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1. Ilean ocBOEHUN TUCIUILIHHDI

Llenp ocBOEHUS AMCUMIUIMHBI — (POPMUPOBAHHME NPEACTABICHUN O MOHATHUAX U METOAAX
MaTEMaTU4YeCKOro aHaJIu3a, €ro MECTE U POJIM B CUCTEME MAaTEMaTUYECKUX HAYK, UCIIOJIb30BaHUU B
€CTECTBEHHBIX HAayKax, B IPUKIIAAHON MaTeMaTuke U HH(OpMaTHKe

2. Mecto nucuumiuabl B ctpykrype OIIOITI BO

JIMCUMIUIMHBl U IPAaKTUKU, HAa OCBOEGHHMM KOTOpBIX Oaszupyercs NaHHas IAUCLUIUIMHA: —
LIKOJIBHBIM KypC MaTEMAaTHKHU.

I[I/ICLII/IHJII/IHBI W IPAaKTUKH, I KOTOPBIX OCBOCHUC HaHHOﬁ JHUCHUITIINHBI HGOGXOI[I/IMO KakKk
npeamecTeyromee: - MaTeMaTHYEeCKUN aHalu3 2, I[I/I(b(bepeHHI/IaHBHBIe YpaBHCHUs, TCOpUA
BepOﬂTHOCTeI\/JI N MaTreMaTudcCkasd CTaTHCTHKaA, HUCCICAOBAHHC onepaunﬁ, I/I36paHHI)I€ BOIIPOCHI
CTOXAaCTHYCCKOI'O aHaJIM3a, JOIIOJIHUTCIIbHBIC I'JIaBbl aHAJIM34a.

3. Ilinianupyembie pe3yJibTaThl 00y4YeHUs

dopmMupyemsbie U
KOHTPOJIUpYeMbIe
KOMIIETEeHIHH
(Koa 1 HAMMEHOBAHUE)

NHaukaTopbl JOCTHKEHUAS
KOMIIeTEeHIN I
(Ko ¥ HAMMEHOBAHUE)

IInanupyemble pe3ybTaThl
o0yueHust

OIIK-1. Cnocoben
PUMEHSTh
€CTeCTBEHHOHAYYHBIC U
OOLIEH)KEHEPHbIE
3HAHUS, METOJIBI
MaTeMaTHYECKOTO aHAIIN3a
U MOJICTIMPOBAHUS,
TEOPETUYECKOTO H
OKCIIEPUMEHTATBHOTO
UCCIIC/IOBaHHS B
npodeccuoHanbHOM
JeSITeTbHOCTH

OIIK-1.1. 3Haet OCHOBBI
MaTeMaTHKH,
BBIYHUCITUTENbHON TEXHUKH,
MPOrPaMMHUPOBAHUS U
9KOHOMHKH

OIIK-1.2. YMeer pemath
CTaHJIapTHbHIE
npodecCuoHaAIbHBIC 3a/1a4U
C IPUMEHEHUEM
€CTECTBCHHOHAYYHBIX U
OOIIeMH)KEHEPHBIX 3HAHUIA,
METOJIOB MAaTeMaTHIECKOTO
aHaJM3a U MOJICTTUPOBAHUS
OIIK-1.3. Bimageert
HaBBIKAMHU TE€OPETHUUYECKOTO
Y DKCIIEPUMEHTAIBHOTO
HCCIIeIOBaHUS OOHEKTOB
npodecCuoHATBHON
JEeSTebHOCTH

3HATh: - IOHATHUE IpEaeIIa
MOCJIEZI0BATEIBLHOCTU U (PYHKIIMH B
TOYKE; IOHATHE HENIPEPHIBHOCTU
(YHKIIMU B TOUKE U HA MHOXKECTBE;
MIOHATHE TIPOU3BOJHOM, €€
r€OMETPUYECKU, MEXAHUYECKHI,
9KOHOMMYECKUIN CMBICI.

YMeTh: - caMOCTOSITETHHO paboTaTh ¢
y4eOHOI, cripaBOYHON U yueOHO-
METOANYECKO JINTEpaTypoOH;
JI0Ka3bIBaTh TEOPEMBI O
€IMHCTBEHHOCTH IpEJIeIa YUCTOBOU
HOCJIEI0BATEILHOCTU M/UITH (PYHKIUH
B TOUKe; TeopeMbl @epma, Poss,
Kommu, Jlarpanska; reopemy o
CYIIECTBOBAaHUHU TIEPBOOOPA3HOM ISt
HEeNpepbIBHON (PYHKIINU; BBIYUCIATD
MIPOU3BO/IHBIC DIIEMEHTAPHBIX
(yHKIMN; 3aMCBIBaTh YpaBHEHHE
KacaTelbHOU K rpaduky GyHKIUU B
TOYKE; HAXOJIUTh IKCTPEMYMBI
¢GbyHKIMY, a Takke HauOoJblIee U
HauMEHblIIee 3HaYeHne QYHKIIUU Ha
MHOJKECTBE.

