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COI'NTACOBAHO

3aBeIyIOIIHUN Kad)ezmoﬁ "O6ODVI[OB3HPI€ U TCXHOJOIMY MallIlMHOCTPOUTCIIHHOI'O I'I'[)OI/ISBO,I[CTBElII

« » 20 I. H.IO. Jlornuos
(noonucw) (H.0. Damunus)

YTBEPXIEHO

Ha 3acenmanuu kadenpel  "Beiciias MmaTemMaTuka U MaTeMaTH4ecKoe oOpa3zoBaHue"

(mpotokon 3acemanust Ne 02 ot «12»cetnsiops 2019 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

Lenp ocBOEHUS AUCHUIUIMHBI — OBJIAJCHHE COBPEMEHHBIM alllapaToM MaTEeMaTUKH s
JAIBHENIIET0 UCIOIB30BAaHUS B JIPYIMX OOJIACTSAX €CTECTBEHHOHAYYHOI'O 3HAHMS M JAMCLUUIUIMHAX
€CTECTBEHHOI'0 COJIepKaHUs, MPUOOPETEHHUE TEOPETHUUYECKUX 3HAHUM IO OCHOBHBIM pa3jeliaM
JTUCIUIUIMHBI, TOATOTOBUTh K M3YYEHUI0O U TMPUMEHEHUI0 MaTeMaTUYeCKUX METO/JO0B B
po(heCCHOHATTLHOM JIeATENHHOCTH, K CaMOCTOSITEIBHOMY HM3yYEHUIO TeX pa3JlelioB MAaTEeMaTUKH,
KOTOpBIE MOTYT MOTPeOOBaThCS TOMOIHUTENBFHO B MPAKTUYECKOW M HCCIIENOBATEIbCKOM pabdoTe;
dbopMUPOBaHHE MAaTEMaTHYECKOTO, JIOTUYECKOTO W aNTOPUTMHYECKOTO  MBINUICHHS U
MaTeMaTUYeCKOl KyJIbTyphl OaKaiaBpa.

2. Mecto nucuumiuabl B cTpykrype OIIOITI BO

JIMCUMIUTMHBL ¥ TPaKTUKA, Ha OCBOGHUU KOTOPBIX Oasupyercss MaHHas JUCIUILIMHA!
"Beiciiast Maremaruka 1", "Beiciiag maremaruka 2",

JIMCUMIUTMHBI U TIPAKTHKH, JUISI KOTOPBIX OCBOSHUE JIAHHOMW TUCIUIUIMHBI HEOOXOIMMO KaK
npenectByromiee: "Ousnka", "Mexanuka'.

3. Iliianupyembie pe3yJibTAThI 00y4eHUs

dopmMupyemsbie U HNuagukaropbl
KOHTPOJINpyeMble AOCTUKEHH S IInanupyemble pe3ybTaThl
KOMIIeTeHIINH KOMIIeTeHIH i o0yueHust
(KoJl 1 HAaIMEHOBaHUE) (KoJ1 1 HAaIMEHOBaHUE)
OIIK-4 CIIOCOOHOCTh 3HaTh:
y4acTBOBaTh B OCHOBHBIE TIOHSTHS TEeOpun
pazpaboTke T depeHIanTbHbIX yYpaBHEHUH,
0000I1IEeHHBIX BApHAHTOB TEOPUH  PAJOB  HEOOXOOUMBIE IS
peuienus npobiem, penieHus npodyieM MalIMHOCTPOECHUS
CBSI3aHHBIX c YMeTs:
MalIMHOCTPOUTEIbHBIMU BBISIBIISITH €CTECTBEHHOHAYYHYIO
IIPOU3BOJICTBAMY, CYILIIHOCTh TEXHUYECKUX "
BBIOOpPE  ONTHUMAaIbHBIX TEXHOJIOTUYECKHUX npobsem
BapUaHTOB MAaIIMHOCTPOEHUS, MPUBJIEKATh A HX
MIPOTHO3UPYEMBIX pelieHus COOTBETCTBYIOIIUN
MOCJIEACTBUIM  pELICHUS MaTeMaTUYECKUH annapar.
Ha OCHOBE UX aHa/Iu3a Bmanets:
MeTogamMu MaTeMaTH4eCKOIO ONHCAHUS
TUTMOBBIX 33/J]a4 M HUHTEpIpeTaluu
IIOJIyYEHHOT'O pe3yJIbTara.
Crioco6amu HariasAHOro rpaduueckoro
IIPEICTaBICHMS pE3yJIBTaTOB
HCCIJIETOBAHMUS.
HaBbpikamMu NpuUMEHEHUS! COBPEMEHHOIO
MaTeMaTHYeCKOro MHCTPYMEHTapUs AJist
pellIeHnsT MaTEMaTUYECKUX 3aa4
3HaTh:




IIK-1. cmocoOHOCTE
MPUMEHSTH CIIOCOOBI
parMoHaIBHOTO
HCIIOIb30BaHUS
HEOOXOIMMEIX BHJIOB
pecypcoB B
MaITUuHOCTPOUTEIBHBIX
MIPOU3BOJICTBAX
BBIOMPATh OCHOBHBIE U
BCIIOMOTaTe/IbHEBIC
MaTepuaibl s
HU3TOTOBJICHUS U3CINI
CIOCOOBI peaau3aiuu
OCHOBHEIX
TEXHOIOTMYECKUX
MPOIIECCOB,
AHAIMTUYECKHUE U
YUCJICHHBIC METOBI TIPU
pa3paboTke ux
MaTeMaTHYECKHUX
MOJEJICH a TaK ke
COBPEMEHHBIC METO/IbI
pa3paboTku
MaJIOOTXOIHBIX,
SHEprocOeperarmux u
9KOJOTHYECKHU YHCTHIX
MaITUuHOCTPOUTETBHBIX
TEXHOJIOTHH

OCHOBHBIC TIOHATUS TEOpUHN
BCPOATHOCTHU HGO6XOI[I/IMLIC JJIsL
pPEIICHUA np06neM MAIIMHOCTPOCHU A

YMern:

MPUMEHATh CIMOCOOBI  PAIMOHATBHOTO
HUCITIOJIB30BAaHUS HCO6XOI[I/IMBIX BHUJIOB
pECYypcoB B MAIIMHOCTPOHUTEIIBHBIX
HpOI/I3BOI[CTBaX, HpI/IBJIeKaTb U1 HUX

peuieHus COOTBETCTBYIOIINI
MaTeMaTUYECKUN arnmnapar.
Bnaners:

aHAJIUTHYECKUMH u YHCIEHHBIMU
MeTOJAaMH  Npu  pa3paboTke  UX
MaTeMaTHYeCKNX MOJEJIeH a TaK e
COBPEMEHHBIMU METOJaMHU pPa3paOdO0TKH
MaJIOOTXOIHBIX, YHEProcOEPEramnX
9KOJIOTHYECKHU YHUCTBIX
MalIUHOCTPOUTEIBHBIX TEXHOJIOTHIMA




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

Bun

DopMBbI TEKYLLET0

N HanmeHnoBaHue TeM 3aHATHH Oobem, KOHTPOJIA
Monyas (pa3aen) | y4eOHoi N Cemectp Bbanabl | UaTepakTus, 4.
DaGOTHI (yueoHoii padoThI) 4, (HanMeHOBaHM e
OLIEHOYHOI'0 CpeaCcTBA)
Monyns 9. Jlek 1 Juddepenunanbabie ypaBHEHUS 3 2 -
Jluddepennnanpable NIEPBOTO MOPSIKA, OCHOBHBIC TIOHSTHS.
ypaBHEHUS VYpaBHEHUS ¢ pa3eISIOILUMUCS
EPEMEHHBIMH.
Monyns 9. Cp Y B monHbIX nuddepeHuanax, 3 28 -
Jluddepennnanpabe OJIHOPOJIHBIE, JINHEWHBIE, bepHyIn.
YpaBHEHUS JJOAY. JIHAY.
Moy 9. Ip1l VYpaBHeHUs ¢ pa3IESIOMUMUCS 3 2 -
Jluddepenunanbuble HepEeMEHHBIMU
ypaBHEHHS
Moy 9. Jlek 2 Onnopoansie quddepeHraibHbIe 3 2 -
JluddepenunanbHble ypaBHEHMsI. Y paBHEHHSI B OJIHBIX
YpaBHEHUS muddepennuanax. Jiuneiinsie /Y.
YpasHeHus bepnyim.
Moy 9. Ip 2 Pemenue /1Y B mosHbIX 3 2 -
JluddepenunanbHble muddepeHimanax, OqJHOPOIHBIE,
YpaBHEHUS JUHeNHbIe, bepHyum.
Monyns 9. Jlex 3 Y, nonyckaroiue NOHNKEHUE 3 2 -
JnddepeHunanbHbie nopsiaka. JIOJY. Pemenue JIHY
ypaBHEHUS metoaoM Jlarpanxa.
Momyns 9. Ip 3 Pemenue /1Y BTOporo nopsaka, 3 2 -
JluddepennunanbHbie JIOIYCKAIOIIUX MOHMKEHHUS TIOPSI/IKA.
YpaBHEHUS Pemenne JIOAY
Monyns 9. Jlex 4 Pemenue JIHIY c npaBoit yacTsio 3 2 -
JnddepeHunanbHbie CIIEMAJILHOTO BHUJIA.

ypaBHEHUS




DopMBbI TEKYLLET0

psaaoB. HeoOXoaumblii pu3HaK
CXOJIUMOCTH.

B . HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOJIA
Monyas (pa3aen) | y4eOHoi N Cemectp Bbanabl | UaTepakTus, 4.
DaGOTHI (yueoHoii padoThI) 4, (HanMeHOBaHM e
OLIEHOYHOI'0 CpeaCcTBA)
Monyns 9. IIp 4 Kontponbnas padota 1 mo reme 3 2 25 - KoHnTtposnbhas padora 1
JuddepeHnnanbHbIe "uddepeHnnanpHbie ypaBHEHUS " o TemMe
YpaBHEHUS " Tudpepennmranbabie
ypaBHEHHUS .

Monys 10. Jlex 5 OnpeneneHre ABOWHOTO HHTETPAIa. 3 2 -
KpatHble MHTETrpasbl CBoiicTBa ABOMHBIX UHTEIPAJIOB.

JIByKpaTHbIE HHTETPAJIBI B

PSIMOYTOJIBHOM CHCTEME KOOPJMHAT.
Monyns 10. Cp JIBOIiHBIE MHTETPAJIBI B IPSIMOYTOJILHOM 3 28 -
KpaTHble nHTETpasIbl CHCTEME KOOPIHHAT.
Monyns 10. IIp5 Borunicnenue 1BOHHBIX HHTETPAJIOB B 3 2 -
KpaTHble HHTETpaIbl OpSMOYTOJIBHOM CUCTeMe KOOPIUHAT.
Monyas 10. Jlex 6 JIBOMHBIE MHTErPaAJIbl B NOJISAPHON 3 2 -
KpaTHble HHTETpasIbl cHCcTEeMe KOOPIMHAT.
Monyas 10. IIp 6 Brruncnenue 1BOMHBIX UHTETPAJIOB B 3 2 -
KpartHsle nHTErpasbl IIPSIMOYTOJIBHOW CHCTEME KOOPIHMHAT.
Monyns 10. Jlex 7 I'eomeTpuueckue u pusnyeckue 3 2 -
KpaTHble HHTETpaIbl NPUIIOKEHUS ABOMHBIX HHTETPAJIOB.
Monys 10. Ip 7 KonrtponwHast pabora 2 o Teme 3 2 25 - KonTponsHas padora 2
KpaTtHble nHTErpasibl "Kpatnble unTerpais’” o reMe "KpartHbie

WHTETpabl

Monyns 11. Paner | Jlek 8 Yucnoseie psaapl. CXOAMMOCTD YUCTOBBIX 3 2 -




Bun

DopMBbI TEKYLLET0

N HanmeHoBaHMe TeM 3aHATHH Oobem, KOHTPOJIA
Monyas (pa3aen) | y4eOHoi N Cemectp Bbanabl | UaTepakTus, 4.
DaGOTHI (yueoHoii padoThI) 4, (HanMeHOBaHM e
OLIEHOYHOI'0 CpeaCcTBA)
Monynb 11. Paner  |[IIp 8 JlocTaTo4yHbIe MPU3HAKU CXOJIUMOCTH 3 2 -
psinoB. CXoIUMOCTh
3HaKouepeayoumxcs paaos. Ilpuznak
JleiiOHuLA.
Monyinb 11. Pager | Jlex 9 OyHKIMOHANbHbBIE psAbl. CXOAUMOCTb 3 2 -
CTETIEHHBIX psA0B. IHTepBan u paauyc
cxonumoctu. Psin Teitnopa (MakiopeHa)
Monynb 11. Pagsr | Cp YucnoBbie U QYHKIMOHATBHBIE PSBL. 3 28 -
[Tpu3Haku cxoauMocTH, 061acTh
cxoauMocTu. Psasl @ypbe.
Monyns 11. Pager  |IIp 9 Haxoxxnenne o01acTi CXOAMMOCTH 3 2 -
CTerneHHoro psja. Pasnoxenue
HEKOTOPBIX 3JIEMEHTAPHBIX (QYHKITUH B
pan Teinopa-Maknopena.
Moayns 11. Paaer | Jlek 10 Pan @ypse. Teopema lupuxie. 3 2 -
Monyns 11. Paper | IIp 10 Pasnoxxenne B psin @ypbe 4ETHBIX, 3 2 -
HEUETHBIX, 2 T IEPUOANIECKUX
byHKINH.
Monynb 11. Pager | Jlex 11 Paznoxxenue B psin @ypbe QyHKIMIMA 3 2 -
IPOM3BOJILHOTO TIEpHOIA.
Monyns 11. Paaer  |IIp 11 Konrtponsnas padora 3 o Teme "Pspr". 3 2 25 - KonTtponbHas padora 3

o teme "Paner".




