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AHHOTaUs

Hucrunmaa «MaTtemaTtrka. MaTeMaTHYecKHii aHajau3» BXOIUT B 00pa30BaTEIIbHYIO
porpaMMy BBICIIETO0 00pa3oBaHUsl — MporpaMMy OakajaBpuara 1Mo HalpaBICHHUIO MOATOTOBKHU/
crenanbHocTh 25.03.01 «TexHuueckas dKCIUTyaTalus JICTaTeIbHbIX allllapaToB U JIBUTATENICi»
HaIPaBJIECHHOCTH «OJKCIUTyaTallds W MCHBITAHUS aBHAIIMOHHOW U KOCMHYECKON TEXHUKH.
Hucnurnmuna peanusyercs kadeapon «Nely.

JlucuurinHa HalleJieHa Ha ()OPMUPOBAHKE Y BHITYCKHUKA CIICAYIONUX KOMIICTCHIIUN:

VYK-1 «Cnoco0GeH OCyIIECTBIATh MOWCK, KPUTHYECCKUN aHAIM3 M CHHTE3 WH(OpPMAIIHH,
MPUMEHSATb CUCTEMHBIN TTOAXO0/ JIJISl PEIICHUsI TIOCTABICHHBIX 3a/1a4»

VYK-2 «CrnocobGeH ompenensath Kpyr 3a7ad B paMKaxX IOCTaBJICHHOHW M W BBIOHUpATh
ONTUMAJIFHBIC CIIOCOOBI MX PEIICHUsS, UCXOJS U3 NEHCTBYIOIIMX MPABOBBIX HOPM, UMEIOIIHXCS
PECYPCOB U OTPaHUYCHUI»

OIIK-1 «Croco0eH uCnoiib30BaTh OCHOBHEIC 3aKOHBI MATEMATHKH, €IMHULIBI H3MEPCHUS,
dbyHIaMeHTallbHbIE MPUHIUIBI U TEOPETUYECKHE OCHOBBI (DU3UKH, TEOPETUUYECKOW MEXaHHKH,
TUAPABIUKU, UMEIOIIME OTHOLIEHNE K TEXHUYECKOMY OOCITYKUBAHHUIO BO3JIYIIHBIX CYJIOB)»

OIIK-4 «CrnocobeH MoOHUMaTh MPUHIUIBI PabOTHl COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHI M UCIIOJIb30BaTh UX YISl PEIICHUS 3a/1a4 MPo(eCcCHOHAIBHOMN IEeATETHHOCTHY

Conepkanue  AWCIUIUIMHBI ~ OXBaTbIBa€T  KPYr  BONPOCOB,  CBSI3AHHBIX €
muddepeHIMATBHBIM 1 UHTETPAIBHBIM UCYHCIICHUEM, TEOPHEH IMPEACIIOB U PSIJIOB H HX
MIPUMEHEHHUEM.

[IpenogaBanue AUCHUILIMHBI IPEAYCMATPUBACT CICAYIOIIHE (QOPMBI OpPraHU3AIHUN
y4eOHOTO Tpolecca: JeKyuu, NpaKmuyeckue 3auAmus, Camocmosmenvhas paboma
obyuaroue2ocs.

[IporpamMmmMoit AMCHUIUIMHBI MPETYCMOTPEHBI CIEAYIONINE BUIBI KOHTPOJS: TEKYIIUI
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

OO0mas TpyA0EeMKOCTh OCBOSHUS JHUCHIUILIMHBI COCTaBISeT 9 3aueTHBIX eIUHUIL, 324
YacoB.

SA3bIK 00yUYeHUs M0 AUCIHUIUIMHE «PYCCKUN»



1. TIlepedeHb MIAHUPYEMBIX PE3YIBTATOB O0yUEHUS O JUCIUILTAHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
— (opmupoBaHUE y CTYACHTOB TOHUMAHUS POJIU MATEMAaTUKHA B COBPEMEHHOM
MUpE, HayKe M MPAKTHICCKON JICATSILHOCTH B M30paHHOW CICIMATbHOCTH;
— (opmupoBaHUE y CTYACHTOB CIIOCOOHOCTH M HABBIKOB ()OPMYIUPOBATH M PEIIATh
npodeccuoHabHBIC 3a/J1auyd C HCIOJb30BAaHUEM amraparta MaTeMaTHYECKOTO

aHaJIn3a.

1.2. JlucumninHa BXOIUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTeIbHON MPOTrpaMMBI
BhIcIIeTo oOpasoBanus (naiee — OIT BO).
1.3. TlepeueHsp mIaHUPYEMBIX PE3yJIbTATOB O0YUEHHS 110 AUCIUILIUHE, COOTHECEHHBIX C

IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrate m3ydeHUs AUCHUILIMHBI OOYUYAIOUIUICS MOJDKEH O0JanaTh CIEAYIOUTUMU
KOMIETCHIMSIMHU WM UX YacTAMU. KOMIEeTeHIInU 1 UHIUKATOPHI UX JOCTUKEHHS IPUBEICHBI B

tabnuue 1.
Ta6ymma 1 — [lepeyeHb KOMITETCHIIMIA ¥ HHIMKATOPOB UX JTOCTHIKCHUS
Kon n
Kareropus (rpymnmna) Kon u HanMeHoBaHMe HHIMKATOpA
HAaUMEHOBaHUE
KOMITETCHIIUH JTOCTH>KEHHS] KOMIIETEHITUN
KOMITCTCHIINH
VK-1 Cnocoben VK-1.3.2 3HaTh METOIUKU CUCTEMHOI'O
OCYIIECTBIISATh MOIX0/1a JIJISl PEIICHUS IOCTABIECHHBIX 3a/1a4
nouck, kpurndeckuil | YK-1.V.2 ymers ocymecTBisaTh
aHaJu3 U CUHTE3 KPUTUYECKUM aHAJIU3 U CUHTE3
Y HUBCPCATbHBIC uH(popMaluu uH(bOpMaIK, OTYYSCHHON U3 Pa3HBIX
KOMIICTCHIINH PMaLH, PMatlHH, i P
MPUMEHSATD VMCTOYHMKOB, JIJI PEIICHHS TTOCTABICHHBIX
CUCTEMHBIN OJX0 | 3a7a4
JUISL pELICHUS VK-1.B.2 BnafgeTh HaBbIKaMU CUCTEMHOTO
MOCTABJICHHBIX 3aJ[a4 | MOJXO0/Aa JUIsl PEIICHUs MTOCTABICHHBIX 3aj1a4
VYK-2.3.1 3HaTh BUJBI PECYPCOB U
OTpPaHUYEHUS JJIS1 PELICHUS TOCTaBICHHBIX
YK-2 Cnocoben p AP
OTIPENIETISATh K anat
P pyT YK-2.V.1 ymeTh NpoBOANTh aHAJIN3
3a/1a4 B paMKax o
. TOCTABJIECHHOM 11e)i U (POpMYyTHUPOBATH
MIOCTaBJIEHHOW LIEH
3a/1a4¥, KOTOpbIe HEOOXOIUMO PEIIUTD IS
U BBIOMpAThH
€€ JIOCTH)KEHUs
ONTUMAaJIbHBIC
YHuBepcalbHbIe VYK-2.Y.3 ymeTs BbIABUTATD
CIIOCOOBI UX . .
KOMITETCHIIH aIbTEPHATUBHBIC BAPUAHTHI ACHCTBUM C

peuIeHus, UCXO01s U3
JIEHCTBYIOIUX
IIPaBOBBIX HOPM,
NMEIOIINXCSA
pecypcoB U
OrpaHUYEHUI

1IeJIbI0 BEIOOpa ONTUMAIBHBIX CIIOCOO0B
pelIeHus 3a/1a4, B TOM YHUCJIE C TIOMOIIIbIO
U(PPOBBIX CPEJICTB

VYK-2.B.2 Bnajeth HaBbIKaMu BBIOOpa
ONITUMAJILHOTO Crioco0a peleHus 3a/1a4 ¢
YYETOM UMEIOIIUXCS YCIOBUM, PECYPCOB U
OTpaHUYECHUN

Ob6menpodeccnoHanbHbIe
KOMIICTCHIINHU

OIIK-1 Cnocoben
HCII0JIb30BaTh
OCHOBHBIE 3aKOHBI
MaTEMaTHKH,
€IMHULIBI
U3MepeHus,
¢byHIaMeHTalIbHbIE
NPUHIUIBI U
TEOPETUYECKHE

OIIK-1.3.1 3HaTh OCHOBHBIE 3aKOHEI,
TTOJIOYKEHHUS U METO/IbI BBICITICH
MaTEeMaTHUKH, METOJIbI (hopMalTh3aIun
MPUKJIAHBIX 33714, BO3HUKAIOIINX B X0JI€
npo¢eCCHOHATBHON IEATETLHOCTH




OCHOBBI (DU3UKH,
TEOPETUYECKOUN
MEXaHUKH,
TUApPAaBJIUKH,
UMEIOLIIE
OTHOUIICHHUC K
TEXHUYECKOMY
00CITy>)KBaHUIO
BO3/IyIIHBIX CYJIOB

OIIK-4 Coocoben

HOHUMATb
IPUHLIMIIBI paOOTHI
COBPEMEHHBIX
Obmenpodeccruonanbubie | HHPOPMAITMOHHBIX OIIK-4.3.1 3HaTh anropuTMsbl pelICHUs
KOMIIETEHIIUU TEXHOJIOTUH 1 IPUKJIAJHBIX U HH)XEHEPHBIX 3a/1a4

HCIIOJIb30BATh UX
JUTSL pEUICHUS 3a1a4
poQeCCHOHAIBHON
JIeSITeIIbHOCTH

2. Mecro nucuurnHbl B cTpykType OI1
JucuumimHa He Oa3upyeTcss Ha 3HAHUSAX, paHEee MPHOOPETEHHBIX CTYACHTaMU IIpU
W3YYEeHUHU B BBICIIEH IIKOJIE KAKUX -TMO0 JUCIIUILINH.
3HaHuUs, TOJYYCHHbIE NPU M3YyYEHWH MaTepuaia JaHHOW JAUCIMIUIMHBIL, HUMEIOT Kak
CaMOCTOSTEJIbHOE 3HAUYE€HHE, TaK U UCIIOJIb3YIOTCS PU U3YYEHUU APYTUX JUCUUILIINH:
Marematuka. Teopust BEpOATHOCTEN U MaTeMaTUYECKAs! CTATUCTUKA

3. OOBEM ¥ TPYTOEMKOCTh JUCITUTLIAHBI
Jlanaple 00 0o0meM oO0beMe TUCIUILUIMHBI, TPYJOEMKOCTH OTAENBHBIX BHUJIOB yueOHOU
paboTHI IO TUCHIHUTUIHHE (M pacIpeIe]ICHIE dTOW TPYTOSMKOCTH IO CEMeCTpaM) MPEICTABICHBI B
tabnure 2.

Ta6muia 2 — O0beM U TPYJ0EMKOCTh JUCITUTUITUHBI

Bl yueGHOM paboTl Beero TpynoeMKoCTb 10 cemecTpam
Nol No2
1 2 3 4
Oowan mpyooemKocmup oucyununsl, 9/ 324 4/ 144 5/ 180
3E/ (uac)
U3 nux yacoe npakmuyeckoii O020MoeKu
AyoumopHhuie 3aHamus, BCEro vac. 136 68 68
B TOM YHCIIE:
nexiuu (JI), (dac) 68 34 34
npakTudyeckue/cemunapckue 3anarus (I13), 34
68 34
(gac)
naboparopusie pabotsl (JIP), (dac)
KypcoBoii npoekT (padota) (KII, KP), (gac)
9K3aMeH, (Jac) 90 36 54
Camocmoamenvnas paboma, Bcero (4ac) 98 40 58
Buo npomesccymounoin ammecmauyuu’ 3a4er, OK3., k3 OK3.
mubd. 3ager, sk3amen (3auer, Judd. 3au, JK3. )




B

*x .
HpI/IMeanI/Ie . KaHJIUJIAaTCKHUHU 3K3aMCH

4. CopepxaHue JUCIUTUTUHBI
4.1. PacnpeneneHue TPyJIOEMKOCTH JUCIMILIAHBI IO pa3/ieiiaM U BUIAM 3aHSITHIA.
Paznensl, TeMBl JUCHUTIIMHBI U KX TPYAOEMKOCTH MPUBEICHBI B TabIUIE 3.

Ta6ymmma 3 — Pa3nensl, TeMbl TUCIUIUIMHBI, KX TPYI0EMKOCTh

Paznmensl, TEMBI TUCITUTLTAHBI Jlexunn | 113 (C3) | JIP KIT CPC
’ (qac) (qac) (qac) (gac) | (4ac)
Cewmectp 1
Pasnen 1. Teopus npenenos 6 8 15
Paznen 2. IuddepeHnuanbHOe HCUUCIICHUE 12 12 15
Paznen 3. IHTErpaibHOE UCUHCTICHUE 16 12 10
Hroro B cemecTpe 34 34 40
Cemectp 2

Pazgen 4. OyHKIMU HECKONBKUX NEPEMEHHBIX 10 8 20
Paznmen 5. luddepenunanpabie ypaBHEHUS 8 12 20
Paznen 6. Psagpl 16 14 18
Hroro B cemectpe: 34 34 58
Hroro 68 68 0 0 98

[IpakTuueckass TOATOTOBKA 3aKJIOYAETCs B  HEMOCPEICTBEHHOM  BBIMOJHEHUU
OoOy4JarlolMMHUCS  OMNpENeJeHHBIX  TPYAOBBIX  (YHKIUH,  CBSI3aHHBIX ¢  Oy;yulei
PO ECCUOHAIBHON e TEIHHOCTHIO.

4.2. CopnepxaHue pa3/ieJioB U TEM JIGKIIMOHHBIX 3aHATUH.
Coneprxanue pa3iesIoB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B TaOuIE 4.

Tab6nuia 4 — ConepxaHue pa3zesioB U TeM JEKIIMOHHOTO UK
Howmep paznena HasBanue u cogepxanue pa3ziesioB U TEM JICKIIMOHHBIX 3aHATHI

Tema 1.1. OcHOBHBIE 351eMeHTapHbIe QYHKINU. YUCIIOBBIE MHOKECTBA.
(29ac)
Tema 1.2. Ilpeaen pyHKIMHU PH HEOTPAHUYEHHOM POCTE apryMEHTA.

TeopewMsl o nipeaenax. (2 yaca)

Tema 1.3. Ilpenen ¢ynkuuu B Touke. HempepriBHOCTH. 3amedarenbHbIC
npezensl (2 gaca)

Tewma 2.1. Onpenenenue npousBoaHoii. Ee reomerpuueckuii u
MeXaHW4YeCKUil cMbIci. Talmuia mpou3BOAHBIX, YacTh 1. (2 yaca)

Tema 2.2. IlpaBuna quddepenunpoBanus. [IponsBoanas cnoxxHoOU
¢byHKIMH, Tpou3BOAHAsA 00paTHON (yHKIMU. Tabmuia Mpou3BOAHBIX,
yacTh 2 (2 yaca).

