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1. Ileanb ocBOEHUS AUCITHILIMHBI

Llenp ocBOEHUS AMCUMIUIMHBI — (POPMUPOBAHHME NPEACTABICHUN O MOHATHUAX U METOAAX
MaTEMaTU4YeCKOro aHajlu3a, €ro MECTe U pOJIM B CUCTEME MAaTEMaTUYECKUX HAYK, UCIIOJIb30BAaHUU B
€CTECTBEHHBIX HAayKax, B IPUKJIAIHON MaTeMaTuKe U HHHOpMaTHKe

2. Mecto nucuumiuabl B ctpykrype OIIOITI BO

JIMCUMIUIMHBl U IPAaKTUKU, HAa OCBOEGHHMM KOTOpBIX Oaszupyercs NaHHas IAUCLUIUIMHA: —
LIKOJIBHBIM KypC MaTeMaTUKH, MaTeEMaTUUECKUN aHanu3 1.

I[I/ICLII/IHJII/IHBI W OpPaKTUKH, OJII KOTOPBIX OCBOCHUC JaHHOM IUCITUILINHBI HGO6XOI[I/IMO KaxKk
MMpEaAICCTBYIOIICEC: -I[I/I(l)(bepeHI_II/IaHLHBIe YpaBHCHU:, TCOpUS BepOHTHOCTeﬁ H MaTCMaTH4CCKasd
CTaTUCTHKaA, HCCIICO0OBAHHUC onepaunﬁ, I/136paHHI)Ie BOIIPOCBI  CTOXACTHYCCKOI'O  aHAJIM3a,

JOITOJIHUTCIIBHBIC I'JIaBbl aHAJIM3a.

3. Ilinanupyembie pe3yJibTaThl 00y4YeHUs

dDopmupyeMbie U
NuaunkaTopsbl 10CTHXKEHUS
KOHTPOJIHpYyeMbIe . IInanupyemsle pe3ybTaThl
KOMIIEeTCHI U
KOMIIeTeHIIUH o0y4eHHUs
(Koa 1 HAMMEHOBaHUE)
(Ko 1 HAUMEHOBAHUE)
OIIK-1. Cnocoben OIIK-1.1. 3HaeT 0cHOBBI 3HaTh: - OCHOBHBIE MOHATUSA
PUMEHSITh MaTeMaTUKH, BBIYUCIUTEIbHON MaTeMaTH4eCcKOro aHaiu3a,
€CTECTBEHHOHAYUYHBIE U | TEXHHUKH, IPOTPAMMHUPOBAHUS U MeToAbl U (epeHInalIbHOTO U
OOLIEH)KEHEPHbIE SKOHOMMKH MHTETPAIbHOTO HCYHCIEHUS B
3HAHUSA, METOIbI OIIK-1.2. YmMeer pemaTh TOM 4yuciae Juid  (yHKUMH
MaTeMaTHU4eCKOIo CTaH/JapTHbIE TPO(ECCUOHATIbHBIE | HECKOJBKUX NEPEMEHHBIX.
aHaJIM3a U 3aJja4M ¢ IPUMEHEHUEM YMmeTs: -  NpUMEHATh B
MOJIECIINPOBAHUS, €CTECTBEHHOHAYUYHBIX U npodeccuoHanbHOM
TEOPETUYECKOI0 U 0O0IIeNHKEHEPHBIX 3HAHUH, JIEATEIIBHOCTH 3HAHUS METOJ0B
AKCIEPUMEHTAIBLHOTO METOJI0OB MaTEMaTU4YECKOTO MaTeMaTHYeCKOT0 aHaJIn3a.
VICCIIEIOBAHMSI B aHaJIM3a U MOJAEIMUPOBAHUS Bnaners: - 6a30BbIMU 3HAHUSIMU
npodeccuoHaIbHON OIIK-1.3. Bnageer HaBbIKaMH B 00JI1aCTH MaTEMaTHYECKOTO
JeSITeIbBHOCTH TEOPETUYECKOI0 U aHaJIn3a, TAKKE METOLAMHU
AKCIEPUMEHTAIBLHOTO MaTeMaTHYeCKOro aHajln3a
UCCIIEI0BaHMs OOBEKTOB HEOOXOIUMBIMHU pelLIeHU 3aaa4
pO(PECCHOHANBEHOM IEATENBHOCTH | IPO(ECCHOHATEHOM
JIESITEIIbBHOCTH




