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AHHOTaUs

HNucrunnmaa «Marematuka. MareMaTHYecKHil aHaiu3» BXOJIUT B 00pa3oBaTEIbHYIO
IporpaMMy BBICIIET0 00pa3oBaHusl — MPOrpaMMy OakajiaBpuaTa 10 HaIpaBICHUIO MOJATOTOBKHU/
cnemmainbHocTd  23.03.01  «TexHosorusi TPAHCHOPTHBIX MPOILIECCOB»  HANPaBICHHOCTH
«OpraHusanus NEpPEeBO30K M YIPaBJIEHHWE B €IMHON TPaHCHIOPTHOW cucreMey. JlucnuruimHa
peanuzyetcst kadeapoit «Nel».

JlucuurmivuHa HareleHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIEIYIOIINX KOMITETCHIIUNI:

YK-1 «CnocobGeH oCymiecTBIsATh MOUCK, KPUTUYSCKUNM aHadu3 W CUHTE3 WHpopMaIuu,
MPUMEHATHh CUCTEMHBIN MTOAXO0/ ISl PEIICHUS] ITOCTABJICHHBIX 3321

VYK-2 «CrnocobOeH ompenensaTh Kpyr 3ajad B paMKaxX IMOCTaBJICHHOHW 1M W BBIOMpaTh
ONTUMAJIbHBIE CHIOCOOBI MX PEUICHHUs, UCXOMs U3 NEHCTBYIOIIUX MPABOBBIX HOPM, UMEIOIIUXCS
pECYpPCOB 1 OrpaHUYECHUIN»

OIIK-1 «Cnoco0GeH NpUMEHATh eCTeCTBEHHOHAy4YHbIE M OOIIEMH)KEHEpHBIE 3HAHU,
METO/Ibl MaTEMaTHUECKOI0 aHAIN3a U MOJICTUPOBAaHUS B IPO(ECCUOHATIBHOU e TEIIbHOCTI

Conepxanve  AMCHUIUIMHBI ~ OXBaThIBA€T  KPYr  BONPOCOB,  CBSI3aHHBIX  C
mubdepeHIMaTbHBIM U MHTETPAJbHBIM HCUMUCICHHEM, TEOpHed IMpeneioB U psAgoB U MX
MPUMEHEHUEM.

[IpenomaBanue IUCHUILIMHBI TPEAyCMaTpUBaeT cCienytonme (GopMbl OpraHu3auu
y4eOHOT0 MpoIiecca: JCKIH, IPAKTUIECKHUE 3aHATHI, CAMOCTOSITEIbHAS paboTa 00yJaroIerocs.

[TporpamMmmoit AMCHUIUIMHBI TPEAYCMOTPEHBI CIEAYIOIINE BHUIBI KOHTPOJS: TEKYIIHI
KOHTPOJIb YCTIEBAEMOCTH, IIPOMEKYTOUHAS aTTecTaus B opMe IK3aMeHa.

OO6mrast TpyAOEMKOCTh OCBOCHHS AMCITUIUIMHBI COCTABJISET 8 3a4eTHBIX eauHuIl, 288
YacoB.

SA3bIK 00y4YEeHUS 110 AUCIUIUITMHE «PYCCKUHN »



1. TlepedeHb MIAHUPYEMBIX PE3YIHTATOB O0yUEHUS MO JUCIHILTAHE
1.1. Tlenu npenomaBaHus JUCITUTITUHBI
[yxazvieaemcs npeonasnauwenue OAHHOU OUCYUNIUHBL, COOMHECEHHOe C OOwWuMU Yensimu
00pa3z06amMenbHOU NPOSPAMMbBL NOO2OMOBKU OAKANABPA (CNEYUATUCMA, MASUCMPA, ACNUPAHMA),

68 MOM uHucie UMeWUMU HOTUOUCYUNIUHADHBIL Xapakmep (Hanpumep, «HOLyYyeHue
00VUAIOWUMUCAHEOOXOOUMBIX 3HAHUL, YMEHUl U HABbIKO8 6 001acmu ...», «CO30aHue
noooepocusaoujeli.  00paz08amenbHol  cpedbl  NPenooasanus  ...»,  «Npedocmasienue

B03MONCHOCIU 0OYUAIOWUMCS PA3BUMD U NPOOEMOHCIMPUPOBAMb HABLIKU 8 obnacmu » |.

1.2. JlucumnianHa BXOIUT B COCTaB 00s3aTeNbHON yacT 00pa30oBaTeIbHOI MPOrpaMMBI
BhICIIeTO oOpasoBanus (nanee — OIT BO).

1.3. TlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0YUEHUS MO AUCHUIUINHE, COOTHECEHHBIX C
MJIaHUpyeMbIMU pe3ysibTaTaMu ocBoeHus OI1 BO.

B pesynbrare M3ydeHus AUCHUILUIMHBI O0YYarOMIUICS MOJDKEH 00JIafaTh CIEAYIOIIUMU
KOMITCTCHIIMSIMU WM MX 9acTsMU. KoMmmeTeHInn 1 WHANKATOPBI MX JTOCTHXKCHUS TIPUBEACHBI B

Tabimue 1.

Ta6mmma 1 — [lepedeHb KOMITETEHIIMI ¥ UHIUKATOPOB MX JTOCTHIKCHUS

Kareropus (rpymma)

Kon n HaumeHoBaHue

Kon n HanmMeHoBaHMe HHIUKATOPA

KOMITETCHIINH KOMITETCHIINH JOCTHXKEHHS] KOMIETEHIIUU
VK-1.3.2 3HaTHL METOAUKU CUCTEMHOI'O
YK-1 Cnocoben MOJIX0/1a ISl PELIEHUSI IOCTaBJIEHHbIX
OCYIIECTBIISATh 3ajgau
nouck, kpurudeckuil | YK-1.V.2 ymers ocymecTBiasTh
aHaJIU3 U CUHTE3 KPUTHYECKHUM aHaTN3 U CUHTE3
YHMBEpCATLHbIC uH(popMaIun uH(pOpMaIIH, TTOTYYCHHON U3 Pa3HBIX
KOMITETEHIINHT p ’ p ’ 1 p
MPUMEHSITh MCTOYHUKOB, JIJISl pELICHHSI TOCTaBIEHHbIX
CHUCTEMHBIN ITOAXO 3aJ1a4
JUISL pEIICHUS VYK-1.B.2 BnageTs HaBLEIKAMU CUCTEMHOI'O
MOCTaBJICHHBIX 33/1ay | MOAXO0Ma JJIsl PEIICHHs TOCTABJICHHBIX
3ajau
YK-2.3.1 3HaTh BUJIBI PECYPCOB U
OTpaHUYEHUS JJIS PELIeHUs TOCTAaBICHHBIX
YK-2 Cnocoben P LD
OTIPEeINATh KpYyT anat
VK-2.V.1 yMeTb NpOBOANTH aHAIIN3
3a/1a4 B paMKax -
. MOCTaBIICHHOMW 1M U (POPMYIUPOBATH
MOCTaBJICHHOW LIeH
3aJja4i, KOTOpbIe HEOOXOIUMO PEIIUTD IS
U BBIOMpAThH
€€ JIOCTUKEHUS
ONTUMAJIbHbIE
YHuBepcanbHbIe VK-2.VY.3 yMeTh BbIABUTAThH
CIIOCOOBI UX . .
KOMITETEHIIMH aJbTEpPHATUBHBIC BAPUAHTHI JCHCTBUM C

peuieHus1, UCX0Is U3
JEUCTBYIOIUX
IIPaBOBBIX HOPM,
UMEIOLINXCSA
pecypcoB u
OTpaHUYECHUN

IEJIBI0 BHIOOPA ONTUMAJILHBIX CITOCOO0B
pelIeHUs 3a/1a4, B TOM YHUCJIE C TTIOMOIIBIO
U (ppOBBIX CPEACTB

YK-2.B.2 BnaneTs HaBbIKaMU BBIOOpa
ONTUMAIBFHOTO CTII0C00a pelieHus 3a/1a4 C
Y4ETOM HMEIOIIUXCS YCIOBHMA, PECYPCOB U
OrpaHUYECHUN

O6menpodeccrnoHanbHbIE

KOMIICTCHIIN

OIIK-1 Crnocoben
MPUMCHSITh
eCTeCTBeHHOHayLIHBIe
1 0OIIENHKEHEPHBIC
3HaHHuA, METOAbI
MaTeMaTHYECKOTO
aHaau3a u

OIIK-1.3.1 3HaeT OCHOBBI MATEMATHKH,
(U3UKH, BBIYUCITUTEIBHON TEXHUKH U
POrPaMMHUPOBAHUS, METOIBI
MOJICITUPOBAHUS

OIIK-1.V.1 ymeer pemars cTaHAapTHBIE
npo¢eCCHOHAIBHBIC 3a/1a4H C
MPUMEHEHHEM €CTECTBEHHOHAYUYHBIX U




MOJICTTMPOBAHHUS B
npohecCHOHABLHOM
JICSATEIbHOCTH

00IIIeNH)KEHEPHBIX 3HAHHUI, METOIOB

MAaTEMATUYCCKOI'O aHa/IM3a U

MOACIINPOBAHUA

2. Mecro nucummumHbl B cTpykType Ol

JucuumivbHa He O0a3upyeTcsi Ha 3HAHMSX, paHee NPUOOPETEHHBIX CTYACHTAMH IIPH

U3y4EHHUH B BbICHIEH MIKOJIE KAKHMX -TMO0 TUCIMIUIMH.

3HaHUs, MOJYYCHHbIE NPU HM3YUYCHUU MaTepuana JaHHOW IUCIMIUIMHBI, UMEIOT Kak

CaMOCTOSITEJIbHOE 3HAYE€HUE, TaK U MCIIOJIb3YIOTCS TPU U3YUYEHUH JPYTUX JUCLUIUIMH!
Maremaruka. Teopust BEpOATHOCTEN U MaTEMaTUYECKask CTaTUCTUKA

3. O0BeM U TPYAOEMKOCTh JUCITUTLTHHBI

JlanHueie 00 o0memM o0beMe AMCHUIUIMHBI, TPYIOEMKOCTH OTAEIbHBIX BHJIOB y4eOHOU

paboThI O AUCHUILIMHE (M paclpeAeseHne 3TON TPYJOEMKOCTH IO ceMecTpaM) IPEeACTaBICHbI B

Tabnure 2.

Ta6mmia 2 — O0beM U TPYJ0EMKOCTh JUCITUTIITUHBI

TpynoeMKoCTs 10 ceMecTpaM

Bun yuebnoit paboThl Bcero Nol Noo
1 2 3 4
Oowan mpyooemKocmp OuCyUnJIUHL, 8/ 288 4/ 144 4/ 144
3E/ (uac)
U3 nux yacoe npakmuyueckoli n0020nMoeKu
AyoumopHhuvie 3anamus, BCETO vac. 136 68 68
B TOM YHCJIE:
nexuu (J1), (gac) 68 34 34
npaktudyeckue/cemuHapckue 3ansatus  (113), 68 34 34
(gac)
naboparopusie pabots (JIP), (dac)
KypcoBoii mpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 108 54 54
Camocmosamenvnas paboma, Bcero (dac) 44 22 22
Buo npomesxcymounoit ammecmayuu:. 3a4er, OK3.
OK3.,
mudd. 3auver, sx3ameH (3auer, udd. 3au, k3 OK3.

