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1. lleqb ocBOEHMSI AUCUMIIJIMHBI

HGHB OCBOCHHUA IOUCHHUIUIMHBI — OBJIAACHHUC COBPCMCHHLIM alllapaToM MAaTCeMAaTHUKWU JJIA
HaﬂbHeﬁmeFO HCIIOJIb30BaHUA B APYTUX 001acTIX CCTCCTBCHHOHAYYHOT'O 3HAHHUA W JUCHUIIIMHAX
€CTECTBEHHOTO COJIEpXKaHUs, MPUOOpPETEeHHE TEOPETHUECKUX 3HAHWI 10 OCHOBHBIM pazesam
AUCHUIUIMHBI, TIIOATIOTOBHUTL K H3YYCHHIO W IMPUMCHCHUIO MATCMATHYCCKUX MCTOAOB B
npo(hecCHOHATBHON AEATENBHOCTH, K CaMOCTOATEIbHOMY HM3YYEHHIO TEX Pa3/ielioB MaTEeMaTHKH,
KOTOpbIE MOTYT MOTPeOOBATHCS IONOJHUTENBHO B NMPAKTUYECKOW M HCCIIENOBaTEIbCKON padoTte;
(bOpMI/IpOBaHI/IC MaTEMaATHYCCKOIO, JIOTHUYECKOT'O n AITOPUTMHUYCCKOTO MBIIIJICHU S u
MaTeMaTH4eCKOM KyJIbTyphl OaKkaiaBpa.

2. Mecto gucunminnsl B ctpykrype OIIOIT BO

JIucuuniauHel U TPaKTUKH, HAa OCBOCHUHM KOTOPBIX Oa3supyeTcsi JaHHas UCHUIUIAHA:
"Beicimiasg maremaruka 1", "Beiciias maremaruka 2",

I[I/ICIII/IHJ'II/IHI)I W IPAKTHKH, I KOTOPBIX OCBOCHUC I[aHHOfI JAUCHUITIIMHBI HGO6XOZ[I/IMO Kak
npeamectpyoniee: "Ouzuka”, "Mexanuka'.

3. [lnanupyemble pe3yJabTaThbl 00y4eHusI

dopmupyembie 1
KOHTPOJIHpYeMbIe HnuaukaTopbl MOCTHIKEeHHST
KOMIIeTeHIHII KOMIeTeH I i Ilnanupyemblie pe3yabTaThbl 00yUYeHHS
(Ko ¥ HANMEHOBAHKC)
(Ko ¥ HANMEHOBAHKC)

OIIK-1. Crocoben | OIIK-1.1 TIlonumaer OCHOBBI | 3HATh: METOABI MATEMATHYECKOI'0 aHAJIN3A,

YYUTHIBATH COBPEMEHHBIE | BBICIICH MaTEMAaTHKH, CIOCOOCH | TEOPUH BEPOSTHOCTEH M MaTeMaTHUYECKOM

TEH/ICHIIUU pa3BUTHS | IPENCTABUTh MAaTEMAaTHYECKOE | CTATHCTUKH, HEoOXOIMMBIE TUTST

TEXHUKH W TEXHOJIOTHH B | ONMHCAHUE MPOIIECCOB, | HICHTUDUKAIMY, (HOPMYIUPOBAHHUS |

o0macTy  TeXHOC(HEPHOH | UCIOIB3YeT HaBBIKH | PEIICHUS 3a7a4 B obmacTu

0e301macHOCTH, MaTeMaTHYeCKOT0  OMHCAaHUA | MPOodeCCHOHATBHON JeATeTbHOCTH,

HU3MEPUTEIBHOMN U | MOAEIUPYEMOIO Ipolecca | CBA3aHHOU C 3aILUTON OKPYXaIOLIEH cpeabl

BBIYUCITHTEILHOM (oOBeKTa) I THIIOBHIX 3a71ad B | M 00eCTIedeHHEM 0€30ITaCHOCTH YeJIOBEKA

TEXHHKH, obmacth  Npo(eCCHOHAIBHONW | YMETh: BBIIBISTH E€CTECTBCHHOHAYUHYIO

MH()OPMAITHOHHBIX JEATENbHOCTH, CBS3aHHOM C | CYIIHOCTh TEXHUYECKUX u

TEXHOJIOTHH [pY | 3aIIUTON OKPYXAIOLIEH CPebl U | TEXHOIOTHYECKHMX podeM

pELIeHNH THUIIOBBIX 337a4 | oOecredeHHeM  O€30IaCHOCTH | MPOMBIIUICHHON Oe3onacHOCTH

B o0yracT | JermoBeka TEXHOJOTUIECKUX TIPOIIECCOB u

npodheccCroHaIbHON TIPOU3BOJICTB, PUBJIEKATH IJIS UX PEIICHAS

JESTENbHOCTH, COOTBETCTBYIOLIMHI MaTeMaTUYECKUI

CBA3aHHOM C 3alUTOH amnmnapar.

OKpYXKaIoIel cpeapl ¢ Brnagers:  HaBBIKAMH ~ HCIIONB30BaHUS

obecrieueHneM OCHOBHBIX 3aKOHOB WM METOJIOB BBICIIEH

0€3011aCHOCTH YellOBeKa MaTEeMaTHKH, MaTEMaTUYECKOTO
MO/IEIINPOBAHUS, CTaTUCTHYECKOTO
aHaM3a  YUCJIOBBIX, BEKTOPHBIX U
HEYHCIIOBBIX JIaHHBIX, BPEMEHHBIX PSIJIOB,
SKCHEPTHBIX OIEHOK IS UACHTH(UKALINY,
dbopMynHpOBaHUS W peEIIeHHs 3aJa4 B
obactu npodeccu OHATEHOM
JIEITETbHOCTH, CBSI3aHHOM C  3aIUTOMN
OKpyXarolel cpeasl M obecrieuyeHneM
0€30I1aCHOCTH YeIOBEKa




4. CTpyKTYypa U coepKaHue TUCHUIIMHBI

®opMbI TEKYy1LET0

KpaTHbie nHTErpab

uHTerpasioB. CBOMCTBA JBOMHBIX U
JIBYKpPATHBIX UHTETpaJIOB. Beruncienue
JIBOWHBIX UHTETPAJIOB B MPSMOYTOJIbHOU
CUCTEME KOOPAUHAT

Bux . HaunmeHoBaHMe TeM 3aHATHI Oo0bem, KOHTPOJIA
Monayas (pa3ae) | y4eOHOM . CemecTtp banabl | UaTepakTuB, 4.
PaGoTHI (yueoHoii pa6oThI) 4. (HamMeHOBaHMe
OLIEHOYHOI0 CPe/ICTBA)
Momyns 9. Jlex 1 JuddepeHunanbHble ypaBHEHUS 3 2 - -
JlupdepennnanbHbIe IIEpBOTO MOPSAKA.
YpaBHEHHS
Momyns 9. IIp1 Pemenue /1Y 1 nopsaka 3 2 2 -
JlndpdepennanbHbIe
YpaBHEHHS
Momyns 9. Jlex 2 JuddepenunanbHble ypaBHEHUS 3 2 - -
JlndpdepenunanbHbIe BTOPOTO NOPSAJIKA.
ypaBHEHUS
Monyns 9. IIp 2 Pemenne /1Y 2 mopsiaka 3 2 2 -
Jlubdepenunanbabie
ypaBHEHUS
Monyns 9. Cp Nzyuenune temo! "Jluddepennmanpabie 3 28 - -
JludbdepenunanbHpie ypaBHeHUS"
ypaBHEHUS
Monyns 9. Cp BrinonHenne KOHTpOJILHOM paboThl 1 MO 3 20 - - Kontponpras padota 1
JludbdepenunanbHpie teme "JluddepeHnuanbabie ypaBHeHUS" 0 TeME
ypaBHEHUS "MuddepeHunanbHbIC
ypaBHEHUS".
Moayns 10. Jlek 3 Omnpenenenue ABOMHOIO U IByKPaTHOIO 3 - -




Bun

®opMBbI TEKYyILLEr0

BEPOSITHOCTEHN U
MaTeMaTH4ecKas
CTaTHCTUKA

anredpe coObITUH, BEPOATHOCTH
COOBITHS, CBOMCTBA BEPOSITHOCTH
coObiTus [IpaBuiia BEIYUCICHUS
BEPOSATHOCTEH. DIIEeMEHTHI
KOMOMHATOPHKH.

. HaumeHoBaHue TeM 3aHATHI Oobem, KOHTPOJISA
Monayas (pa3ae) | y4eOHOM . Cemectp banabl | UaTepakTuB, 4.
PaGoTHI (yueoHoii pa6oThI) 4. (HamMeHOBaHMe
OLICHOYHOI0 CPeJCTBA)

Momyns 10. Ip 3 Borunicnenue 1BOMHBIX HHTETPAJIOB B 3 2 2 -
KpatHble nHTErpassl MOJISIPHOM CHCTEME KOOPIUHAT
Momyns 10. Cp Tpoitnbie unTerpainsl. ['eomMmerpuueckue 3 27 - -
KpaTHbIe HHTETpaTbl 1 (pU3HYECKUEe TTPHIIOKEHUS KPATHBIX

HWHTETPAJIOB
Momyns 10. Cp BrinonHenue KOHTPoJIbHOM paboThI 2 110 3 20 - - KonTponbhas padora 2
KpatHble nHTErpasnsl teme " KpaTHble unTerpasst o teme " Kparnsie

MHTErpaibl

Mopyns 11. Psaner | Jlek 4 Yucnosblie psaapl. CXOAMMOCTD YHCIOBBIX 3 - -

psanoB. Crenernbie psaabl. O0macTh

CXOAMMOCTHU
Monaynb 11. Pager  [IIp 4 DyHKIIMOHATBHBIE PAbI. Psanbr Dypbe. 3 2 -
Mopyns 11. Psager | Cp YucoBble U (YHKITMOHATBHBIC PSIIbI. 3 30 - -

[Ipu3naku cxoaumMocTu, 001acTh

cXo0UuMOCTH. Psiibl Dyphbe.
Monyns 11. Psaaer | Cp BrinonHeHne KOHTPOJIBHOM paboThl 3 O 3 20 - - Kontposbhas padota 3

Teme "Paaer". o Teme "Psaaer".
Mopnaynse 12. Teopus | JIek 5 Cnyugaiinbie coObITHSI, OTIEpAlluU B 3 - -




®opMBbI TEKYyILLEr0

Bux . HaunmeHoBaHMe TeM 3aHATHI Oo0bem, KOHTPOJIA
Monayas (pa3ae) | y4eOHOM N Cemectp banabsl | UHTEepaKkTHUB, 4.
PaGoTHI (yueoHoii pa6oThI) 4. (HamMeHOBaHMe
OLICHOYHOI0 CPeJCTBA)
Monyns 12. Teopus |IIp 5 [omnas BeposTHOCTB, popmynsl baiieca. 3 2 -
BEPOSTHOCTEHN U [ToBTOpHBIEC HE3aBUCHUMBIE UCTIBITAHMUS.
MaTeMaTH4ecKas ®opmyna bepuynnu. AcuMnroTuueckue
CTATUCTUKA (hopMyIIBL.
Monynb 12. Teopus | Jlek 6 JluckpeTHbIe U HENPEPhIBHbIE 3 - -
BEPOSITHOCTEN U CIy4aiiHbI€ BEJIUYUHBI, 3aKOHBI UX
MaTeMaTH4ecKas pacnpenenenusi, Yuciaopbie
CTaTHCTHKA XapaKTEPUCTUKU CIyYalHBIX BEIMYUH U
Monynb 12. Teopus [IIp 6 I'enepanbHas 1 BBIOOpOYHAs 3 47 -
BEPOSATHOCTEN U COBOKYIMHOCTH. /loBEpUTENbHBIN
MaTeMaTH4ecKas uHTepBal. ToyeuHbIe OIEHKU YHUCIOBBIX
CTaTHCTHKA XapaKTEPUCTUK CIy4alHbIX BEIHYHUH.
Mopyns 12. Teopus | Cp Teopust BeposTHOCTEHN 1 3 34 - -
BEPOSITHOCTEH U MaTeMaTH4ecKasi CTaTUCTHKA
MaTeMaTH4ecKas
CTaTHCTHUKA
Monyns 12. Teopus | Cp BrinonHeHne KOHTPOJIBHOM paboThl 4 IO 3 18 - - Kontposbhas padoTa 4
BEPOSITHOCTEHN U teme "Teopust BeposiTHOCTEN U o teme "Teopust
MaTeMaTH4ecKas MaTeMaTHYecKas CTaTUCTHKA" BEPOSITHOCTEH U
CTaTHCTUKA MaTeMaTHYecKast
CTaTUCTUKA'.

