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COI'NTACOBAHO

3aBeIyIOIIHUN Kad)ezmoﬁ " O6ODVI[OBEIHI/I€ U TCXHOJIOIMHY MallIMHOCTPOUTCIILHOI'O ITPONU3BOACTBA '

« » 20 T. H.IO. Jlornnos
(noonucv) (U.0. amunus)

YTBEPXIEHO

Ha 3acenanuu kadenpel  "Beiciias MmaTemMaTuka 1 MaTeMaTHuecKoe oOpa3oBaHue"

(mporokou 3acenanust Ne 2 ot «09» centsiops 2020 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

HGJIB OCBOCHHA AOUCHUILUIMHBI — OBJAJCHHUC COBPCMCHHBLIM allllapaTOM MAaTCMAaTUKW I
,I[aJ'IBHeI\/'II_Hel"O HCIIOJIb30BAHUA B APYIrux obnacTax C€CTCCTBCHHOHAYYHOI'O 3HAHUA W AUCHUILIMHAX
CCTCCTBCHHOI'O COACPIKAHUA, HpI/IO6peTeHI/Ie TCOPCTUICCKHUX 3HAaHUM 110 OCHOBHBIM pasaciiamMm
JAUCHUIINIMHBI, TIIOATOTOBHUTL K H3YUYCHHUIO W IPHUMECHCHUIO MATEMATHUYCCKUX MCETOAOB B
HpO(I)eCCHOHaHbHOﬁ ACATCIIBHOCTH, K CAMOCTOATCIIbBHOMY HM3YUCHUIO TCX PA3ACJIOB MATCMATHKH,
KOTOPBIE MOI'YT HOTpC6OBaTBCH JOITIOJIHUTCIIbHO B HpaKTH‘ICCKOﬁ u HCCHCHOB&TCHBCKOﬁ pa60Te;
AJIITOPUTMHUYCCKOI'O MBbIINJICHUA n

dbopMUPOBaHHE  MAaTEMaTUYECKOTO,  JIOTHYECKOTO

MaTeMaTUYeCKOl KyJIbTyphl OaKaiaBpa.

2. Mecto nucuumiuabl B cTpykrype OIIOITI BO

HI/ICHI/IHHI/IHBI U IpaKTUKH, Ha OCBOCHHH KOTOPBIX 6a31/1pyeTC}I JaHHass AJUCHUIIIIMHA:

"Beiciiast Maremaruka 1", "Beicimag maremaruka 2",

I[I/ICIII/IHJII/IHI)I " OpPaKTHUKH, TSI KOTOPBIX OCBOCHHC HaHHOﬁ JUCIUITIIMHBI H€O6XOI[I/IMO KakK

npeauecTeyrouee: "Ousnka.

3. Iliianupyemblie pe3yJibTaThl 00y4eHUs1

®opmupyeMbie U
KOHTPOJIUpYeMble
KOMIIETEeHIHH
(K01 1 HAMMEHOBAHUE)

NHaukaTopbl JOCTHKEHUAS
KOMIIEeTeHIN I
(Ko ¥ HAMMEHOBAHUE)

IInanupyemble pe3yJibTaThl
o0yueHust

OIIK-5. Cnocoben

HCIIOJIb30BaTh anmapar  aHaJIMTUYECKOU
OCHOBHBIC JIMHEHHON
3aKOHOMEPHOCTH,

JICUCTBYIOIINE B WCUYHCIICHUS

rpouecce IIEPEMEHHOM.
W3TOTOBJICHHUS

MAaIIMHOCTPOUTENIBHBIX

u3enui TpedyeMoro
Ka4yecTBa, 3aJJaHHOTO
KOJINYECTBA TPU
HaMMCHBIIMX 3aTpaTax
0OIIECTBEHHOTO TPYAa

OIIK-5.1. [lpumensier MaTeMaTUYECKUMA
reOMETpUH,

anreopsl,
muddepeHIMaTbHOTO U MHTErpaibHOro

OJTHOH

3HaTh: OCHOBHBIC TOHSATHUS
AQHAIUTUYECKOW  TEOMETpHH,
JIMHENHON anreopsl,
nudhepeHInaITbHOTO u
WHTETPATBHOTO  HMCUYHCIICHUS
(GYHKIIUU OJHOW TTEPEMEHHOM,
HEO0OXOMMBIE JUTS
uAeHTU(DUKAIIH,
dhopmMynupoBaHUSI U PEIICHUS
npodeccuoHaNBHBIX 3a7a4
YMeTs: BBISIBIISITH
€CTECTBCHHOHAYYHYIO
CYUTHOCTh TEXHUYECKUX U
TEXHOJOTHYECKHUX IMPOoOIeM U
npodecCHOHANbHBIX  3ajad,
MIPUBJICKATh I WX PEIICHUS

3HAHUS aHATMTHYECKOU
T€OMETPHH, JIMHEHOMN
anreOpsl,

nudepeHITaIbHOTO u

HMHTETPAJIbHOTO  UCYMCICHUS
(GyHKIIUU OJTHOW MepeMEHHOMN
Bnaners: HaBbIKaMu
WCIOJIb30BaHUS OCHOBHBIX
3aKOHOB U METOJIOB
AHAJIMTUYECKON T€OMETPHH,
JUHEHHOHU anre0psl,




dopmupyeMbie U
KOHTPOJIUpYeMble
KOMIIEeTeHI[UH
(K01 1 HAMMEHOBAHUE)

NuaukaTopsl J0CTHXKEHUS
KOMITeTeHIU
(Koa 1 HAMMEHOBaHUE)

I[lnannpyemMble pe3y/abTaThl
o0y4eHust

nuddepeHInanTbHOTOo U
WHTETPATHHOTO UCUUCITICHUS
(yHKIMM OJTHOM TIEpeMEHHOM
JUTSL UACHTH(UKAINY,
(hopMyIHpOBaHUS U PEILICHUS
npoeCCHOHATBHBIX 3a/1a4

OIIK-5.2. Ilpumensier MatreMaTUYECKUI
anmapar Teopusi (QYHKIIMH HECKOJIBKHX
MIEPEMEHHBIX, Teopuu
g depeHIaIbHbIX YPaBHEHUH.

3HaTh: OCHOBHBIE IOHSATHS
TEOpUU (PYHKIIMA HECKOIBKHUX
HEPEMEHHBIX, Teopuu
Qg depeHraTbHbIX
ypaBHEHUH, HeoOX0uMbIe
VTS UICHTH(UKAINH,
(dhopMyInupoBaHUS U PELICHUS
npodeccCHoHaIbHBIX 3a7a4
YMeTs: BBISIBIISITH
€CTeCTBEHHOHAYYHYIO
CYUIHOCTh TEXHUYECKUX U
TEXHOJIOTHYECKUX TpoOIeM H
npodecCHOHaNbHBIX  3ajad,
NPUBJICKATh JUISI MX PELICHUS
3HaHUA  TeopuM  (QYHKUIUU
HECKOJIBKUX MEPEMEHHBIX,
teopur  aUdPepeHIIHATBEHBIX
yYpaBHEHUH

Brnaners: HaBBIKaMU
WCTIOJIH30BAHUS OCHOBHBIX
3aKOHOB U METOJIOB TEOpHUH
GbyHKIIIN HECKOJIbKHX
HepEMEHHBIX, TEOPHH
g depeHInaTbHBIX
ypaBHEHUH
uaeHTu(GuKanuu,
(opMyIMpOBaHUS U PELICHUs
npodeccnoHabHBIX 3a1a4

TS

OIIK-5.3. Ilpumensier MareMaTUYECKUN
anmapaT TEOpPUM  BEPOATHOCTEH U
MaTeMaTH4eCKOU CTaTUCTUKH.

3HaTh: OCHOBHBIC ITOHSTHS
TEOPHUH  BEPOSTHOCTEH W
MAaTeMaTU4YSCKOM CTaTUCTHUKH,
Heo0X0INMBIE JUIA
UICHTH(UKAIIH,
hopmMynUpOBaHUS U PEIICHUS
npodeccnoHaNbHBIX 33724

YMers: MIPUMEHSATH
MaTeMaTHYECKUI anmnapar
TEOPUH  BEPOSITHOCTEH W
MaTeMaTH4ECKON CTaTUCTUKH
Bnaners: HaBBLIKAMU
HCII0JIb30BAHHUS
MaT€MaTHYECKOro  anmapara




dopmupyeMbie U
KOHTpPOJIMpyeMble
KOMIIeTeHIIUH
(KoJ1 1 HAMEHOBAHUE)

NuaukaTopsl J0CTHXKEHUS
KOMITeTeHIU
(Koa 1 HAMMEHOBaHUE)

I[lnannpyemMble pe3y/abTaThl
o0y4eHust

TEOpUHU BEPOATHOCTEM u
MaTeEMATUYECKOM CTaTUCTUKU

OIIK-5.4. JlemoHCTpUpyeT NOHHMaHUE
(GU3MYECKUX SIBICHUH W TPUMEHSET
3aKOHBl MEXaHUKH, TEPMOIAMHAMUKH,
JNIEKTPUYECTBA M MarHeTu3Ma, TECOPUH
MAaIlliH 1 MEXaHU3MOB.

3HaTh: OCHOBBI (DHU3UUECKHX
SBICHUA W MPUMCHCHUS
3aKOHOB MEXaHUKH,
TEPMOIMHAMHKKH,

AIIEKTPUYECTBA U MarHeTU3Ma,
TECOPHH MAIIIMH ¥ MEXaHU3MOB
YMeTh: TNPUMEHSTH 3HAHHS
OCHOB (pM3UYECKUX SIBJICHUHN U
3aKOHOB MEXaHUKH,
TEPMOIMHAMHMKH,

JJIEKTPUYECTBA ¥ MarHeTU3Ma,
TECOPHH MAIIIMH ¥ MEXaHU3MOB

Bnanets: HaBbIKAMU
MCITIOJIb30BAHUS OCHOBHBIX
¢bu3nueckux  SBICHUA U
3aKOHOB MEXaHUKH,
TEPMOJIMHAMUKHU,

OJICKTPpHUYCCTBA U MAaru€Trusma,
TCOPHUHU MAllIMH U MCXAaHU3MOB

B poQeCCHOHAIBHON
JeSITeIbHOCTH
3HAaTb: OCHOBHBIE  3aKOHBI
TE€XHOJIOTHH
MAaIIMHOCTPOECHUS npu
TE€XHOJOTMYECKON MOJArOTOBKE
IIPOU3BOJCTBA
YMeTh: TNpPUMEHSTh 3HAHUSA
OCHOBHBIX 3aKOHOB
TE€XHOJIOTHH

OIIK-5.5. IIpuMeHsieT OCHOBHBIE 3aKOHBI
MAaIIMHOCTPOECHUS npu

TEXHOJIOTUM  MAIIMHOCTPOEHHUS  IpH .

" TE€XHOJOTMYECKON MOJArOTOBKE

TE€XHOJIOTUYECKON IOJITOTOBKE
IIPOU3BOJICTBA

IIPOU3BOJICTBA.
Bnagers: HaBBIKAMHU
MCIIOJIb30BaHUS OCHOBHBIX
3aKOHOB TE€XHOJIOTHH
MalIMHOCTPOEHUS npu
TEXHOJOTHYECKON MOJArOTOBKE
IIPOU3BOJICTBA B
npodecCuoHATBHON

JACATCIIBHOCTH




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

Bun

DopMBbI TEKYLLET0

N HanmeHnoBaHnue TeM 3aHATHH Oobem, KOHTPOJIA
Mopnyas (pa3aen) | y4eOHOM . Cemectp baanel | UHTepakTus, 4.
DaGOTHI (yueoHoOii padoThI) q, (HanMeHOBaHMe
OLIEHOYHOI'0 CpeaCcTBA)
Monyns 9. Jlek 1 JubdepeHnmranbapie ypaBHEHHS 3 2 - -
Jlnddepennnanpabie NIEPBOIO MOPSIKA.
YpaBHEHMSI
Monyns 9. Ip1l Pemienue /1Y 1 nopsiaka 3 2 - -
Jlnddepennunanpabie
YpaBHEHMSI
Monyns 9. Jlek 2 Juddepenunanbabie ypaBHEHUS 3 2 - -
Jlnddepennunanpabie BTOPOT'O MOPSAKA.
YpaBHEHMSI
Monyns 9. IIp 2 Pemienue 1Y 2 nopsiaka 3 2 - -
JlndpdepeHnnaabHbIe
YpaBHEHMSI
Monayns 9. Cp N3zyuenue temsl "AuddepeHumanbable 3 28 - -
Judbepennmanbabie ypaBHeHUs"
YpaBHEHMS
Monayns 9. Cp BrinonHenue KOHTposIbHON paboTH 1 1Mo 3 18 - - [IpoBepsemoe 3ananue 1
JlndpdepeHnnaabHbIe teme "JluddepenunanpHeie ypaBHeHN" 110 TEME
YpaBHEHUS " IudpepeHnmanbabIe
ypaBHEHHUS .
Monayns 10. Jlex 3 OpuruHaibl 1 UX H300paskeHUs.. 3 2 - -
OnepanoHHbIE [IpeoOpazoBanue Jlamnaca. Teopemsr
MCUHCIICHUS pasoKeHusl.
Monayns 10. Ilp 3 Tabnuia OpUruHaIOB U U300paXKEHUH. 3 2 - -
OrneparmoOHHBIC Pemenune 1Y u ux cucrem
VICUHCIICHUS OTEepaLlMOHHBIM METOJIOM




DopMBbI TEKYLLET0

BEPOATHOCTEN U
MaTemMaTh4decKas
CTaTUCTUKA

IToBTOpHBIE HE3aBUCHUMBIE UCIIBITAHMUS.
®opmyna beprymm. AcUMOTOTHYECKUE

bopMyIbI.

B . HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOJIA
Mopnyas (pa3gen) | y4eOHOM . Cemectp baanel | UHTepakTus, 4.
DaGOTHI (yueoHoOii padoThI) q, (HanMeHOBaHM e
OLIEHOYHOI'0 CpeaCcTBA)

Monyns 10. Cp OpurrHaJIbl ¥ ©300paKEHUS. 3 27 - -
OrnepaliuoHHbIC [IpeoOpazoBanue Jlamnaca. Pemenne
VMCUUCIICHUS nuHenHbIX /Y u cuctem onepanroHHbIM

METOOM.
Monyns 10. Cp BrlinonHeHHE KOHTPOIBHOM pabOTHhI 2 1O 3 18 - - [Iposepsiemoe 3aganue 2
OrnepaliuoOHHBIC teme "OneparuoHHbIe UCUUCTCHUS" o Teme "OnepanuoHHbIe
MCUUCIICHUS rcyucieHus"
Monynsb 11. Pager | Jlek 4 Yucnoseie psagabl. CXOAMMOCTD YUCIOBBIX 3 2 - -

psanoB. Crenennsie psaasl. O0macTh

CXOIMMOCTHU
Monynb 11. Pager  |IIp 4 @yHKIMOHaNbHBIE psabl. Psaasl Oypee. 3 2 - -
Monyns 11. Pager | Cp YucnoBbie U GYHKIIMOHATBHBIC PSIIBIL. 3 28 - -

[Ipu3Haku cXO0IUMOCTH, 00JIaCTh

cxonumoctu. Psanger @ypse.
Monyins 11. Pager | Cp BeinonHenue KOHTPOJIbHON paboTHI 3 110 3 18 - - [IpoBepsemoe 3aganue 3

Teme "Psaer". o teMe "Pamer.
Monynb 12. Teopus | Jlek 5 CrnyyaitHble cOOBITHS, OTIEpalluy B 3 2 - -
BEPOSTHOCTEN U asnreOpe coOBITHI, BEPOSTHOCTH
MaTeMaTHIecKast COOBITHS, CBOMCTBA BEPOSITHOCTH
CTaTHCTHKA coObiTus [IpaBuna BeIYHCICHUS

BEPOSITHOCTEH. DIIEMEHTHI

KOMOWHATOPUKH.
Monyns 12. Teopus |IIp 5 [TomHast BeposiTHOCTB, hopmysl baiieca. 3 2 - -




DopMBbI TEKYLLET0

B . HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOJIA
Mopnyas (pa3gen) | y4eOHOM . Cemectp baanel | UHTepakTus, 4.
DaGOTHI (yueoHoOii padoThI) q, (HanMeHOBaHM e
OLIEHOYHOI'0 CpeaCcTBA)
Monynb 12. Teopus |Jlek 6 JIucKpeTHbIE U HENPEPHIBHbBIC 3 2 - -
BEPOATHOCTEN U CJIy4ailHbIE BEJIMYMHBI, 3aKOHBI UX
MaTeMaTH4YecKas pacnpezenenus, Yucnosele
CTATUCTUKA XapPaKTEPUCTUKU CITyYalHBIX BEJIMUYUH U
Monyns 12. Teopus |IIp 6 I'enepanbHas 1 BEIOOpOYHAS 3 2 - -
BEPOATHOCTEN U COBOKYIHOCTH. JlOBEpUTEIbHBIN
MaTeMaTHYecKas uHTepBall. ToueyHble OLIEHKH YHCIOBBIX
CTATUCTUKA XapaKTEPUCTUK CITyYalHBIX BEJIHMYMH.
Monyns 12. Teopus | Cp Teopus BeposiTHOCTEH U 3 28 - -
BEPOATHOCTEH U MaTeMaThyecKas CTaTHCTHKA
MaTeMaThyecKast
CTaTHCTHKA
Monyns 12. Teopus | Cp BrinonHeHnue KOHTpoJIbHOM paboThl 4 110 3 18 - - [Iposepsiemoe 3ananue 4
BEPOSATHOCTEN U teme ""Teopust BeposiTHOCTEN U o Teme "Teopus
MaTeMaThyecKast MaTeMaThyeckasi CTaTuCTHKa" BEPOSITHOCTEH U
CTaTHCTHKA MaTeMaTHYecKas
CTaTUCTHKA".
IT1A [TpomexyTouHas aTTecTanus (IK3aMeH) 3 0,35 - -
Kontpons |Dk3amen 3 35,65 - - Bomnpocsl k 3x3ameny
NoNo 1-74
Hroro: 216 -




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

Hucuummna "Beicmias maremaTtnka 3" peanu3yercs ¢ NPUMEHEHHEM JHCTAaHIIMOHHBIX
00pa30BaTeNIbHBIX TEXHOJIOTUH.

CamocrosTenbHas paboTa CTYIEHTOB NpPEAyCMATPUBAeT BBINOJHEHHE 3aJaHUNd K
IPaKTUYECKUM paboTaM, IPOBEPSIEMBIX BPYUHYIO I10 TEMaM Kypca, U3y4eHHE MaTepUalloB JIEKIIHH,
00pa310B pelIeHMs] IPAKTUYECKUX 3a/IaHUH, BHIIIOJHEHUE 3aJaHUN 11 CAMOKOHTPOJIS.

6. MeToauyeckue yKazaHusl 10 OCBOCHHUIO 1M CUMILTHHBI

OcCHOBY TEOpEeTHYECKOr0 OOYYEeHHS CTYACHTOB COCTABJISIIOT JIEKIIMH, B XOJ€ KOTOpOM
MperoaaBaTelb U3JiaraeT OCHOBHbBIE, HA0O0JIee CII0KHBIC MOHSATHUS TEMBI, & TAK)KE CBS3aHHBIE C HEM
TEOPETHYECKUE M MPAKTHUUECKHE MPOOJEMBI, AT PEKOMEHAAIMH Il TMPAKTUYCCKOTO 3aHATHS U
YKa3aHUS JUIS BHITIOJHEHUS] CAMOCTOSTEILHOU PabOTHI.

B xome neKknMOHHBIX 3aHATHH OOydYaroneMycss HEoOXOJAMMO BECTH KOHCIIEKTHPOBAHHUE
yueOHOro Martepuana, oOpamias BHMUMaHHE Ha (OPMYIHPOBKH, PACKPBHIBAIOIINE COJEPIKAHUC
u3ydaeMoil nucuuruinabl "Beicimas matemartuka 3". XKenareabHo OCTaBIATh B pab04YNX KOHCIEKTaX
MOJIsI, Ha KOTOPBIX JeNaTh IOMETKH, MOJYEPKUBAIONINE OCOOYI0 BaXXHOCTh TE€X WJIA WHBIX
TEOPETHYECKHUX IMOJI0KCHUM.

CamocrosiTenbHass paboTa CTYIACHTOB SIBJISIETCS Ba)XXHBIM BHAOM Y4e€OHOHM AESTEIbHOCTH.
CamocTosTenbHass paboTa BBINONHIETCS BO BHEAYJUTOPHOE BpeMsl MO 3aJaHUI0 U TpHU
METOJIUYECKOM PYKOBOCTBE MPETOIAaBATEINS, HO 0€3 ero HEeMOCPEACTBEHHOTO YIACTHS.

B mpouiecce camocTosTensHOM paboOThl CTYAEHT MPUOOpETaeT HaBBIKM CAMOOPTraHU3AIINH,
CaMOKOHTPOJIsI, CAMOYIPABJICHHUS X CTAHOBUTCSI aKTUBHBIM CaMOCTOSITEIIbHBIM CYOBEKTOM YUEOHOM
EeITEIbHOCTH.

B xoxe moAaroToBKM K MPaKTUYECKUM 3aHATUSIM CIEAYET M3YYUTh KOHCIEKTHI JICKIUH, U
PEKOMEHIOBAaHHYIO JTUTEPATYPY, YU€CTh PEKOMEHJAIH MPENO1aBaTENs.

Ha npakTudeckux 3aHSATHSAX CTYIEHTHI PEIIAIOT 3a/1a4y MOJ] PyKOBOJICTBOM MPETOaBaTEIIsl.
[TpakTHyeckue 3aHATHS TMOCBAIIECHBl H3YUYEHUIO Hanboyiee BaXKHBIX U CJIOXKHBIX TeM Y4eOHOM
JTUCIUTITMHBI M CITY’KAT JUTsl 3aKpeTIeHUs U3yYEeHHOTO MaTepHaria.

BaxxHbIM KpUTEpHUEM YCBOCHHSI TEOPUU SIBIISIETCS YMEHUE PellaTh 3aJaud Ha MPOWIECHHbBIN
Marepuan. [lpu pemeHun 3amad HY)XHO OOOCHOBAaTh KaXKIBIM OTall pelIeHUs, HCXOAs U3
TEOPETHUECKHUX IMOJOKEHUM U3ydyaeMoro Kypca. Eciiu CTyIeHT BUAMT HECKOJIBKO ITyTEH pEellIeHHUs,
TO OH JIOJDKEH CPaBHUTh MX W BBIOpATh CaMblii palMOHANbHBIA. PelieHue 3amady u mpuMEpOB
clenyeT uW3Naratb MOApOoOHO, BBIYHCIEHUS pacrlojiaraTh B CTPOTOM  TOPSIKE, OTAETSS
BCIIOMOTaTEJIbHBIE BHIYMCIICHHUS OT OCHOBHBIX. [10JTydeHHBIN OTBET CeAyeT MPOBEPATH CIIOCOOAMH,
BBITEKAIONIMMHU W3 CyIllecTBa JaHHOM 3adaud. PemieHuwe 3amad ompenenéHHOrO THUMA HYXHO
MIPOJIOJDKATH IO MPUOOpPETEHUsI TBEP/IBIX HABBIKOB B PEIICHUMU.

Bo Bpemsi wu3ydeHHss MOAyYJsl CTYIEHThl CaMOCTOSITEIBHO BO BHEAYJIUTOPHOE BpeEMS
BBITIOJIHSIFOT TIPOBEPsIEMOE 3aJjaHWe M CHAI0T €ro IMPenojaBaTeNIl0 Ha MPOBEPKY 10 3a4ETHOU
Henenu. [IpoBepsemMoe 3amaHue JOMKHO OBITH BBIMOJHEHO AaKKypaTHO, I[OCIEI0BaTEIbHO,
000CHOBaHUE PEIICHUS U OTBET 0053aTENIbHBI B KAKIOM 3aJJaHUU.

Ha sx3ameHe BBISICHSETCS, MPEXJIE BCEro, OTYETIIMBOE YCBOCHHE BCEX TEOPETHUYECKUX U
MPaKTUYECKUX BOIMPOCOB MPOTPAaMMbl M yYMEHHE TPHUMEHSTH TMOJTYYEHHBIC 3HAHUS K PEIICHUIO
npakTH4eckux 3anad. OmpeneneHusi, TEOPEMBbI, MpaBUIa JTODKHBI (POPMYIHUPOBATHCS TOYHO U C
MMOHUMAHWEM CYIIIECTBA JieJa; PEHICHUE 3a/1ad B MPOCTEHIITNX CIIyJasiX JODKHO BBIMOJIHATHCA 03
OmMOOK W YBEPEHHO; BCSAKas MHUCHbMEHHas W Tpadudeckas pabora JOHKHA OBITH CrelaHa
aKKypaTHO W 4E€TKO. TONMBKO TpPH BBINOJHEHWHM JTHUX YCIOBUU 3HAHUS MOTYT OBITh MpPU3HAHBI
YIOBJIETBOPSIONIMMH TPEOOBAHUSAM, PEIBIBISIEMBIM IIPOTPAMMO.

