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Ha 3acenanuu kadenpel  "Beiciias MmaTemMaTuka 1 MaTeMaTHuecKoe oOpa3oBaHue”

(mpotokomn 3acemanus Ne 2 ot « 12 » 09 2019 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

Lenp ocBOEHUS AUCHUIUIMHBI — OBJIAJCHHE COBPEMEHHBIM alllapaToM MaTEeMaTUKH s
JAIBHENIIET0 UCIOIB30BAaHUS B JIPYIMX OOJIACTSAX €CTECTBEHHOHAYYHOI'O 3HAHMS M JAMCLUUIUIMHAX
€CTECTBEHHOI'0 COJIepKaHus, MPUOOPETEHUE TEOPETUUYECKUX 3HAHUM IO OCHOBHBIM pa3jeliaM
JTUCIHUIUIMHBI, TOATOTOBUTh K M3YYEHUI0O U TMPUMEHEHUI0 MaTeMaTUYeCKUX METO/J0B B
po(heCCHOHATTLHOM JIeATENHHOCTH, K CaMOCTOSITEIBHOMY HM3yYEHUIO TeX pa3JlelioB MAaTEeMaTUKH,
KOTOpBIE MOTYT MOTPeOOBAaThCS JOMOIHUTEIHHO B MPAKTUYECKOW M HMCCIEAOBATENbCKON pabdoTe;
dbopMUPOBaHHE  MAaTEMaTHYECKOTO, JIOTHYECKOTO W  aNTOPUTMHYECKOTO  MBINUICHHS U
MaTeMaTUYeCKOl KyJIbTyphl OaKaiaBpa.

2. Mecto nucuumiuabl B cTpykrype OIIOITI BO

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

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

3. Iliianupyemblie pe3yJibTaThl 00y4eHUs1

dopmMupyemsbie U
KOHTPOJINpYeMble
KOMIIEeTeHI[HHI
(Ko 1 HAMMEHOBAHUE)

NHaukaTopbl JOCTHKEHUAS
KOMIIEeTeHIN I I[lnanupyemMble pe3y/bTaThbl 00yUeHUsI
(Ko ¥ HAMMEHOBAHUE)

3HaTh:
- OCHOBHBIE 3aKOHBI
CCTCCTBCHHOHaquBIX JUCIHUITIINH

(OTIK-1). cnocoGHocts OIIK-1). criocobGeH 1 roTOB | YMeTh:

TOTOBHOCTH o
HUCITIOJIB30BATh OCHOBHBIC - UCIIOJIB30BAaTh MAaTECMAaTUYCCKUU SI3BIK 1
UCIIOJIb30BAaTh OCHOBHBIC
SAKOMHLL 3aKOHBI MaTeMaTHYECKYI) CUMBOIIUKY MIPH
€CTCCTBCHHOHAYYHBIX MPUMCHCHHUH 3aKOHOB
€CTECTBEHHOHAYYHBIX
N — JMCIUTUIAH B €CTECTBCHHOHAYYHBIX JIUCITUILINH B
. npodeccroHanbHOI po(hecCHOHAIBHOM e TeIbHOCTH
npodeccnoHanbHOM
JeSITeIbHOCTH Brnaners:
JeSTEeTIbHOCTH

- HaBbIKaMU TOHMMAaHHUS OKPYKAIOIIETO
MUpa 1 IBJICHUNA B paMKax U3y4aeMon
JCITUTUIMHBI




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

Bun

DopMBbI TEKYLLET0

YpaBHEHUs

Pemrenne JIOIY

N HanmeHnoBaHue TeM 3aHATHH Oobem, KOHTPOJIA
Monyas (pa3aen) | y4eOHoi N Cemectp Bbanabl | UaTepakTus, 4.
DaGOTHI (yueoHoii padoThI) 4, (HanMeHOBaHM e
OLIEHOYHOI'0 CpeaCcTBA)
Monyns 9. Jlek 1 Juddepenunanbabie ypaBHEHUS 3 2 -
Jluddepennnanpable NIEPBOTO MOPSIKA, OCHOBHBIC TIOHSTHS.
YpaBHEHUS YpaBHEeHUs ¢ pa3aeNaOImUMUCS
EPEMEHHBIMH.
Monyns 9. Cp Y B monHbIX nuddepeHuanax, 3 23 -
Jluddepennnanpabe OJIHOPOJIHBIE, JINHEWHBIE, bepHyIn.
YpaBHEHUS JJOAY. JIHAY.
Moy 9. Ip1l VYpaBHeHUs ¢ pa3IESIOMUMUCS 3 2 -
JuddepenunanbHbie MePEMEHHBIMH
ypaBHEHHS
Moy 9. Jlek 2 Onnopoansie quddepeHraibHbIe 3 2 -
JluddepenunanbHble ypaBHEHMsI. Y paBHEHHSI B OJIHBIX
YpaBHEHUS g depeHnmanax
Monyns 9. Jlex 3 JIuneiinsie /Y. YpaBuenus bepuymm. 3 2 -
JluddepenunanbHble
YpaBHEHHS
Moy 9. Ip 2 Pemenue /1Y B mosHbBIX 3 2 -
JluddepennunanbHbie muddepeHimanax, OqHOPOIHbIE,
YpaBHEHUS JIuHeNHbIe, bepHym.
Moy 9. Jlex 4 Y, nomyckaromue MoHMKEHNe 3 2 -
JluddepennunanbHbie nopsiaka. JIOJAY. Pemenune JIHAY
ypaBHEHUS MeTtoqoM Jlarpanxa.
Monyns 9. Ilp 3 Pemenue /Y BTOporo nopsaka, 3 2 -
JluddepennmanpHbIe JIOITYCKAOTIUX MTOHKESHUS TIOPSI/IKA.




DopMBbI TEKYLLET0

KpaTHble MHTETpasIbl

WHTErPAIIOB.

B . HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOJIA
Monyas (pa3aen) | y4eOHoi N Cemectp Bbanabl | UaTepakTus, 4.
DaGOTHI (yueoHoii padoThI) 4, (HanMeHOBaHM e
OLIEHOYHOI'0 CpeaCcTBA)
Monyns 9. Jlex 5 Pemenue JIHAY ¢ npaBoii 4yacThio 3 2 -
Jluddepennnanpable CIEIMAJILHOTO BUAA.
YpaBHEHUS
Monyis 10. Jlek 6 Onpenenenre ABOWHOTO HHTETPAIa. 3 2 -
KpaTHble MHTErpasbl CBoiicTBa ABOMHBIX UHTEIPAJIOB
Moy 9. [Ip 4 Kontposnbnas padota 1 mo teme 3 2 25 - Kontponbnas padorta 1
JuddepennmaibHbIe "uddepennunaibHbie ypaBHEHUS " 0 TeMe
YpaBHEHUS "luddepeHnnaipHbIe
ypaBHEHHUS .
Monyns 10. Jlex 7 JIByKpaTHBbIE HHTETPAJIBI B 3 2 -
KpartHsle nHTErpasbl IIPSIMOYTOJIBHOW CHCTEME KOOPIMHAT
Monyas 10. Cp JIBOWMHBIE MHTETPAJIBI B IPSIMOYTOJIBHON 3 23 -
KpaTHble HHTETpasIbl cHCcTEeMe KOOPIMHAT.
Monyas 10. Ip 5 Brruncnenne JBOMHBIX MHTEIPAJIOB B 3 2 -
KpatHsle nHTErpasbl IIPSIMOYTOJIBHOW CHCTEME KOOPIHMHAT.
Monyas 10. Jlex 8 JIBOMHBIE MHTErPAJIbl B NOJISPHON 3 2 -
KpaTHble HHTETpasIbl cHCcTEeMe KOOPIMHAT.
Monyas 10. Jlex 9 I'eomeTprueckue NpuIoKeHus: ABOMHBIX 3 2 -
KpaTHble nHTErpasbl UHTETPaJIoB.
Monys 10. IIp 6 Brruncnenue 1BOMHBIX HHTETPAJIOB B 3 2 -
KpaTHble nHTErpasbl IpSAMOYTOJIBHOM CUCTEME KOOpIMHAT.
Monyns 10. Jlex 10 du3nuecKue NpUII0KEHUs ABOMHBIX 3 2 -




Bun

DopMBbI TEKYLLET0

. HaumeHnoBaHue TeM 3aHATHIH Oo0bem, KOHTPOJIA
Monyas (pa3aen) | y4eOHoi N Cemectp Bbanabl | UaTepakTus, 4.
DaGOTHI (yueoHoii padoThI) 4, (HanMeHOBaHM e
OLIEHOYHOI'0 CpeaCcTBA)
Monyns 10. IIp 7 KontponbHas padota 2 1o Teme 3 2 25 - KoHnTtpoinbhas padota 2
Kpartnsle nHTErpasbl "KpatHbie unterpansr” o reMe "KpartHbie
MHTErpaJIbl