CTpyKTypa H cojep:KaHue TUCIUTTHHbI

®opMbl TEKYLIEro

Bu .
Monyab qeﬁrllloﬁ HaumeHoBaHue TeM 3aHATHI Oonbem, Baiab HNuTepakTHB, KOHTPOJIA
(pa3nea) y (yuedoHOl padoTHI) Cemectp 4. q. (HamMeHOBaHMe
padoThI
OLIEHOYHOI'0 CpeaCcTBA)
Monybl. Jlex Onpenenennslii unterpan @opmyna Helotona-Jlelionuua. 3amena 1 2 20 Tect Nel.
MIEDEMEHHOM B ONDENeIeHHOM MHTerbane. MHTernunoBaHme 1o 3ajaHue, IPOBEPIEMOC
Ip Onpenencunsnii naTerpan @opmyna Herorona-Jlelionanmna. 3amena 1 i
TIEPEMEHHOM B ONpeJIeIeHHOM MHTErpae. HTerpupoBaHue no Bpy4uHyIO Nel
Cp Omnpenenennsiii uaterpan ®opmyna Hetorona-Jleibuuia. 3amena 39
Monynb2. Jlek DyHKIMM MHOTHX TIepeMEHHBIX. YacTHBIE MPON3BOIHEIE HYHKIIHH 1 20 Tect No2
Ip OYHKIMHA MHOTUX NTEPEMEHHBIX. YacTHbIE TIPOH3BO/THBIC GyHKIHN 1 2 3ananue, mpoBepseMoe
Cp OyHKIIUM MHOTHX TIEPEMEHHBIX. YaCTHBIC TPOU3BOIHBIC (PYHKIINH 1 40 BPY4HYIO No2
MOI[YHB3- Jlex [TonsiTHe nBOMHOTO MHTErpasia. Beluucnenue 1BOMHOTO 1 2 20 TecTt Ne3
UHTETNANa
Hp ITonsiTue nBoMHOrO MHTErpana. BrrunciaeHue qBOMHOIO 1 2 3anianue, rJ;PgBepﬂeMoe
< < B H o
Cp [onsTne MBOWHOTO WHTETpaa. BEIYucICHNE TBOWHOTO 1 PYHHYIO
MOI[YHBAH Jlex Uucnossie psiabl. HeoOXoquMblid U 1OCTATOYHBIE PU3HAKH 1 20 Tect Ned
Ip Yucnossie psaasl. HeoOXoAUMBIN M JOCTATOYHBIC IPU3HAKA 1 3ajanue, mpoBepsieMoe
CXONMUMOCTH MONOKUTENRHBIX YAUCTOBBIX NIATOR
v BpY4H o4
Cp Yucnossie psaasl. HeoOXoAUMBIN U OCTATOYHBIC IPU3HAKA 40 pyHyIo N
CXOMAMOCTU MTOTOXUTETTRHRIX UUCTORKIX NATTOR
Monynbb. Jlex Bexkropuelii ananus. [IpousBoaHas no HampasieHuto. [ pagueHr. 1 2 10 Tect No5
CkansipHOe BeKTopHOe nosne. IIoTok u 1uBepre’nus mnoms. 3aanue, mpoBepseMoe
Ip Bexkropuslii ananus. [IponsBoaHas no HanpaBlieHUIO. [ pajneHT. 1 2 BpyuHYyIO No5
Cp Bexropaslii ananus. [IpousBoaHas no HanpaBiaeHUO. I'paueHr. 1 40
FVQ ITaNHNAS REKTONIIAA TINTIES nn'rnr{ A TUARANTAHTIIACG TTIOTIT
ITA 0,35
Kountpoib 8,65
[Mcm |Makcumanbho 10 6anios 3a Bee mocenienus. bamst 10
Hroro:| 216 100




CxeMa pacyera MTOroBOro 0aJJIa: TeKyIuid pedTUHr (BCE 3aHATHSA W MPOMEKYTOYHBIC TECThI) + Pe3yspTaT MTOrOBOrO TECTa, MOJYYEHHAS CyMMa
JeuTCs Ha 2



5. O6pa3oBaTesibHbIE TEXHOJIOTHH
B pamkax wu3ydeHHs] IUCHUIUIMHBI MPEAYCMOTPEHO HCIOJIb30BAHUE JAMCTAHIMOHHBIX
TEXHOJIOTHM.

6. MeToguyeckue yKasaHusi 110 OCBOCHMIO 1M CHMIIJIMHbI

W3yuenune QUCHUIUIMHBI TPEOYeT CUCTEMATUYECKOI0 U MOCIEI0BATEIbHOTO HAKOIUICHUS
3HaHUM, CIIEI0BATEIBHO, IPOITYCKH OTAEIBHBIX TEM HE MTO3BOJISIFOT IIIyOOKO OCBOUTH IIPEIMET.

B xone NeKIMOHHBIX 3aHATHM PEKOMEHIYETCs 3aaBaTh IPENOAABATEI0 YTOUHSAIOIINE
BOIIPOCHI C LIEJIBbIO YSICHEHUS TEOPETUYECKUX MTOJIOKEHUN, Pa3pELICHUs CIIOPHBIX CUTYALUH.

OOyuaronuiicss MOXeT JONOJHUTH CIIMCOK MCIIOJIb30BAaHHOM JIMTEPATypbl COBPEMEHHBIMU
UCTOYHUKAMHU, HE IIPEJICTaBICHHBIMU B CIHCKE PEKOMEHJOBAaHHOW JIUTEpaTypbl, U B
JAIbHEHMIIEM HCIOJb30BaTh COOCTBEHHBIE IIOAIOTOBJICHHBIE Y4YeOHblE MaTepHalbl IpU
HaIMCAaHUH KYPCOBBIX U BBITYCKHBIX KBAJTU(PHUKAIIMOHHBIX Pa0OT.

Pexomenaamuu no moaroToBKe K MPaKTUYECKUM 3aHSATUAM
OO0yyarommmcst cieayer:

o IIpyu NOATOTOBKE K IMPAKTUYCCKUM 3aHATHAM H€O6XOZII/IMO HCIIOJB30BaTh HE TOJBKO
JICKIIMH, y‘IC6Hy10 JIATCPATypPy, HO U APYTIU€ UCTOYHUKU;
L4 B Hayajie 3aHsATHUH 3a4aTb MperoaaBaTe/JIr0 BOIPOCHI IO MaTCpualy, BbI3BaBLIICMY

3aTpyAHCHUA B €ro IIOHMMaHMHU W OCBOCHMM IIpH PCHICHUM 3aa4d, 3adaHHBIX IJIA
CaMOCTOATCIIBHOI'O PCIICHUA,

7. OneHoYHbBIE CPeACTBA

7.1. IIacopT OLEHOYHBIX CPEICTB

Kon
KOHTPOJIMPYeMOi HaumeHoBaHue
Cemectp
KOMIIeTCHIIUH OLICHOYHOI0 CPeACTBA
(WjIm ee 4acTM)
1 OIIK-1 TectNel-Ne5. 3amanus, npoBepsieMble BpYUHYIO
Uroroseiii Tect no kypey yepes LT..

7.2. TumoBble 3aJaHUsl WJIH HHbIe MaTepHalibl, HeOOXOAMMBIE I TeKyUIero
KOHTPOJIA

7.2.1. 3apanus, npoBepsieMble BPYYHYIO
3aganue 1. BeraucnuTs miomans GUrypsl, orpaHudeHHON y=(x— 2)3, y =4x — 8.
3aganue 2. Beramcnuts 00beM Tena, oOpa3oBaHHOTO BpamieHueM BOKpyr ocu OX ¢urypsi,
OTpaHMYeHHOH Y =—X*+5Xx—6, y=0.
3ananme 3. HaliTu ypaBHEHUs KacaTelIbHOM TIJIOCKOCTM M HOPMald K [OBEPXHOCTHU
x? +y2 +z? +6z—4x+8=0 B Touke My(2;1;—1).
3aganue 4. lccnenoBarh Ha SKCTpeMyM (PYyHKIMIO Z = x° + y2 — 3axy.
3ananue 5. Haiitu 001acTh CXOUMOCTH CTETICHHOTO PsJIa:

2 4" (x +2)" © I x"
_ 0 _
Y ; n+1 / ; n!

