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AHHOTaUs

Hucuunnuna «Marematuka. MaremaTHUecKuil aHalu3» BXOAUT B 00pa3oBaTeNbHYIO
IpoTrpaMMy BBICIIETO 00pa3oBaHUs — NpOrpaMMy OakaliaBpHara 10 HaIlpaBJICHUIO MOJATrOTOBKU/
cnenuaibHoctd  13.03.02  «OnekTposHepreTika MW DJEKTPOTEXHUKA»  HAIMPaBJICHHOCTH
«udposas sueprerukay. Jucnumnmna peanusyercs kadeapoit «Nely.

JucuuniuHa HalleaeHa Ha (GOpMHUPOBAHKE Y BBITYCKHUKA CIEIYIOIINX KOMIIETEHIIUH:

YK-1 «CriocobeH ocymecTBIsATh MOUCK, KPUTHUECKUH aHAINU3 U CHHTE3 WH(pOpMAINY,
MPUMEHSTh CUCTEMHBIN TOJIXO ISl PELICHHsI TIOCTABJIEHHBIX 33]1au)»

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-3 «CrocobeH mpUMEHSTh COOTBETCTBYIONIUN (PU3UKO-MATEeMAaTHUYECKUH arapar,
METO/Ibl aHaJli3a U MOJEIUPOBAHUSA, TEOPETUYECKOTO U 3KCIEPUMEHTAIBHOIO HCCIIEN0BAaHUS
IIPU pelIeHrur TPOo(hecCHOHATBHBIX 3a7au»

CopepxaHue  TUCHUIUIMHBI ~ OXBaThIBAa€T  KPYyr  BOMPOCOB,  CBS3aHHBIX  C
mubdepeHIIMaTbHBIM 1 MHTETPAIbHBIM HCUUCICHUEM, TEOpHEH MpeAesioB U PSAOB M HX
MPUMEHEHHUEM.

[IpenogaBanne AMCHUIUIMHBI MPEAyCMATpUBAET Cienyromue (QopMbl OpraHu3aluu
y4eOHOTO Tpolecca: JeKyuu, NpaKmuyeckue 3auAmus, CamMoCmosmenvhas paboma
obyuaroue2ocs.

[IporpammMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIOIIME BHUABI KOHTPOJS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHAS aTTeCTaIHs B (popMe dK3aMeHa.

OO0miasi TpyA0EMKOCTh OCBOEHHS JUCLUUIUIMHBI COCTaBISET 8 3a4eTHBIX enuHul, 288
4acoB.

SI3bIK 00yUYeHUs IO JUCIUILTUHE KPYCCKUI»



1. TIlepedeHb MIAHUPYEMBIX PE3YIbTATOB OOYUCHHS 11O JUCIUTLITUHE
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
npodeccuoHaIbHBIE 33/1a4l C HWCIOJIB30BAHHMEM armapara MaTeMaTHYeCKOTO
aHaims3a.

1.2. JlucumninHa BXOIUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTeIbHON MPOTrpaMMBI
BhIcIIeTo oOpasoBanus (naiee — OIT BO).

1.3. TlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0yUEHHS 110 AUCIUILINHE, COOTHECEHHBIX C
IJIaHupyeMbIMU pe3ysibraTamMu ocBoeHus OI1 BO.

B pesynbrare M3ydyeHus NUCHUILIMHBI OOYYaOUIMIiCS AODKEH 00JanaTh CleTyIOIUMHU
KOMIETCHIMSIMHU WM UX YacTAMU. KOMIEeTeHIInU 1 UHIUKATOPHI UX JOCTUKEHHS IPUBEICHBI B

Tabymune 1.

Ta6muma 1 — IlepeyeHb KOMITIETCHIIMN ¥ MHIUKATOPOB UX JIOCTHKCHUS

Kareropus (rpymnmna) Kon u HaumeHnoBaHue Kon u HanMeHoBaHMe HHIMKATOpA
KOMIETEHIUU KOMIIETEHIIUU JIOCTUKEHHS] KOMITIETEHIIUU
VK-1.3.2 3HaTh METOIUKU CUCTEMHOI'O
YK-1 Cnocoben MI0/IX0J1a JIJISl PELLIEHUS IOCTaBIEHHbIX
OCYIIECTBIISATh 3a1au
nouck, kpurtudeckuii | YK-1.V.2 ymers ocyiiecTBiasTh
aHaJIU3 U CUHTE3 KPUTHUYECKHUI aHAIU3 U CUHTE3
Y HHBEPCAILHbIC uH(popManuu uH(pOopMalnH, TOTYYEHHON U3 Pa3HbIX
KOMIIETEHILIUH p ’ PMArtii, yi p
MPUMEHSITh MCTOYHUKOB, JJIsl PELICHHS TOCTaBICHHBIX
CHUCTEMHBIN NIOJIXO0/1 3a1a4
JUISL pELICHUS VK-1.B.2 B1aseTb HaBbIKAMU CUCTEMHOI'O
MOCTaBJIEHHBIX 337a4 | MOJAX0JIa JJIsl PELICHUS TOCTaBIEHHbIX
3aja4
VK-2.3.1 3HaTh BUIBI pECYPCOB U
OTpaHUYEHUS ISl pELIEHUS TOCTaBICHHBIX
VYK-2 Cnocoben p p
ONPEEIATh K anat
P pyT VYK-2.V.1 ymeTs NpoBOIUTE aHAIIN3
3a/1a4 B paMKax .
. MOCTaBJIEHHON LM U (POPMYJINPOBATH
MIOCTaBJIEHHOW LIEH
3aJjau, KOTOpbIe HEOOXOMMO PEIINUTh IS
U BBIOMpAThH
ee IOCTHKEHUs
ONTUMAJIbHBIE
YHuBepcanbHbIe VYK-2.V.3 ymeTh BbABUTATh
CIOCOOBI X N .
KOMIETEHIINU allbTepHATUBHBIE BAPUAHTHI IEHCTBUH C
pEeILIeHus], UCXOAs U3
. 1EJIbI0 BEIOOpA ONTHMAJIBHBIX CLIOCOOOB
JENCTBYIOINX
pelieHus 3aaa4, B TOM YHUCJIe C TOMOIIBIO
MPaBOBBIX HOPM,
S — U(POBBIX CPENICTB
CCYDCOB 1 VYK-2.B.2 B1ageTs HaBbIKaMu BBIOOpA
peeyb . ONTUMAJILHOTO CrIoco0a perieHus 3a1au ¢
OrpaHUYEHU .
Y4€TOM MMEIOIIUXCS YCIOBUM, PECYPCOB U
OrpaHUYECHUN
OIIK-3 Cnocoben .
OIIK-3./1.2 npuMeHsieT MaTeMaTUYECKU
MPUMEHSATD
. anmapar Teopuu QyHKIIUU HECKOIBKHX
COOTBETCTBYIOIIUHN .
Ob61enpodeccuonanbHble pH3HKO MIEPEMEHHBIX, TEOPUH PYHKIIHUH
KOMIIETEHIIUU . KOMIUIEKCHOTO IIEPEMEHHOT0, TEOPUU
MATEMATHHCCKITH SJI0B, Teopun TudPepeHInaTbHBIX
anmnapar, METOIbI p ’ Up 8 PeHI
ypaBHEHUM
aHaJM3a u




MOJICTUPOBAHHS,
TEOPETUYCCKOTO U
9KCIIEPUMEHTAILHOTO
HCCIICAOBaHUA ITPU
pelIeHU
npodeccHoHaATBHBIX
3aj1a4

2. Mecro nucuurnHbl B cTpykType OI1

Jucuunimua He Oa3upyeTcss Ha 3HAHUSAX, paHee MPHOOPETEHHBIX CTYACHTaMU IpH
W3YYCHUHU B BBHICIIEH IIKOJIE KAKUX -TIM0O JUCIIUILINH.
3HaHUs, TOJYYEHHbIE NPU HM3YyYEHWHM Marepuaia JaHHOW IJUCUUIUIMHBL, UMEIT Kak
CaMOCTOATENIbHOE 3HAYCHUE, TAK M UCIIOJIB3YIOTCS IIPU U3YUYECHUU APYTUX AUCUUILIAH:
Marematuka. Teopust BEpOSITHOCTEW U MAaTEMATUUYECKAsI CTATUCTHKA

3. O0beM u TpyI0eMKOCTb JTUCIUIINHBI
Jannaple 00 o0meM o0beMe TUCIUILUIMHEI, TPYIOCMKOCTH OTACIBHBIX BUJIOB Y4EOHOM
paboThI MO TUCHUIUIMHE (M pachpeielIeHre 3TOM TPYJOEMKOCTH M0 CeMeCTpaMm) MPeICTaBICHbBI B

Tadimuue 2.

Tabnuna 2 — O0beM U TPYAOEMKOCTh JUCIUIIITNHBI

TpynoeMKOCTb IO CEMECTPaAM

Bun yuebnoit paboTbl Bcero Nol N2
1 2 3 4

Oowasn mpyooemKochib OuUCHUNIUHBL, 8/ 288 3/ 108 5/ 180
3E/ (uac)
U3 nux yacoe npakmuyeckoii 0020MoeKu
AyoumopHnuie 3anamus, BCEro vac. 102 51 51
B TOM YHCIIE:

nexiuu (JI), (dac) 68 34 34

npaktuueckue/cemunapckue 3ausatus (I13), 17

34 17

(gac)

naboparopsblie padbotsl (JIP), (dac)

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

HK3aMeH, (4Jac) 54 54
Camocmosmenvnas paboma, Bcero (1ac) 132 57 75
Buo npomesxcymounoit ammecmayuu: 3auet, | dudd. OK3.
mudd. 3auer, sx3amen (3auer, Hudd. 3auq, 3au., Hudd. 3au.

DK3.%*%*) OK3.

*k
IIpumedaHue: kaHAMAATCKHI 9K3aMeH

4. ConepxaHue JUCITUTUTHHBI

4.1. PaCHpCILCJ'ICHI/IC TPYAOCMKOCTH JUCHUIIIIMHEI 110 pa3jaciiaM U BUIaM 3aHATHH.

Paznem,l, TEMBI TUCHUIIJIMHBI U UX TPYAOCMKOCTh IIPUBCACHEI B Ta6n1/1ue 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Pa3nenr1, TeMBI TUCITUIIMHBI Hexunn | 113 (C3) P KII CPC
’ (gac) (gac) (dac) (dac) | (uac)
Cemectp 1
Paszen 1. Teopust npeaenos 6 4 20
Paznen 2. JuddepeHninaibHOE HCUUCIICHUE 12 6 20
Paznen 3. IHTErpamibHOE UCUUCTICHUE 16 7 17




I/ITOFOBCGMGCTPC‘ 34 ‘ 17 ‘ ‘ ‘ 57

Cemectp 2
Paznmen 4. OyHKIMH HECKOIBKUX ITEPEMEHHBIX 10 4 25
Paznmen 5. luddepenunanpabie ypaBHEHUS 8 6 25
Paznen 6. Psagpr 16 7 25
Hroro B cemectpe: 34 17 75
Hroro 68 34 0 0 132

[IpakTuyeckas TOArOTOBKAa 3aKIIOYAETCS B  HEMOCPEJICTBEHHOM  BBINOJIHEHUH
OoOy4JarlolmMMHUCS ~ OMpeNeJeHHbIX  TPYAOBBIX  (YHKLIMHA,  CBSI3aHHBIX C  Oymymiei
npodeCCHOHATIBHOMN 1S TETbHOCTBHIO.

4.2. CopnepkaHue pa3/iesioB U TEM JICKIIMOHHBIX 3aHATHH.
Conepxanue pa3esioB M TeM JICKITMOHHBIX 3aHITHIA ITPUBEICHO B TA0HIIC 4.

Tabmuna 4 — ConeprkaHue pa3eyioB U TEM JICKIIMOHHOTO ITUKJIa

Howmep pasznena Haseanue u conep:xanue pasiesioB U TEM JIEKIIMOHHBIX 3aHATHI

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

Teopemsl o npeaenax. (2 yaca)

Tema 1.3. Ilpenen ¢bynkuuu B Touke. HempepblBHOCTH. 3ameuaTelibHBIE
npezensl (2 yaca)

Tewma 2.1. Onpenenenue npousBoanoi. Ee reomerpuueckuii u
MeXaHW4YeCKUi cMbIci. Talmuia mpou3BOAHBIX, YacTh 1. (2 yaca)

Tema 2.2. IlpaBuna quddepenunpoBanus. [IponsBoaHas cnoxxHoOU
¢byHKIMHU, TpoU3BOAHAsA 00paTHON (pyHKIMU. Tabnuia nponu3BOAHbIX,
yacTh 2 (2 yaca).

Tema 2.3. IIpon3Boanble BEICIIUX NOPSIKOB. Teopemsl 0
muddepeHnpyeMbix GyHKIugX. (2 yaca)
Tewma 2.4. Tlpaswuno Jlonuransa. @opmyna Teiinopa. (2 yaca)

Tema 2.5. [luddepenunan ¢pynkunun nepsoro nopsaxa. Auddepenunanst
BBICHINX MOPSIKOB. (2 yaca)
Tewma 2.6. VccnenoBanue QpyHKITUN C TOMOIIBIO MPOU3BOIHBIX (2 Haca)

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

Tewma 3.2. Tabnuna unrerpanoB. MeTo ] 3aHECeHHsI IO 3HAK
muddepennnana. Meros 3aMeHbl IepeMEeHHON HHTETpupoBaHus (2 yaca)

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

Tewma 3.5. Onpenenennblii uaTerpai. OnpeneneHue U cBoicTBa. (2 yaca)

Tewma 3.6. HTerpan c mepeMeHHBIM BepXHUM TipenenoM. Dopmymna
Herotona- Jleitbnuna (2 gaca)

Tewma 3.7. HecoOcTBeHHBIC HHTETpAIIHI (2 Yaca)

Tewma 3.8. IlpunokeHus: onpeeIeHHOro HHTerpaia (2 yaca)

4 Tema 4.1 OyHKIMSA HECKOJIBKHUX MepeMEeHHbIX. OCHOBHBIE MTOHSATHS.




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 QyHKIIMU HECKOJIBKHUX 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)

Tema 5.2.

5 . JIuneiinbie mudepeHnranbHbIe YpaBHEHHSI IEPBOTO MOPSIIKA.
VYpasuenne bepuymmu. uddepennnanbabie ypaBHEHUS BBICIINX
TOPSIIKOB, JIOMTYCKAIOIINE MOHMWKEHUE TopsJiKa. (2 yaca)

Tewma 5.3. Jluneiinsie ogHOpoHBIEC AU(dEepeHIInaTbHbIE YPAaBHEHUS C
MOCTOSIHHBIMU KO3 uninenTamu. JIuHeitHbie HEOJHOPOIHBIE
nuddepeHranbHble YpaBHEHUS BBICIINX MOPSAKOB. (2 yaca)

Tema 6.1. Hucnossie psasl. OCHOBHBIE onpenenenus. Psbl ¢
MOJIOKUTEIbHBIMU uiieHaMu. [Tpuznaku Jlanam6epa u Kommu (2 vaca)

Tema 6.2. Heooxoaumblii npusHak. [Ipuznaku cpaBHeHus. MIHTerpaabHbIi
npusHak Komm. (2 gaca)

Tema 6.3. 3HakonepeMeHHbIE psbl. AOCOTIOTHAS U YCIIOBHAS CXOJAUMOCTH
6 CpoiicTBa abcomr0oTHO cxoasamuxcs psaoB. [Ipusnak JleliOnuna (2 yaca).

Tema 6.4. dynkimonanbubie psiabl. O0macTe cxoaumoctTu. PaBHOMepHas
cxogumocTs. CteneHHsle psaasl. MaTepBan cxoaumoct (2 yaca)

Tewma 6.5. CBolicTBa CXOASAIINXCS CTETICHHBIX Psi/IoB (2 yaca)

Tema 6.6. Psiawt Telinopa u Makiiopena (2 gaca)

Tewma 6.7. Psg @ypre nepuoanueckoit pyHkiuu (2 gaca)

Tema 6.8. Psng @ypbe ueTHOH 1 HeueTHOH QyHKIMM (2 yaca)

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTHUECKUX 3aHATHH U UX TPYJOEMKOCTb IPUBECHBI B TAOIUIIE 5.

Tabmuna 5 — [IpakTudeckue 3aHATHS U UX TPYJOEMKOCTh

N3 Hux
Ne
Tpynoem | mpaktuue
Ne Templ mpakTHYEeCKUX @OpMBI IPAKTUYECKUX N paszaena
. . -KOCTb, CKOM
n/n 3aHATHH 3aHATHH JIUCLUT-
(gac) MOATOTOB
JIHBI
KH, (4ac)
Cemectp 1
[Tpenenst
palroOHAIBHBIX
1 | BelpaxkeHuii Ha Pemenue 3amau 2 1
0ECKOHEUHOCTH U B
TOYKE.
2 DKBUBaJICHTHEIE Pemenue 3amau 2 1




OECKOHEYHO MaJIbIE.
Yucio e.

[IpousBognsie.
IIpaBuna
nuddepeHIpoBaHms

Pemenune 3anau

IIpou3sBogHas CIOXKHON
byHKIUHA

Penrenue 3anau

Tabnuuynoe
UHTETPUPOBAHHE

Pemenune 3anau

Bnecenue nox 3Hak
nuddepennmana

Pemenune 3anau

3aMeHa IEpEMEHHOM.
WuTterpupoBanue o
4acTsIM

Penrenue 3anau

WNHTerpupoBanue
paloOHaIbHBIX

byHKUIMMA

Pemenne 3agau

2 ceMecTp

YacTHble IPOU3BOIHBIE

Pemenue 3amau

10

YacTtHble IIPOU3BOJHBIC
BBICHIUX IMOPAKOB

Pemenue 3agau

11

OkerpeMyM (QyHKIUH
HECKOJIbKUX
HEePEMEHHBIX

Pemenue 3agau

12

Pewenne

Qg epeHIaIbHbIX
YpaBHEHUH IIEPBOTO
nopsiaka. Oouue u
YacTHBIE PEIICHUSI.
Astonomusie 1Y, IV ¢
pa3eNeHHBIMH U C
pa3aesIoIUMHUCS
NIepEMEHHBIMH

Pemenue 3agau

13

Pemenne onHOPOOHBIX
Y nepBoro nopsiaka u
Y kotopbie MOXKHO
MPUBECTH K
OJIHOPOAHBIM

Pemenue 3agau

14

JInnelinbie

Qg depeHImaIbHbIe
YpaBHEHHS TIEPBOTO
nopsiika. Y paBHEHHS
beprymm

Pemenue 3amau

15

HuddepenunanpHbie
YPaBHEHHS B MOJIHBIX
nuddepenmmanax.
WNHuTterpupyromui
MHOKUTENb.

