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Jluct cornmacoBanus paboueil mporpaMMbl AUCHUTUTAHBI

[Iporpammy cocraBui (a)

JIOII.,K.IT.H., 01 ( 24.06.24 N.1O. TTupoxenko

(OKHOCTB, Y4. CTETICHB, 3BAaHUE) (moamucsk, nara) (MHUIHATEL, aMHIIHS)
[Tporpamma omoOpeHa Ha 3aceqanuu kapeapsr Ne 1
«24» urons 2024 r, mporokoa Ne06/2
3aeayrommii kadempoit Ne 1

iy

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

(y4. cTeneHs, 3BaHUE) (moamucek, nara) (MHUIHATEL, (aMHITHs)

3amecTrTenb qupekTopa nHCTUTYTa Nel Mo Meronndeckoit padbote

JIOII.,K.T.H. \ 24.06.24 B.E. Tapatyn

(OIDKHOCTB, Y4. CTCIICHB, 3BaHUE) (moamucs, nara) (vHUIHATEL, (aMHITHs)



AHHOTaUs

Hucuunnuna «Marematuka. MaremaTHUecKuil aHalu3» BXOAUT B 00pa3oBaTeNbHYIO
poOrpaMMy BBICIIETO0 00pa3oBaHUsl — MpOrpaMMy OakajgaBpHara MO HAIPABICHUIO TOITOTOBKH/
crenanbHocTH 25.03.01 «TexHuueckas dKCIUTyaTalus JICTaTeIbHbIX alllapaToB U JIBUTaTENICi»
HaIPaBJIECHHOCTH «OJKCIUTyaTallds W MCHBITAHUS aBHAIIMOHHOW U KOCMHYECKON TEXHUKH.
Hucnurnmuna peanusyercs kadeapon «Nely.

JlucuurinHa HalleJeHa Ha ()OPMUPOBAHKE Y BBIMTYCKHUKA CIIETYIOIINX KOMITETCHIUH:

VYK-1 «Cnoco0GeH OCyIIECTBIATh MOWCK, KPUTHYECCKUN aHAIM3 M CHHTE3 WH(OpPMAIIHH,
MPUMEHSATb CUCTEMHBIN TTOAXO0/ JIJISl PEIICHUsI TIOCTABICHHBIX 3a/1a4»

VYK-2 «CrnocobGeH ompenensath Kpyr 3a7ad B paMKaxX IOCTaBJICHHOHW M W BBIOHUpATh
ONTUMAJILHBIC CIIOCOOBI MX PEIICHUs, UCXOJI U3 JEHCTBYIOIMIUX MPABOBBIX HOPM, HMEIOIIUXCS
PECYPCOB U OTPaHUYCHUI»

OIIK-1 «Croco0eH uCnoiib30BaTh OCHOBHEIC 3aKOHBI MATEMATHKH, €IMHULIBI H3MEPCHUS,
dbyHIaMeHTallbHbIE MPUHIUIBI U TEOPETUYECKHE OCHOBBI (DM3UKH, TEOPETUYECKOW MEXaHHKH,
TUIPABJIMKH, HIMCIOIIHAE OTHOIICHNE K TEXHUYECKOMY OOCITY)KHBAaHUIO BO3AYIIHBIX CY/IOB)»

OIIK-4 «CrnocobeH MoOHUMaTh MPUHIUIBI PabOTHl COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHI M UCIIOJIb30BaTh UX YISl PEIICHUS 3a/1a4 MPo(eCcCHOHAIBHOMN IEeATETHHOCTHY

Conepkanvie  AWCHUIUIMHBI ~ OXBaThbIBA€T  KPYr  BONPOCOB,  CBSI3AHHBIX  C
muddepeHIMATEHBIM 1 UHTETPATBHBIM UCYHCICHUEM, TEOPHEU IMPEACIIOB U PSIJIOB H HX
MIPUMEHEHHUEM.

[IpenogaBanue AUCHUILIMHBI IPEAYCMATPUBACT CICAYIOIIHE (QOPMBI OpPraHU3AIHUN
y4eOHOTO Tpolecca: JeKyuu, NpaKmuyeckue 3auAmus, Camocmosmenvhas paboma
obyuarnwe2ocs.

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

OO0mast TpyA0eMKOCTh OCBOSHUS JHUCIUILIMHBI COCTaBISCT 8 3a4eTHBIX enuHuIl, 288
4acoB.

S3pIK 00yueHus 0 JUCHMILTUHE KPYCCKUI»



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
— (opmupoBaHUE y CTYACHTOB TOHUMAHUS POJIU MATEMAaTUKHA B COBPEMEHHOM
MUpE, HayKe M MPAKTHICCKON JICATSILHOCTH B M30paHHOW CICIMATbHOCTH;
— (opmupoBaHUE y CTYACHTOB CIIOCOOHOCTH M HAaBBIKOB ()OPMYIUPOBATH U 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 PE3yJIbTATOB 00YYEHUS O JUCUUIUIMHE, COOTHECEHHBIX C

IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

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

tabnuue 1.
Tabnuna 1 — [lepeuenb KOMIETEHIMIA ¥ UHAUKATOPOB UX JTOCTHKEHUS
Kon n
Kareropus (rpymnmna) Kon n HanMeHoBaHMEe HHIUKATOpa
HaVMEHOBAHHE
KOMITETCHIIUH JTOCTH>KEHHS] KOMIIETEHITUN
KOMITCTCHIINH
VK-1 Cnocoben VK-1.3.2 3HaTh METOIUKU CUCTEMHOI'O
OCYIIECTBIISATh MOIX0/1a JIJISl PEIICHUS IOCTABIECHHBIX 3a/1a4
nouck, kpurndeckuil | YK-1.V.2 ymers ocymecTBisaTh
aHaJu3 U CUHTE3 KPUTUYECKUM aHAJIU3 U CUHTE3
Y HUBCPCATbHBIC uH(popManuu uH(bOpMaIK, OTYYSCHHON U3 Pa3HBIX
KOMIIETEHIINN PMALUH, PMAtHH, Y1 P
MPUMEHSATD WMCTOYHHMKOB, JJI PEIICHHUS TOCTaBICHHBIX
CHUCTEMHBIN OAX0A | 3a7a4
JUTS pEIIEHUS VK-1.B.2 BnaageTh HaBbIKaMU CUCTEMHOTO
MOCTAaBJIEHHBIX 33J1a4 | MOJAX0JIa JJIs pEHICHUs] TOCTABJICHHBIX 3a]1a4
VYK-2.3.1 3HaTh BUBI PECYPCOB U
OTpaHUYEHUS ISl pELICHUS TOCTaBICHHBIX
VYK-2 Cnocoben p p
OTIPENIETISATh K Janan
P pyT YK-2.V.1 ymeTh NpoBOANTh aHAJIN3
3a/1a4 B paMKax o
. TOCTABJIECHHOM 11e)i U (POpMYyTHUPOBATH
MIOCTaBJIEHHOW LIEH
3a/1a4¥, KOTOpbIe HEOOXOIUMO PEIIUTD IS
U BBIOMpAThH
€€ JIOCTHXKEHUS
ONTUMAaJIbHBIC
YHuBepcanbHbIe VK-2.¥.3 ymeTs BbIABUTATH
CIIOCOOBI UX . .
KOMITETCHIIH albTEPHATUBHBIC BAPUAHTHI ICHUCTBUH C

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

1IeJIbI0 BEIOOpa ONTUMAIBHBIX CIIOCOO0B
penieHus 3a1a4, B TOM YHCJIE C TOMOLIBIO
U(POBBIX CPE/ICTB

VYK-2.B.2 BnajgeTr HaBbIKaMu BHIOOpA
ONITUMAJIHOTO CrIoco0a peleHus 3a/1au ¢
Y4ETOM UMEIOIIUXCS YCIOBUM, PECYPCOB U
OTpaHUYECHUN

Ob6menpodeccnoHanbHbIe
KOMIICTCHIINHU

OIIK-1 Cnocoben
UCIOJIb30BaTh
OCHOBHBIC 3aKOHBI
MaTEeMAaTHKH,
CANHUIIbI
U3MEpeHus,
dbyHIaMEHTATBHBIC
MPUHIHUIIBI 1
TEOPETHUYECCKHE

OIIK-1.3.1 3HaTh OCHOBHEIE 3aKOHHEI,
IOJI0KEHUS ¥ METO/IBI BBICILICH
MaTeMaTHKH, METOIBI (hOpMaTH3aIIuN
MPUKJIAHBIX 33714, BO3HUKAIOIINX B X0JI€
npodecCHOHATBHOM IeATEITBHOCTH




OCHOBBI (DU3UKH,
TEOPETUYECKOUN
MEXaHUKH,
TUApPAaBJIUKH,
UMEIOLIIE
OTHOUIICHHUC K
TEXHUYECKOMY
00CITy>)KBaHUIO
BO3/IyIIHBIX CYJIOB

OIIK-4 Coocoben

HOHUMATb
IPUHLIMIIBI paOOTHI
COBPEMEHHBIX
O61enpodeccuonanbHble | THPOPMAILIMOHHBIX OIIK-4.3.1 3HaTh anropuTMBbl pelIeHus
KOMIIETEHIIUU TEXHOJIOTUH 1 IPUKJIAJHBIX U HHXXEHEPHBIX 3a/1a4

HCIIOJIb30BATh UX
JUTSL pEUICHUS 3a1a4
poQeCCHOHAIBHON
JIeSITeIIbHOCTH

2. Mecro nucuuruinHbL B cTpykType OI1
JucuunnmHa He Oa3upyeTcss Ha 3HAHUSAX, paHee MPHOOPETEHHBIX CTYACHTAMU MPH
W3YYCHUHU B BBICIICH IIKOJIC KAKHUX -JIN0O JUCIIMILINH.
3HaHuUs, MOJYYEHHbIE NPU HU3YyYEHUHM Marepuana JaHHOM JMCLMIUIMHBIL, HUMEKT Kak
CaMOCTOATENIbHOE 3HAYCHUE, TAK M UCIIOJIB3YIOTCS ITPU MU3YUYECHUH APYTUX AUCUUTLIAH:
Marematuka. Teopust BEpOATHOCTEN U MaTEMATUYECKAasl CTATUCTHUKA

3. O0beM U TPYI0EeMKOCTh AUCHUIUINHBI
Jlanable 00 o0meM oO0beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENBHBIX BHUJIOB yueOHOMU
paboThI 1O TUCHUILIMHE (M paclpesielleHue 3TOH TPYA0EMKOCTH 110 CEMECTpaM) MpeJICTaB/IEHbI B
Tabuie 2.

Tabnuua 2 — O6beM U TPYL0EMKOCTh TUCIUIIIIMHbI

Bi yuc6Hoi paoTs! Beero TpynoeMKOCTb 10 ceMecTpam
Nol No2
1 2 3 4
Oowan mpyooemKocma oucyununbl, 8/ 288 4/ 144 4/ 144
3E/ (uac)
U3 nux uacoe npakmuueckoi no020moeKu
Ayoumopnuie 3anamus, BCEro vac. 32 16 16
B TOM YHCIIE:
nexiuu (JI), (dac) 16 8 8
npakTuueckue/cemunapckue 3anarus  (113), 16 8 8
(gac)
nabopaTtopHubie padoTs (JIP), (uac)
KypcoBoi npoekTt (pabota) (KII, KP), (qac)
9K3aMeH, (4Jac) 18 9 9
Camocmosmenvnas paboma, Bcero (dac) 238 119 119
Buo npomesxcymounoit ammecmayuu’ 3auer, JK3.
9K3.,
mudd. 3auger, skx3amed (3auer, Judd. 3auq, OK3.
DKs.**) OK3.




* o
HpI/IMeanI/Ie . KaHJIUJATCKUHU 3K3aMCH

4. CopeprkaHue JUCLUIUIMHBI
4.1. PacnpexneneHue TpyJI0EMKOCTH JUCLUILIMHBEI IO pa3JesiaM U BUAAM 3aHITHIA.
Paznenbl, TeMbl TUCHMIIIMHBI U UX TPYILOEMKOCTb IIPUBEIEHBI B Ta0nuLe 3.

Tabmuua 3 — Paznesnbl, TeMbl TUCIUILIHMHBI, UX TPYAOEMKOCTh

Pazfiensl, TeMbI AUCIUTTHHBL Jlexuma | 113 (C3)| - JIP KII CPC
’ (gac) (gac) (gac) (dac) | (uac)
Cewmectp 1
Pasnen 1. Teopus npenenos 2 2 40
Paznen 2. lnddepennnansaoe ncurucacHue 2 2 40
Paznen 3. HterpanbHoe UCUUCICHUE 4 4 39
Htoro B cemecTpe 8 8 119
Cemectp 2
Pazgen 4. OyHKIINK HECKONBKUX TIEPEMEHHBIX 4 4 40
Paznmen 5. luddepenunanpabie ypaBHEHUS 2 2 40
Paznen 6. Psapl 2 2 39
Hroro B cemectpe: 8 8 119
Hroro 16 16 0 0 238

IIpakThueckass IOATOTOBKA 3aKJIOYAETCd B  HEMOCPEICTBEHHOM  BBINOJHEHUU
oOydJalolUMuUCS  OINpENeJIeHHbIX  TPYAOBBIX  (YHKIMH,  CBSI3aHHBIX ¢ Oyayuleu
npodecCHOHATBHOMN 1S TETbHOCTBIO.

