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AHHOTaUs

HNucrunnmaa «Marematuka. MareMaTHYecKHil aHaiu3» BXOJIUT B 00pa3oBaTEIbHYIO
IporpaMMy BBICIIET0 00pa3oBaHUsl — MPOrpaMMy OakajaBpuaTa 10 HaIpPaBJICHUIO MOJATOTOBKHU/
crenuanbHocTH 15.03.06 «MexaTpoHuKa W poOOTOTEXHHMKa» HampaBieHHocTH «lludpoBoit
UH)XUHUPUHT POOOTOTEXHUYECKUX KOMIUIEKCOBY. Jluciumnnna peanusyercs kadenpoit «Nel».

JlucuuniuuHa HalejaeHa Ha GOpMUPOBAHKE Y BBITYCKHUKA CIEIYIOIINX KOMIETEHIIUMI!

VYK-1 «CriocobeH ocymiecTBIsATh MOUCK, KPUTUUECKUN aHAIM3 U CHHTE3 MH(OpMAIHH,
MIPUMEHATHh CUCTEMHBIN MTOAXO/ ISl PEIICHUS] IOCTABIICHHBIX 3a7a4)

VK-2 «CrnocobeH ompenensiTb Kpyr 3ajJad B paMKax ITOCTaBJICHHOM 1€l U BHIOMpATh
ONTHUMAJIbHBIE CIIOCOOBI MX PEIICHUS, UCXOS U3 JIEHCTBYIOIIMUX MPABOBBIX HOPM, UMEIOIINXCS
PECYPCOB U OTPAHUYEHUI

OIIK-1 «CnocobeH NpUMEHSTh €CTeCTBEHHOHAyYHbIC M OOIEHH)KCHEPHBIC 3HAHUS,
METO/bI MATEMAaTUYECKOT0 aHAJIN3a U MOJICIIMPOBAHUS B MPO(ECCHOHAIBHON eI TETbHOCTH

CopepxaHue  IUCLUMIUIMHBI ~ OXBaTblBa€T  KPyr  BOIPOCOB,  CBSI3aHHBIX  C
muddepeHIMaTbHBIM 1 UHTETPAIbHBIM UCYHCICHUEM, TEOPHEH TMPEIesioB U PSAIOB M UX
IPUMEHEHHUEM.

[IpenogaBanue AUCHUILIMHBI TPEAyCMATPUBACT CJEAYIOMHEe (OPMBI OpPTaHU3AINH
yueOHOro  Tpolecca: JeKyuu, Npakmudeckue 3aHAMuUs, CamMocmosmenvHas paboma
obyuarnwe2ocs.

[IporpamMmMoil AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIOIINE BUIBl KOHTPOJS: TEKYIIUI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUYHAs aTTeCTalMs B (hopMe 3K3aMeHa.

OO0miasi TpyA0EMKOCTh OCBOEHUS JUCHIUILIMHBI COCTaBISET 8 3a4eTHBIX enuHuIl, 288
4acoB.

SI3bIK 00yUYeHUs IO TUCIIUIUTNHE KPYCCKHMA »



1. TlepedeHb IUIAHUPYEMBIX PE3YJIbTATOB O0YUEHHS 110 TUCIUILIIMHE
1.1. Tlenu npenomaBaHus TUCITUTITUHBI

— (opmupoBaHuEe y CTyIEHTOB TOHUMAaHHSI POJIH MAaTEMaTHKU B COBPEMEHHOM
MUpE, HayKe U IPaKTUIECKOHN NesATeIbHOCTH B N30paHHOM CIICTIMaIbHOCTH;

— (opmupoBaHuEe y CTYIEHTOB CIIOCOOHOCTH U HAaBBIKOB ()OPMYIIUPOBATH U PeIIaTh
npodeccroHaIbHBIE 33/1a4H C HCIIOJIb30BAaHHEM alapaTa MaTeMaTHIeCKOro
aHam3a.

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

1.3. TlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0YyUEHUS MO AUCLUUIUINHE, COOTHECEHHBIX C
MJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus OI1 BO.

B pesynbrare M3ydeHUs AUCHUILUIMHBI O0YYarOMIUICS MOJDKEH 00JIafaTh CIEAYIOIIUMU
KOMITCTECHIMSIMUA FUTH UX 9acTsMHU. KoMIeTeHIInu 1 WHAMKATOPHI UX JOCTHKCHUS TIPUBE/ICHBI B

Tabimue 1.

Ta6mmma 1 — [lepedeHs KOMITETEHIIMI W UHIUKATOPOB MX JTIOCTHIKCHUS

Kareropus (rpynma)

Kox 1 HanmenoBanue

KOI[ U HAMMCHOBAHUC MHUKATOpA

KOMIIETEHIIUHA KOMIIETEHIIUHA IOCTHKEHUS KOMITETEHIINHU
VK-1.3.2 3HaTh METOAUKNA CUCTEMHOI'O
VYK-1 Crrocoben MOAXO0/a JIJIsl PEIICHUsI TTOCTABJICHHBIX
OCYIIECTBIISITh 3amaq
nouck, kputnueckui | YK-1.VY.2 yMeTh oCcyiecTBiIsTh
aHaJIA3 U CUHTE3 KPUTHYECKHI aHATN3 U CUHTE3
YHUBEpCATbHbIC uHpopmarun nH(OpMaIuu, MOJIYIeHHON W3 Pa3HBIX
KOMIIETEHLIUU p ’ p ’ Y1 p
MPUMCHSITh MCTOYHUKOB, JIJIsl PEUICHHUSI ITOCTaBICHHBIX
CHUCTEMHBIN ITOIXO0M 3a71a4
JUISL pELIEHUS VK-1.B.2 BnageTh HaBbIKAMU CUCTEMHOI'O
MOCTABJICHHBIX 33J1a4y | MOAXO0MA JIJIsl PEIICHUsI ITOCTABJICHHBIX
3amaq
VYK-2.3.1 3HaTh BUJIBI PECYPCOB U
OIPaHUYEHUS IS PELICHUS ITOCTABICHHBIX
VK-2 Crnocoben P P
OIPENEISTD K ajaq
P pyT YK-2.Y.1 ymeTs NpoBOIUTh aHAJIN3
3a/1a4 B paMKax o
N MOCTaBJICHHOM 1eNi U (HOPMYTUPOBATH
[MOCTaBJIECHHOH IIE€JIN
3a/1a4¥, KOTOPbIe HEOOXOAUMO PEIIHUTh IS
U BBIOMpAThH
€€ JOCTIKEHUS
OITUMAaJIbHBIE
YHuBepcanbHbIe VK-2.¥.3 ymeTs BbIABUTATH
CIIOCOOBI X . .
KOMIIETEHIIUHA aJbTEPHATUBHBIC BAPHAHTHI JCHCTBUMN C

peuICHud, UCXoas U3
JEUCTBYIOLINX
IIPaBOBBIX HOPM,
MMECIOIIUX CSI
pecypcoB u
OTpaHUYECHUI

[EJTbI0 BBIOOpA ONTUMAJIBHBIX CTIOCOO0B
penieHus 3a/1a4, B TOM YHCIIE C TTIOMOIIBIO
U(POBBIX CPENICTB

VYK-2.B.2 BnageTr HaBbIKaMH BBIOOpA
ONTUMAIIFHOTO CIIOCO0a peIeHHs 3a/1a4 C
Y4E€TOM HMEIOIINXCSI YCIOBUH, PECYPCOB H
OTpaHUYECHUN

Oo6menpodeccnoHanbHbIE

KOMIICTCHII N

OIIK-1 Cnocoben
PUMEHSITh
€CTECTBEHHOHAYYHBIC
U OOIICH)KEHEPHBIE
3HAHUSI, METO/IbI
MaTeMaTHYECKOTO
aHaJM3a u
MO/JICIIMPOBAHUS B

OIIK-1.3.1 3HaeT OCHOBEI MaTEMaTHKH,
(GU3HUKY, BEIYUCTUTEILHON TEXHUKU U
IPOrPaMMHUPOBAHHUS

OIIK-1.V.1 ymeer pemars cTaHAapTHBIE
npo¢eCCHOHAIBHBIC 3a/1a4H C
MPUMEHEHHEM €CTECTBCHHOHAYUYHBIX U
OOLIeMH)KEHEPHBIX 3HAHUM, METOJIOB
MaTEeMaTHYECKOTO aHalln3a U




npopeCCHOHATLHON | MOJICIIMPOBAHUS
ACATCIIbHOCTU

2. Mecro nucuuminHsl B cTpykType OI1
JucuunimHa He Oa3upyeTcss Ha 3HAHUSAX, paHee MPUOOPETEHHBIX CTYIAEHTaMH IpHU
U3yYEHHUH B BBICHICH MIKOJIE KAKHX -TMOO0 TUCIUILUIMH.
3HaHUA, TOJYYECHHbIE IPU HM3YYEHHHM MaTepuana JaHHOW JUCUUIUIMHBL, MMEIOT Kak
CaMOCTOSITENIbHOE 3HAYEHUE, TaK ¥ UCIIONB3YIOTCS IPU U3YUYEHUU APYTUX JUCLUILINH!
— Maremaruka. Teopusi BEpOITHOCTEN U MaTeMaTUUYECKasi CTaTUCTUKA

3. OOBeM U TpyI0EeMKOCTb TUCITUTLIAHBI
Jlanubie 00 oOmieM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BHIOB y4eOHOI
paboTHI 10 AUCHHUTUIINHE (M paclpeeNieHUe 3TOH TPYIOEMKOCTH 110 CEMECTPaM) MPEACTABIICHBI B
Tabymue 2.

Tabmuua 2 — O6beM U TPYIOEMKOCTh TUCIUIITUHBI

Bt yueGHOM paboTI Beero TpynoemMKoCTh O ceMecTpaM
Nel No2
1 2 3 4

Oowan mpyooemKocmsp OUCYUNIUHDL, 8/ 288 4/ 144 4/ 144
3E/ (uac)
U3 Hux yacos npakmuyueckoii R0020Mo6KU
AyoumopHuie 3aHamus, BCEro Jac. 136 68 68
B TOM YHCIIE:

nexiuu (JI), (dac) 68 34 34

npaktuueckue/cemunapckue 3anarus (113), 34

68 34

(gac)

naboparopusie padbots (JIP), (dac)

KypcoBoii mpoekT (padota) (KII, KP), (uac)

9K3aMeH, (Jac) 108 54 54
CamocmosamenvHnas paboma, Bcero (dac) 44 22 22
Buo npomesxcymounoit ammecmayuu’ 3auer, OK3.

OK3.,

mudd. 3auger, sx3amen (3auer, Judd. 3aq, OK3.
K3 %) OK3.

