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« _» 20 JLH. 'opuna
(noonucy) (U.0. Pamunus)
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Ha 3acemanuu kadenpel  "Beiciias MmaTemMaTuka U MaTeMaTH4ecKoe oOpa3oBaHue”

(mporokon 3aceqanus Ne 02 ot «09» centsiopst 2020 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

Lenp ocBOEHUS AUCHUIUIMHBI — OBJIAJICHHME COBPEMEHHBIM allapaToM MaTeMaTHKH IS
JAIBHENIIET0 UCIOIB30BAaHUS B JIPYIMX OOJIACTSAX €CTECTBEHHOHAYYHOI'O 3HAHMS M JAMCLUUIUIMHAX
€CTECTBEHHOI'0 COJIepKaHus, MPUOOPETEHUE TEOPETUUYECKUX 3HAHUM IO OCHOBHBIM pa3jeliaM
JTUCIUIUIMHBI, TOATOTOBUTh K M3YYEHUI0O U TMPUMEHEHUI0 MaTeMaTHUYeCKUX METOJOB B
po(heCCHOHATTLHOM JIeATENHHOCTH, K CaMOCTOSITEIBHOMY HM3yYEHUIO TeX pa3JlelioB MAaTEeMaTUKH,
KOTOpBIE MOTYT MOTPeOOBAaThCS JOMOIHUTEIHHO B MPAKTUYECKOW M HMCCIEAOBATENbCKON pabdoTe;
dbopMUpPOBaHHE MAaTEMaTHYECKOrO, JIOTUYECKOTO W  aNTOPUTMHYECKOTO  MBIIUICHHS U
MaTeMaTU4YeCKOl KyJIbTyphl OaKaiaBpa.

2. Mecto nucuumiuabl B cTpykrype OIIOITI BO

JIMCUMIUTMHBL ¥ TPaKTUKA, Ha OCBOGHUU KOTOPBIX Oasupyercss MaHHas JUCIUILIMHA!
"Beicmast maremarnka 1".

JIMCUMIUTMHBI U TIPAKTHKH, JUISI KOTOPBIX OCBOSHUE JIAHHOMW TUCIUIUIMHBI HEOOXOIMMO KaK
npenuectByromiee: "Boiciias marematuka 3", "®Ousuka", "Mexanuka'.

3. Iliianupyemblie pe3yJibTaThl 00y4eHUs1

Dopmupyembie U
KOHTPOMpPyEMEIE Nuaukaropbl AOCTHAEHUs
KOMITeTe I KOMIeTeHIU i Ilnanupyemble pe3yJbTaThI 00y4eHUsI
(kK01 ¥ HAaUMEHOBaHHE)

(K01 ¥ HANMEHOBAHHE)

OIIK-1. Cnocoben | OIIK-1.1 TIlommmaeT OCHOBEI | 3HATEL: METOILI MATEMATHUECKOTO aHAJIN3a,

YUUTBIBATh COBPEMEHHBIC | BBICIICH MATEMAaTHKH, CIIOCOOCH | HEOOXOquMble  JUIS  HIACHTH(HKAIMH,

TEH/ICHIINU pa3BUTHS | IPEACTaBUTh MaTeMaTHdeckoe | (QOpMyIMpOBaHUS M pEIIeHUs 3aaad B

TeXHUKH M TEXHOJIOTUW B | ONKCAHUE MPOIIECCOB, | 00JIaCTH po¢heCCHOHATBHOM

00acTH  TEXHOC(EPHOU | UCIOJIB3YET HaBBbIKH | ICATEJIBHOCTH, CBS3aHHOW C  3alUTOM

0e301acHOCTH, MaTeMaTHYECKOTO  ONHCaHUs | OKpYXKalIlel cpeapl W o0ecrieueHueM

M3MEPUTEITHbHOU U | MOJIENIUPYEMOTO mporiecca | 0e30MacHOCTH YeJI0BeKa

BBIYUCIIUTEIBHON (oOBeKTa) 171 TUTIOBBIX 337124 B | YMETh: BBISBIATH €CTECTBEHHOHAYYHYIO

TEXHHKH, obnmacti  mpo(eCCHOHATBHON | CYHIHOCTH TEXHUYECKUX u

“H(OPMAITMOHHBIX NESITENbHOCTH, CBSI3aHHOW € | TEXHOJOTHYECKUX pooeM

TEXHOJOTHUI IIPU | 3ALUTON OKPYKAIOLIEH CPENBI M | MPOMBIIIIIICHHON Oe3ormacHOCTH

pellieHrH THITOBBIX 33734 | obecrieueHneM  Oe30MacCHOCTH | TEXHOJIOIMYECKHUX MPOIIECCOB u

B obnactu | 4emoBeka MIPOU3BOJICTB, IPUBJICKATH JUIS UX PEIICHUS

npodeccuoHaIbHON COOTBETCTBYIOIIHIA MaTeMaTHYECKUH

JESTEIILHOCTH, amnmnapar.

CBS3aHHOW C 3aIIUTOM Bnagerb:  HaBbIKAMH ~ KCIIOJIB30BaHUS

OKpY)KalIIeH Cpeasl | OCHOBHBIX 3aKOHOB M METOJIOB BHICIICH

obecrieyeHneM MaTeMAaTHKH, MaTEeMaTHYECKOTO

0€301acHOCTH YelloBeKa MOJICTTUPOBAHHUS, CTaTHCTUYECKOIO
aHaJIM3a  YUCIIOBBIX,  BEKTOPHBIX U
HEYHCIIOBBIX JIaHHBIX, BPEMEHHBIX PSOB,
9KCIIEPTHBIX OLICHOK ISl MCHTH(DHUKALINH,
(dopMyIMpOBaHUs M pEIIeHUS 3aaad B
obnactu pohecCUOHATBHON
JIEITCILHOCTH, CBS3aHHOM C  3alIUTOM
OKpy)KaroImei cpeasl W o0OecredeHueM
0€301MacHOCTH YeJI0BEeKa




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

Bun

DopMBbI TEKYLLET0

N HanmeHnoBaHnue TeM 3aHATHI Oo0bem, KOHTPOJISA
Monyas (pa3aen) | y4eOHoi . CemecTtp Bbanabl | UaTepakTus, 4.
DaGOTHI (yueoHOii padoThI) 4. (HanMeHOBaHM e

OLIEHOYHOI'0 CPeACTBA)

Monyns 5. Jlek 1 3aga4u, IPUBOJAILINE K TOHATHIO 2 0,5 - -

Jluddepennnanpabie IIPOU3BOJHOMN, IIpaBUiIa

MCUMCIICHHS muddepeHIMpoBaHUS PYHKIIMH

(YHKIIUMA OHOM

[IEPEMEHHOMN

Monyns 5. Ip1 Haxoxnaenue npousBogHON QyHKITUH, 2 1 - -

Jluddepennnanpabie 3a/laHHBIX SIBHO, HESBHO,

MCUHMCTICHUS napamerpuuecku. Jlorapudmuueckoe

(b YHKIUM OHOM muddepeHIIpoBaHNE

[IEPEMEHHOMN

Monyns 5. Jlek 2 [Tonsarue nuddepennmana GyHKIUN. 2 0,5 - -

Jluddepennmanpabie [Tpon3BOIHBIE BBICHIUX TTOPSIKOB.

MICUMCIICHUS JuddepeHnnanst BHICIIUX TOPSAKOB.

(yHKIIMN OJHOU

[IEPEMEHHOMN

Monyns 5. Ilp 2 [Tpumenenue nuddepennnana k 2 1 - -

JlnddeperunanbHble npuOIMKEHHBIM BhlUKCIeHUsM. [IpaBuna

MCUMCIICHUS Jlonurans

(byHKIIMY OJHOU

[IEPEMEHHOMN

Monyns 5. Cp HccnenoBanne GyHKIMA IPU TOMOIIN 2 42 - 38 3amanus 1,2,

uddepennmanbabie MIPOU3BOAHOM. MPOBEPAEMbIE BPYUHYIO,

MCUMCIICHUS Tectuposanue on-line

(byHKIIUN OJHOU (MpOMEKYTOUHBIE TECThI

[epEeMEHHOI 1-2, uroroBoe

TECTUPOBAHUE)




DopMBbI TEKYLLET0

MHTETpaj

B . HaumeHoBaHue TeM 3aHATHI Oonbem, KOHTPOJISA
Monyas (pa3aen) | y4eOHoi . CemecTtp Bbanabl | UaTepakTus, 4.
DaGOTHI (yueoHOii padoThI) 4. (HanMeHOBaHM e
OLIEHOYHOI'0 CPeACTBA)
Monyns 6. Jlex 3 [TonsTHE HEONPEIEIEHHOTO HHTErpaa. 2 0,5 - -
Heonpenenennsiit HenocpencrBeHHOE HHTETPUPOBAHUE.
MHTETpal HuTerpupoBanue o 4actiam
Monys 6. Ip 3 WHTerpupoBanne TpUTOHOMETPUUYECKUX 2 1 - -
Heonpenenennsiii dbyukuii. UuTerpupoBanue
MHTETpa PaIMOHATILHBIX ¥ HPPAIIMOHATBHBIX
GbyHKIHIA.
Monyns 6. Cp Heonpenenenuslii unTerpan. Merozsl 2 42 - 38 3ananue 3, mpoBepseMoe
Heonpenenenuslit VHTETPUPOBAHMUSL. Bpy4HYO, TectupoBanue
HHTErpal on-line
(MpOMEXKYTOUYHBIN TECT
3, UTOrOBOE
TECTUPOBAHUE)
Monyns 7. Jlex 4 [TonsiTHE ONPENEIIEHHOTO UHTErpaIa. 2 0,5 - -
OrnpeesieHHbIN ®opmyna Herorona-JleitOuuiia.
MHTETpal WHTerpupoBaHue Mo iCTaHOBKOM,
WHTETPUPOBAHKE IO YaCTIM
Monynsb 7. IIp 4 Boruncnenue minomazaei niaockux ¢uryp 2 1 - -
OnpeneneHHbIH B JICKAPTOBBIX U MOJSPHBIX CUCTEMAX
MHTETpa KOoOpAnHaTax. Beraucienne o0beMoB Tel
MO0 TJIOMIASIM TTAPAIIEIbHBIX CEUSHHHA
Monyns 7. Jlex 5 dusndecKue IpUII0KCHUS 2 1 - -
OmnpeneneHHbIH OTIpeIeNIEHHBIX UHTETPAJIOB.
MHTETpa
Monynsb 7. IIp5 HecoOcTBeHHbIE HHTErpabI. 2 1 - -
OrnpenesieHHbIN




