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AHHOTaUs

HNucrunmaa «Marematuka. MareMaTHYecKHil aHaiu3» BXOJIUT B 00pa3oBaTEIbHYIO
poTrpaMMy BBICIIET0 00pa3oBaHUs — MPOrpaMMy OakallaBpHara 10 HaIpaBICHUIO MOJATOTOBKH/
crenpanbHocT  09.03.02 «MHDOpManMOHHBIE CHUCTEMBI M TEXHOJOTHH» HANpPaBJICHHOCTH
«H(popMaimoHHBIE CUCTEMBI M TEXHOJIOTHH B OM3Hecey». JlucuuIuimHa peanusyercs: kapeapon
«Nely.

JlucuuiuinHa HaresieHa Ha (P OPMHUPOBAHUE Y BBIITYCKHHUKA CIIEIYIOIUX KOMIETECHIIUIA:

YK-1 «Cnoco0GeH oCyIIeCTBIATh MOUCK, KPUTHUSCKUN aHAJIU3 W CUHTE3 WH(pOopMmaIuu,
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 OTpaHUYCHUII»

OIIK-1 «Crnoco0GeH NpUMEHATh €CTECTBEHHOHAYYHBIE M OOIIEMH)KEHEpHBIC 3HAHU,
METO/Ibl MATEMaTUYECKOTO aHaIM3a U MOJEIIMPOBAHHUS, TEOPETUUECKOTO U SKCIIEPUMEHTAILHOTO
UCCIIEIOBaHMS B TPOPECCUOHATIBHOM 1A TETEHOCTI

OIIK-8 «Cmoco0eH NpUMEHATh MaTeMaTHYeCKHe MOJENH, METOAbl U CpelcTBa
MPOSKTUPOBAHUS WH()OPMAIIMOHHBIX U aBTOMATH3UPOBAHHBIX CHCTEM))

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

[IperoaBanye MUCHMIUIMHBI TPEAYCMAaTPHUBACT ClEAyoUe (OpMbl OpraHU3aIHuu
y4eOHOro Ipolecca: JEKIUH, IPAKTUYECKUE 3aHTHSL, CAMOCTOSITENIbHAs paboTa 00y4aroIIerocs.

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

OO0miasi TpyA0EMKOCTh OCBOEHHS JUCUHUIUIMHBI COCTaBISET 7 3a4eTHBIX eIuHul, 252
yaca.

S3bIK 00yUYeHUs IO TUCIUILTUHE KPYCCKHM »



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

— (opmupoBaHUE y CTYACHTOB MOHUMAHHS POJIU MAaTEMAaTUKH 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 00pa30BaTeIbHON 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 OO0YYAIOLIUICS JODKEH 00J1aaTh CIEAYIOMIUMU
KOMIETCHIMSIMH WIH WX YacTaMu. KoMneTeHIMy U MHAMKATOPHI UX JOCTHXKEHUS MPUBEICHBI B

Tabimuue 1.

Ta6ymma 1 — [lepeyeHb KOMITETEHIIMA W MHAUKATOPOB UX JTOCTHIKCHUS

Kareropus (rpynna)

Ko 1 HammenoBanue

KOII U HAMMCHOBAHUC MHJUKATOpA

KOMIIETCHIIUH KOMIIETEHIINHI JOCTH>KEHHS] KOMIIETEHIIUU
VYK-1.3.2 3HaTh METOJIMKH CUCTEMHOTO
VK-1 Cnocoben MOJIXO0J1a JIJIsl PEIICHUS TTOCTABICHHBIX
OCYIIECTBIIATh IIOUCK, | 3aJa4
kputndeckuil ananus | YK-1.V.2 ymers ocymecTBisTh
Y CHUHTE3 KPUTHYECKUN aHAIU3 U CUHTE3
Y HUBCPCATbHBIC uH(popMaluu uH(bOpMaIH, MOJTYYCHHON U3 Pa3HBIX
KOMIIETEHIINN p ’ p ’ Y1 P
MPUMEHSATD VMCTOYHMKOB, JIJI PEIICHHS TTOCTABICHHBIX
CHUCTEMHBIN IOJIX0]1 3a1a4
JUISL pELICHUS VK-1.B.2 Bnageth HaBbIKaMU CUCTEMHOTO
MOCTAaBJEHHBIX 33/1a4 | MOAXO0MAA JUJISl PEIICHUS IOCTABIEHHBIX
3a/1a4
VYK-2.3.1 3HaTh BUABI pECYpCOB U
OTpaHUYCHUS ISl PEUICHUS TOCTaBICHHBIX
VYK-2 Cnocoben p p
ONpPENENATh K Janat
P pyT VYK-2.Y.1 ymeTs npoBOIUTh aHAIIN3
3aJa4 B paMKax -
. MOCTaBIEHHOM 11eH U (POPMYIUPOBATH
MOCTaBJIEHHOM 1IeNN U
3a/1a4M, KOTOpble HEOOXOIMMO PEIIUTD JIs
BbIOMpATH
€€ JIOCTHKEHUS
ONTUMAaJbHBIE
YHuBepcanbHbIE VYK-2.Y.3 ymeTh BbIABUTATD
CIOCOOBI X . .
KOMIIETEHIINH albTEPHATUBHBIE BAPUAHTHI ACHCTBUH C

peuIeHus, UCXO01s U3
JEHUCTBYIOLIUX
IIPaBOBBIX HOPM,
UMEIOIINXCSA
pPECYpCOB U
OTpaHUYECHUN

LIETTBI0 BBIOOPA ONTUMAJIBHBIX CITOCOO0B
peleHus 3aJa4, B TOM YHUCJIE C IIOMOIBIO
U(POBBIX CPEACTB

VYK-2.B.2 BnajeTs HaBbIKaMH BbIOOpa
ONTHUMAJIBHOTO CIIOcO0a pelieHus 3a1ad ¢
Y4€TOM MMEIOINXCS YCIIOBUM, PECYPCOB U
OTpaHUYCHU N

O6menpodeccrnoHanpHbIE

KOMIICTCHIIM

OIIK-1 Cnocoben
IPUMEHSTh
€CTECTBCHHOHAYYHBIC
1 00IIIENHKEHEPHBIE
3HAHUSI, METOIBI
MaTEMATHYECKOTO
aHaiau3a u
MOJICTTUPOBAHUS,

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

OIIK-1.VY.l ymeTp pemars CTaHAAPTHBIE
npodeccroHalbHbIE 33/1a4H C
MIPUMEHCHHEM €CTECTBCHHOHAYYHBIX U
OOIIeMH)KEHEPHBIX 3HAHUN, METOJIOB
MaTeMaTHYECKOro aHalln3a 1




TECOPECTUUCCKOTO U

UCCIICIOBAHHS B
npodecCHOHATBLHOM
JIeSTEIbHOCTH

9KCIICPUMCHTAJIbHOT'O

MO/JIEIUPOBAHUS

OIIK-1.B.1 umeTh HaBBIKM TEOPETUUECKOTIO
Y SKCIIEPUMEHTAIIBHOTO UCCIIEIOBAHUS
00BEKTOB PO ECCHOHATBHON
JeSITeNbHOCTH

OIIK-8 Cnocoben
MPUMCHSITh
MaTeMaTHYECKue
MOJIENIN, METOIBI U
CpeacTBa
MIPOEKTUPOBAHUS
UH(OPMAIMOHHBIX 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(GOPMAIIMOHHBIX U
ABTOMATU3UPOBAHHBIX CUCTEM,
UHCTPYMEHTAJIbHBIE CPEJICTBA
MOJICIMPOBAHUS U IPOEKTUPOBAHUS
UH(GOPMALIMOHHBIX U
ABTOMATU3UPOBAHHBIX 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
CaMOCTOATEJIbHOE 3HAYEHUE, TAK U UCIIOJIB3YIOTCS MIPU U3YUYECHUU APYTUX AUCUUILINH:
«Marematuka. Teopus BEpOATHOCTEH U MaTEMaTUYECKast CTATUCTUKAY.

3. OObeM U TpyI0eMKOCTb TUCIUILIAHBI
Jlaraple 00 00mEeM oO0beMe TUCIUIUIMHBI, TPYJOSMKOCTH OTACIBHBIX BHJIOB y4eOHOU
paboThI 1O TUCHUIUIMHE (M pacmpeleieHre STOW TPYJIOEMKOCTH M0 CeMeCTpaMm) MpeICTaBICHbBI B

Tabnuiie 2.

Tabnuua 2 — O6beM U TPYL0EMKOCTh TUCIUIIIIMHbI

Bi yuc6Hoi paoTs! Beero TpynoemMKoCTs 10 ceMecTpaM
Nel No2
1 2 3 4

Oowasn mpyooemKochb oucyunuHbl, 2/ 259 4/ 144 3/ 108
3E/ (uac)
U3 nux yacos npakmuyueckoii 0020mMoeKu
AyoumopHnuie 3anamus, BCEro vac. 136 68 68
B TOM YHCIIE:

nexiuu (JI), (dac) 68 34 34

npakTuueckue/ceMunapckue 3ansatus (113), 34

68 34

(gac)

nabopaTtopHubie padoTs (JIP), (uac)

KypcoBoi npoekTt (pabota) (KII, KP), (qac)

HK3aMeH, (Jac) 90 54 36
CamocmosamenvHnas paboma, Bcero (Jac) 26 22 4
Buo npomesicymounoit ammecmayuu’ 3auer, 5 JK3.

K3.,
mudd. 3auger, sx3amen (3auer, udd. 3auq, OK3.
K3 F*) OK3.




*%
Ilpumeuanue:  kaHIUAATCKHI SK3aMEH

4. CopepxaHue JUCIUTUTUHBI
4.1. PacnpeneneHue TPYIOEMKOCTH JUCIUILUIMHBI ITO pa3jieiaM U BUIaM 3aHSATHH.
Paznensl, TeMBI AUCHUTIIMHBI U MX TPYAOEMKOCTh IPUBEICHBI B TaOIUIIE 3.

Ta6ymma 3 — Pa3nensl, TeMbI TUCIUIUIMHBI, KX TPYI0EMKOCTh

Paznensl, TEMBI TUCIUITITHHBI Jlexunn | 113 (C3)| - JIP KII CPC
’ (qac) (qac) (qac) (qac) (qac)
Cemectp 1
Pazgen 1. Teopust npenenon 6 8 8
Pazgen 2. Iuddepennmansaoe HCUUCICHIE 12 12 7
Pazgen 3. HTErpambHOE HCUNCICHIE 16 14
Hroro B cemecTpe: 34 34 22
Cemectp 2

Paznen 4. OyHKUMU HECKONBKUX MEPEMEHHBIX 10 8 2
Paznen 5. luddhepennnanpapie ypaBHEHUS 8 12 1
Paznen 6. Psinpr 16 14 1
Hroro B cemectpe: 34 34 4
Hroro 68 68 0 0 26

[IpakTrueckass TOATOTOBKA 3aKJIOYAETCd B  HEMOCPEICTBEHHOM  BBIMOJHEHUU
OoOydJarlolMMUCS  OMNpENeJeHHBIX  TPYAOBBIX  (YHKIUH,  CBSI3aHHBIX ¢  Oya;yulei
PO ECCUOHAIBHON JEATEIHHOCTHIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Conepxanue pa3esioB ¥ TeM JICKITMOHHBIX 3aHITHI MIPUBEICHO B Ta0HIIC 4.

Tab6nuia 4 — ConepxaHue pa3zesioB U TeM JEKIIMOHHOTO UK
Howmep paznena Hassanue u cogepxanue pasziesioB U TEM JICKIIMOHHBIX 3aHATHI

Tema 1.1. OcHOBHBIE 351eMeHTapHbIe PyHKINU. YUCIIOBbIE MHOXKECTBA.
(2gaca)

Tema 1.2. Ilpeaen pyHKIMHU IPH HEOTPAHUUEHHOM POCTE apryMEHTA.
TeopeMsl o npeaenax. (2 yaca)

Tema 1.3. Ilpenen ¢bynkuuu B Touke. HempepblBHOCTH. 3aMeyaTelbHbIC
npezensl (2 gaca)

Tewma 2.1. Onpenenenue npousBogHou. Ee reomerpuyeckuii u
MeXaHW4YeCKUil cMbIci. Talmuia mpou3BOAHBIX, YacTh 1. (2 yaca)

Tema 2.2. IlpaBuna quddepenunpoBanus. [IponsBoaHas cnoxxHOU
¢GbyHKIMHU, TPOU3BOAHAsA 00paTHON GyHKIMHU. Tabauia mponu3BOIHBIX,
yacTh 2 (2 yaca).

Tema 2.3. TIpou3BoIHBIE BBICIIUX MOPSAIKOB. Teopemsbl 0
muddepeHpyeMbIx QyHKIUAX. (2 yaca)
Tewma 2.4. Tlpasuno Jlonuransa. @opmymna Teiinopa. (2 gaca)

Tema 2.5. luddepennman ¢pynkuuu nepporo nopsaka. Auddepennnans
BBICIIUX MOPSIKOB. (2 yaca)
Tewma 2.6. VccnenoBanue QpyHKINI C TOMOIIBIO MPOU3BOIHBIX (2 daca)

3 Tema 3.1. IlepBooOpaznasi. Heonpenenennsiii unterpan. Cpoiicta




HEONpeleNIeHHOro nHTerpana (2 yaca)

Tewma 3.2. Tabnuma uaterpanoB. MeTo ] 3aHECEHHSI IO 3HAK
muddepennmana. Meron 3aMeHbI IEPEMEHHON UHTErpUpoBaHus (2 yaca)

Tema 3.3. MHTerpupoBanue no yactsaM. MlHTerpupoBanue palmoHaaIbHbIX
BBIpa)KCHHH. (2 "aca)

Tewma 3.4. InTerpupoBaHne TPUTOHOMETPUUECKUX BBIpOKCHUH (2 yaca)

Tewma 3.5. Onpenenennbrii uaTerpai. OnpenencHue U CBOMCTBA. (2 yaca)

Tewma 3.6. nTerpan ¢ nepeMeHHbIM BepxHUM mpenenom. Gopmyna
Herotona- Jleitbnuna (2 yaca)

Tema 3.7. HecoOcTBeHHBIE HHTETpAJIBI (2 Yaca)

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

Tema 4.1 @yHKIMSA HECKOJIBKHUX MepeMeHHbIX. OCHOBHBIC MTOHSTHS.
HemnpepsiBHOCTS. (2 yaca)

Tewma 4.2. luddepenmpoBanre GyHKIIUN HECKOIBKHUX MEPEMEHHBIX.
4 (Yactueie mpousBoanbie. Juddepenmnuan. [IponsBoanas cioxHOM

¢yakuu. YacTHBIC MPOU3BOIHEIC BRICIIHX TOpsaKoB. @opmyita Teitopa)
(4 gaca)

Tewma 4.3. VccnenoBanne pyHKIIMU HECKOJIBKUX NEPEeMEHHBIX. (4 yaca)

Tema 5.1. luddepennmanbubie ypaBHeHHs IepBOTo nopsiaka. OCHOBHBIE
nousatus. luddepeHnnanbapie ypaBHEHHS C a3 IOMIIMUCS
nepemeHHbIME. OHOpOAHbIE MU depeHIaTbHbIe YpaBHEHUS [IEPBOTO
nopsiika. (4 gaca)

Tewma 5.2. Jluneiinsie quddepeHnnanbHble ypaBHEHUS IEPBOTO MOPSAIKA.
VYpasuenue bepaymnu. AuddepeHnmanpapie ypaBHEHHS BHICIINX
MOPSAJIKOB, JIOMYyCKAIOIINe MOHIKEeHUE nopsiaka. (2 Jaca)

Tewma 5.3. Jluneiinsie ogHOpOHBIE AU(dEepeHIInaTbHbIE YPABHEHUS C
MOCTOSTHHBIMH K03 puumeHTamu. JInHeiHbIe HEOJHOPOAHbIE
nuddepeHInaIbHble YpaBHEHUS BBICILINX MOPSIKOB. (2 yaca)

Tema 6.1. Hucnossie psabl. OCHOBHBIE ompenenaeHus. Psibl ¢
MOJIOKUTEIbHBIME uiieHaMu. [Tpu3naku Jlanam6epa u Komm (2 vaca)

Tema 6.2. Heo6xonumslit npusHak. [Ipu3znaku cpaBHeHus. VIHTerpaibHbIi
npu3Hak Komm. (2 gaca)

Tema 6.3. 3HakoniepeMeHHbI€ psi/ibl. AOCOTIOTHAS U YCIOBHAS CXOIUMOCTH
6 CaoiicTBa abconoTHO cxoasmuxcs paaos. [Ipuznak JleitOuuna (2 gaca).

