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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
JUCIUIUIMHBI, TOATOTOBUTh K M3YYEHUI0O U TPUMEHEHHI0O MaTeMaTHYeCKUX METOIOB B
po(heCCHOHATTLHOM JIeATENHHOCTH, K CaMOCTOSITEIBHOMY HM3yYEHUIO TeX pa3JlelioB MAaTEeMaTUKH,
KOTOpBIE MOTYT MOTPeOOBAaThCS JOMOIHUTEIHHO B MPAKTUYECKOW M HMCCIEAOBATENbCKON pabdoTe;
dbopMUPOBaHHE  MAaTEMaTHYECKOTO, JIOTUYECKOTO W aNTOPUTMHYECKOTO  MBIIUICHUS 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",

JIMCIMIUTMHBI U TIPAKTHKH, JUISI KOTOPBIX OCBOCHUE JAHHOW JUCIUIUIMHBI HEOOXOJIMMO KaK
npeamectpyromee: "Ousnka", "Mexanuka'".

3. Iliianupyemblie pe3yJibTaThl 00y4eHUs1

®opmupyeMbie U HNHaukaTopsl JOCTHKEHUS Iliianupyembie pe3yabTaThl
KOHTPOJINpyeMble KOMIIeTeHIUH o0y4eHHUs
KOMIIeTeHI[HH (Kol ¥ HAUMEHOBAHUE)
(K021 1 HAUMEHOBaHUE)
OIIK-1. Cmnocoben pemath 3HaTh: OCHOBHBIC TOHSTHS
3aJaud  MpoecCHOHAIbHON JUHEHHOM W BEKTOPHOU
NEATEIbHOCTM  Ha  OCHOBE anreopsl, AHAJIUTUYECKOU
WCIIOb30BAHUS TEOMETPHH, METOIbI
TEOPETUUECKUX u MaTeMaTHUYeCKOro aHajau3a Hu
IIPaKTUYECKHUX OCHOB MOJIEITMPOBaHUS,
€CTECTBEHHBIX M TEXHUYECKUX HE00XO0/IMMBbIE TUISI
HayK, a TaKXe uAeHTU(DUKAIIH,
MaTeMaTHYeCcKOro anmnapara (hopMyJIMpOBaHUS U PELICHUS
npogeccuoHaIbHBIX 3a/1a4
IIPOMBIIIIJIEHHOTO u
IPaXIaHCKOTO CTPOUTENIHCTBA
YMeTs: BBISBIISITH
€CTECTBEHHOHAYUYHYIO

CYIITHOCTH TEXHUYCCKUX u
TEXHOJIOTUYECKUX MpoOJeM U
npodeccnoHalbHBIX  3a]ad,
MPUBJIEKATh JJIS UX PELICHUs

COOTBETCTBYIOIIUI
MaTeMaTUYECKUH anmnapar
HpOMI)IH_U'IeHHOFO nu
TPAKJAHCKOTO CTPOUTENIHCTBA
Bnanets: HaBbIKaMHU
HCIIOJIB30BaHUA OCHOBHBIX
3aKOHOB W METOJOB BBICIIEH
MAaTEMAaTHKH,

MaTeMaTU4ICCKOIro




MOJICITUPOBAHUSI TSt

UICHTH(UKAIIH,

(hOpMyJIMPOBaHHS U PEIICHHUS
poeCCHOHATBHBIX 3agad
IPOMBIIIIICHHOT'O u

TpaXJaHCKOIr'o CTPOUTCIILCTBA




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

DopMBbI TEKYLLET0

B . HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOJIA
Monyas (pa3aen) | y4eOHoi N Cemectp Bbanabl | UaTepakTus, 4.
DaGOTHI (yueoHoii padoThI) 4, (HanMeHOBaHM e
OLIEHOYHOI'0 CpeaCcTBA)
Monyns 9. Jlek 1 Juddepenunanbabie ypaBHEHUS 3 2 - -
Jluddepennnanpable NIEPBOIO MOPSIKA.
YpaBHEHHUS
Monyns 9. Ip1l Pemienue /1Y 1 nopsiaka 3 2 - -
Jluddepennnanpabie
YpaBHEHHUS
Monyns 9. Jlek 2 Juddepenunanbabie ypaBHEHUS 3 2 - -
Jluddepennnanpabie BTOPOT'O MOPSAKA.
YpaBHEHHUS
Monayns 9. IIp2 Pemenue /1Y 2 nopsaxa 3 2 - -
JnddepenunanbHbie
ypaBHEHHUS
Monyns 9. Cp Nzyuenue temsl "AuddepeHunanbable 3 28 - -
uddepennmanbabie ypaBHeHUs"
ypaBHEHUS
Monyns 9. Cp BeinonHenue KOHTposIbHON paboTH 1 1Mo 3 18 - - KonTtponbHas padora 1
JnddepenunanbHbie teme "Jluddepenunanbupie ypaBHeHU" 110 TEME
YpaBHEHUS " TudpepeHnranbHbIe
ypaBHEHHUS .
Monyas 10. Jlex 3 Omnpenenenne ABOMHOIO U IBYKPaTHOTO 3 2 - -

KpaTHble MHTETpasIb

uHTerpanoB. CBOMCTBA ABOMHBIX U
JBYKpPATHBIX UHTErpaJIoB. Beruncienue
JIBOMHBIX UHTETPAJIOB B NMPSAMOYTOIbHOMN
cUcTeMe KOOpAUHAT




DopMBbI TEKYLLET0

BEPOSTHOCTEN U
MaTeMaTuyecKas
CTaTUCTUKA

ainreOpe coOBITHI, BEPOSTHOCTH
COOBITHS, CBOMCTBA BEPOSITHOCTH
coObITus [IpaBuiia BEIYHCICHUS
BEPOSATHOCTE. DIIEMEHTHI
KOMOWHATOPUKH.

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

Monyns 10. IIp 3 Brrunciienre 1BOWHBIX HHTETPATIOB B 3 2 - -
Kpartnsle nHTErpasbl IIOJISIPHOM CUCTEME KOOPAUHAT
Monyns 10. Cp Tpoitnbie unTerpainsl. ['eomerpuueckue 3 27 - -
KpaTHble HHTETpaibl U GU3NYECKUE MPUITOKEHHS KPATHBIX

MHTETPAJIOB
Monyns 10. Cp BrlnotHeHHE KOHTPOJIBHOM pabOThI 2 110 3 18 - - KontponbHas padota 2
KpartHsle nHTErpasbl teme " KpaTHble uHTEerpasisl o reme " KpaTHbie

MHTErpaJIbl

Monyne 11. Pagsr | Jlek 4 Yucnoseie psaabl. CXOAMMOCTD YHUCIOBBIX 3 2 - -

psanoB. Crenenunble psabl. O0IacTh

CXOJIUMOCTH
Monynb 11. Pager  |Ilp 4 @yHKIMOHaANbHBIE psabl. Psansl Oypee. 3 2 - -
Monynb 11. Pagsr | Cp YucnoBble U GYHKIIMOHATIBHBIE PSIJIBIL. 3 28 - -

[Tpu3Haku cxoauMocTH, 06JIacTh

cxoauMocTu. Psisl @ypoe.
Monyns 11. Pagsr | Cp BeinonHeHue KOHTPOJIbHON paboThl 3 1o 3 18 - - KonTtponbHas padora 3

Teme "Psaer". o teMe "Pamer.
Monynb 12. Teopus | JIek 5 CrnyyaitHble cCOOBITHS, OTIEpalluy B 3 2 - -




DopMBbI TEKYLLET0

B . HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOJIA
Monyas (pa3aen) | y4eOHoi N Cemectp Bbanabl | UaTepakTus, 4.
DaGOTHI (yueoHoii padoThI) 4, (HanMeHOBaHM e
OLIEHOYHOI'0 CpeaCcTBA)
Monyns 12. Teopus [IIp 5 [Tonnas BeposTHOCTB, (hopmyiibl baiieca. 3 2 - -
BEPOSATHOCTEH U [ToBTOpHBIC HE3aBUCUMBIC UCITBITAHMS.
MaTeMaTh4YecKas ®opmyna bepuymnu. AcuMOTOTHYECKHE
CTATUCTUKA (bopMyIIBL.
Mopyns 12. Teopus | JIek 6 JIucKpeTHBIE U HENPEPBhIBHbBIE 3 2 - -
BEPOSTHOCTEN U CJIy4ailHbIE BEJIMYUHBI, 3aKOHBI UX
MaTeMaTH4YecKas pacnpezenenus, Yucnosele
CTaTHCTHKA XapaKTEPUCTUKH CIIYUYalHBIX BETHYUH H
Monynb 12. Teopus | IIp 6 I'enepanbHas 1 BBIOOpOUYHAs 3 2 - -
BEPOSTHOCTEU U COBOKYITHOCTH. JlOBEpUTEIBHBIN
MaTeMaTHYECKast uHTEpBaJl. TOYEUHBIC OIICHKHU YHCIIOBBIX
CTaTHCTHKA XapaKTEPUCTHUK CIIy4alHbIX BEJTHYMH.
Monyns 12. Teopus | Cp Teopus BeposiTHOCTEN U 3 28 - -
BEPOATHOCTEH U MaTeMaThyecKas CTaTHCTHKA
MaTeMaTHYECKast
CTaTHCTHKA
Monyins 12. Teopus | Cp BeinonHeHue KOHTPOJIbHON paboTHI 4 110 3 18 - - KonTtponbHas pabora 4
BEPOSTHOCTEN U teme ""Teopus BeposiTHOCTEHN U o Teme "Teopust
MaTeMaTU4YecKas MaTeMaTh4yecKas CTaTHCTUKA" BEPOATHOCTEH U
CTaTHCTHKA MaTeMaTHYeCKast
CTaTUCTHKA".
1A [TpomexyTodHas aTTecTanus (IK3aMeH) 3 0,35 - -
KonTpons |Dx3amen 3 35,65 - - Bormpocsr k 3k3aMeny
NoNe 1-87
Hroro:; 216 -




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

B muctumumae "Beiciias marematuka 3" UCTIONB3YIOTCS:

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

TEXHOJIOTUSl Pa3BHUBAIOIICTO OO0ydeHUs (MPOBEJACHUE JICKIHUH, MPAKTHUYCCKUX 3aHATHH,
KOHTPOJIbHBIX PabOT, IK3aMeHa);

TexHojorus nuddepeHppoBanHOro 00ydeHus (MpeasiararoTcs 3aIaHus Pa3InIHOTO YPOBHS
CJIO’)KHOCTH);

UH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIC TEXHOJOTHH (NMPUMEHEHHE YYEOHBIX JJICKTPOHHBIX
U3JIaHNH, pecypcoB cetu MHTepHeT).

6. MeToguyeckue yKa3aHus M0 OCBOECHHIO TUCHHUILINHBI

OcHOBY TeopeTn4eckoro OOy4EeHHUS! CTYJCHTOB COCTAaBIIIOT JICKIMH, B XOJE KOTOPOM
Iperno/IaBaTelb U3j1aracT OCHOBHBIC, HAMOOJIee CIOXKHBIE TIOHSATHS TEMBI, a TAK)KE CBSA3aHHBIC C HEHl
TEOPETHUYECKHE M MPAKTUYEeCKUue NpoOieMbl, AT PeKOMEHIAUH ISl MPAKTHYECKOTO 3aHSATHS U
yKa3aHUs U BBITIOJIHEHUS] CaMOCTOSTEIbHON paboThI.

