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AHHOTaUs

Hucrunmaa «MaTtemaTtrka. MaTeMaTHYecKHii aHajau3» BXOIUT B 00pa30BaTEIIbHYIO
POrpaMMy BEICIIETO 00pa30oBaHUs — MPOTPaAMMy CICIHATUTETA TI0 HAIIPABIECHUIO TOATOTOBKH/
cenuaibHocTd  11.05.01 «PagmoseKkTpoHHbIE CHCTEMBI M KOMIUIEKCHD» HalpaBJIECHHOCTH
«PanosIeKTpOHHBIE CUCTEMBI Tepenadn nHbopManuny. Juciurumaa peanusyercss kadeapoit
«Nely.

JlucuurinHa HareleHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITCTESHITUH:

VYK-1 «Cnoco0GeH oCyIecTBIATh KPUTUYECKHH aHalu3 MPOOJEMHBIX CHUTyalluid Ha
OCHOBE CHCTEMHOTO I0JIX0/Ia, BEIpabaThIBaTh CTPATETHIO JCHCTBUN

OIIK-1 «CnocobeH mpuMeHSTh (PyHIaMEHTAJIbHBIE 3HAHUS, MOJyYEHHBIE B 00JaCcTH
MaTeMaTHYeCKUX ¥ (WJIM) €CTECTBCHHBIX HAyK, M HCIIOJIb30BaTh WX B MpodeccrnoHalbHON
eATEIIEHOCTH

ConepkaHue  AWCIUIUIMHBI ~ OXBaTbIBa€T  KPYr  BONPOCOB,  CBSI3AHHBIX  C
nuddepeHIMAIBHBIM 1 WHTETPAJIIbHBIM HCUHUCICHUEM, TEOPHEH MpEeIeioB M PSAIOB U HX
MIPUMEHEHHUEM.

[IpenogaBanne AMCHUIUIMHBI MpeAycMAaTpUBaeT cienyromue QGopMbl OpraHu3aluu
ydqeOHOro Tpolecca: JeKyuu, NpaKkmuyecKkue 3aHAMUS,  CAMOCMOSAMENbHAs  paboma
obyuarowe2ocs.

[IporpamMmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONINE BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUYHASI aTTecTalus B GopMe IK3aMeHa. .

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONIME BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIICBAEMOCTH, IIPOMEKYTOUHAS aTTeCTAIUs B (hOpMe IK3aMEHa.

OO0miasi TpyAO0EMKOCTh OCBOEHHS JUCUUIUIMHBI COCTaBJSeT 9 3a4eTHBIX eauHuI, 324
gaca.

SI3bIK 00yUYeHUs 0 JUCIHMILTUHE «PYCCKHMA »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE
1.1. Tlenu npenomaBaHus TUCITUTITUHBI
— (opmupoBaHUE y CTYACHTOB TOHUMAHUS POJIU MATEMAaTUKHA B COBPEMEHHOM
MUpE, HayKe M MPAKTHICCKON JICATSILHOCTH B M30paHHOW CICIMATbHOCTH;
— (opmupoBaHUE y CTYACHTOB CIOCOOHOCTH M HaBBIKOB (DOPMYIIUPOBATH U PEIIATh
npodeccroHabHBIC 32/1a49M ¢ UCIIOJIb30BAHMEM aliapara MaTeMaTHYECKOTO

aHaJIn3a.

1.2. JlucumninHa BXOIUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTeIbHON MPOTrpaMMBI
BhIcIIeTo oOpasoBanus (naiee — OIT BO).
1.3. TlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0yUEHHS 110 AUCIUILINHE, 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.
Tabmuna 1 — [lepeuenb KOMIETEHIMI U UHAUKATOPOB UX JTOCTHKEHUS
Kon n
Kareropus (rpymnmna) Koa u HanMeHoBaHMe HHANKATOPA
HauMEHOBAaHHE
KOMIIETEHIIUU JIOCTUKEHHS] KOMIIETEHIIUU
KOMIIETEHIIUH
VYK-1.3.1 3HaTh METOJIBI KPUTHYECKOTO
YK-1 Cnocoben AL Kp
aHaJIM3a U CUCTEMHOI'0 OJIX01a
OCYIIECTBIISATh
N VYK-1.3.2 3HaTh METOIMKU Pa3pabOTKu
KPUTUYECKUI . .
AHALHS CTpaTeruu JeHCTBUH /7S BBIABICHUS U
pelieHus MpoOIIEMHBIX CUTYaIui
POOJIEMHBIX
YHuBepcanbHbIE P — VK-1.Y.3 ymeTs BelpabaTbIiBaTh CTPATETUIO
KOMIIETEHITHH y JIEeNCTBUI 1715 petieHus npoOIeMHON
OCHOBE CUCTEMHOI'0
CUTyaluu
MOJIX0/1a,
VK-1.B.1 Bi1ageTs HaBBIKAMH CUCTEMHOI'O U
BbIpa0aThIBaTh
KPUTHYECKOI'O MBILIUICHUS; METOIUKaAMU
CTpaTeruio
< . MIOCTaHOBKH LIEJIH, OTPEIeNIeHUsI CIOCOO0B ee
JencTBU
JIOCTHKEHUS
OIIK-1 Cnocoben
OIIK-1.3.1 3HaTh pyHAaMEHTATbHBIE 3aKOHbI
MPEJICTaBUTh
IIPUPO/IBI U OCHOBHBIE (PU3NYECKUE
aJICKBaTHYIO
COBDEMEHHOM MaTEMaTHYECKHUE 3aKOHBI
P Y, OIIK-1.¥.1 ymeTs npuMeHsTh pu3nUECcKue
YPOBHIO 3HAHUH
3aKOHBI M1 MaTeMaTH4YE€CKHE METOIbI JUIs
O61enpodeccnoHanbHble | HAYYHYIO KapTHHY

KOMIICTCHIIN U

MHpa Ha OCHOBE
3HAHUS OCHOBHBIX
MOJIOKEHUH,
3aKOHOB M METOJOB
€CTECTBEHHBIX HAyK
1 MaTEeMaTHUKH

pelIeHus 3a/1a4 TEOPETUIECKOTO U
MIPUKJIATHOTO XapaKTepa

OIIK-1.B.1 B1ageTs HaBBIKAMH
MCIIOJIb30BaHUs 3HAHUN QU3HUKH U
MaTE€MaTUKHU IIPU PEUICHUU TPAKTUYECKUX
3aJa4

2. Mecro nuctuIuIMHEL B cTpykType OI1

JucuumiuHa He Oa3upyeTcss Ha 3HAHMAX, paHee NPUOOPETEHHBIX CTYAEHTaMH MpU
M3YYEHUHU B BbICIIEH IMIKOJIE KAKUX -JIMOO JUCIMUILINH.

3HaHMs, TOJYyYEHHBbIE NPU W3YYEHUU MaTepuala JaHHOM IHUCUUIUIMHBI, MMEIOT Kak
CaMOCTOSITENIbHOE 3HAUY€HUE, TAK U UCIIOJIb3YIOTCS MTPU U3YUSHUH IPYTUX AUCLUILINH:
Marematuka. Teopus BEpOSITHOCTEN U MaTeMaTHUECKasl CTATUCTHKA

3. O0BeM u TpyI0EeMKOCTh TUCITUTLIAHBI




JlanHeie 00 obmemM o0beMe AMCHUIUIMHBI, TPYJOEMKOCTH OTAEIbHBIX BHJOB Y4eOHOM
pabOTHI IO TUCHHIUIMHE (M pacHpeeeHIe ITOM TPYIOEMKOCTH 110 CEMECTPaM) PEACTAaBICHEI B

Tabuue 2.

Ta6mmma 2 — O6beM U TPYJ0EMKOCTh JUCITUTIIUHBI

TpynoeMKOCTb IO ceMecTpaM

Bunx yueOHol paboThl Bcero Nol NeD
1 2 3 4
Oowasn mpyooemKochib oucCyunIuHbL, 9/ 324 4/ 144 5/ 180
3E/ (4ac)
U3 nux yacoe npakmuyeckoii O020MoeKu
AyoumopHhuie 3anamus, BCETO 4ac. 136 68 68
B TOM YHCIJIE:
nexuun (JI), (gac) 68 34 34
npaktudyeckue/cemunapckue 3anarus (I13), 68 34 34
(gac)
naboparopusie padbotsl (JIP), (dac)
KypcoBoii npoekT (pabdota) (KII, KP), (gac)
sK3aMeH, (Jac) 90 36 54
Camocmosmenvnas paboma, Bcero (dac) 98 40 58
Buo npomesicymounoit ammecmayuu’ 3auer, JK3.
OK3.,
madd. 3ager, sk3amer (3auer, Judd. 3au, s, JK3.

DK3.*%*)

4. CopepxaHue JUCIUTUTHHBI

4.1. PacnpeneneHue TPyJI0EMKOCTH JUCIHUILTHHBI IO pa3/JesiaM U BUAAM 3aHITHIA.
Pazpgenbl, TeMbl TUCHUTIITUHBI U UX TPYAOEMKOCTH IPUBEACHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Pasznenbl, TeMBI AUCITUTUIHHBI Jlexwm | 113 (C3)| - JIP KII CPC
’ (dac) (dac) ("ac) (gac) | (4ac)
Cemectp 1
Paszen 1. Teopust mpeesos 6 8 12
Pasnen 2. luddepeninaibHoe HCYUCICHUE 12 12 12
Pazgen 3. MHTerpanbHoe UCUUCTICHUE 16 14 16
Hroro B cemecTpe 34 34 40
Cemectp 2
Paznen 4. OyHKUUU HECKOJIBKUX MEPEMEHHBIX 10 8 18
Paznen 5. luddepennnansapie ypaBHEHHS 8 12 20
Paznen 6. Paanr 16 14 20
Hroro B cemectpe: 34 34 58
Htoro 68 68 0 0 98
[IpakTueckass TOATOTOBKAa  3aKJIOYAETCS B HEMOCPEICTBEHHOM  BBIIIOJHEHHH
OoOydJalomUMUCS  OMNpEeNeNeHHBIX  TPYIOBBIX  (DYHKIHUH, CBS3aHHBIX ¢  Oynymiei

npodeccuoHaNbHOM NesATeNbHOCTHIO

4.2. CopnepskaHue pa3/ieioB U T€M JICKIIMOHHBIX 3aHITHH.
ConeprkaHue pa3/ienoB U TeM JIEKLMOHHBIX 3aHATHI MPUBEICHO B TabIuIe 4.

Ta6J'II/II_Ia 4 — Coz[epxcaHHe pa3aciioB U TEM JICKIHUOHHOT'O [TUKJIA



Howmep pa3znena

Haszpanue u conep:xanue pas3iesioB U TEM JIEKLIMOHHBIX 3aHATHI

Tema 1.1. OcHOBHBIC d71eMeHTapHbIe PYHKITMH. YNCI0BBIE MHOKECTBA.
(29ac)

Tema 1.2. Ilpeaen pyHKIMHU IPH HEOTPAHUIEHHOM POCTE apTyMEHTA.
TeopewMsl o nipeaenax. (2 yaca)

Tema 1.3. Ilpeaen ¢bynknuu B Touke. HempepsiBHOCTH. 3amedaTenbHBIC
npezaensl (2 yaca)

Tewma 2.1. Onpenenenue npousBoanoi. Ee reomerpuueckuit u
MEXaHWYECKUU cMbIcT. Tabimiia mpou3BOIHBIX, YacTh 1. (2 yaca)

Tewma 2.2. IlpaBuna nuddepenumpoBanus. [IponsBogHas CIOKHON
GbyHKIIUY, pou3BOIHAs 00paTHON GyHKIMH. Tabnuiia IpoOn3BOIHBIX,
yacTh 2 (2 yaca).

Tewma 2.3. IIpousBoaHbIE BRICHINX MOPSAKOB. TeopeMbl 0
muddepennmrpyempix GyHKIMAX. (2 yaca)

Tewma 2.4. IIpaBuno Jlonurans. ®opmyna Teitnopa. (2 gaca)

Tewma 2.5. ludpdepentman pynkuuu nepsoro nopsaka. Juddepenmanst
BBICHIMX MOPSIKOB. (2 yaca)

Tewma 2.6. UccnenoBanne QyHKIUI C ITOMOIIBIO MPOU3BOIHEIX (2 Yaca)

Tewma 3.1. IlepBooOpa3nas. Heonpenenennsiii uaTerpan. CBoicTBa
HEONpeIeNIEHHOTo nHTerpaa (2 yaca)

Tewma 3.2. Tabnuna naTerpanoB. MeTo 3aHECEHHS 1101 3HAK
muddepennmana. MeTon 3aMeHbI IEpEMEHHON HHTErpUpOBaHus (2 Jaca)

Tewma 3.3. HTerpupoBanue no yactsaM. MIHTerpupoBaHue paruoHaIbHbIX
BBIpaKCHHH. (2 Jaca)

Tema 3.4. InTerpupoBaHue TPUrOHOMETPUUECKHUX BbIpaxeHHi (2 yaca)

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

Tewma 3.6. nTerpan ¢ mepeMeHHbIM BepxHUM Tipenenom. Gopmyna
Herotona- Jleiionuna (2 yaca)

Tema 3.7. HecoOcTBeHHBIE HHTETpalbI (2 yaca)

Tema 3.8. Ilpunoxenus onpeaeseHHOro HHTerpana (2 Jaca)

Tema 4.1 @yHKIMS HECKOIBKUX NepeMeHHbIX. OCHOBHBIE TOHSTHS.
HenpepsiBHOCTD. (2 yaca)

Tewma 4.2. luddepennupopanue GyHKIIUU HECKOJIBKUX MTEPEMEHHBIX.
(HactHble npousBoaHble. Iuddepennuan. [IpouszBonHas cioxHon
¢ynkuuu. YactHble MpoU3BOIHbBIE BICIINX MopsakoB. @opmyna Teitnopa)
(4 gaca)

Tema 4.3. UccnenoBanue (HyHKIIMU HECKOJIBKUX MEepeMeHHBIX. (4 yaca)

Tema 5.1. luddepennmanbupie ypaBHeHHsI IEPBOTo nopsiika. OCHOBHBIE
nousaTus. uddepennnanbabie ypaBHEHUS C Pa3IeISIOIIUMUCS
nepemeHHbIME. OHOpOAHbIE MU depeHIaTbHbIE YpaBHEHUS TIEPBOTO
nopsaka. (4 Jaca)

Tema 5.2. JIuneitusie nuddepeHaabHble YpaBHEHUS IEPBOro MOpsaKa.
VYpasuenue bepnymu. uddepenunanbabie ypaBHEHUS BbICIIUX
MIOPSAJIKOB, TONYCKAIOIINE NOHWKEHUE NopsiaKa. (2 yaca)

Tema 5.3. JIuneitnsie ogHOpoAHBIE AU(PepeHIInaNbHbIE YPaBHEHUS C
MOCTOSIHHBIMU K03 puuinenTamu. JInHeliHble HEOJHOPOAHbIE




mudQepeHIranbHbIe YpaBHEHH BHICIIUX MOPSAAKOB. (2 yaca)

Tema 6.1. Hucnossie psasl. OCHOBHBIE onpeeneHust. Psibl ¢
MOJIOXKUTEIbHBIMU uiieHaMu. [Tpuznaku J{anam6epa u Kommu (2 vaca)

Tema 6.2. HeoOxoaumplii ipusHak. [Ipu3naku cpaBHeHHs. MIHTETpanbHBIMA
npusHak Komm. (2 gaca)

Tema 6.3. 3HakoniepeMeHHbBIC PSAAbL. AOCOIIOTHAS U YCIOBHAS CXOIUMOCTH
CoiicTBa abcomoTHO cxoasmuxcs psaoB. [Ipusnak JleiiOuura (2 gaca).

