MUHMCTEPCTBO HAYKH 1 BBICILIEI'O OBPA3OBAHMS POCCUMCKOM ®EJIEPALIMNA
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Cemectp 3

dopmMa KOHTPOJIA | DK3aMEH Hroro
Bua zansaruii
Jlexuun 34 34
JlaGopaTopHble
[IpakTnueckue 34 34
IIpoMexyTouHas aTTecTalus 0,35 0,35
KonTaktHas pabora 68,35 68,35
CamocTosiTenbHas paboTa 112 112
KoHTpob 35,65 35,65
Hroro 216 216
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JIOLIEHT, JTOIEHT, K.1.H. KpsioBa C.A.
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Pabouas nporpamma aucuuiuinHel coctaBieHa Ha ocHoBaHuu ®I'OC BO u yyeGHOro ruiana
HanpasyieHus: noaroroBku 13.03.02 DnexTposHepreTuka U 3NEKTPOTEXHUKA

Cpok neiicTBus padoueii mporpaMMebl AMCUHUIIHHBI 10 «31» aBrycra 2024 r.

COI'NTACOBAHO

3aseaviommii kabeapol "DaekTpocHa0XKEHNUE U DIEKTPOTEXHUKA"

« » 20 I. B.B. Baxguna
(noonucw) (U.0. Damunus)

YTBEPXIEHO

Ha 3acemanuu kadenpel  "Beiciias MmaTemMaTuka U MaTeMaTH4ecKoe oOpa3oBaHue”

(mporokon 3acenanust Ne 2 ot «12» centsiops 2019 r.).



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
AUCHUIUIMHBI, TMOATOTOBHUTL K H3YUYCHHUIO U IMPUMCHCHUIO MATCMATHYCCKUX MCTOIOB B
poeCcCHOHATIBHON JEATEIbHOCTH, K CAMOCTOSATEIILHOMY H3yYCHHIO TE€X Pa3/elioB MaTeMAaTHKH,
KOTOPBIE MOTYT MOTPEOOBATHCS JOMOJIHUTEILHO B MPAKTUYCCKONH M HCCIIEI0BATEILCKOW paboTe;
bopMUpOBaHHE  MATEeMaTHYECKOTO, JIOTMYECKOTO W aJrOPUTMHUYECKOTO  MBINUICHHS U
MaTeMaTHYECKOH KyIbTyphl OaKagaBpa.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

JIMCIMIUTMHBI ¥ TPAKTUKHA, HA OCBOCHUU KOTOPBIX Oa3upyercs MaHHAs TUCIUILIMHA!
"Bricmasg marematuka 1", "Briciias marematuka 2",

JIMCIMITIMHBL ¥ TPAKTHKH, TSI KOTOPBIX OCBOCHUE JaHHOW IUCHUIUIMHBI HEOOXOIMMO KaK
npenuectsyromiee: "Pusnka”, "TeopeTuueckrie OCHOBbI MJIEKTPOTEXHUKHU".

3. Ilinanupyembie pe3yJibTaThl 00y4YeHUs

dDopmupyeMbie U
KOHTpPOJIUpYyeMble
KOMIeTeHIUH
(Ko ¥ HAMMEHOBAHUE)

NuaukaTopsl 10CTHXKEHUS
KOMIIeTeHIH i
(Koa 1 HAMMEHOBaHUE)

Inanupyemble pe3yJibTaThl
o0yueHmust

OIIK-3. Cnocoben

OIIK-3.3 IIpumenser

3HATh:

MIPUMEHSTh MaTeMaTHYeCKUH armapar 1. OcHOBHBIE TOHATUS MAaTEMaTHKH,
COOTBETCTBYIOLIHH TEOPHH PSII0B, TEOPUU METO/bl peLIeHMs 337ad, a TaKkKe HuX
¢busnKo- g hepeHINaTbHBIX MPUJIOKEHUS B TMpodecCruoHaTbHBIX
MaTeMaTHYeCKUn YPaBHEHMH, ONIEPALMOHHBIX | JUCLMIUIMHAX, METOJIbl cOopa aHaiau3a
anmapar, METO/bI HCYUCIICHUH, TEOPUHU 1 00paboTKH MHPOpPMAIUH.

aHanusa u BEPOSATHOCTEN U 2. MeTtonibl pelieHus: MaTeMaTHYeCKUX
MO/JICIIUPOBAHUS, MaTeMaTH4eCKOM 3aJad 0 YHUCIOBOTO WIJIH JIPYrOro
TEOPETUYECKOro U CTaTUCTHKH Tpebyemoro pesynpTata (rpaduka,
skcnepumentaibHoro | OIIK-3.4 [Ipumensier (dbopMyIIbI U T.I1.)

HUCCIENOBAHUS TIPU MaTeMaTHUYECKUW anmnapar 3. Mertoibt peueHni
peleHnu YHCJICHHBIX METO/I0B Qg depeHIraIbHbIX ypaBHEHHUH,
po¢eCCUOHATIbHBIX WCCIIEIOBAHHS YHCIIOBBIX "
3aj1a4 (YHKIMOHATBHBIX  PSJIOB, OCHOBHBIE

IIOJIOKEHNST TEOPUH BEPOSTHOCTEN H
MAaTE€MaTHYECKOU CTaTUCTUKHU.

YMmeThb:
1. PeH_IaTL THUITIOBBIC MATCMATHYCCKHEC
3aJ1a4uu
2. CaMOCTOSITeJ'H)HO MaTeMaTU4YCCKU
KOPPEKTHO CTaBUTh
€CTECTBCHHOHAYYHbIC 3a1a4u,

MPOBOJIUTh CTPOTHE MaTeMaTHUYECKHUE
paccyxIeHuUs.

3. OnepupoBath  aOCTPaKTHBIMHU
00bEKTaMH U KOPPEKTHO MCIIOIb30BaTh
MaTEMaTHYeCKUE TIOHSITHS CHMBOJIUKY




DopmupyeMbIe H
KOHTPOJIHpYeMble
KOMIIeTeHIUH
(Ko 1 HAMMEHOBAHUE)

NHaukaTopbl 10CTHKEHUS
KOMIIETEeHIH i
(Kox ¥ HAMMEHOBAHUE)

ILiianupyembie pe3yJabTaThl
o0yueHust

JUIL BBIPQKEHUS KOJMYECTBEHHBIX MU
Ka4eCTBEHHBIX OTHOIICHHH 0OBEKTOB.
4. TlepeBOANTb MHKCHEPHBIC 3aa4YH C
OIMCATENIFHOTO  53bIKa  Ha  SI3BIK
MaTeMaTHUKH, TMPUMEHATH  METOJbI
MaTeMaTHYECKOTO aHanM3a TSt
pelIeHHs] MHKEHEPHBIX 33134

5. Pemats MPOCTEHUIIINIA
muddepeHranbHbIe YpaBHEHUS,
WCCIIEI0BaTh HAa CXOIUMOCTH DSIbl,
HAXOJUTh YHCIIOBBIE XapaKTEPUCTHKH
CITy4allHBIX BEJIUYHH.

Baaners:

1. MeTogamu MaTEeMaTH4YECKOI0
OITMCAHHS THIIOBBIX 3a7a4 i
HMHTEpIpeTaIuu MOJIy4YEHHOTO
pe3yibTara.

2. Crocobamu HarJIAJHOTO
rpagu4IecKoro MIPEACTABICHUS
PE3yIbTAaTOB MCCIICJOBAHUS.

3. Haspikamu MIPUMEHEHUS
COBPEMEHHOTO MaTeMaTH4eCKOI0
WHCTpYMEHTapHst JUIST pereHus
MaTEeMaTHYSCKUX 3a7a4

4, MaremMaTHu4ueckoi JIOTHKOM,
HeoOXomuMol s (OpMHUpPOBaAHUS
CY)KIEHHA TI0  COOTBETCTBYIOIIHMM
poecCHOHATBLHBIM MTpobJieMaM




4. CTpyKTYypa M coJepKaHue TUCHUILIMHBI

Bun

®opMbI TEKYLIET0

. HaumeHoBaHue TeM 3aHATHI Oobem, KOHTPOJIA
Monayasb (pa3agen) | y4eOHOM . Cemectp banabl | UHTEepaKkTHB, 4.
PaGOTbHI (yueoHOii padoThI) q, (HauMeHOBaHHUe
OLICHOYHOI'0 CPeACTBA)
Monyns 9. Jlex 1 Juddeperunanbabie ypaBHEHHS 3 2 -
Jluddepenunanbuble HEPBOTO MOPSAIKA, OCHOBHBIE TIOHATHSL.
YpaBHEHHS YpaBHEHUS C Pa3ACISIOIUMUCS
HEPEMEHHBIMH.
Monyns 9. Cp JY B nonsbix quddepeHnmanax, 3 28 -
Jluddepenunanbuble OJTHOpOJIHbIE, THHENHbIe, bepHyu.
YpaBHEHUS JoAay. JIHY.
Monyns 9. Ip1l VYpaBHeHUs C pa3aeisOMIMMUCS 3 2 -
Jluddepennmanpabe NIepEeMEHHBIMA
ypaBHEHUS
Monyns 9. Jlek 2 Onnopoausie auddepeHnaIbHbe 3 2 -
Jluddepennmanpabie ypaBHEHHsI. Y paBHEHHUSI B TTOJTHBIX
YpaBHEHUS muddepennmanax. Jlunelinse Y.
YpaBHeHus bepnyium.
Monayns 9. Ilp 2 Pemenue /Y B monHbIx 3 2 -
JnddepenunanbHbig muddepeHnmanax, oAHOPOAHbIE,
YpaBHEHUS JIVHeNHbIe, bepHym.
Moy 9. Jlek 3 Y, nomyckaromue MmoHMKEHNE 3 2 -
JluddepennunanbHbie nopsiaka. JIOAY. Pemenune JIHAY
ypaBHEHUS MetoqoM Jlarpanxa.
Monayns 9. Ilp 3 Pemenue /Y BTOporo nopsaka, 3 2 -
JluddepernmanpabIe JIOITYCKAFOTIUX MTOHKESHUS TIOPSI/IKA.
YpaBHEHUS Pemenne JIOAY
Moy 9. Jlex 4 Pemenue JIHAY ¢ nmpaBoii 9yacThio 3 2 -
JluddepennunanbHble CHeHaTbHOTO BUJIA.

ypaBHEHUS




Bun

®opMbI TEKYLIET0

. HanmeHoBaHMe TeM 3aHATHH Oo0mbem, KOHTPOJIA
Monayasb (pa3agen) | y4eOHOM . Cemectp banabl | UHTEepakTHB, 4.
paGoThi (yueOHOii padoThI) q, (HauMeHOBaHHUe
OLICHOYHOI0 CPeJCTBA)
Momyns 9. IIp 4 KonTponpnas padora 1 mo teme 3 2 25 - Konrtposnbnas padota 1
uddepennmaibabie "uddepeHunanbHple ypaBHEHUS " o TeMe
YpaBHEHUS "luddepeHnnaipHbIe
ypaBHEHHUS .

Monyns 10. Jlex 5 OpuruHansl 1 UX U300paKeHUS. 3 2 -
OrnepaliuoOHHbIC [IpeoOpazoBanue Jlamnaca. Haxoxaenue
MCUMCTICHUS OpUTHHAJA 10 u300paxeHuo. TeopeMbl

pa3noKeHus
Monyns 10. Cp OpuruHaib! 1 H300pasKeHHMSL. 3 28 -
OnepauoHHbIE [TpeoOpazoBanue Jlamnaca. Pemenue
VICYUCIICHUS nuHenHbIX Y U cucteM onepauroHHbIM

METOOM.
Monys 10. Ip 5 CgoiictBa mpeoOpa3zoBanus Jlamaca. 3 2 -
OmnepaloHHbIE Tabnuia OpuruHaIOB U U300paXKEeHUH.
MCUMCIICHUS
Monyas 10. Jlex 6 OnepannoOHHBINA METOJ peIICHUS 3 2 -
OmneparoHHbIE JUHEHHBIX TU(depeHInaTbHbIX
VICUUCIICHUS YPAaBHEHUH .
Monyas 10. IIp 6 Pemenne nuHenHbIX 3 2 -
OrnepanoHHbIE muddepeHIMATBHBIX ypaBHEHUI
MCUMCIICHUS OTIEepaLlMOHHBIM METOJIOM
Monyas 10. Jlex 7 OnepanoHHBIN METOJ pEIICHUS CUCTEM 3 2 -
OmnepaloHHbIE JUHEHHBIX TU(PepeHITnaTbHBIX
VICUUCIICHHUS YpaBHEHUM.
Monyas 10. IIp 7 KonrtponbHas pabora 2 o Teme 3 2 25 - KonTtponsHas padora 2
OrnieparinoOHHBIC "OnepanoHHbIe HCUNUCTEeHU" o Teme "OnepanuoHHbIe

MCUYNCIICHUA

ncuuciaeHus"




Monayasb (pa3ae)

Bun
yueOHoi
padoThI

HaumeHnoBanue TeM 3aHATHH
(yueOHOii padoThI)

Cemectp

Oo0nbem,

Baniabl

HNHTepakTHB, 4.