B xone NeKIMOHHBIX 3aHATHH OO0ydYaromeMycsi HEOOXOJMMO BECTH KOHCIIEKTHPOBAaHHE
ydyeOHOro Marepuana, oOpaiias BHHMaHHE Ha (OPMYJIUPOBKH, PACKpBIBAIOIINE COJEpIKaHHE
u3y4aeMol aucuuIumHbl "Beiciias matemarika 3". JKenaTenpHO OCTaBIATH B pab0UMX KOHCIEKTaX
MOoJIsi, HAa KOTOPBIX JeJaTh IOMETKH, MOMYEPKUBAIONIME OCOOYI0 BaXXHOCTh TEX WM WHBIX
TEOPETHUYECKHX MOJIOKECHUH.

CamocrosTenbHass paboTa CTYACHTOB SIBISIETCS BaKHBIM BHJIOM Y4YeOHOW JEATEIbHOCTH.
CamocrosTenbHas paboTa BBINOJHAETCS BO BHEAyAUTOPHOE BpeMs IO 3aJaHUI0 U TIpU
METOIMYECKOM PYKOBOJICTBE IPEToIaBaTess, HO 0e3 ero HeMoCPEACTBEHHOTO yJacTHsL.

B npomecce camocTosiTenbHON paboThl CTYJIEHT MPUOOpETaeT HAaBBIKM CaMOOpPraHM3allly,
CaMOKOHTPOJISl, CAMOYIIPABIICHHUS U CTAHOBUTCSI aKTUBHBIM CaMOCTOSITEIbHBIM CYObEKTOM y4eOHOU
NeSITeTbHOCTH.

B Xoxe moAroToBKHM K MPAKTHYECKHM 3aHATHSAM CIEIyeT MU3y4UTh KOHCIIEKTHI JIEKIUH, U
PEKOMEHI0BAaHHYIO JINTEPATypy, YUECTh PEKOMEHJAIIMH IPEoiaBaTeIs.

Ha npakTudeckux 3aHATHSIX CTYACHTHI PEIIAOT 33Jau MOJ PYKOBOJCTBOM IPEIOIaBaTelIs.
[TpakTudeckue 3aHATHSA TOCBSILEHBl M3YYEHUIO HanOoJee BAXKHBIX U CIOXKHBIX TE€M YueOHOH
JTVICIIATUTMHBL U CITYXKAT YIS 3aKpETUICHUS N3Y9eHHOTO MaTepHara.

BaxxHbIM KpHUTEpHEM YCBOCHMs TEOPHUH SIBJIETCS YMEHME pellaTh 3a/laud Ha MpOMIeHHBII
marepuan. llpu pemeHHH 3agad HYXHO OOOCHOBaTh KaXKABIH OTall pEmIeHHs, HCXOII U3
TEOPETUYECKHX MOJIOKEHUH U3ydaeMoro Kypca. Eciu cTyeHT BUUT HECKOJIBKO MyTeH pelieHus, To
OH JIOJDKEH CPaBHUTH MX W BBIOPATh CaMbIil pallMOHAIBHBINA. PemeHne 3aqad 1 mpuMepoB cleryeT
u3jaraTh MoApoOHO, BBIYMCICHMS pacloyiaraTb B CTPOTOM MOpsJKE, OTIENsAs BCIOMOTaTellbHbIE
BBIYUCIICHHSI OT OCHOBHBIX. [10JTydeHHBII OTBET CieayeT MPOBEPSATh CIIOCOOAMH, BRITEKAOIIUMHE 13
cyliecTBa JaHHOM 3amauu. Pemienue 3amau ompenenéHHOTO THIA HYXHO MPOAOIDKATh JI0
nproOpeTeHus TBEPABIX HABBIKOB B PEIICHHH.

Bo BpeMs wu3ydyeHuss MOJIYyJs CTYIEHTbl CAMOCTOSITEIbHO BO BHEAYJUTOPHOE BpeMs
BBITIOJHSIOT KOHTPOJIBHYIO PadOTy M CHAIOT €€ MPeroiaBaTelIio Ha MPOBEPKY /10 3a4ETHON HEIENH.
3amaHusg  KOHTPOJIbHOW palOoThl JIOMKHBI OBbITH BBINOJIHEHBI AKKYpaTHO, IOCIEI0BaTEIbHO,
000CHOBaHHE PEIICHHUS M OTBET 0053aTEBHBI B KAXKIOM 3aIaHUH.

Ha sx3ameHe BBICHSETCS, MPEXKAE BCErO, OTYCTIMBOE YCBOEHHE BCEX TCOPETUYECKUX U
NPAaKTHYECKUX BOIPOCOB MPOTPaMMBbl M YMEHHE HPUMEHATH IOJYYEHHBIC 3HAHUS K PEIICHUIO
npakTudeckux 3amad. OmpeneneHus, TEOpEeMbl, MpaBHia JOJDKHBI (OPMYIHPOBATHCA TOYHO U C
NOHMMAaHHEM CYIIECTBA JeJla; PelIeHne 3a/1a4 B MPOCTEHIINX CITydasx JOJDKHO BBIOJHITHCS 0e3
OLIMOOK ¥ YBEepEHHO; BCsIKasi MIUCbMEHHas U Tpaduueckast paboTa JoJKHA OBITH ClIeTaHa aKKypaTHO



u uérko. TompKO TpU BBINOJHEHHUM OSTHX YCIOBUH 3HAHUS MOTYT OBITh TNPU3HAHBI
YJIOBJIETBOPSIIOIIMMU TPEOOBAHUSIM, IPEABABIAEMBIM IIPOIPAMMOM.

IIpyn moAroToBKe K 3K3aMEHY CTYACHT JOJDKEH IOBTOPHO M3YYMTh KOHCIEKTHI JICKLIUN U
PEKOMEHIOBaHHYIO OCHOBHYIO U JIOTIOJIHUTEIBHYIO JIUTEPATypy, IPOCMOTPETh PELICHHUSI OCHOBHBIX
3a/1a4, PEIIEHHBIX CAMOCTOSITENIBHO U HAa IIPAKTUYECKUX 3AHATUAX, @ TAKIKE COCTABUTh [TMCbMEHHBIE
OTBETHI Ha BCE BOIIPOCHI, BEIHECEHHBIC HA 3a4€T.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Cemectp Koxa koHTpO/IMpyemMoii KOMIIeTeH UM HaumenoBanue
(WJIM ee 4acTH) OLIECHOYHOI'0 CPeACTBA

3 OIIK-1 . Kontposbnas padora 1 mo reme )
Juddepennmanbapie ypaBHEHUS

3 OIIK-1 KOHTlpoanaﬂ pabora 2 l'IO"TeMe

Kpartsble nnTerpansl
3 OIIK-1 KontponbHas padota 3 o reme "Psiapr”
Kontponsnas padora 4 no teme " Teopus
3 OIlK-1 BEPOSITHOCTEM M MaTeMaTu4ecKas
CTaTUCTHUKA"
3 OIIK-1 Bomnpocs! k sk3ameny NeNe 1-87

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

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

Tunosbie npuMepsbI 3aaHUH

3agaua 1.
Hano nuddepenimanbHoe ypaBHEHUE IEPBOTO MOPSAIKA U €r0 HadallbHble ycnoBus. Haiiaure
o0Iiee peneHrne dTOro YpaBHEHUS U ONPEICITUTE YaCTHOE PEIICHHE.

Howmep n_
BapHAHTA F(x,y,y)=0 HauanbHoe ycioBue
1 x-y' -3y =x'e"; Yo =€, X =1
2 y'-cosx+ysinx=1; Y, =2, X, =0.
, Yy sinx.
3 —:—, :1’ X =7Z- .
y+x X Yo 0 A
Y .
4 —===-2Inx; =1, x, =7/,
Y= Yo =1, %, =7
5 xy'+2y=%(; Yo =1, X, =
6 y' — yCOS X =—COS X; Yo =3, X, =0
7 y' +2xy=e" sinx; Yo=1 % =0
8 X2y +xy+1=0; Yo =2, X, =1
9 ytgr=— Yo =5, %, =1
Yy COS X’ 00
2y 3 1
———=(x+1); ==, %X =1
10 y 11 (x+1) Yo 5 o




priﬁiﬂa F(x,y,y)=0 HauanbHoe ycrnoBne
11 y' =(y+1)(x+1)=0; Yo =0, X, =0.
12 J1- 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; Y, =0, X, =0.
16 2xyy' —1=0; Yo =0, X, =1
17 y’xsiny=1, Yo =", 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.

3anava 2.

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

- F(xy,y)=0 Havamstoe ycroshe
1 y'-yx* =0 y(0)=1
2 y'-yx* =0 y(0)=1
3 y-yx =0 y(0)=1
4 y'—yxv/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




prig;a F(xy,y)=0 HauansHoe ycioue
10 y'cos’X —y=0 y(0)=1
11 L+ x?)y'-y=0 y(0)=1
12 V1-x*y-y =0, y(0)=1
13 y=(y +1)x+1)=0 x=0,y=0
14 y'sin?x—y—-1=0 y(ﬁj:o
2
15 y'sin’x—y=0 y(%]:l
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'—y1-y* =0 y(1)=0
3anaua 3.

Hano muddepennmanbHoe ypaBHEHHE BTOPOTO TOPSJIKA U €r0 HavalbHbIe yeinoBus. Halinure
o0111ee penieHre 3TOro ypaBHEeHUs U ONpPeeNTUTe YaCTHOE PElIeHHeE.

Bg)?/lh;ilia F(x,y,y,y")=0 HavanbHoe ycioBHe

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

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

”_y, . —0- 4 —

4 V=Y 0y ¥(0)=0; y(0)=1.

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

6 y =1-(y')*; y(%)=3; y’(%)=1-

7 xy":(1+2x2)y'; y(1)=+Je+1; y'(1)=+le.




pr?;;ﬂa F(x,y,y,y") =0 HavansHoe yclIoBHe
8 y" =sin® X; y(0)=5; y'(0)=18; y"(0)=0.
9 y'=21+Yy"; y(0)=5; y'(0)=-1.
10 y"+(y")* =0; y(2)=In(2e); y'(2)=15; y(2)=1.
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)=7/5; y'(0)=1.
15 y"tgy +(y')* =0; y(0)=0; y'(0)=1.
16 y"=Yy'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

Kontponbaast pabora 1 mo Tteme "Jluddepenuunanbuble ypaBHEHHsS" BBINOIHIETCS
CTYZICHTaMH CaMOCTOSITEJIbHO BO BHEAyIUTOPHOE BpeMs M JI0JKHA ObITh CllaHa IpEenojaBaTesio Ha
IIPOBEPKY /10 3auéTHOM Henenu. Ha BrinonHeHne KOHTpoIbHON paboTel oTBoAUTCA 18 yacoB. Homepa
BapUaHTOB KOHTPOJBHBIX 3aJ[au OMpPEIEIISIOTCS ¢ MOMOIIBI0 Tabauibl 1, mpuyeM HOMEp BapHaHTa
KOHTPOJIbHOM 3amaun 1 HaxomuTcss mo mepBod OykBe ¢aMUIUU CTYACHTA;, HOMEpP 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 c | T,1 v (ORC] X,
No Bap. 11 12 13 14 15 16 17 18 19 20

[Ipy BBHINOJHEHUU KOHTPOJBHBIX PAaOOT HEOOXOIUMO CTPOTO MPHIEPKUBATHCSA YKAa3aHHBIX
HIDKe npaBuwil. PaboThl, BBINOJHEHHbIE 0€3 COONIONEHMS] STUX IpPaBWUJI, HE 3aUYUTBHIBAIOTCA U
BO3BPALIAIOTCA CTYACHTY Ul IEpepadOTKH.



