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Jluct cornmacoBaHus paboueil mporpaMMbl AUCHUTUINHBI

[Iporpammy cocraBui (a)

JIO11.,K.T1.H., JTOII. ( 21.06.2023 N 1O. TTupoxenko

(OMKHOCTB, Y4. CTETICHB, 3BAaHHE) (moamuck, nara) (vHUIMANTEL, GamMuIns)

[Iporpamma onoOpena Ha 3aceganuu kageapst Ne 1

«21» utons 2023 r, mpotokon Ne 06/2

3aeayrommii kadempoit Ne 1

.y

1.¢.-M.H.,JI0II. 21.06.2023 A.O. CmupHOB

(yd4. cTeneHb, 3BaHUE) (momuch, nara) (MHUIMATBL, haMUINA)

OtsercrBennsiii 3a OI1 BO 15.03.04(01)

22.06.23 H.B. PemeraukoBa

(OMKHOCTB, Y4. CTEIICHB, 3BAaHHE) (moamuck, nara) (vHUIMANTEL, GaMuIns)

3amecTHTeNb qUpEeKTOpa MHCTUTYTA Ne3 1o Meronndeckoit pabote

22.06.23 H.B. PemernukoBa

(OMKHOCTB, Y4. CTETICHB, 3BAaHHE) (moamuck, nara) (vHUIMANTEL, GamMuIns)



AHHOTaUs

Hucrunnmaa «Marematuka. MareMaTHUecKHil aHalu3» BXOJIUT B 00Opa30oBaTEIbHYIO
IporpaMMy BBICIIET0 00pa3oBaHUsl — MPOrpaMMy OakajiaBpuaTa 10 HaIpaBJICHUIO MOJATOTOBKHU/
crenrainbHoctd 15.03.04 «ABTOMaTH3alUsI TEXHOJOTMYECKUX MPOLECCOB M MPOU3BOJCTBY»
HaIPaBJIECHHOCTH «ABTOMATH3aLUsI TEXHOJIOTHYECKUX MTPOLIECCOB U MPOU3BOACTBY. Jucuuminna
peanuzyetcst kadeapoit «Nel».

JlucuurinHa HareleHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIEIYIOIINX KOMITETCHIINNA:

YK-1 «Cnoco0GeH oCymliecTBIsATh MOUCK, KPUTUYSCKUNM aHajdu3 W CUHTE3 WHpopMmaiuu,
MPUMEHATHh CUCTEMHBIN MOAXO/ ISl PEIICHUS] ITOCTABJICHHBIX 3a7au»

VYK-2 «CrnocobOeH ompenensaTb Kpyr 3ajad B paMKaxX IOCTaBJICHHOHW M W BBIOMpaTh
ONTUMAJIFHBIC CIIOCOOBI MX PEIICHUS, UCXOJs U3 NEHCTBYIOIIMX MPABOBBIX HOPM, UMEIOIIMXCS
pECYpPCOB 1 OTpaHUYECHUIN»

OIIK-1 «IIpuMeHATh ecCTeCTBEHHOHAYYHble M OOLICHMHXCHEPHBIC 3HAHUS, METOMIbI
MaTeMaTHUYeCKOIo aHallu3a U MOJIETIUPOBaHUS B POGdECCUOHATBHON JEATENbHOCTI

CopepxaHue  TUCHUIUIMHBI ~ OXBaThIBA€T  KPyr  BONPOCOB,  CBSI3aHHBIX  C
mubdepeHIIMaTbHBIM 1 UHTETPAIbHBIM UCUMCIICHUEM, TEOpHEW MpeAesioB U PSAOB M MX
MPUMEHEHHUEM.

[IpenogaBanue AMCHUIUIMHBI IpeAycMaTpuUBaeT cienyromue ¢GopMbl OpraHu3alHiU
y4eOHOTO Tpolecca: JeKyuu, NpaKmuyeckue 3auAmus, CaMOCMOosAmenvHas paboma
obyuarowe2ocs.

[IporpamMmmoil AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIOIINE BHUIbI KOHTPOJS: TEKYIIUI
KOHTPOJIb YCTIEBAEMOCTH, IIPOMEKYTOUHAS aTTecTaIus B opMe IK3aMeHa.

OO6mrast TpyAOEMKOCTh OCBOCHHS AHMCITUIUIMHBI 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
MHUpE, HayKe ¥ TIPAKTUICCKON JACSITEIHPHOCTH B U30PaHHON CIIEIUATIbHOCTH;

— (opmupoBaHUE Y CTYACHTOB CIOCOOHOCTH M HaBBIKOB (DOPMYIIUPOBATH U PEIIaTh
npodeccroHaNbHBIC 32/1a4M ¢ UCIIOJIb30BAHUEM aliapaTa MaTeMaTHYeCKOTo
aHanu3a/[ucrumianHa BXOIUT B COCTaB 00s13aTeILHOM YacTh 00pa30BaTEIbHON
nporpaMmsl Beiciiero oopasosanus (naiee — OI1 BO).

1.2. TlepeueHb MIaHUPYEMBIX PE3YIHTATOB OOYUCHHS IO AUCITUTUIMHE, COOTHECEHHBIX C
IUTaHUpYeMbIMH pe3ynbTrataMu ocBoeHus: OIT BO.

B pesynbprare m3ydeHUs AUCIUILIMHBI OOYYAIOIIUMCS MOJDKEH 00J1aaTh CISAYIOIUME
KOMIETSHIIMSIMH WM UX YacTsMu. KOMIETeHIINM U HHIUKATOPHI UX JTOCTHXKEHUS TIPUBEICHBI B

Tabymue 1.

Tabmuua 1 — IlepeyeHb KOMIETEHIMNA U MHANKATOPOB MX JOCTHKCHHS

Kareropus (rpymma) Kon u HaumeHoBaHue Kona u HamMeHOBaHWE UHIMKATOPA
KOMIIETCHIINH KOMIIETCHIINH JOCTHXKEHHS] KOMIETEHIIUU
VK-1.3.2 3HaTHL METOAUKU CUCTEMHOI'O
YK-1 Cnocoben MOJIX0/1a JIJIsl PELIEHUS] IOCTaBJIEHHbIX
OCYIIECTBIISATh 3ajgau
nouck, kpurndeckuii | YK-1.V.2 ymeTs ocymiecTBiasTh
aHaJIU3 U CUHTE3 KPUTHYECKHUM aHaIN3 U CUHTE3
YHMBEpCATLHbIC uH(pOopMaIun uH(pOpMaIIH, TOTYYCHHON U3 Pa3HBIX
KOMITETEHIINT p ’ p ’ 1 p
MPUMEHSITh MCTOYHUKOB, JIJISl pEUICHHSI TOCTaBIEHHbIX
CHUCTEMHBIN ITOIXO 3aJ1a4
JUISL pEIICHUS VYK-1.B.2 BnageTs HaBLEIKAMU CUCTEMHOI'O
MOCTaBJICHHBIX 33/1a4 | MOAXO0Ma JJIsl PEIICHHs TOCTABICHHBIX
3ajau
YK-2.3.1 3HaTh BUJIBI PECYPCOB U
OTpaHUYEHUS JJIS PELIeHUS TTOCTAaBICHHBIX
YK-2 Cnocoben P LD
ONPENIEIATh K 3ajtad
P pyr VK-2.V.1 yMeTb NpOBOANTH aHAIIN3
3aJa4 B paMKax o
. MOCTaBIICHHOW 1M U (POPMYIUPOBATH
MOCTaBJICHHOM 11e/n
3aJja4i, KOTOpble HEOOXOUMO PEIIUTD IS
Y BBEIOMPATH
€€ JIOCTUKEHUS
ONTUMAJIbHBIC
YHuBepcanbHbIe VK-2.VY.3 yMeTh BbIABUTAThH
CIOCO0BI UX . .
KOMITETEHIIMH aTbTepHATUBHBIC BAPUAHTHI ICHCTBUM C
peuIeHus1, UCXO/Is U3
N IIEJIBI0 BHIOOPA ONTUMAJIBHBIX CITOCOO0B
JEUCTBYIOLIUX
pelieHus 3a1a4, B TOM YUCIIE C TOMOIIbIO
IIPABOBBIX HOPM,
HMEIOIIIXCS M (ppOBBIX CPEACTB
CCVDCOB I YK-2.B.2 BnaneTs HaBbIKaMU BbIOOpa
peeyb . ONTUMAJILHOTO CIIOCO0a pelIeHus 3a/1a4 C
OTpaHWYCHUN

Y4E€TOM HMEIOIIUXCSl YCIOBUH, PECYPCOB U
OrpaHUYECHUN

O6menpodeccrnoHanbHbIE

OIIK-1 IlpumensaTh
€CTeCTBEHHOHAYYHBIC
U OOIICMH)KEHEPHBIE
3HAHUS, METOBI

OIIK-1.3.1 3HaTh OCHOBHEIC ITOJIOXKCHHUS,
METO/Ibl ¥ 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCIHAIINH, OCHOBEI MATEMAaTHUYECKOIO
aHaJn3a U MOJCITMPOBAHUS

MaTeMaTU4eCKOro OIIK-1.Y.1 ymeTs 1€MOHCTPUPOBATH
KOMITETEHIINH

aHanmu3a u 0a30Bble 3HaHUS B 00JaCTH

MOJIEJIMPOBaHUS B €CTeCTBEHHOHAYYHBIX AUCUUIUINH U

npoeCCUOHATIBHON | UCMOJIb30BAaTh OCHOBHBIE 3aKOHBI B

JESITEIIBHOCTH npodeCcCHOHATLHOMN 1S TebHOCTH;




MPUMEHSATHh METObl MATEMAaTHUUECKOTO
aHaJIM3a U MOJCITUPOBAHUS

OIIK-1.B.1 Bnagets HaBLEIKAMU
HCIOIB30BaHUA 0a30BBIX 3HAHUN B 00J1aCTH
€CTECTBEHHOHAYYHBIX JIUCIUIUINH B
po(hecCHOHANTEHOM IS TEIbHOCTH,
MIPUMEHEHHUS METOJI0OB MAaTEMATHIECKOTO
aHaJIM3a U MOJCITUPOBAHUS

2. Mecro nucuuminHsl B cTpykType OI1
JucuunimHa He Oa3upyeTcss Ha 3HAHUSAX, paHee MPUOOPETEHHBIX CTYIAEHTaMH IpU
U3yYEHHUH B BhICHICH MIKOJIE KAKHUX -TMOO0 TUCIMILUIMH.
3HaHUA, TOJYYECHHbIE IPU HM3YYEHHHM MaTepuana JaHHOW IJUCUUIUIMHBL, MMEIOT Kak
CaMOCTOSITENIbHOE 3HAYEHUE, TAK U UCIIONIB3YIOTCS IPU U3YUYEHUU APYIUX JUCLUILINH!
Marematuka. Teopusi BEpOSATHOCTEN M MaTeMAaTUYECKasi CTATUCTHKA

3. OOBeM U TpyI0EeMKOCTh TUCITUTLIAHBI
Jlanubie 00 oOmieM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BHIOB y4eOHOM
paboTHI 10 AUCHHUIUINHE (M paclpeeNieHUe 3TOH TPYIOEMKOCTH 110 CEMECTPaM) MPEACTABICHBI B
Tadymue 2.

