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AHHOTaUs

Hucrunmaa «MaTtemaTtrka. MaTeMaTHYecKHii aHajau3» BXOIUT B 00pa30BaTEIIbHYIO
porpaMMy BBICIIETO0 00pa3oBaHUsl — MporpaMMy OakajaBpuara 1Mo HalpaBICHHUIO MOATOTOBKHU/
crenrainbHocTh 24.03.02 «Cuctembl yrpaBiieHUsI ABUKCHUEM W HABUTalMs» HAMPABICHHOCTU
«I[IpubOpBl ¥ CUCTEMBI OPUCHTALINU, CTAOWIM3AUMA ¥ HaBUTAMWY. J[MCIHITNHA peau3yeTcs
kadeapoit «Nely.

JlucuurinHa HareleHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITCTESHITUH:

VYK-1 «CnocoGeH oCyIIeCTBIsATh MOUCK, KPUTHUCCKUN aHAIM3 UM CHUHTE3 MHGOpMAaIUH,
MPUMEHSATb CUCTEMHBIN TTOAXO0/ JIJISl PEIICHUsI TIOCTABICHHBIX 3a/1a4»

VYK-2 «CrnocobGeH ompenensath Kpyr 3a7ad B paMKaxX IOCTaBJICHHOHW M W BBIOHUpATh
ONTUMAJIFHBIC CITOCOOBI MX PEIICHUs, UCXOS U3 JCHCTBYIOMIUX MPABOBBIX HOPM, UMEIOIIHXCS
PECYPCOB U OTPaHUYCHUI»

OIIK-1 «CnocobGeH mpuMeHSTH (yHAAMEHTAIbHBIC 3HAHUS, MOJYYEHHBIE B OOJIACTH
¢usznko- MareMaTH4ecKMX M (WIM) €CTeCTBEHHBIX HayK, H HCIOJb30BaTh HX B
po(hecCHOHANTLHOM IS TEIILHOCTH, B TOM YHUCIIE B c(hepe Mearorniyeckoi 1esaTeIbHOCTI

Conepkanue  AWCIUIUIMHBI ~ OXBaTbIBa€T  KPYr  BONPOCOB,  CBSI3AHHBIX  C
muddepeHIMATEHBIM 1 UHTETPATBHBIM UCYHCICHUEM, TEOPHEH IMPEACIIOB U PSIJIOB H HX
MIPUMEHEHHUEM.

[IpenogaBanue AUCHUILIMHBI IPEAYCMATPUBACT CICAYIOMIHE (OPMBI OpPTraHU3AIHUN
yueOHOro mpolecca: JeKyuu, NpaKmudeckue 3aHAmMuUs, CamMocmosmenvHas paboma
obyuarowe2ocs.

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONIME BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

OO0mast TpyA0EeMKOCTh OCBOCHUS JUCIUILIMHBI COCTaBISET 9 3aueTHBIX CIUHUIL, 324
Jaca.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUH »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

— (opmupoBaHUE y CTYACHTOB TOHUMAHUS POJIU MATEMAaTUKHA B COBPEMEHHOM
MUpE, HayKe U MPAKTUYECKON JesITeIbHOCTH B U30paHHOMN CIEIaIbHOCTH;

— (dopMHpOBaHKE Y CTY/ICHTOB CIIOCOOHOCTH M HABBIKOB ()OPMYIIMPOBATH U PEIIaTh
npodeccuoHaNbHBIE 3314l C HCIOJB30BAHUEM arllaparta MaTeMaTHYeCKOTro
aHaims3a.

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 pesynbrare M3ydyeHus NUCHUILIMHBI OOYYaOUIMIiCS AODKEH 00JanaTh CleTyIOIUMHU
KOMIETSHIMSIMH WIH WX YacTaMU. KoMIeTeHInu U UHIUKATOPbl UX JOCTHXKEHUS MPUBEICHBI B

Tabimuue 1.

Ta6ymma 1 — IlepeyeHb KOMIIETCHIIMI ¥ MHIUKATOPOB UX JIOCTHKCHUS

Kareropus (rpynna)

Ko n nHaumenoBaunue

KOII U HAMMCHOBAHUC MHJUKATOpA

KOMIIETCHIIUH KOMITETEHIINHI JOCTH>KEHHS] KOMIIETEHIIUU
VYK-1.3.2 3HaTh METOAUKH CUCTEMHOTO
VK-1 Cnocoben MOJIXO0/1a JIJI PEIICHUS] TOCTAaBIEHHBIX
OCYIIECTBIISATh 3aj1a4
nouck, kpurudeckuii | YK-1.V.2 ymers ocymecTBiasaTh
aHaJu3 U CUHTE3 KPUTUYECKHUI aHAJIU3 ¥ CUHTE3
Y HUBCPCATbHBIC uH(popMaluu uH(pOpMaInH, TOTYYCHHON U3 Pa3HBIX
KOMIIETEHIINN PMALIHH, PMAtlH, i p
MPUMEHSATD WCTOYHHUKOB, JJIS PEIICHUS TTOCTaBICHHBIX
CHUCTEMHBIN NOAXO0A | 3a/Ja4
JUISL pELICHUS VK-1.B.2 BnageTh HaBbIKaMH CUCTEMHOTO
MIOCTAaBJIEHHBIX 33/1a4 | MOAXO0Ja JJIsl PEIICHHS TOCTABJICHHBIX
3aja4
VK-2.3.1 3HaTh BUABI pECYpPCOB U
OTpaHUYECHUS JUIsl PEHICHUS TTOCTaBICHHBIX
VYK-2 Cnocoben ‘P p
ONPENENATh K Janat
P pyT VYK-2.Y.1 ymeTs npoBOUTH aHAJIN3
3aJa4 B paMKax -
. MOCTaBIIEHHOM LIeH U (POPMYIUPOBATH
MOCTaBJIEHHOM 11eNn
3aJ1a4M, KOTOpble HEOOXOIUMO PEIINUTD IS
U BbIOMpaTh
€€ TOCTHKEHUS
ONTUMAaJbHBIE
YHuBepcanbHbIE VYK-2.Y.3 ymeTh BbIIBUTaTh
CIOCOOBI X N N
KOMIIETEHIINH aNbTePHATUBHBIE BAPUAHTHI IEUCTBUH C

peuIeHus, UCXO01s U3
JEHUCTBYIOLIUX
IIPaBOBBIX HOPM,
UMEIOIINXCSA
pPECYpCOB U
OTpaHUYECHUN

IEJTBI0 BBIOOPA ONTUMAJIBHBIX CITOCOOOB
pelieHus 3aj1a4, B TOM YUCJE C TOMOIIbIO
M (POBBIX CPENICTB

YK-2.B.2 BraneTs HaBbIKaMH BbIOOpa
ONTUMAIBHOTO CII0CO0a pelieHus 3a/1a4 ¢
Y4E€TOM HMEIOIINXCS YCIOBUHM, PECYPCOB U
OrpaHUYECHUN

O6menpodeccrnoHanpHbIE
KOMIIETSHIINH

OIIK-1 Cnocoben
IPUMEHSTh
€CTECTBCHHOHAYYHBIC
1 00IIIENHKEHEPHBIE
3HAHUSI, METOIBI
MaTEMATHYECKOTO
aHaiau3a u
MOJICTTUPOBAHUS,

OIIK-1.3.1 o0iaaeT MaTeMaTHYECKUMH,
00IIIeNH)KEHEPHBIMH 3HAHUSMH B 00JIaCTH
€CTECTBEHHOHAYYHBIX M OOIEUHKEHEPHBIX
JTACTTUTLIAH

OIIK-1.V.1 ymeTb npuMeHATh 3HAaHUS B
00J1acTH €CTeCTBEHHOHAYYHbIX U
OOIIEMHKEHEPHBIX TUCITUTUINH

OIIK-1.VY.2 ymeer npoBOIUTh




TECOPECTUUCCKOTO U MAaTEMAaTUYCCKHUE PACUCTEI U

AKCIIEPUMEHTAJIBHOTO | MaTEeMAaTUYECKUI aHaINU3 B

HCCJIEJIOBAHMUSI B podecCuOHANBHOM e TeIbHOCTH
npodeccuonansuoit | OITK-1.B.1 umeeT HaBBIKH TEOPETUIECKOTO
JESITEIIbHOCTH U DKCIEPUMEHTAIBHOIO UCCIIEIOBAHUS B

po(heCCHOHAILHOM e TEIIbHOCTH

2. Mecro nucuurnHbl B cTpykType OI1
Jucuuniuna He Oa3upyeTcss Ha 3HAHUSAX, paHee MPUOOPETEHHBIX CTYJAEHTaMH IpU
W3YYCHUHU B BBHICIIEH IIKOJIE KAKUX -TIM0O JUCIIUILINH.
3HaHuUs, MOJYYECHHbIE NPU HU3YyYEHUHM Marepuala JaHHOM JMCLUMIUIMHBIL, MUMEKT Kak
CaMOCTOATENIbHOE 3HAYCHUE, TAK M UCIIOJIB3YIOTCS IIPU U3YUYECHUU APYTUX AUCUUILIAH:
Marematuka. Teopust BeposITHOCTEW U MaTeMaTU4ecKasi CTaTUCTUKA

3. O0BeM U TPYIOEMKOCTh TUCIIUILTAHBI
Janaple 00 00meM oO0beMe TUCIUILUIMHBI, TPYJOSMKOCTH OTACIBHBIX BHJIOB y4eOHOU
paboTHI M0 TUCHHUIUIHHE (M pactpeieieHHe 3TOi TPYIOEMKOCTH 110 CEMECTPaM) MPEICTaBICHbI B
tabnuue 2.

Tabnuna 2 — O0beM U TPYAOEMKOCTh AUCIUILITUHBI

B yuc6Hoii paGoTs! Beero Tpy0eMKOCTb 10 CEMECTpam
Nol No2
1 2 3 4

Oowasn mpyooemKochib oucCyunIuHbL, 9/ 324 4/ 144 5/ 180
3E/ (uac)
U3 nux yacoe npakmuyeckoii 0020MoeKu
AyoumopHhuie 3auamus, BCEro vac. 136 68 68
B TOM YHCJIC:

nexmu (JI), (gac) 68 34 34

npaktudeckue/cemunapckue 3anarus  (I13), 34

68 34

(gac)

nabopaTtopHubie padoTs (JIP), (uac)

KypcoBoi npoekTt (pabota) (KII, KP), (qac)

9K3aMeH, (4Jac) 90 36 54
Camocmosmenvnas paboma, Bcero (1ac) 98 40 58
Buo npomesicymounon ammecmayuu: 3a4er, 35 OK3.

K3.,

mudd. 3auer, sx3amen (3auer, Hudd. 3auq, OK3.
DK %) OK3.