4. ConepxaHue JUCITUTUTIHBI
4.1. Pacnpeznenenue Tpy10€MKOCTH TUCHUIUIMHEI MO pa3jenaM 1 BUIaM 3aHITHIH.
Pazgenpl, TeMBbI TUCITUTIIIUHBI KX TPYJAOEMKOCTh ITPUBECHBI B TaOIUIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Paznensl, TeMbI AUCLUITIIMHEI Jlexwmn | T13 (C3)) - JIP KT CPC
’ (gac) (gac) (gac) (gac) (gac)
Cemectp 1
Pazpen 1. Teopus npenenon 6 8 7
Pasznen 2. JuddepeHinanbHoe HCUUCICHUE 12 12 8
Pa3nen 3. MHTErpasnbHOE HCUMCICHNE 16 12 7
Hroro B cemectpe: 34 34 22
Cemectp 2

Paznen 4. OyHKIMN HECKONBKUX TIEPEMEHHBIX 10 8 7
Pa3znen 5. KpaTHble 1 KpHBOJIMHEHHBIE HHTETPAJIBI 8 12 8
Paznen 6. Psagpr 16 14 7




Hroro B cemectpe: 34 34 22

Htoro | 68 68 0 0 44

[lpakTHueckas TOATOTOBKA 3aKJIIOYAaeTCd B  HETOCPEICTBEHHOM  BBINOJHEHUH
O0y4yaromKUMHUCS  OMNpPENEeNEeHHBIX  TPYIOBBIX  (YHKUMHA,  CBA3aHHBIX C  Oy;ymien
npodeccHoHaIbHON AEATETbHOCTHIO.

4.2. CopnepxaHue pa3/ieNioOB U TE€M JICKIIHOHHBIX 3aHATHH.
Coneprxanue pa3iesioB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B Ta0uIE 4.

Ta6mmia 4 — ConepxaHue pa3zesioB U TeM JEKIIMOHHOTO UK
Howmep paznena HasBanue u cogepxaHue pasiesioB U TEM JICKIIMOHHBIX 3aHATHI

Tema 1.1. OcHOBHBIE 35IeMeHTapHble QYHKIMH. YUCIOBBIE MHOXKECTBA.
Tema 1.2. Ilpenen pyHKINU IPU HEOTPAHUICHHOM POCTE apTyMEHTA.

1 TeopeMsl 0 npenenax.

Tema 1.3. Ilpenen dynkmuu B Touke. HempepbIBHOCTh. 3aMeuaTenbHBIC
npenenbl

Tema 2.1. Onpenenenue npousBogHoil. Ee reomerpuyeckuii u
MeXaHU4ecKui cMbIci. Tabmuia mpon3BOAHBIX, YacTh 1.

Tema 2.2. IlpaBuna quddepenumupoBanusi. [IponsBoaHas ClI0KHOM
(dbyHKIMH, TPOU3BOIHAS 00paTHON (QyHKIHH. Tabnuia mpou3BOIHBIX,
4acTh 2

2 Tewma 2.3. IIpousBoaHbIE BHICHIMX MOPSAKOB. TeopeMbl 0
mudepeHpyemMbIX YHKITUAX.
Tema 2.4. ITpaBuiio Jlonutansa. @opmyina Teitnopa.

Tema 2.5. Iuddepennnan pyakuun neporo nopsaka. Juddepenimnans
BBICIIIUX TOPSIAKOB.
Tema 2.6. ccnenoBanue QyHKIUH C ITOMOIIBIO TPOU3BOIHBIX

Tewma 3.1. IlepBooOpa3znas. Heonpenenenusiii uaTerpan. CBoicTBa
HEOIPEICIIEHHOT0 HTErpaia

Tema 3.2. Tabnuia uaTerpasioB. MeTo1 3aHECEHUS TIO/T 3HAK
muddepennmrana. MeTon 3aMeHbI IEPEMEHHON WHTETPUPOBAHUS

Tema 3.3. UuTerpupoBanue no yactsaM. UHTerpupoBanue panyuoHadIbHbIX
BBIPAKCHUM.
Tema 3.4. InTerpupoBaHue TPUTOHOMETPUYECKUX BBIPAXKEHUI

Tema 3.5. Onpenenennsblil uuTerpai. OnpenenacHue U CBOICTBa.

Tema 3.6. UnTerpan ¢ nepeMeHHBIM BEpXHUM npenesioM. Dopmyiia
Herorona- JleiiOaumna
Tema 3.7. HecoOGcTBEeHHBIC MHTETPATBI

Tema 3.8. Ilpunoskenus onpeaeneHHOro HHTerpana

Tema 4.1 @yHKIMSA HECKOIBKUX NepeMEHHBIX. OCHOBHBIE ITOHATHSL.
HenpepsIBHOCTS.

Tema 4.2. [IuddepennmpoBanue GyHKIIMA HECKOJIBKUX MIEPEMECHHBIX.
(Yactubie mpousBoanbie. Juddepeniuan. [IponsBoanas cioxxHON
¢dbyakurn. YacTHbIe TPOU3BOIHBIC BRICITUX MOpsaKkoB. Dopmyia Teitnopa)

Tema 4.3. VccnenoBanre pyHKIIMN HECKOJIBKUX MEPEMEHHBIX.




Tema 5.1. JIBoiiHo# nHTerpan. TpoiiHOM HHTErpan

5 Tema 5.2. TpoliHOi HHTErpa

Tema 5.3. KpuBoJIMHEHHbBIE UHTETPAIBI.

Tewma 6.1. Hucnosslie psasl. OCHOBHBIE onpeieieHust. Psipl ¢
MOJIOKUTENbHBIMU WwieHamu. [Tpusnaku Janambepa u Ko

npusHak Komm.

Tema 6.2. Heo6xonumslii npusHak. [Ipu3znaku cpaBHeHus. HTErpanbHbIif

Tema 6.3. 3HakoniepeMeHHBIC PsIbl. AOCONIOTHAS U YCIIOBHAS CXOAMMOCTH
6 CaoiicTBa abcoMOTHO cxomsmuxcs psanoB. [Ipuznak JleiiOnuia

Tema 6.4. dyHkioHaNbHBIE PsAAbL. O0IaCTh CXOAUMOCTH. PaBHOMEpHas
cxoaumocTh. CteneHHsle paapl. MHTEpBan cXoAMMOCTH

Tema 6.5. CBolicTBa CXOASAIINXCS CTETICHHBIX PSIIOB

Tema 6.6. Paasl Teitnopa u Maknopena

Tema 6.7. Pan @ypbe nepuoanveckoi GyHKIIUN

Tema 6.8. Psan @ypbe 4eTHOM ¥ HEUETHON (QYHKIIUA

4.3. TlpakTtuueckue (CeMHUHAPCKUE) 3aHATHS

TeMbl MpakTHYECKUX 3aHATHIA U UX TPYJOEMKOCTb IPUBEICHBI B TAOIUIIE 5.

Tabmuma 5 — [IpakTudeckue 3aHsITHS U UX TPYT0EMKOCTh

N3 Hux
Ne
Tpynoem | mpakTtuue
Ne Tembl MpakTUYECKUX DOopMBI IPAKTUYECKUX N pasnena
9 . -KOCTb, CKOI
n/m 3aHATUN 3aHATUN JTICIIUII-
(qac) MOATOTOB
JVHBI
K, (dac)
Cemectp 1
[Ipenensr
palMOHATBHBIX
1 BBIPAKECHUI Ha Pemenue 3agaq 4 1
OECKOHEYHOCTHU U B
TOUKE.
OKBUBAJICHTHBIC
2 | OECKOHEYHO MaJble. Pemenue 3amau 4 1
Yuco e.
[IpousBoaHsIE.
3 [TpaBuna Pemenue 3amau 4 2
¢ epeHIMpoBaHUs
[Ipon3BoaHas CIOXKHON
4 P a Pemenue 3amau 8 2
byHKIIMHN
Tabnuunoe
5 Pemenue 3amau 2 3
MHTETPUPOBAHUE
Bnecenue nox 3Hak
6 a Pemenue 3amau 2 3
nuddepenimana
3aMeHa IEPEMEHHOM.
7 | UaTerpupoBanue mo Pemenue 3amau 4 3
4acTsIM
NurterpupoBanue
8 | pammoHaIBHBIX Pemenue 3amau 4 3

byHKIHHA




2 ceMecTp

9 YacTHble MPON3BOJIHBIE Pemenue 3amau 2 4
10 YacTHbIE TPOU3BOIHBIC Pewerie 3azas 2 4
BBICIIIUX TMOPSAKOB
DKCTpeMyM (PYHKITUN
11 | HeCKOIBKUX Pemtenue 3agau 4 4
MePEMEHHBIX
12 | /IBoiiHbIC MHTETPAIIBI Pemenue 3anaq 12 S)
Psanpl ¢
13 | [TONOMKHTCIABHBIMU Pemenue 3agau 4 6
yneHamu. [Ipuznaku
Janam6epa u Komm
Psnarwl ¢
MOJIOKUTEILHBIMU
YJICHAMM U
14 | 3HaKomepeMeHHbIE Pemenue 3amay 4 6
psansl. HeoOxoammblit
MIPU3HAK ¥ TIPU3HAKH
CpaBHEHUS.
15 | CreneHHbIe psibl Pemenue 3amay 4 6
Psaner Teinopa u
16 | Maknopena. Pssr Pemenue 3amay 2 6
Dypse.
Bcero: 68
4.4. JlabopaTtopHble 3aHATHUS
TeMbl 1a00paTOPHBIX 3aHIATHI M KX TPYJOEMKOCTh IPUBEEHBI B TA0IHUIIE 6.
Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb
N3 aux Ne
Ne HaunmenoBanue 1abopaTopHbIX paboT TPyAOEMKOCT®, | MPAKTHHECKOH | pasaera
/o (qac) MOJATOTOBKH, | JHCIIHAI
(gac) JIUHBI

Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bcero

4.5. KypcoBoe mpoeKTHpOBaHKE/ BHIIOTHEHUE KyPCOBOU PabOTHI
Y4eOHBIM IJIAHOM HE TIPEAYCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJarommuXCcs
Buapl camocTosiTenbHON pabOThI M €€ TPYI0EMKOCTh IMPUBEICHBI B Ta0IHIIE 7.

Tabnuna 7 — Bunbl caMocToATeIbHOM paboThl U €€ TPYJO0EMKOCTh

. Bcero
Buna camocrositensHOM paboTh qac ’ Cemectp 1, uac Cemectp 2, yac
1 2 3 4
M3ydeHne TeopeTUuecKoro MmaTepuaa 6 S) 1




nucturnHbl (TO)

Kypcosoe npoexruposanue (KII, KP)

Pacuetno-rpaduueckue 3aganus (PI'3)

Brimonnenue pedepata (P)

[TonroroBka K TEKyIIeMy KOHTPOJIIO

ycneBaemoctu (TKYVY) 8 ! 1
Jomamruaee 3aganue (/13) 6 5 1
KonTtposbabie paboTsl 3a0unnkoB (KP3)
ITogroroBka kK IpOMEKyTOUYHON 6 5 1
arrectaruu (I1A)

Bcero: 44 22 22

5. Tlepeuenpb yueOHO-METOIUYECKOTO 0OCCTICUCHHS
JUISL CAMOCTOSITENIbHON PabOoThl 00yUaroMUXCsl 0 JUCIUILIHMHE (MOYIIIO)
VY4ebHO-MeTOIMUECKHE MaTepHalbl JUII CaMOCTOSTEIbHOM paboThl 00y4aromIMXCsl yKa3aHbI B
. 7-11.