Tabmuna 2 — O6beM U TPYLOEMKOCTh TUCIUIITUHBI

Bl yueGHOM paboTl Beero TpynoemMKoCTb 10 ceMecTpam
Nel No2
1 2 3 4

Oowan mpyooemKocmsp OUCYUNIUHDL, 8/ 288 4/ 144 4/ 144
3E/ (uac)
U3 Hux yacos npakmuyueckoii R0020Mo6KU
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 (pabota) (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

[Tpyooemrxocms, pacnpedenennas Ha Yacvl NPAKMULECKOU NOO20MOBKU He OONIHCHA NPesbIUaAmb
00WY10 MpyooemMKoCcms no 8udy yuebHot pabomul].

4. ConepxaHue JUCITUTUTHHBI
4.1. Pacnpeznenenue TpyI10€MKOCTH TUCHUIUIMHEI MO pa3jenaM v BUAaM 3aHITHIM.
Pazgenpl, TeMBbI TUCITUTIIIUHBI K KX TPYJAOEMKOCTh TPUBECHBI B TAOIUIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh
Jlexmmm | 113 (C3)| JIP KII CPC
(gac) (gac) (gac) (wac) | (wac)

Pazpgensl, TeMBI JUCLUIIIAHBI




Cemectp 1

Paznen 1. Teopust mpenenos 6 8 7
Paznen 2. IuddhepeHnnanbHOe HCUUCITICHUE 12 12 8
Pazgen 3. HTerpanbHoOe UCUKCICHUE 16 12 7
Hroro B cemecTpe 34 34 22

Cemectp 2
Pazgen 4. OyHKIUU HECKONBKUX MEPEMEHHBIX 10 8 7
Paznen 5. KpaTHble 1 KpUBOJIMHEWHBIE HHTETPAIIBI 8 12 8
Pazgen 6. Pspt 16 14 7
Uroro B cemectpe: 34 34 22
Utoro 68 68 0 0 44

IIpakTnueckass MOATOTOBKA 3aKJIOYAETCS B  HEMNOCPEICTBEHHOM  BBIIIOJHEHUH
OoOy4JaloImUMHUC  OMNpEAENCeHHBIX  TPYIOBBIX  (DyHKUMIA,  CBSI3aHHBIX C  Oynyiei
npodeCcCHOHATIBHOMN 1A TETbHOCTBIO.

4.2. CopnepkaHue pa3IesioB U TEM JICKITMOHHBIX 3aHITHI.
Copep:xanne pa3esioB U TeM JICKIIMOHHBIX 3aHITHI MIPUBEACHO B Ta0HIIE 4.

Tabnuna 4 — ConeprkaHue pa3JeNioB U TEM JEKIIMOHHOTO ITUKIIA
Howmep pasnena HasBanue u copeprkanue pa3einoB U TEM JIEKIIMOHHBIX 3aHITHIA

Tema 1.1. OcHOBHBIE 351IeMeHTapHbIE QYHKIIUHA. YHCITOBBIE MHOXKECTBA.
(2uac)
Tema 1.2. Ilpenen pyHKIUU IPU HEOTPAHUICHHOM POCTE apTyMEHTA.

Teopems! o npeaenax. (2 gaca)

Tema 1.3. Ilpenen dynkmuu B Touke. HempepbIBHOCTh. 3aMeuaTenbHBIC
npezaensl (2 gaca)

Tewma 2.1. Onpenenenue npousBogHoil. Ee reomerpuueckuii u
MEeXaHWYeCKUU cMbIci. Tabyuniia mporu3BOHBIX, 4acTh 1. (2 yaca)

Tema 2.2. IlpaBuna quddepenunpoBanusi. [IponsBoaHas Cl0KHOM
¢byHKuMH, Tpou3BoAHas o0paTtHON (pyHKIMU. Tabnuia npou3BOAHBIX,
gacTh 2 (2 yaca).

Tewma 2.3. IIpousBoaHbIE BHICHIMX MOPSAKOB. TeopeMbl 0
muddepenmmpyembix GyHKIMAX. (2 yaca)
Tema 2.4. ITpasuio Jlonutans. ®opmyna Teitnopa. (2 gaca)

Tema 2.5. Iuddepennnan pyakuun neporo nopsaka. JAuddepenimans
BBICIIUX MOPSAKOB. (2 yaca)
Tewma 2.6. ccnenoBanne QyHKIUH C TOMOIIBIO MPOU3BOIHBIX (2 yaca)

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

Tema 3.2. Tabnuma uaTerpaioB. MeTo 1 3aHECEHUS TIO/T 3HAK
3 muddepennmana. MeTon 3aMeHbI IEpEMEHHON WHTErpUpOBaHus (2 Jaca)

Tema 3.3. HTerpupoBanue no yactsiM. MIHTerpupoBanue palmoHaIbHbIX
BBIpaKEeHHI. (2 "aca)
Tema 3.4. IaTerpupoBaHie TPUrOHOMETPUUYECKUX BhIpaskeHHH (2 yaca)




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

Hrrotona- Jletionuna (2 yaca)

Tema 3.6. HTerpan c nepeMeHHbIM BepXHUM IpenenoM. dopmyna

Tema 3.7. HecobcTBeHHBIE MHTETpaITHI (2 Yaca)

Tema 3.8. IIpmoxeHus: onpeneaeHHOTo HHTerpaia (2 yaca)

HenpepriBHOCTS. (2 yaca)

Tema 4.1 @yHKIMSA HECKOIBKUX NepeMEHHBIX. OCHOBHBIE ITOHTHSL.

Tema 4.2. luddepennupoBanre GyHKIIUN HECKOIBKHUX TIEPEMEHHBIX.

4 (Yactubie npousBoaHbie. Iuddepenmuan. [IponzBoanas cnoxxHou

(4 gaca)

¢dbyakurn. YacTHbIC TPOU3BOIHBIC BRICITUX MOpsaKkoB. Dopmyina Teitnopa)

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

Tema 5.1. JIBoiiHoi1 uHTerpan. TpoliHoil nuTerpan (4 yaca)

5 Tema 5.2. Tpoiinoii unrterpan (2 yaca)

Tewma 5.3. KpuBonuHneiitnbie uHTErpaisl. (2 yaca)

Tema 6.1. Hucnosslie psasl. OCHOBHBIE onpeieieHust. Psbl ¢

MOJIOKUTEIBHBIME WieHaMu. [Tpu3naku JlamamGepa u Komm (2 gaca)

npusHak Komm. (2 aca)

Tema 6.2. Heobxoaumsrii nmpusHak. [Ipuznaku cpaBHeHus. HTerpaqbHBIN

Tema 6.3. 3HakonepeMeHHbIE psibl. AOCONTIOTHAS U YCIIOBHASI CXOAMMOCTH
CaoiicTBa abcomoTHO cxoaauuxcs psanaos. [Ipusnak Jleitouuna (2 yaca).

Tema 6.4. dyHkiroHanbHBIE PsAabl. O0IaCTh CXOAUMOCTH. PaBHOMEpHas
cxoaumocTh. CteneHnble psaabpl. MHTEpBan cxoauMocTH (2 yaca)

Tema 6.5. CBolicTBa CXOASIINXCS CTENIEHHBIX PSIOB (2 yaca)

Tema 6.6. Panpr Teitnopa n Makinopena (2 gaca)

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

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

4.3. TlpakTtuueckue (CeMHUHAPCKUE) 3aHATHS

TeMmbl MpakTHYECKUX 3aHATHIA U UX TPYJOEMKOCTb IPUBECHBI B TAOIUIIE 5.

Ta6muma 5 — [IpakTudeckue 3aHsITHS U UX TPYJT0EMKOCTh

3 aux
No
Tpynoem | mpaktuue
No TeMbl MPaKTUYECKUX DopMBbI IPAKTHYECKUX . paznena
. . -KOCTb, CKOIt
/1 3aHATHH 3aHATHH JIUCLIUII-
(qac) MOATOTOB
JINHBI
K, (dac)
Cemectp 1
[Tpenemns
paIMOHATLHBIX
1 BBIPOKCHHI Ha Pemenue 3amau 4 1
OECKOHEYHOCTH U B
TOUKE.
DKBUBaJICHTHEIE
2 OECKOHEYHO MaJIbIE. Pemenue 3amau 4 1
Yucio e.
3 [TpousBoHbBIE. Pemenue 3amau 4 2




[TpaBuina
¢ epeHIMpoBaHUs

[IpousBogHas CIOKHON
byHKIIMN

Pemenue 3amau

Tabmnynoe
MHTErpUPOBAHUE

Pemenue 3amau

Buecenue o 3Hak
muddepernmana

Penrenue 3amau

3aMeHa MepEeMEHHOM.
HHuterpuposanue 1no
4acTsIM

Pemenue 3amau

Hurerpuposanue
PalMOHAIIBHBIX

byHKIMI

Penrenue 3anau

2 ceMecTp

YacTHbIE TPOU3BOIHBIC

Pemenue 3amay 2

10

YacTHbIe IPOU3BOIHBIE
BBICIINX MOPSIAKOB

Pemenue 3amay 2

11

DKcTpeMyM (QyHKITUN
HECKOJIBKHX
EPEMEHHBIX

Pemenue 3amay 4

12

JIBOliHBIE HHTErPAJIBI

Pemenue 3amay 12

13

Psnel ¢
MOJIOKUTEINBHBIMU
uwieHamu. [IpusHaku
Hanamb6epa u Ko

Pemenue 3amay 4

14

Psnrwl ¢
MOJIOKUTEILHBIMU
YJIeHaAMH U
3HAKOTIEPEMECHHBIC
psansl. HeoOxoaumblit
MIPU3HAK U TPU3HAKH
CPaBHEHHSI.

Pemenue 3amay 4

15

CreneHHbI€ PsibI

Pemenue 3amau 4

16

Psanaw1 Teitnopa u
Maksnopena. Psbl

dyphbe.

Permrenne 3agau 2

Bcero: 68

4.4. JlabopaTopHBbIEC 3aHATHSI

Tembl 1a00paTOPHBIX 3aHATHHA U UX TPYJOEMKOCTb ITPUBEACHBI B TaOIUIIE 6.