Monynb 11. Paasr | Jlek 11 Yucnosslie psiibl. CXOAMMOCTb YHUCIOBBIX 3 2 -

psI0B
Monynb 11. Pagsr | Jlex 12 Heo0xoauMblit mpu3HaK CXOJIMMOCTH. 3 2 -
Monynb 11. Paast | IIp 8 JlocTaTouHble TPU3HAKU CXOAUMOCTH 3 2 -

psnoB. CX0AUMOCTh

3HaKo4epenyrommxcs psanos. [Ipuznak

JleitGHuMA.
Monyns 11. Pager | Jlek 13 OyHKIMOHANbHbBIE pAbl. CXOAUMOCTb 3 2 -

CTETIEHHBIX psA10B. IHTepBan u paanyc

cxonumoctu. Psin Teitnopa (MakiopeHa)
Monyns 11. Paaer | Cp YucoBble U QYHKIUOHATIbHbIE PSABL. 3 24 -

[Ipu3Haku cXO0IUMOCTH, 00JIaCTh

cxoauMmocTtu. Psisl Oypee.
Monyns 11. Paper  |IIp 9 Haxoxxnenne o0macTi CXOAMMOCTH 3 2 -

CTeneHHoro psaja. Paznoxenue

HEKOTOPBIX 3JIEMEHTApHBIX (QYHKITHI B

pan Teinopa-Maknopena.
Monynb 11. Pager | Jlek 14 Psan @ypoe 3 2 -
Monyine 11. Paaer | Jlek 15 Teopema J{upuxie. 3 2 -
Monyns 11. Paper | IIp 10 Pasnoxxenue B psn @ypbe 4ETHBIX, 3 2 -

HEUYETHBIX, 2 T IEPUOANIECKUX
(byHKIMIH.




DopMBbI TEKYLLET0

B . HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOJIA
Monyas (pa3aen) | y4eOHoi N Cemectp Bbanabl | UaTepakTus, 4.
DaGOTHI (yueoHoii padoThI) 4, (HanMeHOBaHM e
OLIEHOYHOI'0 CpeaCcTBA)
Mopyns 11. Paner | Jlek 16 Paznoxenue B psag @ypbe hyHKIMIMA 3 2 -
IPOM3BOJILHOTO TIEPUOIA.
Monyne 11. Pagsr  |IIp 11 Kontponbnas padota 3 o reme "Psipr". 3 2 25 - KontponbHas padora 3
o Teme "Psipr".
Monynsb 12. Teopus | JIex 17 CrnyuaitHbie cOOBITHS, OTIEpAIIUU B 3 2 -
BEPOATHOCTEN U anreOpe COOBITHIA, BEPOSTHOCTH
MaTeMaTH4YecKas COOBITHSI, CBOIICTBA BEPOSITHOCTU
CTATUCTUKA coOBITHS
Monynb 12. Teopus | Jlex 18 [IpaBuiia BbIUKCIEHUS BEPOSITHOCTEH. 3 2 -
BEPOSTHOCTEN U OneMeHThl KOMOMHATOPUKH.
MaTeMaTHIeCKas
CTaTUCTHKA
Monyins 12. Teopust | IIp 12 Cayuaitnsle coobiTHs. Knaccuueckoe, 3 2 -
BEPOSTHOCTEH U Tre€OMETPHUYECKOE, CTATUCTHYECKOE
MaTeMaTHYeCcKas OTIpeJieNIeHUs] BEpPOSITHOCTH. 3a/1a4M Ha
CTATUCTUKA (bopMyJibl KOMOMHATOPHKHU.
Monyns 12. Teopwus | Jlex 19 [TomHast BeposiTHOCTB, hopmysl baiieca. 3 2 -
BEPOSTHOCTEN U [ToBTOpHBIE HE3aBUCUMBIE UCTIBITAHHUS.
MaTeMaTuyecKas ®opmyna beprymm. AcuMOTOTHYECKUE
CTaTUCTHKA bopmyIbI.
Monyns 12. Teopus | Cp Teopus BeposiTHOCTEN U 3 24 -

BEPOSTHOCTEUN U
MaTeMaTuyecKas
CTaTUCTHKA

MareéMaTH4YCCKasa CTaTHCTUKaA




DopMBbI TEKYLLET0

B . HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOJIA
Monyas (pa3aen) | y4eOHoi N Cemectp Bbanabl | UaTepakTus, 4.
DaGOTHI (yueoHoii padoThI) 4, (HanMeHOBaHM e
OLIEHOYHOI'0 CpeaCcTBA)
Monyns 12. Teopus [IIp 13 [Tonnas BeposTHOCTB, (hopmyiibl baiieca. 3 2 -
BEPOATHOCTEN U [ToBTOpHBIE HE3aBUCHMBIE UCIIBITAHMUS.
MaTeMaTh4YecKas ®opmyna bepuymnu. AcuMOTOTHYECKHE
CTATUCTUKA (bopMyIIBL.
Monynsb 12. Teopus | JIek 20 JIuckpeTHbIE ¥ HEPEPhIBHBIC 3 2 -
BEPOSITHOCTEN U CJIy4ailHbIE BEJIMYUHBI, 3aKOHBI UX
MaTeMaTH4YecKas pacrpeeneHusl.
CTaTHCTUKA
Mopyns 12. Teopus |Jlek 21 UucnoBble XapaKTEPUCTUKHU CITyYailHbIX 3 2 -
BEPOSITHOCTEN U BEJIMYMH U UX CBOMCTBA.
MaTeMaThyeckas
CTaTHCTHKA
Monyins 12. Teopus | IIp 14 Pemenue 3anay no teme "JluckpeTHeie n 3 2 -
BEPOATHOCTEN U HEeNpEephIBHBIE CITydYallHbI€ BETUUUHBI .
MaTeMaThyeckas
CTaTHCTHKA
Monyns 12. Teopwus | Jlek 22 ['enepanbHas U BbIOOpOYHAs 3 2 -
BEPOSITHOCTEU U COBOKYITHOCTH. JloBepUTENbHBIN
MaTeMaTh4yecKas WHTEpBAJ.
CTaTHCTHKA
Monyns 12. Teopus |IIp 15 ToueyHble OLIEHKHU YHUCIIOBBIX 3 2 -

BEPOSTHOCTEUN U
MaTeMaTuyecKas
CTaTUCTHKA

XapaKTEPHUCTHUK CJ'Iy‘I&fIHBIX BCJIMYHH.




DopMBbI TEKYLLET0

B . HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOJIA
Monyas (pa3aen) | y4eOHoi N Cemectp Bbanabl | UaTepakTus, 4.
DaGOTHI (yueoHoii padoThI) 4, (HanMeHOBaHM e
OLIEHOYHOI'0 CpeaCcTBA)

Monyns 12. Teopus | JIek 23 HHTepBanbHbIE OLICHKH. 3 2 -
BEPOSATHOCTEN U
MaTeMaTh4YecKas
CTaTHCTHKA
Mopyns 12. Teopus | Jlek 24 JloBepuTenbHas BEpOSATHOCTb, 3 2 -
BEPOSTHOCTEN U JIOBEPUTEIIBHBIN HHTEPBAI
MaTeMaTh4yecKas
CTaTHCTHKA
Monyinb 12. Teopus | IIp 16 JloBepUTENbHBII UHTEPBAI JIs 3 2 -
BEPOATHOCTEH U BEPOSATHOCTH COOBITHS,
MaTeMaTHYECKast MaTEMaTHYECKOTO OXKHUIAHHUSI,
CTaTHCTHKA TUCTIEPCHUU.
Monyns 12. Teopus | JIek 25 Hrorosoe nosropeHune 3 2 -
BEPOSTHOCTEN U
MaTeMaTU4YecKas
CTaTHCTHKA
Monynb 12. Teopust | IIp 17 KonTponbnas pabota 4 o teme "Teopus 3 2 25 - KonTponbnas pabora 4
BEPOSTHOCTEN U BEPOSATHOCTEN U MareMaTuyecKas o Teme "Teopust
MaTeMaTU4YecKas cTaThCTHUKA" BEPOATHOCTEH U
CTaTHCTHKA MaTeMaTHYeCKast

Tect Hrorosoe TectupoBanue uepes LT 3 2 100 - TectupoBanue

1A [TpomexyTouHas aTTectanus (dK3aMeH 3 0,35 -

M0 HAKOITUTEIILHOMY PEUTHHTY)
Kontpons | KonTpoms 35,65 Bomnpock! k 9k3amMeHy
NoNo 1-74
Hroro:; 216 100




CxeMma pacuera UTOroBOro daJjia
(CymMa GaJuIoB 10 BCeM Y4€OHBIM MEPOIIPUSATHSIM, TIPEIyCMOTPEHHBIM B Kypce + pe3ylibTaThl UTOIOBOTO TECTUPOBAHMs), pa3aeiéHHas Ha 2. K
MOJIyYUEHHOMY pe3yJIbTaTy IpUOaBISIOTCS OOHYCHBIE OAJUIBI.



