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Jluct cornmacoBanus paboueil mporpaMMbl AUCHUTUTAHBI

[Iporpammy cocraBui (a)

JIOII.,K.IT.H.,JOI] ( 24.06.24 N.1O. TTupoxenko

(OKHOCTB, Y4. CTETICHB, 3BAaHUE) (moamucsk, nara) (MHUIHATEL, aMHIIHS)

[Tporpamma omobpeHa Ha 3aceqanuu kadeapsr Ne 1
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3aBenytomuii kapeapoit Ne 1

iy

1.¢.-M.H.,JI01I. 24.06.24 A.O. CMupHOB

(y4. cTeneHs, 3BaHUE) (moamucs, nara) (vHUIHATEL, (aMHITHs)

3amecTuTenb JUpeKTopa HHCTUTYTa Ne2 1o MeToAnuecKoil pabore

a

JIO011.,K.T.H.,JO1I. 24.06.24 H.B. MapxkoBckas

(OJDKHOCTB, y4. CTENICHb, 3BaHUE) (moamuce, nara) (vHUIHANEL, GaMHITHs)



AHHOTaUs

Hucuunnuna «Marematuka. MaremaTHUecKHil aHaln3)» BXOAUT B 00pa30BaTEIbHYIO
poTrpaMMy BBICIIET0 00pa3oBaHusl — MPOrpaMMy OakajiaBpHaTa 10 HaIpaBICHUIO MOATOTOBKH/
cenuainbHoctd 11.03.01 «PanguoTrexHuka» HamnpaBieHHOCTH «PaauOTEeXHUYECKHUE CHUCTEMBI
paIuoJIOKalMY M palioOHaBUTranumy. Jucuuminna peanusyercs kagenpoit «Nely.

JucuuniuHa HalleaeHa Ha (GOpMHUPOBAHKE Y BBITYCKHUKA CIEIYIOIINX KOMIIETEHIIUH:

VYK-1 «Criocoben ocymiecTBIsATh MOUCK, KPUTUYECKUH aHAIW3 U CHHTE3 MH(OpMAIH,
MPUMEHSTh CUCTEMHBIN TOXOJ JIJIsl pELICHHsI TIOCTABICHHBIX 33124

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-1 «CnocobeH NpUMEHATh ECTECTBEHHOHAYYHbIE M OOIIEHH)XEHEPHBIC 3HAHMSI,
METO/Ibl MATEMATUYECKOTO aHAJIN3a U MOJICJIMPOBAHUS B MH)KCHEPHOMU JEATEIHLHOCTH, CBI3aHHOU
C TMPOEKTHPOBAHHUEM U KOHCTPYMPOBAHHEM, TEXHOJOTUSMU IPOU3BOJCTBA TNPUOOPOB U
KOMILJIEKCOB IIMPOKOTO HA3HAYCHU S

Conepkanve  AUCHUIUIMHBI ~ OXBaTbIBa€T  KPYr  BONPOCOB,  CBSI3AHHBIX  C
muddepeHIMATEHBIM 1 UHTETPATBHBIM UCYHCICHUEM, TEOPHEH IMPEACIIOB U PSIJIOB H HX
MIPUMEHEHHUEM.

[IpenogaBanue AUCHUILIMHBI IPEAYCMATPUBACT CICAYIOMIHE (OPMBI OpPTraHU3AIHUN
yueOHOro mpolecca: JeKyuu, NpaKmudeckue 3aHAmMuUs, CcamocmosmenvHas paboma
obyuarowe2ocs.

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

OO0mas TpyA0eMKOCTh OCBOCHUS JHUCUIUILIMHBI COCTABJISCT 8 3a4eTHBIX enuHull, 288
4acoB.

S3pIK 00yuyeHus 0 JUCHMILTUHE KPYCCKUI»



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
— (opmupoBaHUE y CTYACHTOB TOHUMAHUS POJIU MATEMAaTUKHA B COBPEMEHHOM
MUpE, HayKe M MPAKTHICCKOU JCATSIbHOCTH B M30PaHHOM CIICIIHAILHOCTH;
— (opmupoBaHUE y CTYACHTOB CIIOCOOHOCTH M HABBIKOB (POPMYITUPOBATEH U PEIIATh
npodeccuoHabHBIC 3a/J1auyd C HCIOJb30BAaHUEM amraparta MaTeMaTHYECKOTO

aHaJIn3a.

1.2. JlucumninHa BXOIUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTeIbHON MPOTrpaMMBI
BhIcIIero oopasosanus (panee — 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
KOMIETEHIMSIMH WM WX YacTaMHu. KoMIeTeHIMU U UHIUKATOPbl UX JOCTUKEHUS MPUBEJICHBI B

tabsune 1.
Tabnuua 1 — IlepeyeHb KOMIETEHIIMHA U MHUKATOPOB MX JTOCTUKEHUS
Konu
Kareropus (rpymmna) Kox n HauMeHOBaHUE MHIMKATOPA
HalMEHOBaHUE
KOMIIETEHIIUU JIOCTUKEHUS] KOMIIETEHIIUU
KOMIIETEHIIUU
VK-1 Cnocoben
OCYIIECTBIISATh
HOZ]/II(I:IK VK-1.3.2 3HaTh METOIUKU CUCTEMHOI'O
’ . MO/IX0J1a /ISl PELIEHUS IOCTaBICHHbIX 3a/1a4
KPUTUYECKUI .
VK-1.V.2 ymeTb OCyIIECTBIATh KPUTUYECKUI
aHaJIu3 U CUHTE3 o
YHuBepcaibHble HH(OpMaLH aHaJN3 ¥ CUHTE3 WH(OpMAINH, TIOTYIEHHON
KOMIIETEeHIIUH P ’ U3 Pa3HbIX UICTOUYHUKOB, ISl PELICHUS
HIPUMEHSTh
. IIOCTaBJIEHHBIX 3aja4
CUCTEMHBIN TOJIXO]]
VK-1.B.2 B1ageTs HaBBIKAMH CUCTEMHOTO
JUISl pELIEHHUS
MOJIX0J1a /ISl PELIECHUS TOCTaBICHHbIX 3a/1a4
MIOCTaBJIEHHBIX
3aj1a4
VK-2.3.1 3HaTh BUJIBI pECYPCOB U
VYK-2 Cnocoben OTpaHUYEHUS AJIS PELIEHUS MOCTaBICHHbIX
ONpEENATh KpyT 3aja4
3a/1a4 B pamMKax VYK-2.V.1 ymeTs NpoBOIUTE aHAJIN3
ITOCTaBJICHHOMN MOCTaBJIEHHON LIeH U (POPMYJINPOBATH
LIeJIM ¥ BBIOUpATh 3aJ]au, KOTOpbIe HEOOXOUMO PELINTh AJIS ee
ONTUMAJIbHBIE JIOCTHKEHUS
YHuBepcanbHbIC
crocoObl ux VK-2.V.3 ymeTb BbIABUTATh aJIbTEPHATUBHBIC
KOMIETEHIINU

peuieHus, HCXOas
U3 IEUCTBYIOIIUX
IIPaBOBBIX HOPM,
UMEIOIINXCSA
pPECYpCOB 1
OTpaHUYECHUN

BapUaHTHI ICUCTBUH C IIENIbIO BEIOOpA
ONTUMAJIBHBIX CIIOCOOOB peIIeHus 33134, B
TOM YHCJIE C TTOMOIIbIO IIU(PPOBBIX CPEICTB
VK-2.B.2 B1ageTh HaBbIKaMH BbIOOpa
ONTUMAJILHOTO CIIoco0a penieH s 3a/1a4 C
Y4€TOM MMEIOIIUXCS YCIOBHM, PECYPCOB U
OrpaHUYEHUN

O6menpodeccrnoHanpHbIE
KOMIIETSHIINH

OIIK-1 Cnocoben
HCITOJIB30BaTh
MTOJIOKEHUS,
3aKOHBI 1 METOIbI
€CTECTBCHHBIX HAYK
Y MaTeMaTUKH IS
pelieHus 3a1a4
WH)KEHEPHOI

OIIK-1.3.1 3HaTh pyHAaMEHTATbHBIE 3aKOHbI
MIPUPO/IBI U OCHOBHBIE PU3NYECKUE U
MaTEMaTHYECKHUE 3aKOHBI

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

OIIK-1.B.1 Bnanets HaBREIKAMU




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

2. Mecro nucuurumnbl B cTpyktype Ol
Hucuumimba He Oa3upyeTcss Ha 3HAHMAX, paHee NPUOOPETEHHBIX CTYACHTAMH MpU
U3y4EHHH B BbICHIEH MIKOJIE KAKHUX -TMOO0 TUCLMIUIMH.
3HaHMs, TOJy4YEHHbIE NPU U3YUYEHUU MaTepuala JaHHOM [HUCLUUIUIMHBI, HMEIOT Kak
CaMOCTOSITEJIbHOE 3HAYE€HUE, TAK U UCIIOJIB3YIOTCS ITPU U3YYEHUH IPYIUX JUCLUILINH:
Maremaruka. Teopust BEpoATHOCTEN U MaTeMaTU4eCKasi CTATUCTUKA

3. OO0BEM U TPYTOEMKOCTh JUCITUTLIAHBI
JlanHbIe 00 00mIEeM O0BeMe JUCIUILUIMHBI, TPYJOEMKOCTH OT/ACIBHBIX BHUJOB Y4EOHOMH
paboThI 1O AUCHUILIHHE (M pacrpeieCHUe 3TOH TPYJOEMKOCTH IO CEMECTpaM) IPEACTAaBICHbI B
Tadimue 2.

Tabmuna 2 — O0beM U TPYAOEMKOCTh JUCITUIIITNHBI

Bz yueBHoii 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 npakmuueckou no02omoeKu
AyoumopHuie 3aHamus, BCEro Jac. 32 16 16
B TOM YHCIIC:
nekimu (JI), (dac) 16 8 8
npakTuyeckue/cemunapckue 3anarus  (I13), 16 8 8
(dac)
naboparopusie pabotsl (JIP), (dac)
KypcoBoii npoekT (padota) (KII, KP), (4ac)
9K3aMeH, (Jac) 18 9 9
Camocmoamenvnan paboma, Bcero (4ac) 238 119 119
Buo npomesicymounoit ammecmayuu. 3a4er, JK3.
OK3.,
mubd. 3auger, sk3amed (3auer, Judd. 3au, 3 OK3.
Di3.*¥) o

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. CopneprxaHue JUCHUTUIMHBI
4.1. PacnpeneneHue TpyI0EMKOCTH JUCIHUILIMHBI IO pa3JielaM U BUIaM 3aHSATHI.
Paznenbl, TeMbl TUCHMIIMHBI U UX TPYIOEMKOCTh NPUBEIEHBI B Ta0nuLe 3.

Ta6mmma 3 — Pa3nensl, TeMbI TUCIUIUIAHBI, KX TPYJT0EMKOCTh

Paznensl, TEMBI TUCITUTLTAHBI Jlexuma | 113 (C3)| - JIP KII CPC
’ (qac) (qac) (qac) (gac) | (gac)
Cemectp 1

Paznen 1. Teopus nmpenenos 2 2 40

Paznen 2. luddepennnanbHoe HCUUCIICHUE 2 2 40

Pazgen 3. HTerpanbHOe UCUUCICHUE 4 4 39
Hroro B cemectpe 8 8 119

Cemectp 2




Paznen 4. OyHKIINN HECKOJIBKUX TIEPEMEHHBIX 4 4 40
Paznen 5. luddepenunansipie ypaBHEHUS 2 2 40
Pazgen 6. Psagpt 2 2 39
Hroro B cemectpe: 8 8 119

Hroro 16 16 0 0 238

IIpakTnyeckass MOATOTOBKA 3aKJIIOYAcTCs B HENOCPEACTBEHHOM  BBIIIOJHEHUU
0o0y4yaromMMUCsT  OMNpENEeNeHHBIX  TPYNOBBIX  (YHKUMH, CBSA3aHHBIX C  Oya;ymei
npo¢eCCHOHATIBHOM 1€ TEIbHOCTBIO.

4.2. CopnepxaHue pa3/iejoB U TEM JICKIIMOHHBIX 3aHSATHH.
ConeprkaHue pas/iesioB U TEM JICKITMOHHBIX 3aHATHI MPUBEICHO B TaOIHIE 4.

Ta6mmma 4 — ConepxaHue pa3AesioB U TeM JCKIIMOHHOTO ITUKJIA
Howmep pasnena Ha3Banue u conepkaHue pa3zeiioB U TeM JCKIIMOHHBIX 3aHATUH

Tema 1.1. OcHOBHBIE 2NIeMeHTapHbIe QYHKIMH. YUCIIOBBIE MHOXKECTBA.
Tema 1.2. Ilpeaen pyHKINU IPH HEOTPAHUICHHOM POCTE apTyMEHTA.
1 TeopeMsl 0 pezenax.

Tema 1.3. Ilpenen ¢bynkuun B Touke. HempepblBHOCTH. 3ameyaTenbHbIC
peesbl

Tewma 2.1. Onpenenenue npousBoanoi. Ee reomerpuueckuii u
MeXaHU4ecKui cMplci. Tabnuiia mponu3BOJHBIX, YacThb 1.

Tewma 2.2. TlpaBuna nuddepeniupoBanus. [IponsBoaHas CroxHOM
dbyHKIIMH, TIPOU3BOIHAS 00paTHOM GyHKIMU. Tabinila MpON3BOIHBIX,
4acThb 2 .

2 Tewma 2.3. IIpon3BoaHbBIE BRICIINX MOPSAKOB. TeopeMbl 0
i depeHupyemMbIX QyHKIHUIX.
Tewma 2.4. IIpasuino Jlonuransa. dopmyia Teitnopa.

Tema 2.5. luddepenunan ¢pynkunun nepsoro nopsaxa. Auddepenunanst
BBICIINX TOPSIIKOB.
Tewma 2.6. ccnenoBanne QpyHKITUM C TOMOIIBIO MPOU3BOIHBIX

Tewma 3.1. IlepBoo6pa3znas. Heonpenenennsrit unterpan. CoicTaa
HEOIPEeIEIIEHHOTO HHTErpaa

Tewma 3.2. Tabnuma unrerpanoB. MeTo ] 3aHECeHHsI MO 3HAK
muddepennmana. MeTo1 3aMeHbI IEPEMEHHON UHTETPUPOBAHUS

Tewma 3.3. UnTerpupoBanue no yactsaM. IHTerpupoBaHue palnoHaabHbIX
BBIPAKCHUM.
Tewma 3.4. IaTerpupoBanue TPUrOHOMETPUYECKUX BBIPAKEHUI

Tema 3.5. Onpegenennbiii naterpai. OnpeaeneHrue u CBOMCTBA.