®opMbI TEKYLIET0
KOHTPOJIA
(HauMeHOBaHUe
OLICHOYHOI0 CPeJCTBA)

Monyns 11.

Pannl

Jlex 8

Uucnossie psiibl. CXOAMMOCTD YUCIOBBIX
psanoB. HeoOxoaumplid mpu3HaK
CXOJMMOCTH.

Monyns 11.

Psannr

IIp 8

JlocTato4yHble IPU3HAKU CXOUMOCTH
psnoB. CXoauMocCThb
3HaKo4epenyrommxcs psanos. [Ipuznak
JleliOHMLIA.

Monyns 11.

Psanwr

Jlex 9

OyHKIMOHANbHbBIE psAbl. CXOAUMOCTb
CTETICHHBIX PsIOB. IHTEpBaN U paauyc
cxonumoctu. Psin Teitnopa (Makiopena)

Monyns 11.

Psanel

Cp

YucnoBbie U GYHKIIMOHATBHBIC PSIIBIL.
[Ipu3Haku cXO0IUMOCTH, 00JIaCTh
cxoauMocTu. Psnsl Oypee.

28

Monyns 11.

Psaner

Haxoxpaenue obaactu cXoquMocTu
CTENEHHOT O psia. PaznoxeHue
HEKOTOPBIX dJIEMEHTApHBIX (YHKIUHI B
psan Teinopa-Maknopena.

Monyns 11.

Psannr

Jlex 10

Pan @ypee. Teopema lupuxie.

w

N

Monyns 11.

Psaner

IIp 10

Pasnoxenne B psag @ypre 4ETHBIX,
HEYETHBIX, 2 T IEPUOANIECKUX

G yHKIIHIA.

Monyns 11.

Psaner

Jlek 11

Paznoxxenue B psin @ypbe QyHKIMIMA
IIPOU3BOJIBHOTO NIEPHOAA.

Monyns 11.

Psannl

Ip 11

Konrponsnas padora 3 no teme "Psinpr".

25

KonTtponbHas padora 3
o teme "Paner".




®opMbI TEKYLIET0

Bux . HaumeHoBaHue TeM 3aHATHI Oonbem, KOHTPOJIA
Monayasb (pa3agen) | y4eOHOM . Cemectp banabl | UHTEepakTHB, 4.
paGOTbHI (yueOHOii padoThI) q, (HauMeHOBaHHUe
OLICHOYHOI0 CPeJCTBA)
Monynb 12. Teopus | JIek 12 Cayvaiinbie COOBITHSI, OTIepaluy B 3 2 -
BEPOSTHOCTEH U asreOpe coOBITHI, BEPOSATHOCTH
MaTeMaTH4yecKas COOBITHS, CBOMCTBA BEPOSITHOCTH
CTaTUCTHKA coObiTus [IpaBuiia BEIYMCICHUS
BEPOSITHOCTEH. DIIEMEHTHI
KOMOWHATOPHKH.
Monynb 12. Teopus | IIp 12 Cnyuaitnsie coObiTus. Knaccuueckoe, 3 2 -
BEPOSTHOCTEH U F€OMETPUUECKOE, CTATUCTUUECKOE
MaTeMaTHYecKas OIpeJIeNIeHUs] BEPOSITHOCTH. 3a/1a4M Ha
CTaTUCTHKA (bopMyITbl KOMOMHATOPUKH.
Monyns 12. Teopus | Jlek 13 [TomHast BeposiTHOCTB, hopmyisl baiieca. 3 2 -
BEPOSTHOCTEN U [ToBTOpHBIE HE3aBUCUMBIE UCTIBITAHHUS.
MaTeMaTuyecKas ®opmyna bepuymnu. AcumMnroTuueckue
CTaTUCTHKA (bopMyIbI.
Monyns 12. Teopus | Cp Teopus BeposiTHOCTEH U 3 28 -
BEPOSTHOCTEN U MaTeMaTHuYecKasi CTATUCTHKA
MaTeMaTh4yecKas
CTaTUCTHKA
Monyins 12. Teopus |IIp 13 ITonHast BeposiTHOCTB, hopmyisl baiieca. 3 2 -
BEPOATHOCTEN U [ToBTOpHBIC HE3AaBUCHMBIE UCTIHITAHHUSI.
MaTeMaTHYeCcKas ®opmyna beprymim. AcuMnroTuyeckue
CTATUCTUKA bopMyIIBL.
Monyine 12. Teopus | JIek 14 JIUCKpETHBIE U HEIPEPBIBHBIC 3 2 -

BEPOSTHOCTEUN U
MaTeMaTuyecKas
CTaTUCTHKA

CIIy4ailHbI€ BEJIMYUHBI, 3aKOHBI UX
pactpenenenus, Yucioble
XapaKTEPUCTUKU CIyYalHBIX BEJIMYUH M
WX CBOMCTBA.




®opMbI TEKYLIET0

Bux . HaumeHnoBaHue TeM 3aHATHIH Oo0mbem, KOHTPOJIA
Monayasb (pa3agen) | y4eOHOM . Cemectp banabl | UHTEepakTHB, 4.
paGoThi (yueOHOii padoThI) q, (HauMeHOBaHHUe
OLICHOYHOI0 CPeJCTBA)
Mopyns 12. Teopus |IIp 14 Pemenue 3anau no reme "JluckpeTHeie u 3 2 -
BEPOATHOCTEH U HENpepbIBHbIE CIyYalHbIE BETUYHHBI .
MaTeMaTH4yecKas
CTaTHCTUKA
Monynb 12. Teopus | JIek 15 ['enepanbHas U BbIOOpOYHAs 3 2 -
BEPOATHOCTEH U COBOKYITHOCTH. JloBepuTEIbHBIN
MaTeMaTh4yecKas MHTEPBAJ.
CTaTHCTHKA
Mopyns 12. Teopus [1Ip 15 ToueyHble OLIEHKU YHUCIIOBBIX 3 2 -
BEPOSITHOCTEU U XapaKTEPUCTUK CIyYalHbIX BEJIMYHH.
MaTeMaTHYECKast
CTaTHCTHKA
Monyinb 12. Teopus | JIek 16 HHTepBanbHbIE OLICHKHU, JOBEPUTEIIbHAS 3 2 -
BEPOSITHOCTEN U BEPOSITHOCTb, IOBEPUTENBHBIN HHTEPBAI
MaTeMaTHYECKast
CTaTHCTHKA
Monyins 12. Teopus |IIp 16 JlOBEpUTENBHBINA UHTEPBA IS 3 2 -
BEPOATHOCTEN U BEPOSATHOCTH COOBITHS,
MaTeMaTH4YECKast MaTEMaTUYECKOTO OKUAAHMS,
CTaTHCTHKA JUCTIEPCHUH.
Mopyns 12. Teopus | Jlex 17 Hrorosoe nosropenue 3 2 -

BEPOSTHOCTEUN U
MaTeMaTuyecKas
CTaTUCTHKA




Cxema pacuera UTOroBoro 6ajia
(CymMa GayuioB 10 BceM Yy4eOHBIM MEPOIIPUSATHSIM, TPETyCMOTPEHHBIM B Kypce + pe3ylibTaThl UTOrOBOTO TECTUPOBaHMUs), pa3aenéHnas Ha 2. K

IMOJIYYCHHOMY PE3YyJIbTATy HpI/I6aBJ'I$IIOTC$I 6OHYCHLIC OaJlIbL.

Bux } ®opMbI TEKYLIET0
. HaumeHoBaHue TeM 3aHATHI Oobem, KOHTPOJIA
Monayasb (pa3agen) | y4eOHOM . Cemectp banabl | UHTEepakTHB, 4.
paGOTbHI (yueOHOii padoThI) q, (HauMeHOBaHHUe
OLICHOYHOI0 CPeJCTBA)
Monyns 12. Teopus |IIp 17 Konrponsnas padora 4 no teme "Teopust 3 2 25 - KonTponbnas pabora 4
BEPOSATHOCTEH U BEPOATHOCTEH U MareMaTuyeckas o teme "Teopust
MaTeMaTH4YecKas cTaTHCTHUKA" BEPOSITHOCTEN U
CTaTHCTUKA MaTeMaTHYecKas
CTaTUCTHKA".
Tect Hrorosoe TectupoBanue uepes LT 3 2 100 - TecTupoBanue
ITA [IpomexxyTounas arrecramus (3K3aMeH 3 0,25 -
10 HaKOITUTEIIBHOMY PCUTHHTY)
Kontpons |Kontpons 35,65 Bomnpocs! k 3k3amMeny
NoNo 1-74
bb BonycHsle Oamts (32 ydacTue B 20
KOH(EPEeHIIUSIX, OJTMMITHAIAX )
Hroro:; 216 120



5. O0pa3oBaTebHbIE TEXHOJIOTHU

B mucnummune "Beiciras matemaTuka 3" HUCIOIB3YIOTCS:

TEXHOJIOTHS MOJIYJILHOTO U OJIOYHO-MO Ty TbHOTO 00yUeHus (CoepkaHre yaeOHOro MaTepraa
KECTKO CTPYKTYPUPOBAHO B LIEJSIX €T0 MAKCUMAJIbHOT'O YCBOCHHS, COMPOBOKIAETCS 0053aTeIbHBIMU
0JI0KaMu yIpa>KHEHUN U KOHTPOJIA);

TEXHOJIOTUSl pa3BUBAMOLICr0 00y4eHus: (IPOBEJACHUE JEKIMH, MPAKTHUSCKUX 3aHSATHIA,
KOHTPOJIBHBIX padoT, 3auéTa);

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

MH(OPMALIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTMHM (IPUMEHEHUE YYEOHBIX 3JIEKTPOHHBIX
U3J1aHUM, pecypcoB ceTu HTepHET, OCYIIECTBICHHE TECTOBOI'O KOHTPOJISI 3HAHUMN ydaluxcs).

6. MeToauuyecKue YKa3aHUus 110 0CBOCHHUIO U CHUIIIMHBI

OCHOBY TEOpETHYECKOr0 OOY4YEHHS! CTYIEHTOB COCTAaBIISIIOT JIEKIUH, B XOJE€ KOTOpOM
IpenojaBaTelb U3jiaraeT OCHOBHbBIE, HanbOoJee CI0KHBIE MOHSATUS TEMBI, & TAK)KE CBA3aHHbBIE C HEM
TEOPETUYECKHE U MPAKTUYECKUE MPOOJIEMbl, TaET PEKOMEHAALNU AJIs MPAKTUYECKOrO 3aHITHUS U
YKa3aHUA JUIsS BHITIOJTHEHUS] CAMOCTOATEIbHONU PaboThI.

B Xozme IeKIMOHHBIX 3aHATHH OO0ydYaroOUIeMycsi HEOOXOAMMO BECTH KOHCIIEKTHPOBaHHUE
yueOHOro Martepuana, oOpamias BHUMaHHE Ha (POPMYIHPOBKH, PACKPBIBAIOIIME COJEp:KaHUE
u3ydaeMoi nuciuruinHbl "Beicmas matemaruka 3". JXKenaTeabHO OCTaBIATh B pa0OYMX KOHCIIEKTaX
MoJis, Ha KOTOPBIX JeNnaTh MOMETKH, MOJYEPKUBAIONIME OCOOYI0 Ba)XHOCTh TE€X WM HWHBIX
TEOPETUYECKUX TTOJIOKECHHI.