Ta6mumia 6 — JlabopaTopHbIe 3aHITHS U UX TPYTOEMKOCTh

No
/o

HaunmenoBanme nabopatopHbix paboT

TpynoeMKocTsb,
(gac)

N3 Hux
MPAaKTUYECKOMN
MOATOTOBKH,
(dac)

Ne
pasnena
JIACLIMIT

JIAHBI

Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO

Bcero




4.5. KypcoBoe npoeKkTupoBaHue/ BBIOIHEHUE KYPCOBOW PabOTHI
V4eOHBIM IIJIAaHOM HE MTPEAYCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaroIIuXCs
Buapl camocTosiTennbHON paboOThI M €€ TPYIOEMKOCTh MPUBEICHBI B TaOIHIIC 7.

Tabnuua 7 — Bugsl caMocTosATeNIbHOM PabOTHI U €€ TPYIOEMKOCTh

Bun camocrosiTensHO#M paboThI BICIZZO’ Cemectp 1, yac Cewmectp 2, uac
1 2 3 4
W3ydeHue TeopeTHuecKoro MmaTepuania
10 5 5)
nucturiuasl (TO)
Kypcopoe npoektuposanue (KII, KP)
PacuerHo-Tpaduueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
[ToaroroBka K TeKyIiemMy KOHTPOIIO 14 ; 7
ycneBaemoctu (TKY)
Jowmarraee 3aganue (/3) 10 5 5
KonTponbsabie paboTsl 3a0uHiK0B (KP3)
[ToaroroBka Kk MpOMEKYTOUHOMU 10 5 5
arrectanuu (I1A)
Bcero: 44 22 22

5. Ilepeuensb yueOHO-METOIUIECKOTO 0OECIICUCHHUS
JUISL CAMOCTOSTEILHON PabOThl 00YUYaAIOIIUXCS TT0 AUCITUTUTHHE (MOIYJTIO)

Y4eOHO-METOAMYECKUE MaTepHallbl JJIsi CaMOCTOSTEIbHOW pPabOThl OO0YYArOMIMXCsl YKa3aHBI B
ma. 7-11.

6. IlepeueHb meyaTHBIX U AIEKTPOHHBIX YUEOHBIX U3TAHUIN
[lepedyeHb nevaTHBIX U SJEKTPOHHBIX y4eOHBIX M31aHUI MpHUBeIeH B TaOIuUIIEe 8.
Tab6muia 8— IlepeueHb MeYaTHBIX W AIEKTPOHHBIX YICOHBIX U3aHUN

Mudp/ bubnuorpaduyeckas ccpiika Konunuectso
URL agpec 9K3EMILIAPOB B
o6ubnuoTexe
(kpome
AIIEKTPOHHBIX
9K3EMILISPOB)
517 [Muckynos 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. JluddepennumansHoe u 145
134 UHTETpaJIbHOE HCUHCIIeHUE: yueOHoe ocodue. T. 2 /
H. C. ITuckynos. - U3na. crep. - M.: UnTterpan-IIpecc,
1998. - 544 c.
517 [TuckynoB H. C. Iuddepennmanbroe u 237
1134 UHTETpaibHOE ncuncieHus: B 2 T.: yuebHoe nmocobue
IJ1s1 cTyAeHToB BTy30B M.: MuTerpan-Ilpecc, 2004 -
- 2004. - 415 c.




517 bepman, I'. H. CoopHuk 3a1a4 1mo Kypcy 165
Bb50 MaTeMaTHYECKOTO aHanu3a: yaeoHoe mocooue / I'. H.
bepman. - 22-¢ u3n., mepepad. - CII06.: [Ipodeccus,
2005. - 432 c.
517 Bricmas matemartuka. Pser: yaeonoe mocoodue / 1O. 167
I'96 A. I'yeman, C. I1. [TombrTkusn, A. O. CMmupHOB; C.-
[Terep6. roc. yH-T a3pOKOCM. MPUOOPOCTPOCHHS. -
CIIo. : U3g-Bo I'YAIL 2015. - 77 c.
https://e.lanbook. | ®uxrtenronsr I'.M. OCHOBBI MATEMATHYECKOTO OBC Jlasp
com/book/65055 | ananmu3a. B 2-x T1. Tom 1-b1i1 - Cankt-IletepOypr:
Jlann, 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. | CoopHuKk 3a1ay MO MaTeMaTHYECKOMY aHaIu3y. Tom ObC Jlanb
com/book/2226 | 1. IIpenen. HempepsiBHOCTD. I dhepeHiupyemMocTsb
/ L. KynpsiBues [u ap.]. - MockBa : ®u3Martiur,
2010. — 496 c.
COopHUK 3a/1a4 IO MAaTEMaTHIECKOMY aHaN3y. Tom ObC Jlanp
https://e.lanbook. | 2. UuTerpansl. Psapr: yue6. mocoodue / JI.JI.
com/book/2227 | Kyapssues [u ap.]. - Mocksa : ®usmariur, 2009. -
504 c.
http://e.lanbook.c | Banguua K.B. Marematnueckuii ananus. / K.B. OBC Jlanp
om/book/74580 | Banaun, B.H. banuieikos, A.B. Pykocyes. - M.:
®JIMHTA, 2015. — 361 c.
http://e.lanbook.c | bepmanT A.®. KpaTkuii Kypc MaTeMaTHYECKOTO ObC Jlanp
om/book/2660 | ananuza./ A.®. bepmant, U.I'. ApamanoBuu. - CII0.:
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. Marematuyeckuii aHau3 B 3a7a4ax U OBC Jlanb
om/book/2377 | ynpaxuenusx. / C.B. 3n06una, JI.H. I[Tocumenbckas.
- M. : ®u3marnut, 2009. - 360 c.
https://e.lanbook. | Bypkosa E. B. MaremaTtnueckuii ananus. / E. B. ObC Jlanb
com/book/147557 | bypkosa, O. A. lllymepuna. - Kpacnosipck: Cu6l'y
nM. akagemuka M. @. Pemetnéna, 2018. - 128 c.
7. TlepedeHs 3J€KTPOHHBIX 0OPA30BATEIBHBIX PECYPCOB
UH()OPMAIIMOHHO-TEICKOMMYHHUKAITMOHHO! ceTr «VHTepHEeT»
IepeueHn SIICKTPOHHBIX 00pa3oBaTeIbHBIX pecypcoB UH()OPMAIIMOHHO-
TEICKOMMYHHUKAIIMOHHOW ceTn  «MHTepHeT», HEOOXOAUMBIX [UIi OCBOCHHUS JUCIUTUIMHBI

npuBezieH B Tabnuue 9.
Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATENBHBIX PECypcoB HWHOOPMAIMOHHO-
TEJICKOMMYHUKAILMOHHOU ceTh «HTepHET»

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

http://e.lanbook.com/view

HaunmenoBanue

OO6mmepoccuiickuii MaTeMaTHIECKUN TTOPTAIT
Maremaruueckuii popym Math Help Planet
OBC «Jlanby»



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

8. Ilepeuenb HHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeduenr mporpaMMHOTO OOECIIEUEHHUS, HCIOIB3YEMOTr0 IPU OCYIIECTBICHUHN
00pa3oBaTeNLHOTO MpoIiecca M0 AUCIUITUHE.
[TepedyeHs UCIOIB3yeMOTro MPOrPaMMHOTO O0ecTiedeHus TIpeacTaBieH B Tabmutie 10.

Ta6muua 10- Ilepedens nporpaMMHOTo 00eCTIeYeHHS
Ne /i HanmenoBanmue
Microsoft Windows
Microsoft Office
MathType
Wolfram Mathematica

Ao e

8.2. Ilepeuenn MH(POPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMBIX pu
OCYIIECTBJICHUH 00pa30BaTEILHOTO MpoIiecca M0 AUCIUIIIHHE

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

Tabmuua 11- Ilepeyens HHPOPMALMOHHO-CITPABOYHBIX CUCTEM

Ne /1 HaumenoBanue

9BbC «Jlaup»

9. MarepuanbHO-TeXHUYECKast O0aza
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOM Il  OCYILECTBIICHUS
00pa3oBaTeNLHOTO MpoIiecca M0 AUCIUILTNHE, IPeACcTaBIcH B Tabumel?2.

Tabnuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKOH 0a3bl

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

1 | JleknmonHas ayiuTopus

Aynurtopust Uil IPaKTUYECKUX 3aHITHH

10. Onenounsble cpencTBa A NPOBEIEHUS IPOMEXKYTOUHOHN aTTecTalluu
10.1. CoctaB OIICHOYHBIX CPEICTBAJS MPOBEACHUS IPOMEKYTOYHON aTTECTAlluU
00ydJaronuxcs Mo IMCIUILIMHE TpUBeeH B Tadmmie 13.
Ta6muua 13 — CocTaB OLEHOYHBIX CPEACTB ISl IPOBEICHHS TPOMEKYTOUHOM aTTeCTalluu

Bug npomexxyTouHOM arTecTanuu [lepeueHb OIIEHOYHBIX CPEJICTB
Ok3aMeH Cnucok BOIpoCoB K SK3aMEHY;
TecThl.

10.2. B xauecTBe KpUTEpHUEB OIEHKH YPOBHSI CGHOPMHPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIINH 00YydJaloUMMHCA NPUMEHsAETCsl 5-0ajuibHas MIKajla OLEHKU C(HOPMUPOBAHHOCTH
KOMITETECHIINH, KOTOpas MpuBeneHa B Tabnuie 14. B TedeHne ceMecTtpa MOXKET MCIOJIb30BATHCS
100-0annpHast ~ mKama  MOAYJIBHO-PEUTHMHTOBOW  CHCTEMBI ~ YHUBEpCUTETa,  IpaBHia
UCIIOJIb30BAaHUsI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOUIUM JIOKAIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Ta6mmma 14 —Kpurepun orieHkn ypoBHs ChOPMUPOBAHHOCTH KOMITETCHITUMA

OrleHKa KOMITETEHITUH

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITETCHITUIA

5-0ayutpHas mKama




Or1eHKa KOMITETEHITUHN

XapakTeprcTUKa c(hOPMUPOBAHHBIX KOMIIETEHLIA
5-0aiupHad mKaia PaKIEp bop

— oOyyaronuiicss TJIyOOKO U BCECTOPOHHE YCBOMJI IPOTPaMMHBIN
MaTepua;

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

— ONUPAsACh HA 3HAHUS OCHOBHOM W JIONOJHHUTEIBHON JHMTEPaTypH,
TECHO IMPHBS3BIBAECT YCBOCHHBIC HAYYHBIE MOJIOKEHHSI C MTPAKTUYECKON
JIeATEIbHOCTHIO HAIPaBIICHHUS;

— yMeJI0 0OOCHOBBIBACT U APTyMEHTHPYET BBIABUTaEMbIC UM HJICH;

— JIeJIaeT BBIBOJBI U 0000IIECHMS;

— cBOOOIHO BJIAJICET CHCTEMOM CIEIUATM3HUPOBAHHBIX MOHSITHH.

