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

Kadenpa Ne 1

YTBEPXIAIO
PykoBonuTens 06pazoBaTeIbHON IPOrpaMMBI

J1.9.H.,11po .

(IOIDKHOCTB, y4. CTEIEHb, 3BAHUE)

A.C. Bynaros

(MHHUIMAIB, (HaMHITIS)

(moxnuck)

«27» uronsa 2024 r

PABOYASA ITPOTPAMMA JIMCLTATTJIMHBI

«Marematuka. MaTeMaTHueCcKUi aHaInu3)
(HaumeHOBaHUE UCIMIUIUHBI)

KO,[[ HaIlpaBJICHU A HO)IFOTOBKI/I/
CIICHUaJIbHOCTHU

09.03.03

HaunmenoBanue HaITpaBJICHUA

[Tpuxnannas uHpopMaTHKa
MOATOTOBKH/ CIIEUATIBHOCTH

HaumenoBanue NuTennexryanbHble ”HPOPMAIIMOHHBIE CUCTEMBI U
HaIpaBJICHHOCTH TEXHOJIOTHH
®dopma 00yueHus 3a04Has
l'on mpuema 2024

Cankr-IlerepOypr— 2024




Jluct cornmacoBanus paboueil mporpaMMbl AUCHUTUTAHBI

[Iporpammy cocraBui (a)

Jo11., K.IL.H., J01I. { 24.06.24 N.1O. TTupoxenko

(OKHOCTB, Y4. CTETICHB, 3BAaHUE) (moamucsk, nara) (MHUIHATEL, aMHIIHS)

[Tporpamma omobpeHa Ha 3aceqanuu kadeapsr Ne 1

«24» urons 2024 r, npotoxoi Ne06/2

3aBenytomuii kapeapoit Ne 1

iy

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

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

3amecTHTeNb qUpEeKTOpa MHCTUTYTA Ne§ 1o MeTonndeckoit padboTe

Z

JIO11.,K.3.H.,JIOII. 24.06.24 JI.B. PynakoBa

(TOMKHOCTB, y4. CTETICHb, 3BaHKE) (moxmucek, nara) (MHUTMANTEL, (aMUITHs)



AHHOTaUs

Hucuunnuna «Marematuka. MaremaTHUecKuil aHalu3» BXOAUT B 00pa3oBaTeNbHYIO
IpoTrpaMMy BBICIIETO 00pa3oBaHUs — NpOrpaMMy OakaliaBpHara 10 HaIlpaBJICHUIO MOJATrOTOBKU/
crenranbHocTH 09.03.03 «lIpuknagnas nHpopMaTrukay HampaBlIeHHOCTH «VHTEIEKTyallbHbIC
WH(OPMAIIMOHHBIEC CHCTEMBI M TEXHOJOTUNY. JlucuuruimHa peanusyetcs kadeapoit «Nely.

JlucuuniuHa HaleaeHa Ha GOpMUPOBAHKE Y BHITYCKHUKA CIIETYIOIIUX KOMITETEHIUI:

YK-1 «Crocoben ocymiecTBiIsTh MOUCK, KPUTUUECKUN aHAINU3 U CHHTE3 WH(pOpMAINY,
MPUMEHSTh CUCTEMHBIN TOJIXO]] JIJIs1 PELIeHHsI TIOCTABJICHHBIX 3a]aW»

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

OIIK-1 «CnocobeH npuMeHSATh (PyHIaMEHTAJIbHBIE 3HAHUS, MOJyYEHHBIE B 00JaCTH
¢u3nKo- MareMaTH4ecKMX ¢ (WIM) €CTeCTBEHHBIX HAyK, W WCIOJb30BaTh HX B
npodeccuoHaNbHOM NesTEIbHOCTH, B TOM YHUCIIE B cepe MeJarorndyeckoil 1eaTeIbHOCTH

CopepxaHue  TUCHUIUIMHBI ~ OXBaThIBA€T  KPYyr  BOMNPOCOB,  CBSI3aHHBIX  C
muddepeHIMaTbHBIM 1 UHTETPAIbHBIM UCUHUCIICHHEM, TEOpHUEW MpEeAesioB U PSIAOB U HX
MPUMEHEHHUEM.

[IpenogaBanne AMCHUIUIMHBI MPEAyCMATpUBAET Cienyromue (QopMbl OpraHu3aluu
yu4eOHOro mpolecca: JeKyuu, Npakmudeckue 3aHAMuUs, CamMocmosmenvras paboma
obyuaroue2ocs.

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONIME BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHAS aTTeCTaIHs B (popMe dK3aMeHa.

OO0miasi TpyAOEMKOCTh OCBOEHUS JMCLUHUILIIMHBI COCTaBISET 7 3a4ETHBIX €OUHUI], 252
yaca.

SI3bIK 00yUYeHUs IO TUCIUILTUHE «PYCCKHMA »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
— (opmupoBaHUE y CTYACHTOB TOHUMAHUS POJIU MATEMAaTUKHA B COBPEMEHHOM
MUpE, HayKe M MPAKTHICCKON JICATSILHOCTH B M30paHHOW CICIMATbHOCTH;
— (opmupoBaHUE y CTYACHTOB CIIOCOOHOCTH M HABBIKOB (POPMYITUPOBATH U PEIIATh
npodeccuoHabHBIC 3a/J1auyd C HCIOJb30BAaHUEM amraparta MaTeMaTHYECKOTO

aHaJIn3a.

1.2. JlucumninHa BXOIUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTeIbHON MPOTrpaMMBI
BhIcIIeTo oOpasoBanus (naiee — OIT BO).
1.3. TIlepeueHb mIaHUPYEMBIX PE3YJIbTATOB 00YUEHUS MO AUCUUILUINHE, COOTHECEHHBIX C

IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

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

tabnuue 1.
Tabnuna 1 — [lepeuenb KOMIETEHIMIA Y UHAUKATOPOB UX JTOCTHKEHUS
Konu
Kareropus (rpymnmna) Kon u HanMeHoBaHMe HHIMKATOpA
HAaUMEHOBaHUE
KOMITETCHIIUH JTOCTH>KEHHS] KOMIIETEHITUN
KOMITCTCHIINH
VK-1 Cnocoben VK-1.3.2 3HaTh METOIUKU CUCTEMHOI'O
OCYIIECTBIISITh MOAXO0/a JIJIsl PEIICHUsI TOCTABJICHHBIX 3aa4
nouck, kpurndeckuil | YK-1.Y.2 ymers ocymecTBisaTh
aHaJu3 U CUHTE3 KPUTUYECKHUM aHAIIU3 U CUHTE3
Y HUBCPCATbHBIC uH(popMaluu uH(pOpMaLIU, TOTYYECHHON U3 Pa3HBIX
KOMIICTCHITUH PMALIHH, PMALUH, i p
MPUMEHSATD WCTOYHHUKOB, JJISl PEIICHUS TTOCTaBICHHBIX
CUCTEMHBIN MOAX0J | 33434
JUISL pELICHUS VK-1.B.2 BnageTh HaBbIKaMH CUCTEMHOTO
MOCTAaBJIEHHBIX 3aJ1a4 | MOJAX0Ja AJI1 PEHIeHUs] TOCTABICHHBIX 3a]1a4
VK-2.3.1 3HaTh BUJIBI PECYPCOB U
OTpaHUYEHUS ISl pELIEHUS TOCTaBICHHBIX
VYK-2 Cnocoben p p
OTIPENIETISATh K Janat
P pyT VYK-2.V.1 ymeTs NpoBOIUTE aHAJIN3
3aJ1a4 B paMKax .
. MOCTaBJICHHOM 11eN U (hOPMYTUPOBATH
MOCTaBJICHHOM 11e/IN
3aJ1a4M, KOTOpPbIE HEOOXOIUMO PEIIUTD IS
U BBIOMpAThH
€€ JIOCTHIKEHUS
ONTUMAaJIbHBIC
YHuBepcanbHbIe VYK-2.V.3 ymeTs BbABUTATh
CHOCOOBI X . .
KOMITETCHIIH aMbTEPHATUBHBIC BAPUAHTHI ICUCTBUH C

peuIeHus, UCX01s U3
JIEHCTBYIOINX
IIPaBOBBIX HOPM,
MMEOIINXCA
pecypcoB 1
OrpaHUYEHUN

LeJIbI0 BEIOOpA ONTHUMAJIbHBIX CIIOCOOOB
penieHus 3a/1a4d, B TOM YUCJE C IIOMOIIbIO
U(POBBIX CPENICTB

VYK-2.B.2 B1aseTp HaBbIKaMu BBIOOpA
ONTUMAJILHOTO CIIOoco0a pereHus 3a1au ¢
YYETOM UMEIOIIUXCA YCIOBUM, PECYPCOB U
OTpaHUYECHUN

Ob6menpodeccnoHanbHbIe
KOMIICTCHIINHU

OIIK-1 Cnocoben
MPUMEHSITh
byH1aMeHTaJIbHbIE
3HAHUS, TOTy4YEHHbIS
B oOytactu (pusmko-
MaTEeMaTHYECKHUX U
(WJIM) eCTECTBEHHBIX
HayK, 1
WCTIOJIh30BATh MX B

OIIK-1.3.1 3HaTh (yH1aMEHTAIbHbBIE
3aKOHBI IPUPOBI U OCHOBHBIE (PU3UUECKUE
Y MaTeMaTUYEeCKUE 3aKOHBI

OIIK-1.Y.1 ymeTs npuMeHsTh hu3nyecKue
3aKOHBI U MaTeMaTH4YE€CKHE METOJIbI JIJIs
pelIeHns 3a1a4 TEOPETUIECKOrO U
IPUKIIQJHOTO Xapakrepa

OIIK-1.B.1 B1ageTsr HaBBIKAMU
TEOPETUYECKOT0 M SKCIIEPUMEHTAIBHOIO




MPOPECCHOHAIBHON | UCCIIEIOBAaHUS OOBEKTOB
JESITEIIBHOCTH, B TOM | IPOECCHOHATBHON ACSITETEHOCTH
gucie B cepe
MeIarOrH4ecKon
JIESITEIbHOCTH

2. Mecro nucuumumnbl B cTpyktype OIT
Hucuumimba He Oa3upyeTcss Ha 3HAHMAX, paHee NPUOOPETEHHBIX CTYACHTAMH MpU
U3y4EHHUH B BbICHIEH MIKOJIE KAKHUX -TMOO0 TUCLMILUIMH.
3HaHUs, TOJYyYEHHbIE NPU M3YYEHUU MaTepuana JaHHOM JHMCUUIUIMHBI, UMEIOT Kak
CaMOCTOSITEJIbHOE 3HAYE€HUE, TAK U UCIIOJIB3YIOTCS IIPU U3YYCHUH IPYTUX AUCLIMILINH:
Maremaruka. Teopust BEpoATHOCTEM U MaTeMaTU4eCKasi CTATUCTUKA

3. OO0BEM ¥ TPYTOEMKOCTh JUCITUTLIAHBI
JlanHbie 00 00mIEeM O0beMe JHUCIUILIMHBI, TPYIOSMKOCTH OTACIbHBIX BHJIOB Y4eOHOU
paboTHI 1O TUCHIHUTUIHHE (M paCIPEeICIICHIE 3TOW TPYIOSMKOCTH IO CEMECTpaM) MPEICTABICHBI B
Tadimue 2.

Tabmuna 2 — O0beM U TPYIOEMKOCTh TUCIUILTTHEI

But yueGHoii pabots! Beero TpymoeMKoCTb 10 cemecTpam
Nel Ne2
1 2 3 4
Oowan mpyooemKocmp oucyunauHbl, 7/ 252 4/ 144 3/ 108
3E/ (uac)
U3 Hux yacos npakmuyeckoii 0020mMoeKu
AyoumopHhuie 3anHamus, BCEro Jac. 32 14 18
B TOM YHCIIE:
nexiuu (JI), (dac) 16 8 8
npakTuyeckue/cemunapckue 3anarus  (I13), 16 6 10
(dac)
nabopaTtopHubie padoTs (JIP), (uac)
KypcoBoi npoekTt (pabota) (KII, KP), (qac)
9K3aMeH, (Jac) 18 9 9
Camocmoamenvnan paboma, Bcero (4ac) 202 121 81
Buo npomesxicymounoit ammecmayuu’ 3ader, JK3.
OK3.,
mudd. 3auer, sk3amen (3auer, dudd. 3au, OK3.
K3 F*) OK3.

4. CopneprxaHue JUCHUTUTMHBI
4.1. PacnpeneneHue TpyI0EMKOCTU JUCIHUILIMHBI IO pa3/JesiaM U BUAAM 3aHITHIA.
Paznenbl, TeMbl TUCHMIUIMHBI U UX TPYIOEMKOCTh MPUBEIEHBI B Ta0nuie 3.

Ta6mmma 3 — Paznensl, TEMbI TUCIUIUIAHBI, KX TPYT0EMKOCTh

Paznmensbl, TEMBI TUCITUTLTAHBI Jlexunn | 113 (C3) | JIP KII CPC
’ (qac) (qac) (qac) (gac) | (gac)
Cemectp 1

Paznen 1. Teopust mpenenos 2 2 40

Paznen 2. luddepennnanbHoe HCUUCIIeHUE 3 2 40

Paznen 3. IHTErpaibHOE UCUUCTICHUE 3 2 41
Hroro B cemectpe 8 6 121

Cemectp 2




Paznen 4. OyHKIINN HECKOJIBKUX TIEPEMEHHBIX 3 3 25
Paznen 5. luddepenunansapie ypaBHEHUS 2 3 25
Paznen 6. Pser 3 4 31
Hroro B cemectpe: 8 10 81

Hroro 16 16 0 0 202

[IpakTuyeckas MOArOTOBKA 3aKIIOYAETCS B  HEMOCPEJICTBEHHOM  BBINOJIHEHUH
OoOy4JarlolmMMUCS  OMNpEeNeJeHHbIX  TPYAOBBIX  (YHKUIUH,  CBSI3aHHBIX ¢ Oya;yulei
npo¢eCCHOHATIBHOMN 1S TETbHOCTBIO.

4.2. CopnepskaHue pa3/IeioB U TEM JICKIIMOHHBIX 3aHITHH.
Copep:xanne pa3aesioB U TeM JICKIIMOHHBIX 3aHITHIA MTPUBEICHO B TA0IHIIC 4.

Tabmuna 4 — ConeprkaHue pa3esioB U TEM JICKIIMOHHOTO ITUKJIa
Howmep pasznena Haszeanue u conepxanue pas/iesioB U TEM JICKIIMOHHBIX 3aHATHI

Tema 1.1. OcHoBHBIE 3n1eMeHTapHbIe QYHKIMU. YNCIIOBBIE MHOKECTBA.
Tema 1.2. Ilpenen GpyHKUIMU TPU HEOTPAHUYEHHOM POCTE apryMEHTA.

1 Teopemsl 0 mpenenax.

Tema 1.3. Ilpenen ¢yHkuuu B Touke. HempepblBHOCTH. 3aMedaTellbHBIC
MIpEIeITbI

Tewma 2.1. Onpenenenue npousBogHoi. Ee reomerpuueckuii u
MeXaHU4YeCKUU cMbIci. Tabnuia mpou3BOJHBIX, YacTh 1.)

Tema 2.2. IlpaBuna quddepenunpoBanus. [IponszBoanas cnoxxHOH
¢GbyHKIMHU, TPpOU3BOAHAsA 00paTHON GyHKIMHU. Tabauia mpon3BOIHBIX,
qacTp 2

Tewma 2.3. IIponsBoaHbI€ BBICIIMX NOPSAKOB. TeopeMsbl 0
g depeHInpyeMbIX QyHKIUSAX.
Tewma 2.4. Ilpasuno Jlonuransa. @opmyna Teitnopa.

