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Cpok neiicTBusi padoueii mporpaMMsbl AMCUMILIMHBI 10 «31» aBrycra 2028 r.

COI''TACOBAHO

Jaseavioumii kabeapont «[IpukiaaHas MaTEMATUKA U HHPOPMATUKAY

« _» 20 O.M. I'yimna
(noonucw) (U.0. ©amunus)

YTBEPXIEHO

Ha 3acenanuu kadenpel  "Bepiciias MmaTemMaTuka 1 MaTeMaTH4ecKoe oOpa3oBaHue"

(mpotokou 3acenanust Ne 1 ot «31» aBrycra 2023 1.).



1. Ilesib 0CBOEHUNA TUCHUILIHHBI

Ilens OCBOCHHMSI MUCHMIUIMHBI — OBJIQJICHUE COBPEMEHHBIM amapaToM MaTeMaTHKH s
I[aﬂbHeﬁ]HeI‘O HCIIOJIb30BAHUSA B APYTIUX O6J'IaCT$IX CCTCCTBCHHOHAYYHOI'O 3HAHUA U AUCHUILIMHAX
€CTECTBEHHOI'0 COJICPXKaHUs, MPHOOPETCHUE TEOPSTUYECKUX 3HAHWN 110 OCHOBHBIM pasjieiam
AUCHUIIIMHBI, TMOATOTOBHUTL K H3YUYCHHUIO U IMPUMCHCHUIO MATCMATHUYCCKUX MCTOOOB B
poeCcCHOHATIBHON JEATeIbHOCTH, K CAMOCTOSATEIILHOMY H3YYCHHIO TE€X Pa3/elioB MaTeMAaTHKH,
KOTOPBIE MOTYT MOTPEOOBATHCS JOMOJIHUTEILHO B MPAKTUYCCKONH M HCCIIEI0BATEILCKOW paboTe;
bopMUpOBaHHE  MAaTEeMaTHYECKOTO, JIOTHYECKOrO0 W aJrOPUTMHUYECKOrO  MBINUICHHS U
MaTeMaTHYECKOH KyIbTyphl OaKaIaBpa.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO
JIMCUMIUTMHBL ¥ TPaKTUKA, Ha OCBOGHUU KOTOPBIX Oasupyercss MaHHas JUCIUILIMHA!
"BpIciias MaTeMaTHUKA. DIEMEHTHI BhICIIEH alnreOpel ¥ reoMeTpun’ |

JIMCIMIUTMHBI U TIPAKTHKH, JUISI KOTOPBIX OCBOCHUE JAHHOW NUCIUIUITMHBI HEOOXOJIUMO KaK
npenuiecTByromiee: "Briciias MatemaTka. M30paHHble pa3ziensl BeIciieii MaTeMaTuky ", "®Ou3nka.
Konebanus u Boausl. Pusuka aroma', "Mexanuka. CONpOTUBIEHUE MATEPUAIOB

3. Ilinanupyembie pe3yJibTaThl 00y4YeHUs1

dDopmupyeMbie U
KOHTPOJINpYyeMble
KOMIEeTeHIHH
(K0Jl 1 HAMEHOBaHUE)

NuaukaTopsl 10cTHKEHUSA
KOMIIeTCHIUH
(Kol ¥ HAMEHOBAHUE)

[nanupyemble pe3yJibTaThI
o0yueHust

I1K-4 Criocoben
MPUMEHSTH 3HAHUS
byHIaMeHTalIbHOU U
MIPUKJIATHON
MaTeMaTHKH B
pa3zpaboTke
IIPOrPaMMHOTO
o0ecrnieyeHus

I1K-4.1 3HaeT OCHOBBI
(byHIaMeHTaJIbHOH U
NPUKIIAJHON MaTeMaTUKU
[1K-4.2 YMmeet npuMeHSTH
3HaHUS (yHIaMEHTaJIbHON U
MPUKIIQTHON MaTEeMaTHKU B
pa3paboTke MPOrpaMMHOTO
obecrnieueHus

[1K-4.3 Bnageer
MHCTPYMEHTOM NPHUKIATHON
MaTeMaTHKH B pa3padoTKe
IPOTrPaMMHOT0 0OecrieueHust

3HaTh:

OCHOBHBIE TIOHSITHS ~AHATUTHYECKOU
reOMETpUM U BBICHIEH anreOpel IMpH
pelIeHnH, METOIbI PEUIeHUs 3aaad, a
TaKxke ux MPUIIOKEHUS B
poeCCHOHATTEHBIX JTMCUIUTUINHAX,
MeToAbl cOopa aHaiu3za U 00paboOTKH
MH(pOpMaLINH.

Ymersn: IIPUMEHSATH
€CTeCTBEHHOHAYYHbIE u
OOLIEeMHKEHEPHbIE 3HAHUS B

poecCHOHANEHOM IS TENbHOCTH

Baanerb: MeTogaMu MaTEMaTHYECKOTO
aHanW3a W MOJCIMPOBAaHUS B
podecCHOHALHON IS TENBHOCTH;




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

Bun

®opMbl TEKYLEro

N HanmeHnoBaHue TeM 3aHATHH Oobem, KOHTPOJISA
Moayas (pa3gen) | y4eOHOI . CemecTtp banabl | MaTEpakTuB, 4.
DPaGOTHI (yueoHoii padoThI) 4, (HanMeHOBaHMe

OLIEHOYHOI0 CPeACTBA)

