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Jlexunu 6 6
JlaGopaTopHble
[IpakTueckue
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COI''TACOBAHO

HCHTD APXUTCKTYPHBIX, KOHCTPYKTHBHBIX DGIHGHI/Iﬁ W OpraHu3aliy CTPOUTCIbCTBA

« » 20 T.

(noonucv) (U.0. Damunus)

YTBEPXIEHO

Ha 3acemanuu kadenpel  "Beiciias MmaTemMaTuka U MaTeMaTH4ecKoe oOpa3oBaHue"

(mpoTokon 3acemaanusi Ne 2 ot «12» cenrsnops 2025 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 ¥ TPAKTUKHA, HA OCBOCHUU KOTOPBIX Oa3upyercss MaHHAs JUCIUILIAHA!
"Bplciias MaTEMATHUKA. DJIEMEHTHI BbICIIEN alnreOpbl ¥ reoMeTpun’ |

JIMCIUTIIMHBI U TIPAKTHUKH, JIJI1 KOTOPBIX OCBOCHHME JAHHOMN JHCIMIUIMHBI HEOOXOIUMO Kak
npeamiecTByromiee: | 'Briciias matematuka. M30paHHbie pa3zesnsl Boiciiel MateMaTtuku ", "®usuka.
Konebannsa u Boaasl. Pusuka aroma', "Mexanuka. COnpoTUBIEHHE MATEPHUAIOB

3. Iliianupyemblie pe3yJibTaThl 00y4YeHUsI
dDopmupyeMbie U

I/IHIII/IKaTopr JOCTHIKCHUSA

TCXHUYCCKUX HAYK, a
TaKXE
MAaTeMaTH4CCKOIro
arrapara

YPaBHEHHH, ONUCHIBAIOLINX
OCHOBHbIE (pU3NYECKUE
IIPOLIECCHI, C IPUMEHEHUEM
METO/I0B JINHEIHOH anredpsl
M MaTEMAaTUYECKOTO aHAIU3a

OIIK-1.8. O6paboTka
pacueTHBIX U
SKCIICPUMCHTAJIBHBIX
JAHHBIX BEPOSTHOCTHO-
CTAaTUCTUYCCKUMHU MECTOAaMHN

KOHTPOJIMpYeMble KOMITETeH I Iliianupyembie pe3y/IbTaThbI
KOMIIeTeHIIUH (KOZL H HaHMEHOBaHIE) o0yuyeHHs

(Ko 1 HAUMEHOBAHUE)

OIIK-1 Cnocoben OIIK-1.6. Pementie 3nare: OCHOBHBIE IOHATHS
pemars 3a/1a41 MHKCHEPHBIX 33124 C MaTEMaTHKH, a TaKXkKe €€ IPUI0KEHUS B
npodeccuoHaIbHON TTIOMOIIIbIO MaTeMaTHyeckoro | NPOMECCHOHABHBIX JUCHUILIMHAX,
NEATEIbHOCTH Ha almapara BeKTOPHOM MeToJbl cOOpa aHanHu3a U 00pabOTKH
OCHOBE HCIIOJIB30BAHUA | aireGpbl, AHAUTHIECKOM uH(popManuu

TEOPETHUYECKUX U reOMETPHH YMmeThb: PUMEHSTH
HNPaKTHYECKUX OCHOB MATEeMATHYECKOT0 aHAIN3A €CTECTBEHHOHAYUHbIC u
€CTECTBEHHBIX U OIK-1.7. Pemmenme OO0IIEeHKEHEPHBIE 3HAHMA B

po(hecCHOHANBEHOM e TENbHOCTH

BJ'la}IeTI): METOJaMU MAaTEMATHYCCKOI'O
aHamM3a W MOJCIHUPOBAHHS B
PO eCCHOHAIBHON e TETHHOCTH




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

Bun

®opMbl TEKYILLEro

. HanmeHnoBaHue TeM 3aHATHH Oobem, KOHTPOJIA
Mopnyas (pa3aen) | y4deOHOMH . Cemectp baanel | MHTEpaKTHB, 4.
DPaGOTHI (yueoHoii padoThI) 4, (HanMeHOBaHMe

OLIEHOYHOI0 CPeACTBA)

Pasnen 1. Beenenue B| Jlex 1 HuddepenurpoBanue GyHKIUNA OTHON 3 2 -

MaTEMaTUYeCKUI IIEPEMEHHOMN

QHAIN3

Paznmen 1. Beegenne |Cp AHkera 3 1 3 -

B MaTeMaTUYECKUN

aQHaAIIN3

Paznen 1. Beenenune |Cp OnexTpoHHbIid yueOHuK 1.1. [Tonstue 3 15 -

B MaTeMaTUYECKHUI npezaena QyHKIMU

QHAJIU3

Paznen 1. Beenenue |Cp [IpomexxyTounslii TecT 1 3 2 2 - [IpoMexKyTOUYHBIN TECT K

B MaTeMaTUYECKHI PIEKTPOHHOMY

QHAJIN3 yuebHuky 1.1

Pa3znen 1. Beegenne |Cp OneKTpoHHBINA yuyeOHuK 1.2. 3 15 -

B MaTeMaTHYECKUN HenpepriBHOCTH YHKITMHM U TOUKH

AHaAIIN3 paspbiBa

Paznen 1. Beenenue |Cp [IpomexxyTounblii TECT 2 3 2 1 - [IpoMeKyTOUYHBIN TECT K

B MaTeMaTHYECKHI PIEKTPOHHOMY

QHAJTU3 yueOHuKy 1.2

Paznen 2. Cp OneKTpoHHBIN yuyeOHuk 2.1. 3 15 -

Juddepenumrponanue [TpousBoaHas GyHKIIMM OAHON

(byHKLIHU OJTHOM
[epEMEHHOMN

MIEPEMEHHOM




®opMbl TEKYILLEro

B . HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOJISA
Mopnyasb (pa3gen) | y4deOHOM . Cemectp baanel | HHTEpaKTHB, 4.
DPaGOTHI (yueoHoii padoThI) 4, (HanMeHOBaHMe

OLIEHOYHOI0 CPeACTBA)

Paznen 2. Cp [TpomexxyTouHbIi TECT 3 3 2 1 - [TpomexyTOUHBIN TECT K

Jluddepennmupopanue] DIIEKTPOHHOMY

(byHKIIMN OJHOU yueOHuKY 2.1

[IEPEMEHHOMN

Pazpnen 2. Cp DNEKTPOHHBIN yUeOHUK 2.2. 3 15 -

JluddepennmpoBanue, [TpunoxeHus Mpou3BOIHON

(byHKIIUN OJHOU

[IEPEMEHHOMN

Paznen 2. Cp [IpomexxyTounslii TecT 4 3 2 1 - [IpomexxyTOUHBIN TECT K

JluddepenunrpoBanue PIEKTPOHHOMY

(yHKIIUY OJHOU yueOHUKY 2.2

[IEPEMEHHOMN

Paznen 3. Jlex 2 OcCHOBHbIE IOHATHS UHTETPAJIbHOTO 3 2 95 - [IpakTiueckue 3a1anus

Heonpenenennsiit HACYUCIIEHUSA

MHTErpal

Paznen 3. Cp OnekTpoHHbIN yueonuk 3.1. [lonstue 3 15 -

Heonpenenennsiit Heonpenenennoro unrerpana. Meron

MHTErpa MIOCTaHOBKU U METOJ] MHTEIPUPOBAHHUS

Pazgen 3. Cp [IpoMexxyTOuHBIM TECT 5 3 4 1 - [IpoMeKyTOUYHBIN TECT K

Heonpenenenuslit DIIEKTPOHHOMY

MHTErpa yueOHuKY 3.1

Paznen 3. Cp ONeKTpOHHBINA yuyeOHUK 3.2. 3 15 -

Heonpenenenuslit WHTerpupoBanne pauMoHaIbHBIX,

MHTETpa UPpAIMOHATIBHBIX U

TPUTOHOMETPUUECKUX (PYHKIIHM

Paznen 3. Cp [TpomexyTouHbIH TeCcT 6 3 4 1 - [TpomexxyTOUHBIN TECT K

Heomnpenenennslit DIEKTPOHHOMY

MHTETrpaj yaeOHuKy 3.1




®opMbl TEKYILLEro

B . HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOJISA
Moayas (pa3gen) | y4eOHOi N CemecTtp banabl | MaTEpakTuB, 4.
DPaGOTHI (yueoHoii padoThI) 4, (HanMeHOBaHMe
OLIEHOYHOI0 CPeACTBA)

Paznen 4. Cp OnekTpoHHBIN yueOHuK 4.1. [Tonstue 3 22 -
OmnpeneneHHbIH OTIPENIeIIEHHOTO U HECOOCTBEHHOTO
MHTETpal UHTETPAJIOB
Pazgen 4. Cp [TpomexxyTounslii TeCT 7 3 16 1 - [IpomexxyTOUHBIN TECT K
OrnpeneseHHbIN RIEKTPOHHOMY
MHTErpal yueOHuKy 4.1
Pa3nen 4. Jlex 3 OCHOBHBIE TOHSTHS ONPEICTEHHOTO 3
OnpeieneHHbII WHTErpaja
MHTETpal
Paznen 4. Cp DNeKTPOHHBINH yaeOHUK 4.2. 3 10 -
OnpeeneHHbIi [TpunoskeHus onpeaeNeHHOro HHTerpaia
HHTETpa
Pazpnen 4. Cp [TpomexyTouHsbIi TecT 8 3 10 1 - [IpomexxyTOUHBIN TECT K
OnpeeneHHbIi PIEKTPOHHOMY
MHTETpal yaeOHUKY 4.2
Paznen 5. ®ynkuun |Cp OnexTpoHHbIA yueOHUK 5.1. @yHKIUU 3 9 5 -
HECKOJIbKUX HECKOJIbKUX MTEPEMEHHBIX
MePEMEHHBIX
Pazgen 5. ®ynkuuu |Cp [TpomexyTounbIit TecT 9 3 8 1 - [TpomexxyTOUHBIN TECT K
HECKOJIBKUX PIEKTPOHHOMY
[IEPEMEHHBIX yaeOHuKY 5.1

Cp Hroroserit TEeCT 3 2 30 - Hrorossiii TecT

ITA ITpomesxyTounas arrectanus (3a4éT) 3 0,35 - -




®opMbl TEKYILLEro

B . HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOJISA
Mopnyasb (pa3gen) | y4deOHOM (yaeBHoii pacoTs) Cemectp u baanel | HHTEpaKTHB, 4. (HauMeHoBaHMe
padoThI y P )
OLIEHOYHOI0 CPeACTBA)
Kontponp | Dx3ameH 3 35,65 - - Bormpocs! k 3auéty NeNe
1-60
Hroro:; 216 100




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

B mucuummumne “Beiciias matemaruka. [uddepeHnuanbHoe U MHTETPAITbHOE UCUUCIICHUS
UCIIOJIB3YIOTCS:

TEXHOJIOTHUS TUCTAHIIMOHHOTO 00YyYeHHS B paMKax MpoekTa «PocIucTanTy;

TEXHOJIOTUSI MOJYJIBHOT'O ¥ OJI0YHO-MOYJIBHOT0 00y4YeHHUs (coJepKaHne yueOHOro Marepuana
XKECTKO CTPYKTYPHUPOBAHO B IIEIISAX €T0 MAKCHUMAJIBHOTO YCBOCHHS, COITPOBOXKIAETCS 0053aTEIbHBIMU
0JIOKaMU yIIpaKHEHUH U KOHTPOJIA);

TEXHOJIOTHUS Pa3BUBAIOIIETO 00YUYeHHUs (IPOBEACHUE JICKIUH, TPAKTUIECKUX 3aHATHH, 3a4€Ta);

TEXHOJIOTUS TU(PepeHIIMPOBAHHOrO 00yUYeHHUs (MpeIaratoTcs 3aaHus pa3IMuyHOrO YpOBHS
CJI0’KHOCTH);

TEXHOJIOTUS] MHTEPAKTHUBHOIO OOyueHMs (OCYLIECTBISETCA JESATEIbHOCTh € MYJIbTHUMEIUa
IIporpaMMaMHu, UCII0JIb30BaHUE PECYPCOB U BO3MOKHOCTEN MIHTEpHET, KOMIIBIOTEPA).