DopMBbI TEKYLLET0

B . HaumeHoBaHue TeM 3aHATHI Oonbem, KOHTPOJISA
Monyas (pa3aen) | y4eOHoi . CemecTtp Bbanabl | UaTepakTus, 4.
DaGOTHI (yueoHOii padoThI) 4. (HanMeHOBaHM e
OLIEHOYHOI'0 CPeACTBA)
Monyns 7. Cp Omnpenenennpiit uaTErpai. [punoxeHus 2 42 - - 3amanus 4-5,
OmnpeneneHHbIH OTIpeIeIEHHBIX UHTETPAJIOB. [pOBEpsiEMbIC BPYUHYIO,
HHTErpal Tectuposanwue on-line
(MIpOMEKYTOUYHBIN TECT
4, ITOroBOE
TECTUPOBAHUE)
Monyns 8. Jlex 6 [Tonstne ®HII. YactHble IpOU3BOAHBIE 2 1 - -
DyHKIUU U u¢depeHuansl NepBoro nopsaKa
HECKOJIBKUX
[IepEMEHHBIX
Monyns 8. IIp 6 [TpousBonaHbie U MU HepeHITaIIbI 2 1 - -
DyHKIMU BbIcIIKX nopsakos OHII.
HECKOJIbKUX JuddepenuripoBanue HeIBHON
[epEMEHHBIX byHKINN.
Monyns 8. Cp OyHKIIUN HECKOJIBKUAX TTEPEMEHHBIX. 2 40 - 38 3ananue 6, mpoBepsieMoe
DOyHKINUU [TpousBonHbIe U TUdGepeHHal. BpYyuHY!0, TecTupoBanue
HECKOJIBKUX [TpuGnmKEHHBIE BEIYUCIICHHUSL. on-line
[epEMEHHBIX KacarenbHas u Hopmaib. ['pagneHT. (MpOMEXXYTOUHBIH TeCT
[Tpon3BoHAs 1O HANIPABICHHIO. S, HITOTOBOE
TECTUPOBAHUE)
IMA [TpomesxyTounas arrectanus (3a4€T) 2 0,25 - -
KonTpons |3auér 2 3,75 - - Bompocsr k 3auéty NeNe
1-50
Hroro: 180 -




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

B nucuumiune "Briciias maTematuka 1" ucnonb3yroTcs:

TEXHOJIOTHUS IUCTAaHIIMOHHOTO 00y4YeHHs B paMKax npoekTta «Pocaucrtanty;

TEXHOJIOTHS MOJIYJILHOTO U OJIOYHO-MOTyTLHOTO 00yUeHus (CoiepkaHne yaeOHOro MaTepraa
KECTKO CTPYKTYPUPOBAHO B LIEJSIX €T0 MAKCUMAJIbHOT'O YCBOCHHU S, COMPOBOXKIAETCS 0053aTeIbHBIMU
0JI0KaMu yIpa>KHEHUN U KOHTPOJIA);

TEXHOJIOTHS pa3BUBAOIIero oOyueHus (MpoBeIeHUE JICKIHA, TPaKTUYECKUX 3aHITUM, 3a4€Ta);

TexHoJorus nuddepeHIrpoBaHHOr0 00ydeHus (MpeayiararoTcs 3aIaHus Pa3InIHOTO YPOBHS
CJIO’)KHOCTH);

TEXHOJIOTUSI MHTEPAKTHBHOTO OOy4YeHUsS (OCYIIECTBISCTCS JIEATEIBHOCTh C MYJIbTUMEINa
porpaMMaMu, UCTIOJIb30BaHUE PECYPCOB U BO3MOXKHOCTeH MHTepHET, KOMIIBIOTEPA).

6. MeToguyeckue yKa3aHusi M0 OCBOCHHIO U CHUILIMHBI

B xone nekuMOHHBIX 3aHATHI 00ydaromeMycss HEOOXOAMMO BECTH KOHCIEKTHPOBAHUE
yueOHOro Martepuaia, oOpamias BHHUMaHHE Ha (DOPMYIHPOBKH, PACKPBIBAIOIIME COJCPIKAHUC
u3ydaeMoil nucuuruinabl "Beicimas matematuka 1". XKenarenbHo ocTaBisATh B pab04UX KOHCIIEKTaX
MoJIsi, Ha KOTOPBIX JeNaTh IOMETKH, MOJYEPKUBAIONINE OCOOYI0 BaXHOCTh TE€X WJIA WHBIX
TEOPETHYECKHUX IMOJI0KCHUM.

CamocrosiTenbHass paboTa CTYIACHTOB SIBJISIETCS BaXXHBIM BHIAOM YUe€OHOH AESTEIbHOCTH.
CamocTosTenbHass paboTa BBINONHIETCS BO BHEAYJUTOPHOE BpeMsl MO 3aJaHUI0 U TpU
METOJIUIECKOM PYKOBOCTBE MPETOIABATEINS, HO 0€3 ero HEermOCPEJACTBEHHOTO YIACTHS.

CamocTtosiTenbHasi paboTa CTYJEHTOB NPEIyCMAaTPUBAET BBHIIOJHEHHE MPOMEKYTOUHBIX
TECTOB, 3aJaHU, TPOBEPAEMBIX BPYUHYIO, COCTABIICHHBIX M3 3aJa4 MO0 TeMaM Kypca, UTOTOBOTO
TecTa Mo Kypcy, U3yUeHHe MaTepHaoB JIEKIUNA U 3JMEKTPOHHBIX y4eOHHKOB, OTBETOB Ha BOMPOCHI
CaMOKOHTPOJIS.

B mporuiecce camocTosTensHOM paboOThl CTYAEHT MPUOOpETaeT HaBBIKM CAMOOPTraHU3AIINH,
CaMOKOHTPOJIsI, CAMOYIPABJICHHUS U CTAHOBUTCSI aKTUBHBIM CaMOCTOSITEIbHBIM CYOBEKTOM YUEOHOM
JIeSITETLHOCTH.

B xoxe moAaroToBKM K MPaKTUYECKUM 3aHATHUSIM CIEAYET M3YYUTh KOHCTEKTHI JICKIIUH, U
PEKOMEHIOBAaHHYIO JIUTEPATYPY, YUECTh PEKOMEHIAlUH MPENoAaBaTeNsl.

Ha npakTudeckux 3aHATHSX CTYAEHTHI PEIIAIOT 3a/1auy MMOJ] PyKOBOJICTBOM MPEIOaBaTeIIsl.
[TpakTHyeckue 3aHATHS TMOCBAILIECHBl H3YUYEHHUIO Hanboyiee BaKHBIX U CJIOXKHBIX TeM Y4eOHOM
JTUCIUTITMHBI M CITY’KAT JUTsl 3aKpeTICHUs U3yYEeHHOTO MaTepHaria.

BaxxHbIM KpUTEpUEM YCBOEHHS TEOPUU SIBIISIETCS YMEHHUE PellaTh 3aJaud Ha MPOUICHHbBIN
Matepuan. [lpm pemeHun 3amad HY)XHO OOOCHOBAaTh KaXKIBIM OTall PpEUICHUs, HCXOIS U3
TEOPETHUECKHUX MOJIOKEHUN U3yuyaeMoro Kypca. Eciu CTyIeHT BUIUT HECKOJIBKO yTEH pelieHus, TO
OH JIOJDKEH CPaBHUTH WX M BBIOpATh CaMblil pallMOHAIBHBINA. Perenue 3amaq 1 mpuMepoB CleayeT
u3Narath MoApoOHO, BBIYUCIICHUS pacrlojaraTh B CTPOTOM TMOPSAKE, OTAEINss BCIIOMOTaTelIbHbIC
BBIYHCIICHHSI OT OCHOBHBIX. [10JTydeHHBIN OTBET ClIeyeT MPOBEPSATh CIIOCOOaMH, BEITEKAIOIIMMH U3
cylllecTBa JaHHOM 3amaud. PelmieHue 3amay ONpeAENEHHOrO THIIA HYKHO MPOJOJDKATH 0
npuoOpeTeHust TBEPBIX HABHIKOB B PEIICHUHU.

Bo Bpemsi u3ydeHuss MOAYJsl CTYIEHThl CaMOCTOSITEIbHO BO BHEAYJIUTOPHOE BpeEMS
BBIMTOJIHSAIOT 3aJaHus Kypca M MPOXOIAT TecTupoBanue ON-line. Bamanus pabOThI, TpoOBEpseMOit
BPYYHYIO TOJKHBI OBITH BBITIONHEHBI aKKYPATHO, OCIIEI0BATETFHO, 000CHOBAHUE PEIICHHS U OTBET
00s13aTENIbHBI B KAYKIOM 3aJJaHUH.



