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AHHOTaUs

Hucuunnuna «MaremaTtuka. MareMaTH4ecKHil aHallM3)» BXOAUT B 00pa30BaTEIbHYIO
poTrpaMMy BBICIIET0 00pa3oBaHUs — MPOrpaMMy OakallaBpHara 10 HaIpaBICHUIO MOJATOTOBKH/
crenpanbHocTH  09.03.01 «MHpOpMaTHKa M BBIYHCIWTENIbHAS TEXHUKA» HAMPaBICHHOCTH
«KoMIbIOTepHBIC TEXHOJIOTHH, CUCTEMBI U ceThy». Jlucuurimaa peanusyercs kadeapoit «Nely.

JucuumnnuHa HaueaeHa Ha GOpMUPOBAHKE Y BBITYCKHUKA CIEIYIOIIMX KOMIETCHIIHIA:

YK-1 «Crocoben ocymiecTBIsTh MOUCK, KPUTHUECKUN aHAINU3 U CHHTE3 WH(pOpMAINY,
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
PECYPCOB ¥ OTPAHUYEHUI

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

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

[IpenogaBanne AMCHUIUIMHBI MPEAyCMATpUBAET Cienyromue (QopMbl OpraHu3aluu
yueOHOro Ipoliecca: JEKIUH, IPaKTUYECKUE 3aHITHSI, CAMOCTOSITENIbHAs padoTa 00y4aroIerocs.

[IporpaMMo#l NHUCHUIUIMHBI TPEIYyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAsI aTTeCTAlHs B (hOpME dK3aMEHa.

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

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUH »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE
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 ()OPMYJIMPOBATH 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. TIlepeueHp mIaHUPYEMBIX PE3yJIbTATOB 00YUEHUS 1O JUCHUIUIMHE, 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 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 uHpopManuu uHpOpMaLKK, TOJIyYeHHOH U3 pa3HbIX
KOMIIETEHIINN p ’ p ’ i p
IPUMEHSITh MCTOYHUKOB, JIJISl PELICHUSI IOCTaBICHHbIX
CUCTEMHBIN IIOAXOJ | 3aJa4
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 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

O6menpodeccrnonanbHbIE

OIIK-1 Cnocoben
IPUMEHSTh
€CTECTBCHHOHAYYHBIC
1 00IIIENHKEHEPHBIE

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

OIIK-1.VY.1 ymers pemars CTaHIapTHBIE

KOMIIETCHIIUU 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, TOJYYEHHbIE NPU U3YYEHUU MaTepuana JaHHOW AWCLUUIUIMHBI, MMEIOT Kak
CaMOCTOSITEJIbHOE 3HAYE€HUE, TAK U UCIIOJIB3YIOTCS IIPU U3YYCHUH IPYTUX AUCLIMILINH:
«Marematuka. Teopus BEpOATHOCTEH U MaTEMaTUYECKast CTATUCTUKA.

3. OOBEM ¥ TPYTOEMKOCTh TUCITUTUIAHBI
JlanHbie 00 00mIEM O0beMe JHUCIUILUIMHBI, TPYIOSMKOCTH OTACIbHBIX BHJIOB y4eOHOU
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
Nol No2
1 2 3 4
Oowan mpyooemKocmp OuUCUUNIUHDL, 7/ 252 4/ 144 3/ 108
3E/ (uac)
U3 Hux yacos npakmuyeckoii L0020MoeKu
AyoumopHuie 3aHamus, BCEro Jac. 102 51 51
B TOM YHCIIE:
nexiuu (JI), (dac) 68 34 34
npakTuyeckue/cemunapckue 3anarus  (I13), 34 17 17
(dac)
naboparopusie pabotsl (JIP), (dac)
KypcoBoil npoekT (padota) (KII, KP), (yac)
9K3aMeH, (Jac) 36 36
Camocmoamenvnan paboma, Bcero (4ac) 114 93 21
Buo npomescymounon ammecmayuu: 3adet, | udd. OK3.
mudd. 3auer, sk3amer (3auer, dudd. 3au, 3au., Hudd. 3au.
DK3.**) OK3.

*k
IIpumedaHue: kaHIMAATCKHI 9K3aMeH

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyIOEMKOCTH JUCIUILTHHBI MO pa3JesiaM U BUAAM 3aHITHIA.
Pazgenbl, TeMBbI TUCITUTITUHBI M KX TPYJOEMKOCTh TPUBEEHBI B TaOIUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Paznesibl, TeMbl JUCIHIMITIHHBI Jlexuma | 113 (C3) - JIP KII CPC
’ (gac) (gac) (dac) (gac) (dac)
Cemectp 1
Pazpen 1. Teopus npeaenos 6 4 30
Paznen 2. luddepeHnnanbHoe HCYUCIICHUE 12 6 30
Pa3nen 3. MHTErpanpHoe ncuncieHue 16 7 33
Hroro B cemecTpe: 34 17 93




Cemectp 2

Paznen 4. OYHKIUM HECKONBKHUX MTEPEMEHHBIX 10 5 7
Paznen 5. Iuddepennnanpapie ypaBHEHUS 8 4 7
Paznen 6. Psagpr 16 8 7
Hroro B cemectpe: 34 17 21
Utoro 68 34 0 0 114

IIpakTnyeckass MOATOTOBKA 3aKJIIOYAcTCs B HENOCPEICTBEHHOM  BBIIIOJHEHUU
Oo0y4yaromMMHUCST  OMNpPENEeNeHHBIX  TPYIOBBIX  (YHKUMH,  CBSI3aHHBIX C  Oy;ymei
npo¢eCCHOHATIBHOM 1€ TEIbHOCTBIO.

4.2. CopnepxaHue pa3/iejoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Conepxanue pa3esioB M TeM JICKITMOHHBIX 3aHITHIA MTPUBEICHO B Ta0HIIC 4.

Tabmuna 4 — ConeprkaHue pa3esioB U TEM JICKIIMOHHOTO ITUKJIA

HOMep pasaciia Hazpanue u COACPIKAHUC pa3aC/IOB U TEM JICKIIHOHHBIX 3aHATUMN

Tema 1.1. OcHoBHBIE 2NIeMeHTapHbIe QYHKIMHA. YNCITOBBIE MHOKECTBA.
(2uaca)
Tema 1.2. Ilpeaen pyHKIMHU IPH HEOTPAHUYEHHOM POCTE apryMEHTA.

Teopemsl o npeaenax. (2 yaca)

Tema 1.3. Ilpenen ¢ynkuum B Touke. HempepbsBHOCTH. 3ameuaTebHBIC
npezensl (2 yaca)

Tewma 2.1. Onpenenenue npousBoanoi. Ee reomerpudeckuii u
MeXaHWYeCKUi cMbIci. Tabnuiia mpou3BOAHBIX, YacTh 1. (2 yaca)

Tema 2.2. IlpaBuna quddepenunpoBanus. [IponsBoaHas cnoxxHOU
¢byHKLIMH, Tpon3BOAHAsA o0paTHON (pyHKIMU. Tabnua npou3BOAHBIX,
yacTh 2 (2 yaca).

Tewma 2.3. IIpousBoaHbI€ BEICHIMX MOPSAKOB. TeopeMsbl 0
muddepeHrpyeMbix GyHKIuAX. (2 yaca)
Tewma 2.4. Tlpasuno Jlonuransa. @opmyna Teiinopa. (2 yaca)

Tema 2.5. luddepenunan ¢pynkunn nepsoro nopsaxa. Auddepenunanst
BBICIITUX MOPSIKOB. (2 yaca)
Tema 2.6. UccnenoBanue GyHKIMN C TOMOIIBIO TPOU3BOHBIX (2 yaca)

Tema 3.1. IlepBooOpaznas. Heonpenenennslii unterpan. Cpoiicta
HeompeAeIeHHOro UHTerpania (2 yaca)

Tewma 3.2. Tabnuna uaTerpanoB. MeTo 3aHECEHHS TI0]T 3HAK
muddepennnana. Meros 3aMeHbl IEpEMEHHON UHTETpUpOBaHus (2 vaca)

Tema 3.3. IHTerpupoBanue no yactsaM. MIHTerpupoBanue paiuoHaaIbHbIX
BBIpaKEeHHH. (2 "aca)
Tema 3.4. InTerpupoBaHue TPUrOHOMETPUUECKHUX BbIpaxKeHHi (2 yaca)

Tewma 3.5. Onpenenennsiii unTerpan. OnpeneneHue U cBocTBa. (2 yaca)

Tewma 3.6. HTErpan c mepeMeHHBIM BepXHUM TpenenoM. Gopmyna
Herotona- Jleitbnuna (2 gaca)

Tewma 3.7. HecoOcTBeHHBIE HHTETpAIIHI (2 Yaca)

Tewma 3.8. IlpunokeHus: onpeneIeHHOro HHTerpaia (2 yaca)

4 Tema 4.1 @yHKIMSA HECKOIBKUX NepeMEHHBIX. OCHOBHBIE TOHATHS.




HenpepsiBHOCTS. (2 yaca)

Tema 4.2. luddepennupoBanre GyHKIINN HECKOIBKUX MTEPEMEHHBIX.
(Yactueie mpousBoanbie. Juddepennuan. [Ipon3Boanas ciaoxHOM
¢byHkuun. YacTHbIC TPOU3BOHBIC BRICIIUX MOpsakoB. Dopmyina Teitnopa)
(4 gaca)

Tewma 4.3. VccnenoBanne QyHKIIMY HECKOJIBKUX NIEPEMEHHBIX. (4 aca)

Tewma 5.1. luddepennuanbabie ypaBHEHUS MTepBOTO Mopsiaka. OCHOBHBIC
nousTus. uddepeHnnansabie ypaBHEHUS C Pa3ISISTFOIIMMHUCS
nepemeHHbIMU. OHOpOAHbIE MU depeHIaTbHbIe YpaBHEHUS [IEPBOTO
nopsiika. (4 gaca)

Tewma 5.2. JIuneitasie quddepeHnranbHble ypaBHEHHS TIEPBOTO MOPSIKA.
VYpasuenue bepuymnu. AuddepeHnmanbapie ypaBHEHHS BHICITUX
MOPSAJIKOB, JOMYyCKAIOIINe MOHIKEeHUE nopsiaka. (2 Jaca)

Tewma 5.3. JIunelinbie oqHOPOIHBIC AU PEpPCHINATHHBIC YPABHEHUS C
MOCTOSTHHBIMH K03 puumeHTamu. JInHeiHbIe HEOJHOPOAHbIE
mddepeHraIbHbIe YpaBHEHH BRICIIUX MOPSAKOB. (2 yaca)

Tema 6.1. Hucnossie psabl. OCHOBHbIE onpenienenus. Psbl ¢
MOJIOKUTENbHBIMU WieHamH. [Ipusnaku Jlanambepa u Komm (2 gaca)

Tewma 6.2. HeoOxoaumplii ipusHak. [Ipu3Hnaku cpaBHeHHs. MIHTETpanbHbIMA
npusHak Komm. (2 gaca)

Tema 6.3. 3HakonepeMeHHbIE PsiAbl. AOCOMIOTHAS M YCIOBHAS CXOIUMOCTH
6 CaoiicTBa abcomoTHO cxoasimuxcs psnoB. [Ipusnak JleiiOuura (2 gaca).

Tema 6.4. ®ynkunoHanbHble psaasl. O6macTh cxoauMocT. PaBHOMepHas
cxonuMocTh. Crenennsie psiibl. aTepBan cxoaumoctu (2 vaca)

Tema 6.5. CBolicTBa CXOASIINXCS CTENIEHHBIX PsAIOB (2 yaca)

Tema 6.6. Psap! Teitnopa u Makiopena (2 daca)

Tema 6.7. Pang @ypbe nepuoanyeckoit pyHKIuu (2 yaca)

Tewma 6.8. Psig @ypre yeTHOIM U HeueTHOUW QyHKIMH (2 yaca)

4.3. IlpakTtuyeckue (ceMUHAPCKUE) 3aHATUS
TeMbl MpaKTHYECKUX 3aHATHIA U X TPYIOEMKOCTh IPUBECHBI B TAOIHIIE 5.

Ta6n1/1ua 5-— HpaKTI/I‘leCKI/IC 3aHATUSA U UX TPYAOCMKOCTDb

N3 Hux
No
Tpynoem | mpakTtuue
Ne Templ mpakTHYEeCKUX @OpMBI IPAKTUIECKUX N paszaena
. . -KOCTb, CKOit
/1 3aHATUN 3aHATUN JTVICIIHII-
(gac) MOATOTOB
JIUHBI
KM, (4ac)
Cemectp 1
[Ipenenst
parroHaIbHBIX
1 | BelpaxkeHuii Ha Pemenue 3amau 2 1
0OECKOHEUHOCTH U B
TOYKE.
OKBHUBAJICHTHbBIE
2 OECKOHEYHO MaJIble. Pemenue 3amau 2 1
Yucrno e.




[IpousBogHsbIe.
IIpaBuna
nuddepeHIpoBaHms

Pemenune 3anau

IIpou3sBogHas CIOXKHON
byHKIUA

Pentenue 3anau

Tabnuuynoe
UHTETPUPOBAHHE

Penrenue 3anau

Bnecenue nox 3Hak
nuddepenmmana

Pemenune 3anau

3aMeHa IEpEMEHHOM.
WuTterpupoBanue o
JaCTsIM

Penrenue 3anau

NurerpupoBanue
palroHaIBHBIX

byHKIMI

Pemenune 3agau

2 ceMecTp

YacTHble IPOU3BOIHBIE

Pemenue 3agau

10

YacTtHble IIPOU3BOJHLBIC
BBICHIUX IMOPAIKOB

Pemenue 3agau

11

OkerpeMyM QyHKIUH
HECKOJIbKUX
HEepPEMEHHBIX

Pemenue 3agau

12

Pemenue
nuddepeHIaTbHBIX
YpaBHEHUH MIEPBOrO
nopsiaka. Oouue u
YACTHBIC PEIICHMSI.
Astonomusie 1Y, IV ¢
pa3JIeICHHBIMU | C
pa3aenaImUMUCS
TIEPEMECHHBIMU

Pemenue 3amau

13

Pemenne onHOPOOHBIX
Y nepBoro nopsiaka u
Y xoTopble MOKHO
MPUBECTH K
OJIHOPOJHBIM

Pemenue 3agau

14

JIuneitnbie
muddepeHIanbHbIe
YpaBHEHHUS TTEPBOTO
nopsiaka. Y paBHEHUs
beprymm

Pemenue 3amau

15

Huddepennnansabie
YPaBHEHHUS B TTOJTHBIX
muddepeHmanax.
WNHuTerpupyronmi
MHO>KUTEb.

Pemenue 3amau

16

Huddepennnansabie
YPaBHEHUS BBICIIIAX
TIOPSITIKOB,
JIOITYCKAFOTIINE
MOHIDKEHUE TOPSIIKA

Pemenue 3amau

17

JInnennbie

Pemrenue 3agau




HEOJHOPOIHBIC

g depeHImaIbHbIe
YpaBHEHHS C
MOCTOSIHHBIMU
kodpurmenTamu

Psnel ¢
MOJIOKUTEIHbHBIMU
wieHamu. [Ipusnaku
Hanamb6epa u Ko

18

Permrenne 3agau 2

Psanwl ¢
MOJIOKUTEIbHBIMU
YJIeHaMU U

panel. Heo6xomumprit
MIPU3HAK U MPU3HAKH
CpaBHEHUA.

19 | 3HakomepeMeHHbIE Pemtenue 3amau 2

20 | CreneHHBIC psJIbI Pemenue 3amau 2

Psaner Teitnopa u

Dypse.

21 | Maknopena. Pspr Pemtenue 3amau 1

Bcero: 34

4.4. JlabopatopHble 3aHATUS

Tembl 1a00paTOPHBIX 3aHATUHN U UX TPYIOEMKOCTh IPUBEACHBI B Ta0HIIE .

