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AHHOTaUs

Hucuunnuna «Marematuka. MaremaTHUecKuil aHalu3» BXOAUT B 00pa3oBaTeNbHYIO
IpoTrpaMMy BBICIIETO 00pa3oBaHUs — NpOrpaMMy OakaliaBpHara 10 HaIlpaBJICHUIO MOJATrOTOBKU/
crenpainbHocTU 24.03.02 «Cuctembl yrpaBlIeHUSI ABMKCHUEM M HABUTAILMS» HAMPABICHHOCTU
«[Ipubops! 1 cucTeMbl OpHEHTAIMH, CTAOWIM3AMK U HAaBUTAUMW». [MCIMIUIMHA pearu3yercs
kadeapoit «Nely.

JlucuuiuiHa HarelieHa Ha (P OPMHUPOBAHKE Y BBITYCKHUKA CIETYIOUIMX KOMITETCHIIUMA:

YK-1 «CriocobeH ocymliecTBIATh MOUCK, KPUTHUECKUI aHAJIU3 U CHUHTE3 MH(OpMAIUU,
MPUMEHSATb CUCTEMHBIN TTOAXO0/ JIJISl PEIICHUsI TIOCTABICHHBIX 3a/1a4»

VYK-2 «CrnocobGeH ompenensath Kpyr 3a7ad B paMKaxX IOCTaBJICHHOHW M W BBIOHUpATh
ONTHMAJILHBIC CIIOCOOBI MX PEIICHUsS, UCXOJI U3 JEHCTBYIOIIMUX MPABOBBIX HOPM, UMEIOIIMXCS
PECYPCOB U OTPaHUYCHUI»

OIIK-1 «Crnoco0GeH NpUMEHATh €CTECTBEHHOHAYYHBIE M OOIIEMH)KEHEpHBIC 3HAHU,
METO/Ibl MATEMaTUYECKOTO aHaIM3a U MOJEIMPOBAHUS, TEOPETUUECKOTO U IKCIIEPUMEHTAILHOTO
UCCIIEIOBaHHS B TPOPECCUOHATILHOMN IS TETLHOCTI

CopepxaHue  TUCUUIUIMHBI ~ OXBaThIBAET  KPyr  BOMNPOCOB,  CBS3aHHBIX  C
muddepeHIMATEHBIM 1 UHTETPATBHBIM UCYHCICHUEM, TEOPHEH IMPEACIIOB U PSIJIOB H HX
MIPUMEHEHHUEM.

[IperoaBanre MUCHMIUIMHBI TPEAYCMaTPUBAET CleAylomue (HOpMBI OpraHU3alUuN
yueOHOro mpolecca: JeKyuu, NpaKmudeckue 3aHAmMuUs, CcamocmosmenvHas paboma
obyuarowe2ocs.

[IporpaMMoil IUCHUIUIMHBI HPEIYCMOTPEHBI CIEAYIOUIME BHJbI KOHTPOJSA: TEKYILUN
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

OO0mas TpyA0eMKOCTh OCBOCHUS JHUCUIUILIMHBI COCTABJISCT 8 3a4eTHBIX enuHull, 288
4acoB.

S3pIK 00yuyeHus 0 JUCHMILTUHE KPYCCKUI»



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

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

— (dopMHpOBaHKE Y CTY/ICHTOB CIIOCOOHOCTH M HABBIKOB ()OPMYIIMPOBATH U PEIIaTh
npodeccuoHaNbHBIE 3314l C HCIOJB30BAHUEM arllaparta MaTeMaTHYeCKOTro
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 pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrare M3ydyeHus NUCHUILIMHBI OOYYaOUIMIiCS AODKEH 00JanaTh CleTyIOIUMHU
KOMIETSHIMSIMH WM WX YacTaMHu. KoMIeTeHIIMU U UHIUKATOPbl UX JOCTUKEHUS MPUBEJICHBI B

Tabymune 1.

Ta6mmma 1 — [lepeyeHb KOMITIETCHIIMI ¥ MHIUKATOPOB UX JIOCTHKCHUS

Kareropus (rpynna)

Ko u HaumeHnoBaunue

KOII N HAMMCHOBAHUC MHUKATOpA

KOMIIETCHIIUH KOMITETEHIINHI JOCTH>KEHHS] KOMIIETEHIIUU
VYK-1.3.2 3HaTh METOAUKH CUCTEMHOTO
VK-1 Cnocoben MOJIXO0/1a JIJI PEIICHUS] TOCTAaBIEHHBIX
OCYIIECTBIISATh 3aj1a4
nouck, kpurndeckui | YK-1.V.2 ymers ocymecTBiasaTh
aQHAJIU3 U CUHTE3 KPUTHUYECKUM aHaIU3 U CUHTE3
Y HUBEpCATLHEIE uH(popMaluu uH(pOpMaInH, TOJYYSCHHON U3 Pa3HBIX
KOMIIETEHIINN PMAHHL, PMAtlH, i p
IPUMEHSITh MCTOYHUKOB, JIJISl PELICHUSI IOCTaBIEHHbIX
CHUCTEMHBIN NOAXO0A | 3a/Ja4
JUISL pELICHUS VK-1.B.2 BnageTh HaBbIKaMH CUCTEMHOTO
MIOCTaBJIEHHBIX 3a7a4 | MOAXO0JA JJIsl PELIEHUS IOCTaBIEHHBIX
3aja4
VK-2.3.1 3HaTh BUIBI pECYPCOB U
OTpaHUYEHUS JJIs1 PELIEHUS MOCTaBICHHbBIX
VYK-2 Cnocoben P LD
OIPEAECIIATD K Janat
P pyT VYK-2.Y.1 ymeTs npoBOUTH aHAJIN3
3aJa4 B paMKax -
. MOCTaBJIEHHOMU 11eNU U (hOpMYIHPOBATH
IIOCTABJIEHHOW LIEIH
3aJ1a4M, KOTOpble HEOOXOIUMO PEIIUTD IS
U BbIOMpaTh
€€ TOCTHKEHUS
ONTUMAJIbHBIE
YHuBepcanbHbIE VYK-2.Y.3 ymeTh BbIIBUTaTh
CIOCOOBI X N .
KOMIIETEHIINH aJIbTEpHATUBHBIC BAPUAHTHI JEHCTBUH C

pelieHus, UCXOs U3
JIEUCTBYIOLIUX
IIPaBOBBIX HOPM,
HUMEIOLIUXCSA
pECYpCOB 1
OTpaHUYECHUN

IETBI0 BBIOOPA ONTUMAJIBHBIX CITOCOO0B
pelIeHns 3a1a4, B TOM YHUCJIE C IIOMOILBIO
U (POBBIX CPENICTB

VK-2.B.2 B1ageTh HaBbIKaMH BbIOOpa
ONTUMAJILHOTO CcIIoco0a penieH s 3a/1a4 C
Y4€TOM MMEIOIIUXCS YCIOBHM, PECYPCOB U
OrpaHUYECHUN

O6menpodeccrnoHanpHbIE
KOMIIETSHIINH

OIIK-1 Cnocoben
IPUMEHSTh
€CTECTBCHHOHAYYHBIC
1 00IIIENHKEHEPHBIE
3HAHUSI, METOIBI
MaTeMaTHYECKOTO
aHajau3a u
MOJICJTUPOBAHUS,

OIIK-1.3.1 o0iaaeT MaTeMaTHYECKUMH,
00IIIeNH)KEHEPHBIMH 3HAHUSMH B 00JIaCTH
€CTECTBEHHOHAYYHBIX M OOIEUHKEHEPHBIX
JTACTTUTLIAH

OIIK-1.V.1 ymeTb npuMeHATh 3HAaHUS B
00J1aCTH €CTECTBEHHOHAYYHBIX U
OOLIEMHKEHEPHBIX TUCITUTUINH

OIIK-1.Y.2 ymeeT npoBOIUTH




TECOPECTUUCCKOTO U
9KCIICPUMCHTAJIBHOT'O

UCCIICIOBAHHS B
npodecCHOHATBLHOM
JIeSATEIbHOCTH

MaTeMaTUYECKUE PacyeThl U
MaTeEMaTUYECKUU aHAJIN3 B

podecCuOHANBHOM e TeIbHOCTH
OIIK-1.B.1 umeeT HaBBIKH TEOPETHUYECKOTO
U DKCIEPUMEHTAIBHOIO UCCIIEIOBAHUS B
po(heCCHOHAILHOM e TEIIbHOCTH

2. Mecro nucuurnHbl B cTpykType OI1

Jucuunnuna He Oa3upyeTcss Ha 3HAHUSAX, paHee MPUOOPETEHHBIX CTYACHTAMH IpU

HN3YUCHUU B BBICIIIEH MIKOJIE KaKUX -JIH00 JUCIHUIIIINH.

3HaHI/I${, INOJIYYCHHBIC IIpHU H3YUCHUHW MaTtepuajia HaHHOﬁ JUCHUIIIIMHBI, MMCIOT KakK

CaMOCTOATENIBHOE 3HAYEHUE, TaK U UCIIOJIb3YIOTCS IPU U3YyYEHUU APYTUX JUCLUIIINH:
Maremaruka. Teopust BEpOATHOCTEW U MaTEMAaTHYECKasl CTATUCTHKA

3. O0beM u TpyI0eMKOCTb JTUCIUIINHBI

Jaraple 00 00mEeM o0beMe TUCIUIUIMHBI, TPYJOSMKOCTH OTACIBHBIX BHJIIOB y4eOHOU
paboThI MO TUCHUIUIMHE (M pachpeielIeHre 3TOM TPYJOEMKOCTH M0 CeMeCTpaMm) MPeICTaBICHbBI B

Tadimuue 2.

Tabnuna 2 — O0beM U TPYAOEMKOCTh JUCIUIIITNHBI

Bun yuebnoit paboTbl

Bcero

TpynoeMKOCTb IO CEMECTPaAM

Nol No2
1 2 3 4
Oowan mpyooemKocmup oucyunIuHbl, 9/ 324 5/ 180 4/ 144
3E/ (uac)
U3 nux yacoe npakmuyeckoii 0020MoeKu
AyoumopHnuie 3anamus, BCEro vac. 136 68 68
B TOM YHCIIE:
nexiuu (JI), (dac) 68 34 34
npakTuueckue/ceMunapckue 3ansatus (113), 34
68 34
(gac)
nabopaTtopHubie padoTs (JIP), (uac)
KypcoBoi npoekTt (pabota) (KII, KP), (qac)
9K3aMeH, (4Jac) 90 36 54
Camocmosmenvnas paboma, Bcero (1ac) 98 76 22
Buo npomesicymounon ammecmayuu: 3a4er, 35 OK3.
K3.,
mupd. 3auer, sk3amed (3auer, dudd. 3au, k3 OK3.

DK3.%*%*)

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. CopneprxaHue JUCHUTUIMHBI
4.1. PacnpeneneHue Tpy10EMKOCTH JUCIUILIMHBI [0 pa3/JesiaM U BUAAM 3aHITHIA.
Paznenbl, TeMbl TUCHMIIMHBI U UX TPYIOEMKOCTh NPUBEIEHBI B Ta0nuie 3.

Ta6mmma 3 — Pa3nensl, TeMbI TUCIUIUIAHBI, KX TPYT0EMKOCTh

Paznensl, TEMBI TUCITUTLTAHBI Jlexwmn | 113 (C3)) - JIP KIIT CPC
’ (qac) (qac) (qac) (gac) | (gac)
Cemectp 1
Paszpen 1. Teopus npenenos 6 8 25
Paznen 2. IuddepennuanbHOe HCUUCITICHUE 12 12 25
Paznen 3. IHTErpamibHOE UCUHCTICHUE 16 12 26
Hroro B cemecTpe 34 34 76




Cemectp 2

Pa3nen 4. OyHKINY HECKOJIBKUX MEPEMEHHBIX 10 8 8
Paznmen 5. luddepenunanpabie ypaBHEHUS 8 12 7
Pazgen 6. Psagpt 16 14 7
Hroro B cemectpe: 34 34 22

Hroro 68 68 0 0 98

IIpakTnyeckass MOATOTOBKA 3aKIIOYACTCSl B HEMOCPEICTBEHHOM  BBIIIOJHEHUU
Oo0y4yaromMMHUCsT  OMNpPENEeNeHHBIX  TPYNOBBIX  (YHKUMH, CBSA3aHHBIX C  Oya;ymei
po¢eCCHOHATIBHOM 1A TEbHOCTBIO.

4.2. CopnepxaHue pa3/ieJioOB U TEM JICKIIMOHHBIX 3aHSATUH.
ConeprkaHue pas/iesioB U TEM JICKITMOHHBIX 3aHATHI MPUBEICHO B TaOIHIE 4.

Ta6mmma 4 — ComepxaHue pa3aesioB U TeM JCKIIMOHHOTO ITHUKJIA
Howmep pasnena Ha3Banue u conepkaHue pa3eiioB U TeM JCKIIMOHHBIX 3aHATUH

Tema 1.1. OcHoBHBIE 2NIeMeHTapHbIe QYHKIMHA. YNCIOBBIE MHOKECTBA.
(2gac)
Tema 1.2. Ilpeaen pyHKIMYU NPU HEOTPAHUYEHHOM POCTE apryMEHTa.

Teopemsl o nipeaenax. (2 yaca)

Tema 1.3. Ilpenen ¢yHkumu B Touke. HempephlBHOCTH. 3aMedaTellbHEIC
npezensl (2 yaca)

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

Tema 2.2. IlpaBuna quddepenunponanus. [IponzBoaHas cioxHoON
¢GbyHKIMH, Tpou3BOIHAs 0OpaTHOM QyHKIMH. Tabauna Npou3BOAHbIX,
yacTb 2 (2 yaca).

Tema 2.3. IIpon3Boanble BEICIINX NOPSIKOB. Teopemsl 0
muddepeHrpyeMbix GyHKIugX. (2 yaca)
Tewma 2.4. Tlpasuno Jlonuransa. @opmyna Teiinopa. (2 yaca)

Tewma 2.5. luddepenuan pyHkiuu nepBoro nopsaka. Juddepenimanst
BBICIIIMX MOPSAKOB. (2 yaca)
Tewma 2.6. MccnenoBanue QyHKIIMI C TOMOIIBIO MPOU3BOHBIX (2 yaca)

Tema 3.1. IlepBooOpaznas. Heonpenenennslii unterpan. Cpoiicta
HEONpeIeNIEHHOTO nHTerpaa (2 Jaca)

Tewma 3.2. Tabnunia uaTerpanoB. MeTo 1 3aHECEHHS TI0]T 3HAK
muddepennnana. Meros 3aMeHbl IEpEMEHHON UHTETpUpOBaHUs (2 Jaca)

Tewma 3.3. naTerpupoBanue no yactsaM. IHTerpupoBaHue paroHaabHbIX
BhIpakeHU. (2 yaca)
Tema 3.4. InTerpupoBaHue TPUrOHOMETPUUYECKUX BbIpaXXEHUH (2 Jaca)

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

Tema 3.6. MaTerpan ¢ nepeMeHHbIM BEpXHUM Tipeaenom. opmyna
Hrrotona- Jleit6nuna (2 gaca)

Tewma 3.7. HecoOcTBeHHBIE HHTETpAIIHI (2 Yaca)

Tema 3.8. IIpunoxxeHus onpeaeaeHHOro HHTerpania (2 yaca)

Tema 4.1 @yHKIMSA HECKOIBKUX NepeMEHHBIX. OCHOBHBIE IOHSTHS.
HenpepsiBHOCTS. (2 yaca)




Tema 4.2. [luddepenunpoBanme GyHKIMHU HECKOIBKUX NEPEMEHHBIX.
(Yactueie mpousBoanbie. Juddepennuan. [Ipon3Boanas ciaoxHOM

¢byakuu. YacTHBIE MPOU3BOIHBIC BBRICIINX TopsiakoB. @opmyia Teitnopa)
(4 gaca)

Tewma 4.3. VccnenoBanne QyHKIIMU HECKOJIBLKHUX NIEPEMEHHBIX. (4 vaca)

Tewma 5.1. luddepennmanbabie ypaBHEHUS MTepBOTO Mopsiaka. OCHOBHBIC
nousTus. uddepeHnnansabie ypaBHEHUS C Pa3ISISFOIIMMHUCS
nepemeHHbIMU. OHOpOAHbIE MU depeHIaTbHbIe YpaBHEHUSI IEPBOTO
nopsiika. (4 gaca)

Tema 5.2.