7. OueHOYHBIE CPEACTBA

7.1. IlacopT OLIEHOYHBIX CPEACTB

Koxa koHTpO/IMpyemMoii KOMIIeTeH UM HaumenoBanue
Cemectp
(WJIM ee 4acTH) OLIECHOYHOI'0 CPeACTBA
2 OK-10, ITK-22 3amanus 1-6, mpoBepsieMble BPYUYHYIO.
5 OK-10, TIK-22 TectupoBanue on-line (mpomexxyTodHbie
TeCTHI 1-6)

2 OK-10, I1K-22 TectupoBanue on-line (utoroseiii Tect)
2 OK-10, ITK-22 Bormpocs! k 3auéty NeNe 1-50

7.2. TunoBblie 3alaHusl WJIM MHBIC MaTEepUalibl, H606X0}1HMBIC AJIA TEKYLIECT0 KOHTPOJIsA

7.2.1. 3aganue 1, npoBepsieMoe BPYYHVIO

(HaumeHoB8aHUE OYEeHOUHO20 CpedCmBa)

Tunossle npuMepsl 3a1aHUl

3amaua 1

Howmep BapuanTa 3a/1auu ONpeaesisieTcst ¢ IOMOIIBIO TaOIHIIBI 110 epBoi OyKBe (haMUIINU CTYICHTA.

Tabmuia. Beioop Homepa BapraHTa

Byksa A b B r )i E.E | X3 U K )
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Byksa M HIO | 04 I PY | CII | T1II y dD | XII
Ne Bap. 11 12 13 14 15 16 17 18 19 20

y ,_ Ay y
anuTHu IIPONU3BOJHBIC = — JaHHBbIX KIIMH, UCITIOJb3Y: IIpaBuJia BEIYUCICHUS IMTPOU3BOJHBIX
H q ,

Howmep OyHKIMU
Bap.
3] 5 3x 5 6 X VG
a) y=\V2e"-22+4+In"4x; 6) xy=arctg—; B) y:(xe) ;
1 y
r) y=e2cos3x; my=3x* - 1_)(2 +sin®x;
1+x
_y 2
’ a) y=+In x+l+|n(\/§+1); 6) nx+e *=xy;  B) y=(+log, x);
r) y =arctg(sin x)+sin xIn cosx ; n) y=arctgln 3x;
2
2) y=Jx2+1—ln(1+— “1] o) X t=yts ) y=[x-1"
3 X
r) y=2"""™ 4 (1—arccos3x); 1)y =3sin 2xcos® x+sin® x;
a) y:—XarCSIn Xihv1-x?; 6) X +2xy+Yy>—4x+2y—-10=0; b) y=(1+x2)&+l;
4 V1-x?
X . 1, : ,
r) y=arcsin——; m) y=Inarcsin X+Eln x-+arcsin In x;




Howmep

OyHKIMU
Bap.
a) y—ﬁarctg —I X+l, 6) x*—xy+y*=¢€*; ») y=(1+5xz)xi
. 276 x-1
X
r) y =arcsin ;  m) y=Inxlgx—-Inalog, x
NED'G
2) y==htgZX-1 COSX; 6) arctg(x+y)+x’y=e’; B) y=(lgx)"™;
6 2 2 2sin?
x? 2 4x2
= ; =X"-2x+2 ;
0y In 3x n Y ( )e
Vx*+a’ +x !
a) y=h——=—="": 6) tgy=xy+hxy; B) y=(sinv/x);
7 m—x ( r
r) Y =2Xsin X— ( 2)cosx 1) y =Jarctgx —(arcsin x)°;
2
. a)yzgxlxz—az—%In(x+\/x2—a2); 6) cos’(x+y)+e¥ =x; B)
y:(x2+4)xf2; r) y=(3—25in 4x2)5; n) y=vxet+x;
3 x+1 1 x-1 1 X—Yy 2 Ynx
:_| ZIn Zarctg3x; 6) yl=—=>; ={l+e* | ;
o Y 1t TR Y=l Y e
r) y=+/1+arcsin X ; 1) y:3\/sin2x+coisx,
a) y=—25ii2X+InthX; 6) y2=xy+ln¥; B) y=(1-xf*;
10 o\
r) y= [X+1j ! y=sin(x2—5x+4)+tg§.
2 .
a) Y = 24X+ ——; 6) y:(e°°sx+3) . B) y=Insin(2x+5);
1 VX +x+1
B y=x": " tG(XJ -
X
) y=x’1-x2; ) y=asnx. B) y = arctge®
cos? X
12 L
)y =X, n) X—Yy+arctgy=0;
1+ x° 1 :
a) Yy=X ; o) y= ; B) Y =arcsin v1—3x;
13 y 1-x y tg® 2 Y

ry=x"% 1) y-sin x = cos(x — y);




Howmep

OyHKIMU
Bap.
)Y 3+0x 6) Y =Sin X — XCOSX ) y=x"Inx;
a = ; = - ; B = ;
y V3 —4x +5x?
r) y=x"; 1) Xzarctg(é);
X y
) X 6y sin” x ) xInx_
a) Yy =—F—— = B) y=—r;
15 y Ja? — x2 2 +2¢0s* X Y=
r) y = (arctgx)"™; o (e -1)-(e’ -1)-1=0:
1 5/y3 3(y2 ctgx 2
a) y= +X+1; 6) y=2tg”(x" +1); B) y =3 ;
16 \/X2 +1 ( )
y
r) y = (arctgx )*; n) yx=ex;
a)y—31/1+xz- 6)y:1tgzx+lncosx- B)y:arctg;-
17 1-x*" 2 ’ 1+41-x7
ny=(x+x?); n) X —y® +3axy =0;
a) y:Si/xs +5x* —§; 6) yzlnw/l_sfnX ; B) y=arctg(tQZX);
18 X 1+sinx
ny=@6inx)"; mpx-y+a-siny=0;
a) y =58 x2+x+l- 6) y=2"¢"; B)y:arcsinx_
. e | it
r) y = (cosx)"; n Iny = arctg (3]
a) y=x> +1+x%+1; 6)y:%tg3x—tgx+x;
20

B) Y =arctg 3;)2(; r y = (cosx)"* ; m X—y+e’arctgx=0;

3amaya 2

Howmep BapuaHTa 3aaun onpeesercs ¢ IOMOIIbIO TaOIHIIbI IO IEpBON OyKBE UMEHHU CTYJEHTA.

Tabnuua. Berbop Homepa BapuanTa

Byksa A b B r )| EE | X3 U K I
Ne Bap. 1 2 3 4 5 6 7 8 9 10
BykBa M |HIIO| 041 I P,Y | C,II | T, I y ®,0 | X, 1II
Ne Bap. 11 12 13 14 15 16 17 18 19 20

Haiitu npenenst GyHkmii ¢ momouibio npasuia Jlonurans.



Howmep

Bap. [Ipenensr
1-cos’x In sin x g, 4
a)lim———; 0) lim ———; ) lim e”’tg—
1 X0 X + sin2x 12 (2x — ) o X
1/In3x
r) XILrPoo(X + 2)
) ljm $03 MX—COS X |im&' B) lim /x-2 ctgnt ;
) x>0 x? ’ x-0 actg2x—3x’ X—>2+0 g
r) “m 3/(4+Inx).
x—>+0
arctg 3x 2— \/ _tg /2
a)l : 6) lim——— ) lim 5 ;
3 X—0 X X7 X — x—0 m
10 —3x
) XL'Q:;O(X )
. 3x—-1
a)lim—— 6) lim 3-4x. B) lim (1-x)"2;
s x>0  sin%5x x->819 _ \[x X—>1-0
D) liml = Z x lka x.
) Xia(z ngx
2
. X—=sinXx _ WX=1-
a)lim=———= . 6) I|m—3; Xx—a.
5 x—0 X_tg X x-10 x-=10 x—a 2a 2
r) lim (Inx)"*.
. 1-+/cos x — i . . a
) lim =~ Y X. 6) lim X—3IN X, 8) lim (x sm—j;
x>0 X Sin X x—0  x3 X—>e0 X
6 X
r) lim [lnlj |
x—>+0 X
Jlim 1-cos X 6 I In(9—2x2) ) lim (ct nxTi”(H)_
a ; im——4; B — ;
7 =0 x(J1+ x —1i x>2  SiN27X o (7972
0 lim(Vx+2 -2)tg”
sin(1-x) e -1 x+1.
aI — 6) lim : B) | In—=
Vi x-1 )HOaCthX )XTLLX”X_
8 2 x2-3
X
r) lim .
Hw[x +3J
_1-a” . Sin X—COoS X
a) lim a>0); 6) lm ———: B) lim (1—e*)ctg x;
. ) lim=——(@>0) )t x ) lim (1-e™ ety

r) lim x5,

Xx—+0




Howmep

Bap [Ipenensr
) tg3X X _ 4sinx
lim— lim—7——: i g2
10 Vi igx DM P imketre gy
1 In(2—x)
r) lim [—j .
x-1+0{ X —1
) lim ! L ) lim — In x ) lim X
a wravinbwl g
11 -0\ sin?x X% X—00 i/_ x—0 Cth
r) Hn%(ctgx)mi.
) lim X =2x* —x+2 6) i X COS X —Sin X ) i ( )n>0
a ; im ————; B) lim (x"-e™*)n>0;
12 x—>1 X3 —7X+6 x>0 X3 X—>-+00
1
r) Iim XX,
2, In x
a) lim sect x - 2tgx 6) Im — il B) lim x"-sih 2,n>0;
13 X% 1+cos4x X \/; X+ X
r) mp(i X)°°2
. 1
a) lim M 6) lim (1—cos xJctgx; B) lim x*;
14 x=>0 |nsin X x—0 X—>+00
3
F) ||m X4+Inx_
a) lim (1~ x)-tg%; 6) lim arcsin x- ctgx ; B) lim x*";
15 tg%
r) Ilml(tg j :
. X 1 i 1
a) lim [———] 6) lim In x-In(x—1); B) lim (2+X)insx;
16 -1l x=1 Inx x—1 X—>+00
1
- 2 X
T) ler_n)o(1+x T
z [5y2
a) fim XCOSX —Sin X 6) lim —X 5) lim 2x°+1
17 x—0 X3 x—0 Ctg@ X—>+0 2X —1
2
r Jmox '
1 1
- - X COSX
a) im ———; 0) lim e* ~tgﬂ; B) lim (ctg Xj :
X—1 /.4 X—>00 X X
1-sin— 2
18 2

