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AHHOTaUs

Hucuunnuna «Marematuka. MaremaTHUecKuil aHalu3» BXOAUT B 00pa3oBaTeNbHYIO
IpoTrpaMMy BBICIIETO 00pa3oBaHUs — NpOrpaMMy OakaliaBpHara 10 HaIlpaBJICHUIO MOJATrOTOBKU/
crienpanbHocTH 27.03.02 «Y1paBneHue kadecTBOM» HampaBlieHHOCTH «l{udpoBoe kadecTBO U
NPOCKTHPOBAHUE MPOIYKIIMKUY. uciumuinHa peanusyercs kadenpoit «Nely.

JucuuniuHa HalleaeHa Ha (GOpMHUPOBAHKE Y BBITYCKHUKA CIEIYIOIINX KOMIIETEHIIUH:

YK-1 «Crocoben ocymiecTBIsTh MOUCK, KPUTUUECKUN aHAINU3 U CUHTE3 WH(pOpMAINH,
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 OTPAHUYEHUI

CopepxaHue  TUCLUUIUIMHBI ~ OXBaThIBAET  KpPyr  BONPOCOB,  CBS3aHHBIX  C
muddepeHaIbHBIM 1 UHTETPAIbHBIM HMCYHCICHUEM, TEOpHUEH NpPEeIeNioB W PSAAOB U HUX
IPUMEHEHHUEM.

[IperoaBanrie MUCHMIUIMHBI TPEAyCMaTPUBAET ClieAylomue (OpMBI OpraHU3alUuN
yueOHOro mpolecca: JeKyuu, NpaKkmudeckue 3aHAMUs, CAMOCMOosmenvbHas paboma
obyuarowe2ocs.

[IporpaMMo#l IHUCHUTUIMHBI TPEIYyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAS aTTeCTaIHs B popMe dK3aMeHa.

OO0miasi TpyA0EMKOCTh OCBOEHUS JUCLUUIUIMHBI COCTaBISET 8 3a4eTHBIX enuHull, 288
4acoB.

SA3bIK 00yUYeHUs 10 AUCIHUIUIMHE «PYCCKUN»



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
— (opmupoBaHUE y CTYACHTOB TOHUMAHUS POJIU MATEMAaTUKHA B COBPEMEHHOM
MUpE, HayKe M MPAKTHICCKOM JEATSIILHOCTH B H30paHHOM CIICIIUAIBHOCTH,
— (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
BhIcIIeT0o oOpasoBanus (naiee — OIT BO).
1.3. TlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0yUEHHS 110 AUCIUILINHE, COOTHECEHHBIX C

IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrate m3ydeHUs AUCHUILIMHBI OOYUYAIOUIUICS MOJDKEH O0JanaTh CIEAYIOUTUMU
KOMIETCHIMSIMU WK WX YacTaMU. KOMIeTeHInu U UHIUKATOPHI UX JIOCTHXKEHUS MPUBEICHBI B

tabnuue 1.
Tabnuna 1 — [lepeuenb KOMIETEHIMIA ¥ UHAUKATOPOB 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(popMaluu uH(pOpMaIIUU, TOTYYCHHON U3 Pa3HBIX
KOMIIETEHIINN PMALIHH, PMatuH, yi p
MPUMEHSATD WCTOYHHUKOB, JJIS PEIICHUS TTOCTaBICHHBIX
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 aNbTEPHATUBHBIC 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, PECYPCOB U
OrpaHUYECHUN

2. Mecro nucuumianHsl B cTpykType OI1

JucuunimHa He Oa3upyeTcss Ha 3HAHUSAX, paHee MPUOOPETEHHBIX CTYIAEHTAMH MpH
U3yYEHHH B BBICHICH MIKOJIE KAKHUX -TMOO0 TUCIMIUIMH.

3HaHUs, TOJMy4YeHHbIE NPU HU3YYEHUU MaTepuallia JaHHOM JUCUUIUIMHBI, MUMEIOT Kak
CaMOCTOSITENIbHOE 3HAUE€HUE, TAK U UCIIOJIb3YIOTCS IPU U3YUEHUH IPYTUX AUCLMILINH:
Marematuka. Teopusi BEpOSTHOCTEM M MaTEMATHYECKasi CTATUCTHUKA

3. O0BeM u TPYyIOEMKOCTh TUCIIUILTAHBI




JlanHbpie 00 oOmemM oO0beMe AUCHUIUIMHBI, TPYJOEMKOCTH OTAEIbHBIX BHUJOB Y4e€OHOM
pabOTHI IO TUCHHIUIMHE (M PacHpeeIeHIE ITOM TPYIOEMKOCTH 110 CEMECTPaM) PEACTABICHEI B

Tabuue 2.

Ta6ymma 2 — O06beM U TPYJ0EMKOCTh JUCITUTITNHBI

Bz yue6Hoii paGoThi Beero TpymoeMKoCTh 1o cemecTpam
Nol No2
1 2 3 4
Oowan mpyooemKocmup OUCUUNTIUHBL, 8/ 288 4/ 144 4/ 144
3E/ (4ac)
U3 Hux yacos npakmuyeckoii 0020moeKu
AyoumopHhuie 3aHamus, BCETo 4ac. 136 68 68
B TOM YHCIIE:
nexiuu (JI), (dac) 68 34 34
npakTuueckue/ceMunapckue 3ausatus (113), 68 34 34
(dac)
nabopaTtopHbie paboTsl (JIP), (uac)
KypcoBoi nmpoekt (padota) (KII, KP), (qac)
9K3aMeH, (Jac) 108 54 54
Camocmoamenvnan paboma, Bcero (4ac) 44 22 22
Buo npomesxxcymounoit ammecmayuu’ 3ader, JK3.
OK3.,
mubd. 3auger, sk3amen (3auer, dudd. 3au, OK3.
D3, ) OK3.

*k
HpHMC‘IaHI/Ie: KaHAUJATCKHUU 3K3aMCH

4. CopepxaHue JUCIUTIIUHBI
4.1. PacnpeneneHue TPyJ0EMKOCTH JUCIUILTHHBI MO pa3JesiaM U BUAAM 3aHITHIA.
Paznensl, TeMBI TUCIUTIINHBI U KX TPYIOEMKOCTH MPUBEICHBI B TaOIHUIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCIUILIUHBL, UX TPYAOEMKOCTh

Pasnenbl, TeMbI JUCIIUITITMHBI Jlexwm | 113 (C3)| - JIP KII CPC
’ (dac) (dac) (uac) (gac) | (4ac)
Cewmectp 1
Paznen 1. Teopus npenenos 6 8 8
Pasnen 2. luddepeniinaibHOe HCYUCICHUE 12 12 7
Pazgen 3. MHTerpanbHoOe UCUUCTICHUE 16 12 7
Htoro B cemecTpe 34 34 22
Cemectp 2
Pazgen 4. OyHKINU HECKONBKUX MEPEMEHHBIX 10 8 8
Paznen 5. luddepeHuunanpabie ypaBHEHUS 8 12 7
Paznen 6. Pspt 16 14 7
Hroro B cemectpe: 34 34 22
Htoro 68 68 0 0 44
[IpakTyueckass MNOATOTOBKA 3aKJIIOYA€TCd B  HEMNOCPEACTBEHHOM  BBIIIOJHEHHH
OoOydJalomUMUCS  OMNpENeNIeHHBIX  TPYIAOBBIX  (DYHKIHUH, CBSA3AHHBIX  C Oymyteit

po(heCcCHOHATBHOMN NeITeTbHOCTBIO.

4.2. CopnepsxaHue pa3/ieioB U TeM JICKIMOHHBIX 3aHATHH.
Coneprxkanue pas3iesIoB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B TaOIHIE 4.



Tabmuna 4 — CopeprkaHue pa3esoB U TEM JIGKIIMOHHOTO IIHUKJIA

Howmep paznena

Hazsanwne u COACPIKAHUE Pa3aCIIOB U TEM JICKIHMOHHBIX 3aHATHH

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

Tewma 1.2. Ilpenen dyHKIMH P HEOTPAHUUECHHOM POCTE apryMEHTAa.
Teopemsl o npeaenax. (2 yaca)

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

Tewma 2.1. Onpenenenue npousBoanoi. Ee reomerpuueckuit u
MEXaHWYECKUI cMbIC. Tabmuia mporu3BOIHBIX, YacTh 1. (2 gaca)

Tewma 2.2. IlpaBuna nuddepeniupobanus. [IponsBoaHas CloXHOMU
(dbyHKIMH, TPOU3BOIHAS 00paTHOHN GyHKIMU. Tadnia MpoOM3BOIHBIX,
yacTh 2 (2 yaca).

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

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

Tema 2.5. luddepenumnan ¢pynkunun nepsoro nopsiaka. Auddepernmanst
BBICIIUX MOPSAIKOB. (2 yaca)

Tewma 2.6. MccnenoBanue GyHKIUN C TOMOIIBIO MPOU3BOAHBIX (2 yaca)

Tema 3.1. IlepBooOpa3znas. Heonpenenennsiit unterpan. Coiictsa
HeoIpeeeHHOro nHTerpania (2 yaca)

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

Tewma 3.3. HTerpupoBanue mno yactsaMm. MIHTerprupoBaHue parioHaIbHbIX
BBIpaKeHHI. (2 "aca)

Tema 3.4. IHTerpupoBaHue TPUrOHOMETPUUECKHUX BBIpAXKEHUM (2 yaca)

Tema 3.5. Onpenenensslii unTerpan. OnpeneneHue u cBOKUCTBa. (2 Jaca)

Tewma 3.6. HTerpan c mepeMeHHBIM BepXHUM MpenenoM. Dopmyra
Hrrotona- Jleit6nuna (2 gaca)

Tewma 3.7. HecoOcTBeHHBIE HHTETpAIIHI (2 Yaca)

Tewma 3.8. IlpunoxkeHus onpeneaeHHOro HHTerpania (2 yaca)

Tema 4.1 @yHKIMS HECKOTIBKUX MepeMeHHBIX. OCHOBHBIC TTOHSITHS.
HenpepsiBHOCTS. (2 "aca)

Tema 4.2. luddepennupoBanre GyHKIIUN HECKOIbKUX MIEPEMEHHBIX.
(Yactubie mpousBoanbie. Juddepenuan. [IponzBoaHas cioxHOK
¢dbyakumun. YacTHbIe TPOU3BOIHBIE BRICITUX TOpsakoB. Dopmymna Teitnopa)
(4 gaca)

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

Tema 5.1. luddepentmanbupie ypaBHEHHsI IEPBOTO Mopsiaka. OCHOBHBIC
noHsTus. {uddepennnanbable ypaBHEHHUS C pa3IeNsIOIIUMUCS
nepemeHHbIME. OHOpOAHBIE MU depeHIaTbHbIE YpaBHEHUS TIEPBOTO
nopsiika. (4 Jaca)

Tema 5.2.