Tema 6.4. ®ynkuuonanbHble psiipl. O61acTh cxonuMocTu. PaBHOMepHast
cxoaumocth. CtenenHsle psaasl. MHTEpBan cxoaumoct (2 yaca)

Tewma 6.5. CBolicTBa CXOASIIMXCS CTETICHHBIX psIOB (2 yaca)

Tema 6.6. Psap! Teitnopa u Makinopena (2 daca)

Tema 6.7. Pang @ypbe nepuoanyeckoit pyHKIuu (2 yaca)

Tema 6.8. Psg @ypbe yeTHOH U HeUeTHOU (DyHKIUU (2 Yaca)

4.3. Tlpaktuyeckue (ceMUHAPCKUE) 3aHATUSL
Tembl mpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEIEHBI B TAOJIHNILIE 5.

Ta6J'II/II_Ia 5— HpaKTI/ILICCKI/IC 3aHATUA U UX TPYAOCMKOCTb



/o

TeMbl mpakKTUYECKHUX
3aHSITUH

DopMbI MPAKTUYECKUX
3aHITUH

Tpynoem
-KOCTb,
(gac)

N3 aux
MPaKTH4e
CKOH
IIOJITOTOB
KH, (Jac)

No
pasznena
JIACLIMII-

JINHBI

Cemectp 1

[Ipenens
panMoHaIbHBIX
BBIPAXKECHUI Ha
OCCKOHCYHOCTH U B
TOYKE.

Penrtenue 3anau

DKBUBAJICHTHBIE
OECKOHEYHO MaJIble.
Yucio e.

Penrenue 3anau

[IpousBognsie.
IIpaBuna
nuddepeHIpoBaHMs

Pemenune 3anau

IIpou3BogHas CIOXKHON
byHKIIMN

Pemenue 3anau

Tabnuuynoe
UHTETPUPOBAHKE

Pemenue 3agau

BHecenue moj 3Hak
muddepeHimana

Pemenue 3anau

3ameHa IepeMEHHOM.
WHTerpupoBanue 1o
4acTsIM

Pemenune 3agau

WNHTerpupoBanue
palOHaIbHBIX

byHKUIMMA

Pemenne 3agau

2 cemecTp

YacTHble PON3BOJIHBIE

Pemenue 3agau

10

YacTtHbie IMPONU3BOJHBIC
BBICHIUX IMOPAIKOB

Pemenue 3agau

11

OkcTpeMyM pyHKUINU
HECKOJIBKUX
epEMEHHBIX

Pemenue 3agau

12

Pemenue

TG hepeHIMaTbHBIX
YpaBHEHUH IIEPBOTO
nopsika. Oo6mue u
YACTHBIE PEIICHUS.
Asronomusie 1Y, 1Y ¢
pa3JeJIEHHBIMU U C
pa3aensomuMucs
NIEPEMEHHBIMU

Pemenue 3agau

13

Pemienne oqHOPOHBIX
Y nepsoro nopsiaka u
Y xoTopbie MOKHO
IIPUBECTH K
OJIHOPOJHBIM

Pemenue 3amau

14

JIuneitnbie
nuddepeHnranbHbIe

Pemenue 3amau




YPaBHEHHUs IIEPBOTO
HopsiiKa. Y paBHEHUS
bepnynnu

15

Huddepennnansuoie
YpaBHEHHUS B MOJIHBIX
muddepeHmanax.
NuTterpupyroiuii
MHOXHTEJIb.

Pemenue 3amau

16

Huddepennmanbpapie
YpaBHEHUS BBICIIIUX
TIOPSIIKOB,
JIOITYCKAOIINe
TIOHMKCHUE TTOPSIIKA

Pemrenue 3amgau

17

JIuneitnbie
HEOJIHOPOIHBIE

g depeHIaIbHbIe
YpaBHEHHUS C
MOCTOSTHHBIMH
kodpunmenTamu

Pemenue 3agau

18

Psane1 c
MOJIOKUTEILHBIMU
wieHamu. [IpusHaku
Janam6epa u Komm

Pemenue 3agau

19

Psansl ¢
II0JIOKUTEIIbHBIMU
WIeHaMU U
3HAKOIIEPEMEHHBIE
psansl. Heooxoaumblit
IIPU3HAK U IPU3HAKU
CPaBHEHHS.

Pemenue 3agau

20

CreneHHble psb

Pemenue 3agau

21

Paner Teinopa u
Maknopena. Psabl

Dypse.

Pemenue 3agau

Bcero:

68

Tabnuna 6 — JlaboparopHble 3aHATHS U UX TPYJOEMKOCTh

4.4. JlabopaTtopHble 3aHATUS

Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJOEMKOCTb IPUBE/ICHBI B TaOIUIIE 6.

Ne
/o

HaumenoBaHue 1a60paTopHBIX paboT

TpynoemMkocTsb,

N3 Hux
MPAKTUYECKOMN
MOATOTOBKH,
(dac)

Ne
paszena
JIACITUTT

JINHBI

VY4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bcero

4.5. KypcoBoe nmpoeKkTHpoBaHKe/ BHITIOTHEHUE KyPCOBOU PabOTHI
VY4eOHBIM MJIaHOM HE TPETyCMOTPEHO




4.6. CamocrosrenbHas paboTa 00yJarouxcs
Buapl camocTosTenbHON pabOThI M €€ TPYIOEMKOCTh MPUBEICHBI B Ta0HIIE /.

Tabmuua 7 — Bugsl caMoCTOsSTeNbHON PabOTHI M €€ TPYIOEMKOCTb

Bun camocrosiTensHO#M paboTh BSIZEO’ Cewmectp 1, uac Cemectp 2, yac
1 2 3 4
W3ydeHne TeopeTHUecKoro MmaTepuania
9 8 1
nucuuruael (TO)
Kypcooe npoektuposanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
[ToaroroBka K TEKyIieMy KOHTPOJIO 10 8 5
ycneBaemoctu (TKY)
Jomamnee 3amganue (/13)
KonTponbubie paboTel 3a04HNKOB (KP3)
IToaroroBka K MpoOMeEXyTOUHOU 7 5 1
atrecrauuu (I1A)
Bcero: 26 22 4

5. [lepeuyenn yueOHO-METOIUYECKOTO 00ECTICUCHUS
JUISL CAMOCTOSITEIIbHOU PabOThI 00yYArOIIUXCS MO JUCIUTUTHHE (MOJTYJIIO)

Y4eOHO-METOIMUECKUE MAaTEPHAIbI JIJISI CAMOCTOSITEIIBHONH PabOThl OOYJArOIIMXCSl YKa3aHbI B
ma. 7-11.

6. IlepeueHb MeYaTHBIX U AIEKTPOHHBIX YUCOHBIX U3TAHUI
[lepeueHpb neyaTHBIX U 3JIEKTPOHHBIX Y4EOHBIX M3/1aHUI NpHUBeieH B Tabaule 8.
Tabnuna 8— IlepedeHb MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TaHUM

Mudp/ bubnuorpaduueckas ccpiika Komnuectso
URL anpec 9K3EMILISIPOB B
oubnnoreke
(kpome
AIIEKTPOHHBIX
HK3EMILISIPOB)
517 [Muckynos H. C. TuddepennmansHoe u 159
1134 UHTErpaibHOE ucunucieHus: yueonuk: B2 ., T. 1./
H. C. TTuckynos. - CI16.: Mudpw, - 1996. - 416 c.
517 [Tuckynos H.C. luddepenunansnoe u 145
1134 MHTETpaJIbHOE HCcUuCieHne: yuebHoe nocodue. T. 2 /
H. C. ITuckynos. - U3a. crep. - M.: UnTerpan-IIpecc,
1998. - 544 c.
517 [Tuckynos H. C. TuddepennmansHoe u 237
1134 MHTETpasibHOE Hucuucienus: B 2 1.: yuebHOoe nmocobue
JUIsl cTyieHToB BTy30B M.: UnTerpan-Ilpecc, 2004 -
- 2004. - 415 c.
517 bepman, I'. H. C6opHuK 3a1a4 10 Kypcy 165
b50 MaTeMaTU4YeCKOro aHanm3a: yueoHoe mocoodwue / I'. H.
Bepman. - 22-e uza., nepepad. - CI16.: [Ipodeccus,




2005. - 432 c.

517 Bricmias maremaruka. Psaapl: yae6HOe ocodue / O. 167
I'96 A. T'ycman, C. I1. ITombrtkus, A. O. CmupHoB; C.-
[TerepO. roc. yH-T a3pOKOCM. IPUOOPOCTPOCHHSI. -
CIIo. : U3g-Bo I'VAII 2015. - 77 c.
https://e.lanbook. | ®uxrtenronbir .M. OCHOBbI MAaTEMAaTHYECKOTO 3bC Jlanb
com/book/65055 | anamu3za. B 2-x T1. Tom 1-b1it - Cankr-IletepOypr:
Jlanb, 2015.- 448c.
https://e.lanbook. | ®uxrtenromnsr I'.M. OcCHOBBI MATEMATUYECKOTO 9BC Jlanp
com/book/411 | ananuza. B 2-x TT. ToMm 2-ii - Cankr-IleTepOypr:
JIanb, 2008. - 464c.
https://e.lanbook. | CoopHuKk 3a1a4 10 MaTeMaTHYECKOMY aHAIU3y. Tom OBC Jlanb
com/book/2226 | 1. IIpenen. HempepsiBaoCTh. JuddepeHmpyeMocTsb
/ JIJ. KynpsiBues [u ap.]. - MockBa : ®u3matiur,
2010. — 496 c.
COopHHK 3a/1a4 1T0 MATEMaTHIECKOMY aHaIu3y. Tom OBbC Jlanb
https://e.lanbook. | 2. UuTerpansl. Psaabr: yueb. mocodue / JI.JI.
com/book/2227 | Kyapsisues [u ap.]. - Mocksa : ®usmariur, 2009. -
504 c.
http://e.lanbook.c | bannuu K.B. Matemarudeckuii ananus. / K.B. ObC Jlanb
om/book/74580 | banaun, B.H. Banuisikos, A.B. Pykocyes. - M.:
®JIMHTA, 2015. — 361 c.
http://e.lanbook.c | Bepmant A.®. Kparkuii Kypc MareMaTu4eckoro 3BC Jlanb
om/book/2660 | ananmusa. / A.®. bepmant, U.I'. Apamanosuu. - CII6.:
Jlanb, 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 | 3noouna C.B. MaTteMarndeckuil aHaiau3 B 3a1a4ax U OBC Jlaus
om/book/2377 | ynpaxuenusx. / C.B. 3106una, JI.H. [Tocurenbckasi.
- M. : ®usmaraut, 2009. - 360 c.
https://e.lanbook. | Bypkosa E. B. MaremaTtnueckuii ananus. / E. B. 3bC Jlanb
com/book/147557 | Bypkosa, O. A. lymepuna. - KpacHosipck: Cudl'yY
nM. akagemuka M. @. Pemetnéna, 2018. - 128 c.
YK 517.9 3unrep A.A., Makaposa M.B. JluddepennmansHbie 100
ypaBHeHus: yue0. mocodue/ A.A. 3unrep, M.B.
Makaposa. —CI16.:I'YAII, 2014.- 56c.
YK 517.9 Makaposa M.B., [Tomertkun C.I1. Ilpumenenue 50
i depeHIManbHbIX YPaBHEHHUH /IS PEIICHUS
NPUKIAIHBIX 3a7a4: yuebd.-MeTo 1. mocodue/ M.B.
Makapoga, C.I1. ITombrtkun. —CII6.: T'YAII, 2021.-
45c.
https://e.lanbook. | Aradonos, C.A. Tuddepenunanbubie ypaBHeHHs / ObC Jlanb
com/book/106546 | C.A. Aradonos, A.Jl. 'epman, T.B. Myparoa. —
MI'TY um. H.O. baymana, 2004. (Cep. MaremaTtuka
B TeXHUYEeCKOM yHUBepcurere; Boin. VII).
https://e.lanbook. | JKab6xo, A. I1. Tuddepeninansabie ypaBHEHUS U ObC Jlanb

com/book/211928

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

7. TlepeueHb 2IEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB
MH(}OPMaLIMOHHO-TEJIEKOMMYHUKAIIMOHHOH ceTn «IHTepHEeT»



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

Ilepeuenn AJIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB UH(POPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHON ceTH «MHTepHeT», HEOOXOOUMBIX JUIsl OCBOCHUS TUCLMILIMHBI
npuBezeH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpa30BaTEIbHBIX PECYpPCOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu «HTepHEeT»

URL anpec HaumenoBanue
http://www.math-net.ru OO01IepOCCUICKIIT MATEMAaTHIECKU TOPTa
http://mathhelpplanet.com/ Marematnueckuii popym Math Help Planet
http://e.lanbook.com/view 9BC «Jlaub»

8. Ilepeuenb HHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHS, MCHOIB3YEeMOTO MpPU OCYIIECTBICHUU
00pa3oBaTeNILHOTO MpOoIEcca M0 JUCIUIIIHHE.
[Tepeuenp nCmoE3yeMoro NpOrpaMMHOTO OOecrieueHHs peicTaBieH B Tadbmuie 10.

Tabmuna 10— [TepeueHs IporpaMMHOTO 00€CIICUCHIS

Ne i/ HaumenoBanue
1. Microsoft Windows
2. Microsoft Office
3. MathType
4, Wolfram Mathematica

8.2. IlepeueHb HH(OPMAIMOHHO-CIIPABOYHBIX CHCTEM,HCIIOJIb3YEMbIX pu
OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIIecca 10 UCIUILTHHE

[lepeyeHb HCHONIB3YeMbIX HH(POPMAIMOHHO-CIIPABOYHBIX CHUCTEM TPEACTABICH B
Tabauie 11.

Tabnuua 11— Ilepeyenp HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM

Ne m/m HanmenoBanue

9BC «Jlaup»

9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMON Il  OCYILECTBIICHUS
00pa3oBaTenbHOrO MpoIiecca Mo JUCHUIIINHE, TPeICTaBlIeH B Tabuuiel 2.

Tabnuna 12 — CoctaB MaTepralbHO-TEXHUYECKON 0a3bl

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

1 | JlexuuoHHas ayauTopus

AynuTopus U IPaKTUYECKUX 3aHATUI

10. OmeHo4HBIE CpeICTBA TS MPOBEICHUS TPOMEKYTOUHOMW aTTECTAIIMH
10.1. CocTaB OIIEHOYHBIX CPEACTBAJS TPOBEACHHUS MPOMEKYTOYHONH AaTTeCTalluu
00yJaromuXxcs 1Mo JUCIUTUINHE TPUBEICH B Tadbmuie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPECTB JIJIS MPOBEACHUS TPOMEKYTOUHOM aTTecTaluu



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

Bug npoMmexxyTouHOM aTTecTaiuu ITepeueHb OIIEHOYHBIX CPEICTB

DK3amMeH Cnucok BOMpOCOB K IK3aMEHY;
TecTsl.

