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AHHOTaUs

HNucrunmaa «MartemaTtrka. MaTeMaTHYecKHi aHajau3» BXOJIUT B 00pa3oBaTEIbHYIO
pOrpaMMy BBICIIETO0 00pa30oBaHUsS — MPOTPaMMy CICIHAIUTETA M0 HAMPABICHUIO TOITOTOBKU/
crienanbHOCTH 24.05.06 «CucteMsl yripaBiieHUs JETAaTeIbHBIMU allllapaTaMu» HaIPaBJICHHOCTH
«I[IpubOpHI CUCTEM YIIPABIICHUS JIETATEIBHBIX ammapaToBy. JucuuruimHa peanusyercs kadeapoi
«Nely.

JlucuurinHa HareleHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITCTESHITUH:

VYK-1 «Cnoco0GeH oCyIEecTBIATh KPUTHUECKHH aHalu3 MPOOJIEMHBIX CHUTyalluid Ha
OCHOBE CHCTEMHOTO I0JIX0/Ia, BEIpabaThIBaTh CTPATETHIO JCHCTBUN

OIIK-1 «CnocobeH NpUMEHATh ECTECTBEHHOHAYYHbIE M OOIIEHHXECHEPHBIC 3HAHMSI,
METO/Ibl MATEMATHYECKOT0 aHAIN3a U MOJICTTUPOBAHUS, TEOPETUUECKOTO U IKCIIEPUMEHTAIBHOTO
WCCJICIOBAHMS JIJIsl pEIICHHS] MH)KEHEPHBIX 3a/1a4 MPo(eCcCHOHAIBHOM 1eATEIbHOCTH

CopepxaHue  TUCHUIUIMHBI ~ OXBaThIBA€T  KPYr  BOMPOCOB,  CBS3aHHBIX  C
mubdepeHIMaTbHBIM M UHTETPAIbHBIM UCUHUCIICHUEM, TEOpHUEW MpeAesioB U PSAOB U HX
MPUMEHEHHUEM.

[IpenogaBanue AUCHUIUIMHBI MpeAycMaTpuBaeT cieayromue ¢GopMbl OpTraHU3AINH
y4eOHOTO Tpolecca: JeKyuu, NpaKmuyeckue 3auAmus, CamMocmosmenvhas paboma
obyuarowe2ocs.

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

OO0mas TpyA0EeMKOCTh OCBOCHUS JUCIUILIMHBI COCTaBIseT 9 3aUeTHBIX eIUHUIL, 324
4acoB.

SI3bIK 00yUYeHUs IO JUCIHUILTUHE KPYCCKUI»



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
— (opmupoBaHUE Y CTYACHTOB MOHUMAHHS POJIU MAaTEMAaTUKH B COBPEMEHHOM
MUpE, HayKe M MPAKTHICCKOM JICATSIBHOCTH B M30paHHOU CIICIUAIbHOCTH;
— (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 MPOTrpaMMBI
BhIcIIeTo oOpasoBanus (naiee — OIT BO).
1.3. TlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0yUEHHS 110 AUCIUILINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.
B pesynbrare M3ydeHus AUCHUILTUHBI OO0YYAIOUIUICS JODKEH 00J1alaTh CIEAYIOMIUMU
KOMIETCHIMSIMH WM UX YacTAMH. KOMIEeTeHIIMY U UHIUKATOPbl UX JOCTHKEHUS MPUBEACHbI B

Tabimuue 1.

Ta6ymma 1 — IlepeyeHb KOMIIETCHIIMI ¥ MHIUKATOPOB UX JIOCTHKCHUS

Kareropus (rpynna)

Ko n nHaumenoBaunue

KOII U HAMMCHOBAHUC MHUKATOPA

KOMIIETEHITNH KOMIIETCHIINH JIOCTUKEHHS] KOMITIETEHITUU
VYK-1.3.1 3HaTh METOJIBI KPUTHYECKOTO
aHaJlM3a U CUCTEMHOT0 MOJIX0/a

YK-1 Cnocoben
VK-1.3.2 3HaTh MeTOMKH pa3paboOTKu
OCYIIECTBIISATh . .
. CTpaTeruu JeHCTBUH 7S BBIABICHUS U
KPUTHYCCKHUI aHaIH3 o
peIIeHUs TPOOJIEMHBIX CUTYaIUiH
POOJIEMHBIX
YHuBepcanbHbIe . YK-1.Y.3 ymeTs BoipabaTbIBaTh CTPATETUIO
CUTyaIuil Ha OCHOBE . . o
KOMIICTCHITHH JEUCTBUH JIJIs1 pereHs MpoOIeMHON
CUCTEMHOT'0
HoxOMa CUTYalluu
’ VK-1.B.1 BnageTh HaBbIKaMH CUCTEMHOTO U
BbIpa0aThIBaTh

CTpaTEruIo IEUCTBUI

KPUTHYCCKOTI'O MBIIIJICHUA; MCTOAUKAMHA
IMOCTAHOBKH LECJIHU, OIPCACTICHUA CII0C000B
€€ JOCTHIXKCHUA

O6menpodeccruoHanbHbIE
KOMIICTCHIINU

OIIK-1 Cnocoben
PUMEHSTh
€CTECTBEHHOHAYUYHbIC
U O0ILENH)KEHEPHBIE
3HAHMUSI, METO/IbI
MaTeMaTU4eCKOTro
aHaJM3a u
MOJICTTUPOBAHHS,
TEOPETHYECKOTO U
AKCTIEPUMEHTAILHOTO
UCCIICIOBAHUS ISt
peuieHus
WH)KCHEPHBIX 3a/1a4
npodeccuoHaNbHOM
JICSITEIbHOCTH

OIIK-1.3.1 3HatTh pa3zaesnsl
MaTeMaTHYECKUX U €CTECTBEHHbIX HayK (B
TOM YHCJIe OOIIEUHKEHEPHOTO 0JIOKA),
HE00XO0/AUMBIE /111 OCBOCHUS
poeCCHOHATBHBIX JUCIUTUINH 1
pelLIeHMs HHKEHEPHBIX 337124 B

PO ECCUOHAIBHON JEATETHLHOCTH, a TAKKE
METO/IBl MaTEMATUYECKOTO aHaJIH3a,
MO/JICJIUPOBAHUS, TEOPETUYECKOTO U
HKCIIEPUMEHTATBHOTO HCCIIEIOBAHUS
OIIK-1.¥.2 ymeTs npoBOIUTH
MaTeMaTHYECKUE pacueThl U
MaTeMaTHYeCKUH aHaIu3 B

PO eCCHOHAIBHON e TETHHOCTH

2. Mecro nuctuIuIHHEL B cTpykType OI1

JucuuninHa He Oa3upyeTcsi Ha 3HAHMAX, paHee NPUOOPETEHHBIX CTYACHTAMH IpH
W3YYE€HUH B BbICIIEH MIKOJIE KAKUX -JIMO0 JUCIUILINH.

3HaHMs, TOJYy4YEHHBbIE NPU W3YYEHUU MaTepuala AaHHOM IHUCUUIUIMHBI, MMEIOT Kak
CaMOCTOSITENIbHOE 3HAU€HUE, TAK U UCIIOJIb3YIOTCS MIPU U3YYSHUH IPYTUX AUCLUILINH:
Marematuka. Teopus BEpOSITHOCTEN U MaTeMaTHYECKasl CTATUCTHKA




3. O0BeM U TpyI0OEMKOCTh TUCITUTLIAHBI
Jlanubie 00 oOmieM o0beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTISIBHBIX BHIOB y4eOHOM
paboTHI 10 TUCIUIUTHHE (M paclpele]ICHHE dTOW TPYJOEMKOCTH IO CEMECTpaM) IPEICTABICHBI B

Tadymue 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUIITNHbI

Bit yue6Hoi paboTs! Beero Tpy0eMKOCTb 10 ceMecTpam
Nel Ne2
1 2 3 4
Oowasn mpyooemKochib oucCyunIuHbL, 9/ 324 4/ 144 5/ 180
3E/ (4ac)
U3 nux yacoe npakmuyeckoii O020MoeKu
AyoumopHhuie 3anamus, BCETO 4ac. 136 68 68
B TOM YHCIJIE:
nexuun (JI), (gac) 68 34 34
npaktudyeckue/cemunapckue 3anarus (I13), 68 34 34
(gac)
naboparopusie padbotsl (JIP), (dac)
KypcoBoii npoekT (pabdota) (KII, KP), (gac)
sK3aMeH, (Jac) 90 36 54
Camocmosmenvnas paboma, Bcero (dac) 98 40 58
Buo npomesicymounoit ammecmayuu’ 3auer, JK3.
OK3.,
madd. 3ager, sk3amen (3ader, Judd. 3aug, OK3.
DK% OK3.

*k
HpHMC‘IaHI/Ie: KaHAUJATCKHUU 3K3aMCH

4. CopepxaHue JUCIUTUTHHBI

4.1. PacnpeneneHue TPyJI0EMKOCTH JUCIHUILTHHBI IO pa3/esiaM U BUAAM 3aHITHIA.

Pa3ZIeJ'II>I, TEMBbI JUCHUIIJIMHBI U UX TPYAOCMKOCTDH IIPUBCACHLI B Ta6JII/IIIC 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCIUILIUHBL, UX TPYAOEMKOCTh

Paznensl, TeMbl TUCIMIUIHHBI Jlexuma | 113 (C3) KII CPC
’ (dac) (dac) (uac) (gac) | (4ac)
Cewmectp 1
Paszen 1. Teopust npenesnos 6 8 15
Pasnen 2. luddepeniinaibHoe HCYUCICHUE 12 12 15
Pazgen 3. MHTerpanbHoe UCUUCTICHUE 16 12 10
Htoro B cemecTpe 34 34 40
Cemectp 2
Pazgen 4. OyHKIUU HECKONBKUX NEPEMEHHBIX 10 8 18
Paznen 5. luddepennnanpable ypaBHEHUS 8 12 20
Paznen 6. Pser 16 14 20
Hroro B cemectpe: 34 34 58
Hroro 68 68 0 98
[IpakTueckass MNOATOTOBKA 3aKJIOYA€TCd B  HEMNOCPEACTBEHHOM  BBIIIOJHEHHH
OoOy4JalomMMUCS  OMNpENeJeHHBIX  TPYAOBBIX  (YHKIWH,  CBSI3aHHBIX ¢ Oy;ymien

po(heCCHOHATBHOMN NeITeTbHOCTHIO.

4.2. CopneprxaHue pa3/ieioB U TeM JIEKIIMOHHBIX 3aHIATHH.



Copep:xanne pa3fesioB ¥ TeM JICKIIMOHHBIX 3aHITHI MIPUBEACHO B TA0IHIIE 4.

Tabmuna 4 — ConeprkaHue pa3eyioB U TEM JICKIIMOHHOTO ITUKJIa

HOMep pasaciia HazBanwne u COACPIKAHUE Pa3aCIIOB U TEM JICKIHHUOHHBIX 3aHATHH

Tema 1.1. OcHoBHBIE 2NIeMeHTapHbIe QYHKIMH. YUCITOBBIE MHOKECTBA.
(2gac)

Tewma 1.2. Ilpenen dyHKIMH MPU HEOTPAHUYEHHOM POCTE apTryMEHTA.
Teopems! o npeaenax. (2 yaca)

Tema 1.3. Ilpenen ¢ynkuuu B Touke. HempepblBHOCTH. 3aMeyaTellbHBIC
npezensl (2 yaca)

Tema 2.1. Onpenenenue npousBoanoi. Ee reomerpuueckuit u
MEeXaHWYeCKHi cMbICi. Tabauia mpou3BOAHBIX, YacTh 1. (2 yaca)

Tewma 2.2. IIpaBuna nuddepeniupoBanus. [IponsBoaHas CloXHOMI
(dbyHKIMH, TPOU3BOIHAS 00paTHOM GyHKIMU. Tadymia MpoOM3BOIHBIX,
yacTh 2 (2 yaca).

Tema 2.3. IIpou3BoiHbIE BBICIIMX MOPAIKOB. Teopembl O
muddepeHmpyembx GyHKIuUAX. (2 yaca)

Tewma 2.4. Ilpasuno Jlonuransa. @opmyna Teitnopa. (2 yaca)

Tema 2.5. luddepenunan ¢pynkunun nepsoro nopsiaka. Auddepermnmanst
BBICIIUX MOPSAIKOB. (2 yaca)

Tewma 2.6. MccnenoBanue GyHKIUI C TOMOIIBIO TPOU3BOIHBIX (2 yaca)

Tema 3.1. IlepBooOpa3znas. Heonpenenennsiit unterpan. CoiicTea
HeoIpeAeIeHHOro nHTerpania (2 yaca)

Tewma 3.2. Tabnuma uaTerpanoB. MeTo | 3aHECeHHSI IO 3HAK
muddepennmana. Meron 3aMeHBI IEPEeMEHHON UHTETpUpoBaHus (2 yaca)

Tema 3.3. aTerpupoBanue mo 4actsim. IHTErpupoBaHue pariioHAIbHBIX
BBIpaKEHHI. (2 "aca)

Tema 3.4. InTerpupoBaHie TPUTOHOMETPUUYECKHX BBIpaKeHUH (2 daca)

Tema 3.5. Onpenenensslii nnTerpan. OnpeneneHue u cBOMUCTBa. (2 Jaca)

Tewma 3.6. HTerpan c mepeMeHHBIM BepXHUM Tipenenom. Gopmyna
Hrrotona- Jleit6nuna (2 gaca)

Tewma 3.7. HecoOcTBeHHBIE HHTETpAJIHI (2 Yaca)

Tewma 3.8. IlpunoxxeHus: onpeneaeHHOro HHTerpania (2 yaca)

Tema 4.1 OyHKIMSA HECKOIBKUX NIepeMeHHbIX. OCHOBHbIE TOHSTHS.
HenpepsiBHOCTS. (2 "aca)

Tema 4.2. luddepennupoBanre GyHKIIUN HECKOTBKUX MEPEMEHHBIX.

4 (Yactubie npousBoanbie. Juddepenuan. [IpousBoanas cioxHON
¢dbynkuun. YacTHbie TPOU3BOHBIE BRICIINX MOpsakoB. Dopmymna Teitnopa)
(4 gaca)

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

Tema 5.1. luddepentmanbupie ypaBHeHHsI IEpBOTO Mopsiaka. OCHOBHBIC
nousTus. [luddepennnanbable ypaBHEHUS C pa3IesIFOIIMMUCS
nepemeHHbIME. OHOpOAHbIE MU depeHIaTbHbIE YpaBHEHUS TIEPBOTO
5 nopsiika. (4 Jaca)

Tema 5.2.
. JIuneiiabie mudGepeHIabHbIC YPAaBHEHUS ITEPBOTO MOPSIKA.
Ypasuenne bepuymmm. Inddepennnanbabie ypaBHEHUS BBICIIUX




TTOPSIIKOB, JIOMTYCKAIOIINE MMOHMKEHUE TIopsiKa. (2 yaca)

Tewma 5.3. JIuneitasie omHOpOAHBIE AU dEepeHITnaTbHbIC YPAaBHEHUS C
MOCTOSTHHBIMH K03 punmeHTamu. JInHeHbIe HEOJHOPOIHbIC
muddepeHnranbHbpIe YPaBHEHHS BBICIIMX MOPSIAKOB. (2 daca)

Tema 6.1. Hucnossie psasl. OCHOBHBIE onpenienenus. Psbl ¢

noJIoKuTenbHbIMU WieHamu. [Ipusnaku [lamambepa u Komm (2 gaca)

npusHak Komm. (2 gaca)

Tema 6.2. Heobxoaumblii npusHak. [IpuzHaku cpaBHeHus. MIHTErpanbHbIi

Tema 6.3. 3HakonepeMeHHbBIC PAABL. AOCOMIOTHAS M YCIOBHAS CXOUMOCTH

6 CaoiicTtBa abcomoTHO cxoasmuxcs psaaoB. [Ipusnak JleliOnuna (2 yaca).

Tema 6.4. ®ynkimonanbHble psaabl. O0macTh cxoaumocT. PaBHOMEpHas
cxonuMocTh. Crenennsie psiabl. MaTepBan cxoaumoctu (2 yaca)

Tema 6.5. CBolicTBa CXOASIIMXCS CTETIEHHBIX psIOB (2 yaca)

Tema 6.6. Psiapt Telinopa u Makiiopena (2 vaca)

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

Tema 6.8. Psg @ypbe yeTHOM U HeueTHOU (yHKIUU (2 yaca)

4.3. IlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS

Tembl IpaKTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEIEHBI B TaOIHULIE 5.