[Ipyn moATroTOBKE K DK3aMEHY CTYACHT JIOJDKEH MOBTOPHO HM3YYUTh KOHCIEKTHI JICKIIUH U
PEKOMEHIOBAaHHYIO OCHOBHYIO U JIOTIOJIHUTEIBHYIO JIUTEPATYPy, IPOCMOTPETh PEIIEHUS] OCHOBHBIX
3a/1a4, PeMIEHHBIX CAMOCTOATENILHO U Ha MPAKTUYECKUX 3aHATHSIX, a TAK)KE COCTABUThH MHUChbMEHHBIC
OTBETHI Ha BCE BOIIPOCHI, BBIHECEHHBIE Ha 9K3aMeH.



7. OuneHo4YHbIe CpeACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Cemectp Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH HaumeHoBanue
(WJIK ee 4acTH) OLIEHOYHOI0 CPeACTBA
3 OITK-5 "HpOBep}IeMOC 3aganue 1 no TeMe"
Juddepennnanbaple ypaBHEHUS
3 OITK-5 HPOBep}IeMOC 3a/1aHue 2 1o Tel\l/'le
OnepalnoHHbIE UCUYUCIICHUS
3 OIIK-5 [Tposepsiemoe 3ananue 3 mo Teme "Psapr”
ITposepsiemoe 3ananue 4 1o reme "
3 OIIK-5 Teopust BepoATHOCTEN U MaTeMaTH4yecKas
CTaTUCTUKA'
3 OIIK-5 Bormpocs! k sx3ameny NeNe 1-74

7.2. TunoBble 3aJaHUS] MU HHbIE MATePUAJIbI, HEO0X0IMMBbIe VIl TEKYLIEero KOHTPOJIs

7.2.1. lIpoBepsiemoe 3ananue 1 no teme "/Inddepenuuanbuble ypapHenus'

(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

TunoBbie MpuMepPHI 3aaHUH
3amaua 1.
Jlano nuddepeHraIbHOe ypaBHEHHE TIEPBOTO MOPSAAKA W €ro HadaJbHBIC YCIIOBUS.
Haiinute o01ee perneHre SToro ypaBHCHHS U OTIPEACIIUTE YaCTHOE PEIICHUE.

Howmep n_
BAPHAHTA F(x,y,y)=0 HavanbHoe ycioBue
1 x-y' -3y =x"e; Yo =8, X, =1.
2 y'-cos X+ ysinx=1; Yo =2, X, =
, Yy sinx _ _
3 y +;__X ; yo_l’ Xo_%'
4 y’—l=—2lnx; Yo =1 X =75.
X
5 xy'+2y=%; Yo =1, X, =
6 y' — yCOS X = —COS X; Y, =3, X, =0.
7 y' +2xy=e" sinx; Yo =1, X =0.
8 X’y +xy +1=0; Yo =2, X, =1.
' 1.
9 y' -y tgx= , Yo =5, X, =1.
COS X
2y 3 1
1 - ——=(x+1); —= X% =1
0 y X+ 1 (X+ ) Yo 5 "0




Homep n_

BApHAHTA F(x,y,y)=0 HavanbHoe ycioBue
11 y' = (y+1)(x+1)=0; Y, =0, X, =0.
12 J1-xy -y =0; Yo =1, X, =O0.
13 y'sin® x -y -1=0; Yo =0, Xo =7/
14 y'sin® x - y=0; Yo =1, Xo:%.
15 y'cos? x—(y+1)=0; Y, =0, X, =0.
16 2xyy'—1=0; Y, =0, x, =1.
17 y'xsiny=1; yozﬂz, X, =1.
18 xy'—1-y® =0; Y, =0, x, =1.
19 xy'—4/1+y =0; Yo =-1, X, =1.
20 y'—ysin® xcos x=0; Y, =1, x, =0.

3anava 2.

Jano muddepeHnuansHoe ypaBHEHHE IEPBOTO MOPSIKA ¢ PA3ACIIIOMIUMUCS TIEPEMEHHBIMH
U ero HauanbHble ycnoBusa. Haiiaute oOmiee pemieHrne 3TOro0 ypaBHEHHUS U ONPEAETUTe YaCTHOE
pelIeHue.

pr‘;“;ff;a F(xy,y)=0 HauasHoe yCoBHe
1 y'-yx*=0 y(0)=1
2 y'=yx* =0 y(0)=1
3 y'-yv/x =0 y(0)=1
4 y'-yxy/x =0 y(0)=1
5 y'=ycosx=0 y(0)=1
6 y'=ysinx=0 x=0y=¢
7 y—=(y+2)x-2)=0 y(0)=-1
8 y—(y +1)cosx=0 x=0,y=0
9 y—=(y+1)sinx=0 x=0,y=0




Howmep

BapuarTa F(x,y,y)=0 HauanbHoe yciosHe
10 y'cos’x—y =0 y(0)=1
11 L+x)y-y=0 y(0)=1
12 J1-x*y-y =0, y(0)=1
13 y=(y +1)(x +1)=0 x=0,y=0
14 y'sin?x—y-1=0 y@j:o
15 y'sin?x—y=0 y(%le
16 y'cos” x—(y+1)=0, x=0,y=0
17 2xyy'-1=0 y(2)=0
18 xy’y'—2=0 y(1)=0
19 y'xcosy—-1=0 y@)=0
20 xy'—J1-y° =0 y(1)=0

3amaya 3.
Hano puddepeHnnanbHOoe ypaBHEHHE BTOPOTO TMOPSAIKA W €ro HayalbHBIE YCIOBUS.

HaiiguTe obmiee pemeHue 3Toro ypaBHEHHS M OITPE/ICIINTE YaCTHOE PEIICHHUE.

Howmep

papmaTa F(x,y,y,y")=0 HauansHoe yciosue
1 y"xInx=y"; y(e)=e-1; y'(e)=1.
2 y"cos* X = —sin2x; Y(7z)=0; y(x)=2; y'"(x)=-1.
3 2xy"=y"; y(9)=8; y'(9)=3.
4 v =Yy ¥(0)=0; y/(0)=1.
5 y'(x* +1)=2xy’; y(0)=1; y'(0)=3.
6 y'=1-(y')’; Y(7%5)=3; y(Tp)=1.
7 xy" = (1+2x*)y"; y(1)=+e+1; y'(1)=+Ve.




B?p‘;“;i‘;a F(x,y,y,y")=0 HavasbHoe ycloBHe
8 y" =sin® x; y(0)=5; y'(0)=18; y"(0)=0.
9 y'=21+y’; y(0)=5; y'(0)=-1.
10 y"+(y")" =0; ¥(2)=In(2e); y'(2)=15; y'(2)=1.
11 y"ctgy +(y')" =0; y(0)=0; y'(0)=1.
12 2yy"+(y')" =0; y(0)=1; y'(0)=1.
13 3yy"-(y') =0; y(0)=y'(0)=1.
14 y'tgy +(y')* =0; y(0)="74; y(0)=1.
15 y"tgy +(y')* =0; y(0)=0; y'(0)=1.
16 y"=y'siny; y(0)=0; y'(0)=-1.
17 y"=2y(y')" =0; y(0)=0; y'(0)=1.
18 y"+2(y')’tgy =0; y(0)=0; y'(0)=1.
19 y'y? —-1=0; y(0)=1, y'(0)=0.
20 y"ctgy -2(y')* =0; y(0)=1; y'(0)=1.

Kpartkoe onucanue u perjiaMeHT BbINOJTHEHUS

[IpoBepsiemoe 3amanue 1 mo Tteme "/luddepeHuunanbHble ypaBHEHUS'" BBINOIHIETCS
CTYJIEHTaMH CaMOCTOSITENIbHO M JOJDKHO OBITH CIAaHO MPENOJaBaTeNI0 Ha MPOBEPKY B CHCTEME
«Pocnucrant» 1o 3au€tHoil Henenu. Ha ero BeimonmHeHue otBoauTcs 25 yacoB. Homepa BapraHTOB
KOHTPOJIBHBIX 3aJa4 OMpEAeNsAIoTCS C TMOMOIIbI0 Tabmuiel 1, mpudeM HOMEp BapUaHTa
KOHTPOJIbHOM 3amaun 1 Haxomurtcs 1o mepBod OykBe ¢aMUIMU CTyACHTa; HOMEP BapHaHTa
KOHTPOJIBHOM 3a/ladil 2 HaXOAWUTCA IO TMepBod OyKBE HMEHH CTYACHTa; HOMEpP BapuaHTa
KOHTPOJILHOM 3a/1auu 3 HaXOJMUTCS MO MepBOi OYKBE OTYECTBA CTY/ICHTA.

Tabmura 1
bykBa A b B r pi| E.E K,3 4! K JI
No Bap. 1 2 3 4 5 6 7 8 9 10
bykBa M H,IO 0,4 I1 P Cc | T,1 v (ORC] X,
No Bap. 11 12 13 14 15 16 17 18 19 20

[Ipy BHIMOJNHEHUH TPOBEPSEMOTO 3aJaHUs HEOOXOAMMO CTPOro MPHUIAECPKUBATHCS
YKa3aHHbIX HIKE TMpaBui. PaboTel, BBIOJHEHHBIE 0€3 COOMIOACHUS OSTHUX MpaBWi, HE
3aYUTHIBAIOTCS U BO3BPALIAIOTCS CTYACHTY JJIsl IepepabOTKU.



1. Kaxxnoe mpoBepsieMoe 3aJjaHue JOJDKHO OBITh BBIIIOJHEHO B OTAEIBHON TETpagul B KIETKY
CUHUMH WIN YEPHBIMUA YEPHUIIAMH.

2. B 3aronoBke paOOThl Ha OOJOXKKE TETPAaaW IOJDKHBI OBITH SICHO HAamMCaHbl (paMuiIus, UM H
OTUYECTBO CTYJIEHTAa, Ha3BaHWE NUCLMILUIMHBI, HOMEP IPOBEPSIEMOrO 3aJaHUs; 3[€Ch )K€ CIELyeT
yKa3aThb Ha3BaHUE Yy4eOHOro 3aBeleHHMA. B KoHIe paOoThl cieqyeT IOCTaBUTh JaTy €ro
BBITNIOJIHEHMS U ITOAIIACH CTYJEHTA.

3. B paboTy n0mKHBI OBITH BKIIOUEHBI BCE 3a/1a41, YKa3aHHBIEC B 3aJJaHUU, CTPOTO 10 TOJI0KEHHOMY
BapuaHTy. Pemenus 3agad Hago pacronaraTth B IIOPSIAKE BO3pAacTaHUS UX HOMEPOB.

4. Ilepen pemieHuEM Kak101 3a7a4u Ha/l0 MOJIHOCTBIO BhIUCATh €€ ycinoBue. Eciu ycnoBue 3agaun
uMeeT oOLIyl0 (GOPMYIHUPOBKY, TO, IEpENHChIBas €ro, cieayer oOllue AaHHbIE 3aMEHUTb
KOHKpPETHBIMHU, B3STBIMH M3 CBOEro BapuaHTa. He cieqyer mnpucTynaTte K  BBIIOJHEHHUIO
KOHTPOJIBHOTO  3aJaHus, HE PEIIMB JOCTaTOYHOIO KOJMYECTBA 3aJad [0 MaTepuaiy,
COOTBETCTBYIOILIEMY 3TOMY 3a7aHMio. OIBIT [IOKa3bIBAET, YTO YaIlE BCETO HEYMEHME PELIUThH TY
WIN UHYIO 33/1a4y BbI3BIBAETCS TEM, YTO CTYAEHT HE BBIIIOJIHUII 3TO TpEOOBaHHUE.

5. Bce 3amaHusi A0KHBI OBITH BBUIOKEHBI HA CaWT Uil HPOBEPKHM MPENojaBaTelieM B
COOTBETCTBYIOILEM Pa3zeiie JUCIUIIINHBI.

Kpurepun oneHku:
- OIIEHKA «3a4YTEHO» BBICTABJISETCS CTYJEHTY, €CIM NPaBUIBHO BBITOJHEHO He MeHee 70 %
3aJlaHUl;
- OIIEHKA «HE 3a4YTEHO» BBICTABIISICTCS CTYIEHTY, €CJIM IMPaBWIbHO BbINOJMHEHO MeHee 70 %
3aJlaHni.

7.2.2. IlpoBepsiemoe 3aaanue 2 mo reme ""Onepanmonnbie ucuucjaenus"
(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

Tunossie npuMepsl 3a1aHUl
3agaua 1

1. Ucnone3ys onpeneneHne n300pakeHUs: 1 OCHOBHBIE CBOMCTBA MpeoOpa3oBanus Jlamnaca,
HaillTu wn300pakeHue A 3afaHHOro opuruHanal. Mcnonw3ys omnpezeneHue H300paxeHUs U
OCHOBHbIE CBOMCTBA npeobpa3zoBanus Jlamnnaca, HalTH U300pakeHue AJIs 3aJJaHHOTO OPUTHHATIA.