10.2. B xauecTBe KpUTEpHUEB OIICHKH YPOBHSI C(HOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETCHIIMA OO0y4YaIONIUMUCS TPUMEHSETCS S-0a/ThbHas MIKaia OIEHKA cPOpMHUpPOBAHHOCTU
KOMIIETEHIINM, KOTopas npuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKama ~ MOAYJBHO-PEUTHMHTOBOW  CHUCTEMbl ~ YHUBEPCUTETa,  IpaBHia
UCIIOJIb30BaHUsI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKATbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Ta6mmma 14 —Kpurepuu orieHKH ypoBHS CPOPMUPOBAHHOCTH KOMIIETEHITUN

Or1eHKa KOMITETEHITUH

XapakrepucTika chOpMUPOBAHHBIX KOMIIETEHI I
5-0ayupHas mKana PAKTCp (bopmp

— o0OyJaromuicss TIyOOKO M BCECTOPOHHE YCBOMWJI IPOrPaMMHBIH
MaTepHa;

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

— ONMHpasiCh Ha 3HAHWS OCHOBHOW W JOMOJHHUTEIHHOU IJIUTEPATYpPHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIC MOJIOKEHHSI C TPAKTUYCCKOMN
JICSITCIIBHOCTBIO HAIPABJICHHUS,

— yMeJ0 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMEBIC M HJICH;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— CcBOOOJIHO BJIaJICET CHCTEMOM CIIeNUaIN3UPOBAHHBIX TOHITHH.

«OTJIIMYHO»
<Ga4YTCHO»

— 00y4aronuiicst TBEpPI0 YCBOMII IIPOTPAMMHBIM MaTepuall, TPaMOTHO U
[0 CYIIECTBY W3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI;

— HE JIONYCKAEeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHHUS C TPAKTUYCCKOH JESATEIBbHOCTHIO
HAIPABIICHUS;

— apryMEHTUPYET HAYIHBIC TTOJIOKCHUS;

— JIeJIaeT BBIBOALI H 000OIIECHHS;

— BJIaJICET CUCTEMOM CTeHaIN3uPOBAHHBIX TOHSITUH.

«XOpOLIO»
(Ga4YTCHO»

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

— JIONyCKaeT HeCYIIECTBEHHbIE OIIMOKU 1 HETOYHOCTH;

— UCIIBITBIBAECT 3aTPYAHEHUS B IPAKTUYECKOM IPUMEHEHUW 3HAHWUU
HallpaBJICHUS;

— cn1abo apryMeHTUpPYeT Hay4dHbIE MTOJIOKEHHUS;

— 3aTpyaHsieTcs B GOpMYIMPOBAHUN BBIBOAOB M 0000OIIEHHUI;

— 9YaCTMYHO BIAJECET CUCTEMON CIIENMAIN3UPOBAHHBIX OHITH.

«YAOBJICTBOPUTCIIEHO»
(Ga4YTCHO»

— o0ydJaromuiicss He YCBOWJI 3HAYUTEIBHOM 4YacTH MPOrPaMMHOTO
MmarepHaa;

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

— MCTIBITBIBAET TPYTHOCTH B MPAKTHYECKOM IPUMEHEHNUHN 3HAHH;

— HEe MOXKET apryMEeHTHPOBATh Hay4YHbIE MTOJIOKEHMUS;

— He (POpMYIIHPYET BBIBOJAOB U 0000IICHHH.

HCYIAOBJICTBOPUTCIILHO»
«HEC 3a4YTCHO»

10.3. TunoBble KOHTPOJIbHBIE 33/1aHUS MJIM MHbIE MaTepHAIBL.
Bomnpocs! (3agaun) 11 sK3aMeHa MpeacTaBleHbl B Tadbnure 15.

Tabmuma 15 — Borpocs! (3amaun) 115 9K3aMeHa

Ne Kon
[Tepeuens BompocoB (3a7a4) A7 IK3aMeHa
1/ WHJIUKATOpa

Cemectp Nel




[Ipenen Gynkmuu. Beraucnenue mpeaenos. VK-1.V.2
1. Beruucauts npenen lim %
x—+on x-+In—
Otser: 3
. 2" —4n—6
2. Boruucnuts npezen lim -
w— 3 <X
OtBet: 8/5
3. Bbrmcnuts npeaen lim ———
x—oo &X7 TaX—a
Otsert: 3/2
. —x"txte
4. Beruucauts npenen lim ———
¥—+3 &XT —aX—a
Ortser: - 5/7
5. Berauciouts npegen lim —
X—# 0a
OTBeT: 0€CKOHEYHOCTH
6. Bsruuciouts npegen lim %
Ortger: -3/6 = -1/2
I
7. Bprumcnouts npegen lim ————
N—+ 0o
OtBer: 0eCKOHEYHOCTH
8. Berumemuts npesien lim ————
OrBet: 7/6
. -
. N —ENTHOn—4
9. Beruucnouts npeaen lim —— =
x—oa N —7x+12
OtBer: 0€CKOHEYHOCTH
10. Beraucuts npenen lim ————
OtBet: 8/5
Kakue u3 npeacTaBieHHBIX HIKE IPEIETIOB MOTYT OBITh BHIYMCIICHBI YK-1.B.2
METOJIOM JIEJICHUS Ha OOJIBIIYIO0 CTETICHh IEPEMEHHBIX ?
. Ix :—53
a) lim——
x—0 X°t+2Ix
. 2x” —dx—6
b) lim ———
=3 &XT —/XTa
. 3x’-ax-4
lim ———
C) x—oo 2X“—3x—2
d)
1,2
. x —2x"—=x+12
e) lim———
o0 Ix-—Tx+2
Otsert: a), C), €)
Kakas ¢hyHKIMSI Ha3bIBaeTCSl HEMIPEPBIBHOM B TOUKE Xo? OIIK-1.3.1

OtBer: ®ynknus f(X) Ha3pIBaeTcst HeMPePbIBHON B TOYKeE X0, €CJIH




OHA ompeie/ieHa B HEKOTOPO OKPECTHOCTH 3TOH TOYKH X0 U

lim £(x) = f(x,)

Yemy paBHa cyMMa KOHEYHOTO YHclia OECKOHEYHO MaNbIX (PyHKINNA?
OTtBer: CyMMa KOHEYHOI0 YN cJIa 6€CKOHEYHO MAJIBIX (PyHKIUI —
3T0 QPYHKIMS 0€CKOHEYHO MaJiasi

OIIK-1.3.1

Teno aBwxkeTcs 1o 3akoHy S(t) = 5t° +1. Uemy paBHa ckopocTh V(t) B

MOMeHT BpeMeHH t =17 3anumure HoMep BEpHOTO OTBETA.
1) 6

2) 4
3) 10
4) 15
Otgert: 4) _

OIIK-1.3.1
OIIK-1.V.1

1) BerunciauTe MPOU3BOAHYIO QYHKIHMH ¥ = ¥~ + 4°

Otser: 2x + 4% In4

2) Bepno nu yrBepxaenue: «[Ipon3BoaHas cyMMbl IBYX
maddepeHIpyemMbIx QyHKINI paBHA CyMMe IIPOU3BOIHBIX ATHX
¢bynkuuity. OTBET apryMeHTHpyiTe.

OTBeT:
IIpaBuia quddepeHnpoBaHUsSI MOTYT OBITH 3aIMCAHBI:

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

N

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

w

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

4. (:: :| _ulx '.'I..r:—:.' (x)vix

[ o

®opmyJia Ne4 kak pa3 u o3HauaeT, uTo «[IpousBognasi cymMmmbI 1ByX
aupdepenunpyeMbix GyHKUHA paBHA CyMMe POU3BOAHBIX ITHX

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

GyHKumin».
1) BEIUHCITHTE TPOM3BONHYIO QYHKIMK v = x ~ - 4°

Otreer:v = x - 4% (2 + xin4)
2) Bepno nu yrBepxaenue: «IIpou3BogHas Mpou3BeICHHS IBYX

g depeHnpyeMbIX GyHKINN paBHA IPOU3BEAECHUIO TPOU3BOIHBIX
TUX QyHKUUI». OTBET apryMeHTUpYiiTe.

OTBer: yTBep:KAeHHE HEBEPHO.
IIpaBuniaa nud¢epeHunpoBanust MOTyT ObITh 3alIMCAHBI:

1. (C-u(x))'=C-u'(x)
2. (U(X)xv(x))'=u"(x)xVv'(x)
3

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

4. (:: :| _ulx '.'I..r:—:.' (x)vix

[ o

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




®opmyaa Ne3 3710 Gopmy.ia 1Jisi BBIYHCIEHUS POU3BOTHOM
npousBeleHus AByX 1u(pdepeHunpyeMbIX (pyHKIHIA, OHA He
COOTBETCTBYET NPHBEICHHOMY B YTBEPKICHHH TEKCTY.

Haiinute popmyny ¢ ommbOkoil. ApryMEHTHpPYHUTE CBOM OTBET.

1. (C-u(x))'=C-u'(x)
2. (Uu(X)xv(x))'=u'(X)xVv'(x)
3. (U(x)-v(x))'=u"(x)-+-v'(x)

ulx), ¢ uTxhwlix

OTtBet: omuodka B (popmyJie Ne3. Ilo npaBuay auddepeHuupoBanus

npousBeaeHus IByX AupdepeHunpyemMmbixX GyHKIUI IPOU3BOIHASA

NPOU3BeeHUs BbIYHNCAsAETCH 110 opmy.Jie:
(U(x)-v(x))"=u’(X)-v(x)+u(x)-v'(x)

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

[TpaBuna nuddepenmpoBanus. [I[ponsBoaHas CI0KHON (YHKIIHUH.
3amanue 1.
1) Haitnure nmpousBoaHyt0 pyHKINN

v =5cos(7+8x) + V7x—8

OTtBeT:
3

7 2

—40sin(7 + 8x) + n (7x—8) *#

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

OtBer: K undpoBsiM cpeacTBam, KOTOpbie MOTYT ObITh IPMMEHEHbI
JUIsl peleHus JaHHoi 3agaum oTHocuTest Wolfram Mathematica-
nporpaMMHoe odecrneyeHue, BKIKYaIiee 60/1b110ii HAOop
MaTeMaTHYeCKUX PYHKIMA B TOM YHCJIECHCTEMY KOMIIBIOTEPHOU
ajredpbl, OpMEHTUPOBAHHYIO HA MOJATOTOBKY HHTEPAKTUBHBIX
AOKYMEHTOB C BIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKICHUEM.

3ananue 2.
1) HaiiguTe npou3BoiHY0 (PyHKIIMH

v = 5cos(5+ 2x) #In(5x— 2)
OtBer: —10sin(5 + 2x) * In(5x — 2) + 5cos(5 + 2x) #

Ex—-2

2) HazoBute kakoe-mu6o nudpoBoe CPeacTBO, TPUMEHUMOE IS
peuieHus qaHHou 3agaun. O60CHyHTE BaIl BHIOOP.

OtBet: K undpoBbiM cpeacTBam, KOTOPbie MOTYT ObITh PUMEHEHbI
JJIS pellleHus JaHHoi 3a1aun oTHocuTcst Wolfram Mathematica-
nporpamMMHoe odecrneuyeHue, BKJIOYammee 00J1b10ii Hadop
MareMaTu4ecKux GyHKUUI B TOM YUCIECHUCTEMY KOMIbIOTEPHOM
ajredpbl, OPMEHTUPOBAHHYI0 HA MOATOTOBKY HHTEPAKTHUBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOXKIEHUEM.

3ananue 3.

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



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

1) Haiigure npou3BoaHy0 QyHKIIHK
_ —6tg(7 + 4x)
~ In (7x—4)

OTtBeT:
-24

S
cos” [(7T+4x

eIn(7x— 4) + 6tg(7 + 4x) * ;—_4

(In(7x— 4))?
2) HazoBure kakoe-1100 muppoBoe CpeacTBO, IPUMEHUMOE JIJIS
peureHus qanHon 3anaun. OO60CHYITE BaIlll BHIOOP.

OtBet: K undpoBbiM cpeacTBam, KOTOpbie MOTYT ObITh IPUMEHEHbI
JUIsl pelieHusl JaHHoM 3agaum oTHocuTest Wolfram Mathematica-
nporpamMMHoe odecrieueHue, BKJIOYawmiee 00J1b110ii Hadop
MaTeMaTU4YecKUX GYHKIMHA B TOM YHCJIECHCTEMY KOMIIbIOTEPHOM
ajaredpbl, OpUEHTHUPOBAHHYI0 HA NMOATO0TOBKY HHTEPAKTHBHBIX
JOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONPOBOKIEHUEM.

3ananue 4.

1) Haiiaute npou3BOHYIO (PYHKIIMU
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 gaHHoM 3aaaun. OGOCHYHTE Balll BHIOOP.

OtBet: K undpoBbiM cpeacTBam, KOTOPbie MOTYT ObITh IPUMEHEHbI
JUIsl pelleHus JaHHo# 3agaum oTHocuTest Wolfram Mathematica-
nporpaMMHoe odecrieueHue, BKJIOYamiee 00J1b110ii Hadop
MaTeMAaTHYeCKUX QYHKIMHA B TOM YHCJIECHCTEMY KOMIIbIOTEPHOMH
ajredpbl, OpUEHTHPOBAHHYIO HA MOATO0TOBKY HHTEPAKTHBHBIX
AOKYMEHTOB C BbIYMCJICHUAMH U BU3YAJIbHBIM CONIPOBOKICHHEM.

3ananue 5.
1) Haiiaute npon3BoIHYIO (YHKIIMH

v = 5cos(3 +4x) + log,(3x— 4)

Otser:

3

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

—20sin(3 +4x) +

OtBet: K ungpoBsiM cpeacrBam, KOTOpbie MOTYT ObITh PUMEHEHbI
JJIS pellleHus JaHHoi 3a1aun oTHOocuTcst Wolfram Mathematica-
nporpamMMHoe odecrneueHue, BKJIOYaomee 00Jb10ii Hadop
MareMaTu4ecKux GyHKUM B TOM YHCJIe CUCTEMY KOMIIbIOTEPHOi
ajredpbl, OPMEHTUPOBAHHYI0 HA MOJATOTOBKY HHTEPAKTHUBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOKIEHUEM.

10.

[TpoBepbTe SIBISETCS TN BHIPAKEHHE
1 .
- —# (—24)cos(7 + 4x)

2,/2—6Bgin(T+4

OIIK-1.B.1
OIIK-8.3.1



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

IPOM3BOAHOM QyHKIMK y = /2 — 65in(7 + 4x) ? OTBET 0OOCHYIHTE.
OTBeT: BbIpa:keHHe AABJISETCS MPOU3BOIHOM 1151 PYHKIMHU, YTOOBI
3TO 000CHOBATH MO3KHO B3SITh IPOM3BOAHYIO OT

v =42 — 6sin(7 + 4x) WM BLIYMCIUTL HEONpPeaeeHHbIH

HHTErpaji

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

11.

3anummTe ypaBHEHNE KacaTeIbHON K rpaduKy QyHKIHH Y=X - 2
B €ro TOuKe ¢ abcuuccoit Xo= 1
OtBer: y=3Xx-4

OIIK-1.V.1

12.

B KkaKoii TouKke ypaBHEeHHe KacaTeIbHOH K rpadHKy GyHKIHH Y=X° -2

uMmeeT Buja y=3X-4

OTtBer: Xo=1

3amaga MOXKeT OBITh pemieHa AByMs criocodbamu. O0ocHyiTe 06a

criocoba pereHusl.

Otgert: IlepBblii c1ocod 0OCHOBAH HA ONpe/IeIeHNH KAacaTeJIbLHOH K

rpadpuxky pyHKuuu — 310 001mAasi Touka rpadpuka GyHKunu u

NPSAMOIi, IBJISIIOIIENCSA KacaTeJIbHOM, T.e. HY’)KHO PelIUTh CUCTEMY
Lly=x"—12

yYPaBHEHUit Y =3x—4

IIpu BTOPOM cnioco0e penieHusi, HEOOX0AUMO CPABHHUTH 0011Iee

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

OIIK-1.B.1

13.