Tema 2.3. IIpon3BoaHbIe BEICIIUX NOPSIKOB. TeopeMsl 0
muddepernrpyeMbix GyHkuuax. (2 yaca)

Tewma 2.4. Tlpaswuno Jlonuransa. @opmymna Teiinopa. (2 gaca)

Tema 2.5. luddepenuman ¢pynkunu nepporo nopsaxa. Auddepenunanst
BBICIIUX MOPSIKOB. (2 yaca)

Tewma 2.6. MccnenoBanne QPyHKITHH C TOMOIIBIO MPOU3BOIHBIX (2 Yaca)




Tema 3.1. IlepBooOpaznas. Heonpenenennsiii unterpan. CpoiicTa
HEONpeIeNIEHHOr0 nHTerpana (2 yaca)

Tewma 3.2. Tabnuma uaTerpanoB. Metos 3aHECEHHUSI IO 3HAK
muddepennmrana. MeTo1 3aMeHbI IEpEMEHHON HHTETpUpoBaHus (2 yaca)

Tema 3.3. HTerpupoBanue 1o yactsaM. MIHTerpupoBaHue paroHaIbHbIX
BBIpaKCHHH. (2 "aca)

Tewma 3.4. InTerpupoBaHre TPUTOHOMETPUUECKUX BBIpOXKCHHH (2 Yaca)

Tema 3.5. Onpenenennsiii unterpai. OnpenaeneHue U CBocTBa. (2 yaca)

Tewma 3.6. nTerpan ¢ nepeMeHHbIM BepxHUM mipenenom. Gopmyna
Hrerotona- Jleitbnuna (2 yaca)

Tewma 3.7. HecoOcTBeHHBIE HHTETpAIIHI (2 Yaca)

Tewma 3.8. IIpunokeHus: onpeeIeHHOro HHTerpaia (2 yaca)

Tema 4.1 OyHKIMSA HECKOJIBKHUX MEpeMEHHbIX. OCHOBHbBIC MOHSTHS.
HenpepriBHOCTS. (2 yaca)

Tewma 4.2. ludpdepennupoBanre GyHKIIUN HECKOJIBKUX MIEPEMCHHBIX.

4 (Yactueie mpousBoanbie. Juddepenmnuan. [IponsBoanas ciaoxHOM
¢bysakuu. YacTHBIC MPOU3BOIHBIC BRICIIHX TOpsaKoB. @opmyita Teitopa)
(4 gaca)

Tewma 4.3. VccnenoBanne pyHKIIMU HECKOJIBKUX NEPEeMEHHBIX. (4 yaca)

Tema 5.1. luddepennmanbupie ypaBHeHHsI IEpBOro nopsiaka. OCHOBHBIE
nouatus. luddepeHnnansapie ypaBHEHHS C a3 IOMIIMUCS
nepemeHHbIMU. OHOpOAHbIE MU depeHIaTbHbIe YpaBHEHUS [IEPBOTO
nopsiika. (4 gaca)

Tema 5.2.

5 . JIuneiiapie mudepeHabHbIC YpaBHEHUS IIEPBOTO MOPSIIKA.
VYpasuenne bepunymmu. uddepennnanbabie ypaBHEHUS BBICIIUX
TOPSIIKOB, JIOMYCKAIOIINE MOHMKEHUE TIopsiKa. (2 yaca)

Tema 5.3. JIuneitnsle ogHOpoAHBIE AU(PepeHIInaNbHbIE YPaBHEHUS C
MOCTOSIHHBIMU K03(ppunimentamu. JInHelHble HEOTHOPOAHbIE
muddepeHanbHbIe YpaBHEHHs BHICIIUX MOPSAKOB. (2 yaca)

Tema 6.1. Hucnossie psasl. OCHOBHEIE onpenenenus. Psbl ¢
MOJIOKUTEIbHBIME uiieHaMu. [Tpu3naku Jlanam6epa u Komm (2 vaca)

Tema 6.2. Heo6xoaumbiii npusHak. [Ipu3Haku cpaBHeHus. IHTErpanbHbIi
npusHak Komm. (2 gaca)

Tema 6.3. 3HakoniepeMeHHbI€ Psi/ibl. AOCOTIOTHAS U YCIOBHAS CXOIUMOCTH
6 CBoiicTBa abcomoTHO cxoaaumxcs psaaoB. [Ipusnak Jleitouuna (2 yaca).

Tema 6.4. dynkimonanbubie psiabl. O0macTh cxoaumoctu. PaBHOMepHas
cxoaumocTh. CteneHnble psaasl. MHTEpBan cxogumocTH (2 yaca)

Tewma 6.5. CBolicTBa CXOASIINXCS CTETICHHBIX PsIOB (2 yaca)

Tewma 6.6. Psiawr Tetinopa u Makiiopena (2 4aca)

Tewma 6.7. Psag @ypre nepuoanueckoi pyHkimu (2 gaca)

Tema 6.8. Psg @ypbe yeTHOH U HeUeTHOU (DyHKIUU (2 Yaca)

4.3. Tlpaktudeckue (ceMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHIA U UX TPYIOEMKOCTh IPUBECHBI B TAOIHIIE 5.




Tabnuna 5 — [IpakTudeckue 3aHATHS U UX TPYJOEMKOCTh

Ne
/o

TeMpl MpakTU4ECKUX
3aHATUN

@OpMBI IPAKTUYECKUX
3aHATUN

Tpynoem
-KOCTb,
(dac)

N3 Hux
MpaKkTHye
CKOH
IIOJrOTOB
KH, (4ac)

Ne
pasznena
JIACIIUII-

JIMHBI

Cemectp 1

IIpenesnsr
palOHaIbHBIX
BBIPAKCHUM Ha
0OECKOHEUHOCTH U B
TOYKE.

Pemenune 3anau

OKBUBAJICHTHBIE
OECKOHEUYHO MaJble.
Yucno e.

Pemenune 3anau

[IpounsBoHsIE.
[IpaBuna
G depeHIMPOBAHS

Pemenne 3agau

[Tpou3sBoHas CIOKHON
byHKUIUN

Pemenne 3agau

Tabnuyunoe
WHTETPUPOBAHUE

Pemenne 3agau

Bnecenune nox 3Hak
nuddepennmana

Pemenne 3agau

3aMeHa epeMEHHOM.
HuTterpupoBanue o
JacTsIM

Pemenne 3agau

WNurerpupoBanue
palloHaIBHBIX

byHKIMI

Pemenue 3anau

2 cemecTp

YacTtHbie ITPONU3BOJHBIC

Pemenue 3agau

10

YacTHbIe IPOU3BOIHBIE
BBICHIMX IOPSIKOB

Pemenue 3amau

11

OkeTpeMyM (QyHKIHH
HECKOJIBKUX
IepPEMEHHBIX

Pemenue 3agau

12

Pemenue

b hepeHIaTbHBIX
YpaBHEHUH MTEPBOTO
nopsiaka. Oouue u
YACTHBIC PEIICHMSI.
Astonomusie 1Y, IV ¢
pa3NieTICHHBIMH | C
pa3IEeNAOIMUMHUCS
TIEPEMECHHBIMHU

Pemenue 3agau

13

Pemenne oqHOpOIHBIX
Y nepBoro nopsaka u
Y xoTopble MOKHO
MPUBECTH K
OJIHOPOAHBIM

Pemenue 3amau

14

JIunelinbie

Pemenue 3agau




nuddepeHnranbHbIe
YpaBHEHHS [IEPBOTO
nopsiika. YpaBHEHUs
bepnymm

15

Huddepennmanbpapie
YpaBHEHHUS B MOJIHBIX
nuddepeHmmanax.
WHuTterpupyromui
MHO>KUTEb.

Pemrenue 3amgau

16

Huddepennnanspuoie
yYpPaBHEHUS BBICIIHX
HOPSI/IKOB,
JIOIYCKAroIIe
NOHMKECHUE TTOPSIKA

Pemenue 3amau

17

Jluneiinbie
HEOJTHOPO/THBIE
nuddepeHraIbHbIC
YpaBHEHHUS C
MIOCTOSTHHBIMU
KodpUITMEeHTAMH

Pemenue 3agau

18

Psanwl ¢
MOJIOKUTCILHBIMU
yieHamH. [Ipu3Haku
Janam6epa u Komm

Pemenue 3agau

19

Psanwl ¢
MMOJI0KUTEIbHBIMU
YJIeHaMH U
3HAKOIIEPEMEHHBIE
psaael. HeoOXxoqumbrit
MPU3HAK U IPU3HAKA
CpaBHEHUS.

Pemenue 3amau

20

CreneHHbIe PSIbI

Pemenue 3agau

21

Psaner Teitnopa u
Maknopena. Psapl

Dypee.

Pemenue 3agau

Bcero:

68

Tabnuua 6 — JIaGopaTopHble 3aHATHUS U UX TPYJIOEMKOCTb

4.4. JlabopaTopHble 3aHATHS

Tembl 1a00paTOPHBIX 3aHATUH U UX TPYIOEMKOCTh IIPUBEACHBI B TAOIHIIE 6.

No

/o

HaunmenoBanme nabopaTopHbix paboT

TpynoemMKocCTs,

N3 Hux
IIPaKTUYECKON
MOJATOTOBKH,
(gac)

Ne
paznena
JIACIIMIT

JIMHBI

Y4eOHbIM MJIaHOM He MPEAYyCMOTPEHO

Bcero

4.5. KypcoBoe nMpoeKTUpoBaHNE/ BBHITTOJIHEHHE KyPCOBOH PabOTHI
Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO




4.6. CamocrosarenbHas paboTa 00yJarouInxcs
Bunel camocTosiTennbHOM paboThI U €€ TPYA0EMKOCTh IPUBEICHBI B Ta0uIie 7.

Tabmmua 7 — Bugsl caMoCcTosSTeNbHON PabOTHI M €€ TPYIOEMKOCTb

Bun camocrositensHO#M paboThI B‘CIZEO’ Cewmectp 1, uac Cemectp 2, yac
1 2 3 4
W3ydeHue TeopeTHuecKoro MmaTepuania
nucuuruael (TO) 35 15 20
Kypcooe npoektuposanue (KII, KP)
Pacuerno-rpaduueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
[ToaroroBka K TEKyIeMy KOHTPOJIIO
ycneBaemoctu (TKVY) 20 10 10
Jomamnee 3aganue (/13)
KonTponbubie pabotel 3a0uHnKOB (KP3)
IToaroroBka K MpoOMeEXyTOYHOU 35 15 20
atrecrauuu (I1A)
Bcero: 98 40 58

5. IlepeuyeHn y4eOHO-METOAMYECKOTO OOSCTIICUCHUS
JUISL CAMOCTOSITEIIbHOU PabOThI 00yYArOIIUXCS MO JUCIUTUTHHE (MOJTYJIIO)

Y4eOHO-MEeTOINYEeCKHE MaTepHallbl JUIsl CAMOCTOSTENFHONW paboThl 00yJaromuxcs yKa3aHbl B
.. 7-11.

6. IlepeueHb MeYaTHBIX U AIEKTPOHHBIX YUEOHBIX U3AAHUMN
[lepedyeHb neUaTHBIX U DJEKTPOHHBIX YYeOHBIX M3IaHUH MPUBEIEH B TaOIUIIE 8.
Tabnuua 8— [lepeyeHp Ne4YaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3AaHUMN

Mudp/ bubnuorpaduueckas ccpiika Komunuectso
URL anpec 9K3EMILISIPOB B
oubnnoreke
(kpome
AIIEKTPOHHBIX
HK3EMILISIPOB)
517 [Muckynos H. C. TuddepennmansHoe u 159
1134 UHTErpaibHOE HcunuciaeHus: yueonuk: B2 1., T. 1./
H. C. TTuckynos. - CI16.: Mudpw, - 1996. - 416 c.
517 [Tuckynos H.C. luddepenunansroe u 145
1134 MHTETpaJIbHOE HCUuCieHne: yuebHoe nocodue. T. 2 /
H. C. ITuckynos. - U3a. crep. - M.: UnTerpan-IIpecc,
1998. - 544 c.
517 [Tuckynos H. C. TuddepennmansHoe u 237
1134 MHTETpasibHOE Hucuucienus: B 2 1.: yuebHOoe nmocobue
JUis cTyAeHToB BTy30B M.: Muterpan-Ilpecc, 2004 -
- 2004. - 415 c.
517 bepman, I'. H. C6opHuK 3a1a4 10 Kypcy 165
b50 MaTeMaTU4YeCKOoro aHanuza: yueoHoe nmocodwue / I'. H.




bepman. - 22-¢ u3zn., nepepad. - CII6.: [Ipodeccus,
2005. - 432 c.

517 Bricmas matemartuka. Psjel: yaebnoe mocodue / 1O. 167
I'96 A. I'yeman, C. I1. [TombrTkusn, A. O. CmupHoB; C.-
[TetepO. roc. yH-T a3pOKOCM. TPUOOPOCTPOCHHUSI. -
CIIo. : U3g-Bo I'YAIIL 2015. - 77 c.
https://e.lanbook. | ®uxrtenromnsr I'.M. OcHOBBI MATEMATHYECKOTO 9BC Jlanp
com/book/65055 | ananmu3a. B 2-x T1. Tom 1-b1it - Cankt-IletepOypr:
Jlanp, 2015.- 448c.
https://e.lanbook. | ®uxrtenronbir .M. OCHOBbI MAaTEMaTHYECKOTO ObC Jlanb
com/book/411 | ananmza. B 2-x TT. Tom 2-ii - Cankt-IlerepOypr:
Jlans, 2008. - 464c.
https://e.lanbook. | CoopHuk 3a1a4 M0 MaTreMaTHYECKOMY aHau3y. Tom OBC Jlanp
com/book/2226 | 1. IIpenen. HempepsiBHOCTh. JuddepenimpyeMocTsb
/ JI.J. KynpsiBues [u ap.]. - MockBa : ®u3Martiur,
2010. — 496 c.
COOpHUK 3a/1a4 TI0 MaTeMaTHYECKOMY aHau3y. Tom OBC Jlanb
https://e.lanbook. | 2. Uurerpansl. Psaapr: yueb. mocooue / JI.JI.
com/book/2227 | Kyapsues [u ap.]. - Mocksa : ®usmariur, 2009. -
504 c.
http://e.lanbook.c | Bangua K.B. Maremarnueckuii ananus. / K.B. OBC Jlaus
om/book/74580 | Banaun, B.H. Banuisikos, A.B. Pykocyes. - M.
®JIMHTA, 2015. — 361 c.
http://e.lanbook.c | Bepmant A.®. Kpatkuii Kypc MaTreMaTu4ecKoro ObC Jlanb
om/book/2660 | ananuza./ A.®. bepmant, U.I". Apamanosuu. - CII06.:
JIanp, 2010. - 736 c.
http://e.lanbook.c | Becos O.B. Jlekiuu o MareMaTH4ecKOMY aHAIH3Y. - ObC Jlanb
om/book/72002 | M.: ®usmariur, 2015. - 480 c.
http://e.lanbook.c | 3nmo6una C.B. Maremaruueckuii aHa M3 B 3a1a4ax u ObC Jlanb
om/book/2377 | ynpaxuenusix. / C.B. 3nobuna, JI.H. [Tocumensckas.
- M. : ®usmarnut, 2009. - 360 c.
https://e.lanbook. | Bypkosa E. B. Maremaruueckuii ananus. / E. B. ObC Jlanb
com/book/147557 | bypkosa, O. A. lllymepuna. - Kpacnosipck: Cu6l'y
nM. akagemuka M. @. Pemetnéna, 2018. - 128 c.
YAK 517.9 3unrep A.A., Makaposa M.B. [ludpdepenunansHeie 100
ypaBHeHUs: yueb. nocodue/ A.A. 3unrep, M.B.
Makaposa. —CI16.:I'YAII, 2014.- 56c.
YK 517.9 Maxkaposa M.B., [TomeiTkun C.1I1. [Ipumenenue 50
T depeHIMATBbHBIX YpaBHEHUH ISl peIeHUs
NPUKJIAJHBIX 33/1a4: yueb.-meToa. nocodue/ M.B.
Makapoga, C.II. [Tombrtkun. —CI16.: 'VAIIL, 2021.-
45c.
https://e.lanbook. | Aradonos, C.A. TuddepeniransHbie ypaBHEHUS / 3bC Jlanb
com/book/106546 | C.A. Aradonos, A.Jl. 'epman, T.B. Myparoa. —
MI'TY um. H.D. Baymana, 2004. (Cep. Maremarnka
B TeXHMUYECKOM yHUBepcurete; Boimn. VII).
https://e.lanbook. | JXKab6xo, A. I1. luddepenunanbapie ypaBHEHHS U OBC Jlanb

com/book/211928

ycToiunBocTh: yueonuk / A. I1. XKabxko, E. 1.
Kotuna, O. H. YUnxoBa. — Cankr-IlerepOypr: Jlans,
2022. — 320 c.



