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AHHOTaUs

Hucuunnuna «MaremaTtuka. MareMaTH4ecKHil aHallM3)» BXOAUT B 00pa30BaTEIbHYIO
poTrpaMMy BBICIIET0 00pa3oBaHUs — MPOrpaMMy OakallaBpHara 10 HaIpaBICHUIO MOJATOTOBKH/
crnenrainbHoctd 09.03.04 «IIporpammuas uwHxkeHepus» HarpabieHHOCTH «lIpoekTupoBanue
IPOTPaMMHBIX cucTem». Juctumnnna peanusyercs kadenpoit «Nely.

JlucuuniuHa HaleaeHa Ha GOpMUPOBAHKE Y BHITYCKHUKA CIIETYIOIIUX KOMITETEHIUI:

YK-1 «CriocobeH ocymecTBIsATh MOUCK, KPUTHUECKUH aHAINU3 U CHHTE3 WH(pOpMAINY,
MPUMEHSTh CUCTEMHBIN TOJIXO/ 111 PELICHHUsI TIOCTABJIEHHBIX 3a/1auW)»

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

OIIK-1 «CnocobeH NpUMEHATh €CTeCTBEHHOHAyYHbIC M OOIIECHH)KCHEPHBIC 3HAHMS,
METO/Ibl MATEMAaTUYECKOT0 aHAJIM3a U MOJEJIMPOBAHHUS, TEOPETUUECKOIO U IKCIIEPUMEHTAILHOTO
UCCJIEIOBaHUSI B TPO(PECCUOHAIBHOMN 1eATEeIbHOCTH

CopepxaHue  TUCHUIUIMHBI ~ OXBaThIBAa€T  KPYyr  BOMPOCOB,  CBS3aHHBIX  C
mubdepeHIIMaTbHBIM 1 MHTETPAIbHBIM UCYHCIICHHEM, TEOpHUEW MpEeAeNioB U PSAOB U HX
MPUMEHEHHUEM.

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

[IporpaMMoii IUCHUIUIMHBI TPETYyCMOTPEHBI CIEAYIOIUE BUABI KOHTPOJIA: TEKYIIMiA
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHAS aTTeCTaIHs B (popMe dK3aMeHa.

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

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUH »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB O0YUEHUS IO JUCIUILTAHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

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

— (dopMHpOBaHKE Y CTY/ICHTOB CIIOCOOHOCTH M HABBIKOB ()OPMYIIMPOBATH U PEIIaTh
npodeccuoHaNbHbIE 3314l C HCIOJb30BAHMEM arapara MaTeMaTHYeCKOTro
aHaims3a.

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

1.3. TlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0yUEHHS 110 AUCIUILINHE, 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.

Ta6ymma 1 — [lepeyeHb KOMITETCHIIMA ¥ MHIUKATOPOB 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 | 3aJa4
JUISL pELICHUS VK-1.B.2 BnageTh HaBbIKAMU 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 aJIbTEpHATUBHBIC BAPUAHTHI JEHCTBUH 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 TEXHUKU U
IPOrPaMMHUPOBAHUS

OIIK-1.VY.1 ymers pemars CTaHIapTHBIE

KOMIIETCHIIUU 3HaHUS, METOIbI npodeccruoHaIbHbIE 33/1a4H C
MaTeMaTH4eCKOoro IIPUMEHEHHUEM €CTECTBEHHOHAYYHBIX U
aHajau3a u 0O0IIeNHKEHEPHBIX 3HAHWI, METO/I0B

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.
3HaHMs, TOJy4YEHHBbIE IPU U3YYEHUU MaTepuaia JaHHOM [HUCLUUIUIMHBI, HMEIOT Kak
CaMOCTOSITEJIbHOE 3HAYE€HUE, TAK U UCIIOJIB3YIOTCS IIPU U3YYCHUH IPYTUX AUCLIMILINH:
«Marematuka. Teopus BEpOATHOCTEH U MaTEMaTUYECKast CTATUCTUKA.

3. CoxaepxaHue TUCITUTUIAHBI
3.1. PacnpeneneHue TPYAOSMKOCTH AUCIMIUIMHBI IO pa3jieiaM U BUIaM 3aHATHA.
Pasernbl, TeMbI TUCHMILIMHBI U UX TPYIOEMKOCTh MPUBEICHBI B TabuIe 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Paznensl, TeMbl TUCTIUITITNHEL Jlexuma | 113 (C3) - JIP KII CPC
’ (qac) (qac) (qac) (dac) (qac)
Cewmectp 1
Pazgen 1. Teopust npenenon 2 2 40
Paznen 2. luddepeHnnanbHOe HCUUCISHUES 2 2 40
Pazgen 3. uterpanbHOE UCUUCTICHUE 4 2 41
Hroro B cemecTpe: 8 6 121
Cemectp 2

Paznen 4. OyHKUMU HECKONBKUX MEPEMEHHBIX 4 4 28
Paznen 5. luddepennnanpapie ypaBHEHUS 2 2 28
Paznen 6. Psnpr 2 4 25
Htoro B cemectpe: 8 10 81

Uroro 16 16 0 0 202

[IpakTnueckass MOATOTOBKA 3aKJIOYAeTCsl B  HEMOCPEICTBEHHOM  BBIIIOJHEHUU
Oo0y4arolMMHUCST ~ OMNpENEeNEeHHBIX  TPYIOBBIX  (YHKUMH,  CBA3aHHBIX C  Oy;yumiei
npoQeCCHOHATBHON 1eATEIbHOCTBIO.

3.2. CopaepxkaHue pa3/ieloB U TeM JEKIIMOHHBIX 3aHSATHIA.
Coneprxanne pa3iesIoB U TEM JICKITMOHHBIX 3aHITHI MPUBEICHO B TaOuIE 4.

Ta6muma 4 — ConepxaHue pa3aesioB U TeM JEKIIMOHHOTO IUKJIa

Howmep paznena HaszBanue u cogepxkanue pa3iesioB U TEM JICKIIMOHHBIX 3aHATHI

Tema 1.1. OcHoBHBIE 351eMeHTapHbIe QyHKIMU. YNCIIOBBIE MHOKECTBA.
Tema 1.2. Ilpenen pyHKUIMK IpU HEOTPAHUUEHHOM POCTE apryMEHTA.

1 Teopemsl 0 npeenax.

Tema 1.3. Ilpenen dbynkumm B Touke. HempepwsiBHOCTH. 3amedarenbHbIE
npezensl (2 yaca)

Tewma 2.1. Onpenenenue npousBoanoi. Ee reomerpuueckuit u

MeXaHU4eCKUi cMbIci. Tabmuia mponu3BOAHBIX, YacTh 1.




Tema 2.2. IlpaBuna quddepenuupoBanus. [IponszBoaHas croxxHON
¢byHKIMHU, TpOoU3BOAHAsA 00paTHON (yHKIMHU. Tabauia mponu3BOIHBIX,
qacTh 2 .

Tewma 2.3. IIpousBoaHbIE BRICHINX MOPSAKOB. TeopeMbl 0
muddepeHMpyemMbIX QYHKITUAX.

Tema 2.4. TlpaBuno Jlonutans. @opmyna Teisopa.

Tewma 2.5. luddepentman pynkiuu neporo nopsiaka. Juddepenmanst
BBICIINX MOPSIJIKOB.

Tewma 2.6. VccnenoBanue QpyHKITUI C TOMOIIBIO MPOU3BOIHBIX (2 Yaca)

Tewma 3.1. IlepBooOpa3nas. Heonpenenennsiii uaTerpan. CBoicTBa
HEONpeIeNIEHHOro nHTerpaia (2 yaca)

Tewma 3.2. Tabnuma uaTerpanoB. Metos 3aHECEHHS MO 3HAK
muddepenimana. Mero 3aMeHbI IEPEMEHHOW WHTETPUPOBAHUS

Tewma 3.3. HTerpupoBanue 1no yactsaM. MIHTerpupoBaHue paruoHaIbHbIX
BBIPAYKECHMUIA.

Tewma 3.4. InTerpupoBaHue TPUTOHOMETPUUECKUX BBIPAKCHHIA

Tewma 3.5. Onpenenennblii uaTerpai. OnpeneaceHue U CBOMCTBA.

Tewma 3.6. nTerpan ¢ nepeMeHHbIM BepxHUM mipenenom. Gopmyna
Hrrotona- Jleitbnuna

Tema 3.7. HecoOcTBeHHBIC HHTETPAITBI

Tema 3.8. [IpusnoxxeHus ornpeaeaeHHOro nHTerpaia (2 yaca)

Tema 4.1 @yHKIMA HECKOIBKUX NepeMEHHBIX. OCHOBHBIE ITOHATHS.
HenpepsiBHOCTS.

Tewma 4.2. luddepennupopanue GyHKIIUU HECKOJIBKUX MTEPEMEHHBIX.
(Yactubie nmpousBoanbie. Juddepeniuan. [IponzBoanas cioxxHON
¢dbynkuun. YacTHbie TPOU3BOHBIE BRICIINX MOpsAakoB. Dopmymna Teitnopa)
(2 gaca)

Tewma 4.3. VccnenoBanne pyHKITMU HECKOJIBKHUX NMEPEMEHHBIX.

Tema 5.1. lucddepenunanbubie ypaBHEHUs IepBOro nopsiaka. OCHOBHbIE
nousaTus. {uddepennnanbable ypaBHEHUS C pa3aesIOIIUMUCS
nepeMeHHbIMH. O1HOpoIHbIE AU ] PepeHInanbHbIe ypaBHEHHS IEPBOTO
nopsaka (2 gaca).

Tema 5.2. JIuneitnsle tuddepeHanbHble ypaBHEHUS IEPBOTO MOpsAKa.
VYpasuenue bepnymnu. uddepennnanbabie ypaBHEHUS BbICILIUX
MIOPSIAKOB, JOIYCKAIOIIKE TOHMKEHUE NTOPsJIKa.

Tewma 5.3. Jluneitasie omHOpOAHBIE AU DEepeHITnaTbHBIC YPAaBHEHUS C
MOCTOSIHHBIMU K03 uninenTamu. JIuHeitHble HEOJHOPOIHbIE
nuddepeHnanbHble YypaBHEHUS BBICIINX MOPSAKOB (2 yaca).

Tema 6.1. HUucnoBeie psiabl. OCHOBHBIE onipeaeaeHust. Psbl ¢
MOJIOKUTETbHBIMU WiieHaMu. [Ipusnaku [lanambepa u Ko

Tema 6.2. Heo6xonumblii npusHak. [Ipu3znaku cpaBHeHus. VIHTerpaibHbIi
npusHak Komm.

Tewma 6.3. 3HakoniepeMeHHbBIC PsAbl. AOCOIOTHAS U YCIOBHAS CXOIUMOCTH
CgoiicTBa abcomt0oTHO cxosamuxcs psanoB. [Ipusnak JleitOnuia (2 gaca)

Tema 6.4. ®ynkimonanbHble psipl. O6macTe cxonumoctu. PaBHOMepHast
cxoauMocTh. CteneHHble psiabl. MTHTEepBall CXOAMMOCTH

Tema 6.5. CBolicTBa CXOASIINXCS CTETICHHBIX PSIIOB




Tema 6.6. Paapl Teinopa u Maknopena

Tema 6.7. Psg @ypbe nepuoaudeckoit GyHKIUH (2 daca)

Tema 6.8. Psg @ypbe 4eTHOM 1 HEUSeTHOH PyHKITUH

3.3. IlpakTuyeckue (CEMUHAPCKHE) 3aHATHUS

TeMmbl MpakTHYECKUX 3aHATHIA U UX TPYAOEMKOCTh IPUBEICHBI B TAOIHIIE 5.

Ta6muma 5 — [IpakTrHdeckue 3aHsITHS U KX TPYJ0EMKOCTh

N3 Hux
No
Tpynoem | mpakTuue
Ne TeMbl MpakTU4ECKUX @OpMBI IPAKTUYECKUX N paszaena
. N -KOCTb, CKOH
/1 3aHATHH 3aHATHH JUCIIUII-
(gac) MOJITOTOB
JINHBI
KH, (Jac)
Cemectp 1
IIpenensr
parMoHaIbHBIX
1 BBIPOKCHHI HA Pewmenue 3amau 1 1
0ECKOHEUYHOCTH U B
TOUKE.
OKBUBaJICHTHEIE
2 0ECKOHEUHO MaJIbI€. Pemenue 3amag 1 1
Yucno e.
[IpounsBoHsbIE.
3 [IpaBuna Pemenue 3amau 1 2
T depeHIMpOBaHMS
IIpousBogHas clOKHOM
4 P A Pemenue 3amau 1 2
byHKIIUN
TabmuuHoe
5 Pemenue 3amau 1 3
WHTETPUPOBAHUE
Brecenue oz 3Hak
6 a Pemenue 3amau 3
nuddepenimana
3aMeHa IEPEMEHHOM.
7 | MUHTErpHpOBaHHE TIO Pemenue 3anau 1 3
YacTIM
WHuTterpupoBanue
8 panroHaIbHBIX Pemenue 3amau 3
byHKIMMA
2 ceMecTp
9 YacTHble TPOU3BOHBIE Pemenue 3amau 1 4
YacTHEIE IPOU3BOIHEIE
10 p A Pemenue 3amau 1 4
BBICIIIUX MOPSAKOB
OkcTpeMyM pyHKINUU
11 | HeckONBKHX Pemenue 3amau 1 4
TIEPEMEHHBIX
Pemenue
nuddepeHIaTbHBIX
12 | ypaBHeHHii IepBOTO Pemenue 3anau 2 5)

nopsiaka. Oomme u
YaCTHBIC peLHeHI/ISI.




Astonomusie 1Y, IV ¢
pa3JIeJICHHBIMU U C
pa3aeNaoIUMUCS
NepEeMEHHBIMHU.
Pemmennie 01HOPOIHBIX
Y nepBoro nopsijika u
Y koTopbie MOXHO
MIPUBECTHU K
OJIHOPOJHBIM

13

JIuneitnbie
nuddepeHnranbHbIe
YpaBHEHUS TIEPBOTO
nopsika. YpaBHEHUs
bepnymn
Huddepennmanbpabie
YPaBHEHUS B MTOJIHBIX
nuddepeHmmanax.
WHuTerpupyromuii
MHO>KUTENb.

Pewtenue 3amau 1

14

Huddepenunanpubie
YpaBHEHMS BBICIIMX
HOPSI/IKOB,
JIOIyCKAaoIue
NOHMKECHHUE TTOPSIKA
JIuneiinbie
HEOJHOPOIHEIE
TuddepeHIaIbHbIe
yYpaBHEHHS C
HOCTOSIHHBIMU
Koa(dumeHTaMu

Pewtenue 3amau 2

15

Psanwl ¢
MOJIOKUTEILHBIMU
yieHamu. [IpusHaku
Hanamb6epa u Ko
3HaKonepeMeHHbIE
panel. Heo6xomumeprit
MPU3HAK U MPU3HAKU
CpaBHEHUS.

Pertenuie 3agau 1

16

Crenennsle psaabl Psasl
Tennopa nu MaxkiopeHa.
Psaner Oypee.