DopMBbI TEKYLLET0

B . HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOJIA
Monyas (pa3aen) | y4eOHoi N Cemectp Bbanabl | UaTepakTus, 4.
DaGOTHI (yueoHoii padoThI) 4, (HanMeHOBaHM e
OLIEHOYHOI'0 CpeaCcTBA)
Monyns 12. Teopus | JIek 12 Crny4aiinple COOBITHS, OTIEpAllUU B 3 2 -
BEPOATHOCTEN U anreOpe coOBITHI, BEPOSTHOCTH
MaTeMaTh4YecKas COOBITHSI, CBOICTBA BEPOSITHOCTU
CTaTUCTHKA coObITus [IpaBuiia BEIYUCICHHS
BEPOSTHOCTEH. DIIEMEHThI
KOMOMHATOPUKH.
Monyns 12. Teopwus | IIp 12 Cayuaiinsie coobiTHs. Knmaccnueckoe, 3 2 -
BEPOATHOCTEH U FeOMETPHUECKOE, CTATUCTUIECKOE
MaTeMaTHIECKast OTIpeIeJIeHUs] BEPOSITHOCTH. 3a/1a4H Ha
CTaTHCTHKA bopMyIbl KOMOMHATOPHKHU.
Mopyns 12. Teopus | Jlek 13 [Tonnas BeposTHOCTD, (hopmybl baiieca. 3 2 -
BEPOSTHOCTEH U [ToBTOpHBIEC HE3AaBUCHMBIE UCTIHITAHHUS.
MaTeMaTHYeCcKas ®opmyna beprymim. AcuMnroTunyeckue
CTATUCTUKA (bopMyIIBL.
Monyins 12. Teopus | Cp Teopus BeposiTHOCTEN U 3 28 -
BEPOSTHOCTEH U MaTeMaTHYeCKasi CTATUCTHKA
MaTeMaTHYeCcKas
CTaTUCTHKA
Monyns 12. Teopus | IIp 13 [TomHast BeposiTHOCTB, hopmysl baiieca. 3 2 -
BEPOSTHOCTEN U [ToBTOpHBIE HE3aBUCUMBIE UCTIBITAHHUS.
MaTeMaTuyeckas ®opmyna beprymm. AcuMOTOTHYECKUE
CTaTUCTHKA bopmyIbI.
Monynb 12. Teopus | JIek 14 JIMCKpeTHbIE U HeTlpephIBHbIE 3 2 -

BEPOSTHOCTEN U
MaTeMaTuyecKas
CTaTUCTUKA

CIIy4aiiHbIE BEJIMYMHBI, 3aKOHBI UX
pacnpenenenus, YucmoBbie
XapaKTEPUCTUKU CIYyYalHBIX BEJIMYUH U
WX CBOMCTBA.




DopMBbI TEKYLLET0

B . HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOJIA
Monyas (pa3aen) | y4eOHoi N Cemectp Bbanabl | UaTepakTus, 4.
DaGOTHI (yueoHoii padoThI) 4, (HanMeHOBaHM e
OLIEHOYHOI'0 CpeaCcTBA)
Moayns 12. Teopus |I1Ip 14 Pemenue 3amgaud no treme "J{uckpeTHoie u 3 2 -
BEPOSTHOCTEH U HENPEPBIBHBIC CITyYaliHbIC BETUIHHBI".
MaTeMaTh4YecKas
CTaTUCTHKA
Monynsb 12. Teopus | Jlek 15 I'enepanbHas u BBIOOpOYHAS 3 2 -
BEPOSITHOCTEN U COBOKYITHOCTH. JloBepuTenbHbIN
MaTeMaTh4yecKas WHTEpBAI.
CTaTHUCTHKA
Monynb 12. Teopus |IIp 15 ToueuHble OLIEHKU YUCTIOBBIX 3 2 -
BEPOATHOCTEH U XapaKTePUCTHUK CIIy4alHbIX BEJIHYMH.
MaTeMaTHYECKast
CTaTHCTHKA
Monynb 12. Teopust | JIek 16 HHTepBanbHbIE OLICHKH, JOBEPUTEIbHAS 3 2 -
BEPOSTHOCTEN U BEPOSATHOCTb, IOBEPUTEIbHBIN HHTEPBAIT
MaTeMaTHIeCKast
CTaTHCTHKA
Monynb 12. Teopus | IIp 16 JloBepuUTENbHBII UHTEPBAI JIs 3 2 -
BEPOSTHOCTEN U BEPOSATHOCTH COOBITHS,
MaTeMaTHIeCKast MaTeMaTHYECKOTO OKUIaHHUS,
CTaTHCTUKA JUCTIEPCHH.
Monyns 12. Teopus | Jlek 17 HToroBoe moBTOpeHue 3 2 -
BEPOSTHOCTEN U
MaTeMaTHIeCKas
CTaTHCTUKA
Monynb 12. Teopust | IIp 17 KonTponbHas pabota 4 o teme "Teopust 3 2 25 - KonTpomnpnas pabora 4

BEPOSTHOCTEUN U
MaTeMaTuyecKas
CTaTUCTHKA

BEPOSITHOCTEW M MaTeMaTHIecKas
craTucTuka"

o Teme "Teopust
BEPOATHOCTEN U
MaTeMaTH4yecKast




DopMBbI TEKYLLET0

B . HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOJIA
Monyas (pa3aen) | y4eOHoi N Cemectp Bbanabl | UaTepakTus, 4.
(yuedoHoOl padoTHI) u. (HauMeHOBaHuUe
padoThI
OLIEHOYHOI'0 CpeaCcTBA)
Tect Hrorosoe Tectupoanue uepes LT 3 2 100 - TecTupoBanue
IMA [TpomexyTouHas aTTectanus (dK3aMeH 3 0,25 -
110 HAKOIIUTEIILHOMY PEHTHHTY)
Kontpons |Kontpons 35,65 Bomnpocs! k 3k3amMeny
NeNo 1-74
Hroro:; 216 100

Cxema pacyeTra UTOroBoro 6ajjia
(CymMa 6ayijioB 1Mo BceM Y4eOHBIM MEPOIIPUSATHSIM, IPEIyCMOTPEHHBIM B Kypce + pe3ysibTaThl HTOIOBOTO TECTUPOBaHHUs), pa3nenéHnas Ha 2. K

MIOJTyYEHHOMY pPe3yJIbTaTy MPUOABISIOTCS OOHYCHBIE OaILIbI.




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

B muctumumae "Beiciias marematuka 3" UCTIONB3YIOTCS:

TEXHOJIOTHSI MOJIYJIbHOTO U GJIOYHO-MOyIbHOTO 00yueHus (coliep:kaHue yueOHoro Mmarepuaa
HKECTKO CTPYKTYPUPOBAHO B IEJISIX €70 MAKCUMAIILHOTO YCBOCHHUS, COTIPOBOKIACTCS 0053aTeIbHBIMU
0JIOKaMH yIIpaKHEHUH U KOHTPOJIA);

TEXHOJIOTUSl Pa3BHUBAIOIICTO OO0ydeHUs (MPOBEJACHUE JICKIHUH, MPAKTHUYCCKUX 3aHATHH,
KOHTPOJIBHBIX paboT, 3a4éTa);

TexHojorus nuddepeHppoBaHHOro 00ydeHus (MpeaararoTcs 3alaHus Pa3InIHOTO YPOBHS
CJIO’)KHOCTH);

UH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIC TEXHOJOTHH (NMPUMEHEHHE YYEOHBIX JJICKTPOHHBIX
u3JlaHui, pecypcoB cetu MIHTepHeT, OCyIIeCTBICHNE TECTOBOTO KOHTPOJIS 3HAHUN yJaIIUXCs).

6. MeToguyecKkue yKazaHusi 0 OCBOEHHIO 1M CLHHIJIMHBI

OCHOBY TEOpPETMYECKOI0 OOyUEHHUsS! CTYAEHTOB COCTaBISIOT JIEKLMH, B XOJA€ KOTOPOH
Iperno/IaBaTelb U3j1aracT OCHOBHBIC, HAMOOJIee CIOXKHBIE TIOHSATHS TEMBI, a TAK)KE CBSA3aHHBIC C HEHl
TEOPETUYECKHE M MPAKTUYECKHE MPOOJIEeMBbl, TaET PEKOMEHAALUUHU Ul NPAKTUYECKOTO 3aHATUS U
YKa3aHUs JUIsl BHIIOJHEHUS] CAMOCTOSATEIbHOU PabOThI.

B Xxozme JeKUMOHHBIX 3aHATUH OOydarouieMycst HeoOXOAMMO BECTH KOHCIIEKTHPOBaHUE
yuyeOHOTO MaTepuana, oOpamas BHHMaHHEe Ha (HOPMYIHPOBKH, PACKPBIBAIOIINE COJCPKAHHUE
u3yyaeMol nucuuminHbl "Beicias maremaruka 3", JKenaTeabHO oCcTaBiATh B paOOYMX KOHCIIEKTaX
MOoJIsi, HAa KOTOPBIX JeJaTh IOMETKH, MOMYEPKUBAIONIME OCOOYI0 BaXXHOCTh TEX WM WHBIX
TEOPETUYECKUX IOJIOKEHUM.

CamocrosiTenbHast paboTa CTYJEHTOB SIBJISIETCS Ba)KHBIM BHJIOM Y4€OHOW AESITEIBbHOCTH.
CamocrosTenbHas paboTa BBINONHAETCS BO BHEAYIUTOPHOE BpeMsl M0 3aJaHUI0 U TpH
METOJIMYECKOM PYKOBOJCTBE MPENOIaBaTeisl, HO 0€3 ero HemoCPEeICTBEHHOTO YUacTHs.

B npomecce camocTosiTenbHON paboThl CTYJIEHT MPUOOpETaeT HAaBBIKM CaMOOpPraHM3allly,
CaMOKOHTPOJIS, CAMOYIPABJIEHUS U CTAHOBUTCS] aKTUBHBIM CaMOCTOSITENIbHBIM CyOBEKTOM y4eOHOMN
JEATEIbHOCTH.

B Xxoxe moAroToBKM K MPAaKTHYECKUM 3aHATHAM CIEIYET U3YYUTh KOHCIEKTHI JEKLIHH, U
PEKOMEHIOBaHHYIO JIUTEPATYPY, YUECTh PEKOMEHIALUH IIPENOAaBaTENS .

Ha npakTudeckux 3aHATHAX CTYAEHTHI PEIIAIOT 33/1a4y M0 pyKOBOJCTBOM IIPENOAaBATEIS.
[TpakTudeckue 3aHATHSA TOCBSILEHbl M3YUYEHUIO HanOoJee BAXKHBIX U CIOXKHBIX TeM YueOHOH
JUCLUIIIIMHBI U CITY’KaT JUIsl 3aKPEIICHUs N3yYEHHOT0 MaTepHaa.

BaxHbIM KpUTEpHEM YCBOCHHS TCOPUU SBIICTCS YMEHUE PEIATh 3aJa4d Ha IIPOWIECHHBIN
matepuan. Ilpu pemeHun 3amad HYKHO OOOCHOBATh Ka)AbI JTam pelIeHUs, HCXOIsi U3
TEOPETUUECKUX ITOJIOKEHUHN U3ydaeMoro Kypca. Eciiy CTyIeHT BUIUT HECKOJIBKO ITyTEeH PELIEHHUs], TO
OH JIOJDKEH CPaBHUTh UX U BbIOpaTh caMblil paliMoHaibHBIA. Perienre 3a1au 1 NpuMepoB ClieqyeT
u3jaraTh MoApOOHO, BBIYHMCICHMS pacloyiaraTb B CTPOTOM IOPSJKE, OTAEISAS BCIOMOTraTeIbHbIE
BBIUKCJIEHHS OT OCHOBHBIX. [l0Ty4eHHBII OTBET cleayeT NpoBepsITh CIOCOOaMH, BHITEKAIOUIIMH U3
CcyllecTBa [JaHHOM 3amayu. PelleHuwe 3amad ONpefesEHHOIO THIIA HYKHO IIPOJOJIKATH 10
npuoOpeTeHus TBEPABIX HABBIKOB B PEIICHUU.

