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AHHOTaUs

HNucrunmaa «MartemaTtrka. MaTeMaTHYecKHi aHajau3» BXOJIUT B 00pa3oBaTEIbHYIO
pPOrpaMMy BBICIIETO 00pa30oBaHUs — MPOTPaMMy CIICIHAIUTETA MO0 HAMPABICHUIO TOITOTOBKU/
crienpanbHOCTH 25.05.03 «TexHuyeckas 3KCIUTyaTalus TPaHCIIOPTHOTO Pagno000pyI0BaAHUS
HanpaBlieHHOCTH «TexXHUYecKas IKCIUTyaTaIis PaIuodJIeKTPOHHOTO 000PYyI0BAaHUS a3POIIOPTOB
Y BO3IIYIIHBIX Tpaccy. Jucuumimna peanusyercs kadeapoit «Nely.

JlucuurinHa HalleJeHa Ha ()OPMHUPOBAHKE Y BBITYCKHUKA CIIETYIOIINX KOMITETSHIUH:

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

Conepkanve  AUCHUIUIMHBI ~ OXBaThbIBa€T  KPYr  BONPOCOB,  CBSI3aHHBIX  C
muddepeHIMaTbHBIM 1 UHTETPAIbHBIM UCYHCIICHUEM, TEOPHEW MPEACIIOB U PSIJAOB H HX
MIPUMEHEHUEM.

[IpenogaBanue AUCHUILIMHBI MPEAYCMATPUBACT CICAYIOMIHE (QOPMBI OpraHU3aAlNUU
yueOHOro  mpolecca: JeKyuu, Npakmudeckue 3aHAmMuUs, CaMoCmosmenbHas paboma
obyuarowe2ocs.

[IporpaMMo#i NHUCHUTUIMHBI TPEIYyCMOTPEHBI CIEAYIOLIUE BHUABI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOIHAS aTTeCTAIUs B (hOpMe IK3aMEHA.

OO0miass TpyAOEMKOCTh OCBOEHUS AMCLUUILUIMHBI COCTaBIseT 9 3aueTHBIX enuHull, 324
YacoB.

SI3bIK 00yUYeHUs IO JUCIHUILTUHE KPYCCKUI»



1.

[TepedeHp IAHUPYEMBIX PE3YJIbTATOB O0YUYCHHS MO JUCIUTUINHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

— (dopMHpOBaHKE Y CTYACHTOB MIOHUMAHUS POJIM MaTeMAaTUKU B COBPEMEHHOM
MHpE, HAyKe U MPAKTHYECKOH JeITeIIbHOCTH B M30paHHOM CIICIMAIbHOCTH;

— (dopMHpOBaHKE Y CTYACHTOB CIIOCOOHOCTH M HaBBIKOB ()OPMYJIMPOBATH U pPEIIATh
npodeccuoHaNbHBIE 3314l C HCIOJB30BAHUEM arllaparta MaTeMaTHYeCKOTro
aHaIN3a.

1.2. JlucumninHa BXOIUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTeIbHON MPOTrpaMMBI

BhIcIIeTo oOpasoBanus (naiee — OIT BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJIBTATOB OOYUCHHUS 110 AUCIHUILTUHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrare M3ydyeHus NUCHUILIMHBI OOYYaOUIMIiCS AODKEH 00JanaTh CleTyIOIUMHU
KOMIETCHIMSIMHU WM UX YacTAMU. KOMIEeTeHIInU 1 UHIUKATOPHI UX JOCTUKEHHS IPUBEICHBI B

tabnure 1.

Ta6muma 1 — [TepeyeHs KOMITETEHIIMA U HUHIUKATOPOB MX JTOCTHKCHUS

Kareropus Kox u
Kon n nanmMeHoBaHue UHIUKATOPA JOCTHXKEHUS
(rpymnma) HaVMEHOBAHHE
KOMIIETEHIIUN
KOMIIETEHI[HA KOMIIETEHIUHA
VK-1.3.1 3HaTb METOIBI KPUTUUECKOT'O aHAIN3a U
VK-1 Criocoben P
CHUCTEMHOTO IOJAX0/1a
OCYIIECTBIISITh
. VYK-1.3.2 3HaTh METOAUKH Pa3pabOTKH CTPATErHu
KPUTHYECKHUH aHAIIN3 N .
JIEACTBHM JIJIS1 BBISBJICHUS U PEIICHUSI IIPOOJIEMHBIX
POOJIEMHBIX o
YHuBepcaibHbIe N cuTyaruin
CUTyaluii Ha OCHOBE . .
KOMIIETEHIIUH CHOTEMHOLO YK-1.Y.3 ymetb BeipabaThIBaTh CTpATETHIO JEHCTBUI
JUTSL pellieHus MPOOJIEMHON CUTYyaIIHU
oaxo/a,
VK-1.B.1 Bi1ageTs HaBBIKAMH CUCTEMHOI'O U
BbIpabaThIBaTh
. . | KpUTHYECKOTO MBIILICHUS; METOJUKAMH MTOCTAHOBKHU
CTPATETHI0 TeUCTBUI
11EJTH, OTIPECIICHHS CTIOCOOOB €€ JIOCTHKCHUS

2. Mecro nucturuiiHbEL B cTpykType OI1
JucnunnuHa He Oa3upyeTcss Ha 3HAHUSAX, paHee MPUOOPETEHHBIX CTYIACHTaMH MpHU
W3YYEHUH B BBICIICH MIKOJIE KAKUX -TN0O0 TUCIIUTLIINH.
3HaHUs, TOJYYECHHbIE NPH HM3YyYEHWHM Marepuana JaHHOM JAMCLHMIUIMHBIL, MUMEIT Kak
CaMOCTOATENIbHOE 3HAYCHUE, TAK M UCIIOJIB3YIOTCS ITPU U3YYECHUH APYTUX JUCUUTLIAH:
Marematuka. Teopust BEpOATHOCTEN U MaTEMATUYECKAs] CTATUCTUKA

3. O0beM U TPYA0EeMKOCTb AUCHUIUINHBI
Jlanable 00 o0meM oO0beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENBHBIX BHUJIOB yueOHOMU
paboThI 1O TUCHUITIIMHE (M paclpeielleHue 3TOH TPYA0EeMKOCTH 110 CEMECTpaM) MpeICTaBIeHbI B
Tabuie 2.

Tabmuua 2 — O6beM U TPYL0EMKOCTh IUCIUIITUHBI

B yueGHoi paboTs! Beero TpynoemMKoCTs 0 ceMecTpaM
Nel Ne2
1 2 3 4

Oowan mpyooemKocma oucyununbl, 9/ 324 5/ 180 4/ 144

3E/ (uac)

U3 nux uacoe npakmuueckoi no02omoeKu

AyoumopHnule 3anamus, BCEro vac. 32 16 16

B TOM YHCIIE:




nexrun (JI), (gac) 16 8 8
npakTuyeckue/cemunapckue 3anarus (I13), 16 8 8
(gac)

naboparopusie padbots (JIP), (dac)

KypcoBoii poekT (padota) (KII, KP), (uac)

9K3aMeH, (Jac) 18 9 9
CamocmosamenvHas paboma, Bcero (dac) 274 155 119
Buo npomesicymounoin ammecmayuu. 3a4er, OK3.

OK3.,
mudd. 3ager, sk3amen (3auer, dudd. 3aug, OK3.
K3 F*) OK3.

*x .
HpI/IMeanI/Ie . KaHJIUJAaTCKUHU 3K3aMCH

4. CopepxaHue JUCIUTUTUHBI
4.1. PacnpeneneHue TPyJIOEMKOCTH JUCIMILIAHBI IO pa3/ieiiaM U BUIAM 3aHITHIA.
Paznensl, TeMBl JUCHUTIIMHBI U KX TPYAOEMKOCTh IPUBEICHBI B TAOIUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Pasznenpl, TeMbl JUCIIATNIIINHEI Texamu | 113 (C3) AP KII CPC
’ (dac) (dac) (qac) (gac) | (gac)
Cewmectp 1
Paznen 1. Teopus npenenosn 2 2 50
Pasnen 2. luddepeninaibHOe HCYUCICHUES 3 2 50
Pazgen 3. MHTerpanbHOEe UCUUCTICHUE 3 4 55
Hroro B cemectpe 8 8 155
Cemectp 2
Pazgen 4. OyHKIMU HECKONBKUX NEPEMEHHBIX 3 3 40
Paznmen 5. luddepenunanpabie ypaBHEHUS 2 3 40
Paznen 6. Paanr 3 2 39
Hroro B cemectpe: 8 8 119
Htoro 16 16 0 0 274

IIpakThueckass IOATOTOBKA 3aKIIOYAETCAd B  HEMOCPEICTBEHHOM  BBINOJIHEHUU
oOy4JarolMMHUCS  OINpENeJIeHHbIX  TPYAOBBIX  (YHKIMH,  CBSI3aHHBIX ¢ Oyayuleu
npodecCHOHATBHOMN 1S TETbHOCTBIO.

4.2. CopneprxaHue pa3/ieioB U T€M JIEKIIMOHHBIX 3aHITHH.
ConeprxaHue pa3/ienoB U TeM JIEKIIMOHHBIX 3aHATUN NPUBEACHO B Tabmuile 4.

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

Howmep pasznena HasBanue u cogepkanue pa3iesioB U TEM JICKIIMOHHBIX 3aHATHI

Tema 1.1. OcHoBHBIE 351eMeHTapHbIe QyHKIMU. YHCIIOBBIE MHOKECTBA.
Tema 1.2. Ilpenen pyHKUIMK IpU HEOTPAHUUEHHOM POCTE apryMEHTa.

1 Teopemsl 0 npeenax.

Tema 1.3. Ilpenen dbynkumm B Touke. HempepwsiBHOCTH. 3amedarenbHbIE
MpeeIbl

2 Tewma 2.1. Onpenenenue npousBoanoi. Ee reomerpuueckuii u




MeXaHU4ecKuil cMbIci. Tabmuia mponu3BOAHBIX, YacTh 1.)

Tema 2.2. IlpaBuna quddepenunponanus. [IponsBogHas ClI0KHOMI
¢byHKIMH, Tpou3BoAHAsA 00paTHON (yHKIMU. Tabmuia npou3BOIHbIX,
4acTh 2

Tewma 2.3. IIpousBoaHbIe BRICHINX MOPSAKOB. TeopeMbl 0
muddepeHIMpyemMbIX QYHKITUAX.

Tema 2.4. TlpaBuno Jlonutans. @opmyna Teisopa.

Tewma 2.5. luddepennuan ¢pyHkiuu nepsoro nopsaka. JuddepeHnuans
BBICIITNX TOPSIJIKOB

Tema 2.6. ccnenoBanue GYHKITUH C ITOMOIIBIO MTPOU3BOTHBIX

Tewma 3.1. IlepBooOpa3nas. Heonpenenennsiit uaTerpan. CBoicTBa
HEOIpeICIEHHOT0 HHTEerpasia

Tewma 3.2. Tabnuna uaTerpasoB. MeTo1 3aHECEHHS 1101 3HAK
muddepennmana. MeTon 3aMeHbI IEPEMEHHON WHTETPUPOBAHUS

Tema 3.3. MHTerpupoBanue no yactaM. lHTerpupoBanue palmoHaaIbHbIX
BBIPAYKECHMUIA.

Tema 3.4. InTerpupoBaHue TPUTOHOMETPUUECKUX BBIPAKECHHIA

Tewma 3.5. Onpenenennblii uaTerpan. OnpeneneHue U CBOMCTBRA.

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

Tema 3.7. HecoOcTBEHHBIC HHTETPAJTBI

Tewma 3.8. IIpusoxxeHus onpeaeaecHHOro HHTErpaia

Tema 4.1 @yHKIMS HECKOIBKUX NepeMEHHbIX. OCHOBHBIE TOHSTHS.
HenpepsiBHOCTB

Tewma 4.2. ludpdepennimpoBanre GyHKIIUN HECKOJIBKHX TIEPEMEHHBIX.
(Yactubie mpousBoanbie. Juddepenuman. [IponzBoaHas ciaoxHON
¢bynkuu. YacTHbIe MPOU3BOIHBIE BRICIINX TOpsaaKoB. @opmyina Teitnopa)

Tewma 4.3. VccnenoBanue pyHKIIMU HECKOJIBKUX NIEPEMEHHBIX.

Tema 5.1. luddepenunanbubie ypaBHEHUs IEpBOro mopsiaka. OCHOBHbIE
noHsTus. Jludpdepenunanbaple ypaBHEHUS C pa3AesOIIMMUICS
nepeMeHHbIMH. O1HOpOoIHBIE AU ] PepeHIInanbHbIe ypaBHEHHS IEPBOTO
MOpsJIKA.

Tema 5.2.

. JIuneiinvie nudepeHanbable ypaBHEHUS IEPBOTO MOPSIKA.
VYpasuenue bepuymmm. [{uddepennmanbabie ypaBHEHUS BBICITUX
MOPSIAKOB, AOMYCKAIOIINE TOHWKEHUE MOPsAKa

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

Tema 6.1. HUucnoBeie psabl. OCHOBHBIE onipeaeaeHust. Psabl ¢
MOJIOKUTENbHBIMU wiieHaMu. [Ipusnaku [lanambepa n Komm

Tema 6.2. Heo6xoaumbiit npusHak. [Ipuznaku cpaBHeHus. IHTerpaabHbIN
npusHak Komm.

Tema 6.3. 3HakoniepeMeHHbIE psi/ibl. AOCOMIOTHAS U YCIOBHAS CXOIUMOCTH
CoiicTBa abcomoTHO cxoaaumxcs panaos. [pusnak Jleitouuna.

Tema 6.4. ®ynkiuonanbHble psiipl. O6macTh cxonumMoctu. PaBHOMepHast
cxoaumocTh. CteneHHble psaabl. MTHTepBan cxoauMocTu




Tema 6.5. CBolicTBa CXOASMIINXCS CTETICHHBIX PSIIOB

Tema 6.6. Paasl Teinopa u Makinopena

Tema 6.7. Psig @ypbe nepuoandeckoit GyHKIUU

Tema 6.8. Psag @ypbe yeTHOM 1 HEUETHON QYyHKIIUN

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS

Tembl NpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B Ta0uIIE 5.

Ta6ymma 5 — [IpakTrudeckue 3aHsITHS U KX TPYJ0EMKOCTh

Ne
/o

TeMbl paKTUYECKHUX
3aHATUU

DopMbI MPAKTUYECKUX
3aHATUU

Tpynoem
-KOCTb,
(uac)

W3 aux
MpPaKTH4e
CKOH
IIOJITOTOB
KH, (Jac)

Ne
pasznena
JIACLIMII-

JINHBI

Cemectp 1

[Ipenens
palMOHATBHBIX
BBIPKEHUM Ha
OCCKOHEYHOCTH U B
TOYKE.

Pemenne 3agau

DKBUBAJICHTHBIE
OECKOHEYHO MaJIblE.
Yucio e.