«OTJIIMYHO»
(Ga4YTCHO»

— 00y4arouuiicst TREpI0 YCBOMJI IPOTPaMMHBINA MaTepHuall, TPaMOTHO U
M0 CYIIECTBY H3JaraeT €ro, ONHUpPasCh HAa 3HAHUS OCHOBHOWU
JIUTEPaTypHI;

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEN;

— YBSI3BIBAET YCBOCHHBIE 3HAHUSI C MPAKTUUYECKOM JESITEIbHOCThIO
HaIpaBJICHUS;

— apryMEHTUPYET HAYYHBIE TOJIOKEHHUS;

— JIeJIaeT BBIBOJBI U 0000IIECHMS;

— BJIQJICET CUCTEMOM CNEIUATU3UPOBAHHBIX MOHSITHH.

(XOPOLIO»
(Ga4uTCHO»

— oOyyJaronuiicss yCBOWJI TOJIBKO OCHOBHOW IPOTPaMMHBIA MaTepua,
10 CYIIECTBY HM3JaraeT €ro, OMMpasch Ha 3HAHUS TOJBKO OCHOBHOH
JUTEPATYPHL;

— JIOIyCKaeT HeCYIIECTBEHHBIE OMIMOKN U HETOYHOCTH;

— HCTBITHIBACT 3aTPYIHEHHUS B NPAKTHYECKOM NPUMEHEHHH 3HAHHN
HarpaBJICHUS;

— cnab0 apryMeHTUPYeT Hay4YHbIE MTOJIOKEHUS;

— 3aTpyaHsieTcs B GOpMYIMPOBAHUN BBIBOJOB M 0000IICHMIA;

— YaCTHUYHO BIIAICET CUCTEMOH CIICIMATH3UPOBAHHBIX TOHATHH.

«yZIOBJIETBOPUTEITHHOY
«BaYTCHO»

— oOyyJaronuiicss HE YCBOWJI 3HAYUTEIBHOM YacTH MPOrPaMMHOTO
MaTepuana;

— JIOIYCKaeT  CYIIECTBEHHbIE  OMMOKM W  HETOYHOCTH  TIpU
paccMoTpeHuH npo0sieM B KOHKPETHOM HaIlpaBJICHUH;

— UCTIBITHIBAET TPYAHOCTH B PAKTUYECKOM MPUMEHEHUU 3HAHUII;

— HE MOXET apryMEHTHPOBAaTh HAYUHBIE ITOJOKEHUS;

— He (OpMYIHPYET BBIBOJAOB U 0000IICHHIA.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aU4TCHO»

10.3. TunoBble KOHTPOJIbHBIC 33aHUS WIIK MHBIE MAaTEPUAIIBI.
Bomnpocs! (3agaun) 11 s5K3aMeHa rpecTaBieHsl B Tadnuue 15.

Tabmuna 15 — Borpocs! (3agaun) 1S 9K3aMeHa

No Kon
[Tepedenn BOmpocoB (3a1a4) T IK3aMeHa
/o WHIUKATOpa
Cemectp Nel
1. | Ilpenen ¢pynkiuu. Beraucnenne npeaenos. YK-1.¥.2
3x%-5x-2

1. Bpruucnuts npegen lim ——
x—on X=+2Zx—8

. 2x%-4x—6
2. Bprumcnuts npezen lim ————
x—3 2Xx*—T7x+3

. 3x%-4x—4
3. Bsraucnuts npegen lim ———
x—oo 2X=—3x—2

. —x%+xté
4. Beraucnuts npeaen lim ————
x—3 2X°—5x—-3




. x%-2x%-x+2
5. Bprumcnuts npenen lim —————
x—oo 3X°—TXt+2

. 2xT+5x+2

6. Bprumcnuts npegen lim ———

x——2 —X“+2x+8
. xX3+2x2-T7x+4
7. Beraucnuts npegen lim ————
x—oo ZX“+5x—12

. 3x%-5x-2

8. Berauciuts npegen lim———
Xx—2 X“+2x-8

. x¥—6x249x—4

9. Bemuucnuts npexen lim ————
K00 X“—7x+12

. 3x%-dx—4
10. Boruncnuts npenen lim ———
x—2 2X°—3x-2

Kakue u3 npeacTaBieHHbIX HUXKE MTPEIEIOB MOTYT OBbITh BBIYMCIICHBI
METOOM JIeIeHUs Ha OOJIBIIYIO CTETIEHb IEPEMEHHBIX ?

a) lim2X=>
x—0 XZ+2X

. 2x%-4x—6
b) 11n12—
x—3 2K —Tx+3

¢) lim 3x2-4x-4
x—+oo 2x2-3x-2

2
. —-xXx“+x+6
d) llnlzi

x—3 2X“—5x-3

e) lim x3-2x2-x42
x—oo 3x%2-Tx+2

VK-1.B.2

Kaxkas yHkius Ha3pIBaeTCsI HEMPEPHIBHOM B TOUKE Xo?

OIIK-1.3.1

YeMy paBHA CyMMa KOHEYHOT'O YMClIa OECKOHEYHO MaJIbIX (PYHKIIU?

OIIK-1.3.1

Teno aBuxkercs mo 3akony S(t) =5t° +1. Uemy pasHa ckopocTs V(t) B

MOMEHT BpeMeHH t =17 3anumuTe HOMep BEpHOTO OTBETA.

1)
2)
3)
4)

6
4
10
15

OIIK-1.3.1
OIIK-1.V.1

1)
2)

BBIYMCINTE TIPOU3BOAHYIO PYHKIMH V = X2 + 4%

Bepno nu yrBepxkaenue: «lIponzBoaHas CyMMbI ABYX
muddepeHnrpyemMbix QyHKITUN paBHA CyMME MPOU3BOIHBIX 3TUX
¢bynkuuity. OTBET apryMeHTHpYHTE.

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




1) BerumncauTe MPOM3BOAHYI0 QYHKINH y = x2 - 4% YK-1.B.2
OIIK-1.V.1

2) Bepno mu yrBepxaenue: «IIpon3BoaHas poOU3BEACHHS IBYX

muddepeHpyemMbIx yHKIUI paBHA TPOU3BEICHUIO TPOU3BOIHBIX

3TuX QyHKIUNE». OTBET apryMEeHTUPYHUTE.

Haiinute popmyiny ¢ ommbOkoil. ApryMeHTHpPYWTE CBOM OTBET. OIIK-1.V.1

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

2. (U()Ev(X))'=u"(X)xVv'(x)

3. (U()-v(x))=u'(x)-+V'(x)

(II{_‘X']')'H _u Tx) v(x)—1e(x) v (x)
vix) v2(x)

[TpaBuna nuddepennuponanus. [IponsBoaHas CioxHOU QYHKIHH. YK-2.V.1
3amanue 1. VK-2.V.3

1) Haiigure npon3BoiHY0 (QyHKIHH

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

3amaunue 2.

1) Haiinute mpou3BoHYyIO QyHKIIMH
y = 5 cos(5 + 2x) * In(5x — 2)

2) HazoBute kakoe-mu60 nudpoBoe CPeaCcTBO, TPUMEHUMOE IS
peuieHus qaHHou 3anaun. OO60CHYITE BaIll BEIOOP.

3amanue 3.

1) Haiimute npon3BoaHY0 QYHKIIUH
_ —6tg(7 + 4x)
- In(7x—4)

2) HazoBuTe kakoe-mu60 nudpoBoe CPeaCcTBO, TPUMEHUMOE IS
peuieHus qanHou 3anaun. OO60CHYITE BaIll BEIOOP.

3amanue 4.
1) HaiiguTe npou3BoiHY0 (QyHKIHH
y = \;'2 — 6sin(7 + 4x)
2) HazoBute kakoe-nmu6o nudpoBoe CpeacTBO, MPUMEHIUMOE st
pereHust gaHHOM 3aaaun. OGOCHYWTE Balll BHIOOP.

3amanue 5.
1) Haiinure npon3BoaHy0 GyHKIIHMH




y =5 cos(3 + 4x) + log,(3x — 4)
2) HazoBute kakoe-nmu6o nudpoBoe CpeacTBO, MPUMEHIUMOE /s
pereHust faHHOM 3aaaun. OGOCHYWTE Balll BHIOOP.

10.

[IpoBepbTe ABIIAETCS U BBIPAKEHUE

1
N + (—24)cos(7 + 4x)

IIPOU3BOHON (PYHKIMU y = \«f 2 — 6sin(7 + 4x) ? OtBer oboOCHYNTE.

OIIK-1.B.1

11.

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

OIIK-1.V.1

12.

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

3aaua MOKeT OBITh pelieHa qByms criocobamu. O0ocHyTEe 00a
criocoba pereHusl.

OIIK-1.B.1

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 M1y KPHBBIMH?

VK-1.3.3

14.

[TycTh monokeHue TOUKM npu € ABMKEHUH 3a1aéres Gynkiumenn S=S(t),
rae t — Bpems. Uemy paBHa CKOpOCTh TOUKHM? BrIummTe HoMep BEpPHOIO
YTBEPKICHHUSL.

a) CKopocTh TOYKH paBHA NMPOU3BOAHOI PyHKImn S(t)

a) CKOpOCTb TOYKH paBHA BTOPO# MPpou3BoaHOMN pyHKIMH S(t)

b) Ckopocts Touku paBHa auddepenimany Gyakumn S(t)

OIIK-1.3.1

15.

[Tycts Gyuknus y = f(x) 3agana Ha uatepsaie (a, b). HasoBute ycnosue
yoObiBanus pyHkiuu y = f(x) Ha uaTepBate (a, b).

YK-1.3.3

16.

[Mycts Gynknus y = f(x) 3agana Ha untepaie (a, b). HazoBute yciosue
BBINYKJIOCTH BBepX QyHKIMHK y = f(X) Ha mHTEpBaje (a, b).

VK-1.3.3

17.

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

YK-1.3.3

18.

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

(a, b).

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

VK-2.B.2

19.

Kakas npsiMast TMHHS Ha3bIBAETCSl aCUMITOTON rpaduka GyHKITUN

y=f(x)?

