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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
JUCIHUIUIMHBI, TIOATOTOBKA K H3YYEHMIO W TPUMEHEHHUI0 MaTeMaTHYeCKUX METOJ0B B
po(heCCHOHATTLHOM JIeATENHHOCTH, K CaMOCTOSITEIBHOMY HM3yYEHUIO TeX pa3JlelioB MAaTEeMaTUKH,
KOTOpBIE MOTYT MOTPeOOBAaThCS JOMOIHUTEIHHO B MPAKTUYECKOW M HMCCIEAOBATENbCKON pabdoTe;
dbopMUPOBaHHE  MAaTEMaTHYECKOTO, JIOTUYECKOTO W  aNTOPUTMHYECKOTO  MBINUICHHS U
MaTeMaTUYeCKOl KyJIbTyphl OaKaiaBpa.

2. Mecto nucuumiuabl B cTpykrype OIIOITI BO

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

JIMCUMIUTMHBI U TIPAKTHKH, JUISI KOTOPBIX OCBOSHUE JIAHHOMW TUCIUIUIMHBI HEOOXOIMMO KaK
npeauecTeyromiee: "OCHOBBI JUCKPETHON MaTeMaTUKH U JIOTHKY ", "BBeieHue B aHAJIW3 IaHHbBIX ",
" MoaenupoBaHHe U IPOTrHO3UPOBAHNE COLMAILHO-9KOHOMHUYECKHUX IIPOLIECCOB .

3. Iliianupyemblie pe3yJbTaThbl 00y4YeHUs

dopmMupyemsbie U
NHaukaTopbl JOCTHKEHUAS
KOHTPOJINpYyeMble . I[lnannpyemble pe3y/bTaThl
KOMIIeTeHIHii
KOMIIeTeHIH U o0yueHust
(Kol ¥ HAMEHOBaHUE)
(K021 1 HAUMEHOBaHUE)
OIIK-1. Cniocoben - 3HaTh: OCHOBHBIC TTOHSITHUS
MPUMEHSATH 3JI€MEHTapHOW MaTEMATUKU U METO]IbI
€CTECTBEHHOHAYYHbIE U MaTeMaTUYeCKOro aHaJln3a
OOIIeMHKEHEPHBIE HEOOXOIUMBIE JJIs PeIIeHUs
3HAHUS, METOJIbI poeCCHOHABHBIX 3a]1a4
MaTEeMaTUYECKOro aHalu3a YMeTb: BBISIBIATH
Y MOJICTIUPOBAHUS, €CTECTBEHHOHAYYHYIO CYIITHOCTh
TEOPETHYECKOTO 1 TEXHUYECKUX U TEXHOJIOTUYECKUX
AKCIIEPUMEHTAIBHOIO npo6sieM 1 npohecCuOHATBHBIX
UCCIIEI0BaHUS B 3a/1a4, IPUBJIEKATh JUIsl X PELICHUS
npodecCHOHANBHOM COOTBETCTBYIOIIMA MAaTEMATHYECKUMN
JeATETLHOCTH anmnapar
BrameTs: HaBBIKaMU UCTIOJIB30BAHUS
OCHOBHBIX 3aKOHOB 3JIEMEHTApPHOMI
MAaTeMAaTUKHU B PEIICHUH
npoeccHoHaNbHBIX 3a7a4




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

Bun

DopMBbI TEKYLLET0

N HanmeHnoBaHue TeM 3aHATHI Oobem, KOHTPOJIA
Moayas (pa3aes) | y4eOHOM N Cemectp banabl | UHTEpaKkTHB, 4.
DaGOTHI (yueoHoOii padoThI) q, (HanMeHOBaHMe
OLIEHOYHOI'0 CpeaCcTBA)
Monyns 9. Jlek 1 Juddepenunanbabie ypaBHEHUS 4 2 - -
Jlnddepennnanpabie nepsoro nopsjaka. Pemenue 1V 2
ypaBHEHUs nopsiJKa
Monyns 9. Ip1l Pemienue 1Y 1 nopsiaka. 4 2 - -
Jlnddepennunanpabie Juddepennnanbapie ypaBHEHHS
ypaBHEHUs BTOPOTO MOPSAKA
Monyns 9. Cp Nzyuenue temsl "uddepennmanbubie 4 24 - -
Jlnddepennunanpabie ypaBHeHUA"
ypaBHEHUS
Monyns 9. Cp [Iposepsiemoe 3aganue 1 nmo reme 4 25 - - [IpoBepsiemoe 3ananue 1
JlndpdepeHnnaabHbIe "luddepenunanpHble ypaBHeHN" 110 TEME
YpaBHEHUS " TudpepeHnmanbabie
ypaBHEHHUS .

Monayns 10. Ip 2 OpuruHaibl 1 UX H300paskeHUs.. 4 2 - -
OrnepanoHHbIC [IpeoOpazoBanue Jlamnaca. Teopemsr
MCUYHCIICHUS pazioxeHus. Tabnuiia OpUrHHATIOB U

n3o0paxenuit. Pemenne /1Y u ux cucrem

OTIEPAIIMOHHBIM METOI0M
Monayns 10. Cp OpuruHaibl 1 H300paskeHus.. 4 24 - -
OnepanoHHbIE [IpeobpazoBanue Jlamnaca. Pemenne
MCUYHCIICHUS nuHeHHbIX J[Y u cuctem onepanroHHbIM

METOIOM.
Monyis 10. Cp [TpoBepsiemoe 3aanue 2 1Mo TeMe 4 25 - - [IpoBepsiemoe 3amanue 2
OnepaniuoHHbIE "OnepannoHHble HcunucaeHus" o teme "OnepanvoHHbIe

MCUYUCIICHUS

ncynuciaeHus"




Bun

DopMBbI TEKYLLET0

N HanmeHnoBaHue TeM 3aHATHH Oobem, KOHTPOJIA
Mopnyas (pa3gen) | y4eOHOM . Cemectp baanel | UaTepakTus, 4.
DaGOTHI (yueoHoOii padoThI) q, (HanMeHOBaHM e
OLIEHOYHOI'0 CpeaCcTBA)

Monyns 11. Paner | Jlek 2 Yucnoseie psaapl. CXOAMMOCTD YUCITOBBIX 4 2 - -

psinoB. Crenennsie psabl. O6nacTb

cxoaumoctu. [lomHas BEposSTHOCTS,

dbopmyasl baiteca. [loBTopHbie

He3aBHCHUMBbIE UcTibITanus. Popmyna

bepuymnu. Acumnroruyeckue GopmyIbl.
Monyns 11. Pager | Cp YucnoBble U QYHKIIMOHAIbHBIE PSIJIbIL. 4 24 - -

[Tpu3Haku CXOAUMOCTH, 00JIaCTh

cxoauMocTu. Psisl @ypbe.
Monyns 11. Pager | Cp [TpoBepsiemoe 3ananue 3 1o Teme 4 25 - - [IpoBepsiemoe 3aganue 3

"Paner". o tTeMe "Psaanr".
Monyns 12. Teopus |IIp 3 OyHKIMOHANbHBIE psABL. Psbl 4 2 - -

BEPOATHOCTEN U
MaTemMaTh4decKas
CTAaTUCTUKA

Oypre.CrnydaifHpie COOBITHS, OTIEPAIHH
B aiiredpe coOBITUI, BEPOSATHOCTU
COOBITHS, CBOMCTBA BEPOSITHOCTH
coObiTus [IpaBua BerunCICHUS
BEPOATHOCTEU. DIIEMEHTBI
KOMOMHATOPUKH.




DopMBbI TEKYLLET0

B . HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOJIA
Mopnyas (pa3gen) | y4eOHOM . Cemectp baanel | UaTepakTus, 4.
DaGOTHI (yueoHoOii padoThI) q, (HanMeHOBaHM e
OLIEHOYHOI'0 CpeaCcTBA)
Monyns 12. Teopus |I1p 4 JluckpeTHbIe U HEMPEPhIBHBIC 4 2 - -
BEPOATHOCTEN U CJIy4aiiHbIE BEJIMYMHBI, 3AKOHBI UX
MaTeMaTHYecKas pacnpezenenus, Yucnosele
CTATUCTUKA XapaKTEPUCTHKU CIIyUYalHBIX BETHYUH H
UX cBoMcTBa. ['eHepanbHas u
BbIOOPOYHASI COBOKYITHOCTH.
['enepanbHas U BEIOOpOUHAS
COBOKYIHOCTH. JOBEpUTEIbHBIN
uHTepBall. ToueyHble OLIEHKH YHCIOBBIX
XapaKTEPUCTUK CITyYalHBIX BEJIHMYMH.
JloBepuTenbHbIi HHTEpBaIL. ToueuHbIe
OIICHKH YUCJIOBBIX XapaKTEPUCTUK
Monyis 12. Teopus | Cp Teopus BeposiTHOCTEN U 4 23 - -
BEPOSITHOCTEHN 1 MaTeMaTU4YecKasi CTAaTUCTHKA
MaTeMaTHYecKas
CTaTUCTUKA
Mogyns 12. Teopus | Cp [Iposepsiemoe 3aganue 4 no Teme 4 25 - - [IpoBepsiemoe 3ananue 4
BEPOATHOCTEN U "Teopust BEpOATHOCTEHN U o Teme "Teopust
MaTeMaTHYecKas MaTeMaTh4yecKas CTaTHCTUKA" BEPOSITHOCTEN U
CTAaTUCTUKA MaTeMaTh4yecKast
CTaTUCTHKA".
1A [TpomexyTouHas aTTecTanus (IK3aMeH) 4 0,35 - -
KonTpons | Dx3amen 4 8,65 - - Bormpocsr k 3k3aMeny
NoNo 1-74
Hroro:; 216 -




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

Hucunmmua "Beiciias maremaTtnka 3" peanu3yercs ¢ NPUMEHEHHEM JHCTAaHIIMOHHBIX
00pa30BaTeNIbHBIX TEXHOJIOTUH.

CamocrosTenbHass paboTa CTYIEHTOB NPEAyCMATPUBAET BBINOJHEHHE 3aJaHUNd K
IPaKTUYECKUM paboTaM, IPOBEPSIEMBIX BPYUHYIO I10 TEMaM Kypca, U3y4eHHE MaTepUalloB JIEKIIHH,
00pa310B pelIeHMs] IPAKTUYECKUX 3a/IaHUH, BHIIIOJHEHUE 3aJaHUN 11 CAMOKOHTPOJIS.

6. MeToauuyecKue YKa3aHUusA 110 0OCBOCHUIO TUCHUIIIMHBI

OCHOBY TEOpETHYECKOr0 OOY4YEHHMS! CTYIAEHTOB COCTABIISIIOT JIEKIMH, B XOAE KOTOPOM
IpernoJiaBaTesb U3j1aracT OCHOBHbIE, HAU0OJIee CI0KHbBIE IIOHATHS TEMBI, a TAKXKE CBA3aHHBIEC C HEl
TEOPETUYECKHE M MPAKTUYECKHE MPOOIEeMbl, NaéT PEKOMEHAAUHU Ul MPAKTUYECKOTO 3aHATUS U
yKa3aHUs U1 BBIIOJIHEHUS] CaMOCTOSTENbHON paboThI.

B Xozme IeKIMOHHBIX 3aHATHH OO0ydYarOUIeMycsi HEOOXOAMMO BECTH KOHCIIEKTHPOBaHUE
yuyeOHOro Matepuasia, oOpaiias BHUMaHMEe Ha (DOPMYJIMPOBKH, PACKPBIBAIOLIUE COJCpKAHUE
u3ydaeMoi nucuumunHbel "Beicmas matemarnka 3". JKenareapbHO OCTaBIATh B pa0OYMX KOHCIEKTaxX
HOJIsl, HAa KOTOPBIX JeJaTh IOMETKH, MOJYEPKUBAIOIIME OCOOYI0 BaXXHOCTb TE€X MM HHBIX
TEOPETUYECKUX TTOJIOKECHHI.

CamocrosrenbHas paboTa CTYAEHTOB SIBJISIETCS Ba)KHBIM BHJIOM Y4eOHOW J€ATEIbHOCTH.
CamocTrosTenbHass paboTa BBINOJNHIETCS BO BHEAYAUTOPHOE BpeMs IO 33aJaHUI0 U IpU
METOAMYECKOM PYKOBOJICTBE IIPEIOJIaBaTeNsl, HO 0€3 ero HeMOCPEICTBEHHOTO YUacTHs.

