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1. Ilesapb ocBoeHMSs JUCHMILIIHHBI

Ienb ocBOEHUS NUCUUIUIMHBI — (DOPMUPOBAHHE TNPEICTABICHUN O MOHATHUAX M METOAAX
MaTEeMaTHYeCKOro aHaJau3a, €ro MeCTe U pOJIM B CUCTEME MAaTEMAaTUYECKUX HAYK, UCIIOJIb30BAHUU B
€CTECTBEHHBIX HayKax, B IPUKIIAJTHON MaTeMaTuke U HH(HOpMaTHKE

2. MecTo aucuuimuiibl B cTpykrype OIIOII BO

JIMCLMIUINHBl U TPAaKTUKH, HA OCBOEHUM KOTOPBIX Oa3upyeTcsl NaHHas IUCLMILUIMHA: —
LIKOJIBHBIM KypC MaTeMaTHKH, MaTEMaTHUYECKUI aHanu3 1.

JIMCIUIIIMHBL U TPAKTUKH, A7 KOTOPBIX OCBOGHHUE NAHHOW AMCIMILTUHBI HEOOXOAMMO KaK
npenuiecTpytomee: - AudpdepeHnnanbHble ypaBHEHUS, TEOpUs BEPOATHOCTEH M MaTeMaThyecKas
CTaTHCTUKA, WCCJICIOBAHUE Olepanuii, W30paHHBIE BOMPOCHI CTOXACTHMYECKOTO aHallu3a,

JOITIOJIHUTCIIbHBIC T'JIaBbI aHAJINU3a.

3. [InanupyemMble pe3yJbTaThl 00y4eHHUs

®opmupyemMble H
HNuaukaTopsl 10CTHKEHHS
KOHTpPOJINpYyeMble . I[Inanupyemble pe3yabTaThl
KOMMeTeHIUI
KOMMETEeHI[HH o0y4yeHus
(Ko ¥ HAUMEHOBAHUE)
(Ko ¥ HAMMEHOBAHUE)
OIIK-1. Cniocoben OIIK-1.1. 3Haet 0CHOBBI 3HaTh: - OCHOBHBIE MOHSTHS
MPUMEHSI T MaTEeMaTHKH, BBIYHCIUTEIbHOMN MaTeMaTH4YeCKOro aHayu3a,
€CTECTBCHHOHAYYHBIC U | TEXHHUKH, IPOTPAMMHPOBAHHUS U MeTonbl nuddepeHIuanIbHOTO U
OOLIeMH)KEHEPHbIE SKOHOMMKH WHTETPalbHOTO HCYHUCIICHUS B
3HaHUS, METOIbI OIIK-1.2. YmMeer pemaTh TOM uyuciae g (QYHKOUN
MaTeMaTH4eCKOro CTaHJapTHbIE PO EeCCHOHATIbHbIE | HECKOJIBKUX MEPEMEHHBIX.
aHaIM3a U 3a/1a4¥ ¢ IPUMEHEHHEM YMeTh: -  NOpUMEHSATH B
MOJIeTTUPOBAHUS, €CTEeCTBEHHOHAYUYHBIX U npodeccroHanbHOI
TEOPETUYECKOTO U OOIIEMHKEHEePHBIX 3HAHUM, NESTEIbHOCTH 3HAHUS METOJIOB
9KCIIEPUMEHTAIILHOTO METOJIOB MaTeMaTHYECKOTO MaTeMaTHYECKOTr0 aHAJIM3A.
WCCJICTOBAHHUSI B aHaIu3a ¥ MOJICIIMPOBAHUS Bnagerts: - 6a30BbIMU 3HAaHUSMU
npodeccuoHaIbHON OIIK-1.3. Brageet HaBbIKaMH1 B 00J1aCTH MaTEMaTUYECKOTO
JeSITeIbHOCTH TEOPETUYECKOTO U aHaJn3a, TAKXKe METOJaMH
9KCIIEPUMEHTAILHOTO MaTeMaTHYeCKOT0 aHAIHU3a
UCCIIEI0BAaHHSI OOBEKTOB HEOOXOTUMBIMH PEIIICHUS 33129
IpO(PECCHOHANBEHOM IEATENBHOCTH | IPOQeCCHOHATBHOM
JeSITeITbHOCTH