Pemenne 3agau

[TIpouzBoaHkIE.
IIpaBuna
nuddepeHIpoBaHms

Pemenune 3anau

IIpou3BoHas CIOXKHON
byHKIIMN

Pemenue 3anau

Tabmmunoe
MHTETPUPOBAHUE
Brecenune o 3HaK
JddepeHimana

Pemenne 3agau

3aMeHa IEPEMEHHOM.
WHTerpupoBanue 1o
4acTAM
WNHTterpupoBanue
paloOHaIbHBIX

byHKIMMA

Pemenue 3agau

2 cemecTp

YacTHble MPOU3BOIHBIE
YacTHble TPOU3BOIHBIC
BBICHIMX IOPSJKOB

Pemenue 3agau

OKeTpeMyM (QyHKITHH
HECKOJIBKUX
epPEMEHHBIX

Pemenue 3amau

Pemenne

QG epeHIaIbHbIX
YpaBHEHUH ITEPBOTO
nopsiaka. Oomue u
YJaCcTHBIC PEHICHUSI.

Pemenue 3amau




Astonomusie /1Y, IV ¢
pa3lIeJICHHBIMU U C
pa3aeNaoIUMUCS
epeMEHHBIMU
Pemmennie 01HOPOIHBIX
Y nepsoro nopsaka u
Y koTopbie MOXHO
MIPUBECTHU K
OJIHOPOJHBIM

10

JIuneitnbie
nuddepeHnranbHbIe
YpaBHEHUS TIEPBOTO
nopsika. YpaBHEHUs
bepnymm
Huddepennmanbapie
YpaBHEHHUS B MOJIHBIX
nuddepeHmmanax.
WHuTerpupyromuii
MHO>KUTEb

Pemrenue 3amgau

11

Huddepenunanpubie
YpaBHEHHS BBICIITHX
TIOPSITIKOB,
JIOITYCKAFOIINE
MOHIDKEHUE TTOPSIIKA
Jlunelinbie
HEOJHOPOIHEIC
nuddepeHnraIbHbIC
YpaBHEHHUS C
MIOCTOSTHHBIMU
KodpUITMEeHTaAMH

Pemenue 3agau

12

Psiner ¢
MOJIOKUTEITHHBIMU
yneHamu. [Ipuznaku
Hanamb6epa u Ko

Pemenue 3agau

13

Psanawl ¢
MMOI0KUTETbHBIMHU
YyJIeHaMU U
3HAKOTIEPEMEHHBIE
psaabl. HeoOxoaumblit
MPU3HAK U IPU3HAKU
CpaBHEHUS.

Pemenue 3agau

14

CreneHHBIC PSIBI
Psanwr Teiinopa u
Maknopena. Pspr

Dypse.

Pemenue 3agau

Bcero:

16

4.4. JlabopatopHble 3aHATUS

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




Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJOEMKOCTb

Ne
/o

HanmenoBanne 1abopaTopHbIX padboT

(gac)

TpynoemMKocTsb,

N3 Hux Ne
PaKTHYECKOH | pazziena
MOJATOTOBKH, | JUCIIHIT
(dac) JINHBI

VY4eOHBIM [JITaHOM HE MPEAYCMOTPEHO

Bcero

4.5. KypcoBoe npoeKTHpOoBaHKE/ BEITIOTHEHNE KYPCOBOM pabOThHI
Y4eOHBIM IIJITAHOM HE TIPEIYCMOTPEHO

4.6. CamocrodarenbHas paboTa 00yJarouIxcs
Bunel camocTosiTennbHOM paboThI M €€ TPYAOSMKOCTh IPUBEICHBI B Ta0uIie 7.

Tabmmua 7 — Bugsl caMocTosTenbHON pabOTHI M €€ TPYIOEMKOCTb

Bun camocrositensHoi paboThI Bzzzo’ Cewmectp 1, uac Cemectp 2, yac
2 3 4

W3yueHne TeOpeTHIecKoro Marepuasia 29 o5 4

nucuuraHbl (TO)

KypcoBoe npoextuposanue (KII, KP)

PacuerHo-rpaduueckue 3ananus (PI'3)

Brimonaenue pedepara (P)

[ToaroroBka K TEKyIeMy KOHTPOJIIO 29 o5 4

ycneBaemoctu (TKVY)

Homamnee 3amganne (/13)

Kontposbnble paboTsl 3a04HUKOB (KP3)

IToaroToBKa K MpOMEKYTOYHOU

attecranuu (ITA) 31 26 >
Bcero: 89 76 13

ma. 7-11.

5. IlepeueHb yueOHO-METOINYECKOTIO OOECTIeUEeHUS
JUISL CAMOCTOSTETTEHOM PabOThI 00YYAIONIMXCS TTO TUCIHUIUIUHE (MOIYITIO)
Y4eOHO-MeToInYeCKUe MaTepHallbl JUIsl CaMOCTOSITEIbHOM pabOThl OOYyYarOLIMXCSl yKa3aHbl B

6. IlepeueHb MeYaTHBIX M AIEKTPOHHBIX YUECOHBIX U3TAHUI

Hepequb MEYAaTHBIX U 3JICKTPOHHBIX y‘{e6HLIX W3JTaHUI ITPUBCJICH B Ta6J'II/ILIe 8.

Tabmuna 8— [lepedeHb MMEYaTHBIX U MJICKTPOHHBIX YUCOHBIX M3IaHHMA

Mudp/ bubnuorpaduyeckas ccpiika KonnuecTtso
URL agpec IK3EMILISIPOB B
onbanorexe
(xpome
AJIEKTPOHHBIX
HK3EMILISPOB)
517 [Tuckynos H. C. JluddepennmansHoe u 159




1134 WHTErpajibHOE ucuuciienus: yueonuk: B2 1., T. 1./
H. C. TTuckynos. - CI16.: Mudpw, - 1996. - 416 c.
517 [TuckynoB H.C. JluddepennmansHoe u 145
1134 MHTETpalbHOE HCUHCIIeHne: yueOHoe mocobue. T. 2/
H. C. ITuckynos. - U3na. crep. - M.: UnTterpan-IIpecc,
1998. - 544 c.
517 [TuckynoB H. C. Iuddepennumanpaoe u 237
1134 UHTETpaibHOE ncuncieHus: B 2 T.: yuebHoe mocobue
JUJIs1 CTyAeHTOB BTY30B M.: MuTerpan-IIpecc, 2004 -
-2004. - 415 c.
517 bepman, I'. H. CoopHuk 3a1a4 1o Kypcy 165
Bb50 MaTeMaTHYECKOTO aHam3a: yaeoHoe mocooue / I'. H.
bepman. - 22-¢ u3zn., nepepad. - CII6.: [Ipodeccus,
2005. - 432 c.
517 Bricmas matemartuka. Pser: yaebnoe mocodue / 1O. 167
I'96 A. I'yeman, C. I1. [TombrTkusn, A. O. CMmupHoB; C.-
[TetepO. roc. yH-T a9pOKOCM. TIPUOOPOCTPOCHHUSI. -
CIIo. : U3zg-Bo I'YAII 2015. - 77 c.
https://e.lanbook. | ®uxrtenronsn I'.M. OCHOBBI MATEMATUYECKOTO OBC Jlaus
com/book/65055 | ananmu3a. B 2-x T1. Tom 1-b1ii - Cankt-IletepOypr:
JIanp, 2015.- 448c.
https://e.lanbook. | ®uxrtenronsir .M. OCHOBbI MAaTEMaTHYECKOTO OBbC Jlanb
com/book/411 | ananusa. B 2-x T1. ToM 2-ii - Cankr-IlerepOypr:
Jlanb, 2008. - 464c.
https://e.lanbook. | CoopHuk 3a1a4 10 MaTeMaTHYECKOMY aHaIu3y. Tom OBC Jlanb
com/book/2226 | 1. IIpenen. HempepsiBHoCTh. JudhepeHiupyeMocTsb
/ JILJ. KynpsiBues [u np.]. - MockBa : ®u3martiur,
2010. — 496 c.
COopHHK 3a/1a4 1T0 MATEMaTHIECKOMY aHaIu3y. Tom OBbC Jlanp
https://e.lanbook. | 2. MuTerpanst. Psaasr: yue6. mocobue / JIJI.
com/book/2227 | Kynpsisues [u ap.]. - Mocksa : ®usmariur, 2009. -
504 c.
http://e.lanbook.c | bannun K.B. Matemaruyeckuii ananus. / K.B. ObC Jlanb
om/book/74580 | Banmun, B.H. bauutsikos, A.B. Pykocyes. - M.:
OJIMHTA, 2015. — 361 c.
http://e.lanbook.c | Bepmant A.®. Kpatkuii Kypc MaTeMaTHYECKOTO ObC Jlanb
om/book/2660 | ananuza. / A.®. bepmanr, U.I'. Apamanosuu. - CII6.:
Jlann, 2010. - 736 c.
http://e.lanbook.c | Becos O.B. Jlekiuu mo MareMaTH4eCKOMY aHAIH3Y. - ObC Jlanb
om/book/72002 | M.: ®dusmatiur, 2015. - 480 c.
http://e.lanbook.c | 3nmo6una C.B. Maremaruueckuii aHa M3 B 3a1a4ax ObC Jlanb
om/book/2377 | ynpaxuenusx. / C.B. 3nobuna, JI.H. [Tocumuensckas.
- M. : ®usmarnut, 2009. - 360 c.
Bypkosa E. B. Maremarnueckuii ananus. / E. B. ObC Jlanb
Bbypkosa, O. A. lllymepuna. - Kpacnospck: Cuol'y
uM. akageMmuka M. @. Pemernéna, 2018. - 128 c.
YK 517.9 3unrep A.A., Makaposa M.B. Jluddepennmansabie 100
ypaBHeHUs: yue0. mocodue/ A.A. 3unrep, M.B.
Makaposa. —CI16.:I'VAII, 2014.- 56c.
YIAK 517.9 Makaposa M.B., [TombiTkun C.I1. IIpumenenne 50
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Makapoga, C.I1. [Tombertkun. —CI16.: 'YAII, 2021.-
45c.

Aradonos, C.A. lubdepenunanbupie ypaBHEHHS / OBC Jlanb
C.A. Aradonos, A Jl. 'epman, T.B. Myparosa. —
MI'TY um. H.D. Baymana, 2004. (Cep. Maremaruka
B TEXHUYECKOM yHUuBepcurere; Boim. VII).

Kabko, A. I1. [Iuddepennnanbabiec ypaBHSHUS U OBC Jlanb
ycroitunBocTh: yueOHuk / A. I1. XKabko, E. /1.
Kortuna, O. H. UnxoBa. — Cankr-IletepOypr: Jlans,
2022. — 320 c.

7. TlepedeHb 371EKTPOHHBIX 00Pa30BaTEIbHBIX PECYPCOB
MH(OPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHOI ceTH «VHTepHeT»
[MepeueHn AIIEKTPOHHBIX 00pa3oBaTebHBIX pecypcos UH()OPMAIIMOHHO-
TEJICKOMMYHHKAMOHHOW ceTH «HTepHEeT», HEOOXOIMMBIX [UII OCBOCHUS IHCIHILINHBI
npuBezeH B Tabnuue 9.

Tabmunma 9 — IlepedyeHb OJIEKTPOHHBIX OO0pa30BaTEIbHBIX PECYPCOB HMH(POPMAIIOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHEeT»
URL anpec HaumenoBanue
http://www.math-net.ru OO01IEepOCCUICKUIT MaTEMaTUYECKHI MTOpTAIT
http://e.lanbook.com/view OBC «Jlaub»

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHM
8.1. [lepeyenp mpoOrpaMMHOTO 0OECHEUEHUs, HCIOIB3YEeMOT0 IPH OCYIIECTBICHUU
00pa30BaTeNbHOTO Mpoliecca Mo TUCIUILIUHE.
[lepeuens UCHOIB3yEMOr0 MPOrPAMMHOT0O o0ecrieueHus npeactanieH B Tadbnuue 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHIS
Ne i/ HaunmenoBanme
1. Microsoft Windows
2. Microsoft Office
3. MathType
4, Wolfram Mathematica

8.2. IlepeucHb HH(OPMAITMOHHO-CITPABOYHBIX CUCTEM,HCITOJIb3yEeMBIX pu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO Mpoliecca Mo AUCIUILTHHE

[Tepeuens WCTHONB3yeMBIX HH(DOPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEICTABICH B
Tabmmite 11.

Tabnuna 11— [lepeuens nHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HanmenoBanue

9BC «Jlaup»

9. MarepuanbHO-TeXHUYECKast 6a3a
CoctaB MaTepHaTbHO-TEXHMUYECKOH 0a3bl, HEOOXOAUMOW Il  OCYIIECTBIICHUS
00pa3oBaTeNLHOTO Mpoliecca Mo AUCHUILINHE, TpecTaBieH B Tabnuuel 2.

Tabmuna 12 — CocTaB MaTepHallbHO-TEXHUIECKON 0a3bI



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

Ne HanmeHnoBanue cocTaBHON 4acTH Homep aynuropun
/T MaTepUaIbHO-TEXHUYECKON Oa3bl (ipu HEOOXOTUMOCTH)

1 | JleknmonHas ayuTopus

2 | Ayauropust A IPaKTHUECKUX 3aHATHH

10. Omnenounble cpencTBa s MPOBEACHUS IPOMEKYTOUYHOM aTTeCTallu
10.1. CoctaB OIICHOYHBIX CPEICTBAJS IPOBEACHUS IMPOMEKYTOYHOH aTTECTalluu
00ydJaronuxcs mo IMCUUILIMHE TpUBe/IeH B Taomwuie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJISl MPOBEACHUS TPOMEKYTOUYHOHN aTTeCTaIlluu

Buj npome)xxyTouHOM aTTecTaluu IlepeueHb OLICHOUYHBIX CPE/ICTB

DK3aMeH

Cnucok BOMPOCOB K IK3aMEHY,
TecThl.

10.2. B kayecTBe KpUTEpPHEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETCHIIMA OO0y4YaIONIUMUCS MPUMEHSCTCS S-Oa/uThbHas MIKaia OIEHKA CHOpPMHUPOBAHHOCTU
KOMIICTEHIIHIA, KOTopas puBejcHa B Tadumie 14. B TeueHne cemMecTpa MOXKET MCIOIb30BaThCS

100-0ayuipHas  mkajia

MOJYJbHO-PEUTHHIOBOM  CHUCTEMBl  YHUBEpPCUTETa,  IIpaBUia

HCIIOJIb30BaHHUA KOTOpOﬁ, YCTaHOBJICHBI COOTBCTCTBYIOLIUM JIOKAJIbHBIM HOPMATHBHBIM 4KTOM

I'VAIL

Tabmuna 14 —Kputepuu onieHkH ypoBHS c(HOPMHUPOBAHHOCTH KOMITETEHIIUN

Or11eHKa KOMITETEHIUI

5-0ayutpHad mIKaa

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHITUHA

«OTIIMYHO»
(Ga4uTCHO»

— oOyyaromuiicss TayOOKO U BCECTOPOHHE YCBOHJI MPOrPaMMHBIH
MaTepHa,

— YBEPEHHO, JIOTUYHO, MOCJIEI0BATEILHO U TPAMOTHO €TI0 U3JIaraeT;

— OMUPasiCh HAa 3HAHMUSI OCHOBHOM W JIOMOJIHUTEIHLHOW JIMTEpaTyphl,
TECHO MPUBS3bIBAET YCBOCHHBIE HAYUHBIE MOJIOKEHUS C MPAKTHYECKOU
JIeATETbHOCTBIO HAIIPABIICHUS;

— yMeso 000CHOBBIBAET U apTyYMEHTUPYET BBIJIBUTAEMBIE UM HJICH,

— JIeJIaeT BBIBOABLI U 00OOIICHHS;

— cBOOOJIHO BJIAJICET CUCTEMOM ClelnaIN3uPOBAHHBIX TOHSITUH.

