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AHHOTaUs

HNucrunmaa «Marematuka. MareMaTHYecKHil aHaiu3» BXOJIUT B 00pa3oBaTEIbHYIO
pOrpaMMy BBICIIETO0 00pa30oBaHUS — MPOTPaMMy CICIHAIUTETA M0 HAMIPABICHUIO TOITOTOBKU/
crenuansHocTd 10.05.03 «MHbopmanmonHas 0e301acCHOCTh ABTOMATH3UPOBAHHBIX CHCTEM)
HanpaBlieHHOCTH «be30MmacHOCTh  OTKPBITHIX HMH(DOPMALNMOHHBIX CUCTeM». Jlucruruimnaa
peanmmu3yetcs kadenpoit «Nely.

JlucuurinHa HareleHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITCTESHITUH:

VYK-1 «CnocoGeH oCyIIecTBIATh MOUCK, KPUTUUCCKUN aHAIM3 U CHHTE3 MHGOpMaIuH,
MPUMEHSATb CUCTEMHBIN TTOAXO0/ JIJISl PEIICHUsI TIOCTABICHHBIX 3a/1a4»

OIIK-3 «Crioco6eH UCTIOIb30BaTh HEOOXOIMMBIE MATEMATHICCKUE METOIBI JIJISl PEIICHUS
3a/1a4 MpoPEeCCHOHATBHON JAEITETLHOCTI)Y

Conepkanve  AUCHUIUIMHBI ~ OXBaThbIBa€T  KPYr  BONPOCOB,  CBSI3AHHBIX  C
muddepeHIMATFHBIM 1 UHTETPAIbHBIM UCYHCIICHUEM, TEOPHEW MPEACIIOB U PSIJAOB H HX
MIPUMEHEHUEM.

[IpenogaBanne AUCHUILIMHBI MPEAYCMATPUBACT CICAYIOIIHE (OPMBI OpPraHU3AlNUU
yueOHOro mpolecca: JeKyuu, NpaKkmudeckue 3aHAmMus, CamMoCmosmenvHas paboma
obyuarowe2ocs.

[IporpaMmMoil AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIOIIME BHUIbl KOHTPOJIS: TEKYIIHMI
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHAS aTTecTaus B (hopMe IK3aMEeHa.

OO6miasi TpyA0EMKOCTh OCBOEHUS JUCLUHUIUIMHBI COCTaBJISET 7 3a4eTHBIX enuHuIl, 252
yaca.

SA3bIK 00yUYeHUs 10 AUCIUIUIMHE «PYCCKUH »



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

aHaJIn3a.

1.2. JlucumninHa BXOIUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTeIbHON MPOTrpaMMBI
BhIcIIeTo oOpasoBanus (naiee — OIT BO).
1.3. TIlepeueHp mIaHUPYEMBIX PE3YJIbTATOB 00YUEHUS IO JUCHUIUIMHE, 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

Tabmume 1.

Ta6ymma 1 — IlepeyeHb KOMIIETCHIIMI ¥ MHIUKATOPOB UX JIOCTHKCHUS

Kon u
Kareropus (rpymnmna) Kon u HanMeHoBaHMe HHIMKATOpA
HAaUMEHOBaHUE
KOMITETCHIIUH JTOCTH>KEHHS] KOMIIETEHITUN
KOMITCTCHIINH
VYK-1.3.1 3HaTh ME€TObI KPUTUUECKOTO
aHaJIM3a U CUCTEMHOTO MOIX0/1a
YK-1 Cnocoben FXOI
VYK-1.3.2 3HaTh METOIMKU Pa3pabOTKu
OCYIIECTBIISITh . .
. CTpaTeruu JeUCTBUM JIJISl BBISIBICHUS U
KPUTHYECKHI aHaIH3 o
pelieHus MpoOIIEMHBIX CUTYaIui
POOJIEMHBIX
YHuBepcanbHbIE . VK-1.Y.3 ymeTs BelpabaTbIBaTh CTPATETUIO
CUTyalluii Ha OCHOBE . - .
KOMIIETEHITHH JIEeNCTBUI 1715 petieHus npoOIeMHON
CHUCTEMHOTO
CUTyaIuu
MOJIX0/1a,
VK-1.B.1 Bi1ageTs HaBBIKAMH CUCTEMHOI'O U
BbIpa0aThIBaTh

CTpaTeTHIO ICUCTBUI

KPUTHYCCKOI'O MBIINIJICHUSA; METOJAUKAMU
IMIOCTAHOBKH LCJIN, OIIPCACIICHUS cIoco0oB
€€ JOCTHKCHUA

Ob6menpodeccnonanbHbIe
KOMIICTCHIINU

OI1IK-3 CnocobeH
HCIIOJIb30BaTh
MaTeMaTUYeCKue
METO/IHI,
HEOOXOIUMBIE IS
pelieHus 3aaaq
poQeCCHOHAIBLHON
JIeITeIIbHOCTH

OIIK-3.3.1 3HaTh OCHOBHBIC MTOHSATHS U
3aKOHBI €CTECTBEHHBIX HAYK, METOIbI
MaTeMaTU4YeCKOTo aHajiu3a u
MOJICIUPOBAHUS; OCHOBHBIE METOIbI
TEOPETHUYECKOT0 U IKCIIEPUMEHTATIBHOTO
MCCJIEI0BaHUS OOBEKTOB, MPOIIECCOB U
SIBIICHUI

OIIK-3.V.1 ymeTb ucnonb30BaTh PUIUKO-
MaTeMaTHUYeCKUii anmapar i pa3paboTKu
MaTEeMaTHYCCKHUX MOJCIICH SBICHUM,
MPOLIECCOB U 0OBEKTOB MPHU PEIICHUU
WHXKEHEPHBIX 33J1a4 B TPO(EeCCUOHATBLHOM
JIeSITeIbHOCTH

OIIK-3.VY.2 ymeTp NpUMEHATh METOBI
MaTeMaTH4YeCKOTo aHajiu3a u
MOJICIIUPOBAHUS JJIsT 00OCHOBAHUS
MPUHSTHS PEIICHUH B IPOGECCHOHATBHON
eI TeIIbHOCTH

2. Mecro nuctuIuIHHEL B cTpykType OI1

I[I/ICI_II/IHJ'II/IHa HC 6a31/1pyeTc;1 Ha 3HAaHHUAX, paHEC HpI/I06peTeHHLIX CTYACHTaMHU IIpU
HN3YUCHUU B BBICIIIEH IIKOJIE KaKUX -JTH00 JUCIHUIIIIHNH.




3HaHI/IH, MOJIYYCHHBIC TIpU H3YUCHUU MaTCpualia HaHHOﬁ JUCHUIIIMHBI, MMCIOT KakK

CaMOCTOSTENIbHOE 3HAYEHHE, TaK U UCIIOIb3YIOTCS PU NU3YyYEHUHN APYTUX JUCLHUIIINH:
Marematuka. Teopust BEpOATHOCTEN U MaTEMaTUYECKAs! CTATUCTUKA

3. OOBEM U TPYTOEMKOCTh JUCITUTLIAHBI

Jlanubie 00 oOmieM oO0beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIbHBIX BHUIOB y4eOHOM
paboThI O TUCHMILIUHE (M paclpeie]ICeHUe ITOM TPYI0EMKOCTH 10 CEMECTPaM) MPE/ICTABICHBI B

Tadymue 2.

Tabmuna 2 — O6beM U TPYLOEMKOCTh TUCIUILITHHbI

Bit yueGHoi paboTs! Beero Tpy0eMKOCTb 10 ceMecTpam
Nel Ne2
1 2 3 4

Oowasn mpyooemKochib OucCyunIUHbL, 2/ 259 4/ 144 3/ 108
3E/ (uac)
U3 nux yacoe npakmuyeckoii O020MoeKu
AyoumopHhuie 3auamus, BCEro 4ac. 136 68 68
B TOM YHCIJIC:

nexmu (JI), (gac) 68 34 34

npakTudeckue/cemunapckue 3anatus  (I13), 34

68 34

(gac)

naboparopusie padbots (JIP), (dac)

KypcoBoii npoekT (padota) (KII, KP), (gac)

9K3aMeH, (Jac) 90 54 36
CamocmoamenvHnas paboma, Bcero (4ac) 26 22 4
Buo npomesicymounoit ammecmayuu’ 3auer, JK3.

OK3.,

madd. 3ager, sk3amer (3auer, Judd. 3ad, JK3.
DK% OK3.

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyI0EMKOCTH JUCIUILTHHBI MO pa3esiaM U BUAAM 3aHITHIA.
Paznensl, TeMBI TUCIUTIIMHBI U KX TPYIOEMKOCTH MPUBEICHBI B TaOIHUIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCIUILIUHBL, UX TPYAOEMKOCTh

Pasnenbl, TeMbI JUCIUITIMHBI Jlexuma | 113 (C3)| - JIP KII CPC
’ (dac) (dac) (uac) (gac) | (4ac)
Cemectp 1
Paznen 1. Teopus npenenon 6 8 8
Pasnen 2. luddepeniinaibHoe HCYUCICHUES 12 12 7
Pazgen 3. MHTerpanbHoe UCUUCTICHUE 16 14 7
Htoro B cemecTpe 34 34 22
Cemectp 2

Paznen 4. OyHKIUU HECKOJIBKUX MEPEMEHHBIX 10 8 1
Paznen 5. luddepenunansapie ypaBHEHUS 8 12 1
Paznen 6. Psagsr 16 14 1
Hroro B cemectpe: 34 34 1
Hroro 68 68 0 0 4




[IpakThdeckass MOATOTOBKA 3aKIIOYaeTCss B  HEMOCPEICTBEHHOM  BBITIOJHEHUU
oOy4JarlolmMMuUCs  OMNpeNeJeHHBbIX  TPYIAOBBIX  (YHKUMH,  CBSI3aHHBIX C  Oynyein
npodeCCHOHATIBHOMN 1S TETbHOCTBHIO.

4.2. CopnepkaHue pa3/iesioB U TEM JICKITMOHHBIX 3aHATHH.
Copep:xanne pa3elioB U TeM JICKIIMOHHBIX 3aHITHIA MTPUBEICHO B Ta0IHIIC 4.

Tabnuna 4 — ConeprkaHue pa3JeyioB U TEM JICKIIMOHHOTO ITUKJIa
Howmep pa3znena HaszBanue u conepxkanue pa3iesioB U TEM JEKIIMOHHBIX 3aHATHI

Tema 1.1. OcHoBHBIE 2NIeMeHTapHbIe QYHKIMH. YUCITOBBIE MHOKECTBA.
(2gac)
Tewma 1.2. Ilpenen dyHKIMH P HEOTPAHUYECHHOM POCTE apryMEHTAa.

Teopems! o npeaenax. (2 yaca)

Tema 1.3. Ilpenen ¢yHkuuu B Touke. HempepblBHOCTH. 3aMeyaTellbHBIC
npezensl (2 yaca)

Tewma 2.1. Onpenenenue npousBoanoi. Ee reomerpuueckuii u
MeXaHU4eCKUi cMbIcil. Tabmuia mpou3BOIHbIX, YacTh 1. (2 yaca)

Tewma 2.2. IlpaBuna nuddepennmpoBanus. [Tpon3BogHas CI0KHON
GbyHKIUH, Tpou3BOIHAs 00paTHOM GyHKIMH. Tabmua nporu3BOAHbIX,
yacTh 2 (2 yaca).

Tema 2.3. IIpou3BoiHbIE BBICIIMX MOPAIKOB. Teopembl O
muddepeHmpyembix GyHKIuUAX. (2 yaca)

Tewma 2.4. Ilpaswuno Jlonuransa. @opmyna Teiinopa. (2 yaca)

Tewma 2.5. ludpdepentman pynkuuu nepsoro nopsaka. Juddepenimanst
BBICIHINX MOPSIKOB. (2 yaca)

Tema 2.6. ccnenoBanue GpyHKIUI C TOMOILBIO IPOU3BOIHBIX (2 yaca)

Tema 3.1. IlepBooOpa3znas. Heonpenenennsiit unTerpai. CoiicTBa
HeoIpeAeIeHHOro nHTerpania (2 yaca)

Tewma 3.2. Tabnuna unTerpanoB. MeTo/ 3aHECEHHS TI0]T 3HAK
muddepennmana. Meron 3aMeHbl IEPEMEHHON MHTETpupoBaHus (2 yaca)

Tema 3.3. HTerpupoBanue no yactsaM. MHTerpupoBanue paiuoHaaIbHbIX
BBIpaKEHHI. (2 "aca)
Tema 3.4. InTerpupoBaHue TpPUrOHOMETPUUECKHUX BbIpaxeHHi (2 yaca)

Tema 3.5. Onpenenensslii nnTerpan. OnpeneneHue u cBOMUCTBa. (2 Jaca)

Tewma 3.6. HTerpan c mepeMeHHBIM BepXHUM TpeneioM. Dopmyra
Herotona- Jletionuna (2 yaca)

Tewma 3.7. HecoOcTBeHHBIE HHTETpaJTHI (2 Yaca)

Tewma 3.8. IlpunoxeHus: onpeneaeHHOro HHTerpania (2 yaca)

Tema 4.1 OyHKIMSA HECKOIBKUX NIepeMeHHbIX. OCHOBHbIE TOHSTHS.
HenpepsiBHOCTS. (2 "aca)

Tema 4.2. [luddepenumpoBanme GyHKIMHU HECKOIBKUX EPEMEHHBIX.

4 (Yactuble npousBoaubie. Iuddepennuan. [IponzBonnas cioxHon
¢dbyakumun. YacTHbIe TPOU3BOIHBIE BRICITUX TOpsakoB. Dopmyrna Teitnopa)
(4 gaca)

Tema 4.3. MccnenoBanue (yHKIIMK HECKOJIBKUX NEPEMEHHBIX. (4 yaca)
5 Tema 5.1. luddepenumanbrbie ypaBHEHUs IIepBOro nopsiaka. OCHOBHBIE
nousTus. luddepennnanbable ypaBHEHUS C pa3IesONMMUICS




nepeMeHHbIMU. OHOpOoAHbIe MU depeHIaTbHbIE YpaBHEHUS [IEPBOTO
nopsiika. (4 gaca)

Tema 5.2.

. Jluneitapie nuddepeHranbHbpe YpaBHEHUS IEPBOT0 MOPSIIKA.
VYpaBuenue bepuynnu. AuddepeHunanbable ypaBHEHHsI BHICIIUX
MIOPSAJIKOB, JONYCKAIOIINE NOHMKEHUE Nopsiaka. (2 yaca)

Tema 5.3. JIuneitnsie ogHOpoAHBIE AU(PepeHInANTbHbIC YPAaBHEHUS C
MOCTOSTHHBIMH K03 puunenTamu. JInHeiiHbie HEOJHOPOAHbIE
muddepeHranbHbIe YpaBHEHHsI BHICIIUX NOPSAKOB. (2 yaca)

Tema 6.1. HucnoBeie psiabl. OCHOBHBIE oripeaeaeHust. Psibl ¢
MOJIOKUTEIBHBIMH WieHaMu. [Tpusnaku JlamamGepa u Komm (2 gaca)

Tema 6.2. HeoOxonumplii ipusHak. [Ipusnaku cpaBHeHHs. MIHTETpanbHBIMA
npusHak Komw. (2 yaca)

Tema 6.3. 3HakonepeMeHHbIE Psbl. AOCOTIOTHAS M YCIIOBHASI CXOAMMOCTH
6 CaoticTBa abcomoTHO cxoasimuxcs psaoB. [Ipusnak JleitOnura (2 gaca).