CTpyKTypa H cofepKaHNe AUCHUTITHHBI

®opMbI TEKYLIIETO

Bu .
Moayiab '1661-2110171 HaunMeHoBaHMe TeM 3aHATHI Oo0bem, BasLint HNHuTepakTus, KOHTPOJIA
(pa3aea) y 260Th1 (y4eOHoiI1 padoThI) Cemectp q, q, (HauMeHOBaHMe
P OLICHOYHOI'0 CPeACTBA)
Monynbl. Jlex Omnpenenennsiii naTerpan @opmyna Herorona-Jleitonnna. 3amena 1 2 20 Tect Nel.
IIeneMEHHOH B ONDENCICHHOM HHTernane. MHTernunoranme mo 3ajaHue, IpoBepsIeMOe
ITp Omnpenenennslii naTerpan @opmymna Hetotona-JleiiOnnma. 3amena 1 i
TIePEMEHHOI1 B OIPE/IeICHHOM HHTerpane. IHTerpupoBaHue 110 BpyuHyto Nel
Cp Onpenenennbiii naTerpain @opmyna Herotona-JleiOnuma. 3amena 39
Moynn2. Jlex @OyHKIMU MHOTUX NIepeMeHHbIX. YacTHbIEe IPOU3BOJHbIE (PyHKIUI 1 20 Tect No2
Hp OyHKIIUH MHOTUX TIepEeMEHHBIX. YacTHBIC MPOU3BOAHBIC (HYHKIIMN 1 2 3amaHue, MIpOBEPAEMOE
C‘p OyHKIIMK MHOTUX TIepeMEHHBIX. YacTHBIC MPOU3BOAHBIC (OYHKIIMN 1 40 BPYYHYIO No2
Mo IIYHB3- Jlek [Tonarue nBoliHOrO MHTErpaia. BeluuciaeHue ABOMTHOrO 1 2 20 Tect Ne3
UHTEeTrNnAana
Ip ITousiTue nBOMHOrO MHTErpana. BerurcieHue NBOHHOTO 1 2 3ananue, posepsemMoe
v v BpyuHy0 Ne3
Cp ITousiTue nBOMHOrO MHTErpana. BeruncieHue NBOHHOTO 1
Moyiip4. Jlex Yucnossie psaabl. HeoOXomuMeblil U JOCTATOYHBIC TTPU3HAKU 1 20 Tect Ned
Ip Yucnoseie paasl. HeoOX0oaUMBIN ¥ TOCTATOYHBIC IPU3HAKA 1 3asaHue, MpoBepsIeMoe
CXONMUMOCTHA TTOTOXKUTCTRHRIX UUCTOREKIX NAIIOR 0.
Cp Uucnossle psanbl. HeoOXoauMBblil U JOCTaTOYHBIE IPH3HAKH 40 BPYIHYO Ned
CXOMUAMOCTU MTOTOXUTETEHRKIX UUCTORKIX NATTOR
MonynsS. Jlex BekTopHblii ananu3. [Ipou3BoaHas 0o HAIIpaBIeHUIo. I paguent. 1 2 10 Tect Ne5
CkansipHoe BekTopHOe none. [IoTok u nuBepreHuus mosms. 3aanue, mpoBepseMoe
Ip BexkropHsiit ananus. [Ipon3Boanas 1o HamnpasieHuro. [ pagueHr. 1 2 Bpy4uHy10 Ne5
Cp Bexropasrii ananus. [IponsBoaHas no HanpasiaeHuo. I'pagueHr. 1 40
(‘Irqncrr\unp RALTONLINAS TINTTES r[n'rntr A NUARPANTAIIIIAG ITATTG
ITA 0,35
KonTpons 8,65
[lcmr |Makcumansno 10 OaJu10B 3a Bce roceueHus. bamisl 10
Hroro: 216 100




Cxema pacyera UTOroBOro 0ajjia: tekymmil pedTHHT (BCe 3aHATHS U MPOMEXKYTOUHBIC TECThI) + Pe3yabTaT UTOTOBOTO TeCTa, MONTydYCHHAas CymMMa
JIennuTcsd Ha 2



5. O6pa3oBaTe/ibHbIE TEXHOJIOTHH
B pamkax wu3yuyeHMs IUCUUIUIMHBI MPEAYCMOTPEHO HCIIOJIb30BaHHUE AMCTAHLIMOHHBIX
TEXHOJIOTH.

6. MeToguyeckue yKkazaHusi 10 OCBOCHMIO 1M CHMIIJIMHBI

N3ydenne nqucuuIuiMHbl TpeOyeT CUCTEMAaTHYECKOrO M MOCIe10BaTEIbHOIO HAKOIUIEHUS
3HaHUM, CIIe0BATENBHO, MPOIMYCKU OTACIBHBIX TEM HE MO3BOJISIOT INTyOOKO OCBOUTH IPEIMET.

B Xone JIEeKIMOHHBIX 3aHATHI PEKOMEHAYETCS 3aJaBaTh IPENOAABATENI0 YTOYHSIOIINE
BOIIPOCHI C LIEJIBIO YSICHEHUS TEOPETUYECKUX ITOJI0KEHUN, PA3PEILIECHNS CIIOPHBIX CUTYalUN.

OOyuatrouuiics MOXKET JOMOJHUTH CIIMCOK UCIIOJIb30BaHHOM JINTEPATypbl COBPEMEHHBIMU
UCTOYHUKAMHU, HE IMIPEACTAaBICHHBIMU B CIHCKE PEKOMEHJIOBAaHHOW JIMTEpaTypbl, U B
JAJIbHEHMIIEM HCIOJIb30BaTh COOCTBEHHBIE TOATOTOBJIEHHBIE Y4eOHBIE MaTepuanbl IpH
HaIMCAaHUH KYPCOBBIX U BBIITYCKHBIX KBATU(PUKAIIMOHHBIX PaloT.

PGKOMGHI[aLII/II/I IO MOATOTOBKC K IMMPAKTHUYCCKUM 3aHATUAM
OO0y4arommmcs cieayer:

o IPY HNOJArOTOBKE K NMPAKTHUYECKUM 3aHITHUSAM HEOOXOIMMO HCIOJIb30BATH HE TOJIBKO
JeKIMH, Y4eOHYIO JUTEpaTypy, HO U Ipyrue UCTOUHUKU;
. B HayaJle 3aHATUH 3aJaTh IPENOAABATEII0 BOIPOCH! IO MaTepHally, BbI3BaBIIEMY

3aTpyAHCHUA B €ro IOHUMMaHWMM HW OCBOCHHMM IIpH PCIICHHWM 3aJad, 3aJaHHBIX JJId
CaMOCTOATCIILHOT'O PCIICHU,

7. OueHo4YHBIE CPeACTBA

7.1. IIacopT OLICHOYHBIX CPEACTB

Kon
KOHTPOJIMPYeMOii HanmenoBanmue
Cemectp
KOMIIETeHIIHU U OLICHOYHOI'0 CPeACTBA
(UJIM ee 4acTH)
1 OIIK-1 TectNel-NeS. 3aganus, mpoBepsieMble BPYUHYIO
HToroBeil TecT 1o Kypcy uepes [[T..

7.2. TunoBble 3aJaHUsl WINM HHbIE MATEPHAJIbI, HEOOXOAMMBbIE [JIsl TEKYLIEro
KOHTPOJISt

7.2.1. 3apanus, npoBepsieMbie BPYYHYIO
3ananue 1. Beraucaurs miuomans GpUrypsl, orpaHuderHoi y = (x —2)3, y = 4x — 8.
3ananme 2. Boruncaute o6beM Tena, oOpa3oBaHHOTrO BpaileHueM BOKpyr ocu OX ¢urypsl,
OrpaHMyYeHHON y =—x"+5x—6, y=0.
3aganue 3. Haiftu ypaBHEHMsS KacaTeIbHOM IUIOCKOCTM W HOPMajid K IOBEPXHOCTU
X +y +7 +6z-4x+8=0 BTOUKE A7 (2;1; 1)

2 2
Baganme 4. HMccnenosarh Ha SKCTpeMyM QyHKIMIO Z = X~ + ¥~ — 3axy.
3aganue 5. Haiitu 00:1acTh CXOJUMOCTH CTETICHHOTO PSJIa;

2 4"(x +2)" = \/n x"
_ o _
Y ; n+1 / ; n!

