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1 ]_Ie.HI/I, 3alaYi M IUVIAHUPYEMBIC PE3YJIbTaThbl oﬁyqunﬂ mo TMCHOMIIJIMHE

Henn: obecneunts y OyAyliero crnenuamucta (GOpMUPOBAHUE JOCTATOYHOTO YPOBHA
byHIaMEHTAIBHOM MAaTeMAaTHYECKOM MOATOTOBKU W BOOPYXHTh €Tr0 KOHKPETHBIMH 3HAHUSIMH,
YMEHHUSMH U HaBBIKAMH, TO3BOJSIONIMMHU COTJIAcOBaTh (DYHAAMEHTAIbHOCTh MAaTEMaTUYECKOTO
Kypca C TPUKIATHOW HAMpaBJIEHHOCTBIO, Pa3BUTHE JIOTMUECKOT0, KOHCTPYKTHBHOTO, HATJISIHO-
00pa3HOro W AIrOPUTMHUYECKOTO MBIIUICHHS; BHIPA0OTKA YMEHHUS CAMOCTOATEIBHO PACIIUPSTH U
yIIIyOJIATh MAaTeMAaTHYEeCKHE 3HAHUS, OCBOCHHE HEOOXOIMMOro MaTEeMaTHYeCKOro arrapara,
MOMOTAIOIIETO aHAIM3UPOBATh, MOACIUPOBATh M PEIllaTh MPUKIAAHBIE 3a7aud; (OPMUPOBAHUE Y
CTyJICHTa HAYaJIbHOTO YPOBHS MAaTeMaTHYECKOW KYJIbTYpbI, JOCTAaTOYHOTO JUISI TPOJOJDKEHUS
0o0pa3oBaHus, HAYYHON pabOThI MU MPAKTUYECKOH JIeATETHbHOCTH.

3amaun: BeIpabOTKA SICHOTO MOHWMAaHMSI HEOOXOIUMOCTH MaTEMaTHYECKOTO 00pa3oBaHUs B
MOJIMOTOBKE CIENUAINCTa, 0aKamaBpa U MPeICTaBICHHSI O POJIM K MECTE MAaTEMATHKHU B COBPEMEHHOMN
CHUCTEME 3HAHUM; 03HAKOMJICHHE C CUCTEMOM MOHATUM, UCIIOIb3YEMBbIX ISl OMUCAHUS BAXKHEUIIINX
MaTEMaTHYECKUX MOJENe M MaTeMaTHMYeCKUX METOJOB, M HMX B3aUMOCBS3bI0; (POPMUPOBAHUE
KOHKPETHBIX MPAKTHYECKUX MPUEMOB M HABBIKOB TIOCTAHOBKHU M PEIICHUS MAaTEMaTUYECKUX 3a7ad,
OpPUEHTUPOBAHHBIX HA MPAKTUYECKOE MPUMEHEHHE MPU W3YYCHUU TUCIUILUIUH NMPOQEeCcCHOHATBHOTO
IIMKJIa; BEIPAaOOTKA Y CTYJIEHTOB YMEHHS Ha OCHOBE CHCTEMHOTO MOAX0/a CTPOUTh U UCIIOJIh30BATh
MOJEJIU 715l ONMCAHUS U IPOTHO3UPOBAHUS PA3IMYHBIX SABJICHHM, OCYHIECTBIATh UX KaU€CTBEHHBIN
M KOJIMYECTBCHHBIA aHAIHM3; U3YYCHHE OCHOBHBIX MAaTEMaTUYECKHX METOJIOB NMPUMEHHUTEIHHO K
PEIICHUI0 HayYHO-TEXHUUECKHX 3a7a4; 0OecreyeHrne MeKIUCIUILITHHAPHOTO TIOX0/a, B TOM YUCIIE
BHYTPH CaMOM MaTeMAaTHKH.

OOyuenne mo guctumiuHe «CrenuaibHble TJIaBbI
dbopMupoBaHHE Y O0YJAIOIINXCS CICTYIONTUX KOMIICTCHITUH:

MAaTCMaTUKW» HAIPaBJICHO Ha

Koa n HamMeHoBaHue
KOMIIEeTeHIINH

NHankaTopbl 10CTHKEHU S
KOMIIETEeHIIUH

HaumMmeHnoBanue noxkasarejs
OLlCHUBAaHUA

OIIK-1. Cnocoben
HCIIOJIB30BATh MTOJIOKEHUS,
3aKOHBI U METOJIBI
€CTECTBEHHBIX HAYK U
MaTEMaTHKH JUJISl PELICHUS
3a/1a4 NHKEHEPHOU
JESATEIIBHOCTH;

NOIIK-1.1 [Torumaer
(dbyHIaMeHTaTbHBIE 3aKOHBI
MIPUPO/IbI; OCHOBHBIE
busznueckue u
MaTeMaTH4YeCKHE METO/IbI
HAKOIUICHHUS, TIepeIavud U
00paboTKu nHbOpMAINH;
NOIIK-1.2 ITpumenser
(bu3nyeckre 3aKOHbI U
MaTeMaTHYEeCKHE METOJIbI JIJIs
pelieHus 3a1a4y
TEOPETUIECKOTO U
MIPUKIIATHOTO XapaKTepa;
HOIIK-1.3 Ucnonb3yeT
3HAHUS €CTECTBEHHBIX HAYK U
MaTEeMaTHKH TPU PEIICHUN
MPAKTUYECKUX 3a]1a4.

3HaTh: OCHOBHBIE TOHATHUS U
YTBEPKJICHHS] BEKTOPHOTO
aHanu3a, Teopuu QyHKIIUU
KOMIUIEKCHOT'O IIEPEMEHHOTO,
PS0B, TEOPUH BEPOSITHOCTEH.
Ymern: [IpumeHaTs METOABI
BEKTOPHOT'O aHAJIN3a, TCOPUU
(GYHKINN KOMITJIEKCHOTO
MEPEMEHHOT0, TEOPUHU PSI/IOB,
OIEPAIIMOHHOTO UCUUCIICHHUS
JUTSL IOHUMAaHUSI aIeKBaTHOM
COBPEMEHHOMY YPOBHIO
3HAHUM HAYYHOU KapTUHBI
MUpa.

BuageTrs: HaBbIKAMH
IIPUMEHEHUS MTOJIOKEHUN
BEKTOPHOT'0 aHAJIN3a, TEOPUU
(YHKINN KOMITJIEKCHOTO
MEPEMEHHOTO, TEOPUHU PSI/IOB,
OTNEPAIMOHHOTO UCUUCIIEHHUS
JUTSL IPUMEHEHUS B
pohecCHOHATLHOM
NEeSITEIbHOCTH Ha

COBPEMEHHOM YPOBHE 3HAHUM.




2 MecTo AUCHMILIMHBI B CTPYKTYpe 00pa30BaTeIbHON NPOrpaMMbl

JucuuiuinHa oTHOcWTCs K Monymo  "MareMmatuueckue U
oUucHUIINHEBl"  00s3aTenbHOM yacthu Omoka bl
HEMOCPEJICTBEHHO CBSI3aHa CO CIEAYIONIMMH TUCIUIIMHAME U pakTukamu OOIT:

Jluneiinas anreOpa

MaremaTudyecKkui aHaJIu3
Pannodusuka

Teopus aBTOMAaTUUECKOTO YIIpaBICHUS

«JIMCIIUTIITUHBI

DNeKTpOJMHAMUKA U PACIPOCTPAHEHUE PAJUOBOJIH

ONeKTpOTEXHUKA

CCTCCTBCHHO-HAYYHBIC

(Momymm)».

3 CTpyKTypa M cojep:KaHHe U CHUILTHHBI

OO6mas TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 3 3aueTHbIe eAnHuIbI, 108 qacos.

3.1 Buasbl yueOHOii padoThl M TPYA0EMKOCTh

Ne Bu yue6Hoii padoTh1 Koanuecro | CemecTpbl
n/n 4acoB 3
1 | AyauTopHble 3aHATHS 36 36
B Tom uncne:
1.1 | Jlexkuun 18 18
1.2 | CemuHapckue/npakTHYECKUE 3aHATHS 18 18
1.3 | JlabopaTopHbIe 3aHATHS 0 0
2 | CamocTosiTeibHAsI padoTa 72 72
B Tom umncne:
21 | PI'P 36 36
2.2 | llonroToBka K ceMUHAPY 18 18
2.3 | IlogroroBka K 3K3aMeHY 18 18
3 | [IpoMexxyTOUHasI aTTECTAIUS
3auet/mud.3auer/sK3aMeH - €]
Hroro 108 108

3.2 TemaTuyecKuii MJIaH U3yYeHHUsT TUCUMTLITHHBI

Hucuunnmna

TpyroeMkocTsb, yac
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Pa3nea 1. OObIKHOBEHHBIE
1 aupdepeHnraIbHbIC YPABHEHUA 54 10 8 0 0 36
11 Tema 1. OcHOBHbIE MTOHATUS 5 0 0 0 4
" | oObIKHOBEHHBIX  AuddepeHIInaTbHbBIX




ypaBHEHUH (A.y.) MHEpBOro MOpSAIKa.
3anavya Komm, Teopema cyiiecTBoBaHuUs
U €IWHCTBEHHOCTH €€  pelleHUus
[TonsATHS O0IIEro ¥ YaCTHOTO PELICHUH,
o0Imiero M 4YacTHOTO  HHTErpasioB.
I'eomerpuueckuii  cMbicnm  o0Iero
nHTerpayia 1.y l-ro mopsaka

1.2

Tema 2. Pemienue 1.y. nepBoro nopsiaka
C pa3leleHHbIMM U PA3ACISIOMUMUC
IIEPEMEHHBIMY,  OJHOPOAHBIX  1.Y.,
ypaBHEHUH B MOJIHBIX AU depeHnnanax

1.3

Tema 3. Jluneiinbie A.y. MEpPBOTo
nopsizika Meron BapUaLUU
[IPOU3BOJIBHOM  IIOCTOSIHHOM, METOJ
npousBefeHuid bepuymm. YpaBHeHue
bepuymn.

1.4

Tema 4. Juddepennmranbapie
ypaBHEHUS BBICIITUX MOPSIIKOB.
OcHoBHble  moHATHA.  [locTaHoBKa
3amaun  Komm, kpaeBoW  3ajgaym.
HNuterpupoBanue ypaBHEHUM METOJOM
TIOHMKEHUS TTOPsIIKA

1.5

Tema 5. JIunelinble OAHOPOJHBIE A.Y. N
-ro mopsiaka. Teopema O CTPyKType
o0r1ero pelieHus JMHEHHBIX
OJIHOPOJIHBIX J.y. N -TO TOpsAJKa.
[Toctpoenue (dbyHIaMEHTaTBbHOM
CUCTEMBl pEUICHUM Il YpPaBHEHHUM C
MOCTOSTHHBIMH KO3 (HUITHSHTAMH.

1.6

Tema 6. Pemenne  nuHEHHBIX
OJHOPOIHBIX J.y. N —TO TOpsAKA C
NOCTOSSHHBIMU K03 durmentamu. Bun
YAaCTHBIX  pEIIeHHH  OJHOPOTHOTO
YpaBHEHHS B 3aBHUCHMOCTH OT BHJIA
KOpHEeH XapaKTepPUCTHYECKOTO
ypaBHEHHSI

1.7

Tema 7. JInnelinble HEOAHOPOIHBIE [1.Y.
n-ro nopsaka. Teopema o CTpyKType
obmero pemenus. Merox mombopa
YAaCTHOTO PpEUICHUS [UIS Pa3IUUIHBIX
CIIEIMAIbHBIX BHJIOB ITPABON YaCTH.

1.8

Tema 8. JInneliHble HEOAHOPOIHBIE 1.y .
BTOPOTO IMOpsJKa C IOCTOSSHHBIMHU
kod(pdunmeHTaMu ¢ MPOU3BOJBHOM
HEINIPEPBIBHOW MpaBOM 4acTbro. Meron
Bapuallly IPOU3BOJIbHBIX MOCTOSHHBIX.
KpaeBblie 3agaumn

1.9

Tema 9. Cucremsl OOBIKHOBECHHBIX
Qg QepeHIaIbHbIX YpaBHEHHUH.
OCHOBHEBIE TIOHSATHS. Pemenne
HOPMaJIbHBIX CHCTEM JIMHENHBIX




Qg depeHIraIbHBIX YpaBHEHHU
METOJOM HCKIIIOYCHHS.

Pa3nea 2. Teopusi BeposiTHOCTEH

42

28

2.1

Tema 1. Bsemenue.  DneMeHTHI
KOMOWHATOPHKHU.

2.2

Tema 2. OcCHOBHblE NOHATHS TEOPUHU
BeposiTHOcTe. CirydaiiHble COOBITHSA,
1504 TUIIBI. Kitaccnueckoe u
CTaTUCTUYECKOE onpeneneHus
BEPOSATHOCTH, Ux CBOMCTBA.
HenocpencrBeHnblii OJCYET
BEPOSITHOCTH Ha OCHOBE KJIACCUYECKOTO
ONpeICICHUSL.

2.3

Tema 3. 'eomeTpuueckas BEpOSTHOCTb.
3amaua broddona. .Anredpa coObITHIA.
3aBUCHMbBIC M HE3aBUCHMBIC COOBITHS.
VYcinoBHasi  BepoSTHOCTh. (OCHOBHBIE
TEOPEMbI TEOPUH BEPOSITHOCTEH.

2.4

Tema 4. Dopmya MoJHON BEPOSITHOCTH.
®opmyna bepHyd, JnOKadbHAasS U
MHTerpayibHas Teopemsl Jlamnaca

2.5

Tema 5. CrnywailiHble BETWYUHBI, HX
THUIIbI, TOHSATUE 3aKOHA pPACIpEICICHUS
ciayuyaiiHoit  BenuuuHBL. ~ OCHOBHBIC
3aKOHBl pacHpenesieHus JUCKPETHOM
CIIy4aitHOM BEJIMYUHBI
(TUTIepreoMeTpUIECKHii,
OMHOMUAJIBHEIN,
[TyaccoHa).

pacrpeeieHue

2.6

Tema 6. YwncnoBele XapaKkTEPUCTUKH
JACKPETHBIX u HETIPEPBIBHBIX
CIIy4YaillHBIX BEIMYMH. MaTemMaThuieckoe
OXKHUIAHUE U JHUCHEPCUS CIIyYaHHBIX
BEJIMYMH, UX BEPOATHOCTHBIA CMBICI U
cBoiicTBa. [1JI0OTHOCTH BEPOSITHOCTEN

2.7

Tema 7. 3akoHbl pacnpeneneHus
HENPEPBIBHBIX ~ CIyYallHBIX BEIMYUH
(paBHOMEPHBIH, HOPMAaJIbHBIN ).
[leHTpanpHas npeaenbHas TeopeMa.

Pa3gen 3. DiaeMeHTHI
MATEMATHYECKOI CTATHCTHKH

12

3.1

Tema 1. OcCHOBHEIE 3a1a4n
MaTeMaTUYECKOMN CTaTUCTHUKH.
Beibopounsnii  Meron. ['eHepasbHast
COBOKYIIHOCTb u BbIOOpKa.
Craructuueckoe pacrpezeneHue
BbIOOpKH. [locTpoeHune sMnupuueckoi
GyHKIIMU  pacmpeneneHus BBIOOPKH,
TOJIUTOHA u TUCTOTPaMMBI
OTHOCHUTEJIbHBIX YaCTOT.