Dk3.*¥)

*%
Tlpumeuanue:  KaHIUAATCKHI SK3aMEH

4. ConepxaHue JUCITUTUTHHBI
4.1. Pacnpeznenenue Tpy10€MKOCTH TUCHUIUIMHEI IO pa3/jenaM 1 BUIaM 3aHITHIM.
Pazgenpl, TeMBbI TUCITUTIIIUHBI K KX TPYJAOEMKOCTh TPUBECHBI B Ta0IUIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Paznensl, TeMbl AUCIUITIIMHEL Jlexwmn | 113 (C3)) - JIP KT CPC
’ (dac) (dac) (gac) (dgac) | (wac)
Cemectp 1
Pazgen 1. Teopus npenenos 6 8 7
Paznen 2. JuddepeHnnanbHOe HCUUCIICHUE 12 12 8
Pa3nen 3. VIHTerpanbHoe HCUKCIEHUE 16 12 7
Htoro B cemecTpe 34 34 22
Cemectp 2

Pa3znen 4. @yHKIMM HECKOIBKUX NMEPEMEHHBIX 10 8 7
Pa3nen 5. KpaTHble 1 KpUBOJIMHEHBIE HHTETPATIBI 8 12 8




Pasnen 6. Psasr 16 14 7

Uroro B cemectpe: 34 34 22
Htoro 68 68 0 0 44

[lpakTHueckas TOATOTOBKA 3aKJIIOYAaeTCd B  HEIOCPEICTBEHHOM  BBINTOJHEHUH
O0y4yaroIMMHUCS  OMNpPENENEeHHBIX  TPYIOBBIX  (YHKUMHA,  CBA3aHHBIX C  Oy;ymien
npodeccHoHaTbHOM AEATETFHOCTHIO.

4.2. CopneprxaHue pa3/ieioB U TeM JICKIMOHHBIX 3aHITHH.
CopneprkaHue pa3/ieioB U T€M JIEKLMOHHBIX 3aHATUI IPUBEIECHO B Tabaule 4.
Tabmuua 4 — CopeprkaHue pa3esioB U TEM JIGKIIMOHHOTO IIHKJIA
Howmep pasnena Ha3Banue u conepkanue pa3ienaoB U TEM JIEKIIMOHHBIX 3aHATUI

Tema 1.1. OcHoBHBIE 35IeMeHTapHbIe GYHKIIMHA. YHCIIOBbIE MHOKECTBA.
(2uac)
Tema 1.2. Ilpenen pyHKINU IPU HEOTPAHUICHHOM POCTE apTyMEHTA.

Teopems! o npenenax. (2 yaca)

Tema 1.3. Ilpenen dynkmuu B Touke. HempepbIBHOCTH. 3aMeuaTenbHBIC
npezensl (2 gaca)

Tema 2.1. Onpenenenne npous3BogHol. Ee reoMmerpuueckuii u
MEXaHWYeCKUU cMbIcT. Tabyniia mporu3BOIHBIX, 4acTh 1. (2 yaca)

Tema 2.2. IlpaBuna quddepenuupoBanusi. [IponsBoaHas Cl0XHOM
(dhyHKIMH, TPOU3BOIHAS 00paTHON (QyHKIHH. Tabnuia Mpou3BOIHBIX,
gacTh 2 (2 yaca).

Tewma 2.3. IIpousBoaHbIE BHICHIMX MOPSAKOB. TeopeMbl 0
muddepenmmpyembix GyHKIMAX. (2 yaca)
Tema 2.4. [IpaBuio Jlonuramns. @opmyina Teiiaopa. (2 yaca)

Tema 2.5. Iuddepennnan pyakuun neporo nopsaka. Juddepenimuans
BBICIIIUX TOPSAKOB. (2 yaca)
Tewma 2.6. ccnenoBanue QyHKIUH C TOMOIIBIO MPOU3BOIHBIX (2 yaca)

Tewma 3.1. IlepBooOpa3znas. Heonpenenenusiii uaTerpan. CBoicTBa
HEONpeIeIeHHOTO HHTerpaa (2 Jaca)

Tema 3.2. Tabnuia uaTerpasioB. MeTo1 3aHECEHUS TIO/T 3HAK
muddepennmana. MeTon 3aMeHbI IEPEMEHHON WHTErpUpOBaHus (2 Jaca)

Tema 3.3. UnTerpupoBanue no yactsaiM. MHTerpupoBanue panyuoHadIbHbIX
BEIpaXeHM. (2 yaca)
Tema 3.4. IaTerpupoBaHie TPUrOHOMETPUUYECKUX BhIpaykeHHH (2 yaca)

Tema 3.5. Onpenenennsbiii uarerpan. OnpenencHue u CBOCTBa. (2 yaca)

Tema 3.6. UnTerpan ¢ nepeMeHHBIM BEpXHUM npenesioM. Dopmyiia
Hrrotona- Jletionumna (2 gaca)

Tema 3.7. HecobcTBeHHBIE MHTETpAITHI (2 Yaca)

Tema 3.8. IIpunoxeHus onpeneneHHOro nuTerpana (2 yaca)

Tema 4.1 @yHKIMSA HECKOIBKUX NepeMEHHBIX. OCHOBHBIE ITOHATHSL.
HenpepriBHOCTS. (2 yaca)

Tema 4.2. [IuddepennmpoBanue GyHKIIMA HECKOJIBKUX MIEPEMECHHBIX.
(Yactubie mpousBoanbie. Juddepeniuan. [IponsBoanas cioxxHON

¢dbyakurn. YacTHbIe TPOU3BOIHBIC BRICITUX MOpsakoB. Dopmyina Teitnopa)
(4 gaca)




Tema 4.3. HccnenoBanne GyHKIIMYA HECKOJIBKUX MMEPEMEHHBIX. (4 daca)

Tema 5.1. JIBoitHO#M nHTerpait. TpoliHo#i uHTErpan (4 yaca)

5 Tema 5.2. Tpoiinoii unrterpan (2 yaca)

Tema 5.3. KpuBonuneitnbie uHTErpaisl. (2 yaca)

Tema 6.1. Hucnosslie psanbl. OCHOBHBIE onpenesieHus. Psiapb ¢
MOJIOKUTEIBHBIME WieHaMu. [Tpuznaku JlamamGepa u Komm (2 gaca)

npusHak Komm. (2 gyaca)

Tema 6.2. Heobxoaumsrii nmpusHak. [Ipuznaku cpaBHeHus. HTerpagbHBIN

Tema 6.3. 3HakonepeMeHHbIE psibl. AOCONTIOTHAS M YCIIOBHASI CXOAMMOCTH

6 CoiicTBa abcomoTHO cxoaauuxcs psaaoB. [Ipusnak Jleitonuna (2 yaca).

Tema 6.4. ®ynkiuonanbHble psiibl. ObmacTh cxoauMocTu. PaBHOMepHas
cxoauMocTh. CteneHnble psiibl. TaTEpBan cxoaumoctu (2 yaca)

Tema 6.5. CBoiicTBa CXOISAIINXCS CTETICHHBIX PsiIoB (2 yaca)

Tema 6.6. Panpr Teitnopa u Makinopena (2 gaca)

Tema 6.7. Psg @ypbe nepuoanyeckot pyHkuuu (2 yaca)

Tema 6.8. Psig @ypbe yeTHOU U HeueTHOM PyHKIMK (2 yaca)

4.3. IlpakTuueckue (CeMUHAPCKUE) 3aHATHUS

TeMbl MpakKTUYECKUX 3aHATHH U UX TPYAOEMKOCTh IPUBEACHBI B TAOIHIIE 5.

Tabmuna 5 — [IpakTudeckue 3aHATHS U UX TPYJTOEMKOCTb

3 aux
No
Tpynoem | mpaktuue
Ne Tembl MpakTUYECKUX DOopMBI IPAKTUYECKUX N pasnena
. . -KOCTb, CKOIt
/1 3aHATHH 3aHATHH JUCLIHUII-
(qac) MOATOTOB
JINHBI
K, (dac)
Cemectp 1
[Ipenemnsr
panroHaIbHBIX
1 BBIPAKECHUI Ha Pemenue 3agaq 4 1
0OECKOHEUYHOCTH U B
TOUKE.
OKBUBaJICHTHEIC
2 OECKOHEYHO MAJELIE. Pemrenne 3amau 4 1
Yuciio e.
IIpousBoaHsIE.
3 [TpaBuna Pemenue 3amau 4 2
¢ epeHIMpoBaHUs
ITpon3BogHAas CIIOKHOMN
4 P a1 Pemenue 3amau 8 2
byHKIIMHN
Tabmuunoe
5 Pemenue 3amau 2 3
WHTETPUPOBAHUE
Buecenue o 31ak
6 a Pemenue 3amau 2 3
nuddepenimana
3aMeHa IEPEMEHHOM.
7 | UaTerpupoBanue mo Pemenue 3amau 4 3
qacTsIM
HuterpupoBanune
8 pHp Pemrenne 3amau 4 3

palMOHAIBHBIX




| dymxuwit

2 ceMecTp
9 YacTHbIC TPOU3BOIHBIC Pemenue 3amay 2 4
10 YacTHble IPOU3BOIHBIE Permene 3axad 5 4
BBICIIUX MOPSAKOB
DKcTpeMyM (pyHKITUN
11 | HeCKOIBKUX Pemenne 3amay 4 4
MIEPEMEHHBIX
12 | JIBoitHbIC MHTETPAJIBI Pemenue 3amay 12 5
Psanel ¢
13 | MOMOKHTCILHEIMA Pemenue 3anau 4 6
yneHamu. [Ipuznaku
Janam6epa u Komm
Psanel ¢
MOJIOKUTEITHHBIMU
YiIeHaMU U
14 | 3HakomepeMeHHbIe Pemtenue 3agau 4 6
psanel. Heo6xomumeprit
MPU3HAK U TPU3HAKU
CPaBHEHHSI.
15 | Crenennsle psiibl Pemenune 3anau 4 6
Psanaw1 Teitnopa u
16 | Maknopena. Psaas Pemenue 3anau 2 6
dyphbe.
Bcero: 68
4.4, JlaGoparopHbie 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHHA U UX TPYJOEMKOCTb ITPUBEACHBI B TaOIUIIE 6.
Ta6muia 6 — JlabopaTopHbIe 3aHITHS U UX TPYTOEMKOCTh
N3 Hux Ne
Ne HaunmenoBanme nabopatopHbix paboT TpyAOCMKOCTS, | MPAKTHUCCKOH | pasiieina
n/m MOJATOTOBKH, | AMCIIMII
(gac) JIUHBI

VY4eOHbIM MJIaHOM HE MPEayCMOTPEHO

Bcero

4.5.

4.6.

KypcoBoe npoektupoBanue/ BHIMOTHEHNUE KYPCOBOU PaOOTHI
Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

CamocrosiTenpHas paboTa 00yJaronuxcs
Bunsl camocTosiTensHON paboOThI M €€ TPYIOEMKOCTh PUBEIEHBI B Ta0nuLe 7.

Tabmuia 7 — Buasl caMOCTOSITEIBHOM PaOOTHI M €€ TPYIOEMKOCTh




Bcero,

Buna camocrositensHOM paboTh qac Cemectp 1, uac Cemectp 2, yac
1 2 3 4
W3ydenue TeopeTuyeckoro Marepuaia
5 5
nucturnHbl (TO)
Kypcosoe npoexruposanue (KII, KP)
Pacuetno-rpaduueckue 3aganus (PI'3)
Brimonnenue pedepata (P)
[TonroroBka K TEKyIIeMy KOHTPOJIIO 7 7

ycreBaemoctu (TKY)

Jomamuee 3ananue (/13) 5) 5)

KonTtposbabie paboTsl 3a0unnkoB (KP3)

ITogroroBka kK IpOMEKyTOUYHON

arrectaruu (I1A) S >
Bcero: 44 22 22
5. [TepedyeHnb yueOHO-METOIUIECKOTO 00ECIICUeHUS

JUISL CAMOCTOSITENIbHON PabOoThl 00yUaroMUXCsl 0 TUCHMILIMHE (MOJYIIIO)
VY4ebHO-MeTOIMUECKHE MaTepHalbl JUII CaMOCTOSTEIbHOM paboThl 00y4aromIMXCsl yKa3aHbI B
. 7-11.

