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AHHOTaUs

Hucrunmaa «MaTtemaTtrka. MaTeMaTHYecKHii aHajau3» BXOIUT B 00pa30BaTEIIbHYIO
porpaMMy BBICIIETO0 00pa3oBaHUsl — MporpaMMy OakajaBpuara 1Mo HalpaBICHHUIO MOATOTOBKHU/
cnenuainbHoctd  11.03.04  «DnekTpoHMKa W HAHOXJIEKTPOHUKA»  HAIPaBJICHHOCTH
«[IpomplniuieHHas AIEKTPOHKKAY. JlucuuIuinHa peanusyercs kadeapoit «Nely.

JucuuniuHa HalleaeHa Ha (GOpMHUPOBAHKE Y BBITYCKHUKA CIEIYIOIINX KOMIIETEHIIUH:

YK-1 «CriocobeH ocymecTBIsATh MOUCK, KPUTHUECKUH aHAINU3 U CHHTE3 WH(pOpMAINY,
MPUMEHSTh CUCTEMHBIN MOJIXO AJISl PELICHHS IOCTABICHHBIX 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-1 «CnocobeH ucnoab30BaTh MOJOKEHHSI, 3aKOHBI U METOJIbl €CTECTBEHHBIX HAyK U
MaTEeMaTUKH JJI PEUICHUS 3a/1a4 HH)XCHEPHOU JEATEIbHOCTI

Conepkanve  AUCHUIUIMHBI ~ OXBaTbIBa€T  KPYr  BONPOCOB,  CBSI3AHHBIX  C
muddepeHIMATFHBIM 1 UHTETPAIbHBIM UCYHCIICHUEM, TEOPHEH TMPEACIIOB U PSIJAOB H HX
MIPUMEHEHHUEM.

[IpenonaBanue AUCHMILIMHBI TPEAyCMATPUBACT CICAYIONIHE (OPMbI OpPTaHU3AINH
yueOHOro mpolecca: JeKyuu, HNpakmudeckue 3aHAmus, CcamocmosmenvHas paboma
obyuarowe2ocs.

[IporpaMMo#l NHUCHUIUIMHBI TPEIYyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIICBAEMOCTH, IIPOMEKYTOIHAS aTTeCTAIUs B (hOpMe DK3aMEHA.

OO0mast TpyA0EeMKOCTh OCBOCHUS JUCIUILIMHBI COCTaBIsCT 9 3aUeTHBIX eIUHUIL, 324
YacoB.

SA3bIK 00yUYeHUs 10 AUCIHUIUIMHE «PYCCKUN»



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

— (opmupoBaHUE y CTYACHTOB MOHUMAHUS POJIM MATEMATUKH B COBPEMEHHOM
MUpE, HayKe U MPAKTUYECKON JesTeIbHOCTH B M30paHHON CIEIHaTbHOCTH;

— (dopMHpOBaHKE Y CTY/ICHTOB CIIOCOOHOCTH M HABBIKOB ()OPMYIIMPOBATH U PEIIaTh
npodeccuoHaNbHBIE 3314l C HCIOJB30BAHUEM arllaparta MaTeMaTHYeCKOTro
aHaims3a.

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

1.3. TlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0yUEHHS 110 AUCIUILINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrare M3ydeHus AUCHUILTUHBI OO0YYAIOLIUICS JOIHKEH 00JIafaTh CIEAYIOIIUMU
KOMIETCHIMSIMHU WM UX YacTAMU. KOMIEeTeHIInU 1 UHIUKATOPHI UX JOCTUKEHHS IPUBEICHBI B

Tabimuue 1.

Ta6ymma 1 — IlepeyeHb KOMIIETCHIIMI ¥ MHIUKATOPOB UX JTIOCTHKCHUS

Kareropus (rpynna)

Ko n HaumenoBanue

KOI[ 1 HAUMCHOBAHUEC MHIHUKATOpPA

KOMIIETCHIIUH KOMIIETEHIINHU JIOCTH>KEHHS] KOMIIETEHIUU
VYK-1.3.2 3HaTh METOAUKH CUCTEMHOTO
VK-1 Cnocoben MOJIXO0J1a JIJI PEIICHUS] TTOCTABIEHHBIX
OCYIIECTBIISATh 3aj1a4
nouck, kpurudeckuii | YK-1.Y.2 ymers ocymecTBiasaTh
aHaJu3 U CUHTE3 KPUTUYECKHUI aHAIIU3 U CUHTE3
Y HUBCPCATbHBIC uH(popMaluu uH(pOpMaLIUU, TOTYYCHHON U3 Pa3HBIX
KOMIIETEHIINN PMALIHH, PMAtUH, i p
MPUMEHSATD WCTOYHHUKOB, JJIS PEIICHUS TOCTaBICHHBIX
CHUCTEMHBIN OAXO0A | 3a/4a4
JUISL pELICHUS VK-1.B.2 BnageTs HaBbIKaMH CUCTEMHOTO
MIOCTaBJIEHHBIX 33/1a4 | MOJAX0Ja AJI1 PEUICHUS TOCTABICHHBIX
3aja4
VYK-2.3.1 3HaTh BUABI pECYpCOB U
OTpaHUYECHUS JUIsl PEUICHUS TTOCTaBICHHBIX
YK-2 Criocoben ‘P p
ONPENENATh K Janat
P pyT VYK-2.V.1 ymeTs NpoBOUTh aHAJIN3
3aJa4 B paMKax -
. MOCTaBIIEHHOM 1IeJH U (POPMYIUPOBATH
MOCTaBJIEHHOM 11eNn
3aJ1a4M, KOTOpble HEOOXOIUMO PEIIUTh IS
U BbIOMpaTh
€€ TOCTHKEHUS
ONTUMAaJbHBIE
YHuBepcanbHbIE VYK-2.Y.3 ymeTh BbIIBUTaTh
CIOCOOBI X N N
KOMIIETEHIINH aNbTEPHATUBHBIE BAPUAHTHI IEUCTBUH C

peuIeHus, UCXO01s U3
JEHUCTBYIOLIUX
IIPaBOBBIX HOPM,
UMEIOIINXCSA
pPECYpCOB U
OTpaHUYECHUN

IEJIBI0 BBIOOPA ONTUMAJIBHBIX CITIOCOO0B
pelieHus 3aj1a4, B TOM YUCJE C TOMOIIbIO
M (POBBIX CPENICTB

YK-2.B.2 B1aneTs HaBbIKaMH BbIOOpa
ONTUMAJIBHOTO CTII0C00a pelieHus 3a/1a4 ¢
Y4E€TOM HMEIOIINXCS YCIOBUH, PECYPCOB U
OrpaHUYECHUN

O6menpodeccrnoHanpHbIE

KOMIICTCHIIM

OIIK-1 Cnocoben
AHATM3UPOBATH
3a7a49u
poQeCCHOHATBHON
JIeITEIIbHOCTH Ha
OCHOBE ITOJIOKECHHUIA,
3aKOHOB M METOJIOB B
obnactu

OIIK-1.3.1 3HaeT OCHOBHBIC TIOJIOKCHHUS,
3aKOHBI M METO/Ibl €CTECTBEHHBIX HayK U
MaTeMaTHKH

OIIK-1.Y.1 ymeer npumeHsTh 0a30BbIE
€CTECTBEHHOHAY4YHbIE 1 MAaTEMaTUYECKUE
3HAHUSA JUI pellleHus 3a1a4
npodecCHOHATBHOMN 1 TETbHOCTH
OIIK-1.B.1 BnaneeT HaBbIKAMH pelICHUs




CCTCCTBCHHEBIX HAYK U
MaTEMAaTUKHU

npoeCCHOHATIHLHBIX 33a]]ad Ha OCHOBE
6330BBIX CCTCCTBCHHOHAYYHbBIX U

MaTeMaTHYeCKUX 3HAHUM

2. Mecro nucuurumnbl B cTpyktype Ol

Hucuumimba He Oa3upyeTcss Ha 3HAHMAX, paHee NPUOOPETEHHBIX CTYACHTAMH MpU
U3y4EHHH B BbICHIEH MIKOJIE KAKHUX -TMOO0 TUCLMIUIMH.
3HaHMs, TOJy4YEHHbIE NPU U3YUYEHUU MaTepuala JaHHOM [HUCLUUIUIMHBI, HMEIOT Kak
CaMOCTOSITEJIbHOE 3HAYE€HUE, TAK U UCIIOJIB3YIOTCA IIPU U3YYCHUH IPYTUX AUCLIMILINH:
Maremaruka. Teopust BEpoATHOCTEN U MaTeMaTU4eCKasi CTATUCTUKA

3. OO0BEM U TPYTOEMKOCTh JUCITUTLIAHBI
JlanHbie 00 00IIeM 00beMe MUCHHUILUIMHBI, TPYIOEMKOCTH OTACIBHBIX BHIOB y4eOHOMN
paboTHI IO TUCHHMIUIMHE (M pacipeieieHUue ITOI TPYI0EMKOCTH 110 CEMECTPaM) MPEACTaBICHBI B

Tadymue 2.

Tabmuna 2 — O0beM U TPYAOEMKOCTh JUCIUILITUHBI

pr,[[OGMKOCTL 10 CCMECCTPaM

Bun yuebHo# paboTh Bceero Nol Noo
1 2 3 4
Oowan mpyooemKocmp oucyunuHbl, 8/ 288 4/ 144 4/ 144
3E/ (uac)
U3 Hux yacos npakmuyeckoii H0020MoeKu
AyoumopHuie 3aHamus, BCEro Jac. 136 68 68
B TOM YHCIIC:
nekiuu (JI), (dac) 68 34 34
npakTuueckue/ceMunapckue 3ausatus (113), 68 34 34
(dac)
nabopaTtopHbie paboTs (JIP), (uac)
KypcoBoii nmpoekT (padota) (KII, KP), (gac)
9K3aMeH, (Jac) 99 36 63
Camocmoamenvnan paboma, Bcero (4ac) 89 76 13
Buo npomesxxcymounoit ammecmayuu’ 3ader, JK3.
OK3.,
mudd. 3auer, sk3amer (3auer, dudd. 3au, k3 OK3.

D3, **)

*k
[IpuMeuaHue:  kaHAMAATCKHI SK3aMEH

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyJI0EMKOCTH JUCIUILTHHBI IO pa3JesiaM U BUAAM 3aHITHIA.
Paznensl, TeMBI TUCIUTIIMHBI U KX TPYIOEMKOCTh MPUBEICHBI B TaOIHUIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCIUIITUHBL, UX TPYAOEMKOCTh

Pazniensl, TeMBI JUCIUITIIMHBI Jlexunn | 113 (C3) | JIP KII CPC
’ (dac) (dac) (uac) (gac) | (4ac)
Cemectp 1
Paznen 1. Teopus npenenos 6 8 25
Paznen 2. IuddepeHnnanbHOe HCUUCIICHUE 12 12 25
Paznen 3. lHTErpaibHOE UCUHCTICHUE 16 12 26
Hroro B cemectpe 34 34 76
Cemectp 2

Paznen 4. @yHKIMN HECKOIBKUX MEPEMEHHBIX 10 8 4
Paznen 5. luddepenunansupie ypaBHEHUS 8 12 4




Paznen 6. Pss 16 14 5

Hroro B cemectpe: 34 34 13
Htoro | 68 68 0 0 89

IIpakTnyeckass MOATOTOBKA 3aKJIIOYAcTCs B HENOCPEACTBEHHOM  BBIIIOJHEHUU
Oo0y4yaromMMHUCS  OMNpENEeNeHHBIX  TPYIOBBIX  (YHKUMH, CBSA3aHHBIX C  Oya;ymei
po¢eCCHOHATIBHOM 1€ TEIbHOCTBIO.

4.2. ConepxaHue pa3/ieJioB U TEM JICKIIMOHHBIX 3aHSATUH.
ConeprxkaHue pas/iesIoB U TEM JICKITMOHHBIX 3aHATHI MPUBEICHO B TaOIHIE 4.

Ta6mmma 4 — ConepxaHue pa3aesioB U TeM JEKIIMOHHOTO UK

HOMep pasaciia HazBanwne u COACPIKAHUE Pa3aCIOB U TEM JICKIHHUOHHBIX 3aHATHH

Tema 1.1. OcHoBHBIE 2NIeMeHTapHbIe QYHKIMH. YUCIOBBIE MHOKECTBA.
(2gac)
Tewma 1.2. Ilpenen dyHKIMH P HEOTPAHUYESHHOM POCTE apryMEHTAa.

Teopemsl o nipeaenax. (2 yaca)

Tema 1.3. Ilpengen ¢ynkuuu B Touke. HempepriBHOCTH. 3amedarenbHbIC
npezensl (2 yaca)

Tewma 2.1. Onpenenenue npousBoanou. Ee reomerpuueckuii u
MeXaHW4YeCKUi cMbIci. Tabnuiia npou3BOAHbBIX, YacTh 1. (2 yaca)

Tema 2.2. IlpaBuna quddepenunpoBanus. [IponszBoanas cnoxxHOH
¢byHKIMU, mpou3BoaHas o0paTHOW (pyHKIMK. Tabmua npon3BOAHBIX,
yacTh 2 (2 yaca).

Tema 2.3. IIpou3BoiHbIE BBICIIMX MOPAIKOB. Teopembl O
muddepeHmpyembx GyHKIUAX. (2 gaca)
Tewma 2.4. Ilpasuno Jlonuransa. @opmyna Teiinopa. (2 yaca)

Tewma 2.5. luddepenman pynkimu neporo nopsiaka. Juddepenimanst
BBICIIIMX MOPSAKOB. (2 yaca)
Tema 2.6. UccnenoBanue GyHKINN C TOMOIIBIO MPOU3BOIHBIX (2 yaca)

Tema 3.1. IlepBooOpaznas. Heonpenenennslii unterpan. Coiicta
HEONpeIeNIEHHOTo nHTerpana (2 yaca)

Tewma 3.2. Tabnunia uaTerpanoB. MeTo1 3aHECEHHS 101 3HAK
mudepennnana. Meros 3aMeHbl IEPEMEHHON UHTETpUPOBaHUS (2 Jaca)

Tema 3.3. IHTerpupoBanue no yactsaM. MiHTerpupoBaHue paroHaIbHbIX
BhIpakeHMi. (2 yaca)
Tema 3.4. IHTerpupoBaHue TPUrOHOMETPUUECKUX BBIpAXKEHMM (2 yaca)

Tema 3.5. Onpenenennsiii unrerpai. OnpeneneHue U CBoicTBa. (2 yaca)

Tewma 3.6. InaTerpan ¢ nepeMeHHbIM BepxHUM Tipenenom. Gopmyna
Hrrotona- Jleit6nuna (2 gaca)

Tewma 3.7. HecoOcTBeHHBIE HHTETpAIIHI (2 Yaca)

Tewma 3.8. IIpunoxxenus: onpeaeaeHHOro HHTerpania (2 yaca)

Tema 4.1 @yHKIMS HECKOTIBKUX MepeMeHHBIX. OCHOBHBIC TTOHSTHSL.
HenpepsiBHOCTS. (2 "aca)

4 Tema 4.2. ludpdepennupoBanne GyHKIINN HECKOJIBKUX MEPEMEHHBIX.
(Yactubie mpousBoanbie. Juddepenuan. [IponzBoaHas cioxHON
¢dbyakurn. YacTHbIe TPOU3BOIHBIC BRICITUX MOpsakoB. Dopmyrna Teitnopa)




(4 yaca)

Tewma 4.3. VccnenoBanne pyHKITMU HECKOJIBKHUX MIEPEMEHHBIX. (4 yaca)

Tema 5.1. luddepennmanbupie ypaBHEHHsI IEPBOTO mopsiika. OCHOBHBIC
nonsaTus. JudepeHnnanbHpie ypaBHEHHS C a3 IONMMUACS
nepemeHHbIME. OHOpOAHEIE MU depeHIaTbHBIC YPaBHEHUS IIEPBOTO
nopsiika. (4 Jaca)

Tema 5.2.

