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AHHOTaUs

Hucuunnuna «Marematuka. MaremaTHUecKuil aHalu3» BXOAUT B 00pa3oBaTeNbHYIO
IpoTrpaMMy BBICIIETO 00pa3oBaHUs — NpOrpaMMy OakaliaBpHara 10 HaIlpaBJICHUIO MOJATrOTOBKU/
crenpanbHocTH 12.03.01 «I[IpubGopocTpoeHne» HaNpaBICHHOCTH «ABHAIMOHHBIC MPUOOPHI U
U3MEPUTEIIbHO-BBIUMCIINTENIbHBIE KOMIUIEKCH». Jluciuminna peanusyercs kagenpoit «Nely.

JucuuniuHa HalleaeHa Ha (GOpMHUPOBAHKE Y BBITYCKHUKA CIEIYIOIINX KOMIIETEHIIUH:

YK-1 «Crocoben ocymiecTBIsTh MOUCK, KPUTHUECKUN aHAINU3 U CHHTE3 WH(pOpMAINY,
MPUMEHSTh CUCTEMHBIN TOXOJ JIJIsl pELICHHsI TIOCTABICHHBIX 33124

YK-2 «CrnocobeH ompenensaTh Kpyr 3ajlad B paMKax TOCTaBJICHHOW IeM U BBIOMPATH
ONTHUMAJIBHBIE CIIOCOOBI MX PEIIEeHUs, UCXO U3 JEHCTBYIOIIMX MPABOBBIX HOPM, UMEIOIIUXCS
PECYPCOB ¥ OTPAHUYEHUI

OIIK-1 «CnocobeH NpUMEHATh ECTECTBEHHOHAYYHbIE M OOIIEHHXECHEPHBIC 3HAHMSI,
METO/Ibl MATEMaTUYECKOI0 aHAIM3a U MOJECJIMPOBAHUS B MHKEHEPHOMU JESITEIbHOCTH, CBA3aHHON
C TMPOEKTHPOBAHHUEM U KOHCTPYMPOBAHHEM, TEXHOJOTUSMU IPOU3BOJCTBA TNPUOOPOB U
KOMIUIEKCOB IIUPOKOI0 Ha3HAYECHUS»

CopepxaHue  TUCUUIUIMHBI ~ OXBaThIBAET  KpPYyr  BOMNPOCOB,  CBS3aHHBIX  C
Qg QepeHaIbHBIM U MHTETPATBHBIM HCYHCICHHEM, TEOpHUEH NpPEeIeNioB M PSAAOB U HUX
IPUMEHEHUEM.

[IperoaBanre MUCHMIUIMHBI TPEAYCMaTPUBAET CleAylomue (HOpMBI OpraHU3alUuN
yueOHOro Tpolecca: JeKyuu, NpaKkmudeckue 3aHAmus, Ccamocmosmenvras paboma
obyuarowe2ocs.

[IporpaMMoil IUCHUIUIMHBI HPEIYCMOTPEHBI CIEAYIOUIME BHJbI KOHTPOJSA: TEKYILUN
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

OO0mast TpyA0EeMKOCTh OCBOSHUS JHUCHIUILIMHBI COCTABJISCT 8 3a4eTHBIX enuHuIl, 288
4acoB.

S3pIK 00yuyeHus 0 JUCHMILTUHE KPYCCKUI»



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
— (opmupoBaHUE y CTYACHTOB TOHUMAHUS POJIU MATEMAaTUKHA B COBPEMEHHOM
MHpE, HayKe M MPAKTUICCKOM JEATSIILHOCTH B H30paHHOM CIICIIUAIBHOCTH,
— (opmupoBaHUE y CTYACHTOB CIIOCOOHOCTH M HABBIKOB (POPMYITUPOBATEH U PEIIATh
npodeccuoHabHBIC 3a/J1auyd C HCIOJb30BAaHUEM amraparta MaTeMaTHYECKOTO

aHaJIn3a.

1.2. JlucumninHa BXOIUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTeIbHON MPOTrpaMMBI
BhIcIIeT0o oOpasoBanus (nanee — OIT BO).
1.3. TlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0yUEHHS 110 AUCIUILINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.
B pesynbrare M3ydyeHus NUCHUILIMHBI OOYYaOUIMIiCS AODKEH 00JanaTh CleTyIOIUMHU
KOMIETCHIMSIMH WM WX YacTaMU. KOMIEeTeHIMU U UHIMKATOPHI UX JIOCTHXKEHUS MPUBEICHBI B

Tabymune 1.

Ta6mmma 1 — [lepeyeHb KOMITIETCHIIMI ¥ MHIUKATOPOB UX JIOCTHKCHUS

Kareropus (rpynna) Konx n HanmeHoBaHue Konx n HanMeHOBaHME HHIMKATOpa
KOMIIETCHIINH KOMIIETCHIIUH JOCTUKEHHS] KOMIIETEHIIUU
VYK-1.3.2 3HaTh METOAUKH CUCTEMHOTO
VK-1 Cnocoben IIOIXO0JIA JIJIsl PELIEHUS IOCTaBJICHHBIX
OCYIIECTBIISATh 3aj1a4
nouck, kpurudeckuii | YK-1.V.2 ymers ocymecTBiasaTh
aQHAJIU3 U CUHTE3 KPUTHYECKUM aHaIU3 U CUHTE3
Y HUBEpCATLHEIE uHpopMauu uHpOpMaLKK, TOJIyYeHHOH U3 pa3HbIX
KOMIIETEHIINN p ’ p ’ i p
IPUMEHSITh MCTOYHUKOB, JIJISl PELICHUSI IOCTaBIEHHbIX
CUCTEMHBIN IIOAXOJ | 3aJa4
JUISL pELICHUS VK-1.B.2 BnageTh HaBbIKaMH CUCTEMHOTO
MIOCTaBJIEHHBIX 3a7a4 | MOAXO0JA JJIsl PELIEHUS IOCTaBIEHHBIX
3aja4
VK-2.3.1 3HaTh BUIBI pECYPCOB U
OTpaHUYEHUS JJIs1 PELIEHUS MOCTaBICHHbBIX
VYK-2 Cnocoben P LD
OIPEAECIIATD K Janat
P pyT VYK-2.Y.1 ymeTs npoBOUTH aHAJIN3
3aJa4 B paMKax -
o MOCTaBJIEHHOMU 11eNU U (hOpMYIHPOBATH
IIOCTABJIEHHOW LIEIH
3aJ1a4M, KOTOpble HEOOXOIUMO PEIINUTD IS
U BbIOMpaTh
€€ TOCTHKEHUS
ONTUMAJIbHBIE
YHuBepcanbHbIE VYK-2.Y.3 ymeTh BbIIBUTaTh
CIocoObI UX . .
KOMIIETEHIINH aJIbTEpHATUBHBIC BAPUAHTHI JEHCTBUH C

pelieHus, UCXOs U3
JIEUCTBYIOLIUX
IIPaBOBBIX HOPM,
HUMEIOLIUXCSA
pECYpCOB 1
OTpaHUYECHUN

IETBI0 BBIOOPA ONTUMAJIBHBIX CITOCOO0B
pelIeHns 3a1a4, B TOM YHUCJIE C IIOMOILBIO
U (POBBIX CPENICTB

VK-2.B.2 B1ageTh HaBbIKaMH BbIOOpa
ONTUMAJILHOTO CcIIoco0a penieH s 3a/1a4 C
Y4E€TOM MMEIOIINXCS YCIOBUH, PECYPCOB U
OrpaHUYECHUN

O6menpodeccrnoHanpHbIE
KOMIIETSHIINH

OIIK-1 Cnocoben
IPUMEHSTh
€CTECTBCHHOHAYYHBIC
1 00IIIENHKEHEPHBIE
3HAHUSI, METOIBI
MaTeMaTHYECKOTO
aHajau3a u
MOJICJTUPOBAHUS B

OIIK-1.3.1 3HaTh QpyHIaMEHTATIBHBIE
3aKOHBI MPUPOJIbI, OCHOBHBIE (PU3UUYECKUE U
MaTEMaTHYECKHUE 3aKOHBI

OIIK-1.VY.l ymers npuMeHATH
€CTECTBEHHOHAYYHbIE 3HAHUS, METObI
MaTeMaTHYECKOro aHaJIn3a U
MOJIETTMPOBAaHUS B MH)KEHEPHOU
JIeATCILHOCTH, CBSI3aHHOM C




WH)KEHEPHOM
JIEATCIIBHOCTH,
CBSI3aHHOM C
MIPOCKTUPOBAHUEM U
KOHCTPYHPOBAHHUEM,
TEXHOJIOTHIMU
MIPOM3BOJICTBA
puOOpoB U
KOMILJICKCOB
HIUPOKOTO
Ha3HAYCHHS

MMPOCKTUPOBAHHUEM U TCXHOJIOTUAMU

MIPOU3BOJICTBA IPHUOOPOB

2. Mecro nucummumHbl B cTpyktype Ol

JucuumimHa He Oa3upyeTcss Ha 3HAHUSAX, paHEee MPHOOPETEHHBIX CTYACHTaMU IIpU
U3y4EHHUH B BbICHIEH MIKOJIE KAKHUX -TMO0 TUCIMILIMH.
3HaHMs, TOJy4YEHHbIE NPU U3YUYEHUU MaTepuana JaHHOM [HUCUUIUIMHBI, HMEIT Kak
CaMOCTOSITEJIbHOE 3HAYE€HUE, TAK U UCIIOJIB3YIOTCS IIPU U3YUEHUH IPYTUX AUCLIMILINH:
Maremaruka. Teopust BEpOATHOCTEN U MaTeMaTH4eCKasi CTATUCTUKA

3. OOBEM ¥ TPYTOEMKOCTh JUCITUTLIAHBI
JlanHbie 00 00IIEeM O0BeMe JUCIUILIMHBI, TPYJOCMKOCTH OT/ACIBHBIX BHUJOB Y4EeOHOMH
paboThI O AUCHUIUTNHE (M pacTpeelIeHue 3TOH TPYJOEMKOCTH TI0 CEMECTpaM) MPEICTABICHbI B

Tadimue 2.

Tabmuna 2 — O0beM U TPYAOEMKOCTh JUCITUIIITNHBI

pr,[[OGMKOCTL 10 CCMECCTPaM

Bun yuebHoit paboTbl Bcero Nol NoD
1 2 3 4
Oowan mpyooemKocmp oucyununsl, 8/ 288 4/ 144 4/ 144
3E/ (uac)
U3 nux yacoe npakmuyeckoii O020MoeKu
AyoumopHhuie 3auamus, BCEro Jac. 136 68 68
B TOM YHCJIC:
nexiuu (JI), (dac) 68 34 34
npakTuyeckue/cemunapckue 3anarus  (I13), 34
68 34
(dac)
naboparopusie pabotsl (JIP), (dac)
KypcoBoii npoekT (padota) (KII, KP), (yac)
9K3aMeH, (Jac) 108 54 54
Camocmoamenvnas padboma, Bcero (4ac) 44 22 22
Buo npomesccymounoit ammecmauyuu’. 3a4er, OK3.
9K3.,
mudd. 3ager, sk3amer (3auer, dudd. 3au, k3 JK3.

Dk3.**)

*k
IIpumedaHue:  kaHaMAATCKHI 9K3aMeH

4. ConepxaHue JUCITUTUTHHBI

4.1. PaCHpCILCJ'ICHI/IC TPYAOCMKOCTH JUCHUIIIIMHEI 110 pas3jaciiaM U BUIaM 3aHATHH.

Paznem,l, TEMBI TUCHUIIJIMHBI U UX TPYAJOCMKOCTh IIPUBCACHEI B Ta6n1/1ue 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCIUILTUHBL, UX TPYAOEMKOCTh
Jlexiun
(uac)

CPC
(gac)

13 (C3)| JIP KII

Paznensl, TeMBbI JUCITUTIIMHEI (aac) (4ac) (dac)

Cemectp 1




Paznen 1. Teopus npenenon 6 8 8
Paznen 2. IuddepeHnnanbHOe HCUUCITICHUE 12 12 7
Paznen 3. IHTErpaibHOE UCUHCTICHUE 16 12 7
Hroro B cemecTpe 34 34 22

Cemectp 2
Paznmen 4. OyHKIMH HECKOTBKUX MTEPEMEHHBIX 10 8 8
Paznmen 5. luddepenunanpabie ypaBHEHUS 8 12 7
Paznen 6. Psaanl 16 14 7
Hroro B cemectpe: 34 34 22
Hroro 68 68 0 0 44

IIpakThueckass IOATOTOBKA  3aKIIOYAETCAd B  HENOCPEICTBEHHOM  BBIIIOJIHEHUU
Oo0y4JaromMMHUCST ~ OMNpPENEeNeHHBIX  TPYNOBBIX  (YHKIMH,  CBSA3aHHBIX C  Oymymiei
npodecCHOHATIBHOMN 1€ TETbHOCTBIO.

4.2. ConepxaHue pa3/ieJioB U TEM JIGKIIMOHHBIX 3aHATUH.
Conepxanue pa3esioB ¥ TeM JICKITMOHHBIX 3aHITHIA ITPUBEICHO B TA0HIIC 4.

Tabmuna 4 — ConeprkaHue pa3eyioB U TEM JICKIIMOHHOTO ITUKJIIA
Howmep pasznena HasBanue u conepxanue pa3/iesioB U TEM JICKIIMOHHBIX 3aHATHI

Tema 1.1. OcHoBHBIE 2NIeMeHTapHbIe QYHKIMHA. YNCITIOBBIE MHOKECTBA.
(2gac)
Tema 1.2. Ilpeaen pyHKIMHU IPH HEOTPAHUYEHHOM POCTE apryMEHTA.

TeopeMsl o nipeaenax. (2 yaca)

Tema 1.3. Ilpengen ¢ynkuuu B Touke. HempepriBHOCTH. 3amedarenbHbIC
npezensl (2 gaca)

Tewma 2.1. Onpenenenue npousBoanoi. Ee reomerpuueckuii u
MeXaHWYeCKUU cMbIci. Tabnuiia mpou3BOAHBIX, YacTh 1. (2 yaca)

Tema 2.2. IlpaBuna quddepenunpoBanus. [IponsBoaHas cioxxHON
¢byHK1IMHU, TpoU3BOAHAs 00paTHON (yHKIMU. Tabmuia Npou3BOAHBIX,
yacTh 2 (2 yaca).