ITo 3aBepIIeHNIO U3YYEHUS MOJTYJIsl IPENO01aBaTelNb IPOBOAUT KOHTPOJIbHYIO PadOTY C IEIbIO
IIPOBEPKU U OLICHKH 3HAHUN M YMEHUH CTYJEHTOB. 3aJaHUs KOHTPOJbHOW pabOThl JOJIKHBI OBITH
BBITOJIHEHBI aKKYpaTHO, MOCIIEI0BaTEIbHO, 000CHOBAHUE PEIICHHS U OTBET 00s3aTEIbHBI B KAXKIOM
3ajaHuu. [Ipu BBINOJIHEHWH KOHTPOJIBHBIX PaOOT HE JOIMYCKAaeTCsl HCIOJIb30BaHHME MOOMIIBHBIX
YCTPOMCTB U Ir'aJ’)KETOB.

IIpy NOAroTOBKE K MTOrOBOMY TECTUPOBAHHUIO CTYACHT JOJDKEH IIOBTOPHO H3YYMTh
KOHCIIEKTBI JICKIIUHA U PEKOMEHIOBAHHYIO OCHOBHYIO U JIOIIOJIHUTEIIBHYIO JINTEPATYPY, IPOCMOTPETH
pEIIECHUsT OCHOBHBIX 3aJa4, PEIIEHHBIX CAMOCTOATEIBHO M Ha NPAKTUYECKUX 3aHATHUAX, a TAKKE
COCTAaBUTb ITUCbMEHHBIE OTBETHI HA BCE BOIIPOCHI, BHIHECEHHBIE HA 3a4ET.



7. OneHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Kox koHTpOIMpYyeMoii KOMIIeTeHIMU HaumeHnoBanue
Cemectp
(11 ee yacTu) OLIECHOYHOI'0 CpPe/ICTBa
3 OITK-4, TIK-1 ) Kontposbhas padora 1 mo teme )
Juddepennmanbapie ypaBHEHUS
3 OIIK-4, I1K-1 KoHntposbHas pabota 2 o Teme
"KpaTtHble unTerpas!’”
3 OIIK-4, T1K-1 KontponbHas padota 3 o reme "Psiapr”
OIIK-4, I1K-1 Kontponsnas padora 4 no teme " Teopus
3 BEPOATHOCTEH U MaTeMaTHYecKas
CTaTUCTHUKA"
3 OIIK-4, TIK-1 Bomnpocsl k 3k3ameny NeNe 1-67
3 OI1K-4, I1K-1 Hrorosoe tectupoBanue uepes LT

7.2. TunoBblie 3alaHusl WJIM MHBIC MaTEepUalibl, H606X0}1HMBIC AJIA TEKYLIET0 KOHTPOJIsA

7.2.1. KouTpoabHas padora 1 no teme "/Iuddepenuuanbubie ypapHenus'
(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

Tunosbie npuMepsbI 3aaHUH

Bapmuanr 1
X2
1. xy=y+—;
2. Yy +yctgx= CoOsX,
3. xy'=y'+1;
4. y'+4y' =3-X;
2X
5. y'-4y' +4y=—
X
Bapmuanr 2
X4y’
1 =
Y
npu Y1) =0;

y+y=y-x;

y”

y'+4y=

2
3. 2yy' =1+y%
4
5

+2y' +y=2e";
1
COS2X

Bapuant 3

!

y:

X4y .
X+2Yy




5 y,+X=Inx+1;
X X
3.y (y-D=2(y)%,
npu Y1) =2,y'(1) =-1
4. y"-2y'+10y =sin 3x;

—X

4 ! e
5. y'+2y +y:7
Bapmuanr 4
1. y’+2\P—y:0,
X X
npu y(1) =0;
2. y+l=xt
X
3. yyrr+y12:y!3;
4. y"+y' —2y=8sin2x;

-3x

y"+6y’+9y:e—-
X

o

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA
KontponbHast pabora 1 BBINONHSAETCS CTYJEHTaMH Ha INPAKTUYECKOM 3aHATHM 4, Ha
BBITNIOJIHEHHE Pa0OThI OTBOAUTCS 2 yaca. [Ipu BBIIIOJIHEHUU KOHTPOJIbHON pabOThl CTYAEHTHI MOT'YT
HOJIb30BaThCsl OYMaKHBIMH HOCUTENSIMH HMH(pOpManMM (KOHCIEKTaMHU JIEKUUH M MPaKTHYECKHX
3aHATHH, CHOPAaBOYHBIMU MaTepualiaMy, ydyeOHUKaMHu, Y4eOHO-METOAMYECKUMH MOCOOUSIMHU).
3arpenieHo noiab30BaThCsl MOOUIBHBIMHU YCTPOHCTBAMHU U TAKETAMHU.

Kputepun onenkmn:
KonTponbHas padoTa cogepkuT 5 3aaHuii, KaXKa0e 3aJaHie OLEHUBAETCs B 5 OAJLIOB.
5 0aJIOB BBICTABIISIETCS CTYJIEHTY, €CIIM 33aJJaHHE BBIIIOJHEHO B TIOJHOM 00BEME;
4 Gana BeICTABISETCS CTY/ACHTY, €CIIH 33/1aHHUE BBINIOJHEHO B 00bEMe 0T 80 % U BhILIE;
3 Oasuta BBICTABIISIETCS CTY/IEHTY, €CIIH 3aJlaHKe BBINOIHEHO B 00bEMe oT 60 % 110 79 %
2 OaJiia BBICTABIISETCS CTY/ICHTY, €CIIH 3a/IaHNe BHITIOJTHEHO B 00BEMe oT 40 % 10 59 %
1 Gasn BbICTaBIISIETCS CTY/IEHTY, €CIIH 3a/laHue BBIOIHEHO B 00béMe oT 20 % 1o 39 %
0 GanyoB BBICTABISETCS CTYACHTY, €CIIH 3a/1aHKE BBINOJIHEHO B 00bEMe MeHee 19 %.

7.2.2. KonrpoJabHas padora 2 no reme ""KpatHble HHTErpaiabl'
(HaumeHOBaHUE OYEHOYHO20 CPedCmea)

Tunossie npuMepsl 3a1aHUI
Bapuanr 1.

1. TlocTpouTh 0OJIACTE HHTEMPUPOBAHHMS, H3MEHUTD TIOPSIOK HMHTETPUPOBAHKS B HHTETPAJIE:
Vax—x?

J'dx J. f(x,y) dy.

X

2. BerauciuTh ” xsin (x+y) dxdy, ectu D: 0<x< m, 0<y< /2
D

3. IlpeoOpazoBaTh K MOJIIPHBIM KOOPAMHATAM U BBIYHCIIHUTD:

_U \/de dy, rme D —kpyr: X2 + y2 < ax:

D

7
4. Haiitu maccy mnactunku D, ecnu miioTHOCTh [ = 3 xX2+2y nu D:y?=2x, x=2, y=0.



5. HaiiTu KOOpMHATHI IEHTPA TSHKECTH OJHOPOAHOM (PUTYpPBI, OTpaHUYCHHOM JTMHUSMU:
r=a(l+cose)

Bapuanr 2

1. ITocTpouth 007aCTh UHTETPUPOBAHMS, U3MEHUTDH MOPSAAOK WHTETPUPOBAHUS B MHTETpale:

]ldy T f(x,y)dx.
-2 —J2+y

2. BeIuucauTh _U cos (X+y)dxdy; ecnmu D:x=0,y=m, y=X
D

3. IIpeoOpazoBath K MOJIIPHBIM KOOPJAMHATAM U BBIUHCIUTD
H edxdy, ecrmD: X2+y?=4x,y+x >0.

D
4. Haittu Maccy miacTuaku D, eciu moTHOCTS L =7X2+Y

D: y2 =4x, x=1,y=0

5. HaiiTu koopanHaThI EHTPa TSKECTU OJHOPOAHON (DUTYPBI, OTPaHUYCHHOMN JIMHUAMU
r=(1-cos ¢)

Bapuant 3

1. TTocTpouTh 06JIACTH WHTEIPHUPOBAHKS, U3MEHUTH MOPSIOK HHTETPUPOBAHKUS B HHTErpae:
1 1
Jdy [f0cyydy.
0 x2-1
2. BBIUHCITUTH ” (x+2y)dxdy, ecuD: y’=x+4, x=5;
D

3 [IpeoOpa3oBath K MOJSIPHBIM KOOPAUHATAM U BBIYHUCIHUTD
.” (y +1) dx dy, ecn D: X2+ y?=y ;
D
4. Haiitu maccy mactunku D, ecnu mioTHOCTE [ = 5X? + y, D: y2 =4x, x=1,y=0.
5. HaiiTu KoopAMHATHI LIEHTPA TSHKECTH OJHOPOAHOM (QUTypbl, OrpaHUUEHHOM JIMHUSAMH I =
a(l-sing).
Bapmuanr 4
1. TloctpouTth 0651aCTH HUHTETPUPOBAHUS, U3SMEHUTD MTOPSAJIOK UHTETPUPOBAHUS B UHTErpaJIe:
1y
[dy j f(x, y) dx.
0 0

2. BeaucnuTh ” xdxdy, ecmmD: y+x =2, x2+y? < 2y,
D
3 [IpeoOpa3oBath K MOJISIPHBIM KOOPAUHATAM U BBIYHUCIHUTD

” (x +1) dx dy , ecmu D: X2+ y? = x;
D

4. Haittu Maccy mnactuaku D, ecmu mmotHOCTs =X +3y?, D:x?2=2y ,x < 0,y=2
5. HaiiTu KoopAMHATHI LIEHTPA TSHKECTH OJHOPOAHOM (PUTYpBI, OTpaHUUEHHON JIMHUSAMH I =
a(l+sing ).

Kparkoe onucanue v perjiaMeHT BbINOJTHEHHA
KonrponbHast pabora 2 BBINONHAETCS CTYJCHTaMH Ha TNPAKTHUYECKOM 3aHATHH [, Ha
BBITMIOJTHEHHE PabOThl OTBOAUTCS 2 4aca. [Ipu BBINTOJIHEHUU KOHTPOJILHON pabOThl CTYAEHTHI MOTYT
MOJIb30BAThCSl OYMaKHBIMU HOCUTENSIMH HMH(pOpMauy (KOHCIIEKTaMHU JIEKIUH M MPaKTHYECKHX
3aHATUH, CIPABOYHBIMU MaTepHaaMH, YYeOHUKAMH, YYECOHO-METOAMYECKUMHU IOCOOHSIMU).
3arpenieHo noiab30BaThCsl MOOUIBLHBIMHU YCTPOHCTBAMHU U TAKETAMHU.



Kpurepun onenku:

KonTponbhas paboTa cogepkuT 5 3aaHuii, KaxKa0e 3aJaHie OlEeHUBAeTCs B 5 6aIUIOB.

5 GaIOB BBICTABIISIETCS CTYICHTY, €CJIH 33JIaHUE BBIIIOJIHEHO B TIOJTHOM 00BEME;

4 Gana BBICTABISIETCS CTY/ACHTY, €CJIH 33/1aHKE BBITIOJIHEHO B 00bEMe oT 80 % U BhIlIIE;

3 Oayuia BBICTABISIETCS CTY/ACHTY, €CJIH 3a/IaHKe BBITIOJTHEHO B 00BEMeE oT 60 % 10 79 %

2 Gajuta BBICTABIIACTCS CTYACHTY, €CJIH 3aJJaHue BBITIOJIHEHO B 00bEMe oT 40 % 110 59 %

1 Gast BbICTABIISIETCSl CTY/ICHTY, €CIIH 3a/laHue BBIIOIHEHO B 00bEMe oT 20 % 10 39 %
0 GayIoB BBICTABIISIETCS CTY/ICHTY, €CJIH 3a/laHKe BBIMOJIHEHO B 00bEMe MeHee 19 %.

