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1. Ileaib 0cBOEHUA TUCHUILIHHBI

Ilens OCBOCHHMS MUCIMIUIMHBI — OBJIQJICHUE COBPEMEHHBIM ammapaToM MaTeMaTHKH JIJIs
I[aﬂbHeﬁ]HeI‘O HCIIOJIb30BAHUSA B APYTIUX O6J'IaCT$IX CCTCCTBCHHOHAYYHOI'O 3HAHUA W AUCHUILIMHAX
€CTECTBEHHOI'0 COJICPXKaHUs, MPHOOPETCHUE TEOPETUYECKUX 3HAHWH 10 OCHOBHBIM pasjieiam
AUCHOUIUIMHBI, TMOATOTOBHUTL K H3YUYCHHUIO U IMPUMCHCHUIO MATCMATHUYCCKUX MCTOOOB B
poeCcCHOHATIBHON JEATEIbHOCTH, K CAMOCTOSATEIILHOMY H3yYCHHIO TE€X Pa3/elioB MaTeMAaTHKH,
KOTOPbIC MOTYT MOTPEOOBATHCS JOMOJIHUTEILHO B MPAKTUYCCKOH M HCCIIEI0BATEILCKOW padoTe;
bopMUpOBaHHE  MAaTEeMaTHYECKOTO, JIOTHYECKOrO0 W aJrOPUTMHUYECKOrO  MBINUICHHS U
MaTeMaTHYECKOH KyIbTyphl OaKagaBpa.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

JIMCUMIUTMHBL M TPAKTUKHA, HA OCBOCHUU KOTOPBIX Oa3upyercss MaHHas JUCIUILIMHA!
"Briciast marematuka 1", "Briciias marematuka 2",

JIMCUMIUINHBI ¥ NIPAKTUKH, AJI1 KOTOPBIX OCBOCHUE JAHHOM TUCIMIIIMHBI HEOOXOAUMO Kak
npenuectsyromiee: "Ouznka", "Mexanuka'.

3. Ilinanupyembie pe3yJibTaThl 00y4YeHUs

®opmupyemMble U
KOHTpPOJIUpYyeMble
KOMIeTeHIUH
(KO ¥ HAMMEHOBAHUE)

NuaukaTopsl J0CTHXKEHUS
KOMIIeTeHIH i
(Koa 1 HAMMEHOBaHUE)

[lnanupyemble pe3yJibTaThI
o0yueHust

OIIK-1. YMenue
UCIIOJIb30BAaTh OCHOBHBIC
3aKOHBI
€CTECTBCHHOHAYYHBIX
JTUCIUILIAH B
npodecCHOHAILHON
NEeSITENIbHOCTH, TPUMEHSTh
METOJTbI MATEMATHIECKOTO
aHaiu3a u
MOJIeTTUPOBAHUS,
TEOPETUIECKOTO U
AKCIIEPUMEHTAIHLHOTO
WCCIIC/IOBAHHUSI

3HaTh: OCHOBHBIE TOHATUS JIMHEHHOM
¥ BEKTOPHOM anreopsl,
aHAJIMTUYECKON T€OMETPUU, METO/IbI
MaTeMaTHYeCKOro aHaJIn3a u
MOJIEJIUPOBAHMsI, HEOOXOAUMBIE /TSI
UAeHTUPUKAUH, POPMYIUPOBAHUSI U
peleHus npopecCHOHAIBHBIX 3a/1ay.

VYMeTh: BBISBIATD
€CTECTBEHHOHAYYHYIO CYIIHOCTb
TEXHUYECKHX W TEXHOJOTHYECCKUX
npo6sieM U MpodeCCHOHATBHBIX
3a7a4, MPUBJIEKATH JJISI UX PEIICHUS
COOTBETCTBYIOLIMNA MAaTEMAaTUUECKUN
anmapar.

Brnagets: HaBbIKAMU UCTIONIB30BAHUS
OCHOBHBIX 3aKOHOB ¥ METOJIOB
BBICILICH MaTeMAaTHKH,
MaTEeMaTHIeCKOTO MOJICITUPOBAHUS
TUTSL UASHTU(UKAIINY,
(hopmMynupOBaHUS U PEIICHUS
npodeccHoHANBHBIX 3314




4. CTpyKTYypa M coJepKaHue TUCHUILIMHBI

Bun

®DopMbI TEKYLIETO

. HaumeHoBaHue TeM 3aHATHI Oobem, KOHTPOJIA
Monayas (pa3aen) | y4eOHOM . Cemectp banabl | UHTEepakTHuB, 4.
PaGOTbHI (yueOHOii padoThI) q, (HauMeHOBaHHUe
OLICHOYHOI'0 CPeJCTBA)
Monyns 9. Jlex 1 Juddepenunanbabie ypaBHEHHS 3 2 -
Jluddepenunanbuble HEPBOTO MOPSKA, OCHOBHBIE TTOHATHSL.
YPaBHEHHS YpaBHEHUS C Pa3ACISIOIUMUCS
EPEMEHHBIMH.
Momyns 9. Cp JY B nonsbix auddepeHnnanax, 3 28 -
Jluddepenunanbuble OJTHOpOJIHbIE, THHENHbIe, bepHyu.
ypaBHEHUS JJOAY. JIHY.
Monyns 9. Ip1l VYpaBHeHUs C pa3aeisOMIMMUCS 3 2 -
Jlnddepennunanpubie [IEPEMEHHBIMU
YpaBHEHMSI
Monyns 9. Jlek 2 Onnopoausie auddepeHnaIbHbe 3 2 -
JlnddepennnanpHbie ypaBHEHHsI. Y paBHEHHUSI B TTOJTHBIX
YpaBHEHUS muddepennmanax. Jluneinse Y.
YpaBHeHus bepnysum.
Monayns 9. IIp2 Pemenue /1Y B monHbIx 3 2 -
[l depeHnnaabHbIe muddepeHnmanax, oAHOPOAHbIE,
YpaBHEHUS JIUHeNHbIe, bepHym.
Monyis 9. Jlek 3 JY, nomyckaromue MmoHuKeHne 3 2 -
Jluddepenunanbuble nopsiaka. JIOJAY. Pemenune JIHIAY
YPaBHEHUS MeronoM Jlarpanxa.
Monyns 9. ITp3 Pemenue /Y BTOporo nopsaka, 3 2 -
JlnddepernnanpHbie JIOITYCKAFOTIUX MTOHKESHUS TIOPSI/IKA.
YpaBHEHUS Pemenne JIOAY
Monyis 9. Jlex 4 Pemenue JIHAY ¢ npaBoit 3 2 -
JluddepenunanbHble Y4aCThIOCIEIUATBHOTO BUIA.

YpaBHEHUS




Bun

®DopMbI TEKYLIETO

psanoB. HeoOxomumeplii mpu3HaKk
CXOJMMOCTH.

. HaunmeHnoBaHue TeM 3aHATHI Oo0mbem, KOHTPOJIA
Monayas (pa3aen) | y4eOHO#M . Cemectp banasl | UHTEepakTHUB, 4.
DaGOTDHI (yueOHOii padoThI) q, (HauMeHOBaHHUe
OLICHOYHOI0 CPeJCTBA)
Monys 9. [Ip4 KonTponbnas pabota 1 mo Teme 3 2 25 - Konrtposnbnas padota 1
JluddepeHnmranbHpie "IuddepennmranbHple ypaBHEHUS " o TeMe
ypaBHEHUS "luddepeHnnaibHbe
ypaBHEHHUS .

Monyns 10. Jlex 5 Ornpenenenue IBOMHOTO HHTETpaa. 3 2 -
KpatHble nHTErpassl CBolicTBa ABOMHBIX HHTETPAJIOB.

JIByKpaTHbIe HHTETpajbl B

IPSMOYTOJIBHOM CHCTEME KOOPIMHAT.
Monyns 10. Cp JIBOMHbBIE MHTETPAJIBI B IIPSIMOYTOJIbHOM 3 28 -
KpaTHble HHTETpasbl cucTeMe KOOp/HMHAT.
Monyns 10. IIp5 Bprumncienre 1BOWHBIX MHTETPATIOB B 3 2 -
KpatHble nHTErpassl IIPSIMOYTOJIBHOM CUCTEME KOOPAHMHAT.
Momyns 10. Jlex 6 JIBOiiHbIE MHTETPAJIbl B OJISPHON 3 2 -
KpaTHble HHTETpasbl cucTeMe KOOp/MHAT.
Momyns 10. IIp 6 Boruncnenue 1BOMHBIX HHTETPAJIOB B 3 2 -
KpaTHble HHTETpasbl IpSMOYTOJILHOM CUCTeMe KOOpIUHAT.
Monyns 10. Jlex 7 I'eomerpuueckue u puznveckue 3 2 -
KpaTHble HHTETpaIbI NIPUJIOKEHUS IBOMHBIX HHTETPAJIOB.
Monayns 10. IIp 7 KonrtponbHas pabota 2 o Teme 3 2 25 - KonTtponsHas padora 2
KpatHble nHTErpassl "KpaTtHbie nnterpansr’ o Teme "KpartHbie

MHTErpajbl

Monynb 11.Paner | Jlek 8 Yucnossle psiibl. CXOAMMOCTD YHCIOBBIX 3 2 -




Bun

®DopMbI TEKYLIETO

. HaumeHoBaHue TeM 3aHATHI Oobem, KOHTPOJIA
Monayas (pa3aen) | y4eOHO#M . Cemectp banasl | UHTEepakTHUB, 4.
DaGOTDHI (yueOHOii padoThI) q, (HauMeHOBaHHUe
OLICHOYHOI0 CPeJCTBA)
Monyns 11. Pager  |IIp 8 JlocTaTouHblE IPU3HAKU CXOAUMOCTH 3 2 -
psaoB. CXoauMOCTb
3HaKo4epenyromuxcs psanos. [Ipuznak
JleliOHMLIA.
Mogyns 11. Paner | Jlex 9 OyHKIMOHANBbHBIE PAAbL. CXOAUMOCTD 3 2 -
CTCTICHHBIX psZoB. IHTEpBaN U paamyc
cxonumoctu. Psin Teitnopa (MakiopeHa)
Monyns 11. Pager | Cp YucnoBbie U GYHKIIMOHATBHBIE PSIIBI. 3 28 -
[TpusHaku cXOQUMOCTH, 00J1aCTh
cxoauMmoctu. Psansl Oypee.
Monayns 11. Pager  |IIp 9 Haxoxnenue 061acTé CXOAUMOCTH 3 2 -
CTENEHHOTO psja. Pasnoxenue
HEKOTOPBIX dJIEMEHTAPHBIX (YHKIUHN B
pan Tennopa-MaxkiopeHa.
Monyib 11. Paaer | Jlek 10 Psn ®@ypre. Teopema Jlupuxiie. 3 2 -
Monyne 11. Pager | IIp 10 Paznoxxenue B psin @ypbe 4ETHBIX, 3 2 -
HEYETHBIX, 2 T TEPUOINIECKUX
GyHKIHI.
Monyins 11. Pager | Jlex 11 Paznoxenue B pag @ypre pyHKIMI 3 2 -
IPOM3BOJILHOTO TIEPHOIA.
Monynb 11. Pager  |IIp 11 KonTponbnas padbora 3 o teme "Psinpr". 3 2 25 - KonTponbHnas pabora 3

o teme "Paner".