6. MeToauuecKue YKa3aHUus 110 0CBOCHHUIO U CHUIIIMHBI

B Xozme IeKIMOHHBIX 3aHATHH OO0ydYaroOUIeMyCsi HEOOXOAMMO BECTH KOHCIIEKTHPOBaHUE
yuyeOHOro Matepuasa, oOpaiias BHHMaHMEe Ha (DOPMYJIUPOBKH, PACKPBIBAIOLIUE COJCpKAHUE
u3ydyaeMoi jaucuuiuiiHel  "Beicimas  Maremaruka.  JuddepeHnmanbHoe W MHTETpabHOE
ucuucieHus . JKenaresbHO OCTaBIATh B PA0OOYMX KOHCIEKTAX IOJIs, HA KOTOPBIX JIeJIaTh TOMETKHU,
NoMYEPKUBAIOINE 0COOYIO BXKHOCTh TEX WM UHBIX TEOPETUUECKUX MOTOKEHUM.

CamocrosrenbHas paboTa CTYAEHTOB SBJISIETCS BaXKHBIM BHUJOM Y4eOHOH JAEATENbHOCTH.
CamocTosTenbHass paboTa BBINONHIETCS BO BHEAYJUTOPHOE BpeMs MO 33aJaHUI0 U IpU
METOAMYECKOM PYKOBOJICTBE IIPEINOJIaBaTeNsl, HO 0€3 ero HeMOCPEICTBEHHOIO YUacTHs.

CaMmocrosiTenbHasi paboTa CTYJEHTOB NPEIyCMATPUBAET BBIIOJHEHUE IPOMEKYTOUHBIX
TECTOB, 3aJaHUH, NIPOBEPSAEMBIX BPYYHYIO, COCTABICHHBIX M3 3a/Jay 10 TEMaM Kypca, UTOIOBOIO
TecTa Mo Kypcy, U3y4eHHE MaTepHUaoB JIEKIUNA U 3JIEKTPOHHBIX y4€OHMKOB, OTBETOB Ha BOMPOCHI
CaMOKOHTPOJIS.

B mporecce camoctosaTensHON pabOThl CTYACHT MPUOOPETAET HABBIKM CAMOOPTaHM3AINH,
CaMOKOHTPOJIs, CAMOYIPABICHNS U CTAHOBUTCSI aKTUBHBIM CaMOCTOSITEJIbHBIM CYOBEKTOM yueOHOH
JeSITEIbHOCTH.

B Xoze moAroToBKM K MPAKTUYECKUM 3aHATHUSM CIEAYET M3YyYUTh KOHCIIEKTHI JIEKIUH, U
PEKOMEH/I0BaHHYIO JIMTEPATYPY, YUECTh PEKOMEHIallMU IPENo1aBaTesl.

Ha nmpakTudeckux 3aHATHAX CTYAEHTHI PELIAOT 33Ja4M 110J] PYKOBOACTBOM IIPENOJaBaTEIs.
[TpakTHueckue 3aHATUS TMOCBALIEHBl M3YyUYEHUIO HauOoJiee BaXKHBIX M CJIOXHBIX TeM Y4eOHOM
JUCLUIUIMHBI U CITYKaT JUIsl 3aKPEIUICHUS] U3y4YEHHOI0 MaTepHaia.

BaxkHbIM KpUTEpUEM YCBOEHUSI TEOPUU SIBJISETCS YMEHHUE pellaTh 3aJaui Ha MPOMIeHHBIN
marepuai. llpu pemeHun 3agay HYXKHO OOOCHOBaTh KaXJblii 3Tam pELICHUs, HCXOAS U3
TEOPETUUECKHX MOJOKEHUHN n3ydaeMoro Kkypca. Eciiu cTyieHT BUIUT HECKOJIBKO MyTEH pereHus, TO
OH JIOJDKEH CPaBHUTh UX U BBIOpATh CaMblil pallMoOHaIbHBINA. Pelienne 3a1a4 u NIpuMepoB cienyeT
u3Jarath MoApoOHO, BBIYUCIEHHUS pacrojaraTh B CTPOTOM IOPSAKE, OTAENsis BCIIOMOTaTeNIbHbIE
BBIYUCIICHHS OT OCHOBHBIX. [10JTydeHHBIH OTBET cieayeT NpoBepsATh CIOCO0AMH, BHITEKAIOIIUMH H3
CylllecTBa JaHHOW 3amaud. PemieHue 3agay oOmpenenéHHOrO THUIMA HYXHO NPOAODKATH J0
nproOpeTeHus TBEPIbIX HABBIKOB B PEILICHHH.

Bo Bpemsi wu3yueHUs MOAyNs CTYIAEHTBHl CaMOCTOSITENIBHO BO BHEAYAMTOPHOE BpeMs
BBITIOJHSIOT 33/IaHKsI Kypca W TPOXOJAT TecTUpoBaHue ON-line. 3amanus pabothl, mpoBepsieMoit
BPYUYHYIO JTOJIKHBI OBITH BBIIIOJHEHBI aKKYPaTHO, IOCJIEI0BATENIbHO, 000CHOBAHHUE PEIIEHUS U OTBET
00s13aTeNIbHBI B KaX/I0M 33JaHHH.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Koxa koHTpO/IMpyemMoii KOMIIeTeH UM HaumenoBanue
Cemectp

(WJIM ee 4acTH) OLIECHOYHOI'0 CPeACTBA

3 OIIK-1.6, OIIK-1.7, OIIK-1.8 [TpaxkTrueckue 3anaHusl.

3 OIIK-1.6, OIIK-1.7, OIIK-1.8 TectupoBanue on-line (mpomexxyTodHbie

TecThl 1-9)
3 OIIK-1.6, OIIK-1.7, OIIK-1.8 TectupoBanue on-line (utoroseiii Tect)
OIIK-1.6, OIIK-1.7, OIIK-1.8 M3yuenune aIeKTpOHHOTO yueOHHUKa
3 OIIK-1.6, OIIK-1.7, OIIK-1.8 Bompocsr k ax3ameny NeNe 1-60

7.2. TunoBblie 3alaHusl WJIM MHBIC MaTEepUalibl, H606X0}IHM1>IC AJIA TEKYLIET0 KOHTPOJIsA

(HaumeHoB8aHUE OYEeHOUHO20 CpedCmBa)

Tunossle npuMepsl 3a1aHUl

KoMmnuiekT 3anannii 2, npoBepsieMoe BPYUHYI0

Howmep BapuanTa 3a7au onpezensercs ¢ MoMolsio Tabauiel 1 mo nepBoit Oykse dhaMuinu

CTYyJICHTA.
Tab6muma 1
Br16op Homepa BapuaHTa
A’ H’ E) M’ B’ H’ r’ O’ H’ H’ E’ EJ >I<’ C’ 35 T’ M’ y, K’
byksa
X L1 4 I 17 P C) 1O A o
Ne
1 2 3 4 5 6 7 8 9 10
Bap.
3anaua 1.1
Beruucnute  mnpenensl  QpyHKIUNA, HE TOJNB3YICh cpeAcTBaMU Au(depeHIInaIbHOTO
HCYHCIICHUSI.
No [Ipenenst
2 _ 3 22
1) lim 5x° —11x + 2; 2) lim @ x)8(1+ X7) - 3) lim sin “(x +10) :
=2 JT7+x -3 X—>0 5x° -8 x—>-10 /X2_36 -8
1 4x-1
. x+1 .
4) lim (—j ; 5) lim x(In(x—10) —In x)
x—o| X +3 X—>00
1 lim AX* —9X+2 2) fim V1-x% +5x 3) lim tg(x+5)
xX—2 \/2__2 ! X—0 3/1_X3 ' x—>—5,/6+x_1’
2
9x-1
2y tim[ 2E3) . 5y fim xin 22X
x—o\ 5X — 2 x>o 84X




Ne [Ipenenst
1) fim 3x° +11x—4 £ 2) lim Y1-x-8x* 3) lim tg(x-5) 5)
x—>—4 8+Xx-2 X—>0 3IX+2 ’ x5 2 _ /X
3
8x-1
4y tim[ 255 5y fim xin X3
x>0\ 3X+1 x>e X +3
3x*+8x-3 . . V1-x*— sin(x—4) |
1 | ;2 IIm— 3) lim
I o 2 M oxes I M
4
X+5
2) Iim(4x+1j . 5) fim xIn X2
x—o\ X —2 X—>00 X—06
3 +5x=2 o V1= +x® o XX
1) I 2) I|m 2 3) I|m W
52 2-J6+x e (x+1) x-0 sin % 3x
S 204
4) Iim[5X+6 " 5) lim xlnﬂ
x>0\ 5X—1 X—>0 X—8
1 lim 3x° +2x-1. . 2) lim 2x% +/x* =3 3) fim arcsin(x+2) .
x——1 /5+X—2 X—>00 31X6+8 ’ x—0 X2+2X
6 2
4) Iim(3X+2jx_l; 5) fim x(In(x—6) —In x)
x>0\ 3X —3 X—>00
_ 2x* +5x-3_ I +1+3x0 41 sin(3x?+X) |
1) lim + 2) lim  3) lim 22 X
X—>-3 \/F 3 o X x>0 1—C0S2X
7 2
- (2x?+1)
4) lim| ———| ; 5) lim x(In(x+3)—In x
) xew[2X2+4] ) X—o0 ( ( ) )
X1 .
3x* —13x+4 . sin(1-2x)
1) lim 2)Im(05) = - 3) lim ————;
8 o A Joix ol A1
2x+3)"
4) Iim( j ;' 5) lim x(In(x+6)—In x)
x>0\ 2X —1 X—>00
1) im 3x* -10x+3 ~10x+3, 2) lim (0 5)X2+1_“i§ = . 3) lim tgx +sin X
5 3-fBrx e =0 X +a?—a’
9 X 4+ 3 2x+3
4) Im( j 5 lim x(In(x—5) —In x)
x>0\ X+ 5 X—»0
7 2 x+v/x 1
10 XT 2. 9) lim 21; 3y fim 227X sin(1-x).

I L
) —2 5 / X—>00 x—1 \/;_1




Ne [Ipenenst

@In{izijj ;5)@1XOMX+5}4H@

3agaua 1.2
HccnenoBaTh Ha HEMPEPBIBHOCTh (DYHKIIMU, HAUTH TOYKU pa3pbiBa M ONPEACITUTHh UX THIL

[Toctpouts cxemaruueckue rpaduku QyHKINH.