Pemenue 3amau

16

Huddepennnanbuble
YPaBHEHUS BBICIINX
HOPSIIKOB,
JIONYCKAIOIIHe

Pemenue 3amau




IMMOHMKCHHE ITOPpAaKa

17

JIuneitnbie
HEOJIHOPO/IHbBIE

g depeHImaIbHbIe
YpaBHEHHUS C
MOCTOSTHHBIMH
kodpurmenTamu

Pemrenue 3amgau

18

Pane1 c
MOJIOKUTETIHbHBIMU
wieHamu. [Ipusnaku
Hanamb6epa u Ko

Pemenue 3amau

19

Psngwl ¢
MTOJIOKUTEIEHBIMHI
yJIEHAMU U
3HAKOIEPEMEHHbIE
panel. Heo6xomumprit
MpU3HAK U IPU3HAKU
CpaBHEHUS.

Pemenue 3agau

20

CrerneHHBIE PAABL

Pemenue 3agau

21

Psaner Teinopa u
Makxkiiopena. Psiasb

Dypse.

Pemenue 3agau

Bcero: 34

4.4. JlabopatopHble 3aHATUS

Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJOEMKOCTb IPUBE/ICHBI B TAOIUIIE 6.

Tabnuna 6 — JlabopaTropHble 3aHATHS U UX TPYJOEMKOCTh

Ne
/o

HaumenoBaHue 1a60paToOpHBIX paboT

TpynoemMkocTs,

(gac)

N3 Hux No
MPAaKTUYECKOMN
MOATOTOBKH,

(gac) JIMHBI

VY4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bcero

4.5. KypcoBoe npoeKkTHpoBaHKE/ BHIIOTHEHNE KYPCOBOM pabOThHI
Y4eOHbIM MJIaHOM HE TPEIyCMOTPEHO

4.6. CamocrodrenbHas paboTa 00yJarouxcs
Bunel camocTosiTenbHON paboThI U €€ TPYA0EMKOCTh IPUBEIEHBI B TabIuIE 7.

Tabnuna 7 — Bunbel caMmocTosTenbHON paboThI M €€ TPYAO0EMKOCTh

. Bcero,
Bun camocrositensHO# paboTh Slzco Cewmectp 1, uac Cemectp 2, yac
1 2 3 4
n K a ana
3y4eHHUE TEOPETUUECKOI0 MaTepu 45 20 o5
nucturnHbl (TO)

pasnena
JIACIIATT




Kypcosoe npoektuposanue (KII, KP)

PacuerHo-rpaduueckue 3ananus (PI'3)

Brimonaenue pedepara (P)

[ToaroroBka K TEKyIIeMy KOHTPOJIO

ycneBaemoctu (TKY) 45 20 25

Jomamnee 3aganue (/13)

Kontposbabie paboTsl 3a0unnkoB (KP3)

[ToaroroBka K MpOMEXKYTOUHOM

arrectanuu (I1A) 42 17 25
Beero: | 132 57 75

5. IlepeyeHnb y4eOHO-METOAMYECKOTO OOECTICUCHUS
JUISL CAMOCTOSITEIILHOU PabOThI 00yYArOIIUXCS MO JUCIUTUTHHE (MOJTYJIIO)
Y4eOHO-METOINYECKHE MaTepHalibl ISl CAMOCTOSITEIbHON PabOThl OOYYAIOIIMXCS yKa3aHbI B
. 7-11.

6. IlepeueHb MeUaTHBIX U SJIEKTPOHHBIX YIEOHBIX U3TAHUN
[TepeueHs eYaTHBIX U 3JCKTPOHHBIX YIEOHBIX U3IaHUH NIpHUBEIeH B Tabuie 8.
Tabnuna 8— [lepedeHb MeYaTHBIX U DJIEKTPOHHBIX YUEOHBIX U3TAHUIMA

Mudp/ bubnuorpaduueckas ccpiika Komnyectso
URL aapec IK3EMILISIPOB B
oubnmoreke
(kpome
AIIEKTPOHHBIX
HK3EMILISIPOB)
517 [Muckynos H. C. TuddepennmansHoe u 159
1134 UHTErpaibHOE HcunuciaeHus: yueonuk: B2 1., T. 1./
H. C. TTuckynos. - CI16.: Mudpw, - 1996. - 416 c.
517 [Tuckynos H.C. luddepenunansnoe u 145
1134 MHTETpaJIbHOE UCUUCIeHre: yuebHoe nocooue. T. 2 /
H. C. IluckyHnos. - U3x. ctep. - M.: UnaTterpan-Ilpecc,
1998. - 544 c.
517 [Tuckynos H. C. TuddepennmansHoe u 237
1134 MHTETpasibHOE ucuucienus: B 2 1.: yuebHoe nmocobue
JUist cTyieHToB BTy30B M.: UnTerpan-IIpecc, 2004 -
- 2004. - 415 c.
517 Bepman, I'. H. C6opHuK 3a1a4 110 Kypcy 165
b50 MaTeMaTU4YeCcKOoro aHanuza: yueoHoe mocoodwue / I'. H.
Bepman. - 22-e uzn., nepepad. - CI16.: [Ipodeccus,
2005. - 432 c.
517 Bricmias maremaruka. Psaapl: yaue6Hoe ocobue / O. 167
I'96 A. TI'yeman, C. I1. IlombiTkuH, A. O. CmupHoB; C.-
[Terep®. roc. yH-T a9pOKOCM. MPUOOPOCTPOCHUS. -
CII6. : M3n-Bo I'VAIL 2015. - 77 c.
https://e.lanbook. | ®uxrenronsi .M. OcHOBBI MaTeMaTHYECKOTO OBC Jlanb
com/book/65055 | ananmu3a. B 2-x T1. Tom 1-b1ii - Cankt-IletepOypr:
Jlann, 2015.- 448c.
https://e.lanbook. | ®uxrenronsi .M. OcHOBBI MaTeMaTHYECKOTO OBC Jlanb
com/book/411 | ananmza. B 2-x TT. Tom 2-ii - Cankt-IlerepOypr:
Jlann, 2008. - 464c.
https://e.lanbook. | C6opHuk 3a1a4 M0 MaTeMaTHYECKOMY aHaIN3y. ToM OBbC Jlanb



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

com/book/2226

1. [Tpenen. HenpepwiBHOCTD. udpepenumnpyemMoctsb
/ JIJ. KynpsiBues [u 1p.]. - MockBa : ®u3mariur,
2010. — 496 c.

com/book/211928

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

COopHHK 3a/1a4 [T0 MaTEeMaTHIECKOMY aHainu3y. Tom OBbC Jlanb
https://e.lanbook. | 2. UuTerpansl. Psaapr: yueb. mocodue / JI.JI.
com/book/2227 | Kyapsisues [u ap.]. - Mocksa : ®usmariur, 2009. -
504 c.
http://e.lanbook.c | banmun K.B. Maremarudeckuii ananus. / K.B. ObC Jlanb
om/book/74580 | Bamaun, B.H. banuisikos, A.B. Pykocyes. - M.
®JIMHTA, 2015. — 361 c.
http://e.lanbook.c | BepmanT A.®. KpaTkuii Kypc MaTeMaTHYECKOTO OBC Jlanp
om/book/2660 | ananusa./ A.®. bepmanr, U.I'. ApamanoBuu. - CII6.:
Jlanp, 2010. - 736 c.
http://e.lanbook.c | Becos O.B. Jlekiuu o MaTreMaTH4ecKOMY aHAIH3Y. - ObC Jlanb
om/book/72002 | M.: ®usmariur, 2015. - 480 c.
http://e.lanbook.c | 3nmo6una C.B. Maremaruueckuii aHa M3 B 3a1a4ax u ObC Jlanb
om/book/2377 | ynpaxuenusx. / C.B. 3nmobuna, JI.H. [Tocuriensckas.
- M. : ®usmarnut, 2009. - 360 c.
https://e.lanbook. | Bypkosa E. B. Maremaruueckuii ananus. / E. B. 3bC Jlanb
com/book/147557 | bypkosa, O. A. lllymepuna. - Kpacnosipck: Cu6l'y
nM. akagemuka M. @. Pemetnéna, 2018. - 128 c.
YIAK 517.9 3unrep A.A., Makapoa M.B. [luddepenunansusie 100
ypaBHeHHUs: yue0. mocobue/ A.A. 3unrep, M.B.
Makaposa. —CII16.:.I'VAII, 2014.- 56c¢.
YK 517.9 Makaposa M.B., [Tomertkun C.I1. [lpumenenue 50
i depeHIManbHbIX YPaBHEHHUH /IS PEIICHUS
NPUKIAIHBIX 3a7a4: yuebd.-MeTo 1. mocodue/ M.B.
Makapoga, C.I1. ITombrtkun. —CII6.: T'YAIIL, 2021.-
45c.
https://e.lanbook. | Aradonos, C.A. luddeperunanbubie ypaBHeHHs / ObC Jlanb
com/book/106546 | C.A. Aradonos, A.Jl. 'epman, T.B. Mypartoa. —
MI'TY um. H.D. baymana, 2004. (Cep. Marematuka
B TeXHUYECKOM yHUBepcurere; Boin. VII).
https://e.lanbook. | XKab6xko, A. I1. AubdepenimansHbie ypaBHEHHS U ObC Jlanb

[Iepeuenn

TCHCKOMMYHHKaHHOHHOﬁ CCTHU

7. TlepedyeHb HIEKTPOHHBIX 00Pa30BATEIBHBIX PECYPCOB
UH(OPMAIIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu « IHTepHeT»
nH(pOPMaLOHHO-
HEOOXOMUMBIX JUISI OCBOEHUS JUCIUIUIMHBI

DIIEKTPOHHBIX o0pa3oBaTeNbHbIX
«HTEpHETY,

pecypcoB

npuBeieH B Tabmuie 9.

Tabmuma 9 —

TEJIEKOMMYHUKAIIMOHHOU ceTh « HTepHeT»

[lepeyeHb 3NEKTPOHHBIX 0O0pa30BaTEIbHBIX PECYPCOB HH(POPMALUOHHO-

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. Ilepeuenb HHPOPMAITMOHHBIX TEXHOJIOTUI


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

8.1. [lepeyenp mporpaMMHOro oOOeCHeueHHs, HCIOJIb3YEeMOro IMpPH OCYIIECTBICHUU
00pa30BaTeNIbHOTO TpoIecca M0 TUCHUIUIAHE.
[lepedeHp UCTIONB3yeMOT0 IPOTPaMMHOT0 obecrieueHus npeactasieH B Tadbmauie 10.

Ta6ymma 10— [Tepeyersr mporpaMmMHOTO oOecrieueHus
Ne /i HanmenoBanme
Microsoft Windows
Microsoft Office
MathType
Wolfram Mathematica

HlwiNE

8.2. IlepeucHb HH(OPMAIMOHHO-CIIPABOYHBIX CHUCTEM,HCITOJIb3yEeMBIX pH
OCYIIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIIecca MO0 JUCIUILTHHE

[lepeyeHb HCMONB3YEeMbIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
Tabauie 11.

Tabnuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

9BC «Jlaup»

9. MarepuanbHO-TeXHHYECKast 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeILHOTO MpoIiecca MO TUCIUIUIHHE, TPEICTaBICH B Tabmuiel 2.

Ta6mmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

Ne HanmeHoBaHMe cOCTaBHON 4acTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOHN 0a3bl (pu HEOOXOAMMOCTH)

1 JlexuMOHHAS Ay AUTOPUS

AyauTopus Uil IPAKTUYECKUX 3aHATHH

10. Onenounble cpeacTBa AJs MPOBEIEHHS IPOMEXYTOUHOM aTTeCcTallu
10.1. CocTaB OIICHOYHBIX CPEIACTBIJISL MPOBEACHUS TPOMEXKYTOYHOH aTTeCTaIllH
oOyyaromuxcst o JUCUUIUIMHE NpuBeAeH B Tabnuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEACTB AJISl POBEICHHSI TPOMEKYTOUYHOM aTTeCTAINH

Bun npoMexyTouHOM arTecTanun IlepeueHb OLICHOYHBIX CPENICTB
DK3amMeH Cnucok BONPOCOB K IK3aMEHY;
TecTsl.
JuddepenurpoBaHHbIil 324ET Cnucok BOIpOCOB;
TecTsl;

10.2. B kadecTBe KpUTEpUEB OICHKH YpOBHSA C(HOpMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHCcs MPUMEHseTCsl S-0ajulbHas IIKajla OLIEHKH CHOPMUPOBAHHOCTH
KOMIIETeHIINH, KOTopas npuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajma ~ MOAYJBHO-PEUTHMHTOBOM  CHCTEMbl  YHHUBEpPCUTETa,  IpaBHIIa
UCIOJIb30BaHUSI KOTOPOH, YCTAHOBJIEHBI COOTBETCTBYIOIIMM JIOKAJIbHBIM HOPMATUBHBIM aKTOM
['YAIL
Ta6muma 14 —Kpurepun orieHKH ypoBHSI CPOPMUPOBAHHOCTH KOMITETEHITUN




Or11eHKa KOMITETEHITUHN

5-0ayuipHad IIKaIa

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— oOyyvaromuiicss TIIyOOKO W BCECTOPOHHE YCBOWMJ IPOTPaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTHYHO, TIOCIEIOBATEILHO M TPAMOTHO €r0 U3JIaraer;

— OIrpasACh Ha 3HAHUA OCHOBHOH n HOHOHHHTGHBHOﬁ JINTCPATYypBhbI,

OTIIMYHON o
GatTeHOY TECHO TPUBS3LIBACT YCBOCHHBIC HAYYHBIC MMOJIOKCHHSI C MPAKTUICCKON
JIESITCIIBHOCTBIO HAIPABJICHHS;
— yMeJI0 000CHOBBIBAET U apI'YMEHTUPYET BBIIBUTACMBIC UM HJICH;
— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;
— cBOOOJIHO BJIAJICET CHCTEMOM CIIeUaTN3UPOBAHHBIX TOHSTHH.
— o0yJaromuiics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepua, TPaMOTHO H
[0 CYIIECTBY H3JIaraeT €ro, ONupasch Ha 3HAHUS OCHOBHOMU
JUTEPATYPBI;
XODOLLION — HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;
P — YBSI3BIBACT YCBOCHHBIC 3HAaHUS C NPAKTHYCCKON JESITEITHbHOCTHIO
«BAUTEHOY
HaIPaBJICHUS;
— apryMEHTUPYET HAy4YHbIC TOJIOKCHUS;
— JIeJIaeT BBIBOJIBI M 0000IIEHMS;
— BJIQJICET CHCTEMOM CIeNMaIN3UPOBAHHBIX TOHITHH.
— 00y4Yaromuiicsi YCBOMII TOJIBKO OCHOBHOHM MPOTPaMMHBINH MaTepual,
[0 CYIIECTBY H3JIaraeT €ro, OMUPAasCh HA 3HAHHUS TOJIBKO OCHOBHOMU
JTUTEPATYPHI;
— JIOMyCKaeT HECYNIECTBEHHBIC OMMMOKH M HETOYHOCTH;
«Yy/IOBJIETBOPUTEITHLHOY .
— WCIIBITBIBACT 3aTPYJHCHHSI B IMPAKTHUYECCKOM NPUMEHCHUU 3HAHUH
«3AUTEHOY
HaIPaBJICHUS;
— cJ1abo apryMEHTHPYET HaydHBIC ITOJIOKCHHS,
— 3aTpyAHseTcs B (OPMYyITUPOBAHUN BBIBOJIOB M 000OIICHUI;
— YaCTUYHO BJIAJICET CHCTEMOH CIeIMaTu3UPOBAHHBIX MOHITHA.
— oOyyaroluiicss He YCBOWJI 3HAYUTENbHOM dYacTh MPOrpaMMHOTO
MaTepuana,
— JIONyCKaeT  CYIIECTBCHHBIE  OMMUOKK W  HETOYHOCTH  TIPH
«HEYIOBJIETBOPUTEIIHLHOY .
paccMOTpEeHHH MPOoOJIeM B KOHKPETHOM HalpaBlIeHUY;
«HE 3a4TCHOY

— MCIIBITHIBAET TPYIHOCTH B MPAKTUYECKOM PUMEHEHNHN 3HAHUM;
— HE MOXET apryMEHTHPOBATh HAYYHbIE MTOJIOKCHHS,
— He QOpMYJIHMPYET BHIBOJAOB U 000OLICHHIA.

10.3. TunoBbie KOHTPOJILHBIC 33/IaHUS MJIM HHBIE MAaTCPHAIIBL.
Bormpocs! (3agaun) ams sx3aMmeHa mpeIcTaBiIeHbl B Tabumie 15.

