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k OITOIT BO 18.03.01 Xumuyeckast TEXHOJIOIHS
XUMHAYECKask TEXHOJIOTUS IIPUPOJHBIX SJHEPTOHOCUTEIIEH U
YIJIEPOAHBIX MaTEPHAIOB

Pabouas mporpamMma JUCIUTLIAHBI

MareMaTuka

3akperuieHa 3a noapasaencaueM  Kadenpa marematuku u ectectBo3HaHusi (HoBoTponukuii ¢pusinan)

Hamnpasnenre noaroroBku 18.03.01 Xumuyeckast TEXHOIOTHS

OO0pa3zoBatenpHas MporpaMMa 18.03.01 Xwumuueckass TexHONOTHsI / XUMHUYECKass TEXHOJOTUS MPUPOAHBIX
9HEPrOHOCUTEIICH U YIIICPOAHBIX MaTEPUAIIOB

Kanugpukanms Bakanasp

®opma oOyueHUs 3a049Hast

O6mas TpyRoeMKOCTb 13 3ET Bunsl kOHTpOIIS Ha Kypcax:
Yaco 1o yueOHOMY TUIaHy 468 3a4eT ¢ OLeHKoii 1

3k3ameH 1,2
KOHTpOJIbHas pabora 1,2

Pacrlpez[e.neﬂne YaCcoB JMCHHUIIVIMHBI IO KypcaM

Kypc 1 2
— Hroro

Bun 3ansruii viI | PO | v | PII
Jlextim 16 (16 |8 8 24 (24
[IpakTuueckue 30 |30 |12 |12 |42 (42
HUroro ayx. 46 |46 |20 |20 |66 |66
KonrakrHas padora 46 146 |20 |20 |66 |66
Cam. pabora 301 {301 {79 |79 |380 (380
B tom umcne cam. paboTa 16 12
B pamkax ®OC
Yacel HAa KOHTPOJIb 13 (13 |9 9 22 (22
Hroro 360 {360 | 108 | 108 | 468 [ 468




IIporpamMmy cocTaBuI(n):

K.n.H., 3as.xkagedpoii MuE, A.B. [lleanesa;cm.npenooasamenv Muk, T.I1. @unonenxo

Pabouast mporpaMma AUCIMIUTHHEL

MaremMaTuka

CocTaBiieH Ha OCHOBAaHHH Y4eOHOTO ILTaHA:

18.03.01_25 XumTexnomorus IIpIIOuYM 3aou.plx, yTBepkaeHHoro VYuensiM coserom HUTY MHCUC B cocrase
cootBerctBytonieii OITOIT BO 18.03.01 Xumuueckas TexHOJOTHs XUMHYECKas TEXHOJOTHS MPUPOIHBIX SHEPTOHOCHUTENEH W
YITIEPOAHBIX MaTepHanoB NpoTokoi oT 27.11.2025 Ne68.

Pabouast mporpamma oj00peHa Ha 3aceIaHUU
Kadenpa matemaruku u ecrecrBo3Hanusi (HoBorpouukmii puauan)

IIpotokon ot 11.03.2026 r., Ne3.

PykoBomgutens nonpasaenenus [IBanésa AnHa BukropoBHa.



1. HEJIX OCBOEHUSA

1.1| ens: oBlageHne KOMILIEKCOM 3HAHWH, yMEHU, HAaBBIKOB, HEOOXOMMBIX JIJIsl U3YYEHUS HA COBPEMEHHOM YPOBHE
€CTECTBEHHOHAYYHBIX, TYMaHUTapHBIX, 001eNpo(ecCHOHATBHBIX U CIICLHAIbHBIX AUCIUIINH.

1.2|3amaun xypca:

1.3| - mproOpeTeHne CUCTEMBI 3HAHUH - OHATHI, YTBEPKACHUH, IIPHEMOB U METOJIOB PacCyXICHUIT;

1.4]- TMPUBUTHEC HABBIKOB JIOTHYECKOI'O U aJITOPUTMUYCCKOTO MBIIIUICHUSA

1.5(- BBIpa6OTKa YMCHUA CaMOCTOATECIBHOI'O MMOCTPOCHUS MATEMATUICCKUX MO)ICJ'[GfI JJI pCHICHUS MPAKTUYCCKUX 3a4a4

2. MECTO B CTPYKTYPE OBPA3OBATEJIbHOM ITPOT'PAMMBI

biok OIT: B1.0

21 TpeboBanus k npensa]PnTenbnoi& NOJAr0TOBKe 00y4arouerocs:

2.2 Jucuuniaunbl (MOAYJIH) U PAKTHKH, 1J151 KOTOPBIX 0CBOEHUE JAHHOM IMCUMIJIMHBI (MOAYJIs1) HEOOXOAUMO KaK
npejuecTBylomee:

2.2.1 |IloaroroBka K mpomeaype 3amIuThl M 3aIINTa BEITYCKHOW KBATM(HUKAIIMOHHOMN padoTHI

2.2.2 | Xumu4ueckas TEXHOJIOTUS OJUMEPHBIX COSIMHEHUN

2.2.3 | MeToasl KOHTPOJIS M aHAJM3a BEIIECTB

2.2.4 | Metoasl 00pabOTKH SKCIIEPUMEHTAIBLHBIX TaHHBIX

2.2.5 | DxoHOMHKA

2.2.6 | KypcoBas HayuHO-HCCleoBaTenbcKas pabora (dacte 3)

2.2.7 | TepMomuHaMHKa 1 KHHETHKA METAIUTYPIHYECKHUX MPOLIECCOB

2.2.8 | ABTOMaTu3ays METaJUTyprudeckoro Iporu3BOACTBA

2.2.9 | ba3sl JaHHBIX

2.2.10 |IIporpammHasi HH)KEHEPHs

2.2.11 |IIpoexTHBIit MOAX0] B TEXHUKE

2.2.12 |MopgenupoBaHue HHPOPMAIUOHHEIX CHCTEM U CeTeH

2.2.13 | OxoHOMUKA U OpraHU3aLUs IPOMBIIUIEHHOCTH

2.2.14 |HayuHo-nccienoBarensckas pabora

3. PE3YJIbTATBI OBYYEHMUA 110 JUCHUIIVIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHU
KOMIIETEHIMAMH

YK-1: Cioco6eH ocymecTBISITh MOUCK, KpUTHYECKUI aHAJIN3 H CHHTe3 NH(POPMANHNH, YMEHHE AHAIH3NPOBATH MPOIECCHI U
CHCTEMBI C HCMOJIb30BAHHEM COOTBETCTBYIOIIHUX AHAIMTHYECKHX, BLIYNCIUTEIBHBIX H IKCIEPUMEHTAIBLHBIX METO/I0B,
NMPUMEHSITh CHCTEMHBIH MOIXO0/1 ISl pellieHHs MOCTABJIEHHBIX 3a1a4

3HaThb:

VK-1-31 - paznuyHbie MaT Cpebl AJIs PEIICHUS MATEMAaTUYECKUX 3a]1aY;

OIIK-2: Cnocof0eH MCI0JIB30BATH MaTeMaTHYecKue, (puznueckune, GuU3nKo-XUMHYECKHE, XMMHYeCKHE MeTO/Ibl, IPUMEHATH
3HaHUs QYHIAMEHTAJIBHBIX HAYK JIsl PelleHHus 3a1a4 NPo(decCHOHAIbHOM eI TeTbHOCTH

3HaTh:

OIIK-2-31 - Teoputo npenenos;

OITK-2-32 - ocHOBBI Au(PepeHINATEHOIO U HHTETPATLHOTO HCUHCIICHHST;

OIIK-2-33 - Teopuro psaoB u nuddepeHIHaNTbHbIX YpaBHEHUH.

YK-1: Cnioco0eH ocylecTBISITh IOMCK, KpUTHYCCKUH aHAJIHM3 M CUHTe3 HHQOpMaluH, yMEeHHE AaHAJIM3UPOBAThL IPOLECCHI U
CHCTeMBI C HCII0JIb30BAHMEM COOTBETCTBYIOIINX AHAJTUTHYECKUX, BLIYMCIHTEIbHBIX H IKCIIEPHMEHTAIbHBIX METO/10B,
NPUMEHSITh CHCTEMHBIIi IOAXO0/ /ISl PelieHUs] IOCTaBJIeHHBIX 32124

YMmerhb:

VK-1-V1 - ucnionp30BaTh MaTeMaTHUECKUE CPEBI IS PELLICHNUST MATEeMaTHUECKUX 3a/1a4

OIIK-2: Cnioco0eH HCI0JIB30BATH MaTeMaTHYeCKUe, puznyeckne, PU3NKO-XUMHYECKHE, XUMMHUYECKHE METO/Ibl, IPUMEHATH
3HaHuA GyHIAMEeHTAIbHBIX HAYK A5 pPellleHus 3a1a4 NpodecCHOHAIbHOM JeATeJbHOCTH

YMmeTh:

OIIK-2-VY1 pemarh TUIIOBbIE MAaTEMaTHIECKUE 33[a4H

OIIK-2-V2 pemats npukiaHble 3a/1a4H ¢ TOMOIIBIO MATEMAaTUYECKIX METO/IOB




YK-1: CnocodeH ocymecTBIATH NMOUCK, KPUTHYECKHIT aHAJIN3 U CHHTe3 nHopMaun, yMeHUe aHAJTU3HPOBATH MPOIECCHI U

CHCTEMBbI C UCMTOJIB30BAHUEM COOTBCTCTBYIOIUX AHAJTUTHICCKUX, BBIYHCIUTEJIbHBIX U IKCIEPUMECHTAJBHBIX ME€TO10B,

NPUMCHATH CHCTEMHBIH MOAX0/ AJIs pelieHud NMOCTAaBJICHHBIX 3a/1a4

Bnapers:
VYK-1-B1 - HaBbIKaMH UCTIOIF30BAHUST KOMMYHHUKATHUBHBIX TUIATGOPM IS TIPOIIECCOB Mepeaadn, 00pabOTKH U HHTEPIPETAINN
uH(popmarm
4. CTPYKTYPA U COAEPKAHUE
Kox HaumenoBanue pasaenoB u | Cemectp | YacoB | ®opmupyemsle | Jluteparypa | Ilpumeuanne KM Beinoan
3aHATHA TeM /BHJ 3aHATHS/ / Kypc HHIUKATOPBI H JJI. sieMble
KOMIeTeHI Uil pecypcbl padoTsI
Pasnen 1. Beenenue B
MaTeMaTH4YeCKHuii aHaIu3

1.1 [Ipenen uncnosoit 1 2 VK-1-31 VK-1- JI1.6
MOCIIEI0BATEIHHOCTH. Vi1 JI1.9J12.1J13.
IMonsTne QyHKINHN U ee 4 J13.6
npenena. TeopeMsl o 212233524
npezenax (pyHKIHH. 25
BeckoneuHo OobIIme,
6eckoHeYHO Mable (DYHKIHN
1 uX cBoiicTBa /Jlek/

1.2 Bropoii 3ameuarenbHbIH 1 2 VK-1-31 VK-1- JI1.8J12.1
MpeNENT MAaTEMaTHIECKOTO Vi1 2.2
aHanu3a. HerpepbsiBHOCTH J12.3J13.4
(hyHKIMU B TOUKE. JI3.6
Kiaccuduxanus Touek 213253
paspsiBa /Jlex/

1.3 MHo:xecTBa, onepanuyu Haj 1 5 VK-1-31 VK-1- JI1.6 JI1.8
HUMU. HHUCIIOBBIC Vi JI1.9
MOCJIEIOBTEILHOCTH, UX JI1.10J12.1
CBOMCTBA W ICUCTBUS Ha JI2.2J13.4
uHumu /Cp/ J3.6

212233

1.4 Uucnosast 1 5 YK-1-31 VK-1- | JI1.10J12.1J13
MOCIIEI0BATEIBHOCTb. Vi1 .6
IMpenen uncnoBoit 313233
MOCJIE0BATENILHOCTH.