4. ConepxaHue JUCITUTUTIHBI
4.1. PacnpeneneHue TPyJI0EMKOCTH JUCIHUILTHHBI IO pa3/eiaM U BUAAM 3aHITHIA.
Paznensl, TeMBI TUCIUTIIMHBI U KX TPYIOEMKOCTh MPUBEICHBI B TaOIHUIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Paznenbl, TeMbI TUCITUTLTAHBI Jlexunn | 113 (C3)| - JIP KT CPC
’ (gac) (gac) (uac) (gac) | (uac)
Cemectp 1
Paznen 1. Teopus npenenos 6 8 15
Paznen 2. IuddepeHnnanbHOe HCUUCITICHUE 12 12 15
Pazgen 3. HTerpanbHoe UCUUCTICHUE 16 12 10
Hroro B cemecTpe 34 34 40




Cemectp 2

Pa3znen 4. @yHKIMH HECKOIBKUX NMEPEMEHHBIX 10 8 20
Paznmen 5. luddepenunanpabie ypaBHEHUS 8 12 20
Paznen 6. Psiast 16 14 18
Hroro B cemectpe: 34 34 58

HUroro 68 68 0 0 98

IIpakTHueckass MOATOTOBKA 3aKJIKOYAacTCd B  HEINOCPEICTBEHHOM  BBIIIOJHEHUHU
Oo0y4yaromMMHUCsT  OMNpPENEeNeHHBIX  TPYNOBBIX  (YHKUMH, CBSA3aHHBIX C  Oya;ymei
po¢eCCHOHATIBHOM 1A TEbHOCTBIO.

4.2. CopnepxaHue pa3/ieJioOB U TEM JICKIIMOHHBIX 3aHSATUH.
ConeprxkaHue pas/iesioB U TEM JICKITMOHHBIX 3aHATHI MPUBEICHO B TaOIHIE 4.

Ta6mmma 4 — ComepxaHue pas3zesioB U TeM JEKIIMOHHOTO UK
Howmep pasnena Ha3Banue u conepkaHue pa3eiioB U TeM JCKIIMOHHBIX 3aHATUH

Tema 1.1. OcHoBHBIE 2NIeMeHTapHbIe QYHKIMHA. YNCIOBBIE MHOKECTBA.
(2gac)
Tema 1.2. Ilpeaen pyHKIMYU IPH HEOTPAHUUEHHOM POCTE apryMEHTA.

Teopemsl o nipeaenax. (2 yaca)

Tema 1.3. Ilpenen ¢yHkumu B Touke. HempephlBHOCTH. 3aMedaTellbHEIC
npezensl (2 yaca)

Tewma 2.1. Onpenenenue npousBoaHou. Ee reomerpuueckuii u
MeXaHW4YeCKUi cMbIci. Tabnuia npou3BOAHbBIX, YyacTh 1. (2 yaca)

Tewma 2.2. IlpaBuna nuddepennupoBanns. [Ipon3BoaHas CloXHOM
(byHKIMH, TPpOU3BOAHAsA 00paTHON GyHKIMHU. Tabmuia mpon3BOIHBIX,
yacTh 2 (2 yaca).

Tema 2.3. IIpon3Boanble BEICIINX NOPSIKOB. Teopemsl 0
muddepeHrpyeMbix GyHKIugX. (2 yaca)
Tewma 2.4. Tlpasuno Jlonuransa. @opmyna Teiinopa. (2 yaca)

Tewma 2.5. luddepenuan ¢pyHkiuu nepBoro nopsaka. Juddeperiuanst
BBICIIIMX MOPSAKOB. (2 yaca)
Tewma 2.6. MccnenoBanue QyHKIIMI C TOMOIIBIO MPOU3BOHBIX (2 yaca)

Tema 3.1. IlepBooOpaznas. Heonpenenennslii unterpan. Cpoiicta

HEONpeIeNIEHHOTo nHTerpaa (2 yaca)

Tewma 3.2. Tabnunia uaTerpanoB. MeTo1 3aHECEHUS TIO/1 3HAK
mudepennnana. Meros 3aMeHbl IEPEMEHHON UHTETpUpOBaHUS (2 Jaca)

Tema 3.3. IHTerpupoBanue no yactsaM. MiHTerpupoBaHue paroHaIbHbIX
BhIpakeHMi. (2 yaca)
Tema 3.4. IHTerpupoBaHue TPUrOHOMETPUUECKHUX BbIpaXKEHUM (2 yaca)

Tewma 3.5. Onpenenennbliii uaTerpai. OnpeneneHue U cBoicTBa. (2 yaca)

Tema 3.6. MaTerpan ¢ nepeMeHHbIM BEpXHUM Tipeaenom. opmyna
Hrrotona- Jleit6nuna (2 gaca)

Tewma 3.7. HecoOcTBeHHBIE HHTETpAIIHI (2 Yaca)

Tewma 3.8. IIpunoxxenus: onpeaeaeHHOro HHTerpaia (2 yaca)

Tema 4.1 @yHKIMS HECKOTIBKUX MTepeMeHHBIX. OCHOBHBIC TTOHSITHS.
HenpepsiBHOCTS. (2 "aca)




Tema 4.2. [luddepenunpoBanme GyHKIMHU HECKOIBKUX NEPEMEHHBIX.
(Yactusie npousBoaubie. uddepennuan. [IponzBoanas cioxHon

¢byakuu. YacTHBIE MPOU3BOIHBIC BRICIIMX TOpsaKoB. @opmyia Teitnopa)
(4 gaca)

Tewma 4.3. VccnenoBanne QyHKIIMU HECKOJIBLKHUX NIEPEMEHHBIX. (4 vaca)

Tewma 5.1. luddepennmanbabie ypaBHEHUS MTepBOTO Mopsiaka. OCHOBHBIC
nousTus. uddepeHnnansabie ypaBHEHUS C Pa3ISISFOIIMMHUCS
nepemeHHbIMU. OHOpOAHbIE MU depeHIaTbHbIe YpaBHEHUS [IEPBOTO
nopsiika. (4 gaca)

Tema 5.2.

5 . Jluneitapie quddepeHranbHbe YpaBHEHH IEPBOTO MOPSIKA.
VYpaBuenue bepuymnnu. AuddepeHunanbHble ypaBHEHHs! BHICIIUX
MIOPSAJIKOB, JONYCKAIOIINE NOHMKEHUE Nopsiaka. (2 yaca)

Tema 5.3. JIuneitnsie ogHOpoAHBIE AU(PepeHInATbHbIC YPAaBHEHUS C
MOCTOSTHHBIMH K02 (ppunimenTamu. JInHelnpie HEOAHOPOAHBIC
nuddepeHIranbHble YpaBHEHUS BBICIINX MOPSIKOB. (2 yaca)

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

Tema 6.2. Heo6xoaumbiii npusHak. [Ipu3naku cpaBHeHus. MHTerpanpHblii
npusHak Komm. (2 gaca)

Tema 6.3. 3HakonepeMeHHbIE PsiAbl. AOCOIOTHAS M YCIOBHAS CXOJIUMOCTH
6 CpoiicTBa abcomr0oTHO cxoasamuxcs psaoB. [Ipusnak JleliOnuma (2 yaca).

Tema 6.4. ®ynkiumonanbusie psiabl. O0macTy cxoaumoctu. PaBHoMepHas
cxoaumocTs. CteneHHble psaabl. MHTepBan cxogumocTH (2 yaca)

Tema 6.5. CBolicTBa CXOASIIMXCS CTEIICHHBIX PsJIOB (2 yaca)

Tema 6.6. Psiawt Telinopa u Makiiopena (2 vaca)

Tema 6.7. Pang @ypbe nepuogunueckoit GpyHKIuu (2 yaca)

Tewma 6.8. Psig @ypre yeTHOIM U HeueTHOUW QyHKIMH (2 yaca)

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHIA U UX TPYAOEMKOCTh IPUBECHBI B TAOIUIIE 5.

Tabmuna 5 — [IpakTuueckue 3aHATHS U UX TPYJOEMKOCTh

N3 Hux
Ne
Tpynoem | mpakTuue
Ne Templ mpakTH4EeCKUX @DOpMBI IPAKTUYECKUX N paszaena
. . -KOCTb, CKOH
n/m 3aHATHH 3aHATHH JIMCITHII-
(vac) | moAroToB
JIMHBI
KH, (Jac)
Cemectp 1
IIpeneinsr
parmoHATBHBIX
1 BBIPKEHUI Ha Pemenue 3amau 4 1
OECKOHEYHOCTH U B
TOYKE.
DKBUBaJCHTHBIE
2 0ECKOHEUHO MalIbI€. Pemenne 3amag 4 1
Yucio e.




[IpousBogHsbIe.
[IpaBuia
nuddepeHIpoBaHms

Pemenne 3anau

IIpou3sBogHas CIOXKHON
byHKIUA

Pentenue 3anau

Tabnuuynoe
UHTETPUPOBAHHE

Penrenue 3anau

Bnecenue nox 3Hak
nuddepenmmana

Pemenune 3anau

3aMeHa IEpEMEHHOM.
WuTterpupoBanue o
JaCTsIM

Penrenue 3anau

NurerpupoBanue
panMoHaIbHBIX

byHKIMHA

Pemenue 3anau

2 ceMecTp

YacTHble IPOU3BOIHBIE

Pemenue 3agau

10

YacTtHble IIPOU3BOJHLBIC
BBICHIUX IMOPAIKOB

Pemenue 3agau

11

OkerpeMyM QyHKIUH
HECKOJIbKUX
HEepPEMEHHBIX

Pemenue 3agau

12

Pemenue
nuddepeHIaTbHBIX
YpaBHEHUH MIEPBOrO
nopsika. Oomue u
YaCTHBIC PEIICHMSI.
Astonomusie 1Y, Y c
pa3JIeICHHBIMH | C
pa3aenaImUMUCS
TIEPEMECHHBIMU

Pemenue 3agau

13

Pemenne onHOPOOHBIX
Y nepBoro nopsiaka u
Y xoTopble MOKHO
MPUBECTH K
OJIHOPOJHBIM

Pemenue 3agau

14

JInnelinble

Qg depeHIaIbHbIe
YpaBHEHHS IIEPBOTO
nopsiika. Y paBHEHHS
bepnym

Pemenue 3agau

15

Huddepenunansabie
YPaBHEHUS B MTOJTHBIX
muddepeHmanax.
WNHuTerpupyronmi
MHO>KUTEb.

Pemenue 3amau

16

Huddepennnansabie
YPaBHEHUS BBICIIIAX
TIOPSITIKOB,
JIOITYCKAFOTIINE
MOHIDKEHUE TOPSIIKA

Pemenue 3amau

17

JIunelinbie

Pemenue 3amau




HEOHOPO/IHBIC

g depeHImaIbHbIe
YpaBHEHUS C
ITOCTOSIHHBIMH
kodpurmenTamu
Psnel ¢
MOJIOKUTEILHBIMU
wieHamu. [Ipusnaku
Hanamb6epa u Ko
Psnrwl ¢
MOJIOKUTEIEHBIMU
YJIeHAaMHU U

19 | 3HakomepeMeHHbIE Pemtenue 3amau 4
psael. Heo6xomumbrit
MIPU3HAK U PU3HAKA
CpPaBHCHHS.