Tabnuna 6 — JlabopaTropHble 3aHATHS U UX TPYJOEMKOCTh

Ne
/o

HaumenoBaHue 1a00paToOpHBIX paboT

TpynoemMkocTsb,
(uac)

3 aux

No

MIPAaKTHUYECKON | pas3zerna

MOJATOTOBKH,
(dac)

JUCITHAI
JINHBI

VY4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bcero

4.5. KypcoBoe nmpoeKkTHpoBaHHe/ BHITIOTHEHUE KyPCOBOU PabOTHI
VY4eOHBIM MJIaHOM HE TPEIyCMOTPEHO

4.6. CamocrosTenpHas padoTa 00yJIarOIIXCs
Bunsl camoctosTensHON paboOThI M €€ TPYIOEMKOCTh NPUBEIEHBI B Ta0nuLe 7.

Tabmuna 7 — Bunbel camocTosTenbHON pabOThI U €€ TPYA0EMKOCTh

. Bcero
Bux camocrositensHOM paboThI qac ’ Cemectp 1, uac Cemectp 2, yac
1 2 3 4
H3yueHne TeOpeTHIecKoro Marepuasia
e p P 38 32 6

nucturiuabl (TO)

Kypcosoe npoektuposanue (KII, KP)

Pacuetno-rpaduueckue 3aganus (PI'3)




Brimonaenue pedepara (P)

[ToaroToBka K TeKyIeMy KOHTPOJIIO

ycneaemoctH (TKVY) 38 31 7

Jomamnee 3aganue (/13)

Kontposbabie paboTsl 3a0unnkoB (KP3)

IToaroroBka K mMpoMexXyTOYHOU

arrectanuu (I1A) 38 30 8

Bcero: 114 93 21

5. IlepedyeHnb yueOHO-METOIUYECKOTO 00ECTICUCHUS
JUTSL CAMOCTOSITEIBHON pabOThI O0YYArOMIMXCs IO TUCITUTUINHE (MOIYITIO)
Y4eOHO-MeTOoInYeCKUue MaTepuasbl JUIsl CaMOCTOSTENIbHON padoThl 00YyYaroIIMUXCsl yKa3aHbl B
.. 7-11.

6. IlepeueHb MeYaTHBIX U AIEKTPOHHBIX YUCOHBIX U3TAHUI
[lepeueHpb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/IaHUM MpHUBeIeH B Tabaule 8.
Tabmuna 8— [lepeyeHpb MeYaTHBIX U IIEKTPOHHBIX YUEOHBIX M3TaHUI

Mudp/ bubnuorpaduueckas ccpiika Komungectso
URL aapec IK3EMILISIPOB B
oubnuoreke
(kpome
AIIEKTPOHHBIX
AK3EMILISIPOB)
517 [Tuckynos H. C. TuddepennmansHoe u 159
1134 MHTETpalibHOE Ucuucienus: yueonuk: B2 1., T. 1./
H. C. ITuckynos. - CII6.: Mudpu, - 1996. - 416 c.
517 [Muckynos H.C. luddhepennmnansnoe u 145
1134 UHTETpajbHOE HCUHCIIeHne: yueOHoe ocodue. T. 2 /
H. C. ITuckynos. - U3a. crep. - M.: UnTterpan-Ilpecc,
1998. - 544 c.
517 [MuckynoB H. C. Iuddepennunansaoe u 237
1134 UHTErpaibHOE ncuncieHus: B 2 T.: yuebHoe mocobue
JUIst cTyieHToB BTy30B M.: UnTerpain-Ilpecc, 2004 -
- 2004. - 415 c.
517 bepman, I'. H. COopHUK 33124 110 KypCy 165
b50 MaTeMaTHYeCKOTo aHanu3a: yueoHoe mocooue / I'. H.
bepman. - 22-¢ u3j., nepepad. - CI16.: [Tpodeccus,
2005. - 432 c.
517 Bricmas matematuka. Pser: yaebnoe mocodue / HO. 167
I' 96 A. I'ycman, C. I1. ITombiTkuH, A. O. CMupHOB; C.-
[Terep6. roc. yH-T a3pOKOCM. PUOOPOCTPOCHHUS. -
CIIo. : U3g-so I'YAII 2015. - 77 c.
https://e.lanbook. | ®uxrtenronsr I'.M. OcHOBBI MATEMATHYECKOTO 9BC Jlans
com/book/65055 | ananmu3za. B 2-x T1. Tom 1-b1it - Cankr-IletepOypr:
Jlanp, 2015.- 448c.
https://e.lanbook. | ®uxrtenronbir .M. OCHOBBI MAaTEMaTHYECKOTO ObC Jlanb
com/book/411 | ananu3a. B 2-x TT. Tom 2-ii - Cankr-IleTepOypr:
Jlann, 2008. - 464c.
https://e.lanbook. | CoopHuk 3a1a4 MO0 MaTeMaTHYECKOMY aHaIN3y. Tom ObC Jlanb
com/book/2226 | 1. [Ipenen. HenpepsiBHOCTB. [nddepeHunpyeMocTsb



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

/ L. KynpsiBues [u ap.]. - MockBa : ®u3Martiur,
2010. — 496 c.

com/book/211928

ycroifunBocTh: yueOHuk / A. I1. XKabko, E. /1.
Kotuna, O. H. UmxoBa. — Cankr-IlerepOypr: Jlanb,
2022. — 320 c.

COopHUK 3a/1a4 IO MaTeMaTHIYECKOMY aHaau3y. Tom ObC Jlanp
https://e.lanbook. | 2. Uurterpanst. Psaapr: yueo. mocodue / JI.JI.
com/book/2227 | Kyapssues [u ap.]. - Mocksa : dusmariur, 2009. -
504 c.
http://e.lanbook.c | Banguua K.B. Maremaruuecknii anamms. / K.B. 9BC Jlanp
om/book/74580 | Banaun, B.H. Banuisikos, A.B. Pykocyes. - M.
®JIMHTA, 2015. — 361 c.
http://e.lanbook.c | bepmanT A.®. KpaTkuii Kypc MaTeMaTHUECKOTO ObC Jlanb
om/book/2660 | ananuza./ A.®. bepmanr, U.I". Apamanosuu. - CII06.:
Jlanb, 2010. - 736 c.
http://e.lanbook.c | Becos O.B. JIekiuu 1o MaTeMaTHIECKOMY aHAIHU3Y. - OBC Jlanp
om/book/72002 | M.: ®usmaraur, 2015. - 480 c.
http://e.lanbook.c | 3noouna C.B. MareMarndeckuil aHaiau3 B 3a1a4ax U OBC Jlaus
om/book/2377 | ynpaxuenusx. / C.B. 3n06una, JI.H. [Tocurenbckasi.
- M. : ®u3marnut, 2009. - 360 c.
https://e.lanbook. | Bypkosa E. B. Maremaruueckuii ananus. / E. B. 3bC Jlanb
com/book/147557 | Bypkosa, O. A. lllymepuna. - Kpacuosipck: Cu6l'y
nM. akagemMuka M. @. Pemetnéna, 2018. - 128 c.
YAK 517.9 3unrep A.A., Makaposa M.B. Jluddepennmansasie 100
ypaBHeHUsL: yueb. nocodue/ A.A. 3unrep, M.B.
Makaposa. —CI16.:I'YAII, 2014.- 56c.
YIAK 517.9 Makaposa M.B., [lompiTkun C.I1. [Ipumenenue 50
QG epeHIaTbHBIX YPaBHEHUN IS pEIICHUS
NPUKIIAJHBIX 33/1a4: yueb.-meToa. nocodue/ M.B.
Makapoga, C.II. [Tombrtkun. —CI16.: I'VAIIL, 2021.-
45c.
https://e.lanbook. | Aradonos, C.A. TuddepeniransHbie ypaBHEHUS / 3bC Jlanb
com/book/106546 | C.A. Aradonos, A.Jl. I'epman, T.B. Myparosa. —
MI'TY um. H.3. baymana, 2004. (Cep. MatemaTtuka
B TEXHHUUYECKOM yHUBepcurete; Boin. VII).
https://e.lanbook. | YKab6xo, A. I1. TuddepeniranbHbie ypaBHEHUS U 3bC Jlanb

Ilepeuenn

TeHeKOMMYHHKaHI/IOHHOﬁ CeTn

7. IlepeueHb 3IEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB
MH(}OPMaLIMOHHO-TEJIEKOMMYHUKAIIMOHHOH cetn «IHTepHeT»
UH(pOPMAaIMOHHO-
HEOOXOJUMBIX JUISI OCBOEHHUS JUCLUIUIMHBI

AIEKTPOHHBIX 00pa3oBaTeNbHBIX
«HTEepHETY,

pecypcos

npuBezieH B Tabnuue 9.

Tabmmma 9 -

TCHCKOMMYHHKaHHOHHOﬁ CETHU ((I/IHTepHCT»

[lepeueHp 3NEKTPOHHBIX 00Opa30BaTENbHBIX pECypcoB HHGOPMAIMOHHO-

URL anpec

HaunmenoBauue

http://www.math-net.ru

OOb1epoccuiickuii MaTeMaTHYeCKUi TopTa

http://mathhelpplanet.com/

Marematnueckuii popym Math Help Planet

http://e.lanbook.com/view

9BC «Jlaaby»

8. Ilepeuenp HHPOPMALTMOHHBIX TEXHOJIOTUI


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

8.1. [lepeyenp mporpaMMHOro oOOeCHeueHHs, HCIOJIb3YEeMOro IMpPH OCYIIECTBICHUU
00pa30BaTeNLHOrO MpoIecca MO AUCLUIIUHE.
[lepedeHp UCTIONB3yEeMOT0 IPOTPaMMHOTO oOecrieueH s npeacTasieH B Tadbmauie 10.

Ta6mmma 10— [Tepeyers mporpaMmMHOTO oOecrieueHUs

Ne i/t Haumenosanue
1. Microsoft Windows
2. Microsoft Office
3. MathType
4, Wolfram Mathematica

8.2. IlepeucHb UH(OPMAITMOHHO-CIIPABOYHBIX CUCTEM,HCIT0JIb3yEeMBIX npu
OCYILECTBIICHIMH 00pPa30BaTEIBHOTO MPOIEcca MO AUCIUTUINHE

[lepeuens WCTONB3yeMBIX HMH(DOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TIPEICTABJICH B
Tabymue 11.

Tabmuna 11— Ilepedyens HHPOPMATMOHHO-CITPABOYHBIX CHCTEM

Ne i/ HanmeHnoBaHue

9BbC «Jlaup»

9. MarepuaiabHO-TeXHHUYECKast 0a3a
CoctaB MaTepHaTbHO-TEXHHYECKOH 0a3bl, HEOOXOAUMOW Il  OCYIIECTBIICHUS
00pa30BaTenbHOTO Mpoliecca Mo AUCIUIUTHHE, IPeCTaBleH B Tabmuel?2.

Tabnuna 12 — CoctaB MaTeprallbHO-TEXHUUECKON 0a3bl

Ne HanmeHnoBaHue cocTaBHON 4acTH Howmep aynuropun
n/m MaTepUaIbHO-TEXHUUECKOM 0a3bl (TIpu HEOOXOMMOCTH )

1 | JlekimoHHas ayIuTOpUs

AymuTopus Ui NPaKTUYECKUX 3aHATUI

10. OueHo4HBIE CpeICTBA ISl POBEICHUS TPOMEKYTOUHOM aTTECTAIIHH
10.1. CoctaB OIEHOYHBIX CPEACTBAJISI MPOBEIACHHS TMPOMEKYTOUHONW AaTTeCTalluu
00yJaromuXcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB JAJISl IPOBEACHUSI POMEKYTOYHON aTTeCcTalluu

By npomexyTO4YHOM aTTecTalun [lepedyeHp OLICHOYHBIX CPEACTB
OK3aMeH Crncok BONpOCOB K 9K3aMEHY;
TecTsl.
JuddepeHpoBaHHbIN 3a4ET Crnncox BONpocCoB;
TecTsl.

10.2. B kayecTBe KpuUTEpUEB OIECHKH YpPOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIMI OOYyYaloUIMMHCS TIPUMEHSETCS 5-0ayulbHasi MIKajla OIEeHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KoTopas mpuBeaeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCs
100-6ammpHas  mIKama ~ MOAYJIBHO-PEUTHMHTOBOM  CHCTEMBl  YHHUBEpPCUTETa,  IpaBuja




HCIIOJIB30BaHUA KOTOpOﬁ, YCTAHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJIbHBIM HOPMATHUBHBIM AKTOM

I'VAIL

Tabmuna 14 —Kpurepuu onieHKH ypoBHS c(pOPMHUPOBAHHOCTH KOMIETEHITHH

Or11eHKa KOMITETEHITUI

5-0ayubHas mKana

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITETEHIIMI

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBII
MaTepua;

— YBEPEHHO, JIOTUYHO, [10CJIEI0BATEIBHO U TPAMOTHO €T0 U3J1aracr;

— ONMHUpPAsCh Ha 3HAHHUS OCHOBHOM W JOMOJHUTEIBHOU IJUTEPATYypHI,

«OTIIMYHO) J
GATTCHO TECHO IMPHUBA3BIBAET YCBOCHHBIEC HAYYHbIC TTOJIOKEHUS C MPAKTUUYECKOU
JIeATEeTbHOCTBIO HAIIPABIICHUS;
— yMeno 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMEBIE UM HJICH;
— JIeJIaeT BBIBOALI M 000OIICHHUS;
— CBOOOJTHO BJIQJICET CUCTEMON CIICIIMAIM3UPOBAHHBIX MIOHITHA.
— o0yyJaroluiicss TBEPI0 YCBOMIJI MPOTPaMMHBINA MaTepuai, rpaMOTHO U
[0 CYUIECTBY H3JaraeT €ro, ONUPasCh HAa 3HAHUS OCHOBHOWU
JTUTEpaTypHI,
«ODOLLIOY — HE JIOIIYCKAET CYIIECTBEHHbBIX HETOYHOCTE;
P — YBSI3BIBAET YCBOCHHBIE 3HAHUS C MPAKTHUYECKOW JI€ATEIbHOCTHIO
«3auTEHO)
HaIlpaBJICHUS,
— apryMEHTUPYET Hay4YHbI€ [TOJ0KEHNUS;
— JIeJIaeT BBIBOALI H 000OIIECHHS;
— BIIAJICET CHCTEMOM CIICIIMAIM3UPOBAHHBIX TOHITHH.
— oOyyarouuiicss yCBOMJI TOJIbKO OCHOBHOW IpPOrpaMMHBIM MaTepual,
M0 CYILIECTBY H3JaraeT €ro, ONMpasCh Ha 3HAHHUS TOJbKO OCHOBHOMU
JUTEpaTyphl;
— JIOIYyCKaeT HeCYIIECTBEHHbIC OIIMOKN 1 HETOYHOCTH;
«yJIOBJIETBOPUTEIIHHOY o
GATTOHOY — UCTIBITBIBACT 3aTPYAHEHHUS B TMPAKTUYECKOM PUMEHEHWW 3HAHUM
HaIlpaBJICHUS;
— c1abo apryMeHTHPYeT HayYHBIE MOJI0KEHHUS,
— 3aTpyAHsieTcs B (OpMyITUPOBaHUHU BBIBOJIOB M 0000IIIEHUI;
— YAaCTUYHO BJIAJIEET CUCTEMOM CHEIMATN3UPOBAHHBIX MOHSITUH.
— oOyyJaronuiicss He YCBOWJI 3HAYUTEIBHOM 4YacTH MPOrPaMMHOTO
MaTrepuana;
— IOMyCKaeT  CYIIECTBEHHbIE  OMMOKA W  HETOYHOCTH  TPHU
«HEYIOBIIETBOPUTEIILHOY
PacCMOTpPEHHH MPOOJIEM B KOHKPETHOM HAINpPaBIICHUH;
«HE 3a4TEHO»

— MCTIBITBIBAET TPYIHOCTH B MPAKTHYECKOM IPUMEHEHNUN 3HAHH;
— HEe MOXKET apryMEeHTHPOBATh HAY4YHbIE MTOJIOKECHMUS,
— He (JOpMYJIHPYET BBIBOJAOB U 0000IICHHH.