4.2. ConepxaHue pa3/ieJioB U TEM JICKIIMOHHBIX 3aHSATHH.
Copep:xanue pa3fesioB U TeM JIEKIIMOHHBIX 3aHITHI MIPUBEACHO B Ta0HIIe 4.

Ta6n1z1ua 4 — CO,I[C JKaHHUC pa3iCJIOB U TCM JICKIHMOHHOI'O NUKJIa
HOMep pa3aciia HazBanue u COACPIKAHUC PA3JACIIOB U TEM JICKIIHOHHBIX 3aHATHH

Tema 1.1. OcHOBHBIE 351eMeHTapHbIe QYHKINU. YHCIIOBbIE MHOKECTBA.
Tema 1.2. Ilpeaen pyHKIMHU IPH HEOTPAHUUEHHOM POCTE apryMEHTA.
1 TeopeMsl 0 npezenax.

Tema 1.3. Ilpenen ¢ynkuum B Touke. HempephIBHOCTH. 3ameuaTelbHbBIE
MpeaeIibl

Tema 2.1. Onpenenenue npous3BoaHo. Ee reomeTprdeckuil u
MEXaHWYECKUM CMBICH. Tabnuia mporu3BOIHBIX, YacTh 1.

Tewma 2.2. IlpaBuna nuddepeniupoBanus. [IponsBoaHas ClIoxHOMU
¢byHKIMHU, Tpou3BoAHAsA 00paTHON (pyHKIMU. Tabmuia npou3BOAHBIX,
2 qacTh 2 .

Tewma 2.3. IIpon3BoaHbIE BEICHIMX MOPSAAKOB. TeopeMsbl 0

i depeHIpyeMbIX YHKIHUSX.

Tema 2.4. TlpaBuno Jlonutans. @opmyna Teisopa.

Tema 2.5. luddepennman ¢pynkunn nepsoro nopsiaka. Auddepennunans
BBICHINX HOPSIIKOB.




Tewma 2.6. VccnenoBanue GyHKITUH C ITOMOIIBIO MTPOU3BOTHBIX

Tewma 3.1. IlepBooOpa3znas. Heonpenenennsiii uaTerpan. CBoicTa
HEOIpEeICIEHHOT0 HHTEerpasia

Tewma 3.2. Tabnuna uaTerpanoB. MeTo 1 3aHECEHHS T10]T 3HAK
muddepennmana. MeTo 3aMeHbI IEPEMEHHON WHTETPUPOBAHUS

Tema 3.3. HTterpupoBanue 1o yactsaM. MIHTerpupoBaHue paruoHaaIbHbIX
BBIPAYKCHMUIA.

Tema 3.4. InTerpupoBaHue TPUrOHOMETPUUECKUX BbIPAKEHUM

Tewma 3.5. Onpenenenuplii unTerpan. OnpeaeneHue U CBOMCTBa.

Tewma 3.6. nTerpan ¢ nepeMeHHbIM BepxHUM mipeaenom. Gopmyna
Herorona- JleiiOauna

Tewma 3.7. HecoOcTBEHHBIC HHTETPAJIBI

Tema 3.8. [IpusoxxeHus ornpeaeaeHHOro nHTerpaia (2 yaca)

Tema 4.1 @yHKIMS HECKOIBKUX NepeMEHHbIX. OCHOBHBIE IOHSTHS.
HenpepsIBHOCTS.

Tema 4.2. luddepennupoBanre GyHKIIUN HECKOIBKUX MIEPEMCHHBIX.
(Yactubie mpousBoanbie. Juddepenuan. [IponsBoaHas cioxHON
¢bynkun. YacTHbIe MPOU3BOIHBIE BHICHINX TOpsaaKoB. @opmyia Teitnopa)

Tewma 4.3. VccnenoBanne pyHKIIMU HECKOJIBKUX MEPEMEHHBIX.

Tema 5.1. luddepennmanbupie ypaBHeHHsI IEpBOro nopsiaka. OCHOBHBIE
nouatus. luddepenHnmanbapie ypaBHEHHS C Pa3IeTIOIIMHUCS
nepemeHHbIMU. OHOpOAHbIE MU depeHIaTbHbIE YpaBHEHUS [IEPBOTO
MOpsJIKA.

Tema 5.2.

5 . JIuneiinvie nudepeHanbable ypaBHEHUS IEPBOTO MOPSIKA.
VYpasuenue bepnymu. {uddepennmanbapie ypaBHEHHUS BBICIINX
MOPSIAKOB, JAOMYCKAIOIINE MOHWKEHUE MOPSIAKA.

Tema 5.3. JIuneitnsle ogHOpoAHBIE AU(PepeHIInaNbHbIE YPaBHEHUS C
MOCTOSIHHBIMU K03 puuinenTamu. JInHeliHble HEOJHOPOAHbIE
muddepeHnranbHble ypaBHEHHS BBICIINX HOPSIIKOB.

Tema 6.1. Hucnossie psasl. OCHOBHbIE onpeienenus. Psibl ¢
MoJIOKUTEIbHBIMU wiieHamMu. [Ipu3naku [{anamb6epa u Komm

Tema 6.2. Heo6xoaumsiit npusHak. [Ipuznaku cpaBHeHUs. IHTEerpaabHbIN
npu3Hak Komm.

Tema 6.3. 3HakoniepeMeHHbIE psi/ibl. AOCOMIOTHAS U YCIOBHAS CXOIUMOCTH
6 CaoiicTBa abcomoTHO cxoaamuxcs panaoB. [Ipusnak Jleitouuma

Tema 6.4. ®ynkiuoHanbHble psiabl. O6macTh cxoauMocTu. PaBHOMepHas
cxoauMocTh. CreneHHsle psibl. IHTepBasl cxonuMocTn

Tema 6.5. CBoiiCTBa CXOASAIIMXCSA CTENIEHHBIX PSI/IOB

Tema 6.6. Psaaer Teinopa u Makiiopena

Tema 6.7. Pag @ypbe neprognueckoit GyHKIUU

Tema 6.8. Psg @ypbe yeTHOH U HeUeTHON (PYHKLIUU

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS
Tembl MpakKTHYECKUX 3aHATHN U UX TPYJAOEMKOCTh MPUBEICHBI B TAOJIHIIC 5.




Tabnuna 5 — [IpakTudeckue 3aHATHS U UX TPYJOEMKOCTh

Ne
/o

TeMpl MpakTU4ECKUX
3aHATUN

@OpMBI IPAKTUYECKUX
3aHATUN

Tpynoem
-KOCTb,
(dac)

N3 anx
MpaKkTHye
CKOH
IIOJrOTOB
KH, (4ac)

Ne
pasznena
JIACIIUII-

JINHBI

Cemectp 1

IIpenesnsr
palOHaIbHBIX
BBIPAKCHUM Ha
0OECKOHEUHOCTH U B
TOYKE.

Pemenune 3anau

OKBUBAJICHTHBIE
OECKOHEYHO MaJIble.
Yucro e.

Pemenue 3anau

[IpounsBoHsIE.
[IpaBuna
G depeHIMPOBAHS

Pemenne 3anau

[Tpou3sBoHas CIOKHON
byHKUIUN

Pemenne 3agau

Tabnuyunoe
WHTETPUPOBAHUE

Pemenne 3agau

Bnecenune nox 3Hak
nuddepennmana

Pemenne 3agau

3aMeHa epeMEHHOM.
WNuTerpupoBanue mno
JacTsIM

Pemenne 3agau

HuTerpupoBanue
palMOHATIBHBIX

byHKIMI

Pemenue 3agau

2 cemecTp

YacTtHbie ITPONU3BOJHBIC

Pemenue 3agau

10

YacTHbIe IPOU3BOIHBIE
BBICHIMX IOPSIKOB

Pemenue 3amau

11

OkeTpeMyM (QyHKIHH
HECKOJIBKUX
TIEPEMEHHBIX

Pemenue 3agau

12

Pemenue

b hepeHIaTbHBIX
ypaBHEHUH MEPBOTO
nopsiaka. Oomue u
YaCTHBIC PEIICHUS.
Astonomusie /1Y, 1Y ¢
pa3JieNIeHHbIMU U C
pa3IEeNAOIMUMHUCS
MepeMEHHBIMH.
Pemienne oqHOpOAHBIX
Y nepBoro nopsiaka u
Y KoTOpbIE MOKHO
MPUBECTH K
OJIHOPOJIHBIM

Pemenue 3amau

13

JInnennbie

Pemrenue 3agau




nuddepeHnranbHbIe
YpaBHEHHS [IEPBOTO
nopsiika. YpaBHEHUS
bepnymum
Huddepennmanpapie
YpaBHEHHUS B MOJIHBIX
nuddepeHmmanax.
WHuTerpupyromui
MHO>KUTEb.

14

Huddepenunanbuoie
YpaBHEHHS BBICIITHX
TIOPSITIKOB,
JIOITYCKAFOTIINE
MOHIDKEHUE TTOPSIIKA
Jlunelinbie
HEOJHOPOIHbIC
nuddepeHraIbHbIC
YpaBHEHHUS C
MIOCTOSTHHBIMU
Kod(durmeHTaMu

Pemenue 3amau 1

15

Psanwl ¢
M0JIOKUTEIbHBIMU
yneHamu. [Ipuznaku
JHanam6epa u Komm
3HaKoNepeMEeHHbIE
psansl. HeoOxoaumblit
NpPU3HAK U PU3HAKU
CPaBHEHHS.

Pemtenue 3amau 2

16

Crenennsle psaabl Pagsl
Tennopa u MaxkiopeHa.
Psansr Oypoe.

Pemenne 3agau 2

Bceero: 68

4.4. JlabopaTtopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U X TPYJOEMKOCTb IPUBEICHBI B TAOIUIIE 6.

Tabmuna 6 — JlaboparopHble 3aHATHS U UX TPYJOEMKOCTh

Ne
/o

HaunmenoBanue nabopaTopHbix paboT

TpynoemkocTs,
(gac)

N3 Hux
MPAKTUYECKON
MOATOTOBKH,
(dac)

Ne
paszena
JIACITATT

JINHBI

VY4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bcero

4.6. CamocrosiTenpHas paboTa 00yJaronuxcs

4.5. KypcoBoe npoeKkTHpoBaHHE/ BBHITIOJIHEHHE KyPCOBOH PaOOTHI
Y4eOHBIM MIaHOM HE TPETyCMOTPEHO




Bunsl camocTosTensHON paboOThI M €€ TPYIOEMKOCTh NPUBEICHBI B Ta0IUIIE 7.

Ta6mmma 7 — Bugbsl caMOCTOSTENBHOM pabOTHI M €€ TPYA0EMKOCTh

By camocrositenbHOM paboThI B‘CIZEO’ Cemectp 1, yac Cemectp 2, yac
1 2 3 4
W3yueHne TeOpeTHIecKoro Marepuasia
16 8 8
nucuuriabl (TO)
KypcoBoe npoextupoanue (KII, KP)
Pacuetno-rpaduueckue 3aganus (PI'3)
Brimonnenue pedeparta (P)
[ToaroroBka K TeKyIieMy KOHTPOJIIO 12 5 5
ycneBaemoctu (TKVY)
Jowmamrnee 3ananue (J13)
KonTponbusie pabotsl 3a0unnkoB (KP3)
IToaroroBka K mMpoOMeXyTOYHOU
16 8 8
arrectanuu (I1A)
Bcero: 44 22 22

5. IlepeueHn yuyeOHO-METOANUECKOTO OOECIIeUeHHUs

JUTSL CAMOCTOSITENTIEHON Pa0OThI 00y4aroIUXCs MO JUCIUTUTHHE (MOJTYJTIO)
Y4eOHO-MeTOIMYEeCKUEe MaTepuaibl JUIsl CaMOCTOSITeNbHOM paboThl 00ydaroluXxcsl yKa3aHbl B

ma. 7-11.