IMonsTne QyHKINH U ee
cBoiicTBa, rpaduku /Cp/

1.5 Bropoii 3ameuarenbHbIi 1 4 VK-1-31 YK-1- JI1.9J12.1
mpeaen MaTeMaTHYecKoro Vi 2.2
ananmusa. /Cp/ J12.3J13.4

JI3.6
212233

1.6 HemnpepsiBHOCTS (DyHKITNH B 1 5 VK-1-31 YK-1- JI1.6 JI1.8
Touke. Knaccudukanus Touek V1 OIIK-2-31 JI1.9J12.1
paspsiBa. beckoHeuHo marbie, OIIK-2-32 JI2.2J13.4
OeckoHeuHO OoTbIIue J3.6
¢yukiuu. /Cp/ 313233

1.7 Ipenen GyHKIHH. 1 2 VK-1-31 YK-1- J1.7 P1
beckoneuno Masbie u Vi1 JI1.10J12.1J13
OeckoHEeYHO OoTbIIue .6
(ynkuuun. PackpoiTe 212233524
HEONPEeNEIEHHOCTEN BUIa 25
oo/oo 1 0/0. TexHuka
BBIUUCIICHHS MTPEIEIIOB.

CpaBHeHue 0ECKOHEUHO
Maubix /TIp/

1.8 CpaBHeHHE OECKOHEYHO 1 4 VK-1-31 VK-1- J1.3

Maisix /Cp/ V1 JI1.7J12.1
2.2
J12.4J13.6

010233




1.9 Bropoii 3ameuaTenbHblil VK-1-31 J1.7
npenen. TexHuka JI1.10J12.1
BEIYHCIIeHNA Ipenenos /Cp/ J12.4J13.6

313233

1.10 | HccnenoBanue HpyHKIUH Ha YK-1-31 YK-1- JI1.10J12.1

HenpepbiBHOCTD /Cp/ Vi1 J12.2J13.6
313233 54
25

1.11  |IToctpoenue rpaduxoB VK-1-31 OIIK- JI1.8 JI1.9
(hyHKUMH ¢ TOMOLIbIO 2-31 OIIK-2-32 | JI1.10J12.1J13
TeOMETPHYCCKUX .6
npeobpasoBanuii /Cp/ 313233

1.12 | HempepbIBHOCTb Ha VK-1-31 OIIK- J1.8
MHOXecTBe. PaBHOMepHast 2-31 OIIK-2-32 JI1.9J12.1
HenpepbIBHOCTD /Cp/ J12.3J13.4

J3.6
213233

1.13 | BrinonHeHue KOHTPOIBHON VK-1-31 YK-1- JI2.1J13.6 KM1,K P1
pabotsr Ne 1 /Cp/ v 313233 Ml
Paznen 2.

Juddepenunannuoe
HcyucaeHne GyHKIuu
O/THOM MepeMeHHOM

2.1 OrnpenesnieHre MpOU3BOAHOM, VK-1-31 VK-1- JI1.5J11.6
e€ reoMeTpUIeCcKuil u Vi JI1.8 J11.9
(buznvecKuit CMBICT. JI1.10J12.1
[TpaBuna JI2.2J13.5
nmuddepeHInpoBaHUs. JI13.6
Tabuma npoM3BOAHBIX 012233 54
CIIOXHBIX (pyHKIwH /Jlex/ 95

2.2 [IpousBoaHbIe U VYK-1-31 OIIK- JI1.5 J11.6
TG hepeHIraTbl BHICIINX 2-32 OIIK-2- JI1.8
TTOPSIKOB. Vi JI1.9J12.1
Juddepernupopanue JI2.2J13.3
(yHKIMH, 3a1aHHBIX JI3.6
napamerpudecku. IIpasuio 012233
Jlommrans-beprymnmm /Jlex/

2.3 [Monsitue nuddepennuana VYK-1-31 YK-1- JI1.5 J11.6
(ynkuuu, ero Vi JI1.8
reOMETPUYECKUI CMBICIT. JI1.9J12.1
Jlorapugmrraeckoe J12.2J13.3
nudpepeHIMpoBaHKE, JI3.6
MIPOU3BOIHBIC 1 213253
nddepeHnnans! BRICIIIIX
nopsakos /Cp/

2.4 [IpousBoanas ¢pyHKUIMH, e€ VYK-1-31 YK-1- JI1.5 J11.6
TE€OMETPUYECKUI U Vi JI1.7J12.1J13.
(u3mgecKuii CMBICT. 6 JI3.7
YpaBHeHHE KacaTeIbHON U 01323354
Hopmanu /Cp/ 25

2.5 [Tapamerpuyeckoe 3agaHue VK-1-31 VK-1- J.5
¢$byHKIMN U e€ V1 JI1.6J12.1
nmuddepernmpoBanme. JI2.2J13.3
OCHOBHBIE TEOPEMEBI O J13.6
T GepeHITIPYEMBIX 212233
¢ynkmuax. [Ipasmio
Jlonurans-bepuyiu.
®dopmyna Teitnopa /Cp/

2.6 HccnenoBanue GyHKITUI VK-1-31 VK-1- JI1.5J11.6 P1
cpencTBaMu V1 OIIK-2-31 JI1.8
g depeHInaIbHOTO OIIK-2-33 JI1.9J12.1
WCYUHMCIIEHUS U TIOCTPOECHUE JI2.2J13.5
rpaduxoB /TIp/ JI3.6

010233




2.7 [IpousBoaHbIe U VYK-1-31 YK-1- JI1.5 J11.6
b hepeHIraTbl BHICIINX Vi1 JI1.7J12.1
nopsakoB. /Cp/ J12.2J13.6

01323354
35

2.8 IMpousBoanas GpyHKIUH, VK-1-31 VK-1- JI1.5 J11.6
33/IaHHOM MapaMeTPUUCEKH. Vi1 JI1.10J12.1
Jlorapugmrraeckoe JI2.2J13.6
nuddepenunpoanue /Cp/ J3.7

313233
2.9 IIpaBuno Jlonurans. VK-1-31 VK-1- JI2.1J13.6
®Dopmyma Teitmopa /Cp/ Vv1 34 35
2.10  |I'moGanbHBII SKCTpEMyM VK-1-31 VK-1- JI1.5 JI1.6
(yHKIMU. ACUMIITOTHI v JI1.10J12.1J13
¢dyuxmun /Cp/ .6 J13.7
313233
2.11 UccnenoBanne GyHKIUH, VK-1-31 YK-1- JI1.7
noctpoenue rpapukos /Cp/ v JI1.10J12.1J13
.6 J13.7
31323354
25
2.12  |T'eomerpuueckue u VK-1-31 YK-1- JI1.5 JI1.8
MEXaHHYECKUE TPUITOKECHHS V1 OIIK-2-32 JI1.9J12.1
nponsBoaHoi /Cp/ OIIK-2-Y1 JI2.2J13.5
J3.6
313233
2.13 | BelrosHeHUE KOHTPOIBHON VK-1-31 VK-1- JI1.5J12.1 KMI1,K P1
paboter Ne 1 /Cp/ V1 OIIK-2-32 JI2.2J13.6 M1
OIIK-2-Y1 313233
Pazpgea 3.
JAuddepennuanbHoe
HcYHucIeHne QyHKIMU
HECKOJIBKHX IepeMeHHBIX

3.1 [Mousitne QyHKIMN VK-1-V1 JI1.5J12.1
HECKOJIbKUX MEePEMEHHBIX. JI2.2J13.6
[Ipenen u HeNMpepbIBHOCTH 2132053 54
(DYHKITMH HECKOITBKUX 35
repeMeHHbIX. YacTHbIE
MPOU3BOJHBIC (DYHKIIUU
HECKOJIBKHX MePEeMEHHBIX.

Texnuka
nuddepeHINpOBaHUS
(YHKIIMH HECKOIBKUX
nepemeHHBIX /T1p/

3.2 [Ipenen u HenmpepbIBHOCTH YK-1-31 JI1.4 J11.8
(DyHKITMN HECKOJIBKUX JI1.9J12.1
NepeMeHHbIX. YacTHbIC J2.2J13.1
TIPON3BOJHEIEC (DYHKIINU JI3.6
HECKOJIBKHX MePEMEHHBIX. 313233
Juddepenunpopanue
(YHKIIMH HECKOIBKUX
nepemeHHBIX. /Cp/

33 I'panuenT u npousBoaHas 1o VK-1-V1 JI1.5 P1
HaTpaBJICHUIO BEKTOPA. JI1.10J12.1
DKCTpeMyMbl (PYHKIMH ABYX JI2.2J13.5
nepeMeHHBIX /T1p/ JI3.6

01323334
25

34 [Ipon3BoaHbBIE CIIOKHBIX YK-1-31 JI1.4J12.1
¢ynxmui. Auddepenmman J12.2J13.1
(hyHKITMN HECKOJIBKUX J3.6
nepeMeHHbIX. [Ipon3BoaHas 212233

TI0 HanpaBJeHUIO. [ pasueHT.
YacTHble IPOU3BOHBIE U
nudepeHranbl BHICIINX
nopsiikoB /Cp/




3.5 OKCTpeMyMsbI (QYHKITHH IBYX 6 VK-1-31 YK-1- JI1.9J12.1
MepeMEHHBIX (YCIOBHBIN U Vi JI2.2J13.1
Oe3ycioBHbII) Hanbompmee J3.6
Y HaUMeHbIIIee 3HAYCHUS 313233
¢ynxuuu. /Cp/

3.6 KommuiexcHble uncna . 8 VK-1-V1 JI1.5 JI1.8
Ornepanu HaJl HUMU, JI1.9J12.1
reoMeTpudeckas JI2.2J13.6
uHTepnpetanus. [lonstue 212233
(hYHKIIMH KOMITIEKCHOTO
nepemeHHoro /Cp/

3.7 [IpumeHeHne KOMIUIEKCHBIX 8 YK-1-V1 JI2.1J13.6
YHCeN K PELICHUI0
mpUKIanHbIX 3ama4d /Cp/

3.8 [Ipumenenue 2 YK-1-V1 JI1.4J12.1
muddepennnana B JI2.2J13.6
IpUOTHKEHHBIX 213233
BbruucieHusx /Cp/

3.9 BrlmonHEHHE KOHTPOJIBHOM 4 JI2.1J13.6 KM1
paboter Ne 1 /Cp/

3.10 | DOx3amen /Cp/ 13 JI2.1J13.6 KM1
Pasnen 4. UnTerpanbHoe
ucyucjienue GyHKuuu
O/THOM mepeMeHHOM

4.1 [ToHsTHE IEPBOOOPA3HON U 2 YK-1-V1 JI.5 J11.8
HEONPEEICHHOIO UHTErpaja JI1.9J12.1
1 ux cBoiicTa. Tabmuma JI2.2J13.2
uHTerpanoB. OCHOBHbBIE J13.6
METOJIbl HHTETPUPOBAHUS 2132053 54
(YHKIIH OHOM TTepeMEeHHOI 95
(HemocpenCcTBeHHOE
WMHTErpUPOBaHKE, 3aMEHA
[IEPEMEHHOI,

WHTETPUPOBAHUE 110
yactsm) /Jlex/

4.2 TexHuka BEIYUCICHUS 6 JI1.5 P2
HEONPEIEIEHHbIX JI1.10J12.1J13
unaTterpanos. /Ilp/ SJT13.6

213233

43 WuTerpupoBanre HEKOTOPHIX 4 VK-1-V1 JI1.8
TPUTOHOMETPUUYECKUX JI1.9J12.1
BBIpa)KEHUM. YHUBEpCaJbHas JI2.2J13.2
TPUTOHOMETPUYECKAS JI3.6
noactanoBka /Cp/ 2139233