Ta6n1z1ua 5-— HpaKTI/IquKI/IC 3aHATHUS U UX TPYAOCMKOCTDb

W3 aux
Ne
Tpynoem | mpaktuue
Ne Templ MpakTU4ECKUX @OpMBI IPAKTUYECKUX N paszaena
. N -KOCTb, CKOH
/1 3aHATHH 3aHATHH JIMCLIHII-
(gac) MOJITOTOB
JINHBI
KM, (4ac)
Cemectp 1
IIpeneinsr
paroHaIbHBIX
1 BBIPOKECHHI Ha Pemenue 3amau 4 1
OECKOHEYHOCTH U B
TOUKE.
DKBUBaJICHTHEIE
2 0ECKOHEUHO Mallbl€. Pemenne 3amau 4 1
Yucno e.
IIpousBoaHEIE.
3 [IpaBuna Pemenue 3amau 4 2
T depeHIIMpOBaHMS
ITpousBogHas cloKHOMU
4 P & Pemenue 3amau 8 2
byHKIUA
Tabnuunoe
5 Pemenue 3amau 2 3
WHTETPUPOBAHUE
BHecenne mmojt 3HaK
6 a Pemenue 3amau 2 3
JuddepeHimana
3aMeHa epeMEeHHOM.
7 | MaTerpupoBanue no Pemenue 3anau 4 3

qacTsiaM




NuTterpupoBanue
panrOHAJIBHBIX

byHKIMHA

Pemenne 3anau

2 cemecTp

YacTHbie ITPONU3BOJIHBIC

Pemrenue 3amgau

10

YacTHbIe IPOU3BOIHBIE
BBICIINX MOPSIAKOB

Pemenue 3amau

11

OkcrpeMyM (QyHKITHH
HECKOJIBKHX
EePEMEHHBIX

Pemrenue 3amgau

12

Pemenue

G depeHIaTEHBIX
YpaBHEHHUI MIEPBOTO
nopsiaka. Oo1mue u
YaCTHBIE PELICHHUS.
Astonomusie 1Y, 1Y ¢
pa3JieNIeHHBIMH U C
Ppa3aeNIOIMUMHUCS
MEePEMEHHBIMU

Pemrenue 3amgau

13

Pemenne oqHOpOAHBIX
Y nepBoro nopsiaka u
Y xoTopbIe MOKHO
IIPUBECTH K
OJIHOPOJHBIM

Pemenue 3amau

14

JIuneitnbie
nuddepeHnIraIbHbIC
YpaBHEHUS TIEPBOTO
nopsika. YpaBHEHUs
bepHyim

Pemenue 3agau

15

Huddepenunansabie
YPaBHEHUS B TTOJITHBIX
muddepeHmanax.
WNHTerpupyromuii
MHO>KUTENb.

Pemenue 3agau

16

Huddepennmanbapie
YpaBHEHUS BBICIINX
MOPSIIKOB,
JIOTMyCKarolue
MTOHWKEHUE TIOPSJIKA

Pemenue 3agau

17

JIuneinbie
HEOJHOPOIHEIE

Qg depeHImaIbHbIe
yYpaBHEHHS C
MOCTOSIHHBIMU
Kod(purmenTamu

Pemenue 3agau

18

Psinpl ¢
MTOJIOKUTETHHBIMH
yreHamu. [IpuzHaku
Hanamb6epa u Ko

Pemenue 3amau

19

Psanrwl ¢
OJIOKUTEIHLHBIMU
YJIeHaMU U

Pemenue 3amau




3HAKOIIEPEMCHHBIC
psabl. HeoOxoaumblit
MPHU3HAK U TPU3HAKU

CpPaBHCHHSI.

20 | CreneHHBIC psJIbI Pemtenue 3amau 4 6
Psaner Teinopa u

21 | Maknopena. Pssr Pemtenue 3amau 2 6
Dypse.

Bcero: 68

4.4, JlabopaTopHbIEC 3aHATHS
Tewmbl 1ab0paTOPHBIX 3aHATUH U UX TPYIOEMKOCTh PUBEICHBI B TAOIUIIE 6.

Ta6ymmia 6 — JlabopaTtopHbIe 3aHITHS U MX TPYJ0EMKOCTh

W3 aux Ne
Ne TpymoeMKOCTE, | IPaKTHUYECKOH | pa3zzena
HaunmenoBanue 1abopaTopHbIX paboT PyA > | TP pasit
/11 (gac) MOJATOTOBKH, | JUCITHII
(dac) JINHBI

V4eOHBIM IUIAaHOM HE npeaycMOTpCHO

Bcero

4.5. KypcoBoe npoeKkTupoBaHUe/ BHIIOTHEHHE KYPCOBOM pabOThI
Y4eOHbIM MJIAHOM HE IPESYyCMOTPEHO

4.6. CamocrosTenbHas padboTa 00y4aromuxcs
Bunbel camocTosiTenbHON paboThI U €€ TPYA0EMKOCTh IPUBEIEHBI B TadIuULIE /.

Tabnuna 7 — Bunbel caMmocTosTenbHON pabOThI U €€ TPYAO0EMKOCTh

Bua camocrositensHOM paboThI BICIZEO’ Cemectp 1, uac Cemectp 2, yac
1 2 3 4
M3y4eHne TeOpeTHUECKOro MaTepuana 35 15 20
nucuuruael (TO)
Kypcosoe npoektupoBanue (KII, KP)
Pacuerno-rpadpuueckue 3ananus (PI'3)
Beinonnenue pedepara (P)
[TonroroBka K TEKyIeMy KOHTPOJIIO
ycneBaemoctu (TKVY) 35 15 20
Jomarraee 3amganue (/13)
KonTponbubie pabotel 3a0uHnKoB (KP3)
IToaroroBka K MpoMeXyTOYHOU 8 10 18
atrectrauuu (ITA)
Bcero: 98 40 58

5. [lepedyeHn yueOHO-METOIUIECKOTO 0OECTICUCHUS
JUTSL CAMOCTOSITEIBHON pabOThI 00yYAIOIIMXCs MO TUCITUTUIUHE (MOIYIIIO)




Y4eOHO-METOAMYECKUE MaTepHalbl IS CAMOCTOSITENIEHONH pabOThl OOYYArOIIUXCS YKa3aHbl B
ma. 7-11.

6. IlepeueHp MeyaTHBIX U IJIEKTPOHHBIX YIEOHBIX U3TAHUN
[lepedyeHpb nevaTHBIX U SJEKTPOHHBIX Y4eOHBIX M3/IaHUH MpHUBEeH B TadIuIe 8.
Tabnuna 8— IlepedeHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX MU3JaHHIM

Mudp/ bubnuorpadudeckas ccpuika KonunyectBo
URL axpec 9K3EMILISPOB B
o6ubanoreke
(xpome
ANEKTPOHHBIX
9K3EMILISPOB)
517 [TuckynoB H. C. Iuddepennumanpaoe u 159
1134 UHTETpalIbHOE cuncaeHus: yuyeonuk: B2 1., T. 1./
H. C. ITuckynos. - CII6.: Mudpwui, - 1996. - 416 c.
017 [Tuckynos H.C. luddhepenunansnoe u 145
1134 MHTETpaIbHOE UCUUCIeHne: yuebnoe nocoodue. T. 2 /
H. C. ITuckynos. - U3a. crep. - M.: Unrterpan-Ilpecc,
1998. - 544 c.
517 [Tuckynos H. C. luddepennnanpaoe u 237
1134 UHTETpabHOE ucuucienus: B 2 1.: yuebHoe mocobue
IU1st cTyeHToB BTy30B M.: UnTterpain-Ilpecc, 2004 -
- 2004. - 415 c.
517 bepman, I'. H. Coopuuk 3ama4 mo Kypcy 165
Bb50 MaTeMaTUYeCKOro aHanu3a: yueoHoe nocooue / I'. H.
bepman. - 22-¢ uz ., nepepad. - CII6.: [Tpodeccus,
2005. - 432 c.
517 Bricirast matemaTuka. Pspl: yaeoroe nocoodue / HO. 167
I'96 A. TI'yeman, C. I1. [TombiTkus, A. O. CMmupHOB; C.-

[TeTepO. roc. yH-T a3POKOCM. TIPHOOPOCTPOCHHUSL. -
CIIo. : U3g-Bo I'YAIIL 2015. - 77 c.

https://e.lanbook. | ®uxrenronsi .M. OCHOBBI MaTEMaTUYECKOTO 3BC Jlanb
com/book/65055 | ananu3za. B 2-x 1. Tom 1-b1ii - Cankrt-IletepOypr:
Jlanb, 2015.- 448c.

https://e.lanbook. | ®uxrtenronsn I'.M. OcCHOBBI MATEMATHYECKOTO 9BC Jlans
com/book/411 | ananu3a. B 2-x TT. ToMm 2-ii - Cankr-IleTepOypr:
Jlanb, 2008. - 464c.

https://e.lanbook. | CoopHuK 3amad MO0 MaTeMaTHYECKOMY aHau3y. Tom 3bC Jlanb
com/book/2226 | 1. IIpenen. HenpepsiBHOCTB. b depeHnnpyeMoctsb
/ JI.J. KynpsiBues [u ap.]. - MockBa : dusmarnur,
2010. — 496 c.

COOpHUK 3a/1a4 [0 MAaTEMAaTHIECKOMY aHaIu3y. Tom 3bC Jlanb
https://e.lanbook. | 2. UuTerpansl. Psjapr: yue6. mocodue / JI.JI.
com/book/2227 | Kyapsisues [u ap.]. - Mocksa : ®usmariur, 2009. -
504 c.

http://e.lanbook.c | Banguua K.B. Maremaruuecknii anamms. / K.B. 9BC Jlans
om/book/74580 | Bamaun, B.H. Banuteikos, A.B. Pykocyes. - M.
®JIMHTA, 2015. — 361 c.

http://e.lanbook.c | Bepmant A.®. Kpatkuii Kypc MareMaTu4ecKoro 3BC Jlanb
om/book/2660 | ananmuza. / A.®. bepmanrt, U.I'. ApamanoBuu. - CII0.:
Jlanp, 2010. - 736 c.

http://e.lanbook.c | Becos O.B. Jlekiuu no MaTreMaTH4eCKOMY aHAJIH3Y. - OBC 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
http://e.lanbook.com/book/74580
http://e.lanbook.com/book/2660
http://e.lanbook.com/book/2660
http://e.lanbook.com/book/72002

om/book/72002

M.: ®uzmataur, 2015. - 480 c.

http://e.lanbook.c | 3no6una C.B. MaremMarnyeckrii aHain3 B 3ama4ax U 9BC Jlans
om/book/2377 | ynpaxuenusx. / C.B. 3106una, JI.H. I[Tocumenbckas.
- M. : ®usmarnut, 2009. - 360 c.
https://e.lanbook. | Bypkosa E. B. Marematnueckuii ananus. / E. B. OBC Jlanp
com/book/147557 | bypkosa, O. A. lllymepuna. - Kpacnosipck: Cu6l'y
nM. akagemuka M. @. Pemernéna, 2018. - 128 c.
YIAK 517.9 3unrep A.A., Makapoa M.B. Jluddepenmansasie 100
ypaBHeHUs: y4ue0. mocodue/ A.A. 3unrep, M.B.
Maxkaposa. —CI16.:I'YAII, 2014.- 56c.
YK 517.9 Makaposa M.B., [Tombitkun C.I1. [Ipumenenue 50
QG epeHIaIbHBIX YPaBHEHUN IS pEIIeHUS
MPUKIIAIHBIX 33/1a4: yuel.-MeTo1. mocodue/ M.B.
Makaposa, C.I1. I[Tombitkun. —CI16.: 'Y AITI, 2021.-
45c.
https://e.lanbook. | Aradonos, C.A. TuddepeHniranbHbie ypaBHEHUS / 3bC Jlanb
com/book/106546 | C.A. Aradonos, A.Jl. I'epman, T.B. Myparosa. —
MI'TY um. H.O. baymana, 2004. (Cep. MaremaTuka
B TeXHUYECKOM yHuBepcurere; Boim. VII).
https://e.lanbook. | XKab6xo, A. I1. Tuddepenimansabie ypaBHEHUS U OBC Jlanb

com/book/211928

ycroitunBocTh: yueoHuk / A. I1. XKaobko, E. 1.
Kotuna, O. H. UuxoBa. — Cankr-IlerepOypr: Jlanb,
2022. — 320 c.

Ilepeuenn

TGHCKOMMYHHKaHHOHHOﬁ CCTU

7. IlepeyeHb AMEKTPOHHBIX 00OpPa30BaATEIBHBIX PECYPCOB
nH(}OPMaLIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu « IHTepHeT»
MH(}OpPMaLOHHO-
HEOOXOJIUMBIX JUISI OCBOGHUS JUCIUILIMHBI

AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX
«uTepHETY,

pecypcoB

npuBezieH B Tabnuue 9.

Tabmuma 9 —

TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHEeT»

[TepeyeHb 3NEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB HH(POPMALUOHHO-

URL anpec

HaunmenoBauue

http://www.math-net.ru

O61epoccuiickuii MaTeMaTHUECKUN opTal

http://mathhelpplanet.com/

Marematnueckuii popym Math Help Planet

http://e.lanbook.com/view

9BbC «Jlaup»

8.1. [lepeyenp mporpaMMHOro oOecneueHus,, HCHOJIb3YEeMOro IMpH OCYIIECTBICHUU

8. Ilepeuenr MHPOPMAITMOHHBIX TEXHOJIOTUI

00pa3oBaTeNILHOTO MPOoIecca MO JUCIUILTHHE.
[lepedeHpb UCTIONB3yEeMOT0 IPOTPAMMHOTO oOecTieueHus npeacTasiieH B Tadmuie 10.

Tabmuna 10— [TepeueHsr mporpaMMHOT0 00€CIICUCHIS

Ne /i1

HanmenoBanue

1 Microsoft Windows

Microsoft Office

2.
3. MathType
4, Wolfram Mathematica

8.2. [lepeuenn

MH(OPMALMOHHO-CIIPABOYHBIX

OCYHICCTBJIICHUU O6pa3OBaTCJ'H:HOFO nponecca no JMCHUIIINHE

CHUCTEM,UCITIOJIB3YyEMBIX



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

[lepeyeHp HCMONB3YeMBIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEJCTaBICH B
Tabymue 11.