5 . Jluneitapie quddepeHranbHbe YpaBHEHH IEPBOTO MOPSIKA.
VYpaBuenue bepuymnnu. AuddepeHunanbHble ypaBHEHHs! BHICIIUX
MIOPSAJIKOB, TONYCKAIOIINE NOHMKEHUE nopsiaka. (2 yaca)

Tewma 5.3. JIunelinbie omHOpOAHBIC TH(PPEPEHIINATBHBIC YPABHEHUS C
MOCTOSTHHBIME KO3 punnenTamu. JInHeitHbIC HEOJHOPOTHEIC
nuddepeHIranbHble YpaBHEHUS BBICIINX MOPSIKOB. (2 yaca)

Tema 6.1. Hucnossie psasl. OCHOBHEIE onpeenenus. Psbl ¢
MoJIOKUTENbHBIMU wiieHamMu. [Ipusnaku [lanamGepa u Komm (2 yaca)

Tema 6.2. Heo6xoaumbiii npusHak. [lpu3naku cpaBHeHus. MHTerpanbHbii
npusHak Komm. (2 gaca)

Tema 6.3. 3HakonepeMeHHbIE PsiAbl. AOCOIOTHAS M YCIOBHAS CXOJIUMOCTH
6 CpoiicTBa abcomr0oTHO cxoasamuxcs psaoB. [Ipusnak JleliOnuma (2 yaca).

Tema 6.4. ®ynkimonanbubie psabl. O0macTs cxoaumoctu. PaBHoMepHas
cxoaumocTh. CteneHHsle psaasl. aTEpBan cxoaumoct (2 yaca)

Tema 6.5. CBoiicTBa cxOASIIUXCS CTENEHHBIX PsAIOB (2 yaca)

Tema 6.6. Psiawt Telinopa u Makiiopena (2 gaca)

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

Tema 6.8. Psig @ypre yeTHOIM 1 HeueTHOH GyHKIMHU (2 yaca)

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHIA U UX TPYAOEMKOCTh IPUBECHBI B TAOIUIIE 5.

Tabmuna 5 — [IpakTudeckue 3aHsATHS U UX TPYJOEMKOCTh

N3 aux
Ne
Tpynoem | mpakTuue
Ne Templ mpakTHYEeCKUX @OpMBI IPAKTUYECKUX N paszaena
o N -KOCTb, CKOIt
/1 3aHATHI 3aHATHI IUCIIAI-
(wac) | moAroToB
JINHBI
KH, (4ac)
Cemectp 1
[Ipenensr
parmoHATBHBIX
1 BBIPKEHUI Ha Pemenue 3amau 4 1
0ECKOHEUYHOCTH U B
TOYKE.
DKBUBaJICHTHEIE
2 OECKOHEYHO MaJIble. Pemenue 3amau 4 1
Yucno e.




[IpousBogHsbIe.
IIpaBuna
nuddepeHIpoBaHms

Pemenune 3anau

IIpou3sBogHas CIOXKHON
byHKIUA

Pentenue 3anau

Tabnuuynoe
UHTETPUPOBAHHE

Penrenue 3anau

Bnecenue nox 3Hak
nuddepenmmana

Pemenune 3anau

3aMeHa IEpEMEHHOM.
WuTterpupoBanue o
JaCTsIM

Penrenue 3anau

NurerpupoBanue
palroHaIBHBIX

byHKIMI

Pemenune 3agau

2 ceMecTp

YacTHble IPOU3BOIHBIE

Pemenue 3agau

10

YacTtHble IIPOU3BOJHLBIC
BBICHIUX IMOPAIKOB

Pemenue 3agau

11

OkerpeMyM QyHKIUH
HECKOJIbKUX
HEepPEMEHHBIX

Pemenue 3agau

12

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

Pemenue 3amau

13

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

Pemenue 3agau

14

JIuneitnbie
muddepeHIanbHbIe
YpaBHEHHUS TIEPBOTO
nopsiaka. Y paBHEHUs
beprymm

Pemenue 3amau

15

Huddepenunansabie
YPaBHEHHUS B TTOJTHBIX
muddepeHmanax.
WNHuTerpupyronmi
MHO>KUTEb.

Pemenue 3amau

16

Huddepennnansabie
YPaBHEHUS BBICIIIAX
TIOPSITIKOB,
JIOITYCKAFOTIINE
MOHIDKEHUE TOPSIIKA

Pemenue 3amau

17

JInnennbie

Pemrenue 3agau




HEOJHOPO/IHBIC

g depeHImaIbHbIe
YpaBHEHUS C
ITOCTOSIHHBIMH
kodpurmenTamu
Psnel ¢
MOJIOKUTEILHBIMU
wieHamu. [Ipusnaku
Hanamb6epa u Ko
Psnrwl ¢
MOJIOKUTEIEHBIMU
YJIeHAaMHU U

19 | 3HakomepeMeHHbIE Pemtenue 3amau 4
panel. Heo6xomumprit
MIPU3HAK U MPU3HAKH
CpPaBHCHHSI.

20 | CreneHHBIC psJIbI Pemenue 3amau 4 6
Psaner Teitnopa u
21 | Maknopena. Pspr Pemtenue 3amau 2 6
Dypse.

18 Pemenue 3amau 4 6

Bcero: 68

4.4, JlabopaTopHbIC 3aHATHS
Tewmbl TabopaTOPHBIX 3aHATHH U UX TPYIOSMKOCTh PUBEACHBI B TA0HIIE 6.

Tabnuua 6 — JIabopaTopHble 3aHATHUS U UX TPYJOEMKOCTb

N3 Hux No
No TpynoeMKocTb, | TPaKTUYECKOW | pa3aena
HaumenoBanue nabopatopHbix padboT pyA - | TP pasil
n/m (uac) MOATOTOBKH, | JHCLHII
(gac) JIMHBI

VY4eOHbIM MJIaHOM HE IPEAYCMOTPEHO

Bcero

4.5. KypcoBoe nmpoeKkTHpoBaHHe/ BHIIOTHEHHE KYPCOBOM pabOThI
VY4eOHBIM MJIaHOM HE IPETYyCMOTPEHO

4.6. CamocrosrenbHas paboTa 00yJarouxcs
Buapl camocTosTenbHON paboThI B €€ TPYIOEMKOCTh NMPUBEICHBI B TabuIie /.

Tabnuna 7 — Bunbl caMmocTosTenbHON pabOThI M €€ TPYAOEMKOCTh

. Bcero
Bux camocrositensHOM paboThI qac ’ Cemectp 1, uac Cemectp 2, yac
1 2 3 4
W3ydeHne TeopeTHIecKoro MmaTepuana
v p P 16 25 8

nucturnHbl (TO)

KypcoBoe npoektuposanue (KII, KP)

Pacuetno-rpaduueckue 3aganus (PI'3)




Brimonaenue pedepara (P)

[ToaroToBka K TeKyIeMy KOHTPOJIIO

ycneBaemoctu (TKY) 12 25 6

Jomamnee 3aganue (/13)

Kontposbabie paboTsl 3a0unnkoB (KP3)

IToaroroBka K mpoMexXyTOYHOU

arrectanuu (I1A) 16 26 8

Bcero: 98 76 22

5. IlepedyeHnb yueOHO-METOIUYECKOTO 00ECTICUCHUS
JUISL CAMOCTOSITENTbHON PabOThl 00yYaroIuXCs MO JUCUUTUIMHE (MOJTYJIIO)
Y4eOHO-MeTOoIMYeCKHEe MaTepuaibl JUIsl CaMOCTOSTeNIbHOM paboThl 00ydarolmuxcsl yKa3aHbl B
.. 7-11.

6. IlepeueHb MeYaTHBIX U AIEKTPOHHBIX YUCOHBIX U3TAHUI
[lepeueHpb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/IaHUH MpHUBeieH B Tabaule 8.
Tabmuna 8— [lepeyeHp Mev4aTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TaHUI

Mudp/ bubnuorpadudeckas ccpuika KomunyectBo
URL anpec 9K3EMILISPOB B
o6ubnnoreke
(xpome
ANIEKTPOHHBIX
9K3EMILISPOB)
517 [Tuckynos 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 HCcUuCieHne: yuebHoe nocodue. T. 2 /
H. C. IluckyHnos. - U3x. ctep. - M.: UnTterpan-Ilpecc,
1998. - 544 c.
517 [Tuckynos H. C. TuddepennuansHoe u 237
1134 MHTETpasibHOE ucuucienus: B 2 1.: yuebHoe nmocobue
JUIsl cTyieHTOB BTy30B M.: UnTerpan-IIpecc, 2004 -
- 2004. - 415 c.
517 bepman, I'. H. COopHuk 3agau no Kypcy 165
b50 MaTeMaTU4YeCcKoro aHanusa: yueoHoe nmocoodue / I'. H.
Bepman. - 22-e uzn., nepepad. - CII16.: [Ipodeccus,
2005. - 432 c.
517 Bricmirast matemaTuka. Psaasl: yuebHoe mocobue / HO. 167
I'96 A. TI'yeman, C. I1. IlombiTkuH, A. O. CmupHoB; C.-
[Terep®. roc. yH-T a3pOKOCM. MPUOOPOCTPOCHUS. -
CII6. : MU3n-Bo I'VAIL 2015. - 77 c.
https://e.lanbook. | ®uxrtenronbr I'.M. OCHOBEI MATEMATHYECKOTO 9BC Jlaas
com/book/65055 | anamu3a. B 2-x T1. Tom 1-b1ii - Cankt-IletepOypr:
Jlann, 2015.- 448c.
https://e.lanbook. | ®uxrenronsir I.M. OCHOBBI MaTEMaTHYECKOTO 3BC Jlanb
com/book/411 | ananmza. B 2-x TT. ToMm 2-ii - Cankr-IleTepOypr:
Jlanb, 2008. - 464c.
https://e.lanbook. | COopHuK 33124 1O MaTeMaTHYECKOMY aHAIN3y. ToM OBbC Jlanb
com/book/2226 | 1. IIpenen. HempepsiBaoCTh. nddepeHimpyeMocTsb
/ JLJ. KynpsiBues [u 1p.]. - MockBa : ®u3matiur,



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

2010. — 496 c.

com/book/211928

COopHHK 3a/1a4 110 MaTEeMaTHYECKOMY aHainu3y. Tom OBbC Jlanb
https://e.lanbook. | 2. UuTerpansl. Psabr: yueb. mocodue / JI.JI.
com/book/2227 | Kyapsisues [u ap.]. - Mocksa : ®usmariur, 2009. -
504 c.
http://e.lanbook.c | bannun K.B. Maremaruyeckuit ananus. / K.B. ObC Jlanb
om/book/74580 | Banaun, B.H. banuisikos, A.B. Pykocyes. - M.
®JIMHTA, 2015. — 361 c.
http://e.lanbook.c | bepmanT A.®. Kparkuii Kypc MaTeMaTHUECKOTO OBC Jlanp
om/book/2660 | ananuza./ A.®. bepmanr, U.I. ApamanoBuu. - CII6.:
Jlanp, 2010. - 736 c.
http://e.lanbook.c | Becos O.B. Jlekiuu o MareMaTu4ecKOMy aHAIH3Y. - ObC Jlanb
om/book/72002 | M.: ®usmariur, 2015. - 480 c.
http://e.lanbook.c | 3nmo6una C.B. Maremaruueckuii aHa M3 B 3a1a4ax 1 ObC Jlanb
om/book/2377 | ynpaxuenusx. / C.B. 3noouna, JI.H. ITocuriensckasi.
- M. : ®usmarnut, 2009. - 360 c.
https://e.lanbook. | Bypkosa E. B. MaremaTtunueckuii ananus. / E. B. OBC Jlanb
com/book/147557 | Bypkosa, O. A. lllymepuna. - Kpacuosipck: Cubl'y
nM. akagemuka M. @. Pemetnéna, 2018. - 128 c.
YIAK 517.9 3unrep A.A., Makaposa M.B. [ludbdepenunansusie 100
ypaBHeHHUs: yue0. mocodue/ A.A. 3unrep, M.B.
Makaposa. —CII16.:.I'VAII, 2014.- 56c¢.
YK 517.9 Makaposa M.B., [Tomertkun C.I1. [lpumenenue 50
i depeHIanbHbIX YPaBHEHHIH /IS PEIICHUS
NPUKJIAJIHBIX 33/1a4: yued.-meToa. nocobue/ M.B.
Maxkapoga, C.I1. ITombrtkun. —CII16.: T'YAIIL, 2021.-
45c.
https://e.lanbook. | Aradonos, C.A. Tuddepenunanbubie 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; Boim. VII).
https://e.lanbook. | XKabko, A. I1. AuddepennmansHpie ypaBHEHUS U ObC Jlanb

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

[Iepeuenn

TCHCKOMMYHHKaHHOHHOﬁ CCTHU

7. TlepeyeHb HIMEKTPOHHBIX 00Pa30BATEIBHBIX PECYPCOB
WH(OPMAIIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu « IHTepHeT»
MH(pOpPMaLOHHO-
HEOOXOJMUMBIX JUISI OCBOEHUS JUCIUIUINHBI

DIIEKTPOHHBIX o0pa3oBaTeNbHbIX
«HTEpHETY,

pecypcoB

npuBeieH B Tabmuie 9.

Tabmuma 9 —

TEJIEKOMMYHUKAITMOHHOU ceTh «HTepHeT»

[lepeyeHb 3NEKTPOHHBIX OO0pa30BaTEIbHBIX PECYPCOB HH(POPMALMOHHO-

URL anpec

HaunmenoBauue

http://www.math-net.ru

OOb1epoccuiickuii MaTeMaTHYeCKUi TopTa

http://mathhelpplanet.com/

Marematnueckuii popym Math Help Planet

http://e.lanbook.com/view

9BC «Jlaaby»

8. Ilepeuenp HHPOPMALTMOHHBIX TEXHOJIOTUI

8.1. [lepedyerr mporpaMMHOTO OOECIEUEHHUs, HCIOJb3yeMOr0 MPU OCYIICCTBICHUHN
00pa30BaTeNBLHOTO MpoIiecca MO TUCIUTUIHHE.


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

[TepeueHs UCTIOIB3yEMOT0 MTPOTPAMMHOTO OOecTieueHus peacTasieH B Tadnuie 10.

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

HlwiNE

8.2. IlepeucHb HH(OPMAIMOHHO-CITPABOYHBIX CHUCTEM,HCITOJIb3yEeMBIX pH
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOIIecca MO JUCIUILTHHE

[lepeyeHb UCHOAB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJICTABICH B
Tabauie 11.

Tabmuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HanmenoBanue

9BC «Jlaup»

9. MarepuanbpHO-TeXHHYECKast 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW I  OCYILECTBIICHUS
00pa30BaTeILHOTO MpoIiecca MO TUCIUIUIHHE, IPECTaBICH B Tabmuiel 2.

Ta6mmma 12 — CoctaB MaTepualibHO-TEXHHUECKOM 0a3bl

Ne HaumenoBaHue cocTaBHOM yacTu Howmep aynutopun
n/m MaTepUaJIbHO-TEXHUUECKOHN 0a3bl (pu HEOOXOMMOCTH)

1 JlexuiOHHAS Ay AUTOPHUS

AyauTopus Uil IPAaKTUYECKUX 3aHATHN

10. Onenounble cpeacTBa A MPOBEICHHS TPOMEXYTOUHOM aTTecTallu
10.1. CocTaB OIICHOYHBIX CPEIACTBIJISL MPOBEACHUS TPOMEXKYTOYHOH aTTeCTaIllH
oOyyaromuxcst o JUCUUIUIMHE NpuBeeH B Tabnue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEACTB JJIsl MPOBEICHHSI TPOMEKYTOYHOM aTTeCTAIIH

Bug HpOMe)KYTOQHOﬁ aTTeCTallun Hepequb OICHOYHBIX CPCACTB

OK3aMeH Crircok BOMpPOCOB K 9K3aMEHY;
TecTsl.

10.2. B kayecTBe KpUTEpUEB OIEHKH YpPOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIMI OOYyJaloUIMMHCS TIPUMEHSETCS S-0ajulbHasi MIKajla OIEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KoTopas mpuBeaeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCS
100-6annpHast ~ mKala ~ MOIYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCIIOJIb30BaHUSI KOTOPOH, YCTAaHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATHBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurepuu onieHKH YpoBHS c(hOPMHUPOBAHHOCTH KOMIETEHITHH

OrreHKa KOMITETEHITUHN

XapakteprucTrka chOpMUPOBAHHBIX KOMIIETEHITHI
5-0auibHas mKana PaKTep (bopmup




Or11eHKa KOMITETEHITUHN

XapakTeprcThKa C(hOPMUPOBAHHBIX KOMIIETEHIIA
5-0auTbHad MIKaIa PAKTEP (op

— oOyyvaromuiicss TIIyOOKO W BCECTOPOHHE YCBOWMJ IPOTPaMMHBIN
Marepua,

— YBEpEHHO, JIOTUYHO, TTOCIIEIOBATEILHO U TPAMOTHO €T0 HU3JIaraer;

— OnMpasch Ha 3HAHUS OCHOBHOW W JIOTOJIHUTEIBHOW JIMTEPATYPHI,
TECHO TPUBS3BIBACT YCBOCHHBIC HAYYHBIC ITOJIOKCHHUS C MMPAKTUICCKON
JeATEIIbHOCTHIO HAIPaBIICHHUS;

— yMeJI0 0OOCHOBBIBACT U APT'yMEHTUPYET BBIABUTAEMbIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;

— cBOOOJTHO BJIAJICET CHCTEMOH CIEIUAIN3UPOBAHHBIX IOHSITHH.

«OTIIMYHO»
(Ga4TCHO»

— o0yJaromuiics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepua, TPaMOTHO H
[0 CYIIECTBY H3JIaraeT €ro, ONupasch Ha 3HAHUS OCHOBHOMU
JUTEPATYPBI;

— HE JIOMYCKAeT CYMECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAaHUS C NPAKTHYCCKON JESITEITHbHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET HAy4YHbIC TOJIOKCHUS;

— JIeJIaeT BBIBOJIBI M 0000IIEHMS;

— BJIQJICET CHCTEMOM CIeNMaIN3UPOBAHHBIX TOHITHH.

«XOPOIIIO)»
«3aYTCHO»

— o0yyaronuiicss ycBOMJI TOJIBKO OCHOBHOHM NPOrpaMMHBIM MaTepual,
II0 CYHIECTBY M3JIaracT €ro, ONMpasch HAa 3HAHUSA TOJIBKO OCHOBHOM
JUTEPaATYpPhL;

— JIOIyCKAeT HeCYLIECTBEHHbIE OLUMOKU U HETOUHOCTH;

— UCHBITHIBACT 3aTPYJHEHUS B IPAKTUYECKOM IIPUMEHEHWU 3HAHWUU
HaIpaBJICHUS;

— cJ1a00 apryMEeHTHPYET HayuHbIE MTOJIOKEHNUS;

— 3aTpyaHseTcs B (OPMYIMPOBAHUN BBIBOJOB M 000OIICHHUIA;

— YaCTUYHO BJIAJIEET CUCTEMOH CIENMAIN3UPOBAHHBIX TOHITHH.

«YAOBJICTBOPUTCIIEHO»
<(Ga4YTCHO»

— o0yyvaromuiicss He YCBOMJI 3HAYUTEIbHOM 4YacTH IPOrpaMMHOIO
MaTepuana;

— JIOIYCKaeT  CYIIECTBEHHbIE  OMMOKM W  HETOYHOCTH  TIpH
paccMOTpeHHH pobsIeM B KOHKPETHOM HalpaBlIeHUH;

— MCIIBITHIBAET TPYIHOCTH B MPAKTUYECKOM PUMEHEHNHN 3HAHUM;

— HE MOXET apryMEHTHPOBATh HAYYHbIE MTOJIOKCHHS,

— He QOpMYJIHMPYET BHIBOJAOB U 000OLICHHIA.

HCYIOBJICTBOPUTCIILHO»
«HC 3a4YTCHO»

10.3. TunoBbie KOHTPOJILHBIC 33JaHUS IIM HHBIE MaTEPUAIIbI.
Bormpocs! (3agaun) nmst sKk3ameHa mpeicTaBlieHbl B Tadumie 15.

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

Ne N ( ) Kog

i epedeHb BONPOCOB (3aj1a4) I HK3aMeHa HHMKaTOpA
Cemectp Nel

1. | Ilpenen ¢pyHkuuu. Beruucnenue npeaenos. YK-1.¥.2

1. Beuucauts npegen lim g OIlIK-1.3.1

x—oo X +2x—8

Orger: 3
2. Beuncnnts npezen lim ———

K=*g &

Ortser: 8/5

3. Bemuumcnuts npenen lim ———

¥—+pg <X TaX Tz

OTtger: 3/2




4. Beraucnuts npezen lim —

x—3 2x~ —hx—3

Ortger: - 5/7

5. Bwruucauts npexgen lim "',:

w— 00 =

OTBeT: 0eCKOHEYHOCTEL

6. Boruucnouts npepen lim —;

X——a

Ortser: -3/6 =-1/2

7. Beraucouts npegen lim -

X—+ oo

OTBeT: 0€CKOHEYHOCTH

8. Borumemuts npenien lim ————

OTteer: 7/6
—Bx"+9x—4

wd .
9. Bemuucnuts npexen lim ————

H—+ 00 x-—Tx+12
OTBeT: 0€CKOHEYHOCTH

10. Borunenuts npezgen lim ———

Otser: 8/5
Kakue 13 npeacTaBieHHBIX HIKE IIPEJIETIOB MOTYT ObITh BHIYMCIIECHBI VYK-1.B.2
METOIOM JIeJIeHUs Ha OOJIBIIYIO CTENEHb NEPEMEHHbIX ?
a) lim "
x—0 X lroxy
. 2" —4n—6
b) lim ———
x—3 2x"—7x+3
. 3x’-4x—4
lim —————
C) x—oo 2X“—3x—2
. —xT+utE
d) lim T - -
x—3 <K —aXK—a
. x 3—23 z —x+2
e) lim—
o0 Ix“—Tx+2
Otsert: a), C), €)
Kakas ¢yHKIIMS Ha3bIBaeTCSl HETIPEPBIBHOM B TOUKE Xo? YK-2.3.1
OtBet: ®ynkuus f(X) Ha3pIBaeTcs HeMPepbHIBHON B TOYKeE X0, €CJIH
OHA ompee/ieHa B HEKOTOPO OKPECTHOCTH 3TOH TOYKH X0 U
lim f(x) = f(x,)
X=Xy
Yemy paBHa cyMMa KOHEYHOTO YHclia OECKOHEYHO MalbIX (PyHKINNA? YK-2.3.1
OtBer: CymMMa KOHEYHOI'0 YHCJIA 0€CKOHEYHO MAJIbIX (PyHKIMI —
3TO0 (PYHKIHSA 0€CKOHEYHO MaJIasi
Teno mBusketcs no 3akoHy S(t) = 5t° +1. Uemy paBHa ckopocTs V(t) B YK-1.3.1

MOMCHT BPEMCHHA t= 1? 3aHI/IH_II/ITC HOMCP BEPHOI'O OTBECTA.
1) 6

2) 4




3) 10

4) 15
Otgert: 4)
1) BblumciIMTE HPOM3BOAHYIO GYHKIMH ¥ = X~ + 4% VK-1.B.2
. OIIK-1.3.1

Orser: 2x + 4%In4
2) Bepno mu yrBepkacHue: «I[Ipou3BoHas CyMMBI IBYX

muddepeHpyemMbIx GyHKINI paBHA CyMMeE IPOU3BOJHBIX ATHX

dbynkumiiy. OTBET apryMEeHTHPYHTE.

OrtBer:
IMpasuaa nudpPepeHunpoBaHuss MOryT ObITH 3aNIMCAHBI:

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

2. (UC)EV(X))'=u'(X)xV'(X)

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

ulal., ¢ uTxdwlxl—uix)vix

4. () =
®opmyJia Ne4 kak pa3 u o3HauaeT, uTo «[IpousBognasi cymMmmbI 1ByX
auddepenunpyembix pyHKIMA paBHAa CyMMe NPOU3BOAHBIX 3THX
byHKumin».
1) BblumCIIMTE HPOM3BOAHYIO GYHKIMH ¥ = X~ - 4° YK-1.B.2
Otreer:v = x - 4% (2 + xin4)
2) Bepno nu yrBepkacHue: «[Ipon3BoiHas MPOU3BEICHHUS IBYX

g depeHupyeMbIX GyHKINN paBHA MPOU3BEACHUIO TPOU3BOIHBIX

TUX QyHKUUI». OTBET apryMeHTUpyiiTe.

OTBeT: yTBep:KIeHHe HEBEPHO.
IIpaBnia qpud¢epeHnnpoBanust MOryT ObITh 3aIIMCAHBI:

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

2. (U(X)xv(x))'=u"(x)xVv'(x)

3. (U(X)-v(x))'=u’(x)-v(x)+u(x)-v'(x)

ulx), s ulxlwlx)—ul(x)vix

4. ('.":.'n' :I = ..,2 |:.'|.'
®opmyJia Ne3 —310 hopMmyJia AJ1s1 BBIYMCICHUS IIPOU3BOIHOM
npousBeleHus ABYX 1u(pdepeHunpyeMbIX pyHKI M, OHA He
COOTBETCTBYET NNPHBEICHHOMY B YTBEP:KI€HHHU TEKCTY.

Haiinute popmyny ¢ ommnbOkoil. ApryMeHTHpYHUTE CBOM OTBET. YK-2.3.1

OIIK-1.B.1

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

3. (U()v(x))=u'(x)-+Vv'(x)




OTtBet: omuodka B (popmyJie Ne3. Ilo npaBuay auddepeHuupoBanus

npousBeaeHus IByX AupdepeHunpyemMbix GyHKIUI MIPOU3BOIHASA

NPOU3BeeHUs BbIYHNCAsAETCH 110 opmy.Jie:
(U(x)-v(x))"=u’(x)-v(x)+u(x)-v'(x)

[TpaBuna nuddepenmmpoBanus. [I[ponsBoaHast CI0KHON (YHKIIHUH.
3ananue 1.
1) Haiinure nmpou3BoHy0 QYHKIIUH

v =5cos(7 +8x) + V7x—8

Otser:

7 3
—40sin(7 + 8x) + n (7x—8) ¢+
2) HazoBure kakoe-1u00 uppoBoe CpeaCcTBO, IPUMEHUMOE JIJIS
pereHust JaHHou 3aaaun. OGOCHYHTE Balll BHIOOP.

OtBer: K undpoBbIiM cpeacTBaM, KOTOPbIe MOI'YT ObITh IPUMEHEHbI
JUIsl pelieHus JaHHoi 3agaum oTHocuTest Wolfram Mathematica-
nporpaMMHoe odecrieueHue, BKJIOUYawmiee 00J1b110ii Hadop
MaTeMaTH4YecKuX QYHKIHMHA B TOM YHCJIeCHCTEMY KOMIbIOTEPHOM
ajIredpbl, OPMEHTHPOBAHHYIO HA MOJATOTOBKY HHTEPAKTHBHBIX
AOKYMEHTOB € BbIYUCJIEHUSIMU U BU3YAJbHBIM CONPOBOKIEHHEM.

3agaHue 2.

1) HaiimuTe npou3BoHy0 (PyHKIIMH
y = 5cos(5+ 2x) #In(5x— 2)
Oteer: —10sin(5 + 2x) * In(5x— 2) + 5cos(5 + 2x) » >

bx—-2

2) HazoBute kakoe-nu6o uudpoBoe cpeacTBo, MPUMEHUMOE s
pereHust JaHHoM 3agaun. OOOCHYHTE Balll BHIOOP.

Otger: K ungpoBsim cpeacrBam, KOTOpbie MOIYT ObITH IPUMEHEHbI
JUIS pelleHus JaHHoi 3aaaum oTHocuTest Wolfram Mathematica-
nporpaMMHoe odecrneyeHue, BKJIKYaIiee 00/1b110ii HAOOP
MaTeMaTH4eCKUX GYHKIMHA B TOM YHCJIECHCTEMY KOMIIbIOTEPHOMH
ajare0pbl, OpUEHTUPOBAHHYIO HA MOATO0TOBKY HHTEPAKTHUBHbBIX
AOKYMEHTOB C BbIYMCJICHUAMH U BU3YAJIbHBIM CONIPOBOKICHHEM.

3ananue 3.
1) Haiimute mpou3BoIHY0 GYHKIHH
_ —6tg(7 + 4x)
" In (7Tx—4)
OrtBer:

—24 7

Tx—4

#In(7x— 4) + 6tg(7 +4x) *

S
cos” (7T+4x

(In(7x— 4))?
2) HazoBuTe kakoe-mu6o nudpoBoe CPeacTBO, TPUMEHUMOE IS
penieHus qaHHou 3agaun. OO60CHYHTE BaIlll BHIOOP.

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

Oteer: K undpoBbiM cpeacTBaM, KOTOPbIEe MOI'YT ObITH IPUMEHEHDbI
JUISl pelleHus JaHHoi 3agaun oTHocuTca Wolfram Mathematica-
nporpaMMHoe odecrneuyeHue, BKJalo4vallnee 00J1b110i HaOop
MaTeMaTu4ecKuX GyHKIUI B TOM YHCJIE€CUCTEMY KOMIIbIOTEPHOM
ajare0Opbl, OpUEHTUPOBAHHYIO HA MOATO0TOBKY HHTEPAKTUBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOKIEHUEM.

3ananue 4.

1) Haiinure nmpon3BoHy 0 HYHKIIHH
v =4/ 2 — 6sin(7 + 4x)
Otser:

1
- ¢ (—24)cos(7 + 4x)
2,/2 —6sin(7 + 4x)
2) HazoBute kakoe-n1u60 uudpoBoe cpeacTBo, MPUMEHUMOE s
pereHust gaHHou 3aaaun. OGOCHYHTE Balll BHIOOP.