6. IlepeueHb MEYATHBIX U ANEKTPOHHBIX YUEOHBIX U3JAHUN
[lepeueHp MEYaTHBIX U SJIEKTPOHHBIX YYEOHBIX M3IaHUN PUBEICH B TadmuIe 8.
Tabnuua 8— [lepeyeHb MevYaTHBIX U AJIEKTPOHHBIX YUYEOHBIX U3TAHUI

Mudp/ bubnuorpadudaeckas ccpuika KonuyectBo
URL anpec IK3EMILISPOB B
O6ubnuoreke
(kpome
ANEKTPOHHBIX
HK3EMILISIPOB)
517 [TuckynoB H. C. Iuddepennmanbroe u 159
1134 MHTEerpajibHOe ucuucienus: yueonuk: B2 1., T. 1./
H. C. ITuckynos. - CI16.: Mudpwumn, - 1996. - 416 c.
ol7 [Muckynos H.C. luddepenunansuoe u 145
134 WHTETpaJIbHOE UCYHCIIeHHE: yueOHoe mocodue. T. 2 /
H. C. ITuckynos. - U3a. crep. - M.: UnTerpan-IIpecc,
1998. - 544 c.
ol7 IMuckynos H. C. luddepenmansHoe u 237
134 WHTErpajibHOE ucuucieHus: B 2 1.: yuebHOe mocobue
JuIst cTyieHToB BTy30B M.: UnTerpan-Ilpecc, 2004 -
- 2004. - 415 c.
517 Bepman, I'. H. C6opHuK 3a1a4 110 Kypcy 165
b50 MaTeMaTU4YeCKOro aHainm3a: yueoHoe mocoowue / I'. H.
Bepman. - 22-e u3a., nepepad. - CI16.: [Ipodeccus,
2005. - 432 c.
517 Bricmas matemartuka. Pser: yaeonoe mocoodue / 1O. 167
I'96 A. I'yeman, C. I1. [TomerTkusn, A. O. CmupHOB; C.-
[Terep6. roc. yH-T a3pOKOCM. MPUOOPOCTPOCHHS. -
CII6. : M3n-Bo I'VAIL 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:
Jlanp, 2015.- 448c.
https://e.lanbook. | ®uxrtenronbir .M. OCHOBBI MAaTEMAaTHYECKOTO OBC Jlanb
com/book/411 | ananmza. B 2-x TT. Tom 2-ii - Cankt-IletepOypr:
Jlanp, 2008. - 464c.



https://e.lanbook.com/book/65055
https://e.lanbook.com/book/65055
https://e.lanbook.com/book/411
https://e.lanbook.com/book/411

https://e.lanbook. | CoopHuK 3a1a4 MO0 MaTeMaTHYECKOMY aHau3y. 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 | Kynapssues [u ap.]. - Mocksa : dusmariurt, 2009. -
504 c.
http://e.lanbook.c | Banguua K.B. Marematnueckuii 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'. Apamanosuy. - CII0.:
Jlann, 2010. - 736 c.
http://e.lanbook.c | Becos O.B. Jlekiuu Mo MaTeMaTn4ecKOMy aHaIIU3y. - ObC Jlanb
om/book/72002 | M.: ®usmaraur, 2015. - 480 c.
http://e.lanbook.c | 3no6una C.B. Maremarnuecknii aHaJIn3 B 3a7a4ax U OBC Jlanp
om/book/2377 | ynpaxuenusx. / C.B. 3no6una, JI.H. [Tocunienbcekas.
- M. : ®u3marnut, 2009. - 360 c.
https://e.lanbook. | bypkosa E. B. Maremarnueckuii ananus. / E. B. 3BC Jlanb
com/book/147557 | Bypkosa, O. A. lllymepuna. - Kpacuosipck: Cuol'yY
nM. akagemuka M. @. Pemetnéna, 2018. - 128 c.
7. TlepedeHs 3JEKTPOHHBIX 0OPA30BATEIBHBIX PECYPCOB
UH()OPMAIIMOHHO-TEICKOMMYHHUKAITMOHHOH ceTr «IHTepHEeT»
IepeueHnb SIICKTPOHHBIX 00pa3oBaTeIbHBIX pecypcoB UH()OPMAIIMOHHO-
TEICKOMMYHHUKAIIMOHHOW ceTn «VHTepHeT», HEOOXOAUMBIX Ui OCBOCHHUS JUCIUTUIMHBI

npuBeseH B Tabmmie 9.
Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATENBHBIX PECypcoB HWH(OOPMAIMOHHO-
TEJICKOMMYHUKAIMOHHOU ceTh «HTepHET»

URL anpec
http://www.math-net.ru
http://mathhelpplanet.com/

http://e.lanbook.com/view

HaunmenoBanue

OO0mepoccuiickuil MaTeMaTHYeCKUii mopTa

Marematnueckuii popym Math Help Planet
ObC «Jlanb»

8. Ilepeuenb HHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepedyenr mporpaMMHOTO OOECIEUEHHUS, HCIOIB3YEeMOTr0 IPU OCYIIECTBICHUHI
00pa3oBaTeNLHOTO MpoIiecca MO AUCIUITUHE.
[TepedyeHs UCIOIB3yeMOTro MPOrPaMMHOTO o0ecriedeHus peacTasieH B Tadmauiie 10.

Tab6muua 10— Ilepedens mporpaMMHOTo 00eCTIeYeHHS

Ne /i1 HaumenoBanue

He npenycmotpeno

8.2. Ilepeuenn MH(POPMALIMOHHO-CITPABOYHBIX
OCYIIECTBIICHUH 00pa30BaTEILHOTO MpoIiecca Mo AUCIUIIIHHE

[lepeyeHb HCMONB3YeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM TNPEACTaBICH B
Tabymue 11.

CUCTEM,UCITONIB3YEMBIX pu

Tabmuua 11- Ilepedyens HHPOPMALMOHHO-CITPABOYHBIX CUCTEM



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

Ne /i1 HaumenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYecKast 6a3a
CocraB MaTepualbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOW [JIi  OCYIIECTBIICHHS
00pa30BaTeNbLHOTO MpoIiecca Mo TUCIUIUTHHE, TIPECTaBlIeH B Tabmuiel 2.

Ta6mmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

Ne HanmenoBanue cocTaBHOM 4acTu Howmep aynuropun
/T MaTepuaTbHO-TEXHUYECKON Oa3bl (ipu HEOOXOTUMOCTH)

1 | JleknmonHas ayiuTopus

Aynutopust Juisl IPaKTUYECKUX 3aHITHH

10. Onenounsble cpeacTBa A NPOBEIEHUS IPOMEKYTOUHOHN aTTecTaluu
10.1. CoctaB OIICHOYHBIX CPEICTBAJS MPOBEACHUS TMPOMEKYTOYHONH aTTECTAllUU
00ydJaronuxcs Mo IMCIUILIMHE TPUBeeH B Tadmmie 13.
Tabmuua 13 — CocTaB OIEHOYHBIX CPEACTB Il IPOBEICHHS IPOMEKYTOYHOH aTTeCTalluu

Bug npomexxyTouHOM arTectanuu [lepeueHb OIIEHOYHBIX CPEJICTB

DK3amMeH Cnmcok BOIpocoB K SK3aMEHY;
TecTsl.

10.2. B kayecTBe KpUTEpHUEB OICHKH YyPOBHS CHOPMHUPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIINH 00Yy4JalomMMHCA TPUMEHSAETCsl 5-0ajulbHas IIKajla OLEHKU C(HOPMUPOBAHHOCTH
KOMITETCHIINM, KOTOpas puBeneHa B Tabnuie 14. B TedeHne cemMecTtpa MOXKET MCIOJIb30BATHCS
100-0annpHast ~ mKama  MOAYJIBHO-PEUTHMHTOBOW  CHUCTEMBI ~ YHUBEpCUTETa,  IpaBHia
UCIIOJIb30BAaHUsI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOUIUM JIOKAIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Ta6mmma 14 —Kpurepun ornieHkn ypoBHs chOPMUPOBAHHOCTH KOMITETCHITUMA

OrleHKa KOMITETEHITUH

XapakTepucTUKa c(hOPMUPOBAHHBIX KOMIIETEHLUIA
5-0aipHas mIKaia PAKTEp (op

— oOyyJaronuiicss TIyOOKO W BCECTOPOHHE YCBOWJ IPOTPaMMHBII
MaTepHal;

— YBEpPEHHO, JIOTHYHO, ITOCIIEIOBATEIHLHO U TPAMOTHO €T0 M3JIaraer;

— ONMUpasiCh Ha 3HAHWS OCHOBHOW W JIOTIOMHHUTEIHHOW JIUTEPATYpPHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIE MOJIOKEHHSI C TPAKTUICCKOMN
NeSITeTIbHOCTHIO HAITPABIICHHS,

— yMeJ0o 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTACMBIC UM HJICH;

— JIeJIaeT BBIBOJBI U 000OIIECHMS;

— cBOOOIHO BJIAJICET CHCTEMOM CIICIIMATM3HPOBAHHBIX MOHSITH.

«OTIIMYHO»
(Ga4uTCHO»

— oOyyJaronuics TBEpI0 YCBOMII MMPOTPAMMHBIN MaTepuai, TPaMOTHO U
110 CyH_IGCTBy usjgarac€t €ro, OHI/IpaHCI: Ha 3HaHUiA OCHOBHOI>'I
JIIATEPATYPEL,

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYECKOW JIESITEIBHOCTHIO
HaHpaBHeHI/IH;

— apryMeHTHPYET Hay4YHBIE II0JIOKECHUS,

— JIeJIaeT BBIBOALI M 000OIICHHS;

— BJIAJICET CUCTEMOM CNEIUATU3UPOBAHHBIX MOHSITHH.

<«XOPOLLIOY
«BAYTEHO»




Or1eHKa KOMITETEHITUHN

5-0ayutpHad IKama

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHIIUIA

— 00y4Jarouuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIN MaTepuall,
II0 CYHIECTBY M3JIaracT €ro, OMMpasch HA 3HAHUSA TOJIBKO OCHOBHOMU

JUTEPaTypPhL;
— JIOMYCKaeT HECYIIECTBEHHBIC OMMOKN U HETOYHOCTH,

«YIIOBIIETBOPUTEITHHO .
GAUTCHOY — HCIIBITBIBACT 3aTPyJHEHHUS B TNPAKTHUECKOM NPUMEHEHUH 3HAHUH
HarpaBJICHUS;
— c11a00 apryMEHTHPYET Hay4HBIE TIOJIOKCHHUS;
— 3aTpyaHsieTcs B (OPMYIMPOBAHUN BBIBOJOB M 0000IICHMIA;
— YAaCTMYHO BJIJICeT CUCTEMON CIeNMATN3UPOBAHHBIX MOHSITHHA.
— o0ydJaromuiics He YCBOWJ 3HAYUTEIHHOM 4YacTH IPOrPaMMHOIO
Marepuana;
— JIONTyCKaeT  CYIIECTBEHHBIC  OMMOKM W  HETOYHOCTH  IIpH
«HEYJIOBIICTBOPUTEIIHLHO .
paccMOTpeHHH MPOOIEM B KOHKPETHOM HalpaBJICHUY;
«HE 3a4YTEHO»

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKECHHS,
— He (OPMYIUPYET BEIBOJOB M 000OIIIECHHUH.