Tewma 2.5. luddepenman pyHkiuu nepBoro nopsaka. Juddepenimanst
BBICIIIUX TOPSIIKOB
Tema 2.6. VccnenoBanue GyHKITUH C TOMOIIBIO TPOU3BOTHBIX

Tema 3.1. IlepBooOpaznas. Heonpenenennslii uaterpan. CoiicTa
HEOIIPEIEIEHHOI 0 UHTEerpasa

Tewma 3.2. Tabnuna unterpanoB. MeTo/ 3aHECEHHS TI0]T 3HAK
muddepennmana. Meros1 3aMeHbl IEPEMEHHON UHTETPUPOBAHUS

Tewma 3.3. IHTerpupoBanue no yactsaM. MIHTerpupoBanue paiuoHaabHbIX
BBIPA)KCHU.
Tema 3.4. IHTerpupoBaHue TPUTOHOMETPUUECKUX BBIPAKECHUM

Tema 3.5. Onpenenennsblil uuTerpan. OnpeneiacHue U CBOICTBaA.

Tewma 3.6. HTerpan c mepeMeHHBIM BepXHUM TpenenoM. Gopmyna
Herorona- JleiitOuuma

Tema 3.7. HecoGcTBEHHBIE HHTETPAJIBI

Tema 3.8. [IpuiioskeHust onpeaeIeHHOTO NHTErpaa

Tema 4.1 @yHKIMA HECKOIBKUX NEpeMEHHBIX. OCHOBHBIE IOHSTHS.
HenpepsiBHOCTB

Tewma 4.2. Iluddepennupopanue GyHKIIUA HECKOJIBKUX TEPEMEHHBIX.
(Yactubie mpousBoanbie. Juddepenuan. [IponzBoaHas ciaoxHON




¢ynkuuu. YactHble MPOU3BOJHBIE BHICIINX MOpsaakoB. @opmyna Teitnopa)

Tewma 4.3. ccnenoBanne pyHKIIMU HECKOIBKHUX NIEPEMEHHBIX.

Tema 5.1. luddepennmanbupie ypaBHEHHsI IEPBOTO mopsiika. OCHOBHBIC
nonsaTus. JudepeHnnanbHpie ypaBHEHHS C a3 IONMMUACS
nepemeHHbIME. OHOpOAHEIE MU depeHIaTbHBIC YPaBHEHUS IIEPBOTO
MOpsi/IKA.

Tema 5.2.

. JIuneitapie muddepeHranbHble YpaBHEHHS IEPBOTO MOPSIKA.
VYpasaenne bepuymm. AuddepeHnnanbabie ypaBHEHUS BBICIITUX
MOPSIIKOB, JIOIYCKAIOIIME TOHW)KEHUE TTOPSIIKA

Tewma 5.3. JIuneitapie ogHOpOAHBIE AU depeHITnaTbHbIC YPAaBHEHUS C
MOCTOSTHHBIMU K03(ppunmenramu. JInnelinpie HEOJHOPOAHbIE
muddepeHnranbHble ypaBHEHHUS BBICIINX TOPSIIKOB.

Tema 6.1. Hucnossie psabl. OCHOBHbIE onpenienenus. Psibl ¢
MOJIOKUTENbHBIMY WwieHamH. [IpusHaku Jlanambepa u Komn

Tema 6.2. HeoOxoaumplii ipusHak. [Ipu3Haku cpaBHeHHs. IHTETpanbHbIMA
npusHak Komu.

Tema 6.3. 3HakonepeMeHHbIC PsAbl. AOCOMIOTHAS M YCIOBHAS CXOJIUMOCTH
CoiicTBa abcomoTHO cxoaamuxcs psanaos. [Ipuznak JleiiOauma.

Tema 6.4. dynkunoHanbHble psaasl. O6macTh cxoauMocT. PaBHOMepHas
cxoauMocTh. CterneHHble psiibl. MHTEpBas cXxoauMocTu

Tema 6.5. CBolicTBa CXOAAIIUXCS CTEIIEHHBIX PSAJIOB

Tema 6.6. Psanpr Telnopa u Makiiopena

Tema 6.7. Psng @ypbe nepuoanyeckoit GyHKIUU

Tema 6.8. Pag @ypbe yeTHON U HEUETHON (QYHKIIUU

4.3. Ilpaktuyeckue (ceMUHAPCKUE) 3aHATUSL
TeMbl MpaKTHYECKUX 3aHATHIA U X TPYIAOEMKOCTh IPUBECHBI B TAOIHIIE 5.

Ta6n1/1ua 5— HpaKTI/I‘leCKI/IC 3aHATHUSA U UX TPYAOCMKOCTb

W3 aux
Ne
Tpynoem | mpaktuue
Ne Tembl mpakTHUECKUX @DopMBI TPAKTHUECKUX N paznena
o N -KOCTb, CKOM
/1 3aHATHU 3aHATHI JIUCLIUII-
(gac) MOATOTOB
JINHBI
KM, (4ac)
Cemectp 1
IIpeneinsr
paroHaIbHBIX
1 BBIPKEHUI Ha Pemenue 3amau 1 1
OECKOHEYHOCTH U B
TOUKE.
OKBUBAJICHTHLIE
2 OECKOHEUHO MAJILIE. Pemenune 3amau 1 1
Yuciio e.
IIpousBoHsIE.
3 [TpaBuna Pemenue 3amau 1 2
TuQepeHIMpPOBaHUS




[IpousBogHas CIOKHON
byHKIIMHN

Pemenne 3anau

TabmnuHoe
WHTETPUPOBAHUE
Burecenue o 3Hak
muddepenHmmana

Pentenue 3anau

3aMeHa epeMEHHOM.
Huterpuposanue no
4acTAM
Wurterpuposanue
palOHaIbHBIX

byHKIII

Pemenune 3anau

2 ceMecTp

YacTHble IPOU3BOIHBIE

Pemenue 3agau

YacTtHble IIPOU3BOJHBIC
BBICHIUX IMOPAIKOB

Pemenue 3agau

10

OkcrpeMyM QyHKIHH
HECKOJIBKHX
HepeMEHHbIX

Pemenue 3agau

11

Pewenue

QG epeHIaIbHbIX
yYpaBHEHHI IEpPBOTO
nopsiaka. Oomue u
YaCTHBIE peLICHUs.
Asronomusie 1Y, 1Y ¢
pa3JeJIEHHBIMU U C
Ppa3eNSIIOIIMMHUCS
NIEPEMEHHBIMU
Pemienne oqHOpOAHBIX
JY nepsoro nopsiaka u
Y KoTopbie MOXKHO
IIPUBECTH K
OJIHOPOJAHBIM

Pemenue 3agau

12

JInnelinble
muddepeHIanbHbIe
YPaBHEHHUS IIEPBOTO
NopsiiKa. Y paBHEHUS
bepnymm
Huddepenunanbabie
YPaBHEHHS B MOJIHBIX
nuddepenmmanax.
Huterpupyromuit
MHO>HTEIIb

Pemenue 3amau

13

Huddepennunanbuble
YpaBHEHHS BBICIITIX
HOPSI/IKOB,
JIOITYCKAFOTIINE
MOHMKEHUE TOPSIKa
JIuneitnbie
HEOJHOPOIHbIE
nuddepeHnranbHbIe
ypaBHEHHUS C

Pemenue 3amau




MOCTOSIHHBIMH
Kod(dumeHTaMu
Psane1 ¢
14 | MONOUTCIBHEIMA Pemenue 3agau 1 6
yieHamu. [Ipuznaku
Janam6epa u Komm
Pane1 ¢
MOJIOKUTEITHHBIMU
YJIeHaMU U
15 | 3HakomepeMeHHbIE Pemrenue 3anau 1 5
psael. HeoOxoaumbrit
MPHU3HAK U TPU3HAKT
CPaBHEHHS.
16 | CreneHHbIE pSABI Pemenue 3amay 1 6
Psnap1 Teitnopa u
17 | Maknopena. Pss Pemenue 3amaq 1 6
Dypse.
Bcero: 34
4.4. JlabopaTopHble 3aHATUS
Tewmbl 1aG0paTOPHBIX 3aHATUN U UX TPYIOEMKOCTh NPUBEACHBI B TabmIuIE 6.
Tabnuna 6 — JIabopaTopHbI€ 3aHATHS U UX TPYJOEMKOCTb
N3 Hux Ne
Ne HaumenoBanue nabopaTtopHbIx padboT TpynoemKocts, | MPakTHHECKOR | pasiena
/o (dac) MOJATOTOBKH, | JUCITHII
(gac) JIMHBI
Y4eOHbIM MJIaHOM HE MPEAyCMOTPEHO
|
Bcero
4.5. KypcoBoe npoeKkTupoBaHue/ BHITIOTHEHUE KYPCOBON PabOThI
VY4eOHbBIM MJIaHOM HE TPeAyCMOTPEHO
4.6. CamocrosTenpHas padoTa 00yJarOIIXCs
Bunel caMocTosiTenbHON paboThHI U €€ TPYA0EMKOCTh PUBEIEHBI B TabIuIE 7.
Tabmuna 7 — Bunbel camocTosTenbHON pabOThI M €€ TPYA0EMKOCTh
. Bcero,
Bun camocrositensHO#M paboTh yac Cewmectp 1, uac Cemectp 2, yac
1 2 3 4
W3ydeHue TeopeTHUecKOoro MmaTepuania 35 30 5
qucuuriaHbl (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Brimonnenue pedepata (P)
[TonroroBka K TeKyIieMy KOHTPOJIIO
28 23 )
ycneBaemoctu (TKY)




Jomamaee 3amganue (/13) 25 20 5

Konrtposbusie pabotsl 3a04nnkoB (KP3)

[ToaroroBka K MpOMEXKYTOUHOM

arrectanuu (I1A) 26 20 6
Beero: | 114 93 21

5. IlepeyeHnb y4eOHO-METOAMYECKOTO OOECTICUCHUS

JUISL CAMOCTOSITEIILHON PabOThI 00YUYAIOIINUXCS 110 TUCIUIUIMHE (MOIYJIIO)

Y4eOHO-MeTOINYEeCKHe MaTepHallbl JUIsl CAMOCTOSITEILHON PabOThl OOYYaIOUIMXCSl yKa3aHbl B

ma. 7-11.

6. IlepeueHb MeyaTHBIX U IJIEKTPOHHBIX YIEOHBIX U3TAaHUMN

[TepeueHb eYaTHBIX U 3JEKTPOHHBIX YUEOHBIX U3IaHUH TIpUBEIeH B Tabmuie 8.
Tabnuna 8— [lepedeHb MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3JAHHIMA

https://e.lanbook.

2. Unrerpansl. Paasl: yue6. mocobue / JI /.

Mudp/ bubnuorpaduueckas ccpiika Konngectso
URL aapec AK3EMILISIPOB B
oubnmoreke
(kpome
AIIEKTPOHHBIX
AK3EMILISIPOB)
517 [Tuckynos H. C. TuddepennmansHoe u 159
1134 UHTETpalibHOE ucuucienus: yueonuk: B2 1., T. 1./
H. C. TTuckynos. - CI16.: Mudpw, - 1996. - 416 c.
517 [TuckynoB H.C. uddepenunansHoe u 145
1134 MHTETpaJIbHOE HCcUucieHne: yuebHoe nocodue. T. 2 /
H. C. IluckyHnos. - U3x. ctep. - M.: UnaTterpan-Ilpecc,
1998. - 544 c.
517 [Tuckynos H. C. TuddepennuansHoe u 237
1134 MHTETpasibHOE ucuucienus: B 2 1.: yueGHOe mocobue
JUIsl cTyieHToB BTy30B M.: UnTerpan-Ilpecc, 2004 -
- 2004. - 415 c.
517 bepman, I'. H. COopHUK 33124 110 KypCy 165
b50 MaTeMaTHYecKoro aHanu3za: yueOHoe nocobue / I'. H.
bepman. - 22-¢ u3 ., nepepad. - CII6.: [Tpodeccus,
2005. - 432 c.
517 Bricmas maremaruka. Psagel: yue6Hoe nmocodue / 1O. 167
I" 96 A. I'ycman, C. I1. ITombiTkul, A. O. CmupHoB; C.-
[Terep6. roc. yH-T a3pOKOCM. PUOOPOCTPOCHHUS. -
CIIo. : U3g-Bo I'YAIIL 2015. - 77 c.
https://e.lanbook. | ®uxrtenronsr I'.M. OCHOBBI MATEMATHYECKOTO 9BC Jlans
com/book/65055 | ananmu3za. B 2-x T1. Tom 1-b1it - Cankr-IletepOypr:
Jlanp, 2015.- 448c.
https://e.lanbook. | ®uxrtenronbir .M. OCHOBBI MAaTEMAaTHYECKOTO ObC Jlanb
com/book/411 | ananu3a. B 2-x TT. Tom 2-ii - Cankr-IleTepOypr:
Jlann, 2008. - 464c.
https://e.lanbook. | C6opHuK 3ama4 0 MaTeMaTHYECKOMY aHanu3y. Tom 3bC Jlanb
com/book/2226 | 1. IIpenen. HenpepoieHOCTh. JuddepeniupyemMoctsb
/ L. KynpsiBues [u ap.]. - MockBa : ®u3Martiur,
2010. — 496 c.
COopHUK 33/1a4 IO MAaTEeMaTHIECKOMY aHalu3y. Tom ObC Jlanb



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

com/book/2227

Kynpssues [u np.]. - Mocksa : @uzmatiut, 2009. -
504 c.

com/book/211928

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

http://e.lanbook.c | Banauna 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.®. Kparkuii Kypc MareMaTu4eckoro OBC Jlanb
om/book/2660 | ananuza./ A.®. bepmanr, U.I". Apamanosuu. - CII06.:
Jlans, 2010. - 736 c.
http://e.lanbook.c | Becos O.B. JIekiuu Mo MaTeMaTHIECKOMY aHAIHU3Y. - OBC Jlanp
om/book/72002 | M.: ®usmaraur, 2015. - 480 c.
http://e.lanbook.c | 3no6una C.B. Maremarnueckuii aHain3 B 3aa4ax U 9BC Jlanp
om/book/2377 | ynpaxuenusx. / C.B. 3n06una, JI.H. [Tocunenbckas.
- M. : ®u3marnut, 2009. - 360 c.
https://e.lanbook. | Bypkosa E. B. MaremaTtnueckuii ananus. / E. B. OBC Jlanb
com/book/147557 | Bypkosa, O. A. lllymepuna. - Kpacuosipck: Cu6l'y
nM. akagemMuka M. @. Pemetnéna, 2018. - 128 c.
YAK 517.9 3unrep A.A., Makaposa M.B. Jluddepennmansasie 100
ypaBHeHUsL: yued. nocobue/ A.A. 3unrep, M.B.
Makaposa. —CII16.:.I'VAII, 2014.- 56c¢.
YIAK 517.9 Makaposa M.B., [lombiTkun C.I1. [Ipumenenue 50
QG epeHIaIbHBIX YPAaBHEHUN IS pEIICHUS
MPUKIAIHBIX 3a7a4: yuebd.-MeTo 1. mocobue/ M.B.
Makapoga, C.II. [Tombrtkun. —CI16.: I'VAIIL, 2021.-
45c.
https://e.lanbook. | Aradonos, C.A. TuddepeniuanbHbie ypaBHEHUS / OBC Jlanb
com/book/106546 | C.A. Aradonos, A.Jl. 'epman, T.B. Myparosa. —
MI'TY um. H.3. baymana, 2004. (Cep. MatemaTtuka
B TEXHHMUYECKOM yHUBepcurete; Boin. VII).
https://e.lanbook. | YKab6xo, A. I1. Tuddepeninansabie ypaBHEHUS U 3bC Jlanb

Ilepeuenn

TeJIeKOMMYHHKaHI/IOHHOﬁ CEeTn

7. TlepedeHb 3JEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
WH(POPMAIMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTn « HTepHeT»
UH(POPMaIMOHHO-
HEOOXOJUMBIX JIII OCBOCHHS JTUCIMILIIHHEI

AIIEKTPOHHBIX
«HTEpHETY,

00pa3oBaTeNbHBIX pecypcoB

npuBeseH B Tabmuie 9.