B mporecce camocTosTensHOM pabOThI CTYACHT MPUOOPETaeT HABBIKUM CAMOOPTAaHH3AIIHH,
CaMOKOHTPOJIs, CAMOYIIPABJICHUS U CTAHOBUTCSI aKTUBHBIM CaMOCTOSTEJIbHBIM CYOBEKTOM y4eOHOM
JIESATEITbHOCTH.

B Xoze moAroToBKM K IMPAKTUYECKUM 3aHATHUSM CIEAYET M3YyYUTh KOHCIIEKTHI JIEKIUH, U
PEKOMEHI0BAaHHYIO JIUTEPATYPY, YUECTh PEKOMEH/IAINY ITPENOAaBaTENs.

Ha mpakTudeckux 3aHATHSIX CTYIEHTHI pELIAOT 3aJa4 10J PYKOBOJICTBOM IIpPENoaaBaTells.
[TpakTHueckue 3aHATUSA TMOCBAILIEHBl M3YyUYEHUIO Haulosiee BaKHBIX U CJIOXKHBIX TeM Y4eOHOM
JUCLUIUIMHBI U CITYKaT JUIsl 3aKpEIUICHUS] U3y4YEHHOI0 MaTepHaia.

BakHpIM KpUTEpUEM YCBOEHUSI TEOPUH SIBISETCS YMEHUE pelaTh 3ajaud Ha MPOWJIeHHBIN
marepuan. Ilpu pemeHun 3agay HYXKHO OOOCHOBaTh KaXJblii 3Tam pelieHus, HCXOAd U3
TEOPETHYECKUX ITOJOKEHUM N3y4aeMoro Kypca. Ecii CTyIeHT BUIUT HECKOJIBKO ITyTEH PEIICHHs,
TO OH JIOJDKEH CpPaBHMTh MX M BbIOpaTh caMblii pallMOHaJIbHBIA. PemeHue 3agay U mpuMepoB
clenyeT u3Naratb IMOApPOOHO, BBIYMCIEHHUS pacroyiaraTb B CTPOTOM TOpPSAKE, OTHEIsAs
BCIIOMOTaTeNIbHbIE BBIYMCIEHHS OT OCHOBHBIX. [lomydeHHbIi OTBET ClieAyeT NMpOBEPsTH criocodamuy,
BBITCKAIOMIMMH M3 CYIIECTBA JAHHOW 3aJaud. PelreHuwe 3agad ONpeieréHHOro THIa HYXHO
IPOI0JKATh JI0 IPUOOPETEHHs TBEPABIX HABBIKOB B PELICHUU.

Bo Bpemss wu3ydeHHMss MOAyJsS CTYIEHTBl CaMOCTOSITENIBHO BO BHEAYJIUTOPHOE BpEMS
BBITNIOJHAIOT MPOBEPSAEMOE 3aJlaHu€ M CHAIOT €ro MPENoJaBaTeIl0 Ha IPOBEPKY A0 3a4ETHOM
Henenu. [IpoBepsemoe 3amaHue JOMKHO OBITh BBIIOJHEHO AaKKypaTHO, IOCIIE0BATEIbHO,
000CHOBaHME PEIICHUS U OTBET 0053aTENbHBI B KAXKIOM 3aJIlaHHH.

Ha sk3ameHe BBIACHSAETCS, NMPEXIE BCEro, OTYETIIMBOE YCBOCHHME BCEX TEOPETHMUECKUX M
IIPAKTUYECKUX BONPOCOB IMPOTrpamMMbl U YMEHHME INPUMEHATH IOJYyYEHHBIE 3HAHHUSA K DPELICHUIO
npakTH4eckux 3anad. OmpezneneHusi, TEOPEMbI, MpaBUiIa JIOJDKHBI (OPMYIMPOBATHCS TOYHO U C
MOHMMaHMEM CYIIEeCTBa JeNla; PEUIeHre 3aJad B MPOCTEHUIINX CIIydasX JOJDKHO BBIOJMHATHCA O€3
OomMOOK M YBEPEHHO; BCSKasg MHUCbMEHHas W Tpaduyeckas pabora JOHKHA OBITH CcrellaHa
aKKypaTHO M 4€TKo. TONBKO HpW BBIMOJHEHUM AITHUX YCIOBHH 3HAHUS MOTYT OBITh NPHU3HAHBI
YJIOBJIETBOPSIIOIIMMU TPEOOBaHUSIM, IPEABABIAEMBIM IPOIPAMMOM.

IIpy MOATrOTOBKE K PK3aMEHY CTYAEHT AOJDKEH MOBTOPHO WM3Y4YMTh KOHCIEKTHI JIEKLIMHA U
PEKOMEHIOBaHHYIO OCHOBHYIO U JIOTIOJHUTEIBHYIO JIUTEPATYPy, IPOCMOTPETH PEILICHHUs OCHOBHBIX
3a/1a4, peIEHHBIX CAMOCTOATEIBHO U HA NMIPAKTUYECKUX 3aHATHUSIX, & TAK)KE COCTABUTH MMMCbMEHHBIE



OTBCThI Ha BCC BOIIPOCHI, BBIHCCCHHBIC Ha OK3aMCH.



7. OuneHo4YHbIe CpeACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Cemectp Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH HaumeHoBanue
(WJIK ee 4acTH) OLIEHOYHOI0 CPeACTBA
[IpoBepsiemoe 3ananue 1 o Teme
4 OIIK-1 " "
Juddepennnansapie ypaBHEHHS
4 OIK-1 [IpoBepsiemoe 3ananue 2 o Teme
"OnepanOHHbIEC UCUUCIICHUS
4 OIIK-1 [Tposepsiemoe 3aganue 3 mo Teme "Psiapr’
ITposepsiemoe 3ananue 4 1o reme "
4 OIlK-1 Teopus BEpOATHOCTEN U MaTeMaTU4ecKas
CTaTUCTUKA'
4 OIIK-1 Bomnpocs! k sk3ameny NeNe 1-74

7.2. TunoBble 3aJaHUS] MU HHbIE MATePUAJIbI, HEO0X0IMMBbIe VIl TEKYLIEero KOHTPOJIs

7.2.1. lIpoBepsiemoe 3axanue 1 no reme "Inddepennuaibubie ypapuenus'
(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

TunoBbie MpuMepPHI 3aaHUH
3agaya 1.
HNano muddepeHnnanbHOe ypaBHEHHE MEPBOTO MOPsAKAa U €ro HayaldbHBbIE YCIOBHUS.
Haiinute o01ee perneHre SToro ypaBHCHHS U OTIPEACIIUTE YaCTHOE PEIIeHUE.

Howmep n —
sapmaTa F(x,y,y)=0 HauasbHoe ycioBue
1 X-y' -3y =x‘e"; Yo =6, % =L1.
2 y'-cosx+ysinx=1, Yo =2, X, =0.
, Yy sinx._
3 —=— :1’ X. =7/ .
Y+ = Yo 0="/7
4 y'—%:—zmx; Yo =1, % ="p.
5 xy'+2y=1/; Yo =1, ¥ =3
6 y' — Yy C0S X =—CO0S X; Yo =3, X, =0.
7 y' +2xy=e"% sinx; Yo =1, X, =0.
8 X2y + Xy +1=0; Yo =2, X, =1.
, 1
9 y' -y tgx=——; Y, =5, X, =1.
Cos X
2y 3 1
2 = 1 ; =—, X :1.
10 Y- =(x+1) Yo =21 %




Howmep n_

RapHaHTa F(x,y,y)=0 HavanbHoe ycioBue
11 y'=(y+1)(x+1)=0; Y, =0, X, =0.
12 «/1—x2y’—y=0; Yo =1, X, =0.
13 y'sin> x—y-1=0; Y, =0, xoz%.
14 y'sin® x—y=0; Yo=1 % =7%.
15 y'cos® x—(y +1)=0; Yo =0, %, =0.
16 2xyy'—1=0; Y, =0, x, =1.
17 y'xsiny=1; yozﬁz, X, =1.
18 xy' —1-y*=0; Yo =0, X, =1.
19 xy'—1+y=0; Yo =—1, X, =1
20 y'—ysin? xcos x =0; Y, =1, x, =0.

3agaua 2.

Hano nuddepeHimaibHoe ypaBHEHUE ITEPBOTO MOPSIKA C Pa3IESIOMUMUCS TIEPEMEHHBIMU
U ero HauanbHble ycnoBusa. Haiiaute oOliee perieHue 3TOr0 ypaBHEHHUS U OINpENeUTe YacTHOE
pelIeHue.

I F(XY,y)=0 Hauamstoe ycrosie
1 y'-yx*=0 y(0)=1
2 y'-yx’ =0 y(0)=1
3 y'-yVx =0 y(0)=1
4 y-yx/x =0 y(0)=1
5 y'—ycosx=0 y(0)=1
6 y'-=ysinx=0 x=0,y=e
7 y—(y+2)x-2)=0 y(0)=-1
8 y—(y +1)cosx=0 x=0,y=0
9 y—(y +1)sin x=0 x=0,y=0




Howmep

BapuarTa F(xy,y)=0 HauasbHoe yciosHe
10 y'cos’x—y =0 y(0)=1
11 1+ x?)y'—y=0 y(0)=1
12 J1-xy-y =0, y(0)=1
13 y—=(y +1)(x+1)=0 x=0,y=0
14 y'sin? x—y-1=0 y(szg

2
15 y'sin?x—y=0 y(gjzl
16 y'cos® x—(y+1)=0, x=0,y=0
17 2xyy'-1=0 y(1)=0
18 xy’y'-2=0 y(1)=0
19 y'xcosy —1=0 y(1)=0
20 Xy'—1-y* =0 y(1)=0

Hano muddepeHMaIbHOE YypaBHEHHE BTOPOrO MOpsiAKa W €ro HayalbHbIE YCIOBUS.

3amayva 3.

HaiiguTe oOmiee penieHe 3TOro ypaBHEHHs M OITPE/ICIIUTE YAaCTHOE PEICHHUE.

BE)(;\;ZI;& F(x,y,y,y")=0 HauaibHoe ycioBue

1 y"xInx=y"; y(e)=e-1; y'(e)=1.

2 y"cos* X = —sin2x; Y(7)=0; y(z)=2; y(n)=-1.
3 2xy" =Y"; y(9)=8; y'(9)=3.

”_y, . —0- ! —

4 y - Inyl, y(O)—O, y(O)—l

5 y'(x* +1)=2xy"; y(0)=1; y'(0)=3.

6 y' = J1—(y'): Y(7%5)=3; Y(%y)=1.

7 xy”:(1+2x2)y’; y(1)=e+1; y'(1)=+le.




B?p‘;“;i‘;a F(x,y,y,y")=0 HavasbHoe ycioBHe
8 y" =sin® x; y(0)=5; y'(0)=18; y"(0)=0.
9 y' =21+y’; y(0)=5; y'(0)=-1.
10 y"+(y") =0; ¥(2)=In(2e); y(2)=},; y'(2)=L
11 y'ctgy +(y')* =0; y(0)=0; y'(0)=1.
12 2yy"+(y')* =0; y(0)=1; y'(0)=1.
13 3yy"—(y')" =0; y(0)=y'(0)=1.
14 y'tgy +(y')* =0; y(0)="7/; y'(0)=1.
15 y"tgy +(y')" =0; y(0)=0; y'(0)=1.
16 y"=y'siny; y(0)=0; y'(0)=-1.
17 y'=2y(y')* =0; y(0)=0; y'(0)=1.
18 y"+2(y")tgy =0; y(0)=0; y'(0)=1.
19 y"y* —-1=0; y(0)=1; y'(0)=0.
20 y'ctgy —2(y')* =0; y(0)=1; y'(0)=1.