3x
r) nm( X j .
x=2\ 54X




Honep [Ipenensr
Bap.
T
a) lim w, 0) lim (1—%) : B) lim X :
x>0 X —sin X X0 X X—0 X
19 ctg o
r) fim 19 In (3x—25)_
X—>2 e><+3 _ex +1
; X T . . X x ) . -2
a) lim| —— ; 0) lim (e —e )-ctgx, B) |Im(\/x+2—2)x ;1)
— ctgx 2cosx X—% X2
20
lim ctgﬁ-tg?ﬂ
x—1 2 2 '

Kpartkoe onucanue u perjiaMeHT BbINIOJTHEHHUS

3anaHus, TPOBEPSEMbIE BPYYHYIO BBIIOJHSIOTCA CTYAEHTAMH CAMOCTOSITEJIBHO BO
BHEAYJIMTOPHOE BPEMs, IIPU ITOM HEOOXOIMMO MPUBOAUTH B OJIaHKE OTBETOB MOJIPOOHBIE PEIICHUS
KOKIOW 3aJauyd CO BCEMHU IPOMEKYTOYHBIMU BBIYHCICHUSMU. PemieHus 3amad MOryTt ObITh
BBITIOJIHEHBI OT PYKH B TETPaIsX B KIETKY MJIM HaOpaHBI C MOMOMIBIO permaktopa ¢opmyi. Bcee
rpaduKu JOHKHBI OBITH MOCTPOCHBI B CHCTEME KOOpJAUHAT ¢ coOirofeHneM maciitaba. B ciydae
PYKOIIMCHOTO BapUaHTa, MPUCHUIAETCS Ha TIPOBEPKY (POTO BBHIMOIHEHHOTO 3a/1aHUSI.

Kputepuu onenkmu:
- 5 0assIoB BBICTABIISIETCS CTYACHTY, €CIIM MPAaBUIILHO BhIOTHEHO Oomnee 90% 3a1anHuii;
- 4 GaJina BBICTABIISIETCS CTYICHTY, €CJIM MPABUIILHO BBIMOJIHEHO 0T 75% 10 90% 3ananuii;
- 3 Oanna, eciu IpaBUIBLHO BBITTONHEHO OT 60% 10 75% 3amanwii;
- 2 Gaay, eciu MpaBUIIbHO BBIMOIHEHO OT 45% 1o 60% 3amanwii;
- 1 Gamnn, ecnu mpaBUIBHO BbITTONHEHO OT 30% 10 45% 3amanuii;
- 0 6aoB, eciu MpaBUIILHO BhIMOMHEHO MeHee 30% 3a1anuii.

7.2.2. 3apanue 2, npoBepsieMoe BPYYHYVIO

(HaumeHoB8aHUe OYEeHOUHO20 CpedCmBa)

Tunossle npuMepsl 3a1aHUi
3agaua 1
Howmep BapraHTa 3a/1a4u OTIPEeENSIeTCs C MMOMOIIBIO TaOJIHIIBI 110 TIEPBOM OYKBE OTYECTBA CTYICHTA.
Tabnuua. Berbop Homepa BapuaHTa

Byksa A b B r )| E.E | X3 U K I
Ne Bap. 1 2 3 4 5 6 7 8 9 10
BykBa M |HIIO| 0,41 I P,Y | C,II | T, I y d,0 | X, 1I
Ne Bap. 11 12 13 14 15 16 17 18 19 20

Haiitn HanOomblee U HaMMEHbIEe 3HaUeHH QYHKIUH y = f (x) Ha OTpe3ke [a,b]

H;)an;p OyHKIUA, OTPE3OK
1 f(x)=x*-12x+7, [0,3].

2 fx)=x"-GRK+2,  [02]




3 £ (x)= (v3/2)k + cos x {0, ﬂ |
4 f(x)=3x‘-16x°+2,  [-31]
5 f(x)=x*-3x+1  [1/2,2].

6 f(x)=x*+4x,  [-2,2].

7 F(x)=(V3/2)k—sin x, {o, ﬂ
8 f(x)=8x-x*,  [-14]

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

10 f(x)=x—sinx, [~z 7]

11 f()-2s 58

12 (x)= Lx+ cosx, Eﬂ}
13 (0= sl

14 F(x)= Lx—sinx Bﬁ zﬁ}
15 (-2, [37]

16 f(X)==x+cosx, [——z,—n}
17 (=2 3]

18 f(x)==x—-sin x, {— 27r,§7z}
19 (-2 [-46]

20 f(X)==x+cosx, {—2;;,—%4

3amaua 2

Howmep BapuanTa 3a1a4u onpeaenseTcs ¢ MOMOIIbIO Ta0IHIIBI IO IEpBOi OyKBE (haMUIHH CTYIECHTA.

Tabmuia. Beibop HoMepa BapraHTa

Byksa b B r )| E.E | X3 U K 1
Ne Bap. 2 3 4 5 6 7 8 9 10
Byksa HI0 | 0,4 I P,Y | C,II | T, I y d,0 | X, 1I




MNesap. | 11 | 12 | 13 | 14 | 15 [ 16 [ 17 | 18 | 19 | 20 |

[IpoBecTu momHOE MCCIEIOBAaHNE U TOCTPOUTH rpaduku HyHKIIMN

Howmep
Bap. DOyHKIUU
eX
1 a)y:—X2X+l; 6)y:?
2
2 a) y=[1+_x ; 6)y:In(2x2+3).
x—1
X 34X
3 a)y:(x_l) . 6) y=xe ",
2Xx-1 1
4 a) y= 1 6)y=ex_1
XZ
5 a) y= 7 0) y =x—In(x+1).
x°® 2
° D= 9=
3
X’ +16 1
7 a y: , 6) y:e2x_1_
8 x+2) -~y
) y=|"— | ©y=xhx
8
X - 1
9 a) Y= 12 ; 6)y=|n::2.
10 Q) y=————; 06) y=x-Inx.
X“+x+1
2 1
1 ? YT+t 2 YT
3
X* -1
12 Q) y="y7: 6 y=n*L.
X3 1
13 a) y= ; 0) y=
)Y 2(x+1) )Y eX—1
3
X +16
14 a) y="— . 6) y=xIx.
X2 34X
15 a) Y=77 s ) y=xe.
x+2Y)
16 a) y=(ﬁj ; 0) y=x—-Inx.




Howmep OyHKIUU
Bap.
2x-1
a) y= ; 0) y=X—Inx+1.
17 )y (x_1) )Y
X 1
18 a — ; 6 :ex+2
)y x-17 )y
1+xY e*
19 a) y= 1 ; 0) y:?,
X
20 = : 6) y=In(2x*+3).
Q) y=—7: 6 y=h(2¢+3)

Kpartkoe onucanue u perjiaMeHT BbINIOJTHEHHUS

3anaHus, NpPOBEPSIEMble BPYYHYIO BBINOJHSIOTCS CTYACHTaMU CaMOCTOSITEIbHO BO
BHEAYJIMTOPHOE BPEMs, IIPU ITOM HEOOXOIMMO MPUBOAUTH B OJIAHKE OTBETOB MOAPOOHbBIE PEIICHUS
KOKIOW 3aJauyd CO BCEMHU IPOMEKYTOUHBIMU BbIYMCIEHUSAMU. PemieHus 3amad Moryt ObITh
BBIMIOJTHEHBI OT PYKH B TETPaAsXx B KIETKY WM HaOpaHbl ¢ MOMOIIBIO peaakTopa ¢dopmyin. Bcee
rpaduKy JOJDKHBI OBITH MOCTPOEHBI B CUCTEME KOOpAMHAT ¢ coOnojeHneM macmTaba. B ciydae
PYKOIIMCHOTO BapuaHTa, MPUCHIIACTCS Ha TPOBEPKY (POTO BBHITOTHEHHOTO 3a/1aHUS.

Kpurepun oneHku:
- 5 6aJUTOB BBICTABIISETCS CTYACHTY, €CIIU MPABUIILHO BBITIONHEHO Oonee 90% 3amanmii;
- 4 GaJ1a BBICTABJISIETCS CTYACHTY, €CIIH MPaBHIILHO BBIMOIHEHO 0T 75% 10 90% 3ananuii;
- 3 Gaia, eciii paBUIILHO BBIMOJHEHO 0T 60% 10 75% 3ananuii;
- 2 Oannay, eciu MpaBUIHHO BBIMOTHEHO 0T 45% no 60% 3ananuii;
- 1 6ain, ecnu npaBUIIbHO BhIMoNHEHO 0T 30% 10 45% 3ananuit;
- 0 6ay10B, eciaM MPaBUIIBLHO BBIMOIHEHO MeHee 30% 3a1aHuid.

7.2.3. 3aganue 3, npoBepsieMoe BPYYHYIO

(naumenosanue oyeHouHo20 cpedcmsa)

Tunosble npuMepsbl 3a1aHUM
3anaua
Howmep BapuaHTa 3a/1a4u ONpeesieTcs ¢ MOMOIIBIO TabJIHIIbI 110 MepBOi OyKBE OTYECTBA CTYICHTA.
Tabnuna. Betbop HoMepa BapuaHTa

Byksa A b B r i EE|XK3| n K 71
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Byksa M |HIO| 0,9 | O PU |CU |TIW| V | &2 X1
Ne Bap. 11 12 13 14 15 16 17 18 19 20

Haiitu HCOMPCACIICHHLIC HHTCT'PAJIbI.

Howmep Bap. HNuterpanst

a)j e dx '6)f 19-4x
1-e ' 2%+ x-

3dx;B)j(Sx-Z)Inxdx;

1“).[ dx
1-3x+1




Howmep Bap.