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

MaTEMaTUYeCKUI IIEPEMEHHOMN

QHAIN3

Pasnen 1. Beenenue B|Ip 1 HuddepenunpoBanue GyHKIIH OTHOM 3 2 -

MaTeMaTUYECKUN MepPEeMEHHOM

aQHaAIIN3

Paznmen 1. Beegenne |Cp AHkera 3 1 3 -

B MaTeMaTUYECKUN

AHaAIIN3

Pasznen 1. Beegenne |Cp OnextpoHHblid yueOHuk 1.1. [Tonarue 3 15 -

B MaTeMaTHYECKUI npezena GyHKII

AHAITN3

Pazpnen 1. Beenenue |Cp [IpomexxyTounslii TecT 1 3 2 2 - [IpoMeKyTOUYHBIN TECT K

B MaTeMaTHYECKUI DIIEKTPOHHOMY

AHAJIN3 yueOHuky 1.1

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

B MaTeMaTHUECKUI HemnpepbiBHOCTS (hYHKITUH ¥ TOYKU

AHAITN3 pa3pbiBa

Pazgen 1. Beenenue |Cp [IpomexxyTouHblii TECT 2 3 2 1 - [IpoMexKyTOUYHBIN TECT K

B MaTeMaTHUECKUH PIIEKTPOHHOMY

QHAJIN3 yueOHuky 1.2

Pa3nen 2. Cp OneKTpoHHBINA yuyeOHuK 2.1. 3 15 -

Jlnddepenumponanue [TpousBoaHast GyHKIIMN OAHON

(byHKLINUN OJTHON
[epEMEHHOMN

MIEPEMEHHOM




®opMbl TEKYLEro

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

[IEPEMEHHON

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 - -

Heonpenenennslit HACYUCIIEHUSA

MHTETpal

Paznen 3. Ip 2 OCHOBHBIE TTOHITHSI HHTETPATBLHOTO 3 2 55 - banner 3a BKC u

HeomnpenenenHslit UCUHUCIICHUS paKTUYEeCKHUE 3aJJaHus

MHTETpal

Pasnen 3. Cp OnexTpoHHbIN yueOHuk 3.1. [Tonarue 3 15 -

Heonpenenennsiit Heonpenenennoro nnrerpana. Meton

MHTErpal IOCTAaHOBKH U METOJI UHTEIPUPOBAHMS

Pazgen 3. Cp [IpoMexxyTouHBIM TECT 5 3 2 1 - [TIpoMexKyTOUYHBIN TECT K

Heonpenenenuslit DIIEKTPOHHOMY

MHTErpaj yueOHuKY 3.1

Paznen 3. Cp ONeKTpOHHBINA yuyeOHUK 3.2. 3 15 -

Heonpenenenusiit WHTerpupoBanne pauuoHaIbHBIX,

MHTErpal UPpAIMOHATIBHBIX U

TPUTOHOMETPUUECKUX (PYHKIIHM




®opMbl TEKYLEro

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

Paznen 3. Cp [TpomexxyTouHbIl TECT 6 3 2 1 - [TpomexyTOUHBIN TECT K
Heonpenenennsiit DIICKTPOHHOMY
MHTETrpaj yaeOHuKY 3.1
Paznen 4. Cp OnexTpoHHbI yueOHuK 4.1. [Tonstue 3 22 -
OrnpeesieHHbIN OTIPEIETICHHOTO U HECOOCTBEHHOTO
MHTETpal UHTETPAJIOB
Pazpnen 4. Cp [TpomexyTouHslii TecT 7 3 16 1 - [TpoMexyTOUHBIH TECT K
OmnpeneneHHbIH PIIEKTPOHHOMY
MHTETpal yueOHuKy 4.1
Paznen 4. Cp DNEeKTPOHHBIH yaeOHUK 4.2. 3 15 -
OnpeeneHHbIi [TpunoskeHus ompeeieHHOro HHTerpata
MHTETpal
Paznen 4. Cp [TpomexyTouHbIi TeCcT 8 3 14 1 - [TpomexxyTOUHBIN TECT K
OnpeneneHHbIH RIIEKTPOHHOMY
MHTETpal yaeOHUKY 4.2
Paznen 5. ®ynkuun |Cp OnexkTpoHHbIN yueOHuK 5.1. DyHKIMH 3 15 5 -
HECKOJIBKUX HECKOJIbKUX TIEPEMEHHBIX
MePEeMEHHBIX
Pazgen 5. ®ynkuun |Cp [TpomexyTounbIit TecT 9 3 12 1 - [TpomexxyTOUHBIN TECT K
HECKOJIbKUX PIIEKTPOHHOMY
[IEPEMEHHBIX vaeOHuKY 5.1

Cp Wrorossiii TecT 3 2 30 - Wrorossiii TecT

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




®opMbl TEKYLEro

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 8,65 - - 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
u3ydyaeMol aucuuiuiiHel  "Bpicimas  Marematruka.  JuddepeHumanbHoe HM - MHTETpalbHOE
ucuucieHus . JKenaresbHO OCTaBIATh B PA0OOYMX KOHCIEKTAX IOJIs, HA KOTOPBIX JIeJIaTh TOMETKHU,
NoMYEPKUBAIOINE 0COOYIO BXKHOCTh TEX WM UHBIX TEOPETUUECKUX MOTOKEHUM.

CamocrosrenbHas paboTa CTYAEHTOB SIBJISIETCS BaXKHBIM BHUJOM Y4eOHOM J€ATEIbHOCTH.
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, NMPOBEPSAEMBIX BPYYHYIO, COCTABICHHBIX M3 3a/1ad 110 TEMaM Kypca, UTOrOBOTO
TecTa Mo Kypcy, U3y4eHHE MaTepHUaoB JIEKIUNA U 3JIEKTPOHHBIX y4€OHMKOB, OTBETOB Ha BOMPOCHI
CaMOKOHTPOJIA.

B mporecce camoctosaTensHON pabOThl CTYACHT MPUOOPETAET HABBIKM CAMOOPTaHM3AINH,
CaMOKOHTPOJIs, CAMOYIPABJIEHNS U CTAHOBUTCSI aKTUBHBIM CaMOCTOSTEJIbHBIM CYOBEKTOM yueOHOMH
JIEATEIbHOCTH.

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

Ha nmpakTudeckux 3aHATHSX CTYAEHTHI PELIAOT 33Ja4d 110J] PYKOBOJACTBOM IIPENOJaBaTels.
[TpakTHueckue 3aHATUS TMOCBALIEHBl M3YyUYEHUIO HauOoJiee BaXKHBIX M CJIOXHBIX TeM Y4eOHOM
JUCLUIUIMHBI U CITYKaT JUIsl 3aKPEIUICHUS] U3y4YEHHOI0 MaTepHaia.

BaxkHbIM KpUTEpUEM YCBOEHUSI TEOPUU SIBISETCS YMEHHUE PellaTh 3a/layl Ha MPOMIEeHHBIN
marepuai. llpu pemeHun 3agay HYXKHO OOOCHOBaTh KaXJblii 3Tam pELICHUs, HCXOAS U3
TEOPETHYECKUX MTOJIOKEHUHN U3ydaeMoro Kypca. ECii CTyIeHT BUIUT HECKOJIBKO ITyTEW PELICHHUS], TO
OH JIOJDKEH CPaBHUTh UX U BBIOpATh caMblil pallMoOHaIbHBINA. Pelenne 3a1a4 U IpuMepoB cienyeT
u3Jarath MoApoOHO, BBIYUCIEHHUS pacrojaraTh B CTPOTOM IOPSAKE, OTAENsis BCIIOMOTaTeNIbHbIE
BBIYUCIICHHS OT OCHOBHBIX. [10JTydeHHBIH OTBET cieayeT NpoBepsATh CIOCO0AMH, BHITEKAIOIIUMH H3
CyliecTBa JaHHOM 3amauM. PemeHne 3amad  ONpeAe€HHOrO THIIA HYKHO HPOJOJIKATH 10
nproOpeTeHus TBEPIbIX HABBIKOB B PEILICHHH.