— UCIIBITBIBACT TPYAHOCTU B IPAKTUYECKOM IIPUMEHEHUH 3HAHUN;

10.3. TumoBbie KOHTPOJILHBIE 3aJJaHUS UIIN UHBIC MATEPUATIBI.
Bormpocsr (3amaun) niist sKk3aMeHa mpeacTaBieHbl B Taduie 15.

Tabmuia 15 — Borpocs! (3amaun) 115 9K3aMeHa

Ne Kox
[Iepeuenp BonpocoB (3a1au) AJis1 SK3aMEHA
n/n MHAMKATOpa
Cemectp Nel
1. | lpenen ¢pyHkuuu. Beraucnenue mpeaenos. YK-1.3.2
. 3x%-5x-2
1. Bemumcauts npenen lim ————
x—co X°+2x-8
. 2x%—4x—6
2. Bpraucnouts npeaen lim ———
x—3 2x%—7x+3
. 3x%-—4x—4
3. Beruucouts npezgen lim ———
¥—o0 2X°—3X—2
2
. —X°+x+6
4. Bpraucnuth npegen lim ———
x—3 2x2—5x-3
. x%-2x%-x+2
5. Beruucnuts npexen lim ————
x—co 3X°—TE+2
. 2x%45x+42
6. Beruucnours npepen lim ———
x——2 —X“+2x+8
. X342x2-7xt4
7. Beruucnouts npeaen lim ————
¥—oo 2X°+5x—12
. 3x*-5x-2
8. Beruucnuts npexen lim ———
x—2 X°+2x-8
. x®—6x%+9x—4
9. Bemuucnuts npezpen lim ———
x—oo X°—T7x+12
. 3x%—4x—4
10. Beruncnuts npenen lim ———
x—2 2X°—3x-2
2. | Kakue u3 npencTaBieHHBIX HI)KE TIPEIETIOB MOTYT OBITh BHIYHCIICHBI YK-1.V.2
METOJIOM JIeJIeHHsI Ha OOJIBIIYIO CTENEeHb EPEMEHHBIX?




3x2-5x

lim
a) x—0 XZ+2X

. 2x%—4x-6
b) lim

x=3 2x%-7x+3

¢) Iim 3x2-4x—4
K00 2}{2—37{—2

2
. —-xX“+x+6
d) lim———
x—3 2xX°—5x—-3

e) lim x3-2x2-x+2
K00 3X2—7H+2

Kakas ¢yHKIMS Ha3bIBaeTCs HETIPEPHIBHOM B TOUKE Xo?

VYK-1.B.2

Uemy paBHa cyMMa KOHEUHOTO YHCJIa OECKOHEUHO MaJIbIX (QYHKITANA?

VYK-2.3.1

Teno aBwkercs 1o 3akoHy s(t) = 5t% +1. UeMy paBHa cKOpOCTh V(t) B
MOMEHT BpeMeHH t =17 3anumure HoMep BEpHOTO OTBETA.

1) 6
2) 4
3) 10
4) 15

YK-2.V.1

1) BeumcauTe NPOM3BOAHYIO QYHKIUM V = X2 + 4%

2) Bepno mm yrBepkaenue: «[Ipon3BomHast CyMMbI IByX
muddepeHpyemMbIx QyHKIUI paBHA CyMMe IPOU3BOIHBIX STHX
¢bynkuuity. OTBET apryMeHTHpYHTE.

YK-2.V.3

1) BeluncauTe NPOM3BOAHYIO QYHKIUM V = X = - 4%

2) Bepno mu yrBepxkaenue: «[Ipon3BoHast IPOU3BEACHUS IBYX
muddepeHpyeMbIx pyHKIUI paBHA TPOU3BEICHUIO TPOU3BOIHBIX
TUX QyHKIUI». OTBET apryMeHTUpYITE.

VK-2.B.2

Haiinure hopmyny ¢ ommOKoi. ApryMeHTUPYHUTE CBOW OTBET.

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

2. (UC)Ev(X))'=u'(X):V'(X)

3. (U(x)-v(x))'=u’(x)-+-v'(x)
ulx), ;  wla)vlx)—u(x)vix)
(t;r(x})f - v2(x)

OIIK-1.3.1




[TpaBuna quddepenuupoanus. [Ipon3BoHas CIOKHON (HYHKIIUH.
3ananue 1.
1) Haiinure npon3BogHy0 YHKIIHH

y = 5 cos(7 + 8x) + V7x — 8
2) HazoBuTe kakoe-mu60 nudpoBoe CPeacTBO, TPUMEHUMOE IS
peuieHus qaHHou 3anaun. OO60CHYIiTE Balll BHIOOP.

3amanue 2.

1) Haligure npon3BoaHyro QyHKIHN
y = 5cos(5 + 2x) * In(5x — 2)

2) HazoBuTe kakoe-mu60 nudpoBoe CPeacTBO, MPUMEHUMOE IS
peuieHus qaHHou 3anaun. OO60CHYITE BaIll BHIOOP.

3amanue 3.
1) Haiimute npou3BoaHY0 QYHKIIUH
—6tg(7 + 4x)
- In(7x—4)
2) HazoBure kakoe-m160 nuppoBoe CpeacTBO, IPUMEHUMOE /TS
peuieHus qaHHou 3anaun. OO60CHYIiTE Balll BHIOOP.

3amanue 4.
1) Haiigure npon3BoiHYIO (QyHKIHH
y= \;'2 — 6sin(7 + 4x)
2) HazoBute kakoe-nmu6o nudpoBoe CpeacTBO, MPUMEHIUMOE /s
pereHust gaHHOM 3aaaun. OGOCHYWTE Balll BHIOOP.

3ananue 5.
1) Haiinure npon3Bo Y0 HYHKIIHH
y = 5cos(3 + 4x) + log,(3x — 4)
2) HazoBute kakoe-nmu6o nudpoBoe CpeacTBO, MPUMEHIUMOE st
pereHust faHHOM 3aaaun. OGOCHYWTE Balll BHIOOP.

OIIK-1.V.1

10.

[IpoBepbTe ABIAETCS U BBIPAKEHUE

2JZ6sin(714%) (=24)cos(7 + 4x)

IIPOU3BOIHON (PYHKIIMU y = \/ 2 — 6sin(7 + 4x) ? OtBeT 00OCHYMTE.

VK-1.3.2

11.

3anumuTe ypaBHEHHE KacaTelbHol K rpaduky QyHKIuN y=X° - 2
B €r0 TOYKe ¢ abcruccoii Xo= 1

VK-1.V.2

12.

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

3aaua MOKeT OBITh perieHa 1Byms criocobamu. O0ocHyTEe 00a
criocoba pernieHusl.

VYK-1.B.2




13.

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

VK-2.3.1

14.

[TycTh mosiokeHue TOUKM Npu € ABMKEHUH 3a1aéresa GyHkiumenn S=S(t),
rae t — Bpems. Uemy paBHa CKOpOCTh TOUKHM? BrINummTe HoMep BEpHOIO
YTBEPKICHHUSL.

a) CKopocTh TOYKH paBHA NMPOU3BOAHOI pyHKImn S(t)

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

b) Ckopocts TOuKH paBHa quddepermany pyakuun S(t)

YK-2.V.1

15.

[Mycts Gynkuus y = f(x) 3agana Ha untepaie (a, b). HazoBute yciosue
yobsiBanus GyHkimn y = f(x) Ha uHTEpBae (a, b).

VK-2.V.3

16.

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

VK-2.B.2

17.

[Tycts Gyuknus y = f(x) 3agana Ha uatepsaie (a, b). Hasosute ycnosue
BOTHYTOCTH (BBIITYKJIOCTH BHH3) QyHKIMHK y = f(X) Ha nHTepBaie (a, b).

OIIK-1.3.1

18.

[Tycts nudpdepenuupyemas pyakius y = f(x) 3am1ana Ha HHTEpBae

(a, b).

HW3BecTHO, 4TO B TOUKE Xo HA MHTepBate (a, b) mpousBonHas pyHkuumM y
= f(x) paBHa Hym0. Kakux naHHBIX HE XBaTaeT, YTOOBI YTBEPKIATh, UTO
B 3TOI TOUKe (QPYHKIHMS UMEET MaKCUMYM?

OIIK-1.V.1

19.

Kakas npsiMast TMHIS Ha3bIBaETCS aCUMITOTON rpaduka GyHKITUN

y=f(x)?

VK-1.3.2

20.

Bepno 51, 4TO BBIpakeHUE
50 25,25 ¢
2 X g e
SBnsiercs pemennem [ (5x3 — 2x2 +v/x3)dx ? Oteer obocHyiiTe.

[TpuBenure aBa cocoba pereHusl.

VYK-1.V.2

21.

1. Bpluucnuth HEONPEAEIEHHBIN HHTETPAL:
j(5x3 — 2x?% 4+ y/x¥)dx
2. BbIYHCIUTH HEOpeneEHHBINA HHTErpall:

f(i/? +3x3 — 5%).:1;;

3. BbIuHcIUTh HeonpeneNEHHbIA HHTErpall:

VYK-1.B.2




(xz +v/x
Vx

4. BpUucIUTh HEONPEACIEHHBIN HHTETPAT:

f L ;;JF)dx

)dx

5. BbraucauTs HeonpenenEHHbIN HHTErpal:

fcos(élx — 7)dx

22,

MeTo bl MHTErpUPOBAHKUS: METOJT BHECEHUS MO/ 3HaK AuddepeHnnana

Y METOJI 3aMEHBI [IEPEMEHHOM UHTETPUPOBAHMSL.

1. BeiGepute METO MHTETPUPOBAHUS U BEIYUCIUTE HHTETPAIL.
VYKaxuTe Kakoll METOJ HHTErPUPOBAHUS IPUMEHSIIN

2xdx
Vx243

2. Bribepurte MeTO MHTETPUPOBAHUS M BHIUMCIUTE UHTETPAJL.
VYKaxuTe Kakoll METOJ HHTErPUPOBAHUS IPUMEHSIIN

J‘ dxdx
x*+1

3. Bribepurte MeTO MHTETPUPOBAHUS M BHIUUCIUTE UHTETPAJL.
VYKaxuTe KaKoll METOJ HHTErPUPOBAHUS PUMEH SN :

J-xsin(xz + 3)dx

4. BribepuTe METOA HHTETPUPOBAHUS M BHIYUCIUTE UHTETPAJL.
VYKaxuTe Kakoll METOJ HHTErPUPOBAHUS IPUMEHSIIN:

J‘ dx
Vxeos?(\x)

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

[

VYK-2.3.1

23.