Tabmuma 9 —

TCHCKOMMYHHKaHHOHHOﬁ CCTHU ((I/IHTepHCT»

[lepeueHp 3NEKTPOHHBIX 00Opa30BaTENbHBIX pPECypcoB HHGOPMAIMOHHO-

URL anpec

HanmenoBanue

http://www.math-net.ru

O61epoccuiickuii MaTeMaTHYECKUNA opTal

http://mathhelpplanet.com/

Matremaruueckuit popym Math Help Planet

http://e.lanbook.com/view

9BC «JIa"b»

8. IlepeueHp HHPOPMALIMOHHBIX TEXHOJIOTUI

8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEUYCHHSI, HCIIOJIB3YeMOTO TIPH OCYIICCTBICHUN
00pa30BaTeNBLHOTO MpoIiecca MO TUCITUTUIHHE.
[TepedyeHs UCIOIB3yeMOro MPOrpaMMHOTO o0ecriedeHus peacTasieH B Tadauie 10.

Tabmuua 10— Ilepedens nporpaMMHOTo o0ecTIeYeHUS


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

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

8.2. IlepeucHb HH(OPMAIMOHHO-CIIPABOYHBIX CHCTEM,HCITOJIb3yEeMbIX pH
OCYIIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOIIecca MO AUCIUILTHHE

[lepeyeHb UCHOIB3yeMBIX HH(DOPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJICTABICH B
Tabauie 11.

Tabmuna 11— [lepeuens nHGOPMAIIMOHHO-CIIPABOUHBIX CUCTEM

Ne i/t HanmenoBanue

9BC «Jlaup»

9. MarepuanbHO-TeXHHYECKast 6a3a
CocrtaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYILECTBIICHUS
00pa30BaTeILHOTO MpoIiecca Mo TUCIUIUIHHE, IPECTaBICH B Tabmuiel 2.

Ta6mmma 12 — CoctaB MaTepualibHO-TEXHHUECKOM 0a3bl

Ne HanmeHnoBaHue cocTaBHOM YacTu Howmep aynutopun
n/n MaTepHATbHO-TEXHUYECKOH 0a3bl (1pu HEOOXOUMOCTH)

1 JlexurOHHAs Ay AUTOPHUS

AyauTopus Uil IPAaKTUYECKUX 3aHATHH

10. Onenounble cpeacTBa AJs MPOBEIEHHS TPOMEXYTOUHOM aTTecTallK
10.1. CocTaB OIICHOYHBIX CPEICTBIJISL MPOBEACHUS TPOMEXKYTOYHOH aTTeCTaIllH
o0yyaromuxcst o JUCUUIUIMHE MpuBeieH B Tabnue 13.
Tabmuma 13 — CocTaB OIEHOYHBIX CPEACTB AJIsl POBEICHHSI TPOMEKYTOUHOM aTTeCTAINH

Bug HpOMe)KYTOQHOﬁ aTTeCTallnun Hepequb OICHOYHBIX CPCACTB

OK3aMeH Crircok BOMPOCOB K 9K3aMEHY;
TecTsl.

10.2. B kayecTBe KpUTEpUEB OIEHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIMI O0OYyJaloNIMMHUCS TPUMEHSETCSl 5-0ajulbHasi MIKajla OIEeHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KoTopas mpuBejeHa B Tabuune 14. B TeueHne cemectpa MOXXET UCIOIb30BaThCs
100-6annpHast ~ mIKaja ~ MOIYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCTIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATUBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurepuu onieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIETEHITHH

Or1reHKa KOMITETEHITUHN

XapakteprucTrka chOpMHUPOBAHHBIX KOMIIETEHITHI
5-0aiubHas mKana paKTep bopmrp HIM

— oOyyaronuiicss TJIyOOKO W BCECTOPOHHE YCBOMJ TPOTPAMMHBIN

MaTepuan;
«OTJIMIHOY — YBEpPEHHO, JIOTHYHO, [TOCJIE0BATEIHHO U TPAMOTHO €T0 U3JIaraer;
«3aYTEHO» — ONMHUpasiCh Ha 3HAHHUS OCHOBHOM W JOMOJHUTEIHHOU JUTEPATypHI,

TCCHO NPUBA3ZBIBACT YCBOCHHBIC HAYYHBIC ITOJIOKCHUSA C HpaKTH‘IGCKOfI
ACATCIIbHOCTHIO HAITPABJICHUSA




Or11eHKa KOMITETEHITUHN

5-0ayuipHad IIKaIa

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— yMeJo 000CHOBBIBAET U ApTYMEHTHUPYET BBIIBUTACMBIC UM HJICH;
— JIeJIaeT BBIBOALI U 000OIICHHUS;
— cBOOOJIHO BIIaJIcET CHCTEMOM CIIeNUaTM3UPOBAHHBIX TOHITHH.

(XOPOLIO»
(Ga4uTCHO»

— o0yJaromuiics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepua, TPaMOTHO U
[0 CYIIECTBY H3JIaraeT €ro, ONUpasch Ha 3HAHUSA OCHOBHOMU
JUTEPATYPHI;

— HE JIOMYCKAeT CYIMECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIE 3HAaHUS C NPAKTHYECKON AESITEIBbHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET Hay4YHbIC TOJIOKEHUS;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— BJIQJICET CHCTEMOM CIIeNMaIN3UPOBAHHBIX TOHITHH.

«YAOBJICTBOPUTCIIBHO»
<(Ga4YTCHO»

— o0yyaronuiicss yCcBOMJI TOJIBKO OCHOBHOHM IpOrpaMMHBIM MaTepual,
II0 CYLIECTBY M3JIaracT €ro, ONMpasch HAa 3HAHUSA TOJIBKO OCHOBHOM
JUTEPATYpPhL;

— JIOIyCKAeT HeCYLIECTBEHHbIE OIUMOKU U HETOUHOCTH;

— UCHBITHIBACT 3aTPYJHEHUS B IPAKTUYECKOM IIPUMEHEHUU 3HAHWUU
HaIpPaBJICHUS;

— cJ1a00 apryMEHTHPYET HayuHbIE [1OJI0KEHMUS,;

— 3aTpyaHseTCs B (OPMYIMPOBAHUN BBIBOJOB M 000OIICHHUI;

— YaCTUYHO BJIaJIeeT CUCTEMOH CIELMAIN3UPOBAHHBIX TOHITHH.

HCYIOBJICTBOPUTCIILHO»
«HC 3a4YTCHO»

— oOyyaromuiics He YCBOMJ 3HAYUTEIBHOW YacTH MPOTrPAaMMHOTO
MaTepuaa;

— JIOMYCKaeT  CYNIECTBEHHbIE  OMMOKM W  HETOYHOCTH  TpH
paccMOTpeHHH pobsIeM B KOHKPETHOM HarpaBlIeHUH;

— MCTIBITHIBAET TPYIHOCTH B MIPAKTUYECKOM PUMEHEHNUHN 3HAHUM;

— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJIOKECHHS,

— He QOpMYJIHMPYET BHIBOJAOB U 000OLICHHIA.

10.3. TunoBbie KOHTPOJIbHBIC 33JaHUS WIIK MHBIE MaTePUAIIBI.
Bormpocs! (3agaun) nmst sKk3ameHa mpeicTaBlieHbl B Taduumie 15.

Tabnuma 15 — Borpocs! (3agaun) 115 9K3aMeHa

Ne Kog
[Tepeuens BOpocoB (3aau) AJIs dK3aMeHa
n/n MHIMKATOpa
Cemectp Ne2
1. | Ilpenen ¢pyHkuuu. Beruucnenue npeaenos. YK-1.¥.2
1. Beruucauts npezen lim %
Orser: 3
2. Borancauts npenen lim ——— —
OtBet: 8/5
3. Boruucyuts peaen lim ————
Otser: 3/2
4. Berunciuts npezaen lim :‘%

Ortser: - 5/7

x—3 Ix~—Bx—3




5. Beraucauts npenen lim —

X— 00

OTBeT: 0eCKOHEYHOCTH

a

6. Bbruucnuts npexen lim ———

w——2 7K +2x+8

Ortser: -3/6 =-1/2

7. Beraucours npegen lim -

K o

OTBeT: 0€CKOHEYHOCTH

8. Bseruucauts npegen lim %

OtsBet: 7/6

9. Bbruucnauts npegen lim —

x—oa X

OTBeT: 0€CKOHEYHOCTH

10. Berauciauts npeaen lim ———

Otser: 8/5
Kakue 13 npeacTaBieHHbIX HIKE IIPEJIETIOB MOTYT ObITh BHIYMCIICHBI VK-1.B.2
METO/IOM JIeJIeHUs Ha OOJIbIIYIO CTEIEHb NEPEMEHHbIX ?
a) lim e
x—0 X Iroxy
. 2x” —dx—6
b) lim ———
x—3 2K —/XTa
. 3x’-4x—4
lim —————
C) =0 2x“—3Ix-2
. —xTHutE
d) lim———
=3 <X —oX—a
g) lim Xzt oxt
) x—oa  3X—Tx+2
Otsert: a), C), €)
Kakas ¢yHKIMS Ha3bIBaeTCsl HEMIPEPBIBHOM B TOUKE Xo? OIIK-1.3.1
OtBer: ®ynkuus f(X) Ha3pIBaeTCsl HeMPEPHIBHON B TOUYKeE X0, €CJIH
OHA ONpe/eIeHA B HEKOTOPOH OKPECTHOCTH 3TOM TOYKH X0 U
lim f(x) = f(x,)
XA
YeMy paBHa CyMMa KOHEYHOT'O YMCIia OECKOHEYHO MaJbIX (PYHKIUI? OIIK-1.3.1
OtBer: CyMMa KOHEYHOI'0 YUCJIA 0€CKOHEYHO MAJIbIX (PyHKUMI —
3T0 PyHKIHMSA OECKOHEYHO MaJiast
Temno mBusketcs o 3akoHy S(t) = 5t% +1. Uemy paBHa ckopocTs V(t) B OIlK-1.3.1
OIIK-1.V.1

MOMeHT BpeMeHH t =17 3anumuTe HOMep BEpHOTO OTBETA.

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




OTtBer: 4)

=

1) BelunciuTe NpOM3BOAHYIO QYHKIUK V = X = + 4% YK-1.B.2
_ OIIK-1.V.1
Oreer: 2x + 4%In4
2) Bepno nu yrBepkaenue: «I[Ipon3BoHas CyMMBI IBYX
muddepeHIUpyeMbIX QYHKINUNA paBHA CyMME MPOU3BOIHBIX ATHX
bynkuity. OTBET apryMeHTUpyiiTe.
OrtBer:
IMpasuiaa nudpPepeHunpoBanust MOryT ObITH 3aNIMCAHBI:
1. (C-u(x))'=C-u'(x)
2. (UC)EVv(X))'=u"(X)xV'(X)
3. (U(x)-v(x))=u'(x)-v(x)+u(x)-v'(x)
alal, ¢ uTxedwlxd—ulx)vix
4. ('.":.1' :I = ;,2 I:.';'
®opmyJia Ne4 kak pa3 u o3HauaeT, uTo «[IpousBognasi cymmbI 1ByX
aupepeHunpyeMbix GyHKIHMIA paBHA CyMMe POM3BOAHBIX ITHX
GyHKIMI».
1) BblumCcIMTE HPOM3BOAHYIO GYHKIMH ¥ = X~ - 4° YK-1.B.2
; OIIK-1.V.1
OrBer:y = x - 4% (2 + xin4)
2) Bepno nu yrBepkacHue: «IIpon3BogHas MPpOU3BEICHUS IBYX
muddepeHrpyemMbIx QyHKIUI paBHA TPOU3BEACHUIO IPOU3BOIHBIX
TuX QyHKIUH». OTBET apryMeHTUpYHTe.
OTBeT: yTBep:KIeHHe HEBEPHO.
IIpaBuia qudgepeHnnpoBanust MOTyT ObITh 3aNIMCAHBI:
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)vilx
4. ('.":.1' :I = ;,2 I:.';'
®opmyiia Ne3 —310 popMyJia 1Jisi BLIYMCICHUS IIPOU3BOHOM
npousseaeHus AByX 1@ depeHunpyeMbIX pyHKIMIA, OHA He
COOTBETCTBYET NPHBEICHHOMY B YTBEP:KICHHH TEKCTY.
Haiigure dopmyny ¢ ommOkoi. ApryMeHTUpYHTE CBOM OTBET. OIIK-1.V.1

-

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

N

. (UC)EV(X)) =u' (X)) (X)
- (U(x)-v(x))'=u’(x)-+-V'(x)

. G =2

[ o

w

OTtBer: omuoOka B popmyJie Ne3. 1o npaBuny auddepeHunupoBanus
npou3BeeHus ABYX 1@ depeHunpyeMbIX GyHKIMNA MPOU3BOAHAA




Npou3Be/leHUs BbIYUC/sieTcs 1o opmye:
(U(x)-v(x))"=u’"(x)-v(x)+u(x)-v'(x)

[TpaBuna nuddepenmmpoBanus. [I[ponsBoaHas CI0KHON (YHKIIHH.
3ananue 1.
1) Haiinure nmpon3BoHy0 QYHKIIUH

v =5cos(7 +8x) + V7x—8

OTtBeT:
3

7 3
—40sin(7 + 8x) + I(TX_ 8) %

2) HazoBute kakoe-1u00 mu¢poBOe CPEACTBO, IPUMEHUMOE JIJIs
pereHus gaHHOM 3aaa4un. OOOCHYHTE Balll BHIOOP.

OtBer: K undpoBbiM cpeacTBaM, KOTOPbIe MOI'YT ObITH IPUMEHEHDI

JUIsl pelieHus JaHHoi 3agaum oTHocuTest Wolfram Mathematica-
nporpaMMHoe odecrieueHue, BKJI0UYawmiee 00J1b110ii Hadop
MaTeMaTH4YecKuX QYHKIHMHA B TOM YHCJIeCHCTEMY KOMIbIOTEPHOM
ajiredpbl, OpMEHTHPOBAHHYI0 HA MOATOTOBKY HHTEPAKTHBHBIX
AOKYMEHTOB € BbIYMCJIEHUSIMHU U BU3YaJbHBIM CONPOBOKIEHHEM.

3agaHue 2.

1) Haitnure npou3BoaHyt0 pyHKINN
y = 5cos(5+ 2x) #In(5x— 2)
Oteetr: —10sin(5 + 2x) * In(5x— 2) + 5cos(5 + 2x) * —

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

Oteer: K undgpoBbiM cpeacTBamM, KOTOPbIE MOT'YT ObITH IPUMEHEHBI

JUIS pelleHus JaHHoi 3aaaum oTHocuTest Wolfram Mathematica-
nporpaMMHoe odecrneyeHue, BKIKYaIiee 00/1b110ii HAO0P
MaTeMaTHYeCKUX PYHKIMHA B TOM YHCJIECHCTEMY KOMIIBIOTEPHOU
ajiredpbl, OpMEHTUPOBAHHYIO HA MOJATOTOBKY HHTEPAKTUBHBIX
AOKYMEHTOB C BbIYMCJICHUAMH U BU3YaJIbHBIM CONIPOBOXKICHHEM.

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

-24

-
cos” (T+4x

7
Tx—4

«In(7x— 4) + 6tg(7 + 4x) =

(In(7x— 4))?
2) HazoBure xakoe-1100 1uppoBoe CpeacTBO, IPUMEHUMOE /IS
pereHust gaHHOM 3aaaun. OGOCHYHTE Balll BHIOOP.

Oteer: K undpoBbiM cpeacTBaM, KOTOPbIE MOI'YT ObITH IPUMEHEHDbI

JUIS pelieHus JaHHoi 3aaaun oTHocuTess Wolfram Mathematica-
nporpaMMHoe odecrneyeHue, BKJalo4vallnee 00J1b110i HaOop
MaTeMaTH4eCKUX PYHKIMA B TOM YHCJIECHCTEMY KOMIIBIOTEPHOM
ajareOpbl, OpUEHTHPOBAHHYIO HA NMOJATO0TOBKY HHTEPAKTHUBHBIX

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
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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
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AOKYMCHTOB C BLIMMCJICHUAMUA U BU3YAJIbHBIM COIIPOBOKICHHUEM.

