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AHHOTaUs

Hucuunnuna «MaremaTtuka. MareMaTH4ecKHil aHallM3)» BXOAUT B 00pa30BaTEIbHYIO
poTrpaMMy BBICIIET0 00pa3oBaHUs — MPOrpaMMy OakallaBpHara 10 HaIpaBICHUIO MOJATOTOBKH/
crenpanbHocTH  09.03.01 «MHpOopMaTHKa ¥ BBIYHCIUTENIbHAS TEXHUKa» HAMNPaBICHHOCTH
«KoMIbIOTepHBIC TEXHOJIOTHH, CUCTEMBI U ceThy». Jlucuurimaa peanusyercs kadeapoit «Nely.

JucuumnnuHa HaueaeHa Ha GOpMUPOBAHKE Y BBITYCKHUKA CIEIYIOIIMX KOMIETCHIIHIA:

VYK-1 «Criocoben ocymiecTBIsATh MOUCK, KPUTUYECKUH aHAIM3 U CHHTE3 MH(OpMAIHH,
MPUMEHSTh CUCTEMHBIN TOXOJ JIJIsl pELICHHsI TIOCTABICHHBIX 33124

YK-2 «CrnocobeH ompenensaTh Kpyr 3ajlad B paMKax TOCTaBJICHHOW IeM U BBIOMPATH
ONTHUMAJIBHBIE CIIOCOOBI MX PEIIEeHUs, UCXO U3 JEHCTBYIOIIMX MPABOBBIX HOPM, UMEIOIIUXCS
pPECYPCOB U OTPaHUYCHUI

OIIK-1 «CnocobeH NpUMEHATh ECTECTBEHHOHAYYHbIE M OOIIEHHXECHEPHBIC 3HAHMSI,
METO/Ibl MATEMAaTUYECKOT0 aHAJIM3a U MOJEJIMPOBAHHUS, TEOPETUUECKOIO U IKCIIEPUMEHTAILHOTO
UCCJIEIOBaHUSI B TPO(PECCUOHAIBHOMN 1eATEeIbHOCTH

CopepxaHue  TUCHUIUIMHBI ~ OXBaThIBa€T  KPYyr  BOMNPOCOB,  CBSI3aHHBIX  C
muddepeHIMaTbHBIM 1 UHTETPAIbHBIM UCUHUCIICHHEM, TEOpHUEW MpEeAesioB U PSIAOB U HX
MPUMEHEHHUEM.

[IpenogaBanne AMCHUIUIMHBI MPEAyCMATpUBAET Cienyromue (QopMbl OpraHu3aluu
y4eOHOro Ipolecca: JEKIUH, IPaKTUYECKUE 3aHITHSL, CAMOCTOSITENIbHAs padoTa 00y4aroIerocs.

[IporpaMMo#l IUCHUIUIMHBI TPEIYyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHAS aTTeCTaIHs B (popMe dK3aMeHa.

OO0mast TpyA0eMKOCTh OCBOCHUS JHUCUUILIMHBI COCTABISCT 7 3a4eTHBIX eIuHUIl, 252
Jaca.

SA3bIK 00yUYeHUs 10 AUCIHUIUIMHE «PYCCKUN»



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB O0YUEHUS MO AUCIUILTHHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

— (opmupoBaHUE y CTYACHTOB TOHUMAHUS POJIU MATEMAaTUKHA B COBPEMEHHOM
MUpE, HayKe U MPAKTUYECKON JesTeIbHOCTH B M30paHHON CIEIHaTbHOCTH;

— ($opMHpPOBaHKE Y CTYACHTOB CIIOCOOHOCTH M HABBHIKOB ()OPMYJIHPOBATH U PEIIaTh
npodeccuoHaNbHBIE 3314l C HCIOJB30BAHUEM arllaparta MaTeMaTHYeCKOTro
aHaims3a.

1.2. JlucumninHa BXOIUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTEIbHON MPOTPaMMBI
BhIcIIeTo oOpasoBanus (naiee — OIT BO).

1.3. TIlepeueHsp mIaHUPYEMBIX PE3yJIbTAaTOB O0YUEHHS 110 AUCLUUIUINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrare M3ydyeHus NUCHUILIMHBI OOYYaOUIMIiCS AODKEH 00JanaTh CleTyIOIUMHU
KOMIETCHIMSIMH WIH WX YacTaMu. KoMneTeHIMy U MHAMKATOPHI UX JOCTHXKEHUS MPUBEICHBI B

Tabymune 1.

Ta6ymmma 1 — [lepeyeHb KOMITETCHIIMI W HHIUKATOPOB UX JIOCTHKCHUS

Kareropus (rpynna) Konx n HanmeHoBaHue Konx n HanMeHOBaHME HHIMKATOpa
KOMIIETCHIINH KOMIIETCHIIUH JOCTUKEHHS] KOMIIETEHIIUU
VYK-1.3.2 3HaTh METOAUKH CUCTEMHOTO
VK-1 Cnocoben MOJIXO0/1a JIJI PEIICHUS] TOCTAaBIEHHBIX
OCYIIECTBIISATh 3aj1a4
nouck, kpurudeckuii | YK-1.V.2 ymers ocymecTBiasaTh
aQHAJIU3 U CUHTE3 KPUTHUYECKUM aHaIU3 U CUHTE3
Y HUBEpCATLHEIE uHpopMauu uHpOpMaLKK, TOJIyYeHHOH U3 pa3HbIX
KOMIIETEHIINN p ’ p ’ i p
IPUMEHSITh MCTOYHUKOB, JIJISl PELICHUSI IOCTaBIEHHbIX
CUCTEMHBIN IIOAXOJ | 3a1a4
JUISL pELICHUS VK-1.B.2 BnageTh HaBbIKaMH CUCTEMHOTO
MIOCTaBJIEHHBIX 3a7a4 | MOAXO0JA JJIsl PELIEHUS IOCTaBIEHHBIX
3aja4
VK-2.3.1 3HaTh BUIBI pECYPCOB U
OTpaHUYEHUS JJIs1 PELIEHUS MOCTaBICHHbBIX
VYK-2 Cnocoben P LD
OIPEAECIIATD K Janat
P pyT VYK-2.Y.1 ymeTs npoBOUTH aHAJIN3
3aJa4 B paMKax -
. MOCTaBJIEHHOMU 11eNU U (hOpMYIHPOBATH
IIOCTABJIEHHOW LIEIH
3aJ1a4M, KOTOpble HEOOXOIUMO PEIIUTD IS
U BbIOMpaTh
€€ TOCTHKEHUS
ONTUMAJIbHBIE
YHuBepcanbHbIE VYK-2.Y.3 ymeTh BbIIBUTaTh
CIOCOOBI X . .
KOMIIETEHIINH aJIbTEpHATUBHBIEC BAPUAHTHI IEHCTBUH C

peUICHus, UCXOd U3

IETBI0 BBIOOPA ONTUMAJIBHBIX CITOCOO0B

JNENCTBYIOIUX
peluicHus 3a1a4, B TOM YHCIIC C TTOMOIIBIO
IIPaBOBBIX HOPM,
MMEIOLIUXCS U(POBLIX CPENCTB
eCVDCOB U VK-2.B.2 B1ageTh HaBbIKaMH BbIOOpa
pesyp o ONTUMAJIBHOTO crioco0a pereHus 3a1a4d ¢
OrpaHUYEHUN

YYETOM UMEIOLIUXCS YCIOBUM, PECYPCOB U
OrpaHUYECHUN

O6menpodeccrnoHanpHbIE

OIIK-1 Cnocoben
IPUMEHSTh
€CTECTBCHHOHAYYHBIC
1 00IIIENHKEHEPHBIE

OIIK-1.3.1 3HaTh OCHOBBI MATEMaTHKH,
(U3HUKY, BEIYHCITUTESIIEHON TEXHUKN U
MPOrPaMMHUPOBAHHUS

OIIK-1.VY.1 ymers pemars CTaHIapTHBIE

KOMIIETEHIINU 3HaHUS, METOIbI npodeccruoHaIbHbIE 33/1a4H C
MaTeMaTH4eCKOoro IIPUMEHEHHUEM €CTECTBEHHOHAYYHBIX U
aHajau3a u 00111e-MH)KEHEPHBIX 3HAHUH, METO/IOB

MOICIINPOBAHUA,

MaATEMAaTHYCCKOI'O aHajIn3a u




TEOPETUUYECKOI0 U MOJIETTUPOBAHUS
skcniepumentanbaoro | OIIK-1.B.1 BnageTs HaBbIKaMu

HCCJIEJIOBAHMUSI B TEOPETUYECKOTO U IKCIIEPUMEHTAILHOTO
npoeCCUOHATBLHON | UCCIIEOBAaHMS OOBEKTOB
JIESITEIbHOCTH poecCHOHANLHOM e TEIbHOCTH

2. Mecro nucuumumnbl B cTpyktype OIT
Hucuumimba He Oa3upyeTcss Ha 3HAHMAX, paHee NPUOOPETEHHBIX CTYACHTAMH MpU
U3y4EHHUH B BbICHIEH MIKOJIE KAKHUX -TMOO0 TUCLMILUIMH.
3HaHUs, TOJYyYEHHbIE NPU H3YYEHUU MaTepuajla JaHHOW JAMCLUIUIMHBI, MMEIOT Kak
CaMOCTOSITEJIbHOE 3HAYE€HUE, TAK U UCIIOJIB3YIOTCS IIPU U3YYCHUH IPYTUX AUCLIMILINH:
«Marematuka. Teopus BEpOATHOCTEH U MaTEMaTUYECKast CTATUCTUKA.

3. OOBEM ¥ TPYTOEMKOCTh TUCITUTUIAHBI
JlanHbie 00 00mIEeM O0beMe JUCIUILIMHBI, TPYIOSMKOCTH OTACIbHBIX BHJIOB y4eOHOM
paboTHI IO TUCIHUTUIMHE (M PACIIPEICTICHIE TOW TPYIOSMKOCTH MO0 CEMECTpaM) MPEACTABIICHBI B
Tadimue 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUILITMHBI

Bz yue6Hoii paGoThi Beero TpymoeMKoCTb 10 cemecTpam
Nel Ne2
1 2 3 4
Oowan mpyooemKocmp oucyununbl, 7/ 252 4/ 144 3/ 108
3E/ (uac)
U3 Hux yacos npakmuyeckoii L0020MoeKu
AyoumopHuie 3anamus, BCETo vac. 32 14 18
B TOM YHCJIC:
nexiuu (JI), (dac) 16 8 8
npakTuyeckue/cemunapckue 3anarus  (I13), 16 6 10
(dac)
naboparopusie pabotsl (JIP), (dac)
KypcoBoii npoekT (padota) (KII, KP), (gac)
9K3aMeH, (Jac) 18 9 9
Camocmoamenvnan paboma, Bcero (4ac) 202 121 81
Buo npomesxxcymounoit ammecmayuu: 3ader, JK3.
OK3.,
mubd. 3auger, sk3amed (3auer, Jdudd. 3au, 3 OK3.
D3 *¥) o

*k
IIpumedaHue: kaHIMAATCKHI 9K3aMeH

4. ConepskaHue NUCHUTUTHHBI
4.1. Pacnpenenenue TPyI0€MKOCTH JTUCIUTUIMHEI 110 pa3ieiaM | BUAaM 3aHATHN.
Paznensl, TeMBl AUCHUTIIMHBI U MX TPYAOEMKOCTh PUBEEHBI B TabIuUIIE 3.

Ta6mmma 3 — Paznensl, TeMbI TUCIUIUIMHBI, KX TPYT0EMKOCTh

Paznesibl, TeMbl JUCIIMITIHHBI Jlexumu | 113 (C3)| - JIP KII CPC
’ (qac) (qac) (qac) (qac) (qac)
Cemectp 1
Pazpen 1. Teopus npenenon 2 2 40
Paznen 2. luddepeHnunanbHoe HCUUCTIEHUE 2 2 40
Paznen 3. HTETpanibHOE HCUNCIICHIE 4 2 41
Htoro B cemectpe: 8 6 121

Cemectp 2




Paznen 4. OyHKIINN HECKOIBKUAX TIEPEMEHHBIX 4 4 28
Paznen 5. luddepennnanbapie ypaBHEHUS 2 2 28
Paznen 6. Psagpr 2 4 25
Hroro B cemectpe: 8 10 81

Hroro 16 16 0 0 202

[IpakTuyeckas MOArOTOBKA 3aKIIOYAETCS B  HEMOCPEJICTBEHHOM  BBINOJIHEHUH
oOydJallMMuUCs  OMNpeNeJeHHBIX  TPYIAOBbIX  (DYHKUMH,  CBSI3aHHBIX C  Oy;yuei
npodeCCHOHATIBHOMN 1S TETbHOCTBIO.

4.2. CopnepsxaHue pa3/ieloB U TeM JICKIIMOHHBIX 3aHITHH.
Copep:xanue pa3elioB M TeM JICKIIMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIC 4.

Tabmuna 4 — ConeprkaHue pa3eyioB U TEM JICKIIMOHHOTO ITUKJIIa

Howmep pasznena Haseanue u cogepxanue pa3/iesioB U TEM JIEKIIMOHHBIX 3aHATHI

Tema 1.1. OcHoBHBIE 3n1eMeHTapHbIe QYHKIMU. YNCIIOBBIE MHOKECTBA.
Tema 1.2. Ilpenen GpyHKUIMK TPU HEOTPAHUUYEHHOM POCTE apryMEHTA.

1 Teopemsl 0 mpenenax.

Tema 1.3. Ilpenen ¢yHkumu B Touke. HempepblBHOCTH. 3aMeyaTellbHBIC
npezensl (2 yaca)

Tema 2.1. Onpenenenue npousBoanou. Ee reomerpuueckuii u
MeXaHWYeCKUU cMbIci. Tabnuiia mpou3BOJHBIX, YacTh 1.

Tema 2.2. IlpaBuna quddepenunpoBanus. [IponsBoaHas cnoxxHOU
¢GbyHKIMHU, TPpOU3BOAHAsA 00paTHON GyHKIMHU. Tabauia Nponu3BOIHBIX,
qacTh 2 .

Tewma 2.3. IIpousBoaHbIe BBICHINX MOPSAAKOB. TeopeMsbl 0
muddepeHIpyeMbIX QyHKIUSX.
Tewma 2.4. Ilpasuno Jlonuransa. @opmyna Teitnopa.

Tema 2.5. luddepennman ¢pynkuuu nepsoro nopsaka. Juddepenimanst
BBICIINX HOPSIIKOB.
Tema 2.6. UccnenoBanue GyHKIMN C TOMOIIBIO TPOU3BOHBIX (2 yaca)

Tema 3.1. IlepBooOpaznas. Heonpenenennslii unterpan. Coiicta
HeompeAeIeHHOro HHTerpania (2 yaca)

Tewma 3.2. Tabnunia uaTerpanoB. MeTo 3aHECEHHS TI0]T 3HAK
muddepennnana. Meros 3aMeHbl IEPEMEHHON UHTETPUPOBAHUS

Tema 3.3. IHTerpupoBanue no yactsiM. MIHTerpupoBanue palmoHaaIbHbIX
BBIPA)KCHU.
Tewma 3.4. IHTerpupoBaHue TPUTOHOMETPUUECKUX BBIPAKECHUM

Tema 3.5. Onpenenennsbiil uuTerpan. OnpeneiacHue U CBOICTBA.

Tewma 3.6. HTErpan c mepeMeHHBIM BepXHUM TpenenoM. Gopmyna
Herorona- JleiitOuuma

Tema 3.7. HecoGcTBEHHBIE HHTETPAJIBI

Tewma 3.8. IlpunokeHus: onpeneIeHHOro HHTerpaia (2 yaca)

Tema 4.1 @yHKIMSA HECKOIBKUX NepeMEHHBIX. OCHOBHBIE IOHSTHS.

HenpepsIBHOCTS.




(2 gaca)

Tema 4.2. [luddepenunpoBanme GyHKIMHU HECKOIBKUX NEPEMEHHBIX.
(Yactueie mpousBoanbie. Juddepenmnman. [IponszBoanas cioxHOM
¢byakuu. YacTHBIE MPOU3BOIHBIC BRICIIMX TOpsaKoB. @opmyia Teitnopa)

Tema 4.3. MccnenoBanne (yHKIMN HECKOJIBKUX NEPEMEHHBIX.

nopsiika (2 yaca).

