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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, TIOATOTOBKAa K M3YyYEHHI0O U TPUMEHEHHI0O MaTeMaTUYeCKUX METOJI0OB B
po(heCCHOHATTLHOM JIeATENHHOCTH, K CaMOCTOSITEIBHOMY HM3yYEHUIO TeX pa3JlelioB MAaTEeMaTUKH,
KOTOpBIE MOTYT MOTPeOOBAaThCS JOMOIHUTEIHHO B MPAKTUYECKOW M HMCCIEAOBATENbCKON pabdoTe;
dbopMUPOBaHHE  MAaTEMaTHYECKOTO, JIOTUYECKOTO W alNTOPUTMHYECKOTO  MBIIUICHHS U
MaTeMaTUYeCKOl KyJIbTyphl OaKaiaBpa.

2. Mecto nucuumiuabl B cTpykrype OIIOITI BO

HI/ICHI/IHHI/IHLI U IPaKTHKH, Ha OCBOCHHH KOTOPLBIX 6a3preTc;I JaHHass AUCHUIIIIMHA:

"Beicmast maremarnka 1".

I[I/ICIII/IHJII/IHI)I " OpPaKTHUKH, JJI1 KOTOPBIX OCBOCHUC I[B,HHOfI JUCHUITIINHBI H€O6XOIII/IMO KakK

npeamecteyromiee: "Boicmias matematuka 3", "OCHOBBI JAMCKPETHOM MAaTEMATHKH W JIOTUKH ",

n

"Beegenne B aHann3  JAaHHBIX ",

" "

MoaenupoBaHue ¥ OPOTHO3MPOBAHUE COIMHAIBHO-

JKOHOMHMYECKHUX Iporeccos .

3. Iliianupyemble pe3yJbTaThbl 00y4eHUst

dopmMupyemsbie U
KOHTPOJIUpYeMble
KOMIETEeHIHH
(Ko 1 HAMMEHOBAHUE)

NHaukaTopbl JOCTHKEHUAS
KOMIIEeTeHIN I
(Ko ¥ HAMMEHOBAHUE)

IInanupyemble pe3ybTaThl
o0yueHust

OIIK-1. Cnocoben
PUMEHSTh
C€CTCCTBCHHOHAYYHEBIC U
0O0IIenHXEHEPHbIE
3HaHUuA, METOAbI
MaTeMaTHYECKOTr0 aHaIn3a
" MOJCIIMPOBAaHUA,
TEOPETHYECKOTO U
SKCIICPUMCHTAJIIBHOT'O
UCCIIEZIOBAaHHS B
npodecCHOHANBHOM
JIeSTEIbHOCTH

3HaTh: OCHOBHEIE MOHATHUS
9JIEMEHTApHONH MaTEeMAaTUKU M METO/IbI
MaTeMaTUYECKOI0 aHa/In3a
HEOOXOIUMBIE JJIs PeIIeHUs
poeCCHOHABHBIX 3a]1a4

YMeTb: BBISIBIATH
€CTECTBEHHOHAYYHYIO CYIITHOCTh
TEXHUYECKUX U TEXHOJIOTUYECKUX
po6JieM U mpoecCHOHATBHBIX
3a/1a4, IPUBJIEKATh JUIsl X PELICHUS
COOTBETCTBYIOIIMA MAaTEMATHYECKUMN
anmnapar

BrameTs: HaBBIKaMU UCTIOJIB30BAHUS
OCHOBHBIX 3aKOHOB 3JIEMEHTApPHOMI
MAaTeMAaTUKHU B PEIICHUH
npoeccHoHaNbHBIX 3a7a4




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

Bun

DopMBbI TEKYLLET0

(yHKIIUN OHON

[IEPEMEHHOMN

N HanmeHnoBanMe TeM 3aHATHI Oo0bem, KOHTPOJISA
Moayas (pa3aes) | y4eOHOM . CemecTtp banasl | UHTEpaKkTHB, 4.
DaGOTHI (yueoHoOii padoThI) 4. (HanMeHOBaHM e
OLIEHOYHOI'0 CPeACTBA)
Monys 5. Jlek 1 3aga4u, IPUBOIAIINE K TOHATHIO 3 2 - -
JlnddepennunanpHbie IIPOU3BOJHOMN, IIpaBUiIa
MCUYUCIICHUS mubdepeHIMpoBaHUS QYHKIIHH.
(byHKINN OHOH ITonsitne @HII. YacTHble IpOU3BOAHBIE U
MepeMEeHHON b depeHIrabl IepBOro MopsiKa
Monys 5. Ip1 Haxoxpaenue npousBogHON QyHKIUH, 3 2 - -
JlnddepennunanpHuble 3a/laHHBIX SIBHO, HESIBHO,
MCYHCIICHUS napamerpuuecku. Jlorapudmuueckoe
(byHKINN OHOM muddepentmponanue. [Tonstue
[EPEMEHHON muddepenimana GyHKIUH.
[Tpon3BOIHBIE BBICHIUX TTOPSIKOB.
JuddepeHnunansl BBICIINX MOPSAIKOB.
Monynb 5. Cp HccnenoBanue QyHKIMM IPU MOMOILN 3 20 - -
Jlnddepenunanbuble IIPOU3BOTHOM.
VCUUCIICHUS
(YHKITUN OHON
[EPEMEHHOMN
Monyns 5. Cp [Iposepsiemoe 3aganue 1 nmo teme 3 21 - - [IpoBepsiemoe 3amanue 1
JlndpdepeHnnaabHbIg "IuddepeHnranbHble UCUUCTCHUS 110 TEME
MCUYMCIICHUS byHKIMM OHOM epeMeHHon" " luddepennmanbHbIe

pcuyrcieHus: QyHKIMI
0JIHOM TIepeMeHHOM1"




DopMBbI TEKYLLET0

KOMIIJIEKCHBIMHU YU CJIaMU

B . HaumeHoBaHuMe TeM 3aHATHI Oonbem, KOHTPOJISA
Moayas (pa3aes) | y4eOHOM . CemecTtp banasl | UHTEpaKkTHB, 4.
DaGOTHI (yueoHoOii padoThI) 4. (HanMeHOBaHM e
OLIEHOYHOI'0 CPeACTBA)

Monyns 6. IIp 2 [Ipumenenue nuddepennmana k 3 2 - -
DyHKINUH npuOMMKEHHBIM BhlUMcieHusAM. [IpaBuna
HECKOJIbKUX Jlonurans. [IpousBoaHblie u
[EPEMEHHBIX mQepeHIratbl BBICIIAX MTOPSIKOB

OHII. IuddepenuupoBanre HESIBHOM

(GYHKIHH.
Monyis 6. Cp @OYHKIMH HECKOJIBKUX ITEPEMEHHBIX. 3 20 - -
DyHKIUU [TpousBonHble u tuddepeHma.
HECKOJIBKUX [TpuGimKEHHBIE BEIYUCIICHHUS.
EepPEMEHHBIX KacarenbHast 1 HOpMasb.
Monyis 6. Cp [TpoBepsiemoe 3aanue 2 1Mo TeMe 3 21 - - [IpoBepsiemoe 3amanue 2
DyHKINUH "@YHKIIMY HECKOJIBKUX NTEPEMEHHBIX " 1o TeMe "DyHKIun
HECKOJIBKUX HECKOJBKUX
[IEPEMEHHBIX [IEPEMEHHBIX "
Monyns 7. Ip 3 [ToHATHE HEOTIPEIETICHHOTO HHTETpAaIA. 3 2 - -
HeomnpeneneHHsit HenocpencTBeHHOE UHTETPUPOBAHUE.
WHTETPaJ. WHTEerprpOoBaHue 1O YacTsM.
OnpeneneHHbIH WHTerpupoBaHue TPUTOHOMETPUUYECKUX
VHTETPall ¢yukuuii. UuTerpupoBanue

palMOHATBHBIX (YHKIMN U Tpobeit
Monyisb 7. Jlek 2 ITonsiTHE ONPENEIIEHHOTO UHTErpasa. 3 2 - -
Heonpenenenusbiit ®opmyna Herotona-JleitOnmiia.
MHTETpaJl. WHTerpupoBaHue Mo ICTaHOBKOM,
OrnpeneneHHbIi WHTErpupoBaHue 1o yactam. [lonarue
MHTErpal KOMILJIEKCHOTO Yncia. JledcTBus Hax




DopMBbI TEKYLLET0

MEPEMEHHOT'O

B . HaumeHoBaHuMe TeM 3aHATHI Oonbem, KOHTPOJISA
Moayas (pa3aes) | y4eOHOM . CemecTtp banasl | UHTEpaKkTHB, 4.
DaGOTHI (yueoHoOii padoThI) 4. (HanMeHOBaHM e
OLIEHOYHOI'0 CPeACTBA)
Monyns 7. Cp Heonpenenennprit muHTErpa. 3 20 - -
HeonpeneneHubii Omnpenenennbiii uaTerpai. Mx
MHTETpaJl. BBIUMCJICHHE METO/IaMH TO/IBEJICHUS 10T
OrnpeneneHHbIi muddepeHIma, moaCcTaHOBKH, IO
MHTErpal yactaMm. HecoOCTBeHHBIH HHTErpat.
Monyns 7. Cp [IpoBepsiemoe 3aganue 3 1Mo TeMe 3 21 - - [IpoBepsiemoe 3aganue 3
Heonpenenenubiin "HeonpenenéuHplil HHTETpaJl. 10 TEME
WHTETPAlL. Onpenenéuublii uHTErpan’ "Heonpenenéuublii
OnpeneneHHbli VHTErpall.
MHTErpai OnpenenéHubii
uHTerpan”

Monyns 8. Teopus |IIp 4 Beruncienue HecOOCTBEHHOTO 3 2 - -
b yHKIMH MHTEerpaja. Berauciienue miomanen
KOMIIJIEKCHOTO IUIOCKUX (UTYP B JIE€KAPTOBBIX
MEepPEMEHHOTO KoopanHaTax. Berancienne o0beMoB Tel

MO TMJIOMIAISIM TTapAIIEIbHBIX CEYCHHH.