. JIuneiinpie nuddepeHanbHble ypaBHEHUS [IEPBOTO MOPSIKA.
VYpaBuenue bepuymnu. AuddepeHnmanbapie ypaBHEHHS BHICITUX
TTOPSIIKOB, JIOMTYCKAIOIINE MMOHMKEHUE TIopsiKa. (2 yaca)

Tewma 5.3. JIuneitasie ogHOpOAHBIE AU dEepeHITnaTbHbIC YPAaBHEHUS C




MOCTOSIHHBIMU K03 puuinenTamu. JInHeiHble HEOHOPOAHbIE
muddepeHranbHbIe YpaBHEHHsI BHICIIUX MOPSAKOB. (2 yaca)

Tema 6.1. Hucnossie psasl. OCHOBHBIE onpeneneHus. Psbl ¢

MOJIOKUTEIBbHBIMH WieHaMu. [Tpu3naku Jlanam6epa u Komm (2 vaca)

npusHak Komm. (2 gaca)

Tewma 6.2. HeoOxoaumplii ipusHak. [Ipu3naku cpaBHeHHs. MIHTETpanbHBIMA

Tema 6.3. 3HakonepeMeHHbIE Psbl. AOCONIOTHAS U YCIIOBHASI CXOAMMOCTH

6 CaoiicTBa abcomoTHO cxoasmuxcs psaoB. [Ipusnak JleiiOuura (2 gaca).

Tema 6.4. ®ynkmonanbHbie psabl. O0macTh cxoauMocT. PaBHOMepHas
cxonuMocTh. Crenennsie psiibl. MaTepBan cxoaumoctu (2 yaca)

Tema 6.5. CBolicTBa CXOASIIMXCS CTEIIEHHBIX PsAJIOB (2 yaca)

Tewma 6.6. Psawr Telinmopa u Makiiopena (2 4aca)

Tema 6.7. Pag @ypbe nepuoanueckoit GyHKIuu (2 yaca)

Tema 6.8. Psg @ypre yeTHOH 1 HeueTHOH QyHKIMH (2 yaca)

4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS

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

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

W3 aux
No
Tpynoem | mpaktuye
Ne Tembl mpakTHUECKUX DopMBI TPAKTHUECKUX N paznena
. . -KOCTb, CKOH
/1 3aHATHH 3aHATHH JIACIIAII-
(uac) MOJATOTOB
JIMHBI
KM, (4ac)
Cemectp 1
IIpenenst
paIMOHAITLHBIX
1 BBIPOKEHUI Ha Pemenue 3amau 4 1
0ECKOHEUYHOCTH U B
TOUYKE.
DKBUBAJICHTHEIE
2 OECKOHEUHO MaJIbIE. Pemenne 3amau 4 1
Yuciio e.
IIpousBoaHbIE.
3 | [IpaBmia Pemenwne 3amau 4 2
Qg epeHIMpOBaHUs
ITpon3BogHAas CIHOKHOMU
4 p Perienue 3amau 8 2
byHKIIMHN
Tabmuunoe
5 Pemenne 3amau 2 3
WHTETPUPOBAHUE
BHecenne mmojt 3HaK
6 a Pemenne 3amau 2 3
g depeHimana
3ameHa IepeMEHHOM.
7 | NaTerpupoBanue o Pemenue 3anau 4 3
4acTsIM
HNnaTerpupoBanue
8 pHp Pemenune 3amau 4 3

panrOHAJIbHBIX




| dysxuwit

2 cemecTp

YacTHbie ITPONU3BOJIHBIC

Pemrenue 3amgau

10

YacTHble IPOU3BOIHBIE
BBICIINX MOPSIAKOB

Pemenue 3amau

11

OkcrpeMyM (QyHKITHH
HECKOJIBKHX
EePEMEHHBIX

Pemrenue 3amgau

12

Pemenue

G depeHIaTEHBIX
ypaBHEHHUI MIEPBOTO
nopsiaka. Oomue u
YaCTHBIE PEICHHUS.
Asronomusie 1Y, 1Y ¢
pa3JieNIeHHbIMH U C
Ppa3aeNAIOIMUMHUCS
MEePEMEHHBIMH

Pemrenue 3agau

13

Pemenne oqHOPOIHBIX
Y nepsoro nopsiaka u
Y xoTOpbIE MOKHO
MIPUBECTHU K
OJIHOPOJTHBIM

Pemenue 3agau

14

JIuneitnbie
nuddepeHIraIbHbIC
YpaBHEHUS TIEPBOTO
nopsiaka. YpaBHEHUs
bepnym

Pemenue 3agau

15

Huddepenunansabie
YPaBHEHUS B MTOJTHBIX
muddepeHmanax.
WNHTerpupyromuii
MHO>KUTENb.

Pemenue 3agau

16

Huddepennmanbabie
YpaBHEHUS BBICIINX
MOPSIIKOB,
JIOTMyCKarolue
MTOHWKEHUE TIOPSJIKA

Pemenue 3amau

17

JIuneinbie
HEOJTHOPO/THBIE
muddepeHIanbHbIe
YpaBHECHHUS C
MOCTOSTHHBIMH
KodpurmenTamu

Pemenue 3amau

18

Psinpl ¢
MOJIOKUTETHHBIMH
yreHamu. [IpuzHaku
Hanamb6epa u Ko

Pemenue 3amau

19

Pane1 c
MOJIOKHUTEITHHBIMH
qIIeHAMU |
3HaKOTICPEMCHHBIC
psabl. HeoOxoaumblit

Pemenue 3amau




MPU3HAK U MPU3HAKI
CpPaBHCHHS.
20 | CreneHHBIC psJIbI Pemenue 3amau 4 6
Psaner Teinopa u
21 | Maknopena. Pssr Pemenue 3amau 2 6
Dypse.
Bcero: 68
4.4, JlabopaTopHBbIEC 3aHATHS
Tewmbl 1ab0opaTOPHBIX 3aHATUH U UX TPYIOEMKOCTh IPUBEACHBI B TA0IHIIE 6.
Ta6ymmia 6 — JlabopaTopHbIe 3aHIATHS U MX TPYJ0EMKOCTh
N3 Hux Ne
Ne HaumenoBanue nabopatopHbix padboT TpyaOEMKOCT®, | MPAKTHHECKOH | pasjeiia
/11 (gac) MMOJATOTOBKH, | JUCITHII
(dac) JINHBI

V4eOHBIM IUIAaHOM HE npeaycCMOTpCHO

Bcero

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

4.6. CamocrodTenbHas paboTa 00yJaroUxcs
Buapl camocTosiTenbHON paboThI U €€ TPYI0EMKOCTh MPUBEICHBI B Ta0IHIIE /.

Tabnuna 7 — Bunbel caMmocTosTenbHON pabOThI U €€ TPYAO0EMKOCTh

Bua camocrositensHOM paboTh BICIZEO’ Cemectp 1, uac Cemectp 2, yac
1 2 3 4
M3y4eHne TeOpeTHUECKOro MaTepuana 16 5 8
nucuurnael (TO)
Kypcosoe npoektupoanue (KII, KP)
PacuetHo-rpadguueckue 3ananus (PI'3)
Brimonnenue pedeparta (P)
ITonroroBka K TeKyIeMy KOHTPOJIIO 12 6 6
ycneBaemoctu (TKVY)
Jomamrnee 3ananue (/J13)
KonTponbubie pabotsl 3a0uHnK0B (KP3)
IToaroroBka K MpoMeXyTOYHOU 16 8 8
attectrauuu (ITA)
Bcero: 44 22 22

5. Ilepedyenn yueOHO-METOIUYECKOTO 00ECTICUCHUS
JUIS CAMOCTOSITENTbHON PaboThl 00y4aroIUXCs MO JUCHUTUTHHE (MOJTYJIIO)
Y4eOHO-MeToInYecKre MaTepHallbl JUIsl CAMOCTOSITETLHON PabOThl OOYYaIOUIMXCSl yKa3aHbl B

ma. 7-11.




6. IlepeueHb MeyaTHBIX U AIEKTPOHHBIX YUEOHBIX U3TaHUMN
[lepedyeHb neUaTHBIX U SJEKTPOHHBIX Y4eOHBIX M3/IaHUH MpHUBEeH B TadmuIe 8.
Tabnuna 8— [lepedeHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3JaHHIM

Mudp/ bubnuorpadudeckas ccpuika KonunyectBo
URL anpec 9K3EMILISPOB B
o6ubianoreke
(xpome
AJIEKTPOHHBIX
9K3EMILISPOB)
517 [TuckynoB H. C. luddepennuanpaoe u 159
1134 UHTETpalIbHOE cuncaeHus: yueonuk: B2 1., T. 1./
H. C. ITuckynos. - CII6.: Mudpwuin, - 1996. - 416 c.
017 [Muckynos H.C. luddhepenunansnoe 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 Hucuucienus: B 2 1.: yuebHOe mocobue
JUist cTyieHToB BTy30B M.: UnTerpan-Ilpecc, 2004 -
- 2004. - 415 c.
517 bepman, I'. H. CoopHuk 3aga4 mo Kypcy 165
b50 MaTeMaTHUYeCKOro aHanusa: yueoHoe nocoodue / I'. H.
bepman. - 22-¢ uz ., nepepad. - CII16.: [Tpodeccus,
2005. - 432 c.
517 Bricmas matemaruka. Psaaer: yue6Hoe nmocodue / 1O. 167
I'96 A. TI'ycman, C. I1. [TombiTkus, A. O. CMmupHOB; C.-
[Terep6. roc. yH-T a3poOKOCM. MPUOOPOCTPOCHHUS. -
CIIo. : U3g-Bo I'YAII 2015. - 77 c.
https://e.lanbook. | ®uxrenronsi .M. OCHOBBI MaTEMaTUYECKOTO OBbC Jlanb
com/book/65055 | ananu3za. B 2-x 1. Tom 1-b1ii - Cankt-IletepOypr:
Jlanp, 2015.- 448c.
https://e.lanbook. | ®uxrenronsir .M. OCHOBBI MaTEMaTHYECKOTO OBbC Jlanb
com/book/411 | ananusa. B 2-x TT. ToMm 2-ii - Cankr-IletepOypr:
Jlanp, 2008. - 464c.
https://e.lanbook. | CoopHuK 3ama4d MO MaTeMaTHYECKOMY aHau3y. Tom 3bC Jlanb
com/book/2226 | 1. IIpenen. HenpepsiBHOCTB. [nddepeHunpyeMocTsb
/ JI.J. KynpsiBues [u ap.]. - MockBa : ®u3marinur,
2010. — 496 c.
COopHUK 327124 IO MaTeMaTHYECKOMY aHanu3y. Tom 3bC Jlanb
https://e.lanbook. | 2. UuTerpansl. Psapr: yueb. mocodue / JI.JI.
com/book/2227 | Kynapssues [u ap.]. - Mocksa : ®usmariur, 2009. -
504 c.
http://e.lanbook.c | Banouua K.B. Maremarnueckuii ananus. / K.B. 9BC Jlans
om/book/74580 | Bamaun, B.H. banuteikos, A.B. Pykocyes. - M.
@®JIMHTA, 2015. — 361 c.
http://e.lanbook.c | Bepmant A.®. Kpatkuii Kypc MareMaTu4eckoro 3BC Jlanb
om/book/2660 | ananmuza. / A.®. bepmanrt, U.I'. Apamanosuu. - CII0.:
Jlanp, 2010. - 736 c.
http://e.lanbook.c | Becos O.B. Jlekiuu no MaTreMaTH4ecKOMY aHAIH3Y. - 3BC Jlanb
om/book/72002 | M.: ®usmariur, 2015. - 480 c.
http://e.lanbook.c | 3no6una C.B. MaremMarnyeckuii aHains B 3ama4ax U 9BC Jlans



https://e.lanbook.com/book/65055
https://e.lanbook.com/book/65055
https://e.lanbook.com/book/411
https://e.lanbook.com/book/411
https://e.lanbook.com/book/2226
https://e.lanbook.com/book/2226
https://e.lanbook.com/book/2227
https://e.lanbook.com/book/2227
http://e.lanbook.com/book/74580
http://e.lanbook.com/book/74580
http://e.lanbook.com/book/2660
http://e.lanbook.com/book/2660
http://e.lanbook.com/book/72002
http://e.lanbook.com/book/72002
http://e.lanbook.com/book/2377

om/book/2377 | ynpaxuenusx. / C.B. 3106una, JI.H. [Tocurensckas.
- M. : ®usmarnut, 2009. - 360 c.

https://e.lanbook. | Bypkosa E. B. MaremaTtrueckuii ananus. / E. B. OBC Jlanp
com/book/147557 | bypkosa, O. A. lllymepuna. - Kpacnosipck: Cu6l'y
nM. akagemuka M. @. PemeTnéna, 2018. - 128 c.
YIAK 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. [Ipumenenue 50
QG epeHIaIbHBIX YPaBHEHUN IS pEIIeHUS
MPUKIIAHBIX 33/1a4: yue0.-MeTo1. mocodoue/ M.B.
Makaposa, C.I1. I[Tombitkun. —CI16.: 'Y AII, 2021.-
45c.

https://e.lanbook. | Aradonos, C.A. TuddepeniranbHbie ypaBHEHUS / OBbC 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. | YKab6xo, A. I1. Tuddepenimnansabie ypaBHEHUS U OBC Jlanb
com/book/211928 | ycroitunBocTh: yuebnuk / A. I1. J)Kabko, E. 1.
Kotuna, O. H. UmxoBa. — Cankr-IlerepOypr: Jlanb,
2022. — 320 c.

7. IlepeueHb 3IEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
MH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHOU ceTtn « HTepHeT»
Ilepeuens AIIEKTPOHHBIX 00pa3oBaTeIbHbIX pecypcoB UH(pOPMaIMOHHO-
TEJIEeKOMMYHUKAaMOHHON ceTu «/HTepHeT», HEOOXOAMMBIX MJii OCBOCHMS JUCLMILIUHBI
npuBeseH B Tabmuie 9.