5 . JIuneitapie muddepeHranbHble YpaBHEHHS IEPBOTO MOPSIKA.
VYpasaenne bepuymm. AuddepeHnnanbabie ypaBHEHUS BBICIITUX
MOPSIIKOB, JIOMYCKAIOIIME TOHWKEHUE MopsiKka. (2 yaca)

Tewma 5.3. JIuneitapie ogHOpOAHBIE AU depeHITnaTbHbIC YPAaBHEHUS C
MOCTOSTHHBIMU K03(ppunmenramu. JInHelHble HEOTHOPOAHbIE
muddepeHranbHbIe YpaBHEHHsI BHICIIUX MOPSAKOB. (2 yaca)

Tema 6.1. Hucnossie psasl. OCHOBHbIE onpeeneHus. Psbl ¢
MOJIOKUTEIBHBIMH WieHaMu. [Tpu3naku Jlanam6epa u Komm (2 vaca)

Tema 6.2. HeoOxoaumplii ipusHak. [Ipu3Haku cpaBHeHHs. IHTETpanbHbIMA
npusHak Komm. (2 yaca)

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

Tema 6.4. dynkunoHanbHble psaasl. O6macTh cxoauMocT. PaBHOMepHas
cxoauMocTh. Crernennslie psiabl. MaTEpBan cxoaumoctu (2 yaca)

Tema 6.5. CBolicTBa CXOASIIMXCS CTETICHHBIX PsIOB (2 yaca)

Tema 6.6. Psaawr Telinopa u Makiiopena (2 4aca)

Tema 6.7. Pag @ypbe nepuoandeckoit GyHKIuu (2 yaca)

Tema 6.8. Psg @ypre ueTHOH 1 HeueTHOH QyHKIMH (2 yaca)

4.3. IlpakTtuyeckue (ceMUHApCKUE) 3aHATUSA
TeMbl MpaKTHYECKUX 3aHATHIA U X TPYIAOEMKOCTh IPUBECHBI B TAOIHIIE 5.

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

W3 aux
No
Tpynoem | mpaktuue
Ne Tembl mpakTHUECKUX DopMBI TPAKTHUECKUX N paznena
. . -KOCTb, CKOH
/1 3aHATHH 3aHATHH JIMCLIUII-
(uac) MOJTOTOB
JIMHBI
KM, (4ac)
CemecTp 1
IIpenenst
paIMOHAITLHBIX
1 BBIPKEHUI Ha Pemenue 3amau 4 1
0ECKOHEUYHOCTH U B
TOUKE.
OKBUBAJICHTHLIE
2 OECKOHEYHO MAJEIE. Pemenune 3amau 4 1
Yuciio e.
IIpousBoaHsIE.
3 | [IpaBmia Pemenwne 3amau 4 2
JudepeHIMpoBaHus




[IpousBogHas CIOKHON
byHKIIMN

Pemenne 3anau

Tabnnynoe
WHTETPUPOBAHUE

Pemenune 3anau

Burecenue moxa 3Hak
muddepeHmmana

Pemenune 3anau

3aMeHa epeMEHHOM.
WHTerpupoBanue 1o
4acTsIM

Pemenune 3anau

WNHuTterpupoBanue
palOHaIbHBIX

byHKIMI

Penrenue 3anau

2 ceMecTp

YacTHbie ITPONU3BOJIHBIC

Pemrenue 3amgau

10

YacTHble IPOU3BOIHBIE
BBICIIX MOPSIAKOB

Pemrenue 3amgau

11

OkcrpeMyM (QyHKITHH
HECKOJIBKHX
ePEMEHHBIX

Pemenue 3agau

12

Pemenue

QG epeHIaIbHbIX
YpaBHEHUI TIEPBOTO
nopsiaka. Oomue u
YaCTHBIE PEIICHUS.
Asronomusie 1Y, 1Y ¢
pa3JieNIeHHBIMH U C
Ppa3aeNIOIMUMHUCS
MEePEMEHHBIMU

Pemenue 3agau

13

Pemenne oqHOpOAHBIX
JY nepsoro nopsiaka u
Y KoTopbie MOXKHO
IIPUBECTH K
OJIHOPOJHBIM

Pemenue 3agau

14

JInnelinble
muddepeHIManbHbIe
yYpaBHEHUS [IEPBOTO
NopsiiKa. Y paBHEHUS
bepnyu

Pemenue 3amau

15

Huddepenunanbabie
YPaBHEHHS B MOJIHBIX
nuddepenimanax.
WNHuTterpupyromui
MHOKUTENb.

Pemenue 3amau

16

Huddepenunanbuble
YpaBHEHHS BBICIITIX
HOPSI/IKOB,
JIOIYCKArOIIe
MOHMKEHUE MOPSIKa

Pemenue 3amau

17

JInnelinble
HEOJHOPOIHEIC
nuddepeHImaIbHbIe
yYpaBHEHHS C

Pemenue 3amau




MOCTOSIHHBIMH
KodddurmeHTaMu
Psane1 ¢
1g | MOMOHTCIBHEIMA Pemenue 3agau 4 6
yieHamu. [Ipuznaku
Janam6epa u Komm
Pane1 ¢
MOJIOKHUTETHHBIMH
YJIeHaMU U
19 | 3HakonmepeMeHHbIE Pemenue 3anau 4 5
psaael. HeoOxoaumbrii
NPU3HAK U PU3HAKU
CPaBHEHHS.
20 | CreneHHBIE pSAbBI Pemenue 3ana4 4 6
Psnaw1 Teitnopa u
21 | MaxknopeHna. Psnpr Pemenue 3anau 2 6
Dypse.
Bcero: 68
4.4. JlabopaTopHble 3aHATUS
Tembl 1aG0OpaTOPHBIX 3aHATUHN U UX TPYIOEMKOCTh IPUBEACHBI B Ta0OIHIIE 6.
Tabnuna 6 — JIabopaTopHbI€ 3aHATHS U UX TPYJOEMKOCTb
N3 Hux Ne
Ne HaumenoBanue nabopatopHbix padboT TpynoemKocts, | MPakTHHECKOR | pasiena
/11 (gac) MOJATOTOBKH, | JUCITHII
(dac) JINHBI
Y4eOHBIM MJIaHOM HE MPEAYyCMOTPEHO
|
Bcero
4.5. KypcoBoe npoeKkTHupoBaHUE/ BBHITIOJIHEHHE KyPCOBOH PabOTHI
VY4eOHbBIM MJIaHOM HE TPeAyCMOTPEHO
4.6. CamocrosTenbHas paboTa 00yJaroIxcs
Bunsl camoctosTensHON paboOThI M €€ TPYI0EMKOCTh NPUBEIEHBI B Ta0IUIE /.
Tabmuna 7 — Bunbel caMmocTosTenbHONU pabOThI M €€ TPYAO0EMKOCTh
. Bcero,
Bun camocrosTensHo# paboTh yac Cewmectp 1, uac Cemectp 2, yac
1 2 3 4
W3ydeHue TeopeTHuecKoro MmaTepuania 21 18 3
qucuuriaHbl (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI'3)
Brimonnenue pedepata (P)
[ToaroroBka K TEKyIIeMy KOHTPOJIIO
21 18 3
ycneBaemoctu (TKVY)




Jomamaee 3amganue (/13) 23 20 3

KonrtposbHbie paboThl 3a04HnkoB (KP3)

[ToaroroBka K MpOMEXKYTOUHOM

arrectanuu (I1A) 24 20 4
Bcero: 89 76 13

5. IlepeyeHnb y4eOHO-METOAMYECKOTO OOECTICUCHUS

JUTISL CAMOCTOSTEILHON PabOThI 00YUYAIONMIUXCS TT0 TUCIUIUIMHE (MOIYITIO)

Y4eOHO-MEeTOINYEeCKHe MaTepHallbl JUIsl CAMOCTOSTENLHONW paboThl O0O0YyJaromuXcs yKa3aHbl B

ma. 7-11.

6. IlepeueHb MeyaTHBIX U IJIEKTPOHHBIX YIEOHBIX U3TAaHUMN

[lepedyeHpb neyaTHBIX U SJEKTPOHHBIX Y4eOHBIX M3/IaHUH MpHUBEEH B TadmuIe 8.
Tabnuna 8— IlepedeHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3JaHHM

https://e.lanbook.

2. Unrerpansl. Paasl: yue6. mocobue / JI /.

Mudp/ bubnuorpaduyeckas ccpiika KonnuecTtBo
URL aapec AK3EMILISIPOB B
oubnmoreke
(kpome
AIIEKTPOHHBIX
AK3EMILISIPOB)
517 [Tuckynos H. C. TuddepennmansHoe u 159
1134 UHTETpalibHOE ucuucienus: yueonuk: B2 1., T. 1./
H. C. TTuckynos. - CI16.: Mudpw, - 1996. - 416 c.
517 [TuckynoB H.C. uddepenunansHoe u 145
1134 UHTETpaJIbHOE HCUHCIIeHnE: yaeOHoe mocodue. T. 2 /
H. C. [luckyHnos. - U3na. crep. - M.: UnTerpan-Ilpecc,
1998. - 544 c.
517 [Tuckynos H. C. luddepenunanpoe u 237
1134 UHTETpalbHOE HcUncieHus: B 2 T.: yuebHOe mocobue
JUis CTyAeHToB BTy30B M.: MuTerpan-Ilpecc, 2004 -
- 2004. - 415 c.
517 bepman, I'. H. COopHUK 33124 110 KypCy 165
b50 MaTeMaTHYecKoro aHanu3za: yueOHoe nocobue / I'. H.
bepman. - 22-¢ u3 ., nepepad. - CII6.: [Tpodeccus,
2005. - 432 c.
517 Bricmas maremaruka. Psagel: yue6Hoe nmocodue / 1O. 167
I'96 A. TI'ycman, C. I1. [TombrTkus, A. O. CMmupHOB; C.-
[Terep6. roc. yH-T a3pOKOCM. MPUOOPOCTPOCHHUS. -
CIIo. : U3g-Bo I'YAII 2015. - 77 c.
https://e.lanbook. | ®uxrtenronsir .M. OCHOBBI MAaTEMAaTHYECKOTO OBbC Jlanb
com/book/65055 | ananu3za. B 2-x 1. Tom 1-b1ii - Cankr-IletepOypr:
Jlanp, 2015.- 448c.
https://e.lanbook. | ®uxrtenronbr I'.M. OcHOBBI MATEMATHYECKOTO 9BC Jlans
com/book/411 | ananu3a. B 2-x TT. Tom 2-ii - Cankr-IleTepOypr:
Jlann, 2008. - 464c.
https://e.lanbook. | C6opHuK 3ama4 0 MaTeMaTHYECKOMY aHanu3y. Tom 3bC Jlanb
com/book/2226 | 1. IIpenen. HenpepoieHOCTh. JuddepeniupyemMoctsb
/ L. KynpsiBues [u ap.]. - MockBa : ®u3mariur,
2010. — 496 c.
COopHuK 3a/1a4 10 MaTeMaTuyeckoMmy aHanuzy. Tom OBbC Jlanp



https://e.lanbook.com/book/65055
https://e.lanbook.com/book/65055
https://e.lanbook.com/book/411
https://e.lanbook.com/book/411
https://e.lanbook.com/book/2226
https://e.lanbook.com/book/2226
https://e.lanbook.com/book/2227

com/book/2227

Kynpssues [u np.]. - Mocksa : ®uzmatiut, 2009. -
504 c.

com/book/211928

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

http://e.lanbook.c | Banauna 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.®. Kparkuii Kypc MareMaTu4eckoro OBC Jlanb
om/book/2660 | ananuza./ A.®. bepmanr, U.I". Apamanosuu. - CII6.:
Jlans, 2010. - 736 c.
http://e.lanbook.c | Becos O.B. JIekiuu Mo MaTeMaTHIECKOMY aHAIHU3Y. - OBC Jlanp
om/book/72002 | M.: ®usmaraur, 2015. - 480 c.
http://e.lanbook.c | 3no6una C.B. Maremarnueckuii aHain3 B 3aa4ax U 9BC Jlanp
om/book/2377 | ynpaxHenusx. / C.B. 3n06una, JI.H. [Tocurenbckasi.
- M. : ®u3marnut, 2009. - 360 c.
https://e.lanbook. | Bypkosa E. B. MaremaTtuueckuii ananus. / E. B. OBC Jlanb
com/book/147557 | Bypkosa, O. A. Illlymepuna. - Kpacuosipck: Cuol'yY
nM. akageMuka 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. —CII16.:.I'VAII, 2014.- 56c¢.
YIAK 517.9 Makaposa M.B., [lombiTkun C.I1. [Ipumenenue 50
QG epeHIaIbHBIX YPAaBHEHUN IS pEIICHUS
MPUKIAIHBIX 3a7a4: yueb.-MeTo 1. mocobue/ M.B.
Makapoga, C.II. [Tombrtkun. —CI16.: I'VAIIL, 2021.-
45c.
https://e.lanbook. | Aradonos, C.A. TuddepeniuanbHbie ypaBHEHUS / OBC Jlanb
com/book/106546 | C.A. Aradonos, A.Jl. I'epman, T.B. Myparosa. —
MI'TY um. H.O. baymana, 2004. (Cep. MaremaTuka
B TeXHUYECKOM yHUBepcurere; Boim. VII).
https://e.lanbook. | YKa6ko, A. I1. luddepeninanbabie ypaBHEHUS U OBbC Jlanb

Ilepeuenn

TeJIeKOMMYHHKaHI/IOHHOﬁ CEeTn

7. IlepedeHb 3IEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
WH(POPMAIMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTn « HTepHeT»
UH(POPMaIMOHHO-
HEOOXOJUMBIX JIII OCBOCHHS JTUCIMILIIHHEI

AIIEKTPOHHBIX
«HTEpHETY,

00pa3oBaTeNbHBIX pecypcoB

npuBeseH B Tabmuie 9.

