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1 IIeJIl/I, 3ala'Yi U IVIAHUPYEMBIC PE3YyJabTaTbl oﬁyqunﬂ o IMCIOMIIJIMHE

Lemu: obecneunth y Oyayimiero croenuaiiucta (GOPMHUPOBAHHME JIOCTATOYHOTO YPOBHS
dyHIaMEHTAIbHONH MaTeMaTH4YeCKOW TOJATOTOBKM M BOOPYKUTh €r0 KOHKPETHBIMHU 3HAHUSIMHU,
YMEHUSMH W HaBBIKAMH, TMO3BOJISIOIMIMMH COTJIACOBATh (yHAAMEHTAIBHOCTh MAaTEMaTHYECKOTO
Kypca ¢ NPUKIAJIHOW HANPABIEHHOCTHIO; PA3BUTUE JIOTMYECKOIO, KOHCTPYKTUBHOIO, HarJIsJIHO-
00pa3HOro W ajJrOPUTMUYECKOTO MBIIIICHUS;, BHIPAOOTKAa YMEHHSI CAMOCTOSITEIFHO PACHIMPSTh H
yIayOasTh MaTeMaTHYeCKHE 3HAHHWS; OCBOCHHE HEOOXOJUMOro MaTeMAaTHUYECKOTO armapara,
MTOMOTAIOIIETO aHAJTM3UPOBATh, MOJCIUPOBATh M pellaTh MPUKIAIHBIE 3a7a4d; (popMUpOBaHUE Y
CTYJIEHTa HAYaJIbHOI'O YPOBHS MaTEMATHYECKOW KYJIbTYpPbl, AOCTATOYHOIO [JIsi MHPOJOKEHUS
00pa3zoBaHusl, HAYYHOH PaOOTHI MU MTPAKTUYECKON ACATEIHHOCTH.

3amaun: BeIpabOTKA SICHOTO MOHMMAHHUS HEOOXOUMOCTH MaTEeMAaTUYECKOTO 00pa30BaHuUs B
MOATOTOBKE CICIIHANIKCTA, OaKaaBpa U MPeJCTaBICHUS O POJIM U MECTE MAaTEMATHKH B COBPEMEHHOM
CHCTEME 3HAHUM; 03HAKOMJICHHE C CHUCTEMOU MOHSTUMA, UCIIOJIb3YEMBIX JUISl OMUCAHUS BAXKHEUILINX
MaTeMaTHYeCKUX MOJICJIeH W MaTeMaTHYECKHX METOJOB, M HX B3aUMOCBS3bIO; (hOPMHPOBAHHE
KOHKPETHBIX MPAKTUYECKUX MPUEMOB M HABBIKOB ITOCTAHOBKH M PEUIEHUS MATEMATUYECKHUX 3a/ad,
OpPUEHTUPOBAHHBIX HA MPAKTHUYECKOE MPUMEHEHUE MPU U3YUEHUU TUCIUILIMH MPodeccrnoHalbHOTO
[IMKJIA; BEIPAOOTKA Y CTYJIEHTOB YMEHHSI HA OCHOBE CUCTEMHOTO MOAXO0Aa CTPOUTh U UCIIOIh30BATh
MOJIEJIN 1711 ONIMCAHUS U IPOTHO3UPOBAHUS PA3JIMUYHBIX SBJICHHM, OCYLIECTBIISTh UX KaU€CTBEHHBIM
Y KOJIMYECTBEHHBIN aHajIu3; U3yYEHUE OCHOBHBIX MATEMATHYECKUX METOJOB IMPUMEHUTEIBHO K
pEIICHUI0 HayYHO-TEXHUUECKUX 3aj1ay; 00ecredeHrne MeXAUCIUITMHAPHOTO MOAX0/1a, B TOM YHCIIe
BHYTPH CAMO MaTEMAaTHKH.

O6yuenne mo guctumuuHe «CrenuanbHble TJIaBbI
(dbopMUpOBaHUE y OOYIAFOIIUXCS CICAYIOMNX KOMITCTESHITUH:

MAaTCMAaTHKKW» HAIIPAaBJICHO Ha

Koa n HammeHnoBaHnue
KOMIIETeHIIMH

I/IH}II/IKaTopI)I JOCTHIKCHUSA
KOMIICTCHI MU

HaumenoBanue noxkasarejs
OLlCHHMBaHUA

OIIK-1. Cnocoben
HCIIOIL30BATh ITOJI0KEHHS,
3aKOHBI 1 ME€TOObI
€CTECTBEHHBIX HayK U
MaTeMaTUKN 151 peHIeHI/ISI
3a/1a4 UH>KEHEPHOH
EeSITEIIbHOCTH,

NOIIK-1.1 ITonumaer
(GyHIaMeHTaIbHbIE 3aKOHBI
MIPUPOJIBI; OCHOBHEIE
¢buznyeckue u
MaTeMaTHIECKHUE METOIbI
HaKOIUJICHUS, TIepeiaul U
o0paboTku nHpoOpMaIuy;
NOIIK-1.2 [Tpumensier
(bu3mvecKre 3aKOHBI U
MaTeMaTHYeCKHUEe METOJIbI JIs
pereHws 3a1a4
TEOPETUYECKOT O U
MPUKIIQIHOTO XapaKTepa;
NOIIK-1.3 Ucnonb3yet
3HaHUS €CTECTBEHHBIX HAYK H
MaTEeMaTHKH TP pEeIIeHUH
MPAKTHYECKHX 3a/1a4.

3natb: OCHOBHBIC MTOHATHUS U
YTBEPKIACHHSI BEKTOPHOTO
aHaJln3a, TCOPUU PYHKIMH
KOMILIEKCHOT'O IIEPEMEHHOTO,
PSI0B, TEOPUHU BEPOSITHOCTEM.
YmMmers: [IpumeHaTs MeToabl
BEKTOPHOI'O aHAJIN3a, TCOPUH
(GYHKITUN KOMILIEKCHOTO
MIEPEMEHHOT0, TEOPUHU PS/IOB,
ONEPALMOHHOTO UCUUCIIEHUS
JUTSl TOHUMAaHUSI aJIeKBaTHOMN
COBPEMEHHOMY YPOBHIO
3HaHUN HAYYHON KapTUHBI
Mupa.

Baaners: HaBbIKaMu
MIPUMEHEHUS MOJO0KEHUN
BEKTOPHOI'O aHAJIN3a, TEOPUH
(GYHKITUN KOMILIEKCHOTO
MIEPEMEHHOT0, TEOPUHU PS/IOB,
ONEPALMOHHOTO UCUUCIIEHUS
JUISl IPUMEHEHUS B
npodeccHoHaATBLHOMI
JIeATEIbHOCTH Ha
COBPEMEHHOM YPOBHE 3HAHUM.




2 MecTo JUCHMILIMHBI B CTPYKTYpe 00pa30oBaTe/ibHOM NPOrpaMMbl

HucuunivHa oTtHocutcss K Mopgymo  "Maremarudyeckue U
IUcHUIUIMHBL"  o0s3aTenbHOM  4yactu Onoka bl
HEIOCPEICTBEHHO CBsI3aHa CO CICAYIONTUMU JUCIUILITMHAMU U ipakTukamu OOIT:

Jluneitnas anredpa

MareMaTHUeCKHUH aHaIn3
Pamnodusuka

Teopus aBTOMaTHUYECKOTO YIIpaBICHUS

«JIuCIUTIITUHBI

DneKTpoAMHAMKKA U paCpOCTPAHEHUE PAJHOBOJIH

DIIEKTPOTEXHUKA

CCTCCTBCHHO-HAYYHbIC

(MoTyn)».

3 CTpyKTypa u cojep:KaHue AUCHUTLTUHBI

OO6m1ast TpyA0€MKOCTh JUCIUILUIMHBI COCTABIISIET 3 3aueTHbIe eAMHUIBI, 108 qacos.

3.1 Buabl yueOHoii padoThl M TPYI0€eMKOCTh

Ne Bux yuebHoii paoTbr KouaunuectBo | CemecTpbl
n/n 4acoB 3
1 | AyautopHble 3aHATHS 36 36
B ToMm uucie:
1.1 | Jlexuun 18 18
1.2 | CemuHapcKue/npakTHIECKHUE 3aHATHSI 18 18
1.3 | JIaGopaTopHble 3aHATHS 0 0
2 | CamocTosiTeqibHAsI padoTa 72 72
B ToM yncie:
21 | PI'P 36 36
2.2 | llonroToBka K ceMHUHAPY 24 24
2.3 | IloaroroBka K SK3aMEHY 12 12
3 | IpomexkyTOUYHAs aTTeCTALMA
3auet/nud.3auer/7K3amMeH - E)
Hroro 108 108

3.2 TemaTu4yecKuii MJIAH U3y4YeHUs JUCHUTLTHHBI

Hucuunnuna

TpynoemkocTsb, yac
AynuTopHasi padora =
~ [ = E
o QL = 3
Ne Pa3jebl/TeMbl o = 2 = Sg| s«
= | 5 |88z 2|85 E&
n/n AMCUUIIMHBI S = &% El SE 221 358
2 = SER 8% | Eo| =8
3 5 E L =& S E| Q=
= S 50 89 S o =
5 A 2 S = | 3
O E = = !
o
Pa3znen 1. OObIKHOBEHHBbIE
1 auddepeHnuanbHbIe YpABHEHUS 54 10 8 0 0 36
Tema 1. OcHOBHbIE TOHSTHUSA
11 2 0 0 0 4
OOBIKHOBEHHBIX  AuddepeHITnaIbHbIX




ypaBHEHUH (A.y.) HEpBOro MOpsAJKA.
3agava Komu, Teopema CcyiecTBOBaHUS
U €IUHCTBEHHOCTH €€  PpeIICHUs
[ToHsATHS OOIIETO ¥ YaCTHOTO PEIICHUH,
Oo0IIero ¥ YacTHOTO HMHTErPaJIOB.
['eomeTpuyeckuit CMBICJI o0rrero
uHTerpana 1.y 1-ro nopsaka

1.2

Tema 2. Pemienue n1.y. nepBoro nopsiaka
C pa3/eleHHBIMU U DPa3AEIAIOLUMUCS
MEPEeMEHHBIMH,  OJHOPOJHBIX  1.Y.,
ypaBHEHMH B OJHBIX Juddepennnanax
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Tema 3. JluHeilHble 1.y. MEpBOro
ropsKa Meron Bapuanuu
MIPOU3BOJBHOM  IMOCTOSIHHOM, METOH
npousBeneHnd bepHyum. YpaBHeHHe
bepuymm.

14

Tema 4. Huddepennmansapie
yYpaBHEHUs BBICILINX HOPSAIKOB.
OcHoBuble  moHsTHs.  [locTaHOBKa
3agaun  Komm, KpaeBoil — 3amaum.
WNHTterpupoBanne ypaBHEHUH METOIOM
IIOHM)KEHUS TOpSAIKa

1.5

Tewma 5. JIuHeiiHple OAHOPOAHBIE A.Y. N
—ro nopsnaka. Teopema O CTpyKType
ob1ero pelieHus JIMHENHBIX
OJHOPOJHBIX JA.y. N -TO HOpsAJKa.
[TocTpoenne ¢byHIaMeHTanbHON
CUCTEMBI pEIICHUH I YpPaBHEHMH C
MIOCTOSIHHBIMH KO3((pUILIEHTaMU.

1.6

Tema 6.  Pemenue  JIHMHEHHBIX
OJHOPOJHBIX 1.y. N —TO MOpsAIKa C
MOCTOSIHHBIMU KOd(dunmenTamu. Bun
YaCTHBIX  PELIEHUH  OJHOPOIHOIO
YpaBHEHHsSI B 3aBUCHUMOCTH OT BHUJAA
KOpHeH XapaKTepUCTHUECKOTO
YpaBHEHHUSI

1.7

Tewma 7. JInHeliHbIE HEONHOPOIHBIE ..
n-ro mopsaka. Teopema o cCTpykType
obmero pemenus. Merox noabopa
YaCTHOro pClcHud JId Ppas3IndHbIX
CHEMAJIBbHBIX BUJIOB IIPAaBOM YaCTH.

1.8

Tewma 8. JInHEeliHbIE HEOTHOPOIHBIE [1.y.
BTOPOr0 MOpsAAKA C IOCTOSSHHBIMHU
kod(pdurmeHTaMu ¢ TPOU3BOIHHOU
HENPEPBIBHOW IPaBOW 4acThr0. Meron
BApUALIMH ITPOU3BOJIBHBIX MOCTOSHHBIX.
Kpaesble 3a1aun

1.9

Tema 9. CucreMbl OOBIKHOBESHHBIX
Qg QepeHIraIbHbIX YpaBHEHHUH.
OcHOBHEBIE ITOHSATHS. Pemenne
HOPMAaJIbHBIX CHCTEM JIMHEHHBIX




Qg QepeHraIbHbIX YpaBHEHUI
METOJIOM MCKITIOUEHHUSL.

Pasnea 2. Teopusi BeposiTHOCTEI

42

28

2.1

Tema 1. BBenenue. DJIEMEHTEI
KOMOMHATOPHKH.

2.2

Tema 2. OCHOBHBIE MOHATUS TEOPUU
BeposiTHOCTEeH. CiyualiHble COOBITHSI,
ux THIIBL. Kitaccnueckoe u
CTaTUCTUYECKOE olpeeNeHus
BEPOSITHOCTH, ux CBOMCTBA.
HenocpencrBennslii [IOACYET
BEPOSITHOCTH HA OCHOBE KJIACCUYECKOIO
olpesiesIeHusl.

2.3

Tema 3. 'eomerpuueckasi BEpOSITHOCTb.
3amaua broddona. .Anrebpa coOBITUH.
3aBUCHUMBIC M HE3aBUCHMBIE COOBITHS.
VYcnoBHas  BeposATHOCTb. (OCHOBHBIE
TEOPEMBI TEOPUH BEPOSATHOCTEH.

2.4

Tema 4. ®opMyiia HOJTHON BEPOSTHOCTH.
®opmyna bepHyin, JOKanbHasS U
MHTEerpajibHas Teopemsl Jlannaca

2.5

Tema 5. CiyyaiiHple BETUYMHBI, HX
THUIIBI, TTOHSATHUE 3aKOHA PaCHpeAeIICHUs
cinyyaitHoit  BenuuuHBL. ~ OCHOBHBIE
3aKOHBl pacHpeleNeHuss AUCKPETHOM
CIy4ailHOM BEJIMYUHBI
(TUmIepreoMeTpuvecKuii,
OMHOMUAJIBHBIN,
Ilyaccona).

pacrnpeeneHue

2.6

Tema 6. YucnoBble XapaKTEpUCTHKU
JUCKPETHBIX u HETIPEPBIBHBIX
CIIy4YailHBIX BEJIMYMH. MaTemMaTuyecKoe
OXKHMIAHUE U JHUCHEPCUS CIy4YalHbIX
BEJIMYMH, UX BEPOSTHOCTHBIM CMBICT U
cBoricTBa. [110THOCTE BEpOSTHOCTEN

2.7

Tema 7. 3akoHbl pacnpeneneHus
HENPEPBIBHBIX  CIyYalHBIX BEIMYUH
(paBHOMEpHBIH, HOPMAaJIbHBIN).
[lenTpanpHas NpeaesbHas TeopeMa.