Cp AHKETHpOBaHUE 3 - 3 -

1A [IpomexyTouHas aTTectanus (IK3aMeH) 3 0,35 40 -

Kontpons | Ok3amen 3 35,65 - - Bomnpocsl k 3x3aMeny

NoNe 1-87
Hroro: 216 100




5. O0pa3oBaTesibHbIE TEXHOJIOTHH

B mucuumnmne "Bricias maremaTtnka 3" UCTIONb3YIOTCS:

TEXHOJIOTUSI MOYJIBHOTO U OJI0YHO-MOYJIBHOTO 00y4YeHus (coiepKaHne yueOHOTO MaTeprasa
KECTKO CTPYKTYPUPOBAHO B IEJISX €M0 MAKCUMAJIBHOTO YCBOGHHUS, COPOBOKAAETCS 0053aTeIbHBIMU
OJIOKaMH yIpaKHEHUH U KOHTPOJIS);

TEXHOJIOTHSl pa3BUBArONIEr0 0Oy4eHus: (IPOBEICHUE JCKIMH, TNPAKTUYCCKUX 3aHSATHH,
KOHTPOJIBHBIX Pa0OT, I9K3aMCHA);

TEXHOJIOTHUS TU(PEepEeHIIMPOBAHHOTO O0yUYeHUs (TIpeIararoTcs 3aaHus Pa3IiaHOTO YPOBHS
CJIO’KHOCTH);

MH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTHH (MPUMEHEHHE YYEOHBIX 3JIEKTPOHHBIX
U3JIaHuii, pecypcoB cetu MHTEpHET).

6. MeToanueckue YKa3aHusd 1Mo OCBOCHHI0 JUHCHUIIJIUHBI

OCHOBY TEOPETHYECKOTO OOYUEHHsS CTYACHTOB COCTABJISIOT JIEKIIMH, B XOJE€ KOTOpPOH
MpenoaBaTeNlb U3JaracT OCHOBHbBIC, Ha00JIEE CIIOKHBIC TIOHSTUS TEMBI, a TAKXKE CBSI3aHHBIE C HEH
TEOPETHYECCKUE U MPAKTHYECKUE MPOOJIEMBI, TaéT PEKOMEHIAINHU JJIsi MTPAKTUYECKOTO 3aHSTHS U
yKa3aHus Il BBITIOJHEHUSI CAMOCTOSITEIHHOU PaOOTHI.

B xoxe neKIMOHHBIX 3aHATHIA O00ydYaromeMycsi HEOOXOJAMMO BECTH KOHCIIEKTHPOBAHHUE
y4eOHOrOo Marepuaina, oOpaimias BHUMaHuWe Ha (OPMYIHPOBKH, PACKPHIBAIOIINE COJCP)KaHHE
n3y4aeMoi AuCcIHILTMHBI "Beicmas matremarnka 3". JKenarensHO OCTaBISTh B pa00YMX KOHCIIEKTAX
MoJIsi, Ha KOTOPBIX JeNaTh IOMETKH, IMOJYEPKUBAIONIAE OCOOYI0 BaXXHOCTh TE€X WM HWHBIX
TEOPETUYECKUX MOJIOKECHUH.

CamocTtodarenbHas paboTa CTYJIEHTOB SBJISETCS Ba)XKHBIM BHJIOM YUEOHOW AEATEIbHOCTH.
CamocTosaTenbHass paboTa BBINOJNHSIETCS BO BHEAYAMTOPHOE BpeMs MO 3aJaHUI0 W TIpU
METOIUYECKOM PYKOBO/JICTBE MPEMNoiaBaTesi, Ho 0e3 ero HemoCpeICTBEHHOTO Y4acTHsl.

B mpouecce camocrosiTensHOM pabOThl CTYJEHT NMPUOOpETaeT HaBBIKM CAMOOPTaHHU3AIUH,
CaMOKOHTPOJIS, CAMOYIPABJIECHUS U CTAHOBUTCSI aKTUBHBIM CaMOCTOSITENIbHBIM CYObEKTOM yueOHOM
NEeSATENbHOCTH.

B xoae moAroToBKM K NMPaKTHYECKUM 3aHATUAM CIEIYET U3YYUTh KOHCIIEKTHI JICKLHMH, U
PEKOMEHI0BAHHYIO JIUTEPATYPY, YUECTh PEKOMEHIALIUH MPENOJaBaTENs.

Ha npakTudeckux 3aHATHAX CTYIEHThI PEIIAOT 3a/1a4y 10J1 PyKOBOJICTBOM IIPENOaBaTEIs.
[IpakTueckue 3aHATHSA TOCBSIIEHH W3YYEHHUIO Hambosee BaXKHBIX W CIOXKHBIX TeM Yy4eOHOM
JUCUUILIMHBI U CITYXKaT JUIsl 3aKPEIJICHUS] N3Y4EHHOTO MaTepHaa.

BaxxubIM KpUTEpHEM YCBOEHHSI TEOPUU SIBIISIETCS YMEHHME PELIaTh 3aa4d Ha MPOUJICHHBII
Matepuan. [lpu pemieHun 3amad HYKHO OOOCHOBaTh KaXIbIH OSTam pEIICHUS, HUCXOAS U3
TEOPETUYECKUX MOJIOKEHUN U3y4aeMOoro Kypca. Eciu cTyIeHT BUIUT HECKOJIBKO ITyTE€W PELIeHHUs], TO
OH JIOJDKEH CPaBHHUTh UX U BHIOpPATh CaMblil palloHalbHBIN. Pelienne 3a1au U NpuMepoB CleayeT
u3narath MOJPOOHO, BBIUMCIICHHS PAcojiaraTh B CTPOTOM MOPSAKE, OTIENSS BCIOMOTAaTelIbHbIC
BBIYHCIICHUS! OT OCHOBHBIX. [0Ty4eHHBII OTBET cienyeT MpoBepsTh CIIOCOOAMHU, BHITEKAIOIINMH U3
CylleCcTBa JaHHOM 3amaud. PelmieHuwe 3amay ONpeAeNEHHOrO THUIA HYXKHO HPOJOJIKATH /0
MpHOOpeTeHNUs: TBEPABIX HABBIKOB B PEIICHUU.

Bo BpemMs wusydeHuss MOIydsi CTYIEHThl CaMOCTOATEIBHO BO BHEAYIUTOPHOE BpeMs
BBITIOJTHSAIOT KOHTPOJBHYIO pabOTy U CHAIOT €€ MpenoiaBaTeNio Ha MPOBEPKY A0 3a4€THON HEAeu.
3amaHusi KOHTPOJBHOM pabOThl JOJDKHBI OBITh BBHIMOJIHEHBI AaKKypaTHO, IMOCIIEI0BAaTEIbHO,
000CHOBaHHE PELICHUS K OTBET 00s13aTENbHBI B KX/I0OM 33JaHUH.

Ha sx3amene BbISCHSIETCS, MPEXAE BCErO, OTUYETIIMBOE YCBOCHHE BCEX TEOPETUUYECKUX U
MPAKTUYECKUX BOMPOCOB MPOTrpaMMbl U yYMEHHE MPUMEHSATH IMOJIYYEHHBIE 3HAHMS K PEUICHUIO
MpakTH4ecKux 3anad. OmpeneneHusi, TEOPEMBbI, MpaBUiIa JOJDKHBI (POPMYIUPOBATHCS TOYHO U C
MMOHMMAaHKUEM CYILIECTBa JIeNa; pelIeHHe 3a/a4 B MPOCTEHIINX CIIy4asX JOJKHO BBITIONHATHCS 0e3
OIIMOOK U YBEPEHHO; BCSAKasl MUChbMEHHAas U rpaduueckas paboTa MobKHA OBITH C/eflaHa aKKypaTHO



U 4ETKO.

Tosnbko mpum

BBIINIOJTHCHUHN  3THUX YCHOBI/Iﬁ 3HAaHUA  MOI'YyT OBITH IMPU3HAHBI

YJIOBJIETBOPSIOIIMMHU TPEOOBAHUSIM, IPEIBSBISEMBIM IPOTPAMMOHN.

IIpyn moAroToBKE K 3K3aMEHY CTYACHT JOJDKEH IIOBTOPHO M3YyYUTh KOHCIIEKTHI JICKIUH U
PEKOMEHIOBAHHYIO OCHOBHYIO U JIOIIOJIHUTEIIBHYIO JINTEPATypy, IPOCMOTPETh PELIEHUs OCHOBHBIX
3a/1a4, PEIIEHHBIX CAMOCTOSTENIHO U HA MPAKTUYECKUX 3aHATUAX, & TAKKE COCTABUTh IIMCbMEHHBIE
OTBETHI HA BCE BOIPOCHI, BIHECEHHBIE HA 3a4ET.

7. OneHOYHbIE CpeacTBa

7.1. ITacopT O1lleHOYHBIX CPEACTB

Cemectp Koa koHTpOJIMpyemMoil KOMIIeTeHIIUH HaumeHoBanue
(nJm ee 4acTH) OLICHOYHOI'0 CpeJcTBa

3 OITK-1 ) Kontponbhas padota 1 mo teme )
Jlnddepennnanbable ypaBHEHUS

3 OITK-1 KOH”l[;I)OJ'II)HaSI pabota 2 nouTeMe

KpatHble unTerpasnsl
3 OIlK-1 KonTponbHas pabora 3 o reme "Psipr’
Kontposbnas padota 4 o reme " Teopust
3 OIlK-1 BEPOSITHOCTEN M MaTeMaTH4ECKas
CTaTUCTHKA"
3 OIlK-1 Bomnpocs! k sk3ameny NeNe 1-87

7.2. TunoBble 3aJaHUA UJIU MHbIE MaTepUAJIbI, He00X0AUMbIe [JIsl TEKYIero KOHTPOJIA

7.2.1. KouTpoabHas padoora 1 no teme "/In

(HaumeHoB8aHUe OYEHOUHO20 CPedCmea)

Tunosble NpuMepbI 3aJaHUI

epeHIHAJbLHbIEe YpaBHenus"

3amauya 1.
Jano muddepennnanbHOe ypaBHEHHE MIEPBOTO MOPSIIKA U €r0 HavyalibHbIE yciioBus. Halimure
00111ee PEIIeHHE 3TOTO YPAaBHEHHS M OTIPECIIUTE YaCTHOE PEIIeHHUE.

Bi)?;;lefra F(x,y,y)=0 HauvansHoe ycroBue
1 X-y' -3y =x"e"; Yo =€, X, =1
2 y'-cosx+ysinx=1; Yo =2, X, =
3 y,+%=sinTx; Yo =1, xoz%.
4 y’—%z—ZInx; Yo =1, xoz%.
5 xy'+2y:%; Yo =1 X, =3
6 y'— yCOS X =—CO0S X; Yo =3, X, =0
7 y' +2xy=e" sinx; Yo =1, X, =0
8 X’y + Xy +1=0; Yo =2, X, =1




Bg}?;;g;a F(x,y,y)=0 HauansHOe ycloBue
9 y'—y-tgx=cotx; Yo =9, X, =1
10 y’—%=(x+1)3; yozé,xozl.
11 y' = (y+1)(x+1)=0; Y, =0, X, =0.
12 J1-x?y' —y=0; Yo =1, X, =0.
13 y'sin® x—y—1=0; Yo =0, X =7.
14 y'sin® x—y=0; Yo =1, X =7.
15 y'cos? x—(y+1)=0; Yo =0, X, =0.
16 2xyy'—1=0; Yo =0, X, =1.
17 y'xsiny=1; y0=7T2, X, =1.
18 xy'—1-y® =0; Yy, =0, x, =1.
19 xy'—4/1+y =0; Yo =-1 X, =1
20 y' —ysin® xcos x=0; Y, =1, X, =0.

3amauya 2.

Hano muddepeHnnaabHOe ypaBHEHHE IEPBOTO MOPSIKA ¢ Pa3IeIAIOIIUMUCS TEPEMEHHBIMU
U ero HauvajbHble ycioBus. Halimute oOlee perieHue 3TOrO YpaBHEHHUS U ONPEICNIUTE YacTHOE
pelieHue.

