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Cpoxk aeiicTBusi pado4eil NpOorpaMMbl TUCUMIIMHBI 10 «__ » 2025 r.

COI''TACOBAHO

BaBeILVIOIIII/If/'I Kad)eapoﬁ «9HCDF€TH'—I€CKH€ MAaIIMHbI U CUCTEMBI YITPABJICHUS

« _» 20 T. JILA. TlaBioB
(noonucy) (U.0. Damunus)
YTBEPXJIEHO

Ha 3acemanuu kadenpel  "Beiciias MmaTemMaTuka U MaTeMaTH4ecKoe oOpa3oBaHue”

(mporokon 3aceqanus Ne 2 ot «9» centsiops 2020r.).



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, MPUOOPETEHUE TEOPETUUYECKUX 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 MOTPeOOBAaThCS TOMOJIHUTEIBHO B MPAKTUYECKOM W UCCIIE0BATEIbCKOM padore;
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
npenuectBytomnee: "dusnka", "Mexanuka", «MarepuanoBeaenue u TKM», " OcnoBet CAIIP", "
DIIEKTPOTEXHUKA U DJIIEKTPOHHUKA"..

3. Ilinanupyembie pe3yJibTaThl 00y4YeHUs1

dDopmupyeMbIe U
NuaukaTopsl 10CTHKEHUS
KOHTPOJIUpYeMble . IInanupyemsle pe3yJbTaThl
KOMIIeTeH Ui
KOMIIeTeHI[UH o0yueHus
(K01 ¥ HAMEHOBAHUE)
(Ko ¥ HAMMEHOBAHUE)
OIIK-2. Cnocoben | UHI-2 OIIK-2 Ilpumenser 3HaTb: OCHOBHBIE OINPEACICHUS U
PUMEHSTh MaTeMaTHYeCKUH  ammapar | TEOpeMbl TEOPHSI byHKIIN
COOTBETCTBYIOLIHI TEOpHs (YHKIMU | HECKOJBKUX IEPEMEHHBIX, TEOpPHH
buzuko- HECKOJIbKUX MIEPEMEHHBIX, byHKINH KOMILJIEKCHOTO
MaTeMaTHYeCKui . | TIEpEMEHHOr0, TEOPHH PSIOB, TEOPHH
TEOpUn byHKIMH .
anmapar, METO/BbI muddepeHIMaTbHBIX ypaBHEHUI.
KOMIUIEKCHOTO TIEPEMEHHOTO,
aHanm3a U
TEOPUM  PAJOB,  TEOPHUH
MOJICITUPOBAHMUS,
g depeHInaIbHbIX -
TEOPETHYECKOTO u ABHCHIH YMeTh: NPUMCHSTH
SKCIIEPUMEHTATLHOTO P ' MaTeMaTHYeCKUi  amnmapar Teopus
UCCIIEIOBaHUS npu (GYHKIINM HECKOJBKHX IEPEMEHHBIX,
peleHnH Teopur  (QYHKIMHA  KOMILJIEKCHOTO
npodecCHOHATBLHBIX MEPEMEHHOT0, TEOPUH PSIOB, TEOPUHU
3aaq muddepeHIaTbHBIX ypaBHEHUH.

MpU  pemieHnd NpodhecCHOHATbHBIX
3a/1a4

B.]'Ia)IeTbi HaBBIKaMU IMIPUMCECHCHUA
MOJIYUYCHHBIX 3HAHUH Il pCUICHUA
3a1a4 SOHCProMamrnHOCTPOCHUA

NA-3 OIIK-2 Ilpumenser
MaTeMaTU4YeCKun ammapar
TEOPUM  BEPOSTHOCTEH W
MaTEMaTHYECKON CTaTUCTUKH.

3HaTh: OCHOBHBIE OIPEACICHUS U
TEOPEMbl TEOPUU BEPOATHOCTEH U
MaTEMaTUYECKOI CTaTUCTUKHA

YMers: IIPUMEHSATD
MaTeMaTHYeCKUi anmapar Teopuu




BEPOATHOCTE M  MaTEMaTH4YECKOU
CTaTUCTUKU pH pemenuu
npodeccuoHaNbHBIX 3a7a4

BJIaI[eTBZ HaBBIKaMU MMPUMCHCHUA
IMOJIYYCHHBIX 3HAHUM A1 pCUICHUA
3ala4 SHCProMamnHOCTPOCHU A




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

Bun

DopMBbI TEKYLLET0

N HanmeHnoBaHue TeM 3aHATHI Oobem, KOHTPOJIA
Mopnyas (pa3aen) | y4eOHOM . Cemectp baanel | UaTepakTus, 4.
DaGOTHI (yueoHoOii padoThI) q, (HanMeHOBaHMe
OLIEHOYHOI'0 CpeaCcTBA)
Monyns 9. Jlek 1 Juddepenunanbabie ypaBHEHUS 3 2 -
Jlnddepennnanpabie NIEPBOTO MOPSIKA, OCHOBHBIC TIOHSTHS.
ypaBHEHUS YpaBHEeHUs ¢ pa3aeNOImUMUCS
EPEMEHHBIMH.
Monyns 9. Cp Y B monHbIX nuddepeHuanax, 3 28 -
Jlnddepennnanpabie OJIHOPO/IHbIE, TUHEIHBIE, bepHyin.
YpaBHEHUS JJOAY. JIHY.
Monyis 9. Ip1l VYpaBHeHUs ¢ pa3IESIOMIUMUCS 3 2 -
JluddepeHnmranbHpie epeMEHHBIMHU
YpPaBHEHHS
Monyis 9. Jlek 2 Onnopoansie nuddepeHraibHbIe 3 2 -
Jlnddepenunanbble ypaBHEHMs. Y paBHEHUs B OJHBIX
YpaBHEHUS nuddepennuanax. Jluneitasie Y.
YpasHeHus bepnyim.
Monyis 9. Ip 2 Pemenue /1Y B mosHbIX 3 2 -
Jlnddepenunanbuble muddepeHimanax, OqHOPOIHbIE,
YpPaBHECHUSA JMHEHbIe, bepHym.
Monyns 9. Jlex 3 JY, nonyckaromue NOHNKEHUE 3 2 -
JludpdepeHnnaabHbIe nopsaka. JIOJY. Pemenue JIHY
YpaBHEHUS metoaoM Jlarpanxa.
Monyis 9. Ip 3 Pemenue 1Y BTOpOTrO mopsizka, 3 2 -
Jluddepenunanbuble JIOIYCKAIOIIUX MOHMKEHUS TIOPSI/IKA.
YPaBHEHUS Pemenne JIOAY
Monyns 9. Jlex 4 Pemenue JIHY c npaBoit yacTeio 3 2 -
JludpdepeHnnaabHbIe CIIEMAJIBHOTO BHUJIA.

ypaBHEHHUS




DopMBbI TEKYLLET0

psaaoB. HeoOXoaumblii mpu3HaK
CXOINMOCTH.

B . HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOJIA
Mopnyas (pa3gen) | y4eOHOM . Cemectp baanel | UaTepakTus, 4.
DaGOTHI (yueoHoOii padoThI) q, (HanMeHOBaHM e
OLIEHOYHOI'0 CpeaCcTBA)
Monyns 9. IIp 4 Kontponbnas padota 1 o reme 3 2 25 - KoHnTtposnbhas padora 1
Jlnddepenunanbubie "Nuddepenunanbupie ypaBHeHUS " 110 TeEME
ypaBHEHUS " Tudpepennmranbabie
ypaBHEHHUS .

Monyis 10. Jlex 5 Onpenenenre ABOWHOTO HHTETPAIA. 3 2 -
KpatHble unTerpansl CBoiicTBa ABOMHBIX UHTETPAJIOB.

JIByKpaTHbIE HHTETPAJIbI B

PSIMOYTOJILHOM CHCTEME KOOPJMHAT.
Monys 10. Cp JIBOiiHBIE MHTETPAJIBI B IPSIMOYTOJILHOM 3 28 -
KpaTHble HHTETpaIbI CHCTEME KOOPIMHAT.
Monyns 10. IIp5 Borunicnenue 1BOHHBIX HHTETPAJIOB B 3 2 -
KpaTHble HHTETpasbl OpSMOYTOJIBHOM CUCTeMe KOOpIUHAT.
Monyns 10. Jlex 6 JIBOMHBIE MHTETPAJIbl B NOJISPHOU 3 2 -
KpaTHble HHTETpaIbI cHCTEeME KOOPIMHAT.
Monyns 10. IIp 6 Brruncnenue 1BOMHBIX UHTETPAJIOB B 3 2 -
KpatHble nHTErpasnsl MPSIMOYTOJIBHOW CHCTEME KOOPAHMHAT.
Monyis 10. Jlex 7 I'eomerpuueckue u pusnueckue 3 2 -
KpaTHble HHTETpasbl NPUIIOKEHUS ABOMHBIX HHTETPAJIOB.
Momyns 10. Ip 7 KonrtponwHas pabora 2 o Teme 3 2 25 - KonTponsHas padora 2
KpaTHble nHTETpaIbI "KpatHble unTerpais’” o reMe "KpartHbie

WHTETrpaibl

Monyns 11. Psner | Jlek 8 Yucnoseie psaapl. CXOAMMOCTh YUCITOBBIX 3 2 -




DopMBbI TEKYLLET0

B . HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOJIA
Mopnyas (pa3gen) | y4eOHOM . Cemectp baanel | UaTepakTus, 4.
DaGOTHI (yueoHoOii padoThI) q, (HanMeHOBaHM e
OLIEHOYHOI'0 CpeaCcTBA)
Monyns 11. Pager  |[IIp 8 JlocTaTo4yHbIe MPU3HAKU CXOIUMOCTH 3 2 -
psinoB. CX0IUMOCTh
3HaKouepeayoumxcs paaos. Ilpuznak
JleiiOHuLA.
Mopnynb 11. Pager | Jlex 9 OyHKIMOHaANbHbIE pAbl. CXOAUMOCTb 3 2 -
CTETIEHHBIX psA0B. IHTepBan u paauyc
cxonumoctu. Psin Teitnopa (Makiopena)
Monyns 11. Pager | Cp YucnoBbie U QYHKIMOHATBHBIE PSBL. 3 28 -
[Tpu3Haku cxoauMocTH, 061acTh
cxoauMocTu. Psisl @ypoe.
Monyns 11. Pager | IIp 9 Haxoxxnenne o01acTi CXOAMMOCTH 3 2 -
CTerneHHoro psja. Pasnoxenue
HEKOTOPBIX 3JIEMEHTaPHBIX (QYHKITHII B
pan Teinnopa-Maknopena.
Moayns 11. Paasr | Jlek 10 Pan @ypse. Teopema lupuxie. 3 2 -
Monayns 11. Paaer | 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.
Monayns 11. Paasr  |1Ip 11 Konrtponsnas padora 3 o Teme "Psbr". 3 2 25 - KonTtponbHas padora 3

o teme "Paner".