Tewma 5.1. luddepennmanbabie ypaBHEHUS MTepBOTO Mopsiaka. OCHOBHBIC
nousTus. uddepeHnnansabie ypaBHEHUS C Pa3ISISFOIIMMHUCS
nepemeHHbIMU. OtHOpoAHbIE MU depeHIabHbIe YpaBHEHUS [IEPBOTO

MOPAAKOB, JOITYCKAIOIIKEC IMOHMXCHUE ITOpsAAKA.

Tewma 5.2. JIuneitasie quddepeHnnanbHble YypaBHSHHSI IIEPBOTO MOPSIKA.
VYpasuenue bepuymnu. AuddepeHnmanbapie ypaBHEHHS BHICITUX

MIOCTOSIHHBIMU K03 puninenTamu. JIuHelHple HEOHOPOAHbIE
mdQepeHranbHbIe YpaBHEHHSI BRICITUX MOPSIKOB (2 daca).

Tewma 5.3. JIuneitasie ogHOpOAHBIE AU dEepeHITnaTbHbIC YPaBHEHHUS C

Tema 6.1. Hucnossie psabl. OCHOBHbIE onpenienenus. Psbl ¢
M0JIOKUTEIbHBIMU wieHamMu. [Ipu3naku [lanambepa n Komm

npusHak Koy,

Tewma 6.2. HeoOxoaumblii ipusHak. [Ipu3naku cpaBHeHHS. MIHTETpaibHBIMA

Tema 6.3. 3HakonepeMeHHbIE psibl. AOCONIOTHASI U YCIIOBHAS CXOJAUMOCTH

6 CaoiicTBa abcomoTHO cxoasmuxcs psnoB. [Ipusnak JleiiOnuna (2 yaca)

cxoaumocTh. CteneHHble psaabl. THTEpBan cxoauMocTu

Tema 6.4. ®ynkunoHanbHbie psaasl. O61aCTh CXOAUMOCTH. PaBHOMEpHas

Tema 6.5. CBoiicTBa CXOAAIIUXCS CTENIEHHBIX PSJIOB

Tema 6.6. Paasl Teinopa u Maknopena

Tema 6.7. Psang @ypbe nepuoanyeckoit GpyHKIuu (2 yaca)

Tema 6.8. Psg @ypbe 4eTHON U HEUETHOU (HYHKITUU

4.3. Tlpaktudeckue (cCeMUHAPCKUE) 3aHATHUS

Temel MPaKTUYCCKUX 3aHATHH U UX TPYAOCMKOCTb TPHUBCACHLI B Ta6J'II/ILIe 5.

Tabmuna 5 — [IpakTudeckue 3aHATHS U UX TPYJOEMKOCTh

N3 Hux
No
Tpynoem | mpakTtuue
Ne Tembl mpakTHUECKUX @DopMBI TPAKTHUECKUX . paznena
. . -KOCTb, CKOit
/Tt 3aHATHN 3aHATHU JTVICTIMII-
(gac) MOATOTOB
JIHBI
KM, (4ac)
Cemectp 1
[Ipenenst
parroHaIbHBIX
1 | BelpaxkeHuii Ha Pemenue 3amau 1 1
OECKOHEYHOCTH U B
TOYKE.
OKBUBAJICHTHBIC
2 | OECKOHEYHO MaJble. Pemenwne 3amau 1 1
Yuco e.
3 | IlpousBoaHble. Pemenue 3anau 1 2




[IpaBuiia
Qg epeHIMpoBaHUs

[IpousBogHas CIOKHON
byHKIIUN

Pemenune 3anau

Tabnuynoe
WHTETPUPOBAHUE

Pemenune 3anau

Burecenue o 3Hak
muddepeHmmana

Pentenue 3anau

3aMeHa MepeMEHHOM.
Huterpuposanue no
4acTsIM

Pemenune 3anau

Wurterpuposanue
palOHaIbHBIX

byHKUIMMA

Pentenue 3anau

2 cemecTp

YacTtHble IIPOU3BOJIHLBIC

Pemenue 3agau

10

YacTHble IPOU3BOIHBIE
BBICIINX MOPSAKOB

Pemenue 3agau

11

OkcrpeMyM (QyHKIHH
HECKOJIBKHX
ePEMEHHBIX

Pemenue 3agau

12

Pewenue

QG epeHIaIbHBIX
yYpaBHEHMI IEpPBOTO
nopsiaka. Oomue u
YACTHBIE PEIICHUS.
Asronomusie 1Y, 1Y ¢
pa3JeJIEHHBIMU U C
Ppa3IeNsIIOIIUMHUCS
NIEPEMEHHBIMH.
Pemenne oqHOpOAHBIX
JY nepsoro nopsiaka u
Y KoTopbie MOXKHO
IIPUBECTH K
OJIHOPOJHBIM

Pemenue 3agau

13

JInnelinble
muddepeHIManbHbIe
YPaBHEHHUS [IEPBOTO
nopsiaka. Y paBHEHHUS
bepnymm
Huddepenunanbabie
YPaBHEHHS B MOJIHBIX
nuddepenmmanax.
Hurerpupyromuit
MHOXHTEIb.

Pemenue 3amau

14

Huddepennunanbuble
YpaBHEHHS BBICIITIX
HOPSI/IKOB,
JIOIYCKAroIIe
MOHMKEHUE TTOPSIKA
JIuneiinbie
HEOJHOPOIHbIE

Pemrenue 3agau




nuddepeHnranbHbIe
YpaBHEHHUS C
TIOCTOSTHHBIMU
Kod(dumeHTaMu

Psane1 ¢
MOJI0KUTEIIbHBIMU
yieHamu. [IpusHaku
JHanam6epa u Komm

15 Pemtenue 3amau 1 6
3HaKonepeMeHHbIE
psasl. Heo6xoaumbrit
MIPU3HAK U MPU3HAKA
CpPaBHCHHSI.
CreneHnbie psnbl Psiabl
16 | Teiinmopa u MakiiopeHa. Pemenwue 3amau 2 6
Psansl Oypoe.
Bcero: 16
4.4. JlabopatopHble 3aHATUS
Tembl 1aGOpaTOPHBIX 3aHATUHN U UX TPYIOEMKOCTh IPUBEACHBI B Ta0HIIE .
Tabnuna 6 — JIabopaTopHbI€ 3aHATHS U UX TPYJOEMKOCTb
N3 aux No
Ne HamveHoBanue 1a60paTopHBIX padot TpynoeMKoCTh, | MpakTUYECKOH | pa3mena
/11 (gac) MOJATOTOBKH, | JUCITHII
(gac) JIMHBI

Y4eOHBIM MJIaHOM HE MPEAyCMOTPEHO

Bcero

4.5. KypcoBoe npoeKTUpoBaHUE/ BHIIOTHEHUE KYPCOBON PabOThI

VY4eOHbBIM MJIaHOM HE TPeAyCMOTPEHO

4.6. CamocrodTenbHas paboTa 00yJaroUxcs
Buapl camocTosiTenbHON paboThI U €€ TPYI0EMKOCTh MPUBEICHBI B Ta0IHIIE /.

Tabnuna 7 — Bunbel caMmocTosaTebHON paboThl M €€ TPYAO0EMKOCTh

Bux camocrositensHOM paboThI Bflzl;o’ Cemectp 1, uac Cemectp 2, yac

1 2 3 4

W3yueHne TeOpeTHIecKoro Marepuasia
20 20

qucrumingel (TO)
KypcoBoe npoektupoBanue (KII, KP)
PacuetHo-rpadguueckue 3ananus (PI'3)
Brimonnenue pedepara (P)
[ToaroToBka K TEKyLieMy KOHTPOJIIO 20 10
ycneBaemoctu (TKVY)
Jowmamnee 3ananue (J13) 20 10
Kontposbabie paboTsl 3a0unnkoB (KP3) 20 20
ITonroroBKa K MpOMEXYTOYHON 41 21




arrectaruu (I1A)

Bcero: 202 121

81

5. IlepedyeHnb yueOHO-METOUYECKOTO 0OECTICUCHUS

JUISL CAMOCTOSITENTbHON PabOoThl 00y4aroImuXCs MO JUCHUTUIHHE (MOJTYJIIO)

yLIe6HO'MeTOI[I/ILIeCKI/Ie MaT€puajibl IJIA CaMOCTOSTEILHOM pa60TbI 06y11a101u14xcs; YKa3aHbl B

n.a. /-11.

6. IlepeueHb MeYaTHBIX M AIEKTPOHHBIX YUCOHBIX U3TAHUI

[lepeueHp nevaTHBIX U 3JIEKTPOHHBIX Y4EOHBIX U3/1aHUN IpUBEIeH B Tabmuie 8.
Tabmuna 8— [lepeyeHp Me4aTHBIX U JIEKTPOHHBIX YUEOHBIX U3TaHUI

Mudp/ bubnuorpadudeckas ccpuika KonunyectBo
URL anpec 9K3EMILISPOB B
o6ubnnoreke
(xpome
AJIEKTPOHHBIX
9K3EMILISPOB)
517 [TuckynoB H. C. luddepenunanpHoe u 159
1134 UHTETpaibHOE ncuncienus: yyeonuk: B2 1., T. 1./
H. C. Iluckynos. - CII06.: Mudpun, - 1996. - 416 c.
017 [Muckynos H.C. luddepenunansnoe u 145
1134 MHTETpaIbHOE UCUUCIeHne: yuebnoe nocodue. T. 2 /
H. C. ITuckynos. - U3a. crep. - M.: Unrterpan-Ilpecc,
1998. - 544 c.
517 [TuckynoB H. C. Iuddepennunansaoe u 237
1134 UHTErpaibHOE ncuncieHus: B 2 T.: yuebHoe mocobue
JUIst cTyieHToB BTy30B M.: UnTerpan-Ilpecc, 2004 -
- 2004. - 415 c.
517 bepman, I'. H. COopHUK 33124 110 KypCy 165
b50 MaTeMaTHYecKoro aHanu3za: yueOHoe nocobue / I'. H.
bepman. - 22-¢ uz ., nepepad. - CII16.: [Tpodeccus,
2005. - 432 c.
517 Bricmas maremaruka. Psager: yue6Hoe nmocodue / 1O. 167
I'96 A. TI'ycman, C. I1. [TombiTkus, A. O. CMmupHOB; C.-
[Terep6. roc. yH-T a3poKOCM. MPUOOPOCTPOCHHUS. -
CIIo. : U3g-Bo I'YAII 2015. - 77 c.
https://e.lanbook. | ®uxrtenronsr I'.M. OcCHOBBI MATEMATHYECKOTO 9BC Jlans
com/book/65055 | ananmu3a. B 2-x T1. Tom 1-b1ii - Cankt-IletepOypr:
Jlann, 2015.- 448c.
https://e.lanbook. | ®uxrtenronsir .M. OCHOBBI MAaTEMAaTHYECKOTO OBbC Jlanb
com/book/411 | amanuza. B 2-x TT. ToM 2-ii - Cankr-IleTepOypr:
Jlanb, 2008. - 464c.
https://e.lanbook. | COopHuK 3a71a4y O MaTeMaTHYECKOMY aHAIKU3y. Tom OBbC Jlanb
com/book/2226 | 1. IIpenen. HenpepsiBHOCTD. b depeHnupyeMocTsb
/ JI.J. KynpsiBues [u ap.]. - MockBa : ®u3mariur,
2010. — 496 c.
COOpHHUK 3a/1a4 [0 MATEeMaTHYECKOMY aHaIu3y. Tom 3bC Jlanb
https://e.lanbook. | 2. UuTerpansl. Psapr: yueb. mocodue / JI.JI.
com/book/2227 | Kyapsisues [u ap.]. - Mocksa : ®usmariur, 2009. -
504 c.
http://e.lanbook.c | Banguua K.B. Maremaruuecknii ananmus. / K.B. 9BC Jlans



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

om/book/74580

bannun, B.H. banuisikos, A.B. Pykocyes. - M.:
OJIMHTA, 2015. — 361 c.

http://e.lanbook.c | bepmanT A.®. Kparkuii Kypc MaTeMaTHYECKOTO OBC Jlanb
om/book/2660 | ananusa./ A.®. bepmanr, U.I'. ApamanoBuu. - CII6.:
Jlanp, 2010. - 736 c.
http://e.lanbook.c | Becos O.B. Jlekiuu no MareMaTu4ecKOMy aHAIH3Y. - ObC Jlanb
om/book/72002 | M.: ®usmariur, 2015. - 480 c.
http://e.lanbook.c | 3nmo6una C.B. Maremaruueckuii aHaim3 B 3aa4ax u ObC Jlanb
om/book/2377 | ynpaxuenusx. / C.B. 3106una, JI.H. ITocurenbckas.
- M. : ®usmarnut, 2009. - 360 c.
https://e.lanbook. | Bypkosa E. B. Maremartnueckuii ananus. / E. B. OBC Jlanp
com/book/147557 | bypkosa, O. A. lllymepuna. - Kpacnosipck: Cu6l'y
nM. akagemuka M. @. PemeTnéna, 2018. - 128 c.
YAK 517.9 3unrep A.A., Makaposa M.B. Jluddepennmansasie 100
ypaBHeHUsL: yued. nocodue/ A.A. 3unrep, M.B.
Makaposa. —CI16.:I'YAII, 2014.- 56c.
YK 517.9 Makaposa M.B., [Tomertkun C.I1. [lpumenenue 50
i depeHIanbHbIX YPAaBHEHHUH /1S PEIICHUS
MPUKIAIHBIX 3a7a4: yueb.-MeTo 1. mocobue/ M.B.
Makapoga, C.II. [Tombrtkun. —CI16.: I'VAIIL, 2021.-
45c.
https://e.lanbook. | Aradonos, C.A. Tuddepeniuaababie ypaBHEHHS / 3bC Jlanb
com/book/106546 | C.A. Aradonos, A.Jl. 'epman, T.B. Mypartoa. —
MI'TY um. H.O. baymana, 2004. (Cep. MaTtemaruka
B TeXHUYECKOM yHUBepcurere; Boin. VII).
https://e.lanbook. | XKabko, A. I1. AuddepennmansHpie ypaBHEHUS U ObC Jlanb

com/book/211928

ycroiunBocTh: yueOHuk / A. I1. XKaobko, E. 1.
Kotuna, O. H. YUnxoBa. — Cankr-IlerepOypr: Jlans,
2022. — 320 c.

Ilepeuenn

TGHCKOMMYHHKaHHOHHOﬁ CCTHU

7. TlepedyeHb HIEKTPOHHBIX 00Pa30BATEIBHBIX PECYPCOB
nH(OPMaIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu « IHTepHeT»
MH(OpPMaLOHHO-
HEOOXOTUMBIX [UIsI OCBOEHHUS JIHUCUUIUIMHBI

AJIIEKTPOHHBIX
«HTEpHETY,

o0pa3oBaTeNbHbIX pecypcoB

npuBesieH B Tabmuue 9.

Tabmuuma 9 -—

TEJIEKOMMYHUKAIMOHHOU ceTn «HTepHEeT»

[TepeyeHb 3NEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB HH(POPMALUOHHO-

URL anpec

HaunmenoBauue

http://www.math-net.ru

OO61epoccuiickuii MaTeMaTHYECKUIA MOpTaj

http://mathhelpplanet.com/

Marematnueckuii popym Math Help Planet

http://e.lanbook.com/view

9BC «Jlaaby»

8. Ilepedens MHPOPMAITMOHHBIX TEXHOJIOTHUI

8.1. [lepeyenp mporpaMMHOro oOecreueHusl, HCHOJIb3YeMOro IMpH OCYIIECTBICHUU
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUILINHE.
[lepedyeHp UCTIONB3yeMOT0 IPOrPaMMHOT0 oOecrieueHus npeacTasieH B Tadbauie 10.

Tabmuna 10— [TepeueHs mporpaMMHOTO 00€CIICUCHHS

Ne i/t

HanmenoBaunue

1. Microsoft Windows

2. Microsoft Office



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

3. MathType
4. Wolfram Mathematica
8.2. Ilepeyenp  WH(MOPMAIMOHHO-CIIPABOYHBIX  CUCTEM,  HUCIOJB3YyEeMBIX  IpU

OCYIIIECTBIICHUU 00Pa30BaTEILHOrO MPoIiecca 1Mo JUCIUILIHHE
[lepeuens WCTONB3yeMBIX HMH(DOPMAIMOHHO-CIIPABOYHBIX CHCTEM TIPEICTABJICH B
Tabymue 11.