Bo Bpems wu3ydeHHMs MOZyJs CTYJEHTbl CaMOCTOSITENIBHO BO BHEAYJIUTOPHOE BpEMS
BBITIOJHSIOT 33/IaHKsI Kypca W TPOXOJAT TecTUpoBaHue ON-line. 3amanus pabothl, mpoBepsieMoit
BPYUYHYIO JTOJIKHBI ObITH BBIIIOJIHEHBI aKKYPaTHO, IOCJIEI0BATeNIbHO, 000CHOBAHHE PELIECHUS 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 I1K-4.1, I1K-4.2, I1K-4.3 [IpakTrueckoe 3amanne. bamisl 3a BKC
3 [1K-4.1, TIK-4.2, T1K-4.3 Tectuposanue 0n-line (mpomMexyToYHbIC
TecThl 1-9)
3 I1K-4.1, T1K-4.2, TIK-4.3 TectupoBanue on-line (utoroseiii Tect)
I1K-4.1, TIK-4.2, TIK-4.3 M3yuenune aIeKTpOHHOTO yueOHHUKa
3 I1K-4.1, T1K-4.2, TIK-4.3 Bomnpocs! k sx3ameny NeNe 1-60

7.2. TunoBblie 3alaHusl WJIM MHBIC MaTEepUalibl, H606X0}1HMBIC AJIA TEKYLIET0 KOHTPOJIsA

7.2.1. IIpakTHYecKOe 3aIaHHe

Tunosbie npuMepsbI 3aaHUH

(HaumeHoB8aHUE OYEeHOUHO20 CpedCmBa)

Howmep BapuaHTa 3a/1auu OIpeaessieTcsi ¢ IOMOMIIBIO TaOIHIIBI 110 TepBoi OyKBe (haMUIINU CTYICHTA.
Tab6muia. Beioop Homepa BapraHTa

Byksa A b B r il E.E | X3 U K )
Ne Bap. 1 2 3 4 5 6 7 8 9 10
BykBa M HIO | 04 I1 PY | CII | T, v o0 | X
Ne Bap. 11 12 13 14 15 16 17 18 19 20
3aganue 1
Tema: uddepenunrpoBanue QyHKINHA OJHON epeMEHHON
3agaua 1.1. Beruucnuts npenens! pyukiuu, HE nons3ysce npasmiamu Jlonurans.
Ne Bap. ) 0) 8)
1 | 2x% +5x -3 I x - V5x% +Vox3 + 1 2x 4+ 3\3¥ 1
. AXTTOoX—3 im li
T X+ 3 x> (x +\x)V7 — x + x2 P <2x — 1)
. 5x2—4x—1 o Vx—1-Vx2+1 x + 3P
2 lim ——— lim < . lim ( )
-2 x—1 x>0 33x3 + 3+ Vad +1 x—e \x + 5
3x% + 5x — 2 V1T -Vx -1 7x + 1)}
3 —_— im 5 lim ( )
x->-2 x+2 oo x3 41 —x—1 x>0 \7x — 3
 4x2—14x+6 X2 —14748 6x — 1\>*+3
4 lim lim - lim ( )
x=3 x—3 x20x12 £ x +1—x x—0 \6X + 5
o 86X x—1  Bx—1-3125x% +x 5x + 1\ 7°
5 im, T lim _ lim ( )
x--7 x + 2 X—00 Vx —x x—o00 \bx — 2
] 3x2 —2x —1 x - 3x — V27x6 + x2 4x — 1\**3
6 im ———— lim i ( )
x——3 X +% xX—00 (x + W)m xl—rl}o 4x + 2




Ne Bap. Q) 0) 8)
. 3x% — 5x — 2 - Vi+2-VxZ+2 <4x+1)"+5
x>2  x+3 xoo gyt +1 -t =1 x4 = 3
g 7x% +8x +1 - Vxt +2 +x =2 : (Zx + 3>3’“‘1
S — 7 o T 12 4 Vx = 2 v \22 + 1
9 " x?—4x+3 lim V5x +2—38x3+5 . (x—1>x+2
im————
x=3  x—3 xoe0 Ax+7—x xoo \x + 3
0 i 2x% + 3ai -2 i % V3x+1+V81x*—x2+1 | (x — 10>3x+1
=3 X3 o (x4 Yx)V5 — x + a2 xow\ x + 1
6x% —5x +1 _ — 3x+2
1 lim - i Vx+3—+vx2-3 i <6x — 7) x
x5 —3 xo0 x5 — 4 — Yx* 41 x—00 \6x + 4
1o im 6x2% — 759§ -39 . Vs +3—-vVx =3 y <3x n 1)2x+3
13 - 2x%2 —21x — 11 - Vax +1-327x3 + 4 (x + 3)x+4
i
x—11 x—11 oo A — xS 4+ x x—o \x + 5
" | 5% = 24x =5 . V7x —V81x* -1 ) (10x - 3)5’“*2
i
5 x—5 x>@ (x4 4y/x)Vx? — 5 xow \10x — 1
15 2x% 4+ 15x + 73 - Va3 =7+ Vx2 + 4 (Zx — 1)”1
x—=7 x+7 x-w /x5 45 44/x x1—>oo 2x + 1
16 2x? + 6x — 8 - Vb +4+/x—4 . (x+4>x+3
xo=4  x+4 x>0 3/x6 + 6 —x — 6 xm0 \x + 2
 3x% —40x + 128 _ 4x% — Vx3 x + 5\
17 lim lim < lim ( )
x—8 x—8 x>0 3/x6 +x3 +1 —5x x—ow \x — 7
18 - 5x% —51x + 10 L VX 43— V8x3 +3 | (sx +3\+2
x-10 x—10 x> Ax + 4 — /x5 +5 xoo0 5x—2)
19 - 3x2 +17x — 6 lim x - V11x +V25x* — 81 . (Sx + 5,871
x>—6 x+6 xow (x — 7x)VxZ —x + 1 xo \3x + 1
20 lim 15x% — Zic -1 lim xV71x — V64x6 +9 . <5x + 3>x+2
i x—1 e (x — VWAL 2 i \sr =2
3anaua 1.2. Ilpoauddepenunponats qaHHBIE PYHKITUH.
Howmep
BapHaHTa @) 0)
1 Xsiny — eY =
1 y=2x5——+;+3\/§ e*siny —e’ cosx =4