DopMBbI TEKYLLET0

B . HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOJIA
Mopnyas (pa3gen) | y4eOHOM . Cemectp baanel | UaTepakTus, 4.
DaGOTHI (yueoHoOii padoThI) q, (HanMeHOBaHM e
OLIEHOYHOI'0 CpeaCcTBA)
Monyns 12. Teopus | JIek 12 Crny4aiinple COOBITHS, OTIEpAllUU B 3 2 -
BEPOATHOCTEN U anreOpe CoOBITHI, BEPOSTHOCTH
MaTeMaTH4ecKas COOBITHS, CBOMCTBA BEPOSITHOCTH
CTaTUCTHKA coObITus [IpaBuiia BEIYUCICHHS
BEPOSTHOCTEH. DII€MEHThI
KOMOMHATOPUKH.
Monyns 12. Teopus |IIp 12 Cayuaiinsie coobiTHs. Knmaccuueckoe, 3 2 -
BEPOSTHOCTEN U reOMEeTPUYECKOEe, CTATUCTUUYECKOE
MaTeMaTHIecKast OTIpeIeJIeHUs] BEPOSITHOCTH. 3a/1a4H Ha
CTaTUCTHKA (bopMyIibl KOMOMHATOPUKH.
Mopyns 12. Teopus | Jlek 13 [Tonnas BeposTHOCTD, (hopmyibl baiieca. 3 2 -
BEPOSITHOCTEH 1 [ToBTOpHBIEC HE3aBUCHMBIE UCTIHITAHHUS.
MaTeMaTH4ecKas ®opmyna bepHymim. AcuMnroTnyeckue
CTATUCTUKA (bopMyIIBL.
Monyins 12. Teopus | Cp Teopus BeposiTHOCTEN U 3 28 -
BEPOSITHOCTEH 1 MaTeMaTHYeCKasi CTATUCTHKA
MaTeMaTH4ecKas
CTaTUCTHKA
Monyns 12. Teopus | IIp 13 [TomHast BeposiTHOCTB, hopmysl baiieca. 3 2 -
BEPOSTHOCTEH U [ToBTOpHBIE HE3aBUCUMBIE UCTIBITAHHUS.
MaTemMaTu4decKas ®opmyna beprymm. AcuMOTOTHYECKHE
CTaTUCTHKA bopmyIbI.
Monyns 12. Teopus | Jlex 14 JIMCKpeTHbIE U HEeTIpephIBHbIE 3 2 -

BEPOATHOCTEN U
MaTemMaTh4decKas
CTaTUCTUKA

CIIy4aiiHbIE BEJIMYMHBI, 3aKOHBI UX
pacnpenenenus, YucnoBbie
XapaKTEPUCTUKU CIyYalHBIX BEJIMYUH U
WX CBOICTBA.




DopMBbI TEKYLLET0

B . HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOJIA
Mopnyas (pa3gen) | y4eOHOM . Cemectp baanel | UaTepakTus, 4.
DaGOTHI (yueoHoOii padoThI) q, (HanMeHOBaHM e
OLIEHOYHOI'0 CpeaCcTBA)
Monynb 12. Teopus |IIp 14 Pemenue 3agaud no treme "J{uckpeTHeie u 3 2 -
BEPOSITHOCTEH U HETPEPHIBHBIE CIyYaliHbIC BETUYHHBI .
MaTeMaTHYecKas
CTaTUCTHKA
Monynb 12. Teopus |Jlek 15 I'enepanbHas u BBIOOpOYHAS 3 2 -
BEPOSITHOCTEN U COBOKYITHOCTH. JloBepuTenbHbIN
MaTeMaTH4ecKas WHTEpBAI.
CTaTUCTHKA
Monyinb 12. Teopus | IIp 15 ToueuHble OLIEHKU YUCIIOBBIX 3 2 -
BEPOATHOCTEH U XapaKTEPUCTHUK CIIy4alHbIX BEJIHYKH.
MaTeMaTHIecKast
CTaTHCTHKA
Monyns 12. Teopus | Jlek 16 NHTepBanbHbIE OLICHKH, JOBEPUTEIbHAS 3 2 -
BEPOSTHOCTEN U BEPOSITHOCTb, JJOBEPUTEIbHBIN HHTEpBAI
MaTeMaTHIecKast
CTaTHCTHKA
Monynb 12. Teopus |IIp 16 JloBepuTENbHBII UHTEPBAI IS 3 2 -
BEPOSTHOCTEN U BEPOSITHOCTH COOBITHS,
MaTeMaTHIecKast MaTeMaTHYECKOTO OXKUIaHHUS,
CTaTUCTHKA JUCTIEPCHH.
Monyns 12. Teopus | Jlex 17 HToroBoe moBTopeHue 3 2 -
BEPOATHOCTEN U
MaTeMaTHIecKast
CTaTUCTHKA
Monynb 12. Teopus |IIp 17 KonTponbHas pabota 4 o teme "Teopust 3 2 25 - KonTpomnpHas pabora 4

BEPOATHOCTEN U
MaTemMaTh4yecKas
CTaTUCTUKA

BEPOSITHOCTEH M MaTeMaTH4eCKas
craTucTuka"

o Teme "Teopust
BEPOSATHOCTEN U
MaTeMaTH4YecKast




DopMBbI TEKYLLET0

B . HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOJIA
Mopnyas (pa3gen) | y4eOHOM . Cemectp baanel | UaTepakTus, 4.
(yuedoHO¥ padoTHI) u. (HauMeHOBaHuUe
padoThI
OLIEHOYHOI'0 CpeaCcTBA)
Tect Hrorosoe Tectupoanue uepes [T 3 2 100 - TecTupoBanue
IMA [TpomexyTouHas aTTectanus (dK3aMeH 3 0,25 -
110 HAKOIUTEJIbHOMY PEUTHUHTY)
Kontpons |Kontpons 35,65 Bomnpocs! k 3k3amMeny
NeNe 1-87
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:

TEXHOJIOTHUSI MOAYJIBHOTO U OJOYHO-MOAYJIBHOTO OO0y4YeHHs (colep:kaHue Yy4eOHOTo
MaTepuana KECTKO CTPYKTYPUPOBAHO B IEISX €r0 MaKCUMAIBHOTO YCBOCHHS, COMPOBOXKIACTCS
00s13aTeIbHBIMU OJIOKAaMH YIPOKHEHUH U KOHTPOJIS);

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
ydyeOHOro Marepuana, oOpaiias BHHMaHHE Ha (OPMYJIUPOBKH, PACKpBIBAIOIINE COJEpIKaHHE
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
METOAMYECKOM PYKOBOJCTBE IIPENOIaBaTeNsl, HO 0€3 €ro HENOCPEICTBEHHOIO Y4acTHs.

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 ITOJI0KEHUNM U3y4aeMOoro Kypca. Eciii CTyIeHT BUAMT HECKOJIBKO ITyTEH PELICHHUs,
TO OH JIOJDKEH CPaBHUTb HUX M BbIOpaTh caMmblii palMOHAIbHBIN. Pemienue 3agau M mpumepos
clieflyeT u3NlaraTth MOApPOOHO, BBIYMCIECHUS pacrnojaraTb B CTPOTOM TMOpsAKe, OTHeNss
BCIIOMOTaTeNIbHbIE BHIYMCIIEHUSI OT OCHOBHBIX. [10ydeHHBIN OTBET clieayeT IpoBepsTh criocodaMu,
BBITCKAIOIIMMU M3 CyIIEeCTBAa JAaHHOM 3azadd. PerieHue 3amad ONpenesEHHOrO THUIA HYXKHO
MPOJOJKATH 10 MPUOOPETEHNUs TBEPIBIX HABBIKOB B PEIICHUU.

ITo 3aBepiIeHHIO H3YYEHUS MOJIYNs INpernojaBaTelb MPOBOJUT KOHTPOJIBHYIO paboTy ¢
L[EJIbIO MTPOBEPKU M OLIEHKH 3HAaHWN U YMEHUH CTyJEHTOB. 3a/laHUs KOHTPOJIbHON pabOThl TOJKHBI
OBITH BBIIIOJHEHBI aKKypaTHO, MOCJIEI0BATENIbHO, 0OOCHOBAHUE PEIICHUS U OTBET 00s3aTeNbHbI B
KOKIOM 3anaHuu. llpu BBINOTHEHHMM KOHTPOJBHBIX pPA0OT HE JOMYCKAeTCsl HCIOJIb30BaHUE
MOOWJIBHBIX YCTPOUCTB U T'aJ’KETOB.

IIpy NOAroTOBKE K MTOrOBOMY TECTUPOBAHHUIO CTYACHT JOJDKEH IIOBTOPHO H3YYMTh
KOHCIIEKTBl JICKIMA W PEKOMEHJOBAHHYIO OCHOBHYIO U JIOIIOJIHUTEIBHYIO JIUTEPATYPY,
IIPOCMOTPETh PEIICHUS OCHOBHBIX 3a/lad, PEIMEHHBIX CAMOCTOSTEIBHO M Ha IPAKTHYECKHUX
3aHATUAX, @ TAKXKE COCTABUTH IIMCbMEHHBIE OTBETHI HA BCE BOIIPOCHI, BBIHECCHHBIC HA 3a4€T.



7. OneHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Koa koHTpOIMpYyeMoOii KOMIIeTeHIM U HanmenoBanme
Cemectp
(WJIK ee 4acTH) OLIEHOYHOI0 CPeACTBA
3 VJT-2 OTTK-2 ) KontponbHas padota 1 o reme )
Juddepennnansapie ypaBHEHHS
3 VJT-2 OTTK-2 KOH{pOJ‘IBHa}I pabora 2 nonTeMe
KpatHble unTerpansl
3 NJ1-2 OIIK-2 Kontposbnas padora 3 o reme "Pspr’”
Kontponbnas padota 4 o teme " Teopus
3 NJ-3 OIIK-2 BEPOSITHOCTEM M MaTeMaTu4ecKas
CTaTUCTUKA'
NJ-2 OIIK-2
3 VIJI-3 OITK-2 Bomnpocsr k sk3ameny NeNoe 1-87
NJI-2 OIIK-2
3 V-3 OITK-2 Hrorosoe TectupoBanue uepes LT

7.2. TunoBblie 3alaHusl WM MHBIC MaTEepUualibl, H606X0}1HMBIC AJIA TEKYLIET0 KOHTPOJIsA

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

Tunosble npuMepsbl 3a1aHUM

Bapmuanr 1
XZ
1. xy=y+—;
y
2. y'+yctgx= COsX;
3. xy'=y'+1,
4. y'+4y'=3-x;
e2x
5. y”—4y'+4y:?
Bapmuanr 2
X2+ y?
1. y'= ,
Y=o
npu Y1) =0;

2. y+y=4y-x;
3. 2y =1+y'%;

4. y'+2y +y=2e";
5

"+4y =
y y C0S2X

Bapuanr 3




RS A

1. = ;
y X+2y

oy Y _Inx+l.
X X

3. y'(y-D=2%y),

npu y(1) =2, y'(1) = -1,
4. y"-2y'+10y =sin 3x;
5. y”+2y'+yzex;2

Bapmuanr 4

1. y’+2\P—y:0,
X X

npuy(1) =0;
y+d=

X

3 yy/r + y12 — y/3 :

4. y"+y' —2y=8sin2x;

X2

N

-3x

y”+6y'+9y:e—-
X

o

KpaTkoe onucanue u perjiaMeHT BbIINOJIHEHHSA
KontponbHast pabora 1 BBINONHAETCS CTYJEHTaMH Ha INPAKTHUYECKOM 3aHATHM 4, Ha
BBIMIOJIHEHHE pabOThl OTBOAUTCS 2 Yaca. [Ipu BBIOJIHEHUU KOHTPOJIbHON pabOThl CTYAEHTHI MOTYT
HOJIb30BaThCsl OYMaKHBIMH HOCUTENSIMH HMH(OpManMM (KOHCIEKTaMHU JIEKUUH M MPaKTHYECKUX
3aHATHH, CHOPAaBOYHBIMU MaTepualaMy, ydyeOHHKaMHu, Y4eOHO-METOAMYECKUMH MOCOOUSIMHU).
3arpenieHo noiab30BaThCsl MOOUIBHBIMHU YCTPOHCTBAMHU U TAPKETAMHU.