Pazgen 3. Di1eMeHTHI
MATEMATHYECKON CTATHCTHKHU

12

3.1

Tema 1. OcHOBHEIE 3a7a4u
MaTeMaTH4eCKOH CTaTUCTUKH.
Bribopounsnii  Meron. ['enepanbnas
COBOKYITHOCTb u BBIOOpKA.
Crarucrtuueckoe paclipeiesieHue
BbIOOpKHU. [locTpoeHue sMmupuveckoin
GyHKIMHM ~ pacrpeiesieHus] BBIOOPKH,
MOJINTOHA u THECTOTPaMMBI
OTHOCHUTEJIbHBIX YacCTOT.




Tema 2. Toueunble OIIEHKH TAPAMETPOB
pacnpe/eseHus. Hecwmemiennsie,
3¢ heKkTHBHBIE u COCTOSATENIbHBIE
3.2 | OLIEHKWU. Bri6opounas CpemHsis. 0 2 0 0 4
Bri6opounas u WCITpaBJICHHAS
nucnepcuu. [TonsiTue 06 HHTEPBATBLHBIX
OIICHKAX.
Hroro | 108 18 18 0 0 72

3.3 Coaep:xanue TUCHUNINHBI

Pasznen 1. O0bikHOBeHHBbIE 1M PepeHHATIbHbIC YPABHEHUS

Tema 1. OcHOBHBIE TOHATHSI OOBIKHOBEHHBIX AU(PPEpeHIINaTbHBIX ypaBHEHUH (11.y.) IEPBOTO
nopsaka. 3agada Ko, Teopema CyiecTBoBaHMs U €AMHCTBEHHOCTH ee perieHus [lonstus odiero
¥ YaCTHOTO PEUICHUH, OOIIETO M YaCTHOTO MHTErpasIoB. ['eOMeTpHUYECKUil CMBICI O0IIEro HHTerpaa
n.y l-ro nopsiaka

Tema 2. Pemenue a.y. TEpBOTO TMOpsAKAa C pa3leiICHHBIMH U Pa3aeisi FOIIUMHUCS
MEPEMEHHBIMH, OTHOPOIHBIX [1.y., YDaBHEHHI B MONHBIX quddepeHnnanax

Tema 3. Jluneitnsie A.y. mepBoro nopsijaka MeToa BapHalldu MPOU3BOJBHON MOCTOSHHOM,
MeTo npousBeaeHuil bepnymu. Ypasuenue bepnaysu.

Tema 4. JuddepenunanbHpie ypaBHEHHsS BBICIIUX MOPAAKOB. OCHOBHBIE MOHSATHS.
[ToctanoBka 3anaun Komm, kpaeBoii 3agaun. IHTErpupoBaHue ypaBHEHUN METOJIOM MOHMKEHHUS
nopsijKa

Tewma 5. JIuneitnbie oqHOPOIHBIE [1.y. N —TO HOpsiAKa. Teopema o CTpyKType 00IIero pemeHus
JMHEHHBIX OJHOPOJHBIX 1.y. N —T0 nopsaka. [loctpoenne pyH1aMeHTaIbHOM CUCTEMBI PEILIEHUH IS
YPaBHEHHH C MOCTOSHHBIMH KO3 UIIMEHTaMH.

Tema 6. PemieHue nMHEHHBIX OJHOPOAHBIX [1.y. N —TO MOPAAKAa C TOCTOSHHBIMU
ko3 duurenTamMu. By yacTHBIX pelieHi OAHOPOIHOTO YPaBHEHUS B 3aBUCUMOCTH OT BUJIa KOPHEH
XapaKTepUCTHUECKOTI0 ypaBHEHUS

Tema 7. Jlunelinble HEOAHOPOIHBIE I.y. N-TO TOpsAIKa. Teopema O CTPYKType oOIero
pemenus. Meto mogdopa 4aCTHOTO pelIeHUs A7 pa3InYHbIX CIIELUATbHBIX BUJIOB MPAaBOI YacTH.

Tema 8. JIunelinble HEOTHOPOIHBIE 1.y. BTOPOT0 HOPs/IKA C TOCTOSTHHBIMU KO3(h(hUITUEHTaMHU
C MPOM3BOJIBLHOM HEMPEPHIBHOW MPaBOW 4YacThl0. MeTo/ BapualMu MPOU3BOJIBHBIX MOCTOSHHBIX.
Kpaessle 3anaun

Tema 9. CucreMbl 0OBIKHOBEHHBIX nupdepeHanbHbIX ypaBHeHUl. OCHOBHBIE MOHATHUS.
Pemrenne HOpManbHBIX CUCTEM JIMHEHHBIX AU epeHIInaNbHBIX YPaBHEHUH METOJOM UCKITIOUSHHS.

Pasnen 2. Teopusi BeposiTHOCTEIH

Tema 1. Benenue. DneMeHTbl KOMOMHATOPUKH.

Tema 2. OcHOBHBIE MOHATHS TEOpHUM BeposTHOCTeW. CiydaliHble COOBITHS, WX THIIBI.
Knaccuyeckoe u cTaTUCTHYECKOE ONpENETEeHUs] BEPOATHOCTH, UX CBOWcTBAa. HemocpencTBeHHbIN
MIOJICYET BEPOSITHOCTH HA OCHOBE KJIACCUYECKOIO ONPEACIEHUS.

Tema 3. 'eomerpuueckas BeposiTHOCTh. 3aada broddona. .Anredpa coObITHii. 3aBUCHMBIE U
HE3aBUCHMBbIE COOBITUS. Y CIIOBHAs BEepOATHOCTh. OCHOBHBIE TEOPEMBI TEOPUU BEPOSITHOCTEH.

Tema 4. ®opmyna nosHoN BeposTHOCTH. Popmyna bepHyiu, JIOKaTbHAsE U MHTETpalbHas
teopeMsl Jlannaca

Tema 5. CmydaiiHble BEIWYUHBI, WX THIBI, NOHITHE 3aKOHA PACHPEIEICHUs CIy4alHON
BeIMYMHbl. OCHOBHBIE  3aKOHBl  paclpeAciieHUs]  JUCKPETHOW  CIy4aHOH  BEJIMYMHBI
(rumepreoMeTpuUYECKUiA, ONHOMUATBHBIN, pactipenenenue [lyaccona).



Tema 6. YucnoBble XapaKTEPUCTUKHU JUCKPETHBIX U HEMPEPHIBHBIX CIyYalHBIX BEJIUYHUH.
MareMaTnyeckoe 0XHAAHUE M JMCHEPCHUs CIy4allHbIX BEJIWYWH, UX BEPOATHOCTHBIA CMBICI U
cBorcTBa. [I10THOCTE BEposTHOCTEN

Tema 7. 3akoHBl pacmpeneiieHHus HENPEPBIBHBIX CIIyYalHBIX BEIHYUH (PaBHOMEPHBIH,
HOpMaJIbHBIN). LleHTpanbHas npenenbHas TeopemMa.

Pa3nen 3. Di1eMeHThI MATEMATHYECKOH CTATHCTHKH

Tema 1. OcHOBHBIE 32/1aUX MATEMATHYECKOM CTaTUCTUKH. Bh1OOpouHbIit MeToA. [ 'eHepanbHas
COBOKYITHOCTh M BbIOOpKa. CTaTUCTHYECKOE pacrpeaenieHue BeIOopku. [TocTpoeHue SMIupuiecKon
GyHKIMH pacrpeiesieHust BBIOOPKH, TIOJUTOHA U TUCTOTPAMMBbl OTHOCUTEIBHBIX 4acTOT.

Tema 2. ToueuHble OIEHKH MapaMmeTpoB pacrpeneneHus. Hecmerennsie, 3pGeKTHBHBIE U
COCTOATEIIbHBIE OlleHKH. BriOopounas cpennsis. Beibopounas u ncripasienHas aucrnepcud. [lorstue
00 UHTEPBAJILHBIX OIIEHKAX.

3.4 TemaTnka cCeMMHAPCKUX/IPAKTUYECKHUX U JIA0OPATOPHBIX 3aHATHIA

3.4.1 CemuHapcKue/IPaKTHYECKUE 3aHATHS

[Ipaktnyeckoe 3anstue 1. VHTErpupoBaHHWE pa3IMYHBIX TUIOB JU(QepeHIINATHHBIX
ypaBHEHUH (J1.y.) IEPBOTO MOPsIKA

[IpakTnueckoe 3anstue 2. MHTerpupoBaHue 1.y. n —TO MOpPsIKA. METOJOM MOHUKECHHS
HopsiiKa

[IpakTnueckoe 3anste 3. PemnieHue JMHEWHBIX OJHOPOJIHBIX J.y. N —TO MOpPAIKa C
HOCTOSIHHBIMU K03 purimentamu.

[IpakTnueckoe 3ansitue 4. PemieHue TUHEHHBIX HEOMHOPOAHBIX A.y. N-r0 THOpsIKa C
HOCTOSIHHBIMU K03((puimeHTaMu u cucreMm

[IpakTrueckoe 3anatue 5. PenieHue 3a1ad Ha HENOCPEACTBEHHBIN MOJCYET BEPOSITHOCTH Ha
OCHOBE KJIACCUYECKOT'O OIPEJIENIEHUs C UCII0Ib30BaHNEM (POPMYII U MPaBUII KOMOMHATOPUKH.

IIpakTnyeckoe 3anarue 6. AnreOpa coObITHH. 3a1aul HAa MPUMEHEHHE OCHOBHBIX TEOpEM
TEOPUU BEPOSITHOCTEN U CIEACTBHUI U3 HUX

IIpaktnueckoe 3aHATHE 7. YHCIOBBIE XapaKTEPUCTUKU M 3aKOHBI PACIPECICHUS
JUCKPETHBIX CIIy4alHBIX BEJIMYHH.

IIpakTnueckoe 3aHsaThe 8. UMCIOBBIE XapaKTEpPUCTUKA M 3aKOHBI PaCIpElCIICHUs
HEIPEPBIBHBIX CIIyYANHBIX BEITMYHUH

IIpakTnueckoe 3ansatue 9. KonTposnbHOE TECTUpOBaHNE

3.4.2 JlaGopaTopHbIe 3aHATHUS

He npenycmoTrpensl

3.5TemaTnka KypcoBbIX NPOEKTOB (KYPCOBBIX padoT)

He npenycmotrpensl



10

4 YyeOHO-MeTOaAMYECKOE M MH(OPMALTMOHHOE o0ecIedeHne
4.1 HopmatuBHbie 10KyMeHTHI 1 'OCThbI

He npenycMmotpensl

4.2 OcHoBHasi TUTepaTypa

1. demunosuy, b. I1. luddepenunansusie ypaBHeHus : yaeOHoe nocodue s By3os / b. I1.
Hemunosuy, B. [1. Moagenos. — 6-e usn., crep. — Caunkt-IlerepOypr : Jlans, 2022. — 280 c. —
ISBN 978-5-8114-9441-5. — TekcT : aneKTpoHHBIH // JIaHb : 3IeKTpOHHO-OMOIMOTEYHAs CUCTEMA.
— URL.: https://e.lanbook.com/book/195426.

2. Munocues, B. b. Kypc MaremaTiky 1Ji1 TEXHHYECKUX BBICIIMX YUCOHBIX 3aBEACHUN :
yuebHoe nocobue / B. b. Munocues, H. A. bepkos, B. I'. 3yokoB. — 2-e u3a., ucnp. — CaHKT-
[TerepOypr : Jlanp, 2022 — Yacts 3 : AuddepeHnnansapie ypaBHEHHs. Y paBHEHHS
MateMatnueckor pusuku. Teopus ontumm3zanuu — 2022. — 528 c¢. — ISBN 978-5-8114-1560-1.
— Texkcer : anexkrponHbIi // JIaub : 35mekTpoHHO-O0MOIIMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/211358.

3. Kamko, 1. A. Teopus BeposiTHOCTEl 1 MaTemaTndeckas craructuka / M. A. Karmxo, IT. C.
bonpapenko, I'. B. I'openoBa. — 3-e uza., ucnp. u non. — Cankt-IlerepOypr : Jlans, 2023. — 436
c. — ISBN 978-5-507-45492-1. — Texkcr : anekTpoHHbIH // JIaHb : 2IeKTPOHHO-ONOIHOTeYHAS
cucrema. — URL: https://e.lanbook.com/book/302663.

4.3 JlonoiHUTEIbHAS JIUTEPATYypa

1. Hosaxk, E. B. HMurerpansHoe ncuncnenue u quddepeHnnanbHble ypaBHEHUS | yUeOHUK
st By30B / E. B. HoBak, T. B. Ps3anosa, U. B. HoBaxk ; moxg o6meit penakuueit T. B. Pa3anoBoii.
— Mockaa : U3natenberBo FOpaiit, 2025. — 112 ¢. — (Bricmee odpazoBanue). — ISBN 978-5-
534-08358-3. — TekcT : anexkrponHsblit // OOpa3oBatensHas miaardopma FOpait [caiit]. — URL:
https://urait.ru/bcode/562922.

2. MuHocues, B. b. Kypc maremMaTHku J11s1 TEXHUYECKHUX BBICIINX YUEOHBIX 3aBEACHUH :
yaeoHoe mocodue / B. b. Munocues, B. A. JIsxoBckuii, A. . MapTeIHEHKO. — 2-€ W3], UCTIP. —
Canxkr-IlerepOypr : Jlanb, 2022 — Yactp 2 : yHKIIMN HECKOIBKUX MepeMeHHbIX. IHTerpanbHoe
ucuncienue. Teopus nons — 2022. — 432 ¢. — ISBN 978-5-8114-1559-5. — Tekcr :
ANIeKTPOHHBIH // JlaHb : anexkTpoHHO-Onbnmoreunas cucrema. — URL:
https://e.lanbook.com/book/211355.

3. Ilymkaps, E. A. Kypc maremaTuku /Ui TEXHUYECKUX BBICIINX YUEOHBIX 3aBEICHUM :
yuebHoe nocooue / E. A. [Tymkaps, H. A. bepkos, A. 1. MapTeiHEeHKO. — 2-€ H3]1., HCTIP. —
Cankr-IlerepOypr : Jlanb, 2022 — Yacts 4 : Teopus BepOATHOCTEH U MaTeMaTUYECKasi CTATHCTUKA
— 2022. — 304 ¢. — ISBN 978-5-8114-1561-8. — Tekct : a51eKTpoHHBIH // JIaHb : 37IeKTPOHHO-
oubnmuoreunas cucrema. — URL: https://e.lanbook.com/book/211382.

4.4 JnekTpOHHBIE 00pa3oBaTeIbHbIE PECYpPChI

[TpoBeneHMe 3aHATHI M aTTECTAIMI BO3MOYXKHO B IUCTAHIIMOHHOM (hopMaTe C MpUMEHECHUEM
CUCTeMBbl JUCTaHIMOHHOTO o0yueHus yHuBepcutTeta (CIO-LMS) Ha ocHOBe pa3pabOTaHHBIX
kadeaporr «MareMaTrkay 3JIEKTPOHHBIX oOpa3zoBarenbHBIX pecypcoB (DOP) mo Bcem pazaenam
MIPOTPaAMMBI:
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Hazpanue 0P
NuddepennnanpHbie https://online.mospolytech.ru/course/view.php?id=4396
YpaBHCHUSA
OcuoBel  Bapuarmonnoro | https://online.mospolytech.ru/course/view.php?id=476
NCYUCJIICHUA

Teopust BepossTHOCTEM

https://online.mospolytech.ru/local/crw/course.php?id=573

Marematuyeckast
CTAaTUCTHKA

https://online.mospolytech.ru/local/crw/course.php?id=720

Pazpaborannbie JOP BKIIOUYAIOT TPEHUPOBOYHBIE U UTOTOBBIC TECTHI.

