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1. Heau u 3aga4un AUCHUILIHHBI

Henab ocBOCHUSI AUCHUIJIMHBI:

OBJIaJICHUE METOAAMH MaTEMaTHYECKOrO MO3HAHUS U METOJO0JIOTHEN padOThI
C MareMaTHYeCKUMH OOBEKTaMH B KOHTEKCTE WX TNPUMEHEHHS S pPELICHUS
1po(heCcCHOHAIIBHO-OPUEHTHPOBAHHBIX 33/1a4 B 00JIACTH MOKAPHOU O€30IIaCHOCTH.

Ilepeyenb KoMMeTeHUMIA, () OPMHUPYEMBIX B IIpoIecCe U3yYeHUs] THCIUTNINHbI

KomnereHunu Conep:xanue
YK-1 Cnoco0eH OCyIIeCTBIISITh KPUTHUSCKUN aHalu3 MPOOJIEMHBIX CHUTYyaIuit
Ha OCHOBE CHCTEMHOTO TOJIX0/1a, BEIpAa0aThIBATh CTPATETHIO ACHCTBHMA
OIIK-3 CnocobeHn pemare MpUKIAAHBIE 33Ja4d B 00MacTH oOecredeHus
MOXKapHOU 0€30MaCHOCTH, OXPaHbl OKPYKAIOLIEH Cpebl U IKOJIOTUUYECKOM
0€30MacHOCTH, UCIIONIB3Ys TEOPUIO M METOIbl (DYHIaMEHTAIbHBIX HAYK

3agaum TUCHUILINHBI:

—  (opMuUpOBaHHE HAaBBIKOB, CBSA3aHHBIX CO CIIOCOOHOCTHIO MPUMEHEHHS
CUCTEMHOI0 MOAXOJAa JJisi pEeHIeHHUs IOCTaBICHHBIX 3ajJad B 00JacTu
no>kapHoi 0€30MacHOCTH;

—  OBIQJICHHE METOJaMH I[IOMCKAa, KPUTHUYECKOTO0 aHaliW3a W CHHTE3a
uH(poOpMaIU ISl pelIeHUs] MOCTaBJIEHHbIX 3a/ad B 00JaCTH MOXapHOU
0e301acHOCTH;

—  (dopmHupoBaHHE YMEHUH, CBS3aHHBIX CO CIOCOOHOCTBHIO MPUMEHEHUS
(yHIaMEHTaIbHBIX MOHATHHA, METOI0B, (OpPMYyJl U TEOpPEM BBICLICH
MaTeMaTUKd  TNpUd  pEUIeHMH  TUIOBBIX  33Jad B o0JacTu
npoeccHoHaIbHOM NS TeTHHOCTH.

2. [lepeyeHb NJIAHNPYEMBIX Pe3yJbTATOB 00y4YeHHs AUCHUIIHHBI,
COOTHECEHHBIX € IVIAHMPYEMBbIMH Pe3yJIbTATAMHU OCBOCHHSI 00pa30BaTeJIbHOM
MpPOrpaMMbl

[Tnanupyemsble pe3yabTaThl 00y4eHUs 110
WHanKaTophbl TOCTUKEHUST KOMIIETEHIH

JUACIUTIINHE
Tun 3aga4u npogecCHOHAIBHOM AeATEJbHOCTH: OPraHU3ALUOHHO-YIIPABJICHYEeCKUI
Bnanenue npuniunamu coopa, otbopa u 3HaeT
00001eHNsT HTHPOPMAIIHH, METOAUKU OCHOBHBIC IIOHSATHS BBICIIICH MAaTEMATHKH,
CHCTEMHOTO TIOJIX0/1a JIJISl PEIICHUS METOIBI MAaTEMATHUECKOIO aHaJIN3a U OCHOBBI
npohecCHOHANBHBIX 3a]1ad. CHUCTEMHOT0 TIOJIX0/1a JUIsl peIleHUs
VK-1.1 MOCTABJICHHBIX 33/1a4 B 00JIACTH MMOKapHOH
0e30IaCHOCTH.
Ymeet

MIPUMEHATh CHCTEMHBIN MOAXO]T B MPOLIECCE
petieHus mpohecCuoOHANbHBIX 3314 C
HCIIOJIB30BaHNUEM METOMOB MaTeMaTHIECKOTO
aHaJIN3a, AaHAIUTUYECKON T€OMETPUH, JIMHEHHON
anredpbl, TeOpuu GYHKIMH KOMIJIEKCHOTO




nepeMeHHoro, AuddepeHnnanbHbIX ypaBHEHUH,
TEOPUHU BEPOATHOCTEN U MaTEMATHUYECKOM
CTaTUCTHKH.

CnocoOHOCTh aHAIM3UPOBATH U

3Haer

CUCTCMATHU3UPOBATh Pa3HOPOAHLIC JaHHBIC,

MCTOAbI AHAJIM3a PASHOPOAHBIX JAHHBIX.

orieHUBaTh YPHEKTUBHOCTH IPOLICTYP

Ymeer

aHanu3a npoOJieM U MPUHATHS PEIICHUH B
npodeccuoHaNnbHOMN 1eATEeIbHOCTH.
YK-1.2

OCYUIECTBIISATH OLIEHKY 3((HEKTUBHOCTHU
HpOLEAYp aHaIM3a MpobaeM U IPUHATHS
pelieHui B mpodeccuoHaNbHON AESITEIbHOCTH.

Bnangenue HaBBIKaMu HAYy4YHOTI'O IMOUCKa U

3Haer

MIpaKTHYECKOil paboThl ¢ HPOPMAITIOHHBIMU
VCTOYHUKAMH, METOAAMH NIPUHATHS

TEXHOJIOTHUIO pabOoThl ¢ HH(OPMAIIMOHHBIMU
HUCTOYHUKaAMU.

peneHui.

VYmMmeer

VK-1.3

IPOBOAMTH TIOMCK HAYYHON HH(OPMAIIHH.

3HaHHe OCHOB BBICIIECH MaTeMaTUKH, (PU3HKH,

3Haer

XUMHHU, SJICKTPOTCXHUKH, BBEIUHMCIIMTETEHOMN

TE€XHUKH U IPOrPaMMHUPOBAHUS.
OIIK-3.1

OCHOBBI MATEMAaTUYECKOTO AHAJIN3A,
AQHAJIUTUYECCKOU '€OMETPUH, TUHEHHON
anredpsel, TeOpUU QYHKIMH KOMIJIEKCHOTO
nepeMeHHoro, AuddepeHnnanbHbIX ypaBHEHUH,
TEOPHUH BEPOATHOCTEN U MAaTEMaTHYECKON
CTaTUCTHUKHU.

VYmeer

pelaTh TUMOBbIE 33a4l MaTEMaTUYECKOTO
aHaJIN3a, AaHAIUTHYECKON T€OMETPHH, JIMHEHHON
anreOpbl, TeOprH (QPYHKIUNA KOMIIEKCHOTO
nepeMeHHoro, TuddepeHInanbHbIX YpaBHEHUH,
TEOPUU BEPOSATHOCTEH U MAaTEMaTHIECKOU
CTaTUCTHUKH.

YMeHue pemarb CTaHAapTHBIE

3Haer

HpO(l)CCCI/IOHaJ'II)HBIe 3aga4u ¢ IPpUMCHCHUEM
CCTCCTBCHHOHAYYHBIX U q)yHI[aMCHTaJIbHLIX

NPWIOKEHUS] MaTeMaTHUECKUX 3HAHUH B cepe
NOYXKapHOH 0€30I1aCHOCTH.

HayK, OOIIEMH)KEHEPHBIX 3HAHUH.

Ymeer

OIIK-3.2

pemarh cTaHaapTHEIE MPOo(eCCHOHAIbHBIC
3aJ1a4y C IPUMEHEHUEM METO/I0B
MaTEeMaTUYEeCKOTO aHalIM3a, aHAJIUTHIECKOM
reoOMEeTPUHU, TUHEWHOH anreOpsl, TEOPHH
(GYHKIIMNA KOMIUIEKCHOTO ITEPEMEHHOTO,
muddepeHInanbHbIX YPaBHEHU, TEOpUr
BEPOSITHOCTEN U MAaTEMATUYECKOM CTaTUCTUKH.

3. MecTo 1MCHUIJIMHBI B CTPYKTYpPe OCHOBHOM NMpodecCHOHAIbHOM
o0pa3oBarTe/ibHOI MPOrpaMMbl

JlucuurinHa OTHOCUTCS K 00s3aTeILHON JacTu OCHOBHOH
npodecCHOHAILHOM ~ 00pa3oBaTeNbHOW  MPOTpaMMbl  CHEIUMAIUTETa IO
HarnpaBieHuto noAarotoBku 20.05.01 IloxapHast 6e€30macHOCTh, CHeIUMaTU3aIUs
«IToxkaporyienuey.

4. CTpyKTypa M coaepkaHue JUCUUIINHbBI



OO6mast TpyI0eMKOCTh JUCIUILIMHBI cocTaBisieT 10 3a4eTHBIX exunMI], 360
JacoB.



4.1. PacnpenesieHue TPy10eMKOCTH Y4e0OHOH IMCHUILJIMHBI 10 BUAAM PadoT

1o cemecTpam u popmam o0y4eHust

JJIS 04HO GopMBbI 00yUeHUs

TpynoemkocTh
Bun yueGHOM paboThI 110 CEMecTpaM

3.e. qac. 1 > 3 4
OOmas TpyoOeMKOCTb JUCLMIUIMHBI 10 10 360 7 108 108 7
y4eOHOMY IJIaHy
KoHTakTHast paboTta, B TOM 4ucIIe: 148 36 32 48 32
AyIMTOpHbBIE 3aHATHSA 144 36 30 48 30
Jlexuunu (JI) 54 16 10 18 10
[Tpaxtrueckue 3anstus (113) 90 20 20 30 20
Jlabopartopusbie padotsI (JIP)
Koncynpranuu nepes 3x3aMeHOM 4 2 2
CamocrosTenabHasi padora (CPC) 140 36 40 60 4
B TOM YHCJIE:
KypcoBasi pabota (IIpOoeKT)
3ager
JK3aMeH 72 36 36

JJIA 32049HO (popMBbI 00yUeHH S
TpynoemMKkocTh
Bun yue6HO# paboThI se. e 1o Ki’pcaM

OOmas TpyaOeMKOCTh JUCHMIUIMHBI IO 10 360 360
y4eOHOMY IUIaHY
KonraktHas paboTa, B TOM 4HcCIIe: 24 24
AyIUTOpPHbIE 3aHATHSA 22 22
Jlexuunu (JI) 8 8
[IpakTnueckue 3ausatus (113) 14 14
JlabGopatopusbie pabotsl (JIP)
Koncynpranuu nepen 3x3aMeHOM 2 2
CamocrosTeabHas padora (CPC) 327 327
B TOM YHCIIE:
KypcoBasi paboTta (IIpOeKT)
3ager
JK3aMeH 9 9




4.2. TemaTuyecKuil IJIAaH, CTPYKTYPUPOBAHHBII 110 TeMaM (pa3enaam) ¢
yKa3aHHeM OTBEJACHHOI0 HA HUX KOJIMYeCTBA aKaJleMHYeCKHUX YaCOB M BU/I0B
yY4eOHBIX 3aHATHI

AJIs1 04HOH (POPMBI 00yUEHUS

Ne KoanuecTBo yacoB 1o
n/n BUIAM 3aHATHA = 3
2 = -
=3 D o = o2 =
HaunmenoBanue E = S B E_; - =R
) = =
TeM e = e e E S| = S =
N & = ® < =R Q S 0 =
2 | 2| 22| 82|22 | ¢
= s S ® | 2 2
[=" < &)
= =
1 2 3 4 5 6 7 8 9
1 cemecTp
Tema Nel. Marpuuibl u
1 |ompenmenurenu, ux 16 4 6 6
PUITOKCHUS
Tema No2. BektopHas
2 p 10 2 2 6
anreopa
Tema Ne3. DneMeHTHI
3 12 4 2 6

AHAJIMTUYECKOM T€OMETPHUH

Tema Ne4. Teopus

4 |mpenenos u ee 10 2 2 6
MPHIIOKEHUS
Tema No5. ITpousBogHbIie U

5 nuddepeHmab 24 4 8 12
Hroro 3a 1 cemecTp b 16 20 36

2 cemecTp

6 :l;::;aN%. KommnuiekcHbie 4 4 6 14
Tema Ne7. OcHOBHBIE

7 | MOHATHS MHTErPAJIBHOTO 28 4 10 14
MCUHUCIICHHUSI

8 Tema Ne§. Hucnossle u 18 ) 4 12

HKIIMOHAJIBHBIE PSIJTBI
by p
Koncyiabranus 2 2
JK3aMeH 36 36
Hroro 3a 2 cemectp 108 10 20 2 36 40
3 cemecTp