Pemenne 3agau 2

Bceero: 16

3.4. JlabGopaTopHbIe 3aHATHS
Tembl 1a0OpaTOPHBIX 3aHATHI M UX TPYAOEMKOCTh IPUBEICHBI B TaOIHIIE 6.

Tabmuna 6 — JlaboparopHble 3aHATHS U UX TPYJOEMKOCTh

Ne
/o

HaunmenoBanue nabopaTopHbix paboT

TpynoemMKocCTs,
(dac)

N3 Hux
MIPaKTUYECKOU
HOJrOTOBKH,
(dac)

Ne
paznena
JIACIIMIT

JIMHBI




Y4eOHbIM MJIaHOM HE MPEAyCMOTPEHO

Bcero

3.5. KypcoBoe nmpoekTupoBaHue/ BBIIIOJIHEHUE KYPCOBOM pabOThI
Y4eOHBIM [JITAHOM HE IPEAYCMOTPEHO

3.6. CamocrosTenbHas paboTa 00yJaronxcs
Bunel camocTosiTennbHOM paboThI U €€ TPYAOSMKOCTh IPUBEICHBI B Tabuuiie 7.

Tabmuua 7 — Bugsl caMocTosTeNbHON PabOTHI M €€ TPYIOEMKOCTb

Buna camocrositenbHOM paboThI BEZZO’ Cemectp 1, yac Cemectp 2, yac
1 2 3 4
W3yueHne TeOpeTHIecKoro Marepuasia
20 20
nucuuraHbl (TO)
KypcoBoe npoextupoanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
IToaroToBKa K TEKyIIEMY KOHTPOJIIO 20 10
ycneBaemoctu (TKVY)
Jomamaee 3amanue (J13) 20 10
KonTponbusie pabotsl 3a0uHnKkoB (KP3) 20 20
IToaroToBka K MpOMEKyTOYHOU a1 21
attecranuu (ITA)
Bcero: | 202 121 81

4. TlepedeHpb y4eOHO-METOANYECKOTO OOECTIEUEHUS
JUISL CAMOCTOSITETTEHOM pabOThI 00YYAIONIUXCS TTO TUCIUIUIUHE (MOTYITIO)
Y4eOHO-MeTOInYeCKHe MaTepualibl JUIsl CAaMOCTOSITENbHOW paboThl O0YyYaroIMXCcsl yKa3aHbl B
.. 7-11.

5. IlepeueHb meyaTHBIX U 3JIEKTPOHHBIX YUEOHBIX W3TaHUMN
[lepedyeHb neyaTHBIX U SJIEKTPOHHBIX Y4eOHBIX M3/IaHUM MpHUBeIeH B TabauIle 8.
Tabnuna 8— IlepedeHb MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3JaHUM

Mudp/ bubnuorpaduyeckas ccpiika KonnuecTtso
URL agpec IK3EMILISIPOB B
o6ubnuoreke
(xpome
AJIEKTPOHHBIX
HK3EMILISPOB)
517 [Tuckynos H. C. TuddepennuansHoe u 159
1134 UHTETpalibHOE Ucuucienus: yueonuk: B2 1., T. 1./
H. C. ITuckynos. - CI16.: Mudpwu, - 1996. - 416 c.
517 [Tuckynos H.C. uddepenunansnoe u 145
1134 MHTETpaJIbHOE HUCcUucieHne: yuebHoe nocodue. T. 2 /
H. C. ITuckynos. - U3a. crep. - M.: UnTterpan-Ilpecc,
1998. - 544 c.
017 IMuckynos H. C. luddepenuunansnoe u 237
1134 WHTErpajibHOe ucurciieHus: B 2 1.: yaeOHOe mocodue




IJ1s1 cTyAeHTOB BTy30B M.: UnTterpan-IIpecc, 2004 -
- 2004. - 415 c.

517 bepman, I'. H. CoopHuk 3a1a4 1o Kypey 165
Bb50 MaTeMaTHYECKOTO aHanu3a: yaeoHoe nmocoowme / I'. H.
bepman. - 22-¢ u3zn., nepepad. - CII6.: [Ipodeccus,
2005. - 432 c.
517 Bricimas matemartuka. Psel: yaebnoe mocoodue / 1O. 167
I'96 A. I'yeman, C. I1. [TomerTkusn, A. O. CMmupHoB; C.-
[TetepO. roc. yH-T a3pOKOCM. TPUOOPOCTPOCHHUS. -
CIIo. : U3g-Bo I'YAIIL 2015. - 77 c.
https://e.lanbook. | ®uxrtenromnbr I'.M. OCHOBBI MATEMATHYECKOTO 9BC Jlanp
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Jlanp, 2015.- 448c.
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com/book/411 | ananusa. B 2-x T1. ToM 2-ii - Cankr-IlerepOypr:
Jlans, 2008. - 464c.
https://e.lanbook. | CoopHuk 3ama4d Mo MaTeMaTHYECKOMY aHaiu3y. Tom 3bC Jlanb
com/book/2226 | 1. IIpenen. HempepsiBHoCTh. JuddepenimpyeMocTsb
/ JI.J. KynpsiBues [u ap.]. - MockBa : ®u3Mariur,
2010. — 496 c.
COOpHUK 3a/1a4 TI0 MaTeMaTHYECKOMY aHau3y. Tom OBC Jlanb
https://e.lanbook. | 2. Uurerpanst. Psaapr: yueb. mocodue / JI.JI.
com/book/2227 | Kyapsues [u ap.]. - Mocksa : ®usmariur, 2009. -
504 c.
http://e.lanbook.c | bannuu K.B. Maremarudeckuii ananus. / K.B. ObC Jlanb
om/book/74580 | banaun, B.H. Banuisikos, A.B. Pykocyes. - M.:
OJIMHTA, 2015. — 361 c.
http://e.lanbook.c | Bepmant A.®. Kpatkuii Kypc MaTeMaTHYECKOTO ObC Jlanb
om/book/2660 | ananuza. / A.®. bepmanr, U.I. Apamanosuu. - CII06.:
Jlann, 2010. - 736 c.
http://e.lanbook.c | Becos O.B. Jlekiuu mo MareMaTH4eCKOMY aHAIHU3Y. - ObC Jlanb
om/book/72002 | M.: dusmatiur, 2015. - 480 c.
http://e.lanbook.c | 3mo6una C.B. Maremaruueckuii aHa M3 B 3aa4ax U ObC Jlanb
om/book/2377 | ynpaxuenusix. / C.B. 3nobuna, JI.H. [Tocumuensckas.
- M. : ®usmatiut, 2009. - 360 c.
https://e.lanbook. | Bypkosa E. B. Maremaruueckuii ananus. / E. B. ObC Jlanb
com/book/147557 | bypkosa, O. A. lllymepuna. - Kpacnosipck: Cu6l'y
nM. akagemuka M. @. Pemretnéna, 2018. - 128 c.
YAK 517.9 3unrep A.A., Makaposa M.B. [luddepenunansupie 100
ypaBHeHHs: yueb. mocodue/ A.A. 3unrep, M.B.
Maxkaposa. —CI16.:I'VAII, 2014.- 56c¢.
YK 517.9 Maxkaposa M.B., ITombrtkun C.I1. Ilpumenenune 50
mudepeHIMATbHBIX YPaBHEHUH ISl peIeHUs
NPUKIIAJHBIX 33/1a4: yueb.-meToa. nocodue/ M.B.
Makapoga, C.I1. [Tomertkun. —CI16.: 'YAII, 2021.-
45c.
https://e.lanbook. | Aragonos, C.A. luddepennuanpubie ypaBHeHHS / OBC Jlanb
com/book/106546 | C.A. Aradonos, A.Jl. 'epman, T.B. Myparosa. —
MI'TY um. H.O. baymana, 2004. (Cep. MaremaTuka
B TEXHUYECKOM yHHBepcutete; Boim. VII).
https://e.lanbook. | JXKab6xko, A. I1. luddepenunanbapie ypaBHEHHS U 3BC Jlanb

com/book/211928

ycToitunBocTh: yuebnuk / A. I1. XKabxko, E. 1.
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6. [lepeyeHp 371eKTPOHHBIX 0OPa30BATEIBHBIX PECYPCOB
UH()OPMAIMOHHO-TEICKOMMYHUKAIIMOHHOI ceTh «HTepHeT»
[epeuenn AIIEKTPOHHBIX 00pa3oBaTebHBIX pecypcos UH()OPMAIIMOHHO-
TEJICKOMMYHHKAMOHHOW ceTH «HTepHeT», HEOOXOMUMBIX [UIi OCBOCHUS HCIHILUINHBI
npuBezeH B Tabnuue 9.

Tabmuma 9 — IlepedeHp DSIEKTPOHHBIX O00OpPA30BATENBHBIX PECYPCOB HH(OPMALMOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTh «HTepHET»

URL anpec HaumenoBanue
http://www.math-net.ru OO01IepOCCUICKIIT MATEMAaTUYECKUI MOPTaT
http://mathhelpplanet.com/ MaremaTtrueckuii popym Math Help Planet
http://e.lanbook.com/view 9BC «Jlanb»

7. Tlepedenb HHPOPMALTMOHHBIX TEXHOJIOTUI
7.1. IlepeyeHp nporpaMMHOro oOecHeueHHsl, HCHOJIb3YEeMOro IpH OCYIIECTBICHUU
00pa30BaTENILHOTrO MpoLEcca M0 AUCLHUILINHE.
IlepeueHp uConb3yeMoro NporpaMMHOro odecreueHus npejacrasieH B Tadbauie 10.

Tabmuna 10— [lepeueHsr mporpaMMHOT0 00€CIICUCHIS
NQ l'[/l'[ HaumenoBanune
Microsoft Windows
Microsoft Office
MathType
Wolfram Mathematica

MwiNE

7.2. TlepeucHb HH(OPMAMOHHO-CITPABOYHBIX CHCTEM, HCIOJIE3YEMBIX npu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO Mpoliecca Mo AUCITUILINHE

[Tepeuens WCTONB3YeMBIX HH(DOPMAIIMOHHO-CITPABOYHBIX CHCTEM TIPEJCTABJICH B
Tabmmite 11.

Tabmuna 11— Ilepeuens HHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

No /1t HaunmenoBanue

9BC «Jlaup»

8. MarepuanbHO-TeXHUYeCKas 6a3a
CoctaB MaTepHaTbHO-TEXHUYECKOW 0a3pl, HEOOXOAMMOM JUIsI  OCYIIECTBIICHHS
00pa3oBaTeNbpHOTO Mpoliecca Mo TUCIUIUIMHE, IPeCTaBiIeH B Tabnuiel?2.

Ta6mmma 12 — CoctaB MaTepuambHO-TEXHHUECKOM 0a3bl

Ne HanmeHnoBaHMe cOCTaBHON 4acTH Howmep aynutopun
/1 MaTepUaTbHO-TEXHHUECKOH 0a3bl (TIpu HEOOXOMMOCTH )

1 | JlekimoHHas ayIuTOpUs

AynuTtopus Ui IPaKTUYECKUX 3aHATUI

9. OrueHoYHbIE CPEACTBA I TPOBEACHUS POMEKYTOUHOM aTTECTalluU



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

9.1. CocraB OLEHOYHBIX CpPEIACTB Ui MPOBEACHUS MPOMEKYTOYHON AaTTeCTaluu
00ydJaronuxcs mo IMCIUILIMHE TpUBe/eH B Taosmie 13.
Tabmmna 13 — CocTaB OIEHOYHBIX CPEACTB AJISl IPOBEICHHSI TPOMEKYTOUHOM aTTeCTaIlH

Buza npomexyTo4HON aTTecTaluu IlepedyeHb OLICHOUHBIX CPEACTB

DK3aMeH Crnucok BOMpOCOB K AK3aMEHY;
TecThl.

9.2. B KauecTBe KpUTEpHUEB OICHKH YPOBHA C(OPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHCs MPUMEHseTCsl 5-0ayuipHas IIKaja OLEHKU C(HOPMUPOBAHHOCTU
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS
100-6amtpHas ~ mIKajga — MOAYJIBHO-PEUTHMHTOBOM  CHCTEMBl  YHHUBEpPCUTETa,  IIpaBUja
UCTIOJIb30BaHUSI KOTOPO, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJILHBIM HOPMATUBHBIM aKTOM
['VAIL
Tabmuna 14 —Kpurepuu onieHKH ypoBHS cpOPMHUPOBAHHOCTH KOMIETEHITHI

OrieHKa KOMITETEHITUN

XapakreprucTika chopMUPOBAHHBIX KOMITIETCHITHIN
5-0ayuipHad mIKaia PaKTep (bopvmp

— oOyyaromuiicss TayOOKO M BCECTOPOHHE YCBOMWJI IIPOIPaMMHBIM
MaTepHa;

— YBEPEHHO, JIOTUYHO, ITOCIIEI0OBATEILHO U TPAMOTHO €TI0 U3J1aracr;

— ONUPAsCh HA 3HAHUS OCHOBHON W JIOMIOJHHUTEIBHOHN JIUTEPATYPHI,
TECHO MPUBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHSI C MPAKTUICCKON
JESTSIILHOCTHIO HAIPABIICHHS;

— yMeJI0 00OCHOBBIBACT U ApPTYMEHTUPYET BbIIIBUTAEMbIC UM H/ICH,

— JIeJIaeT BBIBOALI H 000OIIECHHS;

— cBOOOJIHO BJIAJICET CHCTEMOM CIIeMaTN3UPOBAHHBIX TTOHSTHH.

«OTIIMYHO»
(Ga4YTCHO»

— o0yyJaronuics TBEp0 YCBOMWII MPOTPAMMHBIN MaTepua, TpaMOTHO U
M0 CYWIECTBY M3JaraeT €ero, ONUpasCh Ha 3HAHUS OCHOBHOM
JTUTEpaTypHl;

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIE 3HAHUS C TMPAKTHUYECKOW JIE€ATEIbHOCTHIO
HallpaBJICHUS;

— apryMEHTUPYET Hay4YHbIE MTOJ0KEHNUS;

— JIeJIaeT BBIBOABLI U 00OOIICHHS;

— BIIAJICET CHCTEMOM CTICIIMAIM3UPOBAHHBIX TOHITHH.

«XOPOIIIO)»
«3aYTCHO»

— o0yyJaromuiicss YyCBOMJI TOJBKO OCHOBHOW MPOTPaMMHBIM MaTepual,
M0 CYIIECTBY M3JIaraeT €ro, ONHpasch Ha 3HAHUSA TOJbBKO OCHOBHOM
JTUTEPaTypHI,

— JIOMYCKaeT HEeCYIIECTBEHHbIE OIMOKH U HETOYHOCTH;

— UCIIBITHIBAET 3aTPYAHEHUsI B MPaKTUYECKOM HNPUMEHEHUU 3HAHUM
HaIlpaBJICHUS;

— cJ1ab0 apryMeHTHPYET HayYHbIE MOJIOKEHHUS,

— 3arpynaHsieTcs: B GOpMYJIUPOBAHUHU BBHIBOJOB U 000OIICHUH;

— YaCTHYHO BJIAJEET CUCTEMON CIIeIMAIU3UPOBAHHBIX MOHSITHIA.