Bi‘xf{ﬁa F(x,y,y)=0 HauanbHoe ycoBue
1 y'—yx* =0 y(0)=1
2 y'—yx® =0 y(0)=1
3 y'=y/x =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




Howmep

papuana F(x,y,y)=0 HauansHoe yciosue
8 y'—(y +1)cosx=0 x=0,y=0
9 y'=(y +1)sin x=0 x=0,y=0
10 y'cos’ x—y =0 y(0)=1
11 1+x?)y—y=0 y(0)=1
12 J1-x2y—y =0, y(0)=1
13 y—(y+1)(x +1)=0 x=0,y=0
14 y'sin? x—y—1=0 y(%):o
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

3agaua 3.
Hano nuddepenmanbHoe ypaBHEHHE BTOPOTO MOPSAKA U €r0 HadallbHble yciaoBus. Haliaure
oOl1ee pelieHrne TOro ypaBHEHUS U ONPEICIINTE YaCTHOE PEIICHHE.
Howmep

BapuaHTa F(xy,y,y")=0 HauanbHoe ycioBue
1 y"xInx=y’; y(e)=e-1; y'(e)=1.
2 y"cos* X = —sin 2x; Y(7)=0; y'(x)=2; y'(x)=-1.
3 2xy" =y, y(9)=8; y'(9)=3.
”_y, . _N- ' _
4 y = |nyn y(O)—O, y'(0)=1
5 y'(x* +1)=2xy"; y(0)=1; y'(0)=3.




Howmep

papHaTa F(x,y,y,y")=0 HavanbHoe yciosue
6 y'=y1-(y'); Y(75)=3; ¥(75)=1.
7 Xy"=(1+2x2)y’; y(1)=+e+1; y'(1)=+/e.
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)=1,; 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)="74; 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.

KpaTKOG ONMHUCAHHUEC U PEIrJIAMEHT BbIIIOJTHCHUA

KontponpHas pabora 1 1o Teme
CTYIAEHTaMH CaMOCTOSITEILHO BO BHEAYIIMTOPHOE BPEMS U JIOJDKHA OBITH ClIaHa MPENoJIaBaTeNio Ha
MIPOBEPKY 10 3a4€THOI Henemnu. Ha BeImoTHeHHe KOHTPOJILHOM paboThl oTBoAUTCA 18 yacoB. Homepa
BAPUAHTOB KOHTPOJBHBIX 3a/1a4 OMPENENSIFOTCS ¢ MOMOIIBI0 TaObMuUIBl 1, mpruueM HOMEp BapuaHTa
KOHTPOJBHON 3amaur 1 HaxoAuTcs MO TepBod OykBe (QaMHIMK CTyJAeHTa;, HOMEp BapHaHTa
KOHTPOJBHOW 3aJayd 2 HaXOAWTCS IO TMepBoii OyKkBe HMEHM CTYACHTa; HOMEp BapHaHTa

"uddepenunanbapie  ypaBHEHUs"

KOHTpOJ’IbHOfI 3agadu 3 HaxoauTcCA 110 nepBoﬁ 6YKB6 OTUCCTBA CTYJICHTA.

Tab6muna 1
Byksa A b B r )| EE | X;3 U K I
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Byksa M HIO | 0,4 I PY | C1II | T,II Y d,0 | X,II
Ne Bap. 11 12 13 14 15 16 17 18 19 20

BBINIOJIHACTCA




[Ipu BBIMOJHEHUH KOHTPOJBHBIX pabOT HEOOXOAMMO CTPOTO MPUACPIKUBATHCS yKa3aHHBIX
HIOKe mpaBui. PaboTel, BbIMONHEHHbIE 0O€3 COONIOJACHUS STHX NPaBWI, HE 3aUUTHIBAIOTCS U
BO3BPALIAIOTCS CTYAEHTY Ul IEPEPaOOTKH.
1. Kaxxpas KoHTpoJbHast paboTa 10JKHA OBITH BBIIIOJIHEHA B OTACIBHON TETPaau B KICTKY CHHUMHU
WU YepHbIMU 4YepHuiaamMu. HeoOXoauMo OCTaBisATh MOJIA IMUPUHOW 4 - 5 cM g 3aMedyaHuil
pELeH3EeHTa.
2. B 3aronoBke paboThl Ha OOJOXKKE TETpPaay JOJDKHBI OBITH SICHO HANMCAHBI (DaMUJIHS, UMS U
OTUECTBO CTYJEHTA, Ha3BaHUE IUCIUILIMHBI, HOMEP KOHTPOJIbHOM paboThl; 3[€Ch K€ CIEAYET
yKa3aTh Ha3BaHHE Y4eOHOTO 3aBEICHUS, ATy OTCHUIKM pabOThl B MHCTUTYT M aJpec CTyAeHTa. B
KOHIIe pabOTHI CJeIyeT MMOCTABUTh AaTy €€ BHITIOJHEHUS U MIOAINUCH CTYICHTA.
3. B paboTy nomKHBI OBITH BKITFOUEHBI BCE 33/1a4H, YKa3aHHBIC B 3aJJAHUHU, CTPOTO TI0 TIOJI0)KEHHOMY
BapuaHTy. Pemienus 3aau HaJ 0 pacnosaraTh B HOPsiAKE BO3PACTaHUS UX HOMEPOB.
4. Tlepen penieHrneM Kaxa0M 3ajjaud HaJ0 MOJHOCTHIO BhIMcaTh €€ ycnosue. Ecnu ycnoBue 3a1aun
uMeeT 0Oyl (OPMYIUPOBKY, TO, MEpPENUChIBasg €ro, cCieayeT oOIiue JaHHble 3aMEHUTh
KOHKPETHBIMH, B3SATBIMM M3 CBOEro BapuaHTa. He crenyer mnpuctynaTb K BBIIOJHEHHIO
KOHTPOJIBHOTO 3aJlaHusi, HE pelIMB JIOCTaTOYHOIO KOJIMYEeCTBa 3ajJad 10 MaTepuany,
COOTBETCTBYIOLIEMY ATOMY 33aHNI0. OMBIT MOKA3bIBAET, YTO Yallle BCETO HEYMEHUE PELIUTh Ty WU
MHYIO 33/1a4y KOHTPOJILHOTO 33/1aHNUS BBI3bIBAETCSI TEM, UTO CTY/AEHT HE BBIIOJHUII 3TO TpeOOBaHUE.
5. B mpoperien3npoBanHO# paboTe CTYACHT JIOHKEH HCTPABUTh OTMEUEHHBIE PEIIEH3EHTOM OITHOKN
1 Y4ECTh €r0 peKOMEHJAINU U COBETHI. PelieH3un 03BOJISIOT CTYJEHTY CYAUTh O CTENIEHH YCBOCHUS
COOTBETCTBYIOIIETO pa3jeia Kypca; yKa3blBalOT Ha UMEIOIIHUECS Y HEro mpoOesbl, Ha KelaTeIbHOe
HampaBlieHHe paboThl; MOMOTAIOT CPOPMYIMPOBATH BOIMPOCHI JJIsi TOCTAHOBKH UX Tepen
MpernojjaBaTesieM. 3auTeHHbIe KOHTPOJIbHBIE PaOOTHI MPEABSBISAIOTCA CTYACHTOM IPHU cade 3a4yera
WJIM DK3aMEHa.

Kpurepun oueHku:
- OLICHKA «3a4TE€HO» BBICTABJISIETCS CTYACHTY, €CJIM MPABUIILHO BHITIOJIHEHO HE MeHee 70 % 3amanuii;
- OLICHKA «HE 3a4TE€HO» BBICTABJISETCS CTYAEHTY, €CJIM MPABUIILHO BBITIOJIHEHO MeHee 70 % 3amanuii.

7.2.2. KouTpoabHas padoora 2 no teme ""KpaTHble HHTErpaJabl
(HaumenoBanue OYeHoUHO20 cpedcmaa)

TunoBble NpuUMepbI 3aJAHUI

3agaya 1
[TocTpouTh 001aCTH HHTCTPUPOBAHUS U U3MCHHTD MOPSIOK HHTETPUPOBAHHMS
Ne Ha 7| an Ne Ha 5 a
Bap. HHBIA UHTETP Bap. HHBIA HHTErpal
1 X 1 Jax
1 Jox [ £ (x,y)dy 11 fdx [ f(xy)dy
0 x2-2 0 Joxx?
1 8x 1 J2—x?
2 [dx [ f(x,y)dy 12 [ dx [f(x,y)dy
0 2% -2 0
1 X 6 \/ny
3 [dx [ f(x,y)dy 13 [dy [ f(x,y)dx
0 x2-2 0 y—6




X+2

—x2-1

4 jdxjf(x y)dy 14 jdx jf(x y)dy
5 4/x (y-1)/2
5 [dx [ f(x,y)dy 15 jdy [ f(x,y)dx
0 1 (5-y)/2
6 Jox Tronay 16 [dy ] £ (x,)dx
_Jax? 0 y-2
7 ]‘dXijf(x, y)dy 17 j fdx Tfs(x y)dy
1 1 x=5
1 Jo-x? 7/2 COS X
8 [dx [ f(xy)dy 18 [ dx [ f(x,y)dy
0 0 /4 0
9 Jax [ £ (x y)dy 19 [ax [ £(x y)dy
;2 \/% 10 2+;T
10 Jdx [ f(x y)dy 20 Jdy ] fxy)dx
2 —(x+2) y+1
3amaua 2

Haiitu koopauHaThl LEHTpA TSIHKECTH OJAHOPOAHOW IUIACTHHBI,

JIMHUAMMU. CI[CJ'IaTL YCPTCIK.

No . Ne .
YpaBHEeHUsI TUHUAN YpaBHEeHUS TUHUT
Bap. Bap.
x*+3y*=9; x=0; y=0;
1 =—6; y=x+7 11
i 4 (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=+v4-x; x=0; y=0
1 . . .
4 y=—-; x=2y; x=0 14 y=Inx; y=1; x=0; y=0
X+1

OTPAHUYECHHOU




5 y=A/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 X2 +y'=4; y>1 18 Xy=4; x+y=5
9 y=+v4-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
3amaua 3
Ilepeiinss K TONSPHBIM KOOpJMHATaM, BBIYMUCIUTH JBOMHOW uHTerpan. Craenarhb
YEPTEK.
BJ:; JIaHHBIN MHTErpall Oo6nacTb uaTerpupoBanus D
1 [[Va* —x* — y*dxdy X2 + y? <ax
2 ﬂydxdy x> +y><4x; y+x=0
3 Harctgydxdy X2 +y°<9; X +y’ >4
dxdy .
SRZ- >
4 H\/Rz Xz_yz X +Yy , X 0
5 ij(x—l)dxdy X +y? <2y; y<+/3x
6 [[v4—x2 - y*dxdy X2 +y?<2x; y=0
7 jj(x—Z)dxdy X +y?<4x; y+x=0
dxdy
8 Il

x> +y*<3; x<0
b /3—X" —y’




BJ:}Q) JIaHHBIN MHTErpa Oo6unacte unTerpupoBanus D
X
9 (X + y)dxdy X2 +y2<J3y; y=—
IDJ y iy 7
2ydxdy _
10 JDIx2+y2 X*+y®+2y>0; x>0
11 [[va? —x* — y*dxdy X*+y*=a’; y=0
12 ”ydxdy X +y°=4x; y+x>0
13 [[(y+1)dxdy X2 +yt=y
D
14 [[(x+1)dxdy X* +y? =X
D
15 [[2x +3y)dxdy X +y>=a’ y<0
D
16 dxdy » o X
IDj a’—-x*-y? Yoo Y J3
17 i dxdy x> +y*=4; y<0
b \J4—X —y?
18 [[(y = x)dxdy X*+y*=4; x<0
D
19 [[x+ y)dxdy X2 +y?+x<0; y++/3x<0
D
20 JJox + y? ydxdy X' +y' -x=0; y<x
3agaua 4
Beraucinte 00meM TCJIa, OrpaHUYCHHOI'O 3aJaHHBIMH ITIOBCPXHOCTAMHU. CI[GJ'IaTI)
YepTeK.
No o No .
YpaBHEHHUS TOBEPXHOCTEN YpaBHEHHS ITOBEPXHOCTEN
Bap. Bap.
) , x*+y*=1z; z2=0;
1 X“+y =4x; z=4-y°; z=0 11
y=X; y=0; x=1
x=0; y=0; z=0; T
2 ry=2: 2odny’ 12 | y=+/x; y=0; x+z2="75 2=0
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 . No .
YpaBHEHHUs ITIOBEPXHOCTEN YpaBHEHUs ITIOBEPXHOCTEN
Bap. Bap.
x=0; y=0; z=0; x=0; y=0; z=0;
4 ) 14 )
X“=z4+4; 3X+2y=6 X+y=2; z+y =4
x=0; z=0; x=0; x—y=3; 22=9-y’;
5 , 15 ] y ] y1
X+y=2; z=4-y 7=0
x=0; y=0; z=0; x> +y>=1; z>0
6 ) 16
2X—-3y=06; z=2y X +y?—z=-4
, x> —y*+2*+9=0;
7 y°=4x; z=0; x+z=4 17 .
X*+2°=9; y=0(y>0)
X +y*=1; z20; X* +% =4z7"; x=0;
8 , 18
X*+y" +z=3 y=0; z=1
x=0; z=x; y=0; 0 Ot 3 i g
9 19 | z=0; z=9y* X’ +y’=
y=4; x=,25-y? y y
0 220 z=dmxmy; 20 ‘+y'=4 0 4
X*+y =4; z=0; z=4-x-

Kparkoe onucanue u perjiaMeHT BBITIOJTHEHHS

KonTtponpHas padora 3 nmo teme "OmnepaliioOHHbIE HCUMUCICHUS' BBITIOJHICTCS CTyJICHTaAMU
CaMOCTOSITEIILHO BO BHEAYJAUTOPHOE BPeMsl U JIOJDKHA OBITh CaHa MPEToIaBaTelio Ha TPOBEPKY 110
3a4€THOM Henenu. Ha BBITIOJTHEHHE KOHTPOJIbHOM paboThl oTBoaUTCS 18 wacoB. Homepa BapuaHTOB
KOHTPOJIBHBIX 33]1a4 ONPEACISIOTCS C MOMOIIBIO TaONHUIIBI 1, TpUYeM HOMEp BapuaHTa KOHTPOJIBHOM
3aJauu 2 HAXOUTCsI 10 TIepBOH OykBe (haMWIIMK CTYJCHTa; HOMEp BapHaHTa KOHTPOJIBHOM 3a1auun 3
HAXOJIUTCS TI0 NIEPBOI OYKBE MMEHU CTYJCHTA; HOMEP BapuaHTa KOHTPOJIbHOM 3a1aun 1 HaXouTCs

110 nepBoﬁ 6YKBC OT4YECTBA CTYACHTA.