Tewma 2.3. IIpon3Boanble BEICIIUX NOPSIKOB. Teopemsl 0
muddepeHnpyeMbix GyHKIugX. (2 yaca)

Tewma 2.4. Tlpaswno Jlonuransa. @opmymna Teiinopa. (2 vaca)

Tema 2.5. luddepenunan ¢pynkunn nepporo nopsiaka. Juddepennmanst
BBICIITUX MOPSIKOB. (2 yaca)

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

Tema 3.1. IlepBooOpaznas. Heonpenenennslii unterpan. Cpoiicta
HeompeAeIeHHOro UHTerpania (2 yaca)

Tewma 3.2. Tabnunia uaTErpanoB. MeTo1 3aHECEHUS 10,1 3HAK
muddepennnana. Meros 3aMeHbl IEpEMEHHON UHTETpUpOBaHUs (2 Jaca)

3 Tewma 3.3. IHTerpupoBanue no yactsaM. MIHTerpupoBanue paruoHaIbHbIX
BBIpaKEeHHH. (2 "aca)
Tema 3.4. InTerpupoBaHue TPUrOHOMETPUUECKHUX BbIpaxKeHHi (2 yaca)

Tewma 3.5. Onpenenennsbiii unTerpai. OnpeneneHue U cBoicTna. (2 yaca)

Tema 3.6. IHTerpan c nepemeHHbIM BepXHUM IpenenoM. Gopmyna
Herotona- Jleitbnuna (2 waca)




Tewma 3.7. HecoOcTBeHHBIC MHTETpaIHI (2 yaca)

Tema 3.8. IIpunoxkenus onpeneneHHOro nuTerpaia (2 yaca)

Tema 4.1 @yHKIMSA HECKOIBKUX NepeMEHHBIX. OCHOBHBIE ITOHSTHSL.
HemnpepsiBHOCTS. (2 yaca)

Tewma 4.2. Iluddepennupopanue GyHKIIUA HECKOJIBKUX TEPEMEHHBIX.
4 (Yactubie mpousBoanbie. Juddepeniuman. [IponzBoaHas cioxHON

¢byakun. YacTHBIE MPOU3BOIHBIC BRICIIMX TOpsakoB. @opmyia Teitnopa)
(4 gaca)

Tewma 4.3. VccnenoBanne pyHKIIMU HECKOJIBKHUX MEPEMEHHBIX. (4 yaca)

Tema 5.1. luddepennmanbupie ypaBHEHHsI IEPBOTO mopsiika. OCHOBHBIC
nonsaTus. luddepeHnnanbHpie ypaBHEHHS C a3 IONMMUACS
nepemeHHbIME. OHOpOAHEIE MU depeHIaTbHBIC YPaBHEHUS IIEPBOTO
nopsiika. (4 Jaca)

Tema 5.2.

5 . JIuneiiapie mudepeHraibHbIC YpaBHEHUS IIEPBOTO MOPSIIKA.
VYpasuenue bepunymmu. Auddepennnanbabie ypaBHEHUS BBICIINX
MOPSAJIKOB, JIOMYyCKAIOIINe MOHIKEeHUE nopsiaka. (2 Jaca)

Tewma 5.3. JIunelinbie oqHOPOAHBIC AU PEPCHIINATHHBIC YPABHEHUS C
MOCTOSTHHBIMH K0d(ppunmenramu. JInHeliHpie HEOTHOPOAHBIE
midQepeHranbHbIe YpaBHEHHsI BRICIIUX MOPSAKOB. (2 yaca)

Tema 6.1. Hucnossie psasl. OCHOBHBIE onpeenenus. Psbl ¢
noJIoKUTeIbHbIMU wiieHamMu. [Ipusnaku [lanamGepa u Komm (2 yaca)

Tema 6.2. HeoOxonumplii ipusHak. [Ipu3naku cpaBHeHHs. MIHTETpanbHBIMA
npusHak Komm. (2 yaca)

Tewma 6.3. 3HakoniepeMeHHbIE PsAbl. AOCOIOTHAS M YCIOBHAS! CXOJIUMOCTH
6 CgoiicTBa abcomoTHO cxosuxcs psanoB. [Ipusnak JleliOnuna (2 yaca).

Tema 6.4. ®ynkiuonanbHble psiipl. O61acTh cxonuMoctu. PaBHOMepHast
cxoaumocTh. CteneHHsle psaapl. MHTEpBan cxoaumocTH (2 yaca)

Tema 6.5. CBoiicTBa cXOASIIUXCS CTENEHHBIX PsAIOB (2 yaca)

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

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

Tema 6.8. Psig @ypre yeTHOM U HeueTHOUW QyHKIMH (2 yaca)

4.3. TlpakTtuyeckue (ceMUHApCKUE) 3aHATUS
Tembl mpakTHUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEIEHBI B Ta0IUIIE 5.

Ta6m/1ua 5— HpaKTI/I‘-ICCKI/IC 3aHATUSA U UX TPYAOCMKOCTDb

N3 Hux
Ne
Tpynoem | mpakTuue
Ne Tembl IpakTUUECKNX @DOopMBI IPAKTHUECKUX . paznena
. . -KOCTb, CKOM
n/m 3aHATUN 3aHATUN JUCIIMII-
(wac) | moAroToB
JIMHBI
KH, (4ac)
Cemectp 1
IIpeneinsr
1 parmoHATBHBIX Pemenue 3amag 4 1
BBIPAKCHUM Ha




OECKOHEYHOCTH U B
TOYKE.

OKBUBAJICHTHBIE
OECKOHEUYHO MaJble.
Yucno e.

Pemenune 3anau

IIpousBoaHsIE.
[IpaBuiia
G depeHIMPOBAHS

Pentenue 3anau

[IpousBogHas CIOKHON
byHKIIUN

Pentenue 3anau

Tabnuyunoe
WHTETPUPOBAHUE

Pentenue 3anau

Burecenue o 3Hak
muddepeHimana

Pentenue 3anau

3aMeHa epeMEHHOM.
HuTterpupoBanue 1o
4acTsIM

Pemenne 3agau

WNurerpupoBanue
palroHaIBHBIX

byHKIMiI

Pemenune 3agau

2 cemMecTp

YacTtHble IIPOU3BOJIHLBIC

Pemenue 3agau

10

YacTHble IPOU3BOIHBIE
BBICIINX MOPSAKOB

Pemenue 3agau

11

OkcrpeMyM QyHKIHH
HECKOJIbKUX
NIepPEMEHHBIX

Pemenue 3agau

12

Pemenue
nuddepeHIanTbHbBIX
YpaBHEHUU IIEPBOTO
nopsiaka. Oo6mue u
YaCTHBIE PEIICHMUS.
Astonomusie 1Y, IV ¢
pa3JIeJICHHBIMU U C
pa3eNsIIOIMMHUCS
NepEMEHHBIMU

Pemenue 3agau

13

Pemenne oqHOpOAHBIX
JY nepBoro nopsiaka u
Y xoTopbie MOKHO
IIPUBECTH K
OJIHOPOJHBIM

Pemenue 3amau

14

JIuneitnbie
muddepeHIanbHbIe
YpaBHEHHUS TTEPBOTO
nopsiaka. Y paBHEHUs
beprymm

Pemenue 3amau

15

Huddepenunansabie
YPaBHEHHUS B TTOJTHBIX
muddepeHnmanax.
NuTterpupyromuii
MHO>KHUTEb.

Pemenue 3amau

16

Huddepennmanpapie

Pemrenue 3agau




YpaBHEHUS BBICIINX
MOPSIIKOB,
JIOTTyCKAIOIINe
MOHWKXEHUE TOPsJIKA

17

Jluneiinbie
HEOJTHOPO/THBIE
nuddepeHnranbHbIe
YpaBHEHHUS C
TIOCTOSTHHBIMU
Kod(dumeHTaMu

Pemenue 3amau

18

Psane1 ¢
MOJI0KUTEIbHBIMU
yieHamu. [Ipu3Haku
Jlanam6epa u Komm

Pemrenue 3amgau

19

Psanwl ¢
MMOJI0KUTEIbHBIMU
YJIeHaMH U
3HAKOIIEPEMEHHbIE
psaael. HeoOXxoqumbrit
MPU3HAK U IPU3HAKA
CpaBHEHHUS.

Pemenue 3agau

20

CreneHHbIC PSIbI

Pemenue 3agau

21

Psnaw1 Teitnopa u
Maksnopena. Psnubl

Dypse.

Pemenue 3agau

Bceero: 68

4.4. JlabopaTopHble 3aHATHS

Tembl 1a00paTOPHBIX 3aHATUH U UX TPYJIOEMKOCTh IIPUBEACHBI B TAOIHIIE 6.

Tabnuua 6 — JIaGopaTopHble 3aHATHS U UX TPYJIOEMKOCTb

No

o/

HaumenoBanue nabopaTtopHbix paboT

TpynoemMKocCTs,

(dac)

N3 Hux Ne
IIPAKTUYECKON
MOJITOTOBKH,

(gac) JIMHBI

Y4eOHBIM MJIaHOM HE MPEAyCMOTPEHO

Bcero

4.5. KypcoBoe nMpoeKTHpOBaHNE/ BBHITIOJIHEHHE KyPCOBOH PabOTHI
Y4eOHBIM MJIaHOM HE TPETyCMOTPEHO

4.6. CamocrosTenpHas padoTa 00yJarOIIXCs
Bunsl camocTosTensHON paboOThI M €€ TPYI0EMKOCTh NPUBEIEHBI B Ta0IUIE 7.

Tabmmma 7 — Buasl caMOCTOSITENHHOM pabOTHI M €€ TPYAO0EMKOCTh

Buna camocrositensHOM paboThI

Bcero,
yac

Cemectp 1, yac

CemecTtp 2, yac

pazzena
JTUCIIAI




1 2 3 4

W3ydeHne TeopeTHIecKoro MaTepuanina
16 8 8
nucuuriHbl (TO)

KypcoBoe npoextupoanue (KII, KP)

Pacuetno-rpaduueckue 3aganus (PI'3)

Brimonnaenue pedeparta (P)

[ToaroroBka K TeKyIieMy KOHTPOJIIO

ycnesaemoctu (TKY) 12 6 6

Jomamnee 3aganue (/13)

KonTtposbabie paboTsl 3a0unnkoB (KP3)

IToaroroBka K mMpoMeXyTOYHOU 16 8 8
arrectaruu (I1A)

Bcero: 44 22 22

5. IlepeueHs y4eOHO-METOAMUECKOTO OOECIeUeHUs
JUTSL CAMOCTOSITEIBHON pabOThI 00YYArOIIMXCs IO TUCITUTUINHE (MOIYITIO)
Y4eOHO-MeTOIUYECKUE MaTepuasbl ISl CaMOCTOSTENIbHON padoThl 00YyYalOIIMXCSl YKa3aHbl B
.. 7-11.

6. IlepeueHb MeYaTHBIX U AIEKTPOHHBIX YUCOHBIX U3TAHUI
[lepeueHpb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/IaHUM MpHUBeieH B Tabaule 8.
Tabmuua 8— [lepeyeHp Me4aTHBIX U DJIEKTPOHHBIX YUEOHBIX U3TaHUI

Mudp/ bubnuorpadudeckas ccpuika KomunyectBo
URL anpec 9K3EMILISPOB B
o6ubnuoreke
(xpome
ANIEKTPOHHBIX
9K3EMILISPOB)
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. luddhepennmansnoe u 145
1134 UHTETpajbHOE HCUHCIIeHHe: yueOHoe nocobue. T. 2 /
H. C. ITuckynos. - U3a. crep. - M.: UnTterpan-Ilpecc,
1998. - 544 c.
517 [MuckynoB H. C. uddepennunansaoe u 237
1134 UHTErpaibHOE ncuncieHus: B 2 T.: yuebHoe mocobue
JJ1s1 CTyAeHTOB BTy30B M.: MuTerpan-IIpecc, 2004 -
- 2004. - 415 c.
517 Bepman, I'. H. C6opHuK 3a1a4 110 Kypcy 165
b50 MaTeMaTU4YeCcKOoro aHanusa: yueoHoe mocoodwue / I'. H.
Bepman. - 22-e uzn., nepepad. - CII6.: [Ipodeccus,
2005. - 432 c.
517 Bricmias maremaruka. Psaapl: yaue6Hoe ocobue / O. 167
I'96 A. TI'ycman, C. I1. [Tombrtkus, A. O. CmupHoB; C.-
[Terep®. roc. yH-T a3pOKOCM. MPUOOPOCTPOCHUS. -
CII6. : MU3n-Bo I'VAIL 2015. - 77 c.
https://e.lanbook. | ®uxrtenronbir .M. OCHOBBI MAaTEMaTHYECKOTO ObC Jlanb
com/book/65055 | anamu3za. B 2-x T1. Tom 1-b1it - Cankr-IletepOypr:
Jlann, 2015.- 448c.
https://e.lanbook. | ®uxrtenronsr I'.M. OCHOBBI MATEMATHYECKOTO 9BC Jlanp



https://e.lanbook.com/book/65055
https://e.lanbook.com/book/65055
https://e.lanbook.com/book/411

com/book/411

aHanu3a. B 2-x 1. Tom 2-i - Cankr-IlerepOypr:
Jlans, 2008. - 464c.

com/book/211928

https://e.lanbook. | CoopHuk 3a1a4 M0 MaTreMaTHYECKOMY aHaIu3y. Tom OBC Jlanp
com/book/2226 | 1. IIpenen. HempepsiBHOCTh. JuddepenimpyeMocTsb
/ JI.J. KynpsiBues [u ap.]. - MockBa : ®u3martiur,
2010. — 496 c.
COopHUK 33/1a4 IO MaTeMaTHIYECKOMY aHaau3y. Tom ObC Jlanp
https://e.lanbook. | 2. Uurterpansl. Psaapr: yueo. mocodue / JI.JI.
com/book/2227 | Kynpssues [u ap.]. - Mocksa : ®usmariurt, 2009. -
504 c.
http://e.lanbook.c | Bangua K.B. Maremaruuecknii anamms. / 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 MaTeMaTHYECKOTO OBbC 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 | 3noouna C.B. MaTreMarndeckuil aHaiau3 B 3a1a4ax U 9BC Jlaus
om/book/2377 | ynpaxuenusx. / C.B. 3n06una, JI.H. [Tocurenbckasi.
- M. : ®u3marnut, 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. Jluddepennmansasie 100
ypaBHeHUs: yueb. nocodue/ A.A. 3unrep, M.B.
Makaposa. —CI16.:I'YAII, 2014.- 56c.
YK 517.9 Maxkaposa M.B., [TomeiTkun C.1I1. [Ipumenenue 50
T depeHIMATBbHBIX YpaBHEHUH ISl peIeHUs
NPUKJIAJHBIX 33/1a4: yueb.-meToa. nocodue/ M.B.
Makapoga, C.II. [Tombrtkun. —CI16.: 'VAIIL, 2021.-
45c.
https://e.lanbook. | Aradonos, C.A. TuddepenimansHbie 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 yHUBepcutete; Boin. VII).
https://e.lanbook. | XKab6xko, A. I1. [Tuddepeninansabie ypaBHEHUS U 3bC Jlanb

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

Ilepeuenn

TeHeKOMMYHHKaHI/IOHHOﬁ CceTn

7. IlepeueHb 3IEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB
MH(}OPMaLMOHHO-TEJIEKOMMYHUKAIIMOHHOH ceTn « IHTepHEeT»
UH(pOPMAaIMOHHO-
HEOOXOJUMBIX JUISI OCBOEHHUS JUCIUIUIMHBI

AIEKTPOHHBIX o0pa3oBaTeNbHBIX
«HTEpHETY,

pecypcos

npuBeseH B Tabmuie 9.