NHurerpaist

Bl 2X+9
2 a)IX 'X dX 6)J‘mdx B)IX COs (2X)dX F)Im
a)jarCth J.4dx B)jln(3+x )dx; r)
+ X 3
3 I dx
IX+3+3/(x+3)*
a)jsin2xx/2-cos2 xdx ; G)IZZLNZdX; B)fx-arcsin xdXx ; 1)
4
iy
sin X 4x+31 )
X; 6 dx: 2— dx ;
. a)Il—cosx )I2x2+11x+12 » J(2=x)sinxdx; )
I COS X ix
1+CcO0SX
11X —2 Ux+1
6 ) d 6)—X;) 1-Inx)dx; )
af ] 5)[(1-Inx)d Ffm
7 a)jl_tgxdx;@jzl?—zxdx 8) [ (3x +4 ) cos xdx; r)IX—JFSdX
COS“X X" — X+5
8 dx; B)jarcctg(4x )dx ; r)j dx :
5x+ 6 3c0s X +4sin X
sin 2x 4x —27
dx;6)| —————d | d
9 a)ICOSZX+3 X )jzz 6XB)IXH xdx : 1)
J(\/;—l)(ﬁ\/;-l-l)dx




Howmep Bap. HNuterpanet
x—13 )
. 6) | ——————dX; B) [ x* sin3xdx;
10 a)Icos 2(x*) Ix2—2x—8 »] K
J‘ dX
2siNX+COSX+2
11 a) [€""* sin 2xdx; 6) [ arctg/xdx; B)J. 0| dx
1+3x+1
xdx —-3x+1 dx
12 ' 6 In(1+3 —dx, _
I(x )Ie N1+ 3e” ) B)I x*+1 rjsmx+tgx
x3dx X +3x+3 dx
13 a)j 6)jx3 dx ; B)j—dx D |
+3x° Ix+3+3/(x+3)"
xarcsmx x—-101
: dx:
Y )Icos x(3tgx+1) I o jx~"”+2x2+101x K
e
cos 3xdx X3+ x*+1 COS X
15 —————:6)| x*e¥dx; B) | —————dX; dx.
aj4+sin3x )jxe X B)I x* +2x° rI1+cosx
sin xdx X+3 (Yx+1)
16 ' 6 xarcsm—dx —d dx.
a)'[f\/cos X )I B)Ix + X2 Ii\/_+4}7§?x
a)j(x+arctgx)dx 6) [ xIn(x* +1)dx; B)I -3 dx; r)
17 1+ Xx° +3x°
.[ ’\/X+5
1+3/x+5




Homep 5ap. HNuterpanet
3 _ny2 —
a)IM;@jxsinxcosxdx;B)fx 24X +22X 2dX;r)
. IX(1+x) x* +2x
I dx
3cos X +4sinx’
sin xdx 4x° +3x+50
= =" .6)[ % sindxdx; dx;
1 12005 O 2 15
(Vx—1)(%/x +1)
J dx.
3 : ?
20 a)-[@dx;ﬁ)jxlnzXdX;B)I%X;F)J- ' = '
X X" +5X 2sIN X+ COoS X + 2

Kpartkoe onucanue u perjiaMeHT BbINOJTHEHUS

3agaHusi, TpPOBEpPsSEMbIE BPYUYHYIO BBIIOJHSIOTCS CTYACHTAMH CaMOCTOSTEIBHO BO
BHEAYAUTOPHOE BPEMsl, IIPH 3TOM HEOOXOJUMO IPUBOIUTH B OJJAHKE OTBETOB MOJPOOHBIC PEIICHUS
Ka)KI[Oﬁ 3aga4u CO BCEMH IPOMCKYTOYHBIMU BBIYHUCICHHUAMMU. Pemenns 3aga4 MOT'YyT OBITH
BBINOJIHEHBI OT PYKH B TeTpajsX B KJIETKY MJIM HaOpaHbl C MOMOLIbIO perakropa (opmyi. Bce
rpaduKu JOHKHBI OBITH MMOCTPOEHBI B CUCTEME KOOpJAMHAT ¢ coOnrofeHueM Macuraba. B ciydae
PYKOIHMCHOTO BapHAHTa, IPUCHUIAETCS Ha MPOBEPKY (HOTO BHINOTHEHHOTO 33 JaHMSL.

Kputepun onenkn:
- 5 GaJIJIOB BBICTABIISETCS CTYICHTY, €CJIU MPAaBUIBLHO BBIMOHEHO Oosee 90% 3ananuii;
- 4 GaJ1a BBICTABJISIETCS CTYACHTY, €CIIU MPABHIILHO BBIMOIHEHO 0T 75% 10 90% 3ananuii;
- 3 Gaia, eciii paBUWIILHO BhIMOHEHO oT 60% 10 75% 3ananuii;
- 2 Oannay, eciu MpaBUIbHO BBIMOIHEHO oT 45% 1m0 60% 3ananuii;
- 1 6ain, ecnu npaBUbHO BhIMoNHEHO 0T 30% 10 45% 3ananuit;
- 0 6ay10B, eciaM MPaBUIILHO BBINTOIHEHO MeHee 30% 3a1aHuid.

7.2.4. 3aganue 4, npoBepsieMoe BPYYHYIO

(naumenosanue oyeHouHo2o cpeocmsa)

Tunossie npuMepsbl 3a1aHUM
3amaua 1
Howmep BapuanTa 3a/1auu OnpeaesisieTcst ¢ IOMOIIbIO TaOIHUIIBI 110 epBoii OyKBe (haMUIINU CTYIEHTA.
Tabnuna. Betbop HoMepa BapuaHTa

Byksa A b B r i EE|XK3| n K 71
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Byksa M |HIO| 0,9 | O PU |CU |TIW| V | &2 X1
Ne Bap. 11 12 13 14 15 16 17 18 19 20

BbruncnuTs onpeneneHHble HHTETpaibl. 11 HECOOCTBEHHBIX HHTETPAJIOB PEIIUTH BOIIPOC O
CXOJIUMOCTH



Howmep Bap. HNuterpanet

e 0 % 2
1 a)j —= Ix +2x 2,B) [ xsinxdx; r) J}/(4—x2 )2 dx.
, )jx/_dx e +1)dx’B) fxsszdX F)I(z_d::)
1 5+
18 ¢ x*dx ) cos® X
: jﬂ+f of oy fo-aea US.TX
4 2) IxcosBxdx 6)? ax ,B) jj:;_sx X; 1) !xzx/l—xzdx.
5 a) fl)id;( Jxln B) IXZ\/25—X2dX; r) j\/%
6 a) jcos X sin2xdx; 6)j 2,B)IJ (9—x?)*dx; r)j
"e*e* —1dx. p xdx

7 a) ! -3 )I(1+x)\/— ' B) j(\/cos +sinx )?dx; r)jm.

6 I(x 1)dx_ dex (X - /)dX

)jcos xsin® xdx; r) [——2—

a1 HTix > 1++/5x—
4 ZdX
a) [ 6)J. ) j(cosx+«/sm )2dx; 1)
9 0v16—%x> 24/(X

jw/(l—x2 ) dx.

%sin"’ xdXx e-1

10 j% 6)1% jm; 9 jln(x—l)dx.
| ool [

12 a) j(x 5)e*dx; 6)jsm X cos°® xdx; s) j 2,r) fx V16 — x*dx.
13 a) ?x 2 cos 2xdx; 6)jlid\)/(_ B) T\/ﬁ; r) jx%/mdx.

14 a) J’(x+6)e‘xdx;6)f5%'/r%x j\/r ?ﬁsxmx

o | el & e




Howmep Bap. HNuterpanet
A 3 /
16 a) j(x /)cosBxdx 6)j \/_dx B)j ; j 1X—z(d
17 a) J’xsm2xdx 6)]% j\/_dx j%
18 a) j(x+4)e “dx; 6) j CZTHX 'B) i\/:(iixxz r) Ijni/l—e“dx.
19 a) jarctgxdx;as)j xdx B)j‘ j
0 0 V3X+1 9425 X 1/ 1+x%)
1 A 3 e 4
20 a) j(x—l)exdx;6)jC§/SSiTXiX;B) j% r) [(16—x* )°dx.
7 1 0

3agaua 2

HOMep BapuaHTa 3aga4i OIpCACIIACTCA C IIOMOIIBIO Ta6J'II/II_U:I 10 nepBoﬁ 6YKB6 HMCHU CTYACHTA.

Tabnuna. Betbop HoMepa BapuaHTa

Byxsa A b B r il E.E | XK,3 U K )
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Byksa M |HIO| 0,41 I P,YU | C,II | T,1IJ y d,0 | X, 11
Ne Bap. 11 12 13 14 15 16 17 18 19 20

Boruncnuth miomans Gurypbl, orpaHu4eHHON 3aJaHHBIMU JIMHUAMU. Clenarh yepTex

oOJactu

Howmep Bap. YpaBHeHHs THHMIA
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.




Howmep Bap. VpaBHEHHUS THHHA
9 4x-3y* =0; 4x+2y—1=0.
10 3x* +4y=0; 2x+4y+1=0.
11 y=X;y=-X+2;y=x"
12 y=Xx>; y=X;y=4x.
13 X=4-y?; x=16 —4y°>.
14 y=X;y=x"; y=-2X+3.
15 y=4-x*;y=16 —4x*; y <8x-5.
16 y=x2;y:X2;y:8x—15.
17 y=1—x2;y2x2;y2—32x.
18 X=y, y=X;y=2-X.
19 x=y*; y=X;X+2y—-3=0.
20 y=x-1,y=1-x*; y=(x-1)°.

Kparkoe onucanue u perjiaMeHT BbINOJIHEHHSA

3amaHusi, TpPOBEpPsSEMbIE BPYUYHYIO BBINOJIHSIIOTCS CTYJAEHTAMH CaMOCTOSITEIBHO BO
BHEAYJAUTOPHOE BPEMsl, IPH 3TOM HEOOXOMMO IMPUBOJIUTH B OJJAHKE OTBETOB MOJIPOOHBIE PEIIEHUS
Ka)KI[OI\/JI 3aga4nu CO BCEMH TIPOMCKYTOYHBIMU BBIYHCIICHHUAMU. Pemenns 3aga4 MOTYT OBITH
BBITIOJIHEHBI OT PYKH B TETPajsX B KJIETKY MJIM HaOpaHbl ¢ MOMOLIbIO peaakropa ¢opmyn. Bee
rpaduKu JOHKHBI OBITH MOCTPOEHBI B CHCTEME KOOpJAUHAT ¢ coOnrofieHneM Macmirtaba. B ciydae
PYKOIHMCHOTO BapHaHTa, IPUCHUIAETCS Ha MPOBEPKY (HOTO BHITOTHEHHOTO 33 JaHHS.