(XOPOLIO»
GaduTCHO»

— o0yyarouiics TBEPI0 YCBOWII MPOTpaMMHBINA MaTepHal, TPaMOTHO U
M0 CYLIECTBY M3JaraeT €ro, ONUpasCh Ha 3HAHUS OCHOBHOM
JTUTEPaTypHI,

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBAET YCBOCHHBIE 3HAHUS C MPAKTHUYECKOW J1€ATEIbHOCTHIO
HaIlpaBJICHUS;

— apryMEHTUPYET HayYHBIE MTOJIO0KEHNUS,

— JIeJIaeT BBIBOABLI B 00OOIICHHS;

— BJIAJICET CUCTEMOM CIIeIMAIM3UPOBAHHBIX OHITHH.

«YOOBJICTBOPUTCIILHO»
(Ga4uTCHO»

— o0yyaronuiicss yCcBOMJI TOJIBKO OCHOBHOHM MpOrpaMMHBIM MaTepual,
[0 CYUIECTBY M3J1araeT €ro, OMMpasch Ha 3HAHUS TOJIBKO OCHOBHOM
JUTEPaTypPhI;

— JIONyCKaeT HeCYIIEeCTBEHHbIE OMMOKN U HETOYHOCTH;

— HCTIBITBIBACT 3aTPyJHEHHUsS B TNPAKTHUYECKOM NPUMEHEHHWH 3HAHUH
HaIpaBIICHUS;

— cJ1ab0 apryMEeHTHPYET HayuHbI€ MTOJI0KEHHUS,

— 3aTpyaHsieTcs B GOpMYIMPOBAHUN BBIBOJOB M 000OIICHHUI;

— YaCTUYHO BJIaJIe€T CUCTEMOM CIENIMAIN3UPOBAHHBIX TOHITHH.




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTuka chpopMUPOBAHHBIX KOMITETEHITUI

— o0ydJaromuiics He YCBOWJI 3HAYUTEIbHOM 4YacTH IPOrPaMMHOIO
MarepHaa;

— JIOIYCKAaeT  CYIIECTBEHHbIE  OMMUOKKM W  HETOYHOCTH  IIPH
«HEYJIOBIICTBOPHUTEIIHHOY ’
«HE 3AUICHOY paccMOTpEeHHH MPOOJIeM B KOHKPETHOM HaNPaBIICHUY;
— UCTIBITHIBACT TPYAHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMIA,
— HE MOXXET apryMEHTHPOBATh HAYYHBIC MTOJIOKEHNS,
— He (OPMYTUPYET BBIBOJOB M 0000IIEHUH.
10.3. TunoBbie KOHTPOJIbHBIC 33JIJaHUS UJIM UHBIEC MAaTCPUATIBI.
Bormpocs! (3agaun) nis sK3aMeHa IpeIcTaBlIeHbl B Tadsmie 15.
Tabmuna 15 — Borpocs! (3agaun) 1S 9K3aMeHa
Ne Kon
[Tepedens BOonpocoB (3a1a4) Il IK3aMeHa
/1 WHJMKaTOpa
Cemectp Nel
1. | Ilpenen ¢pynknuu. BeraucneHue mpeaenos. YK-1.V.3
., 3x-—Ex—2 VYK-1.V.3
1. Boruucauts npegen lim — -
x—po XKW T X
OtBert: 3
2. Beraucnuts npegen lim —
x—3 2x=—Tx+3
Otser: 8/5
3. Beruucnuts npegen lim ———
x—+oo 2~ —3x—2
Otser: 3/2
. —x txtE
4. Beruucnuth npenen lim ———
¥—+3 &XT —aX—a
Otser: - 5/7
X -2 -t
5. Beruaucnouts npegen lim —— -
w—pa IX-—Tx+2
OTBeT: 0€CKOHEYHOCTD
6. Bsruncnuts npegen lim %
Otser: -3/6 =-1/2
x 4+ 2x"—Tutd
7. Berauciuts npegen lim — -
x—+oa 2x- +Ex—12
OTBeT: 0€CKOHEYHOCTDH
8. Beruncants npezen lim ————
Otser: 7/6
3 2 .
. X —ExTH+9x—4
9. Bsoruucnuts npezen lim —— =
K=+ 00 XT—/XT1lz
OtBer: 0€CKOHEYHOCTDH
10. Beraucuts mipezen lim ——
OtBer: 8/5
2. Kakue n3 npeacraBlieHHbIX HUKE IPEAEIOB MOTYT OBITh BBIYHCIIEHEI VK-1.3.2
Y




METOJIOM JICIICHHS Ha OOJIBIIIYIO CTCIICHb TEPEMECHHBIX ?
Ix“—Ex

a) lim

x—0 X“+2x

o

c) lim=

5
- —+ 0o 2x-—3x—-2
X

d) lim ——

e) lim z

OrtgeT: a), C), €)

YK-1.B.1

Kakas ¢pyHkuus Ha3piBaeTCs HENPEPHIBHON B TOUKE Xo?
OtBer: ®ynkuus f(X) Ha3bIBaeTcss HeMpPepPbLIBHOM B TOYKe X0, €CJIH
OHA ompe/ie/ieHa B HEKOTOPOH OKPECTHOCTH 3TOH TOYKM X0 M

lim £(x) = f(x,)
X

YK-1.3.2

YK-1.B.1

Yemy paBHa cyMMa KOHEYHOTO YHCJia OECKOHEYHO MajbIX (PYyHKIIHiA?
OT1Ber: CyMMa KOHEYHOI0 YHCJIa 0€CKOHEYHO MAJIBIX (PyHKIUIA —
3T0 PyHKIHMSA OECKOHEYHO MaJIast

YK-1.3.2

YK-1.B.1

Teno aBwxkeTcs 1o 3akoHy S(t) = 5t° +1. Uemy paBHa ckopocTh V(t) B
MOMeHT BpeMeHH t =17 3anumuTe HOMep BEpHOTO OTBETA.

1) 6
2) 4
3) 10
4) 15
Otgert: 4) _

VK-1.3.2

VYK-1.B.1

1) BeruncianTe MpoM3BOIHY0 QYHKIHHK ¥ = x - + 4%

Orser: 2x + 4%In4

2) Bepno yu yrBepkaceHue: «I[Ipou3BoHas CyMMBI IBYX
muddepeHInpyeMbIX QyHKINN paBHA CyMMe IMPOU3BOIHBIX ATHX
¢bynkuuity. OTBET apryMeHTHpyIHTe.

Otser:
IIpaBnia qpud¢epeHnnpoBanust MOryT ObITh 3aNIMCAHBI:
. (C-u(x))'=C-u'(x)

N

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

w

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

4- (i:':: :| — uwlx L"..'L':—-I.' Lo p-er L

[ o

®opmyJa Ne4 kak pas u o3Hauyaet, 4T0 «IIpousBoaHas cymmbl ABYyX
aupgepeHunpyeMbIx GyHKUHMHA paBHA CyMMe IIPOU3BOIHBIX ITHX

VYK-1.3.2

VK-1.B.1

(GyHKIM».
1) BEIUHCIIHTE TPOM3BONHYIO QYHKIMH V = x~ - 4°

VYK-1.3.2




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

2) Bepuo nu yrBepxaenue: «[IponsBoaHas npou3BeIeHHs ABYX
muddepeHUpyeMbIX (YHKIINH paBHA TPONU3BEACHUIO POU3BOTHBIX
aTuX QyHKIUKE». OTBET apryMeHTUPYHITE.

OTBeT: yTBep:KIeHHe HEBEPHO.
IIpaBuna nud¢epeHuNpoBaHUA MOTYT ObITh 3aAIIMCAHBI:

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

N

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

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

4. (:.':L :I — uwlx L"..'L':—:-' Lapwilx

vl [ o

w

®opmyaa Ne3 —310 Gopmy.ia Ajisi BBIYHCIEHUS POU3BOTHOM
npousBeleHus AByX 1u(pdepeHunpyeMbIx GyHKIMi, OHA He
COOTBETCTBYET NPHBEICHHOMY B YTBEP:KICHHH TEKCTY.

YK-1.B.1

Haiigure dopmyny ¢ ommbkoii. ApryMeHTUPYHTE CBOM OTBET.

[

. (C-u(x))'=C-u'(x)
. (UC)EV(X))'=u'(X)2V' (X)
- (U()-v (X)) =’ (X)-+-v'(X)

| ¢ Tx | — i ¥

4. (Ml o wleele e s

w N

OTtBet: ommodka B (popmyJie Ne3. Ilo npaBuiay nuddepenuupoBanus
npousBeaeHus AByX AuddepeHunupyembix GyHKI U NPOU3BOAHASA
NPOU3BeACHUS BbIYHNCAAETCH 110 opmy.Jie:

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

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

[TpaBuna nuddepenumponanus. [IponzBoaHas cl0KHONW QYHKINH.
3ananue 1.
1) HaiiauTe npou3BOAHYO (QYHKIUH

v =5cos(7+8x) + V7x—8

OTtBer:
3

7 2

—40sin(7 + 8x) + n (7x—8) ¢+

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

OtBet: K undpoBbiM cpeacTBam, KOTOpbie MOTYT ObITh PUMEHEHbI
JJIS pellleHus JaHHoi 3a1aun oTHocuTcst Wolfram Mathematica-
nporpamMMHoe odecrnieueHue, BKJIOYamee 00J1b110ii Hadop
MareMaTu4ecKuX GyHKUU B TOM YUCIECHUCTEMY KOMIbIOTEPHOM
ajredpbl, OPMEHTUPOBAHHYI0 HA MOATOTOBKY HHTEPAKTHUBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMPOBOKIEHUEM.

3amanue 2.

YK-1.3.2

YK-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

1) Haiinure nmpon3BoHy0 QYHKIIUHA

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

2) HazoBute kakoe-1u00 mu¢poBOe CPEACTBO, IPUMEHUMOE JIJIs
pereHust faHHOM 3aaaun. OGOCHYWTE Balll BHIOOP.

Ex—2

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

JUISl pelleHus JaHHoM 3agaun oTHocuTess Wolfram Mathematica-
nporpaMMHoe odecrneuyeHnue, BKJalo4Yallnee 00J1b10ii Hadop
MaTeMaTUu4eCKUX GyHKIMA B TOM YHCJIECHCTEMY KOMIIbIOTEPHOMH
ajiredpbl, OPUEHTUPOBAHHYIO HA NMOJAT0TOBKY HHTEPAKTUBHBIX
AOKYMEHTOB C BHIYMCJICHUSIMH U BU3YaJIbHBIM CONPOBOXKICHUEM.

3ananue 3.
1) Haiigure npou3BoaHy0 (yHKIIHK
_ —6tg(7 + 4x)
" In (7Tx— 4)
Otser:

—-24 7

Tx—4

#In(7x— 4) + 6tg(7 +4x) *

S
cos” (7T+4x

(In(7x— 4))?
2) HazoBuTe kakoe-11u00 mudpoBoe cpesicTBO, MPUMEHUMOE IS
peuieHus qaHHou 3agaun. O60CcHyiiTe Balll BHIOOP.

OtBet: K ungpoBbiM cpeacrBam, KOTOpbie MOTYT ObITh PUMEHEHbI

JUISl pelieHus JaHHoi 3agaun oTHocuTess Wolfram Mathematica-
nporpaMMHoe odecrneuyeHnue, BKJao4valiee 00J1b10i HAOoP
MaTeMaTH4YeCKHX (GYHKIMH B TOM YHCJIECHCTEMY KOMIILIOTEPHOMI
ajiredpbl, OPUEHTUPOBAHHYIO HA NMOJAT0TOBKY HHTEPAKTHBHBIX
AOKYMEHTOB C BHIYMCJIEHUAMH U BU3YAJIbHBIM COMPOBOKIEHUEM.

3ananue 4.

1) HaiiguTe npou3BoHY0 QPyHKIIMH
v =4/2— 6sin(7 + 4x)
Orser:

1

2,/2 —6sin(7 + 4x)
2) HazoBute kakoe-mu6o nudpoBoe CpeacTBO, MPUMEHUMOE IS
peuieHus qaHHou 3agaun. O60CcHYyiiTe Ball BHIOOP.

¢ (—24)cos(7 + 4x)

OtBet: K undpoBsiM cpeacrBam, KOTOpbie MOTYT ObITh PUMEHEHbI

JJIS pellleHus JaHHoi 3a1aun oTHocuTcst Wolfram Mathematica-
nporpamMMHoe odecrieueHue, BKJIOYamee 00J1b10il Hadop
MareMaTu4ecKux GyHKUU B TOM YUCJIECHUCTEMY KOMIIbIOTEPHOM
ajredpbl, OPMEHTHPOBAHHYK) HA MOATOTOBKY HHTEPAKTHUBHBIX
AOKYMEHTOB C BIYMCJIEHUSAMH U BU3YAJIbHBIM COMPOBOKIEHUEM.

3ananue S.
1) HaiimuTe npou3BoAHYIO (PyHKIHH
v = 5cos(3 +4x) + log,(3x— 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

OTBeT:

3
—20sin(3 +4x) +

(3x—4)In4
2) HazoBure kakoe-imu00 uppoBoe CpeacTBO, IPUMEHUMOE JIJIsS
peureHus qaHHou 3agadn. OO60CHYHTE BaIll BHIOOP.

OtBer: K undpoBbiM cpeacTBam, KOTOpbie MOT'YT ObITH IPUMEHEHbI
JJIsSl pellieHusi TaHHoi 3aaa4yn oTHocuTcss Wolfram Mathematica-
nporpamMMHoe odecrieueHue, BKJI0Yawmee 00J1b110ii Hadop
MaTeMaTH4YecKUX GYHKIMHA B TOM YHCJIe CHCTEMY KOMIIbIOTEPHOM
ajiredpbl, OpMEHTHPOBAHHYIO HA MOJATOTOBKY HHTEPAKTHBHBIX
JOKYMEHTOB C BBIYHCJIEHUSIMH U BU3YaJIbHBIM CONPOBOKIEHHEM.

10.

[IpoBepbTe ABIAETCS M BBIPAXKEHUE
1 .
— ¢ (—24)cos(7 + 4x)

=y 2—BElnil fTax

NPOU3BOIHOM QpyHKIMHU v = /2 — 6s5in(7 + 4x) ? OTBET 0OOCHYITE.
OTBeT: BbIpa:keHHe ABJISETCS] MPOU3BOIHOM 1JIs1 PYHKIMHU, YTOOBI
3TO0 000CHOBATH MOKHO B3SITh IPOM3BOIHYIO OT

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

MHTerpaj

! .

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

YK-1.V.3
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11.

3anuimTe ypaBHEHHUE KacaTeNbHON K TpaduKy QyHKIIUN y:X3 -2
B €r0 TOYKe ¢ adcmuccon Xo= 1
OrBet: y=3Xx-4

YK-1.3.2

YK-1.B.1

12.

B kaxoif Touke ypaBHeHHE KacaTeNbHOMU K rpaduKy GyHKIIUN y=x3-2
nMmeeT Buj Yy=3X-4

OTtBer: Xo0=1

3amaua MOKET OBITh pelieHa aByms criocodamu. O0ocHyiTe 00a
criocoba pereHusl.