Bnaners HaBbIKamMu paboOTHI ¢
y4eOHOH U y4eOHO-METOINYECKON
JIUTEPATYPOU; HABBIKAMU
ynoTtpeOIeHns] MaTeMaTH4eCKOn




CHUMBOJIMKH JUIsl BEIPQKEHUS
KOJIMYCCTBCHHBIX U KAYCCTBCHHBIX
OTHOILLICHUH 00BEKTOB; HABBIKAMU
CHUMBOJIBHBIX TIPe00pa30BaHMiA
MaTeMaTHYeCKUX BbIPAXKEHUH;
HaBBIKaMU TIOCTPOCHUS TpadUKOB
JIEMEHTApHBIX (DYHKIIHIL; HaBBIKAMU
WCIOJIb30BaHUs TpadUKOB, TAOIHI]
IPY PELICHUH 3a/1a41 U IPOBEJCHUN
aHaJIM3a HalICHHOTO PEIICHUS




CTpyKTypa U coep:kaHue TUCHUTIITUHBI

®opMbl TEKYLIEro

Monyab B . HaumeHoBaHue TeM 3aHATHI Oonbem, HNuTepakTHB, KOHTPOJIA
yueOHOi N Bauabl
(pa3nen) A60THI (yueoHOii padoThI) Cemectp 4. q. (HauMeHOBaHMe
P OLIEHOYHOI'0 CpeaCcTBA)
Monynsl. Jlex MHOK€eCTBO I€MCTBUTENBHBIX Yncesl. OCHOBBI TEOPUH 1 2 10 Tect Nel.
ﬁﬁﬁﬁﬁﬁﬁﬁ TTeanvnrr yyxvnrranATs svnnwAwAnamATy yxn Ay
IIp Apudmerndeckue AeMCTBUS HAJl ACUCTBUTEIHLHBIMU 1 3ananue, npoepsemoe
» » BpyuHyr0 Nel
Cp ApudmeTrnueckue IeiCTBUS Hal AEHCTBUTEILHBIMU 35
Monyinb2. Jlek  |Dynknus. ['paduku. Ipenen dbyakuum B ToUke (110 1 20 Tect No2
Ilp Oyukuuun. [penen pynkuuu. 1 2 3ajanue, mpoBepsieMoe
Cp Oyukuuu. [Ipenen pyHkuuu. 1 40 BpyuHYyIO No2
Monyib3. Jlex [TpousBoaHas GyHKIMH B TOUKE. 1 2 20 Tect Ne3
Ilp [TpousBogHast GYHKIMH B TOUKE. 1 2 3anase, nposepiemoe
BpyuHyrO Ne3
Cp ITpousBogHast GYHKIMH B TOUKE. 1
Monynb4. Jlek  |Teopemsl o cpeanem. [lpunoxenus teopem Pos, 1 20 Tect Ned
IIp Teopems! o cpegnem. Ipuioxenus teopem Posus, 1 3aaHue, MpoBepseMoe
hn § 1 MeaaZe. TT hn § o4
Cp Teopems! o cpeanem. [punoxenus Teopem Poss, 40 ppyHyio Ne
Monynbb. Jlex  |IlepBooOpa3Has u HeonpeAeIeHHbIH HHTErpal. 1 2 20 Tect Ne5
CBolicTBa HEOIPEIEIEHHOIO HHTETpaa. 3aaHue, MpoBepseMoe
Ip [TepBooOpa3Has u HeolpeieIeHHbINH HHTETpall. 1 2 BpYy4HYIO Ne5
Cp [TepBooOpazHas 1 HeonpeIeNeHHbI HHTErpaJl. 1 40
ITA 0,35
Kountpoinb 8,65
[Mcm |Makcumanbho 10 6anios 3a Bee mocenienus. bamist 10
Hroro:; 216 100




CxeMa pacyera UTOrOBOI0 0aJ/Ia: TeKyIIuil peATUHT (BCE 3aHATHS W MPOMEKYTOUYHBIE TECThI) + Pe3ynbraT MTOrOBOrO TECTa, MOJYYCHHAS CyMMa
JeuTCs Ha 2



5. O6pa3oBaTe/ibHbIE TEXHOJIOTHHU
B pamkax wu3ydeHHs] TUCHUIUIMHBI MPEAYCMOTPEHO HCIOJIb30BaHUE HMCTAHIIMOHHBIX
TEXHOJIOTHM.

6. MeToguyeckue yKasaHusi 110 OCBOCHMIO 1M CHMIIJIMHbI

W3yuenune QUCHUIUIMHBI TPEOYeT CUCTEMATUYECKOI0 U MOCIEI0BATEIbHOTO HAKOIUICHUS
3HaHWM, CIIEI0BATEIBHO, IPOITYCKU OTAEJIBHBIX TEM HE IO3BOJISIOT ITTyOOKO OCBOUTH IPEAMET.

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

OOyuaronuiics MOXeT JOIOJHUTh CIIMCOK UCIIOJIb30BaHHOM JINTEPATYPbl COBPEMEHHBIMU
UCTOYHUKAMHU, HE IIPEJICTaBICHHBIMU B CIHMCKE pPEKOMEHJIOBAHHOW JIUTEPAaTyphl, U B
JAIbHEHMIIEM HCIOJb30BaTh COOCTBEHHBIE IIOAIOTOBJICHHBIE Y4YeOHblE MaTepHalbl IpU
HaIMCAaHUH KYPCOBBIX U BBITYCKHBIX KBAJTU(PHUKAIIMOHHBIX Pa0OT.