4.4 WHTerpupoBanne HEKOTOPBIX 4 VK-1-V1 JI1.8
UppalntOHaIbHBIX JI1.9J12.1J13.
BeIpaxxeHui. /Cp/ 2J13.6

313233

4.5 Brruncnenue nHTErpanoB ot 6 YK-1-V1 JI1.8
HppalnoHaIbHbIX JI1.9J12.1J13.
BBIPa>KEHUH € IIOMOIIBIO 6
MOJICTaHOBOK Jiinepa. 21525354
WnTeprans! ot 25
TG epeHITNaTbHBIX
6unomos /Cp/

4.6 OnpeneneHHblii HHTErpall. 2 VK-1-V1 JI1.8
®opmyna HeroToHa- JI1.9J12.1J13.
Jletionmmna. Hexotopsie 2J13.6
¢usnueckue u 3103233

reOMETPHYECKHE
MIPUITOKEHUSI OMPEAETICHHOTO
uHTerpana /Jlex/




4.7 OmnpeeneH bl HHTErpal U VK-1-V1 JI1.8J12.1J13.
ero cBoicTBa. OLeHKH 6
HHTETpaoB, popMyna 0109233
Herotona-Jleribanna. 3ameHa
MIEpEMEHHON U
WHTETPUPOBAHKE TI0 YaCTSIM B
OIpeICTICHHOM
unrerpane. /Cp/

4.8 l'eomerpuueckue (mmonians, JI1.5 J11.7 P2
JUTHHA TyTH, 00beM) U JI1.10J12.1J13
(hu3MUeCcKre TPUITOKECHUS 2J13.6
onpeAeseHHOrO 212233
unterpana /Ilp/

4.9 Hexoropsle puznueckre u VK-1-31 VK-1- JI1.8
TEOMETPHUECKUE V1 JI1.9J12.1J13.
IIPUI0KEHUS OIPENEIEHHOIO 6
unrerpana /Cp/ 21323354

25
4.10 | HecoOcTBeHHbIC HHTETPAITBI | YK-1-V1 JI1.5
u Il pona /Cp/ JI1.9J12.1
J12.2J13.6
21323354
25

4.11 TexHuka BEIYUCICHUS JIT1.5J12.1J13.
HECOOCTBEHHBIX 6
uHTerpanos /Cp/ 212233

4.12 | BeinosHeHHuEe KOHTPOJIbHOU YK-1-V1 JI.5J12.1J13. KM2
paboter Ne 2 /Cp/ 6

21223334
25
Paspen S.
Juddepenunaibubie
ypaBHeHHsI

5.1 Juddepenunanbusie OIIK-2-32 J1.3
YpaBHEHHS [IEPBOTO TOPSIIKA. OIIK-2-VY1 JI1.8J12.1
OCHOBHBIC TTOHSTHSA. OIIK-2-Y2 JI2.2J13.6
VpaBHeHus ¢ J3.9
pa3aemsIoImUMUCS 215253 54
MEPEMEHHBIMU, JTUHENHBIE 25
i ypaBHEHHS.

/Jex/

5.2 l'eometpuueckue u OI1K-2-32 J1.3
(busnyeckue 3a1auu, OIIK-2-33 JI1.8J12.1J13.
MIPUBOJISIINE K PEIICHUIO OIIK-2-Y2 6
nuddepeHnnaNTbHBIX 3103233
YpaBHEHHH IIEPBOTO
nopsinka /Cp/

53 Pemenne OIIK-2-32 J1.3 P2
UG pepeHInaTbHbIX OIIK-2-33 JI1.10J12.1J13
ypaBHEHHI TIEPBOTO MOPSAKA OIIK-2-Y2 .6J13.9
(ypaBHeHUs 213253
Pa3IeAIOIIMUCS
MePEeMEHHBIMHU, OJJTHOPOIHBIC,

JIMHEHBIC, ypaBHCHHS
bepnymm) /Tp/

5.4 YpaBHenus ¢ YK-1-V1 J1.3
pa3aeNsaoIUMUCs JI1.8J12.1
MIePEMECHHBIMH, OJTHOPOJIHBIC, J12.2J13.6
IIPUBOJSIIINE K J3.9
onmHOpOoAHBIM. /Cp/ 21223334

95




5.5 JIuneiinsie VK-1-V1 JI1.3 JI1.8
nuddepeHIraIbHbIe JI1.9J12.1
YpaBHEHHsI IEPBOTO MOPSAKA JI2.2J13.6
(metox beprynmm, MmeTox 313233
BapHUalMK IPOU3BOIbHON
MIOCTOSIHHOH) , ypaBHCHHE
bepnynnu, ypaBHeHuUs B
MOJTHBIX
nuddepennmanax. /Cp/

5.6 Pemrenue nud ypaBHeHHI OIIK-2-32 JI2.1J13.6 P2
BBICIINX MOPSIKOB OIIK-2-V1
(momyckaromux NOHIKEHHE OIIK-2-Y2
HOpSIKA, THHEIHBIC
OJTHOPOJHBIC H
HEOJHOPOTHBIE TU(

YpaBHEHHS BBICIIIUX
nopsinkoB) /TIp/

5.7 JuddepeHnnanbHbie OI1K-2-32 JI1.3 J11.8
YpaBHEHHSI BBICIIUX OIIK-2-33 JI1.9J12.1
MOPSIIKOB (OCHOBHBIE OIIK-2-Y2 JI2.2J13.6
noHsiTHs, Teopema Kormmn). JI3.9
VYpaBHeHUs, T0MyCKaoIue 0132323534
noHmxkeHue nopsaaxa. /Cp/ 25

5.8 JIuneiiHble OAHOPOAHBIE C OIIK-2-32 JI1.3 JI1.8
MMOCTOSTHHBIMHU OI1K-2-33 JI1.9J12.1
Kod(puImeHTaMu OIIK-2-Y2 JI2.2J13.2
nmuddepeHnnansHbIe JI3.6 JI3.9
ypaBHEHHS BBICIIHX 212233524
MTOPSITKOB. 25
DyHaaMeHTallbHasl CUCTEMA
pemrenuii. /Cp/

5.9 JIuneiiHbIe HEOJHOPOIIHEIE, C OI1K-2-32 JI1.8
MMOCTOSTHHBIMHU OIIK-2-33 JI1.9J12.1J13.
koo ueHTaMI OIIK-2-Y2 6 JI3.9
nmuddepeHnnansHbIe 2103233
YpaBHEHHS BBICIIUX
nopsakoB. /Cp/

5.10 |JIunelinbie, HEOMHOPOIHBIE C OIIK-2-33 JI1.8
MOCTOSAHHBIMU OIIK-2-Y2 JI1.9J12.1J13.
kod(hpueHTaMu 6
nuddepeHIraIbHbIC 2102233324
YpaBHEHUS BBICIINX 25
HOPSAIKOB ¢ 0COOOM MpaBon
qacThro. CHCTEMBI
nddepeHnnanTbHBIX
ypaBHeHu# /Cp/

5.11 | Juddeperunanbubie OIIK-2-32 JI2.1J13.6
ypaBHeHHs Diinepa. Kpaesbie OIIK-2-33 2132053 54
3a/1a4U B ClTy4dae JIMHEHHBIX OIIK-2-Y2 25
nuddepeHnnanTbHBIX
ypaBHeHwuii /Cp/

5.12 | Cucremsl OIIK-2-32 JI1.8J12.1J13.
TG hepeHITHaTbHBIX OITK-2-33 6
ypasHeHwmi /Cp/ OIIK-2-¥2 01323354

95

5.13 | BelmonHeHHe KOHTPOIbHON OIIK-2-31 JI2.1J13.5 KM2

paboter Ne 2 /Cp/ OITK-2-33 JI3.6 J13.9
OIIK-2-¥2 313233

Pasnen 6. Kpatnbie

HHTErpajbl

6.1 JIBoliHBIEC HHTETPAJIBI VK-1-V1 JI1.5 J11.8
(ompenenenue, JI1.9J12.1
FeOMETPUYECKUI CMBICII, JI2.2J13.1
YCIIOBHE CYLIECTBOBAHUS JI3.6
JIBOIHOTO MHTErpasa, 215253 54
cBoiicTBa) /JIex/ 25




6.2 3ameHa IepeMEHHBIX B VK-1-V1 J1.5 P2
JIBOITHOM MHTETrpaje u JI1.8J12.1
HEKOTOpHIe pr3nIeckue u JI2.2J13.1
reOMETPUYCEKUE J3.6
MIPUIIOKEHUS TBOUHBIX 21525354
unTterpaios /I1p/ 35

6.3 TpoiitHble UHTETPAIIBI OIIK-2-33 J1.5
(ompenienenye, BEIYMACICHUE, OIIK-2-VY1 JI1.8J12.1
3aMeHa MepeMEeHHOM, OIIK-2-Y2 J12.2J13.1
npuioxenus) /TIp/ JI3.6

313233

6.4 JIBoitHBIE HHTETPANBI, HX OIIK-2-33 JI1.10J12.1
CBOIICTBA U BbIYMCIICHHE. OIIK-2-VY1 J12.2713.1
U3menenue nopsjaka OIIK-2-Y2 JI3.6
uaTerpuposanus /Cp/ 010202354

25
6.5 3aMeHa epeMeHHOi B OIIK-2-33 J1.7
nBoiiHOM uHTerpaie /Cp/ OIIK-2-VY1 JI1.10J12.1
OIIK-2-Y2 J12.2J13.1
J3.6
213233

6.6 Tpoiinoii unrerpan. Texnuka OI1K-2-32 J1.7
BBIYHCIICHHS. 3aMeHa OIIK-2-VY1 JI1.10J12.1J13
HEPEMEHHON B TPOUHOM 1J13.6
unrerpane. /Cp/ 013233

6.7 [TpunosxeHus: KpaTHBIX OI1K-2-33 J.7
nHTerpaios /Cp/ OITK-2-VY1 JI1.10J12.1J13

1 J13.6
2103233

6.8 Brinonnenue OIIK-2-33 JI1.5J12.1J13. KM2
KOHTPOJIBHOW paboThI No OIIK-2-VY1 6
2 /Cp/ OIIK-2-¥2 31323354

25
6.9 /3auérCO/ OIIK-2-32 JI2.1J13.6 KM2
OIlK-2-33 21323354
OIIK-2-VY1 3536
Pazgen 7. Iloaroroeka k
KOHTPOJbHBIM
MEpONPHATHIM H
BbINOJHSEMbIM padoTam

7.1 O0beM gacoB VK-1-31 VK-1- | JI1.2J12.1J13. KM2
CaMOCTOSITETIFHON paboTHI Ha Vv1 6
noaroroBky k KM /Cp/ 212233524

3536

7.2 O06beM yacoB VYK-1-31 VK-1- | JI1.2J12.1J13. P2
CaMOCTOSITENILHON paboTHI Ha Vi1 6
noarotroBky k BP /Cp/ 212233524

3536
Paznen 8. KpuBosiuneiinsiii
M MIOBEPXHOCTHBII
HHTErpajbl

8.1 KpuBonuuelHsiit HHTErpan VK-1-V1 J1.4
MIEPBOTO ¥ BTOPOT'O pojia JI1.8J12.1J13.
(ompenienenye, BEIYUACICHUE, 5J13.6
(usmueckuil cMbICT). 01323334
®dopmyna I'puna /Jlex/ 25

8.2 [ToBepXHOCTHBIE HHTETPAJIBI YK-1-V1 JI1.4J12.1J13.
(ompenenenune, GU3HICCKUH 57J13.6
CMBICIT ¥ BBIYUCIICHHE 21223334
MOBEPXHOCTHBIX HHTETPAJIOB 35

1-ro u 2-ro poxga). Dopmybl
OcTporpajackoro,
Crokca /Jlex/




8.3 COOTHOIICHUS MEXKILY VK-1-V1 JI1.4
Pa3NUYHBIMU JI1.8J12.1J13.
XapaKTePUCTHKAMHU 6
CKaJIPHBIX U BEKTOPHBIX 21223334
nonei /Cp/ 25