5. O6pa3oBaTesibHbIE TEXHOJIOTHH

B muctumumae "Beiciias marematuka 3" UCTIONB3YIOTCS:

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

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

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

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

6. MeToguyecKkue yKazaHusi 0 OCBOEHHIO 1M CLHHIJIMHBI

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

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

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

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

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

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

BaxHbIM KpUTEpHEM YCBOCHHS TCOPUU SBIICTCS YMEHUE PEIATh 3aJa4d Ha IIPOWIECHHBIN
matepuan. Ilpu pemeHun 3amad HY)KHO OOOCHOBATh Ka)AbI STam pelIeHUs, HCXOIsi U3
TEOPETUUECKUX ITOJIOKEHUHN U3ydaeMoro Kypca. Eciiy CTyIeHT BUIUT HECKOJIBKO ITyTEeH PELIEHHUs], TO
OH JIOJDKEH CPaBHUTh UX U BbIOpaTh caMblil palioHanbHbINA. Perienne 3a1au U NpuMepoB ClieayeT
u3jaraTh MoApOOHO, BBIYMCICHMS pacroyiaraTb B CTPOTOM TOPSJIKE, OTAENSAs BCIOMOTraTelbHbIE
BBIUKCJIEHHS OT OCHOBHBIX. [l0Ty4eHHBII OTBET cleayeT NpoBepsITh CIOCOOaMH, BHITEKAIOUIIMH U3
CcyllecTBa [JaHHOM 3ajgauu. PemleHuwe 3amad  ONpEAEeNIEHHOrO THIIA HYKHO IIPOJOJDKATh 10
npuoOpeTeHus TBEPABIX HABBIKOB B PEIICHUU.

ITo 3aBepIIeHNIO U3YYEHUS MOJTYJIsl IPENO01aBaTelNb IPOBOAUT KOHTPOJIbHYIO PadOTY C IEIbIO
MIPOBEPKU U OLICHKH 3HAHUI M YMEHUH CTYIEHTOB. 3a/JaHus KOHTPOJIbHOU pabOThl JOJIKHBI OBITH
BBITIOJIHEHBI aKKYpPaTHO, MTOCIIEI0BATEIbHO, 000CHOBAHHUE PELICHHS U OTBET 00s3aTeIbHbBI B KAXKIOM
3ajaHuu. [Ipu BBINOJIHEHWH KOHTPOJIBHBIX PaOOT HE JOIMYCKAaeTCsl HCIOJIb30BaHHME MOOMIIBHBIX
YCTPOMCTB U Ir'aJ’)KETOB.

IIpy NOArOoTOBKE K HMTOrOBOMY TECTUPOBAHUIO CTYACHT [JOJDKEH IIOBTOPHO HW3YYHTH
KOHCIIEKTBI JICKIIUH U PEKOMEHI0BAHHYIO OCHOBHYIO U JIOIIOJHUTEIBHYIO JINTEPATyPy, IPOCMOTPETh
pEIIECHUsT OCHOBHBIX 3aJa4, PEIIEHHBIX CAMOCTOATEIBHO M Ha NPAKTUYECKUX 3aHATHUAX, a TAKKE
COCTAaBUTb ITUCbMEHHBIE OTBETHI HA BCE BOIIPOCHI, BHIHECEHHBIE HA 3a4ET.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Cemecrp Koxa koHTpO/IMpyemMoii KOMIieTeHIIUH HaumenoBanue
(n1u ee yacTu) OLICHOYHOI0 CPeACTBA

3 OIK-1 ) Kontposbhas padora 1 mo teme )
Juddepennmanbapie ypaBHEHUS

3 OIK-1 KOH”EpOJ'IBHaSI pabora 2 l'IO"TeMe

Kpartsble nnTerpansl
3 OIIK-1 KontponbHas padota 3 o reme "Psiapr”
KonTponbras pabota 4 o teme " Teopus
3 OIlK-1 BEPOSITHOCTEM M MaTeMaTu4ecKas
CTaTUCTHUKA"
3 OIIK-1 Bomnpocsl k 3k3ameny NeNe 1-67
3 OI1K-1 Hrorosoe tectupoBanue uepes LT

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

7.2.1. KouTpoabHas padora 1 no teme "/Iuddepenuuanbubie ypapHenus'

(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

Tunosbie npuMepsbI 3aaHUH

Bapmuanr 1

XZ
1. xy=y+—;

y
2. y'+yctgx= COsX;
3. xy'=y'+1,
4. y'+4y'=3-x;

er
5. y”—4y’+4y:7
Bapuanr 2
2 2
1Loy=22
2X
npu Y1) =0;

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

C0S2X
Bapuanr 3
1. y’ — _u :

x+2y’




y’+X:In x+1;
X X
3. ¥y (y-D=2(y")%,
npu Y1) =2,y'(1) =-1,
4. y"-2y"+10y =sin 3x;

2.

=X

5. y"+2y’+y:e—2
X

Bapuant 4

1. y'+2\ﬁ—y:0,
X X

npuy(1) =0;
2. y+ Yoy
X
3. yyn + yrZ — y/3;
4. y"+y' —2y=8sin 2x;
—3x

5. y”+6y’+9y=e—-
X

Kpartkoe onucanue u periiaMeHT BbINOJTHEHHSA
KontponbHast pabota 1 BbINOJNIHAETCS CTYAEHTaMHU Ha INPAKTUYECKOM 3aHATUU 4, Ha
BBINOJIHEHHE paboThl OTBOAMUTCA 2 yaca. [Ipu BBIOJHEHUH KOHTPOJIBHON pabOThI CTYAEHTHl MOT'YT
M0JIb30BAaThC OyMa)KHBIMU HOCHUTENSIMU HH(pOpMaluu (KOHCHEKTaMHU JIEKIUH M NpPaKTUYECKUX
3aHATUH, CHOPAaBOYHBIMU MaTepUalaMH, Y4YeOHMKaMM, Y4eOHO-METOAMUYECKUMH MOCOOUSMHU).
3anperieHo nojab30BaThCsl MOOMIIBHBIMU YCTPONCTBAMH U TaIKETaMHU.

Kpurtepuu onenku:
KontponbHas paboTa cogepXuT 5 3afaHui, Kaka0€e 3a/laHue OlIeHUBaeTCs B 5 0aIoB.
5 0ajuIoB BBICTABISIETCS CTYACHTY, €CIIH 33J]JaHNE BBITIOJIHEHO B MOJTHOM 00BEME;
4 Gasnta BBICTaBIISIETCS CTY/IEHTY, €CIIH 3a/laHie BBIOJIHEHO B 00bEMe oT 80 % u BbIIIE;
3 Gasuta BBICTABISIETCS] CTYICHTY, €CIIH 3a/laHKE BBITTOIHEHO B 00BEMe oT 60 % 1m0 79 %
2 Gajuia BBICTABIIAETCS CTYJIEHTY, €CIIM 33aJJaHHe BhINOIHEHO B 00bEMe 0T 40 % 110 59 %
1 Gasn BeICTABIsETCS CTY/ACHTY, €CIIH 33JaHKE BbIOJIHEHO B 00bEMe oT 20 % 10 39 %
0 GasI0B BBICTABIISIETCS CTYJIEHTY, €CIIM 3aJJaHHUE BBIIIOJHEHO B 00bEéMe MeHee 19 %.

7.2.2. KonrpoabHas padora 2 no teme '"'Kparabie uHTEerpajin!’

(Haumenosanue oyeHouHo20 cpeocmea)

Tunossle npuMepsbl 3a1aHU
Bapmuanr 1.
1. Tloctpouts 001aCcTh MHTEIPUPOBAHUS, U3MEHUTDH NOPSI0K UHTETPUPOBAHHS B HHTETpae:
2 Jaxx?
fax [ fxy)ay.
0

X

2. BeraucnuTh ” xsin (x+y) dxdy, ecnmu D: 0<x< m, 0<y< w/2;
D
3. [IpeoOpazoBarh K NOISIPHBIM KOOPMHATAM U BEIYHCIIUT:

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

D

4. Haittu maccy mnactuHku D, eciu mIoTHOCT L = % xX2+2y nu D:y?=2x, x=2, y=0.



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

Bapuanr 2

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

-1 0
[dy [ f(xy)dx.
-2 —\J2+y

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

3. IIpeoOpazoBath K MOJIIPHBIM KOOPJMHATAM U BBIUUCIHUTD
J.J' efdxdy, ecim D: X°+y?>=4x,y+x >0.

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

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

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

Bapuant 3

1. ITocTpouTth 007aCTh MHTETPUPOBAHUS, U3MEHHUTD MOPSAAOK WHTETPUPOBAHUS B MHTETpAJe:

1 1
Jdy [f0ayydy.
0 2

X< —

2. BBIUHCITUTE “ (x+2y)dxdy, ecuD: y2=x+4, x=5;
D

3 IIpeoOpa3oBaTh K MOISIPHBIM KOOPIUHATAM M BBIYHCIUTH
H (y +1) dx dy, ecn D: X2+ y?=y ;
D
4. Haiitu maccy muactunku D, ecnu miioTHOCTD L = 5X? + y, D: y2 =4x, x=1,y=0.
5. HaiiTu KoopAMHATHI LIEHTPA TSHKECTH OJHOPOAHOM (UTypbl, OrpaHUUEHHON JIMHUAMH I =
a(l-sing).

