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AHHOTaUs

HNucrunmaa «MartemaTtrka. MaTeMaTHYecKHi aHajau3» BXOJIUT B 00pa3oBaTEIbHYIO
pOrpaMMy BBICIIETO 00pa3oBaHUsl — MpOrpaMMy OakajgaBpHuara MO HANPABICHUIO MOJITOTOBKHU/
crenuansHocT 12.03.01 «I[IpubGopocTpoeHne» HaNpaBICHHOCTH «ABHAIMOHHBIC MPUOOPHI U
U3MEPUTEIIbHO-BBIUMCIIUTENIbHBIE KOMIUIEKCH». JlucuuIuimHa peanusyercs Kapeapoid «Nely.

JlucuuniuHa HaleaeHa Ha GOpMUPOBAHKE Y BHITYCKHUKA CIIETYIOIIUX KOMITETEHIUI:

VYK-1 «Criocoben ocymiecTBIsATh MOUCK, KPUTUYECKUH aHAIM3 U CHHTE3 MH(OpMAIHH,
MPUMEHSTh CUCTEMHBIN TOJIXO]] JIJIs1 PELIeHHsI TIOCTABJICHHBIX 3a]aW»

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

OIIK-1 «CnocobeH npuMeHSATh (PyHIaMEHTAJIbHBIE 3HAHUS, MOJyYEHHBIE B 00JaCTH
¢u3nKo- MareMaTH4ecKMX ¢ (WIM) €CTeCTBEHHBIX HAyK, W WCIOJb30BaTh HX B
npoeccuoHaNbHOM NesTeIbHOCTH, B TOM YHUCIIE B cepe MeJarornyeckoil 1eaTeIbHOCTH

CopepxaHue  TUCHUIUIMHBI ~ OXBaThIBA€T  KPYyr  BONPOCOB,  CBSI3aHHBIX  C
muddepeHIMaTbHBIM 1 UHTETPAIbHBIM UCUHUCIICHHEM, TEOpHUEW MpEeAesioB U PSIAOB U HX
MPUMEHEHHUEM.

[IpenogaBanne AMCHUIUIMHBI MPEAyCMATpUBAET Cienyromue (QopMbl OpraHu3aluu
yu4eOHOro mpolecca: JeKyuu, Npakmudeckue 3aHAMuUs, CamMoCmosmenbHas paboma
obyuaroue2ocs.

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONIME BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOIHAS aTTeCTAIUs B (hOpMe IK3aMEHa.

OO6miasi TpyA0EMKOCTh OCBOEHHS JUCLUHUIUIMHBI COCTaBISeT 8 3a4eTHBIX enuHul, 288
yaca.

S3bIK 00yUYeHUs IO TUCIUILINHE KPYCCKHM »



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

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

— ($opMHpOBaHKE Y CTYACHTOB CIIOCOOHOCTH M HaBBIKOB ()OPMYJIHPOBATH U pEIIaTh
npodeccuoHaNbHBIE 3314l C HCIOJB30BAHUEM arllaparta MaTeMaTHYeCKOTro
aHaims3a.

1.2. JlucumninHa BXOIUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTeIbHON MPOTrpaMMBI
BhIcIIeTo oOpasoBanus (naiee — OIT BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJIBTATOB OOYUCHUS O AUCIUILTUHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrare M3ydyeHus NUCHUILIMHBI OOYYaOUIMIiCS AODKEH 00JanaTh CleTyIOIUMHU
KOMIETCHIMSIMHU WM UX YacTAMU. KOMIEeTeHIInU 1 UHIUKATOPHI UX JOCTUKEHHS IPUBEICHBI B

Tabimuue 1.

Ta6ymma 1 — IlepeyeHb KOMIIETCHIIMI ¥ MHIUKATOPOB UX JIOCTHKCHUS

Kareropus (rpynna)

Ko n nHaumenoBaunue

KOII U HAMMCHOBAHUC MHJUKATOpA

KOMIIETCHIIUH KOMITETEHIINHI JOCTH>KEHHS] KOMIIETEHIIUU
VYK-1.3.2 3HaTh METOAUKH CUCTEMHOTO
VK-1 Cnocoben MOJIXO0/1a JIJI PEIICHUS] TOCTAaBIEHHBIX
OCYIIECTBIISATh 3aj1a4
nouck, kpurudeckuii | YK-1.V.2 ymers ocymecTBiasaTh
aHaJu3 U CUHTE3 KPUTUYECKHUI aHAJIU3 ¥ CUHTE3
Y HUBCPCATbHBIC uH(popMaluu uH(pOpMaLIUHU, TOTYYCHHON U3 Pa3HBIX
KOMIIETEHIINN p ’ p ’ i p
MPUMEHSATD WCTOYHHUKOB, ISl PEIICHUS TTOCTaBICHHBIX
CHUCTEMHBIN NOAXO0A | 3a/Ja4
JUISL pELICHUS VK-1.B.2 BnageTh HaBbIKaMH CUCTEMHOTO
MIOCTAaBJIEHHBIX 33/1a4 | MOAXO0Ja JJIsl PEIICHHS TOCTABJICHHBIX
3aja4
VK-2.3.1 3HaTh BUABI pECYpPCOB U
OTpaHUYECHUS JUIsl PEHICHUS TTOCTaBICHHBIX
VYK-2 Cnocoben ‘P p
ONPENENATh K Janat
P pyT VYK-2.Y.1 ymeTs npoBOUTH aHAJIN3
3aJa4 B paMKax -
. MOCTaBIIEHHOM LIeH U (POPMYIUPOBATH
MOCTaBJIEHHOM 11eNn
3aJ1a4M, KOTOpble HEOOXOIUMO PEIIUTD IS
U BbIOMpaTh
€€ TOCTHKEHUS
ONTUMAaJbHBIE
YHuBepcanbHbIE VYK-2.Y.3 ymeTh BbIJIBUTaTh
CIOCOOBI X N N
KOMIIETEHIINH aNbTePHATUBHBIE BAPUAHTHI IEUCTBUH C

peleHus, UCXOAs U3
JEHUCTBYIOLIUX
IIPaBOBBIX HOPM,
HUMEIOIIUXCSA
pPECYpCOB U
OTpaHUYECHUN

IEJTBI0 BBIOOPA ONTUMAJIBHBIX CITOCOOOB
pelieHus 3aj1a4, B TOM YUCJE C TOMOIIbIO
M (POBBIX CPENICTB

YK-2.B.2 BraneTs HaBbIKaMH BbIOOpa
ONTUMAIBHOTO CII0CO0a pelieHus 3a/1a4 ¢
Y4E€TOM HMEIOIINXCS YCIOBUH, PECYPCOB U
OrpaHUYECHUN

O6menpodeccrnoHanpHbIE
KOMIIETSHIINH

OIIK-1 Cnocoben
IPUMEHSTh
€CTECTBCHHOHAYYHBIC
1 00IIIENHKEHEPHBIE
3HAHUSI, METOIBI
MaTEMATHYECKOTO
aHaiau3a u
MOJICJTUPOBAHUS B

OIIK-1.3.1 3HaTh QpyHIaMEHTATIBHBIE
3aKOHBI PUPOIBI U OCHOBHBIE
MaTEMaTHUYECKHUE 3aKOHBI IIPU PELICHUH
3ajjay, CBSA3aHHBIX C pa3paboTKOil,
IIPOEKTUPOBAHUEM, KOHCTPYHPOBAHHUEM,
TEXHOJIOTUSIMU MPOU3BOJICTBA U
HKCIUTyaTalui OMOTEXHUYECKUX CUCTEM
OIIK-1.VY.] ymers npuMeHATh 3HaHUSA




WH)KEHEPHOM €CTECTBEHHBIX HAYK B MHKEHEPHOMN
JIeATETbHOCTH, MPAKTUKE IPOSKTUPOBAHUS

CBSI3aHHOM C OMOTEXHUYECKUX CUCTEM M METUIIUTHCKUX
pa3zpaboTKoOii, 17631 (117171

MPOEKTUPOBAHHUEM,
KOHCTPYHPOBAHUEM,
TEXHOJIOTHUSIMU
MIPOU3BO/JICTBA U
AKCIUTyaTaIlH
OMOTEXHUYECKHUX
CUCTEM

2. Mecro nucummumHbl B cTpyktype Ol
Hucuumimba He Oa3upyeTcss Ha 3HAHMAX, paHee NPUOOPETEHHBIX CTYACHTAaMH MpU
U3y4EHHH B BbICHIEH MIKOJIE KAKHUX -TMOO0 TUCLMIUIMH.
3HaHMs, TOJy4YEHHbIE NPU U3YYEHUU MaTepuana JaHHOM [IHUCLUUIUIMHBI, HMEIOT Kak
CaMOCTOSITEJIbHOE 3HAYE€HUE, TAK U UCIIOJIB3YIOTCS IIPU U3YUEHUH IPYTUX AUCLIMILINH:
Maremaruka. Teopust BEpOATHOCTEN U MaTeMaTH4eCKasi CTATUCTUKA

3. OOBEM ¥ TPYTOEMKOCTh JUCITUTLIAHBI
JlanHbie 00 00IIEeM OO0beMe JUCIUILIMHBI, TPYJOCMKOCTH OT/ACIBHBIX BHUJOB Y4E€OHOMH
paboTHI IO TUCHHUTLIINHE (M pacIpeie]ICHUE 3TON TPYIOSEMKOCTH IO CEMECTpaM) MPEICTABICHBI B
Tadimue 2.

Tabmuna 2 — O0beM U TPYAOEMKOCTh JUCITUIIITNHBI

Bz yueGHoii paGoThi Beero TpymoeMKOCTb 10 cemecTpam
Nol No2
1 2 3 4
Oowan mpyooemKocmp oucyunuHbl, 8/ 288 4/ 144 4/ 144
3E/ (uac)
U3 Hux uacoe npakmuyecKkoil no020moeKu
AyoumopHhuie 3auamus, BCEro Jac. 32 16 16
B TOM YHCJIC:
nexiuu (JI), (dac) 16 8 8
npakTuyeckue/cemuHapckue 3anstus  (113), 16 8 8
(dac)
naboparopusie pabotsl (JIP), (dac)
KypcoBoil npoekT (padota) (KII, KP), (yac)
9K3aMeH, (Jac) 18 9 9
Camocmoamenvnan paboma, Bcero (4ac) 238 119 119
Buo npomescymounoit ammecmauuu:. 3a4er, JK3.
OK3.,
mubd. 3auger, sk3amen (3auer, dudd. 3auy, 3 OK3.
Di3.*¥) o

4. CopneprxaHue JUCHUTUINHBI
4.1. PacnpeneneHue TpyI0EMKOCTU JUCIHUILIMHBI IO pa3/JesiaM U BUAAM 3aHITHIA.
Paznenbl, TeMbl TUCHMIUIMHBI U UX TPYIOEMKOCTh MPUBEIEHBI B Ta0nuie 3.

Ta6mmma 3 — Pa3nensl, TeMbI TUCIUIUIMHBI, KX TPYT0EMKOCTh

Jlexum | 113 (C3)| JIP KII CPC

Paznensl, TeMBI JUCITUTUTHHBI (uac) (dac) (4ac) (qac) (qac)

Cemectp 1




Pasnen 1. Teopus npenenos 2 2 40
Paznen 2. luddepenunansHoe HCUUCICHAE 3 4 40
Paznen 3. MHTErpansHoe HCYHCIEHIE 3 2 39
Hroro B cemectpe 8 8 119

Cemectp 2
Paznmen 4. OyHKIMH HECKOTBKUX MTEPEMEHHBIX 3 2 40
Paznmen 5. luddepenunanpabie ypaBHEHUS 2 2 40
Pazgen 6. Psant 3 4 39
Hroro B cemectpe: 8 8 119
Utoro 16 16 0 0 238

[IpakTuyeckas MOArOTOBKAa 3aKIIOYAETCS B  HEMOCPEJICTBEHHOM  BBINOJIHEHUH
oOydJarlolmMMuUCs ~ OINpEAeNeHHBIX  TPYAOBBbIX  (YHKUMH,  CBSI3aHHBIX C  Oy;ymieit
po(hecCUOHATILHON e TENbHOCTHIO.

4.2. ConepxaHue pa3/ieJioOB U TEM JICKIIMOHHBIX 3aHSATHH.
ConeprkaHue pas/iesioB U TEM JICKITMOHHBIX 3aHATHI IMPUBEICHO B TaOIHIE 4.

Ta6muma 4 — ConepxaHue pa3eiioB U TEM JCKIIMOHHOTO IIUKJIA

Howmep pasznena Haseanue u cogep:xanue pa3iesioB U TEM JICKIIMOHHBIX 3aHATHI

Tema 1.1. OcHOBHBIE 2NIeMeHTapHbIe QYHKIMHA. YNCIOBBIE MHOXKECTBA.
Tema 1.2. Ilpeaen pyHKINU IPH HEOTPAHUIEHHOM POCTE apTyMEHTA.

1 TeopeMsl 0 pezenax.

Tema 1.3. Ilpenen ¢ynkuuu B Touke. HempeprlBHOCTh. 3ameuaTesnbHbIE
peesbl

Tewma 2.1. Onpenenenue npousBognou. Ee reomerpuueckuii u
MeXaHUYecKui cMblci. Tabiuia npou3BOJHBIX, YacTh 1.)

Tewma 2.2. Ilpasuna nuddepeniupoBanus. [IponsBoaHas CroxHOM
dbyHKIIMH, TPON3BOIHAsE 00paTHOM GyHKIMK. Tabnuiia MpoOU3BOIHBIX,
4acTh 2

Tewma 2.3. IIpon3BoaHbBIE BRICIINX MOPSAKOB. TeopeMbl 0
i depeHHpyemMbIX QyHKIHIX.
Tewma 2.4. IIpasuno Jlonuransa. @opmyia Teitnopa.

Tewma 2.5. luddepenuan pyHkiuu nepBoro nopsaka. Juddepenimanst
BBICIIIX TOPSIIKOB
Tewma 2.6. VccnenoBanue QpyHKINI C TOMOIIBIO MPOU3BOIHBIX

Tewma 3.1. IlepBoo6pa3znas. Heonpenenennsrit uaterpan. CoicTaa
HEOIPEICIIEHHOTO MHTEerpaia

Tewma 3.2. Tabnuna unrerpanoB. MeTo ] 3aHECeHHsI IO 3HAK
muddepennmana. MeTo1 3aMeHbI IEPEMEHHON UHTETPUPOBAHUS

3 Tewma 3.3. MnTerpupoBanue no yactam. IHTerpupoBanue panioHaIbHbIX
BBIPAKCHUM.
Tema 3.4. IHTerpupoBaHue TPUTOHOMETPUUECKUX BBIPAKEHUN

Tewma 3.5. Onpenenennbrii uaTETpai. OnpeneneHne U CBOMCTRA.

Tema 3.6. aTerpan c nepeMeHHbIM BEpXHUM Tipeaenom. opmyna




Hrrorona- Jleiibaumna

Tema 3.7. HecoOGcTBEeHHBIE HHTETPAIIBI

Tewma 3.8. IIpunoskeHus onpeaeaeHHOro HHTerpana

Tema 4.1 OyHKIMSA HECKOJIBKHUX MepeMeHHbIX. OCHOBHBIC MTOHSTHS.
HenpepbiBHOCTH

4 Tema 4.2. [luddepenunpoBanme GyHKIMHU HECKOIBKUX EPEMEHHBIX.
(Yactueie mpousBoanbie. Juddepenmnuan. [IponsBoanas ciaoxHOM
¢bysakun. YacTHBIE MPOU3BOIHBIEC BBICIINX TopsiakoB. @opmyna Teitnopa)

Tewma 4.3. ccnenoBanne pyHKIIMU HECKOIBKHUX NIEPEMEHHBIX.

Tewma 5.1. luddepennmanbabie ypaBHEHUS MTepBOTO Mopsiaka. OCHOBHBIC
nousTus. [{uddepeHnnanbabie ypaBHEHUS C pa3ISISIFOIIIMMUCS
nepemeHHbIMU. OHOpOAHbIE MU epeHIallbHbIE YPaBHEHUS IEPBOTO
MopsiAKa.

Tema 5.2.

5 . JIuneiinbie mudepeHranbHbIe YpaBHEHUS [IEPBOTO MOPSIIKA.
VYpasuenne bepuymmu. uddepennnanbabie ypaBHEHUS BBICIINX
MOPSIIKOB, JIOMYCKAIOIINE MOHMKEHUE TTOPSIIKa

Tema 5.3. JIuneitnsie ogHOpOAHBIE U] PepeHIHaTbHbIC YPAaBHEHHS C
MOCTOSTHHBIMH K03 punmeHTamu. JInHeiHbIe HEOJHOPOAHbIE
mudQepeHnranbHble YpaBHEHHUS BBICIINX TOPSIIKOB.