2. Jlns 3a7aHHOTO W300paKEHHMsT HAWTH OpUTMHAN, HCIOJIB3Ys pa3jiokeHue IpoOHu Ha
MpOCTEHIlINe, CBONCTBO JIMHEWHOCTH, Tabmuny «OpUTHHAI-U300pAKEHUE» WM TEOpEMY
passioxxeHus 1 popMyssl Ditiepa.

N Opurunan N306paxkenue
1 2 3
1
t [
L te” (0-2)-(p-2)
. 1
2. sin ot 02 (p+1P
3 1
. cosat 0 p2 1
4 sinl (—I—)p
' (24 p2 +1 p2 +4
; ‘o I
e’ -sint (p+l)(p+2)2




N OpurnnHai N3obpaxkenune
1 2 3
2
. p
6. el -sin
A (p2+4ip2+9'
2
7. e’ . sin _p"+3p+4
nA p(p-1p-2)
2
p-+1

§ o (o-17

5p+3
2 .

9. t<sin A (p—l)(p2+2p+5)
2
p-+14

> e (6 +4J? +9)

pc+4\p°+9

11 3t L

' te (P2 +6p+13|p2 +6p+10)

12 . Pz

: te 2 4 2
pr+p°+1
2 3p
13. Cos“ X ( 9
p +l)2
p
14. sin® x (p—2fpZ-1
1
15. cos(at - B) 02(p2 1
sint 1
16. Tt 7-p+p?
1
17. tsh ot m
3, .2
2p°+p +2p+2

18. A p5+2p4+2p3

2p+3
2 - s o

19. tcht 0%+ 4p215p
6p+1

20. e3tsht 021 ap+3
2

+2
21. e*sint 0 Z) S
22 tsin ot P71
. o ———
p-—4p+3

23. e’ -sint 0’ sz)_4

+1

24. t?sint P

p—2p*+p°




N OpurnnHai N3obpaxkenune
1 2 3
1-p
25. shat R
(p? -4f
3anaua 2

Haiitu yactHoe pemenue auddepeHnnaaIpHOr0 YypaBHEHUST BTOPOTO MOPSIKa
A-x'+B-x+C-x=f(t),

YAOBJIETBOPAIOIICEC HAYAJIBbHBIM YCIIOBHUAM

x(0)=a, x(0)=4.

N B C f(t) a
1 3 4 5 6
1. 2 2 0 2
2. -6 9 0 0
3. -1 -6 2 1
4. 0 -9 2-t 0
5. 0 -4 4t 1
6. 0 4 2cost 0
7. 0 1 t3 L 6t 0
8. 0 1 cost +sin 2t 0
9. 0 -4 462t 0
10. 0 9 t-2 0
11. 4 4 o3t 0
12. 0 1 sin 2t 0
13. 0 1 L) 0
14. 6 5 t2_1 0
15. 6 13 sin 4t 0
16. 0 4 —sint 0




N A B C f(t) o B
1 2 3 4 5 6 7
1
17. 1 -1 0 n 0 0
l+e
18. 1 3 0 el 0 -1
19. 1 0 4 t 1 0
20. 1 -2 5 1-t 0 0
21. 1 -2 0 t2 -1 2 -1
22. 1 -6 9 2t —t+3 0 1
23. 1 -2 1 2e! 1 1
24. 1 -3 2 e' 0 -1
25. 1 -7 6 sint 0 1
3agada 3

Haiitu uactHOe pemenune cuctembl audQepeHnnanbHbIX ypaBHEHHH C  33JaHHBIMU
Ha4aJIbHBIMU yCIOBUSAMU

N Cucrema /1.Y. HavanbHble ycnoBus
1 2 3
1 y'+3y+2=0, y(0)=1,
' Z-y+2=0. 2(0)=1
9 y'—2y -4z =cost, y(0)=0
' 7'+ y+2z=sint. 2(0)=0
3 y' ~3z2+y=0, y(0)=0,
' 7 —y-z=¢'. 2(0)=0.
4 Yy +7y-2=0, y(0)=1,
' 2'+2y+52=0. 2(0)=1.
5 y' +2'—z=¢l, y(0)=0
' 2y’ +7'+ 2z =cost. 2(0)=0
6. y’—y+z=gt, y(0)=0,
'+4y+2z=4t+1. 2(0)=0.
; Y —7' —2y+2z=1-2t, y(0)=y'(0)=0,
) y'+27'+y=0. 20):0.




N Cucrema /1.V. Hauanbnsie ycnoBus
1 2 3
8 y'-3y'+2y+2'-z2=0, y(O)=y’(O)=O
' —y' +y+2"-57'+4y =0. 2'(0)=0,2(0)=1
9 y':—Z, y(O)Zl,
' 7'=2y+2z 2(0)=1.
y'—3z+y=0, y(0)=1
10. {z’—z—y:eZt. 2(0)=1
11 y'+2y+2'=1, y(O):O,
' y'+42'+3z=0. z(O):O.
12 y’_y_ZZ:tl y(O)ZZ
' —2y+7—-z=t. 2(0)=4
13 —y"+82=0, y(0)=y'(0)=0,
' 7"+ 2y =t. Z(O)z z'(0)=0.
Y 5y’ +3z-12y =0, y(0)=2,
' —57'+132 -2y =0. 2(0)=3.
1 y' +4y+4z=0, y(0)=3
S. Z'+2y+6z=0. Z(O):l5
y'+y-2'=4e, y(0)=0
16. {3y'z+z'%t2. 2(0)=0
4y +7'=0, y(0)=0
17. {y’—z:4t. 2(0):0
t -
y+y-z=¢, y(0)=1,
18 {z'+z—y:et. 2(0)=1.
19 y' —y+22=0, Y(O):Oly'go)_l
' y"—2y' =2t —cos2t. z 0)=§
20 y'+2"— 7' +6y=e%, y(0)=y'(0) =1
' y' -4y —7'+7=1. 2(0)=2'(0)=0
)1 5y'+3z=12y, y(0)=-1,
' 13z =2y +57. 2(0)=0.
’ y'+2=0, y(0)=2,
' 7'—2y-2z=0. 2(0)=7.
23 y'+y=3z, y(0)=1,
' 7'-e'=y+1. 2(0)=2.




N Cucrema /1.V. Hauanbnsie ycnoBus

1 2 3
l 3 - _ —

ot y'+3y=-1, y(0)=0,
7'=y-1. 2(0)=-1.
y':3z—y, y(0)=2,

25, yezey_e. 2(0)=0.

Kparkoe onucanue u periiaMeHT BbINOJTHEHHSA

[Iposepsiemoe 3ananue 2 no teme 'OnepanvoHHbIE UCYUCIICHUS BBIMOJIHACTCS CTYJACHTaMU
CaMOCTOSITENILHO U JIOJKHO OBITh CAAHO MPENOAABATEN0 Ha IPOBEPKY B cucreMe «Pocauctanr» 110
3auétHoi Henenu. Ha ero BbimosmHeHue orBoautrcs 25 yacoB. Homepa BapuMaHTOB KOHTPOJIBHBIX
3ajjad ONPEAEISAIOTCS ¢ MOMOUIbIO TabauLbl 1, mpUuyeM HOMEp BapuaHTa KOHTPOJIbHOHM 3anauu 2
HAXOJUTCS 1O TepBOW OykBe (aMHIMU CTyIEHTa; HOMEp BapuaHTa KOHTPOJBHOW 3ajadu 3
HAaXOJUTCs 1O NepBOil OyKBe UMEHHU CTYAECHTAa; HOMEp BapHaHTa KOHTPOJIbHOU 3a1aun 1 Haxoaures
10 TIEPBOI1 OyKBE OTYECTBA CTY/CHTA.

Tabmuma 1
Byksa A b B r i EE | XJ3 )54 K )
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Byksa M HIO | 0,4 I PY | C1II | T,II v DD | X,II
Ne Bap. 11 12 13 14 15 16 17 18 19 20

IIpy BBINOJHEHUH TPOBEPSEMOIO 3aJaHUA HEOOXOAMMO CTPOro HPUIEPKUBATHCS
yKa3aHHBIX HIDKE TpaBWI. PaboThl, BHINOJHEHHBIE 0€3 COOMIOACHUS OTHX MpPaBWUJ, HE
3a4MTHIBAIOTCS U BO3BPAILAIOTCS CTYIEHTY JJIs IepepaboTKH.

1. Kaxnoe mpoBepsieMoe 3ajaHu€ JODKHO ObITh BBINOJIHEHO B OT/AEIBHOW TETpagudl B KIETKY
CUHUMH WJIN YEPHBIMU YEPHUIIAMH.

2. B 3aronoBke paOoThl Ha OOJOXKKE TETPaaW IOJDKHBI OBITH SICHO HAmHMCaHbl (paMuIHs, UM H
OTUECTBO CTYJI€HTA, HAa3BaHWE NUCLMILIMHBI, HOMEP IPOBEPSIEMOIO 3aJaHUs; 3[€Ch )K€ CIEIyeT
yKazaTh Ha3BaHME Yy4yeOHOro 3aBeleHus. B koHue paOoThl clieyeT NOCTaBUTh JaTy €ro
BBITIOJIHEHMS U MTOAIINCH CTYJEHTA.

3. B paboTy n0mKHBI OBITH BKITFOUEHBI BCE 33/1a4H, YKa3aHHBIE B 3aJJaHUU, CTPOTO 110 TIOJI0KEHHOMY
BapHaHTy. Pemenus 3agad Hafo pacrosaraTh B IOPSIIKE BO3pAacTaHUS MX HOMEPOB.

4. Ilepen pemeHHEM KaxI0M 3aa4u HaJI0 MOJHOCTBIO BIUCATH €€ ycioBue. Eciau ycioBue 3agaun
uMeeT oOLIyl0 (GOPMYIHPOBKY, TO, HEpenucChIBas €ro, cieayer oOllue JaHHble 3aMEHUTb
KOHKpPETHBIMHU, B3STBIMH M3 CBOEro BapuaHTa. He creqyer mnpucTynaTte K BBIIOJHEHHUIO
KOHTPOJIBHOTO 3aJaHus, HE pEIMB JOCTATOYHOTO KOJIMYECTBA 3aJad IO Marepuaiy,
COOTBETCTBYIOILIEMY 3TOMY 3afaHuio. OTBIT MMOKa3bIBAET, YTO YaIlle BCETO HEYMEHME PELIUTh TY
WIM MHYIO 33/1a4y BBI3BIBAETCS TEM, YTO CTY/IEHT HE BBIIOJIHUII 3TO TpeOOBaHHE.

5. Bce 3amaHus nomkHBI OBITH BBUIOKEHBI Ha CalWT JUid TNPOBEPKH IIperojaBaTeieM B
COOTBETCTBYIOILIEM Pa3zeiie AUCIUIIINHBI.

Kpurepun onenkmn:
- OIIEHKAa «3a4YTEHO» BBICTABJISETCS CTYICHTY, €CIHM TPaBUIBHO BBITOJHEHO He MeHee 70 %
3aJaHui;
- OIIEHKA «HE 3a4TCHO» BBICTABISIETCS CTYIEHTY, ©CJIH TMPaBWJIBHO BbIMOMHEHO MeHee 70 %
3aJJaHUH.