Kputepun onenkmn:
KonTponbHas padoTa cogep’uT 5 3aaHuii, KaXKa0e 3aJaHie OLEHUBAETCs B 5 OAJLIOB.
5 0aJIOB BBICTABIISIETCS CTYJIEHTY, €CIIM 33aJJaHHE BBIIIOJHEHO B IIOJHOM 00BEME;
4 Gana BeICTABISETCS CTY/ACHTY, €CIIH 33/1aHHUE BBINIOJHEHO B 00bEMe 0T 80 % U BhILIE;
3 GaJuta BBICTABIISIETCS CTYIEHTY, €CIIH 3a/laHie BBINOIHEHO B 00bEMe oT 60 % 110 79 %
2 OaJiia BBICTABJISCTCS CTYJICHTY, €CIIH 3a/IaHue BRIMTOITHEHO B 006EMe oT 40 % 10 59 %
1 Gasn BbICTABIISIETCS CTY/ICHTY, €CIIH 3a/laHue BBIOJIHEHO B 00BbEMe oT 20 % 10 39 %
0 GanyoB BBICTABJISIETCS CTY/ACHTY, €CJIH 3a/1aHK€ BHINOJIHEHO B 00bEMe Menee 19 %.

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

Tunossie npuMepsl 3a1aHUI

Bapuanr 1.
1. Toctpouth 0651aCTH HUHTETPUPOBAHUS, U3SMEHUTD MOPSAIOK UHTETPUPOBAHUS B MHTErpaJie:
2 Vax—x2

_[dx J. f(x,y) dy.

0 X

2. BeIuucauTh “ xsin (x+y)dxdy, eciu D: 0<x< m, 0<y< n/2
D

3. IIpeobpazoBaTh K MOJISIPHBIM KOOPJAMHATAM U BBIYHUCIHUTD:

J.j \/m dx dy, rae D — KpyT: XZ + y2 < ax:;

D



4. Haiitu maccy muactunku D, eciin mioTHOCTh L = % X2+2y u D:y?=2x, x=2, y=0.

5. Haiitu koopAMHATHI IIEHTPA TSHKECTH OJHOPOAHOU (PUTYpBI, OTPAaHUYCHHOW JTUHUSMU:
r=a(l+cose)

Bapuanr 2

1. [Toctpouth 00JIaCTH UHTETPUPOBAHUS, H3MEHUTH MOPSIOK UHTETPUPOBAHUS B UHTETpAJIC:

-1 0
j dy j f(x,y)dx.
-2 —J2+y

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

3. IIpeoOpazoBath K MOJIIPHBIM KOOPJAMHATAM U BBIUHCIIUTD
J.J. efdxdy, ecimD: X°+y?=4x,y+x >0.

D
4. Haiitu Maccy maacTunku D, eciu mnoTHOCTh L =7X%+Y

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

5. HaiitTu koopanHaThI IEHTPa TSKECTU OJHOPOAHON (UTYPBI, OTPaHUYCHHOMN JIMHUAMU
r=(1-cos ¢)

Bapuant 3

1. ITocTpouth 007aCTh MHTETPUPOBAHKS, U3MEHUTDH MOPSAIOK WHTETPUPOBAHUS B MHTETpAJe:

1 1
Idy If(x,y)dy.
0 2

X< —

2. BeraucnuTh ” (x+2y)dxdy, ectuD: y2=x+4, x=5;
D

3 [IpeoOpa3oBatTh K MOJISIPHBIM KOOPJIMHATAM U BBIYUCIUTH
” (y +1) dx dy, ecn D: X2+ y?=y ;
D
4. Haittu maccy mnacturku D, ecu mmotHoeTs = 5x°+y, D:y?=4x, x=1, y=0.
5. HaiiTu KoopAMHATHI LIEHTPA TSHKECTH OJHOPOAHOM (UTypbl, OrpaHUUEHHON JIMHUAMH I =
a(l-sing).

Bapmuanr 4
1. TlocTtpouTth 0651aCTH UHTETPUPOBAHUS, U3MEHUTD MOPSAJIOK UHTETPUPOBAHUS B UHTErpaJie:
1y

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

0

2. Beruncnuth “ xdxdy, ecmmD: y+x>2, x2+y? < 2y,
D

3 IIpeoOpa3oBaTh K MOISIPHBIM KOOPIUHATAM M BBIYUCIUTH
” (x +1) dx dy , ecmu D: X2+ y? = x;
D
4. Haittu Maccy mnactuaku D, ecou mmotHOCTs |1 =X + 3y?, D:x?=2y,x<0,y=2
5. HaiiTu koopAMHATHI LIEHTpA TSHKECTU OJHOPOAHOM (DUTYpPBI, OTPAHUYEHHON JTUHUSAMH [ =
a(l+sing ).

Kpartkoe onucanue u perjJiaMeHT BbINOJTHEHHSA
KonrponbHast pabora 2 BBINONHAETCS CTYJCHTaMH Ha TNPAKTHUYECKOM 3aHATHH [, Ha
BBINOJIHEHHE paboOThl OTBOAUTCA 2 4aca. [Ipy BBINOIHEHNN KOHTPOJIbHOM pabOThI CTYAEHTHI MOTYT
MOJIb30BAThCsl OYMaKHBIMU HOCUTENSIMH HMH(pOpMauy (KOHCIIEKTaMHU JIEKIUH M MPaKTHYECKUX



3aHATUH, CHPAaBOYHBIMU MaTepUalaMH, YYEeOHHKaMH, Y4eOHO-METOAMUYECKUMH MOCOOUSMHU).
3arpenieHo noiIb30BaThCsl MOOUIBHBIMHU YCTPOMCTBAMHU U TaIKETAMHU.

Kpurepun oueHku:

KontponbHas pabota COAepXUT S5 3aaHni, KaKI0€ 3a/laHue OIICHUBACTCS B 5 0aIOB.

5 6aI0B BBICTABIISIETCS CTYJIEHTY, €CJIM 3a/laHUE BBIIIOJIHEHO B IIOJHOM 00BEME;

4 Gaya BBICTABIISIETCS CTYACHTY, €CIIM 3a1aHKUE BBITIONHEHO B 006EMe oT 80 % U BBIIIIE;

3 Oasia BeICTABISIETCS CTY/ICHTY, €CJIH 33/1aHKe BBIIOJIHEHO B 00BEMeE oT 60 % 10 79 %

2 Gajuia BBICTABIIACTCS CTYJECHTY, €CIH 3aJJaHKe BHIMOIHEHO B 00BEMe oT 40 % 1o 59 %

1 Ga BeICTaBIsIETCS CTYACHTY, €CIIH 33JlaHKe BhIOJIHEHO B 00bEMe oT 20 % 10 39 %
(0 OasyuI0B BBICTABIISICTCS CTYACHTY, €CJIU 3aJJaHUE BBITIOJIHEHO B 00bEMe MeHee 19 %.

7.2.3. KoutpoJbHasa pa6ora 3 mo teme ""'Psiabr'’
(HaumeHoBaHUE OYEHOUHO20 CPedCmea)

Tunossie npuMepsl 3a1aHUM

Bapuanr 1
1. UccnenoBarh Ha CXOAUMOCTb

°°(3n+2)' = (n+2

)z )Z 3n-1

n=1
2. OHpe,I[eJ'II/ITb HHTCPBAJI CXOJUMOCTH pAaa U UCCIICA0OBATL €TI0 CXOAUMOCTDb Ha I'paHUIax:

1) Z—”’; (x+3)";2)> 10" x"
n=1 n=l1
3. BerauciuTh MpHOIMKEHHO 3HaYeHHe QYHKIUI C yKa3aHHOM TOUYHOCTRIO [N X 10 0.0001

0.1
A2
4. BeraucauTts ¢ TouHocThIo 110 0,001 J. e dx
0

5. Paznoxuts B psin @yphe Ha 3alaHHOM UHTEpBaJie ()yHKIUIO
f(x)=x?+2 na(-1,1)

Bapuanr 2
1. MccnenoBaTh Ha CXOOUMOCTD

n2
( )n+l n +1
a ;
) Z n+ ) z 2n 3
2. OHpeL[eJlI/ITL I/IHTepBaJI CXOOANUMOCTHU p;I[[a " UCCJICa0BATh €0 CXOOANMOCTH Ha rpaHI/II_[aX:
0 5 0 n
n n, n+l X
1) 22—,,?6 2> (=™ —
n=1 n=l1

3. BBI4HCINTS IPHOMMKEHHO 3HaYeHue (yHKIHH ¢ yKa3aHHOH TouHocThio  SiN16° 10 0.0001
0.1

4. BEIYUCINTH ¢ TOYHOCTBIO 710 0,001 J.sin( 100x> )dx
0

5. Pa3noxuts B psg ypbe Ha 3a1aHHOM UHTEpBaJie PYHKITUIO
—Lnpu..— 7 <x<0,

S(x)=
Lnpu..0<x <,

Bapuanr 3
1. UccnenoBats Ha CXOOUMOCTD



10"2n! “(2n—1 %
2 z(2 N’ 2 2; 3n+1)’