Kpurepun onenkmn:
- 5 GaJIJIOB BBICTABIISIETCS CTYICHTY, €CJIA MPAaBUIILHO BHITIOJIHEHO OoJiee 90% 3amanmii;
- 4 Gaia BBICTABIISIETCS CTYACHTY, €CITU MPAaBUIBLHO BBITOIHEHO OT 75% 10 90% 3amanmii;
- 3 Oasa, ecyii MpaBWIILHO BhIMOJIHEHO oT 60% 10 75% 3ananuii;
- 2 Garnay, eciu MpaBUIHHO BEIMOTHEHO OT 45% 1m0 60% 3ananuii;
- 1 6ann, ecnu paBUIIbHO BhIMOSHEHO 0T 30% 10 45% 3ananuii;
- 0 6aoB, ecnu MPaBUIBLHO BhITIONHEHO MeHee 30% 3amaHmii.

7.2.5. 3aganue 5, npoBepsieMoe BPYYHYIO

(HaumeHOBaHUE OYEHOUHO20 CPeOCmBa)

Tunossle npuMepsl 3a1aHU
3agaua
Howmep BapuanTa 3a1a4m onpeaesnsieTcs ¢ MOMOIIbIO TaOJIUIIBI IO IEPBOi OYKBE UMEHH CTYZCHTA.



Tabnuna. Beibop Homepa BapuanTa

byksa A b B I | E,E | K3 41 K J
Ne Bap. 1 2 3 4 5 6 7 8 9 10
byksa M H, 10 | O, 4 II P9 | C IO | T, I y o,0 | X, 10
Ne Bap. 11 12 13 14 15 16 17 18 19 20

Jlano ckansiproe mosie U=U(X;Yy).

1) CocraButh ypaBHeHHE JMHUU U = CH IOCTPOUTH €€ rpaduK.
2) BBIYMCIUTH C IOMOIILIO TPAJAUEHTA IIPOU3BOJHYIO CKAIAPHOTo mojst U =U(X;Y)

B TOUKe AMO HarpaBieHUIo BekTopa AB.
3) HaiiTi HanOOJBIITYIO CKOPOCTh N3MEHEHUS CKAJSIPHOTO TTOJISl B TOUKE A.

H;);\:fp U :U(Xa Y) Koopnunats! 1. 4 | Koopaunater T. B
1 X +y?+4x+2y | -4 [—2+§;_%] (_2+§;0]
2 | X yie2x-2y | 2 (—%,1—%} (&L?J
3 | X+y+2x-4y | -1 [—1—§;2J (—1—?;0]
4 X* +y?—2x-2y 7 (%1_§j (o’l_gJ
5 x>+ Y2 +2x+4y 4 (—1+§;_2J (_1+§;0J
6 X2 +y? —2x+2y 2 (1 5,-1-%] (o,_l_gJ
7| Xyt -2x-dy | -1 [1—%%] 1—@;0
8 | X +y'-4x-2y | -4 [gl—gJ 0;1_§
9 X2 +y?—2x+4y | 4 (1+§;-2J 1+§;0
10 | xX*+y* +2x+2y 7 (—%,—H g} [0;_“%]




Howmep

Bap. U :U(Xa Y) Koopnunats! 1. 4 | Koopaunater T. B
11 X +y +6x+4y | -12 [—% —1+ %] [0;—1+ g]
13 | X*+y?—4x+2y | -4 [1+§;—gj (1+§;oj

14 X2+ Y2 +4x-2y

15 X° +y° +6x+4y

16 X +y? —6x—4y 4

17 X2 +y? +4x+6y -9

18 X2 +y? —4x—6y 5

19 X2 +y° +2x+8y

(—2+£;0]
2
20 X’ +y%—2x-8y -8 (—% ;1—§]

-
2

Kpartkoe onucanue v perjiaMeHT BbINIOJTHEHHUS

3ajaHus, TNPOBEPSIEMbIE BPYYHYIO BBINOJIHSAIOTCA CTYACHTaMHU CaMOCTOSITEIBHO BO
BHEAYJIMTOPHOE BPEMs, IIPU ITOM HEOOXOIMMO MPUBOAUTDH B OJIAHKE OTBETOB MOAPOOHbBIE PEIICHUS
KaX/I0M 3a7ayll CO BCEMH IPOMEXKYTOUHBIMU BBIUYMCIECHUSMH. PemeHus 3agady MoOryT ObITh
BBIMIOJIHEHBI OT PYKH B TETpaasx B KJIETKY WM HaOpaHbl ¢ MOMOIIBIO peaakTopa ¢opmyin. Bcee
rpaduKy JOJDKHBI OBITH MOCTPOEHBI B CUCTEME KOOpAMHAT ¢ coOiojieHneM MmacmTaba. B ciydae
PYKOIIMCHOTO BapuaHTa, IPUCHIJIAETCSI Ha TPOBEPKY (POTO BBHIITOJIHEHHOTO 3a/1aHUS.

Kpurepum ouenku:
- 5 0aJsIoB BBICTABIISIETCS CTYACHTY, €CIIM MPaBUIILHO BhIOMHEHO Oomnee 90% 3amanuii;
- 4 Gasia BBICTABIISIETCS CTYJACHTY, €CITU MPAaBUIBLHO BBITOIHEHO OT 75% 10 90% 3amanwii;
- 3 Gaia, eciii MpaBUIILHO BBIMOJHEHO oT 60% 10 75% 3amanuii;
- 2 Gartay, eciu MpaBUIHHO BEIOTHEHO 0T 45% mo 60% 3ananuii;
- 1 6ann, ecnu mpaBUIIbHO BhIMoNHEHO 0T 30% 10 45% 3ananuii;
- 0 6amioB, ecnu MPaBUIIBLHO BBITIONHEHO MeHee 30% 3amanmuii.



7.2.6. TunoBble BONMPOCHI U3 0aHKA TECTOBBIX 3aJaHUH [JIsI MPOMEKYTOYHOIO0 U
HTOTr0BOI'0 TECTHUPOBAHUS

3aganue Nel
W3 nepedncieHHbIX HUXKeE 3a/1a4 BEIOEPUTE T€, KOTOPBIE CBOIATCS K HAX0XKICHHIO POU3BOIHOM.
Bri0epuTe HECKOIBKO U3 5 BapUaHTOB OTBETA:
Bbluncnenue cuiibl Toka
Haxoxnenne Maccbl HEOMHOPOIHOIO CTEPKHS
HaxoxeHre MrHOBEHHOUM CKOPOCTH
HaxoxJ1eHre CKopoCTH XMMHUYECKOW PEakliMd B MOMEHT BPEMEHH t

Brluncienue JIMHBL 1yTd III0CKOM KPUBOR

3aganne Ne2
X=gcosf
y=bhszn

Haiitu npousBoanyto GyHKIUU

BriOepute o1uH U3 5 BapuaHTOB OTBETA:!

1 b
y, = —cigt
@
1
Ny = Eﬁgﬁ
1 b
.}?;lr = ——fgf
o
1
Y, =——cigt
s
1 s
¥y = —E cigt
3ananue Ne3
x=arcigt
It
y=—=
Haiiti npousBoaHyto GyHKIUU 2
Be10epuTe oMH U3 5 BApUaHTOB OTBETA:
y: =i+t
y; =1+42
i
1
l}? =
LTS
1+

i



3aganue Ned

ok
Haiitu nponzBoanyto GyHKINH Y=
BriOepute oauH U3 4 BapuaHTOB OTBETA!
yh=x" (nx+1)

1 -1
y=xx

yh=(x—-1)fux

yh=ux(x¥ +1)

3ananue NeS
W3 nepednciieHHbIX HIKE (GOPMYIT BBIOEPUTE BEPHBIC.
Bbl6€pI/IT€ HECKOJBKO U3 5 BApUAHTOB OTBCTA:

¢’=1, c=const
UxvVy=u=+Vv’
(CUy =CU’
UVy =UV-UV’

Uy uUv-ur
(?J N

3aganne Ne6
s(t) =05t*—5t3+12t?2 -1

Teno nBuXkeTcs NPSIMOJIMHENHO 10 3aKOHY . B xakue
MOMEHTBI BPEMEHHU YCKOPEHHUE JIBUKEHUS Tella PaBHO HYJIIO?
(S usmepsercs B MeTpax, t — B CEKyHIax.)
BribepuTe onun u3 4 BapuaHTOB OTBETA!

1(c); 4(c)

2(c); 4(c)

1(c); 2(c)

3(c); 4(c)

3aganmne Ne7
4+ 3
s(t)=

3aKOH MPSIMOJIMHEHHOTO IBUKEHUSI MaTEPUATIbHOW TOUKH t+4  Haiiru CKOpPOCTH B
MOMEHT BpEMEHU t=9 c.

(S m3mepsieTcs B CAaHTUMETPax, t — B CEKyH/1ax.)



BriOepute oauH U3 4 BapuaHTOB OTBETA!

1 (e

134 ¢
2 {ea)

13 ¢ )

1{ cae

AL ¢

1 {cae

10% ¢
3aganmne Ne8

13 nepedncieHHbIX HIKE (HOpMYIT BBIOEPUTE BEPHEIE.

Bbl6€pI/IT€ HECKOJILKO U3 5 BApUAHTOB OTBCTA:

(xm )1 — mxm—l

(fx )1 — fr
(ale =ax
(en) =1
aX
(tg) = —
Cos X

3aganue Ne9
[TpousBoaHas GyHKIMH, 3aJaHHON MapaMeTpU4ecKH, BIYUCIAETCS Mo hopMyIie:

BriOepute oMH U3 5 BapUaHTOB OTBETA:!