Ne OyHKIMU
— X_
1 1)Y=u; 2) y= 1 3) y=1—x+2, 0<x<0;
X—2 X— 4
3X, 0< x<oo
2 _10%49 |x 08 2X+5, —0o<x<0;
- +
2 1) y=X "X 5y £ 3) y=12x+3, 0<x<2:
X—9 +08’
7, 2< X <0,
T 2x+5 ~x*+1, —0<x<0;
- X +
3 1)y=§——lti—;2)y= ' 3) y={x+1, O0<x<2
X—4 2X+5
4, 2<X <o,
—x?, —o<X<-2
X2 +7X+6 V—Jﬂ _
4 1) y=——7-"-2) y= 0 3) y=<4x+4, —2<x<0
+1 X—\/E
5, O<X<oo.
z_ X+6
5 1)y=w;2)y=u; 3) y=I3x+2, —1<x<0:
X—3 X+6
2, 0< X< oo,
_X2 —OO<XSO,
2 X + ’
6 1) yz%;z) y= | | ;3) y=12x+1, 0<x<1;
3, l<x<oo.
) —3X+1, —oo<X§O;
- X+
7 1)Y=§——Z&E@12)y | |3)y x> +1, O0<x<I
X—2 X+5
2X, 1< X <o
2X+2, —oo<x<-1
X_
8 1) y= 4X+3;2) _| |,3)y= x* -1, —-1<x<l
-1 X—6
3, 1< x< oo,




Ne OyHKIUU
) . 4x+1,  —w<x<0;
— X_
9 1)y=w; 2)y=u; 3) y=<(x+1?% 0<x<1
X—4 X—7
4, 1<x<oo.
x2+1 —0<X<0;
2 _5x— x—8
10 1)Y=m;2)y:u; 3) y=<x, 0<x<1
X—6 X—8
X+1 1< x<oo,

IIpouenypa oneHuBaHUs

3a)1aH1/1;1, IMPOBEPACMBIC BPYUHYIO BBIIIOJIHAIOTCSA CTYACHTAMU CaMOCTOATCIIBHO BO
BHEAYJIMTOPHOE BpeMs, IPU ITOM HEOOXOJUMO MTPUBOIUTH B OJJaHKE OTBETOB MOAPOOHBIE PELICHHS
Ka)KI[Oﬁ 3ala4i CO BCECMU IMPOMEIKYTOUHBIMU BbIYUCIICHUAMMU. Pemtenus 3aaa4 MOT'yT 6I)ITI)
BBITMIOJTHEHBI OT PYKU B TETPAJIAX B KJIETKY WIJIM HaOpaHbl ¢ MOMOIIBIO pegakTopa ¢popmyi. Bee
rpaduKu JOJDKHBI OBITh IOCTPOCHBI B CUCTEME KOOPIMHAT ¢ COOII0IeHneM Maciitada. B ciryuae
PYKOIIMCHOTO BapuaHTa, PUCHITIAETCS Ha IPOBEPKY (DOTO BHIIOTHEHHOTO 3a/IaHUSI.

Kpurepun oneHku:
Kaxxnas 3amgaua onenuBaercs B 4 6asia.
- 4 Oasia BBICTABIISIETCS CTYACHTY, €CIIU MPaBUILHO BbINONHEHO Oonee 90% 3amanuii;
- 3 Gayuta, eciii IPaBIILHO BBITIONHEHO OT 71% 1m0 90% 3ananwmii,
- 2 Gaia, eciii MpaBUIILHO BhINOJMHEHO OT 51% 10 70% 3ananuii;
- 1 6ain, ecnu npaBubHO BhIModHEHO 0T 30% 10 50% 3ananuii;
- 0 6ay10B, ecaM MpaBUIIBLHO BBINTOIHEHO MeHee 30% 3a1aHuid.

»  KoMmiekT 3agaHui 2, MPOBEPAECMOC BPYIHYIO
(HaumeHoB8aHUe OYEeHOUHO20 CpedCmBa)

Tunosble npuMepsbl 3a1aHUM
3amaua 2.1

) ! V)
Haiitu IMPpOU3BOJAHBIC y = d_ JaHHBIX (I)YHKI_II/II/I, HCTIOJIb3Y: ITpaBUJIia BBIYUCICHUSA TPOU3BOJHBIX
X

Howmep OyHKIMU
Bap.
3 3x 2 6 X )¢
a) y=V2e>¥-22+4+In%4x; 6) xy=arctg—; B)y:&e);
1 y
r) y=ecos3x; g)y:%ﬁ?ﬁ-l_i-+dn3x;
1+X
_y 2
) a) y:\/lnx+1+ln(\/§+1); 6) nx+e *=xy;  B) y=(+log,x)";
r) y =arctg(sin x)+sin xIn cosx ; n) y=arctgn 3x;




Howmep

OyHKIMU
Bap.
2
) y=4x2+1—ln(1+— :”} 6) X =y ) y=[x-1)";
3
r) y=2""" 4 (1-arccos3x)’; 1) Y =3sin 2xcos® X +sin° X ;
a) y= X:ZCL':X +InV1-x%; 6) X +2xy+Yy° —4x+2y-10=0; B) y:(1+x2)&”;
‘ x> -1
r) y=arcsin—;—; 1) y= Inarcsmx+2In x+arcsin In x;;
X
a) y—ﬁarctg —I X+1; 6) X! —xy+y*=e*; B) Y=(1+5XZ)K;
. J_ x—1
X
r) y =arcsin ; m) y=Inxlgx—-Inalog, x;
V1+ x?
1 X 1 cosx 2 sinx
=~Inhtg=-= ;  6) arctg(x+y)+x°y=¢e’; I ;
6 a) y=Jintgo—————; 6 arcig(x+y)+x’y=e’; ) y=(lgx)
x? 2 4x2
= ; =|X"-2Xx+2 :
0y In 3x Y ( )e
VX2 +a’ +x !
) y=hh-2—Z"2: 6 tgy=xy+Inxy; B) y=[sinvx);
7 e b Y
r) Y = 2Xsin x—(x2—2)cosx; 1) y = /arctgx —(arcsin x)*;
2
a) yzgx/xz—az—a?ln(x+\/x2—a2); 6) cos’(x+y)+eY=x; B)
8
y:( 2+4)sz; r) y:(3—25in4x2)5; 0 y=vVxe“T+x;
3, x? +1 1 x-1 1 X—y 2 \nx
="In ZIn —arctg3x; 6) y*="2; =\l+e ) ;
9 2y 4 —1 4 x+1+2 gsx )Y X+Yy B)Y ( )
r) y=+/1+arcsin x ; m) y=3sin?x+ i ;
cos® x
a) y= }2 +Intg3x; 6)f:xy+ml; B)y:@—ﬁfw;
2sin“ X X
10 X
X+2 . (5 T
r)y= 1 ;M) y=sm(x —5x+4)+tg;.
a) Y = 244X + ——; 6) y:(e°°”+3)2; B) ¥ = Insin(2x +5);
1 VX3 +x+1
r)y=x"; ) tg(XJZSX;
X
) y=x"V1-x>; 6 y=2MX. 4 y—arctge
12 cos? X

1

r) Yy =X, n) X— Yy +arctgy =0;




Howmep OyHKIMU
Bap.
1+ x° 1
=X : o) Y= : =arcsinv1—-3x;
13 VY 1-x )Y tg® 2 ®Y
) y=x"; 1) y-sin x = cos(x — y);
)Y 3+6x 6) Y =Sin X — XC0S X )y y=x"Inx;
a) y= ; = - ; B) Y= ,
y V3 —4x+5x%°
r)y=x"%; L= arctg(i}
X y
: X 6y sin? x Ly xIn x
a) Y = ———— =— Q5 B) y=—
15 y Ja? — x2 2 + 2c0S° X
r y = (arctgx)"™; n (e -1)-(e’ -1)-1=0;
a) y = ! +5Ux% +1; 6) y:2tg3(x2 +1); B) y = 3%,
16 x> +1
y
r) y = (arctgx)’; n yix=e*;
)y =3 1+x" 6) Yy 1tgzx+lncosx )Y arctg—x :
a) ¥ =3 ; =— ; B) Y= ,
17 1-x° 2 1+41-%?
r)y:(X+X2)X; m x° —y® +3axy =0;
5 1-sin X
=3(x>+5x' - =, 6) y=In_| : = arctg(tg?x);
18 2y X )Y 1+sin X =) Y g(g )
ny=(inx)"; g x-y-+a-siny=0;
)y =58/ + X+ L 6) y =2 )y aresinx
a = - — ; B = ;
19 X V1-x"
r) y =(cosx)"; niny= arctg(ﬁj;
y
a)y=\/X2+l+§/X3+l; 6)y:%tg3x—tgx+x;
20 3
B) Y = arctg x;)z(; My =(cosx)*; m Xx—y+earctgx =0;
3agaua 2.2

Hatitu npeaensl GyHKIMMA ¢ TOMOIIBIO TTpaBuia JlomuTais.



H
OMep IIpeneinsr
Bap.
1 - cos’x ' 4
a)lim——; 0) lim Ins—mxz; B) lim e’ tg—
1 x>0 X + sin2x 12 (2% — 1) o
In3
r X|Lr11w(X+ 2)"™
) lim 595 MX —cos nx. 6) Iimi' B) i 2 ct
5 X0 X2 ’ x>0 actg2x—3x A, Vx-2ctgat
) Ilm 3/(4+Inx)
X—>+0 '
. arctg 3x 2— \/ . tg /2
a)lim————; 6) lim——— B) lim > ;
3 x—0 X -7 x% = x—0 Inix +15
F) xllznam(x )
3x
. e”7-3x-1 mx
a)lim————; )I|m3 \/_ B) lim (1-x)"2;
s x>0 sin%5x x—>81Q _ \/_ x—1-0
1) lim| Z - x ltg x-
H”(Z jgx
2
a)lim ; 6) lim ———; B) lim tg = sin ;
5 x>0 X —1g X x-10  x—10 x—a 2a 2
1) lim (Inx)"*.
. 1-+/cosx _sj i . a
a)lim —————; 6) lim X~ X g) lim | xsin— |;
6 x>0 X Sin X x—0 X3 X—0 X
r) lim [In 1} .
x—=>+0 X
Jlim 1-cos X 5 I In(9—2x2) ) 1im (ctg nx}sm(“)_
a ; im————2; B — ;
7 0 x(y1+x 1) x>2  sin2zx X1 2
T) Iirr;(\/x+2 —Z)tg z.
X—> X
. sin(1-x) _e¥ -1 X+1
a)lim————= 6) lim : B) lim xIh =—=;
x—>1 \/;_1 ) X—0 actg 5x ) X—> X—-1
8 23
E ‘ J
r) lim .
x| X% +3
. a” sin X —COS X
a) im=—— (a>0); 6) lim =———=2. B) lim (1-e*)ctg x;
9 x>0 X -7, Intg x x—0
F) |im0XSinX.




