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AHHOTaUs

Hucuunnuna «Marematuka. MaremaTHUecKHil aHaln3)» BXOAUT B 00pa30BaTEIbHYIO
poTrpaMMy BBICIIET0 00pa3oBaHusl — MPOrpaMMy OakajiaBpHaTa 10 HaIpaBICHUIO MOATOTOBKH/
crenpanbHocTH 10.03.01 «MHBOpMarmonHas 0€301acHOCThY HaIPaBIEHHOCTH «be30macHoCTh
KOMIBIOTEPHBIX cucTeM». JluciumimHa peanu3yercs kadempoii «Nely.

JucuuniuHa HalleaeHa Ha (GOpMHUPOBAHKE Y BBITYCKHUKA CIEIYIOIINX KOMIIETEHIIUH:

YK-1 «CriocobeH ocymecTBIsATh MOUCK, KPUTHUECKUH aHAINU3 U CHHTE3 WH(pOpMAINY,
MPUMEHSTh CUCTEMHBIN TOJIXO] ISl PELICHHSI TIOCTABJIEHHBIX 33

YK-2 «CrnocobeH ompenensaTh Kpyr 3ajlad B paMKax TOCTaBJICHHOW IeM U BBIOMPATH
ONTHUMAJIBHBIE CIIOCOOBI MX PEIIEeHUs, UCXO U3 JEHCTBYIOIIMX MPABOBBIX HOPM, UMEIOIIUXCS
PECYPCOB U OTPAHUYECHUI

OIIK-3 «CrocobeH mpUMEHSITh COOTBETCTBYIONINN (PU3UKO-MAaTEeMAaTHUYECKUH arapar,
METO/Ibl aHaJli3a U MOJEIUPOBAHUSA, TEOPETUYECKOTO U 3KCIEPUMEHTAIBHOIO HCCIIEN0BAaHUS
IIPU pelIeHrur TPOo(hecCHOHATBHBIX 3a7au»

CopepxaHue  TUCHUIUIMHBI ~ OXBaThIBAa€T  KPYyr  BOMPOCOB,  CBS3aHHBIX  C
mubdepeHIIMaTbHBIM 1 MHTETPAIbHBIM HCUYHMCICHUEM, TEOpHEW MpeAesioB U PSIAOB U HX
MPUMEHEHHUEM.

[IpenogaBanne AMCHUIUIMHBI MPEAyCMATpUBAET Cienyromue (QopMbl OpraHu3aluu
y4eOHOTO Tpolecca: JeKyuu, NpaKmuyeckue 3auAmus, CamMoCmosmenvhas paboma
obyuaroue2ocs.

[IporpammMoit AMCHUIUIMHBI TPEAYCMOTPEHBI CIEAYIOIIME BHUIBI KOHTPOJS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHAS aTTeCTaIHs B (popMe dK3aMeHa.

OO0miasi TpyA0EMKOCTh OCBOEHHS JUCUHUIUIMHBI COCTaBISET 7 3a4eTHBIX enuHul, 252
yaca.

S3bIK 00yUYeHUs IO TUCIHUILTUHE KPYCCKHM »



1. TIlepedeHb MIAHUPYEMBIX PE3YIbTATOB OOYUCHHS 11O JUCIUILTHHE
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 (POPMYITUPOBATEH U PEIIATh
npodeccoHabHBIC 33Jaud C HCIOJb30BaHUEM ammaparta 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 pesynbrate m3ydeHUs AUCHUILIMHBI OOYUYAIOUIUICS MOJDKEH O0JanaTh CIEAYIOUTUMU
KOMIETCHIMSIMHU WM UX YacTAMU. KOMIEeTeHIInU 1 UHIUKATOPHI UX JOCTUKEHHS IPUBEICHBI B

tabnuue 1.
Tabnuna 1 — [lepeuenb KOMIETEHIMIA Y UHAUKATOPOB UX JTOCTHKEHUS
Konu
Kareropus (rpymnmna) Kon u HanMeHoBaHMe HHIMKATOpA
HAaUMEHOBaHUE
KOMITETCHIIUH JTOCTH>KEHHS] KOMIIETEHITUN
KOMITCTCHIINH
VK-1 Cnocoben VK-1.3.2 3HaTh METOIUKU CUCTEMHOI'O
OCYIIECTBIISITh MOAXO0/a JIJIsl PEIICHUsI TOCTABJICHHBIX 3aa4
nouck, kpurndeckuil | YK-1.Y.2 ymers ocymecTBisaTh
aHaJu3 U CUHTE3 KPUTUYECKHUM aHAIIU3 U CUHTE3
Y HUBCPCATbHBIC uH(popMaluu uH(pOpMaLIU, TOTYYECHHON U3 Pa3HBIX
KOMIICTCHITUH PMALIHH, PMAtlH, i p
MPUMEHSATD HMCTOYHHUKOB, JJIS PEIICHUS TOCTaBICHHBIX
CUCTEMHBIN MOAX0J | 33434
JUISL pELICHUS VK-1.B.2 BnageTh HaBbIKaMH CUCTEMHOTO
MOCTAaBJIEHHBIX 33J1a4 | MOJAX0Ja AJI1 PEHIeHUs] TOCTABJICHHBIX 3a]1a4
VK-2.3.1 3HaTh BUJIBI pECYPCOB U
OTpaHUYEHUS ISl pELIEHUS TOCTaBICHHBIX
VYK-2 Cnocoben p p
OTIPENIETISATh K Janat
P pyT VYK-2.V.1 ymeTs NpoBOIUTE aHAJIN3
3aJ1a4 B paMKax .
. MOCTaBJICHHOM 11eN U (hOPMYTUPOBATH
MOCTaBJICHHOM 11e/IN
3aJ1a4M, KOTOpPbIE HEOOXOIUMO PEIIUTD IS
U BBIOMpAThH
€€ JIOCTHIKEHUS
ONTUMAaJIbHBIC
YHuBepcanbHbIe VYK-2.V.3 ymeTs BbABUTATh
CHOCOOBI X . .
KOMITETCHIIH aMbTEPHATUBHBIC BAPUAHTHI ICUCTBUH C

peuIeHus, UCXO01s U3
JIEHCTBYIOINX
IIPaBOBBIX HOPM,
MMEOIINXCA
pecypcoB 1
OrpaHUYEHUN

LeJIbI0 BEIOOpA ONTHUMAJIBHBIX CLIOCOOOB
penieHus 3a/1a4d, B TOM YUCJE C IIOMOIIbIO
U(POBBIX CPENICTB

VYK-2.B.2 B1aseTp HaBbIKaMu BBIOOpA
ONTUMAJILHOTO CIIOoco0a pereHus 3a1au ¢
YYETOM UMEIOIIUXCA YCIOBUM, PECYPCOB U
OTpaHUYECHUN

Ob6menpodeccnoHanbHbIe
KOMIICTCHIINHU

OIIK-3 CnocobeH
HCIIOJIB30BaTh
HEO0OXOINMBIE
MaTeMaTU4YeCKue
METOABI OJIA
pelIeHus 3a1aq
po¢eCCHOHATBHON
JCATCIIBHOCTHU

OIIK-3.3.1 3HaeT OCHOBHEIC OHSITHS
TEOPHUH MPEJIETIOB U HENPEPHIBHOCTH
(GYHKIMA OJTHOW ¥ HECKOJIBKUX
JIEACTBUTEINIbHBIX IEPEMEHHBIX

OIIK-3.3.2 3HaeT OCHOBHBIE METOBI
nuddepeHIaTbHOTO HCUYUCIIeHUS (PyHKINN
OJHOM M HECKOJILKUX NEUCTBUTEIbHBIX
MePEMEHHBIX

OIIK-3.3.3 3HaeT OCHOBHBIE METOIEI




WHTETPAIBHOTO HCYUCTICHUS ()YHKIIHIA
OJIHOM M HECKOJIBKUX JIEHCTBUTEILHBIX
MIEPEMEHHBIX

OIIK-3.VY.1 ymeer uccienoBarb
(GYHKIIMOHATIBLHBIE 3aBUCUMOCTH,
BO3HUKAOIINE TIPH PEIICHUN CTaHIAPTHBIX
NPUKJIAIHBIX 37129

OIIK-3.VY.2 ymeeT ucnoyib30BaTh TUIIOBbIE
MOJIEJIA ¥ METOJIbl MATEMATHYECKOTO
aHaJIM3a NP PEIICHUN CTaHIaPTHBIX
MPUKJIAIHBIX 337129

OIIK-3.B.1 BnaseeT HaBbIKAMU TUITOBBIX
pacyeToB C UCIOJIb30BAHUEM OCHOBHBIX
dbopmyn audhepeHInaTHEHOTO U
UHTETPaIbHOTO HCYHCIICHUS

OIIK-3.B.2 BiaseeT HaBbIKaMU
UCIIOJIB30BaHUS CIIPABOYHBIX MATEPUAIIOB
110 MAaTEMaTUICCKOMY aHATTU3Y

2. Mecro nucuuruinHbl B cTpykType OI1
JucnunnuHa He Oa3upyeTcss Ha 3HAHUSAX, paHee MPHOOPETEHHBIX CTYACHTAMU MPH
W3YYCHUHU B BBICIIICH IIKOJIE KAKUX -JIM00 JUCIIUILINH.
3HaHUs, MOJYYECHHbIE IPU M3YYEHUH Marepuana JaHHOM AMCIUIUIMHBI, UMEIT Kak
CaMOCTOATEJIbHOE 3HAYCHHUE, TAK M UCIIOJIB3YIOTCS ITPU U3YUYECHUU APYTUX AUCUUILIAH:
Marematuka. Teopust BEpoSITHOCTEW U MaTEMAaTUYECKAsl CTATUCTHKA

3. O0beM U TPYA0EeMKOCTh AUCHUIUINHBI
Jlanable 00 o0meM oO0beMe MUCHUIUIMHBI, TPYIOEMKOCTH OTAENIbHBIX BHJIOB Yy4e€OHOM
paboThI 1O TUCHUILIMHE (M paclpesieleHue 3TOH TPYA0EMKOCTH 110 CEMECTpaM) MpeJICTaB/ICHbI B
Tabuie 2.

Tabnuua 2 — O6beM U TPYL0EMKOCTh TUCIUIIIIMHbI

Bi yuc6Hoi paoTs! Beero TpynoeMKOCTb 10 ceMecTpam
Nol No2
1 2 3 4

Oowasn mpyooemKochib oucyunuHbl, 2/ 259 4/ 144 3/ 108
3E/ (uac)
U3 hux uacos npakmuueckoii H0020Mo6KuU
Ayoumopnule 3anamus, BCEro vac. 136 68 68
B TOM YHCIIE:

nexiuu (JI), (dac) 68 34 34

npakTuueckue/ceMunapckue 3ansatus (113), 34

68 34

(gac)

nabopaTtopHubie padoTs (JIP), (uac)

KypcoBo# npoekTt (pabota) (KII, KP), (qac)

9K3aMeH, (Jac) 90 54 36
CamocmosamenvHnas paboma, Bcero (Jac) 26 22 4
Buo npomesxcymounoit ammecmayuu’ 3auer, JK3.

9K3.,

mudd. 3auger, sx3amen (3auer, udd. 3auq, OK3.
k3. %) OK3.

*%
Ilpumeuanue: kaHIUAATCKHI SK3aMEH




4. CopepxaHue JUCIUTUTUHBI
4.1. Pacnpezaenenue TpyI0€MKOCTH JTUCIUTLIMHEI 110 pa3ieiaM | BUAAM 3aHATHMH.
Paznensl, TeMBI JUCHUTIIMHBI U KX TPYAOEMKOCTH MPUBEICHBI B TaOIUIE 3.

Ta6imma 3 — Pa3nensl, TeMbI TUCIUIUIMHBI, KX TPYI0EMKOCTh

Paznensl, TEMBI TUCITUTLTAHBI Jlexmm | 113 (C3)| - JIP KII CPC
’ (qac) (dac) (qac) (gac) | (4ac)
Cemectp 1
Paznen 1. Teopus npenenoB 6 8 8
Paznen 2. IuddhepeHnnanbHOe HCUUCIICHUE 12 12 7
Paznen 3. HterpanbHOe HCUUCTICHUE 16 12 7
Hroro B cemecTpe 34 34 22
Cemectp 2

Paznen 4. CDyHKuI/H/I HECKOJIbKMX NEePEMEHHBIX 10 8 8
Paznmen 5. luddepenunanpable ypaBHEHUS 8 12 7
Pazgen 6. Psapt 16 14 7
Hroro B cemectpe: 34 34 22
Hrtoro 68 68 0 0 44

IIpakThueckass IOATOTOBKA 3aKIIOYAETCAd B  HENOCPEICTBEHHOM  BBIIIOJIHEHUU
Oo0y4JaromMMUCS ~ OMNpPENEeNeHHBIX  TPYIOBBIX  (YHKIMH,  CBSA3aHHBIX C  Oya;ymiei
npodeCcCHOHATIBHOMN 1€ TETbHOCTBIO.

4.2. CopnepxaHue pa3/ieJIoB U TEM JIGKIIMOHHBIX 3aHSATHH.
Coneprxanue pa3iesIoB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B TaOIuIE 4.

Tab6nuia 4 — ConepxaHue pa3esioB U TEM JEKIIMOHHOTO UK
Howmep paznena HazBanue u conepskanue pas3/iejoB U TEM JIEKIIMOHHBIX 3aHATHI

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

TeopeMsl o npeaenax. (2 yaca)

Tema 1.3. Ilpenen dbynkuuu B Touke. HempepwiBHOCTH. 3amedaresibHbBIC
npezensl (2 gaca)

Tema 2.1. Onpenenenue npou3BoaHol. Ee reomeTprdeckuii u
MeXaHHYeCKUl cMbIci. Tabnuiia mpou3BOIHBIX, YacTh 1. (2 yaca)

Tema 2.2. IlpaBuna quddepenunpoBanus. [IponsBoaHas cnoxxHON
¢byHKIMH, TPpOoU3BOAHAsA 00paTHON (yHKIMHU. Tabnuia npou3BOAHBIX,
qacTh 2 (2 yaca).