3amanue 1.

1) BbIYHCINTH, IPUMEHUB METOJ] UHTETPUPOBAHUS 110 YACTSIM:

fx * cOSxXAdX

2) HazoBure kakoe-mub0 1U(POBOE CPENCTBO, NPUMEHUMOE s
pereHust faHHOM 3aaaun. OGOCHYWTE Balll BHIOOP.

YK-2.V.1




3amanue 2.
1) BeryrcnuTh, MPUMEHUB METO]] HHTETPUPOBAHHUS 110 YACTSIM:
[(x +1)e*dx
2) HasoBure Kakoe-au00 MHU(POBOE CPEACTBO, MPUMEHUMOE IS
pemeHust naHHoi 3anaun. OOOCHYyiiTE Ball BHIOOP.
3amanue 3.

1) BeruncnuTs, NpUMEHUB METO, UHTETPUPOBAHMSI 110 YACTAM:

fxinxdx

2) HasoBure kakoe-n1100 1HU(POBOE CPEACTBO, MPUMEHUMOE ISt
pereHust faHHOM 3aaaun. OGOCHYWTE Balll BHIOOP.
3ananue 4.

1) Beruncnuts, NPUMEHUB METOJL UHTETPUPOBAHHUS 110 YaCTSIM:

2

x° # sinxdx

2) HasoBure kakoe-n1100 1HU(POBOE CPEACTBO, MPUMEHUMOE ISt
pereHus gaHHOM 3aaaun. OGOCHYWUTE Balll BHIOOP.

24,

3amanue 1.

1) Beruucnute onpeaeacHHbI HHTETPa:

2
J. dx
0
2) HazoBute kakoe-md0 HuppoBOe CPEACTBO, IPUMEHUMOE ISt
pereHust faHHOM 3agaun. OGOCHYWUTE Balll BHIOOP.

3amaunmue 2.

1) BeruucnuTe onpeaeacHHbIN HHTETPa:

1

f 2dx

0

2) HazoBute kakoe-m1u60 nudpoBoe CPeaCTBO, MPUMEHUMOE IS
peuieHus qanHou 3anaun. OO60CHYIiTe BaIlll BBIOOP.

3amanue 3.

1) Beruucnute onpeaeacHHbI HHTETPa:

3
[ xdx
2

VYK-2.V.3




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

3amaunue 4.

1) Beruucnute onpeaeacHHbIN HHTETPa:

0
fodx
21

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

3amaunue 5.

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

2) HazoBute kakoe-m1u60 nudpoBoe CPeaCTBO, MPUMEHUMOE IS
peuieHus qaHHou 3anaun. OO60CHYITE BaIlll BEIOOP.

25.

1. TIpounTerpupyiiTe TPUrOHOMETPHUECKYIO (DYHKIHIO

T
f2

f cosx dx

T
/6

2. TlpouHTerpupyite TPUTOHOMETPUUECKYIO (PYHKIIUIO

T

f cosx dx

0

3. TlpowHTerpupyiiTe TPUrOHOMETPUUECKYIO (DYHKITHIO

T
f4

cos2x dx

i1z

4. TlpowHTErpupyiTe TPUTOHOMETPUUECKYIO (PYHKIIUIO

T

f sinx dx

0

VK-2.B.2




5. TlpouwHTEerpupyiiTe TPUrOHOMETPUUECKYIO (DYHKITHIO

T

f sinx dx

Ty
2

Cemectp Ne2 OIIK-1.3.1
26. | Kakas ¢ynkuus z = f(x; y) Ha3bIBaeTCs HEMPEPHIBHOW B TOUKE OIIK-1.Y.1
Mo(x0; ¥0)?
27. | Kakas u3 gopMyn cootBercTByeT auddeperimany GyHkmun y=e<? VK-1.3.2
a) dy=2eZ*dx
b) dy=e?*dx
c) dy=2e*dx
28. | YacTHbIC MPOU3BOIHBIC VYK-1.V.2
o dz 9z
1. HaiiguTe yacTHBIC TPOU3BOIHBIC P p byHKIIH
B sin(3 4+ 8x—7y)
zZ= 2 x3y7
. gz az
2. Haiigute 9acTHBIC MPOU3BOIHEIC e % byHKIIIN
sin(3 4+ 2x — 5y)
zZ= 2 — x4y7
. gz az
3. Haiigure yacTHBIC TPOU3BOAHbIC =3 byHKIAN
_ sin(1+ 4x—3y)
Z= 3+ x2y”
o dz 9z
4. Haiinute yacTHBIC MPOU3BOIHBIE Pl p byHKIUHA
_sin(7+4x—7y)
zZ= 3 — x3y6
. gz az
5. Haiigure 9acTHBIE MPOU3BOIHEIC w3y byHKIIUH
_ sin(5+ 8x — 5y)
zZ= 3 — xbyb
29. | Boimucathb yciioBue pu KOTOPOM BhIpaKEHHE VYK-1.B.2

P(x,y,z)dx + Q(x,y,z)dy+R(x,y,z)dz




npeCTaBiIsieT ool quddepeHnnan HeKoTopoi GyHKIuu U(X,Y,z).

Oreer: J/[aHHOe BhIpakeHue MpeacTaBasieT co0oii quddepennuan GpyHkun
u(x,y,z), ecam: P(x,y,z) — 310 yacTHasi npou3BoaHas pyHkmun u(X,y,z) mo
X,

Q(X,y,z) - 370 wacTHasi Npou3BoOAHAs PyHKIUU U(X,Y,Z) mo y:

R(X,y,z) 310 yacTHasi npousBoaHasi pyHKIMHU U(X,y,Z) 1o Z.

30. | Kakas Touka Ha3pIBaeTCsl TOUKOM MakcuMyMma QyHKIUK z = f(x; ¥)? YK-2.3.1
31. 1. HaiiTi npou3BoaHyI0 QyHKIUN YK-2.V.1
flx,y) = (84 5x3 + 2y* — 7x®y*)? B Touke K(1,1) no
HampaBlIeHUIO K Touke M (2,6)
2. Haiitu npon3BoaHYIO GYHKINN
fl,y) =(7—x%*42y"2 — x~1y*)? B Touke K(1,1) mo
HampaBIlIeHUIO K Touke M (4, 3)
3. Haiitu npou3BoaHyI0 GyHKINUN
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 npou3BoaHyI0 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-2.¥.3
nupdepenpyeMoit pyHKIUK ABYX MepeMeHHbIX z = f(x; v).
33. | Temo pacronokeHo Haja 3aMKHYTO# oOacThio D, nexxamelt B mockoctu | YK-2.B.2
XQy, Teno OrpaHuYeHHOTO CBEPXY HenpepbiBHON GyHkuueit f(X , ).
3anummure GopMyIry, O KOTOPO MOYKHO BEIYUCIUTH O0BEM TAHHOTO
Tena.
34. | 3ananue 1. OIIK-1.3.1

1) BeruucnuTh ABYKpaTHBIN (IIOBTOPHBIN) HHTETPA

3 x
f dx[ (3 —4x + 7y + 2xy)dy
0 —2x

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

3ananue 2.
1) OGnactp D orpaHuYeHa JUHUIMH

y=2x+3u y=x*—6x+15.




[TepeiiTu oT nBOMHOTO MHTErpaja mo oomactu D k ABykpaTHOMY
(IOBTOpPHOMY) MHTETpAly U PACCTaBUTh MIPENAEIBI

MHTEIPUPOBAHMUS B HHTEerpanax |[ o f (o Y)dxdy =
2) HazoBute kakoe-m1u60 nudpoBoe CPeaCTBO, MPUMEHUMOE IS
peuieHus qanHou 3anaun. OO60CHYIiTE BaIll BEIOOP.

3ananue 3.
1) BbIUUCIUTE IBYKPATHBIN (TIOBTOPHBII) HHTETpa

f dx[ (3 —2x+ 7y + 6xy)dy
0

2) HazoBute kakoe-mu60 nudpoBoe CPeaCTBO, MPUMEHUMOE IS
pemeHust JaHHoi 3anaun. OOOCHYMTE Balll BBIOOP.

3ananue 4.
1) OGnactp D orpaHHYCHA JIMHUSIMHU

y=x+2uy=—x?+9x—13.

[lepeiiT OT qBOIHOrO MHTErpaja mo obmactu D k 1BykpaTHOMY
(MOBTOPHOMY) UHTETPAITY M PACCTaBUTh TIPEICIIBI
MHTETPUPOBAHUS B UHTETpajlax

f £ (G, y)dxdy =
(D)

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

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

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

35.

Brinuimre HoMep Mo KOTOPBIM PACIIONIOKEH P, i KOTOPOro HE
BBITIOJTHSETCS. HEOOXOAMMBIN MTPU3HAK CXOIUMOCTH?

n?+3

1) Zn lﬂ?'+7"
2) En ln3‘+4
2

3) Z.‘ﬂ‘, 1322
n+3

4) Zn 1 5.+ ns+1

OIIK-1.V.1

36.

Kakne IMMPU3HAKU UCCIICAOBAHNA HAa CXOAUMOCTD ITPUMCHSIOT JJI1
YHCIIOBBIX PSJIOB C TTOJIOKUTEIBHBIMH YICHAMH?
a) mpusHak /lamaméepa

b) mpaswmo Jlomurans

VK-1.3.2




c) merox Kpamepa

d) mpusnak Komm.

37.

Ecnm psin cxomutes, TO 9TO MOKHO CKa3aTh 00 00IIeM YIeHE 3TOTO
psna?

VYK-1.V.2

38.

Ecnu oOuuii usneH psaa i, He CTPEMUTCS K HYJII0, YTO MOXHO
YTBEPKAATh O CXOAUMOCTH psia?

VYK-1.B.2

39.

OOmuit uneH psaga u, CTPEMHUTCS K HYI0. J[0OCTaTOYHO JIH 3TOTO IS
TOT0, YTOOBI YTBEPKAATh, YTO JAHHBIN PAJl CXOAUTCA?

VYK-2.3.1

40.

o0 5n*

n=13p2_2
HccnenoBaTh NaHHBIN sl HA CXOAUMOCTh. BeiOepute MeTon
HCCIICIOBAHUS U3 CIIHCKA!

a) WHTerpanpHbIi MPU3HAK CXOJMMOCTH

b) Heo0xoaumslii MPpU3HAK CXOAMMOCTH
c) Ilpusnak Kommu

d) Tlpusnak /lanambepa

YK-2.V.1

41.

w (1n-5)2"

1. HccaenoBars CXOOUMOCTB psifa @, ————
A A pin Z"—1[5n+2}3“

oo (4n—3)3"

2. HccnenoBaTh CXOIUMOCTE psjia 2>, G
n_

o (1n—3)2"

3. HccnenoBaTh CXOAUMOCTB psijia 2o, Gna)on
n—

o (An-5)"

4. HccnenoBaTh CXOAUMOCTD PAAA X, i

w  (1n+3)47"

5. MHccnenoBars CXOOUMOCTE psiaa »,.>=°  ————
A A pin E"—1(1n+4}5“

VK-2.V.3

42.

w (1n—5)27

1) HccnenoBaTh CXOMMMOCTB psifa Yo, Gnizan

2) Kakoii npusHak Bel nucnosb3oBanu. O00CHYHTE CBOit BHIOOD.