Tabmma 9 — IlepedyeHb SIEKTPOHHBIX OOpA30BATEIBHBIX PECYPCOB HH(POPMALIMOHHO-
TEJIEKOMMYHUKAaMOHHOM ceTH «HTepHeT»

URL anpec HaumenoBanue
http://www.math-net.ru OO1IepOCCUICKIIT MATEMAaTHIYECKUI MOPTa
http://mathhelpplanet.com/ Maremaruueckuii popym Math Help Planet
http://e.lanbook.com/view 9BC «Jlanby

8. Ilepedenr MHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeyeHp mporpaMMHOro 0O0€CHEUeHUs,, HCHOJIb3YEMOro IMpH OCYIIECTBICHUU
00pa30BaTeNLHOrO MpoIecca MO AUCLUIINHE.
[lepeueHp UCONIB3yeMOr0 IPOrpaMMHOTro obecrieueHus npejacTasieH B Tadbmuie 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHIS
Ne 1'[/1'[ HanmenoBanue
1. Microsoft Windows
2. Microsoft Office
3. MathType
4, Wolfram Mathematica

8.2. IlepeucHb HH()OPMAITMOHHO-CIIPABOYHBIX CUCTEM,HCITOJIb3yEeMBIX pu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOIIecca MO AUCIUILTUHE

[lepeuenb UCHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IPEJICTABICH B
Tabmmie 11.


http://e.lanbook.com/book/2377
http://www.math-net.ru/
http://e.lanbook.com/view

Tabmuna 11— Ilepeyens HHPOPMALMOHHO-CITPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

9BC «Jlaup»

9. MarepuaiabHO-TeXHUYECKas 0a3a
CoctaB  MaTepHAIIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Il  OCYILECTBIICHUS
00pa30BaTeNBFHOrO MpoIiecca Mo AUCHUIINHE, ITPEACTaBIcH B Tabuuiel 2.

Tabmuna 12 — CoctaB MaTepuaIbHO-TEXHHYECKON 0a3bl

No HanmenoBanue coctaBHOM yacTu Howmep ayautopuu
n/n MaTepHaATbHO-TEXHUUECKOU Oa3bl (pu HEOOXOMMOCTH)

1 JlexuMOHHAs Ay AUTOPUS

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

10. OueHo4HBIE CpeICTBA IS TPOBEICHUS TPOMEKYTOUHOM aTTECTAIIMH
10.1. CoctaB OLEHOYHBIX CPEACTBAJS TPOBEACHHSI IPOMEKYTOUHOM aTTecTaluu
00yJaromuxcs 1Mo JUCIUTUINHE TPUBEICH B Tadbmuie 13.
Tabmuna 13 — CoctaB OIEHOYHBIX CPEACTB ISl IPOBECHHSI TPOMEKYTOUYHOM aTTeCTAIH

Buza npomexyTo4HON arTecTanuu [lepedyeHp OLICHOYHBIX CPEACTB

DK3aMeH Cnucok BONpoOCOB K 3K3aMEHY;
TecThl.

10.2. B kadyecTBe KpUTEpUEB OICHKH YpOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHcs MpUMEHseTcsl 5-0ajuipHas IIKajla OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETeHIINH, KOTopas mpuBeaeHa B Tabnuiue 14. B TeueHne cemecTpa MOXET UCIOJIb30BATHCS
100-0annpHast ~ mKajma ~ MOJXYJBHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHUBEpCUTETa,  IpaBHIa
HCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabmuna 14 —Kpurtepun onieHKH ypoBHS c()OPMHUPOBAHHOCTH KOMITETEHIIUHN

Or11eHKa KOMITETEHITUH

Xapakreprucrrka choOpMUPOBAHHBIX KOMIIETEHIIAI
5-0ayuIbHas mIKana P P (bopup

— oOyyaronuiicss TIayOOKO M BCECTOPOHHE YCBOMWJI IPOrPaMMHBIM
MaTepHa;

— YBEpPEHHO, JIOTHYHO, MTOCIIE0BATEIHHO U TPAMOTHO €T0 U3JIaraer;

— ONMUpasiCh Ha 3HAHWS OCHOBHOW W JOMOJHUTEIHHOW IJIMTEPATYPHI,
TECHO TPHUBS3BIBACT YCBOCHHBIC HAYYHBIC ITOJIOKECHHSI C MPAKTHICCKON
JIESITSIIbHOCTHIO HAIPABJICHMS;

— yMeno 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAEMBIE UM UJIEH;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— cBOOOJTHO BIIQJICET CHCTEMOM CIIeMaTN3NPOBAHHBIX TTOHSITHH.

«OTIIMYHO»
(GaYTCHO»

— oOydJaronuics TBEp0 YCBOMII MMPOTPAMMHBIN MaTepua, TpaMOTHO U
M0 CYHIECTBY WM3JaraeT €ero, ONUpasCh Ha 3HAHUS OCHOBHOM
JTUTEPaATyPHI;

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

— yBS[3I)IBaeT YCBOGHHI)Ie 3HAHUA C HpaKTquCKOﬁ ACATCIIBHOCTBIO
HATPaBIICHUS;

— apryMEHTUPYET HayYHbIE TIOJIOKEHUS;

— JIeJIaeT BBIBOALI U 00OOIICHHS;

— BJIAJIEET CUCTEMOM CIEIMATU3UPOBAHHBIX MOHSATHM.

«XOPOLLIO»
<«BAYTEHO»




Og?é:ii ?{geuii?n XapaxrepucTuka chpopMUpOBAHHBIX KOMIIETEHIUI
— 00y4Jaromuiicss yCBOMII TOJIBKO OCHOBHOHM MPOrpaMMHBIM MaTepHal,
[0 CYHIECTBY M3J1araeT €ro, OMMpasch Ha 3HAHUS TOJIBKO OCHOBHOM
JUTEPaTypPhI;
— JIOTMyCKaeT HECYIIECTBEHHBIC OMMOKN M HETOYHOCTH;
«y/IOBJICTBOPUTEITHHOY .
GAUTeHOY — UCTIBITHIBACT 3aTPYJHEHHUS B MPAKTUYECKOM TPUMEHEHUU 3HAHHMA
HAIpPAaBIICHUS;
— cJ1ab0 apryMeHTHPYET HayuHbIE MTOJI0KECHHUS,
— 3aTpyAHsieTcs B (OpMyITUPOBaHUN BBIBOJIOB M 000OIICHUI;
— YAaCTHUYHO BJIAJICET CUCTEMOM CIEILIMATU3UPOBAHHBIX TOHSATUM.
— oOyJaromuiicss He YCBOWJI 3HAYUTEILHOM YacTH MPOrPaMMHOTO
MaTepuana;
— IONyCKaeT  CYIIECTBEHHbIE  OIIMOKM W  HETOYHOCTU  MpH
«HEYOBJICTBOPUTEITHHOY .
e 3ATICHON paccMOTpEeHHH MPOOJIeM B KOHKPETHOM HANPaBIICHUY; 5
— UCTIBITHIBACT TPYAHOCTH B IIPAKTHYECKOM MPUMEHEHUY 3HAHUIA;
— HE MOXET apryMEHTHPOBATh HAYYHBIE MOJOKCHHUS;
— He (hOPMYTUPYET BEIBOJOB M 0000IIEHHUH.
10.3. TunoBble KOHTPOJILHBIE 3a/IaHUS WM UHBIE MAaTEPHUAIBL.
Bormpocs! (3agaun) nis sK3aMeHa IpeIcTaBlIeHbl B Tadimie 15.
Ta6muma 15 — Borpocs! (3agaun) 115 2K3aMeHa
No Kon
[lepeuens BompocoB (3a7au) A1 SK3aMeHa
/1 WHJUKAaTOpa
Cemectp Nel
1. | Ilpenen ¢pynkuuu. BeraucneHue nmpeaenos. YK-1.¥.2

1. Beruucnuts npepen lim h—

OTtBer: 3

2. Beunennts npezen lim ———

Otser: 8/5

3. Beramcnouts npegen lim —i", —

Otser: 3/2

4. Beraucnuts npegen lim ———

Ortger: - 5/7

5. Beraucnouts npegen lim "',:

OTBeT: 0eCKOHEYHOCTh

6. Beumciurs npezgen lim ———

Ortser: -3/6 = -1/2

7. Beumcants npenen lim ——

OTBer: 0€CKOHEYHOCTH

8. Beuncmnts npezen lim ———

Oteer: 7/6

—bx—2

+2x—8

¥—+poo X

Ko &%

x—+ oo DX

Ko =%

T "

¥—+pg OX"T T/KTZ

w——2 X

x—+on  2x- +Ex—132

X




. xF—ExT+Ox—4
9. Bprumcauts npenen lim ——

W= 00 Y Tx+12

OTBeT: 0€CKOHEYHOCTH

10. Beruncauts npegen lim ————

Ix-—-2

Otser: 8/5
Kakwue u3 npeacTaBiIeHHBIX HUXKE MIPEIEIIOB MOTYT OBITh BBIYMCIICHBI VK-1.B.2
METOJIOM JIeJIeHUsI Ha OOJIBIIYIO CTETIEHb TEPEMEHHbBIX ?
.  Ax“—5x
lim
a) x—0 X“+2x
. 2x” —dx—6
b) lim ———
x—3 2K —/XTa
. 3x’-4x—4
lim —
C) =0 2x-—3x—-2
. - Z\': +x+6
d) lim———
=3 <X —oX—a
'3—“t2—1—7
lim ———
e) x—oo  IX“—Tx+2
Otser: a), C), €)
Kakas ¢pyHkuus Ha3pIBaeTCs HEMPEPHIBHOM B TOUKE Xo? YK-2.3.1
OtBet: ®ynkuus f(X) Ha3pIBaeTCs HeMPepPHIBHON B TOYKE X0, €CJIH
OHA ompe/ie/ieHa B HEKOTOPO OKPECTHOCTH 3TOH TOYKM X0 M
lim f(x) = f(x,)
XAy
YeMy paBHa CyMMa KOHEYHOI'O YncIia 0ECKOHEUHO MaJIbIX (DYHKIIUI? YK-2.3.1
OtBer: CyMMa KOHEYHOI'0 YHCJIA 0€CKOHEYHO MaJIbIX (PyHKUMIi —
3T0 PyHKIHMA OECKOHEYHO MaJIast
Teno nBuxeTcs Mo 3akoHy S(t) =5t +1. Uemy pasHa ckopocTs V(t) B YK-1.3.1
MOMeHT BpeMeHH t =17 3anumuTe HOMep BEpHOTO OTBETA.
1) 6
2) 4
3) 10
4) 15
Otger: 4)
1) BsruuciuTe Npou3BOAHY0 QyHKIMK ¥ = ¥~ + 4% VK-1.B.2

Otser: 2x + 4% In4

2) Bepno mu yrBepxkaeHue: «I[Ipou3BoHas CyMMBI IBYX
muddepeHnpyeMbIX GyHKINNA paBHA CyMMe MPOU3BOIHBIX ATHX
¢bynkuuity. OTBEeT apryMeHTHpYHTe.

Otser:
IIpaBuniaa nud¢epeHnnpoBanust MOTYT ObITh 3alIMCAHBI:

1. (C-u(x))'=C-u'(x)
2. (U()Ev(X))'=u'(X):V'(X)




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

[ o

®opmyaa Ne4 kak pa3 m o3HauaeT, uytTo «IIponsBoaHasi cyMMblI IByX
aupepeHurpyeMbix GyHKUMA paBHAa cCyMMe NPOU3BOAHBIX 3THX
byHKumii.

1) BbIumCIHTE HPOU3BOAHYIO (BYHKIUM V = 1 - - 4% YK-1.B.2
Oreer:v = x - 4% (2 + xin4)
2) Bepno yu yrBepxkacHue: «IIponu3BogHas IpoOU3BEICHHUS IBYX

muddepeHUpyemMbIx QYHKINH paBHA TPOU3BEACHUIO TPOU3BOTHBIX

3TuX QyHKIUH». OTBET apryMeHTUpYHITe.

OTBeT: yTBep:KIeHne HeBEPHO.
IIpaBuaa qudgepeHnnpoBanust MOryT ObITh 3alIMCAHBI:

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

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

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

ulxl, ; ulxlvlx)—ulx)vix

4. (.‘ﬂ:..l. :I = ;,2 I:.'L'
®opmyJa Ne3 —310 dopmyJia 1Jis1 BBIYMCIEHUS TPOU3BOTHOM
npousBeleHus AByX 1u(pdepeHunpyeMbIX pyHKI M, OHA He
COOTBETCTBYET NNPHBEICHHOMY B YTBEpP:KIeHHHU TEKCTY.

