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COI''TACOBAHO
3asenyrommii kabeapor "XuMmudeckas TEXHOJIOTHA U pecypcocOepexenue”
« » 20 I. M.B. KpaBnosa
(noonucy) (U.0. Damunus)
YTBEPXJIEHA

Ha 3acemanuu kadenpel  "Beiciias MmaTemMaTuka U MaTeMaTH4ecKoe oOpa3oBaHue”

(mpotokoi 3acemanus Ne 2 ot «12» 09 2019 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

Lenp ocBOEHUS AUCHUIUIMHBI — OBJIAJCHHE COBPEMEHHBIM alllapaToM MaTEeMaTUKH s
JAIBHENIIET0 UCIOIB30BAaHUS B JIPYIMX OOJIACTSAX €CTECTBEHHOHAYYHOI'O 3HAHMS M JAMCLUUIUIMHAX
€CTECTBEHHOI'0 COJIepKaHus, MPUOOPETEHUE TEOPETUUYECKUX 3HAHUM IO OCHOBHBIM pa3jeliaM
JUCIUIUIMHBI, TOATOTOBUTh K M3YYEHUI0O U TPUMEHEHHI0O MaTeMaTHYeCKUX METOIOB B
po(heCCHOHATTLHOM JIeATENHHOCTH, K CaMOCTOSITEIBHOMY HM3yYEHUIO TeX pa3JlelioB MAaTEeMaTUKH,
KOTOpBIE MOTYT MOTPeOOBAaThCS JOMOIHUTEIHHO B MPAKTUYECKOW M HMCCIEAOBATENbCKON pabdoTe;
dbopMUpPOBaHHE  MAaTEMaTHYECKOrO, JIOTUYECKOTO W  aNTOPUTMHYECKOTO  MBIIUICHHS U
MaTeMaTUYeCKOl KyJIbTyphl OaKaiaBpa.

2. Mecto nucuumiuabl B cTpykrype OIIOITI BO

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

JIMCUUTITMHBL U TIPAKTUKH, I8 KOTOPBIX OCBOEHHE JAHHOM JUCIMIUIMHBI HEOOXOAMMO Kak
npenmectyromee: "Bpicmias Matematuka 3", "®dwusuka", "WHxeHepHas ¥ KOMIbIOTEpHas

rpaduka”.

3. Ilinanupyembie pe3yJibTaThl 00y4YeHUs1

dDopmupyeMbie U HNuauxaropsl
KOHTPOJIHpYyeMbIe NOCTH/KECHHUS IInanupyemsble pe3yJbTaThl
KOMIIeTEHIIUH KOMIIeTeHI U o0y4eHus

(Ko ¥ HAMMEHOBAHUE)

(K01 1 HAUMEHOBAHUE)

(OIIK-2) crmocoO6HOCTH
UCIIOJIb30BAaTh OCHOBHBIE
3aKOHBI
€CTECTBEHHOHAYYHBIX
JMCIUILINH B
npodecCuOHAIbHON
JeSITEIbHOCTH, TIPUMEHSTh
METO/IbI MATEMATHYECKOTO
aHaJIM3a u
MOJIETUPOBAHHS,
TEOPETHUECKOTO U
HKCIIEPUMEHTAILHOTO
UCCIIENOBAHMS

(OIIK-2) ciocoben
UCII0JIb30BaTh OCHOBHBIE
3aKOHBI
CCTCCTBCHHOHAYYHBIX
JIMCIMILIAH B
npoQeCCHOHAIBHON
JeATENBHOCTH, IIPUMEHSATh
METOAbI MATEMATHUYCCKOT'O
aHaJIM3a U MOJICTMPOBAHUS,
TEOPETUYECKOTO U
SKCIICPUMCHTAJIBHOT'O
UCCIIEI0OBaHMS

3HaTh:

- OCHOBHBIC MaTEMATHUYCCKUE MOJICITH
TIPUHSATHS PEIICHUI;
MaTeMaTHYECKHUE METOJIbI U IPUEMBI
00pabOTKH KOIUYECTBEHHON
nHpopmanuu

YMers:

- pemaTh TUIIOBBIE MATEMATUYECKUE
3agauu; o0pabaTeIBaTh U
AQHAJIM3UPOBATh JaHHBIE JUIS
MOATOTOBKH aHATUTHUYECKUX
penIeHni, SKCIIEPTHBIX 3aKJIFOUCHUI
U PEKOMEHJanuin

BaneTs:

- MaTEeMaTHYSCKUMH U
KOJIHNYECTBEHHBIMH METOJaMHU
pelIeHUs! TUTIOBBIX OpPraHru3allMOHHO-
YIPABJICHUYECKUX 33714,
MaTeMaTHUUYE€CKOMN JIOTHUKOM,
He00X0IMMOM J1s1 pOpMHUPOBAHUS
CYXKJIEHUM 110 COOTBETCTBYIOIIUM
npodeCCHOHABHBIM MTpoOIeMaM

(OIIK-3) crmocoOHOCTH
UCIIOJIb30BAaTh OCHOBHEIE
CCTCCTBCHHOHAYYHBIC

(OIIK-3) ciocoben
UCIIOJIb30BAaTh OCHOBHEIE
CCTCCTBCHHOHAYYHBIC

3HaTh:
- OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHbIX JUCLIMILIUH




dopmupyeMbie U HNuaukaropsl
KOHTPOJINpYyeMble AOCTHKEHU S Ilnannpyemble pe3y/ibTaThl
KOMIIeTeHIM U KOMIIeTeHIUui o0y4eHust
(K01 1 HAMMEHOBAHUE) (K01 1 HAMMEHOBAHUE)
3aKOHBI JIJIS1 TOHUMaHUS 3aKOHBI JIJIs1 TOHUMaHUS YMmeTs:
OKpPYXKaroIllero Myupa u OKPY’KaIOIIIEero MUpa u - HCMOJB30BaTh MaTeMaTHYEeCKUM
SBJICHUHN TPUPOIBI SBJICHUHN TIPUPO/IBI SI3BIK 1 MAaT€MaTUYECKYI0 CUMBOJIMKY
npu MPUMEHEHUU 3aKOHOB

€CTECTBEHHOHAYYHBIX JHMCIUILIMH B
npodecCHOHAIBHON e TEIbHOCTH

Bnaners:

- HaBBIKAMH MMOHUMAaHUS
OKPYKAIOIIer0 MHpa U SBICHUNA B
paMKax U3y4yaeMOoM AUCITUTUIIMHBI




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

Bun

DopMBbI TEKYLLET0

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 2 2 - -

JlnddepennunanpHbie IIPOU3BOJHOMN, IIpaBUiIa

MCUYUCIICHUS muddepeHIMpoBaHUS PYHKIIMH

(O YHKITIHY OHON

[epeMEHHOMN

Monys 5. Ip1 Haxoxpaenue npousBogHON QyHKIUH, 2 2 - -

JlnddepenunanbHuble 3a/laHHBIX SIBHO, HESIBHO,

MCYHCIICHUS napamerpuuecku. Jlorapudmuueckoe

(O YHKITUHM OHON muddepeHIpoBaHNe

[EepEMEHHOMN

Monyns 5. Jlex 2 ITonarue nuddepenmana GyHKIUH. 2 2 - -

JlndpdepeHnnaabHbIe IIpon3BOHBIE BBICIINX MTOPSIKOB.

VICUHCIICHUS JuddepeHnunansl BBICIINX MOPSAIKOB.

(YyHKIIUN OHON

[EepEMEHHOMN

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

JlndpdepeHnnaabHbIe npuOIMKEHHBIM BhlUKCIeHUsAM. [IpaBuna

VICUHCIICHUS Jlonurans

(yHKIIMHN OHON

[EPEMEHHOMN

Monyns 5. Cp HccnenoBanue GyHKIMA TPU TOMOIIN 2 38 - 38 3ananus 1,2,

Jludbdepennmanbabie MIPOU3BOAHOM. MPOBEPAEMbIE BPYUHYIO,

VICUHCIICHUS Tectuposanue on-line

(yHKIIUN OHON (IpOMEKYTOUHBIE TECThI

MepeMeHHOMN 1-2, uroroBoe

TECTUPOBAHUE)




DopMBbI TEKYLLET0

WHTETpall

B . HaumeHoBaHuMe TeM 3aHATHI Oonbem, KOHTPOJISA
Moayas (pa3aes) | y4eOHOM . CemecTtp banasl | UHTEpaKkTHB, 4.
DaGOTHI (yueoHoOii padoThI) 4. (HanMeHOBaHM e
OLIEHOYHOI'0 CPeACTBA)
Monys 6. Cp [TonsTHE HEONPEIETIEHHOTO HHTErpaIa. 2 2 - -
Heonpenenenuslit HenocpencrBeHHOE HHTErPUPOBAHUE.
MHTErpal HuTerpupoBanue o 4actiam
Monyns 6. Ip 3 HHTerpupoBaHue TpUroHOMETPUUECKUX 2 2 - -
Heonpenenenubii byukuii. UuTerpupoBanue
MHTETpal palMoOHATBFHBIX U UPPAMOHATBHBIX
GbyHKIHIA.
Monyb 6. Cp Heonpenenennslii unTerpan. Merozsl 2 38 - 38 3ananue 3, mpoBepseMoe
Heonpenenenubiin VHTETPUPOBAHMUSL. Bpy4HYO, TectupoBanue
MHTErpa on-line
(MpOMEKYTOUYHBIN TECT
3, UTOrOBOE
TECTUPOBAHUE)
Monayns 7. Cp [TonsiTHEe ONpPENEIEHHOrO HHTErpasa. 2 2 - -
OrnpeeneHHbIi ®opmyna Herorona-JleitOuuiia.
MHTErpat WHTerpupoBaHue Mo iCTaHOBKOM,
WHTETPUPOBAHKE IO YaCTIM
Monyns 7. IIp 4 Boruncnenue minomazei niaockux ¢uryp 2 2 - -
OnpeneneHHbIH B JICKAPTOBBIX U MOJSPHBIX CUCTEMAX
MHTETpal KoOpAnHaTax. Beraucienne o0beMoB Tel
O TUTOINASIM MapaIeIbHBIX CEYeHUN
Monyns 7. Cp Ouznyeckue NpUIoKEHUs 2 2 - -
OnpeneneHHbIH OTIpeIeIEHHBIX UHTETPAJIOB.
MHTETpal
Monyns 7. Cp HecoOcTBeHHbIE HHTErpabI. 2 2 - -
OrnpeneneHHbIi