Tema 6.4. ®ynkmonanbHbie psabl. O0macTh cxoauMocTu. PaBHOMepHas

cxonuMocTh. Crenennsie psiibl. MaTepBan cxoaumoctu (2 yaca)

Tema 6.5. CBolicTBa CXOASIIMXCS CTEIIEHHBIX pAJIOB (2 yaca)

Tema 6.6. Psaawr Telinmopa u Makiiopena (2 4aca)

Tema 6.7. Psag @ypre nepuoanueckoi pynkiuu (2 gaca)

Tewma 6.8. Psg @ypre yeTHOM U HeueTHOUW GyHKIMH (2 yaca)

4.3. Tlpaktuyeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHIA U UX TPYJOEMKOCTb IIPUBECHBI B TAOIUIIE 5.

Tabmuna 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

W3 aux
Ne
Tpynoem | mpakTuue
Ne Templ MpakTU4ECKUX @OpMBI IPAKTUYECKUX N paszaena
. N -KOCTb, CKOH
/1 3aHATHH 3aHATHH JIUCLIHUII-
(uac) HOJIFOTOB
JINHBI
KH, (Jac)
Cemectp 1
[Ipenens
paIMOHAITLHBIX
1 BBIPOKEHUI Ha Pemenue 3amau 4 1
0ECKOHEUHOCTH U B
TOYKE.
DKBUBaJICHTHEIE
2 0ECKOHEUHO MallbI€. Pemenue 3amau 4 1
Yucno e.
IIpousBoaHEIE.
3 [IpaBuna Pemenue 3amau 4 2
T depeHIMpOoBaHMS
IIpousBogHas cloKHOM
4 P ﬂ Pemenne 3amau 8 2
byHKIUN
TabmuuHoe
5 Pemenne 3amau 2 3
WHTETPUPOBAHUE
Brecenue oz 3Hak
6 a Pemenue 3amau 2 3
nuddepenmmana
3aMeHa IEPEMEHHOM.
7 | UHTETpHpOBaHHE TIO Pemrenue 3anau 4 3
4acTIM
WHuTterpupoBanue
8 panroHaIbHBIX Pemenue 3amau 4 3
byHKIMMA

2 ceMecTp




YacTHbIE TPOU3BOIHBIC

Pemrenue 3agau

10

YacTHble IPOU3BOJHBIC
BBICIINX MOPSIAKOB

Pemenue 3agau

11

OkcrpeMyM (QyHKITHH
HECKOJIBKHX
EePEMEHHBIX

Pemrenue 3amgau

12

Pemenue

QG depeHIaIbHbIX
ypaBHEHHUI MIEPBOTO
nopsiaka. Oomue u
YaCTHBIE PELICHHUS.
Astonomusie 1Y, 1Y ¢
pa3iesIeHHbIMU U C

pa3 e OMIUMHUCS
MePEMEHHBIMU

Pemrenue 3amgau

13

Pemenue oqHOpOIHBIX
Y nepsoro nopsiaka u
Y KoTopbie MOXKHO
MIPUBECTHU K
OJIHOPOJIHBIM

Pemenue 3agau

14

JIuneiinbie

Qg depeHIaIbHbIe
YPaBHEHHUs IIEPBOTO
HopsiiKa. Y paBHEHUS
bepnynnu

Pemenue 3agau

15

Huddepennnanpubie
YpaBHEHHUS B MOJHBIX
muddepeHmanax.
NHuterpupyromuii
MHOXHTEJIb.

Pemenue 3agau

16

Huddepenunanbabie
YPaBHEHHS BBICIINX
MOPSIKOB,
JIOTTYCKAIOILI1E
MOHM)KEHUE MOpsiIKa

Pemenue 3agau

17

JInnelinble
HEOJHOPOIHEIE

Qg depeHImaIbHbIe
yYpaBHEHHS C
HOCTOSIHHBIMU
Kor(dumeHTaMu

Pemenue 3agau

13

Psanp1 ¢
MOJIOKUTEITHHBIMU
yreHamu. [IpuzHaku
Hanamb6epa n Ko

Pemenue 3agau

14

Psanwl ¢
MMOI0KUTETbHBIMHA
YyJIeHaMH U
3HAKOIEPEMEHHBIE
psaabl. HeoOxoaumblit
MPU3HAK U IPU3HAKU
CpaBHEHUS.

Pemenue 3amau




15 | CreneHuHbIe psbl Pemtenue 3amay 4 6
Psaner Teinopa u
16 | Maknopena. Pss Pemenue 3amau 4 6
Dypse.
Bcero: 68
4.4, JlabopaTopHBbIEC 3aHATHS
Tewmbl 1ab0opaTOPHBIX 3aHATUH U UX TPYIOEMKOCTh IPUBEACHBI B TA0IHIIE 6.
Tabmuna 6 — JlaboparopHble 3aHATHS U UX TPYJOEMKOCTh
W3 mHux Ne

Ne
/o

HaumenoBanue nabopatopHbix paboT

TpynoemMKocTsb,
(uac)

NPaKTUYECKOH | pasmerna
MOJATOTOBKH, | JUCIIHII
(dac) JINHBI

V4eOHBIM IIAaHOM HE npeaycMOTpCHO

Bcero

4.5. KypcoBoe npoeKkTupoBaHue/ BHIIOTHEHHE KYPCOBOM pabOThI

Y4eOHBIM MJIaHOM HE IPESYyCMOTPEHO

4.6. CamocrosTenbHas padboTa 00y4aromuxcs
Bunel camocTosiTenbHON paboThl U €€ TPYA0EMKOCTh IIPUBEIEHBI B TadIULE /.

Tabmuna 7 — Bunbel caMmocTosTenbHON paboThl U €€ TPYAO0EMKOCTh

Bua camocrositensHOM paboThI BICIZEO’ Cewmectp 1, uac Cemectp 2, yac

1 2 3 4
M3y4eHne TeOpeTHUECKOro MaTepuana o5 10 15
nucturuael (TO)
Kypcosoe npoektupoBanue (KII, KP)
Pacuerno-rpadpuueckue 3ananus (PI'3)
Beinonnenue pedepara (P)
ITonroroBka K TeKyIeMy KOHTPOJIO
ycneBaemoctu (TKVY) 25 10 15
Jomamraee 3amganue (/13) 25 10 15
KonTponbusie pabotel 3a0uHnKOB (KP3)
IToaroroBka K MpoOMeXyTOYHOU 23 10 13
atrectrauuu (I1A)

Bcero: 98 40 58

5. Ilepedyenn yueOHO-METOIUIECKOTO 00ECTICUCHUS
JUIS CAMOCTOSITENIbHON PaboThl 00yYaroImuXcs MO JUCHUIUIHHE (MOJTYJIIO)
Y4eOHO-MeTOAMYECKHE MaTepHalibl Il CaMOCTOSITENIbHON pabOThl 00Yy4aroIMXCsl yKa3aHbl B
.. 7-11.




6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3TAHUN
IlepedyeHb neyaTHBIX U SJIEKTPOHHBIX Y4eOHBIX M3/1aHUM NpHUBEIEeH B TadauIe 8.
Tabmuna 8— [lepeyeHp Mev4aTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TaHUI

Mudp/ bubnuorpaduyeckas ccpiika KonnuecTtBo
URL aapec IK3EMILISIPOB B
o6ubnmoreke
(kpome
AJICKTPOHHBIX
AK3EMILISIPOB)
517 [Tuckynos H. C. TuddepennmansHoe u 159
1134 WHTErpajibHOE UcUuciIeHus: yueonuk: B2 1., T. 1./
H. C. TTuckynos. - CI16.: Mudpw, - 1996. - 416 c.
517 [TuckynoB H.C. JluddepennumansHoe u 145
1134 UHTETpaIbHOE HCUHCIICHUE: yueOHoe mocodue. T. 2 /
H. C. ITuckynos. - 3. crep. - M.: Unterpan-IIpecc,
1998. - 544 c.
517 [TuckynoB H. C. luddepenunanpoe u 237
1134 UHTETpabHOE HcuncieHus: B 2 T.: yuebHOe mocodue
JU1sl CTyIeHTOB BTy30B M.: MuTterpain-Ilpecc, 2004 -
- 2004. - 415 c.
517 bepman, I'. H. C6opHuk 3a1au 1o xypcy 165
Bb50 MaTeMaTHYECKOTO aHau3a: yaeoHoe nmocoome / I'. H.
bepman. - 22-e u3n., nepepad. - CI16.: [Ipodeccus,
2005. - 432 c.
517 Bricmias matematuka. Psaapl: yuebnoe nocodbue / HO. 167
I'96 A. I'ycman, C. I1. [TomerTkusn, A. O. CmupHoB; C.-
[TetepO. roc. yH-T a9pOKOCM. TIPUOOPOCTPOCHHUSI. -
CIIo. : U3g-Bo I'YAIIL 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:
Jlaus, 2015.- 448c.
https://e.lanbook. | ®uxrenronsy I'.M. OCHOBBI MATEMATUYECKOTO 9BC Jlans
com/book/411 | ananu3a. B 2-x TT. ToMm 2-ii - Cankr-IleTepOypr:
Jlanb, 2008. - 464c.
https://e.lanbook. | C6opHuK 3ama4 0 MaTeMaTHYECKOMY aHanu3y. Tom ObC Jlanb
com/book/2226 | 1. IIpenen. HempepsiBHoCTh. uddhepeHupyeMocTsb
/ L. KynpsiBues [u ap.]. - MockBa : ®u3Martiur,
2010. — 496 c.
COopHuK 3a/1a4 10 MaTeMaTuyeckomy aHanuzy. Tom ObC Jlanp
https://e.lanbook. | 2. MuTerpanst. Psasr: yue6. mocobue / JIJI.
com/book/2227 | Kyapsisues [u ap.]. - Mocksa : ®usmariur, 2009. -
504 c.
http://e.lanbook.c | bannun K.B. Matemarudeckuii ananus. / K.B. ObC Jlanb
om/book/74580 | banaun, B.H. banuieikos, 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.:
Jlann, 2010. - 736 c.
http://e.lanbook.c | Becos O.B. Jlekiuu o MareMaTH4eCKOMY aHAIH3Y. - 3bC Jlanb
om/book/72002 | M.: ®usmaraur, 2015. - 480 c.
http://e.lanbook.c | 3no6una C.B. MaTreMaTu4yecKuil aHaau3 B 3a1a4ax U OBC Jlanb
om/book/2377 | ynpaxuenusix. / C.B. 3nobuna, JI.H. [Tocunensckasi.
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- M. : ®u3marnut, 2009. - 360 c.
Bypkosa E. B. Maremarnyeckuii ananus. / E. B. OBbC Jlanp
bypkogsa, O. A. lllymepuna. - Kpacnosipck: Cubl'yY
nM. akagemMuka M. @. Pemetnéna, 2018. - 128 c.
YK 517.9 3unrep A.A., Makapoa M.B. Jluddepennuanbabie 100
ypaBHeHus: yue0. mocodue/ A.A. 3unrep, M.B.
Makaposa. —CI16.:.I'VAII, 2014.- 56c.

YK 517.9 Makaposa M.B., [Tomertkun C.I1. [lpumenenue 50
mubdepeHIMaTbHBIX YPaBHEHU IS peIIeHUs
NPUKIIAJHBIX 33/1a4: yueb.-meToa. nocodue/ M.B.
Makapoga, C.I1. [Tombertkun. —CI16.: I'YAII, 2021.-
45c.

Aradonos, C.A. luddepenunanbupie ypaBHEHHS / OBC Jlanb
C.A. Aradonos, A Jl. 'epman, T.B. Mypatosa. —
MI'TY um. H.D. Baymana, 2004. (Cep. Maremarnka
B TEXHUYECKOM yHUBepcurere; Boin. VII).

Kabxko, A. I1. Tuddepennmanbubie ypaBHEHUS U OBC Jlanb
ycroitunBocTh: yueOnuk / A. I1. XKabko, E. /1.
Kotuna, O. H. YUmwxkoBa. — Cankr-IlerepOypr: Jlanb,
2022. — 320 c.

7. IlepeueHb 3IEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
MH(POPMALMOHHO-TEIIEKOMMYHHUKAIIMOHHOHN ceTn « HTepHeT»
Ilepeuens AIIEKTPOHHBIX 00pa3oBaTeIbHbIX pecypcoB UH(pOPMaIMOHHO-
TEJIEeKOMMYHUKAMOHHON ceTu «/HTepHeT», HEOOXOAMMBIX MJIi OCBOCHMS JUCLMILIUHBI
npuBe/ieH B Tadumie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpPa30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJICKOMMYHHUKAIIMOHHOHU ceTH «/HTepHeT»
URL anpec Haumenosanue
http://www.math-net.ru OO0mepoccuiicKkuii MaTeMaTHYeCKHA TOPTAa
http://e.lanbook.com/view OBC «Jlauby

8. Ilepeuens HHPOPMAITMOHHBIX TEXHOJIOTHI
8.1. [lepeyenp mnporpaMMHOro oOecneueHus,, HCHOJIb3YEeMOro IMpH OCYIIECTBICHUU
00pa30BaTEILHOrO MpoLecca M0 AUCLHUIINHE.
[lepedeHpb uConb3yeMOro NporpaMMHOro odecreueHus npejacrasieH B Tadbauie 10.

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

8.2. IlepeueHp UH(OPMAIIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYIIIECTBIICHUU 00Pa30BaTEIHLHOTO MPoIiecca 1Mo JUCIUILTHHE

[lepeuenr UCHONB3yeMBIX HMH(POPMAIMOHHO-CIIPABOYHBIX CHCTEM TMPEICTaBICH B
Tabauie 11.



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

Tabmuna 11— Ilepeyens HHPOPMALMOHHO-CITPABOYHBIX CUCTEM

Ne i/t Haumenosanmue

9BC «Jlaup»

9. MarepuaiabHO-TeXHUYECKas 0a3a
CoctaB  MaTepHAIIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Il  OCYILECTBIICHUS
00pa3oBaTeNFHOrO MpoIiecca Mo AUCIUILINHE, ITPEACTaBIeH B Tabuuiel 2.

Tabmuua 12 — CoctaB MatepuaIbHO-TEXHHYECKON 0a3bl

No HanmenoBanue coctaBHOM yacTu Howmep ayautopuu
n/n MaTepHaATbHO-TEXHUUECKOU Oa3bl (pu HEOOXOMMOCTH)

1 JlexuMOHHAs Ay AUTOPUS

Aynuropus Ui NPaKTUYECKUX 3aHATUN

10. OueHouHble cpecTBa Uil IPOBEICHUS TPOMEKYTOUHOM aTTEeCTAIlH
10.1. CocTaB OIIEHOYHBIX CPEIACTBIJIS MPOBEACHUS TMPOMEXKYTOUHOH aTTeCTaIlHH
oOyJaronuxcs Mo AUCUUIUINHE TPUBEACH B Tadbnuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIS IIPOBEIACHUS TPOMEKYTOUYHOHN aTTeCTaIlluu

Bun HpOMC)KYTOQHOﬁ aTTeCTallnnu Hepequb OICHOYHBIX CPCACTB

OK3aMeH Crrcok BONpPOCOB K 3K3aMEHY;
TecTsl.

10.2. B kayecTBe KpUTEpPHEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHINI OOYJaloUIMMHCS MPUMEHSETCS S5-0ajuibHasi MIKajia OLEHKU C(HOPMHUPOBAHHOCTU
KOMIICTEHIIMIA, KOTopas puBecHa B Tabumie 14. B TeueHne cemMecTpa MOXKET MCIOIb30BaThCS
100-0annpHast ~ mKama ~ MOIYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCIIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBl COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurepuu oLieHKH YpOoBHSI C(QOPMHUPOBAHHOCTH KOMITETEHIIUHI

Or11eHKa KOMITETEHIUI

Xapakrepuctrka chOpMUPOBAHHBIX KOMIIETEHIIN
5-0ayutpHas mIKama paKTep (bopep

— oOyuaromuiicss TOyOOKO U BCECTOPOHHE YCBOHJI MPOTPaMMHBIH
MaTtepuai;

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

— OMUPAasICh HAa 3HAHHWS OCHOBHOW W JIOTIOJIHUTEILHOW JIUTEpaTypHl,
TECHO MPUBS3bIBAET YCBOCHHBIE HAYYHBIEC MOJIOKEHUS C MPAKTUUECKON
JIeATETbHOCTBIO HAIIPaBIICHUS;

— yMeso 000CHOBBIBAET U apTyMEHTUPYET BBIJIBUTAEMBIE UM HJICH,

— JIeJaeT BBIBOJBI M 0000IIEHHS;

— cBOOOJIHO BJIAJICET CUCTEMOM CIeIMaTN3UPOBAHHBIX TOHITUH.

«OTIIMYHO»
GaduTCHO»

— o0yyJaroIuiicss TBEPI0 YCBOWII MPOTPAMMHBIN MaTepuai, TPaMOTHO U
[0 CYIIECTBY W3JIaraeT €ro, ONupasch Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI;

— HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBAa€T YCBOCHHBIE 3HAaHUS C MPAKTHYECKON AESITENbHOCTHIO
HaIPaBIICHUS;

— apryMEHTUPYET HayIHBIC TTOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BJIAJICET CHCTEMOM CTeUaTN3UPOBAHHBIX TOHSITHH.