Tabmuua 11— Ilepedyens HHPOPMALMOHHO-CITPABOYHBIX CHCTEM

Ne /0 HaumenoBanue

9BC «Jlaup»

9. MarepuaiabHO-TeXHHUYECKas 0a3a
CoctaB MaTepHaTbHO-TEXHHYECKOH 0a3bl, HEOOXOAUMOW JIIi  OCYIICCTBIICHUS
00pa3oBaTeNLHOTO MpoIiecca M0 AUCIUILTUHE, TPeCTaBiIeH B Tabuiel?2.

Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHHYECKON 0a3bl

Ne HanmMeHnoBaHnue cocTaBHON 4acTH Howmep aynuropun
/T MaTepUaIbHO-TEXHUYECKON Oa3bl (Ipu HEOOXOTUMOCTH )

JlexumoHHas ayIMTOpUs

Ay,I[I/ITOpI/IH JJIA IPAKTUYICCKUX 3aHATHH

10. Onenounble cpeacTBa A MPOBEICHHS TPOMEXYTOUHOM aTTecTallK
10.1. CocTaB OICHOYHBIX CpPEACTB JJIsi TPOBEIEHHUS TPOMEKYTOYHOH aTTeCTalluu
o0yyaromuxcst o JUCUUIUIMHE MpuBeAeH B Tabnue 13.
Tabmauna 13 — CocTaB OLIEHOYHBIX CPEJCTB JJIsl NPOBEACHUS TPOMEKYTOUHOMN aTTecTaluu

Bug HpOMe)KYTOQHOﬁ aTTeCTallun Hepequb OICHOYHBIX CPCACTB

OK3aMeH Crircok BOMpPOCOB K 9K3aMEHY;
TecTsl.

10.2. B kayecTBe KpUTEpUEB OIEHKH YpPOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMITETEHIINI OOYJaloUIMMHCS TPUMEHSETCS 5-0ajuibHasi MIKajla OUEHKH C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMH, KoTopasi mpuBejeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCs
100-6annpHast ~ mIKajla ~ MOIYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCTIOJIb30BaHUSI KOTOPOW, YCTaHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurepuu o1ieHKH YpoBHS c(hOPMHUPOBAHHOCTH KOMIETEHITHH

Or1eHKa KOMITETEHITUH

XapakteprcTrka chOpMUPOBAHHBIX KOMIIETEHITHI
5-0ayuThHAd IKama PAKTCp (bopmmp

— oOyyaromuiicss TiayOOKO M BCECTOPOHHE YCBOMWJI IPOrPaMMHBIM
MaTepHai;

— YBEPEHHO, JIOTUYHO, I1OCIIEI0BATEILHO U TPAMOTHO €0 M3J1araer;

— OIIMpasACb Ha 3HaHUA OCHOBHOH M )IOHOHHHTCHBHOﬁ JIMTCPATYPBhI,
TECHO IPHUBA3BIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHUS C HpaKTquCKOﬁ
JeSITeTbHOCTBIO HAIIPABIICHMUS;

— yMeJi0 000CHOBBIBAET U ApTYMEHTUPYET BbIJIBUTAEMbIE UM HJICH;

— JIeJIaeT BBIBOALI U 00OOIICHHS;

— cBOOOJTHO BJIA/ICET CHCTEMOI CeNMAIN3UPOBAHHBIX OHSITHH.

«OTIIMYHO»
(GaYTCHO»




Or11eHKa KOMITETEHITUHN

5-0ayuipHad IIKaIa

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

(XOPOLIO»
(Ga4TCHO»

— o0yJaromuiics TBEPI0 YCBOWII MPOTPAMMHBINA MaTepHall, TPaMOTHO U
[0 CYIIECTBY H3JIaraeT €ro, ONUpasch Ha 3HAHUSA OCHOBHOMU
JUTEPATYPBI;

— HE JIOMYCKAeT CYIMECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIE 3HAaHUS C MPAKTHYECKON AESITeIHbHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET Hay4YHbIC TOJIOKEHUS,

— JIeJIaeT BBIBOJIBI U 000OIIEHHS;

— BJIAJICET CHCTEMOH CIIeMaTN3UPOBAHHBIX TOHSITHH.

«yZI0BJIETBOPUTEIILHOY
«BAUYTCHO»

— 00y4Jaromuiicss yCBOMII TOJIBKO OCHOBHOHM MPOrpaMMHBIM MaTepHal,
II0 CYHIECTBY M3JIaracT €ro, ONMpasch HA 3HAHUSA TOJIBKO OCHOBHOMU
JUTEPATYPBI;

— JIONyCKaeT HeCYIECTBEHHbIE OIIMOKH U HETOYHOCTH;

— UCIIBITBIBACT 3aTPYAHEHUS B IIPAKTUYECKOM IIPUMEHEHUU 3HAHWUU
HaIpaBJICHUS;

— ci1ab0 apryMeHTUpPYeT Hay4dHbIE MTOJIOKEHMUS;

— 3aTpyaHseTCs B (POPMYIMPOBAHUN BBIBOJOB M 000OIICHHUIA;

— 4aCTUYHO BJIAJIeET CUCTEMOH CIELMAIN3UPOBAHHBIX TOHITHH.

HCYIOBJICTBOPUTCIILHO»
<HC 3a4YTCHO»

— oOyyaromuiics He YCBOMJ 3HAYUTEIBHOW YacTH MPOTrPaMMHOTO
Marepuana;

— JIOMYCKaeT  CYIIECTBEHHbIE  OIMMOKM W  HETOYHOCTH  TpHU
paccMOTpeHHH Ipo0JIeM B KOHKPETHOM HalpaBlICHUH;

— MCHBITHIBACT TPYAHOCTH B MIPAKTUUECKOM IIPHUMEHEHUH 3HAHHIA;

— HE MOXKET apryMEHTUPOBATh HAyYHbIE MOJI0KEHUS,;

— He QOpPMYIUPYET BHIBOAOB U 000OLICHUIA.

10.3. TunoBble KOHTPOIIBHBIE 3a/IaHUS WIH WHBIE MAaTEPHUATIBI.
Bompocsr (3agaun) Asis sK3aMeHa mpeicTaBieHsl B Tabmuie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Ne [Tepedens BOmpoOCOB (3a71a4) TSl 9K3aMeHa Kon

n/n MHIUKATOpa
Cemectp Nel

1. | IIpenen pynkuuu. Berunciaenue npenenos. YK-1.¥.2

1. Bsruncauts npegen lim ———

¥—+po X 2x—8

OTtBer: 3

. 2x" —4x—6
2. Brauciutb nmpeaci ]111} Tm o -

x—3 2K —/XTa

Otser: 8/5

3. Bemuumcnuts npenen lim ———

¥—+po &XT TaK T2
Otsert: 3/2
—Xx"+x+6

4. Beruucnuts npezen lim -

x—3 2x~ —hx—3

T n

OrtBer: - 5/7

5. Bsruncants npezmen lim ———

x—+pa  OX X

OTBeT: 0€CKOHEYHOCTH

6. Bwrumcauts npegen lim -

X——a




Ortser: -3/6 =-1/2

.
7. Bpraucauth npeaen lim -

-

o= T '
X KT

x—+on  2x- +Ex—132
OTBeT: 0€CKOHEYHOCTDH
8. Bbrumcauts npezaen lim ———
OtBer: 7/6
B pxT+9x—4

9. Beruucnuts npegen lim ——

w—oa  HE—Tx+12
OTBeT: 0€CKOHEYHOCTH

[= T |
SR T4

10. Beraucnuts npezen lim ————

OtBet: 8/5
Kakue u3 npeacTaBieHHBIX HIKE MIPEIETIOB MOTYT OBITh BHIYUCIICHBI VK-1.B.2
METOJIOM JIEJIEHUSI Ha OOJIBIIIYIO CTEIIEHb [IEPEMEHHbIX ?
. Ix :—53
a) lim—
x—0 Xx°+2Ix
. 2x” —du—6
b) lim —
x—3 2x"—Tx+3
. Ax“—4x—4
c) ,l,ljlfl 2xl-3x-2
. —x tut e
d) lim———
x—3 <K —aXK—a
. X i Ix z —x+2
e) lim———
=0 Ix-—Tx+2
Otsert: a), C), €)
Kakas ¢yHKIMS Ha3bIBaeTCsl HETPEPHIBHOM B TOUKE Xo? OIIK-1.3.1
OtBer: ®ynkuus f(X) Ha3pIBaeTCs HeNMPePHLIBHON B TOYKeE X0, €CJIH
OHAa ompe/eeHA B HEKOTOPOil OKPECTHOCTH 3TOH TOYKH X0 U
lim f(x) = f(x,)
Xy
Yemy paBHa cyMMa KOHEYHOTO YHClia OECKOHEYHO MaNbIX (PYHKIIUNA? OIIK-1.3.1
OtBer: CymMMa KOHEYHOI'0 YHCJIA 0eCKOHeYHO MaJIbIX (pyHKumi —
3T0 PyHKIMSA OECKOHEYHO MaJjiast
Teno nBIKeTCs 1O 3aK0HY S(t) = 5t° +1. Uemy paBHa ckopocTh V(t) B OIlIK-1.3.1
MOMeHT BpeMeHH t =17 3anuimTe HOMEp BEpHOTO OTBETA. OIK-1.V.1
1) 6
2) 4
3) 10
4) 15
OtBet: 4)
1) BsIuHCINTE NPOM3BOAHYIO GYHKIHH ¥ = %~ + 4% YK-1.B.2
OIIK-1.V¥.1

Oreer: 2x + 4%In4
2) Bepno nu yrBepxkaenue: «[Ipon3BoaHas CyMMBI IBYX
muddepeHnrpyemMbix QYHKIHH paBHA CYMME IMMPOU3BOIHBIX ATUX




dbyHkmiiy. OTBET apryMEeHTHPYITE.

OTtBeT:
IIpaBuna nud¢epeHupoBaHUS MOTYT ObITh 3aIIUCAHBI:

1. (C-u(x))'=C-u'(x)
2. (U()EVv(X))'=u'(X)xV'(X)
3

- (U(X)-v(x)) =u"(X)-v(X)+u(x)-v'(x)

4 () =

v (x

®opmyaa Ne4 kak pa3 u o3Hauaet, uyTo «IIponsBoaHasi cyMMblI IByX
aupepeHurpyeMbix GyHKUIMIA paBHA CyMMe NPOU3BOAHBIX ITHX
pyHknmii».

1) BblumMCIMTE NPOM3BOIHYIO QYHKIMH V¥ = x - - 4°

OtrBer:V = x - 4% (2 + xin4)

2) Bepuo nu yrBepxaenue: «[Ipons3BoaHas Ipou3BeaCHHS ABYX
muddepeHrpyemMbIx QyHKIUI paBHA TPOU3BEACHUIO IPOU3BOIHBIX
THX QyHKIUIY. OTBET apryMeHTUpPYHTE.

OTBeT: yTBep:KIeHHe HEBEPHO.
IIpaBuna nud¢epeHupoBaHUs MOTYT ObITh 3aIIHCAHBI:

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

N

. (UC)EV(X)) =u' (X)) (X)
- (U(x)-v(x))'=u’(x)-v(x)+u(x)-Vv'(x)

[ i 1 vlal—ulx) v lx

w

v x

®opmyiia Ne3 —310 popMyJia 1JIsi BBIYMCICHUS IIPOM3BOIHOM
npousseaeHust AByX AU depeHurpyeMbIX pyHKIHIA, OHA He
COOTBETCTBYET NIPUBEICHHOMY B YTBEPKACHHH TEKCTY.

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

Haiigure popmyny ¢ ommOkoid. ApryMeHTUpYHTE CBOW OTBET.

-

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

N

- (UX)RV(X))' =u" (X)EV'(X)
- (U()-v (X)) =’ (x)-+-v'(x)

4 ()=

w

v (x

OtBet: omuodka B popmyJie Ne3. o npasuny nuddepeHuupoBanus

npousBeaeHus ABYX AupdepeHunpyembiX GyHKIUN NIPOU3IBOAHASA

NPOU3BeeHUs BbIYUCAsIeTCs Mo opmylie:
(U(x)-v(x))"=u’"(x)-v(x)+u(x)-v'(x)

OIIK-1.V.1

[TpaBuna quddepennupoanus. [IponsBogHas CI10XKHON HYHKIIUH.
3ananue 1.
1) Haiinure nmpon3BoaHy0 QYHKIIUHA

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




v =5cos(7 +8x) + V7x—8

OTtBeT:
3

7 2

—40sin(7 + 8x) + 1 (7x—8) *

2) HazoBute kakoe-1u00 mu¢poBOe CPEACTBO, IPUMEHUMOE JIJIs
pereHust gaHHOM 3aaaun. OOOCHYWTE Balll BHIOOP.

Oteer: K undgpoBbiM cpeacTBaM, KOTOPbIe MOI'YT ObITh IPUMEHEHDbI
JUISl pelleHus JaHHoM 3agaun oTHocuTess Wolfram Mathematica-
nporpaMMHoe odecneuyeHnue, BKJalo4vallnee 00J1b110i HaOop
MaTeMaTu4ecKuX GyHKIUI B TOM YUCIE€CUCTEMY KOMIIbIOTEPHOM
ajnre0Opbl, OpUEHTHUPOBAHHYIO HA NMOATO0TOBKY HHTEPAKTHBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

3aganue 2.

1) Haiiaute npou3BOoIHYIO (PYHKIIMH
v = 5cos(5+ 2x) *In(5x — 2)
Oteer: —10sin(5 + 2x) * In(5x— 2) + S5cos(5 + 2x) * >

Ex-2

2) HazoBuTe kakoe-11u00 mudpoBoe cpesicTBO, MPUMEHUMOE IS
peluieHus qaHHou 3agaun. O60CHyHTE Balll BHIOOD.

OtBet: K ungpoBsiM cpeacrBam, KOTOpbie MOTYT ObITH IPUMEHEHbI
JUISl pellieHus JaHHoi 3a1aun oTHOcUuTcst Wolfram Mathematica-
nporpamMMHoe odecrneyeHue, BKJIOYaomee 00J1b110il Hadop
MaTeMaTHu4YecKuX GyHKIUI B TOM YHCJIECHUCTEMY KOMIbIOTEPHOM
ajredpbl, OpUEHTHPOBAHHYIO HA MOATO0TOBKY HHTEPAKTHBHBIX
AOKYMEHTOB C BIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKICHUEM.

3ananue 3.
1) Haiimute mpou3BoOIHYIO QYHKIHH
_ —6tg(7 + 4x)
" In (7Tx—4)
OTser:
—24 —4)+ 1 LA
m ¥ 1]1(?5{ ‘l':| Gtg(? ‘l'X:l R —

(In(7x— 4))*
2) HazoBure xakoe-m100 1udpoBoe CpeacTBO, IPUMEHUMOE JIJIs
pereHust gaHHOM 3aaaun. OGOCHYHTE Balll BHIOOP.

Oteer: K undpoBbiM cpeacTBamM, KOTOPbIE MOT'YT ObITH IPUMEHEHbI
JUIS pelleHus JaHHoi 3aaaum oTHocuTess Wolfram Mathematica-
nporpamMMHoe odecrneyeHue, BKJIKYaIiee 60/1b110ii HAO0p
MaTeMaTH4eCKUX GYHKIMHA B TOM YHCJIECHCTEMY KOMIIbIOTEPHOMH
ajredpbl, OpUEHTHPOBAHHYIO HA MOATO0TOBKY HHTEPAKTHBHBIX
AOKYMEHTOB C BbIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHHEM.

3aganue 4.
1) Haiinure nmpon3BoHy0 QYHKIIUHA
v =4/ 2 — 6sin(7 + 4x)



https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
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https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B

OTBeT:

1
- ¢ (—24)cos(7 + 4x)
2,/2 —6sin(7 + 4x)
2) HazoBure kakoe-im100 uppoBoe CpeacTBO, IPUMEHUMOE JIJIS
peuieHus qanHou 3agadn. OO60CHYHTE BaIll BEIOOP.