8.4 TexHuKa BHIYUCICHUS VK-1-V1 J1.4 P3
KPUBOJIMHEHHBIX JI1.10J12.1J13
unaTerpanos /Ilp/ .6

213233

8.5 TexHHUKa BBIYUCTICHUS VK-1-V1 JI1.4J12.1J13. P3
KPUBOJIMHEIHBIX U 6
MOBEPXHOCTHBIX 012233 54
unTerpanos /I1p/ 95

8.6 CkamnsipHbie 1 BEKTOPHBIE VK-1-V1 JI1.8J12.1J13.
nonst. ['paguent /Cp/ 6

313233 54
95

8.7 CrienanbHbIE BUIBI VK-1-V1 J1.4
BEKTOPHBIX IOJICH JI1.8J12.1J13.
(moTreHnmansHOE, 6
COJIEHOU/AJIHHOE, D152 93 D4
Jlanumacoso) /Cp/ 35

8.8 [Tpunoxenus OIIK-2-32 JI1.2J12.1J13.
KPUBOJIMHEIHBIX U OIIK-2-33 6
MTOBEPXHOCTHBIX OIIK-2-V1 212223 54
unTerpanos /Cp/ 25

8.9 BrlnomHeHNE KOHTPOJIBHOM OIIK-2-32 JI1.2J12.1J13. KM3
paboter Ne3 /Cp/ OITK-2-33 6

OIIK-2-VY1 023232435
Paznen 9. Paapl m ux
NpUMeHeHHe

9.1 YucnoBble psibl VK-1-V1 1.4
(cxomuMocCTh psifa; JI1.8J12.1J13.
a0COITIOTHASI U YCIIOBHAS 2 J13.6 JI3.8
CXOUMOCTb; IPU3HAKU 2152053
a0COJTIOTHON M YCIIOBHOM
CXOJIMMOCTH YUCIIOBBIX
psnoB /Jlex/

9.2 UccnenoBanue psnoB Ha VK-1-V1 JI1.4J12.1J13. P3
CXO/IUMOCTh 6 JI3.8
(3HAKOIOJIOXKUTEIIBHBIE U 0109233
3HaKOMEePEeMEHHbBIE
psaer) /Tp/

9.3 CTeneHHbIC pSbL. OIIK-2-33 JI1.4 J11.7 P3
Pasnoxenue GpyHKIMii B OIIK-2-VY1 JIT.10J12.1J13
CTEIEHHOH psf. Paabl .6JI3.8
Dypse /Tp/ 213233

9.4 OYHKIMOHATBHBIE PSABI VK-1-V1 OIIK | JI1.4J12.1J13.
(o6macTb CXOAMMOCTH; -2-33 OIIK-2- | 3JI3.6JI3.8
paBHOMEpHast V1 0109233
cxoaumocTts) /Cp/

9.5 Crenennsble psaasl. O6macTb VK-1-V1 OIIK J1.4
CXOJMMOCTH ¥ CBOICTBa -2-33 OIIK-2- | JI1.8J12.1J13.
cTeneHHbIX psiioB /Cp/ VY1 OIIK-2-Y2 4J13.6 JI3.8

212233

9.6 Paznoxenue QyHKIMH B ps VK-1-V1 J1.4
Teiinopa. [Ilpumenenue JI1.8J12.1J13.
CTEIEHHBIX PSOB. Psaabl 1J13.6
Dypse /Cp/ 313233

9.7 CxoauMocTh OIIK-2-VY1 J1.4 J11.7
(yHKIIMOHATBLHOTO psifa. OIIK-2-Y2 JI1.10J12.1J13
Crenennoii psg /Cp/ .6 JI3.8

0102393




9.8 IIpuMeHeHne CTENEeHHbIX 2 OIIK-2-33 1.4
psnos /Cp/ OIIK-2-VY1 JI1.10J12.1J13
OIIK-2-¥2 2J13.6J13.8
313233
9.9 Haxoxnenne cyMM 4CIoOBBIX 2 VK-1-V1 JI2.1J13.1
pamoB. /Cp/ JI3.6
313233
9.10 | Psuer @ypoe /Cp/ 2 YK-1-V1 J1.3
JI1.8J12.1J13.
6
2102233
9.11 |Huterpan @ypse /Cp/ 2 VK-1-V1 JI1.8J12.1J13.
6JI3.8
212233
9.12 | BeimomHeHUe KOHTPOIBHON 2 VK-1-V1 JI2.1J13.6 KM3
pa6oter 3 /Cp/ JI3.8
313233
9.13 /Ox3amen/ 2 VK-1-31 YK-1- JI2.1J13.6 KM3
v 212233524
35026
Pazgen 10. IloaroroBka k
KOHTPOJbHBIM
MepONpUsITUAM U
BBINOJIHSIEMBIM padoTam
10.1 | O6Gbem vacoB 2 YK-1-V1 JI1.2J12.1J13. KMm3
CaMOCTOSATENFHON paboTH Ha 6
noarotosky k KM /Cp/ 01323334
35026
10.2 | O0bem yacos 2 JI1.1J12.1J13. P3
CaMOCTOSTENIFHON paboTHI Ha 6
noarotosky k BP /Cp/ 01323334
3526
5. ®OHJ OHEHOYHBIX MATEPHUAJIOB
5.1. KoutpoabHble MeponpuaTHs (KOHTPOJIbHAasI padoTa, TeCT, KOJUIOKBUYM, 3K3aMeH M T.I), BONPOCHI s
CaMOCTOSITEJILHOI MOATOTOBKH
Kon KontponsHoe Tposepsenbie
KM MepompusITHE HHIMKATOPBL Bonpock! 11 TOATOTOBKU
KOMIIETeHIUH
KM1 Ox3ameH | cemectp | YK-1-V1;VK-1- 1. INonsTne MHOXecCTBA. Onepanuy Hal MHOXKECTBAMU.

31;0I1K-2-33;0I1K-
2-V1

IIpumepsl YUCIOBBIX MHOXKECTB (OTPE30K, HHTEPBAJI, [IOIyCErMCHT,
MOJTyHHTEPBAI)

2. JloHATHEe MHOXKECTB, OTPaHUUYCHHBIX CBEPXY, CHU3Y U
IIPOCTO OTPaHUYEHHBIX. [ PaHUIBI YHUCIIOBBIX MHOXKECTB.
3. IonsTHE YKCI0BOM MOCIENOBATENBLHOCTH, FEOMETPHUYECKOE

N300pakeHNE HIIEMEHTOB MOCIeA0BaTeNFHOCTH. [ToHsTHS
BO3pacTaroniel, yObIBaloIe 1 OrpaHNIeHHON ITOCTIeJOBAaTEIbHOCTEH.
JleficTBUS Hal MOCIIEI0BATEIbHOCTSIMU.

4. IonsTHe mpeaena Nocae10BaTeIbHOCTH, ETO
TEOMETPUUYECKUN CMBICIL.
5. TeopeMsl 0 npenennax CyMMbl, IPOU3BEICHUS U YACTHOIO

JABYX CXOOAIIUXCS MOCJIEI0BATEILHOCTEH. TCOpeMBI 0 IIEpeEXoaec K
npeacity B HCpaBCHCTBax.

6. [MousTHs OECKOHEYHO MalbIX U OECKOHEYHO OOIBITUX
IOCJIEJOBATEILHOCTEH U UX CBOMCTBA.

7. Bropoii 3amedarensHbIi penen.

8. INonsrne ynakmum. CroiicTBa GyHKINHA (4€THOCTB,
HEYETHOCTh, NEPUOAMYHOCTh, MOHOTOHHOCTH, OTPAaHHYEHHOCTB ).

9. DnemenTtaphbie GyHKIUH. CroxHas QyHKIUS.
I'umepOomnueckre QyHKIUH.

10. INonsTre npenena GyHKINN B TOUKE, HA , HA , HA U UX
TEOMETPUUYECKUI CMBICIL.

11. ITousaTHst 0eCKOHEYHO OOJIBIINX, OECKOHEYHO MaJIbIX

(yHKIMN 1 MX cBOHCTBA. Teopema o CBI3H OECKOHETHO OOJBIINX ¢




6eCKOHEYHO MAJIBIMU (DYHKITHSIMH.

12. TeopeMsl 0 mpezene CyMMBI, IIPOM3BEICHNUS, YaCTHOTO
(hyHKIHH.

13. Teopema o cBs3u MeXIy (QyHKIHEH, e€ mpenenoM u
06eCKOHEYHO MaJIoH.

14. [lepBelii 3amMeyaTeNbHbIN Mpeaed.

15. CpaBHeHne OeckoHeuHO MajbiX (GyHKui. Teopema o 3aMeHe

6eckoHEeYHO MabIX (DYHKIMH SKBUBAICHTHBIMH. Tabnuia
9KBHBAJICHTHBIX OECKOHEUHO MaJIbIX.

16. [NonsaTne HenmpeprIBHOCTH (QyHKINH B Touke. CBolicTBa
(yHKIMH, HEIPEPBIBHBIX HA OTPE3KeE.

17. [onsiTue Touek paszpriBa pyHkiuu. Knaccudukamus Touex
paspbIBa.

18. INonsTHE MPOU3BOMHON QYHKINH, €€ TeOMETPHIESCKUH 1

MEXaHUYECKHH CMBICI. YPaBHEHHUS KacaTeIbHON M HOPMAIH K rpauKy
(yHKIHN.

19. [MonsaTHe muddepeHnupyeMocTH GYHKIUU B TOUKE. YCIOBHE
muddepennupyemoctr. HenpepsiBHOCTS nuddepeHmpyemoit
(hyHKIMM.

20. TMousatue quddepennnana pynkimu. CBsazb quddepeHnnana c
nmpou3BoAHON. [eomeTprueckuii cMpIch aud dhepeHImana.
WuBapuanTHOCTH (hopMBl qu(depeniuana.

21. TeopeMsl 0 IPOM3BOIHOM CYMMBI, IPOU3BEACHHS H YACTHOTO BYX
muddepennnpyemsix ¢pyukmmit. [IponzBogHas caoxHOH QyHKITHH.
22. IIpon3BOAHBIE OCHOBHBIX JICMEHTAPHBIX (DYHKIHH: CTEIIEHHOMH,
TPUTOHOMETPHYECKHUX, TOKA3aTEIBHOM, JOrapu(pMUIECKOi, 00paTHBIX
TpHUroHOMeTpH4YecKuX. [Ipon3BoHbIC THIEPOOTNYECKIX ()yHKITHIH.
Jlorapupmuueckoe nuddepeHmpoBaHue.

23. IMpousBognble u 1udQepeHIraNbl BBICIINX TOPSIKOB.

24, JuddepennnpoBanue QyHKINH, 3aTaHHBIX
apaMeTpUYECKH.

25. Teopemsr o muddepernupyemsrx ¢pyuknusax ( Pepma, Poms,
Jlarpamka, Kot ) 1 1X reOMeTpUUECKUI CMBICI.

26. VYenoBust Bo3pacTaHus M yObIBaHUS (DYHKIUH Ha OTPE3KE

( HEOOXOMMMOE M TOCTATOYHOE ).

27. TouKH JIOKaJIBHOTO MaKCUMyMa 1 MUHUMYMa ()YHKIHH.

YenoBus CyIeCTBOBaHUS JIOKAIBHOTO SKCTpeMyMa (DYHKIUH
( HEOOXOMMOE M JOCTATOYHOE ).

28. BBITyKII0CTE ¥ BOTHYTOCTH Tpaduka (QyHKITHH.
JoctaTouHble YCIOBHS BBITYKIOCTH U BOTHYTOCTH.
29. Touku mepernba rpaduka GyHKIUU. YCIOBHS

CYIIIECTBOBAHHUS TOYEK IIepernoda

( He0OX0IMMOE B JOCTaTOYHOE).

