MUWHHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA30OBAHU S POCCUMCKOM
OEJEPALINN
(benepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHUE BBICIIETO
o0OpazoBaHUs
"CAHKT-TIETEPBYPI'CKHI1 TOCYJIAPCTBEHHBI YHUBEPCUTET
ADPOKOCMMYECKOTI'O TIPUBOPOCTPOEHUA"

Kadenpa Ne 1
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Jluct cornmacoBaHus paboueil mporpaMMbl AUCHUTUINHBI

[Iporpammy cocraBui (a)

JI011.,K.T1.H., JTOTI. 21.06.2023 N 1O. TTupoxenko

(OMKHOCTB, Y4. CTEIICHB, 3BAaHHE) (moarmuck, nara) (vHUIMANTEL, GamMuIns)

[Iporpamma onoOpena Ha 3aceganuu kageapst Ne 1

« 21 _»  wuioHA 2023 r, npotokon Ne _ 06/2_

3aemyrommii kadenpoit Ne 1
A.¢.-M.H., 1011, M 21.06.23 A.O. CmupHOB
L7

(y4. cTeneHb, 3BaHUE) (momuch, nara) (MHUIMATBL, haMUIHA)
OteercrBennbii 3a OI1 BO 11.03.01(02)
/f-—\
JIOII.,K.T.H. 22.06.23 10.B. bakimieesa
(IOMMKHOCTB, y4. CTEIICHb, (momuch, nara) (MHUIMATBL, HaMUIHA)

3BaHHC)

3amecTHTeNb JUpEKTOpa UHCTUTYTA Ne2 1o MeTonndeckoit paboTe

JI011.,K.T.H.,JOII. {';ZZ:’L'L'{L 22.06.23 O.J1. bansieBa

(1OIDKHOCTB, Y4. CTENCHB, 3BaHUE) (moamucs, nara) (vHUIMANTEL, GamMuIns)



AHHOTaUs

Hucrunnmaa «MaremaTtuka. MareMaTHUUecKHil aHalin3» BXOJIUT B 00Opa3oBaTEIbHYIO
IporpaMMy BBICIIET0 00pa3oBaHus — MPOrpaMMy OakallaBpuaTa 10 HAIpPaBICHUIO MOJATOTOBKHU/
cnenmanbHoctd 11.03.01 «PangnoTrexHuka» HampaBieHHOCTH «PaauOTEeXHUYECKUE CHCTEMBI
cBsi3u». JlucrumuinHa peanuzyercs kagenpoit «Nel».

JlucuuniuHa HaleaeHa Ha GOpMUPOBAHKE Y BBITYCKHUKA CIEIYIOIINX KOMIETEHIIUHI!

VYK-1 «CriocobeH ocymiecTBIsATh MOUCK, KPUTUUECKUN aHAIM3 U CHHTE3 MH(OpMAIHH,
MIPUMEHATHh CUCTEMHBIN MTOAXO0/ ISl PEIICHUS] IOCTABIICHHBIX 3a7a4»

VYK-2 «CrnocobeH omnpenensiTb Kpyr 3aj1ad B paMKax IOCTABJICHHOM 1€ U BHIOMPATh
ONTHUMAJIbHBIE CIIOCOOBI MX PEIICHUS, UCXOS U3 JIEHCTBYIOIIMUX MPABOBBIX HOPM, UMEIOIIUXCS
PECYPCOB U OTPAHUYEHUI

OIIK-1 «CrnocoGeH uCcnob30BaTh MOJOKEHHS, 3aKOHBI M1 METOJIbI €CTECTBEHHBIX HAYK M
MaTEMaTUKH JJI PEIICHUS 3a]]a4 MHXXCHEPHOMN A TEIIbHOCTI

ConepxaHnve  AUCIUIUIMHBL ~ OXBaTbIBa€T  KPYr  BONPOCOB,  CBSI3AHHBIX  C
muddepeHIMaTbHBIM 1 UHTETPAIbHBIM UCYHCICHUEM, TEOPHEH TMPEIeNioB U PSIOB M X
MPUMEHEHUEM.

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

IIporpaMMoil AMCLUIUIMHBI NPEAYCMOTPEHBI CIEAYIOIIUE BUILI KOHTPOJIS: TEKYLIUN
KOHTPOJIb YCTIEBAEMOCTH, IIPOMEKYTOUHAS aTTecTaIus B opMe IK3aMeHa.

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

SA3bIK 00y4YeHUS 110 AUCIUIUITMHE «PYCCKUHN »



1. TlepedeHb MIAHUPYEMBIX PE3YIHTATOB O0yUEHUS MO JUCIHILTAHE
1.1. Tlenu npenomaBaHus TUCITUTITUHBI
— (opmupoBaHUE y CTYJACHTOB MOHUMAHHSI POJIM MATEMAaTUKH B COBPEMEHHOM
MUpE, HayKe W MPAKTUICCKOM JIEATSIIBHOCTH B H30paHHOW CIICITUAIIBHOCTH,
— (opmupoBaHUE Y CTYACHTOB CIOCOOHOCTH M HaBBIKOB (DOPMYIIUPOBATH U PEIIaTh
npodeccroHaNbHBIC 32/1a4M ¢ UCIIOJIb30BAHUEM aliapaTa MaTeMaTHYeCKOTo

aHaJin3a.

1.2. JlucumnianHa BXOIUT B COCTaB 00s3aTeNbHON YyacT 00pa30oBaTeIbHOI MPOTrpaMMBI
BhICIIeTO oOpasoBanus (nanee — OIT BO).
1.3. TlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0YyUEHUS MO AUCLUUIUINHE, COOTHECEHHBIX C

MJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus OI1 BO.

B pesynbrare m3yueHus AWCHMILTUHBI 00OydYalOmUCA AOHKEH 00JaaaTh CIETYIOIIUMHU
KOMIETECHIMSMH WM UX YacTIMU. KOMIETeHIIMM U MHIUKATOPbl UX NOCTUKEHUS MIPUBEICHBI B

tabnwurie 1.
Ta6mmma 1 — [lepedeHs KOMITETEHIIMI ¥ UHIUKATOPOB MX JTOCTHIKCHUS
Kareropus (rpymma) Konn Kon n nanmMeHoBaHMe HHIMKATOpA
HalMEHOBAHHE
KOMITETCHIIH JOCTH>KEHHS] KOMITETEHLIUN
KOMITETCHIINH
YK-1 Cnocoben
OCYUIECTBIISITh
HO}I/IITK VK-1.3.2 3HaTE METOAUKU CUCTEMHOI'O
’ . MOAXO0/a JIJIsl pellIeHUs] MOCTABJICHHBIX 3aa4
KPUTUYECKHI .
VK-1.Y.2 yMeTb OCYIIECTBIATh KPUTUUECKU I
aQHaJIN3 U CUHTE3 .
YHuBepcanbHbIe uH(OpMaLH aHAJIU3 B CUHTE3 WH(OpMAIIUU, TTOTyYSeHHON
KOMITETEHIINHT p ’ U3 pa3HbIX UICTOYHUKOB, JUISl pEILECHUS
MIPUMEHSATH
. MOCTaBJICHHBIX 3a/1a4
CHUCTEMHBIN OJIX0/1
VK-1.B.2 BnageTs HaBLEIKAMU CUCTEMHOI'O
JUISl peIeHus
MOAXO0/a JIJIsl pEeIlIeHUs] MOCTABJICHHBIX 3aa4
MOCTaBJICHHBIX
3a/1a4
YK-2.3.1 3HaTh BUJIBI PECYPCOB U
YK-2 Cnocoben OTPAaHUYECHUS ISl PEIICHUS MOCTaBIECHHBIX
ONpPENENATh KPyT 3a/1a4
3a/1a4 B paMKax VK-2.V.1 yMeTb NpOBOAUTH aHAIIN3
[IOCTaBJICHHOMN MIOCTaBJIEHHOH 11eNH U (hOpMYITHPOBATH
LeJIU U BIOUpATh 3aJja41, KOTOpbIe HEOOXOIUMO PEIIUTh IJIs €€
ONTUMAaJIbHBIC JOCTH>KCHHUS
YHuBepcalbHbIE
CIOCOOBI X VK-2.VY.3 yMeTh BbIABUTATh AJIbTEPHATUBHBIE
KOMITETEHIIMH

pemeHmI, HUCXOI
13 ACHUCTBYIOIIUX
IIPaBOBBIX HOPM,
AMEIOIIUX CS
pecypcoB u
OTpaHUYECHUI

BapUaHTHI ICUCTBHH C 11eTbI0 BBIOOpa
ONTUMAJIBHBIX CIIOCOOOB pEIIeHus 33134, B
TOM YHCJI€ C TIOMOIIBIO IIU(PPOBBIX CPEICTB
VK-2.B.2 BnageTr HaBbIKaMH BBIOOpA
ONITUMAJILHOTO CIIOco0a perIeHus 3a1a4 ¢
Y4€TOM MMEIOIINXCS YCIOBHH, PECYPCOB U
OTpaHUYECHUN

Oo6menpodeccnoHanbHbIE
KOMITCTCHITUH

OIIK-1 Cnocoben
UCIIOJIb30BATh
MOJIOKEHUS,
3aKOHBI U METOBI
€CTECTBEHHBIX HAYK
Y MaTeMAaTUKH [
pelieHus 3a1a4y
VHKEHEPHOU

OIIK-1.3.1 3HaTh GhyHIaAMEHTAIBHBIC 3aKOHBI
MPHUPOJIBI K OCHOBHBIE (PUBUUYECKUE U
MaTeMaTUYeCKHUEe 3aKOHbI

OIIK-1.Y.1 ymeTb npuMeHATh (PU3UUECKUE
3aKOHBI U1 MaTeMaTH4YE€CKHE METO/IbI JIJIs
pelIeHns 3a1a4 TEOPETUYECKOTO U
MPUKIIATHOTO XapaKTepa

OIIK-1.B.1 BnageTh HaBBIKAMU




JCATCIIBHOCTH

3a1a4

UCIIOJIb30BaHUS 3HAHUN (PU3UKU U
MaTEMaTUKH MPU PELIEHUH MPAKTUYECKUX

2. Mecro nucummumHbl B cTpykType Ol

JucuumivbHa He O0a3upyeTcsi Ha 3HAHMSX, paHee NPUOOPETEHHBIX CTYACHTAMH IIPH

HN3YUCHUU B BBICIIECH IIKOJIE KaKUX -JIH00 JUCHUITIIIHNH.

