MHWHHUCTEPCTBO HAYKHU U BBICIIIEI'O OBPA30OBAHU ST POCCUHCKOM
OEAEPALINN
(benepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHNUE BBICIIETO
00paszoBaHUs
"CAHKT-IIETEPBYPI'CKUI1 TOCYJIAPCTBEHHbBI YHUBEPCUTET
ADPOKOCMMYECKOI'O ITPUBOPOCTPOEHUA"

Kadenpa Ne 1

YTBEPXIAIO
PykoBonuTens 06pazoBaTeIbHON IPOrpaMMBI

(IOIDKHOCTB, y4. CTEIEHb, 3BAHUE)

B.A. Muxuym

(MHHUIHAIB, (HaMHITIS)

A
' "l/]L.

(TToamuCH)

«26y» uroHsa 2024 r

PABOYASA [TPOTPAMMA JJUCHUITJIMHBI

«MareMmatuka. MaTeMaTHueCcKUi aHaIIN3»
(HammeHOBaHMe JUCIUILINHEI)

Kon nanmpasieHust moaroTroBKu/

09.03.02
CHeHaTbHOCTH

HanmenoBanme HaIpaBJICHUA
HO,Z[I‘OTOBKI/I/ CIICOUaJIbHOCTH

I/IH(I)OpMaLH/IOHHBIe CHUCTCMBI U TCXHOJIOT'NHU

HaumenoBanune
WudopmaninoHHbIE CHCTEMBI i TEXHOJIOTUH B OU3HECe
HAPaBIEHHOCTU
®dopma 00yueHUs 3a04Has
l'on mpuema 2024

Cankr-Iletepoypr— 2024




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 omobpeHa Ha 3aceqanuu kadeapsr Ne 1

«24» utons 2024 r, npotokoi Ne06/2

3aBenytomuii kapeapoit Ne 1

iy

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

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

3amecTuTeNnb TUpeKTopa HHCTUTYTa Ned 1o MeToAnYecKoi pabore

JIo1.,K.T.H. 24.06.24 A.A. PomeHnkoBa

(OJDKHOCTB, y4. CTEIICHb, 3BaHUE) (moxmucek, nara) (vHUIHATEL, GaMHITHs)



AHHOTaUs

Hucuunnuna «MaremaTtuka. MareMaTH4ecKHil aHallM3)» BXOAUT B 00pa30BaTEIbHYIO
poTrpaMMy BBICIIET0 00pa3oBaHUs — MPOrpaMMy OakallaBpHara 10 HaIpaBICHUIO MOJATOTOBKH/
crenuansHocT 09.03.02 «MHBOpMaIMOHHBIE CHCTEMBI M TEXHOJOTHH » HANpPaBICHHOCTH
«H(popMaimoHHBIE CUCTEMBI M TEXHOJIOTHH B OM3Hecey». JlucuuIuimHa peanusyercs: kapeapon
«Nely.

JlucuuiuinHa HaresieHa Ha () OPMHUPOBAHKE Y BBIITYCKHHUKA CIEIYIONIMX KOMITCTCHIINIA:

VYK-1 «CnocoGeH OCyIIECTBIATh MOUCK, KPUTHUSCKUNM aHaIUu3 W CHHTE3 MH(MOpMaIuH,
IPUMEHSTh CUCTEMHBIN TOIXO/ ISl pELIEHMsI [IOCTABJIEHHBIX 3a]au»

VYK-2 «CrnocobGeH ompenensath Kpyr 3a7ad B paMKaxX IOCTaBJICHHOHW M W BBIOHUpATh
ONTUMAJIbHBIE CIOCOOBI UX PEUICHUs, UCXOJS U3 JACHCTBYIOIUX MPABOBBIX HOPM, MMEIOLIHXCS
PECYPCOB U OTPaHUYCHUIN»

OIIK-1 «Crnoco0GeH NpUMEHATh €CTECTBEHHOHAYYHBIE M OOIIEMH)KEHEpHBIC 3HAHU,
METO/Ibl MATEMaTUYECKOTO aHaIM3a U MOJEIMPOBAHUS, TEOPETUUECKOTO U IKCIIEPUMEHTAILHOTO
UCCIIEIOBaHHS B TPOPECCUOHATILHOMN IS TETLHOCTI

OIIK-8 «Cmoco0eH NpUMEHATh MaTeMaTH4YeCKHEe MOJENd, METOAbl U CpelCcTBa
MPOCKTHPOBAHUS MHPOPMAITMOHHBIX U ABTOMATH3UPOBAHHBIX CHCTEM

CopepxaHue  TUCUUIUIMHBI ~ OXBaThIBAET  KpPyr  BONPOCOB,  CBS3aHHBIX  C
muddepeHaIbHBIM U MHTETPATBHBIM HCYHCICHHEM, TEOpHUEH NpPEIeNioB M PSAAOB U HUX
NPUMEHEHHEM.

[IpenogaBanue AMCHUMILIMHBI TpeAyCMAaTpUBAET cieayroue (opMbl OpraHU3alUU
y4eOHOro Ipolecca: JEKIUH, IPAKTUYECKUE 3aHTHSL, CAMOCTOSITENIbHAs paboTa 00y4aroIIerocs.

[IporpaMMo#l IHUCHUIUIMHBI TPEIYyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHAS aTTeCTaIHs B (popMe dK3aMeHa.

OOmiast TpyAOEMKOCTh OCBOCHHUS JAUCHUIUIMHBI COCTABISAET 7 3a4€THBIX €IUHHUL, 252
yaca.

SI3pIK 00yUEHUS 110 TUCHUIIIMHE KPYCCKUI»



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

— (opmupoBaHUE Y CTYACHTOB MOHUMAHHS POJIM MATEMATUKH B COBPEMEHHOM
MUpE, HayKe U MPAKTUYECKON JesTeIbHOCTH B M30paHHON CIEIHaTbHOCTH;

— (dopMHpOBaHKE Y CTY/ICHTOB CIIOCOOHOCTH M HABBIKOB ()OPMYIIMPOBATH U PEIIaTh
npodeccuoHaNbHBIE 3314l C HCIOJB30BAHUEM arllaparta MaTeMaTHYeCKOTro
aHaims3a.

1.2. JlucumninHa BXOIUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTEIbHOMN MPOTPaMMBI
BhIcIIeTo oOpasoBanus (naiee — OIT BO).

1.3. TlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0yUEHHS 110 AUCIUILINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrare M3ydeHus AUCHUILTUHBI OOYYAIOLIUICS JODKEH 00JIafaTh CIEAYIOIUMU
KOMIETCHIMSIMH WIH WX YacTaMu. KoMneTeHIMy U MHAMKATOPHI UX JOCTHXKEHUS MPUBEICHBI B

Tabymune 1.

Ta6ymma 1 — [lepeyeHb KOMITETCHIIMA ¥ MHIUKATOPOB UX JIOCTHKCHUS

Kareropus (rpynna) Kon n HanmeHoBaHue Konx n HanMeHOBaHME HHIMKATOpA
KOMIIETCHIINH KOMIIETCHIIUH JOCTUKEHHS] KOMIIETEHIIUU
VYK-1.3.2 3HaTh METOJIUKHU CUCTEMHOTO
VK-1 Cnocoben MOJIXO0J1a JIJIs1 PEIICHUS TTOCTaBJIEHHBIX
OCYIIECTBIIATh IIOUCK, | 3aJa4
kputndeckuil ananus | YK-1.V.2 ymers ocymecTBisTh
U CUHTE3 KPUTHYECKUN aHAIU3 U CUHTE3
Y HUBEpCATLHEIE uHpopMauu UH(pOPMAaLINY, [TOJIyYeHHOHN U3 pa3sHbIX
KOMIIETEHIINN p ’ p ’ Y1 P
IPUMEHSITh UCTOYHUKOB, JIJISl pELIEHUSI TIOCTABIEHHBIX
CHUCTEMHBIN IIOIXOL 3a1a4
JUTS pEIIEHUS VK-1.B.2 Bnageth HaBbIKaMU CUCTEMHOTO
IIOCTABJIEHHBIX 337a4 | IOJAX0Ja JUJIsl pELIEHMsI TIOCTABJIEHHBIX
3a/1a4
VYK-2.3.1 3HaTh BUJBI PECYPCOB U
OTpaHMYEHUS JJIsl PELIEHUS TOCTaBICHHbBIX
VK-2 Cnocoben P p
OIPEAECIIATD K Janat
P pyT VYK-2.V.1 ymeTs NpoBOANUTH aHAIN3
3aJa4 B paMKax -
. MIOCTaBJIEHHOU 11eNU U (hOpMYIHPOBATh
IIOCTaBJIEHHOW LIENH U
3a/1a4M, KOTOpble HEOOXOIMMO PEIIUTD JIs
BbIOMpATH
€€ JIOCTHKEHUS
ONTUMAJIbHBIE
YHuBepcanbHbIE VYK-2.Y.3 ymeTh BbIABUTATD
CIOCOOBI X . .
KOMIIETEHIINH aJIbTEpHATUBHBIE BAPUAHTHI IEHCTBUH C

peUICHus, UCXOd U3

LIETTBI0 BBIOOPA ONTUMAJILHBIX CITOCOO0B

ﬂ;ﬁxﬁﬁggh@ pemenusd 3aja4, B TOM YUCJIE C IOMOLLBIO
UMEFOLIHXCS U(PPOBHIX CPEICTB
PECYpCOB 1 VK-2.B.2 Bnajers HaBbIKaMHU BbIOOpa

. ONTHMAJIBHOTO CIIoco0a peleHns 3a/1a4 C
OrpaHUYeHUI

Y4ETOM UMEIOLIUXCS YCIOBUM, PECYPCOB U
OTpaHUYCHU N

O6menpodeccrnoHanpHbIE

OIIK-1 Cnocoben
IPUMEHSTh
€CTECTBCHHOHAYYHBIC
1 00IIIENHKEHEPHBIE

OIIK-1.3.1 3HaTh OCHOBBI MATEMAaTHKH,
(hM3HUKY, BBIYUCITUTEIIBHON TEXHUKA U
MIPOrPaMMHUPOBAHUS

OIIK-1.VY.l ymeTp pemars CTaHAAPTHBIE

KOMIIETCHIIUU 3HaHUS, METOIbI npogeccuoHaIbHBIE 3a/1a41 C
MaTeMaTH4eCKOoro IIPUMEHEHHUEM €CTECTBEHHOHAYYHBIX U
aHajau3a u 00IIEeNH)XEHEPHBIX 3HAHUN, METOJIOB

MOICIINPOBAHUA,

MaAaTEMAaTHYCCKOIro aHajln3a u




TECOPECTUUCCKOTO U

UCCIICIOBAHHS B
npodecCHOHATBLHOM
JIeSTEIbHOCTH

9KCIICPUMCHTAJIBHOT'O

MOJIETTUPOBAHUS

OIIK-1.B.1 umeTh HaBBIKH TEOPETUUECKOTO
U DKCIEPUMEHTAIBHOTO UCCIIEIOBAHUS
00BEKTOB PO ECCHOHATBHON
JIESITENIbHOCTH

OIIK-8 Cnocoben
MPUMCHSITh
MaTeMaTHYECKue
MOJIENIN, METOIBI U
CpeacTBa
MIPOCKTUPOBAHUS
HH(OPMALIMOHHBIX U

O6menpodeccrnoHanbHbIE
KOMIIETCHIINH

CHUCTEM

ABTOMATHU3UPOBAHHBIX

OIIK-8.3.1 3HaTh METOI0JIOTHIO U
OCHOBHBIE METO/Ibl MATEMaTHYECKOTIO
MOJICTTUPOBaHUs, KiIacCU(PUKAIIIO U
yCIIOBUS IPUMEHEHUSI MOJIENIeH, OCHOBHBIE
METO/bI U CPEICTBA MPOCKTUPOBAHUS
UH(GOPMALIMOHHBIX U
ABTOMATU3UPOBAHHBIX CUCTEM,
UHCTPYMEHTAJIbHBIE CPEJICTBA
MOJICJIMPOBAHUS U IPOCKTUPOBAHUS
UH(GOPMALIMOHHBIX U
ABTOMATU3HPOBAHHBIX CHCTEM

OIIK-8.Y.1 yMeTh NpUMEHATH Ha MPAKTUKE
MaTEeMaTUYECKHE MOJICIH, METOIbI 1
CpeICTBAa MPOEKTUPOBAHUSA U
ABTOMATHU3AI[MU CUCTEM Ha MPAKTUKE

2. Mecro nucuuruinHbL B cTpykType OI1
JucuunnmHa He Oa3upyeTcss Ha 3HAHUSAX, paHee MPHOOPETEHHBIX CTYACHTAMU MPH
W3YYCHUHU B BBICIIICH IIKOJIE KAKUX -JIM0O JUCIIUILINH.
3HaHuUs, MOJYYEHHbIE NPU HU3YyYEHUHM Marepuana JaHHOM JMCLMIUIMHBIL, HUMEKT Kak
CaMOCTOATENIbHOE 3HAYCHUE, TAK U UCIIOJIB3YIOTCS MTPU U3YYECHUU APYTUX AUCUUILIAH:
«Maremaruka. Teopus BEpOSTHOCTENW U MATEMAaTUUECKasl CTATUCTUKA).

3. O0beM U TPYA0EeMKOCTh AUCHUIUINHBI
Jlanable 00 o0meM oO0beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENBHBIX BHUJIOB yueOHOMU
paboThI 1O TUCHUIIMHE (M paclpeieleHne 3TOH TPYA0EMKOCTH 10 CeMecTpaM) MpeACTaBICHbI B

Tabnuiie 2.

Tabnuua 2 — O6beM U TPYL0EMKOCTh TUCIUIIIIMHbI

Bi yuc6Hoi paoTs! Beero TpynoemMKoCTs 10 ceMecTpaM
Nel No2
1 2 3 4
Oowasn mpyooemKocHb oucCyunIuHbL, 2/ 259 4/ 144 3/ 108
3E/ (uac)
U3 nux uacoe npakmuyeckoi no02omoeKu
Ayoumopnuie 3anamus, BCEro vac. 32 14 18
B TOM YHCIIE:
nexiuu (JI), (dac) 16 8 8
npakTuueckue/ceMunapckue 3ansatus (113), 16 6 10
(gac)
nabopaTtopHubie padoTs (JIP), (uac)
KypcoBoi npoekTt (pabota) (KII, KP), (qac)
9K3aMeH, (4Jac) 18 9 9
CamocmosamenvHnas paboma, Bcero (Jac) 202 121 81
Buo npomesxcymounoit ammecmayuu’ 3auer, JK3.
9K3.,
mudd. 3auger, sx3amen (3auer, udd. 3auq, OK3.
DKs.**) OK3.




*%
Ilpumeuanue:  kaHIUAATCKHI SK3aMEH

4. CopepxaHue JUCIUTUTUHBI

4.1. Pacnpeznenenue TpyI0€MKOCTH TUCIUILIAHEI IO pa3/enaM | BUAaM 3aHATHH.
Pazpgenbl, TeMbl TUCHUIIITUHBI U UX TPYJOEMKOCTh IPUBEJCHBI B Ta0IuUIIE 3.

Ta6imma 3 — Pa3nensl, TeMbl TUCIUIUIMHBI, KX TPYI0EMKOCTh

Pasnesibl, TeMbl JUCLIMILIHHBI H(etf;clam H(?{écc)\?) (IJ{E;) (522) (CEI zg)
Cemectp 1
Pazgen 1. Teopus npeaenon 2 2 40
Paznen 2. luddepeHnmanbHOe HCUUCTICHUS 2 2 40
Pazgen 3. MHTErpansHOE HCUNCICHIE 4 2 41
Hroro B cemectpe: 8 6 121
Cemectp 2
Paznen 4. OyHKUMU HECKONBKUX MEPEMEHHBIX 4 4 28
Paznen 5. luddbepennnanpapie ypaBHEHUS 2 2 28
Pa3nen 6. Psaanl 2 4 25
Hroro B cemectpe: 8 10 81
Hroro 16 16 0 0 202

4.2. CopnepxaHue pa3/iejoB U TEM JICKIIMOHHBIX 3aHSATHI.
ConeprkaHue pas/iesioB U TEM JICKITMOHHBIX 3aHATHI PUBEACHO B Ta0uIE 4.