6. IlepeueHb MEYaTHBIX M AIEKTPOHHBIX YUEOHBIX U3TAHUI

[lepedyeHpb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/1aHUI MpHBeieH B Tabaule 8.
Tabmmna 8— [lepeyeHp Me4aTHBIX U DJIEKTPOHHBIX YUEOHBIX U3TaHUH

HIndp/ bubnuorpaduyeckas ccpuika KonnuecTtso
URL agpec IK3EMILISIPOB B
o6ubnuoreke
(xpome
ANIEKTPOHHBIX
9K3EMILISPOB)
517 [Tuckynos H. C. TuddepennmansHoe u 159
1134 MHTETpasibHOE Ucuucienus: yueonuk: B2 1., T. 1./
H. C. ITuckynos. - CI16.: Mudpwu, - 1996. - 416 c.
517 [Muckynos H.C. lnuddhepennmansrnoe u 145
1134 UHTErpajbHOE HCUUCIIeHne: yueoHoe nocodue. T. 2/
H. C. ITuckynos. - U3na. crep. - M.: UnTterpan-IIpecc,
1998. - 544 c.
517 [Tuckynos H. C. Iuddepennunansaoe u 237
1134 UHTErpaibHOE ncuncieHus: B 2 T.: yuebHoe mocobue
IS CTyAeHTOB BTy30B M.: MuTerpan-IIpecc, 2004 -
- 2004. - 415 c.
517 bepman, I'. H. CoopHUK 331249 110 KypCy 165
b50 MaTeMaTHYeCKOTo aHanu3a: yaeoHoe mocooue / I'. H.
bepman. - 22-¢ u3j., nepepad. - CII16.: [Tpodeccus,
2005. - 432 c.
517 Bricmias maremaruka. Psagpl: yae6HOe ocobue / HO. 167
I'96 A. T'ycman, C. I1. [Tombrtkus, A. O. CmupHOB; C.-




[Terep6. roc. yH-T a3poOKOCM. MPUOOPOCTPOCHHUS. -
CIIo. : U3g-Bo I'YAIIL 2015. - 77 c.
https://e.lanbook. | ®uxrtenromnbr I'.M. OcCHOBBI MATEMATHYECKOTO 9BC Jlanp
com/book/65055 | ananmu3a. B 2-x T1. Tom 1-b1it - Cankt-IletepOypr:
Jlanp, 2015.- 448c.
https://e.lanbook. | ®uxrtenronpir .M. OCHOBbI MAaTEMaTHYECKOTO OBbC Jlanb
com/book/411 | ananmza. B 2-x TT. Tom 2-ii - Cankt-IlerepOypr:
Jlans, 2008. - 464c.
https://e.lanbook. | C6opHuk 3aga4 MO0 MaTeMaTHYECKOMY aHau3y. Tom OBC Jlanp
com/book/2226 | 1. IIpenen. HempepsiBHoCTh. JuddepenimpyeMoctsb
/ JI.J. KynpsiBues [u ap.]. - MockBa : ®u3Mariur,
2010. — 496 c.
COopHUK 33/1a4 IO MAaTEeMaTHYECKOMY aHalnu3y. Tom ObC Jlanp
https://e.lanbook. | 2. Uurerpansl. Psaapr: yueb. mocodue / JI.JI.
com/book/2227 | KynpsBues [u ap.]. - Mocksa : ®usmariur, 2009. -
504 c.
http://e.lanbook.c | Bangua K.B. Maremarnueckuii ananus. / K.B. OBC Jlaus
om/book/74580 | Banaun, B.H. banuieikos, A.B. Pykocyes. - M.
®JIMHTA, 2015. — 361 c.
http://e.lanbook.c | Bepmant A.®. Kpatkuii Kypc MareMaTu4eckoro 3BC Jlanb
om/book/2660 | ananmuza. / A.®. bepmant, U.I'. Apamanosuu. - CII6.:
Jlans, 2010. - 736 c.
http://e.lanbook.c | Becos O.B. Jlekiuu mo MaTreMaTH4ecKOMY aHAIH3Y. - ObC Jlanb
om/book/72002 | M.: ®usmariur, 2015. - 480 c.
http://e.lanbook.c | 3nmo6una C.B. Maremaruueckuii aHa M3 B 3a1a4ax 1 ObC Jlanb
om/book/2377 | ynpaxuenusix. / C.B. 3nobuna, JI.H. [Tocumuensckas.
- M. : ®usmarnut, 2009. - 360 c.
https://e.lanbook. | Bypkosa E. B. Maremaruueckuii ananus. / E. B. ObC Jlanb
com/book/147557 | bypkosa, O. A. lllymepuna. - Kpacnosipck: Cu6l'y
nM. akagemuka M. @. PemeTnéna, 2018. - 128 c.
YAK 517.9 3unrep A.A., Makaposa M.B. [ludpdepenunansHeie 100
ypaBHeHUs: yueb. nocodue/ A.A. 3unrep, M.B.
Makaposa. —CI16.:I'YAII, 2014.- 56c.
YK 517.9 Maxkaposa M.B., [TombiTkun C.1I1. [Ipumenenue 50
G depeHIMATBHBIX YpaBHEHUH JUIs1 peIeHUs
NPUKIIAJHBIX 33/1a4: yueb.-meTtoa. nocodue/ M.B.
Makapoga, C.II. [Tombrtkun. —CI16.: I'VAIIL, 2021.-
45c.
https://e.lanbook. | Aradonos, C.A. TuddepenimansHbie ypaBHEHUS / ObC Jlanb
com/book/106546 | C.A. Aradonos, A.Jl. 'epman, T.B. MyparoBa. —
MI'TY um. H.D. Baymana, 2004. (Cep. Maremarnka
B TEXHHMUYECKOM yHUBepcutete; Boimn. VII).
https://e.lanbook. | JKab6xo, A. I1. Tuddepeninansabie ypaBHEHUS U ObC Jlanb
com/book/211928 | ycroitunBocTh: yueOnuk / A. I1. XKabko, E. /1.
Kotuna, O. H. UmwxoBa. — Cankr-IlerepOypr: Jlanb,
2022. — 320 c.
7. TlepedyeHb HIEKTPOHHBIX 00Pa30BaATEIBHBIX PECYPCOB
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHOHU ceTn « HTepHeT»
[MepeueHnb IIEKTPOHHBIX 00pa3oBaTebHBIX pecypcos UH(OPMAIIMOHHO-
TEICKOMMYHHKAIMOHHONW ceTh «/HTepHeT», HEOOXOAWMBIX Ui OCBOCHUS JUCIMIUINHBI

npuBe/ieH B Tabsmie 9.


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

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpA30BATEIbHBIX PECYpPCOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTh « HTepHeT»

URL anpec HaumenoBanue
http://www.math-net.ru OO1IepOCCUICKIIT MAaTEeMAaTUYECKUI MOPTa
http://mathhelpplanet.com/ Marematnueckuii popym Math Help Planet
http://e.lanbook.com/view 9BC «Jlaub»

8. Ilepeuenr HHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp MPOrpaMMHOTO OOECHEYCHHS, MCHOIB3YEeMOTO MpPU OCYIIECTBICHUU
00pa3oBaTENILHOTO MpOoIEcca [0 JUCHUILIHHE.
[Tepeuens ncmosp3yeMoro NporpaMMHOTO oOecnieueHns npeacTasieH B Tadbmuie 10.

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

8.2. IlepeucHb UH(OPMAITMOHHO-CIIPABOYHBIX CUCTEM,HCIT0JIb3yEeMBIX npu
OCYILECTBIICHIMH 00pPa30BaTEIBHOTO MPOIECcca MO AUCIUTUINHE

[lepeuens WCTONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEICTABICH B
Tabymue 11.

Tabnuna 11— [lepeuens nHGPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

No /1t HanmenoBanue

9BC «Jlaup»

9. MarepuanbHO-TeXHUYECKast 6a3a
CoctaB  MaTepHAIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBIICHUS
00pa3oBaTeNbHOTO Mpoliecca Mo AUCHUILINHE, IPpecTaBieH B Tabnuuel 2.

Tabmuna 12 — CoctaB MaTepHallbHO-TEXHUYECKON 0a3bl

Ne HanmeHnoBaHue cocTaBHON 4acTH Howmep aynuropun
/1 MaTepUaTbHO-TEXHHUUECKOH 0a3bl (TIpu HEOOXOMMOCTH )

JleximoHHas ayIUTOPUS

AynuTopus U IPaKTUYECKUX 3aHATUI

10. OueHouHbIe cpeCcTBa ISl IPOBEICHUS TPOMEKYTOUHOU aTTECTAIINH
10.1. CocTaB OIIEHOYHBIX CPEIACTBJISA TPOBEACHHS IMPOMEKYTOYHOW aTTEeCTaIlluu
oOyJaronuxcs Mo AUCHUIUINHE IPUBEACH B Tabnuie 13.
Tabmuma 13 — CocTaB OIEHOYHBIX CPEJICTB JIJIS IIPOBEACHUS TPOMEKYTOUHOH aTTeCTaIluu

Bug HpOMC)KyTO‘lHOﬁ aTTeCTallun HCpC‘-ICHB OIICHOYHBIX CPCIACTB

DK3amMeH CnHcok BONPOCOB K IK3aMEHY;
TecTsl.



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

10.2. B kayecTBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHCcs MPUMEHseTCsl 5-0ayulpHas MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS
100-6amtpbHast ~ mIKajga ~— MOAYJIBHO-PEUTHMHTOBOM  CHCTEMBl  YHHUBEpPCUTETa,  IpaBUja
UCTIOJIb30BaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
['VAIL
Tabmuna 14 —Kpurepuu onieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIETEHITHH

Or11eHKa KOMITETEHITUH

XapakreprucTika chOpMUPOBAHHBIX KOMIIETEHI I
5-0ayubHas mKana PaKTep (bopmp

— o0OyJaromuicss TIyOOKO M BCECTOPOHHE YCBOHWJI IPOrPaMMHBIH
MaTepua;

— YBEpPEHHO, JIOTHYHO, ITOCIIE0BATEIHLHO U TPAMOTHO €T0 M3JIaracr;

— ONMHpasCh HA 3HAHWS OCHOBHOW W JOMOJIHUTEIBHOW JIMTEPATYpPHI,
TECHO IPHBS3BIBACT YCBOCHHBIC HAYYHBIC MOJOXKEHUS C MPAKTHYCCKOM
JESITSIILHOCTHIO HAIPABJICHHS;

— yMeJ0 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMEBIC UM HJICH;

— JIeJIaeT BBIBOALI H 000OIIECHHS;

— cBOOOJIHO BJIaJICET CHCTEMOM CIIeNUaIN3UPOBAHHBIX TOHITHH.

«OTJIIMYHO»
<(Ga4YTCHO»

— 00yJaromuics TBEPIO YCBOWII MPOTPAMMHBINA MaTepHall, TPaMOTHO U
[0 CYIIECTBY W3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOU
JUTEPaTypPHL;

— HE JIONYCKAEeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C NPAKTHYCCKON JESITEIHHOCTHIO
HAIPABIICHUS;

— apryMEHTUPYET HAy4YHbBIC TOJI0KCHUS;

— JIeJIaeT BBIBOALI H 000OIIECHHS;

— BJIQJICET CHCTEMOH CIIeIMaTN3UPOBAHHBIX TTOHSITHH.

«XOpOLIO»
(Ga4YTCHO»

— o0Oyyarouuiicss yCBOWJI TOJIbKO OCHOBHOW IpPOrpaMMHBIA MaTepua,
[0 CYIIECTBY M3JIaraeT €ro, ONMpasch HAa 3HAHUSA TOJBKO OCHOBHOM
JIUTEPaTypHl,

— JIONyCKaeT HeCYIIECTBEHHbIE OIIMOKM U HETOYHOCTH;

— UCIIBITBIBAECT 3aTPYAHEHUS B IPAKTUYECKOM IPUMEHEHUU 3HAHWUU
HallpaBJICHUS,

— cn1abo apryMeHTUpPYeT Hay4dHbIE MTOJIOKEHHUS;

— 3aTpyaHsieTcs B GOpMYIMPOBAHUN BBIBOAOB M 0000OIIEHHUI;

— 9YaCTMYHO BIAJECET CUCTEMON CIIENMAIN3UPOBAHHBIX OHITH.

«y/IOBJIETBOPUTEITHHOY
«BaYTEHO»

— o0ydJaromuiicss He YCBOWJI 3HAYUTEIBHOM 4YacTH MPOrPaMMHOTO
MmarepHaa;

— JIOMYCKaeT  CYLIECTBEHHbIE  OMMOKM W  HETOYHOCTH  HpHU
paccMOTpeHHH Ipo0JIeM B KOHKPETHOM HalpaBIICHUH,

— WCTIBITBIBAET TPYTHOCTH B MMPAKTHYECKOM PUMEHEHNUHN 3HAHHI;

— HE MOXET apryMEeHTHPOBATh HAy4YHbIE MOJIOKEHHUS;

— He (JOpMYIIHPYET BBIBOJAOB U 0000IICHHH.

HCYIOBJIICTBOPUTECIILHO
«HEC 3a4YTCHO»

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WIH WHBIE MAaTEPHUATIBI.
Bomnpocsr (3agaun) ass sK3aMeHa mpeIcTaBIeHb B Tabuie 15.

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

Ne Kog
[Tepeuens BompocoB (3a7au) A SK3aMeHa
1/ WHJIUKATOpa
Cemectp Nel
1. | Ipenen pynkuuu. Beruncienue npenesnos. VK-1.¥.2

1. Beruucauts npenen lim ﬂ OIIK-1.3.1

¥—+po X +2x—8

OTtBet: 3




2. Beramcnnts npenen lim ————

=3 &XT —/XTa

Otser: 8/5

3. Bbrmcnuts npeaen lim ———

- T
N— 00 S X T L

Otser: 3/2

4. Beruucnuts npegen lim ————

K—*a =%

Ortser: - 5/7

5. Bbaucnuts npeaen lim —

x—roa oS- —Tx+2

OTBeT: 0eCKOHEYHOCTH

a

6. Bbruucnuts npexen lim ————

—-—=2 K +2x+8

K

Ortger: -3/6 = -1/2

7. Borumcnuts mpegen lim —

w—+pa 2x- +hHx—12

OTBeT: 0€CKOHEYHOCTH

8. Brrumcauth npeaen lim %

r—y 7 W Dw—
— X X

Orser: 7/6
—6x"+9x—4

- .
9. Beruucnuts npexen lim ——

x—oa N —7x+12

OTBeT: 0€CKOHEYHOCTH

10. Boruucnuts npegen lim ———

OTteer: 8/5

Kakue u3 npeacTaBieHHBIX HUXKE MTPEJIEIOB MOTYT OBITh BBIYMCIICHBI VK-1.B.2

METOJIOM JIeJICHUS Ha OOJIBIIYIO0 CTETICHh IEPEMEHHBIX ? OIIK-4.3.1
. Ix“—Gx

lim —=——

a) x—0 x°+2x

-

b) lim f‘_é_f

=3 &XT —/XTa

. 3x’-ax-4
c) lim-———

b 2x-—3x—2

d) lim—

x—3 2x~ —5x—

o

3 2
. x —2x"—x+12
e) lim ———

x—oo  IX“—Tx+2

Otsert: a), C), €)

Kakas ¢yHK1Ms Ha3bIBaeTCsl HENIPEPBIBHOM B TOUKE Xo? YK-2.3.1
OtBer: ®ynkuus f(X) Ha3pIBaeTCsl HeMPEPHIBHOW B TOYKE X0, €CJIH
OHA ONpe/eIeHA B HEKOTOPOH OKPECTHOCTH 3TOM TOYKH X0 U

lim £(x) = f(x,)

Uemy paBHa cymMMa KOHEYHOTO YHCIlia OECKOHEYHO MaNbIX (pyHKIIHN? YK-2.3.1
OtBer: CyMMa KOHEYHOT0 YHCJIa 0€CKOHEYHO MAJIbIX PyHKIMH —




3T0 QPYHKIMSA 0ECKOHEYHO MaJiasi

Teno aBiKkeTcs 1o 3akoHy S(t) =5t +1. Uemy paBHa ckopocTh V(t) B
MOMeHT BpeMeHH t =17 3anumure HoOMep BEpHOTO OTBETA.