20 | CreneHHBIC psJIbI Pemenue 3amau 4 6
Psaner Teitnopa u
21 | Maknopena. Pspr Pemtenue 3amau 2 6
Dypse.

18 Pemenue 3amau 4 6

Bcero: 68

4.4, JlabopaTopHbIC 3aHATHS
Tewmbl TabopaTOPHBIX 3aHATHH U UX TPYIOSMKOCTh PUBEACHBI B TA0HIIE 6.

Tabnuna 6 — JlaboparopHble 3aHATHS U UX TPYJOEMKOCTh

W3 aux No
Ne TpymoeMKOCTD, | IIPAKTUYESCKON | pa3eia
HaunmenoBanue 1abopaTopHbIX paboT Py > | P pasil
/o (gac) MMOJATOTOBKH, | JHMCIIHI
(gac) JIMHBI

VY4eOHbIM MJIaHOM HE IPEAYCMOTPEHO

Bcero

4.5. KypcoBoe nmpoeKkTHpoBaHKe/ BHIIOTHEHHE KYPCOBOM pabOThHI
VY4eOHBIM MJIaHOM HE MPEAYyCMOTPEHO

4.6. CamocrodTenbHas paboTa 00yJaroUxcs
Bunel camoctosiTenbHON paboThI U €€ TPYA0EMKOCTh IIPUBEIEHBI B TabIuUIIE 7.

Tabnuna 7 — Bunbl caMmocTosTenbHON pabOThI M €€ TPYAOEMKOCTh

o Bcero,
Bux camocrositensHOM paboThI qac Cemectp 1, uac Cemectp 2, yac
1 2 3 4
H3ydeHne TeopeTHIecKoro MmaTepuanina
i p P 35 15 20

nquctumingel (TO)

Kypcosoe npoektuposanue (KII, KP)

PacuetHo-rpadguueckue 3ananus (PI'3)




Brimonaenue pedepara (P)

[ToaroToBKa K TEKyIIEMY KOHTPOJIIO

ycnesaemocty (TKY) 50 10 20

Homamuee 3aganue (/13)

Kontposbabie paboTsl 3a0unnkoB (KP3)

IToaroroBka K mpoMexXyTOYHOU

arrectanuu (I1A) 33 15 18

Bcero: 98 40 58

5. IlepedyeHnb yueOHO-METOIUYECKOTO 00ECTICUCHUS
JUISL CAMOCTOSITENTbHON PabOThl 00yYaroIuXCs MO JUCUUTUIMHE (MOJTYJIIO)
Y4eOHO-MeTOIMYEeCKUEe MaTepuaibl JUIsl CaMOCTOSTENIbHON paboThl 00y4aromMXCsl yKa3aHbl B
.. 7-11.

6. IlepeueHb MeYaTHBIX M AIEKTPOHHBIX YUCOHBIX U3TAHUI
[lepeueHpb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/IaHUH MpHUBeieH B Tabaule 8.
Tabmuna 8— [lepeyeHp Mev4aTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TaHUI

Mudp/ bubnuorpadudeckas ccplika KomunyectBo
URL anpec 9K3EMILISPOB B
o6ubnnoreke
(xpome
AJIEKTPOHHBIX
9K3EMILISPOB)
517 [Tuckynos H. C. TuddepennmansHoe u 159
1134 UHTETpalibHOE Ucuucienus: yueonuk: B2 1., T. 1./
H. C. TTuckynos. - CI16.: Mudpw, - 1996. - 416 c.
517 [Tuckynos H.C. IuddepenunansHoe u 145
1134 MHTETpaJIbHOE HCUYHCIIeHUE: yaeOHoe mocodue. T. 2 /
H. C. [luckyHnos. - U3na. crep. - M.: UnTerpan-Ilpecc,
1998. - 544 c.
517 [Tuckynos H. C. TuddepennuansHoe u 237
1134 MHTETpasibHOE ucuucienus: B 2 1.: yuebHoe nmocobue
JUist cTyieHToB BTy30B M.: UnTerpain-Ilpecc, 2004 -
- 2004. - 415 c.
517 bepman, I'. H. COopHuk 3agau no Kypcy 165
b50 MaTeMaTU4YeCcKoro aHanusa: yueoHoe nmocoodue / I'. H.
bepman. - 22-e uzn., nepepad. - CII6.: [Ipodeccus,
2005. - 432 c.
517 Bricmias matematuka. Psaapl: yuebroe mocobue / HO. 167
I'96 A. I'yeman, C. I1. [Tomertkusn, A. O. CmupHoB; C.-
[Tetep®. roc. yH-T a9pOKOCM. MPUOOPOCTPOEHUS. -
CIIb6. : U3g-Bo I'VAIIL 2015. - 77 c.
https://e.lanbook. | ®uxrtenronbrn I'.M. OcHOBBI MATEMATHYECKOTO 9BC Jlaas
com/book/65055 | anamu3a. B 2-x T1. Tom 1-b1ii - Cankt-IletepOypr:
Jlann, 2015.- 448c.
https://e.lanbook. | ®uxrtenronsir .M. OCHOBBI MAaTEMAaTHYECKOTO OBbC Jlanb
com/book/411 | ananmza. B 2-x TT. ToMm 2-ii - Cankr-IleTepOypr:
Jlanb, 2008. - 464c.
https://e.lanbook. | COopHuK 33124 1O MaTeMaTHYECKOMY aHAIN3y. ToM ObC Jlanb
com/book/2226 | 1. IIpenen. HenpepsiBHOCTD. [nddepeHuupyeMocTsb
/ JL.JI. KynpsiBues [u ap.]. - MockBa : dusmarinur,



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

2010. — 496 c.

com/book/211928

COopHHK 3a/1a4 110 MaTEeMaTHYEeCKOMY aHaiIu3y. Tom OBbC Jlanp
https://e.lanbook. | 2. UuTerpansl. Psabr: yueb. mocodue / JI.JI.
com/book/2227 | Kyapsisues [u ap.]. - Mocksa : ®usmariur, 2009. -
504 c.
http://e.lanbook.c | bannun K.B. Maremaruyeckuit ananus. / K.B. ObC Jlanb
om/book/74580 | Banaun, B.H. banuisikos, A.B. Pykocyes. - M.
®JIMHTA, 2015. — 361 c.
http://e.lanbook.c | bepmanT A.®. Kparkuii Kypc MaTeMaTHYECKOTO OBC Jlanp
om/book/2660 | ananuza./ A.®. bepmanr, U.I. ApamanoBuu. - CII6.:
Jlanp, 2010. - 736 c.
http://e.lanbook.c | Becos O.B. Jlekiuu no MareMaTu4ecKOMy aHaJIH3Y. - ObC Jlanb
om/book/72002 | M.: ®usmariur, 2015. - 480 c.
http://e.lanbook.c | 3nmo6una C.B. Maremaruueckuii aHaim3 B 3aa4ax u ObC Jlanb
om/book/2377 | ynpaxuenusx. / C.B. 3106una, JI.H. ITocumenbckas.
- M. : ®usmarnurt, 2009. - 360 c.
https://e.lanbook. | Bypkosa E. B. MaremaTtunueckuii ananus. / E. B. OBC Jlanb
com/book/147557 | Bypkosa, O. A. lllymepuna. - Kpacuosipck: Cubl'y
nM. akagemuka M. @. Pemetnéna, 2018. - 128 c.
YIAK 517.9 3unrep A.A., Makaposa M.B. [luddepenunansusie 100
ypaBHeHHUs: yue0. mocodue/ A.A. 3unrep, M.B.
Makaposa. —CII16.:.I'VAII, 2014.- 56c¢.
YK 517.9 Makaposa M.B., [Tomertkun C.I1. [lpumenenue 50
i depeHIanbHbIX YPaBHEHHIH /IS PEIICHUS
NPUKJIAJIHBIX 33/1a4: yued.-meToa. nocobue/ M.B.
Makapoga, C.I1. [Tombertkun. —CI16.: I'YAII, 2021.-
45c.
https://e.lanbook. | Aradonos, C.A. Tuddepeniuaibabie ypaBHEHHS / ObC Jlanb
com/book/106546 | C.A. Aradonos, A.Jl. ['epman, T.B. Mypartoa. —
MI'TY um. H.D. baymana, 2004. (Cep. Marematuka
B TeXHUYECKOM yHUBepcurere; Boim. VII).
https://e.lanbook. | XKabko, A. I1. AuddepennmanbHpie ypaBHEHUS U ObC Jlanb

ycroiunBocTh: yueOHuk / A. I1. XKabko, E. 1.
Kotuna, O. H. YUnxoBa. — Cankr-IlerepOypr: Jlans,
2022. — 320 c.

Ilepeuenn

TGHCKOMMYHHKaHHOHHOﬁ CCTHU

7. TlepeyeHb HIMEKTPOHHBIX 00Pa30BATEIBHBIX PECYPCOB
UH(OPMAaLIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu « IHTepHeT»
MH(pOpPMaLOHHO-
HEOOXOJUMBIX JUISI OCBOEHUS JUCIUILIAHBI

AJIIEKTPOHHBIX o0Opa3oBaTeNbHbIX
«HTEpHETY,

pecypcoB

npuBezieH B Tabnmie 9.

Tabmuma 9 —

TEJIEKOMMYHUKAIIMOHHON ceTn «HTepHEeT»

[TepeyeHb 3NEKTPOHHBIX 00pa3oBaTEIbHBIX PECYPCOB HH(POPMALUOHHO-

URL anpec

HaunmenoBauue

http://www.math-net.ru

OOb1epoccuiickuii MaTeMaTHYeCKUi TopTa

http://mathhelpplanet.com/

Marematnueckuii popym Math Help Planet

http://e.lanbook.com/view

9BC «Jlaaby»

8. Ilepeuenp MHPOPMALTMOHHBIX TEXHOJIOTUI

8.1. [lepeyenp mporpaMMHOTO OOeCTeueHHs, HCIOJIB3yeMOT0 TIIPH OCYIIECTBICHUU
00pa30BaTeNLHOTO MpoIiecca MO AUCIUIIUHE.


https://e.lanbook.com/book/2227
https://e.lanbook.com/book/2227
http://e.lanbook.com/book/74580
http://e.lanbook.com/book/74580
http://e.lanbook.com/book/2660
http://e.lanbook.com/book/2660
http://e.lanbook.com/book/72002
http://e.lanbook.com/book/72002
http://e.lanbook.com/book/2377
http://e.lanbook.com/book/2377
http://www.math-net.ru/
http://e.lanbook.com/view

[TepeueHs UCTIOIB3yEMOT0 MTPOTPAMMHOTO OOecTieueHus npeacTanieH B Tadbmuie 10.