OtBet: K undpoBbiM cpeacTBam, KOTOpbie MOTYT ObITh IPUMEHEHbI

JJIsSl pellieHusi TaHHoi 3aga4yn oTHocuTess Wolfram Mathematica-
nporpamMMHoe odecrieueHue, BKJI0Yawmiee 00J1b110ii Hadop
MaTeMaTU4YecKUX GYHKIMHA B TOM YHCJIECHCTEMY KOMIIbIOTEPHOM
ajiredpbl, OpMEHTHPOBAHHYIO HA MOJATOTOBKY HHTEPAKTHBHBIX
JOKYMEHTOB C BIYMCJIEHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

3agaHue 5.
1) Haiinute npou3BoaHy0 QpyHKINU

y = 5cos(3 + 4x) + log,(3x— 4)

OTser:

3

(3x —4)In4
2) HazoBute kakoe-1u60 uudpoBoe cpeacTBo, MPUMEHUMOE IS
pereHust gaHHoM 3aaaun. OGOCHYHTE Balll BHIOOP.

—20sin(3 + 4x) +

OtBet: K undpoBbiM cpeacTBam, KOTOpbie MOTYT ObITh IPUMEHEHbI

JUIsl peleHus JaHHoi 3agaum oTHocuTest Wolfram Mathematica-
nporpaMMHoe odecrneyeHue, BKIKYaIiee 00/1b110ii HAOOP
MaTeMaTHYeCKUX PYHKIMA B TOM YHCJIEe CHCTEMY KOMIIbIOTEPHOM
ajiredpbl, OpMEHTUPOBAHHYIO HA MOJATOTOBKY HHTEPAKTUBHBIX
AOKYMEHTOB C BIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKICHUEM.

10.

[TpoBepbTe SABIASETCS JTM BBIpAKEHNE
1 .
- £ (—24)cos(7 + 4x)

2, 2—bmmn| T+42

NpPOU3BOIHOM QyHKIMHU v = /2 — 6sin(7 + 4x) ? OTBET 0OOCHYIHTE.
OTBer: BbIpa:keHHe SIBJISIETCH MPOU3BOAHOM 1151 QYHKIMH, YTOOBI
3T0 000CHOBATH MOKHO B3ITh IIPOU3BOHYIO OT

V= ,\,-"2 - Gsin(? + 4x) WJIM BBIYUCIUTH HeonpeaeJeHHbI|
HHTerpaJ

1
J ¢ (—24)cos(7 + 4x)dx
2,/2— 6sin(7 + 4x)

OIIK-1.V.1

11.

3anummTe ypaBHEHHE KAacaTelbHOl K rpaduKy QyHKIuN y=x° - 2
B €r0 TOUKe ¢ abciuccoi Xo= 1
OrBer: y=3x-4

OIIK-1.V.1

12.

B KaKoif TOuKe ypaBHEHHE KacaTeIbHOM K rpaduky GpyHKIHT Y=X° -2
nMeet B Yy=3X-4

OTtBer: Xo=1

3amada MOXeT ObITh perieHa 1ByMs crocobamu. O6ocHylTe 06a
croco0a pereHus.

OrtBer: IlepBblii c10CO0 OCHOBaH Ha ONpPeeICHUN KacaTeJlIbHOM K
rpaguky GyHKIUN — 3TO 001asi TOUKA rpaduka pyHKuum u

OIIK-1.V¥.1



https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B

NPSIMO, SIBJISIIONIEHCS KAacaTeJbHOM, T.e. HY?>KHO PelIMTh CUCTEMY

Ly =x"—12
aBHEHUH |-
P y=3x—4
IIpu BTOpPOM cnioco0e pemieHusi, He00X0AMMO CPABHUTH 001Iee

ypaBHeHHe KacatenbHoil v = v(xp) + ¥ (xy) (x— x,) uy=3x-4

13.

ITycts B TOuke (Xo, Yo) mepecekarores ase kpusbie Y=F(X) u y=g(x). O6e
¢byukuuu Y=f(X) u y=g(X) umerot npousBogHbie B ToUke (Xo, Yo). Uemy
PaBeH yrojl MEX1y KPUBBIMH?
OrtBer: Yriom ¢ mexay kpuBbiMu Y=f(X) m y=0(X) B Touke (Xo, Yo)
HA3bIBAETCS YroJI MEKIY KacaTeJIbHBIMH K MPSAMbBIM,

g lxg—f (xp

NpoBeJIeHHBIMHU B TOYKe (X0, Y0) H tg(e)= 1+ (x0) g’
+(xg) g (xp

YK-1.3.2

14.

[TycTh nonoxxeHue TOUKU npu e€ IBMKEeHUM 3a1aéres pyHkuuen S=S(t),
rae t — Bpems. Uemy paBHa CKOPOCTb TOUKH? BrInuiinre HoMep BEpPHOIO
YTBEPKACHHUS.

a) CKopocTh TOYKH PaBHA NMPOU3BOAHOI PyHKIMM S(t)

a) CKOpOCTb TOYKH paBHA BTOPOM MpOou3BoAHOM QyHKInU S(t)

b) Ckopocts Touku paBHa auddepenimany Gynkuun S(t)

OrtBeT: a)

OIIK-1.3.1

15.

[Tycts ¢pynkus y = f(x) 3amana Ha untepBaie (, b). Hazoure ycnoBue
yobiBanust GpyHkuun y = f(x) Ha unTepsaie (a, b).

OtBet: Ecan npousBognas pynkuuu y = f(X) orpunarenbHa ajs
BCEX X U3 HHTepBaJja (a, b), To pyHKIus yobIBaeT HA 3TOM
HWHTEpBaJIe.

YK-1.3.2

16.

[Tycts ¢pynknus y = f(x) 3agana Ha untepBaie (a, b). Hazoure ycinoBue
BBINTYKJIOCTH BBepX (pyHkimu y = f(x) Ha unTepsaie (a, b).

OtBet: Ecim BTOpasi npousBoanas pynkuuu y = f(x) orpunarenbHa
JJI BCeX X M3 HHTepBaJia (a, b), To pyHKIMs BHINYKJIa BBEPX HA
3TOM MHTepBaJe.

YK-1.3.2

17.

[Tycte ¢pynknus y = f(x) 3agana Ha untepBaie (a, b). Hazoure ycnoBue
BOTHYTOCTH (BBIYKJIOCTH BHU3) QyHKIMK y = f(X) Ha uHTEpBaje (a, b).
Oreer: Eciin Bropas npousBoaHasi pyukuuu y = f(X)
MOJIOKUTEJILHA UISI BCEX X M3 HHTepBaJa (a, b), To pynknus
BOTHYTA (BBINYKJIa BHU3) HA 3TOM HHTEpPBAaJIe.

YK-1.3.2

18.

[lycts muddepenuupyemas pynkuus y = f(X) 3a1ana Ha UHTEepBae

(a, b).

W3BecTHO, 4TO B TOUKE Xo HA uHTepBate (a, b) mpousBonHas hyHkIUM y
= f(x) paBHa Hymo0. Kakux 1aHHBIX HE XBaTaeT, 4YTOOBI yTBEPKIAATh, UTO
B 3TOU TOUKe (PYHKIUS UMEET MaKCUMyM?

OtBet: B TOYKax 3KkcTpeMyMa Ha HHTepBaJie (4, b) mpousBogHan
dynkuum y = f(X) paBHa HyJ110 (He00X0AUMOE YCI0BHE). ITA TOUKA
MO:KeT ObITh TOYKOH MAKCHMYMa, MUHMMYMA HJIH Nlepernda

VK-2.B.2




rpaduka pyakuun. [iis Toro, yTo0bl B TOUKE ObLI MAKCHUMYM,
npou3BoaHasi GyHKIHUU J0JKHA MEHATDH 3HAK C IJIIOCA HA MUHYC.

19. | Kakas npsimast TMHHS Ha3bIBAETCSI ACUMITOTON Tpaduka GpyHKIHH YK-1.3.2
y=f(x)?
Otget: [Ipsimasi TMHASE M Ha3bIBaeTCs ACHMITOTOI rpaguka
¢yukuuu Y=f(X), ecoin paccrosinue d or Touku M, jexkameid Ha 3TOM
rpaduke, 10 NPAMOiIi M cTPeMHUTCS K HYJII0 IPU HEOTPAHUYEHHOM
YAAJIeHUH ITOI TOYKH 10 rpaduky oT Ha4Yaja KOOPAMHAT B
0eCKOHEeYHOCTb.
20. | BepHo a1, 4TO BBIpaXKEHUE OIIK-1.V.1
5, 2, 2:
—x ——x"+—-x2+5
4 37 's
SBnsercs pemenneM | (5x° — 2x° + v x?)dx ? OtBer 0bocHYyliTe.
[TpuBenute aBa criocoba penieHus.
OTBer: BbIpakeHHE
3 a Z g 2 g
;X —Fx Tt 5 AIBJISIeTCS pelleHueM
J (5x% — 2x% + /a3 )dx
Jl1st oTBeTa HA DTOT BONPOC MOKHO B3AITh HHTErpaJj
[ — 5 2 2 =
J (52 —2x" + ¥ )dx=—-a*—=xF+=-a1+C
4 3 5
5
5.4 _ 2% 3,2 3 - —
T.e Xt ——x ol 5 -3T0 0HO M3 pemeHuii nmpu C=5.
Bropoii BapuaHT pemieHus: B3SITh NPOU3BOJAHYIO OT
5
5 2 2 2 .
Ix“ - E'TS + =% + 5, NPOM3BO/HAN PABHA IO MHTErPATLHON
dynkmmn  5x7 — 2x% + Vx® | 3HauMT BHIpaKeEHHE
5 4 2 3,2 2
JX X oAt 5 sABJseTCs pelieHHeM HHTerpaJja.
21. 1. Beiuucnuth HeONpeaeEHHbIN HHTETpal: YK-1.¥.2
- YK-2.V.1

J (5x% — 2x* + /x¥)dx

OrtBer:

5 2 23
—xt——x+-xa1+cC
& 3 5

2. BbIYMCIUTH HEolpeIeIEHHBINA HHTETrpall:

i - o 1

J (Vx*+3x"—=5—
Vx

Vdx

(2]

Orser:
3 : 3 L
—xi + 1.1'4 —20x:+C

5

3. BbIuMcauTh HeomnpeeEHHBINA HHTETrpall:

m

J (I—: FVE

—

3
3




OTBeT:

3 &8 617
—x3i+—x6+C
8 7

4. BbluMcnuTh HeONpeneaEHHbIN HHTETpall:

—_—

JI+_¥I31
J (———)dx
=

x

OTtBeT:
L

0,52+ 0,8x T+ C
5. BwruncauThs HeonpeneaEHHBIN HHTETPAT:

J cos(4x — 7)dx
Ortser:

1
—sin(4x—7)+C
£

22.

MeToapl HHTETPUPOBAHUS: METOJ] BHECEHHUS 10/ 3HaK nuddepeHiuana
U MCTO/ 3aMCHBI nepeMeHHoﬁ I/IHTerI/IpOBaHI/IH.
1. BriOGepure METOJ MHTETPUPOBAHMS U BBIYUCIUTE UHTErPal.
VYKaxuTe Kakol METO1 UHTETPUPOBAHUS TPUMEHSIIH:
OTtBer:

J" 2xdx
Vx?i+3
P, 2

2/x2+3+¢C

Mo:keT ObITh IPUMEHEH KaK MeTOJ BHECCHHS MO/l 3HAK
Au(pepeHnnana TaK U MeTO/ 3aMeHbI IIePpeMeHH O
HHTErPUPOBaHUS.

2. BbiOepuTe METO] HHTETPUPOBAHHUS U BBIYUCIIUTE HHTETPAJl.
VKaKUTe KaKOW METO/] HHTETPUPOBAHMUS TPUMEHSLITH:
[ dxdx
J ¥ 41
OTtBerT:
Zarctg(x®)+ C
MoskeT ObITH IPUMEHEH KaK MeTO/ BHECEHHUsI MO/ 3HAK

Au(ppepeHnnaTa TAK U METO/l 3aMEHbI IlepeMeHHOM
HHTErPUPOBAHMS.

3. BriOepure MeTO1 MHTETPUPOBAHUS M BEIUUCIINTE HHTETPAI.
YKaxxute Kakoid METOJ UHTETPUPOBAHUS IPUMEHSIIN .

J xsin(x® + 3)dx
Ortser:
—;L"OS[XE +31+C

-

MozkeT OBITh IPMMEHEH METO/ 3aMeHbI IepeMeHHOMH

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




HHTErPUPOBAHMSI.

4. BpiOepuTe METOI MHTETPUPOBAHUS U BBIUMCIUTE UHTETPAJL.
VYKaKuTe KaKO! METOJ, HHTEIPUPOBAHUS TPUMEHSIIN:

X
J Vxcos?(Vx)
Otser:
2tg(\x)+C
MoaxeT ObITH IPUMEHEH METO/I 3aMeHbI IlepeMeHH O
HHTErPUPOBAHUS.

5. BeiOepure MeTO MHTETPUPOBAHUS U BBIUMCINTE UHTETpaJl.
VYKkaxxute Kakoi METOJ UHTETPUPOBAHUS IPUMEHSIIN:

J
OTtBer:

© dy
)
—2In|4 —x| +C

Mo:xeT OBITH IPUMEHEH METO/ 3aMeHbI NepeMeHHO
HHTErPUPOBAHMSI.

23.

3aganue 1.

1) BLI‘II/ICJ'II/ITB, IMPUMCHUB MCTOJ UHTCIPUPOBAHHA 110 YACTAM!

J X * cosxdx

OtBer: x¥sinx + cosx +C
2) HazoBute kakoe-mub0 I1UGPOBOE CPEICTBO, MPUMEHUMOE st
penieHus qaHHou 3agaun. OO0CHYyiiTe Balll BHIOOP.

OtBet:
K uudpoBbsiM cpeacrtBamM, KOTOpble MOTYT ObITh NMPUMEHEHBI JIs
pemienust aaHHOW 3amaum  otHocutcss Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJOYaIilee O00JbIIOH Hadop
MaTteMaTu4yeckuXx (yHKUMHA B TOM 4YHCJE CHCTEMY KOMIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYK) HA TMOArOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB C BIYMCJIEHUAMH U BU3YAJIbHBIM COMPOBOKIEHUEM.

3aganue 2.
1) Beruncnuts, NpUMEHUB METOJT MHTETPUPOBAHHUS 110 YACTSIM:
[(x +1)e*dx

OrBer: (x +1)e* —e* + C
2) HasoBure kakoe-mM00 1H(POBOE CPEACTBO, MPUMEHUMOE IS
peuieHus qaHHo 3a1aun. O60CcHyMTe Ball BHIOOP.

OTtBer:
K uudpoBbiM cpeacTrBamM, KOTOPble MOTYT ObITh NMPUMEHEHBbI [JIf
pelieHusi AaHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe oOecrneyeHue, BKJIWYaomee 00Jb1I0i  HAOOP
MaTeMaTH4eCKUX (YHKIOHH B TOM YHCJIE CHCTEMY KOMIbIOTEPHOIl
ajredpbl, OPUHEHTHPOBAHHYI0 HA TOATOTOBKY MHTEPAKTUBHBIX
AOKYMEHTOB C BIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHHUEM.

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



https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B

3amanue 3.

1) BerauciauTh, MPUMEHUB METOI HHTEIPUPOBAHHUS 10 YaCTSIM:
J xlnxdx

Otser: 0,5x*(Inx—0,5)+ C
2) HasoBure kakoe-1u00 1H(POBOE CPEACTBO, MPUMEHUMOE IS
pereHust gaHHOM 3aaa4un. OOOCHYHUTE Balll BHIOOP.

OTger:
K mudpoBbIiM cpeacTrBaM, KOTOpble MOI'YT ObITh NPUMEHEHbI AJIs
pelieHusi daHHOHM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe of0ecnedeHue, BKJIKOYaKinee 00JbmIOH Hadop
MaTeMaTUu4ecKuX (QYyHKIUIA B TOM YMCJIECHCTEMY KOMIbLIOTEPHOM
ajnreOpbl, OPUMEHTHPOBAHHYI0 HAa MOATOTOBKY WMHTEPAKTHUBHBIX
AOKYMEHTOB C BbIYMCJIEHUAMH U BU3YaJIbHBIM CONIPOBOXKIEHHEM.
3ananue 4.