Tema 3.6. MaTerpan ¢ nepeMeHHbIM BEpXHUM Tipeaenom. opmyna
Herotona- Jleitbnuna

Tema 3.7. HecoOGcTBEeHHBIE MHTETPAJIBI

Tewma 3.8. IIpunoxxenus: onpeaeneHHOro HHTerpaia (2 yaca)

Tema 4.1 OyHKIMSA HECKOJIBKHUX MEpeMEHHbIX. OCHOBHBIE MTOHSTHS.

HenpepbIBHOCTB.




Tema 4.2. [luddepenunpoBanme GyHKIMHU HECKOIBKUX NEPEMEHHBIX.
(Yactueie mpousBoanbie. Juddepennuan. [Ipon3Boanas ciaoxHOM
¢byakuu. YacTHBIE MPOU3BOIHBIC BRICIIMX TOpsaKoB. @opmyia Teitnopa)

Tema 4.3. MccnenoBanne (yHKIIMN HECKOJIBKUX NEPEMEHHBIX.

Tewma 5.1. luddepennuanbabie ypaBHEHUS MTepBOT0 Mopsiaka. OCHOBHBIC
nousTus. uddepeHnnansabie ypaBHEHUS C Pa3ISISTFOIIMMHUCS
nepemeHHbIMU. OHOpOAHbIE MU depeHIaTbHbIe YpaBHEHUS [IEPBOTO
MopsiAKa.

Tema 5.2.

5 . Jluneitapie quddepeHaabHble YpaBHEHHS IEPBOT0O MOPSIIKA.
VYpaBuenue bepuynnu. AuddepeHunanbable ypaBHEHHsI BHICIIUX
MOPSAKOB, JOMYCKAIOMINE TOHMKEHUE TTOPSIKA.

Tema 5.3. JIuneitnsie ogHOpoAHBIE AU(PepeHInATbHbIC YPAaBHEHUS C
MOCTOSTHHBIMH K03 punmenTamu. JInHeiHbIe HEOJHOPOIHbIE
mudQepeHraIbHbIe YpaBHEHHS BRICITUX MOPSIKOB.

Tewma 6.1. Hucnossie psasl. OCHOBHBIE onpe/ieieHuUs. Psibl ¢
MOJIOXKUTEIbHBIMH YieHaMu. [Tpu3naku Jlanmambepa u Ko

Tema 6.2. HeoOxoaumplii ipusHak. [Ipu3Haku cpaBHeHHs. MIHTETpanbHbIMA
npusHak Komm.

Tema 6.3. 3HakonepeMeHHBIE PsIbl. AOCOTIOTHAS M YCIIOBHASI CXOAMMOCTH
6 CoiicTBa abcomoTHO cxoaamuxcs psaaos. [Ipusnak Jleiioauma

Tema 6.4. ®ynkiuonanbusie psiabl. O6macTe cxoaumoctu. PaBHoMepHas
cxoauMocTh. CreneHHsle psibl. THTEpBas cxonuMocTu

Tema 6.5. CBolicTBa CXOASAIMIMXCS CTETIEHHBIX PSI/IOB

Tema 6.6. Paasl Teinopa u Maknopena

Tema 6.7. Pag @ypbe neproguueckoit QyHKIUN

Tema 6.8. Pag @ypbe yeTHON U HEUETHOU (QYHKIIUU

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

Tabnuna 5 — [IpakTuueckue 3aHATHS U UX TPYJOEMKOCTb

W3 aux
No
Tpynoem | mpakTuue
Ne Tembl mpakTHUECKUX @DopMBI TPAKTHUECKUX . paznena
o . -KOCTb, CKOM
/1 3aHATHU 3aHATHI JIUCLIUII-
(wac) | moAroToB
JINHBI
KH, (4ac)
Cemectp 1
IIpeneinsr
paroHaIbHBIX
1 BBIPOXKEHUI Ha Pemenue 3amau 1 1
0ECKOHEUHOCTH U B
TOUKE.
DKBUBaJICHTHEIC
2 OECKOHEUHO MAJILIE. Pemenne 3amau 1 1
Yuciio e.
3 | IlpousBoauble. Pemenue 3anau 1 2




[IpaBuiia
Qg epeHIMpoBaHUs

[IpousBogHas CIOKHON
byHKIIUN

Pemenune 3anau

Tabnuynoe
WHTETPUPOBAHUE

Pemenune 3anau

Burecenue o 3Hak
muddepernmana

Pentenue 3anau

3aMeHa MepeMEHHOM.
Huterpuposanue no
4acTsIM

Pemenune 3anau

Wurterpuposanue
palOHaIbHBIX

byHKUIMMA

Penrenue 3anau

2 cemecTp

YacTtHble IIPOU3BOJIHLBIC

Pemenue 3agau

10

YacTHble IPOU3BOIHBIE
BBICIINX MOPSAKOB

Pemenue 3agau

11

OkcrpeMyM (QyHKIHH
HECKOJIBKHX
ePEMEHHBIX

Pemenue 3agau

12

Pewenue

QG epeHIaIbHBIX
yYpaBHEHMI IEpPBOTO
nopsiaka. Oomue u
YACTHBIE PEIICHUS.
Asronomusie 1Y, 1Y ¢
pa3JeJIEHHBIMU U C
Ppa3IeNsIIOIIUMHUCS
NIEPEMEHHBIMH.
Pemenne oqHOpOAHBIX
JY nepsoro nopsiaka u
Y KoTopbie MOXKHO
IIPUBECTH K
OJIHOPOJHBIM

Pemenue 3agau

13

JInnelinble
muddepeHIManbHbIe
YPaBHEHHUS [IEPBOTO
nopsiaka. Y paBHEHHUS
bepnymm
Huddepenunanbabie
YPaBHEHHS B MOJIHBIX
nuddepenmmanax.
Hurerpupyromuit
MHOXHTEIb.

Pemenue 3amau

14

Huddepennunanbuble
YpaBHEHHSI BBICIITIX
HOPSI/IKOB,
JIOIYCKAroIIe
MOHMKEHUE TTOPSIKA
JIuneiinbie
HEOJHOPOIHbIE

Pemrenue 3agau




nuddepeHnranbHbIe
YpaBHEHHUS C
TIOCTOSTHHBIMU
Kod(dumeHTaMu

Psane1 ¢
MOJI0KUTEIIbHBIMU
yieHamu. [IpusHaku
JHanam6epa u Komm

15 Pemtenue 3amau 2 6
3HaKonepeMeHHbIE
psasl. Heo6xoaumbrit
MIPU3HAK U MPU3HAKH
CpPaBHCHHSI.
CreneHnbie psnbl Psiabl
16 | Teiinmopa u MakiiopeHa. Pemenwue 3amau 2 6
Psansl Oypoe.
Bcero: 68
4.4. JlabopatopHble 3aHATUS
Tembl 1a00OpaTOPHBIX 3aHATUHN U UX TPYIOEMKOCTh IPUBEACHBI B Ta0OIHIIE 6.
Tabmuna 6 — JIabopaTopHbI€ 3aHATHS U UX TPYJIOEMKOCTb
N3 Hux Ne

Ne
/o

HaumenoBanue nabopatopHbix paboT

TpynoemMkocTsb,
(gac)

IIPaKTUYECKOM | paszena
HOJArOTOBKH, | JUCLHUII
(gac) JIMHBI

VY4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bcero

4.5. KypcoBoe npoeKkTHupoBaHUE/ BBHITIOJIHEHHE KypPCOBOM PabOTHI
Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJarouIuxcs
Bunsl camoctosTensHON paboThI M €€ TPYI0EMKOCTh NMPUBEIEHBI B Ta0IUIE /.

Tabmuna 7 — Bunbel camocTosTenbHON pabOThI M €€ TPYA0EMKOCTh

Bun camocrositensHO# paboTh BE(:;O’ Cewmectp 1, uac Cemectp 2, yac

1 2 3 4

W3ydeHue TeopeTHuecKoro MmaTepuania 40 20 20

qucuuriaHel (TO)

KypcoBoe npoextuposanue (KII, KP)

PacuetHo-rpaduueckue 3ananus (PI'3)

Brimonnenue pedepara (P)

ITonroroBka K TeKyIeMy KOHTPOJIIO

ycneBaemoctH (TKY) 40 20 20

Homamaee 3amganue (/13) 40 20 20

KontpomnbHsie paboThl 3a04HnuK0B (KP3) 40 20 20




[ToaroroBka Kk MpOMEXKYTOUHOM

arrectanuu (I1A)

78 39

39

Bcero: 238 119

119

5. IlepeuyeHnb y4eOHO-METOAMYECKOTO OOECTICUCHUS

JUISL CAMOCTOSTEIILHON PabOThI 00YUAIONMIUXCS TTO TUCIUIUIMHE (MOIYITIO)

Y4eOHO-MeTOINYEeCKHE MaTepHallbl JUIsl CAaMOCTOSITENIbHOW paboThl O00YYaromMXCcsl yKa3aHbl B

ma. 7-11.

6. IlepeueHb MeyaTHBIX U IJIEKTPOHHBIX YIEOHBIX U3IAaHUN

[lepedyeHpb nevaTHBIX U 3JEKTPOHHBIX Y4eOHBIX M3/IaHUH MpHUBEIeH B TadmuIe 8.
Tabnuna 8— IlepedeHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3JaHHIM

https://e.lanbook.

com/book/2227

2. Nnrerpansl. Psapr: yue6. mocobue / JI. /.
Kynpssues [u n1p.]. - Mocksa : ®uzmatiut, 2009. -
504 c.

Mudp/ bubnuorpaduyeckas ccpiika KonuuecTtBo
URL aapec AK3EMILISIPOB B
oubnmoreke
(kpome
AIIEKTPOHHBIX
AK3EMILISIPOB)
517 [Tuckynos H. C. TuddepennmansHoe u 159
1134 UHTETpalibHOE Ucuucienus: yueonuk: B2 1., T. 1./
H. C. TTuckynos. - CI16.: Mudpw, - 1996. - 416 c.
517 [TuckynoB H.C. uddepenunansHoe u 145
1134 MHTETpaJIbHOE HCUHCIIeHnE: yaeOHoe mocodue. T. 2 /
H. C. IluckyHnos. - U3na. crep. - M.: UnTerpan-Ilpecc,
1998. - 544 c.
517 [Tuckynos H. C. TuddepennmansHoe u 237
1134 MHTETpasibHOE Hucuucienus: B 2 1.: yuebHOoe nmocobue
Juisl cTyieHToB BTy30B M.: UnTerpain-IIpecc, 2004 -
- 2004. - 415 c.
517 bepman, I'. H. COopHuk 3agau no Kypcy 165
b50 MaTeMaTU4YeCcKoro aHanusa: yueoHoe nocoodue / I'. H.
bepman. - 22-e uzn., nepepad. - CII6.: [Ipodeccus,
2005. - 432 c.
517 Bricmias matematuka. Psaapl: yuebnoe mocobue / HO. 167
I'96 A. I'yeman, C. I1. [Tomertkusn, A. O. CmupHoB; C.-
[Terep®. roc. yH-T a9pOKOCM. MPUOOPOCTPOEHUS. -
CII6. : M3n-Bo I'VAIL 2015. - 77 c.
https://e.lanbook. | ®uxrenronsir I.M. OCHOBBI MaTEMaTHYECKOTO 3BC Jlanb
com/book/65055 | ananmu3a. B 2-x T1. Tom 1-b1it - Cankt-IletepOypr:
Jlanp, 2015.- 448c.
https://e.lanbook. | ®uxrtenronbr I'.M. OcHOBBI MATEMATHYECKOTO 9BC Jlans
com/book/411 | ananu3a. B 2-x TT. Tom 2-ii - Cankr-IleTepOypr:
Jlann, 2008. - 464c.
https://e.lanbook. | C6opHuk 3ama4 MO0 MaTeMaTHYeCKOMY aHanu3y. Tom 3bC Jlanb
com/book/2226 | 1. IIpenen. HenpepoieHOCTh. JnddepeniupyemMoctsb
/ L. KynpsiBues [u ap.]. - MockBa : ®u3mariur,
2010. — 496 c.
COopHuK 3a/1a4 10 MaTeMaTuyeckoMmy aHanuzy. Tom OBC Jlanp



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.c | Banguua K.B. Maremarunuecknii anamms. / K.B. 9BC Jlanp
om/book/74580 | Banaun, B.H. Banuisikos, A.B. Pykocyes. - M.

®JIMHTA, 2015. — 361 c.

http://e.lanbook.c | Bepmant A.®. Kparkuii Kypc MareMaTu4eckoro OBC Jlanb
om/book/2660 | ananuza./ A.®. bepmanr, U.I". Apamanosuu. - CII06.:

Jlanb, 2010. - 736 c.

http://e.lanbook.c | Becos O.B. JIekiuu 1o MaTeMaTHYeCKOMY aHAIU3y. - OBC Jlanp
om/book/72002 | M.: ®usmaraur, 2015. - 480 c.
http://e.lanbook.c | 3no6una C.B. Maremarnueckunii aHain3 B 3aa4ax U 9BC Jlanp

om/book/2377 | ynpaxHenusx. / C.B. 3n06una, JI.H. [Tocurenbckasi.
- M. : ®duszmariut, 2009. - 360 c.

https://e.lanbook. | Bypkosa E. B. MaremaTtuueckuii ananus. / E. B. OBC Jlanb
com/book/147557 | Bypkosa, O. A. lllymepuna. - Kpacuosipck: Cuol'yY
nM. akagemuka M. @. Pemetnéna, 2018. - 128 c.
YIAK 517.9 3unrep A.A., Makaposa M.B. [luddepenunansubie 100
ypaBHeHHUs: yue0. mocodue/ A.A. 3unrep, M.B.
Makaposa. —CII16.:.I'VAII, 2014.- 56c¢.

YIAK 517.9 Makaposa M.B., [lompiTkun C.I1. [Ipumenenue 50
T hepeHIMaTbHBIX YPABHECHUN IS PEIICHUS
NPUKJIAJIHBIX 33/1a4: yueb.-meToa. nocobue/ M.B.
Makapoga, C.I1. [Tombertkun. —CI16.: I'YAII, 2021.-
45c.

https://e.lanbook. | Aradonos, C.A. TuddepeniranbHbie ypaBHEHUS / OBC Jlanb
com/book/106546 | C.A. Aradonos, A.Jl. I'epman, T.B. Myparosa. —
MI'TY um. H.O. baymana, 2004. (Cep. MaremaTuka
B TEXHHUUYECKOM yHUBepcurete; Boin. VII).
https://e.lanbook. | YKab6xo, A. I1. Tuddepeninansabie ypaBHEHUS U 3bC Jlanb
com/book/211928 | ycroitunBocts: yueOnuk / A. I1. XKadko, E. /1.
Kotuna, O. H. UmxoBa. — Cankr-IlerepOypr: Jlanb,
2022. — 320 c.