3HaHI/I}I, MOJIYYCHHBIC TIpU H3YUCHUU MaTcpuajia I[aHHOﬁ JUCHUIIINHBI, MMCIOT KaK

CaMOCTOSITEJIBHOE 3HAYECHUE, TAK U HCIIONB3YIOTCS IIPU U3YYEHUU NPYTUX JUCLUILINH:
Maremaruka. Teopust BEpOATHOCTEN U MaTEMaTUYECKasi CTATUCTUKA

3. OOBeM U TpyI0EeMKOCTh TUCITUTLIAHBI

Jlanubie 00 oOmieM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BHIOB y4eOHOM
paboThI O AUCHUIIMHE (M paclpeaesieHne 3TO TPYJOEMKOCTH IO ceMecTpaMm) IPeACTaBICHbI B

Tabymue 2.
Tabmuua 2 — O6beM U TPYIOEMKOCTh TUCIUIITUHBI
Bl yueGHoM paboTsl Beero TpynoemMKoCcTh O ceMecTpaM
Nel No2
1 2 3 4

Oowan mpyooemKocmsp OUCYUNIUHDL, 8/ 288 4/ 144 4/ 144
3E/ (uac)
U3 Hux yacos npakmuyueckoli R002Z0Mo6KU
AyoumopHule 3aHamus, BCEro Jac. 136 68 68
B TOM YHCIIE:

nexiuu (JI), (dac) 68 34 34

npaktuueckue/cemunapckue 3anarus (113), 34

68 34

(gac)

nabopaTtopHubie padoTs (JIP), (uac)

KypcoBoii nmpoekT (pabdota) (KII, KP), (gac)

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.
DKs.**) OK3.

** o
HpI/IMeLIaHI/Ie . KaHJIUJAaTCKUHU 3K3aMCH

4. CopepxaHue AUCIUTUTUHBI
4.1. PacnpeneneHue TPYIOSMKOCTH JTUCIUIUIAHBI ITO pa3jieiaM U BUIaM 3aHSATHIA.
Pa3nensl, TeMBl JUCIUTIINHBI U MX TPYAOEMKOCTh MPUBEICHBI B TAOIUIIE 3.

Ta6mmma 3 — Pa3nensl, TeMbl TUCIHUIUIMHBI, HX TPYTOEMKOCTh

Paznensl, TeMBI TUCITUTLTAHBI Jlexumn | 113 (C3) KII CPC
’ (qac) (qac) (qac) (gac) | (wac)
Cemectp 1
Pazgen 1. Teopust nmpenenos 6 8 7
Paznen 2. IuddhepeHnnanbHOe HCUUCITICHUE 12 12 8
Paznen 3. IHTErpaibHOE UCUNCTICHUE 16 12 7
Hroro B cemecTpe 34 34 22
Cemectp 2
Paznen 4. OyHKIINN HECKOIBKUX TIEPEMEHHBIX ‘ 10 ‘ 8 ‘ | 7




Paznen 5. KpaTHble 1 KpUBOJIMHEWHBIE HHTETPAIIBI 8 12 8
Pazgen 6. Psaant 16 14 7
Uroro B cemectpe: 34 34 22

Hroro 68 68 0 0 44

[lpakTHueckas TOATOTOBKA 3aKJIIOYAaeTCd B  HETOCPEICTBEHHOM  BBINTOJHEHUH
O0y4yaromKUMHUCS ~ OMNpPENEeNEeHHBIX  TPYIOBBIX  (YHKIMHA,  CBA3aHHBIX ¢  Oy;ymien
npodeccHoHaIbHON AEATENTFHOCTHIO.

4.2. CopnepxaHue pa3/ie]ioOB U TE€M JICKIIHOHHBIX 3aHATHH.
Coneprxanue pa3iesioB U TEM JICKIIMOHHBIX 3aHATHI MPUBEACHO B Ta0uIE 4.

Ta6mmma 4 — ConepxaHue pa3zesioB U TeM JEKIIMOHHOTO UK
Howmep paznena HasBanue u cogepxaHue pasiesioB U TEM JICKIIMOHHBIX 3aHATHI

Tema 1.1. OcHOBHBIE 351IeMeHTapHbIE QYHKIIUHA. YHCITOBBIE MHOYKECTBA.
(2uac)
Tema 1.2. Ilpenen pyHKINU IPU HEOTPAHUICHHOM POCTE apPTyMEHTA.

TeopewMsl o nipegenax. (2 yaca)

Tema 1.3. Ilpenen dynkuuu B Touke. HempephBHOCTh. 3ameuaTenbHBIE
npezaensl (2 gaca)

Tema 2.1. Onpenenenue nporsBoHoM. Ee reomeTpuyeckuii u
MeXaHW4YeCKHi cMbIci. Tabauia mpou3BOAHBIX, 4acTh 1. (2 "aca)

Tema 2.2. IlpaBuna quddepenunponanusi. [IponsBoaHas ClI0KHOM
¢byHKkuMU, npousBoaHas oOpatHoW (pyHKkIMU. Tabnuia npou3BOAHBIX,
yacTh 2 (2 yaca).

Tewma 2.3. IIpousBoaHbIE BHICHIMX MOPSAAKOB. TeopeMbl 0
muddepenmmpyembix GyHKIMAX. (2 yaca)

Tema 2.4. ITpasuino Jlonurans. ®opmyna Teitnopa. (2 gaca)

Tema 2.5. luddepenuman ¢pynkunu nepsoro nopsaxa. Auddepenunanst
BBICHINX MOPSIKOB. (2 yaca)

Tema 2.6. MccnenoBanue GyHKITUN ¢ TOMOIIBIO TIPOU3BOIHBIX (2 yaca)

Tewma 3.1. IlepBooOpa3znas. Heonpenenenusiii uaTerpan. CBoicTBa
HEONpeIeNIEHHOT0 HTerpana (2 yaca)

Tewma 3.2. Tabnuma uaTerpanoB. Meto 3aHECEHHUS IO 3HAK
muddepennmana. MeTon 3aMeHbI IEpEMEHHON WHTErpUpOBaHus (2 Jaca)

Tema 3.3. MHTerpupoBanue no yactsaM. MlHTerpupoBanue palmoHaaIbHbIX
BBIpaKECHHI. (2 "aca)
Tema 3.4. UnTerpupoBaHne TPUTOHOMETPUICCKUX BhIpaKEHUH (2 yaca)

Tema 3.5. Onpenenennsiii uarerpan. OnpenencHue U CBOCTBa. (2 yaca)

Tema 3.6. HTerpan c nepeMeHHbIM BepXHUM IipenenoM. dopmyna
Herotona- Jletionuna (2 yaca)

Tema 3.7. HecobcTBeHHBIE MHTETpaITHI (2 Yaca)

Tema 3.8. IIpuitoxeHus: onpeneaeHHOTo HHTerpaia (2 yaca)

Tema 4.1 OyHKIUA HECKOIBKUX NEpeMEHHbIX. OCHOBHBIE MOHSTHS.
4 HenpepriBHOCTS. (2 yaca)

Tema 4.2. luddepennupoBanre GyHKIIUN HECKOIBKHUX TIEPEMEHHBIX.




(Yactuble npousBoaubie. Juddepennuan. [IponzBoanas cnoxxHou
¢ynkuuu. YactHble TpOU3BOJHBIE BRICIINX NOpsakoB. @opmyna Telnopa)
(4 gaca)

Tema 4.3. HccnenoBanue (yHKIIMKA HECKOJIBKUX NEPEMEHHBIX. (4 yaca)

Tema 5.1. JIBoitHoit unTerpan. TpoiiHoii uHTEerpai (4 daca)

Tema 5.2. TpoiiHoit uaTerpan (2 yaca)

Tema 5.3. KpuBonuHeliHble HHTETpaibl. (2 4aca)

Tema 6.1. Hucnosslie psasl. OCHOBHBIE onpeieieHust. Psibl ¢
MOJIOKUTETBbHBIMU WiieHamMu. [Ipusnaku J{amambepa u Kommw (2 gaca)

Tema 6.2. HeoOxonumslii npusHak. [Ipu3znaku cpaBHeHus. HTErpanbHbIi
npusHak Komm. (2 aca)

Tema 6.3. 3HakoniepeMeHHBIC Psbl. AOCONIOTHAS U YCIIOBHAS CXOAMMOCTH

6 CaoiicTBa abcomoTHO cxomsmuxcs psanoB. [Ipusnak JleliOnuma (2 vaca).

Tema 6.4. dynkinoHanbHbIE psAabl. O0IaCTh CXOAUMOCTH. PaBHOMEpHas
cxonuMmocth. CteneHHsble psabl. MHTepBan cxoguMocTtu (2 yaca)

Tema 6.5. CBoiicTBa CXOASIINXCS CTENIEHHBIX PSIOB (2 yaca)

Tema 6.6. Paasl Teitnnopa u Maxinopena (2 yaca)

Tema 6.7. Pan @ypbe nepuoandeckoit pyHkimu (2 gaca)

Tema 6.8. Psan @ypbe ueTHO# 1 HedeTHON QyHKIHH (2 "aca)

4.3. TlpakTtuueckue (CeMHUHAPCKUE) 3aHATHS
TeMbl MpakTHYECKUX 3aHATHIA U UX TPYJOEMKOCTb IPUBECHBI B TAOIUIIE 5.

Ta6muma 5 — [IpakTudeckue 3aHsITHS U UX TPYJT0EMKOCTh

3 aux
No
Tpynoem | mpaktuue
Ne Tembl MpakTUYECKUX DOopMBI IPAKTUYECKUX N pasnena
. . -KOCTb, CKOIt
/1 3aHATHH 3aHATHH JUCLIHUII-
(qac) MOATOTOB
JINHBI
K, (Jac)
Cemectp 1
[Ipenensr
panoHaIbHBIX
1 BBIPAKECHUI Ha Pemenue 3agaq 4 1
0ECKOHEUHOCTH U B
TOUYKE.
OKBUBaJICHTHEIC
2 OECKOHEYHO MAJELIE. Pemenne 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
WHTETPUPOBAHNE
Buecenue o 31ak
6 a Pemenue 3amau 2 3
nuddepenimana
3aMeHa repeMeHHOM.
7 P Pemenue 3amau 4 3
NuterpupoBanue mno




qacTiaM

HHurerpuposanue
palMOHAIBHBIX Pemenue 3anay 4

byHKIMI

2 ceMecTp

YacTHbIE IPOU3BOIHBIE Pemenue 3anau 2

10

YacTHble TPOU3BOIHBIC

Pemenue 3amay 2
BBICIIINX HOpH,Z[KOB

11

DKCTpeMyM (PYHKITUN
HECKOJILKUX Pemtenue 3agau 4

TNEPEMCHHBIX

12

JIBOliHBIC HHTETPATBI Pemenue 3amay 12

13

Psnel ¢
MOJIOKUTEINBHBIMU
uwieHamu. [IpusHaku
Janamb6epa u Ko

Pemenue 3amau 4

14

Psnel ¢
MOJIOKUTEIEHBIMU
YJIeHaAMH U
3HAKOTIEPEMEHHBIC Pemenue 3agau 4
psansl. HeoOxoaumblit
MIPU3HAK U TIPU3HAKH
CPaBHEHHSI.