CaMocrosiTenbHass paboTa CTYIEHTOB SIBIISICTCS BaKHBIM BHJIOM Y4e€OHOW AESITeTbHOCTH.
CamocTosTenbHass paboTa BBINONHIETCS BO BHEAYJUTOPHOE BpeMs MO 3aJaHUI0 U TpU
METOAMYECKOM PYKOBOJICTBE IIPEIOIaBaTeNsi, HO 0€3 ero HeMoCPEICTBEHHOTO Y4acTHs.

B mpornecce camoctosaTensHON pabOThl CTYACHT MPUOOPETAET HABBIKM CAMOOPTaHM3AINH,
CaMOKOHTPOJIs, CAMOYIPABJIEHNS U CTAHOBUTCSI aKTUBHBIM CaMOCTOSTEJIbHBIM CYOBEKTOM yueOHOH
JeSITEIbHOCTH.

B Xole mOAroTOBKM K IMPAKTUYECKUM 3aHATHSM CIEAYET MU3YyUUTh KOHCIEKTHI JIEKLUH, U
PEKOMEH/I0BaHHYIO JIMTEPATYPY, YUECTh PEKOMEHIallMH MPENo1aBaTesl.

Ha mpakTudeckux 3aHATHSX CTYIEHTHI pELIAtOT 3aJa4 10J PYKOBOJACTBOM IIpENoaaBaTells.
[TpakTHueckue 3aHATUS TMOCBALIEHBl M3YyYEHUIO Hauloyiee Ba)KHBIX U CIOKHBIX TeM Yy4deOHOM
JUCLUIUIMHBI U CITYKaT JUIsl 3aKpEIUICHUS] U3yUYEHHOI0 MaTepHaia.

BaxxHpIM KpUTEpUEM YCBOEHUSI TEOPUH SIBJISETCS YMEHUE pelaTh 3ajjaud Ha MPOWIEHHBIN
marepuan. llpu pemeHun 3agay HYXKHO OOOCHOBaTb KaXJbli 3Tam pEUIeHUs, HCXOAS U3
TEOPETUUECKHX MOJOKEHUI n3yyaeMoro kypca. Eciiu cTyieHT BUAUT HECKOJIBKO MyTeH petieHus, TO
OH JIOJDKEH CPaBHUTh MX U BBIOpATh caMblil pallMOHAJIBbHBINA. Pemenue 3aqay 1 npuMepoB cienyer
u3Jarath MoApoOHO, BBIYUCIEHHUS pacrojaraTh B CTPOTOM IOPSAKE, OTAENsis BCIIOMOTaTeNIbHbIE
BBIYUCIICHHS OT OCHOBHBIX. [10JTydeHHBIH OTBET cienyeT NpoBepATh Cloco0aMH, BHITEKAIOIIUMH U3
CylllecTBa JaHHOW 3amaud. PemieHue 3agay ompenenéHHOro THUIMA HYXHO MPOAODKATH J0
nproOpeTeHus TBEPIbIX HABBIKOB B PEILICHHH.

1o 3aBepiIeHNIO N3YyUEHUsI MOAYIIS IIPETIOAaBaTelNb IPOBOJUT KOHTPOJIbHYIO PaboTy C LIEbI0
NPOBEPKH U OLIEHKU 3HAHUM U yMEHUH CTYIEHTOB. 3aJaHHsl KOHTPOJIbHOW pabOThl JOJDKHBI OBITH
BBITNIOJTHEHBI aKKYPATHO, NOCJIE0BATEIbHO, 000CHOBAHNE PEILIEHUS M OTBET 0053aTeIbHBI B KaX10M
3agaHud. lIpu BBINOJHEHWH KOHTPOJIBHBIX pabOT HE JIOMYyCKaeTcs HMCIOJIb30BaHHE MOOMIIbHBIX
YCTPOMCTB U Tr'aJI’)KETOB.

IIpy NOArOoTOBKE K WMTOrOBOMY TECTUPOBAHUIO CTYAEHT JOJDKEH IIOBTOPHO HW3YYMTH
KOHCIIEKTBI JIEKIUHA U PEKOMEHIOBAHHYIO OCHOBHYIO U JIONOJIHUTEIBHYIO JINTEPATYPY, IPOCMOTPETH
pELIEHUsT OCHOBHBIX 3a]a4, PELIEHHBIX CAMOCTOSITEIBbHO M HA MPAKTUUYECKUX 3aHATHSX, & TaKXKe
COCTaBUTh NTMCbMEHHBIE OTBETHI HA BCE BOIPOCHI, BHIHECEHHBIE HA 3a4ET.



7. OneHOYHbBIE CPeACTBA

7.1. IlTacopT OLIEHOYHBIX CPEACTB

Koa xoHTpO/IMpyemMoil KOMIIeTeH UM HaumeHoBaHue
Cemectp
(MJ1M ee 4aCTH) OLIEHOYHOI0 CPeACTBA

3 OINK-3.3; OIIK-3.4 ) Konrponbnas padora 1 mo Teme )
Juddepennmanpabie ypaBHEHUS

3 OOTIK-3.3; OITK-3.4 IfOHTpOJIBHaSI pabora 2 no TeMe

OnepanoHHbIE UCUHUCTICHUS
3 OIIK-3.3; OIIK-3.4 KonTponpHas pabora 3 o teme "Psipr’”
KontposbHas padota 4 o reme " Teopus
3 OIIK-3.3; OIIK-3.4 BEPOATHOCTEN U MaTEMaTHYECKas
CTaTHCTHKA"
3 OIIK-3.3; OIIK-3.4 Bomnpocs k 3auéty NelNe 1-74
3 OIIK-3.3; OIIK-3.4 Hrorosoe tectupoBanue yepes LT

7.2. TunoBble 3aJaHUS] MU HHbIE MATePUAJIbl, HEO0X0IMMBbIe VIl TEKYIIEero KOHTPOJIs

7.2.1. KoarpoabHas padora 1 no reme " Anddepenunajanupie ypaBaenus'

(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;
2x

5. y”—4y'+4y:e—2
X

Bapmuanr 2
X2 +y?
2x*
npu Y1) =0;
2. y+y=4y-x;
3. 2yy'=1+Yy%;
4
5

1. y'=

y'+2y +y=2e";
" 4 —
y+ay COS2X
Bapuanr 3
1. y':_u'

x+2y’




2y Y_lnx+l,

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

5. y”+2y'+y:e—

X2

Bapmuanr 4
1 y'+2\P—y=o,

X X

npu (1) =0;
2. y+Y=xt
X

3. yyn + yrZ — y!3;
4. y'+y —2y=8sin2x;

-3x

5. y"+6y'+9y:eT-

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA
KontponbHast pabora 1 BBINONHSAETCS CTYJEHTaMH Ha INPAKTUYECKOM 3aHATHM 4, Ha
BBITNIOJIHEHHE pabOThl OTBOAUTCS 2 yaca. [Ipu BBIIIOJIHEHUU KOHTPOJIbHON pabOThI CTYJEHThl MOT'YT
HOJIb30BaThCsl OYMaKHBIMU HOCUTENSIMH HMH(pOpManMM (KOHCIIEKTaMHU JIEKUUH M MPaKTHYECKHX
3aHATHM, CHOPAaBOYHBIMU MaTepualaMy, Yy4yeOHHKaMHu, Y4eOHO-METOAMYECKUMU IOCOOHUSIMHU).
3arpenieHo noiab30BaThCsl MOOUIBHBIMHU YCTPOHCTBAMHU U TAKETAMHU.

Kputepun onenkmn:
KonTponbHas padoTa cogepkuT 5 3aaHuii, KaXKa0e 3aJjaHie OLEHUBAETCsI B 5 OAJLIOB.
5 0aJIOB BBICTABIISIETCS CTYJIEHTY, €CIIM 3aJJaHHE BBIIIOJHEHO B TIOJHOM 00BEME;
4 Gansa BBICTABISETCS 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 OaJuta BBICTABIISICTCS CTYJICHTY, €CIIH 33JJaHHEe BHITOIHEHO B 00BEMe oT 40 % 1mo 59 %
1 Gasnt BbICTABIISIETCS CTY/ACHTY, €CIIH 3a/laHue BBIOIHEHO B 00bEMe oT 20 % 10 39 %
0 GanyoB BBICTABISIETCS CTY/ACHTY, €CIIH 33/1aHHUE BHINOJIHEHO B 00bEMe MeHee 19 %.

7.2.2. KonTpoabHas padora 2 no teme ""OnepanuoHubie ycuucaeHus'
(HaumeHOBaHUE OYEHOYHO20 CPedCmea)

Tunossie npuMepsl 3a1aHUI
Bapuanr 1.

1. HaiiTn u3o0OpakeHue opuruHania, 3a1aHHoro rpagukom
A

2.Haitftn vactHOe pemieHue aud.ypaBHEHHUsI, YIOBJIECTBOPSIONICE 3aJaHHBIM HavYaJbHBIM
YCIOBUSAM

1) x"-9x=e?, x(0)=0,x(0)=0




2) x”"+9x=cos3t, x(0)=1x(0)=0
3. Haiitn uacTHOoe pemieHHe cUCTeMbl Ou(.ypaBHEHHUMH, YIOBIECTBOPSIOIIEE 3aJaHHBIM
Ha4YaJIbHBIM YCJIOBUAM

X'+y=0
y

e 0200

X'=X-y
2 , 0)=1y0)=0
)y 0150

Bapuanr 2
1. Haiitn n3o0pakxeHue opuruHaia, 3a1aHHOro rpaduKom

v

2.Haiitu 4yacTtHOE PCUICHUC ,Z[I/I(b.ypaBHeHI/IH, YAOBJICTBOPAKOLICEC 3aAaHHBIM HAYaJIbHBIM
YCIIOBUSM

1) X" +9x=cos3t, x(0)=1,x(0)=0

g) X" +9x=cos3t, x(0)=1,x'(0)=0

3. Haiitu uyacTHOe pelieHHe CHUCTEMBbl AU(].ypaBHEHUH, YAOBJIETBOPSIOLIEE 3aJJaHHBIM
HaYyaJIbHBIM YCJIIOBUSAM

{X':X_y x(0)=1,y(0)=0
1)

Y =X+y+2
X'—4x+y=0
, 0)=0,y(0)=1
y (o e h o HO=0x0
Bapuanr 3

1. Haiitu n3o0paxkeHne opuruHaia, 3alaHHoro rpagukomM

»
»

2.Haiitn dyactHOe pemieHue AuQ.ypaBHEHHS, YIOBJIECTBOPSIOIICEC 3aJaHHBIM HAaYaJIbHBIM
YCIIOBHSM

1) X"+x=2¢', x(0)=1,x(0)=2
g) X' +x=2 ~10e*, x(0)=2,x(0)=-6

3. Haiitu yacTHOe pemieHHe cHUcTeMbl AU].ypaBHEHUMH, YAOBJIETBOPSIOLIEE 3aJlaHHBIM
Ha4aJIbHBIM YCJIIOBUSIM



3X'+3x+y=0
1) y'—x+y=0

X'+7x—y=0
2) |y +2x+5y =0’

x(0)=1y(0)=1
x(0)=1,y(0)=1

Bapuant 4
1. Haiitn n3o0paxxeHne opuruHaia, 3alaHHoro rpagukoM

v

2.Haitftn dactHOe pemieHue ud.ypaBHEHUsS, YIOBIETBOPSIONIEE 3aJlaHHBIM HadaJIbHBIM
YCIOBUAM

1) X"+x=2-10e*, x(0)=2,x(0)=-6
g) X=X +2sint=0, x(0)=1,x'(0)=2

3. Haiitu uyacTHOe pelieHHe CHUCTEMBbl AU(].ypaBHEHUH, YAOBJIETBOPSIOLIEE 3aJJaHHBIM
Ha4aJIbHBIM YCIOBUAM

X'—4x+y=0
, y , x(0)=0,y(0)=1
1) y'—x-2y=0
X'+y'=0
, 0)=1y0)=1
2) 1y’ —2y+x=0 x(0)=1y(0)

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA
KontponbHast pabora 2 BBINONHAETCS CTYJCHTaMH Ha INPAKTHYECKOM 3aHATHM [, Ha
BBITNIOJIHEHHE PabOThl OTBOAUTCS 2 Yaca. [Ipu BBITOJIHEHUU KOHTPOJIbHON pabOThl CTYAEHTHI MOTYT
HOJIb30BaThCsl OYMaKHBIMH HOCUTENSIMH HMH(pOpMalMM (KOHCIEKTaMHU JIEKUUH M MPaKTHYECKHX
3aHATHM, CHOPAaBOYHBIMU MaTepualaMy, ydyeOHHKaMHu, Y4eOHO-METOAMYECKUMH MOCOOHUSIMHU).
3arpenieHo noiab30BaThCsl MOOUIBHBIMHU YCTPOHCTBAMHU U TAPKETAMHU.