7. TlepedeHb 3IEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
MH(}OPMaLIMOHHO-TEJIEKOMM YHUKAIIMOHHOM ceTh «HTepHeT»
Ilepeuenn JJIIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB UH(pOPMaIMOHHO-
TEJIeKOMMYHUKAaMOHHON ceTu «/HTepHeT», HEOOXOAMMBIX MJii OCBOCHMS JUCLMILIUHBI
npuBesieH B Tabmuie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpa30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJICKOMMYHHUKAIIMOHHOU ceTH «/HTepHeT»

URL anpec HaumenoBanue
http://www.math-net.ru OOb1epoccuiickuii MaTeMaTHYeCKUi TopTa
http://mathhelpplanet.com/ Maremaruueckuii popym Math Help Planet
http://e.lanbook.com/view 9BC «Jlaub»

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHMA
8.1. [lepevueHp MPOrpaMMHOTO OOECIIEUYCHHSI, HCIIOJIB3yeMOTO TIPH OCYIICCTBICHUN
00pa30BaTeNbHOTO MpoIiecca MO TUCIUTUIUHE.
[TepeueHs UCTIOIB3YEMOT0 TPOIPAMMHOTO OOeCTIeueHus pecTaBieH B Tadbmuie 10.

Tab6muua 10— Ilepedens nporpaMMHOTo o0ecTIeYeHHS
Ne n/m HaumeHnoBanue
1. Microsoft Windows



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

2. Microsoft Office
3. MathType
4, Wolfram Mathematica
8.2. Ilepeuenp HH(pOPMaITMOHHO-CIIPABOYHBIX CUCTEM,UCIIOIB3YEMBIX npu

OCYIIECTBIIEHUU 00Pa30BaTEIHLHOTO MPOIIecca MO AUCITUILINHE
[lepeyeHb UCHOAB3yeMBIX HMH(DOPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJICTABICH B
tabnuie 11.

Tabmuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t Haumenosanue

9BC «Jlaup»

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

Ta6mmma 12 — CoctaB MaTepualibHO-TEXHHUECKOM 0a3bl

Ne HanmeHnoBaHue cocTaBHOM YacTu Homep aynutopun
n/n MaTepHATbHO-TEXHUYECKOU 0a3bl (1pu HEOOXOAMMOCTH)

1 JlexuMOHHAS Ay AUTOPHUS

AynuTopus Uil IPAaKTUYECKUX 3aHATHH

10. OueHo4HBIE CpeICTBA TSI TPOBEICHUS TPOMEKYTOUHOU aTTECTAIIHH
10.1. CocTaB OIEHOYHBIX CPEACTBAJNS TPOBEACHHSI IPOMEKYTOUHON aTTecTaluu
00yJaromuXxcs 1Mo JUCIUTUINHE TPUBEICH B Tadmuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl IPOBEACHUS MPOMEKYTOUHOMN aTTeCTalluu

Bua npomexyTo4HON arTecTaluu [lepedyeHp OLICHOYHBIX CPEACTB

OK3aMeH Crircok BOMpPOCOB K 9K3aMEHY;
TecTsl.

10.2. B kayecTBe KpuUTEpUEB OIEHKH YpPOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMITETEHIIMI OOYyJaloUIMMHCS TIPUMEHSETCST 5-0ajuibHasi MIKajla OIEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KoTopas mpuBeaeHa B Tabuune 14. B TeueHne cemectpa MOXKET UCIOIb30BaThCS
100-6annpHast ~ mKaa ~ MOIYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCIIOJIb30BaHUSI KOTOPOH, YCTAaHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATUBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurepuu onieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIETEHITHH

Or1reHKa KOMITETEHITUHN

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITETSHITUIHA
5-0aiubHas mKana P P (bop

— oOyyaromuiicss TJIyOOKO U BCECTOPOHHE YCBOMJ TPOTPaMMHBIN
MaTrepuai;

— YBEPEHHO, JJOTUYHO, ITOCJIEI0BATEIBLHO U TPAMOTHO €r0 U3J1araer;

— ONMpasCh Ha 3HAHWS OCHOBHOM M [OINOJHUTEIBHOW JIMTEPATYpHI,
TECHO IPUBS3bIBAET YCBOCHHBIE HAYYHBIE ITOJIOKEHMSI C IPAKTUYECKON
JESATEIIBHOCTBIO HAIPABJICHMS,;

— yMeJI0 0OOCHOBBIBAET U APTYMEHTUPYET BbIIBUTAEMbIE UM HUJIEH;

— JIeJIaeT BBIBOJBI U 0000IECHMUS;

— cBOOOIHO BJIAZICET CHCTEMON CIIEIUANIN3UPOBAHHBIX MOHITHH.

«OTIIMYHO»
(Ga4YTCHO»




Or11eHKa KOMITETEHITUHN

5-0ayuipHad IIKaIa

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

(XOPOLIO»
(Ga4TCHO»

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

— HE JIOMYCKAeT CYIMECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIE 3HAaHUS C MPAKTHYECKON AESITeIHbHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET Hay4YHbIC TOJIOKEHUS,

— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;

— BJIAJICET CHCTEMOH CIIeMaTN3UPOBAHHBIX TOHSITHH.

«yZI0BJIETBOPUTEIILHOY
«BAUYTCHO»

— 00y4Jaromuiicss yCBOMII TOJIBKO OCHOBHOM NMPOTPAaMMHBIN MaTepuall,
II0 CYHIECTBY M3JIaracT €ro, ONMpasch HA 3HAHUSA TOJIBKO OCHOBHOMU
JUTEPATYPBI;

— JIONIyCKaeT HeCYIIECTBEHHBIE OIIMOKU U HETOYHOCTH;

— UCIIBITBIBACT 3aTPYAHEHUS B IIPAKTUYECKOM IIPUMEHEHUU 3HAHWUU
HaIpaBJICHUS;

— cn1abo apryMEeHTUpPYeT Hay4dHbIE MT0JIOKEHUS;

— 3aTpyaHseTCs B (POPMYIMPOBAHUN BBIBOJOB M 000OIICHHUIA;

— 4aCTUYHO BJIAJIeET CUCTEMOH CIELMAIN3UPOBAHHBIX TOHITHH.

HCYIOBJICTBOPUTCIILHO»
<HC 3a4YTCHO»

— oOyyaromuiics He YCBOMJ 3HAYUTEIBHOW YacTH MPOTrPaMMHOTO
Marepuana;

— JIOIYCKaeT  CYIIECTBEHHbIE  OMMOKHM W  HETOYHOCTH  TpHU
paccMOTpeHHH Ipo0JIeM B KOHKPETHOM HalpaBlICHUH;

— MCHBITHIBACT TPYAHOCTH B MIPAKTUUECKOM IIPHUMEHEHUH 3HAHHIA;

— HE MOXKET apryMEHTUPOBATh Hay4YHbIC TIOJI0KEHUS,;

— He QOpPMYIUPYET BHIBOAOB U 000OLICHUIA.

10.3. TunoBble KOHTPOIIBHBIE 3a/IaHUS WIH WHBIE MAaTEPHUATIBI.
Bompocsr (3agaun) Asns sK3aMeHa mpeicTaBiIeHb B Tabuie 15.

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

Ne [Tepedens BOmpoOCOB (3a71a4) TSl 9K3aMeHa Kon
n/n MHIUKATOpa
Cemectp Nel
1. | IIpenen pynkuuu. Berunciaenue npenenos. YK-1.¥.2
¢ —Ex—2 OIIK-1.V.1

1. Beruuenuts npegen lim ———

¥—+po X +2x—8

OtBeTt: 3
. %% —4x—6
2. Bpraucnouth npeaen ]111} ——

=3 &XT —/XTa

OtBet: 8/5

3. Bbmaucauts npegen lim ———

x—roo 2%~ —3x—2

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

T "

5. Beraucnouts npegen lim -

x—oa  oX X

OTBeT: 0eCKOHEYHOCTEL

6. Berumcimuts npegen lim ———

x—=2 —x~FIZx T8




Ortser: -3/6 =-1/2

7. Beruucouts npegen lim -

K o

- S

X —/XTo®

[E] Y

2x~+5x—12

OTBeT: 0€CKOHEYHOCTH

8. Beruncnuts npegen lim ————

2 X a4

OtsBet: 7/6

. X —Bx
9. Bprumcauts npenen lim ——

H—+ 00 x-—Tx+12

OTBeT: 0€CKOHEYHOCTH
3 —dx—

2 Ix-—2

10. Beraucnuts npenen lim

Otser: 8/5
Kakue 13 npeacTaBieHHbIX HUKE IPEJIETIOB MOTYT ObITh BHIYUCIICHBI VYK-1.B.2
METOJIOM JIeJIeHUS Ha OOJIBIIYIO CTETIeHb IEPEMEHHBIX ? OIIK-1.V.1
lim 35
a) x—0 x4 2x
. 2x” —dx—6
b) lim ———
. 3x’-ax-4
©) lL“E 2x’-3x-2
. —xTHutE
d) lim_———
lim xi2xtoniz
€) x—oa  3x—Tx+tl
Otsert: a), C), €)
Kakas ¢yHKIMS Ha3bIBaeTCsl HEMIPEPBIBHOM B TOUKe Xo? YK-2.3.1
OtBet: ®ynkuus f(X) Ha3pIBaeTCs HeMPEePHIBHON B TOYKE X0, €CJIH
OHA oNpe/eIeHa B HEKOTOPOH OKPECTHOCTH 3TOM TOYKH X0 U
lim £(x) = f(x,)
Xy
YeMy paBHa CyMMa KOHEYHOI'O UMCia OECKOHEYHO MaJbIX (QYHKIUI? YK-2.3.1
OtBer: CyMMa KOHEYHOI'0 YHCJIA 0eCKOHEYHO MaJIbIX (PyHKUMi —
3T0 PyHKIHMSA OECKOHEYHO MaJiast
Temno mBusketcs o 3akoHy S(t) = 5t% +1. Uemy paBHa ckopocTs V(t) B YK-13.1
MOMeHT BpeMeHH t =17? 3anummre HOMEp BEPHOTO OTBETA. OIIK-1.B.
1) 6
2) 4
3) 10
4) 15
Otger: 4)
1) BsruuciuTe Mpou3BOAHY0 QyHKIMK ¥ = ¥~ + 47 VK-1.B.2
OIIK-1.V.1

OtBet: 2x + 4% Ind
2) Bepwno nu yrBepkaenue: «[Ipon3BogHas CyMMBI IBYX
muddepeHnrpyemMbix QYHKIHH paBHA CYMME IMMPOU3BOIHBIX ATUX




dbyHkmiiy. OTBET apryMEeHTHPYITE.

OTtBeT:
IIpaBuna nud¢epeHupoBaHUS MOTYT ObITh 3aIIUCAHBI:

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

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

" () -

ve(x

®opmyaa Ned kak pa3 u o3HauaeT, uTo «I[IpousBoaHAas CyMMBI ABYX
auddepenuupyembix QyHKIUI paBHA CyMMe NIPOU3BOAHBIX 3THX
GyHKIMI».

1) BBIYHCIIHTE TPOU3BONHYIO QYHKIMM v = x~ - 4°

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

2) Bepno nu yrBepkacHue: «[Ipon3BoaHas pOU3BEICHHUS IBYX
muddepeHIpyemMbIx GyHKINH paBHA TPONU3BEACHUIO IPOU3BOTHBIX
TUX QyHKUuMi». OTBET apryMeHTUupyiiTe.

OTBeT: yTBep:KIeHHe HEBEPHO.
IIpaBuna qnu¢gepeHuMpoOBaHUSA MOTYT ObITh 3aIIHCAHBI:
1. (C-u(x))'=C-u'(x)

N

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

Lalds 4 wlxlvlxl—uix)vix

4. (2 =

w

a .
v (x

®opmya Ne3 —310 dopmyJia 1Jis1 BLIYMCIEHUST TPOU3BOTHOM
npousBeleHus ABYX 1u(pdepeHunpyeMbIX pyHKI M, OHA He
COOTBETCTBYET NNPHBEICHHOMY B YTBEpP:KIeHHHU TEKCTY.

YK-1.B.2

Haiinute popmyiny ¢ ommnOkoil. ApryMeHTHUpYHTE CBOM OTBET.

-

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

N

. (U(X)2v(X))'=u'(X)£V'(X)
- (U()-v(x)) =’ (x)-+-v'(x)

| / wlxl vl x T I o I -

4 G =

w

ve(x

OTtBet: ommodka B (popmyJie Ne3. I1o npaBuay nuddepeHuupoBanus
npousBeaeHus AByX AupdepeHuupyemMbix GyHKIUIA MPOU3BOAHAA
Nnpou3BeleHUus1 BbIuucisiercs mo gopmyJie:

(U(x)-v(x))'=u’ (x)-v(x)+u(x)-v'(x)

YK-2.3.1
OIIK-1.V.1

[TpaBuna quddepennupoanus. [IponsBogHas CI10XKHON HYHKIIUH.
3ananue 1.
1) Haiinure npon3BoHy0 QYHKIIUHA

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




y =5cos(7 +8x) + V7x—8

OTtBeT:
3

7 3

—40sin(7 + 8x) + n (7x—8) ¢+

2) HazoBute kakoe-1100 mu¢poBOe CPEACTBO, IPUMEHUMOE JIJIs
pereHus gaHHOM 3aaa4un. OOOCHYHTE Balll BHIOOP.

OtBer: K undgpoBbIM cpeacTBaM, KOTOPbIE MOI'YT ObITh IPUMEHEHBI
JUIS1 pelleHus JaHHoi 3aaaun oTHocuTess Wolfram Mathematica-
nporpaMMHoe odecrneuyeHue, BKJalo4vallnee 00J1b110i Hadop
MaTeMaTu4ecKuxX GyHKIUI B TOM YHCJIECHUCTEMY KOMIbIOTEPHOM
ajare0Opbl, OpUEHTHUPOBAHHYIO HA MOAT0TOBKY HHTEPAKTUBHBIX
AOKYMEHTOB C BbIYMCJIEHUAMH U BU3YAJIbHBIM CONIPOBOXKIEHHEM.