[TonsTHE QYHKIINH KOMIUIEKCHOTO

nepeMeHHoro. [Ipenen u HenmpepbIBHOCTh

¢yHk. OCHOBHBIE JIEMEHTapHbIE

(GYHKLINU KOMITJIEKCHOTO IIEPEMEHHOTO.
Monyns 8. Teopus |Cp KomruiekcHble uncna, J1eHCTBUS Hal 3 20 - -
(b yHKITIT HUMH. OYHKIUS KOMIUIEKCHOTO
KOMILJIEKCHOTO NEPEMEHHOT0. AHAIMTHYECKUE (PYHKIUH.
HEepPEMEHHOI0 Ycenosug Diinepa-Jlamambepa.
Monyins 8. Teopuss |Cp [Iposepsiemoe 3aganue 4 no Teme 3 21 - - [IpoBepsiemoe 3ananue 4
byHKIUU "Teopust pyHKIIUN KOMILIEKCHOTO o Teme "Teopust
KOMILJIEKCHOTO epEeMEHHOT0" (YHKIIMN KOMITJIEKCHOTO

[epeMeHHoro"




DopMBbI TEKYLLET0

B . HaumeHoBaHuMe TeM 3aHATHI Oonbem, KOHTPOJISA
Moayas (pa3aes) | y4eOHOM . CemecTtp banasl | UHTEpaKkTHB, 4.
(yuedoHoOl padoTHI) u, (HauMeHOBaHuUe
padoThI

OLIEHOYHOI'0 CPeACTBA)

ITA [IpomexxyTounas arrecramus (3a4€T ) 3 0,25 - -

Kontponp |3auér 3 3,75 - - Bomnpocsr k 3auéty NoNe
1-56

Hroroe:; 180 -




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

Hucuummna "Beiciias maremaTtnka 2" peanu3yercs ¢ INPUMEHEHHEM JHCTAaHIIMOHHBIX
00pa30BaTeNIbHBIX TEXHOJIOTUH.

CamocrosTenbHass paboTa CTYIEHTOB TPEAyCMAaTPHBAET BBINOJHEHHE 3aJaHuld K
IPaKTUYECKUM paboTaM, IPOBEPSIEMBIX BPYUHYIO [10 TEMaM Kypca, U3y4eHHe MaTepuasoB JEKIHM,
00pa310B pelIeHMs] IPAKTUYECKUX 3a/IaHUH, BHIIIOJHEHUE 3aJaHUN 11 CAMOKOHTPOJIS.

6. Meronnyeckue yKa3aHus M0 OCBOEHHIO U CIUTIIHHbBI

OCHOBY TEOpPETHUYECKOr0 OOyYEHHUsS CTYAEHTOB COCTaBISIOT JIEKLMU, B XOAE KOTOPOH
Iperno/iaBaTesb U3j1aracT OCHOBHBIC, HanOoJIee CI0KHBIC TIOHSATHS TEMBI, a TAKXKe CBSI3aHHbIC C HEl
TEOPETUYECKHE M IPAKTUYECKHE MPOOIeMbl, NaéT PEKOMEHAALUHU Ul IPAKTUYECKOTO 3aHATUS U
YKa3aHHU JUIsl BBIIIOJHEHUS] CAMOCTOATEIbHOU PadOTBhl.

B Xxopme neKkUMOHHBIX 3aHATUH oOOydarouieMycsi HEoOXOAMMO BECTH KOHCIEKTHPOBAHUE
yuyeOHOTO MaTepuana, oOpamas BHHMaHHE Ha (HOPMYIHPOBKH, PACKPBHIBAIOIINE COJCPKAHHE
u3yyaeMol nucuuminHbsl "Beicias matemaruka 2", JKenaTeabHO OCTaBIATh B paOOYMX KOHCIIEKTaX
MOJIsi, HAa KOTOPBIX JeJaTh IOMETKH, MOMYEPKUBAIONIME OCOOYI0 BaXKHOCTh TE€X WM HHBIX
TEOPETUYECKUX IOJIOKEHUM.

CamocrosiTenbHass paboTa CTYJEHTOB SIBJISIETCS Ba)KHBIM BMJIOM Y4€OHOW AESITEIbHOCTH.
CamocrosTenbHas paboTa BBINONHAETCS BO BHEAYIUTOPHOE BpeMsl [0 3aJaHUI0 U IpH
METOJAMYECKOM PYKOBOJICTBE MPEIOIaBATENs], HO 0€3 er0 HEMOCPEICTBEHHOTO YUaCTHS.

B npomnecce camocrosiTenbHON paboThl CTYIEHT MPUOOpPETaeT HABBIKUM CaMOOpPraHM3alluy,
CaMOKOHTPOJIS, CAMOYIPABJIEHUS U CTAHOBUTCSI aKTUBHBIM CaMOCTOSITENIbHBIM CyObEKTOM y4eOHOM
JESATEIIBHOCTH.

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

Ha npaxkTudecknx 3aHATHAX CTYIEHTHI PEIIAIOT 3a/1a4y I10J PyKOBOJICTBOM IIPENOJAaBATEIS.
[TpakTudeckue 3aHATHSA TOCBSILEHBl M3YUYEHUIO HanOoJee BaXKHBIX U CIOXKHBIX TeM YueOHOH
JUCLHUIIJIMHBI U CITY’KAT JUIsl 3aKPEIICHUs H3YYEHHOTIO MaTepHraa.

BaxHbIM KpUTEpHEM YCBOCHHS TCOPUU SBIICTCS YMEHUE PEIIATh 3aJa4d Ha IIPOWIECHHBIN
matepuan. Ilpu pemeHun 3amad HYKHO OOOCHOBATh KaX/AbI JTalm pelIeHUs, HCXOIsi U3
TEOPETUUECKUX ITOJOKEHUN U3y4aeMOoro Kypca. ECii CTylIeHT BUAMT HECKOJIBKO ITYyTEH PELIEHHUs,
TO OH JIOJDKEH CPaBHUTb HMX M BbIOpaTh caMblii pallMOHAIbHBIN. PemieHue 3agau ¥ mpumepos
clefyeT u3Jarath MOApPOOHO, BBIYMCIEHUS pacnojaraTb B CTPOTOM HOpsAKe, OTAeNss
BCIIOMOTaTeJIbHbIE BBIYMCIIEHUSI OT OCHOBHBIX. [10ydeHHBIN OTBET clieayeT NpoBepsTh criocodaMu,
BBITCKAIOIIMMU M3 CYyIIEeCTBAa NAaHHOM 3afaud. PerieHue 3amad Ompenesi€HHOrO THUIA HYXKHO
MPOJOJKATH IO MPUOOPETEHNUs TBEPIBIX HABBIKOB B PEIICHUU.

Bo Bpems wu3ydeHHMs MOy CTYIEHTBI CaMOCTOSITENIBHO BO BHEAYJIUTOPHOE BpeEMs
BBIIIOJIHSIIOT TIPOBEPSAEMOE 3aJaHWE W CHAKT €ro IpernofaBaTeIl0 Ha IMPOBEPKY 10 3a4ETHOU
Henenu. [IpoBepsieMoe 3ajaHuMe JOJDKHO OBITh BBINOJHEHO AaKKypaTHO, IIOCJIEIOBATENbHO,
000CHOBaHUE PELIEHUS] U OTBET 0053aTeIbHBI B KaXI0M 3aJJaHHH.

Ha 3auére BbIACHAETCS, NpEXIEC BCETO, OTYETIMBOE YCBOECHHE BCEX TEOPETUYECKUX U
IIPAaKTHUYECKUX BOIPOCOB NPOrpaAMMBI M yYMEHHME IPHUMEHSATH MOJYYEHHBIE 3HAHUS K PEIICHUIO
npakTUdeckux 3amad. OmnpeneneHusi, TEOPEMBbl, MpaBUia JOJDKHBI (OPMYIMPOBATHCS TOYHO U C
MOHMMAaHHUEM CYILECTBA JIeNa; pelIeHNue 3a/1a4 B MPOCTEHIINX CIydasiX TOJKHO BBIOJHATHCSA 0€3
OMOOK M YBEpEHHO; BCsKas NHUCbMEHHas W rpaduueckas paboTa JODKHA OBITH CjelaHa
aKKypaTHO U 4€TKO. TOJbKO NpHU BBINOJIHEHWH ATHX YCJIOBHM 3HAHHUS MOTYT OBITh IpPU3HAHBI
YJIOBJICTBOPSIOIIMMHU TPEOOBAHUSM, PEABSBIAEMBIM IIPOTPAMMON.

IIpy moaroroBke K 3a4€Ty CTYIAEHT NOJDKEH IMOBTOPHO M3Y4YMTh KOHCIEKTHI JIEKIUN WU
PEKOMEHIOBAaHHYIO OCHOBHYIO U JIOIIOJHUTEIIBHYIO JINTEPATypy, IPOCMOTPETh PELICHUSI OCHOBHBIX
3a[a4, PEIIEHHBIX CAMOCTOSATENBHO U HA IPAKTUYECKUX 3aHATUAX, A TAK)KE COCTABUTH ITMCbMCHHBIE
OTBETHI HA BCE BOIIPOCHI, BHIHECEHHBIE HA 3a4ET.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Cemectp Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH HaumeHoBanue
(WJIK ee 4acTH) OLIEHOYHOI0 CPeACTBA
[IpoBepsiemoe 3ananue 1 o Teme
3 OIlK-1 "luddepeHnnanbHbIC UCUUCTCHUS
(GYHKIMM OHOM IepeMeHHON "
3 OIK-1 [IpoBepsiemoe 3aanue 2 1o TeMe

"MOYHKIMN HECKOJIBKUX MIEPEMECHHBIX "

[IpoBepsemoe 3aganue 3 1Mo Teme
3 OIlK-1 "HeonpeneneHnuplii unTErpa.
OnpenenéHHplil UHTErpal

[IpoBepsiemoe 3aanue 4 1o Teme

3 OIlK-1 "Teopust GyHKIUU KOMIUIEKCHOTO
ePEeMEHHOT0'"
3 OIIK-1 Bomnpocs! k 3auéty NeNe 1-56

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

7.2.1. IIpoBepsiemoe 3aganue 1 mo reme

" Inddepennuanbubie ncuncaeHus GYHKIINM OAHON NepeMeHHOoM "
(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

Tunosble npuMepsbl 3a1aHUMI

3anayva 1
Haiiti mponssonubie y' = ? JaHHBIX (QYHKINHA, UCTIOJIb3Ysl paBUia BIYUCICHUS
X
MMPON3BOAHBIX.
Howmep
Bap. OyHKIMU
3] 9a3x 5 6 X x Y

a) y=\V2e"-22+4+In"4x; 0) xy=arctg—; B) y:(xe) ;

1 y
r) y=e2cos3x; z:)y::{/?—l_xz+sin3x;
1+X
oy 2
9 a) y=+/In x+1+|n(\/§+1); 6) nx+e *=xy;  B) y=(+log, x);
r) y =arctg(sin x)+sin xIn cos x ; n) y=arctgln 3x;
2
3 a) y=E+1-in| TYXEL L gy gy 1)
X
r) y =21 (1-arccos3x)’; 1) Y =3sin 2xcos? X +sin® x;

xarcsin x 2 2 2 2 Vx4

4 a) y=—————+INV1-X"; 0) X" +2xy+y° —4x+2y-10=0; B) y=(1+X ;
— (L)