Ta6n1/1ua 4 — Coz[epxcaHI/Ie pa3aciioB U TEM JICKIHUOHHOT'O IIUKJIA

Howmep pasznena

HazBanue u COACPIKAHUC PA3JACIIOB U TEM JICKIIHOHHBIX 3aHATHH

Tema 1.1. OcHOBHBIE 35IeMeHTapHble QYHKIMH. YUCIOBbIE MHOKECTBA.

Tema 1.2. Ilpeaen pyHKIMHU IPH HEOTPAHUUEHHOM POCTE apryMEHTA.
TeopeMsl 0 npezenax.

Tema 1.3. Ilpenen ¢ynkuuu B Touke. HempeprBHOCTH. 3amedarelibHbBIC
npezensl (2 gaca)

Tewma 2.1. Onpenenenue npousBoaHoi. Ee reomerpuueckuii u
MeXaHUuYecKui cMblci. Tabinia npou3BOJHBIX, YacTh 1.

Tema 2.2. IlpaBuna quddepenunpoBanus. [IponsBoaHas cnoxxHON
¢byHKIMHU, TpOoU3BOAHAsA 00paTHON (yHKIMU. Tabnua npou3BOAHBIX,
qacTh 2 .

Tewma 2.3. IIpousBoaHbIE BRICHINX MOPSAKOB. TeopeMbl 0
b depeHupyeMbIX QyHKIUSAX.

Tema 2.4. Tlpasuno Jlonutans. @opmyna Teisopa.

Tema 2.5. luddepennman ¢pynkunu nepporo nopsaka. Auddepenunanst
BBICIITNX TOPSIIKOB.

Tewma 2.6. ccnenoBanne QpyHKITUI C TOMOIIBIO MPOU3BOIHBIX (2 Haca)

Tema 3.1. IlepBooOpaznas. Heonpenenennslii unterpan. Cpoiicta
HeompeAeIeHHOTo HHTerpania (2 yaca)

Tewma 3.2. Tabnuma uarerpanoB. MeTo ] 3aHECEHHSI IO 3HAK
muddepennmana. MeTo 3aMeHbI IEPEMEHHON WHTETPUPOBAHUS

Tewma 3.3. aTerpupoBanue no yactsaM. MIHTerpupoBaHue paroHaIbHbIX




BBIPAYKCHHIA.

Tema 3.4. aTerpupoBaHue TPUTOHOMETPUUECKUX BbIpaKEHUM

Tema 3.5. Onpegenenubiii uuTerpai. OnpeaeneHue U CBOMCTBA.

Tewma 3.6. MnTerpan ¢ nepeMeHHbIM BepxHUM mipeaesiom. Gopmyna
Hrerotona- Jleitbnuna

Tema 3.7. HecoOCTBEHHBIE HHTETPAJIBI

Tewma 3.8. [IpunoxkeHus: onpeeIeHHOro HHTerpaia (2 yaca)

Tema 4.1 OyHKIMSA HECKOJIBKHUX MTepeMeHHbIX. OCHOBHBIC MTOHSTHS.
HenpepbIBHOCTB.

Tewma 4.2. luddepennupoBanre GyHKIINN HECKOIBKUX MTEPEMEHHBIX.

4 (Yactueie mpousBoanbie. Juddepennuan. [IponsBoanas cioxHOM
¢byakun. YacTHBIE MPOU3BOIHBIC BRICIIMX TOpsaKoB. @opmyia Teitnopa)
(2 gaca)

Tewma 4.3. VccnenoBanne pyHKIIMU HECKOJIBKUX NMEPEMEHHBIX.

Tema 5.1. luddepenunanbubie ypaBHeHUs IepBOro nopsiaka. OCHOBHbIE
nousatus. luddepeHnmanpapie ypaBHEHHS C pa3IeIIONIMHUACS
nepeMeHHbIMH. O1HOpOAHBIE AU epeHIInanbHble ypaBHEHUS IEPBOTO
nopsjka (2 gaca).

Tewma 5.2. Jluneiinsie quddepeHnnanbHble ypaBHEHUS IEPBOTO MOPSAIKA.
VYpasuenne bepaymnu. AuddepeHnnansapie ypaBHEHHS BHICITUX
MOPSIAKOB, JAOMYCKAIOIINE MOHUKEHUE NOPsIJIKA.

Tewma 5.3. JIunelinsie ogHOpoHBIE AU(dEepeHIInaTbHbIE YPABHEHUS C
MOCTOSTHHBIMH K03 puumenTamu. JInHeiHbIe HEOJHOPOAHbIE
g depeHnanbHble ypaBHEHUS BBICIINX MOPSIIKOB (2 yaca).

Tema 6.1. Hucnossie psasl. OCHOBHbIE onpeienenus. Psbl ¢
MOJIOKUTENbHBIMU wiieHaMu. [Ipu3naku [Janambepa n Kommm

Tema 6.2. Heo6xonumblit npusHak. [Ipu3znaku cpaBHeHus. VIHTerpaibHbIi
npusHak Komm.

Tema 6.3. 3HakoniepeMeHHbI€ Psi/ibl. AOCOTIOTHAS U YCIOBHAS CXOIUMOCTH
6 CgoiicTBa abcomoTHO cxoasmuxcs psanaos. [Ipusnak JleitOnuna (2 yaca)

Tema 6.4. ®ynkiuonanbHble psiibl. O6macTh cxonuMoctu. PaBHOMepHast
cxoaumocTh. CteneHHble psaabl. THTepBan cXoauMocTH

Tema 6.5. CBoiicTBa CXOAAIIUXCS CTENIEHHBIX PSJIOB

Tema 6.6. Paapl Teinopa u Maknopena

Tema 6.7. Psg @ypre nepuoanyeckoit pyHkuuu (2 yaca)

Tema 6.8. Psng @ypbe ueTHOM 1 HEUeTHOH PyHKITH

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

Tabmuna 5 — [IpakTudeckue 3aHATHS U UX TPYJOEMKOCTh

N3 Hux Ne
Tpynoem
Ne TeMmbl MpakTUYECKUX @OpMBI IPAKTUYECKUX cocrn, | TPAKTHIC | pasiena
/o 3aHATHN 3aHATUN (uac) ’ CKOH JTUACIIUII-
IIOATOTOB JIMHBI




KH, (4ac)

Cemectp 1

[Ipenemns
panoHaIbHBIX
BBIpAKECHUI Ha
OCCKOHCUYHOCTH U B
TOYKE.

Pentenue 3anau

DKBUBAJICHTHBIE
OECKOHEUYHO MaJIblE.
Yucio e.

Pentenue 3anau

[IpousBoansIe.
[IpaBuia
nuddepeHIpoBaHms

Pemenune 3anau

[IpounsBoHas cI0XHOU
byHKIIMN

Pemenne 3agau

Tabnuuynoe
HUHTETPUPOBAHKE

Pemenune 3anau

Bnecenue nox 3Hak
nuddepennmana

Pemenue 3anau

3aMeHa epeMEHHOM.
HuTterpupoBanue mo
JacTsIM

Pemenne 3anau

WuterpupoBanue
panoOHaIbHBIX

byHKIMIMA

Pemenne 3agau

2 cemecTp

YacTHble NPON3BOIHBIE

Pemenue 3amau

10

YacTtHbie IMPONU3BOJHBIC
BBICHIUX IMOPAIKOB

Pemenue 3amau

11

OkeTpeMyM QyHKIHH
HECKOJIBKUX
epEMEHHBIX

Pemenue 3amau

12

Pemenne
TQepeHIaIbHbIX
YpaBHEHUH IIEPBOTO
nopsiaka. Oomue u
YaCTHBIE PELICHHUS.
Astonomusie /1Y, IV ¢
pa3JieNIeHHbIMU U C
pa3aeNaoIUMUCS
MePEMEHHBIMH.
Pemenne oqHOpOIHBIX
Y nepBoro nopsiaka u
Y koTopbie MOXKHO
MPUBECTH K
OJIHOPOAHBIM

Pemenue 3amau

13

JInnelinbie
nuddepeHImaIbHbIe
YPaBHEHHUs IIEPBOTO
HOpsiiKa. Y paBHEHUS

Pemenue 3amau




bepnynnu
Huddepenunanbuoie
YpaBHEHHUS B MOJIHBIX
muddepeHnmanax.
Nuterpupyromuii
MHOXHTEJIb.

14

Huddepennmanbpapie
YpaBHEHUS BBICIIIUX
MOPSIKOB,
JIOITYCKAOIINe
MOHIKEHUE MOPsIIKa
JIuneitnbie
HEOJIHOPOIHbIE

Qg epeHIraIbHbIe
YpaBHEHHUS C
MOCTOSTHHBIMH
kodpurmenTamu

Permrenne 3agau 2

15

Psanrl ¢
MOJIOKUTEIbHBIMU
wieHamu. [Ipu3Haku
Hanamb6epa u Komu
3HaKoNEepeMEHHbIE
psael. HeoOxoaumbrit
MIPU3HAK U MPU3HAKU
CpaBHEHHUS.

Pemenue 3agau 1

16

Crenennsle psaabl Psasl
Tennopa u MaxkiopeHa.

Psp1 Oypee.

Pertenuie 3agau 2

Bcero: 16

4.4. JlabopaTopHble 3aHATHS

Tembl 1a00paTOPHBIX 3aHATHIA U X TPYJOEMKOCTb TPUBEICHBI B TaOIHIIE 6.

Tabnuua 6 — JIabopaTopHble 3aHATHS U UX TPYJOEMKOCTb

Ne
/o

HaunmenoBanue 1a60paTopHbIX paboT

TpynoemMkocTsb,
(gac)

N3 Hux
MIPAaKTHYECKOU
MOATOTOBKH,
(dac)

Ne
paszena
JIACITUTT

JINHBI

VY4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bcero

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BHITIOTHEHUE KyPCOBOU PabOTHI
Y4eOHBIM MJIaHOM HE TPEIyCMOTPEHO

4.6. CamocrosTenbHas padoTa 00yJarOIIXCs
Bunsl camoctosTensHON paboOThI M €€ TPYIOEMKOCTh MPUBEIEHBI B Ta0uLe 7.

Tabmuma 7 — Bugsl caMOCTOSITENBHOM pabOTHI M €€ TPYAO0EMKOCTh




Buna camocrositenbHOM paboThI BSIZEO’ Cemectp 1, yac Cemectp 2, yac
1 2 3 4
W3yueHne TeOpeTHIecKoro Marepuasia
20 20
nucuuriHbl (TO)
KypcoBoe npoektuposanue (KII, KP)
Pacuetno-rpaduueckue 3aganus (PI'3)
Brimonnenue pedeparta (P)
[ToaroToBka K TEKyImeMy KOHTPOJIEO 20 10
ycneBaemoctu (TKY)
Jomamaee 3ananue (J13) 20 10
KonTtposbabie paboTsl 3a0unnkoB (KP3) 20 20
IToaroroBka K MpoMeXyTOYHOU a1 21
arrectanuu (I1A)
Bcero: | 202 121 81

5. IlepeueHs yu4eOHO-METOAMUECKOTO OOECTIeUeHuUs
JUTSL CAMOCTOSITEIBHON paOOThI 00YYArOIIMXCs IO TUCITUTUINHE (MOIYITIO)
Y4eOHO-METOIUYEeCKUE MATepPHaIIbl JUISI CaMOCTOSITEIIbHONH Pa0OThl OOYYAIOLIMXCSl YKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX M AMEKTPOHHBIX YUCOHBIX W3aHUN
[lepeuyeHpb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/IaHUM MpHUBeIeH B Tabaule 8.
Tabmuna 8— [lepeyeHp Me4aTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TaHUI

HIndp/ bubnuorpaduyeckas ccpuika KonnuecTtso
URL agpec IK3EMILISIPOB B
o6ubnuoreke
(xpome
ANEKTPOHHBIX
HK3EMILISPOB)
517 [Tuckynos H. C. TuddepennuansHoe u 159
1134 MHTETpasibHOE Ucuucienus: yueonuk: B2 1., T. 1./
H. C. ITuckynos. - CII6.: Mudpu, - 1996. - 416 c.
517 [Muckynos H.C. luddhepennmnansnoe u 145
1134 UHTErpajbHOE HCUUCIIeHue: yueoHoe nocobue. T. 2/
H. C. ITuckynos. - U3a. crep. - M.: UnTterpan-Ilpecc,
1998. - 544 c.
517 [TuckynoB H. C. Iuddepennunanpaoe u 237
1134 UHTErpaibHOE ncuncienus: B 2 T.: yuebHoe mocobue
I CTyAeHTOB BTy30B M.: MuTerpan-IIpecc, 2004 -
- 2004. - 415 c.
517 bepman, I'. H. CoopHUK 3371249 110 KypCy 165
b50 MaTeMaTHYeCKOTo aHanu3a: yaeoHoe mocooue / I'. H.
bepman. - 22-¢ u3j., nepepad. - CI16.: [Tpodeccus,
2005. - 432 c.
517 Bricias maremaruka. Psaapl: yaue6Hoe ocobue / O. 167
I'96 A. TI'yeman, C. I1. IlomeiTkuH, A. O. CmupHoB; C.-
[Terep®. roc. yH-T a9pOKOCM. MPUOOPOCTPOCHUSI. -
CIIb. : U3n-Bo I'YAIL, 2015. - 77 c.
https://e.lanbook. | ®uxrenronsi .M. OcHOBBI MaTEMaTHYECKOTO 3BC Jlanb
com/book/65055 | anamu3za. B 2-x T1. Tom 1-b1it - Cankr-IletepOypr:



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

Jlans, 2015.- 448c.

com/book/211928

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

https://e.lanbook. | ®uxrtenronbir .M. OCHOBbI MAaTEMaTHYECKOTO OBbC Jlanb
com/book/411 | ananmza. B 2-x TT. Tom 2-ii - Cankr-IlerepOypr:
Jlans, 2008. - 464c.
https://e.lanbook. | CoopHuk 3a1a4 M0 MaTreMaTHYECKOMY aHaIu3y. Tom OBC Jlanp
com/book/2226 | 1. IIpenen. HempepsiBHOCTh. JJuddepeniupyeMocTsb
/ L. KynpsiBues [u ap.]. - MockBa : ®u3Martiur,
2010. — 496 c.
COopHUK 3a/1a4 IO MaTeMaTHIYECKOMY aHanu3y. Tom ObC Jlanp
https://e.lanbook. | 2. Uurterpansl. Psaapr: yueo. mocodue / JI.JI.
com/book/2227 | KyapsBues [u ap.]. - Mocksa : ®usmariur, 2009. -
504 c.
http://e.lanbook.c | Banguua K.B. Maremaruueckuii ananus. / K.B. 9BC Jlanp
om/book/74580 | Banaun, B.H. Banuisikos, A.B. Pykocyes. - M.
®JIMHTA, 2015. — 361 c.
http://e.lanbook.c | Bepmant A.®. Kpatkuii Kypc MareMaTu4eckoro 3BC Jlanb
om/book/2660 | anamuza. / A.®. bepmant, U.I'. Apamanosuu. - CII6.:
Jlans, 2010. - 736 c.
http://e.lanbook.c | Becos O.B. Jlekuuu 1o MaTeMaTHYECKOMY aHAIU3Y. - ObC Jlanb
om/book/72002 | M.: ®usmaraur, 2015. - 480 c.
http://e.lanbook.c | 3nmo6una C.B. Maremaruueckuii aHa M3 B 3a1a4ax u ObC Jlanb
om/book/2377 | ynpaxuenusx. / C.B. 3nmobuna, JI.H. [Tocuriensckasl.
- M. : ®usmarnut, 2009. - 360 c.
https://e.lanbook. | Bypkosa E. B. Maremaruueckuii ananus. / E. B. 3bC 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.I1. [Ipumenenue 50
T depeHIMATBHBIX YpaBHEHUH JUIs1 peIeHUs
NPUKJIAJHBIX 33/1a4: yueb.-meToa. nocodue/ M.B.
Makapoga, C.II. [Tombrtkun. —CI16.: 'VAIIL, 2021.-
45c.
https://e.lanbook. | Aradonos, C.A. TuddepeniransHbie ypaBHEHUS / 3bC Jlanb
com/book/106546 | C.A. Aradonos, A.Jl. 'epman, T.B. Myparosa. —
MI'TY um. H.3. baymana, 2004. (Cep. MatemaTtuka
B TeXHMUYECKOM yHUBepcurete; Boimn. VII).
https://e.lanbook. | JKab6xo, A. I1. TuddepenimansHbie ypaBHEHUS U ObC Jlanb

Ilepeuenn

TeHeKOMMYHHKaHHOHHOﬁ CETHn

7. IlepeueHb 3IEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB
MH(}OPMaLMOHHO-TEJIEKOMMYHUKAIIMOHHOH cetn «IHTepHeT»
UH(pOPMAaIMOHHO-
HEOOXOJUMBIX JUISI OCBOEHHUS JUCLUIUIMHBI

AIEKTPOHHBIX o0pa3oBaTeNbHBIX
«HTEpHETY,

pecypcos

npuBezieH B Tabnuue 9.