1) 6
2) 4
3) 10
4) 15

VK-1.3.1

Otgert: 4)
1) BBIYHCIIHTE NPOU3BONHYIO QYHKIMH V = x~ + 4%

Otser: 2x + 4% [n4

2) Bepno nu yrBepkacHue: «I[Ipou3BogHas CyMMBI IBYX
maddepeHIpyemMbIx QyHKINI paBHA CyMMe IIPOU3BOIHBIX ATHX
¢bynkuuity. OTBET apryMeHTHpyiTe.

OTtBer:
IIpaBuna qud¢epeHPOBAHNA MOTYT ObITH 3aIIUCAHBI:

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

N

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

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

[ o

w

®opmyJia Ne4 kak pa3 u o3HauaeT, uTo «[IpousBognasi cymMmmbI 1ByX

aupdepenunpyeMbix GyHKUHA paBHA CyMMe NPOU3BOAHBIX ITHX
GyHKIM».

VYK-1.B.2
OIIK-1.3.1

1) BerunciuTe MpOM3BOAHYIO QyHKIMK ¥ = ¥~ + 4°

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

2) Bepno mu yrBepxkaceHue: «I[Ipon3BoaHas NpoU3BEICHUS IBYX

g depeHnpyeMbIX GyHKINN paBHA MIPOU3BEACHUIO TPOU3BOIHBIX

TUX QyHKUUI». OTBET apryMeHTUpYiiTe.

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

N

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

| f e 1 Lad—ulx)vix

4. () Zulel

w

®opmyaa Ne3 —3t10 GopmyJia AJis1 BBIYMCIEHUS MPOU3BOIHOI
npousBeleHus ABYX 1u(pdepeHunpyeMbIX pyHKIHI, OHA He
COOTBETCTBYET NPHBEICHHOMY B YTBEP:KICHHH TEKCTY.

VYK-1.B.2

Haiinute popmyny ¢ ommnlOkoil. ApryMEeHTHpPYHUTE CBOM OTBET.

VK-2.3.1
OIIK-1.B.1




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

aal x= . u '| wl w

OtBer: omuoOka B popmyJie Ne3. 1o npaBuny quddepeHunupoBanus

npousBeaeHus ABYyX AupdepeHuupyembix GyHKIUI MIPOU3BOAHASA

NMPoU3BeeHUsI BbIUncaseTcs no gopmy.ie:
(u(x)-v(x))"=u’(x)-v(x)+u(x)-v'(x)

[Ipaewia quddepennupoanus. [Ipon3BoaHas CIOXKHON (YHKIUH.
3amanue 1.
1) Haitnure npousBoaHyto pyHKINN

v =5cos(7+8x) + V7x—8

OTtBer:
3

7 _3

—40sin(7 + 8x) + n (7x—8) ¢+

2) HazoBute kakoe-1u00 mudpoBoe cpesicTBO, MPUMEHUMOE IS
peluieHus qaHHou 3agaun. O60CHyHTE Balll BHIOOD.

OtBet: K ungpoBsiM cpeacrBam, KOTOpbie MOTYT ObITh PUMEHEHbI
JUISl pelieHus JaHHoi 3agaun oTHocuTess Wolfram Mathematica-
nporpamMMHoe odecrneyeHue, BKJIIOYamwmee 00J1b110il Hadop
MaTeMaTu4ecKuX GyHKIHUI B TOM YHCJIECHUCTEMY KOMIbIOTEPHOM
ajare0Opbl, OpUEHTHUPOBAHHYIO HA MOATO0TOBKY HHTEPAKTUBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMPOBOXKIEHUEM.

3anganue 2.

1) Haiiaute npou3BoIHYIO (YHKIIMH
y = 5cos(5+ 2x) #In(5x— 2)
OtBer: —10sin(5 + 2x) * In(5x— 2) + 5cos(5 + 2Zx) * >

5x—-2

2) HazoBute kakoe-nmu6o uudpoBoe cpeacTBo, MPUMEHHUMOE st
pereHust gaHHOM 3aaaun. OGOCHYHTE Balll BEIOOP.

Oteer: K undpoBbiM cpeacTBaM, KOTOPbIE MOI'YT ObITH IPUMEHEHDbI
JUIS pelleHus JaHHoi 3aaaum oTHocuTess Wolfram Mathematica-
nporpamMMHoe odecrneyeHue, BKJIKYaIiee 60/1b110ii HAOop
MaTeMaTH4eCKUX GYHKIMA B TOM YHCJIECHCTEMY KOMIIbIOTEPHOH
ajredpbl, OpUEHTHPOBAHHYIO HA MOATO0TOBKY HHTEPAKTHBHBIX
AOKYMEHTOB C BIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

3ananue 3.
1) Haiimute mpou3BoIHY0 GYHKIHH
_ —6tg(7 + 4x)
" In (7Tx—4)

OTtBeT:

YK-2.V.1
VYK-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
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—24

S
cos” [(7T+4x

eIn(7x— 4) + 6tg(7 + 4x) * ;—_4

(In(7x— 4))?
2) HazoBure kakoe-imu00 uppoBoe CpeacTBO, IPUMEHUMOE JIJIsS
peuieHus qaHHou 3agadn. OO0CHYyiiTe Ball BEIOOP.

OtBet: K undpoBbiM cpeacTBam, KOTOPbie MOTYT ObITh IPUMEHEHbI
JUIsl pelieHusl JaHHoM 3agaum oTHocuTest Wolfram Mathematica-
nporpamMMHoe odecriedueHue, BKJI0Yawmiee 00J1b110ii Hadop
MaTeMaTUu4ecKuX GYHKIMHA B TOM YHCJIECHCTEMY KOMIIbIOTEPHOM
ajaredpbl, OpUEHTHUPOBAHHYIO HA MOATO0TOBKY HHTEPAKTUBHBIX
JOKYMEHTOB C BIYMCJIEHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

Samanue 4.

1) Haiiaute npou3BOHYIO (YHKIIMH
v =4/ 2 — 6sin(7 + 4x)
Orser:

1
£ (—24)cos(7 + 4x)
2,/2 —6s5in(7 + 4x)
2) HazoBute kakoe-nu60 uudpoBoe cpeacTBo, MPUMEHUMOE s
pereHust JaHHoM 3aaaun. OGOCHYWTE Balll BHIOOP.

OtBet: K undpoBbiM cpeacTBam, KOTOPbie MOTYT ObITh IPUMEHEHbI
JUIsl pelleHus JaHHoi 3agaum oTHocuTest Wolfram Mathematica-
nporpamMMHoe odecrieueHue, BKJI0UYamwmiee 00J1b110ii Hadop
MaTeMaTHYeCKUX PYHKIMHA B TOM YHCJIECHCTEMY KOMIIBIOTEPHOU
ajredpbl, OpUEHTHPOBAHHYIO HA MOAT0TOBKY HHTEPAKTHBHBIX
AOKYMEHTOB C BbIYMCJICHUAMH U BU3YaJIbHBIM CONPOBOXKICHHEM.

3ananue 5.
1) Haiiaute npou3BOIHYIO (PYHKIIMH

v = 5cos(3 +4x) + log,(3x— 4)

Orser:

3

(3x— 4)In4
2) Hazoure kakoe-m160 nuppoBoe CpeAcTBO, IPUMEHUMOE IS
peleHus faHHoM 3anaun. O6ocHYyiiTe Bai BEIOOP.

—20sin(3 +4x) +

OtBet: K undpoBbiM cpeacTBam, KOTOpbie MOTYT ObITh PUMEHEHbI
JJIS pellleHus JaHHoi 3agaun oTHOcuTcst Wolfram Mathematica-
nporpamMMHoe odecrieueHue, BKJIOYamee 00J1b10il Hadop
MareMaTu4eckKux GyHKUM B TOM YHCJIe CUCTEMY KOMIIbIOTEPHO
ajiredpbl, OPMEHTUPOBAHHYI0 HA MOJATOTOBKY HHTEPAKTHUBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMPOBOKIEHUEM.

[IpoBepbTe SABIAAETCS M BBIpAXKEHUE YK-2.3.1
L« (—24)cos(7 + 4x) OITK-1.3.1

2,/2—6Bgin(T+4

NPOU3BOIHOM QpyHKIMHU v = /2 — 6sin(7 + 4x) ? OTBET 00OCHYMHTE.
OTBeT: BbIpa:keHHe ABJISETCS MPOU3BOIHOM 1151 PYHKIMHU, YTOOBI
3TO0 000CHOBATHh MOKHO B3SITh IPOM3BOIHYI0 OT
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v =42 — 6sin(7 + 4x) WM BLIYHCIUTH HeoNpeaeeHHbIi

HHTErpas

! .

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

11.

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

VK-2.3.1

12.

B kaxoii TOuKe ypaBHEHHE KacaTebHOM K rpaduky GpyHKIUH y=X° -2
nMeet Bua y=3x-4

OtBer: Xo=1

3aiada MOKeET OBITh pelieHa 1ByMs criocodbamu. O6ocHyiTe 00a
crioco0a pereHusl.

Otser: IlepBrblii c10co0 OCHOBAH HA ONpe/IeICHNH KAcaTeJIbHOH K
rpaduxy pyHKUMH — ITO o0masi Touka rpadpuka GyHKUMU U

NPSAMOI, IBJISIOIIEHCH KACATEJIbHOM, T.e. HY’)KHO PeIIUTh CUCTEMY
Ly =x3-2
aBHEHMH |-
P y=3x—4
IIpu BTOPOM cnocode penieHusi, HeOOX0AMMO CPABHUTH 0011Iee

ypaBHeHHe KacaTeabHoil ¥ = y(x,) + ¥ ‘(XU.:I (x— x5) my=3x-4

VK-13.1

13.

ITycts B Touke (Xo, Yo) mepecekarorcs ase kpusbie Y=f(X) u y=g(x). Ooe
byukun Y=f(X) u y=g(X) ©MeroT Mpou3BOAHbIE B TOUKE (X0, Yo). Uemy
paBeH yroj MeX1y KpUBBIMU?
OtBer: Yriom ¢ mexxkay kpubimu Y=f(X) m y=g(X) B Touke (Xo, Yo)
HA3BIBAETCS YIoJI MEKAY KACaTeIbHBIMH K MPSAMBbIM,

g lxg ) —F (xp

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

VK-1.3.2

14.

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

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

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

b) Ckopocts Touku paBHa auddepenimany Gynkuuu S(t)

OrBer: a)

YK-2.3.1

15.

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

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

YK-1.3.2

16.

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

YK-1.3.2




JJI BCEX X M3 HHTepBaJia (a, b), To pyHKIMs BHIMYK/1a BBEPX HA
3TOM MHTEpBaJe.

17.

[Tycts Gynkuus y = f(x) 3agana Ha untepsaie (a, b). HazoBute yciosue
BOTHYTOCTH (BBINYKIOCTH BHU3) QyHKIMHK y = f(X) Ha mHTEpBaje (a, b).
OrtBer: Eciamn BTopasi npousBoaHasi pynkuuu y = f(X)
MOJIOKUTEILHA UIS BCeX X M3 mHTepBaJa (a, b), To pynkuus
BOTHYTA (BBINYKJIa BHU3) HA 3TOM HHTEpPBAaJIe.

VK-1.3.2

18.

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

(a, b).

W3BecTHO, 4TO B TOUKE Xo HA MHTepBate (a, b) mpousBonHas pyHkuum y
= f(x) paBHa Hy0. Kakux JaHHBIX HE XBaTaeT, YTOOBI YTBEPXKAATh, YTO
B 3TOH TOYKe (QYHKIIHSI UMEET MAaKCUMyM?

OtBer: B Toukax 3kcTpeMyMa Ha HHTepBaJie (4, D) nmpousBoaHas
dyuxkuum y = f(x) paBHa HyJ110 (He00X0AUMOE YCJI0BHE). ITA TOYKA
MOKeT OBbITh TOYKOIl MAKCUMYyMa, MUHUMYMA WJIM Ieperuda
rpaduka ¢pyakuun. [[s Toro, 4Todbl B TOUKE ObLIT MAKCHUMYM,
Npou3BoaAHas (PYHKIMH J0JKHA MEHSITh 3HAK C ILUIIOCA HA MUHYC.