Tabmuma 15 — Borpocs! (3agaun) 115 9K3aMeHa

Ne Kon
I[TepeueHs BOMPOCOB (3a/1a4) JUTs SK3aMeHa
n/n MHIMKATOpa
Cemectp Ne2
1. | Kakas ynxuuss =z = f(x; V) Ha3bIBaeTCs HEMPEPHIBHOM B TOYKE VK-1.3.2
My (%9; ¥p)?
OtBer: ®ynkuus = = f(x; V) Ha3bIBaeTCs HENPEPLIBHOM B TOYKE

My(x4; Vs ), €cIn OHA ONIpeesieHa B ITOI TOUYKe U HEKOTOPOii ee
OKPECTHOCTH, HMeeT npenes lim f( M) M ITOT mpeaes paBeH
M—=M,

3HAYEHUI0 (PYHKIUH Z B TOUKe M

2. | Kakas u3 popmyn cootBercTByeT muddepentmany GpyHkmun y=e2%? YK-2.3.1
a) dy=2e?*dx

b) dy=e?*dx

OIIK-3.11.2




c) dy=2e*dx

OrBer: a)
YacTHble TPOU3BOAHBIE
o gz =
1. Haiinure 4acTHBIC IPOU3BOIHBIC e e byHKIIIN
d

_ sin(3+8x —7y)
B 3,7

z -
2—x"y
ros(3+8x—Ty):8(2—x v )+ sin(3+8x-T7y)3x%y"

f Ty &
|.z—x3}-" I

OTtBeT:

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

[2 — xa},?)z

o gz =
2. Hailinure 9acTHBIC MPOU3BOIHBIC e e byHKITIN
d

_sin(3 + 2x — 5y)

= ;
2 —x*y?
o ros(3+2x—5y1:2(2—xty )t sin(3+2x-5y)ax7y"
TBET: 7
[z_x']'}l,-]-f-
—cos(3+2x—5y)*5(2— x*y") + sin(3+ 2x— 5y)7x*»y*
(2 —x*y™)?
o a a
3. Haiiaure yacTHbIE MPOU3BOIHBIE ﬁ H E—z GbyHKIIIN
sin(1l+4x — 3y)
z= -
3+ x2y7
o c:rs":i—4x—3}':'s4l:E—xz’}"' |—zin(i+4x—3y :'ij'}"'
TBeET: =
€ I:E—xz}"l]d
—cos(1+4x—3y)*3(3+x"y") —sin(1+ 4x— 3y)7x"»"
(3 + x2y7)2
o d a
4. Haiinute yacTHBIE MPOU3BOIHBIE ﬁ 54 E—z byHKIUHA
sin(7 +4x —7y)
z =
3 — IE_'UE'
o cos(T+4x—Ty):4(3—xTp¥ £ sin(T+ax—Ty 325"
TBeET:
|:3_x3}|5]4
—cos(7T+4x—7y) *7(3— x*y®) + sin(7 + 4x— Ty)6x’y°
(3 — x3y5)2
o a a
5. Haiiaure 9acTHBIE IPOU3BOIHBIC i Hu E—z byHKIIUN
sin(5 + 8x — 5y)
Z —_

3 — L‘C'.’}’E'

YK-1.¥.2




cos(5+8x—5y)+8(3—x 3" |+ sin(5+8x—5y 142"y

(3—2%y6)

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

OTtBeT:

(3 — x*y®)?

Beimucath yciioBre Ipu KOTOPOM BhIP)KEHHUE
P(x,y,z)dx + Q(x,y,z)dy+R(x,y,z)dz
npecTaBisieT coooi quddepeHnnan HeKoTopoi GyHKIMHU U(X,Y,Z).
Ortser: [laHHOe BhIpaxkeHue MpeacTaBJsieT co0oii nudpdepenunan Gynkuun
u(x,y,z), ecan: P(x,y,z) — 310 4yacTHasi npou3BoaHasi pyHKIMHU U(X,Y,Z) o
X;
Q(X,y,2) - 310 yacTHasi mpou3BoAHas PpyHKIUH U(X,Y,Z) mo y:
R(X,y,Z) 3T0 yacTHasi npou3BoaHasi PyHKIMHU U(X,Y,Z) 1O Z.

VK-1.B.2
OITK-3.]1.2

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

Oteer: Touka (¥X;; ;) Ha3sbIBaeTCsl TOYKOH MAKCUMyMa (pyHKIIMH
z = f(x;¥) , ecau cymecTByeT Takasi & - OKPECTHOCTh TOUKH
(x5: Vy ) ¥ 119 BCEX TOYEK (X; V), OTJIMYHBIX OT (X ; Vy ), M3 O-
OKPECTHOCTH TOYKH (X ; V) BHINOJIHSETCS HEPABEHCTBO:

F6iy) < £ (x:30)

YK-2.3.1

1. Haiitu npou3BOIHYIO PYHKIIHH

flx,y) = (8+5x% +2yv* —7x®y*)* B Touke K(1,1) mo
HanpasJeHuIo K Touke M (2,6)

—2256

OtBeT: —
V2

2. Haiiti mpon3BOAHYIO QYHKIUU

-

fle,¥) = (7 —x%+ 2y7* — x71v%)*  rouke K(1,1) mo
HanpasJIeHuIo K Touke M (4,3)

280
OTBeT: —
w13

3. Haiiti mpon3BoaHYIO QYHKINU

flo,y) = (7—2x7+ 2y —x*v™")7 B TouKe K(1,1) no
HarpaBleHHIO K Touke M (5,2
272

L

OTtBeT:

4. Haiitu npon3BoAHYyI0 QYHKIUIO

T |

Floy) = (1= 22 + 2y — x%y
HaIpaBleHHIO K Touke M (5,6

—1520

OtBeT: —
e 3 8

B Touke K(1,1) mo

)

5. Haiitu npou3BoaHyI0 QYHKIUU

Floe,y) = (5+4x 1t —2v% — 2x%y*)% B rouke K(1,1) no
HanpasJeHuio K Touke M(2,3)

380
OTBeT: —
V5

YK-2.V.1

OIIK-3.]1.2




ChopmynupyiiTe HEOOXOAUMOE YCIIOBHE SKCTPEMyMa
nuddepeHnupyeMoii QyHKLIUN JBYX HepeMeHHbIX = = f(x; v).
OtBer: Eciin B Touke N(x,;v,) nuddepenmupyemas GyHKIus

z = f(x; V) HMeeT IKCTpeMyM, TO ee 4acTHbIE IPOM3BOIHBIE B ITOIi
Touke paBHbl Hyt0 [, (xp;vy) = 0, f' (x;v,) = 0. 10 ycaoBue
HA3bIBAETCS HEOOXOUMBIM YCJI0BHEM IKCTPEMyMa.

YK-1.3.2

Kakoe ypaBHenue HazbiBaercs 1udpepeHnnanbHbIM ypaBHEHHEM
MepBOro nopsiaka?
OtBer: /luddepeHunanbHbIM  ypaBHEeHHEM IEPBOro IOPSAKA
Ha3bIBAaeTCs YyPaBHeHHUe, CBsA3bIBamomiee X, Y u Y'. OHO MoxkeT ObITh
3a1aHO B OJHOi U3 ¢popm:
F(x,y,¥') =0,

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

VK-2.3.1

B kakom ciyuyae ¢pyukius y=¢(x,C) (umu ®(x, y, C) = 0), sBisercs
o0 perienreM AugdepeHnnaib-HOro ypaBHEeHUs IEPBOroO Mopsaka’?
OtBer: O0mMM penieHueM (00IIUM UHTErPAJIOM)
nuddepeHINATBHOIO yPAaBHEHUS MIEPBOr0 NOPSAIKA HA3BIBAETCS
¢ynkuus y=¢(X,C) (wm ®(x, y, C) = 0), koTopas

a) ABJIAETCS pelliecHneM ypaBHeHHs PH JIIo0oM xonyctumom C;

0) s11000€e pelieHNe MOKeT ObITH MOJIy4YeHO M3 Heé IPU HEKOTOPOM

3HaYeHUH NocTostHHOM C.

VK-2.3.1

10.

SBnsercs mu GpyHKupsa x- + y° — 2x = € 0GUIUM peleHneM
nudpepeHnranbHOro ypapHenus X+yy' = 1?

Otser: IndpepeHuupyst ykazaHHYI0 HeIBHO 32JaHHYI0 (PyHKIHIO
x* + y* — 2x = C, noay4aem paBencrBo:2x + 2yy' — 2 = 0, To ecTh
x+yy' =1

Na, pynkuus x* + y* — 2x = C sBJasieTcsi OOIMM peleHneM
AU(pPepeHInATBLHOI0 YPABHEHUS.

YK-2.V.1

11.

Haiigure obuue pemenust nuddepeHnanbHbIX ypaBHEHUH,
IpeJcTaBiIeHHbIX HIke. HazoBuTe kakoe-1n6o 1udpoBoe cpencTso,
KOTOpPO€ MOKET OBITh IPUMEHEHO IS pEIIeHUs JaHHOW 3aJJauu.

OrBer: y =In|x| + C

OnHuMm U3 HU@poBHIX CPEACTB, KOTOPbIe MOT'YT ObITH IPUMEHEHBI
JUISI pellieHus JaHHOM 3a1a4M, OTHOCUTCS
Wolfram Mathematica

2. y'=2
) .

OtBer: ¥y =51In|x| + C

OnHum u3 undpoBbIX CPeaCcTB, KOTOPbIe MOI'YT ObITH IPUMEHEHBbI

JUIsl pelleHusl JaHHOM 3a1a4M, OTHOCHTCS

Wolfram Mathematica

VK-2.V.3
OITK-3.]1.2




OtBer: y = % In|lx| +C

OL[HI/IM nu3 III/I(])])OBLIX CpeacTB, KOTOPbIC MOFyT 6LIT]> l'[p]/IMeHeHbI
JUIs pelleHusl JAHHOM 3a1a4M, OTHOCHTCS
Wolfram Mathematica

OrBer: y =7 In|x| + €

OL[HI/IM n3 III/I(])])OBLIX CpeacTs, KOTOpbIE MOT'YT 6I>IT]> NMPUMEHCHBI
JUIsl pelleHusl JaHHOM 3a1a4M, OTHOCHTCS

Wolfram Mathematica

OtBer: ¥ =3 In|x| + C

OI{HI/IM n3 III/I(])])OBBIX CpeacrTB, KOTOPbIE MOI'YT ﬁbITb NMPUMCEHECHBI
JUISl pelleHusl JAHHOM 3a1a4y, OTHOCHTCS

Wolfram Mathematica

OtBer: ¥ =9In|x| + C

OnHum u3 nndpoBbIX CpeacTB, KOTOPbIe MOIYT ObITH IPUMEHEHBbI
AJI pelICHUuA }IaHHOﬁ 3agavdu, OTHOCHUTCH

Wolfram Mathematica

12
1Ly ==
X
OrBer: Yy =12In|x| + C
OnHum u3 undpoBbIX CPeacTB, KOTOPbIe MOIYT ObITH IPHMMEHECHBI
AJId pelIeHus JIaHHOﬁ 3adavYu, OTHOCHUTCH
Wolfram Mathematica
2. y'=2
. ) -
OrBer: Yy =31In|x| + C
OnHum u3 nndpoBbIX CPeaCcTB, KOTOPbIe MOI'YT ObITH IPHMMEHECHBI
AJIA pelIcHus JIaHHOﬁ 3adavuu, OTHOCHUTCH
Wolfram Mathematica
3 '|.‘:|'|I = E
C) .
OrBer: y =17In|x| + C
OnHum u3 undpoBbIX CPeaCcTB, KOTOPbIe MOI'YT ObITH IPUMEHEHBI
JJIA pememzm lIaHHOﬁ 3a11alm, OTHOCUTCHA
Wolfram Mathematica
r_ 27

4. yv' =

X

OrBer: y =27In|x| + C

OnHum u3 undpoBbIX CPeCTB, KOTOPbIe MOI'YT ObITH IPHMMEHEHbI
AJIA pelIcHus HaHHOﬁ 3adavuu, OTHOCHUTCH
Wolfram Mathematica.

12.

Pemnre 3amauy Komm npu HadanpHbIX yemoBusx: Y(1)=2 , T.e. HaliguTe

YK-2.3.1




JacTHBIC perieHus AuddepeHnanbHbIX YpaBHEHUH, TTPEICTABICHHBIX YK-2.V.1
HIKE VK-2.¥.3
1. y' =1
2 .
Oteer: ¥y = In|x| + 2
2. y' =2
t- x
OtBer: ¥y =5In|x| + 2
3.y ==
o 3x
OtBer: y = % In|x| +2
—
4, y = .
OrBer: ¥y =7 In|x| + 2
5 y' =2
te x
OrBer: ¥y =3 In|x| + 2
6. ' =2
C ) -
OtBer: ¥y =9In|x| + 2
7.y =2
C) -
OtBer: ¥y = 12In|x| + 2
8. y =2
te x
OrBer: ¥y =31In|x| + 2
9. v =X
OrBer: ¥y =17In|x| + 2
10.y' =2
s
OrBer: ¥y =27 In|x| + 2
13. | BemumuTe HOMEp MO KOTOPBIM PACIIONIOKEH Psifl, Ui KOTOPOTO HE YK-1.3.1
BBITIOJTHACTCS HEOOXOAMMBIH MPU3HAK CXOUMOCTH?
o  NE+3
1) ZH: Lagyy
- 2
2) Z?z=; ng_'_:}
o Sn*
3) Z": 13,22
o  NE+3
4) ZH:.‘ n%+1
OTtBet: 3)
14. | Kakue npu3HAKK UCCIEAOBAHMS HA CXOAUMOCTh TIPUMEHSIIOT ISt VK-2.3.1

YHUCJIOBBIX PAOOB C IMOJIOKUTCIIbHBIMU yjieHaMu’?
a) mpu3Hak /lanamGepa




b) mpasumo Jlomurans
c) merox Kpamepa
d) mpusnak Koum.

Ortser: a), d)

15.

Ecnu psin cxonutes, TO 9TO MOKHO CKa3aTh 00 00IIeM YICHE 3TOTrO
psana?

Otger: Ecam psig cxogurcs, TO ero 001UMil YieH i, CTPEeMHUTCH K
HYJII0, T.€. [im 1, = 0. 9T0 yrBep:KAeHHe Ha3bIBACTCs

f1—+00
HEe00XO0AUMBbIM NPHU3HAKOM CXOJAMMOCTH psiga. B yacTtHocTH, eciin
001IMIi YJIeH Ui, He CTPEMMTCS K HYJII0, TO Psii PACXOIUTCS.

VK-2.3.1
OITK-3.]1.2

16.

Ecnu oOuuii usien psga i, He CTPEMHUTCS K HYIIO, YTO MOXKHO
YTBEPXKJIATh O CXOJAUMOCTH psija?

OtBet: Eciin psix cX0QUTCS1, TO €10 00IIUIA YleH 1, CTPeMHUTCH K
HYJI0, T.e. [i1m 1, = 0. ITO yTBep:KAeHHe Ha3bIBaeTCs

n—oo
HEeOO0X0AUMBbIM MPU3HAKOM CXOAMMOCTH psiia. B yacTHocTH, eciin
0o01IMH YJIeH 1, He CTPEMUTCS K HYJII0, TO PSII PACXOAUTCS.

YK-2.V.1

17.

OOmwmit uneH psiga 1, CTPEMHTCS K HYIO. J{oCTaTOYHO JIk 3TOTO AJIs
TOT0, YTOOBI YTBEPKAATh, YTO JAHHBIN PSAJl CXOAUTCSA?

OtBet: Eciin psix cX0QuTCs1, TO €ro 00IIUiA YeH 1, CTPeMHUTCH K
HYJI0, T.e. [im 1, = 0. 9T yTBep:KAeHHe HA3bIBACTCH

n—+oa
HE00X0AMMbIM MNPU3HAKOM CXOAUMOCTH psAaa, HO OHO HE ABJACTCHA
A0CTATOYHBIM AJ1d TOI'0, YTOOBI YTBEpPKAATDh, YTO P CXOAUTCS. T.e.
PAA MOKET OBITh KaK CXOAANIIMMCH, TAK U paCXoastimmcCs.

VYK-1.B.2

18.

o 5n”

n=13,2_2
I/ICCJ'IGI[OBaTB I[aHHBIfI psAa Ha CXOOAUMOCTD. BBI6epI/ITe METOA
HUCCICI0OBaHUA U3 CITMCKA:

a) MHTerpaipHbIi TPH3HAK CXOAUMOCTH

b) Heo6xoaumplii MpU3HAK CXOAUMOCTH
c) Ilpusnak Komm
d) TIpusnak /lamambGepa

OTtBer: Psi pacxoaurcs, He BLINMOJIHSAETCS HE00X0IUMBIH
npu3HaK — b)

VK-1.B.2

19.

(1n—5
[Gmr+2

1. HccnemoBaTb CXOMUMOCTD psifia 2 -

OTBerT: cxoauTcs

- [4n
2. HccnemoBaTb CXOMUMOCTD psifia 2, -

[Bm—

OTBer: cxoaurcs

(5]

- [1m
3. HUccnenosarh cXOqQUMOCTb psifia 2o | ————
e | ofl—& "

OTBeT: cxoauTcH

VK-1.V.2
VK-2.V.1
OITK-3.71.2




- (4
4, I/ICCJIGI[OBaTb CXOOUMOCTD psaaa Ele R —
n (n

OTtBeT: pacxoaurcs

[(Im+3

5. HccnenoBarb CXOAUMOCTB psijia 27, e
" (1nt+

4)51

OTBeT: cxoauTco

20.

o [Im—5)2
1) Hccnenosath CXOAMMOCTb Psia 2o | ———
n=1 .

(Gn+

OrtBet: cxoauTest
2) Kakoii npusHak Bel ncronb3zoBani. O00CHYHTE CBOI BHIOOD.

o .
ntl — 7 T.K.

OTtBer: npuMenum npusHak Janamoepa. [ = lim

fi—roa O

2\3<1, To psx cxoaurcs. [lpusnak cpaBuenus u npusnaxk Komm ne

YK-2.B.2

21.

IMO3BOJIAT OTBECTUTH HA BOIIPOC 3aJaHUs.

o I =n
1) HccnenoBarh CXOAMMOCTD PAAA Yo ) ————
n=1", 12

OTtBeT: pacxoaurcs
2) Kakoii npusHak Bel ucrons3zoBanu. O00CHYyHTE CBOH BHIOOP.

OrBer: npuMenum npusHak Komm. [ = "/a_=4 , 1.k.4>1, T0 psa
Ul | ’ °

cxoautcsi. HeoOxoaumplii Npu3HAK, NPU3HAKH CPABHEHUSA U

YK-2.3.1

22.

I[a.ﬂaMﬁepa HE IMMO3BOJAIOT OTBETUTH HA BOIIPOC 3aJaHUs.

(In+3)4"

1) HccnenoBarh CXOQMMOCTb PAAA 2.

=1 (in+4)s"

4)50

OTtBeTt: cxoaurcs
2) HazoBute kakoe-mu00 mudpoBoOe CPEACTBO, MPUMEHUMOE IS
peuieHus qaHHou 3agaun. O60CHYIiTe Balll BHIOOP.

OtBet:
K uudpoBbiM cpeacTtBamM, KOTOPble MOTYT ObITh NPUMEHEHBI IS
pelieHMs JaHHOW 3agaum  otHocuTes Wolfram  Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJWOYailee O00JbIIOH Hadop
MareMaTu4ecKuX (QyHKIUIA B TOM 4MCJ/ie CHCTEMY KOMIbLIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYI) HA TMOArOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

YK-2.¥V.3
VK-1.V.2
YK-2.V.1

23.