Tabmuma 9 —

TCHCKOMMYHHKaHHOHHOﬁ CCTHU ((I/IHTepHCT»

[lepeueHp 3MEKTPOHHBIX 00Opa30BaTENbHBIX pECypcoB HHGOPMALMOHHO-

URL anpec

HaunmenoBaunue

http://www.math-net.ru

OO0mepoccuiickiii MaTeMaTHIECKUN TTOPTAIT

http://mathhelpplanet.com/

Maremarnueckuii popym Math Help Planet



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/

http://e.lanbook.com/view 9BC «JIa#by

8. IepeueHb HHPOPMALIMOHHBIX TEXHOJIOTHI
8.1. [lepeyenp mporpaMMHOro oOecHeueHHs,, HCIOJIb3YEeMOro IMPH OCYIIECTBICHUU
00pa30BaTeNIbHOTO Hpolecca M0 TUCHUIUIAHE.
[lepedeHp UCTIONB3yEeMOT0 IPOTPaMMHOT0 obecrieueHus npeactasieH B Tadbmauie 10.

Ta6ymma 10— [Tepeyers mporpaMmMHOTo o0ecrieueHus
Ne i/ HaumenoBanue
Microsoft Windows
Microsoft Office
MathType
Wolfram Mathematica

el e

8.2. IlepeueHb HH(OPMAIMOHHO-CIIPABOYHBIX CHCTEM,HCIIOJIb3YEMbIX pu
OCYIIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIIecca MO0 JUCIUILTHHE

[lepeyeHb HCMONB3YEeMbIX WH(POPMALIMOHHO-CIIPABOYHBIX CHCTEM TMPEICTABICH B
Tabauie 11.

Tabnuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HanmeHnoBaHue

9BbC «Jlaup»

9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOM Uil  OCYILECTBIICHUS
00pa30BaTeIILHOTO TpoIiecca MO TUCIUTUTHHE, TIPECTaBIeH B Tabmuiel 2.

Tabnuna 12 — CoctaB MaTepralbHO-TEXHUUECKON 06a3bl

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

1 JlexuMOHHAS Ay AUTOPUS

Aynutopus A1 IPaKTUUECKUX 3aHATUI

10. OmeHo4HBIE CpeICTBA IS MPOBEICHUS IPOMEKYTOUHOM aTTECTAIIMH
10.1. CocTaB OIIEHOYHBIX CPEACTBAJS TPOBEACHHUSI IPOMEKYTOUHON AaTTeCcTaIluu
00yJaromuXcs 1Mo JUCIUTUINHE TPUBEICH B Tadmuie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl MPOBEACHUS MPOMEKYTOUHOMN aTTecTalluu

By npomexxyTo4HOM aTTecTalnun [lepedyeHp OLICHOYHBIX CPEACTB

DK3aMeH Cnucok BOMpoOCOB K IK3aMEHY;
TecThl.

10.2. B kadecTBe KpUTEpUEB OICHKH YpOBHSA C(HOpMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHCs MpPUMEHseTCsl 5-0ajuibHas MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINM, KoTopas npuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKama ~ MOXYJBHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHUBEPCUTETa,  IpaBHUIa
UCIIOJIb30BaHUSI KOTOPOH, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
I'VAIL



http://e.lanbook.com/view

Tabmuua 14 —Kpurepun olileHKH ypoBHSI CPOPMHUPOBAHHOCTH KOMITETEHIUH

Or1eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITETEHIIMI

— oOyyaromuiicss TiayOOKO M BCECTOPOHHE YCBOMJI IPOrPaMMHBIM
MaTepua;

— YBEPEHHO, JIOTUYHO, [10CJIEI0BATEIBHO U TPAMOTHO €r0 U3J1aracr;

— ONMHUpasiCh Ha 3HAHHUS OCHOBHOM W JOMOJHUTEIBHOU IJUTEPATYypHI,

«OTIIHUYHO) J
GATTCHO TECHO TMPHUBSA3BIBAET YCBOCHHBIE HAYYHbIC TTOJIOKEHUS C MPAKTUUYECKOU
JIeATEeTbHOCTBIO HAIIPABIICHUS;
— yMeno 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMEBIE UM HJICH;
— JIeJIaeT BBIBOALI U 000OIICHHUS;
— CBOOOJTHO BJIQJICET CUCTEMOM CIICIMAIM3UPOBAHHBIX MIOHIATHA.
— 00yyJarouuics TBEpI0 YCBOMII MMPOTPAMMHBIN MaTepua, rpaMOTHO U
[0 CYUIECTBY H3Jara€T €ro, ONHUPasChb HAa 3HAHUS OCHOBHOWU
JTUTEPaTypHI,
«ODOLLIOY — HE J0IIYCKAET CYILIECTBEHHBIX HETOYHOCTEN;
P — YBSI3BIBAET YCBOCHHBIE 3HAHUS C MPAKTHYECKOW JEATEIbHOCTBIO
«3aYTEHO)
HaIlpaBJICHUS;
— apryMEHTUPYET Hay4YHBIC MTOJI0KEHNUS,
— JIeJIaeT BBIBOALI H 000OIIECHHUS;
— BIIAJICET CHCTEMOM CIICIMAIM3UPOBAHHBIX TOHITHH.
— oOyyaroluiicss yCBOWJI TOJbKO OCHOBHOW IPOrpaMMHBIA MaTepua,
[0 CYIIECTBY H3JaraeT €ro, ONMpasCh Ha 3HAHUS TOJBKO OCHOBHOM
JUTEpaTyphl;
— JIOIYyCKaeT HeCYIIECTBEHHbIC OIIMOKU 1 HETOYHOCTH;
«yJIOBJIETBOPUTEIIHHOY o
— UCTIBITBIBACT 3aTPYAHEHUST B MPAKTUYECKOM NPUMEHEHUW 3HAHUM
«3aYTEHO)
HaIlpaBJICHUS,
— cJ1abo apryMeHTHPYET HayuHbIE MTOJI0KECHHUS,
— 3aTpyAHsieTcs B (OpMYyITUPOBAHUHU BBIBOJIOB 1 0000IICHU;
— YAaCTUYHO BJIAJICET CUCTEMOM CHEIMATN3UPOBAHHBIX MOHSITUH.
— oOyyJaronuiicss HE YCBOWJI 3HAYUTEIBHOM 4YacTH MPOTPaMMHOTO
MaTrepuana;
— IOMyCKaeT  CYIIECTBEHHbIE  OMIMOKM W  HETOYHOCTH  TIpH
«HEYIOBIIETBOPUTEIILHOY
PacCMOTPEHHH MPOOJIEM B KOHKPETHOM HANpPaBIICHUH,
«HE 3a4TEHO»

— MCTIBITBIBAET TPYIHOCTH B MPAKTHYECKOM IPUMEHEHNUN 3HAHH;
— HEe MOXKET apryMEeHTHPOBATh HAY4YHbIE MTOJIOKECHMUS;
— He (JOpMYIHPYET BBIBOJAOB U 0000IICHHH.

10.3. TunoBble KOHTPOJIBHBIE 3a/IaHUS WIH WHBIE MAaTEPHUATIBI.
Bompocsr (3agaun) asns sK3aMeHa mpecTaBieHbl B Tabmauie 15.

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

Ne [Tepedens BOmpoCOB (3a71a49) TSl SK3aMeHA Kon
1/ WHJIUKATOpa
Cemectp Nel
1. | IIpenen pynkuuu. Berunciaenue npenesnos. VK-1.¥.2
xt —5x—2 OIIK-1.V.1

1. Beruucnuts npegen lim °':

OTtBet: 3

2. Bpraucnuts npeaen lim ———

OtBet: 8/5

. Jn” —du—
3. Bpmumcnuts npegen lim ———

Otser: 3/2

¥—+po X +2x—8

x—3 2x~—Tx+3

x—roo 2%~ —3x—2




4. Beraucnuts npezen lim —

x—3 2x~ —hx—3

Ortger: - 5/7

5. Bwruucauts npexgen lim "',:

w— 00 =

OTBeT: 0eCKOHEYHOCTEL

6. Boruucnouts npepen lim —;

X——a

Ortser: -3/6 =-1/2

7. Beraucouts npegen lim -

X—+ oo

OTBeT: 0€CKOHEYHOCTH

8. Berumemuts npesien lim ————

OTteer: 7/6
—Bx"+9x—4

wd .
9. Bemuucnuts npexen lim ————

H—+ 00 x-—Tx+12
OTBeT: 0€CKOHEYHOCTH

10. Borunenuts npezgen lim ———

Otser: 8/5
Kakue 13 npeacTaBieHHbIX HUXKE IPEJIETIOB MOTYT ObITh BHIYUCIICHBI VYK-1.B.2
METOIOM JIeJIeHUs Ha OOJIBIIYIO CTENEHb NEPEMEHHbIX ? OIIK-1.V.1
a) lim "
x—0 X lroxy
. 2" —4n—6
b) lim ———
x—3 2x"—7x+3
. 3x’-4x—4
lim —————
C) x—oo 2X“—3x—2
. —xT+utE
d) lim T - -
x—3 <K —aXK—a
. x 3—23 z —x+2
e) lim—
o0 Ix“—Tx+2
Otsert: a), C), €)
Kakas ¢yHKIIMS Ha3bIBaeTCSl HETIPEPBIBHOM B TOUKE Xo? YK-2.3.1
OtBet: ®ynkuus f(X) Ha3pIBaeTcs HeMPepbHIBHON B TOYKeE X0, €CJIH
OHA ompee/ieHa B HEKOTOPO OKPECTHOCTH 3TOM TOYKH X0 U
lim £(x) = f(x,)
x—xp
Uemy paBHa cyMMa KOHEYHOTO YHCJIa O0ECKOHEYHO MaJIbIX (PYHKITU? YK-2.3.1
OtBer: CymMMa KOHEYHOI'0 YHCJIA 0€CKOHEYHO MAJIbIX (PyHKIMI —
3TO0 (PYHKIHSA 0€CKOHEYHO MaJIasi
Teno mBusketcs no 3akoHy S(t) = 5t° +1. Uemy paBHa ckopocTs V(t) B YK-1.3.1

MOMCHT BPEMCHHA t= 1? 3aHI/IH_II/ITC HOMCP BEPHOI'O OTBECTA.
1) 6

2) 4




3) 10

4) 15
Otgert: 4)
1) BblumciIMTE HPOM3BOAHYIO GYHKIMH ¥ = X~ + 4% VK-1.B.2
. OIIK-1.V.1

Orser: 2x + 4%In4
2) Bepno mu yrBepxkacHue: «I[Ipou3BoHas CyMMBI IBYX

muddepeHIUpyeMbIX QYHKINUN paBHA CyMME MPOU3BOIHBIX ATHX

bynkuity. OTBET apryMeHTUpyiiTe.

OrtBer:
IMpasuaa nudpPepeHunpoBaHuss MOryT ObITH 3aNIMCAHBI:

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

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

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

ulal., ¢ uTxdwlxl—uix)vix

4. () =
®opmyJia Ne4 kak pa3 u 03HavaeT, uTo «[IpousBoaHasi cyMMBI ABYX
aupepeHunpyeMbix GyHKIMIA paBHA CyMMe POU3BOAHBIX ITHX
GyHKUMI».
1) BblumCIIMTE HPOM3BOAHYIO GYHKIMH ¥ = X~ - 4° YK-1.B.2
Otreer:v = x - 4% (2 + xin4)
2) Bepno mu yrBepkaceHue: «I[Ipon3BoaHas MpoOU3BEICHUS IBYX

g depeHInpyeMbIX (PyHKINNA paBHA IPOU3BEIECHHIO POU3BOIHBIX

TUX QyHKUUI». OTBET apryMeHTUpyiiTe.

OTBeT: yTBep:KIeHHe HEBEPHO.
IIpaBnia qpud¢epeHnnpoBanust MOryT ObITh 3aIIMCAHBI:

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)

ulx), s ulxlwlx)—ul(x)vix

4. ('.":.'n' :I = ..,2 |:.'|.'
®opmyaa Ne3 —3t10 GopmyJia AJis1 BBIYMCIEHUS POU3BOAHOI
npousBeleHus ABYX 1u(pdepeHunpyeMbIX pyHKI M, OHA He
COOTBETCTBYET NNPHBEICHHOMY B YTBEP:KI€HHHU TEKCTY.

Haiinute popmyny ¢ ommnbOkoil. ApryMeHTHpYHUTE CBOM OTBET. YK-2.3.1

OIIK-1.V.1

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

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




OTtBet: omuodka B (popmyJie Ne3. Ilo npaBuay auddepeHuupoBanus

npousBeaeHus IByX AupdepeHunpyemMbix GyHKIUI MIPOU3BOIHASA

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

[TpaBuna nuddepennmpoBanus. [I[pon3BoaHas CI0KHON (HYHKIIHUH.
3ananue 1.
1) Haiinure nmpou3BoHy0 QYHKIIUH

v =5cos(7 +8x) + V7x—8

Otser:

7 3
—40sin(7 + 8x) + n (7x—8) ¢+
2) HazoBure kakoe-1u00 uppoBoe CpeaCcTBO, IPUMEHUMOE JIJIS
pereHust JaHHou 3aaaun. OGOCHYHTE Balll BHIOOP.

OtBer: K undpoBbiM cpeacTBam, KOTOpbie MOI'YT ObITH IPUMEH EHbI
JUIsl pelieHus JaHHoi 3agaum oTHocuTest Wolfram Mathematica-
nporpaMMHoe odecrieueHue, BKJIOUYawmiee 00J1b110ii Hadop
MaTeMaTH4YecKuX QYHKIHMHA B TOM YHCJIeCHCTEMY KOMIbIOTEPHOM
ajIredpbl, OPMEHTHPOBAHHYIO HA MOJATOTOBKY HHTEPAKTHBHBIX
AOKYMEHTOB € BbIYMCJIEHUSIMHU U BU3YAJbHBIM CONPOBOKIEHHEM.

3agaHue 2.

1) HaiimuTe npou3BoHy0 (PyHKIIMH
y = 5cos(5+ 2x) #In(5x— 2)
Oteer: —10sin(5 + 2x) * In(5x— 2) + 5cos(5 + 2x) » >

bx—-2

2) HazoBute kakoe-nu6o uudpoBoe cpeacTBo, MPUMEHUMOE s
pereHust JaHHoM 3agaun. OOOCHYHTE Balll BHIOOP.