OtBer: K undpoBbsiM cpeacTBam, KOTOpbie MOT'YT ObITH IPUMEHEHbI
JUIsl peleHus JaHHoi 3agaum oTHocuTest Wolfram Mathematica-
nporpaMMHoe odecrieueHue, BKJIOUYawmiee 00J1b110ii Hadop
MaTeMaTH4YecKuX QYHKIHMHA B TOM YHCJIeCHCTEMY KOMIbIOTEPHOM
ajiredpbl, OPpMEHTHPOBAHHYIO HA MOJATOTOBKY HHTEPAKTHBHBIX
AOKYMEHTOB € BbIYMCJIEHUSIMHU U BU3YAJbHBIM CONPOBOKIEHHEM.

3agaHue 5.

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

—20sin(3 +4x) +

3

(3x—4)In4
2) HazoBure kakoe-1160 1uppoBoe CpeacTBO, IPUMEHUMOE /IS
pereHust JaHHoM 3agaun. OOOCHYHTE Balll BHIOOP.

Otger: K undpoBbiM cpeacTBam, KOTOpbie MOTYT ObITh IPUMEHEHbI
JUIS pelieHus JaHHoi 3aaaum oTHocuTest Wolfram Mathematica-
nporpaMMHoe odecrneyeHue, BKJIKYaIiee 00/1b110ii HAO0P
MaTeMaTH4eCKUX GyHKIMA B TOM YHCJIe CHCTEMY KOMITbIOTEPHOM
ajare0pbl, OpUEHTUPOBAHHYIO HA MOATO0TOBKY HHTEPAKTHUBHbBIX
AOKYMEHTOB C BIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

10.

ITpoBepbTe ABIAETCSA JIM BHIPAKEHHE
1 .
- —# (—24)cos(7 + 4x)

“yl = =10 R 3

NPOU3BOIHOM QyHKIMHU v = /2 — 6s5in(7 + 4x) ? OTBET 0OOCHYIHTE.
OTBeT: BbIpa:keHHe SABJISETCS] MPOU3BOIHOM 1151 PYHKIMHU, YTOOBI
3TO 000CHOBATH MOKHO B3SITh IPOU3BOAHYIO OT

v =42 — 6sin(7 + 4x) I BLIYHCIUTH HEONpeaeIeHHbIH
HHTerpaJ
i 1
J £ (—24)cos(7 + 4x)dx
2,/2— 6sin(7 + 4x)

VK-2.3.1
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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
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

11.

3anumuTe ypaBHEHNE KacaTelbHON K rpaduKy QyHKIHH Y=X - 2
B €ro TO4Ke ¢ abciuccoit Xo= 1
OTtBer: y=3Xx-4

YK-2.3.1

12.

B KkaKoii TouKke ypaBHEeHHe KacaTeIbHOH K rpadHKy GYHKIHH Y=X° -2

uMmeeT Buja y=3X-4

OrtBet: Xo=1

3amaga MOKeT OBITh perieHa AByMs criocodbamu. O0ocHyiiTe 06a

croco0a perIeHus.

OrtBet: [lepBblii c10CO0 0OCHOBaH HA ONpedeIeHHN KacaTeIbHOH K

rpaguky GyHKIHU — ITO 001Iasi TOUKA rpaduka GyHKUUM U

NPsSIMOii, SIBJIAIONIENCS KAcaTeIbHOI, T.e. HY’)KHO PelINTh CHCTEMY
Lly=x"—12

ypaBHeHMii =34

IIpu BTOpOM crioco6e peleHusl, HEOOXOAMMO CPABHUTH 00IIee

ypaBHeHHe Kacatexbhoil v = y(x,) + ¥ () (¥ — %) my=3x-4

YK-13.1

13.

ITyctpb B TOUKE (X0, Yo) mepecekaroTcs aBe kpubbie Y=f(X) u y=g(X). Obe
¢byukuun Y=f(X) 1 y=g(X) umerot npousBogHbIe B Touke (Xo, Yo). Uemy
paBeH YroJl MeX1y KPUBBIMH?
OrtBer: Yriom ¢ mexxay kpubiMu Y=F(X) m y=0(X) B Touke (Xo, Yo)
HA3bIBAETCS YIoJI MEXKIYy KacaTeJIbHbIMU K MPSIMbIM,

g lxg ) —F (xp

NpoBeJIeHHBIMHU B TOYKe (X0, Yo0) H tg(e) = 157 (xg) g/ (x
T lxp gl

YK-1.3.2

14.

[TycTh monokeHue TOUKH MpH €€ ABMKEHUU 3a1aéTcs pyHkuuein S=S(t),
rjae t — Bpems. UeMy paBHaA CKOPOCTh TOUYKK? BrIUIIINTE HOMEP BEPHOTO
YTBEPKIACHHUS.

a) CkopocTh TOYKH paBHA NPOU3BOHOI pyHkunu S(t)

a) CKOpOCTh TOYKH paBHa BTOPOH Mpou3BoqHOM QyHKImHU S(t)

b) Ckopocts Touku paBHa auddepenmany Gyakunu S(t)

OrtBeT: a)

VK-2.3.1

15.

[Mycts pynkuus y = f(x) 3agana Ha uatepsaie (a, b). HazoBute yciosue
yobiBanust GpyHkuuu y = f(x) Ha unrepsaie (a, b).

OtBet: Ecian npousBognas pynkuuu y = f(X) orpunarenabHa ajs
BCEX X U3 HHTepBaJja (a, b), To pyHKus yobIBaeT HA 3TOM
HHTEpBAaJe.

VK-1.3.2

16.

[Tycts pynkuus y = f(x) 3agana Ha uatepsaie (a, b). HazoBure yciiosue
BBINTYKJIOCTH BBepX (pyHKImHU y = f(x) Ha uHTepBate (a, b).

OtBet: Ecin BTOpasi npousBoaHas pynkuuu y = f(x) orpunarenbHa
JJIS BCeX X U3 mHTepBaJa (a, b), To pyHKIusI BHINYKJIa BBEPX HA
3TOM HHTepBaJe.

VK-1.3.2

17.

[Tycts Gpynkuus y = f(x) 3agana Ha untepsaie (a, b). HazoBute yciosue
BOTHYTOCTH (BBINYKJIOCTH BHU3) QyHKIMK y = f(X) Ha uHTEpBaie (a, b).
OtBet: Eciin BTOpas npousBoanas pynkmun y = f(x)

VYK-1.3.2




MOJIOKUTEIbHA VIS BCEX X M3 MHTepBaJa (a, b), To pynkuus
BOTHYTA (BBINMYKJIA BHH3) HA 3TOM HHTepBaJIe.

18.

[Tycts nudpdepenuupyemas pynkuus y = f(x) 3ajana Ha UHTEpBaje

(a, b).

W3BecTHO, 4TO B TOUKE Xo HA MHTepBate (a, b) mpousBonHas pyHkuumM y
= f(x) paBHa Hy0. Kakux JTaHHBIX HE XBaTaeT, YTOOBI YTBEPXKAATh, YTO
B TOU TOYKE (DYHKIIUS UMEET MAKCUMYM?

Orser: B Toukax 3KkcTpeMyMa Ha uHTepBaJe (a, b) mpoussognan
byukuum y = f(x) paBHa HyJ110 (He00X0UMOE YCJI0BHE). ITA TOUKA
MOKeT ObITh TOYKOIl MAKCUMYyMa, MUHUMYMA WJIM Ieperuda
rpaduka ¢pyakuun. /st Toro, 4To0bl B TOUKE ObLIT MAKCHUMYM,
Npou3BoaHAs (PYHKIHMH J0’KHA MEHSITh 3HAK C IUIIOCA HA MHUHYC.

VK-2.B.2

19.

Kakas npsmas quHHS Ha3bIBa€TCS aCUMITOTOM rpaduka GyHKIIMN
y=f(x)?

Otser: [IpaMasi IMHUA M HA3BIBAETCH ACUMNTOTOH rpaduka
¢ynxuuu y=f(x), ecaiu paccrosinue d or Touku M, sexkamieil Ha I TOM
rpajuke, 10 NPSIMOIi M CTPeMHUTCS K HYJII0 IPU HEOTPAHUYEHHOM
yaaJeHMH 3TOM TOYKH N0 rpadguKy OT HAYa/1a KOOPAMHAT B
0€CKOHEYHOCTb.

YK-1.3.2

20.

BepHo JIK, 9YTO BBIPAKCHUC

1n

5
__.1|,. T ._:I'.-D A

4 37
SBnsgerca pemennem | (5x° — 2x " + v x?
[IpuBenute aBa cioco0a pemeHus.
OtBert: BbIpakeHne

5

5 2
St 2,8
4 3

x2+4+5

L b

dx ? OTBeT 0OOCHYITE.

-

. i
Tox T 5 sIBJIsIETCH pPelIeHreM

J (5x% —2x" + x.-"?jdx

JI;1s1 0TBeTa HAa 3TOT BONPOC MOKHO B3SITh HHTErpaJl
i . = 5 2 2 5
J (5x° —2x" +Jx¥)dx=—x*—=—x"+-xT+C
- = 3 5

o - (v}
it -2 +5 -3T0 onHo H3 pemennii npu C=5.

5B o4 2
T.€. —x' ——Xx
4 3

Bropoii BapuanT E)emenml: B3fITh IPOM3BOJHYIO OT
5 2
5.4 2,3
4 3

B —
dynkmun  5x° —2x7 + Vx® | 3HaunMT BRIpAKEHHE

Z =
toaz+ 5, MPOM3BO/IHASI PABHA NOAMHTETrPAJIbLHOM

5 . -
;x“ - Exg +-x7+5  SIBISETCS PelIeHHEM HHTETpaa.

YK-2.3.1

21.

1. Borluucaute HeonpeaenEHHbIN HHTETpa:

J (5:[.3 _ -2_1.: R \.I.'I-.-'L'de.-'l'

Ortser:

5 2 2 3
—xt——x -2+ C
4 3 5

2. BwrunciauThs HeonpeneaEHHBIN HHTETPAT:

VK-1.V.2
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OTtBeT:
3 3 3 L
—x3 + Ex“ —20x:4+C

5

3. BbIumucauTh HeonpeneEHHBINA HHTETpall:

—_—
i i

.?{':—\,‘.'.X' .
J[—3-— Jedx
4
OTtBeT:

3¢ 67

—x3i+—x6+0C

8 7

4. BbluncnuTh HeONpeneaEHHbIN HHTETpall:

Fad - "'."_3

X — VX ;

J ——)dx
-x-.:l

OTtBer:
5

0,5x>+0,8x *LC

5. BbruucnauTs HeonpenenEHHbIN UHTErpal:

-

J cos(4x — 7)dx
Ortser:

1
—sin(4x—7)+C
E )]

22.

MeToabl MHTETPUPOBAHUS: METO]] BHECEHUSI 10T 3HaK auddepeHimana

Y METOJ] 3aMEHBI IEPEMEHHON UHTETPUPOBAHMSL.

1. BeiOepute MeTOJl MHTETPUPOBAHUS U BBIYMCIUTE HHTETPA.
VYKaxxute Kakoi METOJ HHTETPUPOBAHUSI IPUMEHSIIN:

J“ 2xdx
Vxi+3
OTBeT:
2yx2+3+C
Mo:xeT ObITH IPUMEHEH KAK MeTO0/ BHECEHHS MO/l 3HAK

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

2. Bribepurte MeTOT MHTETPUPOBAHUS M BEIYMCIINTE HHTETPAI.
VYKkaxxute Kakoi METOJ UHTETPUPOBAHUS IPUMEHSIIIN:

x*+1
OTtBet:
2arctg(x®)+ C
Mo:xeT OBITH IPUMEHEH KAK MeTO0/ BHECEHHS MOJI 3HAK
auddepenuunaa Tak M METOJ 3aMeHbI NePeMeHHOM
HHTErPUPOBaHUS.

J’ dxdx

YK-2.B.2
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3. BeiOepure MeTO MHTETPUPOBAHUS U BBIUNCIINTE UHTETpaJl.
VYKaxxute Kakoi METOJ UHTETPUPOBAHUS IPUMEHSIIN :

J xsin(x® + 3)dx
Otser:

1 5
—Ecﬂs[x +3)+cC

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

4. BpiOepuTe METOI MHTETPUPOBAHUS U BBIUMCIUTE UHTETPAJL.
VYKakuTe Kakol METOJ HHTEIPUPOBAHUS IPUMEHSIIN:

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

5. Bribepurte MeTO MHTETPUPOBAHUS U BBIUMCIINTE UHTETpaJl.
VYKaxkute Kakoi METOJ HHTETPUPOBAHUSI IPUMEHSIIN:

[ dx
[
OTBeT:
—2In|4 — x|+ ¢

Mo:keT OBITH IPMMEHEH METO/ 3aMEHbI epeMeHHOH
HHTErPUPOBaHUS.

23.

3ananue 1.

1) BBIYHCIUTH, IPUMEHUB METO HHTETPUPOBAHUS IO YACTSIM:

J X % cosxdx

OtBer: xsinx + cosx +C
2) HazoBure kakoe-mub0 1KU(POBOE CPENCTBO, MPUMEHUMOE IS
peuieHus qaHHo 3a1adn. O60CcHyTe Ball BHIOOP.

OTser:
K uudpoBbsiM cpeacrBamM, KOTOpble MOTYT ObITh NMPUMEHEHbI JJIsI
pelieHusi AaHHOM 3agayd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe oOecneyeHue, BKJIWYaomee 00/b1I0i  HAOOP
MaTeMaTH4eCKUX (PYHKIMHA B TOM YHCJE CHCTEeMY KOMIbITEPHOH
ajreOpbl, OPUEHTHMPOBAHHYI0 Ha NOATOTOBKY MHTEPAKTUBHBIX
AOKYMEHTOB C BIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

3amanue 2.
1) Beraucnuth, MpUMEHUB METOJT MHTETPUPOBAHHUS 110 YACTSIM:
J(x +1)e*dx

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

Otreer: (x +1)e* —e* + C
2) HasoBure Kakoe-n1u00 mH(POBOE CPEACTBO, MPHUMEHUMOE IS
peureHus qanHou 3anadn. OO00CHYITE Ball BHIOOP.

OTtBet:
K mudpoBbiM cpeacTtBaM, KOTOpble MOTYT ObITh NMPUMEHEHBI IS
pelieHusi aHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe oOecrnevyeHue, BKJO4Yawilee O00JbIIOH Hadop
MaTeMaTU4ecKHX (PYHKUIHMH B TOM 4YHCJEe CHCTEMY KOMIbIOTEPHOIi
ajiredpbl, OPHEHTHPOBAHHYI0 HA TMOATOTOBKY HMHTEPAKTHBHBIX
JOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.
3ananue 3.

1) BerunuciauTh, IpUMEHUB METOJI UHTETPUPOBAHMUSI 110 YACTSIM:
J xinxdx

OtBer: 0,5x* (Inx—0,5) + C
2) HasoBure Kakoe-au00 HH(GPOBOE CPEACTBO, MPHUMEHUMOE IS
pereHust gaHHoM 3aaaun. OOOCHYWUTE Balll BHIOOP.

OTtBeT:
K mudpoBbiM cpeacTtBaM, KOTOpble MOTYT OBITH NMPUMEHEHBI IJIs
pelieHusi daHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe oOecrnevyeHue, BKJO4Yawilee O00JbIIOH Hadop
MaTeMaTH4YeckuX (YHKUIMA B TOM YHCJIECHCTEMY KOMIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYI0O HA TMOATOTOBKY HMHTEPAKTHBHBIX
AOKYMEHTOB € BbIYMCJIEHUSIMHI U BU3YAJbHBIM CONPOBOKIEHHEM.
3ananue 4.