IlycTh JaH 3HAKOYEPEAYIONMHCS PAN L=y 1,,. Eciu psn,
COCTaBJICHHBIN U3 a0COIIOTHBIX BEIUYHH |Un|, CXOAUTCS, TO YTO MOXKHO
CKazaTh 0 3HaKouepenyromemcs psaae? Beibeprure BepHBIil OTBET.

a) Psan cxomures

b) Psix pacxomutcs

C) Psax cxomutcst abCOTOTHO

OrBer: C)

YK-2.3.1

24,

Ecnu aGcomroTHRIC BETHUMHBI YWICHOB 3HAKOYEPEAYIOMIETOCs psiia

VK-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
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

2_, U, yOBIBAIOT U OOIIMIl YiIEH pAia CTPEMUTCS K HYJIIO, TO UTO
MOYKHO CKa3aTh 0 CXOAUMOCTH psaga? Beibepure BEpHBI OTBET.
a) Pax cxoaurcs

b) Psx pacxomurcs
C) Psan cxomures abCOMIOTHO

OrBer: a)

OIK-3.71.2

25.

Crenennsle psabl. IHTEpBas U paguyc CXOJUMOCTH.

1. Haiftu 061aCTh CXOIUMOCTH Psi/ia

oa

E xr:=l_x_x-_..._x-‘:_...

n=0
Oreer: (—1;1)

2. Haiiti paanyc CXOOMMOCTH psiia

oa

Z[Ex]” =1+2x+4x -+ 2"+ -
n=0

OtBer: R=0,5
B 3. Haiitu paamyc CXOAMMOCTH psijia
Z(Sx}u" =1+4+5x+25x7 + -+ 57" 4 -
- OtBer: R=0,2

4. Haiitu pagnyc cCXOAMMOCTH psa
- (—=1)"(3x)" . 3x (3:(): (—1)"(3x)"

n+1 23 T T e T
n=>0

1
OTBer: R = S

5. O61acThIO CXOAMMOCTH Pl

oo

Z Clx—a)"=Cp+C(x—a)+ Cy(x—a)’ ++C (x—a)" ..
n=0
SBnsercsa unrepsain (2; 4). HaiiauTe ero paauyc cXoauMOCTH.
Oteer: R=1

VK-1.V.2
YK-2.3.1

26.

CTeneHHOM paa 2 =p @, % "cXOMUTCS B TouKe Xo.UTO MOXKHO
YTBEPKIaTh 00 a0COIFOTHOM CXOJUMOCTH 3TOTO Psjia B KaKIOM U3
TOUYeK X, TAKHX, uTo|x| = |x,|?

Ortger: Ecan crenennoii psag 2. -, a,x " cXoquTcs B TOUKe X0, TO, OH
a0COJIIOTHO CXOUTCSH B KAXKI0H TouKe X, 115l KOTopoii |x| < |x,].
JTO yTBepsK/AeHHe Ha3bIBaeTcsl TeopeMoii Ades.

YK-1.3.2

27.

1. Pasnoxwurs MHOrounen f(x) = —x*—10x"—30x —31 Bpax
Teiisopa B OKpECTHOCTH TOYKH ¥ = —2

OTtBeT:

VK-1.Y.2
OIK-3.71.2




fx)=-3-2(x+2)—4(x+2)*— (x+2)?
2. Pasznoxuth MuOrouwnen f(x) = —x* —2x* + 5x — 1 Bpax
Teinopa B OKpeCTHOCTH TOUKH ¥ = 1

OTtBet:
flx)=1—2(x—1)—5(x—1)*— (x— 1)?

3. Pasznoxuts MHOTOWIeH f(x) = —2x* + 14x~ —25x +12

psan Teitnopa B OKPECTHOCTH TOUKH ¥ = 2

OTtBer:
flx)=24+7(x—2)+2(x—2)> — 2(x—2)3

4. Paznoxuts MHOrowteH f(x) = —2x*—2x7+7x +13 Bpan

Teiinopa B OKPECTHOCTU TOYKH X = —1
OTtBer:
flx)=6+5(x+1)+4(x+1)*—2(x+1)°
5. Pasnoxuts MHOrowIeH f(x) = —2x*—7x*—x +9 Bpan

Teiinopa B OKpeCTHOCTH TOUKH ¥ = —2

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

Bompocsr (3amaun) s 3aueta / mudd. 3auera npepcraBieHsl B Tadbmuie 16.
Tabnuua 16 — Borpocs! (3a1aun) ams 3aueta / audd. 3ayera

12.911 [Tepeuyens BonpocoB (3anau) 1 audd. 3auera I/IH}III/I<IZ)2)1:”[FOpa
Cemectp Nel
28. | Ilpenen pynkuu. Beraucienue HpeILGJ'IOB. YK-1.¥.2
—5x—2 OIIK-3.11.2

1. Beruucnuts npenen ]1111

......

I.'l

o

OtBet: 8/5

3. Beruucnuts npenen lim =

x—roo 2%~ —3x—2

Ortser: 3/2

4. BerumcnuTh npegen lim —

w—3 Ix" —EBx—3

Ortger: - 5/7

5. Bsruucouts npegen lim -

w— oo .:-\ X

R -

OTBeT: 0eCKOHEYHOCTEL




6. Bbraucnuts npenen lim ———

x—=2 —x~FIZx T8

Ortser: -3/6 = -1/2

7. Boruucouts npegen lim =

X~ 00

2 e T L

B b 1
X FRTY

2x~+h5x—12

OTBeT: 0€CKOHEYHOCTH

8. Beruncnuts npesen lim ————

2 X a4

Otser: 7/6

. X —bX
9. Brauciautb nmpeaci lim — -

x—+oa X

OTBeT: 0€CKOHEYHOCTH

10. Beraucauts npeaen lim ———

2 Ix-—2

OtBet: 8/5
29. | Kakue U3 npeacTaBIeHHBIX HIKE MIPEIETIOB MOTYT OBITh BHIYMCIICHBI VYK-1.B.2
METOJIOM JIEIIEHUSI Ha OOJIbIIIYIO CTEIIEHb [IEPEMEHHbIX ? OIIK-3./1.2
lim s
a) x—=0 % 2yax
. 2x” —dx—6
b) lim Z5———
. 3x’-4x—4
c) lljl} Ixi-3x-2
. —x i
d) lim_————
lim xi2xtoniz
e) m—oa  ImE—Tx+2
Otsert: a), C), €)
30. | Kakas QyHKIMS Ha3bIBAaeTCS HEMPEPHIBHON B TOUKE Xo? YK-2.3.1
OtBet: ®ynkuus f(X) Ha3pIBaeTCs HeNMPEPHIBHONW B TOYKE X0, €CJIN
OHA ONpe/eIeHa B HEKOTOPOH OKPECTHOCTH 3TOM TOYKH X0 U
lim f(x) = f(x,)
x—xp
31. | Yemy paBHa CyMMa KOHEYHOTO YKclia OECKOHEYHO MalbIX ()YHKIIHN? YK-2.3.1
OtBer: CyMMa KOHEYHOI'0 YUCJIA 0€CKOHEYHO MAJIbIX (PyHKUMI —
3T0 PyHKIHMSA OECKOHEYHO MaJiast
32. | Teno gBmwxercs o 3akoHy S(t) =5t° +1. Yemy paBHa ckopoctb V(t) B YK-1.3.1
MOMeHT BpeMeHH t =17 3anumuTe HOMep BEpHOTO OTBETA.
1) 6
2) 4
3) 10
4) 15
OTtBer: 4)
33. | 1) BrruncnuTe IpOU3BOAHYI0 GYHKIUHU V¥ = x~ + 4% VK-1.B.2

OIK-3.71.2




Otser: 2x + 4% In4

2) Bepno nu yrBepkacHue: «I[Ipou3BoHas CyMMBI IBYX
muddepeHurpyembIx GyHKIUI paBHa CyMMe IPOU3BOJHBIX ITUX
¢bynkuuity. OTBET apryMeHTHpYHTE.

OTger:
I[Mpasuaa nudpPepeHunpoBanuss MOryT ObITH 3aNIMCAHBI:

1. (C-u(x))'=C-u'(x)
2. (Uu(X)xv(x))'=u'(X)xVv'(x)
3

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

4. () 2wl el

®opmyJia Ne4 kak pa3 u o3HauaeT, uTo «[IpousBognasi cymMmmbI 1ByX
aupepeHunpyeMbix GyHKIHMIA paBHA CyMMe POM3BOAHBIX ITHX
GyHKIM».

34.

1) BbruuciuTe NpOU3BOAHYIO QYHKIUU V = x%- 4%

OrBer:y = x - 4% (2 + xin4)

2) Bepuo nu yrBepxaenue: «[IpousBoaHas mpou3BeCHUS ABYX
muddepeHrpyemMbIx QyHKIUN paBHA IPOU3BEACHUIO IPOU3BOIHBIX
THX QyHKIUI». OTBET apryMeHTUPYHTE.

OtBeT: yTBepKACHUE HEBEPHO.
IIpaBuia quddepeHnnpoBanust MOryT ObITh 3aNIMCAHBI:

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

N

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

| f 1 Lad—ulx)vix

v (x

w

®opmyiia Ne3 —310 popMyJia 1JIsi BBIYMCICHUS IIPOM3BOIHOM
npousseleHus AByX 1@ depeHurpyeMbIX pyHKIHI, OHA He
COOTBETCTBYET NIPUBEICHHOMY B YTBEPKACHHHU TEKCTY.

VYK-1.B.2

35.

Haiigure dopmyny ¢ ommOkoi. ApryMeHTUpYHTE CBOU OTBET.

-

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

N

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

4, () o ul el

w

OtBet: omuodka B popmyJie Ne3. Ilo npasuny nuddepeHuupoBanus

npousBeaeHus ABYyX AupdepeHunpyembiX GyHKIUN NIPOU3BOAHASA

NMPou3BeeHUsI BbIUncaseTcs o gopmy.ie:
(U(x)-v(x))"=u’"(x)-v(x)+u(x)-v'(x)

YK-2.3.1
OIIK-3.11.2




36.

[TpaBuna quddepennupoanus. [IponsBoaHas ClI10XKHON HYHKIIUH.
3ananue 1.
1) Haiinure nmpon3BoHy0 QYHKIIUH

v =5cos(7+8x) + V7x—8

OTtBeT:
3

7 2

—40sin(7 + 8x) + n (7x—8) *#

2) HazoBwute kakoe-1u00 1U(ppoBOe CPEACTBO, MPUMEHHUMOE IS
peureHus qanHou 3agadn. OO0CHYHTE BaIll BHIOOP.

OtBer: K undpoBbsiM cpeacTBam, KOTOpbie MOTYT ObITH IPHMEHEHbI
JUIsl pelleHusl JaHHoM 3agaum oTHocuTest Wolfram Mathematica-
nporpamMMHoe odecrieueHue, BKJI0Yawmee 00J1b110ii Hadop
MaTeMaTH4YecKuX GYHKIHMHA B TOM YHCJIeCHCTEMY KOMIbIOTEPHOM
ajIredpbl, OpMEHTHPOBAHHYIO HA MOJATOTOBKY HHTEPAKTHBHBIX
AOKYMEHTOB € BbIYMCJIEHUSIMHI U BU3YAJbHBIM CONPOBOKIEHHEM.

3agaHue 2.

1) Haitnure npou3BoaHyt0 pyHKINN
y = 5cos(5+ 2x) #In(5x— 2)
OtBer: —10sin(5 + 2x) * In(5x— 2) + 5cos(5 + 2Zx) * >

5x—-2

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

OtBet: K undpoBsiM cpeacrBam, KOTOpbie MOTYT ObITh PUMEHEHbI
JUISI pellieHus JaHHoi 3aaaun oTHocuTcst Wolfram Mathematica-
nporpamMMHoe odecrneyeHue, BKJIOYammee 00Jb110il Hadop
MaTeMaTu4ecKuX GyHKIUI B TOM YHCIECHUCTEMY KOMINbIOTEPHOM
ajareOpbl, OpUEHTUPOBAHHYIO HA MOATO0TOBKY HHTEPAKTUBHBIX
AOKYMEHTOB C BIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOXKIEHUEM.

3ananue 3.
1) HaiiauTe npou3BOAHYO GYHKIIUH
_ —6tg(7 + 4x)
" In (7Tx— 4)
Orser:

—24 7

Tx—4

¢ In(7x— 4) + 6tg(7 +4x) *

S
cos” (7T+4x

(In(7x— 4))?
2) HazoBute kakoe-mu6o nudpoBoe CPeaCcTBO, MPUMEHUMOE IS
penieHus qaHHou 3agaun. OO60CHYIiTe BaIll BHIOOP.

OtBet: K undpoBbiM cpeacTBam, KOTOpbie MOTYT ObITh IPUMEHEHbI
JUIs pelieHust JaHHoi 3aaaum oTHocuTest Wolfram Mathematica-
nporpamMMHoe odecrnieueHue, BKJIOYammee 00J1b110ii Hadop
MareMaTu4ecKux GyHKUU B TOM YU CJIECHUCTEMY KOMIbIOTEPHOM
ajaredpbl, OpUEHTHUPOBAHHYIO HA NMOATO0TOBKY HHTEPAKTHBHBIX
JOKYMEHTOB C BHIYMCJIEHUSIMH U BU3YAJIbHBIM CONPOBOXKIEHUEM.

3amanue 4.

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



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

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

1
- ¢ (—24)cos(7 + 4x)
2,/2 —6sin(7 + 4x)
2) HazoBure kakoe-1u00 muppoBoe CpeacTBO, MPUMEHUMOE JIJIsS
peureHus qaHHou 3agaun. OO60CHYHTE BaIl BHIOOP.

OtBet: K undpoBbiM cpeacTBam, KOTOPbie MOTYT ObITh IPUMEHEHbI
JUIsl pelleHusl JaHHoM 3agaum oTHocuTest Wolfram Mathematica-
nporpamMMHoe odecrieueHue, BKJI0Yawmee 00J1b110ii HAadop
MaTeMaTU4YecKUX GYHKIMHA B TOM YHCJIECHCTEMY KOMIIbIOTEPHOM
ajaredpbl, OpUEHTHUPOBAHHYIO HA MOATO0TOBKY HHTEPAKTHBHBIX
AOKYMEHTOB € BbIYUCJIEHUSIMU U BU3YAJbHBIM CONPOBOKIEHHEM.

3agaHue 5.

1) Haiiaute npou3BOHYIO (PYHKIIMU
v = 5cos(3 +4x) + log,(3x— 4)
Otser:

3
—20sin(3 +4x) +

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

Otger: K undpoBbiM cpeacTBam, KOTOpbie MOTYT ObITH IPMMEHEHbI
JUISl pelleHus JaHHoi 3aaaum oTHocuTest Wolfram Mathematica-
nporpaMMHoe odecrneyeHue, BKJIKYaIiee 00/1b110ii HAO0P
MaTeMaTHYeCKUX PYHKIMA B TOM YHCJIEe CHCTEMY KOMIIbIOTEPHOM
ajiredpbl, OpMEHTUPOBAHHYIO HA MOJATOTOBKY HHTEPAKTUBHBIX
AOKYMEHTOB C BIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKICHUEM.

37.

[IpoBepbTe SABASAETCS U BhIpAXKEHUE
1 .
- ¢ (—24)cos(7 + 4x)

“yl = =10 R 3

HPOU3BOIHOM QyHKIMHU v = /2 — 6s5in(7 + 4x) ? OTBET 0OOCHYIHTE.
OTBeT: BbIpa:keHHe ABJISIETCS MPOU3BOIHOM 1151 PYHKIMHU, YTOOBI
3TO 000CHOBATH MO3KHO B3SITh IPOU3BOAHYIO OT

V= \,-"2 — Gsin[? + 4%) WIKM BBIYMCJIUTH HeonpeaeJeHHbII

HHTerpaJj

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

VK-2.3.1
OITK-3.]1.2

38.

3anummTe ypaBHEHHE KacaTelbHOM K rpaduky QyHKIuN y=x° - 2
B €r0 TOUKe ¢ abcimccoi Xo= 1
OrBer: y=3x-4

YK-2.3.1

39.

B KaKoii TOUKe ypaBHEHHE KacaTeIbHOM K rpaduky GpyHKIHH Y=X° -2
nMeet B Yy=3X-4

OrtBer: Xo=1

3amada MOXeT ObITh perieHa 1ByMs criocobamu. O6ocHylTe 06a
croco0a permeHus.

YK-13.1



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

Otgert: IlepBblii C1IOCO0 OCHOBAH HA ONpe/leJIeHUN KACaTeJbHOH K
rpaguky GyHKIUH — ITO 001Iasi TOUKA rpadpuka pyHKIHHN U
NPSIMOi, SIBJISIIONIEHCS KAacaTeJbHOM, T.e. HY>KHO PellMTh CUCTEMY
L[y =x3-2
aBHEHUH |-
P y=3x—4
IIpu BTOPOM Ccnioco0e penieHusi, HeOOXO0AUMO CPABHHUTH 0011Iee

YPaBHEHHE KACaTeJbHOH ¥ = ¥ (%) + ¥ ‘(XD:I (x— x,) my=3x-4

40.

ITycts B Touke (Xo, Yo) mepecekarorcs ase kpuBbie Y=f(X) u y=g(x). Ooe
byuknun Y=f(X) 1 y=¢(X) umerot npousBoaHbie B Touke (Xo, Yo). Uemy
PaBEH yroj MeXay KpUBbIMU?
OtBer: Yriom ¢ mexxkay kpubiMu Y=f(X) u y=g(X) B Touke (Xo, Yo)
HA3bIBAETCS YIoJI MEKAY KAcaTeIbHBIMH K MPSAMBbIM,

g lxg ) —F (xp

NPOBEICHHBIMHU B TOYKe (X0, Yo) H tg(e) = 11 (xg)-g (x
R | B ]

VK-1.3.2

41.

[TycTh monoxeHnue TOYKHU IpH e€ ABMKCHUH 3a1aéTcs pyHKImen S=S(t),
rie t — Bpemsi. YeMy paBHa CKOpPOCTh TOYKU? BhIMuimTe HOMEp BEpHOTO
YTBEPIKICHHSL.

a) CKopocTh TOYKH PaBHA MPOU3BOAHOM PpyHKIMM S(t)

a) CKOpOCTh TOYKH paBHA BTOPOM MPOU3BOAHOM QyHKInH S(t)

b) Ckopocts Touku paBHa auddepenimany Gynkuuu S(t)

OrBer: a)

YK-2.B.1

42.

[Mycte ¢pynkums y = f(x) 3agana Ha uaTepBaie (a, b). HazoBure ycrnoBue
yobiBanus GyHkiun y = f(x) Ha uHTepBane (a, b).