(XOPOLIO»
(Ga4uTCHO»




Og_eégjii ?{ﬁiﬁiﬁm XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI
— 00y4Jaromuiicss yCBOMII TOJIBKO OCHOBHOHM MPOrpaMMHBIM MaTepHal,
[0 CYUIECTBY M3JIaraeT €ro, OMHpasch Ha 3HAHUS TOJBKO OCHOBHOM
JUTEPaTypPhI;
— JIOTMyCKaeT HECYIIECTBEHHBIC OMMOKN M HETOYHOCTH;
«y/IOBJICTBOPUTEITHHOY .
GAUTeHOY — UCTIBITHIBACT 3aTPYJHEHHUS B MPAKTUYECKOM TPUMEHEHUU 3HAHHMA
HAIpPAaBIICHUS;
— cJ1ab0 apryMeHTHPYET HayuHbIE MTOJI0KECHHUS,
— 3aTpyAHsieTcs B (OpMyITUPOBaHUN BBIBOJIOB M 000OIICHUI;
— YAaCTHUYHO BJIAJICET CUCTEMOM CIELIMATIN3UPOBAHHBIX OHSITUH.
— oOyJaromuiicss He YCBOWJI 3HAYUTEILHOM YacTH MPOrPaMMHOTO
MaTepuana;
— IONyCKaeT  CYIIECTBEHHbIE  OIIMOKM W  HETOYHOCTU  MpH
«HEYOBJICTBOPUTEITHHOY .
«HC 3ATICHONY paccMOTpEeHHH MPOOJIeM B KOHKPETHOM HANPaBIICHUY; 3
— UCTIBITHIBACT TPYAHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMIA,
— HE MOXET apryMEHTHPOBATh HAYUHbIE MTOJOKECHHUS;
— He (hOPMYTUPYET BBHIBOJOB M 0000IIEHHUH.
10.3. TunoBble KOHTPOJILHBIE 3a/IaHUS WM UHBIE MAaTEPHUAIBL.
Bormpocs! (3agaun) nis sK3aMeHa IpeIcTaBlIeHbl B Tadimie 15.
Ta6muma 15 — Borpocs! (3agaun) 115 2K3aMeHa
No Kon
Ilepeuens BonpocoB (3a7au) A1 SK3aMeHa
/1 WHJUKAaTOpa
Cemectp Nel
1. | Ilpenen ¢pynkuuu. BeraucneHue nmpeaenos. YK-1.V.3
®—5x—2 YK-213.1

1. Beruucauts npegen lim ———

OTtBet: 3

2. Bpraucnuts npeaen lim =———

Otser: 8/5

3. Beramcnouts npegen lim —i", —

Otser: 3/2

4. Beraucnuts npegen lim ———

Ortger: - 5/7

5. Beraucnouts npegen lim "',:

OTBeT: 0€CKOHEYHOCTH

6. Berumciuts npegen lim ———

Ortser: -3/6 = -1/2

7. Beumcants npenen lim ——

OTBer: 0€CKOHEYHOCTH

8. Beuncants npezen lim ————

Otget: 7/6
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. xF—ExT+Ox—4
1. Bermwmcours npenen lim ————

W= 00 Y Tx+12

OTBeT: 0€CKOHEYHOCTH

2. Bpraucnuts npeaen lim ———

Ix-—-2

Otser: 8/5

Kakue u3 npeacTaBieHHbIX HUXKE MIPEJIEIOB MOT'YT OBbITh BBIYMCIICHbI VK-1B.1
METOOM JIeJIeHUs Ha OOJIBIIYIO CTETIEHb EPEMEHHBIX ? OIIK-1.3.1
a) lim>%
x—0 x242x
. 2xT—4x—6
b) lim 75‘2 =
x—3 2X°—Tx+3
. 3x?-4x-4
©) ,l;l_}g 2x2-3x-2
. —xP4x46
d) lim———
x—3 ZX“—5x—3
1n1x3—2x2—x+2
e) X—00 3}(2—7}('1'2
Otser: a), C), €)
Kakas ¢pyHkuus Ha3pIBaeTCs HEMPEPHIBHON B TOUKE Xo? OIIK-1.3.1
OtBeT: ®yHKuuA f(x) HasbiBaeTca HenpepbiBHOI B TouKe X0, ecn oHa
onpegeneHa B HEKOTOPOIA OKPECTHOCTU ITOM TOYKM X0 K
Yemy paBHa cyMMa KOHEYHOTO YHCIIa OECKOHEYHO MabIX (DyHKIIHI? OIIK-1.3.1
OtBer: CyMMa KOHEYHOI'0 YHCJIA 0ECKOHEYHO MAJIbIX (PyHKIMI —
3TO0 (PYHKIHSA 0eCKOHEYHO MaJiasi
Teno aBuxkercs mo 3akony S(t) = 5t +1. Yemy paBHa ckopocTthb V(t) B OIIK-1.3.1
MoOMeHT BpeMeHu t =17? 3anuimmTe HOMEp BEpHOTO OTBETA. OIK-1.Y.1
1) 6
2) 4
3) 10
4) 15
Otger: 4)
1) BsruucnuTe Npou3BOAHY0 GyHKIMH ¥ = ¥~ + 4% VK-1B.1
OIIK-1.V.1

Otser: 2x + 4% In4

2) Bepno mu yrBepkaeHue: «I[Ipon3BogHas CyMMBI IBYX
muddepeHupyemMbIx GyHKIUN paBHA CyMMe IPOU3BOIHBIX ITHX
¢byskuiy. OTBET apryMeHTUpyiiTe.

Otser:
IIpaBuniaa nud¢epeHnnpoBanust MOTYT ObITh 3alIMCAHBI:
1. (C-u(x))'=C-u'(x)




2. (U(X)xv(x))'=u'(X)xVv'(x)
3. (U(x)-v(x))'=u’(x)-v(x)+u(x)-v'(x)

ulxl, ¢ ulxlwlxl—uix)vrix

G =

ve(x

®opmyaa Ne4 kak pa3 u o3Hauaet, 4To «[IpouzBoanas
CyMMbI ABYX AU depeHunpyeMbiX (PyHKUMIA paBHA CyMMe
NPOM3BOAHBIX ITUX QYHKIMID.

1) BblunciUTE IPON3BOAHYIO GYHKIHH Y = X2 - 4% YK-1B.1
OIIK-1.V.1
2) Bepno mu yrBepkaenue: «[Ipon3BoHas NpoOU3BEIACHUS IBYX
muddepeHUpyemMbIx QyHKINH paBHA TPOU3BEACHUIO IPOU3BOTHBIX
aTuX QyHKIUKE». OTBET apryMEeHTUPYHTE.
OTBeT: yTBep:K/1eHHEe HEBEPHO.
IIpaBuna nu¢gepeHuMpPoOBaHUSA MOTYT ObITh 3aIIUCAHBI:
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)
ulxl, ; ulxlvlx)—ulx)vix
4. (.‘ﬂ:..l. :I = ;,2 I:.'L'
®opmyJa Ne3 —310 hopmyJia 1Jis1 BBIYMCICHUS TPOU3BOIHOM
npousseaeHust AByX 1uddepeHunpyeMbix pyHKIMI, OHA He
COOTBETCTBYET NPHBEICHHOMY B YTBepP:KICHHHU TEKCTY.
Haiinure popmyiny ¢ omnOkoil. ApryMeHTHUpYHTE CBOM OTBET. OIIK-1.V.1
1. (C-u(x))'=C-u'(x)
2. (UC)EV(X))'=u'(X)xV'(X)
3. (U()-v(x))=u'(x)-+V'(x)
ulx) J_u Ta) vx)—u(x) v {x)
4. (v{x]) o v (x)
OTtBet: ommodka B (popmyJie Ne3. Ilo npaBuay nuddepenuupoBanus
npousBeaeHus AByX AupPepeHuupyemMbix GyHKIUIA MPOU3BOAHAA
NPOU3BeEICHUs BbIYUCsieTcs: 10 opmyte:
(U()-v(x))"=u’ (x)-v(x)+u(x)-v'(x)
[IpaBuna quddepenunponanus. [IpousBoaHas cinoxHON QyHKIUH. YK-1.V.1
3ananue 1. YK-1.V.3
1) HaitnuTe npou3BoaHY0O QYHKIIUH OIIK-1.3.1

y = 5cos(7 + 8x) + V7x — 8

OTtBer:
3

7 3
—40sin(7 + 8x) + I(TX_ 8) %

2) Ha3oBuTe kKakoe-1m00 HuppoBOE CPEACTBO, MPUMEHUMOE IS




perieHust faHHOM 3aaaun. OGOCHYHTE Balll BHIOOP.

Otser: K mudpoBsIM cpeicTBaM, KOTOPBIE MOTYT ObITh TPUMEHEHBI JISI
pelieHus TaHHoM 3a1a4un otHocuTest Wolfram Mathematica-
porpaMMHOe o0ecriedeHre, BKIIFJaroIiee 00IbIIon Habop
MaTeMaTHYeCKUX (PYHKIHMI B TOM YHCIECUCTEMY KOMIIBIOTEPHON
anreOpbl, OPUEHTHPOBAHHYIO HA MOATOTOBKY HHTEPAKTUBHBIX
JOKYMEHTOB C BBIYUCIICHUSIMHA U BU3yaJIbHBIM COTPOBOXKICHHEM.

3aganue 2.

1) Haligure mpou3BoIHYIO (YHKITHH
y = 5cos(5 + 2x) * In(bx — 2)

2) OTBer:

—10sin(5 + 2x) * In(5x— 2) + 5cos(5 + 2x) * >

BEx-2

2) HazoBuTe kakoe-11u00 mudpoBoe cpesicTBO, MPUMEHUMOE IS
peuieHus qaHHou 3agaun. O60CHyHTE Balll BHIOOD.

OtBer: K undpoBbsIiM cpeacTBam, KOTOpbie MOT'YT ObITH IPHMEHEHbI
JUIsl pelieHus JaHHoi 3agaum oTHocuTest Wolfram Mathematica-
nporpaMMHoe odecrieueHue, BKJI0Yawmiee 00J1b110ii Hadop
MaTeMaTH4YecKuX QYHKIHMA B TOM YHCJIeCHCTEMY KOMIbIOTEPHOM
ajiredpbl, OpMEHTHPOBAHHYIO HA MOJATOTOBKY HHTEPAKTHBHBIX
AOKYMEHTOB € BbIYMCJIEHUSIMHU U BU3YAJbHBIM CONPOBOKIEHHEM.

3agaHue 3.
1) Haiimute npou3BoHY0 GYHKIHH
_ —6tg(7 + 4x)
" In (7Tx—4)
OrBer:

7
Tx—4

-24

-
cos” [(7T+4x

eIn(7x— 4) + 6tg(7 + 4x) *

(In(7x — 4))?

2) HazoBute Kakoe-1mu00 1udpoBoe CpeacTBO, IPUMEHUMOE JIJIS
peuieHus qaHHou 3agaun. O60CHyHTE BaIll BHIOOD.

OtBet: K nu¢)poBbIM cpeicTBaM, KOTOPbIe MOTYT ObITH MPUMEHEHBI
JUIS pelleHus JaHHoi 3aaaum oTHocuTest Wolfram Mathematica-
nporpaMMHoe odecrneyeHue, BKIKYaIiee 00/1b110ii HAOOP
MaTeMAaTHYeCKUX QYHKIMHA B TOM YHCJIECHCTEMY KOMIIbIOTEPHOMH
airedpbl, OpUEHTHPOBAHHYIO HA MOATOTOBKY HHTEPAKTHBHBIX
AOKYMEHTOB € BHIYMCJIEHUSIMHU U BU3YAJbHBIM CONPOBOKIEHHEM.

3aganue 4.

1) Haiiaute npou3BoIHYIO (PYHKIIMH
v =4/ 2 — 6sin(7 + 4x)
OrtBer:

1

2,/2 —6sin(7 + 4x)

(—24)cos(7 + 4x)
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2)HazoBure kakoe-nm00 nudpoBoe CpecTBO, IPUMEHIUMOE IS
pereHust gaHHOM 3aaa4un. OOOCHYHTE Balll BHIOOP.

OtBer: K undpoBbiM cpeacTBaM, KOTOPbIEe MOI'YT ObITh IPUMEHEHDbI
JUISl pelleHus JaHHoi 3agaun oTHocuTess Wolfram Mathematica-
nporpaMMHoe odecrneuyeHnue, BKJao4vallnee 00J1b110i HaOop
MaTeMaTu4ecKuX GyHKIUI B TOM YHCJIECHUCTEMY KOMIbIOTEPHOM
ajnre0Opbl, OpUEHTHUPOBAHHYIO HA MOATO0TOBKY HHTEPAKTUBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

3ananue 5.

1) Haiinure nmpon3BoHy0 QYHKIIUH
v = 5cos(3 +4x) + log,(3x— 4)
OrtBer:

3
—20sin(3 +4x) +

(3x—4)In4

2) HazoBute kakoe-11u00 mudpoBoe cpesicTBO, MPUMEHUMOE IS
peluieHus qaHHou 3agaun. O60CcHyHTE Balll BHIOOP.

OtBer: K undpoBbsiM cpeacTBam, KOTOpbie MOT'YT ObITH IPUMEHEHbI
JUIsl pelieHus JaHHoi 3agaum oTHocuTest Wolfram Mathematica-
nporpamMMHoe odecrieueHue, BKJI0UYawmiee 00J1b110ii Hadop
MaTeMaTH4YecKuX QYHKIMA B TOM YHCJIe CHCTEMY KOMIbIOTEPHOI
ajredpbl, OpHEHTHPOBAHHYI0 HA MOATOTOBKY HHTEPAKTHBHBIX
AOKYMEHTOB € BbIYMCJIEHUSIMH U BU3YaAJbHBIM CONPOBOKIEHHEM

10.

HpOBepBTe ABJIICTCA JIM BBIPAXKCHUC

1
22 —6sin(rran) * (—24)cos(7 + 4x)

MIPOU3BOJIHON PYHKIIUHU ¥ = \/ 2 — 6sin(7 + 4x) ? OtBeT obOCHYITE.
OTBer: BbIpa:keHHe SABJISIETCH NMPOU3BOAHOM 1J151 PYHKIMH, YTOOBI
3T0 000CHOBATH MOKHO B3ITh IIPOU3BOIHYIO OT

V= ,\,-"2 — Gsin(? + 4%) WIM BBIYMCJIUTH HeonmpeaeJeHHbII
HHTerpaJ

J -~ ! £ (—24)cos(7 + 4x)dx

J2— 6sin(7 + 4x)

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

11.

3anumuTe ypaBHEHHE KacaTelbHOl K rpaduxy QyHKIuN y=x° - 2
B €r0 TOUKe ¢ abcruccoi Xo= 1
OrBer: y=3x-4

OIIK-1.V.1

12.

B KaKoii TOuKe ypaBHEHHE KacaTedbHOM K rpaduKy (GyHKIHH Y=X° -2

nMeet B Yy=3X-4

3amada MOKeT OBITh permieHa 1Byms criocobamu. O0ocHyTe 00a

criocoba perieHusl.

Otger: IlepBrlii c10c00 0CHOBAH HA ONpPeEAEICHNH KacaTeJIbHON K

rpaguky QyHKIHUH — ITO 001asi TOUYKA rpadpuka QyHKIHHN U

NPSAMOi, IBJISIIONIIEHCS KACATeJbHOM, T.e. HY?KHO PellMTh CUCTEMY
y = y3—2

< 13
aBHEHMIA |- _
P y=3x—4

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

IIpu BTOPOM Ccnioco0e penieHusi, HeOOXOAUMO CPABHHUTH 0011Iee
ypaBHeHHe KacaTeabHoit ¥ = y(x,) + ¥ (x,)(x— x,) my=3x-4

13.

ITycts B Touke (Xo, Yo) mepecekarorcs ase kpuBbie Y=f(X) u y=g(x). Ooe
byuknun Y=f(X) 1 y=¢(X) umerot npousBoaHbie B Touke (Xo, Yo). Uemy
PaBEH yroJj MeXay KpUBbIMU?
OtBer: Yriom ¢ me:xxkay kpubiMu Y=f(X) u y=g(X) B Touke (Xo, Yo)
HA3bIBAETCS YIoJI MEKAY KAcaTeIbHBIMH K MPSAMbIM,

g lxg ) —F (xp

NPOBEIEHHBIMH B TOUKe (X0, Yo)u  tg(e) = 147 (x) 5/ (x
R | B ]

VK-1.3.1

14.

[TycTh mostoKeHUE TOUKH NP e€ ABUKEHUU 3a1aéTcs GyHkmuen S=S(t),
rze t — Bpems. UeMy paBHa CKOpPOCTb TOYKU? BhIMUIMTe HOMEp BEpHOTO
YTBEPKACHHUS.

a) CKopocTh TOYKH paBHA NMPON3BOAHOI pyHKIIM S(t)

a) CKOpOCTh TOYKH paBHA BTOPOM MpOou3BOAHOM QyHKInH S(t)

b) Ckopocts Touku paBHa quddepenimany Gynxuun S(t)

OrtBeT: a)

OIIK-1.3.1

15.

[Mycts Gynknus y = f(X) 3agana Ha uatepsaie (a, b). HasoBute yciosue
yobiBanus ¢pynkuuu y = f(X) Ha untepsae (a, b).

OtBer: Eciau npousBoanas pynknun y = f(x) orpunareabna as
BCEX X U3 HHTepBaJja (@, b), To pyHKIus yObIBaeT HA 3TOM
HHTepBaJe.

VK-1.3.1

16.

[Mycts Gynknus y = f(x) 3agana Ha uatepsaie (a, b). HasoBute yciosue
BBIMYKJIOCTH BBepX (pyHKIMHU y = f(x) Ha unTepBaie (a, b).

Otger: Ecan BTopasi npou3Boanas gyukuuu y = f(x) orpunarenbna
JUIsI BCeX X M3 MHTepBaiia (3, b), To pyHKIMs BBINYKJIa BBEPX Ha
ITOM MHTepBaJe.

VK-1.3.1

17.

[Mycte ¢pynkuus y = f(x) 3agana Ha uaTepBaie (3, b). Hazoure ycnoBue
BOTHYTOCTH (BBIMYKJIOCTH BHU3) QyHKIMHU ¥ = f(X) Ha nuHTepBaje (a, b).
Orser: Ecin Bropas npousBoaHasi pyukuuu y = f(X)
MOJIOKUTEILHA /ISl BCEX X U3 HHTepBaJa (a, b), To pyHkuus
BOTHYTA (BBIMYKJIa BHU3) HA 3TOM HHTepBaJIe.