3amanue 4.

1) HaiimuTe nmpou3BoaHYO (PyHKIHH
v =4/2— 6sin(7 + 4x)
OrtBer:

1

2,/2 —6sin(7 + 4x)
2) HazoBute kakoe-1u00 mu¢poBOe CPEACTBO, IPUMEHUMOE JIJIs
pereHust JaHHOM 3aaa4un. OOOCHYHTE Balll BHIOOP.

¢ (—24)cos(7 + 4x)

OtBer: K undgpoBbiM cpeacTBaM, KOTOPbIe MOI'YT ObITh IPUMEHEHDbI
JJIS peleHus JaHHoi 3axauyn oTHocuTcess Wolfram Mathematica-
nporpaMMHoe odecrneuyeHnue, BKJao4valiee 00J1b10i HAOop
MaTeMaTu4ecKuX GyHKIUI B TOM YHCJIECHCTEMY KOMNbIOTEPHOM
ajnre0Opbl, OpUEHTHUPOBAHHYIO HA MOJATO0TOBKY HHTEPAKTUBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

3amanue 5.
1) Haitnure npou3BoaHyt0 pyHKINN

v = 5cos(3 +4x) + log,(3x— 4)

OTtBeT:

3

(3x— 4)In4
2) HazoBure kakoe-m1060 nuppoBoe CpeAcTBO, IPUMEHUMOE JIJIs
peuieHus qaHHou 3agaun. O60CHyHTE BaIll BHIOOP.

—20sin(3 +4x) +

OtBet: K undpoBsiM cpeacrBam, KOTOpbie MOTYT ObITh PUMEHEHbI
JUIsI pellieHus JaHHoi 3aaaun oTHocuTcst Wolfram Mathematica-
nporpamMMHoe odecrneyeHue, BKJIOYaomee 00J1b110ii Hadop
MaTeMaTu4YecKuX GyHKIUI B TOM YHC/Ie CHCTEMY KOMNbIOTEPHOI
ajare0Opbl, OpUEHTHUPOBAHHYIO HA MOATO0TOBKY HHTEPAKTUBHBIX
AOKYMEHTOB C BIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOKIEHUEM.

10.

ITpoBepbTe SIBISETCS TN BHIPAKEHHE
1 .
- ¢ (—24)cos(7 + 4x)

2,/2—6Ein(T+4

HPOU3BOIHOM QpyHKUMHU v = /2 — 6sin(7 + 4x) ? OTBET 00OCHYMHTE.
OTBer: BoIpa:keHHe SABJISIETCH MPOU3BOAHOM 1151 PYHKIMH, YTOOBI
3TO0 000CHOBATH MOKHO B3SITh IPOM3BOAHYIO OT

v =42 — 6sin(7 + 4x) WM BLIYHCIUTL HEONpeaeIeHHbII
HHTerpaji

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

OIIK-1.B.1

11.

3anumuTe ypaBHeHHE KacaTeabHOU K rpaduky HyHKIUN y=x3-2
B €r0 TOUKe ¢ adcmuccon Xo= 1
OtBet: y=3Xx-4

OIIK-1.V.1

12.

B kakoif Touke ypaBHEHHE KacaTebHOM K rpaduky GpyHKIUN y=X° -2
nMeet Bua Yy=3X-4

OIIK-1.B.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

OrtBet: Xo=1

3amaga MOKeT OBITh perieHa AByMs criocodbamu. O0ocHyiiTe 06a
croco0a perIeHus.

Orer: [lepBblii cIOCO6 0CHOBAH Ha ONpe/IeJIeHHN KAacaTeJIbHOM K
rpaguky GyHKIHU — ITO 001Iasi TOUKA rpaduka GyHKUUM U

NpPsSIMOii, ABJIAIOLIelicA KacaTeIbHOI, T.e. HY’)KHO PelIUTh CHCTEMY
L (y=x%-2
aBHEHUH |- _
P y=3x—4
IIpu BTOpOM cnioco0e pemieHysi, He00X0AMMO CPABHUTH 0011Iee

ypaBHeHHe KacaTelbHoil ¥ = v(x,) + v (x,)(x— x,) ny=3x-4

13.

ITycts B TOuke (Xo, Yo) mepecekarores ase kpusbie Y=F(X) u y=g(x). O6e
¢byukuuu Y=f(X) u y=g(X) umerot npousBogHbIe B ToUke (Xo, Yo). Uemy
paBeH yroil MEXAy KPUBBIMH?
OrtBer: Yriom ¢ mexxay kpubiMu Y=f(X) u y=0(X) B Touke (Xo, Yo)
HA3bIBAETCS YIoJI MeXKIY KacaTeJIbHBIMU K MPSIMbIM,

g lxgl—F (xp

NpoBeJIeHHBIMHU B TOYKe (X0, Yo) H tg(e) = 1+ (xg) g/ (x
Tl irg'ly

YK-1.3.2

14.

[TycTh nonoxxeHue TOUKU npu e€ IBMKEeHUM 3a1aéres pyHkuuen S=S(t),
rae t — Bpems. Uemy paBHa CKOPOCTb TOUKH? BeInuiinre HoMep BEpHOIO
YTBEPKACHHUS.

a) CKopocTh TOYKH paBHA NMPOU3BOIHOI pyHKIMN S(t)

a) CKOpOCTh TOYKH paBHa BTOPOH Mpou3BoaHOM QyHKmu S(t)

b) Ckopocts Touku paBHa auddepenmany Gyakunu S(t)

OrtBeT: a)

OIIK-1.3.1

15.

[Tycts ¢ynknus y = f(x) 3amana Ha uatepBaie (, b). Hazoure ycnoBue
yobiBanust GpyHkuuu y = f(x) Ha unrepsasie (a, b).

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

YK-1.3.2

16.

[Tycts Gpynkuus y = f(x) 3agana Ha uatepsaie (a, b). HazoBute yciosue
BBIMTYKJIOCTH BBepX (pyHKIMHU y = f(x) Ha uHTepBaie (a, b).

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

VK-1.3.2

17.

[Mycts pynkuus y = f(x) 3agana Ha uatepsaie (a, b). HazoBure yciosue
BOTHYTOCTH (BBINYKJIOCTH BHU3) QyHKIMHU Y = f(X) Ha nHTepBaie (a, b).
Oteet: Ecim BTOpasi npousBoanasi pynkmuu y = f(x)
MOJIOKUTEIBLHA JIJIsl BCEX X U3 HHTepBaJa (4, b), To pyHkuus
BOTHYTA (BBINYKJIA BHU3) HA TOM MHTepBaJie.

VK-1.3.2

18.

[Tycts nudpdepenuupyemas pynkuus y = f(x) 3agaHa Ha MHTEpBase
(a, b).

HM3BecTHO, 4TO B TOUKE Xo HA MHTepBaye (a, b) mponsBonHas pyHkuum y

VK-2.B.2




= f(x) paBHa Hym0. Kakux MTaHHBIX HE XBaTaET, YTOOBI YTBEPXKAATh, YTO
B 9TOU TOYKE (DYHKIIUS UMEET MAKCUMYM?

Otser: B Toukax 3KkcTpeMyMa Ha uHTepBaJe (a, b) mpoussognan
byuxuum y = f(x) paBHa HyJ110 (He00X0IUMOE YCJI0BHE). ITA TOUYKA
MOKeT OBbITh TOYKOIl MAKCUMYyMa, MUHUMYMA WJIM Ieperuda
rpaduka ¢pynkuuu. Jist Toro, 4To0bl B TOUKE ObLI MAKCHMYM,
npou3BoaHasi GyHKIHHU J0KHA MEHSITh 3HAK C MJII0CA HA MUHYC.

19.

Kakas npsmas auHMs Ha3bIBa€TCS aCUMITOTOM rpaduka pyHKIINH
y=f(x)?

OtBet: [IpsiMast TMHMS M HA3BIBAETCS ACUMIITOTOM rpadguka
¢pynxuuu y=f(x), ecau paccrosinue d or Touku M, nexkamieid Ha I TOM
rpadguke, 10 NIPSIMO M CTPEMUTCS K HYJIIO IPH HEOTPAHUYEHHOM
yaaJeHMH 3TOM TOUYKH N0 rpadguKy OT HAYaj1a KOOPANHAT B
0€CKOHEYHOCTb.

YK-1.3.2

20.

BepHo JIK, 9YTO BBIPAKCHUC

IJ.|III

2 2
—x"——=x"+—-x2+5
4 37 5
SBnsercs pemenneM | (5x* — 2x° + v x?)dx ? OtBer obocHyliTe.
[TpuBenute aBa criocoba penieHus.
OT1Ber: BbIpaxkeHHE
5 4 2 3,2 >
X —Ix Tt 5 siBJIsieTCS peleHueM

J (5x% —2x" + x.-"?jdx

JIJIsi 0TBETA HA ITOT BONMPOC MOKHO B3SITh HHTErpaJ
[ . = 5 2 2 5
J (5x° —2x" + ¥ )dx=—x*——x"+-x1+C
. 4 3 5
o

it -2 +5 -3T0 0nHo U3 pemennii npu C=5.

5B o4 2
T.€. —x' ——Xx
4 3

Bropoii BapuanT PeleHUst: B3STL NPOH3BOHYI0 OT
5 2
52,3
4 3

L =
dyuxkmun  5x* —2x" + /x| 3HaunT BHIpaKeHHE
5

z 2
T E.I': T 5, MPpOU3BOJHasl paBHA NNOAUHTErpaJILHON

5 . -
;x“ - Exg +Cx7+5  SBISETCS PEIIEHHEM HHTETpaa.

OIIK-1.B.1

21.

1. Borluucaute HeonpeaenEéHHbIN HHTETpa:

J (5x% —2x* + \.-"Fjdﬂ'

Ortser:

5 2 2 3
—x*—=—xX*+-x1+C
4 3 5

2. BBIUHCTUTH HEOIPEIeIEHHBIA HHTETPAIT:

g A . 3 l ;
J (Vx=+3x" =57 .—3:'“:"
VX

OTBeT:
35 3 1

VK-1.V.2
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3. BwrunciauThs HeonpeneaEHHBIN HHTETPAT:

-

J iV,

3-.:'
OTtBerT:

3 &8 617

—x3i+—x6+C

8 7

4. BpUucIuTh HEONpeaeaEHHbBIN HHTETPaT:

= )dx

P T ¥ -
X — vVx-©
J x

OTtBeT:
5

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

5. BbraucnauTs HeonpenenEHHbII UHTerpat:

-

J cos(4x — 7)dx
Ortser:

1
—sin(4x—7)+C
4

22.

MeTobl MHTETPUPOBAHUSA: METO/I BHECEHU O] 3HaK nuddepennuana

Y METOJ1 3aMEHBI IEPEMEHHON NHTEIPUPOBAHHUS.

1. BriOGepure METOJ MHTETPUPOBAHMS U BBIYUCIUTE UHTErPal.
VYkaxxute Kakoi METOJ UHTETPUPOBAHUS IPUMEHSIIN:

J“ 2xdx
Vxi+ 3
OTtBeT:
2Jx2+3+C
Mo:keT ObITH IPUMEHEH KAK MeTO/] BHECEHHS MO/l 3HAK

Au(ppepeHnnana TaK 1 MeTO 3aMeHBI IIepeMeHH O
HHTErPUPOBaHUS.

2. BrwiOepute MeTO MHTETPUPOBAHUS M BBIYUCIUTE HHTETPAI.
VYKkaxxute Kakoi METOJ HHTETPUPOBAHUS IPUMEHSIIN:
[ dxdx
J xt 41
OrBer:
Zarctg(x*)+ C
MoxxeT ObITh IPUMEHEH KaK MeTO0/l BHECEHUS IO/ 3HAK

Au(ppepeHnnana TaK U METOJ 3aMeHbI IlePpeMeHH O
HHTErpHUpoOBaHusl.

3. Bribepurte MeTo1 MHTETPUPOBAHUS U BHIUMCINTE UHTETpaJl.
VYKaxxute Kakoi METOJ HHTETPUPOBAHUSI IPUMEHSIIN :

R

J xsin(x® + 3)dx

VK-2.B.2
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OTBeT:

1 .
—;cﬂs[x“ +3)+cC

=

MoaxeT ObITH IPUMEHEH METO/I 3aMeHbI IlepeMeHH O
HHTErPUPOBAHUS.

4. BbiOepute METOA HHTETPUPOBAHUS U BHIUMCINTE UHTETpall.
VYKakuTe Kakoi METOJ UHTETPUPOBAHMS [IPUMEHSIIN:

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

5. BsiOepuTe METO MHTETPUPOBAHUS M BBIYUCINTE HHTETPAI.
VYKaxkuTe Kakoid METO/1 MHTeTPUPOBAHMSI IIPUMECHSIIN
OTBeT:

[ dx
v
—2ln|4 — x| + €

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

23.

Samanue 1.

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

J x ® cosxdx

OtBer: xsinx + cosx + C
2) HazoBute kakoe-mub0 I1U(POBOE CPEICTBO, NPUMEHUMOE st
penieHus qaHHou 3agaun. O60CHYyiiTe Balll BHIOOP.

OtBet:
K uudpoBbsiM cpeacTtBamM, KOTOpble MOTYT ObITh NPUMEHEHBI ISl
pemieHust JaaHHOl 3amayu  otHocuTca Wolfram Mathematica-
nporpaMMHoe olecrnedyeHue, BKJWYawilee O00JbIIOH Hadop
MareMaTu4ecKuX (QyHKIUIA B TOM 4MCJ/ie CHCTEMY KOMIIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYI) HA TMOArOTOBKY MHTEPAKTHBHBIX
JAOKYMEHTOB C BIYMCJIEHUAMH U BU3YAJIbHBIM CONPOBOKIEHHEM.

3aganue 2.
1) BrruucanTs, NpUMEHUB METOJT UHTETPUPOBAHHUS 110 YaCTSIM:
[(x +1)e*dx
Orser: (x +1)e* — e+ C
2) HasoBure kakoe-mM00 1H(POBOE CPEACTBO, MPUMEHUMOE IS
pereHust faHHOM 3aaaun. OOOCHYWUTE Balll BHIOOP.
OTger:
K mudpoBbIM cpeacTtBaM, KOTOpble MOI'YT ObITh NPHUMEHEHBI AJIs
pemieHnsi aaHHOW 3amaum  otHocutcss Wolfram Mathematica-

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

nporpaMMHoe o0ecnedeHMe, BKJKOYawinee O00JbmIOH HaOoOp
MaTeMaTu4ecKuX (GYHKIHUI B TOM 4YHCJIe CHCTEMY KOMIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYI0O HA TOATOTOBKY HMHTEPAKTHBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YaJIbHBIM CONIPOBOKIECHHEM.
3amanue 3.

1) BeraucauTh, MPUMEHUB METOI HHTEIPUPOBAHHUS 10 YaCTSIM:
J xlnxdx

OtBer: 0,5x (Inx—0,5) + C
2) HasoBure kakoe-1u00 1H(PPOBOE CPEACTBO, MPUMEHUMOE IS
pereHust faHHOM 3aaa4un. OOOCHYHUTE Balll BHIOOP.

OTger:
K uudpoBbiM cpeacTtBaM, KOTOpble MOTYT ObITh NMPHUMEHEHbI ISl
pelieHusi JaHHOW 3amayu  oTHocuTcsa Wolfram Mathematica-
nporpaMMHoe of0ecnmedeHHe, BKJIKOYainee 00JbmIOH Hadop
MaTteMaTu4yeckuX (GyHKUMHA B TOM YHCJIECHCTEMY KOMIbLIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYI0 HA TOATOTOBKY HMHTEPAKTHBHBIX
AOKYMEHTOB C BIYMCJIEHUAMH U BU3YAJIbHBIM CONPOBOKIECHHEM.
3ananue 4.

