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AHHOTaUs

HNucrunmaa «Marematuka. MareMaTHYecKHil aHaiu3» BXOJIUT B 00pa3oBaTEIbHYIO
pOrpaMMy BBICIIETO 00pa30oBaHUsS — MPOrpamMMy OakajaBpuara MO HAMPABICHHUIO MOATOTOBKU
11.03.01 «PapnorexHuka» HampaBIECHHOCTH «PaguoTEeXHUYECKHE CHUCTEMBbl PAIMOJOKAIIUU U
panuoHaBuranumy. JucruminHa peaausyercs kadenpoi «Nely.

JlucrunmHa HareneHa Ha opMUpOBaHUE y BBITYCKHUKA CIACAYIOMNUX KOMITCTCHITHI:

YK-1 «CriocobeH ocymecTBIsATh MOUCK, KPUTHUECKUH aHAINU3 U CHHTE3 WH(pOpMAINY,
MIPUMEHATh CUCTEMHBIN TTOAXO/ JIJISl PEIICHUSI TOCTABJICHHBIX 33129

VYK-2 «CrnocobeH ompenensars Kpyr 3ajad B paMKaxX MOCTaBJICHHOW I M BHIOUPATh
ONTUMAJIBHBIE CIIOCOOBI MX PEIICHUS, UCXOAS W3 JCUCTBYIOIIMX MPABOBBIX HOPM, UMEIOIINUXCS
PECYPCOB U OTPAHUYECHUI

OIIK-1 «CnocoGeH HCTob30BaTh MOJOKECHHSI, 3aKOHBI M1 METObI €CTECTBEHHBIX HAYK H
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.

[IpenogaBanue AUCHUILIMHBI MPEAYCMATPUBACT CICAYIOIIHE (OPMBI OpPraHU3AHUN
yueOHOro Mpolecca: JEKINH, IPAKTUYECKUE 3aHITUS, CAMOCTOsTeNIbHAs paboTa 00y4aroIerocs.

[IporpamMmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONINE BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAS aTTecTanus B (hopMe IK3aMeHa.

OO0mas TpyI0eMKOCTh OCBOSHUS JHUCUIHUILIMHBI COCTABISCT 8 3a4eTHBIX enuHull, 288
YacoB.

S3bIK 00yUYeHUs IO TUCIUILTUHE KPYCCKHM »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
— (opmupoBaHUEe y CTYJACHTOB MOHUMAHHS POJIU MAaTEMAaTUKHA B COBPEMEHHOM
MUpE, HayKe M MPAKTHICCKON JICATSILHOCTH B M30paHHOW CICIMATbHOCTH;
— (opmupoBaHUE y CTYACHTOB CIIOCOOHOCTH M HABBIKOB (POPMYITUPOBATEH U PEIIATh
npodeccuoHabHBIC 3a/J1auyd C HCIOJb30BAaHUEM amraparta MaTeMaTHYECKOTO

aHaJIn3a.

1.2. JlucumninHa BXOIUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTEIbHON MPOTPaMMBI
BhIcIIeTo oOpasoBanus (naiee — OIT BO).
1.3. TlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0yUEHHS 110 AUCIUILINHE, COOTHECEHHBIX C

IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbprare m3ydeHus: JUCHUIUIMHBI OOy4YaroOIIMICS JODKEH 001alaTh CIAeAYIOIUMHI
KOMIIETEHIIMSIMU WIIM UX 4acTAMU. KOMIIETEeHIIMM U MHIMKATOPBl UX JTOCTUKEHUS NIPUBEACHBI B

tabaune 1.
Ta6ymma 1 — [lepeyeHb KOMITETCHIIMA W MHAUKATOPOB UX JTOCTHIKCHUS
Kon u
Kareropus (rpymmna) Kox n HauMeHOBaHUE MHIMKATOPA
HalMEHOBaHUE
KOMIIETEHIIUU JIOCTUKEHUS] KOMIIETEHIIUU
KOMIETEHIIUH
VK-1 Cnocoben
OCYIIECTBIISATh
HOZ]/II(I:IK VK-1.3.2 3HaTh METOIUKU CUCTEMHOI'O
’ . M0/IX0J1a JIJISl PELIEHUS OCTaBICHHbIX 3a/1a4
KPUTUYECKUI .
VK-1.V.2 ymeTb OCyIIECTBIATh KPUTUYECKUI
aHaJIu3 U CUHTE3 o
YHuBepcaibHble HH(OpMaLH aHaJIN3 ¥ CUHTE3 WH(OpMAINH, TIOTYIEHHON
KOMIIETEeHIIUH P ’ U3 Pa3HbIX UICTOUYHUKOB, ISl PELICHUS
HIPUMEHSTh
. IIOCTaBJIEHHBIX 3aja4
CUCTEMHBIN TOJIXO/]
VK-1.B.2 Bi1ageTs HaBBIKAMH CUCTEMHOIO
JUIs peLIeHus
MO/IX0J1a /ISl PELIEHUS OCTaBICHHbIX 3a/1a4
MIOCTaBJIEHHBIX
3aja4
VK-2.3.1 3HaTh BUJIBI pECYPCOB U
VYK-2 Cnocoben OTpaHUYEHUS AJIS PELIEHUS MOCTaBICHHbIX
ONpEENATh KpyT 3aja4
3a/1a4 B pamMKax VYK-2.V.1 ymeTs NpoBOIUTE aHAJIN3
ITOCTaBJICHHOMN MOCTaBJIEHHON LIeH U (POPMYJINPOBATH
LIeJIM ¥ BBIOUpATh 3aJ]au, KOTOpbIe HEOOXOUMO PELIUTh JJIS €€
ONTUMAJIbHBIE JIOCTHKEHUS
YHuBepcanbHbIC
crocoObl ux VK-2.V.3 ymeTb BbIABUTATh aJIbTEPHATUBHBIC
KOMIIETEHIIUU

pelIeHus, UCXOas
U3 IEUCTBYIOIINX
IIPaBOBBIX HOPM,
UMEIOIINXCSA
pPECYpCOB U
OTpaHUYECHUN

BapHaHThI IEUCTBUH C 1IETIBI0 BEIOOpA
ONTUMAJIBHBIX CIIOCOOOB peIIeHus 33134, B
TOM YHCJIE C TOMOIIbIO IIU(PPOBBIX CPENICTB
VYK-2.B.2 B1ageTh HaBbIKaMH BbIOOpa
ONTUMAJILHOTO CcIIoco0a penIeHus 3a/1a4 C
Y4E€TOM MMEIOIINXCS YCIOBUH, PECYPCOB U
OrpaHUYEHUN

O6menpodeccrnoHanpHbIE
KOMIIETSHIINH

OIIK-1 Cnocoben
HCIIOJIb30BaTh
MTOJIOXKECHUS,
3aKOHBI U METO/IbI
€CTECTBEHHBIX HAyK
¥ MaTeMaTUKU IS
pelieHus 3aaaq
WHKEHEPHOU

OIIK-1.3.1 3HaTh pyHAaMEHTATbHBIE 3aKOHbI
MIPUPOJIBI U OCHOBHBIE (PU3UYECKUE U
MaTEMaTHYECKHUE 3aKOHBI

OIIK-1.¥.1 ymeTb npuMeHsTh pu3nYecKue
3aKOHBI M1 MaTeMaTH4YE€CKHE METOIbI [T
pelIeHus 3a1a4 TEOPETUIECKOro U
IIPUKJIAHOTO XapaKTepa

OIIK-1.B.1 BrageTs HaBBIKAMH




JACATCIIbHOCTH HCITOJIF30BaHUS 3HAHUM (1)I/I?>I/IKI/I n
MAaTCMaTUKU JJId pCHICHUA 3a1a4d
PIH)KeHepHOfI JACATCIIBHOCTHU

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:
«Marematuka. Teopus BEpOATHOCTEN U MaTEMaTUYECKast CTATUCTUKAY.

3. OO0BEM H TPYJOEMKOCTh JUCIUILTAHBI
JlanHbie 00 00mIEeM O0BbeMe JUCHUILIMHBI, TPYJOEMKOCTH OT/ACIBHBIX BHUJOB Y4COHOMH
paboThI 1O TUCIUILIMHE (M paclpeieieHue 3TOH TPYAOEMKOCTH 110 CEMeCTpaMm) IpeACTaBICHbI B
Tadymue 2.

Tabmuna 2 — O0beM U TPYAOEMKOCTh JUCIUILITUHBI

. TpymoeMKoCTb 1o cemecTpam
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. 32 16 16
B TOM YHCIIC:
nekiuu (JI), (dac) 16 8 8
npakTuueckue/ceMunapckue 3ausatus (113), 16 8 8
(dac)
nabopaTtopHbie paboTs (JIP), (uac)
KypcoBoii nmpoekT (padota) (KII, KP), (gac)
9K3aMeH, (Jac) 18 9 9
Camocmoamenvnan paboma, Bcero (4ac) 238 119 119
Buo npomesxicymounoit ammecmayuu’ 3ader, JK3.
mudd. 3auer, sk3amer (3auer, dudd. 3au, ?;G" OK3.
k3. **) 1

*k
[IpuMeuaHue:  kaHAMAATCKHI SK3aMEH

4. ConepxaHue JUCITUTUTIHBI
4.1. PacnpeneneHue TPyJIOEMKOCTH JUCIUILTHHBI MO pa3jesiaM U BUAAM 3aHITHIA.
Paznensl, TeMBI TUCIUTIIMHBI U MX TPYJAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCIUILIUHBL, UX TPYAOEMKOCTh

Paznesbl, TeMbl TUCIMITITUHBI Jlexunn | 113 (C3)) - JIP KT CPC
’ (dac) (dac) (uac) (dac) (uac)
Cemectp 1
Pasnen 1. Teopus npeaenos 2 2 40
Paznen 2. luddepeHinanbHoe HCUUCICHUE 2 2 40
Pazgen 3. UnTerpansHoe ucuucieHue 4 2 39
HUroro B cemectpe: 8 6 119
Cemectp 2

40

Paznen 4. OyHKIINN HECKOIBKUX TIEPEMEHHBIX ‘ 4 ’

N




Paznen 5. JuddepeHnnanbHbie ypaBHEHUS 2 2 40
Paznen 6. Psaant 2 4 39
Hroro B cemecTtpe: 8 10 119

Hroro 16 16 0 0 238

[IpakTuyeckas TOArOTOBKA 3aKIIOYAETCS B  HEMOCPEJICTBEHHOM  BBINOJIHEHUH
OoOy4JaloIMMHUCS  OMNpENeJeHHbIX  TPYAOBBIX  (YHKUIMH,  CBSI3aHHBIX ¢ Oyayulei
npodeCCHOHATIBHOMN 1S TETbHOCTBIO.

4.2. CopnepskaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHITHH.
Copep:xanue pa3elioB U TeM JICKIIMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIC 4.

Tabmuua 4 — Copeprkanue pas3aesioB U TEM JIEKIIMOHHOTO IUKJIA

Howmep pa3znena Haseanue u conepxanue pa3/iesioB U TEM JICKIIMOHHBIX 3aHATHI

Tema 1.1. OcHOBHBIE 351eMeHTapHble QYHKIMU. YUCIOBbIE MHOKECTBA.
Tema 1.2. Ilpeaen pyHKINHU IPH HEOTPAHUICHHOM POCTE apTyMEHTA.
1 TeopeMsl 0 pezenax.

Tema 1.3. Ilpenen ¢ynkuun B Touke. HempepbsBHOCTH. 3ameuaTeIbHBIC
npezaensl (2 yaca)

Tema 2.1. Onpenenenue npousBoanou. Ee reomerpuueckuii u
MeXaHUUYeCKUU cMbIci. Tabnuia mpou3BOJHBIX, YacTh 1.

Tewma 2.2. IlpaBuna nquddepennmpoBanus. [TponsBogHas CIIOKHON
(GyHKIUY, POU3BOIHAS 00paTHOH GyHKIMHU. Tadimia mponu3BOIHBIX,
4acTh 2 .

Tema 2.3. IIpou3BoiHbIE BBICIIMX MOPSAAKOB. Teopembl O
g depeHInpyeMbIX QyHKIUSAX.
Tema 2.4. IIpasuno Jlonuransa. dopmyia Teitnopa.

Tema 2.5. luddepennman dpynkuuu nepsoro nopsaka. Juddepenimanst
BBICIIMX MOPSAKOB.
Tema 2.6. UccnenoBanue GyHKIMN C TOMOIIBIO TPOU3BOAHBIX (2 yaca)

Tewma 3.1. IlepBoo6pa3znas. Heonpenenennsrit uaterpan. CoicTaa
HEONpeIeNIEHHOTo nHTerpasa (2 yaca)

Tewma 3.2. Tabnuna unTerpanoB. MeTo/ 3aHECEHHS TI0]T 3HAK
mudepennnana. MeTo1 3aMeHbl IEPEMEHHON UHTETPUPOBAHUS

Tema 3.3. IHTerpupoBanue no yactsaM. MIHTerpupoBaHue paroHaIbHbIX
BBIPAKCHUM.
Tema 3.4. InTerpupoBaHue TPUrOHOMETPUUECKUX BBIPAKEHHI

Tema 3.5. Onpenenennsblil uuTerpan. OnpeneiacHue U CBOICTBA.

Tema 3.6. MaTerpan ¢ nepeMeHHbIM BEpXHUM Tipeaenom. opmyna
Hrrotona- Jleiibnuna

Tema 3.7. HecoGcTBEHHBIE HHTETPAJIBI

Tewma 3.8. IIpunoxxenus: onpeaeaeHHOro HHTerpaia (2 yaca)

Tema 4.1 @yHKIMA HECKOIBKUX NEpEMEHHBIX. OCHOBHBIE ITOHSTHS.
4 HenpepsIBHOCTS.

Tewma 4.2. luddepennmpoBanue GyHKIIUA HECKOJIBKUX MTEPEMEHHBIX.




(2 gaca)

(Yactusie npousBoaubie. uddepennuan. [IponzBoanas cnoxHon
¢ynkuuu. YactHble MPOU3BOHBIE BHICIIUX MOpsakoB. @opmyna Teitnopa)

Tema 4.3. MccnenoBanne (yHKIIMN HECKOJIBKUX NEPEMEHHBIX.

Tewma 5.1. luddepennuanbabie ypaBHEHUS MTepBOT0 Mopsiaka. OCHOBHBIC
nousaTHs. [{uddepeHnnanbabie ypaBHEHUS C pa3IeISTFOIIMMHUCS
nepemeHHbIMU. OHOpOAHbIE MU depeHIaTbHbIe YpaBHEHUS [IEPBOTO
nopsiika (2 yaca).

Tewma 5.2. JIuneitasie quddepeHnnanbHble YypaBHSHHSI IIEPBOTO MOPSIKA.
VYpasuenue bepaymnu. AuddepeHnmanbapie ypaBHEHHS BHICITUX
MOPSAJIKOB, JOMYCKAIOIINE MOHIKEHUE OPSAKa.

Tewma 5.3. JIuneitapie ogHOpOAHBIE AU depeHITnaTbHbIC YPAaBHEHUS C
MOCTOSIHHBIMU KO3 uninentamu. JIuneitHbie HEOJHOPOIHBIE
muddepeHnranbHbpIe ypaBHEHUS BBICIIMX MOPSIAKOB (2 yaca).

Tema 6.1. Hucnossie psasl. OCHOBHbIE onpeeneHus. Psbl ¢
M0JIOKUTENbHBIMU wieHamMu. [Ipu3naku [lanambepa n Komm

npusHak Komu.