VK-1.3.1

18.

Ilycts muddepenumpyemast pynkuus y = f(X) 3agana Ha nHTEpBaJe

(a, b).

HW3BecTHO, 4TO B TOUKE Xo HA HHTepBate (a, b) mpousBonHas hyHkUM y
= f(x) paBHa Hym0. Kakux 1aHHBIX HE XBaTaeT, 4YTOOBI yTBEPKIAATh, UTO
B 3TOU TOUKe (PYHKIUS UMEET MaKCUMYM?

Oteet: B TOYKax 3KkcTpeMyMa Ha HHTepBaJe (4, b) mpousBogHan
¢dyuxkuum y = f(x) paBHa HyJ110 (He00X0AUMOE yCJI0BHE). ITA TOUKA
MO:KeT ObITh TOUKOH MaKCHMYMa, MUHMMYMa HJIH neperuda
rpaduka ¢pyukuuu. /st Toro, YTo0ObI B TOUKE ObLJI MAKCUMYM,
NPON3BOAHASA (PYHKIMH J0/KHA MEHSITh 3HAK C IUIIOCA HA MUHYC.

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




19.

Kakas npsmMas auHMS Ha3bIBa€TCS aCUMITOTON rpaduka QyHKIMH
y=f(x)?
OtBet: [IpsiMast TMHMS M Ha3bIBAETCS ACUMITOTOMN rpadguka

¢pynxuuu y=f(x), ecau paccrosinue d oT Touku M, nexkamieid Ha I TOM
rpadguke, 10 NIPSIMO M CTPEMUTCS K HYJIIO IPH HEOTPAHUYEHHOM

yIaJIeHUH 3TOM TOYKH N0 rpapuKy OT Ha4aj1a KOOPAUHAT B
0eCKOHEYHOCTbD.

YK-1.3.1

20.

Bepno 51, 4TO BBIpakeHUE
il + 2 +5
4 X 3 X 5 Xz

Sensiercs pemennem | (5x3 — 2x2 +x3)dx ? OtBer o6ocHyiiTe.

[TpuBeaute aBa criocoba penieHus.
OTBeT: BhIpaxKeHue
5
4 _2 3

5 L
X —Ix ot 5 siBJIsleTCS peleHueM

-

J (5x% — 2x% + \.-"?]dx

JI1si OTBETA HA TOT BONPOC MOKHO B3SITh HHTErPaJl
r — 5 2 2 3
J (5x° —2xX" + ¥ )dx=—x*—=-xX*+=-x1+C
5 ) 3 5
5 2 2 2
T.e. ;x“ - Exg +-a2 +5 -3T0 0HO U3 pewennii npn C=5.

Bropoii Bapuant peluenHs: B3ATH NPOU3BOIHYIO OT

5 2 2 2 N
X - Exg +oxz+ 5, IPOM3BO/IHASI PABHA NOAMHTETrPAJILHOM

dynxkmun  5x* —2x" + /x| 3HaunT BHIpaKeHHE

5 . 2 =
;x“ - 513 +-xZ+5  SIBJISETCS pelleHUeM HHTerpaa.

YK-1.V.1

21.

1. Beiuucnuth HeONpeaeNEHHBIN HHTETpaL:

f(5x3 — 2x2 4+ x¥)dx

OTtBeT:

5 2 Z 3
—xt——x -2+ C
2 3 5

2. BbIYMCIUTH HEompeIeIEHHBIN HHTETrpall:

f(i/FJr 3x3 — 5%):1;;

OrtBer:
353 3 1
Exi +—x*—20x14C

3. BbIuMcIUTh HeoNpeIeNEHHBIA HHTErpall:

[

dx
Uz )
OTtBeT:

3¢ 67

—xi+ —x6+C

8 7

YK-1.V.1

YK-1.V.3




4. BbluMcIuTh HEONIPEAEIEHHBIN UHTETPAL:

‘3
J-(%)dx

OTBeT:
5

0,5+ 0,8x *LC

5. BwrunciauThs HeonpeeaEHHBIN HHTETPAT:

[cos@x — 7)dx
OTger:

1
—sin(4x—7)+C
4

22.

MeTobl MHTETPUPOBAHUSA: METO/I BHECEHHUS O] 3HaK auddepeHnuana

Y METOJ 3aMEHBI IEPEMEHHON NHTETPUPOBAHMUS.

1. BribGepure METOJ MHTErPUPOBAHMS U BHIYUCIUTE UHTErPal.
YKaxkute Kakoi METOJ UHTETPUPOBAHUS IPUMEHSIIN:

2xdx
Vvx2+3

OTtBeT:
2Jx2+34C
Mo:keT ObITH IPUMEHEH KaK MeTO0/] BHeCEHHS M0/l 3HAK

auddepeHumaa Tak M METO/ 3aMeHbI NePeMeHHOM
UHTErPUPOBAHUS.

2. BriOepute MeTO1 HUHTETPUPOBAHUS U BHIUMCIINTE UHTETpaJl.
VYKaxxute Kakoi METOJ HHTETPUPOBAHUS IPUMEHSIIN:

dxdx
x*+1
OTBeT:
2arctg(x®)+ C
Mo:keT ObITH IPUMEHEH KaK MeTO/ BHECEHHUsI MO/ 3HAK

Au(ppepeHnnana TaK ¥ MeTo/ 3aMeHbI epeMeHHOoI
HHTErPUPOBAHMS.

3. BriOepure MeTO1 MHTETPUPOBAHUS M BEIUUCIINTE HHTETPAI.
YKaxkute Kakoid METOJ UHTETPUPOBAHNS IIPUMEHSIIN

J-xsin(xz + 3)dx
OTtBet:

—;cﬂs[xz +3)+¢C

ra

MoskeT ObITH IPMMEHEH METO/ 3aMeHbI lepeMeHHOMH

VK-1B.1
VK-1.V.3




HHTErPUPOBAHMSI.

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

dx
Vxcos?(vx)

OTger:

2tg(Vx)+C
MoaxeT ObITH IPUMEHEH METO/l 3aMeHbI IlepeMeHH O
HHTErPUPOBAHUS.

5. Bribepure MeTO HHTETPUPOBAHUS U BBIUMCIINTE UHTETpaJl.
VYKaxxute Kakoi METOJ UHTETPUPOBAHUS IPUMEHSIIN:

J‘ dx
4+x — x
OTtBeT:

—2ln|4 — x| + ¢

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

23.

3ananue 1.

1) BbIYHCINTD, IPUMEHUB METOJ HHTETPUPOBAHUS 110 YACTSIM:

J-x * cosxdx

OtBeT: xsinx + cosx +C

2) HazoBure kakoe-mub0 1KU(POBOE CPEICTBO, MPUMEHUMOE IS
pereHust gaHHoM 3agaun. OOOCHYHTE Balll BHIOOP.
OTtBeT:

K uudpoBbiM cpeacTrBaM, KOTOPble MOI'YT ObITh NMPHUMEHEHBI JIf
pemieHusi JgaHHOM 3amaum  otHocuTcess Wolfram Mathematica-
NporpaMMHoe ofecrnedyeHHe, BKJIOYAKIIEe O0JbINOH HAOOP
MaTeMaTH4YeCKUX (PYHKIOHH B TOM YHCJE CHCTEMY KOMIbIOTEPHOI
ajredpbl, OPUEHTHPOBAHHYI0 HAa MOATOTOBKY MHTEPAKTUBHBIX
JAOKYMEHTOB € BHIYHCJEHUSIMU U BU3YAJbHBIM CONPOBOKIEHHEM

3amanue 2.
1) BbluncaUTh, IPUMEHUB METOJ HHTETPUPOBAHHUS IO YACTAM:
J(x + De*dx

YK-1.V.1
YK-1.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

Otreer: (x +1)e* —e* + C

2) HazoBute kakoe-nu00 1mu(pPOBOE CPEACTBO, MPUMEHUMOE IS
penieHus faHHou 3aaaun. OO0CHYHTE Balll BEIOOP.
OTtBeT:

K mudpoBbIiM cpeacrBamM, KOTOpble MOI'YT ObITh INPHUMEHEHBI AJIs
peumienuss JgaHHOi 3amaunm  otHocutca Wolfram Mathematica-
nporpaMMHoe of0ecnedeHue, BKJIKOYaKinee 00JbmIOH Hadop
MaTeMaTu4ecKuX (GYHKIHUI B TOM 4YHCJie CHCTEMY KOMIIbIOTEPHOM
ajareOpbl, OPUMEHTHPOBAHHYI0 HAa MOATOTOBKY WMHTEPAKTHUBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOKIEHUEM.

3aganue 3.

1) BoruncnuTs, NpUMEHUB METO UHTEIPUPOBAHMSI 110 YACTSM:

xInxdx

OtBer: 0,5x% (Inx—0,5) + C

2)HaszoBure Kakoe-nmub0 mH(POBOE CPEACTBO, MPUMEHUMOE IS
pereHust JaHHoM 3aaaun. OOOCHYWUTE Balll BHIOOP.
OTtBeT:

K mudpoBbiM cpeacTrBaM, KOTOpble MOTYT OBITH NMPUMEHEHBI IJIsI
pemieHdsi JaHHOM 3agaum  otHocuTcss Wolfram Mathematica-
nporpaMMHoe oOecrnedyeHue, BKJO4Yawilee O00JbIIOH Hadop
MaTeMaTH4YecKuX (YHKUIMA B TOM YHCJIECHCTEMY KOMIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYI0 HA TOATOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB € BbIYMCJIEHUSIMHU U BU3YAJbHBIM CONPOBOKIEHHEM.

3ananue 4.

1) BeruncinuTh, NpUMEHUB METOJl UHTETPUPOBAHHUS 110 YaCTSIM:

2

X # sinxdx

i "
OtBer:—x"cosx + Zxsinx + 2Zcosx+ C

2) HasoBure kakoe-mub0 1UPPOBOE CPEACTBO, NPUMEHHUMOE IS
pelieHus JaHHou 3a1aun. O60cHyTe Balll BHIOOP.

OTtBeT:
K uudpoBbiM cpeacTBamM, KOTOPbIE MOTYT ObITh IPUMEHEHbI ISl
pelieHus JaHHOI 3aga4uu oTHocuTcest Wolfram Mathematica-
NnporpaMMHoe odecrneyeHue, BKJIOYamwmiee 00Jb110il Hadop
MaTeMaTH4eCKUX QYHKIMA B TOM YHCJIe CHCTEMY KOMIIbIOTEPHOM
ajiredpbl, OPUEHTUPOBAHHYIO HA MOJATOTOBKY HHTEPAKTUBHBIX
AOKYMEHTOB C BIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

24,

Samanue 1.

1) BeiuuciuTe onpeaeacHHbIN HHTETpal:

VK-1.V.3
OIIK-1.3.1



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

2

I

0

OtrBer: 2

2)HazoBute kakoe-1u00 1uppoBoe CpeaACTBO, MPUMEHIUMOE IS
peureHus qanHou 3agadn. OO60CHYITE Ball BEIOOP.

OTtBet:
K mudpoBbiM cpeacTtBaM, KOTOPble MOI'YT ObITh NMPUMEHEHbI JIsl
pelieHusi AaHHOM 3agauyd  oTHocuTcsa Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJO4Yawilee O00JbIIOH Hadop
MaTeMaTU4YecKUX (PYHKUHMH B TOM 4YHCJe CHCTEMY KOMIbIOTEPHOIi
ajareOpbl, OPUMEHTHPOBAHHYI0 HAa MOATOTOBKY MHTEPAKTUBHBIX
JOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

3anganue 2.

1) BblunciIUTE ONPEICICHHBIA HHTETPA:
1

[ 2dx

0

OtBer: 2

2) HazoBute kakoe-1n00 nuppoBoe CPeACTBO, MPUMEHUMOE IS
pemenust faHHoi 3anaun. OOoCHyiiTe Bail BBIOOP.

OTtBeT:
K uudpoBbsiM cpeacrBaM, KOTOpble MOI'YT ObITh NMPHUMEHEHBI JJIsI
pelieHusi AaHHOM 3agauyd  oTtHocuTca Wolfram Mathematica-
nporpaMMHoe oOecrnedyeHue, BKJO4Yailee O00JbIIOH Ha0op
MaTeMaTHYeCKUX (PYHKIMH B TOM YHCJE CHCTEMY KOMIbIOTEPHOI
ajareOpbl, OPUMEHTHPOBAHHYI0 HAa MOATOTOBKY MHTEPAKTHUBHBIX
AOKYMEHTOB C BIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKICHUEM.

3amanue 3.

1) BeruuciuTe onpeaeacHHbIN HHTETPa:

3

[ xdx

2

OtBer: 9/2-4/2=5/2



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
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

2) HazoBute kakoe-1m00 HUppoOBOE CPEACTBO, MPUMEHUMOE ISt
pereHust faHHOM 3aaaun. OOOCHYWTE Balll BHIOOP.

OTtBeT:
K mudpoBbiM cpeacrBamM, KOTOpble MOI'YT ObITh INPHUMEHEHBI AJIs
pelieHusi daHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJIO4Yawilee O00JbIIOH Hadop
MaTeMaTU4ecKUX (PYHKUHMH B TOM 4YHCJ/Ie CHCTEMY KOMIbIOTEPHOIi
ajare0Opbl, OPUMEHTHPOBAHHYI0 HAa MOATOTOBKY MHTEPAKTUBHBIX
JAOKYMEHTOB C BbIYMCJIEHUSIMH U BU3YAJIbHBIM CONPOBOXKIEHUEM.

3amanue 4.

1) BeruucnuTe onpeaeacHHbIN HHTErpa:

0

[.ﬁd}(

-1

Oteer: 0-1/4=-1/4

2) HazoBute kakoe-m1u00 mudpoBoe CPeaCTBO, MPUMEHUMOE IS
pelienus naHHoi 3aaaun. O6oCHy#Te Ball BHIOOP.

OTtBer:

K mudpoBbiM cpeacTtBaM, KOTOPble MOI'YT ObITh NPUMEHEHbI JIsl
pelieHusi JaHHOW 3amayd  oTtHocuTcsa Wolfram Mathematica-
nporpaMMHoe of0ecnmedeHHe, BKJIKOYawinee O00JbIIOH Hadop
MaTeMaTu4ecKuX (GYHKIHUIA B TOM 4HCJie CHCTEMY KOMIIbIOTEPHOM
ajareOpbl, OPUMEHTHPOBAHHYI0 HA MOATOTOBKY MHTEPAKTUBHBIX
AOKYMEHTOB C BIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOKIEHUEM.
3aganue 5.

1) BeruncnuTe onpeneeHHbII HHTErpat:

[ e*dx

-1

OtBer: e-etl

2) HazoBute kakoe-mu00 mudpoBoOe CPEACTBO, MPUMEHUMOE IS
penieHus qaHHou 3agaun. OO0CHYIiTe Balll BBIOOP.

OtBet:
K uudpoBbsiM cpeacTtBamM, KOTOPble MOTYT ObITh NPUMEHEHBI 1JIs
pemieHust JaaHHO 3amayu  ortHocuTca Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJWO4Yawilee O00JbIOH Hadop
MareMaTu4ecKuX (GyHKIUIA B TOM 4Mc/ie CHCTEMY KOMIIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYI0 HA TMOArNOTOBKY MHTEPAKTHBHBIX
JOKYMEHTOB C BIYMCJIEHUSAMH U BU3YAJIbHBIM CONPOBOXKIEHUEM.



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

25. 1. TIpouHTerpupyiiTe TPUrOHOMETPUUYECKYIO ()YHKIIHIO VK-1.V.3
my
5 OIIK-1.B.1
f cosx dx
JT-’"‘&
OtBer: 0,5
2. llpouHTerpupyiTe TPUTOHOMETPHUUECKYIO (DYHKITHIO
m
f cosx dx
a
Otset: 0
3. TlpouHTEerpupylTe TPUTOHOMETPHUUECKYIO (DYHKITUIO
J'!'f,.'4
J cos2x dx
Tz
OrBer:0,25
4. TlpouHTerpupyiTe TPUTOHOMETPUUECKYIO (DYHKIIHIO
iy
f sinx dx
0
OtBeT:2
5. IIpouHTerpupyiite TPUrOHOMETPUUECKYIO (DYHKIIHIO
'
J sinx dx
T2
Otger: 1
Cemectp Ne2
26. | Kakas ¢ynkuus z = f(x; ¥) Ha3bIBaeTCS HEMPEPHIBHOW B TOUKE YK-1.3.1
Mo (x0;¥0)?
Oter: ®ynkuust = = f(x; V)] Ha3pIBaeTCs HEMPEPHIBHOI B TOYKe
M (x4 Vg ), €cIM OHA ONpe/IesieHa B 3TOM TOYKEe H HEKOTOPOii ee
OKPECTHOCTH, UMeeT npeaeJt i 1'1?1:! f(M) maToT npenen paBeH
3HA4YeHMI0 PYHKINHU Z B TOUKe M
27. | Kakas u3 Gopmyn cooTBercTByeT muddepennmany Gynkmun y=e2%? YK-1.3.1

a) dy=2e?*dx
b) dy=e*dx
c) dy=2e*dx




OtBer: a)

28.