«yZIOBJIETBOPUTEITHHOY
«GAuTEHO»

— o0yyJaromuiics He YCBOMJI 3HAYUTEIbHOM 4YacTH IPOrpPaMMHOIO
MaTrepuana;

— JIOTYyCKaeT  CYIIECTBEHHbIE  OMMUOKH W  HETOYHOCTH  TpH
paccMOTpeHHH poOJIeM B KOHKPETHOM HalpaBlICHUH;

— MCIIBITHIBAET TPYIHOCTH B MPAKTUYECKOM PUMEHEHNUHN 3HAHUM;

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,

— He QOpMYJIHMPYET BHIBOJAOB U 000OLICHHI.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aYTCHO»

9.3. TunoBbie KOHTPOJIbHBIC 33/ TAHUS WJIH HHBIC MaTePHAIIBI.
Bormpocs! (3amaun) nis sK3aMeHa mpeIcTaBlIeHbl B Tadmie 15.

Tabmuna 15 — Borpocs! (3agaun) s 9K3aMeHa




Ne Kon
[Tepeuens BoOmpocoB (3a7a4) i SK3aMeHa
/1 WHJMKaTOpa
Cemectp Nel
1. | Ipenen ¢pynkuuu. Beraucnenue npeaenos. YK-1.¥.2
1. Borauenuts npegen lim ————
¥—+po XT T X
Orser: 3
%" —dx—g
2. Beruucnuts npezgen lim -
w— 3 2K FXTa
Otger: 8/5
3. Bbrumcnuts npegen lim ———
¥—+po &XT TaK T2
Otser: 3/2
. - +xtE
4. Beruucnuts npenen lim —
x—3 <X —oaX—a
Otser: - 5/7
..3_n..i3 xE2
5. Beraucauts npegen lim —— -
w—oa  OX-—TnE2
OtBeT: 0€CKOHEYHOCTh
6. Beraucinuts npegen lim %
Otser: -3/6 = -1/2
7. Bsruncants npemen lim —; -
X— oo
OtBer: 0eCKOHEYHOCTh
8. Berumenuts npesien lim ————
OtBer: 7/6
8 -
. X —Bx
9. Beruucnuts npezen lim ——
K=o x =
OtBer: 0eCKOHEYHOCTh
10. Boruncnuts npezen lim
Otser: 8/5
2. | Kakue u3 npencTaBieHHBIX HIDKE TPEIETIOB MOTYT OBITh BEIYMCIICHBI VK-1.B.2

METOIOM JIeJIEHHsI Ha OOJIBIIYIO CTETICHD TIEPEMEHHBIX ?
. 3x"—5x

a) lim——
x—0 Xx°+2Ix

. 3x’—4x-4
c) lim———

b 2x“—3x—-2

d) 1_111} —x +xt6

R -r 2
x—3 2X™ —oX—3

3 2
. x —-2x"—=x+2
e) lim ———————

m—oa  Imi—Tx432




Otser: a), C), €)

Kakas ¢hyHKIMS Ha3bIBaeTCsl HEMIPEPHIBHOM B TOUKE Xo? OIIK-1.3.1
Oteer: ®yukuus f(X) Ha3pIBaeTcss HeMpPepPbIBHOM B TOYKeE X0, €CIH
OHA ompe/e/ieHAa B HEKOTOPOH OKPECTHOCTH 3TOM TOYKH X0 U
lim f(x) = f(x,)
x—xg
Yemy paBHa cyMMa KOHEYHOTO YKCJIa OECKOHEYHO MaJIbIX (PyHKITUI? OIIK-1.3.1
OtBer: CyMMa KOHEYHOI'0 YHCJIA 0eCKOHEYHO MaJIbIX (PyHKIM —
3T0 PYyHKIMS 0ECKOHEYHO MaJiasi
Teno aBuskeTcs 1o 3akoHy s(t) =5t° +1. Uemy paBHa ckopocTh V(1) B OIlIK-1.3.1
MOMEHT BpeMenHu =17 3anummure HOMep BEpHOTO OTBETA. OIK-1.V.1
1) 6
2) 4
3) 10
4) 15
Otgert: 4)
1) BeIuucIUTE NPOM3BOAHYIO GYHKIHH ¥ = %~ + 4% VK-1.B.2
. OIIK-1.V.1
Oreer: 2x + 4%In4
2) Bepno yu yrBepkaeHue: «IIpou3BogHas CyMMBI IBYX
muddepeHnpyeMbIx GyHKIUNA paBHA CyMME MPOU3BOAHBIX STHUX
¢bynkuuity. OTBET apryMeHTHpYHTE.
OrBer:
IIpaBuaa quddepeHnnpoBanust MOryT ObITh 3aNIMCAHBI:
1. (C-u(x))'=C-u'(x)
2. (U(X)xv(x))'=u"(x)xv'(x)
3. (U(x)-v(x))=u'(x)-v(x)+u(x)-v'(x)
ulx), ¢ ulxlvlx)l—ulx)vix
4 () =t
®opmyJia Ne4 kak pa3 u o3HauaeT, uTo «[IpousBognasi cymMmmblI 1ByX
aupdepenunpyeMbix GyHKUHA paBHA CyMMe NPOU3BOAHBIX ITHX
(GyHKIMI».
1) BblumMCINTE NPOM3BOIHYIO QYHKIMH V¥ = x~ - 4° VK-1.B.2
OIIK-1.V.1

Otreer:v = x -4%(2 + xin4)

2) Bepno nu yrBepxkaeHue: «I[Iponu3BoaHas mpoU3BEICHHUS IBYX
muddepeHnpyeMbIX GyHKINN paBHa IPOU3BEACHHUIO TPOU3BOAHBIX
TUX QyHKIUIY. OTBET apryMeHTUpYITe.

OTBeT: yTBep:KIeHHe HEBEPHO.
IIpaBuniaa nud¢epeHunpoBanust MOTyT ObITh 3alIMCAHBI:
1. (C-u(x))'=C-u'(x)

2. (U()Ev(X))'=u'(X):V'(X)
3. (U(X)-v(x))'=u'(x)-v(X)+u(x)-v'(x)




®opmyaa Ne3 —310 dopmyJia 1Jis1 BBIYMCIEHUS] TPOU3BOTHOM
npousBeaeHus AByX AU PepeHunpyembix GyHKIUIA, OHA He
COOTBETCTBYET NNPUBEJIEHHOMY B YTBEPKICHUH TEKCTY.

Haiinure hopmyny ¢ ommoOKoi. ApryMeHTUPYHTE CBOM OTBET.

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

wlxl, ¢ wlax)wlx

OTtBet: ommodka B (popmy.ie Ne3. Ilo npaBuay nuddepenuupoBanus
npousBeaeHus ABYyX AuddepeHunpyembiX GyHKIUI MIPOU3BOAHASA
Npou3BeleHUus1 BbIYucsiercs mo gopmy.Jie:

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

OIIK-1.V.1

[TpaBuna nuddepennmpoBanusi. [IponsBogHas CI0KHOW QYHKIIHH.
3aganue 1.
1) Haiiaute npou3BOHYIO (YHKIIMU

v =5cos(7 +8x) + V7x—8

OTtBer:
3

7 2

—40sin(7 + 8x) + 1 (7x—8) *

2) HazoBuTe kakoe-mu6o nudpoBoe CPeacTBO, MPUMEHUMOE IS
peuieHus qaHHou 3agaun. O60CHyHTE BaIll BHIOOD.

OtBet: K undpoBsiM cpeacrBam, KOTOpbie MOTYT ObITh PUMEHEHbI
JUIsI pellieHus TaHHoM 3a1aun oTHOcUTcs Wolfram Mathematica-
nporpamMMHoe odecreuyeHue, BKJIIOYammee 00J1b110il Hadop
MaTeMaTHu4YecKuX GyHKIHUI B TOM YHCJIECHUCTEMY KOMIbIOTEPHOM
ajare0Opbl, OpUEHTUPOBAHHYIO HA MOATO0TOBKY HHTEPAKTUBHBIX
AOKYMEHTOB C BIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOKIEHUEM.

3amanue 2.

1) Haiinute nmpou3BoHYyI0 QYHKINU
v = 5cos(5+ 2x) *In(5x — 2)
Oteer: —10sin(5 + 2x) * In(5x— 2) + S5cos(5 + 2x) * >

Ex-2

2) HazoBute kakoe-nmu6o nudpoBoe cpeacTBo, MPUMEHUMOE IS
pereHust faHHOM 3aaaun. OGOCHYHTE Balll BHIOOP.

Oteer: K undpoBbiM cpeacTBaM, KOTOPbIE MOI'YT ObITH IPUMEHEHDbI
JUIS pelleHus JaHHoi 3aaaum oTHocuTess Wolfram Mathematica-
nporpaMMHoe odecrneuyeHue, BKJalo4vallnee 60Jb110i HaOop
MaTeMaTH4eCKUX PYHKIMA B TOM YHCJIECHCTEMY KOMIIbIOTEPHOM
ajre0Opbl, OpUEHTHPOBAHHYIO HA NMOJATOTOBKY HHTEPAKTHUBHBIX

YK-2.V.1
YK-2.¥.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

AOKYMCHTOB C BLIMMCJICHUAMUA U BU3YAJIbHBIM COIIPOBOKICHHUEM.

3amanue 3.
1) Haiimute npou3BoIHYIO QYHKIHH
_ —6tg(7 + 4x)
" In (7x—4)
Orser:

—24 ; 1]1[?5{_4j_6tg(?_4xj L

coss [T+4x Tx—4
(In(7x— 4))%
2) HazoBute kakoe-1100 mu¢poBOe CPEACTBO, IPUMEHUMOE JIJIs
pereHust JaHHOM 3aaa4un. OOOCHYHTE Balll BHIOOP.

OtBet: K undpoBsiM cpeacrBam, KOTOpbie MOTYT ObITh PUMEHEHbI

JUISl pelieHus JaHHoi 3agaun oTHocuTess Wolfram Mathematica-
nporpaMMHoe odecrneuyeHnue, BKJao4valiee 00J1b10i HAOop
MaTeMaTH4YeCKHX (GyHKIMH B TOM YHCJIECHCTEMY KOMIBLIOTEPHOM
ajredpbl, OpHEHTHPOBAHHYIO HA MOATOTOBKY HHTE€PAKTHBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOXKIEHUEM.

3amanue 4.

1) Haitnure npou3BoaHyt0 pyHKINN
¥y =4/ 2 — 6sin(7 + 4x)
OTtBer:

1
- ¢ (—24)cos(7 + 4x)
2,/2 —6sin(7 + 4x)
2) HazoBuTe kakoe-mu6o nudpoBoe CPeacTBO, MPUMEHUMOE IS
peuieHus qaHHou 3agaun. OO60CHyHTE Balll BHIOOP.

OtBet: K ungpoBsiM cpeacrBam, KOTOpbie MOTYT ObITh PUMEHEHbI

JUISl pellieHus JaHHoi 3a1aun oTHocuTcst Wolfram Mathematica-
nporpamMMHoe odecrneyeHue, BKJIOYammee 00Jb110il Hadop
MaTeMaTHu4ecKuX GyHKIHUI B TOM YHCJIECHUCTEMY KOMINbIOTEPHOM
ajiredpbl, OPUEHTHPOBAHHYIO HA NMOJAT0TOBKY HHTEPAKTHBHBIX
AOKYMEHTOB C BIYMCJIEHUSAMH U BU3YAJIbHBIM CONIPOBOXKIEHUEM.

3ananue 5.

1) Haiiaute npou3BoIHYIO (YHKIIMH
y = 5cos(3 + 4x) + log,(3x—4)
OTtBet:

3
—20sin(3 +4x) +

(3x—4)In4
2) HazoBute kakoe-mu6o nudpoBoe CPeaCcTBO, TPUMEHUMOE IS
penieHus qaHHou 3agaun. OO60CHyHTE BaIll BHIOOP.

OtBet: K undpoBbiM cpeacTBam, KOTOpbie MOTYT ObITh PUMEHEHbI

JUIsl pelieHust JaHHoi 3aaaum oTHocuTest Wolfram Mathematica-
nporpamMMHoe odecrnieueHue, BKJIOYammee 00J1b110ii Hadop
MaTeMaTH4ecKUX GYHKIMHA B TOM YHCJIe CHCTEMY KOMIIbIOTEPHOM
ajaredpbl, OpUEHTUPOBAHHYIO HA MOATOTOBKY HHTEPAKTHBHBIX
JOKYMEHTOB C BLIYMCJIEHUSAMH U BU3YAJIbHBIM CONTPOBOKIEHUEM.



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
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

10.

[IpoBephTe SBISIETCS JTU BBIPAXKCHUE
L« (—24)cos(7 + 4x)

2 2—6sin(7+4

HpOU3BOAHOM QyHKIMU ¥ = /2 — 65in(7 + 4x) ? OTBeT 0OOCHYIHTE.
OTBeT: BbIpa:keHHe ABJISETCS MPOU3BOIHOM 1151 PYHKIMHU, YTOOBI
3TO0 000CHOBATH MOKHO B3SITh IPOM3BOIHYIO OT

v =2 — 6sin(7 + 4x) WIK BbIYHCIIMTH HeONpPeaeJeHHbII
UHTErpaJj

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

OIIK-1.V.1

11.

3anummTe ypaBHEHNE KacaTeIbHON K rpaduKy QyHKIHM Y=X - 2
B €ro Touke ¢ abcuuccoit Xo= 1
OrtBet: y=3X-4

OIIK-1.V.1

12.

B kaxoif Touke ypaBHeHHE KacaTelnbHON K rpaduKy G yHKIUN y=x3-2
uMmeeT Buja y=3X-4

OTtBer: X0=1

3amaga MOXKeT OBITh pemieHa AByMs criocodbamu. O0ocHyiTe 002
croco0a pereHus.

Otgert: IlepBblii c1oco6 0OCHOBAH HA ONpe/IeIeHNH KAacaTeJIbLHOMH K
rpadpuxky pyHKuuu — 310 o01masi Touka rpapuka GyHKuMu u

NpsSIMOii, ABJIAIOLIEliCA KacaTeIbHOIi, T.e. HY’)KHO PelIUTh CUCTEMY
[y =x%—2
ABHEHMH |-
P y=3x—4
IIpu BTOpOM crioco0e pemeHnsi, HO0OXOAMMO CPABHUTH 001IIee

ypaBHeHHe KacaTeJabHoil ¥ = v(x,) + ¥ '[xujl (x— x5) my=3x-4

OIIK-1.V.1

13.

ITycts B TOuke (Xo, Yo) mepecekarotes ase kpusbie Y=F(X) u y=g(X). O6e
byukipn Y=f(X) u y=g(X) ©MeroT mpou3BOAHbIE B TOUKE (X0, Y0). Uemy
paBeH yroj MeXJy KpUBBIMU?
OtBer: Yriom ¢ me:xkay kpubimu Y=f(X) n y=g(X) B Touke (Xo, Yo)
Ha3bIBAETCSl YIoJI MEKIY KacaTeJIbHBIMH K MPSIMbIM,

g lxgl—f (xp

NPOBEICHHBIMHU B TOYKe (X0, Y0) H tg(e) = 1+ 7 (x0) g (x
+(xg) g (xg

YK-1.3.2

14.