1. Kaxxgast KOHTpoJIbHAs paboTa JOKHA OBITH BBIIIOJIHEHA B OTACIBLHON TETPaaH B KIETKY CHHIUMHU
WM YepHBIMH 4YepHUIaMu. HeoOXoIuMo OCTaBisTh MOJs MHMpUHOW 4 - 5 cM I 3aMedYaHuid
pEleH3eHTA.

2. B 3arosoBke paboThl Ha OOJIOKKE TETpaaH JODKHBI OBITh SICHO HalMCaHbl (GaMHUIIUS, UMS U
OTUECTBO CTYJCHTA, Ha3BaHUE NUCIHMILIMHBI, HOMEP KOHTPOJBHON pabOThI; 3[eCh KE CIEHYyeT
yKa3aTh Ha3BaHHWE YYCOHOTO 3aBENICHHUS, ATy OTCHIIKH paOOThl B MHCTUTYT M aApec CTylcHTa. B
KOHIIE pa0OTHI CIIEAYET MOCTABUTH 1Ty €€ BHITIOJTHEHHS U MOAIUCH CTYICHTA.

3. B paboTy 10JDKHBI OBITH BKJIFOYEHBI BCE 3a7a4M, YKa3aHHBIC B 3aJJaHUH, CTPOTO IO TOJIOKECHHOMY
BapuaHTy. Pemienus 3a1a4 HaJ0 pacoyiaraTh B MOPSIIKE BO3PACTaHUS MX HOMEPOB.

4. Tlepen pelieHreM KakJa0W 3a/1a4d HAJ0 IMOJTHOCTHIO BhITUCATh €€ ycimoBue. Ecim ycinoBue 3a1aun
uMeeT o0y (OpPMYITHPOBKY, TO, IEPEMHUCHIBAas €ro, CIeAyeT OOIIHue JaHHbIE 3aMEHUTh
KOHKPETHBIMH, B3STBIMA U3 CBOEro BapwaHTa. He ciemyer mnpucTymarh K BBITOJTHEHHUIO
KOHTPOJIBHOTO  3aJaHus, HE PEIIMB JOCTaTOYHOTO KOJIMYEeCTBA 3aJad 10 MaTepuanty,
COOTBETCTBYIOIIEMY 3TOMY 3a7aHui0. OIBIT MOKA3bIBAET, YTO YaIlle BCETO HEYMEHHE PEIIUTh TY WU
WHYIO 32/1a4y KOHTPOJIBHOTO 33/IaHUs BBI3BIBACTCS TEM, UTO CTYJICHT HE BBIITOJIHUI 3TO TpeOOBaHUE.
5. B mpopernen3upoBanHoi paboTe CTYACHT AOKEH UCIIPABUTh OTMEUEHHBIE PELICH3EHTOM OLIMOKU
Y YY9€CTh €r0 PEKOMCH/IAINN U COBETHI. PelieH3un 03BOIISAIOT CTYACHTY CYAUTh O CTCTICHH YCBOCHUS
COOTBETCTBYIOILIETO pa3jieya Kypca; yKa3blBalOT Ha UMEIOIIHUECs Y Hero MpoOenbl, Ha KelaTeIbHOe
HampaBlieHue pabOThl; MOMOTAIOT COPMYIUPOBATH BOIMPOCHI I IOCTAHOBKH WX TIEpen
npenoaaBareneM. 3auTEHHbIE KOHTPOJIbHBIE pa0OThI MPEABSBISAIOTCA CTYACHTOM IIPH CAaue 3adera
WJIHM DK3aMcHA.

Kputepun onenkmn:
- OIICHKA «3aYTE€HO» BBICTABIIAETCS CTYICHTY, €CIIU MPAaBUIHLHO BIMOIHEHO He MeHee 70 % 3amanuii;
- OIICHKA «HE 3a4TEHO» BBICTABIISETCS CTY/ACHTY, €CJIM MIPaBIIIbHO BBINIOJIIHEHO MeHee 70 % 3amaHuil.

7.2.2. KonTpoJabHas padora 2 no reme ""KpaTHble HHTErpaianl'
(HaumeHOBaHUE OYEHOYHO20 CPedCmsa)

Tunossle npuMepsl 3a1aHUi

3anaya 1
[TocTponTh 0651aCTh HHTETPUPOBAHUS U U3MEHUTD IMOPSIOK HHTETPUPOBAHUS
Ne JlaHHBIN UHTETpa Ne JlaHHBIA MHTETpa
Bap. P Bap. P
1 X 1 Jax
1 Jox [ (x, y)dy 11 Jox [ f(xy)dy
0 x2-2 0 Jox—x2
1 8x 1 NP
2 Jdx [ £(x,y)dy 12 [ dx [f(xy)dy
0 2Jx 2 0
1 X 6 \/ny
3 fax [ f(x,y)dy 13 [dy [f(x y)dx
0 x*-2 0 y-6
0 x+2 1 -x2-1
4 [ax [ f(x,y)dy 14 [dx [ f(x y)dy
1K D X3




Haiitu koopauHaThl I[EHTpa TSIXKECTH OJHOPOAHOW IUIACTHHBI,

nuHusIMH. ClIeNiaTh YEPTEK.

5 4/x 3 1)/2
5 [ dxjf(x, y)dy 15 | dyy [ f(x,y)dx
0 1 1 (5-y)/2
6 fdx [ (%, y)dy 16 [dy [ f(x y)dx
Ja—x? 0 y-2
4 4/x x2+6x-5
7 [ax [ f(x,y)dy 17 jdx jf(x y)dy
1 2-x? 7/2 oS X
8 [dx [ f(xy)dy 18 [ dx [ f(x,y)dy
0 0 /4 0
9 [dx [(x,y)dy 19 [ax [ £ (x,y)dy
;2 X:)Z 10 2+X1W
10 Jdx [ f(x,y)dy 20 j dy [ f(x y)dx
-2 —(x+2) y+l
3amaua 2

OrpaHUYCHHOU

No . Ne .
YpaBHEeHUS TMHHUIN YpaBHEHUS TUHHAN
Bap. Bap.
x*+3y*=9; x=0; y=0;
1 =—6; y=x+7 11
X y (x>0,y>0)
2 y=0; 3x*-12x-4y =0 12 3(y-1)*+x=3; x=0
3 X +y?=2x; y=0; x>0 13 y=+4-x; x=0; y=0
1 : : )
4 y=——; x=2y; x=0 14 y=Inx; y=1; x=0; y=0
Xx+1
5 y=2x; y=4-2x; y=0 15 y=2X; X=2y; X+y=3




6 X*=y+4; x=0; y+3x=0 16 y=4x-x*; y=0

y=0; X2+ y2=2x;
7 X*+3y*=9; x=0; y>0 17

>0, y<—
(y y< f
8 X*+y:=4; y>1 18 Xxy=4; Xx+y=5
9 y=+4-x; x=0; y=0 19 y=4x-x* y=0
10 x=-2; y=0; y=e"-1 20 x=0; y=0; 2x+3y=6
3angaya 3
Hepefmﬂ K IIOJLIPHBIM KOOpAWHATaM, BBIYHCIINTDH HBOﬁHOﬁ HHTCI'paJl. CIICJIaTB
YEPTEXK.
BJ:; JlaHHBII HHTETpAIT Oo6nactp uaTerpupoBanus D
1 [[Va? = x* — y*dxdy X2+ y? <ax
2 Hydxdy X +y?<4x; y+x=0
3 Harctgydxdy X2+y2<9; X +yix4
dxd
4 H\/RZ y X*+y’<R* x20
5 JJx= 1)dxdy X +y2<2y; y</3x
6 [[4—=x? - y*dxdy X2 +yi<2x; y=0
7 ”(X—Z)dXdy X*+y?<4x; y+x=0
dxdy ,
<3; x<
8 ”m X +Yy ; X<0
9 JJ G+ yyduay Ky’ <3y vz
D




BJ:IQ) JIaHHBIN MHTETpa Ob6nactp uaTerpupoBanus D
2ydxdy ,
X 2y >0; x>0
10 ey +Y 2y
11 [[\a® = x* — y*dxdy X +y*=a’; y=0
12 ”ydxdy X +y?=4x; y+x=0
D
13 [y +1)dxdy X*+y'=y
D
14 [[(x+1)dxdy X2 +y?=x
15 [[(2x+3y)dxdy X*+y'=a’ y<0
16 dxdy
X“+y —ay=0 <—
IDJ\/a2 -x* -y’ y oy J3
17 ” dxdy x> +y?=4; y<0
o 4=X" -y’
18 JJ v —xydxdy X 4y =47 x<0
D
19 [[(x+ y)dxdy X2 +y2 +x<0; y+/3x<0
D
20 JJO¢ -+ y* ) dxdly X' 4y —x=0; y<x
D
3amaua 4
Broranciants O6’I>CM TCJIa, OIPaHUYCHHOI'O 3aJaHHBIMHU ITIOBCPXHOCTSAMMU. CI[GJ'IaTI)
YEPTEK.
Ne YpaBHEHUS TOBEPXHOCTEN Ne YpaBHEHUS TOBEPXHOCTEN
Bap. Bap.
2 2 2 X2+y2:z; z2=0;
1 X°+y =4x; z=4-y*; z=0 11
y=Xx; y=0; x=1
x=0; y=0; z=0; T
2 12 =JX; y=0; =—; z=0
ay=2: 1=4y y=+x; y X+z2="73 7
3 x=0; y=0; z=0; 13 y=0; z=0; x=1;
X+Yy+3=0; z=9-X° y=X; z=30x +60y




No . Ne .
ypaBHCHHH IMOBECPXHOCTCHU YPaBHeHI/ISI IMOBCPXHOCTCH
Bap. Bap.
x=0; y=0; z=0; x=0; y=0; z=0;
4 , 14 ,
X*=2+4; 3Xx+2y=6 X+y=2; z+y’ =4
XZO; ZIO; :0. _ :3. 2 :9_ 2.
5 2 15 | T ATYES aamv ey
X+y=2; z=4-y 7=0
x=0; y=0; z=0; x> +y*=1; z>0
6 2 16 2 2 2
2X—3y=6; z=2y X +y?—-7°=-4
X*—y*+2*+9=0;
7 y?=4x; z=0; x+z=4 17 , 2y
X“+2°=9; y=0(y>0)
x> +y*=1; z>0; x* +% =4z% x=0;
8 2 2 18 .
X*+y +2=3 y=0; z=1
x=0; z=X%; y=0; 0 Oy x4y =
9 19 | z=0; z=9y* X +y’=
y=4; x=\25-y? y Y
2=0; z=4-x-Y; ,
10 , 20 X“+y° =4; 7=0; z=4-x-y
X"+ Yy =4;

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA

Kontponbnas padota 3 nmo teme "OneparinoHHbIE UCUUCICHUS BBITIOJHAETCS CTYJIEHTAMU
CaMOCTOSITENIFHO BO BHEAYAUTOPHOE BpeMs U JOJKHA ObITh ClJaHa MPETo1aBaTelio Ha MPOBEPKY 110
3auéTHOU Henenu. Ha BbIMoIHEHHEe KOHTPOJIbHOM paboThl oTBoAMUTCA 18 yacoB. Homepa BapraHTOB
KOHTPOJIbHBIX 33124 ONPEAEISIOTCS C TOMOILBIO TA0NHUIIBI 1, TpHueM HOMep BapHaHTa KOHTPOJIbHON
3a7a9u 2 HaXOJUTCS TI0 TIepBOH OyKBe (haMIIINK CTY/IEHTa; HOMEp BapHaHTa KOHTPOJIBHOH 3a1aun 3
HaXOJUTCs 10 NepBOil OyKBe MIMEHHU CTYAECHTAa; HOMEp BapHaHTa KOHTPOJIbHOU 3a1aun 1 Haxoaures

10 NepBOi OyKBE OTYECTBA CTY/IEHTA.

Taomuma 1
Byksa A b B r i EE | X;3 U K I
Ne Bap. 1 2 3 4 5 6 7 8 9 10
BykBa M HIO | 0.4 I PY | CII | T,1I v ®dD | X]II
Ne Bap. 11 12 13 14 15 16 17 18 19 20

[Ipu BBHINOJHEHUH KOHTPOJBHBIX PAOOT HEOOXOAWMO CTPOTO MPHIEPKUBATHCA YKa3aHHBIX
HIDKe npaBuwil. PaboThl, BBINOJHEHHbIE 0€3 COONIONEHMsS] STUX MpPaBWUJI, HE 3a4YUTBHIBAIOTCA U

BO3BPALIAIOTCA CTYACHTY Ul IepepadOTKH.