YacTHbIEe IPOU3BOIHBIE

o dz Oz
1. Haiigure yacTHBIC TPOU3BOIHBIC o oy byHKIIN

sin(3 + 8x — 7y)

2 — }53_}’?
cos(3+B8x—Ty) 82— ¥ e 5'!?!':3—3.1'—?}'134"'}".

(22— ,\_]_'!,-I‘

z =

OTtBeT:

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

Ez — xﬂ},?jz

dz dz
2. Haiinure yacTHBIC MPOU3BOIHBIC PR e (byHKuI/H/I

sin(3 + 2x — 5y)

7z =

2 — xty7
ros(3+2x—5y1:2(2—xty’ £ sin(3+2x-530dx7y’
OTtBeT: 2 }4 — ! !
|2 ©y')
—cos(3+2x—5y)*5(2—x*y”) +sin(3+ 2x— 5y)7x*
(2 —xty")?

o dz Oz
3. Haiigure 4acTHBIE TPOU3BOIAHBIC 13y ¢byHKINN

sin(1+ 4x — 3y)

3+ x2y7
cos(i+dx—3y)ed( E—x‘:}' ! :I—s'iri':l—d-x—ﬂ}'12.1'1'}' !

7z =

OTtBeT: —— 7
[3+x"y")

—cos(1+4x—3y)*3(3+ x%y") —sin(1+ 4x— 3y)7x*»°

(3 + 22y7)2
dz
4. HaiiguTe yacTHbIE MPOU3BOAHbBIE o I/I (1)yHKIII/II/I
sin(7 + 4x — 7y)
z= 3 — x3y6
cos(T+4x—Ty)+4(3—-x"9"%)+ 5':'?!(?-4.1'—?_1.'13.1"'}'5
OTtBeT: 3 o2
Iﬂ xy 1
gz
5. Haiiaure 9acTHBIE MPOU3BOIHBIC ox H (1)yHKI_II/II/I
sin(5 4+ 8x — 5y)
Z= 3 — 14}’6
coz(5+8x—5v) 8la—xt ¥ r:"I 5‘!?!':5—31‘—5}':41"1}'5
OTtBeT:

[3- ,\_4_'!,E'I

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




29. | Beimucath ycioBue pu KOTOPOM BBIPAKECHUE VK-1.B.1
P(x,y,z)dx + Q(x,y,z)dy+R(x,y,z)dz
npecTaBisieT coooi quddepeHnnan HeKoTopoi GyHKIMHU U(X,Y,Z).
Ortser: JlaHHOe BhIpakeHue MpeacTaBJsieT co0oii nudpdepenunan pynkuun
u(x,y,z), ecan: P(x,y,z) — 310 4yacTHasi npou3BoaHasi pyHKIMHU U(X,Y,Z) mo
X,
Q(X,y,2) - 310 yacTHasi mpou3BoaAHas PpyHKIUH U(X,Y,Z) mo y:
R(X,y,Z) 3T0 wacTHasi npou3BoaHasi pyHKIMHU U(X,Y,Z) 1O Z.
30. | Kakas Touka Ha3pIBaeTCsl TOUKOW MakcuMyMa GyHKuuu z = f(x; v)? OIIK-1.3.1
Otser: Touka (X;;V,) Ha3bIBaeTCs TOYKOM MAKCHMyMa GYHKIHH
z = f(x;¥v) , ec/in CymecTBYeT TAKAs & - OKPECTHOCTH TOYKH
(x4: V) M 2JI9 BCeX TOUYEK (X; V), OTJMYHBIX OT (X ; V), U3 O-
OKPECTHOCTH TOYKH(Xy; Vy ) BHINOJIHSIETCH HEPABEHCTBO:
floy) < f(xevs)
31. 1. Haiitu npou3BoHYyI0 GYyHKIIUHA YK-1.V.1
2 . 8 4z OIIK-1.V¥.1
flx,y) = (84 5x° 4+ 2y* — 7x®y*)* B Touxe K(1,1) mo
HaIpaBJIeHUIO K Touke M (2,6) OIIK-1.B.1
-2258
OrBer: ——
2. Haiitn mpou3BoaHYIO QYHKIIUU
flx,y) =(7—x*>+2y2—x1y*)? B rouke K(1,1) o
HaIpaBJICHUIO K Touke M (4, 3)
OTBer: ——0
V13
3. Haiitu npousBoanyto GyHKIIUU
flo,y) =(7—2x2+ 2y —x3y™1)2 B touke K(1,1) no
HampaBlieHuto k Touke M (5, 2)
OtBer: =
Va7
4. Haiitu npon3BoAHYIO QYHKIUIO
flx,y) = (11— 2x3+2y 2 — x%y™2)? B touke K(1,1) mo
HarpasJeHuIo kK Touke M (5, 6)
-1520
OtBet: AL
5. Haiitu npousBoaHyto QyHKIUU
flx,y) =(5+ 4x 1 — 2y% — 2x3y*)? B Touke K(1,1) mo
HaIpaBJIeHUIO K Touke M (2,3)
OTBer: ——>
V5
32. | ChopmynupyiiTe HEOOXOAUMOE YCIOBHE IKCTPEMyMa YK-1.3.1
nuddepeHIpyemMoii GyHKIHK IBYX MepeMeHHbIX z = f(x; V).
OtBer: Ecoin B Touke N(x,;v,) nuddepenuupyemas GyHKIUs
z = f(x; V) uMeeT IKCTPeMyM, TO ee YacTHbIE IPOM3BOIHBIE B ITOI
Touke paBubl Hyito [, (xp;vy) = 0, f' (x;v,) = 0. I10 ycaoBue
Ha3bIBaeTCs He00OXO0IUMBIM YCJIOBHEM IKCTPEeMyMa.
33. | Kakoe ypaBHeHHe Ha3bIBaeTCs qUQPepeHIINaTbHBIM YpaBHEHHEM YK-1.3.1
IIEpBOro nopsaka? OIIK-1.3.1




OtBer: /AuddepeHunajbHbIM ypaBHEHHEM IEPBOro MOPAIKA
Ha3bIBaeTCs ypaBHeHUe, cBs3bIBawmiee X, Y H Y'. OHO MokeT ObITh
3aJ1aHO0 B OJHOI U3 ¢opm:

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

34. YK-1.3.1
B kakom cinyuae pynxius y=¢(X,C) (wiu d(x, y, C) = 0), sBusercs YK-1.V.1
o0mmM perreHreM auddepeHnnaib-HOro ypaBHeHus nepsoro mopsaka? | YK-1.V.3
OTtBer: O0mUM pemieHueM (00IIUM MHTErPAJIOM)
nuddepeHINATLHOTO yPAaBHEHUS MIEPBOro MOPSAIKA HA3LIBAETCS
dyukuus y=¢(X,C) (nau ®(x, y, C) = 0), koTopasn

a) ABJISETCS pellleHueM YypaBHeHHUs NpH oM gonyctumom C;
0) J1000e pemieHne MOKeT ObITH MOJYYEHO U3 Heé NPU HEKOTOPOM
3Ha4YeHUM NOCTOSTHHOM C.

35. | SBnstercs i GyHKITUS 12+ v —2x=C o6mum perieHueM VYK-1.3.1
nudpepeHnnanbHOro ypapHenus X+vy' = 1? YK-1.V.1
Otser: Indpepenuupyst ykazaHHYI0 HeIBHO 32JaHHYI0 (PyHKIHIO VK-1.V.3
x* + y* — 2x = C, noay4aem paBencrBo:2x + 2yy' — 2 = 0, To ecTh
x+yy' =1
Na, pynkuus x* + y* — 2x = C sBJasieTcs: OOIMM peleHneM
AU(pPepeHInaTBLHOI0 YPABHEHUS.

36. | Haiigure obmue pemenwus quddepeHInalbHBIX ypaBHEHUH,
npecTaBieHHbIX HUKe. Ha3zoBute kakoe-mbo mudpoBoe cpencTso, YK-1.3.1
KOTOPOE€ MOXKET ObITh TPUMEHEHO JIJISl PEIICHUs] TaHHOM 3a/1a4uH. YK-1.V.1

1 _'!,:r" =: YK-1.V.3

OtBer: y =In|x| + C

OI{HI/IM nu3 III/I(])DOBBIX Cpe)ICTB, KOTOpI)Ie MOFyT 6bITb l'lpl/IMeHeH])I
AJIA pemeﬂnﬂ I[&HHOI?I 3agavuu, OTHOCHUTCH
Wolfram Mathematica

2. y' =2

OrBer: ¥y =5In|x| + €
Oxanum u3 nHQPOBLIX CPEICTB, KOTOPbIE MOIYT OLITH IPUMEHEHbI
IS pelleHns JaHHOM 32124, OTHOCHTCS
Wolfram I\/I?thematica
v

. 'LJ' = —
3 - 3x

OrBer: y = % In|x| +C

OnHuMm U3 HU@poBHIX CPEACTB, KOTOPbIe MOTYT ObITH NPUMEHEHbI
JUISI pellieHus JAaHHOM 3a1a4M, OTHOCHUTCS
Wolfram Mathematica

OrBer: y =7 In|x| + €




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

Wolfram Mathematica
3

OrBer: Yy =3 In|x| + C
OnHuMm U3 Hu@poBbHIX CPEACTB, KOTOPbIe MOT'YT ObITH IPUMEHEHbI
JUJISI pellleHUs1 TaHHOM 3a1a4M, OTHOCUTCS

Wolfram Mathematica
9

OtBer: ¥ =9In|x| + C

OnnuMm U3 Hu@poBbHIX CPEACTB, KOTOPbIe MOT'YT ObITH IPUMEHEHbI
JUJISI pellleHUs1 TaHHOM 32124, OTHOCUTCS

Wolfram Mathematica

7. ¢ =2
. ) -
OrBer: y =12In|x| + C
OnHum u3 nndpoBbIX CpeacTB, KOTOPbIe MOIYT ObITH IPUMEHEHBbI
AJI pelICcHUuA JIaHHOﬁ 3agavdu, OTHOCHUTCH
Wolfram Mathematica
8. y' =2
. ) -
OrBer: ¥y =31In|x| + C
OI[HI/IM nu3 III/I(])])OBBIX CpeacTB, KOTOPbIC MOFyT 6I)ITI) l'[pI/IMeHeHbI
JUIS pelieHus JAHHOM 3a1a4y, OTHOCHTCS
Wolfram Mathematica
9 'L:r" = E
C ) —
OrBer: ¥y =17In|x| + C
OI[HI/IM nu3 III/I(])])OBBIX CpeacTB, KOTOPLIC MOFyT 6bITb l'lpl/IMeHeH])I
AJIA pelIcHus Ilal-IHOi/i 3agavuu, OTHOCHUTCH
Wolfram Mathematica
27

10.y' =2

x

OrBer: y =27In|x| + C

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

37.

Pemmte 3anauy Komm npu HauanbHbix yenoBusix: Y(1)=2 , T.e. HaliguTe
JacTHBIC perneHus AuddepeHnnanbHbIX YpaBHEHUM, TPEACTABICHHBIX
HUXKE

Oteer: ¥y =In|x| + 2
2. y' =2
o x

OrtBer: ¥y =5In|x| + 2

VYK-1.3.1
YK-1.V.1
YK-1.V.3




OtBer: y = 1 In|x| +2

4, y'=

Bl

OtBer: y =7 In|x| + 2
5 ' =%

OtBer: ¥y =3 In|x| + 2
6. y' =2
C ) .

OrBer: y =9In|x| + 2
7.y =2
) -
OtBer: ¥y = 12In|x| + 2
8. y =2
- x

OrBer: ¥y =31In|x| + 2
9. y' =2

OrBer: ¥y =17In|x| + 2
27

OrBer: ¥y =27 In|x| + 2

38.

Beinummre HoMEp 1O KOTOPBIM PACIIONIOKEH Psif, I KOTOPOIo He
BBITTIOJIHACTCA H606X0)II/IMBII7I IIPHU3HAK CXO,I[I/IMOCTI/I?
2
n-+3

1) Yo-15

n3+7

OTtBet: 3)

VK-1.3.1

39.

Kakne IMMPU3HAKU UCCIICAOBAHHA HA CXOANMMOCTb NPUMCHAIOT IJIA
YHCIIOBBIX PSJIOB C TIOJOKUTEIbHBIMU YJICHAMU?
a) mpusHak /lanamGepa

b) npasmio JlonuTans
c) merox Kpamepa
d) mpusnak Kommu.

OrtBert: a), d)

VYK-1.3.1

OIIK-1.B.1

40.

Ecnu psa cxoauTcesi, TO 4TO MOKHO CKa3aTh 00 00IIeM YIeHe STOTOo
psana?
Otger: Ecan psin cxogurcsi, TO ero 001IMii YieH i, CTPEMUTCH K

VK-1.3.1




HYJI0, T.e. [im 1, = 0. 9T0 yTBep:KAeHHe HA3bIBAeTCH

n—*oo
HEe00X0AUMbIM MPHU3HAKOM CXOAMMOCTH psiia. B yacTtHocTH, eciin
001U YJIeH 1, He CTPEMHUTCH K HYJII0, TO PSiJi PACXOAUTCS.

41.

Ecnu o6muii wieH psna u,, He CTPEMUTCS K HYJIIO, YTO MOKHO
YTBEPKJIaTh O CXOAUMOCTH psijia?

OtBet: Eciin psix cX0QUTCs1, TO €ro 00IIHIA YIeH 1, CTPeMHUTCH K
HYJI0, T.e. [im 1 = 0. 9T0 yTBep:KAeHHe HA3bIBACTCH

71 —+00
HEe00X0AUMbIM MPU3HAKOM CXOJAMMOCTH psaa. B yacTtHocTH, eciiu
001U YJIeH 1, He CTPEMHUTCH K HYJII0, TO PSii PACXOAUTCS.

YK-1.V.1
OIIK-1.B.1

42.

OOmuii uneH psaga u, CTPEeMHUTCS K HYI0. JlocTaTOYHO JTK 3TOTO s
TOTO, YTOOBI YTBEPKAaTh, UTO TAHHBIN PSAA CXOAUTCS?

OtBet: Eciin psix cX0QUTCs1, TO €ro 001U YIeH 1, CTPeMHUTCH K
HYJI0, T.e. [im 1, = 0. 9T0 yTBep:KAeHHe HA3bIBACTCH

1 —+0a
HEeO0XO0UMbIM MPU3HAKOM CXOIMMOCTH Psi/ia, HO OHO He ABJIsIETCSI
AOCTATOYHBIM JIJIf1 TOT0, YTOOBI YTBEPKIAATh, 4TO psia cxoaurcs. T.e.
PSIT MOKET OBITh KaK CXOIAIIMMCSH, TAK U PACXOASIIIIUMCS.

VK-1B.1

43.

o0 5n®

n=13p2-2
HccnenoBath TaHHBIN P HA CXOAMMOCTh. BeiOepuTe MeTo I
HUCCICI0OBaHUA U3 CITMCKA:

a) HHTerpaibHbIi IPU3HAK CXOAMMOCTH

b) HeoO0xoaumblii NpU3HAK CXOAHUMOCTH
c) Ilpusnak Komu
d) Ilpusnak Jlamambepa

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

VK-1B.1

44,

(in-5)27"
1. HccaenoBars cCXOOUMOCTh PAaa 2., ————
ceneio CXOTUMOCTD PSIIT Zn_1{5n+2}3n
OTBeT: cxoauTCAa

oo (4m—3)%7

2. HccnenoBaTh CXOAUMOCTB PAAa Xy o)

OTBer: cxoauTcs

w (1n—3)27
3. HUccnenoBath CXOAUMOCTD Psijid 2oy na)e
OtBert: cxoaurces

o (4n-3)"

4. WccnenoBarh CXOAUMOCTD PA/IA 2oy ey

OTBer: pacxoaurcs

o (1n+3)4"

5. HccanemoBarh CXOOAUMOCTE psma ), , —————
A a pia E"_1{1n+4}5“

OTBer: cxoauTcs

YK-1.V.1
OIIK-1.B.1




45.

w (1n-5)2"

1) HccnenoBath CXOAUMOCTbD P Yoy Gni2)

OTBeT: cxoauTco

2) Kakoii npusnak Bel ucnonb3oBaiu. OO0CHYTE CBOI BBIOOD.

>
fn+l _ =

OTtBer: npuMeHum npusHak Jamamoepa. [ = lim , T.K.

fi— oo O 3
2\3<1, To psa cxoaurcs. [IpuzHak cpaBHenunss u npusHak Komm He

MO3BOJIAT OTBETUTH HA BOIIPOC 3aJaHUs.

VK-1.B.1

46.

o (4n—5)"

1) HccnenoBath CXOAMMOCTD P 2oy i

OTtBeT: pacxoaurcs

2) Kakoii npusHak Ber ncronbzoBaini. O00CHYHTE CBOI BHIOOD.

Orser: npumennm npusHak Koum. [ = "/a,=4 , 1.x. 4>1, T0 psin
cxoaurcs. Heo0xoaqumblii NpU3HAK, IPU3HAKH CPABHEHUS U

Janamepa He M0O3BOJISIIOT OTBETHTH HA BONPOC 3a/1aHUSI.

