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1. lean n 3agaum AMCHUILJIAHBI

eab ocBOeHUsI AMCUMIIMHBI:

OBJIaJICHUE METOJJaMH MaTEMaTUYECKOTO MO3HAHUS U METOAOJIOruel paboThl C
MaTEMaTUYECKUMH OOBEKTaMH B KOHTEKCT€ MX MPUMEHEHMS MJid pelIeHus
npodeccoHaIbHO-OPUEHTUPOBAHHBIX 331a4 B 00JIaCTH MOXKAPHON 0€30MaCHOCTH.

Hepeqeﬂb KOMHeTeHHI/Iﬁ, (bopanyeMblx B IpouecCce N3yYeHusl TUCHUIIIMHBI

Komnerennun Conepxanue
YK-1 Crnioco0eH OCyIIECTBIIATh KPUTHUYECKUH aHaIu3 MpOOJIEMHBIX CUTYallHid Ha
OCHOBE CUCTEMHOTI'0 MOJIX0/1a, BhIpabaThIBaTh CTPATETHUIO ACHCTBHIA
OIlK-3 CrniocobeH pemniath NpUKIAIHBIE 3aa4d B 00JaCTH 00ecreyeHus: moKapHOoi

0e30MacHOCTH, OXpaHbl  OKpYKaroIlel Ccpemapl ¥ DKOJOTHYECKOU
0€301aCHOCTH, MCIIOJIB3Ys TEOPUIO i METOIbI ()YHJAMEHTAIBHBIX HAYK

3azlaq1/1 ANCIUIIJINHBI

—  (opMupoBaHUE HABBIKOB, CBS3aHHBIX CO CIIOCOOHOCTBIO TIPUMEHEHUS

CHUCTEMHOTO IOAXOJa JJIs pPEIICHUS ITOCTaBJICHHBIX 3aJad B 00JacTH
MO’KapHO# 0€30MacHOCTH;

OBJIAJICHHEC METOJaMM IIOMCKAa, KPUTHYCCKOTO aHajlu3a HM CHHTE3a
uHGOpPMAIUU IS PEHICHUsS IMOCTaBJICHHBIX 3aJad B 00JacTH TOXKapHOM
0€30IMacHOCTH;

(GopMUPOBaHHE YMEHHI, CBSA3aHHBIX CO CIIOCOOHOCTBIO TMPUMEHEHUS
(GyHIaMCHTAIBHBIX TOHATHA, METOJOB, (GOPMYJT H TEOPEM BBICIICH
MaTEMAaTUKH TPH PEIICHUH THUIIOBBIX 3aJa4 B 00JacTH Mpod)eCcCHOHATbHOM
JEATEILHOCTH.

2. IlepeyeHb MIIAHMPYEMBbIX Pe3yJIbTATOB 00yUYEeHUS IMCHUNJINHBI,
COOTHECEHHBIX € IVIAHUPYEMbIMH pPe3yJibTATAMHU OCBOEHUSI 00pa30BaTeIbLHOM

NPOrpamMMmbl

I/IH,Z[I/IKaTOpLI JOCTHIXXCHHA KOMIICTCHIIMH

[Tnarupyemblie pe3yabTaThl 00yUeHUS 110

JUCITUTINHE
Tun 3agaun npodeccuoHaIBLHOM NeSITeJIbHOCTH: OPraHU3allMOHHO-YIIPABJIEeHY eCKU
Brnagenne npuHnmmamu cbopa, otoéopa u 3Haer
00006meHus1 HHGOPMAITIHN, METOTUKH OCHOBHBI€ ITOHATHS BBICIIEH MaTeMaTUKH,
CHUCTEMHOTO MOJIX0/1a JIJIsl PELLICHUs METO/bl MATEMATUYECKOT'0 aHAJIN3a U OCHOBBI
npo¢eCCHOHATBHBIX 3a]1a4. CUCTEMHOTI'0 IOJIX0a JUIsl peIIeHUs
YK-1.1 MOCTABIICHHBIX 33724 B 00JaCTH MOKapHOU
0€301acHOCTH.
Ymeer

MPUMEHSATh CUCTEMHBIH MOX0]I B ITpOIIecce
peteHust mpoeCCHOHATBHBIX 33124 C
UCIIOJIb30BAHUEM METOJIOB MaTEMaTHIeCKOrO
aHaIM3a, aHAJIUTUYECKOM NeOMETPUH, INHEWHON
anreOpsl, TeOpHH PYHKIMIA KOMIUIEKCHOTO
NepEeMEHHOTO0, TU(depeHIMaTbHBIX YPaBHEHNH,




TEOPHUH BEPOATHOCTEN U MAaTEMATUYECKOMN
CTaTUCTHUKHU.

CriocoGHOCTh aHAMU3UPOBATH U
CHCTEMaTU3HPOBATh PA3HOPOIHBIE TaHHBIE,
orieHuBaTh A3(HPEKTUBHOCTD MPOIICAYP aHAIH3A
npoOJeM U MPUHATHS PELUICHUN B
poeCCHOHATLHOMN IeATEIbHOCTH.
YK-1.2

3uaer

MCTObI aHaJIn3a Pa3HOPOAHLIX TAHHbIX.

VYwmeer

OCYIIECTBIISATh OLEHKY dPPEKTHBHOCTH
IpoLelyp aHaau3a MpoosieM U MPUHATHUSL
penieHnii B npo(ecCHOHATLHON e TENbHOCTH.

Biiagenue HaBbIKaMy Hay4HOTO ITOMCKA U
MPaKTUYECKON pabOThl C MHPOPMAIIMOHHBIMU
VCTOYHUKAMH, METOAAMHU NIPUHATHSI PELLICHUH.

YK-1.3

3Haer

TEXHOJIOTHIO padOThI ¢ MH(OPMALIMOHHBIMU
HCTOYHUKAMHU.

VYmeer

MIPOBOJIUTH MTOMCK HAYYHOH MH(OPMAITUH.

3HaHWE OCHOB BBICIICH MaTeMaTUKH, (DU3UKH,
XUMUH, JIEKTPOTEXHUKHU, BEIYUCIUTEILHOMN

TEXHUKHU U IPOrpaMMHUPOBAHHUS.
OIIK-3.1

3HaeT

OCHOBBI MaTEMAaTHYECKOI'0 aHAJIN3A,
AQHAJIUTUYECKOM T€OMETPHH, TMHEHHOU anreOpsl,
TeopuH (QYHKIMH KOMIIEKCHOTO TIEPEMEHHOTO,
nuddepeHnanbHbIX ypaBHEHUN, TEOpPUU
BEPOSITHOCTEN M MATEMATUYECKON CTATHCTHUKHU.

Ymeer

pelaTh TUTIOBEIE 33]]a9i MaTEMaTHIECKOTO
aHaIM3a, aHAJIMTUYECKOM NeOMETPUH, IMHEHHON
anreOpsl, Teoprun HYHKIIMH KOMIIJIEKCHOTO
MEPEMEHHOTO0, TU(PepeHINaTbHBIX YPaBHEHUH,
TEOPUHU BEPOATHOCTEN U MaTEeMaTUUYECKOM
CTaTUCTHKH.

YMeHue penrath CTaHJapTHHIC
npodeccroHaIbHBIE 321241 C TPUMEHEHUEM
€CTECTBEHHOHAYYHBIX U (YHIaMEHTAIBHBIX

HayK, OOIIENH)KEHEPHBIX 3HAHHA.
OIIK-3.2

3Haer

MIPIIIOKEHUST MAaTEMAaTHYECKUX 3HAHUH B cepe
MOKapHOW OE30MaCHOCTH.

VYmeer

peniaTh CTaHAapTHBIE PO ECCHOHATFHBIC 3a]aUH
C IPUMEHEHUEM METOJ0B MAaTEMaTHYECKOTO
aHaM3a, aHaJIUTUYECKON T€OMETPUH, JIMHENHON
anredppl, TCOPUN PYHKIHI KOMITJIEKCHOTO
MepeMeHHOTO0, MU epeHInanbHbIX YpaBHEHUH,
TEOPUHU BEPOATHOCTEN U MAaTEMaTUUYECKOM
CTATUCTUKH.

3. MecTo IMCHUILINHBI B CTPYKTYpPe 0CHOBHOI NPo(ecCuoHAIbHOI
o0pa3oBaTeJIbHOI MPOrpaMMblI

JncrunianHa OTHOCHUTCS

00s3aTEbHOM qacTH OCHOBHOM

po(eCCUOHATILHOW 00pa30BaTEIbHON MPOrpaMMbl CHELUAINTETA [0 HAIPABICHUIO
noaroroBku 20.05.01 IToxapuas 6e3onacHOCTh, criermanu3anus «['ocyaapcTBeHHBIN

MOXAPHBIA HAA30D.

4. CTpyKTYypa ¥ coepKaHue TUCUUIIINHBI
OO6mas TpyJI0E€MKOCTh JUCHUIUIMHBI cocTaBisieT 10 3aueTHbIX enuHuI], 360

qacCoOB.




4.1. PacnipenesieHue TpPyaA0eMKOCTH Y4eOHOM AMCUMILIMHBI 10 BUAAM padoT

1o cemecrpam u popmam o0y4eHust

JJIS OYHOM (pOPMBI 00yYeHUs

TpynoemkocTh
Bun yuebnoit paboTbl 110 CEMECTPAM

3.e. qac. 1 > 3 )
OOmass  TpyIOEMKOCTh  JUCIMIUIMHBI IO 10 360 79 108 108 79
y4eOHOMY TIaHy
KonraktHas paboTa, B TOM YncCIIe: 148 36 32 48 32
AyIMTOpPHBbIE 3aHATHS 144 36 30 48 30
Jlexmuu (JI) 54 16 10 18 10
[Tpaktnueckue 3anstus (I13) 90 20 20 30 20
JIaboparopHsie paboTs (JIP)
KoHcynpTanuu mepea Sk3aMeHOM 4 2 2
CamocrosTesbHas padora (CPC) 140 36 40 60 4
B TOM YHCJIE:
KypcoBasi paboTa (IIpOoeKT)
3auer
JK3aMeH 72 36 36

JJI51 32049HO# (popMBI 00yUeHUA

TpynoemkocTs

Bun yaebnoit paboTst se. uac. o Ki/pcaM
OOmass TpyIOEeMKOCTh  JUCIMIUIMHBI IO 10 360 360
y4eOHOMY TIaHy
KonTakTHas pabora, B TOM 4HCIIe: 26 26
AyIMTOPHBbIE 3aHATHS 24 24
Jlexmuu (JI) 8 8
[paktuueckue 3anstus (I13) 16 16
JlaGoparopubie padboTsl (JIP)
KoncynpTanuu nepea s5k3aMeHOM 2 2
CamocrositesibHas padora (CPC) 325 325
B TOM YHUCJIE:
KypcoBas paboTa (TIpOoeKT)
3auer
JK3aMeH 9 9




4.2. TemaTu4ecKuii IJIaH, CTPYKTYPHPOBAHHBIN 0 TeMaM (pa3aesiam) ¢
yKa3aHueM OTBeJIeHHOI0 HA HUX KOJIHYeCTBA aKaJleMUYeCKMX YaCOB U BU/I0B
yu4eOHbIX 3aHATHI

JJI1 O4HOH (pOPMBI 00yUeHUsI

No KosmuecTBo yacoB no
n/n BHUIAM 3aHATHHA = 3
S @ o S| s 2
2 = 2 = | 5 5=
HaumeHoBaHue = = g = 2= 2| & =
TeM o = T E S = S S =
s | 2| 55 zE | E|E | g®
=~ = 2 3 &= S =
g ® S v = S
s @)
= =
1 2 3 4 5 6 7 8 9
1 cemecTp
Tema Ne 1. Matpuie! u
1 |ompenenurenu, ux 16 4 6 6
MIPUIIOKEHUS
2 Tema Ne 2. BekropHast 10 2 2 6
anrebpa
3 Tema Ne 3. BHeUMeHTH 12 4 2 6
aHAJIMTUYECKON T€OMEeTPHUH
4 Tema Ne 4. Teopust 10 2 2 6
IPEJIENIOB U €€ MPHUIIOKEHHS
5 Tema Ne 5. ITponsBoansie 1 24 4 8 12
TG hepeHImabl
Hroro 3a 1 cemectp 72 16 20 36
2 cemecTp
6 Tema Ne 6. KommuiekcHble 24 4 6 14
qrcua
Tema Ne 7. OcHOBHBIE
{ | OHSATHS MHTETPAIBLHOTO 28 4 10 14
VICUHCIICHUS
8 Tema Ne 8. HucnoBsie u 18 2 4 12
(YHKITMOHATIBLHBIC PSIJIBI
KoncyabTanus 2 2
IK3aMeH 36 36
Hroro 3a 2 cemectp 108 10 20 2 36 40
3 cemecTp
Tema Ne 9.
Juddepenunanbuole
9 ypaBHenus (YY) u ux 34 6 10 18
CHCTEMBI