Kparkoe onucanue u perjiaMeHT BbINOJHEHHSA

[IpoBepsiemoe 3amanue 1 mo Tteme "/ludbdepeHuumanbubie ypaBHEHHs" BBIMOIHIETCS
CTYACHTaMH CaMOCTOSITENIbHO BO BHEAYJUTOPHOE BPEMS U JOJKHO OBITh CIAaHO MPETo1aBaTelo Ha
MPOBEpPKYy J10 3au€THOW Henenu. Ha ero BeimosHeHWe oTBoamTcs 25 wacoB. Homepa BapmaHTOB
KOHTPOJIBHBIX 33/1a4 OIpENeNsioTCs C TOMOIIbI0 Tabmuibl 1, IpUYeM HOMEp BapHaHTa
KOHTPOJIbHOM 3amaud 1 HaxoauTcs Mo mepBod OykBe (amMHIMU CTyJIeHTa; HOMEp BapHaHTa
KOHTPOJILHOM 3a7jaud 2 HaxOJHUTCA IO MepBOoM OykBe HMMEHHM CTY/AEHTa; HOMEp BapHaHTa
KOHTPOJILHOM 3a/1auu 3 HaXOJMUTCS MO MepBOi OYKBE OTYECTBA CTY/ICHTA.

Tabmura 1
bykBa A b B r pi| E.E K,3 4! K JI
No Bap. 1 2 3 4 5 6 7 8 9 10
bykBa M H,IO 0,4 I1 P Cc | T,1 v (ORC] X,
No Bap. 11 12 13 14 15 16 17 18 19 20

[Ipy BBHINOJHEHHWH TMPOBEPAEMBIX 3aJaHU HEOOXOJMMO CTPOrOo MPUACPKUBATHCS
YKa3aHHbIX HIDKEe TMpaBuwil. PaboThl, BbIONHEHHbIE 0€3 COONIOACHHA HSTUX MpaBWI, HE
3aYUTHIBAIOTCS U BO3BPALIAIOTCS CTYACHTY ISl IepepabOTKU.



1. Kaxpnoe mpoBepsieMoe 3aaHue JODKHO OBITh BBIMOTHEHO B OTACIHHOW TETpagul B KIETKY
CHHUMHU WJIM YEepHBIMH dYepHuiIamMH. HeoOXoIuMo OCTaBIATH IMOJS IMUPHHOH 4 - 5 cM JuId
3aME4aHMM PEeLIEH3EHTA.

2. B 3arosoBke paboThl Ha 00JIOKKE TETpaaW AOKHBI OBITh SCHO HalMCaHbl (HaMuIIds, UMS U
OTUECTBO CTYJICHTA, HA3BaHHWE IUCIHILIUHBI, HOMEP TPOBEPSIEMOrO 3aJaHUsl; 3[eCh K€ CIEIyeT
yKa3aTh Ha3BaHUE y4eOHOIO 3aBEJICHUs, JaTy OTCBHUIKM PabOThl B MHCTUTYT W ajpec cTyjaeHTa. B
KOHIIE pa0OTHI CIIEAYET MOCTABUTH 1Ty €€ BHITIOJTHEHHS U MOAIUCH CTYICHTA.

3. B paboty noimkHBI OBITH BKIIIOUCHBI BCE 331a4H, YKa3aHHBIC B 3aJIaHUH, CTPOTO 110 TOJI0KEHHOMY
BapuaHTy. Pemienus 3a1a4 HaJ0 pacoyiaraTh B MOPSIIKE BO3PACTaHUS MX HOMEPOB.

4. Ilepen pemieHUEM KakJI0H 3a1a4u HaJIO0 MOJHOCTRIO BBIUCATh €€ yciaoBue. Ecin ycioBue 3a1aun
uMeeT o0y (OpMYIHPOBKY, TO, IEPENHCHIBas €ro, CleAyeT OOIIHe [TaHHBIE 3aMEHUTHh
KOHKPETHBIMH, B3SATBIMA M3 CBOCro BapuaHTa. He clieqyer NpPUCTYNaTh K  BBIIOJHEHHUIO
KOHTPOJIBHOTO  3aJaHus, HE PEIIMB JOCTaTOYHOTO KOJIMYEeCTBA 3aJad 10 MaTepuanty,
COOTBETCTBYIOIIEMY 3TOMY 3afaHuio. OMBIT MMOKa3bIBAET, YTO Yallle BCETO HEYMEHHE PELIUTh TY
WIA WHYI0 3a7a49y KOHTPOJBHOTO 3aJaHMs BBI3BIBACTCS TEM, YTO CTYJISHT HE BBIMOJHWI 3TO
TpeOoBaHUE.

5. B mpopeneH3upoBaHHOW padOTe CTYIEHT JOJDKEH HCIPAaBUTh OTMEUYCHHBIC PEIEH3CHTOM
OIIMOKH U y4ECTh €r0 PEKOMEHJIAIIMK U COBETHI. PEIleH31H MO3BOJISIOT CTYICHTY CYJIUTh O CTCIICHH
YCBOGHHS COOTBETCTBYIONIETO pa3jeiia Kypca; YKa3blBalOT Ha MMEIOIIMECS y HEro MpoOelbl, Ha
JKeNaTeIbHOE HAIpaBJICHUE Pa0OTHI, MOMOTAKT C(HOPMYIUPOBATh BOIPOCHI Ul MMOCTAHOBKU HMX
nepe; IperojaaBareseM. 3a4TeHHbIC paOOThl MPEABSBISIOTCS CTYICHTOM IPH Clade 3adera WiIu
JK3aMeHa.

Kpurepun oneHku:
- OIIEHKAa «3a4YTEHO» BBICTABJISETCS CTYNIEHTY, €CIM TPaBUIBHO BBITOJHEHO He MeHee 70 %
3aJaHui;
- OIIEHKA «HE 3a4YTCHO» BBICTABIISIETCS CTYIEHTY, €CJIH TMPaBWJIBHO BbIMOJHEHO MeHee 70 %
3aJlaHuH.

7.2.2. lIposepsiemoe 3aganue 2 mo reme "Onepanmonnbie ucuucaenus"
(naumenosanue oyeHouHo20 cpeocmsa)

Tunosble npuMepsbl 3a1aHUM
3anaua 1

1. Ucnonb3ys onpenenenne n300pakeHHst 1 OCHOBHBIE CBOMCTBa peoOpa3oBanus Jlamnaca,
HaliTH u300pakeHWe ais 3ajaHHoro opuruHanal. Mcmonw3ys ompeneneHue wu300pakeHUs u
OCHOBHBIE CBOIicTBa peoOpa3oBanus Jlamiaca, HailTu n300paXkeHue AJIs 331JaHHOTO OpUTHHAIA.

2. Jlns 3amaHHOTO W300paKEHHWST HAWTH OPUTWHAN, WCIONB3YS pa3ioKeHHWe IpoOW Ha
npocTeliime, CBOWCTBO JIMHEHHOCTH, Tabmuny «OpUruHaI-u300pakKeHue» WIM TeopeMy
pasnokeHus U GopMyIbl Ditniepa.

N Opurunan N3006pakenue
1 2 3
1
- e G062
1
2. sinat m
1
3. cosat ‘(—)p 0211




N OpurnHan N3obpaxkenune
1 2 3
.t p
1
S. e sint (p+1)p+2)
2
t . P
6. e -sinA W
2
. 3p+4
7. e’ -sin _PHop+a
7 p(p-1)p-2)
2
pc+1
§ o o2(o-17
5p+3
2 -
9. tosin A (p—ﬂb2+2p+ﬂ
2
14
10. tZeat 5 P 5
‘p +4ip +9'
11 3t L
) te (p2+6p+131p2+6p+10)
12 - P2
' te 2 p4+p+1
3p
13. cos? (p2 . 1)2
P
14. sin® x (p—2fp?2-1
1
15. coslet ~ ) 22(n2 1
sint 1
16. Tt 7-p+ p2
1
17. tshat m
3 2
2p°+p +2p+2
pY+2pT+2p
2p+3
19. t2cht 0% +4p215p
6p+1
20. e3sht p2+4p+3
2
+2
21. e’'sint 0 3) 079
i p-—7
22. tsinot

p’—4p+3




N OpurnHan N3obpaxkenune
1 2 3
23. e’ .sint 3 F27
p (p —4)
) p+1
24. t*sint 52 .3
p-2p*+p’
25 hat 1-p
. Shal ( 2 2
p? - 4)
3amaua 2

Haiiti yactHoe pemenue nudepeHuanibHOro ypaBHEHUSI BTOPOTO MOPSIIKA
A-x'+B-x+C-x=f(t),
YIOBJIETBOPSAIOLLEE HAYAIBHBIM YCIIOBUAM

x(0)=a, x(0)=4.

A B C f(t) o B

1 3 5 6
1. 2 2 0 2
2. -6 9 0 0
3. -1 -6 2 1
4. 0 -9 2-t 0
5. 0 -4 4t 1
6. 0 4 2cost 0
7. 0 1 t3 1 6t 0
8. 0 1 cost +sin 2t 0
0. 0 -4 42t 0
10. 0 9 t-2 0
11. 4 4 et 0
12. 0 1 sin 2t 0
13. 0 1 eti2 0
14. 6 5 21 0




N A B C f(t) o B
1 2 3 4 5 6 7
15. 1 6 13 sin 4t 0 0
16. 1 0 4 —sint 0 1
1
17. 1 -1 0 . 0 0
l+e
18. 1 3 0 et 0 -1
19. 1 0 4 t 1 0
20. 1 -2 5 1-t 0 0
21. 1 -2 0 t? -1 2 -1
22. 1 -6 9 2t —t+3 0 1
23. 1 -2 1 2e! 1 1
24. 1 -3 2 e 0 -1
25. 1 -7 6 sint 0 1
3amgada 3

Haiitn wyactHoe pemenue cucrembl u@depeHIHaNbHbIX YPaBHEHUH C 3aJlaHHBIMU
HaYyaJIbHBIMH YCIIOBUSAMU

N Cucrema /1.Y. HavanbHble ycnoBus
1 2 3
{y’+3y+z=0, y(0)=1,
1. ,
Z’-y+z=0. Z(O)zl.
5 y' —2y—4z =cost, y(0)=0,
) '+ y+2z=sint. z(O):O.
y'—3z+y=0, y(0)=0,
3. , t
7—y-z=e". z(0)=0.
y' +7y-2=0, y(0)=1,
4. )
7' +2y+52=0. 2(0)=1.
5 y'+7—z=el, y(0)=0,
' 2y'+7'+2z = cost. 2(0)=0.




N Cucrema /1.V. Hauanbnsie ycnoBus
1 2 3
6. y’—y+z:§t, y(0)=0
7' +4y+22 =4t +1. 2(0)=0
. y -7 —2y+2z=1-2t, y(0)=y'(0)=0
) y'+27'+y=0. z O):O
8 y'-3y'+2y+7'-2=0, y(0)=y’ 0)=0
' —y' +y+2"-57'+4y =0. 2'(0)=0,2(0)=1
y’:—Z, y(0)=1,
9. ,
2'=2y+22. 2(0)=1.
y'=32+y=0, y(0)=1
10. {z'—z—yzeZt. 2(0)=1.
y'+2y+2'=1, y(0)=0
11. A
y +47'+32=0. 2(0)=0
_y-2z=t, 0)=2
L {y y-22 y(0)
—2y+7—z=t. 2(0)=4
13 —y"+8z=0, y(0)=y'(0)=0
' z"+2y=t. 2(0)=2'(0)=0
5y’ +3z-12y =0, y(0)=2
14. ,
~57'+13z -2y =0. 2(0)=3
Yy +4y+4z=0, y(0)=3
15. ,
7' +2y+6z2=0. 2(0)=15
y+y-7'=de, y(0)=0
16. {3y’z+z'%t2. 2(0)=0
4y +17'=0, y(0)=0
17 {y'—z:4t. 2(0)=0
' t _
y+y-—z=¢, y(0)=1
18.

8 {z’+z—y:et. 2(0)=1.
19 y' —y+2z=0, y(0)=0, Y’(lo)—l
' y"—2y'=2t —cos2t. z O):E

y'+2' -2’ +6y =™, y(0)=y'(0)=1
20. '
y'—4y' 7' +z=1. 2(0)=2'(0) =0
2 5y'+3z=12y, y(0)=-1,
' 13z =2y +57.. z2(0)=0




N Cucrema /1.V. Hauanbnsie ycnoBus
1 2 3
- y'+2=0, y(0)=2,
' 7'-2y-2z=0. 2(0)=7.
23 y'+y=3z, y(0)=1,
' 7 —e' =y+z. 2(0)=2.
o y'+3y=-1, y(0)=0,
I'=y-1. 2(0)=-1.
y!:32_y’ y(0)=2,
25, ezey_e. 2(0)=0.