Bapmuanr 4
1. Tloctpouth 0651aCTHh HUHTETPUPOBAHMSL, U3SMEHUTDH MOPAIOK HUHTETPUPOBAHUSI B UHTETpaJIe:
vy

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

2. BeraucnuTh ” xdxdy, ecmuD: y+x>2, x2+y? = 2y,
D
3 [IpeoOpa3oBath K MOJISIPHBIM KOOPAUHATAM U BBIYHCIHUTD

“ (x +1) dx dy, ecu D: X2+ y2=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 ).

KpaTKOC OIMMCAHUE U PEIJIAMEHT BBINMOJTHCHUSA
KonTponpHast pabota 2 BBIMONHSAETCS CTYACHTaMH Ha MPAKTUYECKOM 3aHATHU 7, Ha
BBITTOJIHEHHE paOOTHI OTBOAMTCS 2 Yaca. [Ipy BBITOTHEHUN KOHTPOJIBLHOU pabOTHI CTYACHTHI MOTYT
M0JIb30BAThCS OYMaKHBIMU HOCUTENSIMH HMH(pOpMauy (KOHCIIEKTaMHU JIEKIUH M MPaKTHYECKHX
3aHATUH, CIOPABOYHBIMU MaTepHalaMH, YYeOHUKAMH, YYEOHO-METOAMYECKUMU IOCOOHSIMU).
3arpenieHo noiab30BaThCsl MOOUIBLHBIMU YCTPOHCTBAMHU U TAKETaMHU.



Kpurepun onenku:

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

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

4 Gana BBICTABISIETCS CTYACHTY, €CIIH 33/1aHKE BBITIOJHEHO B 00bEMe oT 80 % u BhIlIIE;

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

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

1 Gaym BeICTABISIETCS CTYACHTY, €CIIH 3aaHKUE BBITIOTHEHO B 00bEéMe oT 20 % 10 39 %
0 GayIoB BBICTABIISIETCS CTY/ICHTY, €CJIH 3a/laHKe BBIMOJIHEHO B 00bEMe MeHee 19 %.

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

Tunosbie npuMepsbI 3aaHUH

Bapuant 1
1. UccnenoBaTh Ha CXOQUMOCTD

2
- (3n + 2)| = (n+2
a) ; 0)
Z nz; 3n-1
2. OnpeneJme HHTCPBAJI CXOJAUMOCTH psaaa U UCCIICA0BATHL €TI0 CXOJUMOCTDb Ha I'paHUIIaX:

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

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

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

Bapuanr 2
1. UccnenoBats Ha CXOOUMOCTH

Z(n+1)” 5) i( n+l ) ’

n+l

2. OHpeI[eJ'II/ITI) HHTCPBAJI CXOJAUMOCTH psAaa U UCCICA0BATh €0 CXOJAUMOCTDb Ha I'paHUIIAX:

1) Z—x 2)2( D s

nl

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

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

5. PaznoxuTts B psin @yphbe HA 3aJaHHOM UHTEpBaJie QyHKIUIO
—Lnpu...— 7 <x<0,

f(x)=

Lnpu.0<x <,

Bapuant 3
1. UccnemoBars Ha CXOI[I/IMOCTB

10"2n! 2n—1
Y z (2n!) ’ 2(3 +1j




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

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

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

T—X
5. Paznoxurts B psn @ypbe Ha 3aganHOM MHTepBaNe QyHKIm0 f(X)= npu 0 <x<2m

Bapuanr 4
1. UccnenoBaTh Ha CXOQUMOCTD

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

Z Gn= 21))()‘2;?) )Y (13

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

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

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

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA
KontponbHast pabota 3 BBINOJHSETCA CTYACHTAMH Ha MNpakTH4YeckoM 3aHsATHHM 11, Ha
BBITNIOJIHEHHE pabOThl OTBOAUTCS 2 Yaca. [Ipu BBIITOJIHEHUU KOHTPOJIbHON pabOThl CTYAEHTHI MOTYT
HOJIb30BaThCsl OYMaKHBIMU HOCUTENSIMH HMH(pOpMalMM (KOHCIIEKTaMHU JIEKUUH M MPaKTHYECKHX
3aHATHM, CHOPAaBOYHBIMU MaTepuanaMy, ydyeOHUKaMH, Y4eOHO-METOAMYECKUMH MOCOOHUSIMHU).
3arpenieHo noiab30BaThCsl MOOUIBHBIMHU YCTPOHCTBAMHU U TAPKETAMHU.

Kpurepun onenku:

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

5 6ayI0B BBICTABISETCS CTYJCHTY, €CJIM 3aJlaHKE BBHIIIOJHEHO B MIOJHOM 00BEME;

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

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

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

1 Gasnt BbICTABJISIETCS CTY/ICHTY, €CITH 3a/laHue BBIIOIHEHO B 00BbEMe oT 20 % 10 39 %
0 6ayIoB BBICTABIISIETCS CTY/IEHTY, €CIIH 3a/laHKe BBINOJIHEHO B 00bEMe MeHee 19 %.

7.2.4. KonTpoJjbHas padora 4 o reme

"Teopusi BepoATHOCTEH M MaTeMaTHYeCKasi CTATHCTHKA''
(HaumeHoBaHUE OYEHOUHO2O CPedCmEa)

Tunossle npuMepsl 3a1aHUM



Bapmuanr 1

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

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

B — Hu ogHOTO NedexTa Bo BpeMst paboThl apuratens; C — TOIbKO OUH Ae(eKT;

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

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

2. B suBape BA3 otrpy3un M aBromobmierr mapku 0101 u N aBTomoOuneit mapku 0111.
[Tony4yena mHpOpPMALUS O TOM, YTO B IYTH CJIEIOBaHUS MOBPEXKICHHI JBa aBToMoOMis. KakoBa
BEPOATHOCTb, YTO MOBPEKACHBI aBTOMOOUIIN Pa3HBIX MApPOK?

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

a) BBIUTpATh HEe MeHee 25 pyo.;

0) BeIUrpaTh He Ooee 25 pyo.

4. TlepBoe opyaue 4-opyauiiHON OaTtapew MPUCTPEISTHO TaK, YTO BEPOSTHOCTH MOIMAJaHUS
paBHa 0,3; ocTajqbHble TPU OpPYAUs COOTBETCTBEHHO BepoATHOCTH nomnananus 0,2. [Lns nopaxeHus
[EeNMH JOCTAaTOYHO OJHOrO MomafaHus. J[Ba opyausi MpoU3BENIH OJHOBPEMEHHO MO BBICTpENy, B
pe3yabTaTe 4ero 1eib Obuia nmopaxena, HalTi BepoOATHOCTB TOTO, YTO IIEPBOE OPYIUE CTPEIISLIIO.

5. UcnbiTyemblii mpuOOp COCTOUT U3 TPEX MATOHAAEKHBIX 371eMEHTOB. OTKa3bl 2JIEMEHTOB 3a
HEKOTOpO€e BpeMs T HE3aBUCUMBI, a X BEPOATHOCTH PaBHBI cOOTBEeTCTBEHHO P, P, P,. Haitn

3aKOH pacCHpeeICHHs, MaTeMaTHYeCKOe OXKHJAaHWUE, MOJY, IUCIEPCHI0 YHCIa HEOTKA3aBIIHX
aneMeHTOB. [locTpouTth GyHKIUIO pactpenesieHus. OnpenenuTs BEpOSTHOCTH TOTO, YTO OTKA3aBIITUX
aneMeHToB Oyner He 6onee n P, =0,03; P, =0,02; P, =0,01; n=2.

Bapmuanr 2

1. Hlaxmatuct urpaer Tpu naptuu. Paccmorpum coObitusi: A1 — BbIMTpaTh Y NPOTUBHHKA
NEPBYIO NMapTHIO; A2 — BBIMTPaTh Y NPOTUBHUKA BTOPYIO MAapTUIO; A3 — BBIUIPATh y NPOTHBHHKA
TPETHIO MMAPTHIO.

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

J1 — Beiurpate Bce Tpu naptuu; E — BeMrparh Tonbko aBe maptuu; @ — BBIMIPATh XOTS Obl
onHy naptHto; K — BeIurpath XoTs Obl 1BE MapTUU.