DopMBbI TEKYLLET0

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 Omnpenenennpiit uaTErpai. [punoxeHus 2 38 - - 3amanus 4-5,
OmnpeneneHHbIH OTIpeIeIEHHBIX UHTETPAJIOB. [pOBEpsiEMbIE BPYUHYIO,
MHTErpal Tectuposanwue on-line
(IpOMEKYTOUYHBIN TECT
4, ITOroBOE
TECTUPOBAHUE)
Monyis 8. Cp [Tonsitue ®HII. YactHbie mpou3BOgHBIC 2 2 - -
DyHKIMH u nuddepeHiuans IepBoro nopsaKa
HECKOJIBKUX
MEePEeMEHHBIX
Monyns 8. Cp [TpousBoaHbie U MU GepeHITaIbI 2 2 - -
DyHKIUU BbIcIIKX nopsakos OHII.
HECKOJIBKUX JuddepennripoBanue HeIBHON
MepEeMEHHbIX byHKINN.
Momyns 8. Cp OyHKIIUN HECKOJIBKUAX TTEPEMEHHBIX. 2 38 - 38 3ananue 6, mpoBepsieMoe
DyHKIUU [TpousBonHble U tuddepeHma. BpYuHYI0, TecTupoBanue
HECKOJIBKUX [TpuGnmKEHHBIE BEIYUCIICHHUS. on-line
MepEeMEHHbIX KacarenbHas u HopMaib. ['paaneHT. (MTpOMEXKYTOUHBIH TeCT
[Tpon3BoHAs 11O HAMIPABICHHIO. S, HITOTOBOE
TECTUPOBAHUE)
IMA [TpomesxyTouHas 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;

TEXHOJIOTHUS MOMIYJIHHOTO U OJOYHO-MOAYJIBHOTO OOy4YeHHs (coaepikaHue Yy4eOHOTo
MaTepuaia KECTKO CTPYKTYpPUPOBAHO B LIETSX €r0 MaKCUMAJIbHOTO YCBOEHHS, COIPOBOXKIACTCS
00s13aTeIbHBIMU OJIOKAMHU YITPAXKHEHUH U KOHTPOJIS);

TEXHOJIOTHSl pa3BUBAIOLIEr0 OOyueHus (MpoBeIACHHE JEKLUUH, MPAKTHUECKUX 3aHSITHIA,
3a4éTa);

TexHojorus nuddepeHrpoBaHHOr0 o0yueHus (MpeasaraloTcs 3a/laHusl pa3InyHOr0 YPOBHS
CJI0’KHOCTH);

TEXHOJIOTHSI MHTEPAKTHUBHOIO OOy4YeHHUsS (OCYIIECTBISETCS JEATEIbHOCTh C MYJIbTUMEaNa
porpaMMaMu, HCIIOJIb30BAHUE PECYPCOB U BO3MOXKHOCTEH MHTEpHET, KOMIIBIOTEPA).

6. MeToauuecKue YKa3aHUus 110 0CBOCHHUIO U CHUIIIMHBI

B Xozme IeKIMOHHBIX 3aHATHH OO0ydYaroOUIeMyCsi HEOOXOAMMO BECTH KOHCIIEKTHPOBaHUE
yuyeOHOro Matepuasa, oOpaiias BHHMaHMEe Ha (DOPMYJIUPOBKH, PACKPBIBAIOLIUE COJCpKAHUE
n3zydyaeMoil nucuuiinisl "Beiciias marematuka 1". J)KenatenabHo oCTaBiATh B pab04YMX KOHCIEKTaX
HOJIsl, HAa KOTOPBIX JeJaTh IOMETKH, MOJYEPKUBAIOIIME OCOOYI0 BaXXHOCTb TE€X MM HHBIX
TEOPETUYECKUX TTOJIOKECHHIA.

CamocrosrenbHas paboTa CTYAEHTOB SIBJISIETCS Ba)KHBIM BHJIOM Y4eOHOW J€ATEIIbHOCTH.
CamocTrosTenbHass paboTa BBINONHIETCS BO BHEAYJUTOPHOE BpeMs MO 33aJaHUI0 U IpU
METOAMYECKOM PYKOBOJICTBE IIPEINOJIaBaTeNsl, HO 0€3 ero HeMOCPEICTBEHHOIO YUacTHs.

CaMocrosiTenbHast paboTa CTYJEHTOB NPEIyCMATPUBAET BBHIIOJHEHHE HMPOMEKYTOUHBIX
TECTOB, 3aJJaHUH, NIPOBEPSAEMBIX BPYYHYIO, COCTABICHHBIX M3 3a/Jay 10 TEMaM Kypca, UTOTOBOTO
TecTa Mo Kypcy, U3y4eHHE MaTepHUaoB JIEKIUNA U 3JIEKTPOHHBIX y4€OHMKOB, OTBETOB Ha BOMPOCHI
CaMOKOHTPOJIS.

B mporecce camoctosaTensHON pabOThl CTYACHT MPUOOPETAET HABBIKM CAMOOPTaHM3AINH,
CaMOKOHTPOJIsl, CAMOYIIPABICHNUS U CTAHOBUTCSI aKTUBHBIM CaMOCTOSITEIbHBIM CYObEKTOM y4eOHOU
JIEATEIbHOCTH.

B Xoze moAroToBKM K MPAKTUYECKUM 3aHATHUSM CIEAYET M3YyYUTh KOHCIIEKTHI JIEKIUH, U
PEKOMEHI0BAaHHYIO JIUTEPATYPY, YUECTh PEKOMEH/IAINH ITPEIOAaBaTENs.

Ha nmpakTudeckux 3aHATHSIX CTYAEHTHI PEHIaoT 3aJa4y 110J, PYKOBOJICTBOM IIPENOgaBaTeNsl.
[TpakTHueckue 3aHATUS TMOCBALIEHBl M3YyUYEHUIO HauOoJiee BaXKHBIX M CJIOXHBIX TeM Y4eOHOM
JUCLUIUIMHBI U CITYKaT JUIsl 3aKPEIUICHUS] U3y4YEHHOI0 MaTepHaia.

BaxkHpIM KpUTEpUEM YCBOEHUS TEOPUH SIBISETCS YMEHUE pelaTh 3ajaud Ha MPOWIeHHBIN
marepuan. llpu pemeHMM 3agay HYXKHO OOOCHOBAaTh KaXKABI JTal peleHHs, HMCXOId U3
TEOPETHYECKUX IMOJOKEHUM N3y4aeMoro Kypca. Ecii CTyIeHT BUIMT HECKOJIBKO ITyTEH PELICHHs,
TO OH JIOJDKEH CpPaBHUTh MX M BBIOpaTh caMblii pallMOHaIbHBIA. Pemenue 3agay U npuMepoB
clenyeT u3Nararb MoApoOHO, BBIYMCIEHUS pacloyiaraTb B CTPOTOM TOpPSAKE, OTAeNss
BCIIOMOTaTeNbHbIE BBIYMCIEHHS OT OCHOBHBIX. [lomydeHHbIi OTBET ClieyeT MPOBEPSTH criocobamu,
BBITCKAIOMIMMH W3 CYIIECTBA JAHHOW 3aJaud. PelreHuwe 3agad ONpeaeréHHOro THIa HYXHO
IPOI0JKATh JI0 IPUOOPETEHHs TBEPABIX HABBIKOB B PELICHUU.

Bo Bpems wu3ydyeHMs MOZIyJs CTYJIEHTBl CaMOCTOSITENBHO BO BHEAYJIUTOPHOE BpeEMs
BBITIOJHSIOT 33/IaHKsI Kypca W TPOXOJAT TecTUpoBaHue ON-line. 3amanus pabothl, mpoBepsieMoit
BPYYHYIO JIOJDKHBI OBITh BBINOJHEHbI aKKypaTHO, MOCJEI0BAaTEIbHO, OOOCHOBAaHUE pELICHUS U
OTBET 00s513aTeNbHBI B KQKIOM 3aJaHUU.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH HaumeHoBanue
Cemectp
(WJIK ee 4acTH) OLIEHOYHOI0 CPeACTBA
2 OIIK-2; OIIK-3 3amanus 1-6, mpoBepsieMble BPYUYHYIO.
5 OIK-2: OIK-3 TectupoBanue on-line (mpomexyTo4HbIe
TeCThI 1-6)

2 OIIK-2; OIIK-3 Tectuposanue 0n-line (uToroBeIii TECT)
2 OIIK-2; OIIK-3 Bonpocsr 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

3anauva 1
Homep BapmanTa 3amaum ompenensercss C MOMOUIbI0 Tabiumbl 1o mepBod OykBe (amummu
CTyZIEHTA.
" Tabnuia. Beibop Homepa BapranTa
byksa A b B r ]| E,E | XK 3 nu K J
Ne Bap. 1 2 3 4 5 6 7 8 9 10
bykBa M HIO | 04 IT P4 cur | T, v (ORC) X, 10
Ne Bap. 11 12 13 14 15 16 17 18 19 20

vy ! v
Haiitu IMPOU3BOJAHBIC y = d_ JaHHBIX q)YHKI_II/II/I, HCIOJIb3Y: MpaBHJIa BBIYUCICHUA TPOU3BOJHBIX
X

Honep OyHKIMU
Bap.
3 3x 5 6 X Y
a) y=\2e¥-22+4+In°4x; 6) xy=arctg—; B) y=(xe) ;
1 y
r) y=e2cos3x; n)y:?’\/?—l_xz+sin3x;
1+Xx
_y 2
’ a) y=+/In x+1+|n(\/;+1); 6) Inx+e *=xy;  B) y=(1+log, x)*;
r) y =arctg(sin x)+sin xIn cosx; n) y=arctgln 3x;
2
a) y= /XZ +1_|n[1+\/x +1J; 6) Xy+1:yx+1; B) y=(§/;—1)x+l;
3 X
r) y=2""" 4 (1—arccos3x)’; 1) Y =3sin 2xcos® X +sin’ x;
a) yzwﬂn V1-x2; 6) X*+2xy+Yy?—4x+2y-10=0; B) y=(1+x2)&+l;
4 V1-x?