Howmep

Bap. OyHKIMU
- xP-1 . 1 ., : _
r) y=arcsin ——; 1) y=Inarcsin x+§ln x+arcsin In x:
X
a)y—ﬁarctg\/_ 1I X—+1 6) X' —xy+y*=e*; B) y= (1+5X)X
> X
r) y =arcsin ;1) y=Inxlgx—-Inalog, x
V1+x?
1 X 1 cosx
=ZIhtg=-= ; 0) arctg(x+y)+x°y=e’; lg x)"™:
6 a) y=5intgo —2 =55 6) arctg(x+y)+x’y 8) y =(lg x)
2
r)y= InX3x; Y] y=(x2—2x+2)e4xz;
VX +a’ +x . !
a) y=Ih————; 0) tgy=xy+Inxy; B)y:smﬁxz;
7 e x o ¥

r) y=2xsin x—(x2 —2)cosx; ) y = /arctgx —(arcsin x)’;

2

a)yzﬁ,/xz_az_%In(xh/xz—az); 6) cos’(x+y)+e¥=x; B)

8 2

y—(x2+4)xfz; r) y=(3—25in 4x2)5; 1) y=vxet+x;

3 X +1 1 x-1 1 X=y 2 \Inx
:—I I —_ . 6 3:_. =1 X
; a)y 4n _1 2 X+1+2arct93x, )y +y’ B) Y (+e )
r) y=~/1+arcsin x ; ) y=3sin? x+COS .
. a) y:—ZSiiZXHnthx; 6) Y’ :xy+ln¥; B) y =[x
r)y= (x+ij ) y=sin(x2—5x+4)+tg§.
2 .
a) Y = 244X + ——; 6) y=(e“*+3); ®) y=Insin(2x+5);
1 VX3 +x+1 ( )
ny=x"; 2 tg(ij:
X
o y=xV1-x2; 6 y=28NX. 4 y=arctge®;
12 COS X
1
r) Yy =X*; n) X—Yy+arctgy=0;
1+ x2 . T3y
X o) y= ; =arcsin v1—3X;
13 a) y= 1% )Y 19°2x B) Y
ny=x" n) y-sin x =cos(x —y);
3+6x i m
14 a) y= ; 6) Y =SIN X—XCOSX; B) y=X"InX;

J3—4x+5x%




Howmep

Bap. OyHKIMU
ry=x" 1) Y arctg (5};
X y
'y X 6 y sin? x vy xIn x
a = = B S
15 a2 —x2 2 +2c0s” X x—1
r) y = (arctgx)""; 1) (eX —1)-(ey —1)—1=O;
a) y = ! +5x% +1; 6) y:2tg3(x2+1); B) y = 3V
16 \/X2 +1
y
r) y:(arctgx)x; ) y2x=ex;
1+ x° 1, X
=3 : 6) y=—tg“x+Incosx; =arctg——————;
17 R 1—X2 )y Zg B) Y gl+ /1_X2
r)y=(X+X2)X; m X° —y°® +3axy=0;
a) y=33‘/x5+5x4—§; 6) yzln‘/l_s!nx; B) y=arctg(tgzx);
18 X 1+sinx
ny=@6nx)"; mx-y+a-siny=0;
a) ¥ =58/x> + X+ ! 6) y=2"e"* )Y aresinx
= — = 5 B = y
19 X V1-x?
r)y =(cosx)"; n Iny =arctg (ij;
y
a) y=Vx*+1+3¥+1; o) y:%tg3x—tgx+ X
20
3-X X2
B) Y = arctgy Mt r) y =(cosx)* ; m Xx—y+e’arctgx=0;
3amaua 2
Haiitu npenens! pyHKIMiA ¢ momolipo npasuia Jlonurans.
H;;\Efp [Ipenensr
. 1-cos’x __Insinx L, 4
a)lim : ; 6) lim ——; B) lim e“'tg—;
1 20 X + sin2x x->nf2 (Zx - 7r) X X
oy lim (x +2)"™
a)lim cos mx—zcos X ; 0) lim ﬁ; B) lim +/x-2ctgnt ;
2 x—0 X x—0 acthX_gx X—2+0
F) |Im X3/(4+Inx) .

X—>+0




Howmep

Bap. IIpeneinsr
—Jx— t 2
6) lim2-YX=3 B) lim —2 fx/ :
3 x>7 X2 9 x>0 Inix +1i
10 43X
r) xﬂrpaoo(x € )
3x X
e~ —3x-1 )I|m3 Vx| B) lim (1-x)"z;
x>819 _ \[x x—1-0
4
r) lim| =—x[tg x.
: Hg(Z jg
) lim —.x—1—3; B) lim tg—sm—x_a,
5 -0 X —tg X x»10 X —10 x—a 2a 2
r) lim (Inx)"*
. X—=sinXx . .
0) lim — B) lim (x smg);
x—0 X X—>o0 X
6 LY
r) lim (In—j :
x—+0 X
_ 6) lim In(9 — ZXZ) ) lim [ctg nijin(H)'
7 xL/1+x—1i x>2  SIN27X X1 2
r IXLng(\/x+2 —2)tg§.
2x
0) lim e” -1, B) lim xlnX—+1;
x>0 actg 5x X—>0 X—1
8 x2—3
X2
r) Ilm( J :
x>o| X% +3
sin X — CosS X . 2x
im—— "= B) lim (1-e")ctg x;
9 x—>77 In tg X ) x—0 ( ) :
r) Ilmoxs'nX
_ sinx ) 7ZX
6) Ilmu, B) lim (x-1tg=;
x—0 X X1 2
10 In(2 x)
r) IIm( j
x—-1+0\ X —1
6) lim — n X B) lim In_x;
1 X—>0 X x—0 Cth
r) im (ctgx)m.
3 — 6) lim M;smx; B) lim (x”-e‘x),n>0;
12 X" —7X+6 x=0 X e

1
r) lim x>

x—1




Howmep
Bap. [Ipenensr
2
. — ., . a
a) Ilmw; 6)Im|nx B) Im x"-sin—,n>0;
w1+ C0s4x x—o X[y X—>+o0 X
13 4
lim (1- X
r) X—1- 0( )
_In(sin mx .t
a) lim (—_); 6) lim (1—cos x)ctgx; B) lim x*;
14 x-0  Insin X X—0 X—>-+0
3
4+Inx
- 7ZX - - sinx
a) Ilm1 (l—x)~tg?; 0) Ilrrz) arcsin x-ctgx; B) lim x*™;
15 g™
im|tg ]
r) x—1 g 4 '
. X 1 . . 1
a)lim| ———|; 6) lim In x-In(x-1); B) lim (2+ X )inax;
-1\ x—=1 Inx x—1 X—>+00
16 .
2 X
r) lerﬁn0 (1+x :
7Z.
X COS X —Sin X oy _2%°
a) im ————— 6) lim —X—; B) lim M;
17 x—0 X Xx—0 Ctg ﬂ X—>+00 2X -1
2
r) Jmox '
1 4 e
- - X - COSX
a) Im ———; 0) lim ezx-tg—; B) lim (Ctg J ;
x—1 . TIX X—>0 X N
1-sin— 2
18 2
X 3x
) lim (_j
x>0\ 54X
T
. tgx—sin x "
a) lim g— 0) lim (l—ij ) lim X .
x=0 X —Sin X xool X x—0 7X
19 Ctg —-
2
ry lim 98X ) '”3(3" 51).
X—>2 ex+ ex +
X % H X X : -2
a) I|m (—— j 6) lim (e —-e )-ctgx; B) Iim (\/x+2—2)X ;T)
ctgx 2cosx X0 X2
20
I|m (ctgﬁ tg B—ﬂxj

3amauya 3
Haiitu Hanbonblee U HauMeHblee 3HadeHust pyHkuun Yy = f (X) Ha OTpPE3Ke [a, b].

Howmep OyHKIMSA, OTPE3OK




Bap.

1 f(x)=x*-12x+7, [0,3].

2 f(x)=x"—-(5/3)x* +2, [0,2].
3 f(x) = (3/2)k + cosx, {o, ﬂ .
4 f(x)=3x* -16x° +2, [-3,1].
5 f(x)=x*-3x+1, [1/2,2].
6 f(x)=x* +4x, [-2,2].

7 F(x)=(v3/2)x —sin x [o, %}
8 f(x)=81x—x*, [-1 4].

9 f(x)=3-2x%, [-13].

10 f(x)=x—sin x, [- 7, 7].
11 f(x)=%, [-5,5].
12 f(x):%x+cosx, |:%7z}
13 f(x)=X)2(—J_jG, [-5,5].
14 f(x)=%x—sin X, E;z 24.
15 (=22 [37]

16 f(x)= = x+cosx, ‘:—gﬂ',—ﬂ':|
17 (0= 3]

18 f(x)==x-sinx, {—zn —zz}
19 (0= 4]

20 F(x) = 2 x+cos x {_zﬂ __4

3amaya 4
[TpoBecTH MOJTHOE UCCIICIOBAHKE U TTIOCTPOUTD I'padUKH (PYHKITHH.




Howmep

Bap. DOyHKIUU
X e*
1 a)Y=X2+1; 6)Y=7-
1+x)’
2 a) y:(ﬁj . 6) y=h(2x?+3).
X . 34X
3 a) y:(x_l)zi' 6) y=X€ *
2x -1 1
X2
5 ) y=——7: 0 y =x-In(x+1).
X3 :
6 a) y= (X+1)2; 6) y=ex?
x® +16
7 )y= . ; 0) Y= Tl
x+2)
8 a)yztj); 6) y=x"Inx
x8 -1 x+1
9 a) YZF; 0) y=|nn
10 a) y=X2+2X 7 06) y=x-Inx
2
1 a)y=x2+x+1; )y = Z>_1°
x3 -1 X+1
X 1
13 2y 2(x+1Y )Y e* -1
3
14 a)y:x+16; 6) y=x"Inx.
X2 34X
x+2\’
16 a)y=(ﬁj ; 0) y=x-Inx.
2x-1
17 ) y:m, 6) y=X—|n X+1.
X 1
18 ) Y= OV
1+x) X
19 a) y= 1) 6) y=—
20 2) y=——; 6) y=I(2x?+3)




KpaTkoe onucanue u perjiaMeHT BbINOJHEHUS

[IpoBepsiemoe 3amanme 1 mo teme "Jluddepennumanpabie ucUucieHuss (QYHKIHH OXHOU
MIEPEMEHHOU" BBIMONHSIECTCA CTYACHTAMH CaMOCTOSITEIbHO BO BHEAYAMTOPHOE BpEMS M JOJKHO
OBITH CIITAHO MPEIOIAaBATEI0 Ha MPOBEPKY 10 3a4€THOM Henenu. Ha ero BeimonHenue otBoautes 21
gac. HoMepa BapuMaHTOB KOHTPOJIBHBIX 3a7ad OIMPENCISIOTCS C TMOMOIIBIO TaOuuibl 1, mpuuem
HOMEpa BapUaHTOB KOHTPOJBHBIX 3a7ad 1 u 4 HaxomsATcs 1o mepBoi OykBe (aMHIIMU CTYICHTA;
HOMEp BapHaHTa KOHTPOJIBHOW 3a7add 2 HAXOJIUTCS IO MEpBOil OyKBE MMEHH CTYIIEHTAa; HOMEp
BapHaHTa KOHTPOJILHOW 331a4¥l 3 HaAXOUTCS 1O IEPBOM OYKBE OTYECTBA CTYCHTA.