Otgert: IlepBblii cmocod 0OCHOBAH HA ONpe/IeJIeHHH KAacaTeJIbLHOH K
rpaguky QyHKIUH — ITO 001asi TOUKA rpadpuka pyHKIHHN U
NPSAMOIi, IBJISIIOLIEICS KacaTeJIbHOM, T.e. HY>KHO PelIMTh CHCTEMY
v=x"—2
v =3x —4

IIpu BTOPpOM Ccniocode pemeHus1, He00X0IMMO CPABHUTH 0011Iee
ypaBHeHue Kacatebnoiil ¥ = ¥ (x,) + ¥ (xy) (¥ — x,) u y=3x-4

YPaBHeHUil

YK-13.1

13.

[Tycts B TOUuke (Xo, Yo) mepecekarotes ae kpusbie Y=F(X) u y=g(x). O6e
¢byuknuu y=f(X) u y=g(X) umerot npou3BogHbIE B TOUKE (X0, Yo). Uemy
PaBEH yroj MeXay KpUBbIMU?
Oteet: Yriom ¢ Mmexay kpuBbiMu Y=f(X) m y=g(X) B Touke (Xo, Yo)
Ha3bIBAETCS YIoJI MEKIY KacaTeJIbHbIMH K MPSAMbBIM,

g lxgl—F (xp

NPoBeJIeHHBIMHU B TOYKe (X0, Yo0) H tg(ep)= 17 (xg)-g (g

VYK-1.3.2

14.

[TycTh monoxeHue TOUKH Mpu e€ IBMKEeHUH 3a1aétcst GyHkiuen S=S(t),

VYK-1.3.2



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

rae t — Bpems. Yemy paBHa CKOpOCTh TOUKHU? BoIMUIIMTE HOMEP BEPHOTO
YTBEPKICHHUSL.
a) CKopocTh TOYKH paBHA NPou3BoaHON pyHkumnu S(t)

a) CKOpOCTb TOYKH paBHA BTOPO# Mpou3BoaHoM GyHKimH S(t)

b) Ckopocts Touku paBHa auddepenimany Gyuxumn S(t)

OrtBet: a)

YK-1.B.1

15.

[Tycts Gynkuus y = f(x) 3agana Ha untepaie (a, b). HazoBute yciosue
yobiBanus pyHkuun y = f(x) Ha mHTEpBaje (a, b).

OtBer: Eciin npousBoanast pynkuuu y = f(x) orpunareibHa st
BCeX X u3 HHTepBaJa (a, b), To pyHKIUs yObIBaET HA ITOM
HHTEpBaJIe.

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

16.

[Mycts Gynknus y = f(x) 3agana Ha uatepsaie (a, b). HasoBute yciosue
BBINYKJIOCTH BBepX (yHKIMHK y = f(X) Ha uHTEpBaje (a, b).

OtBet: Eciu BTOpasi npousBoaHas pyHkuuu y = f(x) orpunareibHa
JUIS BCeX X U3 mHTepBaJa (a, b), To pyHKUHs BHINYKJIa BBEPX HA
3TOM HHTepBaJe.

VK-1.3.2

17.

[Mycts Gpynkuus y = f(x) 3agana Ha untepsaie (a, b). HazoBute yciosue
BOTHYTOCTH (BBINYKIOCTH BHU3) QyHKIMHK y = f(X) Ha mHTEpBaje (a, b).
OrBer: Ecan Bropasi npousBoaHasi pynkuuu y = f(X)
MOJIOKUTEIbHA JIJIsl BCEX X U3 HHTepBaJa (a, b), To pyHkuus
BOTHYTA (BBINYKJIa BHU3) HA 3TOM HHTepBaJie.

VK-1.3.2

18.

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

(a, b).

HW3BecTHO, 4TO B TOUKE Xo HA MHTepBate (a, b) mpousBonHas hyHkuM y
= f(x) paBHa Hymr0. Kakux 1aHHBIX HE XBaTaeT, 4YTOOBI yTBEPKIAATh, UTO
B 3TOU TOUKE (PYHKIUS UMEET MAKCUMYM?

OtBer: B Toukax 3kcTpemMmyMa Ha HHTepBaJie (3, b) nmpousBoaHas
pynkuun y = f(x) paBHa Hy110 (Heo0X01UMOe yCJI0BHE). ITA TOUKA
MO:KeT ObITh TOUKOH MAaKCHMYMa, MUHHMYMA HJIH Nlepernda
rpaduxa ¢pynkuuu. st Toro, YTo0bl B TOUKE ObLI MAKCUMYM,
NPON3BOAHASA (PYHKIMH J0/KHA MEHSITh 3HAK C IUIIOCA HA MUHYC.

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

19.

Kakas npsimas 1uHMS Ha3bIBa€TCS aCUMITOTOM rpaduka QyHKIMH
y=f(x)?

Otser: [IpamMasi IMHMA M HA3BIBAETCA ACUMNTOTOM rpaduka
dyukuuu y=f(X), ecin paccrosinue d or Touku M, jexkamei Ha 3TOM
rpaduxe, 10 NpAMOM M CTPEMUTCH K HYJIIO P HEOTPAHUYEHHOM
yAAJIeHUH 3TOH TOYKH 110 rpapuKy 0T Ha4Ya/1a KOOPAUHAT B
0eCKOHEYHOCTbD.

YK-1.3.2

20.

BepHo 11, 4TO BBIpaXkeHue
5, 2 ., 2
S 1o,
4 37 5
SBnsercs pemenneM | (5x° — 2x= + v x* )dx ? OTBET 00OCHYMTE.
[TpuBenuTe ABa cocoba peleHusl.

1|

+5

YK-1.V.3
VYK-1.V.3




OTBeT: BhIpakeHue
5

5 4 2 3,2 =
JX —yx X + 5 fABJIfIETCHA pellleHueM

-

J (5x% —2x% + \,-"E]dx

JIJist 0TBETA HA ITOT BOIPOC MOKHO B3SITh HHTErpaJl
r — 5 2 2 3
(5x° —2xX" + ¥ )dx=—x*—=-xX*+=-x1+C
5 ) 3 5
5 2 2 2
T.€. ;x“ - Exg +-a2 +5 -3T0 0HO U3 pemennii npn C=5.
Bropoii BapuaHT peleHus: B3iTh NIPOU3BOIHYI0 OT
5

5 2 2 = o
—xt —cx¥ % + 5, NIPOM3BOHAs PABHA NIOAMHTErPAILHO

4 3
5 3 _ 2 2y .3
(l)yHKIIHI/I X X WA, BHAYHUT BBIPAKCHHEC
5 a Z g 2 =
;x - EI T E xl+5 SIBJISICTCH PEeHICHUEM UHTErpaJja.

21.

1. Beluucnuth HeONpeaeEHHBIN HHTETpalL:

R

J (5x% —2x* 4+ x¥)dx

OTtBer:
5 2
A S
4 3

b n

x4+ C

LIS

2. BbrauciauTh HEONpenenEHHbIN UHTerpal:

il

N 3 1 P
J (Vx*+3x° —5;—=)dx

Vo
OTBeT:
3 2 3 L
Exi L —x*—20x14C

3. BbluncauTh HeomnpeenEHHbIA HHTErpall:

-

J (x—: TV dx

E‘f.
OTBeT:

3 8 671

—x3i+_—x6+C

8 7

4. BBIYUCITUTH HEONPEEIEHHBIM HHTErpa:

~ A4 A
X — vx° ;
|

OTtBeT:
5

0,5+ 0,8x *LC

5. BbruucnauTs HeonpenenEHHbIN UHTErpat:

-

J cos(4x — 7)dx

OTtBer:

VK-1.3.2

YK-1.B.1




1
—sin(4x—7)+C
4

22.

MeToabl HHTETPUPOBAHUS: METOJ] BHECEHUS 10/ 3HaK nuddepeHiuana
U MCTO/A 3aMCHBI HepeMCHHOfI I/IHTGI”pI/IpOBaHI/ISI.
1. Bsibepure METOA MHTErPUPOBAHMSI U BBIYUCIIUTE UHTErPAl.
YKaxuTe Kakoid METO/1 UHTETPUPOBAHMSI IIPUMECHSIIN
OTtBeT:

J" 2xdx
Vxi+3
P, 2

22 +3+¢C

MoaxeT ObITh IPUMEHEH KaK MeTO0/l BHECEHHS IO/ 3HAK
Au(ppepeHnnana TaK U MeTO/ 3aMeHbI IlepeMeHH O
HHTErPUPOBAHMNS.

2. Bribepure MeTO MHTETPUPOBAHUS U BEIUMCIINTE UHTETPAIL.
VYKaxxute Kakoi METOJ UHTETPUPOBAHUS IPUMEHSIIN:

[ dxdx
J x*4+1
OTtBer:
2arctg(x®)+ C
Mo:keT ObITH IPUMEHEH KAK METO/ BHECEHHS 110/ 3HAK

Au(pPepeHnnana TaK U MeTOJ 3aMeHbI IlepeMeHH O
HHTErPHPOBAHUS.

3. Bribepure MeTo MHTETPUPOBAHUS M BEIUMCIINTE HHTETPAIL.
YKaxXuTe Kakoi METOJ UHTETPUPOBAHMS IIPUMEHSIIN

J xsin(x* + 3)dx
Ortser:

1 5
—;cﬂs(x +3)+¢C

=

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

4. BoiObepute METOA MHTETPUPOBAHUS M BHIUMCINTE UHTETpAJl.
VYKaxxute Kakoi METOJ HHTETPUPOBAHUSI IPUMEHSIIN:

dx
J Vxcos?(Vx)
OrBer:
2tg(yx)+C
Mo:xer OBITH IPUMEHEH METO/I 3aMEHbI IlepeMeHHOM
HHTErPUPOBAHMS.

5. BriGepute MeTO MHTETPUPOBAHUS U BBIYMCINUTE HHTETPAIL.
VYKaxxute Kakoi METOJ UHTETPUPOBAHUS IPUMEHSIIN:

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




il d.-‘l
Jom—
OrtBer:

—2In|4 — x|+ ¢

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

23.

3aganue 1.

1) BblYKCINTH, IPUMEHUB METOJ HHTETPUPOBAHUS 110 YACTSIM:

J X % cosxdx

OtBert: x¥sinx + cosx +C
2) HazoBute Kakoe-mub60 I1UGPOBOE CPEICTBO, MPUMEHHMOE IS
peurenus qaHHou 3agadn. OO0CHYITE Balll BEIOOP.

OTtBeT:
K mudpoBbiM cpeacTtBaM, KOTOpble MOTYT OBITH NMPUMEHEHBI JIsI
pelieHusi daHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe oOecrnedyeHue, BKJIO4Yawilee O00JbIIOH Hadop
MaTeMaTH4YeckKuX (YHKUHHA B TOM YHCJIE CHCTEMY KOMIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYI0 HA TOATOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB € BbIYMCJIEHUSIMHU U BU3YAJbHBIM CONPOBOKIEHHEM.

3agaHue 2.
1) BpruncnuTe, IpUMEHUB METOJI UHTETPUPOBAHMS 110 YACTAM:
[(x +1)e*dx

Oreer: (x +1)e* —e* + C
2) HasoBure Kakoe-a1u00 HH(GPOBOE CPEACTBO, MPUMEHUMOE IS
pelieHus qaHHou 3agaun. O00cHyTe Balll BHIOOP.

OTtBeT:
K uudpoBbsiM cpeacrBaM, KOTOpble MOI'YT ObITh NMPHUMEHEHBI JJIsI
pemieHdsi JgaHHOM 3agaum  otHocuTcss Wolfram Mathematica-
nporpaMMHoe oOecrnedyeHue, BKJOYawIilee O00JbIIOH Hadop
MaTeMaTHYeCKUX (PYHKIHH B TOM YHCJIE CHCTEMY KOMIbIOTEPHOI
ajaredOpbl, OPUMEHTHPOBAHHYI0 HAa MOATOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB € BHIYMCJICHUSMH U BU3YAJIbHBIM CONPOBOXKIACHUEM.
3aganue 3.

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

Oteer: 0,5x* (Inx—0,5) + C
2) HasoBure kakoe-m1M00 1H(POBOE CPEACTBO, MPUMEHUMOE IS
peuieHus qaHHo 3a1adn. O60CcHyTe Ball BHIOOP.

OrBer:
K uudposbiM cpeacrBaM, KOTOpble MOIYT ObITh NPHUMEHEHBbI ISl
pelieHusi AaHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe o0ecrnedeHMe, BKJIKOYawIinee O00JbmIOH HadoOp
MareMaTu4ecKuX (QyHKIUI B TOM YMCJIECHCTEMY KOMIIbLIOTEPHOM
ajiredpbl, OPUEHTHPOBAHHYI) HA TMOArOTOBKY MHTEPAKTHBHBIX
JOKYMEHTOB C BIYMCJIEHUSAMH U BU3YAJIbHBIM CONPOBOKIEHUEM.

VK-1.3.2
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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

3amanue 4.

1) BBILII/ICJ'II/ITB, IIPUMEHUB MECTOA MHTETPHUPOBAHUA 110 YaCTAM:
_'|,': * ginrdx

OtBer:—x”cosx + 2xsinx + 2cosx+ C
2) HasoBure kakoe-1100 1H(PPOBOE CPEACTBO, MPUMEHUMOE ISt
pereHust gaHHOM 3aaa4un. OOOCHYWTE Balll BHIOOP.

OTtBeT:
K uudgpoBbIM cpeacTBaM, KOTOPbie MOI'YT ObITh IPUMEHEHDI JIJIsI
peleHus JaHHOI 3agaun oTHOocuTcsa Wolfram Mathematica-
nporpaMMHoe odecrneueHue, BKJalovallee 00J1b110i Hadop
MaTeMaTu4ecKuX GyHKUUI B TOM YHC/Ie CHCTEMY KOMIbIOTEPHOM
ajre0Opbl, OpUEHTHUPOBAHHYIO HA MOAT0TOBKY HHTEPAKTUBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

24,

Samanne 1.

1) BblunciIUTE ONPEICICHHBIA HHTETPA:

-

J ax

a0

OtBet: 2
2) HazoBute kakoe-1n00 nuppoBoe CPeACTBO, MPUMEHUMOE IS
pereHust JaHHoM 3aaaun. OOOCHYWUTE Balll BHIOOP.

OTtBeT:
K mudpoBbiM cpeacrBaM, KOTOPble MOI'YT ObITh NPUMEHEHbI JIsl
pemieHdsi JaHHOM 3amaum  otHocuTcess Wolfram Mathematica-
nporpaMMHoe oOecrnedyeHue, BKJOYaIilee O00JbIIOH Hadop
MaTeMaTHYeCKUX (PYHKIHH B TOM YHCJE CHCTEMY KOMIbIOTEPHOI
ajaredOpbl, OPUMEHTHPOBAHHYI0 HAa MOATOTOBKY MHTEPAKTHUBHBIX
AOKYMEHTOB C BIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKICHUEM.

3anganue 2.

1) BbluuciInTE ONPEICICHHBIA HHTETPA:

1

J 2dx

0

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

OTtBerT:
K uudppoBbiM cpeacTrBamM, KOTOPble MOT'YT ObITh NMPHUMEHEHBbI [JIf
pelieHusi AaHHOM 3agauyd  oTtHocuTca Wolfram Mathematica-
NporpaMMHoe obecrnedyeHHe, BKJKWYawllee 00JblI0i  Hadop

VK-1.3.2

VYK-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
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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

MaTeMaTU4ecKMX (PYHKUIHMH B TOM 4YHCJEe CHCTEMY KOMIbIOTEPHOI
ajareOpbl, OPUMEHTHPOBAHHYI0 HAa MOATOTOBKY WHTEPAKTUBHBIX
JOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMPOBOKIEHUEM.