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
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

7. TlepedeHb 3JIEKTPOHHBIX 00pa30BaTEIBHBIX PECYPCOB
MH()OPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHO# ceTH «VHTepHeT»
[epeueHn AIIEKTPOHHBIX 00pa3oBaTebHBIX pecypcos UH(OPMAIIMOHHO-
TEJICKOMMYHHKAMOHHOW ceTH «HTepHeT», HEOOXOMUMBIX [UIi OCBOCHHUS HCIHILUINHBI
npuBezieH B Tabnuue 9.

Tabmua 9 — IlepedyeHb DICKTPOHHBIX 00pPA30BATEIBHBIX PECYpPCOB HH(OPMALMOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTh «HTepHEeT»

URL aapec HaumenoBanue
http://www.math-net.ru OO01IEepOCCUICKUI MaTEMAaTHYECKHIA TTOPTAI
http://mathhelpplanet.com/ MaremaTtrueckuii popym Math Help Planet
http://e.lanbook.com/view 3BbC «Jlanbp»

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOr0 oOecCHeueHHs, HCHOJIb3YEeMOr0 IMpPH OCYIIECTBICHUU
00pa30BaTeNILHOrO MpoLecca M0 AUCLHUIIUHE.
[lepedeHp UCTIONB3yeMOT0 IPOTPAaMMHOTO obecrieueHus npeacTasieH B Tadmauie 10.

Ta6mmma 10— [Tepeyersr mporpaMmMHOTo oOecrieueHus
Ne i/m HaumenoBanue
Microsoft Windows
Microsoft Office
MathType
Wolfram Mathematica

AW

8.2. IlepeueHb HH(OPMAIMOHHO-CIIPABOYHBIX CHCTEM,HCIIOJIb3YEMbIX pu
OCYIIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIIecca MO0 JUCIUILTHHE

[lepeyeHb WCMONB3YEeMbIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
Tabauie 11.

Tabnuua 11— IlepeyeHb HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM

Ne m/m HanmenoBanue

9BC «Jlaup»

9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMON Il  OCYILECTBIICHUS
00pa30BaTeIILHOTO TpoIiecca Mo TUCITUTUIHHE, TIPECTaBIeH B Tabmuiel 2.

Tabnuna 12 — CoctaB MaTeprabHO-TEXHUYECKON 06a3bl

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

1 | JlexuuoHHas ayauTopus

AynuTopus Uil IPaKTUYECKUX 3aHATUN

10. OrmeHo4HBIE CpeICTBA IS TPOBEICHUS TPOMEKYTOUHOM aTTECTAIIHH
10.1. CocTaB OIIEHOYHBIX CPEACTBAJS TPOBEACHHS] IPOMEKYTOUHON aTTeCTaIluu
00yJaromuXcs 1Mo JUCIUTUINHE TPUBEICH B Tadbmuie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl MPOBEACHUS MPOMEKYTOUHON aTTeCcTalluu

‘ By npomexyToO4HOM aTTecTalnun ’ [lepedyeHp OLICHOYHBIX CPEACTB



http://www.math-net.ru/
http://e.lanbook.com/view

DK3aMeH Cnucok BOmpoCoOB K AK3aMEHY;
TecTsl.

10.2. B kayecTBe KpUTEpUEB OICHKH YpOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMucs MpUMEHseTcsl 5-0ajulbHas IIKajla OLIEHKH C(HOPMUPOBAHHOCTH
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS
100-6amtbHast ~ mIKajga ~— MOAYJIBHO-PEUTHMHTOBOM  CHCTEMBl  YHUBEpPCUTETa,  IIpaBuja
UCTIOJIb30BaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
['VAIL
Tabmuna 14 —Kpurepuu onieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIETECHITHH

OI11eHKa KOMITETEHIUN

XapakTepucThka chOpMUPOBAHHBIX KOMIIETEHITHI
5-0ayuipHad IIKaia PaKTep (bopvmp

— oOyuvaromuiicss TIIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepua;

— YBEpEHHO, JIOTUYHO, TTOCIIEIOBATEILHO M TPAMOTHO €r0 U3JIaracT;

— OnMpasch Ha 3HAHUS OCHOBHOW M JOIOJIHUTEIBHOW JIMTEPATYPHI,
TECHO TPUBS3BIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHUS C MPAKTUYCCKON
JIeATEIIbHOCTHIO HAIPaBIICHHUS;

— yMeJI0 00OCHOBBIBAET U APTyMEHTUPYET BBIIBUTAEMbIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 0000IIEHUS;

— cBOOOJTHO BJIAJICET CHCTEMOH CHCIMAIN3UPOBAHHBIX OHSATHH.

«OTIIMYHO»
(Ga4YTCHO»

— 00yJaromuics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepuai, TPaMOTHO H
[0 CYIIECTBY W3JIaraeT €ro, ONUPasCh HA 3HAHUS OCHOBHOMU
JUTEPaTypHI;

— HE JIOMYCKAeT CYMECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAaHUS C NPAKTHYCCKOH JESITEIHbHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET HAy4YHbBIC TOJI0KCHUS;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— BJIQJICET CHCTEMOMH CIIeIMATN3UPOBAHHBIX TOHSTHH.

«XOPOIIIO»
«3aYTCHO»

— 00yy4aroluiicss YCBOMJI TOJBKO OCHOBHOW MPOrpaMMHBIM MaTepual,
M0 CYIIECTBY M3JIaraeT €ro, ONHpasch Ha 3HAHUSA TOJbKO OCHOBHOM
JTUTEPaTypHI,

— JIOMYCKaeT HEeCYIIECTBEHHbIE OIMOKH U HETOYHOCTH;

— UCIIBITHIBAET 3aTPYAHEHUsT B MPAKTUYECKOM NPUMEHEHUU 3HAHUM
HallpaBJICHUS;

— ¢J1a00 apryMEeHTHPYET HayuHbIE MTOJI0KEHMUS,

— 3aTpynHsieTcs B GOPMYJIUPOBAHUHU BBHIBOJOB U 000OIICHUH;

— YaCTHYHO BJIAJEET CUCTEMON CIIeIMAIU3UPOBAHHBIX MOHSITHII.

«YAOBJICTBOPUTCIIEHO»
Ga4uTCHO»

— o0yyJaromuiicss He YCBOMJI 3HAYUTEIbHOM 4YacTH IPOrpaMMHOIO
MaTepuaa;

— JIOMYCKaeT  CYNIECTBEHHbIE  OMMOKM W  HETOYHOCTH  TIpH
paccMOTpeHHH poOseM B KOHKPETHOM HarpaBlIeHUH;

— MCTIBITBIBAET TPYIHOCTH B MPAKTUUECKOM IPUMEHEHNHN 3HAHUM;

— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJIOKCHHS,;

— He QOpMYIHMPYET BHIBOAOB U 000OLICHHIA.

HCYIOBJIICTBOPUTCIILHO
«HC 3a4YTCHO»

10.3. TunoBbIe KOHTPOJILHBIC 33/IaHUS MIJIH HHBIE MAaTCPHAITBL.
Bormpocsr (3amaun) nmst sKk3ameHa mpeIcTaBiIeHbl B Taomie 15.

Tab6muia 15 — Borpocs! (3amaun) 115 9K3aMeHa

No Kon

[Tepeuenp BompocoB (3a7au) Ui SK3aMeHa
n/n MHIUKATOpa
Cemectp Nel

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




[E]

1. Beraucauts npeaen lim ———

¥—+po X +2x—8

OTtBet: 3

2. Bwruucauts npeaen lin

Otser: 8/5

3. Bbmuucnuts npepen lim ———

x—+ oo DX

Otser: 3/2
—x +x+t6

4. Beruucnuts npenen lim -

x—3 2x~—5x—3
Ortger: - 5/7
3 -

5. Bwruucauts npegen lim "',:

¥—+pa  oX TXTS

i | pa
P
E

OTBeT: 0€CKOHEYHOCTH

6. Bwruucauts npenen lim ———

w——2 —x~+2x+8
Orteer: -3/6 = -1/2

7. Beramenuts npegen lim —;

K o

OTBeT: 0€CKOHEYHOCTH

8. Beramcnouts npegen lim g

r—y 7 W Dw—
W X X

Otget: 7/6

9. Bbrumcauts npegen lim ——

x—oa X

OTBeT: 0€CKOHEYHOCTH

10. Beruncauts npegen lim ——

Otser: 8/5

OIIK-1.3.1

Kaxkwne u3 IpCACTABJICHHBIX HUXKE IPEACIOB MOT'YyT OBITh BBLIYUCJIEHEI

METOJIOM JIeJICHUsI Ha OOJIBIIYIO CTETICHb TEPEMEHHBIX ?
. 3x“—5x
a) lim——

x—0 X“+2x

3 2
. x —2x"—x+12
e) lim ——————

m—oa  ImE—Tx432

Otsert: a), C), €)

VYK-1.B.2
OIIK-4.3.1

Kakas ¢yHKIMS Ha3bIBaeTCsl HENIPEPBIBHOM B TOUKE Xo?
OtBer: ®ynkuus f(X) Ha3pIBaeTCsl HeMPEPHIBHOW B TOYKE X0, €CJIH
OHA ONpe/eIeHAa B HEKOTOPOH OKPECTHOCTH 3TOM TOYKH X0 H

VK-2.3.1




lim F(x) = ()
X

Uemy paBHa cymMMa KOHEYHOTO YHClia OECKOHEYHO MaNbIX (pyHKIIUN?
OtBer: CyMMa KOHEYHOI0 YHCJIa 0€CKOHEYHO MAJIbIX PYHKUMH —
3T0 PyHKIMA OECKOHEYHO MaJiast

VK-2.3.1

Teno aBuxkeTcs 1o 3akoHy S(t) =5t +1. Uemy paBHa ckopocTh V(t) B

MOMEHT BpeMeHH t =17 3anumure HOMep BEpHOTO OTBETA.
1) 6

2) 4
3) 10
4) 15
OtBer: 4) _

YK-1.3.1

1) Bsruucnute npou3BoAHY0 QyHKIMH ¥ = ¥~ + 4%

Otser: 2x + 4% In4

2) Bepno ynu yrBepkacHue: «I[Ipou3BomHas CyMMbI IByX
muddepeHurpyembIx GyHKIUI paBHa CyMMe POU3BOJHBIX ITUX
¢bynkuuity. OTBET apryMeHTHpYHTE.

OtBet:
IIpaBuna qpu¢gepeHuMpoOBaHUSA MOTYT ObITh 3aIIUCAHBI:
. (C-u(x))'=C-u'(x)

N -

. (UC)EV(X))'=u'(X)2V' (X)
- (U()-v (X)) =" (X)-V(X)+u(x)-v'(x)

| f 1 Lad—ulx)vix

4, () 2wl el

w

®opmyaa Ned kak pa3 u o3HauyaeT, uTo «IIpousBoaHas CyMMBI ABYX
auddepenuupyembix QyHKIUI paBHA CyMMe NIPOU3BOAHBIX 3THUX
byHKuminy.

VK-1.B.2
OIIK-1.3.1

"

1) BeluuciuTe NPOU3BOAHYIO QYHKIUU V = X2 4

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

2) Bepuo nu yrBepxaenue: «[Ipon3BoaHast Ipou3BeaCHHS ABYX
muddepeHpyeMbIx QyHKIUI paBHAa TPOU3BEACHUIO IPOU3BOIHBIX
TuX QyHKIUH». OTBET apryMeHTUpYHTE.

OtBeT: yTBepKACHUE HEBEPHO.
IIpaBuaa quddepeHnnpoBanust MOTyT ObITh 3aNIMCAHBI:

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)
N

v (x

®opmyJia Ne3 —310 popMyJia 1Jisi BLIYHCICHUS IIPOM3BOHOM

VYK-1.B.2




npousBeaeHus AByX AU PepeHunpyembix GyHKIUIA, OHA HE
COOTBETCTBYET IPUBEIEHHOMY B YTBEPAK/JACHUHU TEKCTY.

Haiinure hopmyny ¢ ommoOKoi. ApryMeHTUPYHTE CBOM OTBET.

1. (C-u(x))'=C-u'(x)
2. (U()EVv(X))'=u'(X)xV'(X)
3. (u(x)-v(x))'=u(x)-+-v'(x)

wl u '| wal w

OtBer: omuoOka B popmyJie Ne3. 1o npaBuny quddepeHunpoBanus

npousBeleHus ABYyX AupdepeHunpyembiX GyHKIUI MIPOU3IBOAHASA

NMPoU3BeeHUs BbIUncasieTcs no gopmy.ie:
(u(x)-v(x))"=u’(x)-v(X)+u(x)-v'(x)

YK-2.3.1
OIIK-1.B.1

[TpaBuna nuddepennmporanusi. [IponsBogHas CI0KHON (HYHKIHH.
3aganue 1.
1) Haiiaute npou3BOHYIO (PYHKIIMU

y =5cos(7+8x)+ V7x—8

OTtBer:
3

7 _3

—40sin(7 + 8x) + n (7x—8) ¢+

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

OtBet: K ungpoBbiM cpeacTBam, KOTOPbie MOTYT ObITh IPUMEHEHbI
JUISl pelieHus JaHHoi 3agaun oTHocuTess Wolfram Mathematica-
nporpaMMHoe odecrneuyeHnue, BKJao4valoiee 00J1b10i HAOOP
MaTeMaTu4ecKuX GyHKIHUI B TOM YHCJIECHCTEMY KOMNbIOTEPHOM
ajareOpbl, OpUEHTHUPOBAHHYIO HA MOATO0TOBKY HHTEPAKTUBHBIX
AOKYMEHTOB C BHIYMCJIEHUAMH U BU3YAJIbHBIM CONPOBOKIEHHEM.

3ananue 2.

1) Haiiaute npou3BOIHYIO (YHKIIMH
y = 5cos(5+ 2x) #In(5x— 2)
Oteer: —10sin(5 + 2x) * In(5x— 2) + 5cos(5 + 2x) » >

bx—-2

2) HazoBute kakoe-nmu6o uudpoBoe cpeacTBo, MPUMEHUMOE s
pereHust faHHoM 3agaun. OGOCHYHTE Balll BHIOOP.

Oteer: K undpoBbiM cpeacTBaM, KOTOPbIE MOI'YT ObITH IPUMEHEHBI
JUIS pelleHus JaHHoii 3aaaun oTHocuTcsa Wolfram Mathematica-
nporpamMMHoe odecrneyeHue, BKJIKYaIiee 60/1b110ii HAOop
MaTeMaTH4eCKUX PYHKIMHA B TOM YHCJIECHCTEMY KOMIIbIOTEPHOM
ajredpbl, OpUEHTHPOBAHHYIO HA MOATO0TOBKY HHTEPAKTHBHBIX
AOKYMEHTOB C BIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

3ananue 3.
1) Haiimute npou3BoiHy0 GYHKIHH

YK-2.V.1
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

_ —6tg(7 + 4x)
B In(7x— 4)

OTtBeT:
-24

7
Tx—4

¢ In(7x— 4) + 6tg(7 +4x) *

S
cos” (7T+4x

(In(7x— 4))?
2) HazoBute kakoe-1u00 mu¢poBOe CPEACTBO, IPUMEHUMOE JIJIs
pereHust faHHOM 3aaa4un. OOOCHYHTE Balll BHIOOP.