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

3. BbluuciuTh nNpuOMIDKEHHO 3HaveHHe (YHKIUH ¢ yKa3aHHOW TO4YHOCThIO  +/1,004 1o
0,0001

0,1 27
l-e
4. Beruucauthk ¢ TouHocThio 40 0,001 j—dx
X
0

5. Paznoxuts B psix @yphe Ha 3aqanHOM HHTepBase GyHKImoo f(X)= npu 0 <x<2m

Bapuanr 4
1. I/ICCJ'IG,I[OBaTb Ha CXOJUMOCTb

0 3)’[
2 Z(2 +1)1n (2n+1) 2 Z(2n+1)
2. OnpeneJme HHTCPBAJI CXOJAUMOCTH psaaa U UCCIICA0BAThL €0 CXOAUMOCTDb Ha I'paHUIIAX:
(3}’l 2)(x 3) . n-1 __n-1
;2 n—1)3""x

3. BI)IIII/ICJII/ITL NpUOMIKEHHO 3HAaYeHHne (GyHKIUH ¢ ykazaHHOW TouHocThio  sin 10° mo
0.0001

1.5
dx
4. Beruucautsk ¢ TouHocthio 40 0,001 I —_
o N27 +x°
5. PaznoxuTts B psin Oypbe Ha 3alaHHOM HUHTEpBaie (HYHKITUIO

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

KparTkoe onucanue u perjiaMeHT BbINOJHEHHSA
KontponbHast pabota 3 BBINOJHSETCS CTYACHTAMH Ha NpakTHYeckoM 3aHsATHM 11, Ha
BBITMIOJIHEHHE pabOThl OTBOAUTCS 2 Yaca. [Ipu BBINTOJIHEHUU KOHTPOJIbHON pabOThl CTYAEHTHI MOTYT
MOJIb30BaThCsl OYMaKHBIMH HOCUTENSIMH HMH(pOpMalMM (KOHCIIEKTaMHU JIEKUUH M MPaKTHYECKHX
3aHATUH, CHPABOYHBIMH MaTepualiaMd, Yy4YeOHHKaMH, Y4eOHO-METOJAMYECKUMU MOCOOUSIMHU).
3arpenieHo noiab30BaThCsl MOOUIBHBIMHU YCTPOHCTBAMHU U TAKETAMHU.

Kpurepun onenku:

KoHTponbHast paboTa cCOAEpKUT 5 3aaHui, KaXKJ0€ 3a/IaHNE OIIEHUBAETCS B 5 0aIOB.

5 6ayI0B BBICTABISIETCS CTYJCHTY, €CJIM 33JlaHHE BBIIIOJHEHO B MIOJHOM 00BEME;

4 Gansa BeICTABISI€TCS CTY/ACHTY, €CJIH 33/1aHHE BBINIOJHEHO B 00bEMe 0T 80 % U BhILIIE;

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

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

1 Gasnu BbICTABISIETCS CTY/ICHTY, €CIIH 3a/laHue BBIIOIHEHO B 00BbEMe oT 20 % 10 39 %
0 GasyuTOB BBICTABIISCTCS CTYACHTY, €CJIH 3aJ]aHHE BBITIOJIHEHO B 00bEMe MeHee 19 %.

7.2.4. KonTpoJjbHas padora 4 o reme




"Teopusi BepoATHOCTEH M MaTeMaTHYeCKasi CTATHCTHKA"'
(HaumeHO8aHUE OYEHOUHO20 CPeOCmea)

TunoBble npuMepsbI 3aJaHNIH

Bapuant 1

1. K omacHOMy neperpeBy ABUraTesnsi IpUBOIAT 1e(eKThl: A3 — HEHCIIPaBHOCTh TEPMOCTATa,

A2 — noxnrekaHue BOJbl U3 paguaropa, Al — O60sblIOe OTIOKEHHUE 10 HAKUIIM Ha CTEHKAaX.
Onwucars COOBITHS:

B — Hu onHoro nedexra Bo Bpems padboTsl Apurarens; C — TOJIbKO OIUH Ae(eKT;

I — tpu nedexra; E — Tonbko aBa nedekra; @ — xots Ob1 0uH 1edeKT;

Y — xots Ob1 1Ba nedexra; K — He Oonee nByx nedekxTos.

2. B suBape BA3 otrpy3un M aBromo6uneit mapku 0101 u N aBromobuneit mapku O111.
[Tony4yena uHpOpMaLus O TOM, 4TO B IYTH CJEIOBaHUS MOBPEKIEHbI JBa aBToMoOMis. KakoBa
BEPOSITHOCTb, YTO IMOBPEKICHBI aBTOMOOWIIH Pa3HBIX MapOK?

3. B norepee 100 OuneroB, cpeau HUX OAUH BBIUTPHIN B 50 pyO., 3 BemMrpsima mo 25.,6
Bbirpsimieit mo 10 py6., u 15 Bewarpeiuei nmo 3 py6. Hekro nokymaer onun Owner. Haiitu
BEPOSTHOCTb:

a) BbIUTpaTh HE MeHee 25 pyo.;

0) BeIUrpaTh He Ooree 25 pyo.

4. IlepBoe opyaue 4-opynauiHON Oartapeu MPUCTPEISHO TaK, YTO BEPOSITHOCTH IOIMAJaHUS
paBHa 0,3; ocTanbHble TPU OPYAUS COOTBETCTBEHHO BeposTHOCTh nonajganus 0,2. Jlig nopaxxeHus
LU JI0CTaTOYHO OJHOrO MomnafaHus. J[Ba opyausi Mpou3BeNIM OJHOBPEMEHHO IO BBICTPENY, B
pe3ysbTaTre yero Leib Oblia nopaxeHa, HaliTu BeposTHOCTB TOTO, YTO MEPBOE OPYAHUE CTPEIISIIO.

5. UcnpiTyemblil mpuOOp COCTOUT U3 TPEX MATOHAAEKHBIX 31€MEHTOB. OTKa3bl AJIEMEHTOB 3a

HEKOTOpoe BpeMs T He3aBMCHMBI, a UX BEPOATHOCTH paBHBI cOOTBeTCTBeHHO P, P, P,. Haiitn

3aKOH pachpe/ielieHHus, MaTeMaTH4ecKoe OXXKHMJaHWEe, MOJY, IUCIEPCHUI0 YHCiIa HEOTKa3aBIIMX
aemeHToB. [loctpouth ¢yHKIMIO pacnpeneinenus. OnpeaenuTsh BEPOSITHOCTH TOTO, YTO
OTKa3aBIINX 3JIEMEHTOB Oyner 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 MPOTUBHUKA
NepBYIO MapTuio; A2 — BBIMTPaTh Y NPOTUBHUKA BTOPYIO MapTUIO; A3 — BBIUIPaTh y NMPOTHBHHKA
TPETHIO MAPTHIO.

Onucatb coObITUs: B — He BeiMrpath HU oHOM napTun; C — BBIUTPATh TOJIBKO OJHY NApTHUIO;

J1 — Bbmrpate Bce Tpu naptuu; E — BeiurpaTh ToNBKO ABE mapTuu; @ — BHIUTpaTh XOTS OBI
onHy naptuio; K — BeIMrpaTh XoTst Obl 1BE NapTHH.

2. U3 50 BompocoB ctyaeHT Bbryuni 40. KakoBa BeposSITHOCTB, UTO €My JOCTAHETCS OWJIET C
2-Ms U3BECTHBIMH Boripocamu. (B Ouiere 2 Bompoca).

3. Urpa «CriopTiaoTo» mpeaycMaTpHUBaeT ITOJHBIN BBIMTPHII TIPHA OTTabIBAHUHA 6 HOMEPOB W3
49. OnpenenuTb BEpOSITHOCTH MOJTHOTO BBHIMTPHIIIA NP 3aMOTHEHUHN OJHON KapTOUYKH.

4. Ctpenok A mopa)xaeT MHUILIEHb NPU HEKOTOPBIX YCIOBUIX CTPENIbOBI C BEpOSTHOCTHIO P1 =
0,16, crpenok B — ¢ BepositHocThIO P2 = 0,5, cTpenok C — ¢ BepositHOCTBIO P3 — 0,4. CTpenku nanu
3aJIT 110 MHIIEHH, W JIBE MYJIH MoK B 1e)ib. UTo BeposTHee — monai ctpeiok C B MUIICHb MU
HET?

5. Hocne nnuTenbHOM HKCILTyaTallMM TEXHUYECKOTO YCTPOWCTBA IPOBEPSIETCS UCIIPABHOCTH
TPEX OJAHOTHUITHBIX Y3JI0B 3TOTO YCTpoicTBa. BeposTHoCcTh 00HapykuUTh y3en HeucnpaBHbiM 0,4. X

— YHCJIO HCUCIIPABHBIX Y3JIOB.

Bapuanr 3



1. CtyneHT cman B ceccuto 3 sk3ameHa. Paccmorpum coOwitusi: Al — OTIUYHAS OLIEHKA Ha
MEepPBOM HK3aMeHe; A2 — OTIMYHAsl OLEHKAa Ha BTOPOM »JK3aMeHe, A3 — oTiuYHas OlCHKa Ha
TPETHEM DK3aMEHE.

Omnucatb coObiTusi: B — ceccuto cnan 6e3 oTnuyHbIX oneHok; C — Ha OTIMYHO cajl TOJBKO
OIMH 7K3aMeH; J| — Ha OTIMYHO CAaHbl BCE 3K3aMeHbl; E — Ha OTIMYHO CIaHBl TOJIBKO JBa
sKk3aMmeHa; ' — Ha OTIMYHO caaH XoTd Obl OAMH 3K3aMeH; @ — Ha OTJIMYHO CHAAaHBI XOTS OBl J1Ba
IK3aMEHa.

2. Jlnsa OecrpensTCTBEHHOTO TOJeTa HajJ TEpPpUTOpHUEH, camoiieT, MpHOIMmKasch K HeEw,
[I0JIaeT 10 Pajivo MapoJIbHYI0 KOJOBYIO TPYIITY, COCTOSIIYIO U3 HECKOJIBKHUX TOUeK U Thpe. Haiitu
BEPOATHOCTH TOTO, YTO PATUCT, HE 3HAIOLIMI MapoIbHYIO TPYIIY, YraJbIBacT ee, MepeaaB KaKkyro-
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
BTOpOil — 5 Genbix, 3 yepHbiX. U3 mepBoit ypHBI Haygady OepyT JBa I1apa, U3 BTOPOH — OJUH HIap.
DTy Tpu 1Iapa MOMELIAIOT B TPETbIO YpHY. M3 Tperhell ypHbI BbIHMMAarOT OAuH wmap. Haiitu
BEPOATHOCTH TOTO, YTO OH OEJIbIH.

5. IlpousBoguTcsi cTpenpba MO HEKOTOPOM IEMH 10 MEePBOro MomajgaHus. BeposiTHOCTH
MOTaIaHus TIPH KaXKIOM BBICTpeJie oJlnHaKoBa U paBHa 0,7. X — 4HCIIO BBICTPENIOB, €CIH B 000iMe
4 marpoHa.