Howmep
BapuaHTa a) 0)
3 s 2 x?In(y*+1)—y
2 = — 2—4. 3 J—
y x+ x x +x4
/ 2 4 xsiny +y = x?
3 :3 4+3 5
Y= YT xe
4 }’=7\/§—£—3x3+ﬂ y*—e’Ilnx =x
x5 X
5 —7x+i—7/_x4+9 arctgy =x+y
4 5 sinx + xcosy =x
6 =5x2 _ 3yt 4 _ = y
Y=o T T x
7 y=3x5—E— x5+2 x* =3y +2tgy =1
x x5
3] 3 6, & y sin(xy) = x?
8 y= x7+;—4x +F
/ 4 2 Zcosx = x2tg 2
9 = 8x2 4 3yt —— y g2y
y=8x"++x i
10 —4x6+5—3x7_1 Inx® —e¥ =y+1
y " o
7 2 XY — x2 _y2 =3
11 =2/x3 —— 2 _ y
Yy =2Vx x+3x =
3 s 6 x3 +3x%y +y3 =1Iny?
12 =4 3 __ _ 24—
y=axt = VX "
8 1 sin? e* — cos?eY =y
y =527 -+ —+4Vx
9 2 x
14 y=;+3\/x4—;+5x4 xy = arctg —
49 sy cos(x +y?) =
15 y:;—;+5x2_7x3 ( Y) y
8 3 / y?sinx = x?siny
16 y:;+;_4 X3+2X7
4 arctg(x +y) = xy
17 =5 2 - _3 772 6
y X +x X X
18 y = 10x2 + 3/x5 _A_> x? +y? = arctg?y
x x*
3 4 2 i 3 —
19 y = /xs_;_i_ﬁ_gxs y“sinx +y>cosx = 2
5 7 3 x arcsiny = yarcsinx
20 y:9x3+;_ﬁ+ [ x7
3ajiaHue 2

Tema: MurerpupoBanue GyHKINN OJHON IEpEeMEHHON




3angaya 2.1. BbIYMCIUTh UHTETPAJIBI.

Howmep

BAapUaAHTa @) 0)
1 f e P x+5 d
—dx —— ) %,
V4 —e2x V2 —x — x?
x+4
2 f\/1+3sin2xsin2xdx dx
V2x2 4+ 2x+1
arcsmx 2x +1
3 dx
\/1_x2 V2 4 3x — 2x?
X 4x — 3
4 f—dx dx
3 + 4x6 V5x2 +3x +2
sin 2x 5x + 4
5 f—_dx dx
1+ sin?x V3x2+4x+5
X 5x — 3
: [ w3,
xV1—91nZx 5+ 4x — x?
7 cos 2x x—1 4
x
(2 4+ 3sin2x)3 X V2x% —5x + 3
dx 4x + 3
8 j-coslnx— ———dx
x V1 —x — 3x2
9 J‘ s dx 3x + 2 d
CoS x * sin®> x — ——dx
X Vx?Z +x + 2
10 f sin x J x—3 d
—dx —dx
Vcos?x + 4 V3x2+x+1
2 3x—1
11 Jlnx_“dx -1
V1 —x — 2x2
x—1 d
12 - X
j dx VAxZ — 4x + 3
13 f e* J 3x+2 d
— _dx X
(7 —e*)* V1 —3x — 4x2
3x+1
14 fx3 cos x* dx dx
V9x2 —12x + 5
15 f dx 4x — 5 4
sin? x (ctg? x + 4) VxZ +7x +13 *
16 et8x p 3x—4
x
fcoszx x V21 + 12x — 9x?
x—3
17 f tgVxdx ——dx
V2x2 —x+2
6x—1
18

dx
fex+\/§

dx
VIxZ +6x —2




Howmep
BapuaHTa 9) )
dx x+ 4
19 .f V2x2 -3 de
2 1_|_i2 X —3x +
X
2 .[‘ dx 2x —1
x
sin? x \/ctg2x + 4 V5 + 12x — 9x?2
3anava 2.2. Beraucnuts mwiomanb GUrypsl, OrpaHu4eHHON JIMHUSMH.
Homep Homep
BapHUaHTa BapUaHTa
x
1 y=§,y=2x,x=2 11 y=x, y=3x, x =2
— — x
2 y=x, y=2x, y=2 12 y=§,y=3x,y=3
x
3 y=x, y=3x, y=6 13 y=§,y=2x,y=4
x
4 y=5, y=3% x=2 14 y=x y=2x, x=2
X
5 y=3, ¥y=3% y=3 15 y=0y=2-xy=2-2x
6 x=0, =2—X,y=4-—2X 16 y=x,y=3X,y=3
7 y=x, y=3x, x=3 17 x=0y=3—-—x,y=6—2x
8 y:O,y:4—4x,y:4—2x 18 y =X, yzzx’ y:4
9 y=x, y=2x, x=4 19 y=x, y=3x, x=1
— o — X
10 y_Oly_?) X,y—?) 3x 20 y:§'y23x'x:3
3aganue 3

Tema: OYHKIHMHU HECKOJIBKUX MTEPEMEHHBIX

3agauya 3.1. MccnenoBaTh QyHKIUIO HA SKCTPEMYM.

Howmep BapuanTa
1 z=x%+12y% + 4xy — 6x — 28y + 15
2 z=x>+xy+y*—7x—8y+3
3 z=—2x%—-2xy —4y* 4+ 8x — 10y — 30




Howmep BapuanTa

4 z=x%+3xy+3y*—5x+3y—17
5 z=-3x*-2y3+3xy+12x —y—5
6 z=2x*>+xy+y?—9x — 31y

7 z=xy—x*—2y*+x+2y+4

8 z=xy—x?—y?—-3x+2y—1

9 z=7—x*—xy—y?+3x—6y
10 z=x*+xy+y?—13x— 11y +7
11 z=3x>—xy+y?—7x—8y+ 20
12 z=—-2x%+5xy — 2y —7x+ 2y
13 z=x2+5xy+y?—3x+3y+8
14 z=4x? — 2xy + 3y? — 16x — 18y + 40
15 z=1-y+x+x*+xy+y?