Tema 6.2. Heooxoaumbiii npusHak. [Ipuznaku cpaBHeHus. MIHTerpaabHbIi

Tema 6.3. 3HakonepeMeHHbIE psbl. AOCONIOTHASI U YCIOBHAS CXOJAUMOCTH
CBoiicTBa aOCOIIOTHO cXoasamuxcs psaaoB. [Ipusnak Jleiiouuna (2 gaca)

Tema 6.4. dynkunoHanbHble psaasl. O6macTh cxoauMocT. PaBHOMepHas
cxoauMocTh. CterneHHble psiibl. MHTEpBas cXxoauMocTu

Tema 6.5. CBoiicTBa CXOAAIIMXCS CTENIEHHBIX PSAJIOB

Tema 6.6. Psiawl Telinopa u Makiiopena

Tema 6.7. Psg @ypbe nepuoaunueckoit GyHKIUM (2 daca)

Tema 6.8. Psg @ypbe 4yeTHON U HEUETHOU (HYHKIIUU

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS

Temel MPaKTUYCCKUX 3aHATHH U UX TPYAOCMKOCTb TPHUBCACHLI B Ta6J'II/ILIe 5.

Tabmuna 5 — [IpakTuueckue 3aHATHS U UX TPYJOEMKOCTh

W3 maux
Ne
Tpynoem | mpakTuue
Ne Templ mpakTH4YEeCKUX @OpMBI IPAKTUYECKUX N paszaena
N N -KOCTb, CKOI
/1 3aHITUH 3aHITUH JACITAII-
(uac) MOJTOTOB
JIMHEI
KM, (4ac)
Cemectp 1
IIpeneinsr
panroHaNIbHBIX
1 | BelpaxkeHuii Ha Pemenue 3amau 1 1
OCCKOHEYHOCTH U B
TOYKE.
OKBHUBaJICHTHEIC
2 0ECKOHEUHO MalIbI€. Pemenne 3amau 1 1
Yucno e.
IIpousBoaHbIe.
3 p Pemenne 3amau 1 2

IIpaBuia




nuddepeHIpoBaHms

[IpounsBoHas ca0XHOU
byHKIUA

Pentenue 3anau

Tabauuynoe
UHTETPUPOBAHHE

Pentenue 3anau

Bnecenue nox 3Hak
nuddepennmana

Pemenune 3anau

3aMeHa IEpEMEHHOM.
WuTterpupoBanue mo
JaCTsIM

Pentenue 3anau

NurterpupoBanue
panMoHaIbHBIX

byHKIMHA

Pemenune 3anau

2 ceMecTp

YacTHbIe IPOU3BOIHBIE

Pemenue 3amau

10

YacTHbie IIPOHU3BOJHBIC
BBICHIUX IMOPAIKOB

Pemenue 3agau

11

OkerpeMyM (QyHKIUH
HECKOJIbKUX
HEepPEMEHHBIX

Pemenue 3agau

12

Pemenue
nuddepeHIaTbHBIX
YpaBHEHUH MIEPBOTO
nopsika. Oomue u
YACTHBIC PEIICHUSI.
Astonomunie 1Y, 1Y ¢
pa3/ieNeHHBIMU U C
pa3aeNaomUMUCS
MePEMEHHBIMH.
Pemenne ofHOPOIHBIX
Y nepBoro nopsiaka u
Y xoTopble MOKHO
MIPUBECTH K
OJIHOPOJIHBIM

Pemenue 3agau

13

JIuneitnbie
muddepeHIanbHbIe
YpaBHEHUS TIEPBOTO
nopsiaka. YpaBHEHUs
bepnymn
Huddepennnansabie
YPaBHEHUS B TTOJITHBIX
muddepeHmanax.
WNHTerpupyromuii
MHO>KUTEb.

Pemenue 3agau

14

Huddepennmanpapie
YpaBHEHUS BBICIIIUX
TIOPSITTKOB,
JIOTyCKarolue
MTOHIDKEHUE TTOPSIKa
JIuneitnbie
HEOHOPO/IHBIC
muddepeHIanbHbIe

Pemenue 3amau




YpaBHEHHS C
MOCTOSTHHBIMH
kod(purmenTamu

Pane1 c
MOJIOKUTEIHbHBIMU
wieHamu. [Ipusnaku
Hanamb6epa u Komm

15 Pemenwue 3amaq 1 6
3HaKOIEepEMEHHbIE
psanel. HeoOxoaumbrii
MPHU3HAK U TPU3HAKT
CPaBHEHHS.
CrenieHHbIe psabl Psiasl
16 | Teiinopa u MaxkiopeHa. Pemenue 3amau 2 6
Psaper Oypee.
Bcero: 16
4.4. JlabopatopHble 3aHATUS
Tembl 1aG0OpaTOPHBIX 3aHATUHN U UX TPYIOEMKOCTh IPUBEACHBI B Ta0HIIE .
Tabnuna 6 — JIabopaTopHbI€ 3aHSATHS U UX TPYJIO0EMKOCTb
N3 Hux Ne
Ne HanmenoBanue 1abopaTopHBIX padboT TpynoeMKOCTS, | MPAKTHHECKOH | pasiena
/11 (gac) MOJATOTOBKH, | JUCITHII
(dac) JINHBI

Y4eOHBIM MJIaHOM HE MPEAYyCMOTPEHO

Bcero

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBHITIOJHEHUE KyPCOBOU PabOTHI
Y4eOHBIM MIaHOM HE TPETyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaroIiXxcs
Bunsl camoctosTensHON paboOThI M €€ TPYI0EMKOCTh NPUBEIEHBI B TabnuLe /.

Tabmuna 7 — Bunbel caMmocTosTenbHONU pabOThI U €€ TPYAO0EMKOCTh

Bun camocrostensHo# paboTh Bzzzo’ Cewmecrtp 1, uac Cemectp 2, yac

1 2 3 4

M3yueHne TeOpeTHIecKoro Marepuasia 40 20 20

qucuuriaHbl (TO)

KypcoBoe npoextuposanue (KII, KP)

PacuetHo-rpaduueckue 3ananus (PI'3)

Brimonnenue pedeparta (P)

[ToaroroBka K TEKyIeMy KOHTPOJIIO

ycneBaemoctu (TKVY) 40 20 20

JomamHee 3amanne (J13) 40 20 20

KontposbHble paboThl 3a04HuKOB (KP3) 40 20 20

[ToaroToBKa K MpOMEKYTOYHOM 58 39 39




arrectaruu (I1A)

Bcero: 238 119

119

5. IlepedyeHnb yueOHO-METOUUECKOTO 00ECTICUCHUS

JUISL CAMOCTOSITENTbHON PabOoThl 00y4aroImuXCs MO JUCHUTUIHHE (MOJTYJIIO)

yLIe6HO'MeTOI[I/ILIeCKI/Ie MaT€puajibl IJIA CaMOCTOSTEILHOM pa60TbI 06y11a101u14xcs; YKa3aHbl B

n.a. /-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YU€OHBIX W3AHUN

[lepeueHp nevaTHBIX U 3JIEKTPOHHBIX Y4EOHBIX U3/IaHUMN IIpUBeieH B Tabmule 8.
Tabmuna 8— [lepeyeHp Me4aTHBIX U JIEKTPOHHBIX YUEOHBIX U3TaHUI

Mudp/ bubnuorpadudeckas ccpuika KonunyectBo
URL anpec 9K3EMILISPOB B
o6ubnanoreke
(xpome
AJIEKTPOHHBIX
9K3EMILISPOB)
517 [TuckynoB H. C. luddepenunanpHoe u 159
1134 UHTETpalIbHOE HcunciaeHus: yueonuk: B2 1., T. 1./
H. C. Iluckynos. - CII06.: Mudpun, - 1996. - 416 c.
017 [Muckynos H.C. luddepenunansnoe u 145
1134 MHTETpaIbHOE UCUUCIeHne: yuebnoe nocodue. T. 2 /
H. C. ITuckynos. - U3a. crep. - M.: Unrterpan-Ilpecc,
1998. - 544 c.
517 [Tuckynos H. C. luddepennnanpaoe u 237
1134 UHTETpalibHOE ucuucienus: B 2 1.: yuebHoe mocobue
Juist cTyieHToB BTy30B M.: UnTerpan-Ilpecc, 2004 -
- 2004. - 415 c.
517 bepman, I'. H. COopHUK 33124 110 Kypcy 165
b50 MaTeMaTHYecKoro aHanu3za: yueOHoe nocobue / I'. H.
bepman. - 22-¢ uz ., nepepad. - CII16.: [Tpodeccus,
2005. - 432 c.
517 Bricmas maremaruka. Psager: yue6Hoe nmocodue / 1O. 167
I'96 A. TI'ycman, C. I1. [TombiTkus, A. O. CMmupHOB; C.-
[Terep6. roc. yH-T a3pOKOCM. MPUOOPOCTPOCHHUS. -
CIIo. : U3g-Bo I'YAII 2015. - 77 c.
https://e.lanbook. | ®uxrenronsy I'.M. OCHOBBI MATEMATUYECKOTO 9BC Jlans
com/book/65055 | ananmu3a. B 2-x T1. Tom 1-b1it - Cankt-IletepOypr:
Jlannw, 2015.- 448c.
https://e.lanbook. | ®uxrtenronsir .M. OCHOBBI MAaTEMAaTHYECKOTO OBbC Jlanb
com/book/411 | ananusa. B 2-x TT. ToMm 2-ii - Cankr-IletepOypr:
Jlanb, 2008. - 464c.
https://e.lanbook. | COopHuK 33124 O MaTeMaTHYECKOMY aHAIN3y. ToM OBbC Jlanb
com/book/2226 | 1. IIpenen. HenpepsiBHOCTD. b depeHnupyeMocTsb
/ JI.J. KynpsiBues [u ap.]. - MockBa : ®u3mariur,
2010. — 496 c.
COopHUK 3a/1a4 10 MaTeMaTU4ecKoMy aHanuzy. Tom 3bC Jlanb
https://e.lanbook. | 2. UuTterpansl. Psapr: yueb. mocodue / JI.JI.
com/book/2227 | Kyapsisues [u ap.]. - Mocksa : ®uszmariur, 2009. -
504 c.
http://e.lanbook.c | Banguu K.B. Maremaruuecknii anamus. / K.B. 9BC Jlanb



https://e.lanbook.com/book/65055
https://e.lanbook.com/book/65055
https://e.lanbook.com/book/411
https://e.lanbook.com/book/411
https://e.lanbook.com/book/2226
https://e.lanbook.com/book/2226
https://e.lanbook.com/book/2227
https://e.lanbook.com/book/2227
http://e.lanbook.com/book/74580

om/book/74580

bannun, B.H. banuisikos, A.B. Pykocyes. - M.:
OJIMHTA, 2015. — 361 c.

http://e.lanbook.c | bepmanT A.®. Kparkuii Kypc MaTeMaTHYECKOTO OBC Jlanp
om/book/2660 | ananuza./ A.®. bepmant, U.I'. Apamanoswuu. - CII6.:
Jlanp, 2010. - 736 c.
http://e.lanbook.c | Becos O.B. Jlekiuu no MareMaTu4ecKOMy aHAIH3Y. - ObC Jlanb
om/book/72002 | M.: ®usmariur, 2015. - 480 c.
http://e.lanbook.c | 3nmo6una C.B. Maremaruueckuii aHaim3 B 3aa4ax u ObC Jlanb
om/book/2377 | ynpaxuenusx. / C.B. 3106una, JI.H. ITocurenbckas.
- M. : ®usmarnut, 2009. - 360 c.
https://e.lanbook. | Bypkosa E. B. MaremaTtnueckuii ananus. / E. B. OBC Jlanp
com/book/147557 | bypkosa, O. A. lllymepuna. - Kpacnosipck: Cu6l'y
nM. akagemuka M. @. PemeTnéna, 2018. - 128 c.
YK 517.9 3unrep A.A., Makapoa M.B. Jluddepenmansasie 100
ypaBHeHUs: y4ue0. mocodue/ A.A. 3unrep, M.B.
Makaposa. —CI16.:I'VAII, 2014.- 56c.
YK 517.9 Makaposa M.B., [Tomertkun C.I1. [lpumenenue 50
i depeHIanbHbIX YPaBHEHHUH /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. Tuddepenimanbabie ypaBHeHHS / 3bC Jlanb
com/book/106546 | C.A. Aradonos, A.Jl. 'epman, T.B. Mypartoa. —
MI'TY um. H.O. baymana, 2004. (Cep. MaTtemaruka
B TeXHUYECKOM yHUBepcurere; Boin. VII).
https://e.lanbook. | XKab6xo, A. I1. [luddepeHiinanbabie ypaBHEHHS U 3bC Jlanb

com/book/211928

ycroitunBocTh: yueOnuk / A. I1. XKabko, E. /1.
Kotuna, O. H. YUmwxkoBa. — Cankr-IlerepOypr: Jlanb,
2022. — 320 c.

Ilepeuenn

TGHCKOMMYHHKaHHOHHOﬁ CCTHU

7. TlepedyeHb HIEKTPOHHBIX 00Pa30BATEIBHBIX PECYPCOB
nH(OPMaIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu « IHTepHeT»
MH(OpPMaLOHHO-
HEOOXOJUMBIX JUISI OCBOEHUS JTUCIUILIAHBI

AJIIEKTPOHHBIX
«HTEpHETY,

o0pa3oBaTeNbHbIX pecypcoB

npuBesieH B Tabmuue 9.

Tabmuuma 9 -—

TEJIEKOMMYHUKAIMOHHON ceTh «HTepHEeT»

[TepeyeHb 3NEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB HH(POPMALUOHHO-

URL anpec

HaunmenoBauue

http://www.math-net.ru

OO61epoccuiickuii MaTeMaTHUECKUN OpTal

http://mathhelpplanet.com/

Marematnueckuii popym Math Help Planet

http://e.lanbook.com/view

9BbC «Jlaup»

8. Ilepedens MHPOPMAITMOHHBIX TEXHOJIOTHUI

8.1. [lepeyenp mporpaMMHOro oOecreueHusl, HCHOJIb3YeMOro IMpH OCYIIECTBICHUU
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUILINHE.
[lepedyeHp UCTIONB3yeMOT0 IPOrPaMMHOT0 oOecrieueHus npeacTasieH B Tadbauie 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHIS

Ne i/t

HanmenoBanue

1. Microsoft Windows

2. Microsoft Office



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

3. MathType
4. Wolfram Mathematica
8.2. Ilepeyenp  WH(MOPMAIMOHHO-CIIPABOYHBIX  CUCTEM,  HUCIOJB3YyEeMBIX  IpU

OCYIIIECTBIICHUU 00Pa30BaTEILHOrO MPoIiecca 1Mo JUCIUILIHHE
[lepeuens WCTONB3yeMBIX HMH(DOPMAIMOHHO-CIIPABOYHBIX CHCTEM TIPEICTABJICH B
Tabymue 11.

Tabmuua 11— Ilepedyens HHPOPMALMOHHO-CITPABOYHBIX CHCTEM

Ne /1 HaumenoBanue

9BC «Jlaup»

9. MarepuaiabHO-TeXHHUYECKas O0a3a
CoctaB  MaTepHAIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYILECTBIICHUS
00pa3oBaTeNFHOTO MpoIiecca o AUCHUIIINHE, TPeACcTaBlieH B Taduumel2.

Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHHYECKON 0a3bl

Ne HanmMeHnoBaHue coCTaBHON 4acTH Howmep aynuropun
/T MaTepUaIbHO-TEXHUYECKON Oa3bl (Ipu HEOOXOTUMOCTH )

JlexumoHHas ayIMTOpUs

Ay,I[I/ITOpI/IH JJIA IPAKTUYICCKUX 3aHATHH

10. Onenounsle cpeacTBa AJs NPOBEIEHHS IPOMEXKYTOUHOM aTTecTaluu
10.1. CocTaB OICHOYHBIX CpEACTB MJIsi TPOBEICHHUS IMPOMEKYTOUHOH aTTeCTaIllUH
oOyJaromuxcs Mo AUCUUIUINHE TPUBEAEH B Tadbnuie 13.
Tabmuua 13 — CocTaB OIEHOYHBIX CPEACTB AJISl MPOBEICHHSI TPOMEKYTOUYHOM aTTeCTAIIH

Bug HpOMe)KYTOQHOﬁ aTTeCTallun Hepequb OICHOYHLIX CPCACTB

OK3aMeH Crircok BOMpPOCOB K 9K3aMEHY;
TecTsl.

10.2. B kayecTBe KpuUTEpUEB OIEHKH YpPOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMITETEHIINI OOYJaloUIMMHCS TPUMEHSETCS 5-0ajuibHasi MIKajla OUEHKH C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMH, KoTopasi mpuBejeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCs
100-6annpHast ~ mKama ~ MOXYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIa
UCIIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBl COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurepuu olileHKH YpoBHS c(hOPMHUPOBAHHOCTH KOMIETEHIUH

OI11eHKa KOMITETEHITUH

Xapakrepuctrka chOpMUPOBAHHBIX KOMIIETEHIIN
5-0ayutbHas mIKana PaKTep (bopep

— oOyyaromuiicss TiayOOKO M BCECTOPOHHE YCBOMWJI IPOrPaMMHBIM
MaTepHai;

— YBEPEHHO, JIOTUYHO, I1OCIIEI0BATEILHO U TPAMOTHO €0 M3J1araer;

— OMUPAsCh HA 3HAHUS OCHOBHON W JOTOJNHHUTEIHHON JIHTEPATypHI,
TECHO NPHBS3BIBAET YCBOCHHBIC HAYYHBIE TIOJIOKEHHS C TIPAKTUICCKOM
JeSITeTbHOCTBIO HAIIPABIICHMUS;

— yMeJi0 000CHOBBIBAET U ApTYMEHTUPYET BbIJIBUTaEMbIE UM HJIEH;

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— cBOOOIHO BJIAJICET CHCTEMOH CTICIUAITM3UPOBAHHBIX MMOHITHA.

«OTIIMYHO»
(GaYTCHO»




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

(XOPOLIO»
(Ga4TCHO»

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

— HE JIOMYCKAeT CYIMECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIE 3HAaHUS C MPAKTHYECKON AESITeIHbHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET Hay4YHbIC TOJIOKEHUS,

— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;

— BJIAJICET CHCTEMOH CIIeMaTN3UPOBAHHBIX TOHSITHH.

«YJIOBJICTBOPUTEIIHHOY
«3aYTCHO»

— 00y4Jaromuiicss yCBOMII TOJIBKO OCHOBHOHM MPOrpaMMHBIM MaTepHal,
II0 CYHIECTBY M3JIaracT €ro, OMMpasCh HA 3HAHUS TOJBKO OCHOBHOMU
JUTEPATYPBI;

— JIONIyCKaeT HeCYIIECTBEHHBIE OIIMOKU U HETOYHOCTH;

— UCIIBITBIBACT 3aTPYAHEHUS B IIPAKTUYECKOM IIPUMEHEHUU 3HAHUU
HaIPaBJICHUS;

— c11a00 apryMeHTUpPYET Hay4dHbIE [T0JIOKEHMS,;

— 3aTpyaHseTCs B (POPMYIMPOBAHUN BBIBOJOB M 000OIICHHUIA;

— 4aCTUYHO BJIAJIeET CUCTEMOM CIELMAIN3UPOBAHHBIX TOHITHH.

HCYIOBJICTBOPUTCIILHO»
<HC 3a4YTCHO»

— oOyyaromuiics He YCBOMJ 3HAYUTEIBHOW YacTH MPOTrPaMMHOTO
Marepuana;

— JIOMYCKaeT  CYIIECTBEHHbIE  OIMMOKM W  HETOYHOCTH  TpHU
paccMOTpeHHH Ipo0JIeM B KOHKPETHOM HalpaBlICHUH;

— MCHBITHIBACT TPYAHOCTH B MIPAKTUYECKOM NIPUMEHEHUH 3HAHHIA;

— HE MOXKET apryMEHTUPOBATh Hay4YHbIC TIOJI0KEHUS,;

— He QOpPMYIUPYET BHIBOAOB U 000OLICHUIA.

10.3. TunoBbie KOHTPOJIbHBIC 3aJIJaHUS UJIM UHBIC MAaTCPUAIIBI.
Bormpocs! (3amaun) ajis sKk3aMeHa mpeacTaBIeHbI B Ta0nwuie 15.

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

Ne [Tepedens BOmpoOCOB (3a71a4) TSl 9K3aMeHa Kon

n/n MHIUKATOpa
Cemectp Nel

1. | IIpenen pynkuuu. Berunciaenue npenenos. YK-1.¥.2

1. Bsruncauts npegen lim ———

¥—+po X 2x—8

OTtBer: 3

. 2x" —4x—6
2. Boruncants nmpeaci ]111} Tm o -

x—3 2K —/XTa

OTteer: 8/5

3. Bemuumenuts npegen lim ———

¥—+po &XT TaK T2
Ortset: 3/2
—x 4xt e

4. Beruucnuts npezen lim -

x—3 2x~ —hx—3

T n

OrtBer: - 5/7

5. Bsruncants npezmen lim ———

x—+pa  OX X

OTBeT: 0€CKOHEYHOCTH

6. Beramcnuth npenen lim -

X——a




Ortser: -3/6 =-1/2

.
7. Bpraucauth npeaen lim -

-

I P, '
X KT

x—+on  2x- +Ex—132
OTBeT: 0€CKOHEYHOCTDH
8. Bbrumcauts npezaen lim ———
OtBer: 7/6
B pxT+9x—4

9. Beruucnuts npegen lim ——

w—oa  HE—Tx+12
OTBeT: 0€CKOHEYHOCTH

[= T |
SR T4

10. Beraucnuts npezen lim ————

OtBet: 8/5
Kakue n3 npeacTaBieHHbIX HIKE TIPEIEITIOB MOTYT OBITh BBIYMCIICHBI VK-1.B.2
METOJIOM JIEJIEHUSI Ha OOJIBIIIYIO CTEIIEHb [IEPEMEHHbIX ?
. Ix :—53
a) lim—
x—0 Xx°+2Ix
. 2x” —du—6
b) lim —
x—3 2x"—Tx+3
. Ax“—4x—4
c) ,l,ljlfl 2xl-3x-2
. —x tut e
d) lim———
x—3 <K —aXK—a
. X i Ix z —x+2
e) lim———
=0 Ix-—Tx+2
Otser: a), C), €)
Kakas ¢yHKIMS Ha3bIBaeTCsl HEMIPEPBIBHOM B TOUKE Xo? OIIK-1.3.1
OtBer: ®ynkuus f(X) Ha3pIBaeTCs HeNMPePHLIBHON B TOYKeE X0, €CJIH
OHAa ompe/eeHA B HEKOTOPOil OKPECTHOCTH 3TOH TOYKH X0 U
lim f(x) = f(x,)
Xy
Yemy paBHa cCyMMa KOHEYHOTO YUCJIa OECKOHEYHO MasbIX (PYHKIIMA? OIIK-1.3.1
O1Ber: CyMMa KOHEYHOI0 YHCJIa 0€CKOHEYHO MAJIBIX (PyHKIUIA —
3T0 PyHKIHMA OECKOHEYHO MaJIast
Teno nBIKeTCs 1o 3aKkoHY S(t) = 5t° +1. Uemy paBHa ckopocTh V(t) B OIIK-1.3.1
MOMeHT BpeMeHH t =17 3anuimmTe HOMEp BEpHOTO OTBETA. OIK-1.Y.1
1) 6
2) 4
3) 10
4) 15
OtBet: 4)
1) BsIuHCINTE NPOM3BOAHYIO GYHKIHH ¥ = %~ + 4% YK-1.B.2
OIIK-1.V.1

Orser: 2x + 4% In4d
2) Bepno mu yrBepxkaeHue: «I[Ipou3BoHas CyMMBI IBYX
muddepeHnpyeMbIX GyHKINNA paBHA CyMMe IMPOU3BOIHBIX ATHX




dbyHkmiiy. OTBET apryMEeHTHPYITE.

OTBeT:
IIpaBuna nud¢gepeHUNPOBAHNS MOTYT ObITH 3AIIUCAHBI:

1. (C-u(x))'=C-u'(x)
2. (UC)EVv(X))'=u"(X):V'(X)
3

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

4 () =

v (x

®opmyaa Ne4 kak pa3 u o3Hauaet, uyTo «IIponsBoaHasi cyMMblI IByX
aupepeHurpyeMbix GyHKUIMIA paBHA CyMMe NPOU3BOAHBIX ITHX
byHKumin.

1) BeluKcIUTE NPOM3BOAHYIO GYHKIHMH ¥ = %~ - 4%

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

2) Bepuo nu yrBepxaenue: «[Ipons3BoaHas Ipou3BeaCHHS ABYX
muddepeHrpyemMbIx QyHKIUI paBHA TPOU3BEACHUIO IPOU3BOIHBIX
THX QyHKIUIY. OTBET apryMeHTUpPYHTE.

OTBeT: yTBep:KIeHHe HEBEPHO.
IIpaBuna nud¢epeHupoBaHUS MOTYT ObITH 3alIUCAHBI:

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

N

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

[ i 1 vlal—ulx) v lx

w

v x

®opmyiia Ne3 —310 popMyJia 1JIsi BBIYMCICHUS IIPOM3BOIHOM
npousseaeHust AByX AU depeHurpyeMbIX pyHKIHIA, OHA He
COOTBETCTBYET NIPUBEICHHOMY B YTBEPKACHHH TEKCTY.

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

Haiigure popmyny ¢ ommOkoi. ApryMeHTUpYHTE CBOW OTBET.

-

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

N

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

4 ()=

w

v (x

OtBet: omuodka B popmyJie Ne3. o npasuny nuddepeHuupoBanus

npousBeaeHus ABYyX AupdepeHunpyembiX GyHKIUN NPOU3BOAHASA

Npou3BeleHUs BbIUncaseTcs no gopmy.ie:
(U(x)-v(x))"=u’"(x)-v(x)+u(x)-v'(x)

OIIK-1.V.1

[IpaBuna quddepenunponanus. [IponsBoaHas cioxHON QYyHKIUH.
3ananue 1.
1) Haiiaute npou3BoIHYI0 QYHKIIMH

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




v =5cos(7 +8x) + V7x—8

OTtBeT:
3

7 2

—40sin(7 + 8x) + 1 (7x—8) *

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

Oteer: K undgpoBbiM cpeacTBaM, KOTOPbIe MOI'YT ObITh IPUMEHEHDbI
JUISl pelleHus JaHHoM 3agaun oTHocuTess Wolfram Mathematica-
nporpaMMHoe odecneuyeHnue, BKJalo4vallnee 00J1b110i HaOop
MaTeMaTu4ecKuX GyHKUIUI B TOM YHCJIECHCTEMY KOMIbIOTEPHOM
ajare0Opbl, OpUEHTHUPOBAHHYIO HA MOAT0TOBKY HHTEPAKTHUBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

3aganue 2.

1) Haiiaute npou3BOoIHYIO (PYHKIIMH
v = 5cos(5+ 2x) *In(5x — 2)
Oteer: —10sin(5 + 2x) * In(5x— 2) + S5cos(5 + 2x) * >

Ex-2

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

OtBet: K ungpoBsiM cpeacrBam, KOTOpbie MOTYT ObITh PUMEHEHbI
JUISl pelieHus JaHHoi 3agaun oTHocuTess Wolfram Mathematica-
nporpaMMHoe odecrneuyeHnue, BKJao4vallee 60J1b10i HA0op
MaTeMaTU4ecKUX GyHKIUI B TOM YHCI€CUCTEMY KOMIbIOTEPHOM
ajredpbl, OpUEHTHUPOBAHHYIO HA MOATO0TOBKY HHTEPAKTHBHBIX
AOKYMEHTOB € BbIYMCJIEHUSIMHU U BU3YAJbHBIM CONPOBOKIEHHEM.

3ananue 3.
1) Haiimute mpou3BoOIHYIO QYHKIHH
_ —6tg(7 + 4x)
" In (7Tx—4)
OTser:
-24 7
m ¥ 1]1(?5{ ‘l':| Gtg(? ‘l'X:l R —

(In(7x— 4))*
2) HazoBure kakoe-1100 1uppoBoe CpeacTBO, IPUMEHUMOE /IS
pereHust gaHHoM 3agaun. OOOCHYWTE Balll BHIOOP.

OtBet: K undpoBbiM cpeacTBam, KOTOpbie MOTYT ObITh PUMEHEHbI
JUIS pelleHus JaHHoi 3aaaum oTHocuTest Wolfram Mathematica-
nporpamMMHoe odecrneyeHue, BKJIKYaIiee 60/1b110ii HAO0p
MaTeMaTH4eCKUX PYHKIMA B TOM YHCJIECHCTEMY KOMIIBIOTEPHOM
ajiredpbl, OPUEHTUPOBAHHYIO HA NMOJATOTOBKY HHTEPAKTUBHBIX
AOKYMEHTOB C BIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

3aganue 4.
1) Haiiaute npou3BOIHYIO (PYHKIIMH
v =4/ 2 — 6sin(7 + 4x)



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

OTBeT:

1
- ¢ (—24)cos(7 + 4x)
2,/2 —6sin(7 + 4x)
2) HazoBure kakoe-im100 uppoBoe CpeacTBO, IPUMEHUMOE JIJIS
peuieHus qanHou 3agadn. OO60CHYHTE BaIll BEIOOP.

OtBet: K undpoBbiM cpeacTBam, KOTOPbie MOTYT ObITh IPUMEHEHbI

JUIsl pelleHusl JaHHoM 3agaum oTHocuTest Wolfram Mathematica-
nporpamMMHoe odecrieueHue, BKJI0Yawmiee 00J1b110ii Hadop
MaTeMaTU4YecKUX GYHKIMHA B TOM YHCJIECHCTEMY KOMIIbIOTEPHOM
ajaredpbl, OpUEHTHUPOBAHHYIO HA MOATO0TOBKY HHTEPAKTHUBHBIX
JOKYMEHTOB C BBIYHCJIEHUAMH U BU3YaJbHBIM CONPOBOKIEHHEM.

3amanue 5.
1) HaiimuTe nmpou3BoaAHYO (PyHKITHH

y = 5cos(3 + 4x) + log,(3x— 4)

OTser:

3

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

—20sin(3 + 4x) +

OtBet: K undpoBbiM cpeacTBam, KOTOpbie MOTYT ObITh IPUMEHEHbI

JUIsl pelieHus JaHHoii 3agaun oTHocuTcst Wolfram Mathematica-
nporpaMMHoe odecrieueHue, BKJIOYamiee 00J1b110ii Hadop
MaTeMaTH4YecKuX QYHKIHMA B TOM YHCJIe CHCTEMY KOMIbIOTEPHOI
ajiredpbl, OpMEHTHPOBAHHYIO HA MOJATOTOBKY HHTEPAKTHBHBIX
AOKYMEHTOB € BbIYMCJIEHUSIMHU U BU3YAJbHBIM CONPOBOKIEHHEM.