3ananue 2.
1) Haiiaute npou3BOHYIO (YHKIIMH

v = 5cos(5+ 2x) #In(5x— 2)

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

Ex—2

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

Otger: K undpoBsiM cpeacTBam, KOTOpbie MOIYT ObITH IPMMEHEHbI
JUIsl peleHus JaHHoi 3agaum oTHocuTest Wolfram Mathematica-
nporpaMMHoe odecrneyeHue, BKJIKYaloIiee 00/1b110ii HAOOP
MaTeMaTHYeCKUX PYHKIMA B TOM YHCJIECHCTEMY KOMIIBIOTEPHOU
ajredpbl, OpMEHTUPOBAHHYIO HA MOATOTOBKY HHTEPAKTUBHBIX
AOKYMEHTOB C BbIYMCJICHUAMH U BU3YAJIbHBIM CONIPOBOK/ICHHEM.

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

-24

-
cos” [(7T+4x

7
Tx—4

eIn(7x— 4) + 6tg(7 + 4x) *

(In(7x— 4))?
2) HazoBure xakoe-1100 1uppoBoe CpeacTBO, IPUMEHUMOE JIJIs
pereHust faHHOM 3aaaun. OGOCHYHTE Balll BHIOOP.

Oteer: K undpoBbiM cpeacTBaM, KOTOPbIE MOI'YT ObITH IPUMEHEHDbI
JUISl pelleHus JaHHoi 3agaun oTHocuTcsa Wolfram Mathematica-
nporpamMMHoe odecrneyeHue, BKJIKYaIiee 00/1b110ii HAOop
MaTeMaTH4eCKUX PYHKIMA B TOM YHCJIECHCTEMY KOMIIBIOTEPHOM
ajredpbl, OpUEHTHPOBAHHYIO HA MOATO0TOBKY HHTEPAKTHBHBIX
AOKYMEHTOB C BIYHMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

3aganue 4.
1) Haiinure nmpou3BogHy 0 HyHKIIHH
v =4/ 2 — 6sin(7 + 4x)

OIIK-1.3.1



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

OTBeT:

1
£ (—24)cos(7 + 4x)
2,/2 —6s5in(7 + 4x)
2) HazoBure kakoe-imu00 uppoBoe CpeacTBO, IPUMEHUMOE JIJIsS
peureHus qaHHou 3agadn. OO0CHYHTE BaIll BHIOOP.

OtBet: K undpoBbiM cpeacTBam, KOTOPbie MOTYT ObITh IPUMEHEHbI
JUIsl pelleHusl JaHHoM 3agaum oTHocuTest Wolfram Mathematica-
nporpamMMHoe odecrieueHue, BKJI0Yamwmee 00J1b110ii Hadop
MaTeMaTU4YecKUX GYHKIMHA B TOM YHCJIECHCTEMY KOMIIbIOTEPHOM
ajaredpbl, OpUEHTHUPOBAHHYIO HA MOATO0TOBKY HHTEPAKTHBHBIX
JOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

3agaHue 5.
1) Haiiaute npou3BOHYIO (YHKIIMH

v = 5cos(3 +4x) + log,(3x— 4)

OTtBeT:

3

(3x—4)In4
2) HazoBure kakoe-nm100 nuppoBoe CpeAcTBO, IPUMEHUMOE IS
pelieHus qaHHou 3agaun. O60CHyHTE BaIll BHIOOD.

—20sin(3 +4x) +

OtBet: K ungpoBsiM cpeacrBam, KOTOpbie MOTYT ObITh PUMEHEHbI
JUISl pelieHus JaHHoi 3agaun oTHocuTess Wolfram Mathematica-
nporpaMMHoe odecrneuyeHnue, BKJao4valliee 60J1b10i HAOop
MaTeMaTu4ecKuX GyHKIUI B TOM YHC/Ie CHCTEMY KOMNbIOTEPHOI
ajnredOpbl, OpUEHTHUPOBAHHYIO HA MOATO0TOBKY HHTEPAKTUBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOKIEHUEM.

10.

ITpoBepbTe sIBISETCS TN BHIPAKEHHE
1 .
- —# (—24)cos(7 + 4x)

2,/2—6Ein(T+4

HPOU3BOAHOM QyHKIMHU ¥ = /2 — 6sin(7 + 4x) ? OTBET 00OCHYHTE.
OTBer: BbIpa:keHHe SIBJISICTCH MPOU3BOAHOM 1J1s1 PYHKIMH, YTOOBI
3T0 000CHOBATH MOKHO B3ITh IIPOU3BOHYIO OT

,‘,-"2 — Gsin(? + 4%) WIKM BBIYMCJIUTH HeonmpeaeJeHHbII
HHTErpaJ

._,v:

1
J « (—24)cos(7 + 4%)dx
2

V2 — 6sin(7 + 4x)

VK-2.3.1
OIIK-1.V¥.1

11.

3anumuTe ypaBHeHHE KacaTeabHOU K rpaduky GyHKIUN y=x3-2
B €r0 TOYKe ¢ adcmuccon Xo= 1
OrBet: y=3Xx-4

VK-2.3.1

12.

B KaKoii TOUKe ypaBHEHHE KacaTeIbHOM K rpaduKy GpyHKIHH Y=X° -2
nMeet B Yy=3X-4

OTtBer: Xo=1

3amada MOXeT ObITh perieHa 1ByMs crocobamu. O6ocHyiTe 06a
croco0a perIeHus.

OrtBer: IlepBblii c10C00 OCHOBaH Ha ONpeeICHUN KacaTeJIbHON K
rpaguky GyHKIuM — 310 001asi TOUKA rpaduka pyHKkuum u

YK-13.1



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

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

Lfly=x"—12
ABHEHUH |-
P y=3x—4
IIpu BTOPOM cnioco0e penieHusi, HeOOXOAUMO CPABHHUTH 0011Iee

YPaBHEHHE KAaCaTeJbHOH ¥ = ¥ (%) + ¥ ‘(XD:I (x— x,) my=3x-4

13. | ITycts B Touke (Xo, Yo) mepecekarorcs ase kpubbie Y=f(X) u y=g(x). Ode | YK-1.3.2
byuknun Y=f(X) 1 y=¢(X) umerot npousBoaHbie B Touke (Xo, Yo). Uemy
PaBEH yroJj MeXay KpUBbIMU?
OtBer: Yriom ¢ mexxkay kpubiMu Y=f(X) u y=g(X) B Touke (Xo, Yo)
HA3bIBAETCS YIoJI MeKIy KacaTeJIbHBIMU K PSIMbIM,
NPOBEIEHHBIMHU B TOUKe (X0, Yo)u  tg(e) = g txg)f Lro)
! 1+ (xpb-g' (xg
14. | IlycTh monoXkeHne TOYKH MpH e€ nBrKeHnH 3anaéres pyakmueir S=S(t), | OIIK-1.B.
rae t — Bpemsi. Uemy paBHa ckopocTh Touku? Beimummre Homep BepHoro | YK-2.B.1
YTBEPIKICHHSL.
a) CKopocTh TOYKH PaBHA NMPOU3BOAHOI PyHKImu S(t)
a) CKOpOCTb TOYKH paBHA BTOPOM MpOou3BoAHOM QyHKInU S(t)
b) Ckopocts Touku paBHa auddepenimany Gynkuuu S(t)
OrBer: a)
15. | Iycte dynkus y = f(x) 3amana Ha uaTepsaie (a, b). Hazoeure ycnosue | VK-1.3.2
yobiBanus GyHkiun y = f(x) Ha uHTepBasne (a, b).
Otger: Ecan npousBognas pynkuun y = f(x) orpunareabHa ajis
BCeX X M3 MHTepBaJa (3, b), To pyHKIMs yObIBaeT HA ITOM
HUHTEpBaJIe.
16. | ITycte dynkius y = f(x) 3amana Ha uaTepsaie (a, b). Hazoeure ycnosue | VK-1.3.2
BBIMTYKJIOCTH BBepX (pyHKImHU y = f(x) Ha uHTepBaie (a, b).
Otger: Ecan BTopasi npou3Boanas pyukuuu y = f(x) orpunarenbna
JUIsI BCeX X M3 MHTepBaia (&, b), To pyHKIuMs BBINYKJIa BBEPX Ha
ITOM MHTepBaJe.
17. | Iycte byukius y = f(x) 3agana Ha uatepsaie (a, b). Hazosute ycnosue | VK-2.B.2
BOTHYTOCTH (BBINYKJIOCTH BHU3) QyHKIMK y = f(X) Ha uHTEpBae (&, b).
Oreer: Eciin Bropas npousBoaHasi pyukuuu y = f(X)
MOJIOKUTEJILHA UISI BCEX X M3 HHTepBaJa (a, b), To pynknus
BOTHYTA (BBINYKJIa BHU3) HA 3TOM HHTEpPBAaJIe.
18. | Ilycte muddepennupyemast Gynkmus y = f(x) 3amana Ha HHTEpBase VK-2.B.2
(a, b). OIIK-1.VY.1

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

OtBet: B TOYKax 3KkcTpeMyMa Ha HHTepBaJe (4, b) mpousBogHan
¢dynkuum y = f(X) paBHa HyJ10 (He00X0AUMOE yCJI0BHE). ITA TOUKA
MO:KeT ObITh TOYKOH MAKCHMYMa, MUHMMYMA HJIH Nlepernda




rpaduka pyakuun. [iis Toro, yTo0bl B TOUKE ObLI MAKCHUMYM,
npou3BoaHasi GyHKIHUU J0JKHA MEHATDH 3HAK C IJIIOCA HA MUHYC.

19.

Kakas npsiMast TuHUS Ha3bIBAaeTCA aCUMITOTOH rpaduka GyHKIUN
y=f(x)?

Ortset: [IpsamMas TuHUS M HA3BIBAETCS ACHMNTOTOM rpaduka
¢yukuuu Y=f(X), ecoin paccrosinue d or Touku M, jexkameid Ha 3TOM
rpajuke, 10 MPSIMOii M CTPEMHUTCS K HYJII0 NP HEOTPAHUYEHHOM
YAAJIeHUH ITOI TOYKH 10 rpaduky oT Ha4YajIa KOOPAMHAT B
0€CKOHEYHOCTb.

VK-1.3.2

20.

BepHo 11, 4TO BBIpaXkKeHUE
+ 5

SBnsiercs pemenrem [(5x® — 2x* ++/x%)dx ? OtBer 0GocHyiATE.
[TpuBenute nBa criocoda peneHus.
OTBeT: BhIpaKeHHE

5
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. -x* —Zx’ +-x2 +5 -9T0 0aHO U3 pemenuii npu C=5.

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

L —
dynkumn  5x° —2x* +Vx® | 3maunT BHIpaXKEHHE

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

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

YK-2.¥.1
OIIK-1.B.

21.

1. Beluuciauth HeONpeaeIEHHBIN HHTErpal:

J (5x% —2x* + \.-"Fjdﬂ'

OrtBer:

5 2 23
—xt——xF+-xa+C
& 3 5

2. BbIUMCIUTH HEoIpeeIEHHBINA HHTETpall:

J [;\-':.-'I.': R 3_1.3 —5 " I-—S:I d.-'l.'
VX

OTBeT:

3 5 3 L

—xi+—-x*—20x+C

5 4

3. BwrumcauTh HeonpeneIEHHBIN HHTETPAT:

[ ax

v
OTBeT:

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

OIIK-1.3.1




38 61
—x3i+_—x6+C
8 7

4. BpUuCIUTh HEONPeaeaEHHbBIN HHTETPaT:

- jdx

Fad & "l'."_"‘
X — vx*©
J x

OTtBeT:
5

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

5. BwruuciauThs HeonpeneaEHHBIN HHTETPAT:

-

J cos(4x — 7)dx
Ortser:

1
—sin(4x—7)+C
4

22.

MeTo 16l MHTETPUPOBAHKS: METO] BHECCHHUS 1O 3HAK AuQdepeHnaia

Y METOJ] 3aMEHBI IEPEMEHHON UHTEIPUPOBAHMS.

1. BeiOepure MeTOJ MHTEIPUPOBAHMS U BBIYMCIUTE HHTETPA.
VYKaxkute Kakoi METOJ HHTETPUPOBAHUSI IPUMEHSIIN:

J“ 2xdx
Vxi+ 3
OTtBeT:
2Jx2+3+C
Mo:keT ObITH IPUMEHEH KaK MeTO/l BHECEHH S MO/l 3HAK

Au(pepeHnnana TaK U MeTO/J 3aMeHbI IIepeMeHH O
HHTErPUPOBaHUS.

2. BrwiOepute MeTO MHTETPUPOBAHUS M BBIYUCIUTE HHTETPAI.
VYKaxxute Kakoi METOJ HHTETPUPOBAHUS IPUMEHSIIN:
" 4xdx
J x*+1
OtBet:
Zarctg(x*)+ C
MoxeT ObITh IPUMEHEH KaK MeTO0/l BHECEHUS IO/ 3HAK

Au(ppepeHnnaTa TAK U METO/ 3aMEHBI IIepeMeHHOM
HHTErpUpOBaHMusl.

3. Bribepurte MeTO1 MHTETPUPOBAHUS U BHIUMCINTE UHTETpAJl.
VYKaxxute Kakoi METOJ HHTETPUPOBAHUSI IPUMEHSIIN :

R

J xsin(x® + 3)dx

OTtBer:

1
——cos(x* +3)+C

MoaxeT ObITH IPUMEHEH MeTO/I 3aMeHbI IlepeMeHH O
HHTErPUPOBaHUS.

VK-2.B.2
YK-1.¥.2




4. BpiObepute METOA HHTETPUPOBAHUS M BBIYUCIUTE UHTETPaJL.
VYKaxxute Kakoi METOJ UHTETPUPOBAHUS IPUMEHSIIN:

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

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

[ dx
v
—2ln|4 — x| + €

Mo:xeT OBITH IPUMEHEH METO/1 3aMeHbI NepeMeHHOM|
HHTErPUPOBAHMSI.

23.

3aganue 1.

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

J x ® cosxdx

OtBer: xsinx + cosx + C
2) HazoBute kakoe-mub0 1U(POBOE CPEICTBO, NPUMEHUMOE st
penieHus qaHHou 3agaun. O60CHYyiiTe Balll BHIOOP.

OtBet:
K uudpoBbsiM cpeacrtBamM, KOTOPble MOTYT ObITh NPMMEHEHBI IJIs
pemienusi aaHHoW 3amaum  otHocutcss Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJOYaWIilee O00JbIOH Hadop
MaTeMaTu4yeckuX (yHKUMHA B TOM 4YHCJE CHCTEMY KOMIbIOTEPHOM
anre0pbl, OPHEHTHPOBAHHYK) HA NOATOTOBKY HWHTEPAKTHBHBIX
AOKYMEHTOB C BHIYMCJIEHUAMH U BU3YAJIbHBIM COMPOBOKIEHUEM.