Tewma 2.3. IIpousBoaHbI€ BRICHINX MOPSAKOB. TeopeMbl 0
muddepernrpyeMbix GyHkuugx. (2 yaca)
Tewma 2.4. Tlpasuno Jlonuransa. @opmymna Teiinopa. (2 vaca)

Tema 2.5. luddepennman pynkuuu nepsoro nopsaka. Juddepenimanst
BBICIIIUX MOPSAKOB. (2 yaca)
Tewma 2.6. MccnenoBanue GyHKIMI C TOMOIIBIO MPOU3BOAHBIX (2 yaca)

Tema 3.1. IlepBooOpaznas. Heonpenenennsiii unterpan. Cpoiicta

HEONpeIeNIEHHOr0 nHTerpana (2 yaca)




Tewma 3.2. Tabnuma uarerpanoB. MeTo ] 3aHECSHHSI IO 3HAK
muddepennmana. Meron 3aMeHbI IEPEMEHHON HHTETpUPOBaHUs (2 yaca)

Tema 3.3. MaTerpupoBanue no yactam. MiHTerpupoBanue paiioHaIbHBIX
BbIpaKeHH. (2 yaca)

Tema 3.4. InTerpupoBaHue TPUrOHOMETPUUECKHUX BbIpaXKeHUH (2 yaca)

Tewma 3.5. Onpenenennbrii uaTerpan. OnpeneneHue U CBOMCTRa. (2 yaca)

Tema 3.6. MaTerpai ¢ nepeMeHHbIM BEpXHUM Tipeaenom. opmyna
Herotona- Jleitbnuna (2 yaca)

Tema 3.7. HecoOcTBeHHBIE HHTETpAJIBI (2 Yaca)

Tema 3.8. IIpunoxkeHus onpenenceHHOro nuTerpaia (2 yaca)

Tema 4.1 OyHKIMSA HECKOJIBKHUX MepeMEeHHbIX. OCHOBHBIC MTOHSTHS.
HenpepsiBHOCTS. (2 yaca)

Tema 4.2. luddepennupoBanne GyHKIINN HECKOIBKUX MEPEMEHHBIX.
4 (Yactubie mpousBoanbie. Juddepenmnuan. [IponsBoanas ciaoxHOM

¢yakuu. YacTHBIC MPOU3BOIHBIC BRICIIHX TOpsaKoB. @opmyita Teitopa)
(4 gaca)

Tema 4.3. VccnenoBanue QyHKIIMU HECKOJIBKUX NEpeMEHHBIX. (4 yaca)

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

Tema 5.2.

5 . JIuneiiapie mudepeHaNbHbIC YPAaBHCHHS IEPBOTO MOPSIIKA.
VYpasuenne bepuymmm. uddepennnanbabie ypaBHEHUS BBICIIUX
TOPSIIKOB, JIOMYCKAIOIINE MOHMKEHUE TTopsJiKa. (2 yaca)

Tewma 5.3. Jluneitasie ogHOpOAHBIE AU DepeHITnaTbHbIC YPaBHEHUS C
MOCTOSIHHBIMU KO3 uninenTamu. JIuHeitHble HEOJHOPOIHbIE
nuddepeHIManbHble YpaBHEHNUS BBICIINX MOPSIKOB. (2 yaca)

Tema 6.1. Hucnoseie psasl. OCHOBHBIE onpenieneHus. Psel ¢
NoJIoKUTENbHBIMU wieHamu. [Tpusnaku anamGepa u Komw (2 gaca)

Tema 6.2. Heo6xonumblit npusHak. [Ipu3znaku cpaBHeHus. VIHTerpaibHbIi
npusHak Komm. (2 gaca)

Tewma 6.3. 3HakoniepeMeHHbIC PsAbl. AOCOMIOTHAS M YCIOBHAS CXOJIUMOCTH
6 CgoiicTBa abcomroTHO cxoasuxcs psanoB. [Ipusnak JleliOnura (2 vaca).

Tewma 6.4. ®ynkmonanbHbie psiabl. O0macTh cxoaumocTu. PaBHOMepHas
cxoauMocTh. Crenennsle psiabl. MaTepBan cxoaumoctu (2 yaca)

Tema 6.5. CBoliCcTBa CXOAAIINXCS CTENIEHHBIX PsAIOB (2 yaca)

Tema 6.6. Paasl Teitnnopa u Maxnopena (2 yaca)

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

Tewma 6.8. Psig @ypre yeTHOM 1 HeueTHOUW QyHKIMH (2 yaca)

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMbl MpakTUYECKUX 3aHATHHA U UX TPYIOEMKOCTb IPUBEICHBI B TAOIUIIE 5.

Ta6muma 5 — [IpakTHdeckue 3aHsITHS U UX TPYJ0EMKOCTh



/o

TeMbl paKTUYECKHUX
3aHATUU

DopMbI MPAKTUYECKUX
3aHATUU

Tpynoem
-KOCTb,
(gac)

N3 aux
MPaKTH4e
CKOH
IIOJITOTOB
KH, (Jac)

No
pasznena
JIACLIMII-

JINHBI

Cemectp 1

[Ipenens
panMoHaIbHBIX
BBIPAXKECHUI Ha
OCCKOHCYHOCTH U B
TOYKE.

Penrtenue 3anau

DKBUBAJICHTHBIE
OECKOHEYHO MaJIble.
Yucio e.

Penrenue 3anau

[TIpouzBoaHkIE.
IIpaBuna
nuddepeHIpoBaHMs

Pemenue 3agau

IIpou3BogHas CIOXKHON
byHKIIMN

Pemenue 3anau

Tabnuuynoe
UHTETPUPOBAHKE

Pemenue 3agau

BHecenue moj 3Hak
muddepeHimana

Pemenue 3anau

3ameHa IepeMEHHOM.
WHTerpupoBanue 1o
q4acTsIM

Pemenune 3agau

WNHTterpupoBanue
paloOHaIbHBIX

byHKIMMA

Pemenne 3agau

2 cemecTp

YacTHble PON3BOJIHBIE

Pemenue 3agau

10

YacTtHbie IMPONU3BOJHBIC
BBICHIUX IMOPAIKOB

Pemenue 3agau

11

OkcTpeMyM pyHKUINU
HECKOJIBKUX
epEMEHHBIX

Pemenue 3agau

12

Pemenue
nuddepeHIaTbHBIX
YpaBHEHUH [IEPBOTO
nopsika. Oomme u
YaCTHBIC PEIICHHUS.
Asronomusie 1Y, 1Y ¢
pa3/IeICHHBIMU U C
Pa3eSIOIUMHUCS
MepEMEHHBIMU

Pemenue 3amau

13

Pemienne oqHOPOHBIX
JY nepsoro nopsiaka u
Y xoTopbie MOKHO
IIPUBECTH K
OJIHOPOJTHBIM

Pemenue 3amau

14

JIuneiinbie
nuddepeHnranbHbIe

Pemrenue 3agau




YpaBHEHUS [IEPBOTO
HopsiiKa. Y paBHEHUS
bepnynnu

15

Huddepenunanbubie
YpaBHEHHUS B MOJIHBIX
muddepeHmanax.
NuTterpupyroiuii
MHOXHTEJIb.

Pemenue 3amau

16

Huddepennmanbpapie
YpaBHEHUS BBICIIIUX
TIOPSIIKOB,
JIOITYCKAOIINe
TIOHMKCHUE TTOPSIIKA

Pemrenue 3amgau

17

JIuneitnbie
HEOJIHOPO/IHBIE

Qg depeHIaIbHbIe
YpaBHEHHUS C
MOCTOSTHHBIMH
kodpunmenTamu

Pemenue 3agau

18

Psane1 c
MOJIOKUTEILHBIMU
wieHamu. [IpusHaku
Janambepa u Ko

Pemenue 3agau

19

Psansl ¢
II0JIOKUTEIIbHBIMU
WIeHaMU U
3HAKOIEPEMEHHBIE
psansl. HeoOxoaumblit
IIPU3HAK U IPU3HAKU
CPaBHEHHSI.

Pemenue 3agau

20

CreneHHble psb

Pemenue 3amau

21

Paner Teinopa u
Maknopena. Psabl

Dypse.

Pemenue 3agau

Bcero:

68

Tabmuna 6 — JlabopatopHble 3aHATHS U UX TPYJOEMKOCTh

4.4. JlabopaTtopHble 3aHATUS

Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJOEMKOCTb IPUBEICHBI B TAOIUIIE 6.

Ne
/o

HaunmenoBaHue 1a00paTopHBIX paboT

TpynoemkocTs,

N3 Hux
MPAKTUYECKON
MOATOTOBKH,
(dac)

Ne
paszena
JIACITUTT

JINHBI

VY4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bcero

4.5. KypcoBoe npoeKTHpoBaHKe/ BBEITIOTHEHNE KYPCOBOM pabOThHI
Y4eOHBIM IJIAHOM HE TIPEAYCMOTPEHO




4.6. CamocrosTenbHas padoTa 00yJaromuxcs
Bunbsl caMmocTosiTenbHON pabOTHI U €€ TPYA0EMKOCTh IIPUBEICHBI B TabIUIIE 7.

Ta6mmma 7 — Bugsl caMOCTOSTENBHOM pabOTHI M €€ TPYA0EMKOCTh

Bua camocrostenbHOM paboThI BSIZEO’ Cemectp 1, yac Cemectp 2, yac
1 2 3 4
M3ydeHne TeopeTHIecKoro MaTepuana
16 8 8
nucuuraabl (TO)
KypcoBoe npoextupoanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Brmonnaenue pedeparta (P)
[ToaroroBka K TeKyIieMy KOHTPOJIIO 12 5 5
ycneBaemoctu (TKVY)
Jowmamrnee 3ananue (J3)
KonTponbusie pabotsl 3a0unnkoB (KP3)
IToaroroBka K mMpoMeXyTOYHOU
16 8 8
arrectanuu (I1A)
Bcero: 44 22 22

5. IlepeueHn yu4eOHO-METOAMUECKOTO OOECTIeUeHUs
JUISL CAMOCTOSITETTEHOM PabOThI 00YUAIOIIUXCS TTO TUCIUIUIUHE (MOIYITIO)
Y4eOHO-METOAMYECKE MaTepHalbl IS CaMOCTOSITENBHON paboThl OO0YYarOIIUXCS yKa3aHbl B
ma. 7-11.

6. IlepeueHb MEYaTHBIX M AIEKTPOHHBIX YUEOHBIX U3TAHUI
[lepedyeHb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/IaHUM MpHUBeieH B Tabaule 8.
Tabmuna 8— [lepeyeHp MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3TaHUH

HIndp/ bubnuorpaduyeckas ccpuika KonnuecTtso
URL agpec IK3EMILISIPOB B
o6ubnuoreke
(xpome
3JIEKTPOHHBIX
HK3EMILISPOB)
517 [Tuckynos H. C. JTuddepennuansHoe u 159
1134 UHTETpalibHOE Ucuucienus: yueonuk: B2 1., T. 1./
H. C. ITuckynos. - CI16.: Mudpwu, - 1996. - 416 c.
517 [Muckynos H.C. lnuddhepennmansnoe u 145
1134 UHTETpaJbHOE HCUHCIIeHUE: yueOHoe mocodue. T. 2 /
H. C. ITuckynos. - U3na. crep. - M.: UnTterpan-IIpecc,
1998. - 544 c.
517 [TuckynoB H. C. Iuddepennunanpaoe u 237
1134 UHTErpaibHOE ncuncienus: B 2 T.: yuebHoe mocobue
JJ1s1 CTyAeHTOB BTy30B M.: MuTerpan-IIpecc, 2004 -
- 2004. - 415 c.
517 bepman, I'. H. CoopHuk 3a1a4 1o Kypey 165
b50 MaTeMaTHYECKOTo aHanu3a: yaeoHoe nmocoome / I'. H.
bepman. - 22-¢ uzn., nepepad. - CII16.: [Ipodeccus,




2005. - 432 c.

517 Bericmrast marematuka. Psasl: yaeoHOe mocoowue / HO. 167
I'96 A. T'ycman, C. I1. [Tombrtkus, A. O. CmupHoB; C.-
[TerepO. roc. yH-T a3pOKOCM. IPUOOPOCTPOCHHSI. -
CIIo. : U3g-Bo I'VAIIL 2015. - 77 c.
https://e.lanbook. | ®uxrtenronbir .M. OCHOBbI MAaTEMAaTHYECKOTO OBbC Jlanb
com/book/65055 | anamu3za. B 2-x T1. Tom 1-b1it - Cankr-IletepOypr:
Jlanb, 2015.- 448c.
https://e.lanbook. | ®uxrtenromnsr I'.M. OcCHOBBI MATEMATUYECKOTO 9BC Jlanp
com/book/411 | ananuza. B 2-x TT. ToMm 2-ii - Cankr-IleTepOypr:
JIanb, 2008. - 464c.
https://e.lanbook. | CoopHuk 3a1a4 MO0 MaTeMaTHYECKOMY aHAIN3y. ToM OBC Jlanb
com/book/2226 | 1. IIpenen. HempepsiBaoCTh. JuddepeHmpyeMocTsb
/ JILJ. KynpsiBues [u 1p.]. - MockBa : ®u3matiur,
2010. — 496 c.
COopHHK 327124 [T0 MAaTEMAaTHIECKOMY aHaIu3y. Tom OBbC Jlanp
https://e.lanbook. | 2. UuTerpansl. Psaabr: yueb. mocodue / JI.JI.
com/book/2227 | Kyapsisues [u ap.]. - Mocksa : ®usmariur, 2009. -
504 c.
http://e.lanbook.c | bannuu K.B. Maremarudeckuii ananus. / K.B. ObC Jlanb
om/book/74580 | banaun, B.H. Banuisikos, A.B. Pykocyes. - M.:
®JIMHTA, 2015. — 361 c.
http://e.lanbook.c | Bepmant A.®. Kpatkuii Kypc MaTeMaTu4ecKoro 3BC Jlanb
om/book/2660 | ananmusa. / A.®. bepmant, U.I'. Apamanosuu. - CII6.:
Jlanb, 2010. - 736 c.
http://e.lanbook.c | Becos O.B. Jlekuuu o MaTeMaTHYECKOMY aHAIU3Y. - ObC Jlanb
om/book/72002 | M.: ®usmaraur, 2015. - 480 c.
http://e.lanbook.c | 3noouna C.B. MaTteMarndeckuil aHaiau3 B 3a1a4ax U OBC Jlans
om/book/2377 | ynpaxHenusx. / C.B. 3n06una, JI.H. [Tocurenbckas.
- M. : ®usmaraut, 2009. - 360 c.
https://e.lanbook. | Bypkosa E. B. MaremaTtnueckuii ananus. / E. B. 3bC Jlanb
com/book/147557 | Bypkosa, O. A. Ulymepuna. - KpacHosipck: Cudl'yY
nM. akagemuka M. @. Pemetnéna, 2018. - 128 c.
YK 517.9 3unrep A.A., Makaposa M.B. JluddepennmansHbie 100
ypaBHeHus: yue0. mocodue/ A.A. 3unrep, M.B.
Makaposa. —CI16.:I'YAII, 2014.- 56c.
YK 517.9 Makaposa M.B., [Tomertkun C.I1. [lpumenenue 50
i depeHIManbHbIX YPaBHEHHUH /IS PEIICHHUS
MPUKIAIHBIX 3a7a4: yueb.-MeTo 1. mocodbue/ M.B.
Makapoga, C.I1. ITombiTkun. —CI16.: 'YAII, 2021.-
45c.
https://e.lanbook. | Aragonos, C.A. luddepennuanpubie ypaBHeHHS / OBC Jlanb
com/book/106546 | C.A. Aradonos, A.Jl. 'epman, T.B. Myparosa. —
MI'TY um. H.O. baymana, 2004. (Cep. MaremaTtuka
B TeXHUYEeCKOM yHUBepcurere; Boin. VII).
https://e.lanbook. | YKab6xko, A. I1. TuddepeniranbHbie ypaBHEHUS U ObC Jlanb

com/book/211928

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

7. IlepeueHb 3IEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB
HH(}OPMaLIMOHHO-TEJIEKOMMYHUKAIIMOHHO ceTu «IHTepHeT»



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

[epeueHn AIIEKTPOHHBIX 00pa3oBaTebHBIX pecypcos UH()OpPMAIIMOHHO-
TEJICKOMMYHHKAMOHHOW ceTH «lHTepHeT», HEOOXOMUMBIX [UIi OCBOCHUS HCIHILINHEI
npuBezieH B Tabnuue 9.