10.

ITpoBepbTe SABISAETCS JIUM BBIPAKEHHE
1 .
- —* (—24)cos(7 + 4x)

2, 2—bmmn| T+42

NpOU3BOIHOM QyHKIMU v = /2 — 6sin(7 + 4x) ? OTBeT OOOCHYIHTE.
OTBer: BbIpa:keHHe SIBJISIETCH MPOU3BOAHOM 1151 QYHKIMH, YTOOBI
3T0 000CHOBATH MOKHO B3ITh IIPOU3BOHYIO OT

V= ,\,-"2 - Gsin(? + 4x) WJIM BBIYUCIUTH HeonpeaeJeHHbI|
HHTerpaJ

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

OIIK-1.V.1

11.

3anumuTe ypaBHEHHE KacaTelbHoOl K rpaduxy QyHKIuN y=x° - 2
B €r0 TOUKe ¢ abciuccoi Xo= 1
OrBer: y=3x-4

OIIK-1.V.1

12.

B KaKoif TOuKe ypaBHEHHE KacaTeIbHOM K rpaduky GpyHKIHT Y=X° -2
nMeet B Yy=3X-4

OrtBet: Xo=1

3amaua MOXeT ObITh pelieHa IByMs crocobamu. O6ocHylTe 00a
crioco0a perieHus.

Orser: IlepBblii c10C00 OCHOBAH Ha ONpeAeIeHUN KacaTeJlbHON K
rpaguky GyHKIUN — 3TO0 0011asi TOUKA rpaduka yHKunm u

OIIK-1.V¥.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

NPSIMO, SIBJISIIONIEHCS KAacaTeJbHOM, T.e. HY?>KHO PelIMTh CUCTEMY

Ly =x"—2
aBHEHUH |-
P y=3x—4
IIpu BTOpPOM cnioco0e pemieHysi, He0O0X0ANMO CPABHUTH 001Iee

ypaBHeHHe KacatenbHoil v = v(xp) + ¥ (xy) (x— x,) uy=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 MEX1y KPUBBIMH?
OrtBer: Yriom ¢ mexay kpuBbiMu Y=f(X) m y=0(X) B Touke (Xo, Yo)
HA3bIBAETCS YIoJI MEKIY KacaTeJIbHBIMH K MPSAMbIM,

g lxg—f (xp

NpoBeJIeHHBIMHU B TOYKe (X0, Y0) H tg(e)= 1+ (x0) g’
+(xg) g (xp

YK-1.3.2

14.

[TycTh mosIOKEHUE TOYKH NP € ABUKEHUU 3a1aéTcs GyHkmuen S=S(t),
rjae t — Bpems. UeMy paBHaA CKOPOCTh TOUYKK? BrINuimTe HOMEP BEPHOTO
YTBEPKACHHUSI.

a) CkopocTh TOYKHU paBHA NPOU3BOHOI pyHKkuu S(t)

a) CKOpOCTb TOYKH paBHA BTOPOM MpOou3BoAHOM QyHKInU S(t)

b) Ckopocts Touku paBHa auddepenimany Gynkuun S(t)

OrtBeT: a)

OIIK-1.3.1

15.

[Tycts ¢pynknus y = f(x) 3agana Ha uaTepBaie (, b). Hazoure ycinoBue
yobiBanus ¢pyHknun y = f(x) Ha uHTEpBaje (a, b).

OtBet: Ecin npousBognas pynkuuu y = f(X) orpunarenbHa 1js
BCEX X U3 HHTepBaJja (3, b), To pyHKIHUs yObIBaeT HA 3TOM
HHTepBaJe.

YK-1.3.2

16.

[Tycts ¢pynkus y = f(x) 3amana Ha uatepsaine (, b). Hazoure ycnoBue
BBINTYKJIOCTH BBepX (pyHKImu y = f(x) Ha unTepBaie (a, b).

OtBet: Ecim BTOpasi npousBoanas pynkuuu y = f(x) orpunarenbHa
JJI BCeX X M3 HHTepBaJia (a, b), To pyHKIMs BHINYKJIa BBEPX HA
3TOM MHTepBaJe.

YK-1.3.2

17.

[Mycte ¢pynkuus y = f(x) 3agana Ha uaTepBase (a, b). HazoBure ycnoBue
BOTHYTOCTH (BBIMYKJIOCTH BHU3) QyHKIMHU ¥ = f(X) Ha nuHTepBaje (a, b).
Oreer: Eciin Bropasi npousBoaHasi pynkuuu y = f(X)
MOJIOKUTEILHA /ISl BCeX X U3 HHTepBaa (a, b), To pyHkuus
BOTHYTA (BBIMYKJIa BHU3) HA 3TOM HHTepBaJIe.

YK-1.3.2

18.

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

(a, b).

W3BecTHO, 4TO B TOUKE Xo HA uHTepBate (a, b) mpousBonHas hyHkIUM y
= f(x) paBHa Hymo0. Kakux 1aHHBIX HE XBaTaeT, 4YTOOBI yTBEPKIAATh, UTO
B 3TOU TOUKe (PYHKIUS UMEET MAKCUMYM?

Oteet: B ToYKax 3KkcTpeMyMa Ha HHTepBaJe (4, b) mpousBogHan
(pynkuun y = f(x) paBHa Hy 10 (Heo0X01UMOe yCJI0BHE). ITA TOUKA
MO:KeT ObITh TOUKOH MAKCHMYMa, MUHMMYMA HJIH Nlepernda

VK-2.B.2




rpaduka pyakuun. [iis Toro, yTo0bl B TOUKE ObLI MAKCHUMYM,
npou3BoaHasi GyHKIHUHU J0JIKHA MEHSATh 3HAK € ILUII0CA HA MUHYC.

19. | Kakas npsimast TMHHS Ha3bIBACTCSI aCUMITOTOM rpaduka GpyHKIHH YK-1.3.2
y=f(x)?
Otget: [Ipsimasi TMHASE M Ha3bIBaeTCs ACHMITOTOI rpaguka
¢yukuuu Y=f(X), ecoin paccrosinue d or Touku M, jexkameid Ha 3TOM
rpajguke, 10 MPsIMO M CTPEMUTCS K HYJII0 IPU HEOTPAHHYEHHOM
YAAJIeHUH ITOI TOYKHM MO0 rpauKy OT Ha4Yaj1a KOOPAUHAT B
0eCKOHEeYHOCTb.
20. | BepHo a1, 4TO BBIpaXKEHUE OIIK-1.V.1
5, 2, 2:
—x ——x"+—-x2+5
4 37 's
SBnsercst pemenueM | (5x° — 2x° +vx?)dx ? OtBer oOOCHYIITE.
[TpuBeaute aBa criocoba penieHus.
OTBer: BbIpakeHHE
3 a Z g 2 g
;X —Fx Tt 5 AIBJISIeTCS pelleHueM
J (5x% — 2x% + /a3 )dx
Jl1st oTBeTa HA DTOT BONPOC MOKHO B3AITh HHTErpaJj
[ — 5 2 2 =
J (52 —2x" + ¥ )dx=—-a*—=xF+=-a1+C
4 3 5
5
5.4 _ 2% 3,2 3 - —
T.e Xt ——x o+ 5 -3T0 0HO M3 pemeHuii nmpu C=5.
Bropoii BapuaHT pemieHus: B3ITh MPOU3BOJAHYIO OT
5
5 2 2 2 .
Ix“ - E'TS + =% + 5, IPOM3BO/HAN PABHA IOMHTErPATLHON
bynkmmn  5x7 — 2x% + x® | 3HauMT BBHIpaKeEHHe
5 4 2 3,2 2
JX X oAt 5 sABJseTCs pelieHHeM HHTerpaJja.
21. 1. Beluucnuth HeONpeaeNEHHBIN HHTETpa: YK-1.¥.2
- YK-2.V.1

J (5x% — 2x* + /x¥)dx

OrtBer:

5 2 23
—xt——x+-xa1+cC
& 3 5

2. BbIYMCIUTH HEompeIeIEHHBIN HHTETrpall:

i - o 1

J (Vx*+3x"—=5—
Vx

Vdx

(2]

Orser:
3 : 3 L
—xi + 1.1'4 —20x:+C

5

3. BbIuMcauTh HeomnpeeEHHBINA HHTETrpall:

m

J (I—: FVE

—

3
3




OTBeT:

3 &8 617
—x3i+—x6+C
8 7

4. BbluMcnuTh HeONpeneaEHHbIN HHTETpall:

—_—

JI+_¥I31
J (———)dx
=

x

OTtBeT:
L

0,52+ 0,8x T+ C
5. BwruncauThs HeonpeneaEHHBIN HHTETPAT:

J cos(4x — 7)dx
Otser:

1
—sin(4x—7)+C
£

22.

MeToabl HHTETPUPOBAHUS: METO] BHECEHHUS 110/ 3HaK nuddepeHiuana
U MCTO/ 3aMCHBI nepeMeHHoﬁ I/IHTerI/IpOBaHI/IH.
1. BriOGepure METOJ MHTETPUPOBAHMS U BBIYUCIUTE UHTErPal.
VYKaxuTte Kakol METO1 MUHTEIPUPOBAHUS PUMEHSIIHN
OTtBer:

J" 2xdx
Vx?i+3
P, 2

2/x2+3+¢C

Mo:keT OBITH IPUMEHEH KaK MeTO0/] BHECEHHS 110/ 3HAK
Au(pepeHnnana TaK U MeTO/ 3aMeHbI IIePpeMeHH O
HHTErPUPOBaHUS.

2. BbiOepuTe METO] HHTETPUPOBAHHUS U BBIYUCIIUTE HHTETPAJl.
VKaKUTe KaKOW METO/] HHTETPUPOBAHMUS TPUMEHSLITH:
[ dxdx
J ¥ 41
OTBerT:
Zarctg(x®)+ C
Mo:keT ObITH IPUMEHEH KaK METO/ BHECEHHUsI MO 3HAK

Au(ppepeHnnana TaK ¥ MeTo/ 3aMeHbI epeMeHHOoI
HHTErPUPOBAHMS.

3. BriOepure MeTO1 MHTETPUPOBAHUS M BEIUUCIINTE HHTETPAI.
YKaxxute Kakoid METOJ UHTETPUPOBAHUS IPUMEHSIIN .

J xsin(x® + 3)dx
Ortser:
—;L"OS[XE +31+C

-

MoskeT ObITh IPUMEHEH METO/ 3aMeHbI IepeMeHHOMH

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




HHTErPUPOBAHMSI.

4. BpiOepuTe METOI MHTETPUPOBAHUS U BBIUMCIUTE UHTETPAJL.
VYKaKuTe KakO! METOJ HHTEIrPUPOBAHUS IPUMEHSIIN:

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

5. BeiOepure MeTO MHTETPUPOBAHUS U BBIUMCINTE UHTETpaJl.
VYKakuTe Kakoi METOJ UHTETPUPOBAHUS [IPUMEHSIIN:

J
OTtBer:

© dy
)
—2In|4 —x| +C

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

23.

3aganue 1.

1) BLI‘{I/ICJ'II/ITB, IMPUMCHUB MCTOJ UHTCIPUPOBAHHA 110 YACTAM!

J X * cosxdx

OtBer: x¥sinx + cosx +C
2) HazoBure kakoe-mub0 1U(POBOE CPENCTBO, NPUMEHUMOE JUIS
penieHus qaHHou 3agaun. OO0CHYyiiTe Balll BHIOOP.

OtBet:
K uudpoBbsiM cpeacTtBam, KOTOPble MOTYT ObITh NPUMEHEHBI IS
pemienust aaHHOW 3amaum  otHocutcss Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJOYaIilee O00JbIIOH Hadop
MaTteMaTu4yeckuXx (yHKUMHA B TOM 4YHCJE CHCTEMY KOMIbIOTEPHOM
anredpbl, OPHEHTHPOBAHHYK) HA NOANOTOBKY HWHTEPAKTHBHBIX
AOKYMEHTOB C BIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOXKIEHUEM.

3amanue 2.
1) BrruucnuTs, NpUMEHUB METOT MHTETPUPOBAHHUS 110 YACTSIM:
[(x +1)e*dx

OrBer: (x +1)e" —e* + C
2) HasoBure kakoe-mM00 1H(POBOE CPEACTBO, MPUMEHUMOE IS
peuieHus qaHHo 3a1aun. O60CcHyMTe Ball BHIOOP.

OTger:
K uudpoBbiM cpeacTrBamM, KOTOPble MOTYT ObITh NMPUMEHEHBbI [JIf
pelieHusi AaHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe oOecneyeHue, BKJIWYaomee 00Jb1I0ii  HaOOPp
MaTeMaTH4eCKUX (PYHKIHH B TOM YHCJE CHCTEMY KOMIbIOTEPHOI
ajredpbl, OPUEHTHPOBAHHYI0 Ha MOATNOTOBKY MHTEPAKTHUBHBIX
AOKYMEHTOB C BIYHMCJICHUSIMHM U BU3YAJIbHBIM CONIPOBOKIEHUEM.

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

3amanue 3.

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

Otser: 0,5x*(Inx—0,5)+ C
2) HasoBure kakoe-1100 1H(PPOBOE CPEACTBO, MPUMEHUMOE IS
pereHust gaHHOM 3aaa4un. OOOCHYHUTE Balll BHIOOP.

OTger:
K mudpoBbIiM cpeacrBamM, KOTOpble MOIYT ObITh HPHUMEHEHBI AJIs
pelieHusi daHHOHM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe of0ecnedeHue, BKJIKOYaKinee 00JbmIOH Hadop
MaTeMaTUu4ecKuX (QYyHKIUIA B TOM YMCJIECHCTEMY KOMIbLIOTEPHOM
ajareOpbl, OPUMEHTHPOBAHHYI0 HAa MOATOTOBKY WMHTEPAKTHUBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOKIEHUEM.
Samanue 4.

1) BBI‘II/ICJ'II/ITB, MNPUMCHUB MCTOJ UHTCTPUPOBAHUA 110 YACTAM!
_'|,': = sinxdx

OtBer:—x”cosx + 2xsinx + 2cosx+ C
2) HasoBure Kakoe-a1u00 mH(GPOBOE CPEACTBO, MPHUMEHUMOE IS
pereHust gaHHoM 3aaaun. OOOCHYWUTE Balll BHIOOP.

OTtBeT:
K nudpoBbIM cpeacTBaM, KOTOPbIE MOTYT ObITh PUMEHEHbI JIJIst
peleHus JaHHOI 3aga4u oTHocuTest Wolfram Mathematica-
nporpamMMHoe odecrieyeHue, BKJIOUYawmiee 00J1b110ii Hadop
MaTeMaTH4YecKuX GYHKIHUA B TOM YHCJIe CHCTEMY KOMIbIOTEPHOI
ajIredpbl, OpMEHTHPOBAHHYIO HA MOJATOTOBKY HHTEPAKTHBHBIX
AOKYMEHTOB € BbIYMCJIEHUSIMHI U BU3YAJbHBIM CONPOBOKIEHHEM.

24,

3ananue 1.