OtBer: K undpoBbiM cpeacTBaM, KOTOPble MOI'YT ObITh IPUMEHEHDI
JUIS pelleHus JaHHoi 3agaun oTHocuTess Wolfram Mathematica-
nporpaMMHoe odecrneuyeHue, BKJalo4vallnee 60J1b10i Hadop
MaTeMaTu4ecKuX GyHKIUI B TOM YUCJIECUCTEMY KOMIIbIOTEPHOM
ajre0Opbl, OpUEHTHUPOBAHHYIO HA MOAT0TOBKY HHTEPAKTHUBHBIX
AOKYMEHTOB C BIYMCJIEHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

3amanue 4.

1) Haitnure npousBoaHyto pyHKINN
¥ =4/2— 6sin(7 + 4x)
OTtBeT:

1

2,/2 —6sin(7 + 4x)
2) HazoBuTe kakoe-11u00 mudpoBoe cpesicTBO, MPUMEHUMOE IS
pelieHus qaHHou 3agaun. O60CHyHTE BaIll BHIOOD.

¢ (—24)cos(7 + 4x)

OtBet: K ungpoBsiM cpeacrBam, KOTOpbie MOTYT ObITh PUMEHEHbI
JUISl pelieHus JaHHoi 3agaun oTHocuTess Wolfram Mathematica-
nporpaMMHoe odecrneuyeHnue, BKJao4valliee 00J1b10i HAOOP
MaTeMaTu4ecKuX GyHKIUI B TOM YHCJIECHCTEMY KOMINbIOTEPHOM
ajnreOpbl, OpUEHTHUPOBAHHYIO HA MOATO0TOBKY HHTEPAKTUBHBIX
AOKYMEHTOB C BIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOKIEHUEM.

3ananue 5.

1) HaiiguTe mpou3BoHy0 PyHKIIMH
v = 5cos(3 +4x) + log,(3x— 4)
Orser:

3
—20sin(3 +4x) +

(3x—4)In4
2) HazoBure kakoe-1100 1uppoBoe CpeacTBO, IPUMEHUMOE IS
pereHust gaHHoM 3agaun. OOOCHYHTE Balll BHIOOP.

OtBet: K undpoBbiM cpeacTBam, KOTOpbie MOTYT ObITh PUMEHEHbI
JUIs pelleHus JaHHoi 3aaaum oTHocuTest Wolfram Mathematica-
nporpamMMHoe odecrneyeHue, BKJIKYaIiee 00/1b110ii HAOop
MaTeMaTH4eCKUX PYHKIMA B TOM YHCJIe CUCTEMY KOMITbIOTEPHOM
ajnre0Opbl, OpUEHTHUPOBAHHYIO HA MOAT0TOBKY HHTEPAKTHUBHbBIX
AOKYMEHTOB C BIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

10.

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

2,/ 2—6sin(7+4

NPOU3BOIHOM QyHKIMHU v = /2 — 6s5in(7 + 4x) ? OTBET 0OOCHYIHTE.

VK-2.3.1
OIIK-1.3.1



https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
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: BhIpaxkeHue SIBJSAETCHA MPOU3BOAHOM ISt QYHKIUM, YTOOBI
3T0 000CHOBATH MOKHO B3ITh IPOU3BOIHYIO OT

,\,-"2 — Gsin(? + 4%) WIH BBIYMCJIUTH HeonpeaeJeHHbII

HHTErpaji

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

}r:

11.

3anummTe ypaBHEHHE KacaTelbHol K rpaduxy QyHkmun y=x° - 2
B €ro TOYKe ¢ adcmuccon Xo= 1
OrtBer: y=3x-4

VK-2.3.1

12.

B kaKkoii TouKke ypaBHEHHE KacaTeIbHOM K rpaduky GpyHKIUH y=X° -2

nmMeet Bua y=3x-4

OTtBer: Xo=1

3amada MOKeET OBITh perieHa 1Byms criocodbamu. O0ocHyiTe 00a

crioco0a pereHusl.

Otger: IlepBrblii c10co0 OCHOBAH HA ONpe/IeICHNH KacaTeJIbHOH K

rpaduxky pyHKUMH — ITO o01masi Touka rpadpuka GyHKUMU U

NPSAMOI, IBJISIOIIEHCH KACATEJIbHOM, T.e. HY’)KHO PeIIUTh CUCTEMY
Lly=x"—-12

YPaBHEHUil Yy =3xr—4

IIpu BTOPOM cnioco0e penieHusi, HEOOX0AUMO CPABHHUTH 0011Iee

YPaBHEHHUE KACaTeJbHOH ¥ = ¥ (%) + ¥ ‘(XU.:I (x— x5) my=3x-4

VK-13.1

13.

ITycts B Touke (Xo, Yo) mepecekarorcs ase kpusbie Y=f(X) u y=g(x). Ooe
byukun Y=f(X) u y=g(X) ©MeroT Mpou3BOAHbIE B TOUKE (X0, Yo). Uemy
PaBEH yroj MeXay KpUBBIMU?
OtBer: Yriom ¢ mexxkay kpubimu Y=f(X) u y=g(X) B Touke (Xo, Yo)
HA3bIBAETCS YIoJI MEKIAY KAcaTeIbHBIMH K MPSAMBbIM,

g lxg ) —F (xp

NMpoBeeHHBIMH B TO4Ke (X0, Y0) H tg(e) = 17 (xg)9 (g

VK-1.3.2

14.

[TycTh moniokeHue TOYKH NMpu e€ ABUKEHUU 3a1aércs GyHkueit S=S(t),
rae t — BpeMmsi. YeMy paBHa CKOPOCTh TOYKHU? BrImuinmnTe HOMep BEpPHOTO
YTBEPIKICHHSI.

a) CkopocTh TOYKH paBHA NPOM3BOIHON (pyHKIn S(t)

a) CKOpOCTh TOUKH paBHA BTOPOi MPpon3BoAHON (yHKImH S(t)

b) Ckopocts Touku paBHa auddepenimany Gynkuuu S(t)

OrBer: a)

YK-2.3.1

15.

[MTycte ¢pynkuus y = f(x) 3amana Ha uatepBaie (a, b). Hazoure ycinoBue
yObiBaHus GyHknuu y = f(x) Ha unTepBae (a, b).

Oreer: Eciin npousBoanas pyukuuu y = f(x) orpuuarenbHa ais
BCEX X U3 HHTepBaJja (3, b), To pyHKuus yobIBaeT Ha 3TOM
HHTEpBaJIe.

YK-1.3.2

16.

[Mycte ¢pynkuus y = f(x) 3agana Ha uatepBaie (a, b). Hazoure ycnoBue

YK-1.3.2




BBINYKJIOCTH BBepX (yHKIMH y = f(X) Ha uHTEpBaje (a, b).

OtBet: Ecau BTOpasi npousBoaHas pynkunu y = f(x) orpunareabHa
JJI1 BCeX X M3 HHTepBaJia (a, b), To pyHKIMs BHIMYK/Ia BBEPX HA
3TOM MHTEpBaJe.

17.

[Tycts Gpynkuus y = f(x) 3agana Ha untepsaie (a, b). HazoBute yciosue
BOTHYTOCTH (BBINYKIOCTH BHU3) QyHKIMHK y = f(X) Ha mHTEpBaje (a, b).
OrBer: Ecian Bropasi npousBoaHasi pynkuuu y = f(X)
MOJIOKUTEILHA VIS BCeX X M3 mHTepBaJa (a, b), To pynkuus
BOTHYTA (BBINYKJIa BHU3) HA 3TOM HHTEpPBAaJIe.

VK-1.3.2

18.

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

(a, b).

H3BecTHO, 4TO B TOUKE Xo HA MHTepBate (a, b) mpousBonHas pyHkuuM y
= f(x) paBHa Hy0. Kakux JTaHHBIX HE XBaTaeT, YTOOBI YTBEPXKAATh, YTO
B 9TOU TOYKE (DYHKIIUS UMEET MAKCHMYM?

OtBer: B Toukax 3kcTpeMyMa Ha HHTepBaJie (4, D) nmpousBoaHas
dyuxkuum y = f(x) paBHa HyJ110 (He00X0AUMOE YCJI0BHE). ITA TOYKA
MOKeT OBbITh TOYKOII MAKCUMYyMa, MUHUMYMA WJIM Ieperuda
rpaduka ¢pyakuun. /[s Toro, 4Todbl B TOUKE ObLIT MAKCHUMYM,
Npou3BoaAHAs (PYHKIMH J0KHA MEHSITh 3HAK C IUIIOCA HA MHUHYC.

VK-2.B.2
OIIK-4.3.1

19.

Kakas npsmMas auHMs Ha3bIBa€TCS aCUMITOTOM rpaduka QyHKIMH
y=f(x)?

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

YK-1.3.2

20.

BepHo JIA, YTO BBIPAKCHHUC

1n

-
— = __-'I.'S _

s T30 T
SBnsiercst petenneM [ (5x® — 2x* 4+ x 3
TpuBeuTe 1Ba CIIOCO6A PENIEHHSL.
OTEeT: BhIpaXkeHHE

> - 5
5.4 _2 3,2 =
JX —ox toxt 5 siBJIsieTCS peleHneM

J (5x% —2x" + {?jdx

xz+4+5

] b

dx ? OtBeT 0OOCHYITE.

JIJ1s1 0TBETA HA 3TOT BONMPOC MOKHO B3ATH HHTErPaJ
i . = 5 2 2 5
J (5x° —2x" +Jx¥)dx=—x*—=—x"+-xT+C
. = 3 5

o - w
it cx T 5 -3T0 0AHO M3 pemieHuii npu C=5.

5B o4 2
T.€. —x ——Xx
4 3

Bropoii BapuanT ?ememm: B3fITh IPOM3BOJHYIO OT
5 2
542,32
4 3

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

Z =
+oaz+ 5, MPOM3BO/IHASI PABHA NOAMHTETrPAJIbLHOM

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

YK-2.3.1




21.

1. Brruucnuth HeonpeaenEHHbIN HHTETPAT:

R

J (5x% —2x* 4+ x¥)dx

OTBeT:

5 2 2 :
—xt——x -2+ C
4 3 5

2. BbIYHCIUTH HEOPeIeNEHHBIA HHTErpall:

i

J (Vx2 +3x% =5

4:_3]|d;(
Vi
OTtBerT:

3 3 L

—x3 + E;r“ —20x++C

5

3. BwruncauThs HeonpeneaEHHBIN HHTETPAT:

-

J [x—: FVE

3\;
OTtBeT:

3¢ 67

—x3+ -4+ C

8 7

4. BbluncnuTh HEONpeneaEHHbIN HHTETpall:

Yelx

P T ¥ -
X — vVx-©
J x3

OTtBeT:
L

0,5+ 0,8x *LC

5. BbruncnauTs HeonpenenEHHbIN UHTErpat:

-

J cos(4x — 7)dx
Ortser:

1
—sin(4x—7)+C
4

YK-1.¥.2
VK-2.V.1

22.

MeTobl MHTETpUPOBAHUSA: METO/1 BHECEHU O] 3HaK A depeHnunana

Y METOJ1 3aMEHBI IEPEMEHHON NHTEIPUPOBAHHUSI.

1. BriOGepure METOJ MHTETPUPOBAHMS U BHIYUCIUTE UHTErPal.
VYkaxxute Kakoi METOJ UHTETPUPOBAHUS IPUMEHSIIN:

J“ 2xdx
Vxi+3
OTBeT:

2yx2+3+C

Mo:xeT ObITH IPUMEHEH KAK MeTO0/ BHECEHHS MO/l 3HAK
auddepenuunaa Tak M METOJ 3aMeHbI NePeMeHHOM
HHTErPUPOBaHUSL.

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




2. Bribepute MeTO HHTETPUPOBAHUS M BHIUMCIINTE UHTETPAI.
VYKaxuTe Kakoll METO HHTETPUPOBAHUS TPUMEHSIIH:

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

Au(ppepeHnnana TaK U MeTO/ 3aMeHbI IlepeMeHH O
HHTErPUPOBAHMNS.

3. Bribepure MeTO MHTETPUPOBAHUS M BBIUMCIUTE HHTETPAJL.
VYKaKuTe KaKO! METOJ HHTEIrPUPOBAHUS IPUMEHSIIN ;

J xsin(x* + 3)dx
Ortser:

1 .
—;cﬂs[x“ +3)+cC

=

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

4. Bsibepute METOA HHTETPUPOBAHUS U BHIUMCIUTE UHTETpaJl.
VYKkaxkute Kakoi METOJ HHTETPUPOBAHUSI IPUMEHSIIN:

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

5. BriOepute MeTO MHTETPUPOBAHUS U BBIYMCINTE HHTETPAIL.
VYKaKuTe Kakoi MEeTO] UHTETPUPOBAHUS TPUMEHSLITH:
OTtBeT:

[ dx
v
—2ln|4 — x| + ¢

Mo:keT ObITH IPMMEHEH METO/] 3aMeHbI NepeMeHHOMH
UHTErPHPOBAHUS.

23.

Samaunue 1.

1) BLI‘-II/ICJ'II/ITB, IMPUMCHUB MCTOA MHTCTPUPOBAHUS 11O HaCTAM:

J X ¥ cosxdx

OtBer: xsinx + cosx + C
2) HazoBute kakoe-mub60 1UGPOBOE CPEICTBO, MPUMEHHMOE ISt
peuieHus qaHHou 3agaun. OO0CHYIiTe Balll BBIOOP.

OtBet:
K uudpoBsiM cpencrBam, KOTOpble MOTYT ObITh NMPHUMEHEHbI IS

YK-2.V.1
VK-2.V.3
OIIK-1.3.1




pelieHusi aaHHOW 3agauyd  oTHocuTcsa Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJWOYawilee O00JbIIOH Hadop
MaTeMaTU4YecKUX (PYHKUHMH B TOM 4YHCJe CHCTEMY KOMIbIOTEPHOIi
ajareOpbl, OPUMEHTHPOBAHHYI0 HAa MOATOTOBKY MHTEPAKTUBHBIX
JOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONPOBOKIEHUEM.

3amanue 2.
1) BrruucianTs, npUMEHUB METOJT UHTETPUPOBAHUS 110 YACTSIM:
[(x +1)e*dx

Oreer: (x +1)e* —e* + C
2) HasoBure kakoe-1u00 1H(POBOE CPEACTBO, MPUMEHUMOE ISt
pereHus gaHHOM 3aaa4un. OOOCHYWUTE Balll BHIOOP.

OTtBeT:
K mudpoBbiM cpeacrBamM, KOTOpble MOI'YT ObITh HPHUMEHEHBI AJIs
pelieHusi daHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe of0ecnedeHHe, BKJIKOYaKIinee 00JbmIOH Hadop
MaTeMaTu4ecKuX (GYHKIUIA B TOM 4MCJIe CHCTEMY KOMIbIOTEPHOI
ajareOpbl, OPUEHTHPOBAHHYI0 HAa MOATOTOBKY WMHTEPAKTUBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOKIEHUEM.
3agaHue 3.

1) BeI4ucauTh, MPUMEHHB METO/ HHTEIPUPOBAHHUS 10 YaCTSIM:
J xlnxdx

OtBer: 0,5x (Inx—0,5) + C
2) HasoBure Kakoe-1100 HHUMPOBOE CPEACTBO, NPUMEHHUMOE JIIS
peluieHus qaHHou 3agaun. O60CcHyiiTe Balll BHIOOP.

OrtBer:
K uudpoBbiM cpeacTtBaM, KOTOpble MOTYT ObITh NMPUMEHEHBI ISt
pemienust aaHHOW 3amaum  otHocutcss Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJWOYawilee O00JbIIOH Hadop
MaTteMaTu4eckuX (yHKUMA B TOM YHCJIECHCTEMY KOMIbLIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYI0O HA TOATOTOBKY HMHTEPAKTHBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOKIEHUEM.
3ananue 4.