[TycTh mosioKeHNE TOUKH MpH € ABUKEHUU 3a1aércs GyHkmueit S=S(t),
rae t — BpeMs. YeMy paBHa CKOPOCTh TOYKHU? BhImuimTe HOMEp BEPHOTO
YTBEPIKICHHSI.

a) CKopocTh TOYKH PaBHA NMPON3BOAHOI pyHKIIM S(t)

a) CKOpOCTh TOYKH paBHA BTOPOH Mpou3BoaHOM QyHKInH S(t)

b) Ckopocts Touku paBHa auddepenimany Gyaxmun S(t)

OrBer: a)

OIIK-1.3.1

15.

IMycts Gynknus y = f(X) 3agana Ha uatepsaie (a, b). HazoBute ycnosue
yObiBanus GyHknuu y = f(x) Ha untepsane (a, b).

YK-1.3.2




OtBer: Ecau npousBoaHast pynkuuu y = f(x) orpunareibHa aJsi
BCEX X U3 HHTepBaJja (3, b), To pyHKIHMs yObIBaeT HA 3TOM
HHTEpBaJe.

16.

ITycts Gynknus y = f(X) 3agana Ha uatepsaie (a, b). HazoBute ycrnosue
BBINYKJIOCTH BBepX (yHKImK y = f(X) Ha uHTepBaje (a, b).

OtBer: Eciu BTOpast npou3BoaHas GpyHkuuu y = f(X) orpunareibHa
JJIs BCeX X M3 HHTepBaJia (a, b), To GpyHKIMs BbINYKJIa BBEPX HA
ITOM HHTepBaJe.

YK-1.3.2

17.

ITycts Gyuknus y = f(X) 3agana Ha uatepsaie (a, b). HazoBute ycrnosue
BOTHYTOCTH (BBINYKJIOCTH BHU3) QyHKIMK y = f(X) Ha uHTEpBaje (a, b).
OrBer: Eciin Bropas npousBoanasi pyukuuu y = f(X)
MOJIOKUTEIBHA /ISl BCEX X U3 HHTepBaJa (4, b), To pyHkuus
BOTHYTA (BBINYKJIA BHU3) HA 3TOM MHTEpBaJe.

YK-1.3.2

18.

[Tycts muddepennupyemas pynkuus y = f(X) 3agana Ha ©HTEpBale

(a, b).

W3BecTHO, 4TO B TOUKE Xo Ha uHTepBaye (a, b) mpousBonnas GyHkiuu y
= f(x) paBHa Hymt0. Kakux JaHHBIX HE XBaTaeT, YTOObI YTBEPKIAATh, YTO
B 9TO# TOUYKe (PYHKIUS UMEET MAaKCUMyM?

OTtsBer: B Toukax ’3kcTpeMyMa Ha uHTepBaJe (a, b) mpousBognas
¢byuxkuum y = f(x) paBHa HyJ110 (He00X0AUMOE YCJI0BHE). ITA TOUKA
MO3KeT OBITh TOYKOH MaKCMMYMa, MUHHUMYMA HJIH Neperunda
rpaduka pyakuun. s Toro, 4To6bl B TOUYKE ObLT MAKCHMYM,
Npou3BoaHAS (PYHKIHH J0JKHA MEHATH 3HAK C ITHOCA HA MUHYC.

VYK-2.B.2

19.

Kaxkas npsimast TuHUSI Ha3bIBA€TCSl aCUMIITOTON rpaduka PyHKITUN
y=f(x)?

Otget: [IpsiMas TuHMS M Ha3bIBaEeTCH ACUMIITOTOM rpadguka
¢ynxmmun y=f(X), eciim paccrostnue d ot Touku M, Jiexkanieii Ha IToM
rpajduxe, 10 NpAMO M CTPEMUTCH K HYJIIO P HEOTPAHUYEHHOM
YAaJIeHUH 3TOH TOYKH MO rpaduKy OT HaYaj1a KOOPAMHAT B
0€CKOHEYHOCTD.

VYK-1.3.2

20.

BepHo 11, 4TO BBIpaxkeHue

1n

5
—x*——x*+-x2+5

4 37 5

SBnsercs pewenreM [(5x® — 2x* ++/x%)dx ? OtBer 0GOCHYiiTE.
[IpuBenuTe nBa crioco0a pemieHwus.

OrBer: Bblpame;me

5 :
5t 1,3
4 3

J (5x% — 2x* + \.-"?jdx

> =
Toxt 5 sIBJIsIeTCS pelieHreM

21.]15[ OTBE€TA HA 3TOT BOIIPOC MOKHO B3ATH HHTErpaJ
r 5 2 2 5

J (5x% — 2x% +/x¥)dx = —x* — “xX4+Zal4C
- ] 3 5
+ ;ﬂ + 5 -3T0 0aHO U3 pewmenuii npu C=5.

Bropoii BapuaHT pelieHus: B3iTh NIPOU3BOIHYIO OT
5
5 2
L
4 3

4

5 2 5
T.e.—x° ——Xx
4 3

Z -
+oa+ 5, MPOM3BO/IHASI PABHA NOAMHTETrPAJIbLHOM

OIIK-1.V.1




bynuxmun  5x° — 2x° +Vx® | 3HaunT BHIpaKEHHE
5

5 4 2 3,2 2
JX —Rx toa+t 5 sBJsIeTCS pellleHHeM MHTerpaJa.
21. 1. Beluucnuth HEONpPEAEIEHHBIN HHTETPAL: YK-1.¥.2
- YK-2.V.1
J (5x% — 2x* + /x3)dx
OrtBer:
5 2 23
—xt——x+-x2+cC
& 3 5
2. BpruuciauThs HeonpeneaEHHBIN HHTETPAT:
i - 3 1 ;
J (Vx°+3x" —5,/—)dx
Vax®
Otser:
35 3 L
—x3+—x*—20x+C
5 £
3. BbluncnauTh HeomnpeeEHHbIN HHTErpall:
M ox® + ‘-,‘."'E .
J (—=)dx
2/
Otser:
38 o671
—xi+ —x6+C
8 7
4. BpIYUCITUTH HEONPEIEIEHHBIH HHTErpa:
P T
xT—Nx®
J ———Jax
XD
Otser:
5
0,52+ 0,8x 1+ C
5. BbruncauTs HeonpenenEHHbIN UHTErpat:
J cos(4x — 7)dx
OrtBer:
1 .
—sin(4x—7)+C
-
22. | MeTo el MHTETPUPOBAHNS: METOJT BHECEHHS 101 3HaK Auddepennnana | YK-2.B.2
Y METOJI 3aMEHBI [IEPEMEHHON UHTEIPUPOBAHUS. YK-1.¥.2

1. BeiOepute METO MHTETPUPOBAHUS U BEIYUCIUTE HHTETPAI.
VYkaxxute Kakoi METOJ HHTETPUPOBAHUSI IPUMEHSIIN:

J” 2xdx
Va2 L3
OT1BeT:
2Jx2+3+C
MoaxkeT ObITh NPUMEHEH KaK MeTO0/l BHECEHHS MO0/l 3HAK




auddepenuunaia Tak ¥ METOJ 3aMeHbI NepeMeHHOM
HHTErPUPOBAHUS.

2. BriOepurte METO MUHTETPUPOBAHUS U BBIUMCINTE UHTETpall.
VYKaxxute Kakoi METOJ UHTETPUPOBAHUS IPUMEHSIIN:
[ dxdx
J r*4+1
Orser:
2arctg(x*)+ C
MozkeT ObITH IPUMEHEH KaK MeTO0/] BHeCEHHS 10/ 3HAK

auddepenuunaia Tak M METOJ 3aMeHbI NePeMeHHOM
HHTErPUPOBAHUS.

3. Bribepure MeTO HHTETPUPOBAHUS U BBIUMCIINTE UHTETpall.
YKaxxute Kakoi METOJ UHTETPUPOBAHNSI IPUMEHSIIN

J xsin(x® + 3)dx
Ortser:

—;L"OS[XE +31+C

-

MoaxeT ObITH IPUMEHEH METO/I 3aMeHbI IlepeMeHH O
HHTErPUPOBAHUS.

4. Bsibepute METOA HHTETPUPOBAHUS U BHIUMCIUTE UHTETpaJl.
VYKaxxute Kakoi METOJ HHTETPUPOBAHUSI IPUMEHSIIN:

dx
J Vxcos?(yx)
OrtBer:
2tg(\Vx)+C
Mo:keT ObITH MPUMEHEH METO/I 3aMeHbI MepeMeHHOi
HHTErPUPOBAHUSI.

5. BriOepute MeTO MHTETPUPOBAHUS M BBIYMCIUTE HHTETPAI.
VYKaxute Kakoi METOJ UHTETPUPOBAHUS IPUMEHSIIIN:
OTtBeT:

[ dx
v
—2ln|4 —x| + ¢

MozkeT OBITH IPMMEHEH MeTO/ 3aMeHbI epeMeHHOH
HHTErpUpOBaHMus.

23.

Samanue 1.

1) BbIYHCIUTH, IPUMEHUB METO HHTETPUPOBAHUS MO YACTSIM:

J X E COSYAY

OtBet: x¥sinx + cosx +C
2) HazoBure kakoe-mub0 1KU(POBOE CPENCTBO, NPUMEHUMOE

IS

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




pereHust faHHOM 3aaaun. OOOCHYWUTE Balll BHIOOP.
OTtBeT:

K mudpoBbiM cpeacrBamM, KOTOpble MOI'YT ObITh INPHUMEHEHBI AJIs
pelieHusi daHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe of0ecnedeHue, BKJIKOYaKIinee 00JbmIOH Hadop
MaTeMaTu4ecKuX (GYHKIHUI B TOM 4YMCIe CHCTEMY KOMIbIOTEPHOM
ajareOpbl, OPUMEHTHPOBAHHYI0 HA MOATOTOBKY MHTEPAKTHUBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

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

Otrer: (x +1)e* —e* + C
2) HasoBure Kakoe-a1u00 HH(GPOBOE CPEACTBO, MPHUMEHUMOE IS
pereHust JaHHou 3aaaun. OOOCHYWUTE Balll BHIOOP.

OTtBeT:
K mudpoBbiM cpeacTtBaM, KOTOpble MOTYT OBITH NMPUMEHEHBI IJIsI
pelieHusi daHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe oOecrnedyeHue, BKJIO4Yawilee O00JbIIOH Hadop
MaTeMaTH4YeckuX (YHKUHHA B TOM 4YHCJIe CHCTEMY KOMIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYI0 HA TOATOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB € BbIYMCJIEHUSIMHI U BU3YAJbHBIM CONPOBOKIEHHEM.
3aganue 3.

1) BeraucnuTh, MPUMEHUB METO HHTETPUPOBAHHUS 110 YACTSIM:
J xlnxdx

Otser: 0,5x*(Inx—0,5) + C
2) HazoBure kakoe-mub0 UGPOBOE CPEACTBO, NPUMEHHUMOE IS
pereHust gaHHoM 3agaun. OOOCHYWUTE Balll BHIOOP.

OTtBeT:
K uudpoBbsiM cpeacrBaM, KOTOpble MOI'YT ObITh NMPHUMEHEHBI JJIsI
pelieHusi AaHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe oOecrnevyeHHe, BKJOYawIilee O00JbIIOH Hadop
MAaTeMAaTHYeCKUX (PYHKIMH B TOM YHCJIECHCTEMY KOMIbIOTEPHOI
ajaredOpbl, OPHMEHTHPOBAHHYI0 HAa MOJATOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB C BIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKICHUEM.
3ananue 4.

1) Beruncnnuth, MpUMEHUB METOJ HUHTEIPUPOBAHUS 10 YACTSM:
.'l.': * ginydx

OtBer:—x’ cosx + 2xsinx + 2cosx + €
2) HasoBure kakoe-mM00 1H(POBOE CPEACTBO, MPUMEHUMOE IS
pereHust gaHHOM 3aaaun. OOOCHYWUTE Balll BHIOOP.

OTser:
K undpoBbiM cpeacrBaM, KOTOpPbie MOT'YT ObITh IPUMEHEHBI ISl
pellleHUs JaHHOI 3aga4uu oTHocuTcst Wolfram Mathematica-
NnporpaMMHoe odecrneyeHue, BKJIOYamwmiee 00Jb110il Hadop
MaTeMaTH4eCKUX QYHKIMA B TOM YHCJIe CUCTEMY KOMITLIOTEPHOM
ajare0Opbl, OpUEHTHUPOBAHHYIO HA MOATO0TOBKY HHTEPAKTUBHBIX
AOKYMEHTOB C BIYMCJICHUSIMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.



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
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

24,

3aganue 1.

1) BeruuciuTe onpeaeacHHbIN HHTETPa:

-

J dx

0

OtBet: 2
2) HazoBute kakoe-11u60 mudpoBoe CPeaCTBO, MPUMEHUMOE IS
pereHust gaHHOM 3aaa4un. OOOCHYWUTE Balll BHIOOP.

OTtBeT:
K uudpoBbiM cpeacTtBaM, KOTOpble MOTYT ObITH NMPUMEHEHBI ISt
pelieHusi JaHHOW 3amayu  oTtHocuTcsa Wolfram Mathematica-
nporpaMMHoe o0ecnmedeHHe, BKJIKOYaKInee O00JbHIOH Hadop
MaTeMaTUu4ecKuX (GYHKIHUI B TOM 4HcJie CHCTEMY KOMIIbIOTEPHOM
ajiredOpbl, OPHEHTHPOBAHHYI0 HA TOATOTOBKY HMHTEPAKTHBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

3anganue 2.

1) BbluncIUTE ONPEICICHHBIA HHTETPA:

1

J 2dx

0

OtBet: 2
2) HazoBute kakoe-11u60 nuppoBoOe CPEACTBO, MPUMEHUMOE IS
pereHust JaHHoOM 3agaun. OOOCHYHUTE Balll BHIOOP.

OtBet:
K uudpoBbsiM cpeacTtBamM, KOTOPble MOTYT ObITh NPUMEHEHBI IJIs
pemienust aaHHOW 3amaum  otHocutcss Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJOYailee O00JbIIOH Hadop
MaTreMaTu4ecKuX (GyHKIUIA B TOM 4YHCJe CHCTEMY KOMIIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYI) HA TMOArOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMPOBOKIEHUEM.

3amanue 3.

1) BblunciIuTE ONPEICICHHBIN HHTETPAT:

3

J xdx

"

OrBer: 9/2-4/2=5/2
2) HazoBute kakoe-mu60 mudpPoBOe CPEACTBO, MPUMEHUMOE IS

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

pereHust faHHOM 3agaun. OOOCHYWTE Balll BHIOOP.