2. 13 50 BonpocoB ctyaeHT Belyumi 40. KakoBa BEpOSITHOCTb, UTO €My JI0CTaHeTCs OuieT ¢ 2-
Ms U3BECTHBIMU Bompocamu. (B Guiere 2 Bompoca).

3. Urpa «CropTiioTo» npeaycMaTpuBaeT MOTHBIN BBIMTPHILI IPU OTrabIBaHUN 6 HOMEPOB U3
49. OnpenenuTb BEpOSITHOCTH MOJTHOTO BBIMTPHILIA NP 3aMIOJTHEHUHN OJHON KapTOUYKH.

4. Ctpenok A mopaskaeT MHUILIEHb P HEKOTOPBIX YCIOBUSAX CTPEIbObI ¢ BeposTHOCThIO P1 =
0,16, crpenok B — ¢ BepositHocThiOo P2 = 0,5, ctpenok C — ¢ BepositHOCTBIO P3 — 0,4. CTpenku nanmm
3aJIl 10 MMILEHU, U ABE IyJU MONalu B 1enb. YTo BepodTHee — nonan crpeiaok C B MULIEHb WU
HeT?

5. Tlocne naUTENbHOM AKCIUTyaTalli TEXHUYECKOTO YCTPOWCTBA MPOBEPSAETCS MCIPABHOCTD
TPEX OJHOTHUITHBIX Y3JIOB 3TOTO yCTpoiicTBa. BeposTHOCT 00HApy)UTh y3en HencnpaBHbiM 0,4. X —
YHCJIO HEUCTIPABHBIX Y3JIOB.

Bapuant 3

1. CtyneHT cnan B ceccuto 3 3k3ameHa. Paccmorpum coObitusi: Al — OTIUYHAS OLIEHKA Ha
MEePBOM PK3aMeHe; A2 — OTJIMYHAS OLIEHKA Ha BTOPOM 3K3aMeHe; A3 — OTJIMYHAas OLIEHKA Ha TPEThEM
HK3aMEHe.



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

2. g GecripensiTCTBEHHOTO T0JIeTa HaJl TEPPUTOPHEH, caMOJIeT, MPUOIMKAICh K HEH, TOJaeT
[0 pajio MAapOJIbHYIO KOJOBYIO TPYIIy, COCTOSIIYI0 M3 HECKOJIbKMX To4yeK M Tupe. Haiitu
BEPOATHOCTb TOTO, YTO PATUCT, HE 3HAIOLIMI MapoIbHYIO TPYIILY, YraJbIBacT ee, IepeaaB 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 ypHaxX MUMEIOTCS YepHbIe U OeJble MIaphl; B IepBOi ypHE — 3 OenbIX, 4 4YepHBIX; BO
BTOpOM — 5 Genbix, 3 yepHbIX. VI3 mepBoii ypHBI Haymady OepyT JBa I1apa, U3 BTOPOM — OJUH IIap.
OTu Tpu 1Iapa NOMELIAIOT B TPETbIO YpHY. M3 TpeThell ypHbI BbIHMMAOT OJuH Iwmap. Haiitu
BEPOATHOCTH TOTO, YTO OH OEJIbIH.

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

[TocTpouts psii U MHOTOYTOJIBHHUK paclipeieSIeHHs] Cy4yaifHOM BeTUYUHBI X.

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

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

Beraurcnuts P(/X — M(X)/<1).

Bapuanr 4

1. [Ipou3sBeneH 3amep AuaMeTpa y Tpex BalukoB. PaccMorpum coObitus: Al — yinHa quameTpa
IIEPBOI0 BaJIMKA YAOBJIETBOPSET JOMycKaM; A2 — JUIMHA MaMeTpa BTOPOro BaJIUKa YIOBIETBOPSET
JormyckaM; A3 — [uIMHA JUaMeTpa TPEThEro BalMKa YJOBIETBOPSAET AOIYCKaM.

Onucatb coObITHs: B — nnameTp Bcex BaJIMKOB HE YAOBIETBOPSIOT aonyckam; C — TOJIBKO y
OJIHOTO BaJIMKa JIHMaMETp YAOBJIETBOPSET aomyckam; J[ — nuamerp TOJIBKO y IBYX BaJUKOB
yoBieTBopsieT AonyckaM; E — auamerp Bcex BaJIMKOB yIOBJIETBOPSET aonmyckam; I' — nuamerp no
KpaliHEll Mepe OIHOro BajlMKa YAOBJIETBOpsET aomyckam; K — nuamerp mo kpaiHel Mmepe ABYX
BaJIMKOB YJIOBJIETBOPSET JOIYCKaM.

2. YyacTHUKOB MaTemaTtudeckoi omummnuazas! (100 gen.) meTomom xepeObeBKM pa3douUiIN Ha
JB€ TPYIIbl W paccailiii 1O pa3HbIM ayauTopusiM. KakoBa BepoOATHOCTb TOTO, YTO JBOE
IIPETEHJEHTOB Ha IIEPBOE MECTO OKAXKYTCS B PA3HBIX ayIUTOPUSX?

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

4. JIBa 1aTurKa NOCHUIAIOT CUTHAJIBI B OOIMI CUTHA CBS3H, IPUYEM YUCIIO CUTHAJIOB IIEPBOTO
Y BTOPOTO JAaTYMKa OTHOCATCS Kak 3:2. BeposATHOCTb MONY4YUTh MCKAKEHHBIM CUTHAJI OT MEPBOTO
natanka 0,05, ot BToporo — 0,06. KakoBa BepoSITHOCTh TOTO, YTO HayJa4dy BHIOpAHHBIN U3 0OIIETO
KaHaja UCKa)KEHHBIM CUTHAJI TIOCTIaH MEPBBIM JaTYUKOM.

5. UcnbITyemMblit IpUOOP COCTOUT U3 TPEX MAJOHAAEKHBIX 3JIeMEeHTOB. OTKa3bl 2JIEMEHTOB 3a
HEKOTOpOe BpeMs T HE3aBMCHMBI, a X BEPOATHOCTH PaBHBI COOTBEeTCTBEeHHO P, P,, P,. Haiitn

3aKOH pacHpe/elICHNs, MaTeMaTHUeCKOe OXKHIaHWE, MOJY, TUCIICPCHIO YHUCIIa HEOTKAa3aBIIUX
anemeHTOB. [locTpouts GpyHkIHIO pacnpeaeneHus, OnpeneanTb BEPOITHOCTh TOTO, UTO OTKA3aBIINX
sneMeHToB Oyzer He 6onee n P, =0,04; P, =0,03; P, =0,02; n=1.

Kparkoe onucanue u perjiaMeHT BBITOJTHEHHSA
KontponbHast pabotra 4 BBINOJHIETCS CTYACHTAMH Ha NpPAaKTUYeCKOM 3aHsATHH 17, Ha
BBITMIOJIHEHHE Pa0OThl OTBOAUTCS 2 4aca. [Ipu BBITOJIHEHUU KOHTPOJILHON pabOThl CTYAEHTHI MOTYT
MOJIb30BAThCsl OYMaKHBIMU HOCUTENSIMH HMH(pOpManuy (KOHCIIEKTaMHU JIEKIUH M MPaKTHYECKHX
3aHATUH, CIOPABOYHBIMU MaTepHalaMH, YYeOHUKAMH, YYEOHO-METOAUYECKUMHU IOCOOHSIMU).
3arpenieHo moiab30BaThCsl MOOUIBLHBIMHU YCTPOHCTBAMHU U TAKETAMHU.



Kpurepun onenku:

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

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

4 Gana BeICTaBISIETCS CTY/ACHTY, €CJIH 3aJaHKE BBITIOJIHEHO B 00bEMe oT 80 % U BhIlIIE;

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

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

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

7.2.5. UTOroBoe TeCTHPOBAHUE
(HaumeHnosanue OYeHOUHO20 cpeoCcmsa)

Tunossle npuMepsl 3a1aHUM

Moayas 9. {uddepeHunaibHbie ypaBHEHHUs

1. OGmee pemenue muddepeHnanTbpHOro ypaBaeHus: Xy'—y = 0 umeer Buj
o y*+x*=c’
®y=Cx
o y=x*+C
1

o y=Ce*

N

. O6ee pernenne audQepeHimansHoro ypapaenus 3+ Yy~ + Yy'v1-x* =0 umeer Bux
o y=x*+C
o 1 + 1 C
Xy
oy=tglx+C)—x

® arcsinx = —\/3+y2+C

3. Ob6mree pemenue nuddepeHuanbHOro ypaBHeHus Yy'+X =0 umeer BHJT
o y=0Cx
H _ 2
o arcsinx= —J/3+y +C
® y*+x*=C’
o y=C(x*-1)

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

o y=C(x*-1)
=

o y==Ce*

o —+—=C

Xy



5. O6mee perrenne nuddepeHmanrbHoro ypaBHeHuss X+ XY+ Y' (Y + Xy) =0 umeet Bun
o 1 + 1 =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