1) BBI‘H/ICJ'II/ITB, MMPUMCHUB MCTOA MHTCTPUPOBAHUA 110 YaCTAM:
.'l.': * sinxdx

OtBer:—x”cosx + 2xsinx + 2cosx+ C
2) HazoBure kakoe-mub0 UPPOBOE CPEACTBO, NPUMEHHUMOE IS
pereHust gaHHoM 3agaun. OOOCHYWUTE Balll BHIOOP.

OTtBeT:
K uudpoBbiM cpeacTBaM, KOTOpPbie MOTYT ObITH IPUMEHEHBI JIJIsI
pellleHHs JaHHOI 3aga4uu oTHocuTcst Wolfram Mathematica-
NnporpaMMHoe odecrneyeHue, BKJIOYamwmiee 00Jb110il Hadop
MaTeMaTH4eCKUX QYHKIMA B TOM YHCJIe CUCTEMY KOMIIbIOTEPHOM
ajredpbl, OpUEHTHPOBAHHYIO HA MOATO0TOBKY HHTEPAKTHBHBIX
AOKYMEHTOB C BIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

24,

Samanue 1.

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
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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
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1) Beruucnute onpeaeacHHbIN HHTETPa:

-

J ax

0

OtBet: 2
2) HazoBute kakoe-11u60 mudpoBoe CPeaCTBO, MPUMEHUMOE IS
pereHust gaHHOM 3aaaun. OOOCHYWUTE Balll BHIOOP.

OTtBeT:
K mudpoBbiM cpeacrBamM, KOTOpble MOI'YT ObITh HNPHUMEHEHBI AJIs
pelieHusi AaHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe of0ecnedeHHe, BKJIKOYaKIinee 00JbmIOH Hadop
MareMaTu4ecKuX (GyHKIHUI B TOM 4YHCJIe CHCTEMY KOMIbIOTEPHOM
ajareOpbl, OPUMEHTHPOBAHHYI0 HAa MOAT0OTOBKY MHTEPAKTUBHBIX
JAOKYMEHTOB C BbIYMCJIEHUSIMHA ¥ BU3YAJIbHBIM CONPOBOXKIEHNEM.

3anganue 2.

1) BbluuciIUTE ONPEICICHHBIA HHTETPA:

1

J 2dx

0

OtBet: 2
2) HazoBute kakoe-1nu00 nuppoBoe CPeACTBO, MPUMEHUMOE IS
pereHust JaHHoM 3aaaun. OOOCHYWUTE Balll BHIOOP.

OTtBeT:
K uudpoBbsiM cpeacTtBaM, KOTOPble MOI'YT ObITh NMPUMEHEHbI JIsl
pelieHusi AaHHOM 3agauyd  oTtHocuTca Wolfram Mathematica-
nporpaMMHoe oOecrnedyeHue, BKJOYailee O00JbIIOH Hadop
MaTeMaTHYeCKUX (PYHKIHH B TOM YHCJE CHCTEMY KOMIbIOTEPHOI
ajaredOpbl, OPHMEHTHPOBAHHYI0 HAa MOATOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB C BbIYMCJICHUAMH U BU3YAJIbHBIM CONIPOBOKICHHEM.

3amanue 3.

1) BeruncnuTe onpeneeHHbII HHTErpat:

3

J xdx

-

OrBer: 9/2-4/2=5/2
2) HazoBute kakoe-mu60 mudpoBOe CPEACTBO, MPUMEHUMOE IS
peuienus qaHHou 3agaun. OO0CHYIiTe Balll BBIOOP.

OTtBer:
K uudpoBbiM cpeacTtBamM, KOTOPble MOTYT ObITh NPHUMEHEHbI ISl



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

pelieHusi aAaHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJWOYawilee O00JbIIOH Hadop
MaTeMaTU4YecKUX (PYHKUHMH B TOM 4YHCJe CHCTEMY KOMIbIOTEPHOIi
ajareOpbl, OPUMEHTHPOBAHHYI0 HAa MOATOTOBKY MHTEPAKTUBHBIX
JOKYMEHTOB C BBIYHCJIEHUAMH U BU3YAJIbHBIM COMPOBOKIEHHEM.

3aganue 4.

1) BeruuciuTe onpeaeacHHbIN HHTETPa:

0

J x 3 ﬂ.l.-'l.'

-1

Oter: 0-1/4=-1/4
2) HazoBute kakoe-m1u00 mudpoBoe CPeaCTBO, MPUMEHUMOE IS
pelienus nanHoi 3aaaun. O6ocHy#Te Ball BHIOOP.

OTtBeT:
K mudpoBbiM cpeacTtBaM, KOTOpble MOTYT OBITH NMPUMEHEHBI IJIs
pelieHusi JdaHHOM 3agauyd  oTHocuTcsa Wolfram Mathematica-
nporpaMMHoe oOecrnevyeHue, BKJO4Yawilee O00JbIIOH Hadop
MaTeMaTH4YeckuX (YHKUHHA B TOM 4YHCJIe CHCTEMY KOMIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYI0 HA TOATOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB € BbIYMCJIEHUSIMHI U BU3YAJbHBIM CONPOBOKIEHHEM.

3agaHue 5.

1) BeruncnuTe OnpeeeHHbII HHTETPa:

1

[ean

-1

Oteer: e-e!
2) HazoBute kakoe-m1u00 udpoBoOe CPEACTBO, MPUMEHUMOE IS
peuieHus qaHHou 3agaun. O60CHYyiiTe Balll BHIOOP.

OtBet:
K uudpoBbiM cpeacTtBamM, KOTOPble MOTYT ObITh NPUMEHEHBI IS
pemienust aaHHoW 3amaum  otHocutcss Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJWOYawilee 00JbIIOH Hadop
MareMaTu4ecKuX (QyHKIUIA B TOM 4MCJie CHCTEMY KOMIIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYI) HA TMOArOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOKIEHUEM.

25.

1. TIpounTerpupyiite TPUrOHOMETPHUECKYIO (DYHKIHIO

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
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

( cosx dx

OtBer: 0,5

2. IlpounTerpupyiite TPUrOHOMETPUUECKYIO (DYHKIIHIO

( COSY dx

OtBer: 0O
3. TIpouHTErpupyiTe TPUTOHOMETPHUECKYIO ()YHKIIUIO

|r cos 2x dx

OTtBer:0,25
4. TIpouHTErpupyHTEe TPUTOHOMETPUIECKYIO (BYHKITHFO

|r siny dx

OtBer: 2

5. TlpouHTEerpupylTe TPUTOHOMETPHUYECKYIO (DYHKITHIO

( sinx dx

Orter: 1
Cemectp Ne2
26. | Kakas gynkiusa z = f(x; V) Ha3pIBAETCS HEMPEPBHIBHON B TOUKE VK-1.3.2
My (x0;¥p)?
Oter: ®ynkuust Z = f(x; V)] Ha3bIBaeTCsl HEMPEPHIBHOM B TOYKE
M (45 Vg ), €M OHA ONpe/esieHa B 3TOM TOYKe H HEKOTOPOii ee
OKPECTHOCTH, UMeeT npenes [im f( M) W ITOT mpeaes paBeH
MM,
3HA4YeHHUI0 (PYHKINHU Z B TOUKe M
27. | Kaxas u3 hopmymn cooTBeTcTBYeT nuddepenuuany GpyHkiuun 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. | YacTHbIC IPOU3BOIHBIC YK-1.¥.2

o =z =
1. HaiisuTe YacTHBIE IPOU3BOIHBIE e GyHKIHU

OIIK-1.B.1




_ sin(3+8x —7y)

= 3,7

2—x*y
cos(348x—Ty):8(2—xy )t sin(3 48— 730325

f Ty &
|.z—x3}-" I

OTtBeT:

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

(2 — x3y7)?
o gz =
2. Hailinure 9acTHBIC MPOU3BOIHBIC e e byHKIIIN
sin(3 + 2x — 5y)
z= ;
2 — x-:_v?
cos(342x—5y0+2(2—xFy |4 sin(3+2x—5y 427"
OrtBer: — 1 7.2
|Z2—x"y" )
—cos(3+2x—5y)*5(2— x*y") + sin(3+ 2x— 5y)7x*»y*
(2 —x*y")?

o dz A=
3. HaiiguTe yacTHBIE IPOU3BOIHBIE e GyHKIIHH
L

_ sin(1+4x —3y)

Z= =
3+ x2y7
cos(1+ax—3y)ed{ 342"y’ |- sin(1+4x—-3y)2xty"
Orser: — 3 7.
|3+ x ¥ |
—cos(1+4x—3y) *3(3+ x%y") —sin(1+ 4x— 3y)7x*»"
(3 +x2y7)2
. 8z 8=
4. HaiiguTe yacTHbIE IPOU3BOIHbBIE e byHKIIUU
o
sin(7 +4x —7y)
z =
3 — x3ye
. i Voafg BNy i Vgt
cosl T+4x—Tyled3—x"y |+sinlT+4x—Ty)3x"y
OTBeT: ; T
13—x"y" |
—cos(7+4x—Ty)*7(3— X*y®) +sin(7+ 4x— 7y)6x’y°
(3 — x3y5)2
o dz 8=
5. Haiiaure 4acTHbIE MPOU3BOIHBIE e byHKIIUU
o
sin(5 + 8x — 5y)
z= P
3 —x*y
:':rs":E—Bx—E}':'sB[E—x'}yb:I—siri':E—Bx—E}' :'4.1'3}'5
OrBer: — 1 6.7
|3=x"y")

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




29. | Boimucathb yciioBue npu KOTOPOM BBIpaKEHUE VK-1.B.2
P(x,y,z)dx + Q(x,y,2)dy+R(x,y,z)dz OIK-4.3.1
npecTaBisieT coooi quddepeHnnan HeKoTopoi GyHKIMHU U(X,Y,Z).
Ortser: JlaHHOe BhIpakeHue MpeacTaBJsieT co0oii nudpdepenunan pynkuun
u(x,y,z), ecan: P(x,y,z) — 310 4yacTHasi npou3BoaHasi pyHKIMHU U(X,Y,Z) mo
X,
Q(X,y,2) - 310 yacTHasi mpou3BoaAHas PpyHKIUH U(X,Y,Z) mo y:
R(X,y,Z) 3T0 wacTHasi npou3BoaHasi pyHKIMHU U(X,Y,Z) 1O Z.
30. | Kakast Touka Ha3bIBaeTCs TOUKOI Makcumyma GyHKmn = = f(x; v)9 VK-2.3.1
OtBer: Touka (X;;V,) HA3bIBAETCS TOYKON MaKCHMyMa (pyHKIIHH
z = f(x;v) , eciin cymecTByeT Takasi & - OKPECTHOCTh TOUKH
(x5: Vy ) ¥ 219 BCeX TOYEK (X; V), OTJIMYHBIX OT (X ; Vy ), M3 O-
OKPECTHOCTH TOYKH (X y; Vy ) BHINOJIHSIETCSH HEPABEHCTBO:
fly) < fxgvg)

31. 1. Haiitu npou3BoHYyI0 GYyHKIIUHA YK-2.¥.1
flx,y) = (8+5x% +2y* — 7x®y*)* p Touke K(1,1) no OIIK-1.B.1
HaIpaBJIeHHIO K Touke M (2,6) OITK-4.3.1
OTBeT: —

W2
2. Haiiti mpou3BOAHYIO QYHKINU
floe,¥) = (7—x*+ 2y — x™19%)" B rouke K(1,1) mo
HanpasJeHuIo K Touke M (4,3)
OtBer: ———
w13
3. Haiitu mpou3BoAHYIO QYHKINU
fle,v)=(7—2x+ 2y —x*v™1)* B rouke K(1,1) no
HarpasJeHnIo K Touke M (5,2)
OTBer: =
V1T
4. Haiitu npon3BoAHYIO QYHKIUIO
Floe,v) = (11— 2x? + 2v 7% — x®y7*)% B rouke K(1,1) o
HarpasJeHnIo K Touke M (5,6)
OtBeT: ——o’
Vil
5. Haiitu npou3BoaHYy0 QYHKIUU
flx,¥y)=(5+ 4™t — 2v? — 2x39%)? B rouke K(1,1) o
HarpasJeHnIo K Touke M(2,3)
OtBer: ——>
V5
32. | ChopmynupyiiTe HEOOXOAMMOE YCIOBHE IKCTPEMyMa YK-1.3.2

muddepernmpyeMoii QyHKIMU ABYX TepeMeHHbIX Z = f(x; V),
OtBer: Ecoin B Touke N(x,;v,) nuddepenuupyemas GyHKIUs

z = f(x; V) nMeeT IKCTpeMyM, TO ee 4acTHbIE POU3BOHbIE B ITOi
Touke paBubl Hy0 [, (x5;,) = 0, f' (xy:¥,) = 0. Ir0 yeinoBue
Ha3bIBAETCS HEOOXOIUMBIM YCJI0BHEM IKCTPEMyMa.




33.

Kaxoe ypaBHeHue Ha3biBaeTcs quddepeHInalbHbIM YpaBHEHUEM
MEepBOTO NopsiiKa?
OtBer: /AuddepeHunajbHbIM ypaBHEHHEM IMEPBOr0 TMOPSAKA
Ha3bIBaeTCs ypaBHeHUe, cBs3bIBawomiee X, Y U Y'. OHO MoxkeT ObITh
3a/1aHO0 B OJHOI U3 ¢opm:
F(x,y.¥') =0,

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

YK-2.3.1

34.

B xakom ciyyae ¢pyukuus y=¢(x,C) (umu ®(x, y, C) = 0), sBisercs
o0muM perienreM AugdepeHnnaibHOro ypaBHEeHUs IEPBOro MopsIka’?
OtBer: O0mMM penieHueM (00IIMM HHTErPAJIOM)
auddepeHINATBHOIO yPABHEHUS MIEPBOr0 NOPSAIKA HA3bIBAETCS
dyukmus y=¢(X,C) (nau ®(x, y, C) = 0), koTopas

a) sIBJIsieTCs pelieHneM YPaBHEHUs NpH Jooom gomyctumom C;

0) 11000€e penieHNe MOKeT OBITH MOJIYYeHO U3 Heé IPH HEKOTOPOM

3HaYeHUH NocTositHHOM C.

VK-2.3.1

35.

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

Otser: IndpepeHnupys yKasaHHYIO HesIBHO 3a1aHHYI0 (DyHKIMIO
x* + y* — 2x = C, noay4aem paBencTBo:2x + 2yy' — 2 = 0, To ecTh
x+yy' =1

Na, pynkuus x* + y* — 2x = C sBJasieTcs: OOIMM peleHneM
AU(pPepeHInATBLHOI0 YPABHEHU .

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

36.

Hatigure obmue pemenns quddepeHInaIbHbIX YPaBHESHHH,
MPEeCTaBICHHBIX HIbKe. HazoBuTe Kakoe-1moo 1udpoBoe CpesicTBo,
KOTOPOE MOKET OBITh TPUMEHEHO ISl PEIICHHSI TAHHOW 3aJ1a4H.

OtBer: y =In|x| + C

OI{HI/IM nu3 III/I(])DOBBIX Cpe)ICTB, KOTOpI)Ie MOFyT 6bITb l'lpl/IMeHeH])I
AJIA pemeﬂnﬂ IlaHHOﬁ 3adavuu, OTHOCHUTCH
Wolfram Mathematica

2. y' =2
) .

OrBer: Yy =5In|x| + €

Onuum u3 nH@POBHIX CPEICTB, KOTOPbIE MOTYT ObITH MPUMEHEHbI

A1 pelleHus JaHHOM 321241, OTHOCHTCS

Wolfram M_athematica

1
!