Tema 6.1. Hucnossie psasl. OCHOBHBIE Oonpe/ieieHus. Psibl ¢
MOJIOXKUTEIbHBIMH YiieHaMu. [Tpu3naku Jlanmambepa u Ko

Tema 6.2. HeoOxoaumblii ipusHak. [Ipu3naku cpaBHeHUs. IHTErpambHbIi
npusHak Komm.

Tema 6.3. 3HakonepeMeHHbIE PsiAbl. AOCOIOTHAS M YCIOBHAS! CXOJIUMOCTH
6 CoiicTBa abcomoTHO cxoaamuxcs psanaos. [Ipusnak Jlelioauma.

Tema 6.4. ®ynkiuonanbubie psiabl. O0macTe cxoaumoctu. PaBHoMepHas
cxoauMocTh. CreneHHsle psiabl. HTEpBan cxoaumoctu

Tema 6.5. CBolicTBa CXOASAIMIMXCS CTETIEHHBIX PSI/IOB

Tema 6.6. Paasl Teinopa u Maknopena

Tema 6.7. Pag @ypbe neproguueckoit GyHKIUN

Tema 6.8. Pag @ypbe yeTHON U HEUETHOU (QYHKIIUU

4.3. IlpakTtuyeckue (ceMUHAPCKUE) 3aHATUS
TeMbl MPaKTHYECKUX 3aHATHHA U X TPYJOEMKOCTb TPUBECHBI B TAOIHIIE 5.

Ta6n1/1ua 5— HpaKTI/I‘leCKI/IC 3aHATHUSA U UX TPYAOCMKOCTb

N3 Hux
No
Tpynoem | mpakTtuue
Ne Templ mpakTHYEeCKUX @OpMBI IPAKTUYECKUX N paszaena
. . -KOCTb, CKOit
/1 3aHATUN 3aHATHN JTVICIIHII-
(gac) MOATOTOB
JIUHBI
KM, (4ac)
Cemectp 1
[Ipenenst
AIMOHATTLHBIX
1 | Pan . Pewenue 3anau 1 1
BBIPQKCHHH Ha
OECKOHEUHOCTH U B




TOYKCE.

DKBUBAJICHTHBIE
OECKOHEYHO MaJIblE.
Yucio e.

Pentenue 3anau

[IpousBognsie.
IIpaBuna
nuddepeHIpoBaHms

Pemenune 3anau

IIpou3sBogHas CIOXKHON
byHKIUA

Pemenune 3anau

TabimuHoe
UHTETPUPOBAHUE
Buecenue oy 3Hak
nuddepennmana

Pentenue 3anau

3aMeHa IEpEMEHHOM.
WuTterpupoBanue 1o
4acTsIM
HuTterpupoBanue
palrOHAIBHBIX

byHKIMI

Pemenue 3anau

2 cemecTp

YacTHble IPOU3BOIHBIE

Pemenue 3agau

YacTtHble IIPOU3BOJHLBIC
BBICHIUX IMOPAIKOB

Pemenue 3agau

10

OkerpeMyM (QyHKIUH
HECKOJIbKUX
HEePEMEHHBIX

Pemenue 3agau

11

Pemenue
nuddepeHIaTbHBIX
YpaBHEHUN IIEPBOTO
nopsiaka. Oouue u
YaCTHBIC PEIICHUSI.
Astonomusie 1Y, IV ¢
pa3/ieeHHBIMU U C
pa3IeNAOIMUMUCS
NepeMEHHBIMHU
Pemenne ofHOPOAHBIX
Y nepBoro nopsaka u
Y kotopbie MOXHO
MIPUBECTHU K
OJIHOPOJIHBIM

Pemenue 3agau

12

JInnelinble

Qg depeHIaIbHbIe
YpaBHEHHS IIEPBOTO
nopsijika. Y paBHEHHS
bepnynnn
Huddepenunanbuble
YpaBHEHHSI B TTOJTHBIX
muddepeHnmanax.
WNHuTerpupyronmi
MHOXHTEJb

Pemenue 3amau

13

Huddepenunanbabie
YPaBHEHHS BBICIINX

Pemenue 3amau




MOPSIKOB,
JIOITYCKAOIne
MOHIKEHUE MOPsIIKa
JIuneitnbie
HEOJIHOPO/IHbBIE

g depeHImaIbHbIe
YpaBHEHHUS C
MOCTOSTHHBIMH
kodpurmenTamu

14

Pane1 c
MOJIOKUTEIHbHBIMU
wieHamu. [Ipusnaku
Hanamb6epa n Ko

Pemenue 3amau

15

Psngwl ¢
MTOJIOKUTEIEHBIMHI
YyJIeHaMH U
3HAKOIEPEMEHHbIE
panel. Heo6xomumprit
MPU3HAK U IPU3HAKU
CpaBHEHUS.

Pemenue 3amau

16

CrernieHHBIE PAABL

Pemenue 3agau

17

Psaner Teitnopa u
Makxkiiopena. Psiasb

Dypse.

Pemenue 3agau

Bcero: 16

4.4, JlabopaTopHBbIC 3aHATHS

Tembr 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTb IPUBEICHBI B TAOIUIIE 6.

Tabnuua 6 — JIabopaTopHble 3aHATHS U UX TPYJOEMKOCTb

Ne
/o

HaumenoBaHue 1a60paTopHBIX paboT

TpynoemMkocTsb,

(dac)

3 aux

No

MIPAaKTHUYECKON | pas3zaeia

MOJATOTOBKH,
(dac)

JUCITHAI
JINHBI

VY4eOHbIM MJIaHOM HE IPEAYCMOTPEHO

Bcero

4.5. KypcoBoe npoeKkTHpoBaHKe/ BHIIOTHEHHE KYPCOBOM pabOThHI
VY4eOHBIM MJIaHOM HE IPETyCMOTPEHO

4.6. CamocrodrenbHas paboTa 00yJarouxcs
Bunel camoctosiTenbHON paboThI U €€ TPYA0EMKOCTh IPUBEIEHBI B TabIuUIE 7.

Tabnuna 7 — Bunbel caMmocTosaTenpHOM paboThl U €€ TPYJ0EMKOCTh

. Bcero
Buna camocrositensHOM paboThI qac ’ Cemectp 1, uac Cemectp 2, yac
1 2 3 4




H3ydeHue TeopeTHUecKOoro MmaTepuania 48 24 24

nucturiuabl (TO)

Kypcooe npoektuposanue (KII, KP)

Pacuerno-rpaduueckue 3ananus (PI'3)

Brimonaenue pedepara (P)

[ToaroroBka K TEKyIieMy KOHTPOJIO

ycneBaemoctu (TKY) 48 24 24

Homamnee 3aganue (/13) 48 24 24

Konrtpomnbusie pabotsl 3a04nnukoB (KP3) 48 24 24

[ToaroroBka K MpOMEKYTOUHOM

arrectanuu (I1A) 46 23 23
Bcero: | 238 119 119

5. IlepeueHnb y4eOHO-METOAMIECKOTO OOSCTICUCHUS
JUTISL CAMOCTOSTEIILHON PabOThl 00YUAIOMINUXCS 110 TUCIUIUIMHE (MOIYJIIO)
Y4eOHO-METOIMUECKUE MAaTEPHAIBI JIJII CAMOCTOSITEIIBHONH PabOThl OOYYArOIIUXCSl YKa3aHbI B
.. 7-11.

6. IlepeueHb MeUaTHBIX U AJIEKTPOHHBIX YIEOHBIX U3IAHUN
[TepeueHs eYaTHBIX U 3JEKTPOHHBIX YIEOHBIX U3/IaHUN IpUBEICH B Tabuie 8.
Tabnuna 8— [lepedeHb MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX H3TaHHIMA

Mudp/ bubnuorpaduueckas ccpiika Konungectso
URL aapec IK3EMILISIPOB B
oubnmoreke
(kpome
AIIEKTPOHHBIX
AK3EMILISIPOB)
517 [Muckynos H. C. TuddepennmansHoe u 159
1134 UHTErpajibHOC HCUuCieHus: yueonuk: B2 1., T. 1./
H. C. TTuckynos. - CI16.: Mudpw, - 1996. - 416 c.
517 [Tuckynos H.C. luddepenunansrnoe u 145
1134 MHTETpaJIbHOE HCcUucieHne: yuebHoe nocodue. T. 2 /
H. C. IluckyHnos. - U3a. ctep. - M.: UnaTterpan-Ilpecc,
1998. - 544 c.
517 [Tuckynos H. C. TuddepennpansHoe u 237
1134 MHTETpasibHOE Hcuucienus: B 2 1.: yuebHOoe nocobue
JUist cTyieHToB BTy30B M.: UnTerpan-Ilpecc, 2004 -
- 2004. - 415 c.
517 bepman, I'. H. COopHuk 3agau no Kypcy 165
b50 MaTeMaTU4YeCcKoro aHanuza: yueoHoe nmocoowue / I'. H.
bepman. - 22-e u3n., nepepab. - CII106.: Ilpodeccus,
2005. - 432 c.
517 Bricmas matematuka. Pser: yaebnoe mocodue / HO. 167
I'96 A. I'yeman, C. I1. [TombrTkusn, A. O. CMmupHoOB; C.-
[Terep®. roc. yH-T a9pOKOCM. MPUOOPOCTPOCHUS. -
CII6. : M3n-Bo I'VAIL 2015. - 77 c.
https://e.lanbook. | ®uxrenronsir I.M. OCHOBBI MaTEMaTHYECKOTO 3BC Jlanb
com/book/65055 | ananmu3za. B 2-x T1. Tom 1-b1it - Cankr-IletepOypr:
Jlanp, 2015.- 448c.
https://e.lanbook. | ®uxrenronsi .M. OcHOBBI MaTeMaTHYECKOTO OBC Jlanb
com/book/411 | ananu3a. B 2-x TT. ToMm 2-ii - Cankr-IleTepOypr:



https://e.lanbook.com/book/65055
https://e.lanbook.com/book/65055
https://e.lanbook.com/book/411
https://e.lanbook.com/book/411

Jlans, 2008. - 464c.
https://e.lanbook. | COopHuK 3a1au 10 MaTeMaTHYECKOMY aHAIU3y. ToM OBbC Jlanb
com/book/2226 | 1. IIpenen. HempepsiBHOCTh. JuddhepeHnpyeMocTsb
/ JIJ. KynpsiBues [u ap.]. - MockBa : ®u3mariur,
2010. — 496 c.
COopHHK 3a/1a4 110 MaTEeMaTHYECKOMY aHainu3y. Tom OBbC Jlanb
https://e.lanbook. | 2. Uuterpansl. Psaabr: yueb. mocodue / JI.JI.
com/book/2227 | Kyapssues [u ap.]. - Mocksa : ®usmariur, 2009. -
504 c.
http://e.lanbook.c | bannun K.B. Maremaruyeckuii ananus. / K.B. ObC Jlanb
om/book/74580 | Banaun, B.H. banuisikos, A.B. Pykocyes. - M.
®JIMHTA, 2015. — 361 c.
http://e.lanbook.c | BepmanT A.®. Kparkuii Kypc MaTeMaTHYECKOTO OBC Jlanp
om/book/2660 | ananuza./ A.®. bepmanr, U.I'. ApamanoBuu. - CII6.:
Jlanp, 2010. - 736 c.
http://e.lanbook.c | Becos O.B. Jlekiuu no MareMaTu4ecKOMy aHAJIH3Y. - ObC Jlanb
om/book/72002 | M.: ®usmariur, 2015. - 480 c.
http://e.lanbook.c | 3noouna C.B. Maremarndyeckuil aHaiau3 B 3a1a4ax U OBC Jlaus
om/book/2377 | ynpaxuenusx. / C.B. 3nmobuna, JI.H. [Tocuriensckasl.
- M. : ®usmarnut, 2009. - 360 c.
https://e.lanbook. | Bypkosa E. B. MaremaTtnueckuii ananus. / E. B. OBbC Jlanb
com/book/147557 | Bypkosa, O. A. lllymepuna. - Kpacuosipck: Cubl'y
nM. akageMuka M. @. Pemetnéna, 2018. - 128 c.
YIAK 517.9 3unrep A.A., Makapoa M.B. [luddepenunansusie 100
ypaBHeHHUs: yue0. mocodue/ A.A. 3unrep, M.B.
Makaposa. —CII16.:.I'VAII, 2014.- 56c¢.
YK 517.9 Makaposa M.B., [Tomertkun C.I1. [lpumenenue 50
i depeHIanbHbIX YPAaBHEHUH /1S PEIICHUS
NPUKJIAJIHBIX 33/1a4: yue0.-meToa. nocodue/ M.B.
Maxkapoga, C.I1. ITombrtkun. —CII16.: T'YAIIL, 2021.-
45c.
https://e.lanbook. | Aradonos, C.A. Tuddepenunanpusie ypaBHeHHs / ObC Jlanb
com/book/106546 | C.A. Aradonos, A.Jl. 'epman, T.B. Mypartoa. —
MI'TY um. H.O. baymana, 2004. (Cep. Marematuka
B TeXHUYECKOM yHUBepcurere; Boim. VII).
https://e.lanbook. | XKabko, A. I1. AuddepenimansHpie ypaBHEHUS U ObC Jlanb
com/book/211928 | ycroitunBocTh: yueOnuk / A. I1. XKabko, E. 1.
Kotuna, O. H. YUnxoBa. — Cankr-IlerepOypr: Jlans,
2022. — 320 c.
7. TlepedyeHb HIMEKTPOHHBIX 00Pa30BaATEIBHBIX PECYPCOB
UH()OPMAIIMOHHO-TEICKOMMYHHUKAITHOHHON ceTr «THTepHET»
[MepeueHnb AIIEKTPOHHBIX 00pa3oBaTebHBIX pecypcos UH(OPMAIIMOHHO-
TEICKOMMYHHKAIIMOHHONH ceTH «VHTepHET», HEOOXOAUMBIX Ui OCBOEHHUS JTUCIUTUIHHBI

npuBeieH B Tabmuie 9.
Tabmuma 9 - IlepedyeHb DJIEKTPOHHBIX O0pa30BaTENbHBIX PECYpPCOB HMH(POPMAIIMOHHO-
TEJIEKOMMYHUKAITMOHHOU ceTh «HTepHeT»

URL anpec
http://www.math-net.ru
http://mathhelpplanet.com/

http://e.lanbook.com/view

HaunmenoBauue

OOb1epoccuiickuii MaTeMaTHYeCKHii mopTa

Marematnueckuii popym Math Help Planet
9BbC «Jlanb»



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

8. Ilepeuens nHDOPMAITMOHHBIX TEXHOJIOTUN
8.1. [lepeyenp mporpaMMHOro oOecHeueHus,, HCIOJIb3YEeMOro IPH OCYIIECTBICHUU
00pa3oBaTENFHOTO MpoIecca M0 JUCIUIIIHHE.
[lepedeHp UCTIONB3yeMOT0 IPOrpaMMHOT0 obecrieueHus npeacrasieH B Tadbmauie 10.

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

HwNE

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

[lepeyeHb HCMONB3YEeMbIX WHPOPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
Tabauie 11.

Tabmuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HanmeHnoBaHue

9BC «Jlaup»

9. MarepuanbpHO-TeXHHYECKast 6a3a
CoctaB MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeILHOTO MpoIiecca MO TUCIUTUIHHE, IPECTaBICH B Tabmuiel 2.

Ta6mmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

Ne HaumenoBaHue cOCTaBHOM yacTu Howmep aynutopuu
n/m MaTepUaJIbHO-TEXHUUECKOH 0a3bl (pu HEOOXOMMOCTH)

JlexuMoHHas ayguTOpuUs

AymuTopus Ui NpaKTUYECKUX 3aHATUI

10. OueHo4HBIE CpeICTBA TSI TPOBEICHUS IPOMEKYTOUHOM aTTECTAIIHH
10.1. CoctaB OLIEHOYHBIX CpPEACTBAJS TPOBEACHHS TPOMEKYTOYHOW aTTecTaluu
00yJaromuXxcs 1Mo JUCIUTUINHE TPUBEACH B Tadymie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl MPOBEACHUS MPOMEKYTOUHOMN aTTecTaluu

Bua npomexyTo4HON arTecTaluu [lepedyeHp OLICHOYHBIX CPEACTB

DK3aMeH Cnucok BOMpOCOB K 3K3aMEHY;
TecThl.