3aganue 3.

1) BeiuuciuTe onpeaeacHHbIN HHTETPa:

3

J xdx

-

OtBer: 9/2-4/2=5/2
2) HazoBute kakoe-11u60 mudpoBoe CPeaCTBO, MPUMEHUMOE IS
pereHust faHHOM 3aaa4un. OOOCHYWTE Balll BHIOOP.

OTtBer:
K uudpoBbiM cpeacTtBaM, KOTOpble MOTYT ObITH NMPUMEHEHBI ISt
pelieHusi JaHHOM 3agayd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe oOecrnedyeHue, BKJO4Yawilee O00JbIIOH Hadop
MaTeMaTH4YecKuX (PYHKHHH B TOM 4YHCJIe CHCTEMY KOMIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYI0 HA TOATOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB € BbIYMCJIEHUSIMHU U BU3YAJbHBIM CONPOBOKIEHHEM.

3ananue 4.

1) BblunciInTE ONPEICICHHBIN HHTETPA:

0

J x¥dx

-1

Otrer: 0-1/4=-1/4
2) Ha3zoBure kakoe-m1u00 nudHpoBOE CPEACTBO, MPUMEHUMOE IS
pereHust gaHHoM 3agaun. OOOCHYHUTE Balll BHIOOP.

OtBet:
K uudpoBbsiM cpeacTtBamM, KOTOPble MOTYT ObITh NPUMEHEHBI IS
pemienusi aaHHOW 3amaum  otHocutrcst Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJOYawilee O00JbIIOH Hadop
MaTteMaTu4yeckuX (yHKUMA B TOM 4YHCJIE CHCTEMY KOMIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYK) HA TMOATOTOBKY MHTEPAKTHBHBIX
AOKYMCHTOB C BLIMMCJICHUAMU U BU3YAJIbHBIM COIIPOBOKICHUEM.

3amanue 5.

1) BbluuciIuTe ONPEICICHHBIN HHTETPAT:



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

[ean

-1

Oteer: e-e!
2) HazoBute kakoe-1n00 nuppoBoe CPeACTBO, MPUMEHUMOE IS
peuieHus qanHou 3aqadn. OO0CHYITe Ball BBIOOP.

OTtBerT:
K mudpoBbsIM cpeacTrBaM, KOTOPbIe MOI'YT ObITh INPHUMEHEHbI IJIs
pelieHusi AaHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe oOecrnevyeHue, BKJO4Yawilee O00JbIIOH Hadop
MaTeMATHYeCKHX (PYHKIHII B TOM YHCJEe CHCTEMY KOMIbLIOTEPHOM
ajaredOpnl, OPHMEHTHPOBAHHYI0 HAa MOJAT0TOBKY MHTEPAKTHBHBIX
AOKYMEHTOB ¢ BHIYHCJIEHUSIMHU U BU3YAJbHBIM CONPOBOKIEHHEM.

25.

1. TIpouHTerpHUpyiiTe TPUTOHOMETPHUYECKYIO () YHKIIHIO

( cosx dx

OtsBer: 0,5

2. IlpounTerpupyiite TPUrOHOMETPUIECKYIO (DYHKIIHIO

( COSY dx

Otser: 0O
3. TIpouHTErpUpylTe TPUTOHOMETPHUUCCKYIO (DYHKITUIO

|r cos 2x dx

OtBer:0,25
4. TIpowHTErpupyiTe TPUTOHOMETPUICCKYIO (YHKIIUIO

|r siny dx

OtBer: 2

5. IIpouHTerpupyiite TPUrOHOMETPUUECKYIO (DYHKIIHIO

( sinx dx

OtBer: 1

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

Cemectp Ne2



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

26. | Kakas pyukuus z = f(x; V) Ha3bIBa€TCSA HENMPEPHIBHOM B TOYKE VK-1.V.3
My(x0:35)? YK-1.V.3
OtBer: Dynkuusa = = f(x; V) Ha3bIBaeTCs HeMPEPbLIBHON B TOYKe
My(x4; Vg ), €cI OHA OTIpeesIeHa B ITOI TOYKe U HEKOTOPOi ee
OKPECTHOCTH, HMeeT Mpeaet “j m,?} f(M) maTOT Npenesa paBeH
3HAYEeHUI0 (PYHKIUH Z B TOUKe M

27. | Kakas u3 GopMyn cootBercTByeT auddepenimany Gynkuun y=e<? YK-1.3.2

a) dy=2e?Xdx
YK-1.B.1
b) dy=e*dx
c) dy=2e*dx
OrBer: a)
28. | YacTHble IPOU3BOIHBIC YK-1.V.3
YK-1.V.3

o dz A=
1. Haiigure 4acTHBIE IIPOU3BOIHBIE e byHKIUH

_ sin(3+8x —7y)

2 — _x'3_1,-'?
cos(3+8x—Ty)+8( 2—4"1}' ! :|—5'iri'.'3—3x—?}'ZEx‘I}' !

|'2—x3_1,.-'_']‘

=

OTtBeT:

—cos(3+8x—7y)*7(2—x*y" )+ sin(3+ 8x— Ty)7xy*
(2—-x%y7)"

o dz A=
2. Haiinure yacTHBIE IPOU3BOAHBIE b GyHKIHN

sin(3 + 2x — 5y)

z= —
2 —x=y!
coz(3+2x—5y) 52|'2—x-}}". ]‘5‘!‘?!':’3—21‘—5}':41'1}".
OrBer: 1 7.2
[Z—x"9")
—cos(3+2x—5y) *5(2— x*y”) + sin(3 + 2x — 5y)7x*y*
(2 —x*y")?
o dz A=
3. Haiigure 9acTHBIC MPOU3BOIHBIC e byHKIIIT
sin(1+4x —3y)
z = —
3+ x=y’
cos(1+4x—3y)ed(3+x%y" ) —sin(1+4x—-3y)2xty"
OrtBer: —— 2
IS—,\_“}" |
—cos(1+4x—3y)+*3(3+x"y")—sin(1+4x— 3y)7x"y*
|:3 1 xzt},?jz

o =z  g=
4. HaiiguTe yacTHBIE TPON3BOIHBIE 1 = byHKIIUN

sin(7 +4x — 7y)
£

= -
3 —xy




cos(T+4x—Ty)+4(3—x" 3" |+ sin(7T+4x-7y)132°5"

(3—23y5)"

—cos(7+4x—T7y) *7(3—x*y®) + sin(7+ 4x— Ty)6x’y°
(8 —x%y®)?

OTtBeT:

o dz A=
5. Haiinure yacTHbIE MPOU3BOIHBIE e (1)yHKL[I/II/I

_ sin(5+ 8x — 5y)
B B

4 .
3 —x%y
cos(B+8x—5v)+8( 3—.1"}_1.'5 |+ zin(5+8x—5y 14.1"1_1.'5

(3—xty®)”

OTtBeT:

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

(3 — x*y®)?

29.

Brimucats ycinoBue pu KOTOPOM BEIpayKEHUE
P(x,y,2)dx + Q(x,y,z)dy+R(x,y,z)dz
npecTaBisieT coboi quddepeHnnan HeKoTopoi GyHKIMU U(X,Y,Z).
Orteer: [laHHOe BhIpaxeHue MpeacTaBJsieT co00ii nuddepenunan pynkuun
u(x,y,z), ecam: P(x,y,z) — 310 yacTHasi npou3BoaHasi GpyHkuuu u(X,y,z) mo
X;
Q(X,y,2) - 370 yacTHasi npou3BoaHasA GyHKIUH U(X,Y,Z) mo Y:
R(X,y,z) 310 yacTHasi npou3BoaHasi GyHKIUHU U(X,Y,Z) 10 Z.

VK-1.3.2

VYK-1.B.1

30.

Kakast Touka Ha3pIBAETCS TOUYKOW MakcumyMa QyHKIuu = = f(x; v]9

Otser: Touka (x; V;) Ha3pIBaeTcs TOYKOH MaKCHMyMa GyHKIHH
z= f(x;¥) , ec/u cymecTByeT TaKkasi 0 - OKPECTHOCTh TOUKH
(x5; Vo) M 2JIsl BCeX TOYEK (X; V), OTJIMYHBIX OT (X 5; V), U3 &-
OKPECTHOCTH TOYKH( X 3; V) BHINOJIHAETCS HEPABEHCTBO:

flo;v) < flxgv,)

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

31.

1. Haiitu npou3BoIHYIO QYHKIMH

flx,y) = (8+5x* +2v* — 7x®y*)* B Touke K(1,1) mo
HaIpaBJIeHHIO K Touke M (2,6
-2256
V26

OTtBeT:

2. HaiiTu npon3BOAHYI0 QYHKIUU

fle,v) = (7—x%+ 277 — x7*v%)7 B rouke K(1,1) mo
HampaBJeHuio K Touke M (4,3)

-280
OTBeT: —

O

3. Haiitu npou3BoaHyI0 QYHKIUU

fle,v) = (7—2x"%+2y7* —x%y™1)* p rouke K(1,1) mo
HanpasJIeHuIo K Touke M (5,2)

272
OTBeT: —
V17

4. Haiitu npou3BOJIHYIO (QYHKIIHIO

VYK-1.3.2

VK-1.B.1




flx,v) = (11— 2x3 4+ 2978 — x By
HamnpasJeHuio K Touke M (5,6)

—1520
OTtBeT: Ny

B Touke K(1,1) mo

5. Haiitu npou3BoaHYIO QYHKINU

fle,v) = (5+4x 1t —2v? — 2x%y*)* B rouke K(1,1) no
HarnpasIeHUIO K Touke M (2,3)

-380
OTBeT: —
V5

32.

Chopmynupyiite HeoOX0IMMOE YCIIOBUE SKCTpEMyMa
nuddepennupyeMoii QyHKIUU JBYX HepeMeHHbIX = = f(x; v),
Otser: Eciin B Touke N(x,;V,) nuddepenuupyemas GpyHkuus

z = f(x; v) HMeeT 3KCTPeMyM, TO ee YaCTHbIE NPOU3BOIHbIE B ITON
Touke paBHbl Hyt0 [, (xp;vy) = 0, f' (x;v,) = 0. 10 ycaoBue
Ha3bIBaeTcs He00X0AUMBbIM YCJI0BHEM IKCTpeMyMma.

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

33.

Kakoe ypaBHenue HazpiBaercs 1udpepeHnanbHbpIM ypaBHEHHEM
IIEpPBOro nopsaka?
OtBer: [(u¢depeHunalbHBIM  ypaBHEHHEM IIEPBOro IMOPSAIKA
Ha3bIBaeTCs ypPaBHeHHUe, cBs3bIBawomee X, Y u Y'. OHO MoxkeT ObITh
3aJ1aHO B OJJHOM U3 (pOpM:
F(x,y,¥') =0,

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

VK-1.3.2

VYK-1.B.1

34.

B kakom ciyuyae ¢pyukius y=¢(x,C) (umu ®(x, y, C) = 0), sBiseTcs
o01muM perieHueM auddepeHaIbHOr0 YpaBHEHUs IepBOro nopsiaka?
OtBer: O0mMM penieHHeM (00IIUM UHTErPAJIOM)
auddepeHINAIBLHOrO yPABHEHHS NEPBOTo NOPSIAKA Ha3bIBaeTCs
¢yukuus y=¢(X,C) (mmm ®(x, y, C) = 0), koTopas

a) ABJISCTCS PpelIeHueM YPaBHEHHUs NpH J100oM gonyctumom C;

0) s11000€e penieHHe MOKeT ObITH MOJIy4YeHO M3 Heé IPU HEKOTOPOM

3HA4YeHUH NOCTOSTHHOM C.

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

35.

SBnsercs mu GpyHKups x- + y* — 2x = € 0GUINM peleHneM
muddepeHnmansHoro ypapuenus X+yy' = 1?2

Otser: IndpepeHuupyst ykazaHHYI0 HeIBHO 32JaHHYI0 (PyHKIHIO
x*+ y* — 2x = C, momyuaem paBencro:2x + 2yy' — 2 = 0, To ecTh
x+yy' =1

Na, pynkuus x* + y* — 2x = C sBJasieTcsi OOIMM peleHneM
AU(pPepeHInATBLHOI0 YPABHEHUS.

VK-1.V.3
VYK-1.V.3

36.

Haiigure obuue pemenus nuddepeHIanbHbIX ypaBHEHHH,
IpeJCTaBIeHHbIX HIbKe. HazoBuTe kakoe-n1mbo 1udpoBoe cpeicTso,

KOTOPOEC MOXKET OBITH MMPUMCHCHO IJId PCIICHUA HaHHOﬁ 3a1a4u.
1 'L:r" = i
) .

OrBer: y =In|x| + C

OnHum u3 nndpoBkIX CPeaCTB, KOTOPbIe MOI'YT ObITh IPHMMEHEHBI

YK-1.3.2

VK-1.B.1




JJIA pemem»m HaHHOﬁ 3adavui, OTHOCHUTCH
Wolfram Mathematica

2. y'=2
) .

OrBer: Yy =5In|x| + €

OnnuMm U3 nu@poBbHIX CPEACTB, KOTOPbIe MOT'YT ObITH IPUMEHEHbI

JUJISI pellleHUs1 TaHHOM 3a1a4M, OTHOCUTCS

Wolfram M_athematica

1
'

. '|.‘:|' i
3 - 3x

OtBer: y = % In|lx| +C

OnnuMm U3 Hu@poBbHIX CPEACTB, KOTOPbIe MOT'YT ObITH IPUMEHEHbI
JUJISI pellleHUs1 TaHHOM 3a1a4M, OTHOCUTCS

Wolfram Mathematica
7

OrBer: y =7 In|x| + €
Oanum u3 nH@POBBIX CPEICTB, KOTOPbIE MOTYT OBITH IPUMEHEHbI
IS pelleHns JaHHOM 321241, OTHOCHTCS

Wolfram Mathematica
3

OrBer: y =3 In|x| + €
Onanum u3 nHGPOBBIX CPEICTB, KOTOPbIE MOIYT OLITH PUMEHEHbI
JJIS pelIeHus JaAHHOM 321241, OTHOCHTCS

Wolfram Mathematica
g

6. y' ==
a8
OrBer: y =9In|x| + €
OnHum u3 undpoBbIX CPeACTB, KOTOPbIe MOI'YT ObITH MPUMEHEHBbI
JUISl pelleHusl TaHHOM 3a1a491, OTHOCHTCH
Wolfram Mathematica
1. y=2
T x
OrBer: y =12In|x| + C
OnHum u3 undpoBbIX CPeACTB, KOTOPbIe MOI'YT ObITH MPUMEHEHBbI
JUISl pelleHusl TaHHOM 3a1a491, OTHOCHTCH
Wolfram Mathematica
2. y' =2
C) ~
OrBer: ¥y =31In|x| + C
OnHuMm U3 HU@poBHIX CPEACTB, KOTOPbIe MOTYT ObITH PUMEHEHbI
JUISl pelleHusl JTaHHO 3a7a491, OTHOCHTCH
Wolfram Mathematica
3. y' = =z
L) -
Otper: ¥y = 17In|x[ + C
OnHum u3 undpoBbIX CpeacTB, KOTOPbIe MOI'YT ObITH IPHMMEHEHBbI
JUIsl pelieHusl JaHHOM 3a1a4M, OTHOCUTCS
Wolfram Mathematica




OrBer: y =27In|x| + C

OnHuMm U3 Hu@poBbHIX CPEACTB, KOTOPbIe MOT'YT ObITH IPUMEHEHbI
JUJISI pellleHUs1 TaHHOM 3aa4M, OTHOCUTCS
Wolfram Mathematica.