2

X
r) y=arcsin —;

- 1 2 -
; a) y=Inarcsin x+EIn X +arcsin In x;




OyHKIMU

Howmep
Bap.
a) y—ﬁarctg —I X—+1, 6) X' —xy+y'=e*; B) y= (1+5X)X
. 2" -1
X
r) y =arcsin ;1) y=Inxlgx-Inalog, x;
NED'G
a) y==_1In tgg—%:gsx ;. 6) arctg(x+y)+x’y=e’; B) y=(lg x)"™;
i
6 2
X 2 4x2
= ; =\X"—-2x+2 ;
0y In 3x 2 ( )e
VX2 +a% +x !
a) Yy=IN—————; 6) tgy=xy+Inxy; B)y:sinﬁxz;
VX2 +a® —x ( T
r) y=2xsin x—(x*—2)cosx; n) y = farctgx—(arcsin x’;
2
. a) y=§\/x2—a2—%In(x+\/x2—a2); 6) cos’(x+y)+eY =x; )
y:(x2+4)xfz; r) y:(3—25in 4x2)5; 0 y=Vxe“tx®;
; a) y:% X j ilni—i+larctg3x 0) y3:%; B) y:(1+eX2)nx;
r) y=+/1+arcsin x ; 1) y=3sin? x+COS v
a) y=— _1 +Intg3x; 6) y2:xy+lnl; B)y=(—X>Ctg,
sin X
10 2\
) y:(i) ) y:sin(x2—5x+4)+tg£.
Xx—-1 X
3 2 .
a) Y =2J4X+3————: ) y:(e°°sx +3) . B) y=Insin(2x+5);
" VX2 +x+1
r)y=x"; 1) tg(XJ:SX;
X
) y=xV1-x>: 6 y=2NX. 4 y—arctge®
cos’ X
12 )
Ny =Xx*; n) X—Yy+arctgy=0;
1+ x° 1 .
a) Y=X ; o) y= ; B) Y = arcsin +v1—3xX;
13 )Y 1-x )Y tg?2x )Y
r) y=x" ) y-sin x = cos(x - y);
3+ 6X . m
14 a) Y= ; 6) Y =SIN X —XCOSX; B) y=X"InX;
V3 —4x +5x°




Howmep

sap Dynimn
) y=Xx"% ) % = arctg (gj ;
wy-X . gy- Xy xhx
15 Ja?—x? 2+ 2c0s® X x—1
r) y = (arctgx)""; » (e -1)-(e” =1)-1=0;

1 2 x3 3(v2 ctox 2
a) y= + 53X +1; 0) y:2tg X< +1); B) y:3ar o’
16 VX2 +1 ( )

y

r y = (arctgx)’; n y*x=e*;
a)y:ﬁ; 6)y=1tgzx+lncosx; B)y:arctg#;
17 1-x 2 1+1-x2
r) y:(x+x2)x; n) x° —y®+3axy=0;
s | y:3:i/x5 +5x* —g; 6) y=1In ‘/%; B) y:arctg(tgzx);
ny=(inx)";  mx-y+a-siny=0;

) Y =58+ X+ L 6) y =2 )y aresinx.
a) y= e = ; B) Y= ,
X V1-x?

19
)y =(cosx)"; m In'y = arctg (%)

a)y=\/X2+1+3&/X3+1; 6)y:%tg3x—tgx+x;

20
3-X
B) Y =arcty ot DY = (cosx)

< n) X—Yy+e’arctgx=0;

3anaya 2
Howmep BapuanTa 3aaun onpeessercs ¢ IOMOIIbIO TaOIUIIbI IO IEpBON OyKBE UMEHHU CTYJEHTA.
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

Byksa M |HIO| 04| 0 PU | CII| T, | Y | &2 | X1

Ne Bap. 11 12 13 14 15 16 17 18 19 20

Haiitu npenens! GyHKImii ¢ momouibio npasuia Jlonurans.

Howmep

I1
Bap. penenbl




Howmep

Sin27zx
T) Iim(\/x +2— 2)tgz .
X—2 X

11
Bap. penenbl
1-cos’x i : 4
a)lim———; 6) lim nSINX . B lim e”tg—:
1 X0 X + sin2x 112 (2% — 1) o X
. 1/In3x
lim(x + 2
r) X—)+oc( ) ’
a) ljm S0S MX—cos nx.. 0) Iimﬁ' B) lim ~/x-2 ctgnt ;
2 x—0 X2 ’ x—0 actgzx—sx ’ Xx—>2+0 gnt
r) |Im X3/(4+Inx).
x—>+0
. arctg 3x . 2—x-3 . tg mx/2
a)lim———; 6) lim ———; B) lim > ;
3 *—0 X x=>7  x2 —49 x—0 Inix +1i
H 10 o —3x
F) xﬂr;rnaoo(x € )
3x
. e7=-3x-1 4 ) .
a)lim—— ; 0) Iimﬂ; B) lim (1-x)"2;
A x>0 sin“5x xaBlg_\/; x—1-0
r) lim| Z —x |tg x-
XJ(2 )g
2
X —sin X . x-1-3 _ o . X—a
a)l R lim ——; B) lim tg—=—sin ;
5 x—0 X_tg X x-10 x-=10 x—a 2a
) lim (Inx)¥*.
. 1-+/cos x — i . . a
a)lim —— : 6) lim 2= X. B) lim (x sm—j;
x=0 X Sin X x>0 x3 X0 X
6 X
r) fim (mlj |
X—>+0 X
. 1-cosX In(9—2x2) _ ( mj“”(“’
a)lim : 0) lim———; B) lim | ctg— X
. =0 x(V1+x -1 ) : 72

x—1

r) lim x5,

x—+0

. sin(1-x _e¥ -1
||m(—); 6) lim : B) lim xin X+
1 \x -1 x-0 actg 5x xoe o x—1
X2 x2-3
r) lim .
) Hw(xz +3j
. 1-a* Sin X —COS X )
a) im—— (a>0); 6) Im ——— B) lim (1—e2x)ctg X;
-0 X -7, Intg x x>0




Howmep

Bap [Ipenensr
) tg3X ) X sinx
lim—=>— lim—— RNLE
10 2) x>0 g X ’ 0) =0 x° ’ B) |ILT]1 (X 1)tg 2’
1 In(Z—x)
r) lim (—j .
x—>1+0\ X —1
) lim ! L 6) lim In x lim In x
a T2 | 3 B) M ——
11 x—=0\ sIn 2y x? X—>0 3{/; x—0 Cth
. 1
r) im (ctgx)ins .
)Im1x3_2x2—x+2 6) I X COS X —Sin X ) i (n 4) 0
a im ——— = B) lim (x"-e*)n>0;
12 x-1 X3 — 7X + 6 x—0 X3 X—>+00
1
) lim xx.
X—1
2y . Inx
a) lim secx—Ztgx; 6) lim ol B) lim x"-sin &,n>0;
13 o 1+C0s4x x>0 X[y x>0 X
- COSﬁ
F) XILTO(]-_ X) 2
. 1
a) lim M; 6) lim (1—cos x)ctgx; B) lim x*;
14 x=>0 |nsin X x—0 X—>+00
_3
1 4+Inx
n Jmox '
. 7X ; ; . sinx -
a)wgﬁfwomng; 6)wgam$nx'agx; B) lim x*"™;
15 ..
lim tgﬁ i
F) x—1 4 '
X 1 . 1
a)lim (———J, 6) lim In x-In(x—1); B) lim (2+x)|n3x;
16 -1l Xx=1 InXx x—1 X—>+00
1
. 2\,
T) lemo(ler ) :
T
X COS X —SiNn X | oy o A2XP+1
a) li = ; 0) lim ; B) Xl'_rﬂwﬁ,
17 x—0 X x—0 Ctg— X5 —
2
r) Jmox '
1
a) lim X ; 0) lim ezx-tgﬂ; B) lim (ctgi)msx;
X—1 R 72)( X—»00 X xﬁz 2
1-sin— 2
18 2

3x
r) im (Lj .
x=2\ 54X




H
OMEP [Ipenensr
Bap.
T
a) lim M, 0) Ilm(l——zj ; B) lim X :
x>0 X —Sin X X—>00 x—0
r) fim 19N (3x—25)_
X—2 ex+3_ex +1
- X T . H X —X H \/_ -2
a) lim| —— ; 0) Ilm(e —e )-ctgx; B) IIm( X+2-2] ;1)
xZ Ctgx  2cos X X0 x—2
20 2
. X, 3
lim| ctg—-tg— |.
xal[ g 2 g 2)

Kpartkoe onucanue M perjiaMeHT BbINOJTHEHHUS

3anaHus, TPOBEPSEMbIE BPYYHYIO BBIIOJHSIOTCA CTYAEHTAMH CAMOCTOSITEJIBHO BO
BHEAYJIMTOPHOE BPEMS, IIPU ITOM HEOOXOJMMO MPUBOAUTH B OJIAHKE OTBETOB MOAPOOHbBIE PELICHUS
KOKIOW 3aJauyd CO BCEMHU MPOMEKYTOYHBIMU BBIYMCICHUSMU. PemieHus 3amad MOryTt ObITh
BBIMIOJIHEHBI OT PYKHU B TETpajasx B KIETKY WM HaOpaHbl C MOMOIIBIO peaakTopa ¢gopmyi. Bee
rpaduKu JOHKHBI OBITH MOCTPOCHBI B CHCTEME KOOpJAMHAT C coOnrojeHueM Macimraba. B crmydae
PYKOITMCHOTO BapUaHTa, IPUCHUIAETCS Ha TIPOBEPKY (POTO BBIMOIHEHHOTO 3a/1aHUSI.