Taomuma 1
BbykBa A b B r pi| E.E K3 u K JI
Ne Bap. 1 2 3 4 5 6 7 8 9 10
byksa M H,IO 0.4 I1 P c | T,I vy (ORC] X,
Ne Bap. 11 12 13 14 15 16 17 18 19 20

IIpy BBINOJHEHHMH MPOBEPAEMBIX 3aJaHUM HEOOXOJUMO CTPOro MPUAEPKUBATHCS
yKa3aHHBIX HIDKE TpaBWiI. PaboThl, BBHINOJHEHHBIE 0€3 COOMIOACHUS JTHX MpPaBUJ, HE
3a4MTHIBAIOTCS U BO3BPAILAIOTCS CTYIEHTY JJIs IepepaboTKH.

1. Kaxnoe mpoBepsieMoe 3aaHuE JTOJDKHO OBITH BBIMOJIHEHO B OTACJIBHON TETpaau B KIETKY
CUMHMMU WIM YepHbIMH 4YepHWIamMu. HeobOxomumo ocrtaBiaTh mojis mupuHOM 4 - 5 oM s
3aME4YaHHM pEeLIEH3EHTA.

2. B 3aronoBke paOoThl Ha OOJOXKKE TETpPaau IOJDKHBI ObITh SCHO HamucaHbl (GaMunus, UMs U
OTYECTBO CTYJIEHTA, Ha3BaHME JUCLMIUIMHBI, HOMEp IPOBEPSIEMOIO 3aJaHusl; 3/I€Ch )K€ CIEIyeT
yKa3aTh Ha3BaHME y4yeOHOro 3aBe/IeHUs, 1aTy OTCHUIKM paOOThl B MHCTUTYT M aJpec CTyAeHTa. B
KOHIIE pa0OThI CIeAYeT MOCTaBUTh 1Ty €€ BBIMOJIHEHUS U MOANNCH CTYJCHTA.

3. B paboTy n0KHBI OBITH BKIIIOUEHBI BCE 3a]1a4, YKa3aHHBIE B 3aJJaHUU, CTPOTO IO MOJ0KEHHOMY
BAapHaHTYy. Pemenns 3aa4 HaJ0 pacrojiaratb B MOpAAKE BO3paCTaHUA UX HOMCPOB.

4. Ilepen penieHHEM Kax10M 3aaun HaJI0 MOJHOCTBIO BhINUCATh e€ ycnoBue. Eciau ycrnoBue 3a1auu
uMmeeT oOuIyr0 (OpMYIHpPOBKY, TO, IEpENHChIBas €ro, cleayeT oO0IlMe [aHHbIE 3aMEHUThb
KOHKPETHBIMHU, B3STBIMA M3 CBOEro BapuaHTa. He ciegyer mnpucTynaTte K BBIIOJHEHHUIO
KOHTPOJIBHOIO 3a/laHusl, HE peIIuB JOCTaTOYHOrO KOJMYECTBA 3aJad IO MaTepuany,
COOTBETCTBYIOIIEMY 3TOMY 3afaHHio. OIBIT MMOKa3bIBAET, YTO YAIE BCETO HEYMEHHME PELIUTH TY
WM HMHYIO 3aJjady KOHTPOJBHOI'0 3aJaHHA BBI3BIBACTCA TEM, YTO CTYACHT HC BLIIIOJHHWUII 3TO
TpeOoBaHHE.

5. B mpopeneH3npoBaHHON paboTe CTYAEHT JOJKEH HCIPaBUTh OTMEYEHHBIE PEIEH3EHTOM
OILINOKHU 1 YUYE€CTH €ro pECKOMCHAAIUN U COBCTHI. PGHGHSI/II/I IMMO3BOJIAIOT CTYACHTY CYAUTH O CTCIICHU
YCBOEHHSI COOTBETCTBYIOILIETO pa3jesia Kypca; YKa3bIBalOT HAa MMEIOIIMECS y Hero mpoOenbl, Ha
KeJlaTeIbHOe HampaBlieHue padoThl; MOMOrarT cHOpMyIHpOBaTh BOMPOCH! ISl TOCTAHOBKU WX
nepes IperojaBaTesieM. 3auTeHHbIe paOOThl MPEABABISAIOTCS CTYASHTOM IIPH cladye 3adeTa WiIu
IK3aMeHa.

Kpurepum ouenku:
- OILICHKA «3a4TEHO» BBICTABIIETCS CTYACHTY, €CJIM IIPaBWIBHO BBINOJHEHO HE MeHee 70 %
3aIaHuH;
- OILICHKA «HE 3aYTEHO» BBICTABIISIETCS CTYJIEHTY, €CIU IPaBUIbHO BBINOIHEHO MeHee 70 %
3aJaHUuH.

7.2.2. lIpoBepsiemoe 3aganue 2 mo reMe ""DVYHKINN HECKOJIbKHX NePEeMEHHbIX '

(Haumenosanue OYeHOUHO20 Cpeocmea)

Tunossle npuMepsl 3a1aHU



1)
2)

3)

Jlano ckanspuoe none U=U(X;y).

CocraBuTth ypaBHeHue TUHUHN U = C 1 OCTpOUTH €€ rpaduk.
BbIYMCINUTh C MOMONIBIO TPAUEHTA IPOU3BOJIHYIO CKAJIAPHOTO ot U = U(X; y) B TOuke A

_—

110 HaIlpaBJICHUIO BEKTOpPa AB .

3agaya

Haiitu HanbobIIyI0 CKOPOCTh U3MEHEHUS CKAJISIPHOTO TIOJISl B TOUKe A.
H];);\;I)ep u=U(xy) Koopmunater 1. A | KoopnuHats! T. B
3 1 3
1 X>+y>+4x+2y | -4 —2+£;—_ _2+£;0
2 2 2
1. 3 J3
’ ? - __11__ 0,1——
2 X“+y +2x-2y | 2 ( > 2] ( ZJ
J3.5 J3
i ’ - - -1-—:C -1-—;0
3 X“+y +2x—-4y | -1 ( i A
1., 3 J3
? 2_ - _,1__ 0,1——
4 X“4+y =2x=-2y | 7 (2 2] [ 2)
S X*+y*+2x+4y | 4 —1+£;—§ _1+ﬁ;o
2 2 2
3 3
6 X*+y?—2x+2y | 2 [15,—1—%} [0,_1_§J
J3.5 J3
Ty’ -2x- - 1-—i- 1-—;0
7 X“+y —-2x-4y | -1 ( s >
3. 3 J3
2 2 Ay ) S.q_N° 01 Y3
8 X“+y —4x-2y | -4 (2 ZJ ( )
J3_ 5 J3
Try- 143752 14220
9 X“+y —2x+4y | 4 [ > >
1 3 3
10 | X2 +y* +2x+2y | 7 ——;—1+£ o;_1+£
2 2 2
1 3 3
11 X +y?+6x+4y |-12| |-=-1 3 o;_1+£
2 2 2
3. V3 J3
2 2 _pay ) Sq_N° 013
12 X°+y —6x—4y 3 (2 ZJ ( ZJ
3 5 3
13 X2 +y*—4x+2y | -4 1+£;—_ 1+£;0
2 2 2
35 3
14 X>+y?+4x-2y | 4 [—1—%3} (_1_%;0]




H;;;pr U=U(xy) Koopuunarsi 1. 4 | Koopaunatsl 1. B

3. 3 3

15 X*+y*+6x+4y | -9 —1+£;—_ _1+£;0
2' 2 2

1, 3 J3

1 “+y?—6x— 4 “a- 012
6 X“ 4y —6x—-4y 5 5 5
1, 3 J3

17 t+y’ -9 -l 01-—
X“+Yy +4X+6y 5 ZJ >
NN J3

1 Syt —ax- —2+ - —2+220
8 X*+y —4x—6y | 5 > 5 >

19 X2 +y?+2x+8y | -1 —2+£;—1 _2+ﬁ;o
2 2 2

1 3

20 | X +y'-2x-8y | 8| |- —%) o;1-§

Kpartkoe onucanue u perjiaMeHT BbINOJTHEHUS

[IpoBepsiemoe 3amanue 2 mo TemMe "MYHKIUM HECKOJIBKUX MNEPEMEHHBIX' BBIMOIHSAETCS
CTYJICHTaMH CaMOCTOSTEIIbHO BO BHEAYJAUTOPHOE BPEMS U JOJKHO OBITh CAAHO MPEMOaBaTeo Ha
npoBepKy a0 3a4€THoW Henenu. Ha ero BemonHeHwe otBoautcs 21 yac. Homep Bapuanta
KOHTPOJILHOM 3a7[a4M OTPEIEIISICTCS ¢ MOMOIIbIO TaOIUIbl | M HaXOAUTCS IO TIEPBOM OYKBE MMEHU
CTYJICHTA.

Taonuua 1
byksa A B B r I E.E xK,3 " K JI
Ne Bap. 1 2 3 4 5 6 7 8 9 10
byksa M H,IO 0.4 I1 P4 cuI | T, Yy (ORC] X101
Ne Bap. 11 12 13 14 15 16 17 18 19 20

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

1. Kaxnoe mpoBepsieMoe 3aJjaHue JOJKHO OBITh BBIIOJHEHO B OTAEIBHON TETpagul B KIETKY
CHHUMH WM 4YepHbIMU dYepHuiIamu. HeoOxomumo ocTaBisTh moss mWUpuHOH 4 - 5 cM uid
3aMeuYaHuil peLeH3EHTa.

2. B 3aronoBke paOOThI Ha OOJOXKKE TETPaaul IOJDKHBI OBITH SICHO HANHMCaHBI (paMuins, UMS H
OTUECTBO CTYJIEHTA, Ha3BaHWE NUCLMILIMHBI, HOMEp IPOBEPSIEMOIO 3aJaHUs; 3[1€Ch )K€ CIEIYET
yKa3aTh Ha3BaHUE y4eOHOIO 3aBelIeHUs, JaTy OTCBHUIKM paOOThl B MHCTUTYT U ajpec cTyneHTa. B
KOHIIE pabOThI ClIeyeT MOCTaBUTh ATy €€ BBHIIOIHEHUS U MOANUCH CTYCHTA.