VK-2.B.2
OIIK-4.3.1

19.

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

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

YK-1.3.2

20.

BepHo JIA, YTO BBIPAKCHHUC

1n

xz+4+5

L b

—_—

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

5
5 Z
5.4_2,3
4 3

J (5x% —2x" + {?jdx

dx ? OtBeT 0bOCHYITE.

L

i =
toxt+ 5 siBJIsieTCS peleHneM

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

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

5B o4 2
T.€. —x ——Xx
4 3

Bropoii BapuanT E)emenml: B3fITh IPOM3BOJHYIO OT
5 2
542,32
4 3

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

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

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

YK-2.3.1

21.

1. Beluucnurth HeONpeAeIEHHBIN NHTETpaL:

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




o

J (5x% —2x* 4+ x¥)dx

OTtBeT:
5 2
N
= 3

b n

x4+ C

LIS

2. BvrunciauThs HeonpeneaEHHBIN HHTETPAT:

i

J (Vx?+3x3 -5

4:_3]|d;(
Vi
OTtBerT:

3 3 L

—x3 + E;r“ —20x++C

5

3. BbraucnauTs HeonpenenEHHbII UHTerpat:

-

J iV,

E‘f.
OTBeT:

3 8 671

—x3i+—x6+C

8 7

4. BbluncnuTh HeolpeaeaEHHbIA HHTETpall:

Yelx

P T ¥ -
X — vVx-©
J x3

OTtBeT:

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

5. BbluncauTh HeomnpeenEHHbIN HHTErpall:

-

J cos(4x — 7)dx
Ortser:

1
—sin(4x—7)+C
4

22.

MeTobl MHTETPUPOBAHUS: METO/I BHECEHHUS O] 3HaK nuddepeHuana

Y METOJ1 3aMEHBI IEPEMEHHON NHTErPUPOBAHUSI.

1. BribGepure METOJ MHTETPUPOBAHMS U BHIYUCIUTE UHTErPal.
YKakuTe KakOoi METOJ UHTETPUPOBAHNS [IPUMEHSIIN:

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

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

2. Bribepurte MeTO HHTETPUPOBAHUS M BHIUMCIINTE UHTETPAI.

VK-2.B.2
YK-1.¥.2




VYKaxuTe Kakoll METO1 MHTETPUPOBAHUS TPUMEHSIIH:

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

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

3. Bribepure MeTO MHTETPUPOBAHUS M BHIUMCINTE UHTETPAIL.
VYKaKuTe KaKO! METOJ HHTEIrPUPOBAHUS IPUMEHSIIN :

J xsin(x® + 3)dx
Otser:

1 .
—;cﬂs[x“ +3)+cC

=

MoaxeT ObITH IPUMEHEH MeTO/ 3aMeHbI IlepeMeHHOM
HHTErPUPOBAHUS.

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

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

5. BriGepurte MeTO MHTETPUPOBAHUS M BBIYMCINUTE HHTETPAIL.
VYKaKuTe KaKoi METOJ] MHTETPUPOBAHUS TPUMEHSIITH:
OTtBeT:

[ dx
v
—2ln|4 — x| + ¢

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

23.

Samanue 1.

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

J X ¥ cosxdx

OtBer: xsinx + cosx +C
2) HazoBute Kakoe-mub60 I1UGPOBOE CPEICTBO, MPUMEHHMOE IS
penieHus qaHHou 3agaun. OO0CHYITE Balll BHIOOP.

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

VK-2.V.1
YK-2.¥.3
OIIK-1.3.1




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

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

Oreer: (x +1)je* —e* + C
2) HasoBure Kakoe-n1u00 mH(GPOBOE CPEACTBO, MPHUMEHUMOE IS
peurenus qaHHou 3agadn. OO0CHYITE Balll BEIOOP.

OTtBeT:
K mudpoBbiM cpeacTtBaM, KOTOpble MOTYT OBITh NMPUMEHEHBI IS
pelieHusi daHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe oOecrnedyeHue, BKJIO4Yawilee O00JbIIOH Hadop
MaTeMaTH4YeckuX (PYHKOHHA B TOM 4YHCJIe CHCTEMY KOMIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYI0 HA TOATOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB € BbIYMCJIEHUSIMHU U BU3YAJbHBIM CONPOBOKIEHHEM.
3aganue 3.

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

Otser: 0,5x* (Inx—0,5) + C
2) HasoBure Kakoe-a1u00 HH(GPOBOE CPEACTBO, MPUMEHUMOE IS
pereHust gaHHoM 3agaun. OOOCHYWUTE Balll BHIOOP.

OTtBeT:
K uudpoBbsiM cpeacrBaM, KOTOpble MOI'YT ObITh NMPHUMEHEHBI JJIsI
pelieHusi AaHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe oOecrnedyeHue, BKJOYawIilee O00JbIIOH Hadop
MaTeMAaTHYeCKUX (PYHKIMH B TOM YHCJIECHCTEMY KOMIbITEPHOH
ajareOpbl, OPHMEHTHPOBAHHYI0 HAa MOATOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB C BIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKICHUEM.
3ananue 4.

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

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

OTtBet:
K uudpoBbiM cpeacTBaM, KOTOPbIe MOTYT ObITh IPUMEHEHBbI ISl
peuieHusi 1aHHoM 3anaun otHocuTcst Wolfram Mathematica-
nporpamMMHoe odecrnieueHue, BKJIOYammee 00J1b110ii Hadop
MareMaTu4ecKuXx GyHKUU B TOM YUCJIe CUCTEMY KOMIIbIOTEPHOM
ajiredpbl, OPMEHTUPOBAHHYI0 HA MOATOTOBKY HHTEPAKTHUBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOKIEHUEM.

24,

Samanue 1.

1) Beruucnute onpeaeacHHbIN HHTETPa:

YK-2.¥.3
OIIK-1.B.1
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=

J ax

0

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

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

3agaHue 2.

1) BbluuciInTE ONPEICICHHBIN HHTETPA:

1

J 2dx

0

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

OtBet:
K uudpoBbsiM cpeacTtBamM, KOTOPble MOTYT ObITh NPUMEHEHBI IS
pemienust aaHHOW 3amaum  otHocutcss Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJWOYailee O00JbIIOH Hadop
MaTteMaTu4eckuX (yHKUMHA B TOM 4YHCJE CHCTEMY KOMIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYI) HA TMOArOTOBKY MHTEPAKTHUBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMPOBOXKIEHUEM.

3amanue 3.

1) BbluuciIuTe ONPEICICHHBIN HHTETPAT:

3

J xdx

-

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

OTger:
K mudpoBbIM cpeacTtBaM, KOTOpble MOI'YT ObITh NPUMEHEHBI AJIs
pemieHusi aaHHOW 3amaum  otHocutcss Wolfram Mathematica-
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https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B

nporpaMMHoe o0ecnedeHMe, BKJKOYawinee O00JbmIOH HaOoOp
MaTeMaTu4ecKuX (GYHKIHUI B TOM 4YHCJIe CHCTEMY KOMIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYI0O HA TOATOTOBKY HMHTEPAKTHBHBIX
AOKYMEHTOB C BIYMCJIEHUAMH U BU3YaJIbHBIM CONPOBOMXKIECHHEM.

3amanue 4.

1) BeruucnuTe onpeaeacHHbI HHTErpa:

0

J 3

-1

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

OTtBeT:
K uudpoBbiM cpeacrBamM, KOTOpble MOTYT ObITh NMPUMEHEHBI JJIsI
pelieHusi JaHHOW 3amayd  orTHocuTcsa Wolfram Mathematica-
nporpaMMHoe of0ecnmedeHHe, BKJIKOYaKinee O00JbmIOH Hadop
MaTeMaTu4ecKuX (GYHKIHUIA B TOM 4HCJie CHCTEMY KOMIIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYI0 HA TOATOTOBKY HMHTEPAKTHBHBIX
AOKYMEHTOB C BIYMCJIEHUAMH U BU3YAJIbHBIM CONPOBOKIEHHEM.

3anganue 5.

1) BbluucIUTE ONPEICICHHBIA HHTETPA:

1

[ean

-1

Oteer: e-e?
2) Ha3zoBute kakoe-11u60 nuppoBoOe CPEACTBO, MPUMEHUMOE IS
pereHust gaHHoM 3agaun. OOOCHYWUTE Balll BHIOOP.

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

25.

1. IlpounTerpupyiite TPUrOHOMETPUUECKYIO () YHKIIHIO

( cosx dx

YK-2.¥.3
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OtBer: 0,5

2. llpouHTEerpupyiTe TPUTOHOMETPHUUECKYIO (DYHKITUIO
( cosx dx

Otger: 0
3. TlpouHTerpupyiTe TPUrOHOMETPHUUECKYIO (DYHKITUIO

|r cos 2x dx

Otset:0,25
4. TIpowHTErpupyiTe TPUTOHOMETPUIECKYIO (PYHKIINIO

|r siny dx

OtBer: 2

5. IIpounTerpupyiite TPUrOHOMETPUIECKYIO (DYHKIIHIO

( sinx dx

Orter: 1
Cemectp Ne2
26. | Kakas pyHkiuss =z = f(x; V) Ha3bIBa€TCSA HEMPEPHIBHOM B TOUKE VYK-1.3.2
My (x0;¥p)?
Oter: ®ynkuust = = f(x; V] Ha3bIBaeTCs HEMPEPHIBHOI B TOYKE
My(x4; vy ), ecin OHA omIpeaesieHa B ITOI TOYKe U HEKOTOPOii ee
OKPECTHOCTH, UMeeT Mpe/eJ i 1'1?1:! f(M) maToT npenen papeH
3HA4YeHMI0 (PYHKIMHU Z B TOUKe M .3
27. | Kaxas u3 hopmyin cooTBeTcTBYeT nuddepenuuany Gpyskmun y=e><? YK-2.3.1
a) dy=2e?*dx OIIK-1.3.1
b) dy=e*dx
c) dy=2e*dx
OrBer: a)
28. | YacTHble IpOU3BOIHBIE YK-1.¥.2
= d=
1. Haiinure yacTHbIE MPOU3BOJIHBIE —— U — (QYHKIUU
dx = By OIIK-1.B.1

_ sin(3+8x —7y)

2 _:L.S-I..._

cos(3+8x—Ty)+8(2—x

r -
|E—_1'J_1.' |

&

'1_1.- Nt sin(3+8x—T¥ Ex"'_'l.' !

OTtBeT:




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

(2 — x3y7)2
o dz  dz
2. Hailinure 9acTHBIC MPOU3BOIHBIC e e byHKIIIHN
sin(3 + 2x — 5y)
z= ;
2 — x':},-?
c:rs":ﬂ—E‘,x—E}':'sZ[Z—x'}}"' |+ zin(3+2x—5y :'4.1'3}"'
OTtBeT: 1 7%
|2—x ¥ |
—cos(3+2x—5y) *5(2— x*y") + sin(3+ 2x— 5y)7x*y*
(2 —x*y7)?

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

_ sin(1+4x —3y)

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

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

_ sin(7 +4x —7y)

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

29.

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

npecTaBisieT coboi quddepeHnnan HekoTopoit GyHKIMHU U(X,Y,Z).

Ortger: /laHHOe BbIpaxeHue MpeacTaBJsieT co00ii nupdepennnan pyHKuun

VK-1.B.2
OIIK-4.3.1




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

Q(X,y,2) - 370 yacTHasi npou3BoaHasa GyHKIUKH U(X,Y,Z) Mo Y:

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

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

31. 1. Haiiti npou3BoaHYyIO QYHKIUU YK-2.V.1
flx,y) = (8+5x% +2v* — 7x®y*)* B Touke K(1,1) mo OIIK-1.B.1
HaIpaBJICHHIO K Touke M (2,6 OIIK-4.3.1

-2256 -
OTBeT: ——
V26
2. Haiitn npou3BoaHyt0 QyHKIIUU
fle,v) = (7—x?+ 2y — x~*v¥)7 B rouke K(1,1) mo
HanpaplIeHUIO K Touke M (4, 3)
OTBer: ——0
V13
3. Haiitu npousBoanyto GyHKIIUU
Fle,v) = (7—2x7+ 2y —x¥%™1)* B rouke K(1,1) no
HarpasJeHnIo K Touke M (5,2)
OtBer: =
W
4. Haiitu npou3BoJIHYIO (QYHKIIHMIO
Floe,v) = (11— 2x7 + 2v 7% — x¥y7)% B rouke K(1,1) no
HanpasJeHuIo K Touke M (5,6)
o _—1520
TBET: — —
5. Haiitu npousBoaHyto QyHKIUU
Floe,y) = (5+4x 1t —2v% — 2x%y*)% B rouke K(1,1) no
HarpasJIeHnIo K Touke M (2, 3)
-380
OTBeT: —
V5
32. | ChopmynupyiiTe HEOOXOIMMOE YCIOBHE IKCTPEMyMa YK-1.3.2
nudepeHnupyeMoil pyHKIUU ABYX MepeMeHHbIX z = f(x;v).
Otser: Eciin B Touke N(xy: v, ) nuddepenuupyemas GpyHKuus
z = f(x; V) uMeeT IKCTPeMyM, TO ee YacTHbIE IPOM3BOIHBIE B ITOI
Touke paBubl Hy0 [, (x5;5) = 0, f', (xp;v,) = 0. Ir10 yeinoBue
Ha3bIBaeTCs He00XO0IUMBIM YCJI0BHEM IKCTPEMyMa.
33. | Kakoe ypaBHeHue Ha3bIBaeTcs nuddepeHImanbHbIM YpaBHEHUEM YK-2.3.1

MepBOTO MopsiiKa?
OtBer: /IuddepeHumaibHbiM  ypaBHEHHEM TMEPBOro MOPSAIAKA




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

34.