Tabmuma 9 -

TEJICKOMMYHUKAIMOHHOU ceTu «HTepHET»

[lepeueHb 3NEKTPOHHBIX 00pa30BATENbHBIX pECcypcoB HHGOPMAIMOHHO-

URL aapec

HaunmenoBanue



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

http://www.math-net.ru OO01epoccuiickuii MaTeMaTHYeCKUi opTa
http://mathhelpplanet.com/ Marematuueckuii popym Math Help Planet
http://e.lanbook.com/view 9BC «Jlanb»

8. Ilepeuenr HHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp MPOrpaMMHOTO OOECHEYCHHS, HCHOIB3YeMOTrO0 NpPH OCYIIECTBICHUU
00pa30BaTeNILHOTO NpOoIEcca 10 JUCIUIIIHHE.
[Tepeuenp nCmoIB3yeMOro NPOrpaMMHOTO OOecIieueHHs peicTaBieH B Tadbmuie 10.

Tabmuna 10— [lepeueHs mporpaMMHOT0 0O€CIICUCHIS
Ne /i HanmenoBaunmne
Microsoft Windows
Microsoft Office
MathType
Wolfram Mathematica

HlwiNE

8.2. [lepeuenn MH(}OPMALIMOHHO-CIIPABOYHBIX CHCTEM, HCIIOJIB3YEMBIX pH
OCYILECTBIICHIMH 00pPa30BaTEIBHOTO MPOIECcca MO AUCIUTUINHE

[lepeyeHp HCMONB3yeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM TNPEACTABICH B
Tabauie 11.

Tabnuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

9BC «Jlaup»

9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMON Uil  OCYILECTBIICHUS
00pa3oBaTenbHOrO MpoIiecca Mo JUCHUIIINHE, TPeIcTaBlIeH B Taoumiel 2.

Tabnuna 12 — CoctaB MaTepralbHO-TEXHIUECKON 06a3bl

Ne HanmeHoBaHMe cOCTaBHOM 4acTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOHN 0a3bl (pu HEOOXOMMOCTH)

1 | JlekimoHHas ayIuTOpUs

2 | Ayauropust s IPaKTHYECKUX 3aHSATHHA

10. OueHouHbIE CPEACTBA JUISI POBEICHUS TPOMEKYTOUHOM aTTecTaIlluu
10.1. CocTaB OIIGHOYHBIX CPEJICTB JUIS TPOBEACHUS IPOMEKYTOUHOH aTTeCcTaIlluu
oOyJaronuxcs mo AUCHUIUINHE TPUBEACH B Tabnuie 13.
Ta6mmma 13 — CocTaB OIEHOYHBIX CPEJICTB JJISl MPOBEICHUS POMEKYTOYHOM aTTeCTAIUN

Bug HpOMC)KyTO‘lHOﬁ aTTeCTallun HCpC‘-ICHB OICHOYHBLIX CPCACTB

DK3amMeH Cnucok BONPOCOB K IK3aMEHY;
TecTsl.

10.2. B kayecTBe KpuUTEpUEB OIECHKH YpPOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMITCTEHIINH OOyJaronMMuUCs MPUMEHsSeTcsl 5-0aiTbHas MIKaja OIEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KoTopas mpuBeaeHa B Tabuune 14. B TeueHne cemecTpa MOXET MCIOIB30BaThCS
100-6ammpHas  mIKama ~ MOAYJIBHO-PEUTHMHTOBOM  CHCTEMBl  YHHUBEpPCUTETa,  IpaBuja



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

HCIIOJIB30BaHUA KOTOpOﬁ, YCTAHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJIbHBIM HOPMATUBHBIM aKTOM

I'VAIL
Tabnuna 14 —Kpurtepun onieHKM ypoBHSI CHOPMUPOBAHHOCTH KOMITCTCHITUH
OlieHKa KOMIIETEHITNH .
XapakTeprcTrka ChOpMUPOBAHHBIX KOMITCTCHITHIA
5-0auibHas IIKaIa
— oOyyJaronuiicss TJIyOOKO W BCECTOPOHHE YCBOWJ IPOrPAMMHBIN
MaTtepua;
— YBEPEHHO, JJOTUYHO, [TOCJIEI0BATEILHO U TPAMOTHO €r0 U3JIaraeT;
COTITHO — OMUPAsICh HAa 3HAHHWS OCHOBHOW M JIOTIOJHHUTEIIbHOM TITEPaTypBl,
GATTCHON TECHO MPUBSA3BIBAET YCBOCHHBIC HAYYHBIC TTOJIOKEHUS C MPAKTUUECKON
JIeATEeTbHOCTBIO HAIIPABIICHUS;
— yMeno 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMEBIE UM HJICH;
— JIeJIaeT BBIBOALI M 000OIICHHUS;
— CBOOOJTHO BJIQJICET CUCTEMON CIICIIMAIM3UPOBAHHBIX MIOHITHA.
— o0yyJarouiicss TBEPI0 YCBOMII MPOTPaMMHBIN MaTepuai, rPaMOTHO U
M0 CYIIECTBY W3JlaraeT €ro, OINUpasCh Ha 3HAHUS OCHOBHOM
JTUTEpaTypHI,
«XOpOTION — HE JIOMYCKAeT CYIECTBEHHBIX HETOYHOCTE; 5
— YBSI3bIBA€T YCBOCHHBIE 3HAaHUS C MPAKTHYECKON JAESITeIbHOCTHIO
«3a4TCHOY
HaIlpaBJICHUS,
— apryMEHTUPYEeT Hay4YHbIC TOJIOKEHUS;
— JIeJIaeT BBIBOALI H 000OIIECHHS;
— BIIAJICET CHCTEMOM CIICIIMAIM3UPOBAHHBIX TOHITHH.
— oOyyarouuiicss yCBOWJI TOJIbKO OCHOBHOW IPOrpaMMHBIA MaTepua,
M0 CYIIECTBY H3JIaraeT €ro, OMHPasCh Ha 3HAHUSA TOJBKO OCHOBHOM
JTUTEPaATYPhL;
— JIOIYyCKaeT HeCYIIECTBEHHbIC OIIMOKN 1 HETOYHOCTH;
«yIOBJIETBOPUTEIHLHOY .
GATTOHOY — UCTIBITBIBACT 3aTPYAHEHHUS B TMPAKTUYECKOM PUMEHEHWW 3HAHUM
HaIlpaBJICHUS;
— c1abo apryMeHTHPYeT HayuHbIE MTOJI0KECHHUS,
— 3aTpyAHsieTcs B (OpMyITUPOBaHUHU BBIBOJIOB M 0000IIIEHUI;
— YAaCTUYHO BJIAJIEET CUCTEMOM CHEIMATU3UPOBAHHBIX MOHSATUM.
— oOyyJaronuiicss HE YCBOWJI 3HAYUTEIBHOM 4YacTH MPOTPaMMHOTO
MaTrepuana;
— IOMyCKaeT  CYIIECTBEHHbIE  OMIMOKM W  HETOYHOCTH  TIpH
«HEYJIOBJICTBOPUTEIIHHOY .
@ 3ATICHOY PacCMOTpPEHHH MPOOJIEM B KOHKPETHOM HAINpPaBIICHUH; 5
— UCIIBITBIBACT TPYAHOCTH B MPAKTUUYECKOM NMPUMEHEHUH 3HAHUN;
— HE MOET apryMEHTHPOBATh Hay4YHbIE MTOJIOKEHNUS;
— He (JOpMYJIHPYET BBIBOJAOB U 0000IICHHH.
10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WIH UHBIE MAaTEPHUATIBI.
Bompocsr (3agaun) Ais dK3aMeHa mpeicTaBieHbl B Tabmuie 15.
Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa
No Kon
[Tepeuens BompocoB (3a7a4) A SK3aMeHa
1/ WHJIUKATOpa
Cemectp Nel
1. | Ipenen pynkuuu. Berunciaenue npenesnos. VK-1.¥.2

1. Beruucnuts npepen lim “—

OTtBer: 3

2. Borumenuts npegen lim —

OTtBer: 8/5

¥—+po X 2x—8

%" —dx—6

x—3 2K —/XTa




3. Borumcnuts npegen lim ———

w=—+po SXT —3x

OTtger: 3/2
“+x+ 6

4. Beruaucnuts npegen lim :‘—_n

¥—+3 &XT —aX—a

Ortger: - 5/7

5. Berumcnuts npezgen lim —;

x—oa  oX FXTa

OTBeT: 0€CKOHEYHOCTH

ra
[

1

2

6. Bbruucouts npegen lim ———

—-—2 K +2x+8

K

Ortser: -3/6 =-1/2

7. Beraucnuts npegen lim "ﬁ

K o

OTBeT: 0€CKOHEYHOCTH
" —G5x—2

8. Berumciuts npenen lim —
OtBer: 7/6
K —ExT -4
9. Beruucnuts npexen lim —;

x—oo - —Tx+12

OTBeT: 0€CKOHEYHOCTH

10. Beraucuts npenen lim ————

OTteer: 8/5

Kakue u3 npeacTaBiIeHHBIX HUXKE MPEIEIOB MOTYT OBITh BBIYMCIICHBI VK-1.B.2

METOJIOM JIEJIEHUsI Ha OOJIBIIYIO CTETIEHb IEPEMEHHbIX ?

. Ix“—5x
a) lim——
x—0 Xx°+2Ix
b) lim ———

x—+3 -

[ S ]

X FETS

. 3xi-gx—4
c) lim-—7F——

x—oo 2X“—3x-12

I, 2
. xT-Ix"—x+2
e) lim

=0 332_?3_2

OtgeT: a), C), €)

Kakas ¢yHKIIMS Ha3bIBaeTCSl HETIPEPBIBHOM B TOUKE Xo? OIIK-1.3.1
OtBet: ®ynkuus f(X) Ha3pIBaeTCs HeMpepbHIBHON B TOYKeE X0, €CJIH
OHA ompee/ieHa B HEKOTOPO OKPECTHOCTH 3TOH TOYKHM X0 U

lim f(x) = f(x,)
rxg

Yemy paBHa cyMMa KOHEYHOTO YUCJIa OECKOHEUHO MaJbIX (YHKIIHiA? OIIK-1.3.1
OtBer: CymMMa KOHEYHOI'0 YUCJIA 0eCKOHEYHO MAJIbIX (PYyHKUMI —
3T0 PyHKIHMA OECKOHEYHO MaJjiast

Teno aBIKeTCs Mo 3aKoHY S(t) = 5t° +1. Uemy paBHa ckopocTh V(t) B OlIK-1.3.1

MOMEHT BpeMeHH t =17 3anumure HOMep BEpHOTO OTBETA. OIK-1.Y.1




1) 6

2) 4
3) 10
4) 15
Otgert: 4)
1) BeIuucIUTE NPOM3BOAHYIO GYHKIHHE V' = %~ + 4% VK-1.B.2
: OIIK-1.V.1
OtBer: 2x + 4% In4d
2) Bepno nu yrBepkaenue: «I[Ipon3BoHas CyMMBI IBYX
muddepeHupyemMbIx GyHKINI paBHA CyMMeE MPOU3BOJHBIX ATHX
¢bynkuuity. OTBET apryMeHTHpYHTE.
Otser:
IIpaBuna nu¢gpepeHINPOBAHUSA MOTYT ObITH 3AIIMCAHBI:
1. (C-u(x))'=C-u'(x)
2. (U(X)xv(x))'=u"(x)1Vv'(x)
3. (U()v(x))=u"(x)-v(x)+u(x)-v'(x)
ulxl, ¢ ule)vlixl-ulx)vix
4 () =T
®opmyJia Ne4 kak pa3 u o3HauaeT, uTo «[IpousBognasi cymMmmbI 1ByX
aupdepenunpyeMbix GyHKUHA paBHA CyMMe NPOU3BOAHBIX ITHX
GyHKIMi».
1) BsluucIUTE NPOM3BOAHYIO GYHKIHH ¥ = %~ « 4% VYK-1.B.2
. OIIK-1.V.1
OtrBer:v = x - 4% (2 + xin4)
2) Bepno nu yrBepkacHue: «I[Ipon3BoaHas Npou3BEICHUS IBYX
g depeHnpyeMbIX QyHKINN paBHA MPOU3BEACHUIO TPOU3BOIHBIX
TUX QyHKIU». OTBET apryMeHTUupyiiTe.
OTBeT: yTBep:KIeHHe HEBEPHO.
IIpaBnia qpudgepeHnnpoBaHust MOTYT OBITH 3alIMCAHBI:
1. (C-u(x))'=C-u'(x)
2. (U(X)xv(x))'=u"(x)xVv'(x)
3. (U()v(x))=u"(x)-v(x)+u(x)-v'(x)
ulx), s wlelwle)—ulx)vix
4- ('.'l:.l' :I - l': ':.'|.'
®opmyJia Ne3 —310 hopMmyJia AJ1s1 BBIYMCICHUS IIPOU3BOIHOM
npousBeleHus ABYX 1u(pdepeHunpyeMbIX pyHKI M, OHA He
COOTBETCTBYET NNPHBEICHHOMY B YTBEP:KIeHHHU TEKCTY.
Haiinute popmyny ¢ ommnbOkoil. ApryMeHTHpYHUTE CBOM OTBET. OIIK-1.V.1

1. (C-u(x))'=C-u'(x)
2. (U(X)xv(x))'=u'(X)xV'(x)




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

4 (&

vlx

ule)vlx)—ulx)vix

[ o

v

OtBer: omuoOka B popmyJie Ne3. 1o npaBuny quddepeHunpoBanus

npousseaeHus AByX AupdepeHuupyembix GyHKIUI MPOU3BOAHASA

NPoU3BeeHUsI BbIUncasieTcs mo gopmy.ie:
(u(x)-v(x))"=u’(x)-v(x)+u(x)-v'(x)

[TpaBuna nuddepenmmpoBanus. [I[ponsBoaHast CI0KHON (YHKIIHUH.
3ananue 1.
1) Haiinure nmpou3BoHy0 QYHKIIUH

v =5cos(7 +8x) + V7x—8

OTtBert:
3

7 _2

—40sin(7 + 8x) + n (7x—8) *

2) HazoBuTe kakoe-11u00 1udpoBoe cpesicTBO, MPUMEHUMOE IS
peluieHus qaHHou 3agadn. O60CcHyHTE Balll BHIOOD.

OtBet: K ungpoBsiM cpeacrBam, KOTOpbie MOTYT ObITh PUMEHEHbI
JUISl pelieHus JaHHoi 3agaun oTHocuTess Wolfram Mathematica-
nporpaMMHoe odecrneuyeHnue, BKJao4valiee 60J1b10i HAOOP
MaTeMaTu4ecKuX GyHKIUI B TOM YUCIECHCTEMY KOMINbIOTEPHOM
ajiredpbl, OpMEHTHPOBAHHYIO HA MOJATOTOBKY HHTEPAKTHBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONIPOBOXKIEHUEM.

3anganue 2.

1) Haiiaute npon3BoIHYIO (PYHKIIMH
v = 5cos(5+ 2x) *In(5x — 2)
Oteer: —10sin(5 + 2x) * In(5x— 2) + S5cos(5 + 2x) * >

Ex-2

2) HazoBute kakoe-nmu6o undpoBoe cpeacTBo, MPUMEHUMOE st
pereHust JaHHoM 3agaun. OGOCHYHTE Balll BHIOOP.