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

4. Ilepen pemieHueM Kax10i 3aa4u Ha/10 MOJIHOCTHIO BhIMCATh €€ ycioBue. Eciu ycnoBue 3a1auun
uMeeT o0y (OpMYITHPOBKY, TO, IEPENHCHIBas €ro, CleayeT OoOIlue aHHBIE 3aMEHUTh
KOHKDETHBIMHM, B3STBIMA M3 CBOEro BapuaHTa. He ciegyer mnpucTynaTte K BBIIOJHEHHIO
KOHTPOJIBHOTO 3aJaHusl, HE PEIIMB JOCTaTOYHOIO KOJMYECTBA 3aJad [0 MaTepuaiy,
COOTBETCTBYIOIIEMY 3TOMY 3afaHuio. OIBIT MMOKa3bIBAET, YTO YaIE BCETO HEYMEHHE PELIUTH TY
WIM MHYIO 3a7ady KOHTPOJBHOIO 33JaHMsI BBI3BIBAETCA TEM, YTO CTYJIEHT HE BBIIOJHWI 3TO



TpeGoBaHUE.

5. B mnpopeneH3npoBaHHOH pabOTe CTYIEHT JMODKEH HCIPABUTh OTMEYEHHBIC DELCH3EHTOM
OIINOKY U YUYCCTh €ro pCKOMCHAAIIUNU U COBCTEI. PGHCHSI/II/I IMMO3BOJIAIOT CTYACHTY CYAUTH O CTCIICHU
YCBOCHHUSI COOTBETCTBYIOIIETO paszeiia Kypca; YKa3blBalOT Ha MMEIOLIMECS Y HEro mpoOensl, Ha
JKeNaTeIbHOe HalpaBieHHuEe PaldOThI; MOMOTAaT C(HOPMYTUPOBATH BOIMPOCH Ul MOCTAaHOBKH HMX
nepes mperojaBareneM. 3auyTeHHble padOThl MPEIBIBISIOTCS CTYACHTOM IIPU Cllade 3adeTa N
IK3aMEHa.

Kpurepum oneHku:
- OLICHKAa «3a4TE€HO» BBICTABIISIETCA CTYJCHTY, €CJIW IPaBWIbHO BBINOJHEHO HEe MeHee 70 %
3aJaHUi;
- OLICHKAa «HE 3a4T€HO» BBICTABISETCS CTYJEHTY, €CIW MPaBWIbHO BhINOJHEHO MeHee 70 %
3aJaHUH.

7.2.3. IIpoBepsiemMoe 3aganue 3 Mo TeMe

"HeonpeneaeHHbI HHTErpai. OnpeneJéHublii HHTErpaa’
(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

Tunosbie npuMepsbI 3aaHUH

3agaua 1
Halitn HeonpeneeHHbIE HHTETPAIbIL.

Howmep Bap. HuTerpanst

e*dx 19-4x dx
1 dx: 5x-2)Inxdx: r) | ———.
a)ji/l e* j2x2 + X-3 B)I( ) r)I1—~°’f\/x+1
2 a)J.X‘\/B X dX 6)jﬂdx B)J.X CcoS (2X)dX F)Im
X +5x+ +

a)jarCthd 6)j43dx 8) [In(3+x* )dx; r)

3 J dx
X+ 3 +3/(x+3)?

a) [ sin2x~/2- cos® xdx; 6)]22)(;272dx; 8) | X-arcsin xdx;; r)

e




Howmep Bap. Huterpanet
sin X 4x +31 )
X; dx; 2—X)sinxdx;
5 a)J’l—cosx I2x2 +11x+12 B)I( ) )
I COS X i
1+ cos x
6 a)j'lnxdx;6)jud 18) [(1=Inx)dx; )| Ux+1
i\/_+4);\}x
1- tgx 17 -2x VX+5
7 dx: 6 —dx 3X+4)cos xdX : r) | ———dx
a)j COS*X 'f 5X + B)I( ) F)Il+?\/x+5
9 -2Xx dx
8 X:6 —dx arcctg(4x)dx; .
Ix —5x+6 B)I 9(4x) r)I3cosx+4sinx
2) | SI?ZX )I 4X 21 xB)ijnzxdx;r)
9 coS x+3
j(&_l)(WJrl)dx
? X—13 .
dx: 6) | ——————dx; B) | X* sin3xdx;
10 a)Icosz(x3) )I X’ —2x—-8 B)j K
J- dx
2siNX+COSX+2
11 a)[e e * sin 2xdx: 6)jarctg\/_dx B)j j dx
1+3/x+1
Xdx 3x+1 dx
12 ———6)|e*In(1+3e* Yx; —dx, -
j(x +4)° )j ( M B)I x*+1 r)Ismx+tgx




Howmep Bap. Huterpanet
13 a)j X dx 6)jx3 dx : B)jwdx [ dx .
Vi-x° X" +3x° Ix+3+3(x+3)°
dx xarcsmx x—101
3] 5] Dl R X;1)
1 cos? x(3tgx+1) «/1 NG X* +2x°+101x
iy
15 jCOSB_xdx;@szeSde;B)Ix +x° +1I )I COS X I
4 + sin 3X 1+ cos X
sin xdx X+3 (AUx+1)
16 ' 6 xarcsm—dx —dx dx.
'f«/cos X )I X B)jx +X° Ii\/_+4)21}x
(x+arctgx)dx -3 VX+5
-6) | xIn( x* +1)dx: ————0dX; r) | ———=dx
v | 9] 11 %2 )[xIn( M B)I +3x° r)I1+:’{/x—+5
3_ 2 _
a)jM;@jxsinxcosxdx;B)jx 24X +22X ZdX;r)
18 Ix(1+x) X" +2X
j dx
3cosx+4sinx
sin xdx 4x* +3x+50
-6) | X“sindxdx: dx:
I?’\/3+Zcos )I B)Jx +2Xx* +50x )
19
I(\&_l)(WJrl)dx
V4 +Inx x*+3x*+5 dx
—  2dx:6) | xIn® xdx : ) | —————dx:
20 ! X )] B)I x* +5x%2 rj23inx+cosx+2
3amaya 2

Breraucnuts OMPECACIICHHBIC MHTCI'PAJIbI

Howmep Bap.

HNuTterpanet




Howmep Bap.

I/IHTeraJIBI

e 00

1 Jl. _|n X J;m, B) IXSlnXdX I‘) J‘\/ 4 X dX
2 a)j&dx; 6) Iln(x ng)dx B) jxstxdx r i(2;+d>)<( ¥
e x*dx 72 cos® x
; 3)e*dx; :
Rl IF o [0 [0 0
4 | j;:;_sxdx; r) ixzx/l—xzdx.
xdx_°°dx_ ) —z 4. o [ XdX
5 a)j1+x !x ,B)jx V25 xdx,r)jm.
¢ dx
6 a) !cos X sin2xdx; 6)[ 5 2,B)j'w/ (9—x?)*dx; )j T
ere’ dx o
7 a) ! -3 )I(l )\/_ : B) J'(\/cosx+smx) dx; )
6
[Jaxa
(X — 1)dx © x2dx io(x—1{ )dx
8
j jl' ik jcos x sin® xdx; r)leH/T
9 a)J.\/% )J.\/i'B) j(cosx+\/sm )2dx; r)
H(l—x2 ) dx.
0
7 = 3
10 2(x+4)dx_ 2 xdx sin” xdx. e71| _1)d
RN ”m | oostx ' 7 [0ty
o "sin® xdx_ ¢ 24 —x?
11 a) j(x+2)e dx; 6)j — )j(x 1) ,r)j - dx.
12 a) j(x 5)e*dx; 6) jsm x cos® xdx; B)j )jx V16 — x*dx.
13 a) J'x oS 2xdXx; 6)] xdx 70 )Tm' j X9 — x?dx.
14 “asin? xdx_ % dx

=X - ‘ X -
a)!(x+6)e dx; 6) l—m,ﬂ—m, r) £—1+4sin2x'




Howmep Bap. NHurerpaist

15 2 jln—xdx ) J.sm xdx’ B)j ] j x*dx

A/cos x xd/Inx’ 0 4/(16 +Xx%)
xdx % dx V1-x2dx
16 a) |(X—77.)cos3xdx; 6) : B) 0 | ——.
j( /) J\/_+1B£ X2 —4 AA X
g 5 xdx o JIxdx & dx
17 X sin 2xdx; 6) : X .
a)£ ! B)!&—l D X x
0 dX —-In2
18 X +4)e7*dx; 6) dx B) —; 1) VJ1-e*dx.
Y L( ) J 4/sin x J\/9 x? I
3 ; x2dx
19 a) | arctgxdx; 6) : B)
I J I\/ X+1 I\/25 x? IW/ 1+x%)
"2cos® xdx [ 23
20 x—1)e*dx; 6 : 16 —x° ) dx.
2 Jx-) ”m ) 7 @850
3agaua 3
Boruncnuth miiomans GUrypbl, orpaHu4eHHON 3aJaHHBIMU JINHUAMU. CJieNaTh 4epTex
obmactu
Howmep Bap. YpaBHEHUS IMHUMI
1 3x* —4y=0; 2x—-4y+1=0.
2 3x* +4y=0; 2x—4y-1=0.
3 2x+3y?=0; 2x+2y+1=0.
4 3x* =4y =0; 2x+4y-1=0.
5 2x—-3y?=0; 2x+2y—-1=0.
6 2x* -2y =0; 2x-2y+1=0.
7 4x+3y* =0; 4x+2y+1=0.
8 3x* =2y =0; 2x+2y-1=0.
9 4x—-3y? =0; 4x+2y—-1=0.
10 3x* +4y=0; 2x+4y+1=0.




Howmep Bap.

YpaBHEHUs INHUN

11 Y=X; y=-X+2;y=X",
12 y=x°; Yy=X;y=4x.
13 x=4-y* x=16 -4y’
14 y=X; y=x*; y=-2Xx+3.
15 y=4-x*; y=16 —4x*; y<8x-5.
16 y=X°; y:XZ;y:8x—15.
17 y=1-x%; nyz;y2—32x.
18 X=Yy* y=X;y=2-Xx.
19 X=y% y=X;Xx+2y—-3=0.
20 y=x-1; y=1-x*; y=(x-1).
3amaua 4
Brrunciauts 006eM TCJIa, OTPAHUYCHHOT'O IMTOBEPXHOCTAMHU, 110 U3BCCTHLIM ITOINICPCUHBIM
CCUCHUAM
Howmep Bap. [ToBepxHOCTH
1 z=2-x*-5y?*; z=0.
2 z=4+.y*+22*; x=5.
3 z=5-/x"+4y*; =0,
2 2 4
4 X__|_y__z_:]_; z=1;z2=0.
2 3 4

2 2 2
5 X——y——z—:l; X=4

4 5 6
6 2=1+4x*+Yy?*; 2=2.
7 y=3+2x*+2%; y=4.
8 Xx=3+y*+2z7%; x=4.