Tema 6.4. ®ynkiuonanbubie psiabl. O0macTe cxoaumoctu. PaBHOMepHas
cxoaumocts. Ctenennsle psaasl. MaTepBan cxoaumoct (2 yaca)

Tema 6.5. CBolicTBa CXOSIIMXCS CTEIICHHBIX psIOB (2 yaca)

Tema 6.6. Psaawr Telinopa u Makiiopena (2 vaca)

Tema 6.7. Psig @ypre nepuoanyeckod pyHkuuu (2 yaca)

Tema 6.8. Psg @ypre ueTHOH 1 HeueTHOH QyHKIMH (2 yaca)

4.3. Tlpaktuyeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHI U UX TPYAOEMKOCTb IIPUBEICHBI B TAOIUIIE 5.

Tabmuna 5 — [IpakTuueckue 3aHsATHS U UX TPYJOEMKOCTh

W3 aux
No
Tpynoem | mpakTuue
Ne Tembl mpakTHUECKUX DopMBI TPAKTHUECKUX N paznena
. N -KOCTb, CKOH
/1 3aHATHI 3aHATHI JIACLIUII-
(dac) TOATOTOB
JINHBI
KH, (Jac)
Cemectp 1
IIpenenst
paIMOHATTLHBIX
1 BBIPOKEHUI Ha Pemenue 3amau 4 1
0ECKOHEUHOCTH U B
TOUYKE.
DKBUBAJICHTHEIE
2 OECKOHEYHO MaJEIE. Pemenne 3amau 4 1
Yuciio e.
IIpousBoaHbIE.
3 | [IpaBmia Pemenwne 3amau 4 2
Qg epeHIMpoBaHUs
ITpousBogHas cloKHOMU
4 p a Perienue 3amau 8 2
byHKIUHA
Tabnnunoe
5 Pemenne 3amau 2 3
WHTETPUPOBAHUE




Burecenue o 3Hak
g depenimana

Pemenne 3anau

3aMeHa epeMEHHOM.
Huterpuposanue no
4acTsIM

Pemenune 3anau

Hurterpuposanue
palOHaIbHBIX

byHKIMI

Pentenue 3anau

2 ceMecTp

YacTHbIe IPOU3BOIHBIE

Pemenue 3amau

10

YacTHbie IIPONU3BOJHBIC
BBICHIUX IMOPAIKOB

Pemrenue 3amgau

11

OkcrpeMyM (QyHKITHH
HECKOJIBKHX
EePEMEHHBIX

Pemrenue 3agau

12

Pemenue

QG epeHIaIbHbIX
YpaBHEHHUI MIEPBOTO
nopsiaka. Oomue u
YaCTHBIE PEIICHUS.
Asronomusie 1Y, 1Y ¢
pa3JieNIeHHBIMH U C
Ppa3aeNAIOIMUMHUCS
MIePEMEHHBIMU

Pemenue 3agau

13

Pemenne oqHOpOAHBIX
Y nepsoro nopsiaka u
Y koTopbie MOXKHO
MIPUBECTHU K
OJIHOPOJHBIM

Pemenue 3agau

14

JInnelinble
muddepeHIanbHbIe
yYpaBHEHUS [IEPBOTO
NopsiiKa. Y paBHEHUS
bepnyu

Pemenue 3agau

15

Huddepenunanbabie
YPaBHEHHS B MOJIHBIX
nuddepenimanax.
WHuTterpupyromui
MHOKUTENb.

Pemenue 3amau

16

Juddepenunanbuole
yYpaBHEHHS BBICIITIX
HOPSIKOB,
JIOIYCKAroIIe
OHMKEHUE MOPSIKa

Pemenue 3agau

17

JIuneitnbpie
HEOJHOPO/IHbIE
nuddepeHnranbHbIe
YpaBHEHHUS C
MOCTOSTHHBIMH
KodddumeHTaMu

Pemenue 3amau

18

Psaner ¢
MOJI0KUTEIbHBIMU

Pemenue 3amau




yineHamu. [Ipuznaku
Janambepa u Ko

Psane1 ¢
[MOJI0KUTEILHBIMU
qJIEHAMU U

psaael. HeoOXxoaumbrit
MPU3HAK U MPU3HAKU
CpaBHEHUS.

19 | 3HakonepeMeHHbIE Pemenue 3anau 4

20 | CreneHHbIE pSABI Pemenue 3ana4 4

Psnaw1 Teitnopa u

dyphbe.

21 | MaxknopeHna. Psnpr Pemenue 3anau 4

Bcero: 68

4.4. JlabopatopHble 3aHATUS

Tembl 1a00paTOPHBIX 3aHATUHN U UX TPYIOEMKOCTh IPUBEACHBI B Ta0OIHIIE 6.

Tabnuna 6 — JIabopaTopHbI€ 3aHATHS U UX TPYJIOEMKOCTb

W3 aux No
Ne TpynoeMKOCTh, | IPAaKTUYECKOM | pa3jena
HaumenoBanue nabopatopHbix paboT Py - | TP p
/o (gac) MOATOTOBKH, | JMCIIHII
(gac) JIMHBI

Y4eOHBIM MJIaHOM HE MPEAYyCMOTPEHO

Bcero

4.5. KypcoBoe npoeKTHpoBaHHE/ BBEITIOJHEHUE KYPCOBOH pabOTHI
Y4eOHBIM MJIaHOM HE IPETyCMOTPEHO

4.6. CamocrosTenbHas padoTa 00yJarouIuxcs
Bunsl camocTosTensHON paboOThI U €€ TPYI0EMKOCTh NPUBEIEHBI B Ta0nuLe /.

Tabmuna 7 — Bunbl caMmocTosTenbHONU pabOThI M €€ TPYAO0EMKOCTh

Bun camocrostensHo# paboTh Bzzzo’ Cewmecrtp 1, uac Cemectp 2, yac
1 2 3 4
N3ydeHne TeopeTHuecKoro MmaTepuania
9 8 1
qucturaHbl (TO)
KypcoBoe npoextuponanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI'3)
Brimonnenue pedepara (P)
IToAroToBKa K TEKYIIEMY KOHTPOJIIIO 7 6 1
ycneBaemoctu (TKVY)
Jomamaee 3amganne (/13)
KontposbHble paboThl 3a04HuKOB (KP3)
IToaroToBKa K MpOMEKYTOYHOU 10 8 2

arrectanuu (I1A)




Beero: | 26 | 22

5. IlepeyeHnb y4eOHO-METOAMYECKOTO OOECTICUCHUS

JUISL CAMOCTOSTEIILHON PabOThI 00YUAIONMIMXCS TTO TUCIUIUIMHE (MOIYITIO)

Y4eOHO-MeTOINYeCKHe MaTepHallbl JUIsl CAMOCTOSITEIbHON PabOThl OOYYaOUIMXCSl yKa3aHbl B

ma. 7-11.

6. IlepeueHb MeUaTHBIX U AINEKTPOHHBIX YIEOHBIX U3TAHUN
[lepedyeHpb nevaTHBIX U 3JEKTPOHHBIX Y4eOHBIX M3/IaHUH MpHUBEIeH B TadIuIe 8.
Tabnuna 8— IlepedeHb MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TaHUIM

om/book/74580

bannun, B.H. bamneikos, A.B. Pykocyes. - M.:

Mudp/ bubnuorpaduyeckas ccpiika KonuuecTtBo
URL aapec IK3EMILISIPOB B
oubnuoreke
(kpome
ANEKTPOHHBIX
AK3EMILISIPOB)
517 [Tuckynos H. C. TuddepennmansHoe u 159
1134 UHTETpalibHOE Ucuucienus: yueonuk: B2 1., T. 1./
H. C. TTuckynos. - CI16.: Mudpw, - 1996. - 416 c.
517 [TuckynoB H.C. IuddepenunansHoe u 145
1134 MHTETpalIbHOE NCUHCIIeHnE: yaeOHoe mocodue. T. 2 /
H. C. [TuckyHos. - U3na. crep. - M.: UnTerpan-Ilpecc,
1998. - 544 c.
517 [Tuckynos H. C. luddepenunansaoe u 237
1134 UHTETpaibHOE HcuncieHus: B 2 T.: yuebHOe mocobue
JU1sl cTyIeHTOB BTy30B M.: MuTterpain-Ilpecc, 2004 -
-2004. - 415 c.
517 bepman, I'. H. COopHuk 3agau no Kypcy 165
b50 MaTeMaTHYECKOTO aHau3a: yaeoHoe mocooue / I'. H.
bepman. - 22-e uzn., nepepad. - CII6.: [Ipodeccus,
2005. - 432 c.
517 Bricmias matematuka. Psaapl: yuebnoe nocodue / HO. 167
I'96 A. I'yeman, C. I1. [Tomertkusn, A. O. CmupHoB; C.-
[TeTepO. roc. yH-T a3pOKOCM. TPHUOOPOCTPOCHHUSL. -
CIIb6. : U3g-Bo I'VAIIL 2015. - 77 c.
https://e.lanbook. | ®uxrtenronsn I'.M. OCHOBBI MATEMATUYECKOTO 9BC Jlans
com/book/65055 | ananmu3a. B 2-x T1. Tom 1-b1it - Cankt-IletepOypr:
Jlannw, 2015.- 448c.
https://e.lanbook. | ®uxrtenronsn 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 10 MaTeMaTHYECKOMY aHanu3y. Tom ObC Jlanb
com/book/2226 | 1. IIpenen. HenpepoiBHOCTS. JnddepeniupyeMocTsb
/ L. KynpsiBues [u ap.]. - MockBa : ®u3mariur,
2010. — 496 c.
COopHuK 3a/1a4 10 MaTeMaTuyeckoMmy aHanuzy. Tom OBC Jlanp
https://e.lanbook. | 2. UuTerpansl. Psapr: yueb. mocodue / JI.JI.
com/book/2227 | Kynpssues [u ap.]. - Mocksa : ®usmariur, 2009. -
504 c.
http://e.lanbook.c | banmuu K.B. Maremarndeckuii ananu3s. / K.B. ObC Jlanb



https://e.lanbook.com/book/65055
https://e.lanbook.com/book/65055
https://e.lanbook.com/book/411
https://e.lanbook.com/book/411
https://e.lanbook.com/book/2226
https://e.lanbook.com/book/2226
https://e.lanbook.com/book/2227
https://e.lanbook.com/book/2227
http://e.lanbook.com/book/74580
http://e.lanbook.com/book/74580

®JIMHTA, 2015. — 361 c.
http://e.lanbook.c | Bepmant A.®. Kparkuii Kypc MareMaTu4ecKoro OBC Jlanb

om/book/2660 | ananuza./ A.®. bepmant, N.I'. Apamanoswuu. - CII6.:
Jlans, 2010. - 736 c.

http://e.lanbook.c | Becos O.B. JIekiuu 1o MaTeMaTHIECKOMY aHAIHU3Y. - OBC Jlanp
om/book/72002 | M.: ®usmaraur, 2015. - 480 c.
http://e.lanbook.c | 3no6una C.B. Maremarnueckuii aHain3 B 3aa4ax U 9BC Jlanp

om/book/2377 | ynpaxuenusx. / C.B. 3n06una, JI.H. [Tocunenbckas.
- M. : ®u3marnut, 2009. - 360 c.

Bypkosa E. B. Maremarnyeckwuii ananus. / E. B. OBbC Jlanb
bypkogsa, O. A. llymepuna. - Kpacnosipck: Cubl'yY
nM. akageMuka M. @. Pemetnéna, 2018. - 128 c.
YK 517.9 3unrep A.A., Makapoa M.B. Jluddepennuanbabie 100
ypaBHeHus: yueb. mocodue/ A.A. 3unrep, M.B.
Makaposa. —CI16.:.I'VAII, 2014.- 56c¢.

YK 517.9 Makaposa M.B., [TombiTkun C.I1. [Ipumenenue 50
QG epeHIaIbHBIX YPaBHEHUN IS pEIICHUS
MPUKIAIHBIX 3a7a4: yuebd.-MeTo 1. mocobue/ M.B.
Makapoga, C.I1. [Tombertkun. —CI16.: I'YAII, 2021.-
45c.

Aradonos, C.A. luddepenunansupie ypaBHEHHS / OBbC Jlanp
C.A. Aradonos, A Jl. I'epman, T.B. Mypatosa. —
MI'TY um. H.3. baymana, 2004. (Cep. MaTtemaTtuka
B TeXHUYECKOM yHUBepcurere; Boim. VII).

Kabxko, A. I1. TuddepeHnmanbaubie ypaBHCHUS U OBC Jlanb
ycroitunBocTh: yueOHuk / A. I1. XKabko, E. /1.
Kotuna, O. H. UmxoBa. — Cankr-IlerepOypr: Jlanb,
2022. — 320 c.

7. IlepeueHs 2NMEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB
WH(OPMAIMOHHO-TSIICKOMMYHHKAITHOHHOH ceTn « THTepHEeT)»
[Tepeuens AIIEKTPOHHBIX o0pa3oBaTeNbHBIX pecypcoB nH(pOPMaIIMOHHO-
TEJICKOMMYHUKAMOHHONW ceTn «MHTepHeT», HEOOXOIAWMBIX I OCBOCHHS JIUCIMILTAHBI
npuBeseH B Tabmuie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpa30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu «MHTepHeT»
URL anpec HaumenoBanue
http://www.math-net.ru OO01IepoCCHiCKIiE MaTeMaTHIECKUI MOPTal
http://e.lanbook.com/view OBC «Jlanb»

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHM
8.1. [lepevyeHp MPOrpaMMHOTO OOECIICUCHHSI, HCIIOJIB3yeMOTO TIPH OCYIICCTBICHUN
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUINHE.
[TepeueHs UCTIOIB3YEMOTO TPOIrPAMMHOTO OOecTIeueHus pecTaBieH B Tadmuie 10.

Tabmuua 10— Ilepedens nporpaMMHOro o0ecrieyeH s

Ne n/m HanmenoBanue
1. Microsoft Windows
2. Microsoft Office
3. MathType



http://e.lanbook.com/book/2660
http://e.lanbook.com/book/2660
http://e.lanbook.com/book/72002
http://e.lanbook.com/book/72002
http://e.lanbook.com/book/2377
http://e.lanbook.com/book/2377
http://www.math-net.ru/
http://e.lanbook.com/view

| 4. | Wolfram Mathematica

8.2. IlepeucHb HH(OPMAITMOHHO-CIIPABOYHBIX CHUCTEM,HCITOJIb3yEeMBIX pH
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOIIecca MO AUCIUILTUHE

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

Tabmuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOUYHBIX CUCTEM

Ne i/t HaumenoBanue

9BC «Jlaup»

9. MarepuanbpHO-TeXHUYECKast 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeNLHOTO TMpoIiecca Mo TUCIUIUIHHE, IPEICTaBIeH B Tabmuiel 2.

Ta6mmma 12 — CoctaB MaTepualibHO-TEXHHUECKOM 0a3bl

Ne HanmeHnoBaHue cocTaBHOM YacTu Homep aynutopun
n/n MaTepHATbHO-TEXHUYECKOU Oa3bl (1pu HEOOXOAMMOCTH)

JlexuroHHas ayaguTOpUs

Ay,I[I/ITOpI/IH JJIA IPAKTUYICCKUX 3aHATHH

10. OmnenouHbIe CpeACTBa AJIS MPOBEICHHS MPOMEKYTOYHOH aTTeCTalluN
10.1. CocTaB OLICHOYHBIX CPEICTBAIS MPOBEACHUS IPOMEXKYTOUHOH aTTecTaluu
00yJaromuxcst Mo TUCHUIUTHHE pUBEAeH B Tabmuie 13.
Ta6muma 13 — CocTaB OLEHOYHBIX CPEACTB JUISl NPOBEJCHUS IPOMEKYTOYHOM aTTECTALUH

Buza npomexyTo4HON arTecTanuu [lepedyeHb OLICHOYHBIX CPEACTB

DK3aMeH Cnucok BONpoOCOB K 3K3aMEHY;
TecThl.

10.2. B kadecTBe KpUTEpUEB OICHKH YpOBHSA C(HOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMucs MpUMEHseTcsl 5-0ajuipHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETeHIINH, KOTopas mpuBeaeHa B Tadnuue 14. B TeueHune cemecTpa MOXKET UCIOJIb30BaTHCS
100-0annpHast ~ mKajma ~ MOAYJIBHO-PEUTHMHTOBOW  CHCTEMbl ~ YHHUBEpCUTETa,  IpaBHJIa
HCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabmuna 14 —Kpurtepun onieHKH ypoBHS c()OPMHUPOBAHHOCTH KOMITETEHIIUI

Or11eHKa KOMITETEHITUH

Xapakreprucrrka chOpMUPOBAHHBIX KOMIIETEHIIAN
5-0ayutpHad mIKama P P (bopvp

— oOyuaromuiicss TOyOOKO U BCECTOPOHHE YCBOHJI MPOTPaMMHBIH
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIICI0BATEIFHO U TPAMOTHO €T'0 M3JIaracr;

— ONMUpPasiCh Ha 3HAHWS OCHOBHOW W JOMOJHUTEIBHOW JHUTEpaTyphl,
TECHO TPUBS3LIBAECT YCBOCHHBIE HAYYHBIC MOJOXKEHUS C MPAKTUYECKOM
JIESITSIIbHOCTHIO HAIPABJICHHS;

— yMeJ0 000CHOBBIBAET U apTYMEHTHUPYET BBIJIBUTACMBIC M HJICH;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— cBOOOJIHO BJIAJICET CUCTEMOM CTIelNaTIN3uPOBAHHBIX TOHSTUH.

«OTIIMYHO»
(Ga4uTCHO»




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

(XOPOLIO»
(Ga4TCHO»

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

— HE JIOMYCKAeT CYIMECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIE 3HAaHUS C MPAKTHYECKON AESITeIHbHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET HAYYHBIC TIOJIOKCHUS;

— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;

— BJIAJICET CHCTEMOH CICIMATN3UPOBAHHBIX MTOHITHA.