VK-1.3.3




20. | BepHo nu, 9TO BBIpaKEHHE OIIK-1.B.1
St 2y + 2 +5
4 X 3 X 5 Xz
Spnsercs pemnennem [ (5x3 — 2x? +Vx3)dx ? Otser 060cHYiiTe.
[TpuBenure aBa cocoba pereHusl.
21. 1. Bpluncnuth HEONpPEAEIEHHBIN HHTETPAL: YK-1.V.2
YK-2.V.1
[(5}:3 —2x% 4+ {/x3)dx
2. BbIYHCIUTH HEOTpeeNEHHBIA HHTErpall:
1
22 3 _
[(u‘x + 3x 5+ x3)dx
3. BwruuciauTs HeompeneaEHHBIN HHTETPAT:
J’ (x2 ++/x )d
——)dx
Vx
4. BpUucIuTh HEONPEACIEHHBIN HHTETPAT:
4 _4/.3
X X
[ (T)dx
5. BbrancauTs HeonpenenEHHbIN UHTErpa:
fcos(élx — 7)dx
22. | MeToabsl MHTErPUPOBAHUS: METOJT BHECEHUS 1O 3HaK Auddepennuana | YK-2.B.2
Y METO/]I 3aMEHbI IEPEMEHHON MHTETPUPOBAHMUSI. YK-1.V.2

1. BeiOepure MeTO MHTETPUPOBAHUS U BBIUUCIUTE HHTETPAIL.
YKaxkuTe Kakold METOJ UHTETPUPOBAHNS IIPUMEHSUIIN:

2xdx
vx2+3

2. Bribepurte MeTO MHTETPUPOBAHUS M BHIUUCIUTE UHTETPAJL.
YKaxuTe Kakoll METOJ HHTErPUPOBAHUS IPUMEHSIIN

f dxdx
x*+1

3. BriOepute MeTO MHTETPUPOBAHUS U BBIYUCIUTE UHTETPAJL.
VYKaxuTe Kakoll METOJ HHTErPUPOBAHUS PUMEHSIIN :

fxsin(xz + 3)dx

4. BbiOepuTe METOA HHTETPUPOBAHUS U BBIYUCIUTE UHTErpall.
VYKakuTe Kakoi METOJ UHTETPUPOBAHNS IIPUMEHSUIIN:




J‘ dx
Vxcos?(v/x)

5. BeiOepure MeTO UHTETPUPOBAHUS U BBIUUCINTE UHTETPAIL.
YKakuTe Kakoi METOJ UHTETPUPOBAHNS IIPUMEHSUIIN:

Frea

23. | 3anmanue 1. VK-2.V.1
YK-2.V.3
1) BbIUUCINTD, IPUMEHUB METO/I HHTCTPUPOBAHUS 110 YACTSIM:
f x = cosxdx
2) HazoBure kakoe-mub0 1U(POBOE CPENCTBO, NPUMEHUMOE s
pereHust gaHHOM 3aaaun. OGOCHYWTE Balll BHIOOP.
3amanue 2.
1) BbryrcnuTh, MPUMEHUB METO]] HHTETPUPOBAHHUS 110 YACTSIM:
J(x + 1e*dx
2) HasoBure kakoe-n1100 1HU(POBOE CPEACTBO, MPUMEHUMOE ISt
perieHust gaHHOM 3aaaun. OGOCHYWTE Balll BHIOOP.
3amanue 3.
1) BeraucnuTh, MpUMEHUB METOJ MHTETPUPOBAHHUS 110 YACTSIM:
[ x In xdx
2) HasoBure Kakoe-au00 mH(PPOBOE CPEACTBO, MPUMEHUMOE IS
pemeHust naHHoi 3anaun. OOOCHyiiTe Ball BBIOOP.
3amanue 4.
1) BeIuncIuTh, MPUMEHUB METOJI MHTETPUPOBAHUS 10 YaCTSIM:
x? * sinxdx
2) HasoBure kakoe-n100 1HU(POBOE CPEACTBO, MPUMEHUMOE ISt
pereHust faHHOM 3aaaun. OGOCHYWUTE Balll BHIOOP.
24. | 3amanue 1. VK-2.V.3

1) Beruucnute onpeaeacHHbI HHTETPa:

2

[

0

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

3amanue 2.




1) Beruucnute onpeaeacHHbIN HHTETPpa:

1

[ 2dx

0

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

3amanue 3.

1) Beruucnute onpeaeacHHbI HHTETPa:

3

[ xdx

2

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

3amanue 4.

1) Beruucnute onpeaeacHHbI HHTETPa:

0
J-x3a'x
1

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

3amanue 5.

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

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

25.

1. TIpounTerpupyiiTe TPUrOHOMETPHUECKYIO (DYHKIHIO

T
/2

f cosx dx

T
|'ll6

VK-2.V.3




2. TlpouwHTErpupyiiTe TPUrOHOMETPUUECKYIO (DYHKITHIO

f cosx dx
0

3. TlpouHTerpupyite TPUTOHOMETPUUECKYIO (PYHKIIUIO

T
/4

cos2x dx

T2

4. TlpowHTErpupyiTe TPUrOHOMETPUUECKYIO (PYHKIIUIO

T

J sinx dx

0

5. TlpouHTerpupyite TPUrOHOMETPUUECKYIO (PYHKIIUIO

T

f sinx dx

T
."12

Cemectp Ne2
26. | Kakas ¢ynkuus z = f(x;y) Ha3bpIBaeTCs HEMPEPHIBHOW B TOUKE VYK-1.3.3
My (x0; ¥0)?
27. | Kakas u3 dopmyn cootBercTByeT auddeperimany GyHkuun y=e°<? VK-2.3.1
a) dy=2eZ*dx
b) dy=e?*dx
c) dy=2e*dx
28. | YacTHbIC MPOU3BOIHBIC VYK-1.V.2
9z OIK-1.Y.1

o dz
1. Haiigure yacTHbIE IPOU3BOIHBIC P ay byHKITIN
x

B sin(3 4+ 8x — 7y)
- 2 _ x3},?

Z

dz

o dz
2. Haiinure yacTHBIC MPOU3BOIHBIE o % byHKIII

_ sin(3 + 2x — 5y)
- 2 _ xet},?

Z

dz Oz

3. Haiinure yacTHBIC MPOU3BOIHBIE o oy byHKIIH




_sin(1+ 4x—3y)

Z

3+ x2y7
o dz dz
4. Haiinute yacTHBIC MPOU3BOIHBIE ey % byHKIUHA
sin(7 4+ 4x — 7y)
z pry
3 — 13}’6

dz

a
"— byHKIIUN

5. Haiinure yacTHbIE MPOU3BOIHBIE 3 3y
x

_ sin(5+ 8x — 5y)

3 — xet},e

Z

29. | Brimucatp ycioBue pu KOTOPOM BBIPAXKEHUE YK-1.B.2
P(x,y,z)dx + Q(X,y,z)dy+R(x,y,z)dz
npeCTaBiIsieT co0oi quddepeHnnan HeKoTopoi GyHKIuu U(X,Y,z).
30. | Kakas Touka Ha3pIBaeTcsl TOUKONW MakcuMyMa GyHKuuu z = f(x; y)? OIIK-1.3.1
31. 1. HaiiTi npou3BoaHyI0 QyHKIUN YK-2.V.1
OIIK-1.V.1
flx,y) = (8+5x% + 2y* — 7x®y*)? B Touke K(1,1) no
HaIpaBJIEHUIO K Touke M (2, 6)
2. Haiitu mpousBoiHyIO QYHKITUH
flx,y) =(7—x*+2y"? —x"1y*)? B Touke K(1,1) no
HaIpaBJIEHUIO K Touke M (4, 3)
3. Haiitu mpousBoHyt0 QyHKITMH
flx,y) =(7—2x3+ 2y~3 —x3y™1)? B Touxe K(1,1) mo
HarpaBJIeHUIO K Touke M (5, 2)
4. HaiiTi npon3BOaAHYIO (PYHKITHIO
flx,v) = (11— 2x3+ 2y — x8y™2)? B Touke K(1,1) o
HaIpaBJICHUIO K Touke M (5, 6)
5. Haiitu npousBoHyt0 QyHKITMH
flx,v) = (5+ 4x 1 — 2y® — 2x3y*)? B Touxe K(1,1) o
HaIIPABJICHUIO K Touke M (2, 3)
32. | ChopmynupyiiTe HECOOXOIUMOE YCIOBUE IKCTPEMyMa YK-1.3.3
muddepenimpyemoit QyHKIHMU IBYX MepeMeHHbIX z = f(x; ).
33. | Teno pacnoiokeHO Hall 3aMKHYTOM obnacThio D, nexameit B iockoctr | YK-1.3.3
X0y, Te0 OrpaHuYeHHOr0 CBEPXY HenpepbiBHON Gynkuuei f(X , y). OIlK-1.3.1




3anumute GopMyiy, 0 KOTOPOH MOKHO BBIYHCIUTH 00bEM JaHHOTO
Tena.

34.

3ananue 1.
1) BeuuciuTh ABYKpaTHBIN (IIOBTOPHBIN) HHTETPA

3 X

f dx (3 —4x + 7y + 2xy)dy
0 —2x

2) HazoBute kakoe-mu60 nudpoBoe CPeaCTBO, MPUMEHUMOE IS

peuieHus qaHHou 3anaun. OO60CHYITE BaIll BHIOOP.

3ananue 2.
1) OGnacte D orpaHu4eHa JUHUSIMH

y=2x+3un y=x%—6x+15.

[TepeiiTu ot MBOMHOTO MHTErpaja mo oomactu D k ABykpaTHOMY
(IOBTOpPHOMY) UHTETpAly U PACCTaBUTh MIPENAEIBI
MHTETPUPOBAHHUS B HHTErpanax |[ o f . y)dxdy =

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

3ananue 3.
1) BbIuuCIUTh IBYKPATHBIN (TIOBTOPHBIN) HHTETpa

3 2x

[ dx (3 —2x4+ 7y + 6xy)dy

0 —-x

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

3ananue 4.
1) OGnactp D orpaHUuYeHA JIUHUSIMA

y=x+2uny=—x>+9x —13.

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

f £ (G, y)dxdy =
(D)

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

3amanue 5.
1) BbIuuCIUTh IBYKPATHBIN (TIOBTOPHBIIN) HHTETPa
3 4x
f dx (3 —2x 4+ 3y + 3xy)dy
0 x

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

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

35.

Beinuimmre HoMep Mo KOTOPBIM PACIIONIOKEH P, s KOTOPOro He
BBINOJIHAETCS] HEOOXOJMMBIN MPU3HAK CXOJUMOCTH?

VYK-1.3.1




36.

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

b) npaswio Jlonurans
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 psja?

VK-2.V.1

39.

OOmuit uneH psaga u, CTPEeMHUTCS K HYNO. Jl0cTaTOYHO U 3TOTO s
TOTO, YTOOBI YTBEPKAATh, UTO TAHHBINA P CXOAUTCS?