7.2.3. KonrpoJjbHas padora 3 o reme "Psaabr’’
(HaumenosaHue OYEeHOUHO20 CPedCcmea)

Tunosbie npuMepsbI 3aaHUH

Bapuant 1
1. UccnenoBaTh Ha CXOQUMOCTD

2
- (3n + 2)| = (n+2
a) ; 0)
Z nz; 3n-1
2. OnpeneJme HHTCPBAJI CXOJAUMOCTH psaaa U UCCIICA0BAThL €0 CXOAUMOCTDb Ha I'paHUIIAX:

< n+1 n ~ n n
1) zl—“y(xw) ;2)21“10 x";

3. Boraucauth npubImKeHHO 3HaueHHe QYHKIMN ¢ yKa3anHOU TouHocThio 1N X 10 0.0001
0.1

4. Beruucautsk ¢ TouHocthio 40 0,001 J. e dx
0
5. PaznoxuTts B psin Oypbe Ha 3alaHHOM HUHTEpBaie (HYHKITUIO
f(x)=x?+2 na(-1,1)

Bapmuanr 2
1. UccnenoBats Ha CXOOUMOCTH

Z(n+1)” 5) i( n+l ) ’

n+l

2. OnpeaeJmTL WHTEPBAJ CXOAUMOCTH PsJia U UCCIIEIOBATh €r0 CXOAMMOCTh Ha TpaHUIlaX:

1) Z—x 2)2( D s

nl

3. Berancauts HpI/IGJ'II/I)KeHHO 3HaueHue GYHKIMIA ¢ ykasaHHOM TounocThio  SiN16° 10 0.0001
0.1

4. Berancnuth ¢ To4HOCTHIO 70 0,001 jsin( 100x> )dx

5. Paznoxuts B psin @ypbe Ha 3alaHHOM UHTEpBalie (YHKIUIO
—Lnpu...— 7 <x<0,

f(x)=

Lnpu.0<x <,

Bapuant 3
1. UccnemoBars Ha CXOI[I/IMOCTB

10"2n! 2n—1
Y z (2n!) ’ 2(3 +1j




2. Onpez[eJme UHTEPBaJl CXOJUMOCTH Psjia U UCCIICI0BATh €r0 CXOMMOCTh Ha TPaHUIAX:
1) Z (x+2) Z)Zn'x

3. Beruucnuth npubiImkeHHo 3HaYeHrue QyHKIUI ¢ yKa3aHHOU TOYHOCThIO +/1,004 10 0,0001

0,1 2z
l-e
4. Beraucauts ¢ TouHocThio 10 0,001 j—dx
X
0

T—X
5. Paznoxuts B psn @ypwe Ha 3aanHOM MHTEpBaNe QyHKImI0 f(X)= npu 0 <x<2m

Bapuanr 4
1. UccnenoBaTh Ha CXOQUMOCTD

n’3"
2 Z(2n+1)ln (2n+1) 2 Z(2n+l)
2. OnpenenuTh HHTEPBAJI CXOIUMOCTH Psjia B UCCIASI0BATh €r0 CXOAUMOCTh HA TPaHHIIAX:

Z Gn= 21))()‘2;?) )Y (13

3. BBI‘II/ICJ'II/ITB HPUOTMKEHHO 3HaUYeHUE PYHKIMN ¢ YKa3aHHON TOYHOCTBIO  SiN 10° 10 0.0001
1.5

dx
4. Beruucauthk ¢ TouHoctbio 40 0,001 I —_
o N27 +x°
5. Pa3noxuts B psig Oypbe Ha 3a1aHHOM UHTEpBaJie PYHKITUIO

2,npu..0<x<1
fx)= Ha (0,2)
x,npu...1 < x <2

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA
KontponbHast pabota 3 BBINOJHSETCS CTYACHTAMH Ha MpakTHYeckoM 3aHsATHM 11, Ha
BBITNIOJIHEHHE pabOThl OTBOAUTCS 2 Yaca. [Ipu BBIITOJIHEHUU KOHTPOJIbHON pabOThl CTYAEHTHI MOTYT
HOJIb30BaThCsl OYMaKHBIMU HOCUTENSIMH HMH(pOpMalMM (KOHCIIEKTaMHU JIEKUUH M MPaKTHYECKHX
3aHATHM, CHOPAaBOYHBIMU MaTepuanaMy, ydyeOHHKaMHu, Yy4eOHO-METOAMYECKUMU MOCOOHUSIMHU).
3arpenieHo noiab30BaThCsl MOOUIBHBIMHU YCTPOHCTBAMHU U TAPKETAMHU.

Kpurepun onenku:

KoHTponbHast paboTa COAEpKUT 5 3aaHui, KaXK0€ 3a/IaHNE OIIEHUBAETCS B 5 0aIoB.

5 6ayI0B BBICTABISIETCS CTYJICHTY, €CJIM 3aJlaHKE BBHIIIOJHEHO B MIOJHOM 00BEME;

4 Gansa BeICTABIISI€TCS CTY/ACHTY, €CJIH 33/1aHK€ BBINIOJHEHO B 00bEMe 0T 80 % U BhIIIE;

3 Gasuta BBICTABIISIETCS CTYIEHTY, €CIIH 3a/laHie BBINOIHEHO B 00BbEMe oT 60 % 110 79 %

2 OaJiia BBICTABJISCTCS CTYJICHTY, €CITH 3a/IaHue BHIMTOTHEHO B 00BEMe oT 40 % 10 59 %

1 Gasn BbICTaBJISIETCS CTY/AICHTY, €CIIH 3a/laHue BBITIOIHEHO B 00b&Me oT 20 % 10 39 %
0 6ayIoB BBICTABIISIETCS CTY/IEHTY, €CIIH 3a/laHKe BBINOJIHEHO B 00bEMe MeHee 19 %.

7.2.4. KonTpoJjbHas padora 4 o reme

"Teopusi BepoATHOCTEH M MaTeMaTHYeCKasi CTATHCTHKA''
(HaumeHOBaHUE OYEHOYHO20 CPedCmea)

Tunossle npuMepsl 3a1aHUM



Bapmuanr 1

1. K onacHomy nieperpeBy aBUTatesns NpUBOJAT neeKTsl: A3 — HEeUCIPaBHOCTh TEPMOCTATA,

A2 — nmonrexaHue BOJbI U3 paguaropa, Al — 60bIIOe OTIOKEHHUE CII0S HAKHUIIA HA CTEHKAX.
Onucatb cOObITHS:

B — uHu ogHOTO NedexTa Bo BpeMst paboThl apuratess; C — TOIBKO OUH Ae(eKT;

I — tpu nedexra; E — Tonbko nBa nedexra; @ — xots Obl 0quH AeEKT;

VY — xot4 051 1Ba nedekra; K — He 6onee AByX 1eeKTOB.

2. B suBape BA3 otrpy3un M aBromobmierr mapku 0101 u N aBTomoOuneit mapku 0111.
[Tony4yena uHpOpPMALUS O TOM, YTO B IYTH CJEIOBaHUS MOBPEKICHHI aBa aBToMoOmis. KakoBa
BEPOATHOCTb, YTO MOBPEKACHBI aBTOMOOUIIN Pa3HBIX MApPOK?

3. B norepee 100 OuneroB, cpeay HUX OAWH BBHIUTPHII B 50 py6., 3 BemMrpemma mo 25.,6
Bburphiiet mo 10 py6., u 15 Bemrpemmeir mo 3 py6. Hekto mokymaer omun Owmner. Haiitu
BEPOSATHOCTD:

a) BBIUTpATh HEe MeHee 25 pyo.;

0) BeIUrpaTh He Ooee 25 pyo.

4. TlepBoe opyaue 4-opyauiiHON OaTtapew MPUCTPEISTHO TaK, YTO BEPOSTHOCTH MOIMAJaHUS
paBHa 0,3; ocTajbHble TPU OpPYAUsS COOTBETCTBEHHO BEpOATHOCTH nonananus 0,2. st mopaxeHus
[EeNMH JOCTAaTOYHO OJHOrO MomafaHus. J[Ba opyausi MpoU3BENIH OJHOBPEMEHHO MO BBICTpENy, B
pe3yabTaTe 4ero 1eib Obuia nmopaxena, HalTi BepoOATHOCTB TOTO, YTO IIEPBOE OPYIUE CTPEIISLIIO.

5. UcnbiTyemblii mpuOOp COCTOUT U3 TPEX MATOHAAEKHBIX 31eMEHTOB. OTKa3bl AJIEMEHTOB 3a
HEKOTOpO€e BpeMs T HE3aBUCUMBI, & X BEPOATHOCTH PaBHBI cOOTBEeTCTBEHHO P, P, P,. Haiitn

3aKOH pachlpe/esieHus, MaTeMaTHUeCKoe OXKUIaHUe, MOJY, TUCIEPCHUI0 YHUCIIa HEOTKa3aBIIUX
aneMeHTOB. [TocTponTs QyHKIHIO pactipenencaus. OnpeaenuTh BEPOSITHOCTH TOTO, YTO OTKA3ABIIHX

a51eMeHTOB OyneT He 6onee n P, =0,03; P, =0,02; P, =0,01; n=2.

Bapuanr 2

1. Ilaxmaruct urpaer Tpu naptuu. Paccmorpum coObiTus: Al — BBIMTpaTh y HMPOTUBHUKA
NepBYIO MapTHio; A2 — BBIMTPaTh Y NPOTUBHUKA BTOPYIO MapTUIO; A3 — BBIUIPATh y MPOTHBHHKA
TPETHIO MAPTHIO.

Onucatb coObITUs: B — He BeiMrparh HU oHOM napTun; C — BBIUTPATh TOJIBKO OJHY NapTHUIO;

J1 — Bbmrpate Bce Tpu naptuu; E — BeiurpaTh TosbKO Be maptuu; @ — BHIUTpaTh XOTS OBI
onHy naptuio; K — BeIMrpaTh XoTst Obl 1B€ apTUH.

2. 13 50 BompocoB ctynent Beiyumi 40. KakoBa BeposSITHOCTD, YTO €My JI0CTaHETCs OUJIET ¢ 2-
Msl U3BECTHBIMH BoripocaMu. (B Ousere 2 Bompoca).

3. Urpa «CriopTiaoTo» mpeaycMaTpUBaeT IMOTHBIN BBIMTPHII TIPU OTTabIBAHUHA 6 HOMEPOB W3
49. OnpenenuTsh BEPOATHOCTD MOJTHOTO BBIMTPHIIIA IPH 3aMIOJIHEHUH OJJHOM KapTOUYKH.

4. Ctpenok A mopa)xaeT MHUILIEHb NPU HEKOTOPBIX YCIOBUIX CTPENIbOBI C BEpOSTHOCTHIO P1 =
0,16, crpenok B — ¢ BepositHocThIO P2 = 0,5, cTtpenok C — ¢ BepositHOCTBIO P3 — 0,4. CTpenku nanu
3aJITT TI0 MUIIICHU, W JIBE MYJIH TONalIH B 11elb. YTo BeposiTHee — monai crpesiok C B MHUIIICHb WIH
HET?

5. Iocne nuTenbHOM HKCILTyaTallMd TEXHUYECKOTO YCTPOUCTBA IPOBEPSIETCS UCIIPABHOCTH
TpPeX OJHOTHUITHBIX Y3JIOB 3TOT0 yCTpoiicTBa. BeposiTHOCTE 00HapykuTh y3en HercnpaBHbiM 0,4. X —
YHCJIO HEUCIIPABHBIX Y3JI0B.

Bapuanr 3

1. CryneHnt cnan B ceccuro 3 sk3ameHa. PaccmorpuMm coOwitusi: A1 — oT/IMUHAs OIICHKA Ha
IIEPBOM 3K3aMeHe; A2 — OTJIMYHAs OLIEHKA Ha BTOPOM 3K3aMeHe; A3 — OTIMYHasl OLIEHKA Ha TPEThEM
9K3aMEHe.



Omnwucare coObITHs: B — ceccuro cnan 6e3 oTM4HbIX o1eHoK; C — Ha OTIMYHO CAAJT TOJIBKO
OJIMH 3K3aMeH; /[ — Ha OTVIMYHO CAaHbI BCe SK3aMeHbl; E — Ha OTJIIMYHO CAaHbI TOJIBKO JIBA 9K3aMEHa;
[’ — Ha OTNIMYHO cJaH XOTs Obl OJIMH K3aMeH; @ — Ha OTIMYHO CAAHBI XOTs OBI JBa SK3aMEHa.

2. g GecripensiTCTBEHHOTO T0JIeTa HaJl TEPPUTOPHEH, caMOJIeT, MPUOIMKAICh K HEH, TOJaeT
[0 pajio MAapOJIbHYIO KOJOBYIO TPYIIy, COCTOSIIYI0 M3 HECKOJIbKMX To4yeK M Tupe. Haiitu
BEPOATHOCTb TOTO, YTO PATUCT, HE 3HAIOLIMI MapoIbHYIO TPYIIY, YraJbIBacT ee, MepeaaB KaKkyko-
HUOYIb IPYIITY HAayraj, €CJIy YUCIO0 KOJOBBIX 3JIEMEHTOB (TOYEK U TUPE) B IpymIe S.

3. 3amok umeert 4 nucka o 10 mudp (0, 1, 2, ... 9). KakoBa BEpOSATHOCTb OTKPBITh KaMePy

4. B 1ByX ypHax MMEIOTCS YepHbIE U OeJble mIaphl; B IEpBOi ypHE — 3 OenbIX, 4 YepHBIX; BO
BTOpOU — 5 Genbix, 3 yepHbIX. VI3 mepBoii ypHBI Hayady OepyT JBa I1apa, U3 BTOPOM — OJUH IIap.
OTu Tpu 1Iapa NOMELIAIOT B TPETbIO YpHY. M3 TpeThell ypHbI BbIHMMAOT OJuH Iwmap. Haiitu
BEPOATHOCTH TOTO, YTO OH OEJIbIH.