6. [lepeuyeHpb neyaTHBIX U IEKTPOHHBIX YUEOHBIX H31aHUI
IlepedeHpb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/1aHUM MTpUBEEH B TabuLe 8.
Tabnuua 8— [lepeyeHb MevYaTHBIX U AJIEKTPOHHBIX YUYEOHBIX U3AAHUI

Mudp/ bubnuorpadudeckas ccpuika KonuyectBo
URL anpec 9K3EMILISPOB B
O6ubnuoreke
(kpome
ANEKTPOHHBIX
HK3EMILISIPOB)
517 [TuckynoB H. C. Iuddepennmanbroe u 159
1134 UHTErpaibHOE ncunucienus: yueonuk: B2 1., T. 1./
H. C. ITuckynos. - CI16.: Mudpwumn, - 1996. - 416 c.
ol7 [Muckynos H.C. luddepenunansuoe u 145
134 WHTErpaJIbHOE UCYHCIIeHHE: yueOHoe mocodue. T. 2 /
H. C. ITuckynos. - U3a. crep. - M.: UnTerpan-IIpecc,
1998. - 544 c.
ol7 [Muckynos H. C. luddepenmansHoe u 237
134 WHTErpajibHOE ucuucieHus: B 2 1.: yaebHOoe mocobue
Juist cTyieHToB BTy30B M.: UnTerpan-Ilpecc, 2004 -
- 2004. - 415 c.
517 Bepman, I'. H. C6opHuK 3a1a4 110 Kypcy 165
b50 MaTeMaTH4YeCKOro aHainm3a: yueoHoe mocoowue / I'. H.
Bepman. - 22-e u3a., nepepad. - CI16.: [Ipodeccus,
2005. - 432 c.
517 Bricmas maTemartuka. Pser: yaeonoe mocodue / 1O. 167
I'96 A. I'yeman, C. I1. [TombrTkusn, A. O. CMmupHOB; C.-
[Terep6. roc. yH-T a9pOKOCM. MPUOOPOCTPOCHHS. -
CIIo. : U3g-Bo I'YAIL 2015. - 77 c.
https://e.lanbook. | ®uxrenronsr I'.M. OCHOBBI MATEMATHYECKOTO OBC Jlasp
com/book/65055 | ananmu3a. B 2-x T1. Tom 1-b1i1 - Cankt-IletepOypr:



https://e.lanbook.com/book/65055
https://e.lanbook.com/book/65055

Jlann, 2015.- 448c.
https://e.lanbook. | ®uxrtenronbir .M. OCHOBBI MAaTEMAaTHYECKOTO OBC Jlanb
com/book/411 | ananmza. B 2-x TT. Tom 2-ii - Cankt-IlerepOypr:
Jlann, 2008. - 464c.
https://e.lanbook. | CoopHuk 3a1ay MO MaTeMaTHYECKOMY aHaIu3y. Tom ObC Jlanp
com/book/2226 | 1. IIpenen. HempepsiBHOCTD. I dhepeHiupyemMocTsb
/ JI.J. KynpsiBues [u ap.]. - MockBa : ®u3Martiur,
2010. — 496 c.
COopHUK 33/1a4 IO MAaTEMaTHIECKOMY aHAN3y. Tom ObC Jlanp
https://e.lanbook. | 2. UuTerpansl. Psapr: yue6. mocoodue / JI.JI.
com/book/2227 | Kyapssues [u ap.]. - Mocksa : ®usmariur, 2009. -
504 c.
http://e.lanbook.c | Banguua K.B. Marematuueckuii ananus. / K.B. OBC Jlasp
om/book/74580 | Banaun, B.H. banuisikos, A.B. Pykocyes. - M.:
®JIMHTA, 2015. — 361 c.
http://e.lanbook.c | bepmant A.®. Kparkuii Kypc MaTeMaTn4ecKoro 3BC Jlanb
om/book/2660 | ananuza. / A.®. bepmanr, U.I'. Apamanosuu. - CII0.:
Jlann, 2010. - 736 c.
http://e.lanbook.c | Becos O.B. Jlekiuu Mo MaTeMaTn4eckoOMy aHaIIU3y. - ObC Jlanb
om/book/72002 | M.: ®usmaraur, 2015. - 480 c.
http://e.lanbook.c | 3no6una C.B. Marematuyeckuii aHau3 B 3a7a4ax U OBC Jlanb
om/book/2377 | ynpaxuenusx. / C.B. 3n06una, JI.H. [Tocumenbckas.
- M. : ®u3marnut, 2009. - 360 c.
https://e.lanbook. | Bypkosa E. B. MaremaTtnueckuii ananus. / E. B. ObC Jlanp
com/book/147557 | bypkosa, O. A. lllymepuna. - Kpacnosipck: Cu6l'y
nM. akagemuka M. @. Pemetnéna, 2018. - 128 c.
7. IlepedyeHb AIEKTPOHHBIX 00Pa30BaATEIBHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTn «HTepHeT»
[MepeueHnb JIIEKTPOHHBIX 00pa3oBaTebHBIX pecypcoB UH(OpPMAIIMOHHO-
TEIICKOMMYHHKAIIMOHHONW ceTH  «MHTepHET», HEOOXOAUMBIX Ui OCBOCHHUS JIUCIUTUIAHBI

npuBe/ieH B Tabymile 9.
Tabmuma 9 - IlepedyeHp OJIEKTPOHHBIX O0pa30BaTENbHBIX PECYpPCOB HMH(POPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu «HTepHeT»

URL anpec

http://www.math-net.ru
http://mathhelpplanet.com/
http://e.lanbook.com/view

HaumenoBanue

OO01epoccuiickuil MaTeMaTHYeCKUii opTal

Marematuueckuit popym Math Help Planet
OBbC «Jlanb»

8. Ilepeuenb HHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeduenr mporpaMMHOTO OOECIIEUEHHUS, HCIOIB3YEeMOTr0 TMPU OCYIIECTBICHUHI
00pa3oBaTeNLHOTO MpoIiecca M0 AUCIUIITUHE.
[TepedyeHs UCIOIB3yeMOTro MPOrPaMMHOTO OOecTiedeHus TIpeacTaBieH B Tabautie 10.

Ta6muua 10— Ilepedens nporpaMMHOTo 00eCTIeYeHHS
Ne i/t Haunmenosaunue
1. Microsoft Windows
2. Microsoft Office
3. MathType
4, Wolfram Mathematica



https://e.lanbook.com/book/411
https://e.lanbook.com/book/411
https://e.lanbook.com/book/2226
https://e.lanbook.com/book/2226
https://e.lanbook.com/book/2227
https://e.lanbook.com/book/2227
http://e.lanbook.com/book/74580
http://e.lanbook.com/book/74580
http://e.lanbook.com/book/2660
http://e.lanbook.com/book/2660
http://e.lanbook.com/book/72002
http://e.lanbook.com/book/72002
http://e.lanbook.com/book/2377
http://e.lanbook.com/book/2377
http://www.math-net.ru/
http://e.lanbook.com/view

8.2. Ilepeuenp WH(POPMaITMOHHO-CIPABOYHBIX CHCTEM,UCITOTh3YEMBIX npu
OCYIIECTBIIEHUU 00Pa30BaTEIHLHOTO MPOIIecca MO JUCIUILTNHE

[lepeyeHb WCMONB3YeMBbIX WHPOPMANMOHHO-CIIPABOYHBIX CHCTEM TIPEACTaBICH B
tabmuue 11.

Ta6muma 11— [lepeyersr nHOOPMAITMOHHO-CITPABOYHBIX CUCTEM

Ne i/t HanmenoBanmue

9BC «Jlaup»

9. MarepuanbHO-TeXHUYecKas 6a3a
CocraB MaTepuaIbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOW [JII  OCYIIECTBIICHHS
00pa3oBaTeNbpHOTO MpoIiecca Mo TUCIUIUTHHE, TIPECTaBlIeH B Tabmuiel?2.

Ta6mmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

No HanmeHnoBanue coCTaBHOM 4acTh Howmep aygutopuu
n/m MaTepUaIbHO-TEXHHUUECKOHN 0a3bl (TIpu HEOOXOMMOCTH )

1 JlekunoHHas aynuTOpUs

AyauTopus ISl IPAaKTUYECKUX 3aHITUI

10. OrneHOYHBIE CPENICTBA TSl IPOBEICHHS MPOMEKYTOYHON aTTeCTallun
10.1. CocTaB OIIEHOYHBIX CPEACTBISA MPOBECHHUS MPOMEKYTOTHOM
aTTecTaluy oOydJaromuxcs 1Mo AUCHUIUTHHE TPUBeIeH B Tabmuie 13.
Ta6mmma 13 — CocTaB OIEHOYHBIX CPEJICTB JIJIsl TPOBEICHUSI IIPOMEXKYTOYHOM aTTeCTAIINKI

Bun npomexyTouHOM arTecTaluu [lepeueHb OLIEHOYHBIX CPEJCTB
DK3aMeH Cnucok BOMpPOCOB K AK3aMEHY;
TecTsl.
10.2. B kauecTBe KpuTepueB OIEHKH YpPOBHS C(HOPMUPOBAHHOCTH

(ocBOEHHUS) KOMIETEHIIMHA OOYy4YalOMMHUCS TPUMEHSETCS S-OalbHas IKajda OLECHKH
c(OpPMHPOBAHHOCTU KOMIIETEHIMM, KOoTopas mpuBeaeHa B Tabuuie 14. B Teuenue cemectpa
MOKET UCIOoJIb30BaThes 100-0armpHas 1IKaga MOIYJIbHO-PEUTHHTOBOM CUCTEMBl Y HUBEPCHUTETA,
MPaBHJIa UCIIOJIb30BAHUS KOTOPOH, YCTAHOBIIEHBI COOTBETCTBYIONIUM JIOKAIbHBIM HOPMATHBHBIM
aktoM ['YAIL

Tabmuua 14 —Kpurepuu olieHKH ypoBHSI CPOPMHUPOBAHHOCTH KOMITETEHIIUH

OreHKa KOMITETEHITUN

Xapaktepructrka chOpMUPOBAHHBIX KOMIIETEHITI
5-0ayutpHad 1IKama PaKTep bopmrp

— oOyyvaronuiicss TIyOOKO W BCECTOPOHHE YCBOWJI MPOTPaMMHBII
MaTepua;

— YBCPCHHO, JIOTUYHO, IMOCJICAOBATCIBHO U I'PAMOTHO €ro U3J1aracrt,

— OMUpAasCh HA 3HAHUS OCHOBHOW W JIOTIOJHHUTEIBHON JIMTEPATYypH,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIE MOJIOKEHHSI C TPAKTUICCKOMN
ACATCIIbHOCTBIO HAITPABJICHUS

— yMelio 000CHOBBIBAET M apTYMEHTUPYET BBIIBUTaEMbIC UM UJICH;

— JIeJIaeT BBIBOALI M 000OIICHHS;

— cBOOOIHO BJIAJICET CHCTEMOM CIICIUAITM3HUPOBAHHBIX MOHSITHH.