3apanue 6. Berauciante cymMmmy psijia ¢ TOYHOCTBIO O



& (=
. _ 0,001,
2oy

3aganue 7. 3anucars psaa Teinopa g Y = (5 + X )ex 10 CTEIIEHSAM X.

Kpurepum ouenku:
«3a4TeHOY - BEIIOIHEHO OoJee 40% 3amanuii;
«HE 3a4TEeHO» - BEINOJIHEHO MeHee 40% 3amaHui.

7.2.2 3ananus, npoBepsieMble ABTOMAaTHYECKHU
Tect 1 BoluncieHue onpeaeeHHbIX HHTETPAJIOB

3
[pumensis GOpMyJTy HHTETPUPOBAHHS 110 YACTSM, BBIYACIUTD HHTErpa | | X Inx dx:

4,51n9 — 2
4,5In3 — 2
5+ 1n9
25In3-1

5
[Ipumensst pOpMyJTy HHTETPUPOBAHHS MO YACTSM, BBIYMCIIHTE HHTErpa [ | X Inx dx:

12,5In5 -6
12,5In25 -6
5+1In5
2,5In25 -1

8
[pumeHss pOpMyJTy HHTETPUPOBAHKS TI0 YACTSM, BHIYUCIUTD HHTErpa | | X Inx dx:

4,51n64 — 0,75
14 1n8 — 2
5+ 1In2

1
16 In64 — 21§

2
[IpumeHsst GOpMyYJTy MHTETPUPOBAHHS MO YACTAM, BEIYMCITHTH HHTErpa [ | X Inx dx:

In4 + 0,75
In4 — 3
3
In4 — 7

1

21n4 — 3

7
[pumensist pOPMyYJTy HHTETPUPOBAHUS 0 YACTSM, BBIYMCITHTH UHTErpa [ | X Inx dx:

1
7 (In49 — 48)



In7 — 3

49 — >
Ty

49149 12
z 0

Tect2 BeIunciaeHHue MJIOIATHA

BBIMUCIIUTS TUI0MAAb (PUIyphl, OTPAaHMYEHHYIO TUHUAMH Y = 1 — 2 X + X2,y = 6 X — X?
o 4
o 4.5

14v14
3

o 5V14

BbIaucauth miomaas GUrypsl, OrpaHUYeHHYI0 TUHUAME § = X2 — 4, y = 2(x — 2):
o 1,3
o

©®©

O

o

Blw Wk W

BbI4UCINTh NI0MAAb GUTYPhI, OTPAHMYEHHYIO TUHUAMA Y = X2 — 4,y = 3(x — 2):

o 0,16
®1

(@) W)

o

o

Wl

BorurciuTh mioIaab GUryphl, OrpaHHuCHHYIO THHUAMH Y = X° — 4,y = —2(X —
2).0TBeT BBECTH YHMCJIOM CO 3HAKOM HJIH Oe3.

= 36

= +36

BbIMMCIUTS I0MAAb GUIYphl, OTPAHUYEHHYIO THHUAMU Yy = X2 — 4,y = —(x — 2):

o 20.8
® 202
6



Tect 3 Borunciaenne Odbema Haiitu 00bem Tena, 06pazoBaHHOr0 BpaieHrueM Bokpyr ocu OY

(GuUrypsl, orpaHUuYEeHHON IMHUAMH Yy = 2X,y = 2,X = 0:

2

E T

15=n

2n

T

Haiitu 00beM Tena, oOpa3oBaHHOTO BpalieHueM BOKpyT ocu OY Gurypsl, orpaHuueHHON
JUHUSIMU Yy = —2X,y = —2,Xx = (:

3n
2

37
18n
27
Haiitu 006bem Tena, o6pazoBaHHOTO BpamieHueM BOKpyr ocu OY ¢urypsl, orpaHndeHHOI
UM Yy = 3%,y = 3,x = 0:
T
12n
On
Sn
Haiitu o6bem Tena, o6pazoBaHHOro BpaiieHueM BOKpyr ocu OY Qurypsl, orpaHU4eHHOMN
muHusAMH y = —3X,y = —3,x = O:

d7

On
T

12 ¢
Haiitu 00bem Tena, 06pazoBaHHOr0 BpaieHrueM Bokpyr ocu OY ¢urypsl, orpaHu4eHHOM
JUHUSAMH § = V1-—x2,x = 0,y =0:

43w

2/5=n

13xn
2137

Tect S BrrunciieHne 4aCTHBIX TPOU3BOIHBIX



s x+
Haiiti yactHbIe IMIPOMU3BOJHBIC IICPBOI'0 IOpAAKA Z = X_il’:
y _ —2y ;) _ 2X
Z «— Z y—

Xox=y? T Y (x-y)?

r _ 1+y ;) _ X+1
Zv——7—"—,Z yv———O

-y 7Y -

;o 2y . ; — —2X
7 = 7 =
*oaep? T Y x-y)?
r o 2X ;o 2y

7' = 7' =

X x-y?2 T Y (x-y)?

o y
Haiitn yacTHBIE IPON3BOIHBIE IEPBOrO MOPSAKA Z = XY + € /x;

Z, _ _yey/x Z, _ey/X

x=Y X2 y X

Z, yey/X ’ ey/X

X x2 ' y x
Y/ Y/

1 ye’x ; _€/X%

Zx=y - Lyt 2x
Y/ Y/

r— ye'’x ;. _&'X

Zx=y =5 2y = +X

HaliTi 4acTHBIE IPOM3BOHBIE IEPBOTO MOPSAKA Z = X COSY + y Sin x:
z'y = ycosx +cosy; z'y = ycosx+ cosy

z'y = xcosy +ysinx; z'y = ysinx + cosy

N
><
Il

. I — " .
yCOSX + COSy;Zy = SInX — Xsiny
Z'y = COSX + cosYy, z’y =yCcosSX+ cosy

HaiiT 9acTHBIC IPOU3BOIHBIC TIEPBOTO MOPSIKA Z = arcsin(xy):

I y R X
2y —2 y—=
X J1—x2y? Yo J1—x2y?
r 1ty L _x+1
2= —— 2y

X J1—x?y? Y (x-1)
7' = 2y A —2X

X x-yz T 7Y [1-x2y?