Loy ==
3__ 3

OtBeT: y = % In|lx| +C

OnHum u3 undpoBbIX CPeaCcTB, KOTOPbIe MOI'YT ObITH IPHMMEHEHBI
JJIA pememm nannoi«i 3a)1alm, OTHOCUTCHA
Wolfram Mathematica

YK-2.¥.3
OIIK-1.B.1




4. y' = z
a8

OrBer: y =7 In|x| + €

Onuum 13 nHGPOBHIX CPEACTB, KOTOPbIE MOTYT OBITH MPHUMEHEHbI
JJISl peleHusi TaHHOM 3212491, OTHOCHTCS

Wolfram Mathematica

5 y' =2

OrBer: y =3 In|x| + €
Oanum u3 nHGPOBLIX CPEICTB, KOTOPbIE MOIYT OLITH PHMEHEHBI
JJIS pelIeHusl JaHHOM 321a4H, OTHOCHTCS

Wolfram Mathematica
g

6. v ==
a8
OrBer: Yy =9In|x| + €
OL[HI/IM 3 III/I(])])OBLIX CpeacTB, KOTOPbIC MOFyT 6I>IT]> l'lpI/IMeHEHBI
JUISl pelleHusl JAHHOM 3a1a4y, OTHOCHTCS
Wolfram Mathematica
1. =2
. -
OrBer: Yy =12In|x| + C
OnHum u3 nndpoBbIX CpeacTB, KOTOPbIe MOIYT ObITH IPUMEHEHBbI
AJI pelICHUuA JIaHHOﬁ 3aJa4M, OTHOCHUTCH
Wolfram Mathematica
2. =2
C ) -
OtBer: ¥ = 31In|x| + C
OnHum u3 nndpoBbIX CpeacTB, KOTOPbIe MOIYT ObITH IPUMEHEHBbI
AJI pelICcHUuA JIaHHOﬁ 3agavdu, OTHOCHUTCH
Wolfram Mathematica
3 '|.‘:|'|I = E
o) .
OrBer: Yy =17In|x| + C
OnHum u3 undpoBbIX CPeaCcTB, KOTOPbIe MOT'YT ObITH IPMMEHEHbI
AJIA pelIeHus JIaHHOﬁ 3adavu, OTHOCHUTCH
Wolfram Mathematica
)

4, yv' =

X

OrBer: y =27In|x| + C

OI{HI/IM nu3 III/I(])DOBBIX Cpe)ICTB, KOTOpI)Ie MOFyT 6bITb l'lpl/IMeHeH])I
AJIA pemeﬂnﬂ IlaHHOﬁ 3adavuu, OTHOCUTCH
Wolfram Mathematica.

37.

Pemmre 3anauy Komm npu HauanbHbIx yenoBusix: Y(1)=2 , T.e. HaliguTe
YJacTHbIE perieHus auddepeHnanbHbIX YpaBHEHUH, TPeCTaBICHHbBIX
HIKE

1. y' =1

x

Otreer: ¥y =In|x| + 2

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




OrBer: ¥y =5In|x| + 2
p 1
3. v :E

OtBer: y = % In|x| +2

4, y'=-

=1

;.:

OtBer: ¥y =7 In|x| + 2
5 y' =2
C ) -

OrBer: ¥y =3 In|x| + 2

9
6. y' ==
X

OtBer: ¥y =9 In|x| + 2
7. y' = i—'

OtBer: ¥y = 12In|x| + 2

31
8. y'==
X

OrBer: ¥y =31In|x| + 2
9. v =2

OrBer: ¥y =17In|x| + 2

10. y' =i—?

OrBer: ¥y =27In|x| + 2

38.

Bremumute HOMCED IO KOTOPBIM PACITIOJIONKECH PAA, JJISTI KOTOPOI'o HE
BBITIOJIHACTCA H€O6XOI[I/IMI>II\/JI IIpHU3HAK CXOI[I/IMOCTI/I?

o  NE+3
1) ZH:; n2+7
2) Z:f:; ng_+-1-

o 5n?
3) 211:13“3_2

e 43
4) Y1

n+1

OtBet: 3)

VK-1.3.1

39.

Kakne IMPU3HAKHU UCCIICA0OBAHNA HA CXOANMOCTD IPUMCHAIOT IJIA
YHCIIOBBIX PSJIOB C TOJOKUTEIbHBIMU YICHAMU?
a) mpusHak /lanamGepa

b) npaswmo Jlomurans
c) meron Kpamepa
d) mpusnak Komu.

OrtBert: a), d)

VK-2.3.1




40.

Ecau psin cxonutes, TO 9TO MOKHO CKa3aTh 00 00IIeM WICHE 3TOTrO
psana?

Otger: Ecam psig cxogurcs, TO ero 001IMii YieH i, CTPEeMHUTCH K
HYJI0, T.e. [i1m 11, = 0. ITO yTBep:KAeHHe Ha3bIBaeTCsl

1 —+0a
HEe00XO0AUMBbIM NPHU3HAKOM CXOJAMMOCTH psiga. B yactHocTH, eciin
001IMIi YJIeH Ui, He CTPEMMTCS K HYJII0, TO Psii PACXOIUTCS.

YK-2.3.1
OIIK-1.V.1

41.

Ecnu oOuuii uieH psaa i, He CTPEMHUTCS K HYIIO, YTO MOXKHO
YTBEPXKAATh O CXOAUMOCTH psiaa?

Otger: Ecam psig cxogurcs, TO ero 001UMii YieH i, CTPEeMHUTCH K
HYJII0, T.€. [im 1, = 0. IT0 yrBep:KaeHHe Ha3bIBACTCs

f1—+00
HEe00XO0AUMBbIM NMPU3HAKOM CXOJAMMOCTH psiga. B yactHocTH, eciin
001IMIi YJIeH Ui, He CTPEMMTCS K HYJII0, TO Psii PACXOIUTCS.

VK-2.V.1
OIIK-4.3.1

42.

OOmwit uneH psiga i, CTPEMHTCS K HYIO. J[ocTaTOuHO JIK 3TOTO AJIs
TOTO, YTOOBI YTBEPKAaTh, UTO TAHHBIN PSAA CXOAUTCS?

OtBet: Eciin psix cX0QUTCs1, TO €ro 001U YIeH 1, CTPeMHUTCH K
HYJI0, T.e. [im 1, = 0. 3T0 yTBep:KAeHHe HA3bIBACTCH

1 —+0a

HEeO0XO0UMBbIM MPU3HAKOM CXOIMMOCTH Psi/ia, HO OHO He SABJIsSIeTCS
AO0CTATOYHBIM JIJIf1 TOT0, YTOOBI YTBEPKIAATh, 4TO psia cxoaurcs. T.e.
PSIT MOKET OBITh KaK CXOIAIIMMCSH, TAK U PACXOASIIIIUMCS.

VK-1.B.2

43.

o 5n?

n=1 Inl-2
HccnenoBaTh TaHHBIN P HA CXOAMMOCTh. BriOepuTe MeTo I
HCCIICOOBAHUA N3 CIIUCKA:

a) MHTerpanbHbIi IPU3HAK CXOAMMOCTH

b) Heo6xoauMmplii MpU3HAK CXOAUMOCTH
c) Ilpusnak Komu
d) Ilpusnak J{anambepa

Otser: P pacxoaurcsi, He BLINMOJIHSIETCS HEOOXOAMMBbIi
npusHak — b)

VYK-1.B.2

44,

- (1n—
1. I/ICCJ'IGI[OBaTB CXOOUMOCTB pdaa Ef=l —
ot T

ra | o

(5 I )

OTBer: cxoauTcs

- [4n
2. HccnenoBaTb CXOMUMOCTD psijia 2, -

[Bm—

OTBeT: cxoauTcH

=
|

w

[

3. HUccnenoBarh CXOAUMOCTD psijia 2we | —————

OTBeT: cxoauTcH

- [4n
4. HccnenoBath CXOAMMOCTb P 2o )~
n=1",

OTtBeT: pacxoaurcs

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




(1n+3)4"

5. HccnenoBaTh CXOAUMOCTB psizia 2

-

=1 (1n+4)s"

OTBeT: cxoauTcs

45.

(ln—-5
-

L5 W]

1) HccnenoBaTh CXOAUMOCTD PAAA 2.5 — -
n=1 (5. 12730

OrtBet: cxoauTest
2) Kakoii npusnak Bel ucrnonp3oBaiu. O00CHY#TE CBOI BBIOOP.

o

" € .
Oteer: npuMenum npusHak Jdanamoepa. [ = lim L = ; o TK

Ji—+oo O

2\3<1, To psax cxoaurcs. [lpusnak cpapuenns u npusnaxk Komm ne

VK-2.B.2

46.

MO3BOJIAT OTBCTUTH HA BOIIPOC 3aJaHUS.

[4n—5

1) HccnenoBarh CXOAMMOCTD Pt 2ooe ) ————
o |7

OTtBeT: pacxoaurcs
2) Kakoii npusHak Bel ucnons3zoBanu. O00CHYHTE CBOH BHIOOP.

Orser: npumennm npusHak Koum. [ = "/a,=4 , 1.x. 4>1, T0 psin

cxoaurcs. Heo0xoaqumblii NpU3HAK, IPU3HAKH CPABHEHUS U
Janambepa He M0O3BOJISIIOT OTBETUTH HA BONPOC 33/ IaHHS.

YK-2.3.1

471.

(In+3)4"

1) HccnenoBath CXOQUMOCTD PAAA 2.

=1 (1n+4)5"

T

OTtBet: cxoaurcs
2) Ha3zoBute kakoe-m1u00 nudppoBOE CPEACTBO, MPUMEHUMOE IS
peteHust naHHo# 3anaun. OOOCHYy#iTe Balll BHIOOP.

OtBet:
K uudpoBbsiM cpeacTtBamM, KOTOPble MOTYT ObITh NPUMEHEHBI JJIS
pemienust aaHHoW 3amaum  otHocutcss Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJOYawIilee O00JbIIOH Hadop
MaTteMaTu4yeckuXx GyHKUMA B TOM 4YHCJE CHCTEMY KOMIbIOTEPHOM
ajiredpbl, OPUEHTHPOBAHHYI0 HA TOATOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB C BIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKICHUEM.

VK-2.V.3
YK-1.¥.2
YK-2.V.1

48.

[IycTh 1aH 3HaKOYEpENYIOLIUICS P E,ffz yu,. Ecmu pan,
COCTaBJICHHBIN U3 a0COITIOTHBIX BEJIMYMH |Un|, CXOAUTCS, TO YTO MOKHO
CKa3aTh 0 3HaKouepeayromemcs psge? Boibepure BepHbIii OTBET.

a) Psacxomutes

b) Psn pacxomutcs

C) Psa cxomurcst abOCOTIOTHO

OrBer: C)

VK-2.3.1

49,

Eciu abcommroTHBIE BETUYHHBI WICHOB 3HAKOYEPEIYIOIIET0Cs psiaa
2=, 1, yOBIBAIOT U OOIIMIA WiIEH pAa CTPEMUTCS K HYJIIO, TO UTO
MOYHO CKa3aTh 0 CXOAUMOCTH psiaa? Beibepute BepHBIil OTBET.

a) Psaa cxoaures

b) Psix pacxomurcs

VK-2.3.1
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

C) Psag cxomurest abOCOTIOTHO

OrBer: a)

50.

Crenennsie psabl. UHTEpBal U paguyc CXOJUMOCTH.

1. Haiitn 0o61acth CXOAUMOCTH psia

oo

n=0
Orser: (—1;1)

2. Haiitu paanyc cXOQMMOCTH psizia

oa

Z[Ex]” =1+2x+4x -+ 2"+ -
n=0

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

4. Haiitu paguyc cXoaUMOCTH psaja

Z(—lj”(l‘(j“zl 3x (3% | (=13

n+1 2 3 n+1
1
OTtBeT: R =3

5. OGnacThIO CXOAMMOCTH Psija

oa

Z Cox—a)*=Cp+C(x—a)+C(x—a)’ ++C (x—a)" ..
n=0
Asnsiercs unrepsan (2; 4). Halinure ero paanyc cXoauMOCTH.
OtBet: R=1

YK-1.¥.2
VK-2.3.1

51.

CTENeHHOM PSS 2up=p @, % " CXOMUTCS B TOUKE X0.UTO MOXKHO
yTBEPKAaTh 00 aOCOTIOTHON CXOJIMMOCTH ATOTO PsiZia B KAKI0HM U3
TOYEK X, TAKHX, uTo|x| =< |x,|?

Ortger: Ecan crenennoii psag 2. -, a,x " cXoquTcs B TOUKe X0, TO, OH
20COJII0THO CXOAUTCSA B KAXKIO0H TOUKe X, IJIsl KOTopoii |x| < |xg].
JTO0 yTBep KJAeHHe HA3BIBAETCS TeopeMoil AdeJst.

VYK-1.3.2
OIIK-4.3.1

52.

1. Pasnoxwuts MHOrouned f(x) = —x" —10x" —30x —31 Bpax
Teiiiopa B OKPECTHOCTH TOUKH ¥ = —2

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

2. Paznoxuts MHorounes f(x) = —x* —2x~ 4+ 5x — 1 Bpag
Telinopa B OKpeCTHOCTH TOUKH ¥ = 1

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




OTtBer:
flx)=1-2(x—1)—5(x—1)*— (x—1)?

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

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

4. Paznoxuts MHOrowteHn f(x) = —2x*—2x*+7x +13 Bpan
Teitnopa B OKpECTHOCTH TOUKH ¥ = —1

OTtBerT:
flx)=6+5(x+1)+4(x+1)*—2(x+1)3

5. Pa3znoxuth MHOrOwIeH f(x) = —2x*—7x* —x +9 Bpan

Teiliopa B OKPECTHOCTH TOUKH ¥ = —2

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

Bompocsr (3amaun) st 3aueta / qmudd. 3auera npepacraBieHsl B Tabmuie 16.
Ta6mmma 16 — Boripocs! (3amaun) mis 3aueta / qudd. 3auera

Kon

No i/t ITepeuens Bompocos (3anau) s 3ayera / nudd. 3adera
p p (3ana9) 1 Andd MHIMKATOpa

V4eOHBIM IJIAaHOM HE MpeaAyCMOTPCHO

[lepeuenr TeM nns KypCOBOTO TMPOEKTHUPOBAHUS/BBIIIONHEHUS KYpCOBOW pabOTHI
MpeICTaBICHBI B Tabwmie 17.
Tabnuna 17 — Ilepeyern TeM Ui KypcOBOTO MPOEKTUPOBAHNS/BBITIOIHEHUS! KYPCOBOM paboThI

Ne /i1 [IpumepHBIil nepedeHb TeM ISl KypCOBOTO MPOEKTUPOBAHUS/BBITIOIHEHUS
B KypCOBOH paboThI

Y4eOHBIM MJIaHOM HE IPEyCMOTPEHO

Bompocer st mpoBeneHUsT TPOMEXKYTOYHOW aTTECTAllMM B BHJE TECTUPOBAHHUS
npeJcTaBieHbl B Tabnuie 18.

