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AHHOTaUs

Hucuunnuna «Marematuka. MaremaTHUecKuil aHalu3» BXOAUT B 00pa3oBaTeNbHYIO
IpoTrpaMMy BBICIIETO 00pa3oBaHUsl — MPOrpaMMy OakajiaBpHaTa 10 HAIpPaBICHUIO MOATOTOBKU/
cnenuaibHocTd  23.03.01  «TexHoJmorusi TPAHCHOPTHBIX MPOILIECCOB»  HAMPABICHHOCTH
«OpraHuszanusi NEpeBO30K M YIPABIECHHWE B €IMHOM TpaHCHOPTHOW cucremey. JlucuuminHa
peanmmu3yetcs kadenpoit «Nely.

JlucuuiuinHa HarelieHa Ha (POPMHUPOBAHKE Y BBITYCKHHUKA CIEIYIOIIMX KOMITETCHIIHIA:

VYK-1 «Cnoco0GeH OCyIIECTBIATh MOWCK, KPUTHYECCKUN aHAIM3 M CHHTE3 WH(OpPMAIIHH,
IPUMEHSTh CUCTEMHBIN TOIXO/ ISl pELIEHMsI [IOCTABJIEHHBIX 3a]au»

VYK-2 «CrnocobGeH ompenensath Kpyr 3a7ad B paMKaxX IOCTaBJICHHOHW M W BBIOHUpATh
ONTUMAJIbHBIE CIIOCOOBI MX PEUICHHUs, UCXOIS U3 JEHCTBYIOIIUX MPABOBBIX HOPM, UMEIOIIUXCS
pPECYpCOB U OTPAaHUUYECHUI»

OIIK-1 «Crnoco0GeH NpUMEHATh €CTECTBEHHOHAYYHBIE M OOIIEMH)KEHEpHBIC 3HAHU,
METO/Ibl MAaTEMaTHYECKOI0 aHAIN3a U MOECITUPOBAHUS B TPO(HECCUOHATILHOM e TEILHOCTI

ConepxaHue  AMCHUIUIMHBI ~ OXBaThbIBa€T  KPYr  BOIPOCOB,  CBSI3aHHBIX €
muddepeHIMaTbHBIM 1 UHTETPAIbHBIM UCUHUCIICHHEM, TEOpHUEW MpEeAesioB U PSIAOB U HX
MIPUMEHEHUEM.

[IpenogaBanne AMCHUIUIMHBI MPEAyCMATpUBAET Cienyromue (QopMbl OpraHu3aluu
y4eOHOTO TIpolecca: JleKyuu, NpaKmuyeckue 3auamus, Ccamocmosmenvhas paboma
obyuaroue2ocs.

[IporpaMMoil IUCHUIUIMHBI HPEIYCMOTPEHBI CIEAYIOUIME BHJbI KOHTPOJSA: TEKYILUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHAS aTTeCTaIHs B (popMe dK3aMeHa.

OO0miasi TpyA0EMKOCTh OCBOEHHS JUCLUUIUIMHBI COCTaBISET 8 3a4eTHBIX enuHul, 288
4acoB.

SI3pIK 00yUeHUS 110 TUCHUIIIMHE KPYCCKUI»



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
— (opmupoBaHUE y CTYACHTOB TOHUMAHUS POJIU MATEMAaTUKHA B COBPEMEHHOM
MUpE, HayKe M MPAKTHICCKON JICATSILHOCTH B M30paHHOW CICIMATbHOCTH;
— (opmupoBaHUE y CTYACHTOB CIIOCOOHOCTH M HAaBBIKOB ()OPMYJIMPOBATH M PEIIaTh
npodeccuoHabHBIC 3a/J1auyd C HCIOJb30BAaHUEM amraparta MaTeMaTHYECKOTO

aHaJIn3a.

1.2. JlucumninHa BXOIUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTeIbHON MPOTrpaMMBI
BhIcIIeTo oOpasoBanus (naiee — OIT BO).
1.3. TIlepeueHp mIaHUPYEMBIX Pe3yJbTAaTOB O0YyUEHHS O AUCHUIUINHE, COOTHECEHHBIX C

IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

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

tabnuue 1.
Tabnuna 1 — [lepeuenb KOMIETEHIMI ¥ UHAMKATOPOB UX JTOCTHKEHUS
Kon n
Kareropus (rpymnmna) Koa u HauMeHoBaHMe HHANKATOPA
HauMEHOBAaHHE
KOMITETCHIIUH JIOCTH>KCHHST KOMIIETEHIIUU
KOMITCTCHITHT
VK-1 Cnocoben VK-1.3.2 3HaTh METOIUKN CUCTEMHOI'O
OCYIIECTBIISATh MOAXO0Ma JIJIsl PEIICHUsI TOCTABJICHHBIX 3aa4
NOMCK, kputndeckuil | YK-1.V.2 ymers ocymecTBisaTh
aHaJu3 U CUHTE3 KPUTUYECKHUM aHAJIU3 U CUHTE3
Y HUBCPCATbHBIC uH(popManun uH(pOpMaLIUHU, TOTYYCHHON U3 Pa3HBIX
KOMIIETEHIINN PMALIHH, PMAtUH, i p
MPUMEHSATD HMCTOYHHUKOB, JJIS PEIICHUS TOCTaBICHHBIX
CUCTEMHBIN OJX0] | 3a7a4
JUISL pELICHUS VK-1.B.2 BnageTh HaBbIKaMH CUCTEMHOTO
MOCTAaBJIEHHBIX 33/1a4 | MOJIX0/1a JUIsl pelIeHUs MOCTaBICHHBIX 3a/1a4
VK-2.3.1 3HaTh BUJIBI PECYPCOB U
OTpaHUYEHUS ISl pELIEHUS TOCTaBICHHBIX
VYK-2 Cnocoben p p
OTIPENIETISATh K Janat
P pyT VYK-2.V.1 ymeTs NpoBOIUTE aHAJIN3
3aJ1a4 B paMKax .
. MOCTaBJICHHOM 11eN U (POPMYTUPOBATH
MIOCTaBJIEHHOW LIEH
3aJ1a4M, KOTOpbIe HEOOXOIUMO PEIIUTD IS
U BBIOMpAThH
€€ JIOCTHIKEHUS
ONTUMAaJIbHBIC
YHuBepcanbHbIe VYK-2.V.3 ymeTh BbABUTATh
CIIOCOOBI UX . .
KOMITETCHIIH AMbTEPHATUBHBIC BAPUAHTHI ICUCTBUH C

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

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

VYK-2.B.2 B1agets HaBbIKaMu BBIOOpA
ONTUMAJILHOTO CIIoco0a pereHus 3a1au ¢
YYETOM UMEIOIIUXCA YCIOBUM, PpECYPCOB U
OrpaHUYECHUN

O6menpodeccroHanbHbIE
KOMIICTCHIINHU

OIIK-1 Cnocoben
MPUMEHSITh
byH1aMeHTaJIbHbIE
3HAHUS, TOTy4YEHHbIS
B oOytactu (pusmko-
MaTEeMaTHYECKHUX U
(WJIM) eCTECTBEHHBIX
HayK, 1
WCTIOJIh30BATh MX B

OIIK-1.3.1 3HaTh (yH1aMEHTaIbHbBIE
3aKOHBI IPUPOBI U OCHOBHBIE (PU3UUECKUE
Y MaTeMaTUYEeCKUe 3aKOHBI

OIIK-1.Y.1 ymeTs npuMeHsTh (hru3nyecKue
3aKOHBI M1 MaTeMaTH4YE€CKHE METO/IbI JIJIs
pelieHns 3a1a4 TEOPETUIECKOro U
IPUKIIQJHOTO Xapakrepa




npo¢eCCHOHATBHON
JESITEIIbHOCTH.

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 UCIIOJIB3YIOTCA IIPU U3YYCHUH IPYTUX AUCLIMILINH:
Maremaruka. Teopust BEpoATHOCTEN U MaTeMaTU4eCKasi CTATUCTUKA

3. OO0BEM U TPYTOEMKOCTh JUCITUTLIAHBI
JlanHbIe 00 00mIEeM O0BeMe JUCIUILUIMHBI, TPYJOEMKOCTH OT/ACIBHBIX BHUJOB Y4EOHOMH
paboTHI IO TUCUIHUTUIHHE (M paCIpeIe]ICHIE 3TOW TPYIOSMKOCTH 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 npakmuueckou no02omoeKu
AyoumopHuie 3aHamus, BCEro Jac. 32 16 16
B TOM YHCIIC:
nekimu (JI), (dac) 16 8 8
npakTuyeckue/cemuHapckue 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. 3ager, sk3amed (3auder, udd. 3auy, 3 OK3.
Di3.*¥) o

*k
[IpuMeuaHue:  kaHAMAATCKHI SK3aMEH

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyJOEMKOCTH TUCIUILTAHBI IO pa3JeiaM U BUAAM 3aHITHIA.
Pazgenbl, TeMBbI TUCITUTITUHBI M UX TPYAOEMKOCTH IPUBEACHBI B TAOIHIIE 3.

Ta6J'II/II_Ia 3- Pa3;[em>1, TCMbI JUCHUIINHBI, UX TDYAOCMKOCTbH

Pazniensl, TeMbI AUCIUTTITHHBL Jlexunn | 113 (C3) | JIP KII CPC
’ (gac) (gac) (dac) (dac) | (4ac)
Cemectp 1
Paznen 1. Teopus npenenos 2 2 40
Paznen 2. IuddepeHnnanbHOe HCUUCIICHUE 2 2 40
Paznen 3. lHTErpaibHOE UCUHCTICHUE 4 4 39
Uroro B cemectpe 8 8 119
Cemectp 2
Paznen 4. OyHKIINN HECKOIBKUX TIEPEMCHHBIX 4 4 40
Paznen 5. luddepenunansapie ypaBHEHUS 2 2 40




Paznen 6. Psasl 2 2 39

Hroro B cemectpe: 8 8 119
Hroro 16 16 0 0 238

IIpakTHyeckass MOATOTOBKA 3aKJIKOYAacTCd B HEINOCPEICTBEHHOM  BBIIIOJHEHUU
Oo0y4yaromMMHUCS ~ OMNpENEeNEeHHBIX  TPYIOBBIX  (YHKUMH, CBSA3aHHBIX C  Oya;ymei
po¢eCCHOHATIBHOM 1€ TEIbHOCTBIO.

4.2. ConepxaHue pa3/ieJioB U TEM JICKIIMOHHBIX 3aHSATUH.
ConeprxkaHue pas/iesIoB U TEM JICKITMOHHBIX 3aHATHI MPUBEICHO B TaOIHIE 4.

Ta6mmma 4 — ComepxaHue pa3esioB U TeM JEKIIMOHHOTO UK
Howmep pasnena Ha3Banue u conepxaHue pa3eiioB U TeM JCKIIMOHHBIX 3aHATUH

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

1 Teopemsl 0 penenax.

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

Tewma 2.1. Onpenenenue npousBoanoi. Ee reomerpuueckuii u
MeXaHU4YecKui cMmplci. Tabinia npou3BOJHbIX, YacTh 1.

Tewma 2.2. IlpaBuna nuddepennmpoBanus. [TponsBogHas CIIOKHON
dbyHKIUH, Tpou3BoAHAsA 00paTHON (yHKIMH. Tabnuua mpou3BOIHbIX,
JacTh 2 .

Tewma 2.3. IIpon3BoaHbBIE BRICIINX MOPSAKOB. TeopeMbl 0
i depeHHpyemMbIX QyHKIHIX.
Tema 2.4. IIpasuno Jlonuransa. dopmyia Teitnopa.

Tema 2.5. luddepenuman ¢pynkuuu nepporo nopsaxa. Auddepenunanst
BBICIITNX TOPSIIKOB.
Tewma 2.6. VccnenoBanue QpyHKITUM C TOMOIIBIO MPOU3BOIHBIX

Tewma 3.1. IlepBoo6pa3nas. Heonpenenenusrit uaterpan. CoicTaa
HEOMpeeIeHHOTO UHTEerpaja

Tewma 3.2. Tabauma unrerpanos. MeTo ] 3aHeCeHHs O 3HAK
muddepennnana. MeTo1 3aMeHbI IEPEMEHHON UHTETPUPOBAHUS

Tema 3.3. HTerpupoBanue no yactsaM. MIHTerpupoBanue paruoHaabHbIX
BBIPA)KCHU.
Tewma 3.4. IaTerpupoBaHne TPUrOHOMETPUYECKUX BBIPAKEHUI

Tema 3.5. Onpenenennbiii naterpai. OnpeaeneHue u CBOMCTBA.