«YJIOBJICTBOPUTEIIHHOY
«3aYTCHO»

— 00y4Jaromuiicss yCBOMII TOJIBKO OCHOBHOHM MPOrpaMMHBIM MaTepHal,
II0 CYHIECTBY M3JIaracT €ro, ONMpasch HA 3HAHUSA TOJIBKO OCHOBHOMU
JUTEPATYPBI;

— JIONIyCKaeT HeCYIIECTBEHHBIE OIIMOKU U HETOYHOCTH;

— UCIIBITBIBACT 3aTPYAHEHUS B IIPAKTUYECKOM IIPUMEHEHUU 3HAHUU
HaIPaBJICHUS;

— c11a00 apryMeHTUpPYET Hay4dHbIE [T0JIOKEHMS,;

— 3aTpyaHseTCs B (POPMYIMPOBAHUN BBIBOJOB M 000OIICHHUIA;

— 4aCTUYHO BJIAJICET CUCTEMOM CHELMAIN3UPOBAHHBIX TOHSITHI.

HCYIOBJICTBOPUTCIILHO»
<HC 3a4YTCHO»

— oOyyaromuiics He YCBOWJ 3HAYUTEIbHOW 4YacTH MPOTPAaMMHOTO
Marepuana;

— JIOMYCKaeT  CYIIECTBEHHbIE  OIMMOKM W  HETOYHOCTH  TpHU
paccMOTpeHHH Ipo0JIeM B KOHKPETHOM HalpaBlICHUH;

— MCHBITHIBACT TPYAHOCTH B MIPAKTUYECKOM NPUMEHEHNH 3HAHUIA;

— HE MOXKET apryMEHTUPOBATh Hay4YHbIC TIOJI0KEHUS,;

— He QOpPMYIUPYET BHIBOAOB U 000OLICHUIA.

10.3. TunoBble KOHTPOJILHBIC 3aIaHUS UK HHBIC MATCPHAJIBI.
Bormpocs! (3agaun) nis sK3aMeHa IpeIcTaBlIeHbl B Tadimie 15.

Ta6muma 15 — Borpocs! (3amaun) 115 2K3aMeHa

Ne [Tepedens BOmpoOCOB (3a71a4) TSl 9K3aMeHa Kon
n/n MHIUKATOpa
Cemectp Nel
1. | IIpenen pynkuuu. Berunciaenue npenenos. YK-1.¥.2
¢ —Ex—2 OIIK-3.3.1

1. Beruuenuts npegen lim ———

¥—+po X +2x—8

OtBeTt: 3
. %% —4x—6
2. Boraucnouts npeaen ]111} ——

=3 &XT —/XTa

Otser: 8/5

3. Bbraucauts npegen lim ———

x—roo 2%~ —3x—2

Otser: 3/2
4. Beraucnuts npenen lim %
Ortser: - 5/7

T "

5. Beraucnouts npegen lim -

x—oa  oX X

OTBeT: 0eCKOHEYHOCTh

6. Beumciurs npezgen lim ———

x—=2 —x~FIZx T8




Ortser: -3/6 =-1/2

7. Beruucauts npegen lim - -

x—+on  2x- +Ex—132

[E] Y
o
L
I

OTBeT: 0€CKOHEYHOCTH

8. Beruncnuts npegen lim ————

2 X a4

OtsBet: 7/6 )

. X —6x"+9 -
9. Berumcmats npegen lim ————

w— 00 Y Tx+12

OTBeT: 0€CKOHEYHOCTH

10. Beruncauts npegen lim ————

2 Ix-—2

Otser: 8/5
Kakwue u3 npeacTaBiIeHHBIX HUKE MIPEICIIOB MOTYT OBITh BBIYMCIICHBI VK-1.B.1
METOJIOM JIeJIeHHs Ha OOJIBIIYIO CTETIEHb IEPEMEHHbBIX ? OIIK-3.3.1
. Ix’-5x
a) lim——
x—0 x“+2Ix
. 3x’-ax-4
©) l]_l.l;-l 2x’-3x-2
d) lim ___‘__tn
lim xi2noxi
€) x—oa  3x—Tx+tl
Otsert: a), C), €)
Kakas ¢yHKIMS Ha3bIBaeTCsl HEMIPEPBIBHOM B TOUKe Xo? OIIK-3.3.1
OtBet: ®ynkuus f(X) Ha3pIBaeTCs HeMPEePHIBHON B TOYKE X0, €CJIH
OHA oNpe/eIeHa B HEKOTOPOH OKPECTHOCTH 3TOM TOYKH X0 U
lim £(x) = f(x,)
x=x)
YeMy paBHa CyMMa KOHEYHOT'O YMClIa OECKOHEYHO MaJIbIX (YHKIUH? OIIK-3.3.1
OtBer: CyMMa KOHEYHOI'0 YHCJIA 0eCKOHEYHO MaJIbIX (PyHKUMi —
3T0 PyHKIHMA OECKOHEYHO MaJIast
Teno mBuskeTcs 1o 3akoHy S(t) = 5t% +1. Uemy paBHa ckopocTs V(t) B OIIK-3.3.1
MOMeHT BpeMerH t =1? 3anmmmre HOMEp BEPHOTO OTBETA. OIK-3.Y.1
OIIK-3.Y.2
1) 6
2) 4
3) 10
4) 15
Otger: 4)
1) BsruuciuTe Mpou3BOAHY0 QyHKIMK ¥ = ¥~ + 47 VK-1.B.2
. OIIK-3.V.1
Otger: 2x + 47 In4 OIK-3.Y.2

2) Bepno mu yrBepxkaeHue: «I[Ipou3BoaHas CyMMBI IBYX
muddepeHnpyeMbIX GyHKINUNA paBHA CyMMeE MPOU3BOAHBIX STHX




dbyHkmiiy. OTBET apryMEeHTHPYITE.

OTBeT:
IIpaBuna nud¢epeHupoBaHUS MOTYT ObITh 3aIIUCAHBI:

1. (C-u(x))'=C-u'(x)
2. (UC)EVv(X))'=u"(X):V'(X)
3

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

" () -

ve(x

®opmyaa Ned kak pa3 u o3Hauyaet, uTo «IIpousBoaHas cyMMblI IBYX
auddepenuupyembix QyHKIUI paBHA CyMMe NIPOM3BOAHBIX 3THX
GyHKIHI».

1) BBIYHCIIHTE NPOU3BONHYIO QYHKIMM v = x~ - 4°

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

2) Bepno nu yrBepkacHue: «[Ipon3BoaHas mpOU3BEICHUS IBYX
muddepeHpyemMbIx GyHKIUI paBHA TPOU3BEICHHUIO TPOU3BOIHBIX
TUX QyHKUuMi». OTBET apryMeHTUupyiiTe.

OTBeT: yTBep:KIeHHe HEBEPHO.
IIpaBuna qnu¢gepeHuMpoOBaHUSA MOTYT ObITh 3aIIHCAHBI:
1. (C-u(x))'=C-u'(x)

N

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

Lalds 4 wlxlvlxl—uix)vix

4. (2 =

w

a .
v (x

®opmyJa Ne3 —310 dopmyJia AJisi BLIYMCIEHUS TPOU3BOTHOM
npousBeleHus ABYX Au(pdepeHunpyeMbIX pyHKI M, OHA He
COOTBETCTBYET NNPHBEICHHOMY B YTBEpP:KI€HHHU TEKCTY.

YK-1.B.2
OIIK-3.V.1
OIIK-3.V.2

Haiinute popmyiny ¢ ommnOkoil. ApryMeHTHUpYHTE CBOM OTBET.

-

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

N

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

| / wlxl vl x T I o I -

4 G =

w

ve(x

OTtBet: ommodka B (popmyJie Ne3. I1o npaBuay nuddepeHuupoBanus

npousBeaeHus AByX AupdepeHuupyemMbix GyHKIUIA MPOU3BOAHAA

Nnpou3BeleHUus1 BbIuucisiercs mo gopmyJie:
(U(x)-v(x))'=u’(x)-v(x)+u(x)-v'(x)

OIIK-3.V.1
OIIK-3.Y .2

[IpaBuna quddepenunponanus. [IponsBoaHas cioxkHONW QyHKIUY.
3ananue 1.
1) Haiiaute npon3BoIHYIO QYHKIIMH

OIIK-3.V.1
OIIK-3.Y .2




y =5cos(7 +8x) + V7x—8

OTtBeT:
3

7 3

—40sin(7 + 8x) + n (7x—8) ¢+

2) HazoBute kakoe-1100 mu¢poBOe CPEACTBO, IPUMEHUMOE JIJIs
pereHus gaHHOM 3aaa4un. OOOCHYHTE Balll BHIOOP.

OtBer: K undgpoBbiM cpeacTBaM, KOTOPbIe MOI'YT ObITh IPUMEHEHDbI
JJIS peleHus JaHHoi 3axauyn oTHocuTcesas Wolfram Mathematica-
nporpaMMHoe odecrneuyeHue, BKJalo4vallnee 00J1b110i Hadop
MaTeMaTu4ecKuxX GyHKIUI B TOM YHCJIECHUCTEMY KOMIbIOTEPHOM
ajare0Opbl, OpUEHTHUPOBAHHYIO HA MOAT0TOBKY HHTEPAKTUBHBIX
AOKYMEHTOB C BIYMCJIEHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

3ananue 2.
1) Haiiaute npou3BOHYIO (YHKIIMH

v = 5cos(5+ 2x) #In(5x— 2)

Oreer: —10sin(5 + 2x) * In(5x — 2) + 5cos(5 + 2x) #

Ex—2

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

OtBer: K undpoBbsIiM cpeacTBam, KOTOpbie MOT'YT ObITH IPUMEHEHbI
JJISI pellieHust TaHHoi 3aaa4un oTHocuTess Wolfram Mathematica-
nporpaMMHoe odecrieueHue, BKJIOYamiee 00J1b110ii Hadop
MaTeMaTHYeCKHX (PYHKI[HII B TOM YHCJIECHCTEMY KOMIbIOTEPHOM
ajiredpbl, OpMEHTHPOBAHHYIO HA MOJATOTOBKY HHTEPAKTHBHBIX
JTOKYMEHTOB € BHIYHCJIEHUSMH H BU3YAJIbHBIM COMPOBOKIEHHEM.

3ananue 3.
1) Haiimute npou3BoiHY0 QYHKIIUH
_ —6tg(7 + 4x)
" In (7Tx—4)
OrtBer:

-24

-
cos” [(7T+4x

7
Tx—4

eIn(7x— 4) + 6tg(7 + 4x) *

(In(7x— 4))?
2) HazoBure kakoe-1100 1uppoBoe CpeacTBO, IPUMEHUMOE /IS
pereHust gaHHoM 3agaun. OOOCHYHTE Balll BHIOOP.

OtBet: K undpoBbiM cpeacTBam, KOTOpbie MOTYT ObITh IPUMEHEHbI
JUIS pelleHus JaHHoi 3aaaum oTHocuTest Wolfram Mathematica-
nporpamMMHoe odecrneyeHue, BKJIKYaIiee 60/1b110ii HAOop
MaTeMaTH4eCKUX PYHKIMA B TOM YHCJIECHCTEMY KOMIIBIOTEPHOM
ajiredpbl, OPUEHTUPOBAHHYIO HA NMOJATOTOBKY HHTEPAKTUBHBIX
AOKYMEHTOB C BbIYHMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKICHUEM.

3aganue 4.
1) Haiiaute npou3BOIHYIO (PYHKIIMH
v =4/ 2 — 6sin(7 + 4x)



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

1
£ (—24)cos(7 + 4x)
2,/2 —6s5in(7 + 4x)
2) HazoBure kakoe-im100 uppoBoe CpeacTBO, IPUMEHUMOE JIJIS
peureHus qaHHou 3agadn. OO0CHYHTE BaIll BHIOOP.

OtBet: K undpoBbiM cpeacTBam, KOTOPbie MOTYT ObITh IPUMEHEHbI
JUIsl pelleHusl JaHHoM 3agaum oTHocuTest Wolfram Mathematica-
nporpamMMHoe odecrieueHue, BKJI0Yawmiee 00J1b110ii Hadop
MaTeMaTU4eCKUX GyHKIMHA B TOM YHMCJIeCHCTEMY KOMIIbIOTEPHOM
ajaredpbl, OpUEHTHUPOBAHHYIO HA MOATO0TOBKY HHTEPAKTHBHBIX
JOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

3amanue 5.
1) HaiimuTe nmpou3BoaHyO (PyHKIHH

v = 5cos(3 +4x) + log,(3x— 4)

Ortser:

3

(3x—4)In4
2) HazoBure kakoe-nm100 nuppoBoe CpeAcTBO, IPUMEHUMOE IS
pewenust JaHHo 3anaun. OOocHyiiTe Ball BBIOOP.

—20sin(3 +4x) +

OtBet: K ungpoBsiM cpeacrBam, KOTOpbie MOTYT ObITh PUMEHEHbI
JUIsl pelieHus JaHHoi 3agaun oTHocuTca Wolfram Mathematica-
nporpaMMHoe odecrneuyeHnue, BKJao4valliee 60J1b10i HAOop
MaTeMaTu4ecKuX GyHKIUI B TOM YHC/Ie CHCTEMY KOMNbIOTEPHOI
ajiredpbl, OpMEHTHPOBAHHYIO HA MOATOTOBKY HHTEPAKTHBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOXKIEHUEM.

10.

ITpoBepbTe sIBISETCS TN BHIPAKEHHE
1 .
- —# (—24)cos(7 + 4x)

2,/2—6Ein(T+4

HPOU3BOAHOM QyHKUMHU ¥ = /2 — 6sin(7 + 4x) ? OTBET 00OCHYIHTE.
OT1BeT: BhIpa:keHHE SABJISIETCS MPOU3BOAHOM 1151 (PYHKIUH, YTOOBI
3TO 000CHOBATH MOKHO B3ITh MIPOU3BOHYIO OT

V= ,‘,-"2 — Gsin(? + 4%) WIKM BBIYMCJIUTH HeonmpeaeJeHHbII
HHTErpaJ

1
J « (—24)cos(7 + 4%)dx
2

V2 — 6sin(7 + 4x)

OIIK-3.V.1
OIIK-3.Y .2

11.

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

OIIK-3.3.2

12.

B KaKoii TOuKe ypaBHEHHE KacaTeIbHOM K rpaduKy GyHKIHH Y=X° -2
nMeet B Yy=3X-4

OrtBet: Xo=1

3amada MOXeT ObITh perieHa 1ByMs crocobamu. O6ocHyiTe 06a
crioco0a perieHus.

Ortser: IlepBblii c10C00 OCHOBAH Ha ONpeAeIeHUN KacaTeJlbHOM K
rpaguky GyHKIHU — 3TO 001asi TOUKA rpaduxa GQyHKUUM u

OIIK-3.V.1
OIIK-3.Y .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

NPSIMO, SIBJISIIONIEHCS KAacaTeJbHOM, T.e. HY?>KHO PelIMTh CUCTEMY

Lly=x"—12
ABHEHUH |-
P y=3x—4
IIpu BTOPOM cnioco0e penieHusi, HeOOX0AMMO CPABHUTH 0011IEe

YPaBHEHHE KAaCaTeJbHOH ¥ = ¥ (%) + ¥ ‘(XD:I (x— x,) my=3x-4

13. | ITycts B Touke (Xo, Yo) mepecekarorcs ase kpusble Y=f(X) u y=g(x). Ode | YK-1.3.2
byuknun Y=f(X) 1 y=¢(X) umerot npousBoaHbie B Touke (Xo, Yo). Uemy
PaBEH yroJj MeXay KpUBbIMU?
OtBer: Yriom ¢ mexxkay kpubiMu Y=f(X) u y=g(X) B Touke (Xo, Yo)
HA3bIBAETCS YToJI MeKIy KacaTeJIbHbIMH K PSIMbIM,
NPOBEIEHHBIMH B TOUKe (X0, Yo)u  tg(e) = g txg)f Lro)
! 1+ (xpb-g' (xg
14. | IlycTh mosnokeHrue TOUKHU IpH e€ IBIKeHUH 3aaaéres pynkiuend S=S(t), | OITK-3.3.1
rae t — Bpems. UeMy paBHa CKOPOCTh TOYKHU? BBIMUIINTE HOMEP BEPHOTO
YTBEPIKICHHSL.
a) CKopocTh TOYKH PaBHA NMPOU3BOAHOI PyHKImu S(t)
a) CKOpOCTb TOYKH paBHA BTOPOM MPOou3BOIHON (pyHKInu S(t)
b) Ckopocts Touku paBHa auddepenimany Gynkuuu S(t)
OrBer: a)
15. | Ilycte dyukuus y = f(x) 3agana na uarepsaie (a, b). Hazosure ycnosue | YK-1.3.2
yobiBanus ¢ynkuuu y = f(x) Ha untepsae (a, b).
Otser: Ecan npoussognas pyukuun y = f(X) orpunareasna s
BCEX X U3 HHTepBaJja (@, b), To pyHKus yObIBaeT HA 3TOM
HHTepBaJe.
16. | ITycte dynkius y = f(x) 3amana Ha uaTepsaie (a, b). Hazoeure ycnosue | VK-1.3.2
BBIMTYKJIOCTH BBepX (pyHKImHU y = f(x) Ha uHTepBaie (a, b).
Otger: Ecan BTopasi npou3Boanas ¢pyukuuu y = f(x) orpuunarenbna
JUIsI BCeX X M3 MHTepBaia (&, b), To pyHKIuMs BBINYKJIa BBEPX Ha
3TOM HHTepBaJe.
17. | Iycte dynkius y = f(x) 3amana Ha naTepsaie (a, b). Hazoeure ycnosue | YK-1.3.2
BOTHYTOCTH (BBIMYKJIOCTH BHU3) QyHKIMHU ¥ = f(X) Ha nuHTepBaje (a, b).
Orser: Eciin Bropas npousBoaHasi pyukuuu y = f(X)
MOJIOKUTEILHA /ISl BCeX X U3 HHTepBaa (a, b), To pyHkuus
BOTHYTA (BBIMYKJIa BHU3) HA 3TOM HHTepPBaJIe.
18. | Ilycte muddepennupyemast Gynkmus y = f(x) 3amana Ha HHTEpBase OIIK-3.V.1
(a, b). OIIK-3.Y.2

W3BecTHO, 4TO B TOUKE Xo HA MHTepBate (a, b) mpousBonHas hyHkUM y
= f(x) paBHa Hymo0. Kakux 1aHHBIX HE XBaTaeT, 4YTOOBI yTBEPKIAATh, UTO
B 3TOU TOUKe (PYHKIUS UMEET MaKCUMyM?