2x 2

Z,X= ’ y

Ji—x2y2 ' 7Y (x-y)2
. _ 3 _ :
Haiitn yacTHbIe IPOM3BOIHBIE MIEPBOTO TMOPsiAKa Z = (X + V) — /Xy :

X

7 = 3(x+y)?% - 1=; z'y=3(x + y)? —

2/xy ’ 2,/xy
r— __Y o =X
Zx= 2/xy '’ Zy 2./xy
7 =3(x—y)2 —2=; z',=(x + y)% — —
X y 2./xy y y 2./xy
’ 2x ’ 2y

A

/1_X2y2 ! y (X—y)z



Tect 5 . YacTHble NMPOU3BOJAHBIE YACTHOIO M NPOM3BeAeHUS (PYHKIMHA HECKOJIbKHUX

nepeMeHHBbIX
X+y
YacTHble MPOU3BOJHBIE IEPBOTO MOPSIKA GYHKIUU Z = —= PAaBHBI:
X=y

y -2y ;) _ 2X
7' = 7' =
X x-y?2 T Y (x-y)?
ro_ 2y . ; — —2X
7 = 7 =
X x-y?2 T Y (x-y)?
;2% r 2y
7' = z' =
-y T Y x-y)?

y
YacTHble MPOU3BOIHBIE IIEPBOTO MOPsiIKa PYHKIUU Z = Xy + € /x PaBHBL:

r yey/X ’ ey/X
ZZy=Y =5 ZyT + 2x
Y/, Y,
o ye’x ., _e'X
=y~ Tz 2y T X

YacTHbIE IPOU3BOIHBIE IIEPBOTO HOPsAKa GYHKIUH Z = X COS Y + y Sin X: paBHbI:
z'y = xcosy +ysinx; z'y = ysinx + cosy

Zy =yYCOSX+ COSY; z’y =sinxX —xsiny

z'y = cosx +cosy; z'y = ycosx + cosy

YacTHbIe IPOU3BOIHBIC IEPBOTO Mopsiaka QYHKIMHU Z = arcsin(Xy) paBHbI:

r_ y o — X
7 yv=——— 7 ————
X /1—x2y2 ' y /1—x2y2
Z’ - 1+y - r— X+1

X~ Tiay? ' Y k1)

’ 2x I 2y

25T Jixzy? ) P Y w2
YacTHbIe NPOU3BOAHBIE TIepBOro nopsaka pynkuun z = (x + y)3 — /Xy paBHsI:

X

7= 3(x+y)?—-21=; z'y=3(x+y)? -

2/xy ’ 2,/xy
r— 2 y .o — 2 X
ZX_3(X_Y) _2\/X—yizy_(X+Y) _2\/X—y
12X ’ 2y

7 =7 =
¥ oJ1x2y2 ' 7Y (x-y)2

Tect 6. IxcTpemMyM PyHKUIMIA HECKOJIBKUX NepPeMEHHbIX.
WccnenoBaTh Ha SkcTpeMyM GyHkiuio .z = (x — 1)2 + 2y?
HKCTPEMYMOB HET
Zmax = 10 B Touke (1,0)

Zmin = 0 B Touke (1,0)



Zmin = 0 B TOuke (0,1)
Wccnenosarh Ha skcTpeMyM QyHKIHIO .z = (x — 1)? — 2y?
IKCMPEMYMO8 HET
Zmax = 10 B Touke (1,0)
Zmin = 0 B TOuke (1,0)
Zmin = 0 B Touke (0,1)
HccnenoBaTh Ha SkcTpeMyM GyHkiuio .z = (x + 1) — 2y?
OKCMPEeMyMO8 HET
Zmax = 10 B Touke (1,0)
Zmin = 0 B Touke (1,0)
Zmin = 0 B Touke (0,1)
Uccnenosars Ha skcTpeMyM GyHkmuio .z = (x — 1)% + 3y?
IKCMPEMYMOE HET
Zmax = 10 B Touke (1,0)
Zmin = 0 B Touke (1,0)
Zmin = 0 B Touke (0,1)
HccnenoBaTh Ha SKkCTpeMyM GyHKIuI0 .z = (x — 2)2 + 2y?
OKCMPEeMyMOE HET
Zmax = 20 B Touke (2,0)
Zmin = 0 B Touke (2,0)

Zmin = 0 B Touke (0,2)

OuneHouHble cpeacrea  AJisA l'[pOME)KyTO'-IHOﬁ aTreCcraluu 1Mo MTOoraMm oOCBOCHHUSA
AUCIHHUITINHBI

7.3.1. Bonipocsl K IPOMEKYTOYHOI aTTeCcTAIINU

Cemectp 1

Ne

~
=

Bonpocsl

IlepBooOpa3Hasi M HEONpPEIEeTCHHBIM HHTETPal.

CBoliCTBa HEONPEEIEHHOIO UHTETpaJa.

TaGnuia uHTErpaoB.

WHTerpupoBanne METOOM 3aMEHbI IEPEMEHHOM.

I/IHTerpI/IpOBaHI/IC 110 4aCTsM.

WuTerpupoBanne ApoOHO-paIIMOHATIBHBIX (QYHKIIHH.

WHTerpupoBanre HEKOTOPHIX KJIACCOB HPPAILIMOHANBHBIX (QYHKIIMHA

321[[3.‘-11/1, MPUBOAATIINEC K TOHATUIO ONPCACIICHHOTO MHTCIPAJIA.

©|m|~|o|u1| &k

Bepxusis u HrkHss1 cymMebl J[ap0y.




10.

OmnpepeneHne onpeeIeHHOr0 HHTErpaa.