Otger: Ecan npousBognas pynkuun y = f(x) orpunareabHa ajis
BCeX X M3 MHTepBaJa (3, b), To pyHKIHUs yObIBaeT HA ITOM
HUHTEpBaJIe.

YK-1.3.2

43.

[Mycte ¢pynkums y = f(x) 3agana Ha uaTepBaie (a, b). HazoBure ycrnoBue
BBIMTYKJIOCTH BBepX (pyHKIMHU y = f(x) Ha uHTepBaie (a, b).

Otger: Ecan BTopasi npou3Boanas pynkuuu y = f(x) orpunarenbna
A5 BcexX X U3 mHTepBaJa (a, b), To pyHKuus BoIMyKJIa BBEpPX Ha
ITOM HHTepBaJe.

YK-1.3.2

44,

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

VK-2.B.2

45.

[Tycts muddepenuupyemast pynkuus y = f(X) 3agana Ha nHTEpBaJe

(a, b).

W3BecTHO, 4TO B TOUKE Xo HA HHTepBate (a, b) mponsBonnas hyHkuu y
= f(x) paBHa Hym0. Kakux JaHHBIX HE XBaTaeT, 4YTOOBI yTBEPKIAATh, UTO
B 9TO# TOUKE (PYHKIUS UMEET MAaKCUMyM?

Otget: B Toukax 3xkcTpeMyma Ha uHTepBaJe (8, b) mpousBoanas

VK-2.B.2
OIIK-3.11.2




¢dynkuum y = f(X) paBHa HyJ110 (He00X0AUMOE YCI0BHE). ITA TOUKA
MOKeT ObITh TOYKOI MaKCMMyMa, MUHUMYMA WIH Neperuda
rpaduka pyakuun. s Toro, yTo6bl B TOUKE ObLI MAKCHMYM,
npou3BoaHast GyHKIHMU J0JKHA MEHATDH 3HAK C IJIIOCA HA MUHYC.

46.

Kakas npsiMast TMHUS Ha3bIBACTCS aCHMIITOTOM rpaduka GyHKIUN
y=f(x)?

Ortset: [IpsamMas TuHUS M HA3BIBAETCS ACHMNTOTOM rpaduka
¢yukuuu Y=f(X), ecoin paccrosinue d or Touku M, jexkameid Ha 3TOM
rpajuke, 10 MPSIMOii M CTPEMHUTCS K HYJII0 NP HEOTPAHUYEHHOM
YAAJIeHUH 3TO TOYKHM 10 rpauKy OT Ha4Yaj1a KOOPAUHAT B
0€CKOHEYHOCTh.

VK-1.3.2

471.

BepHo 11, 4yTO BBIpaXkeHue

5, 2 ., 2

4 +oy

4 37 5
SBnserca pemenueM | (5x° — 2x - +vx¥)dx ? OTBeT 0o0OCHYiTE.
[TpuBenuTe aBa criocoba pereHus..
OTBeT: BhIpaKeHHe

5

5 2
5,1 2,3
4 3

J (5x% — 2x% + \.-"F]dx

1w

+5

i =
Toxt+ 5 siBJIsIeTCS peleHreM

JIJIst 0TBETA HA 3TOT BONPOC MOKHO B3SITH HHTErPaJl
i . = 5 2 25
J (5x° —2xX" + ¥ )dx=—x*—=-xX*+=-x1+C
5 ) 3 5
5
5 a 2 3 2 = .«
T.e. -x* —Zx’ +-x2 +5 -9T0 0aHO U3 pemennii npu C=5.

Bropoi BapuanT E)ememm: B3AITh NPOU3BOJAHYIO OT
5 2
I
4 3

L —
dynkumn  5x° —2x* +Vx® | 3maunT BHIpaXKEHHE
5

o - [V}
+oxz+ 5, NIPOU3BO/IHAS PABHA NOAUHTErPaJbHOI

5 . 2 =
;x“ - ;xg +-xZ+5  SIBISETCS pelleHUeM HHTerpaa.

YK-2.V.1

48.

1. Beiuuciauth HeONpeaeNEHHBIN HHTETpa:

J (5x% —2x* + \.-":Tsjﬂ‘,w

Ortser:

5 2 2 3
—xt——xF+-xa+C
4 3 5

2. BbIYMCIUTH HEolpeIeIEHHBINA HHTETrpall:

- o 3 1 P
J (Vx*+3x" -5 —=)dx

Vo
OTtBeT:
3 5 3 L
—xI+—x*—20x14+C
5 4

3. BwrunciauThs HeonpeneaEHHBIN HHTETPAT:

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




OTtBeT:

3 &8 67
—xi+ —x6+ C
8 7

4. BbluMcnuTh HEONpeneaEHHBIN UHTETpaL:

OTtBeT:
5

0,5x*+0,8x 1+ C
5. BeruncauThs HeonpeaeaEHHBIN HHTETPAT:

J cos(4x — 7)dx
Otser:

1
—sin(4x—7)+C
e )

49,

MeTo 16l MHTETPUPOBAHKS: METOJ BHECCHHUS 1O 3HAK AuQdepeHnana
Y METOJ1 3aMEHbI IEPEMEHHOW NHTETPUPOBAHUS.
1. BribGepute METOJ MHTETPUPOBAHUS U BHIYUCIUTE UHTErPal.
VYKaxxute Kakoi METOJ UHTETPUPOBAHUSI IPUMEHSIIN:
Orser:

J" 2xdx
Vxi+ 3
22 +3+¢C

Mo:keT ObITH IPUMEHEH KaK MeTO0/] BHeCEHHS M0/ 3HAK
Au(pepeHnnana TaK U MeTO/J 3aMeHbI IIePpeMEeHH O
HHTErPUPOBaHUS.

2. BwiGepute MeTO MHTETPUPOBAHUS M BBIYUCIUTE HHTETPAI.
VYKaxxute Kakoi METOJ HHTETPUPOBAHUS IPUMEHSIIN:
" 4xdx
J x*+1
Otser:
Zarctg(x*)+ C
MoxeT ObITh IPUMEHEH KaK MeTO0/l BHECEHUS IO/ 3HAK

Au(pepeHnnana TaK U METO/J 3aMeHbI IIePeMEeHH O
HHTErpUpOBaHMusl.

3. Bribepurte MeTO1 MHTETPUPOBAHUS U BHIUMCINTE UHTETpAJl.
VYKaxxute Kakoi METOJ HHTETPUPOBAHUSI IPUMEHSIIN :

J xsin(x* + 3)dx

OTBeT:

VK-2.B.2
YK-1.¥.2




—;cﬂs[xz +3)+¢C

ra

Mo:xeT ObITH IPUMEHEH METO/1 3aMeHbI NepeMeHHOM
HHTErPUPOBAHMSI.

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

dx
J Vxcos?(Vx)
OTger:
2tg(yx)+C
Mo:keT ObITH IPUMEHEH METO/1 3aMeHbI epeMeHHOi
HHTErpUPOBAHUS.

5. BriOepure MeTO MUHTETPUPOBAHUS U BBIYUCINTE UHTETPAIL.
VYKkaxxute Kakoi METOJ UHTETPUPOBAHUSI IPUMEHSIIN:
OrBer:

[ dx
)
—2In|4 — x|+ ¢

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

50.

3ananue 1.

1) BBIYHCIUTH, IPUMEHUB METO MHTETPUPOBAHUS IO YACTSIM:

J X % cosxdx

Otser: xsinx + cosx + C
2) HazoBure kakoe-mub0 uKU(POBOE CPENCTBO, MPUMEHUMOE s
pelieHus JaHHou 3agaun. O60CcHyTe Balll BHIOOP.

OTtBeT:
K uudpoBbsiM cpeacrBaM, KOTOpble MOI'YT ObITh NMPHUMEHEHBI JJIsI
pelieHusi aaHHOM 3agauyd  oTtHocuTca Wolfram Mathematica-
nporpaMMHoe oOecneyeHue, BKJIWYaomee 00Jb1I0i  HaOOp
MaTeMaTH4eCKUX (PYHKIOHUI B TOM 4YHCJIe CHCTEMY KOMIbIOTEPHOI
ajredpbl, OPUEHTHPOBAHHYI0 HAa MOATNOTOBKY MHTEPAKTHUBHBIX
AOKYMEHTOB C BIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

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

Otser: (x +1)e* — e+ C
2) HasoBure Kakoe-mu00 1H(PPOBOE CPEACTBO, MPUMEHUMOE IS
penieHus qaHHou 3agaun. OO0CHYyiiTe Balll BEIOOP.

OTtBet:
K uudpoBsiM cpencTtBam, KOTOPble MOTYT ObITh NMPUMEHEHbI IS
pelieHusi aaHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
NporpaMMHoOe  o0ecmedyeHHe, BKJIKWYawuIiee 0ouapmoi  Hadop

VK-2.Y.1
VK-2.V.3
OITK-3.]1.2



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

MaTeMaTU4ecKMX (YHKUIHMH B TOM 4YMCJe CHCTEMY KOMIbIOTEPHOI
ajaredOpbl, OPUMEHTHPOBAHHYI0 HAa MOATOTOBKY MHTEPAKTUBHBIX
JOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONPOBOKIEHUEM.
3amanue 3.

1) BerunciauTh, IpUMEHUB METOJI UHTETPUPOBAHMUS 110 YACTSIM:
J xinxdx

Otreer: 0,5x* (Inx—0,5) + C
2) HasoBure Kakoe-a1u00 mH(POBOE CPEACTBO, MPUMEHUMOE IS
peureHus qanHou 3aqadn. OO60CHYITE Balll BEIOOP.

OTtBet:
K mudpoBbiM cpeacTtBaM, KOTOpble MOTYT ObITH NMPUMEHEHBI IS
pelieHusi aHHOM 3agayd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe oOecrnedyeHue, BKJIO4Yawilee O00JbIIOH Hadop
MaTeMaTH4YeckKuX (YHKOHHA B TOM YHCJIECHCTEMY KOMIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYI0 HA TOATOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB € BbIYMCJIEHUSIMHU U BU3YAJbHBIM CONPOBOKIEHHEM.
3anganue 4.

1) BeruncinuTh, MPUMEHHUB METOJ HUHTEIPUPOBAHUS 10 YACTSM:
.'l.': * sinydx

OtBer:—x”cosx + 2xsinx + 2cosx+ C
2) HasoBure Kakoe-n1u00 HH(GPOBOE CPEACTBO, MPHUMEHUMOE IS
perieHust JaHHoM 3agaun. OOOCHYWTE Balll BHIOOP.

OTtBeT:
K uudpoBbiM cpeacTBamM, KOTOPbIE MOTYT ObITh IPUMEHEHbI ISl
pelieHus JaHHOI 3aga4uu oTHocuTcest Wolfram Mathematica-
nporpaMMHoe odecrneyeHue, BKIKYaIiee 00/1b110ii HAO0P
MaTeMaTH4YeCKUX PYHKIMA B TOM YHCJIE CHCTEMY KOMIIbIOTEPHOM
ajredpbl, OpMEHTUPOBAHHYIO HA MOJATOTOBKY HHTEPAKTHUBHBIX
AOKYMEHTOB C BIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKICHUEM.

51.

Samanue 1.

1) BeluncnuTe onpeneeHHbII HHTErpat:

-

J dx

0

OtBet: 2
2) Ha3zoBure kakoe-m1u00 nudpPoOBOE CPEACTBO, MPUMEHUMOE IS
penieHus qaHHou 3agaun. OO0CHYyIiTe Balll BEIOOP.

OrtBer:
K uudpoBbiM cpeacTtBaM, KOTOPble MOI'YT ObITh NPUMEHEHbI JIsl
pemieHust JaaHHOl 3amayu  ortHocuTca Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJWO4Yawilee O00JbIOH Hadop
MaTeMaTU4ecKMX (PYHKUIHMH B TOM 4YHCJEe CHCTEMY KOMIbIOTEPHOI
ajareOpbl, OPUMEHTHPOBAHHYI0 HAa MOATOTOBKY WHTEPAKTUBHBIX
JOKYMEHTOB C BHIYMCJIEHUSIMH ¥ BU3YAJIbHBIM CONMPOBOXKIECHNEM.

VK-2.V.3
OITK-3.]1.2
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3aganue 2.

1) BeruuciuTe onpeaeacHHbIN HHTETPa:

1

J 2dx

a0

OtBet: 2
2) HazoBute kakoe-1n00 nuppoBoOe CPEACTBO, MPUMEHUMOE IS
pereHus gaHHOM 3aaa4un. OOOCHYWUTE Balll BHIOOP.

OTtBeT:
K mudpoBbiM cpeacTtBaM, KOTOpble MOTYT ObITH NPUMEHEHBI IJIs
pelieHusi aHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe oOecrnedyeHue, BKJIO4Yawilee O00JbIIOH Hadop
MaTeMaTH4YeckuX (YHKUHHA B TOM 4YHCJIE CHCTEMY KOMIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYI0 HA TOATOTOBKY MHTEPaAKTHBHBIX
AOKYMEHTOB € BbIYMCJIEHUSIMHU U BU3YAJbHBIM CONPOBOKIEHHEM.

3agaHue 3.

1) BeruncnuTe OnpeneeHHbII HHTETpat:

3

J xdx

-

OrBer: 9/2-4/2=5/2
2) HazoBute kakoe-mu00 mudpoBoOe CPEACTBO, MPUMEHUMOE IS
peuieHus qaHHou 3agaun. O60CHYyiiTe Balll BHIOOP.

OtBet:
K uudpoBbsiM cpeacrtBamM, KOTOPble MOTYT ObITh NPUMEHEHBI JIs
pemienust aaHHoi 3amaum  otHocutcss Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJO4Yawilee O00JbIIOH Hadop
MaTeMaTu4ecKuX (GyHKIUIA B TOM 4MCJie CHCTEMY KOMIbLIOTEPHOM
ajiredpbl, OPUEHTHPOBAHHYI) HA TMOArOTOBKY MHTEPAKTHBHBIX
JAOKYMEHTOB C BHIYMCJIEHUAMH U BU3YAJIbHBIM CONPOBOMKIEHHEM.

3amanue 4.

1) BbluuciIUTE ONPEICICHHBIN HHTETPAT:

0

J x¥dx

-1

OtBer: 0-1/4=-1/4
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2) HazoBute kakoe-1m00 HUppPOBOE CPEACTBO, MPUMEHUMOE IS
pereHust gaHHOM 3aaa4un. OOOCHYHUTE Balll BHIOOP.

OTtBeT:
K mudpoBbiM cpeacTrBamM, KOTOpble MOI'YT ObITh NPUMEHEHBI JJIsI
pelieHusi daHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJIO4Yawilee O00JbIIOH Hadop
MaTeMaTU4ecKUX (PYHKUHMH B TOM 4YHCJe CHCTEMY KOMIbIOTEPHOIi
ajare0Opbl, OPUMEHTHPOBAHHYI0 HAa MOATOTOBKY MHTEPAKTUBHBIX
JOKYMEHTOB € BbIYMCJIEHUSIMH U BU3YAJIbHBIM CONPOBOXKIECHUEM.

3amanue 5.

1) BblunciInTE ONPEICICHHBIN HHTETPA:

1

[[ean

-1

Oteer: e-e!
2) HazoBute kakoe-m1u00 mudpoBoe CPeaCTBO, MPUMEHUMOE IS
pelienus nanHoi 3axaun. O6ocHy#Te Bal BHIOOP.

OtBet:
K uudpoBbsiM cpeacTtBamM, KOTOPble MOTYT ObITh NPUMEHEHBI JJIS
pemienust aaHHoi 3amaum  otHocuTcsi Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJWOYawilee 00JbIIOH Hadop
MaTteMaTu4yeckuX (yHKUMHA B TOM 4YHCJE CHCTEMY KOMIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYK) HA TMOATOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB C BIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOKIEHUEM.

52.

1. TIpounTerpupyiite TPUrOHOMETPHUECKYIO (DYHKIIHIO

( Ccosx dx

OtBer: 0,5

2. TlpouwHTETpUpYyHTE TPUTOHOMETPHUUECKYIO (DYHKITHIO

( COSX X

u

Otser: 0
3. TlpouHTETpHpyHTE TPUTOHOMETPHUIECKYIO (DYHKITHIO

OtBer:0,25

YK-2.¥V.3
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4. TlpouHTerpupyiTe TPUTOHOMETPUUECKYIO (PYHKITHIO

|r siny dx

OtBer: 2

5. IIpounTerpupyiite TPUrOHOMETPUUECKYIO (DYHKIIHIO

sinx dx

IJI- iq

OtBer: 1

Cemectp Ne2
53. | Kakas pyukiust =z = f(x; V) Ha3bIBAETCSA HEMPEPHIBHOM B TOUKE VYK-1.3.2
My (x0;¥p)?
Oter: ®ynkuust = = f(x; V) Ha3pIBaeTCsl HEMPEPHIBHOM B TOYKE
My(x4; Vs ), €cI OHA ONIpeesieHa B ITOI TOUYKe U HEKOTOPOi ee
OKPECTHOCTH, UMeeT Mpe/eJ ‘j ;!'J?J,I f(M) m3TOT Npenen paBeH
3HAYeHUI0 PYHKIUM Z B TOUKe M
54. | Kakas u3 Gopmyn cooTBercTByeT muddepennnany Gpynkmun y=e2%? YK-2.3.1
d) dy=2e?*dx OIIK-3.11.2
e) dy=eXdx
f) dy=2e*dx
OrBer: a)
55. | HacTHble IpOU3BOIHBIE YK-1.¥.2
. @z E
6. Haiigure YacTHEIC IPOM3BOIHBIC —— I Z— byHKIUN

_ sin(3+8x —7y)

2 — _x'3_1,-'?
cos(3+8x—Tyv)+8( 2—.1"1_1.' ! :I—s'iri'.'E—Bx—?}'ZEx‘I}' !

|'2—x3_1,.-'_']‘

=

OTtBeT:

—cos(3+8x—Ty)+*7(2—x*y")+sin(3+ 8x— 7y)7x°y*
(2—-x%y7)"

o =z  g=
7. Hailigute 4acTHBIE MPOU3BOIHBIC R byHKIIIHN

sin(3 + 2x — 5y)

2 —.I'L'_'l.-‘?
coz(3+2x—5y) 52|'2—x-}}". ]‘5‘!‘?!':’3—21‘—5}':41'1}".
|'2—x4_1,.-'_']‘
—cos(3+2x—5y) *5(2— x*y”) + sin(3 + 2x — 5y)7x*y°

(2 —x*y")?