«OTJIMYHO»
(Ga4YTCHO»




OreHKa KOMITETEHIA e .
R — apakTepucTrKa c(hOPMHUPOBAHHBIX KOMITCTCHIIUIA
— o0yyJaromuiics TBEPI0 YCBOWII MPOTPaMMHBINA MaTepual, TPaMOTHO U
0 CYIIECTBY U3JIaraeT €ro, ONupaschb Ha 3HAHUS OCHOBHOMU
JUTEPaTypPhL;
«xapomoy — HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH; 3
— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTUYECKOH JEeSATEIbHOCTHIO
«BAUYTCHO
HaIpPaBIICHUS;
— apryMeHTUPYET Hay4YHbIE TIOJIOKEHUS;
— JIeJIaeT BBIBOJBI U 0000IIECHMS;
— BJIAJICET CUCTEMOM CIIELIMATIM3UPOBAHHBIX OHSITUH.
— 00y4Jarouuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIN MaTepuall,
[0 CYHIECTBY M3JIaraeT €ro, OMMpasch Ha 3HAHUS TOJBKO OCHOBHOMU
JUTEPaTypPhI;
— JIOMyCKaeT HECYIIECTBEHHBIC OMMOKN M HETOYHOCTH,
«y/IOBJIETBOPUTEITHHOY .
GATTOHOY — UCTIBITHIBACT 3aTPYJHEHUS B MPAKTUYECKOM NPHUMEHEHUU 3HAHUUN
HaIpPaBIICHUS;
— cJ1ab0 apryMEeHTHPYET HayuHbIE MOJIOKEHHUS;
— 3aTpyaHsieTcs B GOPMYIMPOBAHUN BBIBOJOB M 0000IICHMIA;
— YaCTUYHO BJaJIeeT CUCTEMOM CelIMaTM3UPOBAHHBIX MOHSITHIA.
— oOyyJaronuiicss HE YCBOWJI 3HAYUTEIBHOM YacTH MPOrPaMMHOTO
MaTepuana;
— IONyCKAaeT  CYIIECTBCHHBbIE OIMMMOKA W  HETOYHOCTH  TPHU
«HEYIOBJICTBOPUTEIIHHOY i
«HE 3ATTCHO paccMoTpeHur nmpo0ieM B KOHKPETHOM HaIIPaBJICHUU; 5
— UCTIBITHIBAET TPYAHOCTH B PAKTUYECKOM MPUMEHEHUU 3HAHUII;
— HEe MOXET apryMEHTHPOBATh HAYUHbIE MTOJTO0KECHUS;
— He (OpMYIHPYET BHIBOJAOB U 0000IICHHIA.
10.3. TuroBbie KOHTPOJIBHBIC 3aaHUS UIN HHBIC MaTCPUAIIBI.
Bormpocsr (3amaun) nis sKk3aMeHa mpeacTaBieHbl B Taduie 15.
Tabmuia 15 — Boripocs! (3amaun) 115 9K3aMeHa
No Kong
[Iepeuenp BonpocoB (3a1au) AJis1 SK3aMEHA
/o WHIUKATOpa
Cemectp Nel
1. | Ipenen ¢pynkuuu. Beraucnenue nmpeaenos. YK-1.V.2

1. Beruucauts npenen j1‘1_1;11
2. Bpraucnouts npezen lim
3. Bwruucauts npenen }lzim
4. Boruncnuth npezen lim
5. Bwruucauts npeaen lim

X—00
6. Berumcauth npegen lim

7. Bpraucauts npeaen lim

Ix%-5x-2
co X2+2x—8
2x%—4x—6
x=3 2x%-Tx+3
3x%-4x—4
oo 2x%—3x-2
—-xZ+x+6
=3 2x%—5x—3
x3-2x2-x+12

3x2-Tx+2

2x%+5x+2
x——2 —%%+2x+8

X +2x2-Tx+4

x—on 2x%+5x—-12




. 3x%-5x-2
8. Beruucnuts npexen lim ———
x—2 X°+2x-8

x®—6x2+9x—4

9. Beruucnuts npexen lim —;
x—oo X°—T7x+12

. 3x%-4x—4
10. Beraucnuts npezen lim ———
Xx—2 2X°—3x-2

Kakue u3 npeacTaBiIeHHBIX HUXKE MTPEICIOB MOTYT OBbITh BBIYMCIICHBI VYK-1.B.2
METOZIOM JIeIEHUs Ha OOJIBIIYIO CTENEHb IEPEMEHHBIX ?
a) lim2
x—0 X2+2X
2_ g
b) lim Lz T
x—3 2X“—Tx+3
0 3xZ-4x—4
x—oo 2x2-3x-2
. —XZ4x46
d) 1;1_1}% 2x%-5x-3
e) lim x3-2x2-x+2
K00 3X2—7H+2
Kakas ¢yHKIMS Ha3bIBaeTCs HEMIPEPHIBHOM B TOUKE Xo? OIIK-1.3.1
Uemy paBHa cyMMa KOHEUHOTO YHCJIa 0ECKOHEUHO MaJIbIX (QYHKITANA? OIIK-1.3.1
Teno aBuxercs mo 3akoHy s(t) =5t +1. Uemy paBHa ckopocth V(t) B OIIK-1.3.1
MOMeHT BpeMeHH t =1? 3anmummTe HoMep BEpHOTO OTBETA. OIIK-1.V.1
1) 6
2) 4
3) 10
4) 15
1) BelumcauTe NPOM3BOAHYIO QYHKIUM V = X2 + 4% VK-1.B.2
OIIK-1.V.1
2) Bepno mm yrBepkaenue: «[Ipon3BomHast CyMMbI IByX
muddepeHMpyeMbIXx QyHKIUI paBHA CyMMe IPOU3BOIHBIX STHX
dbyakumiiy. OTBET apryMeHTHPYITE.
1) BeluncauTe NPOM3BOAHYIO QYHKIUM V = X = - 4% YK-1.B.2
OIIK-1.V.1

2)

Bepno nmu yreepxacHue: «lIpon3BonHas nponusBencHUs ABYX
muddepeHpyeMbIx yHKIUI paBHA TPOU3BEICHUIO TPOU3BOIHBIX
aTuX QyHKIUE». OTBET apryMEeHTUPYUTE.




Haiinmure hopmyny ¢ ommOKoi. ApryMeHTUPYHUTE CBOW OTBET.

[

. (C-u(x))'=C-u'(x)

N

. (UC)EV(X)) =u' (X)) (X)

- (U()-V (X)) =u(X)-+V'(X)
(tc{x])',- _u ) vix)—u(x) v ix)

v?(x)

w

vix)

OIIK-1.V.1

[TpaBuna quddepenniupoanus. [IponsBogHas CIOXKHON (YHKITHAH.

3ananue 1.
1) Haiinure npon3Bo Y0 HyHKIIHH
y = 5 cos(7 + 8x) + V7x — 8
2) HazoBute kakoe-1mu00 1uppoBoe CPpeaCcTBO, TPUMEHUMOE JIJIS
pereHust faHHOM 3aaaun. OGOCHYWTE Balll BHIOOP.

3amanmue 2.

1) Haiigute npou3BoiHYIO (QyHKIHH
y =5 cos(5 + 2x) = In(5x — 2)

2) HazoBute kakoe-nmu6o nudpoBoe CpeacTBO, MPUMEHIUMOE st
pereHust faHHOM 3aaaun. OGOCHYWTE Balll BHIOOP.

3ananue 3.
1) Haiigure mpou3BoaHYIO GYHKIIUN
—6tg(7 + 4x)
 In(7x—4)
2) HazoBuTe kakoe-mu60 nudpoBoe CPeacTBO, MPUMEHUMOE IS
penieHus qanHou 3anaun. OO60CHYITE BaIll BEIOOP.

3amanue 4.
1) Haiigute npou3BoiHY0 (QyHKIHH
y= \;'2 — 6sin(7 + 4x)
2) HazoBute kakoe-mu60 nudpoBoe CPeaCcTBO, TPUMEHUMOE IS
peuieHus qaHHou 3anaun. OO60CHYITE BaIll BHIOOP.

3amanue 5.
1) HaiiguTe npou3BoiHY0 (QyHKIHH
y = 5cos(3 + 4x) + log,(3x — 4)
2) HazoBute kakoe-mu60 nudpoBoe CPeacTBO, IPUMEHUMOE IS
peuieHus qaHHou 3anaun. OO60CHYITE BaIll BHIOOP.

YK-2.V.1
VK-2.V.3

10.

[IpoBeprTe sIBIISIETCS JIM BBIpAXKEHUE

YK-2.B.2




1
2,/2—6sin(7+4x)
IIPOU3BOHON (PYHKIIMU y = \/ 2 — 6sin(7 + 4x) ? OtBeT 006OCHYIMTE.

« (—24)cos(7 + 4x)

11.

3anuumTe ypaBHEHNE KacaTelnbHOH K rpaduKy GyHKImH Y=X° - 2
B €ro Touke ¢ abcuuccoii Xo= 1

OIIK-1.V.1

12.

B KaKoii Touke ypaBHeHHe KacaTeabHOi K rpaduKy GYHKIHH Y=X° -2
nMeet B Yy=3X-4

3aaua MOKeT OBITh pelieHa 1Byms criocobamu. O0ocHyiTe 00a
criocoba perieHusl.

VK-2.B.2

13.

ITycth B Touke (Xo, Yo) mepecekatorcs ase kpusbie Y=f(X) u y=g(x). O6e
byukuuu Y=f(X) n y=¢(X) umerot npousBoaHbIe B Touke (Xo, Yo). Hemy
paBeH YroJl MEeX/1y KPHBBIMH?

VK-1.3.3

14.

[TycTh mosoKeHUE TOUKH NP €€ ABMKEHUU 3anaéres Gpynkmueit S=S(t),
rae t — Bpems. Uemy paBHa CKOpOCTh TOUKH? BrIumimTe HoMep BEpPHOIO
YTBEPXKICHMSL.

a) CKopocTh TOYKH paBHA NMPOU3BOAHOI pyHKImn S(t)

a) CKOpOCTb TOYKH paBHA BTOPO# MPou3BoaHOMN pyHKIHH S(t)

b) Ckopocts TOuKH paBHa quddepermany pyakuun S(t)

OIIK-1.3.1

15.

[Mycts Gpynkuus y = f(x) 3agana Ha untepaie (a, b). HazoBute yciosue
yobsiBanus GyHkiun y = f(x) Ha uaTEpBaie (a, b).

VK-1.3.3

16.

[Tycts Gyuknus y = f(x) 3agana Ha uatepsaie (a, b). HasoBute ycnosue
BBIITYKJIOCTH BBepX (pyHK1mu y = f(x) Ha uHTepBaie (a, b).

YK-1.3.3

17.

[Mycts Gpynkuus y = f(x) 3agana Ha untepaie (a, b). HazoBute yciosue
BOTHYTOCTH (BBIMYKJIOCTH BHU3) QyHKIMK y = f(X) Ha uHTEpBae (a, b).

VK-1.3.3

18.

[Tycts nudpdepenuupyemas pynkus y = f(x) 3amana Ha HHTEpBae

(a, b).

H3BecTHO, 4TO B TOUKE Xo HA MHTepBate (a, b) mpousBonHas pyHkuumM y
= f(x) paBHa Hym0. Kakux MaHHBIX HE XBaTaeT, YTOOBI YTBEPKIATh, UTO
B 3TOH TOUKe (PYHKIMS UMEET MaKCUMyM?

VK-2.B.2

19.

Kakas npsiMast TMHIS Ha3bIBaETCS aCUMITOTON rpaduka GyHKITUN

y=f(x)?

VK-1.3.3

20.

Bepno 51, 4TO BBIpakeHUE

50 2.3, 23
2 X g e
SBnsiercs pemennem [ (5x3 — 2x2 +vx3)dx ? OtBer 06ocHYyiiTe.

[TpuBenure aBa cnocoba perieHusl.

VK-2.B.2




21. 1. Brruucnuts HeonpeaenEHHbIN HHTETPAT: YK-1.¥.2
YK-2.V.1
f(5x3 — 2x?% 4+ y/x¥)dx
2. BwruuciauTs HeompeneaEHHBIN HHTETPAT:
2
(Vx%2+3x3-5 Ydx
J& 7
3. BbIuHCIUTH HeoNpeneNEHHbIA HHTErpall:
(xz ++/x y
——)dx
Vx
4. BpUucIUTh HEONPEACIEHHBIN HHTETPAT:
x4 —3f+3
R
5. BwruucauTs HeomnpeneaEHHBIN HHTETPAT:
fcos(élx — 7)dx
22. | MeToabl HHTETPUPOBAHUS: METO/I BHECEHHS 1101 3HaK quddepennmana | YK-2.B.2
Y METOJ 3aMEHBI [IEPEMEHHOM UHTETPUPOBAHMUSL. YK-1.V.2

1. BeiGepure METO MHTETPUPOBAHUS U BEIYUCIUTE HHTETPAJL.
VYKaxuTe Kakoll METOJ HHTErPUPOBAHUS IPUMEHSIIN

2xdx
Vvx2 43

2. BeiOepure MeTO UHTETPUPOBAHUS U BBIUUCINTE UHTETPAIL.
VYKaxkuTe Kakoi METOJ UHTETPUPOBAHNS IIPUMEHSUIIN:

J’ dxdx
x*+1

3. BeiOepure MeTO UHTETPUPOBAHUS U BBIUUCIUTE UHTETPAIL.
VYKakuTe KakOod METOJ MHTETPUPOBAHUS IIPUMEHSIIN:

J-xsin(xz + 3)dx

4. BpiOepuTe METOA HHTETPUPOBAHUS U BBIYUCIUTE UHTETrpall.
YKaxkuTe Kakoi METOJ UHTETPUPOBAHMS IIPUMEHSUIIN:

J‘ dx
Vxeos?(\x)