4.5 JInueH3noHHOE M CBOOOTHO PACTIPOCTPAHsIEMO€e MPOTrPaMMHOe

o0ecreuenue

1. Microsoft-Office
2. Microsoft-Windows

4.6 CoBpeMeHHbIe MPO(ecCHOHATbHbIE 0a3bI JAHHBIX H HH(OPMAIHOHHBIE

CIIpaBOYHBIC CUCTEMBI

HepequL pPeCypCcoOB CETU I/IHTepHeT, AOCTYIIHBIX UL OCBOCHUS JUCHUIIIINHBI:

Ne HaumenoBanue Cchlka Ha pecypc JlocTynHOCTh
WudopmMannoHHO-CIIPaBOYHbBIE CUCTEMBI
HocTtynHa B ceTn
1 | Stack Overflow https://stackoverflow.com/ | MatepHer Oe3
OTpaHUYCHUI
o | MadopmanronHsie pecypest Cetu i
http:// www.consultant.ru JlocTymHO
Koncynbrantllntoc
[Toptan denepabHBIX TOCYAaPCTBEHHBIX
3 | 06pa3oBaTeNbHEIX cTaHAApTOB BhIcero | http://www.fgosvo.ru. JocTtymHo
o0Opa3oBaHUs
DNEeKTPOHHO-OMOINOTEUHBIE CUCTEMBI
IOpaiirt https://urait.ru/ JlocTymiHa B CETH
4 WnTepuer 6e3
OTpaHUYECHU N
IPR Books https://www.iprbookshop.ru/ | JoctynHa B cetu
5

WnTepner 6e3
OTpaHUYCHU N

[TpodeccnonanpHbIe 0a3bl JAHHBIX



http://www.consultant.ru/
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baza naHHBIX HAYYHOU DIIEKTPOHHOMN http://www.elibrary.ru HoctymHO
6 | Guémmorexn
(eLIBRARY.RU)

Web of Science Core Collection — http://webofscience.com JocTymHo
7 | momnremarnyeckas pedeparnsHo-
oubnuorpaduyeckas 1 HAyKOMETPHUECKast
(6bubmmomeTpuueckas) 06a3a TaHHBIX

5 MarepuajabHO-TeXHHUYECKOE o0ecrievyeHne

Aynuropus Ui JEKIUOHHBIX, IPAKTUYECKUX U CEMHHApPCKUX 3aHATHI. O0opylroBaHuE U
anmaparypa: ayAMTOpHas [OCKa, BO3MOXXKHOCTb MCIIOJIb30BaHHUS MYJbTUMEIUMHOIO KOMILIEKCA
(mpoexTop, NepCOHaIbHBIA HOYTOYK WJIM MEPCOHATBHBIA KOMIIBIOTED).

6 MeToanueckne peKoOMeHIAHT

6.1 MeToauyeckune peKOMeHAANNH J1JIsl IPENOAaBATes 0 OPraHU3auNu
00y4eHus1

[Ipexne Bcero, cieayeT OoOpaTUTh BHUMAHHUE CTYJACHTOB Ha TO, YTO MPAKTHYECKU BECh
U3y4aeMblil IMU MaTepHaj He TpeOyeT Kakoh-In0o crienualbHON (JIOMOIHUTEIBHON) TOATOTOBKH U
BITOJIHE MOXKET OBITH yCI€UIHO M3Yy4YC€H, €CJIN CTYACHTBI 6YJIYT moceuaThb 3aHATUSA, CBOCBPECMCHHO
BBINOJIHATh JIOMAIIHUE 3a/laHUsl U TI0Jb30BaThCs (IpU HEOOXOJUMOCTH) CHUCTEMOH IJIaHOBBIX
KOHCYJ'IBTaIII/II\/'I B TCUCHUC KaXXJ0ro ceMeCcTpa. BOIHCI[IHI/IG B KypC Mar€MaTuKU pasaciibl ABJIAIOTCA
KJIJACCUYECKUMH, B TO K€ BPEMS OHM IPAKTUYECKH OPUEHTHPOBAHBI, TaK KaK MMEIOT IIMPOKOE
pacnpocTpaHeHue Ui pelIeHUs] pa3Horo poja 3aJady BHYTPU CaMOM MAaTeMAaTUKH W MPHUKJIAJHbBIX
3ana4. VX OCBOEHHME IOMOXKET CTYyJEHTaM JIOTUYECKH BEPHO, apryMEHTHPOBAHO U SICHO CTPOMTH
YCTHYIO M MHUCBMEHHYIO peub, YCHEIIHO NMPUMEHSATh HAKOIUIEHHbIE 3HAHUS B MPO(eCcCHOHATBLHOU
JESATEIIBHOCTH.

HeoOxomgumMo ¢ camMoro Havana 3aHSATHM pPEKOMEHJOBAaTh CTYJEHTaM OCHOBHYIO U
JIOTIOJIHUTEIIBHYIO JINTEPATYPy, @ B KOHIIE CEMECTpa JaTh CIHCOK BOIPOCOB I MOATOTOBKH K
IK3aMEHY.

Ha nepBom 3aHATHY 10 AUCHUILIMHE ClIeAYeT 0053aTeIbHO TPOMH(DOPMHUPOBATH CTYICHTOB O
BUJE U (HopMe MPOMEKYTOUHOM aTTecTallMy MO JUCIUIUIMHE, CPOKaxX €€ MPOBENEHUs, YCIOBUIX
JIOITYCKa K MPOMEXYTOYHOHN aTTeCTaluy, IPUMEHIEMBIX BUIaX IPOMEKYTOYHOTO KOHTPOJIS.

W3noxkeHne TEOPEeTUYECKOTO MaTepHala JOJKHO COMPOBOXKIATHCS WIUTIOCTPATUBHBIMU
IpUMepaMu, THIATEIbHO OTOOPAaHHBIMHU IPENOAaBATENEM TaK, YTOOBI TEXHHUUYECKUE TPYIHOCTH U
BBIKIIAJKHM IIPpU PEIICHHUH 3adadd HE OTBJICKAJIM OT TJaBHOTI'O: OCMBICICHUA HACU W CYTHU
IpUMEHsEeMbIX MeTooB. ClieqyeT Bcerja yKasbplBaTb IPUMEPBl IPAKTUYECKOIO IPUMEHEHUs
PacCMOTPEHHBIX Ha 3aHATUSAX YpaBHEHUN U (HOPMYIL.

[IpakTuyeckue 3aHATHS JOJKHBI OBITH OPraHMW30BaHbI IPENoJaBaTeNieM TakuM 00pa3oM,
4TOOBI OCTaBaJIOCh BpeMms Ha MMEPUOAUYCCKOC BBITIOJTHEHUE CTyACHTaMU HeOO0IbIION
CaMOCTOSITENIbHOW PabOThl B Ay JUTOPUH JJISl IPOBEPKU YCBOCHUS M3JI0)KEHHOTO MaTepHara.

HpenonaBaTenL, BCHYI]_[I/Iﬁ MPAKTUYCCKUC 3aHATUA, OOJIKCH COIIaCOBLIBATH yqe6H0-
TEMaTUYEeCKHU TUIaH 3aHATUH C IEKTOPOM, MCIIOTIb30BaTh €ANHYIO CUCTEMY 0003HAYEHUH.

IIpenonaBatemnto cieayer JOOMBAThCA CUCTEMaTUYECKON HENPEPBIBHOM pabOThI CTYICHTOB B
TCYCHHUC CCMCCTPA, HGO6XOIII/IMO BBIABJISITh CUJIBHBIX CTYACHTOB U ITPUBJICKATDb UX K H&y‘-IHOfI pa60Te,
K YYaCTHIO B Pa3HOT'O pojia OJIMMIINA/IaX U KOHKYPCaXx.


http://www.elibrary.ru/
http://webofscience.com/
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CTyIeHT JOMKeH OUyIIaTh 3aMHTEPECOBAHHOCTD MPETIOAaBATENs B JOCTHKEHUH KOHEYHOTO
pe3yibTara: B IpMOOPETEHNH 00yYarOUIMMHUCS IPOYHBIX 3HAHUM, YMEHUI 1 BIIaJIcHNs1 HAKOILUIEHHON
uHpopManuel Ut pereHus 3a/1a4 B IpoQecCHOHANTBHOM eI TETbHOCTH.

IIpoBenenue 3aHATUH U aTTeCTalMil BO3MOXKHO B JUCTAHIIMOHHOM (hopMaTe ¢ IPUMEHEHUEM
CHCTEeMBl JUcTaHIMOHHOTO oOyueHust yHuBepcurera (CJO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadenpoit «MaremaTuka» JIEKTPOHHBIX OOpa3zoBareibHbIX pecypcoB (DOP) mo Bcem paznenam
porpaMmsl (cM. 1. 4.4).

ITopsimox mpoBeaeHus: paboT B JUCTAHIMOHHOM (hopMaTe yCTaHABIMBAETCS OTIEIbHBIMU
pacmopsHKeHUSIMH ITPOPEKTOpa 1o ydaeOHOU paboTe W/Uiu EHTPOM y4eOHO-METOINIECKOM PaboTHlI.

6.2 MeTozmqecmle YKazaHus 1Jisd Oﬁy‘lalOIl.(I/lXCH 10 OCBOCHHUIO M CIHHUIIJINHBI

N3yuenune nepBoro paszena Kypca - aupdepeHIualbHbIX YpaBHEHUH MMEeT BakHeHIlee
3Hau€HUE B MaTEMaTUYECKOM IOJArOTOBKE HHIXKEHEpA. OObscHsieTcs 3TO  TEM, 4YTO
IuddepeHMaIbHble  ypaBHEHUs IMPEACTaBIAIOT COOOM MaTeMaTH4eCKHe MOJEIM  CaMbIX
pa3HoOOpa3HBIX NPOLECCOB U SBICHMM, TaK KaK MX PELICHUS MO3BOJSIOT OMMCATh HBOJIIOLIUIO
U3y4aeMoro Ipolecca, XapakTep NPOMCXOAIIUX C MaTepuaJbHOM CHCTEMOH H3MEHEHUH B
3aBUCHUMOCTH OT I€PBOHAYAIILHOTO COCTOSIHUS CUCTEMBI.

OTnuuuTeNbHOE CBOMCTBO AU(QepeHInaIbHbIX YPaBHEHUH COCTOMT B TOM, YTO IpPU UX
MHTETPUPOBAHUU OOBIYHO MOJy4yaeTcss OECUMCIEHHOE MHOXKECTBO pemieHuil. [lng ypaBHeHus
IEpBOr0 MOpsiKa 3TO MHOXECTBO OIMCHIBAETCS OJHOM NPOM3BOJBHOM IMOCTOSHHOM. YUTOOBI
BBIJICJIUTH U3 OECKOHEYHOTO MHOXKECTBA PELICHNH TO, KOTOPOE OMMCHIBAET UMEHHO JIaHHBIN ITpoIiecc,
HE00X0UMO 3a/laTh JONOJIHUTENBbHYI0 MH(OpMAIUIO, HalpUMep, 3HaTh HayajJbHOE COCTOSHUE
npouecca. Takoe JOMOTHUTEIBLHOE YCIOBUE HA3bIBAECTCS HAUYaJIbHBIM YCIOBUEM.

3amaya UHTErpupoBaHus TU(PEpEeHIINATBFHOIO YPaBHEHUS MIEPBOTO MOPsIKA COBMECTHO C
Ha4yaJIbHBIM YCJIIOBHEM Ha3bIBACTCs HAYAIbHOM 3a7a4el nin 3anader Komm.

Jns nuddepeHnnanbHbIX ypaBHEHUH IEPBOro MOpsAKa clelyeT pa3indarh olliee, 4aCTHOe
1 0c000€e pelieHusl, a TaKxKe 00N, YaCTHBIM U 0COOBIN MHTETpabl.

IIpy MHTErpUpPOBAaHUHU ypaBHEHUU NEPBOr0 NOPSAAKA HALO MPEXKAE BCETO OMPENEIINThH THII
YpaBHEHHUS, a 3aTe€M YK€ NPUMEHUTh TOT WJIM MHOM MeTo[ pemeHus. Hamo o0s3aTenbHO OCBOUTH
IpOUEAypY NpPHUBEIEHUS YpaBHEHHUS IIEpBOTO IOpsIKa K YPaBHEHUIO C Ppa3/elICHHBIMU
NEPEMEHHBIMH, TaK KaK IMEHHO TaKue€ YpaBHEHUS! MOXHO HEMOCPEACTBEHHO UHTETPUPOBATh.

s muddepeHIanbHbIX YpaBHEHUI N — ro Hopsi/ika 00s13aTeIbHO 3HATh TIOCTAHOBKH 3ajaui
Ko, kpaeBoit 3amaun, 3a1a4u Ha COOCTBEHHBIE 3HAYCHUSI.

B teme, nocasiieHHOM MHEHHBIM 1uddepeHInalbHbIM YPaBHEHUSAM N — IO MOPSIJIKA, HAl0
3HATh TEOPEMBI O CTPYKTYpe OOIIET0 pelieHHs] OJJHOPOJAHBIX U HEOAHOPOIHBIX YPAaBHEHUH, TaK KaK
OHU YKa3bIBAIOT IyTh MOCTpOoeHHs oOmiero pemeHus. OOpaTUTh BHUMaHME HA TO, YTO pEIICHUE
JUHEHHBIX OJHOPOAHBIX AU(GepeHInaIbHbIX YpPaBHEHUH N — IO MOpSAAKAa C MOCTOSHHBIMU
ko3 duureHTaMu He TpeOyeT MHTETPUPOBAHUS, @ CBOJUTCS K YUCTO airedpanyeckoi mpoodieme
HAXO0XJIEHHUS KOPHEH COOTBETCTBYIOLIETO XapaKTePUCTUYECKOTo ypaBHeHus. Hamo 3HaTh BUJI
YaCTHBIX pEIIEeHUH JIMHEHHBIX OJHOPOIHBIX IU(EepeHINATbHBIX YPaBHEHUH n — To HopsaKa ¢
MOCTOSTHHBIMU KO03(pPHUIIMEeHTaMu B 3aBUCHMOCTH OT BHJ1a KOPHEH XapaKTepUCTUYECKOTO YPaBHEHUS.

Hazno 4erko ysCHUTH alnropuT™M MOCTPOEHUS YAaCTHBIX PELICHUH JTMHEWHBIX HEOJHOPOIHBIX
nuddepeHIanbHbIX YpaBHEHUH METOIOM T0100pa (METOIOM HeompeIeeHHbIX K03 uIreHTon),
0o0paTuB BHUMAaHUE Ha TO, YTO B 3TOM CIIyyae BHJ YACTHBIX pEIIEHUI HEOJHOPOJHOIO YpaBHEHUS
COOTBETCTBYET MO CTPYKTYpPE 3aJJaHHOU MPABOI YaCTH.