KpaTkoe onucanue u perjiaMeHT BbINOJIHEHHSA

[TpoBepsiemoe 3amanue 2 1o Teme "'OrnepanroHHbIC HCUYUCIICHUS' BBITIOTHSIETCS CTYICHTAMH
CaMOCTOSITENIbHO BO BHEAYAUTOPHOE BPEMSI U TOJKHO OBITh CIAHO MPENoaBaTellto Ha IPOBEPKY 10
3au€THOi Hexenu. Ha ero Beimosnenue orBoautcst 25 yacoB. Homepa BapuaHTOB KOHTPOJIBHBIX
3aJa4 OMpEACIAIOTCS C MOMOIIBI0 TAaOMUIBl 1, mpruueM HOMEp BapHaHTa KOHTPOJIBHOW 3amauu 2
HAXOJUTCS 1O TepBOW OykBe (aMWIMU CTyIEHTa, HOMEp BapuaHTa KOHTPOJILHOW 3amaud 3
HAXOJUTCS MO MepBoii OyKBe UMEHU CTyJeHTa; HOMEp BapHaHTa KOHTPOJIbHOM 3a1aun 1 HaxoauTcs
110 TIEpBOI1 OyKBE OTYECTBA CTY/CHTA.

Tabmuma 1
Byksa A b B r i EE | XJ3 u K )
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Byksa M HIO | 0,4 I PY | C1II | T,1II v DD | X,II
Ne Bap. 11 12 13 14 15 16 17 18 19 20

IIpy BBINOJHEHHWH MPOBEPAEMBIX 3aJaHUA HEOOXOJUMO CTPOro MPUAEPKHUBATHCS
YKa3aHHbIX HIKE TMpaBuwil. PaboThl, BbINOJHEHHbIE 0€3 COONIOAEHHS H3TUX MpaBWI, HE
3aYUTHIBAIOTCS U BO3BPALIAIOTCS CTYACHTY JJIs IepepabOTKu.

1. Kaxpnoe mpoBepsieMoe 3a/laHu€ JODKHO ObITh BBINOJIHEHO B OT/AEIBHOW TETpagul B KIETKY
CUMHMMH WJIM YepHbIMH 4YepHHIamMHM. HeoOXomumo ocTaBiaTh mojds MMpUHONM 4 - 5 oM s
3aMEYaHHUI pELeH3EHTa.

2. B 3aronoBke paOoThl Ha OOJOXKKE TETPaau IOJDKHBI ObITH SCHO HAmMCaHbl (paMuius, UMs U
OTYECTBO CTYJIEHTA, Ha3BaHME JUCLMILIMHBI, HOMEp MPOBEPSIEMOrO 3aJaHusl; 3/IeCh K€ CIEIyeT
yKa3aTh Ha3BaHME y4yeOHOro 3aBe/E€HUS, 1aTy OTCHUIKM paOOThl B MHCTUTYT M aJpec CTyAeHTa. B
KOHIIE pa0OThI CIeAYET MOCTaBUTh 1aTy €€ BBIMOIHEHUS U MOANUCH CTYJeHTA.

3. B paboTy 10KHBI OBITH BKIIIOUEHBI BCE 3a/1a4H, YKa3aHHBIE B 3aJJaHUU, CTPOTO IO MOJ0KEHHOMY
BapHuaHTy. Pemienus 3a1ad Hajo pacrosaraTh B MOPSIIKE BO3pACTaHUS KX HOMEPOB.

4. Ilepen penieHHEM KaxJI0M 3aaun HaJI0 MOJHOCTBIO BhINUCATh €€ ycnoBue. Eciu ycnoBue 3a1auu
uMeeT oOuIyro (OpMyIHpPOBKY, TO, IEpeNHchbiBas €ro, cleayeT oO0Ilue [aHHbIE 3aMEHUTh
KOHKpDETHBIMHU, B3STBIMH M3 CBOEro BapuaHTa. He ciegyer mnpucTynaTte K BBIIOJHEHHUIO
KOHTPOJIBHOTO 3a/laHUsl, HE peIIMB JOCTaTOYHOIO KOJMYECTBA 3aJad [0 MaTepuany,
COOTBETCTBYIOILIEMY 3TOMY 3afaHMi0. OIBIT MMOKa3bIBAET, YTO YAIE BCETO HEYMEHME PELIUTH TY
WIA HMHYIO 337a4y KOHTPOJIBHOTO 3a/IaHUsl BBI3BIBACTCS TEM, YTO CTYJIEHT HE BBIIOJIHHI 3TO
TpeGoBaHUeE.

5. B mpopeneH3npoBaHHON paboTe CTYAEHT [OJDKEH HCIPaBUTh OTMEYEHHBIE PELEH3EHTOM
OLIMOKH U y4eCTb €r0 PEKOMEH/IAI[MH U COBETHI. PeIieH31H Mo3BOJISIOT CTYIEHTY CYIUTh O CTETICHH



YCBOEHHSI COOTBETCTBYIOUIETO pa3zeiia Kypca; YKa3bIBalOT Ha MMEIOIIMECS y Hero mpoOenbl, Ha
JKeJlaTeIbHOE HallpaBiieHHe paboThl; MOMOTaloT cPOpPMYIUPOBATH BOMPOCHI JJISl MOCTAHOBKH HX
nepe] IpernoaaBareaeM. 3auTeHHbIE paOOThl NMPEABABIAIOTCS CTYIEHTOM IIpU CAaye 3adeTra Wiu
JK3aMeHa.

Kpurepun oneHku:
- OIIEHKA «3a4YTEHO» BBICTABJISETCS CTYJEHTY, €CJIM MPaBUIBHO BBINTOJHEHO He MmeHee 70 %
3aJIaHuM;
- OLIEHKA «HE 3a4YTEHO» BBICTABIISICTCS CTYIEHTY, €CJIM MPaBWIbHO BbINoOJHEHO MeHee 70 %
3aJaHUH.

7.2.3. IlpoBepsiemoe 3aganue 3 mo Teme ""Psapi’’
(HauMeHOBaHUe OYEHOUHO20 CPedCmBa)

Tunossle npuMepsl 3a1aHU
3agaua Ne 1

0
HccnenoBaTh cXOOUMOCTh YHUCIOBBIX pAa0B z un
n=1

Ne OOmuii unen psaga U,
2
1 2 (3n+2)!;6) [n+2j 5) In2(1+ij;r) (_1)n+1_(2n+1)
10" 3n-1 2n n(n+1)
Inn 2 1 o n Y
2 —30)e"-1;B) ——— ;1) (-1) -
A0 ®) ninn(in In n)’ 0 (- (2n+1
1 _14n 2n-1)2 (-1
3 1 . . .
2 Jn2ion’ ) sin =8 (3n+1j 1) In(n+1)
1 r n3"? n
4 —~—;0) n-arct ; ;1) (-1)
D fone1 O WA D BT
. 2 1—zcosJﬁ;6 1-3-5'._(2n—1).B)(4n—1] 1) (-2)
n*+n-1 3"(n+1) 3n+2 nin(n+1)
n+3 72" an " (-
6 ;6 ; ; R S —
REREE (2n-1)° & (4n+3j K n‘v2n+3
. n-2 n? n+1)" 1 7
7 -6 . - _ln. —
2) sin n*+5’ )(n+2)!’B)( n j 2“’r)( ) “6n
n . 3/n2 n+1 L L3
g A SR ‘/”_;3)2 Ly C2
(n+1)n+4)" " (n+1) n" 2"
n? n+1
9 2 s % 6) 1.4.7__(13n—2);3)( n j - (-1) :
4" 2"l 4n+1 (2n-1)
2 2n+1 n
10 Q) i) ;B)( j .y Y
5n+1" "~ (3n) 3n+1 nin 2n
6 n" T n N+l
11 a) a9 ; 0) E;B) n!-smF;r) (—1) —




No OOmmii unen psaga U
1 Jn 1+n Y’ 2 sin/n?
12 . . ST Ay
? (n+2)|n(n+2)’6) RRRY (1+n2] 0 () n/n
13 a) N-tg—— i 0) arcsm% B) Zgjl;r) @ (+_41))22"*4 .
(N P S N B )
14 Y \/_n—+1’6) [Hn) 6" +P) nlnzn’r) n+cos( 2 ]
vn+4
15 2 6) (n+2j”2 . 5) n3/n - (1™ (2n+1)
n’ +1 3n-1) * 73 +2° n(n+1)
3n’ @Bn+2) (n) ; 1
16 ;6 o) (1) —
Verrg ® 1 P 2" N (Y ninnyvinnn
3 102t (1402 (2n-1Y
o 2) (n+2)4" > 6) (2n) ) [1+ nsj 0 (1) (3n+2)
in 6" (n’ ) )2“ (-1
18 ; 0 ;T) —F—=
e b e = R
n" 1 —1)t2
19 3)2"1”'6)(n:) F;B)tg%;r)%
20 1 an (—1)"sin27r
3 . n
2 (2n+3)In*(2n+3)° +0) n'sm 7P \/_[ 1} T V3n+1

3agaua Ne2

v n
Haiitn mHTEpBam CXOAMMOCTH CTENEHHOIO psAla Zanx

. UccnemoBath CXOUMOCTE pAda Ha

n=1
KOHIIaX MHTCPBaJla
Ne Koaddumment a, Ne Koadpunment a,
1 [ 4 5 11 n+1
o YO g 00 a) n '6)(+)
n! 2"
2 2" 1 12 »
a) ————:0) —— N
n+ ; )
n(n+1)’ "~ nl0 a) (n+1) ) (n+1)
3 (2n) 1 13 2" n’°
a) —~>;0 ;0
n (n+2)In(n+2) ) Jen-1)-3" ) (n+1)°
4 3! 1 14 Jﬁ N
;0 ;
a) (n+1)n ) n10n+l a) 3\/_
5 n 1 15 1 .
;0 ———,6) 10
a)ym+n Vg ”nm+g )
6 n®+1 16 (n+1y +1) ( 1]
;0) Inj1
a) \/— 0) —— 3 a) o ) Inj 1+ o




7 n 3 17 5
) (1+1) JORUE g gn.3
n 3n a) ; 0) 5
n! (n+1)
8 5 18 2
) i) ; a) nisin 2 ; ) (n+2)
3"(n+2)" 7 (n+1) 2" 2"
9 n 19 . - n
) ——5) a)lg”é,(nzr: Vi L
J2r(@n-1)" " (n+1) ' Vien-1)-3
10 n+2 n! 20 5" 10"
;0 =
? n(n+1) ) (n+1)' 0 Jn
3amaua Ne 3

Beruucnuth ompenesneHHbI MHTErpait J.f(X)dX ¢ TouHocTero 10 0,001 myrem pasnoxeHus

HOI[BIHTGFpaJIBHOfI q)yHKHI/II/I B CTCIICHHOM pAaaA U NOYJICHHOI'O MHTCIPUPOBAHUA MTOJYUYCHHOTO pAaad

b

0

Ne ®Oyuxnus f(x), b Ne ®Oyuknus f(x), b
- 1-e®
1 e -1 11 . 0,1
sin 0,5x 1
2 —;05 12 —,15
X Y27+ %8
3 sin(x?); 1 13 In(1+x/%;1
4 cosv/x; 0,5 14 e ;0,2
1 1
5 ;01 15 —1
Y8+x° V16+x*
6 arctg(xz); 0,75 16 cos(4x2); 1
H 2
7 S'nx(zx ); 0,5 17 Jxsin x; 1
—2X
8 ¢ 101 18 e ;0,1
X
9 xe 20,5 19 sin(100x?); 0,1
10 xIn{L-x?); 05 20 1-e’.
X




Samaua Ne 4

Haiitu Tpu nepBBIX, OTIMYMUTENBHBIX OT HYJIA, Yj€HA Pa3jOXKEHUS B CTEICHHOM psl pelieHue
y= y(x) muddepentmanbaoro ypasuenus y' = f (X, y), YZIOBJIETBOPSIIOILLETO YCIOBUIO y(O) =Y,

Ne Y =1(%Y); ¥y Ne y'=f(xy); v,

1 y' =cosx+Yy?; y,=1 11 y' =2x*+vy%; y,=0,1
2 y =e*+y?; y,=0 12 y' =4x-01y?; y,=1
3 y =y+y? y,=3 13 y =x*+y?; y,=1
4 y'=2e’ —xy; y,=0 14 y' =x*+0,2y; y,=1
5 y' =sin x+y?%; y,=1 15 y =xy+Yy*; y,=0,1
6 y'=e"+y; y,=4 16 y =2x—y?; y,=0
7 Y =Xt y?; Y, =2 17 y'=x"=Xy; ¥, =0
8 y' =sin x+0,5y%; y,=1 18 y' =2x-01y?; y,=2
9 y' =2e’ +xy; y,=0 19 y =x*-4y; y,=1
10 Yy =X+X*+y?; y,=5 20 y' =x*-2y*; y,=0

3amaya Ne 5

Paznoxute B psan @ypse nepuoandeckyro (QyHKIHIO, 33JaHHYIO Ha IOIYNEpUOJe

[0,|] o

cuHycaM uiu 1o xocunycam. Iloctpouts rpaduk GyHKIMN U rpaduK CyMMBI MOJTYYEHHOIO psaa

Dypre.