5. TlpousBoauTtcs CTpenbba MO HEKOTOPOW MM 10 TEePBOro TMomnagaHus. BeposTHOCTH
MOTa/IaHuUs IPU KaXI0M BBICTpelie ouHakoBa 1 paBHa 0,7. X — 4KiCIIo BBICTPENOB, €cii B 00oiime 4
naTpoHa.

[TocTpouts psii U MHOTOYTOJIBHHUK paclipeieSIeHHs] Cy4yaifHOM BeTUYUHBI X.

Haiitu uncnoseie xapaktepuctuku M(X), 1(X), o (X).

Hanucars QyHKImio pactpenenerust F(X) 1 mOCTpouTh ee rpaduk.

Beraurcnuts P(/X — M(X)/<1).

Bapuanr 4

1. ITpousBeneH 3amMep AuaMeTpa y Tpex BanukoB. PaccmoTpum coObiTust: Al — nnmuHa quamerpa
IIEPBOI0 BaJIMKA YAOBJIETBOPSET JOMycKaM; A2 — JUIMHA MaMeTpa BTOPOTrO BAJIMKA Y OBJIETBOPSET
nomyckaMm; A3 — [uIMHA JuaMeTpa TPEThEro BaluKa YJOBIETBOPSET AOMYCKaM.

Onucatb coObITHs: B — nnameTp Bcex BaJIMKOB HE YAOBIETBOPSIOT aonyckam; C — TOJIBKO y
OJIHOTO BaJIMKa JHWaMETp YAOBJIETBOpSET aomyckam; J[ — OuamMeTp TOJNBKO y JBYX BaJMKOB
yloBieTBopsieT AonyckaM; E — auamerp Bcex BaJIMKOB yIOBJIETBOPSIET aonyckam; I — nuamerp no
KpaliHEll Mepe OIHOro BajlMKa YAOBJIETBOpsET aomyckam; K — nuamerp mo kpaiHel Mmepe ABYX
BaJIMKOB YJIOBJIETBOPSET JOIYCKaM.

2. YyacTHUKOB MaTremaTtndyeckoi omummnuazs! (100 yen.) meTomom >kepeObeBKH pa30oMiIu Ha
JB€ TPYIIbl W paccailiii 1O pa3HbIM ayauTopusiM. KakoBa BepoOATHOCTb TOTO, YTO JBOE
IIPETEHJEHTOB Ha IIEPBOE MECTO OKAXKYTCS B PA3HBIX ayIUTOPUSX?

3. Ha matu xaproukax Hamucath OykBel A, A, K, H, V. KakoBa BeposTHOCTb, 4TO mpu
CIIy4ailHOM pacIOJIOKEHUH KapTOUeK B psifl, oayduTcs ciioBo « HAYKA»?

4. JIBa 1aTurKa NOCHUIAIOT CUTHAJIBI B OOIMI CUTHA CBS3H, IPUYEM YUCIIO CUTHAJIOB IIEPBOTO
Y BTOPOTO JAaTYMKa OTHOCATCS Kak 3:2. BeposATHOCTb MONY4YUTh MCKAKEHHBIM CUTHAJI OT MEPBOTO
natanka 0,05, ot BToporo — 0,06. KakoBa BeposSITHOCTB TOT0, YTO HayJqa4dy BHIOpAHHBIN U3 OOIIETO
KaHaja UCKa)KEHHBIM CUTHAJI TIOCTIaH MEPBBIM JaTYUKOM.

5. UcnbITyemMblit IpUOOP COCTOUT U3 TPEX MAJOHAAEKHBIX 3JIeMEeHTOB. OTKa3bl 2JIEMEHTOB 3a

HEKOTOpoe BpeMs T He3aBHUCHMBI, a UX BEPOATHOCTH PaBHBI COOTBETCTBEHHO P, P,, P,. Haiitn

3aKOH pacHpeieNieHus, MaTeMaTH4eCKOe OKHUJIaHHWE, MOJy, AMCIEPCHI0 YHUCJIa HEOTKAa3aBIIMX
anemeHToB. [TocTpouTs GyHKIHIO pactpeneneHust, OnpeneauTs BEpOITHOCTh TOTO, YTO OTKA3aBIITUX

aneMeHToB Oyner He 6onee n P, =0,04; P, =0,03; P, =0,02; n=1.

Kparkoe onucanue u perjiaMeHT BbINOJTHEHHUSA
KontponbHast pabotra 4 BBINOJHIETCS CTYACHTAMH Ha NPAaKTUYeCKOM 3aHsATHH 17, Ha
BBITMIOJIHEHHE pabOThl OTBOAUTCS 2 yaca. [Ipu BBIOJHEHUU KOHTPOJIbHON pabOThl CTYAEHTHI MOTYT
MOJIb30BAThCS OYMaKHBIMU HOCUTENSIMH HMH(pOpMauy (KOHCIIEKTaMH JIEKUUH M MPaKTHYECKHX
3aHATUH, CIOPABOYHBIMU MaTepHalaMH, YYeOHUKAMH, YYEOHO-METOAUYECKUMHU IOCOOHSIMU).
3amnpernieHo nojab30BaThCsl MOOMIBHBIMU YCTPONUCTBAMH U TaIKETaMHU.



Kpurepun onenku:

KonTponbhas paboTa cogepkuT 5 3aaHuii, KaxKa0e 3aJaHie OlEeHUBAeTCs B 5 6aIUIOB.

5 GaIOB BBICTABIISIETCS CTYICHTY, €CJIH 33JIaHUE BBIIIOJIHEHO B TIOJTHOM 00BEME;

4 Gana BBICTaBISIETCS CTYACHTY, €CJIH 33/1aHKe BBITIOJIHEHO B 00bEMe oT 80 % U BhIIIIE;

3 Oayuia BBICTABISIETCS CTY/ACHTY, €CJIH 3a/IaHKe BBITIOJTHEHO B 00BEMeE oT 60 % 10 79 %

2 Gajuta BBICTABIIACTCS CTYACHTY, €CIIM 3aJjaHue BBITIOJIHEHO B 00béMe oT 40 % 1o 59 %

1 Gast BbICTABISIETCSl CTY/ICHTY, €CIIH 3a/laHue BBIIOIHEHO B 00bEMe oT 20 % 10 39 %
0 GayIoB BBICTABIISIETCS CTY/ICHTY, €CJIH 3a/laHKe BBIMOJIHEHO B 00bEMe MeHee 19 %.

7.2.5. UTOroBoe TeCTHPOBAHUE
(HaumeHnosanue OYeHOUHO20 cpeoCcmsa)

Tunossle npuMepsl 3a1aHUM

Moayas 9. {uddepeHunaibHbie ypaBHEHHUs

1. OGmee pemenue muddepeHuanTEHOro ypaBHeHus Xy'—y =0 uMeeT BHI
o y*+x*=c’

©y=C_Cx

o y=x*+C

1

o y==Ce*
2. O6ee pewenne auddepeHnnanbHoro ypapaerus 3+ Y2 + Yy'v1—x* =0 umeer Bug
o y=x*+C

1 1
o —+—=C

Xy
oy=tglx+C)—x
© arcsinx = —\/3+y2+C

3. Oobuiee peutenne auddepeHnnansHOro ypaBHeHus Yy'+x =0 nmeer Buj

o y=Cx

o arcsinx=—/3+y*+C
© y?+x*=C?

o y=C(x*-1)

4. O6mee pemenne nuddepeHnuanbHoro ypaBHeHus Yy'—2X =0 uMeer BUI
® y=x*+C

o y=C(x*-1)
;1

o y=_Ce¥

o —+—=C

Xy



5. Ob6uee pemenne quddepeHIanIbHOr0 ypaBHeHust X + XY+ Y'(y + Xy) =0 umeer Bun
¢ 1 + 1 =C
Xy
oy=tglx+C)—x
o y=C(x*-1)

Ox+y=mnCx+1y+1)

6. O6uee pemenre quddepennuansHoro ypapaenus (x° —1)y'—2xy =0 umeer BuJ

o y=tgx+C)—x

® y=C(x*-1)

o y=Ce*”

o —+£:C
y

7. Obmee pemierne auddepenranbHoro ypapHenus X-y'+y =0 umeer Bux

1

O] y=Ce72

o arcsin X=—/3+Yy> +C

o X+y=IC(x+1)(y+1)
o y=C(x*-1)

Mopayas 10. KpaTHble HHTerpaJbl
1. JIBoiiHO# MHTETpa B MOJSAPHBIX KoopauHaTtax ot ¢pyHkuuu f(r,p) mo obnactu D umeer Bua

ﬂ f(r,@)rdrde

[[ £(r. p)pdgr

D

[[ f(r.p)drdg

[[T(r.p)redrde

2. Ha o6nactu D B mmockoctrt XOY 3anana pyukuus f(X,y)>0, Torna ” f (x, y)dxdy Beipaxkaer
D

O0BéMm Tena, mox rpadukom dynkuuu z=f(X,y) Hax odbnacteio D

Maccy obnactu D, ecniu cuutats, uro f(X,y) ecTs m1oTHOCTS BeriecTBa Ha obactu D

[Tnomans moBepxHocTH rpaduka pynkimn z=f(X,y) Hag obnactero D

ITnomans oomactu D

3. C noMo1ipio IBOMHOTO MHTETpaia MOKHO HaXOJUTh

M ITnomany miockux Gpuryp

M O6BEM TpéxMepHOTO TeNa

O ITomraas MOBEPXHOCTH TPEXMEPHOT'O TeJia

O Maccy TpéxmepHoro Tena

M Cpennee 3Hauenre GpyHKIUH ABYX IEPEMEHHBIX Ha 00JaCTH €€ 3aIaHUs
4. C noMo1uIpk0 IBOMHOTIO HHTErpajia MOKHO HaXOIUTh

M Maccy mI0CKo# IIacTHHBI



M KoopauHaThl IIeHTpa Macc IIOCKOM IIACTHHBI
M ITnomans miIocKoi IIacTHHBI

O Maccy TpéxmepHoro Tena

M O6BEM TpEXMEPHOTO TENA

Ja—x?
j'dx j xdy
5. IloBTopHsIit nHTETpan ° X paBeH
OtBer
I cos(x + y )dxdy

6. Eciu o6iacte D orpannuena jmausmu: X =0,y=T,  y=x,10 D paBeH
® -2
o2

1
o =

2
-0.5

6-x
I dx j X, y dy
7. I3MeHuTh Hopsmox WMHTETPUPOBAHUS I ° 2x
0.5y

dy jf(x y)dx+jdyjf(x y)dx

- 6 0.5y

!
Idyff(x Y)dX+Idyjf(x y)dx
:[dy:ff(x y)dx

|

dy j f(x,y)dx

Monayas 11. Paasl

1. K xakomy THITy OTHOCHTCS JaHHBINA PSIJT 37 + Z— —(1 (-D")cosnx+— ( 1)™*sin nx
n=1

O 3HAKONEPEMEHHBIN Ps
O 3HAKOMOJIOKUTEJIbHBIN PsIJL
O (pyHKIIMOHANBHBIN psiz

O CTENEHHOM P

© psan Oypoe

2. B psn ®@ypbe paznararorcsi GyHKINH, OTTHCHIBAIOIINE . ..
O JHOOBIE POIIECCHI

® nepuoanYecKue MPOoIeCcChl

O MaTeMaTU4eCKHe MpPOIECCh

O HEeNepUuoIUYECKUE MPOIIECChI

O OHMOJIOTHYECKHE TIPOIECCHI



3. HOJ'II:SYHCI) HGO6XO,Z[I/IM;I>IManI/I3HaKOM CXOOUMOCTH OTBETHUTH HA BOIIPOC O CXOAUMOCTH HUJIN

PacxoauMOCTH psiaa ng N+2

© psa pacxomuTcs;
O PpAI CXOAUTCS,
O BOIPOC O CXOJUMOCTH OCTAETCS OTKPBITHIM;

0 3n—1

4, I/ICCHC,I[OBaTB Ha CXOAUMOCTD psa -
le 2"1(2n-1)

@ pAd PaCXOdUTCA

O pAa CXOOUTCA

O BOIIPOC 0 CXOAUMOCTH OCTACTCA OTKPBIThIM

Moayasb 12. Teopusi BepOSITHOCTEH H MATEMATHYECKAasi CTATUCTHKA

1. CO6BITI/I$[ Ha3bIBAKOTCA HE3ABUCHUMBIMHU CCJIIN
o p(AB)=p(A)/p(B)
o p(AB)=p(A)+p(B)
®© p(AB)=p(A)p(B)

2. quy paBHA BCPOATHOCTH HCBO3MOXKHOI'O COOBITHSA
=0

3. CoObITHst A ¥ B Ha3BIBAaIOTCS HECOBMECTHEIMH, €CIIU
o p(AB)=1
o p(AB)=p(A)+p(B)
o p(AB)=p(A)p(B)
©® p(AB)=0

4. BeposATHOCTB BHIMTPATH B pysieTky paBHa 1/38. Urpok nenaet 190 craBok. 1o kakoi
q)OpMy.]'[C MOKHO BBIYHUCIINTE BEPOATHOCTb TOT'O, YTO OH BBIMI'PACT HC MCHEC 5 pas

©® pacnpenenenus [lyaccona
o ¢yukuuu Jlannaca O(x)

O Hajo cocuuTarth 1o popmyine bepuysiu, acumnToTHuecKue GOpPMyIIBl JaayT OOIBIIYIO
OILINOKY.