OTtBet:
K mudpoBbiM cpeacrBaM, KOTOPble MOI'YT ObITh NMPUMEHEHbI JIsl
pelieHusi aHHOM 3agauyd  oTHocuTcsa Wolfram Mathematica-
nporpaMMHoe oOecrnedyeHue, BKJO4Yawilee O00JbIIOH Hadop
MaTeMaTU4YecKHX (PYHKUHMH B TOM 4YHCJe CHCTEMY KOMIbIOTEPHOIi
ajareOpbl, OPUMEHTHPOBAHHYI0 HAa MOAT0OTOBKY MHTEPAKTUBHBIX
JOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONPOBOKIEHUEM.

3amanue 4.

1) BblunciInTE ONPEICICHHBIN HHTETPA:

0

J 3y

-1

Oteer: 0-1/4=-1/4
2) Hazosute kakoe-1u00 LuppoBOE CPEACTBO, IPUMEHUMOE ISk
pelieHus gaHHoi 3aaaun. OGOCHYITE Ball BBIOOD.

OTtBeT:
K mudpoBbiM cpeacTtBaM, KOTOPble MOI'YT ObITh NPUMEHEHbI JIsl
pelieHusi JaHHOM 3agayd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe oOecrnedyeHue, BKJOYaIilee O00JbIIOH Hadop
MaTeMaTHYeCKUX (PYHKIMH B TOM YHCJE CHCTEMY KOMIbIOTEPHOI
ajaredOpbl, OPHMEHTHPOBAHHYI0 HAa MOJAT0OTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB C BIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKICHUEM.

3amanue 5.

1) BeruncnuTe onpeneeHHbII HHTErpat:

1

[[eax

-1

Oreer: e-e!
2) HazoBute kakoe-mu60 mudpoBoOe CPEeaCTBO, MPUMEHUMOE IS
penieHus qaHHou 3agaun. O60CHYyIiTe Ball BBIOOP.

OtBet:
K uudpoBbsiM cpeacTtBamM, KOTOPble MOTYT ObITh NPHUMEHEHbI ISl
pemieHust JaaHHO 3amayu  ortHocuTca Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJWO4Yawilee O00JbIOH Hadop
MareMaTu4ecKuX (QyHKIUIA B TOM 4MCJie CHCTEMY KOMIILIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYI) HA TMOArOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB C BbIYMCJICHUAMH U BU3YAJIbHBIM CONPOBOKICHHEM.



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
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

25. 1. TIpouHTETrpUpYyHTE TPUTOHOMETPUIECKYIO () YHKIIHIO YK-2.V.3
( COSX fX
OtBer: 0,5
2. llpouHTerpupyiTe TPUTOHOMETPHUUECKYIO (DYHKITUIO
|r cosx dx
Otger: 0
3. IIpounTerpupyiite TPUrOHOMETPUIECKYIO (DYHKIIHIO
( cos2x dx
OtBet:0,25
4. TIpowHTErpupyiTe TPUTOHOMETPUIECKYIO (PYHKIIHIO
|r sinx dx
OtBet: 2
5. IIpouHTerpupyiite TPUrOHOMETPUUECKYIO (DYHKIIHIO
( sinx dx
Otger: 1
Cemectp Ne2
26. | Kakas pyukiust = = f(x; V) Ha3bIBACTCS HENPEPHIBHOM B TOUKE YK-1.3.2
My (xgi ¥g)?
Oter: ®ynkuust = = f(x; V) Ha3bIBaeTCsA HENMPEPLIBHOI B TOUYKE
My Vg ), €CJI OHA ONpe/IesIeHa B 3TOM TOYKe H HEKOTOPOii ee
OKPECTHOCTH, MMeeT MmpeaeJt i z'n1z! f(M) maTOoT NIpenes paBeH
3HA4YeHUI0 PYHKIUM Z B TOUKe [V .3
27. | Kakas u3 popmyn cooTBeTcTByeT muddepennuany Gpyakmun y=e2%? YK-2.3.1
a) dy=2e?*dx
b) dy=e*dx
c) dy=2e*dx
OtBeT: a)
28. | YacTHbIe MPOU3BOIHBIC VYK-1.V.2

OIIK-1.V.1




o LT
1. HaiiguTe yacTHBIC TPOU3BOIHBIC e byHKIIIT
P
sin(3+8x —7y)
2 —x3y?
ros(3+8x—7y):8(2—x79" )+ sin(3+8x—Ty) 32"y’
3

z:

OTtBeT:

i F_d-
| 2—x ¥ |

—cos(3+8x—7y)*7(2— Xy’ ) +sin(3+ 8x— Ty)7x»°

(2 — x3y7)?
o a
2. Haiinure yacTHBIC MPOU3BOIHBIC ﬁ u Z—z byHKIIN
sin(3 + 2x — 5y)
z= .
2 —I"_'L’?
o ros':E—ZA'—E}':'szl:Z—.!."}y":l—sz'ra'::i—z.:.'—E}':"i.r.j}"'
TBET: -
€ I:Z—x-}}"']'!’
—cos(3+2x—5y)*5(2—x*y’) +sin(3+ 2x— 5y)7x*y*
(2 —x*y7)?
a
3. Haiigure 9acTHBIC MPOU3BOIHBIC ﬁ u Z—z byHKIIIN
sin(1 +4x — 3y)
z= =
3+ x%y7
o ros'ii—‘i.:.'—ﬂ}':'ﬂ[3—.!.'3_}"':l—sira'ii—‘i.:.'—ﬂ}':'z.rj'}"'
TBET: -
¢ (3+x3y7)
—cos(1+4x—3y)*3(3+ x%y") —sin(1+ 4x— 3y)7x*»°
(3 + x2y7)2
a
4. HaiiguTe yacTHBIE MPON3BOIHBIE ﬁ H Z—z byHKIIUU
sin(7 +4x —7y)
Z —_
3 _IE},E-
cos(T+4x—Ty)+4(3—x"9" )+ sin(T+ax—Ty)ax"y"
Ortser: N
A x ]
—cos(7T+4x—Ty)+*7(3—xX*y®) +sin(7+ 4x— 7y)6x’y°
(3 — x3y5)2

o = o=
5. Haiinure yacTHBIC MPOU3BOTHBIE Pl L byHKIMHA
o

_ sin(5+8x —5y)
- &

2 4
3—x*y
ros(5+8x—5y)+B(3 -2ty )+ sin(5+Bx—5y)4xTy®

_ "
(3—xty®)

OTBeT:




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

(3 —x*y®)?
29. | Beimucath yclioBUE MPU KOTOPOM BhIpaKCHHE VK-1.B.2
P(x,y,2)dx + Q(x,y,2)dy+R(x,y,z)dz OIK-1.B.1
mpeacTaBisieT coboit quddepeniman HekoTopoi pyHkuu U(X,Y,2).
Ortser: [laHHOe BhIpaxkeHue MpeacTaBJsieT co0oii nupdepenunan pynkuun
u(x,y,z), ecan: P(x,y,z) — 310 YacTHasi npou3BoaHasi pyHKIMHU U(X,Y,Z) mo
X;
Q(X,y,2) - 310 yacTHasi mpou3BoaAHas PyHKIUH U(X,Y,Z) mo y:
R(X,y,Z) 3T0 yacTHasi npou3BoaHasi pyHKIMHU U(X,Y,Z) 1O Z.
30. | Kakast Touka Ha3bIBa€TCS TOYKOM Makcumyma QyHKImU = = f(x; V)9 OIIK-1.3.1
OtBer: Touka (xy;V,) Ha3bIBAETCHA TOYKOH MAKCHMYMA (DYHKIHH
z = f(x;v) , eciin cymecTByeT TaKasi § - OKPECTHOCTb TOYKH
(x5: V) M 219 Beex ToYeK (x; V), OTJIMYHBIX OT (% 4; Vg ), M3 O-
OKPECTHOCTH TOYKH( Xy; Vy | BHINOJHSIETCS HEPABEHCTBO:
flxy) < flxpive)
31. 1. Haiitu npou3BOIHYIO PYHKIMH VK-2.V.1
e 5 an OIIK-1.VY.1
flx,v) = (84+5x" +2y" —7x"y")" B rouke K(1,1) mo
HanpaplIeHUIO K Touke M (2,6)
OTBeT: ——v
V2
2. HaiiTu npon3BOAHYIO QYHKIUU
flae,y) = (7 —x%+ 27" —x7'v*)" B Touke K(1,1) mo
HaIpaBJIeHHIO K Touke M (4, 3)
OtBer: ——
V13
3. Haiitu npou3BoaHy0 QYHKIUU
fle,v)=(7—2x"+ 2v™ —x*v™1)7 B Touke K(1,1) mo
HarpasJIeHHIo K Touke M (5,2)
OrBeT: —
VAT
4. Haiitu npon3BoAHYI0 QYHKIUIO
fle,v) = (11— 2x% + 2y ™% — x®y %) B Touke K(1,1) mo
HarnpaBIeHUIO K Touke M (5,6)
OTtBeT: —
vl
5. Haiitu npousBoanyto GyHKIMN
fle,v) = (5+4x 1 —2v® — 2x%y*)? B Touke K(1,1) mo
HarnpaBIeHUIO K Touke M (2,3)
OTBer: ——>
V5
32. | ChopmynupyiiTe HEOOXOIUMOE YCIOBUE DKCTPEMyMa YK-1.3.2




nudpepeHnmpyeMoit pyHKIMK IBYX MepeMeHHbIX Z = f(x;v).
OtBer: Eciin B Touke N(xy;v,) nuddepenuupyemas GyHKIus

z = f(x; V) UMeeT IKCTpPeMyM, TO ee YaCTHbIE IIPOU3BOIHBIE B ITO
Touke paBHbl Hyt0 [, (xp;v) = 0, f' (x4;,) = 0. Ir0 ycnoBue
Ha3bIBAETC HEO0XO0JUMBIM YCJI0BHEM IKCTPeMyMa.

33.

Kakoe ypaBHeHue Ha3biBaeTcs quddepeHIranbHbIM YPaBHEHHEM
MIepBOTO MopsiiKa?
OtBer: /AuddepeHunajbHbIM ypaBHEHHEM IEPBOro MOPSAAKA
Ha3bIBaeTCs ypaBHeHUe, cBs3biBawomiee X, Y U Y'. OHO MokeT ObITh
3a/1aHO0 B OJHOI U3 ¢opm:
F(x,y.¥') =0,

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

OIIK-1.3.1

34.

B kakom ciydae ¢pyukius y=¢(x,C) (umu ®(x, y, C) = 0), sBiseTcs
o0mmM perienreM AudhepeHnaIbHOro ypaBHEeHUs EPBOro nopsaka?
OtBer: O0mMM penieHueM (00IIMM UHTErPAJIOM)
nuddepeHINATBHOIO yPAaBHEHUS MIEPBOro NOPSAIKA HA3BIBAETCS
¢ynkuus y=¢(X,C) (wmm ®(x, y, C) = 0), koTopas

a) AIBJIAAETCS pelllecHneM ypaBHeHHs PH JIlo0oM xonyctumom C;

0) s11000€e pelieHHe MOKeT OBITH MOJIYYeHO U3 Heé IPU HEKOTOPOM

3HaYeHUH NocTostHHOM C.

OIIK-1.3.1
OIIK-1.B.1

35.

SBnsiercs 1 QyHKIMS x°+ v —2x=C obmum pelieHneM

b depeHIaTbHOTO YpaBHEHHUS x+yvy' =17

Otser: IndpepeHuupyst ykazaHHYI0 HeIBHO 32JaHHYI0 (PyHKIHIO
xP+yi—2x= C, mosyuaem paBeHcTBo:2x + 2yy' — 2 = 0, T0 ecTh
x+yy' =1

Na, pynkuus x* + y* — 2x = € ABJAsETCH OOIMM pelIeHHEM
Au(pPepeHunaTbLHOI0 YPABHECHUS.

YK-2.V.1

36.

Haiigute obuue permenus nuddepeHInanbHbIX ypaBHEHHH,
MpeACTaBIeHHBIX HUXKe. HazoBuTe kakoe-nmubo mudpoBoe CpeacTBo,
KOTOpPO€ MOXKET OBITh IPUMEHEHO ISl pEIIeHUs TaHHOW 3aauu.

1. y' =1

OtBer: ¥ =In|x| + C

OnHum u3 undpoBbIX CPeaCcTB, KOTOPbIe MOIYT ObITH IPHMMEHECHBI
JJIA pemeﬂlm nannoi«i 3a)1alm, OTHOCUTCHA
Wolfram Mathematica

2. y'=2
] .

OrBer: ¥ =5In|x| +C
Onuum U3 nHGPOBHIX CPEACTB, KOTOPbIE MOTYT ObITH MPUMEHEHbI
A1 peleHus JaHHOM 321241, OTHOCHTCS

Wolfram Mathematica
1

¢
. 'L:l' —_——
3 - 3x

OrBer: y = glnlxl +C

OnHum u3 undpoBbIX CPeaCTB, KOTOPbIe MOT'YT ObITH IPUMEHEHBI
JJIS1 pelieHusi JaAaHHOM 3a1a4i, OTHOCHTCH

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




Wolfram Mathematica

OrBer: ¥y =7 In|x| + C
Oanum u3 nHGPOBLIX CPEICTB, KOTOPbIE MOIYT OLITH IPHMEHEHBI
JJIS pelIeHusl JaHHOM 321a4H, OTHOCHTCS

Wolfram Mathematica
3

OtrBer: ¥ =3 In|x| +C
Oauum 13 nHGPOBHIX CPEACTB, KOTOPbIE MOTYT ObITH MPHUMEHEHbI
IS peleHns JaHHOoM 3212491, OTHOCHTCS

Wolfram Mathematica
9

OtBer: ¥ = 9In|x| +C
OnHum u3 nndpoBbIX CpeacTB, KOTOPbIe MOIYT ObITH IPUMEHEHBbI
AJI pelICcHUuA }IaHHOﬁ 3agavdu, OTHOCHUTCH
Wolfram Mathematica
1. =2
o .
OrBer: y =12In|x| + €
OnHum u3 undpoBbIX CpeacTB, KOTOPbIe MOI'YT ObITH IPHMMEHEHBI
AJI pelICHUuA }IaHHOﬁ 3agavdu, OTHOCHUTCH
Wolfram Mathematica
2. y'=2
C ) ~
OrBer: ¥y =31In|x| + €
OI[HI/IM nu3 III/I(])])OBBIX CpeacTB, KOTOPLIC MOFyT 6bITb l'lpl/IMeHeH])I
AJIA pelIcHus Ilal-IHOi/i 3adavuu, OTHOCHUTCH
Wolfram Mathematica
3 '|.‘:l'|I = E
o) -
OrBer: ¥y =17 In|x| + €
OI[HI/IM nu3 III/I(])])OBBIX CpeacTB, KOTOPLIC MOFyT 6bITb l'lpl/IMeHeH])I
AJIA pelIcHus Ilal-IHOi/i 3adavuu, OTHOCHUTCH
Wolfram Mathematica
-

4, y' =

x

OrBer: ¥y =27 In|x| + C

OnHuMm U3 HU@poBHIX CPEACTB, KOTOPbIe MOT'YT ObITH IPUMEHEHBI
JUISI pellieHus JAaHHOM 3a1a4M, OTHOCHUTCS
Wolfram Mathematica.