3ananme 6. BerunucauTts cymmy psifia ¢ TOUHOCTBIO X :



& () _
e SR

3aganue 7. 3anucars psaa Teinopa st Y = (5 +X )ex MO CTETICHSM X.

Kputepun onenku:
«3a4TEHO» - BBINOJIHEHO Ooee 40% 3amaHuii;
«HE 3a4TE€HO» - BEIIOIHEHO MeHee 40% 3amaHuii.

7.2.2 3aganus, npoBepsieMble ABTOMATHYECKH
Tect 1 BprunciieHue onpeae/ieHHbIX HHTErpaJioB

3
T[pumensis GOpMyJTy HHTETPUPOBAHKS TI0 YACTSIM, BBIYUCIMTH HHTErpa | | X Inx dx:

4,5In9 — 2
4,51In3 — 2
5+1In9
25In3 -1

5
T[pumensis pOpMyJTy HHTETPUPOBAHKS TI0 YACTSIM, BBIYUCIMTH HHTErpa | | X Inx dx:

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

8
[Ipumenss GOpMyJTy MHTErPUPOBAHHUS MO YACTAM, BEIYMCIIUTH HHTErpa | | X Inx dx:

4,5ln64 — 0,75
14 1n8 — 2
5+ 1n2

1
16 In64 — 21§

2
[TpumeHsist pOPMyYITy HHTETPHPOBAHHUSI 110 YACTSIM, BHIYUCIUTH HHTETPA | , X Inx dx:

In4 + 0,75
In4 — 3
3
In4 — 7

1

21n4 — 3

7
[TpumeHsist pOPMyYITy HHTETPHPOBAHHUSI 110 YACTSIM, BHIYUCIUTH HHTETPA | , X lnx dx:

1
; (n49 — 48)



In7 — 3

In49 — >
Ty

49149 12
Z n

Tect2 BuIunciieHue miomaan

BbIMuCINTS I0MAah GUIyphl, OrpaHUYEHHYIO THHHIME Y = 1 — 2X + x%, y = 6 X — X2
o 4
o 4.5

14v14
3

o 5v14
BbIMMCIUTH I0WAAb GUIYphL, OTPAHUYEHHYIO TMHUAME ¥ = X2 — 4, y = 2(x — 2):

o 1,3

©

o

(@)
Alw Wlr wls

BLIYHCIMTS MIOMAAL GUTYPHI, OTPAaHMYEHHYIO THHUAMU Y = X2 — 4,y = 3(x — 2):
o 0,16
®1

N o

©)

©)

[V

BbIumcauTh mI10mans GUrypsl, OrpaHUUEHHYIO TMHUAMH Y = X* — 4,y = —2(X —
2).0TBeT BBECTH YMCJIOM CO 3HAKOM HJIH 6€3.

"= 36

" +36

BbIMHCINTS TI0MAb GUIYpHI, OTPaHUYEHHYIO IMHUAMHA Y = X2 — 4,y = —(x — 2):

o 208
® 202
6



Tect 3 Boruuciaenne Odbema Haiitu o0bemM Tena, oOpazoBanHOro BpameHneM Bokpyr ocu 0Y

(GUrypsl, orpaHU4EHHON JIMHUAMH y = 2X,y = 2,X = 0:

2

-n

3

1,5=®

2n

T

Haiitu 06bem Tena, obpazoBanHoro BpamenueMm Bokpyr ocu OY ¢urypsl, orpaHU4eHHON

JUHUSAMH Y = —2X,y = —2,x = O:

Haiitu 06bem Tena, o6pazoBanHOro BparieHrueM BOKpyr ocu OY Qurypsl, orpaHU4eHHOM
muausMu y = 3x,y = 3,x = 0:
T

2=
On
Sn
Haiitn 06bem Tena, oOpazoBaHHOTO BpaiieHneM BOKpyT ocu OY Gurypsl, orpaHMueHHON
auHusMUA y = —3X,y = —3,x = 0:

47

On
T

127
Haiitu 06bem Tena, o6pazoBanHoro BpamenueMm Bokpyr ocu OY ¢urypsl, orpaHU4eHHON
mausamu y = V1 —x2,x = 0,y = 0:

43

25w

3=
2/3n

Tect S BrrunciieHue 4aCTHBIX MPOU3BOIHBIX



- x+

HaiiTi yacTHbIE TPOU3BOIHBIE IEPBOTO MOPSAIKA Z = ﬁ:

/ -2y ’ 2x
Z — Z =

X ox=y? T Y (x-y)?

1 1+y ' X+1
o C gl =

XTa-y Y Y -1

I 2y ’ —2X
2 =—"—; z  —

o@-y? 7 T Y (x-y)?

’ 2X ’ 2y
A z' =

¥ oxy?2 T Y (x-y)?