Tema Ne9.
Huddepennmanpabie

9 ypaBHenus (1Y) u ux 34 6 10 18

CHCTCMBbI




10 Tema Nel0. 12 ) 4 6
Kombunaropuka
11 Tema Nell. Cnyuaiinbie 26 4 4 18
COOBITHS
12 Tema Nel2. Cniyuaiinbie 36 6 12 18
BEJINYUHBI
Hroro 3a 3 cemecTp 108 18 30 60
4 cemecTp
Tema Nel3. OcHOBBI
13 |maremarmueckoit 14 4 8 2
CTaTUCTUKH
Tema Nel4.
14 | Koppensiuonto- 7 2 4 1
pErpeCcCUOHHbBIN aHAIU3
Tema Nel5. OcHoBbI
15 |Teopuu craTHCTUYECKUX 13 4 8 1
pELIECHUI
Koncyabranus 2
IK3aMeH 36 36
Hroro 3a 4 cemecTp 72 10 20 36 4
HToro no nucuuninxe 360 54 90 72 140
JJIS1 32049HOI (popMBbI 00yUeHH s
Ne KosnyecTBO 4acoB mo °
n/n BHJaM 3aHATHH = 23
2 = -
= L L = 2
S = = = 5| s =
HaumeHnoBanne o = g = Z = 2 e | £ E
TeM e =1 s E © = 2, = S m
s | B EE | RE (% & 2=
==} é < < 8‘ < S s 5
27 g7 |® 59
= = © g
1 2 3 4 5 6 7 8 9
Tema Nel. Marpuus! u
1 |onpenenurenu, ux 22 2 20
MPUIIOKCHUS
D) Tema Ne2. BektopHast 20 20
ajareopa
3 Tema Ne3. BJ'IGUMGHTBI 20 20
AHATUTUICCKOU T€OMETPUH
4 Tema Ne4. Teopus npenenos 24 ) 2
1 e¢ MPUIOKEHUS
5 Tema NeS. IlpousBogHas u 24 ) 2
muddepennman
Tema Ne6. OcHOBHBIC
6 | MOHATHSI HHTErPAILHOTO 24 2 22
HCYHUCIICHHS




7 Tema Ne7. KomruiekcHble 20 20
qucia

8 Tema Ne8. Uucnossle u 2 2
(YHKIIMOHAJIbHBIE PsI/IbI
Tema Ne9.
Jubdepenunanbapie

) ypaBHenus (V) u ux 24 2 22
CUCTEMBbI

10 | Tema Nel0. KomGunaropuxa 22 22

11 Tema Nell. Cnyuaiinbie 24 ) 2
COOBITHSA

12 Tema Nel2. Cnyuaiinbie 24 ) 2
BEJINYUHBI
Tema Nel3. OcHOBBI

13 |maremarudeckoii 28 2 2 22
CTaTUCTUKH
Tema Nel4.

14 | KoppensimonHo- 24 2 22
PErpeCCUOHHBIN aHAJIU3

15 Tema Nel5. OcHoBBI TeopHH 27 ’ 75
CTaTUCTUYECKUX PEIICHUN
Koncyabranus 2 2
JK3aMeH 9 9
HToro no pucumivinHe 360 8 14 2 9 327

4.3. TemaTu4yeckuii JIaH 11 00y4AKOIIMXCH:
04HOIi popmbI 00yUeHHS

Paszpnes 1. DieMeHTHI JIMHEHHON AJreOpbl 1 AHAJIUTHYECKON reOMeTPUM

Tema 1. MaTpuubl ¥ onpeaeuTe/Id, X NPHI0KESHUS

Jlekumusi. Marpuna. Buael Marpun. Onepanuu Hag marpunamu. [loHstue
onpenenurena. CpoiictBa onpeaenurteneii. IloHsATHE CcUCTEMBl JIMHEWMHBIX
anrebpanueckux  ypaBHeHui. [IpoOnema  pemieHHss cUCTeM  JIMHEHMHBIX
anreOpanueckux ypaBHeHuil. Meron 'aycca. Meron Kpamepa.

IIpakTuyeckoe 3angTHe. JleWicTBUA C MarpuuaMM W BBIYMCIICHUE
OIPEICITUTEIICH.

IIpakTH4eckoe 3aHATHE. HUccnenoBanue CUCTEM JIMHEVHBIX
anreOpanvyecKux ypaBHEHU.

CamocrosiTesqibHasi padora. Pemenue cucteM TUHEHHBIX anreOpanvecKkux
ypaBHEHH  MaTpU4YHBIM  METOAOM. BbIimomHeHHe  pacueTHO-TpaduyecKon
(KOHTPOJIBLHOI) paOOThl «DJIEMEHTHI IMHEHHOUN anreoph».

Pexomenayemas qureparypa:

ocHoBHai [1, 3];

nornojgHuTenbHas [1, 4].




Tema 2. BekTopHas ajireopa

Jleknusi. BEeKTOpbI: OCHOBHBIEC MOHATUSA U BUAbI. JIMHEHHBIE ONEepallii HaJl
BekTOopaMu. CKaJISIpHOE, BEKTOPHOE U CMEIIaHHOE MTPOU3BEICHUSI BEKTOPOB.

IpakTuueckoe 3ansaTue. [IponsBeaeHnst BEKTOPOB U UX IPUMEHEHHE.

CamocrosiTesqibHasi padora. [IpuMeHeHHE BEKTOPHOTO M CMENIAHHOIO
MPOU3BEICHUH JJIsI BRIYMCIICHUS TIJIOMIAIeH 1 00BEMOB.

Pexomenayemas qureparypa:

ocHoBHai [1, 3];

nonosHuTeNnbHas [ 1, 4].

Tema 3. JieMeHTHI AHAJTUTHYECKOI TeOMeTPUM

Jleknms. IIpsmas Ha IJIOCKOCTH: OCHOBHBIE BHJIbl YPaBHEHMM, B3aUMHOE
pacrnoioKeHue MNPsSMbIX, pACcCTOSHUE OT TOYKM 10 mpsiMoi. Ilmockocth: obmiee
YPaBHEHME, B3aMMHOE pAaCIIOIOKEHHE IIOoCKocTen. Ilpsmas B mpocTpaHcTBe:
KaHOHMYECKOEC YpPABHEHHE, B3aMMHOE pPACIIOJIOKEHUE MPAMBIX, PAaCCTOSHUE OT
TOYKH 10 NpsMou. KpuBbie BTOpOro nopsiaka. YpaBHEHUE M IapameTphl dJUIMIICA.
VYpaBHeHHE W TapaMeTpbl TUIEpOONbl. YpaBHEHHE U TapaMeTpbl NapaloIIbl.
[ToBepxHOCTH BTOPOTO MOpPSIKA.

IIpakTuyeckoe 3aHATHE. [lOCTPOCHNE KPUBBIX U MOBEPXHOCTEN BTOPOIO
NOPSIIKA.

CamocrosiTesqibHasi padora. Pemenne 3a1a4 0 NpsIMbIX Ha IUIOCKOCTH U B
npoctpaHcTBe. Pa3zpaborka Tabmuuel «Kiaccupukanys KpUBBIX U MOBEPXHOCTEH
BTOPOTO NOpsJiKa». BpINnoiaHeHne pacyeTHO-rpauueckoil (KOHTPOIbHOM) paboThI
«JJEeMEHTBI aHATTUTUYECKOU TEOMETPUNY.

Pexomenayemasi qureparypa:

ocHoBHai [1, 3];

nononHutenbHas [1, 4].

Pasznen 2. BBenenne B MaTeMaTHYeCKHUH aHAJIN3

Tema 4. Teopusi nmpeaesioB U ee MPUIOKEHUS

Jlekums. Ilouatus GyHKUMNA OAHOW M HECKOJIbBKMX NepeMeHHbIX. ['padpuku
¢bynkuui. Ilpemen ¢yHKIUMUM OJHOM TEpPEMEHHOM U €€ HEeNpPephIBHOCTD.
AcumnToTh! (PYHKIIMHM OHOM NEpEMEHHOM.

IIpakTHyeckoe 3anaTHe. [IprunoxxeHre Teopun nNpeaesos.

CamocrosiTesqibHasi padora. Pa3paboTka cucremarusupyromei TaOIuLbl
«OCHOBHBIE d3J€MEHTapHble (QYHKIMH M uX rpaguku». IlocTpoeHune 3CKU30B
rpauKoB QPyHKIIHIA.

Pexomenayemas Jureparypa:

ocHoBHas [1, 3];

nononaHutenbHas [1, 4].

Pazaen 3. IludgdepenuunanbHoe ucuucjieHme GyHKum

Tema 5. IlpousBoanbie U U@ pepeHuaNbI



Jlekuusi. Tlonartuss mpousBomHoM u auddepeHmara (QyHKIUA OTHOU
nepemMeHHo. [eomerpuueckuii U Quanyeckuii cMmpica mpousBonHou. [IpaBuna
muddepennupoBanusi. [IpowsBonnas cinoxaor Qyukmuu. [IpaBuno Jlomurans.
[TpousBonnbie U muddepeHnranbl BRICIIUX MOPSAKOB. YacTHBIE TPOU3BOIHBIC U
muddepeHnransl. DKCTPEeMyMbl QYHKITANA HECKOJIBKUX MIEPEMEHHBIX.

IIpakTnueckoe 3ansiTue. Brruncienne npous3BoaHbIX U AUdPepeHIuanon
(GyHKUIMH OTHOM MEepEeMEHHOM.

IIpakTueckoe 3ansiTue. BoruncieHne npou3BOaHbIX U AU epeHIuanon
GYHKIMI HECKOBKUX MTEPEMEHHBIX.

IIpakTnueckoe 3ansaTHe. lccienoBanue GyHKIMM ¢ TTOMOIIBIO
MIPOU3BOJHBIX.

CamocrosiTesqibHass  padora. VccinenoBanue  (yHKUUNA  HECKOJIBKHX
IIEPEMEHHBIX. be3yCIOBHBIM M YCIOBHBIM JKCTpEMyM. BbINONIHEHHE pacyeTHO-
rpadguueckoii  (KOHTPOJBHOW) pabotel  «JluddepeHnmanpsHoe  UCUHUCTIECHUE
byHKIUR.

Pexomennyemas Jqureparypa:

ocHoBHas [1, 3];

nononHuTenbHas [ 1, 4].

Pasnen 4. JiieMeHTBI BbICHIEH AJreOpbl

Tema 6. KomniekcHble yncaa

Jleknmusi. KommuiekcHble 4uclia: OCHOBHBIE TOHSTHS, Pa3iU4HbIE (OPMBI
KOMIUIEKCHOTO yncna. Onepanuy HaJl KOMIUIEKCHBIMHA YHCIIAMH.

IIpakTn4yeckoe 3ansiTue. /[eCTBUSA HaJ KOMIUIEKCHBIMUA YUCIIAMMU.

IpakTuyeckoe 3ansaTre. KOMIIEKCHBIE YKCIIa U UX TIPUIIOKEHUS.

CamocrosiTesqibHass padora. Pemenwe anreOpandeckux ypaBHEHUM.
Broimonnenne pacueTHo-rpaduyeckoil (KOHTpONbHOH) paboTsl «KommuekcHbie
YHUCIIA.

Pexomenayemas sureparypa:

OCHOBHai [2, 3];

JIOTNOJIHUTENbHAS [2, 4].

Paznen S. UnTerpanbHoe nucuucjiaeHue GyHKummn

Tema 7. OcHOBHBIC NOHATHS MHTETPAJIbHOI0 HCYHCICHUS

Jlekuusi. I[lepBooOpa3Has u HEOINpPEAENEHHBI WHTErpaj: OCHOBHBIC
MOHATUST W CBOMCTBA. Tabnuiia HEOMpEJECNCHHBIX HWHTErpajoB. MeTomubl
VMHTETpUpoBaHusd. MHTErpupoBaHue 3aMEHOW IepeMeHHbIX. MHTerpupoBanue mo
yacTsaM. OmnpeneneHHbld HUHTErpajl. MeTonbl BBIYUCICHUS  OINpPEACICHHBIX
uHTerpanoB. ®opmyna Hetotona-Jleitonuia. HecoOcTBeHHBIN HHTErpall.

IIpakTHuyeckoe 3aHsTHE. BRIUKCIIEHNE HEONPEIETIEHHBIX HHTETPAJIOB.

IIpakTHyeckoe 3ansTHE. BRIUKCIIEHUE ONPEIETEHHBIX HHTErPAJIOB.

IIpakTuyeckoe 3ansaaTue. Pacyer onpeneeHHbIX HHTETPAJIOB.



CamocrositesqibHasi padora. I[IpuMeHeHMe METOJOB HMHTEIPUPOBAHMS
(ompenenieHHbIE W HEOIpPEACNICHHbIE WHTETpajbl). BerynciieHne HEeCOOCTBEHHBIX
WHTErpajioB. BpImonHeHne pacdyeTHO-rpaduueckol (KOHTPOJIBHOM) paboThI
«nTerpanbHoe ucurcieHue QyHKIUN.

Pexomenayemasi iureparypa:

ocHoBHai [1, 3];

nononHuTenbHas [ 1, 4].

Pa3nen 6. Paabl

Tema 8. UncsioBbie 1 QyHKIIMOHAJIbHBIE PSAIBI

Jleknusa. YuciaoBble psAnbl: OCHOBHbIE MOHSTHS, MPU3HAKU CXOJUMOCTH.
OyHKIHOHANBHBIE PSAIbl: OCHOBHBIE TIOHATHUS, HAX0XKACHHUE 001aCTH CXOJUMOCTH.

IIpakTuyeckoe 3ausaTue. [I[pumenenre teopuu psaoB.

CamocrosiTesibHast padora. OOMacTh CXOIMMOCTH CTEIICHHBIX PSIOB.
Pa3zpaborka Tabmumpsl «Pa3nokenue snemMeHTapHBIX (QyHKUMA B psia Telmopay.
Brimonnenne pacuetHo-rpaduueckoit (KOHTPOIBHOM) paboThI «PaabDy».

Pexomenayemas Jureparypa:

ocHoBHai [1-3];

nonosHuTenbHas [ 1, 2, 4].