15

CTeneHHbIe psJibl Pemrenue 3agau 4

16

Psanel Teinopa u
Makinopena. Psap Pemenue 3amay 2
Dypse.

Bcero: 68

4.4. JlabopaTopHbIe 3aHATHUS

TeMbl 1a00paTOPHBIX 3aHIATHI M KX TPYJOEMKOCTh IPUBEIEHBI B TA0IHUIIE 6.

Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

No
/o

TpynoeMKkocTsb,

HaunmenoBanue 1abopaTopHbIX paboT (uac)

N3 Hux
MPAaKTUYECKOMN
MOJTOTOBKH,
(gac)

Ne
pasnena
JIACIIMIT

JINHBI

Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO

Bcero

4.5. KypcoBoe mpoeKTUpOBaHKE/ BHIIOTHEHUE KyPCOBOU PabOTHI

VY4eOHBIM MJIaHOM HE MPEAYyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJarommuXCs

Buapl camocTosiTenbHON paboThI M €€ TPYI0EMKOCTh IMPUBEICHBI B Ta0IHIIE 7.




Tabnuua 7 — Bugsl caMoCcTOsATeNIbHON PabOTHI U €€ TPYI0EMKOCTh

Bun camocrosiTensHO#M paboThI BZZZO’ Cemectp 1, yac Cemectp 2, uac
1 2 3 4
W3ydeHue TeopeTHuecKoro MmaTepurania
10 5 5)
nucturuasl (TO)
Kypcooe npoektuposanue (KII, KP)
PacuerHo-Tpaduueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
[ToaroroBka K TeKyIieMy KOHTPOIIO 14 ; 7
ycneBaemoctu (TKY)
Howmarmraee 3aganue (/3) 10 5 5
KonTponbsabie paboTs! 3a0uHiK0B (KP3)
[ToaroroBka K MpOMEKYTOUHOM 10 5 5
arrectanuu (I1A)
Bcero: 44 22 22

5. Ilepeuensb yueOHO-METOIUIECKOTO 0OECIICUCHHUS
JUISL CAMOCTOSTEILHON PabOThl 00YUYaAIOIMIUXCS 110 AUCITUTUTHHE (MOIYJTIO)

Y4eOHO-METOAMYECKUE MaTepHalbl JJIsi CAMOCTOSATEIBHON PabOThl OOYYArOMIMXCsl YKa3aHBI B
mar. 7-11.

6. IlepedeHs nMe4aTHHIX M AIEKTPOHHBIX Y4EOHBIX N3AAHUIHI
[lepeueHb neUaTHBIX U SJIEKTPOHHBIX y4eOHBIX M3IaHUH MpHUBEICH B Tabuie 8.
Tab6mumia 8— IlepeueHpb MeYaTHBIX W AJIEKTPOHHBIX YUCOHBIX U3TaHUN

Mudp/ bubnuorpaduyeckas ccpiika Konunuectso
URL aapec 9K3EMILIAPOB B
Ooubmuoreke
(kpome
AIIEKTPOHHBIX
9K3EMILISIPOB)
517 IMuckynos H. C. luddepenmansHoe u 159
134 WHTErpajibHOE UcuKciieHus: yueonuk: B2 1., T. 1./
H. C. TTuckynos. - CI16.: Mudpwu, - 1996. - 416 c.
517 [TuckynoB H.C. luddepennumansHoe u 145
134 UHTETpaJIbHOE UCUHCIIeHUE: yueOHoe rocodue. T. 2 /
H. C. ITuckynos. - U3na. crep. - M.: Unterpan-Ilpecc,
1998. - 544 c.
517 [TuckynoB H. C. Iuddepennmanbproe u 237
134 UHTETpaibHOE ncunciaeHus: B 2 T.: yauebHoe nmocobue
IJ1s1 cTyAeHToB BTy30B M.: MuTerpan-Ilpecc, 2004 -
- 2004. - 415 c.
517 bepman, I'. H. CoopHuk 3a1a4 1o Kypcy 165
Bb50 MaTeMaTHYECKOTO aHanu3a: yaeoHoe mocooue / I'. H.
bepman. - 22-¢ u3n., mepepad. - CII6.: [Ipodeccus,
2005. - 432 c.
517 Bricmias maremaruka. Psagsl: yaeOHoe nmocobue / 1O. 167
I'96 A. T'ycman, C. I1. ITombiTkuH, A. O. CMupHOB; C.-
[TetepO. roc. yH-T adpOKOCM. IPUOOPOCTPOCHUSI. -
CII6. : M3n-Bo I'VAIL 2015. - 77 c.
https://e.lanbook. | ®uxrtenronsir .M. OCHOBBI MAaTEMAaTHYECKOTO OBC Jlanp



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

com/book/65055 | anamu3za. B 2-x T1. Tom 1-b1it - Cankr-IletepOypr:
Jlann, 2015.- 448c.
https://e.lanbook. | ®uxrtenronsr I'.M. OCHOBBI MATEMATHYECKOTO OBC Jlasp
com/book/411 | ananuza. B 2-x TT. ToMm 2-ii - Cankr-IleTepOypr:
Jlann, 2008. - 464c.
https://e.lanbook. | COopHuK 3a1a4 10 MAaTEMAaTHYECKOMY aHAIH3y. Tom OBbC Jlanb
com/book/2226 | 1. IIpenen. HempepsiBHOCTD. I dhepeHupyeMocTsb
/ JIJ. KynpsiBues [u np.]. - MockBa : ®usmariur,
2010. — 496 c.
COopHHK 3a/1a4 [T0 MaTEeMaTHYECKOMY aHaIu3y. Tom OBC Jlanp
https://e.lanbook. | 2. UuTerpansl. Psapr: yueb. mocoodue / JI.JI.
com/book/2227 | Kyapsisues [u ap.]. - Mocksa : ®uszmariur, 2009. -
504 c.
http://e.lanbook.c | banaun K.B. Marematuueckuii ananus. / K.B. OBC Jlanb
om/book/74580 | banaun, B.H. banusikos, A.B. Pykocyes. - M.:
®JIMHTA, 2015. — 361 c.
http://e.lanbook.c | bepmanT A.®. KpaTkuii Kypc MaTeMaTHYECKOTO ObC Jlanp
om/book/2660 | ananmuza. / A.®. bepmanrt, U.I'. ApamanoBuu. - CII6.:
Jlann, 2010. - 736 c.
http://e.lanbook.c | becos O.B. Jlekiuu no MateMaTn4eckoMy aHaIIU3Y. - OBC Jlanb
om/book/72002 | M.: ®usmariur, 2015. - 480 c.
http://e.lanbook.c | 3no6una C.B. Maremarnuecknii aHaJIn3 B 3a7a4ax U OBC Jlasp
om/book/2377 | ynpaxuenusx. / C.B. 3no6una, JI.H. [Tocunenbcekas.
- 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. IlepedyeHb IEKTPOHHBIX 00pPa30BaATEIBHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTn «HTepHeT»
[epeueHnb JJIEKTPOHHBIX 00pa3oBaTebHBIX pecypcoB UH(OpPMAIIMOHHO-
TEIICKOMMYHHKAIIMOHHONW ceTH  «MHTepHET», HEOOXOAUMBIX [UIi OCBOCHHUS JIUCIUTUIAHBI

npuBe/ieH B Tabymiie 9.
Tabmuma 9 - IlepedeHp OJIEKTPOHHBIX O0pa30BaTENbHBIX PECYpPCOB HMH(POPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu «HTepHeT»
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HaumenoBanue

OO01epoccuiickuil MaTeMaTHYeCKUii opTal

Marematuueckuit popym Math Help Planet
OBbC «Jlanb»

8. Ilepeuenb HHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeduenr mporpaMMHOTO OOECIEUEHHUS, HCIOIB3YeMOTr0 IPU OCYIIECTBICHUHI
00pa3oBaTeNLHOTO MpoIiecca MO AUCIUITHHE.
[TepedyeHs UCIOIB3yeMOro MPOrpaMMHOTO oOecriedeHus peacTasieH B Tabauiie 10.

Ta6muua 10- Ilepedens nporpaMMHOTo 00eCTIeYeHHS

Ne i/t Haunmenosaunue
1. Microsoft Windows

2. Microsoft Office

3. MathType

4, Wolfram Mathematica
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8.2. Ilepeuenp MH(POPMALOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMBbIX pu
OCYIIECTBICHNH 00pa30BaTEILHOTO MpoIiecca Mo AUCIUIIIHHE

[lepeyeHb HCMONB3YeMBIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM TNPEACTABICH B
Tabymue 11.

Tabmuua 11- Ilepeyens HHPOPMALMOHHO-CITPABOYHBIX CUCTEM

Ne /1 HaumenoBanue

9BbC «Jlaup»

9. MarepuanbHO-TeXHUUYECKasI O0a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Il  OCYIIECTBIICHUS
00pa3zoBaTenbHOIO MpoIiecca Mo JUCIUIIINHE, TPeCcTaBIeH B Tabumiel 2.

Tabnuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKON 0a3bl

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

1 | JleknmonHas ayiuTopus

2 | Ayauropus Ais PaKTHYECKUX 3aHATUI

10. Omnenounble cpencTBa sl TPOBEACHHS IPOMEKYTOUYHOMN aTTeCTAIlK
10.1. CoctaB OIICHOYHBIX CPEICTBAJS MPOBEACHUS IMPOMEKYTOYHONH aTTECTAllUU
00ydJaronuxcs o IMCIUILINHE TPUBeeH B Tadmmie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl IPOBEACHUS IPOMEKYTOTHON aTTeCTallun
Bug npomexxyTouHOM arTecTanuu [lepeyeHb OIIEHOYHBIX CPEJICTB
DK3aMeH Cnmcok BOIpoCOB K 3K3aMEHY;
TecTsl.