OtBet: K undpoBbiM cpeacTBam, KOTOpbie MOTYT ObITh PUMEHEHbI
JUIS pelleHus JaHHoi 3aaaum oTHocuTest Wolfram Mathematica-
nporpamMMHoe odecrneyeHue, BKJIKYaIiee 60/1b110ii HAOop
MaTeMaTH4eCKUX GYHKIMHA B TOM YHCJIECHCTEMY KOMIIbIOTEPHOMH
ajnre0pbl, OPpUEHTHUPOBAHHYIO HA MOATO0TOBKY HHTEPAKTHUBHbBIX
AOKYMEHTOB C BIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

3ananue 3.
1) Haiimute mpou3BoIHY0 GYHKIHH
_ —6tg(7 + 4x)
" In (7x—4)
OrtBer:
-24 7
m ¥ 1]1(?5{ ‘l':| Gtg(? ‘l'X:l R —

(In(7x— 4))*
2) HazoBure xakoe-1100 1uppoBoe CpeacTBO, IPUMEHUMOE JIJIst

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



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

pereHust faHHOM 3aaaun. OGOCHYHTE Balll BHIOOP.

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

JUISl pelleHus JaHHoi 3agaun oTHocuTess Wolfram Mathematica-
nporpaMMHoe odecrneuyeHnue, BKJalo4vallnee 00J1b110i Hadop
MaTeMaTUu4eCKUX GyHKIMA B TOM YHCJIECHCTEMY KOMIIbIOTEPHOMH
ajiredpbl, OPUEHTUPOBAHHYIO HA NMOJAT0TOBKY HHTEPAKTHBHbIX
AOKYMEHTOB C BbIYMCJICHUSIMH U BU3YaJIbHBIM CONPOBOXKICHUEM.

3ananue 4.

1) Haiinure nmpou3BoHy0 QYHKIIUH
¥y =4/ 2 — 6sin(7 + 4x)
Otser:

1
- ¢ (—24)cos(7 + 4x)
2,/2 —6sin(7 + 4x)
2) HazoBure kakoe-1u00 uppoBoe CpeaCcTBO, IPUMEHUMOE JIJIS
pereHust gaHHoM 3aaaun. OGOCHYWTE Balll BHIOOP.

OtBet: K undpoBbiM cpeacTBam, KOTOPbie MOTYT ObITh MPUMEHEHbI

JUIsl peleHus JaHHoi 3agaum oTHocuTest Wolfram Mathematica-
nporpamMMHoe odecrieyeHue, BKJIOYawmiee 00J1b110ii Hadop
MaTeMaTH4YecKuX GYHKIHMHA B TOM YHCJIeCHCTEMY KOMIbIOTEPHOM
ajiredpbl, OpMEHTHPOBAHHYIO HA MOJATOTOBKY HHTEPAKTHBHBIX
AOKYMEHTOB € BbIYMCJIEHUSIMU U BU3YAJbHBIM CONMPOBOKIEHHEM.

3ananue 5.
1) Haiiaute npou3BoIHYIO (YHKIIMH

y = 5cos(3 + 4x) + log,(3x— 4)

OTser:

3

(3x—4)In4
2) HazoBute kakoe-mu6o nudpoBoe CPeacTBO, MPUMEHUMOE IS
pelnieHus qaHHou 3agaun. OO60CHyHTE Balll BHIOOP.

—20sin(3 + 4x) +

OtBet: K undpoBsiM cpeacrBam, KOTOpbie MOTYT ObITh PUMEHEHbI

JJISI pellieHus TaHHoM 3a1aun oTHocuTcss Wolfram Mathematica-
nporpamMMHoe odecrieueHue, BKJIOYaomee 00J1b110ii Hadop
MareMaTu4ecKux GyHKUM B TOM YHCJIe CUCTEMY KOMIIbIOTEPHOi
ajareoOpbl, OpUEHTUPOBAHHYIO HA MOATO0TOBKY HHTEPAKTUBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOKIEHUEM.

10.

ITpoBepbTe SABISAETCS JIU BBIPAKEHHE
1 .
- —* (—24)cos(7 + 4x)

2, 2—bmmn| T+42

NpOU3BOIHOM QyHKIMU v = /2 — 6sin(7 + 4x) ? OTBeT 0OOCHYIHTE.
OTBer: BpIpa:keHHe SABJISIETCH MPOU3BOAHOM 1151 PYHKIMH, YTOOBI
3TO0 000CHOBATH MOKHO B3SITh IPOM3BOAHYIO OT

v=42—- 65in(7 + 4x) WIM BBIYHCIUTH HeonpeaeaeHHbIi
HHTErpaji

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

OIlIK-1.¥.1



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

11.

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

OIIK-1.V.1

12.

B kaKkoii TOuKe ypaBHEHHE KacaTeIbHOM K rpaduky GpyHKIUM y=X° -2
nmMeet Bua Yy=3x-4

OTtBer: Xo=1

3amaua MOKeT ObITh pelieHa aByms criocobamu. O0ocHyiTe 00a
criocoba pereHusl.

Otgert: IlepBblii cC1IOCO0 OCHOBAH HA ONpe/le/IEeHUN KACaTeJbHOH K
rpaguky GyHKIUH — ITO 001Iasi TOUKA rpadpuka pyHKIHHN U

NPSIMOi, SIBJISIIONIEHCS KAacaTeJbHOM, T.e. HY>KHO PellMTh CUCTEMY
Ly =x—2

aBHEHUH |-
yp v =3x — 4

Ipu BTOpOM cnocode penieHusi, He0OX0AUMO CPABHUTE of1Iee
ypaBHeHHe KacaTeabHoii ¥ = y(x,) + v (x,)(x— x,) my=3x-4

OIIK-1.V.1

13.

ITyctsb B TOUKE (X0, Yo) MepecekaroTcs aBe kpubbie Y=f(X) u y=g(X). Obe
¢byukuuu Y=f(X) 1 y=g(X) umerot npousBogHbIe B Touke (Xo, Yo). Uemy
paBeH YroJl MeX1y KPUBBIMH?
OrtBet: Yriom ¢ mexxay kpubiMu Y=f(X) n y=g(X) B Touke (Xo, Yo)
HA3bIBAETCS YIoJI MeKIY KAcaTeJIbHBIMH K MPSIMbIM,

g (xgl—f (xg

NpoBeJIeHHBIMHU B TOYKe (X0, Yo0) H tg(e) = 1+ (xg) g’ x
+F(xg) g (xp

YK-1.3.2

14.

[TycTh monokeHue TOUKH MpH €€ ABMKEeHUN 3a1aéTcs pyHkuuein S=S(t),
rjae t — Bpems. UeMy paBHaA CKOPOCTh TOUKK? BrInuiimTe HOMEP BEPHOTO
YTBEPKIACHHUS.

a) CkopocTh TOYKH paBHA NPOoU3BOaHOI pyHkumuu S(t)

a) CKOpOCTh TOUKH paBHA BTOPOU MPOon3BOAHON (yHKIHH S(t)

b) Ckopocts Touku paBHa auddepenimany Gynkuuu S(t)

OrtBeT: a)

OIIK-1.3.1
OIIK-8.3.1

15.

[Tycte ¢pynknus y = f(x) 3agana Ha uaTepBase (a, b). Hazoure ycnoBue
yObiBaHus GyHknuu y = f(x) Ha unTepBane (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.

[Tycte ¢pynknus y = f(x) 3amana Ha uaTepBaie (a, b). Hazoure ycnoBue
BBINMYKJIOCTH BBepX (yHKIMH y = f(X) Ha uHTepBaje (a, b).

OtBet: Eciin BTOpast npousBoanas pynkuuu y = f(x) orpunarenbHa
A5 BcexX X U3 mHTepBaJa (a, b), To pyHKuus BoIMyKJIa BBEpPX Ha
3TOM MHTepBaJe.

YK-1.3.2

17.

ITycts Gyuknus y = f(x) 3agana Ha uatepsaie (a, b). Hazosure ycnosue
BOTHYTOCTH (BBIITYKJIOCTH BHM3) QyHKIMU Yy = f(X) Ha nuHTepBaie (a, b).

YK-1.3.2




OrBer: Eciin BTopas npousBoaHasi pyukuuu y = f(X)
MOJIOKUTEIbHA JUISI BCEX X M3 HHTepBaJa (a, b), To pynkuus
BOTHYTA (BBIMYKJIa BHU3) HA 3TOM HHTEPBAJIe.

18.

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

(a, b).

W3BecTHO, 4TO B TOUKE Xo Ha uHTepBate (3, b) mpousBonHas hyHkiuu y
= f(x) paBHa Hym0. Kakux JaHHBIX HE XBaTaeT, 4YTOOBI yTBEPKIAATh, YTO
B TO# TOUKE (PYHKIUS UMEET MAaKCUMyM?

OrBer: B Toukax 3xcTpeMyMa Ha uHTepBaJie (3, D) npousBoaHas
¢dynkuum y = f(X) paBHa HyJ110 (He00X0AUMOE YCI0BHE). ITA TOUKA
MO:KeT ObITh TOUKOIi MAKCUMYMa, MUHMMYMA WJIM Nepernda
rpaduka pyakuun. s Toro, yTo0bl B TOUKE ObLI MAKCHMYM,
npou3BoaHasi GyHKIMU J0JIKHA MEHSITh 3HAK € IUII0CA HA MUHYC.

YK-2.B.2

19.

Kakas npsiMast TiHWS Ha3bIBA€TCSl aCHMITTOTOM Tpaduka QyHKIIHH
y=f(x)?

Otget: [IpsiMas TMHMS M HA3bIBaETCS ACUMIITOTOM rpadguka
¢yuxuuu y=f(X), ecaiu paccrosinue d or Touku M, Jexkanieil Ha 3TOM
rpajduxe, 10 NIpAMO M CTPEMUTCH K HYJIIO IPU HEOTPAHUYEHHOM
YAaJIeHUH 3TO TOYKH 1O rpaguKy OT HAYa1a KOOPAMHAT B
0€CKOHEYHOCTbD.

VK-1.3.2

20.

BepHo 11, 4yTO BBIpaXkeHue

1n

x2+4+5

.
L .
| g

dx ? OTBeT oOOCHYyiiTE.

—

SBnsiercst pemennem [ (5x® — 2x* + v/ x3
[IpuBenute aBa crioco0a pemeHus.
OtBert: BbIpakeHne

5
5 2
St 2.3
n 3

J (5x° — 2x% + \.-"?jd'x

> =
Tox T+ 5 SIBJIsIETCH pPelIeHHeM

JIJist 0TBETA HA 3TOT BONMPOC MOKHO B35ITH HHTErPa
; - 5. 2. 25
J (52 —2x" +x¥)dx=—x*—=—x*+=-aT+C
- ] 3 5
o

+ ;ﬂ + 5 -310 01HO U3 pemeHuii npu C=5.

BTopoii BapuaHT peleHus: B3ATh NPOU3BOIHVIO OT
y

5 p
T.e. —~xt — = &7
4 3

5 2 2 2 o
;x“ - Exg + =% + 5, IPOM3BOJHAN PABHA IO AMHTErPATLHON

i —
dynxkuun  5x° —2Zx" + Vx| 3HaUNT BbIpasKeHHe
:
5 4 2

i —
e il EIS +oal+ 5 sBJseTCs pellleHHeM MHTerpaJa.

OIIK-1.V.1
OIIK-8.V.1

21.

1. Beluuciauth HeONpeaeNEHHBIN HHTETpa:

J (5:[.3 _ -2:[.2 1 \..-':l.S :Iﬂ":l.

Orser:

5 2 2 3
—xt——x+-x2+cC
4 3 5

YK-1.¥.2
VK-2.V.1




2. BwruuciauThs HeonpeeaEHHBIN HHTETPAT:

[ a 1
J (Vx*+3x" -5, —=)dx
Wxd

OTtBeT:
3 3 L
—x3 + Ex“ —20xt+C

5

3. BbruncnuTh HeomnpenenEHHbBINA HHTETpall:

m

J (x—: - ‘*"?ja‘x

3\9.
OTtBeT:

3 &8 67

—x3i+—xt+C

8 7

4. BbluncnuTh HEONpeneaEHHbIN HHTETpall:

i & "'."_3
X — VX ;
J ———)dx
-:(-n:l

OTtBeT:
5

0,5x*4+0,8x *+C

5. BbruucnauTs HeonpenenEHHbII UHTErpal:

-

J cos(4x — 7)dx
Ortser:

1
—sin(4x—7)+C
&

22.

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

Y METOJ1 3aMEHBI IEPEMEHHON NHTEIrPUPOBAHHSI.

1. BribGepure METOJ MHTETPUPOBAHMS U BHIYUCIUTE UHTErPal.
VYKakuTe KakOd METOJ UHTETPUPOBAHNS IIPUMEHSIIN:

J" 2xdx
Vx?i+3
OTBeT:
2yx2+3+C
Mo:keT ObITH IPUMEHEH KAK MeTO/] BHECEHHS M0/l 3HAK

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

2. Bribepurte MeTOT MHTETPUPOBAHUS M BEIYUCIINTE HHTETPAI.
VYKkaxxute Kakoi METOJ UHTETPUPOBAHUS IPUMEHSIIIN:

" Axdx
J r*4+1
OTBeT:
Zarctg(x®)+ C
MoaxeT ObITh IPUMEHEH KAK MeTO0/l BHECEHHS MO/ 3HAK

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




auddepenuunaia Tak ¥ METOJ 3aMeHbI NepeMeHHOM
HHTErPUPOBAHUS.

3. BeiOepure MeTO MHTETPUPOBAHUS U BBIUMCIINTE UHTETpaJl.
VYKaxxute Kakoi METOJ UHTETPUPOBAHUS IPUMEHSIIN :

J xsin(x? + 3)dx

OTtBeT:

1 5
—;L"OS(X +3)+C

ra

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

4. BpiOepuTe METO/I MHTETPUPOBAHUS U BBIUYMCIUTE UHTETPAJL.
YKaxxute Kakoi METOJ UHTETPUPOBAHUS IPUMEHSIIN:

X
J Vxcos?(yx)
OtBet:
2tg(\Vx)+C
MoaxeT ObITH IPUMEHEH METO/I 3aMeHbI IlepeMEeHH O
HHTErPUPOBAHUS.

5. Bribepure MeTO HHTETPUPOBAHUS U BBIUMCIINTE UHTETpaJl.
VYKaxute Kakoi METOJ MHTETPUPOBAHNS IPUMEHSIIN:
OrtBer:

[ dx
v
—2In|4 — x|+ ¢

MoskeT ObITH IPMMEHEH METO/ 3aMeHbI NepeMeHHOMH
HHTErPHPOBAHUS.

23.

Samanue 1.
1) BBIYHCINTH, IPUMEHUB METO HHTETPUPOBAHUS [0 YACTSIM:

J X E COSYAY

OtBer: xsinx + cosx + €
2) HazoBute Kakoe-mub0 1U(POBOE CPEACTBO, MPUMEHUMOE IS
penieHus qaHHou 3agaun. OO0CHYyiiTe BaIll BBIOOP.

OtBet:
K uudpoBbsiM cpeacTtBamM, KOTOPble MOTYT ObITh NPUMEHEHBI 1JIs
pemieHust JaaHHOl 3amayu  ortHocuTca Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJWO4Yawilee O00JbIOH Hadop
MareMaTu4ecKux (QyHKIUIA B TOM 4YHCJEe CHCTEMY KOMIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYI) HA TMOArOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB C BbIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKICHUEM.

3amanue 2.

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



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

1) Beraucnuth, MpUMEHUB METOJT MHTETPUPOBAHHUS 110 YACTSIM:
[(x +1)e*dx

Otrer: (x +1)e* —e* + C
2) HasoBure Kakoe-n1u00 mH(GPOBOE CPEACTBO, MPUMEHHUMOE IS
peureHus qaHHou 3agadn. OO0CHYITE Balll BEIOOP.

OTtBet:
K uudpoBbiM cpeacTtBaM, KOTOpble MOTYT OBITh NMPUMEHEHBI JIs
pelieHusi aHHOM 3agauyd  oTHocuTcsa Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJO4Yawilee O00JbIIOH Hadop
MaTeMaTH4ecKMX (PYHKIMH B TOM 4YHCJIe CHCTEMY KOMIbIOTEPHOMH
ajiredpbl, OPHEHTHPOBAHHYI0 HA TOATOTOBKY MHTEPAKTHBHBIX
JOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONPOBOKIEHUEM.
3amanue 3.