10.2. B kadecTBe KpUTEpUEB OIICHKH YPOBHA C(OpPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHCcs MpUMEHseTcsl 5-0ajuibHas MIKajla OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETeHIINH, KoTopas npuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajma ~ MOXYJBHO-PEUTHMHTOBOM  CHCTEMbl  YHUBEpCUTETa,  IpaBHiIa
HCIIOJIb30BaHUsI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOUIUM JIOKaIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabnuna 14 —Kpurtepuu onieHKH ypoBHS c()OPMHUPOBAHHOCTH KOMITETEHIIUHN

| Ouenka KOMIETEHIN | XapakTepucTuka chopMUPOBAHHBIX KOMIIETEHIUI




5-0ayupHas mKaia

— oOyyJaronuiicss TJIIyOOKO W BCECTOPOHHE YCBOWJ MPOTPAMMHBIN
MaTepua;

— YBEPEHHO, JIOTUYHO, ITOCIIEI0BATEIBHO M IPAMOTHO €0 M3JIaraer;

— ONUPAsCh HA 3HAHUS OCHOBHON W JIOTIOJHHUTEIBHOHN JIUTEPATYpHI,

«OTIIHUYHO) ™
GATTCHO TECHO TNPHUBSA3BIBAET YCBOCHHBIC HAYUHbIC TTOJIOKEHUS C MPAKTUYECKOM
JIeATEeTbHOCTBIO HAIIPABIICHUS;
— yMeno 000CHOBBIBAET U ApTYMEHTUPYET BBIIBUTACMEBIE UM H/JICH;
— JIeJIaeT BBIBOALI U 000OIICHHUS;
— CBOOOJTHO BJIQJICET CUCTEMOM CIICIIMATM3UPOBAHHBIX MIOHIATHA.
— o0yJaromuiics TBEPI0 YCBOWII MPOTPAMMHBINA MaTepHas, TPaMOTHO U
M0 CYHIECTBY W3Jaraer €ro, ONUpasiCh Ha 3HAHUS OCHOBHOM
JITEPATYPHI;
«ODOLLIOY — HE JIONYCKAET CYIIECTBEHHBIX HETOUHOCTEH;
P — YBSI3BIBACT YCBOCHHBIE 3HAHUSI C MPAKTUYECKOM JIESITEIbHOCTHIO
«3a4TCHOY
HaIlpaBJICHUS,
— apryMEHTUPYET HayYHBIE TTOJIOKECHUS;
— JIeJIaeT BBIBOALI U 000OIICHHUS;
— BIIAJICET CHCTEMOM CTICIIMAIM3UPOBAHHBIX TOHITHH.
— oOyyarouuiicss yCBOWJI TOJbKO OCHOBHOW IPOrpaMMHBIA MaTepua,
[0 CYIIECTBY M3JIara€T €ro, ONHMpasChb HAa 3HAHUSA TOJbBKO OCHOBHOM
JUTEpaTypHl;
— JIOMYCKaeT HEeCYIIECTBEHHbIE OIMOKH U HETOYHOCTH;
«yIOBJIETBOPUTEIIHLHOY o
— UCTIBITHIBACT 3aTPYAHEHHUS B MPAKTUYECKOM NPUMEHEHWW 3HAHWUM
«3a4TCHOY
HaIpaBJICHUS;
— cJ1ab0 apryMeHTHPYET HayuHbIE MTOJI0KECHHUS,
— 3arpynaHsieTcs B GOpMYJIUPOBAHUHU BBHIBOJOB M 00OOIICHU;
— YAaCTHUYHO BJIAJICET CUCTEMOM CIEIMATU3UPOBAHHBIX OHSITUH.
— oOyyJarouuiicss HE YCBOWJI 3HAYUTEIBHOM 4YacTH MPOrPaMMHOIO
Marepuaa;
— IONMyCKaeT  CYIIECTBEHHbIE  OMIMOKM W  HETOYHOCTH  IpH
«HEYJIOBJICTBOPUTEIIEHOY
paccMOTpEeHHH MTPOOJIEM B KOHKPETHOM HaIPaBIICHUY;
«HE 3a4YTEHOY

— MCIIBITBIBAET TPYIHOCTH B MPAKTHYECKOM IPUMEHEHNUHN 3HAHU;
— HE MOXKET apryMEHTHPOBATh HAY4HbIE MOJIOKEHHUS;
— He (JOpMYIIHPYET BBIBOJAOB U 0000IICHUH.

10.3. TunoBble KOHTPOJIBHBIE 3a/IaHUS WJIH HHBIE MAaTEPHUATIBL.
Bomnpocsr (3agaun) Asns sK3aMeHa mpecTaBiIeHbl B Tabauie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Ne [Tepedens BOmpOCOB (3a71a4) TSl SK3aMeHa Kon

/1 WHJIUKATOpa
Cemectp Nel

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

1. Beruuenuts npenen lim ————

OTtBer: 3

2. Beunents npezen lim ———

OtBet: 8/5

3. Beuucnuts npegen lim ———

Ortser: 3/2

4. Berunciuts npezpen lim -

¢~ —hx—2

x—roo X +2x—8

-

K=*g &

x—roo 2%~ —3x—2

—-x"+x+E

x—3 2x~—5x—3




Ortser: - 5/7

5. Brbruucauts npeaen lim ";

x—+oa  OX

OTBeT: 0eCKOHEYHOCTEH

6. Beruncnuts npegen lim ———

x——2 —x-+2x+8

Ortser: -3/6 = -1/2

7. Borumcnuts npezgen lim —

X~ 00

OTBeT: 0€CKOHEYHOCTH

8. Boramemuts npenien lim ————

Otser: 7/6

9. Bsruucnuts npegen lim - _

x—oa N —7x+12

OTBeT: 0€CKOHEYHOCTH

X FX—&

10. Beruncnuts npeaen lim

3
-
S

KXo =

X

OTteer: 8/5

Kakue u3 npeacTaBieHHbIX HUXKE MIPEJIEIOB MOT'YT OBbITh BBIYMCIICHbI VYK-1.B.2
METOJIOM JIEIEHUsI Ha OOJIbIIIYIO CTETIEHb IEPEMEHHbIX ?
. 3x“—5x
a) lim=—=—
x—0 X°t+2Ix
b) lim ———
x—3 2x°
. 3x’-4x—4
lim —————
C) x—oo 2X“—3x—2
. —x i
d) lim———
®x—=3 &K —aX—a
. x 3—23 z —x+2
e) lim———
o0 Ix-—Tx+2
OtBeT: ), C), €)
Kakas ¢yHKIMS Ha3bIBaeTCsl HETPEPHIBHOM B TOUKE Xo? OIIK-1.3.1
Otser: ®@ynkmus f(X) Ha3pIBaeTcsi HeMPepPHIBHON B TOYKe X0, €CJIH
OHA ompe/eIeHA B HEKOTOPOH OKPECTHOCTH 3TOM TOYKH X0 U
lim f(x) = f(x,)
X
Yemy paBHa cymMMa KOHEYHOTO YHCJia OECKOHEYHO MalbIX (PyHKINNA? OIIK-1.3.1
OtBer: CymMMa KOHEYHOI'0 YHCJIA 0ECKOHEYHO MaJbIX (PyHKIMM —
3TO0 (PYHKIHS 0eCKOHEYHO MaJIasi
Teno mBusketcs o 3akoHy S(t) = 5t° +1. Uemy paBHa ckopocTs V(t) B OIIK-1.3.1
OIIK-1.V.1

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

2) 4
3) 10




4) 15
OrBer: 4)

1) BblumciIMTE HPOM3BOAHYIO GYHKIMH ¥ = X~ + 4% VK-1.B.2
. OIIK-1.V.1
Otser: 2x + 4% In4
2) Bepno mu yrBepxaenue: «[Ipons3BoaHas cyMMbl IBYX
muddepeHurpyembIx GyHKIUI paBHA CyMMe POU3BOJHBIX ITUX
¢bynkuuity. OTBET apryMeHTHpYHTE.
Orser:
IIpaBuia nuddepeHnnpoBanusi MOIyT OBITH 3allMCAHBI:
1. (C-u(x))'=C-u'(x)
2. (U(X)Ev(x))'=u"(x)xVv'(x)
3. (UX)-v(X))'=u"(X)-v(X)+u(x)-V'(X)
wlol, ¢ uTxdvlx)l—uwlx)vix
4. ('.":.1' :I = ;,2 I:.';'
®opmyJia Ne4 kak pa3 u o3HauvaeT, 4T0 «[IpousBoaHasi cyMMBI ABYX
auppepeHunpyeMbix GyHKUMA paBHA cyMMe NPOU3BOAHBIX ITHX
pyHknmii».
1) BbluMCINTE NPOM3BOAHYIO GYHKIHH ¥ = X ° - 4% VK-1.B.2
; OIIK-1.V.1
OrBer:V = x - 4% (2 + xin4)
2) Bepno nu yrBepxaenue: «[IpousBoaHas pou3BeCHHS ABYX
muddepeHrpyemMbIx QyHKIUI paBHA IPOU3BEACHUIO IPOU3BOIHBIX
TUX QyHKUuMi». OTBET apryMeHTUpYyiiTe.
OTBeT: yTBep:KIeHHe HEBEPHO.
IIpaBuaa nudgepeHnrpoBaHusi MOIyT OBITH 3alIMCAHBI:
1. (C-u(x))'=C-u'(x)
2. (U(X)Ev(X))'=u"(x)xVv'(x)
3. (U(X)-v(x))'=u'(x)-v(x)+u(x)-v'(x)
ulxl., ; uTxdvlx)—ulx)vix
4. (.‘ﬂ:..l. :I = ;,2 I:.'L'
®opmysia Ne3 —310 popMyJia 1JIsi BBIYMCICHUS IIPOU3BOXHOM
npousseaeHust AByX AU depeHurpyeMbIX pyHKIHIA, OHA He
COOTBETCTBYET NPHBEICHHOMY B YTBEP:KICHHH TEKCTY.
Haiinute popmyny ¢ omnOkoil. ApryMeHTHUpYHTE CBOM OTBET. OIIK-1.V.1

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

2. (UO)EV(X))'=u'(X):V'(X)
3. (UX)-v(X))'=u"(x)-+-V'(X)
e

a .
v (x

OtBer: ommoOka B popmyae Ne3. Ilo npaBuay auddepeHunpoBanus




npousBeaeHus AByX AupPepeHuupyembix QyHKIUI MPOU3BOTHASA
Npou3BeleHUus BbIYucasiercs mo gopmyJie:
(U(x)-v(x))"=u’(X)-v(x)+u(x)-v'(x)

[TpaBuna quddepennmporanus. [IponsBoaHas ClI0KHON (HYHKIHU.
Samanue 1.
1) HaiimuTe nmpou3BoaHYO (PyHKIHH

vy =5cos(7 +8x)+ V7x—8

OTtBeT:
3

7 _2
—40sin(7 + 8x) + 1(?:{— 8) ¢

2) HazoBwute kakoe-1u00 1U(ppoBoOe CPEACTBO, MPUMEHHUMOE IS
peureHus qanHou 3agaun. OO0CHYHTE BaIl BHIOOP.

Oteer: K undgpoBbiM cpeacTBaM, KOTOPbIe MOI'YT ObITh IPUMEHEHDbI

JUISl pelleHus JaHHoi 3aaaun oTHocuTcsa Wolfram Mathematica-
nporpaMMHoe odecrneuyeHnue, BKJao4valliee 00J1b10i HAOOP
MaTeMaTHdecKUX (PYHKIHUA B TOM YHUCJIECUCTEMY KOMNbLIOTEPHOI
ajiredpbl, OPUEHTHPOBAHHYIO HA NMOJAT0TOBKY HHTEPAKTHBHBIX
AOKYMEHTOB C BbIYMCJICHUSIMH U BU3YAJIbHbIM CONPOBOXKICHUEM.

3ananue 2.
1) Haiiaute npou3BOoHYIO (PYHKIIMH

v = 5cos(5+ 2x) #In(5x— 2)

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

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

OtBet: K undpoBsiM cpeacrBam, KOTOpbie MOTYT ObITh PUMEHEHbI

JJISI pellieHus JaHHoM 3agaumn oTHocuTcst Wolfram Mathematica-
nporpamMMHoe odecrneyeHue, BKJIOYaomee 00J1b110il Hadop
MaTeMaTu4ecKuX GyHKIHUI B TOM YHCJIECHCTEMY KOMINbIOTEPHOM
ajiredpbl, OPUEHTUPOBAHHYIO HA NMOJAT0TOBKY HHTEPAKTHBHBIX
AOKYMEHTOB C BIYMCJIEHUSAMH U BU3YAJIbHBIM COMPOBOXKIEHUEM.

3ananue 3.
1) HaiinuTe npou3BOAHYO GYHKIUH
_ —6tg(7 + 4x)
" In (7Tx— 4)
Orser:

7
Tx—4

-24

¢ In(7x— 4) + 6tg(7 +4x) *

S
cos” (7T+4x

(In(7x— 4))?
2) HazoBute kakoe-mu6o nudpoBoe CPeaCcTBO, TPUMEHUMOE IS
penieHus qaHHou 3agaun. OO0CHyHTE BaIll BBIOOP.

OtBet: K undpoBbiM cpeacTBam, KOTOpbie MOTYT ObITh PUMEHEHbI

JUISI pellleHus JaHHoi 3a1aun oTHocuTcst Wolfram Mathematica-
nporpamMMHoe odecrneyeHue, BKJIOYaomee 00Jb110ii Hadop
MaTeMaTH4YeCKUX GYHKIMIA B TOM YHCJIECHCTEMY KOMIIbIOTEPHOM

Ex—-2

VK-2.V.1
YK-2.¥.3



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

ajiredpbl, OpMEHTHPOBAHHYI0 HA MOATOTOBKY HHTEPAKTHUBHBIX
AOKYMEHTOB C BBIYMCJICHUSAMH U BU3YaJIbHBIM CONPOBOKICHHEM.

3ananue 4.

1) Haiinure nmpou3BoHy0 QYHKIIUH
v =4/ 2 — 6sin(7 + 4x)
OTser:

1

2,/2 —6s5in(7 + 4x)
2) HazoBure kakoe-imu00 uppoBoe CpeacTBO, IPUMEHUMOE JIJIS
peureHus qaHHou 3agadn. OO0CHYHTE BaIll BEIOOP.

(—24)cos(7 + 4x)

OtBet: K undpoBbiM cpeacTBam, KOTOPbie MOTYT ObITh IPUMEHEHbI

JUIsl pelieHusl JaHHoi 3agaum oTHocuTest Wolfram Mathematica-
nporpamMMHoe odecrieueHue, BKJIOYamiee 00J1b110ii Hadop
MaTeMaTH4YecKuX QYHKIHMA B TOM YHCJIeCHCTEMY KOMIbIOTEPHOI
ajiredpbl, OpMEHTHPOBAHHYIO HA MOJATOTOBKY HHTEPAKTHBHBIX
AOKYMEHTOB € BbIYMCJIEHUSIMU U BU3YAJbHBIM CONMPOBOKIEHHEM.

3agaHue 5.

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

3
—20sin(3 +4x) +

(3x—4)In4
2) HazoBute kakoe-1u60 uudpoBoe cpeacTBo, MPUMEHUMOE s
pereHust JaHHoM 3aaaun. OGOCHYWTE Balll BHIOOP.

OtBet: K undpoBbiM cpeacTBam, KOTOPbie MOTYT ObITh IPUMEHEHbI

JUIS pelleHus JaHHoi 3aaaun oTHocuTcss Wolfram Mathematica-
nporpaMMHoe odecrneyeHue, BKJIKYaIiee 00/1b110ii HAOOP
MaTeMaTH4eCKUX PYHKIMA B TOM YHCJIE CHCTEMY KOMIIbIOTEPHOM
ajredpbl, OpMEHTUPOBAHHYIO HA MOJATOTOBKY HHTEPAKTUBHBIX
AOKYMEHTOB C BIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKICHUEM.

10.

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

“yl = =10 R 3

IPOU3BOIHOM QyHKIMHU v = /2 — 6s5in(7 + 4x) ? OTBET 0OOCHYIHTE.
OTBeT: BbIpa:keHHE SABJSIETCS MPOU3BOAHOM 1151 PYHKIMH, YTOOBI
3T0 000CHOBATH MOKHO B3ITh IIPOU3BOHYIO OT

V= ,‘,-"2 — Gsin(? + 4%) WIH BBIYMCJIUTH HeonmpeaeJeHHbII
HHTerpaJ

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

OIIK-1.V.1

11.

3anummTe ypaBHEHHE KacaTenbHOM K rpaduky QyHKIuN y=x° - 2
B €r0 TOUKe ¢ abcimccoi Xo= 1
OrBer: y=3x-4

OIIK-1.V.1



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

12.

B KkaKoii Touke ypaBHeHHe KacaTeIbHOH K rpadHKy GyHKIHH y=X° -2
nMeet B Yy=3X-4

OrtBet: Xo=1

3amaga MOXKeT OBITh perieHa AByMs criocobamu. O0ocHyiTe 00a
croco0a pereHus.