VK-1.B.2

40.

z
oo 5n
n=13nz_3
HccnenoBath maHHBIN P HA CXOAUMOCTh. BriOepuTe MeTo
HCCIICAOBAHUS N3 CIIMCKA:

a) HHTrerpanbHblii IPU3HAK CXOAUMOCTH
b) Heo0xoaumslii MPpU3HAK CXOAMMOCTH
c) Ilpusnak Kommu

d) Tlpusnak /lamambepa

VYK-1.B.2

41.

(1n-5)27"

1. UccraemoBaTh CXOIHUMOCTB Psiia -
1 ) PAa Yoy o

(4n—3)°3"

2. HccnenoBaTh CXOAUMOCTD psijia 2,y G
n

(1n-3)27"

3. HccnenoBaTb CXOAUMOCTD psijia 2o, na)e
n

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




o (4n-3)"

4. HccnenoBaTh CXOAUMOCTD PAfa Yo, "

o (1n+3)4"

5. HccmemoBars CXOOQUMOCTE psAda > , ————
A A PAA E"_1{1n+4}5“

42. |1y 1 o (An-5)27 YK-2.B.2
CCIIEZIOBATh CXOJUMOCTD psijia ), ——————
) PR 2=t (5nr2)3" OIIK-1.B.1
2) Kakoii npusHak Bel ucnosb3obanu. O00CHYHTE CBOit BHIOOD.
43, w [(4n-5)" OIIK-1.B.1
1) HccrnenoBaTh CXOMMMOCTB Psifia Yo, DR
2) Kakoii npusHak Bel ncrnonb3oBanu. O00CHYHTE CBOI BBIOOD.
1n+3)4" -
44. 11) MccnenoBats cxoauMocTs psiia E;“zlg YK-2.Y.3
(1n+4)s™ YK-1.V.2
2) H YK-2.V.1
a30BHUTE Kakoe-1n00 1udpoBoe CPeCTBO, MPUMEHHUMOE IS
peuieHus qaHHou 3anaun. OO60CHYIiTE BaIll BHIOOP.
45. | Tlycts naH 3HAKOYCPEIYIOMMNCS PN 2o, Uy,. Ecmm pan, OIIK-1.3.1
COCTaBJICHHBIN M3 a0COIIOTHBIX BEIMYHH |Un|, CXOAUTCS, TO YTO MOXKHO
CKazaTh 0 3HaKouepenyromemcs psgae? Beioepure BEpHBIN OTBET.
a) Psan cxomures
b) Psix pacxomurcs
C) Psax cxomurcst abOCOTIOTHO
46. | Ecnu aGcomoTHRIC BETUYHHBI YWICHOB 3HAKOUEPEIYIOIIETOCs Psaa OIIK-1.3.1
2i_, U, YOBIBAIOT M OOIIUH YiIeH psla CTPEMUTCS K HYIIIO, TO YTO
MOJKHO CKa3aTh O CXOIUMOCTH psifa? BeiOepuTe BEpHBI OTBET.
a) Psaa cxoaures
b) Psx pacxomurcs
C) Psan cxomures abCOMIOTHO
47. 1. HaiiTi 061acTh CXOAUMOCTH psifa YK-1.V.2
= YK-2.3.1

Zx” =14+x+x* 4 F x4

n=0

2. Haiitu paguyc cXoauMoCTH psiaa

(=]

Z(Zx)” =1+ 2x +4x% 4+ 2"x" + -0

n=0

3. HaiiTu paanyc cXoauMOCTH psiia




(SI)H =1+ 5x +25x2 Lo BT L
n=0

4. Haiitu paguyc CXOOUMOCTH psijia
(=]

(=D)"(3x)" 3x  (3x)? (=1)"(3x)"
Z nt1 Lzt Tz ottt

n=0

5. O61acThIO CXOAMMOCTH Psiaa

(=]

Colx—a)"=Co+ Ci(x—a) +C(x —a)2 ++ Cplx —a)" ...

n=0
Asnsiercs uarepsan (2; 4). Haiinure ero paanyc cX0aMMOCTH.
48. | CreneHHOH pax 2>, @, x"CXOAUTCS B TOUKE Xo.YUTO MOXXHO VK-1.3.3
YTBEPKAATH 00 aOCOMIOTHOM CXOIMMOCTH TOTO Psijia B KAKIOU U3 OIIK-1.3.1

TOYEK X, TaKHX, 9TO|x| < |xq|?

49, VK-1.V.2
1. Pasnoxurs MHorounen f(x)= —x* —10x? — 30x — 31 B pan
Tennopa B OKpECTHOCTH TOYKH X = —2
2. Paznoxwuts MHorounes f(x) = —x3 —2x? + 5x — 1 B pan

Telinopa B OKpECTHOCTH TOUKH ¥ = 1

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

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

5. Pasnoxuts MHOrounes f(x)=—2x3—7x?>—x+9 Bpan
Teinopa B OKPECTHOCTH TOUKH X = —2

Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npencrabieHsl B Tadnuie 16.
Ta6muia 16 — Boripocs! (3amaun) nist 3auera / audd. 3adera

Kon

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

Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

[lepeuenr TeM [ KypCOBOTO MPOEKTUPOBAHUS/BBIIIOIHEHUSI KYpCOBOM paboThI
MpeICTaBICHBI B Ta0nwmie 17.
Ta6mmma 17 — [lepedyens TeM i1 KypCOBOTO MPOSKTUPOBAHMSI/BBITIOJIHEHHSI KyPCOBOI paOOTHI
‘ Ne n/mt ‘ [TpumMepHbIi TepeyeHb TeM Il KypCOBOT'O IPOSKTHPOBAHHUSI/BBITIOTHEHUS ‘




KYpPCOBOM pabOTHI

Y4eOHBIM IIIaHOM HE MPEIYCMOTPEHO

Bompocsl 11 IpoBeIEHMS INPOMEXYTOYHOM arTecTalvud B BHJE TECTUPOBAHUSA
MpeACTaBICHBI B TabmwuIe 18.

Ta6muma 18 — [IpumepHsIii TepedeHb BOIPOCOB ISl TECTOB

Ne [IpumepHBIi IEpEYEHb BONPOCOB JJIs1 TECTOB Kon
/11 puMep P P a WHJIMKaTOpa
TunoBoi BapuaHT TECTOB

1 cemectp
1 Boruuncnure 1)1 YK-1.3.3
npeaen 2) 3 YK-2.V.1
. 3x2+2x—7 3) 15
xoo 2x2 — Bx + 1 4) -7
4 Toukoii pa3psiBa 1) 6 YK-1.V.2
byHKIIUH 2) 2
. x-3 3) 1
Y= (x2 +3)Inx 4) 4
SIBJISIETCSI TOYKA
J IlpousBonnas pynkuuu | 1) 2x - 4¥In4 YK-2.V.1
y=x2-4% 2) 2x-4*"1
paBHa 3) x-4*(2+x)
4) x-4%(2 + xin4)
4 Abcuumcca skctpemyma | 1) 8 YK-1.V.2
byHKIH 2) 0,5
y=8—x%+x 3 1
paBHa 4) -0,5
§ Boruncnure unterpan 1) _ L VK-1.V.2
dx arctgx
I(l T xDarctgix 2) lnlarftgxl +C
3 ———+¢C
arctg©x
4) arctgx
¢ Boruncnure 1) 0,5 (3-8x)2°(-8) YK-2.V.1
MIPOU3BOIHYIO Q105 YK-1.¥.2
Fa— 2) 0,5 (3-8x)™" (8)
y=(3-8x)%° 3) 0,8 (3-8x)°° (-8)
4) 0,5 (3-8x)°2 (-8)
| Berancnure 1) y =251 VK-2.V.1
TIPOU3BOJIHYIO BTOPOTO | 2) y = e*
nopsiaka QyHKIUN 3)) v= 5e5x—1
y=e>*1 4) 25




§ OOparHO# QyHKIHECH 1) y=x° OIIK-1.V.1
110 OTHOLLIEHHIO K 2) y==
e)(
(byHKu;m 3) y=Inx
y = e* sBisercs ) y=e
byHKIHISA Y
¢ [lepBas nmpoun3BoAHAs 1) ckopocTh U3MeHeHHs QYHKIIUH OIIK-1.3.1
(GYyHKINU TIOKa3bIBACT: | 2) HampaBlicHHE QYHKIHH OIIK-1.V¥.1
3) mnpwuparieHue GyHKIUH
4) npupawenne aprymenta QpyHKIIK
1 Muddepennman 1) OTHOIICHHIO MPHUpAIIECHUS PYHKIIUH K OIIK-1.3.1
GYHKIMH paBeH MPUPALICHUIO apTyMEHTa
2) TPOU3BEICHUIO MPHUpAIICHHUS (YHKIUH Ha
npUparieHre apryMeHTa
3) MPOM3BEACHHIO TPOU3BOIHOM Ha
npUpaIieHre apryMeHTa
4) mpupaIIeHUIo apryMeHTa
1 Boruucnute 4ncio 1) 1 VK-1.¥.2
TOYEK pa3pbiBa 2) 2 YK-2.V.1
byHKIIHH 3) 3
B x+2 4) 0
Y= (x 4+ 3)*(x* —4)?
1 Boraucnure 1) 0 YK-1.3.1
npezaen 2) 9 OIIK-1.V.1
_ sin®3x 3) 3
M 4) 1
1 YpaBuenue 1) y=2x+4 OIIK-1.V.1
KacaTeJIbHOU K 2) y=4x+3
rpaduky G yHKIIIH 3) y=2x-5
y=x°-2 4) y=3x—4
B €0 TOYKE C
a0cruccon
Xo= 1 umeer BUL
1 Boruucnure 3naueane | 1) 0 YK-1.V.2
IPOM3BOAHOM BTOporo | 2) -1
nopsiika QyHKIHH 3) 3
y = sin2x + 4x 4) -4
B TOUKE X = —
4
epBOOOPA3HBIX 3 2
byHKIT 2) 3xsin3dx + gcos?}x +C
fx) = —xcos(3x) 3) 3xsin3x —%cos?}x +C
HMECT BUA 4) 3xsin3x + 9cos3x + C
1 Beruucinure naTerpan Dinx+C VK-2.V.1




pA, AT KOTOPOTO

e 1 n
1) nzlg(x_z)