Tewma 3.6. HTerpan c mepeMeHHBIM BepXHUM TpenenoM. Dopmyra
Hrrorona- Jleitbaumna

Tema 3.7. HecoOGcTBEeHHBIE MHTETPAJIBI

Tewma 3.8. IlpunoxkeHus: onpeneaeHHOro HHTerpaia (2 gaca)

Tema 4.1 OyHKIMSA HECKOJIBKHUX MEpeMEHHbIX. OCHOBHBIE TTOHSATHS.
HenpepsIBHOCTS.

Tema 4.2. [luddepenunpoBanme GyHKIIMU HECKOIBKUX MEPEMEHHBIX.
(Yactubie npousBoaubie. uddepennuan. [IponzBoanas cnoxHon
¢ynkuuu. YactHble MPOU3BOHBIE BHICIIUX MOpsakoB. @opmyna Teitnopa)

Tema 4.3. MccnenoBanne (yHKINN HECKOIBKUX NEPEMEHHBIX.




Tewma 5.1. luddepennumansabie ypaBHEHUS MTEPBOTO Mopsiaka. OCHOBHBIC
nousatus. luddepennnanpapie ypaBHEHHUS € pa3aeIOMMMUCS
nepemeHHbIMU. OHOpOAHbIE MU depeHIaTbHbIe YpaBHEHUS [IEPBOTO
Mopsi KA.

Tema 5.2.

5 . JIuneiinbie mudepeHmanbHbIe YpaBHEHUS [IEPBOTO MOPSIIKA.
VYpasuenue bepnymm. luddepennmranbapie ypaBHEHHUS BBICIIHX
MOPSIIKOB, JIOMYCKAIOIIHNE MOHMKEHUE TTOPSI/IKA.

Tema 5.3. JIuneitnsie ogHOpOAHBIE AU(PepeHInANTbHbIC YPaBHEHUS C
MOCTOSTHHBIMH K03 puunenTamu. JInHeiiHbie HEOHOPOAHbIE
muddepeHnranbHble YpaBHEHHUS BHICIINX TOPSIIKOB.

Tema 6.1. HucnoBeie psabl. OCHOBHBIE OnipeaeaeHust. Psbl ¢
MOJIOKUTEIbHBIMH YiieHaMu. [Ipusnaku JlanamGepa u Ko

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

Tema 6.3. 3HakoniepeMeHHbIE PsiAbl. AOCOIOTHAS M YCIOBHAS CXOIUMOCTH

6 CaoiicTBa abcomoTHO cxoasmuxcst psaoB. [Ipusnak JleiOnuma

Tema 6.4. ®ynkmonanbubie psaasl. O0macTs cxogumoct. PaBHoMepHast
cxoauMocTh. CreneHHble psibl. HTEpBas cxonuMocTu

Tema 6.5. CBoiCTBa CXOASMIIUXCS CTEIIEHHBIX PSIJIOB

Tema 6.6. Psaapr Teltnopa u Makiiopena

Tema 6.7. Pag @ypbe neproguueckoit GyHKIUU

Tema 6.8. Pag @ypbe yeTHON U HEUETHOW (DYHKIIUU

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

Tabmuna 5 — [IpakTuueckue 3aHATHS U UX TPYJOEMKOCTh

W3 aux
No
Tpynoem | mpakTuue
Ne Tembl mpakTHUECKUX DopMBI TPAKTHUECKUX N pasznena
. N -KOCTb, CKOH
/1 3aHATHI 3aHATHI JIMCLIUII-
(wac) | moAroToB
JINHBI
KH, (4ac)
Cewmectp 1
IIpeneinsr
paroHaIbHBIX
1 BBIPKEHUI Ha Pemenue 3amau 1 1
0ECKOHEUYHOCTH U B
TOUKE.
OKBUBAJICHTHLIE
2 OECKOHEUHO MAJILIE. Pemenne 3amau 1 1
Yuciio e.
IIpousBoaHsIE.
3 | [IpaBmia Pemenwne 3amau 1 2
TuQepeHIMpPOBaHUS
IIpousBogHas ciIoKHOU
4 p a Pemenue 3amag 1 2
byHKIUA




Tabmnunoe
HHTErpUPOBAHUE

Pemenne 3anau

Burecenue moxa 3Hak
muddepenHmmana

Pemenune 3anau

3aMeHa epeMEHHOM.
Huterpuposanue no
4acTsIM

Pemenune 3anau

Wurterpuposanue
palOHaIbHBIX

byHKIII

Pentenue 3anau

2 ceMecTp

YacTHble IPOU3BOIHBIE

Pemenue 3amau

10

YacTHble IPOU3BOIHBIE
BBICIIX MOPSAKOB

Pemrenue 3amgau

11

OkcrpeMyM QyHKIHH
HECKOJIBKHX
epPEMEHHBIX

Pemenue 3agau

12

Pewenue

i depeHIATEHBIX
YpaBHEHHUIA TIEPBOTO
nopsiaka. Oomue u
YaCTHBIE PEIICHUS.
Asronomusie 1Y, 1Y ¢
pa3JieNIeHHBIMH U C
Ppa3IeNsIIOIUMHUCS
NIEPEMEHHBIMH.
Pemienne oqHOpOAHBIX
JY nepsoro nopsiaka u
Y xoTopbie MOKHO
IIPUBECTH K
OJIHOPOJHBIM

Pemenue 3agau

13

JIuneinbie
nuddepeHnmanbHbIe
YPaBHEHHUS IIEPBOTO
HopsiiKa. Y paBHEHUS
bepnymu
Huddepennmanbapie
YPaBHEHHS B MOJIHBIX
nuddepenmmanax.
Huterpupyromuit
MHOXHTEIb.

Pemenue 3amau

14

Huddepennnansabie
YPaBHEHUS BBICIIIAX
TIOPSITIKOB,
JIOITYCKAFOTIINE
MOHIDKEHUE TOPSIIKA
JIuneitnbpie
HEOJTHOPO/IHBIE
nuddepeHnranbHbIe
YpaBHEHHUS C
MOCTOSIHHBIMU
KodddurmeHTaMu

Pemenue 3amau




Panel ¢
MOJI0KUTEIIbHBIMU
yneHamu. [Ipu3naku
JHanam6epa u Komm
3HaKonepeMeHHbIE
psael. Heo6xoaumbrit
MIPU3HAK U MPU3HAKA
CpaBHEHHUS.

15

Pemenue 3amau 2

CreneHHbie pszbl Psibl
Tennopa u MaxkiopeHa.
Psapr Oypre.

16

Permrenne 3agau 2

Bcero:

68

4.4. JlabopatopHble 3aHATUS

Tembl 1a00paTOPHBIX 3aHATUHN U UX TPYIOEMKOCTh IPUBEACHBI B Ta0OIHIIE 6.

Tabmuna 6 — JIabopaTopHbI€ 3aHSATHS U UX TPYJIOEMKOCTb

Ne
/o

HaumenoBanue nabopatopHbix paboT

TpynoemMkocTsb,
(gac)

Ne
paszena
JUCILAIT

JINHBI

N3 Hux
MPAKTUYECKOU
MOATOTOBKH,
(dac)

V4eOHBIM IIAaHOM HE npeaycCMOTpCHO

Bcero

4.5. KypcoBoe npoeKkTHpoBaHUE/ BBHITIOJIHEHHE KypCOBOH PabOTHI
Y4eOHBIM MIaHOM HE TPEIyCMOTPEHO

4.6. CamocrodTenbHas paboTa 00yJaroUxcs
Bunel camoctosiTenbHON paboThl U €€ TPYA0EMKOCTh IIPUBEEHBI B TabIuUIE 7.

Tabnuna 7 — Bunbel camocTosTenbHON paboThI M €€ TPYAO0EMKOCTh

Bun camocrosiTensHO# paboTh BSIZI;O’ Cewmectp 1, uac Cemectp 2, yac
1 2 3 4

W3ydeHue TeopeTHUecKOoro MmaTepuania 40 20 20
qucturiaHbl (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI'3)
Brimonnenue pedepara (P)
ITonroroBka K TeKyIeMy KOHTPOJIIO
ycneBaemoctu (TKVY) 40 20 20
Jomarraee 3amganue (/13) 40 20 20
KonrtposbHble paboTsl 3a04HrKOB (KP3) 40 20 20
[ToaroroBka K MPOMEXYTOUHOMH 78 39 39
arrectanuu (I1A)

Bceero: | 238 119 119




5. IlepeueHnb y4eOHO-METOAMUECKOTO OOECTICUCHUS

JUISL CAMOCTOSTEITLHOM PabOThI 00YUAIONMIUXCS TTO TUCIUIUIMHE (MOTYITIO)

Y4eOHO-MeTOIMYeCKHe MaTepHallbl JUIsl CAMOCTOSITEIbHON PabOThl OOYYaOUIMXCSl yKa3aHbl B

ma. 7-11.

6. IlepeueHb MeyaTHBIX U IJIEKTPOHHBIX YIEOHBIX U3TAHUMN
[lepedyeHpb nevaTHBIX U SJEKTPOHHBIX Y4eOHBIX M3/IaHUH MPHUBEIEH B TadIuUIe 8.
Tabnuna 8— IlepedeHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3TaHUIM

om/book/2660

anamu3a. / A.®. bepmanT, .I'. Apamanosuu. - CIIG.:

Mudp/ bubnuorpadudeckas ccpuika KonunyectBo
URL anpec 9K3EMILISPOB B
o6ubnanoreke
(xpome
AJIEKTPOHHBIX
9K3EMILISPOB)
517 [TuckynoB H. C. luddepenunansHoe u 159
1134 UHTETpalIbHOE HcunciaeHus: yueonuk: B2 1., T. 1./
H. C. Iluckynos. - CII6.: Mudpun, - 1996. - 416 c.
017 [Tuckynos H.C. luddhepenunansrnoe u 145
1134 MHTETpaIbHOE UCUUCIeHne: yuebnoe nocodue. T. 2 /
H. C. ITuckynos. - U3a. crep. - M.: Unrterpan-Ilpecc,
1998. - 544 c.
517 [Tuckynos H. C. luddepennnanpaoe u 237
1134 UHTETpalibHOE ucuucienus: B 2 1.: yuebHoe mocobue
JUist cTyieHToB BTy30B M.: UnTerpan-Ilpecc, 2004 -
- 2004. - 415 c.
517 bepman, I'. H. COopHUK 33124 110 KypCy 165
b50 MaTeMaTHYecKoro aHaiuza: yueOHoe nmocodue / I'. H.
bepman. - 22-¢ u3., nepepad. - CII16.: [Tpodeccus,
2005. - 432 c.
517 Bricmas maremaruka. Psagel: yaue6Hoe nmocodue / 1O. 167
I'96 A. TI'yeman, C. I1. [TombiTkus, A. O. CMmupHOB; C.-
[Terep6. roc. yH-T a3pOKOCM. MPUOOPOCTPOCHHUS. -
CIIo. : U3g-Bo I'YAII 2015. - 77 c.
https://e.lanbook. | ®uxrtenronsir .M. OCHOBBI MAaTEMAaTHYECKOTO OBbC Jlanb
com/book/65055 | ananmu3za. B 2-x TT. Tom 1-b1ii - Cankr-IletepOypr:
Jlanp, 2015.- 448c.
https://e.lanbook. | ®uxrenronsy I'.M. OCHOBBI MATEMATUYECKOTO 9BC Jlans
com/book/411 | ananu3a. B 2-x TT. Tom 2-ii - Cankr-IleTepOypr:
Jlann, 2008. - 464c.
https://e.lanbook. | COopHuK 3a1a4 10 MaTeMaTHYECKOMY aHAIN3y. ToM OBbC Jlanb
com/book/2226 | 1. IIpenen. HenpepsiBHOCTD. [nddepeHuupyeMocTsb
/ JILJ. KynpsiBues [u ap.]. - MockBa : ®u3marinur,
2010. — 496 c.
COopHUK 3a/1a4 O MaTeMaTUYECKOMY aHau3y. Tom 3bC Jlanb
https://e.lanbook. | 2. UuTerpansl. Psapr: yueb. mocodue / JI.JI.
com/book/2227 | Kynapsisues [u ap.]. - Mocksa : ®uzmariur, 2009. -
504 c.
http://e.lanbook.c | Banauua K.B. Marematnueckuii anamus. / K.B. 9BC Jlaas
om/book/74580 | Banaun, B.H. banutsikos, A.B. Pykocyes. - M.
@®JIMHTA, 2015. — 361 c.
http://e.lanbook.c | bepmanT A.®. Kparkuii Kypc MaTeMaTHYECKOTO ObC Jlanb



https://e.lanbook.com/book/65055
https://e.lanbook.com/book/65055
https://e.lanbook.com/book/411
https://e.lanbook.com/book/411
https://e.lanbook.com/book/2226
https://e.lanbook.com/book/2226
https://e.lanbook.com/book/2227
https://e.lanbook.com/book/2227
http://e.lanbook.com/book/74580
http://e.lanbook.com/book/74580
http://e.lanbook.com/book/2660
http://e.lanbook.com/book/2660