Pexomenaaiuu no nmoaroToBKe K MPaKTUYECKUM 3aHSATUAM
OO0yyarommmcst cieayer:

o IIpyu NOATOTOBKE K IMPAKTUYCCKUM 3aHATHAM HCO6XOI{I/IMO HCIIOJB30BaTh HEC 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
KOMIIEeTCHIIUHN 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. 3apnanus, npoBepsieMble BPYYHYIO

Haiitu yka3anHbIe npeaensl
2
3apanue 1 |jm ox* —2x-4

= a)x, =0; 0)x,=1; c =00 |
won 3XE +4X—T )% )% ) %

. arctg®4x
3aganue 2 -
IXIH,] sin 3x - arcsin X
) 2x2 +7x+1 v )
3aganue 3 2T a)X, =+00; 0) X, =0;
IXLT[ZXZ—3X+5J % %
Sanamme 4 i (2n+1)+(2n +2) ;

3ananue 5. Brrauciuth npou3BoaHbIE (HYHKITAN:



1sin 23x
3 cos6x

tgx —ct .
1) y=arcsin®7%; 2)y=|n%; 3) y=sin-/3+

2
3ananmue 6. VccrienoBaTh QyHKIUIO Y = 1 ' u MOCTPOUTH TpaduK.

2

3ananme 7. HaiiTu HeonpeaeaeHHbIe HHTETPaIbl.

3 2
1).[%:/(“&; Z)I(x+3)e4xdx; 3)J-X2X_3dx.

Kputepun onenku:
«3a4TEHO) - BBINOJIHEHO Oonee 40% 3amanuii;
«HE 3a4TE€HO» - BEINOIHEHO MeHee 40% 3amaHuil.

7.2.2 3ananus, npoBepsieMble aBTOMAaTHYeCKHU
Tect 1 O0J1acTh onpeneseHus U 00/1aCTh 3HAYCHUH (PYHKIUH

VYcranoButh kakue u3 Touek A(2;-1), B(3;5). C(9;-7) npunamiexxat o01acTu onpeaeaeHus
GyHKIUH Z = /9 — X% — y?:

B(3;5)

C(9;-7).

A(2;-1)

VYcranoButh kakue u3 Touek A(3;-1), B(4;5). C(9;-7) npunamiexxat o01acTu onpeaeacHus
byHKIMH Z = \/m

B(3;5)

A(3;-1)

C(9;-7).

YcranoButs kakue u3 Touek A(1;-1), B(3:6). C(9;-7) npunaanexar o6IacTi onpeaeieHus
GyHkIMH Z = /4 — x% — y?

B(3;5)

A(1;-1)

C(9;-7).

VYcranoButs kakue u3 Touek A(2;-1), B(9;5). C(19;-7) npunaniexar o0iacTu onpeaeneHus
GyHkuun z = /12 — x? — y2

B(3;5)

A(2;-1) BepHO

C(9;-7).

VYcranoButh kakue u3 Touek A(2;-1), B(7;-5). C(9;-7) npunaanexar obmactu onpeaeieHus
byHKINH Z = \/m

B(3;5)

A(2;-1)

C(9;-7).



Tect 2 [Ipenen 4nc/I0BOI MOCTEA0BATEIBLHOCTH 3HAYEHUE MPEieNia YUCTOBON

\/ n+3-38n°+3
n — 0 4/ /
IOCJIICAOBATCIBbHOCTHU n + n + PaBHO:

lim ¥Y11n +4/25n* —81
”*°°(n—7ﬁ)\/n2 —n+l

3HaueHHuE mnpeaciia YHMCJIOBOM MOCIIEA0BATEIBbHOCTH paBHO:

lim

n — o / 7
3Ha‘~I€HI/I€ Hpeﬂeﬂa T-II/IC.]'IOBOI/I IIOCJICAOBATCIIBHOCTHU n paBHO
0

V2

N

+NN-—

U'I

I|m
n — o
3Ha‘I€HI/I€ npeﬂena LII/IC.]'IOBOI\/'I IIOCJICIOBATCIIBHOCTU

0

2K

U"I

paBHO:

V2

. 3n*+2-5n?
lim

n—ow 4 .
3HaueHue TpeJIeNa YUCIOBOM MOCIeN0BATETBHOCTH n—-vn"-n+1 paBHoO:
2
-3
5
8

Tecr 3 CoiicTBa QyHKUMI, HMEIOIIHX MPeAes

DyHKIUS y = X°B OKPECTHOCTU OECKOHEYHOCTH SBIACTCS:
OECKOHEUYHO MaJION BEJIUYUHON
0OECKOHEYHO OOJIBIION BEITMUYNHOMN



HU TeM, HU JIPYTUM
X
=
OyHKIUS i +1s OKPECTHOCTH HYJIS SBJISIETCS:
0ECKOHEUYHO MAJIOH BEITUYUHON
0eCKOHEUHO OO0IBIION BETUYUHON
HU TEM, HU JAPYTUM
X
V=
DyHKIUA X" +1 B okpecTHOCTH GECKOHEUHOCTH ABJIAETCS:
OECKOHEYHO MaJION BEIMYUHOUN
OECKOHEYHO OO0JIBIION BEJIMYUHOMN
HU TEM, HU JIPYTUM

.
1 +1
_}:

OyHKIUSA X B OKPECTHOCTHU HYJIS SBJISCTCS:
0ECKOHEYHO MAJIOI BEJIUYUHA

OECKOHEYHO OO0JIBIION BeJIMUYrHA

HU T€M, HU JAPYTUM

.
1 +1
y=—

OyHKIMSA X B OKpPECTHOCTU OECKOHEYHOCTU SIBISAETCS:
6GCKOHC‘IHO Manoﬁ BCIINMYHMHA

6GCKOHC‘IHO 6OJIBHJOI>'I BCJIMYHMHA

HU T€M, HU JAPYTUM

Tect S OcHoBHBIC IpHeMBbI AU} PepeHIHpPOoBaAHNA
1. VYcraHoBHUTH COOTBETCTBUE MEXY (PYHKIMEH U €€ MPONU3BOIHOMN:

[TpousBoaHas nepuoanyeckoit nudpdepeHppyemMont GyHKIUu--- OyHKIUS TEpUOIUIECKast
[TpousBosHas ueTHoM nuddepeHpyeMoil QyHKIMHU--- OYHKIUSA HEUSTHAs
[Tpou3BosiHas HeueTHOM AU epeHpyemMont GyHKINN--- DYHKIUS YeTHAs

2. IlpousBoanas pyHKIUU y=A4x paBHa:

2x2
12x
4x°
12x2

y=6x-11

3. IlpousBomHas GpyHKITHH paBHa:

-5
11
6

6x

10



y=—
4. TIpousBoaHast GyHKIIUH X paBHa:

y=xSinx

5. IlpousBoanas GpyHKIHA paBHa:

Sin X — X CoS X

Sin X+ X CoS X
COS X
X + X COS X

OueHouyHble cpeACTBAa [IJisi NPOMEXKYTOYHON aTTecTallid MO0 MTOraM OCBOEHHA
JUCIHHUILINHBI

7.3.1. Bonnpochbl K IPOMeKYTOYHOI aTTeCTAlNH

Cemectp 1
Ne ni/m Bomnpocel Kk 3k3aMeHy
1. [Tonsitue MuOXecTBa. Onepanuy Ha MHOXKECTBE
2. | YucnoBble MHOXKECTBA.
3. Onpenenenne QyHKITUH.
4. CrniocoOblI 3a1aHust PyHKIMH.
5. | IloHATHS O YETHOCTH U HEYETHOCTH, TIEPHUOJMIHOCTH.
6. | ObparHas GyHKIHS.
7. | Komnosumus GyHKIMA.
8. OcHOBHBIE 3JIeMEHTapHbIe PYHKINU.
9. | YucnoBble NMOC/IEA0BATEIEHOCTH.
10. | Ilpexen mocnenoBaTEILHOCTH.
11. | IloHsiTHe OrpaHUYEHHON NEePEMEHHOII.
12. | IlonsTie 6ECKOHEYHO MaJION MepeMEeHHON
13. | [NonsTHe GeCKOHEYHO OOJIBIION MTEPEMEHHOM.
14. | Onpenenenue npenena Ha OECKOHEYHOCTH.
15. | CpoiicTBa npeesnos.
16. | OcHOBHBIE TEOPEMBI O IIpeeax.
17. | Apudmernueckue nNeHCTBHsI HAJl TIEPEMEHHBIMU BETUYMHAMU
18. | OcoOble cmyuau IpeaesioB, HEOMPEACICHHOCTH.
19. | MoHOTOHHAs OCJIEI0BATENILHOCTD U €€ MPEJIe.

11



20. | Yucno e.

21. | Tlpenen dhyHKIUU.

22. | OnpezneneHue SKBUBAJICHTHBIX OECKOHEUHO MaJIbIX.

23. | CpaBHeHHE OECKOHEYHO MAJIBIX U OECKOHEUHO OOJIBIIHX.

24. | HenpepbIBHOCTD (DYHKITUU B TOUKE.

25. | HenpepbIBHOCTH (DYHKIIMM HA MHOXKECTBE.

26. | HempepbIBHOCTh HEKOTOPHIX AJIEMEHTAPHBIX (DYHKIIMNA

27. | Touku pazpsiBa. [Ipumepsl.

28. | CpoiictBa HenpepbiBHBIX (yHKIMHA. Teopema 1 bonpuano-Kormm.

29. | CgoiictBa HenpepbIBHBIX QyHKkIui. Teopema 2 bonbiano-Komm.

30. | CoiicTBa HenpepbIBHBIX pyHKIMA. Teopemsr 1 Beiiepmtpacca.

31. | CroiicTBa HenpepbIBHBIX GyHKIMH. Teopemsr 2 BeitepmTpacca.

32. | [lonsaTue o paBHOMEPHON HEMPEPHIBHOCTH DYHKIIUH.

33. | CymecTBOBaHHE M HENPEPHIBHOCTH OOPATHON (PYHKITUH.

34. | Ucnonb3oBaHue HENPEPHIBHOCTU (DYHKLIUMU MPU BHIYHUCICHUH NPEIETIOB.

35. | l'mmepOonuyeckne GyHKIIMU U UX CBOWMCTBA.

36. | 3amauu, NpUBOJAIINE K HOHSATHIO IPOU3BOAHOM.

37. | Onpenenenre NPOU3BOTHOM.

38. | MexaHnueckuil ¥ SKOHOMHUYECKUI CMBICI TPOU3BOIHOM.

39. | 'eomerpuueckuil cMbICa IPOU3BOJHOM.