OIIK-1.B.1

471.

o (1n+3)4"

1) HccnenoBarh CXOAUMOCTD P Yoy nta)s

OTBer: cxoauTcs

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

OTtBeT:
K mudpoBbsiM cpeacTtBaM, KOTOPbie MOI'YT ObITh NMPUMEHEHBI 1JIs
pelieHusi AaHHOM 3agauyd  oTtHocuTca Wolfram Mathematica-
nporpaMMHoe oOecrnedyeHne, BKJOYawilee O00JbIIOH Hadop
MaTeMaTHYeCKUX (PYHKIHH B TOM YHCJE CHCTEMY KOMIbIOTEPHOI
ajareOpbl, OPUMEHTHPOBAHHYI0 HAa MOATOTOBKY MHTEPAKTHUBHBIX
AOKYMEHTOB C BIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKICHUEM

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

48.

[IycTh 1aH 3HaKOYEpENYIOLIUICS P Z;“j:l u,. Ecmumpsan,
COCTaBJICHHBIN U3 a0COMIOTHBIX BEIWYHH |Un|, CXOAUTCS, TO YTO MOKHO
CKa3aThb 0 3HaKouepeayrouiemcs psaae? Beidbepure BepHbIi OTBET.

a) Psgcxomutes

b) Psn pacxomurcs
C) Psa cxomurcst abOCOTOTHO

OrtBer: C)

OIIK-1.3.1

49,

Ecnu abCcomoTHEIE BETMYHHBI WICHOB 3HAKOUEPETYIOIIETOCS Psiia
L Up YOBIBAIOT U OOIIMH YICH Psia CTPEMHUTCSI K HYJTIO, TO YTO
MOYHO CKa3aTh 0 CXOAUMOCTH psiga? Beibepure BepHBIil OTBET.
a) Psaa cxoaures

b) Psn pacxomutcs

OIIK-1.3.1



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

C) Psag cxomurest abOCOTIOTHO

OrBer: a)

50.

1. Haiitn 065acTh CXOAUMOCTH psifa
[=a]

Zx" =14+x+xi4tx™ 4
n=0

Orser: (—1;1)
2. Haiitu paanyc CXOQMMOCTH psizia

Z(Zx)" =14 2x +4x% 4+ 2"x" + .0
n=0

OtBer: R=0,5

3. Haiitu paamyc cXOAMMOCTH psija

oo

D (50" =1+ 5 +25x7 4000+ 5" 4o
n=0

OtBer: R=0,2

4. Haiitu paguyc cXoauMOCTH psaja
ED"EO)" 3 (3x)? =D"3Ex)" N

n+1 2 3 n+1

[N

=
Il
[=]

i
OTBer: R = n
5. O0651aCThIO CXOAUMOCTH psJa

Z Colx—a)"=Co+ Cilx—a) +C(x —a) + -+ Cplx —a)™ ...
n=0

SABnsiercs nnrepsai (2; 4). Haiiaure ero paguyc cXoIuMOCTH.
OtBer: R=1

YK-1.3.1
OIIK-1.B.1

51.

CTeneHHON Pl 2o @y X "CXOOUTCS B TOUKE X0.UTO MOKHO
yTBEPKIaTh 00 aOCOIFOTHON CXOJMMOCTH 3TOTO Psijia B KayKI0U M3
TOUeK X, TakuX, uto|x| < |xo|?

Ortger: Ecan crenennoii pag 2. -, a,x " cXoquTcs B TOUKe X0, TO, OH
a0COJII0THO CXOAUTCH B KAXKI0H TOUKe X, 115l KOTopoii |x| < |xg].
JTO yTBep K/AeHHe Ha3bIBaeTcsl TeopeMoii Ades.

OIIK-1.3.1

52.

1. Pasnoxwurs MHOorounen f(x) = —x*—10x"—30x —31 Bpax
Teiinopa B OKpeCTHOCTH TOUKH ¥ = —2

OTtBer:
flx)=—-3—-2(x+2)—4(x+2)*"— (x+2)°

2. Pasnoxwuts MuorOwieH f(x) = —x° —2x~+5x—1 B pan
Teitopa B OKpeCTHOCTH TOUKH * = 1

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

YK-1.V.3

VK-1.B.1




3. Paznoxuth muorowren f(x) = —2x>+ 14x? —25x +12 B
pan Teitsiopa B OKpECTHOCTH TOUKA X = 2

OTtBeT:
flx)=24+7(x—2)+2(x—2)*—2(x—2)3
4. Pa3noxuts MHOrowieH f(x) = —2x*—2x?+7x +13 B pan
Telnopa B OKPECTHOCTH TOUKM ¥ = —1
OTtBeT:
flx) =6+5(x+1)+4(x+1)*—2(x+1)°
5. Paznoxuts MHOTOWIeH f(x) = —2x° —7x" —x +9 Bpsn

Teilsiopa B OKPECTHOCTH TOUKH ¥ = —2

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

53. | K uudpoBbIM cpeacTBaM, KOTOpble MOIyT ObITh mpuMeHeHbl s | OINK-1.V.1
pelieHHsl 3aJa4 MaTeMaTH4YecKoro aHaausa otHocutcss Wolfram
Mathematica- mporpammHuoe odecnedyenue, BKIKOYAIOMeEe 00JIbII0M
Ha00p MaTeMaTH4YeCKUX (PYHKIIUIA.

Kakoit pesynbrar mnpumeHeHUs (HOpMyJIbI B Wolfram
Mathematica?

integrate[8x*,X]

OTtBeT:

8x°>

=

54. | K uudpoBbIM cpeacTtBaM, KOTOpble MOTyT ObITh mpuMenenbl s | OIIK-1.V.1
pelieHusi 3a4a4 MaTeMaTH4YecKoro aHajam3a otHocutrcssi Wolfram | YK-1.B.1
Mathematica- mporpammHuoe oGecnedyenne, BKIUYaoIee 00J1bII0i
Ha00p MaTeMaTH4YeCKUX (PYHKIIUIA.

Kakoit pesynbrar mnpumeHeHHs (QOpMyJIbI B Wolfram
Mathematica?
D[x®x]
OtBet:
6x°
55. | K uudpoBsiM cpeacrBam, KOTOpble MOryT ObITh mpuMeHeHbl s | OIIK-1.V.1

pelleHHs1 3aJa4 MAaTeMATHYeCKOro aHajam3a oTHocutcss Wolfram
Mathematica- mporpamMmmHoe obecnieyenune, BKJIKUYAOIee 00JIbIIO
Ha0oOp MaTeMAaTH4YeCKUX (PYyHKIIUIA.

®opmysibl B Wolfram Mathematica npeacraBiieHa ¢ OIIHOKOIA.
Kakasi ommoka nonmymena?

D[x°]

Orser:  3amWch  JOKHA  BeIIagerh Tak  D[X8,],
muddepeHurpoBaHue Mo X




Bomnpocs! (3agaun) mis 3adera / nud¢. 3auera npeacrabiaeHsl B Tadbuuie 16.
Ta6mmma 16 — Boripocs! (3amaun) nist 3aueta / qudd. 3avera

Ne /i [Tepeuens BompocoB (3a1a4) ans 3adera / audd. 3auera

Kon
WHJUKAaTOpa

Y4eOHbIM MJIaHOM HE IPEyCMOTPEHO

[lepeuenr TeM [ KypCcOBOTO TMPOEKTUPOBAHUS/BBIIIOIHEHUSI KYpCOBOM pabOTHhI

Mpe/ICTaBIeHbI B Tabuie 17.

Tabmuna 17 — Ilepeyenn TeM U1 KypcOBOTO MPOEKTUPOBAHNS/BBITIOJIHEHUS! KYPCOBOM pabOThI

Ne n/n =
KypcoBOii paboThl

[TpuMepHBIii IepeYeHb TeM JJIsi KypCOBOTO MPOEKTUPOBAHMS/BHITOTHEHHUS

Y4eOHBIM IIIAHOM HE MPETYCMOTPEHO

BOHpOCBI AJid IIPOBCACHUA HpOMC)ICYTO‘{HOfI arrectalun B BHUAC TCCTUPOBAHHUA

MpeACTaBICHBI B Tabnwuie 18.

Tabnuna 18 — [IpumepHbIii IepeyeHb BOMPOCOB AJIs TECTOB

Ne
n/ [IpuMepHBIii IepedeHb BOIIPOCOB ISl TECTOB
1!

Kon
WHIUKATOP
a

TurmoBoii BapuaHT TECTOB
1 cemectp

1. | Beruucnure 1) 1
npeaen 2) 3

3?4+ 2x—7 3) 15
T —Ex+ 1 4) -7

OtBet: 3)
(unctpykiust: [TpounTaiite TEKCT,
BBIOCPUTE TIPABUIIbHBIN OTBET M 3AIUIINTE
apryMeHThI, 000CHOBBIBAOIINE BHIOOD
OTBETA)

VK-2.3.1
YK-2.V.1

2. | Toukoil pa3pbiBa pyHKIUU 1) 6

o x= 3 2) 2
Y= (x2 + 3)Inx 3) 1
SABIISETCS TOUKA 4) 4

Orger: 3

(uacTpykuums: Ilpounraiite TekcT,
BbIOEpUTE MPaBUIIbHBIA OTBET U 3aMUIINTE
apryMeHTbl, 000CHOBBIBAIOIIKE BBIOOD
OTBETA)

VK-2.V.3

3. | IIpousBogHas pyHKIHH 1) 2x-4%In4

y=x?-4% 2) 2x-4*1

paBHa 3) x-4(2+x)

4) x-4*(2 + xln4)

OtBer: 4)

(uHCcTpykums: [IpounTaiite TEKCT,
BBIOEpUTE NMPABUIIBHBINA OTBET U 3aMULINTE
apryMeHTbI, 000CHOBBIBAIOIINE BHIOOD
OTBETA)

VK-2.V.1

4. | AGcmucca s3KkcTpemMmyma 1) 8

YK-2.V.3




byHKIAHA
y=8—x*+x
paBHa

2) 05

3) 1

4) -05

OTger: 2)

(maCTpyKIMS: [TpounTaiiTe TEKCT,
BBIOCpPUTE MPABUIIHHBINA OTBET U 3aMUIIUTE
apryMeHTbI, 000CHOBBIBAIOIIIKE BHIOOD

Brrancnoure HHTCI'pall

J‘ dx
(1 4+ x?)arctg?x

OTBETA)
1

1) —

arctgx
2) Inlarctgx|+C
3 ——

4)

a'."ctgzx
1

arctgx

Oteer: 1)

(uactpykuus: Ilpounraiite TEKCT,
BbIOEpUTE MPaBUIIbHBIA OTBET U 3aMUIINTE
apryMeHTbl, 000CHOBBIBAIOILIE BBIOOD
OTBETA)

YK-2.V.3

Beruncnure npon3BoHyIO

byHKIIUN
y=(3-8x)%°

1) 0,5 (3-8x)°(-8)

2) 0,5(3-8x)%°(8)

3) 0,8 (3-8x)°° (-8)

4) 0,5 (3-8x)°8 (-8)

OtBet: 1)

(uactpykuus: Ilpounraiite TEKCT,
BbIOEpUTE NMPABUIIbHBINA OTBET U 3aMUIINTE
apryMeHTbI, 000CHOBBIBAIOIINE BEIOOD

OTBETA)

VK-2.V.1

Brruucnure npon3BoIHYIO

BTOPOTO NopsiaKa GyHKIIMU

y = BSx—l

1) y = 25e3*7!

2) y=e*

3) y= 5 BSx—l

4) 25

OTtBet: 3)

(uHCcTpyKMs: [IpounTaiite TEKCT,
BbIOEpUTE MPABUIIbHBIA OTBET U 3aMUIINTE
apryMeHTbI, 000CHOBBIBAIOIINE BEIOOD
OTBETA)

VK-2.V.1

OO6parHoii pyHKIHMEH TTO
OTHOIICHUIO K (PYHKIIMH
v = e* sBusgercs GyHKIUS

1) y=x°

2) y= eix

3) y=Inx

1) y=e

Ortser: 3

(uHCcTpykums: [IpounTaiite TEKCT,
BBIOEpUTE MPABUIIBHBINA OTBET U 3aMUIINTE
apryMeHTbI, 000CHOBBIBAIOIIIUE BHIOOD
OTBETA)

OIIK-
1.V.1




[TepBas nmpousBogHAsA
(yHKINU TTOKA3bIBACT:

1) cKopoCTh U3MECHEHUS (QYHKIIUU

2) wHampapieHue QpyHKIHUN

3) mnpupaineHue GyHKIIHH

4) MpHUpalieHre apryMmenTa QyHKiuuu
Otger: 1

(mHCTpyKIMS: [TpounTaiiTe TEKCT,
BBIOCpPUTE MPABUIIHHBINA OTBET U 3aMUIINTE
apryMeHTbl, 000CHOBBIBAIOIIKE BHIOOD
OTBETA)

OIIK-1.3.1
OIIK-
1.V.1

10.

Hudbdepennman GyHKImmn
paBeH

1) orHomICHHIO TpHUpamcHus (YHKIHH K
MIPUPAIICHUIO apTyMEHTa

2) NPOU3BEACHHIO MPHUPAIICHHUS ()YHKIHH
Ha TIpUpaIIeHrue apryMeHTa

3) THpoM3BEICHHUIO MPOU3BOHOM Ha
MIpUpAICHIE apTyMEHTa

4) mnpupalIeHUuIo apryMeHTa

Ortsert: 3

(unCcTpyKIWs: [IpounTtaiiTe TEKCT,

BBIOCPUTE MPABUIIHHBINA OTBET U 3aMUIIUTE

apryMeHTbI, 000CHOBBIBAIOIINE BEIOOD

OTBETA)

OIIK-1.3.1

11.

Breraucnure 4Mciio Touek

paspsiBa QyHKUIHU
x+2

T It -2

1) 1

2) 2

3) 3

4) 0

O(unctpykuus: [IpounTaiite Tekcr,
BBIOEPHUTE MPABUIIbHBIA OTBET U 3aIUIINTE
apryMeHTbI, 000CHOBBIBAIOIIINE BHIOOD
OTBETa)TBeT: 3

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

12.

Brranciaure
npenen
sin?3x

lim
x—0 X

1) 0

2) 9

3) 3

4) 1

OrtBer: 2

(uHCcTpyKMs: [IpounTaiite TEKCT,
BbIOEpUTE NMPABUIIbHBIA OTBET U 3aMUIINTE
apryMeHTbI, 000CHOBBIBAIOIINE BEIOOD
OTBETA)

VK-2.3.1
OIIK-
1.V.1

13.

YpaBHEHHE KacaTeIbHOU K
rpaduky QyHKIUU
y=x3-2

B €r0 TOYKE ¢ a0CIHMCCOM
Xo= 1 nmeet BHUL

1) y=2x+4

2) y=4x+3

3) y=2x—-5

4) y=3x—-4

Otser: 4

(uaCcTpyKuMs: [IpounTaiite TEKCT,
BBIOEpUTE MPABUIIBHBINA OTBET U 3aMUIINTE
apryMeHTbI, 000CHOBBIBAIOIINE BHIOOD
OTBETA)

OIIK-
1.V.1

14.

Beruucnure 3Hauenue
MIPOU3BOJHOM BTOPOTO
nopsiika pyHKIMH

y = sin2x + 4x

1) 0
2) -1
3) 3
4) -4

YK-2.V.3




g
B TOYKEC X — 1

Ortser: 4

(uHCTpyKIMA: IIpounTaiite TEKCT,
BbIOEpUTE NPaBUIBHBIA OTBET U 3AIUIINTE
apryMeHTbI, 000CHOBBIBAIOIIME BEIOOD
OTBETA)

15.

MHO03x€ecTBO NEPBOOOPA3HBIX

byHKIMHA
f(x) = —xcos(3x)

HMEET BU/I

1) —%xsiiﬂx — % cos3x +C
2) 3xsin3x —l—%cos?}x +C

3) 3xsin3x —%cos?}x +C

4) 3xsin3x 4+ 9cos3x + C

Ortser: 1

(uacTpykuus: IIpounraiite TEKCT,
BBIOEpUTE MPABUIILHBINA OTBET U 3alUIINTE
apryMeHTbI, 000CHOBBIBAIOIIINE BEIOOD
OTBETA)

OIIK-
1.V.1

16.

Brrunciiure unaTerpain

dx
J- xInx

Dinx + C

n|x|+C

)in|ln|x|| + C

A)ine* +C

OrtBer: 3
(uactpykuus: Ilpounraiite TEKCT,
BbIOEpUTE MPaBUIIbHBIA OTBET U 3aMUIINTE
apryMeHTbl, 000CHOBBIBAIOIIIUE BHIOOD

OTBETA)

VK-2.V.1

17.

Ecnn x OIIPEACIICHHOMY
HHTCTpaITy
64 dx

3
1 Vx+Vx
IIPUMEHUTD MOICTAHOBKY
x = t°, To OH IpUMeET BUJ

64 dt

1) jl@

64 tdt

2) 6]15

2 dt

3) jlm

2 t3dt
4) 6J; B2 C

Ortser: 4

(uHCcTpyKMs: [IpounTaiite TEKCT,
BbIOEpUTE MPaBUIIbHBIA OTBET U 3aMUIINTE
apryMeHTbl, 000CHOBBIBAIOIIKE BBIOOD

OTBETA)

YK-2.V.1

18.