VK-2.B.2

43.

o (An-5)7

1) HccnenoBaTh CXOMMMOCTB Psifia 20—, it

2) Kakoii npusnak Ber nucnoss3osanu. O60CHYIHTE CBO# BHIOOD.

OIIK-1.3.1




44,

o (In+3)47"

1) HccnenoBaTh CXOAMMOCTD Psiia Enzlm

2) HazoBute kakoe-1md0 HUppoBOE CPEACTBO, IPUMEHUMOE ISt
pereHust faHHOM 3aaaun. OGOCHYWUTE Balll BHIOOP.

OIIK-1.V.1

45.

[TycTh qaH 3HAKOYEPEIYIOLWIMICS PN )i Uy. Eciu psn,
COCTaBJICHHBIN U3 a0COIIOTHBIX BEIMYHH |Un|, CXOAUTCS, TO YTO MOKHO
CKazaTh 0 3HaKouepenyromemcs psgae? Beioepure BEpHBIN OTBET.

a) Psan cxomures

b) Psin pacxomurcs

C) Psax cxomurest abCOTIOTHO

YK-1.3.2

46.

Ecnu aGcomroTHbIE BETMUMHBI YWICHOB 3HAKOUEPEYIOUIerocs psia
=1 Up YOBIBAIOT U OOILUII YJIEH psijla CTPEMUTCS K HYIIO, TO YTO
MOXHO CKa3aTh O CXOIUMOCTH psina? BeiOepuTe BEpHBINA OTBET.
a) Pax cxoaurcs

b) Psix pacxomurcs

C) Psan cxomures abCOMIOTHO

VK-1.V.2

47.

1. Haiftu 061aCTh CXOAUMOCTH Psiia
[+]

Zx” =1+x+x> 4+ x4+
n=0

2. Haiitu paamyc CXOAMMOCTH psa
[+4]

(2)" =1+ 2x+4x? + -+ 2"x" + -
n=0

3. Haiitu paguyc cxoaumocTu psaa

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

4. Haiitu paguyc cXOOUMOCTH psjia
(=]

Z D EO" _ﬁ+(3X)2 L EDIEOT

n+1 2 3 n+1
n=0
5. OG1acThIO CXOIUMOCTH psifia
Colx—a)"=Co+ Ci(x—a) + Co(x —a)? + -+ Cplx —a)" ...
n=0

SAnsiercs unrepsai (2; 4). Haiiaure ero pagnyc cXoIuMOCTH.

VYK-1.B.2




48. | CteneHHOM psiy Yo @y, X "CXOAUTCS B TOUKE Xo.UTO MOXKHO VK-2.3.1
YTBEPKIaTh 00 a0COTIOTHON CXOUMOCTH 3TOTO Psifa B KAKI0N U3
TOYEK X, TaKHX, 9To|x| < |x4|?

49, YK-2.V.1

1. Pasnoxwuts MHorowten f(x) = —x*—10x% — 30x — 31 B pax
Tenopa B OKPECTHOCTH TOUKH X = —2

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

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

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

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

50. | K uudpoBbIM cpecTBaM, KOTOpPble MOTYT ObITh mpuMeHeHbI s | YK-2.V.3
pelieHHs 32424 MAaTeMAaTHYeCKOro aHajau3za orHocurca Wolfram
Mathematica- nmporpaMmHoe odecrnieueHue, BKJIKOYAIONIEE 00JIbIIOI
Ha0op MaTeMaTHYeCKUX PYHKIIUIA.

Kakoii pesynbrar mnpumeHeHHs] (HOPMYIIBI B Wolfram
Mathematica?

i 4

integrate[8x°,X]

51. | K uudpoBbIM cpeacTBaM, KOTOpbIe MOIYT ObITh mMpuMeHeHbI s | YK-2.B.2
pelleHHs 3aJa4 MAaTeMATH4YeCKOro aHajam3a oTHocutcss Wolfram
Mathematica- nmporpamMmmHoe odecrnedyeHue, BKIKOYaKOIIEe 00JIbIIOM
HA00p MaTeMaTH4YeCKUX (PYHKIHIA.
Kakoii pesynpTaT mnpumeHeHUus (HOpPMYIIbI B Wolfram
Mathematica?
D[x%x]

52. | K uudpoBbIM cpeacTBaM, KOTOpbie MOIyT ObITh mpuMeHenbl s | OITK-1.3.1

pelleHHs 3aJa4 MAaTeMATH4YeCKOro aHajam3a oTHocutcss Wolfram
Mathematica- nporpamMmmHuoe odecrnedyeHue, BKIKOYaKOIIEe 00JIbIIOM
Ha0oOp MaTeMaTH4YeCKUX (PYyHKIIUIA.

®opmynbl B Wolfram Mathematica npeacraBiieHa ¢ ommoKoii.
Kaxkas ommoOka gonymena?

D[x%]

Bomnpocs! (3agaun) muis 3adera / nud¢. 3auera npeacTabieHsl B Tadbuuie 16.




Tabnuna 16 — Bonpocs! (3agaun) nns 3adera / audd. 3ayera

Ne mi/mm [Tepeuens BonpocoB (3amav) myist 3adeta / nudd. 3auera

Kon
WHMKATOpa

Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO

[lepeyeHnp TeMm Uii KypCOBOTO IPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI
MpeICTaBICHBI B TabmwmIe 17.
Tabmuua 17 — IlepeueHb TeM 7151 KypCcOBOTO MPOEKTUPOBAHMSI/BHIIOJTHEHUSI KYPCOBOM pabOThI

Ne i/t

KYpCOBOI pabOThI

[TpumepHBIii TepeueHb TeM ISl KypCOBOIO MTPOEKTUPOBAHMS/BBIMIOIHEHUS

Y4eOHbIM MJIaHOM HE IPEyCMOTPEHO

Bompocel st mpoBeneHUsS TPOMEKYTOYHOM aTTECTAllMM B BHJE TECTUPOBAHHUS
npeICTaBICHEI B Ta0nwmie 18.

Tabnuua 18 — [IpumepHbIii IepeueHb BOIIPOCOB ISt TECTOB

2) 0,5 (3-8x)?5 (8)

byHKIIMHN

Ne n . Kon
w PHMEpHBIH TIepeYeHb BOMPOCOB [T TECTOB HHIEKaTOpa
TuoBoy BapuaHT TECTOB
1 cemectp
1. | Beruucnure 1)1 YK-1.3.2
npeaen 2) 3
o 3x%+2x—7 3) 15
e —Ex 11 4) -7
2. | Toukoii pa3pbiBa 1) 6 YK-1.V.2
byHKIIHH 2) 2
o x—3 3 1
Y= (x2 4+ 3)Inx 4) 4
SIBJISICTCS] TOUKA
3. | IlponsBonHas Gynkumu | 1) 2x - 4*In4 YK-1.B.2
y=x2%-4% 2) 2x-4*1
paBHa 3) x-4%(2+x)
4) x-4%(2 + xln4)
4. | Abcrmcca sxkctpemyma | 1) 8 YK-2.3.1
byHKIMH 2) 0,5
y=8-—x%+x 3) 1
paBHa 4) -0,5
5. | Beramenure materpan | 1) _ L VK-2.V.1
dx arctgx
J- 0+ xDarctgix 2) ln|ar1c.'tgx| +C
3) - )
arctg-x
4 —
arctgx
6. | Berumciure 1) 0,5 (3-8x)%°(-8) VYK-2.¥.3
POU3BOIHYIO




y=(3-8x)"° 3) 0,8 (3-8x)°° (-8)
4) 0,5 (3-8x)°2 (-8)
7. | Berauciute 1) y =251 VK-2.B.2
IPOU3BOJIHYIO BTOPOTO | 2) y = e°*
nopsiaka QyHKIMN 3) y=5e%1
y= eSx—l 4) 25
8. | OOpatHoi pyHKIIHEH 1) y=x* OIIK-1.3.1
I10 OTHOIIEHUIO K 2) y= eix
(bylimf_,m 3) y=Inx
y = e* sBisercs 4 y=e*
byHKIISA
9. | IlepBas npousBoIHAs 1) ckopocTh u3MeHeHUs: QyHKIIUN OIIK-1.V¥.1
(GYHKIMY TIOKa3bIBaeT: | 2) HampaBlieHUE QYHKIMA
3) mpupaineHue QyHKIHHA
4) npupalieHie apryMeHTa QyHKIHu
10. | Auddepenunan 1) oTHOUIEHHIO IpUpaIIeHUs QYHKIUU K YK-1.3.2
GyHKIMK paBeH NPUPAIICHUIO apryMEeHTa
2) TPOM3BEICHUIO MPHPALICHUS QYHKIIMN HA
NpUpAIIeHHE apryMEeHTa
3) TPOM3BEICHUIO MPOU3BOJIHON Ha
NpUpAIIeHHE apryMEeHTa
4) npUpaIIeHUIO apryMEHTa
11. | Beruucnure 4ucio 1)1 YK-1.¥.2
TOYEK pa3phiBa 2) 2
byHKIH 3) 3
, x+2 4) 0
Y= (x 4+ 3)*(x*—4)°
12. | Beruucnure 1) 0 YK-1.B.2
npezaen 2) 9
_ sin?3x 3) 3
e 4) 1
13. | YpaBHenue 1) yv=2x+4 VK-2.3.1
KacaTeJIbHO! K 2) y=4x+3
rpaduky G yHKIIH 3) y=2x-5
y=x>-2 4) y=3x—4
B €r'0 TOYKE C
a0cruccon
Xo= 1 umeer BUL
14. | Beruucnure 3Hauenne | 1) 0 YK-2.V.1
IPOM3BOAHOM BTOporo | 2) -1
nopsiika QyHKIHH 3) 3
y = sin2x + 4x 4) -4
T