40. | BeruucieHne mpou3BOIHBIX MPOCTCHITUX AJIEMEHTAPHBIX (DYHKITHIA.

41. | IIpaBuia BHIYMCIIEHUS IPOU3BOIHBIX.

42. | CBsi3p MEXKIY HEMIPEPHIBHOCTHIO U U ((HEPEHIIUPYEMOCTHIO (DYHKITHH.

43. | IlponsBoaHast KOMIO3UIUU QYHKITUH.

44. | lnddepennupoBanue GyHKIHM, 3alaHHBIX TapaMeTPUUYECKU.

45. | Ilpon3BoaHbIE BBICIIUX MOPSIKOB.

46. | Coaka popmyn nuddepeHnnpoBaHusl.

47. | Onpenenenne nuddepeHimana QyHKIUH.

48. | 'eomerpuueckuil cMpica tuddepenimana GyHKIUH.

49. | NuBapuanTHOCTH popMbl quddepeHnmana GyHKIHH.

50. | I[TpuGnukeHHbIe BEIUMCIEHUS ¢ MOMOIIBIO Auddepennnana.

51. | Auddepernunansl BHICIINX MOPSIKOB.

52. | OcHoBHBIE TeOpeMBbI quddepeHnmanpHoro neunciaenus. Teopema epma

53. | OcHoBHBIE TeOpeMBbl JuddepeHIaabpHoro ucuuciaenus. Teopema Poss.

54. | OcHoBHbIE TeOpeMbl nuddepeHmaIbHOro ucurcienus. Teopema Jlarpamxka

55. | OcHoBHBIE TeOpeMbl quddepeHianbHoro ucunciaeHus. Teopema Komm.

56. | IIpasuio JlomuTas.

57. | PackpbITHe HEONpeaeIeHHOCTEH ¢ MOMOIIbI0 npaBuia JlonuTans.

58. | ®opmyna Teinopa.

59. | [lpumepbl TpenCTaBICHHUS DIIEMEHTAPHBIX (YHKIWHA MHOTOWICHOM C ITOMOIIBIO
¢dbopmyssl MakiiopeHa

60. | Ocrarounsiii wieH ¢popmyisl Telnopa B popme Jlarpanxa.

61. | Heob6xouMble M JOCTATOUHBIE YCIOBUS OCTOSIHCTBA (DYHKITUH.

62. | HeoOxonuMBbIe M TOCTATOYHBIE YCIOBHS BO3pACTaHusl (QYHKIIMH B IIMPOKOM CMBICTIE.

63. | OnpexneneHue TOKATHHOTO IKCTpeMyMa (yHKITHH.

64. | Heob6xonuMoe U I0CTaTOYHOE YCIIOBHSI CYIIECTBOBAHUS SKCTPEMYMA.

65. | MccnenoBanue yHKIMH C TIOMOIIBIO BTOPOM MMPOU3BOTHOM

66. | Beruncienne HauOoJIBIIEr0 U HAMMEHBIETO 3HAYCHUH (DYHKIIMU Ha OTPE3KE.

67. | HampaBineHue BOrHYTOCTH M TOYKH Ieperuoa.

68. | AcUMITOTHI KPUBOIA

12



69. | [Ipumenenne mudPepeHINATBEHOTO HWCYUCICHUS K HWCCIAEAOBaHUIO (QYHKIUH |
MTOCTPOCHHIO TPAPHKOB.

70. | IlepBooOpaznas. Heonpenenennsiii naTerpai. CpoiictBa. Tabnuiia HHTETpUPOBAHUSI.

7.3.2. Kputepuu 4 HOPMbI OLEHKH

Cemectp'

dopma
NMPoBeIeHUs
MPOMEKYTOYHOM

arrecrapuu’

Kputepuu u HopMbI oneHKH'"

Dk3aMeH (1o
HAKOMUTEILHOMY
pEeUTHHTY)

«OTJIIMYHO»

Ot 85 no 100 6aymos.

«XOpPOoHIo»

Ot 70 no 84 Gayuos.

«YJOBJIETBOPUTEIILHO»

Ot 55 o 69 OanoB.

«HCYHOBJICTBOPUTCIIBHO»

Mesnee 55 0a10B.
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8. YueOHo-MeTonuYeckoe 1 HH(POPMAIHOHHOE 00ecTiedeHue N CIIUTIINHbI