Ilo BTOpOMYy paszmeny Kypca — TEOPHUM BEpOSTHOCTEM M MaTeMaTHYECKONW CTaTHCTUKE
HE00X0IMMO, NPEXJE BCEro, YETKO YCBOUTb OCHOBHBIEC INOHSTHS TEOPUH BEPOSTHOCTEH, OYEHBb
IIMPOKO HUCHOJb3yEeMbIe B PA3IMYHBIX HPUIOKEHUSAK: TMOHSATHE CIYYalHOTO COOBITHS M €ro
BEPOSITHOCTH, CyMMBbl M IPOM3BEACHUS COOBITUH, MOHATHSA CIydyailHOH BENMUYMHBI M 3aKOHA €e
pacnpeneneHuss MaTeEMaTUYECKOT0 OKUAAHNS U AUCTIEPCUM CIy4allHOM BEJTUUYHHBI.
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Hano moHsATh, 4TO BEPOATHOCTH — 3TO YHUCIIOBAsl ME€pa CTEIEHU BO3MOKHOCTU IOSIBICHUS
CllydalfHOro coObITHA. 3HaTh KJIACCHMYECKOE, CTATUCTHYECKOE M I'€OMETPHUYECKOE OIpeesICHUs
BEPOSITHOCTH, CBSA3b U pa3jIMuue MEKJIy HUMH. HecMOTps Ha BHEHIHIOK NPOCTOTY KJIACCUYECKOU

(bopMyIIBI OIIpeaeieH s BEpOATHOCTH CIIyYaitHOTO COOBITHS A P(A)=m/n , HETIOCPECTBEHHBII
IOJICUET YMCJIa N BCEBO3MOXKHBIX MCXOJIOB MCIBITAHMS M M - 4Yucia OJAaronpusTHBIX HCXOA0B
TpeOyeT npuMeHeHus (opmyn KoMOMHAaTOpuKHU. [Ipy 3TOM B KaKAOH KOHKPETHOH 3ajauye Hajo
[IPOAHAIN3UPOBATh, KAKOW THUIl COCIUHEHHHM BO3HHMKAECT, KOIJa H3 HEKOTOPOr0 MHOXKECTBA
3JIEMEHTOB U3BJIEKAETCS IPYroe MOJIMHOMXKECTBO (3TO MOT'YT ObITh pa3MeEIIEHUs, IEPECTAaHOBKU WIIH
coyeranusi). [Ipu BBIYMCIIEHUN BEPOSTHOCTEH CIOXKHBIX COOBITHI HAaJ0 YMETh HPEACTABUTH UX B
BUJC CyMMbI MJIM NPOU3BEACHMs (WJIM CYMMBI IIPOU3BEIECHUI) MPOCTBIX COOBITUH U IPUMEHUTh
COOTBETCTBYIOLIUE OCHOBHBIE TEOPEMBI TEOPUU BEPOSTHOCTEM.

Hazno 4eTko pa3nnyarh TUIBI CIIyYalHBIX BEJIMYUH — JUCKPETHBIC U HEIPEPBIBHBIC U 3HATH
OCHOBHBIE 3aKOHBl MX pacnpeaeneHus (OuHomuanbHbli, Ilyaccona, runepreoMeTpu4ecKuid,
0CO0EHHO, HOPMaJIbHBIN 3aKOH PacHpeeNeHHs ).

Jlnst onvcaHus 3aKOHOB PACIPENEIICHUS] HEIPEPBIBHBIX CIIyYallHBIX BEJIWYUH NPUMEHSIOT

F(x)

HHTCIpAJIbHYIO (I)YHKI_II/IIO pacupCaciICHuA BepOHTHOCTeﬁ CHy‘I&ﬁHOﬁ BCIIMYHMHBI H IINIOTHOCTb

BEPOSATHOCTEMN f(X). Hano ycBouth omnpenesieHUsi, BEPOATHOCTHBIM CMBICII M CBOMCTBA 3THX
GbyHKIUH, CBSI3b MEX]Ly HUMU U pacdeTHbIE (POPMYIIBI ISl KX OTpEACTICHUS.

Hano 3Hate ompezeneHue, pacdeTrHblie (GOPMYIBI U BEPOSTHOCTHBIH CMBICI OCHOBHBIX
YHUCIOBBIX XapaKTEPUCTUK CIy4YalHOW BENWYMHBI — MAaTEMaTUYECKOTO OXUAAHUS (CpPeIHEero
3HAUCHUS) U JUCTICPCUU (XapaKTEPUCTUKU Pa30poca BO3ZMOXKHBIX 3HAUCHUS CIIyIallHON BEIIMYMHBI
OTHOCHUTEIIEHO CPEHETO 3HAUCHU).

C Tteopuell BEpOSATHOCTEH TECHEWIIMM 00pa3oM CBs3aHa MaTeMaTHUYeCKas CTaTHCTHKA
BonbmmHCTBO €€ BBIBOIOB Oa3UpyeTcsl Ha MPeIebHBIX T€OpeMax TeOPUU BEPOITHOCTEH.

Bce xapakrepucTvkH, H3y4aeMble B KypCce€ MAaT€MaTHUYE€CKONW CTaTUCTHKH, SIBJISIOTCS
CTaTUCTUYECKUMHU aHAJIOTaMH COOTBETCTBYIOIIMX XapaKTEPUCTHK, PACCMATPUBAEMBIX B TEOPUU
BEPOSTHOCTEM, OJIyYCHHBIMHA HA OCHOBE OTPAaHMYEHHOTO YHMCJIAa OMBITHBIX JaHHBIX. ClIe10BaTeIbHO,
€CIIM, HallpUMeEp, MaTeMaTUYECKOE O0XKUIAHUE U JTUCIIEPCHUS CIyYalHOW BEJIMYMHBI, U3y4acMbIE B
TEOPUHU BEPOSATHOCTEM, SIBISIOTCS XAPAKTEPHBIMUA HECIyYallHBIMUA YUCIAaMHU, TO UX CTaTUCTHYECKUE
aHAJIOTM — BBIOOpPOYHAs CpeaHsiss W BBHIOOpOYHas (WM HWCIpaBlIEHHAs) AMCIEPCHS SBISIOTCS
CIIy4yallHBIMU BEJTUYMHAMU, 3aBUCSIIIMMHU OT 00beMa M THIA BHIOOPKU W Pa3TUYHBIMU JIJIsi Pa3HBIX

BBIOOPOK.
Hano o0s3aTenbHO 3HATh M YMETh BBIUUCIIATH TOYSUHBIC OIICHKH HEM3BECTHBIX MAapaMeTPOB
pacripefie/ieHus]  CIy4ailHOW BEJNMYMHBI - BBIOOPOYHYIO CPEIHIO M BBIOOPOYHYIO (MM

MCIPABIIEHHYIO) JUCIIEPCHIO, TaK KaK JF00as craTUCTHYecKas 00paboTKa CBOJUTCS, PEXKIE BCETO, K
HaXOXKJCHHUIO UMEHHO 3TUX XapaKTEPUCTHUK.

Crnemyer oOpaTUTh BHUMAaHHE HA TO, YTO 3TH OICHKH SIBIISIOTCS MTPUOIMKEHHBIMU, 0COOCHHO
JUIs BBIOOPOK MaJIoro o0bema, M JUisl CyKJI€HHUs O TOUHOCTH U HaJIe)KHOCTH 3TUX OLIEHOK Ha/I0 YMETh
PUMEHSITh HHTEPBAIBHBIC OIIEHKU U 3HATh METO/IUKY TIOCTPOCHUS JTOBEPUTEIbHBIX HHTEPBAJIOB.

CamocrosarenbHass paboTa sBIsSETCS OJHUM M3 BHJOB yuyeOHbIX 3aHsaTuid. Llensb
CaMOCTOSITENTFHOW PabOThl — MPAKTUYECKOE CaMOCTOSITEIIbHOE TONTYYEeHHE CTY/IEHTaMH HaBBIKOB,
paccMaTpUBaeMbIX B IPOIECcCe U3YUEHUS AUCLUTUTNHBL.

AyIuTOpHAas caMOCTOSITeNIbHAS padoTa 10 TUCIUIINHE BHITOIHSACTCS Ha YUeOHBIX 3aHITHIX
M0JT HETIOCPEICTBEHHBIM PYKOBO/ICTBOM IPEIOIaBaTeNs U 110 €ro 3aaHHUIO.

BHeaymuTtopHass camocTosiTelbHass paboTa BBIONHSETCS CTYJIEHTOM IO  3aJlaHUI0
IpernoJiaBaTess, Ho 0€3 ero HemoCPEACTBEHHOTO YUaCTHSL.

3aoauu camocmoameibHoll padomel cCmyoenma:

- pa3BUTHE HAaBBIKOB CAMOCTOSITENIbHON yueOHOW paboThI;

- OCBOEHHE COJIEpKaHMsl JUCLIUIUIMHBL,

- yriayOJieHHe COJIepKaHHUs U OCO3HAHWE OCHOBHBIX TOHATHH JUCHUIUINHBL
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- IICTIOJIb30BaHUE MaTepHaia, COOPaHHOTO U MOJyYSCHHOTO B XOJI€ CAMOCTOSTEIIbHBIX 3aHATUI
U1 3 PEKTUBHOM MOATOTOBKH K 9K3aMEHY.

Buow eneayoumopnoii camocmoamenvHoil pabomoi:

- BBINOJIHEHUE pacyeTHO-rpauueckux pador;

- IOATOTOBKA K 3K3aMEHY;

- IOJITOTOBKA K CEMHHAPY;

JU71st BBIOJTHEHUS JII00O0TO BHJIA CAMOCTOATENBHOM PaboThl HEOOXOIMMO MPOWUTH CIIETYIOIINE
STalbl:

- OIIPEJIEICHNE LIEIU CAMOCTOSATENBHON padOTHI;

- KOHKpETH3alus 03HaBaTebHON 3a/1au;

- CaMOOIIEHKA TOTOBHOCTHU K CAMOCTOSITENILHON paboTe;

- BEIOOp a/1eKBATHOTO crioco0a eHCTBYS, BEAYIIEro K PELICHUIO 3a/]auy;

- IUTAaHUPOBAHUE PAOOTHI (CAaMOCTOSATEIBHON UITH C TOMOLIBIO IIPEN0IaBaTEINs) HaJl 3a/IaHUEM;

- OCYIIECTBJICHHE B IPOLIECCE BBINOJHEHHUS CAMOCTOSTEIbHOM pPabOThl CAMOKOHTPOJIS
(MpOMEKyTOYHOI'O U KOHEUHOT'0) PE3YJIbTaTOB padOThl U KOPPEKTUPOBKA BBIMOIHEHUS paOOTHI;

- pedekcus;

- Ipe3eHTaIus padoThI.

7/ @oH] OLIEHOYHBIX CPEACTB

B npormecce oOydeHus: HCMONB3YIOTCS CIEAYIONIUE OIEHOYHBIE (POPMBI CaMOCTOSITEIBHOM
paboTHI CTYICHTOB, OIICHOYHBIC CPEJCTBA TEKYIIETO KOHTPOJIS YCIEBAEMOCTH M IPOMEKYTOUHBIX
aTTeCTalUi:

- pacueTHO-rpauyecKue paboThl;

- KOHTPOJIbHBIE paOOTHI;

- TECTUPOBAHHUE;

- DK3aMeH.

OIIGHO‘-IHBIG CpeacTBa TCKYHIEr0O KOHTPOJIA YCIICBACMOCTHU BKIIHOYAOT KOHTPOJIbHBIC 3aJaHHA
HHIWBUAYAJIbHO JJId Ka)KIO0TO 06yqafomer00ﬂ.
B PE3YIbTATC OCBOCHUA NUCHHUILINHBI (MO,Z[y.TI}I) (1)OpMI/Ipy1-OTC$I CJICAYIOINEC KOMIICTCHIINU:

Konx komnerenunun | HamMeHoOBaHHMe KOMIIETEHIMH BBINTYCKHUKA
OIIK-1 Cnoco0eH MCTOIh30BaTh MOJIOKEHUS, 3aKOHBI ¥ METObI €CTECTBEHHBIX
HayK U MaT€MAaTUKU JJIsl pEIIeHUs 33/1a4 MH)XEHEPHOU JesITeIbHOCTH

7.1MeTtoabl KOHTPOJISA M OLICHUBAHUS Pe3yJIbTATOB 00y4eHHs

HanmenoBanue
Bun xonTpons
KOHTPOJIS Kpartkas xapakTepucTiKa KOHTPOJIs
Ne n/mn pe3yNIbTaToOB
pe3yabTaTOB pe3yJIbTaTOB 00YUYEHUS
o0y4eHus
o0y4deHus
OOyuaromuiics B TEYEHHE  ceMecTpa
CaMOCTOSITENIHO BBIMOJIHSAET P PacyeTHO-
Pacuetno-
. rpaduueckux paboT mo teme pasnena. llpu
1 rpaduveckas Texymuit
aGoTa MIpOBEpKe IpernoiaBaTeb OLIEHUBAET
P KauecTBO  O(QOpMJIEHHUS,  MPaBUIBHOCTH
pacueToB.
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6

Konrtponbnas
pabora

Texymmit

Pemenue KOHTpPOJIbHOMI paboThI
OCYLIECTBIIICTCS HA TMOCIEAHEM 3aHATHU
n3zyuaemoro paszena. KonrponpHas pabora
BBIIIOJHACTCS ~ MHAMBUAYATBHO  KaXKIBIM
cryaentoM. [lpu mpoBepke mpenoaaBaTelb
OLICHMBACT TPABHIBHOCTH IPOM3BEICHHBIX
pacyeToB.

3 Tect

Texymui

TectupoBaHue NPOBOIUTCS Ha IOCIEAHEM
3aHATUM M3y4aeMoW TeMbl. TecTupoBaHue
OCyIlleCTBIIsI€TCS, MO0  MpU  [OMOIIU
KOMIIBIOTEPHON CHCTEMBI TECTUPOBAHUS, JINOO
C HCIOJb30BAHUEM BBIIAHHBIX TECT-33aJaHUN
Ha OymaxxHoM Hocurtene. B pamkax
TECTUPOBAHUS IIpoBepseTCs 3HaHUe
TEOPETHYECKOM 0a3bl.

4 DK3aMeH

IIpomexyTOUHBI
71

[TpomexxyTouHas arrecTanus OOydaroUIMXCs B
dopme 3K3aMeHa MPOBOAUTCA 10 Pe3yiabTaTaM
BBIIIOJIHEHUSI BCEX BMJIOB Y4eOHOM paboThl,
IIPEyCMOTPEHHBIX ~ YYEOHBIM IUJJAaHOM 10
JAHHOW JHCLUIUIMHE, IPU 3TOM YYUTBHIBAKOTCS
pe3yabpTaThl TEKYIEr0 KOHTPOJIS YCIIEBAEMOCTH
B TeueHue cemecrpa. OrleHka creneHu
JOCTHKEHUSI O0YyYaroUIMMUCS IUIAHUPYEMBIX
pe3yabTaToB  OOy4eHUs 1O  JUCLMILIMHE
MIPOBOJUTCA  TNPENOJABareiaeM,  BEIyLIUM
3aHATHUA N0 JUCLUILIMHE METOIOM DKCIIEPTHOMN
oneHku. Ilo  wuroramMm  mPOMEXYTOYHOM
aTTeCTalliyd 10 JUCLUIIIMHE BBICTABIACTCSA
OIICHKA «OTIIUYHOY, «XOpOILOY,
«YIOBJIETBOPUTEIILHO WU
«HEYJOBIETBOPUTEIBHO.

7.21llkana ¥ KPpUTEPUHU OLIEHMBAHUSA Pe3yJIbTATOB 00y4eHUS

Tloka3zarenem

OLICHUBAHUA

KOMIIETEHIINI

Ha  pa3IM4HBbIX  JTallax HX

(I)OpMI/IpOBaHI/IH SABIIACTCA AOCTHUKCHUC 06yanOH_[I/IMI/ICSI IUIaHUPYEMBIX PE3YyJIbTATOB

00y4YeHUs M0 TUCIUILINHE (MOIYIIO).