Tabmua 9 — IlepedyeHb DICKTPOHHBIX 00pPA30BATEIBHBIX PECYPCOB HH(OPMAMOHHO-
TEJICKOMMYHUKAIMOHHOU ceTh «HTepHEeT»

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

8. IlepeueHb MH(POPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOro oOecHeueHus,, HCIOJIb3YEeMOro IpPH OCYIIECTBICHUU
00pa30BaTeNILHOTO MpoLecca MO AUCLUIIUHE.
[lepedeHp UCTIONB3yeMOT0 IPOTPAaMMHOTO obecrieueHus npeacTasieH B Tadbmauie 10.

Ta6mmma 10— [Tepeyers nmporpaMmMHOTo o0ecreueHus
Ne i/m HaumenoBanue
1. Microsoft Windows
2. Microsoft Office
3. MathType
4. Wolfram Mathematica

8.2. IlepeueHp HH(OPMAIMOHHO-CIIPABOYHBIX CHCTEM,HCIIOJIb3YEMbIX pu
OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOoIlecca MO JUCIUILTHHE

[lepeuenr WCHONB3yeMBIX HMH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.

Tabnuua 11— Ilepeyenp HHPOPMALIMOHHO-CITPABOYHBIX CUCTEM

Ne m/m HanmenoBanue

9BC «Jlaup»

9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMON Uil  OCYILECTBIICHUS
00pa30BaTeIILHOTO MpoIiecca Mo TUCIUTUIHHE, TIPECTaBIeH B Tabmuiel 2.

Tabnuna 12 — CoctaB MaTepralbHO-TEXHIUYECKON 06a3bl

Ne HaumeHnoBaHMe cocTaBHON 4acTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOMN 0a3bl (pu HEOOXOMMOCTH)

1 | JlexuuoHHas ayauTopus

AyauTopus JUisl IPAKTUYECKUX 3aHATHI

10. OrmeHo4HBIE CPeICTBA ISl MPOBEICHUS TPOMEKYTOUHOHN aTTECTAIINH
10.1. CocTaB OIIEHOYHBIX CPEACTBAJS TPOBEACHHSI IPOMEKYTOUHON AaTTecTaIluu
00yJaromuXcs 1Mo JUCIUTUINHE TPUBEICH B Tadmuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl MPOBEACHUS TPOMEKYTOUYHOMN aTTeCTaIluu

Bug npomexxyTouHOM arTecTanuu ITepedeHb OIIEHOYHBIX CPEICTB

DK3aMeH Cnucok BOMpoOCOB K IK3aMEHY;
TecTsl.



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

10.2. B xauecTBe KpUTEpPHUEB OIICHKH YPOBHSI C(HOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETCHIIMA OO0y4YarONIUMUCS TMPUMEHSETCS S5-O0a/uThbHas MIKaia OIEHKA cHOpMHUpPOBAHHOCTU
KOMIIETEHIINM, KOTopas npuBeaeHa B Tabnuie 14. B Teyenue cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajma ~ MOAYJBHO-PEUTHMHTOBOW  CHCTEMbl ~ YHUBEPCUTETa,  IpaBHIa
HCIIOJIb30BaHUsI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAIbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Ta6mmma 14 —Kpurepun orieHkn ypoBHsI CQOPMHUPOBAHHOCTH KOMITETCHITUMA

Or1eHKa KOMITETEHITUH

XapakTepucThka chOpMUPOBAHHBIX KOMIIETEHITI
5-0ayuipHad IIKaia PaKTep (bopvmp

— oOyuvaromuiicss TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepuar;

— YBEpEHHO, JIOTUYHO, TTOCIIEIOBATEILHO U TPAMOTHO €T0 H3JIaraer;

— ONMpasch Ha 3HAHUS OCHOBHOW W JOTOJIHUTEIBHOW JIHMTEPATYPHI,
TECHO TPUBS3BIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHUS C MPAKTUYCCKON
JeATEIIbHOCTHIO HAIPaBIICHHUS;

— yMeJI0 0OOCHOBBIBAET U aPTyMEHTUPYET BBIIBUTAEMbIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— cBOOOJTHO BJIAJICET CUCTEMOH CIICIMATN3UPOBAHHBIX TOHSATHIA.

«OTIIMYHO»
<(Ga4YTCHO»

— o0yyJarouiicss TBEPI0 YCBOWII MPOTPAaMMHBIN MaTepuai, rPaMOTHO U
[0 CYIIECTBY U3JIaraeT €ro, ONupasch Ha 3HAHUS OCHOBHOMU
JTUTEPaTypHI,

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEHH;

— YBSI3bIBAa€T YCBOCHHBIE 3HAHUS C MPAKTHYECKON JEeSATENbHOCTHIO
HaIlpaBJICHUS,

— apryMEHTUPYET Hay4YHBIC MTOJO0KEHNUS,

— JIeJaeT BBIBOJBI M 0000IIEHHUS;

— BJIQJICET CUCTEMOM CIIeIMAIM3UPOBAHHBIX OHITHH.

«XOPOIIIO»
«3aYTCHO»

— o0yyaronuiicss yCcBOMJI TOJIBKO OCHOBHOM MpOrpaMMHBIM MaTepual,
[0 CYHIECTBY M3JIaraeT €ro, OMupasch Ha 3HAHUS TOJILKO OCHOBHOM
JUTEPaTypPhl;

— JIONyCKaeT HeCYIIECTBEHHbIE OIINOKU U HETOYHOCTH;

— HCTIBITBIBAET 3aTPyJHEHHMsS B TNPaKTHUYECKOM NPUMEHEHHWH 3HAHUH
HaIpaBJICHUS;

— ¢J1a00 apryMEeHTHPYET HayuHbIE MTOJI0KEHMUS,

— 3aTpyHseTcs B GOPMYIMPOBAHNHU BBIBOIOB U 0000IIEHUH;

— YaCTUYHO BJIAJICET CUCTEMOH CIIENMAIN3UPOBAHHBIX TOHITHH.

«YAOBJICTBOPUTCIIEHO»
GaduTCHO»

— o0ydJaromuiicss He YCBOWJI 3HAYUTEIBHOHM 4YacTH MPOrPAaMMHOTO
MaTepuaa;

— JIOMYCKAeT  CYLIECTBEHHbIE  OIMOKM W  HETOYHOCTH  NpHU
paccMOTpeHHH po0IeM B KOHKPETHOM HallpaBlICHHUH;

— MCTIBITBIBAET TPYTHOCTH B MPAKTHYECKOM PUMEHEHNUHN 3HAHHA;

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,

— He (JOpMYIHPYET BBIBOJAOB H 0000IICHHH.

HCYIOBJICTBOPUTCIILHO»
<«HC 3a4YTCHO»

10.3. TunoBbie KOHTPOJILHBIC 33/IaHUS MIIH HHBIE MAaTCPHAITBL.
Bormpocs! (3agaun) nmst sKk3amMeHa mpeIcTaBliIeHbl B Tadumie 15.

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

Ne N ( ) Kon

i epeveHb BONPOCOB (3aj1a4) Ui HK3aMeHa HHMKaTOpA
Cemectp Nel

1. | lpenen ¢pynkuyuu. Beraucnenue npeaenos. YK-1.¥.2

1. Bbmucnuts npegen lim o — OIIK-3.Y.1

x—oo x-FIx—8




OTtBet: 3

2. Beraucnuts npegen lim

x—+3

Otser: 8/5

OTtger: 3/2

4. Beraucnuts npezen lim ————

4 O =<

Ortger: - 5/7

5. Beruucauts npegen lim "',:,

¥—+pg OX"T T/KTZ

OTBeT: 0eCKOHEYHOCTH

6. Berumcnuts npegen lim ———

x——2 —x-+2x+8

Ortser: -3/6 =-1/2

7. Boruncnuts npegen lim —

K o

OTBeT: 0€CKOHEYHOCTH

8. Bprumcnuts npeaen lim ———

+Ix—8
Oteer: 7/6
—6x" +9x—4

. .
9. Beumcmuts npezen lim ————

K=+ 00 X Tx+12
OTBeT: 0€CKOHEYHOCTDH

S
X T L

10. Borunenuts npezen lim ———

Otser: 8/5

Kaxue 13 npeacTaBieHHBIX HIKE IPEIETIOB MOTYT OBITh BHIYUCIICHBI VYK-1.B.2

METOJIOM JIeJIeHHS Ha OOJIBIIYIO CTETIEHb TePEeMEHHbBIX ? OIIK-3.V.1
Ix“—Gx

a) £1 11; :_—2‘

b) lim i_%

c) _l_im x axod
d) :]_in} —

e) _l_ilrf ‘]_—

OtgeT: a), C), €)

Kakas ¢yHKIIMS Ha3bIBaeTCSl HETIPEPBIBHOM B TOUKE Xo? YK-2.3.1
OtBet: @ynkuus f(X) Ha3pIBaeTcs HeMpepbHIBHOH B TOYKeE X0, €CJIH
OHA ompeie/ieHa B HEKOTOPO OKPECTHOCTH 3TOH TOYKHM X0 U

lim f(x) = f(x,)
X




Uemy paBHa cyMMa KOHEYHOTO YKCJIa OECKOHEYHO MaJIbIX (PyHKITUI?
OtBer: CyMMa KOHEYHOT0 YHCJIa 0€CKOHEYHO MAJIBIX (PyHKIUI —
3T0 PYHKIMS 0ECKOHEYHO MaJiasi

YK-2.3.1

Teno aBIKeTcs 1o 3akoHy S(t) =5t +1. Uemy paBHa ckopocTs V(t) B
MOMeHT BpeMeHH t =17 3anumute HOMep BEpHOTO OTBETA.

1) 6
2) 4
3) 10
4) 15
Otgert: 4) _

VK-1.3.1

1) BperunciauTe MPOU3BOAHYIO QYHKIMH ¥ = ¥~ + 4%

Otser: 2x + 4% In4

2) Bepno ynu yrBepxkaeHue: «I[Ipou3BogHas CyMMBI IBYX
muddepeHIpyemMbIx GyHKIUH paBHA CyMMe TPOU3BOTHBIX STHX
¢bynkuuity. OTBET apryMeHTHpyiITe.

OTtBeT:
IpaBuia quddepeHINPoOBaHUS MOTYT OBITH 3aIMCAHBI:

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

N

. (U)EV(X))'=u' (X):V'(X)

- (UG V() =u'(X)-v(X)+u(x)v' ()

[ o

w

®opmyna Ned4 kak pa3 u o3Haqaer, 4yTo «I[IpousBoaHas cyMmMbl ABYX
aupdepenunpyeMbix GyHKUHA paBHA CyMMe POU3BOAHBIX ITHX
GyHKIMi».

VYK-1.B.2

1) BerunciuTe MPOM3BOAHYIO QyHKIMK ¥ = ¥~ + 4°

Otreer:v = x - 4% (2 + xin4)

2) Bepno nu yrBepkaceHue: «[Ipon3BoaHas NpoU3BEICHUS IBYX
muddepeHnpyeMbIX GyHKINUN paBHa IPOU3BEACHHIO TPONU3BOAHBIX
TUX QyHKIUIY. OTBET apryMeHTUpYITe.

OTBeT: yTBep:KIeHHe HEBEPHO.
IIpaBuniaa nud¢epeHunpoBanust MOTyT ObITh 3alIMCAHBI:
. (C-u(x))'=C-u'(x)

N

- (UX)RV(X))' =u" (X)EV'(X)

w

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

4, () o ul el

®opmyaa Ne3 —310 Gopmy.ia 1Jisi BHIYHCIEHUS IPOU3BOTHOM
npousBeleHus ABYX 1u(pdepeHunpyeMbIX pyHKIHIA, OHA He
COOTBETCTBYET NPHBEICHHOMY B YTBEPKICHHH TEKCTY.

VYK-1.B.2




Haiinmure hopmyny ¢ ommOKoi. ApryMeHTUPYHTE CBOM OTBET. YK-2.3.1
1. (C-u(x))'=C-u'(x)
2. (U()EVv(X))'=u'(X):V'(X)
3. (U(x)-v(x))'=u"(x)-+-v'(x)
OTtBer: omuoOka B popmyJie Ne3. 1o npaBuny guddepeHunpoBanus
npousBeaeHus ABYyX AupdepeHunpyembiX GyHKIUI MIPOU3IBOAHASA
NPoOU3BeeHUsI BbIUncasieTcs no gopmy.ie:
(u(x)-v(x))"=u’(x)-v(x)+u(x)-v'(x)
[IpaBuna guddepenuupoanus. [IponsBoaHas ClI0XHON (YHKIUH. YVK-2.V.1
3amanue 1. YK-2.V.3
1) Haitnure nmpousBoaHyt0 pyHKINN OIIK-3.V.1
v =5cos(7+8x) + V7x—8 OIIK-3.B.2

OTtBert:
3

7 _3

—40sin(7 + 8x) + n (7x—8) ¢+

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

OtBet: K ungpoBsiM cpeacrBam, KOTOpbie MOTYT ObITh PUMEHEHbI
JJIsl pelieHusi JaHHoi 3aga4uu oTHocuTess Wolfram Mathematica-
nporpamMMHoe odecrneyeHue, BKJIOYammee 00Jb110il Hadop
MaTeMaTHu4ecKuX GyHKIHUI B TOM YHCJIECHUCTEMY KOMINbIOTEPHOM
ajare0Opbl, OpUEHTUPOBAHHYIO HA MOATO0TOBKY HHTEPAKTUBHBIX
AOKYMEHTOB C BIYMCJIEHUSAMH U BU3YAJIbHBIM CONIPOBOXKIEHUEM.

3ananue 2.
1) Haiinute npou3BoaHy0 QpyHKINH

y = 5cos(5+ 2x) #In(5x— 2)

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

5x—-2

2) HazoBute kakoe-nmu6o nudpoBoe CpeacTBO, MPUMEHUMOE IS
pereHust gaHHOM 3aaaun. OGOCHYHTE Balll BHIOOP.

Oteer: K undpoBbiM cpeacTBamM, KOTOPbIE MOT'YT ObITH IPUMEHEHBI
JUIS pelleHus JaHHoi 3aaaum oTHocuTess Wolfram Mathematica-
nporpaMMHoe odecrneyeHue, BKIKYaIiee 60/1b110ii HAOop
MaTeMaTH4eCKUX PYHKIMHA B TOM YHCJIECHCTEMY KOMIIbIOTEPHOM
ajredpbl, OpUEHTHPOBAHHYIO HA MOATO0TOBKY HHTEPAKTHBHBIX
AOKYMEHTOB C BIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

3ananue 3.
1) Haiigure npou3BoaHyi0 (QyHKIIHH
_ —6tg(7 + 4x)

B In(7x— 4)



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

OTBeT:

—24 7

Tx—4

¢ In(7x— 4) + 6tg(7 +4x) *

S
cos” (7T+4x

(In(7x— 4))?
2) HazoBute kakoe-1100 mu¢poBOe CPEACTBO, IPUMEHUMOE JIJIs
pereHust faHHOM 3aaa4un. OOOCHYHTE Balll BHIOOP.