8.1. Obsi3aresqibHas UTEpaTypa

No bubnmorpaduueckoe onucanue Tun (yuebnuk, | KommuecTBo
/T yaeOHoe B OnOIMO-
rnocooue, TEKe
y4eOHO-METO/T
rnmocooue,
MIPAKTUKYM, JP.)
1. |bepman T'.H. COopuuk 3amad 1o  Kypcy | yueO. mocooue | OBC "Jlaup"
MaTeMaTUYeCcKoro aHajn3a [DJeKTpOHHBIA pecypc]| (3agauHUK)
yue6. mocobue / I'. H. bepman. - Cankr-IletepOypr :
Jlanb, 2016. - 492 c. : un. - (Y4eOHUKH AT BY3OB.
CrenmanbHast muteparypa). - ISBN 978-5-8114-0657-9.
2. | bynaes B. JI. Marematudeckuil aHanu3 [DJIEeKTpOHHBIN | y4eOHUK ObC "Jlanp"
pecypc] : @yHKIIMM HECKOJIBKUX MIEPEMEHHBIX | YICOHUK /
B. 1. bynaes, M. f. SkyGcon. - Cankt-IlerepOypr :
Jlanb, 2017. - 456 c. : un. - (Y4ueOHUKH A BY3OB.
CrneuunansHas nureparypa). - ISBN 978-5-8114-2595-2.
3. | Aemupouu B.II. COopHMK 3amad W ymnpakHeHHH 1o | yue0. mocobue | ObC "Jlanp"
MaTeMaTHYeCKOMYy aHanu3y [DNeKTpoHHBIH pecypc| : | (3aJa4HUK)
yueb. mocobue / b. I1. lemunoBuu. - 1U3a. 19-e, ucnp. -
Cankr-IlerepOypr : Jlamp, 2017. - 624 c. Uil -
(YueOnuku mma By3oB. CrenuanbHasi JHTEparypa). -
ISBN 978-5-8114-2311-8.
4. | 3anopo:xken I'.M. PykoBoACTBO K pelIeHHIO 3a1ady 1o | yuel. mocobue OBC "Jlanp"
MaTeMaTHYeCcKOMYy aHainu3y [DneKTpoHHBIM pecypc| : | (3aJa4HUK)
yuebHoe mocobue / I'. U. 3amopoxen. - U3n. 8-e,crep. -
Cankr-Iletepoypr : Jlanms, 2014. - 461 c. Uil -
(YueOnuku st By3oB. CrnenuanbHas JuTeparypa). -
ISBN 978-5-8114-0912-9.
5. | Kypc BbIcmIeii MaTeMaTHMKH [DIeKTpoHHBIH pecype] : | yueb. mocodue | ObC
yue6. mocodbue. Y. 2 / A.E. Bormanos [u ap.]. — Poctos- "IPRbooks"
Ha- Jlony : 'oc. mopckoit yH-T uM. @.@. Ymakosa : UBT
M. I'.A. Cenosa, 2015. -81 c: nn.
6. | Kypc BbIcmieii MmatemaTuku [DieKTpoHHBIH pecypc] : | yueO. mocodbue | OBC
yue6. mocodwue. Y. 3 / A.E. Bormano [u np.]. — PocTos- "IPRbooks"
Ha- Jlony : 'oc. mopckoit yH-T uM. @.@. Ymakosa : UBT
M. I' 4. Cenona, 2015. -101 c: ni.
7. ®uxrtenroabu I'.M. OCHOBbI MaTEMaTUYECKOTO aHATHN3a | yUeOHUK SbC "Jlaun"
[DnexTponHsbIit pecype] : yueObnuk. [B 2 4] U. 1/ T. M.
Ouxrtenronsil. - U3n. 10-e, crep. - Cankt-IlerepOypr :
Jlanb, 2015. - 448 c. : un. - (Y4ueOHUKH A7 BY3O0B.
CnenuanbHas auteparypa). - ISBN 978-5-8114-0190-1.
8. | Uepnenko B. JI. Beicmas marematnka B mpuMepax H | yue0. mocobue | OBC
3amavax [DJIEKTPOHHBIN pecypc] : yueOHOoe mocobue i | (3aJauHUK) "IPRbooks"

By30B. B 3 1. T. 2 / B.JI. Yepnenko. — Cankr-IleTepOypr
: [Tonmutexnuka, 2016. — 569c. - ISBN 978-5-7325-1105-5
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pecypc] : yuebHoe mocobue / b. A. I'opnau. - Caskr-
[letepOypr : Jlaub, 2013. - 601 c. : un. - (YueOHUKH 1)1
By30B. CnenuanbHas aureparypa). - ISBN 978-5-8114-
1428-4.

9. | Yepnenko B. /I. Bricimas matematuka B mpumepax u | yue6. mocoome | ObC

3a1auax [DJICKTPOHHBIN pecypc] : yueOHoe mocobue uist | (3aJauHuK) "IPRbooks"

By30B. B 3 1. T. 3/ B.JI. Yepnenko. — Cankr-IleTepOypr

: [Honurexnauka, 2016. — 510c. - ISBN 978-5-7325-1106-2

8.2. lonoiHuTEILHAS JIUTEPATypPa
Tun (y4eOHUK,
ydaeOHOe mocodue,
Ne yueOHo- Konungectso B
bubnuorpadudueckoe onucanue
/11 METOIUYECKOE ouodmoreke
nocobue, NpaKTUKyM
U ap.)
I'opnau B. A. Maremarnueckuii aHaiu3 [OnekTpoHHbI|  yueb. mocooue  [OBC "Jlanp"

[Beiciiasi MaTeMaTHKAa JJIsl IKOHOMUCTOB [DJIEKTPOHHBIN
pecypce] : yueOnuk ans By3oB / H. 1. Kpemep [u ap.] ; mon
pen. H. . Kpemepa. - 3-¢ uza. - Mocksa : IOHUTU-
JIAHA , 2015. - 481 c. - (3omotoii ¢GoHA POCCHUUCKHUX
yueOHnkoB). - ISBN 978-5-238-00991-9.

yueb. nmocodue

OBC "IPRbooks"