Ta6mmma 10— [Tepeyersr mporpaMmMHOTO oOecrieueHUs
Ne /i HanmenoBanmne
Microsoft Windows
Microsoft Office
MathType
Wolfram Mathematica

HlwiNE

8.2. IlepeucHb HH(OPMAIMOHHO-CITPABOYHBIX CHUCTEM,HCITOJIb3yEeMBIX pH
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOIIecca MO JUCITUILINHE

[lepeyeHb UCHOAB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJICTABICH B
Tabauie 11.

Tabmuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOUHBIX CUCTEM

Ne i/t HanmenoBanue

9BC «Jlaup»

9. MarepuanbpHO-TeXHHYECKast 6a3a
CocrtaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeILHOTO MpoIiecca MO TUCIUIUIHHE, IPECTaBICH B Tabmuiel 2.

Ta6mmma 12 — CoctaB MaTepualibHO-TEXHHUECKOM 0a3bl

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

1 JlexuMOHHAS Ay AUTOPHUS

AynuTopus Uil IPAaKTUYECKUX 3aHATHH

10. Onenounble cpeacTBa A MPOBEICHHS TPOMEXYTOUHOM aTTecTallu
10.1. CocTaB OIICHOYHBIX CPEIACTBIJISL MPOBEACHUS TPOMEXKYTOYHOH aTTeCTaIllH
oOyyaromuxcst o JUCUUIUIMHE NpuBeeH B Tabnue 13.
Tabmmna 13 — CocTaB OIEHOYHBIX CPEACTB JJISl IPOBEICHHSI TPOMEKYTOYHOM aTTeCTAIIH

Bug HpOMe)KYTOQHOﬁ aTTeCTallun Hepequb OICHOYHBIX CPCACTB

OK3aMeH Crircok BOMpPOCOB K 9K3aMEHY;
TecTsl.

10.2. B kayecTBe KpuUTEpUEB OIEHKH YpPOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMITETEHIIMI OOYyJaloUIMMHCS TIPUMEHSETCS 5-0ajuibHasi MIKajla OIEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIINH, KoTopasi mpuBejeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCS
100-6annpHast ~ mKala ~ MOIYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCIIOJIb30BaHUSI KOTOPOH, YCTAaHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATUBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurepuu onieHKH YpoBHS c(hOPMHUPOBAHHOCTH KOMIETEHITHH

OrreHKa KOMITETEHITUHN

XapakteprucTrka chOpMUPOBAHHBIX KOMIIETEHITHI
5-0aiubHas mKana paKTep bopmrp HIM




Or11eHKa KOMITETEHITUHN

XapakTeprcThKa C(hOPMUPOBAHHBIX KOMIIETEHIIA
5-0ayuipHas mIKaia PaKTep (bop

— oOyyvaromuiicss TIIyOOKO W BCECTOPOHHE YCBOWMJ IPOTPaMMHBIN
MaTepuar;

— YBEpEHHO, JIOTUYHO, TTOCIIE/IOBATEILHO M TPAMOTHO €r0 HU3JIaraeT;

— OnMpasch Ha 3HAHUS OCHOBHOW W JIOTOJIHUTEIBHOW JIMTEPATYPHI,
TECHO TPUBS3BIBACT YCBOCHHBIC HAYYHBIC ITOJIOKCHHUS C MMPAKTUICCKON
JeATEIIbHOCTHIO HAIPaBIICHHUS;

— yMeJI0 0OOCHOBBIBAET U APTYMEHTUPYET BBIIBUTAEMbBIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;

— cBOOOJTHO BJIAJICET CHCTEMOH CIEIUAIN3UPOBAHHBIX IOHSITHH.

«OTIIMYHO»
(Ga4TCHO»

— o0yJaromuiics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepua, TPaMOTHO H
[0 CYIIECTBY H3JIaraeT €ro, ONupasch Ha 3HAHUS OCHOBHOMU
JUTEPATYPBI;

— HE JIOMYCKAeT CYNECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIE 3HAaHUS C MPAKTHYECKON JESITEITBbHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET Hay4YHbIC TOJIOKEHUS,

— JIeJIaeT BBIBOJIBI M 0000IIEHMS;

— BJIQJICET CHCTEMOM CIeNMaIN3UPOBAHHBIX TOHITHH.

(XOPOLIO»
(Ga4uTCHO»

— o0yyaronuiicss yCcBOMJI TOJIBKO OCHOBHOM NMpPOrpaMMHBII MaTepuall,
II0 CYHIECTBY M3JIaracT €ro, ONMpasch HAa 3HAHUSA TOJIBKO OCHOBHOM
JUTEPaATYpPhL;

— JIOIyCKAeT HeCYLIECTBEHHbIE OLUMOKU U HETOUHOCTH;

— UCHBITHIBACT 3aTPYJHEHUS B IPAKTUYECKOM IIPUMEHEHWU 3HAHWUU
HaIpaBJICHUS;

— cJ1a00 apryMEeHTHPYET Hay4YHbIE MTOJIOKEHHUS;

— 3aTpyaHseTcs B (OPMYIMPOBAHUN BBIBOJOB M 000OIICHHUIA;

— YaCTUYHO BJIAJIeE€T CUCTEMOM CIELMAIN3UPOBAHHBIX OHITHH.

«YAOBJICTBOPUTCIIEHO»
<(Ga4YTCHO»

— oOyyaromuiics He YCBOMJ 3HAYUTEIBHOW YacTH MPOTrPAaMMHOTO
MaTepuaa;

— JIOIYCKaeT  CYIIECTBEHHbIE  OMMOKHM W  HETOYHOCTH  IpHU
PAacCMOTPEHHU NMPOOJIEM B KOHKPETHOM HalPaBICHHUH;

— MCIIBITHIBAET TPYIHOCTH B MPAKTUYECKOM PUMEHEHNHN 3HAHUM;

— HE MOXET apryMEHTHPOBATh HAYYHbIE MTOJIOKCHHS,

— He QOpMYJIHMPYET BHIBOJAOB U 000OLICHHIA.

HCYIOBJIICTBOPUTCIILHO»
«HC 3a4YTCHO»

10.3. TunoBbie KOHTPOJILHBIC 33/IaHUS MJIM HHBIE MAaTCPHAIIBL.
Bormpocs! (3amaun) nmst sKk3ameHa mpeIcTaBlieHbl B Taduumie 15.

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

Ne n ( ) Kog

W €peyeHb BOIIPOCOB (3a7au) s SK3aMeHa HHKATOPA
Cemectp Nel

1. | Ilpenen ¢pynkuuu. Beruucnenue npeaenos. YK-1.¥.2

1. Beruucauts npegen lim g OIIK-1.Y.2

x—oo X +2x—8

Orger: 3
2. Beunennts npezen lim ———

K=*g &

Ortser: 8/5

3. Bemuumcnuts npenen lim ———

¥—+pg <X TaX Tz

Ortser: 3/2




4. Beraucnuts npezen lim —

x—3 2x~ —hx—3

Ortger: - 5/7

5. Bwruucauts npexgen lim "',:

w— 00 =

OTBeT: 0eCKOHEYHOCTEL

6. Boruucnouts npepen lim —;

X——a

Ortser: -3/6 =-1/2

7. Beraucouts npegen lim -

X—+ oo

OTBeT: 0€CKOHEYHOCTH

8. Beramemuts npesien lim ————

OTteer: 7/6
—Bx"+9x—4

wd .
9. Bemuucnuts npexen lim ————

H—+ 00 X Tx+12
OTBeT: 0€CKOHEYHOCTH

10. Borunenuts npezgen lim ———

Otser: 8/5
Kakue 13 npeacTaBieHHbIX HUXKE IPEJIETIOB MOTYT ObITh BHIYUCIICHBI VYK-1.B.2
METO/IOM JIeJIeHUs Ha OOJIBILYIO CTEIEHb NEPEMEHHbIX?
a) lim "
x—0 X lroxy
. 2" —4n—6
b) lim ———
x—3 2x"—7x+3
. 3x’-4x—4
lim —————
C) x—oo 2X“—3x—2
. —xT+utE
d) lim T - -
x—3 <K —aXK—a
. x 3—23 z —x+2
e) lim———
o0 Ix-—Tx+2
OtBeT: a), C), €)
Kakas ¢hyHKIMS Ha3bIBaeTCSl HETIPEPBIBHOM B TOUKE Xo? OIIK-1.3.1
Otser: ®@ynkmus f(X) Ha3pIBaeTcsi HeNMPePHLIBHON B TOYKe X0, €CJIH
OHA oINpe/eIeHAa B HEKOTOPOH OKPECTHOCTH 3TOM TOYKH X0 U
lim £(x) = f(x,)
x—xp
Yemy paBHa cyMMa KOHEYHOTO YHclia OECKOHEYHO MalbIX (PyHKINNA? OIIK-1.3.1
OtBer: CymMMa KOHEYHOI'0 YHCJIA 0€CKOHEYHO MAJIbIX (PyHKIMI — OIIK-1.YV.2
3TO0 (PYHKIHSA 0€CKOHEYHO MaJIasi
Teno mBusketcs no 3akoHy S(t) = 5t° +1. Uemy paBHa ckopocTs V(t) B OIIK-1.3.1
OIIK-1.V.1

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

2) 4




3) 10

4) 15
Otgert: 4)
1) BblumciIMTE HPOM3BOAHYIO GYHKIMH ¥ = X~ + 4% VK-1.B.2
. OIIK-1.V.1
OtBer: 2x + 4% Ind
2) Bepno mu yrBepxkacHue: «I[Ipou3BoHas CyMMBI IBYX
muddepeHIUpyeMbIX QYHKINUN paBHA CyMME MPOU3BOIHBIX ATHX
bynkuity. OTBET apryMeHTUpyiiTe.
OrtBer:
IMpasuaa nudpPepeHunpoBaHuss MOryT ObITH 3aNIMCAHBI:
1. (C-u(x))'=C-u'(x)
2. (U()EVv(X))'=u'(X)xV'(X)
3. (U()-v(x))=u'(x)-v(x)+u(x)-v'(x)
ulxl, ; ulxlvlx)—ulx)vix
4. ('.":.1' :I - v (x
®opmyJia Ne4 kak pa3 u o3HauaeT, uTo «[IpousBognasi cymMmmbI 1ByX
aupepeHunpyeMbix GyHKIMIA paBHA CyMMe POU3BOAHBIX ITHX
GyHKUMI».
1) BblumCIIMTE HPOM3BOAHYIO GYHKIMH ¥ = X~ - 4° YK-1.B.2
- OIIK-1.V.1
Oreer:V = x - 4% (2 + xin4)
2) Bepno nu yrBepkacHue: «I[Ipon3BoaHas MpOU3BEICHHUS IBYX
maddepeHIpyemMbIx QyHKINH paBHa TPOU3BEACHUIO IPOU3BOTHBIX
TUX QyHKUUI». OTBET apryMeHTUpyiiTe.
OTBeT: yTBep:KIeHHe HEBEPHO.
IIpaBnia qpud¢epeHnnpoBanust MOryT ObITh 3aIIMCAHBI:
1. (C-u(x))'=C-u'(x)
2. (U(X)xv(x))'=u"(x)xVv'(x)
3. (U(x)-v(x))=u'(x)-v(x)+u(x)-v'(x)
ulx), s ulxlwlx)—ul(x)vix
4. ('.":.'n' :I = ..,2 |:.'|.'
®opmya Ne3 —310 dopmyJia AJisi BBIYMCIEHUS TPOU3BOTHOM
npousBeleHus ABYX 1u(pdepeHunpyeMbIX pyHKI M, OHA He
COOTBETCTBYET NNPHBEICHHOMY B YTBEpP:KIeHHHU TEKCTY.
Haiinute popmyny ¢ ommOkoit. ApryMeHTHpYyWTEe CBOW OTBET. OIIK-1.V.1
OIIK-1.Y.2