1) BeraucnuTh, MPUMEHUB METO/I HHTETPUPOBAHHUS 10 YACTSIM:
J xlnxdx

Otser: 0,5x*(Inx—0,5) + C
2) HasoBure Kakoe-au00 HH(POBOE CPEACTBO, NPUMEHHUMOE IS
pereHust JaHHoM 3aaaun. OOOCHYWUTE Balll BHIOOP.

OTtBeT:
K mudpoBbiM cpeacTtBaM, KOTOpble MOTYT OBITH NPUMEHEHBI IJIs
pelieHusi JaHHOM 3agayd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe oOecrnedyeHue, BKJIO4Yawilee O00JbIIOH Hadop
MaTeMaTH4YeckuX (YHKUOMA B TOM YHCJIECHCTEMY KOMIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYI0 HA TOATOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB € BbIYMCJIEHUSIMH U BU3YAJbHBIM CONPOBOKIEHHEM.
3ananue 4.

1) BeruncnuTh, NPUMEHUB METOJ UHTEIPUPOBAHUS 110 YACTSM:
.'l.': * ginydx

OtBer:—x’cosx + 2xsinx + 2cosx + C
2) HazoBure kakoe-mub0 1UPPOBOE CPEACTBO, NPUMEHHUMOE IS
peuieHus qaHHou 3agadn. O60cHyTe Balll BHIOOP.

OTtBeT:
K uudpoBbiM cpeacTBaM, KOTOpPbIe MOTYT ObITh IPUMEHEHBI JIJIsI
pellleHUs JaHHOI 3aga4uu oTHocuTcst Wolfram Mathematica-
nporpaMMHoe odecrneyeHue, BKIKYaIiee 00/1b110ii HAOop
MaTeMaTH4eCKUX PYHKIMA B TOM YHCJIe CUCTEMY KOMITIbIOTEPHOM
ajredpbl, OpUEHTHPOBAHHYIO HA MOATOTOBKY HHTEPAKTHBHBIX
AOKYMEHTOB C BIYHMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

24,

Samanue 1.

1) BeruuciuTe onpeaeacHHbIN HHTETPa:

J dx
0

OtBer: 2
2) HazoBute kakoe-1m00 HUPpPOBOE CPEACTBO, IPUMEHUMOE IS

YK-2.V.3



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

perieHust faHHOM 3aaaun. OOOCHYWTE Balll BHIOOP.

OTtBet:
K mudpoBbiM cpeacrBaM, KOTOPble MOI'YT ObITh NMPUMEHEHbI JIsl
pelieHusi aHHOM 3agauyd  oTHocuTcsa Wolfram Mathematica-
nporpaMMHoe oOecrnedyeHue, BKJO4Yawilee O00JbIIOH Hadop
MaTeMaTU4YecKHX (PYHKUHMH B TOM 4YHCJe CHCTEMY KOMIbIOTEPHOIi
ajareOpbl, OPUMEHTHPOBAHHYI0 HAa MOATN0OTOBKY MHTEPAKTHBHBIX
JOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONPOBOKIEHUEM.

3aganue 2.

1) BblunciIuTE ONPEICICHHBIA HHTETPA:

1

J 2dx

0

OtBet: 2
2) HazoBute kakoe-mu00 mudpoBoe CPeaCTBO, MPUMEHUMOE IS
peteHust naHHo# 3anaun. OOOCHYy#iTe Balll BHIOOP.

OtBet:
K uudpoBbiM cpeacrtBamM, KOTOPble MOTYT ObITh NPHMMEHEHBI JJIs
pemienust aaHHOW 3amaum  otHocutcss Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJOYawIilee O00JbIIOH Hadop
MaTteMaTu4yeckuXx (yHKUMHA B TOM 4YHCJE CHCTEMY KOMIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYK) HA TMOATOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB C BHIYMCJIEHUAMH U BU3YaJIbHBIM CONPOBOKIEHHEM.

3anganue 3.

1) BbluucCIUTE ONPEICICHHBIA HHTETPA:

3

J xdx

-

OrBer: 9/2-4/2=5/2
2) Ha3zoBute kakoe-mu60 mudpoBoOe CPEeaCTBO, MPUMEHUMOE IS
penieHus qaHHou 3agaun. OO0CHYyIiTe Balll BBIOOP.

OTtBet:
K uudpoBbiM cpeacrtBamM, KOTOPble MOTYT ObITh NPHUMEHEHbI sl
pemieHust JaaHHOl 3amayu  ortHocuTca Wolfram Mathematica-
nporpaMMHoe olecnedyeHue, BKJWO4Yawilee O00JbIOH Hadop
MaTreMaTu4ecKuX (QyHKIUIA B TOM 4MCJie CHCTEMY KOMIIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYI) HA TMOArOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB C BbIYMCJICHUAMH U BU3YAJIbHBIM CONIPOBOKICHHEM.

3amanue 4.



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

1) BeruucnuTe onpeaeacHHbIN HHTErpa:

0

J 3y

-1

Oteer: 0-1/4=-1/4
2) HazoBute kakoe-1u60 mudpoBoe CPeaCTBO, MPUMEHUMOE IS
pereHust faHHOM 3aaa4un. OOOCHYWUTE Balll BHIOOP.

OTtBeT:
K mudpoBbIiM cpeacTtBaM, KOTOpble MOI'YT ObITH NPUMEHEHbI AJIs
pelieHusi JaHHO 3amaum oTHocuTcss Wolfram Mathematica-
nporpaMMHoe of0ecnmedeHHe, BKJIKOYaKinee 00JbIIOH Hadop
MaTeMaTu4ecKuX (GYHKIHUIA B TOM 4HCJie CHCTEMY KOMIIbIOTEPHOM
ajiredOpbl, OPHEHTHPOBAHHYI0O HA TOATOTOBKY HMHTEPAKTHBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONIPOBOXKIEHUEM.

3anganue 5.

1) BbluuciInTe ONPEaCICHHBIA HHTETPAT:

1

[[eax

-1

Oteer: e-e!
2) HazoBute kakoe-m1u00 mudpPoBOe CPEACTBO, MPUMEHUMOE IS
penieHus qaHHou 3agaun. O60CHYyiiTe BaIll BHIOOP.

OtBet:
K uudpoBbsiM cpeacTtBamM, KOTOPble MOTYT ObITh NPUMEHEHBI IS
pemienust aaHHoW 3amaum  otHocutcss Wolfram Mathematica-
NnporpaMMHoe olecrnevyeHue, BKJWOYawilee O00JbIIOH Hadop
MaTteMaTu4YeckuX (yHKUMHA B TOM 4HCJIe CHCTEMY KOMIBbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYK) HA TMOATOTOBKY MHTEPAKTHBHBIX
AOKYMCHTOB C BLIMMCJICHUAMU U BU3YAJIbHBIM COIIPOBOKICHUEM.

25.

1. IlpounTerpupyiite TPUroHOMETPUUECKYIO () YHKIUIO

( COSX X

OtsBer: 0,5

2. TlpouHTerpupyiTe TPUrOHOMETPHUUECKYIO (DYHKITUIO

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

|r Cos X ax

"

Otser: 0
3. TIpouHTErpupyiTe TPUTOHOMETPHUECKYIO ()YHKIIUIO

OtBer:0,25
4. TIpowHTErpupyiTe TPUTOHOMETPUIECKYIO (PYHKIINIO

|r sinx dx

"

OtBer: 2

5. TlpouHTEerpupyiTe TPUTOHOMETPHUYECKYIO (DYHKITUIO

( sinx dx

OTtBer: 1

Cemectp Ne2
26. | Kakas pynkums z = f(x; V) Ha3bIBA€TCS HEMPEPHIBHOU B TOUKE YK-1.3.2
Mo (x0: ¥5)?
OtBer: @yuknus = = f(x; V) Ha3bIBaeTcs HEMPEPbIBHOM B TOUKe
My(xg; Vg ), €cJI OHA OTpe/IesIeHa B 3TO TOYKe H HEKOTOPOii ee
OKPEeCTHOCTH, UMeeT nmpeaeJt 1§"”& f(M) maTOT NIpenes papen
3HA4YeHUI0 PYHKIMH Z B TOUKe M
27. | Kakas 3 gopMyn cootBercTByeT auddepenimany GyHKun y=<? YK-2.3.1
a) dy=2e?*dx
b) dy=e*dx
c) dy=2e*dx
OrtBer: a)
28. | YacTHbIC IPOU3BOIHBIC YK-1.¥.2
o dz E
1. Haiinute yacTHbIC IPOU3BOAHBIC _— 1 z— byHKIMH OIK-1.Y.1

sin(3+8x —7y)
2 __x.S.ll.?
cosl3+8x—7y) -BIIZ—.!.'jJ."- :l_5‘2'?!':3—3.1'—?}':3.1"‘}';

(2—x3y7)

z:

OTtBer:

—cos(3+8x—Ty)+*7(2—xX*y")+sin(3+8x— 7y)7x°y*
Z- %y’




o dz =
2. Hailiaure 9acTHBIC MPOU3BOIHBIC Pl byHKIIIN
.

sin(3 + 2x — 5y)
z =

2 —_'I'L':I,-'?
o . cos(3+2x—5y)+2(2 —x_}}' 1+ s'z'r!':E—E.r—E}'Z‘Lrj}".
TBET: (2—yT)
—cos(3+2x—5y) *5(2— x*y") + sin(3 + 2x— 5y)7x*»*
(2 —x*y")?
o d
3. Haiinure yacTHBIC MPOU3BOIHBIE ﬁ u S—z byHKIIIT
sin(1l+4x — 3y)
z= —
3+ xey!
o ros(1+4x—3y)+4(3+x"y" |- sin(1+4x-3y) 22"y’
TBeT: Y
[3+x°y")
—cos(1+4x—3y)*3(3+ x7y") —sin(1+ 4x— 3y)7x*»°
(3 + x2y7)2
o d
4. Haiinute yacTHBIC MPOU3BOIHBIC ﬁ u S—z byHKIIUN
sin(7 +4x —7y)
z= S
3 —_'.'(‘“_‘l,-‘E
o . |:'|:|s":?—4.r—?}'i54|'3—xj}'b:l—sir!':?—ai.r—?}'iEx‘.}'b
TBET: (3—x3y5)
—cos(7T+4x—Ty)+*7(3—xX*y®) +sin(7+ 4x— 7y)6x’y°
(3 — x3y6)2
d
5. Haiinure yacTHble MPOU3BOIHBIE ﬁ u S—s byHKIIUU
sin(5+ 8x — 5y)
z= .
3 _IT:L?E
o . ros(5+8x—5y):8(3—xT9" |+ sin(5+8x—5p)4x 5"
TBET: (3 —.r'}yE' ]a
—cos(5+ 8x—5y) *5(3 — x*y®) + sin(5+ 8x— 5y)6x*y”
(8 — x*y€)?

29.

Brimucarts ycioBue npu KOTOPOM BhIpayKeHHE

P(x,y,2)dx + Q(x,y,z)dy+R(x,y,z)dz
npecTaBisieT coooi quddepeHnnan HeKoTopoi GyHKIMHU U(X,Y,Z).
Ortser: [laHHOe BhIpaxeHue MpeacTaBJsieT co0oii nupdepenunan pynkuun
u(x,y,z), ecaun: P(x,y,z) — 310 yacTHasi npou3BoaHasi pyHKIMHU U(X,Y,Z) o
X;
Q(X,y,2) - 310 yacTHasi mpou3BoaHas pyHKIUH U(X,y,Z) mo y:

R(X,Y,Z) 310 yacTHasi npou3BoaHasi GyHKIUHU U(X,y,Z) 10 Z.

VK-1.B.2
OIlK-1.B.1
OIIK-8.V.1




30. | Kakas Touyka Ha3bIBaeTCsl TOYKOH MakcuMyma QyHKIMU = = [ (x; V)9 OIIK-1.3.1
OtBer: Touka (x;;V,) HA3BIBAETCH TOYKOM MAaKCHMyMa (PYHKIHH
z = f(x;¥) , ecim cymecTByeT TaKasi & - OKPECTHOCTh TOYKH
(x5: V) M 27191 BCEeX TOUYEK (X; V), OTJIMYHBIX OT (X ; vy ), M3 O-
OKPECTHOCTH TOYKH(Xy; Vy ) BHINMOJHAETCS HEPABEHCTBO:
f5¥) < F(xg1%0)
31. 1. Haiiti npou3BoaHyIO QYHKIUU YK-2.V.1
. . . OIIK-1.VY.1
flx,y) = (8+5x* +2v* —7x®y*)* B Touke K(1,1) no
HarpaBJICHUIO K Touke M (2,6)
-2256
OTBeT: —
V26
2. Haiitn mpou3BoaHYIO QyHKIIUU
fle,v) = (7—x?+2v 7 —x*v*)* B touke K(1,1) no
HarpaBJICHUIO K Touke M (4, 3)
-280
OtBeT: —
V13
3. Haiitu npousBoanyto GyHKIUU
Fle,y) = (7—2x"7+ 2y —x3%™)* B Touke K(1,1) mo
HarpaBJIeHHIO K Touke M (5,2)
272
OtBeT: —
V17
4. Haiitu npou3BoJIHYIO (QYHKIIHMIO
flx,y) = (11— 2x3+ 2y 7% — x®y™*)? B Touke K(1,1) mo
HarpasJIeHHIo K Touke M (5,6)
0 _ —1520
TBET: ——
5. Haiitu npousBoanyt0 QyHKIIUU
Flx,y) = (5+4x 1 — 2y% — 2x%y*)? B Touke K(1,1) mo
HarpasJeHnIo K Touke M(2,3)
-380
OTBeT: —
V5
32. | ChopmynupyiiTe HEOOXOAMMOE YCIOBHE IKCTPEMyMa YK-1.3.2
nudpepeHnupyeMoil pyHKIUU ABYX MepeMeHHbIX Z = f(x;v).
Otser: Eciin B Touke N(xy; v, ) nuddepenuupyemas GpyHKmus
z = f(x; V) uMeeT IKCTpeMyM, TO ee YaACTHbIE IIPOU3BOIHBIE B ITOi
Touke paBubl Hy0 [, (x5; ) = 0, f' (x4, ) = 0. Ir0 yeaosue
Ha3bIBAETCS HEOOXOAUMBIM YCJIOBHEM IKCTPEeMyMa.
33. | Kakoe ypaBHeHHe Ha3bIBaeTCs qUQPepeHIINaTHLHBIM YpaBHEHHEM OIIK-1.3.1
IIEpBOro nopsiaka? OIIK-8.3.1

OtBer: /(u¢pdepeHunaabHbBIM  yPaBHEHHEM IE€PBOro IMOPSAKA
Ha3bIBaeTCs ypPaBHeHHUe, cBs3bIBawmiee X, Y U Y'. OHO MoxkeT ObITh
3aJ1aHO0 B OJHOI U3 ¢opm:
F(x,y,¥') =0,

y' = flxy),




M(x,v)dx + N(x,v)dy = 0.

34.

B kakom cinyuae pyuxius y=¢(X,C) (wiu D(x, y, C) = 0), sBusercs
o01muM perienueM nudGepeHInaTbHOr0 ypaBHEHUS TIEPBOTO MopsiaKa?
OTtBer: O0mUM pemieHreM (00IIUM MHTETPAJIOM)
nuddepeHINATLHOTO yPABHEHUS MEPBOro MOPSAIKA HA3LIBAETCS
dyukuus y=¢(X,C) (nau ®(x, y, C) = 0), koTopan

a) fIBJIsIeTCsl pellleHHeM YPaBHeHHUs NpH JodoM gonyctumom C;

0) J1000e pemieHne MOKeT ObITh MOJYYEHO U3 Heé NPU HEKOTOPOM

3HAYeHHH nocTositHHoi C.

OIIK-1.3.1
OIIK-1.B.1

35.

SBnsiercs mu Gynkmust x- + ¥ — 2x = C  06IIUM pelIeHHeM
nuddepeHnuanbHOro ypapaenus X+yy' = 1?

OtBet: AnddepeHnupys ykazaHHy10 HESIBHO 32IaHHYI0 (PYHKIIHIO
x* + y? — 2x = C, noay4aem paBencTBo:2x + 2yy' — 2 = 0, To ecThb
x+vy' =1

Na, pynkuus x° + y* — 2Zx = C aBjsieTcs: 001UM pelieHneM

A depeHNAIBHOIO YPABHEHUS.

VK-2.V.1

36.

