MYJIBTUMEIUNHBIM MPOEKTOP,
MOCaI0YHBIE MECTA 00YUaOIINXCS.

[Tomemenust AJisi  CaMOCTOSITENIbHOM  pabOThl  OOYYaOIIMXCS  OCHAIEHBI
KOMITBIOTEPHOW TEXHUKOM C BO3MOYKHOCTBIO MOJKIIOUEHHS K ceTu «MHTepHeT» u
obecrieueHUEM JOCTyNa K 3JIEKTPOHHOW HH(OpPMAIMOHHO-00pa30BaTEIBHOM Cpene
YHHUBEPCUTETA.

ABTOPBI: KaHIHUJIAT TIEJAarOTUYECKUX Hayk, noueHT Tpodumen E.H.; kanauaar
MEIaroTMYeCKuX Hayk, JoueHT Cenemenena T.A.
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