Kpurepun onenku:

KonTponbHas paboTa coaepuT 5 3aaHuii, KaxK0e 3aJjaHie OLEHUBAeTCs B 5 OAJLIOB.

5 6ayI0B BBICTABIISIETCS CTYJICHTY, €CJIM 33JlaHHE BBHIIIOJHEHO B MIOJHOM 00BEME;

4 Gansa BeICTABISETCS CTY/ACHTY, €CIIH 331aHH€ BBINIOJHEHO B 00bEMe 0T 80 % U BhILIIE;

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

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

1 Gasnt BbICTABIISIETCSl CTY/ICHTY, €CIIH 3a/laHie BBIIOIHEHO B 00BbEMe oT 20 % 1o 39 %
0 6ayIoB BBICTABIISIETCS CTY/IEHTY, €CIIH 3a/laHHE BBIMOJIHEHO B 00bEMe MeHee 19 %.

7.2.3. KonrpoJjbHasi padora 3 o teme "Psaapr’’

(naumenosanue oyeHouHo20 cpeocmea)

Tunossle npuMepsl 3a1aHU



BapuanTt 1
1. UccnenoBaTh Ha CXOQUMOCTD

)i (3n+2)' )Zw‘, (n+2j

2. Onpez[eJme HHTEPBAJI CXOJAUMOCTH psaaa U UCCIIEA0BATh €0 CXOJAUMOCTDh Ha I'paHUIIAX:

~ n+1 n < n n
1)2; “3,, (x+3) ;2)2;10 x";

3. Beraucnuth npubOIMKeHHO 3HaUYeHHEe (PYHKIMIA ¢ yKa3aHHOU TouHOoCThIO [N X 10 0.0001
0.1

4. Beraucauth ¢ TouHOoCThIO 710 0,001 Ie‘“z dx
0
5. Pa3noxuts B psag Pypbe Ha 3aaHHOM HHTEpBaiie (PYHKIIUIO
f(x)=x?+2 na(-1,1)

Bapuanr 2
1. UccnenoBaTh Ha CXOQUMOCTD

1n+1 1 n’
) z(ml) ) 2£2,:,l+ 3] 5

n+l

2. OHpeI[eJII/ITI) I/IHTepBaﬂ CXOOUMOCTHU pﬂﬂa 1 UCCJICO0BATH €0 CXOOANMOCTH Ha FpaHI/ILIaX:
0 5 0 n
n X
1) xn 2) (_1)n+1 r
n ) ’
n=l1 2 n=1 n

3. Berurcnuth npuOIMKEHHO 3HaYeHHE QYHKIUN C YKa3aHHON TOYHOCTBIO  SiN 16° 10 0.0001
0.1

4. Berauciuth ¢ TogHOCTHIO 10 0,001 .[ sin( 100 x> )dx
0

5. Paznoxuts B psii @yphe Ha 3alaHHOM UHTEpBaJle (QyHKIUIO

—Lnpu...— 7 <x<0,
S(x) =

Lnpu..0<x <,

Bapuanr 3
1. UccnenoBats Ha CXOI[I/IMOCTB

a)ZIO”2n )2(271 1)

(2n!) 3n+1
2 OHpeI[eJ'II/ITB I/IHTepBaJ'I CXOauMoOCTHN psula n UCCJIeA0BATh €TI0 CXOOAUMOCTH Ha FpaHI/IHaX:

1) Z (x+2) 2)Zn'x

n=l

3. Beruucnuth npuOmmKkeHHo 3HaYeHne QYHKIUI ¢ yKa3aHHOW TOYHOCThIO /1,004 10 0,0001
0,11 _ e_z;;
4. BeraucauTts ¢ TouHoCcThIO 110 0,001 I —dx
X
0

al pu 0 <x<2m

7Z' f—
5. Paznoxwuts B psin @ypbe Ha 3aqaHHOM HHTepBasie GyHKImoo f(X)=

Bapmuanr 4
1. UccnenoBats Ha CXOOUMOCTD



0 311
2 Z:(2 +l)1n (2n+l) 2 Z“(2n+1)
2. OnpenenuTh HHTEPBAJI CXOJUMOCTH PsiJia U HCCIIEI0BATh €r0 CXOAUMOCTh Ha TPaHUIaX:
3n-2)(x-3)" .
Z ( n— )(x 1) ,2)2 (n _ 1)311—1 xn—l
n=l1 1) 2”+ n=1
3. BBI‘II/ICJ'II/ITI) NPUOJIMKEHHO 3HaYEHUE (byHKuHﬁ ¢ yka3aHHoii TouHocTsio  Sin 10° 10 0.0001

1.5
4. Beraucauts ¢ TouHocThIO 110 0,001 j
o V27 + x°
5. Paznoxuts B psag @ypre Ha 3aJaHHOM UHTEPBaC (PYHKITUIO
2,npu..0 <x<l1
S(x) = Ha (0,2)

x,npu.. 1< x <2

Kpartkoe onucanue u periiaMeHT BbINOJTHEHHUSA
KonTponbHast pabora 3 BbINOJNHAETCS CTyJEHTAaMH Ha NpakTUYecKoMm 3aHsATuu 11, Ha
BBINOJIHEHHE paboThl OTBOAMUTCSA 2 yaca. [Ipy BHINOIHEHNH KOHTPOJIbHON pabOThl CTYAEHTHl MOTYT
MOJIb30BATHCS OYMaKHBIMH HOCHUTENSIMH HH(pOpManuy (KOHCIIEKTaMHU JIEKIUH M MPaKTHYECKUX
3aHATHM, CIPaBOYHBIMH MaTepuallaMH, Yy4eOHHMKAMH, Y4eOHO-METOJMYECKMMU IOCOOUSIMMU).
3anperieHo Nojab30BaThCsl MOOMIIBHBIMU YCTPONCTBAMH U TaIKETaMHu.

Kpurtepuu oueHku:

KoHTponpHas paboTa COIepKuT 5 3aJaHuil, KakJ0€ 3aJaHe OI[CHUBACTCS B 5 0aJlIOB.

5 0ajuIoB BBICTABISIETCS CTYACHTY, €CJIHM 33JJaHNE BHITIOJIHEHO B MOJTHOM 00BEME;

4 Gasnta BBICTABIISIETCS CTY/IEHTY, €CIIH 3a/laHie BBIIOJIHEHO B 00bEMe oT 80 % U BbIIIIE;

3 Oayuta BBICTABIISETCS CTY/ACHTY, €CIIH 3a/IaHHUEe BBITIOJIHEHO B 006EMe oT 60 % 10 79 %

2 6ajuia BBICTABIISETCS CTYJIEHTY, €CIIM 33aJJaHHe BhINOIHEHO B 00BbEMe 0T 40 % 110 59 %

1 Gayut BBICTABIIACTCS CTYACHTY, €CITU 3aJlaHue BBITTOTHEHO B 00BEME oT 20 % 10 39 %
0 GanIoB BBICTABIISIETCS CTYCHTY, €CJIM 3aJJaHHE BBIIIOJHEHO B 00bEMe MeHee 19 %.

7.2.4. KourpoJjbHas padora 4 o reme

"Teopusi BePOATHOCTEH M MATEMATHYECKAS CTATHCTHKA"'
(naumenosanue oyeHouHo20 cpeocmsa)

Tunossie npuMepsI 3a1aHui

Bapmuanr 1

1. K omacHOMy neperpeBy ABUraTesns IpuBOJIAT 1e(eKThl: A3 — HEHCIIPaBHOCTh TEPMOCTATa,

A2 — noarekaHue BoAbl U3 paauaropa, Al — OosblIOe OTIOKEHHUE €0 HAKUIU HA CTEHKAaX.
Onwucarpe COOBITHS:

B — Hu onHoro nedexra Bo Bpemst padboThl aBurarens; C — TOJIbKO OJUH Ae(eKT;

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

VY —xot4 651 1Ba nedekra; K — He 6onee ABYX JeeKTOB.

2. B sauBape BA3 otrpy3un M aBromo6uneir mapku 0101 u N aBTomoOmiieit mapku 0111.
[Tony4yena uH(OpMaIUsS O TOM, YTO B MYTH CJIEIOBaHUS MOBPEXKICHBI JBa aBToMoOMIs. KakoBa
BEPOSATHOCTb, YTO MOBPEKACHBI aBTOMOOMIIN Pa3HbIX MAPOK?

3. B nmorepee 100 OuneroB, cpeay HUX OAWH BBHIUTPHII B 50 py6., 3 Bemrpeima mo 25.,6
BeurphIiet mo 10 py6., u 15 Bemrpeimei mo 3 py6. Hekto mokymaer omun Owner. Haiitu
BEPOATHOCTD:



a) BRIMTpaTh HE MeHee 25 pyo.;

0) BeIMTpaTh HE Ooiee 25 pyo.

4. TlepBoe opynue 4-opyAauitHOW OaTtaped MPUCTPEISIHO TAaK, YTO BEPOSTHOCTH IMOMATaHUS
paBHa 0,3; ocTaJibHbIE TPU OPYAUSI COOTBETCTBEHHO BEPOATHOCTH nomananus 0,2. s nopaxkeHus
LEeNMU JOCTAaTOYHO OJHOrO momafaHus. J[Ba opyausi Mpou3BeNIM OJHOBPEMEHHO MO BBICTpENy, B
pe3yJbTaTe uero Ieib Oblia mopakeHa, HailTu BEpoSTHOCTH TOTO, UTO MEPBOE OPYAHE CTPEIISIIO.

5. UcnbiTyemblii mpubOp COCTOUT U3 TPEX MAJOHACKHBIX 3JIeMEHTOB. OTKa3bl 3JIEMEHTOB 3a
HEKOTOpOoe BpeMs T He3aBUCHUMBL, 8 KX BEPOATHOCTH PaBHBI COOTBETCTBEHHO P |, P, P, . Haiitu 3akon

pacmpeseneHusi, MaTeMaTHIeCKoe OKUIAHKUE, MOy, JUCIICPCHIO YMCIa HEOTKA3aBIIUX JJIEMEHTOB.
[Toctpouth GyHKIUIO pactpenencHus. OnpeaeuTh BEPOATHOCTH TOTO, YTO OTKA3aBIINX JICMEHTOB
Oyzer He 6oneen P, =0,03; P, =0,02; P, =0,01; n=2.

Bapuanr 2

1. IlTaxmatuct urpaer Tpu naptuu. Paccmorpum coObiTusi: Al — BeIMIpaTh y IPOTHUBHUKA
HEpPBYIO NMapTUI0; A2 — BBIMIPaTh Y MPOTUBHUKA BTOPYIO NapTHiO; A3 — BBIUIpaTh y MPOTUBHUKA
TPETHIO MapPTUIO.

Omnwucare cobbITHs: B — He BeIMrpath HU 0HOM naptuu; C — BBIUTPATh TOJIBKO OJIHY HApTHIO;

Jl — Bemrpath Bce Tpu naptuu; E — BeMrpath TONBKO nBe mapTun; @ — BBEIMTPATh XOTS OBI
onHy naptuto; K — Belurpars Xots Obl 1B MapTUU.

2. U3 50 Bonpocos cryneHT Beryuni 40. KakoBa BEposSTHOCTh, UTO €My JIOCTaHETCs OMIIET C 2-
Ms U3BECTHBIMU Bompocamu. (B 6uere 2 Bompoca).

3. Urpa «CriopTi10TO» NpenycMaTpruBaeT MOJIHbBIN BBIMTPHILI IPH OTrabIBaHUM 6 HOMEPOB U3
49. Onpenenutb BEPOSITHOCTD IMOJTHOIO BBIMTPBILIA ITPU 3aII0JIHEHUHN OJHON KapTOUYKH.