CnpaBo4yHMK no MaTeMaTHKe st
0akaaBpoB [ DJIEKTPOHHBIN pecypc]| : yueb. mocobue s
By30B / A. }O. BnoBuH [u np.]. - Cankr-IlerepOypr : Jlanb,
2014. - 79 c. - ISBN 978-5-8114-1596-0.

yueb. nocobue

ObC "Jlaun"

Munaves B. C. Marematnueckuii aHanu3 [DJIEKTPOHHbBIN
pecypc]| : Teopus u mpakTHka : ydyebHoe mocodue / B. C.
[[Iumayes. - 3-e u3a. - Mocksa : UH®PA-M, 2014. - 350 c.
: ui. - (Beiciee oO6paszoBanue). - ISBN 978-5-16-010073-9.

yueb. nocobue

ObC
"ZNANIUM.COM

COT'JTACOBAHO
Jupextop Hay4uHOH OUOIHOTEKN

A .M. AcaeBa

(noonucw)
«» 20 T.

MII

(U.0. @amunus)

8.3. Ilepeuyens npogeccuoHaJIbHBIX 023 JaHHBIX M HH(POPMALMOHHBIX CIIPABOYHBIX

cucrem”
1. 3BC «Jlaub»:
2. OBC "ZNANIUM.COM"
3. Maremarunueckoe odpazoBanue - http://www.mathedu.ru/
4.

(TecTsl Mo MatemaTuke online) - http://mathtest.ru/

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

MathTEST.ru. Marepuansl 1mo MaTeMaTHKE B TIOMOIIb IIKOJIBHUKY M CTYIEHTY
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http://www.mathedu.ru/
http://mathtest.ru/

8.4. IlepeueHb NPOrpaMMHOro obecnevyeHus

Ne PexBHM3HUTHI JO0r0OBOpPA
HanmenoBanue I1O J10T0 f,) P
n/n (naTa, HOMep, CPOK JIelicTBHUSA)
1 Windows Beccpouno
2 Office Standart beccpouno

8.5. Onucanue MaTepUAJIbHO-TeXHUYECKOM 0a3mbl, HEeo00X0AUMOM Jifi §:
OCYIIeCTBJIEHHS 00Pa30BaTEJILHOIO MpoLecca Mo AUCHHUILINHE

HucuunnnHa «MaremaTuueckuid  aHainu3 1» BXOAUT B TEOPETHUECKUHA  ITUKII
(byHaaMEeHTaNBHBIX JUCHUIUIMH U HE TpeOyeT CHEelHaJbHOro JabopaTOpHOTO O0OPYHIOBAHMSL.
MartepuanbHoe obecrieyeHHEe AUCHMILTUHBI MPEANoaraeT Haluuue y4eOHBIX ayAUTOPUN IS
MPOBEJCHUS JICKIMOHHBIX W TPAKTUYCCKUX 3aHATUH C BO3MOXKHOCTBIO HCIIOTH30BAHUS

MYHBTHMCﬂHﬁHBIX CpCACTB.

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0MHeToB, 1a00paTOpPHii, MACTEPCKHUX U

Ne Ap. 00bEKTOB ISl IPOBEACHUS

N/ | MPaKTHYeCKUX U Ja00paTOPHBIX 3aHATHIA,
MOMeIeHU 1JIs1 CAMOCTOATEIbHOMI

padoThbl o0y4yarommxcs (HoMep ayAUTOPHH)

Ilepeyenb 0CHOBHOTO 000pPYAOBAHMA

VY4eOHas ayIuTOpHs I IPOBEICHUS
J1a00paTOPHBIX padoT.

VYyeOHast ayTuTOpus AJIsl TPOBEICHUS
3aHSATHUH JEKIIMOHHOTO THIIA.

VYyeOHast ayuTOpus AJIs IPOBEICHHS
3aHATUNA CEMUHAPCKOTO THIA.

VYyebHas aymuTopust 111 KypcOBOTO
MIPOEKTUPOBAHHUS (BBITIOJTHEHHS KyPCOBBIX
pabor).

VY4eOHas ayTuTOpHS ISl IPOBEICHUS
TPYMNOBBIX U WHAUBUIYAIbHBIX
KOHCYJIbTALIUH.

VY4aeOHas ayTuTOpHS IS IPOBEICHUS
3aHSATHHA TEKYIIEro KOHTPOJIS U
npomexxyrounoit arrectarmu (YJIK-305).

Muxkpokommsrorep (Raspberri Pi 3),
kommytatop (D-Link), cton yueHnuyeckui,
CTOJI KOMITBIOTEPHBIH, MapThI
YUECHHUYECKHUE, CTYIbsS, JOCKA ayAUTOPHAs
(MemoBasi)

Aynutopus nmenn EBrennst Bukroposuua
[Torockyesa.

VYuebHas ayIuTOpus Ui IPOBEICHUS
3aHSTUN JEKIMOHHOTO THIIA.

VYuebHas ayIuTOpus Ui IPOBEICHUS
3aHATHNA CEMUHAPCKOIO THIA.

VYyeOHast ayuTopus AJisi KypCOBOTO
IIPOEKTUPOBAHMSI (BBIIIOJHEHUS KyPCOBBIX
pabor).

VYyeOHast ay1uTopus AJisi IPOBEICHUS
I'PYNIOBBIX U UHAUBUAYAJIbHBIX
KOHCYJIbTALIUH.