Tabmuma 9 —

TGHCKOMMYHHKaHHOHHOﬁ CCTHU ((I/IHTepHeT))

[lepeueHp 3NEKTPOHHBIX 00pa30BaTENbHBIX pECypcoB HHGOPMALMOHHO-

URL anpec

HanmenoBanue

http://www.math-net.ru

O61epoccuiickuii MaTeMaTHYECKUNA OpTal

http://mathhelpplanet.com/

Matremaruueckuii popym Math Help Planet

http://e.lanbook.com/view

9BC «JIa"b»

8. IlepeueHp HHPOPMALIMOHHBIX TEXHOJIOTUI

8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEUYCHHSI, HCIIOJIB3YeMOTO TIPH OCYIICCTBICHUN
00pa30BaTeNbHOTO MpoIiecca MO TUCIUTUIUHE.
[TepedeHs UCTIOIB3YEMOT0 TPOIrPAMMHOTO OOecTIeueHus pecTaBieH B Tadmuie 10.

Ta6muua 10— Ilepedens nporpaMMHOro o0ecrieyeHHs


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

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

8.2. IlepeucHb HH(OPMAIMOHHO-CIIPABOYHBIX CHCTEM,HCITOJIb3yEeMbIX pH
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOIIecca MO AUCIUILTHHE

[lepeyeHb UCHOMB3YeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJICTaBICH B
Tabauie 11.

Tabmuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne /1 HaumenoBanue

9BC «Jlaup»

9. MarepuanbHO-TeXHHYECKast 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeILHOTO TpoIiecca Mo TUCIUIUIHHE, IPECTaBICH B Tabmuiel 2.

Ta6mmma 12 — CoctaB MaTepualibHO-TEXHHUECKOM 0a3bl

Ne HanmeHnoBaHue cocTaBHOM YacTu Howmep aynutopun
n/n MaTepHATbHO-TEXHUYECKOH 0a3bl (1pu HEOOXOAMMOCTH)

1 JlexurOHHAs Ay AUTOPHUS

AynuTopus Ui IPAKTUYECKUX 3aHATUI

10. Onenounsle cpeacTBa AJs NPOBEICHHS IPOMEXYTOUHOM aTTecTallu
10.1. CocTaB OIICHOYHBIX CPEICTBIJISL MPOBEACHUS TPOMEXKYTOYHOH aTTeCTaIllH
o0yyaromuxcst o JUCUUIUIMHE MpuBeieH B Tabnue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEACTB ISl POBEICHHSI TPOMEXKYTOYHOHN aTTECTAIINU

Bug HpOMe)KYTOQHOﬁ aTTeCTallnun Hepequb OICHOYHBIX CPCACTB

OK3aMeH Crircok BOMPOCOB K 9K3aMEHY;
TecTsl.

10.2. B kayecTBe KpuUTEpUEB OIEHKH YpPOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMITETEHIII O0OYYaloUIMMHCS TPUMEHSETCsl S-0ajulbHasi MIKajla OIEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIMH, KoTopasi mpuBejeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCS
100-6annpHast ~ mKajla ~ MOXYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCIIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurepuu onieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIETEHITHH

Or1reHKa KOMITETEHITUHN

XapakteprucTrka chOpMHUPOBAHHBIX KOMIIETEHITHI
5-0aiubHas mKana PaKTep (bopmmp

— oOyyaromuiicss TJIyOOKO U BCECTOPOHHE YCBOMJ TPOTPaMMHBIN

MaTepHai;
«OTJINYHO» — YBEPEHHO, JIOTUYHO, [10CJIEI0BATEIbHO U TPAMOTHO €TI0 U3J1araer;
«BAYTEHO» — OMHUpasiCh Ha 3HAHWS OCHOBHOM W JOMOJHUTEIBHOW JIUTEPATYpHI,

TCCHO NPUBA3ZBIBACT YCBOCHHBIC HAYYHBIC ITOJIOKCHUSA C HpaKTHqCCKOﬁ
ACATCIIbHOCTHIO HAITPABJICHUS




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— yMeo 000CHOBBIBAET U ApTYMEHTUPYET BBIIBUTACMEBIE UM HJICH;
— JieJIaeT BBIBOAKI U 000O0IIEHNUS;
— cBOOOJIHO BIIaJIcET CHCTEMOM CIIeNUaTM3UPOBAHHBIX TOHITHH.

(XOPOLIO»
(Ga4uTCHO»

— o0yJaromuiics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepua, TPaMOTHO U
[0 CYIIECTBY H3JIaraeT €ro, ONUpasch Ha 3HAHUSA OCHOBHOMU
JUTEPATYPHI;

— HE JIOMYCKAeT CYIMECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAaHUS C MPAKTHYECKON AESITEITHbHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET Hay4YHbIC TOJIOKEHUS;

— JIeJIaeT BBIBOJIBI U 000OIIEHMS;

— BJIQJICET CHCTEMOM CIeIMAaTN3UPOBAHHBIX TOHITHH.

«YAOBJICTBOPUTCIIBHO»
<Ga4YTCHO»

— o0yy4aroluiicss YCBOMJI TOJBKO OCHOBHOW IPOrpaMMHBIM MaTepual,
M0 CYHIECTBY M3JIaraeT €ro, OMMpasch Ha 3HAHUS TOJBKO OCHOBHOMU
JUTEPATYpPhL;

— JIOIyCKAeT HeCYLIECTBEHHbIE OIUMOKU U HETOUHOCTH;

— UCTIBITHIBACT 3aTPYJHEHHUS B MPAKTUYECKOM IPUMEHEHUU 3HAHHMA
HAIPaBIICHUS;

— cJ1a00 apryMEHTHPYET HayuHbIE [1OJI0KEHMUS,;

— 3aTpyaHseTcs B (OPMYIMPOBAHUN BHIBOJOB M 000OIICHHUIA;

— YaCTUYHO BJIAJICET CHCTEMOH CeIMaTU3UPOBAHHBIX MOHITHA.

HCYIOBJIICTBOPUTCIILHO»
<HC 3a4YTCHO»

— oOyyaromuiics He YCBOMJ 3HAYUTEIBHOW YacTH MPOTrPAaMMHOTO
MaTepuaa;

— JIOMYCKAeT  CYIIECTBEHHbIE  OIMMOKM W  HETOYHOCTH  TpHU
PAacCMOTPEHHU MPOOJIEM B KOHKPETHOM HaIPaBIICHHUH;

— MCHBITHIBACT TPYAHOCTH B MIPAKTUUECKOM NIPHUMEHEHUH 3HAHHIA;

— HE MOXET apryMEHTHPOBATh HAYYHbIC MTOJIOKCHHS,;

— He QOpPMYJIUPYET BHIBOJAOB U 000OLICHHIA.

10.3. TunoBbie KOHTPOJILHBIC 33/IaHUS MJIM HHBIE MAaTCPHAIIBL.
Bormpocs! (3agaun) nmst sKk3ameHa mpeIcTaBiIeHbl B Taommie 15.
Tabnuma 15 — Borpocs! (3agaun) 115 9K3aMeHa

No Kon
[Tepeuens BOpocoB (3aau) AJIs dK3aMeHa
n/n MHIMKATOpa
Cemectp Nel
1. | Ilpenen ¢pynkuuu. Beruucnenue npeaenos. YK-1.¥.2
1. Beruucnurs npeaen lim % OINK-1.3.1
Orger: 3
2. BbruncuTsb npegen lim e
Otser: 8/5
3. Boruncauts npegen lim ————
Otser: 3/2
4. Beraucnuts npezen lim %
Otser: - 5/7




5. Beraucauts npenen lim —

X— 00

OTBeT: 0eCKOHEYHOCTH

a

6. Bbruucnuts npexen lim ———

w——2 7K +2x+8

Ortser: -3/6 =-1/2

7. Beraucours npegen lim -

K o

OTBeT: 0€CKOHEYHOCTH

8. Bseraucauts npegen lim %

OtsBet: 7/6

9. Bpruucnuts npegen lim —

x—oa X

OTBeT: 0€CKOHEYHOCTH

10. Berauciauts npeaen lim ———

Otser: 8/5
Kakue 13 npeacTaBieHHbIX HUXKE IPEJIETIOB MOTYT ObITh BHIYUCIICHBI VK-1.B.2
METOIOM JIeJIeHUs Ha OOJIbIIYIO CTENEHb IIEPEMEHHbIX ?
a) lim e
x—0 X Iroxy
. 2x” —dx—6
b) lim ———
x—3 2K —/XTa
. 3x’-4x—4
lim —————
C) =0 2x“—3Ix-2
. —xTHutE
d) lim———
=3 <X —oX—a
e) lim X2 o
x—oa  3X—Tx+2
Otsert: a), C), €)
Kakas ¢yHKIMS Ha3bIBaeTCsl HEMIPEPBIBHOM B TOUKE Xo? YK-2.3.1
OtBet: ®ynkuus f(X) Ha3pIBaeTCs HeMPEPHIBHON B TOYKE X0, €CJIH
OHA ONpe/eIeHa B HEKOTOPOH OKPECTHOCTH dTOM TOYKH X0 U
lim f(x) = f(x,)
XAy
YeMy paBHa CyMMa KOHEYHOT'O YMCia OECKOHEYHO MaJbIX (QYHKIUI? YK-2.3.1
OtBer: CymMMa KOHEYHOI'0 YHCJIA 0€CKOHEYHO MaJIbIX (PyHKUMI —
3T0 PyHKIHMA OECKOHEYHO MaJIast
Temno mBusketcs o 3akoHy S(t) = 5t° +1. Uemy paBHa ckopocTs 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)

=

1) BelunciuTe NPOM3BOAHYIO QYHKIUHK V = X~ + 4% YK-1.B.2
_ OIIK-1.3.1
Otser: 2x + 4% In4
2) Bepno mu yrBepkaceHue: «I[Ipou3BoHas CyMMBI IBYX
muddepeHupyemMbIx GyHKINI paBHa CyMMeE IPOU3BOJHBIX ATHX
dbyakumiiy. OTBET apryMeHTHPYHTE.
OrtBer:
IMpasuiaa nudpPepeHunpoBanust MOryT ObITH 3aNIMCAHBI:
1. (C-u(x))'=C-u'(x)
2. (UC)EVv(X))'=u"(X)xV'(X)
3. (U()v(x))=u"(x)-v(x)+u(x)-v'(x)
alal, ¢ uTxedwlxd—ulx)vix
4. ('.":.1' :I = ;,2 I:.';'
®opmyJia Ne4 kak pa3 u o3HauvaeT, uTo «[IpousBoaHasi cyMMBI ABYX
aupepeHunpyeMbix GyHKIHMIA paBHA CyMMe POM3BOAHBIX ITHX
GyHKIMI».
1) BblumCcIMTE HPOM3BOAHYIO GYHKIMH ¥ = X~ - 4° YK-1.B.2
OrBer:y = x - 4% (2 + xin4)
2) Bepuo nu yrBepxaenue: «[IpousBoaHas Ipou3BeCHHS ABYX
muddepeHpyeMbIx pyHKIUI paBHA TPOU3BEIECHUIO TPOU3BOIHBIX
THX QyHKIUI». OTBET apryMeHTUpPYITE.
OTBeT: yTBep:KIeHHe HEBEPHO.
IIpaBuia quddepeHnnpoBanust MOryT ObITh 3aNIMCAHBI:
1. (C-u(x))'=C-u'(x)
2. (U(X)xv(x))'=u"(x)xv'(x)
3. (U()v(x))=u"(x)-v(x)+u(x)-v'(x)
alal, ¢ uTxedwled—uix)vix
4. ('.":.1' :I = ;,2 I:.';'
®opmysia Ne3 —310 popMyJia 1JIsi BLIYMCICHUS IIPOU3BOIHOM
npousseaeHus AByX Au(pdepeHunpyeMbIX pyHKIMIA, OHA He
COOTBETCTBYET NPHBEICHHOMY B YTBEP:KICHHH TEKCTY.
Haiigure popmyny ¢ ommOkoi. ApryMeHTUpYHTE CBOW OTBET. YK-2.3.1
OIIK-1.B.1

-

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

N

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

. G =2

[ o

w

OtBet: omuodka B popmyJie Ne3. Ilo npasuny nuddepeHuupoBanus
npousBeleHus ABYX Au(pdepeHunpyeMbIx GyHKUMNA MPOU3BOAHAA




Npou3Be/leHUsI BbIYUCIsieTcs 10 Gopmy.ie:
(U(x)-v(x))"=u’"(x)-v(x)+u(x)-v'(x)

[TpaBuna nuddepennmpoBanus. [I[pon3BoaHas CI0KHON (HYHKIIHH.
3ananue 1.
1) Haiinure nmpon3BoHy0 QYHKIIUH

v =5cos(7 +8x) + V7x—8

OTtBeT:
3

7 3
—40sin(7 + 8x) + I(TX_ 8) %

2) HazoBute kakoe-1u00 mu¢poBOe CPEACTBO, IPUMEHUMOE JIJIs
pereHus gaHHOM 3aaa4un. OOOCHYHTE Balll BEIOOP.

OtBert: K nudpoBbiM cpeacTsam, KOTOpPbie MOT'YT ObITH IPHMEHEHbI

JUIsl pelleHusl JaHHoM 3agaum oTHocuTest Wolfram Mathematica-
nporpamMMHoe odecrieueHue, BKJI0Yawmiee 00J1b110ii Hadop
MaTeMaTH4ecKuX GyHKIHUi B TOM YHCJIECHCTEMY KOMIbIOTEPHOM
aaredpbl, OpUEHTHPOBAHHYIO HA MOATOTOBKY HHTEPAKTHBHBIX
AOKYMEHTOB € BbIYHCJIEHUSIMU U BU3YAJbHBIM CONPOBOKIEHHEM.

3agaHue 2.

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

2) HazoBure kakoe-1u00 uppoBoe CpeaCcTBO, IPUMEHUMOE JIJIS
pereHust JaHHoM 3agaun. OOOCHYWTE Balll BHIOOP.

OtBet: K undpoBbiM cpeacTBam, KOTOPbie MOTYT ObITh IPUMEHEHbI

JUIS pelleHus JaHHoi 3aaaum oTHocuTcss Wolfram Mathematica-
nporpaMMHoe odecrneyeHue, BKIKYaIiee 00/1b110ii HAO0P
MaTeMaTHYeCKUX PYHKIMHA B TOM YHCJIECHCTEMY KOMIIBIOTEPHOU
ajiredpbl, OpMEHTUPOBAHHYIO HA MOJATOTOBKY HHTEPAKTUBHBIX
AOKYMEHTOB C BIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKICHUEM.

3ananue 3.
1) Haiimute mpou3BoHY0 GYHKIHH
_ —6tg(7 + 4x)
" In (7Tx—4)
OrBer:

-24

-
cos” (T+4x

7
Tx—4

«In(7x— 4) + 6tg(7 + 4x) =

(In(7x— 4))?
2) HazoBure xakoe-1100 1uppoBoe CpeacTBO, IPUMEHUMOE /IS
pereHust gaHHOM 3aaaun. OGOCHYHTE Balll BHIOOP.