10 Tema Ne 10. 12 2 4 6
KombunaTtopuka
11 Tema Ne 11. Cayqaiinbie 2% 4 4 18
COOBITHS
12 Tema Ne 12. Cny4vaitnbie 36 6 12 18
BEJIMYMHBI
Hroro 3a 3 cemectp 108 18 30 60
4 cemecTp
Tema Ne 13. OcHOBBI
13 |maremaruueckoii 14 4 8 2
CTaTUCTHKH
Tema Ne 14.
14 | Koppensuuonno- 7 2 4 1
pErpeCCUOHHBIN aHAIIN3
Tema Ne 15. OcHoBBI
15 |Teopuu craTMCTHYECKUX 13 4 8 1
pelIeHnt
KouncyabTanus 2 2
IK3aMeH 36 36
Hroro 3a 4 cemectp 72 10 20 2 36 4
HToro no nucuuniuHe 360 54 90 2 72 140
JIA 32049HO popMBbI 00yUeHUs
Ne KosamnuecTBo 4yacoB no @
n/n BHIAM 3aHATHHA - %S =
= = = = =
o o o = o é S
S S 2 < S| =2«=
HaumenoBanue = = g = Zx |2 & 525
TeM 2 = s E SE |2 = | S a X
s E| EE| 2 |Z | &|z:t
/® é 2 < &= S s £ g
= = © 3
1 2 3 4 5 6 7 8 9
Tema Ne 1. MaTpuis! n
1 |ompenenurenu, ux 22 2 20
PUIIOKEHUS
2 Tema Ne 2. BekropHast 20 20
anreopa
3 Tema Ne 3. SHcEMeHTH 20 20
AQHAIUTUYECKON T€OMETPHH
4 Tema Ne 4. Teopus ipeesio 24 2 29
U €€ MPHIOKEHUS
5 Tema No5. [IpousBoaHbie U 24 2 29
Qg depeHmans
6 Tema Ne 6. KoMmmnekcHsie 20 20
qricna




Tema Ne 7. OcHOBHBIE

7 | HOHATHS HHTETPATBHOTO 24 2 22
VCYHCIICHHS

8 Tema Ne 8. Hucnossie u 22 29
(byHKIIMOHATIBHBIE PSI/IbI
Tema Ne 9.
Huddepennmanbabie

9 ypaBHenus (V) u ux 24 2 22
CUCTEMBI

10 |Tema Ne 10. KomOunaropuka 22 22

11 Tema Ne 11. Cny4aitnbie 24 9 29
COOBITHS

12 Tema Ne 12. Cny4aitnbie 24 9 29
BEJIMYMHBI

13 Tema Ne 13. OCI:IJOBBI 28 9 4 29
MaTEeMaTHYECKON CTATUCTUKU
Tema Ne 14.

14 | Koppensuuonuo- 24 2 22
pEerpeccCOHHBIN aHAIH3

15 Tema Ne 15. OcHoBBI TeOpUHn 27 9 o5
CTAaTHUCTUYECKUX PEIICHUIN
Kouncyabranus 2 2
9K3amMeH 9 9
HToro nmo gucuumnjinHe 360 8 16 2 9 325

4.3. TemaTuyeckuid MJIaH 1Js1 00y4aKOIIMXCS:
04HOI1 (popMBbI 00yUeHUA

Paszpnes 1. DiieMeHTHI JIMHEHHON aJreOpbl 1 AHAJIUTHYECKON reOMeTpUM

Tema 1. MaTpuubl 1 onpeaeJUTe] M, UX PHII0KCHUSA

Jleknusa. Marpuna. Buael matpun. Onepaunuu Hajg matpuuamu. [lonsTtue
onpenenurend. CpoiictBa  ompexaenurenieid. IloHsAaTHe cuCTeMbl  JTUHEHWHBIX
anreOpanueckux  ypaBHeHui.  IIpoOmema  pemieHUs  CHCTEM  JIMHEHHBIX
anrebpandecknx ypaBHenuil. Meroa ["aycca. Meron Kpawmepa.

IIpakTuyeckoe 3aHgTHe. JleliCTBHUS ¢ MaTpullaMHM W  BBIYUCIICHHUE
OIIPEICIIUTEIIEN.

IIpakTnyeckoe 3ansitue. VccienoBanue cucTeM JMHEHHBIX aareOpandyeckux
YPaBHEHHU.

CamocrosiTeibHasi padora. PemieHue cucteM JIMHEHWHBIX aireOpanvyeckux
ypaBHEHUN  MATPUYHBIM  METOJOM.  BhimoigHeHue  pacyeTHO-rpaduuecKoit
(KOHTPOJIBHOM) PabOTHI «DIEMEHTHI JIMHEWUHON anre0pb».

Pexomenayemasi iureparypa:

ocHoBHas [1, 3, 4];

nornojHuTenbHas [1, 4, 5].




Tema 2. BexkTopHas aareopa

Jleknusi. BEeKTOpbl: OCHOBHBIC TOHATHUS W BUJblL. JIMHEHHBIE omepanuy Haj
BekTOpamu. CKalasipHOE, BEKTOPHOE U CMEIIAHHOE MPOU3BEICHUS BEKTOPOB.

IpakTnueckoe 3ansaTue. [I[ponsBeeHrs BEKTOPOB U UX TPUMEHEHHE.

CamocrositesibHast padora. I[IpuMeHEHHE BEKTOPHOIO M CMEIIAHHOIO
MPOU3BEACHUN 151 BEIYMCIICHUS TLIONIAaIe 1 00BEMOB.

Pexomenayemas Jurepartypa:

ocHoBHas [1, 3, 4];

norojHuTenbHasd [1, 4, 5].

Tema 3. DiieMeHTBHI aHATUTHYECKOH reOMeTPHH

Jlekuus. Ilpsmass Ha IUIOCKOCTH: OCHOBHBIE BHJIBI YPAaBHEHHM, B3aHUMHOE
PaCIOJIOKEHUE TPSMBIX, PACCTOSTHUE OT TOYKH N0 mpsmoid. [lmockocth: obmiee
YPaBHEHHME, B3aMHOE pAacCIIOJIOKEHHE IUTocKocTel. Ilpsmas B mpocTpaHCTBeE:
KAHOHMYECKOE YPAaBHEHUE, B3AMMHOE PACIOJI0KEHUE NIPSIMBIX, PACCTOSHAE OT TOYKH
no mnpsMou. KpuBele BTOpPOro mnopsaka. YpaBHEHHE UM IAapaMETpPhl JJUIMIICA.
VYpaBHEeHHEe U mapaMeTpbl TUNEpPOOJSbl. YpaBHEHUE U MapaMeTpbl MNapaloJibl.
[ToBepxXHOCTH BTOPOTO MOPSAKA.

IIpakTnueckoe 3aHsitue. IloCTpoeHHE KpUBBIX M TOBEPXHOCTEM BTOPOrO
nopsiAKa.

CamocrosiTeibHasa pabdora. PelieHne 3agady O MPSMBIX HA TUIOCKOCTH U B
npoctpaHcTBe. Pazpaborka Tabmuinbl «Knaccudukaius KpUBBIX W TOBEPXHOCTEH
BTOPOTO TMOpsiAKa». BeIMoNHeHHe pacueTHO-rpadudecKoit (KOHTPOJIBHOM) pabOThI
«OJEeMEHTBI aHATTUTUYECKON T€OMETPHUI.

Pexomenayemasi aureparypa:

ocHOBHas [1, 3, 4];

nononHuTenbHas [ 1, 4, 5].

Pasznen 2. BBengenue B MaTeMaTHYeCKNHA aHAIN3

Tema 4. Teopusi npeesioB U ee NPUJIOKEHUSA

Jleknus. Ilonstus QyHKIMA OTHON M HECKOJBKUX MepeMeHHbIX. ['paduku
dbynkuuii. [Ipeaen GyHKIMM 0HON MEPEMEHHON U €€ HEMPEPHIBHOCTh. ACUMIITOTHI
GbyHKIUU OHON TIEPEMEHHOM.

IpakTuyeckoe 3ausiTue. [IpunoxxeHue Teopun Npeaesnos.

CamocrosiTeibHass pabora. PaspaboTka cucTeMaTu3upyromend TaOIuIlbl
«OcHoBHBIE dJeMeHTapHble (QYHKIMU W uxXx Tpaduxu». I[locTpoeHHe 3CKU30B
rpadukoB QyHKITHIA.

Pexomenayemasi iureparypa:

ocHOBHas [1, 3, 4];

nonosHutenbHas [1, 4, 5].

Paznen 3. AuddepenunanbHoe ucunciaenne GyHKunm



Tema S. IIpousBoanbie u auddepeHunIbI

Jlekuusi. Ilonsatus mnpouwsBogHoit u guddepennnana QyHKIMUM OIHOMN
nepeMeHHo. ['eomeTpuueckuii u (u3nmyeckuii cMmbIcT mpou3BogHONW. [IpaBmia
muddepennupoanus. I[lpousBoanas cnoxuoit ¢yukiuu. IlpaBuno Jlomurans.
[IpousBoansie u auddepeHransl BbICHIMX MOPSAAKOB. YacTHbIE NMPOU3BOIHBIE U
g depeHnnansl. IKCTpeMyMbl (DYHKIMI HECKOJIBKUX MTEPEMEHHBIX.

IIpakTnyeckoe 3ansitue. BbrunciieHne npous3BOAHBIX U JuddepeHnnanon
GyHKUUNA OHON TEPEMEHHOM.

IIpakTHyeckoe 3aHsiTHe. BpluncieHne NPOM3BOAHBIX U AUpPepeHnnanos
(YHKIMI HECKOJIBKUX NEPEMEHHBIX.

IIpakTnueckoe 3anstue. HccrmemoBanwe  QyHKIOMHA C  TOMOIIBIO
IPOU3BO/IHBIX.

Camocrositeibnasi  pa6ora. HccinenoBanme — QyHKIUN  HECKOJBKUX
IIEPEMEHHBIX. DbEe3yCIIOBHBIM M YCJIOBHBIM OJKCTPEMyM. DBbINOJIHEHUE pacyeTHO-
rpaduyeckoil (KOHTpOIbHOMN) paboThl «uddepennmanbuoe ucurciaeHne GyHKIun.

Pexomenayemas aureparypa:

ocHOBHas [1, 3, 4];

nononHuTenbHas [ 1, 4, 5].

Pa3zgeu 4. JiemMeHThI BbICHICH aJIre0pbl

Tema 6. KomniiekcHbie unciia

Jlekuusi. KomrmekcHble 4uciia: OCHOBHBbIE MOHSATHSA, pa3iHuHble (OPMBI
KOMIUIEKCHOTO yKcia. Onepanuu HaJ KOMIUIEKCHBIMH YHCIaMU.

IIpakTuyeckoe 3ansiTue. /[eiCTBHS HAJl KOMIUIEKCHBIMU YUCIIAMU.

IIpakTn4yeckoe 3ansitue. KoMIieKCHbIE YUCIIA U UX TPHIIOKEHUS.

CamocrositenbHast  pabdora. Pemenue  anreOpandyeckux  ypaBHEHUH.
Boinonnenne pacueTHo-rpaguyeckod  (KOHTpOJIbHOM) padoTel  «KoMIuiekcHbIe
qHUCIIay.

Pexomenayemas aurepartypa:

OCHOBHas [2, 3, 4];

TOIOJIHUTENbHA [2, 4].

Pa3nea S. UnTerpanbHoe ucunciaeHue GyHKuum

Tema 7. OCHOBHbIC MOHATHS HHTETPAJIbHOI0 HCYMCICHUS

Jlexnus. [lepBooOpa3Has 1 HEONPEACICHHBIN UHTErpal: OCHOBHBIE MTOHSATUS U
cBoiicTBa. Tabnuiia HeompeneNeHHbIX WHTErpajgoB. MeTonbl HHTETPUPOBAHUS.
NuTerpupoBanne  3aMeHOW  INEpeMEHHBIX.  VIHTErpupoBaHue 10  4acTsM.
OnpeneneHHplii uHTErpas. MeTOABl BBIUMCIEHUS OINPEACICHHBIX HWHTETPAJOB.
®opmyna Herotona-JleitOnuna. HecobcTBeHHBIN HHTErpal.

IIpakTHuyeckoe 3aHATHE. BrIunciieHNEe HEONPEIETIEHHBIX HHTErPAJIOB.

IIpakTHyeckoe 3aHATHE. BRIUKCIIEHNE ONPEIEIEHHBIX NHTETPAIIOB.

IIpakTuyeckoe 3ausiTue. Pacyer onpeneneHHbIX UHTErPAJIOB.



CamocrositeibHass  pabora. IlpuMeHeHMe METOJIOB  HMHTEIPUPOBAHMS
(oTmipeieNieHHbIE W HEOMpEeAeNieHHbIE WHTErpajbl). BhruucieHne HECOOCTBEHHBIX
UHTETpajoB. BeimomHeHue  pacueTHO-rpadudecKod  (KOHTPOJIBHOW)  pabOTHI
«MHTeTpanbHOE UcUnCIeHUE (QyHKITAN.

Pexomenayemasi aureparypa:

ocHoBHas [1, 3, 4];

nononHuTenbHas [ 1, 4, 5].

Pasznea 6. Paanl

Tema 8. UncnoBblie 1 QyHKIHOHAJIbHBIE PAABI

Jlekuusi. YucnoBble psAIbl: OCHOBHBIE IOHSTHS, IPU3HAKK CXOJMMOCTH.
OyHKIHMOHAIbHBIE PSAIbl: OCHOBHBIE MOHATHUS, HAXO0KIEHUE 00JIaCTH CXOAUMOCTH.

IIpakTuueckoe 3ansiTue. [[pumenenre Teopun psiaoB.

CamocrositenbHass padora. OO0nacTh CXOAUMOCTH CTENEHHBIX PSAJIOB.
Pa3pabGorka Tabmunel «PasnoxeHue snemeHTapHbIX (yHKIUE B psag Tednopay.
BrlinonHenue pacueTHO-rpapuueckoil (KOHTPOIbHOW) pabOThl «Psbi».

Pexomenayemasi aureparypa:

ocHoBHas [1, 2, 3];

aomnoyHuTeNnbHag [1, 2, 4].