10.2. B kauecTBe KpUTEpHUEB OIEHKH YPOBHS CGHOPMHPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIINI 00Yy4JaloUMMHCA NPUMEHsAETCsl 5-0ajuibHas MIKajla OLEHKU C(HOPMUPOBAHHOCTH
KOMIIETEHIINM, KOTOpas MpuBeeHa B Tabiuie 14. B TedeHne cemMecTtpa MOXKET MCIOJIb30BAThHCS
100-0annpHast ~ mKajma  MOAYJIBHO-PEUTHMHTOBOW  CHCTEMBI ~ YHUBEpCUTETa,  IpaBHJa
UCIIOJIb30BAaHUsI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAQIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Ta6mmma 14 —Kpurepun ornieHkn ypoBHs chOPMUPOBAHHOCTH KOMITETCHITUMA

OrleHKa KOMITETEHITUH

XapakTeprcTUKa c(hOPMUPOBAHHBIX KOMIIETEHLUIA
5-0aibHas mIKaia PAKTEp (op

— oOyyaromuiicss TJIyOOKO M BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepuar;

— YBEpPEHHO, JIOTUYHO, TTOCIIEIOBATEILHO M TPAMOTHO €r0 HU3JIaracT;

— ONUPAsACh HA 3HAHUS OCHOBHOM W JIONOJHHUTEIBHON JHTEPaTypH,
TECHO IMPHBS3BIBAECT YCBOCHHBIC HAYYHBIE MOJIOKEHHSI C MTPAKTUYECKOM
JIeATEIIbHOCTHIO HAIPaBIICHHUS;

— yMeJI0 0OOCHOBBIBAET U APTyMEHTHPYET BBIABUTAaEMbIC UM HJICH;

— JIeJIaeT BBIBOJBI U 0000IIECHMS;

— cBOOOIHO BJIAJICET CUCTEMOM CIENUATM3HUPOBAHHBIX MOHSITHH.

«OTIIMYHO»
(Ga4uTCHO»




OreHKa KOMITETEHIA e .
R — apakTepucTrKa c(hOPMHUPOBAHHBIX KOMITCTCHIIUIA
— o0yyJaromuiics TBEPI0 YCBOWII MPOTPaMMHBINA MaTepual, TPaMOTHO U
[0 CYIIECTBY U3JIaraeT €ro, ONupaschb Ha 3HAHUS OCHOBHOMU
JUTEPaTypPhL;
«xopomoy — HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH; 3
— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTUYECKOH JEeSATEIbHOCTHIO
«BAYTCHO)
HaIpPaBIICHUS;
— apryMeHTUPYET Hay4YHbIE TIOJIOKEHUS;
— JIeJIaeT BBIBOJBI U 0000IIECHMS;
— BJIAJICET CUCTEMOM CIIELIMATIM3UPOBAHHBIX OHSITUH.
— 00y4Jarouuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIN MaTepuall,
[0 CYUIECTBY M3JIaraeT €ro, OMMpasch Ha 3HAHUS TOJBKO OCHOBHOM
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 CUCTEMOH 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 000OIICHHIA.
10.3. TumoBbie KOHTPOJILHBIE 3aJJAHUS WX UHBIC MATEPUATIBI.
Bormpocs! (3amaun) niis sx3aMeHa mpeacTaBieHbl B Taduie 15.
Tab6muia 15 — Borpocs! (3amaun) 115 9K3aMeHa
No Kong
[Iepeuens BonpocoB (3a1au) AJis1 SK3aMEHA
/o WHIUKATOpa
Cemectp Nel
1. | Ipenen ¢pyHkuuu. Beraucnenue mpeaenos. YK-1.V.2

1. Boluucnuts npenen jl‘im
2. Bpraucnouts npezen lim
3. Bwruucauts npenen Flzim
4. Bpruucnouts npezaen lim
5. Bpraucauts npeaen }1{1_1}11
6. BpraucauTs npeaen xlilzl
7. Bpraucouts npeaen lim

8. Beramcauts npegen lim

Ix?-5x-2
—on X°+2x—8
2x%-4x-6
x—3 2x%—Tx+3
3x%-4x—4
Lo 2x%-3x-2
—x%4x+6
x—3 2Xx2—5%—3
x3-2x%-x+2
co 3x%-Tx+2
2x2+5x+2
2 —x2+2x+8
x°+2x%-Tx+4
x—on 2xZ+5x-12
3x%-5x-2

x—>2 X2+2x—8




. X—6x7+9x—4
9. Berucmuts npegen lim ————
Xx—oo XK°—7x+12

3x—4x—4
10. Beruucnuts nipenen llmi
22:-: —3x-2

Kakue u3 mpecTaBlIeHHBIX HIDKE MTPEIETIOB MOTYT ObITh BHIYHCIICHBI
METOIOM JICJICHUS Ha OOJBIITYIO CTETICHb IEPEMEHHBIX ?

3x2-5x
lim
a) x—0 X 219%

2x%—4x—-6
b) lim———
%3 2x2—Tx+3

C) lim 3x2-4x—4
K00 2}(2 3x-2

-x24x16

d lim xi

) %3 2x%—-5x—3
x3-2x2-x42

e) lim—s——

) K00 3}(2 Tx+2

VYK-1.B.2

Kakas ¢yHKIMS Ha3bIBaeTCsl HETIPEPHIBHOM B TOUKE Xo?

OIIK-1.3.1

Uemy paBHa cyMMa KOHEUHOTO YHCJIa 0ECKOHEUHO MaJIBbIX (QYHKITANA?

OIIK-1.3.1

Teno nBuskeTcs no 3akoHy S(t) = 5t° +1. Uemy paBHa ckopocTs V(t) B

MOMEHT BpeMeHH t =17 3anumuTe HOMep BEpHOTO OTBETA.
1) 6

2) 4
3) 10
4) 15

OIIK-1.3.1
OIIK-1.V.1

1) BbluuciuTe Npou3BOAHYI0 GYHKIMH V¥ = x2 + 4%

2) Bepno mm yrBepkaenue: «[Ipon3BomHast CyMMbI IByX
muddepeHMpyeMbIx QyHKIUI paBHA CyMMe IPOU3BOIHBIX STHX
dbyakumiiy. OTBET apryMeHTHPYITE.

VK-1.B.2
OIIK-1.V.1

1) BbluuCIHTE NPOU3BOAHYIO QYHKIMH Y = X2 - 4%

2) Bepno nu yrBepxkaenue: «[Ipor3BoHas MpOU3BEACHUS IBYX

muddepeHnrpyemMbix QYHKITUN paBHA TIPOU3BEIACHUIO TPOU3BOTHBIX

TUX QyHKIUI». OTBET apryMeHTUpYITE.

VYK-1.B.2
OIIK-1.V.1

Haiinute popmyny ¢ ommbOkoil. ApryMeHTHpPYWTE CBOM OTBET.

OIIK-1.V.1




1. (C-u(x))'=C-u'(x)
2. (UC)EV(X))'=u"(X):V'(X)
3. (U(x)-v(x))'=u"(x)-+-v'(X)

(II{_‘X']')'H _ullx) wlx)—u(x) v x)

vix) v2(x)

[TpaBuna nuddepennuponanus. [IponsBoaHas CloxHOU QYHKIIHMH.
3amanue 1.
1) Haiigure npon3BoiHY0 (QyHKIHH

y = 5cos(7 + 8x) + /7x —8
2) HazoBute kakoe-nmu6o nudpoBoe CpeacTBO, MPUMEHIUMOE /s
pereHust faHHOM 3aaaun. OGOCHYHTE Balll BHIOOP.

3amanmue 2.

1) Haiinute mpou3BoHyO QyHKIIMH
y = 5 cos(5 + 2x) * In(5x — 2)

2) HazoBuTe kakoe-mu60 nudpoBoe CPeaCcTBO, MPUMEHUMOE IS
peuieHus qaHHou 3anaun. OO60CHYITE BaIlll BBIOOP.

3amanue 3.
1) Haiimute npon3BoaHY0 QYHKIIUH
—6tg(7 + 4x)
 In(7x—4)
2) HazoBute kakoe-mu60 nudpoBoe CPeacTBO, TPUMEHUMOE IS
peuieHus qaHHou 3anaun. OO60CHYITE BaIll BHIOOP.

3amanue 4.
1) Haiigute npon3BoiHY0 (QyHKIHH
y = \;'2 — 6sin(7 + 4x)
2) HazoBute kakoe-nmu6o nudpoBoe CpeacTBO, MPUMEHIUMOE /s
pereHust faHHOM 3agaun. OGOCHYWUTE Balll BHIOOP.

3amanue 5.
1) Haiinure mpon3BogHy0 (QyHKIIHH
v = 5cos(3 + 4x) + log,(3x — 4)
2) HazoBute kakoe-mu60 nudpoBoe CPeaCcTBO, MPUMEHUMOE IS
peuieHus qaHHou 3anaun. OO60CHYITE BaIll BBIOOP.

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

10.

[IpoBeprTe sIBIISIETCS JIM BBIpAXKEHUE

1
2/Z-6sin(7+4%) (—24)cos(7 + 4x)

IPOU3BOAHON QYHKINU y = \/ 2 — 6sin(7 + 4x) ? OTBeT 0OOCHYITE.

OIIK-1.B.1




11.

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

OIIK-1.V.1

12.

B kakoif TouKke ypaBHEHHE KacaTebHOM K rpaduKy GpyHKIHM y=X° -2
nMeet Bua Yy=3x-4

3anmaga MOXKeT OBITh perieHa AByMs criocobamu. O0ocHyiiTe 006a
croco0a perieHus..

OIIK-1.B.1

13.

ITycts B TOuke (Xo, Yo) mepecekarorces ase kpussie Y=F(X) u y=g(X). O6¢
¢byukuun Y=f(X) u y=g(X) umerot npou3BoaHbIC B TOUKE (X0, Yo). UeMy
PaBEH yrojl MeK1y KPUBBIMH?

YK-1.3.3

14.

[TycTh mosiokeHne TOUKH MU €€ IBUKCHUH 3a1aéTcst hyHKIer S=S(t),
rae t — Bpems. Yemy paBHa CKOpOCTh TOUKHU? BrImummTe HoMep BEpPHOTO
YTBEPIKICHHUSL.

a) CKopocTh TOYKH paBHA NPou3BoAHON pyHKmuu S(t)

a) CKOpOCTh TOYKH paBHa BTOPOH Mpou3BoaHOM pyHkmu S(t)

b) Cxopocts TOuKH paBHa quddepermany pyakuun S(t)

OIIK-1.3.1

15.

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

VK-1.3.3

16.