®DopMbI TEKYLIETO

Bux . HaumeHoBaHue TeM 3aHATHI Oonbem, KOHTPOJIA
Monayas (pa3aen) | y4eOHO#M . Cemectp banasl | UHTEepakTHUB, 4.
DaGOTDHI (yueOHOii padoThI) q, (HauMeHOBaHHUe
OLICHOYHOI0 CPeJCTBA)
Monyinb 12. Teopus |Jlek 12 Cayvaiinbie COOBITHSI, OTIepaluy B 3 2 -
BEPOSTHOCTEN U asreOpe coOBITHI, BEPOSATHOCTH
MaTeMaTHYecKas COOBITHS, CBOMCTBA BEPOSITHOCTH
CTaTUCTHKA coObiTus [IpaBuiia BEIYMCICHUS
BEPOSITHOCTEI. DJIEMEHTHI
KOMOWHATOPHKH.
Monynb 12.Teopus |IIp 12 Crnyuaitnsie coOpiTus. Knaccuueckoe, 3 2 -
BEPOSTHOCTEH U F€OMETPUUECKOE, CTATUCTUUECKOE
MaTeMaTH4ecKas OIpeJieNIeHUs] BEpPOSITHOCTH. 3a/1a4M Ha
CTaTUCTHKA (bopMyITbl KOMOMHATOPUKH.
Monyns 12.Teopus |Jlek 13 [TomHast BeposiTHOCTB, hopmysl baiieca. 3 2 -
BEPOSTHOCTEN U [ToBTOpHBIE HE3aBUCUMBIE UCTIBITAHHUS.
MaTeMaTu4YecKas ®opmyna bepuymu. AcumnrorTuueckue
CTaTUCTHKA bopMyIbI.
Monyns 12.Teopus |Cp Teopus BeposiTHOCTEN U 3 28 -
BEPOSTHOCTEN U MaTeMaTH4YecKasi CTATUCTHKA
MaTeMaTHuyecKas
CTaTUCTHKA
Monyins 12. Teopus |IIp 13 ITonHast BeposiTHOCTB, hopmyisl baiieca. 3 2 -
BEPOSTHOCTEN U [ToBTOpHBIEC HE3AaBUCHMBIE UCTIHITAHHUS.
MaTeMaTH4ecKas ®opmyna beprymim. AcuMnroTnyeckue
CTATUCTUKA (bopMyIIBL.
Monyns 12. Teopus |Jlek 14 JIUCKpETHBIE U HEIPEPBIBHBIC 3 2 -

BEPOATHOCTEN U
MaTemMaTh4yecKas
CTaTUCTUKA

CIIy4YailHbI€ BEJIMYMHBI, 3aKOHBI UX
pacnpenenenusi, Yuciosble
XapaKTEPUCTUKU CIy4YalHBIX BEJIMYUH M
WX CBOMCTBA.




®DopMbI TEKYLIETO

Bux . HaumeHoBaHue TeM 3aHATHH Oo0mbem, KOHTPOJIA
Monayas (pa3aen) | y4eOHO#M . Cemectp banasl | UHTEepakTHUB, 4.
paGoThi (yueOHOii padoThI) q, (HauMeHOBaHHUe
OLICHOYHOI0 CPeJCTBA)
Mopyns 12. Teopus |IIp 14 Pemenue 3anau no reme "JluckpeTHeie u 3 2 -
BEPOSTHOCTEN U HENpepbIBHbIE CIyYaiiHbIe BETUYHHBI .
MaTeMaTHYecKas
CTaTUCTHKA
Mopnynb 12.Teopus |Jlek 15 ['enepanbHas U BbIOOpOYHAs 3 2 -
BEPOSTHOCTEN U COBOKYITHOCTH. JloBepUTENbHBIH
MaTeMaTHyecKas UHTEPBAJ.
CTaTUCTHKA
Mopyns 12.Teopus |IlIp 15 ToueyHble OLIEHKN YHUCIIOBBIX 3 2 -
BEPOSITHOCTEN U XapaKTEPUCTUK CIyYalHbIX BEJIWYHH.
MaTeMaTH4ecKas
CTaTUCTHKA
Monyins 12. Teopus |Jlek 16 HHTepBanbHbIE OLICHKHU, JOBEPUTEIIbHAS 3 2 -
BEPOSITHOCTEN U BEPOSITHOCTb, JIOBEPUTENBHBIN HHTEPBAI
MaTeMaTHYeCcKas
CTaTUCTHKA
Monyins 12. Teopus |IIp 16 JIOBEpUTEIBHBINA UHTEPBA IS 3 2 -
BEPOSTHOCTEN U BEPOSATHOCTH COOBITHS,
MaTeMaTHYeCcKas MaTEMaTHYECKOTO OKUAAHMUS,
CTaTUCTHKA JUCTIEPCUU.
Monyins 12. Teopus |Jlex 17 Hrorosoe nosropeHue 3 2 -
BEPOATHOCTEN U
MaTeMaTHYeCcKas
CTaTHCTHKA
Mogyns 12.Teopust |IIp 17 Kontponbras pabota 4 o teme "Teopus 3 2 25 - Kontponbnas padota 4

BEPOATHOCTEN U
MaTemMaTh4decKas
CTaTUCTUKA

BEPOSATHOCTEN U MareMaTuyeckas
craTuctuka"

o teMe "Teopus
BEPOATHOCTEHN U
MaTemMaThyecKas




®DopMbI TEKYLIETO

B . HaumeHoBaHue TeM 3aHITHH Oo6bem, KOHTPOJIA
Monayas (pa3aen) | y4eOHO#M . Cemectp banasl | UHTEepakTHUB, 4.
(yueOHOii padoThI) q, (HauMeHOBaHHUe
padoThI
OLICHOYHOI0 CPeJCTBA)
Tecr Hrorosoe TectupoBanue uepe3 LT 3 2 100 - TectupoBanue
ITA [IpomexxyTounas arrectramus (3K3aMeH 3 0,25 -
110 HAKOITUTEIILHOMY PEUTHHTY)
Kontpons | KonTponb 35,65 Bompocs k sx3ameny
NeNe 1-87
Hroro: 216 100

Cxema pacyera HTOroBoro 6ajia
(Cymma GansioB 1o BceM y4eOHBIM MEPOTIPUSTHSIM, ITPETyCMOTPEHHBIM B Kypce + pe3ylbTaThl UTOTOBOTO TECTHPOBaHU), pa3aeicéHHas Ha 2. K

[IOJIyYEHHOMY pe3yJIbTaTy MpUOaBISAIOTCS OOHYCHbIE OalIbl.




5. O0pa3oBaTebHbIE TEXHOJIOTHU

B mucnummmae"Briciias matemaTuka 3" HCTIOIB3YHOTCS:

TEXHOJIOTUS MOMYJIHHOTO U  OJOYHO-MOAYJIBHOTO OO0y4YeHHs (colepikaHue Yy4eOHOTo
MaTepuaia KECTKO CTPYKTYpPUPOBAHO B LIETSX €r0 MaKCUMAJIbHOTO YCBOEHHS, COIPOBOXKIACTCS
00s13aTeIbHBIMU OJTIOKAMHU YITPAXKHEHUH U KOHTPOJIS);

TEXHOJIOTHSl Pa3BHBAIONICTO 00yueHHs(MPOBEACHUE JICKIUH, NPAKTUYCCKUX 3aHSATHIHA,
KOHTPOJIBHBIX padoT, 3auéTa);

TexHojorus nuddepeHippoBanHoro oOydeHus (MpeasiararoTcs 3alaHus pa3InyHOrO YPOBHS
CJI0’KHOCTH);

MH(OPMaLIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTMH (IPUMEHEHUE YYEOHBIX SJIEKTPOHHBIX
U3J1aHUM, pecypcoB ceTu HTepHET, OCYIIECTBICHUE TECTOBOIO KOHTPOJISI 3HAHUN yYaIUXCs).

6. MeToauuyecKue YKa3aHUusA 110 0OCBOCHUIO JUCHUIIJIMHBI

OCHOBY TEOpPETHUYECKOTO OOyYEHHsS CTYIEHTOB COCTaBJISIIOT JICKIUH, B XOJ€ KOTOPOM
IpernoJiaBaTesb U3j1aracT OCHOBHbIE, HAU0OJIee CI0XKHbIE TIOHATHS TEMBI, a TAKXKE CBA3aHHBIEC C HEl
TEOPETUYECKHE U MPAKTUYECKUE MPOOJIEMbl, TaET PEKOMEHAALNU AJIs MPAKTUYECKOrO 3aHITHUS U
yKa3aHUs U1 BBIMOJIHEHUS] CaMOCTOATENbHOM paboThI.

B Xozme IeKIMOHHBIX 3aHATHH OO0ydYaroOUIeMycsi HEOOXOAMMO BECTH KOHCIIEKTHPOBaHHUE
yuyeOHOro Matepuaia, oOpaias BHHMaHHE Ha (DOPMYJIUPOBKH, PACKPBIBAIOLIUE COJACpKAHUE
u3zydyaeMoil nucuuiuinisl "Boeiciias marematuka 3". JKenaTenbHO 0CTaBIATh B pa0OUMX KOHCIIEKTAX
HOJIsl, HAa KOTOPBIX JejaTb IOMETKH, MOJYEPKUBAIOIIME OCOOYI0 BaXXHOCTb TE€X MM HHBIX
TEOPETUYECKUX TTOJIOKECHHI.

CamocrosrenbHas paboTa CTYAEHTOB SIBJSIETCS Ba)KHBIM BHJIOM Y4YeOHOH AEATENbHOCTH.
CamocTtosTenbHass paboTa BBINONHIETCS BO BHEAYJUTOPHOE BpeMs MO 33aJaHUI0 U IpU
METOAMYECKOM PYKOBOJICTBE IIPEIOJIaBaTeNsl, HO 0€3 ero HeMOCPEICTBEHHOIO YUacTHs.

B mporecce camocTosTensHOM pabOThl CTYACHT NMPUOOPETAaeT HABBIKM CAMOOPTAHH3AIIHUH,
CaMOKOHTPOJIsl, CAMOYIIPABJICHUS U CTAHOBUTCSI aKTUBHBIM CaMOCTOSTEJIBHBIM CYOBEKTOM yueOHOH
JIeATEIbHOCTH.

B Xoze moAroToBKM K MPAKTUYECKUM 3aHATHUSM CIEAYET M3YyYUTh KOHCIIEKTHI JIEKIUH, U
PEKOMEHI0BAaHHYIO JIUTEPATYPY, YUECTh PEKOMEHIALMH MTPEIIOAaBaTEIs.

Ha mpakTudeckux 3aHATHSX CTYIEHTHI pELIAtOT 3aJa4 10J PYKOBOJACTBOM IIpENoaaBaTells.
[TpakTHueckue 3aHATUS TOCBALIEHBl M3YyUYEHUIO HauOoJiee BaXKHBIX M CJIOXHBIX TeM Y4eOHOI
JUCLUIUIMHBI U CITYKaT JUIsl 3aKpEIUICHUS] U3yUYEHHOI0 MaTepHaia.

BaxkHpIM KpUTEpUEM YCBOEHUSI TEOPUH SIBISETCS YMEHHUE pellaTh 3aJaud Ha MPOUIEHHBIN
marepuan. llpu pemeHun 3agay HYXKHO OOOCHOBaTb KaXJbli 3Tam pEUIeHUs, HCXOAS U3
TEOPETHYECKUX ITOJOKEHUM N3y4aeMoro Kypca. Ecii CTyIeHT BUIUT HECKOJIBKO ITyTEH PEIICHHs,
TO OH JIOJDKEH CpPaBHMTh MX U BBIOpaTh caMblii pallMOHaNbHBIM. PemieHue 3amad M mpuMepoB
clenyeT u3Nararb 1MoApoOHO, BBIYMCIEHUS pacloyiaraTb B CTPOTOM  TOPSIIKE, OTAENSSA
BCIIOMOTaTeNIbHbIE BBIYMCIEHHS OT OCHOBHBIX. [lomydeHHbIi OTBET ClieyeT MPOBEPsTH criocobamuy,
BBITCKAIOIIMMU M3 CyIIEeCTBAa JAaHHOM 3aaadd. PemieHuwe 3amad oOnpenes€éHHOrO THUIA HYXHO
IPOI0JKATh 70 IPUOOPETeHHs TBEPABIX HABBIKOB B PELICHUU.

[lo 3aBepiieHHIO U3yU€HHUS MOAYJS MIpPENoAaBaTeNb MPOBOJUT KOHTPOJbHYIO palboTy ¢
IEJIBbIO TIPOBEPKHU U OLICHKH 3HAHUW U YMEHHUH CTYJEHTOB. 3aJJaHHsI KOHTPOJIBbHOM pabOThI TOJIKHBI
OBITH BBIMIOJHEHBI AKKYpaTHO, MOCJEI0BaTeIbHO, OOOCHOBAHUE PEIIEHUSI U OTBET 00s3aTeNbHbI B
KaXxa0M 3anaHuu. [Ipy BBIMOJHEHHMM KOHTPOJBHBIX pabOT HE JOMYCKaeTcs HCMOIb30BAHUE
MOOUJIBHBIX YCTPONCTB M ra’KETOB.

IIpy NOArOoTOBKE K WMTOrOBOMY TECTUPOBAHUIO CTYAEHT [JOJDKEH IIOBTOPHO HW3YYHTh
KOHCIEKThl JIEKIMM W PpPEeKOMEHJOBAaHHYI0 OCHOBHYIO M JIOTIOJIHUTEIbHYIO JIHUTEpaTypy,
IIPOCMOTPETh PELIEHUS OCHOBHBIX 3a/ay, PELIEHHBIX CAMOCTOSITEIBHO M HAa MPAKTHUECKUX
3aHATHUAX, a TAKXKE COCTAaBUTh MChbMEHHbBIE OTBETHI HAa BCE BOIPOCHI, BRIHECEHHBIE Ha 3a4ET.