7.2.3. lIpoBepsiemoe 3aganune 3 mo reme ""Paapl’

(naumenosanue oyeHouHo20 cpeocmsa)




TunoBble npuMepsbI 3aJaHNI
3amaua Ne 1

HCCJ’IGI{OBaTB CXOAUMOCTD YHUCIIOBBIX PAI0B Zun
n=1

No OOmuii unen psana U
2
1 a) (3n+2)!;6) (n+2j ;B) In2(1+ij;r) (_1)n+1'(2n+1)
10" 3n-1 2n n(n+1)
Inn z 1 (on Y
2 —3;0)e"-1;B) ————; -1) -
Y : ® n(ininny’ 0 (-1 2n+1j
1 C1en (2n-1)2 (1)
3 B . .
2 JnZion’ ) sin n? 2) (3n+l} +T) In(n+1)
1 r n3"? n N
4 . 6) n-arct : 1) (-1
D oner O A s 0 C g
. 1- cos\/_ 1.3-5.(2n-1) [4n—1)” (1)
LI Sl Gl i’ PR i) PN
n+n-1" 3"(n+1) 3n+2 nin(n+1)
n+3 77 n Y (-1
6 ; 0 ; ;T) —————
V2 niry (4n+3j Yt 2n+3
. n-2 n’ n+1 r
7 ;6 ; ; —
VN5 % (hr2) B)[ n j 70 (1) cos e
n.3 2 n+l _ n+1_ 3
g R . \/n_;B)z Ly CUn
(n+1){n+4)" " (n+1) n" 2"
n n+1
. o sin56) 1-4-7,_(13n—2);B)[ n ) -y :
4" 2"nl 4n+1 (2n-1)
2 2n+1 n
10 ) —;6) 1 ;B)( d j ;1) )
5n+1" " (3n) 3n+1 nin2n
6 n" 1 n N+1
11 a) 4n2_9;6) H;B) n!-S|n2—;r) (-1)"- m
1 Jn 1+n . siny/n®
12 .6 : 1) (-1
) (n+2)|n(n+2)’ ) n®+1’ )(1+n j 0 () nvn
13 a) n- tg o ; 0) arcsm% B) 22+1,r) (2” E:j;fw .
1 10\ 1 1 (1)
“6) l1+=1 —=- .
14 Y Jn+1’ )[+nj 6”’B)nln2n’r)n+co{ 2 )
Jn+4
n’ 3 L
15 2 6)(n+2J . 3) n3/n )( 1) (2n+1).
n2+17 " (3n-1 3"+2° n(n+1)
3 2
16 2 3, 5) (3n+2)!;B) (n!z 1) (1) 1

5n° +2 10" 2" ninnvInIlnn




No OOmmii unen psaga U
g . _100en (1+n?) o (2n-1Y
Y VY @y Y (1+n3J 0 () (3n+2j
iUn 6"(n’ —1) ( jz" (-1
18 .6 ry L
Y (n+1/n’ L  Jn an-1) " nv/n
19 2) 2™e ”-6)[”“) 1, )tg— r)( 1o
n 2 n!
(-1)'sin-"—
20 1 3 n-2 ~ 2Jn
Y Gn+a)inien+3) nisin 25 2) \/_(2 +1] SR

3amaua Ne2

o n
Haittn mHTEpBaN CXOOUMOCTH CTENEHHOIO psAaa Zanx

. MccnemoBath CXOOUMOCTH pdaaa Ha

n=1
KOHIIAX MHTCpPBAJa
Ne Koa¢ppunuenr a, Ne Koa¢ppunuenr a,
1 11
N 3 (n+1)4 5 n_5 2) ni: 6) (n +1)
n! 2"
2 n 12 3
2) — 2 50 — N
n(n+ n (1) (e
3 2n) 1 13 n 5
»@ho (n+2)in(n+2) ) —— .
n n+2)In(n+ Jen-1)-3" " 7 (n+1)
4 3"n! 1 14 J_ 3"
; 0 ;0
) (n+1)' ) n10™* )9 3n
5 n 1 15 1 4
6 — = _16)10
2 3"(n+1)’ s 2 n(n+1) )
6 5 n®+1 16 (n+1)y +1)' [ 1}
= 6) —= ;0) In| 1
a) %,6) 7 a) o ) In =
7 n 3 17 5
1 1 hd
) [1+—J 16) L= arcty - o3
n 3""'n a) ; 0) 5
n! (n+1)
8 5 18 2
g N+l : n g a) nisin = ; 6) (n+1)
3"(n+2)" " (n+1) 2" 2"
9 n 19 . - n
) i) 0 1);6)J =
[ @n-1) (1 | (2n-1):3
10 n+2 n! 20 5" 10"
;0 =
n(n+1) ) (n+1) AR Jn

3amgaua Ne 3




BpluuciauTe OnpenescHHbli MHTETpall If(X)dX ¢ touyHocteio 10 0,001 myrem pasnoxkeHus

HO,I[BIHTGFpEUIBHOﬁ (I)yHKHI/II/I B CTEIICHHOM pAaa U NOYJICHHOI'O HHTCIPUPOBAHUA IMOJYUYCHHOT'O psaa

b

0

HaiiT Tpu mepBBIX, OTIMYUTENBHBIX OT HYJS, WIEHA Pa3jI0KEHHs B CTEIICHHOW P peIleHHE
y = y(X) auddepenrmansroro ypasuenus y' = f(X,y), yronersopsromero ycnosuio y(0) =y,

No Oyuxius f(x), b Ne Oynxius f(x), b
B 1-e™

1 e -1 11 . 0,1

sin 0,5x 1

2 ' ! Oa5 12 D 1 115
X V27+x3

3 sin(xz);l 13 In(l+x/%;1

4 cos+/x: 0,5 14 e ¥ :0,.2
1 1

5 ;0,1 15 —1

8+ x® Y16+ x*
6 arctg(x?); 0,75 16 cos(4x?); 1
(2
7 %ﬁ();o,s 17 Jxsinx; 1
-2X

8 e -1.01 18 e 0,1
X

9 xe 2’ :05 19 sin(lOOxz); 0,1

10 xln(l—xz); 0,5 20 l1-e 2 0.4

X
3amaua Ne 4

Ne y'=t(xy); v, Ne y'=t(xy); v,
1 y'=cosx+Yy?; y,=1 11 y' =2x"+y?; y,=0,1
2 y'=e*+y*; y,=0 12 y' =4x-01y?; y,=1




Ne y'= (% Y); ¥, Ne y'=f(xy); v,

3 y'=y+y*; ¥,=3 13 y =x>+y*; y,=1
4 y' =2’ —xy; y,=0 14 y'=x*+02y; y,=1
5 y =sinx+y?; y,=1 15 y' =xy+Yy?; y,=0,1
6 y'=e+y; y,=4 16 y'=2x-y?; y,=0
7 y =x2+y%; y,=2 17 y' =x*—xy; y,=0
8 y'=sinx+05y%; y,=1 18 y'=2x-01y*; y,=2
9 y'=2¢e’ +xy; y,=0 19 y'=x-4y; y,=1
10 y =x+x"+Yy% y,=5 20 y' =x"-2y?; y,=0

3amaua Ne 5

Paznoxute B psg dypbe nmepuoanyecKylo (QYHKLHUIO, 3aJlaHHYI0 Ha IOJIyIIEpHOe
cuHycaM uiu 1o xocunycam. Iloctpouts rpaduk GyHKIMM U rpaduK CyMMBI MOJTYYEHHOIO psaa

[0,1] ro

dypre.
N ()
1 . Vs
l+sinx, 0<x<—;
f (x) _ 10 KOCUHYCaM
0, Z<x<nr.
2
2
0, OSXSE;
f (x) _ 2 10 CUHYCaM
—cosx, L <x<z.
2
3 T
0, 0< XSE;
f (X) = 110 KOCUHYyCaM
. T
—SINn X, ESXSE.




Ne f(x)
4 0, OSXSE;
f (X) _ 2 110 CUHYCaM
COSX, —<x<7r
5
sin X, 0<x<—
10 KOCHHYCaM
0, Z<x<n
2
6
1+ cosx, O<x<—
2 0 CUHyCaM
0, L<x<n
2
! 0<x<Z:
T2 10 KOCHHYCaM
COS X, —<x<7r
8 0, O<x<—
10 CHHYCaM
—sin X, T <x<n.
2
9 0<x z
F(x)= 0. 0= 2’ 110 KOCHHYCaM
— COS X, —SXSH.
2
1
0 0, 0<x<”Z
f (x) _ 2 10 CHHyCaM
sin X, T <x<n
2
11
1-sin X, OSXs%;
10 CHHYyCaM
(=] Y
0, —<x<r«
2
12 0, OSXS%;
10 KOCHHYCaM
f(x)= i Y
—COSX, —<Xx<r.
2
13
1-cosx, O<x<%
10 CHHyCaM
f(x)= 4
0, Z<x<
2
14

MO0 KOCMHYCaM




o f(x)
15 . 0<x<Z
1-sinx, 2
. (X)z{o : 10 CHHYCaM
T<x<n
2
16 1—sinx, osxsg; 10 KoCHHYCaM
f(x)=
0, %Sxﬁﬂ'
17 0, 0<x<Z;
. (X) _ 2 I10 CHHYyCaM
1-cosx, %SXS”
18
0,0<x<”:
f (X) _ 2 10 KOCMHYyCaM
1-cosX, %SXS”
19 0, 0<x<”:
f(x)= 2 o eI
1-sinx, Z<x<z
2
20
0, 0<x<”:
f (X) _ 2 110 KOCHMHYCaM
1-sinx, %SXS?Z’

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA

ITpoBepsiemoe 3amanue 3 mo Teme "Psaapl’ BBIMOJHSETCS CTYAEHTAMHM CaMOCTOSITEIbHO U
JIOJKHO OBITh CIIaHO NPETIOaBaTell0 Ha MPOBEPKY B cucreMe «PocauctanT» 10 3a4€THOM Helenu.
Ha BeImonHeHne npoBepsieMoro 3afaHusi oTBoguTcs 25 yacoB. HoMepa BapraHTOB NMpOBEPSIEMBIX
3a/laHuil ONpeAeNAIoTCA ¢ MOMOIIbIO TabIUIB! 1, MpUYeM HOMepa BapHaHTOB KOHTPOJIbHBIX 3a/a4 |
U 4 HaxonATCs MO NepBoi OykBe (paMuiIuu CTyAEHTa; HOMEpa BapMaHTOB KOHTPOJIBHBIX 33714 2 U 5
HaXOJATCS 10 MepBOil OyKBe MMEHM CTYAEHTA; HOMEp BapHaHTa KOHTPOJIBHOM 3a7auu 3 HaXOAUTCA
10 NIepBOil OyKBE OTUECTBA CTYJECHTA.

Taomuua 1
byksa A B B r I E.E xK,3 " K JI
Ne Bap. 1 2 3 4 5 6 7 8 9 10
byksa M H,IO 0.4 I1 P4 cuI | T, Yy (ORC] X101
No Bap. 11 12 13 14 15 16 17 18 19 20

[Ipn BBIMOTHEHWUW TMPOBEPSEMOTO 3aJaHUS HEOOXOJWMO CTPOTO MPHUIAEPKUBATHCS
VKa3aHHBIX HIDKE TMpaBuil. PaboThl, BBIMONHEHHBIE 0€3 COONIOJCHUS JTUX TMpaBWI, HE
3aUMTHIBAIOTCS M BO3BPAIIAIOTCS CTYACHTY JUIs IEpepabOTKH.

1. Kaxpnoe mpoBepsieMoe 3a/laHue JODKHO OBITh BBIMOTHEHO B OTHAEIBHOW TETpagul B KIETKY
CHHUMH WM YEPHBIMU YCPHUIIAMH.
2. B 3aromnoBke paboThl Ha OOJIOKKE TETpajl JOJDKHBI OBITH SICHO HamucaHbl (paMumusi, UMsS U
OTYECTBO CTY/CHTA, Ha3BaHWE IUCITUIUIMHBI, HOMEDP MPOBEPSEMOTO 3aJIaHMs; 37IeCh KE CIICIyeT
yKazaTh Ha3BaHHME Yy4yeOHOro 3aBeleHUs. B KoHIe paboThl clieqyeT TMOCTaBUTh ATy €ro
BBITIOJTHEHHS M TIOJIITUCH CTY/ICHTA.



3. B paboTy n0KHBI OBITH BKIIIOUEHBI BCE 3a/1a4M, YKa3aHHBIE B 33JJaHUHU, CTPOT'O 110 TOJI0KEHHOMY
BapuaHTy. Pemenus 3agad Hafgo pacronaraTth B IOPSIAKE BO3PACTaHUS MX HOMEPOB.

4. Ilepen pemieHUEM Kak101 3a71a4u Ha/10 MOJIHOCTBIO BhIIMCaTh €€ ycioBue. Eciin ycnoBue 3a1aun
uMeeT oOLIyl0 (OPMYIHPOBKY, TO, HEpenuChiBas €ro, cieayer oOllue AaHHbIE 3aMEHUTb
KOHKpPETHBIMHM, B3STBIMH M3 CBOEro BapuaHTa. He ciegyer mnpuctynaTe K BbIIOJHEHHIO
KOHTPOJIBHOTO  3aJaHus, HE PEIIMB [JOCTaTOYHOIO KOJMYECTBA 3aJad [0 MaTepuaiy,
COOTBETCTBYIOILIEMY 3TOMY 3afaHHio. OIBIT [MOKa3bIBAET, YTO YaIE BCETO HEYMEHME PELIUThH TY
WIN MHYIO 33/1a4y BBI3BIBAETCS TEM, YTO CTYAEHT HE BBIIIOJIHUII 3TO TpEOOBaHHUE.

5. Bce 3amaHusi J0KHBI OBITH BBUIOKEHBI HA CaWT Ui TPOBEPKHM MPENoJaBaTeNieM B
COOTBETCTBYIOILEM Pa3zeiie JUCIUILINHBI.

Kpurepun oneHku:
- OLIEHKA «3a4YTEHO» BBICTABJISETCS CTYJEHTY, €CJIM MpPaBUIBHO BBINTOJHEHO HE MmeHee 70 %
3aJaHul,
- OLIEHKA «HE 3a4YTEHO» BBICTABIISICTCS CTYIEHTY, €CJIM MPaBWIbHO BbIOJHEHO MeHee 70 %
3aJlaHni.