Hatigure obmue pemenns quddepeHInaIbHbIX YPaBHESHHH,
MPEeCTaBICHHBIX HIbKe. HazoBuTe Kakoe-1moo 1udpoBoe cpeicTBo,

KOTOPOC MOXKET OBITh MMPUMCHCHO IJId PCUICHUA HaHHOfI 3aJa4u.

1. y'=2
y' ==

OtBer: ¥ =In|x| + C

OnHum u3 nndpoBbIX CpeacTB, KOTOPbIe MOI'YT ObITH IPUMEHEHBbI
JIA peme}mﬂ JIaHHOﬁ 3adavu, OTHOCHUTCH
Wolfram Mathematica

2. y' =2
) .

OrBer: ¥ = 5In|x| +C

Onauum 13 HQPOBHIX CPEICTB, KOTOPbIE MOTYT OBITH MPHUMEHEHbI

JJISE peleHus TaHHOM 321249, OTHOCHTCS

Wolfram Mathematica
1

3.y ==

3x

OtBer: y = ilnlxl +C

OnHum u3 undpoBbIX CPeaCcTB, KOTOPbIe MOI'YT ObITH IPUMEHEHBbI
JUUISI pellleHUs1 TaHHOM 3224, OTHOCUTCSI

Wolfram Mathematica
7

OrBer: ¥ = 7 In|x| +C
Onuum 13 nHPOBHIX CPEICTB, KOTOPbIEe MOTYT ObITH MPHUMEHEHbI
A1 peleHus JaHHOM 321241, OTHOCHTCS

Wolfram Mathematica
3

5 y'=-
i -
OrBer: ¥y =3In|x| +C
OnHuMm U3 Hu@poBHIX CPEACTB, KOTOPbIe MOT'YT ObITH IPUMEHEHBI
JJIS1 pelieHusl JAHHOM 32/1a4i, OTHOCHTCS

OIIK-1.V.1
YK-2.¥.3




Wolfram Mathematica
o

6_ }J’" =
X
OrBer: ¥y =9In|x| + C
OL[HI/IM 3 III/I(])])OBLIX CpeacTB, KOTOPbIC MOFyT 6I>IT]> l'lpI/IMeHEH])I
JUIs pelleHusl JaHHOM 3a1a4M, OTHOCHTCS
Wolfram Mathematica
1. y'=2
C ) -
OtrBer: ¥ = 121In|x| + C
OL[HI/IM nu3 III/I(])])OBLIX CpeacTB, KOTOPbIC MOFyT 6I>IT]> l'lpI/IMeHEH])I
JUIs1 pelieHusl JaHHOM 3a1a4M, OTHOCUTCS
Wolfram Mathematica
2. y'=2
C ) -
OtBer: ¥ = 31In|x| + C
OnHum u3 nndpoBbIX CpeacTB, KOTOPbIe MOIYT ObITH IPUMEHEHBbI
AJI pelICcHUuA }IaHHOﬁ 3agavdu, OTHOCHUTCH
Wolfram Mathematica
3 'LJ"I = E
o) -
OrBer: ¥y =17In|x| + €
OnHum u3 undpoBbIX CpeacTB, KOTOPbIe MOI'YT ObITH IPMMEHEHbI
AJI pelICHUuA }IaHHOﬁ 3agavdu, OTHOCHUTCH
Wolfram Mathematica
—

4, y' =

X

OrBer: ¥y =27In|x| + €

OnHum u3 nndpoBbIX CPeaCcTB, KOTOPbIe MOIYT ObITH IPHMMEHECHBI
JIA peme}mﬂ JIaHHOﬁ 3adavuu, OTHOCHUTCH
Wolfram Mathematica.

37.

Pemmre 3anauy Komm npu HauanbHbIx ycnoBusix: Y(1)=2 , T.e. HaliguTe
YacTHbIE perieHus auddepeHnanbHbIX YpaBHEHUH, TPeCTaBICHHbBIX
HUXKe

2. y' =

3x

OrBer: y = E11||.:t.'| +2

B ~w

Oter: ¥y = 7 In|x| + 2
5. y' =2
C ) -

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




OtBer: ¥ = 3 In|x| + 2

6. yv' =2
C ¥ =2

OtBer: ¥ = 9In|x| + 2
7. ¢ =2
C ) .

OtBer: y = 12In|x| + 2

31
8. y' ==
X

OtBer: ¥y = 31In|x| + 2
17

9. v/ =—
£

OtBer: ¥ = 17 In|x| + 2
10.y' ==

OtBer: ¥ = 27 In|x| + 2

38.

Beimmumure HOMCD 110 KOTOPBIM PACIIOJIONKEH PAd, JJIA KOTOPOI'O HE
BBITIOJIHACTCA HGO6XOI[PIMI>II>1 IMPpU3HAK CXOI[I/IMOCTI/I?

M43
1) Yot

n2 +7
"

2) Zn=1s

n®+4

3) ZI, Sn*

n=1 Int-2

- n®+3
4) Lot

n¥+1

Otser: 3)

YK-1.3.1

39.

Kakne IMPU3HAKU UCCIICAO0OBAHHA HA CXOANMMOCTb IIPUMCHAIOT IJIA
YHCIIOBBIX PSIOB C TIOJOKUTEIBHBIMU YWICHAMU?
a) mpusHak /lanamGepa

b) npasuio JlonuTas
c) wmeroa Kpamepa
d) mpusnak Komu.

OrtBer: a), d)

VK-2.3.1

40.

Ecnu psa cxoauTces, TO 4TO MOKHO CKa3aTh 00 00IIeM YJIeHe STOTO
pana?

Otger: Ecau psin cxoaurcsi, TO ero o01IMii YieH i, CTPEMUTCS K
HYJI0, T.e. [im 1, = 0.I3T0 yrBep:KaeHHe Ha3bIBACTCS

71 —+om
HE00XO0AUMBbIM NPHU3HAKOM CXOAMMOCTH psga. B yactHocTu, eciu
00IIMIi YJIeH 1, He CTPEMHTCS K HYJII0, TO PSii PACXOJUTCH.

VK-2.3.1

41.

Ecnu oOuuii uneH psaa i, He CTPEMUTCS K HYIIO, YTO MOKHO
YTBEPXKAATH O CXOAUMOCTH psiaa?

Otger: Ecam psig cxogurcs, TO ero 001UMii YWieH 1, CTPEMUTCH K
HYJI0, T.e. [im 1, = 0. 3T0 yrBep:Ka1eHHe HA3bIBACTCS

n—+oa

HGOﬁXO[{I/IMbIM MNPU3HAKOM CXOAUMOCTH psaaa. B YaCTHOCTH, €CJIN

VK-2.V.1




O0LIUIi YIeH 1., He CTPEMUTCS K HYJII0, TO Psii PACXOUTCH.

42.

OOmuii uneH psga 1, CTPEMUTCS K HYIIO. JJ0CTaToO4HO JIi 3TOTO IS
TOTO, YTOOBI YTBEP)KAATh, YTO JAHHBIA PsIJI CXOIUTCS?

Otger: Ecam psig cxogurcs, TO ero 001uMii YieH 1, CTPEMUTCH K
HYJII0, T.€. [im 1, = 0. JTO yrBep:KIeHHe HA3bIBACTCH

71 —+om
HEeO0X0UMbIM MPU3HAKOM CXOIMMOCTH Psi/ia, HO OHO He SABJIsSIeTCS
A0CTATOYHBIM JIJIf1 TOT0, YTOOBI YTBEPKIAATh, 4TO psia cxoaurcs. T.e.
PSiT MOKET OBITh KaK CXOIAIIMMCSH, TAK U PACXOASIIIIUMCS.

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

43.

- 5n’

n=13,2_»
HccnenoBaTh NaHHBIN Psiji HA CXOAMMOCTh. BeiOepuTe MeTo
HUCCIEeA0BaHMs U3 CIIUCKA:

a) HHTerpaibHbIi IPU3HAK CXOAMMOCTH

b) HeoO0xoaumpblii NpU3HAK CXOAHUMOCTH
c) Ilpusnak Komu
d) Tlpusnak /lamambGepa

OTtBer: Psija pacxoauTcs, He BHINOJIHAETCS HE00X0IUMBIH
npu3HaK — b)

VK-1.B.2

44,

- (1n—
1. I/ICCJ'IG,I[OBaTb CXOIUMOCTD psdaaa Ele —
=

a | o

L3 | e

OTBeT: cx0auTCA

o [4n
2. HccnenoBaTb CXOMUMOCTB psijia 2, -

[Gn—2

OTBeT: cxoauTcH

B (1m—3)32"
3. Uccnemoath CXOUMOCTD PAfid 2.5y ———
o =0

(=g

OTBeT: cxoauTcH

~ {4n
4. HccnenoBath CXOAMMOCTD Psa 20—,
n=1",

OTtBer: pacxoaurcs

- (1n+3)4"
5. I/ICCJ'ICI[OBaTL CXOOUMOCTD psaa Ele l—a_,
i [(1n+4)5"

OTBerT: cxoauTcs

YK-1.¥.2
YK-2.V.1

45.

1) HccnenoBarh CXOAMMOCTD PSA 2o -

(1n—
[Gn+

3 | o

(5 N )

OTtBeTt: cxoaurcst
2) Kakoii npusnak Bel ucnonb3oBainu. O00CHY#TE CBOI BBIOOD.

2

" €T
OtBer: npuMennm npusnak danaméepa. [ = lim 2= = ;
fi—roo TR

2\3<1, o psa cxoaurcs. [IpusHak cpaBHenus u npusHak Komm ne
MO3BOJISIT OTBETHTh HA BONPOC 3aJaHHS.

, T.K.

VK-2.B.2
OIIK-1.B.1




46.

o [4n
1) HccnenoBath CXOAMMOCTD PANA 2ore ) —
o r—

OtBeTt: pacxoautcsi
2) Kakoii npusnak Bel ucrnonp3oBaiu. O00CHY#TE CBOI BBIOOP.

Orser: npumennm npusHak Koum. [ = T/a, =4 , 1.x. 4>1, TO psin

cxoautcs. HeoO0xoaumplii NpU3HAK, NPU3HAKK CPABHEHUSA U

OIIK-1.V.1

47.

I[aJIaMﬁepa HE MMO3BOJAT OTBETUTH HA BOIIPOC 3alaHUS.

o0 [Iln+3)4"

1) HccnenoBath CXOQMMOCTb PAAA 2.

=1 (1ps 45T

=ila

OTBeT: cxoauTco
2) HazoBute kakoe-1nu00 nuppoBoe CPeACTBO, MPUMEHUMOE IS
peuieHus qanHou 3agaun. OO00CHYITe Balll BEIOOP.

OrtBer:
K mudpoBbiM cpeacTtBaM, KOTOPble MOI'YT ObITh NPUMEHEHbI JIsl
pelieHusi JaHHOW 3amayd  orTHocuTcsa Wolfram Mathematica-
nporpaMMHoe of0ecnmedeHHe, BKJIKOYaKinee O00JbIIOH Hadop
MaTeMaTUu4ecKuX (GYHKIHUIA B TOM 4HCJie CHCTEMY KOMIIbIOTEPHOM
ajareOpbl, OPUMEHTHPOBAHHYI0 HAa MOAT0OTOBKY MHTEPAKTHBHbLIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOKIEHUEM.

YK-2.¥.3
VK-1.V.2
YK-2.V.1

48.

[TycTh 1aH 3HaKOYEPENYHOUIUNCS PAJL E,ff: 1 u,. Ecmwm psn,
COCTaBJICHHBIN U3 a0COMIOTHBIX BEIMYHH |Un|, CXOAUTCS, TO YTO MOKHO
CKa3aThb 0 3HaKouepeayrouemcs psajae? BeiOepure BEepHbIN OTBET.

a) Psgcxomurcs

b) Psix pacxomutcs

C) Psa cxomurcst abOCOTIOTHO

OrBer: C)

OIIK-1.3.1

49,

Ecnu abcomroTHBIE BETUYHHBI WICHOB 3HAKOYEPEIYIOIIErocs psijaa
2=, U, YOBIBAIOT U OOIIMIA WiIEH PAa CTPEMUTCS K HYJIIO, TO UTO
MOYHO CKa3aTh 0 CXOAUMOCTH psiaa? Beibepute BepHBIH OTBET.

a) Psaa cxomures

b) Psix pacxomutcs
C) Psa cxomurcs abCOTOTHO

OrBer: a)

OIIK-1.3.1
OIlK-1.B.1

50.

CrerneHHbBIC PAABIL. I/IHTepBaﬂ " pagnyC CXOAUMOCTH.

1. Haiftu 061aCcTh CXOIUMOCTH Psifia

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

Otreer: (—1;1)

2. Haiitu pagmyc cXoamMocTu psijaa

VK-1.V.2
YK-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

oo

n=0
OtBer: R=0,5
3. Haiitu paaguyc cXo1UMOCTH psja

3 (620" = 14 5x 4250 4 oo 57" 4
=0

OtBer: R=0,2

4. HaiiTu paguyc cXoAUMOCTH psaja

(—1)"(3x)" _ . 3x  (3x)° (—=1)"(3x)"
n+1 B 2 3 n+1

n=0

i
OTBeT: R = 3

5. O61acTBIO CXOJAMMOCTH Psiaa

-
Z Clx—a)"=Cp+Ci(x—a)+ Clx—a)* ++C(x—a)”..
=0
SIBnstercs unTepBai (2; 4). Haiigure ero paanyc cXoanMOCTH.
OTtBet: R=1
51. | CreneHHOM Al Zin—p @, % CXOOUTCH B TOUKE X0.UTO MOXKHO VK-1.3.2
yTBEPK1aTh 00 aOCOTIOTHON CXOJIMMOCTH ATOTO PsiZia B KAKION U3 OIIK-1.3.1
TOYEK X, TAKHX, uTo|x| < |x,]?
Otser: Ecm crenennoii pag 2. -, o, % " cXOAUTCH B TOUYKE X0, TO, OH
a0COJIIOTHO CXOIUTCS B KAXKI0H ToUKe X, IS KOTOpoii |x| < [x,].
JTO yTBep K/JAeHHe Ha3bIBaeTCsl TeopeMoil AdeJs.
52. VK-1.V.2

1. Pasnoxurs MHOrounes f(x) = —x*—10x" —30x —31 Bpag
Telinopa B OKpECTHOCTH TOUKH ¥ = —2
OTtBeT:

flx)=-3—-2(x+2)—4(x+2)*— (x+ 2)°
2. Paznoxuts MHOTOWIEH f(x) = —x* —2x7 + 5x — 1 B pan
Teiinopa B OKpeCTHOCTH TOUKH * = 1

OTBerT:
flx)=1—-2(x—1)—5(x—1)*— (x—1)®

3. Pasnoxuth MHOrounen f(x) = —2x°+ 14x~—25x +12 B
psn Teinopa B OKpECTHOCTH TOUKH X = 2

OTBeT:
flx)=2+7(x—2)+2(x—2)*— 2(x—2)?

4. Pa3noxuth MHOrouneH f(x) = —2x°—2x~+7x +13 ppan
Teitnopa B OKpeCTHOCTH TOUKH ¥ = —1




5. Pasnoxuts MHorounen f(x)
Teiinopa B OKPeCTHOCTH TOUKH ¥ = —2

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

=—2x*—Tx*—x+9 B psin

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

Bomnpocsr (3amaun) s 3auera / qudd. 3adera npeacrasicHbl B Tabmauie 16.

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

No i/t

[Tepeuens BompocoB (3ana4) ais 3a4dera / qudd. 3auera

Kon
WHJUKAaTOpa

V4eOHBIM IJIAaHOM HE MpeaAyCMOTPCHO

[lepeuenp TeM I KypCOBOTO IPOSKTHPOBAHHS/BBIMOIHEHUSI KYpCOBOH PabOTHI
npeJcTaBieHbl B Tabnuue 17.
Ta6muma 17 — [lepedeHp TeM Ui KypCOBOTO MPOSKTHPOBAHMSI/BBIIIOJIHEHUS] KYPCOBOI pabOTHI

[IpumMepHBIi TepeyeHp TeM Ui KYpPCOBOTO IPOSKTHPOBAHUS/BHITIOIHEHHS

Ne n/mm .
KypCOBOM pabOThI
Y4eOHBIM IIIaHOM HE MPEAYCMOTPEHO
Bonpockl s mpoBeneHUS TMPOMEXKYTOYHOW aTTECTAllMM B BHJE TECTHPOBAHUS

npeJcTaBIeHbI B Ta0nuie 18.