1) BeruncnuTh, NPUMEHUB METOJ HUHTEIPUPOBAHNUS 10 YACTSM:
_'|,': * ginrdx

OtBer:—x” cosx + 2xsinx + 2Zcosx + C
2) HasoBure Kakoe-n1100 1HU(PPOBOE CPEACTBO, MPUMEHUMOE IS
penieHus qaHHou 3agaun. O60CHYyiiTe Ball BHIOOP.

OtBet:
K uudpoBbiM cpeacTBaM, KOTOPbIe MOTYT ObITh IPUMEHEHBI LISl
peulenus 1aHHoM 3aaaun otHocuTcst Wolfram Mathematica-
nporpamMMHoe odecreuyeHue, BKJIIOYammee 00J1b110il Hadop
MareMaTu4ecKux GyHKUM B TOM YHCJIe CUCTEMY KOMIIbIOTEPHOi
ajiredpbl, OPMEHTHPOBAHHYK) HA MOATOTOBKY HHTEPAKTHUBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOKIEHUEM.

24,

Samanue 1.

1) BbluuciIuTe ONPEICICHHBIN HHTETPAT:

-

J dx

0

OtBer: 2
2) HazoBute kakoe-1m00 HUppOBOE CPEACTBO, MPUMEHUMOE IS
pereHust faHHOM 3aaaun. OOOCHYWUTE Balll BHIOOP.

YK-2.¥.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

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

3amanue 2.

1) BeruucnuTe onpeaeacHHbIN HHTErpa:

1

J 2dx

0

OtBet: 2
2) HazoBute kakoe-m1u00 mudpoBoe CPeaCTBO, MPUMEHUMOE IS
peteHust naHHo# 3anaun. OOOCHYy#iTe Balll BHIOOP.

OrtBer:
K mudpoBbiM cpeacTtBaM, KOTOPble MOI'YT ObITh NPUMEHEHBI JJIsl
pelieHusi JaHHO 3amayd  orTHocuTcsa Wolfram Mathematica-
nporpaMMHoe of0ecnmedeHHe, BKJIKOYaKInee O00JbmIOH Hadop
MaTeMaTUu4ecKuX (YHKIHUIA B TOM 4HC/ie CHCTEMY KOMIbIOTEPHOM
ajareOpbl, OPUMEHTHPOBAHHYI0 HAa MOATOTOBKY MHTEPAKTUBHBIX
AOKYMEHTOB C BHIYMCJIEHUAMH U BU3YAJIbHBIM CONPOBOKIEHHEM.

3anganue 3.

1) BbluuciInTE ONPEICICHHBIA HHTETPA:

3

J xdx

-

OrBer: 9/2-4/2=5/2
2) HazoBute kakoe-mu60 mudpoBoe CpeCTBO, MPUMEHUMOE IS
pereHust gaHHOM 3aaaun. OGOCHYWUTE Balll BHIOOP.

OTser:
K mudpoBbiM cpeacrBaM, KOTOpble MOIYT ObITh NPUMEHEHBbI ISl
pelieHusi AaHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
NnporpaMMHoe o0ecnedyeHue, BKJWYawilee O00JbIIOH HaldoOp
MaTeMaTHYeCKUX (PYHKIOMH B TOM YHCJE CHCTEMY KOMIbIOTEPHOI
ajredpbl, OPUEHTHPOBAHHYI0 HA TOATOTOBKY MHTEPAKTUBHBIX
AOKYMEHTOB C BIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

3aganue 4.



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) Beruucnute onpeaeacHHbI HHTErpa:

0

J x 3 ﬂ.l.-'l.'

-1

Oter: 0-1/4=-1/4
2) Ha3zoBute kakoe-1u60 mudpoBoe CPeaCTBO, MPUMEHUMOE IS
pereHust gaHHOM 3aaa4un. OOOCHYHUTE Balll BHIOOP.

OTtBeT:
K mudpoBbIiM cpeacrBamM, KOTOpble MOI'YT ObITh HPHUMEHEHBI AJIs
peumienuss JgaHHOi 3amauym  ortHocutrca Wolfram Mathematica-
nporpaMMHoe of0ecnedeHHe, BKJIKOYawIinee 00JbmIOH Hadop
MaTeMaTu4ecKuX (GYHKIHUIA B TOM 4HcJie CHCTEMY KOMIIbIOTEPHOM
ajareOpbl, OPUMEHTHPOBAHHYI0 HA MOATOTOBKY WMHTEPAKTUBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOXKIEHUEM.

3aganue 5.

1) BbluuciInTE ONPEICICHHBIN HHTETPA:

1

[ean

-1

Oteer: e-e!
2) HazoBute kakoe-m1u00 mudpoBOe CPEACTBO, MPUMEHUMOE IS
peuieHus qaHHou 3agaun. O60CHYyMiTe Balll BEIOOP.

OtBet:
K uudpoBbiM cpeacTtBamM, KOTOPble MOTYT ObITh NMPUMEHEHBI IS
pemienust aaHHoW 3amaum  otHocutcss Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJOYawilee O00JbIIOH Hadop
MaTteMaTU4yeckuX (YHKUHMHA B TOM 4YHCJE CHCTEMY KOMIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYK) HA TMOATOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB C BIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOXKIEHUEM.

25.

1. IlpounTerpupyiite TPUroHOMETPUUECKYIO () YHKIUIO

( cosx dx

OtBer: 0,5

2. llpouHTerpupyite TPUrOHOMETPUUECKYIO (PYHKITUIO

( COSY dx

OtBer: 0O

YK-2.¥.3



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

3. IlpoumHTEerpupyiiTe TPUTOHOMETPUIECKYIO (DYHKITHIO

OTtBer:0,25
4. TIpowHTErpUpyiTE TPUTOHOMETPUIECKYIO (QYHKIIHIO

|r siny dx

OtBer: 2

5. TlpouHTErpupylTe TPUTOHOMETPHUUECKYIO (DYHKITUIO

( sinx dx

OtBer: 1

Cemectp Ne2
26. | Kakas ynkuus z = f(X; V) Ha3bIBA€TCSA HENPEPHIBHOM B TOUKE VK-1.3.2
My (x0;¥p)?
OtBer: ®ynkuust = = f(x; V] Ha3bIBAeTCs HEMPEPHIBHOM B TOYKE
M (x4 Vg ), €cIM OHA ONpe/IesieHa B 3TOM TOYKEe H HEKOTOPOii ee
OKPECTHOCTH, MeeT npenes lim f( M) W ITOT mpeaes paBeH
M—M,
3HA4YeHMI0 (PYHKINHU Z B TOUKe M
27. | Kaxas u3 hopmyn cooTBeTcTBYeT nuddepenuuany GpyHkimun y=e><? YK-2.3.1
a) dy=2e?*dx OIlIK-1.3.1
b) dy=e*dx
c) dy=2e*dx
OrBer: a)
28. | YacTHbIe IPOU3BOIHBIC YK-1.¥.2
=z  B=
1. Haiigure yacTHBIC IPOU3BOAHBIC —— M — (QYHKIMH
Bx 2y OIK-1.B.1

sin(3+8x —7y)
o 2 — x 34,7
cos(3+8x—Ty) -BIIZ—A"‘}". ]‘5‘!‘?!':3—31‘—?_1.':34\.“:_1.".

|'2—.r3_1.-'_']‘

=

OTtBeT:

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

o =z =
2. Haiinure yactHble IPOU3BOJHBIC —— U

= yHKIHIH

o




_ sin(3 + 2x — 5y)

Z

2 —x*y?
Orger: cos(3+2Zx—5y)+Z( 2—.1"}_1.' ! :Irs'liri':EI—Z.r—E_y 24.1"1}' !
I'Z—x'}}"- )
—cos(3+2x—5y) *5(2— x*y”) + sin(3 + 2x — 5y)7x*y*
(2 —x*y")?

. 8z 8=
3. Haiigure yacTHBIE TPOU3BOAHbIC e e ¢byHKINN
o

_ sin(1+4x —3y)

z —
3+ xey’
cos(1+4x—3y)+d(3 —x‘.}' N—sin(1+4x—3y) ij'}' !
Orser: > I
[3+x"y")
—cos(1+4x—3y)+*3(3+x"y")—sin(1+4x— 3y)7x"y*
(3 + 22y7)2
o 8z 8=
4. HaiiguTe yacTHbIE MPON3BOIHbBIE e byHKIIUN
sin(7 +4x —7y)
z= =
3 —x3y®
cos(T+ax—Ty 43— 9" ) sinl T rax—Ty)3x""
OrBer: 3 612
|3 —x ¥ |
—cos(7+4x—7y) *7(3—x*y®) + sin(7 + 4x— Ty)6x’y°
(3 — x3y6)2
. dz 8=
5. Haiinure yacTHble TPOU3BOIHBIE e byHKIIUU
sin(5 + 8x — 5y)
z= .
3 —x T-L:u 6
cos(54+Bx—5y)+B[3 —x'}}'b |+ sin(5+8x—5y 14.1"1}'5
OrtBer: — 1 6.2
|3—x ¥ |
—cos(5+ 8x—5y) *5(3 — x*y®) + sin(5+ 8x— 5y)6x*y°
(3 —x*y®)?
29. | Beimucatp ycioBue mpu KOTOPOM BBIPAKEHUE VK-1.B.2
P(x,y,2)dx + Q(x,y,2)dy+R(x.y,z)dz OINK-2.3.1
npecTaBisieT coooi quddepeHnnan HeKoTopoi GyHKIMHU U(X,Y,Z).
Ortser: [laHHOe BhIpaxeHue MpeacTaBJsieT co0oii nupdepenunan pynkuun
u(x,y,z), ecan: P(x,y,z) — 310 yacTHasi npou3BoaHasi pyHKIMHU U(X,Y,Z) Mo
X,
Q(X,y,2) - 370 yacTHasi mpou3BoaHasi pyHKIUH U(X,y,Z) mo y:
R(X,y,Z) 3T0 wacTHast npou3BoaHasi pyHKIMHU U(X,Y,Z) 1o Z.
30. | Kakast Touka Ha3bIBaeTCs TOUKOM Makcumyma GyHKmm Z = f(x; v)9 VK-2.3.1

Otser: Touka (x; V;) Ha3pIBaeTcs TOYKOH MAKCHMyMa GYHKIHH
z= f(x;¥) , ecM cymecTByeT Takasi J - OKPECTHOCTh TOUKH




(x5: Vy ) ¥ 1JI9 BCeX TOYEK (X; V), OTJIMYHBIX OT (X 5; Vy ), M3 O-
OKPECTHOCTH TOYKHM( X 3; V) BHIIOJIHAETCS HEPABEHCTBO:

F6iy) < £(x0:30)

31.

1. Haiitu npou3BoHYyI0 GYyHKIIUH

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

HanpasJeHuio K Touke M(2,6)

—2256

OTBeT: —
V2

2. Haiitu nmpou3BOAHYIO QYHKIUU

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

—280
OTBeT: —
Vi3

3. Haiiti mpou3BoAaHYIO QYHKINU

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

272
OTBeT: —
VAT

4. Haiit npou3BOIHYIO (HYHKIIHIO

T |

floy) = (11— 22" + 297 = x°y
HanpaplIeHUIO K Touke M (5,6)

—1520

OTtBeT: ey

B Touke K(1,1) mo

)

5. Haiitu npou3BoaHy0 QYHKIUU

fle,v) = (5+4x 1 —2v? — 2x%y*)* B rouke K(1,1) o

HampaBJeHHio K Touke M (2,3)

-380
OT1BeT: —
V5

YK-2.V.1

OIIK-1.B.1

32.

Cdhopmynupyiite HEOOX0IUMOE YCIOBUE SIKCTPEMyMa
muddepernmpyeMoii QYHKIMU ABYX TIEpeMeHHbIX Z = f(x; V),
OtBer: Ecoin B Touke N(x,;v,) nuddepenuupyemas GyHKIUs

z = f(x; v) nMeeT IKCTpeMyM, TO ee YaCTHbIE IIPOU3BOAHbIE B ITOi
Touke paBubl Hyito [, (xp;vy) = 0, f' (x;v,) = 0. 10 yeaoBue
Ha3bIBAeTCS HEO0XOAUMBIM YCJI0BHEM IKCTPeMyMa.

VYK-1.3.2

33.

Kakoe ypaBHeHue HazbiBaeTcs AudepeHnanbHbIM ypaBHEHHEM
MepBOro nopsiaka?
OtBer: /luddepeHnnanbHbIM  ypaBHEHHEM IEPBOro MOPSAKA
Ha3bIBaeTCs ypaBHEHHUe, cBs3bIBawomiee X, Y U Y'. OHO MoxkeT ObITh
3aaHO B OJAHOW U3 ¢opm:
F(x,y,y') =0,

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

VK-2.3.1

34.

B kakom cinyuae pynxiust y=¢(X,C) (wiu D(x, y, C) = 0), sBuseTcs
o0mmM perreHreM AudGepeHInaIbLHOro YpaBHEHUS IEPBOTo mopsaka’?
OtBer: O0mUM pemieHueM (00IIUM MHTETPAJIOM)

YK-2.3.1




auddepeHINATBHOIO yPAaBHEHUS MIEPBOI0 MOPSAIKA HA3bIBAaeTCS
dyukmus y=¢(X,C) (nau ®(x, y, C) = 0), koTopas
a) sAIBJIsieTCs pelieHneM YPaBHeHUs NpH Jiooom gomyctumom C;
0) 11000€e pemieHNe MOKeT OBITH MOJIYYeHO U3 Heé IPH HEKOTOPOM
3HaYeHUH NocTositHHOM C.

35.

SBnsiercst i GyHKIWMA - + ¥ — 2x = € 06IIUM peleHneM
nuddepeHmanbHOro ypapHeHus X+yvy' = 1?

OtBer: [IndpepeHnupys yKasaHHYIO HesIBHO 3a1aHHYI0 (PYHKIMIO
x* + y* — 2x = C, momyuaem paBenctBo:2x + 2yy' — 2 = 0, To ecTh
x+yy' =1

Na, pynkuus x* + y* — 2x = C ABJAAETCS OOIIMM pelleHHeM
AU(pPepeHInaTBLHOI0 YPABHEHUS.

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

36.

Hatigure obmue pemenns quddepeHInaIbHbIX YPaBHESHHH,
MpEeCTaBICHHBIX HIbKe. HazoBuTe Kakoe-1mbo 1udpoBoe CpeicTBo,
KOTOPOE MOKET OBITh IPUMEHEHO ISl pEIICHUS TAaHHOW 3a]1a4H.
1
'

1. y ==

OtBer: y =In|x| + C

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

2. y' =2
) .

OrBer: Yy =5In|x| + €

Onuum u3 nH@POBHIX CPEICTB, KOTOPbIE MOTYT ObITH PUMEHEHbI

JJIS pelleHus JaHHOM 32124, OTHOCHTCS

Wolfram M_athematica

1
!