B kakom cinyuae pyukius y=¢(X,C) (wiu D(x, y, C) = 0), sBusercs
o01muM perienueM audGepeHIaIbHOr0 YpaBHEHUs TIEPBOro mopsiaka?
OTtBer: O0mUM pemieHueM (00IIUM MHTETPAJIOM)
nuddepeHINATLHOTO yPABHEHUS MIEPBOro MOPSAIKA HA3LIBAETCS
dyukuus y=¢(X,C) (nau ®(x, y, C) = 0), koTopan

a) AIBJIsIeTCs pellleHHeM YPaBHeHHUs NpH JodoM gonyctumom C;

0) Ji1000e pemeHne MOKeT ObITh MOJYYEHO U3 He€ MPU HEKOTOPOM

3HAYeHHH nocTossHHOH C.

YK-2.3.1

35.

SBnsiercs 1 QyHKIMS x°+ v —2x=C o6mum pericHueM
nudpepeHInanbHOrO ypapHeHus X+yy' = 1?

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

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

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

36.

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

KOTOPOC MOKET OBITh MPUMCHCHO IJId PCIICHUA JaHHOM 3a7a4H.
1
!

OtBer: y =In|x| + C

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

2. y'=2
- x

OrBer: Yy =5In|x| + C

OnHuMm U3 uu@poBbIX CPEACTB, KOTOPbIe MOI'YT ObITH IPUMEHEHbI
JUISI pellieHus JaHHOM 3a1a4M, OTHOCHUTCS

Wolfram I\/I_athematica

1
'

. 'LJ' = —
3 - 3x

OrBer: y = % In|lx| +C

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

Wolfram Mathematica
7

4. y' =1

x

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

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




JUUISI pellleHUs1 TaHHOM 3224, OTHOCUTCSI

Wolfram Mathematica
3

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

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

4, yv' =

X

OrBer: Yy =27In|x| + C

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

37.

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

5

3x

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




OtBer: y = 1 In|x| +2

4. y' =

Bl e

OtBer: ¥y =7 In|x| + 2
5 ¥ =%

OrBer: ¥y =3 In|x| + 2
6. v =2
o) .

OtBer: ¥y =9 In|x| + 2
7. y' = i—'

OrBer: ¥y = 12In|x| + 2
8. vy =2

OtBer: ¥y =31In|x| + 2
9. y' =2

OrBer: ¥y =17In|x| + 2
27

OrBer: ¥y =27 In|x| + 2

38.

Beimmumure HOMCD I10a KOTOPBIM PACIIOJIOKCH PAd, AJIs1 KOTOPOT'O HE
BBITIOJIHACTCA H€O6XOI[I/IMI>II\/JI IIpHU3HAK CXOI[I/IMOCTI/I?

- n?+3
1) Xt

ne+7
-5

2) Zn=1a

n® +4

3) ZI, 21"

n=13,2_2

- n?+3
4 Yot

ne+1

Otser: 3)

YK-1.3.1

39.

Kakne IMPU3HAKKU UCCIICAO0OBAHNA HA CXOJAUMOCTD ITPUMCHSAIOT JJIA
YHCJIOBBIX PSJIOB C TOJOKUTEIBHBIMU YWICHAMU?
a) mpusHak /lanamGepa

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

OrtBer: a), d)

VK-2.3.1

40.

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

OtBet: Eciin psix cXoQuTCs1, TO €ro 001Ul YjIeH 1, CTPeMHUTCH K
HYJI0, T.e. lim 1, = 0. 3To yrBep:KaeHHe Ha3bIBAeTCs

7—+00

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

VK-2.3.1
OIIK-1.V.1




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

41.

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

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

n—*oa
HEe00XO0AUMBIM NPU3HAKOM CXOJAMMOCTH psiga. B yacTtHocTH, eciin
001IMIi YJIeH Ui, He CTPEMMTCS K HYJII0, TO Psii PACXOIUTCS.

VK-2.V.1
OIIK-4.3.1

42.

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

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

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

VK-1.B.2

43.

o 5n?

n=1 Inl-2
HccnenoBath JaHHBIN P HA CXOAMMOCTh. BeiOepuTe MeTo I
HCCJIICOAOBAHUS U3 CIIUCKA:

a) HHTerpaibHbIi IPU3HAK CXOAMMOCTH

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

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

YK-1.B.2

44,

- (1n—
1. HCCJ‘IGI[OBaTB CXOUMOCTE psaaa Ef:l —
=

(G

ra | o

(5 I )

OTBer: cxoauTcs

- [
2. HccnenoBaTb CXOMUMOCTD psifia 25— -

OTBeT: cxoauTcH

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

[(Br—4

[y

OTBeT: cxoauTcH

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

OTtBeT: pacxoaurcs

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

=1 i1nsa)sn

OTBerT: cxoauTcs

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

45.

1) HccnenoBath CXOQUMOCTb PAAA 2.

(ln—-5
-

L5 W]

=1 (Em+

VYK-2.B.2




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

o

" € =
Oteer: npuMenum npusHak Jdanamoepa. [ = lim L = ; o TK

fi—roa O

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

46.

— (an
1) HccnenoBaTh CXOAUMOCTD PAfa 2 ) ————
" |7

OTtBeT: pacxoaurcs
2) Kakoii npusnak Bel ucnonb3oBaiu. O00CHY#TE CBOI BBIOOD.

Orser: npumennm npusnak Koum. [ = T/a, =4 , 1.K.4>1, T0 psix

cxoautcs. HeoO0xoaumplii Npu3HAK, NPU3HAKN CPABHEHUSA U

VK-2.3.1

47.

I[aJIaMﬁepa HE MO3BOJSAIT OTBETUTH HA BOIIPOC 3aJaHUS.

[1m+3 4"

1) HccnenoBarh CXOAMMOCTD PAfA 2oe g T
n=1\1nr 20

T

OTBeT: cx0auTCA
2) HazoBute kakoe-m1u00 mudpoBoe CPeaCTBO, MPUMEHUMOE IS
pereHust gaHHoM 3aaaun. OOOCHYWUTE Balll BHIOOP.

OTtBer:
K mudpoBbiM cpeacTtBaM, KOTOPble MOI'YT ObITh NPHUMEHEHbI JIsl
pelieHusi JaHHOW 3amayd  orTHocuTcsa Wolfram Mathematica-
nporpaMMHoe of0ecnmedeHHe, BKJIKOYaKinee 00JbIIOH Hadop
MaTeMaTu4ecKuX (GYHKIUIA B TOM 4HC/Iie CHCTEMY KOMIIbIOTEPHOM
ajareOpbl, OPUEHTHMPOBAHHYI0 HAa MOATOTOBKY MHTEPAKTUBHBIX
AOKYMEHTOB C BIYMCJIEHUSAMH U BU3YAJIbHBIM CONIPOBOXKIEHUEM.

YK-2.¥.3
YK-1.¥.2
YK-2.V.1

48.

[IycTh 1aH 3HaKOYEPENYIOLIUNCS PALL E;fz yu,. Ecmu pan,
COCTaBJICHHBIN U3 a0COMIOTHBIX BEIMYHH |Un|, CXOAUTCS, TO YTO MOKHO
CKa3aThb 0 3HaKouepeayrouiemcs psaae? Beidbepure BepHbIi OTBET.

a) Psgcxomurcs

b) Psin pacxomutcs

C) Psn cxoautcst abCOTIOTHO

OrBer: C)

VK-2.3.1

49,

Ecnm abcomroTHBIE BETMYMHBI WICHOB 3HAKOYEPETYIOIIETOCs psiaa
2-, U, yOBIBAIOT U OOIIHIA YIEH PAia CTPEMUTCS K HYIIIO, TO U4TO
MOKHO CKa3aTh O CXOJUMOCTH psiia? Beibepute BepHBIA OTBET.

a) Psaa cxoaures

b) Psn pacxomutcs
C) Psax cxomutcst abCOTOTHO

OrtBer: a)

YK-2.3.1
OIIK-1.V.1

50.

Crenennsle psaasl. IHTEpBan U paguyc CXOAUMOCTH.

1. Haiitu 06acTh CXOMUMOCTH psiia

VK-1.V.2
VK-2.3.1



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

oa

E xr:=l_x_x-_..._x-‘:_...

n=0
Oreer: (—1;1)

2. Haiitu paguyc cXoauMOCTH psiaa
Z(Erj” =1+2x+4x*+ 4 2"x" + -
n=>0

OtBer: R=0,5
3. Haiitu paguyc cxoaumocTu psaa

3 (500" = 1455 + 2557 4 o 57" 4
=0

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

n=0

1
OTBeT: R = 3

5. O61acTBIO CXOJAMMOCTH Psiaa

oo

Z Clx—a)"=C+C(x—a)+Clx—a)* ++C (x—a) ..
n=0
SBnsiercs unrepsai (2; 4). Haitaure ero pagunyc cXoauMOCTH.
OTtBet: R=1
51. | CreneHHOM Al 2 =g @, X " CXOAUTCA B TOUKE Xo.UTO MOKHO VK-1.3.2
yTBEPKAAaTh 00 aOCOTIOTHOM CXOUMOCTH ATOTO Psijia B KaXKAOW U3 OIIK-4.3.1
TOYeK X, TAKHX, uTo|x| = |x,|?
Ortger: Ecan crenennoii pag 2. -, a,x " cXoquTcs B TOUKe X0, TO, OH
a0COJII0THO CXOUTCH B KAXKI0H TOUKe X, AJIsl KOTOPOii lac| < |ag).
JTO yTBep K/JAeHHe Ha3bIBaeTCsl TeopeMoil AdeJs.
52. VK-1.¥.2
1. PasnoxwuTh MHOTOWIEH f(x) = —x® —10x* —30x —31 ppsax | OMNK-1.V.1
Teiinopa B OKpECTHOCTH TOYKH ¥ = —2
OTser:

flx)=—-3—-2(x+2)—4(x+2)"— (x+2)°

2. Pasnoxwuts MuorOwieH f(x) = —x° —2x~+5x—1 B pan
Teiinopa B OKpeCTHOCTH TOUkH * = 1

OTBeT:
flx)=1-2(x—1)—5(x—1)*— (x—1)?

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




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

4. Paznoxuts MHOrowten f(x) = —2x*—2x7+7x +13 Bpan
Teilsopa B OKpECTHOCTH TOUKH ¥ = —1

OTtBer:
f(x)=6+5(x+1)+4(x+1)*—2(x+1)3

5. Paznoxuts MHOTOWIeH f(x) = —2x° —7x" —x +9 Bpsn
Teinopa B OKpECTHOCTH TOUKH ¥ = —2
OTser:
flx)=—-1+3(x+2)+5(x+2)*—2(x+2)*

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

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

Kon
WHJUKAaTOpa

Y4eOHBIM MJIAHOM HE IPEJYCMOTPEHO

[lepeyeHp TeMm [UIi KypCOBOTO TPOCKTHPOBAHUS/BBIOIHEHUS KypCOBOH pabOTHI

MpeICTaBIeHbI B Ta0nuie 17.

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

Ne n/nn .
KypcOBOIl pabOThI

[TpuMepHBIii epedeHb TeM AJIsi KypCOBOTO MPOEKTUPOBAHUS/BBITOTHEHUS

Y4eOHBIM IIAHOM HE MPEAYCMOTPEHO

BOHpOCLI AJid - IIPOBECACHUA HpOMe)KYTOqHOﬁ arrecrtaiun B BHUAC TCCTUPOBAHUA

IpeJICTaBICHBI B Ta0wmie 18.