OrtBet: [lepBolii c10c06 0OCHOBaH HA ONpeAeIeHHN KacaTeJIbHO K
rpaguky GyHKIHUU — ITO 001Iasi TOUKA rpaduka GyHKUUM U

l'[pﬂMOi;I, ﬂBJIﬂIOIIICﬁCH KacaTeHbHOﬁ, T.€. HY’KHO PE€HINTb CUCTEMY
o .1’ - ,1'3 -2

ABHCHMUMU ;
yp y =3x —4

IIpu BTOpOM cnioco0e pemieHusi, HeO0X0AUMO CPABHUTH 001Iee
ypaBHeHHe KacaTeabHoi ¥ = y(x,) + ¥ (xy)(x— x;) ny=3x-4

OIIK-1.V.1

13.

ITycts B TOuke (Xo, Yo) mepecekarores ase kpusbie Y=F(X) u y=g(x). O6e
¢byukuuu Y=f(X) u y=g(X) umerot npousBogHbIe B TOUke (Xo, Yo). Uemy
PaBeH yroj M1y KPUBBIMH?
OrtBer: Yriom ¢ mexxay kpubiMu Y=f(X) m y=g(X) B Touke (Xo, Yo)
HA3bIBAETCS YIoJl MeKIYy KAcaTeJIbHBIMH K MPSMbIM,

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 nonoxxeHue TOUKM npu e€ IBMKEeHUM 3a1aéres pyHkuuen S=S(t),
riae t — Bpems. Uemy paBHa CKOPOCTh TOUKH? BhIuuinrTe Homep BEpHOIO
YTBEPKACHHUS.

a) CKopocTh TOYKH paBHA NMPOU3BOAHOI pyHKIIM S(t)

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

b) Ckopocts Touku paBHa auddepenimany Gyuxuun S(t)

OrtBeT: a)

OIIK-1.3.1

15.

[Tycts ¢pynknus y = f(x) 3amana Ha uatepsaie (a, b). Hazoure ycnoBue
yobiBanust GpyHkuun y = f(x) Ha unrepsaie (a, b).

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

YK-1.3.2

16.

[Tycts ¢ynknus y = f(x) 3agana Ha uatepsaie (, b). Hazoure ycnoBue
BBINTYKJIOCTH BBepX (pyHKImu y = f(x) Ha uHTepBaie (a, b).

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

YK-1.3.2

17.

[Mycts Gpynknus y = f(x) 3agana Ha untepaie (a, b). HazoBure yciosue
BOTHYTOCTH (BBINYKJIOCTH BHU3) QpyHKIMHU Y = f(X) Ha nuHTepBase (a, b).
Oteet: Ecim BTOpasi npousBoanasi pynkmuu y = f(x)
MOJIOKUTEILHA JIJIsl BCEX X U3 HHTepBaJa (4, b), To pyHkuus
BOTHYTA (BBINYKJIA BHU3) HA ’TOM MHTepBaJie.

VK-1.3.2




18.

[Tycts nuddepenniupyemas byakuus y = f(X) 3amana Ha HHTEpBaje

(a, b).

W3BecTHO, 4TO B TOUKE Xo Ha uHTEpBaie (a, b) mpoussoaHas byHkimu y
= f(x) paBHa Hym0. Kakux gaHHBIX HE XBaTaeT, 4YTOOBI yTBEPKIAATh, YTO
B 9TO# TOUKE (PYHKIUS UMEET MaKCUMyM?

OrBer: B Toukax 3xcTpeMyMa Ha uHTepBaJie (3, D) npousBoaHas
¢dynkuum y = f(X) paBHa HyJ110 (He00X0AUMOE YCJI0BHE). ITA TOUKA
MO3KeT OBITh TOYKOH MaKCMMYMa, MUHHUMYMA WJIH Neperunda
rpaduka pyakuun. s Toro, yTo6bl B TOUKE ObLT MAKCHUMYM,
Npou3BoIHAS (PYHKIMH JT0JKHA MEHSATH 3HAK C ITHCA HA MUHYC.

YK-2.B.2

19.

Kakas npsiMast TMHUS Ha3bIBACTCS aCHMIITOTOM rpaduka GyHKIUN
y=f(x)?

Otser: IIpsimast TMHHAST M HA3bIBAETCS ACMMIITOTOI rpadguka
¢yukuuu Y=f(X), ecoin paccrosinue d or Touku M, jexkameid Ha 3TOM
rpaduke, 10 MPSIMO M CTPEMHUTCSA K HYJII0 IPH HEOrPAHHYEHHOM
yAaJIeHHH 3TOil TOUYKH 10 rpaduKy OT Hayajia KOOPAUHAT B
0€CKOHEYHOCTh.

VK-1.3.2

20.

BepHo 11, 4yTO BBIpaXkeHue

1w

2
: +—-x=+5

4 37 5

SBnsiercs pemenrem [(5x® — 2x* ++/x%)dx ? OtBer 0GoCHYiATE.

[IpuBenute nBa criocoda penieHus.

OtBert: BLIpakKeHHe

5 2
5,1 2,3
4 3

J (5x% — 2x% + \.-"F]dx

i =
Toxt+ 5 siBJIsIeTCS peleHreM

JIJIst 0TBETA HA 3TOT BONPOC MOKHO B3SITH HHTErPaJl
i . = 5 2 25
J (5x° —2xX" + ¥ )dx=—x*—=-xX*+=-x1+C
5 ) 3 5
5
5 a 2 3 2 = .«
T.e. sx* —Zx’ +-x2 +5 -9T0 0aHO U3 pemennii npu C=5.

Bropoi BapuanT E)ememm: B3AITh NPOU3BOAHYIO OT
5 2
I
4 3

L —
dynkuun  5x° —2x* + v x® | 3maunT BHIpaXKEHHe
5

o - [V}
+oxz+ 5, NIPOU3BO/IHAS PABHA NOAUHTErPaJbHOI

5 . 2 =
;x“ - ;xg +-xZ+5  SIBISETCS pelleHUeM HHTerpaa.

OIlK-1.V.1

21.

1. Beiuucnuth HeONpeaeNEHHBIN HHTETpaL:

J (5x% —2x* + \.-":Tsjﬂ‘,w

Ortser:

5 2 2 3
—xt——xF+-xa+C
4 3 5

2. BbIYHCIUTH HEOIpeIeIEHHBINA HHTETpall:

- o 3 1 P
J (Vx*+3x" -5 —=)dx
v

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




OTtBer:
33 3 L
—xi + Ex“ —20x+ C

5

3. BbIuucauTh HEonpeneEHHBINA HHTETpall:

—_—
i i

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

3¢ 67

—xi+ —x6+C

8 7

4. BbluMcnuTh HeONpeneaEHHbIN UHTETpall:

ol 4 "'."_3

X — VX ;

J ——)dx
-x-.:l

OTtBer:
5

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

5. BbruucnauTs HeonpenenEHHbIN UHTErpa:

-

J cos(4x — 7)dx
Ortser:

1
—sin(4x—7)+C
E )]

22.

MeTo1bI MHTETPUPOBAHKS: METO] BHECCHHUS 1O 3HAK AuQdepeHnana

Y METOJ] 3aMEHbI IEPEMEHHON HHTETPUPOBAHHUS.

1. BribGepute METOJ MHTETPUPOBAHUS U BHIYUCIUTE UHTErPa.
VYKaxxute Kakoi METOJ HHTETPUPOBAHUSI IPUMEHSIIN:

J“ 2xdx
Vxi+3
OTBeT:
2yx2+3+C
Mo:xeT OBITH NPUMEHEH KAK METOJ BHECEHHS MOJI 3HAK

Au(ppepeHnnana TaK U MeTO/ 3aMeHbI IlepeMeHHO
HHTErPUPOBAHMS.

2. Bribepurte MeTO MHTETPUPOBAHUS M BEIYMCIIUTE HHTETPAJL.
VYkaxxute Kakoi METOJ UHTETPUPOBAHUS IPUMEHSIIN:

x*+1
Otser:
2arctg(x®)+ C
Mo:xeT ObITH IPUMEHEH KAK MeTO/l BHECEHHS MO/ 3HAK
auddepenuunaa Tak M METOJ 3aMeHbI NePeMeHHOM
HHTErPUPOBaHUS.

J’ dxdx

3. BriOepure MeTOx MHTETPUPOBAHUS M BEIYNCIINTE HHTETPAI.

VK-2.B.2
YK-1.¥.2




VYKaxuTe Kakol METOl MUHTETPUPOBAHUS TPUMEHSIIN |

J xsin(x® + 3)dx
Otser:

1 .
—;cﬂs[x“ +3)+cC

=

MoaxeT ObITh IPMMEHEH MeTO/I 3aMeHbI IlepeMeHH O
HHTErPUPOBAHUS.

4. BbiObepute METOA HHTETPUPOBAHUS U BBIUMCIUTE UHTETpall.
VYKaxxute Kakoi METOJ UHTETPUPOBAHUS IPUMEHSIIN:

X
J Vxcos? (Vx)
Otser:
2tg(Vx)+C
MoaxeT ObITH IPUMEHEH MeTO/ 3aMeHbI IlepeMeHHOM
HHTErPUPOBAHUS.

5. BsiOepuTe METO MHTETPUPOBAHUS M BBIYUCINTE HHTETPAI.
YKaxkuTe Kakoid METO MHTETPUPOBAHKS TIPUMCHSIIH:
OTtBeT:

[ dx
v
—2ln|4 — x| + ¢

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

23.

Samanue 1.

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

J X ¥ cosxdx

OtBer: xsinx + cosx + C
2) HazoBute kakoe-mub60 I1U(POBOE CPEICTBO, MPUMEHUMOE st
penieHus qaHHou 3agaun. O60CcHyiiTe Balll BHIOOP.

OtBet:
K uudpoBsiM cpencrBam, KOTOpble MOTYT ObITh NMPUMEHEHbI ISt
pelieHMs JaHHOW 3agauum  otHocuTcss Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJOYailee O00JbIIOH Hadop
MaTeMaTH4YeCKHX (PYHKIHI B TOM 4YHCJI€ CUCTEMY KOMIBIOTEPHOI
airedpbl, OPHEHTHPOBAHHYK) HA MOATOTOBKY HWHTEPAKTHUBHBIX
JTOKYMEHTOB ¢ BHIYHCJIEHUSIMU U BU3YaJIbHBIM CONPOBOKIEHHEM.

3ananue 2.
1) Bbr4uciinTh, IPUMEHUB METO/ MHTETPUPOBAHUA 110 4aCTsIM:
J(x +1)e*dx
Orser: (x +1)e* — e+ C
2) HazoBure kakoe-nmub0 1H(poOBOE CpPEACTBO, NPHUMEHUMOE IS

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



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

pereHust faHHOM 3aaaun. OOOCHYWTE Balll BHIOOP.

OTger:
K mudpoBbiM cpeacrBamM, KOTOpble MOI'YT ObITh INPHUMEHEHBI AJIs
pelieHusi daHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe of0ecnedeHHe, BKJIKOYaKinee 00JbmIOH Hadop
MaTeMaTu4ecKuX (GYHKIHUI B TOM 4YMCIe CHCTEMY KOMIbIOTEPHOM
ajareOpbl, OPUMEHTHPOBAHHYI0 HAa MOATOTOBKY MHTEPAKTHUBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.
3amanue 3.

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

OtBer: 0,5x% (Inx—0,5) + C
2) HasoBure kakoe-1100 1H(PPOBOE CPEACTBO, MPUMEHUMOE IS
pereHust faHHOM 3aaaun. OOOCHYHUTE Balll BHIOOP.

OtBet:
K uudpoBbiM cpeacTtBaM, KOTOpble MOTYT ObITH NMPUMEHEHBI ISt
pelieHusi JaHHO 3amayd  orHocuTcsa Wolfram Mathematica-
nporpaMMHoe of0ecnmedeHHe, BKJIKOYaKInee O00JbIIOH HaOoOp
MaTteMaTu4YeckuX (GYHKUMA B TOM YHCJIECHCTEMY KOMIbIOTEPHOM
ajiredpbl, OPUEHTHPOBAHHYI0 HA TMOATN0OTOBKY HMHTEPAKTHBHBIX
AOKYMEHTOB € BbIYMCJIEHUSIMHI U BU3YAJbHBIM CONPOBOKIEHHEM.
3amanue 4.

1) BeruncinuTh, NPUMEHUB METOJ UHTEIPUPOBAHUS 110 YaCTSM:
_'|,': * ginrdx

OtBer:—x’cosx + 2xsinx + 2cosx+ C
2) HasoBure Kakoe-n1u00 1H(PPOBOE CPEACTBO, MPUMEHUMOE IS
peuieHus qaHHou 3agaun. O60CHYyiiTe BaIl BHIOOP.

OrtBer:
K uudpoBbiM cpeacTBaM, KOTOPbIe MOTYT ObITH IPUMEHEHBI ISl
peuienus 1aHHoM 3aaaun otHocuTcst Wolfram Mathematica-
nporpamMMHoe odecrneyeHue, BKJIOYamwmee 00J1b110il Hadop
MaTeMaTu4YecKuX GyHKIUI B TOM YHC/Ie CHCTEMY KOMNbIOTEPHOI
ajaredOpbl, OpUEHTUPOBAHHYIO HA MOATOTOBKY HHTEPAKTUBHBIX
AOKYMEHTOB C BIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOKIEHUEM.

24,

3anganue 1.

1) BbluucInTE ONPEICICHHBIA HHTETPAT:

-

J ax

a0

OtBer: 2
2) HazoBute kakoe-mu60 mudpoBoe CPeCTBO, MPUMEHUMOE IS
pereHust gaHHOM 3aaaun. OGOCHYWUTE Balll BHIOOP.

OTtBeT:
K uudpossiM cpencrBam, KOTOpble MOTYT ObITh NPHMEHEHbI I

VK-2.V.3



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

pelieHusi aAaHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJWOYawilee O00JbIIOH Hadop
MaTeMaTU4YecKUX (PYHKUHMH B TOM 4YHCJe CHCTEMY KOMIbIOTEPHOIi
ajareOpbl, OPUMEHTHPOBAHHYI0 HAa MOAT0OTOBKY MHTEPAKTHBHBIX
JOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONPOBOKIEHUEM.

3amanue 2.

1) Beruucnute onpeaeacHHbIN HHTErpa:

1

J 2dx

0

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

OrtBer:
K mudpoBbiM cpeacTtBaM, KOTOPble MOI'YT ObITh NPUMEHEHbI JIsl
pelieHusi JaHHOW 3amayd  orTHocuTcsa Wolfram Mathematica-
nporpaMMHoe of0ecnmedeHHe, BKJIKOYaKinee O00JbmIOH Hadop
MaTeMaTu4ecKuX (YHKIUIA B TOM 4YHCJIe CHCTEMY KOMIbIOTEPHOM
ajareOpbl, OPUMEHTHPOBAHHYI0 HAa MOATOTOBKY WMHTEPAKTHUBHBIX
AOKYMEHTOB C BIYMCJIEHUAMH U BU3YAJIbHBIM CONIPOBOXKIEHHEM.

3aganue 3.

1) BbluucIUTE ONPEICICHHBIA HHTETPA:

3

J xdx

-

Oreer: 9/2-4/2=5/2
2) HazoBute kakoe-11u60 nuppoBoe CPEACTBO, MPUMEHUMOE IS
pereHust JaHHoOM 3agaun. OOOCHYHUTE Balll BHIOOP.

OTtBeT:
K uudpoBbiM cpeacrBaM, KOTOPble MOI'YT ObITh NPUMEHEHBI JJIsI
pelieHusi AaHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe oOecrnedyeHue, BKJO4YaIilee O00JbIIOH Hadop
MaTeMaTHYeCKUX (PYHKIOHH B TOM YHCJE CHCTEMY KOMIbIOTEPHOI
ajredpbl, OPUEHTHPOBAHHYI0 HAa MNOATNOTOBKY MHTEPAKTHUBHBIX
AOKYMEHTOB C BIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOK/ICHHEM.

3aganue 4.

1) BbluuciInTe ONPEICICHHBIA HHTETPAT:



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

0

J x 3 ﬂ.l.-'l.'

-1

Otreer: 0-1/4=-1/4
2) HazoBute kakoe-1n00 HuppoBOe CPEACTBO, MPUMEHUMOE IS
pereHust gaHHOM 3aaa4un. OOOCHYHUTE Balll BHIOOP.

OTtBeT:
K umudpoBbiM cpeacTtBaM, KOTOPble MOI'YT ObITh NMPUMEHEHbI JIsl
pelieHusi AaHHOM 3agauyd  oTHocuTcss Wolfram Mathematica-
nporpaMMHoe oOecrnedyeHue, BKJIO4Yawilee O00JbIIOH Hadop
MaTeMaTU4ecKHX (PYHKUHMH B TOM 4YHCJIe CHCTEMY KOMIbIOTEPHOIi
ajaredOpbl, OPUEHTHPOBAHHYI0 HAa MOATOTOBKY MHTEPAKTUBHBIX
JOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONPOBOKIEHUEM.

3agaHue 5.