Oteet: B ToYKax 3KkcTpeMyMa Ha HHTepBaJe (4, b) mpousBogHan
(pynkuun y = f(x) paBHa Hy 10 (Heo0X01UMOe yCJI0BHE). ITA TOUKA
MO:KeT ObITh TOUKOH MAKCHMYMa, MUHMMYMA HJIH Nlepernda




rpaduka pyakuun. [is Toro, 4To0bl B TOUKeE ObLJI MAKCUMYM,
npou3BoaHasi GyHKIHUH J0JKHA MEHATH 3HAK € ILUIIOCA HA MUHYC.

19.

Kakas npsiMast TMHUS Ha3bIBACTCS AaCHMIITOTOM rpaduka GyHKIUN
y=f(x)?

Ortset: [IpamMas TUHUS M HA3BIBAETCS ACHMNTOTOM rpaduka
¢yukuuu Y=f(X), ecoin paccrosinue d or Touku M, jexkameid Ha 3TOM
rpajuke, 10 MPSIMOii M CTPEMHUTCS K HYJII0 NP HEOTPAHUYEHHOM
YAAJIeHUH ITOI TOYKHM MO0 rpauKy OT Ha4Yaj1a KOOPAUHAT B
0€CKOHEYHOCTb.

VK-1.3.2

20.

BepHo 11, 4TO BBIpakKeHue
+ 5

Ssnsercs pewenreM [(5x® — 2x* ++/x%)dx ? OtBer 0boCHYiiTe.
[IpuBenute nBa criocoda peneHus.
OTBeT: BhIpaKeHHE

5
5 2
5,1 2,3
4 3

J (5x% — 2x% + \.-"F]dx

i =
Toxt+ 5 siBJIsIeTCS peleHreM

JIJIst 0TBETA HA 3TOT BONPOC MOKHO B3SITH HHTErPaJl
i . = 5 2 25
J (5x° —2xX" + ¥ )dx=—x*—=-xX*+=-x1+C
5 ) 3 5
5
5 a 2 3 2 = .

T.e. -x* —Zx’ +-x2 +5 -9T0 0aHO U3 pemenuii npu C=5.
Bropoii BapuanT PEHICHHSI: B3AITH NPOH3BOJHYIO OT

5 2
St 2,3
4 3

i —
dyuxmun  5x7 —2x" + /x| 3HaunT BHIpAKEHHE
5
4 o

5 Z 2 =
Pl ;xg toxz+ 5 sBJsIeTCS pelleHneM MHTerpaJja.

o - w
+oxz+ 5, IPOU3BO/IHASI PABHA NOAMHTETPAJILHOM

OIIK-3.3.2

21.

1. Beluuciauth HeONpeaeNEHHBIN HHTETpa:

J (5x% —2x* + \.-"Fjdﬂ'

OrtBer:

5 2 23
—xt——xF+-xa+C
& 3 5

2. BbIYMCIUTH HeolpeleNEHHBIA HHTErpall:

J [;\-':.-'I.': R 3_1.3 —5 " I-—S:I d.-'l.'
VX

OTBeT:

3 5 3 L

—xi+—-x*—20x+C

5 4

3. BwrumcauTh HeonpeneIEHHBIN HHTETPAT:

[ ax

v
OTBeT:

VK-1.V.2




38 61
—x3i+_—x6+C
8 7

4. BpUuCIUTh HEONPeaeaEHHbBIN HHTETPaT:

Fxt =V
J (——F—)dx
o

X

OTtBeT:
5

0,5x*+0,8x T+ C
5. BwruuciauThs HeonpeneaEHHBIN HHTETPAT:

J cos(4x — 7)dx
Orser:

1
—sin(4x—7)+C
4

22.

MeTo 16l MHTETPUPOBAHKS: METO] BHECCHHUS 1O 3HAK AuQdepeHnaia
Y METOJ1 3aMEHbI IEPEMEHHOW NHTETPUPOBAHUSI.
1. BribGepute METOJ MHTETPUPOBAHUS U BHIYUCIUTE UHTErPal.
VYKaxkute Kakoi METOJ HHTETPUPOBAHUSI IPUMEHSIIN:
Orser:

J" 2xdx
Vxi+ 3
22 +3+¢C

Mo:xeT ObITH IPUMEHEH KAK MeTO0/l BHECEHHS MO/I 3HAK
auddepeHumaa Tak M METO/ 3aMeHbI NePeMeHHOM
UHTErPUPOBAHUS.

2. Bribepute MeTO MHTETPUPOBAHUS U BHIUMCIINTE UHTETpAJl.
VYKaxxute Kakoi METOJ HHTETPUPOBAHUS IPUMEHSIIN:
[ dxdx
J x*+1
Orser:
Zarctg(x*)+ C
Mo:keT ObITH IPUMEHEH KaK MeTO0/] BHeCEHHS M0/ 3HAK

Au(pepeHnnana TaK U MeTOJ 3aMeHbI IIePpeMeHH O
HHTErPUPOBaHUS.

3. Bribepurte MeTO1 HUHTETPUPOBAHUS U BBIUMCIIUTE UHTETPaJl.
VYKkaxxute Kakoi METOJ HHTETPUPOBAHMS IPUMEHSIIN :

J xsin(x® + 3)dx

OTtBer:

1 5
—Ecﬂs[x +3)+cC

MoskeTt ObITH IPUMEHEH METOJ] 3aMeHbI epeMeHHOMH
HHTErPUPOBaHUS.

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




4. BbiOepuTe METOA HHTETPUPOBAHUS U BBIUUCIUTE HHTETpaJl.
VYKaxxute Kakoi METOJ UHTETPUPOBAHUS IPUMEHSIIN:

dx
J Vxcos?(Vx)
OTtBet:
2tg(yx)+C
Mo:keT ObITH MPUMEHEH METO/l 3aMeHbI epeMeHHOi
HHTErpUPOBAHUS.

5. BsiOepuTe METOI MHTETPUPOBAHUS M BBIYMCIUTE HHTETPAJL.
YKaKUTE KaKOH METOJ] HHTEIPUPOBAHUS TPUMCHSIIH:
OTtBeT:

[ dx
v
—2ln|4 — x| + €

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

23.

3aganue 1.

1) BLI‘{I/ICJ'II/ITB, IMPUMCHUB MCTOJ UHTCIPUPOBAHUA 110 YACTAM:

J x ® cosxdx

OtBet: xsinx + cosx +C
2) HazoBure kakoe-mub0 1HU(POBOE CPEICTBO, MPUMEHUMOE IS
peluieHus qaHHou 3agaun. O60CcHYyiiTe Balll BEIOOP.

OrtBer:
K uudpoBbiM cpeacTtBaM, KOTOPble MOI'YT ObITh NPUMEHEHbI JIsl
pemienusti aaHHOW 3amaum  otHocutrcsst Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJOYaWIilee O00JbIOH Hadop
MaTeMaTu4yeckuX (yHKUMHA B TOM 4YHCJE CHCTEMY KOMIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYI0 HA TOATOTOBKY HMHTEPAKTHBHBIX
AOKYMEHTOB C BIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOXKIEHUEM.

3amanue 2.
1) BbraucnnTh, NPUMEHUB METO MHTETPUPOBAHHUSI 110 YACTSIM:
[(x +1)e*dx

Orser: (x +1)e* — e+ C
2) HazoBure kakoe-mub0 UPPOBOE CPEACTBO, NPUMEHHUMOE IS
peuieHus qaHHoOU 3a1aun. O60CcHyMTe Ball BHIOOP.

OTger:
K uudpoBbiM cpeacrBamM, KOTOpble MOTYT ObITh NMPUMEHEHBI JIsl
pelieHusi JdaHHOW 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe oOecneyeHue, BKJIWYaomee 00/b1I0i  HAOOP
MaTeMaTHYeCKUX (PYHKIOMH B TOM YHCJE CHCTEMY KOMIbIOTEPHOI
ajredpbl, OPUEHTHPOBAHHYI0 Ha MOATNOTOBKY MHTEPAKTHUBHBIX
AOKYMEHTOB € BHIYMCJIEHUSIMHU U BU3YaJbHBIM CONPOBOKIEHHEM.
3amanue 3.

OIIK-3.V.1
OIIK-3.Y .2
OIIK-3.3.2



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
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) BerunciauTh, IpUMEHUB METOJI UHTETPUPOBAHMUS 110 YACTSIM:
J xinxdx

Otreer: 0,5x* (Inx—0,5) + C
2) HasoBure Kakoe-n1u00 mH(POBOE CPEACTBO, MPHUMEHUMOE IS
peureHus qanHou 3aqadn. OO00CHYITE Balll BHIOOP.

OTtBet:
K mudpoBbiM cpeacTtBaM, KOTOpble MOTYT ObITh NMPUMEHEHBI IS
pelieHusi aaHHOW 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe oOecrnevyeHue, BKJO4Yawilee O00JbIIOH Hadop
MaTeMaTU4eCcKUX (PYHKIMH B TOM YHCJECHCTEMY KOMIIbIOTEPHOI
ajiredpbl, OPHEHTHPOBAHHYI0 HA TMOATOTOBKY HHTEPAKTHBHBIX
JOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.
3ananue 4.

1) BerunciuTh, NPUMEHUB METOJ HUHTEIPUPOBAHUS 110 YACTSM:
.'l.': * sinydx

OtBer:—x”cosx + 2xsinx + 2cosx+ C
2) HasoBure Kakoe-au00 HH(PPOBOE CPEACTBO, MPHUMEHUMOE IS
pereHust gaHHou 3aaaun. OOOCHYWUTE Balll BHIOOP.

OTtBeT:
K nudpoBbIM cpeacTBaM, KOTOPbIE MOTYT ObITh PUMEHEHbI JIIs
pelieHus JaHHOI 3aga4um oTHocuTcst Wolfram Mathematica-
nporpaMMHoe odecrieueHue, BKJIOUYawmiee 00J1b110ii Hadop
MaTeMaTH4YecKuX QYHKIMA B TOM YHCJIe CHCTEMY KOMIbIOTEPHOI
ajiredpbl, OpMEHTHPOBAHHYIO HA MOJATOTOBKY HHTEPAKTHBHBIX
AOKYMEHTOB € BbIYMCJIEHUSIMHU U BU3YAJbHBIM CONPOBOKIEHHEM.

24,

Samanue 1.

1) BeruncnuTe OnpeneeHHbII HHTErpat:

-

J dx

0

OtBet: 2
2) HazoBute kakoe-mu00 mudpPoBOe CPEACTBO, MPUMEHUMOE IS
peuieHus qaHHou 3agaun. O60CHYyiiTe Balll BHIOOP.

OtBet:
K uudpoBbsiM cpeacrtBam, KOTOPble MOTYT ObITh NMPUMEHEHBI IJIs
pemieHust JaaHHOl 3amayu  ortHocuTca Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJO4Yawilee O00JbIIOH Hadop
MaTreMaTu4ecKuX (GyHKIUIA B TOM 4MCJie CHCTEMY KOMIIbIOTEPHOM
ajiredpbl, OPUEHTHPOBAHHYI) HA TMOArOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB C BHIYMCJIEHUAMH U BU3YAJIbHBIM COMPOBOKIEHUEM.

3amanue 2.

OIIK-3.V.1
OIIK-3.Y .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

1) Beruucnute onpeaeacHHbIN HHTETPa:

1

J 2dx

0

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

OTtBeT:
K mudpoBbIiM cpeacTtBaM, KOTOpble MOI'YT ObITh NPUMEHEHBI JIsI
pelieHusi AaHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe obOecnedeHue, BKJIKOYaKInee 00JbIIOH Hadop
MareMaTu4ecKuX (GyHKIHUI B TOM 4YHCJIe CHCTEMY KOMIbIOTEPHOM
ajareOpbl, OPUMEHTHPOBAHHYI0 HAa MOATOTOBKY MHTEPAKTUBHBIX
JOKYMEHTOB € BbIYMCJIEHUSIMH U BU3YAJIbHBIM CONPOBOXKIEHUEM.

3agaHue 3.

1) BblunciInTE ONPEICICHHBIN HHTETPA:

3

J xdx

-

Oreer: 9/2-4/2=5/2
2) HazoBute kakoe-mu00 mudpoBoe CPeaCTBO, MPUMEHUMOE IS
pereHust JaHHoM 3aaaun. OOOCHYWUTE Balll BHIOOP.

OtBet:
K uudpoBbiM cpeacTtBam, KOTOPble MOTYT ObITh NPUMEHEHBI IS
pemienust aaHHOW 3amaum  otHocutrcsi Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJWOYailee O00JbIIOH Hadop
MaTteMaTu4yeckuX (yHKUMHA B TOM 4YHCJIE CHCTEMY KOMIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYK) HA TMOATOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB C BIYMCJIEHUSAMH U BU3YAJIbHBIM COMPOBOKIEHUEM.

3ananue 4.

1) BbluuciIuTe ONPEICICHHBIA HHTETPAT:
.
J :l.S dx
-1

Oter: 0-1/4=-1/4
2) HazoBute kakoe-mu60 mudpoBoe CpeCTBO, MPUMEHUMOE IS
pereHust gaHHOM 3aaaun. OGOCHYWUTE Balll BHIOOP.

OTtBeT:
K uudpossiM cpencrBam, KOTOpble MOTYT ObITh NPHMEHEHbI I



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

pelieHusi AaHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJWOYawilee O00JbIIOH Hadop
MaTeMaTU4YecKUX (PYHKUHMH B TOM 4YHCJIe CHCTEMY KOMIbIOTEPHOIi
ajareOpbl, OPUMEHTHPOBAHHYI0 HAa MOATOTOBKY MHTEPAKTUBHBIX
JOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONPOBOKIEHUEM.

3aganue 5.

1) BeruuciuTe onpeaeacHHbIN HHTETPa:

1

[[eax

-1

Oteer: e-e!
2) HazoBute kakoe-1n00 nuppoBoOe CPEACTBO, MPUMEHUMOE IS
pereHust gaHHoM 3agaun. OOOCHYWUTE Balll BHIOOP.

OTtBeT:
K mudpoBbIM cpeacTtBaM, KOTOpble MOTYT OBITH NMPUMEHEHBI IJIsI
pelieHusi JdaHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe oOecrnedyeHue, BKJIO4Yawilee O00JbIIOH Hadop
MaTeMaTH4YeckuX (YHKUHHA B TOM 4YHCJIe CHCTEMY KOMIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYI0 HA TMOATOTOBKY HMHTEPAKTHBHBIX
AOKYMEHTOB € BbIYMCJIEHUSIMHU U BU3YAJbHBIM CONPOBOKIEHHEM.

25.