[TocTpouts psiA U MHOTOYTOJIBHHUK paclipeieSIeHHs] Cy4yaifHOM BEeTUYHUHBI X.

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

Hanucars QyHKImi0 pactpenenerus F(X) 1 mOCTpoUTh ee rpaduk.

Beraurcnuts P(/X — M(X)/<1).

Bapuanr 4

1. IIpousBenen 3amep auamerpa y Tpex BaiukoB. Paccmorpum coObitusa: Al — mnmHa
JaMeTpa MEepBOTr0 BaJlMKa YIOBJIETBOPSET JomyckaMm; A2 — AjiuHA JuaMeTpa BTOPOTO BallMKa
YZIOBJIETBOPSIET NOMycKaM; A3 — IJuHa IUaMeTpa TPEThEro BAIMKA yJIOBJIETBOPSIET JOIYCKaM.

Onucatb coObITHs: B — nuameTp Bcex BaJIMKOB HE YAOBIETBOPSAIOT aonyckam; C — TOJIBKO y
OJIHOTO BaJIMKa JHMaMETp YAOBJIETBOpSET aomyckam; J[ — OuamMeTp TOJNBKO y JBYX BaJMKOB
yloBieTBopsieT AonyckaMm; E — auaMmerp Bcex BaJIMKOB yIOBJIETBOPSET aonyckam; I' — nuamerp no
KpaliHEll Mepe OIHOro BajlMKa YAOBJIETBOpsET aomnyckam; K — nuamerp mo kpaiiHel Mepe ABYX
BaJIMKOB YJIOBJIETBOPSET JOIMYCKaM.

2. YyacTHUKOB MaTtemaTtndyeckoi omummnuazs! (100 yen.) MeTomom xkepeObeBKH pa3OoMiIu Ha
JB€ TPYIIbl W paccailiii 1O pa3HbIM ayauTopusiM. KakoBa BepoOATHOCTb TOTO, YTO JBOE
IIPETEHEHTOB Ha IIEPBOE MECTO OKAXKYTCS B PA3HBIX ayIUTOPUSX?

3. Ha matu xaprtoukax Hamucath OykBel A, A, K, H, V. KakoBa BeposTHOCTb, 4TO Tpu
CIIy4ailHOM pacIoJIOKEHUH KapToUeK B psifl, oaydutcs ciioBo «HAYKA»?

4. JlBa nmaTyMKa IOCHUIAIOT CUTHANBI B OOIIMH CHTHAJl CBSI3M, NPUYEM YHCIO CUTHAJIOB
IIEPBOTO M BTOPOrO JAAaT4YHMKaA OTHOCATCS Kak 3:2. BeposATHOCTh MONYYUTh MCKAKEHHBIA CUTHAN OT
nepsoro aatuuka 0,05, ot Broporo — 0,06. KakoBa BepOsSTHOCTb TOTO, YTO HayJauy BbIOpaHHBIN U3
o011ero KaHajla UCKaXEHHBIA CUTHAJ MOCJIaH MEPBBIM JaTYUKOM.

5. UcnbITyemMblit IPUOOP COCTOUT U3 TPEX MAJOHAAEKHBIX 3JIeMEeHTOB. OTKa3bl JIEMEHTOB 3a
HEKOTOpOe BpeMsi T HE3aBMCHMBI, a X BEPOATHOCTH PaBHBI COOTBETCTBEHHO P, P,, P,. Haitn
3aKOH pacHpe/esieHus, MaTeMaTHuecKoe OKMJaHUe, MOJY, IUCIEPCUI0 YHUCIIa HEOTKa3aBIINUX
anemeHToB. IlocTtpouth ¢yHKIMIO pacnpeneneHus, OnpenenuTb BEpPOSTHOCTb TOTrO, YTO
OTKa3aBIIMX 3JIeMeHTOB Oynet He 6onee n P, =0,04; P, =0,03; P, =0,02; n=1.

Kpartkoe onucanue u persiaMeHT BbINOJTHEHHSA
KontponbHast pabotra 4 BBINOJHIETCS CTYACHTAMH Ha NpPAaKTUYeCKOM 3aHsATHH 17, Ha
BBINOJIHEHHE pabOThl OTBOAUTCA 2 yaca. [Ipy BBIOJHEHUN KOHTPOJIBLHON pabOThI CTYAEHTHl MOTYT



MOJIb30BAThCs OYMaKHBIMU HOCUTENSIMH HMH(pOpManuy (KOHCIIEKTaMHU JIEKIUH M MPaKTHYECKHX
3aHATHM, CIPaBOYHBIMM MaTepuallaMH, Yy4eOHHMKAMHU, Y4eOHO-METOAMYECKMMU IOCOOUSIMM).
3anperieHo Nojab30BaThCsl MOOMIIBHBIMU YCTPONCTBAMH U TaIKeTaMu.

Kputepun omneHku:

KonTponbhas paboTa cogepkuT 5 3aaHuii, KaxKa0e 3aJaHre Ol[EeHUBAeTCs B 5 6aIIOB.

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

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

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

2 Gajuta BBICTABIIACTCS CTYACHTY, €CIIH 3aJjaHue BBITIOJIHEHO B 00bEMe oT 40 % 10 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. UTOroBo€ TECTHPOBAHHE
(HauMeHOBaHUe OYEHOUHO20 CPedCmea)

Tunossie npuMepsl 3a1aHUM

Moayas 9. {uddepeHunaibHbie ypaBHEHHs

1. Obmee pemenne quddepeHIraITbLHOro ypaBaeHus Xy'—y =0 umeer BH]I
o y*+x*=c’

®y=Cx

o y=x*+C

1

o y=Ce*
2. O61ee pemenne audQepeHInanbHoro ypapaeHus 3+ Y~ + Yy'v1-x* =0 umeer Bux
o y=x*+C
o 1 + 1 C
Xy

oy=tglx+C)—x
® arcsinx = —\/3+y2+C

3. Oo6mee pemenue nuddepeHmanbHOro ypagHeHus Yy'+X =0 umeer BHJT
o y=Cx
H _ 2
o arcsinx= —/3+y +C
® y*+x*=C’
o y=C(x*-1)

4. Ob6mee pemenue nuddepeHuanbHOro ypaBHeHus y'—2X =0 umeer BuUj
® y=x*+C

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

o y==Ce*

o —+—=C

X
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. Obmiee pemenne nuddepeHnnanbHOro ypaBHeHus X + Xy+ Y'(y + xy) =0 umeer Bua
1 1

o —+—=C

Xy
oy=tglx+C)—x
o y=C(x*-1)

Ox+y=mCx+1Dy+1)

6. O6uee pemenre quddepennuanpHoro ypapaenus (x° —1)y'—2xy =0 umeer Buj
o y=tglx+C)—x

® y=C(x*-1)

o y=Ce*

o —+£:C
Xy

7. Ob6mee pemenue quddepeHInalIbHOTO YpaBHEHH Xzy'+y =0 umeer BUj
-1

® y=Ce”

o arcsin x=—/3+y* +C

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

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

[[ f(r.p)rdrdg

[[ £(r. p)pdgr

D

[[ f(r.p)drdg

D

[[ 1 (r.p)redrde

D

2. Ha obnactu D B mnockoctn XOY 3amana ¢ynkius f(x,y)>0, Torma H f (X, y)dxdy
D

BBIPAXKACT
O0BéMm Tena, moa rpadukom dyakuuu z=f(X,y) Hax obmacteio D
Maccy ob6nactu D, ecniu cuutath, uro f(X,y) ecTh IIIOTHOCTD BeliecTBa Ha obact D
[Tnomans moBepxHocTH rpaduka dpyukiwu z=Ff(X,y) Hag obnactero D
[Tnomane obmactu D

3. C moMoIipIo IBOIMHOTO HHTETpalIa MOKHO HaXOHUTh

M Tlnormanu miockux Guryp

M O6BEM TpEXMEPHOTO TENIA

O ITnomaas MOBEpXHOCTH TPEXMEPHOTO TeJia

O Maccy TpéxmepHoro Tena

M Cpentice 3HaueHne GyHKIMH [BYX IEPEMEHHBIX HA 00JIACTH €€ 3a/IaHusI
4. C moMouipto TBOMHOTO HHTErpajia MOKHO HaXOJIUTh



M Maccy miockoii IiiacTuHbl

M KoopauHaThl IEHTpa Macc IIOCKOM IIACTHHBI
M IInomans mIocKoi MIacTHHBI

O Maccy TpéxmepHoOro Tena

M O6BEM TpEXMEPHOTO TENA

2 Jax?
I dx .[xdy
5. IloBTopHbIit uHTErpan ° X paBeH
OtBet
_U cos(x + y)dxdy

6. Ecim o6macte D orpannuena munusmMu: X =0,y=T,  y=x,T10 D paBeH

© -2

o2

o 1

2
-0.5
6-x
j dx '[ X, y )dy

7. 3menuTh nop;mox UHTETPUPOBAHHMS JUIs ©

4 0.5y 6

jd jf(x y)dx+_|.dyj-f(x y)dx

0

4 - 0.5y

jdyjf(x y)dx+_|'dyj'f(x y)dx

0

2 6y

j dy j f(x, y)dx

0 2y

6 6

j dy j f(x, y)dx

0 2y

Moayas 11. Psaabi

1. K xakomy THITy OTHOCHTCS JaHHBINA PSIJT 3—+Z:——(1 (-D")cosnx+— ( 1)™*sin nx

n=1
O 3HAKONEPEMEHHBIN Ps
O 3HAKOMOJIOKUTEJIbHBIN PsIJL
O (pyHKIIMOHANBHBIN psin
O CTENEHHOM P
© psan Oypoe

2. B psn ®@ypbe paznararorcsi GyHKINH, OTTUCHIBAIOIINE . ..
O JHOOBIE MPOIIECCHI

® nepuoanYecKue MPOIEeCcCh

O MaTeMaTU4eCKHe MpOIEeCcCh

O HEeNepUuoINYECKUE MPOIIECCh

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 MoCieIHIoW U Py HOMepa TeiedoHa U TOITOMY HabupaeT e€ Hayra.
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, MeHbIee 30. C yueToM 3TOoro oH Habupaet Hayraja 2 HuQpbL.
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 cobeper n3 KyOMKoB CJIoBO "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. 1ana BeiOOpka o0bema N: X1, X2, ..., Xn . ECIIM KaXIbIil 2JIEMEHT BHIOOPKH yBEIIUYUTH 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 BEIOOpOYHAsS TUCTIEPCHST HE U3MEHUTCS
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 Gosbmre. 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, S 2 =16, Y =59, S, 2
= 25. [Ipu ypoBHe 3Haunmoctu o = 0,05 mpoBepsieTcs TUIMOTE3a O PABEHCTBE T'€HEPATBHBIX CPEITHHUX



Ux = Wy (KOHKypHUpYIOIIas TUIOTEe3a Lx [ y). ONBITHOE 3HAUYEHUE CTATUCTHKU T, MPUMEHIEMON IS
nposepku runoressl Ho, paBHo 4,17. I'nnore3a Mx= My

A) He mpoxoauT

B) nHyxHbI Tabmue pactpenenenns CThroAeHTa

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 pacripesenienre Ha oTpe3ke [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

Kpartkoe onucanue ¥ perjiaMeHT BbINIOJTHEHHUS
HtoroBoe TectupoBaHue o aucuuivivHe "Bpicmias marematuka 3" BBICTaBIISETCS B
pactiucannu Ha 20 Hexene W mpoxomuT depe3 LleHTp TecTHpoBaHWS B KOMIIBIOTEPHOM KIlacce
obmero paoctyna. Ha Tect orBoaurcs 2 4yaca. Ilpu BBIIOJHEHMHM TecTa CTYAEHTHI MOTYT
MI0JIb30BATHCS TOJIBKO KaJIbKYJISITOpaMH, MPU 3TOM HE JIOMYCKAETCS HCIOJIb30BAHME KaKUX-JIHOO
CIPAaBOYHBIX MaTEPUAIOB, KOHCIEKTOB JIEKIMH U NPAaKTUYECKUX 3aHATUH, MOOUIBHBIX YCTPOUCTB,
TaJKETOB. .