Kpurtepun onenku:
- 5 0asIoB BBICTABIISIETCS CTYACHTY, €CIIU MPaBUIILHO BhIOTHEHO Oomnee 90% 3amanuii;
- 4 GaJina BBICTABIISIETCS CTYICHTY, €CJIA MPABUIILHO BBIOJIHEHO OT 75% 10 90% 3ananuii;
- 3 Oanna, ecnu IpaBUIBLHO BBITTONHEHO OT 60% 10 75% 3amanwii;
- 2 Ganmay, eciu paBUIIBLHO BBIMOIHEHO OT 45% mo 60% 3amanmii;
- 1 6amnn, ecnu mpaBUIBHO BbITTONHEHO OT 30% 10 45% 3aanuii;
- 0 6ay10B, eciaM MPaBUIILHO BBIMOIHEHO MeHee 30% 3a1aHuid.

7.2.2. 3aganue 2, npoBepsieMoe BPYYHYIO

(naumenosanue oyeHouHo20 cpedcmsa)

Tunosble npuMepsbl 3a1aHUM
3amaua 1
Homep BapuanTa 3agaum ompenensercs € IMOMOIIbIO TaOiMIbl MO TMepBoi OykBe OT4YeCTBa
CTyZIEHTA.
Tabnuua. Berbop Homepa BapuanTa

Byksa A B B r il EE | K3 | U K i}
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Byksa M |HIO| 04| 0O | P4 |CWI|TU]| V | ®0 | XII
Ne Bap. 11 12 13 14 15 16 17 18 19 20

Haitti HanGorblee 1 HaNMMEHbIIee 3HaUCHUS QYHKINH y = f(x) Ha oTpeske [a,b]

Howmep
O
Bap. YHKIIMS, OTPE30K

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




2 f(x)=x -3 +2,  [0,2]
3 £(x)=(v3/2)x + cosx, {o, ﬂ .
4 f(x)=3x-16x°+2,  [-31]
5 fx)=x*-3x+1  [12,2].

6 fx)=x*+4x,  [-22]

7 ()= (V3/2)x—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(x)= X)2(1]6_3’ [-5.5]

12 f(x):%x+cosx, %z}
13 f(X)=X)2(—;fG, [-5.5]

14 f(x):%x—sin X, 57 27[]
15 (=22, [a]

16 f(x)=%x+cosx, —gn,—n]
17 f(0-2— a7

18 f(x):%x—sin X, [— 27[%75}
19 (-2  [-46]

20 £(0)= 2 x+ cosx [_zﬁ __4

3amaua 2

Homep BapuanTa 3amaum ompenensercss C MOMOUIbI0 Tabiauubl 1o mnepBod Oykse (amunuun

CTYyJICHTA.

Tabnuma. Berobop HOMepa BapuaHTa



Byksa A b B r )| E.E | XK,3 u K 1
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Byksa M HI0 | O, 4 I P,Y | C,II | T, 11 y d,0 | X, 1I
Ne Bap. 11 12 13 14 15 16 17 18 19 20

[TpoBecTu MOTHOE UCCIIETOBAHKUE U TOCTPOUTH IpadUKu PYHKIMHA

Howmep

Bap. DOyHKIUU
eX
. a)y:x2+1; 6)y:7'
2
2 a) y:(lL_ﬁ . 6) y=|n(2x2+3).
3 a)yz(x_l) . 6) y=x%".
4 )y 2x-1 6) 1
a) Y= ; = )
(x-17> Y T e 1
X2
5 a)y=xz_1; 0) y=x-In(x+1).
x® —
6 a)y=2( +1)2; 6)y:eX+2.
x> +16 1
x+2) 2
8 ) :(Tj : 6) Y=X"Inx
X8— 1
10 a) y=— 2 ; 0) y=x—-Inx
X +x+1
1
11 a)y=X2+X 7 0) y= T
X3— 1
12 ) Y="7 0 =|n%
x* 1
13 = . 6) y=
VY ey VY e
3
14 Q) y=" ;16, 6) y=x"hx.
X2 34X
15 a) y= ; 6) Y=Xe ",

x> -1’




Howmep OyHKIUU
Bap.
2
16 a)y:(%]; 0) y=x—-Inx.
2x-1
a) y=——; 0) y=x—Inx+1.
17 )y (x—1) )y
X 1
18 a — ; 6 :ex+2
2 X
19 a>y=(1x%xj; 6 y-°-.
20 a) y= X2X+1; 6) y=I(2x*+3).

Kpartkoe onucanue u perjiaMeHT BbINIOJTHEHUS

3anaHus, TPOBEPSEMbIE BPYYHYIO BBIIOJHSIOTCA CTYAEHTAMH CAMOCTOSITEJIBHO BO
BHEAYJIMTOPHOE BPEMS, IIPU ITOM HEOOXOJIMMO MPUBOAUTH B OJJAHKE OTBETOB MOAPOOHBIE PELICHUS
KOKIOW 3aJauyd CO BCEMHU MPOMEKYTOYHBIMU BBIYHCIECHUSMU. PemieHus 3amad MOryT ObITh
BBITIOJIHEHBI OT PYKH B TETPasX B KJIETKY HJIM HaOpaHBI C MOMOUIBIO penakropa ¢opmyn. Bcee
rpaduKu JOHKHBI OBITH MOCTPOCHBI B CHCTEME KOOpJAMHAT C coOnrojeHueM Macimraba. B crmydae
PYKOIIMCHOTO BapHaHTa, MPUCHUIAETCS Ha TIPOBEPKY (POTO BBIMOIHEHHOTO 3a/1aHUSI.

Kpurtepun onenku:
- 5 0asIoB BBICTABIISIETCS CTYACHTY, €CIIM MPaBUIILHO BhIOTHEHO Oomnee 90% 3a1anHuii;
- 4 GaJina BBICTABIISIETCS CTYICHTY, €CJIA MPABUIILHO BBIOJIHEHO OT 75% 10 90% 3ananuii;
- 3 Oanna, eciu IpaBUIBLHO BBIMONHEHO OT 60% 10 75% 3amanwii;
- 2 Oannay, eciu MpaBUIbHO BEIMOIHEHO oT 45% 10 60% 3ananuii;
- 1 6asnn, ecnu npaBUIbHO BhIMoNHEHO 0T 30% 10 45% 3ananuit;
- 0 6ay10B, eciaM MPaBUIILHO BBINTOTHEHO MeHee 30% 3a1aHuid.

7.2.3. 3aganue 3, npoBepsieMoe BPYYHYIO

(naumenosanue oyeHouHo20 cpedcmsa)

Tunosble npuMepsbl 3a1aHUM
3amaua
Homep BapuanTa 3amgaum ompenensercs ¢ IMOMOIIbIO TaOnMIbl MO TMepBoi OykBe OT4YeCTBa
CTyZIEHTA.
Tabnuua. Berbop Homepa BapuanTa

Byksa A B B r il EE | K3 | U K i}
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Byksa M |HIO| 04| 0O | P4 |CWI|TU]| V | ®0 | XII
Ne Bap. 11 12 13 14 15 16 17 18 19 20

Haiitn HeonpeeieHHbIE HHTETPaJIbI.

Howmep Bap. Huterpanet




Howmep Bap.

NHurerpaist

e*dx 19-4x
) 0]

dx
1 dx; 5x-2)Inxdx;r) | ——.
JY1-¢* 2x* +x-3 [ (5x-2)Inxx r)Il—i/x+1
2 a)IX\/ -Xx2dx; 6).[ﬂdx B)jx cos® (2x)dx ; r)_[—
X" +5X+6 sin X + tgx
arctgx X+9 .
a)J‘ 1+X2 dX; )jde;B)Iln(3+X )dX;F)
3 I dx
IX+3+3(x+3)°
a)JSiﬂZX'\/Z-COSZ xdx; 6)]3)(idx; B)fx -arcsin xdx ; r)
4
P
sin X 4x+31
dx; 6 dx; 2 —x)sinxdx;
. D eosx % O o 11 g 1270 DI (20 sinadi
I COS X ix
1+cosX
¥Inx 11x — x+1
6 ——dX;6 dx 1-1
9=, e oM (L-Inxdx; fﬁm
7 a)jl_tzgxd : 6) I—dx B)j(3x+4)cosxdx r)jx—+5dx
COS“X 5X + X+5
x? dx
8 dx; 6
a)I8+x )I ?