Howmep Bap. [ToBepxHOoCTH
2 2 2
9 Y L2 1 0<x<2
1 4 4
2 2 2
10 VLT gy
4 1 9
11 x=2-9y*-16z*; x=0.
12 x=2—,y*+9z%; x=0.
13 z=1-x*+4y?*; z=0.
2 2 2
14 X—+y—+z—:1
4 9 16
15 y=3-+x*+4z%; y=0.
X2 y2 Z2
16 ———+—=1,y20;y<2
4 4 1 Y Y
17 2=2+x*+9y*; z=4.
18 z2=2-x"-4y*;7=0.
19 y=1-x>-4z%;y=0.
2 2 2
20 X—+y—+—=1; y>2.
1 4 9
3amaya 5
Boruncnuth 00beM Tena, 00pa3oBaHHOrO BpalieHueM BOoKpyr ocu OX ¢purypsl,
OFpaHquHHOﬁ JIMHUSAMU. CI[eJ'IaTL YCPTEIK
Howmep Bap. YpaBHeHUs JTMHUT
1 y=-4x°; x=0; y=4.
2 y=-4x°; x=1;y=0.
3 y=4x>; x=0; y=4.
4 y=4x’; x=1;y=0.
5 y=1+8x°; x=0;y=0.
6 y=4x%; x=0;y=-4.
7 y=-4x*; x=-1; y=0.
8 y=-4x°; x=0; y=-4.




Howmep Bap. Y paBHEHHs THHHIA
9 y=4x>; x=-1;y=0.
10 y=1+8x’; x:—%;yzl.
11 y=(x-1)*; x+y=1.
12 y=Inx; x=e.
13 y=1-x*; x+y=1
14 X*+y'=4; y>1.
15 XX+y'=1; x+y=>1
16 y=x'; y=x
17 y=sinx; y=1; x=0.
18 X>+y*=4; y>x;x=0.
19 y =COS X; yz%.
20 y=¢e"; y=e; x=0.

Kparkoe onucanue u perjiaMeHT BbINOJHEHHSA

ITpoBepsiemoe 3ananue 3 no Teme "Heonpenenennsiit uaterpan. OnpenenéHHbiii HHTErpan”
BBITIOJTHSCTCSI CTYJIEHTAMH CaMOCTOSITEIbHO BO BHEAYJAHTOPHOE BpEMsl M JIOIDKHO OBITH CIaHO
IpEenoJIaBaTeNl0 Ha MPOBEpPKY 10 3au€THOM Hexenu. Ha ero BeimonHeHwe oTtBogutcs 21 wac.
Homepa BapraHTOB KOHTPOJIBHBIX 3a/1a4 ONPEACISIOTCS ¢ MOMOIIBI0 Tabiubl 1, mpruueM HOMepa
KOHTPOJIBHBIX 33jlad 2 U 5 HaXOATCA MO MepBoi OykBe aMHUIUH CTYJEHTa; HOMEP KOHTPOJIbHOU
3a7auu 3 HAXOMUTCS IO TEpBOl OyKBe WMEHH CTYyJEeHTa; HOMepa KOHTPOJBHBIX 3amad | u 4
HaXOJATCS 110 NepBoi OyKBE OTUYECTBA CTYJIEHTA.

Tab6mumna 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
Bykaa M | HIO | 0,4 I PU | CII | T.II Vv @D | XII
No Bap. 11 12 13 14 15 16 17 18 19 20

[Ipy BBINOTHEHWHM MPOBEPSEMBIX 3aJaHUd  HEOOXOAMMO CTPOTO MPHUIEPKUBATHCA
YKa3aHHBIX HIDKE TMpaBwi. PaboThl, BBIMONHEHHBIE 0€3 COONIOACHUS JTUX TMPaBWI, HE
3aYUTHIBAIOTCS U BO3BPAIIAIOTCS CTYIEHTY ISl TepepadOTKH.

1. Kaxpnoe mpoBepsieMoe 3alaHue JOHKHO OBITh BBIMOTHEHO B OTACIBHOW TETpagul B KIETKY
CHHUMH WM 4YEPHBIMH YepHWIaMH. HeoOXommMo OCTaBIsATh TOJIA IMUPUHON 4 - 5 cM it
3aMEYaHHM PELICH3EHTA.



2. B 3aronoBke paOoThl Ha OOJOXKKE TETPaau IOJDKHBI OBITH SCHO HAamMCaHbl (paMuius, UM H
OTYECTBO CTYJICHTa, Ha3BaHHE AWCIMIUIMHBI, HOMEP IPOBEPSIEMOrO 3aJaHHS; 37IECh JKE€ CIEIyeT
yKa3aTh Ha3BaHHME y4yeOHOTO 3aBE/ICHUS, ATy OTCHUIKMA paOOThl B MHCTUTYT M aJpec CTyAeHTa. B
KOHIIE pa0OTHI CIIEIYET MMOCTABUTh JaTy €€ BHIIOIHEHUS U ITOAMKICH CTYICHTA.

3. B paboTy n0KHBI OBITH BKIIIOUEHBI BCE 3a]1a4, YKa3aHHBIC B 3aJJaHUU, CTPOTO IO TOJI0KEHHOMY
BapuaHTy. Penenus 3amad Haj0 pacroyaraTh B OPSIKE BO3PACTaHUS UX HOMEPOB.

4. Ilepen pelieHneM Kax/101 3a1a4i HaJJ0 TOJIHOCTBIO BhINKCATh €€ ycioBue. Eciu ycinoBue 3a1aun
uMeeT oOmyro (OpMYIHPOBKY, TO, IEPENUCHIBas €ro, CIeAyeT OOIIMe aHHbIE 3aMEHHUTH
KOHKPETHBIMH, B3ATBIMH W3 CBOEr0 BapuaHTa. He cieayer mnpucTynarb K BBIOJHEHHIO
KOHTPOJIFHOTO ~ 3aJ[aHusi, HE pEeIIMB JOCTATOYHOTO KOJHMYECTBA 3agad [0 Marepuany,
COOTBETCTBYIOLIIEMY 3TOMY 3aJlaHHi0. ONBIT MMOKa3bIBAET, YTO YAIlle BCETO HEYMEHHE PEIIUTh Ty
WIN WHYIO 33/1a4y KOHTPOJBHOTO 3a/JaHMs BBI3BIBACTCS TEM, YTO CTYJACHT HE BBINOJHWI 3TO
TpeOOBaHHE.

5. B mnpopeneH3upoBaHHOH pabOTE CTYAEHT JOJDKEH HCIPABUTh OTMEYEHHBIE DPELEH3EHTOM
OIIMOKH U y4eCTh €r0 PEKOMEH/IAIIH U COBETHI. PeIieH31H Mo3BOJISIOT CTYIEHTY CYIUTh O CTETICHH
YCBOCHHUSI COOTBETCTBYIOIIETO paszeiia Kypca; YKa3blBalOT Ha MMEIOLIMECS Y HEro npoOernsl, Ha
JKeNaTeIbHOE HaIpaBiIeHHUE Pa0OOTHI; MTOMOTAOT C(HOPMYTUPOBATH BOIMPOCHI JUIS MOCTAaHOBKH HMX
nepes IpernojaBaTesieM. 3auTeHHblEe paOOThl MPEABABISAIOTCS CTYAEHTOM IpH clauye 3adera WiIu
IK3aMEHa.

Kpurepumn oneHku:
- OLEHKAa «3aYTEHO» BBICTABJISETCSA CTYIEHTY, €CIM IPaBUIbHO BBINTOJIHEHO He MmeHee 70 %
3aaH1I;
- OLEHKAa «HE 3a4YTEHO» BBICTABIISIETCS CTYIAEHTY, €CJIM IMPaBWIbHO BbINOJHEHO MeHee 70 %
3aJaHUH.

7.2.4. IIpoBepsiemoe 3aganue 4 mo reme

"TGODI/IH (GYHKIMHA KOMILJIEKCHOI0 HeDeMeHHOFO'
(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

Tunosble npuMepsbl 3a1aHUM

3amayda
Pemuts ypaBHenue az’ +bz? +cz+d =0 u uzo6pasuts ero Kopuu Z,, Z,, Z,
Ha KOMIIJIEKCHOM 1utockocTy. IIposepurs, uro 7, + 7, +Z,=——; 7,2, +2,2,+2,7,= E;
a a
d
22,25~
Homep Bapuanta | @ | b c | d
1 9 115 |11 | 5
2 4 | -12 |13 | -5
3 9 | 21 |17 | 5
4 4 112 | 13| 5
5 2 | 4 | 3 |-1
6 9 | -21 | 17 | -5
7 2| 4 |3 |1
8 4| -8 |9 |-5




9 9 |-15 |11 | -5
10 4 | 8 9 | 5
11 2 3 4 | 3
12 3| -4 |5 |-4
13 4 | 5 6 | 5
14 S| 6 |7 |-6
15 6 Il 8 | 7
16 71 -9 |10 -8
17 8 3) 7 |10
18 9| 6 | 5| -8
19 6 5 3| 4
20 S | -7 | 4| -2

KpaTkoe onucanue u perjiaMeHT BbINOJHEHUSA

[IpoBepsiemoe 3amanue 4 mo Teme "Teopuss (YHKIUU KOMIUIEKCHOTO MEPEMEHHOro"
BBITIOJTHACTCSI CTYACHTAMH CaMOCTOSITEIPHO BO BHEAYyIUTOPHOE BpPEeMsi M JOJDKHO OBITH CIaHO
IperoIaBaTelio Ha MPOBEPKY 10 3au€THOM Henenu. Ha ero BeimosHeHue orBoautes 21 yac. Homep
BapHaHTa KOHTPOJBHOW 3a7a4d OMPEICIIICTCS C MOMOINBI0 TaONHIBl 1 M HAXOAWUTCSA MO MEPBOM
OyKBe UIMCHU CTYJICHTA.

Taomuua 1
byksa A B B r I E.E xK,3 " K JI
Ne Bap. 1 2 3 4 5 6 7 8 9 10
byksa M H,IO 0.4 I1 P4 cuI | T, Yy (ORC] X101
Ne Bap. 11 12 13 14 15 16 17 18 19 20

[Ipy BBINOJHEHWM MPOBEPSEMBIX 3aJaHUl  HEOOXOAMMO CTPOrOo IPHUIEPKUBATHCA
yKa3aHHBIX HIKe TpaBwil. PaboThl, BBHINOJHEHHbIE 0€3 COOMIOACHUS OSTHX MpPaBUI, HE
3aUMTHIBAIOTCS U BO3BPALIAIOTCS CTYACHTY ISl IepepadOTKU.

1. Kaxngoe mpoBepsieMoe 3aJjaHHe JOJKHO OBITh BBIIIOJHEHO B OTAEIBHON TETpagul B KIETKY
CUHUMH WM 4YepHbIMM d4epHuiamu. HeoOxonumo ocTaBisTh moist mwUpuHOH 4 - 5 cM uid
3aMeuYaHuil peLeH3EHTa.