1) BeruncnuTe OnpeneeHHbII HHTETpat:

-

J dx

a0

OtBet: 2
2) HazoBute kakoe-mu00 mudpPoBOe CPEACTBO, MPUMEHUMOE IS
peuieHus qaHHou 3agaun. O60CHYyiiTe Balll BHIOOP.

OTser:
K uudpoBbiM cpeacrBaM, KOTOpbie MOIYT ObITh NPHUMEHEHbI ISl
pelieHusi AaHHOM 3agayd  oTHocuTca Wolfram Mathematica-
NnporpaMMHoe o0ecnedyeHue, BKJWYawiee O00JbIIOH Hadop
MaTeMaTH4eCKUX (PYHKIMHA B TOM 4YHCJIE CHCTEeMY KOMIbIOTEPHOH
ajredpbl, OPUEHTHPOBAHHYI0 HA TOATOTOBKY MHTEPAKTUBHBIX
AOKYMEHTOB C BIYHMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

3ananue 2.

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
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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

1) BeluuciuTe onpeaeacHHbIN HHTETPa:

1

J 2dx

0

OtBet: 2
2) Ha3zoBute kakoe-11u60 mudpoBoe CPEeaCTBO, MPUMEHUMOE IS
pereHust gaHHOM 3aaa4un. OOOCHYWUTE Balll BHIOOP.

OTtBeT:
K mudpoBbIiM cpeacrBamM, KOTOpble MOI'YT ObITh INPHUMEHEHBI AJIs
pelieHusi daHHOHM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe of0ecnedeHue, BKJIKOYaKinee 00JbmIOH Hadop
MaTeMaTu4ecKuX (GYHKIHUI B TOM 4YHCJie CHCTEMY KOMIIbIOTEPHOM
ajareOpbl, OPUMEHTHPOBAHHYI0 HAa MOAT0OTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB C BIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOXKIEHUEM.

3agaHue 3.

1) BblunciInTE ONPEICICHHBIN HHTETPAT:

3

J xdx

-

OrBer: 9/2-4/2=5/2
2) HazoBute kakoe-m1u00 mudpoBoe CPeaCTBO, MPUMEHUMOE IS
pelienus qanHoi 3aaaun. O6oCcHy#Te Ball BHIOOP.

OrtBer:
K uudpoBbiM cpeacTtBaM, KOTOPble MOI'YT ObITh NPUMEHEHbI JIsl
pelieHusi AaHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe oOecrnedyeHue, BKJOYaIilee O00JbIIOH Hadop
MaTeMAaTHYeCKUX (PYHKIMH B TOM YHCJE CHCTEMY KOMIbIOTEPHOI
ajare0Opbl, OPHMEHTHPOBAHHYI0 HAa MOATOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB C BIYMCJICHUAMH U BU3YAJIbHBIM CONIPOBOKICHUEM.

3amanue 4.

1) Brruncioure OHpeHeHeHHLIﬁ HHTETpal:
.
J :l.S dx
-1

Otrer: 0-1/4=-1/4
2) HazoBute kakoe-mu60 mudpoBOe CPEACTBO, MPUMEHUMOE IS
peuienus qaHHou 3agaun. OO0CHYIiTe Balll BBIOOP.

OTtBeT:



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

K mudpoBbIM cpeacTtBaM, KOTOpble MOIYT ObITh NPUMEHEHBI AJIs
pelleHusi AaHHOW 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe of0ecnedeHHe, BKJIKOYaKIinee 00JbmIOH Hadop
MaTeMaTu4ecKuX (YHKIHUI B TOM 4YMCJie CHCTEMY KOMIIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYI0 HA TOATOTOBKY HMHTEPAKTHBHBIX
AOKYMEHTOB C BHIYMCJIEHUAMH U BU3YAJIbHBIM CONPOBOKIECHHEM.

3amanue 5.

1) BeruucnuTe onpeaeacHHbIN HHTErpa:

1

J 2% do

-1

Oteer: e-e?
2) HazoBute kakoe-m1u00 mudpoBoe CPeaCTBO, MPUMEHUMOE IS
pelienus nanHoi 3aaaun. O6oCHy#Te Ball BHIOOP.

OrtBer:
K mudpoBbiM cpeacTtBaM, KOTOPble MOI'YT ObITh NPUMEHEHbI JIsl
pelieHusl JaHHOW 3agaum oTHocuTcss Wolfram Mathematica-
nporpaMMHoe of0ecnmedeHHe, BKJIKOYaKinee O00JbmIOH Hadop
MaTeMaTUu4ecKuX (GYHKIHUIA B TOM 4HcJie CHCTEMY KOMIIbIOTEPHOM
ajareOpbl, OPUMEHTHPOBAHHYI0 HA MOATOTOBKY WMHTEPAKTUBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOXKIEHUEM.

25.

1. TIpouHTerpHpyiiTe TPUTOHOMETPHUECKYIO () YHKITHIO

( COSX X

OtsBer: 0,5

2. TlpouHTerpupyiTe TPUrOHOMETPUUECKYIO (DYHKIIUIO

|r COS X X
OtBer: 0
3. IIpouHTerpupyiiTe TPUrOHOMETPUIECKYIO (DYHKIIHIO

OrtBer:0,25
4. TIpowHTErpupyiTe TPUTOHOMETPUICCKYIO (YHKIIHIO

VK-2.V.3
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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

|rs'm_'f fx

"

OtBer: 2

5. TlpouHTerpupyiTe TPUrOHOMETPHUUECKYIO (DYHKITUIO

( sinx dx

OTtBer: 1

Cemectp Ne2
26. | Kakas pynkums z = f(x; V) Ha3bpIBA€TCS HEMPEPHIBHOW B TOUKE VK-1.3.2
Mg (20;: ¥)?
Oter: ®ynkuust = = f(x; V) Ha3bpIBAeTCs HENMPEPHIBHOI B TOUYKe
My (x5: vy ), ecliH OHA ONIpeeieHa B ITOM TOYKe U HEKOTOPOii ee
OKPEeCTHOCTH, MMeeT npeaesa [im f(M) M ITOT mpeaes paBeH
M- J"’!:
3HA4YeHUI0 (PYHKIMH Z B TOUKe M
27. | Kakas u3 popmyn cootBercTByeT muddepennuany Gpynkimun y=e2%? YK-2.3.1
a) dy=2e?*dx
b) dy=e*dx
c) dy=2e*dx
OrtBeT: a)
28. | YacTHbIe IPOU3BOIHBIC YK-1.¥.2
o dz = -
1. Haiinure yacTHbIC IPOM3BOAHBIC _— 1 z— byHKIUN OIK-1.Y.1

sin(3+8x —7y)

2 —x3y7
cos(3+8x—Ty)+8(2 —.!."1_1,' "+ sz’ra'.'S—B.:.‘—?}'ZS.!."'}"'

3,7

z:

OTBerT: ’
|2—x

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

o 8z gz
2. Haiinute 9acTHBIE TPOU3BOIHbIC Epl L byHKIIIN

sin(3 + 2x — 5y)
z =

2 —x*y!
cos(3+2x—5y)+2(2 —x'}}' 1+ 5‘2‘?!':’3—2.1‘—5}':4)."1}".
(2-xty7)

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

OTtBer:

(2 —x*y")?




o dz= E
3. Haiinure yacTHBIC MPOU3BOIHBIE e byHKIIIT

_ sin(1+4x —3y)

= —
3+ xsy!
ros(1+4x—3y)e#{3+xy |- sinl1+4x—-3y 22ty
OTtBerT: 5 o2
13+x"y" )
—cos(1+4x—3y)+*3(3+x"y")—sin(1+ 4x— 3y)7x"y*
(3 +x2y7)?

o = d=
4. HaiiguTe yaCTHBIC IPOU3BOIHBIC e byHKIIUU

_ sin(7 +4x —7y)

= -
3 —x3yt
cos(T+4x—7v) 54|'3—.!."1_1,'5]—sz’ra'.'?—-l.:.‘—?}'ZS.r"}'b
Orser: N
13—x"y")
—cos(7T+4x—Ty)+*7(3—xX*y%) +sin(7+ 4x— 7y)6x’y°
(8 —x%y®)?

o = d=
5. Haiinure 9acTHEIC IPOM3BOHBIC - — I e byHKIIN

_ sin(5+8x —5y)
B E

e ;
3 —x®y
ros(5+8x—5y)+8(3-x 3% )+ sin(5+8x—-5y)4xTy®

I.S_x_]_}ls_ln

OTtBeT:

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

(3 — x*y®)?

29.

Brinucarts ycioBue npu KOTOPOM BbIpasKeHHE
P(x,y,2)dx + Q(x,y,z)dy+R(x,y,z)dz
npejcTaBisieT coboi quddepeHnnan HeKoTopoi GyHKIMHU U(X,Y,Z).
Ortger: [laHHOe BhIpaxeHue MpeacTaBJsieT co0oii nudpdepenunan pynkuun
u(x,y,z), ecam: P(x,y,z) — 310 yacTHasi npou3BoaHast pyHkuuu u(X,y,z) mo
X;
Q(X,y,z) - 370 yacTHasi mpou3BoaHas pyHKIUH U(X,Y,Z) mo y:
R(X,y,Z) 3T0 yacTHasi npou3BoaHasi pyHKIMHU U(X,Y,Z) 1o Z.

VYK-1.B.2
OIlK-1.B.1

30.

Kakas Touka Ha3bpIBaeTCs TOUKOW MakcumyMma GyHKuuu = = f(x; v)9

Otser: Touka (x;; Vy) Ha3pIBaeTCs TOYKOH MaKCHMyMa PyHKIHH
z = f(x;¥) , ec/iu cylecTBYeT TaKasi & - OKPECTHOCTb TOUKH
(x5: Vo) M 2191 BCeX TOYEK (X; V), OTJIMYHBIX OT (X ; vy ), m3 O-
OKPECTHOCTH TOYKH (X ; V; ) BLINOJHSIETCH HEPABEHCTBO:

£ ) < f(xgi¥o)

OIIK-1.3.1

31.

1. Haiitu npou3BoIHYIO QYHKIIMH

flx,y) = (8+5x% +2v* — 7x®y*)* B Touke K(1,1) no
HaIpaBJIeHHIo K Touke M (2,6)
-2256
V26

OTtBer:

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




2. Haiiti npou3BOAHYIO QYHKIUU
fle,v) = (7—x%+ 2v7 — x71v¥)% B rouke K(1,1) mo
HAIpaBJICHUIO K Touke M (4,3

—280
OTBeT: —
V13

3. Haiiti mpousBoHyIO QYHKITMH

Fle,y) = (7—2x"*+ 2y~ —x3y™)% B Touke K(1,1) mo
HarnpaBIeHUIO K Touke M (5,2)

272
OTBeT: —
V1T

4. HaiiTi npou3BOIHYIO (DYHKITHIO

flx,y) = (11— 253+ 2v7% — x%y 7% g rouke K(1,1) mo
HanpaBlIeHUIO K Touke M (5,6)
-1520

OTtBeT: ey

5. Haiitu npousBoanyto GyHKIIUU

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

380
OTBeT: —
V5

32.

CdhopmynupyiiTe HEOOXOIUMOE YCIOBUE IKCTPEMyMa
nupdepeHpyeMoil GyHKIUM ABYX MEPEMEHHBIX Z = f (x; v).
Otser: Eciin B Touke N(xy; v, ) auddepenuupyemas GpyHKmus

z = f(x; V) HMeeT IKCTpeMyM, TO ee 4aCTHbIE IIPOU3BOAHDIE B ITOi
Touke paBubl Hy10 [, (x5;v,) = 0, f' (x5, ) = 0. Dr0 yeaosue

Ha3bIBACTCHA H606XOJII/[MI)IM YCJI0BHMEM IKCTPEMYMaA.

YK-1.3.2

33.

Kakoe ypaBHeHue HazbiBaeTcs AuddepeHnanbHbIM ypaBHEHHEM
IepBoro nopsiaka?
OtBer: /IuddepeHnnanbHbIM  ypaBHEHHEM MEpPBOr0 MNOPSiAKA
Ha3bIBaeTcsl ypaBHeHUe, cBsA3bIBawoee X, Y U y'. OHo MoxkeT ObITH
3aJ1aHO B OJAHOM U3 (popMm:
F(x,y.¥') =0,

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

OIIK-1.3.1

34.

B kakom cinyuae ¢pyukiust y=¢(x,C) (uwau ®(x, y, C) = 0), sBiseTcs
o01uM pereHreM AudepeHnaibHOro ypaBHEHUs IEPBOro Mopsiaka?
OTtBer: O0mMM peieHueM (00IIMM HHTErPaJIOM)
auddepeHINATBHOIO yPaBHEHUS MIEPBOI0 NOPSAAKA HA3bIBaeTCs
¢yukmus y=¢(X,C) (nau ®(x, y, C) = 0), koTopasn

a) ABJIAETCS pellleHHeM ypaBHEeHHs PH J1lo0om xonyctumom C;

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

3HAYeHUM nocrosinuou C.

OIIK-1.3.1
OIlK-1.B.1

35.

Spnsiercs mu Gynkmmst x° + ¥ — 2x = C 06IIUM pelIeHreM
nudpepeHnranbHOro ypapHenus X+yy' = 1?
OtBer: IndppepeHnupys yKa3aHHYIO HesIBHO 3a1aHHYI0 (PYHKIHIO

VK-2.V.1




x*+ y*® — 2x = C, nonyuaem paBeHcTBo:2x + 2yy' — 2 = 0, To ecTh
x+yy' =1

Na, pynxuus x* + y* — 2x = € aBasieTcs OOIHUM pelIeHHEM
AU(pPepeHnaTbLHOI0 YPABHEHUS.

36.

Haiinure obmue pemenus nuddepeHnuaibHbIX YpaBHEHUH,
peACTaBICHHBIX HUXKe. HazoBuTe kakoe-1mbo 1udpoBoe CpeacTBo,

KOTOPOEC MOXET OBITh MMPUMCHCHO JIA pCIICHUS HaHHOﬁ 3aJa4du.
1
r

OrBer: y =In|x| + C

OL[HI/IM 3 III/I(])])OBLIX CpeacTB, KOTOPbIC MOFyT 6I>IT]> l'IpI/IMeHeHLI
JUIs pelleHusl JaHHOM 3a1a4M, OTHOCHTCS
Wolfram Mathematica

2y =%
- X
OrBer: ¥y =5In|x| + €
Onnum u3 undpoBbIX CpeacTB, KOTOPbIe MOI'YT ObITH IPMMEHEHbI
AJI pelICcHUuA }IaHHOﬁ 3agavdu, OTHOCHUTCH
Wolfram I\/Izl;lthematica

v

.V =
3 - 3x

OrBer: y = glnlxl +C

OnHum u3 undpoBbIX CPeACTB, KOTOPbIe MOI'YT ObITH MIPUMEHEHBbI
JUISI pellleHUs TAaHHOM 32124, OTHOCHTCS

Wolfram Mathematica
7

4, y'=-
aZ
OtBer: ¥ = 7In|x| +C
OI{HI/IM n3 III/I(])DOBBIX CpeacrTs, KOTOpbIE MOI'YT 6bITb NMPUMCEHECHBI
AJIA pelIcHus IlaHHOi/i 3adavuu, OTHOCUTCH
Wolfram Mathematica

5 y' =2

OrBer: ¥ =3 In|x| +C

OnHum u3 undpoBbIX CPeacTB, KOTOPbIe MOIYT ObITH IPHMMEHECHBI
AJId pelIceHus JIaHHOﬁ 3adavYu, OTHOCHUTCH

Wolfram Mathematica

6. y' =2
C -
OrBer: ¥y =9In|x| + €
OnHum u3 undpoBbIX CPeaCcTB, KOTOPbIe MOI'YT ObITH IPUMEHEHBI
JUIsI pelieHusl JaHHOM 3a1a4M, OTHOCUTCSI
Wolfram Mathematica
r 12
1. vi==
X
OrBer: ¥y =12In|x| + €
OnHuM U3 HU@POBHIX CPEACTB, KOTOPbIe MOT'YT ObITH IPUMEHEHBI
JUISI pellleHUsl JAHHOM 3a1a4M, OTHOCUTCS
Wolfram Mathematica

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




OtBer: ¥ = 31In|x| + C
OnnuMm U3 Hu@poBbHIX CPEACTB, KOTOPbIe MOT'YT ObITH IPUMEHEHbI
JUUISI pellleHUs1 TaHHOM 3a1a4M, OTHOCUTCS
Wolfram Mathematica
.17
3_ }:r = —
X
OrBer: y =17In|x| + €
OnnuMm U3 uu@poBbIX CPEACTB, KOTOPbIe MOI'YT ObITH IPUMEHEHbI
JUJISI pellleHUs1 TaHHOM 3a1a4M, OTHOCUTCS
Wolfram Mathematica
r =27

4, y' =

X

OrBer: y =27In|x| + €

OnHum u3 nndpoBbIX CpeacTB, KOTOPbIe MOIYT ObITH IPUMEHEHBbI
AJI pelICcHUuA JIaHHOﬁ 3agavdu, OTHOCHUTCH
Wolfram Mathematica.