10.3. TunoBble KOHTPOJILHBIE 3a/1aHUS WM UHBIE MaTePHAIIBI.
Bomnpocsr (3agaun) ass 9K3aMeHa mpeICTaBIeHb! B Tabuie 15.

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

No Kon
[Tepeuens BompocoB (3a7au) A7 SK3aMeHa
/11 WHINKATOpa
1. | Kakas Qynkuus z = f(X; V) Ha3bIBA€TCSA HENPEPHIBHOM B TOUKE VK-1.3.2
My (%g; ¥p)?
OtBer: ®yHkuust = = f(x; V) Ha3bIBaeTCs HEMPEPHIBHOW B TOUKe
My(x4: V5 ), €cId OHA ONpeesieHa B ITOM TOYKe U HEKOTOPOi ee
OKPECTHOCTH, HMeeT Ipeelt .!! f”; ) f(M) M 3TOT peaes paBeH
3Ha4YeHHI0 PYHKIMH Z B TouKe M
2. | Kakas u3 Gpopmyit cooTBeTcTBYeT mubdepennnany GpyHkimn y=e2%X? VK-2.3.1
a) dy=2e?*dx




b) dy=e*dx

c) dy=2eXdx
OrtBer: a)
YacTHble TPOU3BOIHBIC VK-1.V.2
N dz @
1. Haiinure 9acTHBIC TPOU3BOIHBIC ﬁ u E—z byHKIIUN OIIK-1.V.1
sin(3+8x —7y)
z= _
p 3 _'L’?
cosl| 3+8x—Tyl8| 2—4‘3}' e sin(3+8x—Ty :'Exz’}"'
OTser: 3 7.2
|Z=x"y" )

—cos(3+8x—7y)*7(2— 2y’ )+ sin(3 + 8x— Ty)7x*H*

(2 — x3y7)2
d
2. Haiinure yacTHbIE IPOU3BOIHBIC i u Z_z byHKIIUU
sin(3 + 2x — 5y)
= .
2 _x':},-?
0 . en-s':ﬂ—z.r—Ey:'sZI:Z—J."}}"':I—sinl:ﬂ—2.1'—5}':'44'3}"'
TBET: 2ty )
—cos(3 + 2x—5y) #*5(2— x*y7) + sin(3 + 2x — 5y)7x*y°
(2 —xy7)?
a
3. HaiimuTe 9acTHBIC IPOU3BOIHBIE ﬁ 51 Z—E byHKIIUU
sin(1 +4x — 3y)
z= -
3+ x%y7
. c'n-s‘(i-d-.r-ﬁ}':'54[3—.1'?’_1'":I—siri(i—-i.r—ﬂyl'z.rj'y"
Orser: (2t aty )
—cos(1+4x—3y) *3(3+x°y") —sin(1+ 4x— 3y)7Tx*y*®
(3 + x2y7)2
a
4. HaiiguTe yacTHBIC IPOU3BOIHBIC 5 u Z—z byHKIIIHN
sin(7 +4x — 7y)
z —
3 _IE},Eu
o . cos(T+ax—Ty)ed(3 -2 3P )4 sin( 7 +4x-79)3x"y"®
TBeT: PG
—cos(7+4x—7y)*7(3 — x°y®) + sin(7 + 4x — Ty)6x’y°
(3 — x3y5)2

o 8z  d=z
5. Haiinure yacTHBIC MPOU3BOIHBIC Ho byHKIIIT
o




_ sin(5+8x — 5y)
B £

Fi ;
3—xy
rusiE—Bx—E}ﬁ-BfS—Ajyb]—sini5—31—5}ﬁ4xjy

i 3 _J._J'}.El .IL

B

OTBeT:

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

(3 — x*y®)?

Brinucats yciioBue npu KOTOPOM BhIpa)KeHHE
P(x,y,z)dx + Q(x,y,z)dy+R(x,y,z)dz
npencTaBisieT coboit quddepeniyan HekoTopoid pyHKuuu U(X,Y,z).
Orser: [laHHOe BbIpa:KeHue MPeACTaBJIsieT co0oii nupdepenunan GyHkuun
u(x,y,z), ecan: P(x,y,z) — 310 yacTHasi Npou3BoaHasi PyHKIMHU U(X,Y,Z) 10
X;
Q(X,y,2) - 310 yacTHasi NPOU3BOHASL PYHKIUU U(X,Y,Z) Mo Y:
R(X,y,Z) 3T0 yacTHasi npou3BoaHasi pyHKIMHU U(X,Y,Z) 10 Z.

YK-1.B.2

Kakast Touka Ha3bIBacTCsl TOYKON MakcumMyMa QyHKImH Z = f(x; V)9

Otger: Touka (xy;V;) HAa3LIBAETCH TOYKOIH MAKCHMYMA (QYyHKIIHH
z= f(x;v) , ecM cymecTByeT Takasi & - OKPECTHOCTh TOUKH

(x5: V) M 2J19 BCeX TOUYEK (; V), OTJIMYHBIX OT (X ;v ), U3 O-
OKPECTHOCTH TOYKH (X ; V) BHINOJHSETCH HEPABEHCTBO:

Fiy) < Flxgi%0)

OIIK-1.3.1

1. Haiitu npou3BoaHYyIO QYHKIIMH

flx,v)=(8 +5x% +2v* — 7x%v*)? g rouke K(1,1) mo

HanpasJIeHHIo K Touke M(2,6)

—2256

OT1BeT: —
V2

2. Haiiti mpon3BoAHYIO PYHKIUU

fle,v) = (7 —x*+2y7* —x7'v%)* B rouke K(1,1) mo
HanpaBsJIeHHIo K Touke M(4,3)

280
OTBeT: —
vi13

3. Haiitn mpon3BoHYIO GYHKINN

flx,v)=(7 —2x 7+ 2v7 —x*v 1% g rouke K(1,1) o

HamnpasJIeHuio K Touke M(5,2)
272

L

OTBeT:

4. Haiiti npon3BoAHYI0 QYHKIUIO

fle,y) = (11— 2x*+ 29y — x®y )% B Touke K(1,1) mo

HamnpaBJIeHHIo K Touke M (5,6)

—15Z0

OtBeT: —
vl

5. Haiiti npou3BoAHYyIO PYHKIUU

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

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




380
OT1Ber: 5
L.

Cdopmynupyiite He0OX0IMMOE YCIIOBUE IKCTpEMyMa
nuddepeHnupyemMoii QyHKIUM IBYX HepeMeHHbIX = = f(x; V),
Otser: Eciin B Touke N(x,:v,) muddepenuupyemast GpyHKIus

z = f(x;v) HMeeT IKCTpeMyM, TO ee YacTHbIE NPOU3BOIHbIE B 3TOH
Touke paBHbl Hymo ' (x5 vy) = 0, f', (x4;1,) = 0. 10 ycaoBue
Ha3bIBaeTcsl He00X0AUMBbIM YCJIOBHEM IKCTpPeMyMa.

YK-1.3.2

Kakoe ypaBHenue Ha3biBaeTcs 1uphepeHInalIbHBIM YPaBHEHUEM
nepBoro nopsaka?
OtBer: /IuddepeHunaibHbIM  ypPABHEHHEM IMEpPBOro MNOPsiAKA
Ha3bIBaeTCs YpaBHEeHUe, cBsi3bIBaolnee X, y u y'. OHo MoxkeT ObITH
3a/1aHO B OJHOM U3 popm:
Flx,y.y') =0,

v'=fxy),
M(x,v)dx + N(x,v)dy = 0.

OIIK-1.3.1

B xakom ciyyae ¢pyukimst Y=¢(x,C) (umu @(x, y, C) = 0), sBisercs
o0um pernrenreM audGepeHnnaIbHOr0 ypaBHEHUS EPBOro nopsaka?
OtBer: O0IMM perieHueM (00IMM UHTETPAJIOM)
nuddepeHuINAIBLHOTO ypaBHEHUSI EPBOr0 NOPSIAKA HA3BIBAETCS
¢yuxuus y=¢(x,C) (wau ®(x, y, C) = 0), koTopas

a) sIBJIAETCS pPelliecHueM YPaBHEHUs NpH JIro0om gonyctumom C;

0) 11000€e penieHNe MOKeT ObITH MOJIy4eHO U3 He€é IIPH HEKOTOPOM

3HaYeHuM nocrosinnou C.

OIIK-1.3.1

10.

SBnstercst m GynKims x- + y- — 2x = € 00UMM pelreHneM

b depeHIaTbHOTO YPaBHEHUS x+yy' =1?

Oteer: IudpepeHuupyst ykazaHHYIO HESIBHO 3aJaHHYI0 (PyHKIUIO
x*+ y* — 2x = C, noay4aem paBencrBo:2x + 2yy' — 2 = 0, 1o ecTb
x+yy' =1

Ja, pynkuus x> + y* — 2x = € apJasieTcss 00IMM pelieHHeM
Aup¢epeHunaabHOI0 ypaBHEHHUs.

YK-2.V.1

11.

Haiinure obuue permenus nuddepeHIManbHbIX YpaBHEHUH,
npeAcTaBiIeHHBIX HUKe. HazoBuTe kakoe-nmubo mudpoBoe CpeacTBo,

KOTOPOC MOXKET OBITh IMPUMCHCHO IJId PCIICHUA JaHHOH 3a7a4M.
1

OrBer: ¥y =In|x| + C

OaHum U3 uMPpoBHIX CPeaCTB, KOTOPbIe MOTYT ObITh IPUMEHEHBI
JIA pemeﬂml ZIaHHOﬁ 3a21alm, OTHOCHUTCH
Wolfram Mathematica

2. y'=2
3 .

OrBer: ¥y =5In|x| +¢C
OxuuMm u3 undpoBbIX CPEIACTB, KOTOPbIE MOT'YT ObITH IPUMEHEHbI
JJISl pellieHus TaHHOH 3a1a91, OTHOCHUTCS

Wolfram Mathematica
1

3_ '!':r" =

3x

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




OtBer: y = ilnlxl +C

OxuuMm u3 un@poBbIX CPEICTB, KOTOPbIE MOTYT ObITh IPUMEHEHbI
JJIS pelleHusi TaHHOM 32/1a4M, OTHOCUTCSI

Wolfram Mathematica
7

OtBer: ¥ = 7In|x| + C

O}IHHM n3 III/I(I)])OBLIX CpeacTB, KOTOpPbIC MOI'YT 6]:ITI> NMPUMCEHEHBI
JJIsl pellleHus] JaHHOM 3a1a491l, OTHOCHTCSI

Wolfram Mathematica

5 y' =2
b .
OrBer: ¥y =3 In|x| +C
O}IHI/IM n3 IH/I(I)])OBI)IX CpeacTB, KOTOpPbIC MOI'YT 6bITb NMPUMCEHEHBI
JJIsl pellleHus1 JaAaHHOM 3a1a491i, OTHOCHTCSI
Wolfram Mathematica

6. y' =2
b .
OrBer: ¥y =9In|x| +C
O}IHI/IM n3 III/I(I)]I)OBI)IX CpeacTB, KOTOPbIC MOI'YT 6bITb NMPUMCEHEHBI
JJIsl pellleHus1 JaHHOM 3a1a491i, OTHOCHTCSI
Wolfram Mathematica
1. y=2
b .
OrBer: ¥y =12In|x| + C
O}IHI/IM n3 lll/l(l)pOBbIX CpeacTB, KOTOPbIC MOI'YT 6I)ITI) NMPUMCEHEHBI
AJIdA pelICHUA I[aHHOﬁ 3aJa4Y, OTHOCHUTCHA
Wolfram Mathematica
3
OrBer: ¥y =31In|x| + C
OaHum U3 uMdpoBLIX CPeacTB, KOTOPbIe MOTYT ObITh IPUMEHEHbI
AJIA PCIICHUA )]aHHOﬁ 3agavuu, OTHOCHUTCH
Wolfram Mathematica
¢ 17
3. Yy = ?
OtBer: ¥ = 17In|x| + C
OaHum U3 uMPpoBHIX CPeaCTB, KOTOPbIe MOTYT ObITh IPUMEHEHbI
JJIsl pelieHust TaHHOM 3a/1a491, OTHOCHUTCSI
Wolfram Mathematica
y 27

4, v' =

X

OrBer: ¥y =27In|x| + C

OxuuMm u3 undpoBbIX CPEIACTB, KOTOPbIe MOT'YT ObITH IPUMEHEHBI
JJISl pellieHus TaHHOH 3a1a491, OTHOCHUTCS
Wolfram Mathematica.

12.

Pemure 3amauy Komm npu HayanbHbix yenoBusix: Y(1)=2 , T.e. HaliauTe

yacTHbIE penieHus TuddepeHnanbHbIX ypaBHEHUH, IPeACTaBIEHHBIX
HUKE

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




Otger: ¥ =In|x| + 2
2. y' =2
Ce x

Oter: ¥ =5In|x| + 2
.1

OtBer: y = %lnlxl +2

7
4, y'=-
X

OtBer: ¥ = 7 In|x| + 2
5 y' =2
Ce x
Oter: ¥ = 3 In|x| + 2
3

6. v' ==
k4

Otger: ¥ = 9In|x| + 2
7.y =2
- x
OtBer: ¥ =121In|x| + 2
8. y' =2
- x

Otger: ¥ = 31In|x| + 2

17
9. ¥v' =—
4

OtBer: ¥ = 17In|x| + 2
27

OtBer: ¥ =27In|x| + 2

13.

Brinnmure HOMEDP IO KOTOPBIM PACIIOJIOKCH PAA, AJIA KOTOPOTO HE
BBITTIOJIHSACTCSI HeO6XO}]I/IMBII\/’I HpI/ISHaK CXO)]I/IMOCTI/I?
- nZ+3
1) Z:z: Ln2yy
- 2
2) Zn: L n3sa
-
o 21T
3) an 13,2 2

- ME+3
4) Yomi o

n¥+1

OTteer: 3)

VK-1.3.1

14.

Kakne npu3Haku vccieoBaHus Ha CXOJMMOCTb TIPUMEHSIOT IS
YHUCIOBBIX PA0B C MMOJOXUTCIbHBIMHA qIIeHaMu?
a) mpu3nak Jlamaméepa

b) mpasumo Jlomurans

¢) merox Kpamepa

VK-2.3.1




d) mpusnak Komu.

Ortser: a), d)

15.

Ecnu psim cXoauTcesi, TO 4TO MOKHO CKa3aTh 00 00IIEM YICHE ITOTO
psana?

OtBet: Ecin psii CX0QUTCS1, TO €r0 00U YiIeH 1i,, CTPeMHUTCH K
HYJI0, T.e. lim 1, = 0. ITo yTBep:KIeHUue Ha3bIBAeTCH

=g
He00X0AMMbIM NMPU3HAKOM CXOAMMOCTH psiia. B yacTtHocTH, eciin
001IMId YJIeH 1, He CTPEMUTCH K HYJI0, TO PS/I PACXOAUTCH.

VK-2.3.1

16.

Ecnu o6mmuit unen psiga i, He CTPEMHUTCS K HYJIIO, YTO MOYKHO
YTBEPXKIAaTh O CXOJIUMOCTH psiga?
OtBer: Ecin psii CX0QUTCS1, TO €r0 00U YieH 1i,, CTPeMHUTCH K
HYJII0, T.e. lim 1 = 0.3JT0 yTrBep:KIeHUEe HA3BIBACTCS

oo

HEe00X0IMMbIM NMPU3HAKOM CXOMMOCTH psijia. B yactHocTH, eciin
001IMIi YJIeH i, He CTPEMUTCS K HYJII0, TO PSiA PACXOAUTCS.

VK-2.V.1

17.

OOmuit uneH psiga 1, CTPEMHUTCS K HYIIO. JJOCTaTOYHO JIM 3TOTO ISt
TOTO, 4TOOBI YTBEPKJATh, YTO JAHHBIN PSA CXOAUTCS?

Otger: Ecan psig cxoaurcs, TO ero o01uii YieH i, CTPEMUTCH K
HYJI0, T.e. [im 1, = 0. ITO yrBep:KIeHue HA3bIBACTCH

7—on
He00XO0UMBbIM MPU3HAKOM CXOIMMOCTH Psi/ia, HO OHO He ABJISIETCS
JAOCTATOYHBIM /ISl TOT0, YTOOBI YTBEP:KAATh, UTO psia cxoautcs. T.e.
PSiA MOKeT ObITh KAK CXOASIIIIUMCS, TAK U PACXOASIIIMMCS.

VYK-1.B.2

18.

- -

oo 21
n=1g,2_»

UccnenoBath maHHBIN s HA CXOAUMOCTh. BriOepuTe MeTon

HUCCIeq0BaHMs U3 CIUCKA:

a) MHTerpanbHBIi MPU3HAK CXOMMOCTH
b) Heo0xoauMmpblii MpU3HAK CXOAMMOCTH
c) Ipusnak Kommm

d) Tlpusnak [lanambepa

OtBet: Psaj pacxoaurcsi, He BHINOJIHSAETCS HEOOXOMMBIN
npu3Hak — b)

VYK-1.B.2

19.