7. OneHOYHbBIE CPeACTBA

7.1. I1aciopT OLIEHOYHBIX CPEICTB

Koa KOHTpOJIpreMOﬁ KOMIICTCHIIUHA

HaumenoBanue

Cemecrp (UJIM ee 4YacTH) OLIEHOYHOI'0 CPeJACTBA

3 OIK-1 ) KonTponbnas padora 1 no teme )
Judbdepennmanbabie ypaBHEHUS

3 OIK-1 KOH”lflpOJIBHaSI pabota 2 10 TEMe

KpaTHbie unTerpassl
3 OIIK-1 Konrponsnas padora 3 no Teme "Psipr”
Kontponbnas padota 4 o reme " Teopus
3 OIlK-1 BEPOSATHOCTEM U MaTeMaTU4eCcKas
CTaTHCTUKA"
3 OIlK-1 Bonpocsr k sk3ameny NeNe 1-87
3 OIIK-1 Htorosoe TectupoBanue uepes LT

7.2. TunoBble 3aJaHUS] MU HHbIE MATePUAJIbl, HEO0X0IMMBbIe IJIl TeKYIero KOHTPOJIf

7.2.1. KourpoabHas padoora 1 no reme " Inddepenunajanupie ypasHenus''

(HaumeHoBaHUE OYEHOUHO20 CPedCmea)

Tunossle npuMepsl 3a1aHUM

Bapuanr 1
X2
1. xy=y+—;
2. y'+yctgx= cosx.
3. xy"'=y+1,;
4. y'+4y'=3-X;
e2x
5. y"—4y’+4y:7
Bapuanr 2
2 2
1 ' X +2y
2X
npu Y1) =0;

Y+y=yy-X;

2
3. 2y =1+Yy?;
4
5

y'+2y' +y=2e
ydy=
C0S2X
Bapuanr 3
1 y,:_x+y.

x+2y’




2y ¥_lnx<t.

X X
3.y (y-D=2(y),
npu Y1) =2,y'1Q) =-L
4. y"—-2y"+10y =sin3x;

—X

" ! e
5. y'+2y +y=7
Bapmuanr 4
1. y’+2\P—y=O,
X X
npu y(1) =0;
2. y+d=xt
X
3. yy/r+y!2:y/3;
4. y"+y' —2y=8sin2x;

-3X

y”+6y'+9y:e—-
X

o

Kpartkoe onucanue u perjiaMeHT BbINOJTHEHHSA
KonTponbHast pabota 1 BbINOJNHAETCS CTYAEHTaMHM Ha MPAKTUYECKOM 3aHATUU 4, Ha
BBINOJIHEHHE paboThl OTBOAMTCA 2 4aca. [Ipy BBINOIHEHNH KOHTPOJIbHON pabOThl CTYAEHTHl MOTYT
MOJIb30BAThCSl OYMaKHBIMH HOCUTENISIMH HH(OpMauy (KOHCIIEKTAaMH JICKIIUH M MPAKTUYECKUX
3aHATHM, CIPaBOYHBIMU MaTepualaMH, Yy4yeOHHMKaMH, Y4eOHO-METOJMYECKMMU IOCOOUSIMM).
3anperieHo nojab30BaThCsl MOOMIIBHBIMU YCTPONCTBAMH U TaIKeTaMHu.

Kpurtepuu onenku:
KonTponpHas paboTa COIepKuT 5 3aJaHuil, KakJ0€ 3aJaHie OI[CHUBACTCS B 5 0aJIOB.
5 0aJI0B BBICTABIISIETCS CTYJIEHTY, €CJIM 3aJlaHUE BBIIIOJIHEHO B IIOJHOM 00BEME;
4 Gasnta BBICTABIISIETCS CTY/IEHTY, €CIIH 3a/laHie BBIIOJIHEHO B 00bEMe oT 80 % u BbIIIIE;
3 Oasuta BBICTABISIETCS] CTYICHTY, €CIIH 3a/laHKE BBITTOIHEHO B 00BEMe oT 60 % 1mo 79 %
2 6ajuia BBICTABIISETCS CTYJIEHTY, €CIIM 3aJJaHKe BINMOIHEHO B 00bEMe oT 40 % 110 59 %
1 Gasn BeICTaBIsI€TCS CTY/ACHTY, €CIIH 33JaHK€ BbIOJIHEHO B 00bEMe oT 20 % 10 39 %
0 GasI0B BBICTABIISIETCS CTYJIEHTY, €CIIM 3aJJaHHE BBIIOJIHEHO B 00bEéMe MeHee 19 %.

7.2.2. KonTpoabHas padora 2 mo Teme ''KpaTHble HHTErpaJbl'
(naumenosanue oyeHouHo20 cpeocmsa)

Tunosble npuMepsbl 3a1aHUM

Bapuanr 1.
1. Tloctpouts 007aCTh MHTEIPUPOBAHUS, U3MEHUTH TIOPSIIOK MHTEIPUPOBAHUS B MHTErpaJIe:
2 Vax—x?2

Idx J f(x,y) dy.

0 X

2. BeraucnuTh ﬂ xsin (x+y) dxdy, ecnim D: 0 <x<m, 0 <y<m/2;
D

3. IIpeobpazoBaTh K MOJIIPHBIM KOOPAMHATAM U BBIUYMCIIHUTD:

J.J‘ \/m dxdy, rme D — kpyr: X2 + y2 < ax:
D

4. Haiitu maccy mactunku D, ecnu miioTHOCTh L = gxz +2y u D:y?=2x, x=2, y=0.



5. Haiitu koopaAMHATHI IIEHTPA TSHKECTH OJHOPOAHON (PUTYPBI, OTPAaHUYCHHON JTUHUSIMU:
r=a(l+cose)

Bapuanr 2

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

:fldy ]1 f(x,y)dx.

-2 —J2+y

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

3. IIpeoOpa3oBaTh K MOJIIPHBIM KOOPJMHATAM U BBIUHCIIHTH
ﬂ gfdxdy, ecmm D: X°+y?=4x,y+x>0.
D

4. Haiitu Maccy miacTHHKHE D, eciu IIOTHOCTh L =7X2+ Y,

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

5. Haiitu koopAMHATHI IIEHTPA TSHKECTH OHOPOAHOU (PUTYpPHI, OTpaHUYCHHOU JTUHUSIMH
r=(1-cose )

Bapuant 3

1. [ocTpouTh 00IACTH MHTETPUPOBAHUS, H3MEHHUTH MOPSIOK HHTETPHPOBAHUS B MHTETpAJIC:
1 1
Jdy [foyydy.
0 x2-1
2. BeraucnuTh H (x+2y)dxdy, ecnu D: y?=x+4, x=05;
D

3 IIpeoOpa3oBaTh K MOISIPHBIM KOOPIUHATAM M BEIYUCIUTH
.” (y +1) dxdy , ecn D: X2+ y?=y ;
D
4. Haiitu maccy mnactunku D, ecnu mmotaoets p=5x2+y, D:y?=4x, x=1, y=0.
5. HaiiTu KoopAnHATHI LIEHTPA TSHKECTH OJHOPOAHOM (UIypbl, OrpaHUUEHHOM JIMHUAMH I =
a(l-sing ).
Bapmuanr 4
1. TloctpouTth 0651aCTH HUHTETPUPOBAHUS, U3SMEHUTD MOPSAJIOK UHTETPUPOBAHUS B UHTErpaJie:
Loy
_[dy f f(x, y) dx.
0 0

2. BeraucnuTh H xdxdy, ecmuD: y+x>2, x>+ y? < 2y,
D
3 [IpeoOpa3oBath K MOJSIPHBIM KOOPAUHATAM U BBIYHUCIHUTD

H (x +1) dxdy, ecm D: X2+ y2=x;
D

4. Haittu maccy mmactunku D, ecnu mmotHocTs p =X + 3y?, D:x?=2y ,x< 0,y=2
5. HaiiTu KoopAMHATHI LIEHTPA TSHKECTH OJHOPOAHOM (QUTypbl, OrpaHUUEHHOM JIMHUSAMH I =
a(l+sing ).

Kparkoe onucanue u perjiaMeHT BbINOJHEHHSA
KonTponbHast pabota 2 BBINOJNHAETCS CTYAEHTaMHU Ha MPAKTUYECKOM 3aHATUU 7, Ha
BBINOJIHEHHE paboThl OTBOAMUTCS 2 yaca. [Ipu BBHINOIHEHUH KOHTPOJIbHON pabOThI CTYAEHTHl MOTYT
M0JIb30BAThCA OyMa)XHBIMU HOCHUTENSIMU HHGpOpManuu (KOHCIIEKTaMM JIEKUUH W MPAKTHUECKUX
3aHATUH, CHPAaBOYHBIMU MaTepualaMu, Yy4eOHHKaMH, Y4eOHO-METOAMYECKUMH MOCOOUSMHU).
3anpernieHo nojab30BaThCsl MOOMIIBHBIMU YCTPONHCTBAMH U TaIKETaMHU.



Kpurepum oueHku:

KonTponbHas paboTta coaepKuT 5 3aJaHuii, KaKI0e 3aJaHre OICHUBAETCS B 5 OAIOB.

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

4 Gaya BBICTABIISIETCS CTYACHTY, €CIIM 3aJaHKUE BBITIONHEHO B 00bEMe oT 80 % U BBIIIIE;

3 Oaia BeICTABISIETCS CTY/ACHTY, €CJIH 33/1aHKe BBIIOJIHEHO B 00BEMe oT 60 % 10 79 %

2 Gasuia BBICTABIIACTCS CTYJICHTY, €CIIH 3aJaHHe BBIMOIHEHO B 00BEMe oT 40 % 1o 59 %

1 Gasn BeICTaBIsIETCS CTYACHTY, €CIIH 33JaHKe BhIOJIHEHO B 00bEMe oT 20 % 10 39 %
(0 GasyuI0B BBICTABIISIETCS CTYACHTY, €CJIM 3aJJaHUE BHITIOJIHEHO B 00béMemeHee 19 %.

7.2.3. KouTpoabHas padora 3 no reme "Pannr’’

(HaumeHoBaHUE OYEHOUHO20 CPedCmea)

Tunossle npuMepsl 3a1aHUM

Bapmuanr 1
1. UccnenoBarh Ha CXOAUMOCTb

)i (3n+2)' )i (;;21}

n=1
2. OHpe,I[eJ'II/ITb HHTCPBAJ CXOJUMOCTH pAaa U UCCIICAO0OBATL €TI0 CXOANMMOCTDb Ha I'paHUIax:

- n+1 n - n n
1)2—“3"(“3) ;2)2110 x";

3. BerunciiuTh IpHOIIMKEHHO 3HaYeHre (QYHKIU#H ¢ yKa3aHHOM TouHocThio 1N X 10 0.0001
0.1

4. Beraucauts ¢ TouHocThio 110 0,001 J‘efé”“2 dx
0
5. Paznoxuts B psin Oypbe Ha 3alaHHOM HUHTEpBaie (HYHKIUIO
f(x)=x*+2 na(-1,1)

Bapmuanr 2
1. UccnenoBats Ha CXOOUMOCTH

2

Z(Hl)n )Z( n+1j

n+l

2. OHpeI[eJ'II/ITB HHTCPBAJI CXOAUMOCTH psaa U UCCICAOBATH €TI0 CXOAUMOCTDb Ha I'PaHUIIAX:

1) Z—x 2)2( 1)"+1 X

nl

3. Berancauts HpI/I6JII/I)KeHHO 3HaueHne GYHKIMIA ¢ ykazaHHOM TounocThio SiN16° 1o 0.0001
0.1

4. Beryucauts ¢ TouyHocteio 10 0,001 I sin(lOOxz)dx
0
5. Pa3noxuts B psg Pypbe Ha 3a1aHHOM UHTEpBaJie PYHKITUIO

—Lnpu...—r <x <0,

f(x) =

Lnpu.0<x<r,

Bapmuanr 3
1. UccnenoBaTh Ha CXOI[I/IMOCTB

)210 2n! Z(2;1 1}

~ 2n)’ 3n+1




2. Onpez[eJme HHTEPBAJT CXOOUMOCTH pALa U UCCIEA0BAThL €0 CXOAUMOCTEL Ha I'PaHUIIAX:
1) Z S (x+2)" Z)Zn'x

3. Beruucauth NpuONMMKEHHO 3HAa4YeHHE (YHKIHMA C yKa3aHHOW TOYHOCTBIO  +/1,004 1o
0,0001

0, 1 —27[

4. Beraucauts ¢ TouHocThio 10 0,001 '[ —dx
X
0

T—X
5. Pa3noxuts B psag Pypbe Ha 3aganHoM uHTEepBaiie pyuakuuo f(X)= npu 0 <x<2m

Bapuanr 4
1. I/ICCJIGI[OBaTb Ha CXOOUMOCTH

n’3"
)2(2 +1)1n (2n+1) )Z(2n+1)
2. OnpenenuTs UHTEPBAI CXOJAUMOCTHU PsJia U UCCIIEOBATh €r0 CXOIMMOCTh Ha TPaHUIIAX:
< (31’1 - 2)()(' - 3)” - n—1 _n-1
2 n—13"x
)Z; (n+1)>2"" );( )