1) BbluuciInTe ONPEaCICHHBIA HHTETPAT:

1

[ean

-1

OtBer: e-etl
2) Hasosure Kakoe-11u60 HudpPOBOE CPEACTBO, IPUMEHUMOE JUIS
peleHus qaHHoi 3anaun. OGocHyiiTe Bam BBIGOP.

OTtBeT:
K mudpoBbsiM cpeacTtBaM, KOTOPbie MOI'YT ObITh NPHUMEHEHbI JIsl
pelieHusi AaHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe oOecrnedyeHue, BKJOYawIilee O00JbIIOH Hadop
MaTeMaTHYeCKUX (PYHKIHH B TOM YHCJIE CHCTEMY KOMIbIOTEPHOI
ajaredOpbl, OPUMEHTHPOBAHHYI0 HAa MOATOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB C BbIYMCJICHUAMH U BU3YAJIbHBIM CONIPOBOXKICHHEM.

25.

1. TIpouHTerpupyiiTe TPUrOHOMETPUUYECKYIO ()YHKIIHIO

( Ccosx dx

OtsBer: 0,5

2. TlpouwHTETpHpYyHTE TPUTOHOMETPHUUECKYIO (DYHKITHIO

( cosx dx
Otser: 0
3. TlpouHTETrpHpyHTE TPUTOHOMETPHUIECKYIO (DYHKITHIO

YK-2.¥V.3



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

OtBer:0,25
4. TlpowHTErpupyiTe TPUTOHOMETPUIECKYIO (PYHKIINIO

|r siny dx

OtBer: 2

5. IIpounTerpupyiite TPUrOHOMETPUUECKYIO (DYHKIIHIO

( sinx dx

OtBer: 1

3

Cemectp Ne2
26. | Kakas pynkiuss =z = f(x; V) Ha3pIBa€TCSA HEMPEPHIBHOM B TOYKE YK-1.3.2
My (x0:¥9)?
OtBer: PyHKUHA Z = f(x;¥v) naspiBaercs HelpepbIBHOH B TOYKeE
My (x4: vy ), eclid OHA ONIpeaeeHa B ITOM TOUKe H HEKOTOPOii ee
OKPEeCTHOCTH, UMeeT npeaeJt 1§ *'”3; f(M) maToT npenes paBeH
3Ha4YeHUI0 PYHKIUM Z B TOUKe M
27. | Kakas u3 gopmyn cootBercTByeT muddepennuany Gynkimun y=e2%? YK-2.3.1
a) dy=2e?*dx
b) dy=e*dx
c) dy=2e*dx
OrBert: a)
28. | YacTHble IpPOU3BOIHBIE YK-1.¥.2
. a= =
1. Haiinure yacTHbIe IPOU3BOIHBIE et Z_ byHKIIIN OIK-1.Y.1
sin(3+8x —7y)
z= —
2—xy’
cos(3+8x—Ty)+8(2 —xj_l' Nezin(3+8x-Tv) 31“'_1.' !
OtBet: .
"

[z2—x ¥ |

—cos(3+8x—T7y)*7(2—x*y") +sin(3+ Bx— Ty)7x»*
@y

o dz A=
2. Haiigure yactHble IPOU3BOJTHEIE ! . byHKIIIT

sin(3 + 2x — 5y)
z =

2 —x;-_x'T




cos(3+2x—5y0s2(2—x 3 |+ sin(3+2x-5y 1427y’

OrtBer: 1 7.2
|2—x _'!," 1
—cos(3+2x—5y) *5(2— x*y”) + sin(3 + 2x — 5y)7x*y*
(2 —x*y")?
. 8z 8=
3. Haiigure yacTHBIE TPOU3BOAHbIC e e ¢byHKINN

_ sin(1+4x —3y)

= —
3+ xey’
cos(1+4x—3y) 54|'3—x‘.}". :|—5'E'i'!':'l—4x—3}':ZA'L_'!.".
OTtBer: 7
[3+x"y")
—cos(1+4x—3y)+*3(3+x"y")—sin(1+4x— 3y)7x"y*
(3 + x2y7)?

o dz A=
4. HaiiguTe 4aCTHBIE IPOU3BOAHBIE b GyHKIUH

_ sin(7 +4x —7y)
B £

= =
3 —x°y
cos(T+ax—Ty 43— 9" ) sinl T rax—Ty)3x""

i3 —x]_'!,'E'II‘

OTtBer:

—cos(7+4x—7y) *7(3—x*y®) + sin(7 + 4x— Ty)6x’y°
(3 —x*y®)?

o d= =
5. Haiinure yacTHbBIC MPOU3BOIHBIE e . (pyHKupm

sin(5 + 8x — 5y)
3 —J:'L'_'I.-‘E
coz(B+8x—5y) 53[3—4'-}}'5]‘5‘!‘?!':’5—31‘—5}':41"1}'5

|.3—x4_'!.'6.|‘

Z:

OTtBeT:

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

(3 — x*y®)?

29.

Brinucats ycnoBue pu KOTOPOM BbIpayKEHUE
P(x,y,2)dx + Q(x,y,z)dy+R(x,y,z)dz
npejcTaBisieT coboi quddepeHnnan HeKoTopoit GyHKIMHU U(X,Y,Z).
Ortger: [laHHOe BbIpaxeHue MpeacTaBJ/sieT co0oii nuddepenunan pyHkuun
u(x,y,z), ecam: P(x,y,z) — 310 yacTHasi npou3BoaHast pyHkuuu u(X,y,z) mo
X;
Q(X,y,2) - 370 yacTHasi mpou3BoaHasi pyHKIUH U(X,y,Z) mo y:
R(X,y,z) 3T0 wacTHast npou3BoaHasi pyHKIMHU U(X,Y,Z) 1o Z.

VYK-1.B.2

30.

Kakast Touka Ha3bpIBAETCS TOYKON MakcuMyMa QyHKIuu = = f(x; v]9

Otser: Touka (x; V;) Ha3pIBaeTcs TOYKOH MAKCHMyMa GYHKIHH
z= f(x;¥) , ecm cymecTByeT Takasi J - OKPECTHOCTh TOYKH
(x5:Vy ) M 2JI9 BCeX TOUYEK (X; V), OTJIMYHBIX OT (X 5; V), U3 &-
OKPECTHOCTH TOYKH (X y; V) BHINOJHSIETCSH HEPABEHCTBO:

OIIK-1.3.1




Fxiy) < F(xi30)

31.

1. Haiiti npou3BoAHYIO PYHKIUU

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

HamnpasJeHuIo K Touke M (2,6)

—2256

OTBeT: —
V2

2. HaiiTi nmpou3BOAHYIO QYHKIUU

fle,¥) = (7 —x+ 2y — x719%)" B rouke K(1,1) mo

HaInpaBIeHUIO K Touke M (4, 3)

—280
OTBeT: —
w13

3. Haiitu npou3BoHyI0 QYHKINU

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

272
OTBeT: —
L

4. Haiitu npon3BoAHYIO (HYHKIIUIO

T |

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

—1520

OtBeT: —
e 3 8

B Touke K(1,1) mo

)

5. Haiitu npousBoaHyto GyHKIUU

flx,y) = (5+4x 1 —2y% — 2x%y*)? B touke K(1,1) no

HanpasJeHuIo K Touke M(2,3)

-380
OT1BeT: —
V5

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

32.

ChopmynupyiiTe HEOOXO0AUMOE YCIIOBHE SIKCTPEMyMa
muddepernmpyeMoii QYHKIMU ABYX TIEpeMeHHbIX Z = f(x; V),
OtBer: Ecoin B Touke N(x,;v,) nuddepeHuupyemas GyHKIUs

z = f(x; V) nMeeT IKCTPEMyM, TO ee YaCTHbIE IPOM3BOAHbIE B ITOI
Touke paBubl Hy10 [, (x5;5) = 0, f' (xp:v,) = 0. Ir0 ycinoBue
Ha3bIBAETCS HEOOXOUMBIM YCJI0BHEM IKCTPEMyMa.

YK-1.3.2

33.

Kakoe ypaBHeHue HazbiBaeTcs AuddepeHnanbHbIM ypaBHEHHEM
MIepPBOTO TOpsiiKa?
OtBer: /IudgdepeHnnanbHbIM  ypaBHEeHHEM IEPBOro0 MOPSAKA
Ha3bIBaeTcsl ypaBHeHUe, cBA3biBawowee X, Y U y'. OHo MoxkeT ObITH
3aJ1aHO B OJAHOM U3 (popMm:
F(x,y.y') =0,

};l"l = f(x’_-uj!
M(x,y)dx + N(x,y)dy = 0.

OIIK-1.3.1

34.

B kakom cinyyae dpynkiust y=¢(X,C) (wmu D(x, y, C) = 0), sBruseTcs
o0uM perieHreM AugepeHnnaibHOro ypaBHEeHUs IEPBOro nopsaaka?
OtBer: O0mMM penieHueM (00IIMM HHTErPaIoOM)
audpepeHINAIBLHOrO yPaBHEHHS NEPBOIro NOPSiAKAa Ha3bIBaeTCsl
¢yukuus y=¢(X,C) (mmu ®(x, y, C) = 0), koTopas

OIIK-1.3.1




a) sIBJIsieTCs pelieHneM YPaBHeHUs NpH Jooom gomyctumom C;
0) ;11000€e pemieHHe MOKeT OBITH MOJYYEeHO U3 Heé IPH HEKOTOPOM
3HaYeHUH NocTostHHOM C.

35.

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

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

Na, pynkuus x* + y* — 2x = C ABJAsAETCs OOIIMM pelleHHeM
AU(pPepeHnaTbLHOI0 YPABHEHUS.

YK-2.V.1

36.

Haiinure obmue pemenus nuddepeHuaibHbIX YpaBHEHUH,
MpeACTaBICHHBIX HUXKe. HazoBuTe kakoe-1mbo 1udpoBoe CpeacTBo,

KOTOPOEC MOXET OBITh MMPUMCHCHO IJIA pCIICHUA ﬂaHHOﬁ 3aJa4u.
1

OrBer: y =In|x| + C

OnHum u3 nndpoBbIX CpeacTB, KOTOPbIe MOTYT ObITH IPUMEHEHBbI
AJI pelICHUuA JIaHHOﬁ 3agavdu, OTHOCHUTCH
Wolfram Mathematica

2. y' =2
- x

OrBer: ¥y =5In|x| + €

Oanum u3 nuGPOBBIX CPEICTB, KOTOPbIE MOIYT OLITH PUMEHEHbI
IS pelleHns JaAHHOM 321241, OTHOCHTCS

Wolfram Mathematica
1

3x

OtBer: y = % In|x| +C

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

OrBer: y =7 In|x| + €
Oauum 13 HHQPOBHIX CPEICTB, KOTOPbIE MOTYT OBITH MPHUMEHEHbI
JJISl peleHust TaHHOM 32124, OTHOCHTCS

Wolfram Mathematica
3

5. y'=-
- x
OrBer: y =3 In|x| + C
Onuum 13 nHPOBHIX CPEACTB, KOTOPbIE MOTYT ObITH MPUMEHEHbI
A1 peleHus JaHHOM 321241, OTHOCHTCS

Wolfram Mathematica
9

6. v ==
) .
OrBer: Yy =9In|x| + €
Onuum 13 nHPOBHIX CPEICTB, KOTOPbIE MOTYT ObITH MPHUMEHEHbI
JJIs1 pelieHust JAHHOM 321a4H, OTHOCHTCS

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




Wolfram Mathematica
1. y'=2
C ) .
OtBer: ¥y = 12In|x| + C
OnnuMm U3 uu@poBbIX CPEACTB, KOTOPbIe MOT'YT ObITH IPUMEHEHbI
JJISl pellieHus] JaHHOM 3a/1a4i, OTHOCHTCS
Wolfram Mathematica
2. y' =2
C ) .
OtBer: ¥ = 31In|x| + C
OnnuMm U3 Hu@poBbHIX CPEACTB, KOTOPbIe MOT'YT ObITH IPUMEHEHbI
JJISl pellieHus] JaHHOM 3a/1a4i, OTHOCHTCS
Wolfram Mathematica
3 '|.‘:|'|I = E
2 ) -
OrBer: y =17In|x| + C
OanuM u3 HMPPOBBIX CPEACTB, KOTOPbIEe MOI'YT OBITH NPUMEHEHbI
JUUISI pellleHUsl TaHHOM 32124, OTHOCUTCS
Wolfram Mathematica
—

4, yv' =

X

OrBer: y =27In|x| + C

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

37.

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

3x

OtBer: y = 1 In|x| +2

AN 1]

OtBer: ¥y =7 In|x| + 2

OrBer: ¥y =9In|x| + 2

7. y' =2
- x

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




OrBer: y =121In|x| + 2

8. y =2
- x

OtBer: ¥y =31In|x| + 2

9. y' =2
y ==

OrBer: ¥y =17In|x| + 2
10,y =2

X

OtBer: ¥y =27 In|x| + 2

38. | Beimumute HOMEp MO KOTOPBIM PACIIONIOKEH PAL, Ui KOTOPOTo He YK-1.3.1
BBITIOJTHSIETCS] HEOOXOAUMBII MPU3HAK CXOIUMOCTH?
w  NE+3
1) Z”: gy
[e"s] =
2) Zn=.‘. n® 414
- >
oo a7
3) an 13,22
N A
4) Z”:; n¥+1
OrtBert: 3)
39. | Kakue npu3Haku Uccleq0BaHUs Ha CXOUMOCTh IPUMEHSIOT IS VK-2.3.1
YHCJIOBBIX PSAJIOB C MOJIOKUTEIbHBIMU WIEHAMU?
a) mpusHak Jlanaméepa
b) npaswio Jlomurans
c) merox Kpamepa
d) nmpusnak Komm.
Ortser: a), d)
40. | Ecnu psit CXOAMUTCS, TO YTO MOKHO CKa3aTh 00 00IIeM 4iIeHe 3TOTo YK-2.3.1
psana?
Otser: Ecam psig cxogurcsi, TO ero 001Mi 4ieH 1, CTPEeMHUTCH K
HYJI0, T.e. [im 1 = 0. 3T0 yTBep:KAeHHe HA3bIBACTCH
71 —+oao
HE00XO0AUMBbIM NPHU3HAKOM CXOAMMOCTH psga. B yacTtHocTu, eciu
001IMIi YJIeH 1i,, He CTPEMHTCS K HYJII0, TO Psii PACXOAUTCH.
41. | Eciiu oOmmii wieH psijia it,, He CTPEMHUTCS K HYJIIO, YTO MOXKHO YK-2.V.1
YTBEPKAATh O CXOAUMOCTH psija?
Otger: Ecan psin cxogurcsi, TO ero 001IMii YjieH i, CTPEMUTCH K
HYJI0, T.e. [im 1 = 0. 3T yTBep:KAeHNe HA3bIBAeTCH
1 —+0a
HEeO00XOAMMBbIM NMPU3HAKOM CXOAMMOCTH psifa. B yacTHocTH, eciiu
001IMH YJIeH Ui, He CTPEMUTCS K HYJII0, TO PSiI PACXOAUTCS.
42. | OOuwmii 4wieH psaa it, CTPEMHTCS K HyJr0. Jl0CTaTOYHO JIM 3TOTO st VK-1.B.2

TOT0, YTOOBI YTBEPKAaTh, YTO JAHHBIN Pl CXOAUTCSA?
Otger: Ecau psin cxoaurcsi, TO ero o01IMii YjieH i, CTPEMUTCH K
HYJI0, T.e. lim 1, = 0.3T0 yrBep:KaeHHe Ha3bIBACTCs

7—+00

HCOﬁXOI[l/IMI)IM NMPU3HAKOM CXOAUMOCTH pPAIa, HO OHO HE ABJACTCHA




A0CTATOYHBIM JIJIA TOT0, YTOOBI YTBEPKIAATh, 4TO psia cxoaurcs. T.e.
PSI MOKET ObITh KaK CXOASAIIHUMCS, TAK U PACXOASIIIIUMCS.

43.

- -

oo Y
n=13,2_5

HccnenoBaTh NaHHBIN Psiji HA CXOAMMOCTh. BeiOepuTe MeTo

HUCCIeA0BaHMs U3 CIIUCKA:

a) HHTerpaibHbIi NMPU3HAK CXOMMOCTH
b) Heo6xonumslii MpU3HAK CXOAMMOCTH
c) Ilpusnak Komu

d) Tlpusnak /lanambGepa

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

VYK-1.B.2

44,

1. HccnemoBaTb CXOAUMOCTB psijia 2

1ic,,eayqn
(Gnr+2

OTBer: cxoauTcs

- [
2. HccnenoBaTb CXOMUMOCTSD psijia 25— -

OTBeT: cxoaurcH

- (1m—3
3. Uccrnenosarh CXOMMMOCTD PAJa 2, | ——
ol

~T1

(=

OTBeT: cxoauTcH
. [4n
4. HccnenoBarh CXOAMMOCTD PAfd 2.om ) ———
o | 7T

OTser: pacxoaurcs

. [1n+3 41
5. HccremoBaTh CXOAMMOCTD psiia 2o - l—""_,
n=11nra)en

o

OTBeT: cxoauTcs

YK-1.¥.2
VK-2.V.1

45,

[In-5)2

1) HccnenoBarh CXOAMMOCTb PAAA 2ome ) ———
T (en+2)3"

OTtBeTt: cxoaurcs
2) Kakoii npusHak Ber ncrons3zoBani. O00CHYiHTE CBOM BHIOOD.

o

" € .
Otser: npuMenum npusHak Jlanamoepa. [ = lim L = ; Tk

fi—roa O

2\3<1, 1o psa cxoaurcs. [Ipuznak cpaBHenns u npusHak Komm He
MO3BOJISIT OTBETUTH HA BONPOC 331aHUS.