1) BBI‘II/ICJ'II/ITB, MNPUMCHUB MCTOJ UHTCTPUPOBAHUA 110 YACTAM!
_'|,': = sinxdx

OtBer:—x”cosx + 2xsinx + 2cosx+ C
2) HasoBure Kakoe-n1u00 HH(GPOBOE CPEACTBO, MPHUMEHUMOE IS
pereHust gaHHoM 3aaaun. OOOCHYWUTE Balll BHIOOP.

OTtBeT:
K uudpoBbiM cpeacTBaM, KOTOPbIe MOTYT ObITh IPUMEHEHBI 115l
pelieHus JaHHOI 3aga4uu oTHocuTcest Wolfram Mathematica-
nporpaMMHoe odecrneyeHue, BKJIKYaIiee 00/1b110ii HAOOP
MaTeMaTHYeCKUX PYHKIMA B TOM YHCJIe CHCTEMY KOMIIbIOTEPHOM
ajredpbl, OpMEHTUPOBAHHYIO HA MOJATOTOBKY HHTEPAKTUBHBIX
AOKYMEHTOB C BbIYMCJICHUAMH U BU3YaJIbHBIM CONIPOBOXKICHHEM.

24,

3ananue 1.

1) BeruncnuTe OnpeneeHHbII HHTETpat:

-

J dx

a0

OtBet: 2
2) HazoBute kakoe-mu60 mudpPoBOe CPEACTBO, MPUMEHUMOE IS
penieHus qaHHou 3agaun. OO0CHYIiTe Balll BEIOOP.

OTser:
K uudpoBbiM cpeacTtBaM, KOTOPble MOI'YT ObITh NPHUMEHEHbI ISl
pelieHusi AaHHOM 3agayd  oTHocuTca Wolfram Mathematica-
NnporpaMMHoe o0ecnedyeHue, BKJWYawiee O00JbIIOH Hadop
MaTeMaTHYeCKUX (PYHKIOMHA B TOM YHCJE CHCTEMY KOMIbIOTEPHOI
ajredpbl, OPUEHTHPOBAHHYI0 HA TOATOTOBKY MHTEPAKTUBHBIX
AOKYMEHTOB C BbIYMCJICHUAMH U BU3YAJIbHBIM CONPOBOKICHHEM.

3amanue 2.

VK-2.V.3
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https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B

1) BeruuciuTe onpeaeacHHbIN HHTETPa:

1

J 2dx

0

OtBet: 2
2) Ha3zoBute kakoe-11u60 mudpoBoe CPEeaCTBO, MPUMEHUMOE IS
pereHust faHHOM 3aaa4un. OOOCHYHUTE Balll BHIOOP.

OTtBeT:
K mudpoBbIiM cpeacrBamM, KOTOpble MOI'YT ObITh INPHUMEHEHBI AJIs
pelieHusi AaHHOM 3agaun  oTHocuTcsa Wolfram Mathematica-
nporpaMMHoe of0ecmedeHHe, BKJIKOYaKInee O00JbmIOH Hadop
MaTeMaTUu4ecKuX (GYHKIHUIA B TOM 4HcJie CHCTEMY KOMIIbIOTEPHOM
ajnreOpbl, OPUMEHTHPOBAHHYI0 HAa MOATOTOBKY WMHTEPAKTHUBHBIX
AOKYMEHTOB C BIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOXKIEHUEM.

3agaHue 3.

1) BblunciInTE ONPEICICHHBIA HHTETPAT:

3

J xdx

-

OrBer: 9/2-4/2=5/2
2) HazoBute kakoe-mu00 mudpPoBOe CPEACTBO, MPUMEHUMOE IS
peuieHus qaHHou 3agaun. OO0CHYyiiTe Balll BBIOOP.

OrtBer:
K uudpoBbiM cpeacTtBaM, KOTOPble MOI'YT ObITh NPUMEHEHbI JIsl
pelieHusi AaHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe oOecrnedyeHue, BKJOYaIilee O00JbIIOH Hadop
MaTeMAaTHYeCKUX (PYHKIMH B TOM YHCJE CHCTEMY KOMIbIOTEPHOI
ajare0Opbl, OPHMEHTHPOBAHHYI0 HAa MOATOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB C BIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

3aganue 4.

1) Brruncioure OHpC,Z[GJIGHHBIfI HUHTETpaI:
.
J :l.S dx
-1

Otrer: 0-1/4=-1/4
2) HazoBute kakoe-mu60 mudpPoBOe CPEACTBO, MPUMEHUMOE IS
peuieHus qaHHou 3agaun. OO0CHYITE Balll BEIOOP.

OTtBeT:



https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B

K mudpoBbIM cpeacTtBamM, KOTOpble MOI'YT ObITh NPUMEHEHBI AJIs
pelieHusi AaHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe of0ecnedeHHe, BKJIOYaKInee O00JbIIOH HaOoOp
MaTeMaTu4ecKuX (YHKIHUI B TOM 4YMCJie CHCTEMY KOMIIbIOTEPHOM
ajareOpbl, OPUEHTHPOBAHHYI0 HAa MOATOTOBKY MHTEPAKTHUBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOKIEHUEM.

3amanue 5.

1) BeruucnuTe onpeaeacHHbIN HHTErpa:

1

J 2% do

-1

Oteer: e-e!
2) HazoBute kakoe-m1u00 mudpoBoe CPeaCTBO, MPUMEHUMOE IS
pelienus nanHoi 3aaaun. O6oCHy#Te Ball BHIOOP.

OrtBer:
K mudpoBbiM cpeacTtBaM, KOTOPble MOI'YT ObITh NPUMEHEHbI JIsl
pelieHusi JaHHO 3amayd  orTHocuTcsa Wolfram Mathematica-
nporpaMMHoe of0ecnmedeHHe, BKJIKOYaKinee O00JbmIOH Hadop
MaTeMaTu4ecKuX (GYHKIUIA B TOM 4HC/Ie CHCTEMY KOMIIbIOTEPHOM
ajareOpbl, OPUMEHTHPOBAHHYI0 HA MOATOTOBKY WMHTEPAKTUBHBIX
AOKYMEHTOB C BIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOXKIEHUEM.

25.

1. IlpounTerpupyiite TPUroHOMETPUUECKYIO () YHKIUIO

( COSX X

OtsBer: 0,5

2. TlpouHTerpupyiTe TPUrOHOMETPUUECKYIO (DYHKIIUIO

|r Ccosx dx
Otser: O
3. TlpouHTerpupyiTe TPUrOHOMETPHUUECKYIO (DYHKITUIO

OrtBer:0,25
4. TIpowHTErpupyiTe TPUTOHOMETPUUECKYIO (PYHKIIUIO

VK-2.V.3



https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
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https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B

|rs'm_'f fx

"

OtBer: 2

5. TlpouHTerpupyiTe TPUrOHOMETPHUUECKYIO (DYHKITUIO

( sinx dx

OTtBer: 1

Cemectp Ne2
26. | Kakas pynkums z = f(x; V) Ha3bpIBA€TCS HEMPEPHIBHOW B TOUKE VYK-1.3.2
Mg (20;: ¥)?
Oter: ®ynkuust = = f(x; V) Ha3bpIBAeTCs HENMPEPHIBHOI B TOUYKe
My (x5: vy ), ecliH OHA ONIpeeieHa B ITOM TOYKe U HEKOTOPOii ee
OKPEeCTHOCTH, MMeeT mpenes [im (M) M ITOT mpeaes paBeH
M- J"’!:
3HA4YeHUI0 (PYHKIMH Z B TOUKe M
27. | Kakas u3 popmyn cootBercTByeT auddepenimany GpyHkmun y=e><? YK-2.3.1
a) dy=2e?*dx
b) dy=e*dx
c) dy=2e*dx
OrtBeT: a)
28. | YacTHbIe IPOU3BOIHBIC YK-1.¥.2
. 2= = -
1. Haiinure yacTHbIC IPOU3BOAHBIC _— 1 z— byHKIMN OIK-1.Y.1

sin(3+8x —7y)

2 —x3y7
cos(3+8x—Ty)+8(2 —.!."1_1,' "+ sz’ra'.'S—B.:.‘—?}'ZS.!."'}"'

3,7

z:

OTBerT: ’
|2—x

—cos(3+8x—Ty)+*7(2—xX*y")+sin(3+8x— 7y)7x°y*
Z- %y’

o 8z fz
2. Haiinute 9acTHBIE TPOU3BOIHEIC R L GbyHKIIN

sin(3 + 2x — 5y)
z =

2 —x*y!
cos(3+2x—5y)+2(2 —x'}}' 1+ 5‘2‘?!':’3—2.1‘—5}':4)."1}".
(2-xty7)

—cos(3+2x—5y)*5(2—x*y") +sin(3+ 2x— 5y)7x*y*

OTtBer:

(2 —x*y")?




o dz= E
3. Haiinure yacTHBIC MPOU3BOIHBIE e byHKIIIT

_ sin(1+4x —3y)

= —
3+ xsy!
ros(1+4x—3y)e#{3+xy |- sinl1+4x—-3y 22ty
OTtBerT: 5 o2
13+x"y" )
—cos(1+4x—3y)+*3(3+x"y")—sin(1+ 4x— 3y)7x"y*
(3 +x2y7)?

o = d=
4. HaiiguTe yacTHBIE PON3BOIHBIE e byHKIIUU

_ sin(7 +4x —7y)

= -
3 —x3yt
cos(T+4x—7v) 54|'3—.!."1_1,'5]—sz’ra'.'?—-l.:.‘—?}'ZS.r"}'b
Orser: N
13—x"y")
—cos(7T+4x—Ty)+*7(3—xX*y%) +sin(7+ 4x— 7y)6x’y°
(8 —x%y®)?

o = d=
5. Haiinure 9acTHEIC IPOM3BOHBIC - I e byHKIIN

_ sin(5+8x —5y)
B E

e ;
3 —x®y
ros(5+8x—5y)+8(3-x 3% )+ sin(5+8x—-5y)4xTy®

I.S_x_]_}ls_ln

OTtBeT:

—cos(5+ 8x—5y) *5(3 — x*y®) + sin(5+ 8x— 5y)6x*y°

(3 — x*y®)?

29.

Brinucarts ycioBue npu KOTOPOM BbIpasKeHHE
P(x,y,2)dx + Q(x,y,z)dy+R(x,y,z)dz
npejcTaBisieT coboi quddepeHnnan HeKoTopoi GyHKIMHU U(X,Y,Z).
Orteer: [laHHOe BhIpazKeHue MpeacTaBJsieT co0oii nuddepenunan pynkuun
u(x,y,z), ecam: P(x,y,z) — 310 yacTHasi npou3BoaHast pyHkuuu u(X,y,z) mo
X;
Q(X,y,2) - 370 yacTHasi mpou3BoaHAasi pyHKIUH U(X,Y,Z) mo y:
R(X,y,z) 310 yacTHasi npou3BoaHAsl PyHKIUHA U(X,Y,Z) O Z.

VYK-1.B.2
OIlK-1.B.1

30.

Kakas Touka Ha3pIBaeTCs TOUYKOW MakcumyMma GyHKuuu = = f(x; v)9

OtBer: Touka (¥;;V,) Ha3bIBaeTCsl TOYKOH MAKCHMYMa (PYHKIHH
z = f(x;¥) , ecliu cylecTBYeT TaKasi & - OKPECTHOCTb TOUKH
(x5: Vo) M 219 BCeX TOYEK (X; V), OTJIMYHBIX OT (X ; vy ), m3 O-
OKPECTHOCTH TOYKH (X ; V; ) BLINOJHSIETCH HEPABEHCTBO:

£ ) < f(xgi¥o)

OIIK-1.3.1

31.

1. Haiitu npou3BoIHYIO QYHKIIMH

flx,y) = (8+5x% +2v* — 7x®y*)* B Touke K(1,1) no
HaIpaBJIeHHIO K Touke M (2,6)
-2256
V26

OTBeT:

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




2. Haiitu nmpou3BOHYIO GYHKINN
fle,v) = (7—x%+ 2v7 — x71v¥)% B rouke K(1,1) mo
HAIpaBJICHUIO K Touke M (4,3

—280
OTBeT: —
V13

3. Haiiti mpousBoHyIO QYHKITMH

Fle,y) = (7—2x"*+ 2y —x3y™)% B Touke K(1,1) mo
HarnpaBIeHUIO K Touke M (5,2)

272
OTBeT: —
V1T

4. Haiitu npon3BoAHYIO (HYHKIIUIO

flx,y) = (11— 253+ 2v7% — %y 7% g rouke K(1,1) mo
HanpaBlIeHUIO K Touke M (5,6)
-1520

OTtBeT: ey

5. Haiitu npousBoanyto GyHKIIUU

flx,y) = (5+4x 1 —2y% — 2x%y*)? B Touke K(1,1) mo
HarnpasJeHnIo K Touke M (2,3)

380
OTBeT: —
V5

32.

Cdhopmynupyiite HEOOX0IUMOE YCIOBUE SIKCTPEMYyMa
nudpepeHnupyeMoil pyHKIUU ABYX MepeMeHHbIX z = f(x;v).
OtBer: Eciin B Touke N(x;;v,) nuddepeHuupyemas GyHKIus

z = f(x; V) HMeeT IKCTpeMyM, TO ee 4acTHbIE IIPOM3BOAHBIE B ITOi
TouKe paBHbI HyaH0 [ (x;v,) = 0, f’_,.. (x4:v5) = 0. IT0 ycaoBue

Ha3bIBACTCHA H606XOJII/[MI)IM YCJI0BHMEM IKCTPEMYMaA.

VYK-1.3.2

33.

Kakoe ypaBHeHue HazbiBaeTcs AuddepeHnanbHbIM ypaBHEHHEM
IepBoro nopsiaka?
OtBer: /IuddepeHunnanbHbIM  ypaBHEeHHEM IEPBOro0 MOPSAKA
Ha3bIBaeTcsl ypaBHeHUe, cBsA3bIBawoee X, Y U y'. OHo MoxkeT ObITH
3aJ1aHO B OJAHOM U3 (popMm:
F(x,y.¥') =0,

yv'=flxy),
M(x,y)dx + N(x,y)dy = 0.

OIIK-1.3.1

34.

B kakom ciyuae dynkiust y=¢(X,C) (wmu D(x, y, C) = 0), sBruseTcs
oOmmM perieHreM AudepeHnnaibHOro ypaBHEHUs IEPBOrO Mopsaka’?
OtBer: O0mMM penieHueM (00IIMM HHTErPaIoOM)
auddepeHINATBHOIO yPaBHEHUS MIEPBOI0 NOPSAAKA HA3bIBaeTCs
¢yukmus y=¢(X,C) (nau ®(x, y, C) = 0), koTopas

a) ABJIAETCS pellleHHeM ypaBHEeHHs PH J1lo0om xonyctumom C;

0) 11000€e pemieHHe MOKeT OBITH MOJIYYEeHO M3 Heé NP HEKOTOPOM

3HAYeHUM nocrosinuou C.

OIIK-1.3.1
OIlK-1.B.1

35.

Spnsiercs mu Gyrkmust x° + ¥ — 2x = C 06IIUM pelIeHHeM
nuddepeHnmanbHOro ypapHeHus X+yy' = 1?
OtBer: IndpepeHnupys yKa3aHHYIO HesIBHO 3a1aHHYI0 (PYHKIMIO

VK-2.V.1




x* 4+ y*® — 2x = C, nonyuaem paBeHcTB0:2x + 2yy' — 2 = 0, To ecTh
x+yy' =1

Na, pynxuus x* + y* — 2x = € aBasieTcs OOIHUM pelIeHHEM
AU(pPepeHnaTbLHOI0 YPABHEHUS.

36.