5. Bribepure MeTo MHTETPUPOBAHUS M BHIUUCINUTE UHTETPAJL.
YKaxuTe Kakoll METOJ HHTErPUPOBAHUS IPUMEHSIIN




[ie=

23. | 3anmanue 1. VK-2.V.1
YK-2.V.3
1) BbIUUCINTD, IPUMEHUB METO/I HHTCTPUPOBAHUS 110 YACTSIM:
[ x * cosxdx
2) HazoBute kakoe-mub60 I1UGPOBOE CPEICTBO, MPUMEHHMOE IS
peuieHus qanHou 3anaun. OO60CHYITE BaIlll BEIOOP.
3ananue 2.
1) BbrancnanTh, NpUMEHUB METO MHTETPUPOBAHMUS 110 YaCTSAM:
[(x + 1)e*dx
2) HasoBure Kakoe-a100 mH(POBOE CPEACTBO, MPUMEHUMOE IS
peuieHus qanHou 3anaun. OO60CHYITE BaIll BEIOOP.
3amanue 3.
1) Beruncnuth, NpUMEHUB METO MHTETPUPOBAHMUSI [10 YACTSIM:
[ xInxdx
2) HasoBure Kakoe-a100 mH(POBOE CPEACTBO, MPUMEHUMOE IS
peuieHus qaHHou 3anaun. OO60CHYITE BaIlll BBIOOP.
3amanue 4.
1) BeunciauTh, MpUMEHUB METOI MHTETPUPOBAHUS MO YACTSIM:
x? = sinxdx
2) HasoBure Kakoe-au00 mH(POBOE CPEACTBO, MPUMEHUMOE IS
peuieHus qaHHou 3aqaun. OO60CHYITE BaIlll BHIOOP.
24. | 3anmanue 1. YK-2.V.3

1) BeruucnuTe onpeaeacHHbIN HHTETPa:

2
f dx
0

2) HazoBute kakoe-mu60 nudpoBoe CPeaCTBO, MPUMEHUMOE IS

peuieHus qaHHou 3anaun. OO60CHYIiTE BaIll BHIOOP.

3amanue 2.

1) Beruucnute onpeaeacHHbI HHTETPa:

1
[ 2dx
0




2) HazoBute kakoe-md0 HUPpPOBOE CPEACTBO, IPUMEHUMOE ISt
pereHust faHHOM 3aaaun. OGOCHYWTE Balll BHIOOP.

3amaunue 3.

1) Beruucnute onpeaeacHHbIN HHTETPa:

3
f xdx
2

2) HazoBute kakoe-1md0 HUPppoBOE CPEACTBO, IPUMEHUMOE ISt
pereHust faHHOM 3agaun. OGOCHYWTE Balll BHIOOP.

3amaunue 4.

1) Beruucnute onpeaeacHHbIN HHTETPa:

0
fodx
21

2) HazoBute kakoe-md0 HuppoBOe CPEACTBO, IPUMEHUMOE ISt
pereHust faHHOM 3aaaun. OGOCHYWUTE Balll BHIOOP.

3amaunue 5.

1) BeruuciuTe onpeaeacHHbIN HHTETPa:
1
f e*dx
-1

2) HazoBute kakoe-m1u60 nudpoBoe CPeaCTBO, MPUMEHUMOE IS
peuieHus qanHou 3anaun. OO60CHYITE BaIll BHIOOP.

25.

1. TIpouHTerpupyiiTe TPUrOHOMETPHUECKYIO (DYHKIHIO

T
f2

f cosx dx

T
/6

2. TlpouHTerpupyite TPUTOHOMETPUUECKYIO (PYHKIIUIO

VK-2.V.3




m

f cosx dx

0
3. TlpouHTerpupyite TPUrOHOMETPUUECKYIO (PYHKIIUIO

J?I-J‘
cos2x dx

i1z

4. TlpowHTErpupyiTe TPUTOHOMETPUUECKYIO (PYHKIIUIO

T

J sinx dx

0

5. TlpouwHTEerpupyiiTe TPUTOHOMETPUUECKYIO (DYHKITHIO

T

J sinx dx

o
."IZ

Cemectp Ne2
26. | Kakas ¢ynkuus z = f(x; y) Ha3bIBaeTCs HEMPEPHIBHOW B TOUKE YK-1.3.3
Mo (x0; ¥0)?
27. | Kakas w3 gopmyn cootBercTByeT auddeperimany GyHkuun y=e°<? VK-2.3.1
a) dy=2e?*dx
b) dy=e*dx
c) dy=2e*dx
28. | YacTHbIC MPOU3BOIHBIC VYK-1.V.2
9z OIK-1.Y.1

o dz
1. Haiigute yacTHBIC TPOU3BOHBIC P p byHKIIH

sin(3 + 8x — 7y)
- 2 _ x3},?

z
o 8z 9z

2. Haiigute 9acTHBIC MPOU3BOIHEIC P byHKIIIN

x oy

_ sin(3+ 2x — 5y)
B 2 —xty?

Z

gz a8z
— U — (QyHKIIUA

3. Haiinure yacTHBIC MPOU3BOIHBIE x5y

_sin(1+4x—3y)
B 3+ x2y”

Z




gz az
— W — (QYHKIHHA

4. Haiiaute yacTHbIE MPOU3BOIHBIE x4 5y

_sin(7+4x—7y)
- 3 — x3y5

Z

gz az
— ¥ — (QYHKIHHA

5. Haiinure yacTHbIE MPOU3BOIHBIE oz 25y

_ sin(5+ 8x — 5y)
B 3 —xty®

Z

29. | Brimucatp ycinoBus, Mpu KOTOPHIX BBIPaKEHHE YK-1.B.2
P(x,y,z)dx + Q(X,y,z)dy+R(x,y,z)dz
npeacTaBiset coboit auddepernman HekoTopoit GpyHkmu U(X,Y,2).
Otgert: JlanHOE BBIpaKEHUE TPECTABIIECT co00i nuddepeniman
bynkuuu U(X,y,2), eciu: P(X,y,z) — 9T0 yacTHast TpOU3BOAHAs HYHKIIUN
u(x,y,z) mo X;
Q(X,y,2) - 310 yacTHast mpou3BoaHas GyHKIUKA U(X,Y,Z) 10 Y:
R(X,y,z) aTo yactHas npousBoaHas GyHkiuu U(X,Y,z) 1o Z.
30. | Kakas Touka Ha3bIBaeTCsl TOUKOH Makcumyma GyHkuuu z = f(x; y)? OIIK-1.3.1
31. 1. HaiiTi npou3BoaHyI0 PyHKIUN YK-2.V.1
OIIK-1.V.1
flx,v) = (8+ 5x> + 2y* — 7x®y*)? B Touke K(1,1) no
HarnpasJIeHUIo K Touke M (2,6)
2. Haiitu npou3BOaHYIO GYHKINUN
flx,v) =(7—x>+2y 2 — x"1y3)? B Touke K(1,1) no
HampaBIlIeHUIO K Touke M (4, 3)
3. Haiitu npou3BoaHyI0 GyHKINN
fl,y)=(7—-2x3+ 2y 3 —x3y )2 B touxe K(1,1) no
HampaBlieHUIo K Touke M (5, 2)
4. Haiitu npou3BOIHYIO (DYHKIIHIO
flx,y) = (11— 2x3+2y~% — x®y™2)? B touxe K(1,1) no
HampaBlieHUIo K Touke M (5,6)
5. Haiitu npou3BoaHYyIO GYHKINN
fl,y) =5+ 4x™1 - 2y3 — 2x3y*)? B Touke K(1,1) o
HampaBlIeHUIO K Touke M (2,3)
32. | ChopmynupyiiTe HEOOXOIUMOE YCIOBUE IKCTPEMyMa YK-1.3.3
nuddepeHmpyeMoii GYHKINK IBYX MepeMeHHbIX z = f(x; V).
33. | Teno pacnonoxkeHo Haj 3aMKHYTOM obnacTteio D, nexamieit B miiockoctu | YK-1.3.3




X0y, Te0 OrpaHuYeHHOr0 CBEpXY HenpepbiBHOH Gyukuuei f(X , y).
3anummre GopMyIty, o KOTOPOH MOYKHO BEIYUCIUTH 0OBEM JTaHHOTO
Tena.

OIIK-1.3.1

34.

3ananue 1.
1) BbIuuCIUTh IBYKpATHBIN (TIOBTOPHBII) HHTETpA

3 x

[ dx (3 —4x + 7y + 2xy)dy
0 —2x

2) HazoBute kakoe-mu60 nudpoBoe CPeaCTBO, MPUMEHUMOE IS

peuieHus qanHou 3agaun. OO60CHYIiTE BaIlll BHIOOP.

3ananue 2.
1) OGnacte D orpaHuYeHa JTMHUSIMH

y=2x+3u y=x*—6x+15.

[TepeiiTu oT MBOMHOTO MHTErpaja mo oomactu D k ABykpaTHOMY
(IOBTOpPHOMY) UHTETpAly U PACCTaBUTh MIPENETBI
MHTErPUPOBAHUs B MHTErpanax [[ oy f (o y)dxdy =

2) HazoBute kakoe-mu60 nudpoBoe CPeaCTBO, MPUMEHUMOE IS
peuieHus qanHou 3anaun. OO60CHYITE BaIll BBIOOP.

3ananue 3.
1) BbuuciuTh ABYKpaTHBIN (IIOBTOPHBII) HHTETPa

3 2x

f dx (3 —2x+ 7y + 6xy)dy

0 —x

2) HazoBute kakoe-m1u60 nudpoBoe CPeaCTBO, MPUMEHUMOE IS
peuieHus qanHou 3anaun. OO60CHYITE BaIll BHIOOP.

3ananue 4.
1) OGnactp D orpaHHYCHA JIHHUSIMHU

y=x+2uy=—x?+9x—13.

[lepeiiT OT qBOIHOTO MHTErpaja 1o obmactu D k 1BykpaTHOMY
(MOBTOPHOMY) UHTETPAITY ¥ PACCTaBUTh TIPEICIIBI
MHTETPUPOBAHUS B MHTETpaJIax

f £ (G, y)dxdy =
(D)

2) HazoBute kakoe-mu60 nudpoBoe CPeaCTBO, MPUMEHUMOE IS
peuieHus qaHHou 3anaun. OO60CHYITE Balll BHIOOP.

3amanue 5.
1) BbIuuCIUTh IBYKpATHBIN (TIOBTOPHBII) HHTETPa
3 4x
[ dx (3 —2x + 3y + 3xy)dy
0 x

2) HazoBute kakoe-m1u60 nudpoBoe CPEeaACTBO, MPUMEHUMOE IS
peuieHus qanHou 3anaun. OO60CHYITE BaIll BHIOOP.

VYK-2.3.1
VK-2.V.1
YK-2.V.3

35.

Boinuiimre HoMep 1Mo KOTOPBIM PACIIONIOKEH P, s KOTOPOro HE
BBITIOJTHSIETCSI HEOOXOAMMBIN MTPU3HAK CXOTUMOCTH?

VK-1.3.1




36.

Kakne IMMPU3HAKU UCCIICAOBAHNA HAa CXOAUMOCTb ITPUMCHSIOT JJIS1
YHCIIOBBIX PSJIOB C TTOJIOKUTEIBHBIMH YJICHAMHA?
a) mpusHak /lamaméepa

b) mpaswmo Jlomurans
c) meroxn Kpamepa

d) mpusnak Kommu.

VK-2.3.1

37.

Ecnu psig cxoaurest, TO 4TO MOYKHO CKa3aTh 00 00IIeM 4IeHE 3TOr0
pana?

VK-2.3.1

38.

Ecnu oOmuit wieH psina i, He CTPEMHUTCS K HYIIIO, 9TO MOXKHO
YTBEPKAATh O CXOAUMOCTH psija?

VK-2.V.1

39.

OOuuit uneH paga u, CTPeMHUTCS K HYJO0. Jl0CTaTOYHO JH 3TOTO 1S
TOT0, 4YTOOBI YTBEP)KAATh, UYTO TAHHBIN PSI CXOAUTCS?