3aganue 2.
1) BrruucanTs, NpUMEHUB METOJ1 UHTETPUPOBAHHUS 110 YACTSIM:
[(x +1)e*dx

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

OTger:
K uudpoBbiM cpeacTrBamM, KOTOPble MOTIYT ObITh NMPUMEHEHBbI JIf
pelieHusi AaHHOM 3agauyd  oTtHocuTca Wolfram Mathematica-
nporpaMMHoe oOecneyeHue, BKJIWYaomee 00/b1I0i  HAOOP
MaTeMaTHYeCKUX (PYHKIOMH B TOM YHCJE CHCTEMY KOMIbIOTEPHOI
ajiredpbl, OPHEHTHPOBAHHYI0O HA TMOATOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB C BHIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.
3amanue 3.

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

1) BerunuciauTh, IpUMEHUB METOJI UHTETPUPOBAHMUS 110 YACTSIM:
J xinxdx

Otreer: 0,5x* (Inx—0,5) + C
2) HasoBure Kakoe-n1u00 mH(POBOE CPEACTBO, MPHUMEHUMOE IS
peureHus qaHHou 3agadn. OO60CHYITE Ball BEIOOP.

OTtBet:
K mudpoBbiM cpeacTtBaM, KOTOpble MOTYT ObITh NMPUMEHEHBI IS
pelieHusi aHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe oOecrnevyeHue, BKJO4Yawilee O00JbIIOH Hadop
MaTeMaTU4eCcKUX (PYHKIMH B TOM YHCJECHCTEMY KOMIIbIOTEPHOI
ajiredpbl, OPHEHTHPOBAHHYI0 HA TOATOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB € BbIYMCJIEHUSIMHU U BU3YAJbHBIM CONPOBOKIEHHEM.
3anganue 4.

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

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

OTtBeT:
K uudpoBbiM cpercTBaM, KOTOPbIe MOTYT ObITH IPUMEHEHBI sl
peleHus JaHHOI 3aga4u oTHocuTcest Wolfram Mathematica-
nporpaMMHoe odecrneyeHue, BKJIKYaIiee 00/1b110ii HAO0P
MaTeMaTH4eCKUX PYHKIMA B TOM YHCJIE CHCTEMY KOMIIbIOTEPHOM
ajredpbl, OpMEHTUPOBAHHYIO HA MOJATOTOBKY HHTEPAKTUBHBIX
AOKYMEHTOB ¢ BbIYUCJIEHUSIMU U BU3YAJbHBIM CONPOBOKIEHHEM.

24,

Samanue 1.

1) BeruncnuTe OnpeneeHHbII HHTErpat:

-

J dx

0

OtBet: 2
2) HazoBute kakoe-mu60 mudpoBOe CPEACTBO, MPUMEHUMOE IS
penieHus qaHHou 3agaun. O60CHYyIiTe Ball BBIOOP.

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

3amanue 2.

YK-2.¥V.3
OIIK-1.V.1
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1) Beruucnute onpeaeacHHbIN HHTETPa:

1

J 2dx

0

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

OTtBeT:
K mudpoBbiM cpeacrBamM, KOTOpble MOI'YT ObITh HNPHUMEHEHBI AJIs
pelleHusi daHHOH 3agauyd oTHocuTca Wolfram Mathematica-
nporpaMMHoe of0ecnedeHHe, BKJIKOYaKIinee 00JbmIOH Hadop
MaTeMaTu4ecKuX (GYHKIHUI B TOM 4HcJie CHCTEMY KOMIIbIOTEPHOM
ajaredOpbl, OPUEHTHPOBAHHYI0 HAa MOATOTOBKY MHTEPAKTHUBHBIX
AOKYMEHTOB C BIYHMCJICHUSAMH U BU3YAJIbHBIM COIIPOBOKICHUEM.

3agaHue 3.

1) BblunciInTE ONPEICICHHBIN HHTETPA:

3

J xdx

-

Oreer: 9/2-4/2=5/2
2) HazoBute kakoe-m1u00 mudpPoBOe CPEACTBO, MPUMEHUMOE IS
perieHust gaHHoM 3agaun. OOOCHYWUTE Balll BHIOOP.

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

3amanue 4.

1) BbluuciInTE ONPEICICHHBIN HHTETPAT:
.
J :l.S dx
-1

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

OrtBer:
K nudpoBbiM cpeacrBaM, KOTOpble MOTIYT ObITh NPHUMEHEHbI IS
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pelieHusi aAaHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe oOecrnevyeHue, BKJIO4Yawilee O00JbIIOH Hadop
MaTeMaTU4YecKUX (PYHKUHMH B TOM 4YHCJe CHCTEMY KOMIbIOTEPHOIi
ajareOpbl, OPUMEHTHPOBAHHYI0 HAa MOATOTOBKY MHTEPAKTUBHBIX
JOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONPOBOKIEHUEM.

3aganue 5.

1) BeruuciuTe onpeaeacHHbIN HHTETPa:

1

J 2% dx

-1

Oteer: e-e!
2) HazoBute kakoe-in60 nuppoBoe CPeACTBO, MPUMEHUMOE IS
pereHust gaHHoM 3aaaun. OOOCHYWUTE Balll BHIOOP.

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

25.

1. TIpouHTerpupyiite TPUrOHOMETPUUYECKYIO ()YHKIIHIO

( cosx dx

OtsBer: 0,5

2. TlpouHTETrpUpylTE TPUTOHOMETPHUIECKYIO (PYHKIIHIO

( COSY dx
Otser: O
3. TlpouHTerpupyiTe TPUrOHOMETPHUUECKYIO (PYHKIUIO

|r cos 2x dx

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

”

YK-2.¥V.3
OIIK-1.B.
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OtBer: 2

5. IIpounTerpupyiite TPUrOHOMETPUUECKYIO (DYHKIIHIO

( sinx dx

OTtBer: 1

Cemectp Ne2
26. | Kakas ynkuus z = f(x; V) Ha3bIBA€TCSA HENPEPHIBHOM B TOYKE VK-1.3.2
My (%5 39)?
OtBer: ®ynkuust = = f(x; V) Ha3bIBaeTCs HENMPEPHLIBHOM B TOYKE
My (x4; vy ), eclid OHA OIpeaeIeHa B ITOM TOUKe U HEKOTOPOii ee
OKPECTHOCTH, MMeeT mpenes [im f(M) W 3TOT mpeaes paBeH
M- J"’!:
3HA4YeHUI0 PYHKIHUM Z B TOUKe M
27. | Kakas u3 gopmyn cootBercTByeT muddepennuany Gynkmun y=e2%? YK-2.3.1
a) dy=2e?*dx OIlK-1.V.1
b) dy=e*dx
c) dy=2e*dx
OrtBeT: a)
28. | YacTHbIC MPOU3BOIHBIC VK-1.V.2
. @z E
1. Haiinure yacTHbIe IPOU3BOIHBIE g e byHKIIIN
x gy OIIK-1.3.1

_ sin(3+8x —7y)

2 — .I'S_'l.-'?
cos(3+8x—Ty)+8(2—x%y" )+ sin(3+8x-Ty13x%y"

(2—x3y7)"

Z

OTtBer:

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

2 %y)?
. 8z B=
2. Hailinure 9acTHBIC MPOU3BOIHEIC e e byHKIIIT
sin(3 + 2x — 5y)
z= —
2 —x*y’
cos(3+2x—53):2(2—xy" |+ sin(3+2x-53)14x7y"
Orser: 1 712
|2—x _'!," |
—cos(3+2x—5y) *5(2— x*y") + sin(3+ 2x— 5y)7x*y*
(2 —xty7)?

. = d=
3. Haiinure 4acTHBIC IPOU3BOAHEIC —— W —— (QYHKIUH

sin(1l+4x — 3y)

3 __x.i_.,._.?

Z:




cos(1+4x—3y)+4(3+2%y " |—sin(1+4x—3y)2x"y"

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

_ sin(7 +4x —7y)

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

o =z  g=
5. HaiinuTe 4acTHbIE IPOU3BOAHBIE b GyHKIUH

o

_ sin(5 + 8x — 5y)
B £

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

I.S_x_l_}lﬁ.ln

OTtBer:

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

(3 — x*y®)?

29.

Brimucats yciioBue nmpu KOTOpOM BBIpaKEHHE
P(x,y,z)dx + Q(x,y,z)dy+R(X,y,z)dz
nmpeacTasisieT coboit quddepeniman HekoTopoit hynkmuu U(X,y,z).
Ortser: JlanHoe BoIpaxkeHne NpeacrasiasieT coo6oi nuddepenuuan GyHkuumn
u(x,y,z), ecan: P(x,y,Z) — 310 yacTHasi npou3BoaHasi pyHKIMHU U(X,Y,Z) o
X;
Q(X,y,2) - 310 yacTHasi mpou3BoaAHas PyHKIUH U(X,Y,Z) mo y:
R(X,y,z) 310 yacTHasi npou3BoaHAasi pyHKIUHA U(X,Y,Z) MO Z.

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

30.

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

OtBer: Touka (X;;V,) HAa3LIBAETCS TOYKON MAKCHMyMa (pyHKIIHH
z = flx;v) , ecaim cymecTByeT TaKasi J - OKPECTHOCTh TOYKH
(x5: Vy ) ¥ 119 BCEX TOYEK (X; V), OTJIMYHBIX OT (X ; Vy ), M3 O-
OKPECTHOCTH TOUKH( X ; V| BBINOJTHAETCS HEPABEHCTBO:

Fxi¥) < f(xoi%s)

VK-2.3.1

31.

1. Haiiti npou3BoAHYIO QYHKIUU

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

HaIpaBJIeHnIo K Touke M (2,6)

—2256

OTBeT: —
V2

2. Haiiti mpon3BoiHYIO QYHKITMH

) 9 Tu T

floe,v) = (7—x*+2v"" — x'v%)* B rouke K(1,1) mo

VK-2.V.1

OIIK-1.V.1




HanpasJeHuio K Touke M (4,3)

-280
OTBeT: —
V13

3. Haiiti mpousBoHyIO HYHKITMH

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

273
OTBeT: —
V17

4. Haiit npou3BOIHYIO (HYHKIIHIO

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

OTtBeT: ey

5. Haiitu nmpou3BoAHYIO QYHKINU

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

g0
OTBer: —
V5

32.

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

z = f(x; V) uMeeT IKCTPeMyM, TO ee YacTHbIE IPOM3BOIHBIE B ITOIi
Touke paBHbl Hyto [, (xp;vy) = 0, f' (x;v,) = 0. 10 ycaoBue

Ha3bIBaeTCH HEOOXOAMMBIM YCJI0BHEM IKCTPeMyMa.

YK-1.3.2

33.

Kaxoe ypaBHeHune Ha3biBaeTcs quddepeHImalbHbIM YpaBHEHUEM
IIEpPBOro nopsiaka?
OtBer: /(uddepeHunanbHBIM  yYpaBHEHHEM IEPBOro MOPSAIKA
Ha3bIBaeTC ypPaBHeHUe, cBs3bIBawomiee X, Y U Y'. OHO MoxkeT ObITH
3a1aHO B OJHOI U3 ¢popm:
F(x,y,y') =0,

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

VK-2.3.1
OIIK-1.B.

34.

B kakom ciyuae dpyukiust y=¢(x,C) (umu ®(x, y, C) = 0), sBisercs
o01muM perienueM audhepeHIaIbHOro ypaBHEHUS IepBoro nopsiaka?
OtBer: O0mMM penieHueM (00IIUM HHTETPAJIOM)
auddepeHINATBHOrO ypaBHEHUS NIEPBOI0 MOPAIKA HA3bIBACTCS
¢yukuus y=¢(X,C) (wmm ®(x, y, C) = 0), koTopas

a) ABJISICTCS pelllecHueM YPaBHEHHUs NpH j00oM gonyctumom C;

0) s11000€¢ pelieHue MOKeT ObITh IOJIY4YeHO M3 Heé P HEKOTOPOM

3Ha4YeHUM NoCcTOsTHHOM C.

YK-2.3.1

35.

SBnstercst i GyrKIWM - + ¥ — 2x = € 0OLIUM peleHneM
nupdepeHnnansHOro ypapHenus X+yy' = 1?2

Otser: IndpepeHuupyst ykazaHHYI0 HeSIBHO 32JaHHYI0 (PyHKIHIO
x* + y* — 2x = C, noay4aem paBencrBo:2x + 2yy' — 2 = 0, To ecThb
x+yy' =1

JNa, pynknus x> + y> — 2x = C saBasiercs 001UM pelIeHHeM

VK-2.V.1
OIIK-1.3.1




auddepeHNAILHOTO YPABHEHUS.

36.

Haiinure obmue pemenus nuddepeHuaibHbIX YpaBHEHUH,
peACTaBICHHBIX HUKe. HazoBuTe kakoe-1mbo 1udpoBoe CpeacTBo,

KOTOPOEC MOXET OBITh MMPUMCHCHO JIA pCIICHUA HaHHOﬁ 3aJa4u.
1

OtBer: y =In|x| + C

OnHuMm U3 Hu@poBbHIX CPEACTB, KOTOPbIe MOT'YT ObITH IPUMEHEHbI
JUJISI pellleHUs1 TaHHOM 32124, OTHOCUTCS
Wolfram Mathematica

2. y' =2
- x

OrBer: ¥y =5In|x| + €

Onanum u3 nHGPOBBIX CPEICTB, KOTOPbIE MOIYT OLITH PUMEHEHbI
IS pelleHus JaHHOM 32124, OTHOCHTCS

Wolfram Mathematica
1

3x

OtBer: y = % In|lx| +C

O}IHI/IM nu3 III/I(])])OBBIX CpeHCTB, KOTOpre MOFyT ﬁbITb l'lpI/lMeHeHbl
AJIA pemelmﬂ IlaHHOﬁ 3agavuu, OTHOCHUTCH
Wolfram Mathematica

OrBer: y =7 In|x| + €

OnHum u3 undpoBbIX CPeaCcTB, KOTOPbIe MOI'YT ObITH IPHMMEHECHBI
AJIA pelIeHus JIaHHOﬁ 3adavu, OTHOCHUTCH

Wolfram Mathematica

5 y' =2

OrBer: y =3 In|x| + C

OnHum u3 undpoBbIX CPeaCcTB, KOTOPbIe MOI'YT ObITH IPHMMEHEHBI
JUIs pelieHusl JaHHOM 3a1a4M, OTHOCUTCSI

Wolfram Mathematica

6. y' =2

OrBer: Yy =9In|x| + €

OnHum u3 undpoBbIX CPeCTB, KOTOPbIe MOT'YT ObITH IPHMMEHEHbI
JJIA pelIeHus nannoi«i 3adavuv, OTHOCHUTCH

Wolfram Mathematica

1. y' =2
) .
OrBer: Yy =12In|x| + C
OnHum u3 undpoBbIX CPeaCTB, KOTOPbIe MOT'YT ObITH IPUMEHEHBI
JUIsl pelleHusl JaHHOM 3a1a4M, OTHOCHTCS
Wolfram Mathematica

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




OrBer: ¥y =31In|x| + C
OL[HI/IM n3 III/I(])I)OBLIX CpeacTB, KOTOPbIC MOFyT 6I>IT]> l'lpI/IMeHeHLI
JUIs1 peleHusl JaHHOM 3a1a4M, OTHOCHTCS
Wolfram Mathematica
3. ¢y =2

OrBer: y =17In|x| + C
OL[HI/IM n3 III/Id)pOBLIX CpeacTB, KOTOPbIC MOFyT 6I>IT]> l'IpI/IMeHeHLI
JUIs1 pelieHusl JaHHOM 3a1a4H, OTHOCUTCS
Wolfram Mathematica
27

4, y' ==
s

OrBer: Yy =27In|x| + C

OnHum u3 nndpoBbIX CpeacTB, KOTOPbIe MOI'YT ObITH IPUMEHEHBbI
AJI pelICcHUuA ]131-[1-[0]71 3agavdu, OTHOCHUTCH
Wolfram Mathematica.