Tewma 2. ToueuHsie OIEHKH TAPAMETPOB
pacrpeseeHusl. Hecwmerennsie,
¢ heKkTHBHBIC u COCTOSITEIILHBIE
3.2 | OLICHKMU. Bri6opounas CpeHsis. 0 2 0 0 4
Bri6opounas u UCTIpaBIICHHAS
nmucnepcuu. [TonsTHe 06 HHTEPBATBLHBIX
OIlCHKAaX.
Hroro | 108 18 18 0 0 72

3.3 ConepxaHue TUCHUINTHHBI

Pa3nesn 1. O0bikHOBeHHBbIe TU(epeHIATbHbIC YPABHEHHUS

Tema 1. OcHOBHBIC TOHATHS OOBIKHOBEHHBIX UG (HEepEeHITNATBLHBIX YPABHEHHH (11.Y.) IEPBOTO
nopsika. 3agaya Koy, Teopema cyniecTBOBaHUS U €IMHCTBEHHOCTH ee perieHus [lonsatus odmiero
Y YAaCTHOTO PelleHui, 00IIEro 1 YaCTHOTO UHTErpajoB. ['eoMeTpudyeckuii CMbICI OOIIETO HHTErpaia
n.y l-ro nmopsimka

Tema 2. Pemenue 1.y. HepBOro Mopsaka ¢ pa3AeleHHbIMA U Pa3Aes FOIKUMUCS
NepEeMEHHBIMH, OJTHOPOIHBIX J.y., YPAaBHEHUH B MOJIHBIX Au(depeHnanax

Tema 3. Jlu"elinble A.y. IepBOro nopsjaka Meroja Bapuallud MPOU3BOJIBHON MOCTOSHHOM,
MeToJ NpousBeneHnii bepnyim. Ypasuenue bepnyim.

Tema 4. JlubdepeHunanbHble ypaBHEHUS BBICIIUX MOPSAKOB. (OCHOBHBIC TTOHSTHS.
ITocranoBka 3amaun Komm, xpaeBoi 3anauu. VIHTerpupoBaHue ypaBHEHUN METOJIOM IOHMKEHUS
nopsiIKa

Tema 5. JIuneitHpie 0THOPOJHBIE A.y. N —TO nopsiaka. Teopema o CTpyKType 001Iero penieHus
JMHEHHBIX OJHOPOJHBIX J.y. n —T0 nopsaka. [loctpoenne pyHIaMeHTAIbHON CUCTEMBI PEIICHUHN TSI
YpaBHEHHI C TIOCTOSTHHBIMHU KO3 QUITEHTaAMH.

Tema 6. PemeHue NMHEWHBIX OJHOPOAHBIX [.y. N -TO TMOPAAKAa C MOCTOSHHBIMU
ko2 punrenTamMu. By 4acTHBIX peleH i OTHOPOTHOTO YPaBHEHHSI B 3aBUCUMOCTH OT BUAa KOPHEH
XapaKTepUCTHUUECKOTO ypaBHEHUS

Tema 7. JluneiiHple HEOTHOPOAHBIC J.y. N-TO MOpsiAKa. Teopema O CTPYKType OOIIero
pemienus. Metoz moadopa YaCTHOTO pelIeHHs ISl pa3TUYHbBIX CIICIUATbHBIX BUJIOB MPABOM YacTH.

Tema 8. JIuneiiHbIe HEOTHOPOIHBIE 1.y. BTOPOTO NOPS/IKA C IIOCTOSTHHBIME K03 prunimenTamu
C TPOU3BOJIBLHON HENMpPEepBHIBHON MpaBOW YacThio. MeToa Bapualuu MPOU3BOJIBHBIX MOCTOSHHBIX.
Kpaesblie 3anaun

Tema 9. Cuctembl 0OBIKHOBEHHBIX JH(GEepeHIInaIbHbIX ypaBHeHUH. OCHOBHBIC TOHSITHSI.
Pemienne HOpMaIbHBIX CHCTEM JIMHEWHBIX MU (HEepeHIINATBHBIX YPaBHEHUH METOIOM HCKIIIOUSHHS.

Pa3nea 2. Teopusi BeposiTHOCTEH

Tema 1. BBenenue. DneMeHTh KOMOMHATOPUKH.

Tema 2. OcCHOBHbIE MOHATUS TEOpPUM BeposiTHOcTeH. CiydaiiHble COOBITHS, MX THIIBL.
Kiaccuueckoe u cTaTUCTHYECKOE OMNpEeTeHHUs] BEPOATHOCTH, UX CBOMCTBA. HemocpencTBeHHbIN
IIOJICYET BEPOSITHOCTH Ha OCHOBE KJIACCUYECKOIO ONPEACICHUS.

Tema 3. 'eomeTpuyeckas BeposTHOCTh. 3aaya broddona. .Anredpa codbITHil. 3aBHCUMBIE U
HE3aBUCHMBbIE COOBITHS. Y CI0BHAs BEepOSITHOCTh. OCHOBHBIE TEOPEMBI TEOPUU BEPOSITHOCTEH.

Tema 4. ®opmyna nosHoON BeposTHOCTH. Popmyna bepHyiuu, JOKalbHAsE U MHTETpalbHAs
teopeMsl Jlamnaca

Tema 5. CiyualiHble BEJIMYMHBI, UX THUIIbI, MOHATHE 3aKOHA pacHpeicsieHUus CIydailHOU
BeMYMHbL.  OCHOBHBIE  3aKOHBI  pacHpeleNieHHss  JUCKPETHOM  CilydaifHOW  BEJTMYMHBI
(rumepreoMeTpuUECKHi, ONHOMUATIBHBIN, pactipenenenue [lyaccona).



Tema 6. UucnoBble XapakTEpUCTUKU JUCKPETHBIX U HEMPEPBIBHBIX CIy4YalHBIX BEIUYHH.
MatemaTHuueckoe OXHUAAHWE U OUCIEPCUS CIYYaWHBIX BEJIWYMH, UX BEPOSTHOCTHBIM CMBICI U
cBoricTBa. [IMOTHOCTE BEpOsATHOCTEN

Tema 7. 3akoHBI pacmpelesieHUs] HENpepbIBHBIX CIy4alHBIX BEJIWYMH (PaBHOMEPHBIH,
HOopMasibHbIN). LleHTpanbHas npenenbHast TeopeMa.

Pa3nes 3. DjieMeHTBI MATEMATHYeCKOI CTATUCTUKH

Tema 1. OcHOBHBIE 3a7]a4u MATEMAaTHUECKOM cTaTUCTUKU. BbiOopouHblii MeTo1. [ eHepanibHas
COBOKYITHOCTb U BbIOOpKa. CTaTuctuueckoe pacnpezaeneHue Bei0opku. [loctpoenue amMnupuaeckoi
byHKIMU pacnpeaeneHus BBIOOPKHU, MOJIUIOHA U THCTOTPAMMBI OTHOCHTENIBHBIX YaCTOT.

Tema 2. ToueuHble OLIEHKU MapaMeTpoB pactpeneneHus. Hecmeuennsle, 3¢ dexTuBHbIE U
cocTosATeNbHbIe OLleHKU. BeiOopouHast cpeanss. Beibopounas u ucnpasneHHas aucnepcun. [lonstue
00 MHTEPBAJILHBIX OLIEHKAX.

3.4 TemaTKa CEMUHAPCKUX/TPAKTHYECKUX U J1a00PATOPHBIX 3aHATHI

3.4.1 CeMuHapcKue/IPAKTUICCKUE 3aHATHUS

[Ipaktuueckoe 3anartue 1. HMHTerpupoBaHue pa3IuyHBIX TUIOB AU(QepeHnanbHbIX
ypaBHEHHUH (21.y.) IEPBOIrO NOpsIKA

[Ipaktuueckoe 3ansTue 2. MHTerpupoBaHue 1.y. n —TO MOPAIKA. METOIAOM IMOHMKECHUS
nopsiiKa

[IpakTtueckoe 3anstue 3. PelieHue IMHEHWHBIX OMHOPOAHBIX .y. N —TO TMOpSIKa C
NOCTOSTHHBIMU K03 punmenramu.

[Ipaktuueckoe 3anstue 4. PemieHue TUHEHHBIX HEOMHOPOAHBIX A.y. N-TO TOpSAAKA C
MOCTOSTHHBIMH KOA((DUIIUEHTAMH U CUCTEM

[IpakTuueckoe 3ansaTHe 5. Pemenue 3a1a4 Ha HEMOCPEACTBEHHBIHN MOICYET BEPOATHOCTH Ha
OCHOBE KJIAaCCHUYECKOTO OTPEICIICHUS C HCIIOJIb30BaHUEM (DOPMYIT U TIPABHII KOMOMHATOPHUKH.

[IpakTrueckoe 3ansaTHe 6. AnreOpa coOBITHH. 3a1ayu Ha NMPUMEHEHHE OCHOBHBIX TEOPEM
TEOPUU BEPOATHOCTEMN U CIEACTBUIN U3 HUX

[Ipaktuueckoe 3aHsTHEe 7. YHCIOBBIE XapaKTEpPUCTUKA M 3aKOHBI pacHpeeieHUs
JTUCKPETHBIX CITyYalHBIX BEJIUYHH.

[Ipaktuueckoe 3ansTHe §. UHCIOBBIE XapaKTEpUCTUKU U 3aKOHBI pacIpe/ieleHHs
HEIMPEPHIBHBIX CIYYANHBIX BETUYUH

[IpakTuueckoe 3anarue 9. KonTponbHoe TecTHpOBaHNE

3.4.2 JlabopaTopHbIe 3aHITHS
He npenycmoTpenst

3.5TemaTuka KypcoBbIX NPOEKTOB (KYpPCOBBIX padoT)

He npegycmorpensl
4 Y4yeOHO-MeTOAUYECKOEe U HHPOPMALIMOHHOE o0ecnieueHne

4.1 HopmatuBublie 10KyMeHTbI 1 'OCTsb1

He npenycmotpensl
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4.2 OcHoBHas1 JIUTEpPaTypa

1. demunoBuy, b. I1. Iuddepenunanbupie ypaBHeHus : yueOnoe nocodue st By3os / b. I1.
Hemunosuy, B. I1. MoagenoB. — 6-e uzn., crep. — Cankr-IlerepOypr : Jlanp, 2022. — 280 ¢. —
ISBN 978-5-8114-9441-5. — TekcT : aneKTpoHHbIH // JIaHb : 31eKTpOHHO-OMOINOTEeYHAs CUCTEMA.
— URL.: https://e.lanbook.com/book/195426.

2. Munoctes, B. b. Kypc MaTemMaTuku 17151 TEXHUYECKHUX BBICIINX YY€OHBIX 3aBEJCHUH :
yuebnoe nmocodue / B. b. Munocues, H. A. bepkos, B. I'. 3yokoB. — 2-¢ u31., ucnp. — CaHKT-
[TetepOypr : Jlanp, 2022 — Yacts 3 : Auddepenunanbupie ypaBHEHUS. Y paBHEHHS
MareMmatnueckon pusuku. Teopus ontummzanuu — 2022, — 528 ¢. — ISBN 978-5-8114-1560-

1. — Texcrt : anexTpoHHbIH // JlaHb : 3neKTpoHHO-OnbInoTeunas cucrema. — URL:
https://e.lanbook.com/book/211358.

3. Kamko, 1. A. Teopus BeposiTHOCTEH 1 MaTemaTtudeckas ctaructuka / M. A. Karxo, IT. C.
bounapenko, I'. B. 'openoBa. — 3-¢ u3n., ucnp. u gomn. — Cankr-IlerepOypr : Jlans, 2023. — 436
c.— ISBN 978-5-507-45492-1. — Texkcr : 3neKTpoHHbIH // JIaHb : 2eKTPOHHO-OMOIHOTeUHAs
cucrema. — URL.: https://e.lanbook.com/book/302663.

4.3 lonoJHUTEIbHAS JIUTEPATypa

1. Homak, E. B. UnTerpanpaoe ucuucienue u audepeHnnaibHbple ypaBHEHUS : yaeOHOe
nocobue / E. B. HoBak, T. B. Psa3anoga, 1. B. HoBak ; nox penakuueii T. B. PsizanoBoi. —
ExarepunOypr : Yp®@V, 2015. — 111 c¢. — ISBN 978-5-7996-1536-9. — Tekcr : a1eKkTpoHHblii //
Jlansb : anekTpoHHO-0nbIHoTeunas cucrema. — URL: https://e.lanbook.com/book/98334.

2. Munocues, B. b. Kypc MareMaTuku a1 TEXHUYECKUX BBICIIMX YUEOHBIX 3aBEACHUH :
yueoHnoe nmocodue / B. b. Munocues, B. A. JIsxosckuii, A. 1. MapTeIHEHKO. — 2-€ U3[I., HCTIP. —
Canxkr-IlerepOypr : Jlanp, 2022 — Yacts 2 : DyHKIIMH HECKOIBKUX MepeMeHHbIX. IHTerpansHoe
ucuucnenue. Teopus nmomss — 2022. — 432 ¢. — ISBN 978-5-8114-1559-5. — Texkcr :
AJIEKTPOHHBIH // JIaHb : 31eKTpoHHO-O0nOmoTeunas cuctema. — URL:
https://e.lanbook.com/book/211355.

3. Ilymkaps, E. A. Kypc MmaTemMaTHKH 17151 TEXHUYECKUX BBICIINX YUEOHBIX 3aBEJICHUH :
yueonoe nocodue / E. A. Ilymkaps, H. A. bepkos, A. 1. MapTeiHeHKO. — 2-€ H3]1., UCTIp. —
Cankr-IlerepOypr : Jlans, 2022 — Yacts 4 : Teopus BEpOSITHOCTEH U MaTeMaTHIeCKasi CTATUCTHKA
— 2022. — 304 c. — ISBN 978-5-8114-1561-8. — TekcT : aneKTpoHHBIH // JIaHb : 2JIEKTPOHHO-
oubnmmoteunas cucrema. — URL: https://e.lanbook.com/book/211382.

4.4 JneKTpOHHBIE 00pPa30BaTeIbHbIE PECypPChI

[IpoBenenue 3aHATUI U aTTECTAllMil BO3MOXKHO B TUCTAHIIMOHHOM (hopMaTe ¢ NpUMEHEHUEM
CUCTEMBl JUCTaHIMOHHOTO o0yueHus yHusepcuteta (CIO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadeapoit «MaremaTHka» JIEKTPOHHBIX 00pazoBaTeNbHBIX pecypcoB (DOP) mo BceMm pasnenam
HpOrpaMMBI:

Hazsanune 0P
JubdepeHnnansHbie https://online.mospolytech.ru/course/view.php?id=4396
YpaBHEHHUS
OcHOBBI Bapuaimonnoro | https://online.mospolytech.ru/course/view.php?id=476
NCUYHUCIICHUA
Teopust BeposiTHOCTEH https://online.mospolytech.ru/local/crw/course.php?id=573
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Marematnueckas
CTaTUCTHUKA

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

Pazpaborannsie JOP BKII0YAIOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.