Haiinute popmyiny ¢ ommnOkoil. ApryMeHTHUpYHTE CBOM OTBET. YK-2.3.1

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

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

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

alal, ¢ uTxedwlxd—ulx)vix

4. ('.":.1' :I = ;,2 I:.';'
OTtBet: ommodka B (popmyJie Ne3. Ilo npaBuay nuddepeHuupoBanus
npousBeaeHus AByX AupdepeHuupyemMbix GyHKIUIA MPOU3BOIHAA
NPOU3BeleHUs BbIYUCsieTcs: 1o opmyate:

(U()-v(x))" =’ (x)-v(x)+u(x)-v'(x)

[TpaBuna nuddepenumporanus. [IponsBoaHas cl0KHONW (QYHKINH. YK-2.V.1
3ananue 1. VK-2.V.3

1) HaiimuTe npou3BoAHYI0 (PyHKIHH
v =5cos(7+8x) + V7x—8

OTtBer:
3

7 3
—40sin(7 + 8x) + I(TX_ 8) %

2) HazoBute kakoe-mu6o mudpoBoe CPeaCcTBO, TPUMEHUMOE IS
penieHus qaHHou 3agaun. OO60CHYHTE BaIll BHIOOP.




Oteer: K undpoBbiM cpeacTBaM, KOTOPbIEe MOI'YT ObITH IPUMEHEHDbI
JUISl pelleHus JaHHoi 3agaun oTHocuTess Wolfram Mathematica-
nporpaMMHoe odecrneuyeHue, BKJalo4vallnee 00J1b110i HAOop
MaTeMaTu4ecKuxX GyHKIU B TOM YHCJIECHCTEMY KOMIbIOTEPHOM
ajare0Opbl, OpUEHTUPOBAHHYIO HA MOATO0TOBKY HHTEPAKTUBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOKIEHUEM.

3ananue 2.
1) HaiimuTe nmpou3BoaHY0 (PyHKIHH

y = 5cos(5+ 2x) #In(5x— 2)

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

bx—-2

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

OtBer: K undpoBbsIiM cpeacTBam, KOTOpbie MOT'YT ObITH IPUMEHEHbI
JUIsl peleHus JaHHoi 3agaum oTHocuTest Wolfram Mathematica-
nporpaMMHoe odecrieueHue, BKJI0Yawmiee 00J1b110ii Hadop
MaTeMaTH4YecKuX QYHKIHMA B TOM YHCJIeCHCTEMY KOMIbIOTEPHOI
ajiredpbl, OpMEHTHPOBAHHYIO HA MOJATOTOBKY HHTEPAKTHBHBIX
AOKYMEHTOB € BbIYMCJIEHUSIMHU U BU3YAJbHBIM CONPOBOKIEHHEM.

3agaHue 3.
1) Haiimute npou3BoHY0 GYHKIHH
_ —6tg(7 + 4x)
" In (7Tx—4)
OrBer:

-24

-
cos” (T+4x

7

«In(7x— 4) + 6tg(7 + 4x) = —

(In(7x— 4))2
2) HazoBure kakoe-1160 1iuppoBoe CpeacTBO, IPUMEHUMOE /IS
pereHust JaHHoOM 3agaun. OOOCHYTE Balll BHIOOP.

OtBet: K undpoBbiM cpeacTBam, KOTOpbie MOTYT ObITh PUMEHEHbI
JUIS pelleHus JaHHoi 3aaaum oTHocuTest Wolfram Mathematica-
nporpaMMHoe odecrneyeHue, BKJIKYaIiee 60/1b110ii HAOop
MaTeMaTH4eCKUX PYHKIMA B TOM YHCJIECHCTEMY KOMIBIOTEPHOM
ajiredpbl, OPUEHTUPOBAHHYIO HA NMOJATOTOBKY HHTEPAKTUBHBIX
AOKYMEHTOB C BIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

3ananue 4.

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

1

2,/2 —6sin(7 + 4x)
2) HazoBute kakoe-nu6o nudpoBoe cpeacTBO, MPUMEHUMOE IS
pereHust faHHOM 3aaaun. OGOCHYHTE Balll BHIOOP.

(—24)cos(7 + 4x)

OtBet: K undpoBbim cpencream, KOTOpbie MOTYT ObITh IPUMEHEHbI



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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JUIs pellieHust JaHHoM 3aga4um oTHocuTest Wolfram Mathematica-
nporpamMMHoe odecrieueHue, BKJIOYawmiee 00J1b110ii Hadop
MaTeMaTH4YecKUX GYHKIMHA B TOM YHCJIECHCTEMY KOMIIbIOTEPHOM
ajaredpbl, OpUEHTHUPOBAHHYIO HA MOATO0TOBKY HHTEPAKTHUBHBIX
JOKYMEHTOB C BBIYHCJIEHUAMH U BU3YaJIbHBIM CONPOBOKIEHHEM.

3amanue 5.
1) HaiimuTe nmpou3BoaHyO (PyHKIHH

v = 5cos(3 +4x) + log,(3x— 4)

OTtBeT:

3

(3x—4)In4
2) HazoBure xakoe-mu00 udpoBoe CpeacTBO, IPUMEHUMOE IS
peluieHus qaHHou 3agaun. O60CcHyHTE BaIll BHIOOD.

—20sin(3 +4x) +

OtBet: K ungpoBsiM cpeacrBam, KOTOpbie MOTYT ObITH IPUMEHEHbI
JUISl pelieHus JaHHoii 3amaun oTHocuTcsa Wolfram Mathematica-
nporpaMMHoe odecrneuyeHnue, BKJao4valliee 00J1b10i HAOOP
MaTeMaTu4YecKuX GyHKIUI B TOM YHC/Ie CHCTEMY KOMNbIOTEPHOI
ajiredpbl, OpMEHTHPOBAHHYIO HA MOJATOTOBKY HHTEPAKTHBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOKIEHUEM.

10.

ITpoBepbTe SIBISETCS JIU BHIPAKEHHE
1 .
- —# (—24)cos(7 + 4x)

2,/2—6Ein(T+4

HPOU3BOAHOM QyHKIMHU ¥ = /2 — 6sin(7 + 4x) ? OTBET 00OCHYIHTE.
OTBer: BpIpa:keHHe SIBJISIETCA NMPOU3BOAHOM 1J1s1 QYHKIMH, YTOOBI
3T0 000CHOBATH MOKHO B3ITh IIPOU3BOHYIO OT

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

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

VK-2.3.1

11.

3anumuTe ypaBHEHHE KacaTelbHOl K rpaduxy QyHKmuN y=x° - 2
B €r0 TOUKe ¢ abciuccoi Xo= 1
OrtBet: y=3Xx-4

VK-2.3.1

12.

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

OrtBet: Xo=1

3amada MOXeT ObITh perieHa 1ByMs criocodamu. O6ocHyiTe 06a
croco0a pereHus.

Ortser: IlepBblii c10C00 OCHOBAH Ha ONpeeIeHUN KacaTeJlbHOMN K
rpaguky GyHKIUN — ITO 001asi TOUKA rpaduka pyHKunm u

NPSAMOM, SIBJSIIOIIEHCSH KAacaTeJbHOM, T.e. HY’KHO PelIUTh CUCTEMY
L (v=x%-2
aBHEHHUI |-
P y=3x—4
IIpu BTOpOM cnioco0e pemieHnsi, He0O0X0AUMO CPABHUTH 001Iee

ypaBHeHHe KacateabHoil v = ¥(x,) + ¥ () (x— %) u y=3x-4

YK-13.1

13.

ITycts B TOuke (Xo, Yo) mepecekarores ase kpusbie Y=F(X) u y=g(x). O6e

YK-1.3.2



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

byukuuu Y=f(X) 1 y=¢(X) umeror npousBoHbIe 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 MEKIAY KAcaTeIbHBIMH K MPSAMbIM,

g lxg ) —F (xp

NPOBEIEHHBIMHU B TOUKe (X0, Yo)u  tg(e) = 147 (x) 5/ (x
R | B ]

14.

[TycTh mostOKeHUE TOUKH NP € ABUKEHUU 3a1aéTcs GyHkmuen S=S(t),
rze t — Bpems. UeMy paBHa CKOpPOCTh TOYKU? BBIMUIIATE HOMEP BEPHOTO
YTBEPKACHHUS.

a) CKopocTh TOYKH paBHA NMPON3BOAHOI pyHKIIM S(t)

a) CKOpOCTb TOYKH paBHA BTOPO# Mpou3BoaHoM GyHKimu S(t)

b) Ckopocts Touku paBHa auddepenimany Gynkuuu S(t)

OrtBeT: a)

VK-2.3.1

15.

[Tycte ¢ynkuus y = f(x) 3agana Ha uatepsaie (, b). Hazoure ycinoBue
yobiBanus ¢pyHkun y = f(x) Ha uHTEpBase (a, b).

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

YK-1.3.2

16.

[Mycte ¢pynkuus y = f(x) 3agana Ha uaTepBaie (a, b). Hazoure ycnoBue
BBIMYKJIOCTH BBepX (pyHKIMHU y = f(x) Ha uHTepBaie (a, b).

OtBet: Ecau BTOpasi npousBoaHas pyHkuuu y = f(x) orpunareibHa
JJI BCeX X M3 HHTepBaJia (a, b), To pyHKIMs BHINYKJIa BBEPX HA
ITOM HHTepPBaJe.

YK-1.3.2

17.

[Mycte ¢pynkuus y = f(x) 3agana Ha uaTepBase (a, b). Hazoure ycnoBue
BOTHYTOCTH (BBIMYKJIOCTH BHU3) QyHKIMHU ¥ = f(X) Ha nuHTepBaje (a, b).
OrBer: Eciin Bropasi npousBoaHasi pynkuuu y = f(X)
MOJIOKUTEIBbHA /ISl BCeX X U3 HHTepBaa (a, b), To pyHkuus
BOTHYTA (BBIMYKJIa BHU3) HA 3TOM HHTEpPBaJIe.

YK-1.3.2

18.

[Tycts muddepenuupyemast pynkuus y = f(X) 3ajana Ha nHTEpBaJe

(a, b).

HW3BecTHO, 4TO B TOUKE Xo HA HHTepBate (a, b) mponsBonnas GyHkuu y
= f(x) paBHa Hymo0. Kakux 1aHHBIX HE XBaTaeT, 4YTOOBI yTBEPKIAATh, UTO
B 3TOU TOUKe (PYHKIUS UMEET MaKCUMYyM?

Oteet: B TOYKax 3KkcTpeMyMa Ha HHTepBaJe (a, b) mpousBogHan
¢Gyuxkuum y = f(x) paBHa HyJ110 (He00X0AUMOE yCJI0BHE). ITA TOUKA
MO:KeT ObITh TOUKOH MAaKCHMYMa, MUHMMYMa HJIM Nlepernda
rpapuka ¢pyukuuu. /st Toro, YTo0ObI B TOUKE ObLJI MAKCUMYM,
NPON3BOAHASA (PYHKIMH J0KHA MEHATh 3HAK C IUII0CA HA MUHYC.

VK-2.B.2

19.

Kakas npsiMasi TMHUS Ha3bIBA€TCS aCUMIITOTOM rpaduka GyHKIUN
y=f(x)?

Ortser: IIpamMas TUHAS M Ha3bIBAETCS ACHMITOTOH rpadguka
dyukuuu y=f(X), ecin paccrosinue d or Touku M, jexkameil Ha 3TOM

VK-1.3.2




rpadguke, 10 NPSIMO M CTPEMUTCS K HYJIIO IIPH HEOTPAHUYEHHOM
yIaJIeHUH ITOM TOYKH N0 rpapuKy OT HA4Yaj1a KOOPAUHAT B
0€CKOHEYHOCTb.

20.

BepHo 11, 4TO BRIpOKEHHE
5 2 2
—xT——x"+-x
4 37 5
SBnsercst pemenueM | (5x* — 2x° +vx?)dx ? OtBer 0OOCHYIITE.
[TpuBeaute aBa criocoba penieHus.
OTBeT: BhIpaxKeHue
5

5 2 3,2 2
X —Ix Tt 5 siBJIsleTCS pelieHueM

.

J (5x% —2x" + {?jﬂ'x

1n

+5

J1J1st 0TBETA HA 3TOT BOMPOC MOKHO B35ITh HHTErPa
[ — 5 2 2 5
J (5x° —2x" +Jx¥)dx=—x*——x"+-xT+C
- - 3 5

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

5B o4 2

T.€. —x' ——Xx
4 3

Bropoii BapuanTt PeleHns: B3ATE NPOH3BOHYIO OT

5 2 2 = o
Ix“ — Exg + -7 + 5, IPOM3BOJHAs PABHA NOJMHTETPAILHOI

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

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

YK-2.3.1

21.