D

[[ £(r.0)gdpdr
[[ f(r.p)drdg
[[ 1 (r.p)redrde

2. Ha obmactu D B mutockoct XOY 3amana ¢hynkuus f(X,y)>0, Toraa H f (X, y)dxdy Beipaskaer
D

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

Maccy obnactu D, ecniu cuutats, uro f(X,y) ecTs m1oTHOCTS BeriecTBa Ha obactu D
[Tnomans moBepxHocTH rpaduka pynkmn z=f(X,y) Hag obnactero D

ITnomans obmactu D

3. C nomo1ibio IBOMHOI0 MHTETpajia MOKHO HaXOUTh

M Ilnomany miockux Gpuryp

M O6béM TpéxmepHOTO Tena

O ITomraas MOBEPXHOCTH TPEXMEPHOT'O TeJia

O Maccy tpéxmepHoro Tena

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

M Maccy miockoii IiiacTuHbl



M KoopauHaThl IIeHTpa Macc IIOCKOM IIACTHHBI
M ITnomans miIocKoi IIacTHHBI
O Maccy TpéxmepHoro Tena
M O6BEM TpEXMEPHOTO TENA
Vax?

j'dx j xdy
5. IloBTopHBIi HTErpan ° X paBeH
OtBet

I I cos(x + y )dxdy

6. Eciu o6nacte D orpanmuena nmuausimu: x =0, y=T,  y=x,T0 D paBeH
® -2
o

(@)

2
1
2

-0.5

6—-x
j dx I X, y )dy
7. U3meHuTh HOp}IIIOK WHTErPUPOBAHUA IS ©
0.5y 6

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

- 0.5y

%
]'d jf(x y)dx+J.dyJ'f(x y)dx
Jz.dyjf(x y)dx

!

dy j f (x, y)dx

2y

Moayas 11. Psaabi

K kKaKoMy THITY OTHOCHTCS JaHHBIH PsiJ| 37 + Z— i(l (-D")cosnx+— ( 1)™*sin nx

n=1

=

O 3HAKOIEPEMEHHBIN P
O 3HAKOMOJIOKUTEJIbHBIN PsIJL
O (YHKIMOHATBHBIN PsJT

O CTENEHHOM Pf

© psan Oypoe

2. B psn ®ypbe paznararorcs GyHKINH, OMMCHIBAIOIIHE ...
O JHOOBIE POIIECCHI

® nepuoanYecKue MPOoIeCcChl

O MaTeMaTU4eCcKUe MPOIeCChl

O HENEepUoINYECKUe MPOLECCH

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 HEC3ABUCHUMBIMU C€CJIN
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 BBIMTPATH B pysieTKy paBHa 1/38. Urpok aenaer 190 craBok. [1o xakoi
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 cocuuTarts no opmyine bepHyiu, acumnroTHueckue GopMyIbsl AaxyT OONBIIYIO
OILINOKY.

O IUIOTHOCTH 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)

©®© BeposiTHOCTH BBIMTpaTh B KOCTH paBHa 1/6. Urpok nemaer 120 craBok. 1o kako#t Gpopmyie
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 UCTIBITAHHMN, B KOTOPBIX BEPOSTHOCTh HACTYILICHUS 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. Jlana BeiOOpKa oobeMa N: X1, X2, ..., Xn . ECIHM KaXbIi 2JIEMEHT BEIOOPKU YBETUYUTH B 5

pas, To BeIOOpOoUHOE cpearee X
A) Bo3pacTeT B 5 pa3 i BEIGOpOUHAs AUcTiepcus S 2 Bo3pacTeT B 5 pas
B) Bo3pacTer B 5 pas, a BeIGOpouHas aucrepcust S 2 yenmuuutes B 25 pas
C) Bo3pacreT B 5 pa3, a 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, S22 =16, Y =59, S, ?
= 25. IIpu ypoBHe 3HaunMoctu o = 0,05 npoBepseTcst TUIIOTE3a O PABEHCTBE T€HEPATbHBIX CPETHUX



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

A) He mpoxoauT

B) nHyxHbI Tabuel 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 pacripesenenne 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 Ciay4ailHO
OpolleHHas TOYKa MomnajieT Ha OTpe3oK [3, 4]. Torna MOXKHO yTBEpK1aTh, UTO

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

B) P2>P1 D) P1>P2

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

Kpurepun onenku:

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

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



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

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 3




BOHPOCLI K 9K3aMEHY

Kakue ypaBHenus HasbiBatotcs quddepenunanbabiMu. [pumep.

Uto Ha3pIBaIOT pemeHneM auddepennnansHoro ypasaenus. [Ipumep

UTo Ha3pIBAIOT HAYAIBHBIMH YCIOBUAMHU Uit nuddepeHnpansioro ypasaenus. [Ipumep

UTo Ha3BIBAOT OOITUM pemeHueM s AuddepeHInaIbHOTO YPaBHEHHS (N-0T0 MOPSIIKa)

Teopema Komm o cymectBoBanuu pemenus nuddepeHaabsHoro ypaBHeHus 1-oro nopsiaka

Juddepennmansupie ypaBHeHus 1-0ro nopsijKa 1 METObl OTBICKAHUS UX PEIICHUS:

Juddepennnanbaplie ypaBHEHHsT 2-0r0 MOPSIKA, JOMYCKAIONIME NOHMWKEHUE MOpsaka 1-oro
TUIIA U METOJ, OTBICKAHMsI UX PEILICHHUS.

Juddepennnanbuble ypaBHEHUS 2-0r0 MOPAJKA, JOMYCKAIOUIUME MOHUXKEHHE MOpsaKa 2-0ro
TUIIa 1 METOJI OTBICKAHUS UX PEIICHUS.

JuddepeHunansupie ypaBHEHHUS 2-0T0 MOPsAKa, TOMYCKAIOIIME MOHMKEHUE TOopsaKa 3-ero
TUIIa 1 METOJ OTHICKAHUS UX PEIICHUS.

10

Jlunelinple ofHOpOAHBbIE AUpQepeHnnanbHble ypaBHEHHS N-Or0 IOpsJKa, CBOMCTBa €ro
[pelIeHU.

11

Ctpykrypa obmero pemenust JIOJY n-oro nopsika.

12

OmnpeneneHue JHUHEHHON 3aBUCUMOCTH (YHKUUH. YCIOBUS JMHEWHOW 3aBUCUMOCTH U
ITMHEIHON HE3aBUCUMOCTH JBYX QYHKIUIL.

13

Omnpenenurens BpoHCKOro u ero cBOiCTBaA.

14

JluHeiHble oHOpOMHBIC MU((dEepeHIIMATBHBIC YPAaBHEHUS BTOPOTO IMOPSIKA C TMOCTOSHHBIMU
Kod(puImeHTaMu.

15

CrpykTypa 0011ero pemeHus TMHEWHBIX 0JTHOPOJHBIX TU(GEpeHIINaTbHBIX YPaBHEHHS BTOPOTO
nopsiika ¢ HOCTOSHHBIMU K03 uiimenramu.

16

XapaKTepuCTUUECKOe ypaBHEHUE JUIsl JIMHEHHBIX OJTHOPOJIHBIX AU (HepeHInaIbHBIX YpaBHEHHS
BTOPOT0 MOPSAKA C MOCTOSHHBIMU K03 puiineHTamu.

17

Bug oOmero pemeHus: JUHEHHBIX OJHOPOIHBIX AU(D(EepeHLIHATBHBIX ypaBHEHHUS BTOPOTO
MOpSAJIKA C MOCTOSHHBIMU KOA(PPUIIMEHTAMH JJIsl CITy4aeB, KOI/1a KOPHU XapaKTEPUCTUYECKOTO
ypaBHEHMs e CTBUTENIbHBIE PA3IMUHbIE YHCIIA.

18

Bun olmiero pemieHus JMHEHHBIX OAHOPOJHBIX U EpPEHIMATBHBIX YPaBHEHHUSI BTOPOTO
[opsika ¢ MOCTOSIHHBIMU KO3()(UIIMEHTaMH ISl CIy4aeB, KOIJla KOPHU XapaKTepUCTUYECKOTO
YpaBHEHUs JEHCTBUTEIBHBIE OJIMHAKOBBIEC YUCIIA.

19

Bug oOmero pemieHus JTUHEWHBIX OJHOPOIHBIX AH(DdepeHlnanbHbIX ypaBHEHHsSI BTOPOIO
MOpSAJIKA C MOCTOSHHBIMU KO3 PUIIMEHTaAMH JJIsl CITy4aeB, KOI/1a KOPHU XapaKTEPUCTUYECKOTO
YPaBHEHHUsI KOMIUIEKCHBIE YHCIIA.