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

3. (UX)-v(X))'=u"(x)-+V'(X)




OTtBet: omuodka B (popmyJie Ne3. Ilo npaBuay auddepeHuupoBanus

npousBeaeHus IByX AupdepeHunpyemMbix GyHKIUI MIPOU3BOIHASA

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

[TpaBuna nuddepenmmpoBanus. [I[ponsBoaHast CI0KHON (YHKIIHUH.
3ananue 1.
1) Haiinure nmpou3BoHy0 QYHKIIUH

v =5cos(7 +8x) + V7x—8

Otser:

7 _2
—40sin(7 + 8x) + n (7x—8) ¢+
2) HazoBwure xakoe-mu00 1udpoBoe CpeacTBO, IPUMEHIMOE IS
pemenust naHHoi 3anaun. OOOCHyiiTe Bai BBIOOP.

OtBer: K undpoBbsiM cpeacTBam, KOTOpbie MOT'YT ObITH IPUMEHEHbI
JUIsl pelieHus JaHHoi 3agaum oTHocuTest Wolfram Mathematica-
nporpaMMHoe odecrieueHue, BKJIOUYawmiee 00J1b110ii Hadop
MaTeMaTH4YecKuX QYHKIHMHA B TOM YHCJIeCHCTEMY KOMIbIOTEPHOM
ajiredpbl, OpMEHTHPOBAHHYI0 HA MOATOTOBKY HHTEPAKTHBHBIX
AOKYMEHTOB € BbIYMCJIEHUSIMHU U BU3YAJbHBIM CONPOBOKIEHHEM.

3agaHue 2.

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

bx—-2

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

Otger: K undpoBbiM cpeacTBam, KOTOpbie MOT'YT ObITH IPUMEHEHBI
JUIS pelleHus JaHHoi 3aaaum oTHocuTest Wolfram Mathematica-
nporpaMMHoe odecrneyeHue, BKJIKYaIiee 00/1b110ii HAOOP
MaTeMAaTHYeCKUX QYHKIMHA B TOM YHCJIECHCTEMY KOMIIbIOTEPHOH
ajiredpbl, OpMEHTHPOBAHHYIO HA MOJATOTOBKY HHTEPAKTUBHBIX
AOKYMEHTOB C BbIYMCJICHUSAMH U BU3YaJIbHBIM CONPOBOXKICHHEM.

3ananue 3.
1) Haiimute mpou3BoOIHYIO QYHKIHH
_ —6tg(7 + 4x)
" In (7Tx—4)
OrtBer:

—24 7

Tx—4

#In(7x— 4) + 6tg(7 +4x) *

S
cos” (7T+4x

(In(7x— 4))?
2) HazoBute kakoe-mu6o nudpoBoe CPeaCcTBO, TPUMEHUMOE IS
peuieHus qaHHou 3agaun. OO0CHyHTE BaIll BHIOOD.

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



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

Oteer: K undpoBbiM cpeacTBaM, KOTOPbIEe MOI'YT ObITH IPUMEHEHDbI
JUIS pelleHus JaHHoii 3aaaun oTHocuTcsa Wolfram Mathematica-
nporpaMMHoe odecrneuyeHue, BKJalo4vallnee 00J1b110i HaOop
MaTeMaTu4ecKuX GyHKIUI B TOM YHCJIE€CUCTEMY KOMIIbIOTEPHOM
ajiredpbl, OpMEHTHPOBAHHYIO HA MOATOTOBKY HHTEPAKTHBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOKIEHUEM.

3ananue 4.

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

1
- ¢ (—24)cos(7 + 4x)
2,/2 —6sin(7 + 4x)
2) HazoBure kakoe-imu00 muppoBoe CpeacTBO, IPUMEHUMOE JIJIsS
penieHus qanHo 3agadn. OO0CHYHTE Balll BHIOOP.

OtBer: K undpoBbsiM cpeacTBam, KOTOpbie MOT'YT ObITH IPUMEHEHbI
JUIsl peleHus JaHHoi 3agaum oTHocuTest Wolfram Mathematica-
nporpamMMHoe odecrieueHue, BKJIOUYawmiee 00J1b110ii Had0p
MaTeMaTH4YecKuX QYHKIHMHA B TOM YHCJIeCHCTEMY KOMIbIOTEPHOM
ajiredpbl, OPpMEHTHPOBAHHYIO HA MOJATOTOBKY HHTEPAKTHBHBIX
AOKYMEHTOB € BbIYMCJIEHUSIMHU U BU3YAJbHBIM CONPOBOKIEHHEM.

3agaHue 5.

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

—20sin(3 +4x) +

3

(3x—4)In4
2) HazoBute kakoe-nu6o undpoBoe cpeacTBo, MPUMEHUMOE s
pereHust JaHHoM 3agaun. OOOCHYHTE Balll BHIOOP.

Otger: K undpoBbiM cpeacTBam, KOTOpbie MOTYT ObITh IPUMEHEHbI
JUIS pelieHus JaHHoi 3aaaum oTHocuTest Wolfram Mathematica-
nporpaMMHoe odecrneyeHue, BKJIKYaIiee 00/1b110ii HA0op
MaTeMaTHYeCKUX PYHKIMA B TOM YHCJIEe CHCTEMY KOMIIbIOTEPHOM
ajiredpbl, OpMEHTHPOBAHHYIO HA MOJATOTOBKY HHTEPAKTUBHBIX
AOKYMEHTOB C BIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKICHUEM.

10.

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

“yl = =10 R 3

NPOU3BOIHOM QyHKIMHU v = /2 — 6s5in(7 + 4x) ? OTBET 0OOCHYIHTE.
OTBeT: BbIpa:keHHe SABJISETCS] MPOU3BOIHOM 1151 PYHKIMHU, YTOOBI
3TO 000CHOBATH MOKHO B3SITh IPOU3BOAHYIO OT

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

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

11.

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

OIIK-1.V.1

12.

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

uMmeeT Buja y=3X-4

OrtBet: Xo=1

3amaga MOKeT OBITh perieHa AByMs criocodbamu. O0ocHyiiTe 06a

croco0a perIeHus.

Orer: [lepBblii cIOCO6 0CHOBAH Ha OoNpe/IeJIeHHN KAacaTeJIbHOMH K

rpaguky GyHKIHU — ITO 001Iasi TOUKA rpaduka GyHKUUM U

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

ypaBHeHMii =34

IIpu BTOpPOM cnioco0e pemieHusi, He00X0AMMO CPABHUTH 0011Iee

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

OIIK-1.V.1

13.

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

g lxg ) —F (xp

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

YK-1.3.2

14.

[TycTh nonoxeHue TOUKU npu e€ IBIKEeHUM 3a1aéres pyHkuuen S=S(t),
riae t — Bpems. Uemy paBHa CKOPOCTb TOUKH? BrInuiinre HoMep BEpHOIO
YTBEPKACHHUS.

a) CKopocTh TOYKH paBHA NMPOU3BOIHOI pyHKIMN S(t)

a) CKOpOCTh TOYKH paBHa BTOPOH Mpou3BoqHOM QyHKImHU S(t)

b) Ckopocts Touku paBHa auddepenmany Gyakunu S(t)

OrtBeT: a)

OIIK-1.3.1

15.

[Tycts ¢hynknus y = f(x) 3amana Ha untepBaie (, b). Hazoure ycnoBue
yobiBanust GpyHkuun y = f(x) Ha unrepaie (a, b).

OtBet: Ecan npousBognas pynkuuu y = f(X) orpunarenbHa ajs
BCEX X U3 HHTepBaJja (a, b), To pyHKIus yobIBaeT HA 3TOM
HWHTEpBaJIe.

YK-1.3.2

16.

[Tycts pynkuus y = f(x) 3agana Ha uatepsaie (a, b). HazoBure yciiosue
BBIMTYKJIOCTH BBepX (pyHKIMHU y = f(x) Ha nuHTepBaie (a, b).

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

VK-1.3.2

17.

[Tycts Gpynkuus y = f(x) 3agana Ha uatepsaie (a, b). HazoBute yciosue
BOTHYTOCTH (BBINYKJIOCTH BHU3) QyHKIMHU Y = f(X) Ha nunTepBaie (a, b).
OtBet: Eciin BTOpas npousBoanas pynkmun y = f(x)

VYK-1.3.2




MOJIOKUTEIbHA VIS BCEX X M3 MHTepBaJa (a, b), To pynkuus
BOTHYTA (BBINYKJIA BHU3) HA TOM MHTepBaJe.

18.

[Tycts nuddepenuupyemas pynkuus y = f(x) 3agana Ha HHTEpBase

(a, b).

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

Orser: B Toukax 3KkcTpeMyMa Ha uHTepBaJe (a, b) mpoussognan
dyuxkuum y = f(x) paBHa HyJ110 (He00X0UMOE YCJI0BHE). ITA TOYKA
MOKeT ObITh TOYKOIl MAKCUMYyMa, MUHUMYMA WJIM Ieperuda
rpaduka ¢pyakuun. /st Toro, 4To0bl B TOUKE ObLIT MAKCHUMYM,
Npou3BoaHAs (PYHKIHMH J0’KHA MEHSITh 3HAK C IUIIOCA HA MHUHYC.

VK-2.B.2

19.

Kakas npsmas auHMs Ha3bIBa€TCS aCUMIOTOTOM rpaduka GyHKINH
y=f(x)?

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

YK-1.3.2

20.

BepHo JIK, 9YTO BBIPAKCHUC

1n

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

4 3
SBnsercsa pemenueM | (5x° — 2x” +vx®
[TpuBenute ABa criocoba penieHus.
OTBer: BbIpaxkeHHE

5

5 2
St 2,3
4 3

x2+4+5

L b

dx ? OtBeT oboCHYyiiTE.