Haiinure obmue pemenus nuddepeHnuaibHbIX YpaBHEHUH,
peACTaBICHHBIX HUXKe. HazoBuTe kakoe-1mbo 1udpoBoe CpeacTBo,

KOTOPOEC MOXET OBITh MMPUMCHCHO JIA pCIICHUA HaHHOﬁ 3aJa4u.
1
r

OrBer: y =In|x| + C

OL[HI/IM 3 III/I(])])OBLIX CpeacTB, KOTOPbIC MOFyT 6LIT]> l'[p]/IMeHeHbl
JUIs pelleHusl JaHHOM 3a1a4M, OTHOCHTCS
Wolfram Mathematica

2 yr =%
- X
OrBer: ¥y =5In|x| + €
OnHum u3 nndpoBbIX CpeacTB, KOTOPbIe MOIYT ObITH IPUMEHEHBbI
AJI pelICcHUuA }IaHHOﬁ 3agavdu, OTHOCHUTCH
Wolfram I\/Izl;lthematica

v

.V =
3 - 3x

OrBer: y = glnlxl +C

Oanum u3 III/I(])])OBBIX CpeacrTs, KOTOpPbIE MOT'YT ObITh NMPHUMCEHECHBI
AJIA pelIcHus JTaHHOM 3aJa4YH, OTHOCHUTCH

Wolfram Mathematica
7

4., y'=-
aZ
OtBer: ¥ = 7In|x| +C
O}IHI/IM n3 III/I(])DOBBIX CpeacrTs, KOTOpbIE MOI'YT 6bITb NMPUMCEHECHBI
AJIA pelIcHus IlaHHOi/i 3adavuu, OTHOCUTCH
Wolfram Mathematica

5 y' =2

OrBer: ¥ =3 In|x| +C

OnHum u3 undpoBbIX CPeaCcTB, KOTOPbIe MOI'YT ObITH IPUMEHEHBbI
JJIA pelIeHus nannoi«i 3agavuv, OTHOCHUTCH

Wolfram Mathematica

6. y' =2
i -
OrBer: ¥y =9In|x| + €
OnHum u3 undpoBbIX CPeaCcTB, KOTOPbIe MOI'YT ObITH IPUMEHEHBI
JUIsl pelieHusl JaHHOM 3a1a4M, OTHOCUTCS
Wolfram Mathematica
;12
1. yv'==
X
OrBer: ¥y =12In|x| + €
OnHuMm U3 Hu@poBHIX CPEACTB, KOTOPbIe MOT'YT ObITH IPUMEHEHBI
JJIS1 pellleHUs1 TaHHOM 3a1a4M, OTHOCUTCS
Wolfram Mathematica

OIIK-1.V.1
VK-2.V.3




OtBer: ¥ = 31In|x| + C
OnnuMm u3 uu@poBbIX CPEACTB, KOTOPbIe MOT'YT ObITH IPHUMEHEHbI
JUUISI pellleHUs1 TaHHOM 3a1a4M, OTHOCUTCS
Wolfram Mathematica
.17
3_ }:r = —
X
OrBer: y =17In|x| + €
OnHuMm u3 Hu@poBbHIX CPEACTB, KOTOPbIe MOT'YT ObITH IPUMEHEHbI
JUJISI pellleHUs1 TaHHOM 3a1a4M, OTHOCUTCS
Wolfram Mathematica
r =27

4, y' =

X

OrBer: y =27In|x| + €

OnHum u3 nndpoBbIX CpeacTB, KOTOPbIe MOIYT ObITH IPUMEHEHBbI
AJI pelICcHUuA JIaHHOﬁ 3agavdu, OTHOCHUTCH
Wolfram Mathematica.

37.

Pemnre 3anauy Komu npu HaganbHbix yenoBusx: Y(1)=2 , T.e. HaliguTe
YyacTHbIe perieHus quddepeHInanbHbIX YpaBHEHUH, MPECTaBIEHHBIX
HIDKE

2. y'=2

3x

OtrBer: y = E11||:c| +2

B ~w

Oter: ¥y = 7 In|x| + 2

6. v' =

OtBer: ¥ = 9In|x| + 2

7. v =2
h .

OtBer: y = 12In|x| + 2
8. y' =2
o) —

OtBer: ¥y =31In|x| + 2

9 'L:r"=£
. -

OtBer: ¥ = 17 In|x| + 2

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




10.y' =X

x

OtBer: ¥ = 27 In|x| + 2

38.

Beimummte HoMep o1 KOTOPHIM PACIIONOXKEH Psijl, A1l KOTOPOTO HE
BBIITOJIHACTCSA HeO6XO,Z[HMBII>i IMIPpHU3HAK CXO,I[I/IMOCTI/I?
- n? +3
1) 2ines
) Ehh“rﬁ+?
- 2
2) Z”: Lnasa
- 7
oo 3
3) Z": 13,2 2

M43
4) Y1

nS+1

OtBet: 3)

VK-1.3.1

39.

Kaxue npu3HaKy UCCIIEI0BaHMs Ha CXOAUMOCTD TIPUMEHSIOT IS
YHCJIOBBIX PAAOB C IMOJIOKUTCIIBHBIMUA yjreHaMu’?
a) mpusHak JlanamGepa

b) npaswio Jlomurans
c) merox Kpamepa
d) nmpusnak Kouu.

Orteer: a), d)

YK-2.3.1

40.

Ecnu psa cxoauTcesi, TO 4TO MOKHO CKa3aTh 00 00IIEM UJIeHe STOTO
psna?

Otger: Ecan psin cxogurcsi, TO ero o011Mii YieH i, CTPEMUTCH K
HYJII0, T.€. [im 1, = 0. I3T0 yrBep:KieHHe Ha3bIBACTCH

71 —+om
HE00XO0AUMBbIM NPHU3HAKOM CXOJAMMOCTH psaga. B yacTtHocTH, eciu
001IMI YJIEeH 1, He CTPEMHTCS K HYJII0, TO PSii PACXOJUTCH.

YK-2.3.1

41.

Ecnu oOuuii uneH psaa ii,, He CTPEMHUTCS K HYIIO, YTO MOKHO
YTBEPKJIaTh O CXOJAUMOCTH psia?

Otser: Ecam psig cxogurcs, TO ero 001Mii YieH 1, CTPEMUTCH K
HYJI0, T.e. [im 1, = 0. ITo yTBep:KIeHUuEe HA3bIBACTCH

mn—*oo
HEeO00XO0AMMbIM NMPU3HAKOM CXOAMMOCTH psifa. B yacTHocTH, ecin
001U YJIeH 1, He CTPEMHUTCS K HYJII0, TO PSii PAaCXOJIUTCS.

YK-2.V.1

42.

OOmwmit uneH psiga 1, CTPEMHTCS K HYIH0. JlocTaTouHO JI1 3TOTO AJIA
TOTO, YTOOBI YTBEPKAAaTh, UTO TAHHBIN P CXOAUTCS?

Otger: Ecau psin cxogurcsi, TO ero o01IMii YieH 1, CTPEMUTCS K
HYJI0, T.e. [im 1, = 0. IT0 yTrBep:KIeHue HA3bIBACTCH

71 —+om

He00X0AUMBbIM NPU3HAKOM CXOMMOCTH Psiia, HO OHO He SABJISIETCS
A0CTATOYHBIM JIJISl TOT0, YTOOBI YTBEPKIaTh, UTO psia cxoaurcs. T.e.
PSil MOKET ObITh KAK CXOASAIIHUMCS, TAK U PACXOASIIIIUMCS.

VK-1.B.2
OIlK-1.B.1

43.

T

oo 2

n=13,2_3
HccnenoBaTh TaHHBIN P HA CXOAUMOCTh. BriOepuTe MeTo
HCCIIEOBAHUS U3 CIIHCKA:

a) HHTerpanbHbIi MPU3HAK CXOAMMOCTH

VK-1.B.2




b) HeoOxoaumpblii NpU3HAK CXOAMMOCTH
c) Ilpusnak Komu
d) Tlpusnak /lanambGepa

OTtBer: Psij pacxoaurcs, He BLINOJIHAETCS HE00X0AUMBIH
npu3HakK — b)

- (Im—5)2" -
44. 1. HccnemoBaTh CXOMMMOCTB psija 2,.— '_% YK-1.V.2
Lam+2}3 YK-2.V.1
OTBeT: cxoauTCA
2. HccnenoBaTb CXOMUMOCTD psifa 2., :';4
[ ofl—a :
OTBeT: cxoauTCcs
e (1m—3)32"
3. MccnenoBath CXOAMMOCTb pAjia 2o :__ - =
[ af—F ;
OTBeT: cX0auTCA
4. HccnenoBarh CXOAMMOCTD PAfa 25—, e
n=1" 1an
OTtBeT: pacxoaurcs
e (In+3)a”
5. HccnenoBath CXOAUMOCTD psijia 25— 'l—°_
iR+ Eia
OTBeT: cxoauTCA
e (1n-5)2" -
45. 1) HccrmenoBaTh CXOAMMOCTD PANA 2.y ———— YK-2.B.2
Lem+2)3 OIIK-1.B.1
OTBeT: cxoauTCca
2) Kakoii npusHak Bel ncnons3zoBanu. O00CHYHTE CBOM BBHIOOP.
o
OtBer: npuMennm npm3Hak Jagambepa. [ = lim 2L == 1.
3 9
fi—+oo TR
2\3<1, To psax cxoaurcs. IIpusnak cpasHenus: u npusHak Komm ne
9
MO3BOJIAT OTBETUTH HA BONPOC 3aJaHHS.
46. 1) HccnenoBarh CXOAMMOCTD PAfa 2ore Sk OIK-1.¥.1
n=1" 12"
OTtBeT: pacxoaurcs
2) Kakoii npusnak Bel ucnonb3oBainu. O60CHY#TE CBOI BBIOOD.
Otser: npumennm npusnak Koum. [ = %/a, =4 , 1.K.4>1, T0 psix
cxoautcesi. HeoOxonumplii NpU3HAK, NIPU3HAKH CPABHEHHUS U
JasamOepa He M03BOJISIIOT OTBETHUTH HA BONPOC 3a1aHMS.
T -
41. 1) HccnenoBath CXOAUMOCTb PAAA 20—, '—°_, YK-2.V.3
(in+4)5 VYK-1.Y¥.2
VK-2.V.1

OrtBet: cxonuTest
2) HazoBute kakoe-1m00 HUPpPOBOE CPEACTBO, IPUMEHUMOE IS
perieHust faHHOM 3aaaun. OOOCHYWUTE Balll BHIOOP.




OTtBet:
K mudpoBbiM cpeacTtBaM, KOTOPble MOI'YT ObITh NPHUMEHEHBI IS
pelieHusi aHHOM 3agauyd  oTtHocuTca Wolfram Mathematica-
nporpaMMHoe olecrnedyeHue, BKJO4Yawilee O00JbIIOH Hadop
MaTeMaTU4ecKHX (PYHKUHMH B TOM 4YHCJEe CHCTEMY KOMIbIOTEPHOIi
ajaredOpbl, OPUMEHTHPOBAHHYI0 HAa MOATOTOBKY MHTEPAKTUBHBIX
JOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

48. | IlycTh JaH 3HAKOYEPEAYIOLIUNCS PSI 2=y 1,,. BEcimu psn, OIIK-1.3.1
COCTaBJICHHBIN U3 a0COIIOTHBIX BEIMYMH |Un|, CXOAUTCS, TO YTO MOXKHO
CKa3aTh O 3HaKouepeayromemcs psiae? Boibepure BepHBIid OTBET.

a) Psgcxomurcs

b) Psix pacxomurcs

C) Psa cxoautes abconoTHO
OrtBer: C)

49. | Ecnu aOCOMIOTHBIE BETMYMHBI WICHOB 3HAKOYEPEAYIOIIEroCs psiaa OIIK-1.3.1
2=, U, YOBIBAIOT U OOIIMI WIEH PsAia CTPEMUTCS K HYJIIO, TO YTO OIIK-1.B.1
MO’KHO CKa3aTh O CXOAUMOCTH psifa? BeiOepure BepHBbI OTBET.

a) Psaa cxoaures
b) Psx pacxomurcs
C) Psa cxoautces abCOMOTHO
OrBer: a)
50. | Crenennsle paabl. IHTEepBaa U paguyc CXOIUMOCTH. YK-1.¥.2
YK-2.3.1

1. Haiitu 061aCcTh CXOIMMOCTH Psifia

oo

E x"=14+x+x"+-+x"+ -

n=0
Oreer: (—1;1)

2. Haiitu paanyc cCXOAMMOCTH psaa

oo

Z(h:’” =1+42x +4x*+ -+ 2"x" -

n=0
OtBer: R=0,5
3. Haiiti paanyc cXOQuMOCTH psizia

Z(E,‘L':I” =1+5x+ 25:[': 4o LgR oL
n=0
OrBer: R=0,2

4. Haiftu paguyc CXOIUMOCTH psijia
- (-l:l“[SJL':I” _, Iy (3:[.:'2 [-l:l”(:aﬂ':l”

n+1 2 3 n+1
n=0



https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B

1
OTBeT: R = 3

5. O06acThIO CXOAUMOCTH psJa

==

Z Colx—a)"=Cp+Ci(x—a)+ Co(x—a)* ++C, (x—a)" ..
n=0
SAsnsiercs unrepsan (2; 4). Halinure ero paanyc cXoauMOCTH.
OtBer: R=1
51. | CreneHHOM pan 2= @, " CXOAUTCS B TOUKE X0.UTO MOXKHO YK-1.3.2
YTBEPKAATh 00 a0OCOIOTHOM CXOIMMOCTH TOTO Psifia B KAXKIOU U3 OIIK-1.3.1
TOYeK X, TAKHUX, uTo|x| < |x]?
Oteer: Ecam crenennoi pag 2. -, o, %" CXOAUTCH B TOUKE X0, TO, OH
20COJIIOTHO CXOMHMTCH B KAKIOH TOUKe X, /151 KOTOPOii |x| < |x,].
JTO yTBepsK/JAeHHe Ha3bIBaeTCsl TeopeMoil AdeJs.
52. YK-1.¥.2
1. Pasnoxutb MHOrOwIeH f(x) = —x? —10x* —30x — 31 B pax
Teitiopa B OKpECTHOCTH TOUKH ¥ = —2
OTtBeT:

flx)=—-3—-2(x+2)—24(x+2)*— (x+ 2)°
2. Paznoxuts MHOrOwIeH f(x) = —x* —2x% + 5x — 1 Bpag
Teitiopa B OKpECTHOCTH TOUKH ¥ = 1

OTtBer:
flx)=1-2(x—1)—5(x—1)"— (x—1)?

3. Pasnmoxuth MHOTOWIeH f(x) = —2x° + 14x~—25x +12 B
psan Teitnopa B OKPECTHOCTH TOUKH ¥ = 2

OTtBer:
flx)=2+7(x—2)+2(x—2)"—2(x—2)°

4. Paznoxuth MHOTOUNEH f(x) = —2x"—2x°+7x +13 Bpax
Teiiopa B OKpeCTHOCTH TOUKH ¥ = —1

OTtBerT:
flx)=6+5(x+1)+4(x+1)*—2(x+1)°

5. Pasnoxuth MHOrowIeH f(x) = —2x°—7x* —x +9 Bpan
Teiiopa B OKPECTHOCTH TOUKH ¥ = —2
OrBer:
flx)=—1+3(x+2)+5(x+2)*—2(x+2)°

Bomnpocs! (3agaun) muis 3adera / mud¢. 3auerta npeacTaBieHsl B Tadauie 16.
Ta6mmma 16 — Boripocs! (3amaun) nist 3aueta / audd. 3auera

Ne n/mt \ Ilepeuyenp BonpocoB (3agay) it 3ayera / nud . 3auera

Kon




WHIUKATOpa

Y4eOHBIM IJIJAHOM HE IPESYCMOTPEHO

[lepeyenp TeMm Jii KypCOBOTO IPOEKTUPOBAHUS/BBIIONHEHUS KypCOBOH paboThHI

MpEaACTaBJICHEI B Ta0IH

ne 17.

Tabmuua 17 — IlepeueHs TeM 17151 KypcOBOTO MPOSKTUPOBAHUS/BBITIOTHEHUS] KyPCOBOM PabOTHI

Ne i/t

[TpuMepHBIii IepedeHb TeM I KypCOBOI'O IPOEKTUPOBAHUS/BBIIOIHEHUS
KypCOBOI1 pabOThI

Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO

BOHpOCH AJi1 IIPOBEACHHUA HpOMe)KYTOQHOfI arreécrTalliki B BHAC TECTUPOBAHHUA

IIpeJICTaBJICHbI B TA0IN

Tabmuna 18 — [IpuMepHbIi IepeYeHb BOIPOCOB IS TECTOB

e 18.