Kpurepun onenku:

Tect coctout u3 10 3aganuii, KaxxJj0€ U3 KOTOPHIX olleHUBaeTcs B 10 6amios:

10 GanoB cTaBUTCSA 3a 33JaHUE, €CIIU CTYACHT Ha BOIPOC 3aJaHUs OTBETUII IPABUIIBHO;
0 GayoB cTaBUTCH 3a 3a/laHKE, €CIIU CTYJIEHT Ha BOIIPOC 3a/1aHUSI OTBETUII HEMIPABUIBHO



7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA
JAUCHMILTUHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 3

Ne

/i Bonpocsl k 3k3aMeHy

1 Kakue ypaBHeHust Ha3bIBaloTCs nuddepenimansasiMu. [Ipumep.

2 Yro HazpIBalOT pemieHneM auddeperunansHoro ypasaenus. [Ipumep

3 UTo Ha3bIBAIOT HAYAJIBHBIMH YCIOBHIMHU 111 tuddepennmansaoro ypasHeHus. [pumep

4 Uto Ha3bpIBAIOT OOIIKM peneHueM s nud@epeHnuanbHoro ypaBHeHus (n-oro nopsijika)

3) Teopema Komm o cymectBoBanuu pemenus anddepeHnnaibHoro ypaBHeHust 1-oro
nopsiiKa

6 Juddepenunanbaple ypaBHEHHsI 1-0ro Mopsika 1 METO/Ibl OTBICKAHUS UX PELICHUS:

7 Juddepennmanbaple ypaBHEHHsT 2-0TO MOPSAIKA, JOMYCKAIOIIUE MMOHIKEHHE mopsiaka 1-
Or0 TUMA U METOJ1 OTBICKAHHUS UX PELICHHUS.

8 JuddepeHnmansapie ypaBHEHUS 2-0T0 TOPSIAKA, MOMYCKAIINE TOHIKEHUE MOpsaKa 2-
Or0 TUMA U METOJ1 OTBICKAHUS UX PELICHHUS.

9 Juddepennmanbaple ypaBHEHHsI 2-0TO MOPSAIKA, JOMYCKAIOIIUE MMOHKEHHE mopsiaka 3-

€Iro THUIla U MCTOJ OTBICKAHHWA UX PCIICHUA.

10 | Jluneitapie omHOpoaHBIE AudQepeHnnanbHbIe YpaBHEHUSI N-Or0 MOPsIKa, CBOWCTBA €ro
pelIeHU.

11 | Crpykrypa obmiero pemenus JIOJY n-oro nopsika.

12 | Onpenenenne IMHEWHOW 3aBUCUMOCTH (QYHKIUH. YCIOBHUS JIMHEMHOM 3aBUCUMOCTH H
JMHENHON HEe3aBUCUMOCTH JBYX QYHKIUH.

13 | Onpenenurens BpoHCKOTO 1 €ro CBOMCTBA.

14 | Jluneitnple onHOpoAHble UG (depeHIualIbHble YpaBHEHHMs BTOPOrO  IOpsAAKa C
MOCTOSIHHBIMH KO3 QULIMEeHTaMHU.

15 | CtpykTypa oOuiero pemeHust JUHEHHBIX OAHOPOJIHBIX UG (depeHINaTbHbBIX YpaBHEHHS
BTOPOT'O MOPSAKA C MOCTOSHHBIMU K03 pHiIMeHTaMu.

16 | XapakTepuctuueckoe ypaBHEHHE JJs JIMHEHHBIX OJHOPOAHBIX JU(EepeHINaTbHBIX
YpaBHEHHUS BTOPOT0 NOPSAKA C MOCTOSHHBIMU KO3 PHIieHTaMu.

17 | Bua oOuiero pemieHust JMHEHHBIX OAHOPOAHBIX AU depeHInanbHbIX ypaBHEHUs BTOPOTO
nopsiika € TOCTOSIHHBIMH Ko duimeHTamMu Uit ciiydaeB, KOTJa  KOPHHU
XapaKTEPUCTHUECKOTO YPaBHEHHUs ACUCTBUTEIbHbBIC pa3IMYHbIE YUCIIA.

18 | Bua o0miero pemieHust TMHEHHBIX OAHOPOAHBIX Ju(d(epeHInanbHbIX ypaBHEHUS BTOPOTO
nopsiika € TMOCTOSIHHBIMM KO3 (duImeHTaMu  Juid  cllydaeB, KOrja  KOpPHH
XapaKTepUCTHUUECKOr0 ypaBHEHUS IeWCTBUTEIbHBIE OJJUHAKOBBIE YHCIIA.

19 | Bua oOmiero pemieHust JIMHEHHBIX OAHOPOIHBIX AU (epeHInalbHBIX YpaBHEHHUS BTOPOTO
Nopsika C  TMOCTOSHHBIMH  Ko3(duumeHtamMmu A  ciydaeB, Korma  KOpPHHU
XapaKTEepUCTUYECKOI0 YPAaBHEHUSI KOMIUIEKCHBIE YHCIIA.

20 | JIuneitHble HeoTHOPOIHBIE MU depeHIInaIbHbIe YPABHEHHUS N-0T0 MOPSAKA.

21 | CtpykTypa OOIIEro perieHus JMHEHHBIX HEOMHOPOIHBIX MU hEpEeHITHATEHBIX YPABHEHUS
N-0ro nopsiika.

22 | Meron BapualMM HPOMU3BOJBHBIX IOCTOSHHBIX JJIi OTBICKAHHMS YaCTHOTO PpEIIECHUs
JMHEHHOTO HEOTHOPOAHOTO MG PepeHIIMaTIHLHOI0 YPaBHEHUS] BTOPOTO MOPSIKA.

23 |IlpaBas 4wacth cnemuanpHoro Buma JIHJY 2-oro mopsaka ¢ MOCTOSHHBIMHU
K03 pHLIHEHTaAMH.

24 | Meton HeOmpeAeNeHHbIX KOY(POUIIMEHTOB JUIsl OTHICKAHMSI YaCTHOTO  PEIICHHS




HEOJIHOPOJHOTO JMHEHHOTO Au(depeHInaIbHOr0 YpaBHEHHs] BTOPOTo MOpsiAKa ¢ IpaBoi
4aCThIO CIIENAIbHOIO BUJA.

25 | [lonsTue nuaTerpanbHoil cyMmmon ynkiuu f(x,y) 3a1aHHON Ha AByMepHO# ob6iactu D

26 | JIBOIHON MHTErpasl ¥ €ro TeOMETPUUYECKUI CMBICI.

27 | CBoiicTBa ABOWHOTO MHTETpaIa

28 | JIBykpatHslii uHTEerpan. CBONCTBA ABYKPATHBIX HHTETPAJIOB.

29 | Beluucienue qBOWHOrO HHTErpajga ¢ HOMOIIBIO ABYKPATHOTO.

30 | Beruucnenue 1BOMHOrO MHTErpaja B NPsIMOYTOJbHON cUCTEME KOOPMHAT.

31 | BeruucieHnue ABOWHOTO MHTETpaia B MOJISIPHON CHCTEME KOOpIUHAT.

32 | Beruucnenue nuonaaeil niaockux Guryp u o0beMoB Tel ¢ IOMOILIBIO IBOMHOI0 MHTErpaja.

33 | Beluncnenue Macchl IIIACTUHKH, KOOPIMHAT EHTPA TSHKECTH IIOCKOH (UTYPBHI.

34 | [lonarue uHTErpasibHON cymMmmMon GpyHkImu f(X,y,z) 3a1aHHON Ha TPEXMEPHOM 00IaCTH

35 | TpoiiHO# HHTETpaJ, CBOICTBA TPOMHBIX HHTETPAJIOB.

36 | TpoitHO# HHTETpaN U ero PU3NIECKUN CMBICII.

37 | TpexxparHsblii uHTerpay. CBoicTBa TPEXKPATHOTO MHTErpaa.

38 | CBs3b TPOWHOTO M TPEXKPATHOTO HHTETpAJIA.

39 | Beluucienue TpoHHOI0 UHTErpasia B NPsIMOYTOJILHOM CUCTEME KOOPIMHAT.

340 | Beruncienue TpOWHOTO MHTETpaia B IMIIMHAPHUECKUX KOOPAUHATAX.

41 | Beuucienue TpOHHOIO HHTErpaia B ChepuuecKUX KOOpHHATAX.

42 | Beruucienne o0bemMa Telia ¢ MOMOIIBI0 TPOWHOTO HHTErpajia

43 | BeruuciieHre Macchl TeJa ¢ TOMOIIBIO TPOWHOTO HHTETpalia

44 | Bpruucienue KOOpAMHAT LIEHTPa Macc ¢ MOMOIIbIO TPOMHOTO HHTErpaia

45 | Yto takoe uncnoBoil pan. Ilpumep. Uto Ha3biBaeTcs cymmoit psaa. Kakoil psn Ha3biBaeTcs
CXOIAIIMMCA, KaKOM pacxoisamumcs. beckoHedHas reoMerpuueckas Iporpeccuss M ee
CyMMa

46 | HeoOxoauMelil Mpu3HaK CXOJUMOCTH YHCIOBOTO psfa. Kak ero MoXHO MCHOIB30BaTh /IS
MCCJIEJOBAHMSI CXOJIMMOCTH psifia

47 | JdocTaTouHble MPHU3HAKH CXOAMMOCTH DPSJIOB C TOJOXKHUTEIbHBIMU 4WIEHAMH (CpaBHEHUS,
Jlanambepa, pagukaabHbli, HHTETrpalbHbIi). [IpuMepsl

48 | 3nakouepenytromuecs psabl. Teopema Jleitbnnia u e€ ucrnonb30BaHue sl TPUOTIKEHHBIX
BBIUMCJIEHUH CYMMBI psijia

49 | 3nakonepeMeHHbIe psibl. JlocTaTOYHBIE MPU3HAKK CXOAMMOCTH. AOCONIOTHAS M yCIOBHAS
CXOJUMOCTh

50 | CrenenHoii psn. VIHTEpBan CXOAMMOCTH CTETIEHHOTO psfa, paanyc CXOJUMOCTH, KaK €ro
HaWTH

51 | Paasr Teitnopa u Maxkmnopena ans ¢yukuuu f(x). [Ipumepsr ans dyHkuuit: cos(x), sin(x),
In(1+x), exp(x).