Tabmuna 1
Byksa A b B r )| EE | X3 51 K I
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Byksa M HI | 0,4 I PY | C1II | T,III y d,0 | X,II
Ne Bap. 11 12 13 14 15 16 17 18 19 20

HpI/I BBIIIOJIHCHUHN KOHTPOJIBHBIX pa60T HGOGXOJII/IMO CTPOT0 NMPHUACPKHUBATHCA YKA3aHHBIX
HMXKC IIpaBUIIL. Pa60TBI, BBIITOJTHEHHBIE 0€3 CO6J'IIO,Z[€HI/I$I OTUX TIpaBUJI, HC 3aYUTHIBAKOTCA U

BO3BpaIarOTCA CTYACHTY JJIA Hepepa60TI<1/I.




1. Kaxxziast KOHTpOJIbHASI paboTa JOJKHA OBITh BHIIMIOJIHEHA B OTJCIBHON TETPAJU B KIETKY CHHUMU
WU YepHbIMU dYepHuiamMu. HeoOXoauMO OCTaBisATh MOJIA IMUPUHOW 4 - 5 cM g 3aMedyaHuil
peLEeH3eHTa.

2. B 3aronoBke pabOTHI Ha OOJIOKKE TETPaa JOJDKHBI OBITh SICHO HAamucaHbl (paMuiusi, UM U
OTYECTBO CTYJEHTA, Ha3BaHUE IUCIUIUIMHBI, HOMEP KOHTPOJHHOWU palbOThI; 3/1€Ch KE CIEIyeT
yKa3aTh Ha3BaHUE y4COHOTO 3aBEJCHUS, JaTy OTCHUIKM PabOTHI B MHCTUTYT U ajpec CTylaeHTa. B
KOHIIE pa0OTHI CIEAYET MOCTABUTH ATy €€ BBITIOJHEHUS U IMOANMKUCH CTYICHTA.

3. B paboty nomkHBI OBITH BKIIOYCHBI BCE 337191, YKa3aHHBIC B 33JJAHUH, CTPOTO 10 TIOJIOKEHHOMY
BapuaHTy. Pemienus 3aa4 Ha/l0 pacnoJiarath B MOPSAKE BO3PACTAHUS UX HOMEPOB.

4. Tlepen penieHrneM Kaxa0M 3ajjaun HaJ0 OJHOCTBIO BhIMcaTh €€ ycnosue. Ecnu ycnoBue 3a1aun
uMeeT oOmyr (HOPMYIUPOBKY, TO, TEPENUCHIBAs €ro, CJIEAyeT OOIIHe JaHHbIC 3aMCHUTH
KOHKPETHBIMH, B3STBIMH U3 CBOEro BapuaHTa. He crienyer mnpuctynmath K BBIOJHEHHUIO
KOHTPOJIBHOTO  3aJaHus, HE PEMMB JOCTATOYHOIO KOJMYECTBA 3aJa4 [0 MaTepuaiy,
COOTBETCTBYIOIIEMY ATOMY 3aJ1aHuI0. OTBIT TOKA3bIBAET, YTO Yallle BCETO HEYMEHUE PEIIUTh Ty WU
WHYIO 33/1a4y KOHTPOJBHOTO 3a/IaHUsI BBI3BIBAETCSI TEM, UTO CTYJICHT HE BBITIOJHUII 3TO TPEOOBAHHE.
5. B npoperien3npoBanHO# paboTe CTYACHT JI0HKEH UCIPABUTH OTMEUEHHBIE PEIIEH3EHTOM OITHOKU
Y YYECTh €r0 PEKOMEHAAIMN U COBETHI. PelIeH31M MO3BOJISAIOT CTYJAEHTY CYJIUTh O CTEIIEHU YCBOCHUS
COOTBETCTBYIOIIETO pa3jieia Kypca; YKa3blBalOT Ha UMEIOIIHUECs Y HEro mpoOesbl, Ha KelaTeIbHOe
HampaBJieHHe palOoThl; TOMOTalT CHOPMYIUPOBATH BOMPOCHI JJII TIOCTAHOBKA UX TEpen
npenogaBaTesieM. 3a4TeHHbIE KOHTPOJIbHBIC PAOOTHI MPEIBABISIOTCS CTYACHTOM IPHU Cllade 3a4eTa
WJIM DK3aMEHa.

Kpurtepun ouenku:
- OLICHKA «3a4TE€HO» BBICTABJISICTCS CTYACHTY, €CJIM MPABUIILHO BHITIOJIHEHO HE MeHee 70 % 3amanuii;
- OLICHKA «HE 3a4TE€HO» BBICTABJISIETCS CTYAEHTY, €CJIM MPABUIILHO BBITIOJIHEHO MeHee 70 % 3amanuii.

7.2.3. KouTpoJabHas padoora 3 o Teme "Psaanr’’

(HaumeHoBaHUe OYEHOUHO20 CPedCmBa)

Tunosble NpuMepbI 3aJaHUI
3amaya Ne 1

o0
I/ICCJ'Ie,Z[OBaTL CXOANUMOCTDB YHUCJIOBLIX PAOOB Zun
n=1

Ne OO6mmii unen psga U
2
1 2) (3n+2)!;6) (n+2j 5) |n2(1+ij;r) (_1)n+1.(2n+1)
10" 3n-1 2n n(n+1)
In n z 1 n[ n j”
2 —;0)e"-1;B) ——— ;1) (-1) -
2 n ) ") ninn(innn)’ n (1) 2n+1
1 141 an-1y (-1
3 1 . g
: Vn?+2n 0S5 e) (3n+lj 1) In(n+1)
1 T n3"? no N
4 = _.5) n-arct : ) (1) -
D ong1’ O VA7 i 0 (U g T
1-cosv/n _ 1.3-5 (2n-1 4n-1Y' =
5 a) —; ; 0) n"( );B)(—J;r)—( )
n*+n-1 3"(n+1) 3n+2 nin(n+1)
n+3 7% on Y (-1
V02 Gy (4n+3j RN T




No OOmuii unen psga U
. n-2 n? n+1\" s
7 . . -
a) sin n2+5’6) (n+2)’B)( n j 2”’r)( 1 s
n 3 n+1 n+l .3
; RO S 3 )2 - (~1)".n
(n+1)(n+4)" " (h+1p° " 2"
1.4-7 (3n-2) n ) ()
9 .o . .
) S 46) ) (4n +1j " (on-1y
2 2n+1 n
10 a) ! ; 0) N ;B)( n j ;T) )
5n+1 (3n)I 3n+1 nin 2n
6 . T n N+l
11 — l.sin = - 1)
2) g 6) )nsmzn,r)(l) =
1 \/ﬁ 1+n ) 2 sin/n®
) (n+2)ln(n+2)’ ) n3+1’B) (1+nzj 0 (1) nvn
1 2n+1 1)
13 a) n- tg ot ; ©) arcsin E B) o ;T) (2“&4))22"*4 .
1 N1 1 (1)
14 2 \/ﬁ+1’6) (1+nj 6”’B) nlnzn’r) n+cos( 2 ]
Nn+4
n? 3 AL
5 Y 6)(n+2j - ndn .y CU M (en+1)
nZ+1” " (3n-1 3"+2° n(n+1)
3n’ Bn+2) (nty " 1
16 ;6 ;0) (1) ————
Voni2 ) 1gr P D1 nvinIn n
3" 10"-2n!  (1+n? . (2n-1Y
Vv ® @ny ( J’r)( ) (3n+2j
Yn 6"(n’ —1) ( T“ (-1
18 .6 Jn ;T)
2 (n+1W/n ) P ) nvn
n+1
19 a) 2"l 6)(””) = )tg— r) (Ve
n 2 n!
(—1)"sin "~
20 1 s N 2} 2+/n
-6 | . &Nt
Y Gn+d)n(zn+3)’ )nsm v P) \/_(2n+1 N |

3amaua Ne2

o n
Haiitu HHTEpBAJI CXOAMMOCTU CTCIICHHOTO pAna ZanX . MccnenoBath CXOOUMOCTH pdaa Ha

n=1
KOHIIAX MHTEpBasa
Ne Kosdpdunuenr a, Ne Koaddummenr a,
1 4 11
3 (n-l—l) ,6) I’]_5 a) I 6) (n+1)
n! 2"




BrruncnuTe onpeneneHHbId HMHTErpail I f (X)dX ¢ Tounocteio mo 0,001 myrem pasnmoskeHHs

MOABIHTErPAJIbHOM (PYHKIIMU B CTENICHHON PSJT M TOWIEHHOTO MHTErPUPOBAHHUS MOJYYEHHOTO psija

b

0

2 ) 2" 5 1 12 | 3
a ’ n+l n: . 6 n
3 (2n) 1 13 on n°
a) —~,0) ;0
n (n+2)in(n+2) ) [en-1)-3" ) (n+1)
4 3"n! 1 14 Jno_ 3"
. 6 - - R
a) (n+1)n ’ ) n10n+1 a) n! ’ 6) S\/H
5 n 1 15 1 .
. ———:;0) 10
? 3”(n+1)’6) n-9" ? n(n+1) )
6 5" n®+1 16 (n+1) ( 1)
o, UT2F6) Inf1+=
a) %,6) 3 a) N ) In .
7 n 3 17 5
1 n°+1 hd
a) (1+HJ ; 0) i 2 aretg 6 2n+3
nt 7 (n+1f
8 n+1 n® 18 oz (n+1)
: Isin 2= . g) =)
a) 3n(n+2): (n+1)n a) nisin o 6) o
9 n 19 . - n
) i) 0> 33(2; oo —E
2 0D ey
10 n+2 n! 20 5N 10
;0 =
. n(n+1) ) (n+1) AR Jn
3amgaua Ne 3

Ne Oyuxkius f(x), b Ne Oyukius f(x), b
Xz 1_e—2x
1 - 11 10,1
e 1 X
sin 0,5x 1
2 ~=.0,5 12 ——;15
X 27+ %3
3 sin(x?); 1 13 In(1—")(/5)4;1
4 cos+/x; 0,5 14 e .02
1 1
5 ;0,1 15 ;1
8+ x° 416 + x*




Haiitn Tpu nepBbIX, OTIMYWATEIBHBIX OT HYJS, WICHA PA3JIO0KEHHSI B CTEIEHHOW psAJl PEIICHHE
y= y(x) nuepeHInanTbHOTO ypaBHEeHHs Y’ = f(X, y), YJIOBJIIETBOPSIIOLIETO YCIOBHIO y(O) =Y

No Oyukius f(x), b Ne Oynxkius f(x), b
6 arctg(x?); 0,75 16 cos(4x?); 1

H 2
7 %ZX—);O,S 17 Jxsin x; 1

-2X _
8 e -1 ;0,1 18 e ;0,1

X
9 xe?:05 19 sin (100x2); 0,1
10 xIn(1—x?); 0,5 20 1-e?. 4,
X
3amgaua Ne 4

Ne Y =f(%y); v, N y'=f(xy): ¥

1 y' =cosx+Yy?; y,=1 11 y' =2x*+y?; y,=0,1
2 y =e*+y*; y,=0 12 y' =4x-01y%; y,=1
3 y'=y+y? ¥,=3 13 y' =x2+y?; y,=1

4 y' =2’ —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-y?; y,=0

7 Yy =x"+y?; y,=2 17 y'=x*—xy; y,=0

8 y'=sin x+0,5y%; y,=1 18 y'=2x-01y%; y,=2




No y'=f(xy): ¥, No y'=1(xy): v,

9 y' =2e’ +xy; y,=0 19 y' =x*—4y; y,=1
10 Y =x+x*+Yy% y,=5 20 y'=x*-2y*; y,=0
3amaua Ne 5

Paznoxute B psang @ypse nepruoandeckyro (QyHKIUIO, 33JaHHYIO Ha IOJYNEpUOJE [O,l] 1o
CHUHYycaM WM 1o kocuHycaM. Iloctpouts rpaduk ¢yHKuMH U rpaduK CyMMBbI MOJYYEHHOIO psia
Dypre.