B TOYKEC X = Z




15. | MuOxecTBO 1) —Yxsin3x —Ltcos3x+cC VK-2.Y.3
epBOOOPaA3HBIX 3 y 2
byHKim 2) 3xsin3x + jcos3x +C
f(x) = —xcos(3x) 3) 3xsin3x — écos?,x +C
MMECT BUL 4) 3xsin3x + 9cos3x +C
16. | Boruucnure uHTErpa Dinx+ C VK-2.B.2
dx
fxlnx 2)In|x|+C
n|ln |x||+C
A)Ine* + C
17. | Ecnu k onpesieIeHHOMY 1) [ 64% OIIK-1.3.1
UHTErpaty ! 6‘; ;’;t
64
dx 2) 6] L T
1 ‘JE + 5';.!'} 2 dt
MPUMEHHUTD 3) J 1 13142
MOJICTAHOBKY 2 5 a
x = t°, To oH mpuMeT 4) ﬁf 13:2°
BUJI
18. | Teno nBUXKETCS 11O 1) 6 OIIK-1.V¥.1
3aKOHY 2) 4
S(t)=5t>+1, Torma 3) 10
CKOPOCTh B MOMEHT 4) 15
BpemenHu t=1 paBHa
19. | Ykaxure ¢pyHKuuM, 1) Xusinx YK-1.3.2
KOTOPBIC SIBIISTIOTCS 2) X utg2x
9KBHUBAJCHTHBIMHU MPU | 3) X U COS2X
x—0 4) Xwusin2x
20. | Kakoe u3 Hike 1) oTHOIIEHNE TpUpamIeHus GYHKIIUHA K YK-1.¥.2
MEPEUYHCITCHHBIX MPUPALICHUIO apTyMEHTa
IIPEIIOKECHU N 2) otHOWIEHHS (PYHKIMH K TPUPAILICHHUIO
orpenensieT apryMeHTa
IIPOU3BOJHYIO 3) oTHOUIeHKE TIpeaesa QYHKIMH K apryMEHTY
byakuum (Koraa 4) mpeaen OTHONIICHHS TpUpalieHuss QYHKIINT K
npHUpanicHne MPUPALICHUIO apTyMEHTa
apryMeHTa CTPEMHTCS K
HYJ10)?
2 cemecTp
1. | HonHemit 1) 2x2%ydx + 3x%y?dy VK-2.3.1
nuddepennman 2) 3x%y’dx +2x3ydy
ynximn 3) 3x%ydx+ 2x3ydy
z =x7y? 4) 2x?y?dx + 3x%ydy
paBeH
2. | YKaxuTe CXOISAIIHIACS YK-2.V.1

1) En 1 —2




YHCIIOBOH PAll 2) ¥ 112
- n
o 1
3) En:lﬁ
1
4) Xo-1—
na
3. | Ykaxure cTeneHHoOM 1) E;ﬂ:li (x — 2)" VK-2.Y.3
P, U KOTOPOTO o e oan
unrepsai (0;2) 2) E];:l ?(x 2)n
ABJIAETCA UHTEPBATIOM 3) Xisi, (x—1)
CXOUMOCTH. 4) Y= n(x+2)"
4. | YKaxuTe 4acTHYIO 1) 6 YK-2.B.2
MIPOU3BOIHYIO 110 2) 6xy
¥ GyHKIUM 1BYX 3) 6x
nepeMeHHbIX z = 3x%y | 4) 3x2
5. | Eciu V- 510 KY0 CcO 1) 2 OIIK-1.3.1
CTOPOHOM JJTMHBI 2 2) 4
€UHUIILI, TOI1a 3) 8
unrerpan [[f, dV 4) 16
paBeH
6. | HeoOxomumprii 1) ye n?+3 OIIK-1.VY.1
NPU3HAK CXOAUMOCTH n=1 47
HE BBIMTOJHEH IS psijia 2) Xo-q B
o 5n?
3) 211213":_2
P
4) L= ni+1
7. | PaccuuraiiTe yacTHYIO 1) 2cos(5x + 2y) YK-1.3.2
IPOU3BOIHYIO 3_2 2) —2sin(5x +2y)
PR Y 3) cos(5x + 2y)
7 = cos(5x + 2y) 4) (5x + 2)cos(5x + 2y)
8. | Berunciure mosTopHbii | 1) 0 YK-1.¥.2
! Y 2) 1
unterpan [ dy [ dx
o e 3) 05
4) 0,1
9. | Haiinure oGmacth 1) [4,0) YK-1.B.2
CXOAUMOCTH 2) (-3,0)
o (X+2)" 3) (-2,0)
n=1 pan-1 4) [-l ,O)
10. | Haiinure 3HaucHnE 1) 5 VK-2.3.1
(GyHKINU IBYX 2) 2
MIEPEMEHHBIX 3) 10
z=2x-y+15 B Touke A(- | 4) 19
2,1)
11. | Haiiaure yacTHyIO 1) 2cos(5x+ 2y) VK-2.V.1

2) —2cos(5x + 2y)




TIPOM3BOTHYIO z—; j) 023(51 + 2}’)5
Fa— ) (5x + 2)cos(5x + 2y)
z = sin(5x + 2y)
12. | lana ¢pyHKIMSA 1) 143x— Z x2 YK-2.V.3
f(x) =e*, torna 2) 1+ 3x +9x2
nepBbie TpH (OTIUYHBIC 3) 1- 3x +9x?
OT HyJIs) 4JeHa 9 5
pasnoKeHus STON 4) 1+3x+5x
GYHKIIUH B psiT
Telinopa B
OKPECTHOCTH TOYKH
xp = 0 umeroT BUA
13. | IloBTOopHBIi uHTErpan | 1) O YK-2.B.2
2) 1
2 4 -1
fl dx fg dyj_z dz 3) 05
paseH 4 -1
14. | HeoOxoqumplii 1) ¥ n%+3 OIIK-1.3.1
TIPU3HAK CXOJMMOCTH "_1"3”
HE BBIMTOJHEH IS psijia 2) Xo- 3+ "
3) E" 1 3n2 -2
nZ+3
4) Zn- 1541
15. | Eciiu V- 310 KY0 co 1) 27 OIIK-1.V.1
CTOPOHOM JJTUHBI 3 2) 9
€UHUILI, TOI1a 3) 81
unrerpan [[f, dv 4) 16
paBeH
16. | Beruncnure nosropusiit | 1) 0,2 YK-1.3.2
I/IHTeraJI 2) 0,3
dx [FX dy 3) 0,25
j j 4) 0,5
17. | Haiinure o0nacthb 1) [0, 4) YK-1.¥.2
CXOAUMOCTH 2) (0,3)
w (=2)" 3) (0,2)
n=1 pan-1 4) (O, l)
18. | Beruucnure uarerpan | 1) 4,5 YK-1.B.2
1 z 2) 0,75
f dx f xydy 3) 4
° 4) 2
19. | YacrHas npousBogHas | 1) 6 YK-2.3.1
1o x GYHKIUHU JABYX 2) 6xy
HepeMEHHBIX 3) 6x
z = 3x%y 4) 6x + 3x?




20. | BnaueHue QyHKIMH 1) 15 YK-2.V.1
JIBYX TIEPEMEHHBIX 2) 20
7z=3x-2y+16 B TOuKE 3) -15
A(1,2) paBHo 4) -20
21. | Kakoii pe3ynbrat 1) 8x° YK-2.V.3
npuMeHeHus popMyITbI 5
B Wolfram 2) 32x3
Mathematica? 3 5x°
integrate[8x*,x] ) &
4) 16x2
22. | Kakoii pesynbrar 1) 6x° VK-2.B.2
npUMeHeHHs (HOPMYJIbI 8x5
B Wolfram 2) 5
Mathematica? 3) 32x3
D[x5X] 55
4) e

[lepeyeHb TeM KOHTPOJBHBIX PAabOT MO AMCLUUIUIMHE OOYYAIOMIMXCS 3a04HOM (HOpMBI
0o0yd4eHwus1, mpeacTaBiieHbl B Tadsmie 19.

Tabmuua 19 — I[lepeyeHb KOHTPOJIBHBIX paboOT

No /it ITepeyeHb KOHTPOJIBHBIX PadbOT

He npenycmorpeno

10.4. Meroauueckue  Marepuaibl,  ONPENCNSAIONIMEe  MPOLEAYphl  OLICHUBAHUS
UH/MKATOPOB, XapaKTepU3YIOIIUX H3Tanbl (OPMUPOBAHMS KOMIIETEHLMH, COAEpKarcs B
JOKAJIbHBIX HOpMaTuBHbIX akTax ['YAII, pernameHTUpyOIIMX MOPAJOK W IPOLEAYPY
IPOBE/ICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MIPOMEKYTOUHON aTTeCTallMi O0yJaroIuXcs
I'VAIL

11. Meroauueckue yKazaHus sl 00y4aroMXCsl 0 OCBOCHUIO JUCHUIUINHBI

11.1. Meroauyeckue yKazaHus I OOYYarOIIMXCS 10 OCBOCHHIO JICKITMOHHOTO
MaTepuania.

OcHOBHOE Ha3HA4YEHHE JIEKIIMOHHOIO MaTepHajga — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
riyOOKoe W sICHOE H3JIoKeHHe ydeOHoro Mmarepuana. HasHaueHHe COBpeMEHHON JEKIMH B
paMKax AMCUUIUIMHBI HE B TOM, YTOOBI MOJYYHUTh BCIO MH(OpPMALMIO MO TEME, a B OCBOCHUH
¢yHaaMeHTaNbHBIX TpoOJeM JUCHMIUIMHBI, METOJOB HAyYHOTO IIO3HAHMS, HOBEHMIINX
JOCTHD)KEHUI Hay4dHOH MbIciau. B ydueOHOM mponecce JIeKIus BBIIOIHIET METO0JOTHYECKYIO,
OpPraHU3aIMOHHYI0 U MHPOPMALMOHHYIO (YHKUIMU. JIEKIusl pacKpbIBAaeT MOHATUHHBINA ammapar
KOHKPETHOH o0siacTH 3HaHus, €€ mpoOseMbl, AAeT LEeIbHOE NPEACTaBICHUE O AUCLUILIUHE,
MOKA3bIBAET B3aUMOCBS3b C APYTUMHU AUCLUIITIMHAMM.

[InaHupyemMble pe3yabTaThl IPU OCBOSHUH 00y4YaroIUMUCS JIEKIIMOHHOTO MaTepHraa;

— TIOJYyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSA3aHHBIX 3HAaHUN, YpPOBEHb
KOTOPBIX ONPEEIISICTCS LEJIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHOM TEME;

— TOJIy4€HHE OIbITa TBOPYECKOH pabOThl COBMECTHO C IIPENOJIaBaTEIIEM;

— pa3BUTHE NPOPECCHOHATBHO-JENOBBIX  KAauyecTB, JIIOOBM K MpeAMeTy H
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIIITICHHUS.




— TOsBJIEHHE HEOOXOMMOr0o HHTEpeca, HEOOXOAUMOTO I CAMOCTOSATEILHOU PadoTHI;

— TIOJYy4YEHHE 3HAHUU O COBPEMEHHOM YPOBHE DAa3BUTUS HAyKM W TEXHUKH U O
IIPOTHO3€ UX Pa3BUTHS Ha OJMDKaMIINE TO/bI;

— Hay4yuTbCSd METOJMYECKH oOpabarbiBaTh MaTepuas (BBIACIATH TJIaBHBIC MBICTH H
IIOJIOKEHUS, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh HUX B  Pa3iIM4YHBIX
bopMyTUPOBKax);

— TOJIyueHHE TOYHOT'O IOHUMaHUS BCEX HEOOXOAUMBIX TEPMUHOB U MOHATHIA.

JIeKUMOHHBI MaTepuall MOXET CONPOBOXKIATbCA JEMOHCTpalUed CIIalI0B W
UCIOJIb30BaHUEM DA3aTOYHOIO MaTepuajla IpU IPOBEIEHUM KOPOTKHX JUCKYCCHl 00
0COOEHHOCTSX MPUMEHEHHS OTJCIIbHBIX TEMATHK 10 TUCIHITIIMHE.