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

46.

(4n—5&

1) HccnenoBarh CXOAMMOCTD PAAA Yo ) ————
n=1"1g)"

OTBer: pacxoaurcs
2) Kakoii npusHak Bel ucrons3zoBani. O00CHYHTE CBOM BHIOOD.

. — R —
Oteer: npumennm npuzHak Kowmn. [ = T/a,=4 , 1.x.4>1, T0 psin

cxoautcesi. Heo6xoaumblii NpU3HAK, NPU3HAKH CPABHEHUS U

OIIK-1.V.1




Jamambepa He M0O3BOJISIIOT OTBETUTH HA BONPOC 3a1aHUS.

- (1n+3 -
41. 1) HccnenoBaTh CXOAMMOCTD PAfa .-, —“"_, YK-2.V.3
(1n+4)5 YK-1.¥.2
OTBeT: cX0auTCA YK-2.V.1
2) HazoBuTe kakoe-1n00 nuppoBoOe CPEACTBO, MPUMEHUMOE IS
peureHus qaHHou 3agadn. OO60CHYITE Ball BEIOOP.
OTser:
K uudpoBsiM cpeacTtBaM, KOTOpble MOTYT ObITh NMPUMEHEHBI s
pelieHusi aHHOM 3agauyd  oTHocuTcsa Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJIO4Yawilee O00JbIIOH Hadop
MaTeMaTU4YecKHX (PYHKLUHI B TOM 4YMCJIe CHCTEMY KOMIbIOTEPHOIi
airedpbl, OPHEHTHPOBAHHYK) HA MOATOTOBKY HWHTEPAKTHBHBIX
AOKYMEHTOB € BbIYMCJIEHUSIMU U BU3YAJbHBIM CONPOBOKIEHHEM.
48. | IlycTh 1aH 3HAKOYEPESAYIOIIMUCS PSI/T X2 ,u,. Ecmm psn, OIIK-1.3.1
COCTaBJICHHBIH U3 a0COJIOTHBIX BEJIMYHH |Un|, CXOAUTCS, TO YTO MOXKHO
CKasaThb 0 3HaKouepeayrouiemcs psaae? Beidbepure BepHbIi OTBET.
a) Psacxomutcs
b) Psx pacxomurcs
C) Psa cxomurcst aOCOTOTHO
OTtBeT: C)
49. | Ecnu aOCOMIOTHBIE BETMYMHBI WICHOB 3HAKOYEPEAYIOIIEroCs psiaa OIIK-1.3.1
2-, U, YOBIBAIOT U OOIIMIA YIeH psa CTPEMUTCS K HYJIIO, TO UTO
MO>KHO CKa3aTh O CXOJIUMOCTH psiia? Bbibepute BEpHBI OTBET.
a) Psaa cxoamrest
b) Psin pacxomutcs
C) Psn cxoautcst abCOTIOTHO
OtBeT: a)
50. | CtenenHsle paabl. IHTEpBaa U paguyc CXOIUMOCTH. YK-1.¥.2
YK-2.3.1

1. Haiitu 061acTh CXOIUMOCTH Psifia

oo

E :l.i‘!=l_:l.__-,l-.___”_:l.?!__”

n=>0
Orger: (—1;1)

2. Haiiti paanyc CXOIMMOCTH psizia

oa

Z(h:’” =1+42x +4x*+ -+ 2"x" + -

n=0
OrBer: R=0,5
3. Haiiti paanyc cXOQMMOCTH psizia

ZKSIJ” = 1+5x +25x2 4 -+ 5"x" 4o
=10



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

OtBer: R=0,2

4. Haiiti paguyc CXOIUMOCTH psijia
(-D"Gx" _, 3 (3% (—1)"(3x)"

n+1 _?_ 3 7 n+1 T
n=0

1
OtBeT: R = 3

5. O6nacThIO CXOIMMOCTH psijia

oo

Z Clx—a)"=Cp+Ci(x—a)+ Clx—a)* ++C.(x—a)" ..
n=0
SAsnsiercs unrepsan (2; 4). Halinure ero paanyc cXoauMOCTH.
OtBer: R=1
51. | CTeneHHOM Al Zn—p @, % " CXOAUTCA B TOUKE Xo.UTO MOKHO VK-1.3.2
YTBEPKAATh 00 aOCOIFOTHOM CXOMMOCTH JTOTO Psijia B KOKIOW U3 OIIK-1.3.1
TOYEK X, TAKHX, uTo|x| =< |x,|?
Otser: Ecin crenennoii psaa 2, —; @, % " CXOQUTCHA B TOUKE X0, TO, OH
a0COJI0THO CXOUTCHA B KAaXKI0H TOUKe X, JIsl KOTOPOii lac| < |ag).
JTO yTBepsKJAeHHe HA3BIBAETCS TeopeMoii AdeJs.
52. VK-1.¥.2

1. Pasnoxwurs MHOrouned f(x) = —x" —10x"—30x —31 Bpax
Teiinopa B OKpECTHOCTH TOYKH ¥ = —2
OTtBeT:

flx)=—-3—-2(x+2)—4(x+2)*"— (x+2)°
2. Paznoxuts muorowten f(x) = —x* —2x> +5xr—1 g psin
Teiinopa B OKpeCTHOCTH TOUKH ¥ = 1

OTser:
flx)=1—2(x—1)—5(x—1)*— (x— 1)?

3. Pasnoxurs MHOTOuNeH f(x) = —2x% + 14x® —25x +12
psn Teiinopa B OKpECTHOCTH TOUKH ¥ = 2

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

4. Paznoxuts MHOrowreH f(x) = —2x*—2x7+7x +13 Bpan
Teiinopa B OKpeCTHOCTH TOUKH ¥ = —1

OTtBert:
flx)=6+5(x+1)+4(x+1)*—2(x+1)°

5. Paznoxuts MHOTOWIEH f(x) = —2x% —7x* —x +9 Bpsx
Teiinopa B OKpeCTHOCTH TOUKH ¥ = —2
OrtBer:
flx)=—-1+3(x+2)+5(x+2)*—2(x+2)?




Bompocsr (3agaun) s 3aueta / mud . 3auera npeacraBieHsl B Tabauie 16.

Ta6mmma 16 — Boripocs! (3amaun) nist 3auera / audd. 3adera

Ne i/

[epeuens BompocoB (3agay) i 3auera / nud . 3auera

Kon
WHIUKAaTOpa

Y4eOHBIM NJIJAaHOM HE IPESYCMOTPEHO

[lepeyenp TeMm Uii KypcOBOTO IPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI
MpeACTaBICHBI B Tabmwmie 17.
Tabmuua 17 — IlepeueHp TeM AJ1s1 KypCOBOTO MPOSKTUPOBAHMS/BHIIOTHEHUSI KYPCOBOM pabOThI

MpeACTaBICHBI B TaOnwuie 18.

Tabnuna 18 — [IpumepHbIil nepeyeHb BONPOCOB AJIsl TECTOB

Ne /i [IpumepHbIil TepeyeHb TeM Ui KypCOBOTO IPOSKTUPOBAHUS/BBITIOIHEHHS
B KypCOBOW paboThI
Y4eOHBIM IIIAHOM HE IPEAYCMOTPEHO
BOHpOCI)I AJi1 IMPOBCACHHUA HpOMe)I(YTOIIHOfI arrecrtaliukn B BHUHAC TCCTUPOBAHHA

No

1/
n

[IpuMepHBIil nepeyeHb BOIIPOCOB ISl TECTOB

Kon
WHJIUKATOP
a

TunoBoi BapuaHT TECTOB
1 cemectp

Brrauciaute
npenen

o 3x°+2x -7
lim

x=ea 2x% — G5y + 1

1) 1

2) 3

3) 15

4) -7

OtBert: 3)

(uactpykuus: [IpounTaiite TEKCT, BEIOEpUTE
MIPABUJIBHBIN OTBET U 3alMILIUTE apTyMEHTHI,
000CHOBBIBAIONINE BHIOOP OTBETA)

YK-1.3.2
YK-2.V.1

Toukoii pa3pbiBa

byHKIUM
x—3

(x2 4+ 3)Inx
ABJISIETCS] TOUKA

.1" =

1) 6

2) 2

3) 1

4) 4

OtBert: 3)

(uactpykuus: [IpounTaiiTe TEKCT, BEIOEPUTE
MIPABUJIBHBIN OTBET U 3aIMILIUTE apTyMEHTHI,
000CHOBBIBAIONINE BHIOOP OTBETA)

YK-1.¥.2

[IpousBoanas GpyHKIUU
_'|.' — _-'l.': . q_n
paBHa

1) 2x-4%In4

2) 2x-4+71

3) x-4%(2+ x)

4) x-4%(2 + xln4)

OtBer: 4)

(uacTpykuus: [IpounTaiite TekcT, BeIOEpUTE
MIPaBWJIbHBIN OTBET U 3alMILNUTE apTyMEHTHI,
000CHOBBIBAIOIINE BEIOOP OTBETA)

VK-2.V.1

Abcuucca IKCTpeMyMa

1) 8

YK-1.V.2




byHKIUHA
y=8-— x*+x
paBHa

2) 05

3) 1

4) -05

OTtBerT: 2)

(urCcTpyKIWMs: [IpounTtaiiTe TeKCT, BRIOEpHUTE
MIPABWJIBHBIN OTBET M 3aIMIIUTE apPTyMEHTBI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)

[Tpu xakux 3HayeHusix | 1) 8 YK-1.V.2
aprymenTta QyHKIus 2) 05
UMeeT 3) 1
IKCTPEMYM 4) -0,5
y=2x3—1,5x+5 | OrBer:2)4)
(ITpounTaiiTe TEKCT, BHIOEPUTE MTPABUIIbHBIC
BapHaHThl OTBETA U 3AIUIINTE APTYMEHTHI,
000CHOBBIBAIOIIIE BEIOOP OTBETOB)
Brraucnure uHTErpan 1) — 1 4 VK-1.V.2
r a,‘ ¥ arctgx
J (14 x%)arctg?x 2) ]11|m'ftgx| +C
3) — I,
aretg”x
1
4) I!'I:F'I."f,ﬂx N
OtBet: 1)
(uaCTpyKUMS: [IpounTaiite TeKCT, BHIOEPHUTE
NPaBWIBHBIN OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIONINE BEIOOP OTBETA)
BbrumcnuTe 1) 0,5 (3-8x)05(-8) VK-2.V.1
MIPOU3BOHYIO 2) 0,5 (3-8x)°5 (8) YVK-1.¥.2
byHKIIUN
y=(3-8x)%° 3) 0,8 (3-8x)°° (-8)
4) -4 (3-8x)0°
Otget: 1) 4)
[IpounTaiite TEeKCT, BEIOEpUTE MPaBUIbHBIC
BapHaHThl OTBETA U 3AIUIINTE APTYMEHTHI,
000CHOBBIBAIOIINE BBHIOOP OTBETOB
Bbrunciure 1) y =251 VK-2.V.1
IPOM3BOJHYIO BTOPOTO | 2) v = ¥
nopsijika GbyHKIUN 3) v =51
_".1 = E-‘.‘.'L'—J. 4) 25
OTtBer: 3)
(uactpykuus: [IpounTaiite TEKCT, BEIOEPUTE
MIPABUJIBHBIN OTBET U 3aMMIIUTE aPTyMEHTHI,
000CHOBBIBAIONINE BHIOOP OTBETA)
OO6patHoil QpyHKIHEH 1) v=x° OIIK-1.V.1
110 OTHOIIEHHIO K 2) v=—
GyHKIUH =

3) ¥= i]ll’




v = e gBugercs
byHKIIUS

4) y=e*

OTtBer: 3)

(maCTpyKIHs: [IpounTaiiTe TEKCT, BEIOCPUTE
MPaBUJIbHBIN OTBET U 3aIIUIINTE ApTyMEHTBHI,
000CHOBBIBAIOIINE BEIOOP OTBETA)

10.| IlepBas nmpousBoIHAS 1) ckopocTh 3MeHeHUsI PYHKIMHU OIIK-1.3.1
(GYHKIMK TIOKa3bIBacT: | 2) HampaBiicHHE QYHKIHH OIIK-1.¥.1
3) mnpupaineHue GyHKIIHNA
4) IpupalieHre apryMeHTa QyHKIum
OtBet: 1)
(urCcTpyKIWMs: [IpounTtaiiTe TeKCT, BRIOEpHUTE
MIPABUJIBHBIN OTBET U 3aIMIIUTE aPTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
11.| Juddepenuman 1) orHomICHHIO TpHUpamcHus (YHKIHH K OIIK-1.3.1
(GYHKIIUY paBeH MPUPALLICHUIO apTyMEHTa
2) TPOU3BEICHUIO MpHUpPAIICHUS YHKIIUK HA
MpUpalieHne apryMeHTa
3) npou3sBeIeHHIO MPOU3BOAHOI HA
npupalieHue apryMeHTa
4) mpupalIeHUuIo apryMeHTa
OTtBer: 3)
(urCcTpyKIwms: [IpounTtaiiTe TeKCT, BRIOEpHUTE
MPABUIIHHBIN OTBET U 3aIMIIUTE apTyMEHTHI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
12.| Beruncnure uncio 1) 1 YK-1.V.2
TOYEK pa3phiBa 2) 2 YK-2.V.1
byHKIMH 3) 3
S xt2 4) 0
- (x+ 3)%(x*—4)% | OTBer: 3)
(uacTpykuus: [IpounTtaiiTe TEKCT, BEIOEPUTE
MIPAaBUJIHHBIN OTBET W 3AIHIINTE apTyMEHTEHI,
000CHOBBIBAIOIINE BEIOOP OTBETA)
13.| Beruucnure 1) 0 YK-1.3.1
npeaen 2) 9 OIIK-1.V.1
 sin®3x 3) 3
lim — 4 1
OTger: 2)
14.| VpaBHenue 1) y=2x++4 OIIK-1.¥.1
KacaTeJIbHOM K 2) v=4x+3
rpaduxy GpyHKIUN 3) y=2x—25
y=x3-2 4) y=3x—4
B €0 TOYKE C OTtBer: 4)
abcumccon (uactpykuus: [IpounTaiiTe TEKCT, BEIOEPUTE
Xo= 1 numeer Buj MIPaBWJIbHBIN OTBET U 3aHIINUTE apTyMEHTHI,
000CHOBBIBAIONIHE BHIOOP OTBETA)
15.| Berunciure 3Hadenue | 1) O YK-1.YV.2
NPOM3BOAHOM BTOpOoro | 2) -1
nopsiaka GpyHKIuu 3) 3
¥ = sin2x + 4x 4) -4
B TOUKE ¥ = — OTtBer: 4)

(uactpykuus: [IpounTaiiTe TEKCT, BEIOEPUTE
ITPaBWIbHBII OTBET U 3alMILNTE apIyMEHTHI,




000CHOBBIBAIOIINE BHIOOP OTBETA)