Tabmuua 11— Ilepedyens HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM

Ne i/t Haumenosanue

9BC «Jlaup»

9. MarepuaiabHO-TeXHUYECKas O0a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Il  OCYILECTBIICHUS
00pa30BaTeNBFHOrO MpoIiecca Mo AUCHUITINHE, MTPEACTaBIeH B Tabmuiel 2.

Tabmuna 12 — CoctaB MaTepraibHO-TEXHUYECKON 0a3bl

Ne HanmeHnoBaHue coCTaBHON 4acTH Homep aynuropun
/T MaTepUaIbHO-TEXHUYECKON Oa3bl (Ipr HEOOXOTUMOCTH)

1 JlexuMOHHAs Ay AUTOPUS

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

10. OueHo4HBIE CpeICTBA IS IPOBEICHUS TPOMEKYTOUHOM aTTECTAIIMH
10.1. CocTaB OLEHOYHBIX CPEACTBAJS TPOBEACHHSI IPOMEKYTOUHOM aTTecTaluu
00yJaromuxcs 1Mo JUCIUTUIMHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CoctaB OIEHOYHBIX CPEACTB ISl POBECHHSI TPOMEKYTOUYHOM aTTeCTAIH

Buza npomexyTo4HON arTecTanuu [lepedyeHp OLICHOUYHBIX CPEACTB

DK3aMeH Cnucok BONpoOCOB K 3K3aMEHY;
TecThl.

10.2. B kayecTBe KpUTEpUEB OICHKH YPOBHS CHOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMucs MpUMEHseTCsl 5-0ajulbHas IIKajla OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMH, KOTopas npuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajma ~ MOAYJBHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHUBEpPCUTETa,  IpaBHIIa
HCIIOJIb30BaHUsl KOTOPOM, YCTaHOBJIEHBI COOTBETCTBYIOLIUM JIOKQJIbHBIM HOPMAaTUBHBIM aKTOM
I'VAIL
Tabnuna 14 —Kpurtepun onieHKH ypoBHS c()OPMHUPOBAHHOCTH KOMIIETEHIIUIN

Or1eHKa KOMITETEHITUH

XapakTreprucrrka chOpMUPOBAHHBIX KOMIIETEHIIAI
5-0ayutbHas mIKana P P (bopmp

— oOyyaroluiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepua;

— YBEPEHHO, JIOTUYHO, I10CIIEI0BATEIbHO U TPAMOTHO €0 U3J1araer;

— ONUPAsACh HA 3HAHUS OCHOBHON M JIONOJHMUTENBHOH JHTEpaTypBHl,

«OTIIUYHOY J
GatTeHOY TECHO TPHUBS3LIBACT YCBOCHHBIC HAYYHBIC ITOJIOKCHHSI C MPAKTUICCKON
JIESITEIIbHOCTHIO HAIPABJICHHUS;
— yMeJnio 000CHOBBIBAET U apIYMEHTUPYET BBIIBUTAEMBIE UM UJIEH;
— JIeJIaeT BBIBOALI H 000OIIEHHUS;
— cBOOOJTHO BIIQJICET CHCTEMOM CIIeMaTN3NPOBAHHBIX TTOHSITHH.
— o0yJaromuics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepHaj, TPaMOTHO H
M0 CYyIIECTBY U3JIaraeT e€ro, ONupasch Ha 3HAHUS OCHOBHOM
JIUTEPATYPHIL,
«XOPOIIO» patTypul, .
— HE JIOMYCKaeT CYMECTBEHHBIX HETOYHOCTEH;
«3aUTEHO»

— YBSI3bIBAa€T YCBOEGHHbBIE 3HAaHUS C MPAKTHUYECKON JAeSITeIbHOCTHIO
HarpaBJICHUS;
— apryYMEHTUPYET Hay4YHbIE MOJ0KEHUS;




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;
— BJIQJICET CUCTEMOM CICIMATN3UPOBAHHBIX TTOHITHH.

— 00y4Jaromuiicss yCBOMII TOJIBKO OCHOBHOHM MPOrpaMMHBIM MaTepHal,
II0 CYHIECTBY M3JIaracT €ro, ONMpasch HA 3HAHUSA TOJIBKO OCHOBHOMU
JUTEPATYPBI;

— JIONyCKaeT HeCYIIECTBEHHBIE OIIMOKU U HETOYHOCTH;

«yJIOBJIETBOPUTEIILHO) o

— WCTBITHIBAET 3aTPYAHEHHS B IPAKTUYECKOM NPUMEHEHUM 3HAHUU
«3auTEHO»
HaIpaBJICHUS;
— c1abo apryMeHTHPYET HayIHbIC MTOJI0KEHNS,
— 3aTpyAHsieTcs B (OpMYyITUPOBAHUN BBIBOJIOB M 000OIICHUI;
— YAaCTHUYHO BJIAJICET CUCTEMOM CIEILMATIU3UPOBAHHBIX OHSITUH.
— oOyyJaronuiicss HE YCBOWJI 3HAYUTEIBHOW 4YacTH IPOrPaMMHOTO
Marepuaa;
— JIOTYCKAaeT  CYIIECTBEHHbIE  OMMUOKKM W  HETOYHOCTH  IIPH
«HEYIOBJIETBOPUTEIILHOY
paccMOTpEeHHH MTPOOJIEM B KOHKPETHOM HaIPaBIICHUY;
«He 3a4TCHO)

— MCHBITHIBACT TPYAHOCTH B MIPAKTUUECKOM NIPHUMEHEHUH 3HAHHIA;
— HE MOXXET apryMEHTUPOBATh Hay4YHbIC TIOJI0KEHUS,;
— He GOpMYJIUPYET BHIBOAOB U 00001IEHUI.

10.3. TunoBble KOHTPOJILHBIC 3aIaHUS UIH HHBIC MATECPHAJIBI.
Bormpocs! (3agaun) nis sK3aMeHa IpeIcTaBlIeHbl B Tadimie 15.

Ta6muma 15 — Borpocs! (3amaun) 115 2K3aMeHa

OTtBer: 3

Ne Kon
[lepeuens BonpocoB (3a7au) A1 3K3aMeHa
/o WHJIUKAaTOpa
Cemectp Nel
1. | Ilpenen ¢pynkuuu. Beraucnenue npeaenos. YK-1.V.3

1. Beruucnuts npeaen lim -

2. Beruucmuts npezen lim

Otser: 8/5

Otser: 3/2
4. Beraucauts npezen lim %
Ortser: - 5/7

5. Beraucnouts npegen lim "',:

OTBeT: 0eCKOHEYHOCTh

6. Beruncants npepen lim ———

Ortser: -3/6 = -1/2

7. Bsraucmuts npenen lim -

X 2 s

x—roo X +2x—8

-
o

3. Beruucnuts npegen lim ———

x—roo 2%~ —3x—2

v pa
o
o

x—oa  oX fTXTL

a

P

== TK +2x+8

&g V= Ty L

4 IXTE

x—+oa 2x- +Ex—12




OTBeT: 0€CKOHEYHOCTH

3x~—hbx-2

8. Berumcnouts npegen lim :

2 X a4

Otser: 7/6

. :{E —bBx
9. Bermuucnuts npegen lim —————

x—roa  Xo—Tx+12

OtBer: 0€CKOHEYHOCTh
10. Beruncauts npegen lim ———

Ix-—-2

OtBet: 8/5
Kaxkue n3 npeacTaBieHHBIX HUKE TIPEIEIIOB MOTYT OBITh BHIYMCIICHBI VK-1.B.1
METOOM JIeJIeHUs Ha OOJIBIIYIO0 CTETIEHb EPEMEHHBIX ?
. 33:—53
a) lim—
x—=0 x°+2x
b) lim————=
x—3 2K —/XTa
. InT—4x—4
C) l]_l.l:,:-l 2x“—3x-2
d lim——— T
x—3 <X —oXK—3
1,2
. xT-Ix"-x+2
e) iﬂl} Ixi—Tx+2
Otser: a), C), €)
Kakas ¢pyHkuus Ha3pIBaeTCs HENPEPHIBHOM B TOUKE Xo? OIIK-1.3.1
OtBet: ®ynkuus f(X) Ha3pIBaeTCs HeMPePHIBHON B TOYKeE X0, €CJIH
OHA ompe/ie/ieHa B HEKOTOPOH OKPECTHOCTH 3TOH TOYKM X0 M
lim f(x) = f(x,)
X
Yemy paBHa cyMMa KOHEYHOTO YHClia OECKOHEYHO MaNbIX (PYHKIIHNA? OIIK-1.3.1
OtBer: CyMMa KOHEYHOTI'0 YHCJIA 0€CKOHEYHO MaJIbIX (PyHKUMi —
3T0 PyHKIHMA OECKOHEYHO MAaJIast
Teno aBwxkeTcs Mo 3akoHy S(t) = 5t° +1. Uemy paBHa ckopocTh V(t) B OIIK-1.3.1
MOMEHT BpeMeHH t =17 3amummre Homep BEpHOToO OTBETA. OIK-1.¥.3
1) 6
2) 4
3) 10
4) 15
OtBet: 4)
1) BelunciauTe NPOU3BOAHYIO GYHKIMU V' = X = + 4% VK-1.B.1
OIIK-1.Y.2

Otser: 2x + 4% In4

2) Bepno mu yrBepkaeHue: «I[Ipon3BogHas CyMMBI IBYX
muddepeHnpyeMbIX GyHKINNA paBHA CyMMe IMPOU3BOIHBIX ATHX
¢bynkuuity. OTBET apryMeHTHpYHTe.

OTtBeT:




IMpaBuiaa nudPepeHunpoBaHust MOryT ObITH 3aNMCAHBI:

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

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

4 Ge)' =

ve(x

®opmyaa Ned kak pa3 u o3HauaeT, uTo «I[IpousBoaHas CyMMBI ABYX
auddepenuupyembix QyHKIUI paBHA CyMMe IIPOU3BOAHBIX 3THX
GyHKIM».

1) BblumcIMTE HPOM3BOAHYIO BYHKIMH ¥ = X~ - 4* VK-1.B.1
; OIIK-1.V.2

OrBer:y = x - 4% (2 + xin4)
2) Bepno mu yrBepkaeHue: «[Ipon3BoiHasi pOU3BEICHUS IBYX

muddepeHIpyemMbIx GyHKINH paBHA TPONU3BEACHUIO IPOU3BOTHBIX

TUX QyHKUuM». OTBET apryMeHTUpYyiiTe.

OTBeT: yTBep:KIeHHe HEBEPHO.
IIpaBuna qnu¢gepeHuMpoOBaHUSA MOTYT ObITh 3aIIHCAHBI:

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)

alal, ¢ uTxedwlxd—ulx)vix

4. (;ﬂ:..l. :I = ;,: |:.'|.'
®opmyJa Ne3 —310 dopmyJia 1Jis1 BBIYMCIEHUS TPOU3BOTHOM
npousBeleHus AByX 1u(pdepeHunpyeMbIX pyHKI M, OHA He
COOTBETCTBYET NNPHBEICHHOMY B YTBEpP:KIeHHHU TEKCTY.

Haiinute popmyiny ¢ ommnOkoil. ApryMeHTHUpYHTE CBOM OTBET. OIIK-1.V.2

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

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

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

ulxl, ; ulxlvlx)—ulx)vix

4. () =
OTtger: ommoka B popmyJie Ne3. Ilo npaBuiry nuddepeHunpoBaHus
npousBeAeHus ABYX Au(pdepeHunpyembiX GyHKIUN NIPOU3BOAHASA
Npou3Be/leHUsI BbIYUC/IsieTcs 1o popmyie:

(u(x)-v(x))'=u’(x)-v(x)+u(x)-v'(x)

[IpaBuna quddepenunponanus. [IpousBonHas cioxHON QyHKIUH.
3ananue 1. YK-1.3.2
1) Haiiaute npou3BoIHYIO (PYHKIIMH VK-1.V.3

y =5cos(7 +8x) + V7x—8
Otser:




7 3
—40sin(7 + 8x) + n (7x—8) ¢+
2) HazoBute kakoe-1100 mu¢poBOe CPEACTBO, IPUMEHUMOE JIJIS
pereHust gaHHOM 3aaa4un. OOOCHYHTE Balll BHIOOP.

OtBer: K undgpoBbiM cpeacTBaM, KOTOPbIe MOI'YT ObITH IPUMEHEHDbI
JUISl pelleHus JaHHoM 3agaun oTHocuTess Wolfram Mathematica-
nporpaMMHoe odecrneuyeHnue, BKJalovallnee 60J1b110i HaOop
MaTeMaTu4ecKuX GyHKIUI B TOM YHCJIECHUCTEMY KOMIbIOTEPHOM
ajre0Opbl, OpUEHTUPOBAHHYIO HA MOATO0TOBKY HHTEPAKTHBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

3ananue 2.
1) HaiimuTe nmpou3BoaHyO (PyHKIHH

y = 5cos(5+ 2x) #In(5x— 2)

OtBer: —10sin(5 + 2x) * In(5x— 2) + 5cos(5 + 2x) »

bx—-2

2) HazoBure kakoe-1u00 uppoBoe CpeaCcTBO, IPUMEHUMOE JIJIS
pereHust JaHHou 3aaaun. OGOCHYWTE Balll BHIOOP.

OtBer: K undpoBbsiM cpeacTBam, KOTOpbie MOT'YT ObITH IPUMEHEHbI
JUIsl pelieHus JaHHoi 3agaum oTHocuTest Wolfram Mathematica-
nporpaMMHoe odecrieueHue, BKJIOUYawmiee 00J1b110ii Hadop
MaTeMaTH4YecKuX GYHKIHMHA B TOM YHCJIeCHCTEMY KOMIbIOTEPHOM
ajiredpbl, OpMEHTHPOBAHHYI0 HA MOATOTOBKY HHTEPAKTHBHBIX
AOKYMEHTOB € BbIYMCJIEHUSIMU U BU3YAJbHBIM CONPOBOKIEHHEM.

3agaHue 3.
1) Haiimute mpou3BoOIHYIO QYHKIHH
_ —6tg(7 + 4x)
" In (7Tx—4)
Orser:

-24

-
cos” (T+4x

7
Tx—4

«In(7x— 4) + 6tg(7 + 4x) =

(In(7x— 4))2
2) HazoBure kakoe-1100 1iudpoBoe CpeacTBO, IPUMEHUMOE /IS
pereHust JaHHoM 3agaun. OGOCHYHTE Balll BHIOOP.

Otger: K undpoBbiM cpeacTBam, KOTOpbie MOTYT ObITH IPUMEHEHbI
JUISl pelleHus JaHHoi 3aaaum oTHocuTest Wolfram Mathematica-
nporpaMMHoe odecrneyeHue, BKJIKYalIiee 00/1b110ii HAO0P
MaTeMaTHYeCKUX PYHKIMHA B TOM YHCJIECHCTEMY KOMIIBIOTEPHOU
ajiredpbl, OPUEHTUPOBAHHYIO HA MOJATOTOBKY HHTEPAKTUBHBIX
AOKYMEHTOB C BbIYMCJICHUSAMH U BU3YAJIbHBIM CONPOBOKICHHEM.

3ananue 4.