4. Ctpesiok A nopakaeT MHUILIEHb P HEKOTOPBIX YCIOBUSAX CTPEIbObI ¢ BeposTHOCTHIO P1 =
0,16, crpenok B — ¢ BepositHocThio P2 = 0,5, ctpenok C — ¢ BepositHOCTBIO P3 — 0,4. CTpenku nanu
3aJI1 [0 MUILEHH, ¥ JIBE MyJIH MONajIu B 1edb. YTo BeposiTHee — momnai crpeiok C B MUIIEHb WU
HeT?

5. Tlocne nauTENbHOM AKCIUTyaTalliM TEXHUYECKOTO yCTPOMCTBA MPOBEPSAETCS UCIPABHOCTD
TPEX OJHOTHUITHBIX Y3JIOB 3TOTO YCTpoiicTBa. BeposiTHOCTh 00HapyX HTh y3en HeucnpaBHbiM 0,4. X —
YHCJIO HEUCTIPABHBIX Y3JIOB.

Bapuanr 3

1. CryneHT cnan B ceccuto 3 sk3ameHa. PaccmMoTpum coObiTusi: Al — OTIMYHAs OLIEHKa Ha
NEepPBOM dK3aMeHe; A2 — OTJIMYHAs OLIEHKA Ha BTOPOM 3K3aMeHe; A3 — oTiIMYHasl OlIeHKa Ha TPEThbeM
JK3aMEHe.

Omnucate coObITHS: B — ceccuro cmain 0e3 oTIMYHEIX OIeHOK; C — Ha OTIMYHO CIaJI TOJIBKO
OJIMH 3K3aMeH; [l — Ha OTVINYHO CAaHbI BCE AK3aMeHbl; E — Ha OTVIIMYHO CAAaHbI TOJIBKO J1BA 3K3aMEHa;
I' — Ha oTIIM4HO c/iaH XOTs ObI OJMH 3k3aMeH; O — Ha OTVIMYHO CAaHbl XOTs ObI J1Ba HK3aMEHa.

2. JIns GecripensITCTBEHHOTO TI0JIeTa HaJl TEPPUTOpPHUEH, CaMoJIeT, TPUOJIMKasACh K HEe, MoaaeT
M0 paauo MNapoJIbHYIO KOJOBYIO TPYIIY, COCTOSIIYH0 U3 HECKOJbKHMX TOUYe€K W Tupe. Haiitm
BEPOATHOCTH TOTO, YTO PAJUCT, HE 3HAIOLIUI MMApPOJIbHYIO IPYIILY, YraJbIBAaET €€, epeaaB KaKkyro-
HUOYIb TPYIITY HAayTaJ, €CJIU YUCIO0 KOJOBBIX 3JIEMEHTOB (TOUEK U THPE) B IpymIe S.

3. 3amok umeer 4 qucka no 10 uudp (0, 1, 2, ... 9). KakoBa BepoSATHOCTb OTKPBITh KaMepy

4. B 1Byx ypHax UMEIOTCsS YepHble U Oelble Iaphl; B MepBoil ypHe — 3 Oenbix, 4 4epHBIX; BO
BTOpOH — 5 GenbIx, 3 uepHbIX. M3 nepBoil ypHbI Hayaady OepyT JiBa 11apa, U3 BTOPOH — OJMH IIap.
OTH Tpu mapa MOMEMIAT B TPeTbi0 ypHY. M3 Tperpell ypHbI BbIHUMaOT oauH map. Haiitn
BEPOSITHOCTH TOT'O, YTO OH OEJIBIH.

5. IlpousBoauTcsi cTpenb0a MO HEKOTOPOW IIENMU O TEPBOro MomajgaHus. BeposiTHOCTH
NOTIAaHuUs TIPU KaXKIOM BBICTpeIie oJjuHaKkoBa 1 paBHa 0,7. X — 4KCII0 BBICTPEJIOB, €CIH B 000iMe 4
IaTpoHa.



[TocTpouTh psAl ¥ MHOTOYTOJIBHUK pacipeAesieHUsI CIydailHON BETUYUHBI X.
Haiitu uyncnossie xapakrepuctuku M(X), A(X), o (X).

Hanmcats Gynkimio pacupeaencaus F(X) U mocTpouTs ee rpaduk.
Berancnuts P(/X — M(X)/<1).

Bapmuanr 4

1. IlpousBeneH 3amep AuaMeTpa y Tpex BalIuKoB. PaccMoTpum coObiTust: Al — myiuHa quameTrpa
MEPBOTO BaJIMKa yJIOBIETBOPSET AOMycKam; A2 — JJIMHA IUaMETpa BTOPOTO BaJUKa yOBICTBOPSET
Jonyckam; A3 — JJIMHA JuaMeTpa TPEThEero BaluKa yI0BIETBOPSET JOMYCKAM.

Ornucath coObITHS: B — nuaMeTp BceX BaJIMKOB HE YAOBIETBOPSIOT aomyckam; C — TOJIBKO Y
OJIHOIO0 BaJIMKa JUaMETp YJOBJIETBOpAET JomyckaMm; J[ — nuameTp TOJBKO y JIBYX BaJMKOB
YIOBIIETBOPSIET onyckaM; E — nuameTp Bcex BaJlMKOB yJIOBIETBOPSET Aomyckam; [' — quametp mo
KpailHell Mepe OJHOTO BaJIMKa yAOBJIETBOpseT aonyckam; K — aumaMerp mo kpaitHed Mepe IBYX
BaJIMKOB YIOBJIETBOPSIET JOMYCKaM.

2. YyacTHHKOB MaTematuyeckoil omumnuansl (100 yen.) meTogoM >kepeObeBKU pa3douiu Ha
JIB€ TPYNIbBl U paccaiiyii IO pa3HbIM ayauTopusM. KakoBa BepoOSTHOCTH TOTO, 4YTO JBOE
MIPETEHACHTOB Ha IIEPBOE MECTO OKAXKYTCS B PA3HBIX ayTUTOPUSIX?

3. Ha nsatu kaproukax Hammcath OykBbI A, A, K, H, V. KakoBa BepOSTHOCTB, 4TO IpHU
CIIy4allHOM pPACIIOJIOKEHHUH KapTOUeK B psll, noaydutcs cioBo «HAYKA»?

4. J1a naTurKa MoChUIaIOT CUTHAJIBI B OOIIUI CUTHAJ CBSI3H, TPUYEM YUCIIO CUTHAJIOB TIEPBOTO
1 BTOPOrO JaTyMKa OTHOCATCA Kak 3:2. BeposATHOCTh MOIYYHTh UCKAKEHHBIA CHUTHAN OT MEPBOIO
nataurka 0,05, ot Broporo — 0,06. KakoBa BeposSITHOCTh TOTO, YTO HayJa4dy BHIOpAHHBIN U3 OOIIETO
KaHaJla NCKa)KCHHBIW CUTHAJ MOCIaH NEPBBIM TaTYUKOM.

5. UcnpiTyemblil mpubOp COCTOUT U3 TPEX MAJIOHAIEKHBIX 3JI€MEHTOB. OTKa3bl 3JIEMEHTOB 3a
HEKOTOpoe BpeMs T He3aBUCHUMBI, a UX BEPOSITHOCTU paBHBI COOTBETCTBEHHO P, P,, P,. Haiitn

3aKOH pachpeieieHHus, MaTeMaTH4ecKoe OXXHMJaHWEe, MOJy, IUCIEPCHUI0 YHCiIa HEOTKa3aBIIMX
aneMeHTOB. [TocTponTs QyHKIHIO pacnpeaeneHus, OnpeneanTh BEPOITHOCTh TOTO, YTO OTKA3aBIIHX
sneMeHToB Oyner He 6onee n P, =0,04; P, =0,03; P, =0,02; n=1.

Kparkoe onucanue u perjiaMeHT BbIIOJTHECHHUS
KonTponbHast pabora 4 BBINONHSETCS CTyJEHTAaMH Ha MNPAaKTHUYECKOM 3aHsATUU 17, Ha
BBINOJIHEHHE paboThl OTBOAMUTCS 2 4aca. [Ipu BBINOIHEHNH KOHTPOJIbHON pabOThl CTYAEHTHI MOTYT
M0JIb30BAaThCA OyMa)XHBIMU HOCHUTENSIMU HH(pOpManuu (KOHCHEKTaMHU JIEKIMH M MpPaKTUYECKUX
3aHATUH, CHOPAaBOYHBIMU MaTepualaMu, Yy4eOHHKaMM, Y4eOHO-METOAMUYECKUMH MOCOOUSMHU).
3anpernieHo nojab30BaThCsl MOOMIIBHBIMU YCTPONCTBAMH U TaIKETaMHU.

Kpurepum oueHku:

KonrtpomnbHas pabota coaepXuT 5 3aaHui, Kaka0€e 3a/laHue OLIeHUBaeTCs B 5 0aIoB.

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

4 Gansa BBICTABISIETCS CTY/ACHTY, €CIIH 33/1aHHE BBINIOJHEHO B 00bEMe 0T 80 % U BhIIIIE;

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

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

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

7.2.5. UToroBoe TecTHpPOBaHHNe
(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

Tunossle npuMepsl 3a1aHU

Mopnyas 9. luddepenunanbHbie ypaBHEHHs



1. OObuee pemenne quddepeHInanTbsHOro ypaBHeHus Xy'—y =0 umeeT BUA

o y*+x*=c?

®y=~Cx
o y=x*+C

1

y =Ce*

O

N

. O6mmee pemenne audhepeHIHanbHOro ypaBHeHus 3+ Y> + yy'v1—x* =0 umeer Bun
o y=x*+C

1 + 1 — C

Xy

oy=tglx+C)—x

©® arcsinx = —\/3+y?+C

3. Ob6iuee pemenue nuddepeHuanbHOro ypaBHeHus yy'+Xx =0 umeer BUJ

O

o y==Cx
H _ 2
o arcsin x=—/3+y“ +C
© y?+x*=C?
o y=C(x*-1)

4. Obmiee pemenne auddepennunansaoro ypasHenus Yy'—2xX =0 umeer Buj
© y=x*+C

o y=C(x*-1)
;1
o y=Ce*
o —+—=C
Xy

5. O6mree pemenne nuddepeHuanbHOro ypaBHeHu X+ XY+ V' (Y + Xy) =0 umeer Bua
11

o —+—=C

Xy
oy=tglx+C)—x
o y=C(x*-1

Ox+y=mnCx+1y+1)

6. Ooee pemenre quddepennuansaoro ypapaenus (X2 —1)y'—2xy =0 umeer BuJ

o y=tglx+C)—x

®© y=C(x*-1)
;1

o y=Ce*

o —+£:C



7. O6mee pemenne quddepeHnanLHOro ypapHeHus X2 y'+Yy = 0 uMeer BUA
-1

® y=Ce¥’

o arcsin X =—/3+y’ +C

o X+y=InC(x+1)(y+2)
o y=C(x*-1

Moayas 10. OnepanuoHHble HCHYHCIEHUS

1.Haittn nso6paenne s opurunana | (t) =a' npu t)0 .