Ne
Kon
o/ [IpumepHBIi IEpeYeHb BONPOCOB JIJIs1 TECTOB WHAUKATO
pa
i}
TunoBoi BapuaHT TECTOB
1 cemectp
1. | Beruncaure 1) 1 YK-1.3.2
npeen 2) 3 YK-2.V.1
 3x7+2x—J3) 15
]1—1-11 2x% —5x +14) -7
OrtBer: 3)
2. | Toukoit 1) 6 YK-1.Y.2
paspbiBa 2) 2
byHKIMH 3) 1
B 3 4) 4
: E;l': + 3 :l,!'n;._' OtBeT: 3)
SIBIIICTCS] TOYKA
3. | [IpousBogHas 1) 2x-4%In4 VK-2.V.1
byHKITUN 2) 2x-4°71
y = x4 3) x-4%(2+x)
paBHa 4) x-47(2 + xln4)
Otgert: 4)
4. | Abcuucca 1) 8 YK-1.¥.2
IKCTpEeMyMa 2) 0,5
byHKIIHH 3 1
vy=8-—x"+x|4) -05
paBHa Otser: 2)
5. | Beraucnure 1) ———+ VK-1.¥.2
MHTETpa arerax
- da 2) Inlarctgx| +C
J (1+x)arctg??) — m.:gzx +C
1
4) arctgx +C
Otser: 1)
6. | Beruncnure 1) 0,5(3-8x)°(-8) VK-2.V.1
MIPOU3BOAHYIO VK-1.V.2




q)yHKHI/II/B i 2) 0,5(3-8x)%° (8)
y=(3-8x) 3) 0.8 (3-8x)95 (-8)
4) 0,5 (3-8x)°8 (-8)
OTtBer: 1)
7. | Beruucnure 1) v =251 VK-2.V.1
NPOU3BOIHYIO | 2) y = ™
BTOPOTO 3) y=5e 1
nopsiika 4) 25
yHKIHH Otger: 3)
y=e Bx—1
8. | ObparHoit 1) v=x* OIIK-
ynxuuei o 2) v=— 1.V.1
OTHOILEHHIO K _ 1
3) y=Inx
: Ortser: 3)
ABIISIETCSA
byHKIHS
9. | IlepBas 1) ckopocTh H3MeHeHHsI (PYyHKIHH OIIK-
MIPOU3BOHAS 2) wHampasieHue GpyHKIUN 1.3.1
byHKUIUM 3) mnpupatieHue QyHKIIUNA OIIK-
MIOKa3bIBACT: 4) IPUPAIICHHAE apryMEHTa ()YHKIIHH 1.V.1
Otger: 1)
10.| Auddepennnan | 1) OTHOMICHUEO MpUpAIICHUs QYHKIUH K TPUPAIICHHIO OIlIK-
(byHKLINU paBeH aprymeHra 1.3.1
2) npou3sBeeHUIO npupamieHus Gpynkuuu Ha npupamenue | OIK-
aprymeHra 1B.1
3) mpou3BeleHUIO MPOU3BOIHOI HA MPUpaIleHHe
aprymeHra
4) mpupameHuo apryMeHTa
Ortser: 3)
11.| Beruucnure 1) 1 YK-1.V.2
YHCII0 TOYCK 2) 2 YK-2.V.1
paspbiBa 3) 3
byHKIMH 4) 0
= x + 2| Orser: 3)
- l::L._S'JL_E:l.;__q_IIE
12.| Berancnure 1) 0 YK-1.3.1
npeen 2) 9 OIlIK-
. sin®3x 3) 3 1.V.1
lim — 4 1
Otser: 2)
13.| YpaBHenue 1) v=2x+4 OIIK-
KacarelbHOM K | 2) v = 4x + 3 1.V.1
rpaduxy 3) y=2x—5
yHKIHIH 4) y=3x—4
y=x"—2 Ortger: 4)

B €I'0 TOYKE C




a0cruccon
Xo= 1 umeer BUL

14.| Beruncanre 1) 0 YK-1.Y.2
3HAUCHUE 2) -1
IIPOM3BOTHOM 3) 3
BTOPOTO 4) -4
HopsaKa Otsert: 4)
byHKIIUN
v = sin2x + 4x
B TOUKE x = —
15.| MHoxecTBO 1) —ixsin3x —cos3x+C OIIK-
epPBOOOPA3HBIX : 1 7 1.V.1
byHKIHI 2) 3xsin3x + Scos3x +C
flx) = —xcos(3 ©3) 3xsin3x — éco s3x +C
MMECT BIN 4) 3xsin3x + 9cos3x + C
Otger: 1) -
16.| Beruncaure 1) YK-2.V.1
UHTErpat
" dx
J xlnx 2)
3)
4)
2)
OrBer: 3)
17.| Eciu k 1) LE*' ‘;“ _ VK-2.V.1
ONPEACIEHHOMY CT
MHTETpaNy 2) 6 [FFEE
5 dax “1 e+l
—_— r2 ot
Jl \."_X' T i,‘."_?{' 3) -JJ. £B .2
MPUMEHHUTD 2 t5de
MIOJICTAHOBKY 4) 6], 3 3¢
x = te, TO OH
MIpUMET BUJ] Otger: 4)
18.| Temo aBmxkercss | 1) 6 OIIK-
TI0 3aKOHY 2) 4 1.3.1
S(t)=5t3+1, 3) 10 OIIK-
Torga ckopocte | 4) 15 1.V.1
B MOMEHT OTtBet: 4)
Bpemenu t=1
paBHa
19.| Vkaxwure 1) Xusinx VK-2.3.1
byHkuuy, 2) X utg2x
KOTOPBIC 3) Xwu CcoS2x
SIBIISTFOTCSI 4) XwuSsin2x




9KBHUBAJICHTHBI
mu npu x —+ 0

OTtBer: 1)

20.| Kakoe u3 Hioke | 1) oTHOLIeHHE TpupalieHns GyHKINUN K TPUPALLICHUIO YK-2.3.1
NIEPEYHCIICHHBIX | apryMeHTa
IIPEIIOKECHU N 2) otHoweHNs (PYHKIIMU K TPUPALICHUIO apTyMEHTa
orpenenseT 3) oTHOMICHKE TIpesiena QYHKIMUA K apTyMEHTY
IPOU3BOIHYIO 4) mpeaes OTHOUIEHHSI IPUPaLIeHusT PYHKIMHU K
GbyHKLIUU NPHUPAIIEHUI0 APTYMEHTA
(xorma OrtBert: 4)
npUpaneHue
apryMeHTa
CTPEMHUTCS K
HYIH0)?
2 ceMecTp
1. | [onuslit 1) 2x*ydx + 3x*yidy VK-1.V.2
anddepenman 2) 3x°yidx+ 2x°ydy
byHKIIUN 3) 3x ydx + 2x3ydy
z = xy? 4) 2x*y*dx + 3x ydy
PaBEH Ortser: 2)
2. | Ykaxute 1) =7, L_ YK-2.V.1
CXOJISIIHIACS o1
YHCIIOBOH Psijl 2) Z, s
3 T=
%) oz
na
Otger: 2)
3. | Ykaxure 1) E:le% (x —2)" OIIK-
CTEIIEHHOM psL, 2) T, " (x—2)" 1.V.1
11 KOTOPOTro w1 3
unrepsai (0;2) 3) Zi= w1
SABIISIETCS 4) oo n(x+2)"
MHTEPBAIIOM OrtBert: 3)
CXOJIMMOCTH.
4. | Vkaxure 1) 6 YK-1.Y.2
YaCTHYIO 2) 6xy
MPOU3BOJIHYIO 3) b6x
no v Gyukuun | 4) 3x°
JBYX OTtBert: 4)
HePEMEHHBIX
z = 3x%y
5. | Eciiu V- 5910 1) 2 OIIK-
Ky0 co 2) 4 1.3.1
CTOPOHOU 3) 8 OIIK-
JUIUHBI 2 4) 16 1.V.1
enuHuipl, Toraa | Oreer: 3)
UHTErpal
5, av

paBeH




6. | HeoOxomumbIit 1) T, 3_‘? VK-1.3.1
IIPU3HAK e
CXOJIMMOCTH HE 2) Zi= =
BBITIOJTHEH JIJIsI 3) ¥ L
pana ntlan—2

4) T, o
OtBet: 3)

7. | PaccunTaiite 1) Zcos(5x+ 2y) OIIK-
YaCTHYIO 2) —2sin(5x+ 2y) 1.3.1
IIPOU3BOJHYIO 3) cos(5x+ 2y) OIIK-
o= 4) (5x+ 2)cos(5x + 2y) 1.V.1
7 Otger: 2)
byHKIIUN
z = cos(5x+ 2y

8. | Beruucnure 1) 0 VK-1.3.2
MOBTOPHBIN 2) 1
UHTErpaj 3) 05
[Pdy [fdax |4 0l

Ortser: 3)

9. | Haiigure 1) [4,0) YK-2.V.1
o0acTh 2) (-3,0)
CXOLMMOCTH 3) (-2,0)
S |9 1O

e OtBet: 1)

10.| Haiigure 1) 5 YK-2.V.1
3HaUYCHHE 2) 2
¢ynkoum nByx | 3) 10
HepeMEHHBIX 4) 19
7z=2x-y+15 B OrtBert: 3)
touke A(-2,1)

11.| Haiigure 1) 2Zcos(5x+ 2y) OIIK-
YaCTHYIO 2) —2cos(5x+ 2y) 1.3.1
MIPOU3BOIHYIO 3) cos(5x+ 2y) OIIK-

S_z 4) (5x+ 2)cos(5x + 2y) 1.V.1
KIIAN
g)}I:Hsz'n[Sx— 2y Orser: 1)

12.| Tana ¢pyHKIUS 1) 1+ 3x— ;xf VK-1.¥.2

Flx) = e, -

TOTJIa TIEpBbIE
TpH (OTJINYHbBIE
OT HyJIs) 4JieHa
pa3IoKEHU

9TOM QYyHKIIUH
B psan Teiiopa
B OKPECTHOCTH

2) 1+ 3x+9x°
3) 1—3x+9x°
4) 1—3;(—;:(:

OTtBert: 4)




TOUKU X, = 0

UMCIOT BU]
13.| [ToBTOpHBII 1) 0 YK-1.3.2
UHTErpal 2) 1 VYK-1.V.2
3) 05
vlﬂf dx vlﬂ; dy vI"__ﬁl d=4) -1
paBeH Otsert: 2)
14.| HeoOxoauMmpblii 1) ¥=_ n®+3 OIIK-
IpU3HAK TnTinler 1.3.1
CXOJIUMOCTH HE 2) Zooy I OIIK-
BBIIOJIHEH IS 3) T, - 5 1.V.1
psna e
4) Loz
OtsBer: 1)
15.| Ecou V-510 1) 27 OIIK-
Ky0 co 2) 9 1.3.1
CTOPOHOI 3) 81 OIIK-
JUTAHBI 3 4) 16 1.V.1
eauHuIel, Toraa | Oreer: 1)
UHTErpal
fff, av
paBeH
16.| Boruncnure 1) 0,2 YK-1.3.2
IIOBTOPHBII 2) 0,3
HUHTErpat 3) 0,25
[Fax[*Zdy |4 05
: Ortsert: 3) 0,25
17.| Haiigure 1) [0, 4) YK-2.V.1
o0acTh 2) (0,3)
CXOLMMOCTH 3) (0,2
D T )
e Otser: 1)
18.| Beruncnure 1)4,5 YK-1.3.1
UHTErpal 2) 0,75 OIIK-
rtoor 134 1.V.1
JE dx Jl xvdy | g)
Otser: 2)
19.| YactHas 1) 6 OIIK-
IIPOU3BOJHAS 2) 6xy 1.3.1
o ¥ pyakmum | 3) 6X OIlIK-
IBYX 4) 6x + 3x° 1.V.1
TNePEMEHHBIX Ortser: 2)
z=3x"y
20.| 3nagyenue 1) 15 YK-2.V.1
¢ynkuuu nByx | 2) 20
NIEpEMEHHBIX 3) -15
7z=3x-2y+16 B 4) -20
Ttouke A(1,2) Otger: 1)

paBHO




21. Ykaxurte tun qudPepeHnrnanbHOro ypaBHEHUS YK-2.3.1
(2x+1)v'+v=x:
OTBeTHI:
1) VYpaBHeHuUE ¢ pa3AessIOIMMUCS TEPEMEHHBIMU
2) JluHeiiHOe ypaBHEHHE
3) Vpasuenwue bepuyim
4) YpaBHeHHE B OJHBIX AU PepeHnnanax

Otger: 2)
22. VYxkaxwure ob1ee pemenue 1udpepeHnaaTbHOro OIIK-
ypasrenus (2x + 1)dy + y*dx = 0; 1.V.1
1) y=2I|2x+1|+¢C OIlK-
2) ¥y =In|2x +C| 1.B.1
_ 2
) ¥= In|2x+1]+cC
4) y = 3In|x|
Ortser: 3)
23. VYkaxute yacTHOe peieHue nuddepeHnuanbHOro OIIK-
ypaBHEHUS 1.3.1
v' + 2y = 4, yI0BIETBOPSIONIEE HAYAILHOMY YCIOBHIO OIIK-
y(0) = 5: 1.V.1
1) y=4e ™™ +5
2) yv=4—x

3) y=3e 2" +2
4) y=2e" +2

Otset: 3)
24, Cpenu nepeunciieHHbIX JuddepeHIMaIbHbIX YpaBHEHUN OIIK-
YK2KUATE YPAaBHEHUE C Pa3AeIAIOIIMMUCS IEPEMEHHBIMU: 1.3.1
1) (x*+y* +2x)dx + 2xydy = 0 VK-2.3.1

2) (x*+y*)dx +2xydy =0
3) (xy*+x)dx+(*y—y)dy=10
4) (x*+y)dx —xdy=0

OTtBet: 3)

CucreMa OLIEHUBAaHUS TECTOBBIX 3a/laHUN:

1 Tun) 3amaHue KOMOMHUPOBAHHOTO TUIA C BHIOOPOM OJHOTIO BEPHOTO OTBETa U3 YETHIPEX
IPEUIOKEHHBIX U 0O00CHOBAaHMEM BbIOOpA CUMTAETCS] BEPHBIM, €CJIM MPABUWIIBHO yKa3aHa Iudpa
U TIpUBEJIEHBl KOHKpPETHBbIE AapryMEHThl, HCIOJb3yeMble Npu BbIOOpe oTBeTa. [lonHoe
COBIIAJICHHE C BEPHBIM OTBETOM OIlIeHHBaeTcs 1 Oaiiom, HEBEpPHBII OTBET WIN €ro OTCYTCTBUE —
0 6amnos.

2 Ttun) 3agaHue KOMOMHHMPOBAHHOI'O THUIIA C BBIOOPOM HECKOJIBKMX BapHaHTOB OTBETa M3
MPEJJIOKEHHBIX U Pa3BEPHYTHIM OOOCHOBAHHWEM BbIOOpA CUMUTAETCS BEPHBIM, €CIIM MPaBUIBHO
yKa3aHbl HUQPBI ¥ NPUBEIEHbl KOHKPETHBIE apTyMEHTHI, UCIIOJIb3yeMble IIPU BHIOOpE OTBETOB.
[TonHOE coBmageHne ¢ BEPHBIM OTBETOM OIICHHMBaeTCs | OaiioM, eciau AONYIIeHbI OIIMOKH MU
OTBET OTCYTCTBYET — () Oasos.



3 tun) 3azaHue 3aKpHITOTO TUIA HA YCTAHOBJICHUE COOTBETCTBUS CUUTACTCS BEPHBIM, €CIIH
YCTaHOBJIEHBI BCE COOTBETCTBUS (MTO3MIMH W3 OJHOTO CTOJOIA BEPHO COIOCTABICHBI C
HO3UIUSIMU ApYroro crojobua). [lonHoe coBnaseHne ¢ BEpHBIM OTBETOM OLIEHUBAeTCs 1 Oaiom,
HEBEPHBII OTBET MM ero OTcyTcTBUE — 0 OayuioB

4 tum) 3amaHue 3aKPHITOTO THUIIA HA YCTAHOBJICHHE IOCIICAOBATEIFHOCTH CUHUTACTCS BEPHBIM,
€CIIM TIPaBMJIBHO yKazaHa BCsS IocienoBaTenbHOCTh nu¢p. [lonaHoe coBmageHue ¢ BEpHBIM
OTBETOM OIIeHUBAeTCsI | GayuioM, €Ciiu JIOMYILEHBI OIIUOKH M OTBET OTCYTCTBYET — () GaylioB.