Kpurepumn oueHnBaHus

IToxa3arenn 5 3 4 5
3HATh: OOyuaromuiics OO0yuaromuiics OO0yuaromuiics OO0yuaronuiics
OCHOBHBIE MTOHATHS JIEMOHCTPHPYET JIEMOHCTPHUPYET JIEMOHCTPUPYET JIEMOHCTPHUPYET
W YTBEPXK/ICHHS TIOJTHOE OTCYTCTBHE HETIOJIHOE JaCTHYHOE TIOJTHOE
BEKTOPHOT'O aHAJIN3a, | WM HEJOCTaTOYHOE | COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
TeopuH QyHKIUH COOTBETCTBHE CJICTYIOIINX 3HAHUK: | CIIEIYIOIIMX 3HAHUI: | CIEMyIOIUX
KOMILJIEKCHOTO CIEYIOIUX 3HAHUN: | OCHOBHBIC IIOHATHS OCHOBHBIC ITOHSATHSA 3HAHUM:
HIePEMEHHOTO, OCHOBHBIE ITOHATHUS U yTBEP)KACHUSA U yTBEP)KACHUSA OCHOBHBIC ITOHATHS
PSLIOB, TEOPHU U yTBEP)KICHHS BEKTOPHOT'O aHAJIN3a, | BEKTOPHOTO aHAJIN3a, | U yTBEP)KACHUSA
BEPOSATHOCTEH. BEKTOPHOT'O aHAJM3a, | TEOPUH HYHKLUUH TEOpUH (QyHKIIH BEKTOPHOT'O

TeoprH QYHKINUU

KOMIIJICKC

HOI'O KOMIIJICKCHOT'O aHaJin3a, TCOpUun
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KOMILIEKCHOTO HNEPEMEHHOTO, HNEPEMEHHOTO, GbyHKIMN
MIEPEMEHHOTO, PAIOB, TEOPHH PANOB, TEOPHH KOMILIEKCHOTO
pAnoB, Teopun BEPOSITHOCTEM. BEPOSITHOCTEM. [IEPEMEHHOTO,
BEPOSATHOCTEH. Jomyckarorcs PAAOB, TEOPHH
HE3HAUUTENIbHbIE BEPOSATHOCTEH.
OIIHOKH, CBo601HO
HETOYHOCTH, omnepupyer
3aTpyAHEHUs IIPU NPUOOpPETEHHBIMU
AQHATUTUYECKUX 3HaHUSMH.
onepanusx.
yMeThb: OOyuarommiicst He OO0yuaromuiics OO0yuatomtmiics OO0yuarontuiics
MIPUMEHATH METO]IbI YMEET Wi B JAEMOHCTPUPYET JAEMOHCTPUPYET JAEMOHCTPUPYET
BEKTOPHOI'O aHAJIN34, HEOOCTaTOYHOH HCITIOJIHOC HYaCTUYHOC IIOJIHOC
Teopun (yHKIIHH CTETIEHH yMEET: COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
KOMILIEKCHOI'O MIPUMEHATh METObI CIEYIOUINX CIEYIOUINX CIEIYIOUINX
IIEpEMEHHOTO, BEKTOPHOIO aHAJIN3a, | YMEHUM: YMEHHM: YMEHUM:
TEOPUH PAMIOB, Teopur HYHKIIMU IIPUMEHATH METObI IIPUMEHATH METO/bI NPUMEHATH METO/IbI
ONEPAIIHOHHOTO KOMIUIEKCHOT'O BEKTOPHOT'O aHajM3a, | BEKTOPHOIO aHaIM3a, | BEKTOPHOIO
WCUYMCIICHUS IS IIEPEMEHHOT O, Teopur QyHKIHH TeopuH QYHKIHH aHaau3a, Teopuu
[IOHUMAHUS TEOPUU PsIOB, KOMIUIEKCHOTO KOMIUIEKCHOTO GbyHKIUN
aIEKBATHOM OTIEPALMOHHOTO MIEPEMEHHOTO, MIEPEMEHHOTO, KOMIUIEKCHOTO
COBPEMEHHOMY HCUHCIIECHUS IS TEOPHUH PSLIOB, TEOpHUH PSLIOB, HEPEMEHHOTO,
YPOBHIO 3HAHUI MTOHUMAaHHUS OIEPALUOHHOTO OINEPALlMOHHOTO TEOPHUH PSIIOB,
HAYYHOH KapTUHEI aIeKBaTHOU UCYUUCIICHUS IS HCYHUCIIECHUS IS ONEPaLnOHHOTO
MHPA. COBPEMEHHOMY HNOHUMAaHHUSA HNOHUMAaHHUSA HCYUCIIECHUS IS
YPOBHIO 3HaHUI aJleKBaTHOM aJeKBaTHOM MOHUMAaHHUSA
HAYYHOH! KapTHHBI COBPEMEHHOMY COBPEMEHHOMY aJleKBaTHOM
MHpa. YPOBHIO 3HAHUH YPOBHIO 3HAHUM COBPEMEHHOMY

HAy4YHOU KapTUHBI

HAay4YHOU KapTUHBI

YPOBHIO 3HAHUI

MHpa. Mupa. Y MeHus HAay4YHOU KapTUHBI

JomnyckaroTcs OCBOEHBI, HO mupa. CBOOOTHO

3HAYUTEIbHbIC JIOITy CKaroTCs omepHupyer

OIIMOKH, HE3HAYHTENbHbIE PHOOPETEHHBIMU

MPOSIBIISIETCS OIIHNOKH, YMEHUSIMH,

HEJIOCTaTOYHOCTh HETOYHOCTH, MIPUMEHSET UX B

YMEHUH, 110 psay 3aTpyJHEHHS IpU CUTYaIUsIX

MoKazaTteJeH, AHATTUTHYECKUX TIOBBILIEHHOM

oOyyJaromuics oreparnmsIx, CJIO’KHOCTH.

UCTIBITBIBAET MepeHoce yMeHHH Ha

3HAYUTEIbHbIC HOBBIE,

3aTpyIHEHUs IPU HecTaHJapTHbIC

OTIepUPOBAHUH CHUTYaI1H.

YMEHUSIMH TIPH X

MepeHoce Ha HOBBIE

CHUTYaIIH.
BJIAJCTh: OOyuaronuiicst  He | OOydaromuiics B OO0yuaromuiics OO0yuaronuiics B
HaBbIKAMHU BIageeT WiM B | HENOCTATOYHOU YaCTUYHO BIIAJEET: MIOJTHOM 00BeMe
NpUMEHEHNUS HEIOCTATOMHOM CTETICHH BIIAJICET: HaBBIKAMHU BJIaJICET:
TIOJIO>KEHU I CTeTIeHN BageeT HaBbIKAMHU TpUMEHEHHUS HaBbIKAMHU
BEKTOPHOT'O aHaJIn3a, MPUMEHEHHUS TIOJIOKEHHUH MIPUMEHEHHS
Teopun QyHKITUU HaBbIKaMH MOJIOKEHUN BEKTOPHOI'O aHallW3a, | MOJIOKEHUHN
KOMIIJIEKCHOTO TIpUMCHCHHA BEKTOPHOTO aHAJM3a, | TEOpPUU QYHKIIUH BEKTOPHOTO
MIEPEMEHHOTO, TIOMOKCHIH TeopuH QyHKIHN KOMIIIEKCHOTO aHaIn3a, TEOPUH
TEOPHH PSIIIOB, BEKTOPHOTO aHATMSA, |\ ijrekcHOrO MepEeMEHHOTO, byHKIMN
OTIePALIMOHHOTO Teopuu dyHKII MIEPEMEHHOTO, TEOPHUH PSIJIOB, KOMIUIEKCHOTO
WCYUCIICHUS IS KOMILTCKCHOTO TEOPHH PSIIIOB, OTIepPaIIHOHHOTO MIEPEMEHHOTO,
NPUMEHEHUS B TICpEMEHHOTO, OTIEPaAIIMOHHOTO WCUYHCIICHUS IS TEOPHH PSIIIOB,
npodeccuonanproii | LCOPHH PAIOE, WCYHCIICHUS 1J1S NPUMEHEHUS B OIIEPaMOHHOTO
JIeSITeIIbHOCTH Ha OTICPALMOHHOTO NPUMEHEHUS B npodeCcCHOHAIBHON | MCUMCIICHUS IS
COBPEMEHHOM HCHHCIICHHA JUIH npodecCHOHAIBHOM | JEATEIbHOCTH Ha NIPUMEHEHUS B
YPOBHE 3HAHHH. TIPUMCHCHITA B JIeSITeTIbHOCTH Ha COBPEMEHHOM npodeccroHanbEHO

npodeccuoHaTLHOM

COBPEMEHHOM

YPOBHE 3HAHUH.

i JCATCIBbHOCTH Ha
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JesATEIFHOCTH Ha YpOBHE 3HAHHMI. HaBeiku ocBOGHBI, COBPEMEHHOM
COBPEMEHHOM OO6yuatomtmiics HO JOMYCKAIOTCS YpOBHE 3HAHUIA.
YpOBHE 3HAHHH. UCIIBITHIBACT HE3HAYHUTEIbHBIC CBobGoxHO
3HAYUTEIbHBIC OILIMOKH, MPUMEHSET
3aTpyJHEHUS IPU HETOYHOCTH, MOJTy4eHHbIe
NPUMEHEHUU 3aTpyJHEHHS PU HaBBIKH B
HaBBIKOB B HOBBIX AHAJTUTUYECKUX CUTYyaLUsIX
CUTYaIUsIX. oreparnmsx, MOBBILIEHHOH
MepeHOCe YMEHUIT Ha | CIIOKHOCTH.
HOBBIE,
HeCTaHIapTHBIC
CHUTYaLHUH.

Ikana oneHUBAHUA NPOMEKYTOYHOM ATTECTALMU: IK3AMEHA.

[IIxana onteHnBanus

Omnucanue

OTIIMYHO

Beimonnensl Bce BHIBl  yueOHON palOThl, MpeayCMOTPEHHbIE
y4ueOHbIM MIaHOM. CTYJEHT IEMOHCTPUPYET COOTBETCTBUE 3HAHUH,
YMEHUH, HaBBIKOB IPUBEAECHHBIM B TaOMUIAX IOKA3aTessIM,
ONepHpYyeT NPUOOPETCHHBIMH 3HAHHMSIMH, YMEHHSIMHU, HaBBIKAMH,
IIPUMEHSAET MX B CHUTyallMsX IOBBIIICHHOM CIIO)KHOCTH, HE
WCIBITBIBACT 3aTPYAHCHMM IIpU  AHAINTUYECKUX  ONEPALUsX,
IIEPEHOCE 3HAaHUW U YMEHUI HA HOBBIC, HECTAHAAPTHBIC CUTYAILUH.

Xopomo

BrimonHensl Bce BHUIBI  y4eOHOM pabOThI, MNPeayCMOTPEHHBIE
yueOHbIM  TuIaHOM.  CTyIeHT  JeMOHCTPUPYET  YacTUYHOe
COOTBETCTBUE 3HAHWW, YMEHUM, HABBIKOB MIPUBEJICHHBIM B TaOIUIIAX
MOKa3aTeNsiM, ONepUupyeT MPUOOpPETEHHBIMU 3HAHUSMHU, YMEHUSIMH,
HaBBIKAMH, MPUMEHSET UX B CUTYyalMSIX MOBBIIMIEHHON CIOKHOCTH.
[Ipu »TOM MOryT OBITh JOMYIIEHBI HE3HAYUTENbHBIE OIINOKH,
HETOYHOCTH, 3aTPyJHECHHS TPU AHAIUTUYECKUX  OINEpalUsX,
IIEPEHOCE 3HAHUM U YMEHUI HA HOBBIEC, HECTAHAAPTHBIE CUTYALIUH.

Y,Z[OBJ'ICTBOpI/ITeJ'ILHO

BoinonHeHnsl Bce BHUIBI  yuyeOHOM pabOThl, NPESyCMOTPEHHBIE
y4eOHbIM Tu1aHoM. CTYACHT IEMOHCTPUPYET HEMOJIHOE COOTBETCTBHE
3HAHUN, yMEHU, HAaBBIKOB IPUBEICHHBIM B Ta0IMIIaX MOKa3aTessM,
JIOMyCKAlOTCA 3HAYUTEIbHbIE OHIMOKM, MPOSIBISETCS OTCYTCTBHE
3HaHWM, YMEHMM, HABBIKOB II0 psAy IIOKa3aTelled, CTyAECHT
UCIBITBIBACT 3HAYUTEIbHBIE 3aTPYJHEHUs IIpU  ONEPUPOBAHUU
3HAHUSIMU M YMEHUSIMHU [IPU UX NIEPEHOCE HA HOBBIE CUTYAIUU.

HeynosnersopurenpHo

He BbimomHeH oauH wiM  Oojee BHJIOB Y4eOHOH paboOTHI,
NPEIYyCMOTPEHHBIX y4eOHbIM IIaHoM. CTYIeHT IeMOHCTPUPYET
MOJTHOE OTCYTCTBHE WJIM HEIOCTaTOYHOE COOTBETCTBHE 3HAHMIA,
YMEHUH, HaBBIKOB TIPUBEACHHBIM B TaOIWIaX MOKa3aTelsMm,
JIOMyCKAIOTCA 3HAYUTEIbHBIE OMIMOKM, MPOSIBISETCS OTCYTCTBHE
3HaHWM, YMEHH, HABBIKOB 110 PSAY MMOKA3aTENEH, CTYJEHT HE MOXKET
ONEepUPOBATh 3HAHMSIMHU M YMEHHSIMH IPU UX MEPEHOCE HAa HOBbBIE
CHUTYAIHH.
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Ika/jia oueHMBAHUS TEKYLIEr0 KOHTPOJIS.

HaumeHoBanue KOHTPOJIsS
pe3yIabTaTOB O0YUEHHUS

[IIxana orteHuBanusg

Onucanue

PacuerHo-Tpaduueckas
paborta

OtinyHo - Pabora caana B
CPOK, pacyeTHasi 1
rpaduyeckas 4actu
BBITIOJTHEHBI BEPHO, JIHOO
MMEIOTCS] HEZIOYETHI, HE
BJIMSIIOLIKME HA KOHEUHbIN
pe3ynbTar.

Xopouio - pacyeTHas 4acTh
BBIIIOJIHEHA BEPHO, B
rpau4ecKoil 4acTu ecTh
3aMEYaHUs

Y 10BIETBOPUTEIIBHO - B
pacyeTHOM YacTH €CTh
3aMEYaHMsl, METOJ]
BBITIOJTHEHUS TpadudecKon
4acTH BbIOpaH BEPHBII
HeynosnerBoputensbHo - B
pacueTHOM U rpaduyecKoit
4acTaX ecTh rpyobie
3aMeYaHusl.

3amanue Ha PI'P Brimaercs Ha
MEPBOM 3aHSITHHI
COOTBETCTBYIOIIETO pa3zeia
JUCLIUILIMHEBI U CIaeTCs 10
OKOHYAHUH U3YyYCHHS
COOTBETCTBYIOIIETO pa3zena
guciumiIviel. PIT'P noimkHEL
OBITH BBIIIOJIHEHEI U
0(hOpMIICHBI B COOTBETCTBUU C
TpeOOBAHUSMU METOANYECKUX
yKa3aHuii Kadeapsl.