Howmep

11
. peIenbl
) tg 3X . X _ sinx
lim =" lim : g &
a)x—>0t L 6) lim ——>— B) lim (x—1)g >
10 J X
1 In(2—x)
r) lim (—j :
x-1+0\ X —1
jim|[ 6 lim X jim 10X
a - -— 15 YRl B BYSR
» )M sy % ) 3/x ) 20 ctgx
1
r) lim (ctgxJinx .
x—0
) lim x> —2x" =X +2 6) I X COS X —sin X ) i ( n —x) 0
a : im 22> 2. B) lim (x"-e™)n>0;
12 x=1 X3 —7X+6 x—0 x3 X0
1
X
%) im X
2 . Inx
a) fjm S2¢ X~ <19X x—2tgx; 6) lim il B) lim x"-sin 3,n>0;
13 o 1+cos4x X \/; X X
r) X"rﬂo(l_ X)* 2.
. In(sin mx) - o
a) lim ————/; 6) lim (1—cos xJctgx ; B) lim x*;
14 x=>0 |nsin X x—0 X—>+00
_3
H 4+Inx
0 Jim
a) Iiml(l_x).tg%; 6) lim arcsin x-ctgx; B) lim x¥™ ;
15 ~ tg%
. X 1 !
a)lim| —-—1; 6) lim In x-In(x-1); B) lim (2+ X )in3x;
16 )xal[x_]_ In X) ) x—1 ( ) ) X—H—oo( )
1
- 2 ;
r) fim (L+x° ).
i 2x% +1
i - ) X° +
a) lim Z22 " 50T 6) lim —*—; p) lim =
17 X—> X X—> cta & X—>+00 —
g 2
0 fim
1
a) lim _i=x 6) lim e** -tg % ; B) lim (Ctg fj
x—1 1—sin X X—o0 X - 2
18 2

3x
r) lim (Lj .
x>o\ 5+ X




Howep [Ipenensr
Bap.
T
a) lim 19X=Sin x. 6) lim (1—%} : B) lim —%—.
x=0 X —sin X X—o0 X x—0 7X
19 ctg
M lim 91N @x=5)
X—>2 ex+3 _ex +1
. X—2
a) Iim(i— z J; 6) lim (e* —e™)-ctgx;; B) |Im(VX+2—2) :T)
o ctgx 2cosx X X2
20
lim | ctg -t s
x—-1 g 2 g 2 )

IIpoueaypa oueHuBaHUusA

3anaHus, MpoOBEpsieMbI€ BPYYHYIO BBIIOJIHAOTCS CTYIEHTAMH CAMOCTOSITEIbHO BO
BHEAYJIUTOPHOE BpPEMs, IIPH 3TOM HEOOXOAMMO MIPUBOAUTH B OJIAHKE OTBETOB MOAPOOHBIE PEIICHUS
Ka)KIOW 3a]]a4i CO BCEMU MMPOMEKYTOUHBIMH BBIYUCICHUAMU. Perienns 3a1a4 MOTryT OBbITh
BBITIOJIHEHBI OT PYKHU B TETPAASAX B KJIETKY WJIM HaOpaHbl ¢ TOMOIIBIO penakTopa ¢popmys. Bee
rpaduKu TOJKHBI OBITH TOCTPOCHBI B CUCTEME KOOPAMHAT ¢ coOMoieHneM Macitada. B cioyyae
PYKOIIMCHOTO BapUaHTa, IPUCHUIAETCS Ha TIPOBEPKY (POTO BBIMOIHEHHOTO 3a/1aHUSI.

Kputepuu onenkmu:
Kaxxnmas 3agaua orieHuBaercs B 4 Oaia.
- 4 GaJina BBICTABIISIETCS CTYICHTY, €CJIA MPAaBUIIbHO BITIOJIHEHO Oomee 90% 3amanmii;
- 3 Oanna, eciu IpaBUIBLHO BBIONHEHO OT 71% 1o 90% 3amanwii;
- 2 Gaina, eciii MpaBWIILHO BIMOJMHEHO oT 51% 10 70% 3ananuii;
- 1 6amnn, ecnu mpaBUIBHO BBITONHEHO OT 30% 1o 50% 3aganwii;
- 0 6aIoB, eciv MpaBUIILHO BhIMOTHEHO MeHee 30% 3amanuii.

KoMmnekT 3ajanue 3, IIPOBEPHACMOC BPYUYHYIO
(HaumeHoB8aHUe OYEeHOUHO20 CpedCcmBa)

Tunossie npuMepsl 3a1aHUl

3agava 3.1
Haiitn HauGonpinee 1 HauMeHblIee 3HaYeHns QyHKImy y = f(x) Ha oTpeske [a,b]
H}S;ép @yHKIUA, OTPE3OK
1 f(x)=x*-12x+7,  [0,3].
2 f(x)=x"-(3)+2,  [0,2].

3 f(x):(\/§/2)x+cos X, [0%}

4 f(x)=3x‘-16x*+2,  [-31].




5 f(x)=x-3x+1,  [/2,2].

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

7 f(x):(\/g/Z)x—sin X, {O, %}

8 f(x)=81x-x*,  [-14]

9 f(x)=3-2¢*,  [-13].

10 f(x)= x—sin x, [~ 7, 7]
X+6

11 f(x)=m, [-5,5].

12 f(x):1x+cosx, [z,ﬂ]

2 2

X—3

13 f(x):m, [-5,5].

14 f(x)==x—sin x, Bn er}
X+3

15 =7 37

16 f(x)==x+cosx, [—gﬂ,—ﬂ}
X—5

17 f(x)= NEEETE [-3,7].

18 f(x):lx—sin X, [—Zﬂ,ﬁﬂ']

2 2

X—4

19 f(x):m, [-4,6].

20 f(x):£x+cosx, {—27[,—&:}

2 2
3anava 3.2

[TpoBecTr MoOIHOE HCCIEOBAHUE U TOCTPOUTH I'paduKu HYHKLIUH

H
oMep O yHKIUU
Bap.
e)(
1 a) y= ; 0) Y=—.
)Y x* +1 ) X




Howmep

Bap. OyHKIUU
2
2 a) y:(iﬁ ; 6) y:In(2x2+3).
X 34X
3 a)y:(x_l)z; 6) y=X¢€ .
4 )y 2Xx-1 6) 1
a)Yy=—"; = :
(x-17 " YT e 1
2
5 a) y= R 0) y=x—In(x+1).
x® 2
3] a) y:z(x+l)2; 0) y:eX+2.
3
X° +16 1
7 = ; 6) y= .
2) Y 0 =y
x+2) 2
8 a)y:—l . 6) y=X"Inx.
X_
XB— 1
9 — : 6 -1 X+
a) ¥ 4x° ) nx+
2
10 a) y=x2+x 1 0) y=x-Inx
2 1
11 a)y_x2+x+1’ )y_ezx 1
12 0y=2TL 6 yom el
4%’ Y= 2
X3 1
13 = N 6 =
VY ey VYo
3
14 a) y:X +16, 6) y=x"Ihx.
X
X 2
15 a) Y=z 0) Y=XE,
x+2)
16 a) y=(—1j ; 0) y=x-Inx.
X_
2x-1
17 a) y:(x—l)z; 0) y=x—Inx+1.
X 1
18 a) yzm, 6) y:ex+2.
1+xY e*
19 =l——|; 0) y=—.
a) y (X_lj ) y=-




H
oMep OyHKIUU
Bap.

20 a) y=——: 6) y=In(2x*+3).

x?+1

IIpouenypa oneHuBaHUs

3a;[aH1/1;1, IMPOBEPACMBIC BPYUHYIO BBIIIOJIHAOTCA CTYACHTAMU CAMOCTOATCIIBHO BO
BHEAYJIMTOPHOE BpeMs, IIPU ITOM HEOOXOJUMO MTPUBOIUTH B OJJaHKE OTBETOB MOAPOOHBIE PELICHUS
Ka)KI[Oﬁ 3ala4u CO BCCMU IMPOMEKYTOUHBIMU BbIYUCIICHUAMMU. Pemrenus 3aaa4 MOT'yT 6BITB
BBITMIOJIHEHBI OT PYKU B TETPAJAX B KJIETKY MJIM HaOpaHbl ¢ MOMOIIbIO penakTopa ¢popmyil. Bee
rpaduKu JOJKHBI OBITh IOCTPOCHBI B CUCTEME KOOPIMHAT ¢ COO0ieHneM Maciitada. B ciyuae
PYKOIIMCHOTO BapuaHTa, IPUCHIJIAeTCS Ha IPOBEPKY (POTO BHIOJHEHHOTO 3a/IaHUSI.

Kpurepun oneHku:

3amaua 3.1 onenuBaercs B 2 Oaiuia
- 2 Oasia BBICTABIISIETCS CTYACHTY, €CIIU MPaBUILHO BbINONHEHO Oonee 90% 3amanuii;
- 1,5 Gayuta BbICTABIACTCS CTYACHTY, €CIU MPABMWIHHO BBINMOIHEHO OT 71% mo 90% 3ananuif;
- 1 6ain, ecnu mpaBUIILHO BhIMOJHEHO 0T 51% 10 70% 3ananuii;
- 0,5 Gasuta BBICTABISACTCS CTYACHTY, €CIM MPaBMIIHHO BBINTOIHEHO OT 30% 10 50% 3ananuii;
- 0 6ayIoB, €ClM MPaBUJILHO BhIMOJHEHO MeHee 30% 3a1aHuid.

3amauya 3.2 onenuBaercs B 10 6ajuioB
- 10 6asyoB BBICTABIISIETCS CTYICHTY, €CJIH MPaBUIIBHO BBIMOIHEHO Oosee 90% 3ananuii;
- 9 6aJUTOB BBICTABIISCTCS CTYACHTY, €CIIU MPABHILHO BBITTOIHEHO OT 85% 10 90% 3amanwmii;
- 8 0aJsI0B BBICTABISIETCS CTYACHTY, €CIIU MPABUIBHO BBIIOIHEHO OT 79% 1o 84% 3ananuii;
- 7 GaJITIOB BBICTABJISIETCS CTYICHTY, €CJIA MPABUIILHO BHIMOJIHEHO oT 72% 10 78% 3amaHuii;
- 6 0asIoB, ecTu MPaBUIBHO BBITIONHEHO OT 65% 1o 71% 3amanuii;
- 5 6aIoB, eciiv MPaBUIILHO BBIMOTHEHO OT 58% 110 64% 3amanmuii;
- 4 Gaia BBICTABISETCI CTYAEHTY, €CIIM MPABUIBLHO BBITOIHEHO OT 51% 10 57% 3amaHuii;

b b
- 3 Gasin, eciy MPaBUIILHO BBIMOJHEHO 0T 44% 10 50% 3amanuit;
- 2 0aiIa BBICTABISAETCI CTYAEHTY, €CIIM IPABUIILHO BBIIOIHEHO OT 37% 10 45% 3amaduii;
b b

- 1 Gasin BBICTaBISIETCS CTYICHTY, €CJIA MPABUIILHO BhIMoMHEHO oT 30% 10 36% 3ananuii;
- 0 6ay10B, ecaM MpaBUIILHO BBINTOIHEHO MeHee 30% 3a1aHuid.

3aganue 4, npoBepseMoe BPYUYHVIO

(naumenosanue oyeHouHo20 cpedcmsa)

Tunosble npuMepsbl 3a1aHUM

3agaua 4.1

Halitn HeonpeneneHHbIe HHTETPaIbL.