- [In—5)2
1. I/ICCJ'IC,Z[OBaTB CXOAUMOCTD psAaa Ele —:‘,
n (

[Gm+2)3"

OTBer: cxoaurcH

- [4n
2. HccnenoBaTh cXOMUMOCTS psifa 2y ———
TS (B2

OTBeT: cxoauTcH
- [1n
3. HccnenoBarbh CXOAUMOCTD PANA 20— -
n=1]
OTBeT: cxoauTcH

(4n—5

- [
4. HccnenoBaTbh CXOAUMOCTb Psfd 2e | ————
n=1" 120

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




OTBeT: pacxoaurcs

- [1n+3 4N
5. HccnenoBarh cXOMUMOCTb psiia o 1—;"“
n=1 e ae

i

OTBeT: cxoauTcs

20.

1) HccnemoBath CXOUMOCTD P 2,

=1 cnt

oo (1n—5
T L]

OtBet: cxoauTcst
2) Kakoii nmpusnak Bel ucnonb3oBain. O60CHYITE CBO# BBHIOOD.

b
Tn+l — =

OtBer: npuMennM npusHak Jlanamoepa. [ = lim

n—+oo LR 3
2\3<1, To psa cxoaurcs. [IpusHak cpaBHenus: U npusnak Kommu e
MO3BOJISAT OTBETUTH HA BONPOC 3aJaHMS.

, T.K.

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

21.

- I3
1) HccnenoBarh CXOAMMOCTb PAAA 2oe ) ————
n=1,

OTBeT: pacxoaurcs
2) Kakoii nmpusnak Ber ucronszoBann. OO0CHYiTE CBOM BBIOOD.

Otser: npumennm npuzHak Koum. [ = "/a, =4 ,1.K.4>1,To0 psin

CX0AUTCH. H606X0}II/IMbIﬁ NMPU3HAK, MIPU3HAKHA CPABHECHUS U

OIIK-1.B.1

22.

Janam0epa He MO3BOJISIIOT OTBETUTH HA BONPOC 32/ 1aHMSI.

(Im+3)4"

=1 (1n+4)5"

Tilo

1) HccnenoBarh CXOAUMOCTD PsAfa 2.

OTtBet: cxonurcs
2) Ha3soBwure kakoe-11u00 udpoBOE CPEACTBO, MPUMEHUMOE IS
pelieHus JaHHOM 3aaun. OO0CHYHTE BaIll BHIOOD.

OTtBerT:
K uudpoBbiM cpeacTtBaM, KOTOpbIe MOTYT ObITh NPUMEHEHbI IJIS
pelieHUs1 JaHHO# 3agaum oTHocutcst Wolfram Mathematica-
nporpaMMHoe olecrneueHue, BKJOYaWIIee OoablIOdE HaGoOp
MATEeMATHYECKNX (PYHKIOHUI B TOM YHCJIE CHCTEMY KOMIBITEPHOU
ajiredOpbl, OPUMEHTHPOBAHHYI0 HAa TOATOTOBKY HWHTEPAKTHBHBIX
AOKYMEHTOB C BHIYMCJICHUSIMH 1 BU3YAJIbHBIM CONPOBOKICHUEM.

VK-2.V.3
YK-1.¥.2
YK-2.V.1

23.

IlycTh 1aH 3HAKOYEPEMYIOMUNACS P L=y 1,. Ecmu pa,
COCTaBJICHHBIN U3 a0COIIOTHBIX BEJIUYHUH |Un|, CXOAUTCS, TO YTO MOKHO
CKazaTh O 3HaKouepeayrouemcs paae? Beibepure BepHbIil OTBET.

a) Psaxcxomurcs

b) Psx pacxomutcs

C) Psaa cxomurcst abCOTIOTHO

OrtBer: C)

OIIK-1.3.1

24.

Ecnu aGcomnroTHbIE BETMYUHBI YICHOB 3HAKOUEPEAYIOLIErocs paaa
=11, yOBIBAIOT M OOLIMH 4IEH PAa CTPEMUTCS K HYJIIO, TO YTO
MOYKHO CKa3aTh O CXOIUMOCTH psia? BeiOepuTte BepHBIi OTBET.

a) Psia cxoaurest

OIIK-1.3.1



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

b) Psx pacxomurcs
€) Psn cxomurcst aBCOIHOTHO

OtseT: a)

25.

Crenennsie psaabl. IHTepBal U pagnyc CXOIUMOCTH.

1. Haiitn 065aCTh CXOIUMOCTH Psijia

(=

Orger: (—1;1)

2. Haiitu pagmyc cXoIUMOCTH psifa

[=n

n=0

OtBer: R=0,5

3. Haiitu paguyc cxoauMoCTH psaa

[=n

n=0

OtBer: R=0,2

4. HaiitTi paanyc CXOAMMOCTH psaa
o (—1)"(3%)" 3 (3x)2 (—1)"(3x)"

n+1 2 3 n+1
n=0

1
OTBer: R = 3

5. O6nacThIO0 CXOUMOCTH pAjia

[=n

Z Colx—a)*=Cp+Ci(x—a)+ Cy(x—a)* +-+C (x—a)" ..
n=10
SABnsiercs unrepsai (2; 4). Haiiaure ero paguyc cXoaIuMoCTH.
OtBet: R=1

YK-1.¥.2
VK-2.3.1

26.

CreneHHOM psaa L= @, % " cXomuTcs B TOuKe Xo.UTO MOXKHO
YTBEPXKIaTh 00 aOCOTIOTHON CXOUMOCTH ITOTO Psifia B KAKIOH U3
TOuek X, Takux, urolx| < [x,|?

Ortger: Ecan crenennoii psag 2 -, @, " cXoquTcs B TOUYKe X0, TO, OH
a0COJIIOTHO CXOAUTCH B KAKIA0M TOUKeE X, IJIs1 KOTOPOil lxc| < |xg).
ITO0 yTBep:KAeHHEe HAa3bIBaeTCs TeopeMoi AdeJsl.

YK-1.3.2
OIIK-1.3.1

27.

1. Pasnoxuts MHOrounen f(x) = —x*—10x"—30x —31 Bpag
Teiinopa B OKPeCTHOCTH TOUKH ¥ = —2

OTtBerT:
flx) =—-3—2(x+2)—4(x+2)>— (x+2)°

2. Pasnoxurts Muorownen f(x) = —x? —2x*+ 5x—1 B pan

VK-1.V.2




Teiinopa B OKpeCTHOCTH TOUkH * = 1

Otser:
flx)=1—-2(x—1)—5(x—1)*—(x—1)?

3. Pasnoxurs MuHOTOWIeH f(x) = —2x% + 14x* —25x +12 B
psan Teisiopa B OKPECTHOCTH TOUKH ¥ = 2

OTtBer:
flx) =2+ 7(x—2)+ 2(x—2)%> — 2(x—2)3

4. Pa3noxuth MHorounes f(x) = —2x* — 2x~+7x + 13 Bpan
Teilsiopa B OKPECTHOCTH TOUKH ¥ = —1

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

5. Paznoxuts MHOrouned f(x) = —2x* —7x~—x +9 ppsax
Telinopa B OKPECTHOCTH TOYKH ¥ = —2

OTtBer:
flx) =—-1+3(x+2)+5(x+2)*—2(x+2)?

Bompocsr (3amaun) s 3aueta / qudd. 3auera npepcraBieHsl B Tabmuie 16.

Ta6mmma 16 — Boripocs! (3amaun) mis 3aueta / audd. 3adera

Kon
Ne /i Ilepeders BOmpocoB (3axa4) st 3auera / udd. 3auera MHIMKATOpA
1 YK-1.¥.2

IIpenen ¢pynkunu. Beranciaenue npeaesnos.

1. Bbraucnuts npeznen lim ———

x—roo X+ Ix—8

OTteer: 3
x" —4x—6
%= —Tx+3

[ S I )

2. Bprumcnuts mpenen lim

K—a

OTteer: 8/5

3. Bemuumcnuts npegen lim ———

= S T
W=+ 00 Sk X T L

OtBer: 3/2
4. Boruucauts npegen lim ——— o
Otser: - 5/7

5. Berancnuts npeaen lim ——

L N e R 1
x—+oo  SXT—Tx

OTBeT: 0€CKOHEYHOCTH

LT o, |
L& ToaTL

6. Beraucnuts npegen lim ———

=X

Ortger: -3/6 = -1/2

7. Beraucnouts npegen lim -

X—+ 00

-

(]

I P '
X FRTE

2x~+hbx—12

OTBeT: 0€CKOHEYHOCTH




8. Bpramcnuts npeaen lim ———

2 x~+2x—8

OtBet: 7/6
Ex +9x—4

9. Berumcnuts npegen lim ——

K— 00 x-—Tx+12

OtBer: 0eCKOHEYHOCTh
10. Boraucauts npezen lim ————

[T
X T L

OrBet: 8/5
Kakwue u3 npeacTaBiIeHHBIX HUXKE MTPEIEIIOB MOTYT OBITh VK-1.B.2
BBIYHCIICHBI METOJIOM JICJICHUS Ha OOJIBILYIO CTEIIEHb
[IEPEMEHHBIX ?
. 3x"—5x
a) lim=—
x—=0 x°+2x
b) lim————=
x—3 2K —/XTa
. 3x’-4x—4
c) lljlfl Ixl-3x-32
d) lim———
x—3 <X —oXK—3
1,2
. xT-Ix"-x+2
e) ll_l.l_,l Ixi-Tx+2
Otsert: a), C), €)
Kakas ¢yHK1IMs Ha3bIBaeTCsl HENIPEPBIBHOM B TOUKE Xo? OIIK-1.3.1
OtBet: @ynkuus f(X) Ha3pIBaeTCs HeNMpPepPbHIBHON B TOYKeE
X0, €CJIM OHA OIpe/ie/IeHA B HEKOTOPOil OKPECTHOCTH 3TOM
TOYKH Xo ¥ lim f(x) = f(x,)
XA
Uemy paBHa cymMMa KOHEYHOTO YHClia OECKOHEYHO MaJIbIX OIIK-1.3.1
GbyHKIHi?
OtBer: CyMMa KOHEYHOI0 YUCJIA 0ECKOHEYHO MaJIbIX
(pyHKmii — 310 PyHKIMA 0eCKOHEYHO MaJIasi
Teno aBukeTCs 10 3aKoHy S(t) = 5t° +1. Yemy pasua cxopocts | OIK-1.3.1
v(t) B MomeHT BpeMenu t =17? 3anummmre HOMep BEPHOTO OIK-1.V.1
OTBETA.
1) 6
2) 4
3) 10
4) 15
Otger: 4)
1) BsruuciuTe Npou3BOAHY0 QyHKIHMK ¥ = ¥~ + 4% YK-1.B.2
OIIK-1.V.1

OtBer: Zx + 47 In4d
2) Bepno nu yrBepkaenue: «[Ipon3BogHas CyMMBI IBYX
muddepeHnrpyemMbix GYHKIMH paBHA CYyMMeE




MMPOU3BOIHBIX ATUX PyHKIUI». OTBET apryMeHTUPYHITE.

OTBeT:
IIpaBuna nudgepeHupoBaHUA MOTYT ObITh 3aIIUCAHBI:

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)
. ( /= B o)) v T

v (x

®opmyJia Ne4 kak pa3 u o3HavaeT, uTo «IIpousBognas

CyMMbI ABYX au¢¢epeHunpyeMbIX (PyHKUMIA paBHA cCyMMe

NPOM3BOAHBIX ITHUX PYHKIMID).

1) BerunciuTe Npou3BOAHY0 GyHKIMK ¥ = ¥~ - 47

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

2) Bepno nu yrBepxkaenue: «I[Ipon3BogHas Npou3BeICHUS

IByX muddepeHpyeMbix GyHKINN paBHA POU3BEICHHIO

MIPOU3BOJIHBIX 3TUX (YHKIHI». OTBET apryMeHTHPYITE.

OTBeT: yTBep:KIeHHe HEBEPHO.
IIpaBuna nu¢gpepeHINPOBAHNSA MOTYT ObITH 3AIIMCAHBI:
1. (C-u(x))'=C-u'(x)

N

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

| f wlxlvlxl—ulx)vix

4. (22 =

w

a ..
v x

®opmyJa Ne3 —310 popmyia 1Jis1 BBIYUCIEHUSA
NPOM3BOHOH Npou3BeAeHHd ABYX JH(depeHUpyeMbIX
(pyHK1Uii, OHA HE COOTBETCTBYET NPUBEACHHOMY B
YTBEpP:KICHUH TEKCTY.

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

Haiinure popmyny ¢ ommoOkoi. ApryMeHTUpyiTe CBOM

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

2. (U(X)xv(x))'=u'(X)xVv'(x)
3. (UX)-v(X))'=u"(x)-+-V'(X)
. ( = B U 0 T

v (x

OtgBer: ommoka B popmyJie Ne3. Ilo npaBuiry
auddepeHuupoBaHus MPOU3BEIEHUS IBYX
nnddepeHupyeMbiX GYHKIUI TPOU3BOTHAS
NMPoOU3BeeHUs BbIUNCAseTcs o gopmy.ie:
(U(x)-v(x))"=u’(x)-v(x)+u(x)-v'(x)

OIIK-1.V.1




[IpaBuna quddepennupoanus. [IponsBoaHas CIOKHOMN
¢byHKIMN.
Samanue 1.
1) HaiimuTe nmpou3BoAHYIO (PYHKITH
y =5cos(7 +8x) + V7x—8

OTtBeT:
3

7 _3

—40sin(7 + 8x) + I[T*{ —8) ¢

2) HazoBute kakoe-1u00 mu¢ppoBOe CPEACTBO, IPUMEHUMOE
JUTsl peleHus qanHoi 3agaun. OO0CHYMTE Balll BBIOOD.

Oteer: K undpoBbIiM cpeacTBaM, KOTOPbIe MOI'YT ObITh
NPUMEHEHBI VISl pellleHUs JAHHOM 3a1a41 OTHOCUTCS
Wolfram Mathematica- nporpammnoe odecneuenue,
BKJIIOUYAOLIee 00JIb110i HA00p MaTeMaTHYeCKUX QyHKIUIM
B TOM YHCJIEeCHCTEMY KOMIILIOTEPHOM ajIredphbl,
OPUEHTHPOBAHHYIO HA MOATOTOBKY HHTEPAKTHBHBIX
AOKYMEHTOB € BbIYMCJIEHUSIMH U BU3YAJIbHBIM
CONPOBOKIEHUEM.

3anganue 2.

1) Haiiaute npou3BOHYIO (PYHKIIMU
v = 5cos(5+ 2x) #*In(5x— 2)
Ortser:

—10sin(5 + 2x) * In(5x— 2) + 5cos(5 + 2x) * >

Ex-2

2) HazoBute kakoe-mu6o nudpoBoe CpeacTBO, IPUMEHUMOE
JUI pelieHus JanHou 3agaun. OO0CHYHTe Ball BHIOOP.

OtBet: K ungpoBbiM cpeacrBam, KOTOpbie MOTYT ObITh
NpUMeHEHbI ISl pellleHUs TaHHOM 32124l OTHOCUTCS
Wolfram Mathematica- nporpammuoe o6ecneuenue,
BKJIIOUaOLIee 00J1b110i HA00P MaTeMaTH4YeCKUX (PyHKIMIA
B TOM YHCJIECHCTEMY KOMIIBIOTEPHOM aJIredpsl,
OPUEHTHPOBAHHYIO HA MOATOTOBKY HHTEPAKTHBHBIX
AOKYMEHTOB € BHIYMCJIEHUSIMH U BU3YaJIbHBIM
CONPOBOKIECHUEM.

3ananue 3.
1) Haiimute mpon3BoHYIO (GYHKIHH
_ —6tg(7 + 4x)
" In (7Tx— 4)
Orser:

—24 T

Tx—4

¢ In(7x—4) + 6tg(7 +4x) *

S
cos” (7T+4x

(In(7x— 4))?
2) HazoBute kakoe-mu6o mudpoBoe CpeacTBO, MPUMEHUMOE
JUISL pelIeHus JaHHo! 3agaun. OOOCHYHTe Ball BHIOOD.

OTtBet: K undpoBbiM cpeacTBam, KOTOpbie MOTYT ObITh
NPUMEeHEHbI ISl pellieHUsl TaHHO 3a1a4l OTHOCUTCS

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

Wolfram Mathematica- mporpammHuoe o0ecneuennue,
BKJIIOUYaOLIee 00JIb110i HA00p MaTeMaTHYeCKUX QyHKIUM
B TOM UYHCJIeCHCTeMY KOMIIbIOTEPHOM ajiredphl,
OPUEHTHPOBAHHYIO HA MOAT0OTOBKY HHTEPAKTHBHBIX
JOKYMEHTOB C BbIYMCJIEHUSIMHA U BU3YAJIbHBIM
CONPOBOKIEHHUEM.