11. | YcioBus cyniecTBOBaHUs ONPENEIEHHOTO UHTErpaa.

12. | locTaTo4HO€ yCI0BHE UHTETPUPYEMOCTH.

13. | OcHOBHBIE CBOWCTBA ONPEACICHHOTO0 HHTErpaa.

14. | OnpeneneHHbIil HHTETpaAN KaK (QYHKIIMS BEPXHETO Mpeena

15. | ®opmyna HeroTona — Jleitbauia.

16. | 3aMeHa epeMEeHHON B ONIPEICIICHHOM HHTETpalle.

17. | UnTerpupoBaHue 1o 4yacTsM I0J1 3HAKOM OIPEIe]IEeHHOr0 HHTErpaa.

18. | [IpuOnmkeHHbBIE BEIYMCICHUS ONPEISIEHHOTO HHTErpaa.

19. | Beruucienue miomaaen miockux Guryp.

20. | Beruncienue mionmaay ceKTopa B HOJSPHBIX KOOPMHATAX.

21. | Beriuncnenue JIMHBI IyTd KPUBOU.

22. | Beiuucnenue oobeMa Tesa BpalieHus.

23. | Brruncienue mionmaad NOBEpXHOCTH BPAIICHUSI.

24. | BeruncieHue HeHTpa TSKECTH MI0CKOU (DUTYPBHIL.

25. | Boruncienue paboTsl IEPEMEHHOM CHIIBI.

26. | HecobereHHbIe uHTerpasbl I pojia — HecoOCTBEHHbIE HHTErPaiibl C 0ECKOHEUHBIMU
npeaenamH.

27. | HecoGctBennblie naTerpaisl Il pona — HecoOCTBEHHBIE HHTETPAIIBI OT
HEOIpaHMYEHHBIX (QYHKIMH.

28. | Ilpu3Haku CXOJMMOCTH HECOOCTBEHHBIX HHTETPAJIOB.

29. | N-MepHBIE TOUYCYHbIE MHOYKECTBA.

30. | EBkin0BO N-MepHbIE IPOCTPAHCTBO.

31. | OTKpBITBIC ¥ 3aMKHYTBIE MHO)KECTBA.

32. | dyHKIMS MHOTHX IEPEMEHHBIX.

33. | O6macts onpeneneHust GyHKIMIA MHOTHX TIEPEMEHHBIX.

34. | Jluauu ypoBHS.

35. | Ilpenen pyHKIMM MHOTHX NEPEMEHHBIX B TOUKE.

36. | HempepsIiBHOCTH (DYHKIIMM MHOTHX ITEPEMEHHBIX.

37. | CpoiicTBa QyHKIMI, HENPEPHIBHBIX HA 3aMKHYTHIX MHOXKECTBAX.

38. | YacTHbIe MpOU3BOTHBIE.

39. | Ionuenii qpuddepennnan GpyHKIMA MHOTHX HEPEMEHHBIX.

40. | [pubnmxeHHBIC BEIYUCICHUS C TIOMOIIBIO nuddepenimaa.

41. | KacarenbHas INIOCKOCTh

42. | Hopmaib K OBEPXHOCTH.

43. | [IpousBoHAs CIOXHON (YHKITHH.

44. | luBapnanTHOCTb (hOpMBI OJTHOTO U depeHImana.

45. | YacTHble IPOU3BOJIHbIE BBHICIINX TOPSIKOB.

46. | HesBHble QyHKIMH.

47. | InddepenurpoBaHie HEIBHBIX (PYHKIIMM.

48. | KacarenpHas 1 HOpMaJth K IDIOCKOW KPUBOM, 3a/IaHHON YPaBHEHHUEM B HESIBHOM BHJIE.

49. | KacarenbHas INIOCKOCTh M HOpMaJIb K IOBEPXHOCTH, 3a/JaHHON ypaBHEHHEM B
HESIBHOM BUJIC.

50. | ITonsiTus MakcumMymMa ¥ MUHUMYMa (DYHKITMM MHOTHX IIEPEMEHHBIX.

51. | HeoOxoaumple ycIoBHS SKCTpeMyMa (GYHKIIMA MHOTHX TTEPEMEHHBIX.

52. | JloctaTouHble yCIOBHS CYIIECTBOBAHMSI IKCTpEMyMa (DYHKIIMM MHOTHX IEPEMEHHBIX.

53. | HaubGonpmee v HanMeHbIIee 3HaYEHUS PYHKITNI HECKOJIBKHUX MTEPEMEHHBIX.

54. | YCIOBHBIN 3KCTPEMYM.

55. | Hucnosblie psijbl.

56. | Cymma psja.




57. | HeoOxonumMplii TpU3HAK CXOAMMOCTH

58. | locTaTouyHble TPU3HAKK CXOJAUMOCTH IOJIOXKHUTEIBHBIX YHCIOBBIX psoB. [Ipu3Hak
Jlamambepa.

59. | locTaTo4yHble IPU3HAKK CXOJAUMOCTH MOJIOKHUTEIHHBIX YHCIOBBIX PSIOB.
Papukanbnsiil npusHak Ko

60. | ocTaTouHble MPU3HAKK CXOJAUMOCTH ITOJTOXKHUTEIBHBIX YHCIOBBIX PSJIOB.
Wuterpanbusiii npusHak Komu.

61. | JloctaTouHble MPU3HAKH CXOAMMOCTHU TOJO0KHUTEIBHBIX YUCIOBBIX psAoB. [Ipu3Hak
CPaBHEHUs U CICICTBHE.

62. | 3HakouepeayIOIuecs PsIbL.

63. | Teopema JleObuuma.

64. | AGcoroTHAs U YCIOBHASI CXOAMMOCTh PsJia.

65. | IIpyeMbl KOCBEHHOTO pa3ioXeHHus (PYHKIHIA B CTETIEHHBIE PSIbI.

66. | Paawr Teiinopa, MakiiopeHa.

67. | OcTaTOYHBIN YJIEH.

68. | CxonuMocTh PYHKIIMOHAIBHBIX PSIOB.

69. | Maxopupyrommii psia.

70. | IlounenHoe nnaTerprpoBanue u AuQQepeHInpoBaHNE PSIOB.