Tabmmna 18 — [IpumepHBIii IepedeHb BOITPOCOB ISl TECTOB

Ne
Kon

o/ [IpuMepHBIii epedeHs BOIPOCOB ISl TECTOB WHIMKATO

pa

i

TunoBo# BapuaHT TECTOB
1 cemectp
1. | Beuucnure 1) 1 YK-1.3.2
npeen 2) 3 YK-2.V.1
. 3x2 4+ 2x — ¥3) 1,5
LT T ) T
OTtBer: 3)

2. | Toukoit 1) 6 YK-1.V.2
pa3pbiBa 2) 2 OIIK-
byHKIIUU 3) 1 2.3.1
v x—3 4) 4
) (_:(:—3],!1;11_:( OTtBerT: 3)




SABIIACTCS TOYKA

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

OTtBert: 4)

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

5. | Borunciure 1) ———+ VK-1.V.2
HHTErpaj arctgx

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

6. | Beruncnure 1) 0,5(3-8x)°(-8) VK-2.V.1
MIPOU3BOJHYIO 2) 0,5 (3-8x)°5 (8) VK-1.¥.2
byHKUIUM
y=(3-8x)%° 3) 0,8 (3-8x)°°(-8)

4) 0,5 (3-8x)°8 (-8)
Otser: 1)

7. | Boluncnure 1) y =251 VK-2.V.1
NPOU3BOJHYIO | 2) y = e™*

BTOPOTO 3) v=75e"1 OIIK-
nopsijKa 4) 25 23.1
ynximn Ortger: 3)

y = g5 1

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

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

9. | IlepBas 1) ckopocTh M3MeHeHHs! (PYyHKIHH YK-2.3.1
MIPOU3BOAHAS 2) wHampaieHue QyHKIUU OIIK-
byHKIIUN 3) npuparieHue QyHKIUH 1.3.1
IIOKa3bIBACT. 4) npupamenne aprymenTa dhyHKIHM

Otger: 1)

10.| Auddepenunan | 1) oTHOIIEHUIO MpUpaIIeHUst QYHKIUH K MPUPAIICHHIO YK-2.3.1

(GyHKIIMN paBeH aprymMeHTa
2) TPOW3BEICHUIO MPHUPALICHUS (PYHKIIMU Ha TIPHPAICHAE
aprymMeHTa

3) mpou3BeIeHUI0 MPOM3BOIHON HA MPHPAIIEHHE
apryMeHra




4) mpHpaIIeHUIO apryMEHTa
OTtBet: 3)

11.| Beraucnure 1) 1 YK-1.¥.2
YHCII0 TOYEK 2) 2 YK-2.V.1
pa3pbiBa 3) 3
byHKIIHH 4) 0
v = x + 2| Orser: 3)
T (x4 3 (- 40
12.| Beruncianre 1) 0 YK-1.3.1
npezaen 2) 9
 sin®3x 3) 3
lim — 4 1
Ortser: 2)
13.| YpaBHenue 1) y=2x+4 VK-2.3.1
KacaTeJIbHOM K | 2) v =4x + 3
rpaduxy 3) y=2x—5
yHKIHIH 4) y=3x—4
y=x"—2 Ortger: 4)
B €r0 TOYKE C
abcuuccoit
Xo= 1 umeer Bug
14.| Beruucnure 1) 0 YK-1.V.2
3HaUYCHHE 2) -1
HPOU3BOIHON 3) 3
BTOPOTO 4) -4
nopsiaKa Otgert: 4)
byHKIIIHN
v =sin2x + 4x
B TOUKE ¥ = —
15.| MHOXkecTBO 1) _Ysin3dx —tcos3x L C VK-2.3.1
TepBOOOPa3HBIX ) 1’
byrKIT 2) 3xsin3x + Jros3x +C
flx) = —xcos(3 ©3) 3xsin3x — §CGSSX +C
MMCCT B 4) 3xsin3x + 9cos3x + C
Otser: 1) -
16.| Borunciure 1) VK-2.V.1
UHTErpai OIIK-
[ dx 1.3.1
J xinx 2)
3)

4)




2)

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

4) =%




3. | Vkaxmnre 1) Z=, = (x—2)" VK-2.3.1
CTETICHHOM psiI, . -

UL KOTOpOl?O 2) Eijzl T (x =2 :I“
unrepsai (0;2) 3) L=y (x—1)"
ABJIAETCS 4) Xr- n(x+2)"
UHTEPBAIIOM OrtBert: 3)
CXOJINMOCTH.

4. | Ykaxute 1) 6 YK-1.¥.2
YaCTHYIO 2) 6xy
[IPOU3BOAHYIO 3) 6x
no v oyskuuu | 4) 3Fx*

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

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

UHTErpal
fif, av
paBeH

6. | HeoOxomumbrii 1) T=, 3_‘? YK-1.3.1
MIPU3HAK w
CXOJUMOCTH HE 2) Lo —ia
BBITOJIHEH TSI w5’
psna 3) Eri=l 3;!2:2

4 T
OrtBer: 3)

7. | Paccunraiite 1) Zcos(5x+ 2y) VK-2.3.1
YaCTHYIO 2) —2sin(5x+ 2y) OIIK-
MIPOU3BOJHYIO 3) cos(5x+ 2y) 1.3.1
9= 4) (5x + 2)cos(5x + 2y)
fl;YHKHHH Otger: 2)

z = cos(5x + 2y)

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

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

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




3HaYEeHHE 2) 2
¢ynkuuum nByx | 3) 10
IIEPEMEHHBIX 4) 19
7z=2x-y+15 B OrtBert: 3)
touke A(-2,1)
11.| Haiigure 1) 2Zcos(5x+ 2y) VK-2.3.1
YaCTHYIO 2) —2cos(5x+ 2y)
IIPOU3BOJHYIO 3) cos(5x+ 2y)
Z—z 4) (5x + 2)cos(5x + 2y)
KIUU
?yj sin(5x + 2y Orser: 1)
12.| Jana q)y}g(HI/ISI 1) 1+ 3x— ;;{f VK-1.V.2
flx) =e™, 2) 1+ 3x+ 9x? OIIK-
TOTrJia TIEpPBbIE 3) 1— 3x+ 9x° 2.3.1
TpH (OTJIUYHBIC 3 .
OT HyJIs) YiIEHa 4) 1+ 3xc+ 20
pazIoKeHUs
stoi pyakiuu | OTBet: 4)
B pan Teilsopa
B OKPECTHOCTH
TOYKU X5 =0
UMEIOT BUJ
13.| IToBTOpPHBII 1) 0 YK-1.3.2
UHTErpal 2) 1 VK-1.V.2
3) 05
vlﬂf dx VI"; dy FI"__ﬁl d4) -1
paBen Otser: 2)
14.| HeoOxoauMbIi 1) _lz_lﬂa_—E VK-2.3.1
IPU3HAK i
CXO/MMOCTH HE 2) Zi=1 i
BBIIIOJIHEH IS 3) T=,- > .
psna <
4 T2,
Otger: 1)
15.| Eciiu V-»5T10 1) 27 YK-2.3.1
Ky0 co 2) 9 OIIK-
CTOPOHOMU 3) 81 1.V.1
JUTAHBI 3 4) 16
eauHuel, Toraa | Oreer: 1)
UHTETpal
fif, av
paBeH
16.| Beruucnure 1) 0,2 YK-1.3.2
MIOBTOPHBIN 2) 0,3 OIIK-
UHTETpal 3) 0,25 1.3.1
plﬁcl dx plﬁf —ﬂ‘l 4) 05

oF

Otgert: 3) 0,25




17.| Haiigure 1) [0, 4) YK-2.V.1
0071aCTh 2) (0,3)
CXOJIUMOCTH 3) (0,2)
D D)
e OtBet: 1)
18.| Beraucnure 1)4,5 YK-1.3.1
UHTETpal 2) 0,75
Jl1. JE. 1 3)4
J.: dx Jl xydy | 4)2
Otger: 2)
19.| YactHas 1) 6 YK-2.3.1
MPOU3BOAHAS 2) 6xy
o x ¢pyuknun | 3) 6X
TIBYX 4) 6x + 3x?
MePEMEHHBIX Ortser: 2)
z = 3x°y
20.| 3naueHue 1) 15 YK-2.V.1
¢ynkuu aByx | 2) 20
IIEPEMEHHBIX 3) -15
7z=3x-2y+16 B 4) -20
touke A(1,2) Otser: 1)
paBHO
21. VYxaxute Tun AuddepeHnaibHoro ypaBHeHus YK-2.3.1
(2x+ D)y +y=x:
OTBeTHI:
1) VpaBHeHue ¢ pa3aeISIOMIUMHUCS TEPEMEHHBIMH
2) JIuHeiiHoe ypaBHEHHE
3) VYpasuenue beprymm
4) YpaBHeHHE B MOJHBIX AU epeHimanax
Otser: 2)
22. VYxaxute ob1ee peuienne qupdepeHnatbHOro YK-2.3.1
ypaBHenns (2x + 1)dy + y*dx = 0: OIlK-
1) y=2In[2x+ 1]+ C 1.V.1
2) vy =In|2x +C|
2
8) ¥= In|Zx+i|+C
4) y = 3In|x|
OTtBet: 3)
23. Vkaxute yactHOe penieHne nuddepeHnnantbHoro YK-2.3.1

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

1) y=4e > +5

2) v=4—x

3) y=3e* +2

4) y=2e"+2

OTtBer: 3)




24, Cpenu nepeuncieHHbIX TudGepeHaIbHbIX YpaBHEHHHA

YKOKHUTE YPABHEHUE C PA3ACIAIONIMMUCS IEPEMEHHBIMMU: YVK-2.3.1
1) (x*+y* +2x)dx + 2xydy = 0 OIIK-
2) (x*+y*)dx + 2xydy =0 1.V.1

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

OTtBet: 3)

CucreMa OlLIEHHBAHUS TECTOBBIX 3a/IaHUM:

1 Tun) 3amanue KOMOMHUPOBAHHOTO THMA C BBIOOPOM OJHOTO BEPHOTO OTBETA U3 YETHIPEX
MPEJIOKEHHBIX U 000CHOBaHHWEM BhIOOpA CUMTAETCS BEPHBIM, €CIIM MPaBWIBHO yKa3aHa 1udpa
U TIpUBEIEHBl KOHKPETHBIE apryMEHTHI, HCIOJb3yeMble TpU BbIOOpe oTBeTa. lloiHoe
COBIAaJIEHUE C BEPHBIM OTBETOM OlLIeHHUBaeTCs 1 OajioM, HeBEpHBIA OTBET WIIM €T0 OTCYTCTBUE —
0 Gamnos.

2 tun) 3agaHue KOMOMHHMPOBAHHOTO THMAa C BHIOOPOM HECKOJBKHUX BAapUAaHTOB OTBETa W3
NPEUIOKEHHBIX U Pa3BEPHYTHIM OOOCHOBAaHHMEM BBIOOpA CUMTAETCS BEPHBIM, €CIH MPABUIBHO
yKa3zaHbl UGPHl U MPUBEACHBI KOHKPETHBIE apTyMEHTHI, HCIOJIb3yeMbIe IPU BHIOOPE OTBETOB.
[TonHOE coBmageHNE C BEPHBIM OTBETOM OICHHBAETCs | OamioM, eciau JOMYIICHbI OMIMOKH MIIN
OTBeT OTCYTCTBYeT — 0 Oasios.

3 tum) 3amaHue 3aKpPBITOTO THIIA HA YCTAHOBJIGHHWE COOTBETCTBUSI CUMTAETCS BEPHBIM, €CIH
YCTaHOBJIEHBl BCE COOTBETCTBUSA (MO3ULMU U3 OIHOTO CTOJIOIA BEPHO COMOCTABJICHBI C
MO3ULIMSIMU Apyroro ctojiona). [lomHoe coBnazeHue ¢ BEpHBIM OTBETOM OIleHUBaeTcs 1 OamioM,
HEBEPHBIN OTBET WJIH ero oTcyTcTBHE — () OaysioB

4 tumn) 3amaHue 3aKpBITOTO THIA HA YCTAHOBIIEHHE IOCIEIOBATEIHLHOCTH CUHUTACTCS BEPHBIM,
€CIM TPaBUIBHO yKa3aHa Bcs TocieaoBaTenbHocTh mudp. [lomHoe coBmageHue ¢ BEPHBIM
OTBETOM OIleHUBaeTcs | Gayiom, eciv JOMyYIIeHbBI OIMOKH WM OTBET OTCYTCTBYET — () Gayuios.

5 Tun) 3amaHue OTKPBITOTO THUIA C Pa3BEPHYTHIM OTBETOM CUMTAETCS BEPHBIM, €CIH OTBET
COBIMAZAaeT C OSTAIOHHBIM 10 COACPKAHUIO W TONHOTE. lIpaBUIIBHBIN OTBET 3a 3amaHue
OlleHMBAaEeTCs B 3 Oasia, €Clii OMyIeHa OIHa OIMOKa \ HETOUYHOCTH \ OTBET NMPABUIIbHBIN, HO HE
HOJHBIH - 1 6as, ecnu gomyineHo Oosiee 1 ommOKK \ OTBET HENPaBUIIBHBIN \ OTBET OTCYTCTBYET
— 0 6amoB.

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

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX padOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PAOOT

Jluneiinas anreOpa

Ananmutudeckas reoMCTpus

10.4. Metoauueckue  Marepuaibl,  ONpPEACNAIONIME  HPOLEIyphl  OLIEHUBAHHA
MHAMKATOPOB, XapaKTEpU3YIOLUX JTanbl (OPMUPOBAHMUS KOMIIETEHLUH, COAEpKaTcsi B
JOKAJIbHBIX HOpMaTuBHbIX akTax [YAIIL, pernameHTHpyOIIMX NOPSAAOK M MPOLEAYPY
MIPOBEJCHUS TEKYIIEr0 KOHTPOJISl YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTalli 00y4aroImuXcs
I'VAIL

11. Meroauveckue yKazaHus I 00y4JarOmUXCs 0 OCBOCHUIO AUCITUTUTHHBI




11.1. Meroauueckue ykazaHus A OOy4aroIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepuaia.

OcCHOBHOE Ha3HAYCHME JIEKIIUOHHOIO MaTepuana — JIOTMYECKH CTPOHMHOE, CUCTEMHOE,
riyOoOKoe U sICHOE WU3JIOKEeHHMe yueOHoro marepuana. Ha3HaueHune cOBpEeMEHHOM JieKLuu B
paMKax IUCIMIUIMHBI HE B TOM, YTOOBI MOJIYYUTHh BCIO MH(POPMALUIO 1O TEME, a B OCBOCHUU
(GyHAaMEHTAJIbHBIX NpoOJeM JUCHMIUIMHBI, METOJOB HAy4yHOrO IIO3HaHMS, HOBEHUIIMX
JOCTIDKEHUI Hay4HOH MbIciu. B yueOHOM mporecce JEKIUs BBIMOIHAET METO0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUUU. JIeKIus pacKpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOH 00sacTé 3HaHUs, €€ HpoOJIeMbl, JAaeT LEJbHOE INPEICTaBIEHUE O AUCIUILIMHE,
IIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUAIIIIMHAMM.

IInaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYarONIMMHKCS JEKIIMOHHOIO MaTepuaa;

— TIOJYy4Y€HHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OIPEIEIISIETCS LEIEBOM YCTAHOBKOM K KaK10M KOHKPETHOU TEME;

— TIOJIyY€HHE OIbITa TBOPUECKOI pabOThl COBMECTHO C IPENOJaBaTEIeM;

— pa3BuTHE HOPOPECCHOHATBHO-IENOBBIX  KauyecTB, JIIOOBM K TNpeAMETYy H
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIILITICHHUS.

— MOSABJIECHHE HEOOXOJMMOTro MHTEpeca, HEOOXOANMOTrO JUIs CAMOCTOATENILHOM paboThI;

— TOJy4YyeHUE 3HAHUNW O COBPEMEHHOM YPOBHE pAa3BUTHS HAyKM U TEXHUKU U O
IIPOTHO3€ UX Pa3BUTHsI HA OJIMKaMIIne Tobl;

— HayyuTbCsd METOJMYECKH oOpadarbiBaTh MaTepuasl (BBIACIATH TJIaBHBIE MBICIU U
IIOJIOKEHUS, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  Pa3jIM4YHBIX
(bopMynupoBKax);

— TOJIyueHHE TOYHOI'O IOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TOHATHH.

JlekuMOHHBI MaTepuan MOXKET CONPOBOXKAATHCA JEMOHCTpalUMed CIaioB U
UCIOJIb30BAaHUEM DPA3/aTOYHOr0 MaTepuajia IpH HPOBEAEHUM KOPOTKHX JHUCKYCcCHH 00
0COOEHHOCTSX MPUMEHEHUS OTJENIbHBIX TEMAaTHK M0 JUCLUIUINHE.

CrpykTypa npe1ocTaBiIeHUs JIEKIIMOHHOTO MaTepuaIa;

— Omnpenenenns MaTeEMaTHYECKUX TEPMUHOB.
—  @DopMyIMpPOBKA TEOPEMBI.

— JloKa3arenbCTBO TEOPEMBI.

— HNnmroctpupyromye npumMepsl.

11.2. MeTtoauueckue ykazaHUS sl OOYYaIOIIUXCS MO MPOXOXKACHUIO MPAKTUYECKUX
3aHATHH

[IpakTueckoe 3aHATHE SBISETCS OAHOW M3 OCHOBHBIX (DOpPM OpraHu3aluHu y4eOHOTO
mporiecca, 3aKIII0YaroNasicsl B BRITIOJHEHUN 00yUJaIONUMUCS TT0JT PYKOBOJICTBOM TIPEIO1aBaTENs
KOMIUIEKCa Y4YeOHBIX 3aJaHUNl C 1eJIbl0 yCBOEHHUS HAYyYHO-TEOPETUYECKHMX OCHOB YUeOHOMU
JUCITUTUIAHBI, TPHOOPETEHUST YMEHU Y HABBIKOB, OITBITA TBOPUECKOH JIEATEIHHOCTH.

[enpro MPaKTUYECKOTO 3aHITHS I 00YUYaIOIIETrocs SIBISIETCS IPUBUTHE 00yYatOIIUMCS
YMEHHI W HAaBBIKOB MPAKTUYCCKOM JISATSIIBHOCTH 110 M3ydaeMOU JTUCITUTLINHE.

[Tnaaupyemble pe3yiabTaThl MPU OCBOCHUHU O0YUYAIONTUMCS MPAKTUYECKUX 3aHITHIA:

— 3aKkperuieHWe, YriayOJIeHHWe, pacIlpeHHe M JeTalu3alis 3HAHWHW TMPU PEIICHUU
KOHKPETHBIX 3a/1a4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITEILHOCTH  MBIIUICHUS,
TBOPUYECKOH aKTUBHOCTH;

— OBJIQJICHWEC HOBBIMH METOJaMH W METOJUKAaMU HW3YYCHHS KOHKPETHOH y4eOHOM
IUCIUATUIHHEL,

— BbIpabOTKa CIOCOOHOCTH JIOTHYECKOTO OCMBICICHUS TIOJYYCHHBIX 3HAHUW IS
BBITTOJTHCHMS 3aTaHMI;

— CBSI3aHHBIC C MOJIyYEHHUEM HOBOW MH(POPMAIUH IyTEM CaMOCTOSTEIHHO BHIOPAHHBIX
obecrnevueHrne paluoOHAIBHOTO COYETAHMSI KOJUICKTUBHOW U MHAUBHUIYalTbHOU (POopM 00ydeHHS.



QyHKINUU TPAKTUYECKUX 3aHATUN:

— TI03HaBaTeJIbHAS;

— pa3BUBaIOILas;

—  BOCIIMTATEJIbHAsA.

[To xapakTepy BBINOJHSAEMBIX OOYYAIOIIMMCS 33JaHUN IO TNPAKTHUYECKUM 3aHATHUSAM
NOpa3eIAI0TCA Ha!

— O3HAKOMMTEINIbHBIC, IIPOBOAMMBIE C LEIbI0 3aKpCIUIEHWs MW KOHKPETH3alUu
U3Y4YEHHOT'O TEOPETUYECKOTO MATEPHUAIIA;

— aHaJIUTUYECKHE, CTABSIIME CBOCH LIEJIbIO MOJyYeHHEe HOBOM MH(OpMaIMK Ha OCHOBE
(opManTn30BaHHBIX METO/I0B;

— TBOPYECKHE, IOAXOI0B K PELICHUIO 3a1a4.

@OopMBI OpraHu3alyy NPAKTUYECKUX 3aHATHN:

- B UHTepakTUBHOH (QopMe (pelieHHe CUTYallMOHHBIX 3aJad, 3aHATUS 110
MOJIEJTMPOBAHUIO PEATIbHBIX YCIOBUM, TPYIIIOBBIE TUCKYCCUH);

- B HE MHTEPAKTUBHOH (opme (BBINOJIHEHHE YIPaXHEHUMH, PELIeHHEe THUIOBBIX 3ajad,
pelIeHre CUTYallMOHHBIX 3a/1a4 U IpYyroe).

TpebGoBaHus K TPOBEICHUIO TPAKTUYCCKUX 3aHITUM

[IpakTueckre 3aHATHS HAUMHAIOTCA C 3alMCH B OJKypHal IMpernojaBaTens
MPUCYTCTBYIOIIUX CTYICHTOB. 3aTEM OOBSIBIISICTCS TEMa MPAKTUYSCKUX 3aHATHH.

[IpenogaBaTens 4MTaeT yCIOBHE 3a/Jaydl M IpeajiaraeT CTyIeHTaM CaMOCTOSTEIbHO
pelINTh 3a/1a4y, UCIOJB3Ysl 3HAHUS, MOJyUYEHHBIC CTYICHTOM Ha JieKnud. CTYIEHT, KOTOPBIN
MEPBBIM pElIni 3a7ady, BBI3BIBAETCS K JOCKE. B ciydyae ecinu CTYIAEHT MpaBUIBHO PEIIn
3a/aqy, OH moyrydaer 5 6ayuioB. Ecim cTymeHT pemiaeT 3ajady ¢ MOMOIIBIO MPermoaaBaTelis, TO
nonyyaer 4 Oamnma. 3aTeM, B KOHIIE CEMECTpa, OLIEHKH CTYACHTOB (BKJIIOYAs OLEHKY
MOCENIAeMOCTH) TiepeBoaiTCsT B OOHYchl (kadectBo) or 0 mo 5 OamnoB. DT OOHYCHI
n00aBISAIOTCS K 00111ei cymme 0asioB B paMKaxX MOAYJIbHO-PEUTHHTOBON CHCTEMBI.

CrynmeHTaM BBITAeTCsl JOMAITHEE 3aJlaHWe B BHJE 3a7a4, KOTOPHIE OHU CHAIOT B
YCTaHOBJICHHBIE CPOKHU.

11.3. MeToauueckue yKazaHus sl OOYJAIOIIUXCS O TMPOXO0KACHUIO CAMOCTOSATEIHHON
paboTsl

B xoze BBIMOTHEHHUS CaMOCTOSATENBHON pabOThI, OOYUAIOIIHIiCs BBHIMOTHSAET paboTy MO
3JIaHUI0 M TIPH METOJUYECKOM PYKOBOJICTBE IPEToaBaTelisi, HO 0e3 ero HernocpeCTBEHHOTO
y4acTusl.

st oOydaronuxcst 1Mo 3a04HOM ¢Gopme OOyUeHHSs, CaMOCTOATENbHAass padoTa MOXKET
BKIIIOUATh B ce0s KOHTPOJIBbHYIO paboTy.

B mporiecce BBITTOTHEHUST CaMOCTOSITEIBLHON paboOTHI, y 00ydaromerocss (popMUPYETCs
1eecoo0pa3Hoe TUIAHUPOBaHUE Pabodero BpeMeHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHUS
N HaBBIKM B YCBOCHHMU W CHCTCMATH3AllUH HpI/IO6peTaeMBIX 3HaHHﬁ, oOecrieunBaeT BBICOKHI
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOYYCHHs, TOMOTaeT TOJYYUTh HABBIKA TOBBIIICHUS
poeCCHOHAIBHOTO YPOBHSI.

MeTtoaudyeckumMi ~ MaTepualaMH,  HAMNpaBISIONIMMH  CAMOCTOSITENBHYIO — paboTy
00yJaronuxcst ABISIOTCS:

—  y4eOHO-METOAMYECKH MaTepHal Mo AUCIHUILTNHE;

11.4. Metoauueckre yKazaHusl JUIsl OOYYarOIIMXCS IO MPOXOXKICHHIO TEKYLIETro
KOHTPOJISI YCIIEBAEMOCTH.

Tekylmuii KOHTPOJIb YCIIEBAEMOCTH MPEIyCMAaTPUBAET KOHTPOJIb KadyecTBa 3HAHUU
00yYaroImuxcsi, OCYIIECTBISIEMOIO B TEUEHUE CEMECTpa C IIeJbI0 OICHMBAHUS XO0Jla OCBOCHUS
JTUCIUTUIAHBI.



B Teuenume cemectpa B cucteme JIucTaHmuoHHOro oOyuenuss I'YAII B dopme
TECTUPOBAHUS TIPOBOJATCA JIBE IPOBEPOYHBIE pabOTBI MO PENICHHI0 3adad W OJIUH
TEOPETUYECKH Ompoc (IepeueHb BOMPOCOB JUIsl TECTOB pa3MelleH B «baHKe BONMPOCOB» B
cucteMe JuCTaHOMOHHOTO o0OydeHus ['YAII), Ha mnpakTUYeCKUX 3aHATHIAX IPOBOISATCS
IPOBEPOUYHBIE PaOOTHI IO pasjiesiaM Kypca B MHUCbMEHHOW (opMe, pacCUMTaHHbIE KaK Ha LeJ0e
3aHATHE, TAaK U Ha €r0 4acTh.

Pe3ynpTaThl TEKyIIEero KOHTPOJS YCIIEBAEMOCTH OYAyT YUMTBIBATHCS MPH MPOBEICHUN
POMEXXYTOYHOH aTTecTaluy (IIPH UCHOIb30BaHUU OATbHO-PEHTHHIOBOW CHCTEMbI OIICHUBAHMS,
KaXIbIi BHJ KOHTPOJS OIEHHMBAETCS B Oaulax, W3 KOTOPBIX (OPMHUPYETCS HTOTOBBIN
pe3ynbTar).

11.5. Metoauueckue yka3zaHus AJig OOy4YarOLIUXCs MO MPOXOKICHUIO MPOMEKYTOUHON
aTTECTALUU.

[Ipomexyrounas  arTectanus  oOydaroluxcst — MpeaycMaTpuBaeT  OLICHHWBaHUE
IIPOMEKYTOYHBIX U OKOHYATEIBHBIX PE3yIbTaTOB O0YyUYEHHS 0 TUCHUIUIMHE. JK3aMeH — Gopma
OILICHKHU 3HAHUH, MOJTYYEHHBIX 00YYaIOIIUMCS B MPOIECCe M3YUYEHUS BCEH JAMCUUIUIMHBI WIH €
4acTH, HaBBIKOB CaMOCTOSITENIbHOM paOOThl, CIIOCOOHOCTH MPUMEHATh HX JUISl pElIeHUus
MPaKTUYECKUX 3aJa4. DK3aMeH, KaKk IPaBUjIo, IPOBOJUTCS B MEPHUO]] 3K3aAMEHALIMOHHON CECCUU
U 3aBEpILAETCSl ATTECTAL[MOHHON OLEHKOM «OTIMYHO», «XOPOLIOY», «YyIOBIETBOPUTEIILHO,
«HEYJIOBJIETBOPUTEIILHO.



Jluct BHECeHUs! U3MEHEHUH B pabouyio MporpaMmy JAUCHUIUINHBI

Jlara BHECEeHHS
H3MEHEHUI U
JIOTIOJTHCHUH.

TToamuce
BHECIIIETO
H3MEHECHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

Hata u Ne

MPOTOKOIA
3acemaHus
Kadeapbl

Ionnuce
3aB.

kadenpoi