16 z=x>+xy+y*—3x—6y+5
17 z=2xy—3x?—2y?—4x + 18y + 10
18 z=3x—xy—x*—y%+6y

19 z=3x%—2xy+2y?>—10

20 z=x’+xy+y*—-3x+6y—7

3anava 3.2. BpraucanuTh NPOU3BOJHYIO IO HANPABICHUIO

Bi)?/lh:lilia OyHkims U Touka M, Bexrop [
1 Uu=4—x*—y2+27%—7 (=1;2; -1) {8;4;1}
2 u = 2xyz —x? + y? (2;1;-1) {12;3;4}
3 u=xy—yz+2x+z* (-2;1;2) {—4;8,1}




13211{1)(1)/11\:12;21 OyHkuus U Touka M, Bexrop [
4 u=2x—-y—x*y+y*z+z>°x (1;,-1;3) {=4-3;12}
5 u=z?Inx—x*Iny +y%Inz (1;1;1) {3;-2;-6}
6 u =3x% —2y% + 2% —xyz (-1;1;1) {1;2;2}
7 u=x*—y*+z*-2x+yz—-1 (2;-1;1) {=2;-3;6)}
8 u=(x+y—2)?*—-3xyz (1;1;-1) {2;,-3;-6}
9 u = 3xyz — x% — y? — 72 (1;-1;2) {8;—1;4}
10 u=xyz—2(x? —y? +z?%) (1;,-1;1) {—12;-4;3}
1 u=x%+y?+52z2 - 6xy + 6xz — 6Yy2 (1;1;1) {6;-2;3}
12 | u=-2+2) -G+ 1D*+4z-1)7 (1;1;1) (=412, -3}
13 u=(+y-27%+@x-z+1)> @-1-1) | "Z-1L2
14 u=2%-2x2+y2 —3(y +2) (-1;1;,-1) | 6:-2-3}
15 u=(x+2y—2)%?-2(y+2z) (1;1;1) {-8-4;1}
16 u=((x+2y—2)>?%—xz (-1;2;1) {3;-6;2}
17 Ju=@-D*+@+2?-0-2%+yz| (L-11) -1,8-4
18 w =302+ y%+22) —xy (1;1;1) {—3;12;4}
19 u=1+2x)°3—xy+2z%2—yz (-1;2;-1) {4;-12;3}
20 u=xlnz—zlny+2ylnx (1;1;2) {8;4; -1}

KpaTKOC OIMMCAHUE U PEIJIAMEHT BBINNOJTHCHUSA

3amanus,

[IPOBEPSIEMBIE BPYYHYIO BBINOJHAKOTCSA CTYJEHTaMH CAMOCTOSITEIBHO BO
BHEAYJIMTOPHOE BPEMs, IIPU ITOM HEOOXOIMMO MPUBOAUTDH B OJIAHKE OTBETOB MOAPOOHBIE PEIICHUS
KaXJI0M 3a7a4yll CO BCEMH NPOMEXYTOUHBIMU BBIUMCIEHUSAMH. PemeHus 3aaad MOryT OBIThH
BBIMIOJIHEHBI OT PYKHU B TETPaAsX B KIETKY WM HaOpaHbl C MOMOIIBIO peaakTopa ¢opmyi. Bee
rpaduKy JOJKHBI OBITH MOCTPOEHBI B CUCTEME KOOpAMHAT ¢ coOojieHneM MmacmTaba. B ciydae

PYKOITMCHOTO BapuaHTa, PUCHIJIAeTCS Ha IPOBEPKY (POTO BHIIOJHEHHOTO 3a/IaHUSI.

Kpurepumn oneHku:




CTYEHT*

Brimen na BKC

He Brimen na BKC

IBBIMOTHUIT 1 3arpys3ui 3alaHue B KypcC
«PocaucTaHT» 10 3aHATHS B (l)OpMaTe
BKC

CTyZEHT Ha ITPaKTHYECKHUX 3aHATHAX B
(bopmare BKC noakitouaer kamepy u
MUKpPO(OH, 3alUIIAET BBITOJHEHHOE
(3arpyxenHoe 1o BKC) 3ananue na
BaHsTHH He OoJee 3-5 MUHYT B
hopmate BKC.

[IpenonaBaTesb OLIEHUBAET OTBET
CTy/ICHTa U 33/1aHUS CTYJICHTa BO
BpEMSI MPAKTUUECKOTO 3aHATUSA B
bopmate BKC, BrIcTaBIsI€T OLIEHKY BO
Bpems 3aHATH B opmare BKC B mone
«BKC», mocne gero y cTyneHra
OTKPBIBAETCS JOCTYTI K HNTOTOBOMY
TecTy.

[Eciu CTyA€HT He 3aIlnuTHI
[PaKTHIECKOE 3a/1aHNE, TO
MpernoaaBaTens BeIcTaBiseT 0 6amuios,
ITOCTYTI K UTOTOBOMY TECTY HE
OTKPBIBAETCS. Y CTYIEHTA
AKaIEMUYECKUH JT0JIT.

Ecnu cTyneHT crenain 3ajaHus He B
MOJTHOM 00beMe (He Bce 3aJlaHus), TO
pernoiaBaTeNb OLCHUBACT
IBBITIOJIHCHHBIC 3a/1aHUA HE Ha
MakcuMaiTbHbIH Oay (1-33 Oamna
CYMMapHO 3a BCe 3a1aHus).

[IpenonaBaTens OLEHUBAET 3alaHUE BO
BpeMsi IIPaKTUYECKOT0 /1abopaTopHOTO
Banstus B popmare BKC (1-20 6amnos
CYMMapHO I10 BCEM 3aJlaHHsIM Kypca;
eci B yueOHoM Kypce HeT KKP n
itabopaTopHEIX paboT, To 1-33 Gamna
CYMMapHO 110 BCEM 3a/laHUsM Kypca),
BEICTABJISICT OLIEHKY B mojie «BKCy», y
CTYIICHTa OTKPBIBAECTCS JOCTYH K
MTOTOBOMY TECTY.

[Ecnu cTyzneHT He cripaBmiIcs ¢
3ajaHUEM H/MIH 3arpy3Hil TyXKYyFO
[paboTy, TO MPEnoiaBaTeIb BEICTABISET
(0 6ai10B, JOCTYN K HTOTOBOMY TECTY
HE OTKpBIBacTCs. Y CTYICHTA
AKaJEMUYECKUH JIOJIT.

He BBINOJIHWI M HE 3arpy3mIl 3alaHue B
KypC ((POCI[I/ICTaHT» 0 3aHATHA B
bopmate BKC

CTyaeHT Ha
MpaKTHYEeCKNX/1a00paTOPHBIX
BansaTusix B popmare BKC noakmoyaer
Kamepy 1 MUKpO(DOH.