37. | Pemmre 3anauy Komm npu HavanpHbIx yenoBusix: Y(1)=2 , r.e. naiiqute | YK-1.V.3
YyacTHBIC perieHus AuddepeHInanbHbIX YpaBHEHNH, TPEACTABICHHBIX VK-1.V.3
HUXKE

r=1
1. v = -
Oter: ¥y =In|x| + 2
2. y'=2
tA x
OtBer: ¥y =5In|x| + 2
3.y ==
S 3x
OtBer: y = % In|x| +2
=7
4, y = .
OrBer: ¥y =7 In|x| + 2
5 y' =2
T x
OtBer: ¥y =3 In|x| + 2
6. ' =2
C ) -
OrBer: ¥y =9In|x| + 2
7.y =2
C ) -
OrBer: ¥y = 12In|x| + 2
8. vy =2
tA x
OrBer: ¥y =31In|x| + 2
9. y' =2
OrBer: ¥y =17In|x| + 2
10.y' =2
E 3
OrBer: ¥y =27 In|x| + 2
38. | BeimummTe HOMeEp 1O KOTOPBIM PACIIONIOXKEH PsI, UTT KOTOPOTO HE YK-1.3.1

BBITTIOJIHACTCA HCO6XOI[HMBII>1 IIpHU3HAK CXOI[I/IMOCTI/I?

w  NE+3
1 ZTE:.‘J23+?

- 2
2) ZH:‘.'.T23+-1-

oo 5n?
3) an 13,2 2




- n®+3
4) Yot

n+1

OTtBet: 3)

39.

Kaxkue npusHaku uccienoBanus Ha CXOAUMOCTb IPUMEHSIIOT IS
YHCIIOBBIX PSAJIOB C MMOJIOKUTEIHBIMU YJICHAMU?
a) mpusHak /lanamGepa

b) npasuio Jlonurans
c) merox Kpamepa
d) mpusnak Koum.

Ortser: a), d)

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

40.

Ecnu psin cxonutes, TO 9TO MOKHO CKa3aTh 00 00IIeM YIeHE 3TOTr0
psna?

Otger: Ecam psig cxogurcs, TO ero 001IMii YieH i, CTPEeMUTCH K
HYJI0, T.e. [im 1, = 0. T0 yTBep:KAeHHe HA3bIBACTCH

1 —+0a
He00X0AUMBbIM NMPHU3HAKOM CXOAMMOCTH psija. B yacTtHocTH, eciin
001IMii YJIeH Ui, He CTPEeMMTCS K HYJII0, TO Psii PACXOIUTCS.

YK-1.3.2

YK-1.B.1

41.

Ecnu o6muii uieH psaja i, He CTpeMHUTCS K HYJII0, YTO MOXHO
YTBEPKAATh O CXOAUMOCTH psija?

Otger: Ecam psig cxogurcs, TO ero 001IMii YieH i, CTPEeMUTCH K
HYJI0, T.e. [im 1, = 0. 9T0 yIrBep:KAeHne Ha3bIBaeTCH

f1—+00
He00XO0AUMBbIM NMPHU3HAKOM CXOAMMOCTH psaaa. B yacTtHocTH, eciin
001IMii YJIeH Ui, He CTPEeMMTCS K HYJII0, TO Psii PACXOIUTCS.

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

42.

OOmuuit uneH psaga i, CTPEMUTCS K HYJIO. JJOCTaTOYHO JIU 3TOTO JUIs
TOT0, YTOOBI YTBEPKAATh, YTO JAHHBIN PSAJl CXOAUTCSA?

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

n—+oa
HE00X0AMMbIM NMPU3HAKOM CXOIMMOCTH psAaa, HO OHO HE SAIBJIACTCHA
A0CTATOYHBIM AJ1d TOI'0, YTOOBI YTBEpPKAATDh, UTO P CXOAUTCSH. T.e.
PAA MOKET OBITh KaK CXOAANIIMMCH, TAK U paCXoastimmcCs.

VK-1.3.2

VK-1.B.1

43.

o 5n”

n=13,2_5
HCCJ’ICI[OB@.TB I[aHHBIfI psAa Ha CXOOAUMOCTD. BBI6epI/ITC MECTOL
HUCCICI0OBaHUA U3 CITMCKA:

a) MHTerpaipHbIi IPH3HAK CXOAUMOCTH

b) Heo6xonumplii MpU3HAK CXOAMMOCTH
c) Ilpusnak Komu
d) Ipusnak Jlanambepa

OTtBer: Psia pacxoaurcs, He BLINMOJIHSETCS HE00X0TUMBIH
npu3HaK — b)

VYK-1.3.2

VK-1.B.1

44,

- (1n—
1. I/ICCJ'Ie}IOBaTI) CXOOUMOCTE psaaa Ef:l —
=

(G

ra | o

(5 I )

OTBer: cxoauTcs

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




- [4n ’
2. HccnemoBaTb CXOMUMOCTB psifia 2 e | —— =
o | o

OTBeT: cxoauTcs

- (Imn—3)2
3. HccrnenoBarh CXOAMMOCTD PAfia 2w | —— =
e |am—& )"
OTtBer: cxoauTcs
- (4n—5)3"
4. WccnenoBarh CXOAUMOCTb P 2o ) ———
" [(n+2)"
OTtBeT: pacxoaurcs
. [1n+3 41
5. HccnenoBarh CXOAUMOCTB psijia 2o, .1—;-“
il T=ilo
OTBeT: cxoauTco
- [1n—5 2 -
45. 1) Hccnenosatb CXOAMMOCTb Psid 2o ——— YK-1.3.2
T (en+2)3"
OTBer: cxoauTcs YK-1.B.1
2) Kakoii npusHak Bel ucrons3zoBanu. O00CHYyHTE CBOH BHIOOP.
. o .
OtBer: npuMenum npusHak Jdanamoepa. [ = lim L = ; o TK
Ji—roa LT
2\3<1, To psx cxoxurcs. [Ipusnak cpaBHenus u npusnaxk Komm He
MO3BOJISIT OTBETHTH HA BONPOC 3aJaHMSI.
- (4n—-5)" -
46. | 1) Mccnenosats cxomumocTs pssa e — YK-1.V.3
(n YK-1.V.3
OTtBeT: pacxoaurcs
2) Kakoii npusHak Bel ucronb3zoBanu. O00CHYHTE CBOM BBHIOOP.
OtBer: npuMmenum npusHak Komm. [ = rf,~..-'-:'r—”=4 , T.K. 4>1, TO psin
cxoautcsi. Heo0xoaumblii Npu3HaK, NPU3HAKH CPABHEHUS U
Janambepa He M03BOJISIIOT OTBETUTH HA BONPOC 3aaHMSI.
- [1n+3 4N -
4. 1) HccnenoBarh CXOAMMOCTD PAfa 2ore 1—;"“ YK-1.32
o | In+2)a™
OTBeT: cX0auTCA YK-1.B.1
2) HazoBute kakoe-mu00 mudpoBoe CPEeACTBO, MPUMEHUMOE IS
pereHust gaHHoM 3agaun. OOOCHYWUTE Balll BHIOOP.
OtBet:
K uudpoBsiM cpeacrBam, KOTOpble MOTYT ObITh NMPUMEHEHBI s
pemienust aaHHoW 3amaum  otHocutcsi Wolfram Mathematica-
nporpaMMHoe olecrnedyeHue, BKJO4Yawilee O00JbIIOH Hadop
MareMaTu4ecKuX (GyHKIUIA B TOM 4MCJ/ie CHCTEMY KOMIbLIOTEPHOM
airedpbl, OPHEHTHPOBAHHYK) HA NOAT0OTOBKY HWHTEPAKTHBHBIX
JTOKYMEHTOB ¢ BLIYHCJIEHUSIMU U BU3YAJbHBIM CONPOBOKIEHNEM.
48. | IlycTh MaH 3HAKOUYEPETYIOUIUICS P 2o_,u,. Ecmm pan, VYK-1.3.2
COCTaBJICHHBIN U3 a0COMIOTHBIX BEIUYHH |Un|, CXOAUTCS, TO YTO MOKHO
CKa3aThb 0 3HaKouepeayrouiemcs psaae? Beibeprure BepHbIi OTBET. YK-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

a) Psngcxomutes
b) Psx pacxomurcs

C) Psan cxomures abCOMIOTHO

OtBeT: C)

49,

Eciu aGCoIr0THEIE BETUYMHBI WIEHOB 3HAKOYEPENYIOIIEroCs psiaa
2w—y U, yOBIBAIOT M OOIIMIA YIEH PsAJa CTPEMUTCA K HYJIIO, TO 9TO
MOYKHO CKa3aTh 0 CXOAUMOCTH psaga? Beibepure BepHBI OTBET.

a) Pax cxoaurcs

b) Psx pacxomurcs
C) Psan cxomurcst aGCOIIOTHO

OtBet: a)

YK-1.3.2

YK-1.B.1

50.

CreneHHBIE pAAbL. I/IHTepBaJ'I " pagnycCc CXOAUMOCTH.

1. Haiitn 0o61acTh CXOAUMOCTH psiaa

oo

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

n=0
Orser: (—1;1)

2. Haiitu paanyc cCXOAMMOCTH psaa

oo

Z(Exj” =142x+4x> 4+ 2%x" 4 -
" OtBer: R=0,5
_ 3. Haiimn panmyc cxommmocTu pssia
2(5«‘()” =1+5x +25x% + -+ 5%x" + -
- OtBet: R=0,2
4. HaiiTu paguyc CXOIMMOCTH psijia

Z’(—l)"(:axj"_l 3r  (3x)% | (-1)"(3)"

1
OTBer: R = 3

5. OGnacThIO CXOAMMOCTH Psia

oa

ZC”(’T—MH =Co+C(x—a)+ Clx—a) +-+C (x—a)"..

n=0

Asnsiercs narepsan (2; 4). Halimure ero paanmyc cXoauMOCTH.

OtBer: R=1

YK-1.¥.2
VK-2.3.1

51.

CTeneHHOM paa L =p @, % "cXOMUTCS B ToUuKe Xo.UTO MOXKHO
YTBEPKIaTh 00 aOCOTIOTHON CXOJIMMOCTH ATOTO PsAZia B KAKIOH U3
TOYEK X, TAaKHX, uTo|x| =< |x,|?

YK-1.3.2

VK-1.B.1




Ortser: Ecan crenennoii psag 2. -, a,x " cXoquTcs B TOUKe X0, TO, OH
20COJII0THO CXOAUTCA B KAXKIO0H TOUKe X, IJIsl KOTOpoii |x| < |xg].
ITO yTBep:KIeHHE HA3LIBAETCSl TeopeMoii AdeJsl.
52, YK-1.3.2
1. Pasnoxuts MHorowten f(x) = —x* —10x" —30x —31 Bpax
Teitnopa B OKpECTHOCTH TOUKH ¥ = —2 VK-1.B.1
Otser:
flx)=—-3—-2(x+2)—4(x+2)"— (x+2)°
2. Paznoxurs muorowten f(x) = —x* —2x+5xr—1 B psin
Teiinopa B OKpeCTHOCTH TOYKH * = 1
OTger:
flx)=1-2(x—1)—5(x—1)*— (x—1)?
3. Pasnoxuth MEHOrowieH f(x) = —2x*+ 14x>—25x +12 3
psan Teiiopa B OKPECTHOCTH TOYKH ¥ = 2
OTser:
flx)=2+7(x—2)+2(x—2)*—2(x—2)3
4. Pasnoxuts MHOrowieH f(x) = —2x*—2x?+7x +13 B pan
Teitiopa B OKpECTHOCTH TOUKA ¥ = —1
OtBet:
flx) =6+5(x+1)+4(x+1)*—2(x+1)°
5. Paznoxuts MHOTOWIeH f(x) = —2x° —7x° —x +9 Bpsn
Teitiopa B OKPECTHOCTH TOUKUA ¥ = —2
OTser:
Fx)=-1+3(x+2)+5(x+2)2—2(x+2)°
Bomnpocs! (3agaun) muis 3adera / tud¢. 3auera npeacTabieHsl B Taduuie 16.
Tabmuna 16 — Bonpocs! (3agaun) mis 3adera / audd. 3auera
Kon
° IT .
Ne /it epeueHb BONPOCOB (3a1a4) i 3aueTa / 1udd. 3auera HHMKaTOpA

Y4eOHbIM MJIAHOM HE IPETYyCMOTPEHO

[lepeuenp TeM [ KypCcOBOTO TPOEKTHUPOBAHUS/BBIOJHEHUSI KypCOBOW pabOThI
MpeJICTaBICHbI B Ta0nwmie 17.
Tabnuna 17 — Ilepeyens TeM U1 KypcOBOTO POEKTUPOBAHNS/BBITIOJIHEHUS! KYpPCOBOM pabOThI

No /1 [TpumepHbIil epeyeHb TeM Ui KypCOBOTO IPOEKTUPOBAHUS/BBITTOIHEHHS
} KypcoBOl pabOThI
Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO
Bompocel i mpoBeneHUsT NPOMEXYTOYHOM aTTECTAlUM B BUJE TECTUPOBAHMUS

IpeJICTaBICHBI B Ta0wmIe 18.