20

Jluneitnble HeogHOPOIHBIE AU(depeHIInaTbHble YPaBHEHUS N-0T0 MOPSAKa.

21

CtpykTypa 0o011ero pemeHus JHHEHHBIX HEOTHOPOIHBIX NU(pepeHInaNbHbIX YpaBHEHHS N-0r0
[opsiaKa.

22

Meton Bapuaii Mpou3BOJIbHBIX MOCTOSHHBIX JUISl OTHICKAHUSI YaCTHOTO PELICHUs TMHEHHOTO
HEOTHOPOAHOTO M HepeHIINaTBHOI0 YPaBHEHUsI BTOPOTO MOPSIIKA.

23

[TpaBas yacth cnenmansHoro Bunaa JIHJY 2-oro nopsiaka ¢ mocTOSTHHBIMEU KO3 UITMEHTAMH.

24

Metox HeonpeelneHHbIX K03((OUIIMEHTOB 1751 OTHICKAHHUS YACTHOTO PEIIEHUs] HEOAHOPOIHOTO
muHEetHOTO U] PepeHIInanbHOro ypaBHEHHsI BTOPOTo MOpsiIKa ¢ MPaBOi 4acThio CHIEUAIBHOTO
BHIA.

25

Uro Takoe umcnoBoi psa. Ilpumep. Uto HaswpiBaeTcs cymmoil psna. Kakoil psa HaszbiBaeTcs
CXOIAIMMCS, KaKON pacxoasmuMcs. beckoHedHast reOMeTprudecKas MPorpeccus U ee cymma

26

HeoOxoIuMblii IPU3HAK CXOIMMOCTH YHCIOBOTO psiga. Kak ero MoXHO HCHOIB30BaTh IS
MCCIIeOBaHMS CXOMMOCTH Psijia

27

I[OCTB.TO‘IHI:IG MNPpU3HAKHU CXOJUMOCTH PAOOB C TMOJOXUTCIbHBIMU YJICHAMU (CpaBHeHHH,

Jlamambepa, paTuKanbHBIA, HHTErpaTbHBIN). [IprMepbl




28

3Hakouepenyronmecs psanbl. Teopema JleiOHuma u €€ WCHOMb30BaHUE TSI NMPUOMKEHHBIX
BEIYUCIICHUUN CYMMBI pdaa

29

3HaKOHCpCMCHHBIC PAAbL. Z[OCTaTOLIHBIe IIPpU3HAKKU CXOJHUMOCTH. AOconroTHas u YCJIOBHAA
CXOOUMOCTb

30

CTeneHHOU PAa. I/IHTepBaJ'I CXOAUMOCTH CTCIICHHOI'O psAad, paanyC CXOAUMOCTH, KaK €TI0 HaWTH

31

Psinp1 Teitnopa u Maknopena s Gyakun f(x). Ipumepst st gysknuit: cos(x), sin(x), In(1+x),
exp(x).

32

lcrionb30BaHKe PsIIOB AJISl BEIYMCICHUN MPUOIMKEHHBIX 3HaYeHUIH (QYHKIUN U ONpeIeIeHHbBIX
MHTETPAJIOB C 33JITaHHON TOYHOCTBIO

33

Tpuronomerpuueckuii psaj. Kosdduruenter dypoe, psag Oypwe 11 GyHKINNE ¢ TEPHOJIOM 2 T

34

Paznoxenne B psj Pypbe YETHBIX U HEYETHBIX NEPHOIMUECKUX (QYHKIUN

35

DyHKIIMOHATBHBINA psif. O0IaCTh CXOUMOCTH Psijia.

36

CBolicTBa CTEIIEHHBIX pAaoB

37

lcnionp30BaHue pSAAOB s OTBICKAHUS TNPHOMIKEHHBIX pemieHuid audepeHnruantbHbIX
ypaBHEHUH

38

Ycnoue Aupuxie i GQyHKIun

39

Y crnoBue cxogumoctu pana Oypbe k QyHKIMH, 111 KOTOPOU OH 3amiCaH

40

Koaddunuentsl Oypre, psan Oypoe s pynkuumii ¢ nepuogom T

41

Paznoxenne B psag Pypre HeeproANIECKUX QYHKIUH

42

OpTtoronanbHble Ha OTpe3ke [a; b] pynkuun

43

DopMyIibl KOMOMHATOPUKHU

44

Uro Ttakoe wucmeitanue, coObithe. [Ipumep. Kakwe coObITHS Ha3BIBAIOT CIyYailHBIMH,
TOCTOBEPHBIMH, HEBO3MOXKHBIMU. [Ipumep

45

Kakue coOBITHSA HA3BIBAIOT HECOBMECTHBIMU, HE3aBUCUMBIMU. HpHMep

46

Uto Takoe cymMMa COOBITHI, Tpon3BeaeHue coobITuil. [Ipumep

47

Kakue coObITHS Ha3bIBaIOT MPOTUBOIIONIOKHBIMU. [Ipumep

48

Uto Takoe moaHas T'pyIiIia coObITHii. UTO Takoe QJICMCHTAPHBIC UCXOAbI NCTIBITAHU. HpHMep

49

UTo Takoe OTHOCHTENIbHas 4acToTa CO6LITI/I}I, B 4€M 3aKJII0YaeTCid CBOMCTBO YCTOﬁqHBOCTH
OTHOCUTCIIbHBIX YaCTOT, YAaCTOTHOC OMPECACIICHUEC BEPOATHOCTH COOBITHS

50

Knaccrnyeckoe onpezeneHe BeposiTHOCTH coObITusi. [Iprmep. CBoICTBa BEPOSTHOCTH COOBITHS

51

YcioBHas BEpOsATHOCTh. BepodaTHOCTh npousBeneHUs coObITH. BeposaTHOCTH nmpousBeaeHus
He3aBHCUMBIX coObITHI. [Tprmep

52

BeposiITHOCTH CyMMBbl HECOBMECTHBIX COOBITHI. BepoATHOCTH CyMMBI COBMECTHBIX COOBITHI.
[ IpuMepsl

53

HOBTOpHHC HC3aBUCHUMBIC HCIIBITAHHA. <DopMyJ1a BCpHleJII/I.

54

AcUMITOTHYECKHE (POPMYIIBI.

55

Cryuvaiinas BenmuunHa. JIMCKpeTHbIE M HEeNpephIBHBIE cayvaiiHble BeTnuuHbl. [Iprmep

56

3aKOH pacnpeeneHust JUCKPETHOM ciiydaiiHON BennuuHsl. [Ipumep

57

UrcaoBbie XapPaKTCPUCTUKHU CJ'Iy‘-I&fIHBIX BCIINYHH (MaTeMaTI/I‘—IeCKOC OXHNJaHUE, OUCIICPCUA,
CPCAHCC KBAPATUUICCKOC OTKJIOHCHI/IC). Yro onu XaPaAKTCPUZYIOT U KAKOBEBI X CBOMCTBA

58

Kak HaliTh MaTeMaTnyecKoe 0KMIAHNE U TUCIIEPCUIO TUCKPETHOM CIIy4ailHOM BEIVMYHHBI

59

DyHKIUS pacripesiesieHust BeposiTHocTel F(X) M iioTHOCTh pacnpeaeneHus BeposTHocTel f(x)
HEMIPEPBIBHON CIIy4allHON BEJIMYMHBI, UX CBOMCTBA

60

MaTteMaTH4eCcKOe OKHIaHUuE U JUCTICPCUS HCHpCpLIBHOfI cnyqaﬁHoﬁ BCJIIMYHHBI

61

Kak HaliTH BEpOSATHOCTh TOMAJaHUS CIy4ailHOW BEIMYMHBI B 3aJ[aHHBIA WHTEpBAJ, €CIH
M3BECTHA TUIOTHOCTH pacipeiesieHusi BeposTHOCTel f(x). UTo reoMeTpruvecKy BhIpaKaeT 3Ta
BEPOSITHOCTh

62

HopManbHblli  3aKkOH pacmpezenieHusi, TpaduK IUIOTHOCTH PpaCHpeleieHHs, YHUCIOBbIE