3. BelumcnuTh NpuONMKEHHO 3HAUeHHe (QYHKIME ¢ ykazaHHOH Tounocthio  sin 10° mo
0.0001

4. Berancauth ¢ TouHocThio 10 0,001 I

o N27 +x°

5. Paznoxutsk B psit @ypbe HA 3aJJaHHOM UHTEpBaJie QyHKIUIO
2,npu..0 <x <1

f(x)= Ha (0,2)

x,npu..1<x <2

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA
KontponbHast pabota 3 BBINOJHSETCS CTYAEHTAMH Ha NpPaKTUYecKoM 3aHsATHM 11, Ha
BBITNIOJIHEHHE PabOThl OTBOAUTCS 2 Yaca. [Ipu BBITOJIHEHUU KOHTPOJIbHON pabOThl CTYAEHTHI MOTYT
MOJIb30BaThCsl OYMaKHBIMU HOCUTENSIMH HMH(pOpManuy (KOHCIIEKTaMH JIEKIUH M MPAKTUYECKUX
3aHATHH, CHOPAaBOYHBIMU MaTepuaniaMy, ydyeOHHKaMHu, Y4eOHO-METOAMYECKUMH MOCOOUSIMHU).
3arpenieHo noiab30BaThCsl MOOUIBHBIMHU YCTPOHCTBAMHU U TAPKETAMHU.

Kpurepun onenku:

KonTponbHas paboTa cogepxuT 5 3aaHuii, KaXka0e 3aJjaHie OLEHUBAETCsI B 5 OAJLIOB.

5 0aJIOB BBICTABIISIETCS CTYJIEHTY, €CIIM 33JJaHUE BBIIIOJIHEHO B TIOJHOM 00BEME;

4 Gansa BBICTABIISIETCS CTY/ACHTY, €CIIH 33/1aHHUE BBINIOJHEHO B 00bEMe 0T 80 % U BhILIE;

3 OaJuta BBICTABIISIETCS CTYZIEHTY, €CIIH 3aJlaHie BBINOIHEHO B 00bEMe oT 60 % 110 79 %

2 OaJiia BBICTABIISETCS CTYICHTY, €CIIH 3a/IaHue BRIMTOTHEHO B 00BEMe oT 40 % 10 59 %

1 Gasnt BbICTaBIISIETCSl CTY/ICHTY, €CITH 3a/laHue BBIOJIHEHO B 00b&Me oT 20 % 10 39 %
0 6ayyI0B BBICTABIISIETCS CTY/IEHTY, €CIIM 3a/laHue BBINOIHEHO B o0bEMemenee 19 %.

7.2.4. KouTpoabHas padora 4 mo reme

"Teopusi BepoATHOCTEH 1 MAaTeMAaTHYeCKAas CTATHCTUKA "
(HaumeHoBaHUE OYEHOYHO20 CPedCmea)

Tunossle npuMepsbl 3a1aHUM



Bapmuanr 1

1. K onacHomMy nieperpeBy aBUrartesns IpuBoIsT nedekTsl: A3 — HEeUCIpaBHOCTh TEPMOCTATA,

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

B — Hu onHOTO edexTa Bo Bpems pa0boThl nBuratelis; C — TOJIBKO OUH AC(EKT;

I — tpu nedexra; E — Tonbko nBa nedexra; @ — xots Ob1 0quH AehEKT;

VY — xot4 651 1Ba nedekra; K — He 6onee AByX 1e(eKTOB.

2. B suBape BA3 otrpy3un M aBromobmierr mapku 0101 u N aBTomoOuneit mapku 0111.
[TomryueHna wHpOpPMAIUS O TOM, YTO B IYTH CJICIOBAHUS MOBPEXKIEHBI JBa aBToMoOuis. Kakosa
BEPOATHOCTb, YTO MOBPEKACHBI aBTOMOOUIIN Pa3HBIX MApPOK?

3. B norepee 100 OuneroB, cpeau HUX OAWH BBHIUTPHII B 50 py6., 3 Bemrpeima mo 25.,6
Beurphiiet mo 10 py6., u 15 Bemrpeimeir mo 3 pyo. Hekro mokymaer omun Owmner. Haiitu
BEPOSITHOCTD:

a) BRIMTpaTh HE MeHee 25 pyo.;

0) BeIMTpaTh HE Oouee 25 pyo.

4. TlepBoe opyaue 4-opyauiiHON OaTtapew MPUCTPENSHO TaK, YTO BEPOSTHOCTH MOIMAJaHUS
paBHa 0,3; ocTanbHBIE TPU OPYIUs COOTBETCTBEHHO BEPOSITHOCTH monamanus 0,2. J{ns mopaxeHus
[EeNMH JOCTAaTOYHO OJHOrO momafaHus. J[Ba opyausi Mpou3BENH OJHOBPEMEHHO MO BBICTpENy, B
pe3yabTaTe 4ero 1eib Obuia nmopaxena, HalTi BEpoATHOCTB TOTO, YTO IIEPBOE OPYIUE CTPEIISIIO.

5. UcnbiTyemblii mpubOp COCTOUT U3 TPEX MATOHAAEKHBIX 3JIeMEHTOB. OTKAa3bl 3JIEMEHTOB 3a
HEKOTOpoe BpeMs T HE3aBHCHUMBI, a UX BEPOATHOCTH paBHBI cooTBeTCTBeHHO P, P, P,. Haiitn

3aKOH PaCHpeeICHHs, MaTeMaTHYeCKOe OXKHIAaHWE, MOJY, IUCIEPCHUI0 YHCIa HEOTKa3aBIINX
anemeHToB. [loctpouth ¢yHkIUIO pacnpenenenus. OnNpenenuTs BEPOSTHOCTH TOTO, YTO
OTKa3aBIINX 3JIEMEHTOB Oyner He 6onee n P, =0,03; P, =0,02; P, =0,01; n=2.

Bapuanr 2

1. Hlaxmaruct urpaer Tpu naptuud. Paccmorpum coObitusi: A1 — BbIMTpaTh y NPOTUBHHKA
HEpPBYIO NMapTUI0; A2 — BBIMIPaTh Y MPOTUBHUKA BTOPYIO NapTHiO; A3 — BBIUIpaTh y MPOTUBHHUKA
TPEThIO MAPTHIO.

Onwucare coobITHs: B — He BeIMrpaTh HU 0HOM naptuu; C — BBIUTPATh TOJIBKO OJIHY HapTHIO;

J1 — Beiurpate Bce Tpu naptuu; E — BeIMrparh TONBKO ABe mapTuu; @ — BBIUTPATh XOTS ObI
onHy naptuto; K — BeIurpath XoTs Obl 1BE MapTUU.

2. 13 50 BonpocoB crynaeHT Bblyunia 40. KakoBa BeposSTHOCTb, UTO €My JOCTaHETCS OMIIET ¢
2-Ms U3BECTHBIMH Botipocamu. (B Ouiere 2 Bompoca).

3. Urpa «CropTiioTo» npenycMaTpruBaeT MOJIHbBIN BBIUTPHILI IPH OTraJbIBaHUN 6 HOMEPOB U3
49. Onpenenutb BEPOSITHOCTH MOJTHOTO BBIMTPHILIA NTPU 3aMI0JIHEHUHN OJHON KapTOUYKH.

4. Ctpenok A nopakaeT MHUILIEHb P HEKOTOPBIX YCIOBUSAX CTPEIbObI ¢ BeposTHOCThIO P1 =
0,16, crpenok B — ¢ BepositHocThio P2 = 0,5, ctpenok C — ¢ BepositHOCThIO P3 — 0,4. CTpenku ganu
3aJI1 110 MUILEHH, ¥ JIBE MyJIH MOoNajiu B 1edb. YTo BeposiTHee — nomnai cTpenok C B MUIIEHb WIIH
HeT?

5. Tlocne nauTeNnbHOM AKCIUTyaTallM TEXHUYECKOTO YCTPOWCTBA MPOBEPSAETCS MCIPABHOCTD
TPeX OJHOTUITHBIX Y3JIOB 3TOT0 YCTPOHCTBa. BeposTHOCTh 00HApYyUTh y3en HeucnpaBHbiM 0,4. X
— YHCJIO HEUCTIPABHBIX Y3JIOB.

Bapuanr 3

1. CtyneHt cnan B ceccuto 3 sk3ameHa. PaccmoTpum coOwitus: Al — oTIUYHAs OlleHKAa Ha
MEpBOM 3K3aMeHe; A2 — OTJIMYHAs OIlEHKa Ha BTOPOM »JK3ameHe; A3 — OTJIMYHas OIEHKa Ha
TPEThEM DK3aMEHE.



Omnucates coObITHS: B — ceccuro cman 0e3 oTIMYHEIX OIeHOK; C — Ha OTIMYHO CIaJl TOJIBKO
OJIMH 3K3aMeH; J| — Ha OTIMYHO CJaHbl BCe 3K3aMeHbl; E — Ha OTIMYHO COaHbl TOJBKO JBa
sKk3aMmeHa; ' — Ha OTIMYHO chaaH XoTd Obl OAMH 3K3aMeH; @ — Ha OTJIIMYHO CAAHBI XOTS OBl /1Ba
IK3aMEHa.

2. Jlns OecHpemnsTCTBEHHOTO IOJeTa HajJ TEppUTOpHUEH, camoiieT, MpHUOIMmKasch K Hew,
[I0JIaeT 10 PajJivo MapoJbHYI0 KOJOBYIO TPYIITY, COCTOSIIYIO U3 HECKOJIBKHUX TOUeK U Thpe. Halitu
BEPOSITHOCTh TOT'0, YTO PAJUCT, HE 3HAIOIIMI MMAPOJIBHYIO IPYIITY, YTraJblBacT €€, epeaaB KaKyro-
HUOYIb IPYIITY HAayraj, €CiIy 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 MUMEIOTCS YepHbIE U OeJble Iaphl; B IEpBOM ypHE — 3 O€mbIX, 4 YepHBIX; BO
BTOpOM — 5 Genbix, 3 yepHbIX. VI3 mepBoii ypHBI Haymady OepyT JBa I1apa, U3 BTOPOM — OJUH IIap.
OTu Tpu 1apa NOMELIAIOT B TPETbIO YpHY. M3 TpeThell ypHbI BbIHMMAOT OAuH wmap. Haiitu
BEPOATHOCTH TOTO, YTO OH OEJIbIH.

5. TlpousBoauTtcs CTpenbda MO HEKOTOPOW IemM J0 TEPBOro TMomafaHws. BeposTHOCTH
MOMAaIaHus MIPH KaXKIOM BBICTpesie oJlnHaKkoBa U paBHa 0,7. X — 4KCIIO BBICTPENIOB, €CIH B 000iMe
4 marpoHa.

[TocTpouTh psil 1 MHOTOYT'OJIBHUK PACTIPEACIICHUS CIIy4ailHOM BEJIMUMHBI X.

Haiitu uyncnossie xapakrepuctuku M(X), A(X), o (X).

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

Beraurcnuts P(/X — M(X)/<1).

Bapuanr 4

1. IIpousBenen 3amep auamerpa y Tpex BainukoB. Paccmorpum coObitusa: Al — mimHa
JamMeTpa IMEepBOTr0 BaJlMKa YIOBJIETBOPSIET JonyckaM; A2 — AjJuHA JuaMeTpa BTOPOTO BalluKa
YIOBJIETBOPSIET NOIycKaM; A3 — IJuHa IuaMeTpa TPEThEro BAJIMKA yIOBJIETBOPSIET JOIYCKaM.

Omnwucare coObIThs: B — nuamerp Bcex BAIMKOB HE YIOBIETBOPSIOT Jomyckam; C — TOJBKO Y
OJIHOTO BaJIMKa JHMaMETp YAOBJIETBOPSET nomyckam; J[ — nuameTrp TOJIBKO y IBYX BaJIMKOB
yZoBJeTBOpsiEeT AonyckaM; E — auaMmerp Bcex BaJIMKOB yIOBJIETBOPSET gonyckam; I' — nuamerp no
KpaliHEll Mepe OIHOro BalMKa YAOBJIETBOpseT aomyckam; K — nuamerp mo kpaiiHel Mmepe ABYX
BaJIMKOB YJIOBJIETBOPSET JOIYCKaM.