Ne

f(x)

1

. VA
l1+sinx, 0<x<~—;

0,

7
2

2

<X<r.

10 KOCHHYCaM




2 T
0, 0<x<=;
f(x)= . o e
_Cosx,zSXSﬂ'.
2
3 T
0, 0<x<—;
2

10 KOCUHYCaM

: T
—SINX, —< X< 7.

0, ngsz;
f(x)= 2 o e
COS X, ngSﬁ.
2
sin X, OSXSE;
f(x)= 2 o ROSHER
0, ESXSH
2
1+cosx, 0<x<Z;
f (X) _ 2 110 CUHYyCaM
0, ESXS?Z’
2
0, 0<x<Z:
f(x)= 2 ORI
COSX, ~<X<7
8 0, OSXSE;
f (X) = 2 0 CHHYCaM
—sin X, ESXS?I
2
9
0, osm%;
10 KOCHHYCaM
f(x)= . '
—COSX, —<X<r1x
2
10 0, Osxéz;
f (X) = 2 10 CUHYCaM
sinx, Z<x<z.
2
11
f(x)= 2 o
0, ESXSE
2
12 0, 0<x<”:
10 KOCHHYCaM




Ne f(x)
13
l1-cosx, 0<x<—
f (x) _ 2 10 CUHYCaM
0, L<xx<
2
14
1-cosx, 0<x<%;
10 KOCHUHYCaM
f(x)= i y
0, =<x<rx
2
15 <
—sin x E
110 CUHYCaM
0 —<X<7z'
16 1-sin x, O<x<—
10 KOCHHYCaM
0, 7 <
2
17 0. 0<x<”-
¢ (x): 2 110 CUHYCaM
1-cosXx, %SXSE.
18
0, ngsﬁ;
f (x) _ 2 110 KOCHHYCaM
1-cosx, %SXS;Z
19 0, 0< xsz;
f (x) _ 2 110 CUHYCaM
1-sin X, Tex<n
2
20 0, OSXS%;
10 KOCUHYCaM
f(x)- : Y
1-sinx, ESXS?Z’.

Kparkoe onucanue u perjiaMeHT BbINOJHEHHSA

[IpoBepsiemoe 3amanue 3 mo teme 'Psapl" BBIMOTHSETCS CTyIEHTaMH CaMOCTOSITEIbHO BO
BHEAYJAUTOPHOE BpPEeMs M JOJDKHO OBITh CAAHO IMPENOIaBaTeli0 Ha MPOBEPKY /10 3a4ETHOM HENeNH.
Ha BeIOTHEHWE MPOBEPSEMOTo 3aJaHus OTBOIUTCS 25 dacoB. Homepa BapuaHTOB MpOBEPSEMBIX
3aJJaHU ONPEENSIOTCS ¢ IOMOIIBIO Ta0IMIBI 1, TpUUeM HOMepa BapHaHTOB KOHTPOJIBHBIX 3ajay |
U 4 HaxonsATCs 1O nepBoil OykBe (haMUIIMK CTYACHTa; HOMEpa BapUaHTOB KOHTPOJIBHBIX 3aJa4 2 U 5
HaXOJATCS 10 MepBOi OyKBEe UMEHM CTYJIEHTa; HOMEp BapHaHTa KOHTPOJIBHOM 3a7jauul 3 HaXOJqUTCS
0 IEpBOI1 OyKBE OTUECTBA CTYJEHTA.

Taomuma 1
BbykBa A b B r pil| E.E K,3 u K JI
Ne Bap. 1 2 3 4 5 6 7 8 9 10
BbykBa M H,IO 0,4 I1 P4 c | T,1 Yy (ORC] X,
Ne Bap. 11 12 13 14 15 16 17 18 19 20




[Ipy BBHINOJHEHHWH TMPOBEPAEMBIX 3aJaHU HEOOXOJUMO CTPOrOo MPUACPKUBATHCS
yKa3aHHBIX HW)KE NpaBwi. PaboThl, BBIIONHEHHBIE 0€3 COONIONEHUS OJTHUX NpPaBWI, HE
3aYUTHIBAIOTCS U BO3BPALIAIOTCS CTYACHTY JJIsl IepepabOTKH.

1. Kaxnoe mpoepsieMoe 3a/aHHE JOJDKHO OBITH BBINOJHEHO B OTIEIBHOM TETpagul B KIETKY
CHHMMU WJIM YEpHbIMH 4YepHWIamMH. HeoOXomumo ocTaBiATh MOJds MHMpUHOH 4 - 5 oM s
3aMeYaHUH pereH3eHTa.

2. B 3aronoBke paOOThl Ha OOJOXKKE TETPAaaW NOJDKHBI OBITH SCHO HAamMCaHbl (paMuiIus, UM H
OTYECTBO CTYJICHTa, Ha3BaHHE AWCIMIUIMHBI, HOMEP IPOBEPSIEMOrO 3aJaHMs; 37IECh JKE€ CIEIyeT
yKa3aTh Ha3BaHUE y4EOHOTO 3aBENICHUs, JaTy OTCBHUIKM PaOOTHl B MHCTUTYT W ajpec CTynaeHTa. B
KOHIIE pa0OTHI CIIETyET MMOCTABUTh JaTy €€ BHIIOIHEHUS U ITOAICH CTYICHTA.

3. B paboTy n0mKHBI OBITH BKIIIOUEHBI BCE 3a/1a4, YKa3aHHBIC B 3aJJaHUU, CTPOTO IO TOJI0KEHHOMY
BapuaHTy. Penenus 3amad Haj0 pacroyaraTh B OPSIKE BO3PACTAHUS UX HOMEPOB.

4. Ilepen pelieHneM Kax/101 3a1a4i HaJ0 TOJIHOCTBIO BhINKCATh €€ ycnoBue. Eciu ycinoBue 3a1aun
uMeeT o0myo (OpPMYIHPOBKY, TO, IEPENUCHIBas €ro, CIeAyeT OOIIue aHHbIE 3aMEHHUTH
KOHKPCTHBIMU, B3ATBIMU H3 CBOCIO BapHaHTa. He CJICAYCT MNpUCTylnaTb K BBIIIOJIHCHUIO
KOHTPOJIFHOTO ~ 3aJ[aHusi, HE peIIMB JOCTATOYHOTO KOJHMYECTBA 3agady [0 Marepuany,
COOTBETCTBYIOIIIEMY 3TOMY 3alaHui0. ONBIT MMOKa3bIBAET, YTO YAIlle BCETO HEYMEHHE PEIIUTh Ty
WIM UHYIO 33/1a4y KOHTPOJBHOTO 3a/JlaHHs BBI3BIBACTCS TEM, YTO CTYJACHT HE BBINOJHWI 3TO
TpeOoBaHHE.

5. B mpopeneH3upoBaHHOH pabOTE CTYAEHT JAOJDKEH HCIPABHTh OTMEYEHHBIE DPELEH3EHTOM
OIINOKH U YUCCTh €ro pCKOMCHAAIUN U COBCTHI. PCHGH3I/II/I IMMO3BOJIAIOT CTYACHTY CYAUTH O CTCIICHU
YCBOCHHUSI COOTBETCTBYIOIIETO paszielia Kypca; YKa3blBalOT Ha MMEIOLIMECS Y HEro npoOernsl, Ha
JKeNaTeIbHOE HalpaBiIeHUE Pa0OOTHI; MTOMOTAOT C(HOPMYTUPOBATH BOIMPOCH JUIS MMOCTAHOBKH HMX
nepes IpernojaBaTesieM. 3auTeHHblEe paOOThl MPEABABISAIOTCS CTYAEHTOM IIpH clauye 3adeTa WiIu
IK3aMEHa.

Kpurepumn oueHku:
- OLEHKAa «3aYyTEHO» BBICTABJISETCS CTYJEHTY, €CIM NpPaBUJIbHO BBINOJIHEHO He MmeHee 70 %
3aJaHU;
- OLEHKA «HE 3a4YTEHO» BBICTABIISIETCS CTYJAEHTY, €CJIM MPaBWIBHO BbINOJHEHO MeHee 70 %
3aJaHUH.

7.2.4. IIpoBepsiemoe 3aganue 4 mo reMe

"Teopusi BEPOSATHOCTEH M MATEMATHYECKASA CTATHCTHKA"
(naumenosanue oyeHouHo20 cpeocmsa)

Tunossie npuMepsl 3a1aHUI

3amaua 1.
Pemmre 3anavy, UCIOIB3YsI TEOPEMBI YMHOYKEHHUS U CIIOKEHHUS.
B onnoit kop3une N ¢uoneroBsix 1 M 3eneHbIx KyOuka, Bo Bropoil — V ¢uoneroBeix u C
3eJIeHbIX. BBITaCKMBAIOT MO OAHOMY KYOMKY M3 Kax/10i Kop3uHbl. Onpenenute BeposSTHOCTb TOTO,
YTO OHM PA3HOTO 1IBETA; OJHOTO I[BETA.

S EN NI
EINHGIENT NPT b
[EEN
w|o|o|o|w|K|o|Z
olu|NN M Olw| <
g|o|o|lojug|o|a|d)




8 4 2 3 6
9 2 5 9 8
10 7 5 6 8
11 5 5 6 4
12 4 4 3 3
13 4 5 5 4
14 6 6 6 6
15 2 3 4 7
16 3 6 5 4
17 2 5 8 7
18 9 5 6 4
19 8 5 4 7
20 5 6 3 4

3agaya 2.
Pemmre 3amauy Ha mOBTOpSIOMIMECS COOBITHS (MCHOJIB3Ys JOKaJdbHYIO Teopemy Jlarutaca
WIN MHTErpalbHyIo Teopemy Jlamnaca).
Nwmeercs N notepelinpix Owiietuka. BepoATHOCTb BbIMIpaTh MO KaXIOMY paBHa P.
Onpeznenure, 4TO BEIMTPAIOT OT M1 10 M2 NPUOOPETEHHBIX OUIIETHKA; POBHO M OUIICTUKOB.

Ne N B ma mz m
1 100 0,1 40 50 30
2 150 0,2 100 120 40
3 120 0,3 60 100 45
4 125 0,1 75 100 50
5 200 0,15 150 175 55
6 250 0,25 50 150 62
7 400 0,1 200 250 48
8 350 0,05 250 300 89
9 175 0,2 100 125 101
10 220 0,3 100 125 150
11 250 0,1 100 125 175
12 230 0,5 100 125 200
13 240 0,6 100 125 224
14 270 0,2 200 250 89
15 170 0,1 100 150 90
16 180 0,1 100 130 45
17 210 0,1 150 160 40
18 260 0,4 50 100 15
19 310 0,3 75 250 95
20 400 0,15 150 250 200

3amgauya 3.

Haubt 00beM BbIOOPKH N BBIOOpOYHAs cpeitHsist X, CpeliHee KBaJpaTHIHOE OTKIOHEHHE O

. HY)KHO BBIYUCIIUTE AJOBCPUTCIIBHBIC HWHTCPBAJIbI AJId OLCHKUM MATCMATUUYCCKOI'O OXHUIAAHUSA m
HOPMAJIBHOI'O paclpeneseHus ¢ HaaexkHocTho 0,95.