52 | Ucmionb30BaHue pSIOB ISl BBIYUCICHWHA TNPHUOJIMKEHHBIX 3HAYCHWH (QYHKIUH |
OINPEAEIIEHHBIX UHTETPAJIOB C 3a/1aHHON TOYHOCTBIO

53 | Tpuronomerpuueckuii psin. Koaddunmentsr @ypre, psaag @ypbe it QyHKIHHA ¢ TEPHOIOM
2n

54 | Paznoxenue B psg Pypbe YETHBIX U HEUETHBIX NEPUOANYECKUX PYHKIIMHA

55 | @ynkiuoHanbHbIH psi. O6IacTh CXOJUMOCTH psijia.

56 | CBoiicTBa CTENEHHBIX PSJIOB

57 | Ucnonb3oBaHue psAaOB s OTHICKAHUS MPHUOIMKEHHBIX pelleHud AudQepeHunanbHbIX
yYpaBHEHUN

58 | Ycnosue Jupuxiie st GyHKITUN

59 | YcnoBue cxonumoctu psaa Pypbe K GYHKIMH, 151 KOTOPOH OH 3alMCaH

60 | Koaddummenter Dypoe, psag ypbe 11t QyHKINN ¢ iepruoom T

61 | Paznoxenue B psg Pypbe HenepuoIu4eckux GpyHKIUit

62 | OproroHanbHbIe HA OTpe3ke [a; b] dyHKIMM




63 | ®opMyibl KOMOMHATOPHKHU

64 | Uro Takoe wucmbiTanue, coOwbitue. [lpumep. Kakue coOBITHS Ha3bIBAIOT CIy4allHBIMHU,
JIOCTOBEPHBIMH, HEBO3MOXHBIMU. [Ipumep

65 | Kakue coObITHSI HAa3bIBAIOT HECOBMECTHBIMH, He3aBUCHUMbIMH. [Ipumep

66 | Uto Takoe cymma COOBITHI, Mpou3BeaeHe coObITHiA. [IpuMep

67 | Kakue coOBITHS HAa3bIBAIOT IPOTHBOIOIOKHBIMU. [TprmMep

68 | Uto Takoe mosHas rpymnna coOblTUH. UTO Takoe 3JIeMEHTapHbIE HCXOJbl HCIIBITaHUS.
IIpumep

69 | Uto Takoe OTHOCHUTENbHAS YacTOTa COOBITHSA, B UM 3aKIIIOYAETCS CBOMCTBO YCTOWYMBOCTH
OTHOCHTEJIbHBIX YaCTOT, YACTOTHOE ONPE/IETICHNE BEPOSITHOCTU COOBITHUS

70 | Knaccuueckoe ompezneneHue BeposSsTHOCTH coObiTusi. [Ipumep. CBOHCTBa BEpOSTHOCTH
COOBITHUS

71 | YcnoBHass  BepOSTHOCTh.  BepostHocTs  mpom3BeneHuss  coObiTHii.  BepostHOCTB
IPOM3BECHNUS HE3aBUCUMBIX coObITHH. [Ipumep

72 | BeposTHOCTH CYMMBI HECOBMECTHBIX COOBITHI. BeposSTHOCTH CyMMBI COBMECTHBIX
coObITuil. [Ipumepsl

73 | TloBTOopHEIC He3aBUCHMBIE HcTbITaHUA. Dopmyia bepHysum.

74 | AcumnroTuueckue OpMYIIbL.

75 | CnyuaiiHas BenuunHa. J[MCKpeTHBIE U HENPEPBIBHbIE cly4yaiiHble BeanuuHbl. [Ipumep

76 | 3aKOH pacnpeieNeHus JUCKPETHOM ciydaliHoi BenunyuHbl. [Ipumep

77 | YucnoBble XapakTePHCTHKH  CIy4allHbIX BeJIMYMH  (MaTeMaTHYecKoe  OXKHIaHWUE,
JIMCTIEPCHSI, CPEAHEE KBAJIPATUUECKOE OTKIOHCHHUE). UTO OHM XapaKTEePU3YIOT U KaKOBBI UX
CBOMCTBA

78 | Kak HaiiTh MaTeMaTHUECKOE OKUIAHUE U JUCIIEPCUIO TUCKPETHOM CITy9aliHOM BETMUNHBI

79 | ®yHKIMA pacnpeneneHus BeposTHOcTel F(X) M IUIOTHOCTh pachpeeneHusl BeposSTHOCTEH
f(X) HenpepbIBHOM c1y4yailHOW BEJIMYMHBI, UX CBOMCTBA

80 | MaremaTnyeckoe 0OXHJIaHUE U AUCTIEPCUs] HEMTPEPBIBHOM CITydyaifHON BEJIMUMHBI

81 | Kak HaifTW BEpOSITHOCTH TOMAJaHUs CIYyYallHOW BEJWYHMHBI B 3aJaHHBIM WHTEPBAJI, €CIH
U3BECTHA IUIOTHOCTH pactpeseseHust BepoatHocTeld f(x). UTo reomeTpuyecku BbIpaskaeT
9Ta BEPOATHOCTh

82 | HopmanbHBI 3aKOH pacmpesieieHus, TpapuK TUIOTHOCTH pPACHpEeNICHHs], YHCIOBEIE
XapaKTEpUCTUKU

83 | Kak HaiiTH BEpOSATHOCTh TOTO, YTO CiIy4aifHas BEIMYMHA C HOPMAIBHBIM 3aKOHOM
pacripesieieHus] NMpUMET 3HaueHHe MEHbIIE 3aJaHHOro Xi1; OOJbIlle 3a/JlaHHOrO X2; HA
MHTEpBaJe (X1,X2) ¢ noMouibo GyHkiuu Jlamnaca

84 |T'enepanbHas u  BbIOOpOYHAsT ~ COBOKYIIHOCTHM, Kakasi  BBIOOpKAa  Ha3bIBaeTCs
penpe3eHTaTUBHOM U KakK €€ MOJIyYHTh

85 | Kakue OIEHKM Ha3bIBAIOTCS HECMEUICHHBIMM, COCTOSTEIbHBIMH. UTO  sBIseTCA
HECMEILIEHHOM OLIEHKOW MaT.0)KMJIaHusl, TUCIIEPCUU U KaK MX BBIYMCIUTDH 110 BHIOOPOUYHBIM
JAHHBIM

86 | Kakas 3aBHCHMOCTh MEXIy BEJIMYMHAMH HA3bIBACTCS CTAaTHCTUYECKOH, Kakas
KoppensiuoHHoi. [Ipumep Ha rpadukax paccemBaHHs

87 | JloBepuTeNbHBINA UHTEPBAJ JIJIs1 BEDOSITHOCTH COOBITHSI, MaT.0KUIAHHUS, TUCTICPCHH.

7.3.2. Kpurepuu U HOPMBbI OLlEeHKH
dopma
Cemectp MPOBCICHUN Kpurepun u HOpMBI OLICHKH
NPOMEeKyTOYHOI
arTecTaluu

3 DKk3ameH (1o COTIUYHOY ‘ Crynent Habpan 80 u Gonee




dopma

C NpoBeIeHUsI K
eMecTp 5 PUTEPHH H HOPMbI OLIEHKH
MPOMEKYTOYHOM
aTrecTaluu
HAKOIHUTEIILHOMY 0aJUIo0B, PACCYMTAHHBIX I10
€U TUHT opmyite: (CymMma 0ajIoB 110
Yy Yy Yy

BCEM yUYEOHBIM MEPOIPUATHUSIM,
NPEaYyCMOTPEHHBIM B Kypce +
pe3yabTaThl UTOIOBOTO
TECTUPOBAHUS), pa3iesiEHHAS HA
2. K nonydyeHHOMY pe3yJbTaTy
puOaBIAIOTCS OOHYCHBIE OAJITBL.

«XOpOoIIo»

Crynent Habpan ot 60 10 79
0aJlJIOB, paCCUYNTAHHBIX 110
¢dbopmye: (Cymma 6asioB mo
BCEM Y4EOHBIM MEPOIPUATHSM,
PEeyCMOTPEHHBIM B Kypce +
pe3yIabTaThl UTOTOBOTO
TECTHUPOBAHUs ), pa3JesiéHHas Ha
2. K nonyueHHOMY pe3ysbTary
npuOaBIAIOTCS OOHYCHBIE OalIbI.

«YOOBJICTBOPUTECIIBHO»

Crynent Habpai ot 40 10 59
0aJuI0B, PACCYMTAHHBIX T10
dopmyite: (Cymma 6amioB 1o
BCEM Y4EOHBIM MEPOIPUATHUSM,
MPETyCMOTPEHHBIM B Kypce +
pe3yabTaThl UTOTOBOTO
TECTUPOBaHU), pa3/esi€HHas Ha
2. K nony4ueHHOMY pe3ysbTary
puOaBIsA0TC OOHYCHBIE OAIUIBI.

«HECYHOOBJICTBOPUTCIIBHO»

Crynent HaOpan menee 40
0aJIJIOB, paCCUYNTAHHBIX 110
tdbopmyne: (Cymma 6asioB mo
BCEM YYE€OHBIM MEPOTIPHSITHSM,
IpeayCMOTPEHHBIM B Kypce +
Pe3yIabTaThl HTOTOBOTO
TECTUPOBAHUS), pa3/ieNEHHAs Ha
2. K noiryueHHOMY pe3yJsbTaTy
puOaBIAIOTCS OOHYCHBIE OAJITBI.




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,
NPAKTHKYM, Ap.)

T'ox m3panus

KoauuecTBO B
HAY4YHOH
onobamoTeke /
Haumenosanune O6C

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

ObC
“ZNANIUM.COM”

Pxesckuii C.B.

Bricmrast marematuka : yueonuk / C.B.
PxeBckuii. - 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.,
Huxkonosa I'.A.,
Huxonosa H.B., Hypuesa
C.H.; mox pen. XKypOenko
JI.H. , Huxonosoii I'.A. .