[Tycts Gyuknus y = f(x) 3agana Ha uatepsaie (a, b). Hasosute ycnosue
BBIITYKJIOCTH BBepX (pyHKIMU y = f(x) Ha nuHTepBae (a, b).

YK-1.3.3

17.

[Mycts Gpynknus 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 nuddepennupyemas pynkuus y = f(X) 3amana Ha UHTEpBaJe

(a, b).

W3BecTHO, uTO B TOYKE Xo HA MHTEpBae (3, b) mpousBoaHas GyHKIUU Y
= f(x) paBHa Hym0. Kakux 1aHHBIX HE XBaTaeT, 4YTOOBI yTBEPKIATh, YTO
B TO# TOUKE (PYHKIUS UMEET MaKCUMyM?

VK-2.B.2

19.

Kakas npsmas quHUS Ha3bIBaeTCS aCUMIOTOTON rpaduka GyHKIIMN
y=f(x)?

YK-1.3.3

20.

BepHo 51, 4yTO BBIpaXXKeHUE

5, 2, N 2 s 45
R X Tyt
SBnsiercs petennem [ (5x3 — 2x% + Vx3)dx ? Otser obochyiire.

[IpuBenuTe nBa crioco0a pemieHwus.

OIIK-1.B.1

21.

1. Boruucnuts HeonpeaenEHHbIN HHTETPAT:

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




[(5}:3 —2x% 4+ {/x3)dx
2. BbIYHCIUTH HEOpeneEHHBIA HHTErpall:

f(i/?+3x3—5

=

3. BwruuciauTs HeonpeneaEHHBIN HHTETPAT:

[ 25,

Vx

4. BpUuCIUTh HEONPEACIEHHBIN HHTETPAT:
4
& 443
(——=)dx
X
5. BbruncauTs HeonpenenEHHbIN UHTErpa:

fcos(élx — 7)dx

22,

MeTo bl MHTErPUPOBAHUS: METOJT BHECEHUS MO 3HAK AuddepeHnnana

Y METO/J] 3aMEHBI IEPEMEHHON UHTETPUPOBAHUSI.

1. BribGepuTe METOJ MHTETPUPOBAHUS U BHIYMCIUTE UHTETPall.

YKaxkuTe Kakoi METOJ UHTETPUPOBAHNS IIPUMEHSUIIN:

2xdx
vx2+3

2. Bribepurte MeTO MHTETPUPOBAHUS M BHIUUCIUTE UHTETPAJL.

VYKaxuTe Kakoll METOJ HHTErPUPOBAHUS IPUMEHSIIN

J’ dxdx
x*+1

3. Bribepure MeTO MHTETPUPOBAHUS M BHIUUCIUTE UHTETPAJL.

VYKaxuTe Kakoll METOJ HHTErPUPOBAHUS PUMEHSIIN :

fxsin(xz + 3)dx

4. BpiOepuTe METOJI MHTETPUPOBAHUS U BBIYUCIUTE UHTETPaJL.

VYKakuTe Kakoi METOJ UHTETPUPOBAHNS IIPUMEHSUIIN:

J‘ dx
Vxcos?(v/x)

5. BriGepute MeTo MUHTETPUPOBAHUS U BBIYUCIUTE HHTETPAJL.

YKakuTe Kakoi METOJ UHTETPUPOBAHNS IIPUMEHSUIIN:

=

VK-2.B.2
VYK-1.V.2




23. | 3anmanme 1. YK-2.V.1
YK-2.V.3
1) BbIUUCINTD, IPUMEHUB METO/I HHTCTPUPOBAHUS 110 YACTSIM:
[ x * cosxdx
2) HazoBute kakoe-mub0 I1UGPOBOE CPEICTBO, MPUMEHHMOE IS
peuieHus qaHHou 3anaun. OO60CHYITE BaIll BBIOOP.
3ananue 2.
1) BbraucinTh, MpUMEHUB METOI MHTETPUPOBAHUS 110 YaCTSIM:
[(x + 1)e*dx
2) HasoBure Kakoe-au00 mHU(POBOE CPEACTBO, MPUMEHUMOE IS
peuieHus qaHHou 3anaun. OO60CHYITE BaIll BEIOOP.
3ananue 3.
1) BeraucnuTh, MpUMEHUB METOJ MHTETPUPOBAHHUS 110 YACTSIM:
[ x In xdx
2) HasoBure Kakoe-au00 HH(PPOBOE CPEACTBO, MPUMEHUMOE IS
peuieHus qanHou 3anaun. OO60CHYITE BaIll BBIOOP.
3amanue 4.
1) Beraucnauth, IpUMEHHB METOJ] HHTETPHUPOBAHHUS TI0 YaACTSIM:
x? * sinxdx
2) HasoBure kakoe-n100 1HU(POBOE CPEACTBO, MPUMEHUMOE ISt
pereHust gaHHOM 3aaaun. OGOCHYWTE Balll BHIOOP.
24. | 3anmanue 1. YK-2.V.3

1) BeruuciuTe onpeaeacHHbIN HHTETPa:
2
[ dx
0

2) HazoBute kakoe-mu60 nudpoBoe CPeaCTBO, MPUMEHUMOE IS
peuieHus qanHou 3anaun. OO60CHYIiTE BaIll BBIOOP.

3amanue 2.

1) Beruucnute onpeaeacHHbIN HHTETPpa:

1

[ 2dx

0

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




3amanue 3.
1) Beruucnute onpeaeacHHbI HHTETPpa:

3
f xdx
2

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

3ananue 4.
1) Beruucnute onpeaeacHHbIN HHTETPa:

0
J-x3a'x
1

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

3ananue 5.
1) Beruucnute onpeaeacHHbIN HHTETPa:

1
J-exdx
Z1

2) HazoBute kakoe-mu60 nudpoBoe CPeaCTBO, MPUMEHUMOE IS
pereHust faHHOM 3aaaun. OGOCHYWUTE Balll BHIOOP.

25.

1. TIpounTerpupyiiTe TPUrOHOMETPHUECKYIO (DYHKIHIO

T
/2

f cosx dx

T
|'ll6

2. TlpouwHTErpupyiiTe TPUTOHOMETPUUECKYIO (DYHKITHIO

T

f cosx dx

0

3. TlpouHTerpupyite TPUrOHOMETPUUECKYIO (PYHKIIUIO

VK-2.V.3




T
f4

cos2x dx

T2

4. TlpowHTErpupyiTe TPUTOHOMETPUUECKYIO (PYHKIIUIO

T

J sinx dx

0

5. TlpouHTerpupyite TPUrOHOMETPUUECKYIO (PYHKIIUIO

T

f sinx dx

T
."12

Cemectp No2
26. | Kakas ynkuust z = f(x; y) Ha3bIBaeTCs HEIPEPHIBHOM B TOUKE YK-1.3.3
Mo (x0; ¥0)?
27. | Kakas u3 gopmyn cooTBercTByeT muddepentuany GpyHkuun y=e>*? YK-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

a
"— byHKITIN

1. Haiigute yacTHbIE IPOU3BOIHBIC oz oy
x

B sin(3 + 8x — 7y)
N 2 —x3y7

z
o dz oz

2. Haiigure 9acTHBIE MPOU3BOIHEIC 7oy byHKITIN

x

_ sin(3+ 2x — 5y)
B 2 —x*y7

Z

dz

. dz
3. Haiigure yacTHBIC TPOU3BOAHbIC o= 13y byHKIMN
x

_sin(1+4x—3y)
B 3+ x2y7

Z

dz

a
"— byHKIIUU

4. Haiinute yacTHbIE MPOU3BOIHBIE 3 3y
x

_sin(7+4x—7y)
B 3 —x3y®

Z




dz

o dz
5. Haiinure yacTHBIC MPOU3BOIHBIE o % byHKIUHA

_ sin(5+ 8x — 5y)

z 3 — xet},e

29.

BBIHI/ICS.TI: yCJ'IOBI/Ie HpI/I KOTOpOM BBIpa)KeHI/Ie
P(x,y,2)dx + Q(x,y,z)dy+R(x,y,z)dz

npecTaBiIsieT co0oi quddepeHnnan HeKoTopoi GyHKIuu U(X,Y,z).

VYK-1.B.2

30.

Kaxkas Touka Ha3bIBaeTCsl TOUKON MakcuMyMa QyHKUUU z = f(x; ¥)?

OIIK-1.3.1

31.

1. Haiitu npou3BoHYIO (HYHKIIHH
flx,y) = (8+5x% + 2y* — 7x®y*)? B Touke K(1,1) no
HaIpaBJIEHUIO K Touke M (2, 6)

2. Haiitu mpousBoHyIO (QYHKITUH
flx,y) =(7—x*>+2y"2—x1¥3)? B rouke K(1,1) no
HaIlpaBJICHUIO K Touke M (4, 3)

3. Haiitu mpousBoHyt0 yHKITMH
flx,v) =(7—2x3+ 2y2 —x3y™1)? B Touke K(1,1) o
HaIpaBJIEHUIO K Touke M (5, 2)

4. HaiiTi npon3BoaHYIO (PYHKITHIO

flx,y) = (11— 2x3 4+ 2y 3 — x%y72)? B Touxe K(1,1) mo

HaIpaBJIEHUIO K Touke M (5, 6)

5. Haiitu mpousBoHyt0 pyHKITMH

flx,y) =5+ 4x7 1 — 2y? — 2x3y*)? B Touke K(1,1) no
HaIlpaBJICHUIO K Touke M (2, 3)

YK-2.V.1
OIIK-1.V.1

32.

ChopmynupyiiTe HEOOXOAMMOE YCIOBHE IKCTPEMyMa
muddepenimpyemoit QyHKINU IBYX MepeMeHHbIX z = f(x; ).

YK-1.3.3

33.

Teno pacnoiokeHo HaJl 3aMKHYTOM 001acThio D, nexarneit B miockocTu
X0y, Te0 OrpaHuYeHHOr0 CBEpXY HenpepbiBHON Gynkuuei f(X , y).
3anumute GopMymy, 0 KOTOPOH MOKHO BBIYHCIUTH 00BEM JAHHOTO
Tena.

VK-1.3.3
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-1md0 HUPppoBOE CPEACTBO, IPUMEHUMOE ISt

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




pereHust gaHHOM 3aaaun. OGOCHYWUTE Balll BHIOOP.