Pazaen 7. OcuoBbl Teopun JudPepeHnnaIbHbIX YPAaBHEHU I

Tema 9. luddepenunanbunie ypasHeHus (1Y) n ux cucremsbl

Jlekuusi. OcHOBHblE MOHATUS Teopuu U epeHINATBHBIX YPaBHEHUM.
3anaua Komm. OcHOBHBIE METO/IbI PeIlIeHUsI OOBIKHOBEHHBIX AU(depeHIInaTIbHbIX
ypaBHeHU#. JluHeliHble omHOpomHbIE AuddepeHInanbHble YPaBHEHUS BTOPOTO
nopsiika C TMOCTOSHHBIMH Kod(¢unuentamu. CTpykTypa o0OILIEro pemeHus
JUHEWHOTO HEOIHOPOIHOTO AN(EPEHINAaTFHOTO YPaBHEHUSI BTOPOTO MOPSIKA.
JIuneitnple HeonHOPOAHBIE AU((EepeHInaIbHbIE YPABHEHUSI BTOPOrO MOPAJIKA C
MOCTOSSHHBIMU KO3((ULIUEHTAMH.

IIpakTuyeckoe 3ansitue. PemieHne OOBIKHOBEHHBIX IU(p(epeHnanbHbIX
YPaBHEHUU IIEPBOIO MOPSIIKA.

IIpakTuyeckoe 3aHsITHE. Meronpl  peuieHus OOBIKHOBEHHBIX
muddepeHranbHbIX YPaBHEHUN BBICIINX MOPSIIKOB.

IIpakTuyeckoe 3ansitue. Pemenue cucrem  auddepeHInanIbHbIX
YPaBHECHU.

IIpakTuyeckoe 3anusitue. Pemenne 0ObIKHOBEHHBIX MU PEpEeHITNATBHBIX

YpPaBHECHUH.

CamocrositeqibHasi padora. Pemenne 3amaun Komu ayiss 0OBIKHOBEHHBIX
muddepeHInanbHbIX  YPaBHEHUW BTOPOro Tmopsaka. Pemnenwe JHHEHHBIX
HEOJHOPOAHBIX AU(PPepeHIMaNbHBIX YPABHEHUH BBICIIMX MOPSAKOB. BrinmonHenue
pacyeTHO-Tpaduueckoit (KOHTPOJIBHOM) paboThI «OOBIKHOBEHHBIEC
muddepeHuranbHble YPaBHEHUS.

Pexomenayemas qureparypa:



OCHOBHai [2, 3];
JOTIOTHUTENbHAs [2, 4].

Pasznesn 8. Teopusi BeposiTHOCTEH

Tema 10. KomOnHaTopuka

Jleknusa. Otanbl  pa3BuUTUA  KOMOMHATOpUKW. (OCHOBHBIE  MOHSTHUS
koMOuHaTopuku. I[lepecraHoBkM, pa3MelleHuss U codeTaHus. [IpaBuna cymMmbl U
npousBeneHus. [IpueMbl perieHuss KOMOMHATOPHBIX 3a]1ad.

IIpakTuyeckoe 3ansitue. KomOrHaTOpHbIE 33/1a41 U METOJIbI UX PEILICHHUS.

CamocrosiTesqibHas padoTa. PerieHrie KOMOMHATOPHBIX 3a]1a4.

Pexomenayemasi ureparypa:

OCHOBHai [2, 3];

JOTIOTHUTENbHAs [2, 4].

Tema 11. Ciryuaiinbie coObITHS

Jlekuusi. OcHOBHbIE TOHATHS Teopuu BeposTHOcTed. Kaccudukanums
ClIyyalHbIX CcOObITMH. [lomxoabl K OMNpEAeNeHUI0 BEPOSTHOCTH CIY4YalHOTO
coObiTus. Omnepauuu HaJl CcOOBITUAMH. Teopembl CIOXKEHUS UM YMHOXKCHHS
BeposiTHOcTe. Dopmyna nonHou BeposTHocTH. Popmyna baiieca. Cxema u
dbopmyna bepuymnu. JlokanbHas U HHTErpagbHas TeopeMsl Jlamaca.

IIpakTHuyeckoe 3aHsiTHe. BoruncieHne BEpOSITHOCTH CIIyUYalHBIX COOBITHM.

IIpakTnyeckoe 3ansitue. [loBTOpeHNE UCTIBITAHUM.

CamocrosiTeqibHasi padora. ['eomerpruueckass BEPOATHOCTh. AKCHOMAaTHKa
TEOpUHU BEpPOSATHOCTEH. BrimonHeHne pacyeTHO-rpaguueckoil (KOHTPOIHHOMN)
paboTel «CirydaitHbie COOBITHS.

Pexomenayemas Jiureparypa:

OoCHOBHas [2, 3];

JOTONTHUTENbHAS [2, 4].

Tema 12. CinyuaiiHble BeJTMYUHbI

Jlekuus. [lonAaTue cirydamHoW BeIWYUHBL. BUIbl CilydallHbIX BEIWYHH. Psn
pacrpeneneHus ciiy4yalHOM BelMYMHbL. DYHKIMSA U IUIOTHOCTH PaCIpeleTCHUs
BEPOATHOCTEU. YUHCIIOBBIE XApPAKTEPUCTUKU JIUCKPETHBIX CIIyYaWHBIX BEJIWYMH.
HucoBble XapaKTEPUCTUKUA HENPEPBIBHBIX CIy4YalHbIX BEJIWYMH. bUHOMHMAIbHOE
pacupenenenue. Pacnpenenenue Ilyaccona. PaBHOMepHOe paclipenesieHue.
[TokazarenbHOE (PKCIOHEHIMAIbHOE) pactpeneneHuss. DyHKUUS HAAEKHOCTH.
HopmanbsHoe pacnipenenenue.

I[IpakTuyeckoe 3ansaTHe. YNCIOBBIE XapaKTEPUCTUKU CIIyYAWHBIX BEJIUYMH.

IIpakTHyeckoe 3aHsATHE. [MCKPETHBIE CIIydalHbIE BEJIMYMHBI U 3aKOHBI UX
pacrpeneneHusl.

IIpakTHuyeckoe 3aHATHEe. HenpeppIBHBIE CllydallHbIE BEIUYUMHBI U 3aKOHBI
UX PACTIpPEIEICHHUS.



CamocrositesqibHasi padora. Buael pacnpeneneHuil CiydailHbIX BEIWYMH.
Brimonnenne pacuetHo-rpaduyeckoil  (KOHTpONbHOW) paborbl  «CrydaifHbie
BEJIMYUHBI.

Pexomennyemas Jqureparypa:

OocHOBHas [2, 3];

JTOTIOJIHUTENbHAS [2, 4].

Pasznen 9. MaremaTnueckass CTAaTHCTHKA

Tema 13. OCHOBBI MATEMATHYECKOM CTATUCTUKH

Jleknus. TloHsaTus 1 MeTonbl MaTeMaTHYECKON CTAaTUCTUKHU. BBIOOpOUHBINH
meron. IlepBuunas oOpabOTKa CTATUCTUYECKUX JAaHHBIX. PSabl pacripencneHusl.
CrarucTrueckue OIIEHKH MapaMeTpoB pacrpeneneHus. Buasl oneHok. ToueuHble
OIICHKM YHUCJIOBBIX IIapaMeTpOB pacrpenesieHuil. VHTepBajdbHbIE OLIEHKH U
JIOBEPUTEIILHBIC UHTEPBAJIBI.

IIpakTuyeckoe 3anusitue. [leppuunas 06paboTKa CTATUCTUYECKUX JTAHHBIX.

IpakTnueckoe 3aHsTHE. BhIunClieHNE TOYCUHBIX U UHTEPBAJIbHBIX OIICHOK.

CamocrosiTesqibHass padora. Bugel u cnocoObl 0TOOpa B BBIOOPOUYHYIO
COBOKYIHOCThb. PacueT CBOAHBIX XapaKTEpPUCTUK BbIOOpKU. BrimonHeHue
pacueTHO-Tpaduueckoil  (KOHTPOJIbHOM) paboThl «OCHOBBI MaTeMaTUYECKOU
CTaTHCTUKI.

Pexomenayemasi iureparypa:

OCHOBHas [2, 3];

JOTIOJIHUTEeIbHAS [2-4].

Tema 14. KoppeasiuMOHHO-perpecCHOHHbII aHAJIN3

Jlekuusi. IloHATHE O CTaTUCTUYECKOM M  KOPPEJISILMOHHOW  CBA3U.
Bri6opounsiit koaddummenT koppensaiuu. OCHOBHBIC TOHSITHS PErpeCcCHOHHOTO
aHanu3a. MeTon HaMMeHbIIMX KBaAparoB. Perpeccuonnele moxenu. JInHelHoe
YPaBHEHHE PETPECCUM.

IIpakTuuyeckoe 3ansaTHe. [IpuMeHEHHE KOPPETALMOHHO-PETPECCHOHHOTO
aHanusa.

IIpakTuyeckoe 3ansaTHe. [IpuMeHEHHE KOPPETALMOHHO-PETPECCHOHHOTO
aHanus3a.

CamocrositesibHasi padora. HenuHeliHble MOAEIM  PErPECCUOHHOTO
aHanuza. [IpuioxeHue KOppemsILHMOHHO-PErPECCUOHHOIO aHaiv3a. BelonHeHue
pacueTHO-TpaduuecKoi (KOHTPOJIBHOI) paboThI «KoppensunoHHo-
PETPECCUOHHBIN aHATIU3Y.

Pexomennyemas Jqureparypa:

OCHOBHas [2, 3];

JoNoHUTENbHAs [2-4].

Tema 15. OcHOBBI TEOPUM CTATHCTHYECCKHUX PeLICHHU I
Jlekuusi. OCHOBHbBIE MOHATHUS TEOPUU MPOBEPKU CTATUCTUYECKUX TMIOTE3.
DTanbl NMPOBEPKU CTATHUCTHUECKOM TuUmnoTe3bl. [loHATHE O KpUTEpusix corjiacusl.



Kpurepun Konmoropoa wu Ilupcona. IIpoBepka rumore3sl O HOPMaJIbHOM
pacnpeneneHuu no kpureputo [Tupcona.

IIpakTnueckoe 3anaTHe. CTarucThyeckas MPOBEpPKA MMapaMETPUUECKHUX
TUIIOTES.

IIpakTuyeckoe 3ansaTHe. [I[poBepka rumoTessl 0 3aKOHE paCIPEIEICHHUS.

IIpakTHuyeckoe 3anaTHe. [[puMeHeHrne TEOPUN CTATUCTUYECKUX PELICHUN.

IIpakTuyeckoe 3ansaTHe. Pemenue 3amad no pasugeny «Maremarnyeckas
CTaTUCTHKAY.

CamocrositesibHass  padora. IlpunokeHne TEOpUM  CTATUCTHYECKUX
peuieHuii.  BpimonHeHue — pacueTHO-Tpaduyeckod  (KOHTPOJIbHOM)  palbOoThI
«CrarucTuyecKkue rurnoTe3bh».

Pexomenayemasi ureparypa:

OCHOBHai [2, 3];

JOTIOTHUTENbHAs [2-4].

3209HOH ()OpMBI 00yUeHUS
Paspnen 1. DiieMeHThI JTMHEHOM aJre0pbl M AaHAJIMTHYECKON reoMeTpHH

Tema 1. MaTpuubl ¥ onpeaeuTe/Iu, X NPHUI0KECHUS

Jlekumsi. MaTpulibl ¥ ONPEAETUTENIN: OCHOBHBIE TTOHATHUS U BUJIBI.
Onepaunn Hag marpuniamu. Berancnenne onpenenureneil. CJIAY: ocHOBHbIE
noHaTus u Buabl. Meroasl pemienust CJIAY: I'aycca, Kpamepa.

CamocrosiTeqbHass padora.

JleficTBUS ¢ MaTpUIlaMU U BeIUKCIIEHUE onpeaenuteneil. OO0paTHas MaTpHiia.
Pemenue cucrem IMHEWHBIX anreOpandecKkux ypaBHeHWU. Pemenue cucrem
JMHEHHBIX aNreOpandecKux YPaBHCHU MaTPUYHBIM METOJIOM.

Pexomenayemas qureparypa:

ocHoBHas [1, 3];

nononHuTenbHas [ 1, 4].

Tema 2. BekTopHas anredopa

CamocrositesqibHasi pa0dora. BeKTOpbl: OCHOBHBIE TOHSTUS W BHJBIL.
HevictBus ¢ BekTtopamu. CKallipHOE, BEKTOPHOE U CMENIAaHHOE MPOU3BEIACHUS
BEKTOpOB. [IpuMeHeHHe BEKTOPHOIO M CMEIIAHHOTO TPOU3BEACHUM IS
BBIYKCIICHUS TLJI0IaIel U 00BEMOB.

Pexomenayemasi qureparypa:

ocHoBHai [1, 3];

nononaHutenbHas [1, 4].

Tema 3. JiieMeHTHI AHAJUTHYECKON reOMeTPUH
CamocrositesibHass padora. [Ipsmas Ha TMJIOCKOCTH: OCHOBHBIE BUJbI
YPaBHEHUI, B3AUMHOE PACIOJIOKEHHUE NMPSMBIX, PACCTOSSHUE OT TOYKH JI0 MPSAMOIL.
[TnockocTh: oOlllee ypaBHEHUE, B3aUMHOE PacIoyioKeHue miockoctent. [Ipsmas B
MPOCTPAHCTBE: KAHOHUYECKOE YPABHEHHUE, B3aUMHOE PACIOJI0XKECHUE TMPSIMBIX,



pacctosHue OT TOYKM a0 npsaMmou. Kpusble BrOoporo mnopsiaka. IloBepxnoctu
BTOpPOro nmnopsaka. IlocTpoeHne KpUBBIX M ITOBEPXHOCTEHW BTOPOrO MOPSAKA.
Pemienne 3amad 0 mpsAMBIX Ha IUIOCKOCTH M B NIPOCTPAHCTBE. BrinmonHeHue
pacyeTHO-Tpaduueckoil (KOHTPOJIbHOW) pabOThl «JIEMEHTHI JIMHEIHOU anreOpsl U
AHAIUTUYECKOU T€OMETPUIY.