O TUIOTHOCTH HOPMAJIBHOTO PaclpeleeHUs

© BeposTHOCTh CyMMBI JIFOOBIX CITy4allHBIX cOOBITHI A U B Bbuucnsercs no gopmyie

o p(A+tB)=p(A)+p(B)

o P(A+B)=p(A)+p(B)-2p(AB)

o p(A+B)=p(AB)

® p(A+B)=p(A)+p((B)-p(AB)

© BeposTHOCTH BBIMTpaTh B KOCTH paBHa 1/6. Urpok nemaer 120 craBok. 1o kakoit popmyse
MO’KHO BBIYUCIIUTbh BEPOATHOCTh TOT'0, YTO YMCIIO BBIUTPBIIIEH HE OyaeT MeHble 15

o pacnpenenenneM Ilyaccona

o nokanbpHOU popmyioit Myaspa-Jlamnaca

O HaJ0 cocuuTaTh 1o Gopmyne beprnynu

©® unTerpanbHOii hopmyioit Myaspa-Jlamiaca



© IIpousBoaMTCS N HE3ABHCUMBIX UCIIBITAHHUN, B KOTOPBIX BEPOSTHOCTh HACTYILJICHUSI COOBITUS
A paBHa p. BeposTHoCTb TOT0, 4TO COOBITHE A HAaCTyNUT M pa3

o BeHcIAeTcs mo popmyse baiieca

o pasHa p(1-p)

©® Boruucisercs o Gopmyse bepayu

o BeUHUCIAeTcs o Gopmyne Myaspa-Jlamraca

®© AOGoHeHT 3a0bL1 MoCieAHI0 U Py HOMepa TejaedoHa 1 MOITOMY HabupaeT e Hayrajl.
Onpenenutb BEpOSITHOCT TOTO, UTO €My NMPUAETCS 3BOHUTH He OoJiee yeM B 3 mecTa.

= 0,3

= 0.3

®© AOGoHeHT 3a0bL1 nocieanue 2 mudpsl TeneOHHOT0 HOMEpa, HO IOMHUT, YTO OHH Pa3InYHbI
1 00pa3yroT ABy3HaYHOE uncio, MeHbInee 30. C yueToMm 3Toro oH Habupaet Hayraf 2 HUQpoL.
Haiiti BeposiTHOCTH TOTO, YTO 3TO OYAYT HYXKHBIC IU(PBI. OTBET OKPYIIIUTE O THICSYHBIX.

= 0,037

= 0.037

© Pebenok umeet Ha pykax 5 kyoukos ¢ OykBamu: A, K, K, JI, Y. BepostHocTh TOTO, 4TO
pebeHok cobepet u3 KyOUKOB CJI0BO "Kykia'"paBHa. OTBET OKPYTIIUTE IO THICSYHBIX.

= 0,017

= 0.017

11. ®opmyna D (-X) = D(X):

A) He BepHa

B) BepHa TONBKO AJIst OTPULIATENEHBIX CITYYaliHBIX BEJTMYNH

C) BepHa TOJBKO JUIsI MOJIOKUTEIBHBIX CITy4aifHBIX BETMUUH X
D) BepHa

12. Jlana BeiOOpKa oobeMa N: X1, X2, ..., Xn . ECIHM KaX/bIi 2JIEMEHT BHIOOPKU YBETUYUTH B 5

pas, To BeIOOpOoUHOE cpearee X
A) Bo3pacTeT B 5 pa3 i BEIGOpOUHAs AUcTiepcus S 2 Bo3pacTeT B 5 pas
B) Bo3pacTer B 5 pas, a BeIGOpouHas aucrepcust S 2 yenmuuutes B 25 pas
C) Bo3pacreT B 5 pa3, a BEIOOPOYHAS TUCTIEPCHST HE U3MEHHUTCS
D) BospacTer B 25 pas, a BHIGOpouHas aucniepcus S 2yBenuuures B 5 pas

13. ABromammHa mpunuia U3 MuHcka B MoruneB co ckopocTtbio 40 KM/4 M cpasy ke
noBepHyJia oopaTHo. CKOpOCTh ee Ha oOpaTHOM myTH Obla Ha 20 kM Oosbmie. CpeaHsisi CKOPOCTh
aBTOMOOWJIS paBHA

A) 50 km/g9 C) 60 xkm/u

B) 100 xm/g4 D) 40 xm/4

14. TInotHOCTH pactpenenenus f(x) MoxxHo HaifTi o pyHkMM pacnpenenenus F(x) no popmyse
A) f(x)=F(x) ) f(x)=F(x)
B) f(x)= jF(t)dt p) f(x)= [F(tht

15. Jns 2-X HOpMaJIbHBIX HE3aBUCHUMBIX BEJIMYMH C OJMHAKOBBIMHU JUCIEPCUSIMU MOTYYECHBI

BEIGOPKH 00beMa Ny =42 1 Ny=20 ¢ TakuMu XapakTepuctukamu: X =64, S22 =16, Y =59, S, ?
= 25. [Ipu ypoBHe 3HaunmMoctu o = 0,05 npoBepseTcst TUIIOTE3a O PABEHCTBE T€HEPAIBHBIX CPEIHUX



Ux = Wy (KOHKYpUPYIOIIasi THIIOTE3a |ix L y). ONBITHOE 3HAYCHUE CTATUCTUKH T, MIPUMEHSIEMOU s
nposepku runoressl Ho, paBHo 4,17. I'nnore3a Mx= My

A) He mpoxoauT

B) nyxHbI Tabauie pactpeaenenns CThrogeHTa

C) nmpoxoaut

D) Hy»HBI JOTOIHUTEIbHBIE OTIBITHI

16. Cnyuaitnasg BenMuMHa X pacnpenesieHa paBHomepHo Ha otpeske [0, 1]. Cnydaitnas
BenmmunHa Y = X + 2 Oyner umeThb

A) paBHOMEpHOE pacnpeneneHre Ha otpeske [0, 3]

B) paBHOMepHOE pacnpeaencHue Ha oTpeske [2, 3]

C) Y He Oyner uMeTh paBHOMEPHOE paclpeiesieHre

D) paBHOMEpHOE pacipeieiicHue Ha oTpeske [-2, -1]

17. CnydaifHast BeJIM4YMHA pacripeziesieHa paBHOMepHO Ha otpeske [0, 5]. P1 — BeposTHOCTS,
YTO cllydailHO OpolleHHas Touka momaneT Ha oTpe3ok [0, 1]. P2 — BeposTHOCTB, UTO Ciy4ailHO
OpolleHHas TOYKa MomnajieT Ha OTpe3oK [3, 4]. Torna MOXKHO yTBEpK1aTh, UTO

A) P1=P2 C) P2 B Tpu paza Gonbie Pl

B) P2>P1 D) P1>P2

KpaTkoe onucanue u perjiaMeHT BbINOJIHEHHS
HroroBoe TectupoBanue mno gucuuivinHe "Bpicmias maremartmka 3" BBICTaBIISETCS B
pacnucannu Ha 20 Heene U MPoxoauT Yepes LISHTp TecTupoBaHUS B KOMITBIOTEPHOM KJIacce 00IIeTo
nocryna. Ha tect otBomuTcs 2 yaca. [Ipu BBINOJIHEHUH TECTa CTYCHTBI MOTYT ITOJIb30BaThCSI TOJIBKO
KaJIBKYJIATOPaMH, IPU 3TOM HE JOIMYCKACTCA UCITIOJIB30BAHUC KaKUX-JIH00 CIIPaBOYHBIX MaTCpHaIOB,
KOHCIIEKTOB JIEKIIMH U TMPAKTUYECKUX 3aHATHI, MOOMIBHBIX YCTPOUCTB, TaI)KETOB. .

Kpurepun onenku:

Tect cocrout u3 10 3aganuii, Kaxa0€ U3 KOTOPBIX orleHUBaeTcs B 10 6amios:

10 6annoB cTaBUTCS 3a 33JaHKE, €CIIU CTYJEHT Ha BOMPOC 3aJaHMs OTBETHII MTPABUIILHO;
0 GayuTOB CTaBHUTCS 3a 3aJIaHUE, €CITU CTYACHT Ha BOMPOC 33/IaHUS OTBETHII HEIPABUIHLHO



7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA

JUCHUILIHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 3
Ne
wn Bomnpocsl Kk 3k3ameny
1 |Kakue ypaBHeHus Ha3biBaoTcs auddepennnansupivu? IlpuBeanre npumep.
2 |Yro Ha3bIBalOT penieHueM auddepennumanbioro ypasuenus? [Ipuseaure npumep.
3 UTo Ha3bIBAIOT HAYAIBHBIMU ycioBHsSMH Ui nuddepeHnmansaoro ypaBHenus? llpuBenute
pumep.
4 |Yrto Ha3pIBAIOT O0OIIMM perieHreM it uddepeHmaibHoro ypaBHeHus (n-oro nopsjaka)?
5 Cdopmynupyiite Teopemy Ko o cyiecTtBoBaHuH pemieHus TuQEepeHIINaTLHOTO ypaBHEHUS

1-oro nopsiika

Jlaiite ompenenenue nuddepeHIuanbHOro ypaBHeHus 1-oro nopsaka. [lepeuncnure THIBI U

6 METO]IbI OTBICKAHUS UX PEIICHUS

7 Jlaiite ompenenenune audQepeHnIUaNbHOTO ypaBHEHUS 2-0TO  TOPSIKA, JOMYCKAOLIETO
MoHMKeHue nopsiaka 1-oro tuna. ONUIIMTE METOJ OTBICKAHUSI €T0 PEIICHUSI.

5 Jlaiite ompenenenne auQQepeHIrnanbHOr0 ypaBHEHHS 2-0T0 MOPAIKa, JTOMYCKAaIOIEro
MOHIKEHUE TOpsiIKa 2-0oro Tuna. ONMHUIINTE METO OTHICKAHHS €r0 PeIIeHUsI.

9 [aiite omnpeneneHue auddepeHInaIbHOr0 ypaBHEHUS 2-0r0  MOPSIKa, JIOMYCKAaOIIEro
MOHIDKEHHE Topsiika 3-oro Tuna. ONHUITUTE METO OTHICKAHHSI €T0 PEHICHUsI.

10 UTo Ha3bIBalOT JIMHEHHBIM OJHOPOJHBIM AH(p(depeHIInalIbHBIM yYpaBHEHHEM N-0T0 Mopsaka?
[lepeuncnuTte ero cBOMCTBA M OMUIIUTE METOJ] PEIICHUSI.

11 |Onummute ctpyktypy obuiero pemenus JIOY n-oro nopsiaka.

12 Jlaiite omnpeneneHue JMWHEHHOM 3aBUCUMOCTH (PYHKUMHA. VYKaXUTe YCIOBUS JIMHEHHOU
3aBHCHUMOCTH M JIMHEHHON HE3aBUCUMOCTH JIBYX (YHKIHUH.

13 |[MaiiTe onpenenenue onpenenutesns BpoOHCKOro u yKakuTe ero CBONCTBA.

14 UTo Ha3pIBAIOT JHUHEWHBIMH OIHOPOAHBIMH JH(QepeHInanbHBIMA ypaBHEHUSIMH BTOPOTO)
MOpsIKA C TOCTOSTHHBIMU KO3 duueHTamu?