Teno aBuxkeTcs 1Mo 3aKOHy
S(t)=5t>+1, Toraa ckopocTs B
MOMEHT BpeMeHH t=1 paBHa

1) 6

2) 4

3) 10

4) 15

Otser: 4

(uacTpykums: [IpounTaiite TEKCT,
BBIOEpPUTE MPABUIIBHBINA OTBET U 3alUIINTE

OIIK-1.3.1
OIIK-
1.V.1




apryMeHThI, 000CHOBBIBAOIIHE BHIOOD
OTBETA)

19. | Vkaxwure ¢pyHkuuu, kotopeie | 1) X u Sinx YK-2.3.1
SIBJIIIOTCS SKBUBAJICHTHBIMU 2) X utg2x
npu x — 0 3) Xwu Cos2x
4) Xwusin2x
Ortser: 1
(uactpykuus: Ilpounraiite TEKCT,
BBIOEpUTE MPABUIIBLHBINA OTBET U 3alUIINTE
apryMeHTbI, 000CHOBBIBAIOIIIME BEIOOD
OTBETA)
20. | Kakoe u3 HUXe 1) oTHOIICHHE TIpHpanieHust QYHKINUU K YK-2.3.1
MIePEYUCIICHHBIX MPUPALICHUIO apTyMEHTa
MPEJIOKEHUN OITPENETSAET 2) oTHOUICHUS PYHKIIMU K IPUPALICHUIO
MIPOU3BOJIHYIO (PYHKIIMH aprymeHra
(xorga npupaieHue 3) oTHOUIeHKE TIpeea QYHKIMH K
apryMeHTa CTPEMUTCS K apryMeHTy
HyJ10)? 4) npenien OTHOLLIEHUS NpUpaILEeHus
(GYHKIIUU K TIPUPAILICHUIO apTyMEeHTa
Ortsert: 3
(uactpykuus: [Ipounrtaiite TeKCT,
BbIOEpUTE MPABUIIbHBINA OTBET U 3aIUIINTE
apryMeHTbI, 000CHOBBIBAIOIIIHE BHIOOD
OTBETA)
21. | Ilpu kaKuX 3HAYCHUAX 1) 8 YK-2.3.1
aprymMeHTa (yHKIHS UMEeT 2) 05
IKCTPEMYM 3) 1
y=2x3 -1,5x+5 4) -05
Ortgert: 2) 4)
(ITpounraiiTe TEKCT, BBIOEPUTE
NIPaBUJIbHBIE BAPUAHTHI OTBETA U
3aIUIIATE APTYMEHTHI, 000CHOBHIBAIOIINE
BbIOOp OTBETOB)
22. | Boruncnure npousBoanyo | 5) 0,5 (3-8x)-0,5 (-8) YK-2.V.1
byHKIUN 6) 0,5 (3-8x)-0,5(8)
y=(3-8x)0,5 7) 0,8 (3-8x)-0,5 (-8)
8) -4 (3-8x)-0,5
OtgeT: 1) 4)
[IpounTaiite Tekct, BeIOEpUTE
NIPaBUJIbHBIE BAPHAHTHI OTBETA U
3aIUIIIATE APTYMEHTHI,
000CHOBBIBAIOIINE BBIOOP OTBETOB
23. | 3anummuTe A)noacTtaBuTh 3HaUeHUEe BpeMeHu t=5Syac | YK-2.V.1
B ypaBHEHHE TIEPEMETIICHHS
M0CJIEeI0BATEIbHOCTD
b) BeIpa3uTh Bpems B CEKyHIax
JCWCTBUH  mpu  penieHuu | B) pa3menuts nepemenieHre Ha BpeMs
Saau: I') B34Th IPOU3BOJHYIO OT MEpEMEICHUS

J1) mozicTaBUTh B ypaBHEHHUE




Teno nBuxkeTcs 1Mo 3aKOHY
S(t)=5t3+1(m/c), 4TOOBI
BBIYMCIIUTh  CKOPOCTh B
MOMEHT BpEMEHU

t=5 4ac Hy»KHO

MIPOU3BOIHOM 3HaUEHUE BPEMEHU

Ortser:
BB/l nnu I'BJ1
(uactpykuums: [IpounTaiite TEKCT U

YCTAHOBHUTC NIOCIICAOBATCIILHOCTD.
3anummure COOTBCTCTBYIOIIYIO

I0CJIC10BATCIIBHOCTD 6YKB CJICBA

HaIlpaso)
2 cemecTp
[Monwuelit guddepeniman 1) 2x2ydx + 3x?y?dy VK-2.V.3
GyHKIUU 2) 3x%y*dx +2x3ydy
z =x3y? 3) 3x%ydx + 2x3ydy
paBeH 4) 2x*y%dx + 3x%ydy
OrtBer: 2
(uncTpykuus: [Ipounraiite TekcT,
BbIOEpUTE MPABUIIbHBINA OTBET U 3aIUIIATE
apryMeHTbl, 000CHOBBIBAIOIIUE BEIOOD
OTBETA)
VYKaKuTe CXOOAIuicsa 1) ¥, # VK-2.V.1
YHCIIOBOU sl
i 2) Yo
3) Tz
4) Tz
n3
Ortser: 2
(uacTpykuus: Ilpounraiite TEKCT,
BbIOEpUTE MPaBUIIbHBIA OTBET U 3aMUIINTE
apryMeHTbl, 000CHOBBIBAIOIIHE BBIOOD
OTBETA)
VKaKHMTE CTENEHHOM P, IS 1) E;ﬂ:l% (x — 2)" OIIK-
koToporo unrepnai (0;2) 2) Y= n(x — 2) 1.V.1
SIBJIIETCS. UHTEPBAJIOM =N
CXOJIMMOCTH. 3) Xymiy (x— D"
4) $2,n(x+2)"
Ortser: 3
(uacTpykuus: Ilpounraiite TEKCT,
BbIOEpUTE MPaBUIIbHBIA OTBET U 3aMUIINTE
apryMeHTbl, 000CHOBBIBAIOIIHE BBIOOD
OTBETA)
VKaXUTE YaCTHYIO 1) 6 VK-2.V.3
NPOM3BOHYIO 10 ¥ QyHKIMK | 2) 6xV
IIBYX MEpeMeHHbIX Z = 3x°y | 3) 6x
4) 3x*?
Otser: 4

(uacTpykums: [IpounTaiite TEKCT,
BBIOEpPUTE MPABUIIHLHBIA OTBET U 3alUIINTE




apryMeHThI, 000CHOBBIBAIOIINE BHIOOD
OTBETA)

Heo0xoauMelii npu3Hak
CXOJMMOCTH HE BBITIOJIHEH IS
psna

nZ+3

) Y=
2) T,

n=1 n3 +§
on
[+e]
3) E'.'l:'l 3“2 -2
n?+3
4 {::l_ —
) Liimt n3+1
Ortset: 3)
(mHCTpyKIMS: [TpounTaiiTe TEKCT,
BBIOCPUTE MPABUIIHHBINA OTBET U 3aMUIINTE
apryMeHTbl, 000CHOBBIBAIOIIIKE BHIOOD

OTBETA)

VK-2.3.1

Paccuuraiite yactHyrO
dz
NPOU3BOLHYIO =

byHKIIIN
z = cos(5x + 2y)

1) 2cos(bx + 2y)

2) —2sin(5x + 2y)

3) cos(5x+ 2y)

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

OrtBer: 2)

(uactpykuus: Ilpounraiite TEKCT,
BbIOEpUTE MPaBUIIbHBIA OTBET U 3AMUIINTE
apryMeHTbl, 000CHOBBIBAIOILIE BBIOOD
OTBETA)

OIIK-1.3.1
OIIK-
1.V.1

Haitigure oOnacte
(x+2)M
1 T 2]‘1 -1

CXOIUMOCTH 2o

1) [40)

2) (3,0

3 (-2,0)

4 [1.0

Otger: 1)

(uHCTpyKMs: [IpounTaiiTe TEkcT,
BbIOEpUTE MPABUIIbHBIA OTBET U 3aMUIINTE
apryMeHTbI, 000CHOBBIBAIOIINE BEIOOD
OTBETA)

VK-2.V.1

Haiigure 3Hauenue pyHkumuu
JIBYX TIEPEMEHHBIX
7=2x-y+15 B Touke A(-2,1)

1) 5

2) 2

3) 10

4) 19

Ortser: 3

(uacTpykuus: Ilpounraiite TEKCT,
BbIOEpUTE MPaBUIIbHBIA OTBET U 3aMUIINTE
apryMeHTbl, 000CHOBBIBAIOIIIKE BBIOOD
OTBETA)

VK-2.V.1

Haitnure yactHyro
dz
NPOU3BOIHYIO 7=

¢byakMYN z = sin(5x + 2y)

1) 2cos(5x+ 2y)

2) —2cos(5x + 2y)

3) cos(5x+2y)

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

Otser: 1)
(uactpykuus: [lpounraiite TeKcCT,
BbIOEpUTE MPaBUIIBHBIA OTBET U 3aMUIINTE

OIIK-1.3.1
OIIK-
1.V.1




apryMeHThI, 000CHOBBIBAIOIINE BHIOOD
OTBETA)

10. | Jlana pynxmms f (x) = e3* 1) 1+3x _ 3,2 VK-2.V.3
TOr/a NepBble TPU (OTIIMYHbIE 2) 1+43x+ ;xz
oT Huynsl) dI1eHa PasTIoKeHNs 3) 1—3x +9x?
3TOM QyHKUMU B psa Teinopa 5 ,

B OKPECTHOCTH TOUKU Xg = 0 4) 1+43x tox

UMEIOT BUJ
Ortser: 4
(maCTpyKIMS: [TpounTaiiTe TEKCT,
BbIOEpUTE MPABUIIbHBINA OTBET U 3aMUIINTE
apryMeHTbI, 000CHOBBIBAOIIME BHIOOD
OTBETA)

11. | HeoO6xoauMbIii mpu3HaK 1) 3 nZ+3 OIIK-13.1
CXOJUMOCTH HE BBIIIOJIHCH IJIS n=1, 3 OIIK-
pana 2) Yoy 3+4 1.V.1

8) Xim 3n2 -2
n?+3
4) 2= nS+1
OTtBet: 1)
(uncTpykuus: [Ipounraiite TekcT,
BbIOEpUTE MPABUIIbHBINA OTBET U 3aITUIIATE
apryMeHTbl, 000CHOBBIBAIOIIUE BHIOOD
OTBETA)
12. | Haiinure obmacts cxogumoctu | 1) [0, 4) VK-2.V.1
o (x=2)" 2) (0,3)
n=1 psn-1 3) (O, 2)
4) 0,1
OtBet: 1)
(uacTpykuus: Ilpounraiite TEKCT,
BbIOEpUTE MPaBUWIBHBIA OTBET U 3aMUIINTE
apryMeHTbl, 000CHOBBIBAIOIIHE BBIOOD
OTBETA)

13. | YacTHas mpou3BOIHAS 110 1) 6 OIIK-1.3.1
x QYHKIMH IBYX 2) 6xy OIIK-
epeMeHHBIX 3) 6x 1.V.1
z =3x%y 4) 6x + 3x2

OtBet: 1)

(uacTpykuus: Ilpounraiite TEKCT,
BbIOEpUTE MPaBUIbHBINA OTBET U 3aMUIINTE
apryMeHTbl, 000CHOBBIBAIOIINE BBIOOD
OTBETA)

14. | 3nauenne GyHKINU IBYX 1) 15 YK-2.V.1
nepeMeHHbIX Z=3X-2y+16 B 2) 20 YK-2.V.3
touke A(1,2) paBHO 3) -15

4) -20
OtBet: 1)

(uHCcTpykums: [IpounTaiite TEKCT,
BBIOEpUTE MPABUIIBHBINA OTBET U 3aMUIINTE
apryMeHTbI, 000CHOBBIBAIOIIIUE BHIOOD
OTBETA)




15. | Kakoit pe3ynabTaT mpuMeHEHHUs 1) 8x> OIIK-
¢dopmynsr B Wolfram 5 2. V.1
Mathematica? 2) 32x3 OI1K-2.3.1
integrate[8x*,x] 3 5x°

8
4) 16x?
Otger: 1)
(MHCTPYKIHS: [IpounTaiite TEKCT,
BbIOEpUTE MPABUIBHBIA OTBET M 3aIUIINTE
apryMeHTbl, OOOCHOBBIBAIOIINE BBHIOOP
OTBETA)

16. | Kakoit pe3ynabTaT mpuMeHEHHUs 1) 6Xx° OIIK-
dopmyner B Wolfram 85 2.V.1
Mathematica? 2) 5 OIIK-2.3.1

D[x5,x] 3) 32x3
5x°

4) e
Otgert: 4
(MHCTPYKIIHS: [Ipounrarite TEKCT,
BbIOEpUTE MPABHIBHBIA OTBET M 3AIUIINTE
apryMeHTbI, OOOCHOBBIBAIOIINE BBHIOOP
OTBETA)

17. | Ykaxure Tun OTtBeTsI:
¢ hepeHIHaTBEHOTO 1) VYpaBHeHHUE ¢ pa3aACISIFOIIUMHUCS
ypaBHEHUs MIepeMEHHBIMU
(2x+ 1)yv'+ v=x: 2) JluHeiiHoe ypaBHeHHe

3) VYpauenwue bepaymiu

4) VYpaBHEHHE B TOJTHBIX

muddepeHnmanax

OtBert: 2)
(uacTpykuums: [IpounTaiite TEKCT,
BBIOEpPUTE MPABUIIHLHBINA OTBET U 3aMUIINTE
apryMeHTbl, 000CHOBBIBAIOIIHE BBIOOD
OTBETA)

18. | Vkaxwure o01iee pereHme 1) y=2m[2x+ 1|4+ C OIIK-
nuddepeHInaIbLHOTo 2) ¥y =In|2x +C| 2.¥V.1
ypaBHEHUSA ) 3) y= 2
(2x + 1)dy + v2dx = 0: In|Zx+1]+C

4) y = 3In|x|
OTteer: 3)
(uHCcTpykuys: [IpounTaiite TEKCT,
BBIOEpUTE MPABUIIBHBINA OTBET M 3aITUIIATE
apryMeHTbI, 000CHOBBIBAIOIINE BHIOOD
OTBETA)

19. | VKaKuTe 4aCTHOE PELIEHHE 1) y=4e = +5 OIIK-
nudepeHIanTbHOTO 2) y=4—x 2.V.1
YpaBHEHUA 3) y=3e ** +2
y' +2y =4, 4) y=2e 42




YAOBJIETBOPSIOLIEE Otser: 3)

Ha4aJIbHOMY YCJIOBUIO (uHCTpyKIMA: IIpounTaiitTe TEKCT,

v(0) = 5: BBIOEpUTE MPABUIIHHBIA OTBET U 3alUIINTE
apryMeHThI, 000CHOBBIBAIOIIINE BHIOOD
OTBETA)

20. | Cpenu neeUHCICHHBIX 1) (x*+y* +2x)dx + 2xydy =0 OIIK-
nudpepenranbHbIX 2) (x*+y3)dx +2xydy =0 2.V.1
YPaBHCHUI yKa)KUTEe 3) (xy*+ x)dx+ (x*y—y)dy=0
ypaBHEHHE C 4) (x*+y)dx —xdy =10
PasacIArIINMHACA OTBeT: 3)

IEPEMEHHBIMU (uaCTpyKUMs: [TpounTaiiTe TEKCT,
BBIOEpUTE NMPABUIILHBINA OTBET U 3alUIINTE
apryMeHThI, 000CHOBBIBAOIIINE BHIOOD
OTBETA)

CucreMa OlLIEHUBAHHUS TECTOBBIX 3a/IaHUM:

1 tun) 3agaHne KOMOMHHUPOBAHHOTO THIIA C BBIOOPOM OJHOTO BEPHOTO OTBETAa M3 YETHIPEX
MPEJIOKEHHBIX U 000CHOBaHHWEM BhIOOpA CUMUTAETCS BEPHBIM, €CJIM MPABWIBHO yKa3aHa 1udpa
U TIpHUBEIEHBl KOHKPETHBIE apryMEHTHI, HCIOJb3yeMble TIpU BbIOOpe oTBeTa. lloiHoe
COBIAJIEHUE C BEPHBIM OTBETOM OLIEHHUBaeTCs 1 OajioM, HEeBEpHBIA OTBET WIJIM €T0 OTCYTCTBHE —
0 Gamnos.

2 tun) 3agaHue KOMOMHHMPOBAHHOTO THMA C BHIOOPOM HECKOJBKHUX BApUAaHTOB OTBETa W3
NPEUIOKEHHBIX U Pa3BEPHYTHIM O0OOCHOBAaHHMEM BBIOOpA CUMTAETCS BEPHBIM, €CIH MPABUIBHO
yKa3zaHbl UGPHl U MPUBEACHBI KOHKPETHBIE apTyMEHTHI, HCIOJIb3yeMbIE IIPU BHIOOPE OTBETOB.
[TosHOE coBmazeHue ¢ BEPHBIM OTBETOM OlLieHHBaeTcsl 1 Oamiom, eciiy AOMYIIEHbl OIUMOKU WU
OTBET OTCYTCTBYeT — 0 Oasios.