3ananue 4.

1) Haiinure nmpon3BoHy0 QYHKIIUH
v =4/ 2 — 6sin(7 + 4x)
OTser:

1

2,/2 —6sin(7 + 4x)
2) HazoBure kakoe-1100 uppoBoe CpeaCcTBO, IPUMEHUMOE
JUIS peleHus JanHou 3aaadn. OO0CHYHTE Ball BEIOOP.

¢ (—24)cos(7 + 4x)

OtBer: K undpoBrIiM cpeacrBam, KOTOPbIe MOI'YT ObITH
NPUMEHEHbI IS PelIeHUs JaHHOM 321241 OTHOCUTCS
Wolfram Mathematica- mporpammHuoe odecneuenue,
BKJIOYamoLIee 00161101 HA00OP MaTeMaTHYeCKUX (PyHKIUi
B TOM YHCJIECHCTEMY KOMILIOTEPHOM aJIredpsl,
OPHEHTHPOBAHHYIO HA NMOATOTOBKY HHTEPAKTHBHBIX
JAOKYMEHTOB ¢ BLIYHCJIEHUSMH U BU3YAJIbHBIM
CONMPOBOKICHHUEM.

3ananue 5.

1) Haiiaute npou3BoIHYIO (PYHKIIMH
vy = 5cos(3 +4x) + log,(3x— 4)
Otser:

3
—20sin(3 +4x) +

(3x—4)In4
2) HazoBute kakoe-nmu60 nudpoBoe cpecTBO, MPUMEHIMOE
JUTsl peleHus JanHoi 3agaun. OO0CHYMTE Balll BBIOOD.

OrtBer: K undpoBbIM cpecTBam, KOTOpPbie MOTYT ObITh
NPUMEHEeHBI [IJIs1 PelIeHusi JaHHOM 321a4M OTHOCHTCS
Wolfram Mathematica- mporpammHuoe o0ecneuennue,
BKJIIOUYaOLIee 00JIb110i HA00P MaTeMaTHYeCKUX (QyHKIIUM
B TOM YHCJIe CHCTEMY KOMIILIOTEPHOM aJredopsl,
OPHEHTHPOBAHHYIO HA MOATOTOBKY HHTEPAKTHUBHBIX
AOKYMEHTOB € BbIYMCJIEHUSIMH U BU3YAJIbHBIM
CONPOBOKACHUEM.

10.

[TpoBepbTe SIBISETCS JIU BHIPAXKEHHE
1 .
- —# (—24)cos(7 + 4x)

2,/2—6Ein(T+4

NPOU3BOIHOM QyHKIMU ¥ = /2 — 6sin(7 + 4x) ? OTBeT
obocHyTe.

OTBeT: BhIpaxkeHue sIBJISIETCHA MPOU3BOIHOM 1 PyHKIMH,
4TO00BI 3TO 000CHOBATH MOKHO B3SITh POU3BOJAHYIO OT

v =4/2 — 6sin(7 + 4x) WM BLIYHCIATH HeoNpeaeJleHHbIH

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
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

HHTerpaji

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

11.

3anumuTe ypaBHEHHE KacaTelbHol K rpaduxy QyHKmun y=x3
-2

B €ro TOouke ¢ abcuuccoit Xo= 1

OtBer: y=3Xx-4

OIIK-1.V.1

12.

B kakoli Touke ypaBHEHHE KacaTeIbHOU K TpaduKy GpyHKIUN

y=x3-2

nMeet Bua y=3x-4

OtBer: Xo=1

3amaua MOXKeT ObITh pelieHa 1Byms ciocobamu. O6ocHyiiTe

oba criocoba permeHusl.

Otger: IlepBrblii c10co0 OCHOBAH HA ONpeAeICHNH

KacaTeJbHOH K rpauky pyHKIUN — 3TO 001Ias TOUKA

rpadpuka GQyHKUMH M NPSAMOM, SIBJIAIOLIEHCS KacaTeJbHOM,
oy — 3

T.e. Hy’KHO PellIMTh CUCTeMY YPaBHEHHU _}r ;"?31___24

IIpu BTOPOM cnioco0e penieHusi, HeOOX0AUMO CPABHUTDH

o0lIee ypaBHeHHe KacaTeJbHOH

y =y(xg) + ¥ (xg) (x— x5) my=3x-4

OIIK-1.B.1

13.

ITycts B TOuke (Xo, Yo) mepecekarores e kpusbie Y=F(X) u
y=g(x). O6e pynkumu y=f(X) 1 y=g(X) UMEIOT IPOU3BOIHBIC B
Touke (Xo, Yo). UeMy paBeH yroj Mexay KpUBbIMH?

OrtBer: Yriom ¢ mexxay kpubiMu Y=f(X) n y=g(X) B Touke
(X0, Yo) Ha3bIBaETCs YroJI MeKIY KacaTeJdbHbIMH K
NpPsSIMbIM, IPOBEIEeHHBIMH B TO4Ke (X0, Y0) U

_ gixgl-Fixg
fg(fp:l o 1+F (xg b5’ (xp

YK-1.3.2

14.

[TycTh mosioxkeHne TOYKU IpH €€ ABUKEHUU 3a1aETCS
dbynkueit S=S(t), rae t — BpeMs. Uemy paBHA CKOPOCTh
TOYKH? BBIMUIIINTE HOMEpP BEPHOTO YTBEPKICHHUS.

a) CkopocTh TOYKH PaBHA NMPOU3BOAHOI pyHKIMM S(t)

a) CKOpOCTb TOYKH paBHa BTOPOH MPOU3BOTHOMN (pyHKINU

S(0)

b) Cxopocts TOukH paBHa quddepernmany yakmuu S(t)

OrBer: a)

OIIK-1.3.1

15.

[Mycte ¢pynkuus y = f(x) 3agana Ha untepsaie (a, b). Hazoure
ycioBue yosiBanus GpyHkiuu y = f(x) Ha unreppaie (a, b).
Orteer: Eciin npousBoanas pyukuun y = f(X)
OTpHIATEIbHA JUIA BCEX X M3 MHTepBaJa (a, b), To
GyHkuus yoObiBaeT Ha ITOM HHTEpBaJIe.

YK-1.3.2




16.

[Tycts Gyuknus y = f(X) 3agana Ha untepsaie (a, b). HazoBure
YCJIOBHE BBIMYKJIOCTH BBEpX (PpyHKIMHU y = f(X) Ha HHTEpBaje
(a, b).

OrBer: Eciin BTropasi npousBoaHasi pynkuuu y = f(X)
OTpHIATEILHA I BCEX X M3 MHTepBaJa (a, b), To
(YHKIHsI BBINYKJIA BBEPX HA 3TOM HHTEPBAJIe.

YK-1.3.2

17.

[Tycts Gpynkuus y = f(x) 3agana Ha untepsaie (a, b). HazoBure
YCJIOBHE BOTHYTOCTH (BBITTYKJIOCTH BHU3) GyHKIMH Yy = f(X) Ha
unrtepsaie (a, b).

Orser: Eciin BTopas npousBoaHasi pyukuuu y = f(X)
MOJIOKHTEJILHA U1 BCeX X M3 HHTepBaJa (a, b), o
(GyHKuMs BOrHyTa (BHITYKJIA BHI3) HA ITOM HHTEpBaJe.

VK-1.3.2

18.

[Tycts muddepennupyemas pynkuus y = f(x) 3amana Ha
untepane  (a, b).

M3BecTHO, UTO B TOUKE Xo HAa HHTEpBaie (4, b) mpousBoaHas
¢bynkuun y = f(x) paBHa Hymo. Kakux 1aHHBIX HE XBaTaer,
YTOOBI YTBEPKAATh, UYTO B 3TOM TOUKE (PYHKIIHS UMEET
MaKCHUMyM?

OtBer: B Toukax 3kcTpeMyMa Ha HHTepBaJe (3, b)
npousBoaHas GpyHkuuu y = f(X) paBHa HyJ110 (He00OXoaAMMoOe
ycJoBHe). ITa TOYKA MOKeT ObITh TOUYKOH MAKCUMYyMa,
MHHHMYMA WIH neperuda rpapuka ¢pynkuuu. s Toro,
4TO0bI B TOUKeE ObLJI MAKCUMYM, IPOU3BOAHASA (PYHKIHH
M0JIZKHA MEHSITh 3HAK € MJII0CA HA MUHYC.

VYK-2.B.2

19.

Kaxkas npsimast TuHUS Ha3bIBa€TCSl aCUMIITOTON rpaduka
byuknuu y=f(x)?

OtBer: [IpsimMast TMHUS M HA3bIBAETCH ACUMIITOTOM
rpa¢puka ¢pynxuun y=f(x), ecin paccrossaue d or Touku M,
Jexallei Ha 3ToM rpadguke, 10 NPAMOl M CTPEMHUTCH K
HYJII0 [P HEOTPAHUYEHHOM yIAJICeHUH ITOH TOYKH IO
rpauKy OoT Ha4aja KOOPAUHAT B 0€CKOHEYHOCTh.

YK-1.3.2

20.

BepHo 11, 4TO BBIpaXkeHue
5, 2 2
—xT—=x"+=
4 3 5
SBnsercs pemenneM | (5x° — 2x= + v x*)dx ? OTBer
obocwnyiite. [IpuBeauTe nqBa criocoba pemeHusl.
OTBer: BbIpakeHHe
5
5 2
5.4 _2,3
4 3

J (5x% — 2x* + \.-"F]ldx

i =
toxt+ 5 siBJIsieTCS peleHreM

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

5x°— 227 +x)dx="x*——-x* +-x2+C
J E ) 5:' 4~ 37 's

5 2 Z = o
T.e. Ix“ - Exg +-xZ +5 -2T0 0O U3 pewennii npu C=5.

Bropoii BapuaHT Peme}mﬂ: B3ATh NPOU3BOJAHYIO OT

5 2
St 2,3

2 -
A JX tox T+ 5, IPOM3BO/IHASI PaBHA

OIIK-1.B.1




MoIMHTErpaabHoii pynxkuun 5x° — 2x* + Vx® | 3naunt

BbIpajKeHHe
:
%x“ — %xg + E x2 +5 sIBJISIeTCS pellieHneM MHTerpasa.
21. 1. Bpluucnuth HeonpeaeaEHHbIN HHTETpaL: YK-1.¥.2
- YK-2.V.1
J (5x% —2x% 4+ x¥)dx
OrtBer:
5 2 2 3
—xt—=x*+-xa4+C
& 3 5
2. BwruuciauThs HeonpeneaEHHBIN HHTETPAT:
J (Vx?+3x° — 5 —)dx
Vs
Orser:
35 3 L
-2+ —x*— 20+ C
5 <
3. BbluncauTh HeompeeEHHbINA HHTErpall:
M x 24 \,‘."E ;
J (—=)dx
|
Orser:
38 61
—x3i+_—x6+C
8 7
4. BpIUUCTUTH HEONpPEAEIEHHBIM HHTETpa:
P Y
x°—Vx
|
-x- =
Ortser:
5
0,52 +0,8x ++C
5. BbruncnouTs HeonpeenEHHbIN UHTErpal:
J cos(4x — 7)dx
Orser:
1 .
—sin(4x—7)+C
4
22. MeTo bl UHTErPUPOBAHNUS: METOJT BHECEHUS MO 3HAK VK-2.B.2
muddepeHnrana 1 METoJ1 3aMEHbI IEPEMEHHON VK-1.¥.2

UHTETPUPOBAHUS.
1. BeiOepure METOJ MHTETPUPOBAHUS U BEIYUCIUTE HHTETPA.
VYKaxute Kakoi METOJ HHTETPUPOBAHMS IPUMEHSIIN:

J“ 2xdx

V243
OTtBerT:




24yx*+34+C
MoaxeT ObITH IPUMEHEH KAK MeTO0/l BHECEHHS IOl 3HAK
Au(ppepeHnnana TaK U MeTO/ 3aMeHbI IlepeMeHH O
HHTErPUPOBAHMNSA.

2. Bribepurte MeTO MHTETPUPOBAHUS M BHIUUCINTE HHTETPAIL.

VkaxnTe Kakou MCTOJ UHTCTPHUPOBAHHUA IIPUMCHSIIN:

M dxdx
J x*4+1
OTtBeT:
2arctg(x®)+ C
MoaxeT ObITH IPUMEHEH KaK MeTO0/l BHECEHHS IO/ 3HAK

Au(ppepeHnnana TaK U MeTOJ 3aMeHbI IlepeMeHH O
HHTErPHPOBAHUS.

3. Bribepurte MeTO MHTETPUPOBAHUS M BEIYMCIINTE HHTETPAIL.
YKaxXuTe Kakoi METOJ UHTETPUPOBAHUS IPUMEHSIIN .

J xsin(x* + 3)dx
Ortser:

1 .
—;cﬂs[x“ +3)+cC

=

MoaxeT ObITH IPUMEHEH METO/l 3aMeHbI IepeMeHHOM
HHTErPUPOBAHUS.

4. Bpibepute METOA HHTETPUPOBAHUS U BHIUUCINUTE UHTETpaJl.
VYKaxxute Kakoi METOJ HHTETPUPOBAHUS IPUMEHSIIN:

dx
J Vxcos?(Vx)
OTtBeT:
2tg(yx)+C
Mo:keT ObITH IPUMEHEH METO 3aMeHbI epeMeHHOi
HHTErpUPOBAHUS.

5. BriOepute MeTO MHTETPUPOBAHUS U BBIYUCIUTE HHTETpaJl.
VKkaxute Kakoi METOJ UHTETPUPOBAHUS IPUMEHSIIIN:
OTtBeT:

[ dx
v
—2ln|4 — x| + €

Mo:xer OBITH IPUMEHEH METO/I 3aMEHbI IlepeMeHHOM
HHTErpUPOBaHUS.

23.

Samanue 1.

1) BbluuciuTh, NPUMEHHB METOJ HHTETPUPOBAHUS IO
YacTsIM:

VK-2.V.1
YK-2.¥.3




J X ¥ cosxdx

OtBer: x¥sinx + cosx +C
2) HazoBute kakoe-nmu00 1udpoBoe CpeacTBO, MPUMEHHMOE
JUIS peleHus JaHHou 3aaaun. OO0CcHyHTe BaIl BHIOOP.

OTser:
K nuudpoBbiM cpeacTBaM, KOTOpble MOIYT ObITh
NpUMeHeHbl JUIA PpelleHHus] JaHHOW 3aJa4yd OTHOCHTCS
Wolfram Mathematica- nporpamMmuoe o0ecnedeHue,
BKJIIOYAIOIIee 00JbII0OH HA00P MaTeMaTUYeCKHX (PyHKIIMIA
B TOM 4YHCJIEe CHCTeMY KOMNBIOTEPHOH airedpsl,
OPMEHTHPOBAHHYI0 HA TMOATOTOBKY HHTEPAKTHBHBIX
JOKYMEHTOB ¢  BBIYHCJIEHUSIMH W  BH3YAJIbHBIM
COTNPOBOKIEHUEM.

3agaHue 2.
1) BbraucianTh, MPUMEHUB METOI HHTETPUPOBAHHUS 110
gactam: | (x + 1)e“dx

Orser: (x +1)e* — e+ C
2) HazoBute kakoe-nmu60 mudpoBoe CPeaCTBO, MPUMEHUMOE
JUI pelieHus JaHHou 3aaauu. O60ocHyWTe Balll BHIOOP.

OrtBer:
K uumdpoBpiM cpeacTrBaM, KOTOpPbie MOIYT OBITh
NpUMEHEeHbI JIJIsl pPellleHus] JaHHOW 3a1aYH OTHOCHUTCS
Wolfram Mathematica- mnporpammnoe obGecnedyenue,
BKJIIOYalOIIee 00/1bII0IH HA00p MaTeMaTHYeCKUX QyHKUMTA
B TOM 4HCJIEe CHCTeMY KOMIBIOTEPHOH  ajiredpsl,
OPHEHTHPOBAHHYI0 HAa TMOJATOTOBKY HWHTEPAKTHBHBIX
AOKYMEHTOB €  BBIYHCJIEHUSIMH W  BH3YAJIbHBIM
CONMPOBOKIEHUEM.
3aganue 3.