OtBer: K undpoBbiM cpeacTBaM, KOTOPble MOI'YT ObITh IPUMEHEHDI
JUISl pelleHus JaHHoi 3amaun oTHocuTess Wolfram Mathematica-
nporpaMMHoe odecrneuyeHue, BKJalo4vallee 00J1b110i HaOop
MaTeMaTu4ecKuX GyHKIUI B TOM YUCIE€CUCTEMY KOMIIbIOTEPHOM
ajre0Opbl, OpUEHTHUPOBAHHYIO HA MOAT0TOBKY HHTEPAKTHUBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH 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 cpeacTBO, MPUMEHUMOE IS
peluieHus qaHHou 3agaun. O60CcHyHTe BaIll BHIOOP.

¢ (—24)cos(7 + 4x)

OtBet: K ungpoBsiM cpeacrBam, KOTOpbie MOTYT ObITh PUMEHEHbI
JUISl pelieHus JaHHoi 3agaun oTHocuTess Wolfram Mathematica-
nporpamMMHoe odecrneyeHue, BKJIOYamomee 00J1b110il Hadop
MaTeMaTu4ecKuX GyHKIHUI B TOM YHCJIECHUCTEMY KOMINbIOTEPHOM
ajnredOpbl, 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 xakoe-1100 1uppoBoe CpeacTBO, IPUMEHUMOE JIJIs
pereHust faHHOM 3aaaun. OGOCHYHTE Balll BHIOOP.

Oteer: K undpoBbiM cpeacTBamM, KOTOPbIE MOI'YT ObITH IPUMEHEHDbI
JUIS pelleHus JaHHoi 3aaaum oTHocuTest Wolfram Mathematica-
nporpamMMHoe odecrneyeHue, BKJIKYaIiee 00/1b110ii HAOop
MaTeMaTH4eCKUX QYHKIMA B TOM YHCJIe CUCTEMY KOMIILIOTEPHOM
ajredpbl, OpUEHTHPOBAHHYIO HA MOATO0TOBKY HHTEPAKTHBHBIX
AOKYMEHTOB C BbIYMCJICHUSAMH 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 0OOCHYITE.
OTBeT: BhIpaxkeHue SIBJISAETCHA MPOU3BOXHOM 11 GyHKIUM, YTOOBI
3TO0 000CHOBATH MOKHO B3SITh IPOM3BOAHYIO OT

VK-2.3.1
OIIK-3.3.2



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
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

v =42 — 6sin(7 + 4x) WM BLIYHCIUTH HeoNpeaeeHHbIi

HHTErpaJ

! .

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

11.

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

VK-2.3.1

12.

B kaKxoii TOuKe ypaBHEHHE KacaTeIbHOM K rpaduKy GpyHKIHU Y=X° -2
nMeet Bua y=3x-4

OtBer: Xo=1

3amada MOKeET OBITh perieHa 1Byms criocodbamu. O0ocHyiTe 00a
crioco0a pereHusl.

Otser: IlepBrblii c10co0 OCHOBAH HA ONpe/IeICHNH KAcaTeJIbHOH K
rpaduxy pyHKUMH — ITO o0masi Touka rpadpuka GyHKUMU U
NPSAMOI, AIBJISIOLIEIHCH KACATEJIbHOM, T.€. HY’)KHO PeIIUTh CHCTEMY

Ly =x3-2
aBHEHUH |-
P y=3x—4
IIpu BTOPOM cnioco0e penieHusi, HeOOX0AUMO CPABHHUTH 0011Iee

ypaBHeHHe KacaTeabHoil ¥ = y(x,) + ¥ ‘(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
byukiun Y=f(X) u y=g(X) uMeroT Mpou3BOAHbIE B TOUKE (X0, Y0). Uemy
paBeH yroj MeXJy KpUBBIMU?
OtBer: Yriom ¢ mexxkay kpubimu Y=f(X) m y=g(X) B Touke (Xo, Yo)
HA3BIBAETCS YIoJI MEKAY KACaTeIbHBIMH K MPSAMBbIM,

g lxg ) —F (xp

NMPOBEJACHHBIMH B TOYKe (X0, Yo) H tg(e) = 1+F (xg )’ (g

VK-1.3.2
OIIK-3.V.1

14.

[TycTh monokeHue TOYKH NMpu e€ ABUKEHUU 3a1aércs GyHkueit S=S(t),
rae t — BpeMsi. YeMy paBHa CKOPOCTh TOYKHU? BrImuinmTe HOMep BEPHOTO
YTBEPIKICHHSI.

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

a) CKOpOCTh TOUKH paBHA BTOPOU MPon3BOAHON (yHKImH S(t)

b) Ckopocts Touku paBHa auddepenimany Gynkuuu S(t)

OrBer: a)

YK-2.B.1

15.

[MTycte ¢pynknus y = f(x) 3agana Ha uatepBaie (a, b). Hazoure ycnoBue
yObiBaHus GyHknuu y = f(x) Ha unTepsae (a, b).

OtBet: Ecin npousBognas pynkuuu y = f(X) orpunarenbHa 1jas
BCEX X U3 HHTepBaJja (3, b), To pyHKuus yobIBaeT Ha 3TOM
HHTEpBaJIe.

YK-1.3.2

16.

IMycts Gynknus y = f(X) 3agana Ha uatepsaie (a, b). HazoBute ycnosue
BBINMYKJIOCTH BBepX (yHKIMHK y = f(X) Ha uHTepBaje (a, b).
OtBet: Eciin Bropasit npousBoaHas pynkuuu y = f(x) orpunarenbHa

YK-1.3.2




JJI BCEX X M3 HHTepBaJia (a, b), To pyHKIMs BHINYKJIa BBEPX HA
3TOM MHTEpBaJe.

17.

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

YK-2.B.2
OIIK-3.B.2

18.

[Tycts nuddepenuupyemas pynkuus y = f(X) 3ajana Ha UHTEpBaje

(a, b).

W3BecTHO, 4TO B TOUKE Xo HA MHTepBate (a, b) mpousBonnas pyHkuum y
= f(x) paBHa Hy0. Kakux JaHHBIX HE XBaTaeT, YTOOBI YTBEPXKAATh, YTO
B TOU TOYKE (DYHKIUS UMEET MAaKCHMYM?

OtBer: B Toukax 3kcTpeMyMa Ha HHTepBaJie (4, D) nmpousBoaHas
dyuxkuum y = f(x) paBHa HyJ110 (He00X0AUMOE YCJI0BHE). ITA TOYKA
MOKeT OBbITh TOYKOI MAKCUMyMa, MUHUMYMa HJIM Ieperuda
rpaduka ¢pyakuun. [[s Toro, 4Todbl B TOUKE ObLIT MAKCHUMYM,
Npou3BoaAHAas (PYHKIMH J0KHA MEHSITh 3HAK C IUIIOCA HA MUHYC.

VK-2.B.2
OIIK-3.3.2

19.

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

Otger: [IpaMasi IMHMA M HA3BIBAETCH ACUMNTOTOH rpaduka
¢ynxuuu y=f(x), ecaiu paccrosinue d or Touku M, Jexkamieil Ha I TOM
rpajuke, 10 NPSIMOIi M CTPeMHUTCS K HYJII0 IPU HEOTPAHUYEHHOM
yAaJIeHUH ITOif TOUKHU MO rpauKy OT Ha4YaIa KOOPAUHAT B
0eCKOHEYHOCTb.

YK-1.3.2

20.

BepHo JIA, YTO BBIPAKCHHUC

1n

xz+4+5

L b

—_—

SBnstercst petenneM [ (5x® — 2x* 4+ v x 3
TpuBeuTe NBa CIIOCO6A PENIEHHS.
OTEeT: BhIpaXkeHHE

5
5 Z
5.4_2,3
4 3

J (5x% —2x" + {?jdx

dx ? OtBeT 0bOCHYITE.

L

i =
toxt+ 5 siBJIsieTCS peleHneM

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

it -2 +5 -3T0 o1HO U3 pemennii npu C=5.

5B o4 2
T.€. —x ——Xx
4 3

Bropoii BapuanT E)elHeHI/Iﬂ: B3ITh IPOU3BOJAHYIO OT
5 2
542,32
4 3

=
dynkmun  5x° —2x” + Vx? | sHaunMT BHIpaKeHHe
5

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

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

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

21.

1. Beluucnurth HeONpeAeIEHHBIN NHTETpaL:

VK-1.V.2
YK-2.V.1
OIIK-3.3.2




o

J (5x% —2x* 4+ x¥)dx

OTtBeT:
5 2
N
= 3

b n

x4+ C

LIS

2. BbrunciauThs HeonpeeaEHHBIN HHTETPAT:

i

J (Vx?+3x3 -5

4:_3]|d;(
Vi
OTtBerT:

3 3 L

—x3 + E;r“ —20x++C

5

3. BbraucnauTs HeonpenenEHHbII UHTerpat:

-

J iV,

E‘f.
OTBeT:

3 8 671

—x3i+—x6+C

8 7

4. BbluncnuTh HeolpeaeaEHHbIA HHTETpall:

Yelx

P T ¥ -
X — vVx-©
J x3

OTtBeT:

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

5. BbluncauTh HeomnpeenEHHbIN HHTErpall:

-

J cos(4x — 7)dx
Ortser:

1
—sin(4x—7)+C
4

22.

MeTobl MHTETPUPOBAHHUS: METO/1 BHECEHUS MO 3HaK AuddepeHnnana

Y METOJ1 3aMEHBI IEPEMEHHON NHTErPUPOBAHUSI.

1. BribGepure METOJ MHTETPUPOBAHMS U BHIYUCIUTE UHTErPal.
VYKkaxxute Kakoi METOJ UHTETPUPOBAHUS IPUMEHSIIIN:

J“ 2xdx
YVt L3
OTtBeT:
2Jx2+3+C
MO)KeT 6I)ITI) le/[MeHeH KaK ME€TOJA BHECECHUH 110/ 3BHAK

Au(ppepeHnnana TaK U MeTOJ 3aMeHbI IIepeMeHH O
HHTErpHUpoOBaHusl.

2. Bribepurte MeTO HHTETPUPOBAHUS M BHIUMCIINTE UHTETPAI.

VK-2.B.2
YK-1.¥.2
OIIK-3.B.2




VYKaxuTe Kakoll METO1 MHTETPUPOBAHUS TPUMEHSIIH:

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

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

3. Bribepure MeTO MHTETPUPOBAHUS M BHIYMCIUTE HHTETPAJL.
VYKaKuTe KaKO! METOJ HHTEIrPUPOBAHUS IPUMEHSIIN :

J xsin(x® + 3)dx
Otser:

1 .
—;cﬂs[x“ +3)+cC

=

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

4. BsibepuTe METOA HHTETPUPOBAHUS U BHIUMCIUTE UHTETpaJl.
VYKaxkute Kakoi METOJ HHTETPUPOBAHUSI IPUMEHSIIN:

dx
J Vxcos?(Vx)
OTtBeT:
2tg(Vx)+C
Mo:keT ObITH MPUMEHEH METO 3aMeHbI MepeMeHHOi
HHTErpUpPOBAHUS.

5. BriGepurte MeTO MHTETPUPOBAHUS M BBIYMCINUTE HHTETPAIL.
VYKaKuTe Kakoi MEeTO] UHTEIPUPOBAHUS TPUMEHSLITH:
OTtBeT:

[ dx
v
—2ln|4 — x| + ¢

Mo:xer OBITH IPUMEHEH METO/I 3aMEHbI IlepeMeHHOM
HHTErpUPOBaHUS.

23.

Samanue 1.

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

J X ¥ cosxdx

OtBer: xsinx + cosx +C
2) HazoBute Kakoe-mub0 I1M(POBOE CPEICTBO, MPUMEHHMOE ISt
penieHus qaHHou 3agaun. OO0CHYITE Balll BHIOOP.

Otser:
K uudpoBsiM cpencTtBam, KOTOPble MOTYT ObITh NMPUMEHEHBI IS
pemieHust naHHoOl 3amayu  otHocuTcs Wolfram Mathematica-

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




nporpaMMHoe o0ecnedeHMe, BKJKOYawinee O00JbmIOH HaOoOp
MaTeMaTu4ecKuX (GYHKIHUI B TOM 4YHCJIe CHCTEMY KOMIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYI0O HA TOATOTOBKY HMHTEPAKTHBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONIPOBOKIECHHEM.

3aganue 2.
1) Bprauciuth, MpUMEHHB METOJT MHTETPUPOBAHHUS 110 YACTSIM:
[(x +1)e*dx

Oreer: (x +1)je* —e* + C
2) HasoBure Kakoe-a1u00 mH(POBOE CPEACTBO, MPHUMEHUMOE IS
peurenus qaHHou 3agadn. OO0CHYITE Balll BEIOOP.

OTtBeT:
K uudpoBbIM cpeacTtBaM, KOTOpble MOTYT ObITH NMPHUMEHEHbI ISl
pelieHusi daHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe oOecrnedyeHue, BKJIO4Yawilee O00JbIIOH Hadop
MaTeMaTH4YeckuX (YHKUHHA B TOM 4YHCJIe CHCTEMY KOMIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYI0 HA TOATOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB € BbIYHCJIEHUSIMU U BU3YAJbHBIM CONMPOBOKIEHHEM.
3aganue 3.

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

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

OTtBeT:
K mudpoBbsiM cpeacrtBaM, KOTOPbie MOI'YT ObITh NMPUMEHEHBI JJIsI
pelieHusi AaHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe oOecrnedyeHue, BKJOYawIilee O00JbIIOH Hadop
MAaTeMAaTHYeCKUX (PYHKIMH B TOM YHCJIECHCTEMY KOMIbIOTEPHOI
ajareOpbl, OPHMEHTHPOBAHHYI0 HAa MOATOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB C BbIYMCJICHUAMH U BU3YAJIbHBIM CONIPOBOKICHHEM.
3ananue 4.

1) BeruncinuTh, NPpUMEHUB METOJ HUHTEIPUPOBAHUS 110 YACTSM:
_'|,': * ginrdx

OtBer:—x” cosx + 2xsinx + 2cosx + C
2) HasoBure Kakoe-mu00 1H(GPOBOE CPEACTBO, MPUMEHUMOE IS
penieHus qaHHou 3agaun. OO0CHYIiTe Balll BHIOOP.

OTtBet:
K uudpoBbiM cpeacTBaM, KOTOPbIe MOTYT ObITH IPUMEHEHBI /1151
peuieHusi 1aHHoM 3anaun otHocuTcst Wolfram Mathematica-
nporpamMMHoe odecrnieueHue, BKJIOYammee 00J1b110ii Hadop
MareMaTu4ecKux GyHKUU B TOM YHCJIe CUCTEMY KOMIIbIOTEPHOi
ajiredpbl, OPMEHTUPOBAHHYI0 HA MOATOTOBKY HHTEPAKTHUBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOKIEHUEM.

24,

Samanue 1.

1) Beruucnute onpeaeacHHbIN HHTETPa:

YK-2.¥.3
OIIK-3.3.2
OIIK-3.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
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=

J ax

0

OtBet: 2
2) HazoBuTe kakoe-1n00 nuppoBoOe CPEACTBO, MPUMEHUMOE IS
peureHus qaHHou 3agadn. OO60CHYITE Ball BEIOOP.