Jlans, 2010. - 736 c.

com/book/211928

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

http://e.lanbook.c | Becos O.B. Jlekiuu mo MareMaTu4ecKOMy aHAJIH3Y. - ObC Jlanb
om/book/72002 | M.: ®usmariur, 2015. - 480 c.
http://e.lanbook.c | 3nmo6una C.B. Maremaruueckuii aHaiu3 B 3a1a4ax u ObC Jlanb
om/book/2377 | ynpaxuenusx. / C.B. 3106una, JI.H. ITocurenbckas.
- M. : ®usmarnut, 2009. - 360 c.
https://e.lanbook. | Bypkosa E. B. Marematnueckuii ananus. / E. B. OBC Jlanp
com/book/147557 | bypkosa, O. A. llymepuna. - Kpacnosipck: Cu6l'y
nM. akagemuka M. @. PemeTnéna, 2018. - 128 c.
YK 517.9 3unrep A.A., Makapoa M.B. Jluddepenmansasie 100
ypaBHeHUs: y4ue0. mocodue/ A.A. 3unrep, M.B.
Makaposa. —CI16.:I'VAII, 2014.- 56c.
YK 517.9 Makaposa M.B., [TombiTkun C.I1. [Ipumenenne 50
QG epeHIaIbHBIX YPAaBHEHUN IS pEIICHUS
MPUKIAIHBIX 3a7a4: yuebd.-MeTo 1. mocobue/ M.B.
Makapoga, C.II. [Tombrtkun. —CI16.: I'VAIIL, 2021.-
45c.
https://e.lanbook. | Aradonos, C.A. Tuddepeninaibabie ypaBHEHHS / 3bC Jlanb
com/book/106546 | C.A. Aradonos, A.Jl. I'epman, T.B. Myparosa. —
MI'TY um. H.O. baymana, 2004. (Cep. MaremaTuka
B TeXHUYECKOM yHUBepcurere; Boim. VII).
https://e.lanbook. | XKab6xo, A. I1. [luddepeniinanbapie ypaBHEHHS U 3bC Jlanb

Ilepeuenn

TGHCKOMMYHHKaHHOHHOﬁ CCTHU

7. TlepeyeHb HIMEKTPOHHBIX 00Pa30BATEIBHBIX PECYPCOB
nH(}OPMaIIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu « IHTepHeT»
MH(pOpPMaLOHHO-
HEOOXOJUMBIX JUISI OCBOEHUS JUCIUILIMHBI

AJIIEKTPOHHBIX o0pa3oBaTeNbHbIX

«HTEpHETY,

pecypcoB

npuBezieH B Tabnmue 9.

Tabmuma 9 —

TEJIEKOMMYHUKAIIMOHHON ceTh «HTepHEeT»

[TepeyeHb 3NEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB HH(POPMALUOHHO-

URL anpec

HaunmenoBaunue

http://www.math-net.ru

O61epoccuiickuii MaTeMaTHYECKUN opTal

http://mathhelpplanet.com/

Marematnueckuii popym Math Help Planet

http://e.lanbook.com/view

9BC «Jlaapy»

8. Ilepedens MHPOPMAITMOHHBIX TEXHOJIOTHUI

8.1. [lepeuenp mporpaMMHOTO OOECMEUYEeHHs], HCIIOIb3yeMOTO TIPU OCYIIECTBICHUU
00pa3zoBaTeNbHOIO MPOIEcca MO TUCIUTIITHHE.
[TepeueHs UCTIOIB3YEMOT0 MTPOTPAMMHOTO OOecTieueHus mpeacTanieH B Tadbnuie 10.

Tabmumna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHIS

Ne /i1

HanmenoBanue

1 Microsoft Windows

Microsoft Office

2.
3. MathType
4, Wolfram Mathematica



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

8.2. Ilepeuenn MH(POPMALMOHHO-CITPABOYHBIX CUCTEM,HCII0NIb3yEMBIX pu
OCYIIECTBJICHUH 00pa30BaTEILHOTO MpOoIiecca Mo AUCIUIIITHHE

[lepeyeHp HCMONB3yeMBbIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEJCTAaBICH B
Tabymue 11.

Tabmuna 11— Ilepedyens HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM

Ne i/t Haumenosanue

9BC «Jlaup»

9. MarepuaiabHO-TeXHHUYECKas 0a3a
CoctaB  MaTepHAIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Il  OCYILECTBIICHUS
00pa30BaTeNBFHOrO MpoIiecca Mo AUCHUIIMHE, ITPEACTaBIcH B Tabuuiel 2.

Tabmuna 12 — CoctaB MatepuaIbHO-TEXHUYECKON 0a3bl

Ne HanmeHnoBaHue cOCTaBHON 4acTH Howmep aynuropun
/T MaTepuaIbHO-TEXHUYECKON Oa3bl (Ipu HEOOXOTUMOCTH )

1 JlexurOHHAs Ay AUTOPHUS

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

10. OueHo4HBIE CpeICTBA IS IPOBEICHUS TPOMEKYTOUHOM aTTECTAIMH
10.1. CoctaB OLEHOYHBIX CpPEACTBAJS MPOBEACHHS IPOMEKYTOUHON aTTecTaluu
00yJaromuxcs 1Mo JUCIUTUINHE TPUBEICH B Tadbmuie 13.
Tabnuna 13 — CoctaB OIEHOYHBIX CPEACTB ISl IPOBECHHSI TPOMEKYTOUYHOM aTTeCTAIH

Bua npomexyTo4HON arTecTannuu [lepedyeHp OLICHOUYHBIX CPEACTB

DK3aMeH Cnucok BONpoCOB K 3K3aMEHY;
TecThl.

10.2. B kadyecTBe KpUTEpUEB OICHKH YpOBHSA C(HOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHCcs MpUMEHseTcsl 5-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMH, KOTopas npuBeaeHa B Tabauie 14. B Teyenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajma ~ MOJAYJBHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHUBEpPCUTETa,  IpaBHIa
HCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabnuna 14 —Kpurtepuu onieHKH ypoBHS c()OPMHUPOBAHHOCTH KOMITETEHIIUHN

Or1eHKa KOMITETEHITUH

XapakTeprcTUKa C(hOPMUPOBAHHBIX KOMIIETEHIIUIA
5-0ayupHas mKana P P (bop

— oOyyaromuiicss TiayOOKO U BCECTOPOHHE YCBOMJI IPOrPaMMHBIH
MaTepua;

— YBEPEHHO, JIOTUYHO, I10CIIEI0BATEILHO U TPAMOTHO €0 M3J1araer;

— ONUPAsACh HA 3HAHUS OCHOBHON W JIOMOJHHUTENBHOH JHUTEPATYpHI,

«OTIIMYHO» ¥
GATTEHOY TECHO MPHUBA3BIBAECT YCBOCHHBIC HAYYHBIC MOJOKCHHS C MPAKTHIECKOM
JESITeTbHOCTHIO HAITPABJICHHS,
— yMeJI0 00OCHOBBIBAET U ApPTYMEHTUPYET BhIIBUTAEMbIC UM HJICH,
— JIeJIaeT BBIBOALI H 000OIIEHHUS;
— CBOOOIHO BJIJIEET CHCTEMOM CIIENUAIN3UPOBAHHBIX MOHITHH.
— 00yJaroNUiicst TBEPIO YCBOMI IPOTPAMMHBIN MaTepHall, TPaMOTHO U
[0 CYIIECTBY W3J1araeT €ro, ONUPasCh HA 3HAHUS OCHOBHOMU
«XOPOIIIOY ITHTEPATYPHI;
(GAITCHO» — HE JIOIYCKAET CYIIECTBEHHBIX HETOYHOCTEN;

— YBA3BIBA€T YCBOCHHBLIC 3HaHHA C HpaKTH‘IeCKOﬁ JACATCIIBHOCTBIO




Or11eHKa KOMITETEHITUHN

5-0ayuipHad IIKaIa

XapaxrepucTrka chpopMUPOBAHHBIX KOMITETEHIUI

HATPaBIICHUS;
— apryMEHTUPYET HAYYHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOALI U 000OIICHHUS;

— BJIJICET CHCTEMOMU CIIeUaTN3UPOBAHHBIX TTOHSITUH.

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

— JIONyCKAaeT HECYIIECTBEHHBIE OIIMOKN U HETOYHOCTH;

«yJIOBJIETBOPUTEIILHO) o

— WCTBITHIBAET 3aTPYAHEHHUS B INPAKTUYECKOM IMPUMEHECHHHM 3HAHUM
«3auTEHO»
HaIpaBJICHUS;
— c1abo apryMeHTHPYET HayIHbIC MTOJI0KEHNS,
— 3aTpyAHseTcs B (OpMYyITUPOBAHUN BHIBOJIOB i 0000OIICHUI;
— YAaCTHUYHO BJIAJICET CUCTEMOM CIELIMAITM3UPOBAHHBIX MOHITHH.
— oOyyaroluiicss He YCBOWJI 3HAYUTENbHOM YacTh MPOrpaMMHOIO
Marepuaa;
— JIOTYCKAaeT  CYIIECTBEHHbIE  OMMUOKKM W  HETOYHOCTH  IIPH
«HEYIOBJIETBOPUTEIILHOY
paccMOTpEeHHH MTPOOJIEM B KOHKPETHOM HaIPaBIICHUY;
«He 3a4TCHO)

— HCHBITBHIBACT TPYAHOCTH B MPAKTHYECKOM ITPUMEHEHUH 3HAHMIA;
— HE MOXXET apryMEHTUPOBATh Hay4YHbIC TIOJI0KEHUS,;
— He QOpPMYJIUPYET BHIBOAOB U 000OLIECHUI.