3angadue 2.
1) OGnactb D orpaHuveHa JHHUIMH

y=2x+3u y=2x*—6x+15,

[lepeiiT OT qBOIHOTO MHTErpaja 1o obmactu D k 1BykpaTHOMY
(MOBTOPHOMY) UHTETPAITY ¥ PACCTaBUTh TIPEICIBI
MHTCIPUPOBAHMUs B MHTEerpanax [ oy f & y)dxdy =

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

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

3 2x

f dx (3 —2x 4+ 7y + 6xy)dy

0 —x

2) HazoBute kakoe-mu60 nudpoBoe CPEeaCTBO, MPUMEHUMOE IS
peuieHus qanHou 3anaun. OO60CHYIiTE BaIll BBIOOP.

3ananue 4.
1) OGnactp D orpaHuueHa JINHUSIMA

y=x+2uy=—x?+9x—13

[TepeiiTu ot nBOMHOTO MHTErpaja mo oomactu D k ABykpaTHOMY
(IOBTOpPHOMY) MHTETpAly U PACCTaBUTh MIPENETBI
MHTErPUPOBAHUS B MHTETpaIax

f £ (x, y)dxdy =
(D)

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

3ananue 5.
1) BeruuciuTh ABYKpaTHBIN (IIOBTOPHBII) HHTETPA
3 4x
f dx (3 —2x + 3y + 3xy)dy
0 x

2) HazoBute kakoe-mu60 nudpoBoe CPeaCTBO, MPUMEHUMOE IS
peuieHus qanHou 3anaun. OO60CHYIiTE BaIll BBIOOP.

35.

Boinuiimre HoMep Mo KOTOPBIM PACIIONIOKEH P, sl KOTOPOro HE
BBITIOJTHSETCSI HEOOXOAMMBIN MTPU3HAK CXOTUMOCTH?

2
g N3
1) Zn=1n3+?

2
oo
2) Zn=1n3+4
5n?
oo
3) Zn:isnz—z
n?+3

4) Y1

n3+1

VK-1.3.1




36.

Kaxue mpu3HaKy HCCIIEA0BAHUS HA CXOJUMOCTD IPHMEHSIIOT TSt
YUCJIOBBIX PAOOB C IMOJIOKUTCIIbHBIMHA qjIeHaMu?
a) mpusHak /lanamGepa

b) mpaswmo Jlomurans
c) meroxn Kpamepa

d) mpusnak Kommu.

VYK-2.3.1

37.

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

VYK-2.3.1

38.

Ecnu oOuuit uneH psna u,, He CTPEMUTCS K HYJIIO, YTO MOKHO
YTBEPKAATh O CXOAUMOCTH psija?

VK-2.V.1

39.

OOmuit uneH paga u, CTpeMHUTCA K Hymo. JlocTaTouHO JIU 3TOro AJis
TOTO, YTOOBI YTBEPKAATh, UTO TAHHBINA P CXOAUTCS?

VYK-1.B.2

40.

oo 5n?

n=13nz_3
HccnenoBath m1aHHBIN P HA CXOAUMOCTh. BriOepuTe MeTon
HCCIICAOBAHUS N3 CIIMCKA:

a) HHTerpanbHblii IPU3HAK CXOAUMOCTH

b) Heo0xoaumslii MPpU3HAK CXOAMMOCTH
c) Ilpusnak Kommu

d) Tlpusnak /lanmambepa

VYK-1.B.2

41.

w (1n-5)2"

1. UccraemoBaTh CXOIUMOCTSE psia ¥, 2
A A pin E"—1{5n+2}3“

o (4n-=3)°"

2. HccnenoBaTh CXOAUMOCTD psijia 2,0, G
e

w (1n-3)2"

3. HccnenoBaTb CXOAUMOCTD psijia 2o, i ae
e

o (4n-3)"
n=1 (n42)"

4. WccnemoBaTh CXOAMMOCTD Psija ),

o (1n+3)4"

5. HccaemoBars CXOOQUMOCTE psAda > , ————
1 ) PAA Xito1 (e

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

42.

w (1n—5)2"

1) HccnenoBaTh CXOAUMOCTD PAAa 2o, Gnins

2) Kakoii npusHak Bel ucnosb3obanu. O00CHYHTE CBOit BHIOOD.

VK-2.B.2
OIIK-1.B.1




43.

o (4n—5)"
n=1 (n42)"

1) HccnenoBaTh CXOAMMOCTD Psizia 2,

2) Kakoii npusnak Ber ncnoss3osanu. O60CHYIHTE CBO# BHIOOD.

OIIK-1.B.1

44,

o  (1n+3)4"

1) HccnenoBaTh CXOAMMOCTD PAAa Yo, niaye

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

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

45.

[TycTb naH 3HaKOYEpEAYIOIIUHACS P Yo, Uy. Ecim pan,
COCTaBJICHHBIN M3 a0COTIOTHBIX BEIUYHH |Un|, CXOAUTCS, TO YTO MOXKHO
CKa3zaTh 0 3HaKouepenyromemcs psgae? Beioepure BEpHBIN OTBET.

a) Psan cxomures

b) Psx pacxomurcs

C) Psan cxomures abCOMIOTHO

OIIK-1.3.1

46.

Ecnu abGcomntoTHbIe BEHMUMHBI YWICHOB 3HAKOYEPEIYIOIIErocs psijia
o, Uy, YOBIBAIOT M OOLIMI YJIEH psifa CTPEMUTCA K HYIIO, TO YTO
MOJKHO CKa3aTh O CXOIUMOCTH psifa? BeiOepuTe BEpHBI OTBET.
a) Psaa cxoamres

b) Psin pacxomurcs

C) Psax cxomurcst abOCOTIOTHO

OIIK-1.3.1

47.

1. Haiitu 065acTh CXOIMMOCTH 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 cxonumocTu psijaa

(=]

D (50" =145 +25x% + ook 5" o

n=0

4. Haiitu paguyc cXOOUMOCTH psjia
o (—1)"(3x)" o 3x (3x)? (—D"@Ex)" N

n+1 2 3 n+1

n=0

5. O61acThIO CXOIMMOCTH psifia

VK-1.V.2
VK-2.3.1




oo

Colx—a)"=Co+ Ci(x—a) +C(x —a)? + -+ C(x —a)™ ...

n=0
SAnsiercs unrepsai (2; 4). Haiiaure ero paguyc CXoIuMOCTH.
48. | CreneHHO pax 2.>_, @, x"CXOAUTCS B TOUYKE Xo.YUTO MOXXHO VK-1.3.3
YTBEPKAATH 00 aOCOMIOTHOM CXOIMMOCTH TOTO Psijia B KAKIOW U3 OIIK-1.3.1

TOYEK X, TAKHX, 4TO|x| < |xq|?

49, VK-1.V.2
1. Pasnoxwuts MHorouned f(x)= —x>—10x?—30x — 31 B psx
Teinopa B OKpECTHOCTH TOUKH X = —2
2. Paznoxwuts MHorounes f(x) = —x3 —2x? + 5x — 1 B pan

Telinopa B OKpECTHOCTH TOUKH ¥ = 1

3. Pasnoxurb MHOrouwnen f(x)=—2x>+ 14x2—25x+12 B
psan Teinopa B OKpECTHOCTH TOUKH X = 2

4. Pasnoxuts MHorounen f(x) = —2x3—2x?+ 7x+ 13 Bpan
Telinopa B OKpECTHOCTH TOUKH x = —1

5. Pasnoxuts MHOrounes f(x)=—2x>—7x?>—x+ 9 Bpan
Teinopa B OKPECTHOCTH TOUKH X = —2

Bomnpocs! (3agaun) muis 3adera / nud¢. 3auera npeacTabieHsl B Taduuie 16.
Ta6mumia 16 — Boripocs! (3amaun) nist 3avera / audd. 3adera

Kon

Ne /i1 ITepeuens BompocoB (3amay) s 3auera / nudd. 3adera
p p (3ana4) 1 Andd WHIUKATOpa

Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

[lepeuenr TeM [ KypCOBOTO MPOEKTUPOBAHUS/BBIIOIHEHUSI KYpCOBOM paboThI
MpeICTaBICHBI B Ta0wmie 17.
Ta6mmia 17 — [lepedens TeM i1 KypCOBOTO MPOSKTUPOBAHMSI/BBITIOJIHEHHSI KyPCOBOM paOOTHI

Ne o/ [IpumepHbIil TepeyeHb TEM I KypCOBOT'O POSKTHPOBAHNUS/BBITIOTHEHUS
3 KYpPCOBOM pabOTHI

Y4eOHBIM IIIaHOM HE MPEIYCMOTPEHO

BOHpOCBI JUIA HpOBGI[eHI/IH HpOMG)KyTO‘IHOﬁ arrecraugumm B BHIC TGCTI/IpOBaHI/IH
MpeICTaBICHBI B TabnwuIe 18.

Tab6mmia 18 — [IpumepHsIii mepedeHb BONPOCOB ISl TECTOB

No . Kon
IIpuMepHBIii IEpeYeHb BOIIPOCOB ISl TECTOB
/11 WHJIMKaTOpa

TunoBoi BapuaHT TECTOB
1 cemectp




Beraucinure 1)1 YK-1.3.3
npeaen 2) 3 YK-2.V.1
. 3x2+2x—7 3) 15
oo 2% — Bx + 1 4) -7
Toukoii pazpsiBa 1) 6 YK-1.¥.2
byHKIMH 2) 2
B x—3 3) 1
Y= (x2 + 3)Inx 4) 4
SIBJISICTCS] TOUKA
[IpousBoanas pynkun | 1) 2x - 4*In4 YK-2.V.1
},:x2.4x 2) 2x.4x‘—1
paBHa 3) x-4(2+x)
4) x-4%(2 + xIn4)
Abcuucca skctpemyma | 1) 8 YK-1.¥.2
GyHKIIN 2) 05
y=8—x%+x 3 1
paBHa 4) -05
Boiumcnute unrerpan | 1) _ L VK-1.¥.2
dx arctgx
J-(l T xDarctgix 2) lnlarlctgxl +C
3) — =+ C
arctg-x
4 —
arctgx
Beruucnure 1) 0,5 (3-8x)%°(-8) YK-2.V.1
MIPOU3BOAHYIO 2) 0,5 (3-8x)°5 (8) YK-1.V.2
byHKIIUN
y=(3-8x)%° 3) 0,8 (3-8x)%° (-8)
4) 0,5 (3-8x)°8 (-8)
Bbluncnure 1) y=25e>*"1 VK-2.V.1
NPOU3BOJIHYIO BTOpOro | 2) y = e>*
nopsiika GyHKIIUN 3) y=5e>!
y=e>t 4) 25
OOpatHo# pyHKIIHEH 1) y=x° OIIK-1.V.1
10 OTHOIIEHUIO K 2) y= 1
ex
(bylim;m 3) y=Inx
v = e* sBisercs ) y— e
byHKIUSA y=
[TepBast mpou3BoHAS 1) ckopocTh u3MeHeHUs QYHKIMN OIIK-1.3.1
(YHKIMM TIOKa3bIBaeT: | 2) HampaBlieHHE QYHKIIHN OIIK-1.V.1
3) mpupaineHue GyHKIHHA
4) npupamenue aprymenTa QpyHKIAM