OTtBet:
K mudpoBbiM cpeacTtBaM, KOTOPble MOI'YT ObITh NMPUMEHEHbI JIsl
pelieHusi JdaHHOW 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJIO4Yawilee O00JbIIOH Hadop
MaTeMaTU4ecKHX (PYHKUHMH B TOM 4YHCJEe CHCTEMY KOMIbIOTEPHOIi
ajareOpbl, OPUMEHTHPOBAHHYI0 HAa MOATOTOBKY MHTEPAKTUBHBIX
AOKYMEHTOB € BbIYMCJIEHUSIMHU U BU3YAJbHBIM CONPOBOKIEHHEM.

3agaHue 2.

1) BbluuciInTE ONPEICICHHBIN HHTETPA:

1

J 2dx

0

OtBet: 2
2) HazoBute kakoe-m1u00 mudpPoBOe CPEACTBO, MPUMEHUMOE IS
perieHust JaHHoM 3agaun. OOOCHYWUTE Balll BHIOOP.

OtBet:
K uudpoBbsiM cpeacTtBamM, KOTOPble MOTYT ObITh NPUMEHEHBI IS
pelieHMs JaHHO#W 3agauum  oTHocuTcss Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJWOYailee O00JbIIOH Hadop
MaTteMaTu4eckuX (yHKUMHA B TOM 4YHCJE CHCTEMY KOMIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYK) HA TMOATOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMPOBOXKIEHUEM.

3amanue 3.

1) BbluuciIuTe ONPEICICHHBIN HHTETPAT:

3

J xdx

-

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

OTger:
K mudpoBbIM cpeacTrBamM, KOTOpble MOI'YT ObITh NPUMEHEHBI AJIs
pemieHusi aaHHOW 3amaum  otHocutcss Wolfram Mathematica-
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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

nporpaMMHoe o0ecnedeHMe, BKJOYawinee 00JbmIOH Hadop
MaTeMaTu4ecKuX (GYHKIHUI B TOM 4YHCJIe CHCTEMY KOMIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYI0O HA TOATOTOBKY HMHTEPAKTHBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

3amanue 4.

1) BeruucnuTe onpeaeacHHbI HHTErpa:

0

J 3

-1

Otreer: 0-1/4=-1/4
2) HazoBute kakoe-11u00 nuppoBoe CPeACTBO, MPUMEHUMOE IS
pereHust gaHHou 3aaaun. OOOCHYWUTE Balll BHIOOP.

OTtBeT:
K uudpoBbiM cpeacTtBaM, KOTOpble MOTYT ObITH NMPUMEHEHBI ISt
pelieHusi JaHHOW 3amayd  orTHocuTcsa Wolfram Mathematica-
nporpaMMHoe of0ecnmedeHHe, BKJIKOYaKinee O00JbmIOH Hadop
MaTeMaTu4ecKuX (GYHKIHUIA B TOM 4YHCJIe CHCTEMY KOMIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYI0 HA TOATOTOBKY HMHTEPAKTHBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOKIEHUEM.

3anganue 5.

1) BbluucIUTE ONPEICICHHBIA HHTETPA:

1

[ean

-1

Oteer: e-e?
2) HazoBuTe kakoe-11u60 nuppoBoe CPeaCTBO, IPUMEHUMOE TS
pereHust gaHHoM 3agaun. OOOCHYWUTE Balll BHIOOP.

OTser:
K uudpoBbiM cpeacrBaM, KOTOpbie MOIYT ObITh NPHUMEHEHbI ISl
pelieHusi AaHHOM 3agauyd  oTtHocuTca Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJWYawilee O00JbIIOH Hadop
MaTeMaTH4YeCKUX (PYHKIOHH B TOM YHCJE CHCTEMY KOMIbIOTEPHOI
ajredpbl, OPUEHTHPOBAHHYI0 HA TOATOTOBKY MHTEPAKTUBHBIX
AOKYMEHTOB C BIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

25.

1. IlpounTerpupyiite TPUroHOMETPUUECKYIO () YHKIUIO

( cosx dx

YK-2.¥.3
OIIK-3.B.1
OIIK-3.B.2
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OtBer: 0,5

2. llpouHTEerpupyiTe TPUTOHOMETPHUUECKYIO (DYHKITUIO
( cosx dx

Otger: 0
3. TlpouHTerpupyite TPUrOHOMETPUIECKYIO (PYHKITUIO

|r cos 2x dx

Otset:0,25
4. TIpowHTErpupyiTe TPUTOHOMETPUIECKYIO (PYHKIINIO

|r siny dx

OtBer: 2

5. IIpounTerpupyiite TPUrOHOMETPUIECKYIO (DYHKIIHIO

( sinx dx

Orter: 1
Cemectp Ne2
26. | Kakas pyHkiuss = = f(x; V) Ha3bIBa€TCSA HEMPEPHIBHOM B TOUKE VYK-1.3.2
.'"-'fc (.-‘l.c H _"-“: :l’) OHK'3.3.2
Oter: ®ynkuust = = f(x; V] Ha3bIBaeTCs HEMPEPHIBHOI B TOYKE
My(x4; vy ), ecin OHA omIpeaesieHa B ITOI TOYKe U HEKOTOPOii ee
OKpeCTHOCTH, UMeeT Ipeaes i 1'1?1:! f(M) maToT npenen papeH
3HA4YeHMI0 (PYHKIMHU Z B TOUKe M .3
27. | Kaxas u3 hopmyin cooTBeTcTBYeT nuddepenuuany Gpyskmun y=e><? YK-2.3.1
a) dy=2e?*dx
b) dy=e*dx
c) dy=2e*dx
OrBer: a)
28. | YacTHble IpOU3BOIHBIE YK-1.¥.2
E gz
1. Haiinure yacTHbIE POU3BOJIHBIE —— U — (QYHKIUU OINIK-3.B.1
Bx " Ay OIIK-3.B.2

_ sin(3+8x —7y)

2 — _.'I,'S_"."-

cos(3+8x—Ty)+8(2—x

'1_1.- Nt sin(3+8x—T¥ Ex"'_'l.' !

. T &
|E—_1'J_1.' |

OTtBeT:




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

(2 — x3y7)2
o dz  dz
2. Hailinure 9acTHBIE MPOU3BOIHbBIC e e byHKIIIHN
sin(3 + 2x — 5y)
z= ;
2 — x':},-?
c:rs":ﬂ—E‘,x—E}':'sZ[Z—x'}}"' |+ zin(3+2x—5y :'4.1'3}"'
OTtBeT: 1 7%
|2—x ¥ |
—cos(3+2x—5y) *5(2— x*y") + sin(3+ 2x— 5y)7x*y*
(2 —x*y7)?

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

_ sin(1+4x —3y)

= -
3+ x2y7
cos(1+4x—3y)+4(3+x"y" - sin(1+4x—-3y)2xty"
OTtBeT: ———
|3+x"y" |
—cos(1+4x—3y) *3(3+ x%y") —sin(1+ 4x— 3y)7x*»"
(3 + x2y7)2

o dz o=
4. Haiinute yacTHBIE MPOU3BOIHBIE e byHKIUHA
o

_ sin(7 +4x —7y)

z
3 — xE},Eu
o . :':rs":?—4.t'—?}':'s4l:3—4‘3}'5:I—siri':?—d-x—?}':'ﬂxz’}'b
TBeT: PG
—cos(7T+4x—Ty)+*7(3—xX*y®) +sin(7+ 4x— 7y)6x’y°
(3 — x3y5)2
8
5. Haiiaure 9acTHBIE MPOU3BOIHBIC 5 u Z—z byHKIIUN
sin(5 + 8x — 5y)
z= .
3 —x*y®
o . ros(5+8x—5y)+8(3—x 9" )+ sinl5+8x—5y)ax’y"
TBeT: PR
—cos(5+ 8x—5y) *5(3 — x*y®) + sin(5+ 8x — 5y)6x*y°
(3 —x*y®)?

29.

Brimucarts ycioBue npu KOTOPOM BhIpayKeHHE
P(x,y,z)dx + Q(x,y,z)dy+R(x,y,z)dz

npejcTaBisieT coboi quddepeHnnan HekoTopoit GyHKIMU U(X,Y,Z).

Ortger: /laHHOe BbIpaxeHue MpeacTaBJsieT co00ii nupdepennnan pyHKuun

VK-1.B.2
OIIK-3.V.1




u(x,y,z), ecam: P(x,y,z) — 310 yacTHasi npou3BoaHasi GpyHkuu u(X,y,z) mo
X,

Q(X,y,2) - 370 yacTHasi npou3BoaAHasA GyHKIUH U(X,Y,Z) MO Y:

R(X,y,Z) 3T0 wacTHast npou3BoaHasi pyHKIMHU U(X,Y,Z) 1O Z.

30. | Kakas Touka Ha3pIBaeTCS TOUYKOM MakcuMyma QyHKImH = = f(x; V]9 VYK-2.3.1
OtBer: Touka (x;;V;) HA3BIBAETCH TOYKOM MAKCHMYMA (PYHKIHH
z = f(x;v) , ecinm cymecTByeT TaKas 0 - OKPECTHOCTb TOYKH
(x5: V) M JJIsl BCeX TOYEK (X; V), OTJIMYHBIX OT (X 5; V), U3 &-
OKPECTHOCTH TOYKH( X ; ¥y | BHINOJHSIETCS HEPABEHCTBO:
Fle;v) < flxgyg)

31. 1. Haiiti npou3BoaHYyIO QYHKIUU YK-2.V.1
flx,y) = (8+5x% +2v* — 7x®y*)* B Touke K(1,1) mo OIIK-3.3.1
HanpaplIeHUIO K Touke M (2,6)

-2256
OTBeT: ——
V26
2. Haiitn npou3BoaHyt0 QyHKIIUU
fle,v) = (7—x?+ 2y — x~*v¥)7 B rouke K(1,1) mo
HanpaplIeHUIO K Touke M (4, 3)
Otger: ——
V13
3. Haiitu npousBoanyto GyHKIIUU
Fle,v) = (7—2x7+ 2y —x¥%™1)* B rouke K(1,1) no
HarpasJeHnIo K Touke M (5,2)
Otger: =
W
4. Haiitu npou3BoJIHYIO (QYHKIIHMIO
Floe,v) = (11— 2x7 + 2v 7% — x¥y7)% B rouke K(1,1) no
HaIpaBJIeHHIO K Touke M (5,6)
o _—1520
TBET: — —
5. Haiitu npousBoaHyto QyHKIUU
Floe,y) = (5+4x 1t —2v% — 2x%y*)% B rouke K(1,1) no
HarpasJIeHnIo K Touke M (2, 3)
-380
OTBeT: —
vE
32. | ChopmymupyiiTe HEOOXOAUMOE YCIIOBHE IKCTPEMyMa VYK-1.3.2
nudepeHnupyeMoil pyHKIUU ABYX MepeMeHHbIX z = f(x;v).
Otser: Eciin B Touke N(xy:v,; ) nuddepenuupyemas GpyHKuus
z = f(x; V) uMeeT IKCTPeMyM, TO ee YacTHbIE IPOM3BOIHBIE B ITOI
Touke paBubl Hy0 [, (x5;5) = 0, f', (xp;v,) = 0. Ir10 yeinoBue
Ha3bIBaeTCs He00XO0IUMBIM YCJI0BHEM IKCTPEMyMa.
33. | Kakoe ypaBHeHue Ha3bIBaeTcs nuddepeHImanbHbIM YpaBHEHUEM YK-2.3.1
IIepBOro nopsiaka? OIIK-3.B.2

OtBer: /IuddepeHumaibHbiM  ypaBHEHHEM TMEPBOro MOPSAIAKA




Ha3bIBaeTCs ypaBHeHHUe, CBsA3bIBamollee X, Y u Y. OHO MoxkeT ObITh
3a1aHO B OJHOI U3 ¢popm:
Fx,y,¥') =0,
y'=flxy)
M(x,y)dx + N(x,y)dy = 0.

34.

B kakom cinyuae pyukius y=¢(X,C) (wiu D(x, y, C) = 0), sBusercs
001muM perienueM nudGepeHInaTbHOr0 ypaBHEHUS TIEPBOTO MopsiaKa?
OTtBer: O0mUM pemieHueM (00IIUM MHTETPAJIOM)
nuddepeHINATLHOTO YPABHEHHS MEPBOT0 MOPSIKA HA3HIBAETCS
dyukuus y=¢(X,C) (nau ®(x, y, C) = 0), koTopan

a) AIBJIsIeTCs pellleHHeM YPaBHeHHUs NpH JodoM gonyctumom C;

0) Ji1000e penieHne MOKeT ObITh MOJYYEHO U3 Heé NPU HEKOTOPOM

3HAYeHHH nocTossHHOH C.

YK-2.3.1
OIIK-3.Y .2

35.

SBnsiercst U GyHKIHS x°+ v —2x=C o6mum pericHueM
nudpepeHInanbHOrO ypapHeHus X+yy' = 1?

Otser: Indpepenuupyst ykazaHHYI0 HeIBHO 32JaHHYI0 (PyHKIHIO
x*+yvi—2x= C, mojryyaeM paBeHCTBO:2x + 2yvyv' — 2 =0, 710 ecTh
x+yy' =1

Na, pynknusa x° + y* — 2x = C apjasiercsi 00IIUM penIeHHeM
au(pdepeHINAIBHOIO YPABHEHUS.

YK-2.V.1
OIIK-3.3.2

36.

Haiinure obmue pemenus nuddepeHuaibHbIX YpaBHECHUH,
MpeACTaBIeHHBIX HUXKE. HazoBuTe kakoe-nmmbo 1udpoBoe CpeacTBo,

KOTOPOC MOKET OBITh MPUMCHCHO IJId PCUICHUA JIaHHOM 3aJa4H.
1

OtBer: y =In|x| + C

OnHum u3 undpoBbIX CPeacTB, KOTOPbIe MOI'YT ObITH IPHMMEHECHBI
AJIA peme}mﬂ JIaHHOﬁ 3adavu, OTHOCHUTCH
Wolfram Mathematica

2. y'=2
- x
Otser: y =5In|x| +C
OnHuMm U3 HU@poBHIX CPEACTB, KOTOPbIe MOT'YT ObITH IPUMEHEHBI
JUISI pellieHus JaHHOM 3a1a4M, OTHOCHUTCS
Wolfram I\/I?thematica
'

3. y =—

3x

OrBer: y = % In|lx| +C

OnHuMm U3 HU@poBHIX CPEACTB, KOTOPbIe MOT'YT ObITH IPUMEHEHBI
JUISI pellieHus JAaHHOM 3a1a4M, OTHOCUTCS
Wolfram Mathematica

OrBer: y =7 In|x| + €
OaHum 13 HHGPOBHIX CPEICTB, KOTOPbIE MOTYT ObITh MPHUMEHEHbI

OIIK-3.3.1
VK-2.V.3
OIIK-3.3.3




JUUISI pellleHUs1 TaHHOM 3224, OTHOCUTCSI

Wolfram Mathematica
3

5 y'==
a8
OrBer: y =3 In|x| + €
Onuum 13 nHGPOBHIX CPEIACTB, KOTOPbIE MOTYT OBITH MPHUMEHEHbI
JJISl peleHust TaHHOM 32124, OTHOCHTCS
Wolfram Mathematica

6. y' =2
o x
OrBer: y =9In|x| + €
OL[HI/IM nu3 III/I(])])OBBIX CpeacCTB, KOTOpPbIC MOFyT GBITL l'lpI/IMeHeHbI
JUIsl pelieHusl JaHHOM 3a1a4M, OTHOCHTCSI
Wolfram Mathematica
1. =2
o x
OtBer: ¥ = 12In|x| + C
OI[HI/IM nu3 III/I(])])OBBIX CpeacTB, KOTOPbIC MOFyT ﬁbITb l'lpI/IMeHeHbl
JUIsl pelieHusl JAaHHOM 3a1a4M, OTHOCHTCSI
Wolfram Mathematica
2. y'=2
. -
OtBer: ¥ = 31In|x| + C
OnHum u3 nndpoBbIX CpeacTB, KOTOPbIe MOTYT ObITH IPUMEHEHBbI
AJIA pelIeHus )131-[1-[0]71 3agavdu, OTHOCHUTCH
Wolfram Mathematica
3 '|.‘:|'|I = E
C) .
OrBer: y=17In|x| + C
OnHum u3 undpoBbIX CPeaCcTB, KOTOPbIe MOIYT ObITH IPHMMEHECHBI
AJIA pelIceHus JIaHHOﬁ 3aga4Y, OTHOCHUTCH
Wolfram Mathematica
r_ 27

4, yv' =

X

OrBer: Yy =27In|x| + C

OnHuMm U3 HU@poBHIX CPEACTB, KOTOPbIe MOT'YT ObITH IPUMEHEHBI
JUISI pellieHus JAaHHOM 3a1a4M, OTHOCUTCS
Wolfram Mathematica.