Tabnuua 18 — IlpumepHbIii epeueHb BOIIPOCOB JJIsl TECTOB

Ne
Kon
o/ [TpuMepHBIii epedeHb BOIPOCOB I TECTOB UH/IMKATO
pa
i
TunoBoi BapuaHT TECTOB
I cemectp

1. | Boruucnure 1) 1 YK-1.3.2

npeaen 2) 3 YK-2.V.1

. 3x*+2x—J3) 15
ey v U
OTtBer: 3)

2. | Toukoit 1) 6 YK-1.Y.2

paspbiBa 2) 2

byHKIIHH 3) 1

v xr—3 4) 4

) (_x':—E;'lf;lt_x' OTtBert: 3)

SBIISIETCS TOUYKA
3. | [TpousBogHas 1) 2x-4%In4 VYK-2.V.1

GyHKIUM 2) 2x-4°71

yo=x"- 4% 3) x-4%(2+x)

paBHa 4) x-4%(2 + xIn4)

Otsert: 4)




4. | A6cumcca 1) 8 VK-1.V.2
IKCTpEeMyMa 2) 05
byHKIIHH 3) 1
y=8—x"+x|4) -05
paBHa OrtBer: 2)

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

r dx 2) In|larctgx| +C
J (l +x* :Iﬂ.I‘L"I'g:‘}) N nr'r'-:g:.t tc
1
4) arctgx v
OtBer: 1)

6. | Beruncaure 1) 0,5 (3-8x)°(-8) YK-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. | Beaucnure 1) v =251 VK-2.V.1
NPOM3BOAHYIO | 2) v =g
BTOPOTO 3) v =571
nopsiiKa 4) 25
byHKIIH OtBer: 3)

y = g5 1

8. | ObparHoit 1) v=x" OIIK-
ynxuuei o 2) v=— 1.V.1
OTHOILIEHHIO K

3) y=Inx
q:yliK?I/H/I 4) y=e*
: Otser: 3)
SBIISIETCS
byHKIIHS

9. | IlepBas 1) cxopocTh N3MeHeHHs] PYHKIIMH OIIK-
IIPOU3BOIHAS 2) wHampaieHue QyHKIUU 1.3.1
byHKIIT 3) npuparieHue QyHKIUH OIIK-
MOKa3bIBALT: 4) NPUPALLICHHE apIyMEeHTa (YHKIHH 1.V.1

Otger: 1)
10.| Iuddepennuan | 1) OTHOIICHUO MpUpAIICHUs QYHKIIUH K TPUPAIICHHIO OIIK-
(byHKLINU paBeH aprymeHra 1.3.1
2) Tpowu3BeCHUIO npupaiieHus Gpynkuuu Ha npupamenne | OIK-
aprymeHra 1B.1
3) mpou3BeleHHIO MPOU3BOIHOI HA MPUpAaIlleHHe
aprymeHra
4) mpupalIeHHIo apryMeHTa
OTtBet: 3)

11.| Beruucnure 1) 1 YK-1.Y.2
YHCIIO0 TOYEK 2) 2 YK-2.V.1
paspbiBa 3) 3
byHKIHMH 4) 0




- x + 2| Orser: 3)
T (x4 33 (- 4)°
12.| Beruncanre 1) 0 YK-1.3.1
npeen 2) 9 OIIK-
y sin®3x 3) 3 1.V.1
lim — 91
OTtBer: 2)
13.| YpaBHeHue 1) y=2x+4 OIIK-
KacaTeJIbHOM K | 2) v =4x + 3 1.V.1
rpaduxy 3) v=2x—5
yHKIHH 4) y=3x—4
y=x"—2 Ortger: 4)
B €r0 TOYKE C
a0cuuccon
Xo= 1 nmeer BUL
14.| Beruncianre 1) 0 YK-1.Y.2
3HAYCHHE 2) -1
IPOM3BOIHOM 3) 3
BTOPOIO 4) -4
nopsiika Otsert: 4)
byHKITUN
v = sinZx + 4x
B TOUKE ¥ = ;
15.| MHOXecTBO 1) —ixsin3x —cos3x+C OIlK-
epBOOOPa3HBIX : 1 7 1.V.1
byHKIHH 2) 3xsin3x + Jcos3x +C
f(x) = —xcos(3k3) 3xsin3x — Zcos3x £ C
MMECT BIA 4) 3xsin3x + 9cos3x + C
Otser: 1) -
16.| Beruncaure 1) VK-2.V.1
UHTETrpal
" dx
J xinx 2)
3)
4)
2)
OtBer: 3)
17.| Eciu x 1) [ VK-2.V.1
OIPE/IEITICHHOMY oeee
MHTErpany 2) 6 [ XL
Py "1 41

J fax
1 Vx+Vx




MMPUMEHUTH
MOJICTAaHOBKY
x = te, TO OH
MIPUMET BU/T

3) ,rf n‘t‘q

P ST
L L

5
r2 tdt
6| e
4) 6], 3.3

OTtBert: 4)
18.| Temo gBmwxkercss | 1) 6 OIIK-
110 3aKOHY 2) 4 1.3.1
S(t)=5t3+1, 3) 10 OIlK-
Toraa ckopocth | 4) 15 1.V.1
B MOMEHT OTtBet: 4)
BpemeHnu t=1
paBHa
19.| Vkaxute 1) Xu sinx YK-2.3.1
byHKIHH, 2) X utg2x
KOTOPBIE 3) X wu Cos2X
SIBIISTFOTCSI 4) Xwusin2x
SKkBHUBaJIEHTHBl | OTBeT: 1)
MU 1ipu x — 0
20.| Kakoe u3 Huxe | 1) oTHOIIEHHE TpUpalieHus QYHKIUU K TPUPAIICHUIO YK-2.3.1
IIEPEUYUCIICHHBIX | apryMeHTa OIIK-
MpeJI0KEHU N 2) oTHOIIEHUS (PYHKIHUU K IPUPAIICHUIO apryMeHTa 8.3.1
omnpezenser 3) oTHOmIeHKE TIpesiena GYHKIMU K apTyMEHTY
MIPOU3BOTHYIO 4) npeaes OTHOIIEHHUSI pUpaeHnst QYHKIUU K
byHKITUN NMpUPANIEHUIO APTYMEHTA
(korma Otset: 4)
MpHUpaIICHIE
aprymeHra
CTPEMHUTCS K
Hy10)?
2 cemecTp
1. | IonHbIi 1) 2x*ydx+ 3x7yidy VK-1.V.2
nuddepenuran 2) 3x*yidx+ 2x°ydy
byHKIUM 3) 3x ydx + 2x ydy
z = x3y? 4) 2x*y*dx + 3x7ydy
paBEH OTtBert: 2)
2. | Ykaxute 1) Z=, L_ VK-2.V.1
CXOMSAIIUNCS o 1
YHCIIOBOM PsJL 2) L, =12
3) Timi =
4) L7,
Otser: 2)
3. | Ykaxure 1) E:le% (x —2)" OIIK-
CTENEHHOM psif, - 1.V.1

JUTSE KOTOPOTO
unTepsan (0;2)
SIBIISICTCS
WHTEPBAJIOM
CXOJIMMOCTH.

2) Zioyn(x—2)

3) Zn=yo(x—1)"

4) Tz n(x+2)"
OTtBert: 3)




4. | Vkaxure 1) 6 YK-1.Y.2
YaCTHYIO 2) 6xy
MIPOU3BOTHYIO 3) 6x
o v gyukuun | 4) 3x°
JABYyX OTtBert: 4)

NIEPEMEHHBIX
z = 3x%y

5. | Eciu V- 310 1) 2 OIIK-
Ky0 co 2) 4 1.3.1
CTOPOHOM 3) 8 OIIK-
JUTAHBI 2 4) 16 1.V.1
eauHuiel, Toraa | Oreer: 3)

UHTETpal
fff, av
paBeH

6. | HeoOxomumprii 1) 7, 3_‘? YK-1.3.1
MIPU3HAK o
CXOJIMMOCTH HE 2) L=
BBIIOJTHEH IS 3) T, L
pana I

4) Xiaie
Ortser: 3)

7. | Paccunraiite 1) Zcos(5x+ 2y) OIIK-
YaCTHYIO 2) —2sin(5x+ 2y) 1.3.1
MIPOU3BOJAHYIO 3) cos(5x+ 2y) OIIK-
9= 4) (5x + 2)cos(5x + 2y) 1.V.1
o Otger: 2)
byHKIIIHN
z = cos(5x + 2y

8. | Berunciure 1) 0 YK-1.3.2
MOBTOPHBIN 2) 1
UHTErpaj 3) 05
vlﬂcl dy IE“ “dx 4) 01

OrtBert: 3)

9. | Haiigure 1) [4,0) YK-2.V.1
obacth 2) (-3,0)
CXOIUMOCTH 3) (-2,0)
TS |9 1O

e Otsert: 1)

10.| Haiigure 1) 5 YK-2.V.1
3HaYCHHE 2) 2
¢ynknum nByx | 3) 10
HePEMEHHBIX 4) 19
z=2x-y+15 B Ortser: 3)
touke A(-2,1)

11.| Haiigute 1) 2cos(5x+ 2y) OIIK-
YaCTHYIO 2) —2cos(5x+ 2y) 1.3.1




MIPOU3BOTHYIO 3) cos(5x+ 2y) OIlIK-
E_" 4) (5x + 2)cos(5x + 2y) 1.V.1
KIUU .
?yjsin[E;{— 2y Orger: 1)
12.| Jlana (byHnKuI/Iﬂ 1) 1+ 3x— ;xf YK-1.V.2
flx) = e, 2) 1+ 3x + 9x° OIIK-
TOTZ1a IIEPBHIE 3) 1— 3x+ 9x° 8.V.1
TpH (OTJINYHbBIE 3 .
OT HyJIs1) YiIeHa 4) 1+ 3x+x°
pa3inoKeHus
stoit pynknuu | OTBet: 4)
B pan Teitopa
B OKPECTHOCTH
TOYKH X, = 0
UMCIOT BU/T
13.| IToBTOpPHBIA 1) 0 YK-1.3.2
UHTErpal 2) 1 VK-1.V.2
3) 05
vlﬁf dx [, dy [ -1
pasen Otger: 2)
14.| HeoOxogumplii 1) ¥= n-+3 OIIK-
IpHU3HAK I 1.3.1
CXOJIUMOCTH He 2) Zo-1 - OIIK-
BBITIOJIHEH JIJIs 3) I=,- 5 . 1.V.1
psza .:- n . 2
P
Otger: 1)
15.| Eciiu V-»5T10 1) 27 OIIK-
Ky0 co 2) 9 1.3.1
CTOPOHOU 3) 81 OIIK-
JUTHHBI 3 4) 16 1.V.1
eauHulel, Toraa | Oreer: 1)
UHTErpat
[, dav
paBeH
16.| Beruucnure 1) 0,2 YK-1.3.2
MIOBTOPHBIH 2) 0,3
UHTETpal 3) 0,25
vlﬂcl dx vlﬂf —fh 4) 05
: Ortsert: 3) 0,25
17.| Haiigure 1) [0, 4) YK-2.V.1
o0nacThb 2) (0,3)
CXOIXMMOCTH 3) (0,2)
S |9 0D
e OrtBeT: 1)
18.| Beruucnure 1)4,5 YK-1.3.1
UHTErpal 2) 0,75 OIIK-




-1 -3

J f-:‘:x'J xydy
0 1

3) 4
4) 2
OTtBer: 2)

1.V.1

19.

YacrtHas
MIPOU3BOHAS
1o * (QyHKIHH
ABYX
MIEPEMEHHBIX
z = 3x°y

1) 6

2) 6xy

3) 6x

4) 6x + 3x°
OTtBer: 2)

OIIK-
1.3.1
OIIK-
1.V.1

20.

3HaueHue
(GYHKIIUH IBYX
MEePEMEHHBIX
7z=3x-2y+16 B
touke A(1,2)
paBHO

1) 15
2) 20
3) -15
4) -20
Otser: 1)

YK-2.V.1

21.

VYkaxure Tl audhepeHInaibHOro ypaBHeHUs
(2x+1)y'+y=x
OTBeTHI:
1) VYpaBHeHue ¢ pa3IesFOIMMUCS TIEPEMEHHBIMU
2) JluHeiiHOe ypaBHEHHE
3) VYpasuenwue bepuyiu
4) YpaBHeHHE B OJTHBIX AU PepeHInanax

Otger: 2)

YK-2.3.1

22.

VYkaxute obmiee perienue auddepeHnanTbHOTo
ypasrenus (2x + 1)dy + y*dx = 0;
1) y=2ln[2x+ 1]+ C
2) ¥y =In|2x 4+ C|
2
3) ¥v= In|zx#+1|+C
4) vy =3 In|x|

Otser: 3)

OIlIK-
1.V.1
OIlIK-
1B.1

23.

VYkaxkuTe yacTHOe penleHue nuddepeHuanbHOro
ypaBHEHHUS
v' + 2y = 4, y1oBIeTBOpPSAOIIEE HAYAIBHOMY YCIOBHIO
y(0) = 5:

1) y=4e ¥ 45

2) yv=4—x

3) y=3e ** +2

4) y=2e" +2

OTtBet: 3)

OIlIK-
1.3.1
OIlIK-
1.V.1

24,

Cpenu nepeunciieHHbIX TuddepeHIMaIbHbIX YpaBHEHUN
YKQKUTE YpaBHEHHE C Pa3ICISIONIMHCS IEPEMEHHBIMH:
1) (x*+y*+2x)dx 4+ 2xydy =10
2) (x*+y*)dx +2xydy =0
3) (xy*+x)dx+(Fy—y)dy=0
4) (x*+y)dx —xdy=10

OIIK-
1.3.1
VK-2.3.1




OTtBet: 3)

CucremMa OLIEHHBAHHUS TECTOBBIX 3a/IaHUM:

1 Tun) 3amanue KOMOMHUPOBAHHOTO THUIA C BBIOOPOM OJHOTO BEPHOTO OTBETA M3 HYETHIPEX
MPEJIOKEHHBIX U 000CHOBAaHHWEM BbIOOpA CUUTAETCS BEPHBIM, €CJIH MPaBMWIIBHO yKa3aHa nudpa
U TpHUBEIEHBbl KOHKPETHBIE apryMEHTHI, HCIHOJb3yeMble Tpu BbIOOpe oTBeTa. lloiHoe
COBIaJIEHUE C BEPHBIM OTBETOM OlleHHBaeTcsl 1 6ajioM, HEeBEpHBIA OTBET WIIM €r0 OTCYTCTBUE —
0 6amnos.

2 Ttun) 3agaHue KOMOMHHMPOBAHHOIO THMA C BHIOOPOM HECKOJBKHUX BAapUaHTOB OTBETa W3
IPEUIOKEHHBIX U Pa3BEpPHYTHIM OOOCHOBAaHMEM BBIOOpA CUMUTAETCS BEPHBIM, €CIHM MPABUIBHO
yKa3zaHbl UGPbl U MPUBEACHBI KOHKPETHBIE apTyMEHTHI, HCIOJIb3yeMbIe IIPU BHIOOPE OTBETOB.
[TostHOE coBmazeHue ¢ BEPHBIM OTBETOM OlLlIEHHBaeTcs 1 Oamiom, eciiy JAOMYyIIEHbl OIUMOKU WU
OTBET OTCYTCTBYeT — 0 Oasios.

3 tum) 3amaHue 3aKpBITOTO THIIA HA YCTAHOBJIGHHWE COOTBETCTBUSI CUMTAETCS BEPHBIM, €CIH
YCTaHOBJIEHBl BCE COOTBETCTBUS (MO3ULIMU W3 OJHOTO CTOJNOIA BEPHO COMOCTaBIEHBI C
MO3ULIMSIMU Apyroro ctojiona). [lomHoe coBnazeHue ¢ BEpHBIM OTBETOM OIleHUBaeTcs 1 OamioM,
HEBEPHBIN OTBET WM ero oTcyTcTBHE — () 6ayIoB

4 tun) 3amaHue 3aKPBITOTO THIA HA YCTAHOBIICHHE IOCIIEIOBATEIBLHOCTH CUUTACTCS BEPHBIM,
€CJIM TPaBUIBHO yKa3aHa Bcd TocienoBaTenbHOCTh Ludp. IlonmHoe coBmameHue ¢ BEpHBIM
OTBETOM OIleHUBaeTcs | Gayiom, eciiy JOMyIIeHbBI OIMOKH HITH OTBET OTCYTCTBYET — () Gayuios.