30. AcuMnToThl rpaduka GYHKINU: BEpTUKATbHBIC, HAKIIOHHbIE
Y TOPU30HTAJIBHBIE.

31. YacTHble MPOU3BOIHbIC (DYHKIIMH HECKOJIBKHIX ITEPEMEHHBIX

32. IIpou3BoaHast CIOKHON (PYHKIIUH

33. Muddepennunan OGHIT

34. YactHble mpon3BoaHbIe U M depeHnnans! BRICIINX MTOPSIKOB

35. I'pagueHT 1 Npou3BOAHAs (DYHKIUHU 110 HANIPABIEHHIO BEKTOpa




KM2

Ok3ameH 2 ceMecTp

VK-1-Y1;011K-2-
32;011K-2-33

1. Chopmynupyiite onpeneneHue nepBooopasHon GyHKINHU U eé
CBOIICTBa.
2. ChopmynupyiiTe onpenercHne HeopeaeIeHHOTo HHTerpaa, ero
TEOMETPHUYECKUI CMBICI. 3alHIINTE ero 0003HAYECHHUE U MOSCHUTE,
BXOJISIIUE B €TO 3aMUCh MTapaMeTphL.
3. CopmynupyiiTe 1 3aMUIIATE CHMBOIMYECKH CBOHCTBA
HEOIIpeIeTICHHBIX HHTETPAJIOB.

3anmumuTe TabIHuIly OCHOBHBIX HEOIPEIEIICHHBIX HHTETPANIOB.
4. 3anumure GopMyITy HHTETPHPOBAHUS O YaCTIM IS
HEOIIPEIeTICHHOTO MHTETpaa.
5. ChopmynupyiiTe onpeneneHust MpaBUIbHOW U HEMTPaBUIBHOM
palMOHANIbHBIX IPOOEH.
6. Copmynupyiite TeopeMy 0 pa3lIoKCHUH IPABUIBLHON
panHoHAIBHON IPOOH Ha CYMMY NPOCTEHITHX IpOOeii.
7. CocTaBbTe QJITOPUTM MHTETPUPOBAHUS MIPOCTEHIIINX APOOEit
8. CocTaBbTe aNrOPUTM UHTETPUPOBAHHUS JPOOHO-PAIMOHATIBHBIX
(hyHKIHH.
9. CdopmynupyiiTe onpeeneHne onpeaeeHHOr0 HHTEerpaa,
€ro reoMeTpu4ecKuil 1 GU3NIECKUN CMBICTI.
10. ChopMymupyiiTe ¥ 3aUIIATE CHMBOIMYECKH CBOWCTRA
OIIpEeCIIEeHHBIX HHTETPAJIOB
11. Beraucnenue onpeaeeHHbIX HHTETPAJIOB C MTOMOIIBIO (hOPMYIIBI
Herorona — JleiiOnuna
12. Beraucenne miomany GUTypsl ¢ IIOMOIIBIO OIPEIEIICHHOTO
MHTeTrpana
13. YkaxxuTe crocoObl BEIYUCICHUS HHTETPaJioB OT MPOCTEHIINX
npoOeii Buaa

,
14. YxaxxuTe croco0 BBIYMCIECHUS HHTETpaia OT MpocTeimeit qpodu
BUJIA .

15. Ykaxxute croco0 BEYHCICHHUS HHTETpalia 0T IpoCcTeleit 1podn
BUZA .

16.Ykaxure criocod BBIUUCIEHHSI HEOIpeIe/IeHHOro HHTerpajia Buaa |,

17.Ykaxure crocod BEIYHCICHNS HEONPEIeIEHHOT0 MHTerpaia Biaa ,
18. YkaxuTe criocod BEIYMCICHUS] HEONPEEICHHOrO HHTErpaia Buja |,
19. YkaxunTe crioco0 BEIYUCICHUS HEOPEIeICHHBIX HHTETPAJIOB BU/IA,

20. YkaxxuTe crmoco0 BHIYHCIICHUS HEONPEISICHHBIX HHTETPAJIOB
BHIA ,
21. YkaxxuTe croco0 BEIYHCICHUS! HEOMpPeIeIeHHOTO HHTerpaia Buja ,

, -
22. ChopmynupyiTe IOHATHE ONPEICICHHOTO HHTETpaa, ero
TEeOMETPUUYECKUN CMBICIT

23. ChopmynupyiiTe cBOICTBa ONpeeNCHHOIO HHTErpaa, yKaKuTe
dbopmyny Herotona-JleiiOnura.

24. MeToabl MHTETPUPOBaHUS B OIIPEJEICHHOM UHTETpale.

25. CohopmynupyiiTe reOMEeTpUIECKHIl CMBICIT OIPEIEICHHOTO
UHTerpana

26. YKaxxuTe reoMeTpHUIECKUe IPUIIOKEHHS ONIPENIEIEHHOIO HHTErpaa.
27. YkaxunTe (HU3MUECKUE IPUIIOKECHUS ONPEAETICHHOTO HHTETpaa.

28. ChopmynupyiiTe HOHATHSI HECOOCTBEHHOTO HHTErpasia MepBOro u
BTOPOTI'0 TUIIOB, CIOCOO BBIYMCIICHHS TAKUX WHTETPAJIOB.

29. ChopMmynupyiiTe TOHATHE TBOHHOTO HHTETPAIIA, €T0
TEOMETPUUYECKUI CMBICII.

30. Ykaxxute BubI obsacTell npaBuibHOW B HanpasiieHnn oc OX u
MpaBUWIbHOW B HanpasieHuH ocd OY 1 GOopMyJIbI ITepexoa oOT
JIBOITHOTO MHTETpaja K IOBTOPHOMY.

31. ®duzuyeckue ¥ TeOMETPUUECKUE MPUIIOKEHHUS IBOMHOIO MHTETpaa.
32. 3ameHa mepeMeHHbBIX B IBOMHOM MHTerpaie. SIkoouan nepexosa.
33. Ilepexoa B ABOMHOM HHTETpae B IOJIIPHYIO CUCTEMY KOOPAUHAT.
Dopmynsl nepexoaa, SIxkoduaH.

34. TlonsTue TpoitHoro uHTerpana. Ilepexos oT TpoOHOTrO MHTErpala K
MIOBTOPHOMY.

35. IIpunoxeHus TPOUHOIO HHTErpaa.

36. [lonarue nuddepeHINanbHOTO ypaBHEHHsI, 00ILEro peueHus,




pemienus 3anaun Komn.

37. JuddepeHunanbHoe ypaBHEHHE € pa3JeisIOIUMUCS TIEPEMEHHBIMU
38. Jluneitabie nuddepeHnranbHbe ypaBHEHHS TIEPBOTO ITOPSIIKA.

39. YpaBuenue bepnyin.

40. OHOpOAHBIE YPaBHEHUS MEPBOTO MOPSIIKA.

41. Juddepennmanbablie ypaBHEHHS IIEPBOTO IOPSIKA, IPUBOJISIIHECS
K OTHOPOJHBIM.

42. lucdepeHnnanbHble ypaBHEHHUS BEICIINX TOPSAKOB, TOMYCKAIOIIHIE
MOHIKEHUE NOPSAIKa.

43. O6m1as Teopus IMHEHHBIX YpaBHEHUH BRICIINX MOPSIKOB. MxX
CBOMCTBA.

44. Onpenenutens BpoHckoro.

45. Teopema 06 0o01IEM pelIeHNH JINHEHHOTO HEOAHOPOIHOTO
YpaBHEHHS BBICIIIETO ITOPSIIKA.

46. Jluneitnsle oqHOpOAHBIE qU(depeHnnanTbHbIe YPaBHEHUS C
HOCTOSTHHBIMU KO3((QUIIMEHTaMH BBICILIMX TIOPSIIKOB.

47. JInnetinsle nu¢depeHIaIbHbIe YPaBHEHHS BBICIINX ITOPSIIKOB C
MOCTOSIHHBIMU KO3 PHUIIMEHTaMU. ¢ 0COOOH MpaBoil YacThIO BUAA

48. Jluneitnble qudQepeHnrnanbHble YpaBHEHUS BBICIIUX TOPSIKOB C
MOCTOSTHHBIMU KO3(HUIMEeHTaMH. ¢ 0c000} paBoii YacThio BUIA

49. CucreMs! 0OBIKHOBEHHBIX TH(dhepeHnnanbHbIX ypaBHEHIH

KM3

Ox3aMeH 3 ceMecTp

VK-1-Y1;01I1K-2-
33;011K-2-32

OCHOBHBIE TIOHATHS /IS YHCIIOBBIX PSAIOB.
Heo0xoaumplil mpu3HaK CXOAMMOCTH psa.

CBoiicTBa YHCIIOBBIX PSIIOB.

Ipu3Haku cpaBHEHHS B OOBIYHON (hopMme.

INpu3Hax cpaBHEHUS B IpeIEIBHON hopme.

[Tpuznak [anamb6epa.

Ipusnak Komwm B 00b19HOMN (hopme.

IMpu3nax Komw B mHTETpansHoi Gopme.

JlocTaTouHble IPU3HAKU CXOJMMOCTH 3HAKOIIEPEMEHHBIX
psnoB (/IBe Teopemsr).

A AR i e

10. OneHka ocTaTKa 3HaKOIIEPEMEHHOTO psijia.

11. Ionstre o GpynxuuonansHOM page. O6IacTh CXOAUMOCTH.
12. Omnpenenenue cTeneHHOro psaa. MHTepBan u paguyc
cxomumocTH. Teopema AGes.

13. Psansl o cTeneHsaM pasHOCTH .

14. Paznoxenue QyHkmu B cteneHHol psf. [1aTh
3aMeuaTeIbHBIX Pa3I0KEeHNH.

15. KpuBonunelnsiil uaTerpan 1 pona, ero BeIYMCICHUE.

16. IIpunoxxeHus KpUBOIUHEHHOrO HHTErpana 1 poaa.

17. KpuBonuHeliHbIi HHTETpal BTOPOro pojia, €r0 BBIYUCICHHUE.
18. [IpunoxeHus: KPUBOIUHEHHOrO HHTErpana 2 poja.

19. IToBepXHOCTHBIN MHTEIPAJ IEPBOTO POJIA, BHIYUCICHUE, €TI0
TPUIIOKEHUS.

20. IToBepXHOCTHBIN HHTETPANl BTOPOrO POJa, BBIYUCIEHHUE,
TPYITOKCHUS.

21. COOTHOIIEHHUS MEXAY Pa3THIHBIMU XapaKTePHCTHKAMH

CKaJSIPHBIX M BeKTOpHbIX noneit (Teopema Octporpaackoro-Taycca,
Teopema Crokca).

5.2. IlepeyeHnb padoT, BbINOJHSIE

MbIX o gucuumnHe (Kypcosast padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u T1.11.)