37.

Pemnre 3anauy Komu npu HaganbHbix yenoBusax: Y(1)=2 , T.e. HaliguTe
JacTHBIC pereHus AuddepeHnanbHbIX YpaBHEHUH, TPEICTABICHHBIX
HUXKE

5

3x

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




OtBer: y = 1 In|x| +2
4, y' =

Bl e

OtBer: ¥y =7 In|x| + 2
3

5 y'==

x

OrBer: ¥y =3 In|x| + 2
9

6. y' ==

x

OtBer: ¥y =9 In|x| + 2

J-ﬂ
7. y' =
£

OrBer: ¥y = 12In|x| + 2

31
8. y'==
E 3

OtBer: ¥y =31In|x| + 2

17
9. y'=—

OrBer: ¥y =17In|x| + 2
27

OrBer: ¥y =27 In|x| + 2

38.

Beimmumure HOMCD 110 KOTOPBIM PACIIOJIOKCH PAd, JJIA KOTOPOI'O HE
BBITIOJIHACTCA H€O6XOI[I/IMI>II\/JI IIpHU3HAK CXOI[I/IMOCTI/I?

1) Xii I
2) ZTE_ n® +4
3) ‘Z“—lm
2) Zq_ nZ+3

Otser: 3)

YK-1.3.1
OIIK-3.3.2

39.

Kakne IMPU3HAKU UCCIICAOBAHNA HA CXOANMMOCTb IIPUMCHAIOT IJIA
YHCJIOBBIX PSIOB C TOJOKUTEIBHBIMH YCHAMHU?
a) mpusHak /lanamGepa

b) mpaBuio Jlonurans
c) meroxn Kpamepa
d) mpusnak Komu.

OrtBert: a), d)

VK-2.3.1
OIIK-3.B.1

40.

Ecnu psa cxoauTcesi, TO 4TO MOKHO CKa3aTh 00 00IIeM YJIeHe STOTOo
pana?

OtBet: Eciin psix cXo0QuTCs1, TO €ro 00U YleH 1, CTPeMHUTCH K
HYJI0, T.e. [im 1, = 0. 3To yrBep:KaeHHe Ha3bIBAeTCsl

7—+00

HGOﬁXO[{I/IMbIM NMPU3HAKOM CXOAUMOCTH psaaa. B YaCTHOCTH, €CJIN

VK-2.3.1
OIIK-3.Y.2




001IMIi YJIEeH Ui, He CTPEMHTCS K HYJII0, TO Psii PACXOIUTCS.

41.

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

Otger: Ecam psig cxogurcs, TO ero 0011Mii YieH i, CTPEeMHUTCH K
HYJI0, T.€. [im 1, = 0. IT0 yrBep:KAeHHe Ha3bIBACTCS

n—*oa
HEe00XO0AUMBIM NPU3HAKOM CXOJAMMOCTH psiga. B yacTtHocTH, eciin
00IIMIi YJIeH Ui, He CTPEMHTCS K HYJII0, TO PSii PACXOJUTCH.

VK-2.V.1
OIIK-3.3.3

42.

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

OtBet: Eciin psix cX0QUTCS1, TO €ro 00IIUIA YIeH 1, CTPeMHUTCH K
HYJI0, T.e. [im 1, = 0. 9T0 yTBep:KAeHHe HA3bIBAeTCH

1 —+0a
HEeO0X0AUMBbIM MPU3HAKOM CXOIMMOCTH Psi/ia, HO OHO He SABJIsSIeTCS
A0CTATOYHBIM JIJI1 TOT0, YTOOBI YTBEPKIAATh, 4TO psia cxoaurcs. T.e.
PSIT MOKET OBITh KaK CXOIAIIMMCSH, TAK U PACXOASIIIIUMCS.

VK-1.B.2
OIIK-3.B.2

43.

o 5n?

n=1 Inl-2
HccnenoBath TaHHBINA P HA CXOAMMOCTh. BriOepuTe MeTo
HCCJIICOAOBAHUS U3 CIIUCKA:

a) HHTerpaibHbIi IPU3HAK CXOAMMOCTH

b) Heo6xoaumplii MPU3HAK CXOAMMOCTH
c) Ilpusnak Komu
d) Tlpusnak Jlamambepa

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

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

44,

- (1n—
1. HCCJ‘IGI[OBaTB CXOUMOCTB pdaa Ef:l —
=

(G

ra | o

(5 I )

OTBer: cxoauTcs

- [
2. HccnenoBaTb CXOMUMOCTD psifia 25— -

OTBeT: cxoauTcH

. [Ilm—3)2
3. I/ICCJ'ICI[OBaTB CXOOUMOCTD psaa Ef:l —a,

[(Br—4

[y

OTBeT: cxoauTcH

P [4n
4, HccnenoBaTh CXOAMMOCTh pdaaa Ef:l P ———
- [

OTtBeT: pacxoaurcs

- (1m+3)4"
5. Wccnenosarth CXOAMMOCTD PSfia 2o -

=1 i1nsa)sn

OTBerT: cxoauTcs

VK-1.V.2
VK-2.V.1
OIIK-3.3.1

45.

1) HccnenoBath CXOQUMOCTb PAAA 2.

(ln—-5
-

L5 W]

=1 (Em+

VYK-2.B.2
OIIK-3.Y .2




OTBeT: cxoauTco
2) Kakoii npusnak Bel ucnonb3oBaiu. OO0CHY#TE CBOI BBIOOD.

o

" € =
Oteer: npuMenum npusHak Jdanamoepa. [ = lim L = 5 »TK

fi—roa O

2\3<1, To psa cxoaurcs. [IpuzHak cpaBHennss u npusHak Komm He
MO3BOJISIT OTBETUTh HA BONPOC 3aJaHHS.

T i
46. 1) HccnenoBaTh CXOAUMOCTD PAfa 2 ) ———— YK-2.3.1
(n OIIK-3.B.2
OTtBeT: pacxoaurcs
2) Kakoii npusnak Bel ucnonb3oBaiu. O00CHY#TE CBOI BBIOOD.
OtBer: npuMmenum npusHak Kommu. [ = riu.-'-:'r—”=4 , T.K. 4>1, TO psig
cxoautcs. HeoO0xoaumplii Npu3HAK, NPU3HAKN CPABHEHUSA U
Janam0epa He MO3BOJISIIOT OTBETUTH HA BONPOC 32/ IaHHS.
e (1n+3)a” -
47. 1) HccnenoBarh CXOAMMOCTD PAfA 2oe g '—“"_, YK-2.V.3
(1n+4)5 VK-1.¥.2
OTBeT: cx0auTCA gﬁ‘}?;];:;
2) HazoBute kakoe-m1u00 mudpoBoe CPeaCTBO, MPUMEHUMOE IS O
pereHust gaHHoM 3aaaun. OOOCHYWUTE Balll BHIOOP.
OtBet:
K uudpoBbiM cpeacTtBaM, KOTOpble MOTYT ObITH NMPUMEHEHBI JIsI
pelieHusi JaHHOW 3amayd  orTHocuTcsa Wolfram Mathematica-
nporpaMMHoe of0ecnmedeHHe, BKJIKOYaKinee 00JbIIOH Hadop
MaTeMaTH4YeCKUX (PYHKUIHii B TOM 4YHCJIe CHCTEMY KOMIBIOTEPHOi
ajiredpbl, OPHEHTHPOBAHHYI0 HA TOATOTOBKY HMHTEPAKTHBHBIX
AOKYMEHTOB ¢ BHIYHCJIEHUSIMU U BU3YAJIbHBIM CONMPOBOKIEHHEM.

48. | IlycTth maH 3HAKOYEPETYIOUTHICS PAT E;fz yu,. Ecmu pan, VYK-2.3.1
COCTaBJICHHBIN U3 a0COMIOTHBIX BEIUYHUH |Un|, CXOAUTCS, TO YTO MOKHO
CKa3aThb 0 3HaKouepeayrouiemcs psaae? Beidbepure BepHbIi OTBET.

a) Psgcxomurcs

b) Psin pacxomutcs

C) Psn cxoautcst abCOTIOTHO
OrBer: C)

49. | Ecnu aOCONIOTHBIE BETMYMHBI WICHOB 3HAKOYEPEAYIOIMIETOCs psiaa YK-2.3.1
2-, U, yOBIBAIOT U OOIIHIA YIeH pAaa CTPEMUTCS K HYIIIO, TO UTO OIIK-3.3.1
MOKHO CKa3aTh O CXOJUMOCTH psiia? Beibepute BepHBIA OTBET.

a) Psaa cxoaures
b) Psn pacxomutcs
C) Psax cxomutcst abCOTOTHO
OrtBer: a)
50. | Crenennble psapl. IHTEpBAT U paiiyc CXOIUMOCTH. VK-1.V.2
YK-2.3.1
1. Haiitu 06acTh CXOMUMOCTH psiia OIIK-3.Y.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

==

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

n=0
Orser: (—1;1)

2. Haiitu paguyc cXoauMOCTH psiaa

oo

n=>0

OtBer: R=0,5

3. Haiitu paguyc cxoaumocTu psaa

oo

n=0

OtBer: R=0,2
4. Haiitu pagnyc cXoAuMOCTH psa
- (—=1)"(3x)" _ 3x (3:(): (—1)"(3x)"
n+1 B 2 3 n+1

n=0

1
OTBeT: R = 3

5. O61acTBIO CXOJAMMOCTH Psiaa

oo

Z Clx—a)"=C+C(x—a)+Clx—a)* ++C (x—a) ..
n=0
SBnsiercs unrepsai (2; 4). Haitaure ero pagunyc cXoauMOCTH.
OTtBet: R=1
51. | CreneHHOM Al 2 =g @, X " CXOAUTCA B TOUKE Xo.UTO MOKHO VK-1.3.2
yTBEPKAAaTh 00 aOCOTIOTHOM CXOUMOCTH ATOTO Psijia B KaXKAOW U3 OIIK-3.VY.1
TOYeK X, TAKHX, uTo|x| = |x,|?
Ortger: Ecan crenennoii pag 2. -, a,x " cXoquTcs B TOUKe X0, TO, OH
a0COJII0THO CXOAUTCH B KAXKI0H TOUKe X, 115l KOTopoii |x| < |xg].
JTO yTBepsK/JAeHHe Ha3bIBaeTCsl TeopeMoil AdeJsl.
52. YK-1.V.2
1. Paznoxuth MHOTOWIeH f(x) = —x® —10x-—30x —31 B psan | OIIK-3.3.1
Teiinopa B OKpeCTHOCTH TOUKH ¥ = —2 OIIK-3.3.3
OTser:

flx)=—-3—-2(x+2)—4(x+2)"— (x+2)°
2. Paznoxuts Muorowten f(x) = —x* —2x +5xr—1 g psn
Teiinopa B OKpeCTHOCTH TOUkH * = 1

OTBeT:
flx)=1-2(x—1)—5(x—1)*— (x—1)?

3. Pasnoxurb MHOrOuwneH f(x) = —2x*+ 14x~—25x +12
psin Teiinopa B OKPECTHOCTH TOUKH ¥ = 2




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

4. Pa3noxuth MHOrouneH f(x) = —2x"—2x~+7x +13 Bpan
Teilsopa B OKpECTHOCTH TOUKH ¥ = —1

OTtBer:
f(x)=6+5(x+1)+4(x+1)*—2(x+1)3

5. Pasnoxuts MHorouned f(x) = —2x*—7x" —x +9 Bpan
Teinopa B OKpECTHOCTH TOUKH ¥ = —2

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

Bormpocsr (3amaun) nis 3avera / qudd. 3adera npeacTaBieHsl B Tadnwuie 16.
Tabmuna 16 — Bonpocs! (3agaun) mis 3adera / audd. 3auera

Ne i/m [Tepeuens BompocoB (3a1a4) ans 3a4dera / audd. 3auera

Kon
WHJUKAaTOpa

Y4eOHBIM IJIJAHOM HE NPEIYyCMOTPEHO

[lepeyenp TeMm Ui KypcOBOTO IPOEKTUPOBAHHS/BBIIOMHEHNUS KypCOBOH paboTHI

MpeICTaBIeHbI B Ta0nuie 17.

Tabnuna 17 — Ilepeyens TeM U1 KypcOBOTO IPOEKTUPOBAHNS/BBIIIOJIHEHUS! KYpPCOBOM pabOThI

Ne n/nn .
KypcOBOIl pabOThI

[TpuMepHBIii epedeHb TeM AJIsi KypCOBOTO MPOEKTUPOBAHUS/BBITIOIHEHHS

Y4eOHBIM IIAHOM HE MPEAYCMOTPEHO

BOHpOCLI AJid - IIPOBECACHUA HpOMe)KYTOqHOﬁ arrecrtaiun B BHUAC TCCTUPOBAHUA

IpeJICTaBICHBI B Ta0wmie 18.