4.5 JInneH3n0OHHOE H CBOOOTHO PACIPOCTPaHsAeMOe IPOrpaMMHOe

o0ecmeueHue

1. Microsoft-Office
2. Microsoft-Windows

4.6 CoBpemeHHbIe MPO(ecCHOHATbHbIE 0a3bI IaHHBIX U HHGOPMAIIMOHHBIE

ClIpaBOYHBIC CUCTEMBI

ITepeuens pecypcoB cetu MHTEpHET, TOCTYITHBIX JJISI OCBOEHUS TUCLUIIIMHBIL:

Ooubnanorpaduueckas U HayKoOMeTpHuecKas
(6bubmmomeTpuyeckas) 6a3a JaHHBIX

Ne HanmenoBanue Ccbuika Ha pecypc JlocTynHOCTB
NudopmannoHHO-CcrIpaBOYHbIE CUCTEMBbI
JlocTynHa B ceTn
1 |Stack Overflow https://stackoverflow.com/ | Uurepuer 6e3
OTpaHUYCHUI
2 | Mugopmamonnsie pecypent Cetn http:// www.consultant.ru JlocTyIHO
KoncynpranTl Intoc
[TopTan @enepalbHBIX TOCYIAPCTBEHHBIX
3 | 06pa3oBaTenbHBIX CTaHAAPTOB Bhicmero | http://www.fgosvo.ru. JocTtymHo
oOpazoBaHms
DNeKTPOHHO-OUOTMOTEYHBIE CHCTEMBI
Jlanb https://e.lanbook.com/ JlocTyIiHa B CETH
4 Untepuer 6e3
OTpaHUYCHUI
IPR Books https://www.iprbookshop.ru/ | loctymsa B cetn
S Untepuer 6e3
OTpaHUYCHUI
[Tpodeccronanbhbie 6a3bl TaHHBIX
ba3a naHHBIX HAYYHOU AIEKTPOHHON http://www.elibrary.ru JlocTymHO
6 | 6ubnmorexn
(eLIBRARY.RU)
Web of Science Core Collection — http://webofscience.com JlocTymHO
7 | mommremarnyeckast pedepaTBHO-



http://www.consultant.ru/
http://www.elibrary.ru/
http://webofscience.com/
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5 MarepuajnbHO-TEXHHYECKOe o0ecreyeHue

Aynutopus A JEKUUOHHBIX, IPAKTUYECKUX U CEMHUHApCKUX 3aHATuH. OOopynoBaHHE U
anmnaparypa: ayJIuTOpHas J10CKa, BO3MOYKHOCTb HCIOJB30BaHUS MYJbTUMEAMMHOIO KOMILIEKCa
(mpoekTop, NepcoHalbHbIA HOYTOYK WM NEPCOHATIBHBIN KOMIBIOTED).

6 MeToauuecKue peKoOMeHIalun

6.1 MeToanueckne peKOMeHAAIUM /IJIsl IPENoaBaTeis 10 OPraHu3auuu
o0yueHus

IIpexne Bcero, cieayer oOpaTuTh BHHMaHHE CTYACHTOB Ha TO, YTO IMPAKTUYECKH BECh
M3y4aeMbIil IMU MaTepuall He TpeOyeT KaKoW-T1u00 CrielruaabHOM (IONMOJIHUTEIBHOM) MTOATOTOBKH U
BIIOJIHE MOXKET OBITh YCHEIIHO M3YYE€H, €CIIU CTYACHThI OyIyT MOCEIIATh 3aHATHs, CBOCBPEMEHHO
BBIMOJIHATH JIOMAIllHUE 3aJaHMsl U TOJb30BaThCS (MPU HEOOXOAMMOCTH) CHUCTEMOW IUIAHOBBIX
KOHCYJIbTAIlMi B TEUEHUE KaXI0ro ceMecTpa. Bolenmme B Kypc MaTeMaTUKU pa3fielibl sIBISIOTCS
KJIJACCUYECKHMH, B TO K€ BpPEMSI OHM IMPAKTUUYECKH OPUEHTHUPOBAHBI, TaK KAK HMMEIOT IIHPOKOE
pacmpocTpaHeHHe Ui PelIeHHs] Pa3HOro poja 3aJad BHYTPU CaMOM MaTEeMAaTHKU W MPUKIAJHBIX
3ana4y. VX ocBOeHME NMOMOXKET CTYJIEHTaM JIOTUYECKU BEPHO, apryMEHTHPOBAHO M SICHO CTPOUTH
YCTHYIO U MUCBMEHHYIO pPeub, YCIIEIIHO NPUMEHSATh HAKOIMJICHHbIE 3HAHHUS B MPO(ECCHOHAIBHON
JeSITEIIbHOCTH.

HeoGxomuMo ¢ caMoro Hauyana 3aHATUH pPEKOMEHIOBAaTh CTYJIEHTaM OCHOBHYIO U
JIOTIOJTHUTENIBHYIO JINTEPATypy, @ B KOHIIE CEMECTpa JaTh CIIMCOK BOIPOCOB Ui MOATOTOBKHU K
DK3aMEHY.

Ha nepBom 3aHATHY 110 AUCIUIUIMHE CIIEAYET 003aTeIbHO MPOUHPOPMHUPOBATE CTYICHTOB O
BUJe U (opMe MPOMEKYTOUHOM aTTeCTallMd MO JUCIHIUIMHE, CPOKaX €€ MPOBEACHHUS, YCIOBHSIX
JIOTTyCKa K MIPOMEXYTOUYHOHN aTTeCTallH, IPUMEHIEMBIX BHIaX MPOMEKYTOYHOT'O KOHTPOJISL.

W3noxkeHne TEOPEeTUYECKOTO MaTepHalia JOJDKHO COMPOBOXKIATHCS WILUTFOCTPATUBHBIMU
IpUMepaMu, TIIATENIbHO OTOOpaHHBIMU IPENOAAaBaTENeM TaK, YTOObl TEXHUYECKHE TPYJIHOCTU U
BBIKJIAQJIKM TPU PEIICHUU 3aJaud HE OTBJICKAIM OT TJaBHOTO: OCMBICIIEHUS HUIEH U CYTH
IpUMEHSAEeMbIX MeToJ10B. CleyeT Bcerja YKasbplBaTb IPHUMEpHl IMPAKTUUYECKOIO NPUMEHEHHUS
PacCMOTPEHHBIX Ha 3aHATUSX YPaBHEHUN U HOPMYIL.

[IpakTuyeckue 3aHATHA JOJDKHBI OBITH OPraHW30BaHBI IPETOJABATEIIEM TaKUM 00pa3oM,
yTOOBl  OCTaBAJIOCH BpeMsl Ha TEPUOJUYECKOE BBIOJIHEHHWE CTyJIEeHTaMH HeOONbIIOH
CaMOCTOSITENIbHOM pa0bOThI B ayAUTOPUH IS IPOBEPKU YCBOECHHUS U3JI0KEHHOT0 MaTepHuaa.

[IpenonaBatenb, BeAylUil NpPaKTUYECKHWE 3aHATHUS, JOJDKEH COIJIACOBHIBaTH Y4eOHO-
TEMAaTUYECKHIA TUIaH 3aHATHH C JIEKTOPOM, MCIIONIB30BAaTh €AMHYIO CUCTEMY 0003HAYCHUH.

[IpenongaBaTento ciaeayeT 10OUBATHCA CUCTEMATHUECKON HETPEPHIBHOM pabOThI CTYIEHTOB B
TE€YEHHE CEMECTPa, HEOOXOAMMO BBISBIISATH CUIBHBIX CTYJIEHTOB U IIPUBJIEKATh UX K HAy4YHOH padoTe,
K Y4acCTHIO B Pa3HOTO poJia OJTUMITHAIaX U KOHKYpCax.

CTyzneHT JOKEH OIIyIIAaTh 3aMHTEPECOBAHHOCTD MPEIN01aBaTeNsl B JOCTH)KEHUN KOHEYHOTO
pe3ynbTaTta: B IpUoOpeTeHUH 00yUYaroIIMMUCS MPOYHbIX 3HAaHUH, YMEHUI U BJIa/IeHNs HAaKOTUIEHHOM
uHpOpManuel Ut pereHus 3a1a9 B IpOoeCcCHOHATBHOM e TETbHOCTH.

[IpoBenenue 3aHATUI U aTTECTAIMil BO3SMOXKHO B IMCTAHIIMOHHOM (opMaTe ¢ MPUMEHEHHEM
CHUCTEMBI TUCTaHIMOHHOTO oOyueHust yHuBepcutera (CHO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadenpoii «MaTtemaTtuka» 3JEKTPOHHBIX 00pa3zoBaTelbHBIX pecypcoB (DOP) mo Bcem pazaenam
IporpaMMsl (cM. 1. 4.4).

[Topsmox mpoBeneHus: pabOT B AMCTAaHLIMOHHOM (popMmare yCTaHaBIMBAETCS OTACIbHBIMU
pacTopsHKCHHSIME IIPOPEKTOPA MO yIeOHOM paboTe W/HITH IICHTPOM YIeOHO-METOIMIECKON PabOTHI.
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6.2 MeToauuyeckue YKazanus AJad oﬁyqammnxca 10 OCBOCHMIO JUCIUITIJIMHBI

Nzydenue mepBoro paszuena kKypca - aupdepeHIualbHbIX YpaBHEHUH MMEET BakHeilIee
3HaYCHUE B MATEMAaTHUYECKOM IOArOTOBKE HHXKCHEPA. OObscHsETCd 3TO TEM, 4TO
muddepeHaIbHbple  ypaBHEHHS TPEACTABISIIOT COOOM  MaTeMaTH4ecKHe MOJETH  CaMbIX
pa3sHOOOpa3HbIX HPOLECCOB U SBICHUHM, TaK KaK MX PELICHHUS MO3BOJSIOT OMMCATh 3BOJIIOLIUIO
M3y4aeMoro IMpouecca, XapakTep MNPOUCXOIAIIMX C MaTEpUaJIbHOW CUCTEMOW HW3MEHEHHUN B
3aBHCHUMOCTH OT IIEPBOHAYAILHOIO COCTOSIHUSL CUCTEMBI.

OTnuuuTeNbHOE CBOMCTBO IH(QepeHINaIbHBIX YPaBHEHUH COCTOMT B TOM, YTO HPHU HX
UHTETPUPOBAHUM OOBIYHO IOJIydaeTcs OeCUMCIEHHOE MHOXKECTBO peuleHud. [l ypaBHeHus
MEPBOrO TIOPSKA 3TO MHOXKECTBO OINMUCHIBACTCS OJHOW MPOU3BOJIBHOW TOCTOSIHHOW. UTOOBI
BBIJICJIUTh U3 OECKOHEYHOI0 MHOXKECTBA PELIEHUI TO, KOTOPOE ONUCHIBAET UMEHHO AAHHBIN ITpolece,
HEOOX0IMMO 3a/laTh JOTOJIHUTENBHYI0 HH(OpMAIMIO, HAalpUMep, 3HaTh HAa4YalbHOE COCTOSTHUE
npouecca. Takoe TOMOIHUTEIBbHOE YCIIOBUE HA3bIBACTCS HAYAJIBHBIM YCIIOBHEM.

3amava UHTErpuUpOBaHUs JU(PEpeHINATHLHOIO YpaBHEHHS TIEPBOTO MOPSIIKa COBMECTHO C
HayaJlbHbIM YCJIOBHEM Ha3bIBAa€TCsA HaYaJIbHOM 3a7aueil wiun 3anavei Komm.

Jns nuddepeHnnanbHpIX ypaBHEHUH TIEPBOTO MOPSKA CIEAYeT pa3nndarh o0Iiee, 4acTHOE
1 0co0oe pelleHus, a Takxke OO, YaCTHBIN U 0COOBIM MHTErpabl.

[Ipn mHTErpUpOBaHUU ypaBHEHUI NEPBOr0 MOPSAJAKA HAJIO IPEkKAE BCErO ONPENEIUTH THII
YpaBHEHMs, a 3aT€M YK€ IPUMEHHUTh TOT WJIM MHON MeTox pemeHus. Hano o0s3aTenbHO OCBOUTH
IpoLEAYypY IpPHUBEICHUS YpaBHEHHUS I[I€pBOTO IMOpsIKa K YPaBHEHHIO C Ppa3/elICHHBIMU
IIEPEMEHHBIMH, TaK KAK MMEHHO TAKUE YPaBHEHHS MOXKHO HENIOCPEACTBEHHO UHTETPUPOBATh.

s muddepeHanbHbIX YpaBHEHUH N — ro IOpsiiKa 00s13aTeIbHO 3HATh TOCTAHOBKH 3371auu
Komn, kpaeBoii 3a7auu, 3a1au Ha COOCTBEHHbIE 3HAYECHHUS.

B teme, nocBAeHHON IMHEHHBIM AU epeHInanbHbBIM YPaBHEHUSIM N — IO TIOPSI/IKA, HAT0
3HaTh TEOPEMBI O CTPYKTYpe OOIIEro peueHus] OTHOPOAHBIX U HEOJHOPOIHBIX YPaBHEHUH, TaK KaK
OHHU YKa3bIBAIOT MyTh MOCTpoeHHs oOmiero pemeHus. OOpaTUTh BHUMaHME Ha TO, YTO PELICHHE
JUHENHBIX OJHOPOAHBIX AU (EepeHINaTbHBIX YPaBHEHMH N — IO MOpSAAKAa C MOCTOSHHBIMH
koo PuurenTamMu He TpeOyeT MHTETPUPOBAHUS, @ CBOJUTCS K YUCTO airedpanyeckoil mpobdieme
HaXO0XJIEHHUS KOpPHEH COOTBETCTBYIOLIEIO XapaKTepUCTHYECKOTro ypaBHeHus. Hano 3HaTh BHJI
YAaCTHBIX PEIICHUH JMHEHHBIX OJHOPOIHBIX TU((EepeHIaTbHBIX YPaBHEHUI N — IO MOpsJIKa ¢
MOCTOSTHHBIMU KO3(DPHUIIMEeHTaMU B 3aBUCUMOCTH OT BH/1a KOPHEHN XapaKTepUCTHUECKOTO YPABHEHHUS.

Hano 4eTko ysICHUTH alNropuT™M MOCTPOEHUS YAaCTHBIX PEUICHUM JTMHEWHBIX HEOIHOPOJHBIX
muddepeHIIMaTbHBIX YPaBHEHUH METO/IOM Mo100pa (METO0M HEONPEIeIeHHbIX KO3 (DUIINEHTOB),
0o0paTuB BHUMAaHUE HA TO, YTO B 3TOM CJIy4ae BHJl YACTHBIX PEIICHUH HEOJHOPOTHOIO YpaBHEHUS
COOTBETCTBYET MO CTPYKTYpE 3aJaHHOU MPABOIl YaCTH.

Ilo BTOpOMY paszneny Kypca — TEOPHUM BEpOSITHOCTEM M MaTeMaTHYECKOW CTaTHCTUKE
HEOOXOJUMO, TPEeXkJe BCEro, YeTKO YCBOUTHh OCHOBHBIE MOHSTHUS TEOPUU BEPOSITHOCTEH, OUYEHBb
IIMPOKO HCHOJb3yeMble B PA3IUYHBIX NPUIOKEHUAX: IOHATHE CIy4YailHOro COOBITHUSL U €ro
BEPOATHOCTH, CYyMMbl M IPOU3BEACHUS COOBITUHA, MOHATUS CIy4ailHON BENMYMHBI M 3aKOHA €€
pacnpeeseHuss MaTEMaTHUECKOTO OKUAAHNS U JUCTIEPCUU CITyYallHOM BETNYMHBI.