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

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

1. Beruuenuts npegen lim ———

OTtBer: 3

2. Beruucmuts npezen lim

Otser: 8/5

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

5. Beraucnouts npegen lim "',:

OTBeT: 0eCKOHEYHOCTh

6. Beruncants npepen lim ———

Ortser: -3/6 = -1/2

7. Beramcnuts npegen lim —

Ne Kog
[lepeuens BonpocoB (3a7a4) AJs IK3aMeHa
n/n MHIUKATOpa
Cemectp Nel
1. | IIpenen pynkuuu. Berunciaenue npenenos. YK-1.¥.2

¢~ —hbx—2

x—roo X +2x—8

-
o

3. Beuucnuts npegen lim ———

x—roo 2%~ —3x—2

v pa
o
o

x—oa  oX fTXTL

a

P

== TK +2x+8

&g V= Ty L

4 IXTE

x—+oa 2x- +Ex—12




OTBeT: 0€CKOHEYHOCTH

3x~—hbx-2
- L

8. Bprumcnuts npeaen lim :

2 X a4

Otser: 7/6

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

x—roa  Xo—Tx+12

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

Ix-—-2

OtBet: 8/5
Kaxkue n3 npeacTaBieHHbIX HUKE TIPEICIIOB MOTYT OBITh BBIYUCIICHBI VK-1.B.2
METOJIOM JIEJIEHUsI Ha OOJIbIIYIO CTETIEHb [IEPEMEHHBIX ?
. 33:—53
a) lim—
x—=0 x°+2x
b) lim————=
x—3 2K —/XTa
. InT—4x—4
C) l]_l.l:,:-l 2x“—3x-2
d) lim———
x—3 2x~—E5x—3
1, 2
. xT-Ix"-x+2
e) iﬂl} Ixi—Tx+2
Otsert: a), C), €)
Kakas ¢yHK1IMS Ha3bIBaeTCsl HEMIPEPBIBHOM B TOUKe Xo? OIIK-1.3.1
OtBet: ®ynkuus f(X) Ha3pIBaeTCs HeMPEPHIBHON B TOYKE X0, €CJIH
OHA ONpe/eIeHa B HEKOTOPOH OKPECTHOCTH 3TOM TOYKH X0 U
lim £(x) = f(x,)
X
Yemy paBHa cyMMa KOHEYHOTO YHCIlia OECKOHEYHO MabIX (PYyHKIIHiA? OIIK-1.3.1
OtBer: CyMMa KOHEYHOTI'0 YHCJIA 0€CKOHEYHO MaJIbIX (PyHKUMi —
3T0 PyHKIHMA OECKOHEYHO MaJIast
Teno nBuxeTcs Mo 3akoHy S(t) =5t +1. Uemy pasHa ckopocTs V(t) B OIIK-1.3.1
MOMeHT BpeMenH { =1? 3anummre HOMEp BEPHOTO OTBETA. OIK-1.Y.1
1) 6
2) 4
3) 10
4) 15
OtBet: 4)
1) BelunciuTe Npou3BOAHYIO QyHKIMHK ¥ = X~ + 4 VK-1.B.2
OIIK-1.V.1

Otser: 2x + 4% In4

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

OTtBeT:




IMpaBuiaa nudPepeHunpoBaHust MOryT ObITH 3aNMCAHBI:

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

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

4 Ge)' =

ve(x

®opmyaa Ned kak pa3 u o3HauaeT, uTo «I[IpousBoaHas CyMMBI ABYX
auddepenuupyembix QyHKIUI paBHA CyMMe IIPOM3BOAHBIX ITHX
GyHKIM».

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

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

2) Bepno nu yrBepkacHue: «[Ipon3BoaHas mpoOU3BEICHUS IBYX
muddepeHIpyemMbIx GyHKINH paBHA TPONU3BEACHUIO IPOU3BOTHBIX
TUX QyHKUuM». OTBET apryMeHTUpYyiiTe.

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

N

- (UX)RV(X)) =u" (X)£V'(X)
- (U(X)-v(x))'=u"(x)-v(X)+u(x)-v'(x)

| f wlxlvlxl—ulx)vix

4. (2 =

w

®opmyJa Ne3 —310 dopmyJia 1Jisi BBIYMCIEHUST TPOU3BOTHOM
npousBeleHus ABYX 1u(pdepeHunpyeMbIX GyHKUHUH, OHA He
COOTBETCTBYET NNPHBEICHHOMY B YTBEpP:KIeHHHU TEKCTY.

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

Haiinute popmyiny ¢ ommnOkoil. ApryMeHTHUpYHTE CBOM OTBET.

-

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

N

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

| I} ulxhvlx —uwlxjivix

4. E5) =

w

v (x

OtBet: ommuodka B popmy.ie Ne3. I1o npasuay nuddepenuupoBanus

npousBeaeHus ABYX AupdepeHunpyembiX GyHKIUN NIPOU3BOAHASA

Npou3BeleHUs BblUncaseTcs o gopmy.ie:
(U(x)-v(x))"=u’"(x)-v(x)+u(x)-v'(x)

OIIK-1.V.1

[IpaBuna quddepenunponanus. [IpousBonHas cioxHON QyHKIUH.
3ananue 1.
1) Haiinute nmpou3BoHy0 PyHKINH

y =5cos(7 +8x) + V7x—8

Orser:

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




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

OtBer: K undgpoBbiM cpeacTBaM, KOTOPbIe MOI'YT ObITH IPUMEHEHDbI
JUISl pelleHus JaHHoM 3agaun oTHocuTess Wolfram Mathematica-
nporpaMMHoe odecrneuyeHue, BKJalo4vallnee 00J1b10i HaOop
MaTeMaTu4ecKuX GyHKIUI B TOM YHCJIECHUCTEMY KOMIbIOTEPHOM
ajare0Opbl, OpUEHTHUPOBAHHYIO HA MOATO0TOBKY HHTEPAKTUBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

3ananue 2.
1) Haiiaute npou3BOHYIO (PYHKIIMH

y = 5cos(5+ 2x) #In(5x— 2)

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

bx—-2

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

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

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

-24

-
cos” (T+4x

7
Tx—4

«In(7x— 4) + 6tg(7 + 4x) =

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

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

3ananue 4.

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



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

1

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

¢ (—24)cos(7 + 4x)

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

JUISl pelleHus JaHHoM 3agaun oTHocuTess Wolfram Mathematica-
nporpaMMHoe odecrneuyeHnue, BKJalovallnee 60J1b110i HaOop
MaTeMaTUu4eCKUX GyHKIMA B TOM YHCJIECHCTEMY KOMIIbIOTEPHOMH
ajiredpbl, OPUEHTUPOBAHHYIO HA NMOJAT0TOBKY HHTEPAKTUBHBIX
AOKYMEHTOB € BbIYMCJICHUSIMH U BU3YAJIbHBIM CONPOBOXKICHUEM.

3anganue 5.
1) Haitnure npou3BoaHyt0 pyHKINN

v = 5cos(3 +4x) + log,(3x— 4)

OTtBer:

3

(3x—4)In4
2) HazoBute kakoe-mu60 mudpoBoe CPeaACTBO, IPUMEHUMOE IS
pereHust gaHHoM 3aaaun. OGOCHYHTE Balll BHIOOP.

—20sin(3 +4x) +

OtBet: K undpoBbiM cpeacTBam, KOTOPbie MOTYT ObITh IPUMEHEHbI

JUIsl pelleHus JaHHoi 3agaum oTHocuTest Wolfram Mathematica-
nporpamMMHoe odecrieyeHue, BKJIOUYawmiee 00J1b110ii Hadop
MaTeMaTH4YecKuX QYHKIHMA B TOM YHCJIe CHCTEMY KOMIIbIOTEPHOI
ajredpbl, OPpMEHTHPOBAHHYIO HA MOJATOTOBKY HHTEPAKTHBHBIX
AOKYMEHTOB € BbIYHCJIEHUSIMU U BU3YAJbLHBIM CONPOBOKIEHHEM.

10.

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

2, 2—6sin(7+4

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

v =4/2 — 6sin(7 + 4x) WM BLIYMCIATH HEONPeIeIeHHbIA
HHTerpaj

J -~ ! £ (—24)cos(7 + 4x)dx

J2— 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

12.

B KaKoii TOuKe ypaBHEHHE KacaTeIbHON K rpaduky QyHKIHH Y=X° -2
nmeer Bua y=3x-4

OtBet: Xo=1

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

Otgert: IlepBblii C1IOCO0 OCHOBAH HA ONpe/leJIeHUN KACaTeJbHOH K
rpaguky QyHKIUH — ITO 001asi TOUKA rpadpuka QyHKIHHN U
NPSIMO, SIBJISIIONIEHCS KAacaTeJbHOM, T.e. HY>KHO PelIMTh CUCTEMY

OIIK-1.YV.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

Ly =x-2
ABHEHHUH { _
yp v =3x — 4

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

13.

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

g lxgl—F (xp

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

YK-1.3.2

14.

[TycTh nmonoxxeHue TOUKM npu e€ IBMKEeHUH 3a1aércs GyHkuuen S=S(t),
rae t — Bpems. Uemy paBHa CKOPOCTb TOUKH? BrInuiinre HoMep BEpPHOIO
YTBEPKACHHUS.

a) CKopocTh TOYKH paBHA NMPOU3BOAHOI pyHKIIM S(t)

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

b) Ckopocts Touku paBHa auddepenimany Gynkuun S(t)

OrtBeT: a)

OIIK-1.3.1

15.

[Tycts ¢ynkus y = f(x) 3amana Ha uatepsaie (, b). Hazoure ycinoBue
yobiBanust GpyHkuun y = f(x) Ha unrepsane (a, b).

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

YK-1.3.2

16.

[Tycts ¢pynknus y = f(x) 3agana Ha uatepsaie (, b). Hazoure ycinoBue
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 GpyHKIMs BHINYKJIa BBEPX HA
3TOM MHTepBaJIe.

YK-1.3.2

17.

[Mycts pynkuus y = f(x) 3agana Ha uatepsaie (a, b). HazoBute yciosue
BOTHYTOCTH (BBINYKJIOCTH BHU3) QyHKIMHU Y = f(X) Ha nuHTepBase (a, b).
Oteet: Ecim BTOpasi npousBoanasi pynkmuu y = f(x)
MOJIOKUTEIBLHA JIJIsl BCEX X U3 HHTepBaJa (4, b), To pyHkuus
BOTHYTA (BBINYKJIA BHU3) HA ITOM MHTepBaJe.

VK-1.3.2

18.

[Tycts nuddepennupyemas ¢pynkuus y = f(X) 3ajaHa Ha UHTEpBaje

(a, b).

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

Otser: B Toukax 3KkcTpeMyMa Ha uHTepBaJe (a, b) mpoussBoanan
byuxuum y = f(x) paBHa HyJ110 (He00X0AUMOE YCJI0BHE). ITA TOUKA
MOZKeT OBbITh TOYKOIl MAKCUMYyMa, MUHUMYMA WJIM Ieperuda
rpaguka ¢pynkuun. /[ist Toro, 4To0bl B TOUKE ObLT MAKCUMYM,

VK-2.B.2




NPOU3BOAHAA (PYHKIMH T0JKHA MEHATH 3HAK C III0CA HA MUHYC.

19.

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

Otget: [IpsiMast TMHMS M HA3BIBAETCS ACUMIITOTOM rpadguka
¢pynxuuu y=f(x), ecin paccrosinue d or Touku M, nexkamieid Ha ITOM
rpadguke, 10 NPSAMO M CTPEMUTCS K HYJIIO IPH HEOTPAHMYEHHOM
yAaJleHHH 3TOM TOYKH N0 rpadguKy OT HA4Ya/1a KOOPAMHAT B
0€CKOHEYHOCTh.

YK-1.3.2

20.

BepHo 11, 4TO BEIpaKEHHUE
5 2 2
—-x [ x ¢ L
4 37 's
SBnsercs pemenueM | (5x* — 2x° + v x?)dx ? OtBer obocHylTe.
[TpuBenute aBa criocoba penieHus.

OT1Ber: BbIpa:keHHE

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

-

J (5x% —2x" + {?jﬂ'x

1n

xz+4+5

i1 oTBeTa HA ITOT BONMPOC MOKHO B3ITh HHTErpaJi
[ — 5 2 2 :
J (5x° —2x" + ¥ )dx=—x*——x"+-x1+C
- 3 5
5
5.4 _2.3,2 5 . =

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

5 2 2 = <
Ix“ - E.rg + - % + 5, IPOM3BO/HAN PABHA IOMHTErPATLHON

dyuxkmun  5x* —2x" + /x| 3HaunT BHIpaKeHHE
5

5 . -
;x“ - Exg +-x7+5  SBISETCS PEIIEHHEM MHTETpaa.

OIIK-1.¥.1

21.

1. Boluncaute HeonpeaenEéHHbIN HHTETpa:

il

J (5x% — 2x° + x¥)dx

OTtBeT:
5 2
4 3

] b

x4+ C

LIRS

2. BBIUHCTUTH HEOIPEIeIEHHBIA HHTETPAIT:

i - 3 1 P
J[\:x-—l‘( —5 .—Sjﬂx

4 i
W

Ortser:
3 : 3 L
—xi + Ex“ —20xi+C

5

3. BbIuMcauTh HeomnpeneNEHHBINA HHTETrpall:

-

J (ﬂ)a’x

g ¢
2
OTtBeT:

YK-1.¥.2
YK-2.V.1




38 61
—x3i+_—x6+C
8 7

4. BbluncnuTh HeolpeaeaEHHbIH HHTEeTpall:

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 UHTETPUPOBAHUS IPUMEHSIIN:

J“ 2xdx
Vxi+ 3
OTtBeT:
2Jx2+3+C
Mo:keT ObITH IPUMEHEH KAK MeTO/] BHECEHHS 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(ppepeHnnana TaK U METOJ 3aMeHbI IIepeMeHH O
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 IepeMeHHOM
HHTErPUPOBaHUS.