Pexomenayemas Jiureparypa:

ocHoBHai [1, 3];

nonosHuTenbHas [ 1, 4].

Pa3nen 2. BBeaeHnune B MaTeMaTHYeCKNHA aHAJIN3

Tema 4. Teopusi nmpenesioB U ee MPUJIOKEHUS

Jlekuus. [lorstusi Teopun GyHKIUMNA OTHOM M MHOTHX TMEPEMEHHBIX, UX
rpaduku. [Ipenen GyHKIIMN OHON IEPEMEHHOM U €€ HEeTIPEPHIBHOCTh. ACHUMITTOTHI
(GYHKITUU OJTHOM TIEPEeMEHHOM.

CamocrosiTesqibHass padora. [Ipunoxenue teopun mpeaenoB. Pa3zpaborka
cucteMarusupymoomein Tabmuikl «OCHOBHBIC 3JEMEHTapHbIe (QYHKIIMU W WX
rpadukny». [loctpoenne 3ckn30B rpaduKoB (PyHKIIHIA.

Pexomenayemasi qureparypa:

ocHoBHai [1, 3];

nonosHuTeNnbHas [ 1, 4].

Pazaen 3. IudgdepenunanbHoe ucuucjiaenne GyHKui

Tema S. IIpouszBoanbie u TudpdepeHUAIBI

IIpakTuyeckoe 3anstue. [IponsBonnsie u guddepeHmans GyHKINA.

CamocTosiTesibHasi padora.

[TonsiTuss mpou3BOAHOW (GYHKIIMM OJHOW TEPEMEHHOW ¢ HECKOJIBKUX
nepeMmeHHbIX. [IpaBuna muddepenunpoanus. [IpousBoansie u nuddepenmans
BBICIINX TIOPSAIKOB. HaxoaeHue Npou3BOAHBIX OOpaTHBIX (YHKIHWA OIHOM
nepemeHHo. HaxoxneHune Npou3BOAHBIX (PYHKIMH ONHOM IEPEMEHHOM,
3a/IaHHBIX [TAPAMETPUUYECKH.

Pexomenayemas qureparypa:

ocHoBHai [1-3];

nornojgHuTenbHas [1, 2, 4].

Paznen 4. OcHoBBI BbICHIEH aJaredOpbl

Tema 6. KoMmniiekcHbIe Ynciaa

CamocTrosiTesibHas1 padora.

KommiekcHbple  9uCia:  OCHOBHBIC  TOHSATHSA,  pa3IU4YHbIe  (POPMBI
KOMIUIEKCHOTO unciaa. Onepanuu HaJ KOMIUIEKCHBIMM 4ucliamMu. Penienue
anreOpanyecKkux ypaBHEHUM.

Pexomenayemas qureparypa:

OCHOBHai [2, 3];

JTOTIOJIHUTENbHAS [2, 4].



Paznea S. UnTerpajbHoe ucunciaeHue pyHKuui

Tema 7. OcHOBHBIC TOHATHA MHTEIPAJTBHOI0 HCYUCICHUSA

IIpakTHyeckoe 3aHATHE. BeIuncIeHnEe HEONIPEAEIEHHBIX U ONPENEICHHBIX
WHTETPAJOB.

CamocrosiTeqbHas padora.

[lepBooOpa3Hass W HEONPEACICHHbBIA HWHTErpaj: OCHOBHBbIE IOHATHS H
cBorictBa. Meroasl uHTerpupoBaHusA. OmnpeneneHHbld uHTErpan. Meroasl
BBIUMCIICHUS  OMNpeesneHHblXx  uHTerpanoB. ®opmyna Herorona-Jleitonuna.
HecoOGcTBeHHbIit  uHTEerpan. leomeTpuueckue MPUIOKEHHUS OINPEIACICHHOTO
uHTerpaja. BeimoiaHeHue pacdyeTHo-rpaduueckoid  (KOHTPOJIIbHOM)  paboThl
«AuddepennuanbHoe U HHTErPATBHOE UCUUCICHUS (PYHKIIHID.

Pexomenayemasi iureparypa:

ocHoBHas [1, 3];

nononaHutenbHas [1, 4].

Paspnen 6. Psaiabl

Tema 8. UnciioBbie U PYHKIHOHAIbHBIC PAABI

CamocrositesqibHasi padora. YucnoBble psAAbl: OCHOBHBIE TOHATUA M
NPU3HAKA CXOAUMOCTH. DyHKIMOHAIBHBIE pSAbL: OCHOBHBIE TMOHATUS U
HaxoXxJeHue obmactu cxogumocTu. PazpaGorka Tabmunbl  «PaznoxeHue
aieMeHTapHbIX QYHKIMM B psia Termopay.

Pexomenayemas iureparypa:

OCHOBHai [2, 3];

JOTIOTHUTENbHAs [2, 4].

Pasnen 7. OcHoBbl Teopuu auddepeHuadbHbIX YPABHEHHH

Tema 9. ludpepenuuanbubie ypaBHeHus (YY) u ux cucremMsl

IIpakTu4yeckoe 3ansitue. PemieHne OOBIKHOBEHHBIX IU(D(epeHIInaTbHbBIX
ypaBHeHUI. Pernienre oObIKHOBEHHBIX AH((EepeHIINaTbHbIX YPABHEHUN BBICIIMX
nopsAnkoB. Pemenne cucrem nuddepeHiraibHbIX YpaBHEHUI.

CamocrosiTtesibHasi padora. JudpdepeHunanbHble ypaBHEHHs. 3ajada
Komm. OcHOBHbIE MeTOABI pelIeHUs OOBIKHOBEHHBIX AU(depeHIInaIbHbIX
ypaBHeHu# Pemenue 3amaun Komm nmsi 0oOBIKHOBEHHBIX AuMQdepeHIInaIbHbIX
ypaBHEHU# 1epBoro mnopsiaka. Pemenue 3amaun Komm nis OOBIKHOBEHHBIX
muddepeHnranbHbIX YpaBHEHUH BTOPOTO MOPSIKA.

Pexomennyemas Jqureparypa:

OCHOBHas [2, 3];

JOTONTHUTENbHAS [2, 4].

Pasnen 8. Teopusi BeposiTHOCTEH

Tema 10. KomOnHaTopuka



CamocrosiTesqibHast padota. OCHOBHBIE MOHATUSI KOMOMHATOpUKU. [Iprembl
perieHns: KOMOMHATOPHBIX 3a]1ad.

Pexomennyemas Jqureparypa:

OCHOBHas [2, 3];

NOTONTHUTENbHAS [2, 4].

Tema 11. CiryuaiiHbie COOBITHS

Jlekuusa. OcHOBHbIE TIOHATHS Teopun BepositHocTen. [logxombr K
OTIPENICJICHUIO BEPOSITHOCTU CIy4ailHOTO coObITHs. Omepanuu Hall COOBITHSIMU.
TeopeMsbl CIIOKEHUS U YMHOXKEHUST BeposiTHOCTENH. DopMysia OJTHOM BEPOSITHOCTH
u ¢hopmyna baiieca.

CamocrositesqibHasi padora. BeruncieHue BEpOSTHOCTH — CIIy4YalHBIX
coObrtuii. l'eomerpuueckas BepositTHoCcTh. Cxema u  Qopmyna beprymnu.
JloxanbHas u uHTErpaapHas TeopeMsl Jlamnaca.

Pexomenayemas qureparypa:

OCHOBHas [2, 3];

JOTONTHUTENbHAS [2, 4].

Tema 12. CinyuaiiHble BeJTMYUHbI

IIpakTuyeckoe 3aHsiTMe. YHCIOBBIE XapPAKTEPUCTUKH JIUCKPETHBIX U
HETIPEPBIBHBIX CIIYYAHBIX BEJTUYHH.

CamocrosiTesibHas padora.

[TonaTue cay4daitHON BeMUKUHBL. YUCIOBBIE XapaKTEPUCTUKU TUCKPETHBIX U
HEIMPEPBIBHBIX CIIyYalHbIX BEJIWYMH. 3aKOHbl PACHpPENEIICHHS] IAUCKPETHBIX U
HEIMPEPBIBHBIX CIIyYalHbIX BeJIWYMH. [IOHSTME HOpPMaIbHOIO paclpeneIeHusl.
Kpusas l'aycca. BausgHue nmapameTpoB pacrpenesieHuss Ha BUJA KpuBou ['aycca.
Bunsl pacnipenenenuii. 3akon Ilyaccona.

Pexomenayemas qureparypa:

OocHOBHas [2, 3];

JNOTIOJIHUTENbHAS [2, 4].

Pasznen 9. MaremaTnueckasi CTAaTHCTHKA

Tema 13. OcHOBbI MAaTEMATHYECKOM CTATUCTUKH

Jlekuus. IloHATHS W METONBI MAaTEMATUYECKOM CTAaTUCTUKU. llepBuuHas
00paboTKa BEIOOPOYHBIX JTAHHBIX.

IIpakTHyeckoe 3ansiTHe. BoIyucaeHre TOUCUHBIX U HHTEPBAJIbHBIX OLICHOK.

CamocrosiTesibHasi pa6ora. Bugasl 1 crocoObl oTO0pa B BBIOOPOYHYIO
COBOKYITHOCTbB. PacueT CBOIHBIX XapaKTEPUCTUK BHIOOPKH.

Pexomennyemas Jureparypa:

ocHOBHas [2, 3];

JNOTOJIHUTENbHAS [2-4].

Tema 14. Koppe siumOHHO-perpecCHOHHbIN aHAJIN3



IIpakTHyeckoe 3ansitue. [IpumMeHeHUE KOpPPEISLIMOHHO-PErPECCUOHHOTO
aHanu3a.

CamocTosiTesibHasi padora. [IoHATHE CTAaTUCTUYECKOM M KOPPEISAIIMOHHOMN
cBsi3u. Jlunelnwlii ko3pduument koppensuuu. PerpeccuonHble  Mozenu.
[IpunoxxeHne KOppeNnsIuUOHHO-PETPECCUOHHOIO aHAIU3A.

Pexomenayemas Jiureparypa:

OCHOBHai [2, 3];

JNOTMOJIHUTENbHAs [2-4].

Tema 15. OCHOBBI TEOPHM CTATUCTHYECCKHUX PellIeHU A
IIpakTnueckoe 3ansaTHe. CTaTUCTUYECKAS TPOBEPKA TUIIOTES.
CamocrosiTesbHast padora.

OcCHOBHbIE TOHATUSA TEOPUH TPOBEPKU CTATUCTUUYECKUX TUNOTE3. OCHOBHBIE
3Tanbl OPOBEPKU TUNOTE3bl. [IpuinoxkeHue TEOpUM CTATUCTUUYECKUX PEIICHUI B
MPAKTUKO-OPUEHTHUPOBAHHBIX  3ajladyaX. BhIMogHEHHWE pacueTHO-TpaduyecKoi
(KOHTPOIBHOI) pab0Thl « OCHOBBI MAaTEMaTHUYE€CKOM CTATUCTUKI.

Pexomennyemas Jureparypa:

OCHOBHai [2, 3];

JNOTIOJIHUTENbHAS [2-4].

5. MGTO}II/I‘IGCKHG PEKOMECHAAIUHU 110 OPraHM3alMi U3yYCHUSA TUCIHTUIIINHBI

[Ipu peanuzauuu nporpamMmbl JUCHUIIIMHBI UCTIOJIB3YIOTCS JIEKIIMOHHBIE U
MPAKTUYECKUE 3aHSATHUS.

OOmMMH 1IEeTIMU 3aHSATUHN SBIISIOTCS:

— o0oOIIeHrne,  CUCTEMaTH3alMs,  YIrIyOJIeHHe,  3aKperuieHue
TEOPETUUYECKHUX 3HAHUI MO KOHKPETHBIM TEMaM JUCITUTUTNHBL;

— dbopmMupoBaHue YMEHHH MPUMEHSTh MOJyYEHHbIE 3HAHUS Ha
OpaKTUKE, peaju3alMs €JUHCTBA HMHTEIUIEKTyaJIbHOM M IPaKTUYECKOM
NEeSATENbHOCTH;

— BbIpa0OTKa MpPHU PEIICHUH IOCTaBJICHHBIX 3a/1a4 MPO(PEeCcCHOHATBHO
3HAYUMBIX  KA4eCTB:  CAMOCTOSITENIbHOCTH,  OTBETCTBEHHOCTH, TOYHOCTH,
TBOPYECKOW MHUITMATUBEI.

LensiMu NeKIUU SABISIOTCS:

— dbopMHpOBaHHE CHCTEMATH3UPOBAHHBIX HAyYHBIX 3HAHUM TIO
TUCHUIUIMHE C AaKIIEHTOM BHHMMaHUSI Ha HauOoyiee CIO0XKHBIX BOIpPOCax
IOCTPOEHUS MaTEMAaTUYECKUX MOJIEIEN TEXHOJIOTUYECKHUX IIPOLIECCOB;

— CTUMYJHpPOBAaHUE AaKTHUBHOW  TO3HABATENbHOM  JEATEIBbHOCTH
oOydJaroruxcsi, Crioco0CTBYOMIEH (HOPMUPOBAHHUIO MX TBOPUECKOTO MBIIIJICHUSI.