Ta6mmuia 18 — [IpumepHsIii mepedeHb BOMPOCOB ISl TECTOB

Ex—1

y=e

Ne
Kon

o/ [TpuMepHBIii IepeYeHb BOIIPOCOB IS TECTOB WH/INKATO

pa

i}

TuroBoil BapuaHT TECTOB
1 cemectp
1. | Beruucnure 1) 1 YK-1.3.2
npezaen 2) 3 YK-2.V.1
. 3x*+2x—J3) 15
L e ) T
OtBet: 3)

2. | Touko# 1) 6 YK-1.¥.2
paspsiBa 2) 2 OIIK-
byHKIIUN 3) 1 2.3.1
v x—3 4) 4
) (_:(:—3].!1;11_:( OTtBerT: 3)

SIBIISICTCS] TOYKA

3. | IlpousBoHas 1) 2x-4%In4 VK-2.V.1
byHKUIUM 2) 2x-471
y=x°-4% 3) x-4%(2+x)
paBHa 4) x-4%(2 + xIn4)

Otgert: 4)

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

5. | Beramcure 1) ———+ VK-1.V.2
MHTETpa arerox

r dx 2) Inlarctgx| +C
J (1+x2)arctgf?) — m.:g:x +C
1
4) arctgx v
Otger: 1)

6. | Boruncmnure 1) 0,5 (3-8x)5(-8) VK-2.V.1
MIPOU3BOTHYIO 2) 0,5 (3-8x)°5 (8) VK-1.¥.2
byHKIIIHN
y=(3-8x)%° 3) 0,8 (3-8x)°° (-8)

4) 0,5 (3-8x)°8 (-8)
Otget: 1)

7. | Beraucaure 1) y =251 YK-2.V.1
NPOU3BOIHYIO 2) yv= g5
BTOPOTO 3) y=5e™ 1 OIIK-
nopsiiKa 4) 25 2.3.1
GyHKIMH Otser: 3)




8. | OOparHoii 1) v=x° YK-2.3.1
byHKIHEH 110 2) v = =
OTHOILIEHHIO K o
byHKIIUN 3) ¥ = IIF.X
g 4 y=e
: OtBet: 3)
SIBIISICTCS
byHKIHSA
9. | [lepBas 1) cxopocTh U3MeHeHusi PYHKIUH YK-2.3.1
MIPOU3BOHAS 2) wHampaieHue QyHKIUU OIIK-
byHKIIUN 3) mnpupartieHue QyHKIIUNA 1.3.1
HOKAa3bIBACT: 4) MIpUpAILICHUE apryMeHTa (pyHKIIMU
Otgert: 1)
10.| Auddepenunan | 1) oTHOIICHUIO MpUpaNIeHUs] QYHKIUY K IPUPAIICHHIO YK-2.3.1
(byHKINU paBeH aprymeHTa
2) TPOU3BEICHUIO MPHUPALICHUS (PYHKIIMU HA TIPHPAILCHNAE
aprymeHTa
3) npousBeaeHUI0 MPOU3BOAHOI HA MPHPaLEHHE
aprymeHra
4) mnpupaIIeHUIO apryMEeHTa
Ortser: 3)
11.| Boruucnure 1) 1 YK-1.V.2
YHCII0 TOYEK 2) 2 YK-2.V.1
paspbiBa 3) 3
byHKIMH 4) 0
.= x* + 2| Orser: 3)
- (,‘L'—Sj;'(ﬂ';'—‘l-j:
12.| Beruncianre 1) 0 YK-1.3.1
npezaen 2) 9
. sin®3x 3) 3
lim — 4) 1
Ortser: 2)
13.| VpaBHeHue 1) y=2x+4 VK-2.3.1
KacaTeJIbHOU K | 2) v =4x + 3
rpaduxy 3) y=2x—05
dyHKIHH 4) y=3x—4
y=x"—2 Ortger: 4)
B €r0 TOYKE C
abcruccoit
Xo= 1 uMmeeT BU
14.| Beruucnure 1) 0 YK-1.Y.2
3HAYCHHE 2) -1
IPOM3BOTHOM 3) 3
BTOPOTO 4) -4
nopsiiKa OTtBert: 4)
byHKIIUA
v =sin2x + 4x
B TOUKE ¥ = —
15.| MHOXecTBO YK-2.3.1

epBOOOPA3HBIX

1) — 2xsin3x —>cos3x +C
3 9




yHKIHIHN 2) 3xsin3x + éE‘DSEI +C
f(x]l=—xcos[3xé . 1
HMeeT BHI ) 3xsin3x — Jcos3x +C
4) 3xsin3x + 9cos3x + C
OTtBer: 1) -
16.| Berunciure 1) VK-2.V.1
WHTETpal OIIK-
" dx 1.3.1
J xlnx 2)
3)
4)
2)
OrBer: 3)
17.| Ecm 1) [* ;“ _ VK-2.V.1
OTpeieIEHHOMY 1 R4t OIIK-
MHTErpany 2) 6 [FEE 1.V.1
B dx ‘1 e+l
—— r2  dt
Jl VX T 3\,-';( 3) ,|1 JERR
PUMEHUTD 2 5de
[I0JICTAHOBKY 4) 6| 1328
x = t% 10 OH
IPUMET BUJ Otser: 4)
18.| Teno nBuxercs | 1) 6 YK-2.3.1
10 3aKOHY 2) 4
S(t)=5t3+1, 3) 10
Torna ckopocts | 4) 15
B MOMEHT OtBet: 4)
BpeMeHu t=1
paBHa
19.| Vkaxwure 1) Xusinx YK-2.3.1
byHKIHH, 2) X utg2x
KOTOpBIE 3) X wu Ccos2x
SIBIISTIOTCSI 4) X u sin2x
SKBUBaJIEHTHB! | OTBeT: 1)
MU ripu ¥ — 0
20.| Kakoe u3 Hike | 1) oTHOIIeHHE pupalieHns QyHKINUN K TPUPAILEHUIO YK-2.3.1

MEPEYNCIIEHHBIX
IIPEMIOKEHU N
ornpezenser
IIPOU3BOIHYIO
byHKIIUA
(kornma
npupanieHye
apryMeHTa

aprymeHra

2) oTHoIEeHNs (PYHKIIMU K TPUPALICHUIO apryMEHTa
3) oTHoIIEHKE TIpeena GYHKIUU K apTyMEHTY

4) mpeaes OTHOIIEHHSI PUPaLIeHnst PYHKIMH K
NPUPALIEHUIO APTYMEHTAa

OrtBer: 4)




CTPEMHUTCS K

HY10)?
2 cemecTp

ITonHbIi 1) 2x*ydx + 3x y3dy VK-1.¥.2
nuddepenuman 2) 3x*y?dx+ 22 ydy OIIK-
GyHKIUM 3) 3x ydx + 2x ydy 2.3.1
z = x3y? 4) 2x*y*dx + 3x7ydy
paBEH Otger: 2)
VYkaxure 1) Z7, L_ YVK-2.V.1
CXOJISIITHIACS o1
YHUCJIOBOU PsifI 2) o= n

3) Timi =

4 7,

Otger: 2)

Ykaxute 1) T2, = (x—2)" YK-2.3.1
CTCIICHHOMU P, 2) Ef'zi n (x —2)"
VTS KOTOPOTO S -
unrepsai (0;2) 3) Zi= S x—1)"
ABIISETCA 4) Xrogn(x+2)°
MHTEPBAJIOM OrtBert: 3)
CXOJIUMOCTH.
Ykaxute 1) 6 YK-1.¥.2
YaCTHYIO 2) 6xy
MPOU3BOIHYIO 3) 6x
no v dyskuun | 4) 3Fx*
JABYX OTtBert: 4)
TIEPEMEHHBIX
z = 3x%y
Ecmu V- 3t0 1) 2 YK-2.3.1
Ky0 co 2) 4 OIIK-
CTOPOHOU 3) 8 1.V.1
JUTUHBI 2 4) 16
eauHuupbl, Toraa | Oreer: 3)
UHTErpat
1, av
paBeH
HeoOxonuMmsbrii 1) 7, E_‘f VK-1.3.1
MpU3HAK e
CXOJIMMOCTH HE 2) Xo=y 2
BBITIOJIHEH IS 3) T Sns
pana i =1 3;!2 :2

4) Lz

OTtBer: 3)

Paccuuraiite 1) 2cos(5x+ 2y) VK-2.3.1
YaCTHYIO 2) —2sin(5x+ 2y) OIIK-
MIPOU3BOIHYIO 3) cos(5x+ 2y) 1.3.1
d=

gy
byHKIIIN

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

Otser: 2)




z = cos(5x + 2y

8. | Borunciure 1) 0 YK-1.3.2
MOBTOPHBIN 2) 1
UHTETpal 3) 05
[Jdy [V dx 4) 0,1
OTtBer: 3)
9. | Haiigure 1) [4,0) YK-2.V.1
0071aCTh 2) (-3,0)
CXOZIMMOCTH 3) (-2,0)
DL (9 D
e OtBet: 1)
10.| Haitnure 1) 5 YK-2.V.1
3HaYEeHHE 2) 2
¢ynkuuum nByx | 3) 10
IIEPEMEHHBIX 4) 19
7z=2x-y+15 B OrtBert: 3)
touke A(-2,1)
11.| Haiigure 1) 2Zcos(5x+ 2y) VK-2.3.1
YaCTHYIO 2) —2cos(5x+ 2y)
IIPOU3BOHYIO 3) cos(5x+ 2y)
z—‘: 4) (5x + 2)cos(5x + 2y)
byHKIUHA .
zy=Hsz'Jt[5x + 2y Orser: 1)
12.| Jlana (byHnKuI/Iﬂ 1) 1+ 3x— ;Xf VK-1.V.2
flx) =e™, 2) 1+ 3x+ 9x? O1IK-
TOT/1a IEPBHIE 3) 1— 3x+ 9x° 2.3.1
TpH (OTJIIMYHBIE 3 .
OT HyJIsl) WIeHa 4) 1+3x+x
Pa3NOKEHUS
stoit pyHkuu | OTBet: 4)
B psax Teiopa
B OKPECTHOCTH
TOUKU Xy =0
UMEIOT BH]T
13.| IToBTOpPHBII 1) 0 YK-1.3.2
UHTErpal 2) 1 VK-1.V.2
3) 05
vlnf dx VI"; dy vI"__ﬁl d4) -1
paBen Otser: 2)
14.| HeoGxoumbrit 1) T VK-2.3.1
NPU3HAK Tniader
CXOJIMMOCTH HE 2) Zi=1 S1a
BBITIOJIHEH IS 3) =, 5

pana

[ P
a7 prd

4) E:zl :'3.: +3

n”+1




OtBer: 1)

15.| Eciu V- 310 1) 27 YK-2.3.1
Ky0 co 2) 9 OIIK-
CTOPOHOI 3) 81 1.V.1
JUTAHBI 3 4) 16
eauHuiel, Toraa | Oreer: 1)
UHTETpal
fff, av
paBeH
16.| Beraucnure 1) 0,2 YK-1.3.2
HOBTOPHBIH 2) 0,3 OIIK-
UHTErpal 3) 0,25 1.3.1
[Fax [FEdy |4 05
; OtBert: 3) 0,25
17.| Haiigure 1) [0, 4) YK-2.V.1
obacTh 2) (0,3)
CXOJIUMOCTH 3) (0,2)
D R D
e Otget: 1)
18.| Beruucnure 14,5 VK-1.3.1
HUHTETpaI 2) 0,75
e |94
Jc dx Jl xvdy | gy
Ortser: 2)
19.| YacrHas 1)6 YK-2.3.1
IIPOU3BOTHAS 2) bxy
o x pyukoun | 3) 6X
JIBYX 4) 6x + 3x?
TePEMEHHBIX OrtBer: 2)
z=3x°y
20.| 3naueHue 1) 15 YK-2.V.1
¢Gynkuu aByx | 2) 20
HepeMEHHBIX 3) -15
7=3x-2y+16 B 4) -20
touke A(1,2) OtBet: 1)
paBHO
21. VYkaxure Tun aupdepeHInaibHOro ypaBHeHUs YK-2.3.1
(2x+ D)y +y=x:
OtBeTsl:
1) VYpaBHEHUE ¢ pa3AeISIONMMUCS TEPEMEHHBIMU
2) JIuneiiHoe ypaBHEHHE
3) VYpaBuenue bepHymnu
4) VYpaBHeHHE B MOJHBIX AU PepeHImranax
Otser: 2)
22. VYkaxute obmiee pemieHue nuddepeHuanbHOro YK-2.3.1
ypaBHenns (2x + 1)dy + y*dx = 0: OIIK-
1) v=2In[2x+ 1|+ C 1.V.1




2) ¥y =In|2x +C|
2

) ¥= In|Zx+1|+C
4) y = 3Inl|x]|
Otgert: 3)
23. Ykaxkurte yacTHOe penieHue auddepeHnaaILHoTro YK-2.3.1
yYpaBHEHHS
v' + 2y = 4, yj0BJ€eTBOpSAIOIIEE HAYAILHOMY YCJIOBHIO
y(0) =5:
1) y=4e ¥ +5
2) yv=4—x

3) y=3e 2 +2
4) y =2 +2

Ortser: 3)
24, Cpenu nepeuncieHHbIX TuddepeHInaTbHbIX YpaBHEHUI
YKQKUTE YPABHEHUE C PA3ACIAIOLNIUMHUCS IEPEMEHHBIMMU: YK-2.3.1
1) (x*+v% + 2x)dx + 2xydy = 0 OIIK-
2) (x*+y*)dx +2xydy =0 1.V.1

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

Ortser: 3)

CucreMa OlLIEHUBAHUS TECTOBBIX 3a/laHUN:

1 tun) 3anaHue KOMOMHMPOBAHHOIO THUIIA C BBIOOPOM OJHOIO BEPHOTO OTBETa U3 UETBIPEX
NPEJJIOKEHHBIX U 000CHOBAHWEM BbIOOpa CUMTAETCS BEPHBIM, €CJIM MPaBUIIbHO yKa3aHa Ludpa
U TIpUBEJIeHbl KOHKpPETHbIE apryMeHThl, HCHOJb3yeMble Ipu BbIOOpe oTBeTa. IlonHoe
COBIAJIEHUE C BEPHBIM OTBETOM OlLlIeHHUBaeTcs | OaljioM, HEBEPHBIN OTBET WJIM €T0 OTCYTCTBUE —
0 6annos.

2 tun) 3agaHue KOMOMHMPOBAHHOI'O THMAa C BHIOOPOM HECKOJBKHUX BapUaHTOB OTBETa W3
NPEUIOKEHHBIX U Pa3BEpPHYTHIM OOOCHOBAaHMEM BBIOOpA CUMTAETCS BEPHBIM, €CIM MPAaBUIBHO
yKa3aHbl MUGPHI ¥ TPUBEICHBI KOHKPETHBIE apTyMEHTHI, UCIIOJIb3yeMble TIPU BBEIOOpE OTBETOB.
[TonHOE coBmageHne ¢ BEPHBIM OTBETOM OIleHHMBaeTcs 1 OaioM, eciau AOMYIIeHbl OIIMOKH WU
OTBET OTCYTCTBYeT — 0 Oasios.

3 tumn) 3anaHue 3aKpHITOrO THUIA HAa YCTAHOBJIEHHWE COOTBETCTBUS CUMTAETCS BEPHBIM, €CIU
YCTAaHOBJIEHBl BCE COOTBETCTBUS (MO3ULMU U3 OJHOTO CTOJNOIA BEPHO COIOCTaBIEHBI C
NO3ULUAME Apyroro ctojibua). [lonHoe coBnaaeHne ¢ BEpHBIM OTBETOM OlieHuBaeTcs 1 6amiom,
HEBEpHBIN OTBET WM ero oTcyTcTBHe — 0 6ayioB

4 tun) 3amaHue 3aKPBITOTO THIA HA YCTAHOBJIEHHE IOCIEI0BATEILHOCTH CUHUTACTCS BEPHBIM,
€ClIM IIPAaBUJIBHO YyKa3zaHa BCs IocienoBarenbHOCTh HHpp. IloaHoe coBmageHne ¢ BepHBIM
OTBETOM olleHuBaeTcs | 6aymiom, eciiy JOMyIIeHbl OIMOKH UK OTBET OTCYTCTBYET — () Gasuios.

5 Tun) 3anaHue OTKPBITOTO THUIA C PA3BEPHYTHIM OTBETOM CUMTAETCS BEPHBIM, €CIH OTBET
COBIMAJAET C STAIOHHBIM [0 COAEP)KAHUIO M TmosiHOTe. lIpaBUNbHBIM OTBET 3a 3ajaHue
OlLlcHUBAETCs B 3 Oaiia, eClii JOMyIIeHa O/IHA OIMOKa \ HETOUYHOCTH \ OTBET MPABUIIbHBIN, HO HE
HOJHBIN - 1 06am, ecnu gomyieHo Oosiee 1 ommOKu \ OTBET HENPaBUIIBHBIN \ OTBET OTCYTCTBYET
— 0 6amos.