1. Kaxxgast KoHTpoJIbHAsE paboTa AOKHA OBITH BBIIOJIHEHA B OTACIBHON TETPaay B KIETKY CHHUMHU
WM YepHBIMH 4YepHUIaMu. HeoOXoIuMo OCTaBisTh MOJs MHMpUHOW 4 - 5 cM I 3aMedYaHuid
pEleH3eHTA.

2. B 3arosoBke paboThl Ha 00JIOKKE TETpaaW AOKHBI OBITh SCHO HalMCaHbl (HaMuIIds, UMS U
OTUYECTBO CTYJEHTA, Ha3BaHUE TUCIUIUIMHBI, HOMEP KOHTPOJBHON pabOThI, 3/1eCh K€ CIIETyeT
yKa3aTh Ha3BaHHWE YYCOHOTO 3aBENICHHUS, ATy OTCHIIKH paOOThl B MHCTUTYT M aApec CTylcHTa. B
KOHIIE pa0OTHI CIIEAYET MOCTABUTH 1Ty €€ BHITIOJTHEHHS U MOAIUCH CTYICHTA.

3. B paboTy m0JKHBI OBITH BKJIIOUYEHBI BCE 3a1a4H, YKa3aHHBIC B 33JJaHUH, CTPOTO IO MOJIOKEHHOMY
BapuaHTy. Pemienus 3a1a4 HaJ0 pacoyiaraTh B MOPSIIKE BO3PACTaHUS MX HOMEPOB.

4. Tlepen pelieHreM KakJa0W 3a/1a4d HAJ0 IMOJTHOCTHIO BhITUCATh €€ ycimoBue. Ecim ycinoBue 3a1aun
uMeeT o0y (OpMYITHPOBKY, TO, IEPEMHCHIBAas €ro, CIEAyeT OOIIHMe [JaHHBIE 3aMEHUTh
KOHKPETHBIMH, B3STBIMH U3 CBOEro BapuaHTa. He ciemyer mnpucTtynaTh K BBIOJHEHUIO
KOHTPOJIBHOTO  3aJaHus, HE PEIIMB JOCTaTOYHOTO KOJIMYEeCTBA 3aJad 10 MaTepuanty,
COOTBETCTBYIOIIEMY 3TOMY 3afaHui0. OIBIT MOKA3bIBAET, YTO Yallle BCET0 HEYMEHUE PEUIUTh Ty WU
WHYIO 32/1a4y KOHTPOJIHHOTO 33JIaHUs BBI3BIBACTCS TEM, UTO CTYJICHT HE BBIMTOJIHUI 3TO TpeOOBaHUE.
5. B mpopernen3upoBanHoi paboTe CTYACHT AOKEH UCIIPABUTh OTMEUEHHBIE PELICH3EHTOM OLIMOKU
Y Y4€CTh €r0 PEKOMCH/IAIUU U COBETHI. PelieH3nn MO3BOJISIOT CTYICHTY CYIUTh O CTETICHU YCBOCHHS
COOTBETCTBYIOILIETO pa3jieiia Kypca; yKa3blBalOT Ha UMEIOIIHUECs Y Hero MpoOenbl, Ha KelaTeIbHOe
HampaBlieHue pabOThl; MOMOTAIOT COPMYIUPOBATH BOIMPOCHI I IOCTAHOBKH WX TIEpen
npenoaaBareneM. 3auTEHHbIE KOHTPOJIbHBIE pa0OThHI MPEIbABISIOTCSA CTYACHTOM IIPH CAaye 3aueTa
WJIHM DK3aMcHA.

Kpurepun onenkmn:
- OIICHKA «3aYTE€HO» BBICTABIIAETCS CTYICHTY, €CIIU MPAaBUIHLHO BIMOIHEHO He MeHee 70 % 3amanuii;
- OIICHKA «HE 3a4TEHO» BBICTABIISETCS CTY/ACHTY, €CJIM MIPaBIIIbHO BBINIOJIIHEHO MeHee 70 % 3amaHuil.

7.2.3. KonrpoanHuas padora 3 no teme "Psaan1’"

(HaumeHoB8aHUe OYEeHOUHO20 CpedCmsa)

Tunosble npuMepsbl 3a1aHUM
3anmaya Ne 1

o0
I/ICCJ'IeI[OBaTL CXOAUMOCTD YHUCIIOBBIX PAI0B z Un
n=1

Ne OOmmit unen psaga U
2
1 y B2k g (nﬁj 5) '”{”i];r) oy 20y
10" 3n-1 2n n(n+1)
Inn z 1 o n Y
2 2 ey en—1:8) ——— 1) (-1)-
)0 R n(in I ny’ 0 (Y (2n+1)
1 141 on-1)2 (1
) JnZion’ ) SN +®) (3n+1) +T) In(n+1)
1 r n3"? n
4 - . . t . . _1”_
D fonart O AN 0 (U
1-cos</n _ 1.3.5 (2n-1) (4n—1j” (-2)
5 a) — ;0 = ;B ;1) — =
n*+n-1 3"(n+1) 3n+2 nin(n+1)
n+3 7% on \" (-
Vg )(2n—1)3’B)(4n+3j Y i 2n+3




Ne OO0uwmii uneH p;ma u,
. n-2 n? n+1 T
7 . . Ka
2) sin n2+5’6) (n+2)’B)( n J o’ D (1" % n
n 3 n+l 1\ L3
6 g L ;6)5\/_ y 2 Ly CY
(n+1)n+4)" " (n+1) > n" 2"
n+1
. o sin ’6)1:4-71?n—2);B)( j y LU
4" 2"l 4n+1 (2n-1y
1 nz n 2n+1 ( 1)
10 ;0 ; ;
TR (3n) ®) (3n+1j " i 2n
6 n" . n N+l
11 a)4n2_9;6);i;3)n!mnEF;r)(—ﬂ 3
1 Jn 1+n ) n sin\/F
12 ; 0 ; — | ; -1)-
? (n+2)|n(n+2)’ ) n3+l’B) (1+nzj 0 (=) nvn
13 a) n-tg it : 0) arcsm% B) 2r;l,r) & Er_j))zzw .
1 1N\" 1 1 (—1)
14 2 \/ﬁ+1’6)(+nj 6”’B)nln2n’r)n+cos( 2 j
Vn+4
n? n+l
15 2 5 (n+2) . 5) ni3/n - (-1) (2n+1).
3n-1 3+2’ n(n+1)
3n® @Bn+2)  (ny ) 1
16 ;0 ; — -1y ——
2 5n° +2 ) 10" ®) 2" 0 (-) ninnvininn
3 10”20 (1+n?) 2 (2n-1Y'
17 10 ‘1) (-1)"-
Vo ® @y (1+n3j’I)( ) (3n+2]
Un 6"(n* -1) [ nf” (-1)
18 ; 6 ;B) Vn| —— | ;1) X
Y (n+1n/n A e R nvn
n+l An?
19 2) 2" ";6) [””) ) tg i n U2
n 2" n!
(=1)"sin "~
20 a) 12 ; 0) nlsm ; B) ?{/_( n- 2) ;T) 2Jn
(2n+3)In*(2n+3)’ 1 3n+1

3agaua Ne2

o n
Haiitn mHTEpBan CXOAUMOCTH CTEIICHHOTO psijia Zanx . UccnenoBaTh cXOOUMOCTH psia Ha

n=1
KOHILIAX UHTEPBAJIa
Ne Koo durmenr a, Ne Koo durment a,
1 s 11 11
a)(r]—J::L);(;)% a) n'; 6)( )
ni




b
BEIUKCIUTE ONpeieieH bl HHTerpan jf(X)dX ¢ Tounocthio g0 0,001 myTeM pa3moxkeHHs

HO,I[LIHTCFpEU'ILHOﬁ (bYHKLIPIPI B CTEIIEHHOM pAA W NMOYWJICHHOT'O MHTCIPUPOBAHUA ITOJYUYCHHOTO PSAaa

0

? 2 — 2 i5) > e ! 0’
nin+1)” " o™ G +'1)“ SRCEEY
3 (2n) 1 13 on n°
a) —~,0) ;0
n (n+2)in(n+2) 2 Jen-1)-30 " " (n+1)
4 3"n! 1 14 Jno_ 3
Y (n+1)” TR TR
5 n 1 15 1
.6 = __.6) 10
V) ng Y ) ¥
6 5" n+l 16 (n+1) ( 1]
5" U 6) Inf1+=
) g6 ) 2 6) In| 1+
7 " 17 5
a) (1+1) .6) D1t actg - 9n43
n 3"'n a) . 6) -
nl (n+1)
8 5 18 2
LA L 2 nisin ;) (1)
3"(n+2)" " (n+1) 2" 2"
9 n 19 . _ "
e a)13_..3(nzr: oo 2
J2r(3n-1)" " (n+1) ' (2n-1)-3
10 n+2 n! 20 5" 10"
;0 =,
: n(n+1) ) (n+1)" R Jn
3amgaua Ne 3

Ne ®ynkuus f(x), b Ne ®dynknus f(x), b
X2 1-e7

1 = 11 -0,1
e’ ;1 X

5 sin0,5x_05 12 1 5
X Y745

3 sin(x?); 1 13 |n(1+x/%;l

4 cos+/x ; 0,5 14 e 0,2
1 1

5 ;0,1 15 1

Y8+ x° Y16+ x*




No Oyuxius f(x), b Ne Oynxkius f(x), b
6 arctg(xz); 0,75 16 cos(4x2); 1
H 2
7 sm(zx );0,5 17 Jxsinx; 1
X
—2X
8 e -1 :0,1 18 e 0,1
X
9 xe? 105 19 sin(L00x?); 0,1
10 xIn(L-x?); 0,5 20 1-e?. o,
X
3amaga Ne 4

Haiitu Tpu nepBbIX, OTIMYUTENBHBIX OT HYJIA, Yj€Ha Pa3jOXKEHUS B CTENEHHOM psj pellieHue
y= y(x) nuddepeHIanTbsHOr0 ypaBHeHus Y = f(X, y), YIOBJIETBOPSIIOLIETO YCIOBUIO y(O) =Y

Ne y'=f(xy); v, Ne y'=f(xy) v

1 y' =cosx+Yy?; y,=1 11 y' =2x*+Yy?*; y,=0,1
2 y' =e*+y*; y,=0 12 y =4x-01y%; y,=1
3 Y =y+Yy*; y,=3 13 Y =x>+y%; y,=1
4 y' =28’ —xy; y,=0 14 y' =x>+0,2y; y,=1
5 y =sin x+y?; y,=1 15 y =xy+y*; y,=0,1
6 y=e"+y; y,=4 16 y =2x-Yy?%; y,=0
7 Y =x"+y?; y,=2 17 y' =x*—xy; ¥,=0
8 y' =sin x+0,5y*; y,=1 18 y' =2x-01y?; y,=2




No y'=f(xy): Y, No y'=f(%Y); ¥,

9 y' =2¢e’ +Xxy; Y,=0 19 y =x*—4y; y,=1
10 Y =X+Xx*+Yy?*; y,=5 20 y' =x*-2y%; y,=0
3amaya Ne 5
Paznoxute B psag @ypbe neproandeckyro (QYHKIHIO, 3aJlaHHYIO Ha IOJIYIIEPHOIC [O, |] i

CHUHycaM MM 1o KocuHycaM. IToctpouts rpaduk ¢yHKkumu u rpaguk CyMMbl MOJYyYEHHOTO psla
Dypse.