No HcxonHbple naHHbIE
X =75,17 O =6 n=36
2 X =75,16 o=7 n=49




3 X =75,15 o =8 n=64

4 X =75,14 o =9 n=81

5 X =75,13 o =10 n=100
6 X =75,12 o=11 n=121
7 X =75,11 o =12 n=144
8 X =75,10 o =13 n=169
9 X =75,09 o=14 n=196
10 X =75,08 o =15 n=225
11 X =75,07 o0 =16 n=256
12 X =75,06 o =17 n=289
13 X =75,05 o =18 n=324
14 X =75,04 o =19 n=361
15 X =75,03 o0=20 n=400
16 X =75,02 o=21 n=441
17 X =75,01 o =22 n=484
18 X =75,00 o0 =23 n=529
19 X =74,99 o=24 n=576
20 X =74,98 o0 =25 n=625

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA

[IpoBepsiemoe 3amanue 4 o teme "Teopust BeposiTHOCTEH W MaTeMaTHuecKas CTaTUCTHKA'
BBITOJHACTCSl CTYACHTAaMHU CaMOCTOSITEIbHO BO BHEAYyJUTOPHOE BpPEMsI M JOJDKHO OBITH CIAHO
MpernoaaBaTeNio Ha MPOBEPKY 10 3a4€THON Hexenu. Ha ero BhIMONIHEHHWE OTBOAUTCS 25 4acoB.
Homepa BaprnaHTOB KOHTPOJBHBIX 33]a4 ONPEAEIAIOTCA C MOMOUIbI0 TaOnUIbl 1, mpUuyeM HOMeEp
BapHaHTa KOHTPOJIbHOW 3amaunm 1 HaxoauTcss mo mepBoil OykBe (aMWIMM CTyZIEHTa; HOMEp
BapHaHTa KOHTPOJBHOMN 3a/1a4H 2 HAXOAUTCS IO MEpBOil OyKBe UMEHHM CTY/IEHTA; HOMEp BapHaHTa
KOHTPOJIBHOM 3a/1a4M 3 HaXOAUTCS 10 MepBOi OyKBE OTYECTBA CTY/IEHTA.

Tabmumna 1
Byksa A b B r i EE | XJ3 u K )
Ne Bap. 1 2 3 4 5 6 7 8 9 10
BykBa M | HIO | 0,4 I PU | CII | T.II Vv @D | XII
No Bap. 11 12 13 14 15 16 17 18 19 20

[Ipy BBINOTHEHUHM MPOBEPSEMBIX 3aJaHUA HEOOXOAMMO CTPOTO MPHUIEPKUBATHCA
yKa3aHHBIX HIDKE TpaBwil. PaboThl, BBHINOJHEHHbIE 0€3 COOMIOACHUS JSTHX MpPaBUJ, HE
3aYUTHIBAIOTCS U BO3BPAIIAIOTCS CTYIEHTY ISl TEpepadOTKH.

1. Kaxxnoe mpoBepsieMoe 3aJjaHue JOJDKHO OBITh BBIIOJHEHO B OTAEIBHON TETpagul B KIETKY
CHHUMH WM 4YepHbIMU dYepHuiIamu. HeoOxomumo ocTaBusTh mosst mUpuHod 4 - 5 cM uid
3aMeuYaHuil peLEeH3EHTa.

2. B 3aronoBke paOOThl Ha OOJOXKKE TETPaadl IOJDKHBI OBITH SICHO HANHMCaHBI (paMuiIHs, UMS H
OTUECTBO CTYJIEHTAa, Ha3BaHWE JUCLMIUIMHBI, HOMEp IPOBEPSIEMOIO 3aJaHUs; 3[IE€Ch )K€ CIEIyET
yKa3aTh Ha3BaHUE y4eOHOIO 3aBe/IeHUs, JaTy OTCBHUIKM paOOThl B MHCTUTYT U ajpec cTyleHTa. B
KOHIIE pabOTHI CIIeyeT MOCTaBUTh ATy €€ BBHIIIOIHEHUS U MOAMUCH CTYCHTA.

3. B paboTy n0KHBI OBITH BKITFOUEHBI BCE 3a/1a4H, YKa3aHHBIC B 3aJJaHHH, CTPOTO TI0 TIOJIOKEHHOMY
BapuaHTy. Pemenus 3agad Hafo pacrosaraTh B OPSIIKE BO3pAacTaHUS UX HOMEPOB.

4. Ilepen pemieHHEM KaxI0M 3aa4un HaJI0 MOJHOCTBIO BINUCATh €€ ycioBue. Eciau ycnoBue 3agaun
uMeeT o0y (OpMYITHPOBKY, TO, IEPENHCHIBas €ro, CleayeT OoOIlue IaHHBIE 3aMEHUTh
KOHKDETHBIMHM, B3STBIMA M3 CBOEro BapuaHTa. He ciegyer mnpucTynmaTte K BBIIOJHEHHUIO
KOHTPOJIBHOTO  3aJaHusl, HE PEIIMB JOCTaTOYHOIO KOJMYECTBA 3aJad [0 MaTepuaiy,
COOTBETCTBYIOIIEMY 3TOMY 3afaHuio. OIBIT MMOKa3bIBAET, YTO YaIE BCETO HEYMEHHE PELIUTH TY




WIH WHYI0 3a7a4y KOHTPOJBHOTO 3aJaHHs BBI3BIBACTCS TEM, YTO CTYJIEHT HE BBIIOJHUI 3TO
TpeOoBaHUE.

5. B mpopeneH3upoBaHHO pabOTe CTYIEHT JOJDKEH HCIPAaBUTh OTMEUYCHHBIC PELEH3EHTOM
OIIMOKH U y4ECTh €r0 PEKOMEHJIAIIMH U COBETHI. PEIleH31H MO3BOJISIOT CTYICHTY CYJIUTh O CTCTICHH
YCBOEHHSI COOTBETCTBYIOUIETO pa3zeiia Kypca; YKa3bIBalOT Ha MMEIOIIMECS y Hero mpoOenbl, Ha
JKeNaTeJIbHOE HaIpaBiICHUE Pa0OTHI, MOMOTAIT C(HOPMYIUPOBATh BOIPOCH UIS IMOCTAHOBKU HMX
nepe]; mperojaaBareNeM. 3a4TeHHbIE paOOThl MPEABSBISIOTCS CTYICHTOM IPHU CAade 3adera Wiu
9K3aMeHa.

Kpurepun oneHku:
- OLEHKA «3aYTEHO» BBICTABJISETCS CTYJIEHTY, €CJIM NpPaBUIBHO BBINTOJHEHO HE MeHee 70 %
3aJIaHuM;
- OLIEHKA «HE 3a4YTEHO» BBICTABIISICTCS CTYIEHTY, €CJIM MPaBWIbHO BbINOJHEHO MeHee 70 %
3aJlaHNM.



7.3. OueHo4YHbIe cpelCcTBAa [1JIsl NMPOMEKYTOYHOH ATTeCTAMM MO MTOraM OCBOEHHS

JUCHUILIHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 3

Bomnpocekl Kk 3xk3aMeny

Kakue ypaBHeHus Ha3biBatoTcs nuddepenimansasiMu. [Ipumep.

Uto Ha3biBaloT penienreM quddepeHnuansuoro ypasaenus. [pumep

UTo Ha3bIBAIOT HaYAIbHBIMU YCIOBHSIME JUIsl U depenimanbaoro ypasaenus. [Ipumep

UTo Ha3bIBAIOT OOIIMM pemeHueM s TudepeHnanbHOro ypaBHEeHuUs (n-0ro mopsijiKa)

Teopema Komn o cymiectBoBanuu pemienus quddepeHnnaibsHoro ypaBHeHus 1-oro nopsaka

Jlnddepennnanpabie ypaBHeHUs 1-0ro mopsiKa ¥ METOIbI OTHICKAHUS UX PEUICHHUS:

Juddepenunanpaple ypaBHEHHS 2-0T0 TOPSIKA, IOIYCKAIOIIME MOHWKEHUE MopsaKa 1-oro
TUIIa ¥ METOJ OTBICKAHUS UX PELICHHUS.

Juddeperunanpaple ypaBHEHHS 2-0T0 TOPSIKA, IOIYCKAIOIINE MOHM)KEHUE TMOPSAIKA 2-0T0
TUIIa ¥ METOJ OTHICKAHUs UX PELLICHHUS.

Juddepennnanbiabie ypaBHEHUs 2-0T0 MOPSJIKA, JOMYCKAOUIUE MOHWKEHHE MOpsiaKa 3-ero
TUTIa 1 METOJI OTBICKAHUS UX PEIICHUS.

10

JIuneitnble opHOponaHBle AuddepeHLnanbHble YpaBHEHUS N-O0ro MOpsijiKa, CBOWCTBA €ro
[peLICHM.

11

Ctpykrypa obmero pemenust JIOJY n-oro nopsinka.

12

Omnpenenenue IUHEHHON 3aBUCHMOCTH (QYHKIUH. YCIOBHS JMHEHHOW 3aBUCHUMOCTH U
ITMHEITHON He3aBUCUMOCTH JBYX QYHKIUH.

13

OnpenenHTenb BpOHCKOFO 1 €ro CBOMCTBA.

14

JluHeWHBIE OAHOPOIHBIC AU(PEpPeHIINATHHBIC YPaBHEHUSI BTOPOTO MOPSJIKA C ITOCTOSHHBIMU
KodhdUITMEHTaMH.

15

CrpykTypa oOIIEro pemieHus JUHEWHBIX OJHOPOIHBIX JH(QepeHInanbHbIX YpaBHEHUS]
BTOPOT0 MOPSAKA C MOCTOSHHBIMU K03 pHiIeHTaMu.

16

XapakTepucTUYeCKOe ypaBHEHHWE s JIMHEWHBIX OJHOPOAHBIX AU depeHIInaTbHbIX|
ypaBHEHHUSI BTOPOTO MOPSIKA C TOCTOSIHHBIMHU KO3 (UIIMEHTaAMH.

17

Bupn oOmiero pemieHus JUHEHHBIX OJHOPOIHBIX AU((EpEeHIHANBHBIX ypaBHEHHUS BTOPOIO
MOpsi/IKa C NOCTOSTHHBIMU K03 pUIIMeHTaMu IS CiIy4aeB, KOTJla KOPHU XapaKTepUCTHYECKOTO
YpaBHEHMsI IeHCTBUTENIbHBIE PA3IMUHbIE YHCIIA.

18

Bun obmiero pemeHus JTUHEHHBIX OJHOPOAHBIX UG (dEepeHINaTbHBIX YpaBHEHUS BTOPOTO
MopsiiKa C OCTOSHHBIMU KO3 GUIIMEHTaMH JAJIs CIIy4aeB, KOTra KOPHU XapaKTepUCTHUECKOTO
YpaBHEHUS JEHCTBUTEIbHBIE OJJUHAKOBBIC YUCIIA.

19

Bun obmiero pemieHus JUHEHHBIX OAHOPOAHBIX UG (dEepeHINATbHBIX YpPaBHEHUSI BTOPOTO
MopsiiKa C OCTOSHHBIMU KO3 (GUIIMEHTaMH JAJIs CIIydaeB, KOTrja KOPHU XapaKTepUCTHUECKOTO
ypaBHEHUSI KOMILUIEKCHBIEC YUCIIA.

20

JInHeiinbIe HCOIHOPOJHBIC ,[[I/I(I)(I)CPCHLII/I&HLHBIC YpaBHCHUS N-0I'0 MOPsJAKa.

21

CrtpykTypa oOLIero pemeHus JUHEWHbIX HEOJHOPOJIHBIX NuddepeHInanbHbIX ypaBHEHHUS N+
Oro Mnopsijika.

22

Meroa Bapualvy NpOU3BOJbHBIX MOCTOSIHHBIX ISl OTBICKAHUS YaCTHOT'O PEIICHUS JIMHEHHOTO
HEOTHOPOAHOTO AU PepeHIInaNnbHOr0 ypaBHEHUS! BTOPOTO MOPsIJIKA.

23

IIpaBast yacth ciermansHoro Buga JIHJ{Y 2-oro nmopsaka ¢ mocTOsTHHBIME KO3 QHUIIMEHTAMH.