Tabnuua 18 — IlpumepHbIii epeueHb BOIIPOCOB JJIsl TECTOB

Ne
Kon
o/ ITprMepHBIii TepeueHb BOIPOCOB I TECTOB WUHAUKATO
pa
i
TunoBoi BapuaHT TECTOB
1 cemectp

1. | Boruncnure 1) 1 YK-1.3.2

npeen 2) 3 YK-2.V.1

i 3x% 4 2x — V3) 1,5

I e Tk 7

OtBer: 3)




Touxoi 1) 6 YK-1.Y.2
pa3pbiBa 2) 2 OIIK-
byHKIIUN 3) 1 2.3.1
v xr—3 4) 4
. (_:(:—3],!';11_:( OTtBer: 3)
SIBIISICTCS TOYKA
[IpousBoagHas 1) 2x-4%In4 YK-2.V.1
byHKIIUN 2) 2x-471
y=x°-4% 3) x-4*(2+ x)
paBHa 4) x-4%(2 + xIn4)

OtBet: 4)
A6cuucca 1) 8 VK-1.V.2
IKCTpEeMyMa 2) 05
byHKIIHH 3) 1
y=8—x"+x |4) -05
paBHa OrtBer: 2)
Borunciure 1) ———+ VK-1.¥.2
MHTEerpa aretgx
o dox 2) In|arctgx| +C
J (1+x)arctglf?) — m.:g:x +C

1

4) arctgx v

Otgert: 1)
BbruucnuTe 1) 0,5 (3-8x)05(-8) VK-2.V.1
MIPOU3BOHYIO 2) 0,5 (3-8x)°5 (8) YVK-1.¥.2
byHKIIUN
y=(3-8x)%° 3) 0,8 (3-8x)°° (-8)

4) 0,5 (3-8x)°8 (-8)

Otger: 1)
Berancnure 1) y =251 YK-2.V.1
NPOM3BOAHYIO | 2) v =&
BTOPOTO 3) y=G5e™ 1 OIIK-
nopsiiKa 4) 25 2.3.1
(byHKIUN Otser: 3)
y = 51
OO0paTtHoi 1) y=x° YK-2.3.1
byHKIHEH 1Mo 2) y= <
OTHOIIIEHHIO K ;
yHKIIH 3) y=Inx

T ¥ 4) v=e

v=e
: OTtBet: 3)
SIBIISIETCSI
byHKIIHS
[lepBas 1) ckopocTh M3MeHeHHs! (PYyHKIHH YK-2.3.1
MIPOU3BOJAHAS 2) wHampaieHue QyHKIUU OIIK-
byHKIIUN 3) npuparieHue QyHKIUH 1.3.1
IIOKa3bIBACT. 4) npupamenne aprymenTa dpyHKIHM

Otger: 1)




10.| Tuddepennpan | 1) OTHOIIECHHUIO MPUPAIICHUS PYHKIIUH K PHPAIICHUIO YK-2.3.1
(byHKINU paBeH aprymeHra
2) TPOU3BEICHUIO MPHUpALICHUS QYHKIIMN HA TIPHPAICHAES
aprymMeHTa
3) mpou3BeneHUI0 POU3BOIHON HA NPUPAIIIEHHE
aprymenra
4) npupaIIeHHIo apryMenTa
OtBet: 3)
11.| Beruncanre 11 YK-1.V.2
YHCIIO TOYCK 2) 2 YK-2.V.1
paspbiBa 3) 3
byHKIMH 4) 0
. x + 2| Orser: 3)
T (x4 3 (- 4)?
12.| Beraucnure 1) 0 YK-1.3.1
npezaen 2) 9
 sin®3x 3) 3
lim —= 4 1
Otger: 2)
13.| YpaBHenue 1) y=2x+4 VK-2.3.1
KacaTeJIbHOM K | 2) v = 4x + 3
rpaduxy 3) yv=2x—05
yHKIHIH 4) y=3x—4
y=x"—2 Ortger: 4)
B €r0 TOYKE C
abcuuccoit
Xo= 1 umeer BUA
14.| Boruncnure 1) 0 YK-1.V.2
3HaYCHHE 2) -1
HPOU3BOIHON 3) 3
BTOPOTO 4) -4
nopsiaKa Otgert: 4)
byHKIIMHN
v =sin2x + 4x
B TOUKE ¥ = —
15.| MHOXkecTBO 1) _Ysin3dx —tcos3x L C VK-2.3.1
epBOOOPA3HBIX + 1
byHKIHH 2) 3xsin3x + Jcos3x +C
f(x) = —xcos(3kB) 3xsin3x — §CGSSX +C
MMCCT BT 4) 3xsin3x + 9cos3x + C
Otser: 1) -
16.| Borunciure 1) VK-2.V.1
UHTErpai OIIK-
" dx 1.3.1
J xilnx 2)

3)




4)

2)
OrBer: 3)
17.| Ecmu 1) [ VK-2.V.1
ONPEAECIEHHOMY L OIIK-
MHTErpaiy 2) 6 [ 1.V.1
B dx Y1 e+l
J 1 Vx+yx 3) | 1 542
PUMEHHUTD 2 5ae
[I0JICTAHOBKY 4) 6], 3.2 ¢
x = t% 10 OH
[IPUMET BHJL OtBet: 4)
18.| Teno mBuxercs | 1) 6 VK-2.3.1
10 3aKOHY 2) 4
S(t)=5t3+1, 3) 10
Torga ckopocte | 4) 15
B MOMEHT Otsert: 4)
Bpemenu t=1
paBHa
19.| Vkaxure 1) Xusinx VK-2.3.1
byHKIHH, 2) X utg2x
KOTOpbIE 3) Xwu COoS2X
SIBJISTFOTCSI 4) Xwusin2x
SKkBUBaJIEHTHH | OTBeT: 1)
MU 1ipu x* —+ 0
20.| Kakoe u3 Hike | 1) oTHOmIEHHE pupamieHns GYHKIUN K TPUPAIICHUTO YK-2.3.1
NIEPEUCIICHHBIX | apryMeHTa
IIPEIIOKEHU N 2) oTHOLIEHUSI PYHKIIMU K IPUPALICHUIO apIyMEHTa
orpenenser 3) oTHOUIEHKE Npesena GYHKIMU K apryMEeHTy
NPOM3BOJIHYIO | 4) mpe/aesi OTHOIIEHHUsI MPUPAIIEHUs] PYHKIHH K
byHKIIUU NMPHUPALIEHUIO APTYMEHTAa
(xorma Otget: 4)
npupaieHne
apryMeHTa
CTpeMHTCS K
HYII0)?
2 cemecTp
1. | IonubIit 1) 2x*ydx + 3x7y3dy VK-1.Y.2
nuddepentman 2) 3x*y*dx+ 2x°ydy OIIK-
GyHKIUM 3) 3xydx + 2x ydy 2.3.1
z=xy* 4) 2x*y*dx + 3x ydy
PaBEH OTtgert: 2)
2. | Ykaxute 1) 7, L_ VK-2.V.1
CXO/ISATITHIACS
e 2) I

YUCJIOBOM Psif




3 T
4) i
Otger: 2)
YKaKuTe 1) T2, = (x—2)" YK-2.3.1
CTEIIEHHOM PS, 2) ) n (x — 2)"
JUTSE KOTOPOTO S -
unrepsai (0;2) 3) Zi= S x—1)"
ABJIAETCS 4) Xr- n(x+2)"
UHTEPBAIIOM OrtBert: 3)
CXOJINMOCTH.
VYkaxure 1) 6 VK-1.¥.2
YaCTHYIO 2) 6xy
NIPOU3BOIHYIO 3) 6x
no v oyskuuu | 4) 3Fx*
JABYX OTtBert: 4)
NIEPEMEHHBIX
z = 3x%y
Ecmu V-st0 1) 2 YK-2.3.1
Ky0 co 2) 4 OIlIK-
CTOPOHOM 3) 8 1.V.1
JUTUHBI 2 4) 16
eauuull, Toraa | Oreer: 3)
UHTErpat
[, dav
paBeH
Heob0xoanMmblit 1) 7, 3_‘? VK-1.3.1
MPU3HAK e
CXOJIMMOCTH HE 2) Lo=y 2
BBITIOJIHEH IS 3) T 5 :a:
pana =1 3;!¢ :2
4 T2,
OtBet: 3)
Paccuuratite 1) Zcos(5x+ 2y) VK-2.3.1
YaCTHYIO 2) —2Zsin(5x+ 2y) OIIK-
MIPOU3BOJHYIO 3) cos(5x+ 2y) 1.3.1
9= 4) (5x+ 2)cos(5x + 2y)
(Ei;yHKm/m Otger: 2)
z = cos(5x + 2y
Boruncnure 1) 0 YK-1.3.2
MOBTOPHBIN 2) 1
UHTErpal 3) 05
[ dy [V dx 4) 0,1
OrtBer: 3)
Haiinure 1) [4,0) YK-2.V.1
007acTh 2) (-3,0)




CXOZIMMOCTH 3) (-2,0)
i |9 1O
e OtBet: 1)
10.| Haitnure 1) 5 YK-2.V.1
3HaYEeHHE 2) 2
¢ynkuuum nByx | 3) 10
IIEPEMEHHBIX 4) 19
7z=2x-y+15 B OrtBert: 3)
touke A(-2,1)
11.| Haiigure 1) 2Zcos(5x+ 2y) VK-2.3.1
YaCTHYIO 2) —2cos(5x+ 2y)
IIPOU3BOJHYIO 3) cos(5x+ 2y)
E_'—‘: 4) (5x + 2)cos(5x + 2y)
byHKIIUN .
z = sin(5x + 2y Orger: 1)
12.| Jana q)y}g(HI/ISI 1) 1+ 3x— ;;{3 VK-1.V.2
flx) =e™, 2) 1+ 3x+ 9x? OIIK-
TOTJia TIEpPBbIE 3) 1—3x+9x° 2.3.1
TpH (OTJIUYHBIC 3 .
OT HyJIs) YiIEHa 4) 1+ 3xc+ 20
pazIoKeHUs
stoi pyakiuu | OTBet: 4)
B pan Teilsiopa
B OKPECTHOCTH
TOYKU X5 =0
UMCIOT BU/T
13.| IToBTOpHBIA 1) 0 YK-1.3.2
UHTErpal 2) 1 VK-1.V.2
3) 05
vlﬂf dx [, dy [Trd) -1
paBen Ortser: 2)
14.| HeoOxogumprii 1) 5= n" +3 VK-2.3.1
IpU3HAK T el e
CXO/MMOCTH HE 2) Xl
BEINIOJIHEH JJIST 3) T=,- 5
psina g
4 T2,
Otger: 1)
15.| Eciiu V-»5T10 1) 27 YK-2.3.1
Ky0 co 2) 9 OIIK-
CTOPOHOI 3) 81 1.V.1
JUTAHBI 3 4) 16
eauHuuel, Toraa | Oreer: 1)
UHTErpaj
[r, av
paBeH
16.| Beruucnure 1) 0,2 YK-1.3.2
MIOBTOPHBIN 2) 0,3 OIIK-




UHTErpal 3) 0,25 1.3.1
[Fde [[Zdy |4 05
! Otger: 3) 0,25
17.| Haiigure 1) [0, 4) YK-2.V.1
o0JacTb 2) (0,3)
CXOJIUMOCTH 3) (0,2)
T, |8 0
e OtBet: 1)
18.| Beraucnure 14,5 YK-1.3.1
UHTETpal 2) 0,75
J11. J:. 1 3)4
JE dx Jl xydy | 4)2
Otger: 2)
19.| YacTHas 1) 6 YK-2.3.1
MPOU3BOAHAS 2) bxy
no * pyakuun | 3) 6X
IBYX 4) 6x + 3x°
TepPEMEHHBIX Otger: 2)
z=3x"y
20.| 3nagyenue 1) 15 YK-2.V.1
byukmu aByx | 2) 20
HePEMEHHBIX 3) -15
7z=3x-2y+16 B 4) -20
touke A(1,2) Otger: 1)
paBHO
21. VYxaxwure Tan audQepeHnnanbHOro ypaBHEHHS YK-2.3.1
(2x+1)yv'+v==x:
OTBeTHI:
1) VpaBHeHHUe ¢ pa3aeISIFOUIMMUCS TEPEMEHHBIMU
2) JluHeiiHOe ypaBHEHHE
3) VYpasuenwue beprysu
4) YpaBHeHHE B MOJHBIX AU epeHimanax
Ortser: 2)
22. Vkaxute obmiee perienue auddepeHnanTbHOTo YK-2.3.1
ypasuenns (2x + 1)dy + y*dx = 0: OIIK-
1) y=2In[2x+ 1]+ C 1.V.1
2) v=In|2x +C|
2
) ¥= In|Zx+1|+C
4) v =3Inlx|
OTtBer: 3)
23. Vkaxute yactHOe pemenne nuddepeHnnanibHoro YK-2.3.1

YpaBHCHUA
v+ 2y =4, YIOBIIETBOPSIOIIEE HAYaTbHOMY YCIOBHUIO
y(0) = 5:

1) y=4e > +5




2) yv=4—x
3) y=3e2*+2
4) y=2e"" +2

OtBet: 3)
24, Cpenu nepeunciieHHbIX TuddepeHInaIbHbIX YpaBHeHUN
YKOKHUTE YPABHEHUE C PA3ACTAIONIMMUCS IEPEMEHHBIMMU: YVK-2.3.1
1) (x*+y* +2x)dx + 2xydy = 0 OIIK-
2) (x*+y*)dx + 2xydy =0 1.V.1

3) (xy* +x)dx+(x*y—y)dy =10
4) (x*+y)dx —xdy=0

OTtBet: 3)

Cucrema olleHUBaHMsI TECTOBBIX 3a/1aHUI:

1 tun) 3agaHne KOMOMHHPOBAHHOTO THIIA C BBHIOOPOM OJHOTO BEPHOI'O OTBETAa M3 YETHIPEX
IPEUIOKEHHBIX U 0O0OCHOBaHUEM BbIOOpA CUMTAETCS] BEPHBIM, €CJIM MPABUIIBHO yKa3aHa 1udpa
U TIpHUBEIEHBl KOHKPETHBIE apryMEHTHI, HCIOJb3yeMble TIpu BbIOOpe oTBeTa. lloiHoe
COBIIAJICHHE C BEPHBIM OTBETOM OlLleHUBaeTcs | 6ayuioM, HEBEPHBIM OTBET WM €ro OTCYTCTBHE —
0 Gamnos.

2 Ttun) 3agaHue KOMOMHHMPOBAHHOI'O THUIIA C BBIOOPOM HECKOJIBKMX BAapHaHTOB OTBETa M3
NPEUIOKEHHBIX U Pa3BEPHYTHIM OOOCHOBAaHHMEM BBIOOpA CUMTAETCS BEPHBIM, €CIH MPABUIBHO
yKa3aHbl UGl U MPUBEIEHbl KOHKPETHBIE apryMEHThI, UCIIOJIb3yeMble IIPU BHIOOpE OTBETOB.
[TosHOE coBmazeHue ¢ BEPHBIM OTBETOM OllEHUBaeTcs 1 OayuioMm, eciu JOMYyIIEHbI OMNOKY WIN
OTBeT OTCYTCTBYeT — 0 6ayuIoB.

3 tum) 3amaHue 3aKpPBITOTO THIIA HA YCTAHOBJIGHHWE COOTBETCTBUS CUMTAETCS BEPHBIM, €CIU
YCTAQHOBJICHBI BCE COOTBETCTBHS (IIO3UIMM U3 OJHOIO CTOJOLIAa BEPHO COIOCTABJIEHBI C
MO3HUIUSAME Apyroro ctoibna). [TonHoe coBmaaeHmne ¢ BEpHBIM OTBETOM OlleHUBaeTcs 1 Oammom,
HEBEPHBIN OTBET MU €ro oTcyTcTBHE — 0 OaioB

4 tumn) 3amaHue 3aKpBITOTO THIA HA YCTAHOBIIEHHE IOCIEIOBATEIHLHOCTH CUHUTACTCS BEPHBIM,
€ClIM TPaBUJIBHO YyKa3zaHa BCs mocienoBarenbHOCTh 1Mpp. IloaHoe coBmajneHue ¢ BepHBIM
OTBETOM OIIeHUBaeTcs | Gayiom, eciy JOMyYIIeHBI OIMOKH WM OTBET OTCYTCTBYET — () Gayuios.