7.2.4. IIpoBepsiemoe 3aganue 4 mo reme

"Teopusi BepOATHOCTEH M MaTeMaTHYecKas CTATHCTHKA'
(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

Tunosbie npuMepsbI 3aaHUH

Sagaua 1.
Pemmte 3amaqy, NCTIOIB3YysI TEOPEMBI YMHOKECHUS U CIIOKCHHS.
B onnoit kopzune N ¢uoneroBeix 1 M 3enenbix KyOuka, Bo BTopoit — V ¢uonetoBbix u C
3eJIeHBIX. BBITACKMBAIOT TIO OJTHOMY KYOUKY M3 KKIOW KOp3uHBI. OIpenennTe BePOITHOCTh TOTO,
YTO OHU PA3HOTO LIBETA; OJIHOTO IIBETA.

Ne N M \Y c
1 5 6 3 5
2 10 12 5 6
3 2 3 4 5
4 4 6 / 8
5 5 6 7 9
6 9 8 5 6
7 4 3 6 5
8 4 2 3 6
9 2 5 9 8
10 7 5 6 8
11 5 5 6 4
12 4 4 3 3
13 4 5 5 4
14 6 6 6 6
15 2 3 4 7
16 3 6 5 4
17 2 5 8 7
18 9 5 6 4
19 8 5 4 7
20 5 6 3 4




Pemmre 3amauy Ha moBTOpsrolIuecs COOBITHUS (MCHOJB3YS JOKalbHYIO Teopemy Jlammaca

WJIM MHTETpaIbHyI0 TeopeMy Jlaraca).

Nmeercs N notepeiinbix Owiietuka. BepoATHOCTh BBIMIpaTh MO KaXKIOMY paBHA P.

3agaua 2.

Onpenenure, 9TO BBIUTPAOT OT M1 10 M2 MPHOOPETEHHBIX OUIIETHKA; POBHO M OWIIETHKOB.

. HY)KHO BBIYUCIIUTbG AOBCPUTCIIBHBIC WHTCPBAJIBI JJII OLUCHKH MAaTEMAaTHYCCKOTO OKHUIaHHA m

Ne N B ma mz m
1 100 0,1 40 50 30
2 150 0,2 100 120 40
3 120 0,3 60 100 45
4 125 0,1 75 100 50
5 200 0,15 150 175 55
6 250 0,25 50 150 62
7 400 0,1 200 250 48
8 350 0,05 250 300 89
9 175 0,2 100 125 101
10 220 0,3 100 125 150
11 250 0,1 100 125 175
12 230 0,5 100 125 200
13 240 0,6 100 125 224
14 270 0,2 200 250 89
15 170 0,1 100 150 90
16 180 0,1 100 130 45
17 210 0,1 150 160 40
18 260 0,4 50 100 15
19 310 0,3 75 250 95
20 400 0,15 150 250 200

3amaua 3.

Haubt 00bem BbIOOpKH N BBIOOpOYHAs cpenHsist X , Cpe/iHee KBaJpaTHIHOE OTKIOHEHHE O

HOPMAJIbHOI'O pacClpeaciicHusd ¢ HaICKHOCTBIO 0,95

HcxonHble JaHHBIE

Ne

1 X =75,17 o =6 n=36
2 X =75,16 o =7 n=49
3 X =75,15 o =8 n=64
4 X =75,14 o =9 n=81
5 X =75,13 o =10 n=100
6 X =75,12 o =11 n=121
7 X =75,11 o =12 n=144
8 X =75,10 o =13 n=169
9 X =75,09 o =14 n=196
10 X =75,08 o =15 n=225
11 X =75,07 o =16 n=256
12 X =75,06 o =17 n=289
13 X =75,05 o =18 n=324
14 X =75,04 o =19 n=361
15 X =75,03 o =20 n=400
16 X =75,02 o =21 n=441




17 X =75,01 o =22 n =484
18 X =75,00 o0 =23 n=529
19 X =74,99 o =24 n=576
20 X =74,98 o =25 n=625

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA

IIpoBepsiemoe 3ananue 4 o teMe "Teopust BepossiTHOCTEN M MaTeMaTU4yecKash CTaTUCTHUKA'
BBITMOJIHAETCS CTYJCHTAMH CAaMOCTOSTEIILHO M JIOJKHO OBITh CAAHO MPENoJaBaTello Ha IPOBEPKY B
cucrteMe «PocaucranT» no 3au€tHoi Henenu. Ha ero BeimosiHeHue otBoautcs 25 vyacoB. Homepa
BapHAHTOB KOHTPOJIbHBIX 3a]1a4 ONPEIENISIOTCS ¢ MOMOLIbI0 TabIuIbl 1, mpruueM HOMep BapuaHTa
KOHTPOJbHOM 3amaun 1 HaxoguTcs Mo mepBoi OykBe (GaMHIMHM CTYJIEHTa; HOMEp BapHaHTa
KOHTPOJIbHOM 3a/ladydl 2 HaXOAWUTCA IO IMepBoi OykBe HMMEHM CTYACHTa; HOMEp BapHUaHTa
KOHTPOJIBHOH 3a/1a4u 3 HAXOAUTCS 110 TIEPBOi OYKBE OTYECTBA CTY/ICHTA.

Tab6muna 1
Byksa A b B r i EE | X3 )54 K )
Ne Bap. 1 2 3 4 5 6 7 8 9 10
BykBa M HIO | 0,4 I PY | C1II | T, v dD | X]II
Ne Bap. 11 12 13 14 15 16 17 18 19 20

IIpy BBINOJHEHUH TPOBEPSEMOIO 3aJaHUsA HEOOXOAMMO CTPOro HPUIEPKUBATHCS
yKa3aHHBIX HIDKE TpaBWI. PaboThl, BBHINOJHEHHBIE 0€3 COOMIOACHUS JTHX NpPaBUJ, HE
3a4MTHIBAIOTCS U BO3BPAILAIOTCS CTYIEHTY JJIs IepepaboTKH.

1. Kaxpnoe npoBepsieMoe 3ajlaHu€ JODKHO ObITh BBINOJIHEHO B OTAEIBHOW TETpagu B KIETKY
CUHMMH WM YEPHBIMU YEPHUIIAMH.

2. B 3aronoBke paOoThl Ha OOJOXKKE TETPaaul MOJDKHBI OBITH SICHO HAamHMCaHBI (paMuiIns, UMs H
OTYECTBO CTYJEHTa, Ha3BaHUE NUCLUIUIMHBI, HOMEpP MPOBEPSIEMOro 3aJaHMsl; 3/1eCh XK€ CIeIyeT
yKa3aThb Ha3BaHHUE Yy4eOHOro 3aBeleHHA. B KoHIe padoThl cieqyeT IOCTaBUTh JaTy €ro
BBITIOJIHEHMS U MTOAIINCH CTYJEHTA.

3. B paboTy n0mKHBI OBITH BKITFOUEHBI BCE 33/1a4H, YKa3aHHBIE B 3aJJaHUH, CTPOTO 110 TIOJI0KEHHOMY
BapHaHTy. Pemenus 3agad Hago pacrosnaraTh B MOPSAKE BO3PACTaHUSA UX HOMEPOB.

4. Ilepen pemieHHEM KaxI0M 3aa4u HaJI0 MOJHOCTBIO BIUCATH €€ ycioBue. Eciu ycioBue 3agaun
uMeeT oOLIyl0 (OPMYIHPOBKY, TO, MEpenuchiBas €ro, cieayer oOllue AaHHble 3aMEHUTb
KOHKpPETHBIMH, B3SITBIMH M3 CBOEro BapuaHTa. He ciegyer mnpucTynarte K BBIIOJHEHHUIO
KOHTPOJIBHOTO  3aJaHus, HE PEIIMB JOCTaTOYHOIO KOJMYECTBA 3aJad [0 MaTepuaiy,
COOTBETCTBYIOILIEMY 3TOMY 3afaHuio. OTBIT MMOKa3bIBAET, YTO Yallle BCETO HEYMEHME PELIUThH TY
WIN UHYIO 33/1a4y BBI3BIBAETCS TEM, YTO CTY/IEHT HE BBIIOJIHUI 3TO TpeOOBaHHUE.

5. Bce 3amaHusa nomkHBI OBITH BBUIOXKEHBI Ha CalWT Ui TNPOBEPKHU IPENOJIaBaTeleM B
COOTBETCTBYIOILEM Pa3zeiie JUCIUIIINHBI.

Kputepun onenkmn:
- OIIEHKAa «3a4YTEHO» BBICTABJISETCS CTYIEHTY, €CIM TPaBUIBHO BBITOJHEHO He MmeHee 70 %
3aJaHui;
- OIlEHKa «HE 3a4YTEHO» BBICTABISIETCS CTYICHTY, €CIM TPaBWIHHO BHITIONIHEHO MeHee 70 %
3aJJaHuH.




7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA

AUCHHUITINHbI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 3

Bomnpocekl Kk 3xk3aMeny

Kakue ypaBHeHus Ha3piBatoTcs auddepennnansueivMu. [Ipumep.

Uto Ha3biBaloT penienreM quddepeHnuansuoro ypasaenus. [pumep

UTo Ha3bIBAIOT HAYAIBHBIMU YCIOBHSIMH JUTsl T depenimanbioro ypapHenus. [Ipumep

UTo Ha3bIBAIOT OOIIMM penieHueM s JudepeHnanbHOro ypaBHeHus (n-0ro mopsijaka)

Teopema Komm o cymectBoBanuu pemenus quddepeHnnaibsHoro ypaBHeHus 1-oro nopsaka

Jlnddepennnanpabie ypaBHeHUs 1-0ro mopsiKa ¥ METOIbI OTHICKAHUS UX PEUICHHUS:

Juddepernnanpaple ypaBHEHHS 2-0T0 TOPSIKA, IOIYCKAIOMIME MOHMWKEHUE MopsaKa 1-oro
TUIIa U METOJ, OTBICKAHUs UX PEILICHMUS.

Juddepennnanpaple ypaBHEHHS 2-0T0 TOPSIKA, IOIYCKAIOIINE TMOHMKEHUE TMOPSAIKA 2-0T0
TUIIa ¥ METOJ OTBICKAHUS UX PELICHHUS.

Juddepennnanbabie ypaBHEHUs 2-0T0 MOPSJIKA, JOMYCKAIOUIUE MOHWKEHHE MOpsiaKa 3-ero
TUTIa 1 METOJI OTBICKAHUS UX PEIICHUS.

10

JIuneitnble opHOpojaHble AuddepeHLnanbHble ypaBHEHHS N-0ro MOpsijKa, CBOWCTBA €ro
[peLICHM.

11

Ctpykrypa obmero pemenust JIO/Y n-oro nopsinka.

12

Omnpenenenue JNTUHEWHON 3aBUCUMOCTH (YHKIUN. YCIOBHUS JWHEHHOW 3aBHCHUMOCTH H
ITHEHHOW He3aBUCUMOCTH IBYX ()YHKITHIA.

13

Omnpenenurens BpoHCKOro u ero cBOMCTBaA.

14

JluHeWHBIE OAHOPOIHBIC AU(PEpPeHIINATHHBIC YPaBHEHUS BTOPOTO MOPSJIKA C ITOCTOSHHBIMU
KodhdUITMEHTaMH.

15

CrpykTypa oOIIEro pemieHus JTUHEWHBIX OJHOPOJHBIX JH(QepeHInanbHbIX YpaBHEHUS
BTOPOT0 MOPSAKA C MOCTOSHHBIMU K03 pHiIeHTaMu.

16

XapakTepucTUYecKkoe ypaBHEHHWE I JIMHEWHBIX OJHOPOAHBIX AU depeHIInaTbHbIX
ypaBHEHHUSI BTOPOTO MOPSIKA C TOCTOSIHHBIMHU KO3 (UIIMEHTaAMH.

17

Bun oOmiero pemieHus JUHEHHBIX OJHOPOJHBIX AU((EpEeHIMANBHBIX ypaBHEHHUS BTOPOIO
MOpsJIKa C OCTOSTHHBIMU KO3 @UIIMeHTaMu JUIs CIydaeB, KOI/la KOPHU XapaKTepUCTHYECKOTO
YpaBHEHMsI e CTBUTENIbHBIE PA3JINYHbIE YHCIIA.

18

Bun obmiero pemieHus JTUHEHHBIX OAHOPOAHBIX UG (EepeHIINATbHBIX YpaBHEHUSI BTOPOTO
Mopsiika C HOCTOSHHBIMU KO3 GUIIMEHTaMH JJIs CIIydaeB, KOTrjqa KOPHU XapaKTepUCTHUECKOTO
ypaBHEHUsI JEHCTBUTEIBHBIE OJIMHAKOBBIEC YUCIIA.