1) BeruncinTh, MPUMEHHUB METOJ HUHTEIPUPOBAHUSA 10 YACTSM:
_'|,': * ginrdx

OtBer:—x” cosx + 2xsinx + 2Zcosx + C
2) HasoBure Kakoe-n1100 1H(PPOBOE CPEACTBO, MPUMEHUMOE IS
penieHus qaHHou 3agaun. O60CcHYyiiTe Balll BHIOOP.

OtBet:
K uudpoBbiM cpeacrBamM, KOTOPbIe MOTYT ObITh IPUMEHEHBI 151
peulenus 1aHHoM 3aaaun otHocuTcst Wolfram Mathematica-
nporpamMMHoe odecrneyeHue, BKJIOYaomee 00J1b110il Hadop
MaTeMaTH4YecKuX QyHKUMA B TOM YHCJIe CHCTEMY KOMIbIOTEPHOI
ajredpbl, OPpMEHTUPOBAHHYI0 HA MOATOTOBKY HHTEPAKTHUBHBIX
AOKYMEHTOB C BIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOKIEHUEM.

24,

3ananue 1.

1) BbluuciIUTE ONPEICICHHBIN HHTETPAT:

-

J ax

a0

OtBer: 2
2) HazoBute kakoe-mu60 mudpoBoe CPeCTBO, MPUMEHUMOE IS
pereHust faHHoOM 3aaaun. OGOCHYWUTE Balll BHIOOP.

OTger:
K uudposbiM cpeacrBaM, KOTOpble MOIYT ObITh NPHUMEHEHBbI ISl
pelieHusi AaHHOM 3agauyd  oTHocurTca Wolfram Mathematica-
nporpaMMHoe o0ecnedeHMe, BKJKOYawinee 00JblIOH HaOop
MaTeMaTH4eCKUX (YHKIOHH B TOM YHCJE CHCTEMY KOMIbIOTEPHOIl
ajnreOpbl, OPHMEHTHPOBAHHYI0 HA MOAT0OTOBKY MHTEPAKTHBHbIX

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
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

AOKYMCHTOB C BLIMMCJICHUAMUA U BU3YAJIbHBIM COIIPOBOKICHHUEM.

3amanue 2.

1) Beruucnute onpeaeacHHbIN HHTErpa:

1

J 2dx

0

OtBet: 2
2) HazoBute kakoe-1u60 mudpoBoe CPeaCTBO, MPUMEHUMOE IS
pereHust gaHHoM 3aaaun. OOOCHYWUTE Balll BHIOOP.

OTtBer:
K mudpoBbiM cpeacTtBaM, KOTOPble MOI'YT ObITh NPHUMEHEHbI JIsl
pelieHusi JaHHOW 3amayu  oTHocuTcsa Wolfram Mathematica-
nporpaMMHoe o0ecnmedeHHe, BKJIKOYainee 00JbmIOH Hadop
MaTeMaTu4ecKuX (GYHKIHUIA B TOM 4Hcie CHCTEMY KOMIIbIOTEPHOM
ajareOpbl, OPUMEHTHPOBAHHYI0 HAa MOATOTOBKY WMHTEPAKTUBHBIX
AOKYMEHTOB C BIYMCJIEHUAMH U BU3YAJIbHBIM CONIPOBOMXKIEHHEM.

3aganue 3.

1) BbluucCINTE ONPEICICHHBIA HHTETPA:

3

J xdx

-

Oreer: 9/2-4/2=5/2
2) Ha3zoBute kakoe-11u60 nuppoBoOe CPEACTBO, MPUMEHUMOE IS
pereHust gaHHoM 3agaun. OOOCHYWUTE Balll BHIOOP.

OTtBeT:
K umudpoBbsiM cpeacrBaM, KOTOPble MOI'YT ObITh NPUMEHEHBI JJIsI
pelieHusi AaHHOM 3agayd  oTtHocuTca Wolfram Mathematica-
NnporpaMMHoe o0ecnedyeHue, BKJWYawilee O00JbIIOH HaldoOp
MaTeMaTH4YeCKUX (PYHKIOHH B TOM YHCJE CHCTEMY KOMIbIOTEPHOI
ajredpbl, OPUEHTHPOBAHHYI0 HAa MOATNOTOBKY MHTEPAKTHUBHBIX
AOKYMEHTOB C BbIYMCJICHUAMH U BU3YAJIbHBIM CONIPOBOK/ICHHEM.

3aganue 4.

1) BeruuciuTe onpeaeacHHbIN HHTETPa:

0

J x 3 ﬂ.l.-'l.'

-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: 0-1/4=-1/4
2) HazoBute kakoe-n00 nuppoBoOe CPEACTBO, MPUMEHUMOE IS
peuieHus qaHHou 3anadn. OO0CHYITE Balll BHIOOP.

OTtBer:
K mudpoBbiM cpeacTtBaM, KOTOPble MOI'YT ObITh NMPUMEHEHbI JIsl
pelleHusi daHHOW 3agaun  oTHocuTca Wolfram Mathematica-
nporpaMMHoe of0ecnedeHue, BKJIKOYaKinee 00JbmIOH Hadop
MaTeMaTu4ecKuX (GYHKIHUI B TOM 4YHCJIe CHCTEMY KOMIbIOTEPHOM
ajredpbl, OPUHEHTHPOBAHHYI0 Ha NOArOTOBKY MHTEPAKTUBHBIX
AOKYMEHTOB C BHIYMCJICHUSIMH U BU3YaJIbHBIM CONPOBOXKICHUEM.

3aganue 5.

1) BbluuciIuTE ONPEICICHHBIA HHTETPA:

1

[[eax

-1

Oteer: e-e'
2) HazoBute kakoe-11u00 nuppoBoe CPeACTBO, MPUMEHUMOE IS
pereHust JaHHou 3aaaun. OOOCHYWUTE Balll BHIOOP.

OTtBeT:
K uudpoBbsiM cpeacrBaM, KOTOpble MOI'YT ObITh NMPHUMEHEHBI JJIsI
pelieHusi AaHHOM 3agauyd  oTHocuTcsa Wolfram Mathematica-
nporpaMMHoe oOecrnedyeHHe, BKJOYaIilee O00JbIIOH Hadop
MaTeMaTHYeCKUX (PYHKIOMH B TOM YHCJE CHCTEMY KOMIbIOTEPHOI
ajaredOpbl, OPUMEHTHPOBAHHYI0 HAa MOATOTOBKY MHTEPAKTHUBHBIX
AOKYMEHTOB C BIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKICHUEM.

25.

1. IlpounTerpupyiite TpPUroHOMETPUUECKYIO () YHKIUIO

( cosx dx

OtBer: 0,5

2. TlpouHTerpupyiTe TPUrOHOMETPHUUECKYIO (DYHKITUIO

( COSY dx

Otser: 0O
3. TIpouHTErpupyiTe TPUTOHOMETPHUUCCKYIO (DYHKITUIO

|r cos 2x dx

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

OtBer:0,25
4. TIpowHTErpupyiTe TPUTOHOMETPUIECKYIO (PYHKIINIO

|r siny dx

OtBer: 2

5. TlpouHTerpupyiTe TPUrOHOMETPHUUECKYIO (DYHKITUIO

( sinx dx

OTtBer: 1

Cemectp 2
26. | Kakas ynkuus z = f(x; V) Ha3bIBAETCSA HENPEPHIBHOM B TOUKE VK-1.3.2
My (%9; ¥p)?
OtBer: @yukuusa = = f(x; V) Ha3pIBaeTCs HEMPEPHIBHOM B TOUKe
M (45 Vg ), €M OHA ONpe/esieHa B 3TOM TOYKEe H HEKOTOPOii ee
OKPEeCTHOCTH, MeeT npenes [im f(M) W ITOT mpeaes paBeH
M—M,
3HA4YeHUI0 (PYHKIUM Z B TOUKe M
27. | Kakas u3 gopMyn cootBercTByeT auddepenmany GyHKmun y=<? YK-2.3.1
a) dy=2e?*dx
b) dy=e*dx
c) dy=2e*dx
OrtBeT: a)
28. | YacTHbIe IPOU3BOIHBIC YK-1.¥.2
= OIIK-1.V.1

o o=
1. HaiiuTe yacTHBIE IPOU3BOHBIE e GyHKIHH

sin(3+8x —7y)
- 2 — x 34,7
cos(3+8x—Ty) -BI'Z—.er.". ]—sz’niE—Bx—?}'13.1"'_1."'

(2—x3y7)"

=

OTtBer:

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

22y
. 8z B=
2. Haiinute 9acTHBIE TPOU3BOIHEIC e e GbyHKIIN
sin(3 + 2x — 5y)
= j K-
2 — -x-T-I.-||
cos(3+2x—5¥) -2|.2—J.'4_1". ]—s'z'nl:3—2x—5_1.'141"1_1."'
Ortser: FREIY:

[2—x"y")

—cos(3+2x—5y) *5(2— x*y") + sin(3+ 2x— 5y)7x*y*

(2 —x*y")?




o =z  g=
3. Haiingure yacTHBIE IPOU3BOAHBIE b byHKIUH

sin(1l+4x — 3y)

z= —
3+ xey’
cos(i+4x—3y) 54|'3—x‘:}". ]‘5‘!‘?!':’.1.—41‘—3}':le}';
OTtBerT: P
[3+x"y" )
—cos(1+4x—3y)*3(3+x"y") —sin(1+ 4x— 3y)7x"»"
(3 + )’

o dz A=
4. Haiigure 9acTHBIE IPOU3BOIHEIE b GyHKIUHA

_ sin(7 +4x —7y)

= 3,6
3 —xy
cos(7T+4x—Ty)+4(3—x" 9% )+ sin(7T+4x-7y)1325 5"
Orser: 3 612
|3 —x ¥ 1
—cos(7T+4x—7y) *7(3— X*y®) + sin(7 + 4x— 7Ty)6x’y°
(3 —x*y®)?

o =z =
5. Haiinure yacTHBIC MPOU3BOIHBIC .4 = byHKIIUN

sin(5 + 8x — 5y)
z= -

3 —x*y
cos(B+8x—5v)+8( S—x'}}'b |+ zin(5+8x—5y 14.1"1}'5

i3 _1_-1--1.5 :I¢

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

OTtBeT:

(3 — x*y®)?

29.

Brinucarts ycnoBue pu KOTOPOM BbIpayKEHUE
P(x,y,2)dx + Q(x,y,z)dy+R(x,y,z)dz
npejcTaBisieT coboi quddepeHnuan HeKoTopoit GyHKIMHU U(X,Y,Z).
Ortser: [laHHoe BbIpakeHue MpeacTaBisieT co00ii nupdepenunan pyHkuun
u(x,y,z), ecau: P(x,y,z) — 310 yacTHasi npou3BoaHasi pyHKIMHU U(X,Y,Z) o
X;
Q(X,y,z) - 370 yacTHasi npou3BoaHasA GyHKIUH U(X,Y,Z) MO Y:
R(X,y,z) 3T0 wacTHast npou3BoaHasi pyHKIMHU U(X,Y,Z) 1o Z.

VYK-1.B.2

30.

Kakast Touka Ha3bpIBAETCS TOUKON MakcuMyMa QyHKIuu = = f(x; V]9

OtBer: Touka (X;;V,) HA3LIBAETCS TOYKON MaAKCHMyMa (pyHKIIHH
z= f(x;¥) , ecim cymecTByeT Takasi J - OKPECTHOCTh TOYKH
(x4: vy ) ¥ JJIs BeeX TOYeK (x; V), OTJIMYHBIX OT (X 3; Vy ), M3 O-
OKPECTHOCTH TOYKH (X y; Vy ) BHINOJHSIETCH HEPABEHCTBO:

flxy) < f(x0i %)

OIIK-1.3.1

31.

1. Haiitu npou3BoHyI0 GyHKIIUHA

flx,v) = (8+5x* +2y* — 7x*v*)* B rouxe K(1,1) mo

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




HaIpaBJIeHHIO K Touke M (2,6)
-2256

OTBeT: —
V26

(5]

2. Haiitu npou3BOAHYIO QYHKIUU

fle,v) = (7—x%+2y77 — x7*v%)7 B rouke K(1,1) mo
HanpasJeHuio K Touke M (4,3)

-280
OtBeT: —

V13

3. Haiitu npou3BoaHyIO QYHKIUU

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

272

OrBer: —
V17

4. Haiitu pon3BOAHYIO QYHKITHUIO

T |

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

OTtBeT: ey

B Touke K(1,1) mo

)

5. Haiitu npousBoanyto GyHKIIUU

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

HampaBJeHHio K Touke M (2,3)

-380
OT1BeT: —
V5

32.

CdhopmynupyiiTe HEOOX0IUMOE YCIOBUE SIKCTPEMyMa
nudpepeHnupyeMoil pyHKIUM ABYX mepeMeHHbIX Z = f(x;v).
Otser: Eciin B Touke N(xy;V,) nuddepenuupyemas GpyHKuus

z = f(x; V) HMeeT 3KCTPEMYM, TO €€ YACTHbIE MPOU3BOAHBIE B ITOM
Touke paBHbl Hyito [, (xp;vy) = 0, f' (x;v,) = 0. 10 ycaoBue

Ha3bIBACTCHA H606XOJII/[MI)IM YCI0BHMEM IKCTPEMYyMaA.

VYK-1.3.2

33.

Kakoe ypaBHeHue HazbiBaeTcs AuddepeHnanbHbIM ypaBHEHUEM
MepBOro nopsiaka?
OtBer: /luddepeHnnanbHbIM  ypaBHEHHEM IEPBOro IMOPSAKA
Ha3bIBaeTCs ypaBHEHHUe, cBs3bIBaomiee X, Y U Y'. OHO MoxkeT ObITh
3aJ1aHO B OJAHOM U3 (popMm:
F(x,y,y') =0,

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

OIIK-1.3.1

34.

B kakom ciyuae dpyukiust y=¢(x,C) (umu ®(x, y, C) = 0), sBisercs
o01muM perienueM audepeHIaIbHOro YpaBHEHUS IepBoro nopsiaka?
OtBer: O0mMM penieHueM (00IIUM HHTETPAJIOM)
auddepeHINATBHOIO ypaBHEHHUs NIEPBOI0 MOPAAKA HA3BIBACTCS
¢yukuus y=¢(X,C) (wmm ®(x, y, C) = 0), koTopas

a) ABJISIETCS pelllecHueM YPaBHEHHUs NpH j00oM gonyctumom C;

0) Ji1000e pemieHrne MOKeT ObITH MOJYYEHO U3 Heé NMPU HEKOTOPOM

3Ha4YeHUH NOCTOsTHHOM C.

OIIK-1.3.1




35.

SABnsiercst U GyHKIHS 2+ v —2x=C o6mum perieHuemM
nudpepeHnanbHOro ypapHeHus X+yy' = 1?

OrtBer: [IndpepeHupys yKasaHHYIO HesIBHO 3a1aHHYI0 (PYHKIMIO
P+ yvi-—2x= C, mojryuaeM paBeHCTBO:2x + 2yvyv' — 2 =0, 710 ecTh
x+yy' =1

Na, pynkuus x* + y* — 2x = C ABJIAETCS OOIIMM pPelleHHeM
auddepeHnAIBLHOTO YPABHEHUS .

YK-2.V.1

36.