Oteer: K undpoBbiM cpeacTBaM, KOTOPbIE MOI'YT ObITH IPUMEHEHDbI

JUIS pelleHus JaHHoi 3aaaum oTHocuTess Wolfram Mathematica-
nporpaMMHoe odecrneyeHue, BKJIKYaIiee 00/1b110ii HAOop
MaTeMaTH4eCKUX PYHKIMHA B TOM YHCJIECHCTEMY KOMIbIOTEPHOM
ajredpbl, OpMEHTHPOBAHHYIO HA MOATOTOBKY HHTEPAKTHBHBIX

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

AOKYMCHTOB C BLIMMCJICHUAMUA U BU3YAJIbHBIM COIIPOBOKICHHUEM.

Samanue 4.

1) HaiimuTe nmpou3BoaHYO (PyHKIHH
v =4/2— 6sin(7 + 4x)
OrtBer:

1

2,/2 —6sin(7 + 4x)
2) HazoBute kakoe-1u00 mu¢poBOe CPEACTBO, IPUMEHUMOE JIJIs
pereHust JaHHOM 3aaa4un. OOOCHYHTE Balll BHIOOP.

¢ (—24)cos(7 + 4x)

OtBer: K undgpoBbiM cpeacTBaM, KOTOPbIe MOI'YT ObITh IPUMEHEHDbI
JUIS pelleHus JaHHoi 3aaaun oTHocuTess Wolfram Mathematica-
nporpaMMHoe odecrneuyeHue, BKJalo4vallnee 00J1b110i Hadop
MaTeMaTUu4ecKUX GyHKIUI B TOM YHCIE€CUCTEMY KOMIIbIOTEPHOM
ajnre0Opbl, OpUEHTHUPOBAHHYIO HA MOJATO0TOBKY HHTEPAKTUBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

3aganue 5.
1) Haitnure npou3BoaHyt0 pyHKINN

v = 5cos(3 +4x) + log,(3x— 4)

OTtBeT:

3

(3x— 4)In4
2) HazoBuTe kakoe-11u00 mudpoBoe cpesicTBO, MPUMEHUMOE IS
peluieHus qaHHou 3agaun. O60cHyiTe BaIll BHIOOD.

—20sin(3 +4x) +

OtBet: K ungpoBsiM cpeacrBam, KOTOpbie MOTYT ObITh PUMEHEHbI
JUISl pelieHus JaHHoi 3agaun oTHocuTess Wolfram Mathematica-
nporpamMMHoe odecrneyeHue, BKJIIOYammee 00J1b110il Hadop
MaTeMaTu4YecKuX GyHKIUI B TOM YHC/Ie CHCTEMY KOMNbIOTEPHOI
ajareOpbl, OpUEHTHUPOBAHHYIO HA MOAT0TOBKY HHTEPAKTUBHBIX
AOKYMEHTOB C BIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOKIEHUEM.

10.

ITpoBepbTe SIBISETCS TN BHIPAKEHHE
1 .
- —# (—24)cos(7 + 4x)

2,/2—6Ein(T+4

HPOU3BOAHOM QyHKUMHU v = /2 — 6sin(7 + 4x) ? OTBET 00OCHYITE.
OTBeT: BbIpa:keHHe ABJISETCS] MPOU3BOAHOM /151 GYHKIMH, YTOOBI
3T0 000CHOBATH MOKHO B3SITh IPOU3BOJAHYIO OT

v =4/2 — 6sin(7 + 4x) WM BLIYMCIATL HEONPeaeIeHHbIA
HHTErpaj

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

VK-2.3.1
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11.

3anumuTe ypaBHeHHE KacaTeabHOU K rpaduky HyHKIUN y=x3-2
B €ro0 TOUKe ¢ adcmuccon Xo= 1
OrBet: y=3Xx-4

VK-2.3.1

12.

B Kakoii Touke ypaBHeHHE KacaTelbHoi K rpaduky QyHKImn y=x° -2
nmeer Buj y=3x-4

VYK-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

OrtBet: Xo=1

3amada MOXeT ObITh perieHa 1ByMs crocobamu. O6ocHyiTe 06a
croco0a perIeHus.

OrtBer: IlepBblii c0CO6 0OCHOBAaH Ha onpe/le/eHUHN KacaTeJIbHOM K
rpaguky GyHKIUU — ITO 001Iasi TOUKA rpaduka GyHKUUM U

NpPsSIMOii, ABJIAIOLIelicA KacaTeIbHOI, T.e. HY’)KHO PelIUTh CHCTEMY
L (y=x%-2
aBHEHUH |- _
P y=3x—4
IIpu BTOpOM cnioco0e pemieHysi, He00X0AMMO CPABHUTH 0011Iee

ypaBHeHHe KacaTelbHoil ¥ = v(x,) + v (x,)(x— x,) ny=3x-4

13.

ITycts B TOuke (Xo, Yo) mepecekarores ase kpusbie Y=F(X) u y=g(x). O6e
¢byukuuu Y=f(X) u y=g(X) umerot npousBogHbIe B ToUke (Xo, Yo). Uemy
PaBeH yrojl M1y KPUBBIMH?
OrtBer: Yriom ¢ mexay kpuBbiMu Y=f(X) m y=0(X) B Touke (Xo, Yo)
HA3bIBAETCS YIoJI MEKIY KacaTeJIbHbIMH K MPSAMbIM,

g lxgl—F (xp

NpoBeJIeHHBIMHU B TOYKe (X0, Yo) H tg(e) = 1+ (xg) g/ (x
Tl irg'ly

YK-1.3.2

14.

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

a) CKopocTh TOYKH paBHA NMPOU3BOAHOI pyHKIMM S(t)

a) CKOpOCTh TOYKH paBHa BTOPOH Mpou3BogHON pyHkimu S(t)

b) Ckopocts Touku paBHa auddepenimany Gynxuun S(t)

OrtBeT: a)

VK-2.3.1

15.

[Tycts ¢ynknus y = f(x) 3amana Ha uatepBaie (, b). Hazoure ycnoBue
yobiBanust GpyHkuun y = f(x) Ha unrepsaie (a, b).

OtBet: Ecan npousBognas pynkuuu y = f(X) orpunarenbHa as
BCEX X U3 HHTepBaJja (3, b), To pyHkus yobIBaeT Ha 3TOM
HWHTEpBaJIe.

YK-1.3.2

16.

[Tycts ¢hynknus y = f(x) 3amana Ha uatepBaie (, b). Hazoure ycinoBue
BBINTYKJIOCTH BBepX (pyHKimu y = f(x) Ha uHTepBaie (a, b).

Otser: Eciin BTOpasi npousBoanas pynkuuu y = f(X) orpunarenbHa
A5 BceX X M3 mHTepBaJja (a, b), To GpyHKuus BhINYKJIa BBEPX HA
3TOM HHTepBaJe.

YK-1.3.2

17.

[Mycts pynkuus y = f(x) 3agana Ha uatepsaie (a, b). HazoBure yciosue
BOTHYTOCTH (BBINYKJIOCTH BHU3) QyHKIMHU Y = f(X) Ha nuHTepBase (a, b).
Oteet: Eciim BTOpasi npoun3BoaHast pynkmuu y = f(x)
MOJIOKUTEIBLHA JIJIsl BCEX X U3 HHTepBaJa (4, b), To pyHkuus
BOTHYTA (BBINYKJIA BHU3) HA TOM MHTepBaJie.

VK-1.3.2

18.

[Tycts nuddepenuupyemas ¢pynkuus y = f(x) 3ajaHa Ha UHTEpBaje
(a, b).

H3BecTHO, 4TO B TOUKE Xo HA MHTepBate (a, b) mponsBonHas pyHkum y

VK-2.B.2




= f(x) paBHa Hym0. Kakux MTaHHBIX HE XBaTaET, YTOOBI YTBEPXKAATh, YTO
B 9TOU TOYKE (DYHKIUS UMEET MAKCUMYM?

Otser: B Toukax 3KkcTpeMyMa Ha uHTepBaJe (a, b) mpoussognan
dyuxkuum y = f(x) paBHa HyJ110 (He00X0AUMOE YCJI0BHE). ITA TOUKA
MOKeT OBbITh TOYKOII MAKCUMYMa, MUHUMYMA WJIM Ileperuoda
rpaduka ¢pynkuuu. Jist Toro, 4To0bl B TOUKE ObLI MAKCHMYM,
npou3BoaHasi GyHKIHHU J0KHA MEHSITh 3HAK C MJII0CA HA MUHYC.

19.

Kakas npsmas auHMs Ha3bIBa€TCS aCUMITOTOM rpaduka QyHKINH
y=f(x)?

OtBet: [IpsiMast TMHMS M HA3BIBAETCS ACUMIITOTOM rpadguka
¢pynxuuu y=f(x), ecau paccrosinue d or Touku M, nexkamieid Ha I TOM
rpadguke, 10 NIPSIMO M CTPEMUTCS K HYJIIO IPH HEOTPAHUYEHHOM
yaaJleHUH 3TOM TOYKH N0 rpadguKy OT HA4Ya/1a KOOPAMHAT B
0€CKOHEYHOCTh.

YK-1.3.2

20.

BepHo JIK, 9YTO BBIPAKCHUC

IJ.|III

2 2
—x"——=x"+—-x2+5
4 37 5
SBnsercs pemenneM | (5x* — 2x° + v x?)dx ? OrBer obocHylTe.
[TpuBenute aBa criocoba penieHus.
OT1Ber: BbIpaxkeHHE
5 4 2 3,2 >
X —Ix Tt 5 siBJIsieTCS peleHueM

J (5x% —2x" + x.-"?jdx

J1J1st 0TBETA HA 3TOT BONMPOC MOKHO B35ITh HHTErPa
[ . = 5 2 2 5
J (5x° —2x" + ¥ )dx=—x*——x"+-x1+C
= 3 5
, 5

it -2 +5 -3T0 0nHo U3 pemennii npu C=5.

5B o4 2
T.€. —x' ——Xx
4 3

Bropoii BapuanT peleHust: B3STh NPOH3BOIHYIO OT
5 2
52,3
4 3

L =
dyuxkmun  5x* —2x" + /x| 3HaunT BHIpaKeHHE
5

z 2
T E.I': T 5, MPpOU3BOJHasl paBHA NNOAUHTErpaJILHON

5 . -
;x“ - Exg +Cx7+5  SBISETCS PEIIEHHEM HHTETpaa.

YK-2.3.1

21.

1. Boluucaute HeonpeaenEéHHbIN HHTETpa:

J (5x% —2x* + \.-"Fjdﬂ'

OTtBeT:

5 2 2 3
—x*—=—xX*+-x1+C
= 3 5

2. BBIUHCTUTH HEOIPEIeIEHHBIA HHTET AT

g A . 3 l ;
J (Vx=+3x" =57 .—3:'“:"
VX

OTtBer:
35 3 1

YK-1.¥.2
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3. BwrunciauThs HeonpeneaEHHBIN HHTETPAT:

-

J iV,

3-.:'
OTtBerT:

3 &8 617

—x3i+—x6+C

8 7

4. BpUucIuTh HEONpeaeaEHHbBIN HHTETPaT:

= )dx

P T ¥ -
X — vVx-©
J x

OTtBeT:
5

0,5x*+0,8x 1+ C

5. BwruucauThs HeonpeneaEHHBIN HHTETPAT:

-

J cos(4x — 7)dx
Ortser:

1
—sin(4x—7)+C
4

22.

MeTobl MHTETPUPOBAHUSA: METO/I BHECEHHUS O] 3HaK auddepeHuana

Y METOJ1 3aMEHBI IEPEMEHHOW HHTETPUPOBAHMUSL.

1. BriOGepure METOJ MHTETPUPOBAHMS U BBIYUCIUTE UHTErPal.
VYKakuTe Kakoi METOJ UHTErPUPOBAHUS IPUMEHSIIN:

J“ 2xdx
Vxi+ 3
OTtBeT:
2Jx2+3+C
Mo:keT ObITH IPUMEHEH KAK MeTO/] BHECEHHS MO/l 3HAK

Au(pepeHnnana TaK U MeTO/ 3aMeHbI IIePpeMeHH O
HHTErPUPOBaHUS.

2. BrpiOepute METOJ MHTETPUPOBAHUS M BBIYMCIUTE HHTETPAI.
VYKaxxute Kakoi METOJ HHTETPUPOBAHUS IPUMEHSIIN:
[ dxdx
J xt 41
OTser:
Zarctg(x*)+ C
MoxxeT ObITh IPUMEHEH KaK MeTO0/l BHECEHUS IO/ 3HAK

Au(ppepeHnnana TaK U METOJ 3aMeHbI IlePpeMeHH O
HHTErpUpOBaHMusl.

3. Bribepurte MeTo1 HHTETPUPOBAHUS U BEIYUCIUTE HHTETpall.
VYKaxxute Kakoi METOJ HHTETPUPOBAHUSI IPUMEHSIIN :

R

J xsin(x® + 3)dx

VK-2.B.2
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OTBeT:

1 .
—;cﬂs[x“ +3)+cC

=

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

4. BbiOepute METOA HHTETPUPOBAHUS U BHIUMCINTE UHTETpall.
VYKaxxute Kakoi METOJ UHTETPUPOBAHUS IPUMEHSIIN:

X
J Vxcos?(Vx)
Otser:
2tg(Vx)+C
MoaxeT ObITH IPMMEHEH MeTO/ 3aMeHbI IepeMeHHOM
HHTErPUPOBAHUS.

5. BsiOepuTe METO MHTETPUPOBAHUS M BBIYUCINTE HHTETPAI.
VYKaxkuTe Kakoid METO/1 MHTeTPUPOBAHMSI IIPUMECHSIIN
OTBeT:

[ dx
v
—2ln|4 — x| + €

Mo:xeT OBITH IPUMEHEH METO/I 3aMeHbI NlepeMeHHOoM
HHTErPUPOBAHMSI.

23.

3aganue 1.

1) BLI‘II/ICJ'II/ITB, IMPUMCHUB MCTOJ UHTCTPUPOBAHUA 110 YaCTAM:

J x ® cosxdx

OtBer: xsinx + cosx + C
2) HazoBute kakoe-mub0 I1U(POBOE CPEICTBO, NPUMEHUMOE st
penieHus qaHHou 3agaun. O60CHYyiiTe Balll BHIOOP.

OtBet:
K uudpoBbiM cpeacTtBam, KOTOPble MOTYT ObITh NMPUMEHEHBI IS
pelieHHMsi JaHHOW 3agaum  otHocutTes \Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJOYawIilee O00JbIIOH Hadop
MaTteMaTu4yeckuXx (yHKUMHA B TOM 4YHCJE CHCTEMY KOMIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYI0 HA TMOArN0OTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB C BIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOXKIEHUEM.

3amanmne 2.
1) BoeryncnuTh, MPpUMEHUB METOJ] HHTETPUPOBAHHMSI 110 YaCTSIM:
[(x +1)e*dx
Orser: (x +1)e* — e+ C
2) HasoBure kakoe-mM00 1H(POBOE CPEACTBO, MPUMEHUMOE IS
peuieHus qaHHou 3agaun. O60cHyMTe Ball BHIOOP.
OTtBer:
K uudppoBbiM cpeacTrBamM, KOTOPble MOT'YT ObITh NMPHUMEHEHBbI [JIf
pemieHust aaHHOW 3amaum  otHocutcss Wolfram Mathematica-

YK-2.V.1
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https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B

nporpaMMHoe o0ecnedeHMe, BKJKOYawinee O00JbmIOH HaOoOp
MaTeMaTH4eCKUX (PYHKIOMH B TOM YHCJIE CHCTEMY KOMIbIOTEPHOIl
ajareOpbl, OPUEHTHPOBAHHYI0 HA MOATOTOBKY MHTEPAKTUBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.
3amanue 3.