37.

Pemute 3amauy Ko npu HavansHbIX yenoBusx: Y(1)=2 , T.e. Haiinute
JacTHBIE perieHus uddepeHInanbHbIX YpaBHEHUH, TPEICTaBICHHBIX
HUXE

Oteer: ¥y =In|x| + 2
2. y' =2
C ) -

OtBer: ¥y =5In|x| + 2
.1
3. v :E

OtBer: y = % In|x| +2

4. y'=-

=1

W

OrBer: ¥y =7 In|x| + 2
5 y' =2
C ) -

OtBer: ¥y =3 In|x| + 2

9
6. v' ==
X

OrBer: ¥y =9In|x| + 2
7. v =2
C ) -

OrBer: y =121In|x| + 2

31
8. y'==
E 3

OrBer: ¥y =31In|x| + 2
.17
9, v =—

OrBer: ¥y =17In|x| + 2

YK-2.3.1
YK-2.V.1
YK-2.¥.3




10.y' =%

x

OrBer: y =27In|x| + 2

38.

Beinuimre HoMep Mo KOTOPBIM PACIIOIO0KEH P, 1 KOTOPOro HE
BBITIONTHSETCS HEOOXOAMMBIN MPU3HAK CXOIUMOCTH?

- n?+3
1) Yot

ne+7
-5

2) Zn=1a

n® +4

3) ZI, 21"

n=13,2_»

- n?+3
4 Yot

n+1

OtBet: 3)

YK-1.3.1

39.

Kaxue npu3HaKu UCCIIEN0BaHMS Ha CXOAUMOCTD TIPUMEHSIOT IS
YHCJIOBBIX PAAOB C IMOJIOKUTCIIBHBIMU yjieHaMu’?
a) mpusHak JlanamGepa

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

Orteer: a), d)

YK-2.3.1
OIIK-1.B.

40.

Ecnu psa cxoauTcesi, TO 4TO MOKHO CKa3aTh 00 00IIEM UJIeHe STOTO
psna?

Otger: Ecan psin cxogurcsi, TO ero o01IMii YieH i, CTPEMUTCH K
HYJI0, T.e. [im 1 = 0. 3T0 yTBep:KAeHHe HA3bIBACTCH

1 —+0a
He00X0AUMBbIM NMPHU3HAKOM CXOJAMMOCTH psiaa. B yactHocTH, eciin
001IMii YJIeH Ui, He CTPEeMMTCS K HYJII0, TO Psii PACXOAUTCS.

YK-2.3.1
OIIK-1.V.1

41.

Ecnu o6muii uneH psaja i, He CTpeMHUTCS K HYJII0, YTO MOXHO
YTBEPKAATh O CXOAUMOCTH psja?

Otger: Ecan psin cxogurcsi, TO ero o01IMii YieH i, CTPEMUTCH K
HYJI0, T.€. [im 1, = 0. 3T0 yrBep:KaeHHe Ha3bIBACTCS

71 —+00
HeO00XO0AMMbIM NMPU3HAKOM CXOAMMOCTH psiga. B yacTHocTH, ecin
001U YJIeH 1, He CTPEMHUTCH K HYJII0, TO PsiJi PACXOAUTCS.

YK-2.V.1

42.

OOmuit uneH psaga i, CTPEMUTCS K HYJIO. JJOCTaTOYHO JIK 3TOTO IS
TOTO, YTOOBI YTBEPKAATh, YTO JAHHBIN PSJT CXOAUTCS?

Otser: Ecam psig cxogurcs, TO ero 001uMii YieH 1, CTPeMHUTCH K
HYJI0, T.€. [iim 1, = 0. DTO yTBep:KAeHHne Ha3bIBaeTCs

1 —+0a
He00X0AUMBbIM MPU3HAKOM CXOMMOCTH Psiia, HO OHO He SABJISIETCS
A0CTATOYHBIM JIJI1 TOT0, YTOOBI YTBEPKIAATh, 4TO psia cxoaurcs. T.e.
PSil MOKET ObITh KAK CXOASAIIHUMCS, TAK U PACXOASIIIIUMCS.

VK-1.B.2

43.

o snt

n=1 Int-2
HccnenoBaTh NaHHBIN sl HA CXOAMMOCTh. Beibepute MeTo
HUCCIICJOBAHMUS U3 CIIUCKA:

a) HHTerpanbHBIN MPU3HAK CXOJUMOCTH

VK-1.B.2
OIIK-1.3.1




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

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

o (1m—5}2 -
44. 1. HccnemoBaTb CXOMMMOCTB psija 2., = : — YK-1.V.2
Lom¥a)3 VK-2.V.1
OTBer: cX0AUTCH OIK-1.V.1
o (4n—3)%"
2. HccnenoBaTh CXOMMMOCTB psija 20—, pe—
OTBeT: cxoauTcsa
e (1m=3)2"
3. MHccrenoBarh CXOIMMOCTh Psijia 3.5 '_—“"E,
v [ofR—% v
OTBeT: cxoauTcs
4. HccnenoBaTh CXOAMMOCTD PAfa 2.5 —, Skt
n=1"ro)n
OTtBeT: pacxoaurcs
e (In+3)a"
5. HccnenoBath CXOAUMOCTD psijia 25—, 'u“_“'f
OTBeT: cxoauTCca
o (1m—57)2" -
45. 1) HccnenoBarh CXOAMMOCTD PAfa 2wy S YK-2.B.2
" [Grn+2)3"
OTBeT: cxoauTCca
2) Kakoii npusHak Bel ncrons3oBanu. O00CHYHTE CBOM BBHIOOP.
o
OrtBeT: npuMennM npusHak Janaméepa. [ = lim “2L = ; o TK
n—+oa (L
2\3<1, To psx cxoaurcs. [Ipusnak cpaBHenust u npuzHaxk Ko He
NMO3BOJISIT OTBETUTH HA BONPOC 3aaHHUS.
46. | 1) Hccnenosats cxoanmocts paa I, YK-2.3.1
Lmre OIIK-1.3.1
OTBer: pacxoaurcs
2) Kakoii npusHak Bel ucronb3oBani. O00CHYHTE CBOM BHIOOD.
Otser: npuvennm npusuak Koum. [ = 7/a, =4 ,1.x.4>1, T0 psin
cxoautcesi. HeoOxonumplii NpU3HAK, NPU3HAKH CPABHEHHUS U
Jasambepa He M03BOJISIIOT OTBETHUTH HA BONPOC 3a1aHUS.
o (1m+3)4" -
41. 1) HccnenoBarh CXOAMMOCTD P 2ore '—“"_v YK-2.V.3
(1n+4)5 VK-1.V.2
VK-2.V.1

OTtBet: cxoaurcst
2) HazoBute kakoe-mu60 mudpoBoOe CPEACTBO, MPUMEHUMOE IS
penieHus qanHou 3agaun. OO0CHYIiTE BaIlll BHIOOP.




OTtBet:
K umudpoBbiM cpeacTtBaM, KOTOPble MOI'YT ObITh NMPUMEHEHbI JIsl
pelieHusi aHHOM 3agauyd  oTtHocuTca Wolfram Mathematica-
nporpaMMHoe olecrnedyeHue, BKJO4Yawilee O00JbIIOH Hadop
MaTeMaTU4ecKHX (PYHKUHMH B TOM 4YHCJEe CHCTEMY KOMIbIOTEPHOIi
ajareOpbl, OPUMEHTHPOBAHHYI0 HAa MNOATN0OTOBKY MHTEPAKTHBHBIX
JOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

48. | ITycTh JaH 3HAKOYEPELYIOIMIACS Pl 2in=y it,,. Bcau psan, YK-2.3.1
COCTaBJICHHBII U3 a0COJIOTHBIX BEJIMYHH |Un|, cxoauTces, To uto MmoxkHo | OIIK-1.3.1
CKasaThb 0 3HaKOouepeayromiemcs psae? BeiOepure BepHBIN OTBET.

a) Psgcxomurcs

b) Psix pacxomurcs

C) Psn cxoautcst abCOTIOTHO
OTtBeT: C)

49. | Ecnu aOCOMIOTHBIE BETMYMHBI WICHOB 3HAKOYEPEAYIOIIEroCs psiaa YK-2.3.1
2-, U, YOBIBAIOT U OOIIMIA YIeH psa CTPEMUTCS K HYJIIO, TO UTO OIIK-1.V.1
MO>KHO CKa3aTh O CX0JAUMOCTH psiia? BoibepuTe BEpHBIi OTBET.

a) Psaa cxoamrest
b) Psx pacxomurcs
C) Psa cxomurcst abCOTOTHO
OtBeT: a)
50. | Crenennbie psapl. IHTEpBAT U paiiyc CXOIUMOCTH. VK-1.¥.2
YK-2.3.1

1. Haiitu 065acTh CXOAUMOCTH psiia

oa

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

n=0
Oreer: (—1;1)

2. Haiiti paanyc CXOOMMOCTH psizia

oa

Z(h:’” =1+42x +4x*+ -+ 2"x" + -

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

ZI:S;L-)-‘* =1+4+5x+25x7 + -+ 57" 4 -
n=0
OrBer: R=0,2

4. Haiftu paguyc CXOIUMOCTH psijia
- l:_l:I:'!(B:l.:IH B l 3:[. Eje‘l'j: (_lj?!(;a:l.:l:'!

n+1 2 3 n+1
n=0



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

1
OTBeT: R = 3

5. O06acThIO CXOAUMOCTH psJa

==

Z 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. | CreneHHOM psa =g &, % "CXOAUTCA B TOUKE Xo.YTO MOXKHO VK-1.3.2
YTBEPKAATh 00 a0COTOTHOM CXOIMMOCTH TOTO Psiia B KAXKIOU U3 OIIK-1.3.1
TOueK X, Takux, urolx| < |x,|?
Otger: Ecin crenennoii psa 2, —; @, % " CXOQUTCHA B TOYKE X0, TO, OH
a0COJII0THO CXOUTCH B KAXKI0H TOUKe X, JI5l KOTOPOii lac| < |ag).
JTO yTBepsK/JAeHHe Ha3bIBaeTCsl TeopeMoil AdeJs.
52. YK-1.¥.2
1. Pasnoxuth MHOTOWwIeH f(x) = —x* —10x* —30x —31 Bpsx | OMK-1.V.1
Teiimopa B OKPECTHOCTH TOUKH ¥ = —2
OtBet:

flx) =-3—-2(x+2) —4(x+2)>— (x+ 2)?
2. Paznoxuts muorowten f(x) = —x* —2x +5xr—1 g psin
Teilsiopa B OKpPECTHOCTH 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. Pa3noxuth MHOTOuNeH f(x) = —2x°—2x~+7x +13 Bpan
Teiiopa B OKpECTHOCTH TOUKH ¥ = —1

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

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

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

Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npencrasieHsl B Tabnuie 16.
Ta6mmma 16 — Boripocs! (3amaun) nist 3aueta / qudd. 3auera

Ne n/mt \ Ilepeuyenp BonpocoB (3agau) it 3ayera / nud . 3auera

Kon




WHIUKAaTOpa

Y4eOHBIM IJIJAHOM HE IPESYCMOTPEHO

[lepeyenp TeM Uii KypcOBOTO TPOEKTUPOBAHUS/BBIOIHEHUSI KYpCOBOH pabOTHI
MpeACTaBICHBI B Tabmwmie 17.
Tabmuua 17 — IlepeueHs TeM 17151 KypcOBOTO MPOSKTUPOBAHUS/BBITIOTHEHHUS] KyPCOBOM PabOTHI

Ne i/t

[TpuMmepHBIii IepedeHb TeM AJ1 KypCOBOTO IPOEKTUPOBAHMS/BBIIIOITHEHUS
KypCOBOI1 pabOThI

Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO

Bonpockl uig npoBeneHUs IPOMEXYTOYHOM aTTecTallMd B BHJE TECTHUPOBAHUSA
npezcTaBieHsl B Tadmuie 18.

Tabmuna 18 — [IpuMepHBIi IepeYeHb BOIPOCOB /IS TECTOB

Ne
Kon

o/ IIpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB WHJIUKATO

pa

i}

TunoBoi BapuaHT TECTOB
1 cemectp
1. | Beruncaure 1) 1 YK-1.3.2
npezaen 2) 3 YK-2.V.1
. 3x% 4 2x — 73) 1,5
o e i) T
Ortser: 3)

2. | Toukoit 1) 6 YK-1.V.2
pa3pbiBa 2) 2 OIIK-
byHKIIHH 3) 1 1.3.1
o x=3 |44
) (_:(:—3],!1;11_:( OtBer: 3)

SIBIISIETCS TOYKA

3. | [TpousBoaHas 1) 2x-4%In4 YK-2.V.1
GyHKIIN 2) 2x-4*71
y=x%-4" 3) x-4%(2+x)
paBHa 4) x-4%(2 + xln4)

Otsert: 4)

4. | Abcuucca 1) 8 YK-1.¥.2
JKCTpEeMyMa 2) 05 OIIK-1.B.
byHKIIHH 3) 1
yv=8—x"+x [4) -05
paBHa Otser: 2)

5. | Berunciure 1) ———+¢C VK-1.V.2
UHTErpajl arctgx

r dx 2) Inlarctgx| +C
J (1+ xDarctgl?) — m.r;:x +C
1
4) arctgx v
Otsert: 1)

6. | Berunciure 1) 0,5(3-8x)°(-8) VK-2.V.1

MIPOU3BOIHYIO VK-1.V¥.2




q)yHKHI/II/B i 2) 0,5 (3-8x)°°(8)

y=(3-84) 3) 0,8 (3-8x)°5 (-8)
4) 0,5 (3-8x)°8 (-8)
OTtBer: 1)

7. | Boluncnure 1) y =251 VK-2.V.1
IPOU3BOAHYIO | 2) v = e°* OIlK-
BTOPOTO 3) v =571 1.3.1
HopsaKa 4) 25 O0IIK-1.3.1
GyHkuMN Otser: 3)

y = g5¥1

8. | ObparHoit 1) v=x° VK-2.3.1
(yHnkumeit no 2) v = +
OTHOILIEHHIO K .