[Ipenonasarens Ha
PaKTUIECKOM/Ta00PaTOPHOM 3aHITUH
B (opmate BKC BrImaeT keiic-3amanue,
Ha BBITIOJTHEHUE KOTOPOTO Tpedyercs
He Oornee 5-10 MuH U3 6aHKa poHIA
OIICHOYHBIX CPEJCTB.

CTyZIeHT 3arpyxaer B Kypc
«PocnuctaHTy BHIIIOJIHEHHOE 33/IaHUE.
[pemogaBaTeNb OLICHUBACT 3aJaHHE HA
PaKTHYECKOM/Ia00PATOPHOM 3aHATHU
B popmare BKC u BricTaBmsIeT OAILIEI
(1-20 6ammoB 3a BCe 3a/IaHMST; €CIIH B
yaeoHom kypce HeT KKP u
lmaboparopHbIX paboT, To 1-33 Gamna 33|
Bce 3amanus) B moste «BKCy.

IEcu cTyIeHT HE cripaBUIICs C
BagaHreM W/WIIH HE 3allUTHII €T0
BBLITIOJHEHHE, TO €MY IIPEIo/IaBaTelb
BbIcTaBIIsIET 0 6AITOB, JOCTYH K
MTOrOBOMY TECTY HE OTKPBIBAETCS, Y
CTY/I€HTa aKaJeMUIECKHH JTONT.

[Eciu cTyneHT caenan 3aaHus He B
MOJTHOM 00beMe (HE Bce 3a1aHus), TO
[peroIaBaTelb OLCHUBACT
BHIMIOJIHCHHBIC 33JaHKs HE Ha
MakcuMaibHbIH Oayt (1-20 Oannos 3a

HpeHO}IaBaTeHL HE BBICTABJISCT OLICHKY]
B nosie «BKC», y cTynenTa He
OTKPBIBACTCA JOCTYII K UTOTOBOMY
recTy. Y CTy/leHTa akaJeMUYeCKHi
or.




BCe 3a7aHust; €ClI B y4eOHOM Kypce
Het KKP u naboparopHsix pabor, o 1-
33 Gaya 3a Bce 3a/1aHus).

7.2.2. TunoBble BONIPOCHLI M3 0aHKa TeCTOBBIX 3ajaHud 1JIA MPOMEKYTOYHOTO H
HTOroBOro TeCTHpOBaHUA

3ananue Nel
W3 mepeuncieHHbIX HUKE 3a71a4 BBIOEPUTE T€, KOTOPBIE CBOSATCS K HAXOXKICHHUIO TPOU3BOIHOM.
Bri0epuTe HECKOIBKO U3 5 BapUaHTOB OTBETA:
Beruuciienue cuiibl ToKka
Haxoxaenne maccbl HEOAHOPOIHOIO CTEPIKHS
Haxoxnenue MrHOBEeHHOM CKOPOCTH
Haxoxnenue ckopocTy XMMUYECKOW peakliui B MOMEHT BPEMEHH t

Bpluncnenue QMHbBI 1yTy INIOCKON KPUBOU

3aganne Ne2
X=uacosf
y=ban ¢

Haiitu npousBoanyro QyHKIHHI

Bbl6epI/IT€ OJMH H3 5 BapUAHTOB OTBCTA:

&
Y, = —cigt
i
1 @
Ny = E‘ﬁg‘ﬁ
1 &
.J"?x = ——fgf
e
1
Y, =——vcigt
@
1 ol
Ky = _E Efgﬁ
3ananne Ne3
x=arcigt
42
y==
Haiiti npousBoanyto GyHKIUU 2
BriOepute o1uH U3 5 BapuaHTOB OTBETA!
y: =i+t

;|J;:=1+.t2



Y=

o144
, 1+£
e =
.J"lzf

3aganue Ned

o
Haiitu npoun3BoHy0 GyHKIIUH F=a
BriOepute onuH U3 4 BapuaHTOB OTBETA:!
yh=x" (nx+1)

1 1
v =xx

yh=(x—-1)fux

yh=ux(x¥ +1)

3aganue NeS
13 nepeuncieHHbIX HUXke GopMys1 BEIOEpUTE BEPHBIE.
BriOepuTe HECKOIBKO U3 5 BapUaHTOB OTBETA:
¢’=1, c=const
UxvVy=u=+Vv
(CUy =CU’
UVy =Uv-UVv’
Uy uUv-ur
g2z
3aganue Ne6

_ 4 _ 43 2__
Teno nBrkeTcs MPAMOJIMHENHO 110 3aKOHY s(t) = 0,5t 5t* +12t 1
MOMEHTHI BPEMEHHU YCKOPEHUE JIBUKEHUS TeJla PABHO HYJIIO?

. B xakue

(S u3mepsiercst B MeTpax, t — B CEKyHax.)
BriGepure onuH U3 4 BapuaHTOB OTBETA:
1(c); 4(c)
2(c); 4(c)
1(c); 2(c)
3(c); 4(c)

3aganme Ne7



4+ 3

sﬁ):

3aKOH MPSAMOJIMHENHOrO JBUKEHHSI MATEPUAIBHON TOUKHU t+4  Haiiru CKOpOCTb B
t=9
c.

MOMEHT BpEMEHU
(S usmepsercs B caHTUMETpax, t — B CEKyHAaX.)

BriGepute onuH U3 4 BApHAHTOB OTBETA:
1 {eae
13 ¢ )
2 (em)

134 ¢

1{ cae

V¢

1 {ecm

10y ¢

3aganne Ne8
W3 nepeuncieHHbIX HUXKe GopMys BbIOEpUTE BEPHBIE.

BriOepuTe HECKOIBKO U3 5 BapUaHTOB OTBETA:

{Im }1 — mxm—l

{fx )1 — fx
(ale =ax
(enx) = L
x
(tgr) = —
Cos X

3aganune Ne9
[TpousBoaHas GyHKIINH, 3aJaHHON MapaMeTPUIECKH, BRIYUCISETCS 10 hopMyIe:

BriOepute o1uH U3 5 BapuaHTOB OTBETA!