3 tum) 3amaHue 3aKpPBITOTO THIIA HA YCTAHOBJIGHHWE COOTBETCTBUSI CUMTAETCS BEPHBIM, €CIH
YCTaHOBJIEHBl BCE COOTBETCTBUSA (MO3ULMU W3 OIHOTO CTOJIOIA BEPHO COMOCTABIEHBI C
MO3ULIUSIMU Apyroro ctojiona). [lomHoe coBnazeHue ¢ BEpHBIM OTBETOM OIleHUBaeTcs 1 OamioM,
HEBEPHBIN OTBET WM ero oTcyTcTBHE — () 6aysioB

4 tumn) 3amaHue 3aKpBITOTO THIA HA YCTAHOBIIEHHE IOCIEIOBATEIHLHOCTH CUUTACTCS BEPHBIM,
€CIM TPaBUIBHO yKa3aHa Bca MocneaoBarenbHOCTh mudp. [lonHoe coBmaseHue ¢ BEPHBIM
OTBETOM OIleHUBaeTcs | Gayiom, eciiv JOMyYIIeHbI OIMOKHU WM OTBET OTCYTCTBYET — () Gayuios.

5 Tun) 3amaHue OTKPBITOTO THUIA C Pa3BEPHYTHIM OTBETOM CUHMTAETCS BEPHBIM, €CIH OTBET
COBIAZAe€T C OSTAIOHHBIM II0 COACPKAHUIO M TONHOTE. [IpaBMIBHBIM OTBET 3a 3agaHHe
OlleHMBAaEeTCs B 3 Oasa, eClii JOMyIeHa OIHa OIIMOKa \ HETOUYHOCTH \ OTBET NMPABUIIbHBIN, HO HE
HOJHBIN - 1 a1, ecnu gomyineHo Oosiee 1 ommOKK \ OTBET HENPAaBUIIBHBIN \ OTBET OTCYTCTBYET
— 0 6amoB.

[lepeueHb TeM KOHTPOJIBHBIX PabOT MO NUCHUIUIMHE OOYYaIOIUXCS 3a09HOU (hOPMBI
o0ydeHus1, Ipe/ICTaBICHbI B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboT

No /it [TepeyeHb KOHTPOJIBHBIX PaOOT

He npenycmorpeno

10.4. Meroauueckue  Marepuaibl,  ONpPEACNAIONIME  HPOLEIyphl  OLIEHUBAHHS
WHAMKATOPOB, XapaKTEpU3YIOLUX AJTanbl (OpPMHUpPOBAHHUS KOMIETEHIMH, coaepxkarcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTHpyOIMX NOPSAAOK M MPOLEAYPY
MIPOBEJCHUS TEKYIIEr0 KOHTPOJISL YCIIEBAEMOCTH U MPOMEKYTOUYHOM aTTeCTalli 00Yy4aroImuXcs
I'VAIL




11. Meroaudeckue yKazaHus Uit 00YJarOIIUXCs IO OCBOSHHUIO U CITUTUIMHBI

11.1. Meroauyeckue yKazaHus M OOYYalOIIMXCS 110 OCBOCHUIO JIEKIIMOHHOTO
MaTepuaia.

OcHOBHOE Ha3HAY€HHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
riyOOKoe W SICHOE W3JIOKEeHHE ydeOHOro marepuaia. HasHadeHune COBpEMEHHOH JIeKIUU B
pamMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO HMH(POPMAIUIO MO TEME, a B OCBOCHUU
dyHIaMEHTAIBHBIX MPOOJeM JAWCIMILIAHBI, METOJOB HAYyYHOTO TMO3HAHUS, HOBEHIINX
JOCTHKEHUI HaydyHOU MbICIU. B yueOHOM mpoliecce JIEKIHs BBIIOIHSET METO/I0JIOIHMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUMHU. JIeKIusl pacKpbIBaeT MOHATUHHBINA amnmapar
KOHKpPETHOM oO0jacTu 3HaHUA, €€ MpoOJeMbl, JaeT LEeNbHOE MPEJCTaBICHUE O TUCIUILIMHE,
MIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUIIIIMHAMH.

[InaHupyeMble pe3ynbTaThl IPU OCBOSHUU 00YYAIONIMMHUCS JEKIIMOHHOTO MaTepuaa;

— TIOJYyYEHUE COBPEMEHHBIX, LIEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAHUH, YpPOBEHb
KOTOPBIX OIpEAeNseTCs eJIeBO YCTaHOBKOU K Ka)KJI0M KOHKPETHOU TEME;

— TIOJIyY€HHE OTIBITa TBOPUECKOI pabOThl COBMECTHO € MPENOIaBaTEIECM;

— pa3BuTHE NPO(PECCHOHANBHO-IETIOBBIX  KAuecTB, JIIOOBU K  TOpeaIMeTy U
CaMOCTOSITENIbHOTO TBOPYECKOT'O MBIIIIJICHUSI.

— TOsBIIEHHWE HEOOXOAMMOI0 HHTEpeca, HEOOXOAUMOTrO AJIsi CAMOCTOSITENIbHOM paboTHI;

— TONy4YyeHHEe 3HAaHUW O COBPEMEHHOM YpPOBHE pAa3BUTHS HAYKHM U TEXHUKH U O
MPOTHO3€ UX Pa3BUTHS Ha ONMKaMIINe TOIbL;

— HAYYUTHCS METOAMYECKH 00padaThiBaTh MaTepuai (BBIACIATH TJIABHBIC MBICIU U
MOJIOKEHUS, TPUXOAUTh K KOHKPETHBIM BBIBOJAM, IMOBTOPSITh HX B  Pa3IUYHBIX
bopMynupoBKax);

—  TIOMy4YeHHE TOYHOTO TOHUMAaHUS BCEX HEOOXOUMBIX TEPMHHOB U TIOHSATHH.

JleKIMOHHBI MaTepuad MOXKET CONPOBOXKAATHCS JAEMOHCTpalMedl ClaioB U
WCIIOJIb30BAaHMEM pa3[aTOYHOTO MaTepuaja TMpU MPOBEACHUU KOPOTKUX OUCKYyCcCUH 00
O0COOEHHOCTSIX IPUMEHEHUSI OT/IEIbHBIX TEMATUK 110 IUCHUIUINHE.

CrTpyKTypa npeocTaBieHHs JEKIIMOHHOTO MaTepuana:

— Omnpenenenns MaTeMaTUYECKUX TEPMUHOB.
—  ®opMyIMpPOBKA TEOPEMBI.

— JlokazarenbCTBO TEOPEMBI.

— HNnnmroctpupyroiye npumepsl.

11.2. Meroauueckue ykazaHHs ISl OOyYaroIIUXCS IO MPOXOXKICHHIO MPAKTHYECKUX
3aHATUN

[IpakTnueckoe 3aHSATHE SBISETCS OAHOM M3 OCHOBHBIX ()OpPM OpraHu3aluMu y4eOHOTo
npoliecca, 3aKIIYaroniascs B BBITOJHEHUN 00y4YaloIMMUCS MOJT PYKOBOJCTBOM IpenoaBaTess
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEJIbI0 YCBOEHHUS HAyYHO-TEOPETUYECKHMX OCHOB yueOHOM
JUCLUIUIMHBL, TPUOOPETEHHs] YMEHUH M HAaBBIKOB, OIBITA TBOPUYECKON AEATEIbHOCTH.

[enbro mpakTUYECKOro 3aHTHS Ul 00ydaroLerocs sBsieTcs IpUBUTHE 00ydaromuMCs
YMEHMH U HAaBBIKOB MPAKTUYECKOU JEATEIBHOCTH 110 U3y4aeMOU JUCIIUIUINHE.

[Inanupyemble pe3yiabTaThl IPU OCBOEHUHU O0YUYAIOUIUMCS MPAKTUYECKUX 3aHITHIA:

— 3aKperuvieHue, YriayOJieHue, pacIlUpeHHe M JeTalu3alis 3HaHUW IpH pelleHUH
KOHKPETHBIX 3a/1a4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITEIbHOCTH  MBILIUICHUS,
TBOPYECKOI aKTUBHOCTH,;

— OBJAJCHME HOBBIMH METOJAaMH M METOJUKAMH H3y4YEeHUs KOHKPETHOW y4ueOHOM
JUCIUIINHBI,

— BBIpa0OTKa CHOCOOHOCTH JIOTMYECKOTO OCMBICIEHHUSI TOJTYYEHHBIX 3HAHUM JUIs
BBITIOJIHEHMS 3a/1aHUM;



— CBs3aHHBIC C MOJy4YE€HHEM HOBOW MH(OpMAIK MyTEM CaMOCTOSITEIbHO BHIOPAHHBIX
o0ecreyeHne palMoHaIbHOTO COUETaHNs KOJIJIEKTUBHON U MHIMBUAYAIbHON (hOpM 00ydeHusl.

@yHKINU TPAKTUYECKUX 3aHATUM:

— TIO3HaBaTeJIbHAs;

— Ppa3sBUBaIOLIas;

—  BOCIIMTAaTEJIbHAs.

Ilo xapakTepy BBINOJIHAEMBIX OOYHYAIOIIMMCS 3aJaHUN IO MPAKTHUUECKUM 3aHATUAM
MIOAPA3ACIIAOTCS Ha!

— O3HAaKOMMWTEIBbHBIC, IPOBOAUMBIE C LEIbI0 3aKPEIUICHUS U KOHKPETH3aluu
M3Y4YEHHOTO TEOPETUYECKOTO MaTepHalIa;

— aHaJIUTUYECKHE, CTABSIIME CBOCH LIETBIO MOyYeHHE HOBOW MH(OpMAIMK Ha OCHOBE
(dbopMan30BaHHBIX METOJIOB;

— TBOPYECKHE, TOAXOM0B K PEIICHUIO 3a1ay.

@OopMBI OpraHu3alyy MPAKTUYECKUX 3aHATHMN:

- B UHTepakTUBHOH (QopMe (pelieHHe CHUTYallMOHHBIX 3aJad, 3aHATUS 110
MOJIEJIMPOBAHUIO PEATIBLHBIX YCIOBUMN, TPYIIIOBBIE JTUCKYCCHH);

- B HE MHTEPAKTUBHOH (opme (BBINOJIHEHHE YNPaXHEHUMH, PELIeHHEe THUIOBBIX 3ajad,
pelIeHre CUTYallMOHHbIX 3a/1a4 U Ipyroe).

TpebGoBaHus K TPOBEACHUIO TPAKTUYECKUX 3aHITUM

[IpakTHueckre 3aHATHS HAUMHAIOTCA C 3alMCH B OJKypHal MpernojaBaTens
MPUCYTCTBYIOIIUX CTYICHTOB. 3aTEM OOBSIBIISICTCS TEMA MPAKTUYSCKUX 3aHATHH.

[IpenogaBaTens 4MTaeT yCIOBHE 3aJaydl M MpeajiaraeT CTyJIEHTaM CaMOCTOSTEIbHO
pelINTh 3a/1a4y, UCIOJB3Ysl 3HAHUS, MOJIYYCHHBIC CTYICHTOM Ha Jieknud. CTYIeHT, KOTOPBIU
MEPBBIM pElIni 3a7ady, BBI3BIBAETCS K JOCKE. B ciydyae eciau CTYIEHT MpaBUIBHO PEIIn
3ajavy, oH monydaeT 5 6amioB. Ecnu cTyneHT perraer 3aiady ¢ MOMOIIBIO MpEroaaBaress, TO
nonmydaer 4 Oamra. 3areM, B KOHIIE CEMECTpa, OIICHKHM CTYACHTOB (BKJIIOYasi OICHKY
MOCEIIaeMOCTH) TMepeBoJsATCS B OOHychl (kauectBO) or O mo 5 OammoB. OTu OOHYCHI
T00aBISAIOTCS K 001Iei cymMmMe 0aioB B paMKaxX MOJIYJIBHO-PEUTHHTOBON CHCTEMBI.

CryneHTaM BbIJaeTCsl JOMAIllHEE 3aJaHWe B BHJE 3a7ad, KOTOPbIE OHU CHAIOT B
YCTaHOBJICHHBIC CPOKH.

11.3. Meroauueckue yKazaHus JUIsi 0OYJaIOMIMXCs MO MPOXO0XKIECHHIO CAMOCTOSITEITHHOM
paboThI

B xone BbIMOMHEHUSI CaMOCTOSITEILHOM pabOThI, 00yJaroUTuiics BBIMOIHAET PadOTy 1O
3aJJaHUI0 ¥ IIPU METOJUYECKOM PYKOBOJCTBE IpENojaBatelis, HO 06e3 ero HermocpeaCTBEHHOTO
y4acTusl.

Jns oOyyaromuxcst 1mo 3aoyHoi (opme O0ydeHHs, caMOCTOsITeNbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOIBHYIO paldoTYy.

B mnpouecce BBIMOJHEHHUsSI CaMOCTOSITENbHONW paboThl, y oOydaromierocs (popMHpYyeTcs
1enecoo0pa3Hoe IIaHUPOBaHUE pabovero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHHWU W CHUCTEMaTH3allMM NPUOOpETaeMbIX 3HAHUH, 00ecreunBaeT BBICOKUI
YpOBEHb YCIEBAEMOCTH B TMEpPHOJ OOYy4YeHMs, NOMOIaeT TMOJIYyYUTh HABBIKM IOBBIIICHUS
po(hecCHOHALHOTO YPOBHSL.

MeToauyeckumMi ~ MaTepuaiaMH,  HAlpaBSIIONIMMH  CaMOCTOSITENIbHYIO — paboTy
00y4aromuxcs SBISIOTCS:

— y4eOHO-METOAMYECKUI MaTepHal Mo AUCIUILINHE;

11.4. Metoauueckre yKazaHusl [UIsl OOYYAarOIIMXCS TIO TMPOXOXKICHHUIO TEKYIIETro
KOHTPOJISI YCTIEBAeMOCTH.



Texkymuil KOHTPOJIb YCIEBAEMOCTH IIPEAYCMaTpPUBAET KOHTPOJIb KayeCcTBAa 3HAHUU
00y4aroIuXxcsl, OCYLIECTBISEMOIO B TEYEHUE CEMECTpa C IIeJIbI0 OLEHMBAHUS XO/a OCBOCHUS
JUCLUIUINHBI.

B Teuenme cemectpa B cucreme aucTaHimoHHoro oOydenus ['YAII B dopme
TECTUPOBAHUS TPOBOJATCS JIBE IPOBEPOYHbIE pabOTHl MO PpEHICHUI0 3aJa4 M OAHH
TEOPETUYECKUI ompoc (IepeueHb BOIPOCOB JUIsl TECTOB pa3MelleH B «baHke BONpocoB» B
cucreMe AucTaHIMOHHOrO oOyueHust ['YAII), Ha mNpakTUYECKHX 3aHATUSAX TMPOBOAATCS
IIPOBEPOUHBIE PabOTHI IO pa3jesiaM Kypca B MMCbMEHHON (opMe, pacCUMTaHHbIE KAaK Ha LIeJ0e
3aHATHE, TAK U HA €0 4acTb.

Pe3ynpTaThl TEKyIIEro KOHTPOJS YCIEBAEMOCTU OYAYT YYWTBIBAThCS NPH MPOBEICHUU
IPOMEXYTOYHOU aTTecTaliy (IIPU UCIIOIH30BAHUHU OATBHO-PEHTHHIOBOI CHCTEMBI OLICHUBAHMS,
KaX/blii BHJ KOHTpOJS OLEHMBAaeTCs B Oajlax, U3 KOTOPbIX (OPMHUPYETCS MTOTOBBIN
pe3ynbTar).

11.5. Meroauyeckue ykazaHus JIjsi OOYHarOUIMXCsl MO MPOXOXKICHUIO MPOMEXKYTOUHOU
aTTeCTallUU.

[Ipomexxyrounast ~ aTrecTamusi  OOy4aloOmUXCS  MPEAYyCMaTpUBaeT  OILCHUBAHUE
MIPOMEKYTOUHBIX U OKOHYATENIbHBIX PE3yJIbTaTOB 00Y4YEeHUS MO AUCHUIUIMHE. DK3aMeH — (opma
OIICHKM 3HAHUH, MOJIYYCHHBIX OOYYarOIIMMCSl B MPOIECCe U3YUEHUSI BCEW NUCHMILIMHBI WK €€
YacTH, HAaBBIKOB CAMOCTOSITENbHOW pPAa0OTHI, CHOCOOHOCTH MPUMEHSITh HUX IS pPEUICHHUS
MPaKTUYECKHUX 3a]ad. DK3aMeH, KaK MPaBujIo, IPOBOJUTCS B TIEPHUO]] SK3AMEHAIIMOHHON CECCUU
U 3aBEpIIAeTCs AaTTEeCTAI[MOHHON OIEHKON «OTIMYHO», «XOPOIIOY», «YyIOBICTBOPUTEILHO,
«HEYJIOBJICTBOPUTEILHOY.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUS
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanucek BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