37.

Pemnre 3anauy Komu npu HavanbHbix yenoBusix: Y(1)=2 , T.e. HaliguTe
JacTHBIC perneHus AuddepeHnnanbHbIX YpaBHEHUH, TPEICTABICHHBIX
HUXKE

1 y'=2
- x

Oteer: ¥y =In|x| + 2

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




OtBer: ¥ = 5In|x| + 2
; 1
3. v :E

OtBer: y = 111||.:t.'| +2

~le

4, y'=-

M

OtBer: ¥y = 7 In|x| + 2

;3

5 y'=-
k4

OtBer: ¥ = 3 In|x| + 2

9
6. yv' ==
k4

OtBer: ¥ = 9In|x| + 2

7. y' =2

OtBer: y = 12In|x| + 2
8. y' ==
V= -

OtBer: ¥y = 31In|x| + 2
9. y' =1

OtBer: ¥ = 17 In|x| + 2
10.y' =%

x

OtBer: ¥ = 27 In|x| + 2

38.

Bremumute HOMED IO KOTOPBIM PACITIOJIONKECH PAL, JJISI KOTOPOI'o HE
BBITIOJIHACTCA H€O6XOI[I/IMI>II\/JI IIpHU3HAK CXOI[I/IMOCTI/I?

- n®+3
1) Xomi 5

n?+7
-

- 2

2) Z”:.‘ n? +4
oo Sn*©

3) 2"213112—2

- n®+3
4) Yoo

nS+1

OTtBet: 3)

VK-1.3.1

39.

Kakne MIPHU3HAKW UCCIICAOBAaHUA HAa CXOAUMOCTD MPUMEHATOT JIJIA
YHCJIOBBIX PSJIOB C TOJOKUTEIBHBIMU YWICHAMU?
a) mpusHak /lanamGepa

b) mpaBuio Jlonurans
c) meroxn Kpamepa
d) mpusnak Komu.

OrtBer: a), d)

YK-2.3.1




40.

Ecau psin cxonutes, TO 9TO MOKHO CKa3aTh 00 00IIeM WICHE 3TOTrO
psana?

Otger: Ecam psig cxogurcs, TO ero 001Mii YieH i, CTPEMUTCH K
HYJII0, T.€. [im 1, = 0. IT0 yrBep:KieHHe HA3bIBACTCH

n—oo
HEe00X0AUMbIM MPU3HAKOM CXOJAMMOCTH psiaa. B yacTtHocTH, eciin
001U YJIeH 1i,, He CTPEMHUTCS K HYJII0, TO PSiJi PACXOJIUTCS.

YK-2.3.1

41.

Ecnm oOmuit wiieH psga i, He CTPEMHUTCS K HYJIIO, YTO MOYKHO
YTBEPKIaTh O CXOJIUMOCTH psia?

OtBet: Eciin psix cX0QUTCs1, TO €ro 00U YIeH 1i,, CTPeMHUTCH K
HYJI0, T.e. [im 1, = 0. IT0 yTrBep:KIeHUue HA3bIBACTCH

o
He00X0AUMBIM NPHU3HAKOM CXOJAMMOCTH psifa. B yacTHocTH, eciin
001IMIi YJIeH 1, He CTPEMHTCS K HYJII0, TO Psii PACXOJUTCH.

VK-2.V.1

42.

OOmwmit uneH psiga i, CTPEMUTCS K HYJH0. JlocTaTOuHO JIk 3TOTO AJIs
TOT0, YTOOBI YTBEPKAaTh, YTO JAHHBIN PAJl CXOAUTCSA?

Otger: Ecan psig cxogurcs, TO ero 001UMii YieH i, CTPEMUTCH K
HYJII0, T.e. [im 1, = 0. IT0 yTrBep:KIeHue HA3bIBACTCH

7—+00

HQOﬁXOI{I/IMbIM INPU3HAKOM CXOAUMOCTH psAaa, HO OHO HE ABJACTCHA

AO0CTATOYHBIM J1JIA TOIO, 9TOOBI YTBEPKAATh, UTO P CXOAUTCSH. T.e.

PSiT MOKeT OBITh KaK CXOIAIIMMCSH, TAK U PACXOASIIIIUMCS.

YK-1.B.2
OIIK-1.B.1

43.

- 5n’

n=13,2_»
UccnepoBath maHHbIN psig HA CXOAUMOCTh. BriOepuTe MeTo
HUCCIeA0BaHMUs U3 CIIUCKA:

a) HHTerpaibHbIi IPU3HAK CXOAMMOCTH

b) Heo6xoaumplii MPU3HAK CXOAMMOCTH
c) Tlpusnak Komu
d) Ilpusnak JJanambepa

Otser: P pacxoaurcsi, He BLINMOJTHSIETCS HEOOXOAMMBbIi
npu3Hak — b)

VYK-1.B.2

44,

- (In—
1. WccremoBaTb CXOAUMOCTD psijia 2o | —
o

(S

|

Ll | kg

OTBeT: cxoauTcs

. [ &m
2. HccnenoBaTb CXOMUMOCTB psijia 2 oe -

[Gn—2

OTBeT: cxoauTcH

- (1n—-3)2"
3. I/ICCJ'ICI[OBaTL CXOOUMOCTD psaa Ef:l —a,_

[Br—4

[y

OTBer: cxoauTcH

- [4n
4, I/ICCJIeJIOBaTI) CXOOUMOCTE psaaa Ef:l
n (

OTtBer: pacxoaurcs

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




= [(In+3 4"
5. HccnenoBaTh CXOAUMOCTB psizia 2, m———

=1 (1n+4)s™

OTBeT: cxoauTcs

45.

1) HUccrnenoBarb CXOMUMMOCTD psijia 2.

(ln—5
-

L5  ]

=1 (Em+ 1

OTBeT: cxoauTco
2) Kakoii npusnak Bel ucnonb3oBaiu. OO0CHYTE CBOI BBIOOD.

o
Tn+l _ =

OTtBer: npuMeHum npusHak Jamamoepa. [ = lim

, T.K.
fi—+oo TR 3

2\3<1, To psax cxoaurcs. [lpusnak cpapHenns u npusnaxk Komm ne

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

46.

IMO3BOJIAT OTBECTUTH HA BOIIPOC 3alaHUS.

Tn—o

o i
1) HccnenoBarh CXOAMMOCTD PAAA Yore ) —
n=1" om

OTtBeTt: pacxoaurcs
2) Kakoii npusHak Bel ncronb3zoBaini. O00CHYHTE CBOI BHIOOD.
OtBer: npumMenum npusHak Kommu. [ = {,.-'ﬂ?! =4 , T1.K. 4>1, TO PAN
cxoautces. HeoOxoaumplii NpU3HAK, NPU3HAKN CPABHEHUSA U
Jdanambepa He MO3BOJISIIOT OTBETUTH HA BONPOC 3aaHMSI.

OIIK-1.V.1

47.

wm  L1n+3)4"

1) HccnenoBarh CXOAMMOCTb PAAA 2.

+=1 (1n+4)57

OTBeT: cX0auTCA
2) Ha3zoBute kakoe-11u60 nuppoBoOe CPEACTBO, MPUMEHUMOE IS
pereHust faHHoOM 3agaun. OOOCHYWTE Balll BHIOOP.

OTtBeT:
K uudpoBbsiM cpeacrBaM, KOTOpble MOI'YT ObITh NMPHUMEHEHBI JIsI
pelieHusi AaHHOM 3agauyd  oTtHocuTca Wolfram Mathematica-
nporpaMMHoe oOecrnedyeHue, BKJOYaIilee O00JbIIOH Hadop
MaTeMaTHYeCKUX (PYHKIOHH B TOM YHCJIE CHCTEMY KOMIbIOTEPHOI
ajaredOpbl, OPHMEHTHPOBAHHYI0 HAa MOATOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB C BIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKICHUEM.

YK-2.¥.3
YK-1.¥.2
YK-2.V.1

48.

I[TyCcTh JIaH 3HAKOYEPEMYIOMIUNCS PN L= 1i,,. Ecium pan,
COCTaBJICHHBIN U3 a0COTIOTHBIX BEIUYHUH |Un|, CXOAUTCS, TO YTO MOKHO
CKazaTh 0 3HaKouepenyromemcs psaae? Beibeprure BepHBIil OTBET.

a) Psan cxomures

b) Psix pacxomutcs

C) Psa cxomurcs abCOMOTHO

OrBer: C)

OIIK-1.3.1

49,

Eciu abcomroTHBIE BETUMYHHBI WICHOB 3HAKOYEPEAYIOIIET0Cs psiaa
=, U, YOBIBAIOT U OOIIMII YIEH PAa CTPEMUTCS K HYIIO, TO UTO
MOYHO CKa3aTh O CXOAUMOCTH psiga? Beibepute BepHBIil OTBET.

a) Psaa cxoaurest

b) Psn pacxomutcs

OIIK-1.3.1
OIIK-1.B.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

C) Psag cxomurest abOCOTIOTHO

OrBer: a)

50.

Crenennsie psabl. UHTEpBal U paguyc CXOJUMOCTH.

1. Haiitn 0o61acth CXOAUMOCTH psia

oo

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

n=0
Otreer: (—1;1)

2. Haiitu paanyc cXOQMMOCTH psiia

oa

n=0

OtBer: R=0,5
B 3. Haiitu paamyc CXOAMMOCTH psija
Z(Erj” =1+5x+25x" + -+ 5"x" 4
- OtBer: R=0,2
4. Haiitu paguyc CXOIUMOCTH psjia

- (—lj”(Sx]”_l 3x (3:(]2 _ (—1)"(3x)"

n+1 2 3 n+1
n=0

OtBeT: R =§
5. O61acThIO CXOAMMOCTH psAaa
ZC"*[’T_“:’” =C+C(x—a)+C(x—a) ++C,(x—a)" ..
=0

SBnsiercs untepsai (2; 4). Haitaure ero pagunyc cXoaIuMOCTH.
OtBer: R=1

YK-1.¥.2
VK-2.3.1

51.

CTeneHHOM P 2y =p @, " CXOAUTCSA B TOUKe X0.UTO MOMKHO
YTBEPKIaTh 00 aOCOTIOTHON CXOJIMMOCTH ATOTO PsiZia B KAKIOH U3
TOYeK X, Takux, utol|x| = |x,|?

Ortser: Ecan crenennoii psag 2 —; @, % " cX0QUTCA B TOUYKE X0, TO, OH
20COJII0THO CXOAUTCSA B KAXKI0H TOUKe X, IJIsl KOTOpoii |x| < |xg].
JTO yTBepsK/AeHHe Ha3bIBaeTcsl TeopeMoii Ades.

VYK-1.3.2
OIIK-1.3.1

52.

1. Pasnoxuts MHOrowten f(x) = —x° —10x" —30x —31 Bpan
Telinopa B OKpECTHOCTH TOUKH ¥ = —2

OTBerT:
flx)=-3—-2(x+2)—4(x+2)*— (x+ 2)°

2. Paznoxuts MHorouned f(x) = —x* —2x~ + 5x— 1 Bpan
Teiinopa B OKpeCTHOCTH TOUkn ¥ = 1

YK-1.¥.2




OTtBert:
flx)=1-2(x—1)—5(x—1)"— (x—1)?

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

OTtBerT:
flx)=2+7(x—2)+2(x—2)"—2(x—2)°

4. Paznoxuth MHOTOWneH f(x) = —2x"—2x°+7x +13 Bpan
Teitnopa B OKpECTHOCTH TOUKH ¥ = —1

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

5. Pasnoxuth MHOrownen f(x) = —2x°—7x"—x +9 Bpan
Teitinopa B OKPECTHOCTH TOUKH ¥ = —2

OTBerT:
flx)=—1+3(x+2)+5(x+2)*—2(x+2)°

Bompocsr (3amaun) s 3aueta / mudd. 3auera npejacraBieHsl B Tadbmuie 16.
Tabnuua 16 — Borpocs! (3aaun) ams 3aueta / audd. 3ayera

Kon

Ne /1t Ilepeuens Bompocos (3amay) st 3auera / mudd. 3agera
p p (3ana9) 1 A VHIUKATOPa

Y4eOHbIM MJIaHOM HE IPETYCMOTPEHO

Ilepeuenp TeM i1 KypCOBOTO IPOEKTUPOBAHMS/BBIIIOIHEHUS KypCOBOl paboThI
npeJcTaBiIeHbl B Tabnuie 17.
Tabnuua 17 — IlepeueHb TeM 7151 KYpCOBOTO MPOSKTUPOBAHUS/BBIIIOIHEHHUS] KyPCOBOM pabOThI

Ne /i1 [IpumepHBIil nepedeHpb TeM [l KypCOBOTO MTPOEKTUPOBAHUS/BBITIOIHEHUS
B KypCOBOH paboThI

Y4eOHbIM MJIaHOM HE IPEIYyCMOTPEHO

Bompocel g1t poBeneHHMsT TPOMEXYTOYHOM AaTTeCTallikl B BUJE TECTUPOBAHMS
MpeJICTaBIeHbI B Ta0nuie 18.