1) Haiiaute npou3BoIHYIO (PYHKIIMH
¥ =4/ 2 — 6sin(7 + 4x)
OrBer:



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

1

2,/2 —6sin(7 + 4x)
2) HazoBute kakoe-1100 mu¢poBOe CPEACTBO, IPUMEHUMOE JIJIS
pereHust gaHHOM 3aaa4un. OOOCHYHTE Balll BHIOOP.

¢ (—24)cos(7 + 4x)

OtBer: K undgpoBbiM cpeacTBaM, KOTOPbIe MOI'YT ObITH IPUMEHEHDbI

JUISl pelleHus JaHHoi 3aaaun oTHocuTca Wolfram Mathematica-
nporpaMMHoe odecrneuyeHnue, BKJalovallnee 60J1b110i HaOop
MaTeMaTUu4eCKUX GyHKIMA B TOM YHCJIECHCTEMY KOMIIbIOTEPHOMH
ajiredpbl, OPUEHTUPOBAHHYIO HA NMOJAT0TOBKY HHTEPAKTUBHBIX
AOKYMEHTOB C BbIYMCJICHUSIMH U BU3YAJIbHBIM CONPOBOXKICHUEM.

3ananue 5.
1) Haiinure npon3BogHy0 HYHKIIHH

v = 5cos(3 +4x) + log,(3x— 4)

OrtBer:

3

(3x—4)In4
2) HazoBute kakoe-nu60 uudpoBoe cpeacTBo, MPUMEHUMOE s
pereHust gaHHoM 3aaaun. OGOCHYHTE Balll BHIOOP.

—20sin(3 +4x) +

OtBet: K undpoBbiM cpeacTBam, KOTOPbie MOTYT ObITh IPUMEHEHbI

JUIsl pelleHus JaHHoi 3agaum oTHocuTest Wolfram Mathematica-
nporpaMMHoe odecrneueHue, BKJI0UYamwmiee 00J1b110ii Had0op
MaTeMaTH4YecKuX QYHKIHMA B TOM YHCJIe CHCTEMY KOMIIbIOTEPHOI
ajIredpbl, OpMEHTHPOBAHHYIO HA MOJATOTOBKY HHTEPAKTHBHBIX
AOKYMEHTOB € BbIYMCJIEHUSIMH U BU3YAJbHBIM CONPOBOKIEHHEM.

10.

ITpoBeppTe ABISAETCS U BHIPAKEHUE
1 .
- —# (—24)cos(7 + 4x)

2, 2—6sin(7+4

IPOU3BOIHOM QpyHKIMHU v = /2 — 6s5in(7 + 4x) ? OTBET 0OOCHYIHTE.
OTBeT: BbIpa:KkeHHe ABJISETCS] MPOU3BOIHOM 1J1s1 PYHKIMHU, YTOOBI
3T0 000CHOBATH MOKHO B3SITh IPOU3BOJAHYIO OT

v =42 — 6sin(7 + 4x) WM BLIYMCIATL HEONPeaeIeHHbIA
HHTerpaj

J -~ ! £ (—24)cos(7 + 4x)dx

J2— 6sin(7 + 4x)

OIIK-1.Y.2
VYK-1.V.3

11.

3anumuTe ypaBHEHHE KacaTelbHON K rpaduky GyHKmug y=x° - 2
B €r0 TOUKe ¢ abciuccoi Xo= 1
OrBer: y=3x-4

OIIK-1.Y.2

12.

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

OtBet: Xo=1

3amada MOKeT OBITh permieHa 1Byms criocobamu. O0ocHyTe 00a
crocoba perieHusl.

Otger: IlepBrlii c10c00 OCHOBAH HA ONPeEAEICHNH KacaTeJIbHON K
rpaguky GyHKIUH — ITO 001Iasi TOUYKA rpadpuka pyHKIHHA U
NPSIMO, SIBJISIIONIEHCS KAacaTeJbHOM, T.e. HY’>KHO PellIUTh CUCTEMY

OIIK-1.Y.2
YK-1.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

Ly =x-2
ABHEHHUH { _
yp v =3x — 4

IIpu BTOpOM cnioco0e pemieHusi, He00X0AMMO CPABHUTH 001Iee
ypaBHeHMe KacaTeabHoil v = y(x,) + ¥ (xy)(x— x;) my=3x-4

13.

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

g lxgl—F (xp

NpoBeJIeHHBIMHU B TOYKe (X0, Y0) H tg(e) = 1+ (xg) g/ (x
Tl irg'ly

YK-1.3.2

14.

[TycTh mostOKeHUE TOUKH NP € ABUKEHUU 3a1aéTcs GyHkmuen S=S(t),
rjae t — Bpems. YeMmy paBHA CKOPOCTh TOUKU? BrInuiiute HOMEP BEPHOTO
YTBEPKACHHUSI.

a) CkopocTh TOYKHU paBHA NPOU3BOAHOI pyHKkumuu S(t)

a) CKOpOCTh TOYKH paBHa BTOPOH Mpou3BoqHO# QyHkuuu S(t)

b) Ckopocts Touku paBHa auddepenimany Gynkuun S(t)

OrtBeT: a)

OIIK-1.3.1

15.

[Tycts ¢pynknus y = f(x) 3amana Ha untepsaie (, b). Hazoure ycinoBue
yobiBanus ¢pyHkun y = f(x) Ha uaTEpBaje (a, b).

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

YK-1.3.2

16.

[Tycts ¢pynknus y = f(x) 3agana Ha uatepBaie (, b). Hazoure ycimoBue
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 GpyHKIMs BHINYKJIa BBEPX HA
3TOM MHTepBaJe.

YK-1.3.2

17.

[Tycts ¢hynknus y = f(x) 3amana Ha untepBaie (, b). Hazoure ycnoBue
BOTHYTOCTH (BBINYKJIOCTH BHU3) QyHKIMHU Yy = f(X) Ha uHTepBaie (a, b).
Ortser: Eciin Bropas npousBoanasi pyukuuu y = f(X)
MOJIOKUTEIBLHA /ISl BCEX X U3 HHTepBada (4, b), To pyHkuus
BOTHYTA (BBINYKJIA BHHA3) HA TOM MHTepBaJie.

YK-1.3.2

18.

[Tycts nudpdepenuupyemas pynkuus y = f(x) 3aqaHa Ha MHTEpBaje

(a, b).

W3BecTHO, 4TO B TOUKE Xo HA MHTepBate (a, b) mponsBonHas pyHkuM y
= f(x) paBHa Hymt0. Kakux JaHHBIX HE XBaTaeT, YTOObI YTBEPKAATh, YTO
B 3TOH TOUKe (HYHKIHUS UMEET MaKCUMyM?

Otser: B Toukax 3KkcTpeMyma Ha uHTepBaJie (a, b) mpousBoanan
¢byuxkuum y = f(x) paBHa HyJ110 (He00X0AUMOE YCJI0BHE). ITA TOUKA
MOKeT ObITh TOYKOH MaKCMMYMa, MUHUMYMa MJIU Nepernoa
rpaguka ¢pynkuun. /Lis Toro, 4To0bI B TOUKE ObL1 MAKCHMYM,

VK-2.B.2




NPOU3BOAHAA (PYHKIMH JT0JKHA MEHATH 3HAK C ITI0CA HA MUHYC.

19.

Kakas npsmas auHMs Ha3bIBa€TCS aCUMITOTON rpaduka QyHKIMH
y=f(x)?

Otget: [IpsiMast TMHMS M HA3BIBAETCS ACUMIITOTOM rpadguka
¢pynxuuu y=f(x), ecin paccrosinue d or Touku M, nexkamieid Ha ITOM
rpadguke, 10 NPSAMO M CTPEMUTCS K HYJIIO IPH HEOTPAHMYEHHOM
yaaJeHMH 3TOM TOYKH N0 rpaguKy OT HAYaj1a KOOPAMHAT B
0€CKOHEYHOCTh.

YK-1.3.2

20.

BepHo 111, 4yTO BBIpaXKeHUE
5 2 2
—-x [ x . —
4 37 's
SBnsercst pemenueM [ (5x* — 2x= +vx?)dx ? OrBer 0OOCHYIITE.
[TpuBeaute aBa criocoba penieHus.

OTBeT: BhIpaxKeHue

5 2 4 2 2
X —Ix Tt 5 siBJIsieTCS peleHueM

-

J (5x% —2x" + {?jﬂ'x

i1 oTBeTa HA ITOT BONMPOC MOKHO B3ATh MHTErpaJl
[ — 5 2 2 :
J (5x° —2x" + ¥ )dx=—x*——x"+-x1+C
- 3 5
5
5.4 _2.3,2 5 . =

Te CxT — o ol + 5 -3T0 01HO U3 peweHuit npu C=5.
Bropoii BapuanT pelueHHs: B3ATh NPOH3BOIHYIO OT

5 2 2 = <
Ix“ - E.rg + <% + 5, IPOM3BOJHAN PABHA IIOMHTErPATLHON

dynxkmun  5x* —2x" + /x| 3HaunT BHIpaKEHHE
5

5 . 2 =
;x“ - Exg +-x7+5  SBJSETCS PelleHHeM HHTerpasa.

OIIK-1.Y¥ .2
OIIK-1.3.1

21.

1. Boluncaute HeonpeaenEéHHbIN HHTETpa:

il

J (5x% — 2x° + x¥)dx

OTtBeT:
5 2
4 3

] b

x4+ C

LIRS

2. BBIYHCTUTH HEOIPeIeIEHHBIA HHTETPAT:

i - 3 1 P
J[\:x-—l‘( —5 .—Sjﬂx

4 i
W

OTtBeT:
33 3 L
—xi + Ex“ —20xi+C

5

3. BbIuMcauTh HeomnpeneNEHHBINA HHTETrpall:

-

J (ﬂ)a’x

g ¢
2
OTtBeT:

VK-1.V.3

OIIK-1.3.1




38 61
—x3i+_—x6+C
8 7

4. BpUuCIUTh HEONPeaeaEHHbBIN HHTETPaT:

Fxt =V
J (——F—)dx
o

X

OTtBeT:
5

0,5x* 1+ 0,8x 1L C
5. BwruuciauTe HeonpeneaEHHBIN HHTETPAT:

J cos(4x — 7)dx
Orser:

1
—sin(4x—7)+C
4

22.

MeTo 16l MHTETPUPOBAHKS: METO] BHECCHHUS 1O 3HAK AuQdepeHnaia
Y METOJ 3aMEHbI IEPEMEHHOW NHTETPUPOBAHUS.
1. BribGepute METOJ MHTETPUPOBAHUS U BHIYUCIUTE UHTErPal.
VYKaxkute Kakoi METOJ HHTETPUPOBAHUSI IPUMEHSIIN:
Orser:

J" 2xdx
Vxi+ 3
22 +3+¢C

Mo:xeT ObITH IPUMEHEH KAK MeTO0/l BHECEHHS MO/I 3HAK
auddepeHumaa Tak M METO/ 3aMeHbI NePeMeHHOM
UHTErPUPOBAHUS.

2. Bribepute MeTO MHTETPUPOBAHUS U BHIUMCIINTE UHTETpAJl.
VYKaxxute Kakoi METOJ HHTETPUPOBAHUS IPUMEHSIIN:
[ dxdx
J x*+1
Orser:
Zarctg(x*)+ C
Mo:keT ObITH IPMMEHEH KaK MeTO/] BHECEHHs MO/l 3HAK

Au(ppepeHnnana TaK ¥ MeTOJ 3aMeHbI IIepeMEeHHOM
HHTErPUPOBaHUS.

3. BriOepurte MeTO HHTETPUPOBAHUS U BHIUUCIINTE UHTETpAJl.
VYKaxxute Kakoi METOJ HHTETPUPOBAHUSI IPUMEHSIIN :

J xsin(x® + 3)dx

OTtBer:

1 5
—Ecﬂs[x +3)+cC

MoskeTt ObITH IPUMEHEH METOJ] 3aMeHbI epeMeHHOMH
HHTErPUPOBaHUS.

YK-1.V.3




4. BsiOepuTe METOA HHTETPUPOBAHUS U BBIYUCIUTE UHTETpAJl.
VYKaxxute Kakoi METOJ UHTETPUPOBAHUS IPUMEHSIIN:

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

5. BsiOepuTe METOI MHTETPUPOBAHUS M BBIYMCIUTE HHTETPAJL.
YKaKUTE KaKOH METOJ] HHTEIPUPOBAHUS TPUMCHSIIH:
OTtBeT:

[ dx
v
—2ln|4 — x| + €

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

23.

3aganue 1.

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

J x ® cosxdx

OtBet: xsinx + cosx +C
2) HazoBure kakoe-mub0 1HU(POBOE CPEICTBO, MPUMEHUMOE IS
peluieHus qaHHou 3agaun. O60CcHYyiiTe Balll BHIOOP.

OrtBer:
K uudpoBbiM cpeacTtBaM, KOTOPble MOI'YT ObITh NPUMEHEHbI JIsl
pemienusi aaHHoW 3amaum  otHocutcss Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJOYaWIilee O00JbIOH Hadop
MaTeMaTu4yeckuX (yHKUMHA B TOM 4YHCJE CHCTEMY KOMIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYI0O HA TOATOTOBKY HWHTEPAKTHBHBIX
AOKYMEHTOB C BbIYMCJIEHUAMH U BU3YaAJIbHBIM CONPOBOKIEHHEM.

3amanue 2.
1) BbraucnnTh, NPUMEHUB METO MHTETPUPOBAHHUSI 110 YACTSIM:
[(x +1)e*dx

Orser: (x +1)e* — e+ C
2) HazoBure kakoe-mub0 UPPOBOE CPEACTBO, NPUMEHHUMOE IS
peuieHus qaHHo 3a1adn. O60CcHyiTe Ball BHIOOP.

OTger:
K uudpoBbiM cpeacTrBamM, KOTOPble MOTIYT ObITh NMPUMEHEHBbI JIf
pelieHusi AaHHOM 3agauyd  oTtHocuTca Wolfram Mathematica-
nporpaMMHoe oOecneyeHue, BKJIWYaomee 00/b1I0i  HAOOP
MaTeMaTHYeCKUX (PYHKIOMH B TOM YHCJE CHCTEMY KOMIbIOTEPHOI
ajredpbl, OPUEHTHPOBAHHYI0 Ha NOATNOTOBKY MHTEPAKTHUBHBIX
AOKYMEHTOB € BHIYMCJIEHUSIMHU U BU3YaJbHBIM CONPOBOKIEHHEM.
3amanue 3.

OIIK-1.V.2



https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
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) BerunciauTh, IpUMEHUB METOJI UHTETPUPOBAHMUS 110 YACTSIM:
J xinxdx

Otreer: 0,5x* (Inx—0,5) + C
2) HasoBure Kakoe-n1u00 mH(POBOE CPEACTBO, MPHUMEHUMOE IS
peureHus qaHHou 3agadn. OO0CHYITE Ball BBIOOP.

OTtBet:
K mudpoBbiM cpeacTtBaM, KOTOpble MOTYT ObITh NMPUMEHEHBI IS
pelieHusi aHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe oOecrnevyeHue, BKJO4Yawilee O00JbIIOH Hadop
MaTeMaTU4eCcKUX (PYHKIMH B TOM YHCJECHCTEMY KOMIIbIOTEPHOI
ajredpbl, OPHEHTHPOBAHHYI0 HA TOATOTOBKY HHTEPaAKTHBHBIX
JOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.
3ananue 4.