VK-1.B.2

40.

o0 5n®

n=13p2_2
HccnenoBath maHHBIN P HA CXOAUMOCTh. BriOepuTe MeTon
HCCIICAOBAHUS N3 CIIMCKA.

a) HHTerpanbHblii MPU3HAK CXOAUMOCTH

b) HeoOxoauMeblii MpU3HAK CXOAUMOCTH
c) Ilpusnak Kommu

d) Tlpusnak /lamambepa

VYK-1.B.2

41.

w (1n—5)2"

1. I/ICCHGI[OBaTB CXOOUMOCTD pdaa ET‘I:l m
n

w (4n—3)37

2. HccnenoBaTh CXOMUMOCTE psja 2o, G
n_

w (1m—3)2"

3. HccnenoBaTb CXOAUMOCTD psijia 2,y e
T

VK-1.V.2
VK-2.V.1




o (@n-5)"
n=1 (m+2)"

4. WccrnemoBaTh CXOIUMOCTD Psfa 2,

e  (In+3)47"

5. HccnemoBars CXOOUMOCTE pAda 2> , ————
a a pAn z:"—1{1n+4]5“

1n—5)2" -
42. 1) HccnenoBaTh CXOAUMOCTD PAAa X, (n=-3)2" YK-2.B.2
(51+2)3"
2) Kakoii npusnak Ber nucnoss3osanu. O60CHYIHTE CBO# BHIOOD.
4n—5)7
43. | 1) HMcenenosars cxoanmocTs pana x>, {{:ﬂ}}n
2) Kakoii npusHak Bel ucnosb3obanu. O00CHYHTE CBOit BHIOOD.
1n+3)4" -
44. 1) HccnemoBaTh CXOAMMOCTD Psijia E;"zl% YK-2.V.3
(1n+4)5 YK-1.V.2
YK-2.V.1
2) HazoBute kakoe-mu60 nudpoBoe CPeaCTBO, MPUMEHUMOE IS
peuieHus qanHou 3anaun. OO60CHYITE BaIll BEIOOP.
45. | TlycTb JaH 3HAKOYEPEeAYIOWUMACS P ) Uy, Eciu psn, OIIK-1.3.1
COCTaBJICHHBIN W3 a0COTIOTHBIX BEIMYUH |Un|, CXOAUTCS, TO YTO MOXKHO
CKa3aTh 0 3HaKouepeaytouemcs paae? Beibepure BepHbIil OTBET.
a) Psmcxomutcs
b) Psix pacxomurcs
C) Psan cxomures abCOMIOTHO
46. | Eciu aGCcoNIOTHBIC BEIMUMHBI YWICHOB 3HAKOUEPEAYIOIIETOCS psiia OIIK-1.3.1
_, U, yOBIBAIOT M OOLIMI YJIEH psAfa CTPEMUTCA K HYIIO, TO YTO
MOJKHO CKa3aTh O CXOIUMOCTH psia? BeiOepuTe BEpHBIM OTBET.
a) Psgcxomutcs
b) Psin pacxomurcs
C) Psax cxomurcst abCOTIOTHO
47. 1. Haiitu 0651acTh CXOIUMOCTH Psiia VYK-1.V.2
- VK-2.3.1

Zx” =1+x+x> 4+ x4+

n=0

2. Haiitu paamyc CXOAMMOCTH psa
(=]

Z(Zx)” =1+ 2x +4x? + 4 2" + 0

n=0

3. HaiiTu paanyc cXoauMoCTH psizia




(5x)" =1+ 5x + 25x2 4+ -+ 5%x™ + ...
n=0

4. Haiitu paguyc cXOOUMOCTH psjia
[+4]

D"EO" . 3x  (3x) (—1)" (30"
Dot Sl b

n=0

5. O61acThIO CXOAMMOCTH Psia

Z Colx—a)"=Co+ Ci(x—a) + Co(x —a)? + -+ Cplx —a)" ...
n=0
SABnsiercs unrepsai (2; 4). Haiiaure ero paguyc cXoIuMOCTH.

48. | CreneHHON px X7, @, X "CXOANUTCS B TOYKE Xo.HUTO MOKHO VK-1.3.3
YTBEPKIaTh 00 a0COTIOTHON CXOMMOCTH 3TOTO psifa B KAKI0N U3 OIIK-1.3.1
TOYEK X, TaKHX, 9To|x| < |x4|?

49, VK-1.V.2

1. Pasnoxute MHOrowten f(x)=—x>—10x%— 30x —31 B psax
Tennopa B OKPECTHOCTH TOUKH X = —2

2. Paznoxuts MHOrowneH f(x) = —x3 —2x2+ 5x — 1 Bpax
Telinopa B OKpECTHOCTH TOUKH x = 1

3. Pasnoxwuts MHOTOwIeH f(x) = —2x%+ 14x? —25x +12 B
psan Teiiopa B OKPECTHOCTH TOUKH X = 2

4. Paznoxuts MHOrOuneH f(x)=—2x3—2x%+4+ 7x+ 13 Bpan
Telinopa B OKpECTHOCTH TOUKH X = —1

5. Pasnoxuts MHOrounen f(x)=—2x3—7x%2—x+ 9 Bpsax
Tennopa B OKpECTHOCTH TOUKH X = —2

50. | K mmdpoBeM cpeacTBaM, KOTOpble MOTYT ObITh mpumeHenbl s | OITK-1.3.1
pemieHus 3aJad  MaTeMaTHYecKoro aHaims3a oOTHocutcs Wolfram
Mathematica- nporpamMmMHoe oOecrieueHHe, BKIIOYANONIEe OOJIBIIOM
HabOp MaTeMaTudecKuX (pyHKITHI.

Kakoli pe3ynbrar npuMenenus (opmynsl integrate[8x* X] B
Wolfram Mathematica?
51. | K mudpoBsIM cpencTtBaM, KOTOpble MOTryT ObITh npumeHeHbl i | OITK-1.3.1

pemieHus 3aJad  MaTeMaTHYecKoro aHaims3a oTHocutcs Wolfram
Mathematica- nporpamMmMHoe oOecrieueHHe, BKIIOYANONIEe OOJIBIIOM
Ha0Op MaTeMaTU4eCcKuX (pyHKITHI.




Kako#i pesynbpTaT npumeHeHUus: GopMyIibI D[XG,X] B Wolfram
Mathematica?

52. | K mudpoBeM cpencTtBaMm, KOTOPbIE MOTYT OBITb TPUMEHEHBI IS

pelieHus

dopmyna

3alad  MaTreMaTU4ecKoro aHamm3a orHocutcs Wolfram
Mathematica- mporpamMMHoe oOecrieucHHe, BKJIIOYAONMICE OOJIBIIOMN
Habop MaTeMaTHUECKUX ()YHKIIHHA.

D[XG] B Wolfram Mathematica npencraBieHa ¢ omuoOKoil.

Kaxkas ommbxka gomymiena?

OIIK-1.3.1

Bompocsr (3amaun) nist 3avera / qud . 3adera npeacTaBieHsl B Tadnuie 16.
Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / audd. 3adyera

Ne /i1

[lepeuens BonpocoB (3agay) it 3auera / nud . 3auera

Kon
WHIAKATOpa

Y4eOHbIM MJIaHOM HE MPEAYCMOTPEHO

[lepeuenr TeM [ KypCOBOTO MPOEKTUPOBAHUS/BBIIIOIHEHUSI KYypCOBOM paboThI
MpeICTaBICHBI B Ta0nwmie 17.
Ta6mmma 17 — [lepedyens TeM i KypCOBOTO MPOSKTUPOBAHMSI/BBITIOJIHEHHSI KyPCOBOH paOOTHI

[IpumepHbIi TepeyeHb TEM I KypCOBOTO IPOSKTHPOBAHNUS/BBITIOTHEHUS

Ne mi/m .
KYpPCOBOM pabOTHI
Y4eOHBIM IIIAHOM HE TIPEyCMOTPEHO
Bompocer st mpoBeneHUsT TPOMEXKYTOYHOM aTTECTallMd B BHJE TECTUPOBAHUS

MpeICTaBJICHBI B Tabymie 18.

Tabmuma 18 — [IpumepHbIii TepedeHb BOIPOCOB ISl TECTOB

Ne n . Kon
w PHMEpHBIH TIepeYeHb BOMPOCOB ISl TECTOB HHIEKaTOpa
TunoBoi BapuaHT TECTOB
1 cemectp
1 Boruucnure 1)1 VYK-1.3.3
npeaen 2) 3 YK-2.V.1
o 3x%+2x—7 3) 15
e —Ex 11 4) -7
4 Touxoii pa3psiBa 1) 6 YK-1.V.2
byHKIIHH 2) 2
o x—3 3 1
Y= (x2 +3)Inx 4) 4
SIBJISICTCS TOYKA
3 IlpousBonnas pynkuuu | 1) 2x - 4*In4 VK-2.V.1
y=x2%-4% 2) 2x-4*1
paBHa 3) x-4*(2+x)
4) x-4%(2 + xIln4)
4 Abcumcca sketpemyma | 1) 8 YK-1.V.2




byHKIIHH 2) 05
y=8-—x?+x 3) 1
paBHa 4) -05
§ Boiumciure uHTerpan | 1) - YK-1.V.2
dx arctgx
[(1 T xDarctgix 2) ln|arlctgx| +C
3) — 5
arctg©x
5
arctgx
€ Beruuciure 1) 0,5 (3-8x)%°(-8) YK-2.V.1
MIPOU3BOIHYIO 2) 0,5 (3-8x)°5 (8) VK-1.V.2
byHKIIUN
y=(3-8x)%° 3) 0,8 (3-8x)°° (-8)
4) 0,5 (3-8x)°8 (-8)
1 Borunciure 1) y=25e>71 VK-2.V.1
IPOU3BOJIHYIO BTOPOTO | 2) y = e*
nopsika QyHKITUN 3) y=5e1
},. — 65}1‘—1 4) 25
§ OOparHO# QyHKIHECH 1) y=x* OIIK-1.V.1
10 OTHOLIEHHIO K 2) y=—
ex
(bylimf,_.m 3) y=Inx
y = e* sBusgercs ) y=et
byHKIUS Y
¢ [lepBas npou3BoAHAs 1) ckopocTh U3MeHEHHs QYHKIIUH OIIK-1.3.1
(GyHKINU TIOKa3bIBACT: | 2) HampaBlicHHE QYHKIHH OIIK-1.V¥.1
3) mnpwupaiieHue GyHKIUH
4) npupamenue aprymenTa QpyHKIIM
1 Muddepenuman 1) OTHOIICHHIO MPHUpAIIECHUS PYHKIIUH K OIIK-1.3.1
GYHKIMH paBeH MPUPALICHUIO apTyMEHTa
2) TPOU3BEICHUIO MPHUpAIICHHUS (YHKIIUH Ha
npUpalieHie apryMeHTa
3) MPOM3BEACHUIO TPOU3BOIHOM Ha
npUpalieHie apryMeHTa
4) mpupaIIeHUuI0 apryMeHTa
1 Beruucinure yncio 1)1 YK-1.V.2
TOYEK pa3pbiBa 2) 2 YK-2.V.1
byHKIIHH 3) 3
x+2 4) 0
}]’

"+ 3)*(x* —4)?