_Z)ide; B)farcctg(4x)dx ; r)j

X2 — 3cosX+4sinx




Howmep Bap. Huterpanet
9 a'[COSS";XZ—i)—(B f 4X 27 X; B)jxlnzxdx;r)
J-(\/——l)(ex/—-l-l)d
X,
IS
a)I X dX;6)J.X_—13dX;B)J.X2 sin3xdx; r)
10 cos’(x*) x> —2x—8
dx
IZsinx+cosx+2'
smx dX
11 a) [ sin 2xdx; 6) [ arctg+/xdx; B)j J‘1+\/F
xdx 2x* —=3x+1 dx
12 .6 In(1 ———aX;n | ———.
I(x )je n(1+3e" ) B)I x*+1 X FIsmx+tgx
X dx x*+3x+3 dx
13 a) ; 6) | x3*dX; B) —d =
lel—xs I I +3x° I\/x+3+3\/(x+3)
xarcsmx x—101
, dx;
y e x(3tgx+1) J«/l X Ix3+2x2+101x K
iy
15 Icos:f»xdx ) [ e x B)Jx +x+1, J. COSX .
4 + sin 3X + 2X? 1+cos x
sin xdx X+3 (Ax +1)
16 ;6 xarcsm—dx —dx dx.
I\/cos )I B)Ix + X Ii\/_+4}7§?x




Howmep Bap. NHurerpaist
(X+ arctgx)dx x* -3 VX+5
6) | xIn( x? +1)dx; B) | ————dX; 1) | ————dx
17 2l X2 )[XIn(x" + 1) B)Ix“+3x2 r)Il+3\/m
3_ 2 _
a)J‘M;ﬁ)Ixsinxcosxdx;B)jx 24X +22X 2dx;r)
18 Jx(1+x) X" +2X
J~ dX
3cosx+4sinx
I sin xdx 6)jx sindxdx: B)j 4x° +3x+50
19 /3 +2c0s X X% +2x* +50x
(ﬁ—l)(W+1)dX
TS
¥4 +Inx X*+3x*+5 dx
—dx 6) [ xIn? xd _——
20 a)j X )[xIn® xax:m) | x* +5x%2 j25inx+cosx+2

KparTkoe onucanue u perjiaMeHT BbIIOJIHCHUS

3a)1aH1/1$1, MMPOBEPACMBIC BPYYHYIO BBIIIOJHAKOTCA CTyACHTaMU CaMOCTOATCIIBHO BO
BHEAYJAUTOPHOE BPEMsl, IPH 3TOM HEOOXOMMO MPUBOJIUTH B OJJAHKE OTBETOB MOJIPOOHBIE PEIIEHUS
Ka)KI[OI\/JI 3aga4nu CO BCEMH IIPOMCKYTOYHBIMU BBIYHCIICHHUAMU. Pemenns 3aga4 MOTYyT OBITH
BBINOJIHEHBI OT PYKH B TeTpajsX B KJIETKY MM HaOpaHbl C MOMONIbIO penakropa ¢gopmyi. Bce
rpadUKu JOHKHBI OBITH MMOCTPOEHBI B CUCTEME KOOpJAMHAT ¢ coOnrofeHueM Macmrtaba. B ciyuae
PYKOIMCHOT'O BapHaHTa, IPUCHUIAETCS Ha MPOBEPKY (HOTO BHINOTHEHHOTO 33 JaHHSL.

Kputepun onenkmn:
- 5 GaJIJIOB BBICTABIISIETCS CTYICHTY, €CJIU MPABUIILHO BhIMOHEHO Oosee 90% 3ananuii;
- 4 Gana BBICTABISIETCS CTYACHTY, €CITU MPAaBUIBHO BBITOIHEHO OT 75% 10 90% 3amanwii;
- 3 Oasa, ecyii MpaBWIILHO BhIMOSHEHO oT 60% 10 75% 3ananuii;
- 2 Garnay, eciu MpaBUIBHO BEIMOJIHEHO OT 45% no 60% 3ananuii;
- 1 6ann, ecnu npaBuUbHO BhIMoNHEHO 0T 30% 10 45% 3ananuii;
- 0 6aoB, ecnu MPaBUIBLHO BBITIONHEHO MeHee 30% 3amaHmuii.

7.2.4. 3aganue 4, npoBepsieMoe BPYYHYIO

(naumenosanue oyeHouHo2o cpeocmsa)

Tunossie npuMepsbl 3a1aHUM
3amgaua 1
Homep BapuanTa 3amaum ompenensercss ¢ MOMOUIbI0 Tabiauibl 1o mnepBod Oykse (amunuu
CTYyJICHTA.
Tabnuna. Berbop Homepa BapuanTa

Byksa A b B r )| E.E | XK,3 u K 1
Ne Bap. 1 2 3 4 5 6 7 8 9 10
BykBa M HI0 | 0,41 I P,Y | C,II | T, 1 y d,0 | X, 1I
Ne Bap. 11 12 13 14 15 16 17 18 19 20




Beraucnuth OIPECACIICHHBIC HHTCI'PAJIbI. HJ’IH HECOOCTBEHHBIX HHTErpajaioB pC€IINTE BOIIPOC O
CXOOAUMOCTHU

Howmep Bap. I/IHTeraJIBI

e 0

1 afm Jx +2x ,B)jxsmxdx r)j«/4 X2 ) dx.

1

) a)I\/_dx Iln(X;l)dx )ﬂfxsm2xdx i J'(Z%X)

3 @T$Gf+J‘ jﬁ%ﬁﬂmﬂx mymlgjiii>g

4 a) fxcos3xdx 6)j jmdx r) jx J1-x2dx.

5 a)jl)idj((“’ )Txln ,m[x%/ﬂdx; r)]-\/%.

6 a) ?cos ® xsin2xdx; 6)J' 2,B)I\/de )j

7 2) Infe \/e:dxm)j . d ;B) j(@ﬂinx)zdx; F)T\/%.

s (x—1)dx__* % (X —1{ )dx
8
a)_[ el )j1+ )jcos xsin® xdx; r) J1+W

,B) j(cosx+«/sm )2dx; 1)

a)j x*dx

9 0v16 —X° )'[1/
Iq/(l—xz )*dx.

sm XdXx e
10 I(x+4)dx 6)} x°dx )I

/cos? x| r) jln(x 1)dx.

o V9 0vV4 — X
e Tasin xdx : 2 4 —x?
11 2) j(x+2)e dx,6)j — I(x 1)3, jz
12 a) j’(x 5)e*dx; 6)jsm X C0s° XdX; s) j 7 ;1) jx V16 — x2dx.
t xdx

V9 — x2dx.

13 a) sz cos 2xdx; 6)J-
0 O

B) Iﬁ,r)lx




Howmep Bap. Huterpanet
r e Tasin? xdx _ § _ % dx
S I S K e-v fﬁ sy
% Inx Zisin? xdx r x2dx
—d
o a)j 6)I 4/cos x ! 3 In Iq/ 16 +x*)
16 a) f(x—%)cosBxdx;@lf\/\/_—dx B) j\/x27— j /1 xX dX.
17 a) jxstxdx 6)j\/% B) j \/_dx jxln =
18 a) j(x+4)e‘*dx 6)_[3% X; Bﬁ\/scjixxz; r) Ijni/l—e“dx.
taxd ; r x*dx
19 a)J'archx@j jm jm
20 a)j(x 1)e*dx; 6)jci)/ZITXdX j ax ;r)qu(16—x2)3dx.

1xIn3x

3agaua 2

HOMep BapHaHTa 3aa4u ONpeACIIsICTCs ¢ TIOMOIIBIO Ta6J'II/ILU:I Io nepBoﬁ 6YKBC HMCHU CTYJACHTA.

Tabnuna. Beitbop HoMepa BapuaHTa

Byksa A B B T i EE [ K3 ] U K 71
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Byksa M |HIO| 04| 0 PYU | CU | T,I| V | &2 | X1I
Ne Bap. 11 12 13 14 15 16 17 18 19 20

Boruncnuth miiomans GUrypbl, orpaHu4eHHON 3aJaHHBIMU JINHUAMU. CJieNaTh 4epTex

oOJactu

Howmep Bap. YpaBHeHUs JTMHUT
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.




Homep Bap. Y paBHEHHs THHHIA
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.
11 y=X;y=-X+2;y=x.
12 y=X’; 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=x';y=%,;y=8x-15.
17 y=1—x2;y2x2;y2—32x.
18 X=y* y=X;y=2-Xx
19 X=y* y=X;x+2y—-3=0.
20 y=x-1,y=1-x*; y=(x-1)°.

Kpartkoe onucanue v perjiaMeHT BbINIOJTHEHHUS

3ajaHus, TNPOBEPSIEMbIE BPYYHYIO BBINOJHSAIOTCA CTYACHTaMHU CaMOCTOSITEIBHO BO
BHEAYJIMTOPHOE BPEMs, IIPU ITOM HEOOXOIMMO MPUBOAUTDH B OJIAHKE OTBETOB MOAPOOHbBIE PEIICHUS
KaXI0M 3a7ayll CO BCEMH IPOMEXKYTOUHBIMU BBIUYMCIECHUSMH. PemeHus 3agady MoOryt ObITh
BBIMIOJIHEHBI OT PYKH B TETpaasx B KJIETKY WM HaOpaHbl C MOMOIIBIO peaakTopa ¢opmyin. Bcee
rpaduKy JOJKHBI OBITH MOCTPOEHBI B CUCTEME KOOpAMHAT ¢ coOiojieHneM MmacmTaba. B ciydae
PYKOIIMCHOTO BapuaHTa, IPUCHITIAETCS Ha TPOBEPKY (POTO BBHITOJIHEHHOTO 3a/1aHUS.