Loy ==
3__ 3

OtBer: y = % In|lx| +C

OnHum u3 undpoBbIX CPeaCTB, KOTOPbIe MOI'YT ObITH IPUMEHEHBI
JUISI pellleHUs1 TaHHOM 3224, OTHOCUTCSI

Wolfram Mathematica
7

Oreer: y =7 In|x| + €

OnHum u3 undpoBbIX CPeaCcTB, KOTOPbIe MOI'YT ObITH IPHUMEHEHbI
JJIA pelIeHus lIaHHOﬁ 3adavuv, OTHOCHUTCH

Wolfram Mathematica

Oreer: ¥y =3 In|x| + €

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

Wolfram Mathematica

YK-2.¥.3
OIIK-1.B.1




6. y' =2
o x
OtBer: ¥ =9In|x| + C
OL[HI/IM n3 III/I(])DOBLIX CpeacTB, KOTOPbIC MOFyT 6I>IT]> l'lpI/IMeHeHBI
JUIs1 peleHusl JaHHOM 3a1a4M, OTHOCHTCS
Wolfram Mathematica
1. =2
o x
OrBer: y =12In|x| + C
OL[HI/IM 3 III/I(])DOBLIX CpeacTB, KOTOPbIC MOFyT 6I>IT]> l'lpI/IMeHeHBI
JUIs1 pelieHusl JaHHOM 3a1a4M, OTHOCHTCS
Wolfram Mathematica
2. y'=2
o x
OrBer: ¥y =31In|x| + C
OI{HI/IM nu3 III/I(])])OBBIX CpeacTB, KOTOPbIC MOFyT ﬁbITb HpHMeHeHLI
JUISl pelleHusl JAHHOM 3a1a4y, OTHOCHTCS
Wolfram Mathematica
3 'L:r" = E
S x
OrBer: y =17In|x| + C
OnHum u3 nndpoBbIX CpeacTB, KOTOPbIe MOIYT ObITH IPUMEHEHBbI
AJI pelICHUuA }IaHHOﬁ 3aJa4M, OTHOCHUTCH
Wolfram Mathematica
r_ 27

4, yv' =

X

OrBer: Yy =27In|x| + C

OI{HI/IM nu3 III/I(])pOBbIX Cpe)ICTB, KOTOpble MOFyT 6bITb l'lpl/IMeHeHl)I
AJIA pemelmﬂ IlaHHOﬁ 3adavuu, OTHOCHUTCH
Wolfram Mathematica.

37.

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

5

B |~

OrBer: ¥y =3 In|x| + 2

YK-2.3.1
YK-2.V.1
YK-2.¥V.3




OrBer: y =9In|x| + 2
7. v'=2
a
OtBer: ¥y = 12In|x| + 2
8. y' =2
£

OtBer: ¥y =31In|x| + 2
9. y' =2

OrBer: ¥y =17In|x| + 2
27

OrBer: ¥y =27 In|x| + 2

38.

Beinummte HOMep Mo KOTOPBIM PACIION0KEH PSI, sl KOTOPOTO HE
BBITIOJIHACTCA HeO6XOI[HMBII>i IIPHU3HAK CXO,I[I/IMOCTI/I?
e RE43
1) 2imes
) Z L L
foe] L
2) ZH: Ln2ia
- o
oo a7
3) Z“: 1 Int-2

e NT43
4 Xt

n¥+1

Otser: 3)

VK-1.3.1

39.

Kaxkue npu3HaKy UCCIIEI0BaHMs HA CXOIUMOCTh IIPUMEHSIOT IS
YHCJIOBBIX PAAOB C IMOJIOKUTCIIBHBIMUA yJIeHaMu?
a) mpu3Hak /lanamoepa

b) npasmio JlonuTans
c) merox Kpamepa
d) nmpusnak Komm.

Ortser: a), d)

YK-2.3.1

40.

Ecam psn cxonutes, TO 9TO MOKHO CKa3aTh 00 00IIeM WiIeHE 3TOTO
psana?

Otser: Ecam psig cxogurcs, TO ero 001uMii YieH 1, CTPEeMUTCH K
HYJII0, T.e. [im 1, = 0. 9To yTBep:KAeHue Ha3bIBaeTCs

71 —+oa
HEe00XO0AUMBbIM NPHU3HAKOM CXOJAMMOCTH psaa. B yacTtHocTH, ecin
001IMii YJIeH 1, He CTPEMHTCS K HYJII0, TO Psii PACXOAUTCS.

YK-2.3.1
OIIK-1.V.1

41.

Ecam oGmuit uieH psaa it,, He CTPEMUTCS K HYIIO, 9TO MOXKHO
YTBEPKJIaTh O CXOJUMOCTH psia?

Otser: Ecam psig cxogurcs, TO ero 001uMii YieH 1, CTPEeMUTCH K
HYJI0, T.e. [im 1 = 0. 3T0 yTBep:KAeHHe Ha3bIBAeTCs

1 —+0a
HEe00XO0IUMBIM NPHU3HAKOM CXOJAMMOCTH psaa. B yacTtHocTH, ecin
001IMii YJIeH 1i,, He CTPEMHTCS K HYJII0, TO Psii PACXOIUTCS.

VK-2.V.1




42.

OOmuit uneH psga i, CTPEMUTCS K HYJIO. JJOCTaTOYHO JIK 3TOTO JUIs
TOTO, YTOOBI YTBEPKAaTh, UTO TAHHBIN PSAI CXOAUTCS?

OtBet: Eciin psix cX0QUuTCs1, TO €ro 001U YIeH 1, CTPeMHUTCH K
HYJI0, T.e. [im 1, = 0. 9T0 yTBep:KAeHHe HA3bIBAeTCH

71 —*oa
He00XO0UMBbIM MPU3HAKOM CXOIMMOCTH Psi/ia, HO OHO He SABJIsSIeTCS
AOCTATOYHBIM JIJIf1 TOT0, YTOOBI YTBEPKIAATh, 4TO psia cxoaurcs. T.e.
PSIT MOKET OBITh KaK CXOIAIIMMCSH, TAK U PACXOASIIIIUMCS.

YK-1.B.2

43.

o 5n”

n=13,2_5
HccnenoBaTh TaHHBIN s HA CXOAMMOCTh. BriOepuTe MeTo
HUCCICI0OBAaHUA U3 CIIMCKA:

a) HHTerpanbHbIi IPU3HAK CXOAMMOCTH

b) Heo6xoauMpblii MPU3HAK CXOAMMOCTH
c) Ilpusnak Kommu
d) Tlpusnak /lanamGepa

OtBet: P pacxoaurcsi, He BHIMOJTHSAETCS HEOOXOAUMBbIii
npusHak — b)

VYK-1.B.2

44,

- (1n—
1. HCCHGI{OB&TB CXOOUMOCTDB psaaa Ef:l —
=

(G

ra | o

(5 I )

OTBeT: cxoauTcs

- [
2. HccnenoBaTb CXOMUMOCTD psifia 25— -

OTBeT: cxoauTcH

- (In—-3)2
3. Wccnenosarh CXOMMMOCTD PAfia 2w | ——
" =]

(=

OTBeT: cxoauTcH

- [4n
4. VccnemnoBaTh CXOIUMOCTD PAAA 20— 1
o LT

OTBer: pacxoaurcs

o [In+3 4"
5. HccremoBaTh CXOAMMOCTD Psiia 20— l—""__
n=1 110"

=il

OTBeT: cXoauTCcH

YK-1.¥.2
YK-2.V.1
OIIK-1.V.1

45.

1) HccnenoBath CXOQUMOCTD PAAA 2.

(ln—-5
-

L5 W]

=1 (Em+

OTtBeTt: cxoaurcst
2) Kakoii npusnak Bel ucnonb3oBainu. O00CHY#TE CBOI BBIOOD.

. n 2
Otger: npuMenum npusHak Jlanamoepa. [ = lim L = ; o TK

fi—roa O

2\3<1, 1o psa cxoaurcs. [IpuzHak cpaBHenns u npusHak Komm ne
MO3BOJISIT OTBETHTh HA BONPOC 3aJaHHS.

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




46.

- [4n
1) HccnenoBarh CXOAMMOCTD PAfA 2oe ) ————
o I_ e

OtBet: pacxoauTtcsi
2) Kakoii npusnak Bel ucrnonp3oBain. O00CHYiTE CBOI BBIOOP.

Orser: npumenum npusnak Koum. [ = T/a, =4 , 1.K.4>1, T0 paijy

CX0aUTCH. HeﬁﬁXOHHMLIﬁ NPU3HAK, IPU3HAKHU CPABHCHUA U

YK-2.3.1
OIIK-1.Y.2

47.

JamamOepa He M03BOJISIIOT OTBETUTH HA BONPOC 3a1aHUS.

(In+3)4"

1) HccnenoBath CXOQUMOCTb PAAA 2.

=1 (1n+4)5

4501

OTBeT: cxoauTco
2) HazoBute kakoe-1n00 nuppoBOe CPEACTBO, MPUMEHUMOE IS
peureHus qanHou 3agadn. OO0CHYITe Balll BEIOOP.

OTtBeT:
K mudpoBbiM cpeacTtBaM, KOTOpble MOTYT OBITH NMPUMEHEHBI IJIs
pelieHusi JaHHOM 3agayd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe oOecrnedyeHue, BKJIO4Yawilee O00JbIIOH Hadop
MaTeMaTH4YeckuX (YHKUHHA B TOM 4YHCJIe CHCTEMY KOMIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYI0 HA TOATOTOBKY HHTEPAKTHBHbBIX
AOKYMEHTOB € BbIYMCJIEHUSIMHU U BU3YaJbHBIM CONPOBOKIEHHEM.

VK-2.V.3
YK-1.¥.2
VK-2.V.1

48.

[TycTh 1aH 3HaKO4YEpENYOUIUNCS PAJL E:f: yu,.. Ecmu psn,
COCTaBIICHHBIN M3 a0COIIOTHBIX BEIMYHH |Un|, CXOAUTCS, TO YTO MOXKHO
CKa3aTh 0 3HaKo4epexyronemcs psne? BoeibepuTe BepHBIN OTBET.

a) Psgcxomutes

b) Psn pacxomurcs

C) Psa cxomurcst abOCOTIOTHO

OrtBeT: C)

YK-2.3.1

49,

Ecnmn abconroTHbIE BETMYUHBI YWICHOB 3HAKOYEPETYIOIIEToCs psiaa
2-, U, YOBIBAIOT U OOIIMIA YIeH PsAa CTPEMUTCS K HYJIIO, TO UTO
MO>KHO CKa3aTh O cX0IuMocTH psia? Boibepure BepHBIil OTBET.

a) Psx cxomures

b) Psix pacxomutcs
C) Psa cxomurcs abCOTOTHO

OrtBer: a)

VK-2.3.1
OIIK-1.V¥.1

50.

CrerneHHbBIC PAABIL. I/IHTepBaﬂ " pagnycC CXOAUMOCTH.

1. Haiftu 061aCcTh CXOIUMOCTH Psifia

Orger: (—1;1)

2. Haiitu pagmyc cXoamMocTu psijaa

VK-1.V.2
YK-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

oo

Z[Ex)” =14+ 2x+4x+ 4+ 2" 4 -
n=0
OtBer: R=0,5
3. Haiitu paamyc cCXOAMMOCTH psija

Z[Sx)” =1+5x+25x%+ -+ 5% + -
=0

OtBer: R=0,2

4. HaiiTu paguyc cXoaUMOCTH psaja

(—1)"(3x)" — 3x [3:(]: (—1)"(3x)"
n+1 B 2 3 n+1

1
OTBer: R = 3

5. O61acTBIO CXOJAMMOCTH Psiaa

oa

Z Clx—a)"=C+C(x—a)+Clx—a)* ++C (x—a) ..
n=i0
SBnsiercst unTepBai (2; 4). Haiiqure ero paanyc cXoauMOCTH.
OtBet: R=1
51. | CreneHHOM psfl =g &, % "CXOAUTCA B TOUKE Xo.YTO MOXKHO VK-1.3.2
yTBEPKIaTh 00 a0COIOTHON CXOJUMOCTH 3TOTO PsiJia B KAXKIOW U3
TOUYeK X, TAKHUX, uTo|x| < |x|?
Ortger: Ecan crenennoii pag 2. -, a,x " cXoquTcs B TOUKe X0, TO, OH
a0COJIIOTHO CXOIUTCS B KAXKI0H ToUKe X, IS KOTOpoii |x| < [x,].
JTO yTBepsK/JAeHHe Ha3bIBaeTCsl TeopeMoi AdeJs.
52. YK-1.¥.2
1. PasnoxuTh MHOTOUNEH f(x) = —x* —10x* —30x —31 ppsax | OMK-1.V.1
Teiinopa B OKpeCTHOCTH TOUKU ¥ = —2
OTser:

flx)=—-3—-2(x+2)—4(x+2)*— (x+2)°
2. Paznoxuts MHOTOWIEH f(*) = —x* —2x° + 5x — 1 B pan
Teilopa B OKpeCTHOCTH TOUKH * = 1

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

3. Pa3noxkuth MHOTOWIEH [ (x) = —2x° + 14x- —25x + 12 B
psn Teitopa B OKpECTHOCTH TOUKH X = 2

OTtBerT:
flx)=24+7(x—2)+2(x—2)*—2(x—2)3

4. Pas3noxuth MHoOrounen f(x) = —2x"—2x"+7x +13 ppan
Telinopa B OKpeCTHOCTH TOUKH ¥ = —1




OTtBer:
f(x)=6+5(x+1)+4(x+1)*—2(x+1)3

5. Paznoxuts MHOTOWIEH f(x) = —2x° —7x° —x +9 Bpsn
Teilsopa B OKPECTHOCTH TOUKH ¥ = —2
OTtBer:
flx)=—-1+3(x+2)+5(x+2)*—2(x+2)?

Bompocsr (3agaun) s 3aueta / mud . 3auera npeacraBieHsl B Tabmuie 16.
Ta6mmma 16 — Boripocs! (3amaun) mis 3aueta / qudd. 3auera

Kon

No i/t Ilepeuens Bompocos (3amay) s 3auera / nudd. 3auera
p p (3ana4) A andd WHJIMKaToOpa

Y4eOHbIM MJIAHOM HE IPEJYCMOTPEHO

[lepeuenr TeM nns KypCOBOTO IMPOEKTHUPOBAHUS/BHIONHEHUS KypCOBOW pabOThI
MpeICTaBJICHBI B Ta0mwuie 17.
Tabnuna 17 — Ilepeyern TeM U1 KypcOBOTO MPOEKTUPOBAHNS/BBITIOJIIHEHUS! KYPCOBOM paboThI

No 11/ [IpumepHBIi TepeyeHp TeM I KypPCOBOTO IPOSKTHPOBAHUS/BBITIOIHEHHS
} KypCOBOH paboThI

Y4eOHBIM IIIaHOM HE MPEAYCMOTPEHO

Bompocer st mpoBeneHUsST TPOMEXKYTOYHOW aTTECTAlliM B BHJIE TECTUPOBAHHS
npeJcTaBiIeHbl B Tabnuie 18.