[lepeyeHr TeM KOHTPOJBHBIX PAOOT MO AUCIUIUIMHE OOYYAIOIIMXCS 3a0YHON (OpPMBI
o0ydeHus1, IpeICTaBIeHbI B Ta0mie 19.

Ta6smma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

No i/t ITepeyeHb KOHTPOJIBHBIX PAOOT
1 JuddeperunpoBanue 1 HHTETPUPOBAHKUE (HYHKIIHIA
2 JY. psnbl

10.4. MeToau4eckue  MaTepUaNbl,  ONPEACISIONUE  HPOLEAYPHl  OICHUBAHUS
WHAMKATOPOB, XapaKTEpU3YIOLUUX dTanbl (OPMUPOBAHUS KOMIETCHLUN, COJAEpKATCi B
JOKaJbHBIX HOpPMATUBHBIX akTax [YAIIL, periamMeHTHpyOUMX TMOPSAOK U MPOLEAYPY
MPOBEJCHUS TEKYIIEr0 KOHTPOJISL YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTalli 00Yy4aroIIUXCs
I'VAIL

11. Meroauueckue yKazaHus JUisi 00y4aroIUXCsl 10 OCBOCHUIO UCIUIITUHbBI

11.1. Meroauueckue ykazaHus s OOyYalOIIUXCS 10 OCBOCHHIO JICKIIMOHHOTO
MmarepHaa.

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOIO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKoe U SICHOE H3JI0KeHHe ydeOHoro marepuana. Ha3HaueHue cOBpEeMEHHOH JieKLHMH B
paMKax JUCHUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMALHIO TIO TEME, 2 B OCBOCHHUH
(byHaaMEHTaIbHBIX NpoOJeM JUCHMIUIMHBI, METOJOB HAy4yHOrO IIO3HaHMS, HOBEHUIIMX
JOCTUKEHUI HaydyHOW MbIcau. B yueOHOM mporiecce JIEKIHs BBIIOJIHSAET METO/I0JIOTMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIUs packpbIBaeT NOHATUIHBIN anmapar
KOHKPETHOW OO0JIacTH 3HaHUs, €€ MpoOJeMbl, JaeT IeNbHOE MPEACTaBICHUE O JAUCIUILIHHE,
IOKa3bIBAaeT B3aMMOCBS3b C IPYTUMU JAUCHUILIMHAMU.

[InaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYaIOUIMMHUCS JEKIIMOHHOIO MaTepuaa;

— TIOJIyu€HHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HaHUH, YpPOBEHb
KOTOPBIX OIpeJeNsIeTcs 11eJeBOM YCTAaHOBKOM K KaXK10l KOHKPETHOI TeMe;

— TOJy4Y€HHE ONbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIO/IaBATENEM;

— pasBuTHE NPO(ECCHOHATHHO-IETOBBIX  KadecTB, JIIOOBM K  TIpeAMETYy U
CaMOCTOSITEIBHOTO TBOPYECKOI'O MBIILITICHHUS.

— TOsBJIEHUE HEOOXOAMMOI0 HHTEpeca, HEOOXOAUMOTO JJIsi CAMOCTOSITENIbHOM pabOTHI;

— TIOJy4YyeHHE 3HAaHUNW O COBPEMEHHOM YpPOBHE pAa3BUTHS HAyKM U TEXHUKU U O
IIPOTHO3€ UX Pa3BUTHsI Ha OJMKaillline rofbl;

— HayuyuTbCs METOJMYECKH oOpabaTbiBaTh MaTepuas (BBIAEIATH TJIaBHBIE MBICIH U
MIOJIOKEHUSA, MPHUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  Pa3jIM4YHBIX
bopMynupoBKax);

— TOJIyueHHE TOYHOT'O TOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSATHH.

JlekunoHHBI MaTepua’d MOJXKET COINPOBOXKAATHCS JIEMOHCTpalMed CIalIoB U
HCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaja IpH MPOBEIEHUU KOPOTKHX JHUCKYCCHUIl 00
0COOEHHOCTSX MPUMEHEHHS OTJENIbHBIX TEMAaTHK M0 JUCLUIUIMHE.

CrpyKTypa npeiocTaBieHHs JEKIIHOHHOT0 MaTepuana:

— Omnpenenenns MaTeEMaTHYECKUX TEPMUHOB.
—  @®OopMyIMpPOBKA TEOPEMBI.

— Jloka3arenbCTBO TEOPEMBI.

— HNnmroctpupyromye npumepsl.

11.2. Metoauueckue ykazaHUs sl OOYYaIOIIUXCS MO TPOXOXKIACHUIO MPAKTHYECKUX
3aHATUHA




[IpakTHyeckoe 3aHATHE SBISETCS OJHOM M3 OCHOBHBIX (DOpPM OpraHM3aluu y4yeOHOTO
nporecca, 3aKII0YaroNasics B BBIMTOJIHEHUH 00YJaIOIIUMHUCS 1T0JT PYKOBOJICTBOM IIPETIOIaBaTEI
KOMITJIEKCAa YYEOHBIX 3aJaHUN C LENbI0 YCBOCHHS HAyYHO-TEOPETUYECKUX OCHOB Yy4eOHOMU
JMCLUITIINHBL, TPHOOPETEHUS YMEHUI M HAaBBIKOB, OIBITA TBOPUECKOM JIESTEIbHOCTH.

Lenbr0 MPaKTUYECKOTO 3aHATHUS IS 00yYaroIIerocs siBIsSeTCSl IPUBUTHE O0YUYaIOIIMMCS
YMEHHI ¥ HaBBIKOB ITPAKTUYECKOHN EATEIBHOCTH 10 N3y4aeMOt TUCIUILINHE.

[Tnanupyemble pe3yabTaThl IPH OCBOSHHH 00y4YarOMUMCS PAKTUIECKUX 3aHATHI:

— 3aKpervieHue, yriryOleHue, pacIIMpeHHe W JeTaau3alus 3HaHUK TNpH PEUICHUH
KOHKPETHBIX 3a]1a4;

— pa3BUTHE [IO3HABATEJIbHBIX CIOCOOHOCTEH, CaMOCTOSITENBHOCTH — MBIIUICHUS,
TBOPYECKON aKTUBHOCTH;

— OBJIAJICHHE HOBBIMH METOJAMH M METOJUKAMH M3Y4YEeHHUS KOHKPETHOW yueOHOI
JVCLUTUIMHBI,

— BBIpa0OTKa CIIOCOOHOCTH JIOTHYECKOTO OCMBICICHUSI MONYYCHHBIX 3HAHUH IS
BBITIOJTHEH U 33/JaHNUH;

— CBS3aHHBIC C MOJyY€HHEM HOBOW MH(OpMAIK MyTEM CaMOCTOSITEIHHO BHIOPAHHBIX
o0ecrieyeHne palMoOHATBHOTO COUYETAaHHS KOJUICKTHBHON M MHAWBUAYAIBHOW (hopM 00yUdeHHS.

@OyHKINY TPAKTUYECKUX 3aHATHI:

— TO3HaBaTeJbHas;

— pa3BUBAIONIAS;

—  BOCIIUTATENbHAS.

[To xapakTepy BBIIOJHSAEMBIX OOYYAIOIIMMCS 33JaHUM MO TNPAKTUYECKUM 3aHSATHAM
MOJPA3IIENIAIOTCS Ha:

— O3HAKOMHTENIFHBIE, NPOBOAMMBIC C IENbI0 3aKpeIUICHHS ¥ KOHKPETH3aLuH
U3y4CHHOT'0 TEOPETUYECKOTO MaTepraa;

— aHaIWTUYECKHE, CTABSIIME CBOCH IIEJBbIO MOJyYeHHEe HOBOW MH(OpMAaIi Ha OCHOBE
(dbopMaIi30BaHHBIX METO/IOB;

— TBOpPYECKHE, IMOJIXO/I0B K PELICHUIO 3a/1ay.

®opmbl OpraHu3aiy NPaKTHYECKUX 3aHATHIA:

- B UHTepakTUBHOW (Qopme (pemieHHe CHUTYallMOHHBIX 3ajad, 3aHsATHA 110
MOJICIUPOBAHUIO PEASIbHBIX YCIOBHMA, TPYIIIOBbIE TUCKYCCHH);

- B HE MHTEPAKTHBHOH (opme (BBHIOJHEHHE YIPXHEHWH, PEIICHHWE THUIOBBIX 3ajad,
pelleHre CUTYallMOHHBIX 3aJ1a4u U IPYToe).

TpebGoBaHust K MPOBEACHUIO NPAKTUYECKUX 3aHITUN

[IpakTryeckne 3aHATHS HAYMHAIOTCS C 3alACH B OKypHANl  IperojaBaTelis
HPUCYTCTBYIOLIUX CTYACHTOB. 3aTeM O00BSABISACTCS TEMA MPAKTUYECKUX 3aHATHH.

[IperoaBaTens YUTAET YCIOBME 3ala4d M TpeiaraeT CTYACHTAM CaMOCTOSTEIhHO
peLTh 3a/1auy, UCHOJb3ys 3HAHUS, MOITYyYEeHHbIE CTYAEHTOM Ha JieKuuu. CTyAeHT, KOTOpbIH
NEPBBIM PEIIWI 3aJady, BBI3BIBACTCS K JOCKE. B ciydae ecnm CTYIEHT MPaBHIBHO PEIIHI
3ajady, OH mosy4aer 5 6ayuioB. Ecam cTydeHT pemraer 3aaady ¢ MOMOUIbIO MPENoaaBaTes, TO
nonyyaer 4 Oamna. 3aTeM, B KOHIIE CEMECTpPa, OLIEHKH CTYAEHTOB (BKJIIOYAs OLEHKY
MOCEIIaeMOCTH) TepeBoJsATCSs B OOHychl (kauectBO) or O g0 5 OammoB. OTu OOHYCHI
n00aBIsAOTCS K 0011l cymme 0aioB B paMKaxX MOAYJIbHO-PEUTHHIOBOM CHCTEMBI.

CryneHtaM BbLIaeTCsl JOMAIllHEE 3aJaHMe B BHJE 3ajady, KOTOpbIE OHM CHAIOT B
YCTaHOBJICHHBIE CPOKH.

11.3. Mertoauueckue yKazaHus UIsl OOYJaIONIUXCS 110 MPOXOXKICHUIO CAMOCTOSITEITHHOM
paboThI

B xone BBIMOMHEHUSI CaMOCTOSITENHPHOM pabOThI, 00yJarONTUCs BBHITOIHAET PabOTy 1O
3aJJaHUI0 ¥ TIPU METOJUUYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HernocpeiCTBEHHOIO
y4acTHsl.



Jnst oOyyaromuxcst 1Mo 3a04yHOM (opMme OOy4eHHs, CaMOCTOsITeNbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOJIBHYIO padoTYy.

B mporiecce BBIMOTHEHHSI CaMOCTOSITEIBHON paboThl, y oOyuaromierocs (Gopmupyercs
nenecooOpa3Hoe IIaHUPOBaHUE pabouero BpEMEHH, KOTOPOE MO3BOJISET UM Pa3BUBATh YMEHUS
Y HaBBIKM B YCBOCHHM M CUCTEMATH3allMHM MPUOOpPETAEMBIX 3HAHUI, 00ECIICYMBACT BBICOKHUIA
YPOBEHb YCIEBAEMOCTH B TIEpUOJ OOYUYEHHsI, IOMOTAeT IIOJIyYUTh HABBIKH ITOBBIIICHHUS
po(hecCHOHATLHOTO YPOBHSIL.

MeroauyeckiMH ~ MaTepuallaMH,  HaNpaBJSIONIMMU  CAMOCTOSITENIbHYIO — paboTy
00yJarouumxcs SABISIOTCS:

—  y4eOHO-METOJINYECKUI MaTepHall 1o TUCIHUILIHHE;

11.4. Meroauyeckue yKazaHUsA Ui OOYYAIOIIMXCS IO MPOXOXKACHHUIO TEKYIIETO
KOHTPOJIS YCIIEBAEMOCTH.

Texkymuii KOHTpPOJIb YCIIEBAEMOCTH IPELyCMaTPUBACT KOHTPOJIb KadyecTBa 3HAHHM
00y4aromuxcsi, OCYIIECTBISIEMOTO B TEYEHUE CEMECTpa C IIeNbI0 OLEHHBAHUS XO0/1a OCBOCHHS
JUCLUTUIMHBL.

B Teuenme cemectpa B cuctemMe IucTaHmMOHHOro oOydenuss ['YAII B dopme
TECTUPOBAHUS MPOBOJATCS JIBE IIPOBEPOYHbIE pabOThl IO PEHICHUI0 3aJad M OAMH
TEOPETUYECKHid Ompoc (TepeueHb BOIPOCOB JUIS TECTOB pa3MelnieH B «baHKe BOIPOCOB» B
cucreMe AucTaHIHOHHOTO oOyueHuss ['YAII), Ha mNpakTHYECKHX 3aHATUSX TMPOBOAITCS
IPOBEPOUHbIe pabOTHI MO pazjesiaM Kypca B MMCbMEHHON (opMe, pacCUMTaHHbIE KaK Ha L1eJ0e
3aHATHUE, TAK ¥ HA €T0 YacTh.

Pe3ynpTaThl TEKyIIEro KOHTPOJS YCIIEBAaEMOCTH OyIyT YyUUTBIBATHCS MPH MPOBEACHUU
IPOMEKYTOYHOU aTTecTaluy (IIPU UCIIOIB30BAHUU OATBHO-PEHTHHIOBOI CHCTEMBI OLICHUBAHMS,
KaX/blii BHJ KOHTpOJS OLEHMBAaeTCs B Oajulax, W3 KOTOPbIX (OPMHUPYETCS MTOTOBBIN
pe3ysbTar).

11.5. Metoauueckue yka3zaHus A OOy4aroUUMXcs MO MPOXOXKACHUIO MPOMEXKYTOUHOMN
aTTeCTallH.

[IpomexyrouHas  arTectauus  OOydalOIIUMXCS ~ NpPEAyCMaTpUBAEeT  OLICHUBAHME
POMEXKYTOUHBIX U OKOHYATENIbHBIX PE3yabTaTOB O0YyUEHHs MO JUCHUIUIMHE. DK3aMeH — Gopma
OLICHKHM 3HAHUI, MOJTYYEHHBIX 00YYaIOIMMCS B MPOLIECCE U3YUYEHHUS BCEW MUCIUIUIMHBI WU €€
YacTH, HAaBBIKOB CaMOCTOSATENBbHOM paboThl, CHOCOOHOCTHM MPHUMEHATh HUX Ul pPEeLIeHUs
IMPAKTUYECKHX 33/1a4. DK3aMEeH, KaK IMPaBUJI0, IPOBOJUTCS B MEPHOJ] K3aMEHAIIMOHHOM Ceccuu
M 3aBEpIIAETCS ATTECTALMOHHOM OLEHKOM «OTIMYHO», «XOPOILIO», «yIOBJIETBOPUTEILHOY,
«HEYJIOBJIETBOPUTEIBHO.



JIuct BHECEHUsI U3MEHEHUH B pabouyro MporpaMMy JUCHUTUTMHBL

Jlara BHECEeHHS
H3MEHEHUI U
JIOTIOJTHCHUH.

TToamuce
BHECIIIETO
H3MEHECHUS

ConeprxaHne N3MEHEHHH B JOTIOTHEHUI

Hata u Ne

MPOTOKOIA
3acemaHus
Kadeapbl

Ionnuce
3aB.

kadenpoi