7.3.2. Kputepuu 4 HOPMbI OLEHKH

®opma
i NpoBeIeHUsA .
Cemectp" POBEI . Kpurepuu u HOpMbI oeHKH'"
NMPOMEKYTOUHOI
arrecrauu"
DKk3aMeH (110 COTIHYHOY Ot 85 no 100 6aymos.
1 HAKOMUTEJIBHOM
Y «XO0poIII Ot 70 mo 84 6
peiiTHHrY) OpOILIO» T 70 10 AJIJIOB.
«YJOBJIETBOPUTEIIHLHOY Ot 55 no 69 Gamnos.
«HEYJIOBJIETBOPUTENBbHO» | MeHee 55 Gaos.




8. YueOHo-MeToAuYeckoe 1 MH(OPMAIIHOHHOE 00ecTiedeHue N CIIUTIINHbI

8.1. O0s13aTesibHAsA TUTEPATYypa

Ne bubnuorpaduyeckoe onrcanue Tun (yue6nuk, | KommuectBo
n/m yuebHoe B OuOIMO-
rocoowue, TEKe
yueOHO-MeTOT
ocooue,
OPAKTUKYM, Jp.)
1. | bepman TI'.H. COopauk  3amau 1o  Kypcy | yueO. mocodue | OBC "Jlanp"
MaTeMaTHYeCKOro aHaiuza [DIeKTpOHHBIH pecypc] (3a/1a4HUK)
yueb. nocodue / I'. H. bepman. - Cankr-IletepOypr :
Jlanb, 2016. - 492 c. : un. - (Y4eOHUKH AN BY3O0B.
CrenmanbHast muteparypa). - ISBN 978-5-8114-0657-9.
2. | bynaes B. JI. Marematudeckuil aHanu3 [DIEeKTpOHHBIN | ydeOHUK OBbC "Jlanp"
pecypc] : OyHKIIUU HECKOJIBKUX NMEPEMEHHBIX | YICOHHK /
B. . bynaes, M. f. SxyGcon. - Cankt-IlerepOypr :
Jlanw, 2017. - 456 c. : un. - (YueOHUKH JJI1 BY30B.
CnenuanbHas autepartypa). - ISBN 978-5-8114-2595-2.
3. | AemupoBuu B.II. COopHMK 3amad W ympakHeHHH 10 | yue0. mocodue | ObC "Jlanp"
MaTeMaTHYeCKOMY aHaau3y [DJeKTpOHHbIM pecypc] : | (3aJauHUK)
yue6. mocooue / b. I1. lemunosuu. - U3a. 19-e, ucnp. -
Cankr-IlerepOypr : Jlans, 2017. - 624 c. : wn -
(YaeOnuku mms By3oB. ChemnuanbpHas JUTEparypa). -
ISBN 978-5-8114-2311-8.
4. | 3anopoxen I'.M. PykoBojacTtBo Kk pemieHuto 3amad 1o | yueO. mocooue | ObC "Jlanp"
MaTeMaTHYeCKOMY aHajuu3y [DJeKTpOHHbIH pecypc] : | (3aJauHUK)
yaebnoe mocodbwue / I'. U. 3amopoxen. - U3a. 8-e,crep. -
Cankr-Ilerep6ypr : Jlanp, 2014. - 461 c. : wun. -
(YaeOnuku mms By3oB. ChemnuanbHash JHTEparypa). -
ISBN 978-5-8114-0912-9.
5. | Kypc Bbicmieii matemMaTuku [DNeKTpOHHBIN pecypc] : | yueb. mocooue | ObC
yueb. mocobue. Y. 2 / A.E. bornanos [u np.]. — PocTos- "IPRbooks"
Ha- [lony : I'oc. Mopckoit yH-T uM. @.D. Ymakosa : UBT
mMm. I'.4. Cenmona, 2015. -81 c: un.
6. | Kypc Bbicmieii matemMaTuku [DIEKTpOHHBIN pecypc] : | yueb. mocooue | ObC




yue6. mocobue. Y. 3 / A.E. bormanos [u ap.]. — Poctos- "IPRbooks"
Ha- [{lony : I'oc. Mopckoit yH-T uM. @.D. Ymakosa : UBT
nm. I' 4. Cenosa, 2015. -101 c: n.

7. ®uxrtenroibi I'.M. OCHOBbI MAaTEMAaTHYECKOTO aHATHN3a | yUeOHUK SbC "Jlaup"

[DnekTponHsbIit pecype] : yueOnuk. [B 2 4] U. 1 /1. M.
@uxrtenronsil. - U3n. 10-e, crep. - Cankt-IlerepOypr :
Jlanw, 2015. - 448 c. : nin. - (YueOHUKH A7 BY30B.

CrnenunanpHas muteparypa). - ISBN 978-5-8114-0190-1.

8. | Uepnenko B. /I. Briciias matematuka B mpumepax u | yue06. mocoome | ObC
3amauax [DJICKTPOHHBIN pecypc] : yueOHoe mocobue uist | (3aJauHuK) "IPRbooks"
By30B. B 3 1. T. 2 / B.JI. Yepnenko. — Cankr-IleTepOypr
: Honmurexnuka, 2016. — 569c. - ISBN 978-5-7325-1105-5

9. | Yepnenko B. /I. Bricias matematuka B mpumepax u | yueO. mocoome | ObC
3a1auax [DJICKTPOHHBIN pecypc] : ydeOHoe mocobue uist | (3aJauHuK) "IPRbooks"
By30B. B 3 1. T. 3/ B.JI. Uepnenko. — Cankr-IlerepOypr
: [Honurexuuka, 2016. — 510c. - ISBN 978-5-7325-1106-2

8.2. J/lomosiHMTEIbHAS JIUTEPATypa
Tun (yueOHUK,
yuebHoe nocobue,
Ne yueOHO- KonnuecTso B
bubmmorpaduyeckoe onucanue
/11 METOIUYECKOE ouodmoreke
rnocodue, MpaKTUKyM
u Jp.)
I'opnau Bb. A. Maremarnueckuii aHanu3 [OnekTpoHHbI|  yueb. mocodue  [IBC "Jlanp"

pecypc] : yuebHoe mocobue / b. A. I'opmau. - CaHkr-
[TerepOypr : Jlanub, 2013. - 601 c. : un. - (YueOHUKH 1)
By30B. CnenuanbHas aureparypa). - ISBN 978-5-8114-
1428-4.