VK-2.B.2
YK-1.¥.2




4. BbiOepuTe METOA HHTETPUPOBAHUS U BHIUMCINTE UHTETpaJl.
VYKaxxute Kakoi METOJ UHTETPUPOBAHUS IPUMEHSIIN:

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

5. BriOepuTe METOI MHTETPUPOBAHUS M BBIYUCIIUTE HHTETPAIL.
YKaKUTE KaKOH METOJ] HHTEIPUPOBAHUS TPUMCHSIIH:
OTtBeT:

[ dx
v
—2ln|4 — x| + €

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

23.

3aganue 1.

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

J x ® cosxdx

OtBer: xsinx + cosx + C
2) HazoBute kakoe-mub0 I1UGPOBOE CPEACTBO, MPUMEHHUMOE ISt
penieHus qaHHou 3agaun. O60CHYyiiTe Balll BHIOOP.

OtBet:
K uudpoBbsiM cpeacTtBamM, KOTOPble MOTYT ObITh NPHMMEHEHBI IS
pemienusi aaHHoW 3amaum  otHocutcss Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJOYaWIilee O00JbIOH Hadop
MaTteMaTu4YeckuX (YHKUHA B TOM 4YHCJE CHCTEMY KOMIbIOTEPHOM
anre0pbl, OPHEHTHPOBAHHYK) HA NOATOTOBKY HWHTEPAKTHBHBIX
AOKYMEHTOB C BIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOXKIEHUEM.

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/b1I0ii  HaOOP
MaTeMaTHYeCKUX (PYHKIOMH B TOM YHCJE CHCTEMY KOMIbIOTEPHOI
ajareOppl, OPHMEHTHPOBAHHYI0 HAa MOAT0OTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB C BHIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.
3amanue 3.

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
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, MPUMEHUMOE 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-a1u00 HH(GPOBOE CPEACTBO, MPHUMEHUMOE IS
pereHust gaHHou 3aaaun. OOOCHYWUTE Balll BHIOOP.

OTtBeT:
K uudpoBbiM cpeacTBamM, KOTOPbIE MOTYT ObITh IPUMEHEHbI Il
peleHus JaHHOI 3aga4u oTHocuTcest Wolfram Mathematica-
nporpaMMHoe odecrneyeHue, BKJIKYaIiee 00/1b110ii HAO0P
MaTeMaTH4eCKUX GYHKIMA B TOM YHCJIe CHCTEMY KOMITbIOTEPHOM
ajredpbl, OpMEHTUPOBAHHYIO HA MOJATOTOBKY HHTEPAKTUBHBIX
AOKYMEHTOB C BIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKICHUEM.

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 uudpoBbsiM cpeacrtBamM, KOTOPble MOTYT ObITh NPUMEHEHBI IS
pemieHust JaaHHOl 3amayu  ortHocuTca Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJO4Yawilee O00JbIIOH Hadop
MareMaTu4ecKuX (GyHKIUIA B TOM 4HCJe CHCTEMY KOMIIbIOTEPHOM
ajiredpbl, OPUEHTHPOBAHHYI) HA TMOArOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOKIEHUEM.

3amanue 2.

YK-2.¥V.3
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https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B

1) Beruucnute onpeaeacHHbIN HHTETPa:

1

J 2dx

0

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

OTtBeT:
K mudpoBbiM cpeacrBamM, KOTOpble MOI'YT ObITh HNPHUMEHEHBI AJIs
pelieHusi AaHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe of0ecnedeHHe, BKJIKOYaKIinee 00JbmIOH Hadop
MaTeMaTu4ecKuX (GYHKIHUI B TOM 4HcJie CHCTEMY KOMIIbIOTEPHOM
ajaredOpbl, OPUMEHTHPOBAHHYI0 HAa MOJATOTOBKY MHTEPAKTHBHBIX
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 uudppoBbiM cpeacTtBamM, KOTOPble MOTYT ObITh NMPMMEHEHBI JJIs
pemienust aaHHoW 3amaum  otHocutcss Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJWOYailee O00JbIIOH Hadop
MaTteMaTu4yeckuX (yHKUMHA B TOM 4YHCJIE CHCTEMY KOMIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYK) HA TMOATOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB C BHIYMCJIEHUAMH U BU3YAJIbHBIM COMPOBOKIEHUEM.

3amanue 4.

1) BbluuciIuTe 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 cpeacTtBaM, KOTOpble MOI'YT ObITh NPHUMEHEHbI ISl
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pelieHusi aAaHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJIO4Yawilee O00JbIIOH Hadop
MaTeMaTU4YecKUX (PYHKUHMH B TOM 4YHCJe CHCTEMY KOMIbIOTEPHOIi
ajareOpbl, OPUMEHTHPOBAHHYI0 HAa MOATOTOBKY MHTEPAKTUBHBIX
JOKYMEHTOB C BBIYHCJIEHUAMH U BU3YAJIbHBIM CONPOBOKIECHHEM.

3aganue 5.

1) BeruuciuTe onpeaeacHHbIN HHTETPa:

1

J 2% dx

-1

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

OTtBeT:
K mudpoBbIM cpeacTtBaM, KOTOpble MOTYT OBITH NMPUMEHEHBI IJIsI
pelieHusi daHHOM 3agayd  oTHocuTcsa 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 TPUrOHOMETPHUECKYIO (DYHKIIHIO

( cosx dx

OtsBer: 0,5

2. TlpouHTETrpUpyHTE TPUTOHOMETPHUUECKYIO (DYHKITHIO

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

|r cos 2x dx

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

”
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OtBer: 2

5. IIpounTerpupyiite TPUrOHOMETPUUECKYIO (DYHKIIHIO

( sinx dx

OTtBer: 1

Cemectp Ne2

26.

Kakas pynkuust z = f(x; V) Ha3bIBacTCsI HEMPEPHIBHOM B TOUYKE
My (%9; ¥p)?
OtBer: ®ynkuust = = f(x; V) Ha3bIBaeTCs HENMPEPHLIBHOM B TOYKE
My (x4; vy ), eclid OHA OIpeaeIeHa B ITOM TOUKe U HEKOTOPOii ee
OKPEeCTHOCTH, MMeeT npeaesa lim f(M) W ITOT mpeaes paBeH

M-=M,

3HAYEeHUI0 (PYHKIUH Z B TOUKe M,

YK-1.3.2

27.

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

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

OrtBeT: a)

VK-2.3.1

28.

YacrtHble IMPOU3BOJHLIC

o d= =
1. Haiinure yacTHbIe IPOU3BOIHBIE e byHKIIIN

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

(2—x3y7)"

Z

OTtBer:

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

2 %y)?
. 8z B=
2. 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:

YK-1.¥.2
OIIK-1.V.1




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)
o =  d=
4. Haiiure 4acTHBIC IPOM3BOIHBIC —— 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. Haiinure yacTHBIC MPOU3BOIHBIC .4 = byHKIIUN

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 nekoTopoit hyukmuu U(X,y,z).
Ortser: JlanHoe BoIpaxkeHne NpeacrasiasieT coo6oi nuddepenuuan GyHkuumn
u(x,y,z), ecan: P(x,y,Z) — 310 yacTHasi npou3BoaHasi pyHKIMHU U(X,Y,Z) o
X;
Q(X,y,2) - 310 yacTHasi mpou3BoaAHas PpyHKuUH U(X,Y,Z) o y:
R(X,y,z) 310 yacTHasi npou3BoaHAasi PyHKIUHA U(X,Y,Z) MO Z.

VYK-1.B.2

30.

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

OtBer: Touka (X;;V,) HAa3LIBAETCS TOYKON MAKCHMyMa (pyHKIIHH
z= f(x;v) , ecaim cymecTByeT TaKasi & - 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)

OIIK-1.3.1

31.

1. Haiiti npou3BoAHYIO QYHKIUU

flx,y) = (8+5x% +2v* —7x®y*)* B Touke K(1,1) mo
HanpaJIeHuIo 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
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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
HanpaplIeHUIO 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 YacTHbIEe IPOM3BOIHBIE B ITOIi
Touke paBHbl Hyito [, (xy;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: [(uddepeHunalbHBIM  yYpPaBHEHHEM IIE€PBOr0 INOPSAKA
Ha3bIBaeTC ypPaBHeHUe, cBs3bIBawomee 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.

OIIK-1.3.1

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)
auddepeHINATBHOIO ypaBHEHUs MIEPBOI0 MOPSAAKA HA3BIBAETCS
¢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

3HAa4YeHUH NOCTOsTHHOM C.

OIIK-1.3.1

35.

ABnsiercs 1 GyHKIUSA 12+ v —2x=C o6mum peleHnemM
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 aBasiercs 001UM peLIeHHeM

VK-2.V.1




auddepeHnAILHOTO YPABHEHUS .

36.

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

OrBer: y =In|x| + C

OL[HI/IM 3 III/I(])])OBLIX CpeacTB, KOTOPbIC MOFyT 6I>IT]> l'IpI/IMeHeHLI
JUIs pelleHusl JAHHOM 3a1a4M, OTHOCHTCS
Wolfram Mathematica

2. y'=2
) .
OtBer: ¥ =5In|x| + C
OnHum u3 nndpoBbIX CpeacTB, KOTOPbIe MOTYT ObITH IPUMEHEHBbI
AJIA pelIcHUusA )IaHHOﬁ 3agavd, OTHOCHUTCH
Wolfram I\/Izl;lthematica
'

.y =—
3 - 3x

OtBer: y = % In|x| +C

OanuM u3 HMPPOBBIX CPEACTB, KOTOPbIE MOI'YT OBITH NPUMEHEHbI
JUUISI pellleHUs TaHHOM 3aauM, OTHOCUTCS

Wolfram Mathematica
7

OrBer: y =7 In|x| + €

Onauum 13 tHGPOBHIX CPEACTB, KOTOPbIE MOTYT OBITH MPHUMEHEHbI
JJISl peleHust TaHHOM 321249, OTHOCHTCS

Wolfram Mathematica

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

Wolfram Mathematica
g

6. y' ==
X
OrBer: ¥y =9In|x| + €
OnHuMm U3 HU@poBHIX CPEACTB, KOTOPbIe MOT'YT ObITH IPUMEHEHBI
JUISI pellieHus JAaHHOM 3a1a4M, OTHOCHUTCS
Wolfram Mathematica
r 12
1. y'==
E 3
Otger: y = 12In|x| + C
OnHuMm U3 HU@poBHIX CPEACTB, KOTOPbIe MOT'YT ObITH IPUMEHEHBI
JUISI pellieHus JAaHHOM 3a1a4M, OTHOCUTCS
Wolfram Mathematica
2.y =2

x

OrBer: ¥y =31In|x| + C

OIIK-1.V.1
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OnHuMm U3 Hu@poBbHIX CPEACTB, KOTOPbIe MOT'YT ObITH IPUMEHEHbI
JUJISI pellleHUs1 TaHHOM 32124, OTHOCUTCS
Wolfram Mathematica

17
3. vi==—

OrBer: y =17In|x| + C
OnnuMm U3 uu@poBbIX CPEACTB, KOTOPbIE MOI'YT ObITH IPUMEHEHbI
JUJISI pellleHUs1 TaHHOM 3a1a4M, OTHOCUTCS
Wolfram Mathematica
27

4, y' ==
a

OrBer: y =27In|x| + C

O}IHI/IM nu3 III/I(])])OBBIX CpeacTB, KOTOPbIC MOFyT ﬁbITb l'lpI/lMeHEHI)I
JUISl pelieHus JAHHOM 3a1a4y, OTHOCHTCS
Wolfram Mathematica.

37.

Pemmre 3anauy Komu npu HauanbHbIX yenoBusix: Y(1)=2 , T.e. HaliguTe
JacTHbIE penieHus auddepeHnanbHbIX YpaBHEHUH, TPEICTaBICHHBIX
HUXE

Oteer: ¥y =In|x| + 2
-

OrBer: ¥y =5In|x| + 2
p 1
3. v :E

OtBer: y = % In|x| +2

7
4, y'=-
X

OtBer: ¥y =7 In|x| + 2
5 y' =2
C ) -

OrBer: ¥y =3 In|x| + 2
6. ' =2
C ) -

OtBer: ¥y =9 In|x| + 2
7.y =2
- x
OrBer: y =121In|x| + 2
8. y' =2
) p

OrBer: ¥y =31In|x| + 2

17
9. ¥v' =—
E 3

OrBer: ¥y =17In|x| + 2
27

OrBer: ¥y =27In|x| + 2

YK-2.3.1
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38.