Otger: K undpoBbiM cpeacTBam, KOTOpbie MOTYT ObITh IPUMEHEHbI
JUIS pelieHus JaHHoi 3aaaun oTHocuTcss Wolfram Mathematica-
nporpaMMHoe odecrneyeHue, BKJIKYaIiee 00/1b110ii HAOOP
MaTeMaTH4eCKUX GYHKIMHA B TOM YHCJIECHCTEMY KOMIIbIOTEPHOMH
ajare0pbl, OpUEHTUPOBAHHYIO HA MOATO0TOBKY HHTEPAKTHUBHbBIX
AOKYMEHTOB C BIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

3ananue 3.
1) Haiimute npou3BoaHY0 QYHKIIUH
_ —6tg(7 + 4x)
" In (7Tx—4)
OrtBer:

—24 7

Tx—4

#In(7x— 4) + 6tg(7 +4x) *

S
cos” (7T+4x

(In(7x— 4))?
2) HazoBuTe kakoe-mu6o nudpoBoe CPeacTBO, TPUMEHUMOE IS
penieHus qaHHou 3agaun. OO60CHYHTE BaIlll BHIOOP.

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

OIIK-1.3.1



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

Oteer: K undpoBbiM cpeacTBaM, KOTOPbIEe MOI'YT ObITH IPUMEHEHDbI
JUISl pelleHus JaHHoi 3agaun oTHocuTess Wolfram Mathematica-
nporpaMMHoe odecrnedyeHnue, BKJalo4vallnee 00J1b10i HaOop
MaTeMaTu4ecKuX GyHKIUI B TOM YHCJIE€CUCTEMY KOMIIbIOTEPHOM
ajare0Opbl, OpUEHTUPOBAHHYIO HA MOATO0TOBKY HHTEPAKTUBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOKIEHUEM.

3ananue 4.

1) Haiinure nmpon3BoHy0 QYHKIIUH
v =4/ 2 — 6sin(7 + 4x)
Otser:

1
- ¢ (—24)cos(7 + 4x)
2,/2 —6sin(7 + 4x)
2) HazoBute kakoe-nu6o uudpoBoe cpeacTBo, MPUMEHUMOE IS
pereHust gaHHou 3aaaun. OGOCHYHTE Balll BHIOOP.

OtBer: K undpoBbsiM cpeacTBam, KOTOpbie MOT'YT ObITH IPUMEHEHbI
JUIsl peleHus JaHHoi 3agaum oTHocuTest Wolfram Mathematica-
nporpamMMHoe odecrieueHue, BKJIOUYawmiee 00J1b110ii Had0op
MaTeMaTH4YecKUX QYHKIHMHA B TOM YHCJIeCHCTEMY KOMIbIOTEPHOM
ajiredpbl, OPpMEHTHPOBAHHYIO HA MOJATOTOBKY HHTEPAKTHBHBIX
AOKYMEHTOB € BbIYMCJIEHUSIMHU U BU3YAJbHBIM CONPOBOKIEHHEM.

3agaHue 5.

1) Haiiaute npou3BOHYIO (YyHKIIMH
v = 5cos(3 +4x) + log,(3x— 4)
Otser:

—20sin(3 +4x) +

3

(3x—4)In4
2) HazoBure kakoe-1160 1uppoBoe CpeacTBO, IPUMEHUMOE /TS
pereHust JaHHoM 3agaun. OGOCHYWTE Balll BHIOOP.

Otger: K undpoBbiM cpeacTBam, KOTOpbie MOTYT ObITh IPUMEHEHbI
JUIS pelieHus JaHHoi 3aaaum oTHocuTest Wolfram Mathematica-
nporpaMMHoe odecrneyeHue, BKJIKYaIiee 00/1b110ii HAO0P
MaTeMaTHYeCKUX PYHKIMA B TOM YHCJIEe CHCTEMY KOMIIbIOTEPHOM
ajnre0pbl, OpUEHTHUPOBAHHYIO HA MOATO0TOBKY HHTEPAKTUBHBIX
AOKYMEHTOB C BIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

10.

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

“yl = =10 R 3

NPOU3BOIHOM QyHKIMHU v = /2 — 6s5in(7 + 4x) ? OTBET 0OOCHYITE.
OTtBeT: BbIpakeHUe ABJIsAETCA MPOU3BOAHOI 1J1s1 PYHKINH, YTOOBI
3TO0 000CHOBATHh MOKHO B3SITh IPOMU3BOIHYIO OT

v =42 — 6sin(7 + 4x) I BLIYHCIUTH HEONpeaeIeHHbIH
HHTerpaJ
i 1
J £ (—24)cos(7 + 4x)dx
2,/2— 6sin(7 + 4x)

VK-2.3.1
OIIK-1.V.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.

3anumuTe ypaBHEHNE KacaTelbHON K rpaduKy QyHKIHH Y=X - 2
B €ro TO4Ke ¢ abciuccoit Xo= 1
OTtBer: y=3Xx-4

YK-2.3.1

12.

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

uMmeeT Buja y=3X-4

OrtBet: Xo=1

3amaga MOKeT OBITh perieHa AByMs criocodbamu. O0ocHyiiTe 06a

croco0a perIeHus.

OrBet: [lepBblii c10c06 0OCHOBaH HA ONpeAeIeHHN KacaTeJIbHOI K

rpaguky GyHKIHU — ITO 001Iasi TOUKA rpaduka GyHKUUM U

NPsSIMOii, SIBJIAIONIENCS KAcaTeIbHOI, T.e. HY’)KHO PelINTh CHCTEMY
Lly=x"—12

ypaBHeHMii =34

IIpu BTOpOM crioco6e peleHusl, HEOOXOAMMO CPABHUTH 00IIee

ypaBHeHHe Kacatexbhoil v = y(x,) + ¥ () (¥ — %) my=3x-4

YK-13.1

13.

ITyctpb B TOUKE (X0, Yo) MepecekaroTcs ae kpubbie Y=f(X) u y=g(X). Obe
¢byukuun Y=f(X) 1 y=g(X) umerot npousBogHbIe B Touke (Xo, Yo). Uemy
paBeH YroJl MeX1y KPUBBIMH?
OrtBer: Yriom ¢ mexxay kpubiMu Y=F(X) m y=0(X) B Touke (Xo, Yo)
HA3bIBAETCS YIoJI MEKIY KAcAaTeJIbHBIMH K MPSMbIM,

g lxg ) —F (xp

NpoBeJIeHHBIMHU B TOYKe (X0, Yo0) H tg(e) = 157 (xg) g/ (x
T lxp gl

YK-1.3.2

14.

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

a) CkopocTh TOYKH paBHA NPOU3BOHOI pyHkunu S(t)

a) CKOpOCTh TOYKH paBHa BTOPOH Mpou3BoIHOM (pyHKImU S(t)

b) Ckopocts Touku paBHa auddepenmany Gyakunu S(t)

OrtBeT: a)

YK-2.B.1

15.

[Mycts pynkuus y = f(x) 3agana Ha uatepsaie (a, b). HazoBute yciosue
yobiBanust GpyHkuuu y = f(x) Ha unrepsaie (a, b).

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

VK-1.3.2

16.

[Tycts pynkuus y = f(x) 3agana Ha uatepsaie (a, b). HazoBure yciiosue
BBINTYKJIOCTH BBepX (pyHKImHU y = f(x) Ha uHTepBate (a, b).

OtBet: Ecin BTOpasi npousBoaHas pynkuuu y = f(x) orpunarenbHa
JJIS BCeX X U3 mHTepBaJa (a, b), To pyHKIusI BHINYKJIa BBEPX HA
3TOM HHTepBaJe.

VK-1.3.2

17.

[Tycts Gpynkuus y = f(x) 3agana Ha untepsaie (a, b). HazoBute yciosue
BOTHYTOCTH (BBIMYKJIOCTH BHU3) QyHKIMK y = f(X) Ha mHTEpBaje (a, b).
OtBet: Eciin BTOpasi npousBoanas pynkmun y = f(x)

YK-2.B.2




MOJIOKUTEIbHA VIS BCEX X M3 MHTepBaJa (a, b), To pynkuus
BOTHYTA (BBINMYKJIA BHH3) HA 3TOM HHTepBaJIe.

18.

[Tycts nudpdepenuupyemas pynkuus y = f(x) 3ajana Ha UHTEpBaje

(a, b).

W3BecTHO, 4TO B TOUKE Xo HA MHTepBate (a, b) mpousBonHas pyHkuum y
= f(x) paBHa Hy0. Kakux JTaHHBIX HE XBaTaeT, YTOOBI YTBEPXKAATh, YTO
B TOU TOYKE (DYHKIIUS UMEET MAKCUMYM?

Orser: B Toukax 3KkcTpeMyMa Ha uHTepBaJe (a, b) mpoussognan
byuxkuum y = f(x) paBHa HyJ110 (He00X0AUMOE YCJI0BHE). ITA TOUKA
MOKeT ObITh TOYKOIl MAKCUMYyMa, MUHUMYMA WJIM Ieperuda
rpaduka ¢pyakuun. /st Toro, 4To0bl B TOUKE ObLIT MAKCHUMYM,
Npou3BoaHAs (PYHKIHMH J0’KHA MEHSITh 3HAK C IUIIOCA HA MHUHYC.

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

19.

Kakas npsimas quHMs Ha3bIBa€TCS aCUMITOTOM rpaduka QyHKIMH
y=f(x)?

Otser: [IpaMasi IMHUA M HA3BIBAETCH ACUMNTOTOH rpaduka
¢ynxuuu y=f(x), ecaiu paccrosinue d or Touku M, sexkamieil Ha I TOM
rpajuke, 10 NPSIMOIi M CTPeMHUTCS K HYJII0 IPU HEOTPAHUYEHHOM
yaaJeHMH 3TOM TOYKH N0 rpadguKy OT HAYa/1a KOOPAMHAT B
0€CKOHEYHOCTb.

YK-1.3.2

20.

BepHo JIK, 9YTO BBIPAKCHUC

1n

5
__.1|,. T ._:I'.-D A

4 37
SBnsgerca pemennem | (5x° — 2x " + v x?
[IpuBenute aBa cioco0a pemeHus.
OtBert: BbIpakeHne

5

5 2
St 2,8
4 3

x2+4+5

L b

dx ? OTBeT 0OOCHYITE.

-

. i
Tox T 5 sIBJIsIETCH pPelIeHreM

J (5x% —2x" + x.-"?jdx

JI;1s1 0TBeTa HAa 3TOT BONPOC MOKHO B3SITh HHTErpaJl
i . = 5 2 2 5
J (5x° —2x" +Jx¥)dx=—x*—=—x"+-xT+C
- = 3 5

o - (v}
it -2 +5 -3T0 0nHO K3 pemennii npu C=5.

5B o4 2
T.€. —x' ——Xx
4 3

Bropoii BapuanT ?ememm: B3fITh IPOM3BOJIHYIO OT
5 2
5.4 2,3
4 3

B —
dynkmun  5x° —2x7 + Vx® | 3HaunMT BRIpAKEHHE

Z =
toaz+ 5, MPOM3BO/IHASI PABHA NOAMHTETrPAJIbLHOM

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

VK-2.V.1

21.

1. Borluucaute HeonpeaenEHHbIN HHTETpa:

J (5:[.3 _ -2_1.: R \.I.'I-.-'L'de.-'l'

Ortser:

5 2 2 3
—xt——x -2+ C
4 3 5

2. BwrunciauThs HeonpenenEHHBIN HHTETPAT:

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

OIIK-1.3.1




OTtBeT:
3 3 3 L
—x3 + Ex“ —20x:4+C

5

3. BbIumucauTh HeonpeneEHHBINA HHTETpall:

—_—
i i

.?{':—\,‘.'.X' .
J[—3-— Jedx
4
OTtBeT:

3¢ 67

—x3i+—x6+0C

8 7

4. BbluncnuTh HeONpeneaEHHbIN HHTETpall:

Fad - "'."_3

X — VX ;

J ——)dx
-x-.:l

OTtBer:
5

0,5x>+0,8x *LC

5. BbruucnauTs HeonpenenEHHbIN UHTErpal:

-

J cos(4x — 7)dx
Ortser:

1
—sin(4x—7)+C
E )]

22.

MeToabl MHTETPUPOBAHUS: METO]] BHECEHHUS O] 3HaK nuddepeHimana

Y METOJ] 3aMEHBI IEPEMEHHON UHTETPUPOBAHMSL.

1. BeiOepute MeTOJl MHTETPUPOBAHUS U BBIYMCIUTE HHTETPA.
VYKaxxute Kakoi METOJ HHTETPUPOBAHUSI IPUMEHSIIN:

J“ 2xdx
Vxi+3
OTBeT:
2yx2+3+C
Mo:xeT ObITH IPUMEHEH KAK MeTO0/ BHECEHHS MO/l 3HAK

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

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

x*+1
OTtBet:
2arctg(x®)+ C
Mo:xeT OBITH IPUMEHEH KAK MeTO0/ BHECEHHS MOJI 3HAK
auddepenuunaa Tak M METOJ 3aMeHbI NePeMeHHOM
HHTErPUPOBaHUS.

J’ dxdx

VK-2.B.2
YK-1.¥.2




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

J xsin(x® + 3)dx
Otser:

1 5
—Ecﬂs[x +3)+cC

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

4. BpiOepuTe METOI MHTETPUPOBAHUS U BBIUMCIUTE UHTETPAJL.
VYKaKuTe KaKO! METOJ HHTEIrPUPOBAHUS TPUMEHSIIN:

dx
J Vxcos?(Vx)
OtBer:
2tg(Vx)+C
MoaxeT ObITH IPUMEHEH METO/I 3aMeHbI IlepeMeHH O
HHTErPUPOBAHUS.

5. Bribepurte MeTO MHTETPUPOBAHUS U BBIUMCIINTE UHTETpaJl.
VYKaxkute Kakoi METOJ HHTETPUPOBAHUSI IPUMEHSIIN:

[ dx
[
OTBeT:
—2In|4 — x|+ ¢

Mo:keT OBITH IPMMEHEH METO/ 3aMEHbI epeMeHHOH
HHTErPUPOBaHUS.

23.

3ananue 1.

1) BBIYHCIUTH, IPUMEHUB METO HHTETPUPOBAHUS IO YACTSIM:

J X % cosxdx

OtBer: xsinx + cosx +C
2) HazoBure kakoe-mub0 1KU(POBOE CPENCTBO, MPUMEHUMOE IS
peuieHus qaHHo 3a1adn. O60CcHyTe Ball BHIOOP.

OTser:
K uudpoBbiM cpeacrBamM, KOTOPble MOTYT ObITh NMPUMEHEHbI [JIA
pelieHusi AaHHOW 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe oOecneyeHue, BKJIWYaomee 00/b1I0i  HAOOP
MaTeMaTH4eCKUX (PYHKIMHA B TOM YHCJE CHCTEeMY KOMIbITEPHOH
ajredpbl, OPUEHTHPOBAHHYI0 HAa MOATNOTOBKY MHTEPAKTUBHBIX
AOKYMEHTOB C BbIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKICHHEM.