Tabmmna 18 — [IpumepHBIii IepedeHb BOITPOCOB ISl TECTOB

Ne
Kon

o/ [IpuMepHBIii epedeHs BOIPOCOB ISl TECTOB WHIMKATO

pa

i

TunoBo# BapuaHT TECTOB
1 cemectp
1. | Beuucnure 1) 1 YK-1.3.2
npeen 2) 3 YK-2.V.1
C 3x%4+2x—73) 1,5 OINK-
I o i) 7 3.V.1
OTtBer: 3)

2. | Toukoit 1) 6 YK-1.V.2
pa3pbiBa 2) 2 OIIK-
byHKIIUU 3) 1 332
v x—3 4) 4
) (_:(:—3],!1;11_:( OTtBerT: 3)




SABIIACTCS TOYKA

3. | [IpousBogHas 1) 2x-4%Ind YK-2.V.1
GyHKIUM 2) 2x-41
y=x-4% 3) x-4%(2+ x)
paBHa 4) x-47(2 + xln4)

OTtBert: 4)

4. | Abcmucca 1) 8 YK-1.Y.2
JKCTpEeMyMa 2) 05
byHKIIIH 3 1
v=8—x"+x |4) -05
paBHa Otger: 2)

5. | Borunciure 1) ———+ VK-1.V.2
UHTETpaI arerax

r dx 2) Inlarctgx| +C
J El +x* :'ﬂ-"crgg??) N m'r'-:-g:x tc
1
4) arctgx v
Otser: 1)

6. | Berunciure 1) 0,5 (3-8x)°(-8) YK-2.V.1
MIPOU3BOJIHYIO 2) 0,5 (3-8x)°5 (8) VK-1.¥.2
byHKUIUM
y=(3-8x)°° 3) 0,8 (3-8x)°°(-8)

4) 0,5 (3-8x)°8 (-8)
Otser: 1)

7. | Boluncnure 1) y =251 VK-2.V.1
NPOU3BOJHYIO | 2) y = e™* OIlK-
BTOPOT'O 3) v=75e"1 3.3.2
nopsiiKa 4) 25 OIIK-
Gynxuum Ortger: 3) 3.33
y =51

8. | ObparHoit 1) v=x° VK-2.3.1
bynkmmeiino | 2) =
OTHOIIIEHHIO K N
byHKIIUN 3) y= 1]?.'?

g 4) v=eg"
OTtBet: 3)
SIBIISICTCS
byHKIISA

9. | IlepBas 1) ckopocTh M3MeHeHHs! (PYyHKIHH YK-2.3.1
MIPOU3BOAHAS 2) wHampaieHue QyHKIUU OIIK-
byHKIIUN 3) npuparieHue QyHKIUH 3.V.1
II0Ka3bIBACT. 4) npUpaleHne apryMeHTa (yHKIUU

Otger: 1)

10.| Auddepenunan | 1) oTHOIIEHUIO MpUpaIIeHUst QYHKIUH K MPUPAIICHHIO YK-2.3.1
(GyHKIIMN paBeH aprymMeHTa OIIK-

2) TPOW3BEICHUIO MpHUpALIeHUs PYHKIIMU Ha pupamenue | 3.V.2
aprymMeHTa
3) mpou3BeIeHUI0 MPOM3BOIHON HA MPHUPALIEHNE

aprymeHTa




4) mpupaIIeHUuIo apryMeHTa
OTtBet: 3)

11.| Beraucnure 1) 1 YK-1.¥.2
YHCII0 TOYEK 2) 2 YK-2.V.1
pa3pbiBa 3) 3
byHKIIHH 4) 0
v = x + 2| Orser: 3)
T (x4 3 (- 40
12.| Beruncianre 1) 0 YK-1.3.1
npeen 2) 9 OIIK-
 sin®3x 3) 3 3.3.1
lim — 4 1
Ortser: 2)
13.| YpaBHenue 1) y=2x+4 VK-2.3.1
KacaTeJIbHOM K | 2) v =4x + 3
rpaduxy 3) y=2x—5
yHKIHIH 4) y=3x—4
y=x"—2 Ortger: 4)
B €r0 TOYKE C
abcuuccoit
Xo= 1 umeer Bug
14.| Beruucnure 1) 0 YK-1.V.2
3HaUYCHHE 2) -1
HPOU3BOIHON 3) 3
BTOPOTO 4) -4
nopsiaKa Otgert: 4)
byHKIIIHN
v =sin2x + 4x
B TOUKE ¥ = —
15.| MHOXkecTBO 1) _Ysin3dx —tcos3x L C VK-2.3.1
epBOOOPA3HBIX ) 1’ OIIK-
byrKIT 2) 3xsin3x + Jros3x +C 333
flx) = —xcos(3 ©3) 3xsin3x — §CGSSX +C
MMCCT B 4) 3xsin3x + 9cos3x + C
Otser: 1) -
16.| Borunciure 1) VK-2.V.1
UHTErpai OIIK-
[ dx 333
J xlnx 2)
3)

4)




2)

OtBet: 3)
17.| Eciu k 1) Jﬁfé ‘3"“"_ VK-2.V.1
OIpeEICHHOMY T OIIK-
HHTerpay 2) 6 v|“f*' Ll 3.3.1
=% dx o
— r2 dt
Jl Vx+ Vx 3) -'ll 4
PUMCHUTD 2 5ae
[I0JICTAHOBKY 4) 6], T2
x = :!“E, TO OH
IpUMET BUJ Otsert: 4)
18.| Teno nBuxercs | 1) 6 YK-2.3.1
0 3aKOHY 2) 4 OIIK-
S(t)=5t3+1, 3) 10 3.V.1
Toraa ckopocts | 4) 15
B MOMEHT OtBet: 4)
BpemeHu t=1
paBHa
19.| Vkaxure 1) Xusinx VK-2.3.1
byHKIHH, 2) X utg2x
KOTOpbIE 3) Xwu COoS2X
SBIISIOTCSI 4) X u sin2x
SKkBUBaJIEHTHBl | OTBeT: 1)
mu ripu ¥ — 0
20.| Kakoe u3 Hike | 1) oTHoLIeHHe pupalieHns GyHKINUN K TPUPALLCHUIO YK-2.3.1
NEPEYNCIICHHBIX | apryMeHTa
NpeATOKEeHUH | 2) OTHOWIEHUS! (QYHKIIMHU K MPHPALICHUIO apryMeHTa
ornpezaenser 3) oTHoIIEHKE TIpeena PYHKIUU K apTyMEHTY
HPOU3BOJHYIO | 4) mpe/ieJ OTHOUIEHUs MpUpaleHust QYHKIHH K
byHKIIHH NpUPALIEHUI0 APTYMEHTA
(korma Otset: 4)
npUpanieHne
aprymeHTa
CTpEMUTCS K
HY10)?
2 cemecTp
1. | INonHsIi 1) 2x*ydx+ 3x y dy VK-1.¥.2
nuddepenuman 2) 3x*y?dx+ 2x°ydy OIIK-
GyHKIMN 3) 3x’ydx + 2xydy 3.3.1
z = x3y? 4) 2x*y*dx + 3x ydy
PpaBCH OTtBer: 2)
2. | Ykaxure 1) Z7, L_ VK-2.V.1
CXOJISATITHIACS - 1
YHCIIOBOH psilt 2) Zi=a n?
3) Tz

4) =%




3. | Vkaxmnre 1) Z=, = (x—2)" VK-2.3.1
CTCTICHHOM PSII, . I OIIK-
UL KOTOpOl?O 2) Eijzl T (x =2 :I“ 333
unrepsai (0;2) 3) L=y (x—1)"

ABJIAETCS 4) Xr- n(x+2)"
UHTEPBAIIOM OrtBert: 3)
CXOJINMOCTH.

4. | Ykaxute 1) 6 YK-1.¥.2
YaCTHYIO 2) 6xy OIIK-
IIPOU3BOIHYIO 3) 6x 3.V.2
no v oyskuuu | 4) 3Fx*

BYyX Otsert: 4)
MIEPEMCHHBIX
z = 3x%y

5. | Ecim V- 910 1) 2 YK-2.3.1
Ky0 co 2) 4 OIIK-
CTOPOHOM 3) 8 332
JUTAHBI 2 4) 16
eauHuIel, Toraa | Oreer: 3)

UHTErpal
fif, av
paBeH

6. | HeoOxomumbrii 1) T=, 3_‘? YK-1.3.1
MIPU3HAK w
CXOJUMOCTH HE 2) Lo —ia
BBITTOJTHEH JIJIsI 3) T 5n’
pana i =1 3;!2 :2

4 T
Ortser: 3)

7. | Paccunraiite 1) Zcos(5x+ 2y) VK-2.3.1
YaCTHYIO 2) —2sin(5x+ 2y) OIIK-
MIPOU3BOJHYIO 3) cos(5x+ 2y) 3.3.1
9= 4) (5x + 2)cos(5x + 2y)
fl;YHKHHH Otger: 2)

z = cos(5x + 2y)

8. | Beruucnure 1) 0 YK-1.3.2
MOBTOPHBIN 2) 1
UHTErpal 3) 05
vlncl dy IE" dx 4) 01

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

10.| Haitnure 1) 5 YK-2.V.1




3HaYEeHHE 2) 2
¢ynkuuum nByx | 3) 10
IIEPEMEHHBIX 4) 19
7=2x-y+15 B Otget: 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)
Z—z 4) (5x + 2)cos(5x + 2y)
byHKIIUN .
z = sin(5x + 2y Orger: 1)
12.| Jana q)y}g(HI/ISI 1) 1+ 3x— ;;{f VK-1.V.2
flx) =e™, 2) 1+ 3x+9x? OIIK-
TOI'/1a TIEPBhIE 3) 1— 3x+ 9x° 332
TpH (OTJIUYHBIC 3 .
OT HyJIs) YiIEHa 4) 1+ 3xc+ 20
Pa3NoKEHUS
stoi pyakuu | OTBet: 4)
B pan Teilsopa
B OKPECTHOCTH
TOYKU X5 =0
UMEIOT BH]]
13.| IToBTOpPHBII 1) 0 YK-1.3.2
UHTErpal 2) 1 VK-1.V.2
3) 0,5
vlﬂf dx VI"; dy FI"__ﬁl d4) -1
paBen Otser: 2)
14.| HeoOxoauMbIi 1) o= n"+£3 VK-2.3.1
IpU3HAK Tniader OIlK-
CXOIMMOCTH HE 2) o= s 3.V.2
BBIIIOJIHEH IS 3) T=,- > .
pana e
4 T2,
Otger: 1)
15.| Eciiu V-»5T10 1) 27 YK-2.3.1
Ky0 co 2) 9 OIIK-
CTOPOHOI 3) 81 333
JUTAHBI 3 4) 16
enuHHIEL, Toraa | OTBet: 1)
UHTETpal
fif, av
paBeH
16.| Beruucnure 1) 0,2 YK-1.3.2
MIOBTOPHBIN 2) 0,3 OIIK-
UHTErpal 3) 0,25 3.33
plﬁcl dx plﬁf —ﬂ‘l 4) 05

oF

Otgert: 3) 0,25




17.| Haiigure 1) [0, 4) YK-2.V.1
0071aCTh 2) (0,3)
CXOJIUMOCTH 3) (0,2)
D D)
e OtBet: 1)
18.| Beraucnure 1)4,5 YK-1.3.1
UHTErpal 2) 0,75 OIIK-
rt . e 134 3.3.1
J.: dx Jl xydy | 4)2
Otger: 2)
19.| YactHas 1) 6 YK-2.3.1
MPOU3BOAHAS 2) 6xy
o x ¢pyuknun | 3) 6X
TIBYX 4) 6x + 3x?
MePEMEHHBIX Ortser: 2)
z = 3x°y
20.| 3naueHue 1) 15 YK-2.V.1
¢ynkuu aByx | 2) 20
IIEPEMEHHBIX 3) -15
7z=3x-2y+16 B 4) -20
touke A(1,2) Otser: 1)
paBHO
21. VYxaxute Tun AuddepeHnaibHoro ypaBHeHus YK-2.3.1
(2x+ D)y +y=x:
OTBeTHI:
1) VYpaBHEHUE ¢ pa3ACISIONMMUCS TEPEMEHHBIMU
2) JIuHeiiHoe ypaBHEHHE
3) VYpasuenue beprymm
4) YpaBHeHHE B MOJHBIX AU epeHimanax
Otser: 2)
22. VYxaxute ob1ee peuieHue quddepeHInaibHOro YK-2.3.1
ypaBHenns (2x + 1)dy + y*dx = 0:
1) y=2In[2x+ 1]+ C OIIK-
2) vy =In|2x +C| 3.V.2
2
8) ¥= In|Zx+i|+C
4) y = 3In|x|
OTtBet: 3)
23. Vkaxute yactHOe penieHne nuddepeHnnantbHoro YK-2.3.1

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

1) y=4e > +5

2) v=4—x

3) y=3e* +2

4) y=2e"+2

OTtBer: 3)




24, Cpenu nepeunciieHHbIX TuddepeHInaIbHbIX YpaBHEHUN OIIK-

YKQKUTE YpaBHEHUE C Pa3ACIISIONIMMUCS TePEMEHHBIMU: 3.¥.2
1) (x*+y? + 2x)dx + 2xydy = 0 VK-2.3.1
2) (x*+y*)dx + 2xydy =0 OIIK-
3) (xy*+x)dx+(x*y—y)dy=0 3.3.1

4) (x*+y)dx —xdy=0

OTtBet: 3)

CucreMa OlLIEHHBAHUS TECTOBBIX 3a/IaHUM:

1 Tun) 3amanue KOMOMHUPOBAHHOTO THUIA C BBIOOPOM OJHOTO BEPHOTO OTBETA M3 HYETHIPEX
MPEJIOKEHHBIX U 000CHOBaHHWEM BhIOOpA CUMTAETCS BEPHBIM, €CIIM MPaBWIBHO yKa3aHa 1udpa
U TIpHUBEIEHBl KOHKPETHBIE apryMEHTHI, HCIOJb3yeMble Tpu BbIOOpEe oTBeTa. I[lomHOe
COBIAaJIEHUE C BEPHBIM OTBETOM OlLIeHHUBaeTCs 1 OajioM, HeBEpHBIA OTBET WIIM €T0 OTCYTCTBUE —
0 Gamnos.

2 tun) 3agaHue KOMOMHHMPOBAHHOTO THMAa C BHIOOPOM HECKOJBKHUX BAapUAaHTOB OTBETa W3
NPEUIOKEHHBIX U Pa3BEPHYTHIM OOOCHOBAaHHMEM BHIOOpA CUMTAETCS BEPHBIM, €CIH MPABHIBHO
yKa3zaHbl UGPHl U MPUBEACHBI KOHKPETHBIE apTyMEHTHI, HCIOJIb3yeMbIe IPU BHIOOPE OTBETOB.
[TostHOE coBmazeHue ¢ BEPHBIM OTBETOM OlLiEHHMBaeTcs 1 Oamiom, eciiy AOMYyIIEHbl OIUMOKU WU
OTBeT OTCYTCTBYeT — 0 Oasios.

3 tum) 3amaHue 3aKpBITOTO THIIA HA YCTAHOBJICHHWE COOTBETCTBUS CUUTAETCS BEPHBIM, €CIU
YCTaHOBJIEHBl BCE COOTBETCTBUS (MO3ULIMU W3 OJHOTO CTOJOIA BEPHO COMOCTaBIEHBI C
MO3ULIMSIMU Apyroro ctojiona). [lomHoe coBnazeHue ¢ BEpHBIM OTBETOM OIleHUBaeTcs 1 OamioM,
HEBEpPHBIN OTBET UJIU €ro oTcyTcTBHE — 0 OaioB

4 tumn) 3amaHue 3aKpBITOTO THIA HA YCTAHOBIIEHHE IOCIEIOBATEIHLHOCTH CUHUTACTCS BEPHBIM,
€ClIM TPaBUJIBHO YyKa3zaHa BCs mocienoBarenbHOCTh HMpp. IloaHoe coBmageHune ¢ BepHBIM
OTBETOM OIleHUBaeTcs | Gayiom, eciv JOMyYIIeHbBI OIMOKH WM OTBET OTCYTCTBYET — () Gayuios.