Pasznes 7. OcHoBbI Teopuu AU pepeHuNATBLHBIX YPAaBHECHUI

Tema 9. ludpdepenunanbunie ypasuenus (1Y) n ux cucremsl

Jlekuusi. OcHOBHbIE TOHATHS Teopuu JUpepeHINANBHBIX YpaBHEHUI.
3amaua Komm. OcHOBHBIE METOABI pElIeHUsT OOBIKHOBEHHBIX MU depeHIInanIbHbIX
ypaBHeHUH. JIMHeWHbIE OAHOPOIHBIE AU(QdepeHIuaIbHbIE YpPaBHEHUS BTOPOTO
nopsA/lIka C TOCTOSHHbIMU Ko3(hduiuentamu. CrTpykTypa o0OILIEro peleHus
JUHEHHOro HEOAHOPOAHOro AU epeHInaIbHOr0 YpPaBHEHUS BTOPOrO MOpSJIKa.
JIuneitnple HEONHOPOJHBIE AU(GdEepeHIMaNbHbIE YPAaBHEHUSI BTOPOTO MOPSAKA C
MOCTOSTHHBIMU KO3 dUIIEHTaMHU.

IIpakTnyeckoe 3ansitue. PenieHne OOBIKHOBEHHBIX aU(HEPEHIIMATBHBIX
yPaBHEHHI IEPBOTO MOPSAKA.

IIpakTuyeckoe 3aHATHE. Meronbt pelieHus O0OBIKHOBEHHBIX
b depeHnnanbHbIX YPaBHEHUH BBICIIINX TTOPSIKOB.

IIpakTuyeckoe 3ausitue. Pemenne cucrem auddepeHnmanbHbIX ypaBHEHUH.

IIpakTHyeckoe 3ansATHE. PemeHne 0ObIKHOBEHHBIX U] PepeHIInaTbHBIX

YPaBHEHHUM.

CamocrosiTesibHass padora. Pemenne 3amaun Komm miisi 0OBIKHOBEHHBIX
muddepeHnuanbHbIX  ypaBHEHUN  BTOPOTO  MOpsiaka. PermeHwe  TUHEHHBIX
HEOTHOPOAHBIX MU (depeHIINATbHBIX YPaBHEHUN BBICIIMX TOPSAAKOB. BpimonHenue
pacdeTHO-TpaduIecKoit (KOHTPOJIBHOM) paboTHI «OOBIKHOBEHHBIE
g depeHnranbHble YpaBHEHUSD.

Pexomenayemasi aureparypa:

OCHOBHas [2, 3, 4];



JOTIOJTHUTENbHASA [2, 4, 5].
Paznen 8. Teopusi BeposiTHOCTEH

Tema 10. KomOunaropuka

Jleknusa.  Otanbl  pa3BUTUS ~ KOMOWMHATOpUKH.  OCHOBHBIE  TMOHSATHS
koMOuHaTopuku. IlepectaHoBkuM, pa3menieHuss U codeTaHus. lIpaBuna cymMMmbl U
npousBeaeHus. [IpueMbl penieHuss KOMOMHATOPHBIX 3aj1ay.

IIpakTuyeckoe 3ansitue. KomOMHAaTOpHBIE 33/1a4U U METOJIbI MX PEILICHMUS.

CamocrosiTenbHasi padora. Pemienre KOMOMHATOPHBIX 3a7ad.

Pexomenayemas sureparypa:

OCHOBHas [2, 3];

JOTIOTHUTENbHAS [2, 4].

Tema 11. Cnyuaiinbie cOObITHS

Jlekuusi. OcCHOBHbIE MOHATHS TeOpuU BeposTHocTed. Kiaccudukanus
CIlyyalHbIX cOOBITUH. [10AXO0ABI K ONPEENICHUIO BEPOSITHOCTH CITyYaHOTO COOBITHS.
Onepauuu Haj COOBITUSIMHU. TeopeMbl CIOKEHHS W YMHOXKEHHUS BEPOSITHOCTEH.
®dopmyna nosHoM BeposTHocTH. Dopmyna baiieca. Cxema u dopmyna beprymim.
JloxanpHast U1 UHTErpaJibHas Teopemsl Jlammaca.

IIpakTHuyeckoe 3ansiTHE. BhIunclieHHEe BEPOSTHOCTH CITYUYaHBIX COOBITHM.

IIpakTuyeckoe 3ansiTue. [loBTOpEeHNE UCTIBITAHUM.

CamocrosiTeibHas padora. ['eomerpuueckas BEpOSTHOCTb. AKCHOMaTHKA
TEOPUU BEPOSATHOCTEH. BhInomHeHne pacyeTHO-Tpaduaeckoit (KOHTPOIBHON) pabOThI
«Crny4daitHpie COOBITHS.

Pexomenayemasi aureparypa:

OCHOBHas [2, 3];

JIOTIOJIHUTENbHAA [2, 4, 5].

Tema 12. Ciyyaiinble BeJJHYUHbI

Jlekuus. [loHsATHE ClIy4alHOM BEIMYMHBL. BUIbBl Cly4yalHBIX BEIWYHH. Psn
pacrpeneneHus cliydyalHOM BeJlWYMHbl. DYHKIUS W IUIOTHOCTh paclpeiesicHus
BEpOSATHOCTEW. UYHMCIOBBIE XapaKTEPUCTUKU JUCKPETHBIX CIYyYallHBIX BEIWYMH.
HucnoBble XapaKTEPUCTUKU HENPEPBIBHBIX CIyYaWHbBIX BEIWYMH. bHHOMHMaIbHOE
pacupenenenue. Pacnpenenenune llyaccona. PaBHOMEpHOE  pacrpeneneHue.
[TokazarenbHOe (SKCMOHEHLMAbHOE) pacnpeneneHus. DOyHKUHUS HAJIEKHOCTH.
HopmansHoe pactipenenenue.

IIpakTuyeckoe 3ansiTe. YucIoBbIE XapaKTEPUCTUKU CIIyYalHbBIX BEJIMYMH.

IIpakTuyeckoe 3aHsATHE. JIUCKPETHBIE CIIydyaliHbIE BEJIIMYMHBI U 3aKOHBI UX
pacnpeneneHus.

IIpakTuyeckoe 3ansiTue. HermpeppiBHBIE CilydaiiHbIE BEJIMYMHBI U 3aKOHBI UX
pacrpeneneHus.

CamocrosiTeibHasg padora. Buael pacnpeneneHuil CilydalHbBIX BEJIWYMH.
Brimonnenne  pacdetHo-rpaduueckoit  (KOHTposibHOHM) paboThl  «CiyyaiiHble
BEJIMYUHBI.



Pexomenayemas sureparypa:
OCHOBHas [2, 3];
JoTNoJIHUTEINbHAS [2, 4, 5].

Pa3zgen 9. MaTtemMaTHn4ecKasi CTATHCTHKA

Tema 13. OcHOBBI MATEMATHYECKOH CTATUCTHUKH

Jleknus. [loHaTus U MeTOABI MATEMAaTHYECKOW CTAaTHUCTUKHU. BBIOOpOYHBII
meron. IleppuunHass oOpaboTKa CTaTUCTUYECKUX JIaHHBIX. Psapl pacmpeaesieHus.
CraTucTU4eCKME OILICHKM IMapaMeTpoB pachpenesieHus. Buabl oneHok. TouyeuyHble
OIICHKM YHUCJIOBBIX TapaMETpPOB pachpeaencHuil. MHTepBajibHbIC OIEHKU U
JIOBEPUTEITLHBIC UHTEPBAJIBI.

IIpakTuyeckoe 3ausitue. [lepsuunas 06padoTKa CTATUCTHYECKUX JTAHHBIX.

IIpakTHyeckoe 3ansiTe. BoryuciaeHre TOYEUHBIX U MHTEPBAIbHBIX OIIEHOK.

CamocrositeibHasi padora. Buasl m cmocoObl oTOOpa B BBHIOOPOYHYIO
COBOKYIMHOCTh. Pacuer CBOJHBIX XapaKTEPUCTUK BbHIOOPKHU. BrImoiiHeHUE pacueTHo-
rpaduyeckoit (KOHTPOJIBHON) paboThl «OCHOBBI MATEMATUYECKON CTATUCTUKIY.

Pexomenayemasi aureparypa:

OCHOBHas [2, 3];

JIOIoJIHUTEeNbHAL [2, 3, 4, 5].

Tema 14. KoppeJsiumOHHO-perpecCHOHHbIN aHAJIN3

Jlekuus. IloHsTHE O CTATUCTUYECKOM ©  KOPPEISLIMOHHOM  CBS3U.
Bri6opounsiit  koaddunment koppensiuun. OCHOBHBIE TOHSATHS PETPECCHOHHOTO
aHaim3a. Mertoa HaMMeHbIIMX KBaapaToB. Perpeccuonnesie mopnenu. JlnHeinHoe
YPAaBHEHUE PETPECCUMU.

IIpakTuuyeckoe 3ansiTue. [IpuMeHEHHE KOPPETALUOHHO-PETPECCUOHHOTO
aHau3a.

IIpakTuyeckoe 3ansitue. I[IpuMeHEHHE KOPPEIALMOHHO-PETPECCUOHHOTO
aHau3a.

CamocrosiTenbHas padora. HenvHeiliHble MOAEIN PETPECCHOHHOIO aHAJIU3a.
[IpunoxxeHue KOppENSIHUOHHO-PETPECCUOHHOIO aHalIu3a. BBINOJHEHHE pacueTHO-
rpaduueckoil (KOHTPOJIbHOM) paboThl «KoppeasimoHHO-PErpeCCUOHHBIN aHATTU3Y.

Pexomenayemas jiureparypa:

OCHOBHaf [2, 3];

JTOoNoHUTENbHAA [2, 3, 4, 5].

Tema 15. OcHOBBI TEOPHH CTATHCTHYECCKUX PeLICHUI

Jlekuusi. OCHOBHBIE IOHATHS TEOPUU IPOBEPKU CTATHCTHUYECKUX THIIOTE3.
Otanbl OPOBEPKH CTAaTUCTHUYECKOW THUMoTe3bl. [IoHATHE O KpPUTEpHSX COIJIacHs.
Kpurepun KonmoropoBa wu Ilupcona. IIpoBepka rumore3sl O HOPMaIbHOM
pactpenenenuu 1o kpurepuro Ilupcona.

IIpakTnueckoe 3ansiTMe. CraTHcTHYECKas IIPOBEPKA IMapaMETPUUECKUX
TUIIOTES.

IIpakTuyeckoe 3ansaTue. [[poBepka runoTessl 0 3aKOHE PACIIPEIETICHNUS.



IIpakTuyeckoe 3ansaTue. [I[puMeHeHrne Teopun CTaTUCTUYECKUX PELICHUM.

CamocrosiTeibHasa padora. [IpunoxxeHne TeOpunu CTaATUCTUYECKUX PEIICHHUI.
Brimonaenne pacdeTHo-Tpaduueckor (KOHTPOIBHOU) paboThl «CTaTHUCTUYECKHE
TUTIOTE3bI».

Pexomenayemasi aureparypa:

OCHOBHas [2, 3];

JIOIOoJHUTENbHAA [2, 3, 4, 5].

3204HOM (pOPMBI 00y4eHUS
Paszges 1. DiieMeHTHI JIMHEHHON AJreOpbl 1 AHAJIUTHYECKON reOMeTPUM

Tema 1. MaTpuubl U onipeeIuTe M, UX NPUI0KEHUS

Jlexnus. MaTpuiibl ¥ ONpeeIUTEIN: OCHOBHBIE TOHATUS U BUbI. Oniepanuu
HaJ MaTpullamu. Beruncnenue onpenenureneit. CJIAY: oCHOBHbBIE TOHSATHS U BUJIBI.
Mertonsl pemenust CJIAY: I'aycca, Kpamepa.

CamocrosiTesibHas padoTa.

JleficTBUsl ¢ MaTpullaMu U BbIYUCIIEHUE omnpenenuteneid. OOpaTtHas maTpuiia.
Pemenne cucrem JMHEWHBIX anreOpanyeckux ypaBHeHuil. Pemienue cucrtem
JVMHENHBIX aNre0pandyeckux ypaBHEHUH MaTPUYHBIM METOOM.

Pexomenayemas jiureparypa:

ocHoBHas [1, 3, 4];

nonoiHuTeNnbHas [ 1, 4, 5].

Tema 2. BekTopHas aareopa

CamocrosiTesibHas padoTa. BekTopbl: OCHOBHBIE TOHATUS U BUBI. JleiicTBUs
¢ Bektopamu. CKalsipHOE, BEKTOPHOE W CMEIIAHHOE TPOU3BEACHUS BEKTOPOB.
[IpuMeHeHne BEKTOPHOTO U CMEIIAHHOTO MTPOU3BEACHUN ISl BRIYUCIICHUS ILUTOMIaAei
1 00BEMOB.

Pexomenayemas Jurepartypa:

ocHoBHas [1, 3, 4];

nornojiHuTenbHasd [1, 4, 5].

Tema 3. JjieMeHTbI AHATMTHYECKOM reOMeTPUH

CamocrositeibHaa padora. Ilpsimas Ha TIJIOCKOCTH: OCHOBHBIE BUJIBI
YPAaBHEHHUI, B3aMMHOE PACIIOJOKEHHUE MPSAMBIX, PACCTOSSHUE OT TOYKH A0 HPSMOM.
[T1nockocTh: oOIIee ypaBHEHHE, B3aMMHOE PAaCIONIOKEeHHE Iulockoctel. llpsmas B
IPOCTPAHCTBE: KAHOHWYECKOE YpPAaBHEHUE, B3aMMHOE pACIOJ0XKEHUE MPSAMBbIX,
paccTositHAe OT TOYKM 10 npsiMon. Kpusbsie Broporo nopsaka. [loBepxHocTu BTOpOro
nopsiaka. [locTpoeHre KpUBBIX M MOBEPXHOCTEN BTOPOro Nnopsijka. Pemenue 3aga4 o
NPSIMBIX Ha TUIOCKOCTH W B TMPOCTPAHCTBE. BhImoigHEeHWE pacdeTHO-TpaduaecKoit
(KOHTPOJIBHOW) pabOThl  «DJIEMEHTBl JIMHEHHON anreOpbl M  aHAJTUTUYECKOU
TEOMETPHUM.