Haiinure obmue pemenus nuddepeHuaibHbIX YpaBHEHUH,
NpeACTaBICHHBIX HUKe. HazoBuTe kakoe-1mbo 1udpoBoe CpeacTBo,

KOTOPOEC MOXET OBITh MMPUMCHCHO JIA pCIICHUA HaHHOﬁ 3aJa4u.
1

OtBer: y =In|x| + C

OnHum u3 nndpoBbIX CpeacTB, KOTOPbIe MOIYT ObITH IPUMEHEHBbI
AJI pelICcHUuA JIaHHOﬁ 3agavdu, OTHOCHUTCH
Wolfram Mathematica

2. y' =2
- x
OrBer: ¥y =5In|x| + €
OanuM u3 HMPPOBBIX CPEACTB, KOTOPbIE MOT'YT OBITH MPUMEHEHBI
JUISI pellleHUs] TAaHHOM 32124, OTHOCHTCS
Wolfram I\/I?thematica
¢

3. y =—

3x

OtBeT: y = % In|lx| +C

Oanum u3 III/I(])])OBBIX CpeacrTs, KOTOpPbIE MOT'YT ObITh NMPHUMCEHECHBI
AJIA pelIcHus JTaHHOM 3aJa4YH, OTHOCHUTCH

Wolfram Mathematica
7

4 'L:r" = _
C) .
OrBer: y =7 In|x| + €
Onauum 13 uHQPOBHIX CPEIACTB, KOTOPbIE MOTYT OBITH MPHUMEHEHbI
JJISE peleHust TaHHOM 321249, OTHOCHTCS

Wolfram Mathematica
3

5. v ==
- Es
OrBer: Yy =3 In|x| + C
OnHum u3 undpoBbIX CPeaCcTB, KOTOPbIe MOI'YT ObITH IPUMEHEHBI
JUIsI pelieHusl JaHHOM 3a1a4M, OTHOCUTCSI
Wolfram Mathematica

OrBer: Yy =9In|x| + €

OnHum u3 undpoBbIX CPeCTB, KOTOPbIe MOI'YT ObITH IPHMMEHEHbI
JJIA pelIeHus nannoi«i 3adavuv, OTHOCHUTCH

Wolfram Mathematica

1. y' =2
y'==

OrBer: Yy =12In|x| + C

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




OnHuMm U3 Hu@poBbHIX CPEACTB, KOTOPbIe MOT'YT ObITH IPUMEHEHbI
JUJISI pellleHUs1 TaHHOM 32124, OTHOCUTCS
Wolfram Mathematica
2. y' =2
C ) .
OtBer: ¥ = 31In|x| + C
OnHuMm U3 Hu@poBbHIX CPEACTB, KOTOPbIe MOT'YT ObITH IPUMEHEHbI
JUJISI pellleHUs1 TaHHOM 3a1a4M, OTHOCUTCS
Wolfram Mathematica
3 '|.‘:|'|I = E
2 ) -
OtBer: ¥ = 17In|x| + C
OnnuMm U3 Hu@poBbHIX CPEACTB, KOTOPbIe MOT'YT ObITH IPUMEHEHbI
JUUISI pellleHUs TaHHOM 32124, OTHOCUTCS
Wolfram Mathematica
—

4, yv' =

X

OrBer: y =27In|x| + C

O}IHI/IM nu3 III/I(])])OBBIX CpeacTB, KOTOPbIC MOFyT ﬁbITb l'lpI/lMeHEHI)I
JUISl pelieHusl JAHHOM 3a1a4M, OTHOCHTCS
Wolfram Mathematica.

37.

Pemnre 3amauy Komu npu HaganbHbix yenoBusx: Y(1)=2 , T.e. HaliguTe
YyacTHbIE perieHus quddepeHIranbHbIX ypaBHEHUH, IPEACTaBICHHBIX
HUXKE

3x

OtBer: y = 1 In|x| +2

Bl e

OrBer: ¥y =7 In|x| + 2

OtBer: ¥y =9 In|x| + 2
. 12
7. y = ?
OrBer: ¥y =121In|x| + 2

8. y' =2
b -

OtBer: ¥y =31In|x| + 2

YK-2.3.1
YK-2.V.1
YK-2.¥.3




9. y' =2
y' ==

OrBer: ¥y =17In|x| + 2
10.y' =X

X

OtBer: ¥y =27 In|x| + 2

38.

BhInMIIKMTe HOMEDP MO/ KOTOPHIM PACIIONOKEH P, JUISl KOTOPOTO HE
BBITIOJIHACTCA HCO6XO,Z[I/IMI>II71 IMPpHU3HAK CXOHHMOCTI/I?

N A
1) Din=1

n®+7
-

2) Ln=1gs

n® +4

3) E:m 5n”

":13n2—2

e RE43
4) Yt

n¥+1

OtBet: 3)

VK-1.3.1

39.

Kaxue nmpu3HaKu UCCIIEI0BaHMs HA CXOAUMOCTD TIPUMEHSIOT IS
YHCJIOBBIX PAAOB C IMOJIOKUTCIIBHBIMU yjieHaMu’?
a) mpusHak /lanambepa

b) mpasumo Jlonurans
c) merox Kpamepa
d) nmpusnak Komm.

Ortser: a), d)

YK-2.3.1

40.

Ecnu psia cxoauTcesi, TO 4TO MOXKHO CKa3aTh 00 00IIEM UJIeHE 3TOro
psana?

Otser: Ecam psig cxogurcs, TO ero 001uMii YieH 1, CTPEeMHUTCH K
HYJI0, T.e. [im 1, = 0. 3T0 yTBep:KAeHHe HA3bIBACTCH

1 —+0a
HE00XO0IUMBIM NPHU3HAKOM CXOAMMOCTH psga. B yacTtHocTH, ecin
001IMil YJIeH 1, He CTPEMHTCS K HYJII0, TO Psii PACXOAUTCH.

VK-2.3.1

41.

Ecnu oOuuii usneH psaa i, He CTPEMUTCS K HYIIO, YTO MOXKHO
YTBEPKJIaTh O CXOAUMOCTH psia?

OtBet: Eciin psax cXoauTcsi, TO €ro 001uii YieH i, CTPeMHUTCH K
HYJI0, T.e. [im 1 = 0. 3T0 yTBep:KAeHNe Ha3bIBAeTCH

n—*oo
HEeO00XO0AMMbIM NMPU3HAKOM CXOAMMOCTH psifa. B yacTHocTH, eciin
001U YJIeH 1, He CTPEMHUTCH K HYJII0, TO PsiJi PACXOAUTCS.

YK-2.V.1

42.

OOmwit uneH psiga 1, CTPEMHTCS K HYIO. J[ocTaToOuHO JI1 3TOTO AJIs
TOTO, YTOOBI YTBEPKAAaTh, UTO TAHHBIN P CXOAUTCS?

Otger: Ecau psin cxoaurcsi, TO ero o01IMii YjieH i, CTPEMUTCH K
HYJI0, T.e. [im 1, = 0. 9T0 yTrBep:KAeHHe HA3bIBAeTCH

f1—+00
HEeO0X0AUMBbIM MPU3HAKOM CXOIMMOCTH Psi/ia, HO OHO He ABJISIETCS
AOCTATOYHBIM JJIf1 TOT0, YTOOBI YTBEPKIAaTh, 4TO psiA cxoaurcs. T.e.
PSiI MOKET OBITh KaK CXOIAIIMMCS, TAK U PACXOASIIIIUMCS.

VK-1.B.2

43.

52
ca 5n

n=13,2_»

VK-1.B.2




HccnenoBaTh TaHHBIN s HA CXOAUMOCTh. BriOepuTe MeTo
HCCIIEOBAHUS U3 CIIUCKA:
a) HHTerpaibHbIi MIPU3HAK CXOAMMOCTH

b) HeoOxoaumpblii MPU3HAK CXOAHUMOCTH
c) Ilpusnak Komun
d) Tlpusnak Jlamambepa

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

- [1nr-5)2 -
44. 1. WccnenoBarh CXOAMMOCTD pAla 2o ) ———— YK-1.Y.2
ton¥2)3 YK-2.V.1
OTBeT: cX0auTCA
2. HccnenoBaTb CXOMMMOCTB psijia 2o %
lofl—a ;
OTBeT: cXoauTCH
wm (1n—3)2"
3. HUccnenoBath CXOAUMOCTD psijia 2o, _—"'t,
oft =& ;
OTBeT: cX0auTCA
4. VccnenoBarh CXOMMOCTb PAia 3 ———
n=1" 1on
OTtBeTt: pacxoaurcs
- (1n+334"
5. McenenoBarh CXOMMOCTD Psia 2o .1—;-“
(Im+4)5"
OTtBeTt: cxoaurcs
- (1n—5)32" -
45. 1) UccnenoBarb cXOaUMOCTb psia Yo, ——— YK-2.B.2
Lam®ail OIIK-1.B.1
OTBer: cxoaurcs
2) Kakoii npusHak Bel ucnons3oBanu. O00CHYHTE CBOM BBHIOOD.
. ] Z
OtBer: npuMennM npusnak danaméepa. [ = lim =L = S Tk
ji—oo O
2\3<1, To psia cxoaurcs. [IpuzHak cpaBHenust u npusHak Kommu He
NMO3BOJISIT OTBETUTH HA BOMPOC 3aJaHU.
- (4n—5)" -
46. 1) HccnenoBarb CXOIUMOCTb PSia 2oy ——— OIIK-1.B.1
i [(m+2)"
OTtBeT: pacxoaurcs
2) Kakoii npusnak Bel ucnonb3oBainu. O00CHY#TE CBOI BBIOOD.
Otser: npumennm npusnak Koum. [ = 7/a, =4 , 1.K.4>1, T0 psix
cxoautces. Heo0xonumplii NPU3HAK, NPU3HAKHM CPABHEHUS H
Jamambepa He M0O3BOJISIIOT OTBETUTH HA BONPOC 3a1aHUS.
- (1n+3)34" -
47. 1) HccnenoBath CXOAMMOCTD PAfA 2. - - — YK-2.Y.3
(1n+4)5 VK-1.¥.2

YK-2.V.1




OTBeT: cxoauTco
2) HazoBute kakoe-n00 nuppoBoOe CPEACTBO, MPUMEHUMOE IS
peuieHus qaHHou 3anadn. OO0CHYITE Balll BHIOOP.

OTtBer:
K mudpoBbiM cpeacTtBaM, KOTOpble MOI'YT ObITh NPHUMEHEHbI JIsl
pelleHusi daHHOM 3agaud  oTHocuTca Wolfram Mathematica-
nporpaMMHoe of0ecnedeHue, BKJIKOYaKinee 00JbmIOH Hadop
MaTeMaTu4ecKuX (GYHKIHUI B TOM 4YHCJIe CHCTEMY KOMIbIOTEPHOM
ajredpbl, OPUHEHTHPOBAHHYI0 Ha NOArOTOBKY MHTEPAKTUBHBIX
AOKYMEHTOB € BbIYMCJICHUSIMH U BU3YAJIbHBIM CONMPOBOKICHUEM.

48. | ITycTh JaH 3HAKOYEPELYIOIMIACS Pl 2in=y it,,. Bcau psan, OIIK-1.3.1
COCTaBJICHHBIN U3 a0COIMIOTHBIX BEJIMYHH |Un|, CXOAUTCS, TO YTO MOKHO
CKazaTh 0 3HaKouepenyromemcs psaae? Beioeprure BepHBIi OTBET.
a) Psagcxomurcs
b) Psix pacxoautcs
C) Psn cxoautcst aOCOTIOTHO
OTtBeT: C)
49. | Ecnu aOCOMIOTHBIC BETMYMHBI WICHOB 3HAKOYEPEAYIOIIEroCs psiaa OIIK-1.3.1
2-, U, YOBIBAIOT U OOIIMI YIeH psAa CTPEMUTCS K HYJIIO, TO UTO
MO>KHO CKa3aTh O CXOJIUMOCTH psiia? Bbeibepute BEpHBI OTBET.
a) Psa cxomures
b) Psn pacxoxutcs
C) Psa cxoaurcst abOCOTIOTHO
OtBeT: a)
50. | Crenennbie psapl. UHTEpBAT U painyc CXOIUMOCTH. VK-1.¥.2
YK-2.3.1

1. Haiitu 065acTh CXOAUMOCTH psiia

oa

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

Oreer: (—1;1)

2. Haiiti paamyc CXOAMMOCTH psijia

oa

Z(h:’” =1+42x +4x*+ -+ 2"x" + -

OrBer: R=0,5

3. Haiiti paanyc cXOQuMOCTH psizia
Z(Sf‘l')” =1+4+5x+25x7 + -+ 57" 4 -
n=0

OtBer: R=0,2

4. Haiitn paguyc CXOIUMOCTH psiia



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)”(3x;|“_1 3x (3% | (-3

n+1 _?_ 3 T n+1 T
n=0

1
OTBeT: R = 3

5. O61acThIO CXOJAMMOCTH Psia

oa

Z Clx—a)"=C+C(x—a)+Clx—a)* ++C (x—a) ..
n=0
SAsnsercs uarepsan (2; 4). Halimure ero paanyc cXoauMOCTH.
OTtBet: R=1
51. | CreneHHOM psfl =g &, % "CXOAUTCA B TOUKE Xo.YTO MOXKHO VK-1.3.2
yTBEPKAaTh 00 aOCOTIOTHOM CXOUMOCTH ATOTO Psijia B KaXKAOW U3 OIIK-1.3.1
TOYeK X, TAKHUX, uTo|x| < |x,|?
Ortser: Ecan crenennoii pag 2. -, a,x " cXoquTcs B TOUKe X0, TO, OH
a6COTIOTHO CXOIUTCH B KAXKIO0H TOUKe X, ISl KOTopoii |x| < [x,].
JTO yTBepsK/JAeHHe Ha3bIBaeTCsl TeopeMoil AdeJs.
52. VK-1.¥.2

1. Pasnoxuts MHorownen f(x) = —x* —10x° —30x —31 Bpax
Teinopa B OKpECTHOCTH TOYKH ¥ = —2
Otser:

flx)=—-3—-2(x+2)—4(x+2)*— (x+2)°

2. Paznoxuts MHOTOWIEH f(*) = —x* —2x% + 5x — 1 B pan

Teiliopa B OKpECTHOCTH TOUKH * = 1

OTBeT:
flx)=1-2(x—1)—5(x—1)*— (x—1)?

3. Pasnoxuth MEHOrOwIeH flx) = —2x*+ 14x* —25x +12 3
psn Teiinopa B OKpECTHOCTH TOUKH X = 2
OTtBer:
flx)=24+7(x—2)+2(x—2)*—2(x—2)3

4. Paznoxuts MHorowteH f(x) = —2x*—2x*+7x +13 Bpan
Teiinopa B OKpeCTHOCTH TOUKH ¥ = —1
OTtBerT:
flx)=6+5(x+1)+4(x+1)*—2(x+1)3

5. Pazmoxuts MHOTOWIeH f(x) = —2x° —7x° —x +9 Bpsxn

Telinopa B OKpECTHOCTH TOYKH ¥ = —2

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




Bompocsr (3agaun) ans 3aueta / mud . 3auera npeacraBieHsl B Tabmauie 16.

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

Ne i/

[lepeuens BompocoB (3agau) it 3auera / nud . 3auera

Kon
WHJUKAaTOpa

Y4eOHbIM MJIaHOM HE IPEyCMOTPEHO

Mpe/ICTaBIeHbI B Tabuie 17.

[lepeuenr TeM nns KypCOBOTO IPOEKTHUPOBAHUS/BBHIOIHEHUS KypCOBOW pabOThI

Tabmuna 17 — Ilepeyenn TeM Juist KypcOBOrO NPOEKTUPOBAHMUS/BBIIIOJIHEHUSI KYPCOBOM pabOThI

Ne i/t

KypCcOBOi1 paboThI

[TpumepHbIi TepeyeHb TeM Ui KypCOBOTO POSKTUPOBAHUS/BITIOIHEHHS

Y4eOHBIM IIIAHOM HE MPEAYCMOTPEHO

MpeACcTaBICHBI B TaOnwuie 18.