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

OtBer: 0,5x (Inx—0,5) + C
2) HasoBure kakoe-1u00 1H(PPOBOE CPEACTBO, MPUMEHUMOE IS
pereHus faHHOM 3aaa4un. OOOCHYWTE Balll BHIOOP.

OTger:
K mudpoBbIiM cpeacrBamM, KOTOpble MOI'YT ObITh HPHUMEHEHBI AJIs
pelieHusi daHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe of0ecnedeHHe, BKJIKOYaKIinee 00JbmIOH Hadop
MaTeMaTH4ecKuX (GYHKIHUIA B TOM YMCJIECHCTEMY KOMIbIOTEPHOM
ajnreOpbl, OPUMEHTHPOBAHHYI0 HAa MOAT0OTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOXKIEHUEM.
3aganue 4.

1) BeruncinTh, MPUMEHHUB METOJ HUHTEIPUPOBAHUSA 10 YACTSM:
_'|,': * ginrdx

OTtBer:—x’cosx + 2xsinx + 2cosx+ C
2) HasoBure Kakoe-1u00 1HU(PPOBOE CPEACTBO, MPUMEHUMOE IS
peluieHus qaHHou 3agaun. O60CHYyiiTe Balll BHIOOP.

OTtBer:
K undpoBbiM cpeacTBaM, KOTOPbIe MOT'YT ObITH IPUMEHEHbI IS
pelieHust JaHHO# 3aaa4n oTHocuTcsa Wolfram Mathematica-
nporpamMMHoe odecrneyeHue, BKJIOYaomee 00J1b110il Hadop
MaTeMaTu4YecKuX GyHKIUI B TOM YHC/Ie CHCTEMY KOMNbIOTEPHOI
ajaredOpbl, OPpUEHTUPOBAHHYIO HA MOATO0TOBKY HHTEPAKTHBHBIX
AOKYMEHTOB C BIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOKIEHUEM.

24,

3ananue 1.

1) BbluuCIUTE ONPEICICHHBIA HHTETPA:

-

J ax

a0

OtBet: 2
2) HazoBute kakoe-mu60 mudpoBoe CPeCTBO, MPUMEHUMOE IS
pereHust faHHOM 3aaaun. OOOCHYWTE Balll BHIOOP.

OTger:
K uudposbiM cpeacrBaM, KOTOpble MOIYT ObITh NPHUMEHEHBbI ISl
pelieHusi AaHHOM 3agauyd  oTHocurTca Wolfram Mathematica-
nporpaMMHoe oOecneyeHue, BKJIWYaomee 00/b1I0i  HaOoOp
MaTeMaTH4eCKUX (PYHKIHH B TOM YHCJE CHCTEMY KOMIbIOTEPHOI
ajiredpbl, OPUEHTHPOBAHHYI0 HA TOATOTOBKY MHTEPAKTHBHBIX

VK-2.V.3
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
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

AOKYMCHTOB C BLIMUCJICHUAMUA U BU3YAJIbHBIM COIIPOBOKICHUEM.

3amanue 2.

1) Beruucnute onpeaeacHHbIN HHTErpa:

1

J 2dx

0

OtBet: 2
2) HazoBute kakoe-1u60 mudpoBoe CPeaCTBO, MPUMEHUMOE IS
pemenust nanHoi 3anaun. OOocHyiiTe Ball BIOOP.

OTtBeT:
K uudpoBbiM cpeacrBamM, KOTOpble MOTYT ObITH NMPUMEHEHBI sl
pelieHusi JaHHOW 3amayu  oTHocuTcsa Wolfram Mathematica-
nporpaMMHoe o0ecnmedeHHe, BKJIKOYainee 00JbmIOH Hadop
MaTeMaTu4ecKuX (GYHKIHUIA B TOM 4Hcie CHCTEMY KOMIIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYI0O HA TOATOTOBKY HMHTEPAKTHBHBIX
AOKYMEHTOB C BHIYMCJIEHUAMH U BU3YAJIbHBIM CONPOBOKIECHHEM.

3aganue 3.

1) BbluuciIUTE ONPEICICHHBIA HHTETPA:

3

J xdx

-

Oreer: 9/2-4/2=5/2
2) Ha3zoBute kakoe-11u60 nuppoBoOe CPEACTBO, MPUMEHUMOE IS
pereHust gaHHoM 3agaun. OOOCHYWUTE Balll BHIOOP.

OTtBeT:
K uudpoBbsiM cpeacrBaM, KOTOpble MOI'YT ObITh NMPHUMEHEHBI JJIsI
pelieHusi AaHHOM 3agauyd  oTHocuTcsa Wolfram Mathematica-
nporpaMMHoe oOecrnedyeHue, BKJOYaIilee O00JbIIOH Hadop
MaTeMAaTHYeCKUX (PYHKIMH B TOM YHCJE CHCTEMY KOMIbIOTEPHOI
ajaredOpbl, OPUMEHTHPOBAHHYI0 HAa MOATOTOBKY MHTEPAKTHUBHBIX
AOKYMEHTOB C BIYHMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKICHUEM.

3aganue 4.

1) BeruucnuTe onpeaeacHHbIN HHTETPa:

0

J x 3 ﬂ.l.-'l.'

-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

Oteer: 0-1/4=-1/4
2) HazoBute kakoe-mu60 mudpPoBoOe CPEACTBO, MPUMEHUMOE IS
peuieHus qaHHou 3anadn. OO0CHYITE Balll BHIOOP.

OTtBerT:
K mudpoBbIM cpeacTBaM, KOTOpPbIe MOI'YT ObITh NPUMEHEHbI AJIA
peumienuss JgaHHOi 3amauynm  orHocutrca Wolfram Mathematica-
nporpaMMHoe of0ecnedeHue, BKJIKOYaKinee 00JbmIOH Hadop
MaTeMaTH4YeCKHX (PYHKIHH B TOM 4YHCJEe CHCTEMY KOMIbIOTEPHOI
ajredpbl, OPUHEHTHPOBAHHYI0 Ha NOArOTOBKY MHTEPAKTUBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOKIEHUEM.

3aganue 5.

1) BeruuciuTe onpeaeacHHbIN HHTETPa:

1

[[eax

-1

Oteer: e-e!
2) HazoBute kakoe-11u00 nuppoBoe CPeACTBO, MPUMEHUMOE IS
pereHust JaHHou 3aaaun. OOOCHYWUTE Balll BHIOOP.

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

25.

1. IlpounTerpupyiite TpPUroHOMETPUUECKYIO () YHKIUIO

( cosx dx

OtsBer: 0,5

2. llpouHTerpupyite TPUrOHOMETPUUECKYIO (PYHKITUIO

( COSY dx

Otser: 0O
3. TIpouHTErpupyiTe TPUTOHOMETPHUUCCKYIO (DYHKITUIO

|r cos 2x dx

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

OtBer:0,25
4. TlpowHTErpupyiTe TPUTOHOMETPUUECKYIO (PYHKIINIO

|r siny dx

OtBer: 2

5. TlpouHTerpupyiTe TPUrOHOMETPHUUECKYIO (DYHKITUIO

sinx dx

[¥] - = |

OTtBer: 1

Cemectp Ne2
26. | Kakas ynkuus z = f(x; V) Ha3bIBA€TCS HENPEPHIBHOM B TOUKE VK-1.3.2
My (%9; ¥p)?
OtBer: PyHKUHA Z = f(x;¥v) naspiBaercs HelpepbIBHOM B TOYKeE
M (45 Vg ), €M OHA ONpe/esieHa B 3TOM TOYKe H HEKOTOPOii ee
OKPECTHOCTH, MMeeT npenes [im f( M) W 3TOT mpeaes paBeH
M— M,
3HA4YeHUI0 PYHKIMH Z B TOUKe M
27. | Kakas u3 Gopmyn cootBercTByeT muddepennuany Gynkimun y=e2*? YK-2.3.1
a) dy=2e?*dx OIlK-1.3.1
b) dy=e*dx
c) dy=2e*dx
OrtBeT: a)
28. | YacTHbIe IPOU3BOIHBIC YK-1.¥.2
=z  Od=
1. Haiinure yacTHBIE TPOU3BOIHBIE —— M — (QYHKITUH
B = Oy OIK-1.B.1

_ sin(3+8x —7y)
B 2 —x3y7

cos(3+8x—Ty)+8( 2—4"1_1.' ! ]—s-z'niE—Bx—?_v131"'_1.' !
OrtBer: —
I

Z

I'2—x3_1."

—cos(3+8x—T7y)*7(2—x*y") +sin(3+ Bx— Ty)7x»*
@y

o dz A=
2. Haiinute qacTHEIC IPOMBBOAHBIC _— M —— (QYHKIHK

sin(3 + 2x — 5y)
z =

2 — .I'L'_'l.'?
cos(3+2x—5y)+2( 2—.1'4_1.' "+ zin(3+2x—5¥ 14.1"1_1.' !
OrtBer: —

[z —4-4_1.-' i

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

(2 —x*y")?




o =z  g=
3. Haiingure yacTHBIE IPOU3BOAHBIE b byHKIUH

o

sin(1l+4x — 3y)

z= —
3+ xey’
cos(i+4x—3y) 54|'3—x‘:}". ]‘5‘!‘?!':’.1.—41‘—3}':le}';
OTtBerT: P
[3+x"y" )
—cos(1+4x—3y)*3(3+x"y") —sin(1+ 4x— 3y)7x"»"
(3 + )’

o dz A=
4. Haiigyre 4acTHBIE IPOU3BOIHEIE b GyHKIUH

_ sin(7 +4x —7y)

= 3,6
3 —xy
cos(7T+4x—Ty)+4(3—x" 9% )+ sin(7T+4x-7y)1325 5"
Orser: 3 612
|3 —x ¥ 1
—cos(7T+4x—7y) *7(3— X*y®) + sin(7 + 4x— 7Ty)6x’y°
(3 —x*y®)?

o dz A=
5. HaiinuTe 4acTHbIE IPOU3BOAHBIE e GyHKIUH

_ sin(5+ 8x — 5y)
B B

Z ;
3 —x%y
cos(B+8x—5v)+8( S—x'}}'b |+ zin(5+8x—5y 14.1"1}'5

|'3—x4_1,.-5'|‘

OTtBeT:

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

(3 — x*y®)?

29.

Brinucarts ycnoBue pu KOTOPOM BbIpayKEHUE
P(x,y,2)dx + Q(x,y,z)dy+R(x,y,z)dz
npejcTaBisieT coboi quddepeHnnan HeKoTopoi GyHKIMHU U(X,Y,Z).
Orteer: JlanHoe BoIpaxkeHne MpeacrasiasieT coo6oi nuddepennuan GyHkuumn
u(x,y,z), ecam: P(x,y,z) — 310 yacTHasi npousBoaHast pyHkuuu u(X,y,z) mo
X;
Q(X,y,2) - 310 yacTHasi mpou3BoaAHas PyHKIUK U(X,Y,Z) mo y:
R(X,y,z) 310 yacTHasi npou3BoaHasi PyHKIUHU U(X,Y,Z) 10 Z.

VYK-1.B.2
OIIK-2.3.1

30.

Kakast Touka Ha3pIBAETCSI TOUKON MakcuMyMma GyHKIuK = = f(x; V]9

OtBer: Touka (X;;V,) HA3LIBAETCS TOYKON MaAKCHMyMa (pyHKIIHH
z= f(x;¥) , ecm cymecTByeT Takasi J - OKPECTHOCTh TOUKH
(x4: vy ) ¥ JJIs BeeX TOYeK (x; V), OTJIMYHBIX OT (X 3; Vy ), M3 O-
OKPECTHOCTH TOYKH (X y; Vy ) BHINOJHSIETCH HEPABEHCTBO:

flxy) < f(x0i %)

VK-2.3.1

31.

1. Haiitu npou3BoIHYIO QYHKIIMH

flx,v) = (8+5x* +2y* — 7x*v*)* B touxe K(1,1) mo

YK-2.V.1

OIlK-1.B.1




HaIpasJIeHHIo K Touke M (2,6)
-2256

OT1BeT: —
V26

(5]

2. Haiitu npou3BOAHYIO QYHKIUU

fle,v) = (7—x%+2y77 — x7*v%)7 B rouke K(1,1) mo
HanpasJeHuio K Touke M (4,3)

-280
OtBeT: —

V13

3. Haiitu npou3BoaHyIO QYHKIUU

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

272

OTBeT: —
V17

4. Haiitu pon3BOAHYIO QYHKITHUIO

T |

fle,y) = (11— 2x3 + 2y — xBy
HanpasIeHUIO K Touke M (5,6)
-1520

OTtBeT: ey

B Touke K(1,1) mo

)

5. Haiitu npousBoanyto GyHKIIUU

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

-380
OT1BeT: —
V5

32.

Cdhopmynupyiite HEOOXO0IUMOE YCIOBUE SIKCTPEMYyMa
muddepernmpyeMoii QYHKIMU ABYX TIEpeMeHHbIX Z = f(x; V),
Otser: Eciin B Touke N(xy;V,) nuddepenuupyemas GpyHKuus

z = f(x; V) HMeeT 3KCTPEMYM, TO €€ YACTHbIE MPOU3BOAHBIE B ITOM
Touke paBHbl Hyito [, (xp;vy) = 0, f' (x;v,) = 0. 10 ycaoBue

Ha3bIBACTCHA H606XOJII/[MI)IM YCI0BHMEM IKCTPEMYyMaA.

YK-1.3.2

33.

Kakoe ypaBHeHue HazbiBaeTcs AuddepeHnanbHbIM ypaBHEHUEM
MepBOro nopsiaka?
OtBer: /IuddepeHnnanbHbIM  ypaBHEeHHEM IEPBOro0 MOPSAKA
Ha3bIBaeTcsl ypaBHeHUe, cBsA3biBawowee X, Y U y'. OHo MoxkeT ObITH
3aJ1aHO B OJAHOM U3 (popMm:
F(x,y,y') =0,

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

VK-2.3.1

34.

B kakom ciyuae dpyukiust y=¢(x,C) (umu ®(x, y, C) = 0), sBisercs
o01muM perienueM audepeHIaIbHOro YpaBHEHUS IepBoro nopsiaka?
OtBer: O0mMM penieHueM (00IIUM HHTETPAJIOM)
auddepeHINATBHOIO ypaBHEHUs MIEPBOI0 MOPSAAKA HA3BIBAETCS
¢yukuus y=¢(X,C) (wmm ®(x, y, C) = 0), koTopas

a) ABJISIETCS pelllecHueM YPaBHEHHUs NpH j00oM gonyctumom C;

0) J11000€¢ peleHue MOKeT ObITh IOJY4Y€HO M3 Heé P HEKOTOPOM

3HAa4YeHUM NOCTOSTHHOM C.