Pexomenayemasi aureparypa:

ocHoBHas [1, 3, 4];



nonoiHuTeNnbHas [ 1, 4, 5].
Pa3nen 2. BBeaenue B MaTeMaTHYECKHH aHAJIN3

Tema 4. Teopus npeaesioB U ee NPUJIOKEHUS

Jlekuusi. [lonstus teopun GyHKUMA OJHOM M MHOTHX MEPEMEHHBIX, HX
rpaduku. [Ipenen QyHKIUM ONHOW MEPEMEHHON U €€ HEeNPEePHIBHOCTh. ACHUMIITOTHI
(GyHKIIUU OJTHOU NMEPEeMEHHOM.

CamocrostenbHass padora. [Ipunoxenue teopun mpenenoB. Pazpaborka
cuctematusupytomein Tabmuubl «OCHOBHBIE JJeMEHTapHble (YHKIMH U UX
rpadukmy. [locTpoeHue 3cknu30B rpa@uKoB QyHKITHIA.

Pexomenayemasi iureparypa:

ocHoBHas [1, 3, 4];

nonosiHutenbHas [1, 4, 5].

Paznen 3. ludpepennuanbHoe ucuucjaenne GyHKunu

Tema S. IIpousBoansbie u a1 depeHunaIbI

IIpakTueckoe 3ansitue. [IponsBoansie u nuddepeHunanb GyHKITUHN.

CamocrosiTeibHas padora.

[Tonatuss mTpou3BOAHONW (YHKIMM OJHOM TIEPEMEHHOM M HECKOJBKUX
nepemeHHbIX. [IpaBuna muddepennupoBanus. [IpousBoansie u auddepeHIuaIb
BBICIIMX TMOPSAKOB. HaxokneHue mNpou3BOAHBIX OOpaTHBIX (PYHKIUHA OFHOMU
nepeMeHHoW. HaxoxxaeHue nmpou3BOJHBIX (PYHKIIUNA OJHOW MEepPEMEHHOM, 3aJlaHHbIX
MapaMeTPUUECKHU.

Pexomenayemasi aureparypa:

ocHOBHas [1, 3, 4];

nononHuTenbHas [ 1, 4, 5].

Pasnen 4. JiemeHThI BhICHIEH aJare0pbl

Tema 6. KommiekcHble ynciia

CamocrosiTeibHas padora.

KomMrinekcHple 4nciia: OCHOBHBIE MOHATHS, Pa3IudHbie (POPMBI KOMIUIEKCHOTO
gucia. Omepandyd HaJ KOMIUIGKCHBIMH 4uciIaMu. Perenue anredpanmdecKux
YPaBHEHUM.

Pexomenayemasi aureparypa:

OCHOBHas [2, 3, 4];

JOTIOJTHUTENbHAS [2, 4, 5].

Paznen 5. UaTerpajbHoe ncyuciaeHue GyHkuun
Tema 7. OCHOBHbIE IOHATHUSA MHTETPAJILHOI0 HCUYHCTICHU S

IIpakTyeckoe 3aHsTHe. BBIYMCIEHUE HEOINPENEIEHHBIX U ONPEIEIECHHBIX
WUHTETPAJIOB.



CamocrosiTeibHas padora.

[lepBooOpazHass M HeONpeAeNeHHBbIH MHTETpaj: OCHOBHbIE TMOHATHUS U
cBoiictBa. Metonbl uHTErpupoBaHus. OnpeneneHHbl  UHTErpayl. MeTojsl
BBIUMCIICHUS  ONpeAeNieHHbIX  HuHTerpasioB. @Popmyna  Herorona-JleitoHuia.
HecoOctBeHHblii  uHTerpan. ['eomeTpuyeckue  MPUIOKEHUS  ONPEICICHHOIO
uHTEerpaja. BelmonHeHnne — pacueTHO-rpaduyeckoi  (KOHTPOJIbHOM)  paboThI
«AnddepennranbHoe U UHTErPATBLHOE UCUUCTEHUS (DYHKIHID.

Pexomenayemas aurepartypa:

ocHoBHas [1, 3, 4];

nomnosHuTeNnbHa [1, 4, 5].

Pasnen 6. Paabl

Tema 8. UucsoBbie 1 QyHKIMOHAJIbHBIE PSAIbI

CamocrosiTesibHasa padora. UnciioBbIE PsAIbl: OCHOBHBIE MOHATHS U IPU3HAKU
cxoauMocTH. OYHKIIMOHAIBHBIE PSIbl: OCHOBHBIE MOHSTHUS U HAXO0XKJICHUE 00JacTH
cxonumocth. Pa3pabotka Tabmuiel «Pa3noxkeHue sneMeHTapHbIX (YHKIUN B psif
Teunopay.

Pexomenayemasi aureparypa:

ocHoBHas [1, 2, 3];

nornojHuTenbHasd [1, 2, 4].

Pasznes 7. OcHoBbI Teopuu AU pepeHuNATBLHBIX YPAaBHECHUI

Tema 9. Iuddepenunanbunie ypaBuenus (1Y) u ux cucreMbl

IIpakTuyeckoe 3aHsitue. Pemenne OOBIKHOBEHHBIX HHU(HEPEHITNATHHBIX
ypaBHeHUH. Pemenne OOBIKHOBEHHBIX IU(DPEPEHIMATBHBIX yPaBHEHUH BBICIITUX
nopsaakoB. Pemenne cucreM qudpepeHnnanbHbIX ypaBHEHUH.

CamocrosiTeibHasa padora. Jlubdepennuansubie ypaBHenus. 3agada Komm.
OcHOBHBIE METOABl peUICHUS] OOBIKHOBEHHBIX AU(PEepeHIInaNbHBIX ypaBHEHUN
Pemenne 3amaum Komm juisi OOBIKHOBEHHBIX AM(depeHIUaIbHbIX YpaBHEHHI
nepBoro nopsiaka. Pemenune 3agaun Komm juist 0ObIKHOBEHHBIX AU depeHInaIbHbIX
ypaBHEHUI BTOPOTO MOPAJIKA.

Pexomenayemasi sureparypa:

OCHOBHas [2, 3, 4];

JOTNOJIHUTEIbHAS [2, 4, 5].

Paznen 8. Teopusi BeposiTHOCTEH

Tema 10. KomOunaTopuka
CamocrositeabHasi pabora. OCHOBHbIC MOHATHS KOMOWHATOpUKHU. [Ipuemsr
pelieHrss KOMOMHATOPHBIX 3a/1au.
Pexomenayemas aureparypa:
OCHOBHas [2, 3];
JNOTIOJTHUTENbHASA [2, 4].



Tema 11. Cayuaiinbie cOOBITHS

Jlekuusi. OCHOBHBIE TOHSTUS Teopuu BeposaTHocTed. Iloaxomsl K
OTIPEICTICHUIO BEPOSTHOCTU CIydaHOro coObITHs. Onepauud Haja COOBITHUSMHU.
Teopemsl CI0KEHUS U YMHOXKEHUS BepossTHOCTENH. DOopMyia MOJIHON BEPOSITHOCTH U
dbopmyna Baiieca.

CamocrosiTeibHasi padora. Beiuncinenue BEpOSATHOCTH CITyYalHbIX COOBITUH.
I'eomerpuueckas BepostHocTh. Cxema u Qopmyna bepuymnu. JlokanbHas u
MHTErpasibHas Teopemsl Jlamaca.

Pexomenayemas Jiureparypa:

OCHOBHas [2, 3];

JOTIOJTHUTEbHASA [2, 4, 5].

Tema 12. Cayuyaiinble BeJUYHHBI

IIpakTuyeckoe 3aHsATHe. JIUCKpPETHbIE W HENPEPBHIBHBIE  CIIyYalHBIE
BEJIMYMHBI, 3aKOHBI UX PACIIPEICIICHUSI.

CamocrosiTesibHas padora.

[TonsiTue cnydailHOM BeNWYHUHBI. YHMCIOBBIE XAPAKTEPUCTUKHU JTUCKPETHBIX M
HETIPEPBIBHBIX CIYYAalHBIX BEJIMYMH. 3aKOHbl PACHPEACICHUS HTUCKPETHBIX U
HEIMPEPBIBHBIX CIy4YalHbIX BEAWMYMH. [lOHATHE HOPMAJIbHOIO pACHpPEACIICHHUS.
Kpusas I'aycca. Bausgaue nmapametrpoB pacnpeeieHus Ha BUl KpuBoi ['aycca. Busbl
pacnpenenenuid. 3akoH [lyaccoHna.

Pexomenayemas jiureparypa:

OCHOBHas [2, 3];

JOTNOJIHUTEINbHAS [2, 4, 5].

Pa3znen 9. MartemaTn4yecKasi CTATHCTHKA

Tema 13. OcHOBBI MATEMATHYECKOH CTATHCTUKH

Jlekuus. IloHATHS W METOOBI MAaTEMATUYECKOW CTAaTUCTUKHU. llepBuuHas
00paboTKa BEIOOPOYHBIX JAHHBIX.

IIpakTuyeckoe 3ansitue. BeiunciaeHne TOYCUHBIX U HHTEPBAJIBHBIX OLIEHOK.

CamocrositenbHast  padora. IloHsTMS W METOABl  MaTeMaTUYECKOM
cratucTtuky. [lepBudyHas o6paboTKa BRIOOPOUHBIX JaHHBIX. Buasl u criocoOsl oTO0pa
B BEIOOPOUYHYIO COBOKYITHOCTh. PacueT CBOJHBIX XapaKTePUCTUK BHIOOPKH.

Pexomenayemas iureparypa:

OCHOBHas [2, 3];

JToTNoHUTENbHAA [2, 3, 4, 5].

Tema 14. KoppeasiiuoHHO-perpecCUOHHBINA aHAJIN3

IpakTuyeckoe 3aHsiTHe. [IpruMeHEHHE KOPPEIALMOHHO-PETPECCUOHHOTO
aHanu3a.

CamocrosiTeibHaa padora. [loHATHE CTAaTUCTUYECKONW U KOPPEIALIMOHHOM
cBsi3u.  Jluneinwli  koadPuuueHt  koppensauuu. PerpeccuoHHble  MOJENH.
[IpunoxxeHne KOppeENIIMOHHO-PETPECCUOHHOTIO AHAIIN3A.

Pexomenayemas Jurepartypa:



OCHOBHas [2, 3];
IOIOJHUTEeNbHAL [2, 3, 4, 5].

Tema 15. OcHOBBI TEOPHH CTATHCTHYCCKUX PelIeHUI
IIpakTueckoe 3anaTue. [[puMeHeHE TEOPUN CTATUCTUYECKUX PEIICHUM.
CamocTosiTesibHasi padoTa.

OCHOBHBIE MOHSATHS TEOPUU MPOBEPKU CTATUCTUYECKUX TUnore3. OCHOBHBIE
STanbl NPOBEPKH THMNoTe3bl. [IpuiokeHHe TEOpUM CTATUCTUYECKUX pEUICHUN B
PAKTUKO-OPUEHTUPOBAHHBIX  3ajadyax. BeimoiaHeHue  pacdeTHO-TpaduuecKoit
(KOHTPOJIbHOM) PaboThl «OCHOBBI MATEMATUYECKON CTATUCTUKIY.

Pexomenayemas sureparypa:

OCHOBHas [2, 3];

IOIOoJHUTEeNbHAL [2, 3, 4, 5].

5. MeToauueckue PEKOMEHIAIUA 110 OPTraHU3AlIMHA U3YICHUA TUCHHUILJINHBI

[Ipu peanuzanuu MOporpaMMmbl JUCHUIUIMHBI HUCTIONB3YIOTCS JIEKIIMOHHBIE
3aHSTHS, MPAKTUYECKUE 3aHATHSL.

OOImMMH LIEeTSIMU 3aHATHH SIBIISIIOTCS:

— o0o01IeHue, CUCTeMAaTH3allUs, yriryolieHue, 3aKperieHne
TEOPETUUECKUX 3HAHUH MO KOHKPETHBIM TEMaM JHUCUUIUINHBI;

— dbopMupOBaHHE YMEHUN MPUMEHSTH MOJIyYeHHbIE 3HAHUS Ha MPaKTHKE,
peanu3anus eJUHCTBA MHTEUIEKTYaIbHON U MPAKTUYECKOUN IeSTENIbHOCTH;

— BbIPA0OTKAa MpHU PELICHUH IIOCTAaBJIEHHBIX 3a/1ad MPO(PECCUOHAIBHO
3HAYUMBIX Ka4eCTB: CAMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH, TOYHOCTH, TBOPUECKOMH
WHUITNATHBEI.

LenstMu TEKIIUU SBISIOTCS:

— dbopMUpOBaHHE CHUCTEeMAaTH3MPOBAHHBIX HAYYHBIX 3HAHWHA  TI0
JUCIUIUIMHE C aKIIEHTOM BHUMaHHs Ha HamOoJiee CIOXKHBIX BOMPOCAX MOCTPOEHUS
MaTEMaTUYECKUX MOJIeNIeH TEXHOJIOTHYECKUX TPOIIECCOB;

— CTUMYJIUPDOBAaHUWE  aKTUBHOW  TO3HABATENBLHOM  JICSITEIIbHOCTH
oOydJaromuxcsi, Crioco0CTBYIOMEH (HOPMUPOBAHUIO MX TBOPUECKOTO MBIIIJICHUS.