[BbIciiasi MaTeMaTHKA IS IKOHOMHUCTOB [ DJIEKTPOHHBIH
pecypc] : yueOHuk ais By3os / H. III. Kpemep [u nap.] ; mox
pen. H. III. Kpemepa. - 3-¢ m3a. - Mocksa : IOHUTU-
JTAHA , 2015. - 481 c. - (3omoroil ¢oHJ poccuicKux
yaeOHukoB). - ISBN 978-5-238-00991-9.

yue0. nocobue

ObC "IPRbooks"

CnpaBo4yHMK no MaTeMaTHKe A
0akanaBpoB [ DIEKTPOHHBIN pecypc]| : yuel. mocodue s
By30B / A. 0. BnoBuH [u ap.]. - Cankr-IlerepOypr : Jlans,
2014. - 79 c. - ISBN 978-5-8114-1596-0.

yueb. mocobue

ObC "Jlaup"

unayes B. C. Marematnueckuil aHanu3 [DIEKTPOHHBIN
pecypc] : Teopus m mpakTHKa : ydeOHoe mocobue / B. C.
[IIumayes. - 3-e u3a. - Mocksa : UH®PA-M, 2014. - 350 c.
: mi. - (Beiciee oOpaszoBanue). - ISBN 978-5-16-010073-9.

yueb. nocobue

ObC
"ZNANIUM.COM

COI'JTACOBAHO
JupexTop HayuyHOU OMOIHOTEKH

(noonucw)
& » 20 1.

A.M. Acaesa

(U.0. Damunus)




MII

8.3. Ilepedenb npogeccuoHAIBLHBIX 023 JAHHBIX U HHPOPMALNMOHHBIX CHPABOYHBIX
"
CHCTEM

OBC «Jlanby:

3BbC "ZNANIUM.COM"

Maremaruueckoe odpasoBanue - http://www.mathedu.ru/

MathTEST.ru. Marepuansl 1Mo MaTeMaTHKE B TIOMOIIb IITKOJIBHUKY M CTYJIEHTY
(TecTnl Mo MatemaTHke online) - http://mathtest.ru/

5. Math.ru. Maremaruueckuii caiit — https://math.ru/lib

Eall A

8.4. Ilepeuenb NporpaMMHOro obecrevyeHust

Ne PexBU3UTHI 10TOBOpa
HaumenoBanue I1O N
n/n (maTa, HOMep, CPOK /1eliCTBHUSA)
1 Windows beccpouno
2 Office Standart Beccpouno

8.5. Onucanme MaTepHAJbHO-TEXHHMYECKOH  0a3bl, HeoOXOAUMON IS
OCylIeCTBJICHHS 00Pa30BaTEeIbLHOIO MPOLEcca M0 AMCHHUIINHE

Huctunnuaa «MaremMaTH4ecKuid aHanu3 1» BXOAUT B  TCOPETUYECKUM  ITHKII
byHIaMeHTAIbHBIX JAUCUUIUIMH U HE TpeOyeT CIEelUaNbHOro JabopaTOpHOro 00OpyIOBaHUS.
MarepuanbHoe obOecrieueHre AUCITUIUIMHBI MPEANoaraeT HaIMYue YYeOHBIX ayAUTOPUN s
MPOBEACHUS JIGKIMOHHBIX M TPAKTHUYECKUX 3aHATUH C BO3MOXXHOCTBIO HCIOJIb30BaHUS

MYHBTHMGHHﬁHBIX CpCACTB.

HaumenoBanue 000py10BaHHBIX Y4eOHBIX

Ka0MHeTOB, J1adopaTopuii, MACTEPCKUX H

Ne Ap. 00bEKTOB /sl IPOBe/ICHUs!

I/ | MPAaKTHYeCKHX U JJA00PaTOPHBIX 3aHATHIA,
MOMeIIeHU 1JI51 CAMOCTOATEIbHOMI

paboThbl o0yuaronmxcs (HoMep ayJAUTOPUN)

IlepevyeHb 0cCHOBHOTO 060pyA0BaAHUS

VYuebHas ayIuTopus Ui IPOBEICHHS
a00paTOPHBIX padoT.

VYdeOHast ayTUTOPHS TSI TIPOBEICHUS
3aHATHUH JEKIIMOHHOTO THIIA.

VYdeOHas ayTUTOpHS TS TIPOBEICHUS
3aHATUN CEMUHAPCKOIO THUIIA.

VYuebHas ayIuTopus Uik KypCOBOTO
MIPOEKTHUPOBAHMUS (BHITIOTHEHUS KYPCOBBIX
pabor).

VYuebHas ayIuTOpus Ui IPOBEICHUS
TPYIIIOBBIX U MHIUBUIYAITBHBIX
KOHCYJIbTAIUH.

VYuebHas ayIuTOpus Ui IPOBEICHUS
3aHSATHUN TEKYILEro KOHTPOJIS U
npomeskyrounoit arrectamun (YJIK-305).

MuxkpoxommbioTep (Raspberri Pi 3),
kommytatop (D-Link), cton yuennueckuid,
CTOJI KOMITBbIOTEPHBIN, TapPTHI
YUYEHHUYECKUE, CTYJIbs, JOCKA ayTUTOpHAs
(memoBast)

Aynuropust umenu Esrenns Bukroposuua

CToJIBI YYCHHUYCCKUC NBYXMCCTHBIC,



http://www.mathedu.ru/
http://mathtest.ru/

n/n

HaumeHoBaHue 000pPy10BAHHBIX YUYeOHBIX
Ka0MHETOB, JIa00OpaTOPHii, MACTEPCKHUX H
Ap. 00bEKTOB ISl IPOBEACHUS
NMPAKTHYECKHUX U JIa00PATOPHBIX 3aHATHH,
NOMeleHUuH JJISI CAMOCTOATEILHOMI
padoThbl o0yuyaonmxcs (HoMep ayJAUTOPUN)

IlepeyeHb OCHOBHOI0 000pPY10BaAHMS

[Torockyena.