. y
HaiiTi yacTHbIE IPOU3BOHBIC IEPBOTO MOPSAIKA Z = XY + € /x;

Z, _ _yey/X Z, _ey/X
Y X2 y X
Z, _ yey/X Z, _ey/X
X x2 Y x
Y/ Y/
r ye'’X y _€/X
7=y — z',= 2X
x Y x2 y x +
Y/ Y/
r ye'’X ’ e /X
Zv—YV— VA = X
x Y x2 y x +

Haittu yacTHbBIE TPOM3BOAHBIE EPBOTO MOPSAIKA Z = X COSY + y Sin X:
z'y = ycosx +cosy; z'y =ycosx+ cosy
z'y = xcosy +ysinx; z'y = ysinx + cosy
z'y =ycosx +cosy; z'y = sinx — xsiny
z'y = cosX + cosy; z'y, = ycosx + cosy

HaiiTi yacTHBIC IPOU3BOIHBIC IEPBOTO MOPsiIKa Z = arcsin(xy):

Z, _ y -7 r X
X /1—x2y2 ’ y 1-x2y?
1+ X+1
Z,X= y 1

cq ! =
1-x2y2 * 7 Y (x-1)

’ 2y . ' —2X

Z = ee— Z e —ee
¥ x-y2 7Y [1-x2y?
Z’ _ 2X . Z’ _ 2y
X J1i=xzy2’ 7Y (x-y)2

HaiiTn 9acTHBIE TPOM3BOAHEIE IEPBOro nopsnka z = (X + y)3 — \/xy :

r_ 2 _ Y .= 2 _ X
z =3x+y) 2\/X_y,ZyB(X+y) N
1 y I X
2,/xy 2,/xy
g N2 _Y . 2 _ X
253y - 2y x4y - o
2X ’ 2y
7' =

— & Z e ——
Ji-x2y2 7 Y (x-y)2



Tecr 5 . YacTHble NPOM3BOJAHBICE YACTHOI0O M MNPOM3BeIeHUHA (PYHKUHMH HECKOJbKHUX

nepeMeHHBbIX
xX+y
YacTHble MPOU3BOHBIE IEPBOTO MOPsIIKA GYHKIIMU Z = —= PaBHBIL:
X-y

’ -2y ' 2X
Z = YA
¥ x-p?2 7Y x-y)?
’ 2y ' —2X
Z = ee— Z e ——
¥ oa-p? T T Y x-y)?

/ 2x ’ 2y
7z .= 7z =
¥ x-y?2 7Y (x-y)?

y
YacTHble IPOU3BOAHBIEC IEPBOT0 MOPAIKA GYHKLIUU Z = Xy + € /x paBHBI:

Z, _ _yey/X Z, _ey/X
¥ X2 y X
Y/ Y/
r_ ye'’x y _€e’/X
ZZx=y — T 2y + 2x
Y/ Y/
r ye'’x y _€’X
Zx=Y T Ta s Ly T + X

YacTHbIe MPOU3BOAHBIC MIEPBOTO MOPSIKa GYHKIUU Z = X COSY + V Sin X: paBHBL:

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

y
Zy =YyCOSX+ COSY; z’y = sinxX — xsiny
z'y = cosx + cosy; z'y = ycosx + cosy

YacTHbIC MPOU3BOIHBIC TIEPBOTO TMOPsiIKa GyHKIMK Z = arcsin(Xy) paBHBI:

Zl _ y cg ! = X
X /1—X2y2 4 y 1-x2y2
Z, _ 1+y -z ; _ X+1
X J1=xzy2 > 7 YV (x-1)
2X 2
le: / y

— & Z e ——
Ji-x2yz’ 7YV (x-y)2
YacTHbIe MPOU3BOIHBIE TIEPBOro nopsaaka pyHkuu z = (x + y)3 — /Xy paBHbI:

X

7 =3x+y)?% - 21— z'y=3(x+y)? -

2/xy ’ 2\/xy
r_ w2 _ Y . — 2 _ X
Zx 3(X Y) Zﬁazy (X+Y) 2\/X—y
’ 2X ’ 2y

7 v=

— Z T ——
Ji-x2yz 7 Y (x-y)2

Tect 6. IxcTpemym GpyHKIMI HECKOJIBKUX MEePeMEHHbIX.
Uccnenosatsh Ha SKCTpeMyM QyHKIuio .z = (x — 1)? + 2y?
JKCTPEMYMOB HET
Zmax = 10 B Touke (1,0)

Zmin = 0 B Touke (1,0)



Zmin = 0 B Touke (0,1)
Uccnenosarh Ha 3kcTpeMyM QyHKIMIO . Z = (x — 1)? — 2y?
OKCMPEMYMO8 HET
Zmax = 10 B Touke (1,0)
Zmin = 0 B Touke (1,0)
Zmin = 0 B Touke (0,1)
Hcenenosath Ha 9KcTpeMyM QyHKIuIo .z = (x + 1)? — 2y?
OKCMPEMYMOE HET
Zmax = 10 B Touke (1,0)
Zmin = 0 B Touke (1,0)
Zmin = 0 B Touke (0,1)
Hccnenopars Ha skcTpeMyM QyHKImio .z = (x — 1)? + 3y?
OKCMPEMYMOE HET
Zmax = 10 B Touke (1,0)
Zmin = 0 B Touke (1,0)
Zmin = 0 B Touke (0,1)
HccnenoBaTh Ha 3kcTpeMyM GyHKIUIO .z = (x — 2)% + 2y?
OKCMPEMYMOE HET
Zmax = 20 B Touke (2,0)
Zmin = 0 B Touke (2,0)

Zmin = 0 B Touke (0,2)

OueHouHble cpeacTBa AJdsi NPOMEXKYTOYHOH AaTTeCTAlMH 1O HMTOraM OCBOEHHS
JUCIUTINHBI

7.3.1. Bonpochl K NPOMEKYTOYHOM aTTeCTalluH

Cemectp 1
Ne /it Bomnpocsr
1. [TepBooOpa3Has ¥ HeoNMpeACISHHBIM HHTETPAJL
2. CaoiicTBa HeolpeIeIeHHOT0 HHTErpaa.
3. | Tabnuua WHTETPAJIOB.
4. HuTerpupoBanre METOIOM 3aMEHbI IIEPEMEHHOM.
5. HMHTErprpoBaHUe MO YaCTSIM.
6. WuTerpupoBanue ApoOHO-paIlMOHATBHBIX (DYHKITHIA.
7. HHTerprpoBanre HEKOTOPBIX KJIACCOB UPPAIIMOHAIBHBIX (DYHKITUT
8. 3agaun, IPUBOISIINE K TOHITHIO OMPEISICHHOTO MHTETpaJa.
0. BepxHss u HKHss1 cyMMbl lapOy.




10.

OrnpezesieHre ONpeiesIeHHOI0 HHTErpaa.

11. | YcioBust cyniecTBOBaHHUs ONPEAEIEHHOIO HHTErpaa.