Kon
paboTsI

HazBanue
paboTsI

IIpoBepsemsie
UHIUKATOPEI

KOMITETCHIIUM

Coneprxanue pabOThI




P1

KonTponbnas
pabora Nel

VYK-1-V1;VK-1-
B1;0I1K-2-Y1;0IIK
-2-Y2

1. ITonsATHE TOCTIENOBATENBHOCTH, MIPEET MOCIEA0BATEIBHOCTI

2. [TousTHe HyHKINH, €€ CBOMCTBA

3. IIpenen ¢ynkmun. ['eoMeTprdeckuii CMBICT Tpeena

4. IlepBblil U BTOPOH 3aMeYaTeNIbHbIE IPEAEIbl MATEMATUYECKOTO
aHanIMu3a

5. CpaBHEeHHE OECKOHEYHO MaJIbIX

6. TexHMKa BEIYHCIICHAS TIPEETIoB (yCTpaHEeHHe HeonpeneaeHHoCTe )
7. IlonaTHe NTpON3BOAHON (PYHKIIUH, TeOMETPUUSCKUIN U (PU3UIECKUH
CMBICIT

8. IpaBuia nuddepeHpoBanus, TabIHIIa TIPOU3BOIHBIX CIIOKHBIX
¢byHKINH

9. Jlorapudmuyeckoe quddepeHurpoBaHme

10. [Ipon3BonHas GpyHKIMN, 33JlaHHOH ITapaMETPHUICCKH

11. Auddepennman pyHKIMN

12. IpousBoansle u Aud hepeHIHaIbl BEICIINX TOPSAAKOB

13. ®opmymna Teitnopa, npasumno Jlonurans

14. IlpuMeHeHNE IPON3BOJHON K HCCIIEIOBAaHHIO (QYHKINIHA,
HocTpoeHue rpadukos

15. YacTHble TPOU3BOIHBIE (PYHKIIMH HECKOJIBKUX MEPEMEHHBIX

16. [Ipou3BogHAs CIOKHON (DYHKITUH

17. Auddepenmman GHIT

18. YacTtHble mpon3BogHbIE U AU (EepeHIINATIBI BEICHINX HOPSAIKOB
19. I'papuenT u npousBoHas QPyHKINH IO HAIIPaBICHUIO BEKTOPA
20. DKCTpeMyMbI (PYHKITUH HECKOIBKHUX MEPEMEHHBIX

P2

KonTponbhas
pabota Ne2

VK-1-V1;VK-1-
B1;0I1K-2-Y1;0IIK
-2-Y2

1. IlonsiTHE HEONPEAETIEHHOIO UHTETPaja U €ro CBOicTBa

2. Tabnuua UHTETPAIOB

3. MeTonbl HHTETPUPOBAHUS

4. NHaTerpupoBaHue IpoOHO-paliOHATBHBIX (OyHKITHIA

5. aTerpupoBanne TPUTOHOMETPHIECKUX W HPPAITMOHAIBHBIX
BBIPAKEHUI

6. ®opmyna Helorona-JleiOHua

7. Ilpuno>xeHust ONpeIeeHHbIX HHTETPAJIOB

8. IlonsTe nuddepeHIInansHOro ypaBHeHUS.

9. Pewenue muddepenHimanbHBIX ypaBHEHUIT IEPBOro HOpPsIIKa.
10. [ToHsATHE MU}. ypaBHEHUS BBICIIAX MOPSIAKOB. METOMBI X PELICHUS
11. Ilonarue nBoMHOroO HHTErpana. MismMenenue nopsuka
UHTETPUPOBAHUS

12. TloHsiTHE TPOIHOTO UHTETrpaIa.

13. TexHuKa BBIYUCIICHUS KPATHBIX UHTErPAJIOB.

14. IlpunoxeHus KpaTHBIX HHTETPAIOB

P3

Konrtponpnas
pabota Ne3

VK-1-Y1;YK-1-
B1;0ITK-2-V1;0ITK
2-V2

1. [loHsiTUs KpUBOJIMHENHHOTO UHTErpaja 1 U BTOporo poja

2. TexHUKa BBIYUCIIEHNS] KPUBOJIMHENHBIX MHTETPAIOB

3. [loHsTHS TOBEPXHOCTHBIX HHTETpajioB 1 u 2 pona

4. TexHUKa BBIYUCIICHHS] IOBEPXHOCTHBIX UHTEIPAIIOB

5. Teopembl BEKTOPHOTO aHAJIN3a

6. IToHATHE 3HAKOMOIOXKUTEIBHOTO PslIa, ET0 CX0AUMOCTh. ITpu3Haku
CXOJIUMOCTH 3HAKOIIOJIOKUTEIbHBIX PAJIOB

7. IlonsiTHE 3HAKOYEpEAYIOIIErocs paaa. AGCONIOTHAS U yCIOBHAs
cxonumocTh. [TpusHak JleitOHuIIa

8. dyHKIMoHANBHEIH psia. O6IacTh CXOAUMOCTH CTETIIEHHOTO psijia.
9. Psanp1 Oypee

5.3. OuneHoyHbIe MaTepuaJibl, HCNOJb3YyEeMbI€ JISl IK3aMEHa (6I/IJ16T]>I, TECThI H T.l'l.)

MHWHUCTEPCTBO HAYKU U BBICHIETI'O OFPA3OBAHU S POCCUNCKOU ®EJIEPALINN

OEJNEPAJIBHOT'O TOCYJAPCTBEHHOI'O ABTOHOMHOI'O OBPA3OBATEJIBHOI'O YUPEX/IEHW A BBICIHIETO
OBPA3OBAHUA
«HanuonanpHbI HccaenoBaTeNbCKuid TexHonornueckuit yausepeurer « MUCHUCH
Hosotpounkuii pumman
(H® HUTY «MUCHUCy»)
Kadenpa MaremaTHke U eCTECTBO3HAHHS

BUJIET K DK3AMEHY Ne 0
Jucnuminaa: «MaTteMaTuka

Hamnpasnenne: 18.03.01 Xumuueckas TeXHOIOTUS
®dopma 00ydeHus: 3a04Has
dopma npoBeicHHS IK3aMeHa: MIMChbMEHHAS

1. ChopmynupyiiTe onpenenenue mpeaena QyHKIHHA B TOUYKE, TEOPEMBI O TIpeaenax QyHKIUH. 3anuiuTe Tabauily SKBUBAICHTHBIX,




6ecKOHEeYHO MaIIbIX (DYHKIIHIA.

2. Cdopmynupyiite onpeeneHie NPON3BOAHON GYHKIMH TOYKE, €€ FeOMETPUUCCKUH 1 (PM3NYECKUI CMBICI. 3aluIInTe
YpaBHEHHS KacaTeIbHOW M HOpMaITH K TpadiKy GyHKIUH. 3aluIInTe MpaBmia Tu(epeHInpoBaHus U TabIHIly TPON3BOIHBIX
CJIOXKHBIX (DYHKIIHH.

3. 3amaua

4. 3anaua

5. 3anmaua

6. 3amaua

3aB. kadpenpoit MuE: A.B. llIBaneBa
«01» cents6ps 2026 .

CocTaBui CT. IpernoiaBaTeb: T.I1. ®unonenko
3aB. xadenpoit MuE: A.B. IlIBaneBa
«01» centsops 2026 1.

Hrmxe mpencraBiieH HyleBOH SK3aMEeHAIMOHHBIA OMIIeT 3a 2 ceMecTp

MUHMCTEPCTBO HAYKU U BBICILIETO OBPA3OBAHM I POCCUMCKOM ®EJIEPALIN

OENIEPAJIBHOI'O TOCYJAPCTBEHHOT'O ABTOHOMHOI'O OBPA3OBATEJIbHOI'O YUPEXJIEHW I BBICHIETO
OBPA30OBAHIA

«HanuoHalbHBIHM Hecie10BaTeNIbCKU TeXHOIorn4eckuii yausepcuter « MUCHCy

HoroTpontkuii Gumman

(H® HUTY «MUCHCy)

Kadenpa MaremMaTHKH U €CTECTBO3HAHUS

BUJIET K ODK3AMEHY Ne 0

Hucuunnuna: «MartemaTukay

Hampasnenue: 18.03.01 Xumuueckasi TEXHOJIOTHS
®dopma 00ydeHUs: 3a0THAS

®dopmMa poBeIeHNS IK3aMEHA: TTUChMEHHAS

1. ChopmynupyiiTe MOHATHE ONPEAEICHHOTO HHTETpajla MEPBOro poaa, ero GU3MYECKUIl U TeOMETPHYCCKUI CMBICIT.

2. Coopmynupyiite noHsTHe THHEHHOTO AU HepeHITNATFHOTO ypaBHEHUs | TIOpsIKa, YKOKUTE CIIOCOOBI €T0 PEeIIeHHsL.
3. 3agaua

4. 3amgaua

5. 3anmava

6. 3anaya

3aB. kadenpoit MuE: A.B. IlIBaneBa
«01» cenTs0psa 2026 1.

Hipke npesicTaBieH HyJICBO# SK3aMEHALMOHHBIH OWIIeT 3a 3 ceMecTp

MMHHUCTEPCTBO HAVKH U BBICILIETO OBPA3OBAHMS POCCUMCKOM ®EJEPAILIMN

OENNEPAJIBHOT'O TOCYJAPCTBEHHOT'O ABTOHOMHOI'O OBPA3OBATEJIbBHOI'O YUPEX/IEHW A BBICIIET'O
OBPA30BAHUA

«HanuonanbHbIM HccaenoBaTeNnbCkuid TexHonornyeckuit yausepeurer « MUCUCH

HoBorpourkuii ¢punnan

(H® HUTY «MUCHUCy»)

Kadenpa MaremaTHKe U €CTECTBO3HAHHS

BUJIET K DK3AMEHY Ne 0

JuciuminuHa: «MaTtemaTruka

Hamnpasnenune: 18.03.01 Xumuueckas TeXHOIOTUS
®dopma 00ydeHus: 3a09Has

®dopma npoBeieHUs IK3aMEHa: TUChbMEHHAS

1. ChopmynupyiiTe MOHATHE KPUBOIMHEHHOTO HHTETPajIa IEPBOTO poa, (GU3NIECKHH CMBICI KPUBOIMHEHHOTO HHTETpaa.
2. CoopmynupyiTe U T0KaKUTE HEOOXOAMMBIH MPU3HAK CXOJUMOCTH 3HAKOIIOJIOKUTEIBHOTO Psijia.

3. 3anaua

4. 3anaua

5. 3amaua

6. 3amaua

CocTtaBui CT. penogaBaTeb: T.I1. ®unoneHko




3aB. kadenpoit MuE: A.B. IlIBaneBa
«01» centsops 2026 1.

5.4. MeTonnka oueHKH OCBOEHHSI THCIUILTUHBI (MoayJsi, npakTuku. HUP)

KpuTepuu olieHKH OTBETOB Ha HK3aMEHE:

Onenka «OTIIMIHO» CTaBUTCS, €CITH

- Ha TEOPETUYECKHIE BOMPOCHI TaHBI Pa3BEPHYTHIE OTBETHI, IPH HEOOXOAMMOCTH M3JIOKEH MaTeMaTHIecKui ammapat ((HhopMybl,
rpad¥KH U T.1.) IPUBEAECHBI COOTBETCTBYIOLINE CXEMBI, TAOJIHUIIbI, PUCYHKH U T.[., IPAaBUILHO pELIeHa 3a1a4a

- o0ydJaroImuiicss XOpoIo OpUEHTUPYETCS B MaTepHae, BiaJeeT TePMUHOJIOTHEH, TPUBOJIUT IIPHMEPHI, 000CHOBHIBAET,
aHAITM3UPYET, BBICKA3hIBAET CBOIO TOUKY 3PEHUS 10 aHATM3UPYEMBIM SBIICHUSM U MpoIleccaM, MPaBUIIBHO MPUMEHSIET TIOITyYeHHbBIE
3HaHUs MIPU PELICHNH MPaKTHYecKuX 3a1a4. OTBETH N3JararoTcs CBOOOAHO, YBEPEHHO 0€3 HCIONb30BaHMS JIMCTA YCTHOTO OIpoca
OrneHka «XO0poLIo» CTaBUTCS, €CIU

- Ha TEOPETHUYECKHIE BOMPOCHI TaHBI TIOTHBIC OTBETHI, HO HMeJIa MECTO HETOYHOCTh B OMPEICIICHUU KaKUX-THOO0 TIOHATHH, SIBICHUMA
U T.71. 3aa4a pemieHa.