XapaKTePUCTHKH




Kak HalTH BEpPOSTHOCTH TOrO, YTO CIIy4yallHas BEJIWYMHA C HOPMAJIbHBIM 3aKOHOM
63 |pacmpenencHUs IPUMET 3HAYCHUE MEHBIIE 3aJAHHOTO X1; OOJBIIIE 3aIaHHOTO X2; HA HHTEPBAJIE]
(X1, X2) ¢ momompo GyHkiuu Jlammaca
64 ['eHepanbHas U BBIOOPOYHAS COBOKYITHOCTH, KaKasi BHIOOpKa HA3bIBACTCS PENPE3EHTATUBHOMN U
KaK ee MOJIYYUTh
Kakne OIleHKM HA3bIBAIOTCS HECMEUICHHBIMH, COCTOATENbHBIMUA. UTO SBISETCS HECMEUICHHOM
67 |oleHKOW MaTeMaTHYECKOTO OXKUJIaHUS, IUCIEPCHU M KaK MX BBIYHCIHTH 10 BBIOOPOYHBIM
TAaHHBIM
66 Kakast 3aBUCHMOCTb MEX/1y BEJIMYMHAMH HA3bIBACTCS CTATUCTHYECKOM, KaKasi KOPPEISIIHOHHOM.
[Tpumep Ha rpadukax pacceHBaHM
67 JlOBepUTEIIbHBII WHTEpBal JMJII BEPOSTHOCTH COOBITHS, MAaTEeMAaTHUYECKOTO OXKHUIAHUS,
criepcuu.
7.3.2. Kputepuu 1 HOPMbI OLlEHKH
®opma
NpOBeIeHUsI
Cemectp . Kputepuu u HOpMBI OLIEHKH
MPOMEKYTOYHOM
aTTecTaliu
Crynent Habpan 80 u 6onee
0aJIJIOB, paCCYUTAHHBIX 10
dopmyne: (Cymma GamioB mo
BCEM yUCOHBIM MEPOTIPHSITHSIM,
COTIIUIHOY NPEyCMOTPEHHBIM B Kypce +
pe3yabTaThl UTOTOBOTO
TECTUPOBaHUs), pa3aesi€éHHas Ha
2. K nonydyeHHOMY pe3ynbTaTy
npuOaBIIsA0TCs OOHYCHBIE OAIIBI.
Crynent Habpan ot 60 10 79
0aJIoB, paCCYUTAHHBIX IO
dbopmyne: (Cymma 6aioB 1o
BCEM yUEOHBIM MEPOIPHUSITHSIM,
«XOPOIIO» MPEeTyCMOTPEHHBIM B Kypce +
pe3yNbTaThl UTOTOBOTO
Dk3aMmeH (1o TECTUPOBaHU), pa3Jesi€HHas Ha
3 HAKOIHUTEIILHOMY 2. K monydeHHOMY pe3ynbTaTy
pEUTHHTY) MpUOaBJISIOTCS OOHYCHBIC OaJITbI.

Crynent Habpan ot 40 10 59
0aJIJIOB, paCCYUTAHHBIX 10
dopmyne: (Cymma GamioB Mo
BCEM YYEOHBIM MEPOIIPHSTHSIM,
«yIIOBJIETBOPUTENBHO» | IPEAYCMOTPEHHBIM B Kypce +
pe3yIbTaThl UTOTOBOTO
TECTUPOBAHUS), pa3/ieNE€HHas Ha
2. K nosryueHHOMY pe3yJsbTary
npubaBIIsAtOTCs OOHYCHBIE OAIIIBI.
Crynent Habpan meHee 40
0aJIoB, paCCYMTAHHBIX IO
dbopmyne: (Cymma 6amioB 1o
BCEM Y4E€OHBIM MEPOIIPHUITHUSM,
PeyCMOTPEHHBIM B Kypce +
pe3yabTaThl UTOTOBOTO

«HCYOOBJICTBOPUTECIILHO»




Cemectp

dopma
NpoBeIeHus!
NMPOMEKYTOYHOM
arrecTaumu

Kpurepuu u HopMbI OLIEHKH

TECTUPOBaHUs), pa3fe€HHas Ha
2. K nonyyeHHOMY pe3yabTaTy
pUOaBIIAIOTCS OOHYCHBIC OB




8.1. Obsi3aTe/ibHAA JTUTEPATYypa

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

Ne
n/n

ABTOPBI, COCTABUTEH

3arsaaBue (3aroJioBoK)

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

I'ox n3nanus

KoaudecTBo B
HAY4YHOH
ounodmnoTeKe /
HaumenoBanne 96C

[umaues B.C.

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

YyeOHUuK

2019

OBC
“ZNANIUM.COM”

Pxesckuii C.B.

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

VueOHuk

2018

OBC
“ZNANIUM.COM”

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

MaremaTuka : yueb. nocobue /

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

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

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

YuyebHoe mmocodue

2019

ObC
“ZNANIUM.COM”

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

Martemartuka B mpuMepax u 3agadax : yue0.
nocobue / O.M. Jlertsapesa, JI.H.

YuebHoe rmocobdue

2019

ObC
“ZNANIUM.COM”




Tun (yueOHuK, yueoHOe

KoanuyecTBO B

Ne nocodue, yue0HO- HAYYHOI
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3nanus
n/n MeToAnYecKoe mocooue, ounodmnoTeKe /
NPAKTHKYM, AP.) HaumenoBanue 3bC
Huxonosa I'.A., Kypbenko, I'.A. Hukonona, H.B.
Hukonosa H.B., Hypuesa | Hukonosa, C.H. HypueBa. — Mockaa :
C.H. NHOPA-M, 2019. — 372 c. — (Bsiciuee
oOpaszoBanue: bakanaBpuar). - Tekcr :
anexkTpoHHsbId. - URL:
https://new.znanium.com/catalog/document?
10=327833
8.2. JlonosiHuTEIbHAS JIUTEPATypPa
Tun (yueOHuk, yuedHoe KOHH%CTEO i
HAY4YHOM’
Ne nocooue, yueoHo-
ABTOpBI, COCTABUTEH 3ariaBue (3aroJ1I0BOK) I'ox u3panus ondmorexe /
n/n MeTOoAnYEecCKoe mocoomne,
NpAKTREYM, Jp.) HaumeHoBanue
il IBC
1 | Kysnenos JLA. COOpHUK 3a/1aHUI1 IO BBICIIEH MaTeMaTHKe. Y4ebGHOe mocobue 2015 3BC
TunoBsle pacyeTsl : yueOHOe mocodue / “Jlanp”
JLLA. Ky3nenoB. — 13-e u3n., crep. —
Cankr-IlerepOypr : Jlans, 2015. — 240 c.
— ISBN 978-5-8114-0574-9. — TekcrT :
3JIEKTPOHHBIN // DNEeKTPOHHO-ONOInoTeYHas
cucrema «Jlanpy : [caiT]. — URL:
https://e.lanbook.com/book/4549 (nata
oOpamenus: 25.10.2019). — Pexum
JIOCTYTIA: JIIsl aBTOPHU3. MOJIb30BaTeNIeH
2 | ®wmnoBa E.E., Cepreea | Maremaruka: Yuebnoe nocobue / E.E. Y4eOHoe mocobue 2015 3BbC
J.B., Cnobdonckas 1.H. ®dwummmora, 1.B. Cepreesa, “ZNANIUM.CO
N.H.Cnob6oxackas - Bonorga: BUITD ®CUH M”

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




Tun (yueOHuk, yueoHoe

KoaunuecTBO B

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

ap.].

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




8.3. Ilepeuennr nmpodeccuoHaJBHBIX 0a3 JAHHBIX M MH(GOPMAIMOHHBIX CIPABOYHBIX
cucTeM

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

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

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

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

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

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

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

8.4. [lepeuenb nporpaMMHOro odecrneyeHust

0 PexBu3uTHI 1O0rOBOpPa

N HanmenoBanue I10 o . P

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

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

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0MHETOB, 1a0opaTopuii, MACTEPCKUX U

Ne ApP. 00bEKTOB ISl IPOBEACHUS

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

padoThl o0y4yaoumxcs (HoMep ayAuTOPHH)

Ilepeuenb 0CHOBHOTO 000pPYAOBAHMSA

Y4ueOHast ayauTopust Ui mpoBeeHns 3aHsITiid | CTONBI  YICeHWYECKHE JIBYXMECTHBIE U
JIEKIIMOHHOTO THMA. YuyeOHas ayauTopus s | TPEXMECTHbIE (MOHOOJIOKN), CTOJ
MPOBEJCHUS 3aHITUA CEMHUHApPCKOTO THUIMA. | MPENo1aBaTeIbCKUH, CTYJ
VYuyebHast ~ ayauTopus UL KypCOBOTO | IPENoJaBaTelIbCKUM, JOcKa ayAuTOpHas
MPOEKTUPOBAHUS  (BBIMOJIHEHHUS] KYPCOBBIX | (MeJOBast)

pabot). YuebHast ayauTOpHs JJIsl IPOBEIACHUS
TPYTITOBBIX " WH/INBHyaTbHBIX
KOHCYNIbTallMi. YueOHas ayauTopus Jjs
NIPOBE/ICHUS 3aHATHHA TEKYIIEro KOHTPOJIS U
npomexxyrouHoit arrectaruu (I'-440)

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

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




n/n

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

Ilepeyenb 0CHOBHOTO 000pPYAOBaHMS

IPOBE/ICHUSI 3aHATHI TEKYLIEro KOHTPOJIS U
npoMexxyrouHoi arrecranuu (I'-405)

[TomerieHne i1 CaMOCTOSITENBHONW pPabOThI
cryaentos (I'-401)

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