3amanue 2.
1) Beraucnuth, MpUMEHUB METOJT MHTETPUPOBAHHUS 110 YACTSIM:
J(x +1)e*dx

YK-2.V.1
YK-2.¥V.3
OIIK-1.V.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

Otreer: (x +1)e* —e* + C
2) HasoBure Kakoe-n1u00 mH(POBOE CPEACTBO, MPHUMEHUMOE IS
peureHus qaHHou 3agadn. OO60CHYITE Ball BEIOOP.

OTtBet:
K mudpoBbIM cpeacTtBaM, KOTOpble MOTYT ObITh NMPHUMEHEHbI ISl
pelieHusi aHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe oOecrnevyeHue, BKJO4Yawilee O00JbIIOH Hadop
MaTeMaTU4ecKHX (PYHKUIHMH B TOM 4YHCJEe CHCTEMY KOMIbIOTEPHOIi
ajiredpbl, OPHEHTHPOBAHHYI0 HA TOATOTOBKY MHTEPAKTHBHBIX
JOKYMEHTOB C BHIYHCJIEHUAMH U BU3YAJIbHBIM CONPOBOKIECHHEM.
3ananue 3.

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

OtBer: 0,5x* (Inx—0,5) + C
2) HasoBure Kakoe-au00 HH(GPOBOE CPEACTBO, MPHUMEHUMOE IS
pereHust gaHHou 3aaaun. OOOCHYWUTE Balll BHIOOP.

OTtBeT:
K uudpoBbiM cpeacTtBaM, KOTOpble MOTYT ObITH NMPUMEHEHbI IJIsl
pelieHusi daHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe oOecrnevyeHue, BKJO4Yawilee O00JbIIOH Hadop
MaTeMaTH4YeckuX (YHKUIMA B TOM YHCJIECHCTEMY KOMIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYI0 HA TOATOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB € BbIYMCJIEHUSIMHU U BU3YAJbHBIM CONPOBOKIEHHEM.
3ananue 4.

1) BeruncnuTh, NPUMEHUB METOJ HUHTEIPUPOBAHNUS 10 YACTSM:
_'|,': * ginrdx

OtBer:—x” cosx + 2xsinx + 2Zcosx + C
2) HasoBure Kakoe-n1100 1HU(PPOBOE CPEACTBO, MPUMEHUMOE IS
penieHus qaHHou 3agaun. O60CHYyiiTe Balll BHIOOP.

OtBet:
K uundpoBbiM cpeacTBamM, KOTOPbIEe MOTYT ObITh IPUMEHEHBbI 1151
peulenus 1aHHoM 3aaaun otHocuTcst Wolfram Mathematica-
nporpamMMHoe odecreuyeHue, BKJIIOYammee 00J1b110il Hadop
MareMaTu4ecKux GyHKUM B TOM YHCJIe CUCTEMY KOMIIbIOTEPHOi
ajiredpbl, OPpMEHTUPOBAHHYI0 HA MOJATOTOBKY HHTEPAKTHUBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOKIEHUEM.

24,

Samanue 1.

1) BbluuciIuTe ONPEICICHHBIN HHTETPAT:

-

J dx

0

OtBer: 2
2) HazoBute kakoe-1m00 HUppOBOE CPEACTBO, MPUMEHUMOE IS
pereHust faHHOM 3aaaun. OOOCHYWUTE Balll BHIOOP.

YK-2.¥.3
OIIK-1.V.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

OTtBet:
K umudpoBbiM cpeacTtBaM, KOTOPble MOI'YT ObITh NMPUMEHEHbI JIsl
pelieHusi JdaHHOW 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe olecrnedyeHue, BKJO4Yawilee O00JbIIOH Hadop
MaTeMaTU4ecKHX (PYHKUHMH B TOM 4YHCJEe CHCTEMY KOMIbIOTEPHOIi
ajaredOpbl, OPUMEHTHPOBAHHYI0 HAa MOATOTOBKY MHTEPAKTUBHBIX
JOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

3amanue 2.

1) BeruucnuTe onpeaeacHHbIN HHTErpa:

1

J 2dx

0

OtBet: 2
2) HazoBute kakoe-m1u00 mudpoBoe CPeaCTBO, MPUMEHUMOE IS
peteHust naHHo# 3anaun. OOOCHYy#iTe Balll BHIOOP.

OrtBer:
K uudpoBbiM cpeacTtBamM, KOTOpble MOTYT ObITH NMPUMEHEHBI ISt
pemieHusi JgaHHOM 3amauM  otHocuTcs Wolfram Mathematica-
nporpaMMHoe of0ecnmedeHHe, BKJIKOYaKInee O00JbmIOH Hadop
MaTeMaTUu4ecKuX (YHKIHUIA B TOM 4HC/ie CHCTEMY KOMIbIOTEPHOM
ajareOpbl, OPUMEHTHPOBAHHYI0 HAa MOATOTOBKY MHTEPAKTUBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOXKIEHUEM.

3anganue 3.

1) BbluuciInTE ONPEICICHHBIA HHTETPA:

3

J xdx

-

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

OTser:
K mudpoBbiM cpeacrBaM, KOTOpble MOIYT ObITh NPUMEHEHBbI ISl
pelieHusi AaHHOM 3agayd  oTtHocuTca Wolfram Mathematica-
nporpaMMHoe oOecneyeHue, BKJIWYaomee 00/b1I0i  HaOOP
MaTeMaTHYeCKUX (PYHKIOMH B TOM YHCJE CHCTEMY KOMIbIOTEPHOI
ajredpbl, OPUEHTHPOBAHHYI0 HA TOATOTOBKY MHTEPAKTUBHBIX
AOKYMEHTOB C BIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

3aganue 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 HHTETPa:

0

J x 3 ﬂ.l.-'l.'

-1

Oter: 0-1/4=-1/4
2) Ha3zoBute kakoe-1u60 mudpoBoe CPeaCTBO, MPUMEHUMOE IS
pereHust gaHHOM 3aaa4un. OOOCHYHUTE Balll BHIOOP.

OTtBeT:
K mudpoBbIiM cpeacrBamM, KOTOpble MOI'YT ObITh HPHUMEHEHBI AJIs
pelieHusi daHHOHM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe of0ecnedeHHe, BKJIKOYawIinee 00JbmIOH Hadop
MaTeMaTu4ecKuX (YHKIHUI B TOM 4YHCJie CHCTEMY KOMIIbIOTEPHOM
ajareOpbl, OPUMEHTHPOBAHHYI0 HA MOATOTOBKY WMHTEPAKTUBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOXKIEHUEM.

3aganue 5.

1) BbluuciInTE ONPEICICHHBIN HHTETPA:

1

[ean

-1

Oteer: e-e!
2) Ha3zoBure kakoe-m1u00 nudHpoBOE CPEACTBO, MPUMEHUMOE IS
peuieHus qaHHou 3agaun. O60CHYyMiTe Balll BEIOOP.

OtBet:
K uudpoBbiM cpeacTtBamM, KOTOPble MOTYT ObITh NMPUMEHEHBI IS
pemienust aaHHoW 3amaum  otHocutcss Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJOYawilee O00JbIIOH Hadop
MaTteMaTU4yeckuX (YHKUHMHA B TOM 4YHCJE CHCTEMY KOMIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYK) HA TMOATOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB C BIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOXKIEHUEM.

25.

1. IlpounTerpupyiite TPUroHOMETPUUECKYIO () YHKIUIO

( cosx dx

OtBer: 0,5

2. TlpouHTerpupyiTe TPUrOHOMETPHUUECKYIO (DYHKITUIO

( COSY dx

OtBer: 0O

YK-2.¥.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

3. IlpoumnHTEerpupyiite TPUrOHOMETPUUECKYIO (DYHKITHIO

OTtBer:0,25
4. TIpowHTErpUpyiTE TPUTOHOMETPUIECKYIO (QYHKIIHIO

|r siny dx

OtBer: 2

5. TlpouHTErpupylTe TPUTOHOMETPHUUECKYIO (DYHKITUIO

( sinx dx

OtBer: 1

Cemectp Ne2
26. | Kakas ynkuus z = f(X; V) Ha3bIBA€TCSA HENPEPHIBHOM B TOUKE VK-1.3.2
My (x0;¥p)?
OtBer: ®ynkuust = = f(x; V) Ha3pIBaeTCsl HEMPEPHIBHOM B TOYKE
M (x4 Vg ), €cIM OHA ONpe/IesieHa B 3TOM TOYKEe H HEKOTOPOii ee
OKPECTHOCTH, MeeT npenes lim f( M) W ITOT mpeaes paBeH
M—M,
3HA4YeHMI0 (PYHKINHU Z B TOUKe M
27. | Kaxas u3 hopmymn cooTBercTByeT nuddepenuunany GpyHkuun y=e><? YK-2.3.1
a) dy=2e?*dx OIIK-1.V.1
b) dy=e*dx
c) dy=2e*dx
OrBer: a)
28. | YacTHbIe IPOU3BOIHBIC YK-1.¥.2
=z  B=
1. Haiigure yacTHBIC IPOU3BOAHBIC —— M — (QYHKIMH
B = 0y OIK-1.3.1

sin(3+8x —7y)
o 2 — x 34,7
cos(3+8x—Ty) -BIIZ—A"‘}". ]‘5‘!‘?!':3—31‘—?_1.':34\.“:_1.".

|'2—.r3_1.-'_']‘

=

OTtBeT:

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

o =z =
2. Haiinure yactHble IPOU3BOJHBIC —— U

= yHKIHIH

o




_ sin(3 + 2x — 5y)

Z

2 —x*y?
Orger: cos(3+2Zx—5y)+Z( 2—.1"}_1.' ! :Irs'liri':EI—Z.r—E_y 24.1"1}' !
I'Z—x'}}"- )
—cos(3+2x—5y) *5(2— x*y”) + sin(3 + 2x — 5y)7x*y*
(2 —x*y")?

. 8z 8=
3. Haiigure yacTHBIE TPOU3BOAHbIC e e ¢byHKINN
o

_ sin(1+4x —3y)

z —
3+ xey’
cos(1+4x—3y)+d(3 —x‘.}' N—sin(1+4x—3y) ij'}' !
Orser: > I
[3+x"y")
—cos(1+4x—3y)+*3(3+x"y")—sin(1+4x— 3y)7x"y*
(3 + 22y7)2
o 8z 8=
4. HaiiguTe yacTHbIE MPON3BOIHbBIE e byHKIIUN
sin(7 +4x —7y)
z= =
3 —x3y®
cos(T+ax—Ty 43— 9" ) sinl T rax—Ty)3x""
OrBer: 3 612
|3 —x ¥ |
—cos(7+4x—7y) *7(3—x*y®) + sin(7 + 4x— Ty)6x’y°
(3 — x3y6)2
. dz 8=
5. Hailiaure yacTHbIe TPOU3BOIHBIE e byHKIIUU
sin(5 + 8x — 5y)
z= .
3 —x T-L:u 6
cos(54+Bx—5y)+B[3 —x'}}'b |+ sin(5+8x—5y 14.1"1}'5
OrtBer: — 1 6.2
|3—x ¥ |
—cos(5+ 8x—5y) *5(3 — x*y®) + sin(5+ 8x— 5y)6x*y°
(3 —x*y®)?
29. | Beimucatp ycioBue mpu KOTOPOM BBIPAKEHUE VK-1.B.2
P(x,y,2)dx + Q(x,y,2)dy+R(x.y,z)dz OIK-1.V.1
npecTaBisieT coooi quddepeHnnan HeKoTopoi GyHKIMHU U(X,Y,Z).
Ortser: [laHHOe BhIpaxeHue MpeacTaBJsieT co0oii nudpdepenunan pyHkuun
u(x,y,z), ecan: P(x,y,z) — 310 yacTHasi npou3BoaHasi pyHKIMHU U(X,Y,Z) Mo
X,
Q(X,y,2) - 370 yacTHasi mpou3BoaHasi pyHKIUH U(X,y,Z) mo y:
R(X,y,Z) 3T0 wacTHast npou3BoaHasi pyHKIMHU U(X,Y,Z) 1o Z.
30. | Kakast Touka Ha3bIBaeTCs TOUKOM Makcumyma GyHKmu Z = f(x; v)9 VK-2.3.1

Otser: Touka (x; V;) Ha3pIBaeTcs TOYKOH MAKCHMyMa GYHKIHH
z= f(x;¥) , ec/M cylecTBYeT TaKkasi 0 - OKPECTHOCTh TOUKH




(x5: Vy ) ¥ 1JI9 BCeX TOYEK (X; V), OTJIMYHBIX OT (X 5; Vy ), M3 O-
OKPECTHOCTH TOYKHM( X 3; V) BHIIOJIHAETCS HEPABEHCTBO:

F6iy) < £(x0:30)

31.

1. Haiitu npou3BoHYyI0 GYyHKIIUH

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

HanpasJeHuio K Touke M(2,6)

—2256

OTBeT: —
V2

2. Haiitu nmpou3BOAHYIO QYHKIUU

fle,¥) = (7 —x%+ 2y7* — x71v%)* B Touke K(1,1) mo
HanpasJeHuIo K Touke M (4,3)

—280
OTBeT: —
Vi3

3. Haiiti mpou3BoAaHYIO QYHKINU

flo,y)=(7—2x7+ 2y —x*y™")7 B TouKe K(1,1) no
HanpasJeHuio K Touke M(5,2)

272
OTBeT: —
VAT

4. Haiit npou3BOIHYIO (HYHKIIHIO

T |

floy) = (11— 22" + 297 = x°y
HanpaplIeHUIO K Touke M (5,6)

—1520

OTtBeT: ey

B Touke K(1,1) mo

)

5. Haiitu npou3BoaHy0 QYHKIUU

fle,v) = (5+4x 1 —2v? — 2x%y*)* B rouke K(1,1) o

HampaBJeHHio K Touke M (2,3)

-380
OT1BeT: —
V5

YK-2.V.1

OIIK-1.V.1

32.

CdhopmynupyiiTe HEOOX0IUMOE YCIOBUE IKCTpEMyMa
muddepernmpyeMoii QYHKIMU ABYX TIEpeMeHHbIX Z = f(x; V),
OtBer: Ecoin B Touke N(x,;v,) nuddepenuupyemas GyHKIUs

z = f(x; v) nMeeT IKCTpeMyM, TO ee YacTHbIE IIPOU3BOAHbIE B ITOii
Touke paBubl Hyito [, (xp;vy) = 0, f' (x;v,) = 0. 10 yeaoBue
Ha3bIBAeTCS HEO0XOAUMBIM YCJI0BHEM IKCTPeMyMa.

VYK-1.3.2

33.