ITycts B Touke (Xo, Yo) mepecekarorcs ase kpusbie Y=f(X) u y=g(x). Ooe
byukiun 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) u y=g(X) B Touke (Xo, Yo)
HA3BIBAETCS YIoJ1 MEKAY KAcaTeIbHBIMH K MPSAMBbIM,

g lxg ) —F (xp

NPOBEICHHBIMHU B TOYKe (X0, Yo) H tg(e) = 11 (xg)-g (x
R | B ]

VK-1.3.2

14.

[TycTh mosIoKeHHe TOUYKH TpHU €€ ABMKEeHUH 3a1aéTcs Gpynkimen S=S(t),
rjae t — Bpems. UeMy paBHA CKOPOCTh TOUYKK? BrINUIINTE HOMEP BEPHOTO
YTBEPKIACHUS.

a) CkopocTh TOYKH paBHA NPOou3BOHOI pyHkumnu S(t)

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

b) Ckopocts Touku paBHa auddepenimany Gynkuuu S(t)

OrBer: a)

OIIK-1.3.1

15.

[MTycte ¢pynknus y = f(x) 3amana Ha untepBaie (a, b). Hazoure ycnoBue
yObiBaHus GyHknuu y = f(x) Ha unTepsane (a, b).

OtBet: Eciin npousBogHas pynkuuu y = f(X) orpunarenbHa 1jis
BCEX X U3 HHTepBaJja (3, b), To pyHKIHMs yObIBaeT HA 3TOM
HHTEpBaJIe.

YK-1.3.2




16.

ITycts Gyuknus y = f(X) 3agana Ha uatepsae (a, b). HaszoBute ycnosue
BBINMYKJIOCTH BBepX (yHKIMH y = f(X) Ha uHTepBaje (a, b).

OtBer: Eciiu BTOpasi npou3BoaHas GpyHkuuu y = f(X) orpunarejibHa
JUIS BCeX X U3 mHTepBaJja (a, b), To pyHKUHs BLIMYKJIa BBEPX Ha
3TOM MHTepBaJe.

YK-1.3.2

17.

ITycts Gynknus y = f(X) 3agana Ha uatepsaie (a, b). HazoBute ycnosue
BOTHYTOCTH (BBINYKJIOCTH BHU3) QyHKIMK y = f(X) Ha uHTEpBaje (a, b).
Orser: Eciin BTopas npousBoanasi pyukuuu y = f(X)
MOJIOKUTEJIbHA JUISI BCEX X M3 HHTepBaJa (a, b), To pynkuus
BOTHYTA (BBIIYKJIa BHU3) HA 3TOM HHTEpPBAaJIe.

YK-1.3.2

18.

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

(a, b).

W3BecTHO, UTO B TOYKE Xo HAa HHTEpBae (4, b) mpousBoaHas GyHKIHUN y
= f(x) paBHa Hym0. Kakux gaHHBIX HE XBaTaeT, 4YTOOBI yTBEPKIAATh, YTO
B 9TO# TOUKe (PYHKIUS UMEET MaKCUMyM?

OTtsBer: B Toukax ’3kcTpemMyMa Ha uHTepBaJe (a, b) mpousBognasi
¢byuxuum y = f(x) paBHa HyJ110 (He00X0AUMOE YCJI0BHE). ITA TOUKA
MO3KeT OBITh TOYKOH MaKCMMYMa, MUHHUMYMA HJIH Neperunda
rpaduka pyakuun. s Toro, YTo0bl B TOUYKE ObLT MAKCUMYM,
Npou3BoIHAS (PYHKIHH J0JKHA MEHATH 3HAK C ITIOCA HA MUHYC.

YK-2.B.2

19.

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

Otget: [IpsimMas TMHMS M HA3BIBAETCH ACUMIITOTOM rpadguka
¢yuxuuu y=f(x), ecaau paccrosinue d or Touku M, Jexkanieil Ha 3TOM
rpajduxe, 10 NpAMO M CTPEMUTCH K HYJIIO IPU HEOTPAHUYEHHOM
yAaJIeHHH 3TOM TOYKH 110 rpapuKy OT Ha4yajia KOOPAUHAT B
0€CKOHEYHOCTD.

VK-1.3.2

20.

BepHo 11, 4TO BBIpaxkeHue

5, 2 ., 2

S 1o,

4 37 5
SBnsercs pemennem | (5x° — 2x= + v x " )dx ? OTBeT 00OCHYNTE.
[IpuBenute aBa cioco0a pemeHus.
OtBert: BbIpakeHne

5

5 2
St 2,3
4 3

J (5x% — 2x% + \.-"?]dx

1w

+5

. i
Tox T 5 SIBJIsIETCH pPelIeHreM

J1st oTBETa HA 3TOT BONPOC MOKHO B3ITh HHTErpaJl
J“ — 5 2 2z >

(5x° —2xX" + ¥ )dx=—x*—=-xX*+=-x1+C
e ] 3 5
5 a 2 3 . z .
Te xT —_x ot 5 -3T0 0AHO U3 pewieHuit npu C=5.

Bropoii BapuanT E)ememm: B3AITh NPOU3BOAHYIO OT
5 2
P
4 3

=
dynkmun  5x° —2x* + Vx® | sHaunMT BHIpaKeHHe
5

2 -
+oxz+ 5, NIPOU3BO/IHAS PABHA MOAUHTErPAJIbHOI

5 . 2 =
;x“ - ;xg +-xZ+5  SIBJIAETCS PellleHUeM HHTerpaa.

OIIK-1.B.1




21.

1. Brruucnuth HeonpeaenEHHbIN HHTETPAT:

R

J (5x% —2x* 4+ x¥)dx

OTBeT:

5 2 2 :
—xt——x -2+ C
4 3 5

2. BbIYHCIUTH HEONPeeIEHHBIA HHTETpal:

i

J (Vx2 +3x% =5

4:_3]|d;(
Vi
OTtBerT:

3 3 L

—x3 + E;r“ —20x++C

5

3. BwruncauThs HeonpeneaEHHBIN HHTETPAT:

-

J [x—: FVE

3\;
OTtBeT:

3¢ 67

—x3+ -4+ C

8 7

4. BbluncnuTh HeolpeneaEHHbINA HHTETpall:

OTtBeT:
L

0,5+ 0,8x *LC

5. BbruncnauTs HeonpenenEHHbIN UHTErpat:

-

J cos(4x — 7)dx
Ortser:

1
—sin(4x—7)+C
4

YK-1.¥.2
VK-2.V.1

22.

MeTobl MHTETPUPOBAHHUSA: METO/I BHECEHHUS O] 3HaK 1uddepeHuana

Y METOJ1 3aMEHBI IEPEMEHHON NHTEIPUPOBAHHUSI.

1. BriOGepure METOJ MHTETPUPOBAHMS U BHIYUCIUTE UHTErPal.
YKaXkuTe Kakoy METOJ UHTETPUPOBAHNS IIPUMEHSIIN:

J“ 2xdx
Vxi+3
OTBeT:

2yx2+3+C

Mo:xeT ObITH IPUMEHEH KAK MeTO0/ BHECEHHS MO/l 3HAK
auddepenuunaa Tak M METOJ 3aMeHbI NePeMeHHOM
HHTErPUPOBaHUS.

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




2. Bribepute MeTO HHTETPUPOBAHUS M BHIUMCIINTE UHTETPAI.
VYKaxuTe Kakoll METO HHTETPUPOBAHUS TPUMEHSIIH:

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

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

3. Bribepure MeTO MHTETPUPOBAHUS M BHIUMCIINTE UHTETPAIL.
VYKaKuTe KaKO! METOJ HHTEIrPUPOBAHUS IPUMEHSIIN ;

J xsin(x* + 3)dx
Ortser:

1 .
—;cﬂs[x“ +3)+cC

=

MoaxeT ObITH IPUMEHEH MeTO/ 3aMeHbI NepeMeHHOM
HHTErPUPOBAHUS.

4. Bsibepute METOA HHTETPUPOBAHUS U BHIUMCIUTE UHTETpaJl.
VYKkaxkute Kakoi METOJ HHTETPUPOBAHUSI IPUMEHSIIN:

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

5. BriOepute MeTO MHTETPUPOBAHUS U BBIYMCINTE HHTETPAIL.
VYKaKuTe Kakoi MEeTO] UHTETPUPOBAHUS TPUMEHSLITH:
OTtBeT:

[ dx
v
—2ln|4 — x| + ¢

Mo:keT ObITH IPMMEHEH METO/] 3aMeHbI NepeMeHHOMH
UHTErPHPOBAHUS.

23.

Samanue 1.

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

J X ¥ cosxdx

OtBer: xsinx + cosx + C
2) HazoBute Kakoe-mub0 I1UGPOBOE CPEACTBO, MPUMEHHMOE IS
peuieHus qaHHou 3agaun. OO0CHYIiTe Balll BBIOOP.

OtBet:
K uudpoBsiM cpencrBam, KOTOpble MOTYT ObITh NMPHUMEHEHbI IS

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




pelieHusi aAaHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJWOYawilee O00JbIIOH Hadop
MaTeMaTUuYecKUX (PYHKLHUIA B TOM 4YMC/Ie CHCTEMY KOMIbIOTEPHOIi
ajareOpbl, OPUMEHTHPOBAHHYI0 HAa MOATOTOBKY MHTEPAKTUBHBIX
JOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONPOBOKIEHUEM.

3amanue 2.
1) BrruucianTs, npUMEHUB METOJT UHTETPUPOBAHUS 110 YACTSIM:
[(x +1)e*dx

Oreer: (x +1)e* —e* + C
2) HasoBure kakoe-n1u00 1H(POBOE CPEACTBO, MPUMEHUMOE IS
pereHus gaHHOM 3aaa4un. OOOCHYWUTE Balll BHIOOP.

OTtBeT:
K mudpoBbiM cpeacrBamM, KOTOpble MOI'YT ObITh HPHUMEHEHBI AJIs
pelieHusi daHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe of0ecnedeHHe, BKJIKOYaKIinee 00JbmIOH Hadop
MaTeMaTH4ecKuX (YHKIUIA B TOM 4HC/Iie CHCTEMY KOMIIbIOTEPHOM
ajareOpbl, OPUEHTHPOBAHHYI0 HAa MOATOTOBKY WMHTEPAKTUBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOKIEHUEM.
3agaHue 3.

1) BeI4ucauTh, MPUMEHHB METO/ HHTEIPUPOBAHHUS 10 YaCTSIM:
J xlnxdx

OtBer: 0,5x (Inx—0,5) + C
2) HasoBure Kakoe-1u00 1H(POBOE CPEACTBO, MPUMEHUMOE IS
peluieHus qaHHou 3agaun. O60CcHyiiTe Balll BHIOOP.

OrtBer:
K uudpoBbiM cpeacTtBaM, KOTOpble MOTYT ObITh NMPUMEHEHBI ISt
pemienust aaHHOW 3amaum  otHocutcss Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJWOYawilee O00JbIIOH Hadop
MaTteMaTu4yeckuX (yHKUMHA B TOM YHCJIECHCTEMY KOMIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYI0O HA TOATOTOBKY HMHTEPAKTHBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOKIEHUEM.
3ananue 4.

1) BBI‘H/ICJ'II/ITB, MMPUMCHUB MCTOA MHTCTPUPOBAHUA 110 YaCTAM:
.'l.': * sinxdx

OtBer:—x”cosx + 2xsinx + 2cosx+ C
2) HazoBure kakoe-mub0 UPPOBOE CPEACTBO, NPUMEHHUMOE IS
pereHust gaHHoM 3agaun. OOOCHYHUTE Balll BHIOOP.

OTtBeT:
K uudpoBbiM cpeacTBaM, KOTOpPbie MOTYT ObITH IPUMEHEHBI JIJIsI
pellleHHs JaHHOI 3aga4uu oTHocuTcst Wolfram Mathematica-
NnporpaMMHoe odecrneyeHue, BKJIOYamwmee 00J1b10ii Hadop
MaTeMaTH4eCKUX QYHKIMA B TOM YHCJIe CUCTEMY KOMIIbIOTEPHOM
ajredpbl, OpUEHTHPOBAHHYIO HA MOATO0TOBKY HHTEPAKTHBHBIX
AOKYMEHTOB C BIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

24,

Samanue 1.

VK-2.V.3
OIIK-8.V.1
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https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
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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1) Beruucnute onpeaeacHHbIN HHTETPa:

-

J ax

0

OtBet: 2
2) Ha3zoBute kakoe-11u60 mudpoBoe CPeaCTBO, MPUMEHUMOE IS
pereHust gaHHOM 3aaa4un. OOOCHYWTE Balll BHIOOP.

OTtBeT:
K mudpoBbiM cpeacrBamM, KOTOpble MOI'YT ObITh HNPHUMEHEHBI AJIs
pelieHusi AaHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe of0ecnedeHHe, BKJIKOYaKIinee 00JbmIOH Hadop
MaTeMaTu4ecKuX (YHKIUI B TOM 4YHCJIe CHCTEMY KOMIbIOTEPHOM
ajareOpbl, OPUMEHTHPOBAHHYI0 HAa MOATOTOBKY MHTEPAKTUBHBIX
JAOKYMEHTOB C BbIYMCJIEHUSIMHA ¥ BU3YAJIbHBIM CONPOBOXKIEHNEM.

3anganue 2.

1) BbluuciIUTE ONPEICICHHBIA HHTETPA:

1

J 2dx

0

OtBet: 2
2) HazoBute kakoe-1nu00 nuppoBoe CPeACTBO, MPUMEHUMOE IS
pereHust gaHHou 3agaun. OOOCHYWUTE Balll BHIOOP.

OTtBeT:
K uudpoBbsiM cpeacrBaM, KOTOpble MOI'YT ObITh NMPHUMEHEHBI JJIsI
pelieHusi AaHHOM 3agauyd  oTtHocuTca Wolfram Mathematica-
nporpaMMHoe oOecrnedyeHue, BKJOYailee O00JbIIOH Hadop
MaTeMaTHYeCKUX (PYHKIHH B TOM YHCJE CHCTEMY KOMIbIOTEPHOI
ajaredOpbl, OPHMEHTHPOBAHHYI0 HAa MOJAT0OTOBKY MHTEPAKTHUBHBIX
AOKYMEHTOB C BIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKICHUEM.

3amanue 3.

1) BeruncnuTe onpeneeHHbII HHTErpat:

3

J xdx

-

OrBer: 9/2-4/2=5/2
2) HazoBute kakoe-mu60 mudpoBOe CPEACTBO, MPUMEHUMOE IS
peuieHus qaHHou 3agaun. OO0CHYyIiTe Balll BHIOOP.

OTtBer:
K uu¢poBbiM cpeacTtBamM, KOTOPble MOTYT ObITh NPMMEHEHBbI IS



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

pelieHusi aAaHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJWOYawilee O00JbIIOH Hadop
MaTeMaTU4YecKUX (PYHKUHMH B TOM 4YHCJe CHCTEMY KOMIbIOTEPHOIi
ajareOpbl, OPUMEHTHPOBAHHYI0O HAa MOJAT0OTOBKY MHTEPAKTHBHBIX
JOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONPOBOKIEHUEM.

3aganue 4.

1) BeruuciuTe onpeaeacHHbIN HHTETPa:

0

J x 3 ﬂ.l.-'l.'

-1

Oter: 0-1/4=-1/4
2) HazoBute kakoe-m1u00 mudpoBoe CPeaCTBO, MPUMEHUMOE IS
pelienus nanHoi 3aaaun. O6ocHy#Te Ball BHIOOP.