1) BeruncinuTh, NPUMEHUB METOJ HUHTEIPUPOBAHUSA 110 YACTSM:
.'l.': * sinydx

OtBer:—x”cosx + 2xsinx + 2cosx+ C
2) HasoBure Kakoe-au00 HH(PPOBOE CPEACTBO, MPHUMEHUMOE IS
pereHust gaHHoM 3aaaun. OOOCHYWUTE Balll BHIOOP.

OTtBeT:
K nudpoBbIM cpeacTBaM, KOTOPbIE MOTYT ObITh PUMEHEHbI JIIs
peleHus JaHHOI 3aga4u oTHocuTcest Wolfram Mathematica-
nporpaMMHoe odecrieueHue, BKJIOUYawmiee 00J1b110ii Hadop
MaTeMaTH4YecKuX QYHKIMA B TOM YHCJIe CHCTEMY KOMIbIOTEPHOI
ajiredpbl, OpMEHTHPOBAHHYI0 HA MOATOTOBKY HHTEPAKTHBHBIX
AOKYMEHTOB € BbIYMCJIEHUSIMHU U BU3YAJbHBIM CONPOBOKIEHHEM.

24,

Samanue 1.

1) BeruncnuTe OnpeneeHHbII HHTErpat:

-

J dx

0

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

OtBet:
K uudpoBbsiM cpeacTtBamM, KOTOPble MOTYT ObITh NPUMEHEHBI JIs
pemieHust JaaHHOl 3amayu  ortHocuTca Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJO4Yawilee O00JbIIOH Hadop
MaTreMaTu4ecKuX (GyHKIUIA B TOM 4MCJie CHCTEMY KOMIIbIOTEPHOM
ajiredpbl, OPUEHTHPOBAHHYI) HA TMOArOTOBKY MHTEPAKTHBHBIX
JOKYMEHTOB C BHIYMCJIEHUAMH U BU3YaJIbHBIM CONPOBOKIEHHEM.

3amanue 2.

OIIK-1.Y.2
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1) Beruucnute onpeaeacHHbIN HHTETPa:

1

J 2dx

0

OtBet: 2
2) HazoBute kakoe-11u60 mudpoBoe CPeaCTBO, MPUMEHUMOE IS
pereHust gaHHOM 3aaa4un. OOOCHYWTE Balll BHIOOP.

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

3agaHue 3.

1) BblunciInTE ONPEICICHHBIN HHTETPA:

3

J xdx

-

Oreer: 9/2-4/2=5/2
2) HazoBute kakoe-m1u00 mudpoBoe CPeaCTBO, MPUMEHUMOE IS
pereHust JaHHoM 3aaaun. OOOCHYWUTE Balll BHIOOP.

OtBet:
K uudpoBbiM cpeacTtBam, KOTOPble MOTYT ObITh NPUMEHEHBI IS
pelieHMs JaHHOW 3agaum  otHocuTes Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJWOYailee O00JbIIOH Hadop
MaTteMaTu4yeckuX (yHKUMHA B TOM 4YHCJIE CHCTEMY KOMIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYK) HA TMOATOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB C BIYMCJIEHUSAMH U BU3YAJIbHBIM COMPOBOKIEHUEM.

3ananue 4.

1) BbluucINTE ONPEICICHHBIA HHTETPAT:
.
J :l.S dx
-1

Oter: 0-1/4=-1/4
2) HazoBute kakoe-mu60 mudpoBoe CpeCTBO, MPUMEHUMOE IS
pereHust gaHHOM 3aaaun. OGOCHYWUTE Balll BHIOOP.

OTtBeT:
K uudpossiM cpencrBam, KOTOpble MOTYT ObITh NPHMEHEHbI I
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pelieHusi aAaHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe olecrnedeHue, BKJWO4Yawilee O00JbIIOH Hadop
MaTeMaTU4YecKUX (PYHKUHMH B TOM 4YHCJe CHCTEMY KOMIbIOTEPHOIi
ajareOpbl, OPUMEHTHPOBAHHYI0 HAa MOATOTOBKY MHTEPAKTUBHBIX
JOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONPOBOKIEHUEM.

3aganue 5.

1) BeruuciuTe onpeaeacHHbIN HHTETPa:

1

[[eax

-1

Oteer: e-e!
2) HazoBute kakoe-1n00 nuppoBoOe CPEACTBO, MPUMEHUMOE IS
pereHust gaHHoM 3aaaun. OOOCHYWUTE Balll BHIOOP.

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

25.

1. TlpounTerpupyiite TPUrOHOMETPUUECKYIO () YHKITUIO

( cosx dx

OtsBer: 0,5

2. TlpouHTETrpUpylTE TPUTOHOMETPHUIECKYIO (PYHKIIHIO

( COS X dx
OtBer: 0
3. IIpouHTerpupyiiTe TPUrOHOMETPUIECKYIO (DYHKIIHIO

|r cos 2x dx

OrtBer:0,25
4. IlpouHTerpupyiTe TPUTOHOMETPUUECKYIO (DYHKIIHIO
|r sinx dx

”

OIIK-1.¥.2
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OtBer: 2

5. IIpounTerpupyiite TPUrOHOMETPUUECKYIO (DYHKIIHIO

( sinx dx

OTtBer: 1

Cemectp Ne2

26.

Kakas pynkuust z = f(x; V) Ha3bIBacTCsI HEMPEPHIBHOM B TOYKE
My (%9; ¥p)?
Otser: ®ynkuust = = f(x; V) Ha3bIBaeTCsl HENMPEPHIBHOM B TOYKE
My (x4; vy ), ec/id OHA OIpeaeeHa B ITOi TOUKe U HEKOTOPOii ee
OKPEeCTHOCTH, MMeeT npenes [im f(M) M ITOT mpeaes paBeH

M-=M,

3HAYEeHUI0 (PYHKIUH Z B TOUKe M,

YK-1.3.2

27.

Kaxas u3 popMyn cooTBeTcTBYyeT nuddepenimany GpyHkuun y=e><?

a) dy=2e?*dx
b) dy=e*dx
c) dy=2e*dx

OrtBeT: a)

VK-1.3.1

28.

YacrtHble IMPOU3BOJHLIC

o d= =
1. Haiigure yacTHbIC IPOU3BOIHBIC e v (1)yHKuI/II/I

sin(3+8x —7y)
B 2 —x3y7
cos(3+8x—Ty)+8(2—x%y" )+ sin(3+8x-Ty13x%y"

(2—x3y7)"

Z

OTtBer:

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

2 %y)?
. 8z B=
2. Halinure 9acTHBIC MPOU3BOTHBIC e e byHKIIIT
sin(3 + 2x — 5y)
z= —
2 —x*y’
cos(3+2x—53):2(2—xy" |+ sin(3+2x-53)14x7y"
Orser: 1 7.2
|2—x _'!," |
—cos(3+2x—5y) *5(2— x*y") + sin(3+ 2x— 5y)7x*y*
(2 —xty7)?

o =z  g=
3. Haiiaute 9acTHBIE MPOU3BOIHBIC R byHKIIIHN

sin(1l+4x — 3y)

3 __x.i_.,._.?

Z:

YK-1.V.3
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cos(1+4x—3y)+4(3+2%y " |—sin(1+4x—3y)2x"y"

OrtBer: 3 7.2
IS—,\_“_'!," 1
—cos(1+4x—3y) *3(3+ x%y") —sin(1+ 4x— 3y)7x*»"
G+ 2y)
. 8z 8=
4. Haiiure 4acTHBIC IPOM3BOHBIC —— M —— byHKIHH

_ sin(7 +4x —7y)

4 o
3 __x-.:h_-ll_.l":
cos(T+4x—Tv) 54|'3—.1"1}'5:I—s'iri'.'?—al-x—?}'ZEx‘I}'b
OTtBet: 3 g2
| 3—x ¥ |
—cos(7T+4x—Ty)+*7(3—xX*y®) +sin(7+ 4x— 7y)6x’y°
(3 —x°y®)?

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

_ sin(5 + 8x — 5y)
B £

= .
3 —x%y
cos(5+8x—5y)+8(3—x y® )+ sin(5+8x—-5v 142"y

I.S_x_l_}lﬁ.ln

OTtBer:

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

(3 — x*y®)?

29.

Brimucatsb yciioBue npu KOTOpOM BhIpaKEHHE
P(x,y,z)dx + Q(x,y,z)dy+R(X,y,z)dz
nmpeacTasisieT coboit quddepeniman nekoTopoit hyukmuu U(X,y,z).
Ortser: JlanHoe BoIpaxkeHne NpeacrasiasieT coo6oi nuddepenuuan GyHkuumn
u(x,y,z), ecan: P(x,y,Z) — 310 yacTHasi npou3BoaHasi pyHKIMHU U(X,Y,Z) o
X;
Q(X,y,2) - 310 yacTHasi mpou3BoaAHas PyHKIUH U(X,Y,Z) mo y:
R(X,y,z) 310 yacTHasi npou3BoaHAasi PyHKIUHA U(X,Y,Z) MO Z.

YK-1.B.1

30.

Kaxkas Touka Ha3pIBaeTCS TOYKON MaKCUMyMa (DYHKITUU Z = Filox; V)9

Otser: Touka (X;;V,) Ha3’bIBaeTCs TOYKOH MAKCUMyMa GYHKIHH
z = f(x;¥) , ecaim cymecTByeT Takasi & - OKPECTHOCTH TOYKH
(x5: Vy ) ¥ 1JI9 BCEX TOYEK (X; V), OTJIMYHBIX OT (X ; Vy ), M3 O-
OKPECTHOCTH TOYKH (X y; Vy ) BHINOJHSIETCH HEPABEHCTBO:

Fxi¥) < f(xoi%s)

OIIK-1.3.1

31.

1. Haiiti npou3BoAHYIO PYHKIUU

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

HaIpaBJIeHnIo K Touke M (2,6)

—2256

OTBeT: —
V2

2. Haiiti mpon3BOIHYIO GYHKINN

flo,v) = (7—x°+2y" —x'v*)” B rouke K(1,1) 1o

OIIK-1.Y.2




HanpasJeHuio K Touke M (4,3)

OTBeT: —
V13

3. Haiiti mpousBoHyIO HYHKITMH

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

273
OTBeT: —
V17

4. Haiitn npou3BOIHYIO (QYHKIIHIO

Fle,v) = (11— 2x7+ 2v 7% — x%y7)% B touke K(1,1) no
HanpasJeHuio K Touke M (5,6)
-1520

OTtBeT: Ny

5. Haiitu nmpou3BoAHYIO QYHKINU

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

g0
OTBer: —
V5

32.

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

z = f(x; V) HMeeT IKCTPeMyM, TO ee YacTHbIE IPOM3BOIHBIE B ITOIi
Touke paBHbl Hyit0 [, (xp;vy) = 0, f' (x;v,) = 0. I10 ycaoBue

Ha3bIBAECTCHA HEOﬁXOIII/IMbIM YCJI0BHUEM IKCTpEMYyMaA.

YK-1.3.2

33.

Kakoe ypaBHenue HazbiBaercs 1udpepeHnnanbHbpIM ypaBHEHHEM
IIEpPBOro nopsiaka?
OtBer: /(uddepeHunanbHBIM  yYpaBHEHHEM IEPBOro MOPSAIKA
Ha3bIBaeTC ypPaBHeHUe, cBs3bIBawomee X, Y U Y'. OHO MoxkeT ObITh
3a1aHO B OJHOI U3 ¢popm:
F(x,y,¥') =0,

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

OIIK-1.3.1

34.

B kakom ciydae ¢pyukius Y=¢(x,C) (umu ®(x, y, C) = 0), sBiseTcs
o01muM perienueM audepeHaIbHOr0 ypaBHEHUs IepBoro nopsiaxa?
OtBer: O0mMM pemieHueM (00IIIUM UHTErPAJIOM)
AuddepeHINAIBLHOIO yPABHEHHS NEPBOIo MOPSiAKA HAa3bIBaeTCs
¢ynkuus y=¢(X,C) (wmm ®(x, y, C) = 0), koTopas

a) ABJISACTCS pelleHueM YPaBHEHHUs NpH ja100oM gonyctumom C;

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

3Ha4YeHUM NoCcTOsTHHOM C.

OIIK-1.3.1

35.

ABnsiercs 1 GyHKIUSA 12+ v —2x=C o6mum peleHnemM
nupdepeHnanTbHOro ypapHenus X+yy' = 1?2
Otser: IndpepeHuupyst ykazaHHYI0 HeSIBHO 32JaHHYI0 (PyHKIHIO
x~+ y° — 2x = C, nojiyyaeM paBeHCTBO:2x + 2yvyv' — 2 =0, 710 ecTh
x+yy' = 1.

2 2 —
Ja, ynknus x° + y“ — 2Zx = € aBasercs o01IMM pelieHueM

VK-1.V.3




auddepeHnAILHOTO YPABHEHUS .

36.

Haiigure obmue pemenns quddepeHInanbHbIX ypaBHEHUH,
MpeJCTaBICHHBIX HIbKe. HazoBuTe Kakoe-1moo 1udpoBoe cpecTBo,
KOTOpPOE MOXKET OBITh IPUMEHEHO ISl pEIICHUS TAaHHOW 3aJ1a4H.

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

2. y'=2
) .
OtBer: ¥ =5In|x| + C
OnnuMm U3 Hu@poBbHIX CPEACTB, KOTOPbIe MOT'YT ObITH IPUMEHEHbI
JUUISI pellleHUs TaHHOM 3a1auM, OTHOCUTCS
Wolfram I\/Izl;lthematica
I

.y =—
3 - 3x

OtBer: y = % In|x| +C

OanuM u3 uMPPOBBIX CPEACTB, KOTOPbIE MOI'YT ObITH NPUMEHEHbI
JUUISI pellleHUs TaHHOM 3aauM, OTHOCUTCS

Wolfram Mathematica
7

OrBer: y =7 In|x| + €

OI{HI/IM n3 III/I(])])OBBIX CpeacrTB, KOTOpPbIE MOI'YT ﬁbITb NMPUMCEHECHBI
JUIS pelieHus JAHHOM 3a1a4M, OTHOCHTCS

Wolfram Mathematica

5 y' =2
- x
OrBer: ¥y =3 In|x| + €
Oxanum u3 nHQPOBLIX CPEACTB, KOTOPbIE MOIYT OLITH PUMEHEHbI
IS pelleHns JaHHOM 32124, OTHOCHTCS

Wolfram Mathematica
g

6. y' ==
X

OrBer: ¥y =9In|x| + €
OnHum u3 undpoBbIX CPeACTB, KOTOPbIe MOI'YT ObITH MPUMEHEHBbI
JUISI pellleHUs JAHHOM 32124, OTHOCUTCH
Wolfram Mathematica

1Ly ==

c) -

Otger: y = 12In|x| + C
OnHuMm U3 HU@poBHIX CPEACTB, KOTOPbIe MOT'YT ObITH IPUMEHEHBI
JUISI pellieHus JAaHHOM 3a1a4M, OTHOCUTCS
Wolfram Mathematica

2. y'=2

x

OrBer: ¥y =31In|x| + C

OIIK-1.V.2




OnHuMm U3 uu@poBbIX CPEACTB, KOTOPbIe MOI'YT ObITH NIPUMEHEHbI
JJIS1 pellleHUs1 TaHHOM 3a1a4M, OTHOCUTCS
Wolfram Mathematica
;17
3_ }:r = —
X
OtBer: ¥ = 17In|x| + C
OnHuMm U3 Hu@poBbHIX CPEACTB, KOTOPbIe MOT'YT ObITH IPUMEHEHbI
JUJISI pellleHUs1 TaHHOM 3a1a4M, OTHOCUTCS
Wolfram Mathematica
—

4, y' =

X

OrBer: y =27In|x| + C

OL[HI/IM 3 III/I(])])OBLIX CpeacTB, KOTOPbIC MOFyT 6I>IT]> l'IpI/IMeHeHLI
JUIs1 peleHusl JaHHOM 3a1a4M, OTHOCHTCSI
Wolfram Mathematica.