" )
1 . Vg
1+sinx, 0<x<=—;
f(x)= 2 M0 KOCHUHYCaM
0, T<x<nx
2
2 0,0<x<Z;
f(x): 2 10 CHUHyCaM
—cosx, Z<x<.
2
3 T
0, 0< XSE;
f(X)z 110 KOCHHYCaM
. T
—-SINX, —<X<r.
2
4
0, OSXSE;
f(x): 2 10 CHUHYCaM
COSX, —<x<7z
5
sin x, O<x<—
10 KOCHHYCaM
0, Z<x<z
"2
6
1+ cosx, O<x<z
2 TI0 CHHYCaM
0, Z<x<n
2
! 0<x<Z
f(x): 2 10 KOCUHYCaM
COSX, %Sxé;r.




g ()
8 0, OSXSZ;
f (x)= i 2 10 CUHyCaM
—-sinX, —<X<rx
2
o 0, OSXS%;
10 KOCUHYyCcaM
f()= i Y
—COSX, —< X< .
2
1
0 0, nggﬁ;
f (X) _ 2 10 CUHYyCaM
sin X, T <x<n.
2
11
1-sinx, OSXS%;
[0 CUHyCaM
f(x)= i Y
0, —<x<r«
2
12 0, 03xs£;
f (X) _ 2 I10 KOCHHYyCaM
—COSX, —<X<r&
13
1=cosx, O<X<% 110 CUHYyCcaM
=] Y
0, = <x<rx
2
14
1-cosx, 0<xs%;
10 KOCUHyCaM
f(x)= i Y
0, —<x<rx
2
15 T
{ smx E
10 CUHyCcaMm
0 —<X<7[
16 1-sinx, O<x<—
2 10 KOCUHYCaM
0, Tex<n
2
17 0, 0<x .y
T [0 CUHYCaM
1-cosx, %<X<7r
18

0 KOCHUHYCaM




Ne f(x)
19
0, OSXSE;
f(x)= 2 10 CHUHYCaM
1-sinx, %SXSE
20
0, OSXSE;
f (x) _ 2 10 KOCUHYyCaM
1-sinx, %£x£7z

KpaTkoe onucanue u perjiaMeHT BbIIOJIHEHUSA

KonTtponsHast pabota 3 mo teme "Psanpl" BBINOJHSETCS CTYAEHTaMU CaMOCTOSITEIBHO BO
BHEAYJUTOPHOE BPEMSI U JIOJDKHA OBITH CAaHa MPEMNo/1aBaTelio Ha MPOBEPKY 10 3auéTHOU Hepenu. Ha
BBITNIOJIHEHNE KOHTPOJIBHOU paboThl oTBoAMTCS 18 yacoB. Homepa BapraHTOB KOHTPOJIBHBIX 3aau
OTIPEIENAIOTCA C MOMOIIbIO TaOaMIBl 1, MprueM HOMepa BapHaHTOB KOHTPOJIbHBIX 3a1ad 1 u 4
HaxXoJATCsl MO NepBoi OykBe (paMHMIIMU CTY/IEHTa; HOMEpa BapUAHTOB KOHTPOJIbHBIX 3a7ady 2 U 5
HaXOJATCs MO MepBO OykBe MMEHH CTYACHTA; HOMEP BapHaHTa KOHTPOJIbHOM 3a7auu 3 HaXOAUTCA
IO 1epBoil OyKBe OTYECTBA CTY/IEHTA.

Taommma 1
byksa A b B r I E.E xK,3 141 K JI
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Byksa M H,IO 0,4 IT P4 cI | T,IJ vy (ORC) X,
Ne Bap. 11 12 13 14 15 16 17 18 19 20

[Ipy BBIMOTHEHWH KOHTPOJBHBIX PabOT HEOOXOAMMO CTPOTO MPHUACPKUBATHCS YKA3aHHBIX
HIWKe mpaBwi. PaboTel, BBIMOTHEHHBIE ©O€3 COOMIONEHUS STUX MPaBWI, HE 3aYUTHIBAIOTCS H
BO3BPAIIAOTCS CTYJACHTY JIJIsl IEPEpabOTKHU.
1. Kaxxgas KOHTpoJIbHAsI paboTa JOJKHA OBITh BBIMIOJIHEHA B OT/ICIBHOM TETPAI B KICTKY CHHUMH
WU YepHBIMU 4YepHuiaamMu. HeoOXoauMo OCTaBisATh TOJIA IMUPHHOW 4 - 5 cM Id 3aMedyaHui
peleH3eHTa.
2. B 3arosioBke paboThl Ha OOJIOKKE TETPaau IOJDKHBI OBITh SICHO HamHMCaHbl (GamMuiIus, uMs H
OTYECTBO CTYJIEHTA, Ha3BaHUE IUCITUIUIMHBI, HOMEpP KOHTPOJIBHOW pabOTHI; 3/IECh KE CIeayeT
yKa3aTh Ha3BaHHE YYEOHOTO 3aBEICHMS, AATy OTCHUIKM PabOThl B MHCTUTYT M ajpec CTylaeHTa. B
KOHIIE pa0bOThI CIIEAYET MOCTABUTh AATy €€ BBIIOJHEHUS U MOAMKUCH CTYCHTA.
3. B paboty nomxHbI ObITh BKIIOYEHBI BCE 33]]a4H, YKa3aHHbBIE B 3aJJaHUH, CTPOTO MO MOJIOKEHHOMY
BapuaHTy. Pemienus 3a1au HaJ0 pacnosarate B HOPsAKE BO3PACTaHUs UX HOMEPOB.
4. Tlepen pelieHrneM Kax 0¥ 3a7aud HAJ0 MOJHOCTHIO BhIKCATh €€ yciosue. Ecnu ycnoBue 3agaun
uMeeT o0yl (OPMYIHUPOBKY, TO, TMEpPENUCHIBasg €ro, cieayeT oOIlue AaHHble 3aMEHUTh
KOHKPETHBIMHU, B3SATBIMH M3 CBOEro BapuaHTa. He cregyer mnpucTynaTh K BBIIOJHEHHIO
KOHTPOJBHOTO 3aJlaHusi, HE PEMMB JOCTaTOYHOTO KOJIMYecTBa 3aJad IO MaTepuany,
COOTBETCTBYIOIIEMY ATOMY 3aaHuI0. OMBIT MOKA3bIBAET, YTO YaIlle BCETO HEYMEHUE PEIIUTh Ty WIH
MHYIO 33/1a4y KOHTPOJBHOTO 33/1aHUS BBI3BIBAETCS TEM, UTO CTY/ACHT HE BBIIIOJHUI 3TO TpEOOBaHUE.
5. B mpoperien3upoBanHoi paboTe CTYAEHT AOHKEH UCIPABUTh OTMEUEHHBIE PEIICH3EHTOM OLITUOKU
Y Y4€CTh €ro peKOMEHJAINU 1 COBETHI. PelieH311 MO3BOJISIOT CTYACHTY CYIUTh O CTETIEHHU YCBOCHUS
COOTBETCTBYIOIIETO pa3jieiia Kypca; yKa3blBalOT Ha UMEIOIIHNECsS Y Hero MpoOenbl, Ha KelaTelbHOe
HampaBlieHHe paboThl; MOMOTAOT CQOPMYIHPOBATH BOMPOCHI IS TMOCTAHOBKH WX Tepen
MpernojaBaTesieM. 3a4TeHHbIE KOHTPOJIbHBIE PabOThI MPEABSIBISIOTCS CTYICHTOM IMPHU claue 3avyera
WJIN DK3aMCHa.

Kpurepun onenkn:



- OLIEHKA «3a4TEHO0Y» BBICTABIIECTCS CTYICHTY, €CIIM MPaBUIILHO BBINOJIHEHO HEe MeHee 70 % 3amanuii;
- OLICHKA «HE 3aYTEHOY» BBICTABIISICTCA CTYJICHTY, €CIIU IIPaBUIILHO BhITIOIHEHO MeHee 70 % 3aianuid.

7.2.4. KonTpoJbHas padora 4 o reme

"Teopust BEepOATHOCTEH M1 MAaTeMATHYeCKas CTATHCTHKA"
(HAUMEHOBAHUE OYEHOUHO20 CPedCmEa)

Tunosble NpuMepsbl 3aJaHUl

3anaua 1.
Pemure 3aady, UCoab3yst TEOPEMBbI YMHOKEHHS U CIIOKCHHUSL.
B oxnoit xop3uae N duoneroBbix 1 M 3eneHbix Kyouka, Bo BTopoid — V ¢uonetoBsix u C
3eJICHBIX. BBITaCKMBAIOT 1O OHOMY KYOWKY U3 KaKJI0W KOp3uHBL. OmnpenenuTe BEPOATHOCTh TOTO,
YTO OHHU PA3HOTO I[BETA; OJTHOTO IIBETA.

Ne N M \Y @
1 5 6 3 5
2 10 12 5 6
3 2 3 4 5
4 4 6 Il 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

3amaya 2.
Pemute 3amauy Ha moBTOpStOLIHECs cOOBITH (MCHONB3YS JOKAIbHYIO Teopemy Jlamnaca wiu
UHTErpaibHylo Teopemy Jlamnaca).
Nmeercs N notepelinpix OuneTuka. BeposSTHOCTH BBIMTPAaTh TO KaXKIOMY paBHa pP.
Omnpenenure, 4T0 BBIUTPAIOT OT My 10 M2 MPHOOPETEHHBIX OMIETHKA; POBHO M OUJIETHUKOB.

Ne N p m; mp 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
3amayga 3.

Hanbr 06beM BBIOOpKH N BBIOOpOYHAS CpeAHsist X, Cpe/IHEe KBapaTHIHOE OTKIOHCHHE O .

HY)KHO BBIYUCIIUTE JOBEPHUTCILHBIC HWHTCPBAJIbl IJId OLHCHKH MAaTCMATHYCCKOI'O OXHWJIAHUA m
HOPMAJIBHOTO paclpeesieHnsl C Hale)KHOCThI0 0,95.

No Wcxonusie maHnabie
1 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 o =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 o =20 n =400
16 X =75,02 o=21 n=441
17 X =75,01 o =22 n=484
18 X =75,00 o =23 n=529
19 X =74,99 o =24 n=576
20 X =74,98 o =25 n=625

Kpartkoe onucanue u perjiaMeHT BbIIOJIHEHUS

KontponpHast padora 3 mo teme "Teopus BEpOSTHOCTEW M MaTeMaTH4ecKas CTaTUCTHKA"
BBITOJIHAETCS CTYIEHTAMHM CaMOCTOSITEJIbHO BO BHEAYIUTOPHOE BpeMs M JIOJDKHA OBITh C/aHa
MPEro/IaBaTeNlio Ha MpPOBEPKY A0 3a4€THOM Hexenw. Ha BbIMONHEHHE KOHTPOJIBHOM pabOThHI
otBoauTcs 18 yacoB. Homepa BapuaHTOB KOHTPOJIBHBIX 3324 OMPEAEIISIOTCS ¢ TOMOIIBIO TaOIUIIbI
1, mpruemM HOMep BapuaHTa KOHTPOJIbHOM 3a/1aun 1 HaXoAuTCs IO NepBoi OyKBe (haMUIIUU CTYICHTA;
HOMEp BapHaHTa KOHTPOJBbHOM 3a/aud 2 HAaXOAWUTCS MO MepBOM OyKBe MMEHU CTYAEHTa; HOMEp
BapHaHTa KOHTPOJIbHOM 3a7jauil 3 HaXOIUTCs 0 MEpBOii OyKBE OTYECTBA CTY/CHTA.