OTtBeT:
K mudpoBbiM cpeacTtBaM, KOTOpble MOTYT ObITH NMPHMEHEHBI JIsl
pelieHusi daHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe oOecrnevyeHue, BKJO4Yawilee O00JbIIOH Hadop
MaTeMaTH4YeckuX (YHKUHHA B TOM 4YHCJIe CHCTEMY KOMIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYI0 HA TOATOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB € BbIYHCJIEHUSIMU U BU3YaJbHBIM CONPOBOKIEHHEM.

3agaHue 5.

1) BeruncnuTe OnpeeeHHbII HHTETpat:

1

[ean

-1

Oteer: e-e!
2) HazoBute kakoe-m1u00 udpoBoOe CPEACTBO, MPUMEHUMOE IS
peuieHus qaHHou 3agaun. O60CHYyiiTe Balll BHIOOP.

OtBet:
K uudpoBbiM cpeacTtBamM, KOTOPble MOTYT ObITh NPUMEHEHBI IS
pemienust aaHHoW 3amaum  otHocutcss Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJWOYawilee 00JbIIOH Hadop
MareMaTu4ecKuX (QyHKIUIA B TOM 4MCJie CHCTEMY KOMIIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYI) HA TMOArOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOKIEHUEM.

25.

1. TIpounTerpupyiite TPUrOHOMETPUUYECKYIO ()YHKIIHIO

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

OtBer: 0,5

2. IlpounTerpupyiite TPUrOHOMETPUUECKYIO (DYHKIIHIO

( COSY dx

OtBer: 0O
3. TIpouHTErpupyiTe TPUTOHOMETPHUECKYIO ()YHKIIUIO

|r cos 2x dx

OTtBer:0,25
4. TIpouHTErpupyHTEe TPUTOHOMETPUIECKYIO (BYHKITHFO

|r siny dx

OtBer: 2

5. TlpouHTEerpupyiTe TPUTOHOMETPUIECKYIO (PYHKITUIO

( sinx dx

Orter: 1
Cemectp Ne2
26. | Kakas gynkiusa z = f(x; V) Ha3pIBAETCS HEMPEPBHIBHON B TOUKE VK-1.3.2
My (x0;¥p)?
Oter: ®ynkuust Z = f(x; V)] Ha3bIBaeTCsl HEMPEPHIBHOM B TOYKE
M (45 Vg ), €cTM OHA ONpe/aesieHa B 3TOi TOYKe H HEKOTOPOii ee
OKPECTHOCTH, UMeeT npeaelt i z'n1z! f(M) maTOT Npenes papen
3HA4YeHMI0 (PYHKIMHU Z B TOUKe M .3
27. | Kaxas u3 hopmymn cooTBeTcTBYeT nuddepenuuany GpyHkiuun y=e><? YK-2.3.1
a) dy=2e?*dx
b) dy=e*dx
c) dy=2e*dx
OrBer: a)
28. | YacTHbIC IPOU3BOIHBIC YK-1.¥.2
= OIIK-1.VY.1

o o=
1. HaiiguTe 4acTHBIE IPOU3BOIHBIE e GyHKIHU




_ sin(3+8x —7y)

= 3,7

2—x*y
cos(348x—Ty):8(2—xy )t sin(3 48— 730325

f Ty &
|.z—x3}-" I

OTtBeT:

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

(2 — x3y7)?
o gz =
2. Hailinure 9acTHBIC MPOU3BOIHBIC e e byHKIIIN
sin(3 + 2x — 5y)
z= ;
2 — x-:_v?
cos(342x—5y0+2(2—xFy |4 sin(3+2x—5y 427"
OrtBer: — 1 7.2
|Z2—x"y" )
—cos(3+2x—5y)*5(2— x*y") + sin(3+ 2x— 5y)7x*»y*
(2 —x*y")?

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

_ sin(1+4x —3y)

Z= =
3+ x2y7
cos(1+ax—3y)ed{ 342"y’ |- sin(1+4x—-3y)2xty"
Ortser: — 3 7.
|3+ x ¥ |
—cos(1+4x—3y) *3(3+ x%y") —sin(1+ 4x— 3y)7x*»"
(3 +x2y7)2
. 8z 8=
4. HaiiguTe yacTHbIE TPOU3BOAHbBIE e byHKIIUU
o
sin(7 +4x —7y)
z =
3 — x3ye
. i Voafg BNy i Vgt
cosl T+4x—Tyled3—x"y |+sinlT+4x—Ty)3x"y
OTBeT: ; T
13—x"y" |
—cos(7+4x—Ty)*7(3— X*y®) +sin(7+ 4x— 7y)6x’y°
(3 — x3y5)2
o dz 8=
5. Haiiaure 4acTHbIE MPOU3BOIHBIE e byHKIIUU
o
sin(5 + 8x — 5y)
z= P
3 —x*y
:':rs":E—Bx—E}':'sB[E—x'}yb:I—siri':E—Bx—E}' :'4.1'3}'5
OrBer: — 1 6.7
|3=x"y")

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




29. | Boimucathb yciioBue npu KOTOPOM BhIpa)KeHHE VK-1.B.2
P(x,y,z)dx + Q(X,y,z)dy+R(x,y,z)dz
npecTaBisieT coooi quddepeHnnan HeKoTopoi GyHKIMHU U(X,Y,Z).
Ortser: JlaHHOe BhIpakeHue MpeacTaBJsieT co0oii nudpdepenunan pynkuun
u(x,y,z), ecan: P(x,y,z) — 310 4yacTHasi npou3BoaHasi pyHKIMHU U(X,Y,Z) mo
X,
Q(X,y,2) - 310 yacTHasi mpou3BoaAHas PpyHKIUH U(X,Y,Z) mo y:
R(X,y,Z) 3T0 wacTHasi npou3BoaHasi pyHKIMHU U(X,Y,Z) 1O Z.

30. | Kakast Touka Ha3bIBaeTCs TOUKOI Makcumyma GyHKmn = = f(x; v)9 OIIK-1.3.1
Otser: Touka (X;;V,) Ha3bIBaeTCs TOYKOM MAKCHMyMa GYHKIHH OIIK-8.3.1
z = f(x;v) , eciin cymecTByeT Takasi & - OKPECTHOCTh TOUKH
(x5: Vy ) ¥ 219 BCeX TOYEK (X; V), OTJIMYHBIX OT (X ; Vy ), M3 O-

OKPECTHOCTH TOYKH (X y; Vy ) BHINOJIHSIETCSH HEPABEHCTBO:
flxy) < fxgive)
31. 1. Haiitu npou3BoHYyIO GYHKIIUH YK-2.¥.1
- 5 an OIIK-1.V¥.1
flx,v) = (8+5x" +2y" —7x"y")" B rouxe K(1,1) mo
HanpasJeHuIo K Touke M(2,6)
OTBeT: —
W2
2. Haiiti mpou3BOAHYIO QYHKINU
floe,¥) = (7—x*+ 2y — x™19%)" B rouke K(1,1) mo
HaIpaBJIeHHIO K Touke M (4, 3)
OtBer: ———
w13
3. Haiiti mpon3BoaHYIO GYHKINN
fle,v)=(7—2x+ 2y —x*v™1)* B rouke K(1,1) no
HampaBJIeHHIO K Touke M (5,2
OTBer: =
V1T
4. Haiitu npon3BoAHYIO QYHKIUIO
Floe,v) = (11— 2x? + 2v 7% — x®y7*)% B rouke K(1,1) o
HaIpaBJIeHHIO K Touke M (5,6
-1520
OtBet: AL
5. Haiitu npou3BoaHYy0 QYHKIUU
flx,¥y)=(5+ 4™t — 2v? — 2x39%)? B rouke K(1,1) o
HarpasJeHnIo K Touke M(2,3)
OtBer: ——>
V5
32. | ChopmynupyiiTe HEOOXOAMMOE YCIOBHE IKCTPEMyMa YK-1.3.2

muddepernmpyeMoii QyHKIMU ABYX TepeMeHHbIX Z = f(x; V),
OtBer: Ecoin B Touke N(x,;v,) nuddepenuupyemas GpyHKuus

z = f(x; V) nMeeT IKCTpeMyM, TO ee YacTHbIE IPOU3BOHbIE B TOi
Touke paBubl Hy0 [, (x5;,) = 0, f' (xy:¥,) = 0. Ir0 yeinoBue
Ha3bIBAETCS HEOOXOIUMBIM YCJI0BHEM IKCTPEMyMa.




33.

Kaxoe ypaBHeHue Ha3biBaeTcs quddepeHInalbHbIM YpaBHEHUEM
MepBOTO NopsiiKa?
OtBer: /AuddepeHunajbHbIM ypaBHEHHEM IEPBOro MOPSAAKA
Ha3bIBaeTCs ypaBHeHUe, cBs3bIBawomiee X, Y U Y'. OHO MoxkeT ObITh
3a/1aHO0 B OJHOI U3 ¢opm:
F(x,y.¥') =0,

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

OIIK-1.3.1

34.

B xakom ciyyae ¢pyukuus y=¢(x,C) (umu ®(x, y, C) = 0), sBisercs
oOum pemienreM AudhepeHnnaIbHOro ypaBHeHU EPBOro nopsiaka?
OtBer: O0mMM penieHueM (00IIMM HHTETPAJIOM)
auddepeHINATBHOIO yPABHEHUS MIEPBOr0 NOPSAIKA HA3bIBAETCS
dyukmus y=¢(X,C) (nau ®(x, y, C) = 0), koTopas

a) sIBJIsieTCs pelieHneM YPaBHEHUs NpH Jooom gomyctumom C;

0) 11000€e pemieHHe MOKeT OBITH IOJIy4YeHO M3 Heé IPH HEKOTOPOM

3HaYeHUH NocTositHHOM C.

OIIK-1.3.1

35.

SBnsercs mu GpyHKupsa x- + y* — 2x = € 0GUIUM peleHneM
nudpepeHnranbHOro ypapHenus X+yy' = 1?

Otser: IndpepeHnupys yKasaHHYIO HesIBHO 3a1aHHYI0 (DyHKIMIO
x* + y* — 2x = C, noay4aem paBencTBo:2x + 2yy' — 2 = 0, To ecTh
x+yy' =1

Na, pynkuus x* + y* — 2x = C sBJasieTcs: OOIMM peleHneM
AU(pPepeHnaTbLHOI0 YPABHEHUS.

YK-2.V.1

36.

Haiinure obmue pemenus nuddepeHuaibHbIX YpaBHECHUH,
MpeJicTaBIeHHbIX HIKEe. HazoBuTe kakoe-mibo mudpoBoe cpescTro,

KOTOPOC MOXKCT OBITh MMPUMCHCHO AJIA pCIICHUS Z(aHHOﬁ 3aJa4du.
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
OtBer: ¥ =5In|x| + C
OI[HI/IM n3 III/I(])pOBbIX CpeacTB, KOTOPbLIE MOTYT 6I)ITI) NMPUMCEHEHBI
AJIA pelIcHus IlaHHOi/i 3agavuu, OTHOCHUTCH
Wolfram I\/I?thematica
v

3. y =—

3x

OrBer: y = % In|lx| +C

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

OrBer: y =7 In|x| + €
OnHuM 13 nHQPOBHIX CPEICTB, KOTOPbIE MOTYT ObITH MPHUMEHEHbI

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




AJIA pelIcHus HaHHOﬁ 3adavui, OTHOCHUTCH

Wolfram Mathematica
3

5 y'==
a8
OrBer: y =3 In|x| + €
Onuum 13 nHGPOBHIX CPEIACTB, KOTOPbIE MOTYT OBITH MPHUMEHEHbI
JJISl peleHust TaHHOM 3212491, 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
JUIs pelleHusl JaHHOM 3a1a4M, OTHOCHTCS
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
AJI pelICcHUuA )IaHHOﬁ 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

OI{HI/IM nu3 III/I(])DOBBIX Cpe)ICTB, KOTOpI)Ie MOFyT 6bITb l'lpl/IMeHeH])I
AJIA pemeﬂnﬂ IlaHHOﬁ 3adavuu, OTHOCUTCH
Wolfram Mathematica.

37.

Pemmre 3anauy Komm npu HauanbHbix yenoBusix: Y(1)=2 , T.e. HaliquTe
yacTHBIC perieHus AuddepeHnanbHbIX YpaBHEHUH, TTPEICTABICHHBIX
HUXE

5

3x

YK-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—'

OtBer: ¥y = 12In|x| + 2
8. y' =2

OtBer: ¥y =31In|x| + 2
9. y' ==

OrBer: ¥y =17In|x| + 2
27

OrBer: ¥y =27 In|x| + 2

38.

Beimmumure HOMCD I10a KOTOPBIM PACIIOJIOKCH PAd, AJIs1 KOTOPOT'O HE
BBITIOJIHACTCA HGO6XOI[PIMI>II>1 IMPpU3HAK CXOI[I/IMOCTI/I?

- n®+3
) Xt

n® +7
-3

2) Zn=1a

n? +4

3) ZI, 21"

n=13,2_2

- n?+3
4) Ximi

ne+1

Otser: 3)

YK-1.3.1

39.

Kakne IMPU3HAKHU UCCIICAO0OBAHNA HA CXOAUMOCTD ITPUMCHSAIOT JJIA
YHCJIOBBIX PSJIOB C TOJOKUTEIbHBIMU YJICHAMU?
a) mpusHak /lanamGepa

b) npasmio JlonuTans
c) wmeroa Kpamepa
d) mpusnak Komu.

OrtBer: a), d)

VK-2.3.1

40.

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

Otger: Ecau psin cxoaurcsi, TO ero 001IMiA YjIeH 1, CTPEMUTCH K
HYJI0, T.e. lim 1, = 0.3T0 yrBep:KaeHHe Ha3bIBACTCs

7—+00

HEeO00XO0IMMbIM NMPU3HAKOM CXOAMMOCTH psifa. B yacTHocTH, ecian

VK-2.3.1




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

41. | Ecnu oOmuii wiieH psja it,, He CTPEMHUTCS K HYJII0, 9YTO MOXHO VK-2.V.1
YTBEPXKAATh O CXOAUMOCTH psiaa?
Otger: Ecam psig cxogurcs, TO ero 0011Mii YieH i, CTPEeMHUTCH K
HYJI0, T.€. [im 1, = 0. IT0 yrBep:KAeHHe Ha3bIBACTCS
71 —+00
He00X0AUMBbIM NMPU3HAKOM CXO0AMMOCTH psiia. B yacTHocTH, eciin
001N YJIeH 1, He CTPEMUTCS K HYJII0, TO PSi PACXOAUTCS.
42. | OOuwmii wieH psaa i, CTPEMHTCA K HyI0. JIOCTaATOYHO JIM 3TOTO s VYK-1.B.2
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:KAeHNe HA3bIBAeTCH
n—*oo
HEeO0X0AUMBbIM MPU3HAKOM CXOIMMOCTH Psi/ia, HO OHO He SABJIsSIeTCS
AOCTATOYHBIM JIJIf1 TOT0, YTOOBI YTBEPKIAATh, 4TO psia cxoaurcs. T.e.
PSiT MOKET OBITh KaK CXOIAIIMUMCSH, TAK U PACXOASIIIIUMCS.
43, - 5n? YK-1.B.2
n=1 Int-2
HccnenoBaTh TaHHBIN P HA CXOAMMOCTh. BeiOepuTe MeTo I
HCCIIEIOBAHUS U3 CIIHCKA:
a) HHTerpaibHbIi IPU3HAK CXOAMMOCTH
b) HeoOxoaumpblii NpU3HAK CXOAHUMOCTH
c) Ilpusnak Komu
d) Tlpusnak Jlamambepa
OTtBer: Psaj pacxoauTcs, He BLINOJIHAETCS HE00X0UMBIH
npusHak — b)
- [1n—5 2" -
44. 1. HMccnenoBaTb CXOAUMOCTD pPsijia 25— | — 2 — YK-1.V.2
Lom+2)3 YK-2.V.1
OTBeT: cxoauTCA
- [4n 3)8n
2. HccnenoBaTb CXOMAUMOCTB psijia 25— | — - yr=
n=1(g; g,
OTBeT: cxoauTCsa
. [(1n—3 2
3. HUccnenoBath CXOAUMOCTD psijia 27, _—“"t,
o [am—% v
OTBeT: cxoauTCcs
- [4n i
4. HccnenoBath CXOIMMOCTD PAfA 2oe ) ————
n=1" 170
OTtBeT: pacxoaurcs
- [In+3 41
5. HccnenoBarh CXOOUMOCTD psifia 2o, l—:'_,
v | Im+&)5"
OTBeT: cxoauTco
45, VK-2.B.2

1) HccnenoBath CXOQUMOCTb PAAA 2.