Howmep Bap. HuTterpanet
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8f1-e " 72X +x-3
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I V1+X
15 IM 6)jx2e3de B)IX+—MdX;F)I cosX dx.
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Howmep Bap. NHurerpaist
r xdx XP—2x*+2x-2
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8 IX(1+x) X" +2X
I dx
3cosx+4sinx
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3anaua 4.2
Haiitu 3a/IaHHbIC HCOIIPCACICHHBIC MHTCTPAJIbI.
Ne WHuTerpainst
dx 19 - 4x dx dx
: dx .
1 J.2+33in X+4cosx’ )-[2x2+x—3 Xi®) J‘X,/XZ _g’r)jl—?’\/x+1
V4 2X+9 dx
2 7
a)J d 6)Ix +5X+6 ’B)I T Isinx+tgx
x+9 dx
3 2 Icosx+5|n x+2 J.x + 2X )I dX r)-[ /x+3+3/(x+3)2
cos 2x 2x+27 \/49 X2 exP+ 1+x,
‘ J.sm Tox I )J. ’F)I
\/§+\/_ 4x+31 _ _COSX_
> )J Tk 6)jzx2+11x+12 X’B)IX,/Q NG Rl v
11x - 2 x2dx x +1
o | et o e e
dx 17 - 2x d Ux+1
7 a) | ———; 6)| ————dx; B) ; dx
J.3+5COSX Ix2—5x+4 J.(1+x2)«/1+x2 Iif+4)7{?x
x X% +a? _9-2x Jxdx dx
8 )j 6)I 546 B)Ix+2\/_’ r)-'.3005,x+4sinx
9 J-sm 2xdx I 4x — 27 B)_[ J(\/_ 1)(\/_+1)d
Jeos2x 1/(1 x? x2




No Nurterpanst

10 '[\/_dx IXX—B_ B)IX VX% + 4dX; r)J.

2sin x+cosx+2

IIpoueaypa oueHuBaHusA

3ananus, IpoBepsieMble BPYYHYIO BBIOJIHSIOTCS CTYI€HTAMH CaMOCTOSATEIHHO BO
BHEAYJIMTOPHOE BpEMs, IIPU ATOM HEOOXOJUMO MIPUBOIUTH B OJJTaHKE OTBETOB MOPOOHBIC PEIICHUS
KaXKIO0U 3aJJa4i CO BCEMU MTPOMEXYTOUHBIMH BBIYUCIICHUAMU. Perienns 3a1a4 MOTyT OBbITh
BBITIOJTHEHBI OT PYKH B TETPAJIAX B KJICTKY WIJIM HAaOpaHbI ¢ TOMOIIIBIO pegakTopa ¢popmyil. Bee
rpaduKu TOJKHBI OBITH TOCTPOCHBI B CUCTEME KOOPAMHAT ¢ coOoieHneM Macitada. B cioyyae
PYKOIHMCHOTO BapHaHTa, IPUCHUIAETCS Ha MPOBEPKY (DOTO BHIOTHEHHOTO 33 JaHHS.

Kputepuu ounenkmu:
Kaxxnas 3agaua oneHuBaercs B 4 Oaja.
- 4 Gajuta BBICTABIISICTCS CTYICHTY, €CIIU MPAaBHIILHO BBITIOIHEHO Ooiiee 90% 3amanmii;
- 3 Gaia, eciii MpaBWIILHO BhINOJHEHO oT 71% 10 90% 3ananuii;
- 2 Gayuta, eciii IPaBIILHO BBITIOIHEHO OT 51% 1o 70% 3amanwmii;
- 1 6ain, ecnu mpaBUIIbHO BhIMoJHEHO OT 30% 10 50% 3ananuii;
- 0 6auToB, eciu MPaBUIILHO BBITIONHEHO MeHee 30% 3amaHmii.

3aganue 5, npoBepsieMoe BPYYHYIQ

(HaumeHoB8aHUE OYEeHOUHO20 CpedCmBa)

Tunossie npuMepsl 3a1aHUl
3agaua 5.1

BeruucnauTs onpeneneHHbie HTErpaibl. [ HecOOCTBEHHBIX HHTETPAJIOB PEIIUTH BOIPOC O
CXOAMMOCTH

Howmep Bap. I/IHTeraJ'II)I

e

1 a)'lf m Ix +2x 2,B)Ixsmxdx r)j1/4 X2 )*dx.

) )I\/_dx )jln(x +1)dx’B) fxstxdx r)I(25x2—d)>(<)
cos X
3 IWN’ )jFB)j(x 3)eer)jm
% % sin® x ot 2
4 a) jxcos3xdx 6)] P IW X; 1) B[X V1—x?dx.

7

6 a) jcos X sin2xdx; 6)j Z,B)J.w/ (9—x?)*dx; r)j jlxn_

In5e / dX o d 5 d
7 a)! o 13 ,6)I )\/—,B) j(«/cos +sinx)*dx; r)j\/%




Howmep Bap. I/IHTeraJIBI
10 d
8 j()i/_i)ix )j de )!cos x sin® xdx; r) j(l)i\/g(
: a)j\/% )'[\/7,3) j(cosx+«/sm Y2 dx; r)
H(l—x2 )*dx.
10 3(X+4)dX 2 de S|n XdX e—ll 1)
o m)chm—xr>I”(x ).
‘ e “sintxdx 2 dX 24— x?
11 2) j(x+2)e dX,6)I\/COSX )I(x l)3,r)j
12 a) j(x 5)e*dx; 6)j'sm X c0s® xdx; ) f 7 ' 1) jx V16 — x2dx.
7 4
13 a) jx cos 2xdx; 6)I xdx B) j\/i r)jx3«/9—x2dx.
A
14 N Zasin’ xdx dx
a)j(x+6)e ax; 6)I cosx I Jxi—1 ’r) jl+4sin2x'
15 Inx Zisin? xdx j f x*dx
A/cos x > x4/Inx 04/(16 +Xx*)
16 a) j(x 77)0053xdx 6)]\/\/__ixl,3)!m- AA—Vl_xz(dX
9xd x2dx 2 J/xdx ¢ dx |
17 a) jxsm xdx; 6)'f\/ZST B)£& 0 r)!—xln3x
/ —In2
18 a) j(x+4)e *dx; 6) 2\/%dX;B)E[\/%;F) !«/1—e2xdx.
: o dx x*dx
tgxdx; d ;
1o Y jarc P 6)I\/ 3x+1 B)J)‘\/ZS—X '[1/ 1+x%)
“cos®xdx ¢ dx ERET
20 a)j(x 1)e*dx; 6)'|. To ,B)!Xlnsx,r)l (16 —x*)*dx.
3amaua 5.2

Cnenatp yeprex 00JAacTH, OTPAHHMYEHHOW 3aJlaHHBIMH

MOJTYYCHHOU (PUTYPBHI.

JIMHUSIMH. BBIYHCINTH miomanb




=

YpaBHEHUs JINHUN

3x* -4y =0; 2x—4y+1=0

3x*+4y=0; 2x-4y-1=0

2Xx+3y?=0; 2x+2y+1=0

3x* -4y =0; 2x+4y-1=0

2x—3y? =0; 2x+2y-1=0

2x> -2y =0; 2x—-2y+1=0

Ax+3y?=0; 4x+2y+1=0

3x* -2y =0; 2x+2y-1=0

O | o | N[O | B> W[DN|F

4x—-3y*=0; 4x+2y-1=0

[EEN
o

3 +4y=0; 2x+4y+1=0

3agada 5.3
Boruncnuth 00bEM Tea, 3aIaHHOTO MPEACTaBICHHBIMUA YPABHEHUSIMU, UCTIONB3YSI €r0

MONCPCUYHBIC CCUCHM .

Ne IToBepxHOCTH

1 z=2-x*-5y% z=0

2 Z=4+Wi x=5
3 7=5-x*+4y*, z=0
4 7=2+%X"+9y%* z=4

5 7=2-x"-4y* 1=0

6 z:1+\/m; z=2
7 y=3+2x%+7%; y=4
8 X=3+y*+27° x=4

9 z=1-x*+4y*; z=0
10 Xx=2-9y?-167%; x=0
3agaua 5.4

BerunciauTs 006EM Tena, 06pa3oBaHHOro BpameHueM Bokpyr ocu OX ¢urypsl, 3amanHoi

MNpEaAcCTaBJICHHBIMU JIMHUAMMU.

Ne VYpaBHeHNs TUHUN

1 y=-4x% x=0;y=4
2 y=-4x* x=1y=0
3 y=4x% x=0;y=4




Ne YpaBHEHUs JINHUN

y=4x% x=1y=0

y=1+8x> x=0;y=9

y=—4x% x=-1y=0

3

y=—4x"; x=0;,y=-4

4
5
6 y=4x% x=0;y=-4
-
8
9

y=4x% x=-1y=0

10 y=1+8x* x=-0,5;y=1.

IIpoueaypa oueHuBaHusA

3aaHusi, IpoBepsieMble BPYUHYIO BBIIOJIHSIOTCSA CTYyI€HTaMH CAMOCTOSTEIbHO BO
BHEAYJAUTOPHOE BPEMs, IIPU 3TOM HEOOXOAUMO ITPUBOAUTE B OJaHKE OTBETOB MOAPOOHBIE PEIICHUS
KaXJI0M 3a/1a4i CO BCEMH MTPOMEKYTOUHBIMU BBIYUCIICHISIMH. Pemenust 3a1a4 MoryT ObITh
BBINOJIHEHBI OT PYKH B TETPaZsAX B KIETKY UM HaOpaHbI C TOMOILBIO perakTopa Gopmyi. Bee
rpauKH JOJKHBI OBITH HOCTPOEHBI B CUCTEME KOOPIUHAT ¢ coOMoAeHneM Macirada. B ciyuae

PYKOIIMCHOI'O BaApUAHTA, MIPUCHLIJIACTCA HA IIPOBCPKY (bOTO BBIIMIOJIHCHHOI'O 3aJaHud.

Kpurepun oneHku:
Kaxmas 3agaua oneHuBaeTcs B 3 Oajia.
- 3 Oasia BBICTABIISIETCS CTYACHTY, €CIIU MPaBUILHO BbITIOIHEHO Oonee 90% 3amanuii;
- 2 Gautay, eciu MpaBUIHLHO BEIMOIHEHO 0T 61% 1m0 90% 3amanuii;
- 1 Gann, ecnu mpaBUIBHO BBITIONHEHO OT 30% 10 60% 3axanuii;
- 0 6asIoB, eciu MpaBUIBLHO BhIMoMHEHO MeHee 30% 3amanuii

3aganue 6, IpoBepsaeMoe BPYUHVIO

(naumenosanue oyeHouHo20 cpeocmsa)

Tunosble npuMepsbl 3a1aHUM

3amaya 6.1
o 7 0z .
Haiitu yacTHbBIC TPOU3BOHBIE — W —— IS (DYHKIIMA.
OX ay
Ne OyHKIU

X

1 a)Z=+/2Xy+y* +5; 6)2zcosz(x2+y2); B) z=Xxe’
y
2 a)Z=+3x°y+y+1; 6)z=sin2(x2+y2); B)Z = Xe*

3 a)Z=+/4xy* —X+2; 6)z=coszzi; B)z=x2e*
V

4 a)Z=+/5x"y*+y-8; 6)2:00322—);; B)z:(x2+y2)ln(x2+y2)

5 a)z=m; 6)z:sin22—Xy; B)z:(xz—yz)ln(xz—yz)

6 a) g L+ 6)2=cosz(x—y—2j;B)z=(1—x2y2)arcsin Xy
oy 2 2




Ne OyHKIUU

7 a) z:;; 6)z:sin2l; B)z:(yz—xz)arcsinﬁ
4x’y—y-1 2X y

2

8 Dz=———t  Gz=sin?l; B)z:(yz—xz)arcsinl
4xy? +y+5 2x X

9 a)z= ! ; 6) z=arcsin®(xy); B)z=(x2—y)ln(x2—y)
5x’y* —y-1

10 a) z:;;ei) z =arccos’(xy); B) z=(x+ y3)ln(x+ y3)
JXy+x° -4

3agaua 6.2
Jlano cxansproe morne U =U(X;Y).
1) CocraButh ypaBHeHue auHUKA U = CH OCTPOUTH €€ rpaduk.
2) BBIYHCIUTH C TIOMOIIIBIO TPAIMEHTA MPOU3BOAHYIO CKaIsipHOro mosst U = U(X; y) B TOUKE

_—

Ano nanpasyienuio Bektopa AB .
3) HaiiTit HaUOOJBIITYIO CKOPOCTH U3MEHEHUS CKAIIPHOTO MOJIS B TOUKE A.