1. Borluncaute HeonpeaenEéHHbIN HHTETpa:

R

J (5x% —2x* 4+ x¥)dx

OTtBeT:
5 2
4 3

] b

x4+ C

LIRS

2. BBIYHCIUTH HEOPEIeIEHHBIA HHTETPAT:
i N 3 1 P
(Vx*+3x° —5;—=)dx
Vax®

OTBeT:
3 2 3 L
—xi + Ex“ — 20+ C

5

3. BbIuMcauTh HeomnpeneNEHHBINA HHTETrpall:

—_—
i i

J [x—: "V dx

3\9.
OTtBeT:

38 6717

—xi+ —x6+C

8 7

4. BpaucnuTh HEONpeaeaEHHbBIN HHTETPaT:

PO R ¥ -
X —vx° ;
J —)dx

.I'S

VK-1.V.2
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OTBeT:
5

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

J cos(4x — 7)dx
Orser:

1
—sin(4x—7)+C
4

22.

MeTo1bI HHTETPUPOBAHKS: METOJT BHECCHHUS 1O/ 3HAK AuQdepeHnaia
U MCTO/ 3aMCHBI nepeMeHHofzi I/IHTGI”pI/IpOBaHI/ISI.
1. BriOGepure METOJ MHTETPUPOBAHMS U BBIYUCIUTE UHTErPal.
YKaxkuTe Kakoid METO MHTETPUPOBAHKS IIPUMCHSIIH:
OTtBeT:

J" 2xdx
Vxi+ 3
22 +3+¢C

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

2. BriOepute MeTO MUHTETPUPOBAHUS U BBIUMCIINTE UHTETpall.
VYKaxxute Kakoi METOJ HHTETPUPOBAHUSI IPUMEHSIIN:

[ dxdx
J x*4+1
OTtBer:
Zarctg(x*)+ C
Mo:keT ObITH MPUMEHEH KAK METO BHECEHHsI MO/ 3HAK

Au(pepeHnnana TaKk U MeTOJ 3aMeHbI IIepeMeHH oI
HHTErPUPOBaHUS.

3. Bribepure MeTO MHTETPUPOBAHUS U BHIUMUCINTE UHTETpaJl.
VYKaxxute Kakoi METOJ HHTETPUPOBAHNSI IPUMEHSIIN :

J xsin(x® + 3)dx
Otser:

1 5
—Ecﬂs[x +3)+cC

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

4. BpiOepuTe METO/I MHTETPUPOBAHUS U BBIYUCIUTE UHTETPaJl.
VYkaxxute Kakoi METOJ HHTETPUPOBAHUS IPUMEHSIIN:

J dx
Vxcos? (Vx)
OTBert:

YK-2.B.2
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2tg(\x)+C
Mo:xeT OBITH NMPUMEHEH METO 3aMECHbI HepeMeHHOﬁ
HHTErPUPOBaAHMS.

5. Bribepure MeTO MHTETPUPOBAHUS U BBIYMCINUTE UHTETPAIL.
YKaKuTe Kakol METOJ HHTEIPUPOBAHUS IPUMEHSIIN:

J" dax
4x— x
OTtBerT:

—2ln|4 — x| + ¢

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

23.

3aganue 1.

1) BbIYKCIUTH, IPUMEHUB METO MHTEIPUPOBAHUS IO YACTSIM:

J X ¥ cosxdx

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

OtBet:
K uudpoBbiM cpeacTtBaM, KOTOpble MOTYT ObITH NMPUMEHEHBI ISt
pemienust aaHHoW 3amaum  otHocutcss Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJWOYailee O00JbIIOH Hadop
MaTteMaTu4yeckuX (yHKUMHA B TOM 4YHCJIE CHCTEMY KOMIbIOTEPHOM
ajareOpbl, OPUMEHTHPOBAHHYI0 HAa MOATOTOBKY WMHTEPAKTUBHBIX
AOKYMEHTOB C BIYMCJIEHUSAMH U BU3YAJIbHBIM COMPOBOKIEHUEM.

3amanue 2.
1) Bbluncnuth, NpUMEHUB METOJT MHTETPUPOBAHHUS 110 YACTSIM:
[(x +1)e*dx

Orser: (x +1)e* — e+ C
2) HasoBure Kakoe-1100 1H(PPOBOE CPEACTBO, MPUMEHUMOE IS
peuieHus qaHHou 3agaun. O60CcHYyiiTe Balll BHIOOP.

OtBet:
K uudpoBbiM cpeacTtBamM, KOTOPble MOTYT ObITh NMPUMEHEHBI 1JIs
pelieHust JaHHOl 3amayu  ortHocuTca Wolfram Mathematica-
nporpaMMHoe olecrnedyeHue, BKJO4Yawilee 00JbIIOH Ha0oOp
MareMaTu4ecKuX (QyHKIUIA B TOM 4MCJie CHCTEMY KOMIILIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYI) HA TMOArOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.
3ananue 3.

1) BeruuciuTh, MPUMEHUB METO]] HHTETPUPOBAHHUS 11O YaCTIM:
J xlnxdx
OtBer: 0,5x% (Inx—0,5) + C

2) HasoBure Kakoe-m1u00 mH(POBOE CPEACTBO, MPUMEHUMOE IS
penienus qanHou 3agadn. OO60CHYIiTe Balll BBIOOP.

YK-2.V.1
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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

OTtBet:

K umudpoBbiM cpeacTtBaM, KOTOPble MOI'YT ObITh NMPUMEHEHbI JIsl
pelieHusi aHHOM 3agauyd  oTtHocuTca Wolfram Mathematica-
nporpaMMHoe olecrnedyeHue, BKJO4Yawilee O00JbIIOH Hadop
MaTeMaTU4ecKUX (YHKIMH B TOM YHCJECHCTEMY KOMIbIOTEPHOI
ajaredOpbl, OPUMEHTHPOBAHHYI0 HAa MOATOTOBKY MHTEPAKTUBHBIX
JOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.
3ananue 4.

1) BelunciuTh, MPUMEHHUB METOJ HUHTEIPUPOBAHUS 110 YACTSM:
.'l.': * sinydx

OtBer:—x”cosx + 2xsinx + 2cosx+ C
2) HasoBure Kakoe-n1u00 mH(GPOBOE CPEACTBO, MPUMEHUMOE IS
pereHust gaHHou 3aaaun. OOOCHYWUTE Balll BHIOOP.

OTtBeT:
K nudpoBbIM cpeacTBaM, KOTOPbIE€ MOTYT ObITh IPUMEHEHbI ISt
peleHus JaHHOI 3aga4u oTHocuTest Wolfram Mathematica-
nporpaMMHoe odecriedeHue, BKJI0UYawmiee 00J1b110ii Hadop
MaTeMaTH4YecKuX QYHKIHUA B TOM YHCJIe CHCTEMY KOMIbIOTEPHOI
ajiredpbl, OpMEHTHPOBAHHYIO HA MOJATOTOBKY HHTEPAKTHBHBIX
AOKYMEHTOB € BbIYMCJIEHUSIMHU U BU3YAJbHBIM CONPOBOKIEHHEM.

24,

3aganue 1.

1) BeruncnuTe OnpeneeHHbII HHTETpat:

-

J dx

0

OtBet: 2
2) HazoBute kakoe-mu00 mudpoBoOe CPEACTBO, MPUMEHUMOE IS
peuieHus qaHHou 3agaun. O60CHYIiTe Balll BHIOOP.

OtBet:
K uudpoBbiM cpeacTtBamM, KOTOPble MOTYT ObITh NMPUMEHEHBI IS
pemienust aaHHOW 3amaum  otHocutrcss Wolfram Mathematica-
nporpaMMHoe olecnedyeHue, BKJWO4Yawilee O00JbIIOH HadoOp
MareMaTu4ecKuX (QyHKIUIA B TOM 4HCJe CHCTEMY KOMIIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYI) HA TMOArOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOKIEHUEM.

3amanue 2.

1) BeruuciuTe onpeaeacHHbIN HHTETPa:

1

J 2dx

a0

OTtBer: 2

YK-2.¥.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
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

2) HazoBute kakoe-1m00 HUppPOBOE CPEACTBO, MPUMEHUMOE IS
pereHust gaHHOM 3aaa4un. OOOCHYHUTE Balll BHIOOP.

OTtBeT:
K mudpoBbiM cpeacrBamM, KOTOpble MOI'YT ObITh INPHUMEHEHBI AJIs
pelieHusi daHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJIO4Yawilee O00JbIIOH Hadop
MaTeMaTU4ecKUX (PYHKUHMH B TOM 4YHCJe CHCTEMY KOMIbIOTEPHOIi
ajareOpbl, OPUMEHTHPOBAHHYI0 HAa MOJAT0OTOBKY MHTEPAKTHBHBIX
JAOKYMEHTOB C BbIYMCJIEHUSIMH U BU3YAJIbHBIM CONPOBOXKIEHUEM.

3amanue 3.

1) BblunciInTE ONPEICICHHBIN HHTETPA:

3

J xdx

-

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

OtBet:
K uudpoBbiM cpeacTtBamM, KOTOPble MOTYT ObITh NPHMMEHEHBI JJIs
pemienust aaHHOW 3amaum  otHocutcss Wolfram Mathematica-
NnporpaMMHoe o0ecrnedyeHue, BKJWOYawilee O00JbIIOH HadOp
MaTteMaTu4yeckuX (yHKUMHA B TOM 4HCJE CHCTEMY KOMIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYK) HA TMOATOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB C BHIYMCJIEHUAMH U BU3YAJIbHBIM COMPOBOKIEHUEM.

3ananue 4.

1) BbluuCIUTE ONPEICICHHBIA HHTETPA:

0

J x 3 ﬂ.l.-'l.'

-1

Oter: 0-1/4=-1/4
2) HazoBute kakoe-mu60 mudpoBoe CPeCTBO, MPUMEHUMOE IS
pereHust gaHHoM 3aaaun. OOOCHYWUTE Balll BHIOOP.

OTser:
K uudpoBbiM cpeacTtBaM, KOTOPble MOIYT ObITh NPHUMEHEHbI ISl
pelieHusi AaHHOM 3agayd  oTtHocuTca Wolfram Mathematica-
NnporpaMMHoe o0ecnedyeHue, BKJWYawiee O00JbIIOH Hadop
MaTeMaTHYeCKUX (PYHKIOHH B TOM YHCJE CHCTEMY KOMIbIOTEPHOI
ajareOpbl, OPUMEHTHPOBAHHYI0 HAa MOAT0OTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB C BbIYMCJICHUSAMH U BU3YAJIbHBIM CONPOBOKICHHEM.
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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

3amanue 5.

1) BeruuciuTe onpeaeacHHbIN HHTETPa:

1

[ean

-1

Oteer: e-e!
2) HazoBute kakoe-1n00 nuppoBoe CPeACTBO, MPUMEHUMOE IS
peuieHus qanHou 3agadn. OO0CHYITE Balll BEIOOP.

OrtBer:
K mudpoBbiM cpeacTtBaM, KOTOpble MOTYT ObITh NMPUMEHEHBI ISt
pelieHusi AaHHOM 3agayd  oTHocuTcsa Wolfram Mathematica-
nporpaMMHoe oOecrnedyeHHe, BKJIO4Yawilee O00JbIIOH Hadop
MaTeMaTH4YeckuX (YHKUHHA B TOM 4YHCJIe CHCTEMY KOMIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYI0 HA TOATOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB € BbIYMCJIEHUSIMHU U BU3YAJbHBIM CONPOBOKIEHHEM.

25.