37.

Pemnre 3anauy Komu npu HaganbHbix yenoBusx: Y(1)=2 , T.e. HaliguTe
YyacTHbIE perieHus quddepeHIanbHbIX ypaBHEHUH, IPEACTaBICHHBIX
HIDKE

2. y'=2

3x

OtrBer: y = E11||:c| +2

B ~w

OtBer: ¥y = 7 In|x| + 2

6. y =

OtBer: ¥ = 9In|x| + 2

7. y'=2
] -

OtBer: y = 12In|x| + 2
8. y' =2
o) —

OtBer: ¥y =31In|x| + 2

9. y'=2
y o=

OtBer: ¥ = 17 In|x| + 2

VK-2.3.1
YK-2.V.1
YK-2.¥.3




10.y' =X

x

OtBer: ¥ = 27 In|x| + 2

38.

Beimummte HoMep o1 KOTOPHIM PACIIONOXKEH Psijl, A1l KOTOPOTO HE
BBIITOJIHACTCSA HeO6XO,Z[HMBII>i IMIPpHU3HAK CXO,I[I/IMOCTI/I?
- n? +3
1) 2ines
) Ehh“rﬁ+?
- 2
2) Z”: Lnasa
- 7
oo 3
3) Z": 13,2 2

M43
4) Y1

nS+1

OTtBeT: 3)

VK-1.3.1

39.

Kaxue nmpu3HaKy HCCIIEI0BaHMUs Ha CXOAMMOCTD TIPUMEHSIOT JUIs
YHCJIOBBIX PAAOB C IMOJIOKUTCIIBHBIMUA yjreHaMu’?
a) mpusHak JlanamGepa

b) npaswio Jlomurans
c) merox Kpamepa
d) mpusnak Komm.

Orteer: a), d)

YK-2.3.1

40.

Ecau psin cxonures, TO 9TO MOKHO CKa3aTh 00 00IIeM YWICHE 3TOTrO
psna?

Otger: Ecan psig cxogurcs, TO ero 001IMii YieH i, CTPEMUTCH K
HYJII0, T.€. [im 1, = 0. I3T0 yrBep:KieHHe Ha3bIBACTCH

71 —+om
HE00XO0IUMBbIM NPHU3HAKOM CXOAMMOCTH psga. B yacTtHocTu, eciu
001IMI YJIEeH 1, He CTPEMHTCS K HYJII0, TO PSii PACXOJUTCH.

YK-2.3.1

41.

Ecnu oOuuii uneH psaa i, He CTPEMHUTCS K HYIIO, YTO MOKHO
YTBEPKJIaTh O CXOJAUMOCTH psia?

Otser: Ecam psig cxogurcs, TO ero 001Mii YieH 1, CTPEMUTCH K
HYJI0, T.e. [im 1, = 0. ITo yTBep:KIeHUuEe HA3bIBACTCH

1 —+0a
He00X0AUMBbIM NMPU3HAKOM CXOJAMMOCTH psaa. B yactHocTH, eciin
001IMii YJIeH 1, He CTPEeMHTCS K HYJII0, TO PSii PACXOAUTCH.

YK-2.V.1

42.

OOmwmit uneH psiga 1, CTPEMUTCS K HYJH0. JlocTaTOuHO JIk 3TOTO IS
TOTO, YTOOBI YTBEPKAaTh, UTO TAHHBIN P CXOAUTCS?

Otger: Ecan psin cxogurcsi, TO ero o01IMii YieH 1, CTPEMUTCH K
HYJI0, T.€. [im 1, = 0. 3T0 yrBep:KaeHHe Ha3bIBACTCH

71 —+om
He00X0AUMBbIM NPU3HAKOM CXOMMOCTH Psiia, HO OHO He SABJISIETCS
A0CTATOYHBIM JIJI1 TOT0, YTOOBI YTBEPKIAATh, 4TO psia cxoaurcs. T.e.
PSil MOKET ObITh KAK CXOASAIIHUMCS, TAK U PACXOASIIIIUMCS.

VK-1.B.2
OIlK-1.B.1

43.

o 5n’

n=13,2_»
UccnenoBats maHHBINA s HA CXOAUMOCTh. BriOepuTe MeTo
HUCCIIEAOBAHUS U3 CIIHCKA:

a) HHTerpanbHbIi MPU3HAK CXOAMMOCTH

VK-1.B.2




b) HeoOxoaumblii NpU3HAK CXOAHUMOCTH
c) Ilpusnak Komu
d) Tlpusnak /lanambGepa

OTtBer: Psij pacxoaurcs, He BLINOJIHAETCS HE00X0AUMBIH
npu3HakK — b)

- (Im—5)2" -
44. 1. HccnemoBaTh CXOMMMOCTB psijia 2,.— '_% YK-1.V.2
Lam+2}3 YK-2.V.1
OTBeT: cxoauTCA
2. HccnenoBaTb CXOMUMOCTD psifa 2., '_;4
" [(Bn—2)*"
OTBeT: cxoauTcs
wm (Am—3)2"
3. MccrenoBath CXOAUMOCTh PAA 2o —— =
o |onR—% v
OTBeT: cX0auTCA
4. HccnenoBarh CXOAMMOCTD PAfa 25—, Skt
n=1" 1an
OTtBeT: pacxoaurcs
e (In+3)a”
5. HccnenoBarb CXOAUMOCTD psijia 2o 'l—°_
iR+ Eia
OTBeT: cxoauTCA
e (1n-5)2" -
45. 1) HccnenoBarh cXoMuMoCTb psijia ¥~ YK-2.B.2
Lem+2)3 OIIK-1.B.1
OTBeT: cxoauTCca
2) Kakoii npusHak Bel ncnons3zoBanu. O00CHYHTE CBOM BBHIOOP.
o
OtBer: npuMennm npm3Hak Jagambepa. [ = lim 2L == 1.
3 9
fi—+oo TR
2\3<1, To psax cxoaurcs. [Ipusnak cpapaenus u npusHak Komm ne
9
MO3BOJIAT OTBETUTH HA BONPOC 3aJaHHS.
46. 1) HccnenoBarh CXOAMMOCTD PAfa 2ore Sk OIK-1.¥.1
n=1" 12"
OTtger: pacxoaurcs
2) Kakoii npusHak Ber ncrons3zoBani. O00CHYiHTE CBOM BHIOOD.
OtBer: npuMeHnnM npusHak Komm. [ = "/a =4 , T.k. 4>1, T0 psia
W M
cxoautcesi. HeoOxonumplii NpU3HAK, NIPU3HAKH CPABHEHHUS U
Jasambepa He M03BOJISIIOT OTBETHUTH HA BONPOC 3a1aHUS.
T -
41. 1) HccnenoBath CXOAUMOCTb PAAA 20—, '—°_, YK-2.V.3
(in+4)5 VYK-1.Y¥.2
VK-2.V.1

OTBer: cxoaurTcs
2) HazoBute kakoe-mu00 mudpoBoe CPeCTBO, MPUMEHUMOE IS
pereHust gaHHOM 3aaaun. OOOCHYHUTE Balll BHIOOP.




OTtBet:
K mudpoBbsiM cpeacTtBaM, KOTOPble MOI'YT ObITh NPUMEHEHbI 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 CONIPOBOKIEHUEM.

48. | IlycTh JaH 3HAKOYEPEAYIOLIUNCS PSI 2=y 1,,. BEcimu psn, OIIK-1.3.1
COCTaBJICHHBIN U3 a0COITIOTHBIX BEJIMYHH |Un|, CXOAUTCS, TO YTO MOKHO
CKa3aTh O 3HaKouepeayromemcs psiae? Boibepure BepHBIid OTBET.

a) Psgcxomurcs

b) Psix pacxomurcs

C) Psn cxoautcst abCOMOTHO
OrtBer: C)

49. | Ecnu aOCOMIOTHBIE BETMYMHBI WICHOB 3HAKOYEPEAYIOIIEroCs psiaa OIIK-1.3.1
2=, U, YOBIBAIOT U OOIIMI WIEH PsAia CTPEMUTCS K HYJIIO, TO YTO OIIK-1.B.1
MO>KHO CKa3aTh O CXOIUMOCTH psiia? Bribepute BepHBIi OTBET.

a) Psaa cxoaures
b) Psx pacxomurcs
C) Psn cxoautcst abCOTIOTHO
OrBer: a)
50. | Crenennsble psabl. IHTEpBaN U painyc CXOIUMOCTH. VK-1.V.2
YK-2.3.1

1. Haiitn 0o61acTh CXOAUMOCTH psiaa

oo

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

n=0
Oreer: (—1;1)

2. Haiitu paanyc cCXOAMMOCTH psaa

oo

Z(h:’” =1+42x +4x*+ -+ 2"x" -

n=0
OtBer: R=0,5
3. Haiiti paanyc cXOOuMOCTH psia

Z(E,‘L':I” =1+5x+ 25:[': 4o LgR oL
n=0
OrBer: R=0,2

4. Haiftu paguyc CXOIUMOCTH psijia
- (-l:l“[SJL':I” _, Iy (3:[.:'2 [-l:l”(:aﬂ':l”

n+1 2 3 n+1
n=0



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
OTBeT: R = 3

5. O06acThIO CXOAUMOCTH psJa

==

Z Colx—a)"=Cp+Ci(x—a)+ Co(x—a)* ++C, (x—a)" ..
n=0
SAsnsiercs unrepsan (2; 4). Halinure ero paanyc cXoauMOCTH.
OtBer: R=1
51. | CreneHHOM psn 2= @, " CXOAUTCS B TOUKE X0.UTO MOXKHO YK-1.3.2
YTBEPKAATh 00 aOCOTOTHOM CXOIMMOCTH TOTO Psiia B KAXKIOU U3 OIIK-1.3.1
TOYeK X, TAKHUX, uTo|x| < |x]?
Oteer: Ecam crenennoi pag 2. -, o, %" CXOAUTCH B TOUKE X0, TO, OH
20COJIIOTHO CXOMHMTCH B KAXKI0H TOUKe X, /151 KOTOPOii |x| < |x,].
JTO yTBepsKJAeHHe Ha3bIBAeTCsl TeopeMoi Adeus.
52. YK-1.¥.2
1. Pasnoxutb MHOrOwIeH f(x) = —x? —10x* —30x — 31 B pax
Teitiopa B OKpECTHOCTH TOUKH ¥ = —2
OTtBeT:

flx)=—-3—-2(x+2)—24(x+2)*— (x+ 2)°
2. Paznoxuts MHOrOwIeH f(x) = —x* —2x% + 5x — 1 Bpag
Teitiopa B OKpECTHOCTH TOUKH ¥ = 1

OTtBer:
flx)=1-2(x—1)—5(x—1)"— (x—1)?

3. Pasnoxuth Morowien f(x) =—2x*+ 14x> —25x +12 B
psan Teitnopa B OKPECTHOCTH TOUKH ¥ = 2

OTtBer:
flx)=2+7(x—2)+2(x—2)"—2(x—2)°

4. Pa3noxuts MHOrowneH f(x) = —2x*—2x?+7x +13 B pan
Teiiopa B OKpeCTHOCTH TOUKH ¥ = —1

OTtBer:
flx)=6+5(x+1)+4(x+1)*—2(x+1)°

5. Pa3noxwuTh MHOrowIeH f(x) = —2x°—7x* —x +9 Bpan
Teiliopa B OKPECTHOCTH TOUKH ¥ = —2
OrBer:
flx)=—1+3(x+2)+5(x+2)*—2(x+2)°

Bomnpocs! (3agaun) muis 3adera / tud¢. 3aueTa npeacTaBieHsl B Tadaure 16.
Ta6muma 16 — Boripocs! (3amaun) nist 3auera / audd. 3adera

Ne /i ‘ ITepeuens BompocoB (3a1a4) ans 3adera / audd. 3auera

\ Kog




WHIUKAaTOpa

Y4eOHBIM MJIAHOM HE PEAYCMOTPEHO

[lepeyenp TeMm Jii KypCOBOTO IPOEKTUPOBAHUS/BBIIONHEHUS KypCOBOH paboThHI

MpeACTaBICHBI B TabmwmIe 17.

Tabmuua 17 — IlepeueHs TeM 17151 KypcOBOTO MPOSKTUPOBAHUS/BBITIOTHEHHUS] KyPCOBOM PabOTHI

Ne i/t

[TpuMmepHBIii IepedeHb TeM AJ1 KypCOBOTO IPOEKTUPOBAHMS/BBIIIOITHEHUS
KypCOBOI1 pabOThI

Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO

BOHpOCH AJi1 IIPOBEACHHUA HpOMe)KYTO‘lHOI‘/'I arreécrallikn B BHAC TCCTUPOBAHUA

npeJcTaBieHbl B Tabnuue 18.