2) Ln=1gs

Boinummre HoMep 1o KOTOPBIM PACIIONIOKEH Psijl, 1JI1 KOTOPOTO HE
BBINOJIHAETCS] HEOOXOAMMBIH IPU3HAK CXOAUMOCTH?

e RE43
1) Ximi o

n?+7
-

n3 +4

3) E:m Sn*

“=13n2—2

- n?+3
4 Yot

ne+1

OrtBer: 3)

VK-1.3.1

39.

Kakue IMPU3HAKU UCCIICAOBAHHA HA CXOANMOCTb IIPUMCHAIOT IJIA
YHUCJIOBBIX pAAO0B € ITOJIOKUTCIbHBIMHA yjIeHaMu?

a) mpusHak /lanamGepa
b) mpasumo Jlomurans
c) merox Kpamepa

d) mpusnak Komm.

Ortget: a), d)

VK-2.3.1

40.

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

Otger: Ecan psin cxogurcsi, TO ero 001IMii YieH i, CTPEMUTCH K
HYJI0, T.e. [im 1, = 0. 3T0 yrBep:KaeHHe Ha3bIBACTCS

71—+00

He00X0AUMBIM NMPHU3HAKOM CXOAMMOCTH psaa. B yactHocTH, eciin
001IMii YJIeH Ui, He CTPEMMTCS K HYJII0, TO Psii PACXOAUTCS.

YK-2.3.1

41.

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

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

n—+oa

HE00XO0AUMBbIM NPHU3HAKOM CXOAMMOCTH psga. B yacTtHocTu, eciu
001IMIi YJIEeH 1, He CTPEMHTCS K HYJII0, TO PSii PACXOIUTCH.

YK-2.V.1

42.

OOmwmit uneH psiga i, CTPEMHTCS K HYIO. JJoCTaTOYHO JIK 3TOTO AJIs
TOTO, YTOOBI YTBEPKAATh, UTO TAHHBIN P CXOAUTCS?

Otger: Ecau psin cxoaurcsi, TO ero o01IMii YieH i, CTPEMUTCH K
HYJI0, T.€. [iim 1, = 0. IT0 yTBep:KAeHHne Ha3bIBaeTCcst

n—+oa

HEeO0XO0AUMBIM MPU3HAKOM CXOIMMOCTH Psi/ia, HO OHO He SABJISIETCS
AOCTATOYHBIM JJIf1 TOT0, YTOOBI YTBEPkKIAaTh, 4TO psia cxoaurcs. T.e.
PSiI MOKET OBITh KaAK CXOIAIIMMCSH, TAK U PACXOASIIIIUMCS.

VYK-1.B.2

43.

=
=] a1

n=13,2_»

UccnenoBath maHHBIN s HA CXOAUMOCTh. BriOepuTe meTon
HUCCIEeA0BaHUS U3 CIIUCKA:

a) HHTerpanbHbIi MPU3HAK CXOAMMOCTH
b) HeoOxoaumpblii NpU3HAK CXOAHUMOCTH

c) I[pusnak Komm

VK-1.B.2




d) Tlpusnak Jlamambepa

OTtBer: Psiag pacxoaurcsi, He BLINOJIHAETCS HeE00X0AUMBIH
npu3HakK — b)

- [1m—5)2 -
44. 1. HccnenoBaTh CXOAUMOCTD PAAA 2o | — 2 — YK-1.V.2
Lom¥sta VK-2.V.1
OTBeT: cxoauTcs
o [4mn
2. HccnemoBaTh CXOMMMOCTB psija 2, =
OTBeT: cxoauTcs
e (1m—3)2"
3. HUccnenoBath CXOAUMOCTD psijia 25—, '_—"—'t,
BT (Br—a)e”
OTBeT: cxoauTcs
- [4n n
4. HccnenoBaTh CXOAUMOCTD PAfa 2.5 - ————
e |_ 7 e ) i
OTtBeTt: pacxoaurcs
- (1n+3 4"
5. HccnenoBarh CXOIUMOCTb psiia 2o l—:'_,
o | Im+&)5"
OTBeT: cxX0auTCA
e (1n-5)2" -
45. 1) HccnenoBarh CXOAMMOCTD P 2ore e YK-2.B.2
" [Grn+2)3"
OTtBer: cxoauTcs
2) Kakoii npusHak Bel ncrons3oBanu. O00CHYHTE CBOM BBHIOOD.
. ] .
Otger: npumennm npusnak danambepa. [ = lim =L = S o Tk
ji—oo O
2\3<1, To psx cxoaurcs. [lpusnak cpaBHenus u npuzHaxk Komm He
MO03BOJIAAT OTBETHUTH HA BONPOC 3aJaHMS.
- [4n—5 m -
46. 1) HccnenoBarb CXOIUMOCTb Psiia 2oy ———— OIIK-1.Y.1
" [(m+2)"
OTtBeTt: pacxoaurcs
2) Kakoii npusnak Bel ucnonb3oBainu. O00CHY#TE CBOI BBIOOD.
Otser: npumennm npusnak Koum. [ = 7/a, =4 , 1.K.4>1, T0 psix
cxoautces. Heo0xonumplii NpU3HAK, NPU3HAKHM CPABHEHUS H
Jasambepa He M03BOJISIIOT OTBETHUTH HA BONPOC 3a1aHUS.
o (1n+3)a’ -
41. 1) HccnenoBath CXOAMMOCTD P 2w '—“"_v YK-2.V.3
(1n+4)5 VK-1.V.2
VK-2.V.1

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

OTger:
K mudpoBbIM cpeacTrBamM, KOTOpble MOI'YT ObITh NPUMEHEHBI AJIs
pelieHusi AaHHOM 3agauyd oTHocuTca Wolfram Mathematica-
NnporpaMMHoe o0ecnevyeHue, BKJWYaKWiee 00JbI0H  Hadop




MaTeMaTU4ecKMX (PYHKUIHMH B TOM 4YHCJEe CHCTEMY KOMIbIOTEPHOI
ajareOpbl, OPHMEHTHPOBAHHYI0 HAa MOJAT0OTOBKY MHTEPAKTHBHBIX
JOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONPOBOKIEHUEM.

48. | ITycTh JaH 3HAKOYEPELYIOIMIACS Pl 2in=y it,,. Bcau psan, OIIK-1.3.1
COCTaBJICHHBIN M3 a0COIIOTHBIX BEIUYHH |un|, CXOI[I/ITCSI, TO YTO MO>XKHO
CKa3aThb 0 3HaKouepeayrouiemcs psae? BeiOepure BepHbIid OTBET.
a) Psan cxomures
b) Psin pacxomurcs
C) Psn cxoautcst abCOTOTHO
OTtBeT: C)
49. | Ecnu aGCOMOTHBIC BETUYHHBI WICHOB 3HAKOUEPEIYIOIIETOCs Psijia OIIK-1.3.1
2-, U, YOBIBAIOT U OOIIMIA YIeH psAa CTPEMUTCS K HYJIIO, TO UTO
MO>KHO CKa3aTh O cXoauMocTu psia? Beibepure BEpHBIil OTBET.
a) Psaa cxoamrest
b) Psx pacxomurcs
C) Psa cxomurcst aOCOTOTHO
OrtBeT: a)
50. | CreneHnnbie psapl. IHTEpBaT U painyc 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 CXOIMMOCTH psiia

oa

Z(h:’” =1+42x +4x*+ -+ 2"x" + -

n=0
OtBer: R=0,5

3. Haiiti pagnyc cXOQMMOCTH psiza

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

OtBer: R=0,2

4. Haiitu pagnyc cXoauMOCTH psja

Z( 1)%(3x)" _ 3x  (3x)° (—1)"(3x)"

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

5. O01acThIO CXOIMMOCTH psijia



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

==

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

OtBer: R=1
51. | CreneHHOM Al Z,—g @, % " CXOAUTCA B TOUKE Xo.UTO MOKHO YK-1.3.2
YTBEPKAATh 00 a0COIOTHOM CXOIMMOCTH ATOTO Psiia B KAKIOW U3 OIIK-1.3.1
TOYEK X, TAKHUX, uTo|x| =< |x,|?
Ortser: Ecan crenennoii pag 2. -, a,x " cXoquTcs B TOUKe X0, TO, OH
a0COJIIOTHO CXOHMTCH B KAKIO0H TOUKe X, 1151 KOTOPOii |x| < |x,].
IJTO yTBep:KIeHHue HA3bIBAETCs TeopeMoii AbeJis.
52. VK-1.¥.2
1. Pasmoxuth MHOTOWIeH f(x) = —x? —10x" —30x — 31 B psx
Teitiopa B OKpECTHOCTH TOUKH ¥ = —2
OTtBeT:

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

OTBeT:
flx)=1-2(x—1)—5(x—1)*— (x—1)?

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

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

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

OTtBer:
flx)=6+5(x+1)+4(x+1)*—2(x+1)3

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

Teilisopa B OKpECTHOCTH TOYKH ¥ = —2

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

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

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

Kon
WHIUKATOpa

Y4eOHbIM MJIaHOM HE IPETYyCMOTPEHO




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

Ne i/t

KypCcoBOil paboThI

[IpumMepHbIi IepeyeHb TeM Ui KypCOBOTO POESKTUPOBAHUS/BITIOIHEHHS

Y4eOHBIM IIIAHOM HE TPEAYCMOTPEHO

BOHpOCBI AJid IIPOBCACHUA HpOMe)ICYTO‘{HOfI arrecralquu B BHAC TCCTUPOBAHHUA

MpEaACTaBJICHEI B Ta0IN

e 18.

Ta6mmumma 18 — [IpumepHsIii mepedeHb BOIPOCOB IS TECTOB

y=(3-8x)%°

3) 0,8 (3-8x)°5 (-8)

Ne
Kon
o/ [TprMepHBIii IepedeHb BOIIPOCOB AJIsl TECTOB VH]IUKATO
pa
I
TunoBo# BapuaHT TECTOB
1 cemectp
1. | Berunciaure 1) 1 YK-1.3.2
npeaen 2) 3 YK-2.V.1
. 3x% 4 2x — 73) 1,5
S e ) T
Ortser: 3)
2. | Toukoit 1) 6 YK-1.V.2
paspbiBa 2) 2
byHKIIHH 3 1
b T 3 4) 4
l (_:(:—3],!'31_:( OTBeT: 3)
SIBJISICTCS] TOYKA
3. | IlpousBoaHas 1) 2x-4%In4 VK-2.V.1
GyHKIUM 2) 2x-471
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
byHKIIHH 3 1
v=8—-x"+x |4) -05
paBHa Otsert: 2)
5. | Beruncnure 1) ———+ VK-1.V.2
HHTETPAI arero
- dx 2) Inlarctgx| +C
J (1+x2)arctglf?) ~ m.:g:x +C
1
4) ﬂ?'f‘fﬂl' -
OrtBer: 1)
6. | Berunciure 1) 0,5(3-8x)5(-8) VK-2.V.1
IIPOU3BOIH ) VK-1.¥.2
q)I;H - YO 12) 05 (3-8x)°5 (8)




4) 0,5 (3-8x)°% (-8)