1. TlpounTerpupyiite TPUrOHOMETPUUECKYIO () YHKITUIO

( cosx dx

OtsBer: 0,5

2. TlpouHTETrpHpylTE TPUTOHOMETPUIECKYIO (PYHKITHIO

( COS X dx
OtBer: 0
3. IIpouHTerpupyiiTe TPUrOHOMETPUIECKYIO (DYHKIIHIO

|r cos 2x dx

OrtBer:0,25
4. IlpouHTerpupyiTe TPUTOHOMETPUUECKYIO (DYHKIIHIO
|r sinx dx

”

OIIK-3.V.1
OIIK-3.Y .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

OtBer: 2

5. IIpounTerpupyiite TPUrOHOMETPUUECKYIO (DYHKIIHIO

sinx dx

(] .-_'_5.-|

OTtBer: 1

Cemectp Ne2
26. | Kakas ynkuus z = f(x; V) Ha3bIBAETCSA HENPEPHIBHOM B TOYKE VK-1.3.2
My (%5 39)?
Otser: ®ynkuust = = f(x; V) Ha3bIBaeTCsl HENMPEPHIBHOM B TOYKE
My (x4; vy ), ec/id OHA OIpeaeeHa B ITOi TOUKe U HEKOTOPOii ee
OKPEeCTHOCTH, MMeeT npenes [im f(M) M ITOT mpeaes paBeH
M— J"’!:
3HA4YeHUI0 PYHKIHUH Z B TOUKe M
27. | Kakas u3 gopmyn cootBercTByeT muddepennuany Gynkmun y=e2%? OIIK-3.V.1
a) dy=2e?*dx OIlK-3.V.2
b) dy=e*dx
c) dy=2e*dx
OrtBeT: a)
28. | YacTHbIC MPOU3BOIHBIC VK-1.V.2
o= =
1. Haiigure yacTHbIC IPOU3BOIHBIC e byHKIIIN OIlK-3.3.3

_ sin(3+8x —7y)

2 — .I'S_'l.-'?
cos(3+8x—Ty)+8(2—x%y" )+ sin(3+8x-Ty13x%y"

Z

OTtBer:

Ty i

(2—x337)

—cos(3+8x—7y)*7(2—x*y" ) +sin(3+ 8x— Ty)7x’»*
(2—x°y7)?

o dz A=
2. Haiinute 4acTHEIC IPOMBBOAHBIC _— M —— (QYHKIMK

_ sin(3 + 2x — 5y)

z= —
2 —x*y’
cos(3+2x—53):2(2—xy" |+ sin(3+2x-53)14x7y"
Orser: 1 712
|2—x _'!," |
—cos(3+2x—5y) *5(2— x*y") + sin(3+ 2x— 5y)7x*y*
(2 —x*y7)?

o =z  g=
3. Haiiaute 9acTHBIE MPOU3BOIHBIC R byHKIIIHN

sin(1l+4x — 3y)

3 __x.i_.,._.?

Z:




cos(1+4x—3y)+4(3+2%y " |—sin(1+4x—3y)2x"y"

OrtBer: 3 7.2
IS—,\_“_'!," 1
—cos(1+4x—3y) *3(3+ x%y") —sin(1+ 4x— 3y)7x*»"
G+ 2y)
o =  d=
4. Haiiure 4acTHBIC IPOM3BOHBIC —— M —— byHKIHH

_ sin(7 +4x —7y)

4 o
3 __x-.:h_-ll_.l":
cos(T+4x—Tv) 54|'3—.1"1}'5:I—s'iri'.'?—al-x—?}'ZEx‘I}'b
OTtBet: 3 g2
| 3—x ¥ |
—cos(7T+4x—Ty)+*7(3—xX*y®) +sin(7+ 4x— 7y)6x’y°
(3 —x°y®)?

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

o

_ sin(5 + 8x — 5y)
B £

= .
3 —x%y
cos(5+8x—5y)+8(3—x y® )+ sin(5+8x—-5v 142"y

I.S_x_l_}lﬁ.ln

OTtBer:

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

(3 — x*y®)?

29.

Brimucatsb yciioBue npu KOTOpOM BhIpaKEHHE
P(x,y,z)dx + Q(x,y,z)dy+R(X,y,z)dz
nmpeacTasisieT coboit quddepeniman HekoTopoi hyHkmuu U(X,y,z).
Ortser: JlanHoe BoIpaxkeHne NpeacrasiasieT coo6oi nuddepenuuan GyHkuumn
u(x,y,z), ecan: P(x,y,Z) — 310 yacTHasi npou3BoaHasi pyHKIMHU U(X,Y,Z) o
X;
Q(X,y,2) - 310 yacTHasi mpou3BoaAHas PyHKIUH U(X,Y,Z) mo y:
R(X,y,z) 310 yacTHasi npou3BoaHAasi PyHKIUHA U(X,Y,Z) O Z.

VYK-1.B.2

30.

Kaxkas Touka Ha3pIBaeTCS TOYKON MaKCUMyMa (DYHKITUU Z = Filox; V)9

Otser: Touka (X;;V,) Ha3’bIBaeTCs TOYKOH MAKCHMyMa GYHKIHH
z = f(x;¥) , ecaim cymecTByeT Takasi & - OKPECTHOCTH TOYKH
(x5: Vy ) ¥ 1JI9 BCeX TOYEK (X; V), OTJIMYHBIX OT (X ; Vy ), M3 O-
OKPECTHOCTH TOYKH (X y; Vy ) BHINOJHSIETCH HEPABEHCTBO:

Fxi¥) < f(xoi%s)

OIIK-3.3.3

31.

1. Haiiti npou3BoAHYIO PYHKIUU

flx,y) = (8+5x% +2v* —7x®y*)* B Touke K(1,1) mo
HanpasJIeHuIo K Touke M (2,6)

—2256

OTBeT: —
V2

2. Haiiti mpon3BOAHYIO QYHKIUU

) 9 Tu T

floe,v) = (7—x°+ 2y —x"'v%)" B Touxe K(1,1) no

OIIK-3.B.1
OIIK-3.B.2




HanpasJeHuio K Touke M (4,3)

OTBeT: —
V13

3. Haiiti mpou3BoHyIO QYHKITMH

fle,v) = (7—2x7+2v"% —x¥»™1)* B rouke K(1,1) no
HanpasJeHuio K Touke M (5,2)

273
OTBeT: —
V17

4. Haiit npou3BOIHYIO (HYHKIIHIO

Fle,v) = (11— 2x7+ 2v 7% — x%y7)% B touke K(1,1) no
HanpasJeHuio K Touke M (5,6)
-1520

OTtBeT: Ny

5. Haiitu nmpou3BoAHYIO QYHKINU

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

g0
OTBer: —
V5

32.

CdhopmynupyiiTe HEOOXOIUMOE YCIOBUE IKCTPEMyMa
nuddepenpyeMoil GyHKIUM ABYX MMEPEMEHHBIX Z = f (x;v).
Otser: Eciin B Touke N(xy: v, ) auddepenuupyemas GpyHKmus

z = f(x; V) HMeeT IKCTPeMyM, TO ee YaCTHbIEe IPOM3BOIHBIE B ITOi
Touke paBHbl Hyito [, (xp;vy) = 0, f' (x;v,) = 0. 10 ycaoBue

Ha3bIBAECTCHA HEOﬁXOIII/IMbIM YCJI0BHUEM IKCTpEMYyMaA.

YK-1.3.2

33.

Kakoe ypaBHenue HazbiBaercs 1udpepeHnnanbHbpIM ypaBHEHHEM
IIEpPBOro nopsiaka?
OtBer: /(uddepeHunanbHBIM  yYpaBHEHHEM IEPBOro MOPSAIKA
Ha3bIBaeTCs ypaBHeHHUe, cBs3bIBaomiee X, Y U Y'. OHO MoxkeT ObITh
3a1aHO B OJHOI U3 ¢popm:
F(x,y,¥') =0,

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

OIIK-3.3.3

34.

B kakom ciydae ¢pyukius Y=¢(x,C) (umu ®(x, y, C) = 0), sBiseTcs
o01muM perienueM audepeHaIbHOr0 ypaBHEHUs IepBoro nopsiaxa?
OtBer: O0mMM pemieHueM (00IIIUM UHTErPAJIOM)
AudpepeHINAIBLHOTO ypaBHEHHS NEPBOTo MOPSIAKA HAa3bIBaeTCs
¢yukuus y=¢(X,C) (mmm ®(x, y, C) = 0), koTopas

a) ABJISACTCS pelleHueM YPaBHEHHUs NpH ja100oM gonyctumom C;

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

3Ha4YeHUM NoCcTOsTHHOM C.

OIIK-3.V.1
OIIK-3.Y .2

35.

ABnsiercs 1 GyHKIUA 12+ v —2x=C o6mum peleHnemM
nupdepeHnnansHOro ypapHenus X+yy' = 1?2
Otser: IndpepeHuupyst ykazaHHYI0 HeSIBHO 32JaHHYI0 (PyHKIHIO
x~+ y° — 2x = C, nojiyyaeM paBeHCTBO:2x + 2yvyv' — 2 =0, 710 ecTh
x+yy' = 1.

2 2 —
Ja, ynknus x° + y“ — 2Zx = € aBasercs 001MM pelieHueM

OIIK-3.V.1
OIIK-3.Y .2




auddepeHnAILHOTO YPABHEHUS .

36.

Haiigure obuue pemenus quddepeHInanbHbIX ypaBHEHHUH,
MpeJCTaBICHHBIX HIbKe. HazoBuTe Kakoe-1moo 1udpoBoe cpecTBo,
KOTOpPOE MOXKET OBITh IPUMEHEHO ISl pEIICHUS TAaHHOW 3aJ1a4H.

OrBer: y =In|x| + C

OL[HI/IM 3 III/I(])])OBLIX CpeacTB, KOTOPbIC MOFyT 6I>IT]> l'IpI/IMeHeHLI
JUIs pelleHusl JAHHOM 3a1a4M, OTHOCHTCS
Wolfram Mathematica

2. y'=2
) .
OtBer: ¥ =5In|x| + C
OnnuMm U3 Hu@poBbHIX CPEACTB, KOTOPbIe MOT'YT ObITH IPUMEHEHbI
JUUISl pellleHUs TaHHOM 32124, OTHOCUTCS
Wolfram I\/Izl;lthematica
I

.y =—
3 - 3x

OtBer: y = % In|x| +C

OanuM u3 HMPPOBBIX CPEACTB, KOTOPbIE MOI'YT OBITH NPUMEHEHbI
JUUISI pellleHUs TaHHOM 3aauM, OTHOCUTCS

Wolfram Mathematica
7

OrBer: y =7 In|x| + €

OI{HI/IM n3 III/I(])])OBBIX CpeacrTB, KOTOpPbIE MOI'YT 6I)ITI) IMPUMEHCHBI
JUIS pelieHus JAHHOM 3a1a4M, OTHOCHTCS

Wolfram Mathematica

5 y' =2
- x
OrBer: ¥y =3 In|x| + €
Oxanum u3 nHQPOBLIX CPEACTB, KOTOPbIE MOIYT OLITH PUMEHEHbI
IS pelleHns JaHHOM 32124, OTHOCHTCS

Wolfram Mathematica
g

6. y' ==
X

OrBer: ¥y =9In|x| + €
OnHum u3 undpoBbIX CPeACTB, KOTOPbIe MOI'YT ObITH MPUMEHEHBbI
JUISI pelieHUs] JAHHOM 3a1a4M, OTHOCHUTCS
Wolfram Mathematica

1Ly ==

c) -

Otger: y = 12In|x| + C
OnHuMm U3 HU@poBHIX CPEACTB, KOTOPbIe MOT'YT ObITH IPUMEHEHBI
JUISI pellieHus JAaHHOM 3a1a4M, OTHOCUTCS
Wolfram Mathematica

2. y'=2

x

OrBer: ¥y =31In|x| + C

OIIK-3.V.1
OIIK-3.YV.2




OnHuMm U3 Hu@poBbHIX CPEACTB, KOTOPbIe MOT'YT ObITH IPUMEHEHbI
JJIS1 pellleHUs1 TaHHOM 3a1a4M, OTHOCUTCS
Wolfram Mathematica
;17
3_ }:r = —
X
OtBer: ¥ = 17In|x| + C
OnHuMm U3 Hu@poBbHIX CPEACTB, KOTOPbIe MOT'YT ObITH IPUMEHEHbI
JUJISI pellleHUs TaHHOM 3a1a4M, OTHOCUTCS
Wolfram Mathematica
—

4, y' =

X

OrBer: Yy =27In|x| + C

OL[HI/IM 3 III/I(])])OBLIX CpeacTB, KOTOPbIC MOFyT 6I>IT]> l'IpI/IMeHeHLI
JUIs1 peleHusl JaHHOM 3a1a4M, OTHOCHTCSI
Wolfram Mathematica.

37.

Pemmre 3anauy Komm npu HauanbHbix ycnoBusx: Y(1)=2 , T.e. HaliquTe
JacTHbIE penieHus auddepeHnanbHbIX YpaBHEHUH, TPEICTaBICHHBIX
HUXE

9

OtBer: ¥y =9 In|x| + 2
7.y =2
T x
OrBer: y =121In|x| + 2
8. y =%
C ) -
OrBer: ¥y =31In|x| + 2
9 'LT'I = E

x

OrBer: ¥y =17In|x| + 2
27

10 }"f = ?

OrBer: ¥y =27In|x| + 2

OIIK-3.V.1
OIIK-3.Y .2




38.

2) Ln=1gs

Beimnummre HoMep 1o KOTOPBIM PacIioyIOKEH Psifl, 11 KOTOPOTo He
BBINOJIHAETCS] HEOOXOAMMBIH IPU3HAK CXOAUMOCTH?

e RE43
1) Ximi o

n?+7
-

n3 +4

3) E:m Sn*

“=13n2—2

- n?+3
4 Yot

ne+1

OrtBer: 3)

VK-1.3.1
OIIK-3.V.1
OIIK-3.Y .2

39.

Kakue IMPU3HAKU UCCIICAOBAHHA HA CXOANMOCTb IIPUMCHAIOT IJIA
YUCJIOBBIX pAOO0B € ITOJIOKUTCIbHBIMHA qjIeHaMu?

a) mpusnak J[asaméepa
b) mpasumo Jlomurans
c) merox Kpamepa

d) mpusnak Komm.

Ortget: a), d)

OIIK-3.V.1
OIIK-3.YV.2

40.

Ecnu psin cxonutes, TO 9TO MOKHO CKa3aTh 00 00IIeM YICHE 3TOTrO
psna?

Otger: Ecan psig cxogurcs, TO ero 001IMii YieH 1, CTPEeMUTCH K
HYJII0, T.e. [im 1, = 0. 9T0 yrBep:KAeHne Ha3bIBAeTCH

71—+00

He00X0AUMBbIM NPHU3HAKOM CXOJAMMOCTH psaa. B yactHocTH, eciin
001IMii YJIeH Ui, He CTPEeMMTCS K HYJII0, TO Psii PACXOIUTCS.

OIIK-3.V.1
OIIK-3.Y .2

41.

Ecnu oOuuii uneH psiga i, He CTPEMHUTCS K HYIIO, YTO MOKHO
YTBEPKJIaTh O CXOJAUMOCTH psia?

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

n—+oa

HE00XO0AUMBbIM NPHU3HAKOM CXOAMMOCTH psga. B yacTtHocTu, eciu
00IIMIi YJIEeH 1, He CTPEMHTCS K HYJII0, TO PSii PACXOIUTCH.

OIIK-3.B.1
OIIK-3.B.2

42.

OOmwmit uneH psiga i, CTPEMHTCS K HYIO. JJoCTaTOYHO JIK 3TOTO AJIs
TOT0, YTOOBI YTBEPKAaTh, YTO JAHHBIN PSAJl CXOAUTCSA?

Otger: Ecan psin cxogurcsi, TO ero o01UMii YieH i, CTPEeMUTCH K
HYJI0, T.e. [im 1, = 0. 3T0 yTBep:KAeHHe HA3bIBACTCH

n—+oa

H606XOHI/IMI)IM MNPU3HAKOM CXOAUMOCTH psiia, HO OHO HE SABJAECTCHA
A0CTATOYHBIM AJd TOr0, 9TOOBI YTBEPKAATD, YTO P CXOIUTCH. T.e.
PAA MOKET ObITh KaK CXOASIIUMCS, TAK M PACXOAALIIUMCS.

VYK-1.B.2

43.