B xome mnpakThyeckoro 3aHATHS O0O0€CHeYMBaeTCs IPOLECcC aKTUBHOIO
B3aMMOJICHCTBUAS ~ OOydJaOImMXCs ¢  TpernojaBaTesieM;  MpUOOpeTarTcs
NPaKTUYECKHE HaBBIKM W yMeHHUA. Llenb MpakTUYEeCcKOro 3aHATHS: yIITyOuTh H
3aKpeNuTh 3HAHMS, TMOJYYCHHbIE Ha JeKUuu; (HOPMHPOBAHUE HABBIKOB
UCIIOJIb30BAHMST 3HAHUW JUIsl pEUIEHUS NPAKTUYECKUX 3aJlady; BBINOJIHEHHE
TECTOBBIX 3a/IaHUU I10 MPOBEPKE MOJTYYECHHBIX 3HAHUU U YMEHUM.



CamocrosiTenbHas pabora 0OydarOIIMXCs HampapiieHa Ha yIIyOlieHue u
3aKpeTUICHUE 3HAHWM, MOJTYYEHHBIX Ha JICKIUAX U JPYTUX 3aHITHSIX; BBIPAOOTKY
HaBBIKOB CaMOCTOSITEJIbBHOTO aKTUBHOTO MPHOOPETEHUSI HOBBIX, TOMOIHUTEIbHBIX
3HAHWW; TOATOTOBKY K TMPEACTOSAIINM 3aHATUSM; BBIIIOJHEHUE PACYETHO-
rpaduyeckux (KOHTPOJIBHBIX) padoT.

6. OneHoYHbIC MAaTEPHAJIBI 110 AUCUHUILIUHE

Tekymuii KOHTpPOJIb YCIEBAEMOCTH OOECIeUMBAaET OIEHUBAHUE XOHa
OCBOCHMS JUCLUUIUIMHBI, IIPOBOJUTCS B COOTBETCTBUU C  COACPKAHUEM
JUCLMIUIMHBI 110 BUJaM 3aHATUH B (popMe ompoca, pelieHus 3a1a4, TeCTUPOBaHus,
BBINOJIHEHUS pacyeTHO-TpauyecKux padborT.

[TpomexxyTouHast arTecranusi 00ecrneunBaeT OLEHUBAHUE IPOMEKYTOUHBIX U
OKOHYATEJIbHBIX PE3YyNbTaTOB OOY4YEHHs MO AUCLUMUIUIMHE, MPOBOIUTCS B (opme
DK3aMECHa.

6.1. IlpumepHbIe OLIEHOYHbIEC MATEPHUAJIBI:
6.1.1. Texymero KOHTpoOJIsA

IIpumepHbIe BONPOCHI I ONMPOCa:

. Buasl marpuil.

. JIuneiinble onepauny HaJ MaTpUIIAMHU.

. [IpousBenenne Marpui.

. Onepanusi TpaHCIIOHUPOBAHUS MATPULL.

. DIIleMeHTapHbIe MPeoOpa30BaHUs CTPOK (CTOIOIOB) MATPHUIIHI.
. Beiuncnienue onpenenureneit 2-ro nopsika.

. Berancnienune onpenenurene 3-ro nopsaka.

. CBOIICTBa ONpEIEIUTENECH.

. MuHOpBI 1 anredpanyecKue AOMOITHEHHUS.

10. Pa3znoxxeHue onpeneauTess 1Mo 3JIeMEHTaM CTPOKH UJTK CTOJI0LA.
11. Pemmenue cuctem JIMHEHHBIX YpaBHEHUM ¢ omoiibio popmyn Kpamepa.
12. Pemienne cuctem JTMHEWHBIX YypaBHEeHU Metogom [aycca.
13. BexTopsl: OCHOBHBIE MOHATHUS U BUBIL.

14. JIunelinble onepaluyy HaJl BEKTOPAMMU.

15. CxansipHoe mpou3BeI€HUE BEKTOPOB U €r0 CBOWCTBA.

16. BexropHoe npou3BeeHUE BEKTOPOB U €TI0 CBOMCTBA.

17. CmemaHHOE IPOU3BEAECHUE BEKTOPOB U €TI0 CBOMCTBA.

18. OcHOBHBIE BU/bI YPABHEHUH MPSMON HA IIOCKOCTH.

19. BzanmHO€ pacnosiokeHUe NPsIMBIX Ha TUIOCKOCTH.

20. IIpsamas Ha mmockocTh. OCHOBHBIE TUIBI YPABHEHUM ITPSAMOM.
21. IImockoctb. OCHOBHBIE TUIIBI YPABHEHNUH INIOCKOCTH.

22. B3anmHO€E pacnoyIoKEHUE MIIIOCKOCTEN.

23. IIpsamas B npoctpancTBe. KaHOHMUYECKOE YpaBHEHUE MTPSMOM.
24. PaccTogHUE OT TOYKH JI0 IPSIMOM B IPOCTPAHCTBE.

01NN kKW
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25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.

B3auMHOe pacnonoxeHnne npsMou U IJI0CKOCTH.
VYpaBHEHUE U apaMeTpsbl AILIUIICA.

VYpaBHEHUE 1 TapaMeTpbl TUTIEPOOITHI.

VYpaBHeHUE U apaMmeTpbl NapadoIbl.

®opMBI IPEACTABICHHS KOMIIJIEKCHOTO YHCIA.

Onepanuu Hal KOMIUIEKCHBIMUA YUCIIAMM.

[lonsarue ¢pyHkuuu ogHou nepemeHHou. [ pabuku GyHKIMIA.
[TonsaTHE PYHKIIUM HECKOJIBKUX TTEPEMEHHBIX.
Omnpenenenue npeaena PyHKIUU.

CBolicTBa IIPEAEIOB.

AcuMIToThl (YHKIMU OTHON EPEMEHHOM.

OnpeneneHue MpoN3BOJHOM.

[eomeTpudeckuii u PU3NIECKHUI CMBICT TTPOU3BOTHOM.
Tabnuia mpou3BOAHBIX OCHOBHBIX AJIEMEHTAPHBIX (DYHKITHIA.
[TpaBuna nuddepeHimupoBanus.

[TpousBoaHast cI0KHON (QYHKIHH.

[IpaBuio Jlonmrans.

Huddepenunan GpyHKIMN OTHON NEPEMEHHOM.

YacTHble TPOU3BOJIHBIE (PYHKIIUU HECKOJIBKUX MEPEMEHHBIX.
[TepBooOpa3Has QpyHKLIMH.

Tabnuia HeonpeaeIeHHbIX HHTETPaIOB.

46. BblunciieHHE HEONpPENEJIEHHOr0 HHTErpajia  METOJOM  3aMEHBI
MIEPEMEHHOM.

47. BpluncieHue HEOMpPENeNeHHOTO WHTErpaja METOJAOM HUHTETPUpPOBAHUSA
10 YaCTSIM.

48. 'eomeTpuyeCcKuil CMBICI ONPEIETIEHHOIO NHTErpaa.

49.
50.
51.
52.
53. OcHOBHBIE MOHATHUSA TEOpHUH TUDPPEpEeHIINATBHBIX YPAaBHEHU.
54.
55.

59.
60.
61.

62.

®opmyna Herorona-Jleitonuna.
HecoOcTBeHHBIM HHTErpa.

Yucnossle psanbl. [IpuzHakn cxogumMocCTH.
Crenennsie psiibl. O0IACTh CXOIUMOCTH.

3amaya Kommn.

OOmiee pemieHre JUHEHHBIX OJHOPOAHBIX U depeHInanTbHbIX
ypaBHEHUI BTOPOTO MOPSAKA C TOCTOSHHBIMU KO3(PPUIIHEHTAMHU.
56. Metoabl peuieHusi JTUHEHHBIX HEOAHOPOIHBIX AU(epeHIInaTbHBIX
ypaBHEHUI BTOPOTO MOPSAKA.
57. Pemenue 0OBIKHOBEHHBIX Iu((epeHIInanbHbIX YPAaBHEHHM BBICIIUX
HOPSIKOB.
58. OcHOBHbIE MOHATUS KOMOMHATOpuUkH. Pa3melieHus, mepecTaHOBKH U
COYCTaHMUS.

OCHOBHBIE MTOHSTUSA TEOPUU BEPOSATHOCTEM.
Knaccuduxanus ciyyaliHbIX COOBITHH.

Knaccuueckoe omnpegeneHue BEPOSATHOCTH CIYyYaHOTO COOBITHS.
CBolicTBa BEPOSATHOCTH.

Teopema ci10KeHUs BEPOSITHOCTEN.



63. TeopeMa yMHOXXEHUSI BEPOSTHOCTEM.

64. ®opMyIia MOJHOU BEPOSITHOCTH.

65. ®opmynsl baiieca.

66. Cxema u popmyna beprymu.

67. IlonsATHe cirydalHOM BEIWYMHBI. BUIBI ClIy4aliHBIX BEJINYMH.

68. [loHsTHE 3aKOHA pacTpPEAECICHUS CIyYalHOW BETUYUHBL.

69. @yHKIMSA U IUIOTHOCTh PACIIPENEIICHHS BEPOSITHOCTEN.

70. IucKpeTHBIE CIIyYalHbIE BETUYUHBI U 3aKOHBI UX PACIPEICICHHUS.
71. YucnoBble XapaKTEPUCTUKN TUCKPETHBIX CIyYailHBIX BEJIMYHH.
72. HenpepbIBHBIE Clly4ailHbIE BEJIMYMHBI M 3aKOHBI UX PaCIIpeIeICHUs.
73. UncnoBble XapaKTEPUCTUKU HENPEPBIBHBIX CIyYalHbBIX BEJIMYUH.
74. bBuHOMHANBHOE pacIpeeiICHHE.

75. PaBHOMEpPHOE pacIipeiesiCeHUE.

76. HopmanbHOE pacnpenesieHHe.

77. OCHOBHBIE MTOHATUS MaTEMATUYECKON CTaTUCTUKH.

78. Panpl pacnipeneneHus.

79. ToueyHble OLICHKH YNCIIOBBIX XapaKTEPUCTUK PACIIPEICICHUS.

80. IHTepBanbHbIE OLIEHKU U JOBEPUTEIBHBIE UHTEPBAJIBI.

81. KoaduimeHT koppemsiiuu 1 ero CBOMUCTBA.

82. IlapHas nuHelHas perpeccusi.

83. CrarucThuueckue runoTe3bl. Buapl runores u 3Tanbl UX MPOBEPKHU.

IIpumepHbIe TEMBbI pacyeTHO-TpapuYecKuX (KOHTPOJIbHBIX) padoT:
DJeMEeHTHI TMHEHHOM anreOpshl.

DNEeMEHTBI aHAIUTHYECKON T€OMETPHUU.

Huddepennmansaoe ucunucieHue GyHKINN.

KomrutekcHble uncia.

WNuTerpanbHOe ncUrcieHne (pyHKITHiA.

. Pannr

7. Teopust BEpOSITHOCTEN.

8. Maremarnueckasi CTaTUCTHKA.

LR W

IIpumepHsbIe 3a1aun:
1. Haitgure Bce BO3MOXKHBIE IPOU3BEAECHUS MATPULL:
0 1 20

'1—13} 0o -11 C=|-1 2 0 5 1
A= B= D=
2 0 2 [1 1} 1 -4 10 M
2. Pemure cucteMsl ypaBHEHUI:
2x—y+z=0, 2x—y—4z=0,
3x+12y-3z=1, {3x+12y—-6z=1,
4x-3y—z=2; 4x-3y—-8z=2.

3. Hansr Touku: A(0; 1; —1), B(1; —1; 2), C(3; 1; 0), D(2; —3; 1). Haitqute
o0wvem mupamuasl ABCD u ee Boicoty BH.

4. HalimuTe nepuMeTp W IUIOLIAJb TPEYTOJIbHUKA C BEPIIMHAMHU B TOYKAX




AC11-2) B(-3-1-3), C(-7;3-5)

5. Haiinure yrom Mexay IIOCKOCTIMU

6. Beruncnure npenensr:

2x
lim @ im 3+X0+7x i [+cos 2x hm(x =5 j lim 2x—e'sinx
x—0 x2—27x , x—>0 5x2+9x_2, x—0 ctgx x>0\ §4 x ’ =0 2x° _ 5y

5

7. Halimute mpon3BOIHBIE (PYHKITHIA:

1
y= farcctgé f(x)=1log, Xy
5 X, 2-x

y=x"+3x’

4xr 4y 0=

3
X

X

6x—2y+z=6 ,; 3x—y-z=0_

m xyZ +3y_5x2 =9 y:xarccosx
8. Uccnenyiite GyHKIIMU U IOCTPOUTE UX TpadUKH:

x*—16
9. Uccnenyiite Ha SKCTpEeMYM (PYHKITHH:
z=x"—y*+32x+4y. z=x" -y’ ecm Y =12-4x

10. UccnenyiiTe Ha CXOOMMOCTb YUCIIOBBIE PSIbIL:

0

2.

n=1

2

0

i n

n - (n - 1)2
2)1+1 ; n'
’

n=l1
9

n2+16 n=1
b

5

2n* +3

5+4n? +2nj

11. HaitauTe NpoMeKyTKH CXOJUMOCTH PAJIOB:

Z“’: x" i (x-2)

4" (n+1) = (n+3)

12. Pemure nuddepeHunanbHbie YpaBHEHUS:

(Sy—Sny)w’:2xy2 +2x, xya’y:Q‘c2 —yz)z’x, 2xy"=y", y"+2y'=3y=0.