5 Tumn) 3anaHue OTKPBHITOTO THMA C Pa3BEPHYTHIM OTBETOM CUUTAETCS BEPHBIM, €CIHU OTBET
COBIMAZAaeT C OSTAIOHHBIM II0 COACPKAHUIO M TONHOTE. lIpaBWIBHBIA OTBET 3a 3aJaHHe
OlLICHUBaeTCs B 3 Oasuia, eclii JOMyIeHa O/1Ha OUIMOKA \ HETOYHOCTD \ OTBET NMPABUIIBHBII, HO HE
NOJHBIH - 1 6ast, ecnu gomyineHo Oosiee 1 ommOKH \ OTBET HENPAaBUIIBHBIN \ OTBET OTCYTCTBYET
— 0 6amoB.

[lepeueHp TeM KOHTPOJBHBIX PabOT MO NUCHUIUIMHE OOYYarolUXCsl 3a09HON (OPMBI
oOydeHus1, IpeCcTaBIeHbl B Ta0muie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX padOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Meroguueckue  Marepuaibl,  ONPEACISAIONIME  TPOIEIyphl  OICHUBAHUS
UH/IMKATOPOB, XapaKTEpU3YIOIIUX dSTanbl (HOPMUPOBAHMS KOMIIETEHLMH, COAEpKarcs B
JOKaJIbHBIX HOpMaTUBHBIX akTax [VYAIIL, periaMeHTHpyrOIUX TMOPSIOK U IPOLERYpPY
IPOBE/ICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEXYTOYHON aTTeCTalluu 00Yy4aroluxcs
I'VAIL

11. Meroau4eckue yKazaHus Uit 00YJIArOIIUXCS IO OCBOCHUIO TUCITUTLIAHBI
11.1. Meroauyeckue yKazaHWs s OOyYalOIIMXCS 110 OCBOCHUIO JIEKIIMOHHOTO
MaTepuana.




OcHOBHOE Ha3HA4Y€HUE JIEKIMOHHOTO MaTepuana — JIOTUYECKH CTPONMHOE, CHUCTEMHOE,
riyOOKoe U sICHOE WU3JI0kKEeHHe ydeOHoro marepuana. Ha3HadeHune cOBpEeMEHHOM JeKIuU B
paMKax IUCIMIUIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(POPMALMIO 1O TEME, a B OCBOCHUU
(GyHAaMEHTaIbHBIX NpoOJeM JUCHMIUIMHBI, METOJOB HAy4yHOrO IIO3HaHMS, HOBEHIIMX
JOCTIDKEHUI Hay4HOH MbIciH. B yueOHOM mporecce JEKIUs BBIMOIHAET METO0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIus packpbIBaeT NOHATUIHBIN anmapar
KOHKPETHOW 00sacTé 3HaHUs, €€ IpoOJIeMbl, JAaeT LEJIbHOE INPEACTaBIEHUE O AUCIUILUIMHE,
IIOKAa3bIBAET B3aUMOCBS3b C APYTUMU JUCLUAIITIMHAMM.

[InaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYarONIMMHKCS JEKIIMOHHOIO MaTepuaa;

— TIOJYy4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAHUH, YPOBECHb
KOTOPBIX OIPEIEIISIETCS LEIEBOM YCTAHOBKOM K KaK10M KOHKPETHOU TEME;

— IIOJIyY€HHE OIbITa TBOPUYECKOH pabOoThl COBMECTHO C IIPEIOJIaBaTEIIEM;

— pa3BuTHE HIPOPECCUOHATIBHO-IENOBBIX  KauyecTB, JIIOOBM K IpeAMETYy H
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBILITICHHUS.

— MOSBJIECHUE HEOOXOJMMOTro HHTEpeca, HEOOXOANMOTrO JUI CAaMOCTOATENILHOM padoThI;

— IIOJIy4YCHUE 3HAHUH O COBPEMEHHOM YPOBHE pa3BUTUA HAyKM U TEXHUKH H O
IIPOTHO3€ UX Pa3BUTHSI HA OJIMKaiIlne Tobl;

— HayuyuTbCs METOJMYECKH oOpabaTbiBaTh MaTepuasl (BbIACIATH TJIaBHBIE MBICIU U
IIOJIOKEHUS, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  Pa3jIM4YHBIX
(bopMyIupoBKax);

— MOJIyueHHE TOYHOI'O IOHUMAaHHUs BCEX HEOOXOAUMBIX TEPMUHOB U MOHATHI.

JlexuvOHHBI MaTepuan MOXKET CONPOBOXKAATbCA JIEMOHCTpalMed CIajioB U
UCIOJIb30BAaHUEM DA3JaTOYHOI0 MaTepuallia IpU MPOBEIEHUH KOPOTKHX JTUCKYCCHH 00
OCOOEHHOCTSIX IPUMEHEHUSI OT/AEIbHBIX TEMATUK 110 IUCHUIUINHE.

CrpyKTypa NpefocTaBieHusl JEKINOHHOTO MaTepyaa:

— Omnpenenenns MaTeEMaTHYECKUX TEPMUHOB.
—  @DopMyIMpPOBKA TEOPEMBI.

— JloKa3arenbCTBO TEOPEMBI.

— HMnmroctpupyromuye npumMepsl.

11.2. MeTtoauueckue ykazaHUS sl OOYYaIOIIUXCS MO TPOXOXKACHUIO MPAKTUYECKUX
3aHATHH

[IpakTudeckoe 3aHSATHE SIBISETCS OAHOW M3 OCHOBHBIX (DOpPM OpraHu3aluu yueOHOTro
mpoliecca, 3aKJIFOYAIOIIasCs B BHITOJIHEHUH O0YYAIOIIMMHUCS T10J] PYKOBOJICTBOM MPETIOaBaTeNs
KOMIUIEKCa Y4YeOHBIX 3aJaHUil C LEeJIbl0 YCBOEHUS HAYYHO-TEOPETHYECKHMX OCHOB YyueOHOMU
JTUCIUTITMHBI, TPUOOPETEHUsS] YMEHUN U HaBBIKOB, OIIBITA TBOPUYECKOM JACSITEIHBHOCTH.

[enpro MPaKTUYECKOTO 3aHSITHSI U 00YYaIOIIErocs sIBIsIeTCS MPUBUTHE 00yJatOIIUMCs
YMEHUH U HABBIKOB MPAKTUUECKOU JIEATETLHOCTH 110 U3y4aeMOU TUCIUILINHE.

[Tnaaupyemble pe3yabTaThl MPU OCBOSHUHU O0YUYAIONTUMCS MPAKTUYECKUX 3aHITHIA:

— 3aKperuieHue, yriayOJeHue, pacHIMpeHue MW JeTaIW3alus 3HAHUK TPH PEIICHUH
KOHKPETHBIX 337124,

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITENILHOCTH  MBIIUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBJAQJICHHE HOBBIMHM METOJAMH W METOAMKAMH HM3YYCHHS KOHKPETHOW Yy4eOHOMH
JUCIUILINHEI;

— BbBIpabOTKa CIOCOOHOCTH JIOTHYECKOTO OCMBICICHUS TIONYYEHHBIX 3HAHUM IS
BBITIOJTHCHMS 3aTaHHI;

— CBSI3aHHBIE C MOJIyY€HHEM HOBOW MH(POpPMAIUH IMyTEM CaMOCTOSATEIHHO BHIOPAaHHBIX
obecrnevueHrne palruoHAIBHOTO COUETaHMSI KOJUICKTUBHOW U MHAUBHUIYalTbHOU (POopM 00ydIeHHSI.

OYHKIUY TPAKTUYECKUX 3aHATHIM:

— IO3HaBaTe/IbHAS,



— pasBuBarolas;

—  BOCITUTATENIbHAS.

[To xapakTepy BBIIOJHAEMBIX OOYYAIOIIUMCS 3aJaHU 10 MPAKTUYECCKUM 3aHSATHUAM
HOJIpa3/ICIISIOTCS Ha!

— O3HAKOMHTEJIbHBbIC, MPOBOJAMMBIC C b0 3aKPEIUICHHS UM KOHKPETH3alUH
U3yYCHHOI'O TEOPETUIECKOTO MaTepUaa;

—  aHAJIWTUYECKUE, CTABSIIUE CBOCH IEJIbI0 MOJYyYCHUE HOBOW MH(OPMAIMK HAa OCHOBE
(dhopMan30BaHHBIX METOJIOB;

— TBOpYECKHE, MOIXOI0B K PEIICHHUIO 3a/1ay.

®dopMbl OpraHu3aIiy TPAKTHYSCKUX 3aHATHIA:

- B UHTCpaKkTUBHOW (opme (pelicHHE CUTYallMOHHBIX 3ajad, 3aHATHUS 110
MOJICTTMPOBAHHIO PEATBHBIX YCIOBHIA, TPYIIIIOBBIC TUCKYCCHH);

- B HC MHTEPAKTUBHOH (opMe (BBIMOJHECHUE YIPAKHCHUU, PEIICHUE THUIOBBIX 3ajad,
pelleHre CUTYallMOHHBIX 33124 U IPYyroe).

TpebGoBanust K MPOBEACHUIO NPAKTUYCCKUX 3aHITUN

[IpakTryeckne 3aHATHS HAYMHAIOTCS C 3allUCH B OKYpHAJI  MpPENoJaBaTems
MPUCYTCTBYIOIIUX CTYACHTOB. 3aTEM OOBSIBIISICTCS TEMa MPAKTHUECKUX 3aHATHH.

[IperoaBaTens YUTAET YCIOBME 3aa4d M TpeiaraeT CTYACHTAM CaMOCTOSTEIbHO
pelInTh 3a/ady, UCIOJb3ys 3HaHUsS, MOMyYeHHbIE CTyIEeHTOM Ha JeKuuu. CTyIeHT, KOTOPBIH
NEePBBIM PEIIWI 3aJady, BBI3BIBACTCS K JOCKE. B ciydyae ecnm CTyOeHT MPaBWIBHO PEIIUII
3ajiauy, OH mojydvaer 5 0amioB. Eciu cTyleHT pemiaeT 3aavy ¢ MOMOIIBIO MPENOIaBaTelis, TO
nonyyaer 4 Oamna. 3aTeM, B KOHIIE CEMECTpPa, OLIEHKH CTYAEHTOB (BKJIOYAs OLEHKY
MOCEIIaeMOCTH) TMepeBoJsATCS B OOHychl (kauectBo) or O mo 5 OammoB. OTtu OOHYCHI
N00aBIISIIOTCS K 00IIeH cyMMe 0aJuIoB B paMKaX MOJIYJIbHO-PEUTHHTOBON CHCTEMBI.

CryneHtaM BbIaeTCsl JOMAlllHEE 3aJaHMe B BHJE 3ajad, KOTOpbIE OHM CHAIOT B
YCTaHOBIICHHBIE CPOKH.

11.3. Meroauueckue yKazaHus JUIsi 0OYJaIOMIMXCs MO MPOXO0XKIECHHIO CAMOCTOSITEITHHOM
paboThI

B xone BbIMOMHEHUSI CaMOCTOSITEILHOM pabOThI, 00yJaronIuiics BBIMOIHAET padOTy IO
3aJJaHUI0 ¥ IPU METOJUUYECKOM PYKOBOJCTBE IperojaBaTelis, Ho 0e3 ero HernocpeiCTBEHHOIo
y4acTusl.

Jns oOyyaromuxcst mo 3aoyHoi ¢opme O0ydeHHs, caMOCTOsITeNbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOIBHYIO paldoTYy.

B mnpouecce BBIMOMHEHHsSI CaMOCTOSTENbHONW paboThl, y oOydaromerocss GopMHpyeTcs
1enecoo0pa3Hoe IIaHUPOBaHUE PaboUero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBaTh YMEHMS
U HaBBIKM B YCBOGHHWU U CUCTEMAaTH3allMM NMPUOOpETaeMbIX 3HAHUH, 00ecreynBaeT BBICOKUI
YpOBEHb YCIEBAEMOCTH B TMEPHOJ OOY4YEeHMs, MOMOraeT TMOJYyYUTh HABBIKUM ITOBBIIICHUS
po(hecCHOHALHOTO YPOBHSL.

MetoauyeckumMi ~ MaTepuaiaMH,  HalpaBJSIIONIMMH  CAMOCTOSATENIBHYIO  paloTy
00y4aromuxcs SBISIOTCS:

— y4eOHO-METOAMYECKHU MaTepHal Mo AUCIUILINHE;

11.4. MeTtoauueckrne yKazaHus [UIsI OOYYArOIIMUXCS TIO TPOXOXKICHUIO TEKYIIETro
KOHTPOJISI YCTIEBAeMOCTH.

Texymuit KOHTPONb YCIEBAEMOCTH TMpeAyCMaTpUBAeT KOHTPOIb KadyecTBa 3HAHUI
00yJarOIINXCsl, OCYIIECTBIIEMOTO B TEUCHHE CEMECTpa C IEJbI0 OICHUBAHMS X0JIa OCBOCHUS
IUCIHTIINHEL

B Teuenme cemectpa B cucreme mguctaHimoHHoro oOydenus ['YAII B dopme
TECTUPOBAHUSL TPOBOJATCS JBE TMPOBEPOYHbIE pPAOOTHI MO PEMICHHIO 33a7a4y W OJUH
TEOPETUYECKHI Ompoc (TepedeHb BOMPOCOB JUIsI TECTOB pa3MelleH B «baHke BOMpPOCOB» B



cucreMe AucTaHIMOHHOrO oOyueHuss ['YAII), Ha mNpakTUYECKHX 3aHATUSAX TPOBOAATCS
IPOBEPOUHBIE PabOTHI MO pa3jesiaM Kypca B MHMCbMEHHOU (popMe, pacCUMTaHHbIE KaK Ha LIe10e
3aHATHE, TAK U HA €0 4acTb.

Pe3ynpTaThl TEKyIIEro KOHTPOJS YCIIEBAEMOCTH OyIyT YyUUTBIBATHCS NPHU NPOBEACHUU
POMEXYTOYHOU aTTeCcTaliy (IIPU UCTIOIB30BAHUHU OATBHO-PEHTHHIOBOI CHCTEMBI OLICHUBAHMS,
KaX/blii BHJ KOHTpOJS OLEHMBAaeTCs B Oajulax, W3 KOTOPbIX (OPMHUPYETCS MTOTOBBIN
pe3ynbTar).

11.5. Meroauyeckue ykazaHus st OOY4arOHIMXCS MO MPOXOXKJICHUIO MPOMEXYTOUHOU
aTTeCTallUU.

[Ipomexyrounas  arrecranus  OOydalomUXCs — MPeaycMaTpuBaeT  OILICHHWBAHUE
MIPOMEKYTOUHBIX U OKOHYATENbHBIX Pe3yJbTaTOB 00YUEeHHsI IO AUCUUIUIMHE. DK3aMeH — (opma
OIICHKHU 3HAHWH, IMOTYYCHHBIX OOYYaIOIIUMCS B MPOIIECCE U3YYCHUS BCEH TUCIUIUIMHBI WU €€
YacTH, HAaBBIKOB CAMOCTOSITENbHOW pPa0OTHI, CHOCOOHOCTH MPUMEHSATh HUX IS pPELICHHUS
MPaKTUYECKHUX 3a]ad. DK3aMeH, KaK MPaBujIo, IPOBOJUTCSA B MEPHOJI IK3AMEHAITMOHHOW CECCUU
U 3aBEpINAeTCs AaTTEeCTAI[MOHHON OIEHKON «OTIMYHO», «XOPOIIOY», «YyIOBICTBOPUTEILHOY,
«HEYJIOBJIETBOPUTEITHLHO.



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