5 tun) 3ajaHue OTKPHITOTO THIA C PAa3BEPHYTHIM OTBETOM CUUTAETCS BEPHBIM, €CIH OTBET
COBIAJACT C OTAJOHHBIM [0 COJCPKAHHIO W TMOJHOTE. [IpaBUIIbHBIA OTBET 3a 3aJaHUC
olLleHUBaeTcs B 3 Oauia, eciii JOMyIeHa O/1Ha OUIMOKA \ HETOYHOCTD \ OTBET NPABUIIBHBIH, HO HE
HOJHBIN - 1 6as, ecnu gomyieHo Oosiee 1 ommoOKu \ OTBET HENPAaBUIIbHBIN \ OTBET OTCYTCTBYET
— 0 6amos.

[lepeueHp TeM KOHTPOJIBHBIX PadOT MO JUCLUIUIMHE OOYy4arolmMXcs 3a04HON (popMmbl
o0yueHus, npeacTaBieHbl B Tabauue 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX padOT

Ne /i [lepeyeHp KOHTPOJIBHBIX PabOT
1 Wurerpuposanue u nuddepenimpoBanue GyHKIHiA
2 ay

10.4. MeToquveckre  MaTepUaNbl,  ONPEACISAIONIUE  TPOUEAYPHl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOLUX dTanbl (OPMUPOBAHHUS KOMIIETCHLUH, COJEPXKATCi B
JIOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHpyIOUIUX TOPSJIOK U MPOLEAYPY
MPOBEJICHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHOHN aTTecTaluu O00yJaronuxcs
I'VAIL

11. Meroauueckue yKkazaHus JUIisi 00y4aroIUXCsl 10 OCBOEHUIO IUCIUIITUHBI

11.1. Metoauueckne yka3zaHus [ OOYYalOIIMXCS 10 OCBOGHMIO JIEKIMOHHOTO
MaTepuana.

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOTO MaTepuaia — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
riyOOKoe U sICHOE H3JI0KeHHe ydeOHOoro marepuana. Ha3HaueHue cOBpEeMEHHOH JeKIHMU B
paMKax JTUCUUIUIMHBI HE B TOM, YTOOBI MOJYyYUTh BCIO MH(QOPMAIMIO MO TEME, a B OCBOCHUU
(byHaaMeHTalbHBIX MpoOJeM JUCHMIUIMHBI, METOJOB HAyYyHOrO IO3HaHMS, HOBEWUIIMX
JOCTHKEHUI HayyHOUW MbIcau. B yueOHOM mporecce JeKIUsl BBITOJIHAET METOAO0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIEKIUs packpbIBaeT MOHATUHHBIN anmapar
KOHKpETHOM oO0jacTu 3HaHUA, €€ MpoOJeMbl, JaeT LeNbHOE NPEJCTaBICHUE O TUCIHUIUIMHE,
MOKA3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUIIIIMHAMH.

[InaHupyemMble pe3ynbTaThl IPU OCBOEHUHU 00YYaIOUIMMHUCS JEKIIMOHHOTO MaTepuaa;

— TIOJyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX ONPEAEIAETCS LENEBOM YCTAHOBKON K KaKJJOM KOHKPETHOU TEME;

— TIOJy4YeHHE ONbITa TBOPUYECKOM pabOoThl COBMECTHO C MPEIO/IaBaTENEM;

— pa3BuUTHE MNpPO(PECCHOHAIBHO-IEIOBBIX  KauecTB, JIIOOBU K  NIpeaMeTy U
CaMOCTOSITEIBHOTO TBOPYECKOI'O MBIIITICHHUS.

— TOsBJIEHHUE HEOOXOAMMOI0 HHTEpeca, HEOOXOAMMOTIO AJIsi CAMOCTOSITENIbHOM paboThI;

— TOJy4YyeHHE 3HAaHUW O COBPEMEHHOM YpPOBHE pAa3BUTHS HAyKHM U TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHsSI HA ONMKaiIine Trofbl;

— HayyuTbCsd METOJMYECKH oOpabaTbiBaTh MaTepuasl (BBIACIATH TJIaBHBIE MBICITH H
IIOJIO)KEHUS, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh HUX B  Pa3jIM4YHBIX
(bopMyITUPOBKax);

— TOJIyueHHE TOYHOT'O TOHUMAaHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSATHA.




JIeKUMOHHBIA MaTepuall MOXKET CONPOBOXKIATHCA JAEMOHCTpPAUMEW CIaWIoB U
WCIIOIb30BAaHUEM Pa3[laTOYHOr0 Marepuana TIpUh TPOBEACHHH KOPOTKHUX JHCKYCCHH 00
O0COOEHHOCTSIX MPUMEHEHHS OTIEIbHBIX TEMATHK 110 JUCIUTIIIMHE.

CTpyKTypa OpeIocTaBICHUS JSKIIMOHHOTO MaTepraa:

— Ormpezaenenuss MaTeMaTUYECKUX TEPMHUHOB.
—  ®opMynupoBKa TEOPEMBI.

— Jloka3areynbCTBO TEOPEMBI.

— HMmumroctpupyronme npuMepsl.

11.2. MeTtoau4ieckue ykazaHUs Uisi OOYYAIOIIUXCS O TPOXOXKIACHUIO MPAKTUUYECKUX
3aHATUN

[TpakTdeckoe 3aHSATHE SIBISETCS OMHOW M3 OCHOBHBIX (DOpPM OpraHM3alHuH y4eOHOTO
mpolecca, 3aKII0Yaronasics B BHITOJHEHUU 00yJaloIMMUCS [0/ PYKOBOJCTBOM MPEIo1aBaTess
KOMIUIEKCa YYEeOHBIX 33aJaHUN C IEIbI0 YCBOSHUS HAYYHO-TCOPETUYECCKHMX OCHOB YUeOHOU
JTUCIUILIMHBL, TPHOOPETEHUSI YMEHUN U HaBBIKOB, OIBITa TBOPUECKOH eATEIbHOCTH.

[enpro MPaKTUYECKOTO 3aHITHS JUIS 00YYaOMIErocs SBISCTCS MPUBUTHE 00YJIAFOIIIMMCS
YMEHUI U HAaBBIKOB MPAKTUYECKOU JEATEIbHOCTH 110 U3y4aeMOU TUCLUILINHE.

[Tnaaupyemblie pe3yabTaThl MPU OCBOCHUH 00YUYAIONIUMCS MPAKTUYCCKUX 3aHSITHIA:

— 3aKperuvieHue, yriayOJleHue, pacliMpeHHe M JAeTaju3alus 3HAHUW TpU PelIeHUU
KOHKPETHBIX 337124,

— pa3BUTHE I[I03HABATENIBHBIX CIIOCOOHOCTEH, CaMOCTOSITEIBHOCTH  MBIILICHHUS,
TBOPYECKOI aKTUBHOCTH;

— OBIIQJICHHE HOBBIMH METOJaMH U METOJUKaMU H3Y4YeHHUS KOHKPETHOH y4ueOHOI
JTUCUUTITAHBI;

— BBIpa0bOTKAa CIOCOOHOCTH JIOTMYECKOTO OCMBICICHHSI TONYyYEHHBIX 3HAHUU IS
BBITIOJIHEHUS 3aJJaHUI;

— CBSI3aHHBIE C MOJyYE€HHEM HOBOW MH(OpPMAIMU MyTEM CaMOCTOSITEIHLHO BHIOPAHHBIX
obecrieueHre parmoOHAIBHOTO COYETaHUs KOJUICKTUBHON U MHANBUIYabHON (hOpM O0OyUeHUs.

QyHKINY TPAKTUYECKUX 3aHATUN:

— TIO3HaBaTeJIbHAS;

— pa3BHBalOIaf;

— BOCIIUATATENbHAs.

[To xapakTepy BBIMOJHIEMBIX OOYYAIOIIMMCS 3aJaHUM 1O MPAKTUYECKUM 3aHATUSIM
MOAPAa3AeIAI0TCS Ha:

— O3HAKOMHTENIbHBIC, TMPOBOJAMMBIC C TEIbI0 3aKPEIUICHUS MW KOHKPETH3alluu
M3Y4EHHOTO TEOPETUYECKOT0 MaTepuaa;

—  aHATUTUYECKHE, CTABSIINE CBOCH IIENbI0 MOyYeHHE HOBOM MH(POpPMAIIUU Ha OCHOBE
(dbopMa30BaHHBIX METOJIOB;

— TBOpPYECKHUE, MOJIXO/I0B K PEUICHUIO 3a/1au.

@opMBbI OpraHU3aALNH MPAKTUYECKUX 3aHATUN:

- B HWHTEpAaKTUBHOW (¢opme (pemeHue CUTYyallMOHHBIX 3aJad, 3aHsITHS 110
MO/ICJIMPOBAHUIO PEATBHBIX YCIOBUM, TPYNIIOBBIE IUCKYCCHH);

- B HE WHTEPAKTUBHOW (opme (BBIMOJHEHUE YIPAXKHEHUU, pElIeHUE TUIIOBBIX 3aj1ad,
pelleHre CUTYaI[MOHHBIX 33/1a4 U JAPYTOe).

TpebGoBanus K MPOBEACHUIO NPAKTUYECKUX 3aHITUN

[IpakTnueckre 3aHATHS HAUMHAIOTCA C 3aldCH B JKypHal IMpernojaBaTens
IPUCYTCTBYIOLINX CTYACHTOB. 3aTeM OOBSABISAETCA TEMA MPAKTUYECKUX 3aHATHH.

[IpenonaBaTtens 4yWTaeT yCIOBHE 3aJa4yd M IPEUIAraeT CTYyAEHTAM CaMOCTOSITEIbHO
pEeIINTh 3a/ady, UCIOJb3ysl 3HaHUS, NOJyYEHHBIE CTYIEHTOM Ha JeKUuu. CTyIeHT, KOTOpBbIi
MIEPBBIM DPEIINJT 3a/ady, BbI3bIBAETCA K JOCKE. B cilydae ecim CTyQeHT NpaBHUIBHO DPEIINII




3ajady, OH moiy4aer 5 6aminoB. Eciam cTyneHT pemraer 3afady ¢ MOMOIIbIO MPENogaBaTeis, TO
nonydaer 4 Oamia. 3aTeM, B KOHIIE CEMECTpa, OICHKH CTYJICHTOB (BKIIIOYas OIICHKY
MOCEIIAeMOCTH) TEepPeBOJATCS B OOHychl (kadectBO) or O mo 5 OammoB. Dtu OOHYCHI
NO0ABIISIOTCS K 00IIIEH cyMMe 0aJUIOB B paMKaX MOJIYJIbHO-PEUTHHTOBOW CHCTEMBI.

CryneHTaM BBIJAeTCsl JOMAITHEE 3aJlaHWe B BHJE 3a7ad, KOTOPHIE OHU CIAIOT B
YCTaHOBJICHHBIE CPOKH.

11.3. Meroauueckue ykazaHus JUIsl OOYYaIONIMXCS MO MPOXO0XKICHHIO CAMOCTOSITEIHHOMN
paboThI

B Xo/1e BBITIOJHEHUSI CaMOCTOSITEIBHON PabOThI, 0OYYAIOUIHIICS BBIMOJIHAET PadOTy IO
3aJJaHUI0 U TIPU METOJUYECKOM PYKOBOJCTBE IMPEIoAaBaTelis, HO 0e3 ero HermocpeJICTBEHHOIO
YUYaCTHS.

s oOydarommxcsi 1Mo 3a04HOM (opMe OOy4eHHs, CaMOCTOSTENbHAs padoTa MOXKET
BKJII0YATh B €051 KOHTPOJIBHYIO padoTy.

B mpoiiecce BBIMOMHEHHSI CAMOCTOSTEILHOW paboOThI, y oOydvaromerocs GopMupyercs
enecoo0pa3Hoe MIaHUPOBaHUE pabouero BpEMEHH, KOTOPOE MO3BOJISET UM Pa3BUBATh YMEHUS
N HABBIKM B YCBOCHHMU W CHCTCMATH3ALIUH HpI/IO6pCTaCMI)IX 3HaHI/If/'I, oOecrieunBaeT BBICOKHI
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOYUYCHHsI, IOMOTAeT IOJIyYUTh HABBIKK IOBBIIICHUS
poeCCHOHAIBHOTO YPOBHSI.

MeroauyeckiMH ~ MaTepuallaMH,  HaNpaBJSIONIMMU  CAMOCTOSITENIbHYHO — paboTy
00yJarouumxcs BISIOTCS:

—  y4eOHO-METOJIMYECKUN MaTepHall 1o JTUCIHUILIHHE;

11.4. Metoauueckie yKazaHusl JUIsl OOyYaroIIMXCS IO MPOXOXKICHUIO TEKYLIETro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTPOJIb YCIEBAEMOCTH NIPEIyCMaTpPUBAET KOHTPOJIb KayecTBa 3HAHUU
00yYaroImuxcsi, OCyIIECTBISEMOI0 B TEUEHUE CEeMecTpa C ILIeJbI0 OLCHMBAHUS XO0Jla OCBOEHUS
JTUCIUIUIAHBI.

B Teuenue cemectpa B cucteme JIucTaHUUMOHHOro oOydenuss I'YAII B dopme
TECTUPOBAHUS TPOBOJATCS [JBE IPOBEPOYHbIE pPAOOTHl IO PEIICHHWI0 3aJad M  OJUH
TEOpPETUYECKUI ompoc (TMepeueHb BOIPOCOB Ul TECTOB pa3MelleH B «baHke BOMpOCOB» B
cuctemMe AucTaHUMOHHOrO oOyuyeHuss ['YAII), Ha npakTHUECKHUX 3aHATUSIX IPOBOJATCS
IPOBEPOUHbIe pabOTHI MO pazjesiaM Kypca B MHUCbMEHHON (opMe, pacCUMTaHHbIE KaK Ha I1ejoe
3aHATHE, TaK U HA €0 4acTb.

Pe3ynpTaThl TEKyIIEro KOHTPOJS YCIIEBaeMOCTH OyIyT YUUTBIBATHCS MPH MPOBEACHUU
IIPOMEXKYTOUHOM arTecTanuu (Ipy UCIOJB30BaHNUU OaJIbHO-PEUTHUHIOBOI CUCTEMBI OLIEHUBAHUS,
KaX/blii BHJ KOHTpOJS OLEHMBaeTcs B Oaiax, M3 KOTOpPBIX (OPMHUpPYETCSs HTOTOBBIN
pe3ynbTarT).

11.5. Meroauyeckue ykazaHus JJsi OOYYArOIIMXCS MO MPOXOKIECHUIO MPOMEKYTOUHON
aTTeCTalUU.
[TpomMexxyTouHasi aTTecTausi 00yJaroIIUXCsl MPeayCMaTPUBAET OlIEHUBAHUE MMPOMEKYTOUHBIX U

OKOHYATEJIbHBIX PE3YJIbTAaTOB OOYYEHMs MO AMCLUUILUIMHE. DK3aMeH — (opMa OLIEHKH 3HAHMH,
MOJIyYEHHBIX 00y4YarolMMCs B MPOLIECCe U3YUYEHUs BCEW MUCIUIUIMHBI WM €€ YaCTH, HaBBIKOB
CaMOCTOSITENIbHON paboThl, CIIOCOOHOCTH MPUMEHATh MX JUISl PElIeHUsl MPaKTUYECKUX 3ajad.
OK3aMeH, Kak MpaBWJIO, MPOBOAUTCS B IMEPHOJ 3K3aMEHAI[MOHHOM ceccuM W 3aBepllaeTrcs
aTTeCTallMOHHOMN OLIEHKO «OTIIMYHOY, «XOpOILOY, «yIlOBJIETBOPUTEIBHOY,
«HEYAOBIETBOPUTEILHOY.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