(ln—-5
-

L5 W]

=1 (Em+

OIIK-1.B.1




OTBeT: cxoauTco
2) Kakoii npusnak Bel ucnonb3oBaiu. O00CHY#TE CBOI BBIOOD.

o

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

fi—roa O

2\3<1, o 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: npumenum npusnak Koum. [ = T/a, =4 , 1.K.4>1, T0 psix

cxoautcs. HeoO0xoaumplii Npu3HAK, NPU3HAKN CPABHEHUSA U

OIIK-1.B.1

47.

I[aJIaMﬁepa HE MMO3BOJAIT OTBCTUTH HA BOIIPOC 3alaHUS.

[1m+3 4"

1) HccnenoBath CXOAMMOCTD PAfa oo T
n=1\1nr 20

T

OTBeT: cx0auTCA
2) HazoBute kakoe-m1u00 mudpoBoe CPeaCTBO, MPUMEHUMOES 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 (GYHKIHUIA B TOM 4HCJie CHCTEMY KOMIIbIOTEPHOM
ajareOpbl, OPUMEHTHPOBAHHYI0 HAa MOATOTOBKY HMHTEPAKTUBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOXKIEHUEM.

YK-2.¥.3
VK-1.V.2
YK-2.V.1

48.

[IycTh 1aH 3HaKOYEpENYIOLIUICS P E::: 1 U,. Ecmm psn,
COCTaBJICHHBIN U3 a0COMIOTHBIX BEIUMYHH |Un|, CXOAUTCS, TO YTO MOKHO
CKa3aThb 0 3HaKouepeayrouiemcs psaae? Beidbepure BepHbIi OTBET.

a) Psgcxomurcs

b) Psin pacxomutcs

C) Psn cxoautcst abCOTIOTHO

OrtBer: C)

OIIK-1.3.1

49,

Ecnun abconroTHbIE BETMYUHBI YWICHOB 3HAKOYEPETYIOIIETrocs psia
2- U, YOBIBAIOT U OOIIMIA YIeH PsAa CTPEMUTCS K HYJIIO, TO UTO
MOKHO CKa3aTh O CXOJUMOCTH psiia? Bribepute BepHBIi OTBET.

a) Psaa cxomures

b) Psn pacxomutcs
C) Psax cxomutcst abCOTOTHO

OrtBer: a)

OIIK-1.3.1

50.

Crenennsle psaasl. IHTEpBan U paguyc CXOAUMOCTH.

1. Haiiti 065acTh 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 psia
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
SBnsiercst unTepBai (2; 4). Haliqute ero paanyc cXoJuMOCTH.
Oteer: 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-8.3.1
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.V.2
1. PasnoxuTh MHOTOWIEH f(x) = —x® —10x* —30x —31 Bpax
Telinopa B OKpeCTHOCTH TOUKH ¥ = —2
OTtBer:

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. Pasnoxutb MHOrOunen f(x) = —2x°+ 14x~—25x +12 B
psn Teiinopa B OKPECTHOCTH TOUKH ¥ = 2




4.

5.

OTtBer:

flx)=24+7(x—2)+2(x—2)> — 2(x—2)3

Pasnoxute Muorounen f(x) = —2x —2x*+7x + 13 Bpsx
Teilsopa B OKpECTHOCTH TOUKH ¥ = —1

OTtBer:
f(x)=6+5(x+1)+4(x+1)*—2(x+1)3

Paznoxurs MHorouned f(x) = —2x*—7x"—x +9 Bpan
Teinopa B OKpECTHOCTH TOUKH ¥ = —2

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

Bormpocsr (3amaun) nis 3avera / qudd. 3adera npeacTaBieHsl B Tadnuie 16.
Tabmuna 16 —

Bomnpocs! (3agaun) muis 3adera / mudd. 3auera

Ne i/t

[Tepedyens BonpocoB (3amav) qis 3adeTa / nudd. 3auera

Kon
WHJUKAaTOpa

Y4eOHBIM MJIAHOM HE IPEJYCMOTPEHO

[lepeyeHp Tem Uii KypcCOBOTO TPOEKTHPOBAHUS/BBIOJHEHHUSI KypCOBOH pabOTHI
npezcTaBieHsl B Tadauie 17.
Tabmmna 17 — IlepeueHs TeM 17151 KypcOBOTO MPOSKTUPOBAHMS/BBITIOTHEHHUS] KyPCOBOM PabOTHI

No /i [TpuMepHBIii epedeHb TeM AJIs1 KypCOBOTO MPOEKTUPOBAHMS/BBIIOTHEHUS
B KypCOBOi1 pabOThI
Y4eOHbIM IIAHOM HE IPEAYCMOTPEHO
Bompocel sl mpoBeneHUsT NPOMEXYTOYHOM aTTECTallMM B BHJE TECTUPOBAHHUSA

npeJcTaBiIeHbl B Tabnuie 18.

Tabnuna 18 — [IpumepHsIii nepeyeHb BOIIPOCOB AJIsi TECTOB
Ne Kog
o/ [TprMepHBIii TepeueHb BOIPOCOB ISl TECTOB WUHIUKATOp
I a
TunoBoi BapuaHT TECTOB
1 cemectp
1. | Boruucnure 1) 1 YK-1.3.2
npeaen 2) 3 YK-2.V.1
’ 3x*+2x —7 3) 15
wmvon 2x% — 5x + 1 4) -7
OTtBer: 3)
(uactpykuus: [IpounTaiite TEKCT, BEIOEPUTE
MIPABUIIBHBIN OTBET U 3aIMILIUTE apTyMEHTHI,
000CHOBBIBAIONINE BHIOOP OTBETA)
2. | Toukoii pa3pbiBa 1) 6 YK-1.Y.2
byHKIINU 2) 2




x—3
V=
T (x4 3)Inx

SABJIACTCA TOUKA

3) 1

4) 4

OTtBert: 3)

(maCTpYyKIMS: [IpounTaiiTe TEKCT, BRIOEPUTE
MPaBUJIbHBIN OTBET U 3alIUIINTE APIYMEHTHI,
000CHOBBIBAIONINE BEIOOP OTBETA)

[IponsBoxnas pynkuum | 1) 2x - 4%In4d YVK-2.V.1
y = _?(': : 4.1‘ 2) Do - 4.1'—1
paBHa 3) x-4%(2+ x)
4) x-4%(2 + xln4)
OTtBet: 4)
(uaCcTpyKIWMs: [IpounTtaiiTe TeKCT, BRIOGpHUTE
MIPABWJIBHBIN OTBET U 3aIHIINATE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
Abcmucca skctpemyma | 1) 8 YK-1.¥.2
byHKIIHH 2) 05
y=8-x"+x 3) 1
paBHa 4) -05
OTtBert: 2)
(unacTpykIws: [IpounTtaiiTe TeKCT, BRIOEpHUTE
MIPABUJIBHBIN OTBET U 3aIMIIUTE apTyMEHTHI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
[Tpu kakux 3HayeHusix | 1) 8 YK-1.V.2
aprymenTta QyHKIuUs 2) 05
uMeeT 3) 1
IKCTPEMYM 4) -05
y=2x3—-1,5x+5 | OrBer: 2)4)
(ITpounTaiiTe TEKCT, BHIOEPUTE NIPABUIIBHBIC
BapUaHTHI OTBETA U 3aIUIIUTE apTyMEHTHI,
00OCHOBBIBAIOIINE BHIOOP OTBETOB)
Bebraucnute uuterpan | 1) — 1 4 VK-1.V.2
r a,‘ ¥ et gx
J (14 x%)arctg?x 2) ]11|m'ftgx| +C
3) — L
nrctgcx
4) ——+¢C
arctgx
OtBet: 1)
(uactpykuus: [IpounTaiite TEKCT, BEIOEPUTE
MIPaBWJIbHBIN OTBET M 3alHIINUTE apTyMEHTHI,
000CHOBBIBAIONINE BHIOOP OTBETA)
Borunciure 1) 0,5 (3-8x)05(-8) VK-2.V.1
MIPOU3BOIHYIO 2) 0,5 (3-8x)°5 (8) VK-1.V.2
byHKIIUN
y=(3-8x)%° 3) 0,8 (3-8x)°° (-8)

4) -4 (3-8x)05
OtBet: 1) 4)

HpO‘lHT&ﬁTC TCKCT, BBI6CpI/ITe IIpaBUJILHBIC




BapHWaHTbI OTBCTA U 3aIlIMIIUTC apTr'yMCHTEI,

000CHOBBIBAIOIINE BBIOOP OTBETOB

Beruucnure
IPOM3BOJIHYIO BTOPOTO
nopsika QyHKIHK

y = EE.:r—l

1) v =251

2) y = EE.I

3) y = 5€5.1‘—1

4) 25

OTtBer: 3)

(uncTpykuus: [Ipounraiite TekcT, BeIOepUTe
IIPaBWJIbHBIN OTBET U 3alMILNTE apIyMEHTHI,
000CHOBBIBAIONINE BEIOOP OTBETA)

VK-2.V.1

Ob6parHoil PpyHKIHEH
10 OTHOIIIEHHUIO K
byHKIIUN

v =" gpusercs
byHKIISA

1) V= x*®
3) y=Inx

4) y=e*

OtBert: 3)

(maCTpyKUWMS: [IpounTaiite TeKCT, BHIOEpPUTE
IPaBUJIbHBIN OTBET U 3alMILIUTE APIYMEHTHI,
000CHOBBIBAIOLINE BHIOOP OTBETA)

OIIK-1.V.1

10.

[lepBast npou3BogHAS
(YHKINY TTOKA3bIBACT:

1) ckopocTh U3MeHeHHs] (PYHKIHH

2) wHampapieHue QpyHKIHUN

3) mnpwupaiieHue GyHKIHHA

4) npupaiieHre apryMeHTa QyHKII
OtBeT: 1)

(uacTpyKIwMs: [IpounTtaiiTe TeKCT, BRIOSpHUTE
NIPABWJILHBIA OTBET M 3aIUIIUTE apTyMEHTHI,
000CHOBBIBAIOIINE BHIOOP OTBETA)

OIIK-1.3.1
OIIK-1.V.1

11.

Huddepennman
(byHKLINU paBeH

1) OTHOIICHHMIO TIPUPAICHUS PYHKIIHU K
MPUPALLECHUIO apTyMEHTa

2) TPOM3BEICHUIO MPHUPAIICHUS QYHKIIMH HA
IpUpalieHre apryMeHTa

3) npousBeIeHUIO MPOU3BOAHOI Ha
NpHupalieHue apryMeHTa

4) mpupalIeHUI0 apryMeHTa

OtBert: 3)

(uactpykuus: [IpounTaiite TEKCT, BEIOEPUTE

NPaBUIbHBIM OTBET U 3alUIINTE apIyMEHTHI,

000CHOBBIBAIONINE BHIOOP OTBETA)

OIIK-1.3.1

12.

Brraucinure uyncino
TOYEK pa3phiBa
byHKIIIHN

x4+ 2

YT G- ey

1) 1
2) 2
3) 3

4) 0

OTtBer: 3)
(uactpykuus: [IpounTaiite TEKCT, BEIOEPUTE

HpaBI/IJIbeII\/’I OTBCT U 3aIlIMIINTC apTr'YMCHTBI,

000CHOBBIBAIOIIE BHIOOP OTBETA)

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




13.| Beruncanre 1) 0 YK-1.3.1
npeen 2) 9 OIIK-1.V¥.1
. sin®3x 3) 3
lm — 3 4) 1
OTtBer: 2)
14.| YpaBHenue 1) yv=2x+4 OIIK-1.VY.1
KacaTeJIbHOM K 2) y=4x+3
rpaduky GyHKIHH 3) yv=2x—75
y=x°-2 4) y=3x—4
B €r0 TOYKE C Ortaert: 4)
abcuuccoi (maCTpyYKIMS: [IpounTaiiTe TEKCT, BHIOEPHUTE
Xo= 1 uMeeT BUA MPaBUWIbHBIN OTBET U 3aIIMIIUATE APTYMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
15.| Beruucnure 3HaUCHUE 1) 0 YK-1.¥.2
IIPOM3BOIHOM BTOpOro | 2) -1
nopsiaka GyHKIun 3) 3
y = sin2x + 4x 4) -4
B TOUKE ¥ = — Ortger: 4)
N (maCTpyKIMS: [IpounTaliTe TEKCT, BHIOEPHUTE
MIPABUJIBHBIN OTBET U 3aIMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
16.| MuoxecTBO 1) —Zxsin3x —>cos3x +C OIIK-1.Y.1
epBOOOPA3HBIX :
byHKIHH 2) 3xsin3x + S co s3x+C
f(x) = —xcos(3x) 3) 3;{5:’113;{—%0053:{ +C
MMCCT BHAL 4) 3xsin3x + 9cos3x + C
Otger: 1) -
(unacTpyKIws: [IpounTtaiiTe TeKCT, BRIOSpHUTE
MIPABUJIHHBIN OTBET U 3aIHIIUTE apTyMEHTHI,
000CHOBBIBAIONINE BHIOOP OTBETA)
17.| Ecnu K onpeenenHoMy 1) v|“f*- . VK-2.V.1
UHTErpaiy T
64 ; B4 tdt
J —— el
1 WA T X L3 dr
MIPUMCHHTH 3) | e
HO,I[CTEaHOBI(y 2 5ae
x* =t T0 OH IPUMET 4) 6J, 3,28
BUJI
Otger: 4)
(uacTpykuwus: [IpounTtaiiTe TEKCT, BEIOEPUTE
MIPABUJIHHBIN OTBET U 3AIMIIUTE apTyMEHTHI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
18.| Teno mBuxercs 1o 1) 6 OIIK-1.3.1
3aKOHY 2) 4 OIIK-1.V¥.1
S(t)=5t3+1, Torna 3) 10
CKOPOCTh B MOMEHT 4) 15
Bpemenu t=1 paBHa OtBer: 4)

(naCcTpyKIHs: [IpounTaiiTe TEKCT, BEIOEPUTE
MIPABUJILHBIN OTBET U 3aIUIINTE APTYMEHTHI,




000CHOBBIBAIONIE BHIOOP OTBETA)