12. | JlocTaTo4yHOE yCIIOBUE UHTETPUPYEMOCTH.

13. | OCHOBHBIE CBOMCTBA ONPEAEICHHOI0 HHTErpaa.

14. | OnpeneneHHbIN HHTETPa KakK (PYHKITMS BEPXHETO Mpeieia

15. | ®opmyna Hetorona — JlelOHMIIA.

16. | 3aMeHa nepeMEeHHOM B ONPEICICHHOM UHTErpaJe.

17. | aTerpupoBaHue o 4acTsAM 10 3HAKOM OIIPENEICHHOIO MHTErpaa.

18. | [IpubamkeHHbIE BHIYMCIICHHUS ONPEACIEHHOTO HHTErpaa.

19. | Beuncnenue miomajen miockux Guryp.

20. | Beryncienue miomaau CeKTopa B MOJSIPHBIX KOOpAMHATAX.

21. | Beruncienue JIuHbI AYTH KPUBOM.

22. | Berunciienne oObeMa Telia BpalieHusl.

23. | Bpruncienue mionaai NOBEPXHOCTH BpaAIICHHUSI.

24. | BerunciieHue IeHTpa TSHDKECTH TUIOCKOHN (PHUrypHI.

25. | Boluncnenue paboThl MepeMEHHOM CUITBI.

26. | HecoGereHHble uHTerpasbl I poaa — HeCOOCTBEHHBIE HHTETPANIBI C OECKOHEYHBIMU
MpeaeIaMH.

27. | HecobctBennble unterpaisl Il poga — HecoOOCTBEHHBIE HHTETPAIBI OT
HEOTPAHMYCHHBIX (DYHKITHH.

28. | [Ipu3Haku CXOUMOCTH HECOOCTBEHHBIX MHTETPAJIOB.

29. | n-MepHbIE TOYEYHbIE MHOYKECTBA.

30. | EBKIug0BO n-MepHBIE MPOCTPAHCTRO.

31. | OTKpBITHIE U 3aMKHYTbIE MHOXECTBA.

32. | @yHKIMS MHOTHX EPEMEHHBIX.

33. | O6nacts onpeaeneHus: GYHKIMI MHOTHX TIEPEMEHHBIX.

34. | JIluHuM YPOBHSI.

35. | Ilpenen ¢hyHKIMM MHOTHX IIEPEMEHHBIX B TOUKE.

36. | HenpepbIBHOCTh ()YHKIIMM MHOTHX MEPEMEHHBIX.

37. | CroiicTBa QyHKIIMI, HENPEPHIBHBIX HA 3aMKHYTHIX MHO)KECTBaX.

38. | YacTHbIe TPOU3BOJIHbIE.

39. | Ionneni quddepernman GyHKIHIA MHOTHX TIEPEMEHHBIX.

40. | TTpubnvxeHHbIC BRIYUCICHHS ¢ TOMOIIBIO nuddepeniuana.

41. | KacarenpHas NIOCKOCTh

42. | Hopmaisib K HIOBEPXHOCTH.

43. | IIpon3BoaHas CIOKHON (HYHKIIUH.

44. | MaBapuanTHOCTH (hOpMBI NOJTHOTO U dhepeHunaa.

45. | YacTHble TPOU3BOAHBIC BHICHIUX MOPSIKOB.

46. | HesiBHBIC QyHKINH.

47. | ludbdepenmpoBanne HeSIBHBIX ()YHKIIHIA

48. | KacarenbHasg U HOpMaJib K IIJIOCKOW KPUBOM, 3aIAHHON YpaBHEHHEM B HESIBHOM BHUJIE.

49. | KacarenpHas INIOCKOCTh U HOPMaJlb K TIOBEPXHOCTH, 3a/1aHHOI YpaBHEHUEM B
HESIBHOM BUJIE.

50. | IloHsiTHst MAKCUMYMa M MUHIMYMa (DYHKIITMA MHOTHX MTEPEMEHHBIX.

51. | HeoOxoaumbie yCIIOBUS IKCTpeMyMa (YHKIIMH MHOTHX MEPEMEHHBIX.

52. | JocTaTo4yHbl€ YCIOBUS CYHIECTBOBAHUS AKCTpeMyMa (DYHKIIMU MHOTHX NIEPEMEHHBIX.

53. | Haubonpiiee u HanMeHbllee 3HaUCHNUS (PYHKIIUNA HECKOJIBKUX MEPEMEHHBIX.

54. | YCIIOBHBIM 3KCTPEMYM.

55. | YucnoBsl€ psibl.

56. | Cymma psaa.




57. | HeoOxoauMmblii pU3HAK CXOAMMOCTH

58. | JloctaTo4HbIC MPU3HAKK CXOAMMOCTH TIOJIOXKHUTEIBHBIX YACIOBBIX psnoB. [Ipu3Hak
Janambepa.

59. | HocTaToyHble IPU3HAKU CXOAUMOCTH IOJIOKHUTEIBHBIX YUCIOBBIX PSAOB.
Panukansnsii npuszHak Koo

60. | ocTaTouHble NPU3HAKU CXOAUMOCTH IOJIOKHUTEIBHBIX YUCIOBBIX PSAIOB.
WHuTterpasnbubii npu3Hak Komm.

61. I[OCTaTO‘-IHI:Ie MPU3HAKH CXOAUMOCTHU MOJIOKUTCIIbHBIX YUCJIOBBIX PAI0B. HpI/I3HaK
CpaBHCHHA U CICACTBHUC.

62. | 3HakouepeaYIOIIHECS PSJIbL.

63. | Teopema JleOHuma.

64. | AGcomIOTHAs M YCIOBHAs CXOJUMOCTD Psijia.

65. | IIpriemMbl KOCBEHHOTO Pa3i0XKeHUsI PYHKIIHI B CTENIEHHBIC PSIbL.

66. | Panel Teitnopa, Makiopena.

67. | OcTaTOYHBIN YICH.

68. | CxonuMocCTh (hYHKIIMOHAJIBHBIX PSIOB.

69. | Maxxopupyromuii psi.

70. | IlounenHoe uHTETpUpOBaHKE U MU PEepeHITUPOBAHNE PSIOB.