YK-2.3.1




35.

SBnsiercst i GyHKIma x- + ¥ — 2x = € 06IIUM peleHneM

g hepeHIaTbEHOTO YPAaBHEHHUS x+yy' =12

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 ABJIAETCS OOIIMM pPelleHHeM
auddepeHUAILHOTO YPABHEHUS.

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

36.

Haiigure obmue pemenns quddepeHInanbHbIX ypaBHEHHH,
MpeCTaBICHHBIX HIbKe. HazoBuTe Kakoe-1mobo 1udpoBoe cpecTBo,
KOTOpPOE MOXKET OBITh IPUMEHEHO ISl pEIICHUS TAaHHOW 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

2. y' =2
) .

OrBer: Yy =5In|x| + €

OnHuM U3 HH(GPOBBIX CPEICTB, KOTOPbIE MOTYT ObITH MPUMEHEHbI

JJISl peleHus JaHHO0M 321241, OTHOCHTCH

Wolfram Mathematica
r_ 1

3x

OtBer: y = % In|lx| +C

OnHum u3 undpoBbIX CPeaCcTB, KOTOPbIe MOI'YT ObITH IPHMMEHECHBI
JUUISI pellleHUs1 TaHHOM 3a1a4M, OTHOCUTCSI

Wolfram Mathematica
7

OrBer: y =7 In|x| + €

OnHum u3 undpoBbIX CPeacTB, KOTOPbIe MOI'YT ObITH IPHMMEHEHbI
AJId pelIceHus JIaHHOﬁ 3adavYu, OTHOCHUTCH

Wolfram Mathematica

5.y =2

OrBer: ¥y =3 Inlx| + €

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

Wolfram Mathematica

6. y' =2

OrBer: y =9In|x| + €

OnHuMm U3 HU@PoOBHIX CPEACTB, KOTOPbIe MOT'YT ObITH IPUMEHEHbI
JUISI pellleHUs JAaHHOM 3a/1a4M, OTHOCUTCS

Wolfram Mathematica

YK-2.¥.3
OIIK-1.B.1




OrBer: y =12In|x| + C
OanuM u3 HM(POBBIX CPEACTB, KOTOPbIE MOI'YT ObITH MPUMEHEHbI
JUISI pellleHUus TaHHOM 32124, OTHOCHTCS
Wolfram Mathematica
2. y'=2
o x
OrBer: ¥y =31In|x| + C
OanuM u3 HM(POBBIX CPEACTB, KOTOPbIE MOI'YT ObITH MPUMEHEHbI
JUUISI pellleHUus TaHHOM 32124, OTHOCHTCS
Wolfram Mathematica
3 'L:r" = E
L) .
OrBer: y=17In|x| + C
OanuM u3 HM(POBBIX CPEACTB, KOTOPbIEe MOI'YT ObITH IPUMEHEHbI
JUISI pellleHus TaHHOM 32124, OTHOCHTCS
Wolfram Mathematica
)

4, y' =

x

OrBer: Yy =27In|x| + C

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

37.

Pemmre 3anauy Komm npu HauanbHbix yenoBusix: Y(1)=2 , T.e. HaliquTe
JacTHBIE perieHus uddepeHnanIbHbIX YpaBHEHUH, TPEICTaBICHHBIX
HUXE

5

OrBer: Yy =9 In|x| + 2

7. ¢ =2
y' =3

OrBer: y =121In|x| + 2

YK-2.3.1
YK-2.V.1
YK-2.¥.3




OrBer: ¥y =31In|x| + 2
9. v =X
. ) .

OtBer: ¥y = 17In|x| + 2
10.y' =2

x

OtBer: ¥y =27 In|x| + 2

38. | BeimumuTe HOMEp MO KOTOPBIM PACIIONIOKEH P, [UIsi KOTOPOTO He YK-1.3.1

BBINOJIHAETCS] HEOOXOAMMBIH IPU3HAK CXOAUMOCTH?
w  NE+3

1) ZTE: gy
o 2

2) ZTE: Ln3ia

- -

oo =T

3) Z": 13n2_2
- nZ+3

4) ZH:; n+1

Otget: 3)

39. | Kakue npu3HaK HCCIeOBaHUS HA CXOAUMOCTh IPUMEHSIIOT JUIS YK-2.3.1

YHCIIOBBIX PSAJIOB C MOJIOXKUTEIbHBIMU YJICHAMU?
a) mpusHak /lanamGepa
b) npasuo Jlomurans
c) merox Kpamepa
d) mpusnak Koumm.
Ortger: a), d)

40. | Ecau psig cXOAUTCS, TO YTO MOXKHO CcKa3aTh 00 00IeM UIeHe 3TOro YK-2.3.1
psna? OIIK-1.V¥.1
Otger: Ecan psin cxogurcsi, TO ero o01IMii YieH i, CTPEMUTCH K
HYJI0, T.e. [im 1, = 0. 3T0 yrBep:KaeHHe Ha3bIBACTCS

l=—+ca
He00X0IMMbIM MPU3HAKOM CXOAMMOCTH psja. B yacTHoCTH, eciin
OOLIMIi YJIeH i, He CTPEMHUTCS K HYJII0, TO PSii PACXOIUTCH.
41. | Ecnm oOmmii wieH psija i, He CTPEMUTCS K HYITIO, YTO MOXKHO YK-2.V.1
YTBEP)KIaTh O CXOJUMOCTH psijia?
Otser: Ecam psig cxogurcs, TO ero 001Mii YieH 1, CTPeMHUTCH K
HYJI0, T.e. [im 1, = 0. ITO yTBep:KAeHHe Ha3bIBaeTCs
1 —+0a
He00X0IMMBbIM MPU3HAKOM CXOAMMOCTH psja. B yacTHoCcTH, eciin
O0LIMIi YIeH 11, He CTPEMHUTCS K HYJII0, TO PSiA PACXOIUTCH.
42. | OOuwmii 4wieH psaa it, CTPEMHTCS K HYJr0. 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
HYJI0, T.e. [im 1, = 0. 3T0 yTBep:KAeHNe HA3bIBAeTCH

1 —+0a
HE00XO0IUMBIM NPHU3HAKOM CXOJIMMOCTH Psiia, HO OHO He SIBJISAETCS
AOCTATOYHBIM JJIl TOT0, YTOOBI YTBEP:KAaTh, 4YTO psaa cxoaurcs. T.e.




PAA MOKET ObITh KaK CXOAAIIUMCH, TAK M1 PACXOAALIIUMCSH.

43.

o 5n?
n=1 Inl-2

HccnenoBaTh TaHHBIN P HA CXOAMMOCTh. BriOepuTe MeTo I

HCCJIICOAOBAHUA N3 CIIMCKA:

a) HMHTerpanbHbIi IPU3HAK CXOIUMOCTH
b) HeoOxoaumblii MPU3HAK CXOAHUMOCTH
c) Ilpusnak Komun

d) Tlpusnak Jlamambepa

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

VK-1.B.2

44,

- (1n—
1. I/ICCHGI[OBaTb CXOOUMOCTDB psaaa Ef:l —
=

(G

ra | e

(5 I S

OTBeT: cxo0auTCA

o [4mn
2. HccnenoBaTb CXOMUMOCTB psijia 2 e | ——— =

OTBeT: cXoauTCH

3. HUccnenoBath CXOAUMOCTD psijia 27n | —————

[Br—4

I
i

OTBeT: cX0auTCA

_ (4n
4. HccnenoBarh CXOAMMOCTD PAfA 2,5e ) —————
o |

OTtBeTt: pacxoaurcs

- (1m+3)4"
5. Wccrnenosarh CXOAMMOCTD psijia 2o -

=1 i1ns st

OTBeT: cxoaurcH

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

45.

1) HccnenoBath CXOQUMOCTb PAAA 2.

(ln—-5
-

L5 W]

=1 (Em+

OrtBert: cxonuTest
2) Kakoii npusHak Bel ucronb3zoBanu. O00CHYHTE CBOM BBHIOOP.

>
=

. 0S
Otger: npumennm npusnak danam6epa. [ = lim =L = ;
ji—oo O

2\3<1, To psa cxoaurcs. [IpuzHak cpaBHenus u npusHak Komm e
MO3BOJISIT OTBETUTH HA BONPOC 3a1aHHUS.

, T.K.

VK-2.B.2

46.

_ (4n
1) HccnenoBaTh CXOAMMOCTD Pt 2 ) ————
n=1

OTtBeT: pacxoaurcs
2) Kakoii npusnak Bel ucnonb3oBainu. O60CHY#TE CBOI BBIOOD.

Otser: npuvennm npuzHak Koum. [ = "/a, =4 ,1.x.4>1, To psin
cxonutces. HeoOxonnmplii NpU3HaK, NPU3HAKHA CPABHEHHUS H

Jasambepa He M03BOJISIIOT OTBETUTH HA BONPOC 3a1aHUS.

YK-2.3.1




- (1n+334" -
47. 1) HccnenoBarb CXOAMMOCT Psiaa 2oy ———— YK-2.V.3
(1nt4)5 VK-1.¥.2
OTBeT: cX0AUTCHA YK-2.V.1
2) HazoBute kakoe-11u60 mudpoBoe CPeaCTBO, MPUMEHUMOE IS
pereHust faHHOM 3aaa4un. OOOCHYWUTE Balll BHIOOP.
OTger:
K mudpoBbIiM cpeacTtBaM, KOTOpble MOI'YT ObITH NPUMEHEHbI IJIs
pelieHusi AaHHOHM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe o0ecnedeHHe, BKJIKOYaIinee 00JbmIOH Hadop
MaTeMaTH4YecKuX (YHKOHH B TOM YHCJIe CHCTEMY KOMIbIOTEPHOI
ajiredpbl, OPHEHTHPOBAHHYI0O HA TOATOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB ¢ BHIYHCJIEHUSIMHU U BU3YAJbHBIM CONPOBOKIEHHEM.

48. | IlycTh JaH 3HAKOYEPEYIOMUHCS P 2in= 1t,,. Ecu pan, VK-2.3.1
COCTABJICHHBIN M3 a0COTIOTHBIX BEIMYUH |Un|, CXOTUTCS, TO YTO MOXKHO
CKa3aThb 0 3HaKouepeayrouiemcs psae? Beibepure BepHBbIA OTBET.

a) Psgcxomurcs

b) Psix pacxoautcs

C) Psa cxomurcst abCOTOTHO
OrtBer: C)

49. | Ecnu aGCcomoTHRIE BETUYHUHBI YWICHOB 3HAKOUYEPETYIOIIErocs psiia VK-2.3.1
2=, 1, yOBIBAIOT U OOIIMI YIEH pAia CTPEMUTCS K HYJIIO, TO YTO OIIK-1.V.1
MOXHO CKa3aTh O CXOJIUMOCTH psyia? BeiOepuTe BEpHBIN OTBET.

a) Psa cxomures
b) Psx pacxomurcs
C) Psa cxomurcst abOCOTIOTHO
OrBer: a)
50. | Crenennsle paabl. IHTEpBan U paguyc CXOIUMOCTH. YK-1.¥.2
YK-2.3.1

1. Haiitu 061acTh CXOIMMOCTH Psifia

oo

E :l.i‘!=l_:l.__-,l-.___”_:l.?!__”

n=0
Orger: (—1;1)

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

OtBer: R=0,5
3. Haiitu paauyc cXoauMOCTH psja

Z[E:{j” =145y +25x 4 - L 57" 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

4. Haiitu paguyc CXOIUMOCTH psiia

Z[ 1)™(3x)" ., 3x  (3x° . (=) ()"

1 2 3 n+1
OtBeT: R =§

5. O61acThIO CXOIMMOCTH psijia

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
51. | CreneHHOM Al Zn—g @, % " CXOAUTCA B TOUKE Xo.UTO MOKHO YK-1.3.2
YTBEp)KIaTh 00 aOCOIIOTHOM CXOAMMOCTH 3TOTO Psi/ia B KAXKIOW 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.
52. YK-1.¥.2
1. Paznoxute MHOrowien f(x) = —x® —10x"—30x —31 B psan | OIIK-1.V.1
Telinopa B OKpECTHOCTH TOYKH & = —2
OtBet:

flx)=—-3—-2(x+2)—4(x+2)*"— (x+2)°

2. Pasnoxwuth MuOTOWIeH f(x) = —x° —2x~+5x—1 B pan
Teinopa B OKpECTHOCTH TOUKH ¥ = 1

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

3. Pasnoxuth MHOrOunen 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

4. Pa3noxuth MHOTOUNEeH f(x) = —2x" —2x~+7x +13 Bpax
Teiinopa B OKpeCTHOCTH TOUKH ¥ = —1

OTtBer:
flx)=6+5(x+1)+4(x+1)*—2(x+1)°

5. Pasnoxurs MHorounen f(x) = —2x*—7x"—x +9 Bpan
Teiinopa B OKpECTHOCTH TOUKH ¥ = —2

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




Bompocsr (3amaun) nis 3avera / aud . 3adera npeacTaBieHsl B Tabnuie 16.

Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / audd. 3auera

Ne i/t

[Tepedyens BonpocoB (3amav) myist 3adeta / nudd. 3auera

Kon
WHJIUKaTOpa

Y4eOHBIM NJIJAHOM HE IPESYCMOTPEHO

[lepeyenp TeM Jii KypCOBOTO IPOEKTUPOBAHUS/BBIIIONHEHUS KypCOBOH paboThI
MpeACTaBICHBI B Tabmwmie 17.
Tabmuua 17 — IlepeueHs TeM 17151 KypcOBOTO MPOSKTUPOBAHUS/BBITIOTHEHUS] KyPCOBOM PabOTHI

No 11/ [TpuMmepHBIii epedeHb TeM AJ1 KypCOBOTO IPOEKTUPOBAHMS/BBIIOITHEHUS
- KypCcOBOI1 pabOThI
VY4eOHbBIM IIJIAHOM HE IPETyCMOTPEHO
Bonpockl s npoBeneHHs IPOMEXKYTOUHOW aTTecTalMd B BHJE TECTHUPOBAHUSA

npezcTaBieHsl B Tabmuie 18.