CrpyKTypa npefocTaBicHus JEKIHOHHOTO MaTepuaa:

— Omnpenenenns MaTeEMaTHYECKUX TEPMUHOB.
—  @DOopMyIMpPOBKA TEOPEMBI.

— J10Ka3areinbCTBO TEOPEMBI.

— HMmmoctpupyroniye npuMepsl.

11.2. MeTtoauyueckne yka3zaHUs ISl OOYYAIOIIUXCS IO MPOXOKIACHHUIO MPAKTHUYECKHUX
3aHATUN

[TpakTHdeckoe 3aHSATUE SBISETCS OAHOW M3 OCHOBHBIX (DOpPM OpraHm3auu y4eOHOTO
mpolecca, 3aKJII0Yaroniasics B BHIITOJIHEHUU 00yJaloIUMUCS 110 PyKOBOJICTBOM IpenoaBaTens
KOMIUIEKCa Y4eOHBIX 3aJaHUN C IETbI0 YCBOCHHUS HAyYHO-TEOPETUYECKHMX OCHOB YUeOHOU
JUCIUIUIMHBL, TPUOOPETEHUSI YMEHUN U HaBBIKOB, OIbITA TBOPUECKON AESTEILHOCTH.

[enpro MPaKTUYECKOTO 3aHITHS sl 00YJAIOIIErocs SBISETCS IPUBUTHE O0YJIAFOIIHMCS
YMEHHI U HaBBIKOB MPAKTUYECKOU NESITEILHOCTHU M0 U3y4aeMOW NUCIUILINHE.

[Tnaaupyemblie pe3yabTaThl IPU OCBOCHUU 00YUYAIOIUMCS TIPAKTHYECKUX 3aHSATHI:

— 3aKperuieHue, yriayOjieHue, paclldpeHHe M JAeTajiu3alus 3HaHWA Npu pelieHuu
KOHKDPETHBIX 33714,

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSTEIILHOCTH  MBIIUICHUS,
TBOPYECKON aKTUBHOCTH;

— OBJIQJICHHE HOBBIMM METOJaMH M METOJUKAaMU H3Y4YEHHUS KOHKPETHOH y4ueOHOI
JUCLUTIIAHBI;

— BBIPAOOTKAa CIMOCOOHOCTH JIOTHYECKOTO OCMBICICHHSI TONYyYEHHBIX 3HAHUW IS
BBITIOJTHEHUS 3aJJaHUI;

— CBSI3aHHBIE C MOJIyYeHHEM HOBOM MHGPOpPMAIUH IyTEM CaMOCTOATEIHHO BHIOPAHHBIX
o0ecrnieyeHre palMoOHAIBHOIO COYETaHHs KOJIJIEKTUBHOM U MHAMBHUAYAIbHON (opM 00yUdeHUsI.

@OyHKIUY TPAKTUYECKUX 3aHATUH:

— IIO3HaBaTeNbHas;

— pa3BHBalOILas;

— BOCIUTATENbHAs.

[To xapakTepy BBIMOIHAEMBIX OOYYAIOMIUMCS 3aJaHU MO TPAKTHYECKUM 3aHATUIM
MOAPA3ACIIAI0TCS Ha!

— O3HAKOMUTENIbHBIC, TPOBOAUMBIE C LEIbI0O 3aKPEIUICHUS W KOHKPETU3ALUHU
M3YYEHHOTO TEOPETUYECKOr0 MaTepuraa;

— aHAJUTUYECKHE, CTaBSIINE CBOEH IIeNIbI0 MOJIydeHHnEe HOBOM MH(pOpMalluu Ha OCHOBE
(dbopmMa30BaHHBIX METO/IOB;

— TBOpPYECKHUE, MOJIXO/I0B K PEUICHUIO 3a]au.

@opMBI OpraHu3alyy MPAKTUYECKUX 3aHATHMN:

- B UHTEpakTUBHOM ¢opMme (pelleHHe CHUTYallMOHHBIX 3ajad, 3aHATUS 10
MOJICJIMPOBAHUIO PEATbHBIX YCIOBUM, IPYIIIOBBIE JUCKYCCUH);

- B HE HMHTEPAKTUBHOUN ¢opMe (BBIMOIHEHHE YIMpPaKHEHUM, pellleHHuEe TUIOBBIX 3ajad,
pelIeHue CUTYallMOHHBIX 33]1a4 U JIPYTOe).



TpeboBanust K MPOBEACHUIO MPAKTUYECCKUX 3aHATUH

[IpakTudeckne 3aHATHA HAYMHAIOTCA C 3allCH B JKYpHal MPEnoJiaBaTels
MPUCYTCTBYIOLIUX CTYACHTOB. 3aTeM OOBSBISIETCS TEMa MPAKTHUECKUX 3aHATHH.

[IpemogaBaTens YWTaeT yCIOBUE 3aJauyd M MpeAsiaraeT CTYIEHTaM CaMOCTOSITEIhHO
pemnTh 33/a4y, UCIOJIb3Yysl 3HAHMS, MOJYYEHHbIE CTYACHTOM Ha JeKIuu. CTyIeHT, KOTOpbIil
MEPBBIM PEIIn 3a7ady, BBI3BIBACTCS K JIOCKE. B ciydae eciu CTyOEHT MPaBHIBHO PEIIHI
3ajady, OH moisydaeT 5 6aioB. Ecnu cTyneHT pemaer 3ajady ¢ MOMOUIBIO MpernojaBaTesis, TO
nony4yaer 4 Oamia. 3aTeM, B KOHILIE CEMECTpa, OLEHKH CTYACHTOB (BKJIIOYAs OIICHKY
MOCENIAeMOCTH) TepeBoaiATCcsl B OOHYchl (kadectBO) or 0 mo 5 OammoB. DT OOHYCHI
N00aBIISIOTCS K 00IIel cymMMe 0ajIoB B paMKaxX MOIYJIbHO-PEHTHHIOBON CHCTEMBI.

CryneHTaM BbIJaeTCsl JOMAlllHEE 3a/JaHWe B BHUJAE 3a4ad, KOTOpPbIE OHU CHAIOT B
YCTQHOBJICHHBIE CPOKH.

11.3. Meroauueckue ykazaHus Jjsl 0Oy4arOUIMXCs 10 MPOXOKACHUIO CaMOCTOSITEIbHOM
paboTsl

B Xoze BBINIOJIHEHUSI CaMOCTOSTENbHON paboThl, 00YJaIOUINIICS BBITOIHAET paboOTy IO
3aJJaHAI0 ¥ TIPU METOJMYECKOM PYKOBOJICTBE IperojaBaTelisi, Ho 0e3 ero HermocpeJICTBEHHOTO
y4acTusl.

st oOydvaronuxcst 1Mo 3a04HOM (opme oOydeHHs, caMOCTOsITeNIbHAs paboTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO paboTy.

B mporecce BBITTOIHEHUST CaMOCTOSTEIBLHOM paboOTHI, y 00ydaromerocs (popMUPYETCs
nenecooOpasHoe MIaHUpOBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJISET UM pa3BUBATh YMEHUS
¥ HaBBIKHM B YCBOCHHM M CHCTEMATH3allMU NPUOOPETAacMbIX 3HAHHI, 0OECIICUYMBACT BBICOKHMA
YPOBEHb YCIEBAEMOCTH B TMEPUOJ OOY4YCHHS, MOMOTAaeT TOJYyYUTh HABBHIKA TIOBBIIICHUS
po(eCCHOHAIBHOTO YPOBHSI.

MeToaudyeckuMi ~ MaTepualaMH,  HAMPABISIIONIMMH  CAMOCTOSITENIbHYIO — paboTy
00yJaronuXxcs SBISIOTCS:

—  y4eOHO-METOIMYECKUN MaTepHa 1o JUCIHUILINHE;

11.4. Meroauyeckue yKa3aHUA Ui OOYYArONIUXCS TI0 TPOXOXKIEHUIO TEKYIIETro
KOHTPOJIS YCIIEBAEMOCTH.

Tekylmuii KOHTPOJIb YCIEBAEMOCTH MPEIYyCMATPUBAECT KOHTPOJb KadecTBAa 3HAHUMU
00yJaromuXxCcsi, OCYIIECTBIIEMOTO B TEUCHHE CEMECTpa C IIeNbI0 OICHUBAHHS XOJa OCBOCHUS
JUCIUTUIAHBI.

B Teuenune cemectpa B cucreme auctaHumoHHoro oOydyenus [YAII B dopme
TECTUPOBAHUSI TPOBOJATCS [JBE IMPOBEPOUHbIE pPabOTHl MO PEHICHHIO 3aJady U OJMH
TEOPETHUUECKUN ompoc (IepedyeHb BOMPOCOB [JIsi TECTOB pa3MelleH B «baHke BOIpOCOB» B
cucrteMe AucCTaHIMOHHOro oOydeHus ['YAII), Ha NpakTUYECKUX 3aHATHIX MPOBOISTCS
POBEpPOUYHBIC PAbOTHI MO pa3ziesiaM Kypca B MUCHbMEHHON (OpMe, pacCUMTaHHBIE KaK Ha LEI0e
3aHATHE, TaK U HA €ro 4acTh.

Pe3ynbTarhl TEKyIIero KOHTPOJS YCIIEBAeMOCTH OYAyT YUUTBHIBATHCS MPHU MPOBEACHHUU
IPOMEXKYTOUHOM arTecTaluu (IpU UCIIOJIb30BAHUN OaNbHO-PEUTHHIOBOI CHCTEMBI OLICHUBAHMUS,
KOKIBIA BUJ KOHTPOJS OIICHMBAEeTCA B OamiaXx, W3 KOTOPHIX (HDOPMUPYETCS HUTOTOBBIN
pe3yibTar).

11.5. Meroauyeckue ykazaHus I 0OOyJaroUIUXCs MO MPOXOXKICHUIO MPOMEXYTOUHOM
arrecralquu.

[MpomexxyTounass ~ arrectaiusi  OOydYarOmIMXCsl — TpEAyCMaTpuUBacT  OLCHUBAHHE
IIPOMEXYTOUHBIX U OKOHYATEIbHBIX PE3yabTaTOB 00yUeHHs MO TUCHHILIMHE. DK3aMeH — Gopma
OILICHKH 3HaHWH, MOJYYCHHBIX 00yYarOIIUMCS B MPOIECCe M3YUYCHUS BCEH MUCIMITIMHBI HITH €€
qaCTu, HAaABBIKOB CaMOCTOSITEIILHOU paGOTBI, CHOCO6HOCTI/I INPpUMCHATh HUX I PCHICHUSA



IPAKTUYECKUX 3a7ad. DK3aMEH, KaK IIPaBUJIO, IPOBOAUTCA B IEPUOJ IK3AMEHALMOHHON Ceccun
M 3aBEpIIACTCS ATTECTAlMOHHOM OLEHKOM «OTIMYHO», «XOPOILIO», «yIOBJIETBOPUTEIBHO,
«HEYJIOBJICTBOPUTEIILHO.



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