Ne f(x)
1 . V4
1+sinx, 0<x<—;
F(x)= 2 110 KOCUHYCaM
0, T<x<n
2
2 0, 0<x<Z;
f (X): 2 10 CUHYCaM
—COSX,—SXSE.
2
3 T
0, OSXS?
f (X) = 10 KOCHHYyCaM
. T
—=SIN X, —< X<
2
4
0, OSXSE;
f(x)= 2 10 CUHYCaM
COS X, f<X<7Z
5
sin x, O<x<—
110 KOCHHYCaM
0, Z<xs<n
2
6
1+ cosx, O<x<—
2 0 CHHYyCaM
0, Z<x<x
2
! 0<x<”;
f(x): A 110 KOCHHYCaM
COS X, T<x<um.
2




0, 0<x<Z:
f (X) _ 2 110 CHHYCaM
—sin x, zSXSﬂ'
2
0, 0<x<”:
f (X) _ 2 10 KOCMHYCaM
— COS X, E£X£7r.
2
0, ngsﬁ;
f(x)= 2 10 CHHYyCaM

. T
sin x, ESXSn.

1-sin X, OSXSE;
f(x)_ 2 10 CHHYCaM

. (X) B - 10 KOCMHYCaM

T
—COS X, ESXSﬂ'.

1-cosx, 0<x<Z:
f(x)= 2 o e
0, Z<xs<
2
1-cosX, OSXS%;
10 KOCUHYCaM
f)-{ '
0, =<x<r&
2
0<x<Z
{ S|nx 2
0 CHHyCaM
0 _<x<7r
1-sinx, 0<x<Z; 110 KOCHHYCAM
f(x)= i '
0, Z<x<n
2
0, 0<x<”:
5 0 CHHyCaM

T
1-cosx, —<x<m.

0 KOCHHYCaM




19 .
10 CHHYCaM

20
10 KOCHHYCaM

KparTkoe onucanue u perjiaMeHT BbINOJHEHHSA

KontponbHast pa6ora 3 mo teme "Psaapl" BBINONHSIETCS CTYAEHTaMH CaMOCTOSATEIBHO BO
BHEAYJIUTOPHOE BpeMs U JI0OJKHA OBITH C/IaHa MPETNO/1aBaTellio Ha MPOBEPKY 110 3auéTHOM Henenu. Ha
BBITNIOJTHEHHE KOHTPOJIBHON paboThl oTBoAuTCA 18 wacoB. HoMmepa BapuaHTOB KOHTPOJBHBIX 3a7a4
OIPEAEIAIOTCA ¢ NOMOIIbIO TaOauIBl 1, mprueM HOMepa BapUAHTOB KOHTPOJIbHBIX 3anad 1 u 4
HAXOJATCs MO mepBoi OykBe (aMHIIMK CTYAEHTa; HOMEpa BapHaHTOB KOHTPOJIBHBIX 3a7ad 2 U 5
HaXOJATCs 10 NMepBOil OyKBe MMEHU CTY/AECHTA; HOMEP BapUaHTa KOHTPOJIbHOM 3a7auu 3 HaXOAUTCA
10 MepBOi OyKBE OTYECTBA CTY/ICHTA.

Tabmumna 1
Byksa A b B r i EE | XJ3 )54 K )
Ne Bap. 1 2 3 4 5 6 7 8 9 10
BykBa M | HIO | 0,4 I PU | CII | T.II vy @D | X,
No Bap. 11 12 13 14 15 16 17 18 19 20

[Ipu BBINOIHEHUH KOHTPOJIBHBIX pabOT HEOOXOIMMO CTPOTO MPHUAEPKHUBATHCS yKa3aHHBIX
HIDKEe npaBuwil. PaboThl, BBINOJHEHHbIE 0€3 COONIOJEHHS 3TUX MpPaBWUI, HE 3aUUTBIBAIOTCA U
BO3BpAIIAIOTCSl CTYACHTY JUIsl IepepabOTKH.
1. Kaxxgast KoHTpoJibHAs paboTa AOJKHA OBITH BBIMOJHEHA B OTACIBHOM TETPaau B KIETKY CHHUMHU
WM 4YepHBIMH uYepHUiIamMu. HeoOXoIuMo OCTaBiSATH MOJs MHUpUHOW 4 - 5 cM I 3aMedaHuid
pELICH3EHTA.
2. B 3aronoBke paOOThl Ha OOJOXKKE TETPaad IOJDKHBI OBITH SCHO HAmHMCaHBl (paMuiIns, UM H
OTYECTBO CTYJIEHTA, Ha3BaHWE TUCLMILIMHBI, HOMEP KOHTPOJIbHOW paboOThI; 371eCh K€ CilelyeT
yKa3aTh Ha3BaHUE y4eOHOIO 3aBe/IeHUs, JaTy OTCHUIKM paOOThl B MHCTUTYT U ajpec cTyjeHTa. B
KOHIIE pabOThI ClIeyeT MOCTaBUTh ATy €€ BBIIOIHEHUS U MOANUCH CTYCHTA.
3. B paboTy n0KHBI OBITH BKITFOUEHBI BCE 3a/1a4H, YKa3aHHBIC B 33JJaHUHU, CTPOTO 110 TTOJIOKECHHOMY
BapuaHTy. Pemenus 3agad Hafo pacrosaraTh B OPSIIKE BO3pAacTaHUS MX HOMEPOB.
4. Ilepen pemieHueM Kaxk10i 3a71a4u Ha/10 MOJHOCTHIO BhINMCATh € ycioBue. Eciu ycnoBue 3agaun
uMeeT oOIIyl0 (QOPMYIHPOBKY, TO, NEpENHChIBas €ro, cieayer oOllue JaHHbIe 3aMEHUTh
KOHKpPETHBIMHU, B3STBIMH M3 CBOEro BapuaHTa. He creqyer mnpucTynaTth K BBIIOJHEHHUIO
KOHTPOJIBHOTO 3aJaHus, HE PEIIMB JOCTaTOYHOIO KOJMYECTBA 3ajad [0 MaTepuaiy,
COOTBETCTBYIOIIEMY 3TOMY 3a7aHui0. OIBIT MOKA3bIBAET, YTO Yallle BCEr0 HEYyMEHUE PEUIUTh Ty WU
MHYIO 3371a4y KOHTPOJILHOTO 33[aHUs BBI3BIBACTCS TEM, UTO CTYJEHT HE BBIIIOJIHUI 3TO TpeOOBaHUE.
5. B nmpopenen3npoBanHoOi paboTe CTYACHT IOJKEH UCTIPABUTH OTMEUEHHBIE PEIIEH3EHTOM OITHOKN
Y Y4ECTb €70 PEKOMEHIALINU U COBETHI. PelieH31n Mo3BOJISIOT CTYAEHTY CYIUTh O CTETIEHN YCBOCHMS
COOTBETCTBYIOILIETO pa3jieya Kypca; yKa3blBalOT Ha UMEIOIIHUEcs Y HEro mpobenbl, Ha KelaTeIbHOe
HampaBjIeHue paboOThl; TMOMOTalT Cc()OPMYIUPOBATH BOIPOCHL [UIS TIOCTAHOBKM UX IEpen
npenoaaBaresneM. 3auTEHHbIE KOHTPOJIbHBIE pa0OThI MPEIbABISIOTCS CTYACHTOM IPH CAaye 3aueTa
WIM DK3aMEHa.

Kputepun onenkn:



- OLICHKA «3a4TE€HO» BBICTABIIAETCS CTYAEHTY, €CIIU PAaBUILHO BBINOIHEHO HEe MeHee 70 % 3ananuii;
- OLICHKA «HE 3a4TEHO» BBICTABIISETCS CTYACHTY, €CIIH IPaBUIIBHO BBIITOJIHEHO MeHee 70 % 3amanuil.

7.2.4. KoHTpoJbHas padora 4 no reme

"Teopusi BEPOATHOCTEH M MaTeMATHYECKAs CTATUCTUKA"'
(HaumenosaHue OYEeHOUHO20 CPeocmea)

TunoBble npuMepsbI 3a1aHNI

3amaua 1.
Pemmte 3anavy, MCIOIB3YsI TEOPEMBI YMHOXKEHUS U CIIOKCHHUS.
B oxnoii kop3uae N duoneToBsix 1 M 3eneHbix kyOuka, Bo BTopoit — V ¢duonetoBsix u C
3eJIeHBIX. BBITACKMBAIOT TIO OTHOMY KYOUKY M3 KKIOW KOp3uHBI. OINpenenuTe BepOITHOCTh TOTO,
YTO OHU PA3HOTO LIBETA; OJIHOTO IIBETA.

Ne N M \Y @
1 5 6 3 5
2 10 12 5 6
3 2 3 4 5
4 4 6 / 8
5 5 6 7 9
6 9 8 5 6
7 4 3 6 5
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

3anaya 2.
Pemmre 3anauy Ha noBTOpstoIMecs: COObITHS (MCIOIB3Ys JOKaJIbHYIO TeopeMy Jlamnaca min
MHTETpalIbHYI0 Teopemy Jlamnaca).
Nwmeercs N notepeiinpix OwiieTuka. BepoATHOCTH BBIMIpaTh MO KaXIOMY paBHa P.
Omnpeznenurte, 4TO BEIMTPAIOT OT M1 10 M2 MPUOOPETEHHBIX OUIIETHKA; POBHO M OMIIETUKOB.

Ne N D m 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
3amaya 3.

Jaubr 06bem BoIOOPKH N BBIOOpOUHAs cpeHsis X, CPEHEE KBAAPATUYHOE OTKIOHEHUE O .

HyXHO BBIYHCINUTH JOBEPUTEIBHBIE WHTEPBAIBI JIS OICHKA MaTeMaTHYECKOTO oxumaHus M
HOPMAJIBHOTO paclpeaeneHus ¢ HaaexKHOCThIo 0,95.

Ne Hcxonnble JaHHBIE

1 X =75,17 o0 =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 o =25 n=625

Kparkoe onucanue u perjiaMeHT BbINOJHEHHSA

KonTponbhas paborta 3 mo teme "Teopust BeposiTHOCTEH M MaTeMaTHuecKas CTaTHCTHUKA'
BBITIOJIHSCTCSI CTYJIEHTAMHU CaMOCTOATEIbHO BO BHEAYIUTOPHOE BpeMs M JIOJDKHA OBITH CHaHa
MPEroAaBaTeNlio Ha TMPOBEPKY M0 3a4éTHOM Hexenu. Ha BBIOTHEHHE KOHTPOJIBHON pPabOTHI
otBojuTcs 18 yacoB. Homepa BapuaHTOB KOHTPOJIBHBIX 33a4 ONPEACIAIOTCS ¢ TOMOIIBIO TaOIUIIbI
1, mpruemM HOMep BapHaHTa KOHTPOJIBHOH 3aaun 1 HaxoMuTCs 1Mo nepBoii OykBe (haMHUIINU CTYACHTA;
HOMEp BapHaHTa KOHTPOJIbHOW 3aJaud 2 HaXOAWUTCS MO MepBOiM OykBe MMEHH CTYAEHTa; HOMEp
BapHUaHTa KOHTPOJILHOW 3a7a4l 3 HAXOJUTCS MO NEpBOil OyKBE OTYECTBA CTYACHTA.