Tabmuma 1

BykBa A b B r )| EE | X;3 U K I
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Byksa M HIO | 0,4 I PY | CIO | T,III y ®,3 | X,II
Ne Bap. 11 12 13 14 15 16 17 18 19 20

[Ipu BBIOTHEHUH KOHTPOJIBHBIX Pa0OT HEOOXOAWMO CTPOTO MPHUACPKUBATHCS yKa3aHHBIX
HIWKe mpaBui. PaboTel, BbIMONHEHHbIE 0O€3 COONIOJACHUS STHX NPaBWI, HE 3aYUTHIBAIOTCS U
BO3BPALIAOTCS CTYEHTY Ul IEpepadOTKH.
1. Kaxxias kKoHTposibHAsI paboTa JOJKHA ObITh BBINOJIHEHA B OTJEJIBHOMN TETPagy B KJIETKY CHHUMU
WU YepHBIMU dYepHuiaamMu. HeoOXoauMo OCTaBisATh TOJIA IMUPUHOW 4 - 5 cM id 3aMedyaHuil
peLEeH3€eHTa.
2. B 3aronoBke paboThl Ha OOJOXKE TETpPaad JOJDKHBI OBITH SICHO HAIMCAHBI (aMUIIHS, UMS U
OTUECTBO CTYJEHTa, Ha3BaHUE IUCIUILIMHBI, HOMEP KOHTPOJIbHOM paboThl; 37€Ch K€ CIIEAyeT
yKa3aTh Ha3BaHUE y4eOHOTO 3aBEIEHHUS, JaTy OTCHUIKM paOOThl B MHCTUTYT U ajpec cTylaeHTa. B
KOHLIE pabOThI CIEAYET MOCTAaBUTh AATy €€ BBIIOJHEHUS U MOANKUCH CTYEHTA.
3. B paboTy n0omKHBI OBITH BKITFOUSHBI BCE 3a/1a4H, YKa3aHHBIC B 33JJaHUH, CTPOTO TI0 TIOJI0KEHHOMY
BapuaHTy. Pemenus 3aa4 Hao0 pacnojiaraTe B HOPSAKE BO3pacTaHUS UX HOMEPOB.
4. Tlepen penieHrneM Kaxa0H 3ajaud HaJ0 MOJHOCTHIO BhINKcaTh €€ yciosue. Ecnu ycnoBue 3agaun
uMeeT 0Oyl (OpPMYIHUPOBKY, TO, IMEpENuChIBasg €ro, cieayeT oOIiHue JaHHblE 3aMEHUTh
KOHKPETHBIMH, B3ATBIMM M3 CBOEro BapuaHTa. He cienyer mnpucTynaTh K BBIIOJHEHHIO
KOHTPOJIBHOTO  3aJaHusl, HE PEMMB JOCTATOYHOIO KOJMYECTBA 3aJa4 [0 MaTepuaiy,
COOTBETCTBYIOIIEMY ATOMY 33J1aHUI0. OMNBIT NOKA3bIBAET, YTO YAIll€ BCETO HEYMEHUE PEIINUTh Ty WU
MHYIO 33/1a4y KOHTPOJILHOTO 33/1aHU S BHI3BIBAETCS TEM, UTO CTY/ACHT HE BBIIOJHUII 3TO TpeOOBaHUE.
5. B mpopernien3upoBanHoil paboTe CTyAEHT AOHKEH UCIPABUTh OTMEUEHHBIE PELICH3EHTOM OLIMOKU
U YYECTh €r0 PEKOMEHAALMH U COBETHI. PelieH31H O3BOJISIOT CTYIEHTY CYAUTh O CTENIEHU YCBOEHUS
COOTBETCTBYIOILIETO pa3jiesia Kypca; yKa3plBalOT Ha UMEIOIIMECsS Y HEro MpoOeribl, Ha KellaTelbHoe
HampaBlieHHe paboThl; MOMOTAIOT CPOPMYIMPOBATH BOIMPOCHI JJIsi TOCTAHOBKH UX Tepen
MpernojjaBaTesieM. 3auTeHHbIe KOHTPOJIbHBIE PaOOThI MPEIbABISIOTCS CTYIEHTOM IIPH CAaue 3a4era
WJIM DK3aMEHa.

Kpurepum oueHkKu:
- OLIEHKA «3a4TEHO» BBICTABIIAETCS CTY/ICHTY, €CJIM IPAaBUIILHO BBINOIHEHO He MeHee 70 % 3amanuii;
- OLIEHKA «HE 3aYTEHO» BBICTABIISICTCA CTYJIEHTY, €CJIM IPaBUIIBHO BBINIOIHEHO MeHee 70 % 3aiaHuid.



7.3. OHeHO‘lHLIe cpeacrea AJisd l'lpOMe)KyTO‘lHOﬁ arrecralnum no MrToramM OCBOCHMUA

AUCHHUIIIMHBI

7.3.1. Bonnpocbl K NPpOMeKyTOYHOM aTTecTaluu

CemecTtp 3

Ne

i Bonpocsl k 3k3amMeHy

1 Kakue ypaBHeHust Ha3biBatoTCsl 1 depeHumranbHbiMu. [Iprmep.

2 Uto Ha3pIBaloT penieHreM audepeHnnanbHoro ypasHenus. [lpumep

3 Uto Ha3bIBAIOT HAYAJIBHBIMH YCIOBUSAMHE Ui tuddepentmansaoro ypasHenus. [Ipumep

4 UTto Ha3pIBaIOT OOMIMM pelieHrneM sl AU pepeHInanbHOro ypaBHEHHs (n-0Tro NopsiaKa)

) Teopema Komm o cymectBoBanuu pemieHuss Iud@depeHnInanbHoro ypaBHeHus 1-oro
opsiIKa

6 Huddepennmansapie ypaBHeHUs |-0T0 MOPSIKA M METOJIBI OTHICKAHUS X PEIICHUS:

7 Huddepenunanbabie ypaBHEHHsI 2-0T0 MOPSAIKA, TOMYyCKaloIue MOHKEeHHEe nopsaka 1-oro
THUIIA ¥ METOJI OTBICKAHUS UX PEIICHHUSI.

8 JudbdepenninansHpie ypaBHEHUS 2-0T0 MOPSIKA, JOMYCKAIONHE TOHIKEHHUE MOPSIAKA 2-0T0
THUIIA ¥ METOJI OTHICKAHUS UX PEIICHHSL.

9 Huddepenunanbabie ypaBHEHUS 2-0T0 MOPSIKA, JOMYCKAIOIINE TOHMKEHUE MOpsiiKa 3-ero
THUIIA ¥ METOJI OTBICKAHUS UX PEIICHHUSI.

10 | JIuneitnpie ogHOpoaHbIE nuddepeHnralIbHbIe YPaBHEHHUsI N-O0TO TMOPSIKA, CBOMCTBA €ro
peLICHUH.

11 | Crpykrypa obmiero pemenus JIOAY n-oro nopsiaka.

12 | Onpenenenve JIMHEHHOW 3aBUCUMOCTH (YHKIIUN. YCIIOBUS JUHEHHOW 3aBUCHMOCTH M
JIMHEWHON HE3aBUCUMOCTH IBYX (YHKITUH.

13 | Onpenenurens BpoHCKOTO 1 €ro cBOKCTBA.

14 | Jluneitnbie ogHOpoaHBIE D depeHIaTbHbIe ypaBHEHUS BTOPOTO MOPSAKA C IOCTOSHHBIMU
ko3 durnmentamu.

15 | CrpykTypa oOIIero pemeHusl JUHEWHBIX OJHOPOIHBIX MuddepeHInaTbHBIX YpaBHEHUS
BTOPOT'O HNOPSJKA C MOCTOSHHBIMU KO3 dullneHTaMu.

16 | Xapakrepuctuyeckoe ypaBHEHUE JUIsl JIMHEHHBIX OJHOPOAHBIX AUQQepeHInaTbHBIX
ypaBHEHUsI BTOPOTO MOPSAKA C OCTOSHHBIMH KO3 dUIneHTaMu.

17 | Bun o6miero perieHusi TWHEHHBIX OJHOPOAHBIX MU dEepeHINaTbHBIX YPAaBHEHUS BTOPOTO
Mopsiika € TOCTOSHHBIMU — KOd(pQHIMEeHTaMu A ClydyaeB, Korja  KOpHHU
XapaKTePUCTUYECKOTO YpaBHEHUS ICHCTBUTEIbHBIC PA3IMYHbIC YHCTIA.

18 | Bua o6miero perieHust TMHEHHBIX OJHOPOAHBIX MU (dEepeHIINaTbHBIX YPAaBHEHUS BTOPOTO
Mopsiika € TOCTOSHHBIMU KO3 QHIMEeHTaMu A CllydyaeB, Korja  KOpPHHU
XapaKTePUCTUYECKOTO YpaBHEHUS ICHCTBUTEIbHBIC OJIMHAKOBBIC YUCIIA.

19 | Bua o6miero peuieHus JUHEHHBIX OJHOPOAHBIX AU(QepeHnanbHbIX ypaBHEHHUs BTOPOTO
nopsiika € TMOCTOSHHBIMM ~ Kod3(duuumeHtamu  uig  cilydaeB, Korja  KOPHHU
XapaKTepUCTUYECKOI'0 YPABHEHHUSI KOMIIJICKCHBIEC YHCIIa.

20 | JIuneitHble HEOAHOPOAHBIE AU depeHIInalIbHbIe YpaBHEHUS N-0T0 MOPSIKa.

21 | CrpykTypa o0111ero pemeHust JJMHEHHbIX HEOJHOPOAHBIX AU depeHIInanbHbIX ypaBHEHUS n-
Oro MopsjKa.

22 | Meroa BapualuM MPOU3BOJBHBIX TOCTOSHHBIX JJISI OTBHICKAHHMSI YaCTHOTO peIIeHUs
JMHEWHOTO HEOTHOPOAHOTO TG PepeHIIMATBLHOI0 YpaBHEHUS BTOPOTO MOPSIKA.

23 |IlpaBas wacte cnoenuanbHoro Buaa JIHAY 2-oro mopsaka ¢ TOCTOSHHBIMHU
KO3 pUIIHEHTaAMHU.




24

Meton HeonmpeleneHHbIX KOA(MQGUIMEHTOB IS OTBICKAHUS YacTHOTO  PEIICHUS
HEOJTHOPOJHOTO JIMHEHHOTO A depeHnanIbHOr0 ypaBHEHHsI BTOPOTO HOPsIIKA C MPaBoOi
YaCThIO CNIEIIMAIBHOTO BUJA.

25 | llonstue unTerpanipHoi cymmoii ¢pynkuuu f(X,y) 3agannoil Ha iBymMepHoi obmnactu D

26 | JIBOWHOM MHTETPAI U €T0 TEOMETPUIECKUI CMBICIL.

27 | CBoiicTBa IBOWHOTO MHTETpaIa

28 | iBykpatHblii nHTerpan. CBOHCTBa IBYKPATHBIX HHTETPAJIOB.

29 | BeruucieHne JBOWHOTO UHTETpalia C IMOMOIIBIO TBYKPATHOTO.

30 | Beruucienne qBOWHOTO MHTETpalia B MPSIMOYTOJILHOM CHCTEME KOOPIMHAT.

31 | BeruucieHne JBOWHOTO MHTETpalia B TIOJSIPHON CHCTEME KOOP/IMHAT.

32 | Beruncnenue mioniaiei miockux Guryp u 00beMoB TeJl ¢ TOMOIIBIO IBOHHOTO HHTErpaa.

33 | Beruncienue Macchl INIACTHHKH, KOOPJIMHAT [IEHTPA TSHKECTH TIOCKOH (HUTYPBHI.

34 | llonsitne mHTErpasTbHON cyMMoH GyHKINM f(X,y,Z) 3alaHHON Ha TpeXMEpHOH 0bacTu

35 | TpoiiHO# MHTETpall, CBOMCTBA TPOMHBIX HHTETPAJIOB.

36 | TpoitHO# MHTErpas 1 ero GU3NIECKUH CMBICIL.

37 | TpexkpaTablii nHTerpas. CBOMCTBA TPEXKPATHOTO MHTETpAJIA.

38 | CBsi3p TPOWHOTO M TPEXKPATHOTO WHTETpaIa.

39 | Beruucienne TpOWHOTO HHTErpaja B MPSMOYTOJIBHOW CUCTEME KOOPIMHAT.

340 | Berunciienue TpOWHOTO MHTErpaia B IHJIMHIPHYECKUX KOOPIMHATAX.