3. Haiitu u3o0paxenue f(t)zetcoszt npu t)0
= p°-2p+3
+ F(p)=
)= oo —2p+5)
p*-2p
p-1)p>-2p+5)

_p*-2p+3
(p)= p’-2p+5

p>+2p+3
p+1)p?-2p+5)

F(p): (

|

T

(p):(

= p+9
4 Haiiti opurusan no uzodpaxennio ( p) =

C p?42p+17



+ T(t)=e"cos 4t + 2e™" sin 4t
f(t)=e " cost+2e"sint
f(t)=e" cos 4t +e ' sin 4t
f(t)=e cos 4t + 2e ' sin 4t

5

5. Haittu opurusai no nzoopaxenuro F _—
P P (p) p +4p+25

2tsin /21t
f(t)= Ee” sin /29t
f(t)= % e sin +/21t + e cos,/21t
2 cos+/21t

6. Haiitu opuruHa no u300paxeHuIo E(p) =
+ it ( )— e' —t-1
ft)=e' -t
ft)=e"+t
f(t)=e'—2t-

7.Haiitn nzobpaxenue pemeHus Au@epeHInaIbHOoro ypaBHEHUsI IPU TaHHBIX HayalbHbBIX
yenommsx Y =Y —6Yy =2, y(0)=1, y'(0)=

— p’—p+2
+ F(p)=m

=/ N\ p>—-2p+3
F(p)_(|o—1)(|02—2|0+5)
=(\_ P°-p+2
F(p)_ p(p2+ p—6)

= p’—p+2
F(p)=
(p) pz(pz_ p—6)

p*(p-1)

8.Haiitu m3zobpaxenue penienust AMpQepeHunaibHoro ypaBHEeHHsI IPU TaHHBIX HayaJlbHbBIX
yenosmsix Y +Y =0, y(O) =0, y’(O) =-1, y”(O) =2

= —p+2
F(p)=
+ F(p) 1




F(p)=—2-

Cpi+l
= -p+4
E(p)= _ P~

(p) p’+1
— 2
E(p)= %
(p) pd+1

Moayasb 11. Psabi

3

2

=

K KaKoMy THITy OTHOCUTCS JaHHBIA Psij 3T + Z— @- (D" cosnx+ 1 (1) sin nx
n

n=1
3HAKOIEPEMEHHBIN PsiJT
3HAKOMOJIOKUTEIbHBINA PSJT
(byHKIIMOHATBHBIN PSIT

O O O

O CTENEeHHOM psj
©® psanx Oypee

2. B psag ©@ypee paznararorcst QyHKINH, OMCHIBAIOIINE . ..
O J00bIE MPOLECChHI

© neproaANYECcKUe MPoIecchl

O MaTeMaTU4eCKHe MPOLECCh

O HEMepHOANYECKHUE MPOIIECCH

o OuoNornyecKre nporecchl

3. HOJ'IB3y$ICI> HeO6XO,Z[I/IMBIM MPpHU3HAKOM CXOAUMOCTU OTBECTUTH HA BOIIPOC O CXOAUMOCTH HIIN

0

n
pPacxoauMOCTH pdaa —
~=n+2

© psxa pacxomuTcs;
O PSII CXOIMTCS;
O BOIIPOC O CXOAMMOCTH OCTA€TCsl OTKPBITHIM;
0 3n—l
4. 1

. HccnenoBaTh Ha CXOIUMOCTD PS/I Zn_l—
n=1 2 (2n _1)
® psn pacxoauTest
O s CXOJUTCS
O BOIPOC O CXOAUMOCTH OCTAETCSI OTKPBITHIM

Moayanb 12. Teopusi BepoOSITHOCTel U MAaTeMaTHYeCKasi CTATUCTHKA

1. COGBITI/IH Ha3bIBAKOTCA HC3aBUCUMBIMHU CCJIIN
o p(AB)=p(A)/p(B)
o p(AB)=p(A)+p(B)
© p(AB)=p(A)p(B)



2. Uemy paBHA BEpOSITHOCTh HEBO3MOKHOTO COOBITHS
=0

3. CoObITHst 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. BeposATHOCTB BBIMTPATH B pysieTKy paBHa 1/38. Urpok nenaet 190 craBok. 1o kakoi
dbopMyIie MOKHO BBIYHCIUTH BEPOATHOCTh TOTO, YTO OH BBIUTPAET HE MEHee 5 pa3

©® pacnpenenenus [lyaccona
o ¢ynakuu Jlamnaca O(x)

O HaJ0 cocuuTath 1o hopmyne bepHymnm, acumnrorndeckne Gopmysbl JaxyT OOJIBIIYIO
OIINOKY.

(@]

IJIOTHOCTU HOPMAJIBHOI'O pacCipCaACICHUS

BeposaTHOCTh CyMMBI JTHOOBIX ClTydyallHBIX COOBITUN A U B Beiuncnsercs no gpopmymne
p(A+B)=p(A)+p(B)

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

p(A+B)=p(AB)

© p(A+B)=p(A)+p((B)-p(AB)

0O 0o ™

(©]

9. BeposaTHoCTb BeIUTPATh B KOCTH paBHa 1/6. Urpok nemaer 120 craBok. 1o kakoit popmyie
MO>KHO BBIYUCIIMTH BEPOATHOCTH TOTO, YTO YHCIIO BBIMTPHINICH HE Oy1eT MeHbIe 15

o pacnpenenenueM Ilyaccona

o JokanpHOU popmynoit Myaspa-Jlamiaca

O HaJ0 cocuuTaTh 1o Gopmyine beprnynu

© unTerpanbHOi hopmynoir Myaspa-Jlamnaca

10. ITpousBoauTCS N HE3aBUCUMBIX UCHBITAHUN, B KOTOPBIX BEPOATHOCTh HACTYIUICHUS
coObITUS A paBHa p. BeposTHOCTH TOro, 4T0 COOBITHE A HACTYMHUT M pa3

o BbaHcigercs no popmyne baiteca

o pasHa p(1-p)

© Boruucisercs mo Gopmyne bepayu

o BeIUHUCHAeTCs o Gpopmyne Myaspa-Jlammaca

11. AGoHeHT 3a0b11 MOCTEAHIOW UG PY HOMEpa TenedoHa U TOITOMY HabupaeT e€ Hayras.
Onpenenuts BEPOSITHOCTH TOTO, UTO eMy MPUAETCS 3BOHUTH HE Oosiee 4eM B 3 MecTa.

= 0,3
= 0.3

12. AGoneHT 3a0bu1 OcHe HUE 2 U PHI TeTePOHHOTO HOMEPA, HO IIOMHUT, YTO OHU PA3IUYHBI
1 00pa3yroT ABy3HaYHOE uncio, MeHblnee 30. C yueToM 3Toro oH Habupaetr Hayraja 2 uu@psl.
Haiitu BeposTHOCTB TOT0, UTO 3TO OYAYT HYKHBIE ITUGPbI. OTBET OKPYTIUTE A0 THICIUHBIX.

= 0,037

= 0.037



13. PeGenok umeeT Ha pykax 5 kyoukoB ¢ OykBamu: A, K, K, JI, V. BeposaraocTts ToT0, 9TO
pebGeHok cobepeT u3 KyOMKOB ¢10BO "Kykia"paBHa. OTBET OKPYIJIUTE 10 THICAYHBIX.

= 0,017

= 0.017

11. ®opmymna D (-X) = D(X):
A) He BepHa
B) BepHa TONBKO [Is1 OTPULIATEHHBIX CTyJAHBIX BETUIHH

C) BepHa TOJIBKO JUIsl TOJIOKUTEIBHBIX CITy4alHBIX BEJIMUUH X
D) BepHa

12. Jlana BeiOOpKa o0beMa N: X1, X2, ..., Xn . ECIHM KaXKbIi JIEMEHT BHIOOPKH YBEJIUYHTD B 5

pas, To BEIOOpOUHOE cpeaHee X
A) Bo3pacTeT B 5 pa3 u BRIOOpOUHAs ucIepcus S 2 Bo3pacTeT B 5 pa3
B) BospacTeT B 5 pas, a BEIOOpouHas quctepcus S 2 ypenuunres B 25 pas
C) Bo3pacreT B 5 pa3, a BEIOOpOYHAs TUCHIEPCHS] HE H3MEHUTCS
D) Bo3pacreT B 25 pa3, a BHIOOpOUHas gucrepcus S 2yBequduTcs B 5 pas

13. ABromammHa mnpunuia u3 MuHcka B MoruneB co ckopoctbio 40 KM/4 M cpasy ke
noBepHyJa o0parHo. CKoOpocTh ee Ha 00paTtHOM IyTH OblIa Ha 20 kM Gousbmie. CpeaHsisi CKOPOCTh
aBTOMOOWJIS paBHA

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

B) 100 km/g D) 40 xkm/g

14. TTnotHOCTH pactpenenenus f(x) MoxxHo HaifTu 1o pyHkMM pacnpenenenus F(x) no popmyse

A) f(x)=F"(x) ¢) f(x)=F(x)

B) 1(x)= | F(th D) 1(x)= Fitht

—00

15. I[J'IH 2-x HOPMaAJIbHBIX HE3aBHUCHUMBIX BCIIMYUH C OAMHAKOBBIMHU NUCHICPCUAMU ITOJTYUCHBI

BEIGOPKH 00BeMa Ny =42 u Ny=20 ¢ TakuMu XapakTepuctukamu: X =64, Sx2 =16, Y =59, S, 2

= 25. IIpu ypoBHe 3Haunmoctu o = 0,05 mpoBepsieTcs TUIoTe3a 0 PABEHCTBE FEHEPAIbHBIX CPEIHUX
Ux = Wy (KOHKYypUpYIOIlas TUIOTe3a [ix [ y). ONbITHOE 3HaYeHHE CTaTUCTUKU T, MpUMEHSIeMOM IS
nposepku runoressl Ho, paBHo 4,17. I'nnotesza Mx= My

A) He mpoxoauT

B) nyxHbI Tabnue! pacnpeneneHust CTbloIeHTa

C) mpoxoaut

D) Hy>XHBI JOTTOTHUTEIBHBIE OIBITHI

16. Cnyuaiinas BenuunmHa X pacrpezeieHa paBHOMepHO Ha orpeske [0, 1]. Caydqaiinas
BennurHa Y = X + 2 OyJeT uMeTh

A) paBHOMepHOE pacrtipenienenue Ha orpeske [0, 3]

B) paBHOMepHOE pacnipenenenue Ha oTpeske [2, 3]

C) Y He OyneT uMeTh paBHOMEPHOE pacrpeesieHne

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

17. CnyudaiiHas BeM4KMHA pacrpezeneHa paBHomepHo Ha otpeske [0, 5]. P1 — BeposTHOCTS,
4TO CIlydailHO OpOIleHHas TOouYka momaneT Ha oTpe3ok [0, 1]. P2 — BeposTHOCTH, UTO CIy4aitHO
OporeHHas TOYKa MoMaaeT Ha oTpe3okK [3, 4]. Toraa MOKHO yTBEpKIaTh, YTO



A) P1=P2 C) P2 B Tpu paza 6onbiie Pl
B) P2>P1 D) P1>P2

Kpartkoe onucanue u perjiaMeHT BbINOJTHEHUS
HroroBoe TectupoBanue mno aucuuiuiiHe "Beicmas matematuka 3" BBICTaBISETCS B
pacnircanuu Ha 20 Heene u mpoxoauT Yepes LIeHTp TecTrupoBaHUS B KOMITBIOTEPHOM KJIacce 00IIEeTo
noctyna. Ha tect orBogutcst 2 yaca. [Ipu BEIIOJIHEHHH TECTa CTYACHTHI MOTYT MOJIb30BaThCS TOJIBKO
KaJIbKYJISATOPAMHU, TIPU 3TOM HE JOITYCKAETCS MCIIOIh30BaHNE KAKUX-TTUOO CIIPAaBOYHBIX MaTEPUAIIOB,
KOHCIIEKTOB JICKITUH ¥ TIPAKTUYCCKUX 3aHATHIH, MOOMJIBHBIX YCTPOMCTB, T'aJIPKETOB. .