19.| 3anummure OIIK-1.3.1
IOCJIEN0BATEILHOCTD OIIK-1.Y.1
JIEUCTBUU MPH A) mojcTaBUTh 3HaUeHUE BpeMeHu t=S5uac B
pEeIlIeHUN 3aJauu: ypaBHEHUE NepEeMEeLICHH
B) BeIpa3uTh BpeMs B CEKyHIaX
Teno nBukeTcs Mo B) paznenuth nepemerienye Ha BpeMs
3aKOHY I') B3sTh MPOU3BOIHYIO OT TIEPEMEIICHHS
S(t)=5t3+1(m/c), uTo6sI | JI) MONCTABUTH B ypaBHEHHE MPOU3BOIHOI
BBIUHCIIUTH CKOPOCTh B | 3HAYCHHE BPEMCHH
MOMEHT BpEMEHH
t=5 uac HyxHO Otser:
bBJI nau I'B/1,
(uaCTpyKUMS: [TpounTaiiTe TEKCT U YCTAaHOBUTE
MOCJIEI0BATEIBHOCTD. 3aMUIINTE
COOTBETCTBYIOIIYIO MTOCIIEI0BATEIBHOCT OYKB
CJICBa HAIPABO)
20.| Ykaxute QyHKIMH, 1) Xu sinx YK-2.3.1
KOTOPBIE SBIISIOTCS 2) X utg2x
9KBHMBAJEHTHBIMU PU | 3) X U COS2X
x—=0 4) X wuSsin2x
OtBet: 1)
(maCTpyKIWMS: [IpounTaiite TeKCT, BHIOEPUTE
NPABUJIBHBIA OTBET U 3aMUIIUTE APTYMEHTHI,
000CHOBBIBAIOLINE BHIOOP OTBETA)
21.| Kakoe u3 HiKe 1) oTHOIIEHKE TpUpalleHus QYHKIIUU K YK-2.3.1
MIEPEYNCIICHHBIX MPUPALICHUIO apTyMEHTa
PeIIOKEHU N 2) oTHOUICHHS PYHKIIMU K IPUPALICHUIO
orpenensier aprymMeHTa
HPOU3BOJIHYIO 3) oTHoMIeHKE TIpeena QYHKIUU K apTyMEHTY
¢byHKIMM (Kornaa 4) npenes OTHONIEHUSI IPUPALIEHUsT PYHKIIMU
npupanieHne K MPUPALIEeHNI0 ApTyMeHTa
aprymeHTa ctpeMurcs K | Orser: 4)
HYI0)? (uacTpykuus: [IpounTtaiiTe TEKCT, BEIOEPUTE
MIPABWIBHBIN OTBET M 3aIMIINTE apTyMEHTBI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
2 cemecTp
1. | ITomHbIH 1) 2x%ydx + 3x°y3dy VK-1.¥V.2
nuddepeHman 2) 3x%yidx+ 2xydy
byHKIUM 3) 3x ydx + 2x3ydy
z = x3y? 4) 2x*y3dx + 3x7ydy
paBcH OTtBer: 2)
(uactpykuus: [IpounTaiite TEKCT, BEIOEPUTE
MIPaBWJIbHBIN OTBET U 3aHIIUTE apTyMEHTHI,
000CHOBBIBAIONIE BHIOOP OTBETA)
2. | YKaxuTe cXOaaIuiics 1) 27, L_ VK-2.V.1
YHCIIOBOH psift i
P 2) I
1

3) L=

il




4 T=, -

OTtBer: 2)

(uaCcTpyKUWms: [IpounTaiiTe TEKCT, BEIOCPUTE
MIPaBUJIbHBIN OTBET U 3alIUIINTE APIYMEHTHI,
000CHOBBIBAIONINE BHIOOP OTBETA)

[CHIE]

YKaKHTe CTENEHHOM 1) T2, 5 (x—2)" OIIK-1.V.1
paa, 41 KOTOporo 2) Em:l n E-T _ -zjr:
unrtepsai (0;2) T -
SBIISICTCS MHTEPBAIIOM 3) Xi=y n (x —1)"
CXOJUMOCTH. 4) Xr-in(x+2)"
OTtBert: 3)
(uactpykuus: [Ipounrtaiite TeKCT, BhIOEpUTE
MIPABWJIBHBIN OTBET M 3aIMIINTE apTyMEHTBI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
YKaxuTe 4acTHYIO 1) 6 YK-1.V.2
IIPOU3BOAHYIO 110 2) 6xv
V QyHKIHH OBYX 3) 6x
MEPEMEHHBIX Z = 3xty 4) 3x°
OtBert: 4)
HeoOxonuMmbrii 1) &7, -‘:: ‘f VK-1.3.1
MPHU3HAK CXOAMMOCTH w
HE BBINOJIHEH U1 psaa 2) Loy — 2
o S5n”
3) Eri=l 3?‘!2 -3
4) L=
OTtBert: 3)
(uactpykuus: [IpounTaiite TEKCT, BEIOEPUTE
MIPABWJIBHBIN OTBET M 3aIMIIUTE apPTyMEHTBI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
K xakomy Bugy 1) o TNoH3 4) OYHKIIMOHATBHBIN
OTHOCHUTCS KaXIbIH U3 n=1nde7 pan
pSI0OB
2) 2r_ i n(x+ 2)"| 5)3HakonepeMeHHbIH
paa
3) ¥, -i—SZI:‘i-n: 6)Hono>1<vHTeanLIP"1
e YU CJIOBOM Psifi
OtgeT:1)6); 2)4); 3)5)
(uaCTpyKIHS: [IpounTaiiTe TEKCT U YCTAHOBUTE
cooTBeTcTBUE. K KaXk10l MO3UIIUN, TaHHOK B
JIEBOM CTOJIOIE, TOI0EPUTE COOTBETCTBYIOIIYIO
MO3MIIMIO B IPABOM CTOJIOLE)
Paccuuraiite yacTHy1O0 1) 2cos(5x+ 2y) OIIK-1.3.1
2) —2sin(5x+ 2y) OIIK-1.V.1

3
MIPOU3BOIHYIO E—E
o

byHKIIIN
z = cos(5x + 2y)

3) cos(5x+ 2y)
4) (5x+ 2)cos(5x + 2y)
OtBer: 2)
(nacTpykuus: IlpoynTaiiTe TEKCT, BHIOEpUTE




MIPaBWJIbHBIN OTBET U 3alUILINTE apTyMEHTHI,
000CHOBBIBAIOIINE BEIOOP OTBETA)

8. | Haiigure obGnactb 1) [-4,0) YK-2.V.1
CXOAMMOCTH 2) (-3,0)
Emzi% 3) (-2,0)
i 4) [1.0)
OtBer: 1)
(maCTpYyKIWHS: [IpounTaiiTe TEKCT, BEIOCPUTE
MPaBWIBHBII OTBET U 3aIMIINTE APTYMEHTHI,
000CHOBBIBAIOIINE BEIOOP OTBETA)
9. | Halimure 3HaYeHUE 1) 5 VK-2.V.1
GyHKINU IBYX 2) 2
HepeMEeHHbIX 3) 10
z=2x-y+15 B Touke A(- | 4) 19
2,1) Ortser: 3)
(maCTpyKIWH: [IpounTaiiTe TEKCT, BEIOSPUTE
MPaBWIBHBIN OTBET M 3aIMIINTE APTyMEHTHI,
000CHOBBIBAIOIIINE BEIOOP OTBETA)
10.| Haiigure yacTHyrO 1) Zcos(bx+ 2y) OIIK-1.3.1
NPOM3BOJIHYIO 3_5 2) —Ems[E:(.— 2y) OIIK-1.Y.1
R ’ 3) cos(5x+ 2y)
Z};HSE'JIEEI—E}-‘:] 4) (5x+ 2)cos(5x + 2y)
OTtser: 1)
(uacTpykuwms: [IpounTaiiTe TeKCT, BRIOEpUTE
NPaBUWIBHBIN OTBET M 3aIMIINTE aPTyMEHTHI,
000CHOBBIBAIOIIME BEIOOP OTBETA)
11.| Jlana (byH"KuI/Iﬂ 1) 1+ 3x— %xf VK-1.¥V.2
fx) = €™, rorna 2) 1—33(—_93(:
nepBble TpU (OTJIMYHbIE 3) 1—3x+ 9x°
OT HYJIS1) 4JieHa 3 .
pasIIokKEHHs ITOM 4) 1+ 3x+x”
(GYHKIUM B pAJT
Teitnopa B Ortser: 4)
OKPECTHOCTH TOYKH (mHCTpYKIWMS: [IpounTaiiTe TeKCT, BRIOSPHTE
xy = 0 umerot BUj MIPABUJIBHBIN OTBET U 3aIMILIUTE apTyMEHTHI,
00OCHOBBIBAIOLINE BHIOOP OTBETA)
12.| st dyHKIIMN Ortser: YK-1.¥.2
f(x) = e* nepaore 1+ 3x+ 2x°
TPH, OTJIMHHBIC OT (ITpouwnTaiiTe TEKCT U 3aMUIIATE PA3BEPHYTHIH
HYIUA, 9ICHA 000CHOBAHHBIN OTBET).
pasJIoKEHUs B psij
Telnmopa B
OKPECTHOCTH TOUYKH
x; = 0 uMeroT BUJ
13.| HeoOxonuMmerii 1) ¥=_ n®+3 OIIK-1.3.1
IPHU3HAK CXOAUMOCTH Fn=t “31‘? OIIK-1.V.1
HE BBITIOJHEH IS psiia 2) Zi= i
3) Lings

4) To




OTtBer: 1)

(maCTpyKIHs: [IpounTaiiTe TEKCT, BEIOCPUTE
MIPaBUJIbHBIN OTBET U 3aIIUIINTE APTYMEHTHI,
000CHOBBIBAIONINE BEIOOP OTBETA)

14.| Haiinure o6sactb 1) [0, 4) YK-2.V.1
CXOMMOCTH 2) (0,3)
E.?::i I.’.rﬁ—n:_:;'- 3) (0,2
" 4) (0,1)
OtBer: 1)
(maCTpYyKIWH: [IpounTaiiTe TEKCT, BEIOSPUTE
MIPaBWJIbHBII OTBET U 3alUILNTE apTyMEHTHI,
000CHOBBIBAIOIINE BEIOOP OTBETA)
15.| YacrtHas mpousBoanas | 1) 6 OIIK-1.3.1
10 * (PYHKIMHU IABYX 2) 6xy OIIK-1.V.1
IIEPEMEHHBIX 3) 6x
z = 3x%y 4) 6x + 3x°
OtBert: 2)
(uactpykuus: [IpounTtaiite TEKCT, BEIOEPUTE
MIPABUJIBHBIN OTBET U 3aIHIIUTE apTyMEHTHI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
16.| 3nauenue pyHKIMN 1) 15 YK-2.V.1
JIBYX TIEPEMEHHBIX 2) 20
z=3x-2y+16 B TOUKE 3) -15
A(1,2) paBHO 4) -20
OtBeT: 1)
(uactpykuus: [IpounTtaiite TEKCT, BEIOEPUTE
MIPABUJIBHBIN OTBET U 3aIHIIUTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
17.] YxaxuTte Tun OTtBeTsI: YK-2.3.1
G depeHIATHEHOTO 1) VYpaBHeHHUE ¢ pa3aACSIFOIIAMHUCS
ypaBHEHUS NepPEMEHHBIMU
(2x+ 1)y +v=x: 2) JluneiiHoe ypaBHeHHe
3) VYpasuenue bepuymiu
4) VYpaBHeHHe B MOJHBIX AuddepeHImanax
OTger: 2)
(urcTpykuwus: [IpounTtaiiTe TEKCT, BEIOEPUTE
MIPaBWJIbHBIN OTBET U 3aHIINTE apTyMEHTHI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
18.| Ykaxwure oOrmiee OIIK-1.V.1
pelieHue 1) y=2In[2x+ 1|+ C
g hepeHIaTbLHOTO 2) v=In|2x +C|
YpaBHEHUS i 3) y= 2
(2x 4+ Ddy + y2dx =0 In|2x+1]+€
) 4) y = 3In|x|
OTtBer: 3)
(uactpykuus: [IpounTaiite TEKCT, BEIOEPUTE
MIPABUIIBHBIN OTBET U 3aIMILIUTE apTyMEHTHI,
000CHOBBIBAIONIE BHIOOP OTBETA)
19. VYkaxure yacTHoe pemeHue quddepeniuansoro | OIMK-1.3.1
YpaBHEHUS OIIK-1.VY.1




v' + 2y = 4, ynoBneTBOpsIOIIEe HAYATEHOMY
yeiosuio ¥(0) = 5:

1) y=4e +5

2) yv=4—x

3) y=3e ** +2

4) y=2e"F 42

OTtBer: 3)
(maCTpYyKIMS: [IpounTaiiTe TEKCT, BRIOSPUTE
MPaBUJIbHBIN OTBET U 3alUIINTE APIYMEHTHI,
000CHOBBIBAIOIINE BEIOOP OTBETA)

20.| Cpenu nepeyrciIeHHBIX 1) (x*+v* +2x)dx + 2xydy = 0 OIIK-1.3.1
nudGepeHIMatbHBIX 2) (x*+y*)dx +2xydy =0 VK-2.3.1
YpaBHEHUHN YKAKHUTE 3) (xy*+x)dx+ (x*y—y)dy=0
ypaBHEHHE C 4) (x*+y)dx —xdy =10
pa3IeIIIOIUMUCS
NNEPECMCHHBIMU Orser: 3)

(maCTpyKIWMS: [IpounTaiite TeKCT, BHIOEPUTE
MIPaBWJIbHBIN OTBET M 3aMHILINTE apTyMEHTHI,
00OCHOBBIBAIOLINE BHIOOP OTBETA)

Cucrema olleHUBaHMsI TECTOBBIX 3a/1aHUI:

1 Tum) 3aganue KOMOMHUPOBAHHOTO THUIIA C BHIOOPOM OJHOTO BEPHOTO OTBETA M3 YETHIPEX
IPEUIOKEHHBIX U 0O0CHOBaHUEM BbIOOpA CUMTAETCS] BEPHBIM, €CJIM MPABUWIIBHO yKa3aHa Iudpa
U TIpUBEIEHBl KOHKPETHBIE apryMEHTHI, HCIOJb3yeMble TIpU BbIOOpe oTBeTa. lloiHoe
COBIIAJICHHE C BEPHBIM OTBETOM OlleHUBaeTcs | 6auioM, HEBEPHBIM OTBET WJIM €ro OTCYTCTBHE —
0 6amnos.

2 Ttun) 3agaHue KOMOMHHMPOBAHHOI'O THUIIA C BBIOOPOM HECKOJIBKMX BAapHMaHTOB OTBETa M3
NPEUIOKEHHBIX U Pa3BEPHYTHIM 00OOCHOBAaHHMEM BBIOOpA CUMTACTCS BEPHBIM, €CIH MPABUIBHO
yKa3aHbl UGl ¥ NPUBEIEHbl KOHKPETHBIE apryMEHThI, UCIIOJIb3yeMble IIPU BHIOOpE OTBETOB.
[TonHOE coBmazieHne ¢ BEPHBIM OTBETOM OlleHHBaeTcs 1 6ayuioMm, eciu JOMYyIIEHbl OINOKN WIIN
OTBET OTCYTCTBYeT — () 6aIOB.

3 tum) 3amaHue 3aKpBITOTO THIA HA YCTAHOBJIEHHWE COOTBETCTBUSI CUMTAETCS BEPHBIM, €CITH
YCTAQHOBJICHBI BCE COOTBETCTBHS (MO3UIMM U3 OJHOTO CTOJOIIAa BEPHO COIOCTABJIEHBI C
NO3UIUAMH Apyroro ctoidua). [TonmHoe coBnajeHne ¢ BEpHbBIM OTBETOM OlleHUBaeTcs 1 OamioM,
HEBEpPHBIN OTBET MU €ro oTcyTcTBHE — ) O6aioB

4 tumn) 3amaHue 3aKpBITOTO THIA HA YCTAHOBIIEHHE ITOCIIEIOBATEIHLHOCTH CUYHUTACTCS BEPHBIM,
€ClIM TPaBUJIBHO YyKa3zaHa BCs mocienoBarenbHOCTh Mpp. IloaHoe coBmageHue ¢ BepHBIM
OTBETOM OIIeHUBaeTcs | Gayiom, eciv JOMyYIIeHbI OIMOKH WM OTBET OTCYTCTBYET — () Gayuios.