24

Metona HeonpeaeIeHHBIX KO (DHUITMEHTOB I OTHICKAHUS YaCTHOTO PEIICHHS] HEOTHOPOIHOTO
muHEeHOTO MU (EepeHIMATBFHOTO  YPaBHEHHS BTOPOrO TMOpPSAKAa C TPaBOM  YacThIO
crIennajJbHOTO BHIA.

25

[TpeoOpasoBanue Jlannaca

26

OpuruHansl 1 UX n300paskeHus

27

CroiicTBa mpeoOpa3oBanus Jlammaca

28

Tabnuiia OpuruHaIOB U N300pKEHUN

29

O6parHOe npeoOpaszoBanue Jlammaca

30

Teopembl pa3noKeHus

31

OneparioHHBIIH METOJT peIIeHUs TUHEHHBIX MU (epeHITNATBHBIX YPAaBHEHHH U UX CHCTEM

32

Uto Takoe umucioBoit psa. Ilpumep. Uto HaszwiBaeTcsa cymMmoi psana. Kakoil psja HasbIBaeTcs
CXOJIAIIMMCS, KaKoM pacxoasiumcs. beckoneuHasi reoMeTpuyecKas nporpeccus U ee cymma

33

HeoOxonuMblil IpU3HAK CXOJMMOCTH YMCIOBOrO psaa. Kak ero MoXHO HCHOIb30BaTh IJif
MCCIIEOBAHMSI CXOIUMOCTH psifia

34

/locTaTouHble MPU3HAKA CXOAMMOCTU PSIOB C IOJOXKUTEIbHBIMU YI€HaMH (CpaBHEHUS,
lanambepa, pauKanbHBIN, HHTETPAIbHBIN). [IprMepbl

35

3Hakouepenyromuecs psaael. Teopema JleiiOHHUIIA U €€ HCIONB30BAHKUE IS MPHOIMKEHHBIX
BBIUMCIICHUI CYMMBI psijia

36

3HaKOHepeMeHHHC PAObI. I[OCTaTO‘lHBIe IMPpU3HAKK CXOJUMOCTH. AOconroTHas u yCJi0BHad
CXOAUMOCTB

37

CTerneHHOM pAd. I/IHTepBaJ'I CXOAUMOCTHU CTCIICHHOI'O pAJid, painyC CXOOANUMOCTH, KaK €Iro HaWTH

38

Psner Teitnmopa m Maxmopena s Gynakuuu f(x). Ipumepsr ans gynkmuit: cos(x), sin(x),
In(1+x), exp(x).

39

licnonb3oBaHue psiioB  JUISL  BBIUMCIEHUM  NPUONMKEHHBIX 3HaueHUM (QyHKUMHA W
ONpeIeIEHHBIX UHTETPAJIOB C 3a/JaHHON TOYHOCTHIO

40

Tpuronomerpuueckuii paa. Kospounmentsl Oypoe, psg Pypbe 11 GyHKIMHI ¢ TepuoaoM 2 1

41

Pasnoxenue B psii @ypbe UETHBIX U HEUETHBIX NEPUOIUYECKUX (PYHKINH

42

DyHKIMOHANBHBIN psasl. O0IacTh CXOMMOCTH psijia.

43

CBOMCTBa CTEIIEHHBIX pAAOB

44

lcnonp30BaHuEe pSIOB AJIE OTHICKAHUS NPUOIMIKEHHBIX peleHuil aud@epeHuanbHbIX
ypaBHEHUN

45

Y cnoue Qupuxie s GyHKuuu

46

Y ciioBue cxogumoctu psiia ypbe K GyHKIMH, JUIsl KOTOPOI OH 3amucaH

47

Koadduuments Dypre, psg Pypbe 11 dyHkuuit ¢ nepuogom T

48

Paznoxxenue B psag Oypbe Henepuoandeckux GyHKIUN

49

OpTtoroHanbHble Ha oTpe3ke [a; b] dynkun

50

DopMyIIbl KOMOMHATOPUKHU

51

Uto Takoe wucnbiTanue, coObiTue. [Ipumep. Kakume coObITHS Ha3BIBAIOT CIIy4ailHBIMU,
I0CTOBEPHBIMU, HEBO3MOXKHBIMU. [Iprmep

52

Kakre coObITHS HAa3BIBAIOT HCCOBMCCTHBIMH, HC3aBUCUMBIMU. HpHMep

53

Uto Takoe cymma coObITHi, TpousBeaeHne coObiTuil. [Tpumep

54

Kakre coObITHS HAa3BIBAIOT IMPOTHUBOIIOJIOKHBIMHU. HpI/IMCp

55

Uto Takoe mosHas rpyiia coObITHi. UTO Takoe QJICMCHTAPHBIC NUCXOAbl UCITLITAHUS. HpHMep

56

UTo Takoe OTHOCUTENIbHAs 4acTOTa COOBITHS, B YEM 3aKJIFOUAETCsl CBOICTBO YCTOWYMBOCTU
OTHOCHUTEJIbHBIX YaCTOT, YACTOTHOE ONpPEIETICHNE BEPOSITHOCTH COOBITHS

57

Kiaccuueckoe ompeneneHne BeposSTHOCTH coObiTs. [lpumep. CBoiicTBa BEPOATHOCTH
COOBITHS

58

YciioBHast BEpOSTHOCT. BeposSTHOCTH MpOU3BEACHUSI COOBITHI. BeposSTHOCT Ipou3BeneHUS

HE3aBUCHUMBIX coObITHA. [Ipumep




59

BeposTHOCTH CyMMBI HECOBMECTHBIX COOBITHI. BEpOsSTHOCTH CyMMBI COBMECTHBIX COOBITHA.
I Ipumepsl

60

[ToBTOpHBIC HE3aBUCHMBIE UcTibITaHus. Popmyna beprymnu.

61

ACUMIITOTHYECKHE (DOPMYITBI.

62

CrnyuaiiHas BesinunHa. J{uCKpeTHbIE M HETIPEPHIBHBIE CilydaiiHble BelnuuHbl. [Ipumep

63

3aKOH pacnpeieseHUs] JUCKPETHOM citydallHOW BesimuuHbL. [Iprumep

64

UrcioBbie XapPaKTCPUCTHKHU CHy‘-IB,fIHBIX BCIIMYHH (MaTeMaTI/I‘-IGCKOe OKHUJaHue, NUCIICPCHUs,
CPEAHEC KBAAPATHICCKOC OTKHOHCHI/IC). Yro oHHN XAPAKTCPU3YIOT U KaKOBBI UX CBOMCTBaA

65

Kak HailTu MaTeMaTH4YeCKOe OKUIAHUE U JUCIIEPCUIO JUCKPETHOM CIIy4yaiHOM BETUYMHBI

66

DyHKIUS paciipesenieHus: BeposiTHocTel F(X) M IIIOTHOCTH pachpeaeneHus BeposTHocTel f(xX)
HETPEPHIBHOW CIIy4allHOW BEJIMYMHBI, UX CBOMCTBA

67

MareMaTuuecKoe 0KMIAHUE U TUCIIEPCUs] HENIPEPBIBHOW CIy4allHON BEIUYMHBI

68

Kak HaiTH BEpPOATHOCTh IONAAAHUSA CIIY4alHOW BEJIWYUHBI B 3aJaHHBIM WHTEPBAJ, €CIIH
M3BECTHA IUIOTHOCTh pacnpeseneHus BepostHocTed f(x). UTo reoMeTpudecku BbIpakaeT 3Ta
BEPOSITHOCTH

69

HopManbHblii 3akOoH pacmpeneneHusi, Tpaduk TIJIOTHOCTH PpACHpPEICIICHUs, YHCIOBBIC
XapaKTePUCTUKU

70

Kak HaiiTH BEPOSITHOCTh TOTO, 4YTO CJIyd4aliHas BEIMYMHA C HOPMAIBHBIM 3aKOHOM|
pacripesiesieHus MPUMET 3HaYCHHE MEHBIIE 3aIaHHOTO X1; OOJIbINE 33JaHHOTO X2; HA HHTEPBAJIE
(x1,X2) ¢ momomnipio GyHkiuu Jlamnaca

71

FeHepanLHa;I n BH60pO‘IHaﬂ COBOKYIIHOCTH, KaKasd BI>I60pKa Ha3bIBACTCsA pereBeHTaTHBHOﬁ Hu
KaK €C IMOJIYYHUTb

72

Kakxne OLCHKHM Ha3bIBAKOTCA HCCMCIICHHBIMH, COCTOATCIIbHBIMU. Yrto sBiseTCs HeCMCHlCHHOﬁ
OHGHKOI\/’I MaT.OKHUJJaHud, TUCIICPCHUHU U KaK UX BBIYUCIIUTD 11O BI>I60pO‘~IHI>IM JaHHBIM

73

Kakass  3aBUCUMOCTb  MEXIy  BEIMYMHAMU  HA3bIBAeTCS  CTATHUCTHUYECKOM,  Kakas
KoppensiroHHou. [Tpumep Ha rpadukax paccemBaHuUs

74

I[OBCpHTGJ'IBHBIfI HHTCPBAJI JJIA BEPOATHOCTU CO6I)ITI/I$I, MarT.OKuaaHus, JTUCIICPCUN.

7.3.2. Kputepuu U HOPMbI OLEHKH

Cemectp

dopma
NPOBeIeHUs
MPOMEKYTOYHOM
arTTecTalnu

Kpurtepuu u HopMbI OLleHKH

4 DK3aMeH HCIIOJIb3YETCS] TEPMUHOJIOTHS.

CryaeHT nosydus 3a4€T 10 BCEM
MIPOBEPSIEMBIM 33JaHUSIM
ceMecTpa | Mpu OTBETE Ha OwIIeT
€ro COJIEpKaHUE PaCKPBITO
TTOJTHOCTBIO, MaTepHAIT U3JI0KEH
TPaMOTHO, B ONpeeIEHHON
JIOTUYECKON
MOCJIe1I0BATEbHOCTH, IPABUIIBHO
COTIUYHOY

[Tokazano ymenue
WJUTFOCTPUPOBATH TEOPETHUECCKUE
MOJIOKEHUS KOHKPETHBIMU
npumepamu. OTBET IPO3BYyYal
CaMOCTOATENIbHO, 0€3 HAaBOISIIHNX
BOITPOCOB, 3a/1a4y OuUieTa permi
MPABUIILHO M PallUOHAIBHO.
«XOpOIIOY» CTyzeHT nosy4us 3a4€T 1Mo BCEM




Cemectp

dopma
NMPoBeIeHUs
MPOMEKYTOYHOM
arTecTalnu

Kpurepun u HOpMbI OLIEHKHU

IPOBEPSIEMbIM 3aJJaHUSIM
cemectpa. OtBer Ha  Owier
yIOBJETBOPSIET B OCHOBHOM
TpeOOBaHUSAM Ha OLICHKY
"OTAIMYHO", HO TPU 3TOM MOMKET
HWMETh CJIEAYIOIINE HEJOCTATKU: B
U3JI0’)KEHU U JIOTTYIIIEHbI
HeOobIIHe pooerbl, HE
MCKa3MBIIIHUE CO/AEPKaHUE OTBETA;
JIOIYIIEHbl OJWH-IBA HEIOYETA,
UCIPABIEHHBIE TI0 3aMEYaHHUIO
JK3aMeHaTopa

«yZOBJIETBOPUTEIIBHO

CryaeHT nony4yun 3a4€T MO0 BCEM
IIPOBEPSIEMBIM 3aJaHUSM
cemectpa. [Ipu orBere Ha Ouier
HEIOJIHO UJIM HEMOCJIe10BaTEIbHO

PaCKpBITO cofiepKaHue
MaTepuana, HO I0Ka3aHO oolee
HIOHMMaHHe BOIIpOCa u

MPOJIEMOHCTPUPOBAHBI  YMEHHS,
JOCTaTOYHbIE MJis JajdbHENUIIEro
YCBOCHHSI Marepuana. Hmenncs
3aTpyAHEHUS] WM  JIONYIIEHbI
OIUOKH B OTIPEICTICHUU TTOHATHH,
UCIIOJIb30BAaHUU  TEPMHUHOJIOTHH,
WCTIPaBJIEHHBIE MOCIIE HABOISAIINX
BOIIPOCOB

«CHEYAOBJICTBOPUTCIIBHO»

CryaeHT HE MOMy4Yusa 3a4€T XOTS
OBl 10 OJIHOMY M3 MPOBEPSEMBIX
3aJIaHM  ceMecTpa WU IIpHU
OTBeTe Ha OwieT HaOIIOmaITCS
CephE3HBIE MPOOENTBl B 3HAHUIX
OCHOBHOTO MaTepuaja U3y4eHHOI
JIACITUILIHHEI, JIOTTYIIICHBI
MPUHIUIHUATBHBIE  OIMMOKH B
BBITIOJITHCHUHN 3aJlaHHH, HE
MIPOJIEMOHCTPUPOBAHBI 3HAHUS U
YMCHHSI, JIOCTATOYHBIE JUIST
JadbHEHIIIETo YCBOGHUS
MaTepuaa




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

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Ne
n/n

ABTOpBI, COCTABUTEIHN

3arsiaBue (3arojioBoK)

Tun (y4yeOHHK, yueOHOe
nocooue, yueoHo-
MeToauYecKoe nmocoomue,
NPAKTHKYM, Ap.)