1) BeraucnuTh, NpUMEHUB METO UHTETPUPOBAHUS 10 YACTSIM:
J xilnxdx

OtBer: 0,5x% (Inx—0,5) + C
2) HazoBute kakoe-mub0 nuppoBoe CpeaCTBO, MPUMEHHMOE
JUIS peleHus JaHHou 3aaaun. O60cHyHTe BaIll BHIOOP.

OtBet:
K nuudpoBbiM cpeacrtBaM, KOTOpble MOIYT ObITh
NPUMCHCHBI IJId PCHICHUSA HaHHOﬁ 3aJa9Y1 OTHOCHUTCHA
Wolfram Mathematica- mnporpamMmHoe obecrneueHue,
BKJIIOUYamoiee 00Jb1I0I HA00p MaTeMaTU4YecKuX GyHKIuUit
B TOM  YHCJIECHCTEMY KOMIBIOTEPHOIl  ajredpsl,
OPUCHTHPOBAHHYIO Ha MNOAT0OTOBKRY HHTCPAKTUBHbBIX
AOKYMEHTOB ¢  BBIYHCJIEHUSIMH W  BH3YAJIbHBIM
CONPOBOKIEHUEM.
3aganue 4.

1) BeryncinuTh, NPUMEHHUB METOJ HHTEIPUPOBAHUS 110 YACTSM:

s -
XT = SNxax



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

OtBer:—x’cosx + 2xsinx + 2cosx+ C
2) HazoBute kakoe-mu6o mupoBoe CpeACTBO, MPUMEHHMOE
JUIS peleHus JaHHou 3aaaun. O60CHyWTe Ball BBIOOP.
OTtBer:
K uudpoBbiM cpeacTBaM, KOTOPbie MOTYT ObITh
NpPUMeHEeHbI JJIs1 pelleHusl JaHHOH 321a4d OTHOCHTCS
Wolfram Mathematica- nporpamMHoe odecnedenue,
BKJII0UYaoIIee 00J1b1I0I HA00OP MaTeMaTHYeCKUX (PYHKIIH
B TOM YHCJIe CHCTEMY KOMIbIOTEPHOM aJredopsl,
OPHEHTHPOBAHHYIO HA MOJAT0TOBKY HHTEPAKTHBHBIX
AOKYMEHTOB C BHIYHMCJIEHUSAMH U BU3YAJIbHBIM
CONPOBOKIECHUEM.

24.

3aganue 1.

1) BbruuciuTe ONpeaeICHHBIN HHTETPA:

-

J dax

0

OtBet: 2
2) Ha3zoBute kakoe-m1u00 nuppoBOe CPEACTBO, MPUMEHUMOE
JUTS peleHus qanHoi 3agaun. OO0oCHYMTe Ball BBIOOD.

OrtBer:

K uumdpoBeiM cpeacrBaM, KOTOpPbie MOIYT OBITh
NpUMeHeHbl ISl pellleHusl JaHHOW 3a7a4YuM OTHOCHTCHA
Wolfram Mathematica- mnporpammuoe oGecneuyeHue,
BKJIIOYaONIee 00/1bII0H HA00OP MaTeMaTHYeCKUX (PyHKIMI
B TOM 4YHCJIe CHCTEMY KOMIBIOTEPHOH ajredpsl,
OPMEHTHMPOBAHHYI) HAa TMOATOTOBKY HHTEPAKTHBHBIX
AOKYMEHTOB €  BBIYMCJICHHSIMH M  BH3YaJbHbIM
CONPOBOKIEHUEM.

3amanue 2.

1) BeiuuciuTe onpeaeaeHHbIN HHTETPa:

1

J 2dx

0

OtBet: 2
2) HazoBute kakoe-mu00 nu(HpPoOBOE CPEACTBO, MPUMEHUMOE
JUIS pelieHus JaHHou 3agaun. O60cHyHTe BaIll BBIOOP.

OTtBer:
K nuumdpoBsiM cpeacrtBaM, KOTOpPble MOIYT ObITh
NpPUMEHEeHbl ISl PpelleHusl JAHHOW 3aJa4u OTHOCHUTCH
Wolfram Mathematica- mnporpamMmHuoe o0ecnedeHue,
BKJIIOYawoniee 00Jb110ii HA00P MaTeMaTH4YeCKUX (PyHKUMH

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
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B TOM 4HCJIe CHCTeMY KOMIBIOTEPHOH ajaredpsl,
OPMEHTHMPOBAHHYI0 HA TMOATOTOBKY HHTEPAKTUBHBIX
JOKYMEHTOB ¢  BBIYMCJIEHHUSIMH M  BH3YaJbHbIM
CONPOBOK/IEHUEM.

3amanue 3.

1) BbluncIUTE ONPEICICHHBIA HHTETPA:

3

J xdx

-5

OrBer: 9/2-4/2=5/2
2) HazoBuTe kakoe-1m60 nuppoBoe CpeaCcTBO, IPUMEHUMOEC
JUTS peleHus qanHoi 3agaun. OO0oCHYMTe Ball BHIOOD.

OTtBeT:

K uumdpoBbiM cpeacrBaM, KOTOpble MOryT OBbITh
NpUMeHeHbl VISl pellleHusl JaHHOW 3aJa4Yd OTHOCHTCH
Wolfram Mathematica- mnporpammnoe obGecnedyenue,
BKJIIOUYaOIIee 00JIbII0I HAOOP MaTeMaTUYeCKUX (PYHKIMH
B TOM 4YHCJIe CHCTeMY KOMIBLIOTEPHOH aJjredpsl,
OPHMEHTHMPOBAHHYK) HA TMOATOTOBKY HHTEPAKTHBHBIX
AOKYMEHTOB €  BBIYHCJEHUSIMH W  BHU3YaJbHBIM
CONPOBOKIECHUEM.

3ananue 4.

1) BbrlunciuTe ONpeaeICHHBIA HHTETPAT:

0

J x 3 ﬂ.l.-'l.'

-1

Otreer: 0-1/4=-1/4
2) HazoBute kakoe-m1u00 nudpoBoe CPeaCTBO, MPUMEHUMOE
JUIS pelieHus JaHHou 3aaaun. O60cHyHTe Ball BHIOOP.

OTger:

K uudpoBsiM cpeacrBamM, KOTOpble MOIYT ObITh
NPUMEHEHbl IS PelIeHUus JAHHOH 3aJa4YM OTHOCUTCS
Wolfram Mathematica- mnporpammnuoe obecnedyeHue,
BKJIIOYaOIIee 00JbIIOH HA0OOP MaTeMATHYeCKUX (PYyHKIMH
B TOM 4YHCJe CHCTEeMY KOMIIBIOTEPHOH  aJiredpsl,
OPUHEHTHPOBAHHYI0) HAa MOATOTOBKY HHTEPAKTHBHBIX
AOKYMEHTOB ¢  BBIYMCJIEHUSIMH M  BU3YaJIbHBIM
CONPOBOXKICHHEM.

3amanue 5.
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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

1) BbluncCINTE ONPEICICHHBIA HHTETPAT:

1

[ean

-1

OtBer: e-e!l
2) Ha3zoBute kakoe-m1u00 nu(HpPOBOE CPEACTBO, MPUMEHUMOE
JUTS peleHus qanHoi 3agaun. OO0CHYITE Ball BBIOOD.

OTtBeT:

K uudpoBbiM cpeacrBaM, KOTOpPbie MOIYT OBbITh
NpUMeHeHbl ISl pelleHusl JAaHHOW 3aJa4d OTHOCHUTCS
Wolfram Mathematica- mnporpammnoe obecnedyenue,
BKJIIOUYalOIIee 00JIbII0I HAOOP MaTeMaTUYeCKUX (PYHKIMH
B TOM 4HCJIe CHCTeMY KOMIBLIOTEPHOH aJjredpsl,
OPHMEHTHMPOBAHHYK) HAa TMOATOTOBKY HHTEPAKTHBHBIX
AOKYMEHTOB ¢  BBIYHCJIEHUSIMH W  BH3YAJIbHbIM
CONPOBOKIEHUEM.

[lepeuenr TeM [ KypCOBOTO IMPOEKTUPOBAHUS/BBIIONHEHUS KYpCOBOW pabOTHI
MpeICTaBICHBI B Tabmuie 17.
Tabnuna 17 — Ilepeyens TeM Juist KypcOBOTO MPOEKTUPOBAHMSI/BBITIOIHEHUS KYPCOBOM pabOTHI

[TprMepHBIii TepeueHb TeM sl KypCOBOTO MTPOEKTUPOBAHUS/BBINIOIHEHUS

Ne n/nn .
KypCOBOH paboThI
Y4eOHBIM MJIaHOM HE IPEYCMOTPEHO
BOHpOCBI AJi1 IMPOBEACHHUA HpOMe)KYTO‘-IHOI\/JI arreécralliu B BHAC TCCTUPOBAHUA

npecTaBiIeHbl B Tabnuie 18.

Tabnuua 18 — [IpumepHbIii epeueHb BOIIPOCOB Il TECTOB

Ne
Kon
o/ IIpuMepHBIii TIepedeHb BOIPOCOB ISl TECTOB WHJHUKATOP
0 a
TunoBoi BapuaHT TECTOB
1 cemectp
1. | Beuucnure 1) 1 YK-1.3.2
npeen 2) 3 YK-2.V.1
" 3x*+2x—7 3) 15
s 2x7 — 5x + 1 4) -7
OTtBer: 3)
(uactpykuus: [IpounTaiite TEKCT, BEIOEPUTE
IIPaBWIbHBII OTBET U 3alMILNTE apIyMEHTHI,
000CHOBBIBAIONIE BHIOOP OTBETA)
2. | Toukoii pa3psiBa 1) 6 YK-1.V.2
byHKIIHH 2) 2

3) 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

x—3
V=
T (x4 3)Inx

SABJIACTCA TOUKA

4) 4

OTtBert: 3)

(uHCcTpyKIWMs: [IpounTaiiTe TeKCT, BRIOGpHUTE
MIPABWIBHBIN OTBET M 3aIMIIUTE apTyMEHTBI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)

[MpousBognas ynkimu | 1) 2x - 4% Ind YK-2.V.1
y=x% 4% 2) 2x-4*71
paBHa 3) x-4%(2+ x)
4) x-4%(2 + xln4)
OTtBert: 4)
(maCTpYyKIWHS: [IpounTaiiTe TEKCT, BEIOSPUTE
MIPaBWJIbHBIN OTBET U 3alUILINTE apTyMEHTHI,
000CHOBBIBAIONINE BHIOOP OTBETA)
Abcicca skctpemyma | 1) 8 VK-1.¥.2
(I)YHKHI/H/I 2) 0,5
y=8-—x"+x 3 1
paBHa 4) -0,5
OtBert: 2)
(maCTpyKIMS: [IpounTaiite TeKCT, BHIOEPUTE
MIPaBWJIbHBIN OTBET U 3aMHILINTE apTyMEHTHI,
000CHOBBIBAIOLINE BHIOOP OTBETA)
[pu kakux 3HadeHusx | 1) 8 VK-1.¥.2
aprymeHTa (yHKIHS 2) 05
uMeeT 3) 1
IKCTPEMYM 4) -05
y=2x> —-1,5x+5 | OrBer:2)4)
(ITpounTaiiTe TEKCT, BIOEPUTE MPABUIIbHBIE
BapUaHTHl OTBETA U 3aIUILIUTE apTyMEHTHI,
00OCHOBBIBAIOLINE BHIOOP OTBETOB)
Bbranciure nuterpan | 1) — 1 4 VK-1.Y.2
r IiI".'I' arct gx
J (1 4+ x%arctg®x 2) ]ulm‘ft‘g:{l tC
3) — i, T
nrctg-x
1
4) oot gx N
OtBer: 1)
(uacTpykuus: [Ipounraiite TekcT, BeIOEpUTE
TIPABUJIHHBIN OTBET W 3AIHIIUTE apTyMEHTEI,
000CHOBBIBAIOIINE BEIOOP OTBETA)
Boruncnure 1) 0,5 (3-8x)05(-8) VK-2.V.1
MIPOU3BOIHYIO 2) 0,5 (3-8x)°5 (8) VK-1.¥.2
byHKIIUA
y=(3-8x)%° 3) 0,8 (3-8x)°° (-8)

4) -4 (3-8x)0°
Otger: 1) 4)
[IpounTaiite TEKCT, BEIOEPUTE MPABHIbHBIC

BAapHWaHThI OTBETA U 3AIIMIINTC apryMCHTEI,




000CHOBBIBAIOIINE BBIOOP OTBETOB

Brrauciure
MIPOU3BOAHYIO BTOPOTO

nopsiika QyHKIHH
-.II, - EEL_J.

1) v =251

2) y=e

3) y = SEE.'{—l

4) 25

OTtBer: 3)

(uaCcTpykums: [IpounTtaiite TeKCT, BIOEpUTE
IPaBUJIbHBIN OTBET U 3alMILINTE APIYMEHTHI,
000CHOBBIBAIONINE BHIOOP OTBETA)

VK-2.V.1

OOGpartHoii pyHKIHEH
10 OTHOIIICHHUIO K
byHKIIUN

v = &% gpusercd
byHKIISA

1) v =x*
1

2) v==

3) y=Inx

4) y=e

OTtBer: 3)

(uacTpyKIws: [IpounTtaiiTe TeKCT, BRIOGpHUTE

NIPABWIBLHBIA OTBET U 3aIUIIUTE apTyMEHTHI,

000CHOBBIBAIOIIINE BHIOOP OTBETA)

OIIK-1.V.1

10.

[IepBas npousBoHas
(YHKLUHU MOKa3bIBACT:

1) ckopocTh U3MeHeHHs] PYHKIHH

2) wuampaieHue GyHKIIUN

3) npwupaiieHue GyHKIHHA

4) npupaiieHne apryMeHTa QyHKIum
OtBet: 1)

(uacTpykuus: [IpounTaiite TEKCT, BEIOEPUTE
NPaBUIbHBIM OTBET M 3alUIINTE apIyMEHTHI,
000CHOBBIBAIOIINE BHIOOP OTBETA)

OIIK-1.3.1
OIIK-1.V.1

11.

Huddepennunan
(GyHKIIMYM paBeH

1) oTHOIICHHIO IpUpaIIeHUsT YHKIIHH K
MPUPAIICHUIO apryMEHTa

2) TPOM3BEICHUIO NpHpanieHus GYHKINU Ha
NpUpaIIeHHe apryMeHTa

3) mpou3BeIeHHIO MPON3BOIHOI HA
npUpanieHne apryMeHTa

4) TpHpanIeHHIO apryMeHTa

OTtBet: 3)

(uuctpykuus: [IpounTaiiTe TEKCT, BBIOSPUTE

MPaBUWIBHBIN OTBET M 3aIHIITUTE APTYMEHTHI,

000CHOBBIBAIOIINE BEIOOP OTBETA)

OIIK-1.3.1

12.

Brraucnure yncio
TOYEK pa3phiBa

byHKIIUA
x+ 2

re (x4 3)%(x*—4)?

1) 1

2) 2

3) 3

4) 0

OrtBer: 3)

(uaCcTpyKkums: [IpounTtaiiTe TEKCT, BEIOEPUTE
MPaBWIbHBIN OTBET U 3aIIMIINTE APTYMEHTHI,
000CHOBBIBAIOIIHNE BHIOOP OTBETA)

YK-1.¥.2
VK-2.V.1

13.