Tabnuna 18 — [IpuMepHbIi IEpeYeHb BOIPOCOB JJIsI TECTOB

Ne

Kon
o/ [IpumepHBIil nEpeYeHb BOMPOCOB JIJIsl TECTOB HHIUKATOD
I a
TunoBoi BapuaHT TECTOB
1 cemectp
1. | Beruncaure 1) 1 YK-1.3.2
npezaen 2) 3 YK-2.V.1
. 3x% 4 2x — 73) 1,5
e e T I
Ortser: 3)
2. | Touko# 1) 6 YK-1.Y.2
paspsiBa 2) 2
byHKIMH 3) 1
v = x—3 4) 4
N E_:(:—S:lfn_x' OTtBerT: 3)
SIBIIICTCS] TOYKA
3. | [IpousBogHas 1) 2x-4%In4 VK-2.V.1
byHKITUN 2) 2x-4°71
yo=x"4% 3) x-4%(2+ x)
paBHa 4) x-47(2 + xln4)
OtBet: 4)
4. | Abcuucca 1) 8 YK-1.¥.2
JKCTpEeMyMa 2) 05
byHKIIHH 3 1
v=8-—x"+x(4) -05
paBHa OrtBert: 2)
5. | Beramcure 1) ———+ VK-1.V.2
arerpat 2) In |‘: Jrfcil}_ﬂ +C
dx .
J (1 +x2)arctg?®) ~arergix T C
1
4) arctgx +C
Otger: 1)
6. | Boruncmnure 1) 0,5 (3-8x)5(-8) VK-2.V.1
MIPOU3BOAHYIO VK-1.V.2




q)yHKHI/II/B i 2) 0,5(3-8x)%° (8)
y=(3-8x) 3) 0.8 (3-8x)°5 (-8)
4) 0,5 (3-8x)°8 (-8)
OTtBer: 1)
7. | Beruucnure 1) v =251 VK-2.V.1
NPOU3BOIHYIO | 2) y = ™
BTOPOTO 3) y=5e 1
nopsiika 4) 25
yHKIHH Otger: 3)
y=e Bx—1
8. | OOparHoii 1) v=x* OIIK-1.¥.1
byHKIHEH 110 2) v = =
OTHOIIIEHHIO K 1
3) y=Inx
: Ortser: 3)
SIBIISICTCS
byHKIHS
9. | IlepBas 1) cxopocTh U3MeHeHusi PYHKIUH OIIK-1.3.1
MIPOU3BOHAS 2) wHampaieHue QyHKIUN OIIK-1.V¥.1
byHKUIUM 3) mnpupatieHue QyHKIIUNA
II0Ka3bIBacT: 4) NpUpaILIEeHHE apryMeHTa (QyHKIIUA
Otger: 1)
10.| Auddepennnan | 1) orHoueHuo npuparneHus GyHkuuu K npupamienuo | OIMK-1.3.1
(byHKIIUN paBeH aprymeHra OIIK-1.B.1
2) TPOU3BEICHUIO MPUPALICHUS (YHKINU Ha
NpUpAIICHHE apryMEHTa
3) mpou3BeleHNIO MPOU3BOIHOI HA MPUpAaIlleHHEe
aprymeHra
4) mpupameHuo apryMeHTa
Ortser: 3)
11.| Beruucnure 1) 1 YK-1.V.2
YHCII0 TOYCK 2) 2 YK-2.V.1
paspbiBa 3) 3
byHKIMH 4) 0
= x + 2| Orser: 3)
- l::L._S'JL_E:l.;__q_IIE
12.| Beruucnure 1) 0 YK-1.3.1
npeaen 2) 9 OIIK-1.V.1
. sin®3x 3) 3
lim — 4 1
Otser: 2)
13.| YpaBHenue 1) v=2x+4 OIIK-1.V.1
KacaTeNbHOM K | 2) v =4x + 3
rpaduxy 3) y=2x—5
}yHKIHIH 4) y=3x—4
y=x"—2 Ortger: 4)

B €I'0 TOYKE C




a0cruccon
Xo= 1 umeer BUL

14.| Beruncanre 1) 0 YK-1.Y.2
3HAUCHUE 2) -1
IIPOM3BOIHOM 3) 3
BTOPOTO 4) -4
HopsaKa Otsert: 4)
byHKIIUN
v = sin2x + 4x
B TOUKE x = —
15.| MHoxecTBO 1) —ixsin3x —cos3x+C OIIK-1.Y.1
T1epBOOOPA3HEIX : 1 7
byHKIT 2) 3xsin3x + Scos3x +C
flx) = —xcos(3 ©3) 3xsin3x — éco s3x +C
MMECT BIN 4) 3xsin3x + 9cos3x + C
Otger: 1) -
16.| Beruncaure 1) YK-2.V.1
UHTErpat
" dx
J xlnx 2)
3)
4)
2)
OrBer: 3)
17.| Eciu k 1) LE*' ‘;“ _ VK-2.V.1
ONPEACIEHHOMY CT
MHTETpaNy 2) 6 [FFEE
5 dax “1 e+l
—_— r2 ot
Jl \."_X' T i,‘."_?{' 3) -JJ. £B .2
MPUMEHHUTD 2 t5de
MOJICTAHOBKY 4) 6], 3 3¢
x = te, TO OH
MPUMET BUJ Otger: 4)
18.| Teno nuxercs | 1) 6 OIlK-1.3.1
10 3aKOHY 2) 4 OIIK-1.V.1
S(t)=5t3+1, 3) 10
Torga ckopocte | 4) 15
B MOMEHT OTtBet: 4)
Bpemenu t=1
paBHa
19.| Vkaxwure 1) Xusinx VK-2.3.1
byHKuHY, 2) X utg2x
KOTOpEBIE 3) X wu Ccos2x
SIBIISTIOTCSI 4) Xwusin2x




9KBHUBAJICHTHBI
mu npu x —+ 0

OTtBer: 1)

20.| Kakoe u3 Hike | 1) oTHOLIeHHE pupalieHns GyHKIUN K TPUPALLICHUIO YK-2.3.1
NIEPEYHCIICHHBIX | apryMeHTa
IIPEIIOKECHU N 2) otHoweHNs (PYHKIIMU K TPUPALICHUIO apTyMEHTa
orpenenseT 3) oTHOMICHKE TIpesiena QYHKIMUA K apTyMEHTY
IPOU3BOIHYIO 4) mpeneJsi OTHOLIEHHUsI IPUPaIeHusT QYHKIHHA K
byHKIIMT NPHUPAIIEHUI0 APTYMEHTA
(xorma OrtBert: 4)
npUpaneHue
apryMeHTa
CTpEMUTCS K
HYII10)?
2 cemecTp
1. | [onuslit 1) 2x*ydx + 3x*yidy VK-1.V.2
anddepenman 2) 3x°yidx+ 2x°ydy
byHKIIUN 3) 3x ydx + 2x3ydy
z = xy? 4) 2x*y*dx + 3x ydy
PaBeH Ortser: 2)
2. | Ykaxute 1) =7, L_ YK-2.V.1
CXOJISIIHIACS o1
YHCIIOBOH Psijl 2) Z, s
3) Timi =
4) oz
na
Otger: 2)
3. | Ykaxure 1) E:le% (x —2)" OIIK-1.V.1
CTETICHHOH pA/I, 2) T= n(x—2)"
JUTSE KOTOPOTO T .
untepsai (0;2) 3) L= (- 1)"
SABIISIETCS 4) oo n(x+2)"
MHTEPBAIIOM OrtBert: 3)
CXOJIMMOCTH.
4. | Vkaxure 1) 6 YK-1.Y.2
JaCTHYIO 2) 6xy
[IPOU3BOIHYIO 3) 6x
no v gyukuun | 4) 3x°
JBYX OtBert: 4)
HEepEeMEHHBIX
z = 3x%y
5. | Eciiu V- 5910 1) 2 OIIK-1.3.1
KyO co 2) 4 OIIK-1.V.1
CTOPOHOM 3) 8
JUIUHBI 2 4) 16
enuHuipl, Toraa | Oreer: 3)
UHTErpal
5, av

paBeH




6. | HeoOxomumbIit 1) T, 3_‘? VK-1.3.1
IIPU3HAK e
CXOJIMMOCTH HE 2) Xi= =
BBITIOJTHEH JIJIsI 3) T L
pana ntlan—2

4 55,50
OtBet: 3)

7. | PaccunTaiite 1) Zcos(5x+ 2y) OIlK-1.3.1
YaCTHYIO 2) —2sin(5x+ 2y) OIIK-1.V.1
IIPOU3BOJHYIO 3) cos(5x+ 2y)
o= 4) (5x+ 2)cos(5x + 2y)

7 OrtBer: 2)
byHKIIUN
z = cos(5x+ 2y

8. | Beruucnure 1) 0 VK-1.3.2
MOBTOPHBIN 2) 1
UHTErpaj 3) 05
[Pdy [fdax |4 0l

Ortser: 3)

9. | Haiigure 1) [4,0) YK-2.V.1
o0acTh 2) (-3,0)
CXOZIMMOCTH 3) (-2,0)
S |9 1O

e Otser: 1)

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

11.| Haiigure 1) 2Zcos(5x+ 2y) OIIK-1.3.1
YaCTHYIO 2) —2cos(5x+ 2y) OIIK-1.V.1
MIPOU3BOJAHYIO 3) cos(5x+ 2y)

S_z 4) (5x+ 2)cos(5x + 2y)
KIIUH
g)}I:Hsz'n[Sx— 2y Orser: 1)

12.| Tana ¢pyHKIUS 1) 1+ 3x— ;xf VK-1.V.2

Flx) = e, -

TOTJ1a TIepBbIE
TpH (OTJINYHbBIE
OT HyJIs) 4JieHa
pa3IoKEHU

3TOM (PyHKIMU
B psan Teiiopa
B OKPECTHOCTH

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

Otger: 4)




TOUKU X, = 0

UMEIOT BUJ
13.| [ToBTOpHBII 1) 0 YK-1.3.2
UHTErpal 2) 1 VYK-1.V.2
3) 05
vlﬂf dx vlﬂ; dy vI"__ﬁl d=4) -1
paBeH Otsert: 2)
14.| Heo6xoaumbrit 1) ¥, r!j +3 OIIK-1.3.1
IpU3HAK tT T OIIK-1.V.1
CXOOUMOCTH HE 2) EJ =1,3.,
BBIIIOJIHEH IS 3) T=_, - E
psna e
4) Xi=is
OtBer: 1)
15.| Ecnu V- 5310 1) 27 OIIK-1.3.1
Ky0 co 2) 9 OIIK-1.Y.1
CTOPOHOI 3) 81
JUTAHBI 3 4) 16
eauHuIel, Toraa | Oreer: 1)
UHTErpal
fff, av
paBeH
16.| Boruncnure 1) 0,2 YK-1.3.2
HOBTOPHBII 2) 0,3
UHTErpaj 3) 0,25
[Fdx [FEay |4) 05
4 OtBert: 3) 0,25
17.| Haiigure 1) [0, 4) YK-2.V.1
o0acTh 2) (0,3)
CXOLMMOCTH 3) (0,2
D T )
e Otser: 1)
18.| Beruncnure 1)4,5 YK-1.3.1
UHTErpal 2) 0,75 OIIK-1.V.1
rl 1 r2 . 3) 4
JE dx Jl xvdy | 4)
Otger: 2)
19.| YacrHas 1)6 OIIK-1.3.1
IIPOM3BOIHAS 2) 6xy OIIK-1.V.1
no x pyakmuun | 3) 6X
IBYX 4) 6x + 3x°
TNePEMEHHBIX Ortser: 2)
z=3x"y
20.| 3nagyenue 1) 15 YK-2.V.1
¢ynkuuu nByx | 2) 20
TIepEMEHHBIX 3) -15
7z=3x-2y+16 B 4) -20
touke A(1,2) Otger: 1)

pPaBHO




21. Ykaxure tun qudpepeHnrnanibHOro ypaBHEHUS YK-2.3.1
(2x+ 1)y +y=x:
OTBeTHI:
1) VYpaBHeHuUE ¢ pa3AessIOIMMUCS TEPEMEHHBIMU
2) JluHeiiHOe ypaBHEHHE
3) Vpasuenwue bepuyim
4) YpaBHeHHE B OJTHBIX AU PepeHnnanax

Otger: 2)
22. Ykaxute obmiee pemeHue nuddepeHuanbHOro OIIK-1.V¥.1
ypasrenus (2x + 1)dy + y*dx = 0; OIIK-1.B.1

1) y=2In[2x+ 1|+ C

2) ¥y =In|2x +C|
2

) ¥= In|zx+1l+C
4) y = 3In|x|
Ortser: 3)
23. VYkaxute yacTHOe peieHue nuddepeHnuanbHOro OIIK-1.3.1
YpaBHEHUS OIIK-1.V.1
v' + 2y = 4, yJI0BJIETBOPSIOIIEE HAYATLHOMY YCIOBHIO
y(0) = 5:
1) y=4e ™™ +5
2) yv=4—x

3) y=3e 2" +2
4) y=2e" +2

Ortser: 3)

24, Cpenu nepeuncieHHbIx quddepenimanbabix ypasHenuit | OITK-1.3.1
YKaXXHUT€ ypaBHEHHUE C pasjeistonmucs nepemenasiMu: | YK-2.3.1
1) (x*+y*+2x)dx 4+ 2xydy =10
2) (x*+y*)dx +2xydy =0
3) (ay* +x)dx+(Fy—y)dy=0
4) (x*+y)dx —xdy=0

Otser: 3)

CucreMa OLIEHNBAaHUS TECTOBBIX 3a/laHUMN:

1 Tun) 3amaHue KOMOMHUPOBAHHOTO TUIA C BHIOOPOM OJIHOTO BEPHOTO OTBETa M3 YETHIPEX
IPEUIOKEHHBIX U 0O0CHOBAaHMEM BhIOOpa CUMTAETCSI BEPHBIM, €CIIM MPaBUIBHO yKa3aHa Iudpa
U TIpUBEJIEHBl KOHKpPETHBbIE AapryMEHThl, HCIOJb3yeMble Npu BbIOOpe oTBeTa. [lonHoe
COBIIAJICHHE C BEPHBIM OTBETOM OlleHUBaeTcs | 6ayuioM, HEBEPHBIM OTBET WIIM €ro OTCYTCTBHE —
0 6amnos.

2 Ttun) 3agaHue KOMOMHHMPOBAHHOI'O THUIIA C BBIOOPOM HECKOJIBKMX BapHaHTOB OTBETa M3
MPEJJIOKEHHBIX U Pa3BEPHYTHIM OOOCHOBAHHWEM BbIOOpa CUMTAETCS BEPHBIM, €CIIM MPAaBUIBHO
yKa3zaHbl HUGPHl U MPUBEACHBI KOHKPETHBIE apTyMEHTHI, HCIIOJIb3yeMbIe IIPU BHIOOPE OTBETOB.
[TonHOE coBmaaeHne ¢ BEPHBIM OTBETOM OIIEHHMBaeTCs | OaiioM, eciau AOMYIIeHbl OIIMOKH WU
OTBET OTCYTCTBYeT — 0 OasuioB.



3 tun) 3azaHue 3aKpHITOTO TUIA HA YCTAHOBJICHUE COOTBETCTBUS CUUTACTCS BEPHBIM, €CIIH
YCTaHOBJICHBI BCE COOTBETCTBUS (MIO3MLIMH W3 OJHOTO CTOJOLA BEPHO COIOCTABICHBI C
HO3UIUSIMU ApYroro crojobua). [lonHoe coBnaseHne ¢ BEpHBIM OTBETOM OLIEHUBAeTCs 1 Oaiom,
HEBEPHBII OTBET MM ero OTcyTcTBUE — 0 OayuioB

4 tum) 3amaHue 3aKPHITOTO THUIIA HA YCTAHOBJICGHUE MOCIICAOBATEIBHOCTH CUUTACTCS BEPHBIM,
€CIIM TIPaBMJIBHO yKazaHa BCsS IocienoBaTenbHOCTh nu¢p. [lonaHoe coBmageHue ¢ BEpHBIM
OTBETOM OIICHUBAeTCsI | GayuioM, €Ciiu JIOMYILEHBI OIUOKH UM OTBET OTCYTCTBYET — () GaylioB.