H;;\;I)ep U=U(xy) C | Koopmunatel T. 4 | Koopnunarei T. B
1 X2+y2 +4X+2y -4 _2+ﬁ;_l _2+§10
2 2 2
1. 3 J3
2 2 _ _1.q¥e 013
2 X“+y +2x=-2y | 2 ( 5 2] { ZJ
J3.5 NE]
“ty+2x-4 - -1-—:= -1-—;0
3 X“+y +2x-4y | -1 ( > >
1., 3 J3
2 2 _ oy 2409 01 Y3
4 X“+y =2x=-2y | 7 [2 2] E 2]
5 X +y*+2x+4y | 4 [-Hﬁ:—ﬁ) (—1+£;0}
2 2 2
3
6 X2 +y?—2x+2y | 2 (1.5;—1—@} 0;_1_§J
J3.5 3
2 2 oy ) 1-Y°.2 13,9
7 X“+y —=2x-4y | -1 [ i >
8 X>+y?—4x-2y | -4 (g;l—gl {0;1—?}




H JE—
O;CP U=U (X, y) C | Koopaunarsi 1. 4 | Koopauuarel 1. B
Bap.

9 X? +y?—2x+4y | 4 [Hﬁ;é] (1+§;0]

10 | X*+y?+2x+2y | 7 (—E;—1+ ﬁ] (0;—1+§J

1
11 | X*+y*+6x+4y |-12 (——;—1+£J

I/
2
AN
+
&
N

12 X*+y*—6x-4y | -3 {—;1——]

13 | X*+y —4x+2y | -4 (1+—;——]
3.5 3

14 | X*+y*+4x-2y | 4 (—1—£;—J (_1_§;0J

15 | x*+y*+6x+4y | -9 (—1+£;—§] (—1+§

1 3
16 | X*+y’—6x-4y | 4 (—;1—£j

1 3
17 | X*+y*+4x+6y | -9 ——;l—\/—
2 2
V3.1 V3
24 y2 _4x— U 2429
18 X“+y —4x-6y | 5 ( + > 5 + >
19 X2 +y?+2x+8y | -1 (—2+\/§;—%J (—2+§

1, 3 J3
2 2 . _ __’ _ = 011__
20 X“+y°—2x-8y 8 [ > 2} ( ZJ

IIpoueaypa oueHuBaHUsA

3ajanus, NpoOBEPsiEMbIE BPYUHYIO BBITIOJIHSIOTCS CTY/IEHTAMH CAMOCTOSITEIILHO BO
BHEAYJIMTOPHOE BpeMs, IIPU ITOM HEOOXOJUMO MTPUBOIUTH B OJJaHKE OTBETOB MOAPOOHBIE PELICHUS
KaXKIO0W 33J]a4i CO BCEMU MMPOMEKYTOUYHBIMH BBIYUCICHUAMU. Perienus 3a1a4 MOTyT OBITh
BBITIOJTHEHBI OT PYKH B TETPAAAX B KJIETKY HJIM HaOpaHbI ¢ TOMOIIBIO penakTopa ¢hopmyi. Bee
rpaduKu TOJDKHBI OBITH TOCTPOCHBI B CHCTEME KOOPAMHAT ¢ COONMI0IeHneM Macitada. B cinyyae
PYKOIIMCHOTO BapuaHTa, IPUCHIJIAeTCS Ha IPOBEPKY (DOTO BHIOJHEHHOTO 3a/IaHUSl.

Kpurepumn oneHku:
3agaua 6.1 onenusBaerca B 4 0ayuia



- 4 Gayia BBICTABIISIETCS CTYJCHTY, €CITU MPAaBUILHO BBITOIHEHO OT 75% 10 90% 3amanwmii;
- 3 Gaia, eciii MpaBWIILHO BhINOJHEHO oT 60% 10 75% 3ananuid;
- 2 Gatay, eciu MpaBUIHLHO BEITOTHEHO OT 45% no 60% 3ananuii;
- 1 6ain, ecnu mpaBUITbHO BhIMoJHEHO 0T 30% 10 45% 3ananuii;
- 0 6amtoB, ecnu MpaBUILHO BhITIONHEHO MeHee 30% 3amanmii
3agada 6.2 oneHuBaercd B 3 Oajuia
- 3 Oajuta BBICTABIISICTCS CTYACHTY, €CITU MPAaBUIILHO BBITIONHEHO Ooiee 90% 3ananmii;
- 2 Gaay, eciiy MpaBUIILHO BBIMOJIHEHO OT 61% 1o 90% 3amanmii;
- 1 6am, ecnu paBmIILHO BBITIOHEHO OT 30% 10 60% 3ananwmii;
- 0 6ayIOB, €ciu MPaBUIILHO BhINoJHEHO MeHee 30% 3amanuit

7.2.2. TunoBble BONPOCHI U3 0AHKA TECTOBBIX 3a[aHUH [JIsI MPOMEKYTOYHOr0 H
HTOTOBOI'0 TECTHPOBAHUS

3amanune Nel
W3 mepeuncieHHbIX HUKE 3a71a4 BBIOEPUTE T€, KOTOPBIC CBOJSATCS K HAXOXICHHUIO ITPOU3BOIHOM.
Br16epuTe HECKOJIBKO M3 5 BapHaHTOB OTBETA:
Brraucnenue cuiabl Toka
Haxoxnenue Macchl HEOJHOPOHOTO CTEPKHS
Haxoxnenue MrHOBEeHHOM CKOPOCTH
HaxoxaeHne CKOpoCcTH XMMUYECKON peaKMi B MOMEHT BPEMEHH t

Brruncnenue QMHBL AYTH IUIOCKOW KPUBOU

3ananue Ne2
X=uacosf
y=ban ¢

Haiitu nponsBoanyto pyHKInn

BbI6epI/IT€ OJMH H3 5 BApHUAaHTOB OTBCTA:

1 &
Y, = —cigi
c
1 ¥
», = Ezg.ﬁ
1 b
Yy =——tgt
i
1
y, =——cigt
o}
1 &
», = _E cigt

3amanmne Ne3



Haiitu npousBoanyto GyHKIHH

Bribepute ouH U3 5 BapuaHTOB OTBETA!

y: =i+t
y; =1+42
1 i
ST
1+
Fe = ;
v =t

3aganmne Ne4

_Lx
Haiitu npousBoaHyto GyHKIMU =1
BriOepute onuH U3 4 BapuaHTOB OTBETA:!
yh= 2" (nx+1)

1 1
v =xx

yh=(x—1nx

yh=ux(x¥ +1)

3aganue NeS
W3 nepeuncieHHbIX Huxke Gopmys BeIOEpUTE BEPHBIE.
BriOepuTe HECKOIBKO U3 5 BapUaHTOB OTBETA:
¢’=1, c=const
UxVy=0+VvV’
(CUy =CU’
UVy =Uv-UV’
Uy uUv-ur
g2z
3aganue Ne6
s(t) =05t*—5t3+12t%2—1

MOMCHTBI BpECMCHU YCKOPCHUC ABUKCHUA TCJId paBHO HyJI109

Teno nBuXkeTcs NpSIMOJIMHENHO 10 3aKOHY . B xakue

(S usmepsercs B MeTpax, t — B CEKyHIax.)

Bribepute oauH U3 4 BapuaHTOB OTBETA!



1(c); 4(c)
2(c); 4(c)
1(c); 2(c)
3(c); 4(c)

3aganue Ne7

3aKoH HpHMOHHHeﬁHOFO JBWXKCHUA MaTepHaﬂBHOﬁ TOYKH
t=9
C.

MOMEHT BpEMEHU
(S usmepsercs B caHTUMETpax, t — B CEKyH/1ax.)

s(t)=

4+ 3

t+4  Haiiru CKOpPOCTb B

BI)IGGPI/ITQ OJHH H3 4 BApPHUAHTOB OTBCTA:

1 (e
€ )
 ene )

(L
1{ cae

()
1 {cm
o)

W3 nepeuncieHHbIX HUXKe popMys BbIOEpUTE BEPHBIE.

3aganne Ne8

BbI6epI/IT€ HECKOJIbKO U3 5 BApUAHTOB OTBCTA:

(xm )1 — mxm—l

(fx )1 — fx
(ale =ax
(enx) = L
aX
(tg) = —
Cos X

3aganue Ne9

[TpousBoaHas GyHKIMH, 3aJaHHOM MTapaMeTPUUECKH, BEIYUCISAETCS 10 hopMmyIe:



BriOepute oauH U3 5 BapuaHTOB OTBETA!

1
1
F=
x
1
X,
Yy =t
¥
1
b
Y= %
x!‘
1
1
xx:—l
¥y

3amanne Nel(
I'eomeTpuyeCKnA CMBICI IPOU3BOJIHOM COCTOUT B TOM, YTO IIPOU3BOAHAS €CTh ...
Bribepute oauH U3 5 BapMaHTOB OTBETA:
CKOPOCTb MPSAMOJIMHENHOI'O IBUYKEHUS MaTepUaIbHON TOYKU
IpUpaleHue OpAUHATHI KacaTelbHOM K rpaduky QyHKIMH B TOUKE
IJIOIIA b KPUBOJIMHENHOM Tpareluu

JUTMHA TYTH TJIOCKON KPUBOM

YrI10Bo#t K03(HIMEHT KacaTenbHOi K rpaduKy GyHKan » Jx) B TOUKE

3ananue Nell
[IpousBoaHast GyHKIUH x’ Ty ’- 3xy =0 , 3aJTaHHON HESIBHO, UMEET BH/I:
Bri6epute oauH U3 5 BapHaHTOB OTBETA:
It 43y -3y =0
43yt —3x=0

i 4yt =3y =0

2

Yy —Xx
=
y —-x

2

¥—x
Y=g
yo—-x

3aganue Nel2

3 [ .
[IpousBonHas GyHKIIUU X tiy—zte” =0 , 3aJITAaHHOM HESBHO, UMECT BH]I:

BriOepute oauH U3 5 BapuaHTOB OTBETA!



yh=1-zypt?

¥ =32 +l— 2xd?
g

3 =3 +l— oxb? — Y

Y

,_ (2x8” =32y

1—z*ye?
,_ (2x8” =32y

x ¥ -1

3ananue Nel3
’ V1-x?
Haiitn y npu Y= (arctg X) .