Crosbl ydeHUYECKUE IBYXMECTHBIE,
CTYJIbs1, CTOJI IIPENOJABATENIbCKHI, TOCKa
ayauTopHas (MeJoBasi)
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HaumeHoBaHue 000pPy10BAHHBIX YUYeOHBIX

Ka0MHETOB, JIa00PATOPHii, MACTEPCKHUX U

Ne Ap. 00bEKTOB ISl IPOBEACHUS

n/n | NPakTU4YecKUX U Ja0opaTOPHbIX 3aHATHH,
NOMeleHUuH JJISI CAMOCTOATEILHOMI

padoThl o0yuyaoumxcs (HoMep ayAUTOPUN)

IlepeyeHb OCHOBHOI0 000pPY10BaAHMS

VYueOHast ayTUTOpus IS IPOBEACHUS
3aHSATHN TEKYIIEr0 KOHTPOJIS U
npomexxyrouHoit arrectanuu (YJIK-411).

VYyeOHast ayuTopusi AJis IPOBEICHUS CtoJibl ydeHHUYECKHE ABYXMECTHbBIC
3aHATUH JEKIMOHHOTO THIA. Y4yeOHas (MOHOOJIOK), CTOJ MPETIo1aBaTEeIbCKUH,
ayAUTOPUS JJISl TIPOBECHUS 3aHATHIH CTYJIbA, JI0CKa ayAUTOpHAast (MeJIOBast)
CEMHHAPCKOro TUMa. Y4yeOHas ayTuTopus AJs
KYypCOBOT'O IIPOEKTUPOBAHUS (BBITIOJTHEHUS
KYpCOBBIX paboT). YueOHast ayuTOpHs s
MIPOBEICHUS TPYIIIOBBIX U MHIUBUIYaTbHBIX
KOHCYyNbTalnil. YueOHas ayuTopus Uis
MIPOBE/ICHUS 3aHATHI TEKYIIEro KOHTPOJIS U
npomexytounoit arrecrarmu (YJIK-310).

VYyeOHast ayuTOpus AJis IPOBEICHUS Cromnpl yYeHHYECKHE JBYXMECTHBIC
3aHATUN JEKIUOHHOTO TUIA. YueOHas (MOHOOJI0K), CTOJI IIPEI0/1aBaATENbCKUH,
ayaAUTOpUs JJIs IPOBEACHUS 3aHATHH CTYJIbs, 10CKa ayAUTOpHast (MesloBast),
CEMHHApPCKOro TUNa. Y4eOHast ayJUTOpUs AJsl | IPOEKTOP

KYpCOBOT'O IIPOEKTUPOBAHUS (BBITIOJTHEHUS
KypCOBBIX pa0oT). YueOHast ayuTopus JUis
MIPOBE/ICHUS TPYIIIOBBIX M HHINBHIYaTbHBIX
KOHCYNbTAIM. YueOHas ayAuTOpust JJis
MIPOBE/ICHUS 3aHATUH TEKYIIEro KOHTPOJIS U
npomexytounoit arrecrarmu (YJIK-413).

VY4eOHas ayTuTOpHS ISl IPOBEICHUS CTombl yYeHHYECKHE JBYXMECTHBIC
3aHATUH JEKIMOHHOTO TUMA. Y4yeOHas (MOHOOJIOK), JOCKa ayAUTOpHAas 3-X
ayJIUTOPHS ISl IPOBEACHUS 3aHATHIA CEKIIMOHHas (MeJIoBasi), CTOJ
CEeMHUHAPCKOTO THTIA. Y4eOHas ayIuTOPHs U | TIPENoaBaTeIbCKHiA, CTYIbS, TIPOSKTOP
KypCOBOT'O IIPOEKTUPOBAHUS (BBIMOIHEHUS Acer

KYpCOBBIX pa0oT). YueOHas ayJuTOpHs s
MIPOBE/ICHUS TPYIIIOBBIX ¥ HHAWBHYaTbHBIX
KOHCYJIbTAllMi. YueOHas ayuTopus s
MIPOBE/ICHUS 3aHATHI TEKYIIEro KOHTPOJIS U
npomexytounoit arrecrarmu (YJIK-418).

[ToMmemnenne Uit CaMOCTOSTEIEHON pabOThI CTOJBI, CTYIIBS, KOMITBIOTEPHI
obyuatormxcs (I'-401).

' Ocmasums nysicroe.

it Ecnu oucyunauna peanusyemes HeCKoIbKo ceMecmpos, mo cemecmpbl YKasvleaioncs, 6 00Ot madauye no nopsoxy.

it Viasvieaemes gpopma konmpons (3avem, 3auem ¢ oyeHKol, IK3aMen) U 6 CKOOKax gopma nposedenus (YCnHo, NUCbMEHHO, 1O
HakonumenvHomy petimunzy (011 oucyunaun, pearusyemoix ¢ bPC)).

WV Ecnu ghopma Konmpons «3auemy, mo ocmasunib moabko CIpoKi ¢ OMMEMmKAM 0 3auene, eciil (hopMa KOUMPONs — «3auem ¢
OYEHKOUY UNU «IK3AMEHY, MO OCIMABUMb MOJILKO CMPOKU C OYEHKAMU.
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V bazvl OanHbIX U MHd)OpMaMMOHHbl@ Cnpaesovtsvle cucmembl 00J1CHbL ObIMb AKmydaJlbHbl .
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