1. TlpounTerpupyiite TPUrOHOMETPUUECKYIO () YHKITUIO

( Ccosx dx

OtsBer: 0,5

2. TlpouHTETpUpyHTE TPUTOHOMETPHUUECKYIO (DYHKITHIO

( COSX X

u

Otger: 0
3. TlpouHTETrpHpylTE TPUTOHOMETPHUUECKYIO (DYHKITHIO

|r cos 2x dx

OrtBer:0,25
4. IlpouHTerpupyiTe TPUTOHOMETPUUECKYIO (DYHKIIHIO

|r siny dx

e

OtBer: 2

5. TlpouHTerpupyiTe TPUrOHOMETPUUECKYIO (DYHKITUIO

YK-2.¥.3
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( sinx dx

OTtBer: 1

Cemectp Ne2
26. | Kakas yHkuus z = f(x; V) Ha3bIBAETCSA HENPEPHIBHOM B TOYKE VK-1.3.2
My (x0;¥)?
OtBer: ®ynkuusa = = f(x; V) Ha3bIBaeTCs HeMPEPbIBHON B TOYKE
My(x4; Vs ), €cI OHA OTIpeesIeHa B ITOI TOYKe M HEKOTOPOi ee
OKPEeCTHOCTH, MMeeT npenesa lim f(M) M ITOT mpeaes paBeH
M- J"’!:
3HAYeHUI0 PYHKIUM Z B TOUKe M
27. | Kakas u3 Gopmyn cooTBercTByeT muddepennnany Gpynkmun y=e2%? YK-2.3.1
a) dy=2e?*dx
b) dy=e*dx
c) dy=2e*dx
OrtBeT: a)
28. | YacTHbIe IPOU3BOIHBIC YK-1.¥.2

o dz A=
1. Haiigure yacTHBIE IPOU3BOHEIE b GyHKIIHH

_ sin(3+8x —7y)

2 — _x'3_1,-'?
cos(3+8x—Tyv)+8( 2—.1"1_1.' ! :I—s'iri'.'E—Bx—?}'ZEx‘I}' !

|'2—x3_1,.-'_']‘

=

OTtBeT:

—cos(3+8x—Ty)+*7(2—x*y")+sin(3+ 8x— 7y)7x°y*
(2 —x%y7)?

o =z =
2. HaiiguTe yacTHBIE IPOU3BOIHBIE e GyHKIHH

o

sin(3 + 2x — 5y)
z =

2 —.I'L'_'l.-'?
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 —aty")?

o dz A=
3. Haiinure yacTHEIC IPOM3BOAHBIC _— M —— (QYHKIMK

sin(1l+4x — 3y)

34 _x.i_.,._.?
cos(i+dx—3y)ed( S—x‘:}' ! ]‘5‘!‘?!':’.1.—41‘—3}':le}' !

Z:

OTtBeT:

e DY

|'3—x:_1,.-' |




—cos(1+4x—3y)*3(3+x"y") —sin(1+ 4x— 3y)7x"»*
|:3 1 xzt},?jz

o =z  g=
4. Haiinute yacTHBIE MPOU3BOIHBIE .1 = byHKIHHA

_ sin(7 +4x —7y)
B B

= =
3 —xy
cos(7T+4x—Ty) 54|'3—.1"1}'5:I—s'iri'.'?—al-x—?}'ZEx‘I}'b

I.S—J.']}'E]‘
—cos(7+4x—7y) *7(3—x*y®) + sin(7 + 4x— Ty)6x’y°

(3 — x?y®)?

OTtBeT:

o = d=
5. Haiiqure 4aCTHbIC NPOU3BOHEIC —— U - byHKINN

_ sin(5 + 8x — 5y)
B £

e .
3 —x%y
ros(5+8x—53)+8(3—x 3" )+ sin(5+8x—-55 1427 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.

Brinucars ycioBue npu KOTOPOM BbIpasKeHHE
P(x,y,2)dx + Q(x,y,z)dy+R(x,y,z)dz
npejcTaBisieT coboi quddepeHnnan HeKoTopoi GyHKIMU U(X,Y,Z).
Orteer: [laHHOe BhIpaxeHue MpeacTaBJsieT co0oii nudpdepenunan pynkuun
u(x,y,z), ecam: P(x,y,z) — 310 yacTHasi npou3BoaHast pyHkuuu u(X,y,z) mo
X;
Q(X,y,z) - 310 yacTHasi mpou3BoaHasi pyHKIUH U(X,Y,Z) mo y:
R(X,y,Z) 3T0 yacTHasi npou3BoaHasi pyHKIMHU U(X,Y,Z) 1o Z.

VYK-1.B.2

30.

Kakast Touka Ha3pIBAETCS TOYKON MakcuMyMa GyHKIuK = = f(x; v]9

Otser: Touka (x; V;) Ha3pIBaeTcs TOYKOH MaKCHMyMa GyHKIHH
z= f(x;¥) , ec/iu cymecTBYeT TaKkasi 0 - OKPECTHOCTh TOUKH
(x5:Vy ) M 2JI91 BCeX TOUYEK (X; V), OTJIMYHBIX OT (X 5; V), U3 &-
OKPECTHOCTH TOYKH (X y; Vy ) BHINOJIHSIETCH HEPABEHCTBO:

flxy) < f(x0i %)

VK-2.3.1

31.

1. Haiitu npou3BoIHYIO QYHKIIMH

flx,y) = (8+5x% +2v* — 7x®y*)* B Touke K(1,1) mo
HarpasJIeHnIo K Touke M(2,6)

|
3]
]
i
=]

OTtBeT:

V2

=3}

2. Haiiti mpon3BOAHYIO QYHKIIUU

-

fle,v) = (7—x%+ 2y — x7v¥)7 g rouke K(1,1) mo
HaIpPaBJICHHUIO K Touke M (4,3)

—280
OtBer: —

Vi3

YK-2.V.1




3. Haiitu npou3BoHYIO QYHKIUU

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

272
OTBeT: —
V17

4. Haiitu npou3BOIHYIO (HYHKIIHIO

T |

fle,y) = (11— 2x3 + 2y — xBy
HamnpasJeHuIo K Touke M (5,6)
-1520

OTtBeT: Ny

B Touke K(1,1) mo

)

5. Haiitu nmpou3BoAHYIO QYHKINU

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

380
OT1BeT: —
V5

32.

Chopmynupyiite He0OX0IMMOE YCIIOBUE IKCTPEMyMa
nudpepennupyeMoil pyHKIUM ABYX mepeMeHHbIX Z = f(x;v).
Otser: Eciin B Touke N(xy;V,) nuddepenuupyemas GpyHKuus

z = f(x; v) HMeeT 3KCTPeMyM, TO €e YaCTHbIE IPOU3BOIHBIE B ITOJ
Touke paBHbl Hyito [, (xy;vy) = 0, f' (x;v,) = 0. 10 yeaoBue
Ha3bIBAETCA He00XOAUMBIM YCJI0BHEM IKCTPeMyMa.

YK-1.3.2

33.

Kaxoe ypaBHeHue Ha3biBaeTcs quddepeHInalbHbIM YpaBHEHUEM
IIEpPBOro nopsiaka?
OtBer: /(u¢pdepeHunalIbHBIM  ypPaBHEHHEM IE€PBOr0 INOPSAKA
Ha3bIBaeTCs 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.

VK-2.3.1

34.

B kakom ciydae ¢pyukius y=¢(x,C) (uwmu ®(x, y, C) = 0), sBiseTcs
o01muM perienueM audhepeHaIbHOr0 ypaBHEHUs IepBoro nopsiaka?
OtBer: O0mMM pemieHueM (00IIIUM UHTETPAJIOM)
auddepeHINATBHOIO ypaBHEHUs MIEPBOI0 MOPSAIKA HA3BIBAETCS
¢yukuust y=¢(X,C) (wmm ®(x, y, C) = 0), koTopas

a) ABJISIETCS pelllecHueM YPaBHEHHUs NpH j0oM gonyctumom C;

0) s11000€¢ pelieHue MOKeT ObITh MOJY4YeHO M3 Heé P HEKOTOPOM

3HAa4YeHUM NOoCTOsTHHOM C.

VK-2.3.1

35.

ABnsiercs 1 GyHKIUSA x°+ v —2x=C o6mum peleHneM

g hepeHIaTb,HOTO YPaBHEHHUS x+vy' =12

Otser: IndpepeHuupyst ykazaHHYI0 HeSIBHO 32JaHHYI0 (PyHKIHIO
x* + y* — 2x = C, nomyuaem paBencro:2x + 2yy' — 2 = 0, To ecTh
x+yy' =1

Na, pynknus x> + y> — 2x = C aBasiercs 001UM peLieHHeM
auddepeHnAILHOTO YPABHEHUS.

VK-2.V.1




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
AJI pelICcHUuA }IaHHOﬁ 3agavdv, 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 MPUMEHEHbI
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

YK-2.¥.3




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
OnHuMm U3 Hu@poBbHIX CPEACTB, KOTOPbIe MOT'YT ObITH IPUMEHEHbI
JUJISI pellleHUs TaHHOM 32124, 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 Komm npu Hauanbbix 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
YK-2.V.1
YK-2.¥.3




38.

2) Ln=1gs

Beinummre HoMep 1o KOTOPBIM PacIioyIOKEH Psijl, 411 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 pAAOB € 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 YJIeH 1, He CTPEMHTCS K HYJII0, TO Psii PACXOAUTCH.

YK-2.V.1

42.

OOmwmit uneH psiga 1, 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 Ha3bIBaeTCs

n—+oa

HEeO0X0AUMBIM MPU3HAKOM CXOMMOCTH Psi/ia, HO OHO He ABJISIETCS
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 MeTo
HUCCIICIOBAHMS U3 CIKCKA:

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.¥.2
Lom¥sta VK-2.V.1
OTBeT: cxoauTco
o [4mn
2. HccnenoBaTh CXOMMMOCTB psijia 2, =
OTBeT: cxoauTcs
e (1m—3)27
3. HUccnenoBath CXOAUMOCTD psijia 25—, '_—"—'t,
o [am—% v
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—:'_,
" [1nmr+4)5"
OTBeT: cxX0auTCA
e (1n-5)2" -
45. 1) MccnenoBaTh CXOAMMOCTb Pl 3o ——— 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. [Ipusnak cpapHenus u npusnaxk Komm ne
MO3BOJIAAT OTBETHUTH HA BONIPOC 3aJaHHS.
- (4n—-5)" -
46. 1) HccnenoBarb CXOIUMOCTb Psiia 2oy ———— YK-2.3.1
" [(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. HeoOxonumplii NPU3HAK, NPU3HAKH 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 cpeacTrBaM, KOTOpble MOIYT ObITh NPUMEHEHBI AJIs
pelieHusi AaHHOM 3agauyd oTHocuTca Wolfram Mathematica-
NnporpaMMHoe o0ecnevyeHue, BKJWYaKWiee 00JbI0H  Hadop




MaTeMaTU4ecKMX (PYHKUIHMH B TOM 4YHCJEe CHCTEMY KOMIbIOTEPHOI
ajaredOpbl, OPUMEHTHPOBAHHYI0 HAa MOATOTOBKY MHTEPAKTUBHBIX
JOKYMEHTOB C BBIYHCJIEHUSIMH U BU3YaJIbHBIM CONPOBOKIEHHEM.

48. | ITycTh JaH 3HAKOYEPELYIOIMIACS Pl 2in=y it,,. Bcau psan, YK-2.3.1
COCTaBJICHHBIN M3 a0COIIOTHBIX BEIUYHH |un|, CXOI[I/ITCSI, TO YTO MO>XKHO
CKasaThb 0 3HaKouepeayrouiemcs psae? Beibepure BepHbIi OTBET.
a) Psan cxomures
b) Psin pacxomurcs
C) Psn cxoautcst abCOTOTHO
OTtBeT: C)
49. | Ecnu aOCOMIOTHBIE BETMYMHBI WICHOB 3HAKOYEPEAYIOIIEroCs psiaa YK-2.3.1
2-, U, YOBIBAIOT U OOIIMIA YIeH psAa CTPEMUTCS K HYJIIO, TO UTO
MO>KHO CKa3aTh O CXOJIUMOCTH psiia? Bbibepute BEpHBI OTBET.
a) Psaa cxoamrest
b) Psx pacxomurcs
C) Psa cxomurcst aOCOTOTHO
OrtBeT: a)
50. | 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 paanyc cXOQuMOCTH psizia

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 Clx—a)"=Cyp+Ci(x—a)+ C(x—a)* ++C(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
yYTBEp)KIaTh 00 aOCOIIOTHOM CXOAUMOCTH 3TOTO Psi/ia B KAXKIOU U3
TOYEK X, TAKHUX, uTo|x| =< |x,|?
Ortser: Ecan crenennoii pag 2. -, a,x " cXoquTcs B TOUKe X0, TO, OH
a0COJIIOTHO CXOAUTCHA B KAKIA0M TOUKeE X, IJIsl KOTOPOM x| =< |xg).
IJTO yTBep:KIeHHue HA3bIBAETCs TeopeMoii AbeJis.
52. YK-1.¥.2
1. Pasmoxuth MHOTOWIeH f(x) = —x? —10x" —30x — 31 B psx
Teitiopa B OKpECTHOCTH TOUKU ¥ = —2
OTser:
flx)=—-3-2(x+2)—4(x+2)>— (x+ 2)*
2. Paznoxuts MuOrowneH f(x) = —x* —2x* + 5x — 1 Bpag
Teinopa B OKpECTHOCTH TOUKH ¥ = 1
OtBet:
flx) =1—-2(x—1)—5(x—1)*— (x— 1)*
3. Pasnoxuth MEHOrOwIeH flx) = —2x*+ 14x* —25x +12 3
psan Teitnopa B OKPECTHOCTH TOUKH ¥ = 2
OtBet:
flx)=24+7(x—2)+2(x—2)*—2(x—2)3
4. Paznoxuts MHOrowteH f(x) = —2x*—2x*+7x +13 Bpan
Telinopa B OKpeCTHOCTH TOUKH ¥ = —1
OTser:
flx)=6+5(x+1)+4(x+1)*—2(x+1)3
5. Pasnoxuts MHOTOWIeH f(x) = —2x° —7x° —x +9 Bpsn
Teiimopa B OKpeCTHOCTH TOUKH X = —2
OTtBet:
flx) =—1+3(x+2)+5(x+2)*—2(x+2)°