Kpurepum oueHku:
- 5 6aJUTOB BBICTABIIAETCS CTYNIEHTY, €CIIH MPABUIIBLHO BBINOIHEHO Oosiee 90% 3ananmii;
- 4 GaJa BBICTABIISETCS CTYICHTY, €CJIA MPABUIILHO BBIOJIHEHO OT 75% 10 90% 3ananuii;
- 3 Oayuia, eciiy MPaBHIILHO BBITTOJIHEHO OT 60% 10 75% 3amaHwuii;
- 2 Ganay, eciu MpaBUIILHO BBIMOJTHEHO OT 45% mo 60% 3amanwii;
- 1 6amn, ecnu mpaBmIIBLHO BBITIONHEHO OT 30% 10 45% 3ananwii;



- 0 6amioB, ecnu MPaBUIBLHO BBITTONHEHO MeHee 30% 3amaHmuii.

7.2.5. 3aganue 5, npoBepsieMoe BPYYHYVIO

(HaumeHOBaHUE OYEHOUHO20 CPedCmBa)

Tunossle npuMepsl 3a1aHUM
3azaua
Howmep BapuanTa 3a1a4n onpeAesnsieTcs ¢ MOMOIIbIO TaOIUIIBI IO IEPBOi OYKBE UMEHH CTYICHTA.
Tab6muia. Beioop Homepa BapraHTa

Byksa A b B r il E,E | X3 u K I

Ne Bap. 1 2 3 4 5 6 7 8 9 10

Byksa M |HIO| 0,8 | T PU | CII | T, | Y | &2 | X1

Ne Bap. 11 12 13 14 15 16 17 18 19 20

Jlano ckanspaoe mone U=Uu(x;y).

1) CocraButh ypaBHeHue TuHUN U = CH TOCTPOUTH €€ TpaduK.
2) BBIUUCIUTE ¢ TOMOIIBIO TpPaJMCHTa MPOU3BOAHYIO CKAJISIPHOTO  TMOJIS

U=u(X;y) B Touke Ao HarpasieHUIO BekTopa AB.
3) Haiitn HanOOJIBIITYI0 CKOPOCTh U3MEHEHUS CKAJISPHOTO TOJIS B TOYKE A,

H}:):;I)e'p U= U(X, y) Koopaunate! T. A | Koopaunatse 1. B
1 X2 +y? +4x+2y | -4 {—2+§;—%J [—2+§;0J
2 X2 +y?+2x-2y | 2 (—%;1—%} [O;l—éJ
3 X2 +y?+2x-4y | -1 (—1—@;2] [—1—?;0}
4 X2 +y*—2x-2y | 7 (%;1—?} [O;l—gJ
5 x*+y*+2x+4y | 4 L—l+§;—%} [—1+§;O]
6 X2 +y?—2x+2y | 2 (1-5; —1—§] {0; —1—§]
7 X2 +y?-2x—-4y | -1 (1—?;2} (1—§;0]
8 X2 +y? —4x-2y | -4 (g;l—éJ (O;l—éJ




Howmep

bap U=U(xy) Koopmunarsr 1. A4 | Koopaunate: T. B
V3.5 V3
2, y2 14322 1+
9 X“+y —2x+4y | 4 [+2 > +2
1
10 | x2+y?+2x+2y | 7 [—E;—1+ @] (O;—1+ ?]

11 X?+y+6x+4y |-12 [—%;—HEJ

12 x> +y?—6x—4y | -3 (—;l——J

bt

2" 2 / ]
13 X2+y2—Aax+2y | -4 (1+ﬁ;—§] [1+§;OJ
2 2 2
V3.5 V3
2 L y2 4 4x— —1-X2.2 ~1-X20
14 X*+y +4x-2y | 4 ( > %
15 X°+y°+6x+4y | -9 [—Hﬁ;—%} (—1+ﬁi0j
2 2 2
2 2 _ El_ﬁ 01_@
16 X“+y —6x—-4y | 4 (2, > A
17 | x*+y*+4x+6y | -9 [—%;ng [0;1—£]

18 X2 +y*—4x—6y | 5

19 X2 +y +2x+8y | -1

20 X +y>—2x-8y | -8

=)

KpaTtkoe onucanue u perjiaMeHT BbINOJIHEHHUS

3a)IaHI/I$[, MMPOBEPACMBIC BPYYHYIO BBIIIOJHAKOTCA CTYyACHTaMU CaMOCTOATCIIBHO BO
BHEAYIMTOPHOE BPEMs, IIPU ITOM HEOOXOIMMO MPUBOANTH B OJIAHKE OTBETOB MOJAPOOHBIE PEIICHUS
Ka)K}IOﬁ 3aga4u CO BCEMH IIPOMCKYTOYHBIMU BBIYHCIICHHUAMU. Pemenus 3aga4 MOTyT OBITH
BBITIOJIHEHBI OT PYKH B TETPaJsX B KJIETKY MJIM HaOpaHbl C MOMOUIbIO penakropa ¢opmyn. Bcee
rpaduKu AOHKHBI OBITH MMOCTPOCHBI B CUCTEME KOOPAHMHAT C COONMOIeHreM MaciTada. B cimydae
PYKOIHMCHOTO BapHAHTA, IPUCHUIAETCS Ha MMPOBEPKY (OTO BHINOTHEHHOTO 3aJaHHS.

Kputepun onenkmn:
- 5 0asI0B BBICTABIISIETCS CTYACHTY, €CJIU MPAaBUIILHO BbIOJIHEHO 6omee 90% 3amaanuii;



- 4 Gayia BBICTABIISIETCS CTYJCHTY, €CITU MPABUILHO BBITOIHEHO OT 75% 10 90% 3amanwii;
- 3 Gaia, eciii MpaBWIILHO BhINOJHEHO oT 60% 10 75% 3anaHuii;

- 2 Gatay, eciu MpaBWIBHO BEIMOIHEHO OT 45% 10 60% 3ananuii;

- 1 6ann, ecnu mpaBUIIbHO BhIMoOJHEHO OT 30% 10 45% 3ananuii;

- 0 6aioB, eciu MPaBUIILHO BBITIONHEHO MeHee 30% 3amanmii.

7.2.6. TunoBble BOIIPOCHLI M3 0aHKa TeCTOBBIX 3ajaHuHd 1J19 MPOMEKYTOYHOTO H
HTOroBOro TeCTHpOBaHUA

3aganue Nel
W3 nepeunciaeHHbIX HIXKe 3a/1a4 BEIOEPUTE T€, KOTOPBIE CBOJATCS K HaX0XKICHHIO POU3BOIHOM.
Bri0epuTe HECKOIBKO U3 5 BapUaHTOB OTBETA:
Brluncienue cuibl Toka
Haxoxnenne Mmaccbl HEOTHOPOIHOIO CTEPKHS
HaxoxeHre MrHOBEHHOU CKOPOCTH
HaxoxJ1eHne CKOpOCTH XMMHUUYECKOW peakllii B MOMEHT BPEMEHH t

Brluncienue JIMHbL 1yTy IUII0CKON KPUBOK

3aganne Ne2
X¥=acosi
y=bhsanf

Haiitu npousBonnyto GyHKIMH

Bribepute o1uH U3 5 BapuaHTOB OTBETA!

, &
y, = —cigt
i
1 @
y, = E.ﬁgﬁ
1 b
== tgt
s
1 &
y, =——cigt
s
1 )
», = —E cigt
3ananne Ne3
X =arcigt
;2
Y=
Haiitu npou3sBoanyto GyHKIHH 2
Bribepute o1MH U3 5 BApUaHTOB OTBETA!
y: =i+t

;|J;:=1+.t2



T

, 1+£
Yy ==
¥ =t

3aganue Ned

Haiitu npon3BoaHyr0 GyHKIHH F=x x.
Bri6epute onuH 13 4 BApHAHTOB OTBETA:
yh= 2" (nx+1)
I

yh=(x—-1)fux
yh=ux(x¥ +1)

3aganue NeS
W3 nepeuncieHHbIX HUXKe (popMys1 BBIOEpUTE BEPHBIE.
BriOepuTe HECKOIBKO U3 5 BapUaHTOB OTBETA:

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

Uy uUv-ur
g2z

3ananmne Ne6

_ 4 3 2
Teno nBuxkeTca MPSIMOJIMHENHO MO 3aKOHY § (t] o U’St 5t% +12¢ 1
MOMEHTBI BpEMEHH YCKOPEHUE JBUKEHUS TeJla PABHO HYIIO?

. B xakue

(S u3mepsiercs B MeTpax, t — B CEKyH/1axX.)
Bri6epute ouH 13 4 BApHAHTOB OTBETA:
1(c); 4(c)
2(c); 4(c)
1(c); 2(c)
3(c); 4(c)

3aganme Ne7



4+ 3
s(t)=
3aKOH MPSAMOJIMHENHOTO JBUKEHHSI MAaTEPUAIbHOM TOUKHU t+4  Haiiru CKOpOCTb B
t=9
c.

MOMEHT BpEMEHU
(S usmepsiercs B caHTUMETpax, t — B CEKyHAaXx.)

Bribepute ouH U3 4 BAPHAHTOB OTBETA!
1 {eae
13 ¢ )
2 (em)

134 ¢

1{ cae

3L ¢
1 { cae
10y ¢
3ananmne Ne8

W3 nepeuncieHHbIX HUXE GOpMYI BIOEpUTE BEPHBIE.