7.3.2. Kputepuu 1 HOPMbI OLICHKH

dopma
i NpoBeIeHUs ~
Cemectp" poBe . Kpurepuu u HopMbI OleHKH "
NMPOMeKYTOUHOM
arrecrauuu’’
DKk3ameH (1o «OTIHUHOY Ot 85 mo 100 6amos.
1 HaKOIUTEIILHOMY Or 70 10 84 G

peiiTHHTY) «XOpOLIO» T 70 10 aJUIOB.
«YHOBJIETBOPUTEIHHO» Ot 55 1o 69 6ayos.
«HEYJOBIETBOpUTENbHO» | MeHee 55 Oamos.




8. YueOHO-MeTOoAMYeCcKOEe M HH(POPMALMOHHOE 0O0ecleyeHrue TUCIHIINHBI

8.1. O6s13aTesbHASA JTUTEPATYPA

Ne bubnuorpaduueckoe onucanue Tun (yuebnuk, | KomnuecTtBo
/T y4eOHOe B OnOHO-
rmocodue, TEKE
y4eOHO-METO/T
rnmocodue,
MIPAKTUKYM, JIp.)
1. |bepman T'.H. COopruk 3amau 1o  Kypcy | yueb. nocobue | ObC "Jlanp"
MaTEeMaTHYECKOr0 aHajln3a [DJIEKTPOHHBIM pecypc] (3aAaYHUK)
yueb. nocobue / I'. H. bepman. - Cankr-IlerepOypr :
Jlanb, 2016. - 492 c. : un. - (YueOHUKH 1Ji1 BY3OB.
CrenuanbHast nutepatypa). - ISBN 978-5-8114-0657-9.
2. | bynaes B. JI. Marematuueckuil ananu3 [DJIEKTPOHHBIN | y4eOHUK OBC "Jlanp"
pecypc] : DYHKINN HECKOIBKUX MEPEMEHHBIX : YUeOHHK /
B. 1. bymaeB, M. S. SIky6con. - Cankt-IlerepOypr :
Jlans, 2017. - 456 c. : un. - (YueOHHMKH i1 BY30B.
Cneunanphas nurepatypa). - ISBN 978-5-8114-2595-2.
3. | demupoBuu B.II. COopHuk 3amay u ynpaxHeHHH mo | yueO. mocobue | ObC "Jlanp"
MaTeMaTHYECKOMY aHalu3y [DNeKTpOHHBIH pecypc] (3a7a4HUK)
yue6. nocodue / b. I1. lemunosuu. - U3n. 19-e, ucmp. -
Cankrt-Iletepbypr : Jlaws, 2017. - 624 c. : unm -
(YueOnuku st By3oB. CrnenuanbHas JuTeparypa). -
ISBN 978-5-8114-2311-8.
4. | 3anmopoxen I'.M. PykoBoACTBO K pemieHHI0 3aaad 1o | yued. mocooue | OBC "Jlanp"
MaTeMaTHYECKOMY aHalnu3y [DNeKTpOHHBIH pecypc] (3a7a4HUK)
yuebHoe nocobue / I'. U. 3anmopoxen. - U3xa. 8-e,ctep. -
Cankrt-IletepOypr : Jlaws, 2014. - 461 c. : wunm -
(YueOnuku st By3oB. CrnenuanbHas JuTeparypa). -
ISBN 978-5-8114-0912-9.
5. | Kype Bbicmieii MmaTteMaTuku [DnekTpoHHBIH pecypc] : | yueO. mocobue | DBC
yue6. mocodue. Y. 2 / A.E. bornanos [u ap.]. — PocTos- "I[PRbooks"
Ha- Jlony : I'oc. mopckoit yH-T uM. @.@. Ymakosa : UBT
nm. I' . Cenona, 2015. -81 c: n.
6. | Kypc BbIcuieli MaTeMaTHKH [DIeKTpOoHHBIA pecypc] : | yuel. mocodbue | OBC




yue0. mocodbue. Y. 3 / A.E. bormanoB [u ap.]. — PocTos- "IPRbooks"
Ha- Jlony : ['oc. Mopckoit yH-T uM. @.®. Ymakosa : UBT
um. I'.5. Cenmosa, 2015. -101 c: mi1.

7. | ®uxrenroasy I'.M. OCHOBbI MaTEeMaTUUECKOr0 aHalu3a | y4eOHUK OBC "Jlanp"

[DnexTpoHHBIH pecypc] : yaeOnuk. [B 2 w.] U. 1/ T. M.
@uxtenronsl. - M3a. 10-e, ctep. - Cankr-IlerepOypr :
Jlans, 2015. - 448 c. : un. - (YueOHMKH Ui BY30B.

CrenuanbHast mutepatypa). - ISBN 978-5-8114-0190-1.

8. | Uepnenko B. /I. Bricmmas marematnka B mpuMepax U | yue0. mocobue | OBC
3ajjauax [DJIEKTPOHHBINA pecypc] : yueOHoe mocobue Juisl | (3ajauHUK) "[PRbooks"
By30B. B 3 1. T. 2/ B.JI. Uepnenko. — Cankr-IlerepOypr
: Ilonutexnauka, 2016. — 569c. - ISBN 978-5-7325-1105-5

9. | Yepnenko B. JI. Beicmas marematnka B mpuMepax u | yue0. mocobue | DBC
3ajjauax [DJIEKTPOHHBINA pecypc] : yueOHoe mocobue Juisl | (3ajauHUK) "[PRbooks"
By30B. B 3 1. T. 3/ B.Jl. Uepnenko. — Cankr-IlerepOypr
: Ilonutexnauka, 2016. — 510c. - ISBN 978-5-7325-1106-2

8.2. J/lonmostHUTEIbHAS JIUTEpPATypa
Tun (yueOHUK,
yueOHoe nocobue,
Ne yueOHo- KonuuecTBo B
bubnuorpaduueckoe onucanue
/1 METOAMYECKOE oubnmoTeke
nocodue, NpakTUKyM
U J1p.)
Iopaau B. A. Matemartnueckuii aHanu3 [OnekTpoHHbIH|  yueO. mocooue [DBC "Jlanp"

pecypc] : yuebnoe mocobume / b. A. T'opnmau. - CaHKT-
[TeTepOypr : Jlauw, 2013. - 601 c. : un. - (YueOHUKYU Is
By30B. CnernuanpHas auteparypa). - ISBN 978-5-8114-
1428-4.