Hano noHATh, 4TO BEPOATHOCTh — ITO YMCIOBAasi Me€pa CTENEHH BO3MOXKHOCTH IMOSIBICHUS
CIly4aifHOro coOBbITHA. 3HATh KJIACCHYECKOE, CTATHCTUYECKOE M T'€OMETPUYECKOE OIpe/eieHus
BEPOATHOCTH, CBSI3b U paziuuue MeXIy HUMH. HecMOTps Ha BHEIIHIOI MPOCTOTY KIIACCHYECKON

(bopMyIIBI OIpeeieH s BEPOSITHOCTH CITyYaitHOTO COOBITHS A P(A)=m/n , HETIOCPECTBEHHBIN
HOJCUET YMCJIa N BCEBO3MOXKHBIX MCXOJOB MCIBITAaHUS M M - 4YUCia OJAronpusiTHBIX HCXOAOB
TpeOyeT nmpuMeHeHus: GopMya KOMOMHATOpUKHU. [Ipu 3TOM B KaKIOW KOHKPETHOHW 3aaade HaJo
[IPOAHAIIU3UPOBATh, KAaKOW THUII COCOUHEHMH BO3HMKAE€T, KOIZAa M3 HEKOTOPOrO MHOYKECTBA
AJIEMEHTOB U3BJIEKAETCS IPYroe MOAMHOMXKECTBO (3TO MOTYT OBbITh pa3MEIlEeHUs, IEPECTAHOBKU WU
coyeranusi). [Ipu BBIUMCIIEHUHN BEPOSTHOCTEH CIOXKHBIX COOBITHI HAaJ0 YMETh HMPEICTaBUTh UX B
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BUJIE CYMMbI WJIM NPOU3BENEHUS (WIM CyMMBbl MPOU3BEACHUN) MPOCTBIX COOBITUH U MPUMEHUTH
COOTBETCTBYIOIIE OCHOBHBIE TEOPEMBI TECOPHH BEPOSTHOCTEM.

HaILO YCTKO pa3jindaTb TUIIbL CHy‘I&ﬁHBIX BCJIMYMH — AUCKPCTHBLIC U HCIIPCPLIBHLIC U 3HATH
OCHOBHBIC 3aKOHbI MX pacnpeneneHus (OMHomuanbHbIM, IlyaccoHa, rumepreoMeTpuyecKHid,
0COOEHHO, HOPMAaJIbHBII 3aKOH pacipeeIeHUs).

I[J'ISI OINMMCAaHUs 3aKOHOB PACHPCHCIICHUA HCIIPCPBIBHBIX CﬂyqaﬁHLIX BCJIMYHUH IPUMCHSAIOT

F(X)

UHTErpalbHyI0 (QYHKIHUIO pacrnpeieieHus BEpOsTHOCTEN Cly4yailHON BeTMUMHBI U TUIOTHOCTh

BEPOATHOCTEN F(x). Hano ycBoute omnpezneneHusi, BEPOSTHOCTHBIA CMBICI M CBOMCTBA 3THUX
GyHKIMH, CBSI3b MEX/Ly HUMU U pacyeTHbIE (POPMYJIbI ISl UX OINpEAETICHUS.

Hano 3Hate ompenenenue, pacdetHole (OpMyJbl M BEPOATHOCTHBI CMBICT OCHOBHBIX
YHUCJIOBBIX XapaKTEPUCTHK CIIy4alHON BEJIMYMHBI — MAaTEeMaTHYECKOTO OXUIaHWs (CPEIHEro
3HA4YeHUs) U JUCIIEPCUU (XapaKTEPUCTHKH pa3dpoca BO3MOXKHBIX 3HAUEHUS CIy4YailHON BETMYMHBI
OTHOCHUTEJIbHO CPEHET0 3HAUCHU).

C Teopueil BepoATHOCTEH TecHeHmuM o00pa3oM CBsi3aHa MaTeMaTH4yecKas CTAaTUCTHKa
BonbIIMHCTBO €€ BBIBOJIOB Oa3UpyeTCsl Ha MPeIeIbHbIX TEOPEMaX TEOPUU BEPOSITHOCTEH.

Bce xapakrepuCTHKHM, H3y4aeMble B Kypce MaTEMaTHUECKOM CTAaTUCTHKH, SBISIOTCA
CTaTUCTUYECKUMHU aHaJIOraMH COOTBETCTBYIOIMX XapaKTEPUCTHUK, pacCMaTpUBaeMbIX B TEOpUU
BEPOATHOCTEM, MOITYyYEHHBIMU Ha OCHOBE OTPaHUYEHHOI'0 YMCJIA ONBITHBIX JaHHBIX. ClleJ0BaTEIbHO,
€cJId, HalpuMep, MaTeMAaTUYECKOE OKUJAHUE U JUCIIEPCHs CIy4yailHONM BEJIWYMHBI, U3yyaeMble B
TEOPUHU BEPOSITHOCTEH, SIBIISAIOTCSA XapaKTEPHBIMU HECIy4YalHBIMU YMCIIAMM, TO UX CTaTUCTHYECKHE
aQHAJIOTM — BBIOOpPOYHAsl CpeaHsss M BbHIOOpOYHAs (WJIM HCIpaBIIEHHAs) AMCIEPCHUS SBISIOTCS
CJly4aifHBIMU BEJIMYMHAMHU, 3aBUCAIIMMU OT 00bEMa U TUIA BBIOOPKH U PA3IUYHBIMU I PA3HBIX
BBIOOPOK.

Hano o0s3aTrenbHO 3HATh M YMETh BBIUYMCIIATH TOUCUYHbIE OLIEHKH HEM3BECTHBIX MapaMeTpoB
pacrpesieieHusi CllydalHOM BETWYMHBI - BBIOOPOUHYIO CpPEIHIOI0 U BBIOOPOYHYIO (MM
UCTIPaBJICHHYIO) IUCIIEPCHIO, TaK KaK Jr00ast craTUcTUYecKast 00paboTKa CBOAUTCS, IPEXkKAE BCETO, K
HAXO0X/IEHNI0 UIMEHHO 3TUX XapaKTePUCTHK.

Crenyer oOpaTUTh BHUMaHHE HA TO, YTO 3TH OLICHKH SBIISIOTCS MPUOINKEHHBIMU, OCOOEHHO
JUTsL BHIOOPOK Majioro o0bema, U JJisi CyKACHHUS O TOYHOCTH U HaJIEKHOCTHU 3TUX OLEHOK HaJl0 YMETh
IIPUMEHATH HHTEPBAJIbHBIE OLICHKU U 3HaThb METOAMKY [TOCTPOECHUS JOBEPUTENBHBIX HHTEPBAJIOB.

CamocTrosaTenbHast pabora SBISETCS OJHUM M3 BUAOB y4eOHBIX 3aHsATud. Llens
CaMOCTOSTENIbHOW pabOThl — MPAKTUUYECKOE CAMOCTOSITEIbHOE MOJTYYEHUE CTYAEHTAaMH HABBIKOB,
paccMaTpuBaeMBbIX B MPOIECCE U3YUCHHS TUCIUTUINHBI.

AyIuTOpHas caMOCTOsATENIbHAS paboTa M0 TUCIMITIIMHE BHIMOJIHACTCS Ha YYEOHBIX 3aHATHAX
0J1 HEMIOCPEICTBEHHBIM PYKOBOJCTBOM IPENOJABATEINS U MO €r0 3aJJaHUIO.

BueaynuTtopHass camocrosiTenbHas paboTa BBINOJHSETCS CTYJIEHTOM IO  33/1aHUI0
npernoaaBaTesis, Ho 6e3 ero HermocpPeICTBEHHOTO y4acTusl.

3adauu camocmoamenbHoil padomul cmyoeHma:

- pa3BUTHE HABBIKOB CAMOCTOSATEIBHON yUueOHOM paboThI;

- OCBOEHHE COJIEPKaHUS JUCLUIUINHBL;

- yriryOJieHHEe COJEPKAHUS U OCO3HAHNE OCHOBHBIX MOHATHIA AUCHUTUINHBL,

- ICTI0JIb30BaHKE MaTepuaa, COOpaHHOTO ¥ MOJYYEHHOTO B X0/I€ CAMOCTOSTENIbHBIX 3aHATHH
Ut 9 PEKTUBHOM MOATOTOBKH K SK3aMEHY.

Buowt éneayoumopnoii camocmosamenvnoi padomeoi:

- BBITIOJIHEHHUE PacyeTHO-rpauIeckux pador;

- IOJITOTOBKA K 9K3aMEHY;

- IOATOTOBKA K CEMUHAPY;

JU1s1 BBIOJTHEHUS JIF0OO0T0 BHJIa CaMOCTOSITENbHOM paboThl HEOOXOIMMO IPOUTH CIIeTyIOIINe
JTambl:

- OTIpeIeIeHUE LIETH CaMOCTOATEIbHOM padoThI;

- KOHKpeTH3alus 03HaBaTebHOM 3a/1a4;
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- CAaMOOIIEHKA TOTOBHOCTHU K CAMOCTOSITETIbHON paboTe;

- BBIOOp a/IeKBaTHOIO crioco0a JIeHCTBUS, BEAYILEro K pPeIIeHUIO 331a4H;

- INIJAHUPOBAHUE PAOOTHI (CAMOCTOATENBHOM MU C IOMOILBIO IIPETIOAABATEN) HAJl 3a1aHUEM;

- OCYULIECTBJICHHME B TIPOLIECCE BBINOJHEHHUS CAMOCTOSTEIBHOM pPabOThl CAMOKOHTPOJIS
(IpOMEKYTOYHOIO U KOHEYHOT'0) Pe3yJIbTaTOB padOThl U KOPPEKTUPOBKA BBIMOIHEHUS PaOOTHI;

- pepnexcus;

- Ipe3eHTalus paboThI.

7 @oH] OLIEHOYHBIX CPEICTB

B npornecce 00ydeHus1 MCIOIB3YIOTCS CIEIYIOLME OLIEHOUHbIE (POPMBI CAMOCTOSITEIbHON
paloThl CTY/IEHTOB, OLIEHOYHBIE CPEJCTBA TEKYILEro KOHTPOJS YCHEBAeMOCTH U MPOMEXKYTOUYHBIX
aTTeCTalluu:

- pacueTHO-rpaduvIecKue paboThl;

- KOHTPOJIbHBIE paboTHI;

- TECTUPOBAHUE;

- DK3aMeEH.

O1ieHOYHBIE CPEICTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH BKIIIOYAIOT KOHTPOJIBHBIE 3aaHuUs
MHAUBUAYAIBHO JJIS1 KaXKA0T0 00y4aromerocs.
B pesynbrare ocBOeHUS AUCUUIUIMHBI (MOAYJIS1) GOPMHUPYIOTCS CIIEAYIOIINE KOMIETCHIIUN:

Koa koMmnereHuuun HaumeHnoBaHMe KOMIIETEHITUH BBIITYCKHHUKA
OIIK-1 Crioco0eH UCIT0Ib30BaTh IIOJIOKCHUA, 3aKOHBI 1 METOAbI CCTCCTBCHHBIX
HAaYK U MAaTCMATUKH IJId PCIICHUA 3aaa4 I/IH)KeHepHOf/'I JCATCIIbHOCTH

7.1 MeToabl KOHTPOJISI U OLIEHUBAHMS Pe3Y/JIbTATOB 00yUYeHUsl

HanmenoBanue
Bun xontpons
KOHTPOJIS Kpatkas xapakTepucTika KOHTPOJIS
Ne n/m pe3ybTaToB
pe3yabTaTOB pe3yJIbTaTOB 00YUYEHUS
00yueHust
o0y4eHus
OOywaromuiics B TEYEHHE  CeMecTpa
CaMOCTOSITEJIBHO BBIIIOJIHAET PAJl PACUETHO-
PacuetHo-
N rpadgudeckux padbot mo Teme pasnena. [lpu
1 rpadudeckas Texymunii
A60Ta IIPOBEPKE IIpEnoaaBaTeilb OLICHUBAET
P KauecTBO  o(opmIIeHUS,  MPaBUIBHOCTH
pacyeTos.
Pemenue KOHTPOJIBHOM paboThI
OCYIIECTBIISIETCS HA TIOCIEAHEM 3aHATUU
nuzydaemoro pasnena. KoHtponbHas pabota
KoHntpoinbHas N y pasit P P
2 AGoTa Texymnit BBITNIOJHAECTCS  MHOUBUAYAJbHO  KaXKABIM
p cryneHtoM. [lpu mpoBepke mnpenoaaBatenb
OLICHMBAET INPAaBUJIBHOCTb IPOU3BEIECHHBIX
pacyueTos.
TecTupoBaHHe MPOBOJUTCS HA IOCIETHEM
3 Tect Texymmit 3aHSATUM H3y4aeMoOM TeMbl. TecTupoBaHHe
OCYIIECTBIISICTCS, MO0  TpU  TOMOIIHA
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KOMHLIOTepHOﬁ CUCTCMBbI TCCTUPOBAHMA, J'II/I6O
C WCIIOJIb30BAHUEM BBIAAHHBIX TECT-33JaHUM
Ha OymaxxHOM Hocurene. B pamkax
TECTUPOBAHUS IpOBEPSIETCS 3HaHHE
TEOPETHUECKOM 0a3bl.

4 DK3aMeH

[IpomexyTOUHBI
i

[TpomexyTouHasi aTrecTanus OOydaroOUIMXCS B
(dopme 3K3aMEHa MPOBOAUTCS MO Pe3ysbTaTam
BBINIOJIHEHHUSI BCEX BHJOB Y4eOHOH paboThl,
IPEIyCMOTPEHHbIX ~ YYEOHBIM IUIAHOM IO
JJAHHOM NHCLHUIUIMHE, IPU 3TOM YYMUTBIBAKOTCS
pe3yabTaThl TEKYIIErO KOHTPOJIS yCIIEBAEMOCTH
B TeueHue ceMectpa. OleHKa cTeneHu
JOCTHXKEHUSI O0YyYaroUMMHCS IUIAHUPYEMBIX
pe3yJabTaToB  OOy4eHUs 10  JUCIMILIMHE
IIPOBOJUTCA  MPENOJAaBareiaeM,  BEIyILIMM
3aHATHUSA 110 JUCLHUIIIMHE METOJOM DKCIIEPTHOMN
oneHku. Ilo  wuroramMm  IpPOMEKYTOYHOMN
aTrTecTalMyd 110 JIUCLHUILIMHE BBICTABIIACTCS

OLICHKa

«OTIINYHOY,

«YOOBJICTBOPHUTCIIBHO»
«CHECYOOBJCTBOPUTCILHO».

«XOPOIIIOY,
WIN

7.2 llkana u KpUTEPUHU OLEHNBAHUA Pe3yIbTATOB 00yUeHH S

IToka3zaTenem

OLICHHUBAHUA

KOMIIETEHIINH

Ha

Ppa3IMYHbIX

oTalax

ux

(bOpMI/IpOBaHI/IH ABJIIACTCA JOCTHIXCHUC O6y‘laIOH_[I/IMI/ICH IIaHUPYCMBIX PE3YJILTATOB

00y4eHHUs MO TUCIUTUIUHE (MOYIIIO).