37.

Pemmre 3anauy Komm npu Hauanbbix yenoBusix: Y(1)=2 , T.e. HaliguTe
YJacTHBIE perieHus uddepeHInalIbHbIX YpaBHEHHH, IPEACTaBICHHBIX
HUXE

3x

OtBer: y = % In|x| +2

4, y' =1
y o=

OtBer: ¥y =7 In|x| + 2

6. y' =2

OtBer: ¥y =9 In|x| + 2
7.y =2
T x
OrBer: y =121In|x| + 2
8. y =%
C ) -
OrBer: ¥y =31In|x| + 2
9 'LT'I = E

x

OrBer: ¥y =17In|x| + 2
27

10 }"f = ?

OrBer: ¥y =27In|x| + 2

YK-1.3.1
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38.

2) Ln=1gs

Beinummre HoMep 10 KOTOPBIM PACIIONIOKEH Psifl, Ul KOTOPOTO HE
BBINOJIHAETCS] HEOOXOAMMBIH IPU3HAK CXOAUMOCTH?

e RE43
1) Ximi o

n?+7
-

n3 +4

3) E:m Sn*

“=13n2—2

- n?+3
4 Yot

ne+1

OrtBer: 3)

VK-1.3.1

39.

Kakue IMPU3HAKU UCCIICAOBAHHA HA CXOANMOCTb IIPUMCHAIOT IJIA
YHCJIOBBIX PAO0B C IMOJIOXKUTEIIbHBIMU qJIeHaMu?

a) mpusnak J[asaméepa
b) mpasumo Jlomurans
c) merox Kpamepa

d) mpusnak Komm.

Ortget: a), d)

VK-1.3.1

40.

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

Otger: Ecan psig cxogurcs, TO ero 001UMii YieH i, CTPEeMUTCH K
HYJII0, T.e. [im 1, = 0. 9T0 yrBep:KAeHne Ha3bIBAeTCH

71—+00

HEe00XO0AUMBIM NPHU3HAKOM CXOJAMMOCTH psiga. B yacTHocTH, eciin
001IMii YJIeH Ui, He CTPEeMMTCS K HYJII0, TO Psii PACXOIUTCS.

YK-1.3.1

41.

Ecnu oOuuii uneH psiga i, He CTPEMHUTCS K HYIIO, YTO MOXKHO
YTBEPKJIaTh O CXOJAUMOCTH psia?

Otser: Ecam psig cxogurcs, TO ero 001Mii YieH 1, CTPeMHUTCH K
HYJI0, T.e. [im 1, = 0. 3T0 yTBep:KAeHHe HA3bIBACTCH

n—+oa

HE00XO0AUMBbIM NPHU3HAKOM CXOAMMOCTH psga. B yacTtHocTu, eciu
001IMIi YJIeH 1, He CTPEMHTCS K HYJII0, TO Psii PACXOAUTCH.

YK-1.V.1

42.

OOmwmit uneH psiga i, CTPEMHTCS K HYIO. JJoCTaTOYHO JIK 3TOTO AJIs
TOT0, YTOOBI YTBEPKAaTh, YTO JAHHBIN PSAJl CXOAUTCSA?

Otger: Ecan psin cxogurcsi, TO ero o01UMii YieH i, CTPEeMUTCH K
HYJI0, T.e. [im 1, = 0. 3T0 yTBep:KAeHHe HA3bIBACTCH

n—+oa

H606XOHI/IMI)IM MNPU3HAKOM CXOAUMOCTH psiia, HO OHO HE SABJAECTCHA
A0CTATOYHBIM AJd TOr0, 9TOOBI YTBEpPIKAATDH, YTO PHAA CXOAUTCH. T.e.
PAA MOKET ObITh KaK CXOASIIUMCS, TAK M PACXOAALIIUMCS.

YK-1.B.1

43.

=
=] a1

n=13,2_»

UccnenoBath maHHBIN s HA CXOAUMOCTh. BriOepuTe MeTo
HUCCIICIOBAHUS U3 CIIHUCKA:

a) HHTerpanbHbIi MPU3HAK CXOAMMOCTH
b) Heo6xonumplii MpU3HAK CXOAMMOCTH

c) Ipusnak Komm

YK-1.B.1




d) Tlpusnak Jlamambepa

OTtBer: Psija pacxoauTcs, He BLINOJIHSIETCS HE00X0IUMBIH
npu3HakK — b)

- [1m—5)2 -
44. 1. HccnenoBaTh CXOAUMOCTD PAAA 2o | — = YK-1.V.3
" (Gn+2)3"
OTBeT: cxoauTco
o [4mn
2. HccnemoBaTh CXOMMMOCTB psija 2, =
OTBeT: cxoauTcs
- [1n—3 af
3. HUccnenoBarh CXOAUMOCTD psijia 25—, _—"—'t,
o [am—% v
OTBeT: cxoauTcs
- [4n n
4. HccnenoBaTh CXOAUMOCTD PAfa 2.5 - ————
e |_ 7 e ) i
OTteer: pacxoaurcs
- (1n+3 41
5. HccnenoBarh CXOIUMOCTb psiia 2o l—:'_,
o | Im+&)5"
OTBeT: cxX0auTCA
- [In-5 afl -
45. 1) Hccnenosatb CXOAMMOCTb Psid 2o ——— YK-1.B.1
" [Grn+2)3"
OTBeT: cxo0auTCA
2) Kakoii npusHak Bel ucrnonb3oBanu. O00CHYHTE CBOI BBIOOD.
. ] .
Otger: npumennm npusnak danambepa. [ = lim =L = S o Tk
ji—oo O
2\3<1, To psx cxoaurcs. [Ipusnak cpapHenus u npusnaxk Komm ne
MO03BOJIAAT OTBETHUTH HA BONPOC 3aJaHMS.
- [4n—5 m -
46. 1) HccnenoBarb CXOIUMOCTb Psiia 2oy ———— OIK-1.y.2
" [(m+2)"
OTtBeT: pacxoaurcs
2) Kakoii npusHak Ber ncrons3oBani. O00CHYiHTE CBOM BBIOOD.
OtBet: npuMenuM npusHak Komm. [ = */a_=4 , T.x. 4>1, TO psig
Ul | ’ °
cxoaurcs. Heo0Oxoaqumblii NpU3HAK, IPU3HAKH CPABHECHUS H
Janambepa He MO3BOJISIIOT OTBETUTH HA BONPOC 3aaHMSI.
o [1n+3 4N
47. 1) Hccnenosarb CXOAMMOCTD PSiaa 2oy ~————
(1n+4)5 VK-1.¥.3

OTBer: cxoaurTcs
2) HazoBute kakoe-mu60 mudpoBoe CpeCTBO, MPUMEHUMOE IS
pereHust gaHHOM 3aaaun. OGOCHYWUTE Balll BHIOOP.

OrBer:
K uudpoBbiM cpeacTtBamM, KOTOPble MOT'YT ObITh NMPHUMEHEHBbI [JIf
peumienuss JgaHHOW 3amaunm  otHocurcss Wolfram Mathematica-
NporpaMMHoe obecrnedyeHHe, BKJKWYawllee 00Jb1I0i  Halop




MaTeMaTU4ecKMX (PYHKUIHMH B TOM 4YHCJEe CHCTEMY KOMIbIOTEPHOI
ajareOpbl, OPUMEHTHPOBAHHYI0 HAa MOATOTOBKY WHTEPAKTUBHBIX
JOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONPOBOKIEHUEM.

48. | ITycTh JaH 3HAKOYEPELYIOIMIACS Pl 2in=y it,,. Bcau psan, OIIK-1.3.1
COCTaBJICHHBIN M3 a0COIIOTHBIX BEIUYHH |un|, CXOI[I/ITCSI, TO YTO MO>XKHO
CKasaThb 0 3HaKouepeayrouiemcs psae? Beibepure BepHbIi OTBET.
a) Psan cxomures
b) Psin pacxomurcs
C) Psn cxoautcst abCOTOTHO
OrBer: C)
49. | Ecnu aGCoMOTHBIC BETUYHHBI YWICHOB 3HAKOUEPEIYIOIIETOCS Psiaa OIIK-1.3.1
2-, U, YOBIBAIOT U OOIIMIA YIeH psAa CTPEMUTCS K HYJIIO, TO UTO
MO>KHO CKa3aTh O CXOJIUMOCTH psiia? Bbibepute BEpHBI OTBET.
a) Psaa cxoamrest
b) Psx pacxomurcs
C) Psa cxomurcst aOCOTOTHO
OrtBeT: a)
50. | Crenennsie paasl. IHTEpBaa U paguyc CXOIUMOCTH. YK-1.V.3

1. Haiitu 061aCTh CXOIUMOCTH Psijia

oa

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

n=0
Oreer: (—1;1)

2. Haiiti paanyc CXOIMMOCTH psiia

oa

Z(h:’” =1+42x +4x*+ -+ 2"x" + -

n=0
OtBer: R=0,5

3. Haiiti paanyc cXOOMMOCTH psia

Z(S:L-)" =1+45x+25x"+ -+ 5"x" +
n=0

OtBer: R=0,2

4. Haiitu pagnyc cXoauMOCTH psaja

Z( 1)%(3x)" _ 3x  (3x)° (—1)"(3x)"

n+1 2 3 n+1
1
OTBeT:R=E

5. O61acThIO CXOAMMOCTH psla



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

==

Z Cax—a)" = Cp+Ci(x —a) + Cy(x —a)® + - + Cp(x — a)" ..
n=0
SBnsiercs unrepsan (2; 4). Haitaure ero pammyc cXoauMOCTH.

OtBer: R=1
51. | CreneHHOM Al Z,—g @, % " CXOAUTCA B TOUKE Xo.UTO MOKHO YK-1.3.2
YTBEPKAATh 00 aOCOMIOTHOM CXOIUMOCTH TOTO Psijia B KAKIOU U3 OIIK-1.3.1
TOYEK X, TAKHUX, uTo|x| =< |x,|?
Ortser: Ecan crenennoii pag 2. -, a,x " cXoquTcs B TOUKe X0, TO, OH
a0COJIIOTHO CXOHMTCH B KAKIO0H TOUKe X, 1151 KOTOPOii |x| < |x,].
IJTO yTBep:KIeHHue HA3bIBAETCs TeopeMoii AbeJis.
52. VK-1.V.3
1. PasnoxuTh MHOTOWIEH f(x) = —x? —10x" —30x — 31 B pax
Teitiopa B OKpECTHOCTH TOUKA ¥ = —2
OTtBeT:

flx)=—-3—-2(x+2)—4(x+2)*— (x+2)°
2. Paznoxuts MuOrownen f(x) = —x* —2x* + 5x — 1 Bpag
Teiinopa B OKpECTHOCTH TOYKH ¥ = 1

OTBeT:
flx)=1-2(x—1)—5(x—1)*— (x—1)?

3. Pa3noxkuth MHOTOWIEH f(x) = —2x° + 14x- —25x + 12 B
psan Teitopa B OKPECTHOCTH TOUKH ¥ = 2

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

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

OTtBer:
flx)=6+5(x+1)+4(x+1)*—2(x+1)3

5. Pasnoxuts MHOTOWIeH f(x) = —2x° —7x° —x +9 Bpsn

Teliopa B OKpECTHOCTH TOUKH ¥ = —2

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

Bompocsr (3amaun) s 3ageta / mudd. 3auera npeacraBieHsl B Tadauie 16.
Tabnuua 16 — Borpocs! (3agaun) ams 3aueta / qudd. 3ayera

No /it [Tepeuens BompocoB (3amav) myist 3adeta / nudd. 3aueta

Kon
WHJUKATOpa

Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO




[lepeyenp TeM Ui KypCOBOTO IPOEKTUPOBAHUS/BBIIOMHEHUS KypCOBOH paboThI
MpeACTaBICHBI B TabmwmIe 17.
Tabmuua 17 — IlepeueHs TeM 17151 KypcOBOTO MPOSKTUPOBAHUS/BBITIOTHEHUS] KyPCOBOM PabOTHI

Ne i/t

KypCcoBOil paboThI

[IpumepHbIil IepeyeHb TeM Ui KYpCOBOTO POCKTHPOBAHMUS/BBITIOTHEHUS

Y4eOHBIM IIIAHOM HE TPEAYCMOTPEHO

Bompocer st mpoBeneHUsT TPOMEXKYTOYHOW aTTECTallMM B BHJE TECTUPOBAHUS
MpeACTaBICHBI B Tabnwmie 18.

Ta6mmumma 18 — [IpumepHsIii mepedeHb BOIPOCOB IS TECTOB

y=(3-8x)%°

3) 0,8 (3-8x)°5 (-8)

Ne
Kon
o/ [IprMepHBIii IepedeHb BOIIPOCOB ISl TECTOB VH]IUKATO
pa
I
TunoBou BapuaHT TECTOB
1 cemectp
1. | Berunciaure 1) 1 YK-1.3.2
npeaen 2) 3 YK-1.¥.3
. 3x% 4 2x — 73) 1,5
S e ) T
Ortser: 3)
2. | Toukoit 1) 6 YK-1.V.1
paspbiBa 2) 2
byHKIIHH 3 1
b T 3 4) 4
l (_:(:—3],!'31_:( OTBeT: 3)
SIBJISICTCS] TOYKA
3. | [TpousBogHas 1) 2x-4%In4 OIIK-
GyHKIUM 2) 2x-471 1.V.2
y=x"-4" 3) x-4%(2+x)
paBHa 4) x-4%(2 + xln4)
Otsert: 4)
4. | Abcuucca 1) 8 YK-1.¥.3
JKCTpEeMyMa 2) 05
byHKIIHH 3 1
v=8—-x"+x |4) -05
paBHa Otger: 2)
5. | Beruncnure 1) ———+ VK-1.V.3
WHTETpaI arero
- dx 2) Inlarctgx| +C
J (1+x2)arctglf?) ~ m.:g:x +C
1
4) I!'I:F'I:'fgj.' -
OrtBer: 1)
6. | Berunciure 1) 0,5(3-8x)5(-8) OIIK-
IIPOU3BOJHYIO 05 1.V.2
byHKIIIN 2) 0.5(3-8)7(8) VK-1.V.3




4) 0,5 (3-8x)°% (-8)