J‘ dx 2)in|x|+C
xlnx 3)in |In |x|| + €
A)Ine* + C
1 Ecnu k onpenienieHHOMY 1) J 64_at VK-2.V.1
UHTET £2 4t
paiy
64 64 tdt
d w
—x3 2) 6] 1 t+1
1 WE + WE 2 dt
MPUMEHHUTD 3) J 1312
MOJICTAHOBKY 2 (5 .
x = t®, To OH IpUMeT 4) 6] L
BUJI
1 Teno aBwxercs mo 1) 6 OIIK-1.3.1
3aKOHY 2) 4 OIIK-1.Y.1
S(t)=5t>+1, Torma 3) 10
CKOPOCTh B MOMEHT 4) 15
BpemenHu t=1 paBHa
1 Vkaxure QyHKINH, 1) Xusinx YK-2.3.1
KOTOPBIE SIBIISIOTCS 2) X utg2x
9KBHUBAJCHTHBIMHU MPU | 3) X U COS2X
x—=0 4) Xwusin2x
4 Kakoe u3 Hike 1) oTHOIIEHNE TpUpamIeHus GYHKIIUHA K YK-2.3.1
MEPEUUCITCHHBIX MPUPALICHUIO apTyMEHTa
MIPEITOKCHU I 2) oTHOMICHHS GYHKIIUU K TIPUPAIICHUIO
orpenenser apryMeHTa
MIPOU3BOTHYIO 3) oTHOMIEeHHE TIpeena (PYHKIIUU K apryMEHTY
¢ynkuuu (korma 4) mpezaen OTHOLICHUS pUpatieHns QyHKIUU K
npUpanieHne MIPHUPALICHUIO apTyMEHTa
apryMeHTa CTPEMHUTCS K
HYJIT0)?
2 cemecTp
oIt 1) 2x%ydx + 3x%y?dy VK-1.V.2
nuddepentman 2) 3x%y*dx +2x3ydy
GyHKIMN 3) 3x%ydx+ 2x3ydy
z =x3y? 4) 2x%y?dx + 3x%ydy
paBeH
VYKaxuTe cXoAsuiics 1) 2, — VK-2.V.1
YHCIIOBOM PsJL - 5
2) n=12
e i
3) n=1 E
4) Ximi—
3
VYKaxuTe cTeneHHOU OIIK-1.V¥.1




uaTepBai (0;2) 2) xr_n(x—2)"

SIBJISIETCS. HHTEPBAJIOM 3) E;tnzli (x — 1)"

CXOAUMOCTH. 4 ¥ 1:1(}5 + 2y
=

4. | YKaKUTE 4aCTHYIO 1) 6 YK-1.V.2
MPOM3BOJIHYIO TIO 2) 6xy
v byHKUMH 1BYX 3) 6x
nepeMeHHbIX z = 3x%y | 4) 3x2

5. | Eciiu V- 5T10 KY0 co 1) 2 OIIK-1.3.1
CTOPOHOM JIJTHHBI 2 2) 4 OIIK-1.V.1
€IUHHUIIBI, TOrAa 3) 8
unrerpan [ff, dv 4) 16
paBeH

6. | HeoOxomumblii 1) ¥y n?+3 VK-1.3.1
TIPU3HAK CXOAUMOCTH n=1 nt7
HE BBIMTOJHEH JUIS psijia 2) Xo N

- 5n2
3) n=1 3“2 -2

o  NZ43
4) L= nd+1

7. | PaccunraiiTe 4yacTHyIO 1) 2cos(5x+ 2y) OIIK-1.3.1
TIPOM3BOTHYIO z_z 2) —2sin(5x +2y) OIK-1.Y.1
FR— Y 3) cos(5x + 2y)

7 = cos(5x + 2y) 4) (5x + 2)cos(5x + 2y)
8. | Berumcnure nmoBropHsiit | 1) 0 VYK-1.3.3
! Y 2) 1
UHTErpaj f dyf dx
o e 3) 0,5
4) 0,1

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

CXOAUMOCTH 2) (-3,0)
o (xF2)" 3) (-2,0)
n=1 nz]’i—l 4) [—l ’O)

10. | Haiigure 3Ha4yeHue 1) 5 YK-2.V.1
(GyHKINU IBYX 2) 2
MIEPEMEHHBIX 3) 10
z=2x-y+15 B Touke A(- | 4) 19
2,1)

11. | Haiigure yacTHyO 1) 2cos(5x + 2y) OIIK-1.3.1
POM3BOJIHYIO z_z 2) —2cos(5x +2y) OIK-1.V.1
AR Y 3) cos(5x + 2y)

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

12. | Jlana pyHkuus 1) 1+3x— z x2 VK-1.V.2
f(x) = e, rorna 2) 1+ 3x +9x2
nepBbie TpH (OTIHYHBIC 3) 1—3x +09x2

OT HYJIS1) YJieHa




pa3oKeHus 3TOU
(GYHKIIUY B psiT
Telinopa B
OKpPECTHOCTH TOYKHU
xg = 0 umeroT BUj

4) 1+ 3x —I—zx2

13. | [loBropHsIit uaTerpan | 1) 0 VYK-1.3.3
2) 1 VYK-1.¥.2
2 4 -1
jl dx fg dy_f_z dz 3) 05
paBeH 4 -1
14. | HeoO0xoqumblii 1) 3= n+3 OIIK-1.3.1
TNIPU3HAK CXOJAUMOCTH n=1, 3 OIIK-1.V.1
HE BBIMTOJIHEH IS psijia 2) Yoy 3+ 2
3) Zno 3n2 -2
Y T
15. | Eciu V- 310 KY0 €O 1) 27 OIIK-1.3.1
CTOPOHOU JITUHBEI 3 2) 9 OIIK-1.V¥.1
€UHUIILI, TOI1a 3) 81
uHTerpai [[ fV dv 4) 16
paBeH
16. | Beruucnure mostopusii | 1) 0,2 YK-1.3.3
UHTErpaj 2) 0,3
1 2 x
dx | —dy 3) 0,25
INCES N 5 05
17. | Haiinure o06nacthb 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- dxf xydy 3) 4
° 4)2
19. | YacrHas npousBogHas | 1) 6 OIIK-1.3.1
1o x QyHKIUU ABYX 2) 6xy OIIK-1.V.1
HepeMEeHHbIX 3) 6x
z =3x%y 4) 6x + 3x?
20. | 3nauenue GyHKIMH 1) 15 YK-2.V.1
JIBYX ITEPEMEHHBIX 2) 20
7z=3x-2y+16 B TOUKe 3) -15
A(1,2) paBHO 4) -20




[lepeyeHb TeM KOHTPOJBHBIX PAadOT MO AMCLUUIUIMHE OOYYAIOMIMXCS 3a04HOM (HOpMBI
00y4eHus1, TpeICTaBIICHBI B TaOmIe 19.

Tabnuna 19 — [lepedeHb KOHTPOIBHBIX pabOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Meroaunueckue MaTepHuabl, OTIPEICTISIONINE MIPOIIETYPhI OLICHUBAHUA
UH/IMKATOPOB, XapaKTEpU3YIOMIUX dSTanmbl (HOpPMUPOBAHHUS KOMIIETCHLMH, COIEpKarcs B
JOKAJIbHBIX HOpMaTuBHBIX akTax [YAIIL, pernaMeHTUpyIOIIMX MOPANOK U TPOUEAYPY
IPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHON aTTeCTallMi 00yJaroIuXcs
['VAIL

11. Meroaudeckue yKazaHus Uit 00YJIArOIIUXCS IO OCBOCHUIO TUCITUTLIAHEI

11.1. Meroauyeckue yKazaHusi I OOYYarOIIMXCS 10 OCBOCHHIO JICKITMOHHOTO
MaTtepuana.

OcCHOBHOE Ha3HAa4YEHUE JIEKIIMOHHOTO MaTepuaja — JIOTUYECKH CTPOWHOE, CHCTEMHOE,
rIyboOKoe W SCHOE W3JNIOKeHHEe ydeOHoro marepuana. Ha3HaueHue COBPEMEHHOU JEKIUU B
paMKax IUCHUIUIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(OPMALMIO MO TEME, a B OCBOCHUH
dbyHIaMEHTAIBHBIX TPOOJIeM JUCHHIUIMHBI, METOJOB HAYYHOTO TIIO3HAHUS, HOBEHIIHX
JOCTHKEHUI HaydyHOW MbIciu. B ydueOHOM mporiecce JeKIusl BBINOIHIET METOOJOTHYECKYIO,
OpPraHU3aIMOHHYI0 U WHPOPMALMOHHYIO (YHKUIMU. JIeKIusl pacKpbIBAaeT MOHATUWHBINA ammapar
KOHKpETHOW oO0jacTu 3HaHMs, €€ MpoOJieMbl, JaeT LEIbHOE MPEJCTaBICHHE O AUCLUIUIMHE,
MOKAa3bIBaCT B3aUMOCBSI3b C JPYTUMU AUCIUTUTMHAMMU.

[I1aHupyeMble pe3yibTaThl IPU OCBOEHUHU 00YYaIOUTMMHUCS JIEKIIMOHHOTO MaTepuraa;

— TIOJIy4YEHHUE COBPEMEHHBIX, LEJOCTHBIX, B3aMMOCBA3AaHHBIX 3HAHHUM, YpPOBEHb
KOTOPBIX ONPEEIISICTCS LEJIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHOM TEME;

— TIOJy4YeHHE OMbITa TBOPUYECKOM pabOThl COBMECTHO C MPEMO/IaBaTEIEM;

— pa3BuTHE MNpO(EcCHOHATBHO-NENOBBIX  KauecTB, JIOOBU K  TpeaMeTy |
CaMOCTOSITEJIbBHOT'O TBOPUYECKOTO MBIIIJICHUSI.

— TIOSIBIIEHHWE HEOOXOAMMOT0 HHTEpeca, HEOOXOAMMOTO /ISl CAMOCTOSITENILHON pabOTHI;

— IIOJIy4YeHUE 3HAHUNW O COBPEMEHHOM YPOBHE pa3BUTUA HAyKM W TEXHUKH H O
MIPOTHO3€ UX Pa3BUTHsSI Ha ONIMKaiIIne Tofbl;

— HAY4YUTHCS METOAMYECKH 00pabaThiBaTh MaTepual (BBIACIATH TJIaBHBIC MBICTU U
MOJIOKEHUSI, TMPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HMX B  Pa3IMYHBIX
bopMyITUPOBKax);

— TIOTy4YeHHE TOYHOTO OHUMAaHUS BCEX HEOOXOAUMBIX TEPMHHOB U TIOHSTHH.

JIeKUMOHHBIA MaTepuall MOXKET CONPOBOXKIATHCA JAEMOHCTPALMEN CIIAIOB U
UCIIOJIb30BAaHMEM pa3/laTOYHOrO MaTepuajga IpU TPOBENACHUU KOPOTKUX IUCKycCUH 00
O0COOCHHOCTSIX MPUMEHEHHSI OTACIBHBIX TEMATHK 10 JUCIUTIINHE.

CrpyKTypa NpeaocTaBieHUs JEKIHOHHOTO MaTepraa:

— Ormpegenennss MaTEMaTUYECKUX TEPMHUHOB.
—  @DOpMyIMpPOBKA TEOPEMBI.

— J10Ka3arenbCTBO TEOPEMBI.

— HMmmoctpupyronime npuMepsl.