[Boiciass MmaTeMaTHKa 1JI JKOHOMHMCTOB [DJIEKTPOHHBIM]

pecypc] : yuebnuk mns By3oB / H. 1. Kpemep [u np.] ; mox

pen. H. II. Kpemepa. - 3-e uszn. - Mocksa : KOHUTHU-

JIAHA , 2015. - 481 c. - (3omoroit (oHA poCCHIiCKUX
yeOHukoB). - ISBN 978-5-238-00991-9.

y4eb. mocobue

OBbC "IPRbooks"

CnpaBo4HHK no MaTeMaTHKe ISt
0axanaBpoB [ DJIEKTPOHHBINA pecypc] : yueb. mocobue s
By30B / A. HO. BnoBun [u np.]. - Cankr-IlerepOypr : Jlausb,
2014. - 79 c. - ISBN 978-5-8114-1596-0.

yuae0. mocobue

OBC "Jlanp"

[lIunavyes B. C. Marematnueckuil aHanu3 [DJIEKTPOHHbBIN
pecypc] : Teopus u mpakTuka : yuyebHoe mocobue / B. C.
[[Inmaues. - 3-¢ u3a. - Mockpa : UTHOPA-M, 2014. - 350 c.
: ui. - (Beiciee oOpaszoBanue). - ISBN 978-5-16-010073-9.

y4eb. mocodbue

ObC
"ZNANIUM.COM

"

COI''TACOBAHO
JupekTop HayqHOU OUOTHOTEKH

(noonucs)

K » 20 r.

A.M. AcaeBa

(U.0. Pamunus)




MII

8.3. Ilepeuens npodeccuoHAIBHBIX 0a3 JaHHBIX U HH(POPMALMOHHBIX CIIPABOYHBIX
cucrem’

OBC «Jlanp»:

9bC "ZNANIUM.COM"

Maremarnueckoe oopa3oBaHue - http:// www.mathedu.ru/

MathTEST.ru. Matepuansl 1mo MaTeMaTHKE B IOMOIIb IIKOJIBHUKY M CTYICHTY
(TecTsl Mo MaTemaTuke online) - http://mathtest.ru/

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

b S

8.4. IlepeyeHb MporpaMMHOro odecneyeHust

Ne PexBu3uTHI 10roBopa
HanmenoBanmue I1O N
n/n (maTa, HOMep, CPOK JAeHCTBHUA)
1 Windows Beccpouno
2 Office Standart Bbeccpouno

8.5. Onucanne MaTepHAJIbHO-TEXHUYECKOI 0a3mbl, HEe00X0IuMOM hifi §:
ocyliecTBJIeHHs 00Pa30BaTeILHOI0 NMPoIecca mo JUCHUILINHE

Hucuunnuaa «MaTtemMaTHueckuii aHanu3 1» BXOAUT B TEOPETUYECKUH  ITHKI
(GyHIaMEHTaJIbHBIX JUCLUUIUIMH U HE TpeOyeT CleluanibHOIro JiabopaTOpHOro 00OpYyAOBaHUS.
MarepuanpHoe oOecrieueHrne AMCIUIUIMHBI MPEIINoJiaraeT Haludue Y4eOHBIX ayJuTOpUN s
HpOBC,Z[eHI/IH JICKIITMOHHBIX U HpaKTI/I‘-IeCKI/IX 33HSITI/II\/JI C BO3MOXHOCTBKO HCIIOJIBb30BaHUA

MYJIBTUMEAUINHBIX CPEJICTB.

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0OMHETOB, J1a00PaTOPHii, MACTEPCKUX H

Ne Ap. 00BEKTOB 1JIsl IPOBEACHHSA

N/ | NMPaKTHYeCKHX U JA00PATOPHBIX 3aHATHIA,
NMOMeIeHHH JJISI CAMOCTOATEILHOM

padoThI 00y4aromuxcs (HoMep ayAUTOPUN)

IlepeyeHb OCHOBHOTO 00OPY/10BAHUSA

VYyeOHast ayiuTopus A IPOBEICHUS
1a00paTOPHBIX padoT.

VYueOHast ay TUTOpHS Il IPOBEICHUS
3aHSTUN JEKIMOHHOTO THIA.

VY4yebHast ayTuTOpHs U1 IPOBEACHUS
3aHATUN CEMUHAPCKOIO THUIIA.

VYyeOHast ayIuTOpHs 1JIs1 KypCOBOTO
IIPOEKTUPOBAHUS (BBIOJHEHUS KypCOBBIX
pabor).

VYyeOHast ayiuTopus AJis IPOBEICHUS
IPYNIIOBBIX U UHIUBUAYAIBHBIX
KOHCYJIbTAllU K.

VYyeOHast ayiuTOopus AJIs IPOBEICHUS
3aHATHUH TEKYIEro KOHTPOJI U
npomexxytounoi arrecraruu (YJIK-305).

Muxkpoxommerotep (Raspberri Pi 3),
kommyTarop (D-Link), cton yuerndeckui,
CTOJI KOMIIBIOTEPHBIN, ITAPTHI
Y4YEHUUYECKHUE, CTYIIbs, JOCKa ayAUTOPHAs
(menoBas)

Aynuropus nmenn EBrennst BukropoBuua

Crounbl YUYCHUUCCKHUEC IBYXMCCTHEBIC,



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

n/n

HaumeHnoBaHnue 000py10BaHHBIX Y4eOHBIX
Ka0OMHETOB, J1a00PaTOPHii, MACTEPCKUX H
ApP. 00bEKTOB A5 NPOBEACHUS
NPaKTHYEeCKUX 1 J1a00paTOPHBIX 3aHATHIA,
NMOMeNIeHHH JJISI CAMOCTOATEeILHOM
padoThI 00y4aromuxcs (HoMep ayAUTOPUN)

IlepeyeHb OCHOBHOTO 00OPY/10BAHUSA

ITorockyena.