Otser: 1)
7. | Beraucaure 1) y =251 VK-1.V.3
MIPOMU3BOTHYIO 2) v=e*
BTOPOTO 3) y=5e™ !
nopsiaKa 4) 25
GyHxuuHn OtBer: 3)
y = g5¥1
8. | OOparHoii 1) v=x° OIIK-
ynkuuei o 2) v=— 1.V.2
OTHOILEHHIO K -
byHKIIUN 3) ¥ = IIF.X
v = e 4 y=e
: OTtBet: 3)
ABIISIETCSA
byHKIHS
9. | IlepBas 1) ckopocTh M3MeHEeHHsT (PYyHKIHH OIIK-
MIPOU3BOAHAS 2) wHampaieHue QyHKIUN 1.3.1
byHKIUN 3) mupwupaieHue GyHKIHHA OIIK-
II0Ka3bIBACT. 4) IpUpaleHre apryMeHTa (QyHKIUU 1.y.2
Otger: 1)
10.| Auddepennnan | 1) oTHOMICHUIO MpUpaIIeHUs QYHKIUH K MPUPAIICHHIO OIIK-
(byHKIIUN paBeH aprymeHTa 1.3.1
2) TPOU3BEICHUIO MPHUPALICHUS (PYHKIIMU HA TIPHPAICHUAC
apryMeHTa
3) mpou3BeleHNIO MPOU3BOIHOI HA MPUpPaIlEHHE
aprymeHra
4) mnpupaIIeHUIO apryMEeHTa
Ortser: 3)
11.| Beruucnure 1) 1 YK-1.V.3
YHCIIO TOYEK 2) 2
paspbiBa 3) 3
byHKIMH 4) 0
.= x* + 2| Orser: 3)
- (,‘L'—Sj;'(ﬂ';'—‘l-j:
12.| Boruncnure 1) 0 YK-1.3.1
npeaen 2) 9 OIIK-
 sin®3x 3) 3 1.V.2
lim — 4) 1
OrtBer: 2)
13.| YpaBHeHue 1) y=2x+4 OIIK-
KacaTeJIbHOM K | 2) v =4x + 3 1.V.2
rpaduxy 3) y=2x—75
yHKIHIH 4) y=3x—4
y=x"—2 Ortger: 4)
B €T0 TOUYKE C
abcruccoit
Xo= 1 uMmeeT BUI
14.| Beruucnure 1) 0 YK-1.V.3




3HaYEeHHE 2) -1
HPOU3BOIHON 3) 3
BTOPOTO 4) -4
nopsijiKa OrtBert: 4)
byHKIUA
v =sin2x + 4x
B TOUKE ¥ = —
15.| MHOXeCTBO 1) —lxsin3x —-cos3x +C OIlK-
epBOOOPa3HBIX i 1 0 1.V.2
byHKIHH 2) 3xsin3x + Jros3x +C
f(x) = —xcos(3k3) 3xsin3x — §CGSSX +C
UMCCT BUA 4) 3xsin3x + 9cos3x + C
OTtBer: 1) -
16.| Berunciure 1) VK-1.V.3
UHTErpaj
[ dx
J xlnx 2)
3)
4)
2)
OrBer: 3)
17.| Ecm 1) L’E* j“ _ VK-1.¥.3
ONPEACIEHHOMY CT
MHTETpaNy 2) 6 [FEE
Y=t A Y1 e+l
Jl Jx+ = 3) [}
PUMEHUTb 2 5de
HOJICTAHOBKY 4) 6], . 3¢
x = t° 10 OH
IPEMET BUJ OrtBert: 4)
18.| Teno mBuxercs | 1) 6 OIIK-
10 3aKOHY 2) 4 1.3.1
S(t)=5t3+1, 3) 10 OIIK-
Torna ckopocts | 4) 15 1.V.2
B MOMEHT OtBet: 4)
BpeMeHu =1
paBHa
19.| Vkaxute 1) Xu sinx YK-1.3.1
byHKINH, 2) X utg2x
KOTOpbIE 3) Xwu Ccos2x
SIBIISTIOTCSI 4) X u sin2x
SKBUBaJIEHTHBl | OTBeT: 1)

mu ripu ¥ — 0




20.| Kakoe u3 Hike | 1) oTHOLIeHHE NpUpaIieHus: GyHKIUU K TPUPAILICHUIO YK-1.3.1
NIEPEYHCIICHHBIX | apryMeHTa
IIPEIIOKECHU N 2) otHoweHNs (PYHKIIMU K TIPUPALICHUIO apTyMEHTa
orpenenseT 3) oTHOMICHUE TIpesiena QYHKIMU K apTyMEHTY
MIPOU3BOTHYIO 4) mpeeJsi OTHOLIEHHUsI IPUPaIIeHusT GYHKIHHA K
byHKIMT NPHUPAIIEHUI0 APTYMEHTA
(xorma OrtBert: 4)
npUpaneHue
aprymeHra
CTpEMUTCS K
HYII10)?

2 cemecTp

1. | INonHsbIi 1) 2x*ydx + 3x y3dy VK-1.V.3
g depeHman 2) 3x°yidx+ 2x°ydy
GyHKIUM 3) 3x ydx + 2x ydy
z = x3y? 4) 2x*y*dx + 3x7ydy
paBCH OTtBeT: 2)

2. | Ykaxute 1) =7, L_ YK-1.V.1
CXOSIIANACS o1
YUCIIOBOU Psif 2) Li= n

3) T
9 I
Otger: 2)

3. | Ykaxure 1) T2, = (x—2)" OIIK-
CTENIEHHOM psif, 2) T2 n(x— 2)" 1.V.2
VTS KOTOPOTO S -
unrepsain (0;2) 3) Zi= S x—1)"

ABJIAETCS 4) X n(x+2)"
MHTEPBAJIOM OrtBert: 3)
CXOJIMMOCTH.

4. | Vxkaxure 1) 6 YK-1.V.3
YaCTHYIO 2) 6xy
MPOU3BOIHYIO 3) 6x
no v dysknum | 4) 3Fx*

ABYX OtBert: 4)
TIEPEMEHHBIX
z = 3x%y

5. | Ecim V—-59T10 1) 2 OIIK-
Ky0 co 2) 4 1.3.1
CTOPOHOU 3) 8 OIIK-
JUTHHBI 2 4) 16 1.Y.2
eauHulebl, Toraa | Oreer: 3)

HUHTETpaT
[, dav
paBeH

6. | HeoOxomumprii 1) 7, 3 ‘f VK-1.3.1
PHU3HAK o
CXOJMMOCTH HE 2) X~

BBITIOJITHEH AJIA




sIa - sn”
pPAR 3) imias;
OtBet: 3)

7. | Paccunraiite 1) Zcos(5x+ 2y) OIIK-
YaCTHYIO 2) —2sin(5x+ 2y) 1.3.1
MIPOU3BOTHYIO 3) cos(5x+ 2y) OIIK-
9= 4) (5x + 2)cos(5x + 2y) 1.V.2
o Otger: 2)
byHKIUA
z = cos(5x + 2y

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

Ortser: 3)

9. | Haiimure 1) [4,0) YK-1.V.3
obacTh 2) (-3,0)
CXOZMMOCTH 3) (-2,0)
S|P 1O

e Otgert: 1)

10.| Haiinure 1) 5 VK-1.V.3
3HAYCHHE 2) 2
¢ynxmum aByx | 3) 10
HepPEMEHHBIX 4) 19
z=2x-y+15 B OrtBert: 3)
touke A(-2,1)

11.| Hatigute 1) 2Zcos(5x+ 2y) OIIK-
YaCTHYIO 2) —2cos(5x+ 2y) 1.3.1
MIPOU3BOJHYIO 3) cos(5x+ 2y) OIIK-

Z_E 4) (5x + 2)cos(5x + 2y) 1.V.2
KIIUU
;by=H sin(5x + 2y Orser: 1)

12.| Jlana (byHnKuI/Iﬂ 1) 1+ 3x— ;Xf VK-1.¥.3
flx) =e™, 2) 1+ 3x+9x°
TOT'/1a TIePBHIC 3) 1— 3x+ 9x>
TpH (OTJINYHbBIE 3 .

OT HYJIS) YWIeHa 4) 1+ 3x+x7
pa3ioKeHus
stoit pyakiuu | OTBet: 4)
B psag Teitopa
B OKPECTHOCTH
TO4kn ¥, = 0
UMEIOT BH/]
13.| [ToBTOpHBII 1) 0 YK-1.3.2




UHTErpal 2) 1 YK-1.V.3
3) 05
vlnf dx VI"; dy vI"__ﬁl dq=4) -1
paseH Otger: 2)
14.| HeoOxomuMBbIi 1) ¥= g OIIK-
IpH3HAK " -t “31‘? 1.3.1
CXOJUMOCTHU HE 2) Li=y N OIIK-
BBIIOJIHEH IS 3) I=,- 5 1.V.2
psina 3
4) Zomiz;
OtBer: 1)
15.| Eciiu V- 53T10 1) 27 OIIK-
Ky0 co 2) 9 1.3.1
CTOPOHOI 3) 81 OIIK-
JUTAHBI 3 4) 16 1.V3
eauHuIel, Toraa | Oreer: 1)
UHTErpal
11, av
paBeH
16.| Boruncnure 1) 0,2 YK-1.3.2
IIOBTOPHBII 2) 0,3
UHTErpat 3) 0,25
[Fde [[Sdy |4 05
’ Ortsert: 3) 0,25
17.| Haiigure 1) [0, 4) YK-1.V.3
obacTh 2) (0,3)
CXOJIUMOCTH 3) (0,2)
S |9 0D
e Otger: 1)
18.| Borunciure 1)45 YK-1.3.1
UHTETpal 2) 0,75 OIIK-
ot 134 1.V.2
Jc dx Jl xydy | 4)2
Otser: 2)
19.| YacrHas 1)6 OIIK-
MIPOU3BOTHAS 2) bxy 1.3.1
no x ¢pyuknun | 3) 6X OIIK-
JIBYX 4) 6x + 3x° 1.V.2
TEePEMEHHBIX OrtBer: 2)
z=3x°y
20.| 3nauenue 1) 15 VK-1.V.3
bynkuu aByx | 2) 20
HePEMEHHBIX 3) -15
7=3x-2y+16 B 4) -20
touke A(1,2) OTtBeT: 1)
paBHO
21. VYxkaxure Tin audQepeHnnaibHoro ypaBHeHUsS YK-1.3.1

Cx+1)y'+y=x:
OTBETHI:




1) VYpaBHeHuUe ¢ pa3IesIONIMUCS TIePEMEHHBIMU
2) JluHeiiHOe ypaBHEHHE

3) Vpasuenwue bepuyim

4) YpaBHeHHE B MOJHBIX AU depeHnnanax

Otger: 2)
22. VYxkaxure ob1ee pemenue 1udpepeHnaaTbHOro OIIK-
ypaBuenns (2x + 1)dy + y*dx = 0: 1.V.2

1) y=2n[2x+ 1]+ C

2) ¥y =Inl|2x +C|
2

8 ¥y= In|Zx+1|+C
4) y = 3Inl|x]|
OtBet: 3)
23. VYkaxuTte 4acTHOE pemeHue nuddepeHInaaTbHOro OIIK-
YpaBHEHUSA 1.3.1
v’ + 2y = 4, y/0BIETBOPAIOIIEE HAYAIBHOMY YCJIOBHIO OIIK-
y(0) =5 1.Y.3
1) y=4e ¥ +5
2) v=4—x

3) y=3e 2 +2
4) y=2e“"¥ 42

Ortser: 3)
24, Cpenu nepeurcieHHbIX TuddepeHInaTbHbIX YpaBHEHUI OIIK-
YKQKNATE YPABHEHUE C Pa3ACIAIOIIMMUCS IEPEMEHHBIMU: 1.3.1
1) (x*+v% + 2x)dx + 2xydy = 0 VK-1.3.1

2) (x*+y*)dx +2xydy =0
3) (xy*+x)dx+(x*y—y)dy=0
4) (x*+y)dx —xdy=0

Otser: 3)

Cucrema OLICHHBAHUA TECTOBBIX 3aI[aHI/II\/JII

1 tun) 3anaHue KOMOMHMPOBAHHOTO THMA C BHIOOPOM OJHOTO BEPHOTO OTBETA M3 YEThIPEX
MPEIOKEHHBIX U 00OCHOBaHUEM BbIOOpa CUMTAETCS BEPHBIM, €CIIM MPABUIBLHO yKa3aHa Iudpa
U TIpUBEJEHbl KOHKPETHbIE apryMeHThl, HCHOJb3yeMble Ipu BbIOOpe oTBeTa. IlonHoe
COBITaACHUEC C BEPHBIM OTBETOM OLICHHUBACTCA 1 6aJ'IJ'IOM, HeBepHBIfI OTBCT HUJIU €0 OTCYTCTBHUEC —
0 6amnos.

2 tun) 3agaHue KOMOMHMPOBAHHOIO THMAa C BHIOOPOM HECKOJBKHX BapUaHTOB OTBETa W3
IPEUIOKEHHBIX U Pa3BEPHYTHIM O0OOCHOBaHMEM BBIOOpA CUMTAETCS BEPHBIM, €CIM MPAaBUIBHO
yKa3zaHbl HUGPHl U MPUBEACHBI KOHKPETHBIE apTyMEHThI, HCIOJIb3yeMble NPH BHIOOPE OTBETOB.
[TonHOE coBmageHne ¢ BEPHBIM OTBETOM OIlEHHMBaeTCs 1 GaioM, eciau AONYIIeHbl OIIMOKH MU
OTBET OTCYTCTBYeT — 0 OasuioB.

3 tumn) 3amaHue 3aKpHITOTO THUIA HA YCTAHOBJIEHHWE COOTBETCTBUS CUMTAETCS BEPHBIM, €CIIU
YCTAHOBJICHBI BCE COOTBETCTBHS (MTO3UIMHM W3 OJHOTO CTOJIOIIA BEPHO COIOCTaBJICHBI C



HO3UIMSIMU ApYyroro crojbua). [lonHoe coBnaseHne ¢ BEpHBIM OTBETOM OIIEHUBAeTCs 1 Oaiom,
HEBEPHBIN OTBET WK ero oTcyTcTBHE — () 6amioB

4 tum) 3amaHue 3aKPHITOTO THUIIA HA YCTAHOBJICGHUE MOCIICAOBATEIBHOCTH CUUTACTCS BEPHBIM,
€CIIM TIPaBMJIBHO yKazaHa BCsS IocienoBaTenbHOCTh nu¢p. [lonaHoe coBmageHue ¢ BEpHBIM
OTBETOM OIIeHUBAeTCsI | GayuioM, €Ciiv JIOMYILEHBI OIIUOKH M OTBET OTCYTCTBYeT — () GaylioB.

5 tun) 3amaHue OTKPHITOTO THUIIA C Pa3BEPHYTHIM OTBETOM CUMTAETCS BEPHBIM, €CIH OTBET
COBIAJACT C OTAJOHHBIM [0 COJCPKAHHIO W TMOJHOTE. [IpaBHIIBHBIA OTBET 3a 3aJaHUC
OlLlcHUBaeTcs B 3 Oauia, eciii JOIMyIeHa O/1Ha OUIMOKA \ HETOYHOCTD \ OTBET NPABUIIBHBIM, HO HE
HOJHBIN - 1 6as, ecnu gomyieHo Oosiee 1 ommOKK \ OTBET HENPAaBUIIbHBIN \ OTBET OTCYTCTBYET
— 0 6asoB.