16.| MHOXecTBO 1) —Zxsin3x —>cos3x+C OIK-1.V.1
epBOOOPA3HBIX : 1
byHKIH 2) 3xsin3x + _cos3x +C
f(x) = —xcos(3x) 3) 3151’:131—?6053;( +C
AMECT BHA 4) 3xsin3x + 9cos3x+ C
OtBer: 1) -
(maCTpyKIMS: [IpounTaiiTe TEKCT, BEIOEpUTE
MIPaBWJIbHBIN OTBET U 3alUILNUTE apTyMEHTHI,
000CHOBBIBAIOIINE BBHIOOP OTBETA)
17.| Ecu x onpeneneHHOMY 1) vlnlee j: VK2V ]
UHTETpay s
64 ; . (64 tdt
J % el
1 VEXT VX 2 dr
IPUMEHHUTD 3) | 1 Pt
MOJICTAHOBKY -
E r2 tTdt
x = t°, T0 OH MpUMeT 4) 6] a_ 3¢
BUJT
Otgert: 4)
(uactpykuus: [IpounTaiite TEKCT, BEIOEPUTE
MIPaBWJIbHBIN OTBET U 3alHILINUTE apTyMEHTHI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
18.| Teno nBuxercs Mo 1) 6 OIIK-1.3.1
3aKOHY 2) 4 OIIK-1.V¥.1
S(t)=5t3+1, Torma 3) 10
CKOpOCTh B MOMEHT 4) 15
BpeMeHnu t=1 paBHa Otger: 4)
(uactpykuus: [Ipounraiite TEKCT, BBIOEpUTE
MIPABUJIBHBIN OTBET U 3aIMILIUTE apTyMEHTHI,
000CHOBBIBAIONINE BHIOOP OTBETA)
19.| 3anummure OIIK-1.3.1
IIOCJIEI0OBATEIbHOCTh OIIK-1.V.1
JIEUCTBUU IIPH A) moACTaBUTH 3HaUEHUE BpeMeHu t=5uac B
peIIeHIH 3aJa4u: ypaBHEHHE MTepeMEIICHUS
b) BeIpa3uTh Bpems B CeKyHIax
Teno nBuxkercs o B) pa3nenuth nepemerienye Ha BpeMs
3aKOHY I') B34Th IPOU3BOHYIO OT HIEpEMEILICHHS
S(t)=5t*+1(m/c), uTo6s1 | JI) MOACTABHTH B ypaBHEHHE MPOU3BOTHOM
BBIYUCIIUTH CKOPOCTh B | 3HAU€HHE BPEMEHU
MOMEHT BPEMEHHU
t=5 uac HyxHO Orser:
BB/l nnu I'BJ1
(uHCTpyKIMs: [IpounTaiiTe TEKCT U YCTAHOBUTE
OCJIEN0BATEILHOCTE. 3AIUIIIUTE
COOTBETCTBYIOIIYIO MTOCIIEI0BATEIbHOCTh OYKB
CJIEBa HAIPaBoO)
20.| Ykaxute QpyHKIHH, 1) Xu sinx YK-2.3.1
KOTOpbIE SIBJIIOTCS 2) X utg2x
OKBUBAJICHTHBIMH ITpU | 3) X 1 COS2X




4) Xwusin2x

OtBeT: 1)

(uaCcTpyKIWMs: [IpounTtaiiTe TeKCT, BEIOGpHUTE
MIPABWJIBHBIN OTBET M 3aIMIIUTE apTyMEHTBI,
000CHOBBIBAIOIINE BHIOOP OTBETA)

21.| Kakoe u3 HUXKe 1) oTHOIICHHE TIpHpanieHust QYHKIUU K YK-2.3.1
MEPEYNCIIEHHBIX MpUPALICHUIO apTyMEHTa
IIPEIIOKECHU N 2) otHOWIEHHS (DYHKIMH K TPUPALLICHHUIO
ornpezaenser aprymeHra
IIPOU3BOJHYIO 3) oTHoUIeHKE TIpeaena QYHKIMHA K apryMeHTy
dbyHKIMH (Koraa 4) npeaest OTHOLIEHHSI pUpPaIIeHust QyHKIHT
npupanieHue K NPHPALIEHUIO APryMeHTAa
aprymeHTa crpeMutcs K | OTBer: 4)
HYJTI0)? (maCTpYyKIWH: [IpounTaiiTe TEKCT, BEIOCPUTE
MIPaBWJIbHBIN OTBET U 3alUILNTE apTyMEHTHI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
2 ceMecTp
1. | INonHsbIi 1) 2x*ydx + 3x*y dy VK-1.V.2
g depeHman 2) 3x°yidx+ 2xydy
GysxIMUN 3) 3x*ydx + 2xydy
z=x%y? 4) 2x*yidx + 3x ydy
paBeH OTtBert: 2)
(uactpykuus: [IpounTaiite TEKCT, BEIOEPUTE
MPABUJIBHBIN OTBET W 3aIHUIIUTE apTyMEHTHI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
2. | YKaXUTE CXOISIIUICS 1) T, L_ YK-2.V.1
YHCIIOBOM PsI
e 2) I
3) Tis=
4) Lo
28
OtBert: 2)
(nucTpykiwms: [Ipounraiite TeKCT, BRIOEpUTE
MPaBWJIbHBIN OTBET U 3alHIINUTE apTyMEHTHI,
06OCHOBHBa}0mHe BBIOOD OTBETA)
3. | YkaxuTe creneHHOU 1) o, = L ( x—2)" OIIK-1.VY.1
psi, ATt KOTOPOTO 2) T,_l ; (x P
untepnan (0;2) - 1
SIBIISICTCS MHTEPBAJIOM 3) L= (I - "
CXO/MMOCTH. 4) T’- -, n(x+2)"
OTtBeT: 3)
(uHcTpykums: [Ipounraiite TekcT, BeIOEpUTE
MIPAaBUJIHHBIN OTBET W 3AIHIINTE apTyMEHTEHI,
000CHOBBIBAIOIINE BEIOOP OTBETA)
4. | YKaXnTe YaCTHYIO 1) 6 YK-1.YV.2
IPOU3BOJHYIO TI0 2) 6xy
V yHKIMH OBYX 3) 6x
MEPEMEHHBIX Z = 3X 2y 4) 3x*
Otger: 4)
5. | HeoO0xoaumprii 1) T=, -‘:: —? YK-1.3.1

IMMPU3HAK CXOAUMOCTU




HC BBIINIOJIHECH OJIA psaa

- 2
2) Zr:=l n® 14
oo 5?!:
3) Ziizl EE‘F: -2
wm T +3
4) Er:=l s 41
OTtBer: 3)
(urctpykuus: [IpounTaiite TEKCT, BEIOEPUTE
MIPABWJIBHBIN OTBET M 3aIHIIUTE apTyMEHTBI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)

6.
K xakomy BuIy 1) o N743 4) ©@yHKIIMOHAIBHBIN
OTHOCHUTCS KaXIbIi U3 n=1nde7 psI
psiioB
2) X n(x+ 2)"| 5)3HaKkonepeMeHHbIH
pan
3) T (=5)""*n* | 6)[10JI0KUTEIBHBIH
n=l nde7 YUCIIOBOM AL
OrtBer:1)06); 2)4); 3)5)
(urcTpykuwst: [IpounTaiiTe TEKCT U YCTAHOBHTE
cooTBeTcTBHE. K KaxKI0M IO3UIMK, JAHHOM! B
JIEBOM CTOJIOIIE, IIOI0EPUTE COOTBETCTBYIOIIYIO
TIO3UIIMIO B TTPABOM CTOJIOIIE)
7. | PaccuuraiiTe 4acTHYIO 1) 2cos(5x+ 2y) OIIK-1.3.1
IIPOU3BOIHYIO z_" 2) —2sin(bx+ 2y) OIIK-1.V.1
4 3) cos(5x+ 2y)
bynKmm _ 4) (5x + 2)cos(5x + 2y)
z = cos(5x + 2y)
Otger: 2)
(uacTpykuus: [IpounTaiiTe TEKCT, BHIOGPUTE
MPaBUWIBHBIN OTBET M 3aIHUIINTE APTyMEHTHI,
000CHOBBIBAIOIINE BEIOOP OTBETA)
8. | Haiigure obGmactp 1) [-4,0) YK-2.V.1
CXOLMMOCTH 2) (-3,0)
Im S 9 (20
ne 4) [-1,0)
OrtBer: 1)
(uacTpykuus: [IpounTaiiTe TEKCT, BHIOGPUTE
MPaBUWIBLHBIN OTBET M 3aIUIINTE APTyMEHTHI,
000CHOBBIBAIOIINE BEIOOP OTBETA)
9. | Haiinure 3HaueHne 1) 5 YK-2.V.1
(GYHKIMH ABYX 2) 2
TIEpEMEHHBIX 3) 10
z=2x-y+15 B Touke A(- | 4) 19
2,1) OrtBet: 3)
(uncTpykuus: [IpounTaiiTe TEKCT, BHIOCPUTE
MPaBUWIBHBIN OTBET M 3aIUIITUTE APTYMEHTBI,
000CHOBBIBAIOIINE BEIOOP OTBETA)
10.| Haitnure yacTHyIO 1) Zcos(5x+ 2y) OIIK-1.3.1
2) —2cos(5x+ 2y) OIIK-1.V.1

gz
TMPOM3BOJHYIO ——

3) cos(5x+ 2y)




byHKIUA
z = sin(5x + 2y)

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

OtBeT: 1)

(uaCcTpyKIWMs: [IpounraiiTe TeKCT, BEIOEpUTE
MIPABWJIBHBIN OTBET M 3aIMIIUTE apPTyMEHTBI,
000CHOBBIBAIOIINE BHIOOP OTBETA)

11.| lana (byHnKuI/Iﬂ 1) 1+ 3x— 3—:{3 YK-1.V.2
flx) =e* Torma 2) 1+ 3x+ 0x2
nepBbie TpU (OTIIMYHBIE 3) 1— 3x+ 9x2
OT HYJIS) YeHa 3 .
Pa3IoKEHUs FTOM 4) 1+ 3x+7x"
GYHKIUH B P
Telnopa B Otser: 4)
OKPECTHOCTH TOYKH (uacTpykms: [IpounTaiite TekCT, BeIOEpHUTE
xy = 0 umerot BUJ MIPaBWJIbHBIN OTBET U 3alUILNTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
12.| nsa dpynkuuun OrtBer: YK-1.V.2
f(x) = e**nepsoie {4 3x—;x:
TpH, OTIUYHBIC OT . - o
(ITpounTaiiTe TEKCT M 3aIUIIUTE PA3BEPHYTHIN
HYJIsI, YIeHa .
000CHOBaHHBIN OTBET).
pa3I0KEHUs B PsL
Telnopa B
OKPECTHOCTH TOYKH
x5 = 0 uMeroT BUJ
13.| HeoOxoaumbIit 1) T= n’+3 OIIK-1.3.1
IPHU3HAK CXOAUMOCTH _'ii “1nd 7 OIIK-1.V.1
HE BBITIOJHEH IS psifa 2) Zi= s
8) 2= 3.~~:—:
4) L=
Otser: 1)
(uHcTpykums: [Ipounraiite TekcT, BeIOEpUTE
MIPAaBUJIHHBIN OTBET W 3AIHIINTE apTyMEHTEHI,
000CHOBBIBAIOIINE BEIOOP OTBETA)
14.| Haiiaure o6sacTb 1) [0, 4) YK-2.V.1
CXOIMMOCTH 2) (0,3)
Ty s 3) (0.2)
e 4) (0,1)
Otger: 1)
(uHcTpykums: [Ipounraiite TekcT, BeIOEpUTE
MIPaBUJIHHBIN OTBET W 3AIHIIUTE apTyMEHTHI,
000CHOBBIBAIOIINE BBHIOOP OTBETA)
15.| Yactnas npousBognass | 1) 6 OIIK-1.3.1
o * (pyHKUIUU ABYX 2) bxy OIIK-1.V.1
NIEpEMEHHBIX 3) 6x
z=3x%y 4) 6x + 3x°
OtBert: 2)
(uacTpykuus: [IpounTaiite TekcT, BeIOEpUTE
MIPABUJIHHBIN OTBET W 3AIHIINTE apTyMEHTEI,
000CHOBBIBAIOIINE BEIOOP OTBETA)
16.| 3nauenne pyHKIMH 1) 15 YK-2.V.1




JIBYX TTEPEMEHHBIX
7z=3x-2y+16 B TOouke
A(1,2) paBHO

2) 20

3) -15
4) -20
OtBeT: 1)

(urCcTpyKIWMs: [IpounTtaiiTe TeKCT, BRIOEpHUTE
MIPABWJIBHBIN OTBET M 3aIMIIUTE apPTyMEHTBI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)

17.

Vkaxure Thn
nuddepeHIaIbHOTO
ypaBHEHUS
2x+1)y'+y=x:

OTBeTHI:
1) VpaBHeHHE ¢ pa3AeISIFOIIMUCS
MepPEMEHHBIMH
2) JluHeiiHoe ypaBHeHHE
3) VYpaBuenue bepHyiiu
4) VYpaBHeHHE B NOJIHBIX AuddepeHmnnanax

OTtBer: 2)

(maCTpyKIWH: [IpounTaiiTe TEKCT, BEIOCPUTE
MIPaBUJIbHBIN OTBET U 3alUIINTE APIYMEHTHI,
000CHOBBIBAIOLINE BHIOOP OTBETA)

VK-2.3.1

18.

Vkaxure oO1ee
penieHue
nuddepeHIaIbHOTO
ypaBHECHUS

(2x+ 1)dy + y*dx =0

1) y=2In[2x+ 1|+ C
2) ¥y =In|2x +C|

_ 2
3) ¥= In|Zx+i|+C

4) y = 3In|x|

OTtBer: 3)

(urcTpyKIMs: [IpounTtaiiTe TEKCT, BRIOEpHUTE
MIPABWJIBHBIN OTBET M 3aIUIIIATE apPTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)

OIIK-1.V.1

19.

VYkaxure 9acTHOE pemeHue quddepeHnaaILHoro
ypaBHEHUs
v' + 2y = 4, ynoBneTBOpsIOIIEe HAYATEHOMY
ycnosuto v(0) = 5:

1) y=4e ™ +5

2) v=4—x

3) y=3e %" +2

4) y=2e""F 42

OtBert: 3)
(uacTpykuus: [IpounTaiiTe TEKCT, BEIOEPUTE
MIPABUJIBHBIN OTBET U 3aIMILIUTE apTyMEHTHI,
000CHOBBIBAIONINE BHIOOP OTBETA)

OIIK-1.3.1
OIIK-1.V.1

20.

Cpenu nepedncieHHbIX
nuddepeHImaTbHBIX
YpaBHEHUU YKa)KUTE
ypaBHEHHUE C
pa3aensOImUMUCS
MIEePEMEHHBIMH

1) (x*+v* +2x)dx + 2xydy = 0
2) (x*+y%)dx +2xydy =0

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

OTtBer: 3)
(uactpykuus: [IpounTaiiTe TEKCT, BEIOEPUTE
MIPABUJIBHBIN OTBET U 3aIMIIUTE aPTyMEHTHI,
00OCHOBBIBAIONIHE BHIOOP OTBETA)

OIIK-1.3.1
YK-2.3.1

Cucrema OLICHUBAHUS TECTOBBIX 3aJaHHUM:




1 Tun) 3amaHne KOMOMHUPOBAHHOTO THUIA C BBIOOPOM OJHOTO BEPHOTO OTBETA M3 HYETHIPEX
MPeJIOKEHHBIX U 000CHOBAaHHWEM BhIOOpA CUMTAETCS BEPHBIM, €CJIM MPaBWIBHO yKa3aHa Ludpa
U TIpUBEIEHBl KOHKPETHBIE apryMEHTHI, HCHOJb3yeMble Tpu BbIOOpe oTBeTa. IllomHoe
COBIAaJIEHUE C BEPHBIM OTBETOM OlLlIeHHBaeTcs 1 6ajioM, HeBEpHBIA OTBET MJIM €r0 OTCYTCTBUE —
0 6amnos.

2 tun) 3agaHue KOMOMHHMPOBAHHOIO THMAa C BHIOOPOM HECKOJBKHUX BAapUaHTOB OTBETa W3
NPEUIOKEHHBIX U Pa3BEPHYTHIM OOOCHOBAaHHMEM BBIOOpA CUMTAETCS BEPHBIM, €CIH MPABUIBHO
yKa3zaHbl IUGPHl U MPUBEACHBI KOHKPETHBIE apTyMEHThI, HCIIOJIb3yeMbIe IIPU BBIOOPE OTBETOB.
[TonHOE coBmageHNE C BEPHBIM OTBETOM OICHHMBAeTCs | OamioM, eciau AONYIIeHbI OIIMOKH MU
OTBET OTCYTCTBYeT — 0 OasuioB.

3 tumn) 3amaHue 3aKpHITOTO THUIA HA YCTAHOBJIEHHWE COOTBETCTBUS CUMTAETCS BEPHBIM, €CIU
YCTaHOBJIEHBl BCE COOTBETCTBUA (IIO3WLMU U3 OIHOIO CTOJIOIA BEPHO COMOCTaBJIEHBI C
NO3ULUSAMH Apyroro ctojbua). [lonHoe coBmaaeHne ¢ BEpHBIM OTBETOM OlleHUBaeTcs 1 6amiom,
HEBEPHBIN OTBET WM ero oTcyTcTBHe — () 6ayIoB

4 tun) 3amaHue 3aKPBITOTO THIA HA YCTAHOBJIEHHE IOCIEIOBATEIBLHOCTH CUUTACTCS BEPHBIM,
ecJIi TPaBUIBLHO yKa3aHa Bcd TmocienoBaTenbHOCTh Ludp. IlonHoe coBmameHue ¢ BEpHBIM
OTBETOM OlieHHBaeTcs | GaioM, eciiy JOMyIIeHbl OIIMOKHN UM OTBET OTCYTCTBYET — 0 Oasios.