Brrunciure
npenen
 sin®3x
lim =
0yl

1) 0
2) 9
3) 3
4) 1
OTtBer: 2)

VK-1.3.1
OIIK-1.V.1




14.| YpaBHeHue 1) y=2x+ 4 OIIK-1.V.1
KacarelIbHOM K 2) y=4x+3
rpaduky GyHKIHH 3) y=2x—5
y=x%-2 4) y=3x—4
B €r0 TOYKE C OTtBert: 4)
abcuuccon (maCTpyKIMS: [IpounTaiite TEKCT, BHIOEpHUTE
Xo= 1 umeeT BUA MPaBWIbHBIN OTBET U 3aIIMILINTE APTYMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
15.| Beruucnure 3HauCHUE 1) 0 YK-1.¥.2
IIPOM3BOIHOM BTOpOro | 2) -1
nopsiaka GyHKIun 3) 3
y = sin2x + 4x 4) -4
B TOYKE ¥ = : Ortger: 4)
N (uactpykuus: [IpounTtaiite TEKCT, BEIOEPUTE
MIPABUJIBHBIN OTBET U 3aIHIIUTE apTyMEHTEI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
16.| MHOXeCTBO 1) —Zxsin3x —>cos3x+C OIIK-1.V.1
nepBOOOpPa3HBIX s 1
byrKIT 2) 3xsin3x + _cos3x +C
f(x) = —xcos(3x) 3) 3151’:131—%6053;( +C
MMECT BUA 4) 3xsin3x + 9cos3x+ C
OtBeTt: 1) -
(maCTpyKIWMS: [IpounTaiite TeKCT, BHIOEPUTE
MIPaBWJIbHBIN OTBET U 3aMUILINUTE apTyMEHTHI,
000CHOBBIBAIOLINE BHIOOP OTBETA)
17.| Ecnu K ompeieiecHHOMY 1) v|“f*- . VK-2.V.1
UHTETpay T
64 ; . rB4 tdt
J ,_Lg,_ 2) © "|1 t+1
1 VET X ~2 dt
MIPUMCHHTH 3) e
MOJICTAHOBKY :
x = t° T0 OH mpUMET 4) 6/ e
’ 1ot 4ee
BUJ
Otgert: 4)
(uactpykuus: [IpounTaiite TEKCT, BEIOEPUTE
MIPABWJIBHBIN OTBET U 3aHIINUTE apTyMEHTBI,
000CHOBBIBAIOIINE BBIOOP OTBETA)
18.| Teno nBUXETCS 1O 1) 6 OIIK-1.3.1
3aKOHY 2) 4 OIIK-1.V.1
S(t)=5t*+1, Torna 3) 10
CKOpOCTh B MOMEHT 4) 15
BpemeHu t=1 paBHa Ortser: 4)
(uactpykuus: [IpounTaiite TEKCT, BEIOEPUTE
MIPaBWJIbHBIN OTBET U 3aHIIUTE apTyMEHTHI,
000CHOBBIBAIONIE BHIOOP OTBETA)
19.| 3anummure OIIK-1.3.1
IIOCJIEN0BATEILHOCTD OIIK-1.V.1

JIEUCTBUU NTPH
pELICHUH 3a/1a4H:

A) mojacTaBUTh 3HaUEHUE BpeMeHu t=S5uac B
ypaBHEHHUE TTePEMEIICHUS




Teno nBuxkercs no
3aKOHY
S()=5t3+1(m/c), aT0OBI
BBIYHCIIUTH CKOPOCTh B
MOMEHT BpEMEHU

t=5 uac HyxHO

b) BbIpazuth Bpems B CeKyHax

B) pa3nenuth nepemerienye Ha BpeMs

I') B3sTh MPOU3BOAHYIO OT NIEPEMELICHUS
J1) moacTaBUTh B ypaBHEHHUE MPOU3BOIHOM
3HA4YECHHE BPEMEHU

OTBeT:

BB/l nnu I'BJ1

(mHCTpyKIWMS: [TpounTaiiTe TEKCT U YCTAaHOBUTE
IIOCJICAOBATEIILHOCTD. 3aIIUIINTE
COOTBETCTBYIOIIYIO IMOCIEA0BATEIIBHOCTh OYKB
CJIEBA HAIIPABO)

20.| Ykaxute QyHKIHH, 1) Xu sinx YK-2.3.1
KOTOPBIC SBIISTFOTCS 2) X utg2x
OKBUBAJICHTHBIMH NIpU | 3) X 1 COS2X
x—+0 4) Xwusin2x
OtBeT: 1)
(uncTpykuus: [Ipounraiite TekcT, BbIOEpUTE
IPaBUIBHBIA OTBET M 3aIUIINTE apTyMEHTHI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
21.| Kakoe u3 Hike 1) oTHOmIEHNE TpUpalIeHnst GYHKIUN K YK-2.3.1
HEePEYHCIEHHBIX IPUPALLECHHUIO apTyMEHTa
IIPEIIOKEHU N 2) otHOWIEHHS (DYHKIMH K TPUPAILCHHUIO
ornpenenser apryMeHTa
IIPOU3BOHYIO 3) oTHomIEHKE TIpeena QYHKIUU K apTyMEHTY
¢byHKLuu (Korna 4) mpees1 OTHOIIEHHUSI IPHPaIIeHUsT GYHKIUH
npUpanieHne K NPUPALIEHHIO APTYMEHTAa
aprymeHTa ctpeMutcs K | OTBer: 4)
HYJ10)? (uacTpykuus: [IpounTaiite TEKCT, BEIOEPUTE
NPaBUIbHBIM OTBET M 3alUIINTE apIyMEHTHI,
000CHOBBIBAIONINE BHIOOP OTBETA)
2 cemecTp
1. | IMonHei 1) 2x*ydx + 3x*y dy VK-1.V.2
g depeHman 2) 3x*y?dx+ 2x°ydy
GyHKIIN 3) 3x ydx + 2xydy
z=x%y? 4) 2x*yidx + 3x ydy
paBcH OTtBer: 2)
(naCcTpyKIHs: [IpounTaiiTe TEKCT, BEIOSPUTE
TIPABUJIHHBIN OTBET W 3AIHIIUTE apTyMEHTHI,
000CHOBBIBAIOIINE BEIOOP OTBETA)
2. | Ykaxure cXomsmuics 1) 7, L_ YK-2.V.1
YHUCIOBOM Psilt
b 2) I
3) Tin =
4) oo
28
OtBert: 2)

(uactpykuust: [IpounTaiite TeKCT, BbIOEpUTE
IIPaBWIbHBIN OTBET U 3alMILNTE apIyMEHTHI,
000CHOBBIBAIONIHE BHIOOP OTBETA)




VYKaxure cTeneHHon 1) o, - (x—2)" OIIK-1.V.1
P, A7 KOTOPOTO 2) T= n(x—2)"
unrtepsai (0;2) T -
SIBIISICTCS MHTEPBAIOM 3) o= (x—1)"
CXOJMMOCTH. 4) XYoo n(x+2)"
OTtBert: 3)
(uactpykuus: [IpounTaiite TEKCT, BEIOEPUTE
MIPABWJIBHBIN OTBET M 3aIMIIUTE apTyMEHTBI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
YKaxuTe 4acTHYIO 1) 6 VYK-1.V.2
IIPOU3BOJIHYIO 110 2) 6xvy
v pyHKIHH IBYX 3) 6x
NepEeMEHHBIX Z = 3x°¥ | 4) 37
OtBert: 4)
Heo0xomumeblin 1) T=, -‘:: —f VYK-1.3.1
MPU3HAK CXOAUMOCTHU wr
HE BBITIOJHEH IS psifa 2) i —12
. "
3) Eri=l 3?'!2 -3
Otser: 3)
(maCTpyKIWMS: [IpounTaiite TeKCT, BHIOEPUTE
MIPaBWJIbHBIN OTBET U 3alHILINUTE apTyMEHTHI,
000CHOBBIBAIOLINE BHIOOP OTBETA)
K xakomy Bugy 1) ¥= n?+3 4) OYHKIIMOHATBHBIN
OTHOCHUTCS KaXIbIH U3 n=1nde7 pan
pSI0OB
2) 2r_ n(x+ 2)"| 5)3HakonepeMeHHbIIH
paa
3) ¥=, -i—SZI:“i-n: 6)Hono>1<vHTeanblp"1
n=+7 YHUCJIOBOU P
OtgeT:1)6); 2)4); 3)5)
(uacTpykuus: IIpounTtaiiTe TEKCT U YCTAaHOBUTE
cootBeTcTBUE. K KaXx0l MO3UIKY, JAHHOH B
JIEBOM CTOJIOIE, TTOI0EPUTE COOTBETCTBYIOIIYIO
MO3MIIMIO B IPABOM CTOJIOLE)
Paccunraiite yactHyro 1) 2cos(5x+ 2y) OIIK-1.3.1
POU3BOIHYIO Z_z 2) —2sin(5x+ 2y) OIIK-1.¥.1
4 3) cos(5x+ 2y)
2}]21(;1;?(5;(— 29) 4) (5x+ 2)cos(5x + 2y)
o Ortser: 2)
(uactpykuus: [Ipounraiite TeKCT, BBIOEpUTE
MIPaBWJIbHBIN OTBET M 3aHIIUTE apTyMEHTBI,
000CHOBBIBAIOIIE BHIOOP OTBETA)
Haiinure obnacte 1) [-4,0) YK-2.V.1
CXOIUMOCTH 2) (-3,0)
o (et} 3) (-2,0)

=1 an—1




4) [-1,0)

OtBeT: 1)

(uHCcTpyKIWs: [IpounTtaiiTe TeKCT, BRIOGpHUTE
MIPABWIBHBIN OTBET M 3aIMIIUTE apTyMEHTBI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)

9. | Haligure 3HaueHue 1) 5 YK-2.V.1
GyHKIHH IBYX 2) 2
HEPEMEHHBIX 3) 10
7z=2x-y+15 B Touke A(- | 4) 19
2,1) Otgert: 3)
(uHCcTpyKIWs: [IpounTtaiiTe TeKCT, BRIOGpHUTE
MIPABWIBHBIN OTBET M 3aIMIIUTE apTyMEHTBI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
10.| Haiiaure gyacTHytO 1) Zcos(d5x+ 2y) OIIK-1.3.1
TIPOH3BO/IHYIO Z_" 2) —ECDSEEXI + 2y) OIIK-1.¥.1
byHKITUN J 3) CGS(S:{.’_ 2Y) .
z = sin(5x + 2y) 4) (5x+ 2)cos(5x + 2y)
OtBeT: 1)
(unacTpykiwmst: [IpounTtaiiTe TeKCT, BEIOEpUTE
MIPABWIBHBIN OTBET M 3aIMIINTE apPTyMEHTBI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
11.| lana (1)yHnK111/151 1) 1+ 3x— 3_;{3 VK-1.¥.2
J— S =
fx) =™, Torna 2) 14 3x + 9x?
nepBbIe TPU (OTIMYHBIC 3) 1—3x + 9x>
OT HyIIs) 4WiieHa 3 .
Pa3IOKEHHUS ITOM 4) 1+ 3x+ 207
GyHKIMY B ps
Telnopa B Otgert: 4)
OKPECTHOCTH TOUKHU (uacTpykuus: [IpounTaiite TEKCT, BEIOEPUTE
iy = 0 umeroT BUJ MIPABWIBHBIN OTBET U 3aIMIINTE apTyMEHTBI,
00OCHOBBIBAIOIINE BHIOOP OTBETA)
12.| dnsa dpyHkuun OrBer: YK-1.¥.2
f(x) = e nepsrie 1+ 3x 4 2x2
TPH, OTJIHIHBIC OT (ITpounTaiiTe TEKCT M 3alUIINTE PAa3BEPHYTHIN
HYIUA, fileHa 000CHOBAHHBII OTBET).
pa3I0KEHUS B Pl
Telnmopa B
OKPECTHOCTH TOUYKH
x; = 0 uMeroT BU]
13.| HeoOxoaumbIit 1) T= n’+3 OIIK-1.3.1
IPHU3HAK CXOAUMOCTH ety OIlK-1.V.1
HE BBITIOJIHEH IS psiaa 2) Zi= s
3) i
4 T2,
OtBer: 1
(maCTpyKIHs: [IpounTtaiiTe TEKCT, BEIOEPUTE
MIPABUJIBHBIN OTBET U 3AIHIINTE apTyMEHTEHI,
000CHOBBIBAIOIINE BEIOOP OTBETA)
14.| Haiigure o6sacThb 1) [0, 4) YK-2.V.1




CXOAUMOCTH
- (x—2)"
N e

Afl=1

2) (0,3)

3) 0,2

4) (0,1)

OTtBeT: 1)

(uaCcTpyKIWMs: [IpounTtaiiTe TeKCT, BRIOGpHUTE
MIPABWIBHBIN OTBET ¥ 3aIHIIUTE apTYMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)

15.| YactHast npousBognas | 1) 6 OIIK-1.3.1
1o * (pyHKUIUU ABYX 2) 6xy OIIK-1.¥.1
HePEMEHHBIX 3) 6x
z = 3x%y 4) 6x + 3x°
OTtBer: 2)
(maCTpYyKIH: [IpounTaiiTe TEKCT, BEIOSPUTE
MIPaBWJIbHBIN OTBET U 3aMHILIUTE apTYMEHTHI,
000CHOBBIBAIOLINE BHIOOP OTBETA)
16.| 3nauenue pyHKIUU 1) 15 YK-2.V.1
JIBYX TTEPEMEHHBIX 2) 20
7z=3x-2y+16 B TOUKE 3) -15
A(1,2) paBHO 4) -20
OtBer: 1)
(maCTpyKIWMS: [IpounTaiiTe TeKCT, BHIOEPUTE
MIPaBWJIbHBIN OTBET U 3alHILINUTE apTyMEHTHI,
000CHOBBIBAIOLINE BHIOOP OTBETA)
17.] YxaxuTte Tun OTtBeTsI: YK-2.3.1
G depeHIATHEHOTO 1) VYpaBHeHHUE ¢ pa3aACSIFOIIUMHUCS
ypaBHEHUS MIepEeMEHHBIMU
Cx+1)y'+y==x: 2) Jluneiinoe ypaBHeHHE
3) VYpasuenue bepuymiu
4) VYpaBHeHHe B MOJIHBIX AuddepeHImanax
OTger: 2)
(uacTpykuus: [IpounTtaiiTe TEKCT, BEIOEPUTE
MIPABWJIBHBIN OTBET M 3aIUIINATE apTyMEHTBI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
18.| Vkaxwute obiiee OIIK-1.VY.1
peleHue 1) y=2l[2x+ 1|+ C
muddepeHIaTbHOro 2) ¥y =In|2x +C|
YpaBHCHHUS i 3) y= 2
(2x + 1)dy + y*dx = 0 In|Zx+1]+cC
. 4) y = 3In|x|
OrtBer: 3)
(uaCcTpyKkums: [IpounTtaiiTe TEKCT, BEIOEPUTE
MTPABWIBHBIN OTBET M 3aIUIINATE apPTyMEHTBI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
19. VYkaxwurte yactHoe pemenue nuddepennmnansaoro | OIMK-1.3.1
yYpaBHEHUs OIIK-1.V.1

v +2y=4, YAOBJIETBOPSIONIEE HAYATLHOMY
ycnosuro v(0) = 5:

1) y=4e ™ +5

2) yv=4—x

3) y=3e**+2




4) y=2e"¥ +2

OTtBer: 3)
(uHCTpyKIWMs: [IpounTaiiTe TEKCT, BRIOCPHUTE
MIPABWIBHBIN OTBET M 3aIMIIUTE apTyMEHTBI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)

20.| Cpenu nepeuncieHHbIX 1) (x*+y* +2x)dx + 2xydy =0 OIlK-1.3.1
i bepeHIManbLHBIX 2) (x*+y*)dx +2xydy =0 VK-2.3.1
ypaBHeHI/Iﬁ YKaxXuTe 3) [:x_}rz + _xjdx + [:xz}r — _}r)d_}r =1
ypaBHEHHE C 4) (x*+y)dx —xdy =10
Pa3IENAIOIMMHUCS
ICPEMCHHBIMMU OTtBert: 3)

(uaCcTpyKIWMs: [IpounTtaiiTe TeKCT, BRIOGpHUTE
MIPABWJIBHBIN OTBET M 3aIMIINTE apPTyMEHTBI,
000CHOBBIBAIOIINE BHIOOP OTBETA)

Cucrema OlleHUBaHUS TECTOBBIX 33/1aHUI:

1 tun) 3anaHue KOMOMHMPOBAHHOTO THUIIA C BBIOOPOM OJHOIO BEPHOIO OTBETA M3 YEThIPEX
IPEUIOKEHHBIX U 00OCHOBAaHMEM BHIOOpA CUMTAETCS] BEPHBIM, €CJIM MPABHWIIBHO yKa3aHa Iudpa
U TIpUBEJEHbl KOHKPETHbIE apryMeHThl, HCIOJb3yeMble Ipu BbIOOpe oTBeTa. IlonHoe
COBIIAJICHNE C BEPHBIM OTBETOM OIlIEHUBaeTcs | GayuioM, HEBEPHBIM OTBET WIIM €r0 OTCYTCTBHE —
0 Gamos.