KonTponbhas padbora

OtnuyHo - PaboTa BEICOKOTO
KauecTBa, ypOBEHb
BBINOJIHEHUS] OTBEYAET BCEM
TpeOOBaHUSAM, TEOPETUUECKOE
COJIEp’)KaHUE Kypca OCBOEHO
MOJTHOCTBIO, 06€3 TIPOo0eoB,
HE00X0/IMMBbIE IPAKTUYECKHE
HaBBIKH Pa0OTHI C OCBOCHHBIM
MaTepHuaioM chOpMHPOBAHBI,
BCE IIPEyCMOTPEHHbIE
porpamMmoil ooydeHus
y4eOHbBIC 3aTaHHs
BBINOJIHEHBI, JINOO HEKOTOPhIE
13 BBITOJIHEHHBIX 33 JaHUN
coJiepKaT He3HAUUTeIbHbIe
OIMOKHU

Xopomuio - YpOBEHb
BBITIOJTHEHUS paOOTHI
0TBeYaeT OOJIBIIMHCTBY
OCHOBHBIX TpeOOBaHMUIA,
TEOPETUYECKOE COJIEPIKAHNE
Kypca OCBO€HO YaCTUYHO, HO
npoOeIbl HE HOCAT
CYIIECTBEHHOI'O XapaKTepa,
HE0OXOIUMBIE MTPAKTUUYECKHE
HaBBIKH PabOTHI C OCBOCHHBIM
MaTepHUaJoM B OCHOBHOM

3amnmTa TeMbl BKIOYAeT
pelIeHue 3a7a4 B Ay JMTOPUH B
TEUEHHUE OJIHOM Maphl U
MIPOXOUT MOCIE U3YICHUS
COOTBETCTBYIOLLETO

paszaena. bunersl cocTosT U3
BOITPOCOB, MO3BOJISIOIINX
OLICHUTH C(HOPMUPOBAHHOCTh
komrmeTeHui. Ha oTBeTHI
otBoauTcd 1,5 Jaca.
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c(OpMHPOBaHBI, HEKOTOPHIE
BU/IBbI 32/IaHUH BBIITOJHEHBI C
oImuOKamH.

Y 10BNIETBOPUTENHHO -
Teopernueckoe conepxanue
Kypca OCBOCHO YaCTUYHO,
HE00XOIUMBbIE IPAKTUYECKHE
HaBBIKU Pa0OTHI HE
c(OpMHPOBAHBI,
OO0JIBIIMHCTBO
MPEyCMOTPEHHBIX
MPOrpamMMoOi 3aIaHUH HE
BBINOJIHEHO; TIPU
JIOTIOTHUTEIHHON
CaMOCTOSITEIILHOM paboTe Hal
MaTepUajIoM Kypca BO3MOKHO
MOBBIIIICHUE KaueCTBA
BBITIOJTHEHUS Y4EOHBIX
3a/IaHUM.
HeynosnerBoputensHo -
Teopernueckoe conepxaHme
Kypca He OCBOEHO,
HEO0XOIMMBIEC IPAKTUIECKHE
HaBBIKU Pa0OTHI HE
c(OpMHUPOBAHBI,
IPEyCMOTPEHHBIE
MIpOTrpaMMOH 3aJJaHUs HE
BBINOJIHEHBI

Tect conepxur 20 3agaHui,
MpaBUJIbHBIN OTBET Ha 1
3aJlaHue COOTBETCTBYET |
Oamty. Bpems rectupoBaHus -
30 munyT. CTyneHTy
MPEAOCTABIISIETCS IBE
TectupoBanue 1mo TIOTBITKH TSI TIPOXOXKICHUS
NIPOMJEHHON TeME Tecta. MakcuMalibHasl OI[EHKa
3a TecT - 20 6amros. TecT
CUMTAETCSl YCIIEUIHO
MIPOMICHHBIM, €CJTH CTYJEHT
nan He MeHee 60%
MPaBUIILHBIX OTBETOB (HaOpasn
He MeHee 12 6auioB).

TecTtupoBanue
OCYILECTBIISICTCSL, TUOO0 pHU
ITOMOIIHA KOMITbIOTEPHOU
CHCTEMBI TECTUPOBAHUS, THO0
C UCMOJIb30BaHUEM BbIIAHHBIX
TeCT-33JJaHUi Ha OyMaXHOM
Hocurene. Bpems
tectupoBanus 30 MuH. 3aTeM
OCYIIIECTBIISIETCS POBEPKA
TeCTa 3K3aMEHATOPOM U
BBICTABIIIETCS OLICHKA
COIIACHO METOAUKHU
BBICTABIICHUS OLICHKH.

7.301eHOYHbIE CPeACTBA

7.3.1 Texymuii KOHTPOJIb

Conep:xkanue pacueTHO-rpaduyeckoi padoTsl o JudPepeHUINATBLHBIM YPABHEHU M.
Mertoap! pemeHuni quddepeHInaIbHbIX ypaBHEHUN pa3IMuHOTO THIIA.

BapuanT 3aganust
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1. Pemuts ypaBHEeHHUS:

A+ y?dx—ydy = x*ydy

2
ZQ y—+8—y+8

2 dx x* X

3 xe¥ dx+ ()czyey2 +1gy)dy =0

Pemmte 3agaun Komu 1y1st ypaBHeHHi:
dy 2 3y

4. dx X x, yO=1

5. 4y +x°y=(xX*+8)e™y’ y(0)=1,

X2 ym+ qu —
6. Pemuth ypaBHeHue: Vx .

Pemuts YpPaBHCHU:
e

_7- J/ + J}!rr =x ,
8. Y +5y"+7y +3y=(16x+20)e*

9. ¥'+25y=2c0s5x —sin 5x +€**

yu_3y/+2y — —
10. B+e™)

T
S (2)-
11. Pewnts kpaesyo sagaay: Y +2Y +5y=-3sin2x  y(0)=1 8
PemmTs cucremsl ypaBHEHUN:

'=y-z,
12. {y'=2—y-
{y’=4y—32 +5sin X,
13, Z2'=2y—17-COsX.

KonTposbnas paGora Nel
10 00BIKHOBEHHBIM TH((epeHINATbHBIM YPABHEHHSIM NIEPBOI0 MOPSIAKA
Pemintes ypaBHeHust
Bapuanr 1

L Xy =xe* 4y
» X2dy —(2xy +3)dx =0
3 (L+ y?sin 2x)dx — ycos2xdy =0

Bapmuanr 2

xy’=xsinl+ y
X

1.
) )()/r _ )/ — 53__X y3
5 (6Y? +3x°y +1)y' —3xy* +x* =0
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Bapuant 3
LY =Xy Yy
2 sin x-y"=-ycosx —sin X

2
(xy +sin y)dx + X?+ yZ +xcosy |[dy=0

3.
KonTposbnas padora Ne 2
10 00BIKHOBEHHBIM JUHEeHHBbIM TU(PepeHunaIbHbIM YPABHEHUSIM
N-ro mopsjaka
Bapuant 1

Pemmnth ypaBHeHuUs1

1) ym_4yu:1_12X2

" y _ 1
YT, X
2
7 CoS—

2 T
3; VYkazarh BUJ YaCTHOT'O PCIICHHUSA YPaBHCHUSA

y'+6Yy +9y=e""(x—3)sin 2x

Bapmuanr 2

Peminte ypaBHeHus
1) y" + 4y =10sin 2x
e—Zx
y'+4y' +4y=—
2 X
3; VKa3arb BUJ YaCTHOTO PELICHUs YPaBHEHHUS

y" -6y’ +13y =e>*(cos2x — 2sin 2x)

Bapuant 3
Pemints ypaBHeHust

1 Y'+2y' —3y=e" —cosX

, Y+ Yy =ctgx
3. Vka3arte BUJ] YaCTHOTO PCIICHHA YPaBHCHUSA
y" — 6y’ +18y = xe* cos3x

Conep:kanue pacyeTHO-rpauyeckux padoThbl N0 TEOPUU BEPOSATHOCTE M MaTeMaTH4eCKO
CTATUCTHKE.

OmnpenenieHne BEPOSITHOCTEH CITy4alHBIX COOBITHH, 3aKOHOB pacIpeesIeHUus] TUCKPETHBIX U
HEIPEPBIBHBIX CIIYYAWHBIX BEJIUYMH U UX YUCIIOBBIX XapaKTEPUCTHUK.

[Toctpoenue smnupruyeckoil pyHKIMU pacripeieieHus] BBIOOPKH, OJUTOHA U THCTOIPaMMBI
OTHOCHUTCJIBHBIX YaCTOT.

Pacuyer craTuCTHUECKUX XapaKTEPUCTUK BHIOOPKHU.
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KoMniekr 3anannid
JJIsl BBINIOJTHEHNs pacyeTHO-Tpadguyeckux pador (PI'P)
no gucuuniune «Teopusi BeposiTHOCTE»

1. V cOopmuka umerorcs 10 meraneit, Mano OTIMYAOMIUXCA 110 BHEITHEMY Buay. M3 HUX 6
JeTaneil mepBoro copra, a 4 — Broporo. KakoBa BepoATHOCTb TOTO, YTO CPEIH B3ATHIX Haynady S5
JeTaneit 3 okaxyTcs mepBoro copra?

2. B ypHe 7 yepHbIX IapOB U S KENTHIX 1apoB. HaliTh BEpOATHOCTH TOTO, UTO CPE/IU HAyAaqy
U3BJICUCHHBIX 4-X IIapOB OKa)XeTcs Ooee 2-X KEThIX.

3. BeposTHOCTh OTKa3a KakJ0T0 M3 HE3aBHUCHUMO PaOOTAIOIIUX AJIIEMEHTOB 3JIEKTPUUYECKON

LEeNIY paBHA P=0,05. Haiitu BeposiTHOCTh 0€30TKa3HOM pabOTHI IEKTPUIECKOH LIETH.

l_

—
|

4. Ha nByx craHkax oOpaOaThIBarOTCSl OJJHOTUITHEIC JCTalu. BEeposSTHOCTh U3rOTOBJICHHUS
CTaHJAPTHOW JETaJH JIJIsl IepBoro cranka pasHa 0,96, a myst BToporo cranka - 0,92, Jleranu
CKJIQJIBIBAIOTCS B OJTHOM MECTE, PUYEM MEPBBII CTAHOK M3rOTABJIMBACT B 1,5 pa3a MeHbIIe
neTanei, ueM BTopoil. HaliTu BeposSiTHOCTh TOTO, UTO B3sTas Hayady JeTallb OKaKeTCs
HECTaHIAPTHOM.

5. BepoATHOCTH TOTO, UTO Hayady B3sTas IeTalb U3 MapTHH cTaHAapTHA, paBHa 0,92.
HaiiTi BeposiTHOCTH TOTO, YTO CPEH B3ATHIX HAy/lauy IIECTH JeTajeil He MEeHee IBYX OKaXyTCs
HECTaHJAPTHBIMH.

6. BeposiTHOCTH O€30TKa3HOM paboTH! Kaka0T0 13 700 HE3aBUCUMO pabOTAIONIUX
AJIEMEHTOB HEKOTOPOTO ycTpoiicTBa paBHa 0,85. HailTi BEepOSATHOCTH TOTO, UTO BBIMAYT U3 CTPOS OT
80 1o 120 anementoB; poBHO 100 351eMEHTOB.

7. YCTpOICTBO COCTOUT U3 4-X IJIEMEHTOB, padOTAIONIUX HE3aBUCUMO JAPYT OT ApPYyTa.
BeposiTHOCTh HaziexKHOU pabOTHI KaXkI0TO dJIeMeHTa B OJHOM uchbiTanuu paBHa 0,9. CocTaBUThH
3aKOH pachpeieNieHus: AUCKPETHOM cydaifHOM BeTMYUHBI X - YMCIIa OTKA3aBIIUX YJIEMEHTOB B
OJIHOM OIIBITE.

8. HezaBucumele ciyyaiinble BeanunHbl X U Y 33JaHbl psaMHu pacpeesIeHUs.

2 5 15

1 3 2 3 2

Haiitn cpeanee kBaipaTH4eCKOE OTKJIIOHEHNE BETUYNHBI Z=2X?-3Y .

9. YcTpoiicTBO cOCTOUT U3 4-X HE3aBUCUMO Pa0OTaIOIIUX OJHOTUITHBIX 3JIEMEHTOB.
BepositTHOCTh HaziexHON paboThI Kaxaoro snemeHTa pasHa 0,995. Haiitu BeposiTHOCTH TOTO, YTO
paboTaroT HE MEHee TPeX JIEMEHTOB.

10. Cnydaitnas BennurHa X 3aJaHa INIOTHOCTHIO BEPOATHOCTEM:

0 npu X <0,
f(x)=1a(x*+2x) npu 0<x<1,
0 npu x>1.
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Haiitn xoaddumment "ad ", wHTETpanbHYI (QYHKIUIO pacrpeaeiieHus
F(x), M(X), D(X) u BepositHoCTh nonaganus X B untepnai (0,2; 0,8).
11. Ha cranke uzroraBnuBaetca netaib. Ee nnuna X - cnyvaiiHas BeIM4YuHa,

pacmpeneneHHas 1o HopMallbHOMY 3aKOHY ¢ nmapamerpamu: @ =20 cm, O =1,1 cm. Halitu
BEPOATHOCTH TOTO, YTO JIJIMHA JIETaJIU 3aKiiroueHa Mexay 19 cm u 21,1 cm. Kakoe oTkiioHeHne

JUTMHBI JIETal OT ¢ MOYKHO TapaHTHUPOBaTh ¢ BeposATHOCTHIO 0,9; 0,997 B kakux npezaenax OyayT
JeXaTh MPAKTUYECKU BCE pa3Mephl aetaneit ?

Ipusiokenne TeOpUN BEPOSITHOCTEH K CTATHCTHYECKOI 00pad0TKe JaHHBIX

JIist KaKIoro BapraHTa TpedyeTcst:

1. [IpescTaBUTh OMBITHBIC TAHHBIC B CIPYIIITMPOBAHHOM BHJIE, pa30uB Ha K paBHOOTCTOSIIUX
YaCTUYHBIX HHTEPBAJIOB.

2. Haiitu sMnupudeckyro (pyHKIHIO pacpeesIeHus: U IOCTPOUTH €€ rpaduk.

3. [ToCTPOUTH MOTUIOH U THCTOrPAMMY OTHOCHTEIIbHBIX YaCTOT.

4. BBIYUCIIUTH METOJIOM TPOU3BEICHUIN YHCIOBBIC XaPAKTEPUCTUKH BBIOOPKH: BBIOOPOUHYIO
CPEIHIOI, BBIOOPOYHYIO U HCHPABICHHYIO JUCICPCHH, BBIOOPOYHOE CpEIHEe KBaJApaTHUECKOEe
OTKJIOHEHHE.

5. HaiiTi ToYeyHbIE OLICHKH ITapaMeTPOB HOPMAJIBHOIO 3aKOHA PACIPE/ICICHHS U IIOTHOCTb
BepositHocTel f(X).

HaiiTu uHTepBajbHBIC OLCHKU MapaMEeTPOB HOPMAIBHOTO 3aKOHA pACIPEICNICHHUs, PHUHSB

JOBEPHUTENBHYIO BepositHocTh 7 = 0,95 1 0,99.