Tabnuua 18 — IIpumepHbIii epeueHb BOIIPOCOB JJIsi TECTOB

Ne
Kon
o/ [TpumepHBIii TepeueHb BOMPOCOB IS TECTOB WHANKATO
pa
i
TunoBoi BapuaHT TECTOB
1 cemectp
1. | Beuucnure 1) 1 YK-1.3.2
npezaen 2) 3 YK-2.V.1
: 3x*+2x —J3) 15
o 2x2 — 5x + 14) -7
OTtBet: 3)




Toukoit 1) 6 YK-1.¥.2
paspbiBa 2) 2
byHKIIHH 3) 1
v = x—3 4) 4
l E_:(:—S:lfn_x' OTtBer: 3)
SIBJISIETCSI TOYKA
[IpousBonHas 1) 2x-4%In4 YK-2.V.1
GyHKIMN 2) 2x-4*71
y=x°-4% 3) x-4%(2+ x)
paBHa 4) x-4%(2 + xIn4)
Otgert: 4)
A6cuucca 1) 8 VK-1.V.2
IKCTpEeMyMa 2) 05
byHKIMH 3) 1
y=8—x"+x|4) -05
paBHa Otser: 2)
Borunciure 1) ———+ VK-1.V.2
UHTETpaI aretgx
r dx 2) Inlarctgx| +C
J (1+xarctglf? ~ m.:g:x +C
1
4) arctgx v
OrtBer: 1)
Beranciure 1) 0,5 (3-8x)°(-8) YK-2.V.1
IIPOU3BOIH } YK-1.¥.2
@I;Hmun YO 12) 0,5(3-8x)°5 (8)
y=(3-8x)°° 3) 0,8 (3-8x)°°(-8)
4) 0,5 (3-8x)°8 (-8)
Otser: 1)
Beranciure 1) v =251 VK-2.V.1
NPOU3BOJHYIO | 2) y =™
BTOPOT'O 3) y=5e™!
HopsaIKa 4) 25
ynximn Ortger: 3)
y = g&1
Ob6parHoit 1) v=x" OIIK-
ynkuuei o 2) v=— 1.V.1
OTHOILIEHHIO K 3) y=lInx
b g
: OTtBet: 3)
SIBIISICTCS
byHKIISA
IlepBas 1) ckopocTh U3MeHeHHsI (PYyHKIHH OIIK-
IIPOU3BOJHAS 2) wHampaieHue QyHKIUU 1.3.1
byHKIIUN 3) npuparienue GyHKIUH OIIK-
1I0Ka3bIBACT. 4) HpupalleHre apryMeHTa (QyHKIUH Ly.1

Otsert: 1)




10.| Tuddepennpan | 1) OTHOIIECHHUIO MPUPAIICHUS PYHKIIUH K PHPAIICHUIO OIIK-
¢dbyHKIMN paBeH aprymeHra 1.3.1
2) mpousBeAeHUIO npupanicHus GyHkuun Ha npupamenue | OITK-
aprymeHTa 1.B.1
3) mpou3BeneHUI0 POU3BOIHON HA NPUPAIIIEHHE
aprymeHTa
4) npupaIIeHHIo apryMenTa
OtBet: 3)
11.| Beruncanre 11 YK-1.V.2
YHCIIO TOYCK 2) 2 YK-2.V.1
paspbiBa 3) 3
byHKIMH 4) 0
- x + 2| Orser: 3)
T (x4 3% (- 4)°
12.| Beruncianre 1) 0 YK-1.3.1
npeaen 2) 9 OIIK-
 sin®3x 3) 3 1.V.1
lim —= 4 1
Ortser: 2)
13.| YpaBHeHue 1) y=2x+4 OIIK-
KacaTeJbHOM K | 2) v = 4x + 3 1.V.1
rpaduxy 3) v=2x—5
yHKIHIH 4) y=3x—4
y=x"—12 Otser: 4)
B €r0 TOYKE C
abcuuccoit
Xo= 1 umeer BUj
14.| Beruncnure 1) 0 YK-1.V.2
3HaYCHHE 2) -1
HPOU3BOIHON 3) 3
BTOPOTO 4) -4
nopsiaKa Otgert: 4)
byHKIIMHN
v = sin2x + 4x
B TOUKE ¥ = —
15.| MHOXeCTBO 1) —Zxsin3x —>cos3x +C OIlK-
epBOOOPA3HBIX + 1 ° 1.V.1
byHKIHH 2) 3xsin3x + Scos3x +C
flx) = —xcos(3 3) 3xsindx — éco s3x +C
MMECT BHN 4) 3xsin3x + 9cos3x+ C
Otser: 1) -
16.| Beruncaure 1) VK-2.V.1
UHTETpal
" dx
J xlnx 2)

3)




4)

2)
OtBet: 3)
17.| Eciu k 1) Jﬁf;— At VK-2.V.1
OIIpeJICTICHHOMY
MHTErpay 2) 6 [FFEE
G dx “1 e+l
), Frw 3) I =
PUMEHUTD 5 Sae
MIOJICTAHOBKY 4) 6], az€
x =t To OH
[IPUMET B OtBet: 4)
18.| Teno mBuxercs | 1) 6 OIIK-
T10 3aKOHY 2) 4 1.3.1
S(t)=5t3+1, 3) 10 OIIK-
Torga ckopocte | 4) 15 1.V.1
B MOMEHT Otsert: 4)
Bpemenu t=1
paBHa
19.| Vkaxute 1) Xu sinx YK-2.3.1
byHKIHH, 2) X utg2x
KOTOpBIE 3) X wu Ccos2x
SIBIISTIOTCSI 4) X u sin2x
SKBUBAJIEHTHB! | OTBeT: 1)
mu npu x —+ 0
20.| Kakoe u3 Hike | 1) oTHOmIEHHE pupamieHns GYHKIUN K TPUPAIICHUTO YK-2.3.1
NEPEYHCIICHHBIX | apryMeHTa
IIPEIIOKEHU N 2) oTHOLIEHUS PYHKLIMHU K IPUPAIICHUIO apryMeHTa
orpenenser 3) oTHOUIEHKE Mpesena GYHKIMU K apTyMEHTy
NPOM3BOJIHYIO | 4) mpe/aesi OTHOIIEHHUsI MPUPAIIEHUs] PYHKIHH K
byHKIIUU NpHUPALIEHUIO APTYMEHTA
(korma Otget: 4)
npupalnieHue
apryMeHTa
CTpEMHTCS K
HYII0)?
2 cemecTp
1. | HonusIit 1) 2x*ydx + 3x°y3dy VK-1.V.2
nuddepenmman 2) 3x*yidx+ 22 ydy
GyHKIMN 3) 3x ydx + 2x3ydy
z = x°y’ 4) 2x*y*dx + 3x ydy
PaBEH Otser: 2)
2. | YkaxuTte 1) T, L_ YK-2.V.1
CXOALINICS 2) T, f

YUCIIOBOU PSIJI




3) I, =

4) Iiz

Otger: 2)
Vkaxure 1) Z= Ll_1 (x —2)" OIIK-
CTETIEHHOM psi, 2) =, n (x —2)" 1.V.1
JJ11 KOTOPOTro w1 3
unrepsai (0;2) 3) Zi= . (x—1)
ABJISIETCS 4) Xioyn(x+2)"
UHTEPBAJIOM OrtBer: 3)
CXOJMMOCTH.
VkaxkuTe 1) 6 YK-1.V.2
YaCTHYIO 2) 6xy
IIPOU3BOJAHYIO 3) 6x
o v gyukuun | 4) 3x°
JABYX OTtBert: 4)
MIEPEMEHHBIX
z = 3x%y
Ecnmu V—-5T0 1) 2 OIIK-
Ky0 co 2) 4 1.3.1
CTOPOHOU 3) 8 OIIK-
JUTAHBI 2 4) 16 1.V.1
eauHuIel, Torna | Oreer: 3)
HHTErpal
[, dv
paBeH
HeoOxoaumpbrii 1) 7, 3_‘? YK-1.3.1
MIPU3HAK w
CXOJIMMOCTH HE 2) Lisia
BBITOJIHEH JUTS 3) T, L
piza e

4 T

Ortser: 3)
PaccuuTaiite 1) Zcos(5x+ 2y) OIIK-
YaCTHYIO 2) —2Zsin(5x + 2Zy) 1.3.1
MIPOU3BOJAHYIO 3) cos(5x+ 2y) OIIK-
9= 4) (5x + 2)cos(5x + 2y) 1.V.1
o Otser: 2)
byHKIIIN
z = cos(5x + 2y
Boruncnure 1) 0 YK-1.3.2
MOBTOPHBIN 2) 1
UHTErpal 3) 05
vlﬂcl dy IE“ “dx 4) 0,1

Otger: 3)
Haiigure 1) [4,0) YK-2.V.1
obacTh 2) (-3,0)




CXOZIMMOCTH 3) (-2,0)
e R S
e Otser: 1)

10.| Haitnure 1) 5 YK-2.V.1
3HaYEeHHE 2) 2
¢ynkuuum nByx | 3) 10
IIEPEMEHHBIX 4) 19
7z=2x-y+15 B OrtBert: 3)
touke A(-2,1)

11.| Haiigure 1) 2cos(5x+ 2y) OIIK-
YaCTHYIO 2) —2cos(5x+ 2y) 1.3.1
MIPOU3BOJAHYIO 3) cos(5x+ 2y) OIIK-
Z_z 4) (5x + 2)cos(5x + 2y) 1.V.1
byHKIUHA .
zy=Hsz'n(5x— 2y Orser: 1)

12.| Jana (1)yHHKIII/I$I 1) 1+ 3x— ;xf VK-1.V.2
flx) = e, 2) 1+ 3x+9x°
TOT/1a TIEPBhIC 3) 1—3x+ 9x°
TpH (OTJIUYHBIC 3 .
OT HyJIsl) YIeHa 4) 1+ 3x+7x”
pazIoKeHUs
stor pyakiuu | OTBet: 4)
B psax Teiopa
B OKPECTHOCTH
TOYKU X, =0
UMCIOT BU]]

13.| [ToBTOpHBI 1) 0 YK-1.3.2
UHTErpal 2) 1 YK-1.V.2

3) 05
vlﬂf dx [, dy [ ) -1
paBen Otger: 2)

14.| HeoOxoaumprii 1) ¥= n®+3 OIIK-
TPU3HAK TnTinler 1.3.1
CXOJIUMOCTH HE 2) Zooy I OIIK-
BBITIOJIHEH 111 3) T - s 1.V.1
pana i

4) Xioi
OTger: 1)

15.| Eciiu V-»53T10 1) 27 OIIK-
Ky0 co 2) 9 1.3.1
CTOPOHOI 3) 81 OIlIK-
JUTMHBI 3 4) 16 1.V.1
eauHuuel, Toraa | Oreert: 1)
HUHTETpaT
f1f, av
paBeH

16.| Beruucnure 1) 0,2 VK-1.3.2
HOBTOPHBIH 2) 0,3




HHTErpai 3) 0,25
[Fax[*Zay |4) 05
4 Otger: 3) 0,25
17.| Haiigure 1) [0, 4) YK-2.V.1
0071aCTh 2) (0,3)
CXOZIMMOCTH 3) (0,2)
e
e OtBet: 1)
18.| Beruucaure 14,5 VK-1.3.1
UHTETpaI 2) 0,75 OIIK-
oo 134 1.V.1
Jc dx Jl avdy | 4)2
Otger: 2)
19.| YacTHas 1) 6 OIlIK-
MPOU3BOAHAS 2) 6xy 1.3.1
no x gyakmun | 3) 6X OIIK-
JIBYX 4) 6x + 3x° 1.V.1
MePEMEHHBIX Ortser: 2)
z = 3x%y
20.| 3naueHue 1) 15 YK-2.V.1
¢ynkuu aByx | 2) 20
IIEPEMEHHBIX 3) -15
7=3x-2y+16 B 4) -20
touke A(1,2) OtBet: 1)
paBHO
21. VYkaxure Tun aupdepeHInaibHOro ypaBHeHUs YK-2.3.1
2x+1)y'+y=x:
OTBeTHI:
1) VpaBHeHue ¢ pa3aensIOIMMUCS TIEPEMEHHBIMU
2) JluHeiiHOe ypaBHeHHE
3) VYpasuenwue beprysmiu
4) YpaBHeHHE B MOJTHBIX A PepeHnnanax
Otger: 2)
22. VYkaxwute obriee perenue auddepeHnaaTbHOTO OIIK-
ypasrenus (2x + 1)dy + y*dx = 0; 1.V.1
1) y=2ln[2x+ 1]+ C OIIK-
2) ¥ =In|2x 4+ C| 1.B.1
2
3) ¥y= In|zx+1l+C
4) v = 3 In|x|
OTtBet: 3)
23. VYkaxurte yacTHOE perieHue 1udpepeHnaiIbHOro OIIK-
ypaBHEHUS 1.3.1
v' 4+ 2y = 4, yn0oBIeTBOPAIONIEE HAYAILHOMY YCIOBHIO OIIK-
y(0) = 5: 1.V.1

1) y=4e ¥ 45




2) yv=4—x
3) y=3e ** +2
4) y=2e"F 42

OtBet: 3)
24, Cpenu nepeunciieHHbIX TuddepeHInaIbHbIX YpaBHeHUN OIIK-
YKQKHUTE YpaBHEHHE C Pa3ICISIOIINMUICS TIePEeMEHHBIMH: 1.3.1
1) (x*+y*+2x)dx +2xydy =0 VK-2.3.1

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

OtBet: 3)

Cucrtema OLICHMBAHUS TECTOBBIX 3a/IaHHM:

1 tun) 3agaHne KOMOMHHPOBAHHOTO THIIA C BBHIOOPOM OJHOTO BEPHOT'O OTBETa M3 YETHIPEX
MIPEIOKEHHBIX 1 00OCHOBAaHUEM BbIOOpA CUMTAETCS BEPHBIM, €CIIM NMPAaBUIBHO yKa3aHa Iudpa
U TIPUBEJCHBI KOHKPETHBIC AapryMEHThI, HCIOJb3yeMble TIpH BbIOOpPe oTBeTa. [loHOE
COBIaJIEHUE C BEPHBIM OTBETOM OlLIeHHUBaeTCs 1 GaioM, HEBEpHBIA OTBET WIIM €T0 OTCYTCTBUE —
0 GaoB.

2 tun) 3agaHue KOMOMHUPOBAHHOTO THUIIA C BBHIOOPOM HECKOJIBKMX BapHUAaHTOB OTBETa W3
MPEIUIOKEHHBIX M Pa3BEPHYTHIM 00OCHOBAHHWEM BHIOOpA CUMTASTCS BEPHBIM, €CIIH MPABHIHHO
yKa3aHbl MUGPBI ¥ TPUBEACHBI KOHKPETHBIE apryMEHTBI, UCIIOJb3yeMbIe MPU BBIOOPE OTBETOB.
[TonHOE coBmazieHNe ¢ BEPHBIM OTBETOM OIleHMBaeTCs 1 0aymioM, eciiv JOMYIIEHbl OMIMOKU HIIN
OTBeT OTCYTCTBYeT — () 6asios.

3 Tun) 3amaHue 3aKpBHITOTO TUIA HA YCTAHOBJICHWE COOTBETCTBHSI CUMTACTCS BEPHBIM, €CIIH
YCTaHOBJIEHBl BCE COOTBETCTBUS (MO3ULIMHM W3 OJHOTO CTOJNOIA BEPHO COMOCTaBIEHBI C
MO3ULUSAMH APYroro ctoidua). [TonHoe coBnazeHre ¢ BEpHBIM OTBETOM OIleHMBaeTcs 1 Gaisom,
HEBEPHBIN OTBET WJIH ero oTcyTcTBHE — () OaysioB

4 tum) 3amaHue 3aKPBITOTO THIA HA YCTAHOBJICHUE TOCIICIOBATCIILHOCTH CUUTACTCS BEPHBIM,
€CIM TPaBUIBHO yKa3aHa Bcd TocienoBaTenbHOCTh Ludp. IlonmHoe coBmameHue ¢ BEPHBIM
OTBETOM OIIEHHUBAeTCs | OayIoM, eCJT JOMYIIeHbBI ONMTMOKHN HITH OTBET OTCYTCTBYET — () Oasuios.

5 Tun) 3amaHue OTKPBITOTO THUIA C Pa3BEPHYTHIM OTBETOM CUMTAETCS BEPHBIM, €CIH OTBET
COBMAJIaCT C OJTAJOHHBIM TIO COJACPKAHWIO W TOJHOTE. [IpaBWIIBHBIM OTBET 3a 3aJaHue
olleHUBaeTCs B 3 Oasia, €ClTi TOMyIIeHa OHa OIIMOKa \ HETOUYHOCTH \ OTBET MPAaBUIIbHBIN, HO HE
HOJHBIH - 1 6asu1, ecu gomyineHo Oosiee 1 ommOKu \ OTBET HEMPAaBUIIbHBIN \ OTBET OTCYTCTBYET
— 0 6amoB.