Kakoe ypaBHeHue HazbiBaeTcs AudepeHnanbHbIM ypaBHEHHEM
MepBOro nopsiaka?
OtBer: /luddepeHnnanbHbIM  ypaBHEHHEM IEPBOro MOPSAKA
Ha3bIBaeTCs ypaBHEHHUe, cBs3bIBawowiee X, Y U Y'. OHO MoxkeT ObITh
3a1aHO B OJAHOH U3 opm:
F(x,y,y') =0,

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

VK-2.3.1

34.

B kakom cinyuae pynxiust y=¢(X,C) (wiu D(x, y, C) = 0), sBuseTcs
o0mmM perreHreM AudGepeHInaIbLHOro YpaBHEHUS IEPBOTo mopsaka’?
OtBer: O0mUM pemieHueM (00IIUM MHTETPAJIOM)

YK-2.3.1




auddepeHINATBHOIO yPABHEHUS NIEPBOr0 MOPSAIKA HA3bIBAaeTCS
dyukmus y=¢(X,C) (nau ®(x, y, C) = 0), koTopas
a) sAIBJIsieTCs pelieHneM YPaBHeHUs NpH Jiooom gomyctumom C;
0) 11000€e pemieHNe MOKeT OBITH MOJIYYeHO U3 Heé IPH HEKOTOPOM
3HaYeHUH NocTositHHOM C.

35.

SBnsiercst i GyHKIWMA - + ¥ — 2x = € 0OIIUM peleHneM
nuddepeHuanbHOro ypapHenus X+yvy' = 1?

OtBer: [IndpepeHnupys yKasaHHYIO HesIBHO 3a1aHHYI0 (PYHKIMIO
x* + y* — 2x = C, momyuaem paBenctBo:2x + 2yy' — 2 = 0, To ecTh
x+yy' =1

Na, pynkuus x* + y* — 2x = C ABJAsAETCS OOIIMM pelleHreM
AU(pPepeHInaTBLHOI0 YPABHEHUS.

YK-2.V.1
OIIK-1.3.1

36.

Hatigure obmue pemenns quddepeHIHaIbHbIX YpaBHESHUH,
MpEeCTaBICHHBIX HIbKe. HazoBuTe Kakoe-1mbo 1udpoBoe CpeicTBo,
KOTOPOE MOKET OBITh IPUMEHEHO ISl pEIICHUS TAaHHOW 3a]1a4H.
1
'

1. y ==

OtBer: y =In|x| + C

O}IHI/IM nu3 III/I(])])OBBIX CpeacTB, KOTOPbIC MOFyT ﬁbITb l'lpI/IMeHeHLI
JUISl pelieHus JaHHOM 3a1a4M, OTHOCHTCS
Wolfram Mathematica

2. y'=2
) .
OrBer: Yy =5In|x| + €
OnHum u3 undpoBbIX CPeacTB, KOTOPbIe MOI'YT ObITH IPHMMEHECHBI
AJIA pelIeHus JIaHHOﬁ 3adavuu, OTHOCHUTCH
Wolfram le;\thematica
'

.y =—
3 - 3x

OtBer: y = % In|lx| +C

OnHum u3 undpoBbIX CPeaCTB, KOTOPbIe MOI'YT ObITH IPUMEHEHBI
JUISI pellleHUs1 TaHHOM 3224, OTHOCUTCSI

Wolfram Mathematica
7

Oreer: y =7 In|x| + €

OnHum u3 undpoBbIX CPeaCTB, KOTOPbIe MOI'YT ObITH IPHMMEHEHBI
JJIA pelIeHus lIaHHOﬁ 3adavuv, OTHOCHUTCH

Wolfram Mathematica

Oreer: ¥y =3 In|x| + €

OnHuMm U3 Hu@poBHIX CPEACTB, KOTOPbIe MOT'YT ObITH IPUMEHEHbI
JJIS1 pellleHUs1 TaHHOM 3a1a4M, OTHOCUTCS

Wolfram Mathematica

YK-2.¥.3
OIIK-1.V.1




6. y' =2
o x
OtBer: ¥ =9In|x| + C
OL[HI/IM nu3 III/Id)])OBLIX CpeacTB, KOTOPbIC MOFyT 6I>IT]> l'lpI/IMeHeHLI
JUIsl peleHusl JaHHOI 3a1a4H, OTHOCUTCS
Wolfram Mathematica
1. =2
o x
OrBer: y =12In|x| + C
OL[HI/IM 3 III/Id)])OBLIX CpeacTB, KOTOPbIC MOFyT 6I>IT]> l'lpI/IMeHeHLI
JUIs1 pelieHusl JaHHOM 3a1a4M, OTHOCHTCS
Wolfram Mathematica
2. y'=2
o x
OrBer: ¥y =31In|x| + C
OI{HI/IM nu3 III/I(])])OBBIX CpeacTB, KOTOPbIC MOFyT 6I)ITb l'lpI/IMeHeHI)I
JUISl pelleHusl JAHHOM 3a1a4y, OTHOCHTCS
Wolfram Mathematica
3 'L:r" = E
S x
OrBer: y =17In|x| + C
OnHum u3 nndpoBbIX CpeacTB, KOTOPbIe MOIYT ObITH IPUMEHEHBbI
AJI pelICHUuA JIaHHOﬁ 3agavdu, OTHOCHUTCH
Wolfram Mathematica
r_ 27

4, yv' =

X

OrBer: Yy =27In|x| + C

OI{HI/IM nu3 III/I(])pOBbIX Cpe)ICTB, KOTOpble MOFyT 6bITb l'lpl/IMeHeHl)I
AJIA pemelmﬂ IlaHHOﬁ 3adavuu, OTHOCHUTCH
Wolfram Mathematica.

37.

Pemmre 3anauy Komm npu HauanbHbix yenoBusix: Y(1)=2 , T.e. HaliquTe
YyacTHBIE perieHus AudepeHnanbHbIX YpaBHEHUN, TPEACTaBICHHBIX
HUXE

5

B |~

OrBer: ¥y =3 In|x| + 2

YK-2.3.1
YK-2.V.1
YK-2.¥V.3




OrBer: y =9In|x| + 2
7. v'=2
a
OtBer: ¥y = 12In|x| + 2
8. y' =2
£

OtBer: ¥y =31In|x| + 2
9. y' =2

OrBer: ¥y =17In|x| + 2
27

OrBer: ¥y =27 In|x| + 2

38.

Beinumimte HOMep 1Mo KOTOPBIM PACIIONOKEH PSI, IS KOTOPOTO HE
BBITIOJIHACTCA HeO6XOI[HMBII>i IIPHU3HAK CXO,I[I/IMOCTI/I?
e RE43
1) 2imes
) Z L L
foe] L
2) ZH: Ln2ia
- o
oo a7
3) Z“: 1 Int-2

e NT43
4 Xt

n¥+1

Otser: 3)

VK-1.3.1

39.

Kaxkue npu3HaKy UCCIIEI0BaHMs HA CXOIUMOCTh IIPUMEHSIOT IS
YHCJIOBBIX PAAOB C IMOJIOKUTCIIBHBIMUA yJIeHaMu?
a) mpu3Hak /lanamoepa

b) npasmio JlonuTans
c) merox Kpamepa
d) nmpusnak Komm.

Ortser: a), d)

YK-2.3.1

40.

Ecam psn cxonutes, TO 9TO MOKHO CKa3aTh 00 00IIeM WiIeHE 3TOTO
psana?

Otser: Ecam psig cxogurcs, TO ero 001uMii YieH 1, CTPEeMUTCH K
HYJII0, T.e. [im 1, = 0. 9To yTBep:KAeHue Ha3bIBaeTCs

71 —+oa
HEe00XO0AUMBbIM NPHU3HAKOM CXOJAMMOCTH psifa. B yacTtHocTH, ecin
001IMii YJIeH 1, He CTPEMHTCS K HYJII0, TO Psii PACXOAUTCS.

YK-2.3.1
OIIK-1.V.1

41.

Ecam oGmuit uieH psaa it,, He CTPEMUTCS K HYIIO, 9TO MOXKHO
YTBEPKJIaTh O CXOJUMOCTH psia?

Otser: Ecam psig cxogurcs, TO ero 001uMii YieH 1, CTPEeMHUTCH K
HYJI0, T.e. [im 1 = 0. 3T0 yTBep:KAeHHe Ha3bIBAeTCs

1 —+0a
HEe00XO0IUMBIM NPHU3HAKOM CXOJAMMOCTH psaa. B yacTtHocTH, ecin
001IMii YJIeH 1i,, He CTPEMHTCS K HYJII0, TO Psii PACXOIUTCS.

VK-2.V.1




42.

OOmuii uneH psga i, CTPEMUTCS K HYJIO. JJOCTaTOYHO JIM 3TOTO IS
TOTO, YTOOBI YTBEPKAaTh, UTO TAHHBIN PSAI CXOAUTCS?

OtBet: Eciin psix cX0QUuTCs1, TO €ro 001U YIeH 1, CTPeMHUTCH K
HYJI0, T.e. [im 1, = 0. 9T0 yTBep:KAeHHe HA3bIBAeTCH

71 —*oa
HEeO0X0AUMBbIM MPU3HAKOM CXOIMMOCTH Psi/ia, HO OHO He SABJIsSIeTCS
AOCTATOYHBIM /I TOT0, YTOOBI YTBEPKAaTh, 4TO psia cxoaurcs. T.e.
PSIT MOKET OBITh KaK CXOIAIIMMCSH, TAK U PACXOASIIIIUMCS.

YK-1.B.2

43.

o 5n”

n=13,2_5
HccnenoBaTh TaHHBIN s HA CXOAMMOCTh. BriOepuTe MeTo
HUCCICI0OBAaHUA U3 CIIMCKA:

a) HHTerpanbHbIi IPU3HAK CXOAMMOCTH

b) Heo6xoauMplii MPU3HAK CXOAMMOCTH
c) Ilpusnak Kommu
d) Tlpusnak /lanamGepa

OtBet: P pacxoaurcsi, He BHIMOJTHSAETCS HEOOXOAUMBbIii
npusHak — b)

VYK-1.B.2
OIIK-1.3.1

44,

- (1n—
1. HCCHGI{OB&TB CXOOUMOCTDB psaaa Ef:l —
=

(G

ra | o

(5 I )

OTBeT: cxoauTcs

- [
2. HccnenoBaTb CXOMUMOCTD psifia 2, -

OTBeT: cxoauTcH

- (In—-3)2
3. Wccnenosarh CXOMMMOCTD PAfia 2w | ——
" =]

(=

OTBeT: cxoauTcH

- [4n
4. VccnemnoBaTh CXOIUMOCTD PAAA 20— 1
o LT

OTBer: pacxoaurcs

o [In+3 4"
5. HccremoBaTh CXOAMMOCTD Psiia 20— l—""__
n=1 110"

=il

OTBerT: cxoauTcs

YK-1.¥.2
YK-2.V.1
OIIK-1.V.1

45.

1) HccnenoBath CXOQUMOCTB PAAA 2.

(ln—-5
-

L5 W]

=1 (Em+

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

. n 2
Otger: npuMenum npusHak Jlanamoepa. [ = lim L = ; o TK

fi—roa O

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

VK-2.B.2




46.

- [4n
1) HccnenoBarh CXOAMMOCTD PAfA 2oe ) ————
o I_ e

OtBet: pacxoauTtcsi
2) Kakoii npusnak Bel ucrnonp3oBain. O00CHYiTE CBOI BBIOOP.

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

CXO0QUTCH. HeOGX()}II/IMBIi/i NMPpU3HAK, IPU3HAKUA CPDABHECHUSA U

YK-2.3.1
OIIK-1.3.1

47.

JamamOepa He M03BOJISIIOT OTBETHUTH HA BONPOC 3aaHMSI.

(In+3)4"

1) HccnenoBath CXOQUMOCTb PAAA 2.

=1 (1n+4)5

4501

OTBeT: cxoauTco
2) HazoBute kakoe-1n00 nuppoBOe CPEACTBO, MPUMEHUMOE IS
peureHus qanHou 3agadn. OO0CHYIiTe Ball BEIOOP.

OTtBeT:
K uudpoBbiM cpeacTtBaM, KOTOpble MOTYT ObITH NPUMEHEHbI JJIsl
pelieHusi JaHHOM 3agayd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe oOecrnedyeHue, BKJIO4Yawilee O00JbIIOH Hadop
MaTeMaTH4YeckuX (YHKUHHA B TOM 4YHCJIe CHCTEMY KOMIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYI0 HA TOATOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB € BbIYMCJIEHUSIMU U BU3YAJbHBIM CONPOBOKIEHHEM.

VK-2.V.3
YK-1.¥.2
VK-2.V.1

48.

[TycTh 1aH 3HaKO4YEpENYOUIUNCS PAJL E:f: yu,.. Ecmu psn,
COCTaBIICHHBIN M3 a0COIIOTHBIX BEIMYHH |Un|, CXOAUTCS, TO YTO MOXKHO
CKa3aTh O 3HaKo4epeayromemcs psae? Beibepure BepHBIit OTBET.

a) Psgcxomutes

b) Psn pacxomurcs

C) Psa cxomurcst abCOTIOTHO

OrtBeT: C)

YK-2.3.1
OIIK-1.3.1

49,

Ecnmn abconroTHbIE BETMYUHBI YWICHOB 3HAKOYEPETYIOIIEToCs psiaa
2-, U, YOBIBAIOT U OOIIMIA YIeH PsAa CTPEMUTCS K HYJIIO, TO UTO
MO>KHO CKa3aTh O CXOJIUMOCTH psiia? Bribepute BEpHBIA OTBET.

a) Psx cxomures

b) Psix pacxomutcs
C) Psa cxomurcs abCOTOTHO

OrtBer: a)

VK-2.3.1
OIIK-1.V¥.1

50.

CrerneHHbBIC PAABIL. I/IHTepBaﬂ " pagnycC CXOAUMOCTH.