- 00y4aroMUACs OpUEHTUPYETCSI B MaTepHalie XOpOoILo, HO IOMyCKaeT OMIUOKH MpH (GOPMYIHUPOBKE, OMUCAHUU OTACIbHBIX
KaTeropuii

OrneHka « YIOBJIETBOPUTEIBHOY» CTABUTCS, €CIIU

- Ha TEOPETHUUECKHE BOMPOCHI IaHbI OOIME HEMOIHbIE OTBETHI

- oOyuarommuiicsi c1abo OpUEHTUPYETCSl B MaTepuae, He MOXKET PellaTh 3a/1a41, He MOXET MPUBECTH IPUMED, HE MOXKET
aHATM3UPOBATh U 0OOCHOBHIBATH

Onenka «HeynoBneTBOPUTENEHOY» CTABUTCS, €CIIH

- HE pellleHa 3a/1a4a ¥ IPaBUJIbHBIN OTBET JaH Ha OJUH BONPOC (JIMOO HU HA OJIUH)

- o0yJarormuiics B MaTepHaie TUCUUIUIHHBI IPAKTHICCKH HE OPHEHTHPYETCS, T.€. He MOXKET JIaTh Ja)ke OOIIUX CBEICHHUH IO
BOIIPOCY.

Kpurepuu orieHKr OTBETOB B MPOLEHTAX:

85 < IlpoueHT BepHbIX 0TBeTOB < 100 - OTIIMYHO

70 < IIponeHT BEpHBIX OTBETOB < 84 - XOpPOLIO

50 < IIpoueHT BEpHBIX OTBETOB < 69 — yJ0OBIETBOPUTEILHO

6. YHEBHO-METOJNYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas aureparypa

6.1.1. OcHoBHas JuUTepaTypa

ABTOpBI, COCTaBUTEITU 3arnaBue bubnnorexa W3paTensCcTBO, IO
JI1.1 |B.C. llunayes 3aJauHMK 110 BEICIIEH MockBa, "Bricmias mkoma",
MareMaTuke: 3aJaqHHK 110 2001
BBICIIIEH MaTeMaTHKe
JI1.2 | B.C. lllunaues Kypc BbIciIel MaTeMaTUKU: Mocksa, uzn-o "IIpocnekt",
KypC JISKIIUH 2004 r
JI1.3 | Kpemep H.III. MatemaTuieckuil aHanus: M.: Uzn-Bo FOpaiit, 2014

y4eOHHK U MPaKTHKYM

JI1.4 | H.C. [TuckyHoB JuddepernnansHble u Mocxksa, UnTerpan mmoc, 2005

WHTETPATbHBIC NCUNCIICHHUSI.
TowMm 2: YueOHHK

JI1.5 | H.C. ITuckyHoB nudepeHraIbHoe U M.: Unrerpan-IIpecc, 2005
HUHTETPAIbHOE UCUUCICHUS:
y4eOHHK 171 BTY30B. B 2-x T.

Tl
JI1.6 |A.B. 1lIBanésa, T.II. MaremaTHUeCKU aHAIH3. Hosotpounk, HO HUTY
duroHeHKO BBenenue B MaTeMaTHUECKUH "MHUCuC", 2013 1.

ananmu3. Juddepennnanpaoe
ucurcienue QyHKIUN OTHOM
MEePEMEHHOM: KypC JIEKIUI

JI1.7 |JLA. Ky3neuos COOpHHUK 3aJaHUH 1O BBICIIEH CII6.: Jlans, 2005
MaTemartuke. THIIOBBIE
pacdeTsl: yaebHOe mocodue

JI1.8 [KO.M. anunos, JLH. |Maremaruxka: yae6HOE M.: UH®A , 2016
Kypbenko u ap. nocooue

JI1.9 |B.C. Illunaues Beicmras maTemaTHka: yaeOHUK M.: Beiciast mxona, 2001 r.

JI1.10 | B.C. llunayes 3aJavyHKK 110 BEICIIEH M.: Bricmas mxkoia, 2003

MaTCMaTHUKE: y‘l€6H0€ rmocooue

6.1.2. JlonosinuTEIbHAS JIUTEPATYpa




ABTODBI, COCTaBUTEIH

3armaBue

Bubauoreka

W3naTenbcTBO, TON

JI2.1 | H.C.ITuckyHos Juddepenunansaoe u M.: Unterpan-IIpecc, 2005
HHTETPalbHOE UCUYUCIICHUE:
VYaeOHuK
JI2.2 | B.C.llIlunayes Kypc BeIciieil maTeMaTHKe: M.: IIpocnekr, 2004
YaeOHuK
JI2.3 |(Wneun B.A. Beicras MaTeMaTHKa: y4eOHUK M.: IIpocnekT, 2012
J2.4 | demunoBuu B.I1. COOpHHUK 337124 ¥ yIPaKHEHUH M.: Actpens, 2005 r.
0 MaTeMaTHIECKOMY aHaJH3Y:
yuaebHOe mocobne
6.1.3. MeToanyeckue pa3padoTku
ABTOpBI, COCTaBUTEIH 3ariaBue Bbubnmoreka W3narenscTBO, rox
JI3.1 | A.B. llIBanéra MaremaTH4eCKUl aHAIIN3: Opck: U3n-Bo Opckoro
muddepennnansHOE 1 TyMaHHTapHO-
WHTETPAIbHOE UCUYHCIICHNE TEXHOJIIOTHYECKOTO UHCTUTYTA
(hyHKIHMN HECKOIBKUX (bumunana) OI'Y, 2012
MepeMeHHBIX: YaeOHo-
METOIYEeCcKOe TToco0ue
J3.2 | AA. Uzaak, T.II. MaremaTuueckuii aHanus. Maruuroropck: IOY BI1IO
®dunonenxko, A.B. WuTterpanbHoe McUUCIeHUE "MITVY", 2007
[IBanéna (hyHKIIMU OTHOW IEPEMEHHOM:
yaeOHO-METOANIECKOe
nocobue
JI3.3 | A.B. IlIBanésa, T.II. MareMaTHueCcKuil aHaIN3. HoBotpounk: HO HUTY
DUTOHEHKO Juddepennuanbaoe "MUCuC", 2013
ucurcieHne QyHKIMN OHOM
MepeMeHHON: y4eOHO-
METOIUYECKOE OCO0ue
JI3.4 | A.B. llIBanésa, T.II. MareMaTu4uecKuii aHaIus. Hosorpounk: HO HUTY
duroHeHKO BBenenue B MaTeMaTHUECKUH "MHUCuC", 2013
aHaIM3: y4eOHO-METOqIIECKOe
nocobue
JI3.5 |moxpen. A.B. COopHUK 33a/1a4 [0 MaTeMaTHKE M.: Hayxka., 1986
Edumosa, b.I1. Juid BTy30B. 4.2. CrenuanbHble
JemunoBuda pa3aernsl MaTeMaTHIECKOTO
aHanu3a: yueOHoe nmocobue s
BTY30B
JI3.6 | A.B lIBanesa., T.IT MareMaTHuecKUil aHaIn3. H® HUTY «MUCuCy, 2013
OUIOHEHKO Brenenue B MaTemMaTHuecKui
aHanmu3: Y4eOHO-MeTOIUUECKoe
nocobue
JI3.7 | A.B lllBanesa., T.I1 MareMaTHyecKuii aHaIn3. H® HUTY «MUCuCy, 2013
OUIOHEHKO Juddepennuansaoe
ucurcienue QyHKIUN OTHOM
MEePEeMEHHOM: YueOHO-
METOJIYECKOe Mocoone
JI3.8 |M3zaax .M. MaremaTHuecKkuil aHaIIn3. MUCuC, 2014
Psaner: YueOHO-MeTORMUECKOE
nocobue
JI3.9 | 4. H3zaak, A.B. MaremaTH4eCKUIl aHATN3: HoBorpounk: HO HUTY
[IBanéna Juddepennmanpubie "MUCuC", 2013
ypaBHEHHS : yueOHO-
METOIUYECKOE TT0CO0UE
6.2. Ilepedens pecypcoB HHGOPMAMUOHHO-TEJIEKOMMYHHKAIIMOHHOI ceTH «AHTEpHET»
Odunmanshelii caitt HoBotpounkoro ¢pummana HUTY | www.nfmisis.ru
ol "MUCuC"
D2 | Poccuiickas HaydHas neKTpoHHAs OMOIHOTEKA http://elibrary.ru
33 | YHuBepcuTeTcKas OHOIMOTEeKa OHIaliH http://bibliclub.ru
LMS Moodle - anexTpoHHas 00pa3oBaTeIbHAs https://Ims.moodle.ru
94 mraTdopma
35 | OTkpbITOE 0Opa3oBaHue openedu.ru
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| https://stepik.org/learn

6.3 IlepeyeHsb NpOorpaMMHOro odecneyeHust

I1.1

Mathcad 14.0 University Classroom Perpetual

I1.2

Microsoft Teams

I1.3

Zoom

I1.4

Bpaysep Google Chrome

6.4. Hepeqem, I/IH(l)OpMaIIPIOHHI)IX CIIPABOYHBIX CUCTEM H HpO(l)eCCHOHa.]I])HLIX 0a3 JAaHHBIX

n.1

- Wolfram Alpha: BeraucnurensHsiii naTEmIeKT https://www.wolframalpha.com

n.2

- EqWorld - Mup MaremaTtrueckux ypaBHeHui http://eqworld.ipmnet.ru/ru/education/edu-mathsites.htm

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYHEHME

Ayn. Haznauenue

Bun

OcHarneHnue

114

Vuebnas ayIMTOpUs
JIEKITUOHHOTO THIIA,
3aHATHH

JJIA

3aHATUN
MPaKTUYECKUX

Jlex

1 w. - Kommnetorep B cOope;

1 mwit. - ITpoexrop Acer X118 DLP 3600Lm;

I mr. - Oxpar Lumien Eco Picture 200x200
cM;

19 wrt. - PysoHHBIE IITOPBI;

4 mr. - [lIxa¢ KHMKHBIH;

26 wrT. - CTON CTYJCHYECKHIA;

46 wrt. - Cryi;

1 mit. - Cros npenoiaBaTeNIbCKHi.

121

VuebHass  ayauTopus
JIEKIIUOHHOTO THIIA,
3aHATHN

IS

3aHATUN
MPAaKTUIECKUX

Jlex

14 mrt. - Cuctemusiii 6110k Intel Core;
14 wrT. - Monutop LCD;

1 mr. - DkpaH HacTeHHBIH Seven
240%x240;

1 . - [Ipoextop ACER P5206;

1 wr. - [ogBec 1 NpoekTopa;

1 . - Be6 kamepa Logitech;

1 wr. - Jlocka yueHHUECKas;

27 wrT. - CTONBI yYeHHUUECKHE;

52 wr. - CTynbs;

4 . - XKano3u.

Media

133

VuebHass  ayauTopHs
JIEKIIUOHHOTO THIIA,
3aHATHH

IS

3aHATUN
MPAaKTUIECKUX

Ip

1 wt. - Cucremusiii 6110k Intel Core;
1 wr. - Monurop LCD;

1 m. - Dxpan HacteHHbli 200x200;
1 mr. - Beb kamepa Logitech;

1 . - [Ipoextop Acer P1266;

1 . - [TogBec asns MpoekTopa,

1 mT. - YaeHndueckas JI0cKa;

28 mit. - CTOJN CTYJCHUECKUI;

1 wr. - Cron npenoaaBaTeNbCKUiA;
56 wr. - Cryu,

16 mrT. - XKamo3mu.

134

VuebHass  ayauTopHs
JIEKIIUOHHOTO THIIA,
3aHATHH

IS

3aHATUN
MPAaKTUIECKUX

Ip

1 wr. - KomnsroTep B cOope;
1 wmr. - Ilpoekrop Acer
KpeIUIEHHEM;

1 mr. - DKpaH Ha IITAaTUBE;

1 mr. - Be6 xamepa Logitech;
1 mT. - YueHndeckast gocka;
19 wt. - Cton cTyieHYeCKuil;
37 wr. - Crym;

3 mT. - XKamrosu.