11.2. Metoauyueckne yka3zaHUs IS OOYYAIOIIUXCS IO MPOXOKIACHHUIO MPAKTHUYECKHUX
3aHATUH

[IpakTHyeckoe 3aHATUE SIBISETCS OAHON M3 OCHOBHBIX (POpPM OpraHu3anuu y4eOHOTO
mporiecca, 3aKJIFOYArOIIascs B BEITOJIHEHUH OOYJaOIIMMUCS TT0JT PYKOBOJICTBOM TIPETIOIaBaTEeIs
KOMIUIEKCa YYEeOHBIX 3aJaHUN C IETbI0 YCBOGHHUS HAyYHO-TEOPETUYECKHMX OCHOB YUeOHOU
JTUCIUTIIIMHBI, MPUOOPETEHUs] YMEHUM U HaBBIKOB, OIBITA TBOPUYECKOMN JACATEITHHOCTH.




[enpro MPaKTUYECKOTO 3aHITHS sl 00YJAIOIIErocs SBISETCS MPUBUTHE O0YJIAFOIIIMMCS
YMEHHI U HaBBIKOB MPAKTUYECKOM ESITEILHOCTH M0 U3y4aeMOW NUCIUILINHE.

[Tnaaupyemblie pe3yabTaThl IPU OCBOCHUU 00YUYAIOIUMCS TIPAKTHYECKUX 3aHSATHI:

— 3aKperuieHue, yriayOjieHue, paclldpeHHe M JAeTajau3alus 3HaHWA Npu pelieHuu
KOHKPETHBIX 33/1a4;

— pa3BUTHE TIO3HABATENbHBIX CIIOCOOHOCTEH, CaMOCTOSITEIbHOCTH  MBILIUICHHUS,
TBOPYECKOUN aKTUBHOCTH;

— OBIAJCHHEC HOBBIMH METOJAaMH M METOJUKAMU HW3YYCHHUS KOHKPETHOU y4eOHOI
JTUCUUTLTAHBI;

— BBIpabOTKAa CIOCOOHOCTH JIOTMYECKOTO OCMBICICHHSI TOJYyYEHHBIX 3HAHUU s
BBITIOJTHCHMS 3aTaHMUI;

— CBSI3aHHBIC C MOJIyY€HHEM HOBOW MH(POPMAIUU IyTEM CaMOCTOSATEIHHO BHIOPAHHBIX
o0ecrieyeHrne paluoHaIbHOTO COUYETaHHUS KOJUICKTUBHOM M WHAMBUIYANbHOHN (popM o0yyeHuUs.

OYHKIUY PAKTUYECKUX 3aHITUI:

— TIO3HaBaTeNIbHas;

— pa3BHBaloOILas;

— BOCIHTATENbHAs.

[lo xapakTepy BBIMOJHAEMBIX OOydYalOIIUMCS 3aJaHUIl MO MNPAKTHUYECKUM 3aHATHUAM
MOAPa3ACNAI0TCS Ha:

— O3HAaKOMHTENbHBIE, MPOBOAUMBIE C LEIbI0 3aKpeIvieHuss W KOHKpETU3aluu
U3YYEHHOTO TEOPETUYECKOTO MaTepuaa;

—  aHATUTUYECKHE, CTABSIIME CBOCH IIENIbI0 MOyYeHHE HOBOM MH(POpPMAIIUK Ha OCHOBE
dbopMan30BaHHBIX METOJIOB;

— TBOpYECKHE, TOIXO0/I0B K PELICHUIO 3a/1ad.

®opMbl OpraHu3aluy MPAKTUYECKUX 3aHATUI:

- B UWHTEpakTHBHOW ¢opMme (pelleHHe CHTYallMOHHBIX 3a7]ad, 3aHATHUS 10
MOJIETUPOBAHUIO PEATBHBIX YCIOBUA, TPYIIOBbIE TUCKYCCHH);

- B HE HMHTEPAKTUBHOW (opMe (BBIMOTHEHHE YIMPAXKHEHUH, pPElIeHHEe TUIOBBIX 3aJad,
pelIeHrne CUTYallMOHHBIX 33/1a4 U JIPYyroe).

TpeboBanust K MPOBEACHUIO MPAKTUYECCKUX 3aHATHH

[IpakTudeckne 3aHATHA HAYMHAIOTCA C 3allCH B JKYpPHal MPENoJiaBaTels
MPUCYTCTBYIOIIUX CTYACHTOB. 3aTe€M OOBSBISIETCS TEMa MPAKTHUECKUX 3aHATHUH.

[IpemogaBaTens YWTaeT yCIOBUE 3aJayd M MpeAsiaraeT CTYIEHTaM CaMOCTOSITEIHHO
pemnTh 33/a4y, UCHOJb3Yysl 3HAHMS, MOJYY€HHbIE CTYACHTOM Ha JeKiuu. CTyIeHT, KOTOpbIil
MEPBBIM pEIIni 3a7ady, BBI3BIBACTCS K JIOCKE. B ciydae eciu CTyOEHT NPaBHIBLHO PEIIHI
3ajady, OH moisydaeT 5 6aioB. Ecnu cTyneHT pemaer 3ajady ¢ MOMOUIBIO MpernojaBaTenis, TO
nony4yaer 4 Oamia. 3aTeM, B KOHILIE CEMECTpa, OLCHKH CTYACHTOB (BKJIIOYas OIICHKY
MOCENIAeMOCTH) TepeBoaiTcsl B OOHYychl (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 3a1ad, KOTOpPblE OHU CHAIOT B
YCTAHOBJICHHBIE CPOKH.

11.3. Mertoauueckue ykazaHus Jjsi 0OYy4arOUIMXCs 10 MPOXOKACHUIO CaMOCTOSITEIbHOM
paboTsl

B Xone BBINOJIHEHUSI CaMOCTOSTENbHON paboThl, 00YJaIOUINIICS BBIOIHAET paboOTy IO
3aJJaHAI0 ¥ TIPU METOJMYECKOM PYKOBOJICTBE IperojaBaTelisi, Ho 0e3 ero HermocpeJICTBEHHOTO
Yy4acTHA.

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

B mporecce BBITTOIHEHUST CaMOCTOSITEIBLHOM paboOTHI, y 0Oydaromerocs (popMUPYETCs
neniecooOpasHoe MIaHUpOBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJISET UM pa3BUBATh YMEHUS



U HaBBIKM B YCBOCHMM M CHCTEMATH3allUM NPUOOPETAcMbIX 3HAHHI, OOCCIICUUBACT BBICOKHIA
yYpPOBEHb YCIEBAEMOCTH B TMEPHOJ OOYYCHHUS, MOMOTaeT IOJyYHTh HABBIKA MOBBIIICHUS
po(hecCHOHATLHOTO YPOBHSIL.

MeroauueckuMHd ~ MaTepuajaMH,  HAMPaBIAIONIMMU  CAMOCTOSTEIbHYIO  PadoTy
00y4JarOIIUXCS SIBISIFOTCS:

—  y4eOHO-METOMYCCKUI MaTepHal 1Mo JUCIUILIHHE;

11.4. Meroauyeckue yKazaHUS I OOYYArONIUXCS TI0 TIPOXOXKIEHUIO TEKYIIEro
KOHTPOJIS YCIIEBAEMOCTH.

Tekylmuii KOHTPOJIb YCIEBAEMOCTH MPEIYyCMATPUBAECT KOHTPOJb KadyecTBAa 3HAHUU
00yJaromuUXCsi, OCYIIECTBIIEMOTO B TEUCHHE CEMECTpa C IIeNbI0 OICHUBAHHS XOJa OCBOCHUS
JUCIUTUIAHBI.

B Teuenume cemectpa B cucreme aucTaHumoHHoro oOydyenus [YAII B ¢dopme
TECTUPOBAHUSI TPOBOJATCS [JBE IMPOBEPOUHbIE pabOTHl 1O PEHICHHIO 3aJady U OJAMH
TEOPETHUUECKUN ompoc (IepedyeHb BOMPOCOB Il TECTOB pa3MelleH B «baHke BOIpOCOB» B
cucrteMe AucCTaHIMOHHOro oOydeHus ['YAII), Ha NpakTUYECKUX 3aHATHIX MPOBOIITCS
POBEpPOUYHBIC PabOTHI MO pa3zAesiaM Kypca B MUCHbMEHHOU (opMe, pacCUMTaHHBIE KaK Ha LE0e
3aHATHE, TaK U Ha €ro 4acTh.

Pe3ynbTarhl TEKyIIero KOHTPOJS YCIIEBAeMOCTH OYAYT YUUTBHIBATHCS MPHU MPOBEIACHHUU
MPOMEKYTOUHOM arTecTanuu (U UCIIOJIb30BAHUN OATBHO-PEHTHHTOBOM CHCTEMBI OIICHUBAHMUS,
KOKIBIA BUJ KOHTPOJISL OIIGHMBAaeTCd B Oamiax, U3 KOTOPbIX (OPMUPYETCS HUTOTOBBIN
pe3yJbTar).

11.5. Metoau4ieckue yKka3zaHUs I OOy4YaIOUIUXCS MO MPOXOKIACHUIO MPOMEKYTOUHON
aTTeCTallUU.

[IpomexyrouHas  arrectanus  OOYyYaIOIIUXCS  MPEAYyCMaTpUBAEeT  OIICHHBAHHE
MIPOMEKYTOUHBIX U OKOHYATENbHBIX PE3YyJIbTaTOB 00YUEeHHs MO AUCLUUIUIMHE. JK3aMeH — popMa
OIICHKY 3HAHUH, MOJTYYCHHBIX OO0YYAIOIIMMCS B MPOIECCe M3YUYEHHS BCEH JNUCHUIUIMHBI WIH €€
YacTH, HAaBBIKOB CaMOCTOSITENIbHOM pabOThl, CIIOCOOHOCTH MPUMEHATh HX JUIS pelleHus
MpaKTUYECKHUX 3aJ1a4y. DK3aMeH, KaK MPaBUiIo, MPOBOJUTCS B MEPHUOJI IK3aMEHAITMOHHOW CEeCCUU
U 3aBEpIIAeTCsl AaTTEeCTAI[MOHHON OIEHKON «OTIMYHO», «XOPOILIO», «YyIOBIETBOPUTEIHHO,
«HEYJIOBJIETBOPUTEIHLHO.



Jluct BHeceHUs U3MEHEHUN B pabouylo IporpaMmMy JUCIUIUIMHBI

[Hata BHEceHuUs
W3MEHCHHI 1
JIOTIOTHECHHHM.

Iloanuce BHeCHIETO
W3MCHCHHS

ConeprxaHne N3MEHEHHUH W JOTTOTHEHUI

Jara 1 Ne

MPOTOKOJIA
3aceaHus
kadeapbl

ITonmuce
3aB.
kaeapoit