1. Haiftu 061aCcTh CXOIUMOCTH Psifia

Orger: (—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

Z[Ex)” =14+ 2x+4x+ 4+ 2" 4 -
n=0
OtBer: R=0,5
3. Haiitu paamyc cCXOAMMOCTH psija

Z[Sx)” =1+5x+25x%+ -+ 5% + -
=0

OtBer: R=0,2

4. Haiitu paguyc cXoAuMMOCTH psaja

(—1)"(3x)" — 3x [3:(]: (—1)"(3x)"
n+1 B 2 3 n+1

1
OTBer: R = 3

5. O61acTBIO CXOJAMMOCTH Psiaa

oa

Z Clx—a)"=C+C(x—a)+Clx—a)* ++C (x—a) ..
n=0
SBnsiercst unTepBai (2; 4). Haiiqure ero paanyc cXoauMOCTH.
OtBet: R=1
51. | CreneHHOM psfl =g &, % "CXOAUTCA B TOUKE Xo.YTO MOXKHO VK-1.3.2
yTBEPKAAaTh 00 aOCOTIOTHOM CXOUMOCTH ATOTO Psijia B KXKAOW U3 OIIK-1.3.1
TOYeK X, TAKHX, uTo|x| = |x,|?
Ortger: Ecan crenennoii pag 2. -, a,x " cXoquTcs B TOUKe X0, TO, OH
20COJII0THO CXOAUTCSA B KAXKI0H TOUKe X, IJIsl KOTopoii |x| < |xg].
JTO yTBepsK/JAeHHe Ha3bIBaeTCsl TeopeMoi AdeJs.
52. YK-1.¥.2
1. PasnoxuTh MHOTOUNEH f(x) = —x* —10x* —30x —31 ppsax | OMK-1.V.1
Telinopa B OKpeCTHOCTH TOUKH ¥ = —2
OTtBeT:

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

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

3. Pa3noxkuth MHOTOWIEH [ (x) = —2x° + 14x- —25x + 12 B
psn Teitopa B OKpECTHOCTH TOUKH X = 2

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

4. Pas3noxuth MHOrouneH f(x) = —2x"—2x"+7x +13 ppan
Teiinopa B OKpeCTHOCTH TOUKH ¥ = —1




OTtBer:
f(x)=6+5(x+1)+4(x+1)*—2(x+1)3

5. Paznoxuts MHOTOWIEH f(x) = —2x° —7x° —x +9 Bpsn
Teilsopa B OKPECTHOCTH TOUKH ¥ = —2
OTtBer:
flx)=—-1+3(x+2)+5(x+2)*—2(x+2)?

Bompocsr (3agaun) s 3aueta / mud . 3auera npeacraBieHsl B Tabmuie 16.
Ta6mmma 16 — Boripocs! (3amaun) nis 3auera / audd. 3adera

Kon

No i/t Ilepeuens Bompocos (3amay) s 3auera / nudd. 3auera
p p (3ana4) A andd WHJIMKaToOpa

Y4eOHbIM MJIAHOM HE IPEJYCMOTPEHO

[lepeuenr TeM nns KypCOBOTO IMPOEKTHUPOBAHUS/BHIONHEHUS KypCOBOW pabOThI
MpeICTaBJICHBI B Tabwuie 17.
Tabnuna 17 — Ilepeyens TeM Juist KypcOBOTO MPOEKTUPOBAHMUS/BBITIOIIHEHUSI KYPCOBOM pabOThI

No 11/ [IpumepHBIi TepeyeHp TeM I KypPCOBOTO IPOSKTHPOBAHUS/BBITIOIHEHHS
} KypCOBOH paboThI

Y4eOHBIM IIIaHOM HE MPEAYCMOTPEHO

Bompocer st mpoBeneHUsST TPOMEXKYTOYHOW aTTECTAllMM B BHJE TECTUPOBAHHUS
npeJcTaBiIeHbl B Tabnuie 18.

Tabnuua 18 — IIpumepHbIii epeueHb BOIIPOCOB JJIsl TECTOB

Ne
Kon

o/ [TpuMepHBIii epedeHb BOIPOCOB I TECTOB UH/IMKATO

pa

i

TunoBoi BapuaHT TECTOB
1 cemectp
1. | Boruucnure 1) 1 YK-1.3.2
npeen 2) 3 YK-2.V.1
. 3x% 4 2x — ¥3) 1,5
Fe ey ) I
OTtBet: 3)

2. | Touko# 1) 6 YK-1.Y.2
paspbiBa 2) 2 OIIK-
byHKIIHH 3) 1 1.3.1
v xr—3 4) 4
l (_:(:—3],!'31_:( OTtBer: 3)

SIBJISIETCSI TOYKA

3. | IlpousBoaHast 1) 2x-4%In4 VK-2.V.1
GyHKIUM 2) 2x-47H
y=x"-4" 3) x-4%(2+ x)
paBHa 4) x-4%(2 + xln4)

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. | Beruucnure 1) ———+ VK-1.¥.2
MHTErpa arerax

- dx 2) In|arctgx| +C
J (1+x2)arctgl?) — m.:gzx +C
1
4) arctgx v
Otgert: 1)

6. | Boiunciure 1) 0,5 (3-8x)05(-8) VK-2.V.1
IIPOU3BOJHYIO 2) 0,5 (3-8x)°% (8) YK-1.¥.2
byHKIIUN
y=(3-8x)%° 3) 0,8 (3-8x)°° (-8)

4) 0,5 (3-8x)°8 (-8)
Otger: 1)

7. | Beruucmure 1) y =251 VK-2.V.1
NPOM3BOAHYIO | 2) v =& OIIK-
BTOPOTO 3) y=5e™ 1 1.3.1
NopsiIKa 4) 25 O0IIK-1.3.1
$yHKIHH Orger: 3)

y = g5%~1

8. | O6paTHoI 1) y=x° VK-2.3.1

(yHkmei no 2) v=—
OTHOIIIEHHIO K .
byHKIIIHN 3) ¥ = 1]}.'1’

e 4 y=e
: Otser: 3)
SBIISIETCS
byHKIIHS

9. | IlepBas 1) cxopocTh N3MeHeHHs] PYHKIIMH YK-2.3.1
IIPOU3BOHAS 2) wHampaieHue QyHKIUU OIlIK-
byHKIIUN 3) npuparieHue QyHKIUH 1.3.1
IIOKa3bIBACT. 4) npupamenne aprymenTa dhyHKIHM

Otger: 1)
10.| Auddepennnan | 1) oTHOIIEHUIO MpUpaIIeHust QYHKIUY K MIPUPAIIEHHUIO YK-2.3.1
(GyHKIIMY paBeH aprymMeHTa
2) TPOW3BEICHUIO MPHUPALICHUS (PYHKIIMU HA TIPHPAICHNAE
apryMeHTa
3) mpou3BeIeHUI0 MPOM3BOIHON HA MPHPAIIEHHE
aprymeHra
4) mpupamieHuIo apryMmenTa
OTtBer: 3)

11.| Beruucnure 1) 1 YK-1.V.2
YHCII0 TOYEK 2) 2 YK-2.V.1
paspbiBa 3) 3
byHKIIHH 4) 0




. x* + 2| Orser: 3)
T (x4 3 (- 40
12.| Beruncanre 1) 0 YK-1.3.1
npeen 2) 9 OIIK-
 sin®3x 3) 3 1.3.1
lim — 4) 1
OTtBer: 2)
13.| YpaBuenue 1) y=2x+4 YK-2.3.1
KacareJlbHOU K | 2) v =4x + 3
rpaduky 3) y=2x—5
$yHKIMH 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
IIPOM3BOIHOM 3) 3
BTOPOTO 4) -4
nopsiiKa Otsert: 4)
byHKITUN
v =sin2x + 4x
B TOUKE ¥ = —
15.| MHOXeCTBO 1) —Zxsin3x —-cos3x +C VK-2.3.1
T1epBOOOPA3HEIX + 1 °
byHKIHH 2) 3xsin3x + Jros3x +C
f(x) = —xcos(3 ©3) 3xsindx — §CGSSX +C
UMECT BUIT 4) 3xsin3x + 9cos3x + C
Otser: 1) -
16.| Beruncaure 1) VK-2.V.1
WHTErpaj OIlIK-
[ dx 1.3.1
J xinx 2)
3)
4)
2)
OtBer: 3)
17.| Eciu 1) (&% :“ VK-2.V.1
OIIPENIENIEHHOMY e OIIK-
HHTErpaiy 2) 6 v|"f*' % 1.3.1

J dx
— 80—
1 WX T




HPUMEHHUTE 3) v|“f .
MOJCTAaHOBKY BT
I=tE,TOOH 4) GIHZLdﬂe
IpUMET BUJL 1 4t
OTtBert: 4)
18.| Teno mBuxercs | 1) 6 VK-2.3.1
0 3aKOHY 2) 4
S(t)=5t3+1, 3) 10
Torga ckopocts | 4) 15
B MOMEHT OTtBert: 4)
Bpemenu t=1
paBHa
19.| Ykaxute 1) Xu sinx YK-2.3.1
byHKIMH, 2) X utg2x
KOTOpbIE 3) Xwu COS2X
SIBJISTFOTCSI 4) Xwusin2x
SKkBUBaJIEHTHH | OTBeT: 1)
MU 1ipu x* —+ 0
20.| Kakoe u3 Hike | 1) oTHOmEeHHE pupanieHns GyHKIUN K TPUPALICHUIO YK-2.3.1
IIEPEUYUCIICHHBIX | apryMeHTa OIIK-
IIPEIIOKEHU N 2) oTHOLIEHUSI (PYHKLIMHU K IPUPAILIEHUIO apryMeHTa 1.3.1
orpenenser 3) oTHOIICHHKE TIpeiena QYHKIIMUA K apryMEHTyY
MIPOM3BOTHYIO 4) mpeeJsi OTHOLIEHHUsI IpUpPaIIeHusi GYHKIHHN K
byHKIIMU NPUPAalleHHI0 ApryMeHTa
(xorma Otget: 4)
npHpanieHne
apryMeHTa
CTpeMHTCS K
HYIII0)?
2 cemecTp
1. | IMonHei 1) 2x*ydx + 3x7y3dy VK-1.V.2
nuddepenuan 2) 3x*yidx+ 2x*ydy OIlK-
GyHKIIN 3) 3x’ydx + 2x*ydy 1.3.1
z = x3y? 4) 2x*y*dx + 3xydy
PaBEH OTtgert: 2)
2. | Ykaxute 1) 7, L_ VK-2.V.1
CXO/ISATITHIACS o1
YUCIIOBOU Psif 2) Xy nl
3) Timi =
4) L7
na
OTtger: 2)
3. | Ykaxure 1) E:zl% (x —2)" VK-2.3.1

CTENIEHHOM psIz,
JUIsL KOTOPOTO
unrepsai (0;2)
ABJIACTCA
HUHTEPBAIIOM
CXOJIUMOCTH.

2) T n(x—2
3) T - (x—1)"




4. | Vkaxure 1) 6 YK-1.Y.2
YaCTHYIO 2) 6xy
MPOU3BOTHYIO 3) 6x
no v gynkuun | 4) 3x°
JBYX OtBet: 4)

MIEPEMEHHBIX
z = 3x%y

5. | Eciu V- 310 1) 2 YK-2.3.1
KyO co 2) 4 OIIK-
CTOPOHOM 3) 8 1.3.1
JUTUHBI 2 4) 16
enuHunbl, Toraa | OrBer: 3)

UHTErpal
{15, av
paBeH

6. | HeoOxoqumblii 1) T= n’+3 VK-1.3.1
HpU3HAK TrEln® 47 OIIK-
CXOJIUMOCTH HE 2) Zioy 3;__ 1.3.1
BBITIOJHEH IS 3) v, L
psana 3 ;i‘ :2

) T
OtBet: 3)

7. | Paccunraiite 1) Zcos(5x+ 2y) VK-2.3.1
YaCTHYIO 2) —2Zsin(5x+ 2y) OIIK-
MIPOU3BOIHYIO 3) cos(5x+ 2y) 1.3.1
2= 4) (5x + 2)cos(5x + 2y)

(el;yHKHI/II/I Otser: 2)
z = cos(5x + 2y

8. | Beruncioure 1) 0 VYK-1.3.2
MOBTOPHBIN 2) 1
UHTErpat 3) 05
[ dy [V dx 4) 0,1

OTtBer: 3)

9. | Haiigure 1) [4,0) YK-2.V.1
o0nacThb 2) (-3,0)
CXOAMMOCTH 3) (-2,0)
i |4 [0

e Otger: 1)

10.| Haiigure 1) 5 YK-2.V.1
3HauUEHUE 2) 2 OIIK-
¢ynxmum aByx | 3) 10 1.3.1
HePEMEHHBIX 4) 19
z=2x-y+15 B Ortser: 3)
touke A(-2,1)

11.| Haiigute 1) 2cos(5x+ 2y) YK-2.3.1
YaCTHYIO 2) —2cos(5x+ 2y)




IPOU3BOJHYIO

dz

ay

byHKIUA

z = sin(5x + 2y

3) cos(5x+ 2y)
4) (5x + 2)cos(5x + 2y)

Oteer: 1)

12.| Jlana (byHnKuI/Iﬂ 1) 1+ 3x— ;Xf VK-1.V.2
flx) =e™, 2) 1+ 3x+9x° OIIK-
TOTZ1a IIEPBHIE 3) 1— 3x+ 9x° 1.3.1
TpH (OTJIUYHBIC 3 .
OT HYJIs) WICHA 4) 1+3x+ e
pa3inokeHus
aroit pynkiuu | OTBeT: 4)
B pan Teitopa
B OKPECTHOCTH
TOYKH ¥, = 0
UMCIOT BU/T
13.| [ToBTOpHBII 1) 0 YK-1.3.2
UHTErpal 2) 1 YK-1.V.2
3) 05
vlﬂf dx [ dy [Trd) -1
paBen Otger: 2)
14.| HeoOxomuMEbIi 1) T= n’+3 VK-2.3.1
IpH3HAK o ~La? 7
CXOJIUMOCTH HE 2) EJ =1,85.4
BBINOJIHEH JJIs1 3) T=,- 5 .
psna ia
4) Lo
Otser: 1
15.| Eciu V- 510 1) 27 VK-2.3.1
KyO co 2) 9 OIIK-
CTOPOHOMU 3) 81 1.3.1
JUTAHBI 3 4) 16
enuuuipl, Toraa | Oreer: 1)
UHTErpal
I, av
paBeH
16.| Beruncnure 1) 0,2 YK-1.3.2
MOBTOPHBIN 2) 0,3 OIIK-
UHTErpaj 3) 0,25 1.3.1
[Fdx [[Zdy |4 05
! Ortger: 3) 0,25
17.| Haiigure 1) [0, 4) YK-2.V.1
o0nacThb 2) (0,3) OIlIK-
CXOAMMOCTH 3) (0,2) 1.3.1
I G
e OrtBeT: 1)
18.| Beruucnure 1)4,5 YK-1.3.1
WUHTETpal 2) 0,75




~l n2

J de xydy
0 1

3) 4
4) 2
OTtBer: 2)

19.

YacTtHas
MIPOU3BOIHAS
1o * (yHKIHUU
ABYX
MePEMEHHBIX
z = 3x%y

1)6

2) bxy

3) 6x

4) 6x + 3x°
Otger: 2)

YK-2.3.1

20.

3HaueHue
(GYHKIIUM TBYX
MIEPEMEHHBIX
7z=3x-2y+16 B
Touke A(1,2)
paBHO

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

VK-2.V.1

21.

VYxaxwure Tan audQepeHnnanbHOT0 ypaBHEHHS
(2x+1)yv'+v==x:
OTBeTHI:
1) VYpaBHeHue ¢ pa3IesIFOIMMUCS TIEPEMEHHBIMU
2) JluHeiiHOe ypaBHEHHE
3) VYpaBuenwue bepuyu
4) YpaBHeHHE B MOJTHBIX AU PepeHInanax

Otger: 2)

VK-2.3.1
OIIK-
1.3.1

22.