¥ =0
X
1
1_ %
.J"?x__]_
Hr
1
1_ M
.}?x__l
&
1
xx——l



3aganue Nel(
['eomeTpuyeckuii CMbICI TPOU3BOIHON COCTOUT B TOM, YTO ITPOU3BOIHAS €CTh ...
Bri6epute oauH U3 5 BapuaHTOB OTBETA:
CKOPOCTb MPSIMOJIMHENHOTO JIBUKEHHSI MATEPUATIBHOU TOYKHU
MIPUPAILICHUE OPIMHATHI KacaTeabHON K TpaduKy GyHKIIUU B TOUKE
MJI0IIab KPUBOJIMHEHHOMN Tpaneuuu

JUIMHA IYTH IUIOCKOM KpUBOM

yr710Bo# KO3 GHUIMEHT KacaTenpHOi K rpaduKy GyHKIHH * S B TOUKE

3aganue Nell

3 3 _
[TpousBoaHAs GYHKIHH oty —3xy=0 , 3aJTaHHON HESIBHO, UMEET BH/I:

BblGepI/ITe OJHWH U3 5 BApPHUAHTOB OTBCTA:
i 43yt —3y =0
43yt —3x=0

It 4yt =3y =0

2

Yy —Xx
=
_}? - X
1:.Z'f’_x2
»-x

3aganue Nel2

3 [ .
HpOI/ISBO,Z[HaSI (I)yHKI_II/II/I x +£.’2_}’ xe =10 . SaﬂaHHOﬁ HECABHO, UMCCT BU:

BriOepute o1uH U3 5 BapuaHTOB OTBETA!
yh=1-z"ype?

¥ =3 +l— 2xt?
F

yl = 3x? +l— oxb? — XY
F
,_ (2x8” =32y
1—z*ye?

(2% =3x%y
x* b -1



3amanme Nel3

!

y . )v 1-x?
Haiitu npu Y= .

(arctg x

Bbl6Cpl/lTC OJIUH H3 4 BAPHUAHTOB OTBCTA:
@(—xln arcctgx  J1-x?
J1-x? arcctgx(l+ x?)

g =X lnarcctgx  V1-x*

J1-x? arcctgx(1+ x?)

y' = (arcctg)

)@(In arcctgx  V1-x°
Ji—x2  arcctgx(l+x?)

y' = (arcctg

@(— xIn arcctgx . V1-x?

! = (arcct
y = 9 N arcctgx(1+ x*)

3aganue Neld
2
x°-3x+6
Y= 2 x =23
Hanucath ypaBHEHHE HOPMAIU K JINHUH X B TOUKE C abcLuccoit .

BriOepute onuH U3 4 BapuaHTOB OTBETA!

X—-3y—-79=0
27x—-3y—-79=0
2Tx—-y-79=0
27x—-y-81=0

3amanue Nel5
s(t) =t*-2t2 -1

Teno nBrkeTcs MPAMOJIMHENHO 110 3aKOHY . B xakue MOMEHTBI BpEMEHH

CKOPOCTbH JIBJKEHUS TeJla PaBHO HYJIIO?
(S u3mepsiercst B MeTpax, t — B CEKyHax.)

BriOepute onuH U3 4 BapraHTOB OTBETA:!
0(c); 1(c)
2(c); 4(c)
1(c); 2(c)
3(c); 4(c)



7.3. OueHo4YHbIe cpeacTBAa 1Jsl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA

JUCHUILIHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 2
Ne .
/i Bonpocsl k 3a4éTy
1 |Yro takoe nmpousBoaHas pyHKuU. KakoB ee reoMeTpu4eCKuil CMBICII.
5 [Tpon3BosHast CyMMBI, MPOU3BENEHMs, YAaCTHOro IByX (yHKIuH. [IpomsBoaHas croxHOMH
¢dbynkuuu. [Ipumep.
3 [TaGnuia Npou3BOJHBIX OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIMH.
Urto takoe nuddepennuan pynkuuu. Dopmyna ero Beiuucienus. Tabnmuna auddepennnanos
4 |oCHOBHBIX. dJIeMeHTapHbIX (yHkmi Vcnonp3oBanue nuddepeHnrana B NpUOINIKCHHBIX|
BbruncieHusx. [lpumep.
5 |IIpomsBoansie u auddepeHnnanbl BRICIINX TOPSIKOB.
5 HeoOxoanMple M JOCTaTOYHBIE YCIIOBHMsSI BO3pacTaHus W yObIBaHUA JuddepeHIupyeMoi
(byHKIHN.
7 Uro Takoe oSkcTpeMymbl (min u max) Qyakuuu. KakoBsl He0OXOIUMBIE —YCIOBHUS
CYLIECTBOBAHMSI SKCTPEMYMa.
8 |locraTouHple yCIIOBHE CYIIECTBOBAHMS Min U max.
9 [Teopemsl Poxs, Jlarpamka, Komn.
10 |[IpaBuia JlonmTans packpbITUSI HEONPEAEICHHOCTEH
11 Dopmynel Teitnopa u Makiopena juist gyHkiun f(X) U MX UCHOIB30BAHUE JJIsI BBIYMCICHUN
3HaYEHUI QYHKIIMU C 3aJJaHHOW TOYHOCTHIO.
12 [ToHsATHE BBITYKJIOCTH U BOTHYTOCTH I'paduka GyHKIH B Touke. HeoOXoaumMble 1 TocTaTOYHbIE
yCJIOBUS BBIMYKJIOCTH (BOTHYTOCTH) rpaduka QyHKIMH B TOUKE.
13 [Toukwm nepern6a rpaduka GyHKIHU. Y CIOBHE CYIIECTBOBAHHS TOUEK Nepernoa.
14 IAcumnToThl rpaduka GyHkun. Beprukansueie acumnToTsl. [Ipumep. HakimonHble acHMOTOTHI,
Kak ux Haiitu. [Ipumep.
15 [latb onpenenenue GyHKIMU ABYX, TpEX, N NepeMeHHbIX. [Ipumephl.
Uto Ha3piBalOT 00JacTblO OmpeleneHus (YHKIUM HECKOJIbKUX IepeMeHHbIX. Kak
16 [reoMeTpHYeCcKH MOXKHO MPEACTaBUTH 00JIACTh OIpeiesieHus] GYHKIIMU JBYX IepeMeHHbIX. YTo
siByisieTcsl rpaduKoM (QYHKIIMU IBYX NEPEMEHHBIX U KaK €ro MOCTPOUTD.
17 Uto Ha3pIBaeTCsl YaCTHBIM NPHUPAIICHHEM W YaCTHOW MPOM3BOAHON (PYHKIHMHU HECKOIbKUX
nepeMeHHbIX. Kak HaxonsT yacTHele pousBoaHble. [Tpumep.
UTo Ha3bIBAIOT MOJIHBIM IPHUpPAIICHUEM M MOJHBIM AuddepeHnnanoM (yHKIUN HECKOIbKUX
18 [mepemenHbIx. @opMmysia I BEIUMCIEHUS MONIHOTO U depenuana. Mcnoab3oBaHue NOTHOTO
b depennmana s npubIKeHHbIX Beluucienui. [lpumep.
19 [YactHble NpOU3BOJIHBIE OT CIOXKHON (PYHKIIMU HECKOJIIBKHUX ITEPEMEHHBIX.
20 |YacTHbIe MPON3BOAHBIEC OT (YHKIIMU HECKOIBKHX MIEPEMEHHBIX, 3aJJaHHON HESBHO.
21 |Yactabie mpon3BoaHbie BeicmX nopsiakoB @HIT. CmemanHabie MpON3BOIHBIE U HX CBOHCTBO.
22 luddepenunanst Bpiciux nopsiakos OHIIL
23 |KacarenpHas TUIOCKOCTh M HOPMaJIb K TOBEPXHOCTH.
24 UTo Ha3BIBAIOT TOYKOW MakCMMyMa (MUHUMYMa) (YHKIIUU HECKOJBKUX MepeMeHHbIX. KakoBbI
HE0O0XOAMMBIE YCIIOBUS CYIIECTBOBAHUS TOYEK MAKCUMyMa U MUHUMYMa.
o5 JlocTaTouHble YCIOBHS CYIIECTBOBAHN MUHIMYMa H MAKCHMYMA (GyHKIMHU ABYX EPEMEHHBIX
B CTAl[MOHAPHON TOUKE.
26 YcnoBHbI AkcTpemMyM. MHoxutenu Jlarpanxa. @yuknus Jlarpanxa. Kak HailTu ycrnoBHBIN
PKCTPEMYM.




n/n

Bonpocsl k 3auéry

27

[TepBooOpasHas 1 HeonpeAeIeHHBIM nHTerpal 11 pyHkiuu f(x). [Ipumepsr.

28

CBOIiCTBa HEOINIPEIETIECHHBIX MHTETPAJIOB.

29

Ta6J'II/II_[a HECOMPCACIICHHBIX HHTCI'PAJIOB.

30

MuTerpupoBanue 3ameHol nepemMeHHou. [Ipumep.

31

Wurterpuposanue 1o yactsam. [Ipumep. Kakue nunTerpansl BBIYUCISIIOTCS 3TUM METOIOM.

32

[Ipocreitmme npodu 1,2,3,4-oro Trna, HHTErpupoBanue apoodeit 1,2,3 Tuna.

33

aTerpupoBanue panMoHANbHBIX  (DYHKIUMHA. (TpeACTaBIEHUH HENMPAaBUIBHOH JIPOOHOA
palMoHanbHON (DYHKIMM B BUAE CyMMbl MHOTOWIEHA U IPABUIBHOM JPOOHO-pallMOHAIBHON
(byHKIMU; TeopeMa O NPEACTABICHUU MPaBUIBHOW JPOOHO-PAMOHANBHOW (YHKIUU B BUJC
CYMMBI IPOCTEUIIINX APOOCH).