[lepeueHb TeM KOHTPOJBHBIX PabOT MO JUCIUIUIMHE OOy4aromuxcs 3a04HON (popMbl
o0yueHus, IpecTaBiIeHbl B Tabuie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX padOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PAOOT
1 WnTerpuposanue u nuddepenimpoBanue GyHKIHMA
2 ay
9.4. Meronuueckue  MaTepuaibl,  ONpPEICNAIOLIME  MPOLEAYpbl  OLIEHUBAaHUS

UH/INKATOPOB, XapaKTEpU3YIOIIMX d3Tanbl (HOPMUPOBAHHMS KOMIIETEHLMH, COIEpKarcs B
JOKAJIbHBIX HOpMaTUBHBIX akTax [ YAII, pernmaMeHTHUpYOMMX MOPSIO0K U MPOLEnypy




IPOBEICHUS TEKYILEro KOHTPOJIS YCIEBAEMOCTH U MPOMEXYTOYHON aTTECTallMU 00YyJaroUINXCs
I'VAIL

10. Meroauueckue ykazaHus JUisi 00y4aroIIMUXCsl 10 OCBOCHUIO IUCIUIIIUHbBI

10.1. Meroauueckue yka3aHus A OOY4YarOIUXCS II0 OCBOCHUIO JIEKI[HOHHOTO
MaTepuaia.

OcCHOBHOE Ha3HAYCHME JICKLIIUOHHOIO MaTepuana — JIOTMYECKH CTPOMHOE, CUCTEMHOE,
riyOoOKoe U sICHOE WU3JI0KEeHMe yueOHoro marepuana. Ha3HaueHue cOBpEeMEHHOH JieKLuu B
paMKax IUCIMIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO MH(POPMALMIO TIO TeME, 2 B OCBOCHHUH
(GyHAaMEHTaIbHBIX NpoOJeM JUCHUIUIMHBI, METOJOB HAy4yHOrO IIO3HaHMS, HOBEHUIIMX
JOCTIDKEHUI Hay4HOH MbIciu. B yueOHOM mporecce JEKIUs BBIMOIHAET METO0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO QYHKIUH. JIeKIus packpbIBaeT NOHATUIHBIN anmapar
KOHKPETHOW 00sacTé 3HaHUs, €€ IpoOJIeMbl, JAaeT LEJIbHOE INPEICTaBIEHUE O AUCLUILUIMHE,
IIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUIIIIMHAMM.

[InaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYarONIMMHUCS JEKIIMOHHOIO MaTepuana;

— TIOJYy4Y€HHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAaHUN, YpPOBEHb
KOTOPBIX OINPEAEIAETCS LEIEBOM YCTAHOBKON K KaKJJOM KOHKPETHOU TEME;

— IIOJIy4€HHE OIIbITa TBOPYECKOH pabOThI COBMECTHO € IIPENOJABATEIIEM;

— pasBuTHEe TPOPECCHOHATBHO-IENOBBIX  KAauyecTB, JIIOOBM K TPEAMETYy W
CaMOCTOATEIBHOIO TBOPYECKOTO MBIIIIJICHUS.

— MOsBJIEHUE HEOOXOAMMOro UHTEpeca, HE0OXO0AUMOTO Il CAMOCTOSITENIbHON PabOThI;

— TIOJy4YeHHE 3HAaHUU O COBPEMEHHOM YPOBHE pAa3BUTHS HAyKM U TEXHUKH U O
IPOTHO3€ UX pa3BUTHs Ha OJMIKaMIINe TO/Ibl;

— Hay4dUTbhCS METOJMYECKH 0OpadarbiBaTh MaTepuan (BBIACIATH TIABHBIC MBICITH H
IIOJIOKEHUS, IPUXOAUTh K KOHKDETHBIM BBIBOJAM, IIOBTOPSATh HUX B  Pa3IM4YHBIX
bopMynupoBKax);

— TOJIyueHHE TOYHOT'O TOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSATHH.

JIekuMOHHBI MaTepuan MOXKET COINPOBOXAATbCA JEMOHCTpAalMed CIauigoB U
MCIIOJIb30BaHUEM pa3laTOYHOrO0 MaTepuaja IpH IPOBEIEHUU KOPOTKUX JUCKycCUH 00
0COOEHHOCTSX MPUMEHEHUS OTJENIbHBIX TEMAaTHK M0 JUCLUIUINHE.

CrpykTypa npe1ocTaBiIeHUs JIEKIINOHHOTO MaTepuaIa;

— Onpenenenns MaTeEMaTHYECKUX TEPMUHOB.
—  @DopMyIMpPOBKA TEOPEMBI.

— J10oKa3areibCTBO TEOPEMBI.

— MHnmroctpupyrolue npumMepsl.

10.2. Meroauueckue ykazaHHs ISl OOYYaroIIUXCS 10 MPOXOXKICHHIO TPAKTHYECKUX
3aHATUN

[IpakTueckoe 3aHATHE SBISETCS OAHOM M3 OCHOBHBIX (DOpPM OpraHu3aluMu y4eOHOTO
npoliecca, 3aKIIoYaroniascs B BBIOJTHEHUH 00yUJaloIMMUCS MOJI PYKOBOJCTBOM IpenoaBaTess
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEJIbI0 YCBOEHUS HAYYHO-TEOPETHYECKHMX OCHOB YyueOHOMU
JUCLUTUIMHBL, TPUOOPETEHHs] YMEHUN M HaBBIKOB, OIBITA TBOPYECKON AEATEIbHOCTH.

[enbro MpakTUYECKOTo 3aHSTUS Ul 00ydaloLerocs siBisieTcs NpUBUTHE 00ydaromuMcs
YMEHMM U HaBBIKOB MPAKTUYECKOM IEATENBHOCTH 110 U3y4aeMOU JUCIUIUINHE.

[1nanupyemble pe3yabTaThl IPU OCBOEHUHU O0yYAIOUIUMCS MPAKTUYECKUX 3aHITHIA:

— 3aKperuvieHue, YriayOJieHue, pacIIUpeHHe M JeTalu3alis 3HAaHWA IpH peIleHUH
KOHKPETHBIX 3a/1a4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITEIbHOCTH  MBIIUICHUS,
TBOPYECKON aKTUBHOCTH;

— OBJAJCHME HOBBIMM METOJAaMU M METOJMKAMHU M3y4EHUs KOHKPETHOW yueOHOil
JUCLUIIVHBL,



— BBIpa0OTKa CHOCOOHOCTH JIOTHYECKOTO OCMBICICHHUS TOJTYYEHHBIX 3HAHUM JUIS
BBITIOJTHEHU S 33/1aHUI;

— CBS3aHHBIC C MOJYYEHHEM HOBOW MH(OpMAIK MyTEM CaMOCTOSITEIHHO BHIOPAHHBIX
o0ecrieyeHrne palMoOHAIBHOTO COUYETaHHS KOJUICKTUBHON M WHAWBUIYAIBHOU (hopM 00ydeHusI.

O YHKIMY TPAKTUYECKUX 3aHATHI:

— TIO3HaBaTeJIbHAas;

— pa3BUBAIONIAS;

—  BOCHHTATENIbHAS.

[To xapakTepy BBINOJHSAEMBIX OOYYAIOIIMMCS 33JaHUN IO TNPAKTHUYECKUM 3aHATUSAM
MOJIpa3essaioTCs Ha:

— O3HAaKOMHTEJIbHBIC, NPOBOJUMBIE C LEIbI0 3aKPEIUICHUS M KOHKPETU3AIUH
M3Y4YEHHOT'O TEOPETUUYECKOTO MaTepraa;

— aHAJIUTUYECKHE, CTaBSIINE CBOCH IIeNIbI0 MOJyYeHHuEe HOBOM MH(GOpMauu Ha OCHOBE
(dhopMaIi30BaHHBIX METO/IOB;

— TBOpYECKHE, MTOIXO0/I0B K PELICHUIO 3a/1ay.

@DopMbl OpraHU3aIUH MPAKTUYECKUX 3aHITHIA:

- B UHTEpaKkTUBHOW QopMe (pemieHHe CHUTYallMOHHBIX 3ajad, 3aHATUS 110
MOJICTTUPOBAHUIO PEATBbHBIX YCIOBUM, TPYIIOBBIE TUCKYCCHH);

- B HE MHTEPAKTHBHOH (opMe (BBIOJHEHHE YIPAXHEHUH, PEUICHWE THUIOBBIX 3ajad,
pellleHre CUTYAI[MOHHBIX 33/1a4 U APYTOe).

TpebGoBaHust K MPOBEACHUIO MPAKTUYCCKHUX 3aHATUN

[IpakTryeckne 3aHATHS HAYMHAIOTCS C 3allUCH B OKYpHAJI  MpPENoJaBaTems
MPUCYTCTBYIOIIUX CTYICHTOB. 3aTEM OOBSIBISIETCA TeMa MPAKTUYECKUX 3aHITHM.

[IperoaBaTens 4YUTAET YCIOBME 3ala4d M TpeiaraeT CTYACHTAM CaMOCTOSTEIbHO
peLnTh 3a/auy, UCIOJb3ysl 3HAHUSA, MOJTYYEHHBbIE CTYAEHTOM Ha jeKuMu. CTyIeHT, KOTOPBIH
NEePBBIM PEIIWI 3aJady, BBI3BIBACTCS K JOCKE. B ciydae ecnm CTYIeHT MPaBUIBHO PEIIHI
3ajady, OH mosy4aer 5 6ayuioB. Ecim cTyAeHT pemraer 3aaady ¢ MOMOUIbIO MPEnoaaBaTes, TO
nonyyaer 4 Oamnma. 3aTeM, B KOHIIE CEMECTpa, OLIGHKH CTYIAEHTOB (BKJIOYAas OLIEHKY
MOCEIIaeMOCTH) TepeBOJsATCS B OOHychl (kauectBO) or O mo 5 OammoB. OTu OOHYCHI
J00aBISAI0TCS K 0011ei cymme 0aioB B paMKaxX MOJYJIbHO-PEUTHHIOBOM CHCTEMBI.

CryneHtaM BbIaeTCsl JOMAlllHEE 3aJaHMe B BHJE 3ajad, KOTOpbIE OHM CHAIOT B
YCTaHOBIICHHBIE CPOKH.

10.3. Meroauueckue ykazaHus UIsi OOYJaIOMIMXCS MO MPOXO0XKIECHHIO CAMOCTOSITEITHHOM
paboThI

B xone BbIMOMHEHUS] CaMOCTOSITENILHOM pabOThI, 00yJaroUIuiics BBIMOIHAET padOTy 1O
3aJJaHUI0 ¥ TIPU METOJMUYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HermocpeiCTBEHHOIO
y4acTusl.

Jns oOyyaromuxcst mo 3aoyHoi ¢opme OOydeHHus, camMocTosiTeNbHas paboTa MOXKET
BKJTFOYATh B CEOSI KOHTPOIBHYIO paldoTYy.

B mnporiecce BBIMOTHEHHSI CaMOCTOSTENbHONW paboThl, y oOydaromierocss (popMHpYyeTcs
1enecoo0pa3Hoe IIaHUPOBaHUE pabovero BpeMeHH, KOTOPOE MO3BOJISIET UM pa3BUBaTh YMEHUs
U HaBBIKM B YCBOGHHWU U CUCTEMAaTH3allMM NPUOOpETaeMbIX 3HAHUH, 00ecreYnBaeT BBICOKUI
YPOBEHb YCIEBAEMOCTH B NepuoJ OOyuYeHHs, MOMOTaeT IOJyYUTh HAaBBIKU TTOBBIIICHUS
poeCCHOHAIBHOTO YPOBHSI.

MertoauyeckuMH ~ MaTepuallaMH,  HampaBJSAIOMIMMU  CaMOCTOSITENIbHYIO — paboTy
00yJaronuxcst SBISIOTCS:

—  y4eOHO-METOIMYECKUN MaTepHal 1o TUCIHILIHHE;

10.4. Meroauueckue yKazaHus JUIsI OOy4aroOIIMXCsl MO MPOXOXKICHHIO TEKYIIETo
KOHTPOJISI YCIIEBAEMOCTH.



Texkymuil KOHTPOJIb YCIEBAEMOCTH IIPEAYCMaTpPUBAET KOHTPOJIb KayeCcTBAa 3HAHUU
00y4aroIuXxcsl, OCYLIECTBISIEMOIO B TEYEHUE CEMECTpa C IIeJIbI0 OLEHHBAHUS XO/a OCBOCHUS
JUCLUIUINHBI.

B Teuenme cemectpa B cucreme aucTaHimoHHoro oOydenus ['YAII B dopme
TECTUPOBAHUS TPOBOJATCS JIBE IPOBEPOYHbIE pabOTHl MO PpEHICHUI0 3aJa4 M OAHH
TEOpPETUYECKUI ompoc (IepeueHb BOIPOCOB JUIsl TECTOB pa3MmelieH B «baHke BompocoB» B
cucreMe AucTaHIMOHHOrO oOyueHust ['YAII), Ha mNpakTUYECKHX 3aHATUSAX TMPOBOAATCS
IIPOBEPOUHBIE PabOTHI IO pa3jesiaM Kypca B MMCbMEHHON (opMe, pacCUMTaHHbIE KAaK Ha LIeJ0e
3aHATHE, TAK U HA €0 4acTb.

Pe3ynpTaThl TEKyIIEro KOHTPOJS YCIIEBAEMOCTH OyAyT YUMTBIBATHCS NPHU NPOBEICHUU
IPOMEXYTOYHOU aTTecTaliy (IIPU UCIIOIH30BAHUHU OATBHO-PEHTHHIOBOI CHCTEMBI OLICHUBAHMS,
KaX/blii BHJ KOHTpOJS OLEHMBAaeTCs B Oajlax, U3 KOTOPbIX (OPMHUPYETCS MTOTOBBIN
pe3ynbTar).

10.5. Meroanueckue ykazaHus I OOYYaIOUIMXCS 1O MPOXOXKICHHIO MPOMEKYTOYHOM
aTTeCTallUH.
[TpomesxyTouHas aTTecTalus o0yJaroIuxcs NpeaycMaTpuBaeT OLICHHBaHUE IPOMEKYTOUHBIX U

OKOHYATEJBHBIX PE3yJIbTaTOB OOYYEHHS MO JUCHUIUIMHE. DK3aMeH — (opMa OLEHKH 3HAHWM,
MIOJIyUEHHBIX O0Y4YarolMMCs B MPOLIECCE M3YUYEHUsI BCEM NMCLUIUIMHBI WINM €€ YacTH, HaBbIKOB
CaMOCTOSITENIbHON paboThl, CIIOCOOHOCTH MPUMEHATh UX JUISl PELEHUs NMPAKTUYECKUX 3ajad.
OK3aMeH, Kak IpaBWJIO, IPOBOAMUTCS B IEPHOJ SK3aMEHAIIMOHHOM CECCMM M 3aBepLIaeTCs
aTTeCTallMOHHON OLIEHKOI «OTIIMYHOY, «XOPOILOY, «yIlOBJIETBOPUTEIBHOY,
«HEYJIOBJIETBOPUTEIBHO.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.
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