OrtBer: 1)
7. | Beruucaure 1) v =251 YK-2.V.1
MIPOMU3BOTHYIO 2) v=e*
BTOPOTO 3) y=5e™ !
nopsiaKa 4) 25
GyHxuuHn OtBer: 3)
y = g5¥1
8. | OOparHoii 1) v=x° OIIK-
ynkuuei o 2) v=— 1.V.1
OTHOILEHHIO K -
byHKUIUM 3) ¥ = IIF.X
v = e 4 y=e
: OtBet: 3)
ABIISIETCSA
byHKIHS
9. | IlepBas 1) ckopocTh M3MeHEeHHsT (PYyHKIHH OIIK-
MIPOU3BOAHAS 2) wHampaieHue QyHKIUN 1.3.1
byHKIUN 3) mupwupaineHue GyHKIHNA OIIK-
II0Ka3bIBACT. 4) IpUpaleHre apryMeHTa (QyHKIUU Ly.1
Otger: 1)
10.| Auddepennnan | 1) oTHOMICHUIO MpUpaIIeHUs] QYHKIUHU K IPUPAICHHUEO OIIK-
(byHKIIUN paBeH aprymeHTa 1.3.1
2) TPOU3BEICHUIO MPHUPALICHUS (PYHKIIMU HA TIPHPAICHUAC
apryMeHTa
3) mpou3BeleHNIO MPOU3BOIHOI HA MPUpAaIllEeHHE
aprymeHra
4) mpupameHuo apryMeHTa
Ortser: 3)
11.| Beruucnure 1) 1 YK-1.V.2
YHCII0 TOYCK 2) 2 YK-2.V.1
paspbiBa 3) 3
byHKIMH 4) 0
.= x* + 2| Orser: 3)
- (,‘L'—Sj;'(ﬂ';'—‘l-j:
12.| Beruucnure 1) 0 YK-1.3.1
npeaen 2) 9 OIIK-
 sin®3x 3) 3 1.V.1
lim — 4) 1
Otser: 2)
13.| YpaBHeHue 1) y=2x+4 OIIK-
KacaTeJIbHOM K | 2) v =4x + 3 1.V.1
rpaduxy 3) y=2x—75
yHKIHIH 4) y=3x—4
y=x"—2 Ortger: 4)
B €T0 TOUYKE C
abcruccoit
Xo= 1 umeet BUI
14.| Beraucnure 1) 0 YK-1.V.2




3HAaYEeHHE 2) -1
POU3BOIHON 3) 3
BTOPOTO 4) -4
nopsijiKa OrtBert: 4)
byHKIUA
v =sin2x + 4x
B TOUKE ¥ = —
15.| MHOXeCTBO 1) —lxsin3x —-cos3x +C OIlK-
epBOOOPa3HBIX i 1 0 1.V.1
byHKIHH 2) 3xsin3x + Jros3x +C
f(x) = —xcos(3k3) 3xsin3x — §CGSSX +C
UMCCT BUA 4) 3xsin3x + 9cos3x + C
Otser: 1) -
16.| Boruucaure 1) VK-2.V.1
UHTErpaj
[ dx
J xlnx 2)
3)
4)
2)
OrBer: 3)
17.| Ecim 1) L’E* j“ _ VK-2.V.1
ONPEACIEHHOMY CT
MHTETpaNy 2) 6 [FEE
B A Y10 41
), T 3 [ =+
1 W W Y1 eEep
PUMEHUTb 2 5de
HOJICTAHOBKY 4) 6], . 3¢
x = t° 10 OH
TPUMET BHJ Ortsert: 4)
18.| Teno mBuxercs | 1) 6 OI1K-
0 3aKOHY 2) 4 1.3.1
S(t)=5t3+1, 3) 10 OIIK-
Toraa ckopocts | 4) 15 1.V.1
B MOMCHT OTtBert: 4)
BpeMeHu =1
paBHa
19.| Vkaxute 1) Xu sinx YK-2.3.1
byHKINH, 2) X utg2x
KOTOpbIE 3) Xwu Ccos2x
SIBIISTEOTCSI 4) X u sin2x
SKBUBaJEHTHH | OTBeT: 1)

MU ripu ¥ — 0




20.| Kakoe u3 Hike | 1) oTHOLIeHHE pupalieHns GYHKINUN K TPUPALLICHUIO YK-2.3.1
NIEPEYHCIICHHBIX | apryMeHTa
IIPEIIOKECHU N 2) otHoweHNs (PYHKIIMU K TIPUPALICHUIO apTyMEHTa
orpenenseT 3) oTHOMICHUE TIpesiena QYHKIMU K apTyMEHTY
IPOU3BOIHYIO 4) mpeeJsi OTHOLIEHHUsI IPUPAIeHusT QYHKIHHA K
byHKIIUN NPHUPAIIEHUI0 APTYMEHTA
(xorma OrtBert: 4)
npUpaneHue
aprymeHra
CTpEMUTCS K
HYII10)?

2 cemecTp

1. | INonHsbIi 1) 2x*ydx + 3x*y3dy VK-1.V.2
g depeHman 2) 3x°yidx+ 2x%ydy
pynxIMN 3) 3x’ydx + 2xydy
z = x3y? 4) 2x*y*dx + 3x7ydy
PaBEH Otger: 2)

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

3) T
9 I
Otger: 2)

3. | Ykaxure 1) T2, = (x—2)" OTIK-
CTETIEHHOM P, 2) = n(x— 2)" 1.V.1
JUTSL KOTOPOTO w1 "
unrepsain (0;2) 3) Zi= S x—1)"

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

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

JBYX OTtBert: 4)
MEPEMEHHBIX
z = 3x%y

5. | Eciiu V- 5910 1) 2 OIlIK-
Ky0 co 2) 4 1.3.1
CTOPOHOI 3) 8 OIIK-
JUTHHBI 2 4) 16 1.V.1
eauHulebl, Toraa | Oreer: 3)

HUHTETpaT
[, dav
paBeH

6. | HeoOxonumprii 1) 7, 3 ‘f VYK-1.3.1
IIpU3HaK S
CXOJMMOCTH HE 2) X+

BBITIOJITHEH AJIA




sIa - sn”
pPAR 3) imias;
OtBet: 3)

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

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

Ortser: 3)

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

e Otgert: 1)

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

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

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

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

OT HYJIS) YWIeHa 4) 1+ 3x+x7
pa3ioKeHus
stoit pyakiuu | OTBet: 4)
B psag Teitopa
B OKPECTHOCTHU
Toukn x, = 0
UMEIOT BH]]
13.| TToBTOpPHBIIT 1) 0 YK-1.3.2




UHTErpal 2) 1 VYK-1.V.2
3) 05
vlnf dx VI"; dy vI"__ﬁl dq=4) -1
paseH Otger: 2)
14.| HeoOxomuMBbIi 1) ¥= g OIIK-
IpH3HAK " -t “31‘? 1.3.1
CXOJIUMOCTH HE 2) Xo-y S OIIK-
BBIIOJIHEH IS 3) I=,- 5 1.V.1
psna 3
4) Zomiz;
OtBer: 1)
15.| Eciiu V- 53T10 1) 27 OIIK-
Ky0 co 2) 9 1.3.1
CTOPOHOI 3) 81 OIIK-
JUTAHBI 3 4) 16 1.V.1
enuHuIel, Torna | Oreer: 1)
UHTErpal
11, av
paBeH
16.| Boruncnure 1) 0,2 YK-1.3.2
IIOBTOPHBII 2) 0,3
UHTErpat 3) 0,25
[Fde [[Sdy |4 05
’ Ortsert: 3) 0,25
17.| Haiigure 1) [0, 4) YK-2.V.1
o0nacth 2) (0,3)
CXOZIMMOCTH 3) (0,2)
S |9 0D
e Otger: 1)
18.| Borunciure 1)45 YK-1.3.1
UHTETpal 2) 0,75 OIIK-
Y 3)4 1.V.1
Jc dx Jl xydy | 4)2
Otser: 2)
19.| YactHas 1)6 OIlIK-
MIPOM3BOTHAS 2) bxy 1.3.1
o ¥ pyakoun | 3) 6X OIlIK-
IBYX 4) 6x + 3x° 1.V.1
TEePEMEHHbIX Otser: 2)
z=3x"y
20.| 3nauenue 1) 15 YK-2.V.1
bynkuu aByx | 2) 20
HePEMEHHBIX 3) -15
7=3x-2y+16 B 4) -20
touke A(1,2) OTtBeT: 1)
paBHO
21. VYxaxwure Tan audQepeHnnanbHoro ypaBHEHHs YK-2.3.1

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




1) VYpaBHeHuUe ¢ pa3IesIONIMUCS TIePEMEHHBIMU
2) JluHeiiHOe ypaBHEHHE

3) Vpasuenwue bepuyim

4) YpaBHeHHE B MOJHBIX AU PepeHnnanax

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

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

2) ¥y =Inl|2x +C|
2

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

3) y=3e 2 +2
4) y=2e“"¥ 42

Otser: 3)
24, Cpenu nepeunciieHHbIX JuddepeHIMaIbHbIX YpaBHEHUN OIIK-
YK2KUATE YPAaBHEHUE C Pa3AeIIAIOLIIMMUCS IEPEMEHHBIMU: 1.3.1
1) (x*+v% + 2x)dx + 2xydy = 0 VK-2.3.1

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

Otser: 3)

CucreMa OIleHUBAaHUS TECTOBEIX 3aJIaHUIL:

1 tun) 3anaHue KOMOMHHPOBAHHOTO THIIA C BHIOOPOM OJHOTO BEPHOTO OTBETA M3 UETHIPEX
MIPEIOKEHHBIX 1 000OCHOBAaHUEM BBIOOpA CUMTAETCS BEPHBIM, €CJIM MPABUIIBHO yKazaHa mudpa
U TIpUBEJEHbl KOHKPETHbIE apryMEeHTHl, HCHOJb3yeMble IpU BbIOOpe oTBeTa. IlonHoe
COBITaAICHUEC C BEPHBIM OTBETOM OLICHHUBACTCA 1 6aJ'IJ'IOM, HeBepHBIfI OTBCT HUJINU €0 OTCYTCTBHUEC —
0 6amnos.

2 Ttun) 3agaHue KOMOMHHMPOBAaHHOTO THMA C BbIOOPOM HECKOJbKHMX BapHUaHTOB OTBETAa U3
IPEUIOKEHHBIX U Pa3BEPHYTHIM O0OOCHOBaHMEM BBIOOpA CUMTAETCS BEPHBIM, €CIM MPAaBUIBHO
yKa3zaHbl UGPHI U MPUBEACHBI KOHKPETHBIE apTyMEHTHI, HCIIOJIb3yeMbIe IIPU BHIOOPE OTBETOB.
[TonHOE coBmageHne ¢ BEPHBIM OTBETOM OIlEHHMBaeTCs 1 GaioM, eciau AONYIIeHbl OIIMOKH MU
OTBET OTCYTCTBYeT — 0 OasuioB.

3 TI/IH) 3a,£[aHHe 3aKpPBITOI'O THUIIA HAa YCTAHOBJICHHC COOTBCTCTBHUA CUHHUTACTCA BCPHBIM, CCIIA
YCTaHOBJIEHBI BCE COOTBETCTBUS (IIO3MLIMH W3 OJHOTO CTOJOLA BEPHO COIOCTABICHBI C



HO3UIMSIMU Apyroro crojibna). [lonHoe coBnaneHne ¢ BEpHBIM OTBETOM OLleHMBaeTcs 1 6asiom,
HEBEPHBIN OTBET WK ero oTcyTcTBHE — () 6amioB

4 tum) 3amaHue 3aKPHITOTO THUIIA HA YCTAHOBJICGHUE MOCIICAOBATEIBHOCTH CUUTACTCS BEPHBIM,
€CIIM TIPaBMJIBHO yKazaHa BCsS IocienoBaTenbHOCTh nu¢p. [lonaHoe coBmageHue ¢ BEpHBIM
OTBETOM OIICHUBAeTCsI | GayuioM, €Ciiy JIOMYILEHbBI OIMOKH MK OTBET OTCYTCTBYeT — () GaylioB.

5 tun) 3amaHue OTKPHITOTO THUIIA C Pa3BEPHYTHIM OTBETOM CUMTAETCS BEPHBIM, €CIH OTBET
COBIAJACT C OTAJOHHBIM IO COJCPKAHHI0O W TMOJHOTE. [IpaBUIbHBIA OTBET 3a 3aJaHUC
OlLlcHUBaeTcs B 3 Oauia, eciii JOIMyIeHa O/1Ha OUIMOKA \ HETOYHOCTD \ OTBET NPABUIIBHBIM, HO HE
HOJHBIN - 1 6as, ecnu gomyieHo Oosiee 1 ommOKK \ OTBET HENPAaBUIIbHBIN \ OTBET OTCYTCTBYET
— 0 6asoB.