2. YyacTHUKOB MatemaTtudeckoi omummnuazas! (100 gen.) MmeTomom xepeObeBKU pa3doUiIN Ha
JB€ TPYIIbl W paccailiii 1O pa3HbIM ayauTopusiM. KakoBa BepOATHOCTH TOTO, YTO JBOE
IIPETEHJEHTOB Ha IIEPBOE MECTO OKAXKYTCS B PA3HBIX ayIUTOPUSAIX?

3. Ha matu xaproukax Hamucath OykBel A, A, K, H, V. KakoBa BeposTHOCTb, 4TO mpu
CIIy4ailHOM pacIoJIO)KEHUH KapTOU€eK B Psifl, noayduTcs ciioBo «HAYKA»?

4. JlBa naTdyMKa MOCHUIAIOT CHUTHAJIBI B OOLIMH CUTHAJ CBS3HM, NMPUYEM YHUCIO CUTHAJIOB
IIEPBOrO U BTOPOIO JaT4MKa OTHOCATCA Kak 3:2. BeposATHOCTb MONMY4YUTh MCKa)KEHHBIM CUTHAJI OT
nepsoro aatduka 0,05, ot Broporo — 0,06. KakoBa BEposITHOCTb TOT0, YTO HayJauy BBIOpAaHHBIN U3
001Iero KaHajla UCKaXEHHBIM CUTHAJ MOCJIAaH EPBBIM JaTYUKOM.

5. UcnbITyeMblit IpUOOP COCTOUT U3 TPEX MAJIOHAAEKHBIX 3JIeMEeHTOB. OTKa3bl 3JIEMEHTOB 3a
HeKOTOpoe BpeMs T He3aBUCHMBI, a UX BEPOATHOCTH PaBHBI cOOTBeTCTBEHHO P, P,, P,. Haiitn

3aKOH paCHpeIeICHHs, MaTeMaTHYeCKOe OXKHJAHWUE, MOJY, IUCIEPCHI0 YHCIa HEOTKA3aBIIMX
anemeHToB. Iloctpouth ¢yHKIUIO pacnpenenenus, Onpenenutb BepOATHOCTh TOTO, YTO
OTKa3aBIINX JJIEMEHTOB Oyner He 6onee n P, =0,04; P, =0,03; P, =0,02; n=1.

KpaTkoe onucanue u perjiaMeHT BbINOJIHEHHS
KontponbHast pabotra 4 BBINOJHIETCS CTYACHTAMH Ha NpPAaKTUYeCKOM 3aHATHH 17, Ha
BBITNIOJIHEHHE pabOThl OTBOAUTCS 2 4aca. [Ipu BBINTOJIHEHUU KOHTPOJIbHON pabOThl CTYAEHTHI MOTYT
MOJIb30BAaThCsl OYMaKHBIMH HOCUTENSIMH HMH(OpManuu (KOHCIIEKTaMH JIEKIUH U MPAaKTUYECKUX
3aHATUH, CHPABOYHBIMH MaTepUallaMd, Yy4yeOHHKaMH, Y4eOHO-METOJAMYECKUMU MOCOOHSIMHU).
3arpenieHo noiab30BaThCsl MOOUIBHBIMHU YCTPOHCTBAMHU U TAPKETAMHU.



Kpurepun onenku:

KonTponbhas paboTa cogepkuT 5 3aaHuii, KaxkKa0e 3aJaHre OleHUBAeTCs B 5 6aILIOB.

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

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

3 Oayta BBICTABISIETCS CTY/ICHTY, €CJIH 3a/1aHKUe BBITIOTHEHO B 00BEMeE oT 60 % 10 79 %

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

1 Gast BbICTABISIETCSl CTY/ICHTY, €CIIH 3a/laHue BBIIOIHEHO B 00bEMe oT 20 % 10 39 %
0 6ayI0B BBICTABIISIETCS CTY/ICHTY, €CIIM 3a/laHue BBIMOIHEHO B o0bEMemenee 19 %.

7.2.5.AToroBoe TeCTHPOBAHHE
(HauMeHOBaHUe OYEHOUHO20 CPedCmea)

Tunossle npuMepsl 3a1aHUM

Moayas 9. {ud¢epeHunanbHbie ypaBHEHUS

1. Obmee pemenue auddepeHnnanTsHoro ypaBuenus xXy'—y =0 umeer BUJ
o y*+x*=c?
®v=_Cx
o y=x"+C
1

o y=_Ce~*
2. O6uiee pemmenue auddepeHIMATBLHOIO YPaBHEHHS /3 + y2 +yy'v1- x*> =0 umeer BUJI
o y=x>+C

1 1
o —+—=C

Xy
o y=tglk+C)-x

@ arcsiny = -3+ v+ C

3. Ob6muree pemenue nuddepeHuaIbHOTO ypaBHeHUS Yy'+X =0 mMeeT BUI
o y=Cx
H _ 2

o arcsinx =—y3+y° +C
® y*+x*=C’
o y=C(x*-1)
4. O6mee pemenue nuddepeHuanbHoro ypasuenus y'—2x =0 uMmeer B
© y=x*+C
o y=C(x*-1)

1
o y==Ce¥
o 1 + 1 =C

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

o 1—i-E:C
Xy

o y=tglx+C)-x

o y=C(x*-1)

© x+v=mnClk+1)y+1)

6. O6miee pemenne auddepenmansHoro ypasaenus (x° —1)y'—2xy =0 umeer Bua
o y=tglx+C)-x
© y=C(x*-1)

7. O6mee pemenne quddepeHansHOro ypapHeHns X y'+Y = 0 nMeer BUA
-1

O] y:Cexi2

o arcsinx=—/3+y?>+C

o X+y=InC(x+1)(y+12)
o y=C(x*-1)

Moayas 10. KpaTHble HHTErpaJbl
1. JIBoitHO# MHTErpai B MOJSIPHBIX KoopauHaTax ot ¢pyukimu f(r,p) mo obmactu D umeer Bujg

JJ (. p)rdrdg
IDI f(r,@)pdgdr
ﬁ f(r,p)drde

fz F(r,p)redrde

2. Ha obmactu D B mnockoctn XOY 3amana ¢ynkmus f(X,y)>0, torma ” f (x, y)dxdy
D

BBIpaXKaeT
O06BéM Tena, moa rpadukom dyukuuu z=f(X,y) Hax obaacteio D
Maccy obnactu D, ecniu cuntath, uro f(X,y) ecTh IIOTHOCTD BeliecTBa Ha obactu D

[Tnomans moBepxHocTH rpaduka dpyukiwu z=f(X,y) Hag obnacteio D
ITnomans obmactu D

3. C moMoIIpio TBOWHOTO HHTETPalia MOKHO HaXOJUTh

M TTnormanu miockux Guryp

M O6BEM TpEXMEPHOTO TeNa

O I[MTnomaas MOBEPXHOCTH TPEXMEPHOTO Teja

O Maccy TpéxmepHOro Tena

M Cpennee 3Hauenne GyHKIMH IBYX MEPEMEHHBIX HA 00JIACTH €€ 3a/1aHusI
4. C moMoIIbpI0 TBOWHOTO HHTETPaJia MOKHO HaXOJHUTh



M Maccy mI0CKo# IIacTHHBL

M KoopauHaThI IEHTPa Macc IIOCKOM TIACTUHBI
M IInomaab MI0CKON MJIACTUHBI

O Maccy TpéxmepHoro Tena

M O6béM TpéxmepHOTO Tela

2 4k
j dx J.xdy
5. IloBTOpHBIN HHTErpan © X paBeH

OtBeT

6. Eciu o6macte D orpannuena nuausiMu: X =0,y =T,
® -2
o

o
O e N

-0.

6—x

ﬁ cos(x + y)dxdy
y=X , TO D paBeH

idx _[ f(x,y)dy

7. U3MeHUTH MMOPAAOK UHTCTPUPOBAHUA JIJIA 0 2x
0.5y

6 6-y
dy j f(x,y)dx+ j dy j f (X, y)dx
0 4 0

0.5y

dyejyf (X, y)dx + idy j f(x, y)dx
0 4 0

6-y
dy [ f(x, y)dx
2y

Ot OV O O

6-y
dy j f(x, y)dx
2y

Moayas 11. Psaabi

3

. Y/ —"
1. K xakomy THITy OTHOCUTCS JaHHBIA Pl — + Z— —

n=1
O 3HAKONEPEMEHHBIN Pl
O 3HAKOMOJIOXKHUTEIbHBIN P
O (YHKIIMOHATBHBIN PSIT
O CTENEHHOM psf
©® psn Dypoe

(1—(=D")cos nx 41 (=)™ sinnx
n

2. B psn ®@ypbe paznaratorcst GyHKINHN, ONUCHIBAIOIIHUE ...

O JHOOBIE POIIECCHI

® neproanYecKHe MPOIECCh

O MaTeMaTHYeCKHE MPOIECCHI
O HENEepUOINYECKUE MPOIIECCh
O OHOJOTHYECKHUE MPOIECCHI



3. Tlomp3ysick HEOOXOIMMBIM MTPU3HAKOM CXOAUMOCTH OTBETHUTH Ha BOIIPOC O CXOJAUMOCTH WU
> N
pPacXoaAUMOCTH psija Z—
~n+2
®© psa pacxomuTcs;
O PSA CXOIMTCS;
O BOIPOC O CXOAMMOCTH OCTACTCsl OTKPBITHIM;

0 3n—l

4. HccnenoBath Ha CXOAUMOCTD PSiJl ) —————
; 2"(2n-1)

® psi pacxoauTes

O pSA CXOIUTCS

O BOIIPOC O CXOAUMOCTH OCTACTCA OTKPBIThIM

Monayab 12. Teopusi BeposAITHOCTEN M MaTeMaTH4YeCKasi CTATUCTHKA

1. CoObITHs Ha3BIBAIOTCS HE3ABUCUMBIMU €CITH
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. CoObITHs A 1 B Ha3bIBalOTCS HECOBMECTHBIMU, €CIIU
o p(AB)=1
o p(AB)=p(A)+p(B)
o P(AB)=p(A)p(B)
©® p(AB)=0

4. BeposTHOCTb BBIMIPaTh B pyaeTKy paBHa 1/38. Urpok aenaer 190 ctaBok. ITo kakoit
(dbopMyJie MOKHO BBIYMCIUTH BEPOSATHOCTH TOTO, YTO OH BBIUTPAET HE MEHee 5 pa3

© pacnpenenenus [lyaccona
o ¢ynkuuu Jlannaca d(x)

O Hajo cocuuTarts no opmyine bepHysnu, acumnroTHueckue GopMyIibl AaxyT OONBLIYIO
OLINOKY.

O TUIOTHOCTH HOPMAJIBHOTO pacipeieieHUs

© 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 BBIMIPaTh B KOCTH paBHa 1/6. Urpok nemaer 120 craBok. [To kakoit popmyiie
MO>KHO BBIYUCIUTH BEPOATHOCTB TOT'0, YTO YMCIIO BHIUTPHIIIEH He OyaeT MeHble 15

o pacnpenenenueM [lyaccona

o nokanpHOU popmynoit Myaspa-Jlammaca

O Hazo cocuuTtath o Gopmyne bepunynu

© unTerpanbHOii hopmyioit Myaspa-Jlamnaca



© IIpou3BoanTCS N HE3aBHCUMBIX UCIIBITAHUH, B KOTOPBIX BEPOSITHOCTD HACTYIUICHHST COOBITHS
A paBHa p. BeposiTHOCTB TOTO, 4TO COOBITHE A HACTYIHT M pa3

o Beuucisgercs no popmyne baiieca

o pasHa p(1-p)

© Berumcsgercs no popmyie bepayu

o BeIUKCIsAETCS 10 popmyie Myaspa-Jlamnaca

®© AOGouHeHT 3a0bL1 MoceaH00 U py HOMepa TeaedoHa 1 TOITOMY HabHupaeT ¢€ Hayra.
Omnpenenuts BEpOSITHOCTH TOTO, UTO My MPUAETCS 3BOHUTH He Ooiee 4eM B 3 MecTa.

= 0,3

= 0.3

© AGoHEeHT 3a0bL1 mocieaHne 2 nudps! TeNePOHHOrO HOMEpA, HO IOMHHT, YTO OHU PA3JIMYHBI
1 00pasyroT ABy3HayHOE uncio, MeHbinee 30. C yyerom sToro oH Habupaer Hayrag 2 uudpsl.
Haiiti BEeposSITHOCTB TOTO, UTO 3TO OyAyT HYXHbIE U(PPBI. OTBET OKPYIIIUTE /10 THICSYHBIX.