13. Tpu cTpenka B OOAMHAKOBBIX W HE3ABUCUMBIX YCIIOBUSX MPOU3BOIAT MO
OJTHOMY BBICTpPEIy MO OAHOM W TOM ke Ienu. BeposTHOCTh MOpakeHUs 1EIu
nepBbIM cTpesikoM pasHa 0,9, Bropeim — 0,8, Tpetbum — 0,7. Halinure BepoSATHOCTh
TOTO, YTO: &) TOJIbKO OJMH M3 CTPEJIKOB MOMAJET B 11eJb; 0) TOJBKO JIBa CTPEJIKa
NomajieT B 1eJb; B) BCE TPU CTpEJKa MOMAIyT B LEJb; I') XOTA Obl OJUH CTPEIOK
nonaj B LEb.

14. Tpu cTaHka NPOU3BOJAT MPOAYKIHUIO, IPUYEM, IEPBBIMA U BTOPOIl CTAHOK
BbITyckatoT 1o 30%, a Ttpetuit mo 40% Bceil mpoaykuuu. bpak B ux MpoayKuu
cocTaBisieT cooTBeTcTBeHHO 1%, 2% u 3%. Haiigute BeposSTHOCTH TOrO, 4YTO
CITy4aiiHO BRIOpaHHOE M3/CNINE 0KA3JI0Ch OPAaKOBAHHBIM.

15. Haigute MaremMaTH4ecKOoe OXHUIAHHUE, OUCIIEPCUI0 U CpeIHEe
KBaJpaTuyeckoe 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. Haitgure MaTeMaTu4eCcKoe OXXHJaHUE, JACTIEPCUIO u
CpeaHeKBaapaTnyeckoe oTkiioHenne CBX, ecnu:
0, x<-1, 0, x<0,5,
p(x)=12x+2, -1<x<0, F(x)= 21 pscx<t,
0, x>0; I, x>1.

a)

6)




17. Crpenok mnpou3BOAUT 6 BBICTPENOB MO MHUIIEHU. BepoaTHOCTH
nonajgaHvs B MUIIEHb B KaxaoM ciiydae paBHa 0,7. HaliguTe BEpOATHOCTH TOTO,
YTO OH ITOMAJIET B MUIIICHE: a) 3 pa3a; 0) MeHee TpeX pa3; B) He OoJiee MATH pas.

18. JlaHbl 3HAYEHUS CITy4alHOUN BEJIMYMHBIL:

70 90 62 73 86 82 91 73 87 95 95 78 81 78 68 62 58 85 58 83 75 57 77 98 56 70
81 6572 658576726393 78979092 576084978371 677586668071 90
64 72 8583 91 70 88 95 95 77 85 78 68 62 58 85 58 83 78 57 70 98 56 77 81 60
79 66 8578 77 66 93 78 97 90 92 57 60 84 97 83 71 67 75 83 64 80.

ITocTpoitTe BapyuallMOHHBIN PSA.

3anuimTe U TOCTPOUTE IMIUPUUECKYIO (DYHKIIMIO paclpeieNeHus.

[TocTpoliTe MOMUTOH UM TUCTOTPaMMY YacToOT.

Havinure Mmony u meauany.

HalimuTe 4uciaOBBIE XapaKTEPUCTHUKHA CTaTHCTHYECKOIO pacHpeieeHUs:
BbIOOpPOUHOE CpefHee; BBIOOPOYHYIO JAMCIEPCHIO; BBHIOOPOYHOE  CpeaHee
KBaJIpaTHYECKOE OTKJIOHEHHUE.

Haiigure ToueuHble OLIEHKU MTapaMeTPOB PACHPEACIICHUS.

Haiigure naTEpBaIbHBIE OLIEHKU MAPAMETPOB PACTPEACICHUS.

19. IIpoBomuiics KOHTPOJIBHBIM CpE3 MO BBISIBICHUIO CKOPOCTH YTEHUA Y
rpynmnsl gereid or 6 no 10 ser. Haaure CTaTUCTHYECKYI0 3aBUCUMOCTD MEXKIY
BO3pacToM pebeHka X (JIET) U CKOPOCTHIO €ro YTeHus ¥V (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

YCTaHOBUTE CTAaTUCTUYECKYIO 3aBUCHUMOCTb MEXK]y 3HAUCHUAMU IPU3HAKOB
X u V. TlpoBepsTe THMOTE3Y O PABEHCTBE HYIIO KOIPPUIIMEHTAa KOPPEINISIHU
FeHEepajJbHOM COBOKYMHOCTH. [loCTpoiiTe KOppEISIIUOHHOE TOJIE W MPSMYIO
perpeccun V Ha X.
20. Pe3synpraThl IpOMEXYTOYHOW ATTECTALMU CTYACHTOB IO JWCUUILIMHE
BBICIIIAs MATEMATHKA TPUBEICHBI B TAOIUIIE:

CryneHt 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
OTMeTKa 8 8 8 5 4 3 4 6 9 7 7 4

Ha ypoBne 3naunmoctu 0,05 mpoBepbTe TUMOTE3Y, YTO OTMETKU CTYJACHTOB
pacrnpeneneHbl HOpMaJIbHO.

IIpuMepHbIe 3a1aHUA AJIs1 TECTUPOBAHUA:
1. Ecam Bce 3neMEHTBI CTPOKM KBAaJPAaTHOM MaTpPHIbl PaBHBI HYIIO, TO

ONpeIeNIUTENb MATPHULIBL:
Bapuanmuvr omseemos: 1) pasen 0; 2) He cyiecTByeT; 3) paBeH 1.




2. Ecim k »o»nemeHTaM CTPOKM KBaJpaTHOW Marpuilbl MPUOaBUTH
COOTBETCTBYIOIIME IEMEHTHI JPYrod €€ CTPOKH, YMHO)KCHHbBIE Ha OTIMYHOE OT
HYJISl YUCIIO0, TO:

Bapuanmur omeemog:

1) onpenenutens OyaeT paBeH HYIIIO;

2) onpenenuTens He U3MEHUTCS;

3) onpenenuTesib U3MEHUT 3HAK;

3. Cucrema JMHEHHBIX anreOpanyeckuX ypaBHEHUH  Ha3bIBaeTCs
OIHOPOJIHOM, €CJIH:

Bapuanmui omeemos:

1) cBoOOHbBIE YIIEHBI BCEX €€ YPABHEHUHN PaBHBI HYJIIO;

2) OCHOBHAsI MaTpHIla CUCTEMbI BHIPOXKICHA;

3) x0Tt ObI OAMH U3 CBOOOAHBIX YICHOB YPAaBHEHUHN pPaBEH HYIIO.

4. Cucrema ypasenuii ¥~V =0 y 2x=2y=0
Bapuanmur omeemos:

1) onHoO pemieHue;
2) 0 pelieHui;
3) GeCKOHEUHOE MHOXKECTBO PEIICHUIM

HUMCCT:

5. 3HaueHHe IPOU3BOLHON (yHKImK Y = 28T 3X g royuke x =0 papHo:
Bapuanmui omsemos: 1) 0; 2) 2; 3) 6.

=arctg2X g rouge ¥ =-1 paBHO:

6. 3HaYeHUE MPOU3BOAHON DYHKIHH Y
Bapuanumuvr omseemos: 1) 1; 2) 0,2; 3) 0,4.

7. duddepennnan GyHkuun ¥ = In(x+ 3)) B TOYKE X = —2 MMeeT BU:
Bapuanmer omseemos: 1) & =0, 2) dv=dx. 3y dy=-05dx

8. DkcTpeMyMOM (PYHKIIMHM HA3bIBAIOT:

Bapuanmuer omeemos:

1) 3HaYeHUsT apryMeHTa, IPU KOTOPBIX MTPOU3BOIHAS (DYHKIIMK paBHA HYIIIO;
2) 3HayeHus (PYHKIIMU B TOYKAX JIOKAILHOTO MAaKCUMyMa M MUHUMYMa,

3) TOYKHM JTOKAITBPHOTO MaKCUMyMa U MUHUMYyMa (DYHKITHH.

_ 2
9. Cymma smauennii Qynkmum Y =% —13x7+36

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

A3 2
10. Touxa mepern6a dyuxmun ¥ =2 ~6X7 —18x yapyy.

Bapuanmuor omseemos: 1) 0,75; 2) 0; 3) -22.

11. Yron B (B rpagycax) TpeyroJibHHKa C BEpIIMHAMU B TOYKAX
B(:5) y CO:1) paBeH:

Bapuanmur omseemos: 1) 120; 2) 60; 3) 90.
]\7(6; —2;3) " D(S;

B TOYKax SKCTpeMyMma

AQ2; 2),

12. Ecny u3BeCTHBI TOYKH
BekTopa DC paBHa:
Bapuanmuvr omseemos: 1) 9; 2) 5; 3) 11.

~%-5 ), TO CyMMa KOODP/IHHAT

13. Mogynb CKalsSpHOTO HPOM3BENeHHsS BEKTOPOB ¢ (5:0:-5) y bE5:7:5)
paBeH:



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

14. Tlepumerp mnapasmienorpaMma C BEPIIMHAMM B TOYKax
B(-3;-1;-3) ,; C(-7;3;-5) paBeH:
Bapuanumuvr omseemos: 1) 18; 2) 9; 3) 27.

AE11;-2)

15. Momyab CMEIIaHHOTO TMPOM3BENCHHs BekTopoB ¢ =K~3/ b=2%k y
c=k+5i+j paBeH:
Bapuanmur omeemos: 1) 36; 2) 6; 3) 0.
16. 1an TpeyroyibHUK ¢ BepirHamu B Toukax A (1; 12), B(7; 1) u C (-3; -3).
VYpaBHeHue cTopoHbl BC UMeeT BUA:
Bapuanmet omeéemos: 1) 11x+6y=83=0.9y 2x=5y=9=0. 3y y=5x-8
17. Jlan TpeyrojabHUK ¢ BepiinHamu B Toukax A (1; 12), B(7; 1), C (-3; -3).
YpaBHeHUe Menuanbl BM uMeeT BUAL:
Bapuanmor omeemos: 1) 3X=2y+3=0.9) x=y+4=0. 3y Tx+16y-65=0
18. T'eomeTprueckoe MECTO TOYEK, MOIYJIH PA3HOCTEH PACCTOSHHUI OT
KOTOPBIX /10 (POKYCOB PaBHbI, HA3bIBAIOT:
Bapuanumuvr omseemos: 1) annuncowm; 2) runep6osioit; 3) napadboioil.
19. T'eomeTpuueckoe MECTO TOYEK, CyMMBbI PACCTOSSHUM OT KOTOPBIX 10
(OKyCOB paBHbI, HA3bIBAIOT:
Bapuanumuvr omseemos: 1) annuncowm; 2) runep6osioit; 3) mapadboioil.
20. Aprymenr uncia Z =551 (B rpajycax) paBeH:
Bapuanumuvr omseemos: 1) 45; 2) —45; 3) 135.
21. Aprymenr uncia Z =—>+5 (B rpajycax) paBeH:
Bapuanmur omeemos: 1) 45; 2) 135; 3) —45.

2 _
22. ®okyc kpuBoii ¥ T 10x yveer KOOPJMHATHI:

Bapuanumwvr omseemos: 1) (5; 0); 2) (2,5; 0); 3) (0; 2,5).

2 2 _
23. BonbImast och smmamnca * T16y° =16

Bapuanumuvr omseemos: 1) 4; 2) §; 3) 16.
24. Iomueiit quddepennuan GyHKIUA
Bapuanmui omeemos:

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

_ 3x

paBHa:

U=XVZ ymeer BUL;

Z = —
25. 3nauenue mnonHoro guddepeHnuana GyHKIUHA 2V B touke (2;-1)
pPaBHO:
Bapuanmuor omeemos:
1) dz =—1,5dx + 2dy £ 2) dz = —1,5dx+3dy; 3) dz =3dx—2dy
-1 3
In” xd
26. 3HaueHue uHTErpana I o e paBHO:
4
Bapuanmer omeemos: 1) 0-23Inx+C. 2y 4In* x+C; 3) 0.25In" x+C
27. O0beM Tena, MOJYYEHHOTO B pe3ysibTaTe BpallleHus BOKpyr ocu Ox

2 2
dburypbi, orpanndennoii kpupoi *¥ 9V =36 papen:

Bapuanmur omeemos: 1) 16m ; 2) 8n ; 3) 1210



28. Ilnomans (uUrypsl, OrpaHMYeHHONW numHmsmu ¥ =2 y 2X+y—=3=0

paBHa:

Bapuanmur omeemos: 1) 2,55; 2) 5; 3) 3,75-4In2

= 5+n

n=1

29. Ecmm psan V05" cxomures, To Haiimure BTOPOM €ro 4J€H, a €CIu
PacXOAUTCS, TO HAMAUTE NEPBBIN €TI0 WICH:

Bapuanumuvr omeemos: 1) 14; 2) 7; 3) 672 .

30. Cymma LenbIX 4McCeN, MPUHAJIEKAIIMX WHTEPBAIY CXOAUMOCTH psiaa
= (x-1)0,3"
S l-tjor
=R , paBHa:

Bapuanmuvr omseemos: 1) 7; 2) 21; 13.