=
=] a1

n=13,2_»

UccnenoBath maHHbBINA s HA CXOAUMOCTh. BriOepuTe MeTon
HUCCIEeA0BaHUS U3 CIIUCKA:

a) HHTerpanbHbIi MPU3HAK CXOAMMOCTH
b) Heo6xonumplii MpU3HAK CXOAMMOCTH

c) Ipwuznak Komm

VK-1.B.2




d) Tlpusnak Jlamambepa

OTtBer: Psija pacxoauTcs, He BLINOJIHSIETCS HE00X0IUMBIH
npu3HakK — b)

- (lm—5)2 -
44. 1. HccnenoBaTb CXOAUMOCTD Psia 2.7, = 2 — YK-1.V.2
Lanss)s OIIK-3.V.1
OTBeT: cxoauTco OIK-3.V.2
2. HccnemoBaTh CXOMMMOCTB psija 2, =
o | amn
OTBeT: cxoauTcs
e (1m—3)2"
3. HUccnenoBath CXOAUMOCTD psijia 25—, '_—"—'t,
BT (Br—a)e”
OTtBer: cxoauTcs
4. HccnenoBaTh CXOAMMOCTD PAfa 2.5 —, Skt
e |_ 7 e ) i
OTtBeTt: pacxoaurcs
e (In+3)a"
5. HccnenoBaTh cXOOUMOCTD psifa 2. -, Trne
OTBeT: cxX0auTCA
- (1n—5}2" -
45. 1) HccnenoBarh CXOAMMOCTD PAfa 2ore '_% OIIK-3.B.1
Lom+2)3 OIIK-3.B.2
OTBeT: cxo0auTCA
2) Kakoii npusHak Bel ucnons3zoBanu. O00CHYyHTE CBOH BHIOOP.
o™
OtBer: npuMennm npm3Hak Jamambepa. [ = lim 2L ==tk
3 9
ji—oo O
2\3<1, To psx cxoaurcs. [Ipusnak cpapHenus u npusnaxk Komm He
NMO3BOJISIT OTBETUTH HA BONPOC 3aaHHUS.
46. | 1) Hcenenosats cxoanmocts paga Yo, S OINK-3.B.1
Lmre OIIK-3.B.2
OTtBeTt: pacxoaurcs
2) Kakoii npusHak Ber ncrons3oBani. O00CHYiHTE CBOM BBIOOD.
OtBet: npuMenuM npusHak Komm. [ = */a_=4 , T.x. 4>1, TO psig
p p 1) ]} 9 9 p
cxoautcsi. Heo6xoaumblii Npu3HaK, NPU3HAKH CPABHEHUS U
Janambepa He MO3BOJISIIOT OTBETUTH HA BONPOC 3aaHMSI.
o (1m+3)4" -
4. 1) HccnenoBarh CXOAMMOCTD PAfa 2ore '—“"_v OIIK-3.Y.1
(1n+4)5 OIIK-3.V.2

OTBer: cxoaurTcs
2) HazoBute kakoe-mu60 mudpoBoe CPeCTBO, MPUMEHUMOE IS
pereHust gaHHOM 3aaaun. OGOCHYWUTE Balll BHIOOP.

OrBer:
K uudpoBbiM cpeacTtBaM, KOTOpbie MOIYT ObITh NPHUMEHEHbI JIsl
pelieHusi AaHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
NporpaMMHoe obecrnedyeHHe, BKJKWYawllee 00Jb1I0i  Halop




MaTeMaTU4ecKUX (PYHKIMH B TOM 4YHCJIe CHCTEMY KOMIbIOTEPHOMH
ajareOpbl, OPUMEHTHPOBAHHYI0 HAa MOATOTOBKY WHTEPAKTUBHBIX
JOKYMEHTOB C BBIYHCJIEHUAMH U BU3YaJIbHBIM CONPOBOKIEHHEM.

48. | ITycTh JaH 3HAKOYEPELYIOIMIACS Pl 2in=y it,,. Bcau psan, OIIK-3.V.1
COCTaBJICHHBIN M3 a0COIIOTHBIX BEIUYHH |un|, CXOI[I/ITCSI, T0 yto MmoxkHo | OIIK-3.V.2
CKa3aTh O 3HaKouepeayromemMcs psife? Beibepure BepHBIid OTBET.

a) Psan cxomures

b) Psin pacxomurcs

C) Psn cxoautcst abCOTOTHO
OrBer: C)

49. | Ecnu aGCoMOTHBIC BETUYHHBI WICHOB 3HAKOUEPEIYIOIIETOCs Psijia OIIK-3.Y.1
2=, 1, yOBIBAIOT ¥ OOLIMIA WIEH psAa CTPEMUTCS K HYIIIO, TO YTO OIIK-3.YV.2
MO>KHO CKa3aTh O CXOJIUMOCTH psiia? Bbibepute BEpHBI OTBET.

a) Psaa cxoamrest
b) Psx pacxomurcs
C) Psa cxomurcst aOCOTOTHO
OrtBeT: a)
50. | CreneHnnbie psapl. IHTEpBaT U painyc CXOIUMOCTH. OIIK-3.V.1
OIIK-3.Y.2

1. Haiitu 061aCTh CXOIUMOCTH Psijia

oa

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

n=0
Oreer: (—1;1)

2. Haiiti paanyc CXOIMMOCTH psiia

oa

Z(h:’” =1+42x +4x*+ -+ 2"x" + -

n=0
OtBer: R=0,5

3. Haiiti paanyc cXOOMMOCTH psia

Z(S:L-)" =1+45x+25x"+ -+ 5"x" +
n=0

OtBer: R=0,2

4. Haiitu pagnyc cXoauMOCTH psaja

Z( 1)%(3x)" _ 3x  (3x)° (—1)"(3x)"

n+1 2 3 n+1
1
OTBeT:R=E

5. O61acThIO CXOAMMOCTH psla



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

==

ZCH[X_GII” - CC_CI(I_G)_C:(X_GII: _"'_C;-:(x_ﬂ:l”
n=0

SAsnsiercs unrepsan (2; 4). Halinure ero paanyc cXoauMOCTH.

Oteer: R=1
51. | CreneHHOM Al Z,—g @, % " CXOAUTCA B TOUKE Xo.UTO MOKHO YK-1.3.2
YTBEPKAATh 00 a0COIOTHOM CXOIMMOCTH ATOTO Psiia B KAKIOW U3 OIIK-3.V.1
TOYEK X, TAKHUX, uTo|x| =< |x,|? OIIK-3.Y.2
Ortser: Ecan crenennoii pag 2. -, a,x " cXoquTcs B TOUKe X0, TO, OH
a0COJIIOTHO CXOHMTCH B KAKIO0H TOUKe X, 1151 KOTOPOii |x| < |x,].
JTO yTBep KIeHUue HA3bIBAETCH TeopeMoii AdeJis.
52. VK-1.V.2
1. Paznoxurte MHOrowien f(x) = —x® —10x" —30x —31 B psan | OIIK-3.B.1
Teiinopa B OKPECTHOCTH TOYKH X = —2 OIIK-3.B.2
OTtBer:

flx)=—-3—-2(x+2)—4(x+2)*— (x+2)°
2. Paznoxuts MuOrownen f(x) = —x* —2x* + 5x — 1 Bpag
Teiinopa B OKpECTHOCTH TOYKH ¥ = 1

OTBerT:
flx)=1-2(x—1)—5(x—1)*— (x—1)?

3. Pa3noxkuth MHOTOWIEH [ (x) = —2x° + 14x- —25x + 12 B
psan Teitiopa B OKPECTHOCTH TOUKH ¥ = 2

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

4. Pa3noxuth MHoOrouneH f(x) = —2x"—2x"+7x +13 ppan
Teiinopa B OKpeCTHOCTH TOUKH ¥ = —1

Orser:
flx)=6+5(x+1)+4(x+1)*—2(x+1)3

5. Pasnoxuts MHOTOWIeH f(x) = —2x° —7x° —x +9 Bpsn
Teliopa B OKpECTHOCTH TOYKH ¥ = —2
Otser:
flx)=—-1+3(x+2)+5(x+2)*—2(x+2)°

Bompocsr (3amaun) s 3ageta / mudd. 3auera npeacraBieHsl B Tadauie 16.
Tabnuua 16 — Borpocs! (3agaun) ams 3aueta / qudd. 3ayera

No /it [Tepeuens BompocoB (3amav) myist 3adeta / nudd. 3aueta

Kon
WHJUKATOpa

Y4eOHbIM MJIaHOM He MPEAYCMOTPEHO




[lepeyenp TeM Ui KypCOBOTO IPOEKTUPOBAHUS/BBIIOMHEHUS KypCOBOH paboThI
MpeACTaBICHBI B TabmwmIe 17.
Tabmuua 17 — IlepeueHs TeM 17151 KypcOBOTO MPOSKTUPOBAHUS/BBITIOTHEHUS] KyPCOBOM PabOTHI

Ne i/t

KypcoBOi1 paboThI

[IpumMepHbIi IepeyeHb TeM Ui KypCOBOTO POESKTUPOBAHUS/BITIOIHEHHS

Y4eOHBIM IIIAHOM HE TPEAYCMOTPEHO

Bompocer st mpoBeneHUsT TPOMEXKYTOYHOW aTTECTallMM B BHJE TECTUPOBAHUS
MpeACTaBICHBI B Tabnwmie 18.

Ta6mmumma 18 — [IpumepHsIii mepedeHb BOIPOCOB IS TECTOB

Ne
Kon
o/ [TpuMepHBIii IepedeHb BOPOCOB JUIsl TECTOB UHUKATOP
I a
TunoBou BapuaHT TECTOB
1 cemectp
1. | Berunciaure 1) 1 YK-1.3.2
npezaen 2) 3
 3x74+2x—7 3) 15 OIIK-3.3.1
B 4) -7 OIK-3.3.2
Ortger: 3) OIIK-3.3.3
(uaCTpyKUWMS: [IpounTaiite TeKCT, BHIOEPHUTE
IIPABUJIbHBIN OTBET U 3aIMILIUTE apryMEHTHI,
000CHOBBIBAIOLINE BHIOOP OTBETA)

2. | Toukoii pa3psiBa 1) 6 VK-1.Y.2
byHKIIHH 2) 2
N et 3) 1
- (x2 4+ 3)Inx 4) 4
SIBJIAETCS TOYKA Otser: 3)

(uactpykuus: [IpounTaiiTe TEKCT, BEIOEPUTE
MIPABUJIBHBIN OTBET U 3aIMILIUTE apTyMEHTHI,
00OCHOBBIBAIONINE BHIOOP OTBETA)

3. | IpousBoanas Gpynkimu | 1) 2x - 4% Ind OIIK-3.V.1
y=x"-4 2) 2x-4*71 OIIK-3.Y.2
paBHa 3) x-4%(2+ x)

4) x-4%(2 + xln4)

Ortser: 4)

(uactpykuus: [IpounTaiiTe TEKCT, BEIOEPUTE
MIPABUJIBHBIN OTBET U 3aIMILIUTE apTyMEHTHI,
000CHOBBIBAIONINE BHIOOP OTBETA)

4. | Abcuucca skctpemyma | 1) 8 YK-1.¥.2
q)YHKHI/H/I 2) 0,5
y=8-x"+x 3) 1

paBHa 4) -05
OtBert: 2)
(uactpykuus: [IpounTaiite TEKCT, BEIOEPUTE
MPABUJIBHBIN OTBET U 3aIMILIUTE apTyMEHTHI,
000CHOBBIBAIONINE BHIOOP OTBETA)

5. | [Ipu xakux 3HayeHusix | 1) 8 YK-1.¥.2

aprymenTa QyHKIus

2) 05




UMECT
IKCTPEMYM
y=2x3-1,5x+5

3) 1

4) -05

OTtBert: 2) 4)

(ITpoumTaiiTe TEKCT, BEIOEPUTE MTPABUIIBLHBIE
BapUaHTHI OTBETA U 3AIUIINUTE APTyMEHTHI,
000CHOBBIBAIOIINE BEIOOP OTBETOB)

6. | Boruucnure unrerpan | 1) — ——+ VK-1.¥.2
- dx arctgx
J (1+x*)arctg®x 2) ]11|m'lcrg,1'| Tc
3) — I, T
arctgx
1
4) oot gx v
OtBeT: 1)
(uncTpykuus: [Ipounraiite TekcT, BeIOEpUTE
MIPABUJIBHBIN OTBET U 3aIMIIUTE apTyMEHTEHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)

7. | Bpruncaure 1) 0,5 (3-8x)05(-8) OIIK-3.VY.1
IIPOU3BOJHYIO 105 OIIK-3.YV.2
byHKITUN 2) 05(3-8x)7"(8) YK-1.¥.2
y=(3-8x)%° 3) 0,8 (3-8x)%°(-8)

4) -4 (3-8x)0°

Otget: 1) 4)

[IpounTaiiTe TEKCT, BEIOEPUTE MPABHIBHBIC
BapHaHTBI OTBETA U 3AITUIINTE APTYMEHTHI,
000CHOBBIBAIOIINE BBIOOP OTBETOB

8. | Bolunciure 1) y =25e™>"1
IPOM3BOJIHYIO BTOPOTro | 2) v = &% OIlK-3.3.1
nopsiaka GyHKIUU 3) v=75e"1 OIIK-3.3.2
y=e>1 4) 25 OIIK-3.3.3

OTtBet: 3)

(uHcTpykums: [Ipounraiite TekcT, BeIOEpUTE
MIPAaBUJIBHBIN OTBET W 3AIHIINTE apTyMEHTEHI,
000CHOBBIBAIOIINE BBEIOOP OTBETA)

9. | O6patHo¥ pyHKIIHEH 1) v=x* OIIK-3.VY.1
110 OTHOILEHHIO K 2) v = + OIIK-3.Y.2
q)yIiKHHH 3) ¥v= In x
v =e" sBusercs o
byHKIIS 4) v=e¢

i OTtBer: 3)
(uactpykuus: [IpounTaiite TEKCT, BEIOEPUTE
MPABUJIBHBIN OTBET U 3aIMILIUTE apTyMEHTHI,
000CHOBBIBAIONINE BHIOOP OTBETA)

10.| ITepBast mpousBoaHAs 1) ckopocTh M3MeHeHHSs] PYHKIHH OIIK-3.3.1
(GYHKIMM TIOKa3bIBaeT: | 2) HampaBiieHHE QYHKIHH OIIK-3.3.2

3) npupamieHue GyHKIHH OIIK-3.3.3

4) npUpalieHre apryMeHTa QyHKIuu




OTtBer: 1)

(maCTpyKIHs: [IpounTaiiTe TEKCT, BEIOCPUTE
MPaBUJIbHBIN OTBET U 3aIIUIINTE APTYMEHTHI,
000CHOBBIBAIOIINE BBIOOP OTBETA)

11.| duddepennuan 1) OTHOIICHMIO PUpAILCHUS PYHKIIHU K OIIK-3.3.1
(GYHKIIMH paBEeH MPUPALICHHUIO apTyMEHTa OIIK-3.3.2
2) TPOM3BEICHUIO MPHUPALICHUS PYHKIIMU HA OIIK-3.3.3
IpUpalleHle apryMeHTa
3) mpou3BeIeHUI0 MPOU3BOIHOI Ha
NpHupalieHHe apryMeHTa
4) mnpupaIIeHUIO apryMEHTa
OTtBer: 3)
(uaCcTpyKUMs: [TpounTaiiTe TEKCT, BHIOCPUTE
IIPABUJIbHBIN OTBET U 3aIMILIUTE apryMEHTHI,
000CHOBBIBAIOIINE BBHIOOP OTBETA)
12.| Beraucnure uncio 1) 1 YK-1.¥.2
TOYEK pa3pbiBa 2) 2 OIIK-3.V.1
byHKIUU 3) 3 OIIK-3.Y .2
b x+ 2 4) 0
- (x+ 3)%(x*—4)? OTtBer: 3)
(uaCTpyKUM: [IpounTaiiTe TEKCT, BHIOEpUTE
IIPABUJIBHBIN OTBET U 3aIMILUTE apTyMEHTBHI,
000CHOBBIBAIOLINE BHIOOP OTBETA)
13.| Beruncanre 1) 0 YK-1.3.1
npeaen 2) 9 OIIK-3.V.1
y sin3x 3) 3 OIlK-3.Y.2
lim — 4) 1
OtBert: 2)
14.| VpaBHeHue 1) yv=2x+4 OIIK-3.V.1
KacaTeJIbHOM K 2) y=4x+3 OIIK-3.V.2
rpaduxy GyHKIUN 3) y=2x—5
y=x%-2 4) y=3x—4
B €I'0 TOYKE C OTtBer: 4)
abcuuccoii (uHCcTpykuus: [Ipounraiite TekcT, BeIOEpUTE
Xo= 1 umeer BUA MIPABUJIBHBIN OTBET U 3aIMILIUTE apTyMEHTHI,
000CHOBBIBAIONINE BHIOOP OTBETA)
15.| Beruucnure 3HaUCHUE 1) 0 VK-1.¥.2
HpPOM3BOHOM BTOpOoro | 2) -1
nopsaka GyHKuun 3) 3
v = sin2x + 4x 4) -4
B TOUKE ¥ = — Otger: 4)
N (uactpykuus: [IpounTaiiTe TEKCT, BEIOEPUTE
MIPABUJIBHBIN OTBET U 3aIMILIUTE apTyMEHTHI,
000CHOBBIBAIONINE BHIOOP OTBETA)
16.| MHOxecTBO 1) —Zxsin3x —>cos3x +C OIIK-3.Y.1
MepBOOOPa3HBIX i 1 7 OIIK-3.Y.2
byHKIH 2) 3xsin3x + Jcos3x +C
flx) = —xcos(3x) 3) 3xsin3x — %L‘D s3x +C
UMeeT BUJ