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

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 7151 KypcOBOTO MPOEKTUPOBAHMS/BHIIOTHEHUS! KYPCOBOM pabOoThI

Ne i/t

KypCcoBOil paboThI

[IpumMepHbIi IepeyeHb TeM Ui KypCOBOTO POESKTUPOBAHUS/BITIOIHEHHS

Y4eOHBIM IIIAHOM HE TPEAYCMOTPEHO

BOHpOCBI AJid IIPOBCACHUA HpOMe)ICYTO‘{HOfI arrectaliun B BHUAC TCCTUPOBAHHUA

MpEaACTaBJICHEI B TadIHN

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] TOUKA
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)

Otger: 1)
7. | Beruucaure 1) v =251 YK-2.V.1
MIPOM3BOTHYIO 2) v=e*
BTOPOTO 3) y=5e™ !
nopsiaKa 4) 25
GyHxuuHn OtBer: 3)
y = 5% 1
8. | OOparHoii 1) v=x° YK-2.3.1
byHKIHEH 110 2) v = =
OTHOILIEHHIO K 1
byHKUIUM 3) ¥ = IIF.X
v = e 4 y=e
: OtBet: 3)
SIBIISICTCS
byHKIHS
9. | IlepBas 1) ckopocTh M3MeHEeHHsT (PYyHKIHH YK-2.3.1
IPOM3BOIHAS 2) wHampaieHue QyHKIUN
byHKUIUM 3) mnpupatieHue QyHKIIUNA
IIOKa3bIBACT: 4) MpUpalieHne apryMenTa GyHKIuu
Otger: 1)
10.| Auddepennnan | 1) oTHOMICHUIO MpUpaIIeHUs QYHKIUH K MPUPAIICHHIO YK-2.3.1
(GyHKIMU paBeH aprymeHTa
2) TPOU3BEICHUIO MPUPALICHUS (PYHKIIMU HA TPUPAICHUE
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
npezaen 2) 9
. sin®3x 3) 3
lim — 4) 1
Otser: 2)
13.| VpaBHeHue 1) y=2x+4 VK-2.3.1
KacaTeJIbHOM K | 2) v =4x + 3
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




3HaYEeHHE 2) -1
POU3BOIHON 3) 3
BTOPOTO 4) -4
nopsijiKa OrtBert: 4)
byHKIUA
v =sin2x + 4x
B TOUKE ¥ = —
15.| MHOXeCTBO 1) —lxsin3x —-cos3x +C VK-2.3.1
epBOOOPa3HBIX i 1 0
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
Y=t A Y1 e+l
Jl Jx+ = 3) [} ==
PUMEHUTb 2 5de
MIOJICTAHOBKY 4) 6], 3. 3¢
x = t° 10 OH
TPUMET BHJ Ortsert: 4)
18.| Teno nBuxercs | 1) 6 YK-2.3.1
0 3aKOHY 2) 4
S(t)=5t3+1, 3) 10
Toraa ckopocts | 4) 15
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 NpupalieHns GYyHKIUN 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) mpeaes OTHOUIEHHSI IPUPaLIeHust GYHKIMHT K
GbyHKIHU NPHUPAIIEHUI0 APTYMEHTA
(xorma OrtBert: 4)
npUpaneHue
apryMeHTa
CTpEMUTCS K
HYII10)?
2 cemecTp
1. | IMonubit 1) 2x yvdx + 3xyidy VK-1.V.2
anddepenman 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
CXOISALIHIACS o1
YUCIIOBOU Psif 2) 2= nt
3) T
9 I
Otger: 2)
3. | Ykaxure 1) T2, = (x—2)" YK-2.3.1
CTETIEHHOH psI, 2) $=, n(x— 2)"
U1 KOTOPOTO w1 "
untepsai (0;2) 3) L= (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*
ABYX OrtBer: 4)
HePEMEHHBIX
z = 3x%y
5. | Eciiu V- 5910 1) 2 YK-2.3.1
Ky0 co 2) 4
CTOPOHOI 3) 8
JUTUHBI 2 4) 16
eauHulebl, Toraa | Oreer: 3)
UHTETpal
fif, av
paBeH
6. | HeoOxoaumbrii 1) 7, 3 b YK-1.3.1
IIpU3HaK S
CXO/IMMOCTH HE 2) Xp=1—%

BBITIOJITHEH AJIA




sIa - sn”
pin 3) Ei‘!:l 3!'!2 -7
4) T2,
OtBet: 3)
7. | Paccunraiite 1) Zcos(5x+ 2y) VK-2.3.1
YaCTHYIO 2) —2sin(5x+ 2y)
MIPOM3BOTHYIO 3) cos(5x+ 2y)
9= 4) (5x + 2)cos(5x + 2y)
(Ei;yHKI_II/II/I Otger: 2)
z = cos(5x + 2y
8. | Beruncamure 1) 0 YK-1.3.2
MOBTOPHBIN 2) 1
UHTErpaj 3) 05
[ dy [V dx 4) 0,1
OrtBer: 3)
9. | Haiimure 1) [4,0) YK-2.V.1
obacTh 2) (-3,0)
CXOZMMOCTH 3) (-2,0)
() [0
e OtBeT: 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) VK-2.3.1
YaCTHYIO 2) —2cos(5x+ 2y)
MIPOU3BOJHYIO 3) cos(5x+ 2y)
Z_E 4) (5x + 2)cos(5x + 2y)
KIIUU
;by=H sin(5x + 2y Orger: 1)
12.| lana (byHHKLII/ISI 1) 1+ 3x— ;Xf VK-1.¥.2
flx) =™, 2) 1+ 3x+9x°
TOT'/1a TIePBHIC 3) 1— 3x+ 9x°?
TpH (OTJINYHbBIE 3 .
OT HyJIsl) YiIeHa 4) 1+3x+x
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) o= n’+3 VK-2.3.1
IpH3HAK " L 7
CXOJIUMOCTH HE 2) EJ =1,85.4
BBIIIOJIHEH IS 3) T=,- 5
psna 3
4) Zomiz;
OtBer: 1)
15.| Eciiu V- 53T10 1) 27 YK-2.3.1
Ky0 co 2) 9
CTOPOHOI 3) 81
JUTAHBI 3 4) 16
eauHuIel, Toraa | Oreer: 1)
UHTErpal
fif, 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
UHTETpaT 2) 0,75
rl 1 r2 1 3) 4
Jc dx Jl xydy | 4)2
Otser: 2)
19.| YactHas 1)6 YK-2.3.1
MIPOM3BOTHAS 2) bxy
no x ¢pyuknun | 3) 6X
JIByX 4) 6x + 3x .
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 depeHnnanax

Otger: 2)

22. VYkaxute obmiee pemeHue nuddepeHuanbHOro YK-2.3.1
ypaBuenns (2x + 1)dy + y*dx = 0:
1) y=2m2x+1]+C

2) ¥y =Inl|2x +C|
2

3) Y= In|Zx+1|+€
4) y = 3In|x|
OtBet: 3)
23. YkaxkuTe gacTHoe pemeHue anuddepeHuaibHoro YK-2.3.1
YpaBHEHHS
v 4+ 2y =4, yIIOBJIETBOPSIIOIIEE HAYAILHOMY YCIIOBHIO
y(0) =5:
1) y=4e ¥ +5
2) v=4—x

3) y=3e 2 +2
4) y=2e“"¥ 42

Otser: 3)

24, Cpenu nepeuncieHHbIX TuddepeHaIbHbIX YpaBHEHUN
YK2KUATE YPAaBHEHUE C Pa3AeIIAIOLIIMMUCS IEPEMEHHBIMU: YK-2.3.1
1) (x*+y*+2x)dx + 2xydy =0
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 KOMOMHMPOBAHHOTO THUIIA C BBIOOPOM OJHOTO BEPHOTO OTBETA M3 YEThIPEX
MPEIOKEHHBIX 1 000OCHOBAaHUEM BhIOOpa CUMTAETCS BEPHBIM, €CIIM MPaBUIBLHO yKa3aHa Iudpa
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 tun) 3agaHue KOMOMHMPOBAHHOIO THMAa C BHIOOPOM HECKOJBKHX BapUaHTOB OTBETa W3
IPEUIOKEHHBIX U Pa3BEPHYTHIM O0OOCHOBaHMEM BBIOOpA CUMTAETCS BEPHBIM, €CIM MPAaBUIBHO
yKa3zaHbl UGPHI U MPUBEACHBI KOHKPETHBIE apTyMEHTHI, HCIIOJIb3yeMbIe IIPU BHIOOPE OTBETOB.
[TonHOE coBmaaeHne ¢ BEPHBIM OTBETOM OIleHHMBaeTCs | GamioM, eciau JOMYIIeHbl OIIMOKH WK
OTBET OTCYTCTBYeT — 0 OasuioB.

3 TI/IH) 3a,£[aHHe 3aKpPBITOI'O THUIIA HAa YCTAHOBJICHHC COOTBCTCTBHUA CUHHUTACTCA BCPHBIM, CCIIA
YCTaHOBJIEHBI BCE COOTBETCTBUS (MTO3MLIMH W3 OJHOTO CTONOLA BEPHO COMOCTABICHBI C



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

4 tum) 3amaHue 3aKPHITOTO THUIIA HA YCTAHOBJICGHUE MOCIICAOBATEIBHOCTH CUUTACTCS BEPHBIM,
€CIIM TIPaBMJIBHO yKazaHa BCsS IocienoBaresnbHOCTh mu¢p. [lomHoe coBmajgeHune ¢ BepHBIM
OTBETOM OIIeHUBAeTCsI | GayuioM, €Ciiv JIOMYILEHBI OIIUOKH M OTBET OTCYTCTBYeT — () GaylioB.

5 tun) 3amaHue OTKPHITOTO THUIIA C Pa3BEPHYTHIM OTBETOM CUMTAETCS BEPHBIM, €CIH OTBET
COBIAJACT C OTAJOHHBIM [0 COJCPKAaHHIO W moiHOTe. [IpaBWiBbHBIN OTBET 3a 3aJaHue
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.

[lepeyeHb TeM KOHTPOJIBHBIX PabOT MO AMCLUUIUIMHE OOYYAIOUIMXCS 3a04HON (HOpMBI
oOyueHus1, mpeacTaBieHbl B Tabnuie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX padOT

Ne /i [TepeyeHp KOHTPOJIBHBIX PabOT

He npenycmotpeno

10.4. Meroauueckue  Marepuaibl,  ONpPEACIAIOIIME  HPOLEIypbl  OLIEHUBAHMS
UH/IMKATOPOB, XapaKTEpU3YIOIIUX dSTanbl (HOpMUPOBAHUS KOMIIETCHIMH, COAEp)KaTcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTUpyOIIMX NOPAAOK M MPOLERYPY
IIPOBEJEHUS TEKYLIEr0 KOHTPOJIS YCIIEBAEMOCTH U IIPOMEKYTOUHOM aTTecTali 00y4aroIuXcs
I'VAIL

11. Meroaudeckue yKazaHus Ui 00YJIArOIIUXCS TI0 OCBOSHHUIO JUCITUILTHHEI

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

OCHOBHOE Ha3HAaY€HUE JIEKIIMOHHOTO Marepuaja — JOTMYECKH CTPOMHOE, CHCTEMHOE,
MIyOOKOE W SICHOE€ M3JIOKeHHE ydeOHOro marepuana. HasnaueHue cOBpEeMEHHOUN JEKIMH B
pamMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJNYYUTh BCIO HMH(POPMAIUIO O TEME, a B OCBOCHUU
byHIaMEHTAIBHBIX MPOOJIEM JAUCIUIUIMHBI, METOJO0B HAyYHOTO TIIO3HAHUS, HOBEUIINX
JTOCTHKEHUI HaydyHOUW MBICTH. B yueOHOM mpoliecce JIEKIHs BBIOTHSAET METOI0JIOTHYECKYIO,
OpPTaHHU3AIMOHHYI0 U MHPOPMAITMOHHYIO (GYHKIUHU. JIeKIHs pacKpbhIBaeT MOHATHHHBIN ammapar
KOHKpPETHOU o0jacTu 3HaHUA, €€ MpoOIEeMBbl, JaeT IEeNbHOE MPEJCTaBICHHUE O TUCIUILINHE,
MOKAa3bIBACT B3aUMOCBSI3b C APYTUMU JUCITUTUTMHAMM.