= (x+5)
31. Paguyc cxomumocTH paga  "+3  pasen:
Bapuanumuvr omeemos: 1) 7;2) 1; 13.

32. O61ee peleHne ypaBHeHHs 2 '=x+y+1 pveer Bun;

2 2 2
Bapuanmei  omeemos: 1) Y ¥ =Cx. 9 (r=x) = Cx ;0 3)
y=05xInx—-0,5+2Cx

" _ 2x
33. YacTtHoe pemrenne ypapHenns ¥ 4V =4€" yveer Bu:

_ 2x _ ,2x — 2x
Bapuanmul omeemos: 1) Y =4€";2) y=e" . 3) y=xe™

34. Eciou y(0)=5 " J’(Tf):3, TO YaCTHOE PEIICHHE ypaBHEHHS y'+9y=0
MMEET BU/I:
) r= 5cos3x +sin3x. 2) Y= sinx —5cosx. 3) V= sin3x —5cos3x

35. BeposSITHOCTh KOMaHJbl CIIOPTCMEHOB OJIEPKaTh MOOEIy B KaXKIOM H3
Tpex matueit coctapisetr 80 %. BepoaTHOCTh TOT0, UTO KOMaHAa MPOUTPAET XOTS
OBl OIMH MaT4, paBHA:

Bapuanmwvr omseemos: 1) 0,488; 2) 0,8; 3) 0,2.

36. Eciu BeposSITHOCTh TOTO, YTO pabOTOCHOCOOHOCTh YeOBEeKa Ha
OPOTSKEHUU pabovyero JHsS HE OTKJIOHAETCS OT HOpMbI, coctasiser 30 % mpu
aucriepcuu 9, To 10MycTUMasi BeJTMYMHA €€ OTKJIOHEHUSI OT HOPMbI pPaBHA:

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

37. llokymnarenb ¢ OMUHAKOBOM BEPOSTHOCTHIO 0,5 MOXET MOCETUTh OJWH U3
JIBYX MarasuHoB. BeposTHOCTh mpHoOpecTH HEeOOXOJUMBIM eMy TOBap B MEPBOM
marazune coctasisier 0,6, a Bo BTopoM — 0,8. BepodaTHOCTb TOTO, UTO TOBap ObLI
npuOOpETEeH B MEPBOM Mara3uHe, paBHa:

3 4
Bapuanmer omseemos: 1) 0,48;2) 7;3) 7.
0 x=<0,
38. Eciu F(x) =40,5x, 0 < x < 2, TO BEpOATHOCTb TOro, uro CBX mpumer
1, x = 2,

3HaUCHHE U3 TPOMEKYTKA [1:3) paBHa:
Bapuanmuvr omeemos: 1) 0,3; 2) 0,7; 3) 0,5.



39. Crpenok mpou3BOAUT 6 BBICTPENOB MO MUIIEHU. Eciu BEpOSTHOCTH
HEMOoMNaJaHusl B MUILIECHb B KaxaoM ciiyyae coctaBisieT 30 %, TO BEpOATHOCTh
TOTO, YTO OH MOMAJET B MUILIEHb MEHEE TPEX pa3, paBHa:

Bapuanumwvr omseemos: 1) 0,3; 2) 0,07; 3) 0,7.

40. Ecnu Opak npu NOpoOU3BOACTBE MpOAYKIUU cocrtaBiser 1,5 %, 1o
HaMBEPOSTHEHIIIEEe YUCIIO OpaKOBAaHHBIX U3AEIHM B mapTuu u3 30 MTYyK paBHO:

Bapuanmuvr omseemos: 1) 0; 2) 7; 3) 1.

6.1.2. IIpoMe:KyTOUHOM aTTEeCTALMH

IIpuMepHBIN NepeYeHb BOMPOCOB, BLIHOCUMBbIX HA IK3aMeH
2 cemecTp

. [Tonsitue marpunel. Buasl marpuil.
. JIuneiinbie onepaunn Haa Marpuriamu. Onepaiusi TpaHCIIOHUPOBAHUS.
. [TpousBeneHne Marpuil.
. DIIleMeHTapHbIe MPeoOpa30BaHUS CTPOK (CTOIOIIOB) MATPHUIIHI.
. Berancnenne onpenenurenei 2-ro v 3-ro NOpsiAKOB.
. CBOIICTBa OMNpEIEIUTENECH.
. MuHOpBI U anredpanyecKkue AOMOITHEHHUS.

8. PaznoxeHue onpenenuTens MO 3JIEMEHTaM MPOU3BOJIBHOM CTPOKH WIIU
cTonoma.

9. IloHsATHE CUCTEMBI TUHEUHBIX YPABHECHUIA.

10. Perienue cuctem JIMHEWHBIX ypaBHEHUH ¢ moMolisio popmyn Kpamepa.

11. Pemienue cucteM JUHEHHBIX ypaBHeHU Metoaom ["aycca.

12. BekTopbl: OCHOBHBIEC MOHSATHUS U BUJIBI.

13. JIunelinble onepanyy HaJl BEKTOPAMHU.

14. CxansipHoe pou3BeI€HUE BEKTOPOB U €r0 CBOWCTBA.

15. BexropHOoe npon3BeeHUE BEKTOPOB U €TI0 CBOMCTBA.

16. BextopHO€E pON3BEACHNE BEKTOPOB, 3aJaHHBIX KOOPAUHATAMHU. YCIOBUE
KOJUIMHEAPHOCTH BEKTOPOB, 33JJaHHBIX KOOPAHHATAMH.

17. CmemanHOE IPOU3BEAECHUE BEKTOPOB U €TI0 CBOMCTBA.

18. CMmemaHHOE€ MPOU3BEACHUE BEKTOPOB, 3aJAHHBIX KOOPAMHATaAMHU.
VYcioBre KOMIUTAHAPHOCTH BEKTOPOB, 3a/IaHHBIX KOOPJMHATAMHU.

19. IlpumeHeHHE BEKTOPHOIO M CMEIIAHHOTO MPOM3BEICHHUM IS
BBIYKCIICHUS IJI0MIa el U 00BEMOB.

20. OcHOBHBIE BUbl YPABHEHUH MPSMON HA IIOCKOCTH.

21. B3aumHo€e pacnoyioKeHUe MPsIMbIX Ha MJIOCKOCTH.

22. llpsmas Ha ocKoCTU. PaccTosHME OT TOUKHU A0 MPAMOI.

23. Ilnockocth. OCHOBHBIE TUIIBI YPABHEHUM TJIOCKOCTH.

24. OO11iee ypaBHEHHUE TIIIOCKOCTH.

25. B3anmHoO€e pacnoyioKeHUe MI0CKOCTEN.

26. YacTtHple ciiydyau OOIIEro ypaBHEHHUS IUIOCKOCTH  (HEMOJHBIE
YpaBHEHUS).

27. llpsamas B npoctpancTBe. KaHOHMUYECKOE YpaBHEHUE MTPSMOM.

28. PaccTosiHME OT TOUKHM O MPSIMOM B TPOCTPAHCTBE.

NN N W~



29. BzanmHoO€E pacnoyioKeHUe MPSIMOM U MIIOCKOCTH.

30. Knaccudukarus KpuBbIX BTOPOTO MOPSIKA.

31. YpaBHEeHUE U TapaMETPhI IUIUIICA.

32. YpaBHEHHE U NTapaMeTPhbl TUIEPOOIIBL.

33. YpaBHEeHME U TapaMeTpbl NapadOoJIbI.

34. IloBepxXHOCTH BTOPOTO MOPSIKA.

35. KommekcHble uncna. opmbl peacTaBlIeHNs] KOMIUIEKCHOTO YUCa.

36. Onepanuuu HaJ KOMIJIEKCHBIMU YHUCIIAMU.

37. Pemenue anreOpanyecKux ypaBHEHHUM Ha MHOXKECTBE KOMILJIEKCHBIX
quced.

38. [lonsaTue GpyHkUM ogHOM nepemeHHou. [ paduku GyHKIMIA.

39. TlonsTHe QPyHKIIMN HECKOIBKUX MEPEMEHHBIX.

40. Omnpenenenue npenena GyHKIIUU.

41. HenpepbIBHOCTD (PYHKIIHH.

42. AcuMnToThl YHKITUN OJTHOM TIEPEMEHHOM.

43. OmpeneneHue Mnpou3BoAHOU. ['eomeTpuueckuil U (U3MUECKHUI CMBICIT
IIPOU3BOJHOM.

44. TlpousBogHasi (PyHKIIUM OJHON mMepeMeHHOU. Tabmuiia mpou3BOAHBIX
OCHOBHBIX 3JIEMEHTAPHBIX (PYHKITUH.

45. IlpaBuna nuddepeHpoBaHusl.

46. [IpousBonHas CI0KHON (PYHKIUU.

47. ITpaBuio Jlonurans.

48. UccnenoBanue pyHKIMI U MTOCTpOEHUE TPa(UKOB.

49. Ilonsitue auddepenuana GyHKIUU OJHON TEPEMEHHOM.

50. [Ipon3BoHbIE BBHICIIUX HOPSIKOB.

51. luddepenimansl BEICIINX MOPSIIKOB.

52. YacTHbie PON3BOAHBIC (DYHKIIMA HECKOIBKUX TIEPEMEHHBIX.

53. DkcTpeMyMbl GYHKIIMH OTHOM MepEMEHHOM.

54. DxcTpeMyMbl (YHKIIMH HECKOJIBKUX MEPEMEHHBIX.

55. IlepBooOpazHass ¥  HeompeleNeHHbIH  uHTerpain.  Tabnuia
HEONPEJEICHHBIX UHTETPaJIOB.

56. BepluucineHwe HEONPENEIIEHHOTO HMHTErpajga METOJOM  3aMEHbI
IIEPEMEHHOU.

57. BpluKClIieHHE HEOINPEAEIEHHOIO MHTErpajia METOIOM HHTETPUPOBAHUS
0 YaCTSIM.

58. IloHsTue oOnpeaeNeHHOro UHTerpaga. [eoMeTpUYecKuid CMBICI
ONPEJEIICHHOIO NHTErpaa.

59. ®opmymna Herorona-Jleiioauna.

60. Yucnossle psaabl. [Ipu3Haku cXoauMoCTH.

61. @ynkuoHanpHbIe psiabl. Haxoxkaenue o0nacTu CXOAUMOCTH.

62. Paznoxxenue QyHKIMIA B CTEICHHBIC PSIIbI.

IIpumepHBIN NepeYyeHb BONPOCOB, BBIHOCMMbIX Ha dK3aMeH
4 cemecTp



1. OcHoBHBIC TOHATHS Teopuu AuddepeHInanbHbIX YpaBHCHHUHA. 3aada
Komm.

2. OcCHOBHBIE METOABI pELICHUS OOBIKHOBEHHBIX AU(depeHIInaTbHBIX
YPaBHEHHM.

3. OOmee pemieHre JUHEWHBIX ONHOPOAHBIX JAU(PPEpEeHIINATBHBIX
YpaBHEHUH BTOPOTro MOPSAKA C HOCTOSHHBIMU KO3(PPUIMEHTAMHU.

4.  Crpykrypa  oOmiero  pemieHdss  JUHEWHOrO0  HEOIHOPOIHOIO
b depeHnanbHOr0 YpaBHEHHsI BTOPOTO MOPSIIKA.

5. Meronbl peuieHHs] JIUHEHHBIX HEOAHOPOIHBIX AU(PEpeHIINaATbHBIX
YPaBHEHHI BTOPOTO MOPSAKA.

6. Pemienne OOBIKHOBEHHBIX AH(GEepeHIIMATbHBIX YpPaBHEHUU BBICIIUX
HOPSIJIKOB.

7. Teopernueckue OCHOBBI pelieHUs CcUCTeM auddepeHInanbHbIX
YPaBHEHHUM.

8. Metonpl pemieHus cuctem aupdepeHInalbHbIX ypaBHEHUH.

9. OCHOBHbBIE MOHATUS KOMOMHATOpHKHU. Pa3mellleHusi, MepecTaHOBKU U
COUYETAHUS.

10. ITpremsl perieHurs: KOMOMHATOPHBIX 3a]1ay.

11. OcHOBHBIE TOHATHS TEOPUH BEPOATHOCTEM.

12. TTonsitue u knaccupuKaLus CIy4alHbIX COOBITHIA.

13. TToaxomb!l K ONpeeIeHUI0 BEPOITHOCTU CITy4YaiHOTO COOBITHS.

14. Kiaccuueckoe omnpenerneHue BEpPOATHOCTU CIyYaHOTO COOBITHS.
CBolicTBa BEpOSITHOCTH.

15. Onepanuu HaJ COOBITHSIMMU.

16. Teopema clioKeHUSI BEPOSITHOCTEM.

17. Teopema yMHOXKEHUSI BEPOSTHOCTEM.

18. ®opmyna nOIHON BEPOSATHOCTH.

19. BepostHocTu runore3. @opmynel baiieca.

20. Cxema u ¢popmyna bepuymiu.

21. JlokanpHas 1 MHTErpaJIbHAs TeopeMsl Jlamnaca.

22. IloHsTHE Cny4yailHOW BENUYMHBL. BB CITy4yallHBIX BEIUYMH.

23. [loHsiTHEe 3aKOHA pacHpeleseHHs CIy4ailHOM BEJIMYMHBI U CIIOCOOBI €T0
3a1aHUsl.