B xoxe mnpaktudeckoro 3aHATHS O00€CIEYMBAETCS MPOLECC AaKTUBHOTO
B3aUMOJCUCTBUS 00YyYarOMIMXCS C MpernojaBaTesieM; TPUOOpEeTaloTCsl MPaKTUIECKUE
HaBBIKM W yMeHus. Llerap mpakTH4ecKoro 3aHSATHS: YINIyOUTh M 3aKPENUTh 3HAHUS,
NOJyuYeHHbIE Ha JIeKUUHU; (OPMUPOBAHHE HABBIKOB HCIIOJIb30BAHUS 3HAHUM IS
pelleHus] MPAaKTUYECKUX 3aJlad; BBIIOJHEHHE TECTOBBIX 3aJaHUil IO MpOBEpKE
IIOJTyYE€HHBIX 3HAHUW U YMEHHU.

CamocrosiTenbHast pabora oOydaloIIMXCsl HampaBieHa Ha YIrIyOJleHHEe WU
3aKpeIJICHHE 3HAHUW, MONTYYCHHBIX Ha JICKIHUAX M APYTUX 3aHSATHIX; BBIPAOOTKY
HaBBIKOB CaMOCTOSATEIHHOTO AaKTHBHOTO MPHOOPETEHUS HOBBIX, JOMOJTHHUTEIHHBIX
3HaHWW; TOATOTOBKY K TPEACTOALINM 3aHSATHSM; BBHIMOJIHEHHE PacueTHO-
rpaduueckux (KOHTPOJIbHBIX) padoT.



6. OueHoYHbIE MATEPUAJIBI 110 TUCHHUILINHE

Texymuuit KOHTPOJIb YCIIEBAEMOCTH OOECIIEUNBAET OIICHUBAHUE X04a OCBOCHUS
JUCIMILTAHBI, TPOBOJUTCS B COOTBETCTBUH C COACPKAHUEM TUCIUIUIMHBI IO BUAAM
3aHATUN B (hOpME Ompoca, pelIeHus 3ajad, TeCTUPOBAHUS, BBHIITOJHEHUS PACUYETHO-
rpaduueckux pador.

[TpoMexyTouHass aTrTecTanusi 0OSCIIEUNBACT OIICHWBAHUE MPOMEXYTOYHBIX U
OKOHYATEJNbHBIX DPE3yJbTaTOB OOyYEHHUS IO AWUCHUIUIMHE, MPOBOAUTCS B (opme
HK3aMeHa.

6.1. IlpumepHbIe OLIEHOYHBIE MATEPHAJIbI:
6.1.1. Tekymero KOHTPOJIs

IIpuMepHEBIe BONIPOCHI /151 ONIpOca:

. Buasl matpu.

. JInHenHple onepanuy Hal MaTpULIAMM.

. [IponsBenenne marpuil.

. Onepanus TpaHCIIOHUPOBAHUS MATPULI.

. DIIleMeHTapHbIe MPeoOpa3oBaHUs CTPOK (CTOJIOIOB) MATPHUIIBI.
. Beiuncnenue onpenenurenei 2-ro nopsaka.

. Beruncnenue onpenenureneit 3-ro nopsiaxa.

. CBolicTBa omnpeienuTeneu.

. MuHOpBI 1 anredpanveckue JOTMOTHEHHUS.

. Paznosxenue onpeaenuTens no 3JeMEeHTaM CTPOKU WIIH CTOJIOIA.
. Pemienue cucrem JTUHEMHBIX ypaBHEHH ¢ omotibio popmyn Kpamepa.
. Pemenue cucrem nuHeHbIX ypaBHeHU MeTonom ['aycca.

. BeKTOpBI: OCHOBHBIE IOHATUSA U BUBI.

. JInHenHbIe orepauy Ha/l BEKTOPAMU.

. CxassipHOE MTPOU3BEAECHUE BEKTOPOB U €T0 CBOKCTBA.

. BekTtopHOE TpOoN3BEIEHUE BEKTOPOB U €TI0 CBOKCTBA.

. CMelaHHOe MPOU3BEAEHNUE BEKTOPOB U €r0 CBOMCTBA.

. OCHOBHBIE BU/Ibl YPAaBHEHUI MPSIMOW HA IIOCKOCTH.

. B3anmHoO€e pacnosioxkeHne NpssMbIX Ha INIOCKOCTH.

. [Ipsamas Ha mmockoctu. OCHOBHBIE TUIIBI YPABHEHUHN MIPSIMOM.
. [ImockocTb. OCHOBHBIE TUIIBI YPAaBHEHUI MIJIOCKOCTH.

. B3anmHoO€e pacnosioxkeHne mIoCKOCTEn.

. [Ipsimas B npoctpancTBe. KaHOHMYECKOE YypaBHEHUE MTPAMOM.
. PaccTtosHue OT TOYKH 10 MPSIMOM B IPOCTPAHCTBE.

. B3anmHoe pacnosioxkeHne npssMou U INIOCKOCTH.

. YpaBHEHUE U ITapaMeTPhI JJUIATICA.

. YpaBHEHUE U TapaMeTPbl TUIIEPOOJIBI.

. YpaBHEHUE U TapaMeTpbl Napadobl.

. @OpMBI IPEACTABIEHUS KOMIUIEKCHOTO YHCIIA.

RN N KW

[\OJN S RN\ T (O I (O BN NS I (S I O R O i O R i e i i e T S e R SN )
OO0 1NN DKW, OO WA WND—O



30. Onepauuu HaJl KOMIIJIEKCHBIMU YUCIaMH.

31. Ilonstue Gpynkimu ogHoi nepemeHHon. ['paduku GyHKIHiA.

32. llonsiTrie PyHKIIMN HECKOIBKHUX TIEPEMEHHBIX.

33. Onpenenenue npenena GyHKIUU.

34. CBoucTBa MPENIEIOB.

35. AcuMnToTHl (PYHKIIMHM OJJHOUM MEPEMEHHOM.

36. OnpeneneHne Tpou3BOAHOM.

37. 'eomeTpuueckuil U GU3NUECKUI CMBICI TPOU3BOIHOM.

38. Tabnuia mporu3BOAHBIX OCHOBHBIX JIEMEHTAPHBIX (QYHKIUH.

39. [IpaBwia nuddepeHunpoBaHus.

40. [TpousBoaHas CIOKHOU PYHKITUU.

41. IIpaBuno Jlonurans.

42. Iuddepeniman GpyHKIUNA OTHON TEPEMEHHOM.

43. YacTHble MPOU3BOAHBIC (PYHKIIMH HECKOJIBKUX NEPEMEHHBIX.

44. TlepBooOpa3zHas GpyHKITHH.

45. Tabnuna HeonpeeIeHHBIX HHTErPaJioB.

46. BpruncieHne HeONpeIeICHHOT0 HHTErpajia METOIOM 3aMEHBI TIEPEMEHHOM.

4’7. BrluncieHnue HEONpeIeIeHHOr0 MHTErpaja METOAOM MHTErPUPOBAHUS 10
YacCTsIM.

48. 'eomeTpUYECKHI1 CMBICI ONPEAEIEHHOTO NHTETpaa.

49. ®opmyna Herotona-JletiOHua.

50. HecoOcTBeHHbIN UHTETpA.

51. Yucnossle psaasl. [I[pUu3Haku CXOIUMOCTH.

52. Crenennsbie psapl. O0IaCTh CXOAUMOCTH.

53. OcHoBHBIC TOHATHUS Teopun MU PEepeHITNATEHBIX YPaBHEHUH.

54. 3agaua Komn.

55. O6uiee pemieHne TMHENHBIX OAHOPOIHBIX TU(PPEpeHIINATBHBIX YPABHEHHI
BTOPOTO MOPSIIKA C MOCTOSSHHBIMU KO3 (ULIMEHTAMH.

56. Metonpl pemieHus JUHEHHBIX HEOJHOPOAHBIX U PepeHIInanbHbIX
YPaBHEHUU BTOPOTO MOPsIJIKA.

57. Pemenue OOBIKHOBEHHBIX AH((dEPEHIINATBHBIX YPaBHEHHM BBICIINX
HOPSIAKOB.

58. OcHOBHBbIE TMOHATHA KOMOWHATOPHUKHU. Pa3menieHus, mepecTaHOBKH H
COUYETaHUS.

59. OCHOBHbIE MOHATHS TEOPUH BEPOSITHOCTEM.

60. Knnaccudukarnms cmydyaliHbIX COOBITUI.

61. Knaccuueckoe oOmpejeieHue BEPOSTHOCTU  CIIyYalHOTO  COOBITHUSL.
CBoiicTBa BEPOATHOCTH.

62. Teopema CI0KEHUSI BEPOSATHOCTEN.

63. Teopema yMHOKEHUSI BEPOATHOCTEM.

64. ®opmyia MOJTHON BEPOSTHOCTH.

65. ®opwmyuisl batieca.

66. Cxema u ¢popmyna bepnyu.

67. IlonaTne ciryyalilHOM BEJIMYMHBL. BUIBI CITy4ailHBIX BEJIMYHH.

68. [loHATHE 3aKOHA paCPEEICHUS CIIyYallHON BEJIMYHHBI.



69. OyHKIMS U ITIOTHOCTh PACIIPENCIICHHS] BEPOSTHOCTEN.

70. IuckpeTHbIe Cly4ailHbIE BETUYUHBI U 3aKOHBI UX PACIPEICICHUS.
71. UncioBble XapaKTEePUCTUKU JTUCKPETHBIX CITyYailHbIX BEJIMYHH.
72. HenpepbIBHBIE CIy4aiiHbIE BEIMYMHBI U 3aKOHBI UX PACTIPEACIICHHUS.
73. UncnoBble XapaKTEPUCTUKNA HENPEPBIBHBIX CIIyYalHBIX BEJINYUH.
74. buHOMUANBHOE pacIpeacIcHHE.

75. PaBHOMEPHOE pacIpeaeIcHUE.

76. HopmanbsHOE pacnpeesieHue.

77. OCHOBHBIE OHITHUS MATEMATUYECKOU CTATHCTUKH.

78. Psibl pactipeiesieHusl.

79. ToueuHble OLIEHKU YUCIIOBBIX XapaKTEPUCTHUK PACIIPEACIICHUSI.

80. lHTepBaJIbHBIE OLIEHKU U JOBEPUTEIbHBIE HHTEPBAJIBI.

81. Koo dunimeHT Koppensiuu u ero CBOUCTBA.

82. Ilapnas nuHeiiHas perpeccusi.

83. CraTucTuueckre runoTe3sl. BUibl TUIOTE3 U 3Tanbl KX TPOBEPKHU.

IIpuMepHbIe TEMBI pacueTHO-TpaduuecKux (KOHTPOJIbHBIX) padoT:
1. DnemeHThI IMHEHHOMN anreOphl.

2. DJEeMEHTbl aHATUTHYECKOW FT€OMETPUHU.

3. JIuddepenumnanpHoe ucuucieHue QyHKIUHN.

4. KoMmIulekcHbIE Yncha.

5. HUHurerpaibHOE UCYUCICHHE PYHKITUH.

6. Psansr

7. Teopust BEpOSITHOCTEN.

8. MaremaTnyeckasi CTaTUCTHKA.

IIpumepHbIe 3ag1a4n:
1. Halimute Bce BO3MOXKHBIE TPOU3BEICHUS MATPULL;
0 1 20

{1—13} 0 - C=|-1 2 0 5 1
A= B= D=
2 0 2] [1 1] 1 41 0] M
2. Pemute cucteMbl ypaBHEHHII:
2X—-y+2=0, 2x—-y—-4z=0,
3Xx+12y-3z=1, {3x+12y—-6z=1,
4x-3y—-2=2; 4x—-3y—-8z=2.
3. Hanmsr Touku: A(0; 1; -1), B(1; -1; 2), C(3; 1; 0), D(2; —3; 1). Haiigute
oowvem mupamuasl ABCD u ee BeicoTy BH.

4. Halimure mepuMeTp W IUIOMIaAb TPEYTOJIbHUKA C BEPIIMHAMU B TOYKAX
A-3%-2) B(-3-%-3), C(-7;3-5),

5. HaiiauTe yros Mexay IoCKOCTIMHA
6. Berunciure npenensr:

6Xx—-2y+z=6 ,; 3x-y-z=0



5+ X

2X
 3-Jx+9 . 34x°+7x g ltcOs2x . (x-5 _ 2x—e*sinx
||m Ilm— I|m -
o0 X2 —27x | o= 5XP4+9x—2 70 Clgx  xow 0 2x% —5x

7. Haitnure npou3BoHbIe QYyHKITU:

—larcctE f(x)=1lo /L y = X
y_5 gX, B gz 2_X’ \/2X+1’ Xy2+3y_5X2=9’ y:Xarccosx.

8. Uccnenyiite QyHKIIMU U IOCTPONTE UX TpadUKU:
3

5 3 3 f(X) -z
y=X"+3x"—-4x" +8 x?—16
9. Uccnenyiite Ha SKCTpeMyM (DYHKITUU:
z=x"—y* +32x+4y L Z= X —y2’ e Y =12-4x
10. UccnenyiiTe Ha CXOAUMOCTD YUCIOBBIE PSJIbL:
®© n2 e (n_l)Z 0 n o 2n2+3 "
Zzn+1 2 2 Z:(5+4n2+2n

n=1 , n=l n! ’ n=1 N +16’ n=1

11. Haiinute npOMeKyTKH CXOAUMOCTH PSAJIOB:

= X" = (x=2)"

nzz(; 4"(n+1)° ; (n+3)°

12. Pemnte nudepenimanbHpie ypaBHEHUS:

(5y—5x2y)y' =2xy> +2X xydy= (x2 - yz)dx 2xy"=y' y"+2y'-3y=0

13. Tpu cTpenka B OAMHAKOBBIX M HE3aBUCUMBIX YCJIIOBHUSX MPOU3BOJSAT IO
OZIHOMY BBICTPEILY 110 OJHOM U TOW K€ LeJIU. BEpOSITHOCTh NOpaKEHUsI LIEJIA IIEPBBIM
ctpenkom paBHa 0,9, Bropeim — 0,8, TpetbuM — 0,7. Halimutre BepoATHOCTH TOTO, YTO:
a) TOJBKO OJIMH W3 CTPEJIKOB MOMAAET B IeJib; 0) TOJbKO JBa CTpeEJiKa MOMAaJeT B
11€J1b; B) BCE TPU CTPEJIKA MOMAIYT B 1IEJIb; T') XOTs ObI OJMH CTPEJIOK MOl B LIETb.