Kpurtepun onenuBanus

Iloka3zarenn 5 3 4 5
3HATh: OO6yJatontuiics OO6y4atomnuiics OO6y4atomnmuiics OO0y4aromuiics
OCHOBHBIC TIOHATHUSA JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
Y YTBEPIKACHHS MIOJIHOE OTCYTCTBUE HEeToJIHOe YaCTHYHOE MOJIHOE
BEKTOPHOTO aHAJIN3a, | WJIHM HEJOCTATOYHOE | COOTBETCTBHUE COOTBETCTBHUE COOTBETCTBUE
TeopuH (QYyHKIMU COOTBETCTBHE CIEeNYIONINX 3HAHUHU: | CIEAYIOUMX 3HAHUU: | CIEAYIOIIUX
KOMILIEKCHOTO CJIC/TYFOIMX 3HAHUH: | OCHOBHBIE MOHSATHS OCHOBHBIE TTOHSTHS 3HaHMH:
MIepEeMEHHOTO, OCHOBHBIE TTOHSATHS Y YTBEPIK/ACHHS Y YTBEPIK/ACHHS OCHOBHBIE TTOHSTHS
PpsIIOB, TEOPHH 1 YTBEP)KICHUS BEKTOPHOTO aHAJIN3a, | BEKTOPHOTO aHAJIN3a, | W yTBEPXKICHUSI
BEPOSITHOCTEH. BEKTOPHOTO aHANIN3a, | TEOPUH (HYHKIMN TeopuH (QPyHKIUH BEKTOPHOTO

TeopuH (QPyHKIUH KOMITJIEKCHOTO KOMITJIEKCHOTO aHaJM3a, TEOPUU
KOMITJIEKCHOTO MIEPEMEHHOTO, MIEPEMEHHOTO, ¢$yHKIIMH
MIEPEMEHHOT0, PAIOB, TEOPUH PAIOB, TEOPUH KOMIUIEKCHOTO
PpAI0B, TeOpUHn BEPOSITHOCTEH. BEPOSITHOCTEH. MIEPEMEHHOTO,
BEPOSITHOCTEH. Honyckarorcs PpSIIOB, TEOPHHU
HE3HAUYUTCIIbHBIC BepOHTHOCTeﬁ.
OIIHOKH, CBoboH0
HETOYHOCTH, onepupyer
3aTpyJHEHUS IIpU MPUOOPETEHHBIMU
AHAJTMTHYECKUX 3HaHUSAMHU.
oleparmsX.
yYMeThb: OOyuaromuiicst He OOyuaromuiics OOyuaromuiics OO0yuaromuiics
IIPUMEHSTH METOIbI | YMEET WM B JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
BEKTOPHOI'O aHAJIN3a, HCIO0CTAaTOYHOU HCIIOJIHOC YaCTUYHOC ITIOJIHOC
CTEIICHU YMEET: COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
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Teopuu QyHKIUH
KOMIUIEKCHOT'O
MEPEMEHHOTO,
TEOPHH PSIIIOB,
OIIEepaLOHHOTrO
UCUUCIICHUS I
MOHUMAaHHUA
aJeKBaTHOU
COBPEMEHHOMY
YPOBHIO 3HAHUI
Hay4YHOU KapTUHBI
MHpa.

MIPUMEHATH METO/BI
BEKTOPHOI'O aHAJIM3a,
TEOpuH QyHKLIUH
KOMIIIEKCHOTO
NIEPEMEHHOT0,
TEOPHH PSLIIOB,
OIIEPALIMOHHOTO
WICUUCIICHNUS JUTS
TTOHUMAaHHSA
aJeKBaTHOU
COBPEMEHHOMY
YPOBHIO 3HaHUM
Hay4YHOH KapTHHBI
MHpa.

CIEIYOLINX
YMEHHI:
MPUMEHSATh METOIbI
BEKTOPHOI'O aHAJIN3a,
TeopuH QyHKIUH
KOMILIIEKCHOTO
IIEPEMEHHOT0,
TEOPHH PSIOB,
OIEPALIIOHHOTO
HCYHCIICHUS ISt
TTOHUMaHUs
aJleKBaTHOU
COBPEMEHHOMY
YPOBHIO 3HAHUH
HAay4HOU KapTUHBI

CIEIYOLINX
YMEHHI:

MPUMEHSATh METOIbI
BEKTOPHOI'O aHAJIN3a,
TeopuH QyHKIUH
KOMILIIEKCHOTO
IIEPEMEHHOT0,
TEOPHH PSIOB,
OIEPALIOHHOTO
HCYHCIICHUS IS
TTOHUMaHUs
aJleKBaTHOU
COBPEMEHHOMY
YPOBHIO 3HAHUH
HAay4HOU KapTUHBI

CIEeYOLINX
YMEHHI:
MPUMEHSATh METOIbI
BEKTOPHOI'O
aHanm3a, TeOpUn
byHKIIH
KOMILJIEKCHOTO
TEPEMEHHOT O,
TEOpUH PSIIOB,
ONEePalMOHHOTO
WCYMCIIEHUS IS
MTOHUMAaHMsI
aJIeKBaTHOM
COBPEMEHHOMY
YPOBHIO 3HAaHUH

MHpa. Mupa. Y MeHus HAay4HOU KapTUHBI
Jomyckarorces OCBOEHBI, HO mupa. CBoOOHO
3HAYUTENbHbIC JIOTTyCKaroTCA orepupyer
OLINOKH, HE3HAUUTENIbHbIE NpUOOpPETEHHBIMU
MIPOSIBISIETCS OIINOKH, YMEHHAMU,
HEJO0CTaTOYHOCTh HETOYHOCTH, MIPUMEHSIET UX B
YMEHHH, 110 pARy 3aTpyJHEHUS IPU CUTyalHX
TOKa3aTenei, AHAITUTHYECKHUX MOBBIIIEHHON
00yJaroIuiCs oInepanmsx, CJI0’KHOCTH.
UCTIBITHIBAET nepeHoce yMeHH Ha
3HAYUTEIbHbIC HOBEIE,
3aTpyIHEHUS IPH HECTaHAApPTHbIC
OIIEepUPOBAHUH CUTYyaIUH.
YMEHHSAMU NIPU UX
MEepeHoce Ha HOBHIE
CUTYAaIMH.
BJIAJCTh: OOyuaronuiicss  He | OOyuaromuiics B OOyuaromuiics OOyuaromuiics B
HaBBIKAMU BIageeT WIM B | HEJOCTATOUHOU YaCTUYHO BIIAJEET: MIOJTHOM 00BeMe
TPHMEHEHH HEOCTATOUHOM CTEIEHU BIIAJCET: HaBBIKAMU BIAJIEET:
MOJIOKEHUN HaBBIKAMHU MIPUMEHEHHS HaBBIKAMU
CTETICHU BIIAJICET .
BEKTOPHOTO aHaJIM3a, MIPUMEHEHHS TTOJIOKEHUH MPUMEHEHHUS
Teopuu QyHKIUH HABBIKAMH TTOJIOKEHUH BEKTOPHOTO aHAIIN3a, | MOJIOKEHUH
KOMIUIEKCHOTO TPUMCHCHHA BEKTOPHOT'0 aHAJIN3a, | TEOPHH HYHKIHU BEKTOPHOTO
MEPEMEHHOTO, TIOJIOKCHIH TEOpuu QyHKIUH KOMIIIEKCHOTO aHan3a, TCOPUH
TEOPHH PSIIIOB, BCKTOPHOTO aHATH3A, | o\ iyjrekcHOrO MEePEMEHHOTO, GbyHKIMH
OIEePaLOHHOTO TCOPHE (YHKIH MEePEMEHHOTO, TEOPHH PSIJIOB, KOMIIIEKCHOTO
UCUUCIICHUS s KOMILICKCHOTO TEOPHHU PSJIOB, OIIEPaLIMOHHOTO MEPEMEHHOTO,
MPUMEHEHHS B TICpEMEHHOTO, OIEPALIOHHOTO HCYHCIICHUS ISt TEOPHH PSIIIOB,
npodeccroHaNbHOMH TeOpHH pAZIOB, HCYHCIICHUS ISt MIPUMEHEHHUS B OIEPALIOHHOTO
JIeSITENbHOCTH Ha OTCpaHOHHOTO MIPUMEHEHHUS B MpoeCCHOHATBHON | MCUUCIICHUS VIS
COBPEMEHHOM HCHCIICHHIA AT MpoECCHOHATBHON | AEATEIBHOCTH Ha MPUMEHEHHS B
YPOBHE 3HaHUIL. TMPUMCHCHIA B | jegrenpHOCTH Ha COBPEMEHHOM npodeccroHanbHO
npodeccHoRaNbHOH COBPEMEHHOM YPOBHE 3HAHHUU. W 1eSITeNbHOCTU Ha
ACATEIILHOCTH HA YPOBHE 3HAHHUH. HaBbiku 0CBOEHBI, COBPEMEHHOM
COBPEMCHHOM OOGyuarouiics HO JIOTTYCKaIOTCS YPOBHE 3HAHUH.
YPOBHC SHAHUH. UCTIBITHIBACT HE3HAUUTENbHBIC CBoboaHO
3HAYUTENIbHbIC OLINOKH, MpPUMEHSET
3aTpyIHEHUS IPU HETOYHOCTH, MOJIyYECHHBIE
MPUMEHEHUU 3aTpyAHEHUS IPU HaBBIKU B
HAaBBIKOB B HOBBIX AHATUTHYECKUX CUTYyaLMsIX
CUTYyaIUsX. orepanusx, MOBBIIIEHHON
MIEPEHOCE YMEHUI HA | CIO0XHOCTH.

HOBBIE,
HECTaHJapTHHIE
CUTYAIHH.
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HIkaja oueHMBAHUS NPOMEKYTOUHON ATTECTALMM: IK3aMeHa.

[IIxana oneHuBaHusa

Onucanue

OTJIN4HO

Breimonuensl Bce BHABI y4eOHOW pabOTBI, MpEeayCMOTpPEHHBIC
yueOHbIM MIaHOM. CTYJIEHT JAEMOHCTPUPYET COOTBETCTBUE 3HAHUU,
YMEHHH, HaBBIKOB TPUBEACHHBIM B TaOMUIaX TOKa3aTelsaM,
ornepupyer NpUOOPETEHHBIMU 3HAHUSIMH, YMEHHSIMH, HaBbIKaMH,
NpUMEHSET HMX B CHUTyalUsX TIOBBIIIEHHONW CIOXXHOCTH, HE
UCIIBITHIBAET 3aTPyAHEHUN MNP  AHAIUTUYECKUX  Olepalusx,
NepeHOCe 3HAHUW U YMEHHUI Ha HOBbIE, HECTAHAAPTHHIC CUTYAIIUH.

Xopowo

BoimmonHensl Bce Buabl y4uyeOHOM paboOThl, MPELyCMOTPEHHBIE
yueOHpIM  IuIaHoM.  CTyAeHT  JAEMOHCTPUPYET  YaCTUYHOE
COOTBETCTBUE 3HAHUM, YMEHMI, HABBIKOB NPUBEAECHHBIM B Ta0OIHLIaX
MOKa3aTessiM, ONepupyeT NpUOOPETEHHBIMU 3HAHUSIMHU, YMEHUSIMU,
HaBbIKAMU, NPUMEHSET UX B CUTyalUsAX IOBBIILIEHHOW CJIOXHOCTH.
[Ipy 3TOM MOryT OBITH JOIYIIEHbl HE3HAYUTEJbHBbIE OLIMOKH,
HETOYHOCTH, 3aTPyJHEHUS IpU AHAIUTUYECKUX  OINEpalmsX,
NEepPEeHOCe 3HAaHUM U YMEHMI Ha HOBbIE, HECTAHIAPTHBIE CUTYALIUH.

Y 10BIETBOPUTEIIEHO

BomonHensl Bce Buabl y4uyeOHOM paboOThl, MPESyCMOTPEHHBIE
y4eOHbIM Tu1aHOM. CTyI€HT IEMOHCTPUPYET HEMIOJIHOE COOTBETCTBUE
3HaHUI, yMEHH, HABBIKOB MPUBEACHHBIM B TaOJIMIIaX MOKA3aTENsIM,
JOIMYCKAIOTCA 3HAYUTCIbHBIC OHII/I6KI/I, MMPOABIACTCA OTCYTCTBUEC
3HAaHWM, YMEHMH, HaBBIKOB II0 pALy IOKa3aTeled, CTyAEHT
HCIIBITBIBACT 3HAUUTCIIBHBIC 3aTpPpyJHCHHUA IIpU  OIICPHUPOBAHUU
3HAHMSIMM U YMEHHSIMHU IIPU UX MIEPEHOCE HA HOBBIE CUTYalMH.

HeynosnerBoputensHo

He BbmonHeH onuH wuian  Oosnee BUAOB y4eOHOH paloOTHI,
NOPEIYyCMOTPEHHBIX Y4eOHbIM IIaHoM. CTYIEHT JeMOHCTPHPYET
MIOJTHOE OTCYTCTBHME WIJIM HEAOCTaTOYHOE COOTBETCTBHE 3HAHWH,
YMEHUH, HaBBIKOB TIPUBEACHHBIM B TaOIuIaX [oKa3aTessM,
JIOTyCKAIOTCS 3HAYUTEIbHBIE ONIMOKH, MPOSIBISETCS OTCYTCTBHE
3HaHUH, yMEHUH, HABBIKOB 110 PSy MOKa3aTenei, CTyJeHT HE MOXeT
OTIEpPHPOBATH 3HAHMSMHA M YMEHHSIMH TIPU UX TEpEeHOCE Ha HOBBIE
CUTYAIMH.

IIkana oueHUBaHMS TEKYIIEro KOHTPOJISA.

HanmenoBanue KOHTpOIs
[IIxana oreHUBaHUS Onucanue
pe3yIBTAaTOB OOYUCHHSI
OtmuuHo - Pabora cnana B 3aganue Ha PI'P BrigaeTcs Ha
CPOK, pacyeTHasi U MIEPBOM 3aHATHH
rpaduueckas 4actu COOTBETCTBYIOIIETO pa3zena
BBITIOJTHEHBI BEPHO, JTN0O JTVCIUATIITMHBI U CJTAETCS 10
HMMEIOTCSl HEJIOUYETHI, HE OKOHYaHUH U3y4YECHUS
PacuetHo-rpaduueckas .
aGoTa BIIMAIOIINE HA KOHEYHBIN COOTBETCTBYIOIIETO pa3iena
p pe3yapTar. qucuuninHbl. PI'P noimkHbI
Xopo1Io - pacyeTHas 4acTh OBITh BBITIOJIHEHBI U
BBITIOJIHEHA BEPHO, B 0(OPMIICHBI B COOTBETCTBHH C
rpagu4IecKoil 4acTu ecTh TpeOOBAHUSIMU METOINIECCKUX
3aMevyaHus yKa3aHuii Kadeapsl.
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Y I0OBIIETBOPUTEIIHHO - B
pacueTHOI yacTu ecTb
3aMeyaHusi, METO/
BBINOJIHEHUS rpadudecKoi
4acTH BbIOpaH BEPHbIN
HeynosnerBoputensHo - B
pacueTHoil u rpaduyecKoit
4acTsAX eCTh rpyoble
3aMeyaHusl.