4) 3xsin3x + 9cos3x + C
Oteert: 1) -
(nacTpykuus: IlpoynraiitTe TEKCT, BBIOEpPUTE




NPaBHJIBHBIN OTBET M 3alMIINTE apTyMEHTHI,
000CHOBBIBAIOIINE BEIOOP OTBETA)

17.| Eciu K OIpefeieHHOMY 1) [
UHTErpaty R OIIK-3.V.1
J“t* dx 2) 6 Jﬁf;- ‘l OIIK-3.Y.2
1 VX T yx -2 dr
IPUMEHHUTD 3) | | Fa
MOJICTAHOBKY 2 5ae
x = t* TO OH MpUMeT 4) 6], a.a¢
BU/
Otgert: 4)
(uacTpykms: [IpounTaiite TeKCT, BeIOEpHUTE
MIPaBWJIbHBIN OTBET U 3alUILUTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
18.| Teno nBuxercs Mo 1) 6 OIIK-3.3.1
3aKOHY 2) 4 OIlK-3.3.2
S(t)=5t3+1, Torma 3) 10 OIIK-3.3.3
CKOpOCTh B MOMEHT 4) 15
BpeMeHnu t=1 paBHa Otger: 4)
(uaCTpyKUMS: [IpounTaiiTe TeKCT, BHIOEPHUTE
MIPaBWJIbHBIN OTBET U 3alHILINUTE apTyMEHTHI,
000CHOBBIBAIOLINE BHIOOP OTBETA)
19.| 3anummure OIIK-3.VY.1
[0CJIEI0BATEIbHOCTh OIIK-3.Y.2
JISUCTBUN MpU A) mojicTaBUTh 3HaUeHUE BpeMeHu t=S5uac B
pelIeHUH 3aJa4u: ypaBHEHHE TIEpEMEIICHHS
b) BbIpazuth Bpems B CEKyH1ax
Teno nBuxkercs o B) pa3nenuth nepemerienye Ha BpeMs
3aKOHY I') B34Th IPOU3BOIHYIO OT HEpEMEILIECHHS
S(t)=5t*+1(m/c), uTo6sl | JI) MOACTABUTH B ypaBHEHHE MIPOU3BOIHOIM
BBIYUCIIUTH CKOPOCTh B | 3HAU€HHE BPEMEHU
MOMEHT BPEMEHHU
t=5 uac HyxHO Orser:
BB/l v I'BJ1
(uHCTpyKMs: [IpounTaiiTe TEKCT U YCTAHOBUTE
MIOCJIEI0BATEIbHOCTD. 3alUIINTE
COOTBETCTBYIOIIYIO [TOCIIEI0BATEIbHOCTh OYKB
CJIEBA HAIIPaBO)
20.| Ykaxute QyHKIHH, 1) Xu sinx OIIK-3.V.1
KOTOPbIE SIBJIAIOTCS 2) X utg2x OIIK-3.Y.2
9KBUBAJICHTHBIMH ITpU | 3) X 1 COS2X
x—0 4) Xwusin2x
OtBet: 1)
(uacTpykuus: [IpounTaiite TekcT, BeIOEpUTE
TIPABUJIHHBIN OTBET W 3AIHIINTE apTyMEHTEI,
000CHOBBIBAIOIINE BEIOOP OTBETA)
21.| Kakoe u3 HIKe 1) oTHOIIEHHE NTpUpaleHNus PYHKUINU K OIIK-3.V.1
NIEPEYNCIIEHHBIX MIPUPALICHUIO apIyMEHTa OIIK-3.V.2

IIPEI0KEHU I

2) oTHOUIEHHs] QYHKIIMU K MIPUPALICHUIO




oTpenenseT
MIPOU3BOTHYIO
dbyHKIMH (Koraa
pHUpaIIcHue
apryMeHTa CTPEMHTCS K
HYII0)?

aprymMeHTa

3) oTHOUIeHKE TIpeesa QYHKIMH K apryMEHTY
4) mpees1 OTHOIIEHUSI IPHPaIIeHus GYHKIHH
K NPUPAIIEHUIO APTYMEHTAa

Ortser: 4)

(maCTpYyKIWH: [IpounTaiiTe TEKCT, BEIOCPUTE
IIPABUJIbHBIN OTBET U 3aIMILIUTE apryMEHTHI,
000CHOBBIBAIOIINE BHIOOP OTBETA)

2 cemecTp
[TonHbIi 1) 2x*ydx + 3x*y dy VK-1.V.2
mudhepeHmman 2) 3x%yidx+ 2xydy
GyHKIUM 3) 3x ydx + 2x3ydy
z=x%y? 4) 2x*yidx + 3x*ydy
paBeH Ortset: 2)
(uactpykuus: [IpounTaiite TEKCT, BEIOEPUTE
MIPABWJIBHBIN OTBET M 3aIUIINTE apPTyMEHTBI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
VkaxuTe cxonamuiics 1) T, L_ OIIK-3.V.1
YUCJIOBOU psify o OIIK-3.Y.2
2) E; =172
3) T
4) L7z
B
OtBert: 2)
(uacTpykuwms: [IpounTaiiTe TeKCT, BHIOEPHUTE
MIPaBWJIbHBIN OTBET U 3alHILINTE apTyMEHTHI,
000CHOBBIBAIONINE BEIOOP OTBETA)
VKaXuTe CTCIICHHON 1) Z7 l% (x —2)" OIIK-3.V.1
pAn, A1 KOTOPOTO 2) T n(x—2)" OIIK-3.¥.2
nurepsan (0;2) w1l )
SIBIISICTCS MHTEPBAJIOM 3) Xi=1 n (x —1)"
CXOJIMMOCTH. 4) XYoo n(x+2)"
OTtBet: 3)
(urcTpykuus: [Ipounrtaiite TEKCT, BEIOEpUTE
MIPABWJIBHBIN OTBET M 3aIMIINTE apTyMEHTBI,
000CHOBBIBAIOIINE BEIOOP OTBETA)
VYKaxuTe 4acTHYIO 1) 6 YK-1.V.2
IPOU3BOJIHYIO T10 2) 6xy
Vv QyHKIMH IBYX 3) 6x
MEPEMEHHBIX Z = 3xty 4) 3x*
OtBert: 4)
HeoOxoaumpbrii 1) T=, -‘*: —f YK-1.3.1
MpHU3HAK CXOOUMOCTH o
HE BBIITOJIHEH JUTS Psaa 2) Xz — 2
- 5n”
3) Eri=l 3?'!2 -3
OTteer: 3)

(uacTpykuus: [Ipounraiite TekcT, BeIOEpUTE
MIPaBWJIbHBIN OTBET U 3alMILNTE apTyMEHTHI,
000CHOBBIBAIOIINE BEIOOP OTBETA)




6. OIIK-3.B.1
K xakomy Buny 1) e TN+3 4) O@yHKIIMOHAIBHBIN OIIK-3.B.2
OTHOCHUTCS KaXKIIbIH 13 n=ln3+7 pan
psoB

2) ¥* . n(x+ 2)"| 5)3HaKkonepeMeHHBbIH
paa
o (=5)"7'n® | 6)I100KHUTENBHEIH
3) E11=1 347 o
n=+7 YHCIIOBOU psifl
OtBer:1)6); 2)4); 3)5)
(nuCTpyKIWMs: [IpounTaiiTe TEKCT M yCTAHOBHUTE
cooTBeTcTBHE. K KaxK10M 1O3UIUK, JAHHOM B
JIEBOM CTOJIOIE, TOAOEPUTE COOTBETCTBYIOIIYIO
TO3UIIMIO B TPABOM CTOJIOIIE)
7. | PaccuuraiiTe 4acTHYIO 1) 2cos(5x+ 2y) OIIK-3.V.1
[IPOH3BO/IHYIO o= 2) —2sin(5x+ 2y) OIIK-3.Y .2
4 3) cos(5x+ 2y)
bynKmm _ 4) (5x + 2)cos(5x + 2y)
z = cos(5x + 2y)
OtBert: 2)
(nucTpykims: [IpounTaiiTe TEKCT, BEIOEPUTE
MIPABUJIHHBIN OTBET U 3aIHIIUTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)

8. | Haiigure obGmactp 1) [-4,0) OIIK-3.V.1
CXOZIMMOCTH 2) (-3,0) OIlK-3.Y .2
I S 9 (20

" 4) [-1,0)
OrtBer: 1)
(uHCcTpyKMs: [IpounTaiite TekcT, BbIOEpHUTE
MIPAaBUJIHHBIN OTBET W 3AIHIINTE apTYMEHTEHI,
000CHOBBIBAIOIINE BEIOOP OTBETA)

9. | Haiinure 3Hauenue 1) 5 OIIK-3.V.1
GyHKIINU IBYX 2) 2 OIIK-3.V.2
HepeMEHHBIX 3) 10
z=2x-y+15 B Touke A(- | 4) 19
2,1) OrtBer: 3)

(uactpykuus: [IpounTaiiTe TEKCT, BEIOEPUTE
MIPABUJIBHBIN OTBET U 3aIMILUTE apTyMEHTHI,
000CHOBBIBAIONINE BHIOOP OTBETA)

10.| Haitnure yacTHyIO 1) Zcos(5x+ 2y) OIIK-3.B.1
NPOM3BOHYIO 3_3 2) —2cos(5x+ 2y) OIIK-3.B.2

4 3) cos(5x+ 2y)
OTtBeT: 1)
(uacTpykuus: [IpounTaiite TeKCT, BbIOEpUTE
MIPABUJIBHBIN OTBET U 3aIMIIUTE apTyMEHTHI,
000CHOBBIBAIONIHE BHIOOP OTBETA)
11.| Jana ¢pyHKIMS YK-1.¥.2

flx) =e* rorna
HCpBLIC TpI/I (OTJ'H/ILIHBIC

1) 1—3;(—3—1':
2) 1+ 3x+9x°




OT HYJIS) YeHa
Pa3JIOKEHUS ITOU
GYHKIIUH B PAJT
Telnopa B
OKPECTHOCTH TOYKH
x, = 0 uMeroT BHU]I

3) 1—3x+9x°
4) 1+ 3x+=x°

OTtBer: 4)

(maCTpyKIHS: [IpounTaiiTe TEKCT, BRIOEPUTE
MPaBUJIbHBIN OTBET U 3alUIINTE APIYMEHTHI,
000CHOBBIBAIOIINE BBIOOP OTBETA)

12.| Ins dyHKIIMN OTBer: VK-1.¥.2
f(x) = e* neppoie 14+ 3x+ ;;L-f
TPH, OTIIMYHBIE OT I . - .
Hy, nera (ITpounTaiite TEKCT U 3AlALIMTE Pa3sBEPHYThIiE
000CHOBaHHBII OTBET).
pasJIoKEHUs B psij
Telnopa B
OKPECTHOCTH TOUYKHU
x; = 0 uMeroT BU]
13.| HeoOxogumprii 1) £, rij +3 OIIK-3.B.1
IPHM3HAK CXOAUMOCTH tT e T OIIK-3.B.2
HE BBINOJIHEH U1 psaa 2) Zi= s
3) I
Ortser: 1
(uaCTpyKUWMS: [IpounTaiite TeKCT, BHIOEPHUTE
IIPABUJIBHBIN OTBET U 3aIMIIUTE aPTyMEHTHI,
000CHOBBIBAIOLINE BHIOOP OTBETA)
14.| Haiiaure o6sacTb 1) [0, 4) OIIK-3.V.1
CXOJIUMOCTH 2) (0,3) OIlK-3.V .2
Tre et 3) 0.2
e 4) (0,1)
OtBeT: 1)
(uactpykuus: [IpounTaiiTe TEKCT, BEIOEPUTE
MIPABUJIBHBIN OTBET U 3aIMILIUTE apTyMEHTHI,
000CHOBBIBAIONINE BHIOOP OTBETA)
15.| Yacruast mpousBoanas | 1) 6 OIIK-3.B.1
10 * (QYHKIIMU JBYX 2) 6xy OIIK-3.B.2
HepeMEHHBIX 3) 6x
z = 3x°y 4) 6x + 3x°
OtBert: 2)
(uactpykuus: [IpounTtaiiTe TEKCT, BEIOEpUTE
MIPABUJIBHBIN OTBET U 3aIMILIUTE apTyMEHTHI,
000CHOBBIBAIONINE BHIOOP OTBETA)
16.| 3nauenue pyHKIUU 1) 15 OIIK-3.V.1
JIBYX TTEPEMEHHBIX 2) 20 OIIK-3.V.2
z=3x-2y+16 B TOuKe 3) -15
A(1,2) paBHO 4) -20
OtBeT: 1)

(uactpykuus: [IpounTaiite TEKCT, BEIOEPUTE
MIPABUJIBHBIN OTBET U 3aMMIIUTE apTyMEHTHI,
000CHOBBIBAIONIE BHIOOP OTBETA)

17.

VYkaxxurte THUIL

OTBETHI:

OIIK-3.V.1




nuddepeHIaIbHOTO 1) VYpaBHeHuE ¢ pa3aeIsFOIIAMHUCS OIIK-3.Y.2
ypaBHCHHS MEePEMEHHBIMU

Cx+1)y'+y==x: 2) JluneiiHoe ypaBHEHHE

3) VYpaBuenue bepHymiu

4) VYpaBHeHHE B NOJIHBIX AuddepeHmnnamax

OTtBer: 2)

(maCTpyKIM: [IpounTaiiTe TEKCT, BEIOEpUTE
MPaBUJIbHBIN OTBET U 3alUIINTE APIYMEHTHI,
000CHOBBIBAIOIINE BHIOOP OTBETA)

18.| Ykaxxure oOuiee OIIK-3.B.1
peleHue 1) y=2m[2x+ 1|+ C OIlK-3.B.2
i depeHmanbHOro 2) y=In|2x +C]|
YpaBHCHHSA 3) y= 2
(zx + 1jd},+ },fdx =0 In|2x+1|+C
. 4) y = 3In|x|

Ortser: 3)

(urcTpyKIMs: [IpounTtaiiTe TEKCT, BRIOEpHUTE
MTPABWJIBHBIN OTBET M 3aIMIINTE apPTyMEHTBI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)

19. VYkaxkute yactHoe pemenue nuddepenimansaoro | OIIK-3.B.1
ypaBHEHUSA OIIK-3.B.2
v +2y=4, YIIOBJIETBOPSIOIIEE HAYAIbHOMY
ycnosuio ¥(0) = 5:

1) y=4e ¥ +5

2) yv=4—x

3) y=3e 2" +2

4) y =2 +2

OtBert: 3)
(uacTpykuus: [IpounTaiiTe TEKCT, BEIOEPUTE
MIPABUJIBHBIN OTBET U 3aIMILUTE apTyMEHTHI,
000CHOBBIBAIONINE BHIOOP OTBETA)

20.| Cpenu nepednciIeHHBIX 1) (x*+v* +2x)dx + 2xydy = 0 OIIK-3.B.1
nudhepeHmaIbHBIX 2) (x*+y%)dx +2xydy =0 OIIK-3.B.2
YpaBHEHUHN YKaXUTE 3) (xy*+x)dx+ (X*y—y)dy=0
ypaBHEHHE C 4) (x*+y)dx —xdy =10
pa3aenaImUMUCS
IIEPEMECHHBIMHU . OrtBer: 3)

(uacTpykuus: [IpounTaiiTe TEKCT, BEIOEPUTE
MIPABUJIBHBIN OTBET U 3aIMILIUTE apTyMEHTHI,
00OCHOBBIBAIONINE BHIOOP OTBETA)

Cucrema OLIeHMBaHUs TECTOBBIX 3aIaHUI:

1 tum) 3aganne KOMOMHUPOBAHHOTO THUIA C BHIOOPOM OJHOTO BEPHOTO OTBETA W3 YETHIPEX
MPEJIOKEHHBIX U 000CHOBaHHWEM BHIOOpA CUUTAETCS BEPHBIM, €CJIH MPaBWIBHO yKa3aHa 1udpa
W TIpUBEIEHBI KOHKPETHBIE apryMEHTHI, HCIIOJIb3yeMble TMpu BbIOOpe oTBeTa. [lomHoe
COBIAJIEHHE C BEPHBIM OTBETOM OlIEHHUBaeTCs | GajioM, HEeBEpHBIA OTBET WIIH €T0 OTCYTCTBHE —
0 Gamos.

2 Ttun) 3agaHue KOMOMHHMPOBAHHOTO THMA C BBIOOPOM HECKOJBKHUX BApUAaHTOB OTBETA W3
MPEIOKEHHBIX U Pa3BEPHYTHIM OOOCHOBAaHMEM BHIOOpA CUMTAETCS BEPHBIM, €CJIH MPABHIHHO
yKa3aHbl UGPHI U MPUBEACHBI KOHKPETHBIE apTyMEHTHI, HCIOIb3yeMbIe TIPH BHIOOPE OTBETOB.