Bbl6epI/IT€ OJHH H3 4 BApPHUAHTOB OTBCTA:

@(— xInarcctgx  V1-x°
J1-x? arcctgx(l+ x°)

; _ —XInarcctgx V1-x?

T i-x2 arcctgx+x2)

y' = (arcctg)

@(In arcctgx  V1-x°

! = (arcct
y =( 9) Ji—x?  arcctgx(l+x?)

)@(— x In arcctgx s V1-x?

! = (arcct
v = d J1-x2 arcctgx(l+ x?)

3aganue Nel4q
2
x° —-3x+6
y= 2 x =23
Hanucate ypaBHEeHHE HOpMaIHU K JIUHUHA x B TOYKE C abcrmccon .

BriOepute onuH U3 4 BapraHTOB OTBETA:!

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

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

Teno nBrkeTcs NPAMOJIMHENHO 110 3aKOHY . B xakue MOMEHTBI BpEMEHHU

CKOPOCTb JIBUJKEHUS TEJIa PaBHO HYJIIO?



(S usmepsercs B MeTpax, t — B CEKyHIax.)
Bri6epute oauH 13 4 BapuaHTOB OTBETA:
0(c); 1(c)
2(c); 4(c)
1(c); 2(c)
3(c); 4(c)

Kpartkoe omucanme: I[IpoMeKyTOYHBIE TECThl BBINOJHSAIOTCS IIOCIE HU3YYCHUS KaKAOTO U3
AIIEKTPOHHBIX Y4EOHUKOB.

Kpurepuii ouenkn. Kaxnsiit u3 npomexxyrounoro tecra 2-9 cocrout u3 10 3amanuii u kaxmoe
3aganue oneHuBaercd B 0,1 6amn

0,1 6am1 — 3a1aHKE BBIIIOJIHEHO BEPHO

0 6ayu10B 3a1aHKE BBIIIOJHEHO HEBEPHO

[Tpomexxyrounslii Tect 1 coctout u3 10 3ananuii u kaxxaoe 3aganue onenuBaercs B 0,2 6aa.
0,2 Oamta — 3a/1aHUE BBINOJIHEHO BEPHO
0 6a1oB 3a1aHNE BHIITOJIHEHO HEBEPHO

[Tocne BeicTaBieHus npenojaasateneM 6amwioB B rpagy BKC y cryneHTa oTkpbiBaeTcst AOMYCK K
HTOr0OBOMY TeCTHPOBAHHIO, KOTOpPOE cocTOUT U3 40 3a1aHmii 1 Kak10€ 3aanue oriennBaetcs B 0,75
Oarna.

0,75 6anna — 3ajaHUE BBIIIOJIHEHO, BEPHO

0 Gas10B 331aHUE BBIIIOJIHEHO HEBEPHO



7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA

JUCHUILIHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 3

=]
= 2

Bomnpocel Kk 3xk3aMeny

Uro takoe nponsBoaHas ¢pyHkunu. KakoB ee reoMeTpuyecKuii CMBICIL.

[TpousBoHasi CyMMBI, TPOU3BEACHHUS, YACTHOTO IBYX (DYHKIHUH.

[TpousBonHas cioxuaoi GyHkimn. [Ipumep.

TaGnuia mpou3BOJHBIX OCHOBHBIX AJIEMEHTAPHBIX (DYHKIIUH.

Uto Takoe muddepennman pyakipn. GopMyia ero BEIYUCICHUS.

Tabmuua nuddepeHnnanoB OCHOBHBIX. AIEMEHTAPHBIX (DYHKITHIA

cnonb3oBanue auddepennnana B npubINKeHHbIX BerurcneHusx. [pumep.

[TpousBoaubie u AuddepeHmans BEICIUX MOPSIKOB.

O© ([O|NIO|OIA~[WIN|F-

HeoOxomuMble W JOCTAaTOYHBIC YCIIOBHS BO3pacTaHWs W yObBaHUs quddepeHIrpyeMoi
(byHKIIH.

Uro Ttakoe okcTpemymbl (min u max) QyHKuud. KakoBbl HEOOXOIMMBIE YCIOBHS
CYIIECTBOBAHUS HKCTPEMyMa.

11

I[OCTaTO‘-IHI)IG YCJI0BHUC CYIICCTBOBAHMWA min ¥ max.

12

Teopemsl Pours, Jlarpanska, Komm.

13

[IpaBuna JlonuTans pacKpbITUsl HEONIPEAEIEHHOCTEN

14

Dopmynbl Tetnopa u Maknopena st pyHkiuu f(X) 1 UX UCIIONB30BaHUE JIJISI BHIYUCICHUI
3HaYEHUH (YHKINU C 3aJJaHHONH TOYHOCTBIO.

15

[loHsITHE BHITYKJIOCTH U BOTHYTOCTH Ipaduka (PyHKIMY B TOUKE.

16

Heo6xo11MBble M JOCTaTOYHBIE YCIOBHSI BBITYKJIOCTH (BOTHYTOCTH) rpad)uka GYHKIUHU B TOUKE.

17

Touku nepernda rpaduka GyHKIMH. YCI0BHE CYIIECTBOBAHUS TOUEK Meperuoa.

18

AcumnToThl rpaduka GpyHkiuu. Beptukanbasie acumnTotsl. [Ipumep. HakiaoHHbIE aCUMIOTOTHI,
Kak ux Haiitu. [Ipumep.

19

Jlatb onpenenenre QyHKIMU IBYX, TPEX, n NepeMeHHbIX. [IpumMepsl.

20

Uro Ha3pIBalOT 00JacTbiO oOmpenesieHuss (YHKIMHM HECKOJIBKMX HepeMeHHbIX. Kak|
r€OMETPUUYECKH MOKHO MPEACTABUTH 00JIaCTh ONpeieeHHs] PYHKINU JBYX NEPEMEHHBIX.

21

Uto siBasiercst rpadukoM QyHKIMK JBYX NEPEMEHHBIX U KaK €ro NOCTPOUTD.

22

UTo Ha3pIBaeTCd YaCTHBIM MpupameHueM M YacTHOM HpOPISBOI[HOﬁ q)YHKI_[I/II/I HCCKOJBKHX|
IMCPCMCHHEBIX. Kax HaxXoJ4T YaCTHBIC IMPOU3BOHBIC. HpHMep

23

UTo Ha3bIBAIOT MOJIHBIM MPHUPAIICHUEM U MOJHBIM TuddepeHanoM QYHKIUN HECKOIbKUX
nepeMeHHbIX. PopMmyra 171 BEIYUCIECHUS MOJHOTO Tuddepennuana.

24

Vcrnionp3oBaHue nosHoro auddepeHnmana s npubImKeHHbIX Berunciaenuil. [Ipumep.

25

HacTHbIE IMPONU3BOJHBIC OT CIIOXKHOM q)YHKI_II/II/I HCCKOJIbKUX IICPEMCHHBIX.

26

UacTHble MPOU3BOIHBIE OT PYHKIIMH HECKOJIBKUX MEPEMEHHBIX, 3aJaHHON HESIBHO.

27

HacTHbIE IMMPON3BOJAHBIC BHICTIIHX IMMOPAIAKOB ®HII. CMmemanHbIe IIPONU3BOJHBIC U UX CBOICTBO.

28

Jlndpdepennnanel Boicnx nopsiakos OHII

29

KacarenbHast 10CKOCTh U HOPMaJIb K IOBEPXHOCTH.

30

UTO Ha3BIBAOT TOYKOM MaKCUMyMa (MI/IHI/IMYMa) (I)yHKI_II/II/I HCCKOJIbKHNX IICPCMCHHBIX.

31

KaxoBbl HGO6XO)II/IMBI€ YCJIO0BUA CYIIECCTBOBAHWA TOUCK MAKCMMYyMa U MUHUMYMaA.

32

JloCTaTOUHBIE YCIOBUS CYIIECTBOBAHUS MUHUMYMa U MAKCUMyMa (DYHKIIMU JABYX MEPEMEHHBIX

B CTAI[MOHAPHOMN TOYKE.




Ne

u/n Bonpocsl k 3k3ameHy

33 YcnoBHblid skcTpemyM. MHoxutenu Jlarpanxa. @yukuus Jlarpanxa. Kak HallTH yCiaoBHBIN
PKCTPEMYM.

34 [[lepBooOpa3Has U HeonpeaeaeHHbIN nHTerpat sl GyHKuun f(X). [Tpumepsr.

35 |CBoiicTBa HEeONpeIeICHHBIX HHTETPAJIOB.

36 [Tabnuia HeonmpeaeIeHHBIX HHTETPAJIOB.

37 |AnTerpupoBaHue 3aMeHOM niepeMeHHoi. [Ipumep.

38 | Murerpuposanue no yactsam. [Ipumep. Kakue uHTErpaibl BEIYUCISIOTCS 3TUM METOJIOM.

39 [[Ipocretimue apodwu 1,2,3,4-oro Tumna

40 |MuTerpupoBanue apodei 1,2,3 tuma.
aTerpupoBanue panvoHANbHBIX  (DYHKIHMHA. (TpeACTaBICHUH HENPAaBHIBHOW JpPOOHOA

a1 palMoHaIbHONW (PYHKIMM B BHUJIE€ CYMMbl MHOTOWIEHA M MPAaBHIBHOM APOOHO-palMOHAIBHOM
(byHKIMK; TeopemMa O NPEACTaBICHUU MPaBHILHOW JPOOHO-PAMOHANBHOW (YHKIIMU B BUIC
CYMMBI IPOCTEHUIITUX TPOOeii).

42 |[MaTerpupoBaHue TPUTOHOMETPUUYECKHUX (DYHKIIHH.

43 |MHTerpupoBaHye UPPaMOHAIBHBIX (QYHKIHI.

44 Uto Ha3bpIBaIOT MHTErpalbHON cymMMoi (DyHKUIMHU 3a7aHHOM Ha oTpe3ke? Kak ee cocTaBUTH.
[Ipumep.

45 [Uro Takoe onpenenenHblii naTerpan? Kakos ero reoMeTpruueckuii CMbICI?

46 |CpoiicTBa ONPEICIICHHOTO HHTETpaJIa.

47 [[IpousBojHas OT ONPEJEIEHHOr0 HHTErpaja 1o BEpXHEMY Mpeeny.

48 [CBsi3bp ONpeIeNIEHHOT0 HHTErpajia U MepBo0Opa3sHOi OT MOJAWHTETPAIbHON (QYHKIIHH.

49 Dopmyna HeroTona-JIeliOHua a1 BBIYMCICHUS] ONPENEICHHOTO MHTETrpaja U yCIOBUE €€
MCTI0JIb30BAHUS

50 [3ameHa mepeMeHHOH B OINpeIeICHHOM WHTETpaIe.

51 |[MHTerpupoBaHue MO YaCTSIM B ONPEAEICHHOM UHTErpase

52 Brrauciienne 1uiomanel IIockux (Uryp B TMPSIMOYTOJBHBIX KOOPAMHATAX C IOMOIIBIO
OIIpeJIeIIEHHOT0 HHTErpaa.

53 |BbluyMcaeHHe TUIOMAAN CEKTOPa B NOJSIPHOM CUCTEME KOOPMHAT

54 Bpruncnenue JUIMHBI AYTH KPUBOM B IPSIMOYTOJbHOM cucTeMe KOOPAMHAT.

55 |BbluncieHne oobeMa Teja 1o Moua M MONepeyHbIX CeYeHUH

56 [Beruncnenne oObeMa Tela BpalleHus ¢ TOMOIIBIO ONIPEIEIEHHOT0 WHTErpaa

57 HecoOcTBeHHbIE HHTErpaibl ¢ OecKOHEUHBbIMU TIpeneidamu. Kakume U3 HUX Ha3bIBalOT
CXOIAUIMMHUCS, Kakue pacxosmumucs? [Ipumepsl.