2. B 3aronoBke paOOThl Ha OOJOXKKE TETPaaul IOJDKHBI OBITH SICHO HANHMCaHBI (paMuiIHs, UMS |
OTUECTBO CTYJI€HTA, Ha3BaHWE JUCLMIUIMHBI, HOMEP IPOBEPSIEMOIO 3aJaHUs; 3[I€Ch )K€ CIEIyET
yKa3aTh Ha3BaHUE y4eOHOIO 3aBelieHUs, JaTy OTCHUIKM paOOThl B MHCTUTYT U ajpec CTyleHTa. B
KOHIIE pabOThI ClIeyeT MOCTaBUTh ATy €€ BBHIIOIHEHUS U MOANUCH CTYCHTA.

3. B paboTy n0KHBI OBITH BKITFOUEHBI BCE 3a/1a4, YKa3aHHBIC B 33JaHUH, CTPOTO T10 TTOJI0KEHHOMY
BapHaHTy. Pemenus 3agad Hafo pacrosaraTh B OPSIIKE BO3pAacTaHUS MX HOMEPOB.

4. Ilepen pemieHueM Kax10i 3aa4u Ha/10 MOJIHOCTHIO BhIMCATh €€ ycioBue. Eciu ycnoBue 3a1auun
uMeeT oOIIyl0 (QOPMYIHPOBKY, TO, MEpENHUChIBas €ro, cieayer oOllue JaHHbIE 3aMEHUTh
KOHKpPETHBIMH, B3SITBIMH M3 CBOEro BapuaHTa. He cieqyer mnpucTynaTe K  BBIIOJHEHHIO
KOHTPOJIBHOTO 3aJaHus, HE PEIIMB JOCTaTOYHOIO KOJMYECTBA 3ajad [0 MaTepuaiy,
COOTBETCTBYIOILIEMY 3TOMY 3afaHuio. OTBIT MMOKa3bIBA€T, YTO Yallle BCETO HEYMEHHME PELIUTh TY
WIM MHYIO 337ady KOHTPOJBHOIO 33JaHMsI BBI3BIBAETCA TEM, YTO CTYAEHT HE BBIIOJHUI 3TO
TpeOoBaHUE.

5. B mpopeueH3npoBaHHON paboTe CTYACHT J[OJDKEH HCIPaBUTh OTMEYEHHBIC PEICH3EHTOM
OLIMOKH U y4eCTh €r0 PEKOMEHJIAIL[MK U COBETHI. PerieH31H 03BOJISAIOT CTYIEHTY CYyJUTh O CTEIIEHH
YCBOEHHSI COOTBETCTBYIOLIETO pa3zeiia Kypca; YKas3blBAalOT Ha MMEIOLIMECS y HEro mpooOesbl, Ha



KenaTeIbHOE HalpaBieHUE PabOThI; MOMOTaT c(hOPMYTUPOBATH BOIMPOCH Ul MOCTAaHOBKH HX
nepes IpernojaBaTesieM. 3auTeHHblEe paOOThl MPEABABISIOTCS CTYIAEHTOM IIpH cladye 3adera WiIu
HK3aMEHa.

Kputepun onenkmn:
- OLIEHKA «3a4YTE€HO» BBICTABISETCA CTYJIEHTY, €CJIM INPaBWIBHO BBINOJHEHO He MeHee 70 %

3aJaHUI;
- OLICHKAa «HE 3a4T€HO» BBICTABISETCS CTYJEHTY, €CJIW MpPaBWIbHO BhINMOJIHEHO MeHee 70 %

3aJIaHUH.



7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA

JUCHUILIHHBI

7.3.1. Borpochbl K IPOMeKYTOYHOH aTTeCTANNH

Cemectp 3
Ne B .
ONPOCHI K 3a4€T
n/n P y
1 |darp onpenenenue GyHKIIMU ABYX, TPEX, N IEpeMeHHBIX. [IpuMepsi.

Uro HaspiBalOT 00JacThi0 ompefeneHuss (GYHKIHMM HECKOJbKHUX IepeMeHHbIX. Kak
reOMETPUYECKH MOXKHO MPEICTABUTh 00JacTh onpeAeaeHus (pyHKIUH IBYX MepeMeHHbIX. UTo
siBIsieTcs rpaMKoM (QYHKIMM JIBYX IIEPEMEHHBIX U KaK €r0 IOCTPOUTH.

UTo Ha3bIBaeTCS YaCTHBIM IpUupamcHueM H YaCTHOM HpOHBBO,HHOﬁ (I)YHKI_[I/II/I HECKOJIBbKHUX
MCPCMCHHBIX. Kax HaxoJ4AT YaCTHBIC ITPOHU3BOJHBIC. HpI/IMCp

SN

UTo Ha3bIBalOT MOJHBIM IpUpAIleHHEeM W MOJHBIM AudQepeHnanoM QyHKIUU HECKOIbKHX
nepeMeHHbIX. DopMyna 171l BEIYHUCICHUs IoTHOTo nuddepennunana. Mcmnoap30BaHue MOTHOTO
b depennmana s npubIKeHHBIX Beiuucienui. [lpumep.

JacTHble MPOU3BOJIHBIE OT CI0KHOM (PYHKIIMK HECKOJIBKMX NEPEMEHHBIX.

YacTHble MPOU3BOIHBIE OT (PYHKIIMK HECKOJIBKUX NEPEMEHHBIX, 3aJJaHHON HESIBHO.

UacTHEIe IIPOU3BOJHBIC BLICIIHX ITOPAJAKOB @®HII. Cmemannbie IMPOU3BOJHBIC U UX CBOMCTBO.

Jlnddepennmanst Beicimx nopsaxkos OHIT.

OO |01

KacartenbHast IJI0CKOCTh U HOPMAJIb K MOBEPXHOCTH.

UTo Ha3bIBAIOT TOUKONW MakCUMyMa (MUHUMYMa) GYHKLUU HECKOJIBKUX MepeMeHHbIX. KakoBbI
HEe0OX0IMMBbIE YCIIOBHS CYIIECTBOBAHUS TOUYEK MAaKCUMyMa U MUHUMYMa.

11

JlocTaTouHble YCIIOBHMsI CYIIECTBOBaHMS MHMHHMYMa U MakCUMyMa (yHKIMM JBYX
[IEPEMEHHBIX B CTAIIMOHAPHOM TOYKE.

12

Y cnoBHBIN dkcTpeMyM. MHoxuTenu Jlarpanxa. @ynkuusa Jlarpanxka. Kak HailTH yCIIOBHBIN
DKCTPEMYM.

13

[lepBooOpa3Has u HeomnpenenaeHHbI nHTerpan ains GyHkuu {(x). Ipumepsl.

14

CBoiicTBa HCOMPCACIICHHBIX HHTCI'PAJIOB.

15

Ta6n1z1ua HCOMIPCACIICHHBIX HHTCI'PAJIOB.

16

MuTerpupoBanmne 3aMmeHon nepeMenHoi. [lpumep.

17

HHTCFpHpOBaHI/IC 11O 4aCTAM. HpHMep Kakue HWHTCIrpaJibl BBIYUCIAKOTCA 5TUM METOJOM.

18

[Tpocreiimme npobu 1,2,3,4-oro Tuna, uHTErpUpoBanue apoodei 1,2,3 tumna.

19

HTerpupoBaHue paldOHAIBHBIX (QYHKUUH. (MpeACTaBICHUH HENpPaBUIBLHOW JIPOOHO-
panvoHaIbHOM (DYHKIIMM B BHJI€ CYMMbl MHOTOWJIEHA M MPAaBUIIBHOM JPOOHO-pallMOHATBHOM
(GyHKIIMHM; TeopeMa O MPEeACTAaBICHUU MPAaBUIBLHONU JAPOOHO-pallMOHANBLHOW (YHKIUU B BUJE
CYMMBI IPOCTEHIINX poOeii).

20

HTerpupoBaHne TPUTOHOMETPUUYECKUX (DYHKIUH.

21

HTerpupoBane HpparMOHAIBHBIX (PYHKITHIA.

22

UTo Ha3pIBalOT MHTErpAJbHOM CyMMOW (yHKUIMHU 3a7aHHON Ha oTpe3ke? Kak ee cocTaBUTH.
[ Ipumep.

23

Uto Takoe OHpCIlCHCHHBIﬁ I/IHTeraH? Kakos ero TCOMCTpI/I‘-ICCKI/Iﬁ CMBICIT?

24

CBOHCTBA ONIPEJICICHHOTO HHTETpaJIa.

25

[Ipon3BoaHAs OT ONpPENETICHHOTO MHTETpaia MO BepxXHeMy mpereny. CBs3b OMpeneleHHOTOo
MHTErpajia u NepBooOpa3HON OT NOJMHTErPAIbHON (DYHKIIHH.

26

Dopmyna HeroroHa-JIeliOHuIIa AJI BBIYHCICHHUS] OMPEAEIICHHOTO MHTETpaja U yCIOBUE €€
M CITIOJIB30BaHUA

27

3aMeHa MepeMEHHON B OMPEICIICHHOM UHTETpase.




n/n

Bonpocsl k 3auéry

28

I/IHTerI/IpOBaHI/Ie I10 4aCTsAM B OIIPCACIICHHOM HHTETPAJIC

29

Brraucnenue momaneid MIOCKHX (Uryp B MPSMOYrOJbHBIX KOOpAMHATAX C IMOMOINBIO
OIIPEIEICHHOI0 HHTErpasa.

30

Brrancienue jiomazau CCKTopa B HOJIHpHOﬁ CUCTEME KOOpAHAT

31

BpluncieHue JIMHBL Ay KpUBOU B IPSIMOYT'OJIBHOM CHCTEME KOOpAMHAT.

32

Brrunciaenue oobeMa Tea o IJIomaaiaM MOICPCHYHbIX ceueHHI

33

Brruuciaenue oobeMa Teia BpalllCHUs C IOMOIIBIO OIMPEACTICHHOI'O MHTErpajia

34

HecoOcTBeHHbIE WHTErpaibl ¢ OECKOHEUHBbIMU TMpenenamu. Kakue U3 HHUX Ha3bIBAOT
CXOIAIMMHUCS, Kakue pacxosnmumucs? [IpumMepsl.

35

HecoOcTBeHHbIe MHTErpaNbl OT (DYHKIMH, UMEIOLIEH pa3pbiB 2oro poxa. Kakue mHTErpassl
Ha3bIBAIOTCS CXOISAIIMMHUCS, KAKME PACXOASIIUMUCS ?

36

[lpr3Haku CXOOUMOCTH HECOOCTBEHHBIX MHTETpajloB C OECKOHEUHBIMU IIpeleslaMd U
HECOOCTBEHHBIX MHTETPaJIOB OT (QYHKIIMI, UMEIOLIUX pa3pbIBbl 20T0 poja

37

Uro Takoe npousBoHas ¢pyHkimu. KakoB ee reoMeTpruecKuil CMBICI.