BriOepuTe HECKOIBKO U3 5 BapUaHTOB OTBETA:

{Im }1 — mxm—l

{fx )1 _ fx
(ﬂle =¥
(enx) = L
X
(rgr)t = —
Cos X

3aganue No9
[IpousBoaHas GyHKINH, 3aIaHHON MMapaMeTPUIECKH, BBIYUCISETCS 0 hopMyIie:

BriGepute oiuH U3 5 BApUaHTOB OTBETA:

Y} =0
X
1
X
yy=-%
Hr
1
F
yi=



3aganue Nel(

I'eomeTprueckuii CMbICI IPOU3BOAHON COCTOUT B TOM, YTO IIPOU3BOHAS €CTh ...

BriGepute oiuH U3 5 BAPHAHTOB OTBETA:
CKOPOCTb MPSAMOJIMHEHHOT'O IBHYKEHUS MaTepUAIbHON TOYKU
NpUpaIIeHHe OPANHATHI KacaTeIbHOM K rpaduKy pyHKIIMH B TOUKE
IJIOIIAb KPUBOJIMHENHOM Tpareluu
JUTMHA TYTH IUIOCKOM KpUBOM

yriaoBoi KO3 GUIIUEHT KacaTeabHOU K rpaduky GyHKIUN y=Jx B TOYKE

3ananme Nell
RN _
[poussoanas pyHKuuu * +y —3xy=0 , 34JJaHHOM HESBHO, UMEET BUJ:
BriGepute ouH U3 5 BAPHAHTOB OTBETA:

It 43y -3y =0
43y -3x=0

It 4yt =3y =0
2
yi-x
}31:—3
y —-x
1:}"—952
yi-x

3aganue Nel2

3 B
HpOI/IBBOI[HaH (I)YHKL[I/II/I X Eﬂy xe? =0 , 3aI[aHHOI71 HCABHO, UMCCT BUA:
BBI6€pI/IT€ OIHUH U3 5 BAapHUAHTOB OTBCTA:

yh=1-z"ype?

¥ =32 +l— 2xd?
g

¥ =3 +l— 2xt? — x8”
iy

(2% =3x%y
1—x*pe?



,_ (2x8” =32y
x ¥ -1

3amanme Nel3

!

y . )\/17><2
Haiitn pu Y= .

(arctg x

Bbl6CpI/lTC OJHH U3 4 BAPUAHTOB OTBCTA:

\/ﬁ(— xInarcctgx ~ J1-x?
N arcctgx(1+ x?)

g =% lnarcctgx  V1-x

J1-x? arcctgx(1+ x?)

y' = (arcctg)

)@ (In arcctgx V1-x°

! = (arcct -
y' = (arcetg Ji—x?  arcctgx(l+x?)

@(— xIn arcctgx | V1-x?

/
= (arcct
y' = (arcctg) J1-¥x2 arcctgx(l+ x*)
3aganue Neldq
x’ —3x+6
Y= Z x =3
HaHHC&Tb ypaBHeHI/Ie HOpMaJ'II/I K JUHUN X B TOYKEC C a6cu1/1cc0171 .

Bribepute onuH U3 4 BapuaHTOB OTBETA!

Xx-=3y—-79=0
27x—-3y—-79=0
27x-y—-79=0
27x—-y-81=0

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

Teno nBuxeTca MPSIMOJIMHENHO MO 3aKOHY . B xakre MOMEHTHI BpEMEHHU CKOPOCTh

JBUKEHMSI T€JIa PABHO HYJIIO?
(S u3mepsiercs B MeTpax, t — B CEKyH/1axX.)

Bri6epute onuH 13 4 BApHAHTOB OTBETA:
0(c); 1(c)
2(c); 4(c)
1(c); 2(c)
3(c); 4(c)



7.3. OueHo4YHbIe cpelcTBAa [1JIsl NMPOMEKYTOUYHOH ATTECTAMM MO MTOraM OCBOEHHS

JUCHUILIHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 2
Ne B .
OIIPOCHI K 3a4€T
n/n p y
1 |Yro takoe npousBoaHas pyHkuuu. KakoB ee reoMeTpu4ecKuii CMBICIL.
2 [Ipou3BosHas CyMMBbI, MPOM3BEAEHUs, YAaCTHOro IBYX (GyHKuMH. [IpomsBopHas croxHON

¢bynkuuu. [Ipumep.

3 [TabGnuua npou3BOJHBIX OCHOBHBIX 2JIEMEHTAPHBIX (DYHKIIHH.
Urto takoe nuddepennman pyaxiuu. Gopmyna ero BerurcieHus. Tadbnuua auddepennnanos

4 |ocHOBHBIX. dneMeHTapHbIX (yHKIMA Mcenons3oBanne muddepeHnmana B HpUOTHMIKECHHBIX|
BerunciacHusX. [Tpumep.

5 |IlpousBoansle u quddepeHnnans BHICIINX MOPSIKOB.

6 HeoOxonuMble W JOCTaTOYHbIE YCIOBMsI BO3pacTaHuss W yObIBaHUA Ju(depeHnupyemMon
(yHKIIH.

7 Uto Takoe OkcTpeMymbl (min v max) ¢Qyakuuu. KakoBsl HEOOXOAUWMBIE YCIOBHS
CYILIIECTBOBAHMS 3KCTPEMYMA.

8 |docraTrouHble yCIOBHE CYIIECTBOBAHHUS MiN U mMax.

9 [Teopemsr Poms, Jlarpanxa, Komm.

10 |[[TpaBuna JlonmTains pacKpbITHS HEOTIPEICICHHOCTEH

11 Dopmyinel Teitnopa u Maxkiiopena st gyHkuuu f(X) U UX UCHOIB30BAHUE /ISl BBIYMCICHUM
BHauYE€HUN (QYHKIMH C 3aJaHHOW TOYHOCTBIO.

12 [loHsATHE BBINYKJIOCTH M BOTHYTOCTH rpaduka ¢yHKuun B TOouke. HeoOxoaumele u
ITOCTATOYHBIE YCJIOBUS BBIMYKJIOCTH (BOTHYTOCTH) rpaduka QYHKIIMH B TOUKE.

13 [Touku nepern6a rpaduka GyHKIHU. Y CIOBUE CYIIECTBOBAHMS TOUEK Mepernoa.

14 AcumnToTl rpadpuka QyHKuuu. BeprukampHble acumnrtoTsl. [Ipumep. HakionHble
ACHUMITOTHI, Kak uX HaTu. [Ipumep.

15 |laTtb onpenenenue GyHKINU IBYX, TPEX, N epeMeHHBIX. [Iprumepsl.
Uto Ha3bpiBalOT 00JacTbio oOmpeneneHus (YHKIUU HECKOJIbKHUX MepeMeHHbIX. Kak

16 |reoMeTpuYEeCcKH MOXKHO MPEACTABUTH 00JIACTh ONpeeseH!s] GYHKIUHU ABYX MepeMeHHBIX. UTo
saBiisieTcsl TpaduKkoM QYHKIIUU IBYX NTEPEMEHHBIX U KaK €r0 MOCTPOUTb.

17 UTo Ha3pIBaeTCs YACTHBIM NPUPAIICHWEM U YaCTHOW MPOU3BOJHON (PYHKUIHMU HECKOIbKUX
nepeMeHHbIX. Kak HaxoT yacTHele mpou3BoaHble. [Tpumep.
UTo Ha3bIBalOT MOJHBIM MpUpAlleHueM U MOJHBIM AudQepeHnanoM QyHKIMH HECKOJIbKUX

18 |nepemennbix. @opMmyrna Ui BEIUMCIEHUS MOIHOTO tuddepeniuana. Mcnoab30BaHHE MOTHOTO
b depennmana s npubIKeHHbIX Beiuncienui. [lpumep.

19 [YactHble Npou3BOIHBIE OT CI0XKHON (PYHKIMU HECKOJIBKHUX NEPEMEHHBIX.

20 |YacTHbIe TPOM3BOIHBIC OT (PYHKIIMU HECKOIBKHX IIEPEMEHHBIX, 3aJJAHHON HESBHO.

21 [YactHbie npon3BoaHbIe BeICIHX mopsakoB @HIT. CMmentanHbIe POM3BOIHBIC 1 KX CBOMCTBO.

22 luddepennmanst Boicunx nopsiiko GHIIL

23 |KacarenpHas TUIOCKOCTh M HOPMaJTb K TIOBEPXHOCTH.

24 UTo Ha3BIBAIOT TOUKONH MaKCUMyMa (MUHUMYMA) GYHKIUU HECKOJIbKUX MepeMeHHbIX. KakoBbI
HE00XO0IMMBIE YCIIOBUS CYIIECTBOBAHUS TOYEK MAKCHMyMa M MUHUMYMa.

o5 JlocTaTouHbIE  yCIIOBHS CYWECTBOBAHHA MMHHMYMa M MakcMMyMa (GyHKIMH  BYX
[IEPEMEHHBIX B CTAIlMOHAPHON TOUKE.

2% 'YcnoBHbBIN 3KkcTpeMyM. MHoxuTenu Jlarpanxka. @ynknus Jlarpanxa. Kak HailTH yCIOBHBIN

DKCTPEMYM.




n/n

Bonpocsl k 3auéry

27

[TepBooOpasHas 1 HeolnpeAeIeHHbIH nHTerpan i Gynkuu f(x). [lpumepsr.

28

CBolicTBa HEONIPEIETIECHHBIX MHTEIPAJIOB.

29

Ta6n1z1ua HCONMPCACIICHHBIX HHTCI'PAJIOB.

30

uterpupoBanue 3ameHol nepeMmeHHou. [pumep.

31

WNurerpuposanue no yactsam. [Ipumep. Kakue nunTerpansl BBIYUCISIOTCS 9TUM METOIOM.

32

[Ipocreitmue npodu 1,2,3,4-oro Tuna, UHTErpupoBanue apoodei 1,2,3 tuma.