Z:

OTtBeT:




o 8z B=
8. Haiigute yacTHBIC TPOU3BOAHbIC e e ¢byHKINN
sin(1+4x —3y)
z= —
3+ x=y
cos(1+4x—3y)ed(3+x%y" ) —sin(1+4x—-3y)2xty"
OTger: ———7
IS—;""_'!," |
—cos(1+4x—3y)*3(3+x"y") —sin(1+ 4x— 3y)7x"»*
(3 +x%y7)?
o 8z 8=
9. Haiinure yacTHBIC MPOU3BOIHBIC e byHKIUHA

_ sin(7 +4x —7y)
B B

= =
3 —xy
cos(T+4x—Ty) 54|'S—A'j}'b:|—5'iri'.'?—4x—?}'ZEx‘I}'b

I.S—J.']}'E]‘
—cos(7+4x—7y) *7(3—x*y®) + sin(7 + 4x— Ty)6x’y°

(8 —x%y®)?

OTtBeT:

o dz A=
10. Haitnure 9acTHBIC IPOU3BOIHEIC e e byHKIIUU

_ sin(5 + 8x — 5y)
B £

e .

3 —x%y

ros(5+8x—53)+8(3—x 3" )+ sin(5+8x—-55 1427 y"
(3-2ty5)

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

OTtBer:

(3 — x*y®)?

56.

Brimucats yciioBue npu KOTOpOM BBIpaKEHHE
P(x,y,z)dx + Q(x,y,z)dy+R(X,y,z)dz
nmpeacTaBisieT coboit quddepeniman HekoTopoit hyukmuu U(X,y,z).
Orteer: [laHHOe BhIpaxeHue MpeacTaBJ/sieT co0oii nuddepenunan pyHkuun
u(x,y,z), ecan: P(x,y,Z) — 310 4yacTHasi npou3BoaHAasi PyHKIMHU U(X,Y,Z) 1O
X,
Q(X,y,2) - 370 yacTHasi mpou3BoaHas PpyHKIUH U(X,y,Z) mo y:
R(X,y,z) 310 yacTHasi npou3BoaHAsl PyHKIUHU U(X,Y,Z) O Z.

VK-1.B2
OITK-3.]1.2

S57.

Kaxkas Touka Ha3pIBaeTCS TOYKON MakCUMyMa (DYHKITUH Z = Filox; V)9

Otser: Touka (x; V;) Ha3pIBaeTcs TOYKOH MaKCHMyMa GyHKIHH
z = f(x;¥) , ecu cymecTByeT Takasi & - OKPECTHOCTH TOYKH
(x5: Vy ) ¥ 119 BCEX TOYEK (X; V), OTJIMYHBIX OT (X ; Vy ), M3 O-
OKPECTHOCTH TOYKH (X y; Vy ) BHINOJHSIETCSH HEPABEHCTBO:

flxy) < f(x: %)

VK-2.3.1

58.

6. Haiit mpon3BoaHYIO QYHKINU

flx,y) = (8+5x% +2v* —7x®y*)* B Touke K(1,1) mo
HanpasJIeHHIo K Touke M(2,6)

YK-2.V.1

OITK-3.]1.2




—
=

[}

56
V26

OTtBeT:

(5]

7. Haiiti mpon3BoiHYIO (QYHKITIH

-

fle,v)=(7—x%+ 277 — x7*v%)7 B rouke K(1,1) mo
HanpaBIeHUIO K Touke M (4, 3)

-280
OTBeT: —
V13

8. Haiiti mpon3BoHyIO HYHKITMH

fle,v) = (7—2x7+ 2y —x¥»™1)* B rouke K(1,1) no
HamnpasJeHuio K Touke M (5,2)

272

OTBeT: —
V17

9. HaiiTu npou3BoaHYyI0 QYHKIIUIO

Floe,v) = (11— 2x7 + 2v 7% — x¥y7)% B rouke K(1,1) no

HanpasJIeHuIo K Touke M (5,6)
-1520

OTtBeT: ey

10. HaiiTi nmpon3BoaHyIO QyHKINU

fle,v) = (5+4x 1 —2v? — 2x%y*)* B rouke K(1,1) no
HanpasJeHuIo K Touke M(2,3)

g0
OTBeT: —
V5

59.

Chopmynupyiite HEOOXOAUMOE YCIIOBHE SIKCTPEMyMa
nudepeHEpyeMoil pyHKIUU ABYX MepeMeHHbIX z = f(x;v).
Otser: Eciin B Touke N(xy: v, ) nuddepenuupyemas GpyHKmus

z = f(x; v) UMeeT 3KCTpeMyM, TO ee YaCTHbIE NPOU3BOIHbIE B ITOH
Touke paBHbl Hyito [, (xy;vy) = 0, f' (x;v,) = 0. 10 yeaoBue
Ha3bIBaeTCs He00XO0AUMBIM YCJI0BHEM IKCTpPeMyMa.

YK-1.3.2

60.

Kaxoe ypaBHeHune Ha3biBaeTcs quddepeHImalbHbIM YpaBHEHUEM
IIEpPBOro nopsiaka?
OtBer: [(uddepeHunaIbHBIM  yPaBHEHHEM IIE€PBOr0 IMOPSAKA
Ha3bIBaeTCs ypPaBHeHHUe, cBs3bIBawmiee X, Y u Y'. OHO MoxkeT ObITH
3aJ1aHO0 B OJHOI U3 ¢popm:
F(x,y,y') =0,

}:l'll = f(x’_-ujf
M(x,y)dx+ N(x,y)dy = 0.

VK-2.3.1

61.

B kakom cinyyae dpynkiust y=¢(X,C) (wmu D(x, y, C) = 0), sBruseTcs
oOuM perieHneM AuddepeHnaIbHOro ypaBHEeHUs IEPBOro nopsiika?
OtBer: O0mMM penieHueM (00IIMM HHTErPaIoOM)
auddepeHINATBHOIO yPaBHEHUS MIEPBOI0 NOPSAAKA HA3bIBAaeTCS
¢yukmus y=¢(X,C) (nau ®(x, y, C) = 0), koTopas

a) ABJIAIETCS pellleHneM YypaBHEeHHs NPH J1o0om xonyctumom C;

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

3Ha4YeHHH nocrossHHou C.

VK-2.3.1




62.

SABnsiercst M GyHKIHS 2+ v —2x=C o6mum perieHuemM
nudpepeHnanbHOro ypapHeHus X+yy' = 1?

OrtBer: [IndpepeHupys yKasaHHYIO HesIBHO 3a1aHHYI0 (PYHKIMIO
P+ yvi-—2x= C, mojryuaeM paBeHCTBO:2x + 2yvyv' — 2 =0, 710 ecTh
x+yy' =1

Na, pynkuus x* + y* — 2x = C ABJAAETCS OOIIMM pelleHreM
auddepeHUAILHOTO YPABHEHUS.

YK-2.V.1

63.

Haiigure obmue pemenns quddepeHInanbHbIX ypaBHEHHH,
MpeCTaBICHHBIX HIbKe. HazoBuTe Kakoe-1mobo 1udpoBoe cpecTBo,
KOTOpPOE MOKET OBITh TPUMEHEHO JIJISl PEIICHUSI TAHHOW 3a/1a4H.

OrBer: y =In|x| + C

O}IHI/IM nu3 III/I(])])OBBIX CpeacTB, KOTOPbIC MOFyT ﬁbITb l'lpI/lMeHeHbl
JUIS pelieHus JAHHOM 3a1a4M, OTHOCHTCS
Wolfram Mathematica

8 y' =2
) .

OrBer: Yy =5In|x| + €

OnHuM U3 HH(POBBHIX CPEICTB, KOTOPbIE MOTYT ObITH MPUMEHEH bl

A peleHus JaHHOM 321241, OTHOCHTCS

Wolfram Mathematica
r_ 1

3x

OtBer: y = % In|lx| +C

OnHum u3 undpoBbIX CPeaCcTB, KOTOPbIe MOI'YT ObITH IPHMMEHECHBI
JIA peme}mﬂ JIaHHOﬁ 3adavu, OTHOCHUTCH
Wolfram Mathematica

10,y =

OrBer: y =7 In|x| + €

OnHum u3 undpoBbIX CPeCTB, KOTOPbIe MOT'YT ObITH IPUMEHEHBI
JUIs pelieHusl JaHHOM 3a1a4M, OTHOCUTCSI

Wolfram Mathematica

1y ==

OrBer: ¥y =3 In|x| + €

OnHuMm u3 Hu@poBbIX CPEACTB, KOTOPbIe MOT'YT ObITH IPUMEHEHbI
JUIs pelleHust JaHHOM 3a1a4M, OTHOCUTCSI

Wolfram Mathematica

12,y =2

OrBer: y =9In|x| + €

OnHuMm U3 Hu@poBHIX CPEACTB, KOTOPbIe MOT'YT ObITH IPUMEHEHbI
JJIS1 pellleHUs1 TaHHOM 3a1a4M, OTHOCUTCS

Wolfram Mathematica

VK-2.Y.3
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OrBer: y =12In|x| + C
OL[HI/IM n3 III/I(])])OBLIX CpeacTs, KOTOpPbIE MOT'YT 6I>IT]> NMPUMEHCHBI
JUIsl peleHusl JaHHOM 3a1a4M, OTHOCUTCS
Wolfram Mathematica
p _H
OrBer: ¥y =31In|x| + C
OL[HI/IM n3 III/I(])])OBLIX CpeacTs, KOTOpbIE MOT'YT 6I>IT]> NMPUMEHCHBI
JUIs1 pelieHusl JaHHOM 3a1a4M, OTHOCHTCS
Wolfram Mathematica
;17
7. y = ?
OrBer: y =17In|x| + C
O}IHI/IM n3 III/I(])])OBBIX CpeacrTB, KOTOpPbIE MOT'YT 5I)ITI) NMPUMEHEHBI
JUISl pelleHusl JAHHOM 3a1a4y, OTHOCHTCS
Wolfram Mathematica
¢ 27

8. v =

x

OrBer: Yy =27In|x| + C

O}IHI/IM nu3 III/I(])])OBBIX CpeacTB, KOTOPbIC MOFyT ﬁbITb l'lpI/lMeHEHI)I
JUISl pelleHusl JAHHOM 3a1a4y, OTHOCHTCS
Wolfram Mathematica.

64.

Pemmte 3anauy Komm npu HauanbHbIx yenoBusix: Y(1)=2 , T.e. HaliquTe
yacTHBIC pereHus AuddepeHnanbHbIX YpaBHEHUH], TPEICTABICHHBIX
HUXE

1.y ==
Oter: ¥y =In|x| + 2
12,y =

OrBer: ¥ = 5 In|x| +2
13.9 = —

k4

OrBer: y = % In|x| +2
14.v"' =

B |~

OrBer: ¥y =7 In|x| + 2
3

15.y' =2
OrBer: ¥y =3 In|x| + 2
16.y' =2

x

OrBer: Yy =9 In|x| + 2
12

17.y' =2

OrBer: y =12In|x| + 2

YK-2.3.1
YK-2.V.1
YK-2.¥V.3




31

18.y' =?'

OrBer: ¥y =31In|x| + 2

19.}r'=%

OtBer: ¥y = 17In|x| + 2
20.y' =2

x

OtBer: ¥y =27 In|x| + 2

65. | BeimumuTe HOMep MO KOTOPBIM PACTIONIOXKEH P, I KOTOPOTO HEe YK-1.3.1

BBINOJIHAETCS] HEOOXOAMMBIH IPU3HAK CXOAUMOCTH?
w  NE+3

1) ZTE: gy
o 2

2) ZTE: Ln3ia

- -

oo =T

3) Z": 13,2 2
oo nZ+3

4) ZH:; n+1

Otget: 3)

66. | Kakue npu3Haku uccie0BaHUS Ha CXOAUMOCTh IPUMEHSIIOT JUIS YK-2.3.1

YHCJIOBBIX PAJIOB C ITOJIOKUTEIbHBIMU WICHAMU?
e) mpusHak /lanamGepa
f) mpasuno Jlonurans
g) merox Kpamepa
h) mpusnak Komm.
Ortger: a), d)

67. | Ecau psin cXOAUTCs, TO YTO MOXKHO cKa3aTh 00 00IeM UIeHe 3TOro YK-2.3.1
psna? OIIK-3.1.2
Otger: Ecan psin cxogurcsi, TO ero 001Mii YieH i, CTPEeMHUTCH K
HYJI0, T.€. [im 1, = 0. 3T0 yrBep:KaeHHe Ha3bIBACTCS

71 —+00
HEe00X0AUMBIM NIPU3HAKOM CXOAMMOCTH psiia. B yacTHocTH, eciin
001IMH YJIeH Ui, He CTPEMUTCS K HYJII0, TO PSi PACXOAUTCS.

68. | Eciiu o0wmuii wieH psina it,, He CTPEMHTCSI K HYITEO, YTO MOXKHO VK-2.¥.1
YTBEPXKAATH O CXOAUMOCTH psiaa?

Otser: Ecam psig cxogurcs, TO ero 001uMii YieH 1, CTPEeMHUTCH K
HYJI0, T.e. [im 1, = 0. 3T yTBep:KAeHNe HA3bIBAeTCH
n—*oo
HEe00XO0AUMBbIM NPHU3HAKOM CXOAMMOCTH psga. B yacTtHocTH, eciu
001IMIi YJIeH 1, He CTPEMHTCS K HYJII0, TO PSii PACXOAUTCH.
69. | OOmwmii 4ieH psaa i, CTPEMHUTCS K HYJIr0. Jl0CTaTOYHO JIM 3TOTO st VK-1.B.2

TOTO, YTOOBI YTBEPKAATh, YTO JAHHBIN PSJT CXOAUTCS?
Otser: Ecam psig cxogurcs, TO ero 001uMii YieH 1, CTPEeMUTCH K
HYJII0, T.e. [im 1 = 0. 3T0 yTBep:KAeHHe Ha3bIBaeTCH

1 —+0a
HEe00X0AUMBIM NMPU3HAKOM CXOMMOCTH Psiia, HO OHO He SABJSIETCS
AOCTATOYHBIM JIJIA TOT0, YTOOBI YTBEPKIAATh, 4TO psif cxoaurcs. T.e.




PAA MOKET ObITh KaK CXOAAIIUMCH, TAK M1 PACXOAALIIUMCSH.

70.

- 7
o B
n=1 Int-2
HccnenoBaTh TaHHBIN P HA CXOAUMOCTh. BriOepuTe MeTo
HCCJIICAOBAHUA U3 CIIMCKA.
e) HHrerpanbHblii IPU3HAK CXOAMMOCTH

f) Heo0xoauMblii IPU3HAK CXOAUMOCTH
g) [pusnak Komm
h) Tlpusuax Jlamambepa

OtBet: P pacxoaurcsi, He BHIMOJTHSETCS HEOOXOIUMBbIii
npusHak — b)

VK-1.B.2

71.

- [1n—
6. HccienoBaTb CXOOUMOCTD Psia 2,7 | —
=

(G

ra | e

(5 I S

OTBeT: cxo0auTCA

- [4n
7. HccnenoBath CXOOUMOCTb PSAA 2oe ) —— =

OTBeT: cXoauTCH

8. HUccnenoBarh CXOAUMOCTD psijia 27n | —————

[Br—4

I
i

OTBeT: cxoauTcH

~ (4n
9. HccnenoBaTh CXOAUMOCTD Psijia 25| ———
o |7

OTtBeTt: pacxoaurcs

- (1m+3)4"
10. Mcenenosath CXOUMOCTb P 3.5 -

=1 i1ns st

OTBer: cxoauTcs

VK-1.Y.2
VK-2.V.1
OITK-3.]1.2

72.

3) HccnenoBath CXOOUMOCTb PAAA 2.7

(ln—-5
-

L5 W]

=1 (Em+

OrtBet: cxonuTest
4) Kakoii npusHak Bel ncnonb3oBanu. O00CHYHTE CBOW BBIOOD.

>
=

. 0S
OtBer: npuMennM npusnak Janaméepa. [ = lim =L = ;
ji—oo O

2\3<1, To psia cxoaurcs. [IpuzHak cpaBHenust u npusHak Komm He
M03BOJIAT OTBETUTH HA BONIPOC 3aJaHHS.

, T.K.

VK-2.B.2

73.

_ (4n
3) HccrnenoBaTh CXOIUMOCTB PSIaa 2 m | ————
n=1

OTtBeT: pacxoaurcs
4) Kakoii npusHak Bel ucnonbs3oBaiu. O60CHYHTE CBOi BHIOOD.

Otser: npuvennm npuzHak Komm. [ = "/a, =4 , 1.x.4>1, To psin
cxoautcesi. HeoOxonumplii NpU3HAK, NPU3HAKH CPABHEHHUS U

JamamOepa He M0O3BOJISIIOT OTBETUTH HA BONPOC 3a1aHUS.