¥
yi= 1
&y
1
X :—1
Fi

3amanue Nel(
I'eomeTpryecKuii CMBICI IPOU3BOAHON COCTOUT B TOM, YTO IIPOU3BOIHAS €CTb ...
BriOepute o1uH U3 5 BapuaHTOB OTBETA:!
CKOPOCTb NMPSAMOJIMHENHOTO ABUKEHUS MaTEPUAIIbHON TOUKH
NpUpAaIeHHE OPAUHATHI KacaTelbHOH K rpaduky QyHKIIUN B TOUKE
IUI0LIA/lb KPUBOJIMHEWHOW Tpaneuyuu

JUTMHA TYTH IIOCKOM KpUBOU

yr710Bo# K03 GHUIMEHT KacaTenpHOl K rpaduKy GyHKImH * Jx) B TOUKE

3aganue Nell

3 3 _
[TpousBoaHas GyHKIHH oty —3xy=0 , 3aJJaHHOM HESIBHO, UMEET BUJI:

BriOepute ouH U3 5 BapUaHTOB OTBETA!
i 43yt —3y =0
43y -3x=0

It 4yt =3y =0

3
I}? - X
.}?1:—2
Yy —Xx
2
1=y—x
»-x

3aganue Nel2
3 I
[TpownsBoHAs GYHKIHH X+ bny—xte” =0 , 34JJaHHON HEIBHO, UMEET BUI:
BriOepute oiMH U3 5 BApUAHTOB OTBETA:

yh=1-z"ype?

¥ =3 +l— 2xd?
iy

¥ =32 +l— 2xf? — 287
g



,_ (2x8” =32y
1—z*ye?

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

3amanue Nel3

/ V1-x2
Haiitn y npu y= (arCtg X) .

BriOepute oauH U3 4 BapuaHTOB OTBETA!

\/ﬁ(— xInarcctgx = J1-x°
N/ arcctgx(l+ x?)

; _ —xInarcctgx V1-x?

T i-x2 arcctgx+x2)

y' = (arcctg) )

@(In arcctgx  J1-x°

" = (arcct
y' = (arcctg) Ji—x?  arcctgx(l+x?)

)@(— x In arcctgx s V1-x?

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

3amanne Neld4
2
x° —-3x+6
y= 5
Hanucars X §] X =3
ypaBHEHHE HOPMAJTH K JTHHUN B TOYKE C aOCcLMccoit .

Bribepute oauH U3 4 BapMaHTOB OTBETA:

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

3amanne Nel5

s(t) =t*-2t* -1

Teno aBmxkeTCA HpHMOHHHCﬁHO I10 3aKOHY . B xakue MOMEHTHI BpPCMCHU

CKOpOCTb JIBUYKEHHMS T€JIa PABHO HYJIIO?
(S usmepsercs B MeTpax, t — B CeKyHIax.)

BriOepute oauH U3 4 BapuaHTOB OTBETA!
0(c); 1(c)
2(c); 4(c)
1(c); 2(c)



3(c); 4(c)

Kpartkoe omumcanme: I[IpoMeXyTOYHBIE TECThl BBINOJHSIOTCS IIOCIE HM3YYEHHUsS KaXIOTo U3
AIIEKTPOHHBIX Y4COHUKOB.

Kpurepuii ouenkn. Kaxasiii u3 npomexxyrounoro tecra 2-9 cocrout u3 10 3amanuii u kaxmoe
3aganue oneHuBaercs B 0,1 Gamn

0,1 6am1 — 3a1aHKE BBIIIOJIHEHO BEPHO

0 Gay10B 3a1aHKE BBIIIOJHEHO HEBEPHO

[TpomexxyTounslit TecT 1 coctout u3 10 3amanuii u kaxaoe 3aganue oneHuBaercs B 0,2 6ama.
0,2 Oata — 3a1aHUE BBIIIOJIHEHO BEPHO
0 6amIoB 3a7aHUE BHIMIOJTHEHO HEBEPHO

[Tocne BeicTaBieHus npenonaasatenem 6amuioB B rpagy BKC y cryneHTra oTkpbiBaeTcst AOMYCK K
HTOr0OBOMY TeCTHPOBAHHIO, KOTOpPOE cocToUT U3 40 3a1aHmii 1 Kaxxg0€ 3aanue oriennBaetcs B 0,75
Oarna.

0,75 6anna — 3ajaHUE BBIIIOJIHEHO, BEPHO

0 6a10B 3a1aHNE BBIITOJIHEHO 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.

TaGnuiia mpou3BOJHBIX OCHOBHBIX AJIEMEHTAPHBIX (DYHKIUH.

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-

HeoOxomuMbie W JOCTAaTOYHBIC YCIIOBUS BO3pacTaHuss W yObiBanus nuddepeHmmpyemoit
(byHKIIH.

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

11

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

12

Teopems! 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 YCIIOBHSI BBITYKJIOCTH (BOTHYTOCTH) rpaduka GyHKIMU 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 yHKIMK ABYX NEPEMEHHBIX U KaK €0 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.




n/n

Bonpocsl k 3k3ameHy

33

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

34

[TepBooOpasHas 1 HeonpeAeIeHHbIM nHTerpal i pyHkiuu f(x). [Ipumepsr.

35

CBOIiCTBa HEOINIPEIETICHHBIX MHTETPAJIOB.

36

TaOnuia HeonpeeIeHHBIX HHTETPAJIOB.

37

MuTerpupoBanue 3ameHol nepeMeHHoi. [Ipumep.

38

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

39

[Ipocreitmme npodu 1,2,3,4-oro Trna

40

uTerpupoBanue npobdeii 1,2,3 Tuna.

41

aTerpupoBanue panvoHANbHBIX  (DYHKIHMHA. (TpeACTaBICHUH HENPAaBHIBHOW JpPOOHOA
panoHanbHON (PYHKIMM B BUAE CyMMbl MHOTOWIEHA U MPABUIBHON JPOOHO-pallMOHAIBHON
(byHKIMK; TeopemMa O NPEACTaBICHUU MPaBHILHOW JPOOHO-PAMOHANBHOW (YHKIIMU B BUIC
CYMMBI IPOCTEHUIITUX TPOOeii).

42

HTerprpoBaHne TPUTOHOMETPUYECKUX (DYHKIIHH.

43

HTerpupoBanre uppaoHaIbHbIX (QYHKIIHA.

44

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

45

Uto Takoe onpenenenHblii naterpan? Kakos ero reoMmeTpuieckuii CMbIc?

46

CBOJCTBa ONPEIEICHHOr0 HHTErpaa.

47

HpOI/ISBO,I[HaSI OT OMPCACIICHHOI'O MHTCrpajia 10 BEPXHEMY IIPCACITY.

48

CBsi3b ONpeeIEHHOr0 HHTErpaia v NepBo0OpPa3HOM OT MOJMHTErpabHON YHKIUH.