Vkaxute obriee perienue auddepeHnanTbHOTo
ypasuenns (2x + 1)dy + y*dx = 0:
1) v=2In[2x+ 1|+ C
2) v=In|2x +C|
z
3) ¥v= In|Z2x+1]+C
4) v = 3In|x|

OTtBet: 3)

VK-2.3.1
OIIK-
1.3.1

23.

VYxkaxuTe yacTHOe penieHue nuddepeHuanbHOro
YpaBHEHHUS
}?’ +2y=4, YIOBJIETBOPSIONIECC HAYAIBHOMY YCIIOBHUIO
¥(0) =5:

1) y=4e ¥ +5

2) yv=4—x

3) y=3e 2" +2

4) y=2e""F 42

OTtBet: 3)

VK-2.3.1
OIlIK-
1.3.1

24,

Cpenu nepeunciieHHbIX TuddepeHIMaIbHbIX YpaBHEHUN
YKQKUTE YpaBHEHHE C Pa3IeISIONUMICS IEPEMEHHBIMH:
1) (x*+y*+2x)dx +2xydy =10
2) (x*+y*)dx +2xydy =0
3) (xy* +x)dx+(F*y—y)dy=0

YK-2.3.1
OIIK-
1.3.1




4) (x*+y)dx —xdy =0

OtBet: 3)

Cucrema OLICHHUBAHUA TCCTOBBIX SaHaHHﬁZ

1 tun) 3amanue KOMOMHHMPOBAHHOTO THIA C BBIOOPOM OJHOTO BEPHOTO OTBETAa M3 YETHIPEX
MIPEVIOKCHHBIX 1 000OCHOBAaHUEM BBIOOpA CUMTACTCS BEPHBIM, €CIIM MPAaBUIBLHO yKa3aHa Iudpa
U TpUBEIEHBl KOHKPETHBIE apryMEHTHI, HCIOJb3yeMble Npu BbIiOOope otBera. IlomHoe
COBITaACHUEC C BEPHBIM OTBCTOM OLCHHUBACTCA 1 6aJIJIOM, HeBepHBII\/JI OTBCT HUJIK €r0 OTCYTCTBHUC —
0 6amoB.

2 Tun) 3agaHue KOMOMHHUPOBAaHHOTO THIA C BBIOOPOM HECKOJIBKHX BapHaHTOB OTBETA W3
MPEIUIOKEHHBIX U Pa3BEPHYTHIM 00OCHOBAHHMEM BHIOOpA CUMUTAETCS BEPHBIM, €CIIH MPABUIBHO
yKa3aHbl HUGPHl U TPUBEICHB KOHKPETHBIC apryMEHTHI, UCIIOJIb3YEMbIE IIPU BBIOOPE OTBETOB.
[TosHOE coBmazseHue ¢ BEPHBIM OTBETOM OlieHHBaeTcsa 1 6amuioM, eciau JOMyIIEHbl OINOKHA WK
OTBeT 0TCyTCTBYET — 0 OaoB.

3 TI/IH) 3aIIaHI/I€ 3aKpBITOI'O THUIIAa HAa YCTAHOBJICHHC COOTBCTCTBHUA CUHUTACTCA BCPHBIM, C€CJIIA
YCTaHOBJIEHBI BCE COOTBETCTBUS (IIO3MLIMH K3 OJHOTO CTOJOLA BEPHO COIOCTABICHBI C
NO3UIUSAMH ApYyroro ctojbua). [TosHoe coBmaaeHne ¢ BEpHBIM OTBETOM OlleHUBaeTcs 1 6amiom,
HEBEPHBII OTBET WM ero OTcyTcTBUE — () OayuioB

4 Tun) 3amaHue 3aKpBHITOTO TUIA HA YCTAHOBJICHHUE IOCJEIOBATEIBHOCTH CUMTACTCS BEPHBIM,
€CIIM TIPaBHJIBHO yKa3zaHa BCS IOCJenoBaTeNbHOCTh Ludp. IlomHoe coBmaseHue C BEpHBIM
OTBETOM OIIeHUBAeTCsI | GayuIoM, €Ciin JIOMYILEHBI OIMUOKH HITH OTBET OTCYTCTBYET — () GaylioB.

5 tun) 3amaHue OTKPHITOTO THUIA C PAa3BEPHYTHIM OTBETOM CUUTAETCS BEPHBIM, €CIH OTBET
COBIAJIACT C OTAJOHHBIM IO COJCPKAHHI0O W TMOJHOTE. [IpaBHIIbHBIA OTBET 3a 3aJaHUC
OlLICHUBaeTCs B 3 Oasuia, eclii JOMyIeHa O/1Ha OUIMOKA \ HETOYHOCTD \ OTBET MPABUIIBHBII, HO HE
HOJHBIN - 1 6ast, ecnu gomyineHo Oosiee 1 ommOKK \ OTBET HENPAaBUIIBHBIN \ OTBET OTCYTCTBYET
— 0 6annos.

[lepeueHb TeM KOHTPOJBHBIX PabOT MO IUCHUIUIMHE OOY4YarolUXCsl 3a09HON (OPMBI
oOydeHus1, IpecTaBieHbl B Tabmuie 19.

Tabmuna 19 — IlepedeHb KOHTPOIBHBIX padOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Metoauueckue  Marepuaibl,  ONpPEACIAIONIME  HPOLENyphl  OLIEHUBAHHA
WHAMKATOPOB, XapaKTEpU3YIOLUX JdTanbl (HOpMUPOBAHMS KOMIETEHLIMH, coaepkKaTcs B
JOKAJIBHBIX HOpMaTuBHbIX akTax [YAIIL, pernameHTHpyOIIMX NOPSAAOK M MPOLEAYPY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJISL YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTalli 00y4aromuxcs
I'VAIL

11. Meroauveckue yKazaHus i1 00y4JarOmUXCsl IO OCBOSHUIO TUCIIUTLIMHBI

11.1. Meroauueckue yka3aHus JUIs1 OOyYaroIMXcs 10 OCBOEHHIO JIEKIIMOHHOTO
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 MOJYYUTh BCIO MH(OPMAIHMIO MO TeME, a B OCBOCHHUHU
byHIaMEHTAIBHBIX MPOOJIEM JAUCIUIUIMHBI, METOJOB HAYYHOTO IIO3HAHUS, HOBEHUIINX
JTOCTHKEHUI HAaydyHOW MBICTH. B yueOHOM mporiecce JICKIHS BBITIONHSET METOI0JIOTHYECKYIO,
OpraHU3aIMOHHYI0 ¥ MHGOPMAIMOHHYI0 (YHKIUU. JIEKIHsI pacKpbiBaeT MOHATUMHBIN armmapaT




KOHKPETHOW 0oO0acTH 3HaHus, €€ MpoOJieMbl, AaeT IeTbHOE MPEACTaBICHUE O AUCIHILIUHE,
IIOKa3bIBACT B3aUMOCBS3b C IPYTUMH JUCLIUATIIIMHAMM.

IInaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYarONIMMHKCS JEKIIMOHHOIO MaTepuaa;

— TIOJYy4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBS3AHHBIX 3HAHUH, YPOBEHb
KOTOPBIX OIPEIEIISIETCS LEIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHOU TEME;

— TOJIy4€HHE OIbITa TBOPYECKOM pabOThl COBMECTHO C IPENOJaBaTEIEM;

— pa3BuTHE NIPOPECCHOHATBHO-IENOBBIX  KauyecTB, JIIOOBM K IpeAMETYy H
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIIITICHHUS.

— MOSABJIEHUE HEOOXOJUMOro HHTEpeca, HEOOXOAUMOrO ISl CAMOCTOSTEIbHON paboThI;

— 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
IIOJIOKEHUSA, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPATH KX B  Pa3iIM4HBIX
(bopMyIupoBKax);

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

JlexuvOHHBI MaTepuanm MOXKET CONPOBOXKAATbCA  JEMOHCTpalUMed CIajioB U
UCIOJIb30BAaHUEM DA3/aTOYHOI0 MaTepuajla IpU MPOBEIEHUH KOPOTKMX JUCKYCCHUH 00
O0COOEHHOCTSIX IPUMEHEHUSI OT/IEIbHBIX TEMATHUK 110 IUCLHUIUIMHE.

CrpyKTypa npefocTaBieHusl JEKIHNOHHOIO MaTepuara:

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

11.2. Metoauueckue ykazaHUs [Uisi OOy4YarOIIMXCS IO MPOXOXKIACHUIO MPAKTHUYECKUX
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 YueOHOU
JTUCIUTITMHBI, TPUOOPETEHUsS] YMEHUN U HaBBIKOB, OIIBITA TBOPUYECKOM JCSITEIHBHOCTH.

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

[Tnanupyemblie pe3yabTaThl IPU OCBOCHUU O0YUYAIOIUMCS MPAKTUUECKUX 3aHATHIM:

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

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITENLHOCTH  MBIIUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBJAJICHHE HOBBIMH METOJAaMH W METOJWKAMH HW3YYCHHUS KOHKPETHOM Y4YeOHOMU
JHUCIUILINHEL

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

— CBSI3aHHBIE C MOJIyY€HHEM HOBOW MH(POpPMAIUH IMyTEM CaMOCTOSATEIHHO BHIOPAaHHBIX
obecrnevueHrne palMoOHAIBHOTO COUETaH!sI KOJUIEKTUBHOW U MHAMBHUAYAILHON popM 00yUueHUsI.

Q@YHKINN MPAKTUYECKUX 3aHATUM:

— IIO3HaBaTelIbHasd;

— pa3BHBaoILas;

— BOCHOHUTATCIbLHAS.

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

— O3HAKOMUTENbHBIC, TMPOBOAMMBIE C LEIbI0O 3aKPEIUIEHUS U KOHKPETU3AIUU
M3y4YEHHOTO TEOPETUYECKOT0 MaTepraa;



— 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 CHUTYalMOHHBIX 3aJad, 3aHATUSA 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 3aHATHS HAUMHAIOTCA C 3alMCH B OKypHal  I[pernojaBaTelis
MPHUCYTCTBYIOIIUX CTYICHTOB. 3aTEM OOBSIBISICTCS TEMA MPAKTUYECKUX 3aHITHM.

[IpenogaBaTens yMTaeT yCIOBHE 3aJaydl M MpeajaraeT CTyIEHTaM CaMOCTOSTEIbHO
pelINTh 3a/1ayy, UCIOJB3Ysl 3HAHUS, MOJNYYCHHBIC CTYICHTOM Ha JIeKIuu. CTYIACHT, KOTOPBIMA
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 CEMECTpa, OLIGHKH CTYACHTOB (BKJIIOYas OILICHKY
MOCEIIAeMOCTH) TIEePEeBOMATCS B OOHyCHl (kadectBO) or O g0 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 JUIsl OOYYaIONIMXCS MO MPOXO0XKICHUIO CAMOCTOSITEIHHOMN
paboTsl

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

st oOydaronuxcst Mo 3a04HOM (opme oOydeHHs, CaMOCTOSTEeNIbHas 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 YCBOCHHMHU W CHCTCMATHU3allUU HpI/IO6pCTa€MBIX 3HaHHI>i, oOecrieunBaeT BBICOKHI
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOY4YEeHHs, TOMOTaeT TMOJYYUTh HABBIKUM TOBBIIICHUS
MpoeCCHOHAIBHOTO YPOBHSI.

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

—  y4eOHO-METOAMYECKH MaTepHan Mo AUCIHUILTHUHE;

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

Texkymuii KOHTPOJb YCHEBAEMOCTH NPEIyCMaTpPUBAaET KOHTPOJIb KayecTBa 3HAHUU
00yYaroImuxcsi, OCYIIECTBISEMOr0 B TEUEHUE CEMecTpa C IIeJIbI0 OLIEHMBAHMS XO/Ja OCBOCHHUS
JTUCIUTUIAHBI.

B Teuenume cemectpa B cucteme JIucTaHUuOHHOro oOydenuss I'YAII B dopme
TECTUPOBAaHUSI TPOBOJATCS [JBE IMPOBEPOUHbIE pPa0OTHI 1O PEIIeHHUI0 3aJady M OJUH
TEOPETUYECKHUI OIpoc (IEpedeHb BOINPOCOB JUIsl TECTOB pa3MeEllleH B «baHke BOIpPOCOB» B
cuctemMe AucTaHUUOHHOrO oO0yuyeHuss ['YAII), Ha nDpakTHUECKUX 3aHATUSIX MPOBOJATCS
POBEPOUYHBIE PabOTHI MO pazjiesiaM Kypca B MHUCbMEHHOU (opMe, pacCUMTaHHbIE KaK Ha I1eJoe
3aHATHE, TAK U HA €T0 YaCTh.

Pe3ynpTaThl TEKyIIEro KOHTPOJS YCIIEBAEMOCTH OyIyT YYUTHIBATHCS IPH MPOBEACHUU
IPOMEKYTOUHON aTTecTaluu (IIPHU UCIOIb30BAHNUYU OATbHO-PEUTHUHIOBOIN CHUCTEMBI OLIEHUBAHMS,



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

11.5. Meroauueckue yka3zaHus Uil 00y4arolUXcs MO MPOXO0XKIAECHUIO MPOMEXYTOUYHOM
aTTeCTaluu.

IIpomexxyrounass  arrecranuss  oOyyaroIMXCs — IpeAycMaTpuBaeT  OLCHMBAHUE
IPOMEXYTOUYHBIX U OKOHYATEIBHBIX PE3yIbTaTOB O0YyUYEHHS 0 TUCHUIUIMHE. DK3aMeH — Gopma
OLIEHKU 3HaHHM, MOJYyYEHHBIX 00Yy4arolUMCs B IPOLECCEe N3YYEHUS BCeM NUCLMIUIMHBI WIH €
YacTH, HAaBBIKOB CaMOCTOSATENBHOM pabOThl, CHOCOOHOCTH MPHUMEHSATh HMX JUIS pPEHICHUs
IIPAKTUYECKUX 3a1ad. DK3aMEH, KaK IPaBUIIO, IIPOBOJUTCS B IIEPUOJ IK3aMEHALIMOHHOW CECCUU
U 3aBEpILIACTCS aTTECTAMOHHOM OLEHKOW «OTIMYHO», «XOPOLIO», «YyIOBIECTBOPUTEILHOY,
«HEYAOBIETBOPUTEIILHOY.



Jluct BHECeHUS! U3MEHEHUH B pabouyro MporpaMmy AUCHUIUINHBI

Jlara BHECEeHHS
H3MEHEHUI U
JIOTIOJTHCHUH.

TToamuce
BHECIIIETO
H3MEHECHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

Hata u Ne

MPOTOKOIA
3acemaHus
Kadeapbl

Ionnuce
3aB.

kadenpoi