19

Bun obmiero pemeHus JUHEHHBIX OJHOPOAHBIX AU (dEepeHIINaTbHBIX YpaBHEHUS BTOPOTO
MopsiiKa C OCTOSHHBIMU KO3 (GUIIMEHTaMH JAJIs CIIydaeB, KOTrja KOPHU XapaKTepUCTHUECKOTO
ypaBHEHUSI KOMILUIEKCHBIEC YUCIIA.

20

JInHeiinbIe HCOIHOPOJHBIC ,[[I/I(I)(I)CPCHLII/I&HLHBIC YpaBHCHH N-0ro nopsgaKa.

21

Ctpyktypa oOlIero pemeHus JUHEWHbIX HEOJHOPOIHBIX NH((epeHInalIbHbIX ypaBHEHHUS N-
Oro Mnopsijika.

22

MeTo/ BapuaIuu MpOU3BOIBHBIX MOCTOSHHBIX JUISI OTHICKAHUSI YACTHOTO PEIICHUS JIMHEHHOTO
HEOTHOPOTHOTO MU PEepeHIMATEHOTO YPaBHEHUSI BTOPOTO MOPSIIKA.

23

IIpaBast yacth cnienmansHoro Buga JIH/IY 2-oro nmopska ¢ mocTOsTHHBIMH KO PHUIIMEHTAMHU.




24

Metona HeonpeaeIeHHBIX KO (DHUITMEHTOB I OTHICKAHUS YACTHOTO PEIICHHS HEOTHOPOIHOTO
muHeHOTO  Mu((EepeHIMaTBFHOTO  YpaBHEHHMSI BTOPOTO MOpSAKAa C TPaBOH  YacThIO
crennajJbHOTO BHIA.

25

[TpeoOpasoBanue Jlannaca

26

OpuruHansl 1 UX n300paskeHus

27

CroiicTBa mpeoOpa3oBanus Jlammaca

28

Tabnuiia OpuruHaIOB U N300pKEHUN

29

O6parHOe npeoOpaszoBanue Jlammaca

30

Teopembl pa3noKeHus

31

OneparnoHHBINA METOJT peIIeHUs JUHEHHBIX Tu((epeHIInaIbHBIX YPABHEHUH U UX CUCTEM

32

Uto Takoe umucnoBoil psa. I[lpumep. Uto HaszwiBaeTcsa cymmoin psana. Kakoil psn HasbIBaeTcs
CXOJIAIIMMCS, KaKoM pacxoasiumcs. beckoneuHasi reoMeTpuyecKas nporpeccus U ee cymma

33

HeoOxonuMblil IpU3HAK CXOAMMOCTH YMCIOBOrO psna. Kak ero MoXHO HMCHOJIb30BaTh JUls
MCCIIEOBAHMSI CXOIUMOCTH psifa

34

/locTaTouHble MPU3HAKA CXOAMMOCTU PSIOB C IOJOXKUTEIbHBIMU YI€HaMH (CpaBHEHUS,
lanambepa, pauKanbHBIN, HHTETPAIbHBIN). [IprMepbl

35

BHakouepenyromuecs psaael. Teopema JleiiOHHUIA U €€ HCIONB30BAHKUE IS MPHOIMKEHHBIX
BBIUMCIICHUI CYMMBI psijia

36

3HaKOHepeMeHHHC PpAAbL. HOCT&TO‘IHLIC INpU3HAKKU CXOJHUMOCTH. AOcontoTHasg u YyCJIOBHAA
CXOAUMOCTB

37

CTerneHHOM pAd. I/IHTepBaJ'I CXOAUMOCTHU CTCIICHHOI'O pAJid, painyC CXOOANUMOCTH, KaK €Iro HaWTH

38

Psner Teiinmopa m Maxiopena mnst ynkuuu f(x). Ilpumepsr ans Gynkmumit: cos(x), sin(x),
In(1+x), exp(x).

39

licnonp30BaHuWe pSIOB AN BBIUMCICHMA NPUOMMKEHHBIX 3HAYEHUN  QyHKOMA U
OTpPEIETICHHBIX HHTETPAJIOB C 33JaHHON TOYHOCTHIO

40

Tpuronomerpuueckuit pan. Koaddunuentsr Oypoe, psin Oypoe ans GyHKIUM ¢ nepruogom 2 n

41

Paznoxxenne B pag Dypbe YETHBIX U HEYETHBIX NEPHOAMYECKUX QYHKINUN

42

DyHKIMOHANBHBIN psasl. O0IacTh CXOMMOCTH psijia.

43

CBOMCTBa CTEIIEHHBIX pAAOB

44

lcnonp30BaHuEe pSIOB AJIE  OTHICKAHUS NPUOIMKEHHBIX peleHuil aud@epeHuanbHbIX
ypaBHEHUN

45

Y crosue Aupuxie i GyHKIUN

46

Y cnoBue cxoquMocTH psiia Dypbe K QYHKIUU, JUISI KOTOPOUM OH 3aIKCcaH

47

Koadduunents Dypre, psg Pypbe 11 GyHkuuit ¢ nepuogom T

48

Paznoxenue B psg Pypbe HENEpUoInIecKux pyHKIui

49

OpTtoroHanbHble Ha oTpe3ke [a; b] dynkun

50

DopMyIibl KOMOMHATOPUKHU

51

Uto Takoe wucnbiTanue, coObiTHe. [lpumep. Kakue coObITHS Ha3bIBalOT CllydallHBIMH,
T0CTOBEPHBIMU, HEBO3MOXKHBIMU. [Iprmep

52

Kakre coObITHS HAa3BIBAIOT HCCOBMCCTHBIMH, HC3aBUCUMBIMU. HpHMep

53

Uto Takoe cymma coObITHi, TpousBeaeHne coObiTuil. [Tpumep

54

Kakre coObITHS HAa3BIBAIOT IMPOTHUBOIIOJIOKHBIMH. HpI/IMCp

55

Uto Takoe moHas rpyiia coOwITHi. UTO Takoe QJICMCHTAPHBIC NCXOAbl UCITLITAHUS. HpI/IMCp

56

UTo Takoe OTHOCUTENIbHAs 4acTOTa COOBITHS, B YEM 3aKJIFOYAETCsl CBOICTBO YCTOWYMBOCTU
OTHOCHUTEJIbHBIX YaCTOT, YACTOTHOE OTIPEJIETICHNE BEPOSITHOCTH COOBITHS

57

Knaccuueckoe ormpenenaeHre BeposTHOCTH coObiTuss. [lpumep. CBoiicTBa BEpOSTHOCTH
COOBITHUS

58

Y cioBHas BCPOATHOCTD. BepOHTHOCTL MPOU3BCACHUSA COOBITHIA. BepOHTHOCTL MIPOU3BCACHUA

He3aBUCHUMBIX coObITHil. [Tpumep




59

BeposTHOCTH CyMMBI HECOBMECTHBIX COOBITHI. BEpOsSTHOCTH CyMMBI COBMECTHBIX COOBITHH.
[ Ipumepsl

60

[ToBTOpHBIC HE3aBUCHMBIE UcTibITaHus. Popmyna beprymnu.

61

ACUMIITOTHYECKHE (DOPMYITBI.

62

CrnyuaiiHas BesinunHa. J{uCKpeTHbIE M HETIPEPHIBHBIE CilydaiiHble BelnuuHbl. [Ipumep

63

3aKOH pacnpeieseHUs] JUCKPETHOM CiiydyallHOW BeIM4YUHEL. [Ipumep

64

UrcioBbie XapPaKTCPUCTHKHU CHy‘-IB,fIHBIX BCIIMYHH (MaTeMaTI/I‘-IGCKOe OKHUJaHue, NUCIICPCHUs,
CPEAHEC KBAAPATHICCKOC OTKHOHCHI/IC). Yro oHHN XAPAKTCPU3YIOT U KaKOBBI UX CBOMCTBaA

65

Kak HailTu MaTeMaTH4YeCKOe OKUJIAHUE U JUCIIEPCUIO JUCKPETHOM CIIy4yalHOW BEJIMYMHbI

66

DyHKIUS pacipeesieHus] BeposTHOCTeH F(X) 1 IIIOTHOCTh pacnpenenenus BeposTHocTell f(x)
HETPEPHIBHOW CIIy4allHOW BEJIMYMHBI, UX CBOMCTBA

67

MareMaTuuecKoe 0KMIAHUE U TUCIIEPCUs] HENIPEPBIBHOW CIy4allHON BEIUYMHBI

68

Kak HaWTH BEpPOATHOCTH IONAAAHUSA CIIy4alHOW BEJIMYMHBI B 3aJaHHBIM HMHTEPBAJ, €CIIH
M3BECTHA IUIOTHOCTH pacnpeseneHus BepostHocTed f(x). UTo reomeTpuyecku BbIpakaeT 3Ta
BEPOSITHOCTH

69

HopManbHblii 3akOH pacmpeneneHusi, Tpaduk TIJIOTHOCTH PpACHpPEICIICHUs, YHCIOBBIC
XapaKTePUCTUKU

70

Kak HaiiTH BEPOSITHOCTh TOTO, 4YTO Clyd4ailHas BEIMYMHA C HOPMAJIbHBIM 3aKOHOM
pacripesiesieHus PUMET 3HaYCHHE MEHBIIE 33IaHHOTO X1; OOJIbINE 33JaHHOTO X2; Ha HHTEPBAJIE
(x1,X2) ¢ momomnipio GyHkiuu Jlamnaca

71

FeHepanLHa;I n BH60pO‘IHaﬂ COBOKYIIHOCTH, KaKasd BI>I60pKa Ha3bIBACTCsA pereBeHTaTHBHOﬁ Hu
KaK €C IMOJIYYHUTb

72

Kakxne OLICHKHM Ha3bIBAKOTCA HCCMCIICHHBIMH, COCTOATCIIbHBIMU. Yrto sBuseTcs HeCMCHleHHOﬁ
OHGHKOﬁ MaT.OKHUJJaHusd, TUCIICPCHUHU U KaK UX BBIYUCIIUTD 11O BI)I60pO‘~IHI>IM JaHHBbIM

73

Kakass  3aBUCUMOCTb  MEXIy  BEJIMYMHAMU  HA3bIBAeTCS  CTATHUCTHUYECKOM,  Kakas
KoppemsironHo. [Ipumep Ha rpadukax paccemBaHUs

74

I[OBepI/ITCJII)HI)II\/JI HHTCPBAJI 1JIA BEPOATHOCTU CO6I)ITI/I$I, MarT.OKuaaHus, JUCIICPCUN.

7.3.2. Kputepuu U HOPMbI OLEHKH

Cemectp

dopma
NPOBeIeHUs
MPOMEKYTOYHOM
arTTecTalnu

Kpurtepuu u HopMbI OLleHKH

3 OKk3aMeH HCIIOJIb3YETCS] TEPMUHOJIOTHS.

CryaeHT noydust 3a4€T 10 BCEM
KOHTPOJIbHBIM paboTaM cemecTpa
U IIpU OTBETE Ha OUIIET €ro
coJiep>KaHue PaCKPBITO
TOJTHOCTBIO, MaTepHUaIl U3JI0KEH
IPaMOTHO, B OTIpeAeIEHHON
JIOTHYECKOH
MOCIIEeI0BATEIHLHOCTH, MPABUIHHO
«OTIIMYHOY

[Tokazano ymenue
WJUTFOCTPUPOBATH TEOPETHIECCKUE
TMOJIOKEHUS KOHKPETHBIMHU
npuMepamu. OTBET IpO3BYyYAI
CaMOCTOSTENIbHO, 0€3 HAaBOISIIHNX
BOIIPOCOB, 33/1a4y OuUieTa permi
MIPaBIJIBHO M PAIlMOHATIBHO.
«XOPOIIO» CtyaeHT nmoxy4dun 3a4€T 10 BCeM




Cemectp

dopma
NMPoOBeIeHUs
MPOMEKYTOYHOM
arTecTalnu

Kpurepun u HOpMbI OLIEHKHU

KOHTPOJIbHBIM paboTaM ceMecTpa.
OTtBeT Ha OWJIET YAOBIETBOPSET B
OCHOBHOM  TpeOOBaHMSM  Ha
OLIEHKY "OTJINYHO", HO NpHU 3TOM
MOXeET UMETb CIIeyIOlIHe
HEIOCTATKH: B U3JI0KECHUU
JOTYIIEHbI HEOOJIbIINE TTPOOEITHI,
HE WCKAa3WBUIME  COJEp)KaHHE
OTBETa; JIOMYIIEHbl  OJMH-/IBA
HEI04€Ta, HCIPABICHHBIE 110
3aMeYaHuI0 IK3aMeHaTopa