5 Tumn) 3anaHue OTKPBITOTO THUMA C Pa3BEPHYTHIM OTBETOM CUUTAETCS BEPHBIM, €CIIH OTBET
COBIAZA€T C OSTAJIOHHBIM IO COACPKAHUIO M TONHOTe. lIpaBMIBHBIA OTBET 3a 3aJaHue
OlLlcHUBaeTCs B 3 Oasuia, eclii JOMyIIeHa O/1Ha OIMOKA \ HETOYHOCTD \ OTBET NMPABUIIBHBII, HO HE
HOJHBIN - 1 6ast, ecnu gomyineHo Oosiee 1 ommOKK \ OTBET HEMPAaBUJIbHBIN \ OTBET OTCYTCTBYET
— 0 6amoB.

[lepeueHb TeM KOHTPOJBHBIX PAbOT MO TUCIUIUIMHE OOYYaroMIMXCs 3a0YHOU (OPMBI
00ydJeHus1, IpeICcTaBlIeHBI B Tabymie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboT

No /it ITepeyeHb KOHTPOJIBHBIX PaObOT

He npenycmorpeno




10.4. MeTtoauveckre  MaTepUaibl,  ONPEACNSIONUE  MPOLUEAYPHl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOLUX JTanbl (HOpPMUPOBAHMS KOMIETEHLIMM, COJep)KaTcs B
JOKaJbHBIX HOpPMATUBHBIX akTax [ YAIIl, periaMeHTHpyIOUIUX TOPSJIOK U MPOLEAYPY

IMPOBEACHUA TEKYIIECTO KOHTPOJA YCIIEBACMOCTH U HpOMeX(YTOqHOfI aTTreCcTaluu 06yqa}0umxc>1
I'VAIL

11. Meroauueckue yKazaHus JUIst 00yJaIOMIUXCsl 10 OCBOCHUIO TUCIUTLTUHBI

11.1. Meroauyeckue yKazaHus I OOYYarOIIMXCS 10 OCBOCHHMIO JIGKITMOHHOTO
MaTepuaia.

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOIO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKoe W SICHOE HW3JIOKEHHE ydeOHOro marepuaina. HasHadeHue COBpEMEHHOH JIeKIUU B
paMKax JIUCHMILIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MHPOpPMALMIO IO TEME, 2 B OCBOCHHUU
dyHaaMeHTaNbHBIX TpoOJeM JUCHMIUIMHBI, METOJOB HAyYyHOrO IO3HAHMSA, HOBEWUIIMX
JOCTMO)KEHUH HaydyHOH MbIciu. B yueOHOM mporecce JIeKIUs BBINOIHAET METO0JI0IMUYECKYIO,
OpPraHU3allMOHHYI0 U MHPOPMALMOHHYIO (QYHKIUH. JIeKIHs pacKpbIBaeT MOHATUIHBIN armapar
KOHKPETHOH o0siacTH 3HaHus, €€ mpoOsieMbl, AAaeT LEeJIbHOE NPEACTaBIECHUE O AUCLUILIMHE,
MIOKA3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIIIIMHAMU.

[Tnanupyemsble pe3yabTaThl IPU OCBOEHUH 00yYarOIUMUCS JEKIIMOHHOIO MaTepyaia;

— TIOJyYeHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3AHHBIX 3HAHUH, YpPOBEHb
KOTOPBIX ONPEIEISIETCS LEIEBOW YCTAHOBKOM K Ka)K10M KOHKPETHOU TEME;

— TIOJIyY€HHE OIbITa TBOPUECKOI pabOThl COBMECTHO C IPENOJaBaTeIeM;

— pa3BuTHEe HOPOQPECCHOHATBHO-/IENOBBIX  KauyecTB, JIIOOBM K TNpeAMETy H
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIILITICHHUS.

— TOsBJIEHUE HEOOXOAUMOI0 HHTEPECa, HEOOXOAMMOTrO AJIsi CAMOCTOSITENIbHON padoThI;

— TOJy4YyeHHE 3HAHUUW O COBPEMEHHOM YPOBHE pAa3BUTHS HAyKM U TEXHUKU U O
IIPOTHO3€ UX Pa3BUTHsI HA OJIMKaiIlIne Tobl;

— HayuyuTbCs METOJMYECKH oOpabaTbiBaTh MaTepuasl (BbIACIATH TJIaBHBIE MBICIU U
MOJIO)KEHUS, MPUXOAUTh K KOHKPETHBIM BBIBOJIAaM, IOBTOPSATh HX B  Pa3iIM4YHBIX
bopMynupoBKax);

— TOJy4YeHHE TOYHOIO NOHMMaHHUS BCEX HEOOXOAUMBIX TEPMUHOB U TOHSATHUH.

JlekuMOHHBI MaTepuan MOXKET CONPOBOXKAATHCA JIEMOHCTpalMed CIaufoB U
UCMOJIb30BAaHUEM pA3laTOYHOIO MaTepuajia IpH TNPOBEIEHHUM KOPOTKUX JUCKYyCcCHH 00
O0COOEHHOCTSIX MPUMEHEHHUSI OT/AETbHBIX TEMATHUK I10 IUCHUIUINHE.

CrpyKTypa npefocTaBieHusl JEKIHNOHHOIO MaTepuara:

— Omnpenenenns MaTeMaTHYECKUX TEPMUHOB.
—  @DopMyIMpPOBKA TEOPEMBI.

— JloKa3arenbCTBO TEOPEMBI.

— HMnmroctpupyromuye npumMepsl.

11.2. Metoauueckue ykazaHUS sl OOYYAIOIIMXCS MO MPOXOXKACHUIO MPAKTHUECKUX
3aHATHH

[IpakTHueckoe 3aHATHE SBISETCS OAHONW M3 OCHOBHBIX (hOpM OpraHu3aluHu y4eOHOTO
mpoliecca, 3aKJIFOYAIOIIasCs B BHITOJIHEHUH O0YYAIOIIMMHUCS T10J] PYKOBOJICTBOM MPETIOaBaTeNs
KOMIUIEKCa YYEeOHBIX 3aJaHUil C 1EeJIbl0 YCBOEHUS HAYYHO-TEOPETUYECKHMX OCHOB YUeOHOMU
JTUCIUTITNHBI, TPUOOPETEHUS] YMEHUN U HaBBIKOB, OITBITA TBOPUYECKOM JCSITEIIBHOCTH.

[enpro MPaKTUYECKOTO 3aHSITUS I 00YUYAIOIIErocs SIBISIETCS IPUBUTHE 00YYatOIIUMCS
YMEHHI ¥ HaBBIKOB MPAKTUYECKON JIEITEIBHOCTH MO N3YyYa€MOW TUCIUIIIINHE.

[Tnaraupyemblie pe3yabTaThl IPU OCBOCHUU 00YUYAIOIUMCS MPAKTUUECKUX 3aHSATHIA:

— 3aKperuieHue, yriayOJeHue, pacllMpeHrue | JAeTau3allvs 3HAHUW TPU pPelieHU!
KOHKPETHBIX 3a]1ay4;



— pa3BUTHE T[I03HABATEJbHBIX CIOCOOHOCTEH, CaMOCTOSTEIbHOCTH  MBIIUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBJIAJCHHE HOBBIMH METOJaMH M METOJIUKAMHU H3y4CHUs KOHKPETHOW yueOHOIi
JTVCLUTUIMHEI,

— BBIpa0bOTKAa CIOCOOHOCTH JIOTMYECKOTO OCMBICICHHSI TOMYyYEHHBIX 3HAHUU IS
BBITIOJTHEHU S 33/1aHUM;

— CBS3aHHBIC C MOJYYEHHEM HOBOW MH(OpMAIK MyTEM CaMOCTOSITEIHHO BHIOPAHHBIX
o0ecrieyeHrne palMoOHAIBHOTO COUETaHNS KOJUICKTUBHON M WHAWBUIYAIbHOHN (hopM o0ydeHus.

O YHKIMY TPAKTUYECKUX 3aHATHI:

— TO3HaBaTeJbHas;

— pa3BUBAIONIAS;

—  BOCHHTATENIbHAS.

[To xapakTepy BBIMOJHAEMBIX OOyHYaIOIIUMCS 3aJaHUil MO MPAKTUYECKUM 3aHATUSAM
MOJPA3IENAIOTCS Ha:

— O3HAaKOMHTEIbHBbIC, MPOBOAMMBIE C LEIbI0 3aKPEIJIEHUST W KOHKpPETH3alluu
M3YYEHHOTO TEOPETUYECKOT0 MaTepuaa;

— aHAIWTUYECKHE, CTABSIIME CBOCH IIEJIbIO MOJyYeHHEe HOBOW MH(OpMAaIMK Ha OCHOBE
(dhopMaIi30BaHHBIX METO/IOB;

— TBOpYECKHE, MMOJIXO0/I0B K PELICHUIO 3a/1ay.

@DopMbl OpraHU3aIUH MPAKTUYECKUX 3aHITHIA:

- B UHTepakTUBHOW (Qopme (pemieHHe CHUTYallMOHHBIX 3ajad, 3aHATUS 110
MOJICTTUPOBAHUIO PEATBbHBIX YCIOBUM, TPYIIOBBIE TUCKYCCHH);

- B HE MHTEPAKTUBHOH (opMe (BBIOJHEHHE YIPXHEHUH, PEUICHWE THUIOBBIX 3ajad,
pellleHne CUTYAI[MOHHBIX 33/1a4 U APYTOe).

TpebGoBaHust K MPOBEACHUIO NPAKTUYCCKUX 3aHITUN

[IpakTryeckne 3aHATHS HAYMHAIOTCS C 3allUCH B OKYpHAJI  MpPENoJaBaTems
MPUCYTCTBYIOIIUX CTYICHTOB. 3aTEM OOBSIBISIETCA TeMa MPAKTUYECKUX 3aHSITHM.

[IperoaBaTens YUTAET YCIOBME 3ala4d M TpeiaraeT CTYACHTAM CaMOCTOSTEIbHO
peLTh 3a/auy, UCIOJb3ys 3HAHUSA, MOJTYYEHHBbIE CTYJAEHTOM Ha JeKiHMU. CTyIeHT, KOTOpBIH
NEePBBIM PEIIWI 3aJady, BBI3BIBACTCS K JIOCKE. B ciydae ecnm CTYIEHT MPaBUIBHO PEIIHI
3ajady, OH mosy4aer 5 6ayuioB. Ecim cTydeHT pemraer 3aaady ¢ MOMOUIbIO MPEnoaaBaTes, TO
nonyyaer 4 Oamnma. 3aTeM, B KOHIIE CEMECTpa, OLIGHKH CTYACHTOB (BKJIIOYas OLIEHKY
MOCEIIaeMOCTH) TepeBoJsATCS B OOHychl (kauectBO) oT O mo 5 OammoB. OTu OOHYCHI
00aBIAI0TCS K 0011ei cymme 0aioB B paMKaX MOJYJIbHO-PEUTHHIOBOM CHCTEMBI.

CryneHtaM BbLIAaeTCsl JOMAIllHEE 3aJaHMe B BHJE 3ajad, KOTOpbIE OHM CHAIOT B
YCTaHOBJICHHBIE CPOKH.

11.3. Meroauueckue yKazaHus UIsi 0OYJaIOMIMXCs MO MPOXO0XKIECHHIO CAMOCTOSITEITHHOM
paboThI

B xone BbIMOMHEHUSI CaMOCTOSITENILHOM pabOThI, 00yJaroNIuiics BBIMOIHAET pabOTy 1O
3aJJaHUI0 ¥ IIPU METOJUUYECKOM PYKOBOJCTBE IperojaBaTelis, Ho 0e3 ero HernocpeiCTBEHHOIo
y4acTusl.

Jns oOyyaromuxcst mo 3aoyHod (opme OOydeHHs, camMocCTOsiTeNbHas paboTa MOXKET
BKJTFOYATh B CEOsI KOHTPOIBHYIO paldoTYy.

B mnporiecce BBIMOTHEHHUSI CaMOCTOSITENbHONW paboThl, y oOydaromierocss (popMHpYyeTcs
1enecoo0pa3Hoe IIAaHUPOBaHUE pabouero BpeMeHH, KOTOPOE MO3BOJISIET UM pa3BUBaTh YMEHHS
U HaBBIKM B YCBOGHHWU U CHUCTEMAaTH3allMM NMPUOOpETaeMbIX 3HAHUHM, 00ecreYnBaeT BBICOKUI
YpOBEHb YCIEBAEMOCTH B TMEPHOJ OOY4YEeHMs, NOMOraeT TMOJYyYUTh HABBIKUM IOBBIIICHHUS
po(hecCHOHATLHOTO YPOBHSL.

MetoauyeckumMi ~ MaTepuaiaMM,  HaMpaBJSIIONIMMH  CAMOCTOSTENIBHYIO  paloTy
00y4aromuxcst ABISIOTCS:



—  y4eOHO-METOIMYECKUN MaTepHal 1o TUCIHILINHE;

11.4. Metoauueckre yKazaHusl JUIsl OOyYaroIIMXCS IO IPOXOXKICHUIO TEKYLIETro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTPOJIb YCIEBAEMOCTHM IIPEAYCMaTpPUBAaET KOHTPOJIb KayecTBa 3HAHUU
00y4aroIuXxcsl, OCYLIECTBISIEMOIO B TEYEHUE CEMECTpa C LIEJIbI0 OLEHUBAHUSA XO/Ja OCBOCHHUS
JUCLIUATIIIVHBI.

B Teuenme cemectpa B cucreme aucTaHimoHHoro oOydenus ['YAII B dopme
TECTUPOBAHUS TPOBOJATCS JIBE IPOBEPOYHbIE pabOTHl MO PEHICHUI0 3aJa4 M OAHWH
TEOPETUYECKUI ompoc (IepeueHb BONPOCOB JUIsl TECTOB pa3MelleH B «baHke BOIpOCOB» B
cucreMe AucTaHIMOHHOTO oOyueHust ['YAII), Ha mNpakTUYECKHX 3aHATUSAX TPOBOAATCS
IIPOBEPOUHbIE PabOTHI IO pa3jiesiaM Kypca B MMCbMEHHON (opMe, pacCUMTaHHbIE KAaK Ha LIeJ0e
3aHATHE, TAK U HA €0 4acTb.

Pe3ynpTaThl TEKyIlero KOHTPOJS yCIIEBaeMOCTH OyIyT YyYUTHIBATHCS NPH MPOBEJCHUU
OPOMEXYTOUYHOW  aTTecTali  (IPU  UCHOJB30BAHWU  OAJIBHO-PEUTHHTOBOW  CHUCTEMBI
OLICHUBAHMs, KaXIbli BUJ KOHTPOJS OLEHMBAaeTcs B Oamiax, U3 KOTOpBIX (hopMUpYyeTCs
UTOTOBBIN PE3yJIbTaT).

11.5. Metoauueckue yka3zaHus A OOy4arolUIUMXcs MO MPOXOXKACHUIO NMPOMEKYTOUHOMN
aTTECTallUU.
[TpomexyTouHas arrectanusi 00yJaromuxcsl MpeaycCMaTprUBAET OLIEHUBAHUE NTPOMEKYTOUHbBIX U

OKOHYAaTCJIbHBIX PE3YJIbTATOB 06yquH;1 10 AMCLMIIIINHE. OK3aMeH — Q)OpMa OLCHKHA 3HaHI/II>'I,
MOJIYYCHHBIX O6y‘IaIOIJ_[I/IMC$I B IMPpOLECCE U3YUCHUS BCEH MUCUMILIMHBLI MU €€ 4aCTHu, HaBBIKOB
CaMOCTOSITEIbHOM pa6OTBI, CIIOCOOHOCTH MNPUMCHATb UX IJIA PCHICHUA IIPAKTHYCCKHX 3ajiay.
3K33M6H, KaK IIpaBHJIO, IIPOBOAHTCA B IICPUOL BKSaMeHaHI/IOHHOﬁ CECCMU M 3aBCPIIACTCA
aTTeCTAallMOHHOM OLICHKOH «OTJIHYHO», «Xopomo», «KYHAOBJICTBOPUTCIBHOY,
«HCYOOBJICTBOPHUTCILHOY.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