GyHxIMN 3) ¥= IIF.X
T . 4) y =g
v=e

: Ortser: 3)

SIBIISICTCS

byHKIMSA

9. | IlepBas 1) ckopocTh H3MeHeHHsI (PYyHKIHH YK-2.3.1
HPOU3BOHAS 2) HarmpapJeHHE QYHKIUH OIIK-
byHKIUN 3) mupwupaineHue GyHKIHNA 1.3.1
II0Ka3bIBACT: 4) HpupaIieHne apryMeHTa QyHKIUHI

Otser: 1)
10.| duddepennunan | 1) oTHOMICHHUIO MpUpanieHUs GYHKIIMU K TPUPAIICHUO YK-2.3.1
(GyHKIIMYU paBeH aprymMeHra
2) TMPOM3BEICHHIO IPHpalIeHHs GYHKINU HA IPUpAICHHE
apryMeHTa
3) mpowu3BeIeHHIO MPOM3BOIHOI HA IPUPaLIEeHNEe
aprymeHra
4) TpupalICHHUIO ApTyMEHTA
OtBet: 3)

11.| Beruucnure 1) 1 YK-1.Y.2
YHCII0 TOYEK 2) 2 YK-2.V.1
pa3pbiBa 3) 3
GyHKIMH 4) 0
v = x + 2| Orser: 3)

T (x4 3 (- 40

12.| Berancnure 1) 0 YK-1.3.1

npeaen 2) 9 OIIK-
 sin®3x 3) 3 1.3.1
lim — 4 1

Otser: 2)

13.| YpaBHenue 1) y=2x+4 VK-2.3.1
KacaTeIbHOU K | 2) v = 4x + 3
rpaduky 3) y=2x—-5
yHKIHIHI 4) y=3x—4
y=x"—2 Ortger: 4)

B €TI0 TOYKEC C




a0cruccon
Xo= 1 umeer BUL

14.| Beruncanre 1) 0 YK-1.Y.2
3HAUCHUE 2) -1 OIIK-1.B.
IIPOM3BOTHOM 3) 3
BTOPOTO 4) -4
HopsaKa Otsert: 4)
byHKIIUN
v =sin2x + 4x
B TOUKE ¥ = —
15.| MHoxecTBO 1) —ixsin3x —2cos3x+C VK-2.3.1
T1epBOOOPa3HEIX + 1 °
byHKIH 2) 3xsin3x + _cos3x +C
f(x) = —xcos(3k3) 3xsin3x — 25053;{ +C
UMECT BIIT 4) 3xsin3x + 9cos3x + C
Otger: 1) -
16.| Beruncaure 1) VK-2.V.1
WHTErpaj OIIK-
[ dx 1.3.1
J xinx 2)
3)
4)
2)
Otget: 3)
17.| Eciu 1) (&% :“ VK-2.V.1
OIpEIEIEHHOMY et OIlK-
MHTETpaNy 2) 6 [TFEE 1.3.1
-t dx ‘1 41
— r2 o dt
Jl Vx4 zx,,-'.r 3) ,|1 e
IPUMEHHUTD 2 5ar
MOJICTAHOBKY 4) 6, a..2¢
x = tE, TO OH
IpUMET BUJ OTtBer: 4)
18.| Teno nBuxercs | 1) 6 YK-2.3.1
10 3aKOHY 2) 4
S(t)=5t3+1, 3) 10
Torga ckopocts | 4) 15
B MOMEHT OTtBert: 4)
Bpemenu t=1
paBHa
19.| Vkaxwure 1) Xusinx VK-2.3.1
byHkuuy, 2) X utg2x
KOTOPBIC 3) Xwu CcoS2x
SIBIISTFOTCSI 4) XwuSin2x




9KBHUBAJICHTHBI
mu npu ¥ —+ 0

OTtBer: 1)

20.| Kakoe u3 Hiwke | 1) oTHoIIeHHE NTpUpaIIeHUs PYHKIIUN K TPUPAILICHUIO YK-2.3.1
[IEPEUYUCIICHHBIX | apryMeHTa OIIK-
MPEI0KEHU N 2) oTHOMICHHS QYHKIIUU K MPUPAIICHUIO apTyMEHTa 1.3.1
oInpeesnser 3) oTHO1IeHKE TIpesiena GYHKIMU K apTyMEHTY
MIPOU3BOTHYIO 4) mpees OTHOIIEHHSI PUPAaLIeHUsT PYHKIMHU K
byHKIIUN NPpHUPAIIEHHI0 APTYMEHTA
(xorma OrtBert: 4)
npupanieHue
apryMeHTa
CTPEMHUTCS K
HYJII0)?
2 cemecTp
1. | ITomHbIi 1) 2x yvdx + 3x2yidy VK-1.V.2
nudpepenuuan 2) 3x*y?dx+ 2x*ydy OIIK-
byHKITUN 3) 3xydx + 2x%ydy 1.3.1
z=x%y’ 4) 2x*y*dx + 3x*ydy
PaBeH Ortser: 2)
2. | YkaxuTte 1) 7, L_ YK-2.V.1
CXOSIUNCS o1
YKMCJIOBOH psiL 2) Zi= w
3) T
4) 7
78
Ortser: 2)
3. | Ykaxure 1) T2, 5 (x—2)" YK-2.3.1
CTETIEHHOH ps/, 2) T n(x—2)"
JUTSE KOTOPOTO T .
untepsai (0;2) 3) Zi= n (x—1)"
SBIAETCS 4) Xoo n(x+2)"
MHTEPBAIIOM OrtBert: 3)
CXOJIMMOCTH.
4. | Vkaxure 1) 6 YK-1.Y.2
YaCTHYIO 2) 6xy
[IPOU3BOIHYIO 3) 6x
no v oyskuuu | 4) 3x*
JABYX Otger: 4)
NIEpEMEHHBIX
z=3x%y
5. | Eciiu V- 5910 1) 2 YK-2.3.1
KyO co 2) 4 OIIK-
CTOPOHOMU 3) 8 1.3.1
JUTUHBI 2 4) 16
eauHuel, Toraa | Oreer: 3)
UHTETpal
11, av

paBeH




6. | HeoOxomumbrit 1) $= VK-13.1
IIPU3HAK Coom OIIK-
CXOJIUMOCTH HE 2) Zioy 3;__ 1.3.1
BBITIOJIHEH IS 3) T 5:;2
pana =1 3;!¢ :2

4) E?=l E :D
OtBet: 3)

7. | Paccunraiite 1) Zcos(5x+ 2y) VK-2.3.1
YaCTHYIO 2) —Zsin(5x+ 2y) OIIK-
MIPOHU3BOTHYIO 3) cos(5x+ 2y) 1.3.1
c= 4) (5x + 2)cos(5x + 2y)

(Ei;YHKI_II/II/I Otger: 2)
z = cos(5x + 2y

8. | Beruncimure 1) 0 VYK-1.3.2
MOBTOPHBIN 2) 1 OIIK-1.B.
UHTErpal 3) 05
[ dy [7dx 4) 0,1

Ortser: 3)

9. | Haiigure 1) [4,0) YK-2.V.1
obacTh 2) (-3,0)
CXOZIMMOCTH 3) (-2,0)
T () [

e OtBeT: 1)

10.| Haiigure 1) 5 YK-2.V.1
3HAUCHUE 2) 2 OIIK-
¢ynkmmm aByx | 3) 10 1.3.1
NIEpEMEHHBIX 4) 19
z=2x-y+15 B OrtBert: 3)
touke A(-2,1)

11.| Hatigute 1) 2Zcos(5x+ 2y) YVK-2.3.1
YaCTHYIO 2) —2cos(5x+ 2y)

IIPOU3BOJHYIO 3) cos(5x+ 2y)

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

S)}I:H sin(5x + 2y Orser: 1)

12.| Jana (1)y1—£KHI/I${ 1) 1+ 3x— j—x: VK-1.V.2
flx) =e™, 2) 1+ 3x+9x° OIIK-
TOrZa NepBbIe 1.3.1

TpH (OTJINYHbBIE
OT HYJISI) WieHa
pasiIoKeHNs

3TON PYHKIUU
B pan Teisiopa
B OKPECTHOCTH

3) 1—3x+9x°
4) 1—3:(—;;(:

OTtBert: 4)




TOYKH x5 = 0
UMCIOT BU]
13.| IToBTOpHBIIt 1) 0 YK-1.3.2
UHTErpal 2) 1 YK-1.¥.2
3) 05
vlﬂf dx VIN; dy vI"__ﬂl d4) -1
paBen Ortser: 2)
14.| Heo0xomnuMbIi 1) T= n"+3 VK-2.3.1
IPU3HAK T lad+y
CXOOUMOCTH HE 2) E.:f=1 i ra
BBITIOJIHEH TSI 3) T=,- 5
psiaa o g
4) Xi=i =
Otger: 1)
15.| Eciiu V-»53t10 1) 27 YK-2.3.1
Ky0 co 2) 9 OIIK-
CTOPOHOM 3) 81 1.3.1
JUTHHBI 3 4) 16
eauuulel, Toraa | Orser: 1)
UHTErpat
[, av
paBeH
16.| Beruucnure 1) 0,2 VK-1.3.2
MOBTOPHBIN 2) 0,3 OIIK-
UHTErpal 3) 0,25 1.3.1
plﬁcl dx plﬁf —ﬂ‘l 4) 05
! Ortser: 3) 0,25
17.| Haiigure 1) [0, 4) YK-2.V.1
o0acth 2) (0,3) OIIK-
CXOLMMOCTH 3) (0,2 1.3.1
s, |9 0)
e OtBet: 1)
18.| Boruncnure 1)4,5 YK-1.3.1
UHTErpal 2) 0,75
rl 1 2 1 3) 4
Otser: 2)
19.| YacrHas 1)6 YK-2.3.1
IIPOM3BOIHASA 2) bxy
no * ¢yakuun | 3) 6X
IABYX 4) 6x + 3x°
TepEMEHHBIX Otser: 2)
z=3xy
20.| 3nagyenue 1) 15 YK-2.V.1
¢ynkuuu nByx | 2) 20
IIEPEMEHHBIX 3) -15
7z=3x-2y+16 B 4) -20
Touke A(1,2) Otger: 1)
paBHO




21. Ykaxurte tun qudPepeHnnaibHOT0 YpaBHEHUS YK-2.3.1
(2x+ 1)y + vy = x: OIIK-
OTBeTHI: 1.3.1

1) VYpaBHeHuUE ¢ pa3AessIOIMMUCS TEPEMEHHBIMU

2) JluHeiiHOe ypaBHEHHE

3) Vpasuenwue bepuyim

4) YpaBHeHHE B OJHBIX AU PepeHnnanax

Otger: 2)
22. Ykaxute obmiee pemeHue nuddepeHuanbHOro YK-2.3.1
ypasuenns (2x + 1)dy + y*dx = 0: OIIK-
1) y=2nl2x+ 1|+ C 1.3.1
2) v =In|2x +C|
_ 2
8) ¥= In|2x+1]+C
4) y = 3In|x|
Ortser: 3)
23. VYkaxuTe yacTHoOe peeHue nuddepeHuanbHOro YK-2.3.1
YpaBHEHUS OIIK-
v' + 2y = 4, y0BIeTBOPSIOIIEE HAYATLHOMY YCIOBHUIO 1.3.1
y(0) =5:
1) y=4e ¥ +5
2) yv=4—x

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

Otser: 3)
24, Cpenu nepeuncieHHbIX U depeHIaTbHbIX YpaBHEHUN
YKQKUTE YPaBHEHUE C Pa3ACIAIOLIMMUCS IEPEMEHHBIMU: YK-2.3.1
1) (x*+v? + 2x)dx + 2xydy = 0 OIIK-
2) (x*+y*)dx +2xydy =0 1.3.1
3) (xy* + x)dx+ (x*y —y)dy =0 OIIK-1.B.

4) (x*+y)dx —xdy=0

OTtBer: 3)

Cucrema OLIeHMBaHUs TECTOBBIX 3aIaHUI:

1 tum) 3amanne KOMOMHUPOBAHHOTO THUIA C BHIOOPOM OJHOTO BEPHOTO OTBETA W3 YETHIPEX
MPEJIOKEHHBIX U 000CHOBaHHWEM BHIOOpA CUMTAETCS BEPHBIM, €CIIH MPaBWIBHO yKa3aHa 1udpa
U TIpUBEJIEHBl KOHKpPETHBbIE AapryMEHThl, HCIOJb3yeMble Npu BbIOOpe oTBeTa. [lonHoe
COBIaJIEHHE C BEPHBIM OTBETOM OIIEHHBaeTCs | OaljioM, HEeBEPHBINA OTBET WIIH €r0 OTCYTCTBHE —
0 Gamos.

2 Ttun) 3agaHue KOMOMHHMPOBAHHOTO THMA C BBIOOPOM HECKOJBKHUX BApUAaHTOB OTBETA W3
MPEJJIOKEHHBIX U Pa3BEPHYTHIM OOOCHOBAHHWEM BbIOOpa CUMTAETCS BEPHBIM, €CIIHM MPaBHIBHO
yKa3zaHbl UGPBl U IPUBEACHBI KOHKPETHBIC apTyMEHTHI, HCIOIb3yeMbIe MPH BHIOOPE OTBETOB.
[TonHOE coBmazneHue ¢ BEPHBIM OTBETOM OlLieHHBaeTcs 1 Oamiom, eciy JAOMYIIEeHbl OIUUOKN WU
OTBET OTCYTCTBYeT — () 6aJIIOB.



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

4 tum) 3amaHue 3aKPHITOTO THIIA HA YCTAHOBJICHUE MOCJICIOBATCIBHOCTH CUMTACTCS BEPHBIM,
€CIIM TIPaBMJIBHO yKazaHa BCsS IocienoBaTenbHOCTh nu¢p. [lonaHoe coBmageHue ¢ BEpHBIM
OTBETOM OIIeHUBAeTCsI | GayuioM, €Ciiu JIOMYILEHBI OIIUOKH M OTBET OTCYTCTBYET — () GaylioB.