BOHpOCBI AJid IMPOBCACHHUA HpOMG)KyTO‘IHOfI arrectaliuiu B BHUHAC TCCTUPOBAHHA

Tabnuna 18 — [IpumepHbIil nepeyeHb BOPOCOB AJIsl TECTOB

No

Konx
o/ [TpumepHBIii TepeueHb BOMPOCOB ISl TECTOB UHUKATOP
I a
TunoBo# BapuaHT TECTOB
1 cemectp
1. | Boruucnure 1) 1 YK-1.3.2
npezaen 2) 3 YK-2.V.1
 3x7+2x—7 3) 15
ey N D
OTtBet: 3)
(nacTpykuus: [IpounTtaiiTe TEKCT, BEIOEpUTE
MIPABUJIHHBIN OTBET W 3AIMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIHE BHIOOP OTBETA)
2. | Toukoii pa3psiBa 1) 6 YK-1.V.2
byHKIMH 2) 2
v x—3 3 1
T (x4 3)Inx 4) 4
SIBJISIETCS TOUKA OTtBet: 3)
(maCTpyKIHs: [IpounTaiiTe TEKCT, BEIOSPUTE
TIPABUJIHHBIN OTBET W 3AIMIIUTE apTyMEHTEI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
3. | IlpousBognas pynkun | 1) 2x - 4% In4 YK-2.V.1
y=x%-4% 2) 2x- 4x—1
paBHa 3) x-4%(2+ x)
4) x-4%(2 + xln4)
OtBert: 4)
(uactpykuus: [IpounTaiite TEKCT, BEIOEPUTE
MIPaBWJIbHBIN OTBET U 3aHIIUTE apTyMEHTHI,
000CHOBBIBAIONIE BHIOOP OTBETA)
4. | Abcuucca skctpemyma | 1) 8 YK-1.¥.2
byHKIIHH 2) 05
y=8-—x"+x 3) 1
paBHa 4) -05




OTtBer: 2)

(maCTpYyKIWHS: [IpounTaiiTe TEKCT, BEIOSPUTE
MIPaBUJIbHBIN OTBET U 3alIUIINTE APIYMEHTHI,
000CHOBBIBAIONINE BEIOOP OTBETA)

[Tpu xakux 3HaueHusx | 1) 8 YK-1.¥.2
aprymeHTa (yHKIHS 2) 0,5
uMeeT 3) 1
IKCTPEMYM 4) -05
y=2x3—-1,5x+5 | OrBer: 2)4)
(ITpounTaiiTe TEKCT, BEHIOEPUTE MPABUIHHBIC
BapUaHTHI OTBETA U 3aIUIIUTE apTyMEHTHI,
000CHOBBIBAIOIINE BEIOOP OTBETOB)
Bbruncaure unterpan | 1) — ——— + VK-1.¥.2
" dx arctgx
J (1+x*)arctg®x 2) ]11|m'ftgx| Tc
arctg ™ x
1
4) arctgx N
OtBeT: 1)
(unacTpykIws: [IpounTtaiiTe TeKCT, BRIOEpHUTE
MTPABWJIBHBIN OTBET U 3aIMIINATE apPTyMEHTBI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
Boruncnure 1) 0,5 (3-8x)05(-8) VK-2.V.1
MIPOU3BOJHYIO 2) 0,5 (3-8x)°5 (8) VK-1.¥.2
byHKIUM
y=(3-8x)°° 3) 0,8 (3-8x)%°(-8)
4) -4 (3-8x)0°
Ortget: 1) 4)
[Ipouuraiite TeKCT, BRIOEPUTE MPABUIbHBIC
BapUAHTHI OTBETA U 3AIUIIATE APTyMEHTHI,
00OCHOBBIBAIOIINE BBIOOP OTBETOB
Borunciure 1) y =251 VK-2.V.1
IPOU3BOJIHYIO BTOPOTO | 2) v = g%
nopsiaka QyHKIIUU 3) v=5e"1
y=e>! 4) 25
OrtBer: 3)
(maCcTpykums: [IpounTtaiiTe TEKCT, BEIOSPUTE
MIPABWIBHBIN OTBET W 3aIHIINATE apTyMEHTHI,
000CHOBBIBAIOIINE BEIOOP OTBETA)
OOpatHoi pyHKIIHEH 1) v=x* OIIK-1.V.1
I10 OTHOLICHHIO K 2) v=—
(byIiKm:m 3) ¥= In x
V =€ sABJIICTCA s
byHKIIUS 4 v=e
OTtBer: 3)

(maCTpyKIWMS: [TpounTaiiTe TEKCT, BHIOEPHUTE




MIPaBWJIbHBIN OTBET U 3aIMILNUTE apTyMEHTHI,
000CHOBBIBAIOIINE BBHIOOP OTBETA)

10.| ITepBast mpousBoaHas 1) ckopocTh M3MeHeHHs] (PYHKIHH OIIK-1.3.1
(YHKIMM TIOKa3bIBacT: | 2) HampaBiieHHE PYHKIHH OIIK-1.V.1
3) mnpupaineHue GyHKIIHH
4) MpHUpalieHre apryMmenTa QyHKiuuu
OtBeT: 1)
(uncTpykuus: [Ipounraiite TekcT, BeIOEpUTE
MIPABUJIBHBIN OTBET U 3aIHUIIUTE aPTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
11.| duddepennman 1) OTHOILIEHMIO PUPAILCHUS PYHKIIHU K OIIK-1.3.1
(byHKLNU paBeH IPUPALLECHHUIO apTyMEHTa
2) TPOM3BEICHUIO MPHUPAIICHUS PYHKIIMU HA
IpUpalieHle apryMeHTa
3) npousBeIeHUIO MPOU3BOAHOI Ha
NpHupalieHue apryMeHTa
4) mnpupaIIeHUIO apryMEHTa
OtBert: 3)
(maCTpyKIMS: [IpounTaiite TeKCT, BHIOEPUTE
NPaBUIbHBIM OTBET U 3alULINTE apIyMEHTHI,
000CHOBBIBAIOINE BHIOOP OTBETA)
12.| Beruucnure uncio 1) 1 VK-1.¥.2
TOYEK pa3pbiBa 2) 2 YK-2.V.1
byHKIMH 3) 3
. x+ 2 4) 0
T {x+3)%(x*—4)7 | OTBer: 3)
(uacTpykuus: [IpounTaiite TEKCT, BEIOEPUTE
NPaBUIbHBIM OTBET U 3alUIINTE apIyMEHTHI,
000CHOBBIBAIONINE BHIOOP OTBETA)
13.| Beruncnure 1) 0 YK-1.3.1
npeen 2) 9 OIIK-1.V.1
 sin®3x 3) 3
lim — 4 1
OTser: 2)
14.| VpaBHenue 1) y=2x++4 OIIK-1.¥.1
KacaTeJIbHOM K 2) v=4x+3
rpaduxy GyHKINN 3) y=2x—5
y=x3-2 4) y=3x—4
B €0 TOYKE C Or1Ber: 4)
abcumccon (uactpykuus: [IpounTaiite TEKCT, BEIOEPUTE
Xo= 1 umeer BU MPaBUJIBHBIN OTBET U 3aIIMILIUTE APTYMEHTHI,
000CHOBBIBAIOIIHE BHIOOP OTBETA)
15.| Beruucnure 3HaUCHUE 1) 0 VK-1.¥.2
NpPOM3BOHOM BTOpOoro | 2) -1
nopsiika QyHKIUU 3) 3
¥ = sin2x + 4x 4) -4
B TOUKE x¥ = — Ortger: 4)

(uactpykuus: [IpounTaiite TEKCT, BEIOEPUTE
IIPaBWJIbHBIN OTBET U 3alMILNTE apIyMEHTHI,
000CHOBBIBAIONIHE BHIOOP OTBETA)




16.| MuoxecTBO 1) —Zxsin3x —>cos3x+C OIIK-1.V.1
epBOOOPA3HBIX :
bynKIHH 2) 3xsin3x + S co s3x +C
f(x) = —xcos(3x) 3) 3;{5:’113;{—;0053:{ L1c
MMCCT BHAL 4) 3xsin3x + 9cos3x + C
Otger: 1) -
(uaCTpYyKIWMs: [IpounTaiiTe TEKCT, BRIOGpHUTE
MIPABWJIBHBIN OTBET M 3aIMIIUTE apTyMEHTBI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
17.| Ecnu K onpeaeeHHoMy 1) v|“f*- . VK-2.V.1
WHTETpany T
B4 ; 64 tdt
J % 26l
1 VX TNX ar
IPUMEHUTD 3 I ==
HOI{CT;clHOBKy 2 e5de
x = t%, T0 OH mpUMET 4) 6] a-z¢
BUJI
OtBert: 4)
(uncTpykIws: [IpounTtaiiTe TeKCT, BRIOGpHUTE
IPaBUIBHBIA OTBET M 3alUIINTE ApTYMEHTHI,
00OCHOBBIBAIOLINE BHIOOP OTBETA)
18.| Teno nBuxercs 1o 1) 6 OIIK-1.3.1
3aKOHY 2) 4 OIIK-1.Y.1
S(t)=5t3+1, Torna 3) 10
CKOPOCTH B MOMEHT 4) 15
Bpemenu t=1 paBHa Otgert: 4)
(uaCTpyKIWMs: [IpounTaiiTe TEKCT, BRHIOCPHUTE
MIPABUJIHHBIN OTBET W 3AIMIIUTE apTyMEHTHI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
19.| 3anummre OIIK-1.3.1
MOCJIEN0BATEIBHOCTD OIIK-1.V.1
JIEHCTBUN IpU A) nmoacTaBuTh 3HaUe€HUE BpeMeHu t=5uac B
pELICHUN 3aJauu: ypaBHEHHE NIepeMELCHHS
B) BeIpa3uTh Bpems B CEKyHIax
Teno aBMXETCS MO B) paznenuTh nepemenienne Ha Bpems
3aKOHY ') B34TH IPOU3BOIHYIO OT TIEPEMEIICHHS
S(t)=5t*+1(m/c), uTo6sl | JI) MOACTABHTH B ypaBHEHHE MPOU3BOTHON
BBIYUCITUTH CKOPOCTh B | 3HAUCHHE BPEMEHHU
MOMEHT BpEMEHHU
t=5 uac HyxHO OtBer:
BB/ vnu I'B/]
(uacTpykuus: IIpounTtaiiTe TEKCT U YCTaHOBUTE
MOCTIe/I0BATEIbHOCTb. 3aMUIINTE
COOTBETCTBYIOIIYIO MOCIIEIOBATEIHLHOCTh OYKB
CJIeBa HAIPaBo)
20.| Ykaxute QyHKIHH, 1) Xu sinx YK-2.3.1
KOTOPBIC SIBIISTIOTCS 2) X utg2x
OKBUBAJICHTHBIMH NIpU | 3) X U COS2X

x—=0

4) Xwusin2x




OtBer: 1)

(maCTpYyKIWHS: [IpounTaiiTe TEKCT, BEIOSPUTE
MIPaBUJIbHBIN OTBET U 3alIUIINTE APIYMEHTHI,
000CHOBBIBAIONINE BEIOOP OTBETA)

21.| Kakoe u3 HiKe 1) oTHOIICHHE NTpUpalIeHHUS QYHKIIUHA K YK-2.3.1
MIEPEYNCIICHHBIX MPUPAIICHUIO apTyMEHTa
peIoKEHU N 2) oTHOUIEHUS PYHKIMU K IPUPALICHUIO
orpenenser apryMeHTa
MIPOU3BOTHYIO 3) oTHoOWIeHKE TIpeena GYHKIUU K apryMEHTy
dbyHKIMH (KOor1a 4) npeaes1 OTHOLIEHUS PUPaMIeHUsT GyHKIMT
npupanieHue K NPHPAIIEHHIO APTYMEHTA
aprymeHTa crpemutcs K | OTBer: 4)
HYIII0)? (maCTpyKIWMS: [IpounTaiiTe TEKCT, BHIOEPHUTE
MIPABWIBHBIN OTBET U 3aIMIINTE apTyMEHTBI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
2 cemecTp
1. | ITomHbIi 1) 2x%ydx + 3x°y3dy VK-1.V.2
nauddepeHyan 2) 3x*y?dx+ 2x*ydy
GyHKITUN 3) 3x ydx + 2x%ydy
z = x3y? 4) 2x*yidx + 3x*ydy
paBCcH OTtBer: 2)
(maCTpyKIWMS: [IpounTaiite TeKCT, BHIOEPUTE
MIPaBWJIbHBIN OTBET M 3alUIINUTE apTyMEHTHI,
000CHOBBIBAIOLINE BHIOOP OTBETA)
2. | YKkaxure CXOIsIuics 1) Xr, L_ VK-2.V.1
YUCIIOBOU Psif i
P 2) T
3) I, —
=
4) Y,
ne
OTger: 2)
(urctpykuws: [IpounTaiite TeKcT, BEIOEpHUTE
MIPABWIBHBIN OTBET M 3aIMIINTE apTyMEHTBI,
000CHOBBIBAIOIIHNE BHIOOP OTBETA)
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CucreMa OIleHUBAaHUS TECTOBLIX 3aaHUI:




1 Tum) 3amaHue KOMOMHUPOBAHHOTO THUIA C BBIOOPOM OJHOTO BEPHOTO OTBETA M3 YETHIPEX
MPEJIOKEHHBIX U 000CHOBAHHWEM BbIOOpA CUUTAETCS BEPHBIM, €CJIM MPaBUIILHO yKa3zaHa Hudpa
U TIpUBEIEHBbl KOHKPETHBIE apryMEHTHI, HCHOJb3yeMble TpU BbIOOpe oTBeTa. lloiHoe
COBIAaJIEHUE C BEPHBIM OTBETOM OlLlIeHHBaeTcsl 1 6ayjioM, HEBEpHBIA OTBET WIJIM €T0 OTCYTCTBUE —
0 6amnos.

2 tun) 3agaHue KOMOMHMPOBAHHOTO THMA C BHIOOPOM HECKOJbKHUX BapHUaHTOB OTBETa U3
NPEUIOKEHHBIX U Pa3BEPHYTHIM OOOCHOBAaHHMEM BBIOOpA CUMUTAETCS BEPHBIM, €CIHM MPABUIBHO
yKa3zaHbl UGPHl U MPUBEACHBI KOHKPETHBIE apTyMEHThI, HCIIOJIb3yeMbIe IPU BHIOOPE OTBETOB.
[TonHOE coBMageHNE C BEPHBIM OTBETOM OIIEHHMBAeTCs | OaiioM, eciau JONMYIICHbI OIIMOKH W
OTBeT OTCYTCTBYeT — () 6asioB.

3 tumn) 3amaHue 3aKpPHITOTO THUIA HA YCTAHOBJIEHHWE COOTBETCTBUS CUMTAETCS BEPHBIM, €CIU
YCTaHOBJIEHbl BCE COOTBETCTBUS (MO3ULMU W3 OJHOTO CTOJONA BEPHO COMOCTaBIEHBI C
HO3ULUSAMH ApYyroro ctojbua). [lomHoe coBmaaeHne ¢ BEpHbIM OTBETOM OlieHUBaeTcs 1 6amiom,
HEBEPHBIN OTBET WM ero oTcyTcTBHe — () 6ayioB

4 tun) 3amaHue 3aKPBITOTO THIA HA YCTAHOBIIEHHE ITOCIIEIOBATEIHLHOCTH CUYUTACTCS BEPHBIM,
€CJIM TPaBUIBHO yKa3aHa Bcd TocienoBaTenbHOCTh Ludp. IlonHoe coBmameHue ¢ BEpHBIM
OTBETOM OlieHHBaeTcs | GaioM, eciiy JOIMyIIeHbl OUIMOKHU UM OTBET OTCYTCTBYET — 0 Oasios.

5 Tun) 3amaHue OTKPBITOTO THUIA C PA3BEPHYTHIM OTBETOM CUMTAETCS BEPHBIM, €CIH OTBET
COBMAJaeT C HSTAJOHHBIM IO COAEPKAHMIO M MojHOTe. IIpaBUibHBIM OTBET 3a 3alaHue
olleHUBaeTcs B 3 OaJiia, €Cliv JIONYIICHA OJHa OIKUOKa \ HETOUHOCTH \ OTBET MPaBUIILHBIN, HO HE
HOJHBIN - 1 6ast, ecnu gomyineHo Oosiee 1 ommoOKK \ OTBET HENPAaBUIIbHBIN \ OTBET OTCYTCTBYET
— 0 6aoB.