15 OnuimTe CTPYKTypy 00111ero penieHus IMHEWHBIX OJTHOPOIHBIX TU(PepeHITNATbHBIX YPABHEHUS
BTOPOTO NOPsIAKA C TOCTOSSHHBIMU KO3((QUIIMEeHTaMH.
UTro Ha3pIBAalOT  XapaKTEPUCTHUECKHUM  YpPaBHEHHWEM  JUISl  JIMHEHHBIX  OJHOPOJHBIX

16 |muddepeHnmanbHbIX ypaBHEHHS BTOPOrO TMOPSAAKAa C TOCTOSHHBIMH KO3 QHUIMEHTaMU?
[TpuBeauTe mpumMep
Ykaxure BUA OOMIETO peIIeHUs JMHEWHBIX OIHOPOMHBIX IU(GEpeHINATBHBIX YpaBHEHUN

17 [Broporo mopsaka ¢ TOCTOSHHBIMH Ko3(duumeHTamMu s ciaydaeB, KOrAa KOpPHHU
XapaKTEePUCTHUECKOTO YPaBHEHHUs NCHCTBUTEIBHBIC pa3inyHble yncia. [IpuBeanrte npumep
YKaxuTre BUA OOIIETO peIIeHUS JTUHEHHBIX OJHOPOAHBIX UG (EepeHINATbHBIX YpaBHEHUH

18 [Broporo TmopsaKa C TOCTOSHHBIMH KO3(QQHIMEHTaMH IS CIOy4aeB, KOrJa KOPHHU
XapaKTepUCTHYECKOTO YPaBHEHHUs IEHCTBUTEIbHbBIE OIMHAKOBBIE uncia. [IpuBenute npumep
Ykaxure BUA OOMIETO peIIeHUs JMHEWHBIX OIHOPOMHBIX IU(GEpeHINATBHBIX YpaBHEHUN

19 Broporo mopsaka ¢ TOCTOSHHBIMH Ko3(duumeHTamMu s cilaydaeB, KOrAa KOpPHHU
XapaKTEePUCTHUECKOTO YPaBHEHUsI KOMILIEKCHBIE uncia. [IpuBenuTe npumep

20 UTo Ha3bIBAIOT JUHEWHBIMH HEOJHOPOAHBIMH JU(QPEepeHINATbHBIME YPAaBHEHUSIMU N-0TO
mopsiKa’?

21 YKaKUTE CTPYKTypy OOIIEro pemieHuss JUHEHHBIX HEOTHOPOAHBIX JuddepeHIranIbHbIX

YPAaBHCHHA N-0ro nNopsaKa.




BOHpOCLI K 3K3aMEHY

n/n

29 Onummure MeToJ BapualUU MPOU3BOJBHBIX MOCTOSHHBIX ISl OTHICKAHUS YaCTHOTO pPELICHHS
ITMHEHHOT0 HEOAHOPOAHOTO MH(HEepEeHIIMATHLHOTO YPAaBHEHUS! BTOPOTO MOPSIKA.

23 UTo Ha3pIBalOT MpaBoil YacThio crenuanbHoro Buaa JIHJY 2-oro mopsimka ¢ moCTOSIHHBIMU
Kodpuumentamu? IlpuBeaure npumep
Onummre MeToJl HeompeeNeHHbIX KO3((UUIMEHTOB [Js OTHICKAHUS YAaCTHOTO pEeUICHUS

24 |HeoTHOPOIHOTO JMHEHHOTO UG PEpEeHIINATHLHOT0 yPaBHEHUS BTOPOTO MOPSIKA C TPABOIl 4aCThIO
CHEIMaIbHOTO BUJIA.
Uro takoe umcnoBor psan? IlpuBemure mpumep Uto HaszpiBaeTcs cymmon psaa? Kakoi psn

25 [Ha3pIBacTCAd CXOMSIIMMCS, Kakol pacxomsammmcs? [laiite ompeneneHue OECKOHEUHOM
r€OMETPUUYECKOI MPOTPECCUU U €€ CYMMBI.

26 ChopmynupyiiTe HEOOXOIUMBIN MPU3HAK CXOJUMOCTH 4YHCIOBOro psaa. Kak ero MoxHO
MCIIOJIb30BATh I UCCIEOBaHMs cxoauMocTH psaa? [lpuseaure npumep

97 ChopmynupyiiTe ITOCTaTOYHBIE MPHU3HAKK CXOAMMOCTU PSAIOB C IMOJOKUTEIHHBIMU UJICHAMH
(cpaBuenus, JlanamOepa, paaukaibHbIN, HHTErpanbHbIi). [IpuBeauTe npumepsl

28 dTo Ha3bIBAIOT SHAKOYEPEYIOLIUMCS pﬂII?M? Cdhopmymupyiite Teopemy JleliOHMIIA 1 TPUBEAUTE
mpuMep e€ UCIONIb30BaHMS ISl MPUOIMKEHHBIX BBIYMCICHUN CYMMBI psiia

29 JlaiiTe ompeneneHre 3HaKOMEPEMEHHOTO psiia. YKaKUTE AOCTATOYHbIE MPU3HAKU CXOIHUMOCTH.
Yo Takoe abCONIIOTHAS M YCIOBHAS! CXOJIMMOCTh 3HAKOTIEPEMEHHOT0 psijia?

30 JlaiiTe ompeneneHue CTENEHHOTO psa, MHTEpBaJla CXOJUMOCTH CTENEHHOrO psia, paauyca
CXOJIMMOCTH

31 Uto Ha3BIBAOT psziom Teitnopa u Maknopena ans ¢yukiun f(x)? IlpuBenute npumeps! ams
bynkwmii: cos(x), sin(x), In(1+x), exp(x).

30 [TpuBenuTe NpUMEpPHl HCHOIB30BAHUSA PAAOB JUIS BBIYUCICHUH MNPUOIMKEHHBIX 3HAYEHUH
(byHKIIMI 1 ONpe/IeNIeHHBIX HHTETPAJIOB C 3aJAHHON TOYHOCTBIO

33 JlaiiTe omnpeneNeHusl TPUTOHOMETpUYecKoro psijaa, koadduuuentoB dypwe, psga Dypre ans
(byHKIMH ¢ eprojoM 2 1

34 [[IpuBenute mpumep pasioxeHus B piaa Dypbe UeTHBIX U HEUYETHBIX MEPUOTMUECKUX (DYHKITHIA

35 [laiite onpenenenus GyHKIMOHAIBHOTO psja U 00JIACTH €ro CXOIUMOCTH.

36 [[lepeunciure CBOWCTBA CTEIIEHHBIX PSJIOB

37 [TpuBenuTe NpUMEpPHl HCIOJIB30BAHUS PSAAOB JUIS OTBICKAHUS TNPHOIMKEHHBIX PpEIIeHUH
¢ depeHInaTbHbIX YpaBHEHHH

38 [Chopmymupyiite ycnosue upuxite 1t QYHKITUU

39 |ChopmynupyiiTe ycioBue cXoquMOCTH psiia Dypbe K GYHKIUU, U1 KOTOPOI OH 3amucaH

40 [Yro nazwiBatoT ko3 duimentamu Dypre u psimom Dypwe it GyHKImiA ¢ meprogom T?

41 |Onummre paznoxenue B psag Pypbe HENEpUoInIecKux GpyHKIHi

42 |[IpuBenuTe NpUMep OPTOrOHAIBHBIX Ha OTpe3ke [a; b] dyHkImit

43

[Tepeunciure GopmMysTbl KOMOMHATOPUKH

44

Yro Takoe ucnsiTanue, coobrTue? Ipusenure npumep. Kakue coObITHS HAa3bIBAIOT CIy4alHBIMU,
ITOCTOBEPHBIMH, HEBO3MOKHBIMH? [TpHuBeuTe npumep.

45

Kakue coOBITHS HAa3BIBAIOT HCCOBMCCTHBIMMU, HE3aBUCUMBIMHU ? HpI/IBe,Z[I/ITC IIpHUMCEDP.

46

Urto Takoe cymMma coOBITHIA, Mpon3BeneHue coopiTuii? [puBenure npumep.

47

Kakue coOBITHS Ha3bIBAIOT MPOTHBOITONIOXHBIMU? [IpuBeInTe mpumep.

48

Uro Takoe mosHas rpymmna coobiThit? YTo Takoe 3neMeHTapHbIe UCXO bl uchbiTaHus ? [IpuBeauTe
puMep.

49

Uro Takoe OTHOCHUTENbHAs 4acToTa coObITHA? B uéMm 3akitouaercss CBOMCTBO yCTOMYMBOCTH
OTHOCUTEJIbHBIX 4acToT? JlaliTe 4aCTOTHOE ONpeesIEHNE BEPOSITHOCTH COOBITUS

50

JlaliTe KiTaccuueckoe ornpesesieHre BeposiTHocTH coObiTust. [IpuBenure npumep. Ilepeuncaute
CBOMCTBA BEPOSITHOCTH COOBITHUS




n/n

BOHpOCLI K 3K3aMEHY

o1

UTo Takoe YCIOBHAasi BEPOSTHOCTb, BEPOSTHOCTb IPOM3BENEHUS COOBITUH, BEPOSITHOCTH
pON3BECHNsI He3aBUCUMBIX coObITHIT? [IpuBeanTe npumep.

52

UTto Takoe BEPOSTHOCTH CYMMBI HECOBMECTHBIX COOBITHI, BEPOSATHOCTH CYMMBI COBMECTHBIX
coObITHIT? [IprMepsl

53

UTo Ha3bpIBAIOT MOBTOPHBIMU HE3aBUCUMBIMU HcnbITaHusIMU? Onummte Gopmyny bepaysu.

54

[lepeuncnure acuMnToTHYECKHE (POPMYIIBL.

55

/laiiTe onpezeseHue Ciy4aiiHON BEJIUYUHBL, JUCKPETHOM U HENIPEPBIBHON CIIy4YallHOM BEIMYHHBI.
I IpuBeuTe npuMep.

56

CchopmynupyiiTe 3aK0OH pacripeieNeHus: TUCKPETHON ciry4aiHo BenmuuuHbl. [IpuBennTe npumep.

57

[lepeurcianTe YMCIOBBIE XapaKTEPHCTUKU CIIyYalHBIX BEIUYMH (MaTeMaTHYECKOE OKHIaHHE,
IMCIIEPCHs, CPEIHEe KBaIpaTHUYEeCKOe OTKJIOHEHHE). UTO OHU XapaKkTepU3YIOT U KAKOBBI HX
cBoiicTBa?

58

Kak HaliTH MaTeMaTUYEeCKOE OXUJaHNEC U JUCIICPCUTO ,Z[HCKpGTHOfI CHy‘l&ﬁHOﬁ BEJIMYUHBI?

59

Uro Ttakoe GyHKIUS pacrpenencHus BeposiTHocTed F(X) W IUIOTHOCTH pacrpenencHus
BeposTHOCTeH f(X) HenmpepbIBHOM ciyuaiiHoii BenuunHbl? [lepeunciuTe ux cBoiicTBa

60

JlaiiTe oIpeneneHrue MaTEeMaTUYeCKOrO OKHMJIAHWS M JHUCIIEPCUH HENPEPBIBHOW CIy4allHOH
BETTMYHHBI

61

Kak HaiiTh BEpOATHOCTB MMOMAIAHUS CIIy4YalHOW BEJIMYMHBI B 33/JaHHBII MHTEPBAJI, €CJIM U3BECTHA]
[MJIOTHOCTD pacrpeaesieHus BeposTHocTel f(x)? UTo reomeTprdecku BeIpaXkaeT 3Ta BEPOSITHOCTh?

62

Onuimre HOPMalbHBIM 3aKOH pacHpefeieHus, rpaduK IUIOTHOCTH pPAaCHpeleNeHHs], ero
YUCJIOBBIC XapPaKTEPUCTUKU

63

Kak HaiiTH BEpOSATHOCTH TOTO, YTO CiIydaifHasi BEIMYMHA C HOPMaJIbHBIM 3aKOHOM pacIipe/1esIeHus
MpUMET 3HaueHHE MEHbBIE 33/JaHHOTO X1; OOJbBIIE 3a/JaHHOTO X2; HAa HMHTEpBaje (X1, X2) C
nomoInkio ¢pyHkuuu Jlamaca?

64

JlaiiTe ompeneneHue reHEpabHON U BBIOOPOYHOM COBOKYMHOCTH. Kakass BhIOOpKa Ha3bIBaeTCs
€MpPEe3eHTATUBHOMN M KaK €€ MOJIYYUTh?

67

Kaxre OLIEHKH Ha3BIBAIOTCS HECMEIIEHHBIMU, COCTOSTENLHBEIMHA? UTO ABISETCS HECMEIIEHHON
OLICHKOW MAaTeMaTH4eCKOTO OXKUAAHWS, TUCIEPCHHM U KaK WX BBIYHUCIUTH MO BBIOOPOUYHBIM
maHHBIM?

66

Kakas 3aBUCUMOCTb MEX/1y BETMUYMHAMU Ha3bIBAETCS CTATUCTUYECKOM, Kakask KOpPeIsIIHOHHON?
[IpuBeuTe npuMep Ha rpadukax pacceMBaHMs

67

dTto Takoe I[OBepI/ITeJ'IBHI)H\/'I HHTEPBAI AJI1 BEPOATHOCTU CO6I>ITI/I$[, MaAaTEMATHUYCCKOI'O OXKHUIaHU],
ucnepcun?