5 tun) 3asaHue OTKPHITOTO THMA C PAa3BEPHYTHIM OTBETOM CUUTAETCS BEPHBIM, €CIH OTBET
COBIAJACT C OTAJOHHBIM [0 COJCPKAHHIO W TMOJHOTE. [IpaBUIIbHBIA OTBET 3a 3aJaHUC
olLleHUBaeTcs B 3 Oauia, eciii JOMyIeHa O/1Ha OUIMOKA \ HETOYHOCTD \ OTBET NPABUIIBHBIH, HO HE
HOJHBIN - 1 6ai, ecnu gomyieHo Oosiee 1 ommoOKu \ OTBET HENPAaBUIIbHBIN \ OTBET OTCYTCTBYET
— 0 6amos.

[lepeueHb TeM KOHTPOJIBHBIX PabOT MO MUCHUIUIMHE OOYYAIOIIUXCS 3a09HON (hOPMBI
oOy4eHus1, mpeacTaBieHbl B Tabnuie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX padOT

Ne /i [lepeyeHp KOHTPOJIBHBIX PabOT

1 Wurerpuposanue u nuddepenupoBanue GhyHKIui

2 JY u psnpio

10.4. MeTtoqu4veckre  MaTepUaNbl,  ONPEACISAIONIUE  TPOUESAYPHl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOLUX dTanbl (OPMUPOBAHHUS KOMIIETCHLUH, COJEPXKATCi B
JIOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHpyIOUIUX TOPSJIOK U MPOLEAYPY
MPOBEJICHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH M MPOMEXKYTOUHOM aTTecTaluu 00yJaronmuxcs
I'VAIL

11. Meroauueckue yKkazaHus JUIisi 00y4aroIUXCsl 10 OCBOEHUIO IUCIUIITUHBI

11.1. Metoauueckne yka3zaHus [ OOYYalOIIMXCS 10 OCBOGHMIO JIEKIMOHHOTO
MaTepuana.

OcHOBHOE Ha3HAY€HUE JIEKIIMOHHOTO MaTepuanga — JIOTUYECKH CTPOHHOE, CHUCTEMHOE,
riyOOKoe U SICHOE H3JIoKeHHe yueOHoro marepuana. HasHadeHune cOBpEMEHHOM JeKUuU B
paMKax JTUCUUIUIMHBI HE B TOM, YTOOBI MOJYyYUTh BCIO MH(QOPMAIMIO MO TEME, a B OCBOCHUU
(byHaaMeHTalbHBIX MpoOJeM JUCHMIUIMHBI, METOJOB HAyYyHOrO IO3HaHMS, HOBEWUIIMX
JOCTHXKEHUI HayyHOUW MbIciu. B yueOHOM mporecce JeKIUs BBITOJIHSAET METOA0JI0IHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIEKIUs packpbIBaeT MOHATUHHBIN anmapar
KOHKpETHOM oO0jacTu 3HaHUA, €€ MpoOJeMbl, JaeT LeNbHOE NPEJCTaBICHUE O TUCIHUIUIMHE,
MOKA3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUIITIMHAMM.

[InaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYaIONIMMHUCS JIEKIIMOHHOTO MaTepuaa;

— TIOJyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX ONPEAEIAETCS LENEBOM YCTAHOBKON K KaKJJOM KOHKPETHOU TEME;

— TIOJy4YeHHE ONbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIO/IaBaATENEM;

— pa3BuUTHE MNpPO(PECCHOHAIBHO-IEIOBBIX  KauecTB, JIIOOBU K  NIpeaMeTy U
CaMOCTOSITEIBHOTO TBOPYECKOI'O MBIIITICHHUS.

— TOsBJIEHHUE HEOOXOAMMOI0 HHTEpeca, HEOOXOAMMOTIO AJIsi CAMOCTOSITENIbHOM paboThI;

— TIOJy4YyeHHe 3HAaHUNW O COBPEMEHHOM YPOBHE pa3BUTHS HAyKM M TEXHUKU U O
MIPOTHO3€ UX Pa3BUTHSI Ha ONMkKaiine rofbl;

— HayyuTbCsd METOJMYECKH oOpabaTbiBaTh MaTepuasl (BBIACIATH TJIaBHBIE MBICITH H
IIOJIO)KEHUS, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh HUX B  Pa3jIM4YHBIX
(bopMyITUPOBKax);

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




JlekuMOHHBI MaTepuan MOXKET COINPOBOXKAATbCA  JIEMOHCTpAalUMed CIajujoB U
UCMOJIb30BaHUEM pA3JaTOYHOIO MaTepuajla IpU IPOBEIEHUM KOPOTKMX JUCKYCCHH 00
OCOOEHHOCTSIX IPUMEHEHUSI OT/AEIbHBIX TEMATHUK 110 IUCLHUIUIMHE.

CrpyKTypa npefocTaBieHys JEKIHOHHOIO MaTepraa:

— Omnpenenenns MaTeMaTUYECKUX TEPMUHOB.
—  @®OopMyIHpOBKa TEOPEMBL.

— Jloka3aTeabCTBO TEOPEMBI.

— Hnmoctpupyomue npuMepsl.

11.2. MeTtoau4ieckue ykazaHUs Uisi OOYYAIOIIUXCS O TPOXOXKIACHUIO MPAKTUUYECKUX
3aHATUN

[TpakTdeckoe 3aHSATHE SIBISETCS OMHOW M3 OCHOBHBIX (DOpPM OpraHM3alHuH y4eOHOTO
polecca, 3aKII0Yaronasicsl B BHITOJHEHUN 00yUYaIOLIUMUCS TOJI PYKOBOJCTBOM MPEO1aBaTeNs
KOMIUIEKCa YYEeOHBIX 33aJaHUN C IEIbI0 YCBOSHUS HAYYHO-TCOPETUYECCKHMX OCHOB YUeOHOU
JTUCIUILIMHBL, TPHOOPETEHUSI YMEHUN U HaBBIKOB, OIBITa TBOPUECKOH eATEIbHOCTH.

[{enpro MPaKTUYECKOTO 3aHITHS JUISI O0YYAOIIEroCs SBISCTCS MPUBUTHE 00YJarOIIUMCS
YMEHUI U HAaBBIKOB MPAKTUYECKOU JEATEIbHOCTH 110 U3y4aeMOU TUCLUILINHE.

[Tnaaupyemblie pe3yabTaThl MPU OCBOCHUH 00YUYAIONIUMCS MPAKTUYCCKUX 3aHSITHIA:

— 3aKperuvieHue, yriayOJleHue, pacllupeHHe M JAeTalu3alus 3HAHUW T[pPU PElIeHUU
KOHKPETHBIX 3371a4;

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

— OBIIQJICHHE HOBBIMH METOJaMH U METOJUKaMU H3Y4YeHHUS KOHKPETHOH y4ueOHOI
JTUCUUTITAHBI;

— BBIpa0bOTKAa CMOCOOHOCTH JIOTMYECKOTO OCMBICICHHSI TOMYYEHHBIX 3HAHUM s
BBITIOJIHEHUS 3aJJaHUI;

— CBSI3aHHBIE C MOJyYE€HHEM HOBOW MH(OpPMAIMU MyTEM CaMOCTOSITEIHLHO BHIOPAHHBIX
obecrieueHre parmoOHAIBHOTO COYETaHUs KOJUICKTUBHON U MHANBUIYabHON (hOpM O0OyUeHUs.

QyHKINY TPAKTUYECKUX 3aHATUN:

— TIO3HaBaTeJIbHAS;

— pa3BHBalOIaf;

— BOCIIUATATENbHAs.

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

— O3HAKOMHTENIbHBIC, TMPOBOJAMMBIC C TEIbI0 3aKPEIUICHUS MW KOHKPETH3alluu
M3Y4EHHOTO TEOPETUYECKOT0 MaTepuaa;

— aHATUTUYECKHE, CTABSIINE CBOCH IeNbI0 MOMy4YeHUE HOBOM MH(POPMAIIUK Ha OCHOBE
(dbopMa30BaHHBIX METOJIOB;

— TBOpPYECKHUE, MOJIXO/I0B K PEUICHUIO 3a/1au.

@opMBbI OpraHU3aALNH MPAKTUYECKUX 3aHATUN:

- B HWHTEpAaKTUBHOW (¢opme (pemeHue CUTYyallMOHHBIX 3aJad, 3aHsITHS 110
MO/ICJIMPOBAHUIO PEATBHBIX YCIOBUM, TPYNIIOBBIE IUCKYCCHH);

- B HE WHTEPAKTUBHOW (opme (BBITIOJHEHUE YIPAXHEHUU, pEIIeHUEe TUIIOBBIX 3ajad,
pelleHre CUTYaI[MOHHBIX 33/1a4 U JAPYTOe).

TpebGoBanus K MPOBEACHUIO NPAKTUYECKUX 3aHITUN

[IpakTnueckre 3aHATHS HAUMHAIOTCA C 3aldCH B JKypHal IMpernojaBaTens
IPUCYTCTBYIOLINX CTYACHTOB. 3aTe€M OOBSBISAETCSA TeMa MPAKTUYECKUX 3aHATHH.

[IpenonaBaTtens 4yWTaeT yCIOBHE 3aJaud M MPEUIAraeT CTYAEHTAM CaMOCTOSTEIbHO
pEeIINTh 3a/ady, UCIOJb3ysl 3HaHUS, NOJyYEHHBIE CTYIEHTOM Ha JeKUuu. CTyIeHT, KOTOpBbIi
MIEPBBIM DPEIINJT 3a/ady, BbI3bIBAETCA K JOCKE. B cilydae ecim CTyQeHT NpaBHUIBHO DPEIINII




3ajady, OH mony4aer 5 6ayuioB. Ecim cTydeHT pemraer 3aaady ¢ MOMOUIbIO MPENoaBaTes, TO
nonydaer 4 Oamia. 3aTeM, B KOHIIE CEMECTpa, OICHKH CTYJICHTOB (BKIIIOYas OIICHKY
MOCEIIAeMOCTH) TEepPeBOJATCS B OOHychl (kadectBO) or O mo 5 OammoB. Dtu OOHYCHI
NO0ABIISIIOTCS K 00IIIEH cyMMe 0aJUTOB B paMKaxX MOJYJIbHO-PEUTHHTOBON CHCTEMBI.

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

11.3. Meroauueckue ykazaHus JUIsl OOYYaIONIMXCS MO MPOXO0XKICHHIO CAMOCTOSITEIHHOMN
paboThI

B Xo/e BBITIOJIHEHUSI CaMOCTOSITEIbHON PabOThI, OOYYAIOUIUIICS BBITOIHIET paboOTy IO
3aJJaHUI0 U TIPU METOJUYECKOM PYKOBOJCTBE IMPEIoAaBaTelis, HO 0e3 ero HermocpeJICTBEHHOIO
YUYaCTHS.

s oOydarommxcsi 1Mo 3a04HOM (opMe OOy4eHHs, CaMOCTOSTENbHAs padoTa MOXKET
BKJII0YATh B €051 KOHTPOJIBHYIO padoTy.

B mpoiiecce BBIMOMHEHHUSI CAMOCTOSATECILHOW pabOThI, y 00ydaromerocst hopMHpyeTcs
enecoo0pa3Hoe MIaHUPOBaHUE pabouero BpEMEHH, KOTOPOE MO3BOJISET UM Pa3BUBATh YMEHUS
N HABBIKM B YCBOCHHMU W CHCTCMATH3ALIUH HpI/IO6pCTaCMI)IX 3HaHI/If/'I, oOecrieunBaeT BBICOKHI
YPOBEHb YCIICBAEMOCTH B TIEPUOJ OOYUYCHHS, TIOMOTaeT IOJYYUTh HABBIKM TOBBIIICHUS
poeCCHOHAIBHOTO YPOBHSI.

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

—  y4eOHO-METOJIMYECKUN MaTepHall 1o JTUCIHUILIHHE;

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

Texkymuil KOHTPOJIb YCIEBAEMOCTH NIPEIyCMaTpPUBAET KOHTPOJIb KayecTBa 3HAHUU
00yYaroImuxcsi, OCyIIECTBISEMOI0 B TEUEHUE CEeMecTpa C ILIeJbI0 OLCHMBAHUS XO0Jla OCBOEHUS
JTUCIUIUIAHBI.

B Teuenue cemectpa B cucteme JIucTaHUUMOHHOro oOydenuss I'YAII B dopme
TECTUPOBAaHUSI TPOBOJATCS [JBE IPOBEPOYHbIE padOTHl 1O PEIIeHHUI0 3aJa4 M OJIMH
TEOpPETUYECKUI ompoc (TMepeueHb BOIPOCOB Ul TECTOB pa3MelleH B «baHke BOMpOCOB» B
cuctemMe AucTaHUMOHHOrO oOyuyeHuss ['YAII), Ha npakTHUECKHUX 3aHATUSIX IPOBOJATCS
pOBEpOUHbIE pabOTHI MO pazjesiaM Kypca B MUCbMEHHOU (opMe, pacCUMTaHHbIE KaK Ha 1LIeJ0e
3aHATHE, TaK U HA €0 4acTb.

Pe3ynpTaThl TEKyIIEro KOHTPOJS YCIIEBaeMOCTH OyIyT YUUTBIBATHCS MPH MPOBEACHUU
IIPOMEXKYTOUHOM arTecTanuu (Ipy UCIOJB30BaHNUU OaJIbHO-PEUTHUHIOBOI CUCTEMBI OLIEHUBAHUS,
KaX/blii BHJ KOHTpOJS OLEHHBaeTcs B Oamgax, M3 KOTOPBIX (DOPMHUPYETCS HTOTOBBIN
pe3ynbTarT).

11.5. Meroauyeckue ykazaHus JJsi OOYYArOIIMXCS MO MPOXOKIECHUIO MPOMEKYTOUHON
aTTeCTalUU.

[Ipomexxyrounast ~ aTTecTamusi  OOy4alOmUXCS  TMPEAYyCMaTpuUBaeT  OICGHUBAHHUE
MPOMEKYTOUHBIX U OKOHYATENbHBIX PE3yJIbTaTOB 00YUYCHHs MO AUCHUIUIMHE. DK3aMeH — (opma
OIICHKH 3HAHUH, TOJIYYCHHBIX O0YJarOIIMMCSI B TPOIECCe M3YUYEHHUs BCEH JUCIUIUIMHBI WU €€
YacTH, HAaBBIKOB CAMOCTOSITENFHOW pPAa0OTHI, CHOCOOHOCTH MPUMEHSITh WX IS pPEUICHUS
MPaKTUYECKHUX 3a7ad. DK3aMeH, KaK MPaBUjIo, IPOBOIUTCS B TIEPHUO]] IK3AMEHAITMOHHOW CECCUU
M 3aBEpIIAETCS aTTECTAMOHHOM OLEHKOW «OTIUYHO», «XOPOIIO», «YAOBIECTBOPUTEIHHO,
«HEYAOBIETBOPUTEIHHOY.



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