-

. -
T+ 5 siBJIsieTCS peleHueM

J (5x% —2x" + x.-"?jdx

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

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

5B o4 2
T.€. —x' ——Xx
4 3

Bropoii BapuanT peleHust: B3STL NPOH3BOAHYI0 OT
5 2
52,3
4 3

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

z 2
T E.I': T 5, IPpoOUu3BOJHAasA paBHA NNOAUHTErpaJILHON

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

OIIK-1.¥.1

21.

1. Borluucaute HeonpeaenEéHHbIN HHTETpa:

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

Ortser:

5 2 2 3
—xt——x -2+ C
4 3 5

2. BBIUHCTUTH HEONPEIeIEHHBIA HHTETPAT:

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




OTtBeT:
3 3 3 L
—x3 + Ex“ —20x:4+C

5

3. BbIumucauTh HeonpeneEHHBINA HHTETpall:

—_—
i i

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

3¢ 67

—x3i+—x6+0C

8 7

4. BbluMcnuTh HeONpeneaEHHbIN UHTETpall:

Fad - "'."_3

X — VX ;

J ——)dx
-x-.:l

OTtBer:
5

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

5. BbruucnauTs HeonpenenEHHbIN UHTErpal:

-

J cos(4x — 7)dx
Ortser:

1
—sin(4x—7)+C
E )]

22.

MeTo1bI MHTETPUPOBAHUS: METO]T BHECEHHUS 110 3HAK AuQdepeHnaia

Y METOJ] 3aMEHBI IEPEMEHHON UHTETPUPOBAHMSL.

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

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

Au(ppepeHnnaIa TAK U METO/ 3aMEHBbI IlepeMeHH O
HHTErPUPOBAHMS.

2. Bribepurte MeTO MHTETPUPOBAHUS M BEIUNCIINTE HHTETPAIL.
VYKkaxxute Kakoi METOJ UHTETPUPOBAHUS IPUMEHSIIIN:

x*+1
Otser:
2arctg(x®)+ C
Mo:xeT ObITH IPUMEHEH KAK MeTO/ BHECEHHS MO/l 3HAK
auddepenuunaa Tak M METOJ 3aMeHbI NePeMeHHOM
HHTErPUPOBaHUSL.

J’ dxdx

VK-2.B.2
YK-1.¥.2




3. BeiOepure MeTO MHTETPUPOBAHUS U BBIUMCINTE UHTETPaIl.
VYKaxxute Kakoi METOJ UHTETPUPOBAHUS IPUMEHSIIN :

J xsin(x® + 3)dx
Otser:

1 5
—Ecﬂs[x +3)+cC

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

4. BpiOepuTe METOI MHTETPUPOBAHUS U BBIUMCIUTE UHTETPAJL.
VYKakuTe Kakol METOJ HHTEIrPUPOBAHUS IPUMEHSIIN:

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

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

[ dx
[
OTBeT:
—2In|4 — x|+ ¢

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

23.

3ananue 1.

1) BBIYHCIUTH, IPUMEHUB METO HHTETPUPOBAHUS IO YACTSIM:

J X % cosxdx

OtBer: xsinx + cosx +C
2) HazoBure kakoe-mub0 1KU(POBOE CPENCTBO, MPUMEHUMOE IS
pelieHus qaHHou 3agadn. O60cHyTe Balll BHIOOP.

OTtBeT:
K uudpoBbiM cpeacrBaM, KOTOpble MOTYT ObIThH NPHUMEHEHbI JJIsl
pelieHusi AaHHOM 3agauyd  oTtHocuTca Wolfram Mathematica-
nporpaMMHoe oOecneyeHue, BKJIWYaomee 00/b1I0i  HAOOP
MaTeMaTHYeCKUX (PYHKIOMH B TOM YHCJE CHCTEMY KOMIbIOTEPHOI
ajredpbl, OPUEHTHPOBAHHYI0 HAa MOATNOTOBKY MHTEPAKTUBHBIX
AOKYMEHTOB € BHIYHCJIEHUSIMU U BU3YAJBHBIM CONMPOBOKIEHHEM.

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

YK-2.V.1
YK-2.¥V.3
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https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B

Otreer: (x +1)e* —e* + C
2) HasoBure Kakoe-m1u00 1H(POBOE CPEACTBO, MPUMEHUMOE IS
peureHus qaHHou 3agadn. OO60CHYITE Ball BEIOOP.

OTtBet:
K mudpoBbiM cpeacTtBaM, KOTOpble MOTYT ObITh NMPHMEHEHBI ISl
pelieHusi aHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe oOecrnevyeHue, BKJO4Yawilee O00JbIIOH Hadop
MaTeMaTU4ecKHX (PYHKUIHMH B TOM 4YHCJEe CHCTEMY KOMIbIOTEPHOIi
ajiredpbl, OPHEHTHPOBAHHYI0 HA TOATOTOBKY MHTEPAKTHBHBIX
JOKYMEHTOB C BIYHCJIEHUAMH U BU3YaJbHBIM CONPOBOKIEHHEM.
3ananue 3.

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

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

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

1) BeruncinuTh, MPUMEHUB METOJ HUHTEIPUPOBAHUSA 110 YACTSM:
_'|,': * ginrdx

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

OtBet:
K uudpoBbiM cpeacTBamM, KOTOPbIe MOTYT ObITh IPUMEHEHBI J1JIs1
peulenus 1aHHoM 3aaaun otHocuTcst Wolfram Mathematica-
nporpamMMHoe odecreuyeHue, BKJIIOYammee 00J1b110il Hadop
MaTeMaTH4YecKuX QyHKIMA B TOM YHCJIe CHCTEMY KOMIIbIOTEPHOI
ajredpbl, OPMEHTUPOBAHHYI0 HA MOATOTOBKY HHTEPAKTHUBHBIX
AOKYMEHTOB C BIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOXKIEHUEM.

24,

3anganue 1.

1) BbluuciInTE ONPEICICHHBIA HHTETPA:

-

J dx

0

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

VK-2.V.3
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OTtBet:
K mudpoBbsiM cpeacTtBaM, KOTOPble MOI'YT ObITh NPUMEHEHbI JIsl
pelieHusi aHHOM 3agauyd  oTtHocuTca Wolfram Mathematica-
nporpaMMHoe olecrnedyeHue, BKJO4Yawilee O00JbIIOH Hadop
MaTeMaTU4ecKHX (PYHKUHMH B TOM 4YHCJEe CHCTEMY KOMIbIOTEPHOIi
ajareOpbl, OPUMEHTHPOBAHHYI0 HAa MOJATOTOBKY MHTEPAKTUBHBIX
JOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

3amanue 2.

1) BeruucnuTe onpeaeacHHbIN HHTErpa:

1

J 2dx

0

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

OrtBer:
K mudpoBbiM cpeacTtBaM, KOTOPble MOI'YT ObITh NPHUMEHEHbI JIsl
pelieHusi JaHHO 3amayd  orTHocuTcsa Wolfram Mathematica-
nporpaMMHoe of0ecnmedeHHe, BKJIKOYaKInee O00JbmIOH Hadop
MaTeMaTUu4ecKuX (GYHKIHUIA B TOM 4HcJie CHCTEMY KOMIIbIOTEPHOM
ajareOpbl, OPUMEHTHPOBAHHYI0 HA MOATOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOXKIEHUEM.

3anganue 3.

1) BbluuciInTE ONPEICICHHBIA HHTETPA:

3

J xdx

-

Oreer: 9/2-4/2=5/2
2) HazoBute kakoe-11u00 nuppoBOe CPEACTBO, MPUMEHUMOE IS
pereHust gaHHoM 3agaun. OOOCHYWUTE Balll BHIOOP.

OTtBeT:
K uudpoBbiM cpeacrBaM, KOTOpble MOI'YT ObITh NMPHMEHEHbI sl
pelieHusi AaHHOM 3agayd  oTtHocuTca Wolfram Mathematica-
NnporpaMMHoe o0ecnedyeHue, BKJWYawilee O00JbIIOH HaldoOp
MaTeMaTHYeCKUX (PYHKIOMH B TOM YHCJE CHCTEMY KOMIbIOTEPHOI
ajredpbl, OPUEHTHPOBAHHYI0 HAa MOATNOTOBKY MHTEPAKTHUBHBIX
AOKYMEHTOB C BbIYMCJICHUAMH U BU3YaJIbHBIM CONPOBOKICHHEM.

3aganue 4.
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1) Beruucnute onpeaeacHHbIN HHTETPa:

0

J x 3 ﬂ.l.-'l.'

-1

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

OTtBeT:
K mudpoBbIiM cpeacTtBamM, KOTOpble MOIYT ObITh NPUMEHEHBI AJIsI
pelieHusi daHHOHM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe of0ecnedeHHe, BKJIKOYawIinee 00JbmIOH Hadop
MaTeMaTu4ecKuX (GYHKIHUI B TOM 4YHCJIe CHCTEMY KOMIbIOTEPHOM
ajareOpbl, OPUMEHTHPOBAHHYI0 HA MOATOTOBKY WMHTEPAKTHUBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

3aganue 5.

1) BbluuciInTE ONPEICICHHBIN HHTETPA:

1

[ean

-1

Oteer: e-e!
2) HazoBute kakoe-m1u00 mudpoBoe CPeaCTBO, MPUMEHUMOE IS
pelienus nanHoi 3aaaun. O6oCHy#Te Ball BHIOOP.

OtBet:
K uudpoBbIiM cpeacTBaM, KOTOpbIe MOTYT ObITh NMPHMEHEHBI JUIsI
pelieHMs JaHHOW 3agaum  otHocuTes Wolfram  Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJOYawilee O00JbIIOH Hadop
MaTeMaTH4YeCKHX (YHKIHHA B TOM YHCJIe CHCTEMY KOMMbIOTEPHO
ajqredpbl, OPHEHTHPOBAHHYK HA MOArNOTOBKY WHTEPAKTHBHBIX
JAOKYMEHTOB C BHIYMCJIEHHSAMH M BU3YAJIbLHBIM COMPOBOKIEHHEM.

25.