Tabnuua 18 — IIpumepHbIii epeueHb BOIIPOCOB JJIsl TECTOB

Ne
Kon

o/ [TpuMepHBIii epedeHb BOIPOCOB I TECTOB UH/IMKATO

pa

i

TunoBoi BapuaHT TECTOB
1 cemectp
1. | Boruucnure 1) 1 YK-1.3.2
npeen 2) 3 YK-2.V.1
. 3x% 4 2x — ¥3) 1,5
Fe ey ) I
OTtBet: 3)

2. | Touko# 1) 6 YK-1.Y.2
paspbiBa 2) 2 OIIK-
byHKIIHH 3) 1 1.V.2
v xr—3 4) 4
l (_:(:—3],!'31_:( OTtBer: 3)

SIBJISIETCSI TOYKA

3. | IlpousBoaHast 1) 2x-4%In4 VK-2.V.1
GyHKIUM 2) 2x-47H
y=x"-4" 3) x-4%(2+ x)
paBHa 4) x-4%(2 + xln4)

Otsert: 4)




4. | A6cumcca 1) 8 VK-1.V.2
IKCTpEeMyMa 2) 05
byHKIIHH 3) 1
y=8—x"+x |4) -05
paBHa OrtBer: 2)

5. | Beramcnure 1) ———+ VK-1.V.2
MHTErpa aretgx OIlK-

- dx 2) In|arctgx| +C 1V2
1
J (1+x2)arctgl?) — arctgle | ¢
1
4) arctgx v
Otgert: 1)

6. | Boiunciure 1) 0,5 (3-8x)05(-8) VK-2.V.1
MIPOU3BOHYIO 2) 0,5 (3-8x)°5 (8) VK-1.¥.2
byHKIIUN
y=(3-8x)%° 3) 0,8 (3-8x)°° (-8)

4) 0,5 (3-8x)°8 (-8)
Otger: 1)

7. | Beruncnure 1) y =251 YK-2.V.1
NPOM3BOAHYIO | 2) v =& OIIK-
BTOPOTO 3) y=5e™ 1 1.Y.2
nopsaKa 4) 25
(bYHKH_HH OTtBet: 3)

y =51

8. | O6paTHoI 1) y=x° VK-2.3.1
byHKIHEH 1Mo 2) y= =
OTHOIIIEHHIO K ;
byHKIIIHN 3) ¥ = 1]}.'1’

v = e 4 y=e
: Otser: 3)
SIBIISIETCSI
byHKIIHS

9. | IlepBas 1) cxopocTh N3MeHeHHs] PYHKIIMH YK-2.3.1
IPOM3BOTHAS 2) wHampaieHue QyHKIUU
byHKIIUN 3) mnpupaimieHue GyHKIHH
II0Ka3bIBACT. 4) npUpaleHne apryMeHTa (yHKIUN

Otger: 1)
10.| Auddepenunman | 1) oTHOIIEHUIO MpUpaIIeHust QYHKIUH K MPUPAIICHHIO YK-2.3.1
(GyHKIIMY paBeH aprymMeHTa
2) TPOW3BEICHUIO MPHUPALICHUS (PYHKIIMU HA TIPHPAICHNAE
apryMeHTa
3) mpou3BeIeHUI0 MPOM3BOIHON HA MPHPAIIEHHE
aprymeHra
4) mpupamieHuIo apryMmenTa
OTtBer: 3)

11.| Beruucnure 1) 1 YK-1.V.2
YHCII0 TOYEK 2) 2 YK-2.V.1
paspbiBa 3) 3
byHKIIHH 4) 0




. x* + 2| Orser: 3)
Y G a)
12.| Beruncanre 1) 0 YK-1.3.1
npezaen 2) 9
i sin3x 3) 3
e xZ 4) 1
OTtBer: 2)
13.| YpaBuenue 1) y=2x+4 YK-2.3.1
KacareJlbHOU K | 2) v =4x + 3
rpaduky 3) y=2x—5
$yHKIMH 4) y=3x—4
y=x"—2 Otser: 4)
B €r0 TOYKE C
a0cuuccon
Xo= 1 nmeer BUL
14.| Beruncianre 1) 0 YK-1.Y.2
3HAYCHHE 2) -1
IIPOM3BOIHOM 3) 3
BTOPOI0 4) -4
nopsiiKa Otsert: 4)
byHKITUN
v =sin2x + 4x
B TOYKE ¥ = ;
T1epBOOOPA3HEIX + 1 °
byHKIHH 2) 3xsin3x + _cos3x +C
f(x) = —xcos(3 ©3) 3xsindx — %6053}{' +C
MMeeT Bul 4) 3xsin3x + 9cos3x + C
Otser: 1) -
16.| Beruncaure 1) VK-2.V.1
UHTErpaj
[ dx
J xinx 2)
3)
4)
2)
OtBer: 3)
17.| Eciu x 1) [F-E VK-2.V.1
OIpe/IeIEHHOMY e
MHTErpany 2) 6 [TEE
Bk 1 t+1

J dx
— 80—
1 WX T




HPUMEHHUTE 3) v|“f L
IIOACTAaHOBKY s
I=tE,TOOH 4) GIHZLdﬂe
IpUMET BUJL 1 4t
OTtBert: 4)
18.| Teno mBuxercs | 1) 6 VK-2.3.1
0 3aKOHY 2) 4
S(t)=5t3+1, 3) 10
Torga ckopocts | 4) 15
B MOMEHT OTtBert: 4)
Bpemenu t=1
paBHa
19.| Ykaxute 1) Xu sinx YK-2.3.1
byHKIMH, 2) X utg2x
KOTOpbIE 3) Xwu COS2X
SIBJISTFOTCSI 4) Xwusin2x
SKkBUBaJIEHTHH | OTBeT: 1)
MU 1ipu x* —+ 0
20.| Kakoe u3 Hike | 1) oTHOmIEeHHE pupanieHns GYyHKIUN K TPUPALICHUIO YK-2.3.1
NIEPEYHCIICHHBIX | apryMeHTa
IIPEIIOKEHU N 2) oTHOLIEHUSI (PYHKLIMHU K IPUPAILIEHUIO apryMeHTa
orpenenser 3) oTHOUICHHUE TIpeiesa QYHKIMHA K apryMEHTY
MIPOM3BOTHYIO 4) mpenes OTHONIEHHSI IPUPAaLIeHUsT PYHKIMHU K
byHKIIMU NPHUPALIEHUI0O APTYMEHTA
(xorma Otget: 4)
npupalieHue
apryMeHTa
CTpeMHTCS K
HYIII0)?
2 cemecTp
1. | IMonHei 1) 2x*ydx + 3x7y3dy VK-1.V.2
nuddepenuan 2) 3x*yidx+ 2x*ydy
GyHKIIN 3) 3x’ydx + 2x*ydy
z = x3y? 4) 2x*y*dx + 3xydy
PaBEH OTtgert: 2)
2. | Ykaxute 1) 7, L_ VK-2.V.1
CXO/ISATITHIACS o1
YUCIIOBOU Psif 2) Xy nl
3) Timi =
4) 7
na
OTtger: 2)
3. | Ykaxure 1) E:zl% (x —2)" VK-2.3.1

CTENIEHHOM psIz,
JUIsL KOTOPOTO
unrepsai (0;2)
ABJIACTCA
HUHTEPBAIIOM
CXOJIUMOCTH.

2) T n(x—2
3) T - (x—1)"




4. | Vkaxure 1) 6 YK-1.Y.2
YaCTHYIO 2) 6xy
MPOU3BOIHYIO 3) 6x
no v gynkuun | 4) 3x°
JBYX OtBet: 4)

NIEPEMEHHBIX
z = 3x%y

5. | Eciu V- 310 1) 2 YK-2.3.1
Ky0 co 2) 4 OIIK-
CTOPOHOM 3) 8 1.V.1
JUTUHBI 2 4) 16
enuHunbl, Toraa | OrBer: 3)

UHTErpai
{15, av
paBeH

6. | HeoOxoqumblii 1) I7, 3_‘? VK-1.3.1
MPU3HAK wor
CXOJIMMOCTH HE 2) Xy= 2
BBITIOJHEH IS 3) v, L
psana 3 ;i‘ :2

4 I,
OtBet: 3)

7. | Paccunraiite 1) Zcos(5x+ 2y) VK-2.3.1
YaCTHYIO 2) —2Zsin(5x+ 2y) OIIK-
MIPOU3BOIHYIO 3) cos(5x+ 2y) 1.3.1
2= 4) (5x + 2)cos(5x + 2y)

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

8. | Beruncnure 1) 0 YK-1.3.2
HOBTOPHBIN 2) 1
UHTErpaj 3) 05
[ dy [V dx 4) 0,1

OTtBer: 3)

9. | Haiigure 1) [4,0) YK-2.V.1
o0nacThb 2) (-3,0)
CXOAMMOCTH 3) (-2,0)
P R

e Otger: 1)

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

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




IPOU3BOJHYIO

dz

ay

byHKIUA

z = sin(5x + 2y

3) cos(5x+ 2y)
4) (5x + 2)cos(5x + 2y)

Oteer: 1)

12.| Jlana (byHnKuI/Iﬂ 1) 1+ 3x— ;Xf VK-1.V.2
flx) =e™, 2) 1+ 3x+9x°
TOT/1a TIEPBHIC 3) 1— 3x+ 9x°
TpH (OTJIUYHBIC 3 .
OT HYJIs) WICHA 4) 1+3x+ 2
pasnoKeHus
aroit pynkiuu | OTBeT: 4)
B pan Teitopa
B OKPECTHOCTH
TOYKH ¥, = 0
UMCIOT BU/T
13.| [ToBTOpHBII 1) 0 YK-1.3.2
UHTErpal 2) 1 YK-1.V.2
3) 05
vlﬂf dx [ dy [Trd) -1
paBen Otger: 2)
14.| HeoOxomuMEbIi 1) T= n’+3 VK-2.3.1
IpH3HAK o “a? 7
CXOJIUMOCTH HE 2) EJ =1,85.4
BBITIOJIHEH IS 3) T=,- E .
psna e
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
enuuuipl, Toraa | Oreer: 1)
UHTErpal
fif, av
paBeH
16.| Beruncnure 1) 0,2 YK-1.3.2
MOBTOPHBIN 2) 0,3 OIIK-
MHTETpa 3) 0,25 1.3.1
[dx [[Zdy |4 05
! Ortser: 3) 0,25
17.| Haiigure 1) [0, 4) YK-2.V.1
o0nacThb 2) (0,3)
CXOAMMOCTH 3) (0,2)
I Y
e OrtBeT: 1)
18.| Beruucnure 1)4,5 YK-1.3.1
WUHTETpal 2) 0,75




~l n2

J de xydy
0 1

3) 4
4) 2
OTtBer: 2)

19.

YacTtHas
MIPOU3BOIHAS
1o * (yHKIHUU
ABYX
MePEMEHHBIX
z = 3x%y

1)6

2) bxy

3) 6x

4) 6x + 3x°
Otger: 2)

YK-2.3.1

20.

3HaueHue
(GYHKIIUM TBYX
MIEPEMEHHBIX
7z=3x-2y+16 B
Touke A(1,2)
paBHO

1) 15
2) 20
3) -15
4) -20
Otger: 1)

VK-2.V.1

21.

VYxaxwure Tan audQepeHnnanbHOT0 ypaBHEHHS
(2x+1)yv'+v==x:
OTBeTHI:
1) VYpaBHeHue ¢ pa3IesIFOIMMUCS TIEPEMEHHBIMU
2) JluHeiiHOe ypaBHEHHE
3) VYpaBuenwue bepuyiu
4) YpaBHeHHE B MOJTHBIX AU PepeHInanax

Otger: 2)

VK-2.3.1

22.

Vkaxute obriee perienue auddepeHnanTbHOTo
ypasuenns (2x + 1)dy + y*dx = 0:
1) v=2In[2x+ 1|+ C
2) v=In|2x +C|
z
3) ¥v= In|Z2x+1]+C
4) v = 3In|x|

OTtBet: 3)

VK-2.3.1
OIIK-
1.V.1

23.

VYxkaxute yacTHoOe peieHue nuddepeHuanbHOro
YpaBHEHHUS
}?’ +2y=4, YIOBJIETBOPSIOIICC HAYAIBHOMY YCIIOBUIO
¥(0) =5:

1) y=4e ¥ +5

2) yv=4—x

3) y=3e 2" +2

4) y=2e""F 42

OTtBet: 3)

VK-2.3.1

24,

Cpenu nepeunciieHHbIX TuddepeHIMaIbHbIX YpaBHEHUN
YKQKUTE YpaBHEHHE C Pa3ICISIONIMHCS IEPEMEHHBIMH:
1) (x*+y*+2x)dx +2xydy =10
2) (x*+y*)dx +2xydy =0
3) (xy* +x)dx+(F*y—y)dy=0

YK-2.3.1
OIIK-
1.V.1




4) (x*+y)dx —xdy =0

OtBet: 3)

Cucrema OLICHHUBAHUA TCCTOBBIX SaHaHHﬁZ

1 tun) 3amanue KOMOMHHMPOBAHHOTO THIA C BBIOOPOM OJHOTO BEPHOTO OTBETAa M3 YETHIPEX
NPEUIOKEHHBIX U 00OCHOBaHMEM BhIOOpA CUMTAETCS] BEPHBIM, €CJIM MPABHIIBHO yKa3aHa Iudpa
U TpUBEIEHBl KOHKPETHBIE AapryMEHTHI, HCIIOJb3yeMble Npu BbliOope orBera. [lomHoe
COBITaACHUEC C BEPHBIM OTBCTOM OLCHHUBACTCA 1 6aJIJIOM, HeBepHBII\/JI OTBCT HUJIK €r0 OTCYTCTBHUC —
0 6amnos.

2 Tun) 3agaHue KOMOMHHMPOBAHHOTO THIA C BBIOOPOM HECKOJIBKMX BAapHAHTOB OTBETA W3
MPEIJIOKEHHBIX U Pa3BEPHYTHIM OOOCHOBAHHMEM BHIOOpA CUHMTAETCS BEPHBIM, €CIH MPABUIHHO
yKa3aHbl HUGPHl U TPUBEICHB KOHKPETHBIC apryMEHTHI, UCIIOJIb3YEMbIE IIPU BBIOOPE OTBETOB.
[TostHOE coBmazieHue ¢ BEPHBIM OTBETOM OlLlIEHHBaeTcs 1 Oamiom, eciiy JAONMYyIIEHbl OIUMOKU WU
OTBeT 0TCyTCTBYET — 0 OaoB.

3 TI/IH) 321[[8,HH€ 3aKpBITOI'O0 THUIIa HAa YCTAHOBJICHHEC COOTBCTCTBHUA CUHUTACTCA BCPHBIM, C€CJIIA
YCTaHOBJIEHBI BCE COOTBETCTBUS (IIO3MLIMH K3 OJHOTO CTOJOLA BEPHO COIOCTABICHBI C
MO3ULIMSIMU Apyroro ctojiona). [lomHoe coBnazeHue ¢ BEpHBIM OTBETOM OIleHUBaeTcs 1 OamioM,
HEBEPHBII OTBET WK ero oTcyTcTBUE — () OayuioB

4 Tun) 3amaHue 3aKpBHITOTO TUIA HA YCTAHOBJICHHUE IOCJEIOBATEIBHOCTH CUMTACTCS BEPHBIM,
€CIIM TIpaBHJIBHO yKazaHa BCs IocjenoBaTenbHOCTh nudp. [lonaHoe coBmageHue ¢ BEpHBIM
OTBETOM OlleHUBaeTcs | Gayiom, eciiy JOMyIIeHbI OIMOKHU WM OTBET OTCYTCTBYET — () Gayuios.

5 tun) 3amaHue OTKPHITOTO THUIA C PAa3BEPHYTHIM OTBETOM CUUTAETCS BEPHBIM, €CIH OTBET
COBMAZAET C OSTAIOHHBIM 10 COACPXKAHUIO M ToyHOTe. llpaBWIbHBIA OTBET 3a 3ajaHue
OlLiICHUBaeTCs B 3 Oasuia, eclii JOMyIeHa O/1Ha OUIMOKA \ HETOYHOCTD \ OTBET NMPABUIIBHBIM, HO HE
HOJHBIN - 1 6ast, ecnu gomyineHo Oosiee 1 ommOKK \ OTBET HENPAaBUIIBHBIN \ OTBET OTCYTCTBYET
— 0 6amoB.