= 0,037

= 0.037

© PebeHok umeeT Ha pykax 5 kyoukos ¢ OykBamu: A, K, K, JI, Y. BepositHOCTb TOTO, 4TO
pebeHok cobepet U3 KyOUKOB ciI0BO "Kykia'"paBHa. OTBET OKPYTIIUTE 10 THICSYHBIX.

= 0,017

= 0.017

11. ®opmyna D (-X) = D(X):

A) He BepHa

B) BepHa TOBbKO M5l OTpULIATENBHBIX CTyYaiiHBIX BEJIUYUH

C) BepHA TONBKO IS TOJIOKUTEIBHBIX CITyIaHBIX BEIMIHH X
D) BepHa

12. lana BeiOOpKa o0BbeMa N: X1, X2, ..., Xn. ECITH K&Kl 3JIEMEHT BBHIOOPKH YBEITHYUTH B 5

pas, To BeIOOpOYHOE cpegHee X
A) Bo3pacTeT B 5 pa3 u BEIOOpOUHAs AucHepcus S Bo3pacTeT B 5 pa3
B) Bo3pacTeT B 5 pas, a BEIOOpOUHAs qucHepcHs S? yBenmuuuTcs B 25 pas
C) BozpacreT B 5 pa3, a BHIOOpOUHAs TUCHEPCUs] HE U3MEHUTCS
D) Bo3pacreT B 25 pa3, a BHIOOpOUHas gucrepcus S’yBemuuuTes B 5 pas

13. ABromammHa npunuia u3 Muncka B MormwieB co ckopocteio 40 KM/4 U cpazy xe
noBepHyna oopatHo. CkopocTh ee Ha oOpaTtHOM yTH OblTa Ha 20 kM Oombine. CpenHsst CKOPOCTh
aBTOMOOWJIS paBHA

A) 50 km/4 C) 60 xkm/u
B) 100 xm/u D) 40 xm/4

14. TInotHOCTH pactpenenenus f(x) MoxkHO HalTu Mo GyHKIMU pacnpenenenus F(x) mo popmymne
A) 1(x)=F'(x)C) f(x)=F(x)
B) f(x)= jF(t)dt D) f(x)= JF(tht

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

BEIGOPKH 00BeMa Ny= 42 u Ny=20 ¢ TakuMu XapakTepuctukamu: X =64, Sy =16, Y =59, S, =
25. Ilpu ypoBHe 3HaunmocTH o = 0,05 mpoBepsieTcs TUIIOTe3a O PaBEHCTBE T'€HEPABHBIX CPEITHUX



Ux= Ly(KOHKYpHUpYIOIlas TUIOTE3a Lixlly). ONbITHOE 3HaUY€HUE CTATHUCTUKH T, mpuMeHseMou s
nposepku runote3bl Ho, paBHo 4,17. I'unore3a Mx= My

A) He TpoxXoauT

B) nyxHsI Tabnuie! pacnpenencHust CTbloIeHTa

C) mpoxoaut

D) Hy>XHBI JOTIOTHUTEIBHBIE ONBITHI

16. Cnyuaitnass BennumHa X pacrpeneneHa paBHomMepHo Ha otpeske [0, 1]. CaywaitHas
BenuuuHa Y = X + 2 OyJeT uMeTh

A) paBHoMepHOe pacnpeneneHue Ha orpeske [0, 3]

B) paBHOMepHOE pacripesieiieHne Ha oTpe3ke [2, 3]

C) Y He OyneT uMeTh paBHOMEPHOE pacrpeeiieHue

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

17. CnyudaiiHas BeJIM4MHA pacrpezerneHa paBHomepHo Ha otpeske [0, 5]. P1 — BepossTHOCTS,
4TO CIly4ailHO OpOIIeHHAs TOYKa momaneT Ha otpe3ok [0, 1]. P2 — BeposTHOCTH, YTO CIy4ailHO
OpollleHHas TOYKa MOoMaieT Ha OTpe3oK [3, 4]. Toraa MOKHO YyTBEpXKIIaTh, UTO

A) P1=P2 C) P2 B tpu pasa Gombie Pl

B) P2>P1 D) P1>P2

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA
HroroBoe TectupoBaHue mo aucuuIUIMHE "Bbicmias matemaruka 3" BBICTABISETCS B
pacnicanuu Ha 20 Hemene W mpoxomuT yepe3 LleHTp TecTupoBaHHS B KOMITBIOTEPHOM Kilacce
obmero pocryna. Ha Tect otrBoamrcsi 2 4waca. llpum BBIOMHEHWHM TecTa CTYAEGHTHI MOTYT
MOJIb30BATHCS TOJIBKO KalbKYJISITOPaMH, MPU 3TOM HE JIOMYCKAeTCs HCIOJIb30BAHHE KaKUX-JIHOO
CIPABOYHBIX MATE€PHAJIOB, KOHCIIEKTOB JIEKIUI U MPAKTUUYECKUX 3aHATUH, MOOMIIBHBIX YCTPOWCTB,
raJIKETOoB. .

Kpurepun ouenku:

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 cTaBUTCH 32 3a/laHKE, €CITU CTYJICHT Ha BOIIPOC 3a/IaHUS OTBETHII HEITPABUIIHHO



7.3.011€eHOYHbIE CpeACTBAa ISNPOMEXKYTOYHOH AaTTeCTAUMH IO HMTOraM OCBOEHHS
AUCHHUILINHBI

7.3.1. Bonnpochl K NpOMeKYTOYHOI aTTecTaluu

CemecTtp 3
Ne
Bonpocsl k 3k3amMeHy

n/n

1 Kakue ypaBHenust Ha3biBatoTcs auddepennmansasivu. [pumep.

2 Uro Ha3pIBaIOT pemeHneM auddepeHnnanbHoro ypasuenus. [Ipumep

3 YTo Ha3bIBAIOT HAYAJIBHBIMH YCIOBHSIMU JUIs AuddepeHnmansHoro ypasHenus. [Ipumep

4 Uto Ha3pIBAIOT OOLIMM penieHreM s 1 depeHnaIbHOro ypaBHeHus (n-0ro nopsijika)

5 Teopema Komm o cymecrBoBaHuu pemieHust au¢¢epeHInanrbHOro ypaBHEHHS 1-oro
nopsiiKa

6 Jnddepennmansabie ypaBHeHUs |-0ro mopsiiKa ¥ METObI OTBHICKAHUS UX PEIICHUS:

7 JuddepeHnmanbapie ypaBHEHUST 2-0T0 MOPSIKA, JOMYCKAIOIIUE MOHMKEHHE Topsaka |-
OT'0 TUITA U METOJI OTBICKAHHUS UX PEUICHUSI.

8 JuddepeHnmanbapie ypaBHEHUST 2-0T0 MOPSIKA, JOMYCKAIOIIUE MOHWKEHHE TOopsaKa 2-
OT'0 TUIA U METOJI OTBICKAHHUS UX PEUICHUSI.

9 JuddepeHnmanbapie ypaBHEHUST 2-0T0 MOPSIKA, JOMYCKAIOIIUE MOHWKEHHE Mopsaka 3-

€T0 THIla U MCTOJ OTBICKAHUA NX PCIICHU.

10 | Jluneitnble ogHOpoAHbIE AUDQepeHInanbHble YpaBHEHUSI N-Oro MOpsijKa, CBOHCTBA €ro
peleHuN.

11 | Crpyktypa obmero pemrenus JIOJY n-oro nopska.

12 | OnpeneneHue JTMHEWHOW 3aBUCHMOCTH (YHKIUH. YCIOBHSA JIMHEHHOW 3aBUCHMOCTH H
JMHEHHON He3aBUCUMOCTHU ABYX (DYHKIIMH.

13 | Onpenenutens BpoHckoro u ero cBoiicTaa.

14 | Jluneitnple omHOpoaHble U (epeHIualbHbIe YpaBHEHHS BTOPOTO  MOpSAKA C
NOCTOSIHHBIMHU K03 purimernTamu.

15 | CrpykTypa 0Ouiero pemieHus JUHEHHBIX OAHOPOAHBIX AU depeHInaNIbHbIX YpaBHEHUS
BTOPOI0 MOPsi/IKA C TOCTOSSHHBIMU K03((UIIMEHTaMH.

16 | XapakTepucTuueckoe ypaBHEHHE IS JIMHEHHBIX OJHOPOIHBIX U GEepeHITNaTBEHBIX
yYpaBHEHMsI BTOPOTO MOpsiAKa ¢ MOCTOSHHBIMU K03 (hUILIMEeHTaMu.

17 | Bun obuiero pemieHus JUHEHHBIX OJHOPOAHBIX TU(depeHIMaTbHbIX YpaBHEHHUS BTOPOTO
nopsiika € TMOCTOSIHHBIMM KO3 duimeHtamMmu Ui ciiyyaeB, KOrja  KOpHHU
XapaKTEepUCTHUUECKOI0 ypaBHEHUS ICHCTBUTENIbHbBIE PA3JIMYHbIE YHCIIA.

18 | Bua oOuiero pemieHust JMHEHHBIX OAHOPOAHBIX AU depeHInaNbHbIX ypaBHEHUsI BTOPOTO
nopsiIka € TOCTOSIHHBIMH ~ Kod(duimeHTaMu  [uis  ciiydaeB, KOTJa  KOPHHU
XapaKTEePUCTHUECKOTO YpaBHEHHUs ACHCTBUTEIbHbIE OMHAKOBBIE YHCIIA.

19 | Bua obmiero pemieHust JTMHEHHBIX OAHOPOAHBIX Ju(depeHInaNIbHbIX ypaBHEHUSI BTOPOTO
nopsiika € TMOCTOSIHHBIMM KO3 duImeHTaMu  Juid  cllydaeB, KOrJa  KOpPHH
XapaKTepUCTUUYECKOI0 YPAaBHEHUSI KOMIUIEKCHBIE YHCIIA.

20 | JIuneitHple HeomHOPOIHBIE MU (hepeHITnAbHBIC YPABHEHUS N-0T0 MOPSIIKA.

21 | CtpykTypa OOILIEero pereHus: JMHEHHBIX HEOJIHOPOAHBIX TU(PEpEeHIINATbHBIX YPAaBHEHHS
N-0ro MOpSIJIKA.

22 | Meron BapualMM TMPOU3BOJBHBIX TOCTOSHHBIX JJISi OTBHICKAHHS YaCTHOTO PpeIIeHUs
JMHEHHOr0 HEOTHOPOAHOTO NU(PepeHIInaNbHOrO YpaBHEHUS! BTOPOTo MOpPSAKA.

23 | IlpaBas wd4acte cneumanbHoro Buga JIHIAY 2-oro mopsiaka ¢ MOCTOSHHBIMHU
K03 UIIMEHTaMH.

24 Merton HCOMPCACIICHHBIX KOB(I)(I)I/IL[I/ICHTOB MJid OTBICKAHHUA  4YaCTHOI'O  pCHICHUSA




HEOJHOPOAHOTO JIMHEHHOro nuddepeHInalbHOr0 ypaBHEHHsI BTOPOTO MOPSIIKA C MPaBoi
YaCThIO CIIELIMAIBHOIO BUAA.

25 | IlonsaTue unTerpanbHoi cymMmmon ¢pynkuuu f(X,y) 3aganHoi Ha 1ByMepHO# obsactu D

26 | JIBOIHOM MHTETpaJI U €r0 FT€OMETPUUYECKUI CMBICI.

27 | CpoiicTBa JBOMHOTO MHTETpaJIa

28 | JIsykpatHblii uHTerpasi. CBOMCTBA ABYKPATHBIX HHTETPAJIOB.

29 | Berunciienue ABOWHOTO MHTETpalia C MOMOIIBIO0 TBYKPATHOTO.

30 | Beruucnenue JBOMHOTO MHTETpajia B MPSIMOYTOJIbHON CHCTEME KOOPAMHAT.

31 | Beruucienue 1BOMHOTO MHTErpaja B MOJIIPHON CUCTEME KOOPAUHAT.

32 | Beluucnenue miaomaaei miockux Gpuryp u 00beMoB Tel ¢ TOMOIIBIO IBOMHOTO HHTETpaa.

33 | Beluucienue Macchl IJIACTUHKH, KOOPIAMHAT LEHTPA TSKECTH INIOCKOH (UTYpBI.

34 | llonarue unTerpaspHol cymMmmon ¢ynkuuu f(X,y,z) 3alaHHON Ha TPEXMEpHOU 00JIaCTH

35 | TpoiiHOM WHTErpaJl, CROMCTBA TPOWHBIX HHTETPAJIOB.