2 tun) 3agaHue KOMOMHUPOBAHHOTO TUIA C BBHIOOPOM HECKOJIBKUX BapHaHTOB OTBETA W3
IPEUIOKEHHBIX U Pa3BEpPHYTHIM OOOCHOBAaHMEM BBIOOpA CUMTAETCS BEPHBIM, €CIM IPAaBUIBHO
yKa3aHbl UGPBI ¥ MPUBEICHBI KOHKPETHBIE apryMEHTHI, UCIIOb3yeMble TIPU BBEIOOPE OTBETOB.
[TonHOe coBmageHue ¢ BEPHBIM OTBETOM OlleHHBaeTcs 1 OamioM, eciau AONYILIeHbl OIIMOKHU WU
OTBET OTCYTCTBYET — () 6asioB.

3 tumn) 3anaHue 3aKpHITOTO THUIA HAa YCTAHOBJIEHHWE COOTBETCTBUS CUUTAETCSl BEPHBIM, €CIU
YCTAHOBJIICHBI BCE COOTBETCTBHS (IMO3UIMM W3 OJHOTO CTOJIOIIA BEPHO COIOCTaBICHBI C
HO3ULMAME Apyroro ctosbua). [TonHoe coBnaaeHne ¢ BEpHBIM OTBETOM OlleHuBaeTcs 1 6amiom,
HEBEPHBbIN OTBET WM €ro oTcyTcTBHE — 0 OayIoB

4 tun) 3ajaHue 3aKPBITOTO THIA HA YCTAHOBJIEHHE IOCIEI0BATEILHOCTH CUUTACTCS BEPHBIM,
€CITM TPaBHJIBHO YyKa3zaHa BCS TOCIenoBaTelIbHOCTh IMQp. [lomHOE coBmajgeHune ¢ BEpHBIM
OTBETOM OlleHuBaeTcs | 6aymiom, eciiy JOMyIIeHbl OIMOKH UM OTBET OTCYTCTBYET — 0 Gasios.

5 Tum) 3amaHue OTKPBITOTO THIMA C Pa3BEPHYTHIM OTBETOM CUMTAETCS BEPHBIM, €CIIA OTBET
COBIMAJAeT C STAIOHHBIM [0 COAEpP)KaHUIO M mosnHoTe. IIpaBUiBHBI OTBET 3a 3ajxaHue
OlLICHUBAETCS B 3 Oaiia, eCiiv JOIMyIIeHa O/IHA OMIMOKa \ HETOUHOCTH \ OTBET NMPABUIIbHBIN, HO HE
HONHBIH - 1 Oan, ecnu gomymieHo 6osiee 1 omuOKy \ OTBET HEMPaBUIIBHBIHA \ OTBET OTCYTCTBYET
— 0 6asoB.

[lepeueHp TeM KOHTPOJBHBIX PabOT MO NUCHUIUIMHE OOydYaroluXcsl 3a04HOH (OPMBI
oOydeHus1, IpeCcTaBIeHbl B Ta0muie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno

10.4. MeToquveckre  MaTepUalbl,  ONPEACIAIONIAE  TPOUEAYPHl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOUUX JTanbl (OPMHUPOBAHUS KOMIETCHIIMMA, coAepkarcs B
JOKAJIbHBIX HOpMaTUBHBIX akTax [ YAII, pernmaMeHTHpYOIMUX MOPSI0K U MPOUEaypy
MPOBEJICHUS TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH U MPOMEXKYTOUHOUW aTTECTAIlMH O0YyJaroIIHXCs
I'VAIL




11. Meroauueckue yKazaHus JUIsi 00y4aroIIMXCsl 0 OCBOCHUIO AUCIUTUINHBI

11.1. Meroauyeckue yKazaHus M OOYYalOIIMXCS 110 OCBOCHUIO JIEKIIMOHHOTO
MaTepuaia.

OcHOBHOE Ha3Hay€HUE JIEKUMOHHOIO Marepuajga — JOTMYECKH CTPOMHOE, CHCTEMHOE,
riyOOKoe W SICHOE W3JIOKEeHHE ydeOHOro marepuaia. HasHadeHune COBpEMEHHOH JIeKIUU B
pamMKax JUCIHUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMAIUIO MO TEME, a B OCBOCHUU
byHaaMeHTaNbHBIX TpoOJeM JUCHMIUIMHBI, METOJOB HAyYyHOrO I[O3HAHMSA, HOBEWUIIMX
JOCTHKEHUI HaydyHOU MbICIU. B yueOHOM mpoliecce JIEKIHs BBIIOIHSET METO/I0JIOIHMYECKYIO,
OpPraHU3aIMOHHYI0 U MHPOPMALMOHHYIO (QYHKUMHU. JIEKIMs pacKpbIBaeT MOHATUWHBINA amnmapar
KOHKpPETHOM oO0jacTu 3HaHUA, €€ MpoOJeMbl, JaeT LEeNbHOE MPEJCTaBICHUE O TUCIUILIMHE,
MIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUIIIIMHAMH.

[InaHupyeMble pe3ynbTaThl IPU OCBOSHUU 00YYAIONIMMHUCS JEKIIMOHHOTO MaTepuaa;

— TIOJYyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAHUH, YpPOBEHb
KOTOPBIX OINPEIEIISIETCS 1IEJIEBOM YCTAHOBKOM K KaXK/10M KOHKPETHOU TEME;

— TOJy4Y€HHUE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIOIaBATENEM;

— pasBuTHEe TPOPECCHOHATBHO-IENOBBIX  KAauyecTB, JIIOOBM K TPEAMETYy W
CaMOCTOSITENIbHOTO TBOPYECKOT'O MBIIIIJICHUSI.

— TOsBIIEHHWE HEOOXOAMMOI0 HHTEpeca, HEOOXOAUMOTrO AJIsi CAMOCTOSITENIbHOM paboTHI;

— T[OJyYeHUE 3HAaHUM O COBPEMEHHOM YPOBHE pa3BUTHS HAYKM M TEXHUKHU U O
MPOTHO3€ UX Pa3BUTHS Ha ONMKaMIINe TOIbL;

— Hay4dyuTbhCSd METOJMYECKH 00padaTbiBaTh MaTepuall (BBIACHATH TJIABHBIC MBICITH H
MOJIO)KEHUS, MPUXOAUTh K KOHKPETHBIM BbIBOJAM, MOBTOPSATh HUX B  pa3jIMuYHBIX
bopMynupoBKax);

— TOJIy4eHHE TOYHOTO TIOHUMAaHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSTHA.

JlekuMOHHBI MaTepuan MOXKET CONPOBOXKAATbCA JIEMOHCTpalMed CclIaijoB U
UCMOJIb30BAaHUEM DA3laTOYHOIO MaTepuaja IpH MPOBEIEHUM KOPOTKHX JTUCKYCCHH 00
O0COOEHHOCTSIX MPUMEHEHHUSI OT/AETbHBIX TEMATHUK 110 TUCHUIUINHE.

CrpyKTypa npefocTaBieHus JEKINOHHOIO MaTepuaa:

— Omnpenenenns MaTeMaTHYECKUX TEPMUHOB.
—  @®OopMyIHpOBKa TEOPEMBIL.

— Jloka3aTenbCTBO TEOPEMBI.

— Hnmoctpupyromue npuMepsl.

11.2. Meroauueckue ykasaHHs sl OOyYarOIIUXCS IO MPOXOXKICHHIO MPAKTHIECKUX
3aHATUN

[IpakTnueckoe 3aHSATHE SBISETCS OAHOM M3 OCHOBHBIX ()OpPM OpraHu3aluMu y4eOHOTo
npoliecca, 3aKII0Yaroiascs B BBITOJTHEHUH 00yUYaloIMMUCS MOJI PYKOBOJCTBOM IpenoaBaTess
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEIbI0 YCBOEHHUS HAyYHO-TEOPETHYECKHMX OCHOB YyueOHOMU
JUCLUTUIMHBL, TPUOOPETEHHs] YMEHUN M HaBBIKOB, OIBITA TBOPYECKON AEATEIbHOCTH.

[enbro MpakTUYECKOTo 3aHSTUS Ul 00ydaloLerocs siBisieTcs NpUBUTHE 00ydaromuMcs
YMEHMM U HAaBBIKOB MPAKTUYECKON JEATEIBHOCTH 110 U3y4aeMON JUCITUIUINHE.

[1nanupyemble pe3yiabTaThl IPU OCBOEHUHU 00YYAIOUIUMCS MPAKTUYECKUX 3aHITHIA:

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

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITEIbHOCTH  MBILIUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBJAJCHME HOBBIMH METOJAaMH M METOJUKAMH H3y4YEeHUs KOHKPETHOW y4ueOHOM
JUCIUIINHBI,

— BBIpa0OTKa CHOCOOHOCTH JIOTHYECKOTO OCMBICICHHUS TOJTYYEHHBIX 3HAHUM JUIs
BBITIOJTHEHMS 3aJJaHUI;



— CBs3aHHBIC C MOJy4YE€HHEM HOBOW MH(OpMAIK MyTEM CaMOCTOSITEIbHO BHIOPAHHBIX
o0ecreyeHne paluoHaIbHOTO COUYETaHUs KOJJIEKTUBHON U MHANBUAYAIbHOU (hOopM 00ydeHus.

@yHKINU TPAKTUYECKUX 3aHATUM:

— TIO3HaBaTeJIbHAs;

— Ppa3sBUBaIOLIas;

—  BOCIIMTAaTEJIbHAs.

Ilo xapakTepy BBINOJIHAEMBIX OOYHYAIOIIMMCS 3aJaHUN IO MPAKTHUUECKUM 3aHATUAM
MIOAPA3ACIIAOTCS Ha!

— O3HAaKOMMTEIBbHBIC, IPOBOJUMBIE C LEIbI0 3aKPEIUICHUS U KOHKPETH3aluuu
M3Y4YEHHOTO TEOPETUYECKOTO MaTepHalIa;

— aHaJIUTUYECKHE, CTABSIIME CBOCH LIETBIO MOyYeHHE HOBOW MH(OpMAIMK Ha OCHOBE
(dbopMan30BaHHBIX METOJIOB;

— TBOPYECKHE, TOAXOM0B K PEIICHUIO 3a1ay.

@OpMBI OpraHu3alyy MPAKTHYECKUX 3aHATUN:

- B UHTEpakTUBHOH QopMe (pelieHHe CUTYallMOHHBIX 3aJad, 3aHATUS 110
MOJIEJTMPOBAHUIO PEATIbHBIX YCIOBUM, TPYIIIOBBIE JUCKYCCUH);

- B HE MHTEPAKTUBHOH (opme (BBINOJIHEHHE YNPaXHEHUMH, PELIeHHEe THUIOBBIX 3ajad,
pelIeHre CUTYallMOHHbIX 3a/1a4 U Ipyroe).

TpebGoBaHus K TPOBEICHUIO TPAKTUYECKUX 3aHITUM

[IpakTHueckre 3aHATHS HAUMHAIOTCA C 3alMCH B OJKypHal MpernojaBaTens
NPUCYTCTBYIOIINX CTYACHTOB. 3aTeM OOBSBISETCS TEMA MPAKTUYECKUX 3aHATHA.

[IpenogaBaTens 4MTaeT yCIOBHE 3aJaydl M MpeajiaraeT CTyJIEHTaM CaMOCTOSTEIbHO
pemuTh 33/1a4y, MCIOJIb3YSl 3HAHHS, MOJYYCHHBIE CTYACHTOM Ha JeKiud. CTyOeHT, KOTOPHIi
MEPBBIM pElIni 3a7ady, BBI3BIBAETCS K JOCKE. B ciydyae eciau CTYIEHT MpaBUIBHO PEIIn
3ajady, OH mosy4aer 5 6ayuioB. Ecim cTydeHT pemraer 3aaady ¢ MOMOUIbIO MPEnoaaBaTes, TO
nonyyaer 4 Oamnma. 3aTeM, B KOHIIE CEMECTpa, OLEHKM CTYACHTOB (BKJIOYAas OLEHKY
MOCEIIaeMOCTH) TepeBoJsATCS B OOHychl (kauectBO) oT O mo 5 OammoB. OTu OOHYCHI
00aBIAI0TCS K 0011ei cymme 0aioB B paMKaX MOJYJIbHO-PEUTHHIOBOM CHCTEMBI.

CryneHtaM BbIIAaeTCsl JOMAIllHEE 3aJaHMe B BHJE 3aJady, KOTOpPblE OHHM CAAIOT B
YCTaHOBIICHHBIE CPOKH.

11.3. Meroauueckue yKazaHus JUIsi 0OYJaIOMIMXCs MO MPOXO0XKIECHHIO CAMOCTOSITEITHHOM
paboThI

B xone BbIMOMHEHUSI CaMOCTOSITEILHOM pabOThI, 00yJaroUTuiics BBIMOIHAET PadOTy 1O
3aJJaHUI0 ¥ IIPU METOJUYECKOM PYKOBOJCTBE IpENojaBatelis, HoO 06e3 ero HermocpeaACcTBEHHOTO
y4acTusl.

Jns oOyyaromuxcst 1mo 3aoyHoi (opme O00ydeHHs, caMoCTOsITeNbHas paboTa MOXKET
BKJTFOYATh B CEOsI KOHTPOIBHYIO paldoTYy.

B mnporecce BBIMOTHEHHUSI CaMOCTOSTENbHONW paboThl, y oOydaromierocst (popMHpYyeTcs
1enecoo0pa3Hoe IIaHUPOBaHUE pabouero BpeMeHH, KOTOPOE MO3BOJISIET UM pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHHWU U CHUCTEMAaTH3allMM NMPUOOpETaeMbIX 3HAHUH, 00ecrednBaeT BBICOKUI
YpOBEHb YCIEBAEMOCTH B TMEPUOJ OOY4YEeHMs, MOMOraeT TMOJYyYUTh HABBIKUA IOBBIIICHHUS
po(hecCHOHALHOTO YPOBHSL.

MeToauyeckumMi ~ MaTepuaiaMH,  HalpaBSIIONIMMH  CaMOCTOSITENIbHYIO — paboTy
00y4aromuxcs SBISIOTCS:

— y4eOHO-METOAMYECKUI MaTepHal Mo AUCIUILINHE;

11.4. Meroauueckue yKa3zaHusi Uil OOy4aroOIIMXCS MO MPOXOXKICHHIO TEKYIIETo
KOHTPOJIS YCIIEBAEMOCTH.



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

B Teuenme cemectpa B cucreme aucTaHimoHHoro oOydenus ['YAII B dopme
TECTUPOBAHUS TPOBOJATCS JIBE IPOBEPOYHbIE pabOTHl MO PpEHICHUI0 3aJa4 M OAHH
TEOPETUYECKUH ompoc (IepeueHb BOIPOCOB JUIsl TECTOB pa3MmelleH B «baHke Bompocos» 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 YCIIEBAEMOCTU OYAYT YUHUTBIBAThCS NPHU MPOBEICHUU
IPOMEXYTOYHOU aTTecTaliy (IIPU UCIIOIH30BAHUHU OATBHO-PEHTHHIOBOI CHCTEMBI OLICHUBAHMS,
KaX/blii BHJ KOHTpOJS OLEHMBAaeTCs B Oajlax, U3 KOTOPbIX (OPMHUPYETCS MTOTOBBIN
pe3ynbTar).

11.5. Meroauyeckue ykazaHus Ijisi OOYYArOIIMXCS MO MPOXOKIACHUIO MPOMEXKYTOUHOM
aTTeCTallUU.
[TpomexxyTouHas aTTecTalus 00y4aroImuXCcs MpeaycMaTpUBaeT OLICHUBAHUE TPOMEXYTOUYHBIX U

OKOHYATEJBHBIX Pe3yJbTaToOB 00YUYCHHUS 10 AUCIUILINHE. JK3aMeH — (popMa OLleHKU 3HAHUH,
MIOJIYYEHHBIX 00Y4aroLUMCS B IPOLIECCE N3YUEHMSI BCEH JUCIUIUIMHBI UM €€ YaCTH, HaBbIKOB
CaMOCTOSITENILHOM pabOThl, CHOCOOHOCTU MPUMEHSATh UX JUISl PEIICHUS TPAKTUUECKUX 3aay.
DK3aMeH, KaK IPaBUIIO, IPOBOAUTCS B IEPHO]] SK3aMEHAI[MOHHOMN CECCUU U 3aBEPILIAETCS
aTTECTALlMOHHOM OILIEHKON «OTIMYHOY, «XOPOLIO», «YAOBIETBOPUTEIILHOY,
«HEYJIOBJICTBOPUTEIHHO.



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