41 | BeruncneHnue TPOWHOTO MHTErpasia B chepuuecKux KOOPAUHATAX.

42 | Beiaucienne o0beMa Telia ¢ IOMOIIBI0 TPOMHOTO HHTErpaja

43 | BeraucieHne Macchl Tejla ¢ MOMOINIBI0 TPOMHOTO HHTETpaia

44 | BeruucneHue KOOpAMHAT LIEHTPa Macc ¢ IOMOIIbI0 TPOMHOTO MHTErpaja

45 | Yto takoe uncioBoit psj. [lpumep. Uto Ha3piBaeTcst cymmoit psiaa. Kakoii ps Ha3pIBaeTCs
CXOJIIMMCes, KaKoH pacxoasimumcst. beckoHeuHas reoMeTpuyecKasi Iporpeccusi U ee CyMMma

46 | HeoOxoauMblil IpU3HAaK CXOJUMOCTH YHMCIOBOTO pAja. Kak ero MoKHO MCIOJIB30BaTh AJIS
UCCIIEIOBAHUS CXOAMMOCTH psijia

47 | ocraTo4Hble NMPU3HAKU CXOAWMOCTH DPSJIOB C IOJOXXKHUTEIbHBIMHM YJICHAMHU (CpaBHEHMS,
Jlamambepa, paauKaIbHBIA, HHTETpaIbHBIN). [Iprumepbl

48 | 3nakouepenyromuecs paasl. Teopema JleliOHMLA U €€ UCIIOJIB30BAHUE [T TPUOIINAKEHHBIX
BBIUMCJIEHUIN CyMMBI psiia

49 | 3nakonepeMeHHbIe psaabl. JlocTaTouHbIE MPU3HAKK CXOAUMOCTU. AOCOJIIOTHAS U YCIIOBHAs
CXOJIUMOCTh

50 | CrenenHoit ps. MHTEpBasl CXOAMMOCTH CTENEHHOTO psAla, pajnyc CXOJUMOCTH, KaK €ro
HAUTH

51 | Pagpr Teitnopa u Maknopena s gynkuuu f(x). [lpumepsr g Qyakmuit: cos(x), sin(x),
In(1+x), exp(x).

52 | Ucnonp3oBaHue psOB A BBIUUCIEHUH NPHONMKEHHbIX 3HAYeHUH (QyHKUUN U
OIpEJIeNIEHHBIX MHTErPaJIoB € 33JaHHOM TOYHOCTbHIO

53 | Tpuronomerpuueckuii pan. Koapdumuentsr Oypre, psin Oypbe 11 QyHKIUNA ¢ TEPUOIOM
2n

54 | Paznoxenue B pag Pypbe YETHBIX M HEUETHBIX MEPUOIMUECKUX QYHKIHUI

55 | ®yHkuMoHaIBHBIHN psia. O61acTh CXOIMMOCTH psijia.

56 | CBoMiCTBa CTENEHHBIX PSAIOB

57 | Ucnonb3oBaHue pAOOB Ui OTHICKaHWA MPUONMKEHHBIX pelleHuil auggdepeHnanbHbIX
ypaBHEHUN

58 | Ycnosue [upuxie mis GyHKIUU

59 | Ycnoue cxoaumoctu paaa Pypbe K QyHKIMHU, A1 KOTOPOH OH 3arucaH

60 | Koadduuuents Oypre, psg @ypbe 1is pyHkuuit ¢ neprogom T

61 | Paznoxenue B paa Pypbe Henepuo uuecKux QyHKIHMHA

62 | OproronanbHble Ha oTpeske [a; b] pyHKIMH




63 | ®opmyibl KOMOMHATOPUKH

64 | Yro Takoe wucnbiTanue, coobitue. Ilpumep. Kakue coOBITHS Ha3bIBAIOT CiIydailHBIMH,
JIOCTOBEPHBIMU, HEBO3MOXKHBIMU. [Iprmep

65 | Kakue coObITHS Ha3bIBAIOT HECOBMECTHBIMH, He3aBUCHUMBIMU. [Tpumep

66 | Yto Takoe cymMMa COOBITHI, Ipon3BeneHne coobituii. [Ipumep

67 | Kakue coOBITHS Ha3BIBAIOT MPOTUBOIIOJIOKHBIMU. [Tprmep

68 | Yro Takoe nojHas rpymma coobITuii. YTo Takoe 3eMeHTapHbIe UCXO bl HeTbITaHusl. [Ipumep

69 | Yto Takoe OTHOCHTENbHASI YAaCTOTAa COOBITHA, B UEM 3aKIIFOYAETCSI CBOMCTBO YCTOMYMBOCTH
OTHOCHUTEJIbHBIX YaCTOT, YACTOTHOE ONPEIEIIEHUE BEPOSATHOCTH COOBITHS

70 | Knaccuueckoe ormpeneneHrne BepoaTHOCTH coObitusa. Ilpumep. CBoiicTBa BEpOSITHOCTH
COOBITHSA

71 | YcnoBHas  BEpOSITHOCTb.  BeposTHOCTh  mpousBelneHHs  coOblTHH.  BeposiTHOCTB
IIPOM3BEACHUS HE3aBUCUMBIX coObITHH. [Tprmep

72 | BeposATHOCTH CyYMMBI HECOBMECTHBIX COOBITHI. BeposSTHOCTH CyMMBI COBMECTHBIX
coObITHil. [Ipumepsl

73 | TloBTOpHBIE He3aBUCUMBIC UcTbITaHus. Dopmyna bepaysum.

74 | AcuMnrtoTuueckue GopMyIIbI.

75 | CnyuaiiHas BenuuuHa. JIMCKpeTHbIE U HENpPepbIBHbBIE ClyyaliHble BeTU4YHHbI. [Ipumep

76 | 3aKOoH pacnpeeNeHus JUCKPETHOHN ciTydaiiHOM BenmuuHbl. [IprMep

77 | HucnoBble XapaKTEPUCTUKH CIy4ailHBIX BEJIMYUH (MaTeMaTH4YECKOe OKUJaHKe, JUCTIepCHs,
cpeJHee KBaJpaTHYecKoe OTKIOHEHNE). YTo OHU XapaKTepu3yIOT U KaKOBHI MX CBOMCTBA

78 | Kak HaiiTm MaTeMaTH4eCKOe OKUIAHNE M UCIIEPCHIO TUCKPETHON CITyYallHOM BEJTHMYUHBI

79 | OyHKUA pacnipenesieHust BeposTHocTed F(X) U MIOTHOCTh pacmpeneneHns BEpOsSTHOCTEMN
f(X) HEMpepBhIBHOH CITy4aiiHOM BETMYMHBI, MX CBOWCTBA

80 | Maremarnueckoe O)XKUAAHNE U TUCIICPCUS HEMTPEPHIBHOM CITydalfHON BEJTUYHHBI

81 | Kak HaliTH BEpOSATHOCTH MOMAJaHUS CIyYailHON BEIMYMHBI B 3aJIaHHBIA WHTEPBAN, €CIU
W3BECTHA TUIOTHOCTH pacipeaesieHus BeposiTHocTel f(x). UTo reoMeTpruiecKu BhIpaKaeT 3Ta
BEPOSITHOCTh

82 | HopmanbHblii 3aKOH pacnpezeneHus, rpaduk IUIOTHOCTH paclpeliesIeHusl, YUCIIOBbIE
XapaKTEPUCTHKHU

83 | Kak HaliTu BepOATHOCTb TOrO, 4YTO CiydaiiHas BEJIMYMHA C HOPMAJIbHBIM 3aKOHOM
pacripesie/ieHus] NMPUMET 3HAYeHUE MEHbILE 33/JaHHOrO Xi1; OOJIbIIE 3aJaHHOTO X2; Ha
HHTEpBaJIe (X1,X2) ¢ momomslo GyHakmuu Jlamaca

84 | I'enepanbHas ¥ BBIOOPOYHAsk COBOKYITHOCTH, Kakasi BBIOOpKA Ha3bIBAETCS PEIIPE3CHTaTUBHOM
U KaK €€ I0JIy4YUTh

85 | Kakue OLEHKM Ha3bpIBalOTCA HECMEIIEHHBIMHM, COCTOSATENBHBIMU. YTO  sBIIsETCS
HECMEIEHHOH OLIEHKOM MaT.0KUAaHusl, JUCIIEPCUU U KaK UX BBIYMCIHUTH 110 BEIOOPOYHBIM
JAHHBIM

86 | Kakas 3aBHCHMOCTb MEXJIy BEJIMUYMHAMM Ha3bIBAeTCs  CTATHCTUYECKOH, Kakas
KoppessiunoHHoH. Ilpumep Ha rpadukax pacceMBaHMsI

87 | JloBepHUTeNbHBIN HHTEPBAJ 11l BEPOSITHOCTH COOBITHS, MaT.0XKUJAHUS, TUCTIEPCHH.
7.3.2. Kputepuu U HOPMbI OLIEHKH

dopma
Cemectp NPOBEICHIsT Kpurepun n HOpMBI OLCHKH
NMPOMEKYTOYHOMH
aTTecTanuu
CryzneHT nostyumn 3a4€T 10 BCEM
3 OK3ameH «OTJIIMYHO» KOHTPOJIbHBIM paboTaM cemecTpa
U TIpU OTBETE Ha OWJIET €ro




Cemectp

dopma
NpoBeJeHUs
NPOMEKYTOYHOM
aTTecTauuu

KpuTtepuu u HOpMbI OLlEeHKH

COJICpYKaHUE PACKPBITO
MOJTHOCTBI0, MaTepUall U3JI0KEH
IrPaMOTHO, B OIIPEAEIEHHON
JIOTUYECKOH
MOCJIeI0BATEIILHOCTH, MPABUIHHO
UCIIOJIb3YETCS TEPMUHOJIOTHUS.
IlokazaHo ymeHue
WJUTIOCTPUPOBATH TEOPETHUECKUE
MOJIOKEHUS KOHKPETHBIMU
npumepamu. OTBET NMpo3Bydal
CaMOCTOATEIBLHO, 0€3 HaBOAAIINX
BOIIPOCOB, 33/1a4y OWJIeTa PEIIui
MPaBUIILHO M PAIMOHATIBHO.

«XOPOILIOY

CryzeHT moiydus 3a4€T 1o BCEM
KOHTPOJIBHBIM paboTaM ceMecTpa.
OTtBer Ha OMJIET YAOBIETBOPSET B
OCHOBHOM  TpeOOBaHUSIM  Ha
OLIEHKY "OTJIWYHO", HO TIPU ATOM
MOKET UMETh ClIeyIolue
HEJIOCTATKU: B U3JI0KEHUU
JOTYIIEHbl HEOObIHE TPOOEIHI,
HE  UCKa3uBLIME  COJEp)KaHHE
OTBETa; JIOMYIIEHbl  OAMH-IBA
HelouéTa, HCHpaBJIECHHBIE IO
3aMEYaHUI0 K3aMEeHaTopa

«YHAOBJICTBOPUTCIIBHO»

CryzaeHT nmoiydus 3a4€T MO BCEM
KOHTPOJIBHBIM paboTaM ceMecTpa.
[Ipu oTBere Ha OHIJIET HEMOJIHO

WIH HENOCJIEe0BaTEIbHO
PacKpbITO coJiep>KaHue
MaTepuaiga, HO IOKa3aHO oOlIliee
MOHUMAaHHe BOTIpOCa u

MPOJEMOHCTPUPOBAHBl  YMEHUS,
JOCTAaTOYHbBIE IS JalIbHEHIIEro
ycBoeHHsT Marepuana. Hwmenuch
3aTpyOHEHHS] WIM  JIOTMYIIEHbI
OIIMOKH B ONIPE/ICIICHUH TTOHSATHH,
UCIOJIb30BAHUU  TEPMMHOJIOTHH,
HCIIPaBIIEHHBIE TIOCIIE HABOISAIINX
BOIIPOCOB

CHCYHOBJICTBOPHUTCIILHO»

CTyleHT He MOJydus 3a4€T XOTs
Obl MO OJHOM M3 KOHTPOJBHBIX
paboT cemecTpa WM MPU OTBETE
Ha ouier HaOJII0JAt0TCA
cepbE3Hble TPOOEThl B 3HAHMSX
OCHOBHOTO MaTrepHalia U3y4eHHOU
IHACIUTUIMHEL, JOTTYIIEHBI
NpPUHIWIUATIbHBIE  OMMOKH B




Cemectp

dopma
NpoBeJeHUs
NPOMEKYTOYHOM
aTTecTauuu

KpuTtepuu u HOpMbI OLlEeHKH

BBIIOJTHCHUH 3aJIaHHi, HE
MPOJEMOHCTPUPOBAHbI 3HAHUS M
YMEHHS, JIOCTaTOYHBIC TS
JAIbHENIIETO YCBOCHHUS
Marepuaia




8.1. O6s3aTesbHAasI IUTEPATYypa

8. YueOHO-MeTOoAN4YEeCKOE U HH(POPMAIHOHHOE 0DecTieYeHHe TUCIIUTIHHbI

Ne
n/n

ABTOpr, COCTaBUTC/IN

3arsiaBue (3aroJioBoK)

Tun (yueOHuk, yuedHoe
nocooue, yaeoHo-
MeTOIHYecKoe mocooue,
MPaKTHUKYM, Ap.)