1. IlpounTerpupyiite TPUroHOMETPUUECKYIO ()YHKLIHIO

( cosx dx

OtBer: 0,5

2. TlpouHTerpupyiTe TPUrOHOMETPHUUECKYIO (DYHKITUIO

( COSY dx

Otser: 0O

YK-2.V.3
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3. IlpoumHTEerpupyiiTe TPUTOHOMETPUIECKYIO (DYHKITHIO

OTtBer:0,25
4. TIpowHTErpUpyiTE TPUTOHOMETPUIECKYIO (QYHKIIHIO

|r siny dx

OtBer: 2

5. TlpouHTerpupyiTe TPUrOHOMETPHUUECKYIO (DYHKITUIO

( sinx dx

OtBer: 1

Cemectp Ne2
26. | Kakas ynkuus z = f(X; V) Ha3bIBA€TCSA HENPEPHIBHOM B TOUKE VK-1.3.2
My (%05 55)?
OtBer: ®ynkuust = = f(x; V] Ha3bIBAeTCs HEMPEPHIBHOM B TOYKE
My(x4; Vs ), €cIv OHA ONIPeesIeHa B ITOI TOYKe U HEKOTOPOi ee
OKPECTHOCTH, HMeeT Mpeaet 1§ i”f; f(M) maTOT NIpenes papex
3HA4YeHUI0 PYHKIMUH Z B TOUuKe M .3
27. | Kakas u3 Gopmyn cooTBercTByeT muddepennnany Gpynkmun y=e2%? YK-2.3.1
a) dy=2e?*dx OIlK-1.V.2
b) dy=e*dx
c) dy=2e*dx
OrBer: a)
28. | YacTHbIe IPOU3BOIHBIC YK-1.¥.2
= OIIK-1.V.1

o o=
1. HaiinuTe yacTHBIE IPOU3BOHBIE b GyHKIHH

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

|'2—.r3_1.-'_']‘

=

OTtBeT:

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

o =z =
2. HaiiguTe yacTHBIE IPOU3BOIHBIE e GyHKIHU

o




sin(3 + 2x — 5y)
z =

2 —.I'L'_'l.-'?
cos(3+2x—5y)s2(2—xy' |+ sin(3+2x-5y 1427y’
OrtBer: 1 7.2
| 2—x _'!," 1
—cos(3+2x—5y) *5(2— x*y”) + sin(3 + 2x — 5y)7x*y*
(2 —xty7)?

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

_ sin(1+4x —3y)

= —
3+ xey’
cos(1+4x—3y) 54|'3—x‘.}". :|—5'E'i'!':'l—4x—3}':ZA'L_'!.".
OTtBer: 7
[3+x"y")
—cos(1+4x—3y)+*3(3+x"y")—sin(1+4x— 3y)7x"y*
(3 + x2y7)?

o =z  g=
4. Haiinute yacTHBIC MPOU3BOIHBIC .4 = byHKIIUN

o

_ sin(7 +4x —7y)

z

3 —x3y®
cos(T+ax—Ty)+4(3—2%y® )+ sin(T+a4x—-7y13x°y"
OrBer: 3 612
13—x"y" |
—cos(7+4x—7y) *7(3—x*y®) + sin(7 + 4x— Ty)6x’y°
(3 —x%y®)?
. dz 8=
5. Haiinure yacTHble TPOU3BOIHBIE e byHKIIUU
sin(5 + 8x — 5y)
z= .
3 — _x-f-ll:-r:
cos(B+Bx—5y)+8(3 —x-}}'b |+ sin(5+8x—5y 14.1"1}'5
OrtBer: — 1 6.2
|3—x ¥ |
—cos(5+ 8x—5y) *5(3 — x*y®) + sin(5+ 8x— 5y)6x*y°
(3 —x*y®)?
29. | Brimucatp ycioBue pu KOTOPOM BBIPAKEHUE VYK-1.B.2
P(x,y,z)dx + Q(X,y,z)dy+R(x,y,z)dz
npejcTaBisieT coboi quddepeHnuan HeKoTopoit GyHKIMU U(X,Y,Z).
Ortser: [laHHOe BhIpaxeHue MpeacTaBJsieT co0oii nupdepenunan pynkuun
u(x,y,z), ecan: P(x,y,z) — 310 yacTHasi npou3BoaHasi pyHKIMHU U(X,Y,Z) Mo
X;
Q(X,y,2) - 370 yacTHasi mpou3BoaHasi pyHKIUH U(X,Y,Z) mo y:
R(X,y,Z) 3T0 wacTHast npou3BoaHasi pyHKIMHU U(X,Y,Z) 1o Z.
30. | Kakas Touka Ha3bIBae€TCsl TOUKOW MakCUMyMma QYHKIUH Z = Fla; V)9 OIIK-1.3.1

Otser: Touka (x; V;) Ha3pIBaeTcs TOYKOH MaKCHMyMa GYHKIHH
z= f(x;¥) , ec/iM cymecTBYeT TaKkasi 0 - OKPECTHOCTh TOUKH




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

Fxiy) < £ (x:30)

31.

1. Haiitu npou3BoHYyI0 GYyHKIIUH

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

HanpasJeHuio K Touke M(2,6)

—2256

OTBeT: —
V2

2. Haiitu nmpou3BOAHYIO QYHKIUU

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

—280
OTBeT: —
Vi3

3. Haiiti mpou3BoAaHYIO QYHKINU

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

272
OTBeT: —
VAT

4. Haiit npou3BOIHYIO (HYHKIIHIO

T |

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

—1520

O1BeT: —
vl

B Touke K(1,1) mo

)

5. Haiitu npousBoanyto GyHKIIUU

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

HampaBJeHuio K Touke M (2,3)

-380
OT1BeT: —
V5

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

32.

Cdhopmynupyiite HEOOX0IUMOE YCIOBUE SIKCTPEMyMa
nudpepeHnupyeMoil pyHKIUM ABYX mepeMeHHbIX Z = f(x;v).
OtBer: Ecoin B Touke N(x,;v,) nuddepeHuupyemas GyHKIUs

z = f(x; v) nMeeT IKCTpeMyM, TO ee YacTHbIe IPOU3BOIHbIE B ITOii
Touke paBHbl Hyito [, (xp;vy) = 0, f' (x;v,) = 0. 10 yeaoBue
Ha3bIBAETCA HeO0XOAUMBIM YCJI0BHEM IKCTPeMyMa.

VYK-1.3.2

33.

Kakoe ypaBHeHue HazbiBaeTcs AuddepeHnanbHbIM ypaBHEHHEM
MIepPBOTO TOpsiiKa?
OtBer: /IudgdepeHnnanbHbIM  ypaBHEeHHEM IEPBOI0 MOPSIAKA
Ha3bIBaeTCs ypaBHEHHUe, cBs3bIBawowiee X, Y U Y'. OHO MoxkeT ObITh
3aaHO B OJAHOW U3 ¢opm:
F(x,y,y') =0,

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

OIIK-1.3.1

34.

B kakom ciydae ¢pyukiust y=¢(x,C) (uwmu ®(x, y, C) = 0), sBisercs
o01muM perienueM audepeHaIbHOro ypaBHEHUs IepBoro nopsiaka?
OtBer: O0mmM pemieHueM (001IIMM MHTErPaJIOM)

OIIK-1.3.1




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

35.

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

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

Na, pynkuus x* + y* — 2x = C ABJAsAETCS OOIIMM pelleHreM
AU(pPepeHnaTbLHOI0 YPABHEHUS.

YK-2.V.1

36.

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

KOTOPOEC MOXET OBITh MMPUMCHCHO JIA pCIICHUA HaHHOﬁ 3aJa4u.
1
!

OtBer: y =In|x| + C

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

2y =%
- x
OrBer: ¥y =5In|x| + €
OanuM u3 HMPPOBBIX CPEACTB, KOTOPbIE MOT'YT OBITH MPUMEHEHBI
JUISI pellleHus] TaHHOM 3a1a4M, OTHOCHTCS
Wolfram I\/I?thematica
v

. 'LJ' = —
3 - 3x

1
OtBer: y = 3 In|x| +C
Oanum u3 nHQPOBLIX CPEACTB, KOTOPbIE MOIYT OLITH PUMEHEHbI

AJIdA pemeﬂnﬂ IlaHHOﬁ 3adavuu, OTHOCHUTCH
Wolfram Mathematica

OrBer: y =7 In|x| + €
OI[HI/IM n3 III/I(])pOBbIX CpeacTB, KOTOPLIC MOFyT 6I)ITI) leI/IMeHeHbI
AJIA pelIcHus IlaHHOﬁ 3adavuu, OTHOCHUTCH
Wolfram Mathematica
' 3
5. y'==
a8
OrBer: y =3 In|x| + C
OnHum u3 undpoBbIX CPeaCcTB, KOTOPbIe MOI'YT ObITH IPUMEHEHBI
JJIA pemeﬂml lIaHHOﬁ 3a)1alm, OTHOCUTCHA
Wolfram Mathematica

6. y' =2

OrBer: Yy =9In|x| + €

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




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

1. y'=2
C ) .
OrBer: Yy =12In|x| + C
OnHuMm U3 Hu@poBbHIX CPEACTB, KOTOPbIe MOT'YT ObITH IPUMEHEHbI
JUJISI pellleHUs1 TaHHOM 3a1a4M, OTHOCUTCS
Wolfram Mathematica
2. y' =2
C ) .
OtBer: ¥ = 31In|x| + C
OnnuMm U3 Hu@poBbHIX CPEACTB, KOTOPbIe MOT'YT ObITH IPUMEHEHbI
JUJISI pellleHUs1 TaHHOM 3a1a4M, OTHOCUTCS
Wolfram Mathematica
3 '|.‘:|'|l = E
2 ) -
OrBer: ¥y =17In|x| + C
OanuM u3 HMPPOBBIX CPEACTB, KOTOPbIE MOI'YT OBITH NPUMEHEHbI
JUUISI pellleHUs TaHHOM 3a1auM, OTHOCUTCS
Wolfram Mathematica
—

4, yv' =

X

OrBer: y =27In|x| + C

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

37.