VYyeOHast ayiuTopust Al IPOBEICHUS
3aHSTUN JEKIIMOHHOTO THIIA.

VYyeOHast ayTUTOpUS IS IPOBEICHUS
3aHATHI CEMUHAPCKOIO THIIA.

VYyeOHast ayIuTOpus A KypCOBOTO
MIPOEKTUPOBAHWS (BBITIOTHEHUS KYPCOBBIX
pabor).

VYyeOHast ayTuTOpUs AJIsl IPOBEICHUS
TPYNIOBBIX U WHAWNBUAYATBHBIX
KOHCYJIbTAIUH.

VYyeOHast ayTuTOpUs AJIsl IPOBEICHUS
3aHSATUN TEKYIIETO KOHTPOJIS U
npomexxyTouHoi arrecranuu (YJIK-411).

CTYJIbSI, CTOJI TIPETIOIaBaTeNILCKUH, TOCKA
aynuTopHas (MenoBasi)

VYuyebHast ayTuTOpHs 11 IPOBEACHUS
3aHATHH JEKIIMOHHOTO THIA. Y4yeOHas
ayJUTOpHUs AJIs IPOBECHUS 3aHATUI
CEMMHAPCKOro THUIa. Y4yeOHas ayAUTOpUs JUIs
KypPCOBOT'O IPOEKTUPOBAHNUS (BBIIOIHEHUS
KYPCOBBIX paboT). YueOHas ayauTopus It
MIPOBEICHUS TPYNIOBBIX U UHIAUBHYaJIbHBIX
KOHCYJbTalUi. YueOHas ay tuTopus s
IIPOBE/ICHUS 3aHATUH TEKYLIEr0 KOHTPOJIS U
npomexxyTtounoi arrecraruu (YJIK-310).

Crounbl ydeHHMYECKHEe ABYXMECTHbBIE
(MOHOOII0K), CTOJI MIPEMOIABATEIbCKUM,
CTYJIbsI, TOCKa ayAUTOpHAas (MeIoBas)

VYueOHast ay TUTOpHS ISl IPOBEICHUS
3aHATHH JIEKIIMOHHOIO THIIA. Y4yeOHas
ayAUTOPHS JJIS IPOBEICHUS 3aHATHI
CEMHHAPCKOT0 THIA. Y4yeOHas ayAUTOPHUS IS
KypCOBOTO IPOESKTUPOBAHUS (BBITTOTHEHHS
KypCOBBIX paboT). YueOHas ayAUTOpUS IS
MIPOBEICHUS TPYIIIOBBIX U HHIUBHY aJTbHBIX
KOHCYJIbTAIIMi. YueOHas ayuTopus st
MPOBECHNUS 3aHATUH TEKYIIEro KOHTPOJIS U
npoMexytouHoi arrectanuu (YJIK-413).

Croisl YUYCHUYCCKHEC IBYXMCCTHBIC
(MOHOOJIOK), CTOJI IPETOIaBATEIIbCKUH,
CTYJIbSI, IOCKa ayAUTOpHAs (MeJoBasi),
MIPOEKTOP

VYyeOHast aytuTopust AJisl IPOBEICHUS
3aHSATHUN JEKIIMOHHOTO THMA. Y4yeOHas
ayIUTOPHS JJI IPOBEIACHUS 3aHITHI
CEMHUHApPCKOro TUMa. Y4yeOHas ay1uTopus AJis
KYPCOBOT'O IPOEKTUPOBAHUS (BBIMOTHEHUS
KYPCOBBIX paboT). YueOHas ayauTopus st
MIPOBEJICHUS TPYNIIOBBIX U MHAWBUTYaIbHBIX
KOHCYNbTaluil. YueOHas ayauTopus Jis
MPOBEACHUS 3aHITHI TEKYIIETO KOHTPOJIS U

CToBl yYCHHUECKHUE TBYXMECTHBIE
(MOHOOTIOK), JOCKa ayAUTOpHAs 3-X
CEKIIMOHHAs (MENoBast), CTOJ
MPENOIaBaTeIbCKUM, CTYJIbS, TPOCKTOP
Acer




HaumeHnoBaHnue 000py10BaHHBIX Y4eOHBIX

Ka0OMHETOB, J1a00PaTOPHii, MACTEPCKUX H

Ne Ap. 00bEKTOB Il IPOBEACHUS

I/ | NPAaKTHYeCKHUX U JJA00PATOPHBIX 3aHATHIA,
NMOMeNIeHHH JJISI CAMOCTOATEeILHOM

padoThI 00y4aromuxcs (HoMep ayAUTOPUN)

IlepeyeHb OCHOBHOTO 00OPY/10BAHUSA

npoMexytouHoi arrectanuu (YJIK-418).

[Tomernienue A1 CaMOCTOSTENBHOM pabOTHI Crodbl, CTYJIbsl, KOMIIBIOTEPHI
oOyuaromuxcs (I-401).

" Ocmagume nyoichoe.

it Ecau oucyuniuna peaiusyemces HeCKOIbKO CeMeCmpos, Mo cemMecmpbl YKa3bl8aloncst 8 0OHOT mabiuye no nopsioxy.

it YVxazvieaemes popma Kowmpons (3avem, 3auen ¢ OYeHKou, IK3amen) u 6 ckookax gopma nposedenust (YCmMHO, RUCbMEHHO, NO
HakonumenvHoMy petimuney (01 oucyunaun, peanusyemuvix ¢ BPC)).

v Ecnu (hopma KOHMPOs «3auemy, mo ocmagums moabKo CMPOKU ¢ OMMEMKAMU 0 3aueme, eciu (popMa KOHMPOIsL — «3a4em ¢
OYEHKOUY UNU «IK3AMEHY, MO OCMABUMb MOLKO CHPOKU C OYeHKAMU.

v basvl 0auHbIX U UHGOPMAYUOHHbIE CHPABOYHbBIE CUCHIEMbL OONHCHBL ObIING AKMYATbHD.
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