Kpurepun oueHku:

Tect cocrout u3 10 3aganwmii, KaXKa0€ U3 KOTOPBIX olleHnBaeTcs B 10 6amios:

10 GanyioB cTaBUTCA 3a 3a/1aHUE, €CIU CTYACHT Ha BOMPOC 33/1aHUs OTBETHJI IIPABUIIBHO;
0 GayuToB cTaBUTCH 3a 3a/laHKE, €CITU CTYJICHT Ha BOIIPOC 3a/IaHUS OTBETHII HEMIPABUIIHLHO



7.3. OueHo4Hble cpeacTBa AJS NMPOMEXKYTOYHOH aTTecTAllMU N0 HMTOraM OCBOEHUS
AUCHUTLTHHBI

7.3.1. Bonipochl K IPOMEKYTOYHOM aTTecTAllUH

CemecTtp 3




Bomnpocekl Kk 3K3aMeHy

/1
1 |Kakue ypaBHeHHsI Ha3bIBatOTCs quddepernmanbabivi. pumep.
2 [Yto Ha3bIBatOT penieHueM nudepeHnuanpHoro ypasHenus. Ilpumep
3 [YTo Ha3bIBaIOT HAYAJILHBIMU YCIOBUAMU JUIsl TuddepeHianbHoro ypasaenus. [lpumep
4 [Yro Ha3pIBalOT OOIMIMM perieHueM Uit JudepeHIHaIbHOr0 YpaBHEHH (N-0T0 MOpsIKa)
5 [Teopema Ko o cymectBoBaHuu pemeHus 1udhepeHaabpHoro ypaBHeHus 1-oro nopsaka
6 [[uddepenumanbuble ypaBHeHUs 1-0ro NopsiaKa U METO/bI OTHICKAHUS UX PEILICHUS:
7 Juddepennmanbaple ypaBHEHHST 2-0r0 MOPsIKA, JOMYCKAIONIME MOHMWKEHUE TOpsaka 1-oro
THna ¥ METOJ OTHICKAHMS UX PELICHHUS.
8 Juddepennmanbaple ypaBHEHHST 2-0r0 MOPSIKA, JOMYCKAIONIME MOHMWKEHUE TOpPSIKa 2-0T0
THna ¥ METOJ OTHICKAHMS UX PELICHHUS.
9 Juddepenumanbable ypaBHEHHUsI 2-0r0 HOpPsAKa, JONMYCKAIOLIUE MOHWKEHHE Mopsaka 3-ero
TUIA U METOJI OTHICKAHUS UX PEIICHUSI.
10 ﬂHHeﬁHEIe OJTHOpOJHbIE JU(epeHMaIbHbIe YpaBHEHHs N-Oro IOpsJKa, CBOICTBa €ro
CIICHUH.
11 |Ctpykrypa obmiero pemenus JIOIY n-oro nopsiaxa.
12 Onpenenenue JIUHEHMHON 3aBUCUMOCTH (DYHKUMN. YCIOBUS IJIMHEHHOW 3aBHCHUMOCTH H
ITMHEITHON HE3aBUCUMOCTH JBYX (QYHKIUIL.
13 |Onpenenutens BpoHcKkoro u ero CBOWCTBA.
14 Jlunelinpie ogHOpOAHBIE AU depeHnnanbHble ypaBHEHNUs BTOPOTO MOPSIKA C MOCTOSHHBIMU
Kod(purmeHTamu.
15 CrpyKTypa 00111ero peueHus JUHEHHBIX 0JTHOPOAHBIX TU(GepeHINaIbHbIX YPaBHEHHS BTOPOIO
MopsiKa ¢ NOCTOSTHHBIMU K03 uiimeHTamu.
16 XapaKkTepuCcTUUECKOe ypaBHEHHE JUIsl JIMHEHHBIX OJJHOPOAHBIX U depeHIaTbHbIX YPaBHEHUS
BTOPOT0 MOPSAKA C MOCTOSHHBIMU K03 huiineHTamu.
Bug oOmero pemeHuss JUMHEHHBIX OJHOPOJHBIX AU(D(EepeHIUaNbHBIX ypaBHEHHS BTOPOTO
17 |nopsinka ¢ MOCTOSTHHBIMU KO3(PUIIMEeHTaMu IS CIydaeB, KOI/la KOPHU XapaKTepUCTHUECKOTO
YPaBHEHUs AEHCTBUTEIbHBIEC PA3IMUHBIC YHCIIA.
Bug oOmero pemieHuss JMHEHHBIX OJHOPOJHBIX AU(D(EpEeHIIMANBHBIX YpaBHEHHsS BTOPOIQ
18 [mopsinka ¢ MOCTOSSHHBIMU KOX(PHUIIMEHTaMHU [UTSI CITydaeB, KOTJAa KOPHU XapaKTePUCTUIECKOTO
YpaBHEHUs JEMCTBUTEIbHBIE OJIMHAKOBBIE YNCIIA.
Bun oOmiero pemieHus JUHEHHBIX OAHOPOAHBIX UG EPEHIMATBHBIX YpPaBHEHHUSI BTOPOTO
19 [mopsnka ¢ MOCTOSHHBIMU KO3 PULIMEHTaMHU [Tl CITyyaeB, KOTJa KOPHU XapaKTepUCTUYECKOTO
ypaBHEHUsI KOMIIJIEKCHBIE YHCJIA.
20 |JIuneiinple HeOAHOPOAHBIE AU depeHInanbHbIe ypaBHEHHS N-0T0 MOPsIKa.
21 CtpykTypa 0o01Iero peieHus TMHEHHBIX HEOJHOPOIHBIX MU depeHIIMaTbHBIX YPaBHEHUS N-0T0|
[opsiKa.
29 MeTo1 Bapuanuy MpOU3BOJIBHBIX TOCTOSHHBIX JUISl OTBICKAHUS YaCTHOTO PEUICHUS TMHEUHOTO
HEOTHOPOAHOTO AU P epeHInaTbHOIO YpaBHEHUSI BTOPOTO MOPsIJIKa.
23 |IIpaBas yacth cnenuanbHoro suja JIHJY 2-oro nopsiika ¢ HOCTOSHHBIMU KO3 QUITEHTAMH.
Meton HeorpeneaeHHbIX K03()PHUIIMEHTOB AJIs OTHICKAHUSI YACTHOTO PEIIeHUs] HEOIHOPOAHOIO
24 muHeitHOrO MM PEepeHINANTBHOTO ypaBHEHUS BTOPOTO MOPsAKa C TPABOIl YaCThIO CIIEUAIBHOTO
BH]A.
25 [[IpeoOpazoBanmue Jlamiaca
26 |OpurruHaibl 1 X U300paKEHUS
27 |CroiicTBa nmpeobpazoBanwsi Jlammaca
28 [TabGnuma opuruHaIoOB B M300paKeHUH
29 |06patHoe mpeobpazoBanue Jlamnaca
30 [Teopemsbl paznoxeHUs




31

OmnepaniMoOHHBII METO pelIeHHsI TMHEHHBIX T hepeHIINATbHBIX YPaBHEHUN U UX CUCTEM

32

Uto Takoe uucioBoit psa. [Ipumep. Uto HaszwiBaeTcsa cymmoin psana. Kakoil psna Ha3biBaeTcs
CXOJAIMMCS, KaKol pacxoasmumcs. beckoneyHasi reoMeTpuyecKas Mporpeccus U ee cymma

33

HCO6XOI[I/IMBII\/'I IMPHU3HAK CXOJUMOCTH YHUCJIOBOI'O psAAd. Kak ero MoXHO HCIIOJIE30BaTh JJI
MCCJICAOBAHUA CXOAUMOCTH pAaa

34

JlocTaTrouHble TNpU3HAKKA CXOJUMOCTH PSAOB C TMOJOXKUTEIbHBIMU WiI€HaMU (CpaBHEHUS,
Jlamambepa, pauKanbHBIA, HHTErpabHbBIN). [Ipumepbl

35

3Hakouepenyrommuecs psaasl. Teopema JleliOHuma u e€ WCMONB30BAHUE JJISI MPUOIMIKEHHBIX
BBIUMCIICHUI CYMMBI psijia

36

3HaKornepeMeHHble psiibl. JlocTaTouHble NMPU3HAKA CXOAUMOCTH. AOCONIOTHAs W YCIOBHAas
CXOIMMOCTh

37

CTeneHHOH pAaAa. I/IHTepBaJ'I CXOOUMOCTH CTCIICHHOI'O pAaaa, paauyC CXOANMMOCTHU, KaK €Io HaWUTH

38

Psinb1 Teitnopa n Maknopena muis ynkiun f(x). [pumepst st pyskmii: cos(x), sin(x), In(1+x),
exp(Xx).

39

lcrionp30BaHue PSAAOB ISl BBIYUCICHUH PUOIMKEHHBIX 3HAYCHUH (PYHKIUI U OTIpe/IeIIeHHBIX|
MHTETrPaJIOB C 33JaHHON TOYHOCTBIO

40

Tpuronomerpuyeckuit pan. Koadpduumentsr Oypoe, psin @ypbe 115 GyHKIHI ¢ eprooM 2 1t

41

PasyioxxeHue B psii @ypbe UETHBIX M HEUETHBIX MEPUOINYECKUX (PyHKINMN

42

DyHKIMoHANBHBIN psasl. O0IacTh CXOIMMOCTH PSA.

43

CBolicTBa CTEIIEHHBIX pAaoB

44

licnionp30oBaHne psAAOB S OTBHICKAHHUS TNPHONMKEHHBIX peHIeHu nuddepeHInaabHbIX
ypaBHEHUH

45

Ycnosue Aupuxie i GyHKIUN

46

YcnoBue cxopumoctu psaaa Dypbe K QyHKINH, 1J11 KOTOPOH OH 3aIicaH

47

Ko duunents Dypre, psg Pypbe 11 dyHkuuit ¢ nepuogom T

48

Paznioxxenue B psii Pypbe HENepuondeckux GpyHKIun

49

OpTtoroHanbHble Ha oTpe3ke [a; b] pyHkuun

50

DopMyIibl KOMOMHATOPHKHU

51

Utro Takoe wucnbiTanue, coObiTve. [Ipumep. Kakue coObITHS Ha3bIBalOT Cily4alHbBIMH,
NIOCTOBEPHBIMU, HEBO3MOXKHBIMU. [Iprmep

52

Kakye coOBITHS HAa3bIBAIOT HCCOBMCCTHBIMH, HC3aBHCHUMbIMH. HpHMep

53

Uto Takoe cymma coObITHI, TpousBeaeHne coobiTuil. [Tpumep

54

Kakye coOBITHS Ha3bIBAIOT IIPOTHUBOIIOJIOKHBIMH. HpHMep

55

UTo Takoe moiHas T'pyIiIia coObITHii. UTO Takoe QJICMCHTAPHBIC UCXOAbI UCTIBITAHUS. HpHMep

56

UTo Takoe OTHOCHTENIbHAs 4acTOTa COOBITHS, B YEM 3aKJIFOUAETCSl CBOMCTBO YCTOMYMBOCTH
OTHOCHUTEJIBHBIX YaCTOT, YACTOTHOE OTIPEJICIIEHNE BEPOSITHOCTH COOBITHS

S7

Kiaccuueckoe omnpeneneHne BeposiTHOCTH coobITus. [Ipumep. CBoNCTBa BEPOSTHOCTH COOBITHS

58

YciioBHasE BEpPOSTHOCTb. BeposSTHOCTh MpOU3BEACHUSI COOBITHI. BeposTHOCTh mpou3BeneHus]
He3aBHCUMBIX coObITHI. [Tprmep

59

BeposiTHOCTH CyMMBbl HECOBMECTHBIX COOBITHI. BeposTHOCTH CyMMBI COBMECTHBIX COOBITHIA.
[ IpuMepsl

60

[ToBTOpHBIEC HE3aBUCUMBIE UCTIBITAHUS. Dopmyiia bepHyuu.

61

AcuMIiToTueckrue OpMYIIbL.

62

Cryvaiinas BenuunHa. JIMCKpeTHbIE M HeNpephIBHBIE cayvaiiHble BenuuuHbl. [Iprmep

63

3aKOH pacnpeneneHus: AUMCKPETHOM ciydaiiHOW BennyuHsl. [Ipumep

64

UunciioBble XapakTEpUCTUKU CIIYYaHBIX BEIWYMH (MaTeMaTH4ecKoe OXKHIAaHUE, TUCIIepCHs,
CpeliHee KBaJpaTHIecKoe OTKIOHeHne). UTo OHM XapaKTepu3yIoT M KaKOBBI HX CBOMCTBA

65

Kak HaiiTh MaTreMaTH4YeCKOe OKUIAHUE U JUCTIEPCUIO JUCKPETHOM CIIy4YalHOW BEJTMYMHBI

66

DyHKIMSA pacnpeneneHus BeposTHocTel F(X) u minoTHOCTh pacnpenenenus BepostHocTel f(X)