Tabmumna 1

bykBa A b B I )l E,E x,3 5| K J1
Ne Bap. 1 2 3 4 5 6 7 8 9 10
bykBa M HIO | 04 I1 PY | ClI | T, Y ®,0 | X[
Ne Bap. 11 12 13 14 15 16 17 18 19 20

[Ipu BBIMOTHEHUH KOHTPOJIBHBIX PabOT HEOOXOJAMMO CTPOTO MPHUACPKUBATHCS YKA3aHHBIX
HUOKEe mpaBuil. PaboThl, BBHIMOTHEHHBIE 0€3 COONIOACHHUS STUX MPABUI, HE 3aUUTHIBAIOTCS U
BO3BPAIIAIOTCS CTYJEHTY JJIsl IepepadOTKH.
1. Kaxxgast KoHTpoJIbHAs paboTa JOKHA OBITH BBIIOJIHEHA B OTACIBHON TETPaay B KIETKY CHHUMHU
WM YepHBIMH 4YepHUIamMu. HeoOXoIuMo OCTaBisTh MOJsA MHMpUHOW 4 - 5 cM I 3aMedYaHui
pEleH3eHTA.
2. B 3aronoBke paboThl Ha O0JIOKKE TETpaa JOKHBI OBITh SICHO HAaINMCaHbl (HaMHIIAS, UMS U
OTYECTBO CTYJIEHTa, Ha3BaHHUE AUCIUIUIMHBI, HOMEP KOHTPOJBHON padoOTHI; 3[1eCh KE CIEIyeT
yKa3aTh Ha3BaHUE y4eOHOTO 3aBelIeHUs, JaTy OTCHUIKM PaOOThl B MHCTUTYT U ajpec CTylaeHTa. B
KOHIIE pabOTHI CIIETyeT MOCTABUTh J1aTy €€ BBHIMOJIHEHUS U TOANKUCH CTYACHTA.
3. B paboty nomxHbl ObITH BKIIOUEHBI BCE 33]a4i, YKa3aHHbIC B 33JJaHUU, CTPOTO IO MOJI0KEHHOMY
BapuaHTy. Pemenus 3aqa4 Halo0 pacnosiarath B MOPSIKE BO3PACTAHUS KX HOMEPOB.
4. Ilepen pemieHUEM Kak10# 3a1a4u Ha/I0 MOJHOCTRIO BhIUCATh € ycioBue. Eciu ycnoBue 3a1auun
uMeeT oOmyr (OpMYITHPOBKY, TO, IEPENHUCHIBAas €ro, CIEeAyeT OOIIHMe JaHHBIC 3aMEHUTh
KOHKPETHBIMHU, B3STBIMA M3 CBOEro BapuaHTa. He cregyer mnpucTynaTh K BBIIOJHEHHIO
KOHTPOJILHOTO 3aJaHusi, HE pEIMB JOCTaTOYHOrO0 KOJMYECTBA 3ajady IO Marepuany,
COOTBETCTBYIOIIEMY 3TOMY 3afaHui0. OIBIT MOKA3bIBAET, YTO Yallle BCEr0 HEYMEHUE PEUIUTh Ty WU
MHYIO 33J1a4y KOHTPOJIBHOTO 3aJJaHUS BBI3BIBACTCS TEM, UTO CTYJCHT HE BBITIOJIHUI 3TO TpeOOBaHME.
5. B mpoperien3upoBanHo paboTe CTYACHT AOKEH UCIIPABUTh OTMEUEHHBIE PEIIEH3EHTOM OIIMOKU
Y YYECTh €T0 PEKOMEH/IAIIMK U COBETHI. PerieH31n mo3BOJISIOT CTYIEHTY CYJIUTh O CTETIEHU YCBOSHUS
COOTBETCTBYIOILIETO pa3jiesia Kypca; yKa3bIBalOT Ha UMEIOIIHNECs Y HETo MpoOenbl, Ha KelaTeIbHOe
HarpaBjeHue paboThl; TOMOrarT CcHOPMYIUPOBATH BOMPOCHI JJI TOCTAHOBKU UX TEpe
npenoAaBareneM. 3auTeHHbIE KOHTPOJIbHBIE pa0OThI MPEIbIBISIOTCS CTYACHTOM IPH CAaye 3aueTa
WJIHM DK3aMeHa.

Kpurepuu ouenkmu:
- OLICHKA «3a4TEHO» BBICTABIIAETCS CTYIECHTY, €CIIU IPAaBUIIBHO BBINOIHEHO He MeHee 70 % 3ananuii;
- OIICHKA «HE 3a4TEHO» BBICTABIISETCS CTY/ACHTY, €CJIM MIPaBUIIbHO BBINIOJIIHEHO MeHee 70 % 3amaHuil.



7.3. OueHo4YHbIe cpelcTBAa [1JIsl NMPOMEKYTOUYHOH ATTeCTAMM MO HTOraM OCBOEHHS

JUCHUILIHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 3
Ne
Bomnpocekl k 3xk3aMeny

n/n

1 Kakue ypaBHeHus Ha3biBatoTcs nuddepennmansabiMu. [Ipumep.

2 Yro Ha3bpIBalOT pemieHneM auddeperunanbHoro ypasaenus. [Ipumep

3 UTo Ha3bIBAIOT HAYAJIBHBIMH YCIOBHSIMHU 1151 tuddepennnanpaoro ypasHeHus. [pumep

4 UTto Ha3bIBAIOT OOIMM penieHueM ams AudQepeHnanbHoro ypaBHeHus (n-oro nopsijaka)

) Teopema Komm o cymecrBoBanumn penieHus au@GepeHIuanIsHoro ypaBHEeHUs 1-oro
nopsiika

6 Juddepennunanbuple ypaBHeHHs 1-0r0 nopsKa U METObl OThICKAHUS UX PEIICHUS:

7 Huddepenunanpapie ypaBHEHHS 2-0T0 TOPSIIKA, TOMYCKAIOIINE MOHKEHHE TTOpsiiKa 1-0ro
TUIIA U METOJ OTHICKaHMs UX PELICHHUS.

8 Huddeperunanpapie ypaBHEHHS 2-0T0 TOPSIIKA, TOMYCKAIOIINE MTOHKEHHUE TIOPSIIKA 2-0T0
TUIIA U METOJ OTHICKaHHS UX PELICHHUS.

9 Huddepenunanpapie ypaBHEHHUS 2-0T0 TOPSIIKA, TOITYCKAIOIINE TIOHIKEHNE opsiiKa 3-ero
TUIIA U METOJ OTHICKaHMs UX PELICHHUS.

10 | Jluneitaple omHOpOAHBIE AudQepeHnranbHbIe YpaBHEHUS! N-Oro IMOpPsAKa, CBOWCTBA €ro
peLICHHUIA.

11 | Crpyxrypa obmero pemenus JIOJY n-oro nopsaka.

12 | Onpenenenue IMHEWHOW 3aBUCUMOCTH (QYHKUUH. YCIOBHUSA JMHEHHOM 3aBUCHUMOCTH H
JIMHEIHON HEe3aBUCUMOCTH JBYX QYHKIUI.

13 | Onpexnenurens BpoHCKOTO 1 €ro CBOHCTBA.

14 | Jluneitnble oqHOpOAHBIE AU PepeHInanbHble ypaBHEHUS BTOPOTO MOPSJIKA C TOCTOSIHHBIMU
K03 ULIEHTaMH.

15 | CtpykTypa oOuiero pemeHust JTUHEHHBIX OAHOPOJHBIX U (EepeHNATbHBIX YPAaBHEHUS
BTOPOT'0 MOPSAKA C MOCTOSHHBIMU K03 puiineHTamu.

16 | XapakTepucTuueckoe YypaBHEHHE IS JMHEWHBIX OJHOPOJHBIX AuDdepeHIInaIbHBIX
ypaBHEHHsI BTOPOTO MOPsAKA C TOCTOSHHBIMU K03 dunmenramu.

17 | Bua obuero pemieHus: JMHEHHBIX OJHOPOAHBIX AM(QepeHInanbHbIX ypaBHEHUS BTOPOTO
mopsiiIka € TOCTOSIHHBIMH Ko dummeHnramMmu it ciiydaeB, KOTJa  KOPHH
XapaKTePUCTHYECKOTO YPaBHEHHUs AEUCTBUTEIbHbBIC Pa3IMYHbIE YUCIIA.

18 | Bua o0miero pemieHust TMHEHHBIX OJHOPOAHBIX Au(QepeHInanbHbIX ypaBHEHUS BTOPOTO
nopsiika € IMOCTOSIHHBIMM  Ko3(duumeHtamMmum  uis  ciiyyaeB, KOTrJa  KOPHH
XapaKTePUCTHYECKOTO YPAaBHEHUS ICHCTBUTEIIHHBIC OIMHAKOBBIE YUCIIA.

19 | Bua obuiero perieHus: TMHEHHBIX OJHOPOAHBIX AU(QepeHInanbHbIX YpaBHEHUS BTOPOTO
mopsiIka € TOCTOSIHHBIMH ~ KodddummeHnramMmu it ciiydaeB, KOTrJa  KOPHH
XapaKTEepPUCTHYECKOTO YPABHEHUSI KOMITJICKCHBIE YHCIIA.

20 | JIuneitHble HEOTHOPOIHBIE MU dhepeHIInaIbHBIE YPABHEHUS N-0T'0 MOPSIKA.

21 | CtpykTypa 00IIero pemeHust TNHEHHBIX HEOJHOPOAHBIX THU(PepeHIaTHHBIX YPaBHEHHS N-
Oro MOpsiIKA.

22 | Merox Bapuanuy MPOU3BOJBHBIX IOCTOSHHBIX Ui OTBICKAHUS YaCTHOTO PpEIICHUS
JMHEWHOTO HEOJHOPOAHOTO MU(HEpEeHIINATHLHOTO YPABHEHUS! BTOPOT'O MOPSIKA.

23 | IlpaBas wacte cnemumanpHoro Buma JIHJY 2-oro mopsaka ¢ MOCTOSHHBIMHU
KOA(QPHUIHEHTaAMH.
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Meronx  HeomnpeaeNeHHBIX KOIDOUIIMEHTOB 1T  OTBHICKAHUS YAaCTHOTO  peIIeHUs
HEOJIHOPOJAHOTO JTUHEHHOTO Mu((HEepeHIIMATBFHOTO0 YPaBHEHHSI BTOPOTO MOPSAKA C MPaBOn
YacThIO CIIENUAILHOTIO BHAA.

25 | Ilonatue unTerpanbHoi cymmont ¢pynkuuu f(X,y) 3agaHHoi Ha 1ByMepHO# obnactu D

26 | JIBOitHOW MHTETpaAT U €r0 FT€OMETPUUSCKHUI CMBICI.

27 | CoiicTBa IBOHHOTO MHTETpaa

28 | JIsykpaTHbiii uHTerpas. CBOMCTBA ABYKPATHBIX HHTETPAJIOB.

29 | Beruucienue ABOWHOTO MHTETpalia C MOMOIIBLIO0 TBYKPATHOTO.

30 | BeruucieHnve ABOWHOTO MHTETpalia B IPSIMOYTOJILHOM cHCTEME KOOPAMHAT.

31 | Beruuciienue JBOWHOrO HHTErpaja B MOJSIPHOM cuCTeMe KOOpIMHaT.

32 | Beruucnenue miomajei miockux Guryp 1 00beMoB TeJl C IIOMOUIBIO IBOMHOTO MHTETpaja.