YK-2.3.1




- (1n+334" -
4. 3) HccnenoBarh CXOAMMOCTD P 2 oe ) ———— YK-2.Y.3
(1nt4)5 YK-1.¥.2
OTBeT: cX0AUTCHA YK-2.V.1
4) HazoBute kakoe-11u60 HdGPOBOE CPEICTBO, MPUMEHUMOE IS
pereHust faHHOM 3aaaun. OOOCHYWUTE Balll BHIOOP.
OTger:
K mudpoBbIiM cpeacTtBaM, KOTOpble MOI'YT ObITH NPUMEHEHbI IJIs
pelieHusi AaHHOHM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe o0ecnedeHHe, BKJIKOYaIinee 00JbmIOH Hadop
MaTeMaTH4ecKuX (YHKUHMA B TOM 4YHCJIE CHCTEMY KOMIBbIOTEPHOI
ajiredpbl, OPHEHTHPOBAHHYI0O HA TMOATOTOBKY HMHTEPAKTHBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

75. | IlycTh naH 3HAKOYEPEAYIOIMICS Pl 2=y i,,. Eciu psn, YVK-2.3.1
COCTaBJICHHBIN U3 a0COMIOTHBIX BEIMYMH |Un|, CXOAUTCS, TO YTO MOKHO
CKa3aThb 0 3HaKouepeayrouiemcs psaae? Beibepure BepHbIil OTBET.

d) Psxgcxomurcs

e) Psapacxomurcs

f) Psin cxomaurcst abCOMOTHO
OrtBer: C)

76. | Ecnu aGcoroTHBIE BEJIMYMHBI YWICHOB 3HAKOUYEPETYIOIIErocs psiia VK-2.3.1
2=, 1, yOBIBAIOT ¥ OOLIMI 4IEH pAa CTPEMUTCA K HYIIFO, TO YTO OIIK-3./1.2
MOKHO CKa3aTh O CXOJIUMOCTH psifa? BribepuTe BEepHBI OTBET.

d) Psa cxoaurest
e) Psxpacxoautes
f) Psin cxomaurcst aGCOMOTHO
OrBer: a)
77. | CtenenHsle paabl. IHTEepBaa U paguyc CXOIUMOCTH. YK-1.¥.2
YK-2.3.1

6. HaiitTu o6nacth CXOAUMOCTH psifia

oo

E :l.i‘!=l_:l.__-,l-.___”_:l.?!__”

n=0
Orger: (—1;1)

7. Haiitu paanyc CXOAMMOCTH psa
Z(E‘Tj” =1+2y + ‘1-3[': P Lo LI R
n=0

OtBer: R=0,5
8. Haiitu paamyc cXoAMMOCTH psaa

Z[E:{j” =145y L2542 L oL glem L
n=0
OtBet: R=0,2



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

9. Haiitu paguyc cXOAMMOCTH psiaa
Z[ 1)™(3x)" ., 3x  (3x)° (—1)™(3x)"
T_

1 2 3 n+1
OtBeT: R =§

10. O6nacThI0 CXOAMMOCTH psAaa

oo

Z Clx—a)y"=Cp+C(x—a)+C(x—a)* ++C(x—a)"
n=0
SAsnsiercs unrepsan (2; 4). Hailinure ero paanyc cXoauMOCTH.
OtBer: R=1
78. | CTeneHHOM Al Zn—p @, " CXOAUTCA B TOUKE Xo.UTO MOKHO YK-1.3.2
YTBEpPXKIaTh 00 a0COIIOTHOM CXOAUMOCTH 3TOTO Psi/ia B KAXKIOU U3
TOYEK X, TAKHX, uTo|x| =< |x,|?
Otser: Ecin crenennoii psa 2, —; @, % " CXOAUTCHA B TOUKE X0, TO, OH
a0COJII0THO CXOAUTCA B KAXKI0H TOUKe X, 115l KOTopoii |x| < |x,].
JTO yTBepsKJAeHHe HA3BIBAETCS TeopeMoii AdeJs.
79. YK-1.¥.2
6. Pasnoxurs muorowren f(x) = —x®—10x° —30x —31 B psan | OIIK-3./1.2
Telinopa B OKpECTHOCTH TOYKH & = —2
OtBet:

flx)=—-3—-2(x+2)—4(x+2)*"— (x+2)°
7. Paznoxuts muorowten f(x) = —x* —2x +5xr—1 B psn
Teiinopa B OKpeCTHOCTH TOUKH ¥ = 1

OTtBeT:
flx)=1—2(x—1)—5(x—1)*— (x— 1)?

8. Pasnoxuth MHOrOuneH f(x) = —2x°+ 14x~—25x +12 B
psn Teiinopa B OKpECTHOCTH TOUKH ¥ = 2

OTtBeT:
flx)=24+7(x—2)+2(x—2)> — 2(x—2)3

9. Pasnoxuth MHOrounes f(x) = —2x"—2x~+7x + 13 Bpsx
Teiinopa B OKpecTHOCTH TOUKH ¥ = —1

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

10. Pasnoxuts Muorounen f(x) = —2x* —7x~ —x +9 Bpax
Teiinopa B OKpECTHOCTH TOUKH ¥ = —2

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




Ne /i [Tepeuens BompocoB (3a1a4) ans 3adera / qudd. 3adera

Kon
WHJUKAaTOpa

Y4eOHbIM MJIaHOM HE IPEyCMOTPEHO

[lepeuenr TeM nns KypCOBOTO IPOEKTHUPOBAHUS/BBHIOIHEHUS KypCOBOW pabOThI

Mpe/ICTaBIeHbI B Tabuie 17.

Tabmuna 17 — Ilepeyenn TeM U1 KypcOBOTO MPOEKTUPOBAHNS/BBITIOJIHEHUS! KYPCOBOM pabOThI

Ne /i [TpumepHbIi TepeyeHb TeM Ui KypCOBOTO POSKTUPOBAHUS/BITIOIHEHHS
B KypCOBOH paboThI
Y4eOHBIM IIIAHOM HE MPEAYCMOTPEHO
BOHpOCI)I AJid IMPOBCACHHUA HpOMe)I(yTOIIHOfI arrectaliuiu B BHUHAC TCCTUPOBAHHA

MpeACTaBICHBI B TaOnwuIe 18.

Tabnuna 18 — [IpumepHbIil epeyeHb BONPOCOB JIs TECTOB

Ne
Konx

o [TpuMepHBIii IepeYeHb BOIIPOCOB IS TECTOB WH/INKATO

pa

i}

TurmoBoii BapuaHT TECTOB
1 cemectp

1. | Boruucnure 1) 1 YK-1.3.2
npezaen 2) 3 YK-2.¥.1
: 3x2 4+ 2x — 73) 1,5
e 2x2 — 5x + 14) -7

OTtBet: 3)

2. | Toukoit 1) 6 YK-1.Y.2
paspbiBa 2) 2 OIIK-
byHKIUIT 3) 1 2.3.1
v xr—3 4) 4
) (_:(:—3],!';11_:( OTtBerT: 3)

SIBJISIETCSI TOYKA

3. | [IpousBoaHas 1) 2x-4%In4 VK-2.V.1
byHKIUN 2) 2x-47H
y=x°-4% 3) x-4%(2+x)
paBHa 4) x-47(2 + xln4)

Otgert: 4)

4. | AGcmucca 1) 8 YK-1.V.2
IKCTpEeMyMa 2) 05
byHKIIUU 3) 1
v=8—-x"+x |4) -05
paBHa Otser: 2)

5. | Beramcure 1) ———+ VK-1.V.2
MHTETpa arerox

r dx 2) In|arctgx| +C
J (1+x2)arctgf?) — m.:g:x +C
1
4) arctgx v




OtBer: 1)

6. | Beruncaure 1) 0,5 (3-8x)°(-8) YK-2.V.1
MIPOU3BOAHYIO 2) 0,5 (3-8x)°5 (8) VK-1.V.2
byHKIIUN
y=(3-8x)°° 3) 0,8 (3-8x)%°(-8)

4) 0,5 (3-8x)°8 (-8)
OTtBer: 1)

7. | Beruucaure 1) v =25e>"1 YK-2.V.1
NPOU3BOJHYIO | 2) y = ¥
BTOPOTO 3) v =571 OIIK-
nopsiiKa 4) 25 2.3.1
GyHxuuHN Otser: 3)

y = 5% 1

8. | Ob6parHoit 1) v=x° VK-2.3.1
(GyHKLHMEH 110 2) v = L
OTHOUICHUIO K .

3) y=Inx
- OtBet: 3)
SIBIISICTCS
byHKIMSA

9. | IlepBas 1) ckopocTh H3MeHeHHsI (PYyHKIHH YK-2.3.1
HPOU3BOHAS 2) HampapJeHHE QYHKIUH OIIK-
byHKIIUN 3) mupwupaieHue GyHKIHHA 1.3.1
1IOKa3bIBACT. 4) IpUpaleHUe apryMeHTa (PyHKIIUU

Otser: 1)
10.| Auddepennnan | 1) OTHOIICHUIO MpUpAIICHUs QYHKIUH K TPUPAIICHHIO YK-2.3.1
(GYHKIIMM paBeH aprymeHTa
2) TPOW3BEICHUIO MPUPALICHUS (PYHKIIMU HA MPUPAILCHAES
aprymeHTa
3) mpou3BeleHNIO MPOU3BOIHOI HA MPUpAIllEeHHE
aprymenra
4) mpupaleHuIo apryMeHTa
Ortser: 3)

11.| Beruucnure 1) 1 YK-1.V.2
YHCIIO0 TOYEK 2) 2 YK-2.V.1
paspbiBa 3) 3
byHKIIUU 4) 0
= x + 2| Orser: 3)

E [,1'—3);'(,1';'—4):

12.| Beruucnure 1) 0 YK-1.3.1
npezaen 2) 9
 sin®3x 3) 3
lim — 4) 1

Otser: 2)

13.| YpaBHenue 1) y=2x+4 VK-2.3.1
KacaTeNbHOM K | 2) v = 4x + 3
rpaduxy 3) y=2x—5
byHKUIIH 4) y=3x—4




y=x%-2 Ortger: 4)
B €I'0 TOYKE C
abcuuccoit
Xo= 1 umeer BU
14.| Berunciure 1) 0 YK-1.Y.2
3HAUCHUE 2) -1
IIPOM3BOIHOM 3) 3
BTOPOTO 4) -4
nopsiiKa Ortser: 4)
byHKIIUN
v =sin2x + 4x
B TOUKE x = —
15.| MuoxecTBO 1) —lxsin3x —-cos3x +C VK-2.3.1
epBOOOPA3HBIX + 1
byHKIH 2) 3xsin3x + _cos3x +C
f(x) = —xcos(3k3) 3xsin3x — 25053;{ +C
MMCCT BHAL 4) 3xsin3x + 9cos3x + C
Otger: 1) -
16.| Beruncaure 1) VK-2.V.1
UHTErpaj OIIK-
" dx 1.3.1
J xlnx 2)
3)
4)
2)
Otget: 3)
17.| Ecim 1) L’E* j“ VK-2.V.1
OIIPEAECIEHHOMY cT OIIK-
UHTErpaty 2) 6 [TEE 1.V.1
rEd A ‘1 e+
—— f2 dt
Jl \."_X' T i,‘."_?{' 3) "ll Pe- IR
PUMEHHUTD 2 5ae
MOJICTAHOBKY 4) 6, a..2¢
x = tE, TO OH
IpUMeT BHJ OTtBert: 4)
18.| Teno nBuxercs | 1) 6 YK-2.3.1
10 3aKOHY 2) 4
S(t)=5t3+1, 3) 10
Torga ckopocts | 4) 15
B MOMEHT OTtBet: 4)
Bpemenu t=1
paBHa
19.| Vkaxute 1) Xu sinx YK-2.3.1
byHKIHN, 2) X utg2x




KOTOpBIE
SIBIISTFOTCSI
9KBHUBAJICHTHBI
mu npu ¥ —+ 0

3) X wu CcoS2X
4) XwuSin2x
OTtBer: 1)

20.| Kakoe u3 Hiwke | 1) oTHomIeHHE NTpUpaIIeHUs PYHKIIUU K IPUPAILICHUIO YK-2.3.1
NEPEYHCIICHHBIX | apryMeHTa
NPEUIOKEHUH | 2) OTHOIIEHUS (PYHKIMH K TPUPAIICHHIO apryMeHTa
olnpezesnser 3) oTHO1IEHKE TIpesiena GYHKIMU K apTyMEHTY
IPOU3BOIHYIO 4) mpeaes OTHOUIEHHSI IPUPaLIeHns1 GYHKIMHT K
GbyHKLIUT NPHUPAIIEHUIO APTYMEHTA
(xorma OrtBert: 4)
npUpanecHue
aprymMeHTa
CTPEMHUTCS K
HYII0)?
2 cemecTp
1. | ITomHbIi 1) 2x yvdx + 3x2yidy VK-1.V.2
nudpepenuuan 2) 3x*y?dx+ 2x*ydy OIIK-
byHKITUN 3) 3xydx + 2x%ydy 2.3.1
z=x%y’ 4) 2x*y*dx + 3x*ydy
PaBeH Ortser: 2)
2. | YkaxuTte 1) 7, L_ YK-2.V.1
CXOISLIHIACS o1
YKCIIOBOH psii 2) Zi= w
3) T
4) 7
78
Ortser: 2)
3. | Ykaxute 1) E;’-zlf_‘ (x —2)" YK-2.3.1
CTETICHHOH PA/I, 2) T, n (x— 2)"
JUTSE KOTOPOTO S -
untepsai (0;2) 3) L=y (x— 1)
SABJISETCS 4) Xoo n(x+2)"
MHTEPBAIIOM OrtBer: 3)
CXOJINMOCTH.
4. | Ykaxute 1) 6 YK-1.V.2
YaCTHYIO 2) 6x)
[IPOU3BOIHYIO 3) 6x
no v oyskuuu | 4) 3x*
JABYX Otger: 4)
TIEpEMEHHBIX
z=3x%y
5. | Eciiu V- 5910 1) 2 YK-2.3.1
KyO co 2) 4 OIIK-
CTOPOHOMU 3) 8 1.V.1
JUTUHBI 2 4) 16
eauHuel, Toraa | Oreer: 3)
UHTETpal

11, &




paBeH

6. | HeoOxomumplii 1) 7, 3_‘? VYK-1.3.1
MPHU3HAK S
CXOJIUMOCTH HE 2) Loy 2
BBIIIOJIHEH JIJIsI 3) T sn’
paza =1 3;!2 :2

OTtBert: 3)

7. | Paccuuralite 1) Zcos(5x+ 2y) VK-2.3.1
YaCTHYIO 2) —2sin(5x+ 2y) OIIK-
IIPOU3BOIHYIO 3) cos(5x+ 2y) 1.3.1
3z 4) (5x + 2)cos(5x + 2y)

(El;yHKHI/II/I OTtBer: 2)
z = cos(5x + 2y

8. | Beruncamure 1) 0 YK-1.3.2
MOBTOPHBIN 2) 1
UHTErpal 3) 05
[Pay[Pax |4 01

Ortser: 3)

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

e OtBet: 1)

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

11.| Haiigute 1) 2Zcos(Sx+ 2y) VK-2.3.1
YaCTHYIO 2) —2cos(5x+ 2y)

MIPOU3BOIHYIO 3) cos(5x+ 2y)

z—‘: 4) (5x + 2)cos(5x + 2y)
KIIMH

;by=H sin(5x + 2y Orser: 1)

12.| lana (byHHKLII/ISI 1) 1+ 3x— ;Xf VK-1.¥.2
flax) = e™, 2) 1+ 3x+ 9x? OLIK-
TOT/1a IIepBbIE 2.3.1

TpH (OTJINYHbBIE
OT HYJIs) WeHa
paznokeHus

9TOM QYyHKIIUH
B psax Teisiopa

3) 1—3x+9x°
4) l—3x—;x:

Otgert: 4)




B OKPECTHOCTH
TOYKH ¥, = 0

UMCIOT BU/T
13.| [ToBTOpHBIi 1) 0 YK-1.3.2
UHTErpal 2) 1 VYK-1.V.2
3) 05
vlnf dx VI"; dy vlﬂ__ﬁl dq=4) -1
paseH Otger: 2)
14.| HeoOxomuMBbIi 1) T n’+3 VK-2.3.1
IpH3HAK " ol 7
CXOJMMOCTH HE 2) Zi= S1a
BBIIIOJIHEH 151 3) T=,- E .
pina i3
4) Xiai o
Otser: 1
15.| Eciu V-510 1) 27 VK-2.3.1
Ky0 co 2) 9 OIIK-
CTOPOHOI 3) 81 1.V.1
JUTAHBI 3 4) 16
eauHuIel, Torna | Oreer: 1)
UHTETrpal
115, av
paBeH
16.| Boruncnure 1) 0,2 YK-1.3.2
MOBTOPHBIN 2) 0,3 OIIK-
UHTErpat 3) 0,25 1.3.1
[Fde [[Sdy |4 05
; OtBert: 3) 0,25
17.| Haiigure 1) [0, 4) YK-2.V.1
o0nacTthb 2) (0,3)
CXOZIMMOCTH 3) (0,2)
P b
e Otger: 1)
18.| Borunciure 1)4,5 YK-1.3.1
HUHTETpaT 2) 0,75
1 1 r2 1 3) 4
Otser: 2)
19.| YactHas 1) 6 YK-2.3.1
MIPOM3BOTHAS 2) bxy
no x ¢pyuknun | 3) 6X
JIByX 4) 6x + 3x .
TEepPEMEHHbIX Otser: 2)
z=3x"y
20.| 3nauenue 1) 15 YK-2.V.1
byukuuu 1Byx | 2) 20
HEPEMEHHBIX 3) -15
7=3x-2y+16 B 4) -20

touke A(1,2)

Otsert: 1)




paBHO

21. VYxaxure Tan audQepeHnnanbHoro ypaBHEHHs YK-2.3.1
(2x+ 1)y +y=x:
OTBeTHI:

1) VYpaBHeHue ¢ pa3IesIFOIMMUCS TIEPEMEHHBIMU
2) JluHeiiHOe ypaBHEHHE

3) Vpasuenwue bepuyim

4) YpaBHeHHE B MOJHBIX AU PepeHnnanax

Otger: 2)
22. Ykaxute obmiee pemeHue nuddepeHuanbHOro YK-2.3.1
ypasuenns (2x + 1)dy + y*dx = 0: OIIK-
1) y=2n[2x+ 1]+ C 1.V.1
2) v=In|2x +C|
_ 2
) ¥= In|2x+1]+C
4) y = 3In|x]|
OtBet: 3)
23. YkaxkuTe gacTHOe pemeHue auddepeHuaibHoro YK-2.3.1
yYpaBHEHHS
v+ 2y = 4, y0BIeTBOPAIOIIEE HAYATEHOMY YCIOBHUIO
y(0) =5:
1) y=4e ¥ +5
2) yv=4—x

3) y=38e?* 42
4) y =2 +2

Otser: 3)
24, Cpenu nepeunciieHHbIX JuddepeHIMaIbHbIX YpaBHEHUN
YK2KUATE YPAaBHEHUE C Pa3ACIIAIOLIIMMUCS IEPEMEHHBIMU: YK-2.3.1
1) (x*+y* +2x)dx + 2xydy =0 OIlK-
2) (x*+y*)dx +2xydy =0 1.V.1

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

OTtBet: 3)

CucreMa OIleHUBAaHUS TECTOBBIX 3aJaHUN:

1 Tun) 3aganue KOMOMHHUPOBAHHOTO THIIA C BBIOOPOM OJHOI'O BEPHOTO OTBETa M3 YETHIPEX
MIPEIOKEHHBIX 1 000OCHOBAaHUEM BBIOOpA CUMTAETCS BEPHBIM, €CIIM MPABUIBLHO yKa3aHa Iudpa
U TpUBEICHBI KOHKPETHBIC AapryMEHTBhI, HCIOJb3yeMble NpH BbIOOpPe oTBeTa. IlonHoe
COBIIQZICHHUEC C BepHI)IM OTBECTOM OILICHUBACTCS 1 6aJ'IJ'IOM, HeBepHBIfI OTBECT UJIN €TI0 OTCYTCTBI/IG —
0 6am10B.