Tabmuna 18 — [IpuMepHbIi IepeYeHb BOIPOCOB IS TECTOB

Ne
Kon
o IIpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB WHJIUKATO
pa
i}
TunoBoi BapuaHT TECTOB
1 cemectp
1. | Berunciaure 1) 1 YK-1.3.2
npeaen 2) 3 YK-2.V.1
. 3x% 4 2x — 73) 1,5
S e ) T
Ortser: 3)
2. | Toukoit 1) 6 YK-1.V.2
pa3pbiBa 2) 2
byHKIIHH 3 1
v x—3 4) 4
) (_:(:—3],!1;11_:( OTtBeT: 3)
SIBJISICTCSI TOYKA
3. | [TpousBoHas 1) 2x-4%In4 YK-2.V.1
GyHKIIN 2) 2x-4*71
y=x%-4" 3) x-4%(2+x)
paBHa 4) x-4%(2 + xln4)
Otsert: 4)
4. | Abcuucca 1) 8 YK-1.¥.2
JKCTpEeMyMa 2) 05
byHKIIHH 3) 1
yv=8—x"+x [4) -05
paBHa Ortser: 2)
5. | Berunciure 1) ———+ VK-1.V.2
WHTETPAI aretax
- dx 2) Inlarctgx| +C
1
J (1+xDarctglf?) — arctgix |
4) ——+¢C
arctgx




Otsert: 1)

6. | Berunciure 1) 0,5(3-8x)°(-8) VK-2.V.1
MIPOU3BOIHYIO 2) 0,5 (3-8x)°5 (8) YVK-1.¥.2
byHKIUA '
y=(3-8x)%° 3) 0,8 (3-8x)°° (-8)

4) 0,5 (3-8x)°8 (-8)
OrBer: 1)

7. | Bolunciure 1) y =251 VK-2.V.1
NPOM3BOAHYIO | 2) y =g
BTOPOTO 3) y=G5e™ !
nopsaka 4) 25
yHKIHH Otger: 3)

y =51

8. | O6paTHo 1) y=x° VK-2.3.1
ynkuuei o 2) y= =
OTHOIICHHIO K .
byHKIIUN 3) ¥y= 11}.,1'

)= e 4 y=e
: Ortser: 3)
SIBIISICTCS
byHKIHS

9. | IlepBas 1) ckopocTh 3MeHeHHsT (PYyHKIHH YK-2.3.1
MIPOU3BOHAS 2) HampaBjeHHE QYHKIIUU
byHKIIUN 3) npuparieHue GyHKIUH
IIOKa3bIBACT: 4) MpUpalieHne apryMenTa GyHKIuu

Otgert: 1)
10.| Iuddepernuan | 1) OTHOIICHHUIO MpUpPAIIEHUsS QYHKIIUH K TPUPAILICHHUFO YK-2.3.1
(GyHKIIUN paBeH aprymMeHra
2) TPOW3BEICHUIO MpHpaIeHNs QYHKIIMN Ha TIPHPAICHAE
apryMeHTa
3) mpou3BeIeHUIO MPOM3BOIHON HA MPUPAIIEHHE
aprymeHra
4) mnpupaIIeHHio apryMeHTa
OtBet: 3)

11.| Beruucnure 1) 1 YK-1.Y.2
YHCII0 TOYEK 2) 2 YK-2.V.1
pa3pbiBa 3) 3
GyHKIMH 4) 0
.= * + 2] Orser: 3)

- (,‘L'—Sj;'(ﬂ';'—‘l-j:

12.| Berancnure 1) 0 YK-1.3.1

npeen 2) 9

. sin®3x 3) 3

lim — 4) 1
Otser: 2)

13.| VpaBHeHue 1) y=2x+4 VK-2.3.1
KacaTeJIbHOM K | 2) v =4x + 3
rpaduxy 3) y=2x—05




byHKIIUN 4) y=3x—4
y=x3-2 OrtBert: 4)
B €r0 TOYKE C
a0cruccon
Xo= 1 umeer BUJ
14.| Beraucnure 1) 0 YK-1.¥.2
3HAYEeHHE 2) -1
POU3BOIHON 3) 3
BTOPOTO 4) -4
nopsijiKa OrtBert: 4)
byHKIIUN
v =sin2x + 4x
B TOUKE ¥ = —
15.| MHOXeCTBO 1) —ixsin3x —2cos3x+C VK-2.3.1
epBOOOPA3HBIX + 1 °
byHKIHH 2) 3xsin3x + Jros3x +C
f(x) = —xcos(3 ©3) 3xsindx — %casBx +C
MMeeT BUIL 4) 3xsin3x + 9cos3x + C
Otser: 1) -
16.| Boruucaure 1) VK-2.V.1
UHTETrpal
[ dx
J xinx 2)
3)
4)
2)
OrBer: 3)
17.| Eciu k 1) L‘E* Jf“‘ VK-2.V.1
OTIpeICTICHHOMY cT
MHTETpaNy 2) 6 [FEE
- dv ‘1 e+l
Jl Jx+ = 3) [} ==
MPUMEHHUTH 2 5de
MIOJICTAHOBKY 4) 6], 3 3¢
x = t° 10 OH
TPUMET BHJ Otgert: 4)
18.| Teno nBuxercs | 1) 6 YK-2.3.1
0 3aKOHY 2) 4
S(t)=5t3+1, 3) 10
Toraa ckopocts | 4) 15
B MOMCHT OTtBer: 4)
BpeMeHu t=1
paBHa
19.| Vkaxute 1) Xusinx YK-2.3.1




byHKINH,
KOTOpbIE
SBIISIOTCS
HKBUBAJICHTHBI
MU ipu x —+ 0

2) X utg2x
3) X u C0S2X
4) XwuSsin2x
Otger: 1)

20.| Kakoe u3 Hioke | 1) oTHOLIeHHE NpupamieHns GyHKIUN K TPUPALLICHUIO YK-2.3.1
HEepPEUYNCICHHBIX | apryMeHTa
IIPEIIOKECHU N 2) otHoeHNs (PYHKIIMU K TPUPALICHUIO apTyMEHTa
ornpezesnser 3) oTHO1IeHKE TIpesiena GYHKIMU K apTyMEHTY
IPOU3BOJHYIO | 4) mpeaeJ OTHOIIEHHS MPUpPanIeHusi QYHKIHH K
byHKIIM NpHUPAIIEHHI0 APTYMEHTAa
(korma Ortsert: 4)
npupanieHue
aprymeHTa
CTpEeMUTCH K
HYI10)?
2 ceMecTp
1. | INonHsIi 1) 2x*ydx+ 3x y dy VK-1.¥.2
nuddepennuan 2) 3x*yidx+ 2x%ydy
pynxIMN 3) 3x’ydx + 2x ydy
z = x3y? 4) 2x*y*dx + 3x7ydy
paBCH OTtBeT: 2)
2. | Ykaxute 1) 7, L_ VK-2.¥.1
CXOISALIHIACS - 1
YHCIIOBOU PSijI 2) Zi=s )
3) Timi=
4) iz
Otger: 2)
3. | Ykaxure 1) —-.~T=1f‘, (x —2)" VK-2.3.1
CTETIEHHOH psI, 2) T n(x— 2)"
U1 KOTOPOTO ,A -
untepsai (0;2) 3) L= (x— 1"
ABJIAETCS 4) Xri- n(x+2)"
MHTEPBAJIOM OrtBert: 3)
CXOJIMMOCTH.
4. | Vxaxure 1) 6 YK-1.V.2
YaCTHYIO 2) 6xy
[IPOU3BOAHYIO 3) 6x
no v dyskuum | 4) 3Fx*
JBYX OTtBet: 4)
HePEMEHHBIX
z = 3x%y
5. | Ecim V-59T10 1) 2 YK-2.3.1
KyO co 2) 4 OIIK-
CTOPOHOM 3) 8 1.V.1
JUIUHBI 2 4) 16
enuHuipl, Toraa | Oreer: 3)

HWHTCIpajl




J.['V dv

paBeH

6. | HeoOxonuMmuelii 1) T=, 3_‘? VYK-1.3.1
HpU3HAK e
CXOJUMOCTH HE 2) Lo=y 2
BBIIIOJIHEH IS 3) ¥ S :a:
pana =1 3;!¢ :2

OtBet: 3)

7. | Paccunraiite 1) Zcos(5x+ 2y) VK-2.3.1
YaCTHYIO 2) —2sin(5x+ 2y) OIIK-
MIPOHU3BOTHYIO 3) cos(5x+ 2y) 1.3.1
9= 4) (5x+ 2)cos(5x + 2y)

(Ei;yHKI_II/II/I Otger: 2)
z = cos(5x + 2y

8. | Berunciure 1) 0 YK-1.3.2
MOBTOPHBIN 2) 1
UHTErpal 3) 05
[ dy [V dx 4) 0,1

Ortser: 3)

9. | Haiigure 1) [4,0) YK-2.V.1
obacth 2) (-3,0)
CXOZMMOCTH 3) (-2,0)
P R

e OtBeT: 1)

10.| Haiigure 1) 5 YK-2.V.1
3HAYCHHE 2) 2
¢ynkmmm aByx | 3) 10
NIEpEMEHHBIX 4) 19
z=2x-y+15 B OrtBer: 3)
touke A(-2,1)

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

MIPOU3BOJHYIO 3) cos(5x+ 2y)

Z_z 4) (5x + 2)cos(5x + 2y)
KIIMH

S’YZH sin(5x + 2y Orser: 1)

12.| Tana ¢pyHKIUSA 1) 1+ 3x— j—x: VK-1.¥.2
Fx) = e,

TOI'Zla IIEepBbIE
TpH (OTJINYHBIE
OT HYJISI) WieHa
pasiIoKeHUs

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




stoil pynkuuu | OTBeT: 4)
B psan Teisiopa
B OKPECTHOCTH
TOYKH ¥, = 0
UMCIOT BU/T
13.| [ToBTOpHBII 1) 0 YK-1.3.2
UHTErpal 2) 1 VK-1.V.2
3) 05
vlnf dx VI"; dy vlﬂ__ﬁl d4) -1
paseH Otger: 2)
14.| HeoOxomuMBbIi 1) T n’+3 VK-2.3.1
IpH3HAK " ol 7
CXOJMMOCTH HE 2) Xz i
BBIIIOJIHEH IS 3) T=,- E .
psna ot +3
4) Lo
Otser: 1
15.| Eciu V-510 1) 27 VK-2.3.1
Ky0 co 2) 9
CTOPOHOI 3) 81
JUTAHBI 3 4) 16
eauHuIel, Toraa | Oreer: 1)
UHTErpal
11, av
paBeH
16.| Boruncnure 1) 0,2 YK-1.3.2
HOBTOPHBII 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
UHTETpaT 2) 0,75
rl 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 .
TEePEMEHHbIX Otser: 2)
z=3x"y
20.| 3nauenue 1) 15 YK-2.V.1
¢Gynkmu aByx | 2) 20
ePEMEHHBIX 3) -15




7=3x-2y+16 B 4) -20
touke A(1,2) OTtBeT: 1)
paBHO

21. VYxaxwure Tan audQepeHnnanbHoro ypaBHEHHs YK-2.3.1
2x+1)y'+y==x:
OTBeTHI:
1) VYpaBHeHue ¢ pa3IelsFOIMMUCS TIEPEMEHHBIMU
2) JluHeiiHOe ypaBHEHHE
3) Vpasuenwue bepuyim
4) YpaBHeHHE B OJHBIX AU PepeHnnanax

OTtBer: 2)

22. VYkaxute obmiee pemeHue nuddepeHnnanbHoro YK-2.3.1
ypaBuenns (2x + 1)dy + y*dx = 0: OIIK-
1) y=2In[2x+ 1]+ C 1.V.1
2) v=In|2x +C|
2
3) ¥v= In|2x+1|+C
4) v =3Inlx|

OtBet: 3)

23. YkaxkuTe gacTHOe pemeHue auddepeHuaibHoro YK-2.3.1
yYpaBHEHHS
vy 4+ 2y =4, yIIOBJIETBOPSIIOIIEE HAYAILHOMY YCIIOBHIO
y(0) =5:

1) y=4e ¥ +5

2) yv=4—x

3) y=3e 2" +2

4) y =2 +2

Otser: 3)

24, Cpenu nepeunciieHHbIX U depeHIMaIbHbIX YpaBHEHUN
YK2KUATE YPAaBHEHUE C Pa3AeIAIOIIMMUCS IEPEMEHHBIMU: YK-2.3.1
1) (x*+y* + 2x)dx + 2xydy = 0 OIIK-

2) (x*+y*)dx +2xydy =0 1.V.1
3) (xy*+x)dx+ (x*y—y)dy =0

4) (x*+y)dx —xdy=0

Otser: 3)

CucreMa OlLIEHHBAaHUS TECTOBBIX 3a/IaHUM:

1 tun) 3anaHue KOMOMHHPOBAHHOTO THUIIA C BHIOOPOM OJHOTO BEPHOTO OTBETA M3 UETHIPEX
MPEJIOKEHHBIX U 000CHOBaHHWEM BhIOOpA CUUTAETCS BEPHBIM, €CJIM MPaBWIbHO yKa3aHa 1udpa
U TIpUBEJIEHbl KOHKPETHBIE apryMeHTHl, HCIHOJb3yeMble Ipu BbIOOpe oTBera. [lomHoe
COBIAaJIEHUE C BEPHBIM OTBETOM OlleHHBaeTcs 1 6ajioM, HEBEPHBIN OTBET WJIM €T0 OTCYTCTBUE —
0 6amoB.

2 tun) 3agaHue KOMOMHHMPOBAHHOIO THMAa C BHIOOPOM HECKOJBKHX BapUaHTOB OTBETa W3
IPEUIOKEHHBIX U Pa3BEPHYTHIM OOOCHOBAaHMEM BBIOOpAa CUMTACTCS BEPHBIM, €CIH MPaBHIIBHO



yKa3aHbl UGPB U PUBEACHBI KOHKPETHBIE apTyMEHTHI, HCIIOJIb3yeMbIE TIPH BBIOOPE OTBETOB.
[TonHOE coBMaeHNE C BEPHBIM OTBETOM OIICHHMBAETCs | OayioM, eciu JOMYIICHbI OMTHMOKH M
OTBET OTCYTCTBYET — () 6aIIoB.

3 tum) 3amaHue 3aKpPHITOTO THUIIA HA YCTAHOBJICHHE COOTBETCTBUS CUUTACTCS BEPHBIM, €CIU
YCTaHOBJICHBI BCE COOTBETCTBUS (IIO3MIMU M3 OJHOTO CTOJOLA BEPHO COIOCTABJICHBI C
MO3HIIUASMU APYyroro ctojdua). [ToiHoe coBmaaeHne ¢ BEpHBIM OTBETOM OIleHUBaeTcs 1 Oamiom,
HEBEPHBII OTBET WK €ro oTcyTcTBHe — () 0amioB

4 tun) 3amaHue 3aKPBITOTO TUIA HA YCTAHOBJICHUE IOCIIEIOBATECIBHOCTH CUYHUTACTCS BEPHBIM,
€CIIM TPaBHJIBHO yKazaHa BCs IOCJenoBaTelbHOCTh nudp. [loiHOEe coBmazeHue ¢ BEPHBIM
OTBETOM OIIeHUBaeTcs | Gayiom, eciiv JIOMYIIeHbI OIMOKHU UM OTBET OTCYTCTBYET — () Gayuios.

5 tum) 3amaHue OTKPBITOIO THUIIA C PA3BEPHYTHIM OTBETOM CUMUTAETCA BEPHBIM, €CIIA OTBET
COBIAJAaeT C OSTAJIOHHBIM [0 COACPKAHUIO M TMOJHOTe. [IpaBWIIBHBIA OTBET 3a 3aJaHHe
olleHUBaeTcs B 3 OaJiia, €Clii JOMYIIeHA O/{Ha OIKUOKa \ HETOUHOCTh \ OTBET MPaBUIIbHBIN, HO HE
HOJIHBIH - 1 a1, eciu gomyineHo 6osiee 1 oMbk \ OTBET HEMPaBUIIbHBINA \ OTBET OTCYTCTBYET
— 0 6anos.