34

HTerpupoBanre TPUTOHOMETPUYECKUX (DYHKIIUH.

35

HTerpupoBanre NppalMoOHaIbHBIX (QYHKITHI.

36

UTo Ha3pIBalOT MHTErpalbHOM cyMMoOW (yHKUMHU 3ajaHHOW Ha orpe3ke? Kak ee cocTaBUTh.
[Ipumep.

37

Uto Takoe onpenenenHblil naterpan? Kakos ero reoMeTpuueckuii CMbICI?

38

CBoiicTBa OIIPpCACIICHHOI'O MHTCTpAJIA.

39

[Ipon3Bo/iHAsE OT ONPENECIEHHOTO MHTErpaja Mo BepxHemy mpeneny. CBs3b ONpeaeneHHOro
MHTErpaia u nepBooOpa3HoOil OT MOJUHTETPATbHON (PYHKINU.

40

Dopmyna HeroTona-JIeliOHua a1 BBIYMCICHUS ONPEIEICHHOTO MHTETpaja U yCIOBUE €€
MCII0JIb30BAHUS

41

3aMeHa IIepeMEHHOI B ONPE/ICICHHOM HHTETpaJie.

42

I/IHTGFpHpOBaHI/Ie 110 4aCTs4AM B ONPCACIICHHOM MHTETpajic

43

BrrunciaeHue Iiomaaed IIOCKHUX Q)Hryp B MHPAMOYTOJIbHBIX KOOpJWMHATaX € MOMOMIBIO
OIMPCACIICHHOI'O MHTCrpaia.

44

BrryunciaeHue miomagm CCKTOpAa B HOJ'ISIpHOfI CUCTCMC KOOPpANHAT

45

Beluncienue IMHBI 1yrd KpUBOM B IPSIMOYTOJIBHOW CHCTEME KOOPIMHAT.

46

Brranciienue oobema Teja mo JiomazadaM MoNnepeYHbIX CEUYCHHI

47

Brrunciienne oobema Tena BpalICHHUA C IOMOIIBIO OMMPEACIICHHOTI'O HHTCI'paJIa

48

HecoOcTBeHHBIE HHTErpajibl C OCCKOHEUHBIMHU npeaciiaMu. Kakme u3 HUX Ha3bIBaIOT
CXOOAINMHCA, KAaKH1EC paCXO,Z[HH_II/IMI/ICH? HpI/IMepH.

49

HecoOcTBeHHbIe MHTErpanbl OT (QYHKIUHU, UMEIOIEH pa3pbiB 20ro poaa. Kakue uHTerpais
HAa3bIBAIOTCS CXOISAIIMMHUCS, KAKME PACXOASIIIUMUCS ?

50

[Ipu3Haku CXOAMMOCTH HECOOCTBEHHBIX MHTErpajoB ¢ OECKOHEUYHBIMH TMpeAesaMd U

HECOOCTBEHHBIX MHTETPAJIOB OT (DYHKITHI, UMEIOIIUX Pa3phIBbI 20T0 poja

7.3.2. Kpurepuu u HOPpMBbI OLlEHKH

Cemectp

dopma
NpoBeJeHUsA
NPOMEKYTOYHOM
arrecTauuu

Kpurepun u HOpMbI OLIEHKH

Crynent Habpan 40 u 6onee
«3a4TEHOY 0aJIoB MO pe3yNbTaTaM OCBOSHUS

Kypca

1 3auér Crynent Habpan meHee 40

«HE 3a4TEHO» 0aJIoB 1O pe3yabTaTaM OCBOCHUS
Kypca




8.1. Obsi3aTe/ibHAA JTUTEPATYypa

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

Ne
n/n

ABTOPBI, COCTABUTEH

3arsaaBue (3aroJioBoK)

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

I'ox n3panus

KoaudecTBO B
HAY4YHOH
ounodmnoTeKe /
HaumenoBanne 96C

[umaues B.C.

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

YyeOHUuK

2019

OBC
“ZNANIUM.COM”

Pxesckuii C.B.

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

VueOHuk

2018

OBC
“ZNANIUM.COM”

Hanunos FO.M.,
Kyp6enko JI.H.,
Huxonosa I'.A.,
Huxonosa H.B., Hypuesa
C.H.; non pen. XKypbenko
JI.H. , Huxonosoii I'.A. .

MaremaTuka : yueb. nocobue /

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

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

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

YuyebHoe mmocodue

2019

ObC
“ZNANIUM.COM”

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

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

YuebHoe rmocobdue

2019

ObC
“ZNANIUM.COM”




Tun (yueOHuK, yueoHOe

KoanuyecTBO B

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




Tun (yueOHUK, ydeOHOE

KoaunuyecTBO B

Ne nocodoue, yueoHo- HayHron
ABTOPBI, COCTABHTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ouoaunortexe /
n/n MeTOoAMYEeCKOoe nmocodue,
HpPAKTHEYM, 1p.) HaumenoBanmne
P AP 3BC
https://new.znanium.com/catalog/product/89
9484
3 | benoycosa B. H., Bricmas maremaruka. Yacte 1 : yuebHoe VY4aebHOe mocobue 2016 3BC
EpmakoBaI'. M., nocobue / B. U. benoycosa, I'. M. “IPRbooks”

Muxanesa M. M. [u ap.].

Epmakosa, M. M. Muxanesa [u ap.]. —
ExarepunOypr : Ypanbckuil GpenepanbHbiit
yausepcuret, 9bC ACB, 2016. — 296 c. —
ISBN 978-5-7996-1779-0. — Texkcr :
AJIEKTPOHHBIN // DIIeKTPOHHO-ONOIMoTeYHAs
cucrema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/65920.html
(mata obpamenus: 25.10.2019). — Pexum
JIOCTYTA: JUIsl aBTOPU3UP. TIOJIh30BaTEIeH




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

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

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

2004— . — PexxumM jocTyma : scopus.com. — 3ariL. ¢ 3kpana. — S13. pyc., aHri.
- Elibrary [Dnextponnsiii pecypc] : Hay4dHas 3eKTpoHHas Oubimoreka. — Mocksa : HOB,
2000~ . — Pexxum moctymna : elibrary.ru. — 3arm. ¢ skpana. — 3. pyc., aHrIL

- Springer Link [Dnexrponnsiii pecype] : [0a3a manubix]. — Switzerland: SpringerNature,
1842— . — Pexxum nocryna : link.springer.com. — 3ari. ¢ skpana. — 3. anri.

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

- NEICON [3nexrponHsIii pecypc] : 37eKTpOHHAsE HHOOPMAIIHS : apXUB HAYYHBIX )KYPHAJIOB.
— Mocksa : HOUKOH, 2002— . — Pexxum noctyna : neicon.ru/resources/archive. — 3ari. ¢ skpaHa. —
S13. pyc., aHriL.

8.4. IlepeueHb NPOrpaMMHOro obecnevyeHus

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

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

HaumenoBanue 000py10BaHHBIX Y4eOHBIX

Ka0MHeToB, J1adopaTopuii, MACTEPCKUX U

Ne AP. 00bEKTOB /IS MIPOBeIeHHA

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

paboThl o0yuyaoumxcs (HoMep ayAuTOPUN)

Ilepeyenb 0CHOBHOTO 000pYynOBaHMS

VYueOHast ayauTopus Ui nposefeHns 3aHsITuil | CTONbl  yYEeHUYEeCKHE JABYXMECTHBIE U
JIEKIIMOHHOTO TUTA. Y4yeOHas ayAuTOpHUs JUIsl | TPEXMECTHBIS (MOHOOJIOKH) ,CTOJ
NPOBEICHUS 3aHATHI CEMHUHApCKOTo THIIA. | PENoJaBaTeIbCKHi, CTYIN
YueOHast ~ ayamTopus UL KYpCOBOTO | IPEMOJABaTEeNbCKUM, JOCKa ayAuTOpHAs
1 | MPOCKTHPOBAHHS (BBINIOJIHEHUSI  KYPCOBBIX | (M€JI0OBas)

pabot). YueOHast ayauTopus sl TPOBEICHUS
TPYIIOBBIX u WHMBUIYaIbHBIX
KOHCYyJbTallMi. VYd4eOHas aynutopus Uis
IPOBE/ICHUS 3aHATHH TEKYyILero KOHTPOIs U
npoMexxyrouHoi arrecrammu. (I'-440).

VYueOHast ayauTopus Ui npoBeieHns 3aHsaTuil | CTossl YYCHHUYECKHE  JIBYXMECTHBIE
JIEKIIMOHHOTO TUMNa. YueOHas ayautopus A | (MOHOOJIOKH) , CTOJ MpenofaBaTelbCKU,
NPOBE/ICHUS 3aHATHH CEMHUHApCKOro THIIA. | CTYI Iperno/IaBaTeIbCKui, J0CKa
5 VYuebHast  ayauTopusi  JUII  KYPCOBOTO | ayUTOpHAas (MeIoBast)

IPOEKTUPOBAHUS  (BBIMOJIHEHMSI KYPCOBBIX
pabot). YueOHast ayauTopus s TPOBEICHUS
TpPYHIIIOBBIX u UHAUBUAYAJIbHBIX
KOHCYJIbTAIlMi. YdeOHas ayauTopusi JUis




n/n

HaumeHoBaHue 000PYI0BAHHBIX Y4EOHBIX
Ka0MHEeTOB, J1a00paTOpHii, MACTEPCKHUX H
Ap. 00bEKTOB /1J1sl IPOBe/IeHUsl
NMPAKTUYECKUX U JIA00PATOPHBIX 3aHATHH,
NOMeleHUuH JJISI CAMOCTOATEILHOMI
paboThl o0yuyaoumxcs (HoMep ayAuTOPUN)

Ilepeyenb 0CHOBHOTO 000pPYAOBaHMS

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

[Tomerienne 111 CaMOCTOSITEBHONW pPabOThI
cryaenros (I'-401).

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