2 tun) 3agaHue KOMOMHMPOBAHHOIO THMAa C BHIOOPOM HECKOJBKHX BapUaHTOB OTBETa W3
MPEIJIOKEHHBIX U Pa3BEPHYTHIM O0OCHOBAHHWEM BHIOOpA CUMUTAETCS BEPHBIM, €CIIH MPABHIBHO
yKa3aHbl UGPHI ¥ MPUBEACHBI KOHKPETHBIE apTyMEHTHI, UCIIOJIb3yeMbIE IIPH BHIOOPE OTBETOB.



[TonHOE COBMajicHUE C BEPHBIM OTBETOM OLIEHMBAETCs 1 OayioM, €Ciy JOMYyLICHBI OIIUOKH HITH
OTBET OTCYTCTBYET — () O6asoB.

3 tun) 3azaHue 3aKPHITOrO TUIA HA YCTAHOBJICHUE COOTBETCTBHUS CUMTACTCS BEPHBIM, €CIIH
YCTaHOBJIEHBI BCE COOTBETCTBUS (IIO3MLIMH W3 OJHOTO CTOJOLA BEPHO COIOCTABICHBI C
HO3UIUSIMU ApYyroro crojbua). [lonHoe coBnaseHne ¢ BEpHBIM OTBETOM OLIEHUBAeTCst 1 Oaiiom,
HEBEPHBII OTBET WM ero oTcyTcTBUE — 0 OayuioB

4 tum) 3amaHue 3aKPHITOTO THIIA HA YCTAHOBJICHHUE IOCIIEOBATECIBHOCTH CUUTACTCS BEPHBIM,
€CIIM TIPaBMJIBHO yKazaHa BCsS IocienoBaTenbHOCTh nu¢p. [lonHoe coBmageHue ¢ BEpHBIM
OTBETOM OIIeHUBAeTCsI | GayuioM, €Ciiu JIOMYILEHBI OIIUOKH M OTBET OTCYTCTBYeT — () GaylioB.

5 tun) 3ajaHue OTKPHITOTO THMA C PAa3BEPHYTHIM OTBETOM CUMTAETCS BEPHBIM, €CIH OTBET
COBIAJACT C OTAJOHHBIM IO COJCPKAHHIO W TMOJHOTE. [IpaBUIBHBIA OTBET 3a 3ajJaHUC
OlLlcHUBaeTcs B 3 Oauia, eciii JOMyIeHa O/1Ha OUIMOKA \ HETOYHOCTD \ OTBET NPABUIIBHBIH, HO HE
HOJHBIN - 1 6as, ecnu gomyieHo Oosiee 1 ommoOKu \ OTBET HENPaBUIIbHBIN \ OTBET OTCYTCTBYET
— 0 6aoB.

[lepeueHb TeM KOHTPOJIBHBIX PabOT MO MUCHUIUIMHE OOYYAIOIIUXCS 3a09HOU (hOPMBI
oOy4eHus1, mpeacTaBieHbl B Tabmuie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX paboOT

Ne n/mn IlepeueHb KOHTPOIBHBIX PabOT

He npenycmotpeno

10.4. Meroauueckue — Marepuaibl,  ONpPEAENAIONIMEe  HPOLEIypbl  OLIEHUBAHMS
MH/IMKATOPOB, XapaKTEPU3YIOIIUX dSTanbl (HOPMUPOBAHHS KOMIIETCHIIUH, COAEpKaTcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTUpYyOIIMX NOPSAAOK M IPOLEAYPY
MIPOBEJCHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTaluu 00yJaromuxcs
I'VAIL

11. Meroauyeckue yka3aHus i 00y4JarOIIUXCs IO OCBOCHUIO JUCITUTUTHHBI

11.1. MeTtoauueckre yka3zaHus [ OOYYAIOIIMUXCS 1O OCBOCHHMIO JIEKIIMOHHOTO
Marepuania.

OCHOBHOE Ha3HAaY€HUE JIEKIIMOHHOTO Marepuaja — JOTMYECKH CTPOMHOE, CHCTEMHOE,
MIyOOKOE€ W SICHOE€ M3JIOKeHHE ydeOHOro marepuana. HasHaueHue cCOBpEeMEHHOUN JEKIMH B
paMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOTYYUTh BCIO MH(OPMAIMIO 1O TeMEe, a B OCBOCHUU
byHIaMEHTAIBHBIX MPOOJIEM JUCIUIUIMHBI, METOJ0B HAYYHOTO TIIO3HAHUS, HOBEUIINX
JOCTHIKEHUI HaydyHOW MBICTU. B yueOHOM mpoliecce JEKIUs BBIMONHIET METOAOJOTHYECKYIO,
OpTaHU3AIMOHHYI0 W MHGOPMAIMOHHYI0 (YHKIIMU. JIEKIHs pacKphiBaeT MOHATUMHBIN armapaT
KOHKpPETHOW o0jacTu 3HaHUA, €€ MpoOIEeMBbl, JaeT IENbHOE MPEJCTaBICHHUE O TUCIUILINHE,
MOKa3bIBACT B3aUMOCBSI3b C APYTUMU JUCITUTUTHHAMM.

[IranupyeMble pe3yIbTaThI IIPH OCBOCHUH 00YYAIOIIMMHUCS JIEKIIMOHHOIO MaTepHaa.

— TIONYyYEHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aWMOCBS3aHHBIX 3HAHWUW, YPOBEHBb
KOTOPBIX OIPEIEISIETCS EIEBOW YCTAHOBKOM K KaK/10M KOHKPETHOU TEME;

— TOTy4YeHHE OMBITa TBOPUYECKOUN pabOThI COBMECTHO C MPEIOIaBaTelIeM;

— pa3BuTHE MNPOQECCHOHANBHO-IETIOBBIX  KAauecTB, JOOBH K  TpeaMeTy U
CaMOCTOSITEJIbHOT'O TBOPUYECKOTO MBIIIJICHUSI.

— TIOSIBJIEHHWE HEOOXOAMMOTro HHTEpeca, HEOOXOAMMOTO JIJIsi CAMOCTOSITEIIbHON PabOTHI;

— TIONy4YeHWE 3HAHUW O COBPEMEHHOM YpPOBHE pAa3BUTHS HAYKH U TEXHUKU U O
MPOTHO3€ UX Pa3BUTHS HA ONIMKAMIIINE TOIbL;

— Hay4HMThCS METOJMYECKH 0OpabaThiBaTh MaTepuan (BBIACIATH TJIABHBIE MBICTU W
MOJIOXKEHHUS, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HMX B  Pa3IMYHBIX
bopmynupoBKax);




— TONy4YeHHE TOYHOTO TOHUMAHUS BCEX HEOOXOJAUMBIX TEPMHHOB U TIOHSATHH.
JIeKuMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpPALMC  ClIaiiIoB U
UCIIOJIb30BAaHUEM pa3JaTOYHOTO0 MaTepuajga MpH MPOBEICHUU KOPOTKHX JHUCKYCCUH 00
OCOOEHHOCTSX MPUMEHEHHS OTJICTBHBIX TEMATHK 110 JUCITUTIIMHE.
CTpyKTypa OpeA0CTaBICHHS JSKIIMOHHOTO MaTepHaa:
— OrnpezaeneHuss MaTeMaTHIECKUX TEPMHUHOB.
—  @DopMyIMpPOBKA TEOPEMBI.
— JlokasarenbCTBO TEOPEMBI.
— HWnnroctpupyroiye npumMepsl.

11.2. Metoau4ieckue ykazaHUs UIsi OOYYAIOIMIUXCS TO TPOXOXKICHUIO MPAKTHUYECKUX
3aHITUH

[TpakTHdeckoe 3aHSATHE SIBISETCS OMHOW M3 OCHOBHBIX (DOpPM OpraHu3aluH y4eOHOTO
mpolecca, 3aKI0Yaronasicsl B BHIIOIHEHUU 00yJalOIMMUCS M0/ PYKOBOJCTBOM MperoiaBaTess
KOMIUICKCa YYEeOHBIX 33aJaHUN C IEJIbI0 YCBOSHUS HAYYHO-TCOPETUYCCKHMX OCHOB YUeOHOU
JTUCIUILIMHBL, TPUOOPETEHUSI YMEHUN U HaBBIKOB, OIBITa TBOPUECKOH JEATEIbHOCTH.

[enpro MPaKTUYECKOTO 3aHITHS JUIS 00YYaOMIEroCs SBISICTCS] IPUBUTHE O0YJIAFOIIIMMCS
YMEHUI U HAaBBIKOB MPAKTUYECKOU JEATEIbHOCTH 110 U3y4aeMOU TUCLUILINHE.

[Tnaaupyemblie pe3yabTaThl MPYU OCBOCHUH 00YUYAIONIUMCS MPAKTUYCCKUX 3aHSITHIA:

— 3aKperuvieHue, yriayOJleHue, pacllupeHHe M JAeTaju3alus 3HAHUW TNpU PelIeHUU
KOHKPETHBIX 3aJ1ay;

— pa3BUTHE I[IO3HABATENIBHBIX CIIOCOOHOCTEH, CaMOCTOSITEIBHOCTH  MBIILICHHUS,
TBOPYECKOI aKTUBHOCTH;

— OBJAJICHHE HOBBIMM METOJAMH W METOAMKAMHM HM3YYCHHsS KOHKPETHOW y4yeOHOMU
JUCIHILINHEL

— BBIPpAOOTKAa CMOCOOHOCTH JIOTHUECKOTO OCMBICICHHSI TONYyYEHHBIX 3HAHUU IS
BBIIIOJTHEHHS 3aJaHHI;

— CBSI3aHHBIE C MOJyYE€HHEM HOBOW MH(OpPMAIMU MYyTEM CaMOCTOSITEIHLHO BHIOPAHHBIX
obecrieueHre parmoOHAIbHOTO COYETaHUs KOJUICKTUBHON U MHAMBUIYabHON (hOpM 00yUeHuUs.

QyHKINY TPAKTUYECKUX 3aHATUN:

— ToO3HaBaTebHAas,

— pa3BHBalOIaf;

— BOCHUTATEILHAS.

[To xapakTepy BBINOJHAEMBIX OOYYAIOIIMMCS 3aJlaHUM 1O TMPAKTUYECKUM 3aHATUSIM
MOAPa3AeIAI0TCS Ha:

— O3HAKOMHTENIbHBIC, TMPOBOJAMMBIC C TEIbI0 3aKPEIUICHUS MW KOHKPETH3alluu
M3yYEHHOTO TEOPETUYECKOI0 MaTepuaa;

— aHaJUTUYECKHE, CTABSIINE CBOCH IEIBI0 TIOJYYeHHEe HOBOM MH(OpMAIUA HA OCHOBE
(dbopMa30BaHHBIX METO/IOB;

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

@opMBbI OpraHU3aALNH MPAKTUYECKUX 3aHATUN:

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

- B HE WHTEPAKTUBHOW (opme (BBIMOJHEHUE YIPAKHEHUH, pElIeHHWE THUIIOBBIX 3ajad,
pelleHre CUTYaI[MOHHBIX 33/1a4 U JAPYTOe).

TpebGoBanus K MPOBEACHUIO NPAKTUYECKUX 3aHITUN

[IpakTnueckue 3aHATHS HAYMHAKOTCS C 3alUCH B JKypHal  IpernojaBaTens
IPUCYTCTBYIOLINX CTYACHTOB. 3aTeM OOBSABISACTCA TEMa MPAKTUYECKUX 3aHATHH.

[IpenogaBaTens 4WTAET YCIOBUE 3alayd M IPEAJAraeT CTYJEHTaM CaMOCTOSATEIbHO
pEeLINTh 3a/ady, UCIOJb3ysl 3HaHUS, NOJyYEHHBIE CTYIEHTOM Ha JeKUuu. CTyneHT, KOTOpbIi




HEpBBIM PEIIWI 33/1a4y, BBI3BIBACTCS K JIOCKE. B ciydae ecim CTYAEHT MpPaBUIIBHO PEIIMT
3ajady, OH moiydvaer 5 O6amwioB. Ecnu cTyaeHT pemraer 3aiady ¢ MOMOIIBIO MPETMOAABATENS, TO
nony4yaer 4 Oamwia. 3aTeM, B KOHIIE CEMECTpa, OIEHKH CTYJCHTOB (BKJIIOYas OIICHKY
MOCEIIAeMOCTH) TIepeBoaIATCsI B OOHYychl (kadecTBo) or 0 mo 5 OamnoB. DT OOHYCHI
N00aBIISIOTCS K 00IIel cymMMe 0ajuIoB B paMKaxX MOJIYJIbHO-PEUTHHIOBON CHCTEMBI.

CryneHTtaM BbIIaeTCS JOMAIlIHEE 3aJaHWe B BHJIE 3aJad, KOTOPbIE OHH CHAIOT B
YCTaHOBJICHHBIE CPOKH.

11.3. Meroauueckue yKazaHus JUIsi 0Oy4arOMIMXCs MO MPOXO0XKICHHIO CAMOCTOSITEIHHON
paboThI

B Xxoze BBIIOTHEHUS CaMOCTOSTEIBHON padOThI, O0YUYAIONIUIICS BBIIONHSAET paboTy 1o
3aJJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJICTBE IMpEIoiaBaTelisi, Ho 0e3 ero HermocpeICTBEHHOTO
YYaCTHA.

s oOyyaromuxcsi 1Mo 3ao4Hod (opMe OOYYCHHs, CaMOCTOsITeNIbHAs paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOJIBHYIO paldoTYy.

B mpotiecce BBIMOIHEHHSI CAMOCTOSITENILHOW paboThI, y oOyd4aromerocs GopMupyercs
nenecooOpasHoe IIaHupOBaHUE pabouero BpeMeHH, KOTOPOE MO3BOJISET UM Pa3BUBATh YMEHUS
U HaBBIKM B YCBOCHUU W CHUCTEMAaTH3allMM MPUOOpPETACMBIX 3HAHWH, 00CCIIEYMBAET BBICOKUUN
YPOBEHb YCIEBAEMOCTH B TepuOJ OOydYCHHsI, IOMOTAeT IOJyYUTh HABBIKA ITOBBIIICHHS
popEeCCUOHATIBHOTO YPOBHSI.

MeroauyeckuMH ~ MaTepHallaMH,  HANpaBJSIIOIIMMU  CaMOCTOSITENIBHYIO — paboTy
00yYaroIIUXCs SBIISIOTCSL:

—  y4e0HO-METOINYECKUN MaTepHal 1o TUCIHILIIHHE;

11.4. Meroauueckue ykKazaHus JUIsl OOy4yaroIIMXCsl MO MPOXOXKICHHIO TEKYILIEro
KOHTPOJIS YCIIEBAEMOCTH.

Texymuii KOHTPOJb YCIEBAEMOCTH IPEAYCMATPHUBAET KOHTPOJb KadyecTBa 3HAHUUI
00y4aroIuxcsl, OCYLIECTBISIEMOIO B TEUEHUE CEMECTpa C LIEeJbI0 OLCHMBAHUS XO0Jla OCBOCHUS
JUCLUTUIMHBL.

B Tteuenue cemectpa B cucreme aucTtaHiMoHHOro ooyuenus I'YAII B ¢opme
TECTUPOBAaHUS MPOBOJATCS JIB€ IPOBEPOYHbIE PabOThl IO PEUIEHHI0 3aJad M OJHH
TEOPETUYECKUI Ompoc (IepeueHb BOIPOCOB Ul TECTOB pa3MelieH B «baHke BOIPOCOB» B
cucreMe AucTaHIMOHHOro oOyueHuss I'YAII), Ha mNpakTUYECKHX 3aHATUSAX MPOBOAATCA
IIPOBEPOYHBIE Pa0OTHI MO pa3zesaM Kypca B MHUCbMEHHOM (popMe, pacCUMTaHHbIE KaK Ha LEN0e
3aHsTHE, TaK U Ha €r0 4acTb.

Pe3ynbTarhl TEKyliero KOHTpOJIS YCIIEBAEMOCTH OYAYT YYUTBIBATHCA IMPH MPOBEACHUU
IPOMEXYTOUHOU aTTecTaluu (IIPU UCIOIb30BAHUHU OATbHO-PEHTHHIOBOI CHUCTEMBI OLIEHUBAHMS,
KOKIBIA BUJ KOHTPOJSL OILIGHHMBAaeTcs B Oamiax, U3 KOTOPbIX (OpMUPYETCSs HUTOTOBBIN
pe3ynbTar).

11.5. Meroauueckue yka3zaHHs Ui O0YYaroIUXCs MO MPOXO0XKIAECHUIO MPOMEXYTOUHOM
aTTeCTalUN.

[Ipomexxyrounass  arrectanust  oOyyaroIIMXCs — NpeAycMaTpuBaeT  OILCHMBAaHUE
MIPOMEKYTOUHBIX U OKOHYATEJbHBIX PE3yJIbTaTOB 00Y4YEeHHUs MO AUCHUIUIMHE. DK3aMeH — (opma
OLIEHKH 3HaHHH, MOJYYEHHBIX 00YJalOIMMCs B MPOLIECCEe M3YYEHUS BCe MUCLUIUIMHBI WIH €e
YacTH, HAaBBIKOB CaMOCTOSITENIbHOM pabOThl, CIIOCOOHOCTH MPUMEHSATh HX JUISl pelleHus
IIPAKTUYECKUX 3a/1a4. DK3aMEH, KaK IPaBUJIO, IIPOBOJUTCS B MEPHOJ SK3aMEHALIMOHHOM CECCUU
M 3aBEpIINACTCS ATTECTAlMOHHOM OLEHKOM «OTIMYHO», «XOPOILIOY», «yIOBJIETBOPUTEIBHOY,
«HEYJIOBJIETBOPUTEIILHO.



Jluct BHECeHUs! U3MEHEHUH B pabouyio MporpaMmy JAUCHUIUINHBI

Jlara BHECEeHHS
H3MEHEHUI U
JIOTIOJTHCHUH.

TToamuce
BHECIIIETO
H3MEHECHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

Hata u No

MPOTOKOIA
3acemaHus
Kadeapbl

Ionnuce
3aB.

kadenpoi