[lepeyeHb TeM KOHTPOJIBHBIX PabOT MO JAMCHHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
00ydeHus1, IpeICTaBICHbI B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboT

No /it [TepeyeHb KOHTPOJIBHBIX PaObOT
1 HuddepennnpoBanye 1 UHTETPUPOBaAHUE (PYHKIIUN
2 JY. psaabl

10.4. Meroguueckue  Marepuanbl,  ONPEACISAIONIME  TPOIEIyphl  OLICHUBAHHS
UH/MKATOPOB, XapaKTEpU3YIOIIUX d3Tambl (HOpPMUPOBAHHMS KOMIIETEHLUH, COAepKarcs B
JOKAJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernameHTUpyOIUX TOPSAOK M MPOLEAYpPY
IPOBE/IEHUS TEKYILEro KOHTPOJIS YCIEBAEMOCTH U MPOMEXYTOYHOM aTTeCTalluu 00ydaroLIuXcs
I'VAIL

11. Meroauueckue yKazaHus JUIsl 00yYarOIMXCsl 10 OCBOCHUIO AUCIUTIIUHBI

11.1. Meroauyeckue yKazaHus s OOYYAOIIMXCS 10 OCBOCHHIO JIEKITMOHHOTO
MaTepuaia.

OcCHOBHOE Ha3HayeHUWE JIEKIMOHHOIO Marepuajga — JOTHYECKH CTPOWHOE, CHCTEMHOE,
riyOOKoe W SICHOE W3JIOKEeHHe yueOHoro marepuana. HasHadeHune COBpEMEHHOM JeKIMU B
paMKax IUCUUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(GOPMAIUIO MO TEME, a B OCBOECHUU
byHaaMEeHTaNbHBIX MpoOJeM JUCHUIUIMHBL, METOJOB HAy4YHOrO TMO3HAHMS, HOBEHIIHNX
JOCTHKEHUI HayyHOUW MbIcau. B yueOHOM mporiecce JIEKIHs BBIIOIHSAET METO/I0JIOIHMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMH. JIEKIMs pacKkpbIBaeT MOHATUHHBIN anmapar
KOHKpETHOM oO0jacTu 3HaHUs, €€ MpoOJeMbl, JAaeT LEeNbHOE NPECTaBICHUE O TUCIUILINHE,
MIOKAa3bIBACT B3aUMOCBS3b C APYTMMU AUCLUIUIMHAMM.

[InanupyemMble pe3yabTaThl IPU OCBOSHUH 00yYarOIUMUCS JEKIIMOHHOIO MaTepyania;

— IIOJIy4YCHHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUW, YPOBEHb
KOTOPBIX OIPEIEIISIETCS LEIIEBOM YCTAHOBKOM K KaXK10M KOHKPETHOU TEME;




— TIONy4YeHHE OMBITa TBOPUYECKOUN pabOTHI COBMECTHO C MPEIOIaBaTEIICM;

— pasBuTHE NPO(ECCHOHATBHO-ICIOBBIX  KadecTB, JIIOOBM K  TpeAMETy U
CaMOCTOATEJIbHOTO TBOPYECKOTO MBIIICHHUSI.

— TIOSIBJICHHE HEOOXOAMMOr0 HHTEpeca, HEOOXOAMMOTO /ISl CAMOCTOSITEIILHON pabOTHI;

— TIOJy4eHHE 3HAHUW O COBPEMEHHOM YPOBHE pPa3BUTHSI HAYKHM M TEXHUKH U O
MIPOTHO3€E UX PA3BUTHS HA OJIMKANIINE TOBL;

— Hay4HMThCS METOJMYECKH 0OpabaThiBaTh MaTepuan (BBIACIATH TJIABHBIE MBICTU W
MOJIOKEHUSA, TPUXOJUTh K KOHKPETHBIM  BBIBOJIaM, IIOBTOPSATh HMX B  Pa3JIMYHbBIX
bopmynHupoBKax);

—  TIOJY4YEHHE TOYHOTO MOHUMAHUS BCEX HEOOXOAMMBIX TEPMHUHOB M TIOHSTHA.

JIeKUMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCSA JEMOHCTpalUMel CclaiioB U
UCIIOJIb30BAaHUEM pa3aTOYHOTO0 MaTepuajga IMpH MPOBEICHUU KOPOTKHX JHUCKYCCUH 00
OCOOEHHOCTSIX MPUMEHEHHS OTJICTBHBIX TEMATHK 110 JUCITUTLIIMHE.

CTpyKTypa Opea0oCTaBICHHS JSKIIMOHHOTO MaTepHaa:

— OmnpenaeneHus MaTeMaTUYECKUX TEPMUHOB.
—  @opMyIMpPOBKA TEOPEMBI.

— JloKa3arenbCTBO TEOPEMBI.

— HMnmoctpupyromuye npumepsl.

11.2. Metoauueckue ykazaHUs [Uisi OOydYalOIIMXCS MO MPOXOXKIACHHUIO MPAKTHUYECKUX
3aHATUN

[IpakTueckoe 3aHATHE SBISETCS OAHONW M3 OCHOBHBIX (DOpPM OpraHu3alMuHu y4eOHOTO
Ipolecca, 3aKJI0Yaroasicsl B BHIIOJHEHUN 00yUYaroLMMUCS 10JI pyKOBOJCTBOM MPEIO1aBaTENs
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEJIbI0 YCBOEHUS HAYYHO-TEOPETUUYECKHMX OCHOB YyueOHOMU
JTUCHHUTITMHBI, TPUOOPETEHUsS] YMEHUN U HaBBIKOB, ONIBITA TBOPUYECKOM JACSITEIHHOCTHU.

[enbro MPaKTUYECKOTO 3aHITUS Ui O0YUaIOIIErocs sIBIsIeTCS MPUBUTHE 00yYatoIIuMCs
YMEHHI U HaBBIKOB MPAKTUYECKOW JIEITEIBHOCTH MO U3YyYa€MOW TUCIUIIIIMHE.

[Tnanupyemblie pe3yabTaThl MPU OCBOCHUU O0YUYAIOIIUMCS MPAKTUUECKUX 3aHSATHI:

— 3aKperuvieHue, yriayOleHue, pacllupeHHe M JAeTajlu3alus 3HAHUW TNpU peleHUuU
KOHKPETHBIX 3a]1a4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITENILHOCTH  MBIIUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBJAQJICHHWE HOBBIMH METOJaMH W METOAMKAMH HW3YYCHHUS KOHKPETHOM Yy4eOHOM
JUCHUTITAHBI;

— BBIPpAOOTKAa CMOCOOHOCTH JIOTMYECKOTO OCMBICICHHSI TONYyYEHHBIX 3HAHUU IS
BBITIOJTHCHMS 3aTaHHI;

— CBSI3aHHBIE C MOJIyY€HHEM HOBOW MH(POPMAIUH IMyTEM CaMOCTOSATEIHHO BHIOPAaHHBIX
obecrnevyeHrne palMoHAIBHOTO COUETaHMsI KOJUIEKTUBHOW U MHANBUAYAILHON popM 00yUueHUsI.

@YHKINN MPAKTUYECKUX 3aHATUN:

— T[IO3HaBaTeNbHas;

— pa3BHBaoILasd;

— BOCIUTATENbHAA.

[To xapakTepy BBIMONHAEMBIX OOyUYAIOIUMCS 3aJaHUil MO0 MPAKTUYECKUM 3aHATHUSIM
MOAPA3AEIIAOTCS Ha!

— O3HAKOMUTENbHBIC, TPOBOAMMBIE C LEIbI0 3aKPEIUICHUS U KOHKPETH3aIuu
M3YyYEHHOT'0 TEOPETUYECKOTO MaTepHaIa;

— aHaAJUTUYECKHE, CTaBSIINE CBOEH IIeNIbI0 MOJyYeHHuEe HOBOM MH(GOpMaIuu Ha OCHOBE
(dbopManr30BaHHBIX METO/IOB;

— TBOpPYECKHE, MOJIXO/I0B K PEUICHUIO 3a1a4.

®opMBbl OpraHu3aliy MPAKTUYECKUX 3aHATUI:



- B UHTEpakTUBHOW (Qopme (pelieHHe CUTYalMOHHBIX 3aJad, 3aHATUS 10
MOJICJIUPOBAHHIO PEATIbHBIX YCIOBUM, TPYIIIOBBIE JUCKYCCHH);

- B HE MHTEPAKTUBHOH (opMe (BBIMOJHEHHE YIPAXKHEHUH, PELICHWE THUIOBBIX 3ajad,
pelleHre CUTYallMOHHbIX 33aJau U IPYroe).

TpebGoBanwust kK MPOBEACHUIO TPAKTUYCCKUX 3AHITUN

[IpakTuyeckne 3aHATHA HAYMHAIOTCS C 3alUCH B OKypHall — IperojaBaTess
NPUCYTCTBYIOIINX CTYACHTOB. 3aTe€M OOBSBISIETCS TEMA MPAKTUYCCKUX 3aHATHIA.

[IperoaBaTens YUTAeT YCIOBUE 3alaud M TpeiaraeT CTYACHTAM CaMOCTOSTEIbHO
pelIUTh 3a/1avy, UCIOJb3ys 3HAHWs, MOIYYECHHBIC CTYACHTOM Ha JieKuuu. CTyIeHT, KOTOPBIH
NEpBbIM PEIIWI 3aJady, BBI3BIBACTCS K JOCKE. B ciydyae ecnu CTYIEHT MpPaBUIBHO PEIIMI
3ajauy, OH mojy4aer 5 6amioB. Eciu cTymeHT pemiaeT 3aiaqy ¢ MOMOIIBIO MPEMOIaBaTells, TO
nony4yaer 4 Oamia. 3ateM, B KOHLE CEMECTpPa, OIECHKH CTYICHTOB (BKJIIOYas OILCHKY
MOCEIIAeMOCTH) TMepeBoJsATCS B OOHychl (kauectBO) or O mo 5 OammoB. OTu OOHYCHI
N00aBIISIOTCS K 00IIEel cymMMe 0ajuIoB B paMKaX MOJTYJIbHO-PEUTHHTOBON CHCTEMBI.

CryneHTaM BbIIaeTCS JOMAIlIHEE 3aJaHHe B BHJIC 3aJad, KOTOPbIE OHH CHAIOT B
YCTaHOBJICHHBIE CPOKH.

11.3. Meroauueckue ykazaHusi sl 0OyJaOMIMXCs M0 MPOXO0XKICHUIO CAMOCTOSITEIHLHOM
paboThI

B Xoje BBIIOTHEHUS CaMOCTOSATEIBHONW pa0OThI, O0YUAIONIHIICS BBIIOTHSIET PaboTy IO
3aJJaHUI0 U TIPU METOJAMYECKOM PYKOBOJACTBE IpErojaaBaressi, HO 0e3 ero HemocpeICTBEHHOTO
y4acTusl.

s oOywarommxcs 1Mo 3a04Hoi (opme 0o0ydeHHs, caMOCTOoATeIbHas padoTa MOXKeET
BKJIFOYATh B CEOsI KOHTPOJIBHYIO padoTYy.

B mnpouecce BBIMOJHEHHUsSI CaMOCTOSITENbHONW paboThl, y oOydaromierocss (popMHpyeTcs
1enecoo0pa3sHoe IIAHUPOBaHUE PaboUero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBaTh YMEHMS
U HaBBIKM B YCBOGHHMH M CHUCTEMAaTH3alMM MPUOOpeTaeMbIX 3HAHUHM, oOecredrBaeT BBICOKUMN
YPOBEHb YCIEBAEMOCTH B TMEpPHOJ OOY4YEeHMs, NOMOIaeT TMOJYyYUTh HABBIKM IOBBIIIECHUS
npo¢eCcCHOHATBHOTO YPOBHS.

MetoauyeckumMi ~ MaTepuaiaMM,  HalpaB/SIIOIIMMHM  CAMOCTOSATEIBHYIO  paloTy
00yYaromuxcs BISIOTCS:

—  y4eOHO-METOAMYECKUI MaTepual Mo AUCHUILIMHE;

11.4. Metoauueckre yKazaHusl [UIsl OOYYarOIIMXCS TIO MPOXOXKICHHUIO TEKYIIEro
KOHTPOJISI YCTIEBAaeMOCTH.

Texymuit KOHTPONb YCIEBAaEMOCTH MpeAycMaTpUBAaeT KOHTPOIb KadyecTBa 3HAHUI
00yJarOIIUXCsl, OCYIIECTBIIEMOTO B TEYCHHE CEMECTpa C IIEIbI0 OICHUBAHHUS XO0Ja OCBOCHUS
JTUACIIUILINHEL.

B Tteuenue cemectpa B cucTeMe aucTaHIMOHHOro ooOydenus I'YAII B dopme
TECTUPOBAHUSI TPOBOJATCS JBE TMPOBEPOYHbIE pPAOOTHI MO PEMICHUIO 3a7a4y M OJUH
TEOPETUYECKHI ompoc (TepedeHb BOMPOCOB JUIsI TECTOB pa3MelleH B «baHke BOMpPOCOB» B
cuctemMe AucTaHOUOHHOTO oO0yueHuss [YAII), Ha npakTHUECKUX 3aHITHIX MPOBOJSATCS
MPOBEpPOYHBIC PAOOTHI IO pa3jeiiaM Kypca B MMUCBMEHHON (opMe, pacCuMTaHHBIC KaK Ha IIeJI0e
3aHATHE, TaK U HAa €T0 YaCTh.

Pe3ynbTarhl TeKymiero KOHTPOJIS YCIIEBAGMOCTH OYAYT YYUTBIBATHCS MPH IPOBEICHUH
MIPOMEKYTOUHOM arTecTanuu (Tpy UCIOIB30BAHUU OAIbHO-PEUTHHTOBOM CHCTEMBI OLICHUBAHUS,
KOKIABIA BHJ KOHTPOJIS OIICHWBAaeTCs B OaiaX, W3 KOTOPBIX (OPMHUPYETCS HTOTOBBIN
pe3ysbTar).

11.5. Metoauieckue yKazaHUs I OOy4YaIOUIUXCS MO MPOXOKIACHHUIO MPOMEKYTOUHOM
aTTeCTallUU.



[Ipomexxyrounass  arrectanusi  oOyyaromIMXCs ~ NpeAycMaTpHBaeT  OICHMBAHUE
MIPOMEKYTOUHBIX U OKOHYATENbHBIX PE3yJIbTaTOB 00Y4YEeHHUS MO AUCHUIUIMHE. DK3aMeH — (opma
OLIGHKM 3HAHHH, MOJYYSHHBIX 00YYarOIMMCS B MPOLIECCE M3YYEHUS BCEH MUCLHUIUIMHBI WIH €
4acTH, HAaBBIKOB CaMOCTOSITENIbHOM pabOThl, CIIOCOOHOCTH MPUMEHATh WX JUIsl pelIeHUus
IPAKTUYECKUX 3a/a4. DK3aMEH, KaK IPaBUJIO, IIPOBOJUTCS B IEPUO]] K3aMEHALIMOHHOM CECCUU
Y 3aBEpILIAETCS aTTECTAMOHHOM OLEHKOW «OTIMYHO», «XOPOLIO», «YIOBIETBOPUTEIBHOY,
«HEYAOBJIETBOPUTEIBHOY.



Jluct BHECEHUSI U3MEHEHUH B pabovyro MporpaMmy AUCHUTUIUHBL

Jlara BHECEeHHS
H3MEHEHUI U
JIOTIOJTHCHUH.

TToamuce
BHECIIIETO
H3MEHECHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

Hata u Ne

MPOTOKOIA
3acemaHus
Kadeapbl

Ionnuce
3aB.

kadenpoi