36 | TpoiiHOM WHTErpall ¥ €ro (HU3UIECKUN CMBICII.

37 | Tpexxpartubiii uHTerpasi. CBoicTBa TPEXKPATHOTO MHTETpasIa.

38 | CBsi3p TPOHHOIO U TPEXKPATHOTO MHTErpaja.

39 | Beruucienne TpoHHOT0 HHTErpaia B MPSMOYTOIBHON CUCTEME KOOPIUHAT.

340 | Beruucienue TpOHHOIO UHTErpaia B IMJIMHAPUUECKUX KOOPAUHATAX.

41 | BeruucieHne TpOHHOTO HHTErpaja B chepuaecKux KOOpIuHaTAaX.

42 | Beruucienue o6beMa Tena ¢ MoMOUIbI0 TPOHHOIO HHTErpaa

43 | Bpluuciienue Macchl Tejla ¢ HOMOIBIO TPOMHOTO HHTErpaja

44 | BpluucieHyue KOOpAMHAT EHTPa Macc C MOMOIIbI0 TPOMHOI0 MHTErpaja

45 | Yto takoe uncnoBoii psa. [Ipumep. Uto Ha3wiBaeTcs cymmoint psaa. Kakoil psan HaspiBaeTcs
CXOAIINMCS, KaKOW pacXoAsmuMcs. becKoHedHass reoMeTpudecKkas Iporpeccusi W ee
cymma

46 | HeoOxoauMelii Mpu3HAK CXOJUMOCTH YHCIOBOTO psiga. Kak ero MOXHO MCIOIB30BATh IS
UCCJIEIOBaHMsI CXOAMMOCTH psijia

47 | JocTaTouHble MPHU3HAKH CXOAWMOCTH DPSJIOB C TOJOXHUTEIBHBIMH 4WICHAMH (CpaBHEHUS,
Jlanambepa, paiuKanbHBIN, HHTETpAIbHBIN). [IprMepbl

48 | 3nakouepemyromuecs psabl. Teopema JIelOHMIAa 1 €€ UCITOIB30BAHUE JITSI TIPUOTIIKEHHBIX
BBIYUCIICHUH CYMMBI psijia

49 | 3HakonepeMeHHbIe psibl. JlocTaTOYHbIE MPU3HAKU CXOAMMOCTU. AOGCOIIOTHAs U yCIOBHAs
CXOIMMOCTD

50 | CrenenHoil psn. MHTepBan cXOAMMOCTH CTENEHHOTO psla, pajnyc CXOIUMOCTH, KaK €ro
HaWTH

51 | Pansr Teiinopa u Maxknopena ans ¢ynkuuun f(x). Ipumepst s Gynkmuit: cos(x), sin(x),
In(1+x), exp(x).

52 | Ucnonb3oBaHue psioB A BBIUMCIEHUM TNPUOMMDKEHHBIX 3HAuYEHUM QYHKUUH U
OTIpeIeNICHHBIX HHTETPAJIOB C 33/IaHHON TOYHOCTHIO

53 | Tpuronomerpuueckuii psa. Koapduunentsr @ypoe, psan @ypbe 11 GyHKIUM ¢ nepruoaom
2n

54 | Paznoxenue B pag Pypbe YSTHBIX U HEUETHBIX NEPHOAMUYECKUX QYHKIUN

55 | OyHKIMOHANBHBINA psif. OOJAaCTh CXOIUMOCTH Psijia.

56 | CBoiicTBa CTETIEHHBIX PSJIOB

57 | Ucnonb3oBaHue psAAOB Ui OTHICKaHWS MPUONIMKEHHBIX petieHui auddepeHnatbHbIX
ypaBHEHUU

58 | Ycnosue upuxie mis GyHKIUU

59 | YcnoBue cxoaumoctu psiga Pypbe K QYHKIHH, AJ1s1 KOTOPOH OH 3arvcaH

60 | Koadduuuents ypre, psg Pypbe mis dyHkuuid ¢ nepuogom T

61 | Paznoxenue B psg Pypbe Henepruoauaeckux GyHKIHi

62 | OproroHanbHbIe Ha OTpe3Ke [a; b] dyHKIIH




63 | Popmyiibl KOMOMHATOPUKHU

64 | Yro Takoe wucneitTanue, coOwbitre. [Ipumep. Kakme coOBITHS HA3BIBAIOT CIy4allHBIMU,
JIOCTOBEPHBIMH, HEBO3MOXHBIMU. [Ipumep

65 | Kakue coObITHsI Ha3bIBalOT HECOBMECTHBIMU, He3aBUCHMbIMHU. [Ipumep

66 | Yo Takoe cymma coObITHiA, mpousBeneHne coOprtuii. [Ipumep

67 | Kakue coObITHs Ha3bIBAOT IPOTHBOIOJIOKHBIMU. [TprmMep

68 | Uro Takoe momHas rpymnma coObITUH. YUTO Takoe 3IeMEHTapHbIE HCXOAbl UCTBITAHUS.
ITpumep

69 | Uto Takoe OTHOCHUTENbHAS YacTOTa COOBITUSA, B UEM 3aKJIIOYAETCS] CBOMCTBO YCTOWYMBOCTH
OTHOCHTEJIbHBIX YaCTOT, YACTOTHOE ONPE/ICTICHNE BEPOSITHOCTU COOBITHS

70 | Knaccuueckoe omnpezaeneHue BeposSTHOCTH coObitusi. IIpumep. CBoiicTBa BEpOATHOCTH
COOBITHS

71 | YcnoBHas  BepoOsATHOCTb.  BeposdTHocTh  mpousBeneHuss  coObITH.  BeposTHOCTBH
IPOM3BEACHNUS HE3aBUCUMBIX cOObITHIA. [Ipumep

72 | BeposTHOCTM CyMMBbI HECOBMECTHBIX COOBITHI. BeposSTHOCTM CyMMBI COBMECTHBIX
coObITuil. [Tprmepsl

73 | IloBTopHBIE He3aBUCUMBbIE ucbITaHus. Popmyna bepHysuin.

74 | Acumnrotuyeckue GopmyIbl.

75 | Cnyyaiinas BenuuuHa. JIucKpeTHbIE M HEIPEpbIBHBIE ClyyaiiHble BeauuuHbl. [Ipumep

76 | 3akoH pacnpeeneHus TUCKPETHOM ciiydailHo# BenuuuHbl. [Ipumep

77 | UucnoBple  XapaKTEPUCTUKH  CIy4YallHBIX BEIMYMH (MAaTEeMAaTUYECKOE  OKHUJAHUE,
JMCIIEpCHs, CpeJHEE KBaIpaTUYeCKoe OTKJIOHEHUE). UTO OHU XapaKTEepU3YyIOT U KaKOBbI MX
CBOMCTBA

78 | Kak HailTu MaTeMaTHYECKO€E O’KUAAHUE U JUCIIEPCUIO AUCKPETHOH ciay4aHOM BETMYUHbI

79 | @ynKIuMs pacupenercHus BEposSTHOCTEH F(X) M IUIOTHOCTH pacripenesieHus] BEpOSITHOCTEH
f(X) HeTpepbIBHOM Ccy4YailHOW BEJIMYMHBI, UX CBONCTBA

80 | MaremaTnueckoe OXKHJIaHUE U AUCTIEPCHUS] HETTPEPHIBHOM CITyYaifHON BEJIMYHMHEI

81 | Kak HaiiT BEpOSITHOCTh MOMNAJaHUS CIYYalHON BEJIWYUHBI B 3aJaHHBIA WHTEpBAJ, €CIU
U3BECTHA IUIOTHOCTh pacrpenaencHus BepositHocTed f(x). UTo reoMeTpuuecku BbIpaskaeT
3Ta BEPOSITHOCTh

82 | HopmanbHbIil 3aKOH pacnpeneneHus, Tpa@uk IUIOTHOCTH pPACHpeleNeHHs], YHCIOBbIE
XapaKTepUCTUKU

83 | Kak HailTu BepoSTHOCTb TOro, 4YTO CiydaiiHas BEJIMYMHA C HOPMAJIbHBIM 3aKOHOM
pacnpeneneHns NpUMET 3HayeHHe MEHbIIE 3a/JlaHHOTo Xi1; OOoJblle 33JaHHOTO X2; Ha
WHTEpBaJe (X1,X2) ¢ moMonibio GhyHkIun Jlammaca

84 |T'enepanmpHass ®  BHIOOpOYHAsT  COBOKYIIHOCTH, Kakasi  BBIOOpKAa  Ha3bIBaeTCS
PENPE3EHTaTUBHOM U KaK €€ MOJIYyYUTh

85 | Kakue OIEHKH Ha3bIBAlOTCS HECMEUICHHBIMH, COCTOSTEIBHBIMH. UTO  sBIsieTCS
HECMEIIEHHOM OLIEHKOW MaT.0XHJIaHUs, TUCIEPCUH U KaK X BBIUUCIUTH MO BBIOOPOUYHBIM
JTAHHBIM

86 | Kakasg 3aBHCHMOCTP MEXJy BEJIMUYMHAMM Ha3bIBAaeTCA CTAaTHUCTUYECKOHM, Kakas
KoppensiroHHou. [Tpumep Ha rpadukax paccemBaHus

87 | JloBepuTesbHBINA HHTEPBAJ /17151 BEPOSATHOCTU COOBITHSI, MaT.0KUAAHHUS, TUCTIEPCHH.

7.3.2. Kputepuu U HOPMbI OLEHKH
dopma
Cemectp TTPOBEACHHs . Kpurepuu u HOpMbI OLIEHKHU
NPOMEKYTOYHOM
arTecTalu

3 Dk3aMeH (1o COTJINYHOY | Crynent HaGpan 80 u Goree




dopma

Cemect NnpoBeaeHust K
P . pUTEpHUN U HOPMBI OLIEHKHU
MPOMEKYTOUHOI
aTTecTaluu
HAKOITUTEILHOMY 0aJI0B, PACCYMTAHHBIX T10
pEUTHHTY) dbopmyne: (Cymma 6amioB 1o

BCEM y4EOHBIM MEPOIPHUITHSIM,
IPeAyCMOTPEHHBIM B Kypce +
Pe3yIabTaThl UTOTOBOTO
TECTUPOBAHUS ), pa3/IeIEHHAs HA
2. K nony4ueHHOMY pe3yJsbTaTry
pUOABIISIIOTCS OOHYCHBIC OAJIITBI.

«XOopouro»

Crynent Habpan ot 60 10 79
0aJu10B, pACCYMTAHHBIX I10
dopmyite: (Cymma 6anioB 1o
BCEM Y4€OHBIM MEPOIPUATHUSAM,
IPeayCMOTPEHHBIM B Kypce +
pe3ysabTaThl UTOIOBOTO
TECTUPOBaHUS), pa3Jes€HHas Ha
2. K nonyueHHOMY pe3yJbTaTy
npuOaBIstOTCSl OOHYCHBIE OaJIIIBI.

«YAOBJICTBOPUTCIIBHO»

Crynent Habpan ot 40 10 59
0aJIJIOB, paCCUYNTAHHBIX 110
¢dopmyne: (Cymma 6annoB 1o
BCEM Y4EOHBIM MEPOIPHUATHSM,
PelyCMOTPEHHBIM B Kypce +
pe3yabTaThl UTOTOBOTO
TECTHUPOBAHU ), pa3JesiéHHas Ha
2. K nonyueHHOMY pe3ysbTaTy
npuOaBISIOTCS OOHYCHBIE OalIbI.

«CHEYHAOBJICTBOPUTCIILHO»

Crynent Habpan menee 40
0aJuI0B, pACCYMTAHHBIX T10
dbopmyne: (Cymma 6amioB 1o
BCEM Y4€OHBIM MEPOIPUATHUSM,
MIPEAYCMOTPEHHBIM B Kypce +
pe3yJIbTaThl UTOTOBOTO
TECTUPOBaHU), pa3Jesi€HHas Ha
2. K mony4ueHHOMY pe3ysbTary
puOaBIsit0TCA OOHYCHBIE OAILIBI.




8. YuebHo-MeToaMUYecKoe M HH(POPMALMOHHOE 0O0ecieuyeHue TUCIHILIMHBI

8.1. O6s13aTesbHAs JIUTEpPATypa

Ne
n/n

ABTOpr, COCTaBHUTC/IHN

3ar;iiaBue (3aroJi0BOK)

Tun (yueOHuk, yueoHoe
nocooue, y4eOHO-
MeToaH4YecKoe nocooue,
NMPaKTHUKYM, JIP.)