«YAOBJICTBOPUTCIIBHO»

CryaeHT moiy4yui 3a4€T MO0 BCEM
KOHTPOJIbHBIM paboTaM ceMecTpa.
IIpu oTBere Ha OWJIET HEMOJHO

WIH HEMNocIe0BaTeIbHO
PacKphITO coJiep)KaHue
MaTepuana, HO IOKa3aHo ooiee
MOHUMaHUE BOIIpOCca u

IPOJICMOHCTPUPOBAHBI  YMCHHS,
AJOCTAaTOYHBIC I I[aHBHGfIHICFO
yCBOGHMsI Matepuana. Kmenuch
3aTPYAHCHUA NI AOIYIICHBI
OLIMOKH B ONPE/ICIICHUN TIOHSATHIA,
HUCIIOJIB30BAHNU TCPMHUHOJIOIUH,
UCIIPABJICHHBIC TIOCJIC HABOJISIIUX
BOIPOCOB

«HECYHOOBJICTBOPUTCIIBHO»

CryneHT He Mosydns 3a4€T XOTS
Obl MO OJHOW W3 KOHTPOJBHBIX
paboT cemecTpa WM NPH OTBETE
Ha ouer Habo1at0TCA
cepbEé3Hble MpOOENbl B 3HAHUAX
OCHOBHOTI'0 Marepuajia U3y4eHHON
JUCLUILINHBL, JIOTYILIEHbI
NPUHIMIHUATIBHBIE  OIIMOKM B
BBITNIOJTHEHUH 3aJlaHuil, HE
MIPOJIEMOHCTPUPOBAHbl 3HAHUS U
YMEHUS, JIOCTaTOYHBIE TUIS
NaJIbHEUIIIETO YCBOECHHUS
MaTtepuaia




8. YueOHo-MeTOoqHYecKOe H HH(OPMAIIMOHHOE 00ecneyeHne JUCITUTNINHBI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Ne
n/n

ABTOpBI, COCTABUTEIHN

3arsiaBue (3arojioBoK)

Tun (y4yeOHHK, yueOHOe
nocooue, yueoHo-
MeToauYecKoe nmocoomue,
NPAaKTHUKYM, Ap.)

I'ox m3panusa

KoauuecTBO B
HAY4YHOH
onoamoTeke /
HaumenoBanmne 9bC

HIunaues B.C.

Beicimas matemaruka : yueOnuk / B.C.
nnaues. — Mocksa : UHOPA-M, 2019.
— 479 ¢. — (BpIcmiee oOpazoBaHue). —
www.dx.doi.org/ 10.12737/5394. - Tekcer :
a1eKTpoHHBIN. - URL:
https://new.znanium.com/catalog/product/99
0716

YyeOHuk

2019

9bC
“ZNANIUM.COM”

Pxesckuii C.B.

Bricmrast marematuka : yueonuk / C.B.
P>xeBckuii. - Mocksa : Undpa-M ;
Znanium.com, 2018. - 814 c. - (Beiciee
oOpa3zoBanue). - ISBN 978-5-16-107481-7
(online). - Tekcr : anekTponHkIit. - URL:
https://new.znanium.com/document?id=337
456

YueOHuk

2018

OBC
“ZNANIUM.COM”

Hanunos FO.M.,
XKypb6enko JI.H.,
Huxonosa I A.,
Huxonosa H.B., Hypuesa
C.H.; mox pen. XKypOenko
JI.H. , Huxonosoii I'.A. .

Marematuka : yue6. nocobue /

FO.M. Jlanunos, JI.H. Xypbenko,

I'.A. HukonoBa, H.B. Hukonona, C.H.
Hypuesa ; mox pex. JI.H. XKyp6enko,

I''A. HukonoBoii. — Mocksa : UHOPA-M,
2019. — 496 c. — (Bricmiee oOpa3oBaHue:
BakanaBpuar). - Tekct : 2IeKTpOHHBIH. -
URL:
https://new.znanium.com/document?id=327
832

Y4yebHoe mocodue

2019

OBbC
“ZNANIUM.COM”

Hertspea O.M.,
Kypb6enko JI.H.,

Maremartuka B mpuMepax u 3afadax : yuel.
nocobue / O.M. Jlertspesa, JI.H.

Y4yebHoe mocodue

2019

ObC
“ZNANIUM.COM”




Tun (y4yeOHMK, yueOHOe

Koaun4yecTBO B

Ne nocodue, yue0Ho- HAY4YHOI
ABTOpBI, COCTABUTEJIHN 3arsiaBue (3aroJjioBoK) I'ox n3nanus
n/n MeToauYecKoe nmocoomue, ouoaunorexe /
NPAaKTHUKYM, Ap.) HaunmenoBanue 35C
Huxonosa I'.A., Kypbenko, I'.A. Hukonona, H.B.
Huxonosa H.B., Hypuesa | Huxonona, C.H. Hypuea. — Mockaa :
C.H. NHOPA-M, 2019. — 372 ¢. — (Bsicuiee
obOpasoBanue: bakanaBpuar). - Tekcr :
a7eKTpoHHBIN. - URL:
https://new.znanium.com/catalog/document?
1d=327833
8.2. lonoiHUTe/ILHAS JTUTEpPaTypa
Tun (yueOHuk, yuedHoe KOHH%CTEO i
Ne nocodue, yuedHo- HaysHon
ABTOpBI, COCTABUTEIHN 3arsiaBue (3aroJioBoK) T'ox m3panua ouodoamoreke /
n/n MeTOoanYecKoe mocoomne,
npAKTREYM, Jp.) HaumeHoBanue
’ 9BC
1 | Kyznenos JLA. COOpHUK 3a/1aHUI IO BBICIIEH MaTeMaTHKe. Y4e6GHOe mocobue 2015 3BC
TumnoBsle pacueTsl : yueOHOe mocodue / “Jlanp”
JLLA. Ky3uenoB. — 13-e u3n., crep. —
Cankr-IlerepOypr : Jlans, 2015. — 240 c.
— ISBN 978-5-8114-0574-9. — TekcrT :
3JIEKTPOHHBIN // DNEeKTPOHHO-ONOInoTeYHas
cucreMa «Jlanpy : [caiT]. — URL:
https://e.lanbook.com/book/4549 (nata
oOpamenus: 25.10.2019). — Pexum
JIOCTYTA: JUUIsl aBTOPHU3. MOJIb30BaTeNei
2 | ®umunosa E.E., CepreeBa | Maremaruka: Yuebnoe nocobue / E.E. Y4eOHoe mocodue 2015 3BC
J1.B., Cno6onckas M.H. ®ununoga, /[.B. Cepreena, “ZNANIUM.COM”
N.H.Cnob6oxackas - Bonorga: BUITD ®CUH
Poccum, 2015. - 378 c.: ISBN 978-5-94991-
312-3 - Tekcr : anekrpoHHsbIid. - URL:




Tun (yueOHuk, yueoHoe

Koaun4yecTBO B

Ne nocooue, yueoHO- HayHron
ABTOpBI, COCTABUTEIN 3arsiaBue (3arojioBoK) I'ox n3panus ouoaunorexe /
n/n MeToaH4YecKoe nocooue,
OPAKTHKYM, 1p.) HaumeHoBanue
P » 1P 3BC
https://new.znanium.com/catalog/product/89
9484
3 | benoycona B. U., Bricmias maremaruka. Yacte 1 : yuebHoe YuebGHOe mocobue 2016 3BC
noco6ue / B. U. benoycosa, I'. M. “IPRbooks”

EpmakoBaI'. M.,
Muxanesa M. M. [u ap.].

EpmakoBa, M. M. Muxanesa [u ap.]. —
ExarepunOypr : Ypanbckuii penepanbHblii
yausepcuret, 9bC ACB, 2016. — 296 ¢. —
ISBN 978-5-7996-1779-0. — Tekcr :
AIIEKTPOHHBIH // DIIEKTPOHHO-ONOIMoTeYHAs
cucrema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/65920.html
(mara obpamenus: 25.10.2019). — Pexum
JIOCTYTIA: JIUIsl aBTOPU3UP. TIOTh30BaTENeH




8.3. Ilepeuenb mpogeccHOHANBHBIX 0a3 JaHHBIX U MH(POPMALMOHHBIX CHPABOYHBIX
cucTemM

—OcHOBBI _BbIcHIel W juckperHoit martematuku [/ [llybosuy A.A., Knoukos [O.B.
Crpasounuk / Bonrorpan, 2015. Peoicum oocmyna: http://elibrary.ru

—Jlexuuu o Beiciiei Matemartuke // I'anos B.A., /Jleemepesa P.B. Y4ebGHoe nmocooue. B 2-x
gactsax / bapuayn, 2014. Tom Yacte 1 JluHeliHas anreOpa, aHaJUTHYECKas TE€OMETpPHS,
KOMILJICKCHBIC YHCIIA, PA3JIOKEHHE PALMOHANBHBIX IpoOei, BBeICHHE B MAaTEMAaTUYCCKHI aHAIHN3
(2-e u3nanue, nmepepaboTaHHOE U IOMONHEHHOE). Pescum docmyna: http://elibrary.ru

—Jlekuuu o Beiciiei Matemartuke // I'anos B.A., /Jleemepesa P.B. Y4ebHoe nmocooue. B 2-x
yacTsax / bapnayn, 2014. Tom Yacte 2 JIuddepennnanbHoe ¥ HHTETPATbHOE UCUYUCICHUS, () YHKIIHHA
HECKOJIbKUX TMEPEeMEHHBIX, (YHKIMHM KOMIUICKCHOTO MEPEeMEHHOro, auddepeHIaabHbe
YpaBHEHUS U TEOpHUsl BEpOATHOCTEH (2-¢ m3naHue, nepepaboTaHHOE U JOMOJHEHHOE). Peowcum
oocmyna: http://elibrary.ru

8.4. [lepeueHb MPOrPaMMHOIo0 o0ecneyeHust

Ne HanmenoBanue 110 PexBu3uTHI 10T0BOpPA (1aTa, HOMEP,
n/n CPOK J1eliCTBHS)
1 Windows Jorosop Ne 690 ot 19.05.2015r., cpok
JIeICTBUS - OECCPOUHO
2 Office Standart Jorosop Ne 690 ot 19.05.2015r., cpok
nemctBus - 6eccpouno; Jlorosop Ne 727 ot
20.07.2016r., cpok ACHCTBUSA - OECCPOUHO

8.5. Onucanne MaTepHaJbLHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOM IJs OCylIleCTBJIEHUSsI
00pa3oBaTeILHOIO MPoIecca Mo JUCHUILINHE

HaumeHoBaHuUe 000py10BAHHBIX YYeOHBIX
Ne Ka0MHeTOB, 1a00paTOPHii, MACTEPCKUX U JP.
n/n 00bEeKTOB VISl NPOBeJeHUsI NPAKTHYECKUX U
J1a00paTOPHBIX 3aHIATUH

IlepeyeHb 0OCHOBHOIO 000PYAOBAHMS

Aynmutopus BeOKoH(pepeHIuit.

VY4aeOHass ayauTopus sl TPOBEACHUS
3aHATUI JIEKIIMOHHOTO THMA. YueOHas
ayIUTOpHUSl UISL TIPOBEICHUS 3aHITHUI

CEMHHApPCKOT0 THIIA. YueOHas .
KpaH TCJIICBU3WOHHBIN, IIIUPMBI, ITPOXKCKT H
DKpaH TEJIIEBU3HO , , IPOKEKTOP Ha
ayquTOpHUs e KypCOBOI'O N
1 MITAaTUBE. CTOJN MPENOAaBaTeNbCKUM, CTYINbS
MIPOEKTUPOBAHUS (BBITIOJTHEHUS

npenoaaBaTCjIbCKUC., TpchnapaHT-nepeTsDKKa,

KYpPCOBBIX padboT). YueOHass ayauTopus o
yp P ) YAHUTOP CUCTEMHBIN OJIOK .

HJIA IMPOBCACHU A IpyIIoOBbIX u
WHAWBUAYAJIbHBIX KOHCy.]'IBTaHI/Iﬁ
YueOHas ayauropus il IMPOBCACHUA
3aHATUH TCKYHIEro KOHTPOJIA H
HpOMC)KYTO‘-IHOI\/'I aTTeCTalu.

2 [Tomemenne mia  camocrosaTensHON | CTONBI yYeHHUYECKHE, CTyNbs ydeHnueckue, 1K
pabotsI ctynenTos (I'-401) C BBIXOJIOM B ceTh MHTEpHET



https://elibrary.ru/item.asp?id=26393104
http://elibrary.ru/
https://elibrary.ru/item.asp?id=24259885
http://elibrary.ru/
https://elibrary.ru/item.asp?id=24259885
http://elibrary.ru/