7.3.2. Kputepuu U HOPMbI OLEHKH

®opma
NpoBeIeHHUsI
Cemectp . Kpurtepuu u HOpMbI OLIEHKH
NPOMeKYTOYHOM

aTTecTaliu
Crynent Habpan 80 u 6onee

DK3amMeH (1o OaJIJIOB, paCCYUTAHHBIX 10

3 HaKOIUTEIbHOMY «OTJIMYHOY dopmyine: (Cymma 6amioB 1o
pEUTHHTY) BCEM YUCOHBIM MEPOTIPHUATHSIM,

NPEAYCMOTPEHHBIM B Kypce +




Cemectp

dopma
NpoBeIeHus!
NMPOMEKYTOYHOM
arrecTaumu

Kpurepuu u HOpMbI OLIEHKHT

PE3YJIbTAThl HTOI'OBOT'O

TECTUPOBAHUSA), pa3AciIEHHAS HA
2

«XOopouo»

Crynent Habpan ot 60 10 79
0aJIoB, paCCYUTAHHBIX IO
dopmyne: (Cymma 6amioB 1o
BCEM yUEOHBIM MEPOIPUSIITHSIM,
PEeayCMOTPEHHBIM B Kypce +
pe3yNbTaThl UTOTOBOTO

TECTUPOBaHUs), pa3Jesi€HHas Ha
2

«YZOBJIETBOPUTEIILHO»

Crynent Habpan ot 40 mo 59
0aJIoB, PACCYMTAHHBIX IO
dopmyne: (Cymma 6aioB 1o
BCEM Y4YCOHBIM MEPOIIPHSTHUSIM,
IIpENYCMOTPEHHBIM B Kypce +
pe3yJIbTaThl UTOTOBOTO

TECTUPOBaHUs), pa3Jesi€HHas Ha
2.

«HCYOOBJICTBOPUTCIIBHO»

Crynent Habpan menee 40
0aJI0B, paCCYMTAHHBIX IO
dbopmyne: (Cymma 6aioB 1o
BCEM Y4E€OHBIM MEPOIPUSITHUSM,
NPEeSYCMOTPEHHBIM B Kypce +
pE3yJIbTaThl UTOTOBOTO

TECTUPOBaHUs), pa3Jesi€éHHas Ha
2.




8.1. Obsi3aTe/ibHAA JTUTEPATYypa

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

Ne
n/n

ABTOPBI, COCTABUTEH

3arsaaBue (3aroJioBoK)

Tun (yueOHuK, yueOHOe
nocooue, yueOHo-
MeToAnYecKoe mocooue,
NPaKTHKYM, Ap.)

I'ox n3panus

KoaudecTBo B
HAY4YHOH
ounodmnoTeKe /
HaumenoBanne 96C

[umaues B.C.

Beiciias matemaruka : yueOnuk / B.C.
IInnauyes. — Mocksa : MTHOPA-M, 2019.
— 479 ¢. — (Bricmiee oOpa3oBaHue). —
www.dx.doi.org/ 10.12737/5394. - Tekcr :
anexkTpoHHsbId. - URL:
https://new.znanium.com/catalog/product/99
0716

YyeOHUuK

2019

OBC
“ZNANIUM.COM”

Pxesckuii C.B.

Bricmrast matematuka : yueonuk / C.B.
PxeBckuil. - Mocksa : Undppa-M ;
Znanium.com, 2018. - 814 c. - (Beicmiee
obpasoBanue). - ISBN 978-5-16-107481-7
(online). - Tekcr : anekTpoHHbIH. - URL:
https://new.znanium.com/document?id=337
456

VueOHuk

2018

OBC
“ZNANIUM.COM”

Hanunos FO.M.,
Kyp6enko JI.H.,
Huxonosa I'.A.,
Huxonosa H.B., Hypuesa
C.H.; non pen. XKypbenko
JI.H. , Huxonosoii I'.A. .

MaremaTuka : yueb. nocobue /

KO.M. Tanunos, JI.H. Xyp6enxo,

I'.A. HukonoBa, H.B. Hukonosa, C.H.
Hypuera ; mox pea. JI.H. XKyp6enko,

I'.A. HukonoBoi. — Mocksa : UTHOPA-M,
2019. — 496 c. — (Bricmiee oOpa3oBaHue:
bakanaBpuar). - Tekcr : 31€KTpOHHBIN. -
URL:
https://new.znanium.com/document?id=327
832

YuyebHoe mmocodue

2019

ObC
“ZNANIUM.COM”

Herrsapesa O.M.,
Kypbenko JI.H.,

Martemartuka B mpuMepax u 3afadax : yuel.
nocobue / O.M. Jlertsapesa, JI.H.

YuebHoe rmocobdue

2019

ObC
“ZNANIUM.COM”




Tun (yueOHuK, yueoHOe

KoanuyecTBO B

Ne nocodue, yue0HO- HAYYHOI
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus
n/n MeToAnYecKoe mocooue, ounodmnoTeKe /
NPAKTHKYM, AP.) HaumenoBanue 3bC
Huxonosa I'.A., Kypbenko, I'.A. Hukonona, H.B.
Hukonosa H.B., Hypuesa | Hukonosa, C.H. HypueBa. — Mockaa :
C.H. NHOPA-M, 2019. — 372 c. — (Bsiciuee
oOpaszoBanue: bakanaBpuar). - Tekcr :
anexkTpoHHsbId. - URL:
https://new.znanium.com/catalog/document?
10=327833
8.2. JlonosiHuTEIbHAS JIUTEPATypPa
Tun (yueOHuk, yuedHoe KOHH%CTEO i
HAY4YHOM’
Ne nocooue, yueoHo-
ABTOpBI, COCTABUTEH 3ariaBue (3aroJ10BOK) I'ox u3panus ondmorexe /
n/n MeTOoAnYEecCKoe mocoomne,
NpAKTREYM, Jp.) HaumeHoBanue
il IBC
1 | Kysnenos JLA. COOpHUK 3a/1aHUI1 IO BBICIIEH MaTeMaTHKe. Y4ebGHOe mocobue 2015 3BC
TunoBsle pacyeTsl : yueOHOe mocodue / “Jlanp”
JLLA. Ky3nenoB. — 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
JIOCTYTIA: JIIsl aBTOPHU3. MOJIb30BaTeIeH
2 | ®wmnoBa E.E., Cepreea | Maremaruka: Yuebnoe nocobue / E.E. Y4eOHoe mocobue 2015 3BbC
J.B., Cnob6oxackas U.H. dunumnosa, [[.B. Cepreesa, “ZNANIUM.CO
N.H.Cnob6oxackas - Bonorga: BUITD ®CUH M”

Poccunm, 2015. - 378 c.: ISBN 978-5-94991-
312-3 - TekcT : anekTpoHHBIH. - URL:




Tun (yueOHuk, yueoHoe

KoaunuecTBO B

Ne nocooue, yueoHO- HayHron
ABTOpBI, COCTABUTEIHN 3arsiaBue (3arojioBoK) T'ox m3panus ouodaunortexe /
n/m MeToAn4YecKoe nmocooue,
OPAKTHKYM, 1p.) HaumenoBanmne
P > AP 9BC
https://new.znanium.com/catalog/product/89
9484
3 | benmoycoga B. U., EpmakoBa | Beiciras matemaTuka. Yacts 1 : yaeObHOE Y4ebHoe mocobue 2016 3BC
I'. M., Muxanesa M. M. [u | mocobue / B. U. benoycosa, I'. M. “IPRbooks”

ap.].

EpmakoBa, M. M. Muxanesa [u ap.]. —
ExarepunOypr : Ypanbckuil penepanbHblii
yausepcuret, ObC ACB, 2016. — 296 c. —
ISBN 978-5-7996-1779-0. — TexkcT :
AIIEKTPOHHBIH // DIIEKTPOHHO-ONOIMoTeYHas
cuctema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/65920.html
(mata obpamenus: 25.10.2019). — Pexum
JIOCTYTIA: JIJIsl aBTOPU3UP. TIOJIh30BaTENeH




8.3. Ilepeuenb mpogeccHOHANBHBIX 0a3 JaHHBIX U MH(POPMANMOHHBIX CHPABOYHBIX
CHCTEM

- Web of Science [Dnekrponnsiii pecype] : MyIbTHIUCHHMIUIMHAPHAsS pedepaThHBHas Oaza
nannbix. — Philadelphia: ClarivateAnalitics, 2016— . — Pexwum goctyna : apps.webofknowledge.com.
— 3ari. ¢ 3Kpana. — f3. pyc., aHrJL.

- Scopus [DnekrponHbiii pecype] : pedeparuBHas 0aza manubix. — Netherlands: Elsevier,

2004— . — Pexxum mrocTytia : scopus.com. — 3aril. ¢ 9KpaHa. — 3. pyc., aHTJL.

- Elibrary [OnextponHsiii pecypc] : Hay4dHas 3JIeKTpoHHas Oubnmoreka. — Mocksa : HOB,
2000- . — Pexxum noctyma : elibrary.ru. — 3ari. ¢ skpana. — 3. pyc., aHII.

- Springer Link [Dnekrponnsiii pecype] : [0a3a manubix]|. — Switzerland: SpringerNature,
1842— . — PexxuMm nocrtyna : link.springer.com. — 3ari. ¢ s3kpana. — f3. aHri.

- Science Direct [DnekTpoHHBIH pecypc]| : KOJUICKIHS 3JICKTPOHHBIX KHUT M3JATCILCTBA
Elsevier. — Netherlands: Elsevier, 2018— . — Pesxxum moctyna : sciencedirect.com. — 3ari. ¢ skpaHa. —
S13. aHrm.

- NEICON [DnexTpoHHBIii pecypc] : aeKTpoHHAs HHPOPMAIIHS | apXUB HAYYHBIX KYPHAJIOB.
— Mocksa : HOMKOH, 2002— . — Pexxum toctyna : neicon.ru/resources/archive. — 3arii. ¢ skpana. —
S13. pyc., aHri.

8.4. [lepeuenb nporpaMMHOro odecrneyeHust

0 PexBu3uTHI 1O0rOBOpPa

N HanmenoBanue I10 o . P

n/n (naTa, HOMep, CPOK JAelCTBUS)
1 Windows OeccpouHas
2 Office Standart OeccpodHas

8.5. Onucanne MarepHaJbHO-TEXHHMYECKON 0a3bl, HEOOXOAMMOM ISl OCYLIECTBJICHUS
00pa3oBaTeIbHOIO MpoLecca Mo JMCUUILINHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0MHETOB, 1a0opaTopuii, MACTEPCKUX U

Ne ApP. 00bEKTOB ISl IPOBEACHUS

N/ | MPaKTHYeCKHUX U JJa00PaTOPHBIX 3aHATHIA,
NMOMELIECHHU VISl CAMOCTOATEILHOMN

padoThl o0y4yaoumxcs (HoMep ayAuTOPHH)

Ilepeuenb 0CHOBHOTO 000pPYAOBAHMSA

VY4ueOHast ayauTopust Uit mpoBeeHus 3aHsITiid | CTONBI  yICHWYECKHE JBYXMECTHBIE U
JEKIIMOHHOTO THMA. YuyeOHas ayauTopus s | TPEXMECTHbIE (MOHOGJIOKN) ,CTOJI
MPOBEJCHUS 3aHITUA CEMHUHApPCKOTO THUIMA. | MPENo1aBaTeIbCKUH, CTYJ
VYuyebHast ~ ayauTopus UL KypCOBOTO | IPENoJaBaTelIbCKUM, JOcKa ayAuTOpHas
MPOEKTUPOBAHUS  (BBIMOJIHEHHUS] KYPCOBBIX | (MeJOBast)

pabot). YuebHast ayauTOpHs JJIsl IPOBEIACHUS
TPYTITOBBIX " WH/INBHyaTbHBIX
KOHCYNIbTallMi. YueOHas ayauTopus Jjs
NIPOBEICHUS 3aHATHIA TEKYIIEro KOHTPOJS U
npomexxyrouHoit arrectaruu (I'-440)

VYuebHas ayauTopus Ay npoBeneHus 3ausatuil | Cton MPENOaBaTeNbCKUM. , Croibl
CEMHUHAPCKOT0 TUTA. YueOHas ayIuTopus Ul | ydeHHUeCKue (HauepTaTenbHbIe) , CTYIbS,
o | KYPCOBOTO  TIPOCKTHPOBAHUSA (BBITIOJTHEHUS | IOCKA ayaUTOpHAs (MeIoBast)

KYpPCOBBIX Pa0oT). YueOHas ayauTopus JUis
MIPOBEICHUS TPYIIOBBIX U MHAWBUAYAIbHBIX
KOHCYNbTallMi. YueOHas ayauTopus s




n/n

HaumeHoBaHue 000PYI0BAHHBIX Y4EOHBIX
Ka0MHEeTOB, J1a00paTOPHii, MACTEPCKHUX H
Ap. 00bEKTOB /1J1sl IPOBe/IeHUsl
NMPAKTUYECKUX H JIA00PATOPHBIX 3aHATHH,
NOMeleHUuH JJISI CAMOCTOATEILHOMI
paboThl o0yuyaoumxcs (HoMep ayAuTOPUN)

Ilepeyenb 0CHOBHOTO 000pPYAOBaHMS

IPOBE/ICHUS 3aHATHH TEKYLIEro KOHTPOJIS U
npoMexxyrouHoi arrecranuu (I'-405)

[TomerieHne i1 CaMOCTOSITEIBbHONW PabOThI
cryaentos (I'-401)

CTOBl yYEHUYECKHUE, CTYIIbSl YYCHUUECKUE,
IIK ¢ BbIx0#0M B ceTb MHTEpHET
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