I'ox m3panua

Koau4yecTBO B
HAY4YHOMH
oudanorTeke /
HaumenoBanue 9bC

HIunaues B.C.

Bericmrast marematuka : yuebnnk / B.C.
IInmages. — Mocksa : UHOPA-M, 2019.
— 479 c. — (Bricuiee oOpa3oBaHue). —
www.dx.doi.org/10.12737/5394. - Tekcr :
anekTponHsid. - URL:
https://new.znanium.com/catalog/product/99
0716

VYueOHuk

2019

OBC
“ZNANIUM.COM”

PxeBckuii C.B.

Bricmias matematuka : yuyeOnuk / C.B.
PxeBckuii. - Mocksa : Undpa-M ;
Znanium.com, 2018. - 814 c. - (Beiciee
obpa3zoBanmue). - ISBN 978-5-16-107481-7
(online). - Tekcr : anexkTponHsIi. - URL:
https://new.znanium.com/document?id=337
456

YyeOHuk

2018

9bC
“ZNANIUM.COM”

Janumos I0.M.,
XKypbenko JI.H.,
HuxonoBa I'.A.,
Huxonosa H.B., Hypuesa
C.H.; mox pen. XKypbenko
JI.H. , Huxonosoii I'.A. .

Maremaruka : yue6. mocodue /

FO.M. Manunos, JI.H. XypOenko,

I'.A. HukonoBa, H.B. Huxonosa, C.H.
Hypuesa ; o pen. JI.H. XKypbenko,

I'.A. HuxonoBoit. — Mocksa : UTHOPA-M,
2019. — 496 c. — (Briciee oOpa3oBaHue:
bakanaBpuar). - TekcT : 2IeKTpOHHBIH. -
URL:
https://new.znanium.com/document?id=327
832

VYuebHOe mocodue

2019

OBC
“ZNANIUM.COM”

HertspeBa O.M.,
XKypbenko JI.H.,

Maremartuka B mpuMepax M 3ajayax : yueo.
nocobue / O.M. [lertsapesa, JI.H.

Yyebuoe mmocodue

2019

OBC
“ZNANIUM.COM”




Tun (yueOHuk, yueOHoe

KoaunuecTBo B

Ne nocooue, yueoHO- HAY4YHOMH
ABTOpPBI, COCTABUTEJIH 3aryiaBue (3aroJI0BoK) Ton u3nanus
n/n MeToaHuYecKoe mocooue, oudamnorTeke /
NMPAaKTHUKYM, IP.) HaumenoBanmne IbC
Huxonosa I'".A., Kyp6enko, I'.A. Hukononra, H.B.
Huxonosa H.B., Hypuesa | Hukonosa, C.H. HypueBa. — Mocksa :
C.H. NH®PA-M, 2019. — 372 c. — (Bsiciiee
obpazoBanue: bakanaBpuar). - Tekcr :
anekTponHsid. - URL:
https://new.znanium.com/catalog/document?
10=327833
8.2. lonotHUTeILHAS JJUTEPATypa
Tun (yueOHUK, ydeOHOE KOHH%CTEO B
HAY4HOI
Neo nocoodue, yueOHoO-
ABTOpPBI, COCTABUTEHU 3arsiaBue (3aroJjioBoK) I'ox u3nanus oudamorexe /
n/n MeToIMYecKoe mocooue,
HaumenoBanue
NPaKTHKYM, JP.) 3EC
1 | Kyznenos JLA. COopHHMK 3a/1aHMi 1O BHICIIEH MaTeMaTHKe. VYuyebHoe nocobue 2015 9BbC
Tunossie pacyeTsl : yaeOHOE Tocodue / “Jlanp”
JI.A. Ky3nenoB. — 13-e u3zn., crep. —
Cankrt-IlerepOypr : Jlans, 2015. — 240 c.
— ISBN 978-5-8114-0574-9. — TexkcT :
ANEKTPOHHBIN // DIEKTPOHHO-O0MOIMOTEYHAS
cucrema «Jlauby : [caiit]. — URL:
https://e.lanbook.com/book/4549 (nata
obpamenus: 25.10.2019). — Pexum
JOCTYTIA: JUIsl aBTOPHU3. TIOJIH30BaTENICH
2 | ®ummmnoBa E.E., CepreeBa | Maremaruka: YueoHoe mocobue / E.E. VYdebHOe mocobue 2015 3BC
J1.B., Cnoboxackas 1.H. ®dununosa, /[.B. Cepreena, “ZNANIUM.CO
M1.H.Cnoboxackas - Bonorma: BUITD ®CHUH M”

Poccun, 2015. - 378 c.: ISBN 978-5-94991 -
312-3 - Tekct : anekrpoHHbId. - URL:




Tun (yueOHuK, yueOHOe

KoJsinmuecTBO B

Ne nocooue, yuedHo- Hay=nou
ABTOPBI, COCTABUTEJIH 3ar;iiaBue (3aroJji0BoK) I'ox u3panus oudamoTexe /
n/n MeToAnYecKoe mocooue,
npaKTHKYM, 1p.) HaumenoBanmue
P > AP 3BC
https://new.znanium.com/catalog/product/89
9484
3 | benoycosa B. 1., EpmakoBa | Beiciias matemaruka. Yacts 1 : yueObHoe VYuebHoe mocobue 2016 9BbC
I'. M., Muxanesa M. M. [u | mocobue / B. 1. benoycosa, I'. M. “IPRbooks”

ap.].

EpmakoBa, M. M. Muxanesa [u ap.]. —
ExatepunOypr : Ypanbckuii heaepanbHbIid
yausepcuteT, ObC ACB, 2016. — 296 c. —
ISBN 978-5-7996-1779-0. — TekcrT :
ANEKTPOHHBIN // DIEKTPOHHO-OMOINOTeYHAS
cuctema [PR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/65920.html
(marta obpamenus: 25.10.2019). — Pexum
JIOCTYMA: JIsl aBTOPU3UP. MOJIb30BaTENeH




8.3. Ilepeuyenb mnpodeccuoOHANBHBIX 0a3 JAHHBIX U MH(OPMANUOHHBIX CIPABOYHbBIX
cucTeM

- WebofScience[ DnekTpoHHBI pecypc]| : MyJbTHAMCHHMIUIMHApHAs pedepaTuBHas 0a3za
nannbix. —  Philadelphia:  ClarivateAnalitics, 2016— . - Pexum  gocryna
apps.webofknowledge.com. — 3aru. ¢ skpana. — 3. pyc., aHrIL.

-Scopus[DnekTponHbiii pecypc]| : pedepatuBHas 0a3a manubix. — Netherlands: Elsevier,

2004— . — Pexxum mrocTytia : scopus.com. — 3aril. ¢ 9KkpaHa. — 3. pyc., aHTJI.
-Elibrary[Onekrponnslii pecypc] : Hay4Has 3yeKTpoHHas OubOianoreka. — Mocksa : HOB,
2000- . — Pexxum moctyma : elibrary.ru. — 3ari. ¢ skpana. — 3. pyc., aHII.

-SpringerLink[DnekTpoHHblii pecypc] : [0a3a manHbix]. — Switzerland: SpringerNature,
1842— . — Pexxum goctyna : link.springer.com. — 3aru. ¢ skpana. — 5I3. aHri.
-ScienceDirect[ DnekTpoHHBIA pecypc] : KOJUICKIUS JJIEKTPOHHBIX KHHUT H3aTeIhCTBA

Elsevier. — Netherlands: Elsevier, 2018— . — Peskxum goctyma : sciencedirect.com. — 3ari. ¢ sKpaHa.
— 3. anr.

- NEICON[DnekTpoHHBI pecypc] : SIeKTpoHHas WHQPOpMAIMs : apXWB HAy4HBIX
xypHaioB. — Mocksa : HOUKOH, 2002— . — Pexxum poctyna : neicon.ru/resources/archive. — 3ar.

¢ ’KkpaHa. — SI3. pyc., aHri.

8.4. [lepeuenb nporpaMMHOro odecrneyeHust

Ne Hanvenosamme IO PexBU3UTEI IlOI“OB?pa
n/n (nara, HOMep, CPOK JACHCTBHUA)
1 Windows: noroBop Ne 757 ot 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL Acdmc JeHcTBUSA — OECCPOUHO;
KOHTpakT Ne 1653 ot 14.12.2018, cpox
JICUCTBHSI — OECCPOUHO
2 Office Standard:
Office Stdandard 2013 Russian OLP NL koHTpakT Ne 690 ot 19.05.2015, cpok
AcademicEdition JeUCTBHS — OECCPOYHO
Office Stdandard 2016 Russian OLP NL noroBop Ne 757 ot 04.07.2018, cpok
AcademicEdition JeHCTBUS — OECCPOTHO
Office Stdandard 2016 Russian OLP NL koHTpakT Ne 727 ot 20.07.2016, cpok
AcademicEdition JeUCTBHS — OECCPOYHO
3 Mirapolis Human Capital Management JMIIEH3UOHHBIH 1oroBop Ne 42/02/22-K ot
02.02.2022, cpok neicTBus — 10
31.08.2022

8.5. Onucanne MarepHaJbHO-TEXHHMYECKON 0a3bl, HEOOXOAMMOM AJI OCyLIeCTBJICHUSI
00pa3oBaTeIbHOIO NMpoLEcca M0 JUCIUIIIHHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0MHETOB, 1200pATOPHIi, MACTEPCKHUX U

Ne Ap. 00BEKTOB /1JIsl NPOBEICHUS

n/nm | NpPaKTHYeCKUX U J1a00paTOPHbIX 3aHATHIA,
MOMELIEeHUH VI CAMOCTOATEILHOMN

padoThl 00yYarOIMXxcs (HOMep ayAuTOPHH)

ITepeyenb 0CHOBHOTO 000pYyAOBAHMA

YueOnass ayautopust s npoBedeHus | CTONBI yUYEHWYECKHE JIBYXMECTHBIE U
1 |3amATHMi  JEKIMOHHOTO THUMA. Y4eOHasl | TPEXMECTHbBIC (MOHOOJIOKH) ,CTOJ
ayqUTOpUSl  JUIsl  TIPOBEJEHUS  3aHATHH | MpenoiaBaTelbCKuH, CTYN




n/n

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
KaOMHETOB, JJa00paTOpuil, MACTEPCKUX U
Ap. 00bEKTOB /ISl IPOBEAEeHUS
NMPAKTHYECKHUX M JJA00PATOPHBIX 3aHATHIA,
MOMeIeHUH JJI51 CAMOCTOATENbHOM
padoThl 00yYarOIMXcs (HOMep ayJAUuTOPH)

IlepeyeHb OCHOBHOIO 000PY/10BAHUS

CEMHHApPCKOro TUNa. YueOHas ayuTopus JUis
KYpPCOBOTO IPOEKTHUPOBAHUS  (BBIMOJIHEHUS
KYpPCOBBIX Pa0o0T). YueOHas ayauTopus IS
MIPOBEJICHUS] TPYIIOBBIX U WHIUBUAYAIbHBIX
KOHCYJbTallMii. Y4eOHas ayauTopus JyIs
MIPOBEJICHUS 3aHATUNA TEKYIIEro KOHTPOJIA U
npomexyrouHoi arrecraimu (I'-440)

MPEroAaBaTeIbCKUA, JIOCKa ayJAUTOpHAS
(menoBas)

YueOHass  ayauTopus ISl TPOBEICHUS
3aHSATHA CEMHUHApPCKOTrO THMA. YueOHas
ayJUTOPHUsS JUISI KYpCOBOTO TMPOCKTUPOBAHHUSI
(BBITIOJIHEHUST KYPCOBBIX paboT). YueOHas
ayJMTOpHUSl Ui TIPOBEACHUS TPYIIOBBIX H
WHIUBUAYAIBHBIX KOHCYJIbTallMi. YueOHas
ayJIMTOpUsl Ui TPOBEACHUS  3aHATHH
TEKYIIET0 KOHTPOJISI UM  MPOMEKYTOYHOM
arrectanuu (I'-405)

Cron MpenoIaBaTeIbCKUA. , Crtobl
YUYEHUYECKUE (HayepTaTeNIbHbIE) , CTYIbS,
JIOCKa ayAuTOpHAas (MenoBast)

[Tomemnienue st caMOCTOSATENbHOM PabOThI
obyuarormxcs (I'-401)

CTOJII)I, CTYJIbsA, KOMIIBIOTCPHI

[Tomemnienue [uIst caMOCTOSATENbHOM pabOThI
obyuatoruxcs (C-508)

Hocka aymutopHas (MenoBasi), CTOJIBI
YUEHHYECKUE, CTOJ MPEroaBaTeIbCKHIA,
CTYJbsI, CTCH]IbI, IIKA(bI.