I'ox n3panusa

KoaunuecTBO B
HAY4YHOI
oudanoTexe /
HaumenoBanne 96C

Iumauges B.C.

Bricmiast maremaruka : yueonuk / B.C.
Iuna4ues. — Mocksa : UH®PA-M, 2019.
— 479 c. — (Boicmiee obpazoBanue). —
www.dx.doi.org/ 10.12737/5394. - Texkcr :
anekTpoHHbIH. - URL:
https://new.znanium.com/catalog/product/99
0716

VYueOHUK

2019

OBC
“ZNANIUM.COM”

Pxesckuii C.B.

Bricmas maremaruka : yueoHuk / C.B.
PxxeBckuii. - Mocksa : Uadpa-M ;
Znanium.com, 2018. - 814 c. - (Bsicmee
oOpazoBanue). - ISBN 978-5-16-107481-7
(online). - Tekcr : anextponnslii. - URL:
https://new.znanium.com/document?id=337
456

YyeOHuK

2018

9bC
“ZNANIUM.COM”

Hanunos FO.M.,
Kypbenko JI.H.,
HuxkonoBa I'.A.,
Huxonosa H.B., Hypuesa
C.H.; mon pen. XKyp6enko
JI.H. , Huxononoii I'.A. .

Maremaruka : yue0. mocooue /

I0.M. [lanunos, JI.H. Xyp6enko,

I'.A. HuxonoBa, H.B. Hukonoga, C.H.
Hypuesa ; non pen. JL.H. XKypOGenko,

I".A. HukonoBoii. — Mocksa : UH®PA-M,
2019. — 496 c¢. — (Bricmiee oOpa3oBaHue:
bakanaBpuar). - TeKcT : 3JI€KTPOHHBIMN. -
URL:
https://new.znanium.com/document?id=327
832

YyebHoe rocodue

2019

9bC
“ZNANIUM.COM”

Hertsapesa O.M.,
Kypbenko JI.H.,

MareMaTrka B IpUMepax | 3ajadax : y4eo.
nocobue / O.M. Jlertspesa, JIL.H.

YuyebHoe mocodue

2019

OBC
“ZNANIUM.COM”




Tun (yueOnuk, yueOHoe

KoanyecTBo B

Ne nocodoue, yae0Ho- HAY4HO
ABTOpBI, COCTABUTEIH 3arJsiaBue (3aroji0BoK) I'ox n3panusa
n/n MeToauUYecKoe mocooue, oudanoTeke /
NPaKTHKYM, Jp.) HaumenoBanue 36C
Huxonosa I'".A., Kypo6enko, I'.A. Hukonona, H.B.
Hukonosa H.B., Hypuesa | Huxonosa, C.H. HypueBa. — Mockaa :
C.H. NH®PA-M, 2019. — 372 c. — (Briciuee
obOpa3oBanue: bakanaspuar). - TekcT :
anekTpoHHsbI. - URL:
https://new.znanium.com/catalog/document?
1d=327833
8.2. lonoiHMTEILHAS JIMTEPATypa
Tun (yueOHHMK, yueOHOE Konnqecnio i
Ne nocooue, yueOHO- Hay:nou
w/n ABTOPBI, COCTABUTEIHN 3araaBue (3aroJi0BOK) METOIHYECKOE oCoBHe, I'ox n3nanusn oudamnoTeke /
npaKTHKYM, 1p.) HanmeHnoBanue
9BC
1 | Ky3nenos JL.A. COopHUK 3a/TaHHH 110 BBICIICH MaTeMaTHKE. Y4ebHoe nmocobue 2015 ObC
Tumnoseie pacueTs : yaeOHOe mocodue / “Jlanp”
JLLA. Ky3nenoB. — 13-e u3n., crep. —
Cankr-IletepOypr : Jlans, 2015. — 240 c.
— ISBN 978-5-8114-0574-9. — Tekcr :
ANEKTPOHHBIN // DIAEKTPOHHO-OUOIHOTeYHAS
cuctema «JIanpy : [caiiT]. — URL:
https://e.lanbook.com/book/4549 (nmata
obOpamenus: 25.10.2019). — Pexum
JOCTYMA: JUIsl aBTOPU3. TIOJIh30BaTENEH
2 | ®ununosa E.E., CepreeBa | Marematuka: Yue6Hoe nocodue / E.E. VYuebHoe nocodue 2015 OBC
J1.B., Cnob6oackas U.H. ®dununosa, /[.B. Cepreesna, “ZNANIUM.COM”
N.H.Cno6oackas - Bonorna: BUITD ®CHUH
Poccun, 2015. - 378 ¢.: ISBN 978-5-94991 -
312-3 - Tekcer : anexkrponnslid. - URL:




Tun (yueOHuk, yuedHoe

KoaunyecTtBo B

Ne nocooue, yaeoHo- HayH-Homn
ABTOpPBI, COCTABUTEH 3arsiiaBue (3aroJioBoK) I'on n3nanus onodauoTekxe /
n/n MeToAnYecKoe nocooue,
NpaKTHEYM, AD.) HaumenoBanue
P > AP 3BC
https://new.znanium.com/catalog/product/89
9484
3 | bermoycosa B. U., Bricmas maremaTrka. Yacts 1 : yueOHoe VY4ebHoe mocodue 2016 3BC
EpmaxoBa I'. M., nocobue / B. . benoycosa, I'. M. “IPRbooks”

Muxanesa M. M. [u ap.].

EpmakoBa, M. M. Muxanesa [u ap.]. —
ExarepunOypr : Ypanbckuil GpenepanbHblii
yauBepcureT, DbC ACB, 2016. — 296 c. —
ISBN 978-5-7996-1779-0. — TekcrT :
ANEKTPOHHBIN // DAEKTPOHHO-ONOIMOTEYHAS
cuctema IPR BOOKS : [caiit]. — URL.:
http://www.iprbookshop.ru/65920.html
(mara o6pamenus: 25.10.2019). — Pexum
JIOCTYTIA: JUIsl aBTOPU3HUP. M0JIb30BaTENeH




8.3. Ilepeuennb nmpogeccHOHAIBHBIX 0a3 JAHHBIX M MH()POPMANMOHHBIX CHPABOYHBIX
cHCTEM

- Web of Science [DnekTpoHHbIN pecypc] : MyIbTHIUCHUIUIMHAPHAS pedepaTHBHas Oa3a
naunbix. — Philadelphia: ClarivateAnalitics, 2016— . — Pexwum noctymna : apps.webofknowledge.com.
— 3ary. ¢ ’kpana. — 3. pyc., aHIIL.

- Scopus [Dnekrponnsiii pecype] : pedeparuBHas 0a3za manubix. — Netherlands: Elsevier,

2004— . — PexxuM goctyma : scopus.com. — 3ari. ¢ 3kpaHa. — f3. pyc., aHrIL

- Elibrary [DnexTponHsiii pecypc] : Hay4Has 3JIeKTpoHHasi Onbnmoreka. — Mocksa : HOB,
2000— . — Pexxum nocryma : elibrary.ru. — 3ari. ¢ skpana. — S3. pyc., aHrI.

- Springer Link [DnekrponHslit pecypc] : [0a3a mannbix|. — Switzerland: SpringerNature,
1842— . — Pexxum poctyna : link.springer.com. — 3ari. ¢ skpana. — f3. aHri.

- Science Direct [DnexkTpoHHBIH pecypc] : KOJUICKIHsS 3JIEKTPOHHBIX KHUT H3/aTeIbCTBA
Elsevier. — Netherlands: Elsevier, 2018— . — Pesxxum moctyma : sciencedirect.com. — 3arit. ¢ skpaHa. —
3. aHr.

- NEICON [DnexTpoHHBI pecypc] : 27eKTpOHHAs HH)OPMAIHS | apXUB HAYYHBIX )KYPHAIIOB.
— Mocksa : HOUKOH, 2002— . — Pexxum goctyna : neicon.ru/resources/archive. — 3ari. ¢ skpaHa. —
3. pyc., aHrI.

8.4. [lepeyeHb MporpaMMHOro odecrnevyeHust

Ne PexBU3UTHI JOrOBOpa
HaunmenoBanue IO A N P
n/n (nata, HoMep, CPOK JAeiCTBHS)
1 Windows OeccpoyHas
2 Office Standart OeccpouHas

8.5. Onucanue MaTepHaJIbHO-TEXHMYECKOI 0a3bl, HEOOXOAMMOI I OCYIEeCTBJIEHUS
0o0pa3oBaTeIbHOIO NMpolecca Mo JUCHUIINHE

HaumeHoBaHue 000PYA0BAHHBIX Y4eOHBIX

Ka0OMHETOB, JIa00paTOPHUii, MACTEPCKUX H

Ne Jp. 00beKTOB J1JIsl IPOBeIeHU s

n/n | NPaKTHYeCKUX U JA00PATOPHBIX 3aHATHIA,
NOMEIEeHUH /I CAMOCTOATEILHON

padoThl o0yyarommxcs (HoMep ayAMTOPUM)

IlepeyeHb OCHOBHOIO 000OPY10BAHUSA

YdeOHast ayaiuTopus Ui poBeaeHUs 3aHsITUH | CTONBI YYEHUYECKHUE JBYXMECTHBIE |
JIEKIMOHHOTO TUMA. YueOHas ayAuTOPHs AJsS | TPEXMECTHBIE (MOHOOIIOKH) ,CTOJI
MPOBEACHUST 3aHATUH CEMHUHAPCKOTO THIIA. | TIPENOIaBaTeIbCKUA, CTY
YueOHast  ayauTopusi AN KypCOBOTO | MPENoAaBaTeNbCKUN, JOCKa ayIuTopHas
{ | MPOEKTHpOBAHHS (BBITIOJIHEHUSI  KYPCOBBIX | (MeJoBas)

pabort). YueOHas ayauTopus JUisl TPOBEACHUS
TPYIIOBBIX " WH/IUBUTyaJIbHBIX
KOHCyNbTallMi. YueOHas ayauTopus IS
MPOBEJICHUS 3aHIATUNA TEKYIIET0 KOHTPOJS U
npoMexyrounoii arrecrarmu. (I'-440).

VYuebHas ayauTopus Juid npoBeeHus 3aHaTuil | CTOabl  ydeHHYecKue JIBYXMECTHBIE
JIEKIIMOHHOTO THMA. YueOHas ayauTopus s | (MOHOOJIOKH) , CTOJI MpErnojaBaTelbCKUH,
IIPOBEJICHUS 3aHATUM CEMMHAPCKOTO THUIMA. | CTYII IIPENoJaBaTeNIbCKUM, J0CKa
2 VYuebHass  ayauTopuss  JUIA  KYpPCOBOTO | ayAMTOpHAas (MelIoBas)

MIPOEKTUPOBAHUSA  (BBIMIOJHEHUS KYPCOBBIX
paboT). YueOHas ayauTOpus il IPOBEICHUS
IPYIIOBBIX " VH/IMBUTyaJIbHBIX
KOHCYNIbTallMil. YueOHas ayauropus s




n/n

HanmeHnoBanune 000py/10BAHHBIX Y4eOHBIX
Ka0UHEeTOB, JJa00paTOPHii, MACTEPCKHUX H
Ap. 00bEKTOB /IJIsl IPOBEACHUS

. ITepeyeHb 0CHOBHOTO 000PY/A0BAHMA
NPAKTUYECKUX U JIA00PATOPHBIX 3aHATHH,
MOMeIIEeHUH VISl CAMOCTOATEIbHOM
padoThl o0yuaumxcs (HoMep ayaAuTOPUN)

MPOBEJICHUS 3aHATHH TEKYLIEro KOHTPOJIS U
npomexyrouHoii arrecrarmu (I-409).

[lomemienne a8 CcaMOCTOATENbHONW pPabOThI

CTOJIBI y4EHHUYECKHE, CTYIIbS YICHUYCCKHUE,
crynentoB (I'-401).

IIK ¢ Bpix00M B ceTb MHTEpHET
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