24. OyHKUMSA U INIOTHOCTh PACIPEAEIICHUS BEPOSATHOCTEM.

25. JIucKpeTHbIE CITy4allHbIE BETUYUHBI U 3aKOHBI UX PACIPEICTICHHUS.

26. YnucnoBble XapaKTEPUCTUKU JUCKPETHBIX CIIyYalHbIX BEJIMYUH.

27. HenpepbIBHBIE ClTy4ailHble BETUYUHBI U 3aKOHBI UX paclpeeICHUs.

28. YncnoBele XapaKTEPUCTUKN HEMTPEPBIBHBIX CIyYaHBIX BEJIHYMH.

29. buHOMMAIIBHOE pacIpeeICHUE.

30. Pacnpenenenne Ilyaccona.

31. PaBHOMEpHOE pacrpeeneHue.

32. IlokazarensHoe pacnpeneneHue. OyHKIMSA HAIEKHOCTH.

33. HopmanbHOE pacnpeneieHue.



34.

OcHOBHBIE

pacrpeneneHusl.
CraTtuctuueckrue OLUEHKH IMapaMeTpoB pacnpeaeseHus. Buasl o1ieHOK.
ToueyHble OLICHKH YHCIIOBBIX XapAKTEPUCTUK PACIIPEACICHUS.
HHTepBaIbHBIE OLIEHKN U JOBEPUTEIBbHBIE NHTEPBAJIBI.

[loHATHE O CTATUCTUYECKON U KOPPEISLIMOHHOMN CBS3U.
KoapduumeHnt koppensiiuu 1 ero cCBoMcTBa.
ITapnas nuHeHas perpeccust.
Craructrueckue runoressl. Buael runores.
OCHOBHBIE dTallbl IPOBEPKH CTATUCTUYECKOU TMITOTE3BI.

IIpoBepka rurnoTes3 0 YUCIOBBIX 3HAYEHUAX APAMETPOB PACIPEACICHUS.
Crartuctudeckne KpUTepUn COMIACHSL.

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

[IpoBepka

COBOKYITHOCTH.

NOHITUS MaTEMaTU4ECKOU CTaTUCTUKHU. Psannl

ITuioTe3bel O  3aKOHC  pacCIIpCACIICHHUHN reHepanLHoﬁ

6.2. lllkana oueHUBaHUA Pe3yJbTATOB NMPOMEKYTOYHON aTTeCTALMU H
KPUTEPHUH BbICTABJICHUSA OLIEHOK

IIpomeskyTouHasi aTTEeCTALMSA: IK3AMEH

dopma
KOHTPOJIS

TTokazarenu
OLICHUBAHUS

KpI/ITepI/II/I BBICTABJICHUA OLICHOK

[Ixama oneHUBaHUA

O9K3aMCH

MMPaBUJIBHOCTDH
" IIOJIHOTA
OTBCTa

JaH TpPaBWIbHbIMA, IOJHBIM OTBET Ha
MOCTaBJICHHBIN BOIIPOC, MOKa3aHa
COBOKYIHOCTb OCO3HAHHBIX 3HAHHUU IO
JUCLMIUIMHE, I0KAa3aTeJIbHO PAaCKPBITHI
OCHOBHBI€ TOJIOKEHUSI BOIIPOCOB; MOTYT
6I>ITI) JOIMYIICHBI HEOO0YCThI,
WCIIPABJIEHHbIE  CaMOCTOSTEIbHO B
IIpoLIeCcCe OTBETA

OTIIMYHO

JaH IIPAaBUJIbHBIM, HEJIOCTaTOYHO
MOMHBI OTBET Ha  ITIOCTaBJICHHBIN
BOIIPOC, IIOKA3aHO YMEHMUE BBIIECIUTH
CYIIECTBEHHbIE W  HECYUIECTBEHHBIE
MIPU3HAKH, [IPUYMUHHO-CIIEICTBEHHBIE
CBSI3H, MOTYT OBITh  JIOMYIICHBI
HEJI0YEThI, UCIPABICHHBIE C IOMOILBIO
MPENOJABATENS

XOpOIIIO

JaH HCJOCTAaTOYHO HpaBHJ’IBHBIfI u
ITOJTHEIN OTBCET, JIOTHKa u
IOCICa0BATCIIBHOCTD U3JI0KCHUA UMCIOT
HapymcHus; B OTBETC OTCYTCTBYIOT
BBIBOBI

YAOBJICTBOPUTCIIBHO

OTBET MpeACTaBIsET coboi
pa3po3HEHHbBIE 3HAHUA c
CYIIECTBEHHBIMU OIIMOKaMH o
BOIIPOCY; IIPUCYTCTBYIOT
(dbparMeHTapHOCTb, HEJIOTUYHOCTh
HU3JTOXKCHUA, JOIIOJIHUTCIIBHBIC nu

HEYJI0BJIETBOPUTEIHHO




YTOUYHAOIUC BOIPOCHI HC IMPUBOAAT K
KOPPEKIIMH OTBETa Ha BOTIPOC

7. PecypcHoe o0ecrniedeHue Q1 CHUNINHBI

7.1. JIuieH3UOHHOE U CBOOOJHO PAacpoOCTPaHsieMoOe IPOrpaMMHOe
o0ecrieueHue

[lepedeHb TUIEH3UOHHOTO U CBOOOJHO PacHpOCTPaAHIEMOr0 IPOrpaMMHOTO
obecrieyeHus:

1. JIurten3usg Ne217800111-ore-2.12-client-6196

Boinana «®I'bOY BO Cankr-IletepOyprekuii yausepcutet I'TIC MUC
Poccum» Ha nmpaBo ucnonb3oBanus: Astra Linux Common Edition penu3 Open

Cpox aeiicTBus: O€CCpOUHO

2. Jlunensus Ne217800111-alse-1.7-client-medium-x86 64-0-14545

Brigana «®I'bOY BO Cankr-IlerepOyprekuit ynusepcuter ['TIC MUC
Poccum» Ha nmpaBo ucnonb3oBanus: Astra Linux Special Edition

Cpok aeiicTBus: 0eccpoyHO

3. Jluuensusa No217800111-alse-1.7-client-medium-x86 64-0-14544

Boinana «®I'bOY BO Cankr-IletepOyprekuii yausepcutet I'TIC MUC
Poccumn» Ha npaBo ucnonb3oBanus Astra Linux Special Edition

Cpox aeiicTBus: O€cCpoyHO

4. T1O «P7-Odwuc. IlpodeccroHanbHbIM»

Boigana: «®I'BOY BO Cankr-IlerepOyprekuii yauepcurer MUC Poccuny

Cpok aeiicTBus: O€CCPOUHO.

7.2. IlpodeccuoHanbHble 0a3bl JAHHBIX M HH(POPMAILHOHHbIE
CIIPaBOYHbIE CHCTEMBbI

1. ®enepanbublii nmopran «Poccuiickoe obOpazoBanue» http://www.edu.ru/
(cBOOOIHBIN AOCTYII).

2. Nndopmanmonnas cucrema «EauHOE OKHO JOCTyNa K 0Opa3oBaTelIbHBIM
pecypcam» [DnekTpoHHbI pecypc]. — Pexum mocrtyma: http://window.edu.ru/
JOCTYTI TOJIBKO MOCJIE CAMOCTOSATEIBHON PErucTpaIim.

3. Hayunas osnextponHas Oubnunoreka «eLIBRARY.RU» [OnexrpoHHbii

pecypc]. — Pexum goctyma: https:/www.elibrary.ru/ 1OCTymm TOJNBKO TMOCHE
CaMOCTOSITEIIBHON pEeruCTpalliy.
4, DOnekTpoHHass ~ OmOnImMoTeKka  yHHUBepcuTeTa  http://elib.igps.ru/

(aBTOpU3OBaHHBIN AOCTYII).
5. DnekrtpoHHo-OMOmuoteunass  cucteMa «3IObBC IPR  BOOKS»
http://www.iprbookshop.ru/ (aBTopu30BaHHBIN HOCTYII).

7.3. JIuteparypa



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

OcHoBHas JguTEpaTypa:

1. Boiciass maremaruka. Kypc nekmuii ¢ npumepamu u 3aaadamu [Tekcr]:
yuebHoe nmocobue. U.1 / b.B. 3abopckuii [u ap.], 2015. - 200 c. Pexxum gocrymna:
http://elib.igps.ru/?47 &type=card&cid=ALSFR-977f4513-0bc0-43b4-8¢3b-
9d196d048d30

2. Beiciras maremaruka. Kypc meknuii ¢ nmpuMmepamu U 3agadamu [Tekcr]:
yuebHoe nocobue. U.2 / b.B. 3abopckuii [u ap.], 2016. - 192 c. Pexxum nocryna:
http://elib.igps.ru/?64&type=card&cid=ALSFR-7b104¢69-bdca-4077-9ffa-
41da3c97aalc&remote=false

3. Beicmmas wmaTemaTHKa: MPAKTUKYM 110 BBINOJHEHUIO PacYeTHO-
rpadguyeckux padot: yueOHoe mocobue: [rpud MUC] Tpodbumeny E.H. [u ap.]
W3narensctBo: Cankr-IletepOyprekuit yuusepcurer ['TIC MUYC Poccun, CaHkT-
[TerepOypr, 2022. — 448 c. Pexxum noctymna:
http://elib.igps.ru/?18&type=card&cid=ALSFR-d71539¢d-bcfc-415a-b02d-
97ct51ae0769&remote=false

JlonoiHUTEIbHAS JIUTEpPaTypa:

1. Kanuauna, Enena CepreeBna. COOpHHK 3a/1a4 110 BBICILIEH MaTeMaTHKe
[Texct]: yuebHoe mocobue. Y. 1 / E.C. Kanununa, T.A. Cenemenena, C.b.
XutoB; pen. O. H. UYwmxukos, 2015. - 108 c¢. Pexum pocryna:
http://elib.igps.ru/?41&type=card&cid=ALSFR-{687f41-8b10-4703-89ed-
60e0164da236

2. Tpodbumen, E. H. Cratuctuueckue Meroasl oOpabOTKH | aHaiIM3a
unpopmaruu B MS Excel [Tekct]: yuebnoe mnocobume. Y. 1. Meroas
OMHCATENIbHON CTAaTUCTUKH M TIPOBEPKH cTaTucTHueckux rumote3 / E. H.
Tpodpumen, B. f. Tpodpumen, C. I1. Epemenko; pen. 3. H. Unmxukos, 2017. —
192 c¢. Pexum pgoctyma: http://elib.igps.ru/?120&type=card&cid=ALSFR-
b4016686-4a20-4e82-a639-fc4a87d544d7&remote=false

3. Tpodpumen, E.H. Cratuctuueckue meroisl 0OpabOTKM M aHaNIM3a
nanpopmarimu B MS Excel [Tekcr]: yueOHOe mocoOue s KypCaHTOB,
CTYJICHTOB, MarucTpoB, aJbIOHKTOB yHHUBepcuTeTa. Y. 2. JlucrnepcHOHHBIN
aHanu3. MeTonbl M3y4YeHHs B3aUMOCBSI3eM W auHaMuKu mporieccoB / E. H.
Tpodpumen, B. A. Tpopumen; pea. O. H. Umxkukos, 2018. - 116 c. Pexum
noctyna: http://elib.igps.ru/?40&type=card&cid=ALSFR-ce4{6222-c02a-412a-
b4{f-5¢50c3cd3fcl &remote=false

4. HUcnons3zoBanne mnakera «MATHEMATICA» mnpu wu3yuyeHuu
MaremMaTudeckux gucuuiuiuH [Tekct]: yuyeOHoe mocobue: I'enk A.B.
N3narensctBo: Cankt-IletepOyprckuit  ynuBepcuter I[TIC MUC Poccun,
Cankr-IletepOypr, 2022 — 88 c. Pexxum noctyna:
http://elib.igps.ru/?7&type=card&cid=ALSFR-06077559-4dd8-484f-8915-
1c356f4a36f5&remote=false

7.4. MaTepuajibHO-TeXHUYECKOE o0ecreyeHue
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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

Jlist mpoBeneHusi U 00ECTICUEHUs 3aHITHH MCIONB3YIOTCS TOMEIICHUS,
KOTOpbIE TPEJCTABISAIOT COO0M y4ueOHBIE ayIUTOPUM JUIsl MPOBEACHHUS YUEOHBIX
3aHATHH, TMPEAYCMOTPEHHBIX  NPOTPAMMONM  CIENUAIUTETa, OCHAIICHHBIS
000OpyIOBaHUEM W TEXHHMYECKUMHU CPEICTBAMH OOYYCHHS: aBTOMATHU3MPOBAHHOE
pabouee MeCTO MpemnojaBaresisi, MapKepHas JOCKa, MYJIbTUMEAUNHBIN MPOEKTOP,
MI0Ca/I0YHbIE MECTa 00yJarOIINXCA.

Jlist  TipoBeeHHsST TIPAKTUUYSCKUX 3aHATHA HCIONB3yeTcs J1aboparopus
BBIYHMCIIUTEITLHON TEXHUKH.

[Tomemennst 11  CaMOCTOSATEIBLHON pabOTHl OOYyYarOmUXCs OCHAIICHBI
KOMITBIOTEPHON TEXHUKOW C BO3SMOXKHOCTBIO MOJKIIOUCHUS K ceTH «HTepHeT» U
o0ecriedeHrneM JTOCTyTa K 3JIEKTPOHHON WH(POPMAITMOHHO-00pa30BaTeIbHOM Cpere
YHHBEPCUTETA.

ABTOpBI: KaHIUJAT TENaroru4ecKux Hayk, poneHT Tpodumen E.H.;
KaH/IMJIaT MeJJarOrTHYecKuX Hayk, noueHt Cenemenena T.A.
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