33

aTerpupoBaHie panMOHANBHBIX (DYHKIMHA. (TMpeICTaBIEHUH HENPaBUIBHON JIPOOHO-
palMOHAIBHOM (DYHKIMK B BUJE€ CYMMbl MHOI'OWIEHA M IPaBUIbHON APOOHO-pallMOHAIBHOM
(¢yHKIMU; Teopema O MPEACTABICHUU MPAaBHJIBHON TPOOHO-pAllMOHAILHONW (DYHKIIUU B BHUJE
CYMMBI IIPOCTEHIINX TpOoOeit).

34

HTerpupoBanre TPUTOHOMETPUYECKUX (DYHKIIUH.

35

HTerpupoBanue upparoHaibHbIX (PYHKINH.

36

UTo Ha3bpIBAIOT MHTErpalbHON cymMMol (DyHKUIMU 3a7aHHOW Ha oTpes3ke? Kak ee coCTaBUTH.
[ Ipumep.

37

Uto Takoe onpesenenublii naTerpan? Kakos ero reoMeTpuuecKkuil CMbICH?

38

CBolicTBa OIIPCACIICHHOI'O HHTCTpaJia.

39

[Ipon3BogHast OT OMpENEIEHHOr0 MHTErpaja 1Mo BepxHeMy mpeaeny. CBs3b ONpPENEICHHOIO
MHTErpasia u NepBooOpa3HOM OT MOAUHTETPATbHON QYHKIINU.

40

Dopmyna Herotona-JIeWOHUIIA I BBIYUCIICHUS OIPEACICHHOTO0 WHTETpalla W yCIOBHE €€
MCII0JIb30BAHUS

41

3amMeHa epeMeHHOI B OIPE/ICJICHHOM HHTErpase.

42

I/IHTGFpI/IpOBaHI/Ie 110 4aCTAM B ONPCACIICHHOM MHTETPAJIC

43

Brruncienue miomanaeid MIOCKUX (I)I/Il“yp B TIPAMOYTOJIbHBIX KOOpAWHATAX C ITOMOIIBIO
OITPCACIICHHOIO MHTCTpajia.

44

BrruncieHue niomanmu CCKTOpPAa B HOJIHpHOﬁ CUCTCMC KOOPpAWHAT

45

Bpluncienue JIMHBI AYTH KPUBOM B IIPSIMOYT'OJIBHOW CHCTEME KOOPIMHAT.

46

Brruncienre oobeMa Tena mo rJiomaasaM NOICpPECIHbIX Ce4YeHUI

47

Brrancienrne oobema Tena BpallCHUS C TIOMOIIBIO OIMIPEACIICHHOI'O HHTEIrpajia

48

HecoOcTBEeHHBIC HUHTCrpajbl C OECKOHEUHBIMU npeaciaMu. Kakme u3 HUX Ha3BIBAIOT]
CXOOAIINMMUCH, KAKHC paCXOI[HIJ_[I/IMI/ICSI? HpI/IMepLI.

49

HecoOcTBeHHbIE MHTErpaibl OT (YHKLUHU, UMEroIeld pa3pbiB 20ro poaa. Kakue uHTErpasnsl
Ha3bIBAIOTCS CXOISAIIMMHUCS, KAKHE PACXOASIUMUCS?

50

[Ipu3Haki CXOAMMOCTH HECOOCTBEHHBIX MHTErpajoB C OECKOHEYHBIMU MpeAesiaMu U

HECOOCTBEHHBIX MHTETPAJIOB OT (DYHKIIMHA, MIMEIOLINX Pa3pbIBbI 20I0 poja

7.3.2. Kpurepuu u HOPpMBbI OLlEHKH

dopma
NPOBeACHUSA
Cemectp . Kpurepun u HOpMBbI OLIEHKH
NPOMEKYTOYHOM
aTTecTaluu
Crynent HaOpan 40 u 6omee
«3a4TEHO» 0aJuIOB 1O pe3yJbTaTaM OCBOCHUS
) Kypca
1 3auér P
Crynent Habpan menee 40
«HE 3a4TEHO» 0aJuI0B 1O pe3yJbTaTaM OCBOECHHUS
Kypca




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

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Ne
n/n

ABTOpBI, COCTABUTEIHN

3arsiaBue (3arojioBoK)

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

T'ox m3panus

KoauuecTBO B
HAY4YHOH
onobamoTeke /
Haumenosanune O6C

HIunaues B.C.

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

YyeOHuk

2019

ObC
“ZNANIUM.COM”

Pxesckuii C.B.

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

YueOHuk

2018

OBC
“ZNANIUM.COM”

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

Marematuxka : yue6. mocodue /

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

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

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

Y4yebHoe mocodue

2019

ObC
“ZNANIUM.COM”

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

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

Y4yebHoe mocodue

2019

OBC
“ZNANIUM.COM”




Tun (y4yeOHMK, yueOHOe

Koaun4yecTBO B

Ne nocodue, yue0Ho- HAY4YHOI
ABTOpBI, COCTABUTEJIHN 3arsiaBue (3aroJjioBoK) T'ox m3panus
n/n MeToauYecKoe nmocoomue, ouoanortexe /
NPAaKTHUKYM, Ap.) HaunmenoBanue 35C
Huxonosa I'.A., Kypbenko, I'.A. Hukonona, H.B.
Huxonosa H.B., Hypuesa | Huxonona, C.H. Hypuea. — Mockaa :
C.H. NHOPA-M, 2019. — 372 ¢. — (Bsicuiee
oOpa3zoBanue: bakanaBpuar). - TekcT :
a7eKTpoHHBIN. - URL:
https://new.znanium.com/catalog/document?
1d=327833
8.2. JlonosiHuTEIbHAS JIUTEPATypPa
Tun (yueOHuk, yuedHoe KOHH%CTEO 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. Cepreesa, “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
cuctema 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 WHGOPMALMOHHBIX CHPABOYHBIX
CUCTEM

- Web of Science [DnektponHsiii pecypc] : MyJIbTHIUCHHUIUIMHAPHAs pedepaTUBHas 0a3a
nanabix.  —  Philadelphia:  ClarivateAnalitics, 2016~ . — Pexum  gocTymna
apps.webofknowledge.com. — 3aru. ¢ skpana. — S3. pyc., aHrd.

- Scopus [Dnexrponnsiii pecype] : pedeparuBHas 0aza manubix. — Netherlands: Elsevier,
2004— . — PexxumM jocTyma : scopus.com. — 3ariL. ¢ 3kpana. — S13. pyc., aHri.

- Elibrary [Dnexkrponnsiii pecypc] : Hay4dHas 3j1eKTpoHHas Oubimoreka. — Mocksa : HOB,
2000- . — Pexxum moctyma : elibrary.ru. — 3ari. ¢ sxpana. — 3. pyc., aHr.

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

- Science Direct [DnekTpoHHBIN pecypc] : KOJUIEKIHS 3JCKTPOHHBIX KHUT HM3JaTCIIbCTBA
Elsevier. — Netherlands: Elsevier, 2018— . — Pesxxum noctyma : sciencedirect.com. — 3ari. ¢ 3KpaHa.
— 3. aHri.

- NEICON [DnexTtpoHHBI pecypc] : 3JeKTpOoHHas HWHPOpPMALUS @ apXHWB HAyYHBIX
xypHaioB. — MockBa : HOUKOH, 2002— . — Pexxum noctyna : neicon.ru/resources/archive. — 3ari.
¢ KpaHa. — 3. pyc., aHrIIL.

8.4. IlepeueHb NPOrpaMMHOro obecnevyeHus

0 PexBH3UTHI 10I0B
N Haumenosanmue I1O ¢ 3 1010 :)pa
n/n (nata, HOMep, CPOK JeHCTBHUA)
1 Windows Oeccpounas
2 Office Standart OeccpouHas

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

HaumenoBanue 000py10BaHHBIX Y4eOHBIX

Ka0MHeTOB, J1adopaTopuii, MACTEPCKUX H

Ne Ap. 00BEKTOB 1JIsl NPOBECHUS

n/m | NpPaKTHYeCKUX U Ja00paTOPHbIX 3aHATHIA,
MOMEILEHUH /151 CAMOCTOATEIbHOMN

paboThl o0yuaoumxcs (HoMep ayaAuTOPUN)

Ilepeyenb 0CHOBHOTO 000pYyAOBaHHS

Aynuropus BeOKOHpEpEeHIINH. DKpaH TEJIEBU3UOHHBIN, LIUPMBI,
VYuebnass  ayautopust I TPOBEICHHUS | TPOKEKTOP Ha IITATHBE. CTON
3aHATUNA  JIGKIIMOHHOTO TUMa. YueOHas | MpernoaaBaTeIbCKui, CTYJIbS
ayIuToOpUsl  JUISL  TPOBEIACHUS  3aHSATUN | MPENOJABATENIbCKHUE. , Tpancnapant-

CEMHHAPCKOTo TUNa. YueOHas ayIuTopus Ui | epeTsHKKa, CUCTEMHBIN OJIOK.
1 | KypcoBOrO MPOCKTHPOBAHUS (BBITIOJTHCHUS
KYpPCOBBIX Pa0oT). YueOHas ayauTopus JUis
MIPOBEJICHUS] TPYIIIOBBIX M WHIMBUIYATbHBIX
KOHCYNbTallMii  YueOHast ayauTopust JUIs
MIPOBEJICHUS 3aHITHHA TEKYIIEro KOHTPOJS U
npomexyrounoit arrectarmu. (YJIK-807).

[Tomemenue mms caMocTosITeNbHOW PaboThI | CTOMBI YYEHUYECKUE, CTYJIbS
2 | crynenToB (I'-401). yuenndeckue, I[IK ¢ BbIxomom B ceTb
HutepnHer
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