[TonHOE COBMajicHUE C BEPHBIM OTBETOM OLIEHMBAETCs 1 OayioM, €Ciy JOMYyLICHBI OIIUOKH HITH
OTBET OTCYTCTBYET — () O6asoB.

3 tun) 3azaHue 3aKPHITOrO TUIA HA YCTAHOBJICHUE COOTBETCTBHUS CUMTACTCS BEPHBIM, €CIIH
YCTaHOBJIEHBI BCE COOTBETCTBUS (IIO3MLIMH W3 OJHOTO CTOJOLA BEPHO COIOCTABICHBI C
HO3UIUSIMU ApYyroro crojbua). [lonHoe coBnaseHne ¢ BEpHBIM OTBETOM OLIEHUBAeTCst 1 Oaiiom,
HEBEPHBII OTBET WM ero oTcyTcTBUE — 0 OayuioB

4 tum) 3amaHue 3aKPHITOTO THIIA HA YCTAHOBJICHHE IOCJIEOBATECIBHOCTH CUMTACTCS BEPHBIM,
€CIIM TIPaBMJIBHO yKazaHa BCsS IocienoBaTenbHOCTh nu¢p. [lonHoe coBmageHue ¢ BEpHBIM
OTBETOM OIIeHUBAeTCsI | GayuioM, €Ciiu JIOMYILEHBI OIIUOKH M OTBET OTCYTCTBYeT — () GaylioB.

5 tun) 3ajaHue OTKPHITOTO THMA C PAa3BEPHYTHIM OTBETOM CUMTAETCS BEPHBIM, €CIH OTBET
COBIAJACT C OTAJOHHBIM IO COJCPKAHHIO W TMOJHOTE. [IpaBUIBHBIA OTBET 3a 3ajJaHUC
OlLlcHUBaeTcs B 3 Oauia, eciii JOMyIeHa O/1Ha OUIMOKA \ HETOYHOCTD \ OTBET NPABUIIBHBIH, HO HE
HOJHBIN - 1 6as, ecnu gomyieHo Oosiee 1 ommOKY \ OTBET HENPaBUIIbHBIN \ OTBET OTCYTCTBYET
— 0 6asioB.

[lepeyeHb TeM KOHTPOJIBHBIX PabOT MO AMCHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
o0ydeHus1, IpeICTaBICHbI B Ta0mie 19.

Ta6mmma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

Ne /i [TepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. MeTtonuveckre  Marepuaibl,  ONPEACISAIONME  MPOLCAYPHl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOLUX dTanbl (OPMUPOBAHHUS KOMIIETCHLUN, COJIEPXKATCi B
JIOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHpyIOUIUX TOPSIOK U MPOLEAYPY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJSl YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTalli 00yJaronuxcs
I'VAIL

11. Meroauueckue yKazaHus JUisi 00y4aroIMUXCsl 10 OCBOCHUIO IUCIUIIIUHbBI

11.1. Meroauueckue yKazaHus IS OOyYarOIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepuaia.

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
riyOOKOoe W sICHOE H3JIOKeHHe ydeOHoro marepuana. Ha3HaueHMe COBpEMEHHOH JIEKIMU B
paMKax TUCUUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(QOPMAIMIO MO TEME, a B OCBOCHUU
(byHaaMeHTalbHBIX MpoOJeM JUCHMIUIMHBI, METOJOB HAyyHOrO [O3HaHMS, HOBEWUIIMX
JOCTHKEHUI HaydyHOU MbIciu. B yueOHOM mporecce JeKIusi BBINOIHSIET METOJO0JOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKIMU. JIeKIUs packpbIBaeT MOHATUIHBIN anmapar
KOHKpETHOH oO0jacTu 3HaHud, €€ MpoOJeMbl, JaeT LENbHOE NPEJCTABIEHUE O TUCIUILINHE,
MIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUIIIIMHAMH.

[InaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYaIOUTMMUCS JIEKIIMOHHOIO MaTepuaa;

— TIOJYyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAaHUN, YpPOBEHb
KOTOPBIX OINPEAEIAETCS LEJIEBOM YCTAHOBKON K KaKJJOM KOHKPETHOU TEME;

— TOJy4YeHHE ONbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIO/IaBATENEM;

— pasBuTHE TNPO(PECCHOHATHLHO-IETOBBIX  KadecTB, JIOOBM K  TIpeAMETy U
CaMOCTOSATEIBHOIO TBOPYECKOTO MBIIIJICHUSI.

— TOsBJIEHHE HEOOXOAMMOro HHTEpeca, HE0OXO0AUMOTO Il CAMOCTOSITEIbHON pabOThI;

— TIOJy4YyeHHE 3HAaHUW O COBPEMEHHOM YpPOBHE pAa3BUTHS HAyKHM U TEXHUKU U O
MIPOTHO3€ UX Pa3BUTHSI HA ONMKalIINe TOJbl;

— Hay4yuTbCsd METOJMYECKH oOpabaTbiBaTh MaTepuas (BBIAENATH TJIaBHBIE MBICTH H
MIOJIOKEHUSA, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  Pa3jIM4YHBIX
bopMynupoBKax);

— TOJIyueHHE TOYHOTI'O TOHUMAaHHUS BCEX HEOOXOIMMBIX TEPMUHOB U TIOHSATHH.




JIeKUMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpPALMEN CIIAIOB U
WCIIOIb30BAaHUEM Pa3[laTOYHOr0 Marepuana TIpUh TPOBEACHHH KOPOTKHUX JHCKYCCHH 00
O0COOEHHOCTSIX MPUMEHEHHS OTIEIbHBIX TEMATHK 110 JUCIUTIIIMHE.

CTpyKTypa OpeIocTaBICHUS JSKIIMOHHOTO MaTepraa:

— Ornpezgenenusi MaTeMaTUYECKUX TEPMHUHOB.
—  ®opMynupoBKa TEOPEMBI.

— Jloka3areynbCTBO TEOPEMBI.

— HMmumroctpupyronme npuMepsl.

11.2. MeTtoau4ieckue ykazaHUs Uisi OOYYAIOIIUXCS O TPOXOXKIACHUIO MPAKTUUYECKUX
3aHATUH

[TpakTdeckoe 3aHSATHE SIBISETCS OMHOW M3 OCHOBHBIX (DOpPM OpraHM3alHuH y4eOHOTO
mporiecca, 3aKJIFOYArOIIascs B BHITOJHEHUH 00YYarOITUMUCS T0JT PYKOBOJICTBOM IIPETIO1aBaTeIs
KOMIUIEKCa YYeOHBIX 3aJaHUN C 1EIbI0 YCBOSHUS HAYyYHO-TEOPETUYECKHMX OCHOB YUeOHOU
JTUCIUTIIIMHBI, PUOOPETEHUS] YMEHUN U HaBBIKOB, OIIBITA TBOPUYECKOM JCSITCIBHOCTH.

[enpro MPaKTUYECKOTO 3aHITHS JUIS 00YYaIOMIEroCs SBISICTCS TPUBUTUE 00YJIAFOIIIMMCS
YMEHHH U HAaBBIKOB MPAKTUYECKON IEATEIHHOCTH 110 U3y4aeMOM TUCITUTLINHE.

[Tnaaupyemblie pe3yabTaThl MPU OCBOCHUH 00YUYAIONIUMCS MPAKTUYCCKUX 3aHSITHIA:

— 3aKperuvieHue, yriayOJleHue, pacliMpeHHe M JAeTaju3alus 3HAHUW TpU PelIeHUU
KOHKPETHBIX 337124,

— Ppa3BUTHEC TIO3HABATEIBHBIX CIIOCOOHOCTEH, CaMOCTOSTCILHOCTH  MBIIUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBIIQJICHHE HOBBIMH METOJaMH U METOJUKaMU H3Y4YeHHUS KOHKPETHOH y4ueOHOI
JUCIHILINHEL

— BBIpa0bOTKAa CIOCOOHOCTH JIOTMYECKOTO OCMBICICHHSI TONYyYEHHBIX 3HAHUU IS
BBIIIOJIHEHUS 3aJaHMIL;

— CBSI3aHHBIC C MOJIyYCHHEM HOBOW MH(POPMAIUU ITyTEM CaMOCTOSATEIHHO BEIOPAHHBIX
obecreueHrne PaluoOHAIBHOTO COYSTAHMSI KOJUICKTHBHOW U MHIUBHTYaIbHOU (OpM 00yUICHHSI.

OYHKIMY TPAKTUYECKUX 3aHATUH:

— IIO3HaBaTelIbHAad;

— pa3BHBalOIaf;

— BOCHUTATEILHAS.

[To xapakTepy BBINOJHAEMBIX OOYYAIOMIMMCS 3aJaHHM IO MPAKTUYECKUM 3aHATUSIM
MOAPAa3AeIAI0TCS Ha:

— O3HAKOMHTENIbHBIC, TMPOBOJAMMBIC C TEIbI0 3aKPEIUICHUS MW KOHKPETH3alluu
M3Y4EHHOTO TEOPETUYECKOT0 MaTepuaa;

— aHaATUTUYECKHE, CTAaBSIINE CBOCH IIeNbI0 MOyudeHHuEe HOBOM MH(GOpPMAIIMU Ha OCHOBE
(dhopMaIi30BaHHBIX METOIOB,;

— TBOpPYECKHUE, MOJIXO/IOB K PEUICHUIO 3a/1au.

@®opMBbI OpraHu3alMH MPAKTUYECKUX 3aHATUN:

- B HHTEpAaKTUBHOW ¢opme (pemieHue CUTYallMOHHBIX 3aJad, 3aHsITHS 110
MOJICTTUPOBAHUIO PEATbHBIX YCIOBUM, TPYIIOBBIE TUCKYCCHH);

- B HE WHTEPaKTUBHOW (opMme (BBITOJHEHHUE YNPAXKHEHUU, pEUICHHWE THUIOBBIX 3ajad,
pelleHre CUTYaI[MOHHBIX 33/1a4 U JAPYTOe).

TpeboBaHus K MPOBEJACHUIO MPAKTUICCKUX 3aHITUN

[IpakTrueckue 3aHATHS HAYMHAIOTCS C 3alUCH B OKypHaJI  MpernojaBaTess
MPUCYTCTBYIOIIUX CTYACHTOB. 3aTEM OOBSIBISICTCS TeMa MPAKTUYECKUX 3aHITHM.

[IpenogaBaTens 4MTaeT ycIOBUE 3aJayd M MpeAjiaraeT CTyJEHTaM CaMOCTOSATEIbHO
pPElINTh 3a/lauy, UCIOJb3Ysl 3HAHUS, MOJYYEHHBIE CTYIAEHTOM Ha JeKUuudu. CTyIeHT, KOTOpPbIH
MEepPBBIM DPEIIWJI 3a/Jady, BBI3BIBAETCA K JOCKe. B ciiydae ecnm CTyneHT MPaBUIBHO PEIIHI




3ajady, OH moisryyaer 5 6ayioB. Ecam cTyneHT pemaer 3ajady ¢ MOMOIIBIO IpenojaBaTess, TO
nonydaer 4 Oamia. 3aTeM, B KOHIIE CEMECTpa, OICHKH CTYJICHTOB (BKIIIOYas OIICHKY
MOCEIIAeMOCTH) TEepPeBOJATCS B OOHychl (kadectBO) or O mo 5 OammoB. Dtu OOHYCHI
NO0ABIISIIOTCS K 00IIIEH cyMMe 0aJUTOB B paMKaX MOJIYJIbHO-PEUTHHIOBOW CHCTEMBI.

CryneHTaM BBIJAeTCsl JOMAITHEE 3aJlaHWe B BHJE 3a7ad, KOTOPHIE OHU CIAIOT B
YCTaHOBJICHHBIE CPOKH.

11.3. Meroauueckue ykazaHus JUIsl OOYYaIONIMXCS MO MPOXO0XKICHHIO CAMOCTOSITEIHHOMN
paboThI

B Xo/1e BBITIOJHEHUSI CaMOCTOSITEIbHON PabOThI, 0OYYAIONIUIICS BBITOIHIET padOTy IO
3aJJaHUI0 U TIPU METOJUYECKOM PYKOBOJCTBE IMPEIoAaBaTelis, HO 0e3 ero HermocpeJICTBEHHOIO
YUYaCTHS.

s oOydarommxcsi 1Mo 3a04HOM (opMe OOy4eHHs, CaMOCTOSTENbHAs padoTa MOXKET
BKJTIOYATh B Ce0s1 KOHTPOJIBHYIO paboTy.

B mporecce BBIMOTHEHHSI CaMOCTOSITEIBHON paboThl, y oOydaromierocs Gpopmupyercs
nenecooOpasHoe MIaHUPOBaHUE pabouero BpEMEHH, KOTOPOE MO3BOJISET UM Pa3BUBATh YMEHUS
N HABBIKM B YCBOCHHMU W CHCTCMATH3ALIUH HpI/IO6pCTaCMI)IX 3HaHI/If/'I, oOecrieunBaeT BBICOKHI
YPOBEHb YCIICBAEMOCTH B TIEpUOJ OOYUYCHHS, IOMOTaeT TOJIYYUTh HABBIKM IOBBIIICHUS
poeCCHOHAIBHOTO YPOBHSI.

MeroauyeckiMH ~ MaTepuallaMH,  HaNpaBJSIONIMMU  CAMOCTOSITENIbHYHO — paboTy
00yJarouumxcs BISIOTCS:

—  y4eOHO-METOJIMYECKUN MaTepHall 1o JTUCIHUILIHHE;

11.4. Metoauueckie yKazaHusl JUIsl OOyYaroIIMXCS IO MPOXOXKICHUIO TEKYLIETro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTPOJb YCIEBAEMOCTH IPENYCMaTpUBAET KOHTPOJb KayeCTBA 3HAHHUU
00yyYaroIuxcsi, OCYLIECTBISEMOI0 B TEYEHUE CeMecTpa C LIeJbI0 OLCHMBAHUS XO0Jla OCBOEHUS
JUCLUIUINHBI.

B Tteuenue cemectpa B cucreme auctaHimoHHoro ooOyuenus ['YAII B dopme
TECTUPOBAHUS TPOBOJATCS JBE IPOBEPOUYHbIE pPAOOTHI IO PEIICHHUI0 3aJad M OJUH
TEOpPETUYECKUI ompoc (TMepeueHb BOIPOCOB Ul TECTOB pa3MelleH B «baHke BOMpOCOB» B
cuctemMe AucTaHUMOHHOrO oOyuyeHuss ['YAII), Ha npakTHUECKHUX 3aHATUSIX IPOBOJATCS
IPOBEPOUHbIE pabOTHI MO pazjesiaM Kypca B MHMCbMEHHOU (opMe, pacCUMTaHHbIE KaK Ha IIeJ0e
3aHATHE, TaK U HA €0 4acTb.

Pe3ynpTaThl TEKyIIEro KOHTPOJS YCIIEBaeMOCTH OyIyT YUUTBIBATHCS MPH MPOBEACHUU
IIPOMEXKYTOUHOM arTecTanuu (Ipy UCIOJB30BaHNUU OaJIbHO-PEUTHUHIOBOI CUCTEMBI OLIEHUBAHUS,
KaX/blii BHJ KOHTpOJS OlLEHMBaeTcs B Oamjgax, M3 KOTOPBIX (OpMUpYeTCs HUTOTrOBBIN
pe3ymbTar).

11.5. Meroauyeckue ykazaHus JJsi OOYYArOIIMXCS MO MPOXOXKIECHUIO MPOMEXYTOUHON
aTTeCTalUU.

[IpomexxyTrounast ~ aTTecTamusi  OOy4alomUXCS  MPEAYyCMaTpuUBaeT  OICEHUBAHUE
MPOMEKYTOUHBIX U OKOHYATENbHBIX PE3yJbTaTOB 00Y4YEeHUS O AUCIUIUIMHE. DK3aMeH — (opma
OIICHKH 3HAHUH, TOJIYYCHHBIX O0YJarOIIMMCSI B TPOIECCe M3YUYEHHUs BCEH JUCIUIUIMHBI WU €€
YacTH, HAaBBIKOB CAMOCTOSITENFHOW pPAa0OTHI, CHOCOOHOCTH MPUMEHSITh WX IS pPEUICHUS
MPaKTUYECKHUX 3a7ad. DK3aMeH, KaK MPaBUjIo, IPOBOIUTCS B TIEPHUO]] SK3aMEHAITMOHHOW CECCUU
M 3aBEpIIAETCS aTTECTAMOHHOM OLEHKOW «OTIUYHO», «XOPOUIO», «YAOBIETBOPUTEIHHOY,
«HEYAOBIETBOPUTEIHHOY.



Jluct BHECeHUs! U3MEHEHUH B pabouyio MporpaMmy JAUCHUIUINHBI

Jlara BHECEeHHS
H3MEHEHUI U
JIOTIOJTHCHUH.
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