49

Dopmyna HeroTona-JIeliOHua a1 BBIYMCICHUS] ONPENEICHHOTO MHTETrpaja U yCIOBUE €€
MCII0JIb30BAHUS

50

3aMeHa epeMeHHOi B ONIPEICIICHHOM MHTETpaJIe.

51

HHTCFpHpOBaHI/IC 110 4aCTsAM B OIIPECACIICHHOM HHTCErpajic

52

BrranciaeHue HHOIII&JIGI\/'I IIIIOCKHUX (1)I/Il"yp B MIPAMOYTOJIBHBIX KOOpJWHATaX C IOMOMIBIO
OIPCACIICHHOI'O MHTCIrpaJia.

53

BrryunciaeHue miomagm CCKTOpa B HOJ'ISIpHOfI CUCTCMC KOOPpANHAT

54

Beruncienue IIMHBI 1yrd KpUBOM B IPSIMOYT'OJIBHOW CHCTEME KOOPJIMHAT.

55

Brranciienne oobema Teja mo JiomazadaM MOoNnepCYHbIX CEUYCHHI

56

Brrauciaenue oo0beMa Tea BpalCcHMA C IOMOIIBIO ONMPEACIICHHOI'O MHTCrpajia

57

HecoOcTBeHHBIE HHTErpajibl C OCCKOHEUYHBIMHU npeaciiaMu. Kakme u3 HUX Ha3bIBaIOT
CXOOAINMHCA, KAKH1EC paCXO,Z[HH_II/IMI/ICH? HpI/IMepH.

58

HecoOcTBeHHbIe MHTErpanbl OT (QYHKIUHU, UMEIOIEH pa3pbiB 20ro poaa. Kakue uHTerpais
HA3bIBAIOTCS CXOISAIIMMHUCS, KAKHE PaCXOASIIIUMUCS?

59

[Ipu3Haku CXOAMMOCTH HECOOCTBEHHBIX MHTErpajoB ¢ OECKOHEUYHBIMH TMpeAesiaMd U
HECOOCTBEHHBIX MHTETPAJIOB OT (DYHKIIMHA, MMEIOINX Pa3phIBBI 20T0 poAa

60

bepymuecs n HeOepyImMecs: HHTETPaIbl

7.3.2. Kpurepuu U HOPMBbI OLlEHKH



dopma

NpOBe/IeHUsl
Cemectp . Kpurepuu u HopMbI OLIEHKH
MPOMEKYTOYHOIM
aTTecTanuu
Crynent Habpan 85 u 6omee
«OTJIMYHOY 0aJuIoB 1O pe3yJIbTaTaM OCBOCHUS
Kypca
Cryaent Haodpan ot 70 no 84
«XOpOILIO» 0aJUI0B 1O pe3ysibTaTaM OCBOCHUS
DK3aMeH (1o
Kypca
3 HaKOMUTEIbHOMY
o Crynent Habpan ot 55 10 69
pENTHHTY)

«YIOBJIETBOPUTEIILHO»

0aJIoB 1O pe3yabTaTaM OCBOCHUS
Kypca

«HCYOOBJICTBOPUTCIIBHO»

Crynent HaOpas MeHee 55
0ayIoB 1O pe3yIbTaTaM OCBOCHHS

Kypca




8.1. O0si3aTesibHAA JIUTEPATYpPa

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

Ne
n/n

ABTOpBI, COCTABUTEJIHN

3arsiaBue (3aroJjioBoK)

Tun (y4eOHUK, 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.
®duxreHromnsll. — 16-¢ u3a., crep. —
Cankr-IlerepOypr : Jlans, 2022. — 608 c.
— ISBN 978-5-8114-9332-6.

yueOHUK

2022

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

2022

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
MaTeMaTH4YeCKOMY aHAIN3y : yueOHOe
nocobue st By3oB / b. I1. JlemunoBuy. —
24-¢ m3n., crep. — Cankr-IlerepOypr :
Jlans, 2022. — 624 c. — ISBN 978-5-8114-
9078-3. — Texkcr : anekTpoHHbIH // JlaHkb :
ANIEKTPOHHO-OMOTMOTEYHAsI CHCTEMa. —
URL.: https://e.lanbook.com/book/184105
(mata obpamenus: 06.09.2022). — Pexum
JOCTYTIA: JUIs aBTOPHU3. TTOJIb30BATEIICH.

yuebHoe rnocobue

2022

9BC «Jlaaby»




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
Huxonosa 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. Ilepeuenb mpodgeccHOHANBHBIX 0a3 AaHHBIX U MHGOPMALMOHHBIX 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 [Dnexkrponnsiii pecypc] : Hay4dHas 3j1eKTpoHHas Oubimoreka. — Mocksa : HOB,
2000~ . — Pexxum moctymna : elibrary.ru. — 3arm. ¢ skpana. — 3. pyc., aHTIL

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

- Science Direct [DaekTpoHHBIH pecypc] : KOIEKIHs 3JICKTPOHHBIX KHUT HM3[aTEIbCTBA
Elsevier. — Netherlands: Elsevier, 2018— . — Pexxum noctyma : sciencedirect.com. — 3arii. ¢ 3KpaHa. —
S13. aHrm.

- NEICON [3nexrpoHHBIi pecypc] : 3JeKTpOHHAs: HH(GOPMAIIHS : 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 H

Ne Ap. 00BEKTOB 1JIsl NPOBECHUS

n/m | NMpPaKkTH4YecKHX U JJA00pATOPHBIX 3aHATHI,
NOMEILECHUH /151 CAMOCTOATEIbHOMN

paboThl o0yuaoumxcs (HoMep ayaAuTOPUN)

ITepeyenb 0CHOBHOTO 000pYAOBAHMA

Aynmutopus BeOKoH(pepeHI . OKkpaH TEJIEBU3UOHHBIH, LINPMBI,
VYyeOHast ayAuTOpHUs AJ1s IPOBEACHUS 3aHATHI | IPOKEKTOP Ha LITaTHUBE. CTOJ
JIEKIIMOHHOTO THMa. YueOHas ayJuToOpus Ui | IpenoiaBaTeabCKuil, CTYJIbS
MPOBEJICHUS 3aHATHM CEMHMHAPCKOTO THIIA. | IPEroaaBaTeIbCcKue., Tpancnapant-

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

5 [Tomemenue It caMOCTOSATEIbHOW paboThl | CTOJBI yYeHUYECKHE, CTYIIbS yYCHUYECKHE,
crynenros (I'-401). I1K c BeixogoMm B cetb HTEpHET
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