38

[Ipou3BomHasi CyMMBI, TPOW3BENEHHs, YAaCTHOTO ABYX (yHKuui. [Ipom3BomHas CIIOXHOM
dbyukun. [pumep.

39

Ta6n1z1ua IIPOU3BOJHBIX OCHOBHBIX 3JICMCHTAPHBIX (1)YHKHHI>'I

40

Urto Takoe mupdepenunan pynkunu. @opmyna ero BeraucieHus. Tabmumna quddepeHimanos
OCHOBHBIX. 3JIeMEHTapHbIX ¢yHkuui Hcnosnb3oBanue nuddepeHnuana B MPUOIHKEHHBIX
BbIYMCICHUSIX. [Ipumep.

41

[TpousBonubie u AuddepeHuans BEICHINX MOPSIKOB.

42

HeoOxoauMele M 10CTaTOUHBIE YCIIOBHs BO3pacTaHus M yObiBaHMsA JuddepeHmpyemoil
(byHKIHN.

43

Uro Takoe »skcTpeMymbl (min ¥ max) ¢yHkouu. KakoBel HeoO0XOAHMMBIE YCIOBHUS
CYIIECTBOBAHHUS SKCTPEMyMa.

44

I[OCTaTO‘IHBIe YCJIOBUC CYHICCTBOBAHUA min ¥ max.

45

Teopems! Pouis, Jlarpanska, Komm.

46

[IpaBuna Jlonurans pacKpbITHs HEONIPEACICHHOCTEN

47

Dopmynsl Teinopa u Maknopena mias GyHKuH f(X) ¥ UX UCTONB30BaHUE AJI BHIYHCICHUMN
BHauYE€HUHN QYHKIMH C 3aJaHHOW TOYHOCTBIO.

48

[ToHsiTME BBIMYKJIOCTH M BOTHYTOCTH Tpaduka (yHkuuu B Touke. Heobxoaumblie u
TOCTaTOYHBIE YCIOBHS BBITYKJIOCTH (BOTHYTOCTH) rpaduka GyHKIMHU B TOUKE.

49

Touku neperun6ba rpaduka QyHkImu. YcioBrUe CyIeCTBOBAHUS TOUEK Meperunoa.

50

AcuMnToTel Tpaduka ¢yHKIUU. BeprukambHble acumnToThl. [Ipumep. HaxionHbIe
ACHUMITOTHI, Kak uX HaTu. [Ipumep.

51

KoMImiexkcHbie qucia, anre6pa1/1qe01<as{, TPUTOHOMCTPHUYICCKAS, TOKA3ATCIIbHAA (bOpMa 3alrucu

52

I[CflCTBPIH HaJd KOMIIJICKCHBIMH YK CJIaMH

53

KommuiekcHast QyHKIMs IeHCTBUTENBHOTO. JIMHUM HA MIIOCKOCTH KOMIIEKCHOTO TEPEMEHHOTO

54

(DYHKI_II/I}I KOMIIJICKCHOI'O MEPEMCHHOTO. 3HeMeHTapHLIC (bYHKI_II/II/I KOMIIJICKCHOTI'O|
MEPEMCHHOT' O

55

[IpousBogHast (YHKIMM KOMIUIEKCHOTO IepeMeHHOro. I[Ipou3BojaHbIE 3JeMEHTapHBIX
(YHKINH KOMIIJIEKCHOTO IEPEMEHHOT0

56

HTerpupoBanne (QyHKIMHM KOMIUIEKCHOTO IepeMeHHOro. MHTerpanbsl OT 3J€MEHTapHBIX

(YHKIMH KOMITJIEKCHOTO IEPEMEHHOT0

7.3.2. Kputepuu U HOPMbI OLEHKH



dopma

NpoBeeHust
Cemectp . Kpurepun u HOpMbI OLIEHKHU
NPOMEKYTOYHOM
aTTecTaluu
CryneHT nosy4ui 3a4€T 10 BCEM
KOHTpPOJIbHBIM paboTaM cemMecTpa,
«3aYTEHO» IPaBUIBHO peIIn 3aady Ouiera
Y OTBETHJI XOTS OBl Ha OJTUH
TEOPETUYECKUI BOIPOC OUiIeTa
3 3auér CTyneHT He Moydn 3a4€T XOTs

«HE 3a4TCHO»

ObI 110 OJTHOM U3 KOHTPOJIBHBIX
paboT cemecTpa WK HE PEIIHT
3aj7a4y OWJIeTa WK HE OTBETHII HU
Ha OJUH U3 TCOPECTHUICCKUX
BOITPOCOB OHJIETA




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

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Ne
n/n

ABTOpBI, COCTABUTEIHN

3arsiaBue (3arojioBoK)

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

T'ox m3panus

KoauuecTBO B
HAY4YHOH
onobamoTeke /
Haumenosanune O6C

HIunaues B.C.

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

YyeOHuk

2019

ObC
“ZNANIUM.COM”

Pxesckuii C.B.

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

YueOHuk

2018

OBC
“ZNANIUM.COM”

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

Marematuxka : yue6. mocodue /

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

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

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

Y4yebHoe mocodue

2019

ObC
“ZNANIUM.COM”

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

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

Y4yebHoe mocodue

2019

OBC
“ZNANIUM.COM”




Tun (y4yeOHMK, yueOHOe

Koaun4yecTBO B

Ne nocodue, yue0Ho- HAY4YHOI
ABTOpBI, COCTABUTEJIHN 3arsiaBue (3aroJjioBoK) T'ox m3panus
n/n MeToauYecKoe nmocoomue, ouoanortexe /
NPAaKTHUKYM, Ap.) HaunmenoBanue 35C
Huxonosa I'.A., Kypbenko, I'.A. Hukonona, H.B.
Huxonosa H.B., Hypuesa | Huxonona, C.H. Hypuea. — Mockaa :
C.H. NHOPA-M, 2019. — 372 ¢. — (Bsicuiee
oOpa3zoBanue: bakanaBpuar). - TekcT :
a7eKTpoHHBIN. - URL:
https://new.znanium.com/catalog/document?
1d=327833
8.2. JlonosiHuTEIbHAS JIUTEPATypPa
Tun (yueOHuk, yuedHoe KOHH%CTEO B
Ne nocodue, yuedHo- HayHon
ABTOpBI, COCTABUTEH 3ariaBue (3aroJ10BOK) I'ox u3panus Ondmorexe /
n/n MeTOoaAnYecCKoe mocoomne,
NpAKTREYM, Jp.) HaumeHoBaHue
’ IBC
1 | Kyznenos JLA. COOpHUK 3a/1aHUI IO BBICIIEH MaTeMaTHKe. Y4e6GHOe mocobue 2015 3BC
TumnoBsle pacueTsl : yueOHOe mocodue / “Jlanp”
JLLA. Ky3uenoB. — 13-e u3n., crep. —
Cankr-IlerepOypr : Jlans, 2015. — 240 c.
— ISBN 978-5-8114-0574-9. — TekcrT :
3JIEKTPOHHBIN // DNEeKTPOHHO-ONOInoTeYHas
cucreMa «Jlanpy : [caiT]. — URL:
https://e.lanbook.com/book/4549 (nata
oOpamenus: 25.10.2019). — Pexum
JIOCTYTA: JUUIsl aBTOPHU3. MOJIb30BaTeNei
2 | ®umunosa E.E., CepreeBa | Maremaruka: Yuebnoe nocobue / E.E. YyebHoe mocobue 2015 3bC
J1.B., Cno6onckas M.H. ®ununoga, /[.B. Cepreena, “ZNANIUM.COM”
N.H.Cnob6oxackas - Bonorga: BUITD ®CUH
Poccum, 2015. - 378 c.: ISBN 978-5-94991-
312-3 - Tekcr : anekrpoHHsbIid. - URL:




Tun (yueOHuk, yueoHoe

KoanuyecTtBO B

Ne nocooue, yueOHO- Hay-ion
ABTOpBI, COCTABUTEIN 3arsiaBue (3arojioBoK) T'ox m3panus ounoaunorexe /
n/n MeToaH4YecKoe nocooue,
OPAKTHKYM, 1p.) HaumeHoBaHue
P » 1P 9BC
https://new.znanium.com/catalog/product/89
9484
3 | benoycona B. U., Bricmas maremaruka. Yacts 1 : yueObHOe Y4ebGHoe mocobue 2016 3BC
noco6ue / B. U. benoycosa, I'. M. “IPRbooks”

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

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




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

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

—Jlekuuu o Beiciiei Matemartuke // I'anos B.A., /Jleemepesa P.B. Y4ebHoe nmocooue. B 2-x
gactsax / bapuayn, 2014. Tom Yacte 1 JluHeliHas anreOpa, aHaJUTHYECKas TE€OMETpPHS,
KOMILJICKCHBIC YHCIIA, PA3JIOKEHHE PALMOHANBHBIX IpoOei, BBeICHHE B MAaTEMAaTUYCCKHI aHAIHN3
(2-e u3nanue, nmepepaboTaHHOE U IOMONHEHHOE). Pescum docmyna: http://elibrary.ru

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

8.4. [lepeueHb MPOrPaMMHOI0 o0ecneyeHu st

Ne HanmenoBanue 110 PexBu3uTHI 10T0BOpPA (1aTa, HOMEP,
n/n CPOK J1eliCTBHS)
1 Windows Jorosop Ne 690 ot 19.05.2015r., cpok
JIENCTBUS - OECCPOUHO
2 Office Standart Jorosop Ne 690 ot 19.05.2015r., cpok
nemctBus - 6eccpouno; Jlorosop Ne 727 ot
20.07.2016r., cpok ACHCTBUSA - OECCPOUHO

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

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

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

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

Ja00paTOPHBIX 3aHATHH

Aynuropus

BeOKOH(EPEHIIHH.

VYyeOHnas ayuTopus

TUISL IIPOBEICHUS

3aHATUN  JIEKIIHOHHOTO

THUIIA. VYuebHast | Dxpan

ayIATOPUS JUTSL | TeIeBU3MOHHBIMN,

IIPOBEJEHUST  3aHATUM | HUpMBl, npoxkekTop | 445020 Camapckas

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

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

IIPOBEJEHUS TPYIIIOBBIX
u VHIVBUAYaJIbHBIX
KOHCYJbTallil YdueOHas
ayIUuTOpUs JUIS
IIPOBEACHUS  3aHATUHI



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

Ne
n/n

HaumenoBanue
000pYI0BAHHBIX Y4eOHbBIX
Ka0UHETOB, J1a0opaTopHii,

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

Ilepeyenb 0CHOBHOTO
o0opynoBaHus

dakTHYECKUIl aapec
Y4eOHBIX KAOMHETOB,
Jaboparopuii,
MacTepcKUx U JIp.

Maomans, M2

KoanuecTBo

MOCa0OYHbIX

MeCcT

TEKYIIErOo KOHTPOJS U
MPOMEKYTOYHOMN
aTTECTaIUH.

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

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

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

84,8

16
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