33 | Beluucienue Macchl INIACTUHKH, KOOPJIMHAT LIEHTPA TAKECTHU INIOCKOH (UTYpBI.

34 | Ilonarue unTerpampHOi cymMmmon pynkuunu f(X,y,z) 3alaHHON HAa TPEXMEPHOH 00sacTu

35 | TpoiiHOl WHTErpall, CBOMCTBA TPOWHBIX HHTETPAJIOB.

36 | TpoiiHOl MHTErpal U ero (GU3NICCKUN CMBICI.

37 | TpexkpatHbiii uHTerpasi. CBOMCTBA TPEXKPATHOTO MHTETpAIa.

38 | CBsi3b TPOMHOIO ¥ TPEXKPATHOI'O HHTErpaja.

39 | Beruuciienne TpoiHOro MHTErpaia B MPSIMOYTOJIBHON CHCTEME KOOPIMHAT.

340 | Beruuciienue TpOHHOI0 MHTErpasia B IUJIMHAPUYECKUX KOOPIUHATAX.

41 | BeruucieHne TpOHHOTO HHTErpajia B chepuIecKux KOOpIuHATAX.

42 | Beruucnenue o6beMa Tena ¢ IOMOUIbI0 TPOHHOTO HHTErpaia

43 | BpluncneHnue Macchl Tella ¢ IOMOIIBIO TPOMHOI0 MHTEerpajia

44 | BpluncieHue KOOpJMHAT LIEHTPA Macc C IOMOIIBIO TPOMHOTO MHTErpajia

45 | Yro takoe uyncnoBoit psa. [Ipumep. Uto Ha3biBaeTcs cymmoil psia. Kakoit psit HazpiBaeTcs
CXOSIIMMCS, Kakol pacxosimumMcs. beckoHeuHasi reoMeTpruyecKas Mporpeccus U ee cymma

46 | HeoOxoauMblif MpU3HAK CXOJUMOCTH YHUCIOBOrO paja. Kak ero Mo)KHO MCIONIB30BaTh IS
UCCIIETOBAHMsI CXOJIMMOCTH psifia

47 | JoctaTouHble NMPU3HAKU CXOAWMOCTH DPSJIOB C TOJOXKHUTEIbHBIMU YJ€HaMHU (CpaBHEHHS,
Jlanambepa, pagukaibHbIi, HHTErpaibHbIi). [IpuMepsl

48 | 3nakouepenyromuecs psaabl. Teopema Jleitbunia u e€ ucmnonbp30BaHue 1Tl TPUOTIKEHHBIX
BBIUHCIICHUH CYMMBI psijia

49 | 3nakomnepeMeHHbIe psibl. JlocTaTOYHBIE MPU3HAKK CXOAMMOCTH. AOCOIOTHAS M yCIOBHAs
CXOAMMOCTh

50 | CrenenHnoii psn. MHTEpBan CXOAMMOCTH CTETICHHOTO psfa, paanyc CXOJUMOCTH, KaK €ro
HAWTH

51 | Paasr Teitnopa u Maxkinopena ans pynkuuu f(x). [lpumepst ana Gynkuumii: cos(x), sin(x),
In(1+x), exp(x).

52 | Ucnonp3oBaHue pSIOB s BBIYUCICHWA TPUOIMKEHHBIX 3HAUYeHWH QYHKIUH U
OIIPEAEIEHHBIX MHTErPAJIOB € 33JAaHHOM TOYHOCTHIO

53 | Tpuronomerpudeckuii psia. Koaddummentsr @ypoe, psaa @ypbe it GyHKIHI ¢ Teproaom
2

54 | Paznoxenue B psag Pypbe YETHBIX U HEUETHBIX NEPUOAMUECKUX (PYHKIIMM

55 | @yHKUMOHANBHBIH psi. O01acTh CXOIUMOCTH psijia.

56 | CBoiicTBa CTEMEHHBIX PSIJIOB

57 | Ucnionb3oBaHue psAOOB AJsl OTHICKAHUS MPHUOIMKEHHBIX pelieHud auddepeHnnanIbHbIX
ypaBHEHUH

58 | Ycaosue Jlupuxie mist GyHKIUNA

59 | Ycnosue cxopumoctu paga Pypbe K QyHKINH, 111 KOTOPOH OH 3arucaH

60 | Koadpdurnmentsr Oypoe, psanx Oypbe 11 GyHKIHN ¢ iepuogaoM T

61 | Paznoxenue B psg Pypbe HenepuoIuueckKux GyHKIHiA

62 | OproroHanbHble Ha oTpe3ke [a; b] GyHKINH




63 | ®opmysbl KOMOMHATOPUKH

64 | Yro Takoe wucmbiTanue, coOwbitue. Ilpumep. Kakue coOBITHS Ha3bIBAIOT CIIyd4allHBIMH,
JOCTOBEPHBIMH, HEBO3MOXKHBIMU. [Ipumep

65 | Kakue coOBITHS Ha3bIBAIOT HECOBMECTHBIMH, HE3aBUCHUMBIMH. [Ipumep

66 | Yro Takoe cymma cOOBITHI, Mpou3BeaeHHe coobIThid. [Ipumep

67 | Kakue coOBITHS Ha3BIBAIOT MPOTUBOIOJIOKHBIMU. [Iprmep

68 | Yro Takoe nosnHas rpynmna coOblTui. YTO Takoe 31eMeHTapHble UCXO0/1bl HcnibiTanus. [Ipumep

69 | Uto Takoe OTHOCHUTENIbHAS YacTOTa COOBITHSA, B UEM 3aKJIFOYAETCS CBOMCTBO yCTOWYMBOCTH
OTHOCHUTEJIbHBIX YaCTOT, YACTOTHOE ONPEEIICHUE BEPOSTHOCTU COOBITHS

70 | Knaccuueckoe onpezeneHue BeposTHOCTH coObitus. [Ipumep. CBoicTBa BEpOATHOCTH
COOBITHS

71 | YcioBHas  BeposATHOCTb.  BepositTHocTh  mpousBeneHus  coOblTuil.  BeposTHOCTB
IIPOM3BEICHUS HE3aBUCUMBIX coObITHi. [Tpumep

72 | BepossTHOCTM CYMMBI HECOBMECTHBIX COOBITHI. BeposSTHOCTM CyMMBI COBMECTHBIX
coObITHil. [Tprmeps!

73 | IloBTOpHBIE He3aBUCHMBbIE ucnbITaHus. Popmyna bepHysuu.

74 | AcumnroTrndeckue GopMyIibl.

75 | CnyyaiiHasg BenuuuHa. JIMCKpETHbIE U HENPEPBIBHBIE cllyyaliHble BeauuuHbl. [Ipumep

76 | 3akoH pacrmpeeneHus TUCKPETHON cirydaiiHoil BennyuHbl. [Ipumep

77 | UucioBble XapaKTEPUCTUKU CIIy4alHBIX BEIMUYMH (MaTeMaTH4YECKOE OKUJaHHUe, JUCIepCus,
cpeiHee KBaJApaTHUECKOe OTKJIOHEHUE). YTO OHU XapaKTepHU3yIOT M KaKOBBI UX CBOMCTBA

78 | Kak HaiiTu MaTeMaTHYECKOE OKUIAHNE M TUCTIEPCHIO TMCKPETHON CIyYaiiHON BETMYNHBI

79 | ®yHKuus pacnpeaenaeHus BeposTHOCTeH F(X) U IIIOTHOCTH pacripeliesieHus] BeposSTHOCTEH
f(x) HenpepbIBHON Ci1y4yailHOW BEJIMYMHBI, UX CBOMCTBA

80 | MaremaTHuecKkoe OKUIaHUE U JUCIIEPCUsl HEIPEPhIBHOM ci1y4ailHOW BEIMYMHBI

81 | Kak HaifTh BEpOSTHOCTH TOMNAJaHUS CIyYallHOW BEIWYMHBI B 33JJaHHBI WHTEPBAJ, €CIH
M3BECTHA IUNIOTHOCTD pacnpeeeHus BepostHocTeil f(x). UTo reomeTpuuecku BeIpaxaeT 3Ta
BEPOSITHOCTh

82 | HopmanpHBIi 3aKOH pacmpeneseHus, TpapuK IUIOTHOCTH pacIlpeesieHusl, YUCIOBBIE
XapaKTEPUCTUKU

83 | Kak HaiiTu BepoOsSTHOCTH TOTO, 4YTO Ciy4ailHas BEJIMYMHA C HOPMAIBHBIM 3aKOHOM
pacripesielieHusi NMpUMET 3Haue€HUEe MEHbIEe 3aJaHHOro Xi1; OOJbIIe 33JaHHOTO X2; Ha
WHTEpBaJe (X1,X2) ¢ moMoIisto GyHkiuu Jlariaca

84 | I'enepanbHas 1 BBIOOPOYHAsi COBOKYIHOCTH, KaKasi BBIOOpPKa Ha3bIBAETCS PENIPE3CHTaTUBHON
1 KaK €€ NOJyYUTh

85 | Kakue OIEHKM Ha3bIBAalOTCS HECMELICHHBIMH, COCTOSTENbHBIMH. YTO  sBIsETCS
HECMEIIIEHHOM OIIEHKOM MaT.0XKHUJIaHusl, TUCIEPCUN U KaK UX BBIYUCIUTD 110 BHIOOPOYHBIM
JAHHBIM

86 | Kakas 3aBHCHMOCTh MEXIy BEITMYMHAMH HA3bIBACTCS  CTAaTHCTUYECKOH, Kakas
KoppensimonHoi. [Ipumep Ha rpadukax pacceuBaHus

87 | JloBepUTENbHBIM HHTEPBAI JJIS1 BEPOSITHOCTH COOBITHS, MaT.0)KHUJAHHS, JIUCTICPCHH.
7.3.2. Kpurepuu U HOPMBbI OLlEHKH

®opma
Cemectp NPOBEACHH | Kpurepun u HOpMBI OLIEHKH
NPOMEKYTOYHOM
aTTecTaluu
CTyIeHT NoayuyuIl 3a4€T 110 BCEM
3 DK3aMeH COTJIIMYIHO» KOHTPOJILHBIM paboTaM cemecTpa
U TIPU OTBETE Ha OMJIET ero




Cemectp

dopma
NpoBeIeHus!
NMPOMEKYTOYHOM
arrecTaumu

Kpurepuu u HopMbI OLIEHKH

coJiepsKaHue PACKPBITO
IIOJIHOCTBIO, MaTepHall U3JI0KEH
rpPaMOTHO, B OIpeeaEHHON
JIOTUYECKOM
MOCJIEI0BATEILHOCTH, MPABUIHHO
HCIIOJIB3YETCS] TEPMUHOJIOTUS.
[Tokazano ymenue
WJUTIOCTPUPOBATH TEOPETUUECKHUE
MOJIOXKEHUS KOHKPETHBIMU
npumepamu. OTBET NpoO3ByYall
CaMOCTOSITENIbHO, 0€3 HABOASIINX
BOIIPOCOB, 3a/1auy OujieTa peimi
MPABHJIHO M PAI[MOHABHO.