10. | duddepenuman 1) oOTHOIIECHHIO MPHUpAIIECHUS PYHKIIUH K OIIK-1.3.1
(GYHKIMH paBeH NPUPAIICHHIO apryMEHTa
2) TPOU3BEICHUIO MPHUpAIICHHUS (YHKIIUH Ha
npUparieHre apryMeHTa
3) MPOM3BEACHUIO MPOU3BOIHOM Ha
npUpaIieHre apryMeHTa
4) mpupaIIeHUI0 apryMeHTa
11. | BBIYHCIUTE YUCIIO 1) 1 VK-1.¥.2
TOYEK pa3pbiBa 2) 2 YK-2.V.1
byHKIIHH 3) 3
, x+2 4) 0
Y= (x 4+ 3)*(x* —4)?
12. | Beruucnure 1) 0 YK-1.3.1
npezaen 2) 9 OIIK-1.V.1
_ sin®3x 3) 3
M 4) 1
13. | YpaBHenue 1) y=2x+4 OIIK-1.V.1
KacaTeJIbHOU K 2) y=4x+3
rpaduky G yHKIIH 3) y=2x-5
y=x>-2 4) y=3x—4
B €T'0 TOYKE C
a0cruccon
Xo= 1 umeer BUL
14. | Beruucnure 3Hauenne | 1) 0 YK-1.V.2
IPOM3BOAHOM BTOporo | 2) -1
nopsiika QyHKIHH 3) 3
y = sin2x + 4x 4) -4
B TOYKE X = E
15. | MHOXeCTBO 1) —1xsin3x —tcos3x+cC OIlK-1.V.1
epBOOOPa3HBIX 3 2
byHKIH 2) 3xsin3x + 50053}: +C
f(x) = —xcos(3x) 3) 3xsin3x —%cos?:x +C
uMEeT BUA 4) 3xsin3x +9cos3x +C
16. | Beruucnure uHTETpaI Dinx+C VK-2.V.1
dx
[ 2)in|x|+C
xinx
in|ln|x||+C
A)ine* + C
17. | Ecnu K onpeesieHHOMY 1) [ 64_at VK-2.V.1
MHTETpany ! ;:“2
64 tdt
L 2) 6] 1 t+1
1 Vx+Vx

MMPUMCHUTH




TOJICTAHOBKY
x = t®, To oH IpuMeT

2 at
3) jl t? 42

2 t3dt
BUJ 4) 6 Jl me
18. | Teno nBUXKETCS 1O 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
19. | Ykaxwure GyHKINH, 1) Xusinx VK-2.3.1
KOTOPBIC SIBIISIOTCS 2) X utg2x
9KBHUBAJCHTHBIMHU MPU | 3) X U COS2X
x—=0 4) X wusin2x
20. | Kakoe u3 HUXKE 1) oTHOIICHHE TIpHpaneHus] PYHKIIUH K YK-2.3.1
HIEPEYHCIICHHBIX NPUPAIICHUIO apryMeHTa
IIPEIIOKECHU N 2) otHOWIEHHS (QYHKIMH K TPUPAILICHHUIO
ompeenser apryMeHra
IIPOU3BOJHYIO 3) oTHOUIeHKE TIpeaesna QYHKIMH K apryMEHTY
¢dynkuuu (korma 4) mpeaen OTHOLICHUS pUpalieHnus QyHKINU K
npHpanieHue HPUPAIICHUIO apryMeHTa
apryMeHTa CTPEMUTCS K
HYIT0)?
2 cemecTp
1. | Honubri 1) 2x%ydx + 3x%y?dy VK-1.V.2
naudepenuuan 2) 3x*y*dx +2x3ydy
Gynxunm 3) 3x%ydx+ 2x3ydy
z =x3y? 4) 2x%y?dx + 3x%ydy
paBeH
2. | VKaxkuTe CXOMAMMUNCS 1) ¥= ,— VK-2.V.1
YHCIIOBOMU Pl 5
2) Lnt1z
3) Ti
4) Xn-i iz
na
3. | Ykaxure cTeneHHOM 1) f:l% (x — 2)" OIIK-1.V.1
ST, 11 KOTOPOTO o
EIHTepBaJ'I (0;2I; 2) Zn=t ?(x -2
SBIISIETCS HHTEPBAJIOM 3) Xim, (x—1)"
CXOUMOCTH. 4) ¥=  n(x+2)"
4. | YKaKUTE 4aCTHYIO 1) 6 YK-1.V.2
MPOM3BOJIHYIO TIO 2) 6xy
v QyHKIMK IBYX 3) 6x
nepeMeHHbIX z = 3x%y | 4) 3x2
5. | Eciiu V-5T10 KY0 co 1) 2 OIIK-1.3.1




CTOPOHOM JITHHBI 2 2) 4 OIIK-1.V.1
€IMHMIIBI, TOT A 3) 8

WHTErpaj ff fv dv 4) 16

paBeH

6. | HeoOxomumblii 1) ¥y n?+3 VK-1.3.1
TNIPU3HAK CXOAUMOCTH n=ln3y7
HE BBIMTOJHEH IS psijia 2) Xo ra

oo 5n2
3) Ln-13,23

o  NZ43
4) n=lp34+1

7. | PaccunraiitTe yacTHyIO 1) 2cos(5x + 2y) OIIK-1.3.1
MPOH3BOMHYIO = 2) —2sin(5x +2y) OIIK-1.V.1
FR— 4 3) cos(5x+ 2y)

7 = cos(5x + 2y) 4) (5x + 2)cos(5x + 2y)
8. | Berumcnure nmoBropHsit | 1) 0 VYK-1.3.3
! Y 2) 1
mmmmfd%[ﬂ
o e 3) 0,5
4) 0,1

9. | Haiigure obmacthb 1) [4,0) YK-2.V.1

CXOIUMOCTH 2) (-3,0)
o (x+2)" 3) ('2, 0)
n=1 nz]‘i—l 4) [_1 ,O)

10. | Haiinure 3HaueHMe 1) 5 YK-2.V.1
GyHKINU ABYX 2) 2
HePEMEHHBIX 3) 10
7z=2x-y+15 B Touke A(- | 4) 19
2,1)

11. | HaiiauTe yacTHyIO 1) 2cos(5x+2y) OIIK-1.3.1
MPOH3BOMHYIO = 2) —2cos(5x + 2y) OIK-1.V.1
dyHxImHN i 3) cos(5x +2y)

z = sin(5x + 2y) 4) (5x + 2)cos(5x + 2y)
12. | lana pyHKms 1) 1+ 3x —2x2 VK-1.¥.2
— L3x 2
f(x) = e, rorna 2) 1+ 3x +9x2
nepBbie TpH (OTIHYHBIC 3) 1—3x +09x2
OT HYJIS1) YjieHa 5 5
Pa3JIOKEHHUsI ITOM 4) 1+3x+ox
GYHKIIUH B P
Tennopa B
OKPECTHOCTH TOYKH
xg = 0 umeroT BUA
13. | IloBropHsIit uaTerpan | 1) 0 YK-1.3.3
2) 1 VK-1.¥.2
2 4 -1
J”l dx JS dyj—z dz 3) 05
4) -1

paBeH




14. | HeoOxomuMblin 1) 3= n?+3 OIIK-1.3.1
IPHU3HAK CXOAUMOCTH n= 1"3‘*7 OIIK-1.V.1
HE BBIMOJHEH JUISI psiia 2) L1 s n + ¢
3) Xn- 1m
n?+3
4) Lo 1ns41
15. | Eciu V- 310 KYO €O 1) 27 OIIK-1.3.1
CTOpPOHOU JITUHBI 3 2) 9 OIIK-1.¥.1
€UHUILI, TOI1a 3) 81
uHTerpai | fV dv 4) 16
paBeH
16. | Beruucnure mostopusii | 1) 0,2 YK-1.3.3
I/IHTGI‘paJI 2) 0,3
dx —dy 3) 0,25
j J 4) 0,5
17. | Haiimure o6macThb 1) [0,4) YK-2.V.1
CXOAUMOCTH 2) (0,3)
o (x2)" 3) (0,2)
n=1 nz]’i—l 4) (O, l)
18. | Beruucnure uarerpan | 1) 4,5 YK-1.3.1
1 2 2) 0,75 OIIK-1.V.1
J- dx f xydy 3) 4
° 4)2
19. | YacrHas npousBogHas | 1) 6 OIIK-1.3.1
1o x QyHKIUU ABYX 2) 6xy OIIK-1.V.1
HepeMEHHBIX 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

[TepeyeHr TeM KOHTPOIBHBIX PAOOT MO AUCIUIUIMHE OOYYaIOIIMXCS 3a0YHON (OpPMBI
oOydeHus, mpecTaBiIeHbl B Tabwuie 19.

Ta6mmia 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Meroaunueckue MaTepHuabl, OTIPEIEISIONINE MIPOIIETYPhI OLICHUBAHUA
UH/IMKATOPOB, XapaKTEpU3YIOIIMX dSTanmbl (HOPMUPOBAHHUS KOMIIETCHLMH, COIEpKarcs B
JOKAJIbHBIX HOpMaTuBHBIX akTtax [YAIIL, pernamMeHTUpylOIMX MOPANOK U TPOUEAYPY
IPOBEICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTeCTallMi 00yJaroIuXcs
['VAIL




11. Meroaudeckue yKazaHus Uit 00YJIarOIIUXCs IO OCBOCHUIO TUCITUTLIAHBI

11.1. Meroauyeckue yKazaHus I OOYYarOIIMXCS 10 OCBOCHHIO JICKITMOHHOTO
MaTepuana.

OcHOBHOE Ha3HAY€HHE JIEKIIMOHHOTO MaTepuajga — JIOTUYECKH CTPOHMHOE, CHCTEMHOE,
rIyOOKoe W SCHOE HU3NIOKeHHEe ydeOHoro marepuana. HasHaueHue COBPEMEHHOU JEKIUU B
paMKax IUCHUIUIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(GOpPMALMIO MO TEME, & B OCBOCHUH
dyHIaMEHTAIBHBIX TPOOJIeM JUCHHIUIMHBI, METOJOB HAYYHOTO T[IO3HAHUS, HOBEHIIHX
JOCTHKEHUI HaydyHOW MbIciu. B ydueOHOM mporiecce JeKIusl BBINOIHIET METOO0JOTHYECKYIO,
OpPraHU3aIMOHHYI0 U WHPOPMALMOHHYIO (YHKIMU. JIeKIusl pacKpbIBAaeT MOHATUWHBINA ammapar
KOHKpETHON oO0jacTu 3HaHMs, €€ MpoOJieMbl, JaeT LEIbHOE MPEJCTaBICHHE O AUCLUIUIMHE,
MOKAa3bIBaCT B3aUMOCBSI3b C JPYTUMU AUCIUTUTMHAMMU.