Marematuxka : yue6. mocodue /

KO.M. [anunos, JI.H. Xyp6enko,

I'.A. HukonoBa, H.B. Hukonosa, C.H.
Hypuesa ; mon pen. JI.H. XXyp6enxo,

I''A. HukonoBoii. — Mocksa : UHOPA-M,
2019. — 496 c. — (Bricmiee oOpa3oBaHue:
BakanaBpuart). - TeKCT : 3IEKTpOHHBIH. -
URL:
https://new.znanium.com/document?id=327
832

Y4yebHoe mocodue

2019

ObC
“ZNANIUM.COM”

Enpuanunosa, I'. I'.

DJIEeMEHTBI BBICIICH MAaTEeMaTHUKU. THUIIOBBIC
3aJlaHus C PUMEPAMH PEIICHHN : y9eOHOe

Y4ebHoe 1mocodue

2020

ObC
“HaHB”




Tun (y4yeOHMK, yueOHOe

Koaun4yecTBO B

Ne nocodue, yue0Ho- HAY4YHOI
ABTOpBI, COCTABUTEJIHN 3arsiaBue (3aroJjioBoK) T'ox m3panus
n/n MeToauYecKoe nmocoomue, ouoanortexe /
NPAaKTHUKYM, Ap.) HaunmenoBanue 35C
nocodue / I'. I'. EnpbuannnoBa, P. A.
MenbuukoB. — Cankr-IlerepOypr : Jlans,
2020. — 92 c. — ISBN 978-5-8114-4670-4.
— Tekcr : anexTpoHHbI // JlaHs :
ANEKTPOHHO-OMOIMOTEeYHAsI cUCTEMA. —
URL: https://e.lanbook.com/book/139329
(mara obpamenus: 10.09.2020). — Pexum
JIOCTYTIA: JIJIsl aBTOPU3. TIOJIH30BATEIICH.
8.2. lonoiHUTe/ILHAS JUTEpPaTypa
Tun (yueOHHK, yueOHOE KOHH%CTEO B
Ne nocodue, yue0Ho- Hay*Hon
w/n ABTOpBI, COCTABUTEJH 3arsiaBue (3aroJioBOK) METOTHUIECKOE TOCOGHe, I'op u3nanus Ondmorexe /
HPAKTHKYM, 1Pp.) HaumeHoBaHue
IBC
1 | Kyznenos JLA. COopHHMK 3a/1aHUI 1O BHICIIEH MaTeMaTUKe. YuyebHoe nocobue 2015 9BbC
Tunoseie pacyeTsl : yaueOHOe mocodue / “Jlanp”
JI.A. Ky3nenoB. — 13-e u3zn., crep. —
Cankr-IlerepOypr : Jlans, 2015. — 240 c.
— ISBN 978-5-8114-0574-9. — TekcrT :
ANEKTPOHHBIN // DNEKTPOHHO-O0MOINOTEYHAS
cuctema «Jlauby : [caiiT]. — URL:
https://e.lanbook.com/book/4549 (nmarta
obpamenus: 25.10.2019). — Pexum
JOCTYTIA: JUIsl aBTOPH3. TIOJIb30BaTeIeH
2 | ®umunoBa E.E., CepreeBa | Matemaruka: Yuebnoe nocodue / E.E. Y4eOHoe mocodue 2015 3bC
J.B., Cno6oxackas M.H. ®ununosa, /[.B. Cepreena, “ZNANIUM.CO




Tun (yueOHUK, ydeOHOE

KoanuyecTBO B

HAYYHOU
Ne nocodoue, yueoOHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ounoaunorexe /
n/n MeToIMYecKoe nocooue,
HaumeHoBaHue
NPAaKTHKYM, JP.) 3EC
N.H.Cnoboxckas - Bosorga: BUIID ®CHUH M”
Poccun, 2015. - 378 c.: ISBN 978-5-94991 -
312-3 - Texkcr : anexTponHsIit. - URL:
https://new.znanium.com/catalog/product/89
9484
3 | benoycoma B. U., EpmakoBa | Breicmias marematuka. Yacts 1 : yuebHoe VYuyebHoe nocobue 2016 9bC
I'. M., Muxanesa M. M. [u | mocobue / B. 1. Benoycosa, I'. M. “IPRbooks”
ap.]. EpmakoBa, M. M. Muxanesa [u ap.]. —
ExatepunOypr : Ypanbckuii heaepanbHbIi
yausepcuteT, ObC ACB, 2016. — 296 c. —
ISBN 978-5-7996-1779-0. — TekcrT :
JIEKTPOHHBIH // DNIeKTPOHHO-ONOInOTeUHas
cuctema [PR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/65920.html
(mara obpamenus: 25.10.2019). — Pexum
JOCTyMA: JJIsl aBTOPU3UP. MOJIb30BaTeNeH
4 | Jertsapesa O.M., Maremaruka B mpuMepax u 3agadax : yueO. Y4eOHoe mocodue 2019 9bC
XKypbenko JI.H., Hukonosa | moco6ue / O.M. [lertsipesa, JI.H. “ZNANIUM.CO
I''A., Hukonosa H.B., Kypbenxo, I'.A. Hukonona, H.B. M”

Hypuesa C.H.

Hukonosa, C.H. Hypuesa. — Mocksa :
NHO®PA-M, 2019. — 372 c. — (Bsicuuee
obpaszoBanue: bakanaBpuar). - Tekcr :
anexkTpoHHbId. - URL:
https://new.znanium.com/catalog/document?
10=327833




8.3. Ilepeuenb npodeccHOHAIBHBIX 0a3 AAHHBIX M HHPOPMAIMOHHBIX CHPABOYHBIX
cucTeM

- Web of Science [DnektpoHHbIii pecype] : MylIbTHIMCHUIUIMHAPHAS pedepaTuBHas Oa3a
nanabix.  —  Philadelphia:  ClarivateAnalitics, 2016~ . — Pexum  gocTymna
apps.webofknowledge.com. — 3aru. ¢ skpana. — S3. pyc., aHrd.

- Scopus [Dnekrponnsiii pecype] : pedeparuBHas 6aza manubix. — Netherlands: Elsevier,

2004— . — Pexxum jocTyta : scopus.com. — 3ariL. ¢ 3kpana. — S13. pyc., aHri.

- Elibrary [Dnexkrponnsiii pecypc] : Hay4dHas 3j1eKTpoHHas Oubimoreka. — Mocksa : HOB,
2000~ . — Pexxum moctymna : elibrary.ru. — 3arm. ¢ skpana. — 3. pyc., aHrIL

- Springer Link [Dnexkrponnsiii pecype] : [0a3a manubix]. — Switzerland: SpringerNature,
1842— . — Pexxum noctyna : link.springer.com. — 3aru. ¢ skpana. — 53. aHri.

- Science Direct [DnekTpoHHBIH pecypc]| : KOJUICKIHUS 3JIEKTPOHHBIX KHHI HM3/aTelIbCTBA
Elsevier. — Netherlands: Elsevier, 2018— . — Pesxxum noctyma : sciencedirect.com. — 3ari. ¢ skpaHa.
— 3. aHri.

- NEICON [DnexTtpoHHBI pecypc] : 3JeKTpOoHHas HWHPOpPMALUS @ apXHWB HAyYHBIX
xypHaioB. — MockBa : HOUKOH, 2002— . — Pexxum noctyna : neicon.ru/resources/archive. — 3ari.
¢ KpaHa. — 3. pyc., aHrIIL.

8.4. IlepeueHb NpOrpaMMHOro obecnevyeHus

0 PexBH3UTHI 10I0B
N Haumenosanmue I1O ¢ 3 1010 :)pa
n/n (nata, HOMep, CPOK JeHCTBHUA)
1 Windows Oeccpounas
2 Office Standart OeccpouHas

8.5. Onucanne MarepHaJbHO-TEXHHMYECKON 0a3bl, HEOOXOAMMOM AJIl OCylLIeCTBJICHUSI
00pa30BaTeIbHOIO NMpoLecca M0 AUCIUIIHHE

HaumenoBanue 000py10BaHHBIX Y4eOHBIX

Ka0MHeTOB, J1adopaTopuii, MACTEPCKUX H

Ne Ap. 00BEKTOB 1JIsl NPOBECHUS

n/m | NpPaKTHYeCKUX U J1a00paTOPHbIX 3aHATHIA,
MOMEILIEeHUH JJI51 CAMOCTOATENbHOMI

paboThl o0ydaoumxcs (HoMep ayAUTOPUN)

ITepeyenb 0CHOBHOTO 000pYyAOBAHMA

VYuebnas aynutopuss ans  npoBeaeHus | CTOIbl YYEHHYECKHE JIByXMECTHBIE U
3aHATUN  JICKIIMOHHOTO  THMA.  YdeOHas | TpPeXMEeCTHBIE (MOHOOJIOKH) ,CTOJI
aymquTOpUsl  JUISL  TIPOBEISHUS  3aHATHH | MpenojaBaTelbCKUH, CTYyI
CEeMHUHAPCKOTO THIA. Y4yeOHas ayAUTOPHS ISl | IPETOAaBaTeNbCKHA, JOCKa ayIuTOpHAS
KypCOBOTO IPOEKTUPOBaHMs (BBIIOJIHEHUS | (MeJIoBas)

KYpCOBBIX pa0oT). YueOHas ayauTopus Iis
MIPOBEJICHUS] TPYIIOBBIX M WHIMBUAYAIbHBIX
KOHCYNbTAlui. Y4eOHass ayauTopust Jis
MIPOBE/ICHUS 3aHATHM TEKYIIEro KOHTPOJIS U
npomexyrounoii arrecrarmu (I'-440)

VYuebnas aymutopus ans  npoBeaeHus | Cton IIpenoaBaTeIbCKUM. Crounbl
3aHATUA CEMHUHApCKOro THHa. YueOHas | ydeHHueckHue (HauepTaTelbHbIE) , CTYJIbS,
ayaMToOpusl JUIsI KypCOBOT'O INPOEKTUPOBAHUS | I0OCKa ayUTOpHAs (MEIoBast)

(BBITIOJTHEHUST KYpPCOBBIX paboT). YueOHas
ayIUTOpUs Ul TPOBEICHUS TPYNIOBBIX H
WHJIMBUIYAIbHBIX KOHCYJbTAIMi. YdeOHas
ayoquTopus  JUIL  INIPOBEIEHUS  3aHATHU
TEKYIIET0 KOHTPOJISI UM  MPOMEXYTOUHOM




n/n

HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0UHEeTOB, JJa00paTOPHii, MACTEPCKUX U
Ap. 00bEKTOB /1JIsl IPOBe/IeHUs!
NPAKTHYECKUX U JIA0OPATOPHBIX 3aHATHH,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0ydyaoumxcs (HoMep ayAUTOPUN)

IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA

arrectanuu (I'-405)

[TomerieHre Al CaMOCTOSITENIBHOM PabOThI
crynentos (I'-401)

Crounsl YYEHHUYECKUE, CTYJIbA
yueHnueckue, I[IK ¢ BbpIXOJOM B CeTh
WNHuTepHer
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