KonTponbHas pabora

OtnuuHo - PaboTa BEICOKOTO
KauecTBa, YPOBEHb
BBITIOJTHEHHS OTBEYAET BCEM
TpeOOBaHUSAM, TEOPETUYECKOE
COJIEp/KaHUE Kypca OCBOEHO
MOJTHOCTBIO, 0€3 poOeIIoB,
HE00XO0/IMMBbIE IPAKTUYECKHE
HaBbIKU pabOThI C OCBOCHHBIM
MaTtepuanoMm chopMHUpPOBAHBI,
BCE IIPElyCMOTPEHHbIE
MporpaMMoit 00yueHus
y4eOHbBIC 3aTaHHs
BBITIOJTHEHBI, JINOO HEKOTOPHIE
13 BBITIOJTHEHHBIX 33/ IaHUN
COJIepKaT HE3HAYUTEIIbHBIC
OIIMOKH

Xopouio - YpoBeHb
BBITIOJTHEHHS paOOTHI
0TBEYaET OOJILITUHCTBY
OCHOBHBIX TpPeOOBaHUIA,
TEOPETUUECKOE COJEPIKAHNE
Kypca OCBO€HO YaCTUYHO, HO
MPOOEITBI HE HOCST
CYILIECTBEHHOI'O XapakTepa,
HE00XO0/IMMBbIE IPAKTUYECKHE
HaBBbIKU pabOTHI C OCBOEHHBIM
MaTepHaIOM B OCHOBHOM
c(hOpMHUPOBaHbI, HEKOTOPHIE
BU/IBI 33JIaHUH BBITIOJIHEHHI C
omuOKamH.

Y 10BIETBOPUTENBHO -
Teopetnueckoe cogepxaHue
Kypca OCBOEHO 4aCTUYHO,
HE0OXO0IUMBbIE MTPAKTHUECKHE
HABBIKU paOOTHI HE
c(hOpMHUPOBAHBI,
OOJIBIIUHCTBO
MPeyCMOTPEHHBIX
IIpOrpaMMOMH 3aJJaHUl He
BBITIOJTHEHO; TIPU
JOTIOJIHUTEIBHON
CaMOCTOSITEIIbHON paboTe Hal

3amuTa TeMbl BKIIOYaeT
perieHue 3a1a4 B ayIMTOPUH B
TE€YEHHUE OJIHOM Naphl U
MPOXOJIUT MOCIIE U3YUYECHUS
COOTBETCTBYIOLLIETO

paszaena. buneresl cocTosT U3
BOIIPOCOB, MO3BOJISIOLINX
OLICHUTH C(HOPMUPOBAHHOCTh
komreTeHnui. Ha oTBeThI
otBoauTcA 1,5 gaca.
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MaTepHuajJIoM Kypca BO3MOXKHO
MIOBBIIIEHUE KauecTBa
BBITIOJTHEHUSI Y4€OHBIX
3aJIaHNH.
HeynonerBopurensHo -
Teopetnueckoe conepxanue
Kypca He OCBOEHO,
HE00XO0/IMMBbIE IPAKTUYECKHE
HaBbIKU pabOTHI HE
c(OpMHPOBAHBI,
MIPelyCMOTPEHHbIE
IIPOrpaMMOH 3aJaHUsI HE
BBIIIOJTHEHBI

TectupoBanue 1o
MIPOMICHHON TEME

Tect conepxur 20 3agaHui,
IIPaBUJIBHBIN OTBET HA 1
3aJlaHue COOTBETCTBYET 1
6auty. Bpems TectupoBanus -
30 munyt. CTyneHry
MIPEIOCTABIIAETCS JBE
MIOTIBITKU AJIS TPOXOKACHUS
TecTa. MakcuMaibHas OIleHKa
3a tecT - 20 6amnos. Tect
CUMTAETCS YCIEUTHO
IIPOMJICHHBIM, €CJIU CTYACHT
nan He meree 60%
MIPaBUIILHBIX OTBETOB (Habpa
He MeHee 12 6amioB).

TectupoBanue
OCYUIECTBIIETCS, JINOO MPHU
IIOMOUIY KOMITBIOTEPHOU
CUCTEMbI TECTUPOBaHHUSI, TUOO
C MCIOJIb30BaHUEM BBIJAHHBIX
TeCT-33JIaHUi Ha OyMaKHOM
Hocutene. Bpems
tectupoBanus 30 MuH. 3aTem
OCYLIECTBIIIETCS IPOBEPKA
TecTa 3K3aMEHaTOPOM U
BBICTABJIICTCS OLIEHKA
COTJIaCHO METOIUKHU
BBICTABJICHUS OLICHKH.

7.301eHOYHbIE CPEACTBA

7.3.1 Tekymuii KOHTPOJIb

Coaepixanue pacueTHo-Tpadgpuueckoi padorsl no 1updepeHIUATbLHBIM YPABHEHHSIM.

Metons! pemienuit AuddepeHnnanbHbIX YPaBHEHUH Pa3InyHOrO THIIA.

BapuanT 3aganust
1. Petuth ypaBHEHUS:

A+ y?dx—ydy = x*ydy

2
ZQ:y—z+8—y+8
2. dx x° X

3 xeyza’x+(xzyey2 +1gy)dy =0

Pemmmts 3amaun Komm aiist ypaBHEHUiA:

dy_2 3y
4. dx X x, y®=1

5. 4y +xX’y=(x*+8)e™y* y(0)=1,

X2 y///+ qu —

6. Pemuth ypaBHEeHHUE: Jx .
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Pemntes ypaBHeHus:

rrr

7y +y’”:-x’
8. Y +5y"+7y +3y=(16x+20)e*

9. Y'+25y =2c0s5x —sin5x+e™

y"'-3y'+2y = -
10. (3+e™)

V1
rn ! H y(_j
11. Pemmts kpaesyio 3agauy: Y +2Y'+5y=-3sin2x = y(0)=1 8
Pemnth crcreMsl ypaBHEHMIA:

'=y-1,
12, {Y'ZZ—V-
y'=4y—-3z+sinx,
13_{2' =2y —17—COSX.

KonTpoasnas padora Nel
10 00bLIKHOBEHHBIM U epeHnnaTbLHBIM YPABHEHUSIM NIEPBOT0 MOPSAIKA
Pemuts ypaBHeHus1
Bapuanr 1

L Xy =xe" 4y
o X2dy — (2xy +3)dx =0
3 (L+ y?sin2x)dx — ycos2xdy =0

Bapuant 2

xy' = xsinY + y
X

1.
, Xy —y=e Xy

3 (6Y° +3x°y +1)y' —3xy* + x* =0
Bapuant 3

LY =Xy 4y

o SinX-y’'=-—ycosx—sinx

2
(Xy +sin y)dx + (X? +y? + XC0s yjdy =0
3.
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KonTpoabnasi pabora Ne 2
10 00bIKHOBEHHBIM JIUHEHHbIM U} (pepeHInaTbHBIM YPABHEHUAM
N-ro mopsiika
Bapmuanr 1
Pemnth ypaBHeHus1

1) ym_4yn:1_12X2

"4 l = —l
y 2 X
2
T~ COS—
2 T
3 VYka3artn BUJ YaCTHOTI'O PCIICHHA YpPaBHCHUSA

y'+ 6y +9y=e"(x—3)sin2x

Bapuanr 2
Peminth ypaBHeHUd

1) y" +4y=10sin2x
—2X

e
y'+4y' +4y=—

2 X

3; Ykazath BUJ YaCTHOTI'O PCIICHHA YpaBHCHUSA

y" — 6y’ +13y =e*(cos2x — 2sin2x)

Bapuant 3
Pemnth ypaBHeHus1

1 Y +2y' -3y=e" —cosx

o Y+ Yy=Cctgx
3. Vka3artb BUJ YaCTHOT'O PCIICHUA YpPaBHCHUSA
y" — 6y’ +18y = xe** cos3x

Coaepixanue pacuyeTHO-rpagu4YecKHX padoThI M0 TEOPUH BEPOSITHOCTEH M MaTeMaTHYeCKOMH
CTATHCTHKE.

Omnpenenenne BEpOATHOCTEN CIydyalHBIX COOBITHI, 3aKOHOB paclpeesieHusl TUCKPETHBIX U
HENPEPBIBHBIX CIyYalHBIX BEJINYMH U UX YUCIIOBBIX XapaKTEPUCTHK.

[TocTpoenne smnupuyeckoil pyHKIMU pacTipeaeeHus: BBIOOPKH, OJUTOHA U TMCTOIPaMMBI
OTHOCHUTEJIBHBIX 4aCTOT.

Pacuer craTucTHYECKMX XapaKTEPUCTUK BEIOOPKH.

KoMmmuiekr 3axanuit
JJIS1 BBINOJIHEHUs pacuyeTHO-Tpadudeckunx pador (PI'P)
no qucuumiuHe «Teopusi BeposiTHOCTEH»
1. V cOopmuka umerorcs 10 neraneil, Mano oTIMyaromuxcs M0 BHeUIHeMY Buay. V3 HUX 6
JieTajiell mepBoro copra, a 4 — Broporo. KakoBa BEpoSTHOCTb TOT0, YTO CPEAM B3SATHIX Hayjady S5
JeTaned 3 OKaXxyTcsl IeEpBoro copra?
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2. B ypHe 7 uepHbIX LIApOB U 5 KENTHIX 1apoB. HailTu BEposSsTHOCTH TOTO, UTO Cpeiy HayAauy
U3BJICUEHHBIX 4-X IIApOB OKa)xeTcs Ooiee 2-X KENThIX.
3. BeposATHOCTh OTKa3a KaKIOro U3 HE3aBUCHUMO PAOOTAIOIIMX JIEMEHTOB JJIEKTPUYECKON

P =0,05.

Haiitu BeposiTHOCTH 0€30TKa3HOM pabOTHI IEKTPUUECKOH HIETIH.

1
L 1

L[eNH paBHA

4. Ha nByx cTankax o0pabaThIBalOTCSl OJJHOTHUIIHBIE JAETalnd. BeposTHOCTb M3rOTOBICHUS
CTaHJAPTHOM JeTaJH JIJIsl IepBoro cranka pasHa 0,96, a s Broporo cranka - 0,92, Jleranu
CKJIa/IbIBAIOTCS B OJIHOM MECTE, IPUUYEM MEPBbII CTAHOK U3rOTaBIUBAET B 1,5 paza MeHbllIe
Jeranei, ueM BTopoi. HaliTh BEposSTHOCTB TOT0, YTO B34Tas HAyJady J€Talb OKaXKeTCs
HECTaHAAPTHOM.

5. BeposATHOCTB TOT0, 4TO HayJady B3sTas AeTalb U3 NApTUM CTaHAapTHA, paBHa 0,92.
Halit BEpOsSITHOCTB TOr0, YTO CPEAU B3STHIX Haylauy LIECTU JETaIe HE MEHEE JIBYX OKaXyTCs
HECTaHJAPTHBIMH.

6. BeposTHOCTB 6€30TKa3HOM paboThl Kaxkaoro u3 700 He3aBUCHUMO paboTarOIIUX
AJIEMEHTOB HEKOTOPOro ycrpoiicTsa paBHa 0,85. Halitu BepOATHOCTB TOT0, YTO BBIMAYT U3 CTPOS OT
80 1o 120 anementoB; poBHO 100 351eMEHTOB.

7. YCTPOHCTBO COCTOUT M3 4-X 3JIEMEHTOB, Pa0OTAIOIIMX HE3aBHCUMO JPYT OT JApYTa.
BepositTHOCT HasiexKHON pabOTHI KaXk/10T0 3JIeMeHTa B OHOM ucnbiTaHuu paBHa 0,9. CoctaBUTh
3aKOH paclpeeICHHs TUCKPETHOM CITydaiiHON BETUYUHBI X - UHCIIa OTKA3aBIIINX JIEMEHTOB B
OJIHOM OIIBITE.

8. HezaBucumpblie ciyyaiinble BeIMUUHBI X U Y 3aJIaHbl PSAJIaMU paclpeiesICHUS.

2 5 1,5

1 3 2 3 2

Haiitu cpengnee kBapaTH4eCKOE OTKIIOHEHNE BEJTNYUHBI Z=2X?-3Y .

9. YcTpoHCTBO COCTOUT M3 4-X HE3aBUCUMO PabOTaIOLINX OJHOTHITHBIX JIEMEHTOB.
BeposTHOCTE Hafie)KHOM pabOThI KaXkaoro 3inemMenta pasHa 0,995. Haiitu BeposSTHOCTH TOTO, YTO
paboTalOT HE MEHEE TPEX DJIEMEHTOB.

10. Cnyyaitnas BennunHa X 3a7aHa IUIOTHOCTBIO BEPOSITHOCTEH:

0 npu X <0,
f(x)=<a(x*+2x) npu 0<x<l,
0 npu x>1.

Haiitn xoaddumuent "d", uHTErpanbHyr0 (yHKIHUIO pacrpeaciiCHUs
F(x), M(X), D(X) u BepositHOCTh nonananus X B untepnai (0,2; 0,8).
11. Ha cranke u3rotaBnuBaetcs netaib. Ee nnuna X - ciaydaiiHas BeJIM4KHAa,

pacrpeiesieHHas 0 HOpMaJIbHOMY 3aKoHY ¢ mapameTrpamu: @ =20 cMm, O =1,1 cm. Haiitu
BEpPOSITHOCTh TOTO, YTO JUIMHA JETalu 3aKkitoueHa mexay 19 cm u 21,1 cm. Kakoe oTkinonenue
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JUTMHBI IeTaal OT ¢ MOKHO TapaHTHUPOBaTh C BepoaTHOCTHIO 0,9; 0,997 B kxakux npenenax OymyT
JeXaTh NPAKTUYECKU BCE pa3Mephl aeTaneit ?

IIpunioxkenne Teopruu BepOSATHOCTEN K CTATHCTHYECKOI 00padoTKe NaHHBIX

Jlis kax1oro BapuaHTta Tpedyercs:

1. [IpeacTaBuTh ONBITHBIC IAHHBIC B CIPYIIIIMPOBAHHOM BHJIE, pa30uB Ha K paBHOOTCTOSIIMX
YaCTUYHBIX UHTEPBAJIOB.

2. Haiitu sMnmpuyeckyto QyHKIHIO paclpeieieHus U MOCTPOUTH ee TpaduK.

3. ITocTpOUTB MOJIUTOH ¥ TUCTOTPAMMY OTHOCUTEJIBHBIX 4aCTOT.

4. BBIUMCIUTH METO/IOM NPOU3BEICHUI YUCIOBBIE XapaKTEPUCTUKU BHIOOPKU: BHIOOPOUYHYIO
CPEHIOI0, BBIOOPOYHYIO M HCHPABICHHYIO IMCIIEPCHUH, BBIOOPOYHOE CpEJHEE KBaJpaTHdecKoe
OTKJIOHECHHE.