Beraucinure 1) 0 YK-1.3.1
npeen 2) 9 OIIK-1.Y.1
_ sin?3x 3) 3

e 4) 1
VYpaBHeHHE 1) y=2x+4 OIIK-1.V.1
KacaTeJIbHOM K 2) v=4x+3
rpaduxy GyHKIUN 3) y=2x-5

y=x3-2 4) y=3x—4
B €r0 TOYKE C
abcruccoit
Xo= 1 umeeT BU
Brruncnute 3HaueHHE 1) 0 YK-1.¥.2
POM3BOIHOM BTOpOro | 2) -1
nopsiaka QyHKIHA 3) 3
y = sin2x + 4x 4) -4
B TOYKE X = E
MHOKECTBO 1) —ixsin3x —Ltcos3x+cC OIK-1.V.1
epPBOOOPA3HBIX 3 , 2
byHKIHH 2) 3xsin3x + jcos3x +C
f(x) = —xcos(3x) 3) 3xsin3x — écos?,x +C
MMCCT BUL 4) 3xsin3x + 9cos3x + C
Boruncnure uaTerpan Dinx+ C YK-2.V.1
f dx 2)in |x| + C
xlnx
n|ln |x||+C
A)Ine* + C
Eciu K onpeaeneHHOMy 1) [ 54% VK-2.V.1
UHTErpany ! 6‘; :;t
64
dx 2) 6] T

1 ‘JE + 5';.!'} 2 dt

PUMCHHUTH 3) J 1 842
MIOJICTAHOBKY 5

x = t°, T0 OH IpuUMeET 4) 6 ff %e
BUJT
Teno nBuxkeTCS MO 1) 6 OIIK-1.3.1
3aKOHY 2) 4 OIIK-1.V.1
S(t)=5t3+1, Toraa 3) 10
CKOPOCTh B MOMEHT 4) 15
BpemenHu t=1 paBHa
VYkaxwurte QyHKINH, 1) Xusinx YK-2.3.1
KOTOPBIC SIBIISIOTCS 2) X utg2x

9KBHUBAJCHTHBIMHU MPU | 3) X U COS2X

x—0 4) X usin2x




dz
MPOU3BOTHYIO 2y

byHKIIUN
z = cos(bx + 2y)

3) cos(5x+2y)
4) (5x + 2)cos(5x + 2y)

4 Kakoe u3 Hike 1) oTHOIIEHNE TpUpamIeHus GYHKIIUHA K YK-2.3.1
MEPEUHCITCHHBIX MPUPALICHUIO apTyMEHTa
MIPETOKCHU I 2) oTHOMICHHS GYHKIIUU K TIPUPAIICHUIO
ornpenensier apryMeHTa
MIPOU3BOTHYIO 3) oTHOMIeHHE TIpeena (PYHKIIUU K apTyMEHTY
¢yHkuuu (korma 4) mpezaen OTHOLICHUS pUpatieHnus QyHKIUU K
npupanieHne MIPUPALICHUIO apTyMEHTa
apryMeHTa CTPEMHTCS K
HYJII0)?
2 cemecTp
IMonueii 1) 2x2%ydx + 3x%y?dy VK-1.V.2
nudbepennuan 2) 3x*y?dx +2x3ydy
(ynkunn 3) 3xlydx + 2x3ydy
z = xy? 4) 2x?y?dx + 3x%ydy
paBeH
% o 1 -
YKa)KI/ITev CXOSTUHCS 1) ¥= i~ YK-2.V.1
YHCIIOBOH psift w 1
2) n=1,2
o 1
3) n=1 \‘._’ﬁ
1
4) Yo
na
VKaKUTe CTENEHHOH 1) Y2, 2 (x—2)" OIIK-1.Y.1
Tn
psia, A1 KOTOPOTO P __9y\n
unTepsan (0;2) 2) L=y ?(x 2)
SIBJISIETCSI UHTE 3) Xim, (x—1)"
pBAIOM n=1y,
CXOAUMOCTH. 4) Y n(x+2)"
VYKaxuTe 4acTHYIO 1) 6 YK-1.V.2
MPOM3BOJIHYIO TIO 2) 6xy
v QyHKIMH IBYX 3) 6x
nepeMerHbIX Z = 3x%y | 4) 3x2
Ecmu V- 3t0 KYO co 1) 2 OIIK-1.3.1
CTOPOHOM JIJTHHBI 2 2) 4 OIIK-1.V.1
€IUHHUIIBI, TOrAa 3) 8
unterpan [ff, dv 4) 16
paBeH
Heo06xoauMblit 1) yo n*+3 VYK-1.3.1
n=1.,3
NPU3HAK CXOAUMOCTHU not7
HE BBITIOJHEH IS psija 2) Xi P
3) oo 5n2
n=1 3112 -2
w N2+3
4) Zi= nd+1
PaccuuTaiite 4acTHYIO 1) 2cos(5x + 2y) OIIK-1.3.1
2) —2sin(5x +2y) OIIK-1.V.1




8. | Berunciure mosTopHbii | 1) 0 YK-1.3.3
! Y 2) 1
uarerpai [ dy [ dx
0 0 3) 05
4) 0,1

9. | Haiinure oGmacth 1) [4,0) YK-2.V.1

CXOAUMOCTH 2) (-3,0)
o (x+2)" 3) (-2,0)
n=1 pan-1 4) [-l ,O)

10. | Haiinure 3HaucHnE 1) 5 VK-2.V.1
(GyHKINU IBYX 2) 2
MIEPEMEHHBIX 3) 10
z=2x-y+15 B Touke A(- | 4) 19
2,1)

11. | Haiigure yacTHyO 1) 2cos(5x+2y) OIIK-1.3.1
HpOI/ISBOHHyIO z_z 2) _ECOS(SX + 2}’) OHK'I.Y.I
PR Y 3) cos(5x +2y)

z = sin(5x +2v) 4) (5x + 2)cos(5x + 2y)

12. | Nana ¢pyHKus 1) 1+ 3x _;xz YK-1.V.2
f(x) =e>, torna 2) 1+ 3x + 9x2
nepBbie TpH (OTIUYHBIC 3) 1- 3x +9x?

OT HyJIs) 4eHa 4 9 5
Pa3NIOKEHUS ITOH ) 1+3x+ox
(GYHKIIUY B psT
Telinopa B
OKPECTHOCTH TOYKHU
xg = 0 umeroT BUA
13. | [loBropHsIit uaTerpan | 1) 0 YK-1.3.3
2) 1 VK-1.¥.2
2 4 -1
fl dx fg dyj_z dz 3) 05
paBeH 4 -1

14. | HeoOXxoauMblii 1) 3= n?+3 OIIK-1.3.1
IPHM3HAK CXOAUMOCTH "=1"31+7 OIIK-1.V.1
HE BBIMOJHEH JUISI psiia 2) Xi i

w 5
3) Ximizas;
o NZ43

15. | Eciu V- 310 KY0 €O 1) 27 OIIK-1.3.1
CTOPOHOU JITUHBEI 3 2) 9 OIIK-1.V¥.1
€UHUILI, TOI1a 3) 81
unrerpan [[f, dV 4) 16
paBeH

16. | Beruncnure noropuslit | 1) 0,2 YK-1.3.3
UHTErpat 2) 0,3

1 2 x
dx [F X dv 3) 0,25
Jo dx [} 57y S 05




17. | Haiinute obmacthb 1) [0, 4) YK-2.V.1
CXOIUMOCTH 2) (0,3
o G2 3) (0,2)
n=1 pon-1 4) (O, 1)
18. | Beruncinure unrerpan | 1) 4,5 YK-1.3.1
1 2 2) 0,75 OIIK-1.V.1
J- dx[ xydy 3) 4
0 1 4) 2
19. | YactHas nmpousBoanas | 1) 6 OIIK-1.3.1
10 X QYHKIIUHU IBYX 2) 6xy OIIK-1.V.1
NIEPEMEHHBIX 3) 6x
z = 3x%y 4) 6x + 3x?
20. | BnaueHue QyHKIMH 1) 15 YK-2.V.1
JIBYX TEPEMEHHBIX 2) 20
7z=3x-2y+16 B TOuKE 3) -15
A(1,2) paBHO 4) -20
21. | Kakoii pe3ynbrat 1) 8x°
npuMeHeHus popMyITbI 5 OIIK-1.3.1
B Wolfram 2) 32x3
Mathematica? 3 5x°
integrate[8x*,x] e
4) 16x2
22. | Kakoii pe3ynbrar 1) 6x°
npuMeHeHus popMyITbI 813 OIIK-1.3.1
B Wolfram 2) 5
Mathematica? 3) 32x3
D[x%x] 55
4) e

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCLUMUIUIMHE OOYYAIOMIMXCS 3a04HOM (HOpMBI
0o0ydJeHwus1, mpeacTaBiieHbl B Tadmie 19.

Tabmuua 19 — IlepeyeHb KOHTPOJIBHBIX paboOT

No /it ITepeyeHb KOHTPOJIBHBIX PadbOT

He npenycmorpeno

10.4. Meronuueckue MaTtepuanibl, ONPEACIAIONIME MPOLEAYPHI
OLICHUBAHMs MHAMKATOPOB, XapaKTEpPU3YIOIIMX HdTanbl  (OPMUPOBAHMS  KOMIETEHIHH,
coJlepiKaTcsi B JIOKaJIbHBIX HOpPMaTUBHBIX akTax ['YAII, pernmameHTHpyrOmMX NOPSAOK U
IpOLEAYPY IPOBEIEHUS TEKYIIErOo KOHTPOJS YCIEBAEMOCTH M IPOMEKYTOYHOM aTTECTallUU
obyuaromuxcs ['YAIL




11. Meroauveckue yKazaHus i1 00y4YaIOIUXCs IO OCBOCHUIO JUCITUTUTHHBI

11.1. Meroauueckue ykazaHHs s OOy4aloIUXCs 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepuaia.

OcHOBHOE Ha3HAuYEHUE JICKIIMOHHOTO MaTepuajia — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
rIyOOKOE W SICHOE€ H3JIOKeHHE ydeOHoro marepuana. Ha3zHaueHue COBpEMEHHOH JICKIIUH B
pamMKax IUCHUIUIMHBI HE B TOM, YTOOBI MOJIYYUTH BCIO WH(MOPMAIUIO MO TEME, & B OCBOCHUH
byHIaMEHTAIBHBIX MPOOJIEM AUCIUIUIMHBI, METOJIOB HAyYHOTO TIO3HAHHWS, HOBEHIIHMX
JTOCTYIKEHUI HaydyHOW MBICTU. B ydeOHOM mpoliecce JEeKIUsl BBIMOIHIET METOOJOTHYECKYIO,
OpPraHU3AIMOHHYI0 ¥ WHGOPMAITMOHHYIO (QYHKIMH. JISKIUs pacKphIBacT MOHATHHHBIN ammapar
KOHKpETHOW oOnacTu 3HaHWS, €€ MpOOJIeMbl, JaeT LEIbHOE MPEICTaBICHHE O MUCIUIUIMHE,
MOKAa3bIBACT B3aUMOCBSI3b C IPYTUMU JUCITUTUTHAMM.

[LmanupyemMble pe3ylbTaThl IPU OCBOCHUH 00YUYAIOLIMMHUCS JICKIIMOHHOTO MaTepHaia;

— TIONYyYEHHUE COBPEMCHHBIX, IIEJIOCTHBIX, B3aWMOCBS3aHHBIX 3HAHHWH, YpPOBCHb
KOTOPBIX ONpPEIETAETCS 1EJIEBOM YCTAHOBKOM K Ka)KI0M KOHKPETHOM TEME;

— TIOMy4YEHHE OMBITa TBOPUYECKON pabOTHI COBMECTHO C MPEIOIaBaATEIIEM;

— pa3BuTHE NPO(ECCHOHANBLHO-NENOBBIX  KAauecTB, JIOOBU K  TpeaMeTy |
CaMOCTOSITEJIbBHOT'O TBOPUYECKOTO MBIIIJICHUSI.

— TIOSIBJIEHHE HEOOXOAMMOT0 MHTEPECa, HEOOXOIUMOTO IS CAMOCTOSITEIIHHOW pabOTHI;

— TIONy4YeHHE 3HAHUW O COBPEMEHHOM YPOBHE pa3BUTHA HAYKH W TEXHHUKH H O
MIPOTHO3€ WX Pa3BUTHS Ha ONFMKAUIIINAE TOJIBI;

— HAY4YUTHCS METOAMYECKH 00pabaThiBaTh MaTepual (BBIACIATH TJIaBHBIE MBICTU U
MOJIOKEHHUS, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HMX B  Pa3IMYHBIX
dopmynupoBKax);

— TIOJy4eHHE TOYHOTO MOHUMAHHUS BCEX HEOOXOUMBIX TEPMUHOB U TTOHITHH.

JIeKuMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpPAlMEl  CIIAiIoB U
UCIIONIb30BAaHMEM pa3laTOYHOTO MaTepuaja IPU MPOBEACHUU KOPOTKUX TUCKYyCCHH 00
OCOOEHHOCTSIX PUMEHEHHS OT/ICTBbHBIX TEMATHUK TI0 TUCIUTIINHE.

CTpyKTypa Opea0oCTaBICHMS JCKIIMOHHOI'0 MaTepHaia.

— Ornpenenennss MaTEMaTUHIECKUX TEPMHUHOB.
—  ®opMynupoBKa TEOPEMBI.

— Jloka3arenbCTBO TEOPEMBI.

— HMmmoctpupyroniye npuMepsl.

11.2. Metoauueckue yka3zaHUs ISl OOYYAIOIIUXCS IO MPOXOKIACHHUIO MPAKTHUYECKUX
3aHATUH

[IpakTHyeckoe 3aHATUE SIBISETCS OAHON M3 OCHOBHBIX (POpPM OpraHu3anuu y4eOHOTO
mporiecca, 3aKJIFOYArOIIascs B BEITOJIHEHUH OOYJArOIIMMUCS TT0JT PYKOBOJICTBOM TPETIOIaBaTEeIs
KOMIUIEKCa Y4eOHBIX 3aJaHUN C IETbI0 YCBOSHHUS HAyYHO-TEOPETUYECKHMX OCHOB YUeOHOU
JTUCIUTIINHBI, MPUOOPETEHUsI YMEHUM U HaBBIKOB, OIBITA TBOPUYECKOMN JACATEIHHOCTH.

HGHLIO HpaKTI/I‘IeCKOI‘O 3aHATUA IJIA 06yqa10meroc;1 ABJISACTCA HpI/IBI/ITI/Ie OGy‘laIOH_II/IMCH
YMEHHI U HaBBIKOB MPAKTUYECKOU ESITEILHOCTH M0 U3y4aeMOU NUCIUILINHE.

[Tnanupyemblie pe3yabTaThl P OCBOSHUH 00YUYaIOMIMMCS IIPAKTUUECKUX 3aHATHI:

— 3aKperuieHue, yriayOJeHue, pacIIMpeHHe W JeTalu3alus 3HAHUK TpH PEIICHUH
KOHKPETHBIX 3a]1a4;

— paSBI/ITI/Ie ITO3HABATCIIbHBIX CHOC06HOCT€I>'I, CaMOCTOSTCIIBHOCTHU MBIIIJICHUA,
TBOPYECKOUN aKTUBHOCTH;

— OBJIAACHUC HOBBIMU MCETOAAMU U MCECTOAUKAMU I/I3Y‘-IGHI/I$I KOHerTHOﬁ y‘lCGHOﬁ
JUCIIUIIINHEIL,

— BBIpabOTKa CIOCOOHOCTH JIOTHYECKOTO OCMBICIICHHS TIOJYYCHHBIX 3HAHUM IS
BBITIOJTHCHMS 3aTaHMUI;



— CBf3aHHBIC C MMOJIyYE€HHEM HOBOM MH(OpMAIUH MyTEM CaMOCTOSITEIHHO BHIOpPAHHBIX
o0ecreyeHne paluoHaIbHOTO COUYETaHUs KOJUIEKTUBHOM M MHAMBUYANbHOM (popM o0yueHus.

@yHKIUY TPAKTUYECKUX 3aHATUH:

— TI03HaBaTEJIbHAS;

— Ppa3sBUBaIOLIas;

—  BOCIIMTAaTEJIbHAS.

ITo xapakTepy BBINOJIHAEMBIX OOydYaIOIIMMCS 3aJaHUN IO NPAKTHYECKUM 3aHITUAM
MIOAPA3ACIIAOTCS Ha!

— O3HAaKOMMWTEIBHBIC, IPOBOAUMBIE C LEIbI0 3aKPEIUIEHUS W KOHKPETU3aluu
MU3Y4YEHHOTO TEOPETHYECKOTO MaTepUaa;

— aHaJIWTUYECKHE, CTABSIIUE CBOCH LIEJIbIO MOJyYeHHEe HOBOM MH(OpMAIMK Ha OCHOBE
(dbopMan30BaHHBIX METOJIOB;

— TBOPYECKHE, TOAXOM0B K PEIICHUIO 3aJad.

@opMBI OpraHu3aLyy MPAKTUYECKUX 3aHATHMN:

- B UHTCpaKkTUBHOW Qopme (pelleHHe CHUTYalMOHHBIX 3a/Jad, 3aHiATUd 10
MOJIEJTMPOBAHUIO PEATIBHBIX YCIOBUM, TPYNIIOBBIE TUCKYCCHH);

- B HE MHTEPAKTHBHOH (opMe (BBINOJIHEHUE YNPAXXKHEHUMH, PELICHHE THUIOBBIX 3ajad,
pelIeHNEe CUTYallMOHHBIX 3a/1a4 U IpYroe).

TpeboBanust K MPOBEACHUIO MPAKTUYCCKUX 3aHATHHA

[IpakTuueckre 3aHATHA HAYMHAIOTCA C 3allCH B JKypHaJl IpenoJiaBaTels
NPUCYTCTBYIOLINX CTYACHTOB. 3aTe€M OOBSABISACTCA TEMA MPAKTUYECKUX 3aHATHHA.

[IpenogaBaTens 4uWTaeT yCIOBUE 33Jayd M MpeasiaraeT CTYJIEHTaM CaMOCTOSITEIbHO
peluTh 33/a4y, MCIOJIb3Ysl 3HAHMS, MOJYYCHHbIE CTYJCHTOM Ha JeKiuu. CTyaeHT, KOTOPbIi
NEPBBIM pElIni 3a7ady, BbI3bIBAETCS K JIOCKe. B ciydyae eciu CTyIeHT HpPaBHIBHO PEIIHII
3ajady, OH moisydaeT 5 6aysoB. Ecnu cTyneHT pemaer 3ajady ¢ MOMOUIBIO MpernojaBaTens, TO
nonydaer 4 Oamia. 3aTeM, B KOHIIE CEMECTpa, OLCHKH CTYACHTOB (BKJIIOYas OIICHKY
MOCENIAeMOCTH) TepeBoaiATCcsl B OOHYcHl (kadectBO) or 0 mo 5 OammoB. DT OOHYCHI
N00aBIISIOTCS K 00IIEel cymMMe 0ayIoB B paMKaxX MOIYJIbHO-PEUTHHIOBON CHCTEMBI.

CryneHTaM BbIJaeTCsl JOMalllHEE 3a/JaHWe B BHUJAE 3a4ad, KOTOpPblE OHU CHAIOT B
YCTAHOBJICHHBIE CPOKH.

11.3. Mertoauueckue ykazaHus Jjsi 0OYy4alOUIMXCs 10 MPOXOKACHUIO CAaMOCTOSITEIbHOM
paboTsl

B Xoze BBINOJIHEHUSI CaMOCTOSTENbHON paboThl, 00Y4aIOUINIiCS BBITOIHAET paboOTy IO
3aJJaHAI0 ¥ TIPU METOJMYECKOM PYKOBOJICTBE IperojaBaTelisi, Ho 0e3 ero HermocpeJICcTBEHHOTO
y4acTusl.

st oOyvaronuxcst 1Mo 3a04HOM (opme 0OydeHHs, caMOCTOsITeIbHAs paboTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO paboTy.

B mporiecce BBITTOIHEHUST CaMOCTOSITEIBLHOM padoOTHI, y 0Oydaromerocs (popMUPYETCs
nenecooOpasHoe MIaHUpOBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJISET UM pa3BUBATh YMEHUS
Y HaBBIKH B YCBOCHHH M CHCTEMATH3allM¥ NPUOOpETAacMbIX 3HAHHIA, OOECIICUYMBACT BBICOKHIMA
YPOBEHb YCIEBAEMOCTH B TMEPUOJ OOY4YCHHS, MOMOTAaeT TOJYyYUTh HABBIKA TIOBBIIICHUS
po)eCCHOHAIBHOTO YPOBHSI.

MeTtoaudyeckumMi ~ MaTepualaMH,  HAMPaBISIIONIMMH  CaMOCTOSITENIbHYIO  paboTy
00yJaronuxcs SBISIOTCS:

—  y4eOHO-METOIMYECKUN MaTepHa 1o JUCIHUILINHE;

11.4. Meroauyeckue yKa3aHUS Ui OOYYArONIUXCS TI0 TPOXOXKIEHUIO TEKYIIEro
KOHTPOJIS YCTIEBaeMOCTH.



Texkymuil KOHTPOJb YCIEBAEMOCTH IIPEAYCMAaTpUBAECT KOHTPOJIb KAauyecTBa 3HAHUMI
00y4aroIuXxcsl, OCYLIECTBIAEMOIO B TEYEHUE CEMECTpa C IIEJIbI0 OLIEHUBAHMS XOJa OCBOCHMS
JUCLUIUIAHBI.

B Teuenme cemectpa B cucreme auctaHumoHHOoro oOyudenus ['YAII B dopme
TECTUPOBAaHUS TPOBOJATCS JIBE IMPOBEPOYHbIE pabOThl IO PEHICHUI0 3aJady M OJIHH
TEOPETUYECKUI Oompoc (IepedyeHb BONPOCOB JUIsl TECTOB pa3MelleH B «baHke Bompocos» B
cucreMe AucTaHIMOHHOro oOyueHust ['YAII), Ha mNpakTHUECKUX 3aHATUAX MPOBOIATCS
IIPOBEPOUHBIE pabOTHI IO pa3jiesiaM Kypca B MUCbMEHHOW (hopMe, pacCUUTaHHBIE KaK Ha IIeJI0e
3aHsTHE, TaK U Ha €r0 4acTb.

Pe3ynpTaThl TEKyIIEro KOHTPOJS YCIIEBAEMOCTH OyAyT YUUTBIBAThCS NMPH MPOBEICHUU
IPOMEXYTOUYHOU aTTecTaluy (IIPU UCIOIB30BAHUN OATbHO-PEHTHHIOBOI CHUCTEMBI OLIEHUBAHMUS,
KaXbli BHJ KOHTpOJII OLEHHMBaeTcss B Oangax, M3 KOTOpBIX (DOPMUPYETCS HUTOTrOBBIN
pe3yJbTar).

11.5. Metoau4ueckue yka3zaHUs JJIs OOy4YaIOUIUXCS MO MPOXOKIACHUIO MPOMEKYTOUHON
aTTeCTallUU.

[IpomexyrouHass  arrectanus  OOyYaIOIIUXCS  MPEAYyCMaTpUBAEeT  OIICHHBAHHE
MPOMEKYTOUHBIX U OKOHYATENbHBIX PE3ylbTaTOB 00YUEeHHs MO AUCLUUIUIMHE. JK3aMeH — popMa
OIICHKY 3HAHUH, MOJTYYCHHBIX OO0YYAIOIIMMCS B MPOIECCe M3YUYEHUS BCEH JNUCHIUIUIMHBI WIH €€
YacTH, HAaBBIKOB CaMOCTOSITENIbHOM pabOThl, CIIOCOOHOCTH MPUMEHATh HX JUIS pelleHus
MpPaKTUYECKHUX 3aJlad. DK3aMeH, KaK MPaBUiIo, MPOBOJUTCS B MEPHUO]I IK3AMEHAITMOHHOW CEeCCUu
U 3aBEpIIAeTCsl AaTTEeCTAI[MOHHON OIEHKON «OTIMYHO», «XOPOILIOY», «YyIOBIETBOPUTEIHHO,
«HEYJIOBIETBOPUTEIHLHO.



Jluct BHeceHUs U3MEHEHUN B pabouyro IporpaMmMy JUCIUIUIMHBI

[Hata BHEceHus
W3MEHCHHI 1
JIOTIOTHECHHHM.

Iloanuce BHeCHIETO
W3MCHCHHS

ConeprxaHrne N3MEHEHHUH W JOTTOTHEHUH

Jara 1 Ne

MPOTOKOJIA
3aceaHus
kadeapbl

ITonmuce
3aB.
kaeapoit