[lepeyeHb TeM KOHTPOJIBHBIX PabOT MO AMCUHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
o0ydeHus1, IpeICTaBICHbI B Ta0mie 19.

Ta6mmma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

Ne /i [TepeyeHp KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. MeToquveckre  MaTepUaNbl,  ONPEACISAIONIUE  TPOUEAYPHl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOLUX dTanbl (OPMUPOBAHHUS KOMIIETCHLUN, COJIEpKATCsi B
JIOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHpyOUUX TOPSJIOK U MPOLEAYPY
MPOBEJICHUS TEKYIIEr0 KOHTPOJISl YCIIEBAEMOCTH U MPOMEKYTOUYHOM aTTecTalluu O0y4aronuxcs
I'VAIL

11. Meroauueckue yKkazaHus JUIsl 00y4aroMIUXCsl 10 OCBOCHUIO IUCIUIITUHBI

11.1. Metoauueckue yka3zaHus [ OOYYalOIIMXCS 10 OCBOCHMIO JIEKIMOHHOI'O
MaTepuania.

OCHOBHOE Ha3HAYEHME JICKIIMOHHOIO MaTepHana — JIOTMYECKH CTPOHWHOE, CUCTEMHOE,
riyOOKoe U SICHOE H3JIoKEeHHe ydeOHoro marepuana. HasHaueHue cOBpEeMEHHOH JieKIuu B
paMKax JIUCUUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(QOPMAIUIO MO TEME, a B OCBOCHUU
(byHaaMeHTalbHBIX MpoOJeM JUCHUIUIMHBI, METOJOB HAayYyHOro [O3HaHMS, HOBEHUIIMX
JOCTHKEHUI HayyHOW MbIcau. B yueOHOM mporecce JeKIusl BBITOJIHAET METOA0JIOIHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIUs packpbIBaeT MOHATUIHBIN anmapar
KOHKPETHOW 00yiacTH 3HaHuUsA, €€ MpoOJeMbl, AAeT LEIbHOE NPEACTaBICHUE O AUCLUILINHE,
MIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUIIIIMHAMH.

[InaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYaIOIIMMHUCS JEKIIMOHHOIO MaTepuaa;

— TIOJYyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OINPEAEIAETCS LIEIEBOM YCTAHOBKON K KaKJJOM KOHKPETHOU TEME;

— TIOJIy4€HHE OIbITa TBOPYECKOH pabOThI COBMECTHO € IIPENOIaBaTEIEM;

— pa3BuUTHE MNpPO(ECCHOHAIBHO-IEIOBBIX  KauecTB, JIIOOBU K  NpeaMeTy U
CaMOCTOSATEIBHOIO TBOPYECKOTO MBIIIJICHUSI.

— TOsBJIeHHE HEOOXOAMMOro HHTEpeca, HE0OXO0AUMOTO Il CAMOCTOSITENIbHON pabOThI;

— IIOJIy4YeHUE 3HAHUM O COBPEMEHHOM YPOBHE pa3BUTHS HAYKHM M TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHsI Ha ONMKaiIne rofbl;




— HAY4YUTHCSI METOAMYECKH 00pabaThiBaTh MaTepwal (BBIACIATH TJIaBHBIE MBICTU U
MOJIOXKEHHUS, TPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HMX B  Pa3IMYHBIX
dbopmynHupoBKax);

—  TIOJY4YEHHUE TOYHOTO MOHUMAHUS BCEX HEOOXOAMMBIX TEPMHUHOB M TIOHSTHA.

JIeKuMOHHBIA MaTepuall MOXKET COMPOBOXKIATHCS JAEMOHCTpalMed CclaiioB U
UCIIOJIb30BAaHUEM pa3aTOYHOTO0 MaTepuajga MpH MPOBEICHUU KOPOTKUX JHUCKYCCUH 00
OCOOEHHOCTSIX MPUMEHEHHS OTJICTBHBIX TEMATHK 110 JUCITUTIIIMHE.

CTpyKTypa OpeA0CTaBICHHS JSKIIMOHHOTO MaTepHaa:

— OrnpezaeneHuss MaTEMaTHICCKUX TEPMHUHOB.
—  @DopMyIMpPOBKA TEOPEMBI.

— JlokasarenbCTBO TEOPEMBI.

— HWnnroctpupyroiiye npumMepsl.

11.2. MeTtoau4eckue ykazaHUs Uisi OOYYAIOMIUXCS TO TPOXOXKIACHUIO TPAKTHUUYECKUX
3aHATUH

[IpakTHdeckoe 3aHSATHE SIBISETCS OMHOW M3 OCHOBHBIX (DOpPM OpraHU3alHuH y4eOHOTO
mpolecca, 3aKI0Yaronasics B BHIIOTHEHUN 00yJaroIUMUCS MO/l PYKOBOJCTBOM MPEIo1aBaTes
KOMIUICKCa YYEeOHBIX 3aJaHUN C IEIbI0 YCBOCHUS HAYYHO-TCOPETUYCCKHMX OCHOB YUeOHOU
JTUCIUILIMHBL, TPHOOPETEHUSI YMEHUN U HaBBIKOB, OIBITa TBOPUECKOH eATeIbHOCTH.

enpro mpakTHUECKOTO 3aHATHUS JIsI 00YUaIOIIEroCs SIBISICTCS MPUBUTHE O0yUYarOIIMMCS
YMEHUI U HAaBBIKOB MPAKTUYECKOU JEATEIbHOCTH 110 U3y4aeMOU TUCLUILINHE.

[Tnaaupyemblie pe3yabTaThl MPU OCBOCHUH 00yUYAIONIUMCS MPAKTUYCCKUX 3aHSITHIA:

— 3aKperuvieHue, yriayOJleHue, pacllMpeHHe M JAeTaju3alus 3HAHUW TNpU PelIeHUU
KOHKPETHBIX 337124,

— pa3BUTHE IIO3HABATEIIBHBIX CIIOCOOHOCTEH, CaMOCTOSTEIBHOCTH  MBIILICHUS,
TBOPYECKOU aKTUBHOCTH;

— OBJAJICHHE HOBBIMM METOJAMH W METOAMKAMH HM3YYCHHS KOHKPETHOW y4yeOHOMU
JUCIHILINHEL

— BBIPpA0OTKAa CIOCOOHOCTH JIOTMUECKOTO OCMBICICHHSI TONYyYEHHBIX 3HAHUU IS
BBITTOJTHEHMS 3aTaHHUI;

— CBSI3aHHBIE C MOJyYE€HHEM HOBOW MH(OpPMAIMU MYyTEM CaMOCTOSITEIHLHO BHIOPAHHBIX
obecrieueHre parmoOHAIbHOTO COYETaHUs KOJUICKTUBHON U MHANBUIYaTbHON (hOpM O0OyUeHUs.

QyHKINY TPAKTUYECKUX 3aHATUN:

— IIO3HaBaTelIbHAad;

— pa3BHBalOIaf;

— BOCHUTATEILHAS.

[To xapakTepy BBIMONHAEMBIX OOydYalOIIUMCS 3aJaHUl MO MPAKTUYECKUM 3aHATUSIM
MOAPAa3ACIAIOTCS Ha!

— O3HAKOMMTENIbHBIE, TMPOBOJAMMBIE C LEIbI0 3aKPEIUIEHWS MW KOHKPETH3aluu
M3YYEHHOTO TEOPETUYECKOI0 MaTepuaa;

— aHaJUTUYECKHE, CTABSIIUE CBOCH IEIbI0 TOJyYeHHEe HOBOM MH(OpMAIUU HA OCHOBE
(dbopMai30BaHHBIX METO/IOB;

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

@opMBbI OpraHU3aALNH MPAKTHUYECKUX 3aHATUN:

- B HWHTEpAaKTUBHOW (¢opme (pemeHue CUTYyallMOHHBIX 3aJad, 3aHsITHS 110
MOJICJIMPOBAHUIO PEATbHBIX YCIOBUM, TPYNIIOBBIE TUCKYCCHH);

- B HE WHTEPAKTUBHOW (opMme (BBIMOJHEHHUE YNPAXKHEHUW, pEIIeHUE TUIIOBBIX 3ajad,
pellieHre CUTYaI[MOHHBIX 33/1a4 U JAPYTOe).

TDC6OBaHI/I${ K IIPOBEACHUIO IPAKTHYCCKUX 3aHITHMN




[MpakTiueckue 3aHSATHS HAYMHAIOTCS C 3alUCH B OKYPHAJI  IPENoJaBaTels
MPUCYTCTBYIOUINX CTYACHTOB. 3aTe€M OOBSBISCTCS TeMa MPAKTUICCKUX 3aHITHI.

[IperonaBaTens YUTAaeT YCIOBME 3alaud M TpeiaraeT CTYACHTAM CaMOCTOSTEIbHO
pelUTh 3a/1avy, UCIOJb3ys 3HAHWs, TMOJTYYCHHBIC CTYACHTOM Ha JieKnuu. CTYACHT, KOTOPBIU
NEpBbIM PEIIWI 3aJady, BBI3BIBACTCS K JOCKE. B ciydyae ecnm CTYIEHT MpPaBUIBHO PEIIMI
3ajauy, OH mojy4aer 5 O0auioB. Ecnu cTymeHT pemraeT 3aiaqy C MOMOIIBIO MPEIOaaBaTelis, TO
nony4yaer 4 Oamia. 3aTeM, B KOHIIE CEMECTpa, OIECHKH CTYACHTOB (BKJIIOYas OIICHKY
MOCENIAeMOCTH) TIepeBoaIATCsT B OOHYychl (kadecTBo) or 0 mo 5 OamnoB. DT OOHYCHI
N00aBIISIOTCS K 00IIel cymMMe 0aJuioB B paMKax MOIYJIbHO-PEUTHHIOBON CHCTEMBI.

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

11.3. Meroauueckue yKazaHus JUIsi 0OyJarOMIMXCs MO MPOXO0XKICHHIO CAMOCTOSITEIHHOM
paboThI

B Xoje BBIIOTHEHUS CaMOCTOSATENBHON pabOThI, O0OYUAIOIIUIICS BBIIOIHSAET paboTy Mo
3aJJaHUI0 U TIPU METOJAMYECKOM PYKOBOJACTBE IpErojaaBaressi, HO 0e3 ero HemocpeICTBEHHOTO
y4acTHusl.

s oOywarommxcs 1Mo 3a04Hoil ¢opMe 00ydeHHs, caMOCTOsTeNbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOJIBHYIO paldoTYy.

B mporecce BBIMOTHEHHSI CaMOCTOSITENIBHON paboThl, y oOydwaromierocs (GopMupyercs
1enecoo0pa3Hoe IIAHUPOBaHUE PabOUEro BpEMEHH, KOTOPOE MO3BOJIET UM pa3BUBAaTh YMEHMUSI
¥ HaBBIKM B YCBOGHHUM U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHHWI, 00ECIeurnBaeT BBICOKHUI
YPOBEHb YCIIEBAEMOCTH B TIepHOJ OOydYeHHsI, IOMOTAeT IIOJIyYUTh HABBIKH TTOBBIIICHHS
pohecCHOHANBLHOTO YPOBHSL.

MeroauyeckuMH ~ MaTepUallaMH,  HANpaBJSIIOIIMMU  CaMOCTOSITENIBHYIO — paboTy
00y4aromuXCs SIBISIFOTCS:

— y4eOHO-METOAMYECKUI MaTepual Mo AUCLUILIMHE;

11.4. Meroauueckue ykKazaHus JUIsl OOy4yaroIIMXCsl IO MPOXOXKICHUIO TEKYILIEro
KOHTPOJIS YCIIEBAEMOCTH.

Texymuii KOHTPOJb YCIEBAEMOCTH IPEAYCMATPUBAET KOHTPOJb KadyecTBa 3HAHUUI
00y4aroIuxcsl, OCYLIECTBISIEMOIO B TEYEHUE CEMECTpa C LIEeIbI0 OLCHMBAHUS XO0Jla OCBOCHUS
JUCLUTUIMHBL.

B Tteuenue cemectpa B cucreme aucTtaHiMoHHOro ooyuenus I'YAII B ¢opme
TECTUPOBAHUS MPOBOJATCS JIB€ IPOBEPOYHbIE pabOThl 10 PEUICHHI0 3aJady M OJHH
TEOPETUYECKUI Ompoc (IepeueHb BOIPOCOB Ul TECTOB pa3MelieH B «baHke BOIpPOCOB» B
cucreMe AMcTaHIMOHHOro oOyueHuss I'YAII), Ha mNpakTUYECKHX 3aHATUSAX TPOBOAATCA
IIPOBEPOYHBIE PA0OTHI MO pa3zesaM Kypca B MMCbMEHHON (opMe, pacCUUTaHHbIE KaK Ha 1eJ10e
3aHsTHE, TaK U Ha €r0 4acTb.

Pe3ynbTarhl TEKylero KOHTpOJIS YCIIEBAEMOCTH OYAYT YYUTHIBATHCA MPH MPOBEACHUU
IPOMEXYTOUHOU aTTecTaluu (IIPU UCIOIb30BAHUHU OATbHO-PEHTHHIOBOI CHUCTEMBI OLIEHUBAHMS,
KOKIBIA BUJ KOHTPOJISL OILIEHMBAaeTcs B Oamjnax, M3 KOTOPbIX (HOPMUPYETCS HUTOTOBBIN
pe3ynbTar).

11.5. Meroauueckue yka3zaHHs Uil O0YYaroIUXCs MO MPOXO0XKIAECHUIO MPOMEXYTOUHOM
aTTeCTalUN.

[Ipomexxyrounass  artecranust  oOyyaroIMXCs — NpeAycMaTpuBaeT  OILCHMBAaHUE
MIPOMEKYTOUHBIX U OKOHYATEJbHBIX PE3yJIbTaTOB 00Y4YEeHHUs MO AUCUUILIMHE. JK3aMeH — (opma
OLIEHKH 3HaHHH, MOJYYEHHBIX 00YJalOIUMCs B MPOLIECCEe M3YUYEHUS BCe MUCLUIUIMHBI WIH €
YacTH, HAaBBIKOB CaMOCTOSITENIbHOM pabOThl, CIIOCOOHOCTH MPUMEHSATh HX JUISl pelleHus
IIPAKTUYECKHX 3a7ad. DK3aMEH, KaK IIPaBUJIO, IPOBOJUTCS B MEPUOJ K3aMEHAIL[MOHHON CECCUn
M 3aBEPINACTCS ATTECTAllMOHHOM OLEHKOM «OTIMYHO», «XOPOIIO», «yIOBJIETBOPUTEILHOY,



«HEYJIOBJICTBOPUTEIILHOY.



Jluct BHECeHUs! U3MEHEHUH B pabouyio MporpaMmy JAUCHUIUINHBI

Jlara BHECEeHHS
H3MEHEHUI U
JIOTIOJTHCHUH.

TToamuce
BHECIIIETO
H3MEHECHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

Hata u Ne

MPOTOKOIA
3acemaHus
Kadeapbl

Ionnuce
3aB.

kadenpoi