14. Tpu ctanka MpOU3BOJAAT MPOAYKIUIO, IPUYEM, NIEPBBIA U BTOPOM CTaHOK
BbintyckatoT 1no 30%, a tpetuit mo 40% Bcell nmpoaykuuu. bpak B UX NpOAyKUIUH
coctaBisieT cooTrBeTcTBeHHO 1%, 2% wu 3%. Halimure BepoOsSTHOCTH TOrO, YTO
CITy4aiiHO BRIOpaHHOE M3/IEIINE OKA3JI0Ch OPaKOBAaHHBIM.

15. Haliqute MaremaTH4ecKoe OXHUAaHUE, JAUCHEPCUI0 U CpeaHee
KBaJIpaTH4eckoe oTkiaoHeHne 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. Haitnure MAaTeMaTUYECKOE OKHIaHUE, IMCIIEPCHUIO "

cpeaHekBaaparnyeckoe otkiaonenne CBX, eciu:
0, x<-1, 0, x<0,5,
p(X)=42x+2, —1<x<0, F(x)= 2x—1’ 05<x<1,
X
a) 0, x>0; 6) 1 x>1

17. Ctpenok npou3BOAUT 6 BBHICTPEIOB MO MUIIEHU. BeposTHOCTH monajgaHus
B MHUIIEHb B KaXJI0M cirydyae pasHa 0,7. Haiinure BEpOATHOCTD TOTO, 4YTO OH MOMAAET
B MUIIICHB: a) 3 pa3a; 0) MeHee TpeX pas; B) He OoJiee MITH pas.

18. JlaHbl 3HaUEHMS CIIy4YalHOW BEJIMYMHBI:

709062 73868291 7387959578 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 75 86 66 80 71 90 64 72




858391 70889595 77 85 78 68 62 58 85 58 83 78 57 70 98 56 77 81 60 79 66 85
78776693 7897909257608497837167 7583 64 80.

ITocTporiTe BapralMOHHBIN P,

3anummuTe U MOCTPONUTE IMIUPHUICCKYIO QYHKITUIO pacIpeIeTICHU.

[TocTpoliTe MOJUTIOH WM TUCTOIPAMMY YacToOT.

Haigure Mony 1 Meauany.

Haiigure 4ucioBble XapaKTEpUCTUKU CTATUCTUYECKOIO PaCIPEIEIICHUs:
BBIOODOYHOE  CpefiHee;  BBIOOPOYHYIO  JUCIEPCHIO;  BBIOOPOYHOE  CpeliHee
KBaJpaTUYECKOE OTKIIOHEHHE.

Haiinure ToueyHbI€ OLICHKH ITAPAMETPOB PACIIPEICTICHUS.

Haitnure nHTEpBAIBHBIE OLICHKH [TAPAMETPOB PACIIPEACIICHUS.

19. IlpoBoauicsi KOHTPOJBHBIA Cpe3 MO BBISBICHHIO CKOPOCTH YTEHHUS Y
rpynnbl gered ot 6 go 10 ser. HaiiauTe CcTaTUCTUYECKYHO 3aBUCUMOCTH MEXIY
BO3pacToM pebeHka X (JIeT) U CKOPOCTHIO €T0 YTeHUs YV (CIIOB B MUHYTY):

VX 67 7-8 8-9 9-10
50 -60 15 2 1

6070 1 6 1 5

70-80 15 10

80-90 2 16

VY CTaHOBUTE CTATUCTUYECKYIO 3aBUCHMOCTh MEXKAY 3HAYEHUSMH IPU3HAKOB X
u V. IlpoBepbTe TruNOTE3y O paBEHCTBE HYJIIO Kod(h(dUIMEeHTa KOoppeasuuu
FEHEePAJIbHOM COBOKYNHOCTH. [locTpoiiTe KOppemsaLUMOHHOE II0J€ U IPIMYIO
perpeccun ¥ Ha X.
20. Pesynbrarhl NpPOMEXYTOYHOW AaTTECTAlMM CTYJIEHTOB II0 JIHCLHUILINHE
BbICIIIAasl MATEMaTHKa NPUBEJCHBI B TAOJIUIIE:

Crynent 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
OtMmeTKa 8 8 8 5 4 3 4 6 9 7 7 4

Ha ypoBue 3Haummoctn 0,05 mpoBEpbTE TMIIOTE3Y, YTO OTMETKHU CTYACHTOB
pacnpeneneHsl HOpMaJbHO.

HpnMepHme 3alaHudA JId TECTUPOBaAHUSA:

1. Ecnmu Bce 3meMEHTBHI CTPOKM KBaJpPaTHOW MATPHUIBI PaBHBI HYIIO, TO
OTIPEICTUTENIb MATPHUIIBI:
Bapuanmor omeemos: 1) pasen 0; 2) He cymiecTByeT; 3) paBeH 1.
CTPOKH
COOTBETCTBYIOIIHE YJIEMEHTHI IPYTOH €€ CTPOKH, YMHOKEHHBIC Ha OTIMYHOE OT HYJIS

2.

YHUCJI0, TO:

Bapuanm bl OMBEMOs.

Ecmu

K

SJICMCHTaM

1) onpenenutens OyIeT paBeH HYJIIO;
2) onpeaeIuTeNb He N3MEHHUTCS;
3) ompeneauTeNh U3MEHHUT 3HAK;

KBaJIpaTHOM

MAaTpPHIIbI

MpUOaBUTH




CCJIN:

3. Cucrtema JMHEWHBIX anreOpandecKux yYpaBHEHUN HA3bIBACTCS OJHOPOIHOM,

Bapuanmuvr omeemog:

1) cBOOOTHBIC WICHBI BCEX €€ YPaBHCHHUM paBHBI HYJIIO;

2) OCHOBHAasi MaTpHIla CUCTEMbI BBIPOXKJICHA;

3) Xx0Ts1 OBl OJIUH W3 CBOOOJIHBIX YJICHOB YPABHEHUHN paBEH HYJIIO.

2x-2y=0 pyeer:

4. Cucrema ypapuenuit XY =0 g
Bapuanmulr omeemos:

1) ogHO pelieHue;

2) 0 pemenuii;

3) OeCKOHEYHOE MHOXKECTBO PEIICHUH

5. 3HaueHHe MPOU3BOAHOM pyHKImu Y = 2&1CSIN3X g 1ouke X =0 papHo:
Bapuanumer omsemos: 1) 0; 2) 2; 3) 6.

6. 3HaueHue npon3BoxHoil hyHkiun Y = 92X g rouke X =-1 papHo:
Bapuanmer omsemos: 1) 1; 2) 0,2; 3) 0,4.

7. Duddepennnan Gyuxaun Y = In(x+3)) B TOYKE X =—2 pMeeT BUJI:
Bapuanmur omsemos: 1) ¥ =0; 2) dy=0dx. 3y dy=-05dx

8. DKcTpeMyMoM (DYHKIIMH HA3bIBAIOT:

Bapuanmolr omeemos:

1) 3HaYeHUs apryMeHTa, IIPU KOTOPBIX IIPOM3BOIHAs (PYHKIIMH PaBHA HYJIIO;
2) 3HaYenus GyHKIUM B TOYKAX JIOKATEHOTO MAKCUMyMa U MUHAMYMa,;

3) TOYKH JIOKATBHOIO MAKCUMyMa ¥ MEHMMYMa (YHKLIUH.

9. Cymma 3Hauenuii QpyHkuun Y = x* —13x* +36
Bapuanmer omsemos: 1) 23,5; 2) 0; 3) 24.
—18x

10. Touxa neperu6a Gpynxuun Y = 2x° —6x° paBHa:
Bapuanmer omsemos: 1) 0,75; 2) 0; 3) —22.

11. Yron B (B rpamycax) TpeyrojibHUKa C BEPIIMHAMHU B TOUKAX

B TOYKAX IKCTPEMyMa paBHa:

A2;:2) B(55)

u C(9:1) paBeH:

Bapuanmer omsemos: 1) 120; 2) 60; 3) 90.
12. Ecim mssecths Toukn C(6:—2:3) y D(G—2; _5), TO CyMMa KOOPIHHAT

BekTopa DC paBHa:

B(-3;

C=k+

~1,-3) ;; C(-7;3,-5)

Bapuanmet omsemos: 1) 9; 2) 5; 3) 11.
13. Moysib CKaJISIPHOTO MTPOM3BEICHUS] BEKTOPOB a(5,0,-5) y; b(-57:5)
Bapuanmor omsemos: 1) 0; 2) 50; 3) 20.

14. Ilepumerp mnapamnenorpaMMa ¢ BEPIIMHAMHA B TOYKax A(—];J;—Z)’

paBeH:

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

15. Monynb CMEIIAHHOTO IIPOM3BENEHHS BEKTOPOB & - Sk 3] , b=2%

u

5i + paBeH:
Bapuanmer omsemos: 1) 36; 2) 6; 3) 0.



16. Jlan TpeyronbpHUK ¢ BepinnHamu B Toukax A (1; 12), B(7; 1) u C (-3; -3).
Ypasaenne croporsl BC umeer Bu:

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

17. Jlan TpeyrojpHHK ¢ BepmuHamu B Toukax A (1; 12), B (7; 1), C (-3; -3).
VYpaBuenue menuansl BM umeer Bun:

Bapuanmer omeemos: 1) 3 =2y +5=0-2) X—=y+4=0.3) 7x+16y-65=0

18. T'eomeTpuyeckoe MECTO TOYEK, MOJYJIU PA3HOCTEM paCCTOSIHUH OT
KOTOPBIX 10 OKYCOB paBHBI, Ha3bIBAIOT:

Bapuanmor omeemos: 1) simnuncom; 2) runep0osioit; 3) napabosioin.

19. T'eomeTpuueckoe MECTO TOYEK, CYMMBbI PAacCTOSHHI OT KOTOPBIX [0
(hOKyCOB paBHBI, Ha3bIBAIOT:

Bapuanmer omeemos: 1) amnuncom; 2) ramnep06os1oi; 3) mapaboioii.

20. Aprymenr uucia Z=5-51 (B rpamycax) paBeH:

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

21. Aprymenr uucna Z=-5+5i (B rpamycax) paBeH:

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

22. ®okyc KpuBO y* =10x MMEET KOOPAMUHATHI:
Bapuanumer omsemos: 1) (5; 0); 2) (2,5; 0); 3) (0; 2,5).
x* +16y° =16

23. bonblias och AJUIAIICA paBHa:
Bapuanmer omsemos: 1) 4; 2) 8; 3) 16.
24. Tlonuei quddepenman Gyuxiun Y =*Y2 umeer Bup:

Bapuanmui omeemog:

1) du=xdx+ydy+zdz . 7y du= xyz(dx + dy +dz) - 3) du = yzdx-+ xzdy +xydz

25. 3nayenue nosnHoro auddepeHnuana QyHKIUHA 2Y B Touke (2;-1)
PaBHO:

Bapuanmuvr omeemog:

1) dz =—-15dx + 2dy :2) dz = —L5dx+3dy; 3) dz = 3dx—2dy

-1 3

26. 3HaueHue UHTETpasa j X In xdx paBHO:

Bapuanmul omeemos: 1) 0,25Inx+C - 2) 4In“ x+C: 3) 0,25In* x+C

27. O0bem Tema, MOIMYYEHHOTO B pe3yibTaTe BpamieHus BOKpPYr ocu Ox
(burypsl, OrpaHUUYCHHON KPUBOKH 4x* +9y° = 36, paBEH:

Bapuanmur omeemos: 1) 167 ; 2) 87 ; 3) 127z,

28. Tlnowans Gurypsl, orpanrueHnoi mausamu XY =2 g 2X+Y=5=0 pappa:

Bapuanmer omsemos: 1) 2,55; 2) 5; 3) 375-4In2

2. 5+n
)3

n
29. Ecmu psan V05" cxommTes, To HaiimmTe BTOPOU €ro WIEH, a €CIH
pacXoauTCs, TO HAUIUTE NEPBBIN €r0 YJIEH:

Bapuanmer omseemos: 1) 14; 2) 7; 3) 672,




30. Cymma UenbpIX 4ucell, TPUHAUISKAIIMX HHTEPBAIY CXOAUMOCTH psiaa

= (x-1)'0,3"
Z( ,
=R paBHa:
Bapuanmer omseemos: 1) 7; 2) 21; 13.
= (x+5)
31. Pagnyc cxoaumoctu psaa n-o N+ 5 paBEH:
Bapuanmur omseemos: 1) 7; 2) 1; 13.