5 Tun) 3amaHue OTKPBITOTO THUIA C PAa3BEPHYTHIM OTBETOM CUMTAETCS BEPHBIM, €CIH OTBET
COBMAJaeT C JTAJOHHBIM IO COAEPKAHMIO M MojdHOTe. IIpaBUiIbHBIM OTBET 3a 3anaHue
olLicHUBAaEeTCs B 3 Oasuia, €Clii JOMyIIeHa OIHa OIIMOKa \ HETOUYHOCTH \ OTBET NMPaBUIIbHBIN, HO HE
HOJHBIN - 1 6as, ecnu gomyineHo Oosiee 1 ommoOKK \ OTBET HENPAaBUJIbHBIN \ OTBET OTCYTCTBYET
— 0 6asoB.

[lepeyeHb TeM KOHTPOJIBHBIX PabOT MO JAMCHHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
00ydeHus1, IpeICTaBICHbI B Ta0mie 19.

Ta6mmma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

Ne /i [TepeyeHb KOHTPOJIBHBIX PabOT
1 Huddepennupoanue
2 WHuterpupoBanue
10.4. MeTtoauueckre  MaTepuaibl,  ONPEACNSIONUe  MPOLEAYPhl  OICHUBAHUS

MHAMKATOPOB, XapaKTepU3YIOLUX JTanbl (OPMUPOBAHUS KOMIETEHLUH, COJIEp)KaTcs B
JOKAJIBHBIX HOPMaTuBHBIX akTax [YAII, pernameHTHpyrOIIMX MOPAJOK W HPOLEAYPY
MIPOBEJEHUS TEKYLIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTecTali 00y4aroIuxcs
I'VAIL

11. Meroauyeckue yKazaHus A 00y4JarOIIUXCs IO OCBOCHUIO JUCITUTUTHHBI

11.1. MeTtoauueckre yka3zaHus [ OOYYAIOIIMUXCS 1O OCBOCHHMIO JIEKIIMOHHOTO
Marepuana.

OCHOBHOE Ha3HAauY€HUE JIEKIIMOHHOTO Marepuana — JOTMYECKH CTPOMHOE, CHCTEMHOE,
MIyOOKOE€ W SICHOE€ M3JIOKeHHE ydeOHOro marepuana. HasHaueHue COBpEeMEHHOU JIEKIMH B
paMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 1O TeMEe, a B OCBOCHUU
byHIaMEHTAIBHBIX MPOOJIEM JAUCHUIUIMHBI, METOJIOB HAyYHOTO TO3HAHHUsA, HOBEHIIMX
JTOCTHIKEHUI HaydyHOW MBICTH. B yueOHOM mporiecce JIEKIHs BBITIOTHSET METOI0JIOTHYECKYIO,
OpTaHU3AIMOHHYI0 W MHGOPMAIMOHHYI0 (YHKIUU. JIEKIHs pacKpbiBaeT MOHATUMHBIN armapaT
KOHKpPETHOW o0jacTu 3HaHUSA, €€ MpOOJEeMBbl, JaeT IENbHOE MPEICTaBICHHE O NUCIUIUIMHE,
MOKAa3bIBACT B3aUMOCBSI3b C APYTUMU JUCITUTUTHHAMM.

[IranupyeMsle pe3yabTaThl IIPH OCBOSHUH 00YYAIONIMMUCS JIEKIIMOHHOI0 MaTeEpHaa.

— TIONYyYeHHUE COBPEMEHHBIX, IIEJIOCTHBIX, B3aWMOCBS3aHHBIX 3HAHWUW, YPOBEHBb
KOTOPBIX OINpPEAEIISIETCS LEJIEBOM YCTAHOBKOM K Ka)KJ10M KOHKPETHOM TEME;

— TIONy4YeHHE OMBITa TBOPUYECKOUN pabOTHI COBMECTHO C MPEIOaBaTeleM;




— pa3BuTHE NpPO(ECCHOHANBHO-IEIOBBIX  KAuecTB, JIIOOBU K  TOpeaMeTy U
CaMOCTOSITEIIbHOTO TBOPYECKOTO MBIIIJICHUS.

— TIOSIBJICHHUE HEOOXOAMMOr0 UHTEpeca, HEOOXOAUMOTO JIJIsi CAMOCTOSITEITLHOW PaOOTHI,

— TIONy4YeHWE 3HAHUW O COBPEMEHHOM YpPOBHE pAa3BUTHS HAYKH U TEXHUKU U O
MIPOTHO3€E UX Pa3BUTHSI HA OJIMKAKNIIINE TOIBL;

— Hay4HThCS METOJMYECKH 0OpabaThiBaTh MaTepuan (BBIACIATH TJIABHBIE MBICTU W
MOJIOXKEHHUS, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPATh HMX B  Pa3IMYHBIX
bopmynHupoBKax);

—  TIOJYy4YEHHE TOYHOTO MOHUMAHUS BCEX HEOOXOAMMBIX TEPMHUHOB M TIOHSTHA.

JIeKuMOHHBIA MaTepuall MOXKET COMPOBOXKIATHCS JEMOHCTpalMed ClIaiioB U
UCIIOJIb30BAaHUEM pa3aTOYHOTO MaTepuajga MpH MPOBEICHUU KOPOTKHX JHUCKYCCHUH 00
O0COOEHHOCTSIX MPUMEHEHHS OT/ICTBHBIX TEMATHK 10 TUCIUTIINHE.

CTpyKTypa peioCcTaBIeHUs JEKIIMOHHOI0 MaTepHraa:

— OrnpezaeneHuss MaTEMaTUHICCKUX TEPMHUHOB.
—  @DopMyIMPOBKA TEOPEMBI.

— J10oKa3aresnbCTBO TEOPEMBI.

—  HMnmoctpupyromuye npumMepsl.

11.2. Meroauueckue ykasaHus JUIsl OOydaroIUXcs 0 IPOXOXKICHHUIO MPAKTHUECKUX
3aHATHI

[IpakTHyeckoe 3aHATHE SBISETCA OAHOM M3 OCHOBHBIX (DOpPM OpraHM3aluu y4yeOHOTro
Ipolecca, 3aKJI0Yaroasicsl B BHIIOJHEHUN 00yUYaroMMUCS 101 pyKOBOJCTBOM MPEIO1aBaTENs
KOMILJIEKCa YYEOHbIX 3aJJaHUH C LEeNbI0 YCBOEHHMsS HAyYHO-TEOPETUYECKUX OCHOB Yy4eOHOU
JUCLIUIUIMHBL, TPUOOPETEHUSI YMEHUN U HaBBIKOB, OIbITAa TBOPUECKOHN AESITEIbHOCTH.

Lesbto NPAaKTUYECKOT O 3aHATHUS Ul 00y4arolerocs sBiseTcs NPUBUTHE 00yUYarOIIUMCS
YMEHUI U HAaBBIKOB IIPAKTUYECKOU JEATEIbHOCTH 110 U3y4aeMOU TUCIUILINHE.

[Tnanupyemble pe3yabTaThl TP OCBOEHUH 00YUYaIOIIMMCS MPAKTUYECKUX 3aHATUI:

— 3aKperuvieHue, yriayOleHue, pacllupeHHe M JAeTalu3alus 3HAHUW TNpU PELeHUU
KOHKPETHBIX 33714,

— pa3BUTHE T[I03HABAaTEJbHBIX CIHOCOOHOCTEH, CaMOCTOSTENbHOCTH  MBIIUICHUS,
TBOPYECKOM aKTUBHOCTH;

— OBJIQJICHHME HOBBIMM METOJaMH M METOJUKaMU H3Y4YEeHHUsS KOHKPETHOH y4ueOHOI
JVCLUATIINHBI;

— BbIpa0OTKAa CHOCOOHOCTH JIOTMYECKOTO OCMBICIEHHUS] TOJTYYEHHBIX 3HAHUM JUIs
BBIIIOJIHEHUS 3aJaHUN;

— CBSI3aHHBIE C MOJIyYeHHEM HOBOM MH(POpPMAIUH IyTEM CaMOCTOSATEIbHO BHIOPAHHBIX
o0ecreyeHne palMoHaIbHOTO COUeTaHNs KOJIJIEKTUBHON U MHIMBUAYAIbHON (hOpM 00ydeHusl.

@yHKINN TPAKTUYECKUX 3aHATUM:

— IIO3HaBaTeJIbHAs;

— pasBHMBaIoLLas;

— BOCIIATATEIbHAs.

ITo xapakTepy BBINOJIHAEMBIX OOYYAIOIIMMCS 33JaHUN IO TNPAKTHUECKUM 3aHATUSAM
MOAPA3AEIIAOTCS Ha!

— O3HAKOMMTENIbHBIC, IIPOBOAMMBIE C LEIbI0 3aKPEIUIEHUs MW KOHKPETU3alUU
U3y4YEHHOT'0 TEOPETUYECKOr0 MaTepuaa;

— aHAJUTUYECKHE, CTaBSIINE CBOEH IIeJIbI0 MOJyYeHHuEe HOBOM MH(GOpMaIluu Ha OCHOBE
(dbopMa30BaHHBIX METOJIOB;

— TBOPYECKHE, MOJXOI0B K PELICHUIO 3a/1a4.

@OopMBI OpraHU3aLMH MPAKTUYECKUX 3aHATUN:

- B UHTEpakTUBHOH (Qopme (pelieHHe CUTYallMOHHBIX 3ajad, 3aHATUS 110
MOJIEJTMPOBAHUIO PEATBHBIX YCIOBUM, TPYIIOBbIE TUCKYCCHH);



- B HE MHTEPAKTUBHOH (opme (BBINOJHEHHE YIPAXKHEHUH, PELICHHWE THUIOBBIX 3ajad,
pelLIeHNEe CUTYallMOHHBIX 3aJ]ad U IPYToe).

TpebGoBanust K MPOBEACHUIO TPAKTUYCCKUX 3AHITUN

[IpakTuyeckne 3aHATHS HAYMHAIOTCS C 3allUCH B OKypHaJl NpenojaBaTelis
NPUCYTCTBYIOIINX CTYACHTOB. 3aTe€M OOBSBISICTCS TEMA MPAKTUYCCKUX 3aHSATHIA.

[IperoaBaTens YUTAaeT YCIOBME 3aJaud M TpeiaraeT CTYACHTAM CaMOCTOSTEIbHO
pelUTh 3a/1avy, WCIOJb3ys 3HAHWs, TOJTYYCHHBIC CTYACHTOM Ha JieKIuu. CTYACHT, KOTOPBIU
NEePBbIM pEIIWI 3aJady, BBI3BIBACTCS K JOCKE. B cimyyae ecinm CTyOeHT MpaBHIBHO PELIHI
3ajauy, OH mojy4aer 5 6amioB. Eciu cTymeHT pemiaeT 3aaqy ¢ MOMOIIBIO MPEMOIaBaTelis, TO
nony4yaer 4 Oamwia. 3aTeM, B KOHIIE CEMECTpa, OIEHKH CTYJCHTOB (BKJIIOYas OIICHKY
MOCEIIAeMOCTH) TIepeBOAATCSI B OOHYchl (kadecTBO) oT 0 nmo 5 OammoB. DT OOHYCHI
N00aBIISIOTCS K 00IIel cyMMe 0ajuIoB B paMKaxX MOAYJIbHO-PEUTHHTOBON CHCTEMBI.

CryneHTtaM BbIIaeTCS JOMAIlIHEE 3aJaHWe B BHJIE 3aJad, KOTOPbIE OHH CHAIOT B
YCTAHOBJICHHBIE CPOKH.

11.3. Meroauueckue yKazaHus JUIsi 0OyJaIOMIMXCs MO MPOXO0XKICHUIO CAMOCTOSITEIHLHOM
paboThI

B Xoje BBITIOTHEHUS CaMOCTOSATEIBHONW pa0OThI, O0YUAIONIHIICS BBITIOIHSIET PaboTy IO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJACTBE IpErojaaBaressi, HO 0e3 ero HemocpeICTBEHHOTO
y4acTusl.

s oOydarommxcsi 1Mo 3a04Hoil ¢opMe 0OydeHHs, CaMOCTOSITeNbHAas padoTa MOXKET
BKJIFOYATh B CEOsI KOHTPOJIBHYIO paldoTYy.

B mporecce BBIMOTHEHHS CaMOCTOSITENIBHON paboThl, y oOywaromierocs (Gopmupyercs
1enecoo0pa3Hoe IIAHUPOBaHUE PabOUero BpEMEHH, KOTOPOE MO3BOJIIET UM pa3BUBAaTh YMEHMUS
U HaBBIKM B YCBOGHHUU U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHUMN, 0OecreyrBaeT BBICOKHUI
YPOBEHb YCIEBAEMOCTH B TIepUOJ OOydYeHHs, IOMOTAaeT IIOJyYUTh HABBIKH TTOBBIIICHUS
pohecCHOHaNBHOTO YPOBHSL.

MeroauyeckuMH ~ MaTepUallaMH,  HANpaBJSIOIIMMU  CaMOCTOSITENIBHYIO — paboTy
00y4aromuXCs SBISIFOTCS:

— y4eOHO-METOANYECKUI MaTepua 1o AUCLUUILINHE;

11.4. MeTtoauueckre yKazaHusl [UIsl OOYYAarOIIMXCS TIO TMPOXOXKICHHIO TEKYIIETro
KOHTPOJISI YCTIEBAaeMOCTH.

Texymuit KOHTPONb YCIEBAaEMOCTH TMpeAycMaTpUBaeT KOHTPOIb KadecTBa 3HAHUI
00yJaroIUXCsl, OCYIICCTBIIEMOTO B TEYCHHE CEMECTpa C IIEJbI0 OICHUBAHMS X0Jla OCBOCHUS
IUCIHATIINHEL

B Tteuenue cemectpa B cucTeMme aucTaHIMOHHOro ooOyuenus I'YAII B dopme
TECTUPOBAHUSI TPOBOJATCS JBE TMPOBEPOYHbIE pPAOOTHI MO PEMIeHUIO 3a7ady M OJUH
TEOPETUYECKHI Ompoc (TepedeHb BOMPOCOB JUIsl TECTOB pa3MelleH B «baHke BOMpPOCOB» B
cucteMe AMCTaHUUOHHOTO oOydeHuss [YAII), Ha npakTHUECKUX 3aHITHIX MPOBOJATCS
MIPOBEPOUYHBIC PAOOTHI IO pa3jesiaM Kypca B MUCBMEHHON (hopMe, pacCUMTaHHBIC KaK Ha IEI0e
3aHATHE, TaK U HAa €T0 YacTh.

Pe3ynbTarhl TEKymiero KOHTPOJIS YCIIEBAGMOCTH OYAYT YYUTBIBATHCS TPH TPOBEIACHHUN
MPOMEKYTOUHOM arTecTanuu (Tpy UCIOIL30BAHUN OATBHO-PEUTHHTOBOIM CHCTEMBI OIICHUBAHUS,
KOKIABIA BHJ KOHTPOJIS OIICHWBAaeTCs B OalaX, W3 KOTOPBIX (OPMHUPYETCS HTOTOBBIN
pe3ynbTar).

11.5. Meroauueckue yka3zaHUs Ui O0Y4aroIUXCcs MO MPOXO0XKIECHUIO MPOMEXYTOUHOM
aTTeCTalUN.

IIpomexxyrounass  arrectanusi  oOyyarolIMXCsl — NpeAycMaTpuUBaeT  OLIEHUBaHHE
MIPOMEKYTOUHBIX U OKOHYATEJbHBIX PE3yJIbTaTOB 00Y4YEeHHUs O AUCHUIUTMHE. DK3aMeH — (opma



OLICHKH 3HaHI/II71, MOJIYYCHHBIX OGy‘-IaIOH_II/IMCH B IIPOLCCCC U3YUYCHUA BCEM IUCUMILINHEI WU €€
HYaCTH, HAaBBIKOB CaMOCTOSITCILHOMN pa6OTI)I, CITOCOOHOCTH INPpUMCHATE HUX I PCHICHHA
MMPAKTUYCCKUX 3ada4. SKBaMeH, KakK IIpaBUJIO, MIPOBOJUTCA B IICPUOT 9K3aMEHAIlMOHHON CEeCCHUM
N 3aBCPHIACTCA aTTeCTAllMOHHOMN OHGHKOP'I COTIIMYHO», «XOpoHlIo», «yAOBJIICTBOPUTCIIBHO),
«HCYOOBJICTBOPHUTCILHOY.



Jluct BHECeHUs! U3MEHEHUH B pabouyio MporpaMmy JAUCHUIUINHBI

Jlara BHECEeHMS
H3MEHEHUI U
JIOTIOJTHCHUH.

TToamuce
BHECIIIETO
H3MEHECHUS

ConeprxaHne N3MEHEHHH B JOTIOTHEHUI

Hata u Ne

MPOTOKOIA
3acemaHus
Kadeapbl

Ionnuce
3aB.

kadenpoi