5 Tun) 3amaHue OTKPBITOTO THUIA C Pa3BEPHYTHIM OTBETOM CUMTAETCS BEPHBIM, €CIH OTBET
COBMAZAaeT C OSTAIOHHBIM II0 COACP)KAHUIO M ToyHOTe. llpaBWIBHBIA OTBET 3a 3aJaHue
olLicHUBAEeTCs B 3 Oasuia, €Clii JOMyIIeHa O/IHa OIIMOKa \ HETOUYHOCTH \ OTBET NMPABUIIbHBIN, HO HE
HOJHBIH - 1 6as, ecnu gomyineHo Oosiee 1 ommOKY \ OTBET HENPAaBUIIBHBIN \ OTBET OTCYTCTBYET
— 0 6amoB.

[lepeueHp TeM KOHTPOJBHBIX PabOT MO JUCIUIUIMHE OOYy4arolmuXcs 3a04HON (popMmbl
o0yueHus, npeacTaBieHbl B Tabauue 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX padOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PAOOT
1 WuTerpuposanue u nuddepenimpoBanue GyHKIMMT
2 oy
10.4. Metoauueckue  Marepuaibl,  ONpPEACIAIONIME  HPOLENyphl  OLIEHUBAHHA

MHAMKATOPOB, XapaKTEpU3YIOLUX dTanbl (OPMUPOBAHMUS KOMIETEHLUH, COJIEpKarcsi B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTHpyOIIMX MOPAJOK U HPOLEAYPY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJISL YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTalli 00y4aromuxcs
I'VAIL

11. Meroauveckue yKazaHus i1 00y4JarOmUXCsl IO OCBOSHUIO TUCIIUTLIMHBI

11.1. Meroauueckue ykasaHus s OOy4alomUXCS [0 OCBOCHHMIO JIEKLIMOHHOTO
MaTrepuana.

OcHOBHOE Ha3HAaY€HUE JIEKIIMOHHOTO Marepuaia — JOTHYECKH CTPOMHOE, CHUCTEMHOE,
rIyOOKOE W SICHOE€ H3JIOKeHHE ydeOHOro marepuana. HasHaueHwe cCOBpEeMEHHOUN JEKIMH B
paMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOTYYUTH BCIO MH(OPMAIMIO 1O TeMEe, a B OCBOCHUU
byHIaMEHTAIBHBIX MPOOJIEM JAWCIUIUIMHBI, METOJOB HAYYHOTO IIO3HAHUS, HOBEHUIINX
JTOCTHKEHUI HAaydyHOW MBICTH. B yueOHOM mporiecce JICKIHS BBITIONHSET METOI0JIOTHYECKYIO,
OpraHU3aIMOHHYI0 ¥ MHGOPMAIMOHHYI0 (YHKIUU. JIEKIHsI pacKpbiBaeT MOHATUMHBIN armmapaT




KOHKPETHOW 0o0yacTH 3HaHuUs, €€ MpoOJeMbl, JaeT IeNbHOE MPEACTaBICHUE O AUCIUILIUHE,
NIOKa3bIBAET B3aMMOCBS3b C IPYTUMHU JAUCHUILINHAMU.

IInaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYarONIMMHKCS JEKIIMOHHOIO MaTepuaa;

— T[IOJIyY€HHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3AHHBIX 3HaHUH, YpPOBEHb
KOTOPBIX OIPEIEISIETCS LEIEBOM YCTAHOBKOM K KaXK10M KOHKPETHOU TEME;

— TOJIy4€HHE OIbITa TBOPYECKOM pabOThl COBMECTHO C IPENOJaBaTEIEM;

— pa3BuTHE NIPOPECCHOHATBHO-IENOBBIX  KauyecTB, JIIOOBM K IpeAMETYy H
CaMOCTOSITEJIbHOTO TBOPYECKOT0 MBIIUIECHUS.

— TOsBJIEHHE HEOOXOIMMOT0 HHTEpeca, HE0OXO0AUMOTO Il CAMOCTOSATEILHOU PadoTHI;

— TIOJy4YyeHUE 3HAHUH O COBPEMEHHOM YPOBHE pa3BUTHS HAyKM U TEXHUKU U O
IPOTHO3€E UX pa3BUTH Ha OJIIKaHIINE TOIBI;

— HayuyuTbCs METOJMYECKH oOpabaTbiBaTh MaTepuasl (BbIACIATH TJIABHBIE MBICIU U
IOJIOKEHUS, NPUXOAMTh K KOHKPETHBIM BBIBOJAM, IIOBTOPATh HUX B  pa3iIM4HbIX
(bopMyIupoBKax);

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

JlexuvOHHBI MaTepuanm MOXKET CONPOBOXKAATbCA  JEMOHCTpalUMed CIajioB U
UCIOJIb30BAaHUEM DPA3aTOYHOI0 MaTepualla IpU HPOBEIEHUM KOPOTKHX JTUCKYCCHH 00
OCOOEHHOCTSX MPUMEHEHMSI OTAEIbHBIX TEMATHK 10 JUCLUILIMHE.

CrpyKTypa Ipe/1ocTaBiIeHUs JEKIIHOHHOTO MaTepuaa:

— Omnpenenenns MaTeMaTUYECKUX TEPMUHOB.
DopMyIMpPOBKA TEOPEMBI.
Jloka3aTesnbCcTBO TEOPEMBI.
Nnnroctpupyromuye npumMepsl.

11.2. Metoauueckue ykazaHUs [Uisi OOy4YalOIIMXCS MO MPOXOXKACHUIO MPAKTHYECKUX
3aHATHH

[IpakTHueckoe 3aHSATHE SBISETCS OAHOW M3 OCHOBHBIX (DOpM OpraHu3aluHu y4eOHOTO
mpoliecca, 3aKJIFOYAIOIIasICs B BHITOJHEHUH O0YYAIOIIMMHUCS T10J] PYKOBOJICTBOM MPETIOIaBaTeNs
KOMIUIEKCa Y4YeOHBIX 3aJaHUil C LEeJIbl0 YCBOEHUS HAYYHO-TEOPETHYECKHMX OCHOB YyueOHOMU
JTUCIUTITMHBI, TPUOOPETEHUs] YMEHUN U HaBBIKOB, OMBITA TBOPUYECKOMN JACSITEIHHOCTH.

[enpro MPaKTUYECKOTO 3aHITUS Ui 00YUaIOIIErocs sIBIsIeTCS MPUBUTHE 00yYatoIIuMCs
YMEHUHN U HABBIKOB MPAKTUUECKOU JIEATETLHOCTH 110 U3y4aeMOU TUCIHUIIINHE.

[Tnanupyemblie pe3yabTaThl MPU OCBOEHUH 00YUYAIONTUMCS MPAKTHUECKUX 3aHATHIL:

— 3aKpervieHue, yriayOJeHue, pacllupeHue W JAeTau3alus 3HAHUWA TPU pPElIeHUU
KOHKPETHBIX 337124,

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITENLHOCTH  MBIIUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBJAJICHWE HOBBIMH METOJAaMH W METOAMKAMH H3YYCHHS KOHKPETHOW Yy4eOHOM
JHUCIUILINHEL

— BbIpabOTKa CIOCOOHOCTH JIOTHYECKOTO OCMBICICHUS TIOJYYCHHBIX 3HAHUW IS
BBITIOJTHCHHS 3aTaHHI;

— CBSI3aHHBIE C MOJIyY€HHEM HOBOW MH(POpPMAIUH IMyTEM CaMOCTOSATEIHHO BHIOPAaHHBIX
obecrnevyeHrne paloHAIBHOTO COUYETaH!S KOJUIEKTUBHOW U MHAMBHIYATbHON (opM 00yUeHusI.

Q@YHKINN MPAKTUYECKUX 3aHATUM:

— IIO3HaBaTelIbHasd;

— pa3BHBaoILas;

— BOCHOHUTATCIbLHAS.

[To xapakTepy BBIMONHAEMBIX OOYUYAIOIIUMCS 3aJaHUIl MO0 MPAKTUYECKUM 3aHATHUSIM
MOJpa3IeNA0TCA Ha:

— O3HAKOMHTENIbHBIC, TMPOBOJAMMBIE C LEIbI0 3aKPEIUICHUS MW KOHKPETH3alUu
M3Yy4YEHHOTO TEOPETUYECKOTO MaTepUalia;



— aHaJIWTUYECKHE, CTaBSIIME CBOCH ILIEJIbIO MOTyYeHHE HOBOM MH(OpMAIMK Ha OCHOBE
(opManTn30BaHHBIX METO/I0B;

— TBOPYECKHE, TOAXOM0B K PELICHUIO 3a1a4.

@OopMBI OpraHu3alyy MPAKTUYECKUX 3aHATUN:

- B UHTEpakTUBHOH QopMe (pelieHHe CHUTYallMOHHBIX 3ajad, 3aHiATUA 110
MOJIEJIMPOBAHUIO PEATIBbHBIX YCIOBUMN, TPYIIIOBBbIE JUCKYCCHH);

- B HE MHTEPAKTUBHOH (opme (BBINOJIHEHHE YIPAXXKHEHUMH, PELIeHHEe THUIOBBIX 3ajad,
pellieHNe CUTYAl[MOHHBIX 33]1a4 U JAPYTOE).

TpeOGoBaHus K TPOBEICHUIO TPAKTUYCCKUX 3aHITUM

[IpakTueckre 3aHATHA HAUMHAIOTCA C 3allCH B JKypHal IpenoJaBaTelis
MPHUCYTCTBYIOIIUX CTYICHTOB. 3aTEM OOBSIBISICTCS TEMA MPAKTUYECKUX 3aHITHM.

[IpenogaBaTens yMTaeT yCIOBHE 3aJaydl M MpeajaraeT CTyIEHTaM CaMOCTOSTEIbHO
pEelINTh 3a/1a4dy, UCIOJB3Ysl 3HAHUS, MOJydECHHBIC CTYICHTOM Ha JieKnud. CTYIeHT, KOTOPBIN
MEPBBIM pElIni 3a7ady, BBI3BIBAETCS K JOCKE. B ciydyae eciau CTYIOEHT MpaBUIBHO PEIIn
3a/aqy, OH moyrydaer 5 6ayuioB. Eciu cTymeHT pemiaer 3ajady ¢ MOMOIIBIO MPErmoaaBaTelis, TO
nonyyaer 4 Oamna. 3aTeM, B KOHIIE CEMECTpPa, OILIEHKH CTYACHTOB (BKJIIOYAs OIEHKY
MOCEIIAeMOCTH) TIepPeBONATCS B OOHyCHl (kadectBo) or 0 mo 5 OammoB. Dtu OOHYCHI
n00aBISAIOTCS K 0011l cymme 0aioB B paMKaxX MOAYJIbHO-PEUTHHTOBON CHCTEMBI.

CrynmeHTaM BBITAeTCs JOMAITHEE 3aJaHWe B BHJE 3a7ad, KOTOPhIE OHHU CIAIOT B
YCTaHOBJICHHBIE CPOKHU.

11.3. Mertoauueckue ykazaHus JUisi OOyYaIOUIUXCS 10 MPOXOXKICHUIO CAMOCTOSITEIHHOMN
paboTsl

B Xo/1e BBITIOJIHEHUSI CaMOCTOSITEIbHON PabOThI, 0OYYAIOUIUIICS BBIMOIHICT PabOTy IO
3aJaHAI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HermocpeICTBEHHOTO
y4acTusl.

Jnst oOydvaroruxcst 1Mo 3a04HOM ¢opme OOydeHHs, CaMOCTOsITeNbHAas paboTa MOXKET
BKIIIOUATh B ce0s1 KOHTPOJIBbHYIO paboTy.

B mporiecce BBITTOIHEHUST CaMOCTOSITEIBLHOM paboOThI, y 00ydaromerocss (popMUpPYETCs
1enecoo0pasHoe IIAHUPOBaHKUE PaboUero BpeMeHH, KOTOPOE MO3BOJIET UM Pa3BUBATh YMEHHUS
N HaBBIKM B YCBOCHHMU MW CHCTCMATHU3AllUU HpI/IO6p€Ta€MBIX 3HaHPII7[, oOecrieunBaeT BBICOKHI
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOY4YEeHHs, TOMOTaeT TMOJYYUTh HABBIKUM TOBBIIICHUS
MpoeCCHOHAIBHOTO YPOBHSI.

MetoauyeckumMi ~ MaTepuaiaMH,  HAMpaBJSIONIMMH  CaMOCTOSITENbHYIO — paboTy
00yJaronuxcst BISIOTCS:

—  y4eOHO-METOAMYECKU MaTepHal Mo JUCIHUILINHE;

11.4. Metoauueckre yKazaHHusl JUIsl OOYYaroIIMXCS IO MPOXOXKICHHUIO TEKYLIETro
KOHTPOJI YCIIEBAEMOCTH.

Texkymuii KOHTPOJb YCHEBAEMOCTH NPEIyCMaTpPUBAaET KOHTPOJIb KayecTBa 3HAHUU
00y4aromuxcsi, OCYIIECTBISEMOIO B TEUEHUE CEMECTpa C IIeJIbI0 OLEHHBAHUS XO0/1a OCBOCHHMS
JVCLATIIINHBI.

B Teuenume cemectpa B cucteme JIucTaHUuOHHOro oOydenuss I'YAII B dopme
TECTUPOBAaHUSI TPOBOJATCS [JBE IMPOBEPOUHbIE pPa0OTHI 1O PEIIeHHUI0 3aJady M OJUH
TEOPETUYECKHUI OIpoc (IEpedeHb BOIMPOCOB JUIsl TECTOB pa3MellleH B «baHke BoOIpocoB» B
cuctemMe aAucTaHUMOHHOrO oOyueHuss ['YAII), Ha npakTHUecKUX 3aHATHSIX MPOBOJATCS
POBEPOUYHBIE PabOTHI MO pazjiesiaM Kypca B MHUCbMEHHOU (opMe, pacCUMTaHHbIE KaK Ha I1eJoe
3aHATHE, TAK U HA €T0 YaCTh.

Pe3ynpTaThl TEKyIIEro KOHTPOJS YCIIEBAEMOCTH OyIyT YUUTHIBATHCS MPH MPOBEIACHUU
IPOMEKYTOUHON aTTecTaluu (IIPU UCIOIb30BAHNU OATBHO-PEUTHUHIOBOM CHUCTEMBI OLIEHUBAHMS,



KaXIbIi BHJ KOHTPOJS OIEHMBAETCS B Oalax, W3 KOTOPBIX (DOPMHUPYETCS HTOTOBBIN
pe3ynbTarT).

11.5. Metoauueckue yka3zaHus JJisi OOy4aroUUXcs MO MPOXOXKACHUIO MPOMEKYTOUHOM
aTTECTALUU.
[TpomexxyTouHas aTTecTaiys 00yJaromuxcsi IpeAyCMaTPUBAET OLCHUBAHUE MTPOMEKYTOUHBIX U

OKOHYATCJIBHBIX PE3YJIbTAaTOB O6y‘I€HI/I${ 10 AUCHMIIIINHEC. OK3aMeH — (bopMa OLCHKH 3HaHI/II71,
MMOJIYYCHHBIX O6y‘IaIOH_[I/IMC${ B IMPOLECCE N3YUCHUMA BCeH JUCHUIINIMHBI N €€ 4aCTHu, HaBbIKOB
CaMOCTOSITEIILHOMN pa6OTI)I, CIIOCOOHOCTH INPUMEHATh HUX JIA PCIOCHHUA MPAKTHYCCKHUX 3aJad.
:‘)K3aMeH, KaK IIpaBHJIO, IMIPOBOAUTCA B IICPUOL 3K3aMeHaHHOHHOﬁ CECCMM M 3aBCPHIACTCA
aTTeCTallMOHHOMN OLICHKOM «OTJIHYHO», «Xopomo», «YHOOBJICTBOPUTCIILHOY,
«HCYOOBJICTBOPHUTCILHOY.



Jluct BHeceHUs U3MEHEHUH B pabouyio MporpaMmy JUCIUIUIMHbI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