32. O6mee pernenne ypasaenust 29 =X+Y+1 pyeer sup;
2 2 2
Bapuanmet omeemos: 1) ¥~ —X" =CX; 2) (y—x)* =Cx : 3) ¥=05xInx-05+2Cx_
" _ 2x
33. YacTHoe pemenne ypasrenus Y —4Y=4€" pmeer Bun:
_ 2x _ A2x _ 2%

Bapuanmur omeemog: 1) Y =4€":2) y=€"-3) y=xe"

34. Ecm Y(0)=5  yl7)= 3, To wactHOoe peurenne ypapuemns Y t9Y=0
MMEET BH;

1)Y= 5c083x +Sin 3x - 2) Y= sin X —5cosX . 3) V= sin3x —5c0s3x_

35. BeposTHOCTh KOMaH/bI CIOPTCMEHOB OJIepKaTh IMOOETy B KaXKJIOM U3 TPeX
Matueid coctaBisgeT 80 %. BeposSTHOCTH TOTO, YTO KOMaH/1a MMPOUTPAET XOTS ObI OJIUH
MaTy, paBHa:

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

36. Eciu BeposSTHOCTL TOTO, YTO pabOTOCHOCOOHOCTH YEJIOBEKAa Ha
OPOTSKEHUU paboyvero JHsS He OTKJIOHSETCS OT HOpMbI, coctaBisier 30 % mnpu
aucriepcuu 9, To I0MyCcTUMas BeJIMYMHA €€ OTKJIIOHEHHS] OT HOPMBI paBHA:

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

37. Ilokynaresb ¢ OJJMHAKOBON BEPOATHOCTHIO 0,5 MOXXET MOCETUTh OJUH U3
JBYX MarasMHoB. BeposTHOCTh NMpHOOpEeCTH HEOOXOIUMBIH €My TOBap B IEPBOM
MmarasuHe coctasiser 0,6, a Bo BTopoM — 0,8. BeposTHOCTH TOTro, YTO TOBAp OBLI
pUOOPETEH B IIEPBOM Mara3uHe, paBHa:

3 4
Bapuanmer omsemos: 1) 0,48;2) 7;3) 7.
0, x=0,
F(x)=405x, 0 < x < 2,
38. Ecuu 1, x> 2, TO BEPOATHOCTH TOro, uro CBX mnpumer

3HAYEHUE U3 MPOMEXKYTKA [1:3) paBHa:

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

39. Crpenok npou3BOAUT 6 BBICTPENOB IO MHUIIEHU. ECIM BEpOATHOCTH
HEIOMNaJaHusl B MUIIEHb B KaxaoM ciryyae cocTtaisieT 30 %, TO BEpOATHOCTh TOTO,
YTO OH IOMNAJIET B MUIIEHb MEHEE TPEX pa3, paBHA:

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

40. Ecium Opak npu MNOPOU3BOACTBE MNPOAyKIMH coctaBiser 1,5 %, To
HaMBEPOATHEHIIEE YUCIO OpaKOBAaHHBIX U3AEIHM B mapTuu U3 30 MTYK paBHO:

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

6.1.2. IIpome:xxyTO4YHOM aTTECTALUU



IIpumepHBIN NepeYyeHb BONPOCOB, BBIHOCUMBIX HA IK3aMeH

1
2
3
4.
5
6
7

8.

cToa01a.

2 cemecTp
[Tonstue maTpuusl. Buaer marpuil.

. JIuneiinbie onepanun Haa MaTpuriamu. Onepanusi TPaHCIIOHUPOBAHUS.
. [Ipou3BeneHue matpuil.

DneMeHTapHbIe MPeoOpa30BaHUs CTPOK (CTOJIOIOB) MATPHUIIBI.

. Berancnienne onpenenureneit 2-ro 1 3-ro NOpsIAKOB.

CBolicTBa ONpeICIUTEIIECH.

. MI/IHOpLI 141 aJ'IF€6paI/I‘{€CKI/Ie JOITOJIHCHUA.

Paznoxenue OIIPpCACIUTCIIA II0 JSJICMCHTAM HpOHSBOJ’IBHOfI CTPOKHN HJIN

9. IloHsiTHE CUCTEMBI TUHEWHBIX YPAaBHEHU.

10
11
12
13
14
15
16

. Pemienue cucreM MMHENHBIX ypaBHEHHM ¢ moMoIibio popmyn Kpamepa.

. Pemenue cucrem nnHenHbIX ypaBHeHU Metonom ['aycca.

. BEKTOpBI: OCHOBHBIE IOHATHSA U BUBI.

. JInnelinbIe onepanny HaL BEKTOPaMHU.

. CkaisipHOE ITPOU3BEACHUE BEKTOPOB U €T0 CBOKCTBA.

. BextopHOE Ipon3BeIEHNE BEKTOPOB U €70 CBOKCTBA.

. BektopHO€E mpou3BeAcHUE BEKTOPOB, 3a1aHHBIX KOOpAMHATAMU. Y CIOBUE

KOJUIMHCAPHOCTU BCKTOPOB, 3aIdHHBIX KOOPAUHATAMH.

17
18

. CmemanHoe IMPOU3BCACHUC BCKTOPOB U €TI0 CBOMCTBA.
. CMmemranHoe IMPOU3BCACHNUC BCKTOPOB, 3aJaHHBIX KOOPpAHNHATAMMU. YcaoBue

KOMINIAHAPHOCTHU BCKTOPOB, 3aIdHHBIX KOOPAWHATAMH.

19

. HpI/IMeHeHI/Ie BCKTOPHOI'O 1 CMCIHIAHHOI'O HpOI/ISBeI[eHI/Iﬁ JJIA BBIYMCJICHUA

IUIOMIaJIEN U OOHLEMOB.

20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

YHUCCII.

38

OcHOBHBIE BUIbl YPABHEHUH NPSIMON Ha MJIOCKOCTH.
B3anmHoe pacnosiokeHne NpsMbIX Ha IIIOCKOCTH.
[Ipsamas Ha mockocTu. PaccTossHUE OT TOYKH 10 IPSAMOM.
[1nockocTb. OCHOBHBIE TUIIBI YPABHEHUH IIIIOCKOCTH.
OGmiee ypaBHEHHE TIOCKOCTH.
B3anMmHoO€e pacnoiokeHue MmIoCKOCTEN.
YacTtHble cayyau OOIIEro ypaBHEHUS IUIOCKOCTH (HEIOJIHbIE YPABHEHNUS).
IIpsamas B mpocTpancTBe. KaHOHMYECKOE ypaBHEHUE IIPSIMOM.
PacctostHre OT TOYKM 10 MPSIMOM B MPOCTPAHCTBE.
B3anmnoe pacnosioxkeHnue npsMon U INIOCKOCTH.
Knaccudukanus KpuBbIX BTOPOTO MOPSIIKA.
YpaBHEHHE U TAPAMETPHI JLIHIICA.
VYpaBHeHHE U TapaMeTpbl TUIIEPOOIIBI.
VYpaBHeHHEe U TapaMeTpbl HapadoJIbL.
IToBepxHOCTH BTOPOTO MOPSAIKA.
Komnnekcusie uyncna. @opMsl MPEACTABICHUS] KOMIUIEKCHOTO YUCIIA.
Onepanuu HaJi KOMIUIEKCHBIMH YHCIaMHU.
Pemenue anreOpandeckux ypaBHEHUHM Ha MHOXKECTBE KOMIUIEKCHBIX

. [lonsiTne pynkumnu ogHou nepeMeHHoi. I'paduku QyHKui.



39. IlonsiTre GyHKIUU HECKOIBKUX MEPEMEHHBIX.

40. Ompenenenue npezaena GyHKITIH.

41. HenrpepbIBHOCTH (DYHKITHH.

42. AcuMnToThl (PYHKIIMU OJHOM IEPEMEHHOM.

43. Omnpenenenue npou3BogHOM. ['eomerpuueckuil M (PU3UUECKUN CMBICIT
IIPOU3BOJIHOM.

44, TlpousBoaHass (YHKIMM OJHOM TmepeMeHHOW. Tabiuia MPOU3BOIHBIX
OCHOBHBIX JIEMEHTApHBIX (DYHKITUH.

45. IlpaBuna nuddepeHIpoBaHusl.

46. [IponsBoaHas CI0KHOU (PYHKIIUH.

47. IlpaBuno Jlonurans.

48. UccnenoBanue PyHKIUN U OCTPOCHHUE TPaduKOB.

49. Ilonstue muddepenimana GyHKIIUNA OTHON IEPEMEHHOM.

50. IIpou3BOIHBIEC BBICIIUX MOPSIKOB.

51. ludpdepenimanpl BEICIIMX TOPSIKOB.

52. YacTHble IPOU3BOAHBIE (PYHKIIMU HECKOIBKUX NIEPEMEHHBIX.

53. DxcTpeMyMbl GYHKIIUU OJHOU MEPEMEHHOM.

54. DkcTpeMyMbl PYHKIUN HECKOIBKUX MEPEMEHHBIX.

55. IlepBooOpasHast v HeompeaeaeHHbIN HHTerpa. Tabauia HeonpeaeIeHHbIX
WUHTErPaJIOB.

56. BeluucieHre HeONpeIeJIEHHOI0 HHTETpaja METO0M 3aMEHBI IEPEMEHHOM.

577. BpluucieHue HEONMPEAEICHHOr0 HHTErpajsa METOAOM UHTEIPUPOBAHMUS I10
YacCTsIM.

58. llonsitue ompeAeNeHHOro UWHTerpaia. ['eomMeTpudecKkuii  CMbICI
ONPEJEICHHOr0 HHTETpaa.

59. ®opmyna Hetorona-Jleiibnumna.

60. Uucnossie psaapl. [IpuzHaky cxoaumocTH.

61. ®dyHkuuoHanbHbIe psibl. HaxoxaeHue o01acTv CXOAUMOCTH.

62. PaznoxxeHure QyHKIUN B CTENIEHHBIE PSJIbI.

IIpuMepHbBIii NepevYeHb BONPOCOB, BLIHOCMMbIX HA IK3aMeH
4 cemecTp

1. OcHoBHBIC TOHATHUS Teopuu UDPEepeHINATBHBIX YpaBHCHUA. 3amada
Komm.

2. OcCHOBHBIE METONbI pEIICHUS OOBIKHOBEHHBIX U depeHIIHaTbHBIX
YpaBHEHUM.

3. OOmiee pernieHre JUHEHHBIX OJHOPOIHBIX NU(PEpeHIINATBHBIX YPABHEHUM
BTOPOTO MOPSIIKA C MOCTOSSHHBIMHU KO3 (HUITMCHTAMH.

4. CrpykTtypa o01ero pelIeHUs JIMHEMHOTO HEOJHOPOIHOTO
g depeHInaIbHOTO YPaBHEHHUS BTOPOTO OPSIKA.

5. Meroasl pemieHUs JIMHEHHBIX HEOJHOPOAHBIX U PepeHIHATBHBIX
YPaBHEHUU BTOPOTO MOPsJIKA.



6.

Pemenue oObIKHOBEHHBIX AU depeHIInaTbHbIX ypaBHEHUH BBICIIUX

HOPSIAKOB.
7. TeopeTnueckrue OCHOBBI pelIeHus cucTeM nudepeHInanbHbIX ypaBHEHUH.
8. Metoap! perieHus cucteM AU pepeHnaIbHbIX YPaBHEHHI.

9.

OcHOBHBIE MOHATHS KOMOMHATOpPUKU. Pa3menieHusi, nepecTaHOBKU MU

COUYCTaHUs.

10.
11.
12.
13.
14.

[Ipuemsl perieHuss KOMOMHATOPHBIX 3a]1a4.

OCHOBHBIE MOHATUS TEOPUU BEPOATHOCTEMN.

[Tonsarue u knaccuukamus cIydaiHbIX COOBITUM.

[Toaxoap! K OnpeeseHruI0 BEPOATHOCTH CIIy4aitHOTO COOBITHSL.
Knaccuueckoe ompeneneHue BEPOATHOCTH  CIYyYalHOTO  COOBITHSL.

CBoiicTBa BEPOATHOCTH.

15.
16.
17.
18.
19.
20.
21.
22.
23.
3a1aHus.
24.
25.
26.
27.
28.
29.

30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.

Omneparuu HaJ COOBITUSAMH.

TeopeMa Ci0KeHUsL BEPOSITHOCTEM.

TeopeMa yMHOKEHHUS BEPOATHOCTEN.

dopmyJia MOJIHON BEPOSTHOCTH.

Bepostaoctu runores. @opmyinsl baiieca.

Cxema u popmyna bepnysu.

JloxanpHast U1 MHTErpaJibHAs TeopeMbl Jlaraca.

[lonsATHE CiTydyalHOW BEJIMYMHBI. BUIbI ClIy4allHbIX BEJIMYHH.

[TonsiTue 3aKkoHa pacmpeneseHusl CIyd4ailHOW BEJIIMYMHBI U CIIOCOOBI €ro

@yHKIMA U IUIOTHOCTh PACIPEIEICHNS BEPOSITHOCTEN.
JIMCKpeTHBIE ClTy4alHbIE BEIMYUHBI U 3aKOHBI UX PACIPENCIICHUS.
YUucnoBele XapaKTEPUCTUKU TUCKPETHBIX CIIyYaHHBIX BEJIUYMH.
HenpepriBHbIE ciydaiiHble BETUYMHBI U 3aKOHBI UX PACIPEICIICHUS.
UucnoBele XapaKTEPUCTUKU HENPEPBIBHBIX CIyYANHBIX BEJIMYHH.
buHomMuansHOE pacnpeneneHue.
Pacnipenenenue Ilyaccona.
PaBHOMEpHOE pacnipeneneHue.
ITokazarenbHOe pacnpenencHue. PyHKIUS HAIEKHOCTH.
HopmanbsHoe pacnipeneneHue.
OCHOBHBIE MIOHATUSI MATEMAaTUYECKOW CTATUCTUKH. Psibl pacnipeneneHus.
CrarucTryeckre OUEHKH MapaMeTpOB paclpeeseHus. Buasl olieHOK.
TodeuHbIe OLIEHKU YUCIIOBBIX XapaKTEPUCTHUK PACIIPEACIICHUS.
HHTepBanbHbIE OLIEHKH U TOBEPUTEIIbHBIE HHTEPBAJIBI.
[IoHATHE O CTATUCTUYECKON U KOPPEIALNOHHON CBSI3H.
Koaddumment koppensiiuu u ero CBOMCTBa.
[Tapnas nuHeNHas perpeccus.
Craructryeckue runotessl. Buasl runores.
OCHOBHBIE 3TaIbl IPOBEPKH CTATUCTUYECKON TMIIOTE3BI.
[IpoBepka rumoTes 0 YUCIOBBIX 3HAYCHUAX APAMETPOB PACIIPEACIICHUS.
Cratuctuyeckue KpuTepuun COTIIACHS.