«XOopouro»

CTyneHT moirydms 3a4é€T MO BCEM
KOHTPOJIbHBIM paboTaM cemecTpa.
OtBer Ha OWJIET yJOBIETBOPSIET B
OCHOBHOM  TpeOOBaHMSM  Ha
OLICHKY "OTJIMYHO", HO NpU ITOM
MOYXKET UMETh ClIeAyIoIHe
HE/IOCTATKU: B U3JI0KEHUHT
JIOTYIIEHb! HeOobIIe IpoOesbl,
HE WCKAa3WBIIME  COJEp)KaHHE
OTBETa; JOMNYIIEHbl  OAMH-ABA
HEN0YETa, WCIpPaBICHHBIE IO
3aMeyYaHHIo0 3K3aMeHaTopa

«KYHOOBJICTBOPUTCIIBHO»

CryaeHT mosydu1 3a4€T MO0 BCEM
KOHTPOJIbHBIM paboTaM cemecTpa.
IIpu oTBeTe Ha OWJIET HEMOJIHO

WIN HETOCIIEI0BATEIBHO
PacKpbITO CoJIepKaHue
MaTepuaia, HO IOKa3aHO ooiiee
MOHUMAaHNe BOIIpoOCca u

MPOJIGMOHCTPUPOBAHBI  YMCHHSI,
JOOCTAaTOYHBIC JIs1 HMLHeﬁmeFO
yCBOEHHSI Marepuana. Kmenuch
3aTPYAHCHUA niim JOMMYIICHBI
OLIUOKH B OTPEICICHUN TIOHSATHIHA,
HUCITIOJIB30BAaHNU TEPMHHOJIOTHUH,
UCTIPABJICHHBIC TIOCJIC HABOISIINX
BOIIPOCOB

«HEYJIOBJIETBOPUTEIILHO»

CTyneHT He MONydri 3a4€T XOTS
OBl MO OJHOW W3 KOHTPOJIBHBIX
paboT cemecTpa WM MPU OTBETE
Ha omer HaOJIIOJAar0TCS
cepbE3Hble MPOOEThl B 3HAHMSIX
OCHOBHOT'O MaTepualia U3y4eHHOM
JUCIUITIINHBI, AOITYIICHBI
NPUHIUIAATIBHBIE  OMIMOKH B




Cemectp

dopma
NpoBeIeHus!
NMPOMEKYTOYHOM
arrecTaumu

Kpurepuu u HopMbI OLIEHKH

BBINOJIHEHUH 3aJlaHuH, HE
IIPOJIEMOHCTPUPOBAHbl 3HAHUSA U
YMEHHUs,  JIOCTQTOYHbIE  JUId
JlalIbHENIIETO YCBOEHUS
Mmarepuaia




8.1. Obsi3aTeibHAA JTUTEPATYypa

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

Ne
n/n

ABTOPBI, COCTABUTEH

3arsaaBue (3aroJioBoK)

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

I'ox n3panus

KoaudecTBo B
HAY4YHOH
ounodmnoTeKe /
HaumenoBanne 96C

[umaues B.C.

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

YyeOHUuK

2019

OBC
“ZNANIUM.COM”

Pxesckuii C.B.

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

VueOHuk

2018

OBC
“ZNANIUM.COM”

Hanunos FO.M.,
Kypb6enko JI.H.,
Huxonosa I'.A.,
Huxonosa H.B., Hypuesa
C.H.; non pen. XKypbenko
JI.H. , Huxonosoii I'.A. .

MaremaTuka : yueb. nocobue /

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

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

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

YuyebHoe mmocodue

2019

ObC
“ZNANIUM.COM”

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

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

YuebHoe rmocobdue

2019

ObC
“ZNANIUM.COM”




Tun (yueOHuK, yueoHOe

KoanuyecTBO B

Ne nocodue, yue0HO- HAYYHOI
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus
n/n MeToAnYecKoe mocooue, ounodmnoTeKe /
NPAKTHKYM, AP.) HaumenoBanue 3bC
Huxonosa I'.A., Kypbenko, I'.A. Hukonona, H.B.
Hukonosa H.B., Hypuesa | Hukonosa, C.H. HypueBa. — Mockaa :
C.H. NHOPA-M, 2019. — 372 c. — (Bsiciuee
oOpaszoBanue: bakanaBpuar). - Tekcr :
anexkTpoHHsbId. - URL:
https://new.znanium.com/catalog/document?
10=327833
8.2. JlonosiHuTEIbHAS JIUTEPATypPa
Tun (yueOHHMK, ydeOHOE KOHH%CTEO B
Ne nocodue, yue0Ho- Hay*Hon
ABTOpBI, COCTABUTEJH 3arsiaBue (3aroJioBOK) I'ox u3panus Ondmorexe /
n/n MeTOoAnYecKoe mocoome,
HPAKTHKYM, 1Pp.) HaumeHoBaHue
i IBC
1 | Kysnenos JLA. COOpHHK 3a1aHMI TTO BBICIIIEH MaTeMaTHKe. VY4aebHOe mocobue 2015 3BC
Tumnossle pacueTsl : yaueOHOE mocodue / “Jlanp”
JI.A. Ky3nenoB. — 13-e u3sn., crep. —
Cankr-IlerepOypr : Jlans, 2015. — 240 c.
— ISBN 978-5-8114-0574-9. — Texkcr :
3JIEKTPOHHBIH // DIIeKTpOHHO-OnOIMoTeYHas
cucrema «JIaupy : [caiiT]. — URL:
https://e.lanbook.com/book/4549 (nata
obpamenust: 25.10.2019). — Pexum
JIOCTYTA: JUIsl aBTOPHU3. MOJIb30BaTENIEH
2 | ®uwmnoa E.E., CepreeBa | Maremaruka: Yuebnoe nocobue / E.E. YyeOHoe mocobue 2015 3bC
J.B., Cnob6oxackas U.H. ®ununosa, /[.B. Cepreena, “ZNANIUM.COM”
N.H.Cno6oxackas - Bomorga: BUITD ®CHUH
Poccum, 2015. - 378 c.: ISBN 978-5-94991-
312-3 - Tekct : anekTpoHHbIid. - URL:




Tun (yueOHUK, ydeOHOE

KoanuyecTBO B

Ne nocodoue, yueoHo- Hay-ion
ABTOPBI, COCTABHTEH 3arsaaBue (3aroJioBoK) TI'ox m3panus ounoaunorexe /
n/n MeTOoAMYEeCKOoe nmocodue,
HpPAKTHEYM, 1p.) HaumenoBanue
P AP 3BC
https://new.znanium.com/catalog/product/89
9484
3 | benmoycosa B. 1., Bricirast matematuka. Yacts 1 : yaebHOE Y4eOHoe mocodue 2016 9bC
EpmakoBaI'. M., nocobue / B. U. benoycosa, I'. M. “IPRbooks”

Muxanesa M. M. [u ap.].

Epmakosa, M. M. Muxanesa [u ap.]. —
ExarepunOypr : Ypanbckuii GpenepaibHblit
yausepcuret, 9bC ACB, 2016. — 296 c. —
ISBN 978-5-7996-1779-0. — TekcrT :
AJIEKTPOHHBIN // DIIeKTPOHHO-ONOIMoTeYHAs
cucrema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/65920.html
(mata obpamenus: 25.10.2019). — Pexum
JIOCTYTIA: JUUIsl aBTOPU3UP. TIOTIB30BaTENeH




8.3. Ilepeuenb mpogeccHOHANBHBIX 0a3 JaHHBIX U MH(POPMANMOHHBIX CHPABOYHBIX
cucTeM

- Web of Science [DnektponHsiii pecypc] : MyJIbTHIUCHHUIUIMHAPHAs pedepaTUBHas 0a3a
nannbix. — Philadelphia: ClarivateAnalitics, 2016— . — Pexwum goctyna : apps.webofknowledge.com.
— 3ar. ¢ ’kpana. — 3. pyc., aHIIL.

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

2004— . — PexxumM jocTyma : scopus.com. — 3ariL. ¢ 3kpana. — S13. pyc., aHri.

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

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

- Science Direct [DaekTpoHHBIH pecypc] : KOJJIEKIHsS 3JICKTPOHHBIX KHUT H3aTEIbCTBA
Elsevier. — Netherlands: Elsevier, 2018— . — Pexxum noctyma : sciencedirect.com. — 3arii. ¢ 3KpaHa. —
S13. aHrm.

- NEICON [3nexrpoHHBIi pecypc] : 3JeKTpOHHAs: HH(GOPMAIIHS : ApXUB HAYYHBIX KYPHAJIOB.
— Mocksa : HOUKOH, 2002— . — Pexxum noctyna : neicon.ru/resources/archive. — 3ari. ¢ skpaHa. —
S13. pyc., aHriL.

8.4. IlepeueHb NPOrpaMMHOro obecnevyeHus

] PekBU3MTHI 10TOB
N HaumenoBanmue I1O GBI J1oroBopa
n/n (naTa, HOMep, CPOK /1eliCTBHUS)
1 Windows OeccpouHas
2 Office Standart OeccpouHas

8.5. Onucanue MaTepuaIbHO-TeXHUYECKOH 0a3bl, HEOOXOAMMOI s OCYyIIeCTBJIEHHSA
00pa30BaTeIbHOIO NMpoLecca M0 AUCIUIIHHE

HaumenoBanue 000py10BaHHBIX Y4eOHBIX

Ka0MHeToB, JadopaTopuii, MACTEPCKUX U

Ne AP. 00bEKTOB /IS MIPOBeIeHHA

N/ | NPaKTHYeCKHUX U J1a00opaTOPHBIX 3aHATHIA,
MOMELUEeHHUH VI CAMOCTOATEIbLHOMI

paboThl o0yuyaoumxcs (HoMep ayAuTOPUN)

Ilepeyenb 0CHOBHOTO 000pYynOBaHMS

VYueOHast ayauTopus Ui nposefeHns 3aHsITuil | CTONbl  yYEeHUYEeCKHE JABYXMECTHBIE U
JIEKIIMOHHOTO TUTA. Y4yeOHast ayIuTOpHs sl | TPEXMECTHBIS (MOHOOJIOKH) ,CTOJ
NPOBEICHUS 3aHATHI CEMHUHApCKOTo THIIA. | PENoJaBaTeIbCKHi, CTYIN
YueOHast ~ ayamTopus UL KYpCOBOTO | IPEMOJABaTEeNbCKUM, JOCKa ayAuTOpHAs
1 | MPOCKTHPOBAHHS (BBINIOJIHEHUSI  KYPCOBBIX | (M€JI0OBas)

pabot). YueOHast ayauTopus sl TPOBEICHUS
TPYIIOBBIX u WHMBUIYaIbHBIX
KOHCyJbTallMi. VY4eOHas aynutopus Uid
IPOBEICHUS 3aHATHH TEKYILEro KOHTPOJS U
npoMexxyrouHoi arrecrammu. (I'-440).

VYueOHast ayauTopus Ui npoBeieHus 3aHsaTuil | CTosbl YYCHHUYECKHE  JIBYXMECTHBIE
JIEKIIMOHHOTO TUNa. YueOHas ayautopus JUisl | (MOHOOJIOKH) , CTOJ IpenoiaBaTelbCKUM,
NPOBE/ICHUS 3aHATHH CEMHUHApCKOro THIIA. | CTYI Iperno/IaBaTeIbCKui, J0CKa
5 VYuebHast  ayauTopusi  JUII  KYPCOBOTO | ayUTOpHAas (MeIoBast)

IPOEKTUPOBAHUS  (BBIMOJIHEHMSI KYPCOBBIX
pabot). YueOHast ayauTopus s TPOBEICHUS
TpPYHIIIOBBIX u UHAUBUAYAJIbHBIX
KOHCYJIbTalli. Y4eOHass ayauTopusi JJis




n/n

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

Ilepeyenb 0CHOBHOTO 000pPYAOBaHMS

IPOBE/ICHUS 3aHATHH TEKYLIEro KOHTPOJIS U
npoMexxyrouHou arrecraumu (I'-409).

[TomerieHne it CaMOCTOSITEIbHOU PabOThI
cryaenros (I'-401).

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