5 tun) 3amaHue OTKPHITOTO THIIA C Pa3BEPHYTHIM OTBETOM CUMTAETCS BEPHBIM, €CIH OTBET
COBIAJACT C OTAJOHHBIM [0 COJCPKAHHIO W TMOJHOTE. [IpaBUIIbHBIA OTBET 3a 3aJaHUC
olLleHUBaeTcs B 3 Oauia, eciii JOMyIeHa O/1Ha OUIMOKA \ HETOYHOCTD \ OTBET NPABUIIBHBIH, HO HE
HOJHBIN - 1 6ai, ecnu gomyieHo Oosiee 1 ommoOKu \ OTBET HENPAaBUIIbHBIN \ OTBET OTCYTCTBYET
— 0 6amos.

[lepeyeHb TeM KOHTPOJBHBIX pabOT MO AUCHUIUIMHE OOyYaromuXcs 3a0YHOU (OPMBI
o0yueHus, npeacTaBieHbl B Tabauue 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX padOT

Ne /i [lepeyeHp KOHTPOJIBHBIX PabOT
1 Wurerpuposanue u nuddepenimpoBanue GyHKIHiA
2 ay

10.4. MeTtoqu4veckre  MaTepUaNbl,  ONPEACISAIONIUE  TPOUESAYPHl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOLUX dTanbl (OPMUPOBAHHUS KOMIIETCHLUH, COJEPXKATCi B
JOKaJbHBIX HOpPMATUBHBIX akTax [YAIl, pernmaMeHTHUPYIOMUX TMOPSAOK U MPOUEAYPY
MPOBEJICHUS TEKYIIEr0 KOHTPOJISL YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTECTAIllMH 00Yy4arOIIUXCs
I'VAIL

11. Meroauueckue yKazaHus JUisi 00y4aroIMUXCsl 10 OCBOCHUIO UCIUIIIUHBI

11.1. Meroauueckue ykasaHus s OOyYalOIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepuana.

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOTO MaTepuaia — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
riyOOKoe U SICHOE H3JIoKeHHe yueOHoro marepuana. HasHadeHune cOBpEMEHHOM JeKUuU B
paMKax JTUCUUIUIMHBI HE B TOM, YTOOBI MOJYyYUTh BCIO MH(QOPMAIMIO MO TEME, a B OCBOCHUU
(byHaaMEHTalbHBIX MpoOJeM JUCHUIUIMHBL, METOJOB HAy4YyHOrO IMO3HAHMSA, HOBEUIINX
JOCTHKEHUI HayyHOW MbIcaU. B yuyeOHOM mpoliecce JIEKIHs BBIIOIHSAET METO/I0JIOTMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIEKIUs packpbIBaeT MOHATUHHBIN anmapar
KOHKpETHON oO0jacTu 3HaHUd, €€ MpoOJeMbl, JaeT LEIbHOE MNPEICTaBICHUE O JUCLUILIMHE,
MIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUIIIIMHAMH.

[InaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYaIONIMMHUCS JEKIIMOHHOTO MaTepuaa;

— TIOJYyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aNMMOCBA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX ONPEAEIAETCS LENEBOM YCTAHOBKOM K Ka)KJJOM KOHKPETHOU TEME;

— TOJy4Yy€HHE ONbITa TBOPUYECKOMN pabOThl COBMECTHO C MPEIO/IaBATENEM;

— pasBuTHE NPO(ECCHOHATHHO-IETOBBIX  KadecTB, JIIOOBM K  TIpeAMETYy U
CaMOCTOSITEIBHOTO TBOPYECKOI'O MBIIITICHHUS.

— TIOSIBJIEHHE HEOOXOAMMOT0 HHTEpEca, HEOOXOIUMOTO IS CAMOCTOSITEIHHOW paOOTHI;

— TOJy4YyeHHE 3HAaHUW O COBPEMEHHOM YpPOBHE pAa3BUTHS HAyKHM U TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHSI Ha ONMkKaiine rofbl;

— HayyuTbCsd METOJMYECKH oOpabaTbiBaTh MaTepuasl (BBIACIATH TJIaBHBIE MBICITH H
NOJIOKEHUSA, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSITH HX B  Pa3iIM4YHBIX
bopMynupoBKax);

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




JlekuMOHHBI MaTepuan MOXKET COINPOBOXKAATbCA  JIEMOHCTpAalUMed CIajujoB U
UCMOJIb30BaHUEM pA3JaTOYHOIO MaTepuajla IpU IPOBEIEHUM KOPOTKMX JUCKYCCHH 00
OCOOEHHOCTSIX IPUMEHEHMSI OTAEIBHBIX TEMATHK 10 TUCLUIUIMHE.

CrpyKTypa npefocTaBieHys JEKIHOHHOIO MaTepraa:

— Omnpenenenns MaTeMaTUYECKUX TEPMUHOB.
—  @®OopMyIHpOBKa TEOPEMBL.

— Jloka3aTeabCTBO TEOPEMBI.

— Hnmoctpupyomue npuMepsl.

11.2. Metoau4veckue ykazaHUs JUIsi OOYYAIOIMIMXCS MO TPOXOXICHUIO MPAKTHUYECKHUX
3aHATUN

[TpakTdeckoe 3aHSATHE SIBISETCS OMHOW M3 OCHOBHBIX (DOpPM OpraHM3alHuH y4eOHOTO
polecca, 3aKII0Yaronasicsl B BHITOJHEHUN 00yUYaIOLIUMUCS TOJI PYKOBOJCTBOM MPEO1aBaTeNs
KOMIUIEKCa YYeOHBIX 3aJaHUN C 1EIbI0 YCBOSHUS HAYyYHO-TEOPETUYECKHMX OCHOB YUeOHOU
JTUCIUILIMHBL, TPUOOPETEHUsI YMEHUN U HaBBIKOB, OIbITa TBOPUECKOH J€ATEIHbHOCTH.

[lenpro MPaKTUYECKOTO 3aHITHS I 00YYAIOIIETrOCs SIBISICTCS IPUBUTHE 00YJatOIIUMCS
YMEHHH U HAaBBIKOB MPAKTUYECKON IEATEIHHOCTH 110 U3y4aeMOM TUCITUTLINHE.

[Tnaaupyemblie pe3yabTaThl IPU OCBOCHUH 00yUYAIONTUMCS PAKTHYSCKUX 3aHSATHI:

— 3aKperuvieHue, yriayOJleHue, pacliMpeHHe M JAeTaju3alus 3HAHUW TpU PelIeHUU
KOHKPETHBIX 3a/1a4;

— pa3BUTHE I[I03HABATENIBHBIX CIIOCOOHOCTEH, CaMOCTOSITEIBHOCTH  MBIILICHHUS,
TBOPYECKOI aKTUBHOCTH;

— OBIIQJICHHE HOBBIMH METOJaMH M METOAMKAMU H3YYeHHsS KOHKPETHON y4ueOHOM
JTUCUUTITAHBI;

— BBIpa0bOTKAa CIOCOOHOCTH JIOTMYECKOTO OCMBICICHHSI TONYyYEHHBIX 3HAHUU IS
BBITIOJTHEHU S 33/1aHUM;

— CBSI3aHHBIC C MOJIyYEHHUEM HOBOW MH(POPMAIUH IyTEM CaMOCTOSATEIHHO BHIOPAHHBIX
o0ecrieyeHne palMoOHAIBHOTO COUYETAaHHS KOJUICKTHBHON M MHAWBUIYAIBHOW (hopM 0OyUueHHs.

OYHKIMY TPAKTUYECKUX 3aHATUH:

— TIO3HaBaTeJIbHAS;

— pa3BHBalOIaf;

— BOCIIUATATENbHAs.

[To xapakTepy BBINOJHAEMBIX OOYYAOMIMMCS 3aJaHUM IO MPAKTUYECKUM 3aHATHUSIM
MOAPAa3AeIAI0TCS Ha:

— O3HAKOMHTENIbHBIC, TMPOBOJAMMBIC C TEIbI0 3aKPEIUICHUS MW KOHKPETH3alluu
M3YYEHHOTO TEOPETUUYECKOr0 MaTepuraa;

— aHaATUTUYECKHE, CTAaBSIINE CBOCH IIeNbI0 MOyudeHHuEe HOBOM MH(GOpPMAIIMU Ha OCHOBE
(dbopMaIi30BaHHBIX METO/IOB;

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

@DopMbI OpraHU3aIUH MPAKTUYECKUX 3aHITHIA:

- B HHTEpaKTUBHOW (¢dopme (perieHue CUTYyallMOHHBIX 3ajad, 3aHsATUA 10
MOJICTTUPOBAHUIO PEATbHBIX YCIOBUM, TPYIIOBBIE TUCKYCCHH);

- B HE WHTEPaKTUBHOU (opme (BBIMOJHEHUE YIPAKHEHUH, PEIICHHE TUIIOBBIX 3ajad,
pelleHre CUTYaI[MOHHBIX 33/1a4 U JAPYTOe).

TpeboBaHus K MPOBEJACHUIO MPAKTUICCKUX 3aHITUN

[IpakTrueckue 3aHATASA HAYMHAIOTCS C 3aMUCH B OKypHal  MperojaBaTess
MPUCYTCTBYIOIIUX CTYACHTOB. 3aTEM OOBSIBISICTCS TeMa MPAKTUYECKUX 3aHITHM.

[IpenogaBaTens 4MTaeT ycIOBHE 3aJaydl M IpeajiaraeT CTyJeHTaM CaMOCTOSTEIbHO
pPElINTh 3a/layy, UCIOJb3Ysl 3HAHUSA, MOJYYEHHBbIE CTYJEHTOM Ha JeKuuu. CTyIEeHT, KOTOPbIi
MEepPBBIM DPEIIWJI 3a/Jady, BBI3BIBAETCA K JOCKe. B ciiydae ecnm CTyneHT MPaBUIBHO PEIIHI




3ajady, OH moiy4aer 5 6ayutoB. Ecim cTyfeHT pemraer 3aaady ¢ MOMOUIBIO MPENoAaBaTes, TO
nonydaer 4 Oamia. 3aTeM, B KOHIIE CEMECTpa, OICHKH CTYJICHTOB (BKIIIOYas OIICHKY
MOCEIIAeMOCTH) TepPeBONATCS B OOHychl (kadectBo) or 0 mo 5 OammoB. Dtu OOHYCHI
NO0ABIISIOTCS K 00IIIEH cyMMe 0aJUIOB B paMKaX MOJIYJIbHO-PEUTHHTOBOW CHCTEMBI.

CryneHTaM BBIJAeTCsl JOMAITHEE 3aJlaHWe B BHJE 3a7ad, KOTOPHIE OHU CIAIOT B
YCTaHOBJICHHBIE CPOKH.

11.3. Meroauueckue ykazaHus JUIsi OOYyYarOIIMXCs 10 MPOXOXKICHUIO CAMOCTOSITEIHHOMN
paboThI

B Xo/e BBITIOJHEHUSI CaMOCTOSITEIBHON PabOThI, 00YYaIOUIUIICS BBIOIHICT pabOTy IO
3aJJaHUI0 U TIPU METOJUYECKOM PYKOBOJCTBE IMPEIoAaBaTelis, HO 0e3 ero HermocpeJICTBEHHOIO
YUYaCTHS.

Jlns oOyuaromuxcsi o 3a04HOi (hopme OOy4deHHUs, CaMOCTOSTEeIbHAs PabdoOTa MOXKET
BKJTIOYATh B Ce0s1 KOHTPOJIBHYIO paboTy.

B mporiecce BBIMOTHEHHSI CaMOCTOSITENILHON paboThl, Yy oOydaromierocst (GhopMupyercs
nenecooOpasHoe MIaHUPOBaHUE pabouero BpEMEHH, KOTOPOE MO3BOJISET UM Pa3BUBATh YMEHUS
N HAaBBIKM B YCBOCHHMU MW CHCTCMATHU3ALUU HpI/IO6p€Ta€MI)IX 3HaHI/II71, O6CCHC'—II/IBaeT BBICOKHH
YPOBEHb YCIIEBAEMOCTH B TIEPUOJ OOYUYEHHsI, IOMOTAaeT IIOJIyYUTh HABBIKH ITOBBIIICHHUS
poeCCHOHAIBHOTO YPOBHSI.

MeroauyeckiMH ~ MaTepuallaMH,  HaNpaBJSIONIMMU  CAMOCTOSITENIbHYHO — paboTy
00yJarouumxcs BISIOTCS:

—  y4eOHO-METOJINYECKUN MaTepPHaJl 10 TUCIUILIHHE;

11.4. Metoauueckie yKazaHusl JUIsl OOyYaroIIMXCS IO MPOXOXKICHUIO TEKYLIETro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTPOJIb YCIEBAEMOCTH IIPEIyCMaTpPUBAaET KOHTPOJIb KayecTBa 3HAHUU
00y4aroIuxcsl, OCYLIECTBISEMOIO B TEYEHUE CEMECTpa C I1IeJIbI0 OLEHUBAHUS XO0/1a OCBOCHMS
JUCLIUATIIIVHBI.

B Tteuenue cemectpa B cucreme auctaHimoHHoro ooOyuenus ['YAII B dopme
TECTUPOBAHUS TPOBOJATCS JIBE IPOBEPOYHBIE pabOTHl IO PEHICHUI0 3aJa4 H  OAHH
TEOpPETUYECKUI ompoc (TMepeueHb BOIPOCOB Ul TECTOB pa3MelleH B «baHke BOMpOCOB» B
cuctemMe aAucTaHUMOHHOrO oOyueHuss ['YAII), Ha npakTHUeCKUX 3aHATHSIX MPOBOJATCS
IPOBEPOUHBIE pabOTHI MO pazjiesiaM Kypca B MUCbMEHHOW (opMe, pacCUMTaHHbIE KaK Ha Iejoe
3aHATHE, TaK U HA €0 4acTb.

Pe3ynpTaThl TEKyIIEro KOHTPOJS YCIIEBaeMOCTH OyIyT YUUTBIBATHCS MPH MPOBEACHUU
IIPOMEXKYTOUHOM arTecTaluu (IpU UCIOJIb30BAHNN OaJIbHO-PEUTHUHIOBOI CUCTEMBI OLICHUBAHUS,
KaX/bli BHJ KOHTPOJS OLEHMBAaeTCs B Oalax, W3 KOTOPbIX (OPMHUPYETCS MTOTOBBIN
pe3ymbTar).

11.5. Meroauyeckue ykazaHus JJsi OOYYArOIIMXCS MO MPOXOXKIECHUIO MPOMEXYTOUHON
aTTeCTalUU.
[TpomexxyTouHast aTTecTanus 00yJaronuxcs MpeaycMaTpUBaeT OLIEHUBAHUE MPOMEKYTOYHBIX U

OKOHYATEJIbHBIX PE3yJbTAaTOB OOYYEHMs MO AMCLUUILUIMHE. DK3aMeH — (opMa OLEHKH 3HaHMH,
MOJIyYEHHBIX 00y4YarolMMCs B MPOLIECCe U3YUYEHUs BCEW MUCIUIUIMHBI WM €€ YaCTH, HaBBIKOB
CaMOCTOSITENIbHOM paboThl, CIOCOOHOCTH MPUMEHATh MX JUISl pElIeHUsl MPaKTUYECKUX 3ajad.
OK3aMeH, Kak NpaBWJIO, MPOBOAMUTCS B MEPHOJ SK3aMEHAIIMOHHOM CECCHM M 3aBeplIaeTcs
aTTeCTallMOHHOMN OLIEHKO «OTIIMYHOY, «XOpOILOY, «yIlOBJIETBOPUTEIBHOY,
«HEYAOBIETBOPUTEILHOY.



Jluct BHeceHUs U3MEHEHUH B pabouyio MporpaMmy TUCIUIUIMHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