58 HecoOcTBeHHbIe MHTErpanbl OT (QYHKIUHU, UMEIOIEH pa3pbiB 20ro poaa. Kakue uHTerpais
HA3bIBAIOTCS CXOASIIMMHUCS, KAKUE PACXOJIIIMMUCS?

59 [Tpr3HAaKM CXOIUMOCTH HECOOCTBEHHBIX HHTETPATIOB C OCCKOHEYHBIMH TIpeieilaMd H
HECOOCTBEHHBIX MHTETPAJIOB OT (DYHKIIMHA, MMEIOINX Pa3phIBBI 20T0 poAa

60 |bepymmecs n HeOEpyIIMECsS] HHTETPAIIBI

7.3.2. Kpurepuu U HOPMBbI OLlEeHKH
dopma
CemecTtp TpOBEACHM . Kpurtepun u HOpMbI OLIEHKH
MPOMEKYTOYHOM
aTTecTaliu
DK3aMeH (1o Crynent Habpan 85 u 6omee
3 HAKOIUTEIbHOMY COTITUIHOY 0aJIoB 1O pe3yabTaTaM OCBOCHUS
pEUTHHTY) Kypca




dopma
NpoBeIeHus!
Cemectp . Kpurepuu u HopMbI OLIEHKH
MPOMEKYTOYHOIM
arrecTaumu
Crynent Habpan ot 70 mo 84
«XOPOLIOY 0aJuIoB 1O pe3yJIbTaTaM OCBOCHUS
Kypca
Crynent Habpan ot 55 10 69
«YIOBJIETBOPUTEIILHO 0aJUI0B 1O pe3ysibTaTaM OCBOCHUS
Kypca
Crynent Habpan meHee 55
«HEYIOBIIETBOPUTEIBHO» | 0aJIOB IO pe3yabTaTaM OCBOCHHUS
Kypca
DK3aME€H  BBICTaBISIETCA 10 HAKONMUTEIHLHOMY PEUTHUHTY, YYUTBHIBAIOTCS BCe Oasuibl,

MMOJIYYCHHBIC CTYACHTOM, II0 BCEM y‘l€6HBIM MCPOIIPUATHAM, MPEAYCMOTPCHHBIM B JUCHUIIIINHEC.

Breicmmas matematuka. JuddepenunanbHoe u HMHTErpasibHOE HCYHCICHHS"

mwiardopme Pocaucrant

IMMOJIYYCHHBIX Ha




8.1. O0si3aTesibHAA JIUTEPATYpPa

8. YueOHo-MeTOqHYecKOe H HH(OPMALIMOHHOE 00ecneyeHue JUCIUTIMHBI

Ne
n/n

ABTOpBI, COCTABUTEJIHN

3arsiaBue (3aroJjioBoK)

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

I'ox n3panus

KoauuecTBO B
HAY4YHOH
onobamoTeke /
Haumenosanune O6C

duxtenronsll, I'. M.

Kypc muddepennuansuoro u
MHTEerpanbHoro ucuuciaenus. B 3-x tr. Tom
1 : yuebnuk ams By3os / I'. M.
®duxrteHronbil. — 16-¢ u3a., crep. —
Cankr-IlerepOypr : Jlans, 2022. — 608 c.
— ISBN 978-5-8114-9332-6.

yueOHUK

2025

9BC «Jlaup»

duxtenronsll, I'. M.

OCHOBBI MaTEMaTHYECKOTO aHAJIN3A :
yueOHHUK U1 By30B / I'. M. @UXTEHTOIbII.
— 13-e u3n., crep. — Cankr-IlerepOypr :
Jlanb, 2022 — Yactb 2 : OCHOBEI
MaTeMaTuueckoro aHanuza — 2022. — 464
c. — ISBN 978-5-8114-9256-5.

yueOHUK

2025

9BC «Jlaup»

Tyran6aes, A. A.

OCHOBBI BbICIIEH MAaTEMAaTUKH : Y4EOHHK /
A. A. Tyran6aeB. — Cankrt-IletepOypr :
Jlanp, 2022. — 496 c. — ISBN 978-5-8114-
1189-4. — TekcT : SJIEKTPOHHBIH

yueOHUK

2022

9BC «Jlaup»

Jemugosuy, b. I1.

CO0pHUK 3a/1a4 ¥ YIpaXHEHUH 110
MaTeMaTHYECKOMY aHaIHu3y : ydeOHOe
nocobue st By3oB / b. I1. JlemunoBuy. —
24-¢ m3n., crep. — Cankr-IlerepOypr :
Jlans, 2022. — 624 c. — ISBN 978-5-8114-
9078-3. — Texkcr : anekTpoHHbIH // JlaHkb :
3JIEKTPOHHO-OMOINOTEYHAs ccTeMa. —
URL.: https://e.lanbook.com/book/184105
(mata oopamenus: 06.09.2022). — Pexxum
JOCTYTIA: ISl aBTOPU3. TIOJIb30BaTEIICH.

yuebHoe rnocobue

2025

9BC «Jlaup»




8.2. lonosiHMTEILHAS JIUTEPATYpPaA

Tun (yueOHuk, yueoHoe

KoaunuyecTBO B

HAY4YHOH
Ne nocooue, y4eoHO-
ABTOpBI, COCTABUTEJIHN 3arsnaBue (3aroJjioBoK) T'ox m3panus ouoaunortexe /
n/n MeTOoHYeCKoe mocodue,
OPAKTHKYM, 1p.) HaumenoBanue
9BC
1 | lumnaues B.C. Bricmas matemaruka : yueOnuk / B.C. Y4eOHuK 2019 3BC
Ilumayes. — Mocksa : UH®PA-M, 2019. «ZNANIUM.CO
— 479 ¢. — (Briciiee oOpa3zoBaHue). — M»
www.dx.doi.org/ 10.12737/5394. - Tekcr :
snexkTpoHHsid. - URL:
https://new.znanium.com/catalog/product/99
0716
2 | Pxesckuii C.B. Beiciias matemaruka : yueOnuk / C.B. VYueOHUK 2018 9BbC
PxeBckwmii. - Mocksa : Uadpa-M ; «ZNANIUM.CO
Znanium.com, 2018. - 814 c. - (Beicmiee Mp
obpaszoBanue). - ISBN 978-5-16-107481-7
(online). - Tekcr : anekTponHsIit. - URL:
https://new.znanium.com/document?id=337
456
3 | Harwmros FO.M., XKypberko | Maremaruka : y4e0. mocoowue / Y4ebHoe mocobue 2019 3BC
JL.H., HukonoBa I'.A., KO.M. Tanunos, JI.H. Xyp6enko, «ZNANIUM.CO
Hukonosa H.B., Hypuesa I'.A. Hukonosa, H.B. Huxonosa, C.H. My

C.H.; nox pexn. Kypbenko
JI.H. , Huxonosoii I'.A. .

Hypuesa ; nox pea. JI.H. XKyp6eHko,

I'.A. HukonoBoii. — Mocksa : UTHOPA-M,
2019. — 496 c. — (Bricmiee obpa3zoBaHue:
bakanaspuar). - TekcT : 2IEKTPOHHBIN. -
URL:
https://new.znanium.com/document?id=327
832




8.3. IlepeueHs npogeccHOHAIBHBIX 023 JaHHBIX M HH(POPMALMOHHBIX CIPABOYHBIX 8.3.
Ilepedyensb npodeccuoHaIbLHBIX 023 JTaHHBIX 1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

Ne HaunmenoBanue Ccbuika

I

1 | Springer Nature (ITonnotekcroBast koyutekius | https://www.springernature.com/gp/products
YKYPHAJIOB)

2 | Springer eBooks (ITomroTekcroBas | https://link.springer.com/

KOJUIEKIIUS 3JIEKTPOHHBIX KHHUT M3[aTeIbCTBA
Springer Nature)

3 | ELIBRARY.RU (onekrponnas 6ubmnoreka | http://elibrary.ru
HAYYHBIX TyOJIMKAITHiN)

8.4. IlepeueHb NpOrpaMMHOro odecnevyeHus

Ne Haumenosanue IO PexBU3HUTHI )loron?pa
n/n (mata, HOMep, CPOK JeHCTBHUA)
1 [ WinPro 10 RUS Upgrd OLP NL | JoroBop Ne 757 or 04.07.2018, cpok neiicTBus -
Acdmc OeccpouHo;
KonTpakr Ne 1653 ot 14.12.2018, cpok aelictBus —
0ecCpoOYHO
2 | Office Stdandard 2013 Russian OLP | Koutpakt Ne 690 ot 19.05.2015, cpok ameictBus -
NL AcademicEdition OeccpouHO

8.5. Onucanue MaTepHaIbHO-TeXHUYECKOH 0a3bl, HEOOXOAMMOI s OCYyLIeCTBJIEHHSA
00pa30BaTeIbHOIO NMpoLecca MO0 JUCIUIIHHE

HaumenoBanue 000py10BaHHBIX Y4eOHBIX

Ka0MHeTOB, JJadopaTopuii, MACTEPCKUX H

Ne Ap. 00BEKTOB 1JIsl NPOBEICHUS

n/n | MPaKkTHYecKHX U JJa00paTOPHBIX 3aHATHIA,
NOMEIEHUM /151 CAMOCTOATEIbHOMN

paboThl o0yuaoumxcs (HoMep ayAuTOPUN)

ITepeyeHb 0CHOBHOTO 000PYA0BAHMA

Aynmutopus BeOKoH(pepeHIni. OKkpaH TEJIEBU3UOHHBIM, HIMPMBI,
VYyeOHast ayAuTOpHUst AJ1s IPOBEACHUS 3aHATHI | IPOKEKTOP Ha LITaTHUBE. CTOJ
JIEKIIMOHHOTO THUMa. YueOHas ayJuTopus Ui | IpenoiaBaTeabCKuil, CTYJIbS
MIPOBEJICHUS] 3aHATHM CEMMHAPCKOTO THIIA. | IPENoAaBaTeIbCKUE. , Tpancnapant-

VYuebHas  ayauTopuss  JUII  KYpPCOBOTO | MEpETSHKKA, CHCTEMHBIH OJIOK.
1 | npoexkTtupoBaHusl (BBIMOJIHEHHUS] KYPCOBBIX
pabot). YuebHast ayauTOpHs AJIsi IPOBEACHUS
TPYIIITOBBIX u WH/IMBUTyaTbHBIX
KOHCYNbTalMii YueOHast ayauTopus s
MIPOBE/ICHUST 3aHATHI TEKYIIEro KOHTPOJS U
npomexxyrounoit arrectarmu. (YJIK-807).

5 [Tomemenue It caMOCTOSATEIbHONW paboThl | CTOJBI yYeHUYECKHE, CTYIIbS yYCHUYECKHE,
crynentos (I'-401). I1K c BeixonoMm B cetb HTEpHET
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