HEMPEPHIBHOM CIIy4allHOW BEJIMYMHBI, UX CBOMCTBA




67 |MaremaTtuyeckoe OXHJIaHUE U AUCTEPCHUs] HETPEPHIBHOMN CIIy4aiiHON BETMUYHUHBI
Kak HaliTH BepOSTHOCTh IONAJaHUs CIIy4ailHOM BEJIMYMHBI B 3aJaHHbI WHTEpBaJ, €CIU
68 [M3BecTHA MIOTHOCTH pacrpeneneHus: BepoaTrHocTeil f(x). UTo reoMeTpuvecku BBIpaXKaeT 3Ta
BEPOSITHOCTD
69 HopmanpHbIi  3aKOH  pacripenesieHusi, rpaduk IUIOTHOCTH pPAaclpenesieHus,, YHCIOBbIE
XapaKTEePUCTUKH
Kak HallTu BEpOATHOCTH TOrO, 4YTO Cilyd4aiHas BEJMYMHA C HOPMAJIbHBIM 3aKOHOM
70 |pacnpesneneHus MpUMET 3HAUEHUE MEHBIIIE 3aJJAHHOTO X1; OOJIbIIE 3aJaHHOTO X2; HA MHTEPBAJe
(x1,X2) ¢ momompo Gyaknuu Jlamiaca
71 ['eHepanbHas U BBIOOPOYHASE COBOKYITHOCTH, KaKasi BHIOOpKa HA3bIBACTCS PENPE3EHTATUBHON U
KaK ee MOoJIY4YUTh
79 Kakue OLleHKM Ha3bIBalOTCS HECMEUIEHHBIMHU, COCTOSITENbHBIMU. UTO SBISETCS HECMELEHHOU
OLIEHKOM MaT.0KMJaHMsl, AUCIEPCUU U KaK UX BBIUMCIIUTH 110 BBIOOPOYHBIM JAHHBIM
73 Kakas 3aBUCUMOCTb MEX/1y BEJIMYMHAMU HA3bIBAETCS CTATUCTHUECKON, KaKasi KOpPEISLIMOHHOM.
[Tpumep Ha rpadukax paccenBaHus
74 |JloBepuTEIbHBIN HHTEPBAJ JUIsl BEPOSTHOCTH COOBITHS, MaT.0’KUAAHUS, TUCTIEPCHH.
7.3.2. Kputepuu 1 HOPMbI OLlEHKH
®opma
NPOBe/IeHUs!
Cemectp . Kpurtepuu u HOPpMbI OLIEHKH
MPOMEKYTOYHOM
arTrecTanuu
Crynent HabOpain 80 u bonee
0aJI0B, paCCYMTAHHBIX I10
dbopmyne: (Cymma 6aioB 1o
BCEM Y4E€OHBIM MEPOIPUSITHUSM,
«OTIINYHO» IIPEelyCMOTPEHHBIM B Kypce +
pe3yabTaThl UTOTOBOTO
TECTUPOBaHU), pa3Jesi€HHas Ha
2. K nony4yeHHOMY pe3yabTaTy
npuOaBisOTCS OOHYCHBIE OAJLIBI.
Crynent Habpan ot 60 10 79
0aJIJIOB, paCCYUTAHHBIX 10
dopmyine: (Cymma 6amioB 1o
Dk3aMmeH (1o BCEM yUEOHBIM MEPOIPUSITHSIM,
3 HAKOMUTEIbHOMY «XOPOIIO» IIPEyCMOTPEHHBIM B Kypce +
pEeUTHHTY) pe3yNbTaThl UTOTOBOTO
TECTUPOBAHUS), pa3/ieN€HHas Ha
2. K nosryueHHOMY pe3yJbTary
npubaBIIsAOTCs OOHYCHBIE OAJLIBI.
Crynent Habpan ot 40 10 59
0aJIoB, pacCCYMTAHHBIX IO
dbopmyne: (Cymma 6amioB 1o
BCEM Y4E€OHBIM MEPOIPHUSITHUSM,
«YIOBJIETBOPUTENIBHO» | MIPELYCMOTPEHHBIM B Kypce +
pe3yabTaThl UTOTOBOTO
TECTUPOBaHUs), pa3Jesi€éHHas Ha
2. K nonydyeHHOMY pe3yabTaTy
pUOaBIAIOTCS OOHYCHBIC OB




Cemectp

dopma
NPOBECHUs
NPOMEKYTOYHOH
aTTecTaluu

Kpurtepuu u HOpMbI OLIEHKH

«HEYJIOBJIETBOPUTEIILHO»

Crynent Habpan menee 40
0aJIoB, paCCYUTAHHBIX IO
dopmyne: (Cymma 6amioB 1o
BCEM yUEOHBIM MEPOIPUITHSIM,
PEeayCMOTPEHHBIM B Kypce +
pe3yJbTaThl UTOTOBOTO
TECTUPOBAHUA), pa3AciIEHHAS HA
2. K nonydeHHOMY pe3yJibTaTy
npuOaBIIsA0TCs OOHYCHBIE OAJLTBI.




8. YueOHO-MeTOIMUYECKOEe M HH(POPMALIMOHHOE 00ecnedeHne THCIUTITUHBI

8.1. O0s3aTesIbHasI JJUTEpATYypa

Tun (yueOHuK, ydeOHOE

KoJsimuecTBO B

Ne nocodoue, yueoHo- HAYYHOM
ABTOPBI, COCTABUTEJIH 3aryiaBue (3aroJioBoK) T'ox m3nanua
n/n MEeTOAHYECKOEe Mocodue, oudamorexe /
NPAKTHKYM, JP.) HanmenoBanue 365C
1 [Iunaues B.C. Briciras maremaTuka VueOHuk 2019 DOBC
«ZNANIUM.COM»
2 Pxxesckuii C.B. Bricmas maremaTnka YueOHHK 2018 9bC
«ZNANIUM.COM»
3 | daammoB KO.M., MaremMarturka VYuyeOHOe mocodue 2019 OBC
Kyp6enko JL.H., «ZNANIUM.COM»
Hukonosa I'".A.,
Huxonosa H.B., Hypuesa
C.H.; mox pen. XKyp6enko
JI.H. , Huxonosoii I".A. .
4 | Hertapesa O.M., Matemaruka B mpuMepax u 3aaadax Y4eOHoe mocodue 2019 3BC
XKypbenko JL.H., «ZNANIUM.COM»

Huxonosa I'.A.,
Huxonosa H.B., Hypuesa
C.H.

8.2. lonotHuTEIBHAS IUTEPATYPA




Tun (y4yeOHUK, yueOHOE

KoaunuecTBo B

Ne nocooue, yueoHo- Hay-nou
ABTOPBI, COCTABUTEJH 3aryiaBue (3aroJi0BOK) Toa n3nanus oudauoTexe /
n/n MeToauYecKoe nmocoomue,
IpaKTHKYM, Ap.) HanmenoBanme
P > AP 9BC
1 | Ky3nenos JI.A. COOpHUK 3a/IaHUM 10 BBICIICH MaTeMaTHKE. VYyebHoe mocobue 2015 9BbC
Turnosele pacyeTsl «JIaHb»
2 | ©wmunosa E.E., Cepreesa Maremaruka Y4eOHoe nmocodue 2015 9bC
J.B., Cnob6onackas U.H. «ZNANIUM.CO
M»
3 | benoycosa B. 1., EpmakoBa | Briciias matemaTuka. Yacts 1 VYuebHoe nocobue 2016 9bC

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

«IPRbooks»




8.3. Ilepeuenb mpogecCHOHAIBHBIX 0a3 JaAHHBIX U HMHGOPMAIMOHHBIX CINPABOYHBIX
CHCTEM

—OCHOBBI BbICIIEH ¥ AucKpeTHON Matematuku // [Ily6osuy A.A., Knoukos FO.B. CripaBOYHUK
/ Bonrorpan, 2015. Peswcum oocmyna: http://elibrary.ru

—Jlexknuu no Beiciieii Matematuke // I'anoe B.A., Jleemepesa P.B. YuebHoe mocobue. B 2-x
vactsax / bapuayn, 2014. Tom Yacts 1 Jlunelinas anreOpa, aHaIMTHYECKasi TEOMETPUST, KOMIICKCHBIE
YHCclia, pa3joKeHUE palMoOHaJIbHBIX JIpo0eil, BBeJeHHE B MaTeMaTHUeCKUi aHanu3 (2-e u3gaHue,
nepepaboTaHHOE U A0NOAHeHHOE). Peorcum docmyna: http://elibrary.ru

—Jlexknuu 1o Beiciieii Matematuke // I'anoe B.A., Jleemepesa P.B. YuebHoe mocobue. B 2-x
yactsax / bapnayn, 2014. Tom Yacts 2 AuddepeHnnanbHoe 1 HHTETPATbHOE UCYUCICHHS, () YHKIIN
HECKOJIbKUX MEePEMEHHBIX, (DYHKIIUN KOMIUIEKCHOTO IepeMeHHOro, AuddepeHnnaibHble ypaBHEHUS
U Teopusi BEpOATHOCTEH (2-¢ wm3maHue, mepepadOoTaHHOE W JAOMOJIHEHHOE). Pejcum oocmyna:
http://elibrary.ru

8.4. IlepeyeHb MPOrpaMMHOI0 obecnevYeHus

Ne HaumenoBanmue I1O PexBu3uTHI 10r0BOpa (1aTa, HOMEP,
n/n CPOK JeiicTBHS)
1 Windows Horosop Ne 690 ot 19.05.2015, cpok neiicTBus —
OEeCCPOYHO
2 Office Standart Horosop Ne 690 ot 19.05.2015, cpok neiicTBust —
6eccpouno; [Jorosop Ne 727 ot 20.07.2016,
CPOK J€ICTBHS — OECCPOUHO

8.5. Onucanue MaTepHAIbHO-TeXHUYECKOH 0a3bl, HEOOXOAMMOI 15 OCYyLIeCTBJIEHHSA
00pa3oBaTeIbHOIO NMPoOLECcCca MO0 JUCIUIIHHE

HaunmenoBanue 000py10BaHHBIX Y4eOHBIX

Ka0MHeToB, JadopaTopuii, MACTEPCKUX U

Ne AP. 00bEKTOB /IS IPOBeIeHH

N/ | NPaKTHYeCKHX U J1a00opaTOPHBIX 3aHATHIA,
MOMELUEHHUH VI CAMOCTOATEIbLHOMI

paboThl o0yuyaoumxcs (HoMep ayAuTOPUN)

Ilepeyenb 0CHOBHOTO 000pYyAOBaHHS

VYueOHast ayauTopus uid nposeeHns 3aHsATuil | CTONbl  yYEeHUYEeCKHE JBYXMECTHBIE U
JIEKIIMOHHOTO TUIA. Y4yeOHast ayIuTOpHs sl | TPEXMECTHbIE (MOHOOGJIOKH) ,CTOJ
NPOBE/IEHUST 3aHATHH CEMHUHApCKOTO THIA. | MpenoJaBaTeIbCKHi, CTYIN
YuebHast ~ ayauTopus UL KypCOBOTO | IPEMOJABaTEIbCKUM, JOCKa ayAuTOpHas
1 | MPOCKTHPOBAHHS (BBINIOJIHEHUSI  KYPCOBBIX | (M€JI0OBas)

pabot). YueOHast ayauTopus IS TPOBEICHUS
TPYIIOBBIX u WHIMBUIYaIbHBIX
KOHCyJbTallMi. VY4eOHas aynutopus Uid
NPOBEICHUS 3aHATHH TEKYILEro KOHTPOJS U
npoMexxytouHoi arrecrarnuu (I'-440).

VYyeOHast ayauTopusi A1 MpoBeaeHus 3aHATuil | CTOJBI yUeHUYECKHE, CTYNIbsl yYeHUYECKHE,
JIEKIIMOHHOTO THUIA. Y4eOHas ayIuTOpHs Ui | JOCKa ayTuTOpHAs (MeIoBast)

MPOBEJCHUS 3aHSATUA CEMHUHAPCKOTO THIIA.
2 VYuebHast  aymauTtopusi Ui KYPCOBOTO
MPOEKTUPOBAHUS  (BBITIOJTHEHHSI KYPCOBBIX
pabot). YueOHast ayauTopus s TPOBEICHUS
T pYHHOBI:IX nu I/IHZ[I/IBI/II[yaJIBHBIX
KOHCYJIbTAaMil. YdeOHas ayauTopusi s



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

n/n

HaumenoBaHnue 000py10BaHHBIX Y4eOHBIX
Ka0OMHETOB, J1a00PaATOPHIi, MACTEPCKUX U
AP- 005K TOB LIIsl IPOBE/ICHHS . IlepeyeHb OCHOBHOI0 000pPY10BAHMS
NMPAKTHYEeCKUX U JIa00PaTOPHBIX 3aHATHH,
MOMeIEeHU 1JIs1 CAMOCTOATEIbHOM
padoThl 00yyarommxcsi (HoMep ayAuTOPUM)

MPOBEJICHUS 3aHATUN TEKYIIEr0 KOHTPOJIS |
npomexyrounoit arrectamuu (I'-409).

CtoJIBI YYCHHUYCCKUC, CTYJIbA

[Tomenenue 1151 CaMOCTOSITENILHOM pabOThI
yueHnueckue, [1K ¢ BbIxonom B ceThb

cryaentos (I'-401)

HNurtepHer