3ananue
Pe3ynpTathl peructpanum cpeHel IKCITyaTallMOHHON CKOPOCTH JBUKEHHsI aBTOOYCOB Ha
MEXIyTOPOAHBIX MAPIIPYTaX MPEICTABICHbI B BUI€ BAPUAIIMOHHOTO psAJia B TAOIHIIE

23 30,2 32,5 34,2 35,6 37,7 38,6 40,3 42,8 44,6

24,5 30,4 32,7 34,3 35,9 37,7 38,8 40,4 42,9 45,0

25,8 30,6 32,9 34,4 36,2 37,8 38,9 40,6 43,0 45,5

26,6 30,8 331 34,4 36,5 37,8 39,1 40,8 431 46,0

27,0 31,1 33,4 34,6 36,8 37,9 39,3 411 431 46,5

27,5 31,3 33,6 34,6 37,1 38,1 39,5 41,4 43,2 47,2

28,0 31,5 33,8 34,8 37,3 38,1 39,7 41,7 43,5 47,8

28,6 31,8 33,8 34,9 37,4 38,3 39,9 42,0 43,7 48,6

29,2 32,0 34,0 351 37,5 38,4 40,1 42,3 43,9 50,2,

29,7 32,3 34,0 35,3 37,6 38,6 40,2 42,6 44,2 51,0

BapuanT TecTa o 00bIKHOBEHHBIM M ((pepeHINATbHBIM YPABHEHUSIM

3AJIAHHUE 1.
YcTaHOBHUTE COOTBETCTBUE MEXKIY HOMEPOM YPABHEHHS U €r0 TUIIOM

1) XY+2y= x* sin 2x 2) (1+ y? sin 2x)dx—2ycos2 xdy=0
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! 4y
3) y _7:2)(\/; 4) yV3+2x7y = x4/3+2y*
- YpaBHEHHE C Pa3AeISIOIUMUCS TePEeMEHHBIMH,
- nuHelHoe auddepeHuaibHOe YpaBHEHUE,
- YpaBHEHHE B MOJIHBIX AU depeHuanax,
- ypaBHeHue bepHyium,
- YpaBHEHUE, IPUBOJISAIIEECT K OHOPOTHOMY.

3AJIAHUE 2.

2 3 2 2 _ .
Jlano ypasHeHue nepsoro nopsaka (XY~ +X)dX—(y" —=5x7y)dy =0 5 gopme, coneprareit
nuddepenuuans. [IpuseauTe ero K BUIy, pa3spelieHHOMY OTHOCHTEILHO HIPOM3BOIHOIL.
Otser |

3AJIAHHUE 3.
Hano nmuddepeHnnanbHoe ypaBHEHHE y'=(2k +3) X, TOraa QyHKIMs y= 2x° ABJIACTCA

€TI0 PCHICHUEM IIPpU k' PaBHOM:

| Orser |
3AJIAHHUE 4.
vy =
OO6muii uaTerpan auddepeHnanbHOr0 YpaBHEHUS X" HUMeeT BUJ
‘ Otset ‘
3AJIAHHUE 5.

VKaXuTe UHTETpaJbHYI0 KpuUBYIO pemieHus 3agaud  Komm 111 0OBIKHOBEHHOIO

nudepeHInaIbHOTO YpaBHEHUS xy'=y-L y@=2
yA

N ™™ >

BAPUAHTBI OTBETOB: 1)A 2)B 3)C 4)D.

3AJIAHHUE 6.

" __ 2
Jano muddepenmansHoe ypapHenue sroporo nopsaka Y — X+ X Torma obuiee pemenne
YPaBHEHHS UMEET BUJL

BAPUAHTHI OTBETOB:

y:ix4+£x3+clx+c2 y:ix“+1x3+clx+c2
12" 73 )7 12
y:ix“+£x3+clx+c2

3) " 24 3 4) Y=6x"+2x’+Cyx.
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3AJJAHUE 7.
Pemenue 3amaun Komm y'=2x+1, y(©0)=y'(0)=0 AMeEET BUL
BAPUAHTBI OTBETOB:
X, x* x? X, x®
y=—+X y=—+— y=—+X y=—-X
n- 3 27 3 2 3" 6 4" 2
3AJAHUE 8.

” !
Hano muddepeHnmansHoe ypaBHEHHE BTOPOTO MOPSIKA 2xy"—y'=0, 1orga ero obmee
pElICHUE UMEET BH/I:
| Otser | |

3AJIAHMUE 9.

" !
Jlano nuddepenumansaoe ypapaenne sroporo nopsiaka Y Ct94X+4y =0, 1orpa ero obmee
pELIEHNE UMEET BH]L

BAPUAHTEI OTBETOB: 1) Y=025C;sin4x+C, ) y=-C,cos4x+C,
3) Y=C;sin4x+G, 4) Y=—C;sin4x+C,

3AJJAHME 10.

KopHu XapakTepucTHYeCKOTO YPaBHEHHUS PaBHbBI Ky =k, =—1, k3v4 =42, Toraa
(dyHIaMeHTalIbHAs CHCTEMa PelIeHUH JIMHEHHOTO 0 JHOPOAHOTO A epeHIInanbHOro ypaBHEHUS C
HNOCTOSIHHBIMU K03 purimenTamu OyneT UMeTh BUJ

BAPUAHTBI OTBETOB:

1) ylzex’ Y, :eZX’ y; =C0s3X, Y, =sin 3x
2) y, = e—x’ Y, = e—2x’ Y; = e3x’ Y, = e—SX
3) A —e*, Y :eZX’ y3 =C€0s3X, Y, =-—sin3Xx

—X 2X —2X

4) yi=e7, Yy,=xe%, y;=e”, y,=e

3AJIAHME 11.

KopHu XapakTepuCTHUECKOTO YPaBHEHMsI PaBHBI kg =k, =5, ks, =5I. Toraa obiee
pelIeHrue JUHEHHOTO  OJHOPOAHOTO MU PEpeHITNATBPHOTO ypaBHEHUST C  MOCTOSTHHBIMH
ko3P uureHTamMu OyeT UMETh BUJ:

Otser ‘ ‘

3AJAHHUE 12.
W3BectHa  (yHmaMeHTanbHas ~ CUCTeMa  pELIeHUH OJHOPOJHOIO  JIMHEWHOIO

_ _ _ 2
I[I/I(bq)epeHI_[I/IaHBHOTO YpaBHCHHUA: 1= 1’ Y2=X% Y= X Torma yactHOE pCUICHUC YpAaBHCHUA,

YIOBJIETBOPSIOIIEE HAYATHHBIM YCIOBHUSIM y0) =2, y(0)=-1

y"(0)=-2, paBHoO:
BAPUAHTHI OTBETOB:
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1) y=2+Xx-X° 2) y=2-x-2x* 3) y=2-Xx—X 4) y =2-x-0,5x%

3AJJAHME 13.
X X
Dyukuus y=Cee +C,Xe" gpngercs obGmmm pEIlCHMEM  JIMHEHHOTO OJHOPOIHOIO
nudhepeHnnaTbHOr0  ypaBHEHHUs C TOCTOSHHBIMH  KO3(h(HIIMEHTaMH, TOorga  ero
XapaKTEepUCTHUYECKOE YPABHEHUE UMEET BUJL
BAPUAHTBI OTBETOB:

1) k?-1=0 2) k®*-k=0 3) k®*+2k+1=0 4) k®*-2k+1=0.

3AJAHHME 14.

n !
O6mee pewenne gudepenunansuoro ypasuenus Y +4Y +3Y=0 yyeer sug
‘ OtBer ‘

3AJIAHHUE 15.
YacTHOMY pEIICHHUI0 JIMHEHHOTr0 HEOJHOPOJHOTO Au(QEpeHInanbHOI0 YPaBHEHUS

y'=3y'+2y=2x-1 o BUJIy €r0 MPaBOil YaCTH COOTBETCTBYET (DYHKIIMS
BAPUAHTbBI OTBETOB:

1) y*:Ax2+Bx 2) y*:AX+B 3) y*ZAX 4) y*:AX2+BX+C..

3AJJAHUE 16.
aHO JIMHEWHOoe HeoaHopoaHoe muddepeHimanbHoe aBHEHHE C TIOCTOSHHBIMU
P p yp
" ’ X an

ko> PpUIHEHTAMU 2y"+y'+2y = xe’sin 2x. 3amucath BHJ YaCTHOTO pELICHHS C
HeolpeaesIeHHBIMU KO3 QUIIMEHTaMU
| Orser |

3AJJAHHUE 17.

Jlano nuHeliHOe HeoJHOpoAHOoe AuddepeHIualIbHOe YpaBHEHHE C TMOCTOSHHBIMHU

" _
koopduimenramu Y +4Y=2C192X. B kakom BHie CleQyeT HCKaTh HACTHOE pELICHHE
HEOJHOPOIHOTO YPABHEHHUS METOI0OM BAPHAIIUH TIPOU3BOJIBHBIX MOCTOSHHBIX ?

OTtser ‘ ‘
3AJIAHME 18.

Pemenue kpaeBoii 3a1aun y'=2x+1, 0<x<3, y(0)=1 y@)=9/2
HAMEET BUJI

3 2 3 2
y=X—+X——3x+1 y=X—+X——3x+1

BAPUAHTHI OTBETOB: 1)~ 3 2 2)" 6 2 3)

x} x? 10 x* x? 10

y=—+—-—"x+1 y=—+—+—x+1
3 5’ 3
3AJJAHMUE 20.

y: =3Y,,

— —
Ob6miee permeHue cuctTeMbl U GepeHITHATbHBIX YPaBHCHHM {yz =2Y1-Y,
HMeeT BUJT
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BAPUAHTBI OTBETOB:
y, =C.e” +Ce™, y,=Ce?+Ce™,

1) y2 — gcleZX _Cze—3x 2) yz — _%Cle—ZX _Cze—3x
yl — CleZX + C2e3x, yl — Cle72x + C2e3x,

3 y, = %Cle2X +Ce™™ N Y, = —%Cle2X +C,e™,

BapnaHT TECTA IO TCOPHUHU BCPOHTHOCTeﬁ

3AJIAHHME 1
KonuyecTBO cnoco0oB pacmpenesieHuss TpeX MPU30BBIX MECT B OJUMIHAAEC IO TEOpUHU

BeposATHOCTeH cpenu 10 yuacTHUKOB paBHO
BAPUAHTBI OTBETOB: 1) 120 2) 720 3) 240 4) 1000.

3AJIAHUE 2
W3 ypHBI, B KOTOPOI HaxoaaTcsi 6 OENbIX U 4 YepHBIX IIapa, U3BJICKAIOT Hayaady 2 mapa.
Toraa BepoOSITHOCTB TOTO, 94TO 00a mapa Oy IyT OeJIbIMH, paBHA

BAPUAHTBLI OTBETOB: 1) 1/3  2) 2/3 3)1/4 4)14/33.

3AJJAHUE 3

B kpyr pamuyca R 6pomena Touka. Torma BEpOSTHOCTH TOrO, YTO OHAa MOMAAET B
3allITPUXOBAHHYIO 00J1aCTh, paBHA

BAPUAHTBI OTBETOB: 1)1/2  2)1/3 3)1/4  4)1/6.

3AJAHUE 4

Hecosmectrbie cobbrrus A B,C He 00pa3yloT MOJIHYI0 TpPYyHIy COOBITHH, eciu uX
BEPOSATHOCTH PaBHBI:

1) P(A)=2/3,P(B)=1/6,P(C)=1/6 ) P(A)=1/3,P(B)=1/2, P(C)=1/6

3) P(A)=1/4,P(B)=1/3,P(C)=1/6 4y P(A)=1/4,P(B)=1/3 P(C)=5/12.
BAPUAHTBI OTBETOB: 1) 2) 3) 4).

3AJAHHME 5
Bpocatot 2 monetsl. CoObiTHs: A - rep0 Ha nepBoil MoHeTe, B- 1mudpa Ha BTOpoil MOHeTe
ABIISIOTCS:
BAPUAHTHI OTBETOB: 1) HECOBMECTHBIMU ~ 2) COBMECTHBIMH
3) He3aBUCUMBIMU  4) 3aBUCHUMBIMHU.

3AJIAHME 6
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Crynent 3Haet 20 BorpocoB nporpammsl u3 30. Torja BeposiTHOCTh MPAaBUIILHOTO OTBETA
Ha 3 Bompoca paBHa

BAPUAHTHI OTBETOB: 1) 57/203 2)8/27 3)19/75 4)146/203.

3AJJAHUE 7

B mepBoii ypHe 6 Oenblx U 8 YepHBIX MIApOB, BO BTOPOHM 7 Oenbix M 3 depHBIX mapa. M3
HayJlady B3STOW ypHBI BBIHYT OJUH map. Toraa BEpOSTHOCTH TOTO, YTO ITOT MIAp OKAXKETCS OCIIbIM,
paBHa
| Otser | ‘

3AJIAHME 8
CO6BITI/IG A MOXKET HaCTyHI/ITB JINIIb HpI/I YCJIOBI/II/I ITOSIBJICHUA OHOT'O U3 2'X HCCOBMCCTHBIX

co6brtuii B u Ba, 00pa3yIoLIMX NOJHYO rpyniy. I3BeCTHBI BEpOSTHOCTD P(B)=2/3 YCIIOBHBIE

BEPOSITHOCTH PBl(A) =1/3, PBz (A)=215. Toraa BeposITHOCTh COOBITUS A paBHa

BAPUAHTBI OTBETOB: 1)16/45 2) 28/45  3) 22/45  4)17/45.

3AJIAHME 9
JluckpeTHas ciydaiiHasi BeIMYMHA 3a/IaHa 3aKOHOM PacIpeeNICHHsI BEPOSTHOCTEH
X 1 3 5
P 0, 0, 0,
1 3 6
Torna e€ pyHKIUS pacnpeneneHns BEpoSTHOCTEN F(x) MMEET BUJL
BAPUAHTBI OTBETOB:
0 npu x<1 01 npu X<1
0,3 1<x<3 0,4 1<x<3
F(x) = npu 1< F(x) = npu 1<
0,6 mnpu 3<x<5 1 npu 3<x<5
1) 1 npu X>5 2) 0 npu X>5
0 npu X<1 0 npu X<1
0,1 1<x<3 1 1<x<
F(x) = npu 1< F(x) = 01 npu 1<x<3
04 npu 3<x<5 03 mnpu 3<x<5
3) 1 npu X>5 4) 0,6 npu X>5.
3AJJIAHHUE 10

HenpepbiBHast citydaiiHasi BeIMUMHA 3a/laHa HHTETPAIbHON QyHKIUEH
0 npu X<0,
F(X)={x*/9 npu 0<x<3

. 1 npu X>3.
pacripeieieHus: BepOSITHOCTEH

Tornma mIoTHOCTH BEpOSITHOCTEH f(x) UMeeT BUJI
‘ OtBet ‘
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3AJAHHUE 11

I'paduk MIOTHOCTH BEepOSATHOCTEH f(X) noxasan na pucynke. Torna 3HaueHune A
fix)

a

Y

0 ‘ 2a
paBHO

BAPMAHTBI OTBETOB: 1)05 2)1 3)v2  4)2

3AJTAHHUE 12
JluckpeTHas cirydaiiHasi BeIMYMHA 3a/IaHa 3aKOHOM PacIpe/ielIeHHsI BEPOSITHOCTEH
X 0 1 3
P 0, 0, 0,
2 3 5
Torna e€ MaTeMaTHYeCKOE OKUJIAHHUE M JTUCIICPCHS PABHBI
‘ Otser ‘
3AJTAHHME 13

BepoatHocTh nosBiaeHus coObituss A B 30 HE3aBHCUMBIX HCIBITAHUSAX, POBOIUMBIX I10
cxeme bepnyinu, pasaa 0,6. Torna qucniepcust 4uciia MosIBICHUNM 3TOTO COOBITHSI paBHA

BAPUAHTBHI OTBETOB: 1) 024 2)18 3)7,2  4)12.