C IIOTOJIOYHBIM

8. METOAUYECKHUE YKA3AHUSA JJI51 OBYYAIOIIUXCSI

OcBocHHUE AUCIMILUIMHBI [IPEAIIONaracT Kak MPOBEJCHUE ayAUTOPHBIX 3aHIATHI, TaK U pabOTy B AIEKTPOHHOH HH(HOPMAIIOHHO-
obpasoBarenbHoit cpene HUTY «MUCHCy» (QUOC), 4acThio KOTOPOH HEMOCPEICTBEHHO NMPETHA3HAYCHHOM /TSl OCYIIIECTBICHUS
00pa3oBaTeIRHOTO Iporiecca IBIIeTCs DIeKTPOHHBIN 00pa3oBaTenbHEI pecypc Moodle. Jy ncrons3yercs IpenMyInecTBEHHO IS
ACHHXPOHHOTO B3aUMOJICHCTBHA MEXy yIaCTHUKAMH 00pa30BaTeIbHOIO MpoIiecca HOCPeICTBOM ceTH «IHTepHeT».

Yrto0ObI 3 (PEKTUBHO UCTIONB30BaTh Bo3MoxHOCTH LMS Moodle , a COOTBETCTBEHHO M YCIEIIHO OCBOUTH AUCHUILTHHY, HYKHO:

1) 3aperncTpupoBatbcs Ha Kypc. IJst 3TOro Hy>KHO MEPEHTH MO CCHUIKE ... JIOTWH M TapoJib COBITAIAeT C JJOTHHOM H IapOJIeM OT
nurunoro kabunera HUTY MUCBC;
2) He0OXOAUMO 03HAKOMHUTBCS C COACPIKAHUEM Kypca, BOIIPOCAMH JIJIsl CAMOCTOSTEIBHOMN MOArOTOBKH, YCIOBUSMH JOIMYCKa K
aTTecTanud, GopMoi MPOMEKYTOYHON aTTeCTAlMH (3a49eT/9K3aMeH), KpUTCPHSIMH OLICHUBAHHUS H JP.;

3) B pyOpHKax, COOTBETCTBYIONINX Ha3BaHMAM PA3JIeTIOB, 3aXOIsI B COOTBETCTBYIOINIHE Pa3aeibl H3ydaTh YIeOHbBIC MaTCPHAIEL,




pa3MelleHHbIE IPEroaaBaTeIeM;

4) B pyOpuike "BapuaHT KOHTPOJIbHON pabOThl" HEOOXOIMMO MOCMOTPETh HOMEP BapuaHTa (1Mo ABYM MOCIEAHUM IHdpaM HoMepa
JIMYHOTO JeJ1a, YKA3aHHOTO B CTYICHIECKOM OmiieTe

5)B pyopuxe «ConepkaHne KOHTPOIBHON pabOTED) HY’KHO O3HAKOMHTBCS C COAEPKaHNEeM 3a/IaHus K MUCBMEHHOHN paboTe, CpOKaMH
c/lauu, KPUTEPUSIMU OLIEHKH. B ycTaHOBIIEHHBIE CPOKH BBIMOIHUTH PAabOTy, TOATPY3UTh 34€Ch XKe AT MPOBEPKU. YI00HO Ha3bIBAThH
(aiin pabGoTHI ciieyrommM o0pa3oM (Ha3BaHHE IIpeaMeTa (cokpaleHHo), rpynna, @O, nara akryanusanuu (IIpyU IOBTOPHOM
pa3merennn)). Hanpumep, Oxoromuka IBanor .M. BMT-19 20.04.2020. Ecu paGoTa conepXuT pHCyHKH, (POPMYIIBI, TO C
LEeIbI0 COXPaHEHUs (JOPMATUPOBAHUSA ee Hy KHO IoArpykats B pdf popmate.

PaGota, noarpysxaemas Juisi IpOBEPKH, JOJDKHA COJIEPKAaTh U TUTYJIbHBII JINCT U OCHOBHYIO 4acTh;

IIpenonaBarens B TeUeHHE YCTaHOBJIECHHOTO CPOKa (He Ooree NecATH AHEH) mpoBepsieT paboTy U pa3MeInaeT B KOMMEHTapHAX K
3aJJaHUIO PELCH3HI0. B Hell OH yKa3bIBaeT KaK MOJIOXKHUTEIBHBIE CTOPOHEI PadOTHI, Tak 3aMedanus. [Ipi HaTMYuK B peeH3nn
3aMeYaHuil U peKOMEHAalUi, HyKHO BHECTH IIONIPaBKH B PabOTy, MOATPY3UTh €€ 3aHOBO I TOBTOPHO# mpoBepku. [Ipu sTom
Ba)KHO CIIEJUTH 3a CPOKaMH, B TE€UEHHE KOTOPBIX JOJKHO OBITh BBINOIHEHO 3aaHue. [Ipn HapyIIeHHH CPOKOB, yKa3aHHBIX
TIpeToiaBaTeIeM BO3MOXKHOCTE ITOATPY3HUTh pabOTy OCTaeTCs, HO CHCTEMa BEIBOAUT COOOICHNE O HapyIIeHHH CpoKoB. [1o
OKOHYAaHHUH CEMECTpa MOATPY3UTh paboTy He MOIyJHTCS;

6)B pyOpuke «OLEHKI» OTCIICKUBATH CBOIO YCIICBAEMOCTb;

7)B pyOpuke «OOBSBICHUS» YATATh OOBSABICHHS, pa3MeIllacMble IIPETIoJaBaTeieM, 1aBaTh 00pPaTHYIO CBS3b;

8)B pyOpuke «O0CyXIeHHU» CO3/1aBaTh OOCYKICHHUS M yU4aCTBOBAThH B HUX (00CYKIAI0TCsl OOIIE MOMEHTHI, BRI3BIBAOIIIHE
BOIMPOCH! y OOJIBIIMHCTBA Ipymibl). JanHas pyOprKa Takke MOKET ObITh UCIIONB30BaHa 7Sl B3aMMHON TIPOBEPKH;

9)IposBIATH PETYISAPHYIO aKTUBHOCTD Ha Kypce.

[IpenMymecTBEHHO sl CHHXPOHHOTO B3aNMOJICHCTBIS MKy yJacTHUKaMH 00pa30BaTeIbHOTO IpoIecca MOCPEACTBOM CETH
«uTepuer» ucnonn3yercs Microsoft Teams (MS Teams). UToObI TOJTHOILIEHHO UCTIONB30BATh €r0 BO3SMOKHOCTH HY>KHO
ycTaHOBUTH npuiioxkenne MS Teams Ha mepcoHanbHbINA KoMnbloTep U TenedoH. CTapocTaM HyKHO co3aaTh rpyminy B MS Teams.
VYaactue B TpymIe Mo3BOJSET:

- CITyIIaTh JICKINHY;

- paboTaTh Ha MPAKTUUECKUX 3aHITUSIX;

- OBITB Ha CBSI3M C IIPEIO/IaBaTEIIEM, 3a/1aBasi EMy BOIIPOCHI MIIM OTBEYAsl HA €r0 BOIIPOCH! B 00IIEM YaTe TPYNIIbl B pabodee BpeMst C
9.00 mo 17.00;

- OCYIIECTBIISITH COBMECTHYIO pabOTy Haj JOKyMeHTaMu (BKIaaka «Daier).

I[pu npoBezieHUH 3aHATHH B IMCTaHIIMOHHOM CHHXPOHHOM (hopMare Hy»KHO Bcer/a paboTarh ¢ BKIIOUEHHON KaMepou.
HckimroueHne — eciti penoAaBaTesb HOIPOCHT OTKIIIOYNTH KaMephl 1 MUKPO(OHEI B CBS3M ¢ OONBIIMMH rmoMexamu. Ha aBaTapkax
JIOJDKHBI OBITh MCKITIOUUTENBHO JIENIOBBIE (OTO.

IIpu npoBeeHNH TEKIIUOHHO-TIPAKTUYECKHUX 3aHATHI BEJETCS 3aMiCh. DTO AaeT BO3MOXKHOCTh IPOCMOTPA 3aHATHS B CIydae
HEBO3MO)KHOCTH NPHCYTCTBUS Ha HEM MIIM TIPH HEOOXOJUMOCTH BHOBb OOPATHTCS K MaTepHAITy U 3aHOBO €TI0 IIPOCMOTPETb.
[Ipuctynas x H3y4eHNIO TUCIUILINHBL, HE0OXO0IMNMO B TIEPBYIO Odepelb 03HAKOMHUTHCS C COIepKaHNeM pabodelt mporpaMMEI
JUCIUIINHBL

ITpu n3yuenun u npopaboTKe TEOPETHUECKOTO MaTepHaia HeOOXOAUMO:

- TOBTOPHUTH JICKIIMOHHBIH MaTepHal U JOIOJIHHUTE €TO C YIeTOM PEKOMEHIOBAaHHOH 110 JaHHOH TeMe JINTepaTyphl;

- IIPU CaMOCTOSITEJIEHOM N3y4YCHUH TEOPETHIECKOH TEMBI CAENaTh KOHCIIEKT, HCIIOIb3Ysl PEKOMEHIOBAHHBIC HCTOYHUKH
uH(pOpMaIY, IPOCMOTPETH 3aMHCh JIEKIUH, €CIIH TaKOBas BENIach.

- OTBETHUTH HA BOIPOCHI, IIPEACTABICHHBIC B (JOH/IE OLICHOYHBIX CPEICTB.
YToOBI MOATOTOBKA ObliIa yCIIEITHOW, HEOOXOANMO OCYIIECTBIIATE JIETANBHBIN Pa300p THIIOBBIX MIPUMEPOB, BEITIONHSASA BCE
BBIYMCIICHNS Ha OyMare U pemrnTs Kak MOXKHO OoJbliee KONU4eCcTBO 3axad. IIpu perieHnn 3a1a4 He0OOX0AUMO 000CHOBATh KaXKAbIH
9Tal pelleHus 3aJaull, UCXOI U3 TEOPETUIECKHX MOJI0KEHUH Kypca. Ecnu 3aaua nMeeT HECKOIIBKO CIIOCOO0B PELIEHHs, TO HYXKHO
0TOOpaTh CaMBIil ONITUMANBHBIH 13 HUX. ClletyeT MoipoOHO 3aIcaTh X0/ BalllMX paccyXaeHuH. [Ipu 3ToM pekomMeHayeTcst
OTAEIATH BCIIOMOTaTeIbHBIC BEIUUCICHUS OT OCHOBHBIX. I paydeckre pUCyHKH MOXKHO aKKypaTHO BEBIIOIHATE OT PYKH, B
COOTBETCTBHH C JJAHHBIMHU YCIIOBUS 3a4aull. [IomydeHHbIH OTBET HyKHO IIPOBEPUTH CIIOCOOAMH, BBITEKAIOIIMMH U3 CYIECTBA
3aj1a4y, WM CPAaBHUTH C OTBETOM, YKa3aHHOM B cOOpHHUKe 3a1a4. [locie mpopaGOTKM THUIIOBBIX 33/1a4, BHITOJHEHHBIX HA
MPaKTHIECKUX 3aHATHAX U CAMOCTOSITEIFHO MPHUCTYTAITE K BEITOTHEHHUIO PEIICHMS 3a1ad U3 PacueTHO-TpapIeckux pador.
CoaeprkaHue pacdeTHO-rpaduiecKux padoT MPeAnokeHo B (POHE OIIEHOYHBIX CPEJICTB.

3aBepHIaloIUM 3TaloOM U3y4YeHus yueOHoro Kypca «MaTeMaTHKay sIBIIseTcs cjaya k3aMeHa B 1, 2 u 3 cemectpe. YenemHoe
BBITTOJTHEHHE KOHTPOJIBHBIX MUCEMEHHBIX Pa0OT AAal0T 00y4aromeMycsi BO3SMOKHOCTB YCIICIIHO CIIPABUTHCS C IK3aMEHAIMOHHBIMH 1
3a4eTHOH paboTaMu.
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