[T1aHupyeMble pe3yibTaThl IPU OCBOEHUHU 00YYaIOUTMMHUCS JIEKIIMOHHOT0 MaTepuaa;

— TIOJIy4YEHHUE COBPEMEHHBIX, LEJOCTHBIX, B3aUMOCBA3AaHHBIX 3HAHHUM, YpPOBEHb
KOTOPBIX ONpPEETAETCS 1EIEBOM YCTAHOBKOM K Ka)KI0H KOHKPETHOM TEME;

— TIOMy4YEHHE OMBITa TBOPUYECKON pabOTHI COBMECTHO C MPEMOIaBaATEIIEM;

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

— TIOSIBJIEHHE HEOOXOAMMOT0 MHTEPECa, HEOOXOIUMOTO IS CAMOCTOSITEIHHOU padOTHI;

— TIOJy4YyeHHE 3HAaHUUW O COBPEMEHHOM YpPOBHE DAa3BUTHUS HAyKH U TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHSI Ha OJIMKaMIINe TObl;

— HAY4YUTHCSI METOAMYECKH 00pabaThiBaTh MaTepwal (BBIACIATH TJIaBHBIE MBICTU U
MOJIOKEHUSI, TMPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HMX B  Pa3IMYHBIX
bopMyTUPOBKax);

— TIONy4YeHHE TOYHOTO OHUMAaHUS BCEX HEOOXOAUMBIX TEPMHHOB U TIOHSTHH.

JIeKuMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpPAllMEl  CIIAiIoB U
UCIIOJIb30BAaHMEM pa3/laTOYHOrO MaTepuaja IpU TPOBENCHUU KOPOTKUX IUCKycCUH 00
O0COOCHHOCTSIX MPUMEHEHHSI OTACTBHBIX TEMATHK 10 JUCIUTIIHHE.

CTpyKTypa npeocTaBieHus JEKIHOHHOTO MaTepuana:

— Ornpeznenennss MaTeEMaTUYECKUX TEPMHUHOB.
—  ®opMynupoBKa TEOPEMBI.

— Jloka3arenbCTBO TEOPEMBI.

— HMmmoctpupyronime npuMepsl.

11.2. Metoauueckue yka3zaHUs ISl OOYYAIOIIUXCS IO MPOXOKIACHHUIO MPAKTHUYECKUX
3aHATUH

[TpakTHdeckoe 3aHSATUE SBISETCS OAHOW M3 OCHOBHBIX (DOpPM OpraHm3aiuu y4eOHOTro
mporiecca, 3aKJIFOYArOIIascs B BEIMOJIHEHUH O0YJArOIIMMUCS TT0]T PYKOBOJICTBOM TIPETIOIaBaTEeIs
KOMIUIEKCa YYEeOHBIX 3aJaHUN C IETbI0 YCBOCHHUS HAyYHO-TEOPETUYECKHMX OCHOB YUeOHOU
JTUCIUTIIMHBI, PUOOPETEHUsI YMEHUI U HaBBIKOB, OIBITA TBOPUYECKOMN JACATEITHHOCTH.

[enbro MPaKTUYECKOTO 3aHITHS sl 00YJAIOIIErocs SBISETCS MPUBUTHE 00YJIAFOIIIUMCS
YMEHHI U HaBBIKOB MPAKTUYECKOU IESITEILHOCTHU 110 U3y4aeMOU NUCIUILINHE.

[Tnaaupyemblie pe3yabTaThl IPU OCBOCHUU 00YUYAIOIUMCS TIPAKTHYECKUX 3aHSATHI:

— 3aKperuieHue, yriayOJjeHue, pacIIMpeHHe W JeTalu3alus 3HAHUK TpH PEIICHUHN
KOHKPETHBIX 3a]1a4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSTEIILHOCTH  MBIIUICHUS,
TBOPYECKON aKTUBHOCTH;

— OBJAJICHHME HOBBIMH METOJAAMH W METOJUKAMH HW3YYCHHS KOHKPETHOM Yy4eOHOM
JMCIIUIUIMHEL,

— BBIpabOTKa CIIOCOOHOCTH JIOTHYECKOTO OCMBICIICHHS TIONYYCHHBIX 3HAHUM IS
BBITIOJTHCHMS 3aTaHHI;



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

@yHKIUY IPAKTUYECKUX 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, CTABSIIME CBOCH ILIEJIBbIO MOyYeHHEe 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 IUCKYCCHH);

- B HE MHTEPAKTUBHOH (opMe (BBINOJIHEHUE YNPAXXKHEHUMH, PELICHHE THUIOBBIX 3aj]ad,
pelIeHNEe CUTYallMOHHBIX 3a/1a4 U IpYyroe).

TpeboBanust K MPOBEACHUIO MPAKTUYCCKUX 3aHATHHA

[IpakTuueckre 3aHATHA HAUYMHAIOTCA C 3allCH B JKypHaJd IpenoJiaBaTels
NPUCYTCTBYIOLIMX CTYACHTOB. 3aTeM OOBSABISACTCA TEMA MPAKTUYECKUX 3aHATHH.

[IpenogaBaTens 4uWTaeT yCIOBUE 33Jayd M MpeasiaraeT CTYJIEHTaM CaMOCTOSITEIbHO
peluTh 33/a4y, MCIOJIb3Ysl 3HAHMS, MOJYYCHHbIE CTYJCHTOM Ha JeKiuu. CTyaeHT, KOTOPbIi
NEePBBIM pEIIni 3a7ady, BbI3bIBAE€TCS K JIOCKe. B ciyyae eciu CTyIeHT HpPaBHIBHO PEIHII
3ajady, OH moisydaeT 5 6aysoB. Ecnu cTyneHT pemaer 3ajady ¢ MOMOUIBIO MpernojaBaTens, TO
nonydaer 4 Oamia. 3aTeM, B KOHIIE CEMECTpa, OLCHKH CTYACHTOB (BKJIIOYas OIICHKY
MOCENIAeMOCTH) TepeBoadATCsl 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. Meroauueckue ykazaHusi Jjsl 0OYy4alOLIMXCS 10 MPOXOKACHUIO CAaMOCTOSITEIbHOM
paboTsl

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

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

B mporiecce BBITTOIHEHUST CaMOCTOSITEIBLHOM padoOTHI, y 0Oydaromerocs (popMUPYETCs
nenecooOpasHoe MIaHUpOBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJISET UM pa3BUBATh YMEHUS
¥ HaBBIKM B YCBOCHHM M CHCTEMATH3allMM NPUOOpETacMbIX 3HAHHIA, OOECIICUYMBACT BBICOKHIA
YPOBEHb YCIEBAEMOCTH B TMEPUOJ OOY4YCHHS, MOMOTaeT TNOJyYUTh HABBIKA TTOBBIIIICHUS
po)eCCHOHAIBHOTO YPOBHSI.

MeToaudyeckumMi ~ MaTepualaMH,  HANPaBISIIONIMMH  CaMOCTOSITENIbHYIO — paboTy
00yJaronuxcs SBISIOTCS:

—  y4eOHO-METOIUYECKUN MaTepHa 1o JUCIHUILINHE;

11.4. Meroauyeckue yKazaHUA I OOYYArONIUXCS TI0 TPOXOXKIEHUIO TEKYIIEro
KOHTPOJIS YCTIEBaeMOCTH.



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

B Teuenme cemectpa B cucreme auctaHumoHHoro oOyudenus ['YAII B dopme
TECTUPOBAHUS TPOBOJATCS JIBE IMPOBEPOYHbIE pabOThl IO PEHICHHI0 3aJady M OJHH
TEOPETUYECKUI ompoc (IepedyeHb BONPOCOB JUIsl TECTOB pa3MelleH B «baHke Bompocos» B
cucreMe AucTaHIMOHHOrO oOyueHuss ['YAII), Ha mNpakTHUECKUX 3aHATUAX MPOBOIATCS
IIPOBEPOUHBIE PabOTHI IO pa3jiesiaM Kypca B MUCbMEHHOW (hopMe, pacCUUTaHHbIE KaK Ha IIeJ0e
3aHsTHE, TaK U Ha €r0 4acTb.

Pe3ynpTaThl TEKyIIEro KOHTPOJS YCIIEBAEMOCTH OyAyT YUHTBIBAThCS NMPH NPOBEICHUU
IPOMEXYTOYHOU aTTecTaluy (IIPU UCIOIB30BAHUN OATbHO-PEHTHHIOBOI CHUCTEMBI OLIEHUBAHMS,
KaXJblii BHJ KOHTpOJIA OLEHHMBAaeTcss B Oangax, M3 KOTOpBIX (DOPMUPYETCS HUTOTrOBBIN
pe3yJbTar).

11.5. Metoau4ueckue yka3zaHUs JJIs OOy4YaIOUIUXCS MO MPOXOKIACHUIO MPOMEKYTOUHON
aTTeCTallUU.

[IpomexyrouHas  arrectanus  OOYyYaIOIIUXCS  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
MpaKTUYECKHUX 3aJ1a4y. DK3aMeH, KaK MPaBUiIo, MPOBOJUTCS B MEPHUO]I IK3aMEHAITMOHHOW CEeCCUU
U 3aBEpIIAeTCsl AaTTEeCTAI[MOHHON OIEHKON «OTIMYHO», «XOPOILIOY», «YyIOBIETBOPUTEIHHO,
«HEYJIOBIETBOPUTEIHLHO.



Jluct BHECEHUSI U3MEHEHUH B pabouyro MporpaMmy AUCHUTUTMHBL

JlaTa BHECEHMS
H3MEHEHHUH 1
JIOTIOJTHEHUH.

Iloamnmce BHECHIETO
W3MEHEHHS

ConaeprxaHue U3MEHEHUH U JOTOTHEHUI
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