VYyeOHast ay1uTopust AJisi IPOBEICHUS
3aHSTHIA JCKIIMOHHOTO THIIA.

VYyeOHast ay1uTopusi AJis IPOBEICHUS
3aHATUN CEMUHAPCKOTO THIA.

Y4eOHast ayTuTOpust I KYpCOBOTO
MIPOEKTUPOBAHHUS (BBITIOJHEHHS KyPCOBBIX
pabor).

Y4eOHast ayTuTOPUS AJIs IPOBEIACHIS
TPYNIOBBIX U WHAUBHUAYAIbHBIX
KOHCYJIbTAINH.

Y4eOHast ayTuTOpUs I IPOBEICHIS
3aHATUNA TEKYIIEro KOHTPOJIS U
npomexytounoit arrecrarun (YJIK-411).

CTYJIbsI, CTOJI IPETIOIaBaTeIILCKUH, TOCKA
ayuTopHas (MeyoBas)

VueOHast ayTUTOPHS TS IIPOBEICHUS
3aHATHH JIEKIMOHHOTO THIA. Y4eOHas
ayUTOPHS JJIs IPOBECHHS 3aHATHIA
CEMHHAPCKOTO THIA. YUueOHas ayJUTOPHS IS
KypPCOBOTO IPOEKTHPOBAHUS (BBITIOIHCHUSI
KypCOBBIX paboT). YueOHast ayAUTOPUS ISl
NPOBEJ/ICHHS TPYIIOBBIX U WHIHBHIYATbHBIX
KOHCYJIbTAIMHA. YueOHast ayAUTOPHsI IS
HPOBE/ICHHS 3aHATHI TEKYILEr0 KOHTPOJIS U
npomexyrounoit arrecrarmu (YJIK-310).

CToJIbl YYCHHUYECKUE JIBYXMECTHBIC
(MOHOOJIOK), CTOJI MPEIOIaBaTeIIbCKUT,
CTYJIbSI, JIOCKA ayIUuTOpHAast (MeJIoBast)

VYyeOHast ayuTOpus AJIs IPOBEICHHS
3aHSTHH JCKITMOHHOTO THITA. Y4eOHas
ayTUTOPUS JIJISL IPOBEACHUS 3aHATHHA
CEMHHAPCKOTo THMa. Y4yeOHas ayTuTopus AJs
KYPCOBOTO MPOEKTUPOBAHUS (BBIMOTHEHUS
KYPCOBBIX paboT). YueOHas ayaAuTOpus st
MIPOBEICHUS TPYIIOBBIX U MHIWBUIYaTbHBIX
KOHCYNbTaIMil. Y4ueOHas ayuTopus s
MIPOBEJICHUS 3aHATUH TEKYIIIETO KOHTPOJISA U
npomexxyrouHoit arrectaruu (YJIK-413).

CToubl ydeHHUYECKHE ABYXMECTHBIC
(MOHOOII0K), CTOJI MPETOIaBaTEIIbCKUH,
CTYJNbS, JIOCKa ayAUTOpHAs (MeJIoBasi),
HPOEKTOP

VYuebHas ayTuTOpHS IS TPOBEACHUS
3aHATHH JIEKIIMOHHOI'O THIIA. Y4yeOHas
ayJIUTOPHS JJIs IPOBEACHUS 3aHATHI
CEMHUHAPCKOT0 TUTA. Y4eOHas ayTuTOpUsl ISt
KYPCOBOTO MPOEKTUPOBAHUS (BBIMOTHEHUS
KYPCOBBIX paboT). YueOHast ayquTOpHs s
MIPOBEACHUS TPYNIOBBIX U MHANBUTYaTbHBIX
KOHCYNbTAIMi. YueOHas ayIuTOpust IJIs
HpOBGI[eHI/ISI 3aHHTHfI TGKYIJ_ICF (0] KOHTpOJIH 158

Crobl YUCHHUYCCKUE IBYXMCCTHBIC
(MOHOOII0K), TOCKa ayIuTOpHas 3-xX
CEKIIMOHHAsI (MEJIOBasi), CTOJ
MIPENOAABATENBCKUN, CTYJIbSI, IPOEKTOP
Acer




n/n

HaumeHoBaHue 000pPy10BAHHBIX YUYeOHBIX
Ka0MHETOB, JIa00OpaTOPHii, MACTEPCKHUX H
Ap. 00bEKTOB ISl IPOBEACHUS
NMPAKTHYECKHUX U JIa00PATOPHBIX 3aHATHH,
NOMeleHUuH JJIS CAMOCTOATEILHOK
padoThbl o0yuyaonmxcs (HoMep ayJAUTOPUN)

IlepeyeHb OCHOBHOI0 000pPY10BaAHMS

npomeskyrouHoit arrectamun (YJIK-418).

[Tomemenne Uit CaMOCTOSITEIbHON pabOThI
obyuaromuxcs (I'-401).

Croubl, CTYyJbs, KOMIBIOTEPHI

" Ocmasumy HyosrcHoe.
" Eciu Oucyuniuna peanusyemcs HeCKOIbKO CeMecmpos, mo ceMecmpbl YKa3bleaomcs 6 00HOU maodiuye no nopsoKy.

W Vkaszvisaemces ghopma konmpons (3awem, 3auem ¢ OYeHKOU, IK3AMEH) U 8 CKOOKax ghopma npogedenus (YCMHO, RUCbMEHHO, NO

HakonumenpbHomy petimuney (0as oucyuniun, peanuzyemuix ¢ bPC)).
V Ecnu ghopma KoHmpons «3avemy, mo ocmasums moabKo CMpoKU ¢ OMMemKamu o 3aieme, eciu Gopma KOHMpONs — «3ayem ¢

oueimoﬁ» Uu «3K3adMeH», mo ocmaesuntb mojibKo CmMpoKu ¢ OYyeHKAMU.

V Bazvl OanHbIX U uH¢OpMal4u0HHbl€ Cnpasovrsvle cucmembl 00J12CHbL ObIMD AKmyajlibHbl.
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