T'ox m3panus

KoauuecTBO B
HAY4YHOH
onobamoTeke /
Haumenosanune O6C

HIunaues B.C.

Beicimas matemaruka : yueOnuk / B.C.
nnaues. — Mocksa : UHOPA-M, 2019.
— 479 ¢. — (BpIcmiee oOpazoBaHue). —
www.dx.doi.org/ 10.12737/5394. - Tekcer :
a1eKTpoHHBIN. - URL:
https://new.znanium.com/catalog/product/99
0716

YyeOHuk

2019

ObC
“ZNANIUM.COM”

Pxesckuii C.B.

Bricmrast marematuka : yueonuk / C.B.
PxeBckuii. - Mocksa : Undpa-M ;
Znanium.com, 2018. - 814 c. - (Beiciee
oOpa3zoBanue). - ISBN 978-5-16-107481-7
(online). - Tekcr : anekTponHkIit. - URL:
https://new.znanium.com/document?id=337
456

YueOHuk

2018

OBC
“ZNANIUM.COM”

Hanunos FO.M.,
XKypb6enko JI.H.,
Huxkonosa I'.A.,
Huxonosa H.B., Hypuesa
C.H.; mox pen. XKypOenko
JI.H. , Huxonosoii I'.A. .

Marematuxka : yue6. mocodue /

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

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

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

Y4yebHoe mocodue

2019

ObC
“ZNANIUM.COM”

Hertsapesa O.M.,
Kypbenxo JI.H.,

Maremartuka B mpuMepax u 3afadax : yuel.
nocobue / O.M. Jlerrsipesa, JI.H.

Y4yebHoe mocodue

2019

OBC
“ZNANIUM.COM”




Tun (y4yeOHMK, yueOHOe

Koaun4yecTBO B

Ne nocodue, yue0Ho- HAY4YHOI
ABTOpBI, COCTABUTEJIHN 3arsiaBue (3aroJjioBoK) T'ox m3panus
n/n MeToauYecKoe nmocoomue, ouoanortexe /
NPAaKTHUKYM, Ap.) HaunmenoBanue 35C
Huxonosa I'.A., Kypbenko, I'.A. Hukonona, H.B.
Huxonosa H.B., Hypuesa | Huxonona, C.H. Hypuea. — Mockaa :
C.H. NHOPA-M, 2019. — 372 ¢. — (Bsicuiee
oOpa3zoBanue: bakanaBpuar). - TekcT :
a7eKTpoHHBIN. - URL:
https://new.znanium.com/catalog/document?
1d=327833
8.2. JlonosiHuTEIbHAS JIUTEPATypPa
Tun (yueOHuk, yuedHoe KOHH%CTEO i
Ne nocodue, yuedHo- Hay:Hon
ABTOpBI, COCTABUTEH 3arnaBue (3aroJ10BOK) I'op u3panus ondmorexe /
n/n MeTOoaAnYecCKoe mocoomne,
NpAKTREYM, Jp.) HaumeHoBanue
’ IBC
1 | Kyznenos JLA. COOpHUK 3a/1aHUI IO BBICIIEH MaTeMaTHKe. Y4e6GHOe mocobue 2015 3BC
TumnoBsle pacueTsl : yueOHOe mocoodue / “Jlanp”
JLLA. Ky3uenoB. — 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
obparenus: 25.10.2019). — Pexum
JIOCTYTA: JUUIsl aBTOPHU3. MOJIb30BaTeNei
2 | ®umunosa E.E., CepreeBa | Maremaruka: Yuebnoe nocobue / E.E. YyebHoe mocobue 2015 3bC
J1.B., Cno6onckas M.H. ®ununoga, /[.B. Cepreena, “ZNANIUM.COM”
N.H.Cnob6oxackas - Bonorga: BUITD ®CUH
Poccum, 2015. - 378 c.: ISBN 978-5-94991-
312-3 - Tekcr : anekrpoHHsbIid. - URL:




Tun (yueOHuk, yueoHoe

Koaun4yecTBO B

Ne nocooue, yueOHO- HayHron
ABTOpBI, COCTABUTEIN 3arsiaBue (3arojioBoK) I'ox n3panus ouoaunorexe /
n/n MeToAn4YecKoe nocoodue,
OPAKTHKYM, 1p.) HaumeHnoBanue
P » 1P IBC
https://new.znanium.com/catalog/product/89
9484
3 | Bemoycoga B. I., Bricirast marematuka. Yacts 1 : yaebHOE Y4ebHoe mocobue 2016 3BC
noco6ue / B. U. benoycosa, I'. M. “IPRbooks”

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

EpmakoBa, M. M. Muxanesa [u ap.]. —
ExarepunOypr : Ypanbckuii penepanbHblii
yausepcuret, 9bC ACB, 2016. — 296 c. —
ISBN 978-5-7996-1779-0. — Tekcr :
AIIEKTPOHHBIH // DIIEKTPOHHO-ONOIMoTeYHAs
cuctema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/65920.html
(mata obpamenus: 25.10.2019). — Pexum
JIOCTYTIA: JIUIsl aBTOPU3UP. TIOTh30BaTENeH




8.3. Ilepeuenb mpodgeccHOHANBHBIX 0a3 JaHHBIX U WH(GOPMALMOHHBIX CHPABOYHBIX
cucTeM

—OcHOBBI _BbIcHIel W juckperHoit martematuku [/ [llybosuy A.A., Knoukos [O.B.
Crpasounuk / Bonrorpan, 2015. Peoicum oocmyna: http://elibrary.ru

—Jlekuuu o Beiciiei Matemartuke // I'anos B.A., /Jleemepesa P.B. Y4ebHoe nmocooue. B 2-x
yactsax / bapnaym, 2014. Tom Yacte 1 JluneitHas anreOpa, aHaIUTHYECKass TEOMETpPHS,
KOMILJICKCHBIC YHCIIA, PA3JIOKEHHE PALMOHAIBHBIX ApPOOeH, BBEJICHUE B MaTeMaTHYECKUI aHAIN3
(2-e u3nanue, nmepepaboTaHHOE U IOMONHEHHOE). Pescum docmyna: http://elibrary.ru

—Jlekuuu o Beiciiei Matemartuke // I'anos B.A., /Jleemepesa P.B. Y4ebHoe nmocooue. B 2-x
yacTsax / bapnayn, 2014. Tom Yacte 2 JIuddepennnanbHoe ¥ HHTETPATbHOE UCUYUCICHUS, () YHKIIHHA
HECKOJIbKUX TMEPEeMEHHBIX, (YHKIMHM KOMIUICKCHOTO MEPEeMEHHOro, auddepeHIaabHbe
YpaBHEHUS U TEOpHUsl BEpOATHOCTEH (2-¢ m3naHue, nepepaboTaHHOE U JAOMOJIHEHHOE). Peojwcum
oocmyna: http://elibrary.ru

8.4. [lepeueHb MPOrPaMMHOI0 o0ecneyeHu st

Ne HanmenoBanue 110 PexBu3uTHI 10T0BOpPA (1aTa, HOMEP,
n/n CPOK J1eiicTBHS)
1 Windows Jorosop Ne 690 ot 19.05.2015r., cpok
JIENCTBUS - OECCPOUHO
2 Office Standart Jorosop Ne 690 ot 19.05.2015r., cpok
nemctBus - 6eccpouno; Jlorosop Ne 727 ot
20.07.2016r., cpok ACHCTBUSA - OECCPOUHO

8.5. Onucanne MaTepHAIbHO-TeXHHYECKOH 0a3bl, HEOOXOAMMOI A5 OCYyLIeCTBJIEHHA
00pa30BaTeIbHOIO NPOLECCa M0 JHCIUILIMHE

HaumenoBanue N
0G0py0BAHHEIX yqeﬁﬂblux dakTHYECKHUIl aapec E.\ 2 E
Ne kabuneros, 1aboparopui, Ilepeyens ocHOBHOTO y4eOHBIX KAOHHETOB, = § R

n/n MACTEPCICHX H Ap- o0opynoBaHus Jiaboparopuii, g E = §

00bEeKTOB /ISl NPOBeeHUs o E S
NPAKTHYECKHX H MACTEPCKIX 1 Ap- = g g

Ja00paTOPHBIX 3aHATHH

Aynuropus

BeOKOH(EPEHIIHH.

VYyeOHnas ayuTopus

TUISL IIPOBEICHUS

3aHATUN  JIEKIIHOHHOTO

THUIIA. VYuebHast | Dxpan

ayIATOPUS JUTSL | TeIeBU3MOHHBIMN,

IIPOBEJEHUST  3aHATUM | HUpMBl, npoxkekTop | 445020 Camapckas

CEMUHAPCKOT0 TUMA. | HA WTaruBe. croia | o6n. 1. Tombsrrw,

1 VYuebHas ayIuTopMs | IpernogaBaTenbCckui, | yn.  bemopycckas, | 171 1
JUISt KypCOBOTO | CTYJIbA 168, 8 srax, YJIK- '
IIPOCKTUPOBAHUS npenoaasarensckue., | 807. Homep nmo TII
(BBITIOTTHEHUST KypcoBBIX | TpaHcmapaHT- -23
pabor). VYuebHas | mepeTsiKka,
ayuTOpUs JUISL | CUCTEMHBIH OJIOK .

IIPOBEJEHUS TPYIIIOBBIX
u VHIVBUAYaJIbHBIX
KOHCYJbTallil YdueOHas
ayIUuTOpUs JUIS
IIPOBEACHUS  3aHATUHI



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/

Ne
n/n

HaumenoBanue
000pYI0BAHHBIX Y4eOHbBIX
Ka0UHETOB, J1a0opaTopHii,

MAacCTepCKHUX U JAp.
00bEeKTOB /ISl IPOBeJeHUS
NPaKTHYECKUX U
J1a00paATOPHBIX 3aHATHI

Ilepeyenb 0CHOBHOTO
o0opynoBaHus

dakTHYECKUIl aapec
Y4eOHBIX KAOMHETOB,
Jaboparopuii,
MacTepcKUx U JIp.

Maomans, M2

KoanuecTBo

MOCa0OYHbIX

MeCcT

TEKYIIErOo KOHTPOJS U
MPOMEKYTOYHOMN
aTTECTaIUH.

KomnbroTepHbiii  Kiacc.
[Tomewenue Inie:
CaMOCTOATENIbHON
paboThL. YueOHas
ayJIuTOpUs JUISt
MPOBEICHUS  3aHATUH
CEMHUHAPCKOT0 THUIIA.
VYyeOHnas ayuTopus
JUTSL KYpPCOBOTO
IIPOEKTUPOBAHHUS
(BBITIOJIHEHUSI KYPCOBBIX
pabor). YueOHas
ayIuTOpUs JUISL
MIPOBEACHUS TPYIIOBBIX
u WMHJUBUTyaJIbHBIX
KOHCYJIbTAIIUH.
VYuebHas ayIUTOpUs
JUTS IIPOBEJICHUS
3aHATHI TEKYLLETO
KOHTPOJIS "
IIPOMEKYTOUHOU
aTTeCTalUU.

Cronbl  y4eHHYECKUE,
CTyJIbsl YYEHHYECKHUE,
IIK ¢ BBIXOZOM B CETh
NuTepuer

445020 Camapckast
00n1. 1. Tonpsarry,
yin.  benopycckas,
14, 4 srax, I'-401.
Howmep mo TIT - 48

84,8

16
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