IIpoBepka rumore3sl O 3aKOHE  pACIPENEICHUH  TEHEpaIbHOM

COBOKYITHOCTH.



6.2. lIkana oumeHMBaHUs Pe3yJbTATOB NMPOMEXKYTOYHONH aTTECTAUU H
KPUTEPHUH BbICTABJICHUS OLIEHOK

IIpome:xyTOUYHAN aTTeCTALMSA: IK3aMeH

®opma [Tokazarenu Kputepun onieHnuBaHusI Onenka
KOHTPOJISI OLICHUBaHUS

NPaBUIBHOCTh U | JaH TPABWIbHBIM, TOJHBIA OTBET Ha OTIIMYHO
9K3aMeH [IOJIHOTA OTBETA | IOCTaBJIEHHBIH  BOIPOC,  IOKa3aHa

COBOKYITHOCTbh OCO3HAHHBIX 3HAHUU MO
TUCITUTIIMHE, J0KA3aTeIbHO PACKPHITHI
OCHOBHBIE  TIOJIO)KEHHSI ~ BOIIPOCOB;
MOTYT OBITh JOIYIICHBl HEIOYETHI,
UCIIPaBJICHHBIE  CAMOCTOSITEILHO B
MpoIIecCce OTBETA

JaH  TpaBWIbHBIM,  HEIOCTATOYHO XOPOIIO
MOJIHEIA OTBET Ha IIOCTaBJICHHBIN
BOIIPOC, TMOKA3aHO YMEHHE BBIJCIHUTD
CYIIECTBEHHbIE W HECYIIECTBECHHBIC
NpU3HAKH, [PUYUHHO-CIIEACTBEHHBIE
CBSA3M; MOTYT OBITh  JIOMYIIEHBI
HEJI0YEThI, UCIIPABIECHHBIE C TTOMOIIBIO

nperno/iaBaTess
JaH HEIOCTaTOYHO TMPAaBWIBHBIA W | YAOBJIETBOPUTEIHHO
HOJTHBIN OTBET; JIOTHKa u

MIOCJIEIOBATEIEHOCTD U3JI0KECHUS

UMEIOT  HapylleHus; B  OTBETe

OTCYTCTBYIOT BBIBOJIBI

OTBET IpEeCTaBIsAeT co0o#i | HEYZIOBIETBOPUTEILHO
pa3po3HeHHbBIE 3HaHUS c

CYIIECTBEHHBIMH  OIIMOKaMM  TI0

BOTIPOCY; MPUCYTCTBYIOT

(parMeHTapHOCTb, HEJIOTUYHOCTh

W3JI0)KCHUS;  JIOTIOJIHUTENbHBIE U

YTOYHSIIOIIME BOIIPOCHI HE MPUBOIAT K
KOPPEKIIMH OTBETA Ha BOMPOC

7. PecypcHoe obecnieueHre QU CHUATIIMHBI

7.1. JIuueH3UOHHOE U CBOOOIHO PacIpOCTPaHsieMoe IPOrpaMMHOe
o0ecneueHue

[TepeueHb JUIIEH3WMOHHOTO U CBOOOJHO PACIPOCTPAHIEMOTO IPOTPAMMHOTO
oOecrecUeHM:

- Craructuueckas guanoroBas cuctema STADIA [I1O-6FF-561] -
Cratuctudeckas auanoroBas cuctema [JIunensumonnoe. Homep B EnnHom peectpe
POCCUHCKUX MPOrpaMM JJi AIEKTPOHHBIX BBIYUCIUTEIBHBIX MAIIMH U 0a3 JaHHBIX -

9064]




- SMath Studio [[T0-A68-516] - IIporpamMMHOe 0OecieYeHre IS BEIYUCICHHS
MaTEMaTUYECKUX BBIpAXKEHUH U mocTpoeHust TpadukoB Qynkiuit [CBoOOIHO
pacnpoctpansiemoe. Homep B EnmHOM peectpe pOCCHUUCKUX MPOrpamMMm Ui
AIIEKTPOHHBIX BBIYMCIIUTEBHBIX MAIIUH U 0a3 TaHHBIX - 12849]

- MoiiO¢puc O6pazoBanue [[10-41B-124] - TlonHBIH KOMIUIEKT PEIaKTOPOB
TEKCTOBBIX JIOKYMEHTOB M JJICKTPOHHBIX TaOJIMIl, a TaKKe WHCTPYMEHTApUH IS
paboThl ¢ rpaduyeckumu npeseHtanusiMu [CBoOOIHO pacnpocTpaHsemoe. Homep B
EnuHoM peecTpe pOCCHIMCKUX TMpOTrpaMM IS DJICKTPOHHBIX BBIYUCITMTEIIBHBIX
MaIlIMH 1 0a3 TaHHBIX - 4557]

- Astra Linux Common Edition penu3 Open [[10-25B-603] - OneparpionHast
cuctema obmiero HazHaueHust "Astra Linux Common Edition" [Kommepueckas (Full
Package Product). Homep B EamHom peecTtpe pocCCHUCKHX Mporpamm Juis
AJICKTPOHHBIX BHIYMCIUTEIIBHBIX MAIIMH U 0a3 JaHHBIX - 4433]

7.2. IlpodeccuonanbHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHbIE
CUCTEMBI

1. ®enepanpubiii mopran «Poccuiickoe oOpasoBanue» http://www.edu.ru/
(cBOOOIHBIN JOCTYM).

2. Nnadopmammonnas cuctemMa «EIWHOE OKHO JOCTyNa K 0Opa3oBaTENbHBIM
pecypcam» [DnekTpoHHbIi pecype]. — Pexxum moctyma: http://window.edu.ru/ , moctyn
TOJIBKO TIOCJIE CAMOCTOSATEIILHON PErUCTPAIIHH.

3. Hayunas osnexktponnas Oubnmnoreka «eLIBRARY.RU» [DnextpoHHBIH

pecypc]. — Pexum pocrtyma: https://www.elibrary.ru/ moctym TOJIBKO —ITOCIIE
CaMOCTOSITEJIBHOW PETUCTPALIUN.
4. DJeKTpoHHAas oubnmnoTeka yHHUBEpPCUTETA http://elib.igps.ru/

(aBTOpU30BAHHBIN JOCTYII).
5. DOnektpoHHO-OmOnmoreunass  cuctema «IObC  IPR  BOOKS»
http://www.iprbookshop.ru/ (aBropr3oBaHHBI# 10CTYII).

7.3. Jluteparypa

OcHoBHas JuTEpaTypa:

1. Boicias marematuka. Kypc nexkumit ¢ mpumepamu u 3agauamMu [Tekcr]:
yuebHoe mocoomue. U.1 / B.B. 3abopckuii [ ap.], 2015. - 200 c. Pexum mocrymna:
http://elib.igps.ru/?47&type=card&cid=ALSFR-977f4513-0bc0-43b4-8e3b-
90196d048d30

2. Bricuias marematuka. Kypce nexkumii ¢ mpumepamu U 3agadamMu [Tekcr]:
yuebHoe mocooue. U.2 / b.B. 3abopckuii [ ap.], 2016. - 192 c. Pexum mgocrymna:
http://elib.igps.ru/?64&type=card&cid=ALSFR-7b104e69-bdca-4077-9ffa-
41da3c97aalc&remote=false

3. Bricmrasi MaTeMaTuka: MPaKTHKYM IO BBITOTHEHUIO PACYETHO-TPAPUICCKUX
pabot: yuebHoe mocobue: [rpu¢p MUC] Tpodbumen E.H. [u gap.]
M3natensctBo: Cankt-lIletepOyprckuit yHuBepcurer I'TIC MUC Poccun, CaHKT-
[TerepOypr, 2022. — 448 c. Pexxum noctyna:



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

http://elib.igps.ru/?18&type=card&cid=ALSFR-d71539ed-bcfc-415a-b02d-
97cf51ae0769&remote=false

4. JlaGopaTopHbIi MPAKTHKyM TI0 PEIICHUIO 3a1ad  TexHochepHoi
0€30MacHOCTH METOJaMH BBICIIEH MaTeMaTHKHU: ydeOHoe mocobue: [rpudp OYMO]
Tpodumeny E.H. UznarensctBo: Cankr-IlerepOyprckuii ynusepcuter I'TIC MUC
Poccun, Caukr-IletepOypr, 2024. — 152 c¢. Pexum gocryna:
http://elib.igps.ru/?3&type=card&cid=ALSFR-07bal160-40a0-4065-8fff-
47522ea9773d&remote=false

JonoiHUTEIbHASA JMTEpaTypAa:

1. Kanununa, Enena CepreeBna. COOpHUK 3a7]a4 MO BBICIIEH MaTeMaTHKE
[Tekct]: yuebnoe mocobue. U. 1 / E.C. Kamununa, T.A. Cenemenena, C.b.
XutoB; pea. 3. H. UYwmwxkwukor, 2015. - 108 c. Pexum nocrymna:
http://elib.igps.ru/?41&type=card&cid=AL SFR-f687ff41-8b10-4703-89ed-
60e0164da236

2. Tpodumen, E. H. Cratuctuueckue Metoapl oOpabOTKM U aHamu3a
unpopmauu B MS Excel [Tekcr]: yue6Hoe mnocobuwe. Y. 1. Metonbl
OMUCaTeIbHON CTAaTUCTUKU M MPOBEpKU craTtuctuueckux rumore3 / E. H.
Tpodumen, B. A. Tpodpumen, C. I1. Epemenxo; pen. 3. H. Unxukos, 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. Cratuctuyeckume MeTOmbl 00paOOTKHM M aHaau3a
unpopmaruu B MS Excel [Tekct]: yueOHoe mocobue 111 KypcaHTOB, CTYICHTOB,
MarvucTpoB, aAbIOHKTOB yHHMBepcutTera. Y. 2. JlucnepcuoHHbI aHanu3. MeTtoasl
U3y4yeHus B3auMOCBs3eld M auHamuku npoueccoB / E. H. Tpodumen, B. .
Tpodumen; pea. O. H. UYwmxkwuxos, 2018. - 116 c. Pexum pgocryna:
http://elib.igps.ru/?40&type=card&cid=ALSFR-ce4f6222-c02a-412a-b4ff-
5¢50c3cd3fcl&remote=false

4. MHUcnonwszoBanue mnakera «MATHEMATICA» npu wu3zydyeHuu
maTemMaTudeckux aucuurimH  [Teker]: yuebHoe mocobue: I'enxk A.B.
N3narensctBo: Cankr-IletepOyprekuit yausepcuter ['TIC MUYC Poccuu, CaHkt-
[TerepOypr, 2022 — 88 c. Pexum pocryna:
http://elib.igps.ru/?7&type=card&cid=ALSFR-06077559-4dd8-484f-89f5-
1c356f4a36f5&remote=false

5. COOpHUK MPAaKTUKO-OPUEHTUPOBAHHBIX 3374 MO BBICHIEH MaTEMaTHKE
st oOpa3oBarenbHbiX opranuzauuii MUC Poccun: ydeOHoe mocoOue: [rpud
OYMO] Tpodbumenn E.H. [u ap.]. WzmarensctBo: Cankt-IlerepOyprekuit
yuupepcuteT 'TIC MUC Poccun, Cankt-IlerepOypr, 2024. — 100 c.

Pexum nocryna:
http://elib.igps.ru/?14&type=card&cid=ALSFR-803518a5-b49e-4b43-ab41-
e289dc30866a&remote=false

7.4. MaTepuaJibHO-TeXHUYECKOE oDecreueHmne


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/?3&type=card&cid=ALSFR-07ba1160-40a0-4065-8fff-47522ea9773d&remote=false
http://elib.igps.ru/?3&type=card&cid=ALSFR-07ba1160-40a0-4065-8fff-47522ea9773d&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
http://elib.igps.ru/?14&type=card&cid=ALSFR-803518a5-b49e-4b43-ab41-e289dc30866a&remote=false
http://elib.igps.ru/?14&type=card&cid=ALSFR-803518a5-b49e-4b43-ab41-e289dc30866a&remote=false

Jis mpoBeneHuss W oOeCreUeHHUsS] 3aHSATUN HCHOJB3YIOTCS TOMEIICHUS,
KOTOpBIE TPENCTaBIAIOT COO0OW y4ueOHBbIC ayAUTOPUU MJIS TMPOBEACHUS Y4EOHBIX
3aHSATUNA,  MPEIYCMOTPEHHBIX  MOPOrpaMMOM  CHEIUAIUTETa,  OCHAIICHHBIE
000py/IOBaHUEM U TEXHUYECKUMHU CpEACTBaMH OOyYECHHS: aBTOMATU3MPOBAHHOE
pabodee MecTO mpemnojaBaresisi, MapKepHas J10CKa, MYJbTUMEIAUNHBIN MPOEKTOp,
MOCaJ0YHbIC MeCTa 00yYarOIUXCA.

[ToMemmenuss jisi  CaMOCTOSITEILHOM pabOThl  OOYYAKOIIUXCS  OCHAIIEHBI
KOMITBIOTEPHOU TEXHUKOW C BO3MOXKHOCTBIO MOJKIIOYEHUS K ceTu «VHTepHeT» H
oOecrieyeHueM JI0CTyna K 3JIEKTPOHHOM HHGPOPMAIMOHHO-00pa30BaTeIbHON cpefe
YHUBEPCUTETA.

ABTOpPBI: KaHIUJAT NeJarorndeckux Hayk, gomneHT Tpodumen E.H.; kanaunat
nejgarornyeckux Hayk, goueHt Cenemenena T.A.