[lepeyeHbp TeM KOHTPOJIBHBIX PabOT MO AMCHUMUIUIMHE OOYYAIOUIMXCS 3a04HON (HOpPMBI
00yd4eHus1, mpeacTaBlIeHbI B Ta0ymie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX pabOT

Ne /i ITepeueHb KOHTPOIBHBIX PabOT

He npenycmotpeno

10.4. Meroauueckue  Marepuaibl,  ONpPEACIAIOIIME  HPOLEIypbl  OLIEHUBAHMS
WH/IMKATOPOB, XapaKTEPU3YIOMIUX dSTanbl (HOPMUPOBAHMS KOMIIETCHIIMH, COAEp)KaTcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTUpyOIIMX NOPAAOK M MPOLERYPY
IIPOBEJEHUS TEKYLIEr0 KOHTPOJIS YCIIEBAEMOCTH U IIPOMEKYTOUHOM aTTecTali 00y4aroIuXcs
I'VAIL

11. Meroauyeckue ykazaHus JJisi 00y4YaroIIUXCsl IO OCBOCHUIO JUCIIUTUIMHBI

11.1. MeTtoauueckre yka3zaHus [ OOYYAIOIIMXCS 10 OCBOCHHMIO JIEKIIMOHHOTO
Marepuania.

OCHOBHOE Ha3HAuYeHHWE JICKIIMOHHOTO MaTepuaja — JOTHYECKH CTPOMHOE, CHCTEMHOE,
rIyOOKOE€ W SICHOE€ M3JIOKEHHE ydeOHOro marepuana. HasHaueHue COBpeMEHHOM JIEKIIUU B
pamMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 1O TeMEe, a B OCBOCHUU
byHIaMEHTAIBHBIX MPOOJIEM JAUCIUIUIMHBI, METOJO0B HAyYHOTO TIIO3HAHUS, HOBEUIINX
JTOCTHKEHUI HaydyHOUW MBICTH. B yueOHOM mpoliecce JIEKIHs BBIOTHSAET METOI0JIOTHYECKYIO,
OpTaHU3AIMOHHYI0 ¥ MHGOPMAIMOHHYI0 (YHKIMU. JIeKIHs packpbiBaeT MOHATUMHBINA armapar
KOHKpPETHOU o0jacTu 3HaHUA, €€ MpoOIEeMBbl, JaeT IEeNbHOE MPEJCTaBICHHUE O TUCIUILINHE,
MOKAa3bIBACT B3aUMOCBSI3b C APYTUMU JUCITUTUTMHAMM.

[TnaHupyeMble pe3yJIbTaThl IPH OCBOCHUU 00YYAIOIIMMHUCS JICKIIMOHHOTO MaTepraia;

— TIOJy4EeHHE COBPEMEHHBIX, II€JIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUW, YPOBEHBb
KOTOPBIX OINPEEISIETCS LEIEBOM YCTAHOBKOM K Ka)K/10M KOHKPETHOU TEME;

— TIONMy4YeHHE OMBITa TBOPUYECKOM pabOThI COBMECTHO C MPEIOIaBaTeleM;

— pa3BuTHEe TpodecCHOHANBbHO-ENOBBIX  KauecTB, JIOOBM K  TpeaMeTy U
CaMOCTOSTEJIbHOTO TBOPUYECKOTO MBIIIJIEHUSI.

— TIOSIBJIEHHWE HEOOXOAMMOTro HHTEpeca, HEOOXOAMMOTO JIJIsi CAMOCTOSITEIbHON PabOTHI;

— TMOJYy4YeHUE 3HAHUM O COBPEMEHHOM YPOBHE pa3BUTHS HAYKM M TEXHUKH U O
MPOTHO3€ UX Pa3BUTHS HA ONMKAMIIINE TOIbL;

— Hay4HThCS METOJMYECKH 0OpabaThiBaTh Marepuai (BBIACTATH TJIaBHBIE MBICIH U
MOJIOKEHHUS, TPUXOJAUTh K KOHKPETHBIM BBIBOJAM, TIIOBTOPSATh HMX B  Pa3IMYHBIX
bopmynupoBKax);

—  TIOJy4eHHE TOYHOTO MOHUMAHHUS BCEX HEOOXOAMMBIX TEPMUHOB M TIOHSTHIA.

JlekuMOHHBI MaTepuan MOXKET CONPOBOXKAATbCA JIEMOHCTpalMed CIaifoB U
UCIIONIb30BAaHUEM pa3aTOYHOTO MaTepuajga TMpH MPOBEISHUU KOPOTKHX JUCKYCCUH 00
O0COOEHHOCTSIX MPUMEHEHHS OT/IETBHBIX TEMATHK 110 JUCITUTIIIHE.




CrpyKTypa npeiocTaBieHusl JEKIHOHHOIO MaTepuaia:
— Omnpenenenns MaTeMaTHYECKUX TEPMUHOB.

DOopMyIMPOBKA TEOPEMBI.

JloKka3aTesbCTBO TEOPEMBIL.

Nnnroctpupyroue npumMepsl.

11.2. Meroauueckue yka3aHus sl OOy4aroIUMXcs MO0 HMPOXOXKICHUIO MPAaKTHYECKUX
3aHATHI

IIpakTHyeckoe 3aHATHE SBISAETCA OAHOM U3 OCHOBHBIX (DOpPM OpraHM3aluu y4eOHOTro
npoliecca, 3aKII0YaonIascs B BBITOJTHEHUN 00YyYaIOIMMUCS M0JT PYKOBOJCTBOM IPEIOIaBaTels
KOMILIEKCa YYEOHbIX 3aJaHUH C LENbI0 YCBOEHHMsS HAyYHO-TEOPETUYECKUX OCHOB Yy4eOHOMH
JUCHUTUTMHBL, TPUOOPETEHHsI YMEHUN M HaBBIKOB, OIBITA TBOPYECKON AEATEIBHOCTH.

[esbo MPaKTUYECKOT0 3aHATUSA Ul 00yYaroIerocs sBJsSeTCs NPUBUTHE 00yUYaroIUMCs
YMEHUI U HAaBBIKOB IIPAKTUYECKOU EATEIbHOCTH 110 U3y4aeMOM NUCLUIUIMHE.

[Inanupyemble pe3yabTaThl 1P OCBOEHUH 00yUYaIOIIMMCS IPAKTUYECKUX 3aHATUI:

— 3aKpeIuvieHue, YriayOJieHHe, pacIIUpeHHe M JeTalu3alis 3HAHWHA IpH pEeIIeHUH
KOHKPETHBIX 33714,

— pa3BUTHE I[I03HABATEJIbHBIX CHOCOOHOCTEH, CaMOCTOATENBHOCTH  MBIIUICHUS,
TBOPUYECKOM aKTUBHOCTH;

— OBJIQJICHHME HOBBIMM METOJaMH M METOJUKaMU H3Y4YEHHUsS KOHKPETHOH y4ueOHOM
JUCLUIINHBL,

— BBIpA0OOTKAa CIOCOOHOCTH JIOTMUECKOTO OCMBICIEHMSI IOJYyYEHHBIX 3HAHUW IS
BBITIOJTHEHMS 3aJJaHHNI;

— CBS3aHHBIE C MOJIyY€HHEM HOBOM MH(OpMAIMM IMYTEM CaMOCTOSTEIbHO BhIOpAaHHBIX
o0ecreyeHne palMoHalIbHOTO COUeTaHUs KOJIJIEKTUBHON U MHIMBUAYaAIbHON (hOpM 00ydeHusl.

@yHKINY TPAKTUYECKUX 3aHATUM:

— TIO3HaBaTeJIbHAs;

— pa3BUBaroLlas;

—  BOCIIMTATENIbHAs.

ITo xapakTepy BBINOJIHAEMBIX OOYHYAIOIIMMCS 33JaHUN IO TNPAKTHUECKUM 3aHATUSAM
HOPa3AeIAIOTCA Ha:

— O3HAKOMWTEIIbHBIE, IIPOBOAMMBIE C ILEIbI0 3aKPEIUIEHUs MW KOHKPETU3alUU
U3Y4YEHHOT0 TEOPETUYECKOr0 MaTepuana;

— aHAJUTUYECKHE, CTaBSIINE CBOEH IIeJIbI0 MOJyYeHHuEe HOBOM MH(pOpMAIlUU Ha OCHOBE
(opManTu30BaHHbBIX METO/I0B;

— TBOPYECKHE, MOJIXO/I0B K PEHICHUIO 3a1a4.

@OpMBI OpraHu3alMK MPAKTUYECKUX 3aHATUN:

- B UHTepakTUBHOH Qopme (pelieHHe CUTYallMOHHBIX 3ajad, 3aHATUS 110
MOJIEJTMPOBAHUIO PEATIbHBIX YCIOBUM, TPYIIIOBBIE TUCKYCCHH);

- B HE MHTEPAKTUBHOH (opme (BBINOJIHEHHE YIPaXHEHUH, pElIeHHe THUIOBBIX 3ajad,
pelIeHre CUTYallMOHHBIX 3a/1a4 U JIPYyroe).

TpeboBanust K IPOBEIEHNIO IPAKTUYECKUX 3aHITHI

[IpakThueckue 3aHATHS HAYMHAIOTCS C 3alUCH B OKypHal  MpernojaBaTens
MPUCYTCTBYIOIINX CTYCHTOB. 3aTEM OOBSBIISICTCS TeMa MPAKTHICCKUX 3aHATHM.

[IpenonaBaTens uyuTaeT YCIOBHE 3aJaud U MPEIIAraeT CTYJIEHTaM CaMOCTOSATEIbHO
pPEIINTh 3a/lavy, UCITOIB3Ysl 3HAHUS, MOJYYCHHBIE CTYIAECHTOM Ha jekiuuu. CTyIeHT, KOTOpPHIH
MEpPBbIM eI 3a/auy, BbI3bIBAE€TCA K JOCKe. B cilydae eciM CTyOeHT NpaBUIbHO PEIINI
3a/auy, OH mosrydaeT 5 6ayutoB. Ecnm cTyaeHT pemaer 3aady ¢ MOMOMIBIO MPENoaaBaTesi, TO
nonydaeT 4 Oamnma. 3aTeM, B KOHIIE CEMECTpa, OIEHKH CTYACHTOB (BKJIOYas OIEHKY




MOCEIIaeMOCTH) TepeBOIATCS B OOHychl (kadectBo) or O mo 5 OammoB. Dtu OOHYCHI
TOOABIISIFOTCS K 00IIeH cymMMe 0asioB B paMKaxX MOIYJIbHO-PEUTHHTOBON CUCTEMBI.

CryneHTaM BBIJAeTCS JOMAIlHEE 3a/JlaHWe B BHJE 3a7ad, KOTOPbIE OHHU CHIAIOT B
YCTaHOBJICHHBIE CPOKH.

11.3. Meroauueckue ykazaHus JUIsi OOYYaIONIMXCS MO MPOXO0XKICHHIO CAMOCTOSITEIHHOMN
paboThI

B Xoze BBITIOJIHEHUSI CaMOCTOSITEIbHON PabOThI, 0OYYAIOUIHIICS BBIOIHICT pabOTy IO
3aJ]aHUI0 U TP METOJUYECKOM PYKOBOJICTBE IpEMoaBaTeis, HoO 0e3 ero HernocpeJCTBEHHOTO
YUYaCTHSI.

s oOydarommxcsi 1Mo 3a04HOM (opMe OOy4eHHs, CaMOCTOsTENbHAsE padoTa MOXKET
BKJTIOYATh B CE0s1 KOHTPOJIBHYIO padoTy.

B mporiecce BBIMOTHEHHSI CaMOCTOSITENILHON paboThl, Yy oOydaromierocst (GhopMuUpyercs
nenecoo0pa3Hoe IIaHUPOBaHUEe pabouero BpEMEeHH, KOTOPOE TO3BOJISIET MM Pa3BUBATh YMEHUS
N HABBIKM B YCBOCHHMU W CHCTCMATHU3ALIUA HpI/IOGpeTaeMBIX 3HaHI/If/'I, O6CCHC‘-II/IBaeT BBICOKHH
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOYUYEHHs, IOMOTAeT IIOJIyYUTh HABBIKH ITOBBIIICHHUS
poeCCHOHAIBHOTO YPOBHSI.

MertoauyeckiMH ~ MaTepuallaMH,  HaNpaBJSIONIMMUH  CAMOCTOSITENIbHYIHO — palboTy
00ydJarouuxcs BISIOTCS:

—  y4eOHO-METOJINYECKUN MaTepHall 1o TUCIHILIHHE;

11.4. Metoauueckre yKazaHusl JUIsl OOYyYaroIMXCS IO MPOXOXKICHUIO TEKYLIETro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTPOJIb YCIEBAEMOCTH IIPELYCMaTpPUBACT KOHTPOJb KAadecTBAa 3HAHUMI
00yyYaroIuxcsi, OCyLIECTBISEMOI0 B TEYEHUE CeMecTpa C LIeJbI0 OLCHMBAHUS XO0Jla OCBOEHUS
JUCLUIUINHBI.

B Tteuenue cemectpa B cucreme aucraHimoHHoro ooOyuenus ['YAII B dopme
TECTUPOBAHUS TPOBOJATCS JIBE IPOBEPOYHBIE pabOTHl MO PEHICHUI0 3aJa4 H  OAHH
TEOPETUYECKUH Oompoc (IepeueHb BOIPOCOB Ul TECTOB pa3MelleH B «baHke BOIpPOCOB» B
cucteMe AucTaHUMOHHOro oOyueHuss ['YAII), Ha nDpakTHUECKUX 3aHIATUSIX [POBOJATCS
IPOBEPOUHbIE pabOTHI MO pazjiesiaM Kypca B MHUCbMEHHOU (opMe, pacCUMTaHHbIE KaK Ha ILejoe
3aHATHE, TaK U HA €0 4acTh.

Pe3ynpTaThl TEKyIIEro KOHTPOJS YCIIEBAa€MOCTH OyIyT YUUTBIBATBHCS MPH MPOBEACHUU
IIPOMEXKYTOUHOM arTecTaluu (Ipy UCIOJB30BaHUU OaJIbHO-PEUTHHIOBOI CHUCTEMBI OLIEHUBAHUS,
KaX/blii BHJ KOHTPOJS OLEHMBAaeTCs B Oalax, W3 KOTOPbIX (OPMHUPYETCS MTOTOBBIN
pe3ymabTar).

11.5. Metoauueckue ykazaHus A OOy4aroluXcsl MO MPOXOXKIACHUIO MPOMEKYTOUYHOMN
aTTECTALlNH.

[Ipomexyrounas  artectanus  oOydarolIuXcsl — MpeAycMaTpuUBaeT  OLIEHHWBAaHUE
IPOMEKYTOUHBIX U OKOHYATENbHBIX PE3yabTaTOB O0YyUEHHs MO JUCHUIUIMHE. DK3aMeH — Gopma
OLICHKHU 3HAHUM, MOJTYYEHHBIX 00YYalOIIMMCS B MPOIECCe U3YUYEHHS BCEH NUCLUIUIMHBI WIH €€
YacTH, HABBIKOB CaMOCTOSTENbHOW paboThl, CHOCOOHOCTH NPUMEHSTh HX [UId PpeIIeHUs
MPAKTUYECKHX 33/a4. DK3aMeH, KaK MPaBUJIO, IPOBOJUTCS B MEPHO]I SK3aMEHAIIMIOHHON cecCru
M 3aBEpIIAETCS ATTECTALMOHHOM OLIEHKOM «OTJIMYHO», «XOPOIIO», «YyIOBIETBOPUTEIBHO,
«HEYJIOBJIETBOPUTEIBHO.



Jluct BHECeHUs! U3MEHEHUH B pabouyio MporpaMmy JAUCHUIUINHBI

Jlara BHECEeHHS
H3MEHEHUI U
JIOTIOJTHCHUH.

TToamuce
BHECIIIETO
H3MEHECHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

Hata u Ne

MPOTOKOIA
3acemaHus
Kadeapbl

Ionnuce
3aB.

kadenpoi