5. HaiiTu Toue4HblE OLEHKH IIapaMeTPOB HOPMAJIBHOIO 3aKOHA PACHpPENEICHNs U IUNIOTHOCTh
BeposTHocTe f(X).

HaliTu mHTEpBalbHBIE OLEHKHM MApaMETPOB HOPMAJIBHOIO 3aKOHA PAaCIpPENCNICHHUs, NPUHSIB

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

3ananue
PesynbTaThl perucTpanuu cpeaHeil SKCITyaTallMOHHONW CKOPOCTH JIBHXKEHUS aBTOOYCOB Ha
MEXIYTOpPOAHBIX MAPIIPYTaX MPEJCTABICHBI B BUJI€ BApHALIMOHHOTO psija B Tabiule

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 34,3 359 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 33,1 34,4 36,5 37,8 39,1 40,8 43,1 46,0

27,0 311 33,4 34,6 36,8 37,9 39,3 41,1 43,1 46,5

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

28,0 315 33,8 34,8 37,3 38,1 39,7 41,7 43,5 478

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 35,1 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

BapuaHT Tecta no 00bIKHOBEeHHBIM M PepeHINATbHBIM YPABHEHUSIM

3AJTAHHUE 1.

Y cTaHOBUTE COOTBETCTBUE MEXAY HOMEPOM YPaBHEHHUsS U €r0 TUIIOM

1) Xy +2y=x"sin2x 2) (1+ yzsin2x)dx—2ycos2 xdy=0

! 4y
3) y _TZZX\N 4) yV3+2x7y = xy/3+2y*
- ypaBHCHHE C pa3ACSIOIIMMHUCS MTePEMEHHBIMH,
- nuHeiHoe muddepeHnnaIbHoe ypaBHEHHE,
- YpaBHEHHE B MMOJHBIX AU PepeHInanax,
- ypaBHenue bepryium,
ypaBHEHHUE, TIPUBOIAIICECST K OJHOPOIHOMY.
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3AJIAHME 2.

2 3 2 2
TlaHo ypasHeHHe nepsoro nopska (XY~ +X )dX—(y” =5x7y)dy =0 g gopme, conepaeit
nuddepennuans. [Ipuseaute ero K BUAy, paspelieHHOMY OTHOCHTEILHO IPOM3BOIHOIL.
Otser ‘ |

3AJIAHHUE 3.
Tlaro mubdepenmmansuoe ypasnerne Y = (2K +3) X, toraa Qyskums Y = 2 gpnsercs

€ro pelIeHUeM NpU K, paBHOM:

‘ OtBet ‘
3AJIAHME 4.
) dx
y ydy=—
OOmmit uaTerpan audhepeHInaIFHOrO YPaBHEHUS X" mMeeT BUA
‘ OtBet ‘
3AJIAHHME 5.

Vkaxure HHTCIpaJIbHYI0O KPHBYHKO PCHICHUA 3ada4du Komu HJIsA OOBIKHOBEHHOT'O

nuddepeHnuansHoro ypapaenus XY =y-1L y@®=2
yA

N ™ >

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

3AJJAHHUE 6.

" __ 2
I[aHO I[I/I(b(bepeHI_[I/IaJ'IBHOG YPaBHCHUC BTOPOTO IIOPAAKA y =X +X Torz[a 06mee PCUICHUC
YpaBHCHUA UMECT BU/

BAPUAHTBI OTBETOB:

yzix“jtlx3+clx+c2 yzix“+lx3+Clx+C2
)’ 127 73 2?7127 T

i ieiexac
3) Y=252% '3 1T 4) Y=6x"+2x*+Cyx.
3AJIAHHE 7.
Pemenue 3anaun Komm Y = 2X+1, y(0)=y'(0)=0 UMeEeT BUJI
BAPUAHTDBI OTBETOB:
3 ) X3 X2 X3 ) X3
y=—+X Y=t — y=—+X y=——X

1) 3 2’3 2 3’ 6 8”2
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3AJJAHMUE 8.

” "

Jlano nubdeperumansoe ypasaenne sroporo mopsaka 2% —Y =0, torna ero o6mee
pEICHHE MMEET BUJL:

‘ Otset ‘ ‘

3AJJAHMUE 9.

” r
Jlano nuddepenumansaoe ypasaenue sroporo nopsiaka Y (94X +4Y =0, 1orpa ero obmee
pelleHye UMeeT BUJL

BAPUAHTBI OTBETOB: 1) ¥=025C;sin4x+C, ) y=-C,cos4x+C,
3) Y=C;sindx+C, 4) Y=-C;sindx+C,

3AJTAHHUE 10.

KopHu XapakTeprcTU4ecKOrO YpaBHEHUS paBHBI ky =k, =1, k3’4 =42, Toraa
dbyHIaMeHTaIbHAS CHCTEMa PEIIeHUH THHEHHOTO OJTHOPOAHOTO MU (HEepeHINATLHOTO YPAaBHEHUS C
MOCTOSTHHBIMH KO3 GULIUEHTaMH OyAET UMETh BUJ]

BAPUAHTBI OTBETOB:

1) Yi=€% Y, =e”, y;=cos3x, y,=sin3x
2) yl — e—x’ y2 — e—2x’ Y3 — e3x’ y4 — e—3x
3) 1=¢€", Y= e”, ys=cos3x, y,=-sin3x

- - 2 -2
g Y1=€7, Yp=xet, yz=e”, y,=e"".

3AIAHHE 11.

KopHu xapakTepucTHYeCKOTrO ypaBHEHMs DPaBHBI Ky =k; =5k, =52l Toraa obiee
pelieHrue JUHEHHOTO  OJHOPOAHOTO  Iu(PEepeHITHaTbHOTO ypaBHEHUS C  MOCTOSHHBIMHU
koo puurenTamMmu OyAeT UMETh BUJL:

‘ Otser ‘ ‘

3AZTIAHME 12.
W3BectHa  QyHAaMeHTalIbHas CUCTEMa  PpELIEHUH  OJHOPOJHOIO  JIMHEWHOIO

_ _ _y2
nuddepeHIHanbHOro ypapHeHHs:  J1 =L ¥, =X Yy, =X Toraa yacTHOe pelleHne ypaBHEHUS,

YIOBJIETBOPSIOIIEE HAYAIBHBIM YCIOBHSIM y(0) =2 y(0)=-1
y"(0)=-2, paBHo:
BAPUAHTbBI OTBETOB:
1) Y=2+%x=x" ) y=2-x-2x" 3) y=2-x-x" 4y y=2-x-05%",

3AJTAHUE 13.

y=C,e*+C, xe* =
DOyHKIUSA 1 2 SBJISICTCSI  OOIIMM pEIICHWEeM JIMHEHHOTO OJIHOPOIHOTO
T QepeHnaIbHOT0  ypaBHEHHUS C TOCTOSHHBIMH K03 unmeHTamu, TOrJga €10

XapaKTepUCTUUECKOE YPaBHEHUE UMEET BU]]
BAPUAHTBI OTBETOB:
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1) k?-1=0 2) k*-k=0 3) k®*+2k+1=0 4) k*-2k+1=0.

3ATAHUE 14.

O61mee pewenne auddepenumansioro ypasuenus Y +4Y' +3Y=0 pyeer sug
‘ OtBet ‘

3AJIAHHUE 15.
YacTHOMY pEIICHUIO JIMHEHHOTO HEOJHOPOIHOrO Au(QepeHnanbHOr0 ypaBHEHUS

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

1) Y. =AC+BX ) V.=AX+B 3y V.=AX 4)y.=A"+Bx+C.

3AJJAHHUE 16.
Jano nwuHeitHOe HeogHOpomHOe auddepeHIrnalbHOe YpPaBHEHHE C  TOCTOSHHBIMHU
" ’ X H
k03 duLEEnTaMu 2y"+y'+2y = xe’ sin2x. 3amuMcaTh BUJ YaCTHOTO DELICHUA C
HeonpeIeJIeHHBIMU KOdhhHUIeHTaMu
‘ OtBet ‘
3AJJAHME 17.

Jano nuHeiltHoe HeogHOpoaHOEe Au(QEepeHlnanbHOe YpaBHEHHE C IMOCTOSHHBIMH

" _
K02 pHIEHTAME y'+4y=2Ct92X. B xakom Buze ClleIyeT WCKaTh 4YaCTHOE peLIeHHE
HGOJ:[HOpOIIHOFO ypaBHCHI/IH METOAOM BapI/IaHI/H/I HpOI/I3BOHBHI)IX IIOCTOSAHHBIX ‘)

‘ OtBeT ‘ ‘
3AZIAHME 18.
Pemenue kpacpoii sanaun Y =2X+1, 0<x<3, y0)=1 y@)=9/2
HUMEET BU]L
3 2 3 2
y=X—+X——3x+1 y=X—+X——3x+1
BAPUAHTBHI OTBETOB: 1) 3 2 2) 6 2 3)
x> x* 10 x> x> 10
=—+———Xx+1 y=—+—+—x+1
3 2 3 4) 3 2 3
3AZJIAHME 20.
{yi =3y,,

Ob1ee pemeHre cucteMbl AU epeHInaIbHbIX YpaBHEHHH Y2 =2Y1-Y,
HUMECT BHU],
BAPUAHTHI OTBETOB:

y, =C.e”* +C,e”™, y, =Ce? +Ce™,

Y, = ECIEZX —Cze%X Y, = _EC1e72X _C2e73X
1) 3 2) 3

y, =C.e”* +C,e*, y, =C,e ™ +Ce¥,

Y, :ECle2X +C,e ™ Y, :—zcle2X +C,e™,
3) 3 4) 3
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BapuaHT TecTa 1o TeOPHH BEPOSITHOCTEH
3AJIAHME 1
KomnuectBo cmoco6oB pacnpeaciicHusd TpeX MPU30BBIX MCECT B OJIMMIIMAAC IO TCOPHUHU

BeposiTHOCTEN cpeau 10 ydacTHUKOB paBHO
BAPUAHTBI OTBETOB: 1) 120 2) 720 3) 240 4) 1000.

3AJAHUE 2
W3 ypubl, B KOTOpOH HaxoasaTcst 6 Oenblx U 4 4epHbIX HIapa, U3BJEKAlOT Haynady 2 Imapa.
Torna BeposITHOCTH TOTO, 4TO 00a 1mapa OyayT OesbIMH, paBHA

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

3AJIAHHUE 3
B kpyr pamuyca R 6pomena Touka. Torma BepoOSTHOCTH TOTO, YTO OHA MOMAAET B

3alITPUXOBAHHYIO 00JaCTh, paBHA
Y

7~

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

3AJAHHUE 4

HecoBmecTHble cOOBITHS A B,C He 00pa3yloT MOJIHYI0 TpPYHIy COOBITHH, ecliu HuX
BEPOATHOCTH PaBHBIL:

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).

3AJIAHHUE 5
Bbpocator 2 monetsl. CoObiTusA: A - TepO Ha mepBoi MoHeTe, B- mudpa Ha BTOpoil MOHETe

ABIISIOTCA:
BAPUAHTBI OTBETOB: 1) HECOBMECTHBIMH ~ 2) COBMECTHBIMU
3) He3aBUCUMBIMH  4) 3aBHCHMBIMHU.

3AJJAHME 6
Crynent 3Haet 20 BorpocoB nporpammbl u3 30. Torga BeposTHOCTh MPABUIILHOTO OTBETA
Ha 3 BoIpoca paBHa

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

3AJIAHHUE 7

B nepBoii yprae 6 6enblx ¥ 8 YepHBIX IIApOB, BO BTOpOW 7 OenbIx M 3 uepHbIX miapa. M3
HayJiauy B3STOH YpHBI BBIHYT OJIUH mmap. Torna BEposITHOCTb TOTO, YTO 3TOT IIAp OKaXeTCs OelbIM,
paBHa
‘ OtBeT ‘ ‘
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3ATAHHE 8
Cobwitre A MOXET HACTYHHUTB JIUIIb IPHU yCIOBHH HOSABJIEHNS OJHOTO U3 2-X HECOBMECTHBIX

co6brruit B u B2 , 00pa3yoIKX NOJHYIO rpyniy. I3BeCTHBI BEpPOATHOCTD P(B)=2/3 y YCIOBHBIE
BEPOATHOCTH Po, (A) =1/3, By, (A)=2/5. Torna BeposITHOCTb COOBITUS A paBHa

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

3AJIAHHUE 9
JluckpeTHas ciiyJaitHasi BeIMIMHA 33/1aHa 3aKOHOM pacIpe/IeIICHUs BEPOSITHOCTEH
X 1 3 5
P 0, 0, 0,
1 3 6
Torna e€¢ hyHKIMS pacrpeieieHus] BEpOSITHOCTEH F(x) UMeeT BUJI
BAPUAHTBI OTBETOB:
0 npu X<1 0,1 npu X<1
0,3 1<x<3 0,4 1<x<3
F(x) = npu 1< F(x) = npu 1<
0,6 npu 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
01 1<x<3 01 1<x<3
F(x) = npu 1< F(x) = npu 1<
0,4 npu 3<x<5 0,3 npu 3<x<5
3) 1 npu  X>95 4) 0,6 npu X>5.
3AJTAHHUE 10

HenpeppiBHas ciyuaiiHas BeIMYMHA 33/1aHa HHTETPAIbHON (QYyHKIIMEH
0 npu X<0,
F(X)=<x/9 npu 0<x<3

. 1 npu X>3.
pacrpeneneHust BEpOSTHOCTEH

Torna mIoTHOCTh BEPOSITHOCTEH f(x) UMEEeT BUJI
‘ Otset ‘

3AIAHUE 11

I'paduk mI0THOCTH BEepOSITHOCTEH f(X) nokasan na pucyske. Toryia 3Hauenue A
f(x)

a

x)

0 | 2a
paBHO

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

3AJAHUE 12
JluckperHas ciydaliHasi BEJIMYMHA 3a/1aHA 3aKOHOM PACIPEEICHUS BEPOSITHOCTEH
X 0 1 3
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P 0, 0, 0,
2 3 5
Torma e€ MaTeMaTHYECKOE OXKHUIAHNEC U TUCIICPCHSI PABHBI
‘ Otser ‘
3AJIAHHME 13

BepOfITHOCTI) IIOSIBJICHUA CO6I)ITI/I$I A B 30 HE3aBUCHUMBIX HUCIIBITAHHUAX, HpOBOHI/IMBIX 110
CXEME BepHyJIJII/I, paBHa 0,6 Torz[a AUCIICPCHUA YUCiia HOSIBJIEHUH DTOTO CO6LITI/I$[ paBHa
BAPUMAHTBI OTBETOB: 1) 024 2)18 3)7,2 4)12.

3AJIAHHUE 14

HenpepsiBHas cityuyaiiHas BeJIM4MHA pacrpeiesieHa paBHOMEpHO Ha uHTepBaie (6, 10). Torna
e MaTeMaTH4ecKoe OXKHJIAHUE U IUCTIEPCHSI COOTBETCTBEHHO PABHBI
‘ OtBet ‘ |

3AJJAHHUE 15
HenpepsiBHas cilyyaiiHas BequuuHa X MOJYMHEHA HOPMAJIBHOMY 3aKOHY paclpeeleHus ¢

matematiieckum oxunannem M(X)=a=20. BepositHocTh €€ nmonananus B unrepsain (20, 25)
paBHa 0,4. Torna BepossTHOCTD €€ nonajanust B uaTepBan (15, 20) paBHa

‘ OtBeT ‘ ‘
3AJAHME 16
CTaTUCTHYECKOE PacTIpe/IeEHUe BEIOOPKH MMEET BUJL
X 2 4 5 8
i
n, 2 5 7 6
TorJia OTHOCHTENbHAS YacToTa BapuanTsl 1 =4 pasma
‘ OtBeT ‘
3AJIAHHUE 17
ITo Beibopre 06sema N=100 nocTpoena rucrorpamMma gacTor.
n
h
10
8
a
2
0 4 8 12 16 X
Torna 3HaueHne @ paBHO:
‘ OtBet ‘
3AJIAHHE 18
M3BECTHO CTATHCTUYECKOE PACTIPEAECIICHHUE BHIOOPKH
« 6 7 1 1 1
i 0 2 3
5 6 8 7 4
n.