5 Tumn) 3anaHue OTKPBHITOTO THMA C Pa3BEPHYTHIM OTBETOM CUUTAETCS BEPHBIM, €CIHU OTBET
COBIMAZAaeT C OSTAIOHHBIM 10 COACPKAaHUIO M TONHOTe. [lpaBWIBHBIA OTBET 3a 3aJaHHe
OlLICHUBaeTCs B 3 Oasuia, eclii JOMyIeHa O1Ha OUIMOKA \ HETOYHOCTD \ OTBET NMPABUIIBHBIIM, HO HE
HOJHBIH - 1 6ast, ecnu gomyineHo Oosiee 1 ommOKK \ OTBET HENPAaBUIIBHBIN \ OTBET OTCYTCTBYET
— 0 6amoB.

[lepeueHp TeM KOHTPOJIBHBIX PabOT MO JUCHUIUIMHE OOYYaroUIUXCs 3a04HOM (OpPMBI
oOydeHus1, IpecTaBIeHbl B Tabmuie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX pabOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. MeToquveckrie ~ MaTepUalbl,  ONPEACIAIONIAE  TPOUEAYPHl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIONMUX JTambl (HOPMUPOBAHMS KOMIETECHIIMMA, COJEpXKaTCs B
JOKAJIbHBIX HOpMaTUBHBIX akTax [ YAII, pernaMeHTHpYOIMUX MNOPSIO0K U MPOUEaypy




IPOBEICHUS TEKYILEro KOHTPOJIS YCIEBAEMOCTH U MPOMEXYTOYHON aTTECTallMU 00YyJaroUINXCs
I'VAIL

11. Meroauueckue ykazaHus JUisi 00y4aroIMUXCsl 10 OCBOEHUIO IUCIUIIUHbBI

11.1. Meroauueckue ykasaHus i1 OOy4aroIUMXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepuaia.

OcCHOBHOE Ha3HAYCHME JICKLIIUOHHOIO MaTepuana — JIOTMYECKH CTPOMHOE, CUCTEMHOE,
riyOoOKoe U sICHOE WU3JI0KEeHMe yueOHoro marepuana. Ha3HaueHue cOBpEeMEHHOH JieKLuu B
paMKax IUCIMIUIMHBI HE B TOM, YTOOBI MOJIYYUTHh BCIO MHPOPMALMIO TIO TEME, 2 B OCBOCHHUH
(GyHAaMEHTaIbHBIX NpoOJeM JUCHUIUIMHBI, METOJOB HAy4yHOrO IIO3HaHMS, HOBEHUIIMX
JOCTIDKEHUI Hay4HOH MbIciu. B yueOHOM mporecce JEKIUs BBIMOIHAET METO0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIus packpbIBaeT NOHATUIHBIN anmapar
KOHKPETHOW 00sacTé 3HaHUs, €€ IpoOJIeMbl, JAaeT LEJIbHOE INPEICTaBIEHUE O AUCLUILUIMHE,
IIOKa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUIIIIMHAMM.

[InaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYarONIMMHKCS JEKIIMOHHOIO MaTepuaa;

— TIOJYy4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBS3AHHBIX 3HAHUH, YPOBEHb
KOTOPBIX OINPEAEIAETCS LEIEBOM YCTAHOBKON K KaKJJOM KOHKPETHOU TEME;

— IIOJIy4€HHE OIIbITa TBOPYECKOH pabOThI COBMECTHO € IIPENOJABATEIIEM;

— pasBuTHEe TPOPECCHOHATBHO-IENOBBIX  KAauyecTB, JIIOOBM K TPEAMETYy W
CaMOCTOATEIBHOIO TBOPYECKOTO MBIIIIJICHUS.

— MOsIBJIEHHE HEOOXOJMMOro MHTEpeca, He0OOXOAUMOTO JUIs CAaMOCTOSTEIbHOW PaboOThI;

— TIOJy4YeHHE 3HAaHUU O COBPEMEHHOM YPOBHE pAa3BUTHS HAyKM U TEXHUKH U O
IPOTHO3€ UX pa3BUTHs Ha OJMIKaMIINe TO/Ibl;

— Hay4dUTbhCS METOJMYECKH 0OpadarbiBaTh MaTepuan (BBIACIATH TIABHBIC MBICITH H
IIOJIOKEHUS, IPUXOAUTh K KOHKDETHBIM BBIBOJAM, IOBTOPATh HX B  Pa3iIM4HBIX
(bopMynupoBKax);

— MOJIyueHHE TOYHOI'O IOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TOHSATHH.

JlekuMOHHBI MaTepua’d MOJXKET COINPOBOXKAATHCS JIEMOHCTpalMed CIalIoB U
UCIIOJIb30BAaHUEM pa3aTOYHOrO MaTepuaja IpU IPOBEIEHUU KOPOTKMX JAMCKycCUH 00
0COOEHHOCTSX MPUMEHEHUS OTJENIbHBIX TEMAaTHK M0 JUCLUIUINHE.

CrpykTypa npe1ocTaBiIeHUs JIEKIINOHHOTO MaTepuaIa;

— Onpenenenns MaTeEMaTHYECKUX TEPMUHOB.
—  @®OopMyIHpOBKa TEOPEMBIL.

— Jloka3aTenbCTBO TEOPEMBI.

— Hnmoctpupyromue npuMepsl.

11.2. Meroanueckue yka3aHHA UIsI OOYYarOIIMXCS 1O MPOXOXKICHHIO MPAaKTHIECKUX
3aHATUN

[IpakTnueckoe 3aHATHE SBISETCS OAHOM M3 OCHOBHBIX ()OpPM OpraHu3aluMu y4eOHOTO
npoliecca, 3aKIIYaroniascs B BBITOJHEHUN 00y4YaloIMMUCS MOJT PYKOBOJCTBOM IpenoaBaTess
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEJIbI0 YCBOEHUS HAYYHO-TEOPETUYECKHMX OCHOB YyueOHOM
JUCLUIUIMHBL, TPUOOPETEHHs] YMEHUH M HAaBBIKOB, OIBITA TBOPUYECKON AEATEIbHOCTH.

[enbro mpakTUYECKOro 3aHTHS Ul 00ydaroLerocs sBsieTcs IpUBUTHE 00ydaromuMCs
YMEHMM U HaBBIKOB MPAKTUYECKOM IEATENBHOCTH 110 U3y4aeMOU JUCIUIUINHE.

[Inanupyemble pe3yabTaThl IPU OCBOEHUU O0YUYaAOIIUMCS IPAKTUUECKUX 3aHATHI:

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

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITEIbHOCTH  MBIIUICHUS,
TBOPUYECKOIN aKTUBHOCTH;

— OBJIQJICHHME HOBBIMM METOJaMH U METOJUKAaMU H3Y4YEeHUsS KOHKPETHOHM y4eOHOi
JUCIUIINHBI,



— BBIpa0OTKa CHOCOOHOCTH JIOTHYECKOTO OCMBICICHHUS TOJTYYEHHBIX 3HAHUM JUIS
BBITTOJTHCHMS 3aTaHMI;

— CBS3aHHBIC C MOJYYEHHEM HOBOW MH(OpMAIK MyTEM CaMOCTOSITEIHHO BHIOPAHHBIX
o0ecrieyeHrne palMoOHAIBHOTO COUETaHNS KOJJICKTUBHON M WHAMBUIYAIbHOM (popM o0ydeHus.

O YHKIMY TPAKTUYECKUX 3aHATHI:

— TO3HaBaTeJbHas;

— pa3BUBAIONIAS;

—  BOCHHTATENIbHAS.

[To xapakTepy BBINOJHSAEMBIX OOYYAIOIIMMCS 33JaHUN IO TNPAKTHUYECKUM 3aHATUSAM
MOJIpa3essaioTCs Ha:

— O3HAaKOMHTEJIbHbBIC, NPOBOJUMBIC C MEJbI0 3aKPEIJICHUS ¢ KOHKPETHU3aLUU
U3y4EHHOT'O TEOPETHUECKOT0 MaTepHaa;

— aHAJIUTUYECKHE, CTaBSIINE CBOCH IIeNIbI0 MOJyYeHHuEe HOBOM MH(GOpMauu Ha OCHOBE
(dhopMan30BaHHBIX METOJIOB;

— TBOpYECKHE, TOIXO0/I0B K PELICHUIO 3a/1au.

@®opMbl OpraHu3aIuy MPAKTUYECKUX 3aHITHIA:

- B UHTEpaKkTUBHOW (Qopme (pemieHHe CHUTYallMOHHBIX 3aJad, 3aHATUS 110
MOJICTTUPOBAHUIO PEATBbHBIX YCIOBUM, TPYIIOBBIE TUCKYCCHH);

- B HE MHTEPAKTHBHOH (opMe (BBIOJHEHHE YIPAXHEHUH, PEUICHWE THUIOBBIX 3ajad,
pellleHre CUTYAI[MOHHBIX 33/1a4 U APYTOe).

TpebGoBaHust K MPOBEACHUIO TPAKTUYCCKUX 3aHITUN

[IpakTryeckne 3aHATHS HAYMHAIOTCS C 3allUCH B OKYpHAJI  MpPENoJaBaTems
MPUCYTCTBYIOIIUX CTYICHTOB. 3aTEM OOBSIBISIETCA TeMa MPAKTUYECKUX 3aHITHM.

[IperoaBaTens 4YUTAET YCIOBME 3ala4d M TpeiaraeT CTYACHTAM CaMOCTOSTEIbHO
pelInTh 3a/ady, UCMOJb3ys 3HAHUS, MOJyYeHHbIE CTYyJEeHTOM Ha JieKuuu. CTyAeHT, KOTOPBIU
NEePBBIM PEIIWI 3aJady, BBI3BIBACTCS K JOCKE. B ciydae ecnu CTYIEHT MpPaBUIBHO PEIIMI
3ajiauy, OH mojy4aer 5 0amioB. Eciu cTyleHT pemiaeT 3aaqy ¢ MOMOIIBIO MPENOIaBaTelis, TO
nomydaer 4 Oamta. 3areM, B KOHIIE CEMECTpa, OILICHKHM CTYACHTOB (BKJIIOYas OLICHKY
MOCEIIaeMOCTH) TepeBOJsATCS B OOHychl (kauectBO) or O mo 5 OammoB. OTu OOHYCHI
J00aBISAI0TCS K 0011ei cymme 0aioB B paMKaxX MOJYJIbHO-PEUTHHIOBOM CHCTEMBI.

CryneHTaM BBITAeTCsl JOMAIllHEE 3a/laHWe B BHJE 3a7ad, KOTOpbIE OHHU CHAIOT B
YCTaHOBIICHHBIE CPOKH.

11.3. Meroauueckue yKazaHus JUIsi 0OYJaIOMIMXCS MO MPOXO0XKIECHHIO CAMOCTOSITEITHHOM
paboThI

B xone BbIMOMHEHUS] CaMOCTOSITENILHOM pabOThI, 00yJaroUIuiics BBIMOIHAET padOTy 1O
3aJJaHUI0 ¥ IPU METOJUYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HernocpeiCTBEHHOIo
y4acTusl.

Jns oOyyaromuxcst Mo 3aoyHod (opme OOydeHHs, caMOCTOsITeNbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOIBHYIO paldoTYy.

B mnpouecce BBIMOJHEHHUsSI CaMOCTOSITENbHONW paboThl, y oOydaromierocss (popMHpyeTcs
1enecoo0pa3Hoe IIaHUPOBaHUE PaboUero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBaTh YMEHMS
¥ HaBBIKM B YCBOGHHWU M CHCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHHUI, 00ECreurnBaeT BBICOKUI
YPOBEHb YCIEBAEMOCTH B NepuoJ OOyuYeHHs, MOMOTaeT IOJyYUTh HAaBBIKU TTOBBIIICHUS
poeCCHOHAIBHOTO YPOBHSI.

MeTtoaudyeckuMi ~ MaTepuaiaMH,  HAMpaBJSIONIMMH  CaMOCTOSITENbHYIO  paboTy
00yJaronuXxcst BISIOTCS:

—  y4eOHO-METOJIMYECKUN MaTepHal 1o JUCIHILIHNHE;

11.4. Metoauueckue yKazaHusl [UIsl OOYYAarOIIMXCS TIO MPOXOXKICHHUIO TEKYIIETro
KOHTPOJISI YCTIEBAeMOCTH.



Texkymuil KOHTPOJIb YCIEBAEMOCTH IIPEAYCMaTpPUBAET KOHTPOJIb KayeCcTBAa 3HAHUU
00y4aroIuXxcsl, OCYLIECTBISIEMOIO B TEYEHUE CEMECTpa C IeJIbI0 OLEHUBAHMUSA XOAa OCBOCHHUS
JUCLUIUINHBI.

B Teuenme cemectpa B cucreme aucTaHimoHHoro oOydenus ['YAII B dopme
TECTUPOBAHUS TPOBOJATCS JIBE IPOBEPOYHbIE pabOTHl MO PpEHICHUI0 3aJa4 M OAHH
TEOPETUYECKUI ompoc (IepeueHb BONPOCOB JUIsl TECTOB pa3MelleH B «baHke BONpPOCOB» B
cucreMe AucTaHIMOHHOrO oOyueHust ['YAII), Ha mNpakTUYECKHX 3aHATUSAX TMPOBOAATCS
IIPOBEPOUHBIE PabOTHI IO pa3jesiaM Kypca B MMCbMEHHON (opMe, pacCUMTaHHbIE KAaK Ha LIeJ0e
3aHATHE, TAK U HA €0 4acTb.

PesynbpTaThl TEKyIIero KOHTPOJS yCIIEBaeMOCTH OyIyT YyYUTHIBATbCS MPH MPOBEJCHUU
IPOMEXYTOYHOU aTTecTaliy (IIPU UCIIOIH30BAHUHU OATBHO-PEHTHHIOBOI CHCTEMBI OLICHUBAHMS,
KaX/blii BHJ KOHTpOJS OLEHMBAaeTCs B Oajlax, U3 KOTOPbIX (OPMHUPYETCS MTOTOBBIN
pe3ynbTar).

11.5. Meroauyeckue ykazaHus JJsi OOYYarOHIMXCS MO MPOXOXKICHUIO MPOMEXYTOUHOU
aTTeCTallUU.

[Ipomexxyrounast ~ aTrecTamusi  OOy4aloOmUXCS  MPEAYyCMaTpUBaeT  OILCHUBAHUE
MIPOMEKYTOUHBIX U OKOHYATENIbHBIX PE3yJIbTaTOB 00Y4YEeHUS MO AUCHUIUIMHE. DK3aMeH — (opma
OIICHKM 3HAHUH, MOJIYYCHHBIX O0YYarOIIMMCSl B MPOIECCe M3YUYEHUs BCEH JAMCIUIUIMHBI WU €€
YacTH, HAaBBIKOB CAMOCTOSTENLHOM pPaldOThI, CIHOCOOHOCTH MPUMEHATh HUX JUIS pPELICHUS
MPaKTUYECKHUX 3a]ad. DK3aMeH, KaK MPaBujIo, IPOBOJUTCS B TIEPHUO]] SK3AMEHAIIMOHHON CECCUU
U 3aBEpIIAeTCs AaTTEeCTAI[MOHHON OIEHKON «OTIMYHO», «XOPOIIOY», «YyIOBICTBOPUTEILHO,
«HEYJIOBJIETBOPUTEIHLHO.



Jluct BHECeHUSI U3MEHEHUH B pabouyro MporpaMmy AUCHUIUINHBI

Jlara BHECEeHHS
H3MEHEHUI U
JIOTIOJTHCHUH.

TToamuce
BHECIIIETO
H3MEHECHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

Hata u Ne

MPOTOKOIA
3acemaHus
Kadeapbl

Ionnuce
3aB.

kadenpoi