3AJIAHHUE 14

HenpepriBHast citydaiiHasi BerMunHa pacipe/iesieHa paBHOMEpHO Ha uurepBaie (6, 10). Toraa
e MaTeMaTH4YeCcKoe 0KMJIaHUE U IUCIIEPCHsI COOTBETCTBEHHO PABHBI
| Otser | ‘

3AJJAHHUE 15
HenpepsiBHas cilydaiiHas BeIUuuHa X TOJYMHEHA HOPMAILHOMY 3aKOHY paclpejielieHus ¢

matematnueckum oxumaamem M (X)=a=20. BepositTHOCTh €€ monananus B uHTepBan (20, 25)
paBHa 0,4. Torma BeposiITHOCTH €€ nonasanus B uHTepsan (15, 20) paBHa

‘ Otset ‘ ‘
3AJIAHME 16
Crartuctrueckoe pacnpeneeHne BRIOOPKH UMEET BHUT
X 2 4 5 8
i
n, 2 5 7 6
Torga oTHOCHTENBHAS YACTOTA BAPUAHTHI X =4 paBHa
‘ Otser ‘
3AJIAHME 17

ITo Bei6opke o6bema N=100 mnocTpoena rmcrorpamMma gacTor.
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nl
h
10
8
a
2
0 4 8 12 16 X
Torpa 3HaueHue @ paBHO:
| Otser |
3AJIAHUE 18
N3BecTHO CTaTHCTHYECKOE pacipeiesieHue BHIOOPKH
X 6 7 1 1 1
i 0 2 3
5 6 8 7 4
n.

) X
Torna e€ BeIOOpoUHast cpenHsisi ¢ paBHa
‘ Otser ‘

3AJJAHUE 19

Jana BeiOopka oobema M. Ecnu kaxkIplil 31€MEHT BBIOOPKH YMEHBIIUTH B TPU pasa, TO

BbIOOpOYHAsI CpeHSA X, -
BAPUAHTBI OTBETOB: 1) He usmenutcs 2) yMmeHbLIUTCS B 3 pasa
3) yBenuuutes B 3 paza  4) yMeHbIIUTCS B 9 pas.

3AJIAHME 21
BI:I60p0‘IHaSI CpCaHdAa Ajid JaHHOI'0 CTaTUCTUYCCKOTO paClIpCaCICHUA BI)I60pKI/I
X 2 4 5 8 1
i 0
0 4 7 1 8 7
i 4
)_(6, = 6 T 6 D
paBHa oraa BbIOOpOYHas JUCIICPCUA 6 paBHa

BAPUAHTBHI OTBETOB: 1)41 2)220 3) 1,025 4) 6,25.

3AJIAHME 22

Haiitu ,Z[OBGpHTCJ'IBHBIﬁ HUHTCpBAJI Ui OLCHKU C HAIACKHOCTBIO }/:0795 HCHU3BECTHOI'O
MAaTCMAaTUYCCKOIr0  OXUAAHUA HOPMAJIBHO  PpacCOpCACIICHHOTO IIPU3HAKA X T eHepaHBHOf/'I

coBokymHOcTH X0, ecimu mssectsl oGbeM BoiGopkn N=30, BriGopounas cpemmsst %o = 2500,
CpefHee KBaIpaTHUeCKOe OTKIOHeHme reepamsHoil  cosokymuoctn O =100, kpammums

HOpMaNbHOro pacrpesenetus &= 2,98.
‘ OtBer

7.3.2 IlpomexxyToUyHasi aTTecTalus

BOI’lpOCbl K IK3AMEHny
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Bomnpoc

Komnerenims

OCHOBHBIE MOHATHUS TEOPUH OOBIKHOBEHHBIX U] (epeHInaIbHbIX ypaBHEHUH
NEPBOTO  TOPSJKA:  ONpeNeleHne OOBIKHOBEHHOTO au((epeHInalIbHOTO
ypaBHEHUS, (HOPMBI 3aUCH OOBIKHOBEHHOTO AN (GEPEHINAIFHOTO YPaBHEHHUS
MIEPBOTO MOPSAKA, MOHATHS OOIIEro U YaCTHOTO PELICHUH, OOIIEero M YacTHOTO
MHTETrPaJIoB.

OIIK-1

[TocranoBka 3amaun Komm mis nuddepeHIHanIbsHOTO ypaBHEHHS MIEPBOTO
IopsJKa.

OIIK-1

Teopema cyiiecTBOBaHMS M €AMHCTBEHHOCTH peIIeHUs ist U PepeHInaTbHOr0
YPaBHEHHUs IEPBOTO MOPSIKA.

OIIK-1

I'eomeTpuueckuii cMbICll OOIIET0 WMHTErpana OOBIKHOBEHHOTO [.y. IEPBOTO
MopsiAKa.

OIIK-1

Juddepennnanbaple ypaBHEHHMsI IIEpPBOrO TMOpsiAKa C pa3felieHHBIMH U
pa3IENSIOMMUMUICS TIEPEMEHHBIMH.

OIIK-1

Jluneitnple auddepeHunanbHble ypaBHEHUs MEPBOro MOpPsAKa. Meron
BapHalvy MPOU3BOJIbHON MTOCTOSIHHOM.

OIIK-1

Juddepenunanbapie ypaBHeHUS N-ro mopsaka. OCHOBHbIE MOHATUA: (HOPMBI
3aliCH, MOHATHS OOIIEro U YaCTHOTO PEIICHUH.

OIIK-1

IlocranoBka 3amaun Komm u kpaeBod 3amaud s OOBIKHOBEHHOTO
Qg QepeHIMaIbHOr0 YpaBHEHHUs N-TO MOPSIKA.

OIIK-1

WnterpupoBanue muddepeHInanbHbIX ypaBHEHUH N-TO TOpSAIKa METOI0M
TTOHMKEHUS TTOPSIJIKA.

OIIK-1

JIuneiinsie ogHOpOAHBIE MU dHepeHInanbHbIe ypaBHEHHS N-To mopsiaka. Oomue
CBOMCTBA PEUICHWI: NOHATHSA JIMHEHHO 3aBUCUMBIX M JIMHEMHO HE3aBHCHMBIX
perieHult, ompenenuTesss BpoHCKOro, mMmoHsATHE (PYHIaMEHTaTbHON CHUCTEMBI
peuieHui,

OIIK-1

Teopema o0 cTpyKType o0OIIero pemieHus OOBIKHOBEHHOTO JIMHEWHOTO
0JTHOPOAHOTO AU PEepeHIInaATbHOrO YpaBHEHHUs N-TO MOPSIKA.

OIlK-1

JluneiiHble onHOpPOAHBIE AU(QepeHInanbHbIe ypaBHEHUS N-ro  MOpsaKa ¢
MOCTOSIHHBIMU K03 purimenTamMu. XapakTepuCTHUYECKOE YpaBHEHUE, €ro CBSA3b
¢ nuddepeHnaNIbHbIM YPaBHEHHEM.

OIlK-1

Bun wacTHeIX pemieHMil JUHEHMHOro  OJHOPOAHOro UG (depeHInaILHOTO
ypaBHEHHUsI N - IO MOpSAAKAa C MOCTOSSHHBIMU Ko3((UIIMeHTaMu B 3aBUCUMOCTHU
OT BUJA KOPHEM XapaKTePUCTHUECKOTO YPaBHEHHUSI.

OIIK-1

Jluneiinple HeogHOpoIHBIE audGdepeHInanbHble  ypaBHEHuUs. Teopema o
CTPYKTYype OOILEro peleHusl.

OIlK-1

Pemenne nuHEHHBIX HEOJHOPOIHBIX JU(P(GEepeHIHANbHBIX  ypaBHEHUH C
MOCTOSIHHBIMU KO3 duimentaMu. MeToa moadopa YacTHOTO pEIIeHUs Jis

MpaBbIX YacTel BUIA f(x)=PR,(x)e™,  f(x)=M cosBx+Nsin Bx,

f (X) = P(x)e”™ cos Sx +Q(x)e™sin Bx.

OIlK-1

Pemenne JMHEMHBIX  HEONHOPOAHBIX  AU((GEpPeHIMATBHBIX  ypaBHEHUN
METOJOM BapUALIMU IPOU3BOJIBHBIX IIOCTOSHHBIX.

OIlK-1

Cucremsl nuddepenuuanbubix  ypaBHeHUil. [loHATHe HOpMaIbHOW CHCTEMBI.
[TonaTust o00IIEr0 M YaCTHOTO pelleHui cucteMbl. Teopema O NpUBEICHUU
nuddepeHIMaTbHOrO ypaBHEHUs N-TO MOpsiika K HOpMaJbHOM cucteme. MeTton
HCKJIIOYECHUS] HEU3BECTHBIX.

OIlK-1

Buapl cnydaliHbIX COOBITHIA.

OIIK-1

Kiaccuueckoe M CTaTUCTUYECKOE OIMPCACIICHUA BCPOATHOCTHU IIOABJICHU A
coObITusi. OCHOBHBIE (POPMYITHI KOMOWHATOPHKH.

OIIK-1
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[IpyHIMI CTATUCTUYECKOM YCTOMUMBOCTH OTHOCUTENBHBIX 4acTOT. CBs3b U OIIK-1
paziuuue MEXAy KIACCMYECKMM W CTaTUCTUYECKUM  ONPENEICHUSIMH
BEPOSTHOCTH.

I"'eomeTpuyeckoe onpeeneHne BepoaTHOCTH. 3a1ada broddona. OIIK-1
Anrebpa coObiTuil. [loHsATHS CcymMMBI M IpPOU3BEACHMSI COOBITHH, HX OIIK-1
reoMeTpuyeckas uatepnpetanusi. OCHOBHbBIE 3aKOHBI aIreOpbl COOBITUH.

Teopema cioxeHust BEpOSTHOCTEH JIJI1 HECOBMECTHBIX COObITUH. CIeICTBUS U3 OIIK-1
HEe.

TeopeMa c105keHUsI BEpOATHOCTEHN ISl COBMECTHBIX COOBITHH. OIIK-1
Teopema yMHOKEHUST BEPOSATHOCTEH IS 3aBUCHMBIX U HE3aBUCUMBIX COOBITHH. OIIK-1
[ToHsiTHE YCIIOBHON BEPOSTHOCTH.

Teopema 0 BEpOSITHOCTH MOSIBJIICHUS XOTsI OBl OJTHOTO COOBITHSI. OIIK-1
dopmyJia MOJHON BEPOSATHOCTH. OIIK-1
Popmyna bepnyium. OIIK-1
JlokasibHas ¥ MHTErpangpHas Teopemsl Jlamaca. OIIK-1
OnpeneneHue U TUIBI CllydailHbIX BenuduH. [loHsTHE 3aKkOHa pacnpeneneHus OIIK-1
CllyyalHOM Benu4MHbL. P pacupeneneHusl.

Wnterpanbuas ¢GyHKIMS — pacnpeneneHusi BepositHocTeil.  Ompenenenue, OIIK-1
BEPOSITHOCTHBIA CMBICII H CBOWCTBA.
[I;1oTHOCTE BEPOSATHOCTEM. OnpeneneHue, BEPOSITHOCTHBIM  CMBICH U OIIK-1

CBOMCTBA.

Cesi3p MeXJly MHTErpajbHOM (QYHKIHUEH pachnpeneneHuss BepOSTHOCTEH H OIIK-1
IJIOTHOCTBIO BEPOSITHOCTEH.

Omnpenenenne, BEpOATHOCTHBIN CMBICT U CBOMCTBA MAaTEMATUYECKOTO OKHUJAHUS OIlK-1
JUISL TUCKPETHBIX U HENPEPHIBHBIX CITyYalHbIX BEJITUUHH.

Onpenenenne, BEpOSATHOCTHBII CMBICI U CBOMCTBA JUCIIEPCUMU. OIIK-1
byuHOMMAJIBHBIN 3aKOH paCIpPEACIICHHUS. OIIK-1
Cpennee 1 HaWBEpOSTHEHINIEE YKCIIa TIOSIBJICHUN COOBITHS NMPU OMHOMHAIBHOM OIIK-1
pacnpeeiIeHUN.

3akoH pacnpeneneHus [lyaccona. OIIK-1
PaBHOMEPHBIN 3aKOH pacIpeesIeHUs BEPOSATHOCTEM. OIIK-1
HopManbHblii 3aKOH pacrtpeneneHusl BEPOSITHOCTENW. BeposaTHOCTh momnagaHus OIIK-1
HOPMaJIbHO pacHpe/ieIEHHON CIly4allHOM BEJIWYMHBI HAa  MPOMU3BOJIBHBIN

KOHEYHBIN MHTEPBAJL.

BeposTHOCTE NIONaiaHkst HOPMAJIbHO PACIPENEICHHON CIIy4aiiHOW BEJIMYUHBI HA OIIK-1
MHTEpBaJl, CHUMMETPUYHBIM OTHOCUTEIHHO cpeAHero 3HadeHus. [IpaBuio tpex

curm. Teopema JIsanyHoBa.

[IpenMeT 1 OCHOBHBIE 33/1a4d MATEMATHYECKOW CTATHCTUKH. OIIK-1
[Tonsitue o BeIOOpouHOM MeTozie. ['eHepasibHas U BEIOOpOUHAs COBOKYITHOCTH. OIIK-1
OCHOBHBIE MTOHATHS MATEMATUYECKON CTATUCTUKY (BApUALIMOHHBIN PsiJl, YaCTOTa, OIIK-1
OTHOCHTEJIbHAs 4YaCTOTa, CTATUCTUUYECKOE paclpe/ieieHne BEIOOPKH).

Omnupudeckas GyHKIMS pacnpe/iesieHusi BRIOOPKH U ee CBOMCTBA. OIIK-1
[TonuMroH 4acTOT ¥ MOJIMTOH OTHOCUTEIBHBIX YacTOT. OIIK-1
I'mctorpamma 4acTOT U OTHOCUTEJIBHBIX 4aCTOT. OIIK-1
ToueuyHsie OIIEHKN MapaMeTpoB pacnpeaeacHus. TpeOoBaHUs K OIICHKAM. OIIK-1
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Tunosoii BapuaHT OMs1eTa
no qucuuminHe «CrnenuaabHble I1aBbl MATEMATHKH

MMHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA30BAHMS POCCHUICKOM
®EJIEPALIMU
®EJIEPAJIBHOE IT'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJILHOE
VUPEXJIEHWE BBICIIEI'O OFPA3BOBAHUS
«MOCKOBCKHUM MOJJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWMH MMOJUTEX)

Hucnunmuna «CrenuraibHble TJIaBbl MATEMATUKI)
Kypc 2, cemectp 3

3K3AMEHAIIMOHHBIA BWIET

1. OcHOBHbIE TOHATHUA TEOPUU OOBIKHOBEHHBIX IU((dEepeHIMaTbHBIX YpPaBHEHUN MEpPBOTO
MopsI/IKa.
2. Teopema yMHOXKEHUS BEPOSATHOCTEH IS 3aBUCHUMBIX U HE3aBHUCUMBIX COOBITHIA.

3. Pemmth ypaBHEHHE: y" —2y"+y=2x

r_ y arctgx _
y'=——+e"%, y(0)=L1
Pemute 3amauy Komm: 1+
Haiiti BeposiTHOCTH pabOTHI 3JEKTPHUYECKOI 1IeTH, N300paKEHHON Ha PHC., €CITH BEPOSTHOCTh
paboTHI KaKJ0T0 U3 HE3aBUCUMO pabOoTaloNINX dJIEMEHTOB 1enu paBHa p=0.9.

ok~

6. B maptum 10% HecranmapTHbIX jaeraneir. Haynaay otoOpanbl 3 geramu. COCTaBHTH 3aKOH
pacrpesieie s 9nciia CTaHJapTHBIX JIETajiei Cpeu OTOOpaHHBIX.

Z[J'ISI MMPOBEACHUA MPOMCIKYTOYHOI'O KOHTPOJIA 3HaHUI CTYACHTOB B IUCTAHIIUOHHOM (bopMaTe
B p8.3pa6OTaHHBIX Kaq)e,upoﬁ «MaremaTuka» OHHaﬁH-KypcaX HUMCIOTCA UTOT'OBBIC TCCTHI.