Torga e€ BeIOOpOYHAs CpeAHSS X, paBHa



31

‘ OTtBer ‘

3ATIAHHUE 19

Jana BbiOopka o0bema N. Ecnm kakIplid 3J€MEHT BHIOOPKM YMEHBIIUTH B TPH pasa, TO

BBIOOPOYHASI CPEIHSS X, -

BAPUAHTBI OTBETOB: 1) He nu3meHurcs 2) yMmeHbLIUTCS B 3 pasa
3) yBenuuutes B 3 paza  4) ymeHbIIUTCA B 9 pas.

3AJIAHHUE 21
Bri6opounas cpeqHsis A JAHHOTO CTATUCTUYECKOTO Pacpe/IeIeHUs BHIOOPKU
2 4 5 8 1
X; 0
0 4 7 1 8 7
‘ 4
paBHa %o =6. Toraa BeIOOpOYHAs AUCTIEPCHS D, paBHa

BAPUAHTBI OTBETOB: 1)41 2)2,20 3) 1,025 4) 6,25.

3AIAHUE 22

Haiitu noBepuTeNbHBI HMHTEPBAN JUIS OIICGHKH C HaJEKHOCTBIO /7 =0,95 penssecruoro
MaTEMaTHYeCKOTO OKHIAHHS HOPMAlbHO pACIpENeleHHOro TpHu3Haka X  TreHepanbHOMN

COBOKYITHOCTH X0, ecnu m3BecTHBI 06BEM BBIOOpKH n=30, BHIOOpOUHAS CpeIHss e =2500,
CpelHee  KBaIpaTHueckoe OTKIOHeHHe renepambhoil  cosokymuoctn  © =100, kpanrims

HOPMaNbHOro pacnpegenetus | = 2:98.
‘ OtBeT

7.3.2 IIpomexyTouHas aTTecTarus

Bonpocwt k ax3ameny

Bomnpoc Komnierennus
OCHOBHBIE TOHATHSI TEOPHH OOBIKHOBEHHBIX JH((dEepeHIINaTbHbIX YpaBHCHUN OIIK-1
MEPBOTO  TOPSJKA:  ONpeNeieHne OOBIKHOBEHHOTO U (epeHInalIbHOTO
ypaBHEeHHsI, (POPMBI 3aMucH OOBIKHOBEHHOTO NU(p(epeHInaIbHOTO ypaBHEHUS
MIEPBOTO MOPSAKA, TOHATHS OOIEro W YaCTHOTO PEUICHUH, OOIIero U 4YacTHOTO
HHTETPAJIOB.

[TocranoBka 3amaun Komm mns muddepeHIranbHOTO YpaBHEHUS ITIEPBOTO OIlK-1
MOPSLIKA.

Teopema cyiecTBOBaHMS M €TUHCTBEHHOCTH pelieHus s JuddepeHIInaTbHOTo OIlK-1
YpaBHEHUs IEPBOIO MOPSIKA.

I'eomeTrpuueckuii cMmbici 00mIero MHTErpajia OOBIKHOBEHHOTO J.y. MEpPBOTrO OIlK-1
MOPSJKA.

Jubdepennmanbapie  ypaBHEHUS TIEPBOTO TOPSAKA C pas3leleHHBIMH H OIIK-1
pa3aeAIOIUMUCS IEPEMEHHBIMU.

JIuneitnsle auddepeHLnaNbHble  ypaBHEHHUsS MEPBOr0  MOpSIKA. Meron OIIK-1
BapHalMy MPOU3BOJIBLHON MTOCTOSIHHOM.

Juddepenunansupie ypaBHeHUss N-To mopsaka. OCHOBHbIE MOHATHSA: (OPMBI OIIK-1

3allMCH, ITOHATHA O6HIGFO 1 9aCTHOI'O pemeHI/Iﬁ.
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[TocTtanoBka 3amaunm Komm wu KpaeBoil 3agauM Il  OOBIKHOBEHHOTO OIIK-1
b depeHIaTbHOT0 YPaBHEHHS N-TO MOPSIIKA.

WuterpupoBanue nud¢epeHIuanbHbIX YpaBHEHUH N-TO TOpsIKa METOJI0M OIlK-1
MTOHIDKEHUS TOPSIKA.

Jlunelinbie omHOpOIHBIE AU depeHInaabHble ypaBHEHH N-r0 opsaka. Oomme OIIK-1

CBOWCTBA PELICHUI: MOHATUSA JUHEWHO 3aBUCHUMBIX U JIMHEWMHO HE3aBHUCUMBIX
peuieHuid, ompeaenutens BpoHckoro, moHsTue (yHIaMEHTAIbHONH CHUCTEMBbI
peuieHui,

Teopema o0 cTpykType 0O0IIero pemieHus OOBIKHOBEHHOTO JIMHEWHOTO OIIK-1
OJTHOPOJHOTO U] PEepeHIINATBHOTO YpaBHEHUs N-TO MOPSIIKA.

Jlunelinpie omHOpoaHBIE AUddEepeHIUaTbHbIE ypaBHEHUS N-TO  MOPSIKa C OIIK-1
MOCTOSIHHBIMU K03 purimentamMu. XapakTepuCTUUIECKOEe YPaBHEHUE, €r0 CBS3b

¢ muddepeHIaIbHbBIM YPABHCHHEM.

Bua yacTHBIX pemieHWi JUHEHHOTO  OJHOPOAHOTO MU QepeHITnaTBHOTO OIIK-1
ypaBHEHHs N - IO HOPsIIKA C MOCTOSIHHBIMU KO3((UIIMEHTAaMH B 3aBUCHUMOCTHU

OT BUJA KOpPHEH XapaKTepUCTHUECKOI'O YpaBHEHUSI.

JIuneitnble HeoxHOponHble AupdepeHLuanbHble  ypaBHeHUs. Teopema o OIIK-1

CTPYKTYpe 0OIIEero penieHusl.

Pemienue nuHEMHBIX HEOAHOPOAHBIX JU(p(EpeHIUATBHBIX  YpaBHEHUH ¢ OIIK-1
MOCTOSIHHBIMU KO3 puurenramMmu. MeTtos moadopa YacTHOIO pEIIeHUs JUIst
MIpaBbIX YyacTel BUaa
f(x)=PR,(x)e™, f(x)=M cospx+NsingXx, OTK-1
f (x) = P(x)e”™ cos Sx + Q(x)e” sin BX. Ofk-1
Pemenne nuHEMHBIX  HEOAHOPOAHBIX U dEepeHINATBHBIX  ypaBHEHUN OIlK-1
METO/IOM BapHallii IPOU3BOJIbHBIX IOCTOSHHBIX.

Cucrembl nuddepennmanbubix  ypaBHeHUi. [loHATHE HOpManbHONM CHCTEMBI. OIlK-1
[TonaTuss o0OIIEro M YaCTHOTO pelIeHui cucTeMbl. TeopemMa O MpHUBEICHUU
g depeHInaIbHOT0 ypaBHEHUS N-TO MOpsi/ika K HOpMaJIbHOH cucteme. Meton
UCKJIIOUEHHS] HEU3BECTHBIX.

Buibl ciyyaliHbIX COOBITHH. OIlK-1
Kitaccnueckoe M CTaTUCTUYECKOE  OIPEACIICHHUS BEPOSTHOCTH  IOSIBICHUS OIlK-1
coObITusi. OCHOBHBIE (OPMYITBI KOMOWHATOPHKH.

[IpyHIMIT CTATUCTUYECKOM YCTOMUMBOCTH OTHOCHUTEIBHBIX 4acTOT. CBS3b U OIlK-1
paznuuue MEXIy KIACCMYEeCKMM U CTaTUCTHYECKHM  OINpeesieHUsIMU
BEPOSITHOCTH.

I"'eoMmeTpryeckoe onpeeneHrue BepoITHOCTH. 3a1ada broddona. OIIK-1
Anrebpa coObiTmif. [loHSTHS CyMMBI W TPOU3BEICHUS COOBITHH, UX OIlK-1
reoMerpuueckas unTepnpetanus. OCHOBHbIE 3aKOHBI AIreOpbl COOBITHH.

Teopema cioKeHUST BEpOSTHOCTEH I HECOBMECTHBIX COOBITHH. CleaCTBUS U3 OIIK-1
Hee.

Teopema crokeHHsI BEpPOATHOCTEHN ISl COBMECTHBIX COOBITHIA. OIIK-1
Teopema yMHOXEHHS BEPOSTHOCTEH JJISl 3aBUCHMBIX M HE3aBUCUMBIX COOBITHH. OIlK-1
[ToHsiTHE YCIIOBHON BEPOSITHOCTH.

Teopema 0 BEpOSTHOCTH MOSIBJIICHHUSI XOTsI OBl OJTHOTO COOBITHSI. OIIK-1
dopmyJia MOJTHON BEPOSITHOCTH. OIIK-1
Popmyna bepryium. OIIK-1
JlokasibHas M MHTErpajbpHas Teopemsl Jlamaca. OIIK-1
OnpeneneHre W TUIBI CIy4daHbIX BeqWuuH. [loHsATHE 3akOoHa pacmpenesneHus OIIK-1

CIY4YaiiHOM BeIWYUHBL. P pacnpeneneHus.




33

WnterpanbHas QyHKIUS  pacnpeneneHuss BeposiTHocTeil.  Omnpenenenue, OIlK-1
BEPOSITHOCTHBINA CMBICI M CBOMCTBA.

[11oTHOCTE BEPOSATHOCTEM. Onpenenenrie, BEPOSITHOCTHBIA  CMBICT | OIIK-1
CBONCTBA.

CBsi3p MEXIy MHTETpaJbHON (QYHKIMEH pachupeleseHuss BEpOSITHOCTEH U OIIK-1
IJIOTHOCTBEO BEPOSITHOCTEM.

Onpenenenue, BEpOSITHOCTHBIN CMBICI M CBOMCTBA MATEMAaTHYECKOTO OXXKUAAHUS OIIK-1
JUTSL TUCKPETHBIX M HENPEPBIBHBIX CIYyYalHbBIX BEJIHYHH.

OrnpeneneHne, BEPOSITHOCTHBINA CMBIC U CBOMCTBA JUCIIEPCHH. OIIK-1
buHOMMAJIBHBIN 3aKOH paclpeeIICHMUS. OIIK-1
Cpennee 1 HaWBepOSTHEHIIEE YUCIA TIOSABICHUN COOBITUS TP OMHOMHUATLHOM OIlK-1
pacnpe/iesIeHUu.

3akoH pacnpenenenus [lyaccona. OIIK-1
PaBHOMEpHBIN 3aKOH pacnpeiesICHUs] BEpOSITHOCTEM. OIIK-1
HopMmasnbsblii 3aKOH pacrpelesieHHs] BEpOSITHOCTEW. BeposSTHOCTh momnagaHust OIIK-1
HOPMaJIbHO paCIpe/IeICHHOW CIIy4dalHOW BEJIMYMHBI HA  IPOM3BOJIbHBIN

KOHEYHBIN MHTEPBAJL.

BepositTHOCTh ONIaiaHksi HOPMAJIBHO pacpeIeICHHOM ClIy4yallHOW BEJIMYMHBI HA OIIK-1
WHTEpBaJ, CHUMMETPHUUYHBII OTHOCHUTENIBbHO cpeaHero 3HadeHus. [IpaBuno Tpex

curM. Teopema JlsimyHoBa.

[IpenMeT U OCHOBHBIE 33/1a4l MATEMATHYECKOM CTATHCTUKH. OIIK-1
[TonsiTre o BBIOOpOUHOM MeTozie. ['eHepasibHas U BEIOOPOYHAs COBOKYITHOCTH. OIIK-1
OcHOBHBbIE MTOHATHS MaTEMaTUUYECKON CTaTUCTUKY (BapHallMOHHBIN psJl, 4aCTOTa, OIlK-1
OTHOCHUTEIIbHAS 4YaCTOTa, CTATUCTUYECKOE PACIPEIEICHHUE BEIOOPKH).

OMnupuueckasi QyHKIMs pacnpesiesieHus: BBIOOPKH U €€ CBOMCTBA. OIlK-1
[ToaMroH 4acTOT ¥ NOJIMTOH OTHOCUTEIBHBIX YacTOT. OIIK-1
I'ucrorpamma 4acTOT U OTHOCUTEIBHBIX YacTOT. OIIK-1
ToueuHble OIIEHKU MapaMeTpoB pacnpeneneHus. TpeOoBaHMs K OLICHKAM. OIIK-1
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Tunosoii BapuaHT OMi1eTa
no aucuunanHe «CnenuaiabHble IJ1aBbl MATEMATHKH

MUHUCTEPCTBO HAVKHU U BBICIIIET'O OBPA3BOBAHM S POCCUMCKOM
®EJIEPALIMU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE
VUYPEXXJIEHME BBICIIEI'O OFPA3OBAHUS
«MOCKOBCKHUM MOJJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWH MMOJINTEX)

I[I/ICHI/IHJ'H/IHa «CH@HI/IEUIBHBIG TJIaBbl MaTEMAaTUKN»
Kypc 2, cemectp 3

3K3AMEHAIIMOHHBIN BUWIET

1. OcHOBHbIE TOHATHS TEOPHH OOBIKHOBEHHBIX AU(p(EepeHINANBHBIX YPaBHEHUH IIEpBOTO
HOpsI KA.
2. Teopema yMHOKEHHUS BEPOSITHOCTEH /IJIs1 3aBUCUMBIX M HE3aBUCUMBIX COOBITHH.

3. Pemutsh ypaBHEHHE: y" —2y"+y=2x

' y arctgx
y'=——+e"% y(0)=1.
Penmnts 3anaay Komm: 1+x
Haiitu BeposITHOCTD pabOTHI AJIEKTPUUYECKOH 1IN, N300pakeHHON Ha PHUC., €CJIN BEPOSITHOCTD
paboThI KAKIO0T0 U3 HE3aBUCUMO pabOTaIOUINX 3JIEMEHTOB Lienu paBHa p=0.9.

ok~

6. B maptum 10% Hecrannaptheix netaneil. Haynauy oto6pansl 3 neranu. COoCTaBUTh 3aKOH
pacripesielleHus Yuciia CTaHAApTHBIX AeTanel cpean 0TOOpaHHBIX.

J514 mpoBeieHrs MPOMEKYTOYHOT'O KOHTPOJISl 3HAHUHN CTYIEHTOB B JUCTAHIIMOHHOM opmate
B pa3paboTaHHbIX Kadenpoi «MareMmaTuka» OHIalH-Kypcax UMEIOTCS UTOTOBBIE TECTHI.