[lepeueHb TeM KOHTPOJBHBIX PabOT MO IUCHUIUIMHE OOY4YarolUXCsl 3a09HON (OPMBI
oOydeHus1, IpecTaBieHbl B Tabmuie 19.

Tabmuna 19 — IlepedeHb KOHTPOIBHBIX padOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Metoauueckue  Marepuaibl,  ONpPEACIAIONIME  HPOLENyphl  OLIEHUBAHHA
MHAMKATOPOB, XapaKTEpU3YIOLUX dTanbl (OPMUPOBAHMUS KOMIETEHLUH, COJIEpKarcsi B
JOKAJIBHBIX HOpMaTuBHbIX akTax [YAIIL, pernameHTHpyOIIMX NOPSAAOK M MPOLEAYPY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJISL YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTalli 00y4aromuxcs
I'VAIL

11. Meroauveckue yKazaHus i1 00y4JarOmUXCsl IO OCBOSHUIO TUCIIUTLIMHBI

11.1. Meroauueckue ykasaHMs A OOy4aromUXcs 10 OCBOEHHIO JIEKIIMOHHOTO
MaTrepuana.

OcHOBHOE Ha3HAaY€HUE JIEKIIMOHHOTO MaTepuajia — JOTHYECKH CTPOMHOE, CHUCTEMHOE,
rIyOOKOE W SICHOE€ H3JIOKeHHE ydeOHOro marepuana. HasHaueHwe cCOBpEeMEHHOUN JEKIMH B
paMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOTYYUTH BCIO MH(OPMAIMIO 1O TeMEe, a B OCBOCHUU
byHIaMEHTAIBHBIX MPOOJIEM JUCHUIUIMHBI, METOJOB HAYYHOTO II03HAHHWsA, HOBEHIIMX
JTOCTHKEHUI HAaydyHOW MBICTH. B yueOHOM mporiecce JICKIHS BBITIONHSET METOI0JIOTHYECKYIO,
OpraHU3aIMOHHYI0 ¥ MHGOPMAIMOHHYI0 (YHKIUU. JIEKIHsI pacKpbiBaeT MOHATUMHBIN armmapaT




KOHKPETHOW o0yacTH 3HaHuUs, €€ MpoOJieMbl, AaeT IEeIbHOE MPEACTaBICHUE O AUCIHILIMHE,
NIOKa3bIBAET B3aMMOCBS3b C IPYTUMHU JAUCHUILINHAMU.

IInaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYarONIMMHKCS JEKIIMOHHOIO MaTepuaa;

— T[IOJIyY€HHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3AHHBIX 3HaHUH, YpPOBEHb
KOTOPBIX OIPEIEIISIETCS LEIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHOU TEME;

— TOJIyY€HHE OIbITa TBOPYECKOI pabOThl COBMECTHO C IPENOJaBaTEIEM;

— pa3BuTHE NIPOPECCHOHATBHO-IENOBBIX  KauyecTB, JIIOOBM K IpeAMETYy H
CaMOCTOSITEJIbHOTO TBOPYECKOT0 MBIIUIECHUS.

— TOsBJIEHHE HEOOXOAMMOT0 HHTEpEeca, HEOOXOAUMOTO Il CAMOCTOSTEIbHON pabOThI;

— TIOJy4YyeHHE 3HAHUNH O COBPEMEHHOM YpPOBHE Da3BUTUS HAayKM U TEXHUKU U O
IPOTHO3€E UX pa3BUTH Ha OJIIKaHIINE TOIBI;

— HayuyuTbCs METOJMYECKH oOpabaTbiBaTh MaTepuasl (BbIACIATH TJIABHBIE MBICIU U
IOJIOKEHUS, NPUXOAUTh K KOHKPETHBIM BBIBOAAM, IIOBTOPATH MX B  Pa3JIMYHBIX
(bopMyIupoBKax);

— MOJIyu€HHE TOYHOI'O IOHUMaHUs BCEX HEOOXOAUMBIX TEPMUHOB U NOHATH.

JlexuvOHHBI MaTepuanm MOXKET CONPOBOXKAATbCA  JEMOHCTpalUMed CIajioB U
UCIOJIb30BAaHUEM DPA3aTOYHOI0 MaTepualla IpU HPOBEIEHUM KOPOTKHX JTUCKYCCHH 00
O0COOEHHOCTSIX IPUMEHEHUSI OT/IEIbHBIX TEMATHUK 110 IUCLHUIUIMHE.

CrpyKTypa Ipe1ocTaBiaeHUs JEKIIHOHHOTO MaTepuana:

— Omnpenenenns MaTeMaTUYECKUX TEPMUHOB.
DopMyIMpPOBKA TEOPEMBI.
Jloka3aTesnbCcTBO TEOPEMBI.
Nnnroctpupyromuye npumMepsl.

11.2. Meroauueckue yka3aHus JUIsl OOydaroIUXcs 0 IPOXOXKICHHUIO MPAKTHUECKUX
3aHATHI

[IpakTHyeckoe 3aHATHE SBISETCS OAHOM M3 OCHOBHBIX (DOPM OpraHu3alMMu y4eOHOro
Ipolecca, 3aKJII0Yaroasicsl B BHIIOJHEHUN 00yUYaOIIMMUCS 01 pyKOBOJCTBOM MPEIO1aBaTENs
KOMILJIEKCa YYEOHBIX 3aJJaHUH C LEeNbI0 YCBOEHHMsS HAyYHO-TEOPETHUYECKUX OCHOB Yy4eOHOU
JUCLUIUIMHBL, TPUOOPETEHUsI YMEHUN U HaBBIKOB, OIbITA TBOPUECKOM JESITEIbHOCTH.

Lesbt0 MPaKTUYECKOTO 3aHATHUS I 00yYarolerocs sBseTcs NPUBUTHE 00yUYaroIUMCs
YMEHMH U HaBBIKOB MPAKTUYECKOM IEATEIBHOCTH 110 U3y4aeMOU JTUCIUIUINHE.

[Tnanupyemble pe3yabTaThl IPH OCBOEHUH 00YUYaIOIIMMCS MPAKTUYECKUX 3aHATHI:

— 3aKperuleHue, yriayOJeHue, pacllMpeHHe M JAeTalu3alus 3HAHUW TNpU peleHUuU
KOHKPETHBIX 3a/1a4;

— pa3BUTHE T[I03HABAaTEJbHBIX CIOCOOHOCTEH, CaMOCTOSTENbHOCTH  MBIIUICHUS,
TBOPUYECKOIN aKTUBHOCTH;

— OBJIQJICHHE HOBBIMH METOJaMH M METOJUKaMU H3Y4YEeHHUS KOHKPETHOH yueOHOI
JUCLUIINHBL,

— BBIpabOTKAa CIOCOOHOCTH JIOTMYECKOTO OCMBICIEHMSI TOJYyYEHHBIX 3HAHUU JUIsS
BBITIOJTHCHHS 3aTaHHI;

— CBs3aHHBIE C MOJy4Y€HHEM HOBOM MH(OpMAIK MyTEM CaMOCTOSITEIbHO BHIOPAHHBIX
o0ecreyeHre palMoHAIbHOTO COUeTaHUs KOJIJIEKTUBHOMN U MHIMBUAYAIbHON (hOpM 00ydeHusl.

Q@YHKINN MPAKTUYECKUX 3aHATUM:

— TIO3HaBaTeJIbHAs;

— Ppa3BUBaroLIas;

—  BOCIIUTATENbHAs.

[To xapakTepy BBINOJHSAEMBIX OOYUYaAIOIIMMCS 33JaHUN IO TNPAKTHUYECKUM 3aHATUSAM
MOpa3eIAIoTCA Ha:

— O3HaKOMMTEIbHBIE, IPOBOAUMBIE C LEIbI0 3aKpEIUIEHUS W KOHKpPETH3aluu
M3Y4YEHHOTO TEOPETUYECKOTO MATEPHAIIa;



— aHaJIUTUYECKHE, CTABSIIME CBOCH IIEIIbIO MOJIyYeHHE HOBOM MH(OPMAIIUK Ha OCHOBE
(opManTn30BaHHBIX METO/I0B;

— TBOPYECKHE, TOAXOM0B K PELICHUIO 3a1a4.

@OopMBI OpraHu3alyy MPAKTUYECKUX 3aHATUN:

- B UHTepakTUBHOH (QopMe (pelieHHe CHUTYallMOHHBIX 3aJad, 3aHATUS 110
MOJIEJIMPOBAHUIO PEATBHBIX YCIOBUMN, TPYIIIOBBIE IUCKYCCUH);

- B HE MHTEPAKTUBHOH (opme (BBINOJIHEHHE YIPAXXKHEHUMH, PELIeHHEe THUIOBBIX 3ajad,
pellieHNe CUTYAl[MOHHBIX 33]1a4 U JAPYTOE).

TpeOGoBaHus K TPOBEICHUIO TPAKTUYCCKUX 3aHITUM

[IpakTuueckre 3aHATHS HAUMHAIOTCA C 3aldCH B OKypHal IMpernojaBaTesis
MPHUCYTCTBYIOIIUX CTYACHTOB. 3aTe€M OOBSIBISICTCS TeMa MPAKTHUSCKUX 3aHATHH.

[IpenogaBaTens yMTaeT yCIOBHE 3aJaydl M MpeajaraeT CTyIEHTaM CaMOCTOSTEIbHO
pEelINTh 3a/1a4dy, UCIOJB3Ysl 3HAHUS, MOJydECHHBIC CTYICHTOM Ha JieKnud. CTYIeHT, KOTOPBIN
MEPBBIM pelIni 3a7ady, BbI3BIBAETCS K JOCKE. B ciydae eciu CTyOeHT HpPaBHIBHO PEIIHI
3a/aqy, OH moyrydaer 5 6ayuioB. Eciu cTymeHT pemiaer 3ajady ¢ MOMOIIBIO MPErmoaaBaTelis, TO
nonyyaer 4 Oamna. 3aTeM, B KOHIIE CEMECTpPa, OILIEHKH CTYACHTOB (BKJIIOYAs OIEHKY
MOCENIAeMOCTH) TepeBOIATCS B OOHychl (kadectBo) or O g0 5 OamroB. DT OOHYCHI
n00aBISAIOTCS K 0011l cymme 0aioB B paMKaxX MOAYJIbHO-PEUTHHTOBON CHCTEMBI.

CrynmeHTaM BBITAeTCs JOMAITHEE 3aJaHWe B BHJE 3a7ad, KOTOPhIE OHHU CIAIOT B
YCTaHOBJICHHBIE CPOKHU.

11.3. Mertoauueckue ykazaHus JUIsl OOYYaAIOIIMXCS MO MPOXO0XKICHUIO CAMOCTOSITEIHHOMN
paboTsl

B Xo/1e BBITIOJIHEHUSI CaMOCTOSITEIbHON PabOThl, 00YYAIOUIHIICS BBIOJIHICT PabOTy IO
3aJaHAI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HermocpeICTBEHHOTO
y4acTusl.

st oOydvaronuxcst 1Mo 3a04HOM ¢Gopme OOydeHHs, CaMOCTOATENbHAass padoTa MOXKET
BKIIIOUATh B ce0s1 KOHTPOIBHYIO paboTy.

B mporiecce BBITTOIHEHUST CaMOCTOSITEIBLHOM paboOThI, y 00ydaromerocss (popMUpPYETCs
1enecoo0pasHoe IIAHUPOBaHKUE PaboUero BpeMeHH, KOTOPOE MO3BOJIET UM Pa3BUBATh YMEHHUS
N HABBIKM B YCBOCHHMU W CHCTCMATHU3AllUH HpI/IO6p€TaeMI)IX 3HaHI/II>’I, oOecrieunBaeT BBICOKHI
YPOBEHb YCIEBAEMOCTH B TMEPUOJ OOY4YEeHHs, TOMOraeT TOJYYUTh HABHIKUM TOBBIIICHUS
MpoeCCHOHAIBHOTO YPOBHSI.

MetoauyeckumMi ~ MaTepuaiaMH,  HAMpaBJSIONIMMH  CaMOCTOSITENbHYIO — paboTy
00yJaronuxcst BISIOTCS:

—  y4eOHO-METOAMYECKH MaTepHan Mo AUCIHUILTHUHE;

11.4. Metoauueckie yKazaHusl JUIsl OOy4aroHmMXcs IO TPOXOKIEHUIO TEKYIIEro
KOHTPOJI YCIIEBAEMOCTH.

Texkymuii KOHTPOJb YCHEBAEMOCTH NPEIyCMaTpPUBAaET KOHTPOJIb KayecTBa 3HAHUU
00yYaroImuxcsi, OCyIIECTBISIEMOIO B TEUEHUE CEMecTpa C ILIeJbI0 OLEHMBAHUS XO0Jla OCBOEHUS
JTUCIUTUIAHBI.

B Teuenue cemectpa B cucteme IucTaHuMoHHoro oOyuenus ['YAII B ¢dopme
TECTUPOBAaHUSI TPOBOJATCS [JBE IMPOBEPOUHbIE pPa0OTHI 1O PEIIeHHUI0 3aJady M OJUH
TEOPETUYECKHUI OIpoc (IEpedeHb BOIMPOCOB JUIsl TECTOB pa3MellleH B «baHke BoOIpocoB» B
cucteMe AucTaHUUMOHHOro oOyuyeHuss ['YAII), Ha mnpakTUYECKUX 3aHATHUAX MPOBOIATCSA
POBEPOUYHBIE PabOTHI MO pazjiesiaM Kypca B MHUCbMEHHOU (opMe, pacCUMTaHHbIE KaK Ha I1eJoe
3aHATHE, TAK U HA €T0 YaCTh.

Pe3ynpTaThl TEKyIIEro KOHTPOJS YCIIEBAEMOCTH OyIyT YUUTHIBATHCS MPH MPOBEIACHUU
IIPOMEKYTOUHON aTTecTaluu (IIPU UCIOIb30BAHNU OATBHO-PEHTHHIOBOM CHCTEMBbI OLICHUBAHUS,



KaXIbIi BHJ KOHTPOJS OIEHMBAETCS B Oalax, W3 KOTOPBIX (DOPMHUPYETCS HTOTOBBIN
pe3ynbTarT).

11.5. Meroauueckue yka3zaHus Uil 00y4arolUXcs MO MPOXO0XKIAECHUIO MPOMEXYTOUYHOM
aTTeCTalUN.

IIpomexxyrounass  arrecranuss  oOyyaroIMXCs — IpeAycMaTpuBaeT  OLCHMBAHUE
IPOMEXYTOUYHBIX U OKOHYATEIbHBIX PE3yIbTaTOB O0YyUYEHHS 0 TUCHUIUIMHE. JK3aMeH — Gopma
OLIEHKU 3HaHHM, MOJYyYEHHBIX 00Yy4arolUMCs B IPOLECCEe N3YYEHUS BCeM NUCLMIUIMHBI WIH €
YaCTH, HAaBBIKOB CaMOCTOSTEIBHOW paboOThl, CHOCOOHOCTH NPUMEHSTh HMX Ui PpEIICHUsS
IIPAKTUYECKUX 3a1ad. DK3aMEH, KaK IIPABUJIO, IPOBOAUTCS B IIEPUOJ SK3aMEHALMOHHON CECCUU
U 3aBEpILIACTCS aTTECTAMOHHOM OLEHKOW «OTIMYHO», «XOPOLIO», «YyIOBIECTBOPUTEILHOY,
«HEYAOBIETBOPUTEIILHOY.



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