[IrapupyeMsle pe3yabTaThl IIPH OCBOSHUH 00YYAIOIIMMHUCS JEKIMOHHOIO MaTepHaa.

— TIOJYyYeHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aWMOCBS3aHHBIX 3HAHWH, YpPOBEHBb
KOTOPBIX OIPEEISIETCS EIEBOW YCTAHOBKOM K KaXK/10M KOHKPETHOU TEME;

— TOTy4YeHHE OMBITa TBOPUYECKOUN pabOThI COBMECTHO C MPEIOIaBaTelIeM;

— pa3BuTHE MNPOQECCHOHANBHO-IETIOBBIX  KAuecTB, JOOBU K  TpeaMeTy U
CaMOCTOSITEIbBHOTO TBOPYECKOTO MBIIILJICHUS.

— TIOSIBJIEHHWE HEOOXOAMMOTro HHTEpeca, HEOOXOAMMOTO JIJIsi CAMOCTOSITEIbHONW PabOTHI;

— TIONy4YeHWE 3HAHUW O COBPEMEHHOM YpPOBHE pAa3BUTHS HAYKH U TEXHUKU U O
MPOTHO3€ UX Pa3BUTHS HA ONMKAMIIINE TOIbL;

— Hay4HThCS METOJMYECKH 0OpabaThiBaTh MaTepuan (BBIICIATH TJIABHBIE MBICIHA H
MOJIOKECHUS, TIPUXOJUTh K KOHKPETHBIM BBIBOJIAM, TIOBTOPSATH WX B  Pa3IMYHBIX
bopmynupoBKax);

—  TIOJy4eHHWE TOYHOTO TOHUMAHUS BCEX HEOOXOMMBIX TEPMHHOB U TIOHSATHH.

JIeKUMOHHBIA MaTepuall MOXKET COMPOBOXKIATHCS JAEMOHCTpalUMed ClIaiioB U
UCIIONIb30BAaHUEM pa3aTOYHOTO MaTepuaja TMPU MPOBEACHUU KOPOTKUX JUCKYyCCHH 00
OCOOEHHOCTSX MPUMEHEHHS OTJICTBHBIX TEMATHK 10 JUCITUTIIIMHE.




CrpyKTypa npeiocTaBieHusl JEKIHOHHOIO MaTepuaia:
— Omnpenenenns MaTeMaTHYECKUX TEPMUHOB.

DOopMyIMPOBKA TEOPEMBI.

Jloka3aTesnbCcTBO TEOPEMBI.

Nnnroctpupyroue npumMepsl.

11.2. Meroauueckue yka3aHMs 11 OOy4aroIUMXCs MO0 HMPOXOXKICHUIO MPAaKTHYECKUX
3aHATHI

IIpakTHyeckoe 3aHATHE SBISAETCA OAHOM U3 OCHOBHBIX (DOpPM OpraHM3aluu y4eOHOTro
npoliecca, 3aKII0YaonIascs B BBITOJTHEHUN 00YyUJaIOIMMUCS O] PYKOBOJCTBOM IpEnogaBaTess
KOMILIEKCa YYEOHbIX 3aJaHUH C LEeJIbI0 YCBOEHHUS HAay4yHO-TEOPETHYECKHX OCHOB Yy4eOHOMH
JUCHUTUTMHBL, TPUOOPETEHHsI YMEHUN M HaBBIKOB, OIBITA TBOPYECKON AEATEIBHOCTH.

[esbo MPaKTUYECKOT0 3aHATUSA Ul 00yYaroIerocs sBJsSeTCs NPUBUTHE 00yUYaroIUMCs
YMEHMM U HaBBIKOB MPAKTUYECKOU JEATEIBHOCTH 110 U3y4aeMOW JUCIUIUINHE.

[Tnanupyemble pe3yabTaThl TP OCBOEHUH 00YUYaIOIIMMCS MPAKTUYECKUX 3aHATUI:

— 3aKperuieHue, yriayOleHue, pacllupeHHe M JAeTalu3alus 3HAHUW TNpU PEleHUU
KOHKPETHBIX 3a/1a4;

— pa3BUTHE I[I03HABAaTEJbHBIX CIHOCOOHOCTEH, CaMOCTOSTENbHOCTH  MBIIUICHUS,
TBOPUYECKOIN aKTUBHOCTH;

— OBJIQJICHHME HOBBIMM METOJaMH M METOJUKaMU H3Y4YEHHUsS KOHKPETHOH y4ueOHOM
JUCLUIINHBL,

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

— CBs3aHHBIE C MOJy4Y€HHUEM HOBOM MH(OpMaIUK MyTEM CaMOCTOSTEIbHO BBIOPAHHBIX
o0ecreyeHre paluoHalIbHOTO COUETaHNs KOJIJIEKTUBHON U MHIMBUAYaAJIbHON (hOpM 00ydeHusl.

@yHKINN TPAKTUYECKUX 3aHATUM:

— TIO3HaBaTeJIbHAs;

— Ppa3BUBaroLIas;

—  BOCIIMTAaTENIbHAs.

ITo xapakTepy BBINOJIHAEMBIX OOYHYAIOIIMMCS 33JaHUN IO TNPAKTHUECKUM 3aHATUSAM
HOJpa3AeIAI0TCA Ha:

— O3HAaKOMMWTEIbHBIE, IPOBOJUMBIE C LEIbI0 3aKPEIUIEHUS U KOHKPETH3aluu
W3Y4YEHHOTO TEOPETUUYECKOTO MaTEpHalIa;

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

— TBOPYECKHE, MOJIXO/I0B K PEHICHUIO 3a1a4.

@opMBI OpraHu3aly MPAKTHYECKUX 3aHATUN:

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

- B HE MHTEPAKTUBHOH (opMme (BBIMOJIHEHHE YIPAXHEHUH, PELIeHHEe THUIOBBIX 3ajad,
pellleHne CUTYal[MOHHBIX 33]1a4 U JAPYToe).

TpeboBanust K MPOBEACHUIO MPAKTUYECKUX 3aHITUN

[IpakTueckue 3aHATHA HAUMHAIOTCA C 3allUCH B JKypHal IIpenojaBaTels
MPUCYTCTBYIOLIUX CTY/IEHTOB. 3aTEM OOBSIBISIETCA TeMa MPAKTUYECKUX 3aHSITHM.

IIpenogaBaTens 4MTaeT YCIOBHE 3aJadyd M IpEAJaraeT CTyJEHTaM CaMOCTOSITEIbHO
pelInTh 3a/ady, UCIOJb3ysl 3HAHHUA, MOJy4YEeHHBIE CTYIEHTOM Ha JieKuud. CTyIeHT, KOTOPBIH
NEPBBIM PEIINI 3a7ady, BBI3BIBAETCS K JOCKE. B cilydae eciau CTYAEHT NpaBUIIBHO PEIINI
3ajjauy, OH noiay4vaer 5 6amioB. Eciu CTyaeHT pemiaeT 3ajady ¢ MOMOIIBIO MIPENOAaBaTelis, TO
nony4yaer 4 Oamia. 3aTeM, B KOHIIE CEMECTPa, OLEHKH CTYICHTOB (BKJIOYas OICHKY




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

CryneHTaM BBIJAeTCsl JOMAITHEE 3aJlaHWe B BHJE 3a7ad, KOTOPHIE OHHU CJAI0T B
YCTaHOBJICHHBIE CPOKH.

11.3. Meroauueckue ykazaHus JUIsi OOYYaIONIMXCS MO MPOXO0XKICHHIO CAMOCTOSITEIHHOMN
paboThI

B Xoze BBITIOJIHEHUSI CaMOCTOSITEIbHON PabOThI, 0OYYAIOUIHIICS BBIOIHICT pabOTy IO
3aJJaHUI0 U TIPU METOJUYECKOM PYKOBOJCTBE IPEIMOaBatelis, HO 0e3 ero HemocpeaCTBEHHOTO
YUYaCTHSI.

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

B mporiecce BBIMOTHEHHSI CaMOCTOSITENILHON paboThl, Yy oOydaromierocst (GhopMuUpyercs
enecoo0pa3Hoe MIaHUPOBaHUE pabouero BpEMEHH, KOTOPOE TO3BOJISIET UM pa3BUBATh YMCHUS
N HaBBIKM B YCBOCHHMU MW CHCTCMATH3ALIUH HpI/IO6pCTaCMI)IX 3HaHI/If/'I, oOecrieunBaeT BBICOKHI
YPOBEHb YCIIEBAEMOCTH B TIEPUOJ OOYUYEHHsI, IOMOTAeT IOJIyYUTh HABBIKH ITOBBIIICHHUS
poeCCHOHAIBHOTO YPOBHSI.

MeroauyeckMMH ~ MaTepuallaMH,  HANpaBJSIONIMMU  CAMOCTOSITEIIBHYIO — paboTy
00ydJarouuxcs BISIOTCS:

- yqe6HO-MeTOHquCKHﬁ MaTepuaJl 1o AUCHUILIIMHEC,

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

Texkymuil KOHTpPOJIb YCIEBAEMOCTHM IIPEIYCMAaTpPUBAET KOHTPOJIb KayecTBa 3HAHUU
00y4aroIuxcsl, OCYLIECTBISEMOIO B TEUEHUE CEMEeCTpa C I1IeJIbI0 OLEHUBAHUS XO/1a OCBOCHUS
JTUCIUIUIAHBI.

B Tteuenue cemectpa B cucteme auctaHimoHHoro ooOyuenus ['YAII B dopme
TECTUPOBAHUSI TPOBOJATCS [JBE IPOBEPOYHbIE pPadOTHl 1O PEIIeHHUI0 3aJad M OJIMH
TEOpPETUYECKH ompoc (MepeueHb BOIMPOCOB JUIsl TECTOB pa3MmelleH B «baHke BompocoB» B
cuctemMe AucTaHUUOHHOrO oOyueHuss ['YAII), Ha npakTHUUECKUX 3aHATUSIX IPOBOJATCS
IPOBEPOUHbIE pabOTHI MO pazjiesiaM Kypca B MHUCbMEHHOU (opMe, pacCUMTaHHbIE KaK Ha ILejoe
3aHATHE, TaK U HA €0 4acTb.

Pe3ynpTaThl TEKyIIEro KOHTPOJS YCIEBAEMOCTH OYAYT YYWUTBIBATHCS NMPH NMPOBEICHUU
IIPOMEXKYTOUHOM arTecTaluu (Ipy UCIOJB30BaHUU OaJIbHO-PEUTHHIOBOI CHUCTEMBI OLIEHUBAHUS,
KaX/blii BHJ KOHTPOJS OLEHMBAaeTCs B Oalax, W3 KOTOPbIX (OPMHUPYETCS MTOTOBBIN
pe3ymabTar).

11.5. Metoauyeckue ykazaHus Jjisi OOYYArONIUXCS MO MPOXOKICHUIO MPOMEXYTOIHOM
aTTeCTalUU.

[IpomexxyTounast ~ aTTecTamusi  OOy4alOmIUXCS  TMPEAYyCMaTpUBaeT  OICGHUBAHHUE
MPOMEKYTOUHBIX U OKOHYATENbHBIX PE3yJIbTaTOB O0YYEeHUS IO AUCIUIUIMHE. DK3aMeH — (opma
OIICHKH 3HAHUH, TOJIYYCHHBIX O0YJarONIMMCSl B TIPOIECCe M3YUYEHHUs BCEH JUCIUIUIMHBI WA €€
YacTH, HAaBBIKOB CAMOCTOSITENFHOW pPAa0OTHI, CHOCOOHOCTH MPUMEHSATh WX IS pPEUICHHUS
MPaKTUYECKHUX 3a7ad. DK3aMeH, KaK MPaBUjI0, TPOBOJIUTCS B TIEPHO]] IK3AMEHAIITMOHHONW CECCUU
M 3aBEpIIAETCS aTTECTAMOHHOM OLEHKOW «OTIUYHO», «XOPOIIO», «YAOBIECTBOPUTEIHHOY,
«HEYAOBIETBOPUTEIHHOY.



Jluct BHECeHUs! U3MEHEHUH B pabouyio MporpaMmy JAUCHUIUINHBI

Jlara BHECEeHHS
H3MEHEHUI U
JIOTIOJTHCHUH.

TToamuce
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