[lepeyeHbp TeM KOHTPOJIBHBIX PabOT MO AMCHUMUIUIMHE OOYYAIOUIMXCS 3a04HON (HOpPMBI
oOyueHus1, mpeacTaBieHbl B Tabnuie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX padOT

Ne /i [TepeyeHp KOHTPOJIBHBIX PabOT
1 Wurerpuposanue u nuddepenimpoBanue GyHKIHiA
2 ay

10.4. MeToquveckre  MaTepUaNbl,  ONPEACISAIONIME  TPOUSAYPHl  OICHUBAHUS
WHAMKATOPOB, XapaKTEpU3YIOLUX dTanbl (OPMUPOBAHHUS KOMIIETCHLUN, COJIEPKATCi B
JOKAJIIBHBIX HOpMaTUBHBIX akTax [YAII, pernaMeHTHUPYOIMX MNOPSAOK W MOPOLEnypy
MPOBEJICHUS TEKYIIEr0 KOHTPOJISL YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTECTAllMi 00Yy4aroIIUXCs
I'VAIL

11. Meroauueckue yKkazaHus JUIisi 00y4aroMIUXCsl 10 OCBOCHUIO IUCIUIITUHBI

11.1. MeTtoauueckue yka3zaHus Il OOY4YalOIIMXCS IO OCBOGHMIO JIEKIIMOHHOI'O
MaTepuania.

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
riyOOKoe U sICHOE W3JIoKeHHe yueOHoro marepuana. HasHadeHune cOBpEeMEHHOM JeKUuU B
paMKax TUCUUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMAIUIO MO TEME, @ B OCBOECHUU
(byHaaMeHTalbHBIX NpoOJeM JUCHMIUIMHBI, METOJOB HAy4yHOro [O3HaHMS, HOBEHUIIMX
JOCTHKEHUI HayyHOW MbIcau. B yuyeOHOM mpoliecce JIEKIHs BBIIOIHSAET METO/I0JIOIMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIMs packpbIBaeT MOHATUHHBIN anmapar
KOHKpETHOH oOjacTu 3HaHUs, €€ MpoOJeMbl, JAaeT LEeNbHOE NPEJCTaBICHUE O TUCIUIUINHE,
MIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUTIIIMHAMH.

[InaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYaIOIIMMHUCS JEKIIMOHHOTO MaTepuaa;

— TIOJYyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aNMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OINPEAEIAETCS 1IENEBOM YCTAHOBKON K KaKJJOM KOHKPETHOU TEME;

— TIOJy4YyeHHE ONbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIO/IaBATENEM;

— pa3BuUTHE MNpPO(ECCHOHAIBHO-IEIOBBIX  KauecTB, JIIOOBU K  NpeaMeTy U
CaMOCTOSITEILHOTO TBOPYECKOI'O MBIIIJIEHMS.

— TIOSIBJIEHHE HEOOXOAMMOT0 HHTEpECa, HEOOXOUMOTO JJISI CAMOCTOSITEIHHOM PaOOTHI;

— TOJy4YyeHHEe 3HAaHUW O COBPEMEHHOM YpPOBHE pAa3BUTHS HAyKHM U TEXHUKU U O
MIPOTHO3€ UX Pa3BUTHSI HA ONMKaiIine rofbl;

— Hay4yuTbCsd METOJMYECKH oOpabaTbiBaTh MaTepuas (BBIACIATH TJIaBHBIE MBICITH H
MIOJIOKEHUS, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh HUX B  Pa3IM4YHBIX
bopMynupoBKax);

— TOJIyueHHE TOYHOT'O TOHUMAaHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSATHH.




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

CrpyKTypa npefocTaBieHys JEKIHOHHOIO MaTepraa:

— Omnpenenenns MaTeMaTUYECKUX TEPMUHOB.
—  @®OopMyIHpOBKa TEOPEMBL.

— Jloka3aTeabCTBO TEOPEMBI.

— Hnmoctpupyomue npuMepsl.

11.2. MeTtoauyveckue ykazaHUs UIsi OOYYAIOIMIMXCS MO TPOXOXKICHHIO MPAKTHYCCKUX
3aHATUN

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

[{enpro MPaKTUYECKOTO 3aHSITHS JUII 00YYaIOMIETOCs SIBISICTCS IPUBUTHE 00YJatOIIUMCS
YMEHUI U HAaBBIKOB MPAKTUYECKOU JEATEIbHOCTH 110 U3y4aeMOU TUCLUILINHE.

[Inanupyembie pe3yibTaThl IPH OCBOCHUH O0YUYAIOIIMMCS IPAKTUYECKUX 3aHITHIA:

— 3aKperuvieHue, yriayOJleHue, pacliMpeHHe M JAeTaju3alus 3HAHUW TpU PelIeHUU
KOHKPETHBIX 3371a4;

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

— OBIIQJICHHE HOBBIMH METOJaMH M METOAMKAMU H3YYCHHUS KOHKPETHOH y4yeOHOI
JTUCUUTITAHBI;

— BBIpa0bOTKAa CIOCOOHOCTH JIOTMYECKOTO OCMBICICHHSI TONYyYEHHBIX 3HAHUU IS
BBITIOJIHEHUS 3aJJaHUI;

— CBSI3aHHBIE C MOJyYE€HHEM HOBOW MH(OpPMAIMU MyTEM CaMOCTOSITEIHLHO BHIOPAHHBIX
obecrieueHre parmoHAIbHOTO COYETaHUs KOJUICKTUBHON U MHAUBUyIbHOU (opM 0OydeHMUS.

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 IIENbI0 MOyYeHHE HOBOM MH(POpPMAIIUU Ha OCHOBE
(dbopMa30BaHHBIX METOJIOB;

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

@opMBbI OpraHU3aALNH MPAKTUYECKUX 3aHATUN:

- B HHTEpAaKTUBHOW (¢dopme (pereHue CUTYallMOHHBIX —3a7a4, 3aHsATHS 10
MO/ICJIMPOBAHUIO PEATBHBIX YCIOBUM, TPYNIIOBBIE IUCKYCCHH);

- B HE WHTEpPaKTUBHOU (Gopme (BBIMOJHEHUE YIPAKHEHUH, PEIICHUE TUIIOBBIX 3ajad,
pelleHre CUTYaI[MOHHBIX 33/1a4 U JAPYTOe).

TpebGoBanus K MPOBEACHUIO NPAKTUYECKUX 3aHITUN

[IpakTnyeckre 3aHATHA HAYMHAIOTCA C 3alMCH B JKypHaJd IpernojaBaTelis
IPUCYTCTBYIOLINX CTYACHTOB. 3aTeM OOBSABISAETCA TEMA MPAKTUYECKUX 3aHATHH.

[IpenonaBaTtens 4yWTaeT yCIOBHE 3aJaud M MPEUIAraeT CTYAEHTAM CaMOCTOSTEIbHO
pEeLINTh 3a/ady, UCIOJb3ysl 3HAHUS, NOJYyYEHHBIE CTYJE€HTOM Ha JeKuuu. CTyAeHT, KOTOpHIH
MIEPBBIM DPEIINJT 3a/ady, BbI3bIBAETCA K JOCKE. B cilydae ecim CTyQeHT NpaBHUIBHO DPEIINII




3ajady, OH moiy4aer 5 6ayutoB. Ecim cTyfeHT pemraer 3aaady ¢ MOMOUIBIO MPENoAaBaTes, TO
nonydaer 4 Oamia. 3aTeM, B KOHIIE CEMECTpa, OICHKH CTYJICHTOB (BKIIIOYas OIICHKY
MOCEIIAeMOCTH) TepeBOJATCS B OOHychl (kadectBO) or O mo 5 OammoB. Dtu OOHYCHI
NO0ABIISIOTCS K 00IIIEH cyMMe 0aJUIOB B paMKaX MOJIYJIbHO-PEUTHHTOBOW CHCTEMBI.

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

11.3. Meroauueckue yKazaHus sl OOYYaIONIMXCS 10 MPOXO0XKICHUIO CAMOCTOSITEIHHOM
paboThI

B Xo/e BBITIOJHEHUSI CaMOCTOSITEIBHON PabOThI, 00YYaIOUIUIICS BBIOIHICT pabOTy IO
3aJJaHUI0 U TIPU METOJUYECKOM PYKOBOJCTBE IMPEIoAaBaTelis, HO 0e3 ero HermocpeJICTBEHHOIO
YUYaCTHS.

s oOydarommxcsi 1Mo 3a04HOM (opme OOydeHHs, caMOCTOsATeIbHas padoTa MOXKET
BKJII0YATh B €051 KOHTPOJIBHYIO padoTy.

B mporiecce BBIMOMHEHHSI CAMOCTOSTEILHONW pabOThI, y 00ydaromerocss GopMupyercs
enecoo0pa3Hoe MIaHUPOBaHUE pabouero BpEMEHH, KOTOPOE MO3BOJISET UM Pa3BUBATh YMEHUS
N HABBIKM B YCBOCHHMU MW CHCTCMATHU3ALIUU HpHOGpeTaCMI)IX 3HaHI/II\/JI, O6CCHC‘II/IBaCT BBEICOKHUH
YPOBEHb YCIIEBAEMOCTH B TIEPUOJ OOYUYEHHsI, IOMOTAaeT IIOJIyYUTh HABBIKH ITOBBIIICHHUS
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
00y4aroImuxcsi, OCyIIECTBISEMOIO B TEUEHUE CEMECTpa C IIeJIbI0 OLEHUBAHMS XOJa OCBOCHMS
JTUCIUIUIAHBI.

B Teuenue cemectpa B cucteme JIucTaHUUMOHHOro oOydenuss I'YAII B dopme
TECTUPOBAHUSI TPOBOJATCS [JBE IPOBEPOYHbIE pPadOTHI 1O PEIIeHHUI0 3aJa4 M OJIMH
TEOpPETUYECKUI ompoc (TMepeueHb BOIPOCOB Ul TECTOB pa3MelleH B «baHke BOMpOCOB» B
cuctemMe AucTaHUMOHHOrO oO0yueHuss ['YAII), Ha nDpakTHUECKUX 3aHATUSIX MPOBOJATCS
IPOBEPOUHBIE pabOTHI MO pazjiesiaM Kypca B MUCbMEHHOW (opMe, pacCUMTaHHbIE KaK Ha Iejoe
3aHATHE, TaK U HA €0 4acTb.

Pe3ynpTaThl TEKyIIEro KOHTPOJS YCIIEBaeMOCTH OyIyT YUUTBIBATHCS MPH MPOBEACHUU
IIPOMEXKYTOUHOM arrecTaluu (IpU UCHOJB30BaHNU OaJIbHO-PEUTHHIOBOI CUCTEMBI OLIEHUBAHUS,
KaX/bli BHJ KOHTPOJS OLEHMBAaeTCs B Oalax, W3 KOTOPbIX (OPMHUPYETCS MTOTOBBIN
pe3ynbTarT).

11.5. Meroauyeckue ykazaHus JJsi OOYYArOIIMXCS MO MPOXOKIECHUIO MPOMEKYTOUHON
aTTeCTalUU.

[IpomexxyTounast ~ aTTecTamusi  OOy4alOmUXCS  TMPEAYyCMaTpUBaeT  OICHUBAHHUE
MPOMEKYTOUHBIX U OKOHYATENbHBIX PE3yJIbTaTOB O0YYEeHUS IO AUCIUIUIMHE. DK3aMeH — (opma
OIICHKH 3HAHUH, TOJIYYCHHBIX O0YJarOIIMMCSI B TPOIECCe M3YUYEHHUs BCEH JUCIUIUIMHBI WU €€
YacTH, HAaBBIKOB CAMOCTOSITENFHOW pPAa0OTHI, CIIOCOOHOCTH TPUMEHSATh WX JUISl pelIeHUs
MPaKTUYECKHUX 3a7a4d. DK3aMeH, KaK MPaBUjI0, TPOBOJIUTCS B TIEPHO]] IK3AMEHAIITMOHHOW CECCUU
M 3aBEpIIAETCS aTTECTAMOHHOM OLEHKOW «OTIUYHO», «XOPOIIO», «YAOBIECTBOPUTEIHHO,
«HEYAOBIETBOPUTEIHHOY.



Jluct BHECEeHUsI U3MEHEHUH B pabouyro MporpaMmy JUCHUTUTUHBL

Jlara BHECEeHHS
H3MEHEHUI U
JIOTIOJTHCHUH.
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