Pemnre 3anauy Komm npu HavanpHbIX yenoBusax: Y(1)=2 , T.e. HaliguTe
YJacTHbIE perieHus quddepeHIanbHbIX ypaBHEHUH, IPeACTaBICHHBIX
HIDKE

6. y' =2

OrBer: ¥y =9In|x| + 2

VK-2.3.1
YK-2.V.1
VK-2.V.3




OrBer: y =121In|x| + 2

31
8. y'==
X

OtBer: ¥y =31In|x| + 2
.17
9. v =—

OtBer: ¥y = 17In|x| + 2
10.y' = =z

X

OrBer: y =27In|x| + 2

38. | BemmummuTe HOMEp 101 KOTOPBIM PACIOJIOKEH PsiJl, IJIsI KOTOPOTO HE YK-1.3.1
BBITIOJTHSETCS HEOOXOAMMBIN MPU3HAK CXOIUMOCTH?
oo nZ+3
1) ZH: Lnagy
- 2
2) Zn:; n®4d
- -
oo a1~
3) Z": 13p2_2
w  NE+3
4) ZTE:.‘ n¥+1
Otgert: 3)
39. | Kakue npu3Haku uccle0BaHUs HAa CXOUMOCTh IPUMEHSIOT IS VK-2.3.1
YHCJIOBBIX PSAJIOB C MOJIOKUTEIBHBIMU WiIEHaMU? OIIK-1.Y.2
a) mpusHak JlanamGepa
b) npaswio Jlomurans
c) metox Kpamepa
d) mpusnak Komu.
Ortser: a), d)
40. | Ecnu psit CXOAMUTCS, TO YTO MOKHO CKa3aTh 00 00IIeM YiIeHe 3TOTOo YK-2.3.1
psana?
Otser: Ecam psig cxogurcs, TO ero 001Mii YieH 1, CTPEeMHUTCH K
HYJI0, T.e. [im 1 = 0. 3T0 yTBep:KAeHHe HA3bIBACTCH
1 —+0a
He00X0AUMBbIM NPU3HAKOM CXO0AMMOCTH psiia. B yacTHocTH, eciin
001IMH YJIeH 1, He CTPEMUTCS K HYJII0, TO PSIA PACXOAUTCS.
41. | Eciu oOmmii wieH psijia it,, He CTPEMHUTCS K HYJIIO, 4TO MOXKHO YK-2.V.1
YTBEPKAATh O CXOJAUMOCTH psia?
Otger: Ecau psin cxoaurcsi, TO ero o01IMii YjieH i, CTPEMUTCH K
HYJI0, T.e. [im 1, = 0. 3T0 yrBep:KaeHHe Ha3bIBAeTCs
71 —+00
HEeO00XO0AMMbIM NMPU3HAKOM CXOAMMOCTH psifa. B yacTHocTH, ecjin
001IMH YJIeH Ui, He CTPEMHUTCH K HYJII0, TO PSIi PACXOAUTCS.
42. | OOuwmii wieH psiga i, CTPEMHTCS K HYJIr0. JIOCTaTOYHO JIM 3TOTO st VK-1.B.2

TOTO, YTOOBI YTBEPKAATh, YTO JAHHBIN PSJl CXOAUTCS?
Otser: Ecam psig cxogurcs, TO ero 001Mii YieH 1, CTPEeMUTCH K




HYJI0, T.e. [im 1, = 0. 93T0 yTBep:KAeHHe HA3bIBACTCH

n—+oa

HGOﬁXOHI/IMbIM MNPU3HAKOM CXOAUMOCTH psAa, HO OHO HE ABJHAECTCHA

AO0CTATOYHBIM J1JIA TOIrO, 9TOOBI YTBEpPKAATh, UTO pPHAd CXOAUTCSH. T.e.

PSiT MOKET OBITh KaK CXOIAIIMMCSH, TAK U PACXOASIIIIUMCS.

43.

o 5n”

n=13,2_5
HccnenoBath TaHHBIN s HA CXOAMMOCTh. BriOepuTe MeTon
HUCCICI0OBaHUA U3 CIIMCKA:

a) HHTerpaibHbIii MPU3HAK CXOAMMOCTH

b) Heo6xoaumpblii MPU3HAK CXOAMMOCTH
c) Ilpusnak Komun
d) Tlpusnak Jlamambepa

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

VK-1.B.2

44,

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

ra | o

(5 I )

OTBeT: cXo0auTCA

N (4n
2. HccnenoBaTb CXOMUMOCTB psijia e | —— =
n=1{g,_z)n

OTBeT: cXoauTCH

o L]
3. HUccnenoBath CXOAUMOCTD psijia 2we | —————
o =1 T

[45]
[

|
I
L

OTBeT: cX0auTCA

N (4n
4. HccnenoBarh CXOIMMOCTD PAAA 2o ) ———
o |7

OTtBeTt: pacxoaurcs

- [In+3 4"
5. HccnenoBaTh CXOIUMOCTD Psijia 2o =

=1 (1p+a)En

OTBer: cxoauTcs

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

OIIK-1.B.1

45.

- [1n-—
1) HccnenoBaTh CXOAUMOCTD PANA 2.5 —
2T

ra |

[0 ]

OrtBer: cxonuTest
2) Kakoii npusHak Bel ucrons3zoBani. O00CHYHTE CBOM BBHIOOP.

o™
fn+l _ =

OrtBer: npumenum npusHak lanamoepa. [ = lim , T.K.

fi— oo O 3
2\3<1, To psia cxoaurcs. [IpuzHak cpaBHenus u npusHak Ko ne
M03BOJIAT OTBETUTH HA BONIPOC 3a1aHHS.

VK-2.B.2
OIlIK-1.¥.1

46.

= I &=
1) HccnenoBarh CXOAMMOCTD PAAA 2oy —————
n=1"

OTtBeT: pacxoaurcs
2) Kakoii npusHak Bel ucnonb3oBanu. O00CHY#TE CBOI BBIOOD.

OIlK-1.V.1




Ry

Otser: npuvennm npuzHak Koum. [ = 7/a =4 , 1.x.4>1, To psin
cxoautcesi. Heo0xoqumplii NpU3HAK, NPU3HAKH CPABHEHHUS U

Jamambepa He M03BOJISIIOT OTBETUTH HA BONPOC 3a1aHUS.

- (Im+3)4" -
47. 1) HccnenoBarb CXOAMMOCTD PSia 2 oey ~———— YK-2.V.3
(1nt4)5 VK-1.¥.2
OTBeT: cX0AUTCHA YK-2.V.1
2) Ha3zoBute kakoe-mu60 mudpoBoe CPeaCTBO, MPUMEHUMOE IS
pereHust gaHHOM 3aaa4un. OOOCHYWUTE Balll BHIOOP.
OTger:
K mudpoBbIiM cpeacTtBaM, KOTOpble MOI'YT ObITH NPUMEHEHbI IJIs
pelieHusi daHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe of0ecnedeHue, BKJIKOYaKinee 00JbmIOH Hadop
MaTeMaTu4ecKuX (GYHKIHUI B TOM 4YMCJIe CHCTEMY KOMIIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYI0O HA TMOATOTOBKY HHTEPAKTHBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

48. | TlycTb JaH 3HAKOUYEPEAYIOIMHCS PAN 2=y 1. Eciu pam, OIIK-1.3.1
COCTaBJICHHBIN U3 a0COMIOTHBIX BEIMYHH |Un|, CXOAUTCS, TO YTO MOKHO
CKa3aThb 0 3HaKouepeayrouemcs psaae? BeiOepure BEepHBIN OTBET.

a) Psagcxomurcs

b) Psin pacxoautcs

C) Psa cxomurcst abCOTOTHO
OrtBer: C)

49. | Ecnu aGCcomoTHRIE BETUYHUHBI YWICHOB 3HAKOUYEPETYIOIIErocs psiia OIIK-1.3.1
2=, 1, yOBIBAIOT U OOIIMI YIEH pAla CTPEMUTCS K HYJIIO, TO YTO OIIK-1.V.2
MOKHO CKa3aTh O CXOIUMOCTH psia? BoibepuTe BEepHBIi OTBET.

a) Psaa cxomures
b) Psn pacxomurcs
C) Psn cxoautcst abCOTIOTHO
OrBer: a)
50. | Crenennsle paasl. IHTEpBan U paguyc CXOIUMOCTH. YK-1.¥.2
YK-2.3.1
1. Haiftu 061aCcTh CXOIUMOCTH Psifia OIIK-1.B.1

oo

E :l.i‘!=l_:l.__-,l-.___”_:l.?!__”

n=>0
Orger: (—1;1)

2. Haiitu paamyc CXOAMMOCTH psa

Z(E,':Ir: =14+ 2y Ly L 2L

OtBer: R=0,5

3. Haiitu pagmyc cXoauMOCTH psja



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

Z[Sx)” =1+45x +25x% + -+ 5% 4 -
=0
OtBer: R=0,2
4. HaiiTu paguyc cXoAUMOCTH psaja

i[—lj”(l‘fj“zl 3x  (3x)° (—1)"(3x)"

n+1 2 3 n+1
1
Ortser: R =3

5. O61acThIO CXOJAMMOCTH Psaa

oa

Z Clx—a)"=C+C(x—a)+Clx—a)* ++C (x—a) ..
n=0
SBnsiercst unTepBai (2; 4). Haliqute ero paanyc cXoauMOCTH.
OtBet: R=1
51. | CreneHHOM psfl =g &, % "CXOAUTCA B TOUKE Xo.YTO MOXKHO VK-1.3.2
yTBEPKAaTh 00 aOCOTIOTHOM CXOUMOCTH ATOTO Psijia B KaXKAOW U3 OIIK-1.3.1
TOUYeK X, TAKHX, uTo|x| = |x,|?
Ortger: Ecan crenennoii pag 2. -, a,x " cXoquTcs B TOUKe X0, TO, OH
a0COJIIOTHO CXOMTCH B KAKIO0MH TOUKe X, 1151 KOTOPOii |x| < |x,].
JTO yTBepsK/JAeHHe Ha3bIBaeTCsl TeopeMoil Adeus.
52. VK-1.¥.2
1. Pasnoxutb MHOrOuWIeH f(x) = —x® —10x* —30x —31 pax | ONK-1.B.1
Teiiiopa B OKPECTHOCTH TOUKH ¥ = —2
OTtBer:

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

OTtBeT:
flx)=1-2(x—1)—5(x—1)*— (x—1)?

3. Pasnoxuth MEHOrOwIeH flx) = —2x*+ 14x* —25x +12 3
psan Teitopa B OKPECTHOCTH TOUKH ¥ = 2

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

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

OTBerT:
flx)=6+5(x+1)+4(x+1)*—2(x+1)3

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

Telisopa B OKpECTHOCTH TOYKH ¥ = —2




Bormpocsr (3amaun) nis 3avera / qudd. 3adera npeacTarieHsl B Tadnuie 16.

Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / audd. 3auera

No /it [Tepedyens BonpocoB (3amav) mist 3adeta / nudd. 3auerta

Kon
WHJUKAaTOpa

Y4eOHbIM MJIaHOM HE IPEyCMOTPEHO

[lepeuenr TeM nns KypCcOBOTO TMPOEKTHUPOBAHUS/BBIOIHEHUS KYpCOBOM pabOThI

Mpe/ICTaBIeHbI B Tabuie 17.

Tabmuna 17 — Ilepeyens TeM U1 KypcOBOTO MPOEKTUPOBAHNS/BBITIOJIHEHUS! KYPCOBOM paboThI

Ne i/t

KypCOBOi1 pabOThI

[TpumepHBIii TepeueHb TeM ISl KypCOBOT'O TPOSKTUPOBAHMUSI/BBITTOIHEHUS

Y4eOHBIM IUTAHOM HE MMpEaAYCMOTPCHO

BOHpOCLI I IIPOBCACHUSA HpOMe)KYTOqHOﬁ arTeCrtaiii B BHAC TCCTUPOBAHHA

IpeJICTaBICHBI B Ta0nwmie 18.

Tabmmna 18 — [IpumepHBbIii TepeueHb BOIIPOCOB ISl TECTOB

Ne
Kon
o/ [IpuMepHBIil nepeyeHb BOIIPOCOB ISl TECTOB WHJUKATOP
n a
TunoBo# BapuaHT TECTOB
1 cemectp
1. | Boruucnure 1) 1 YK-1.3.2
npeaen 2) 3 VK-2.V.1
. 3x>4+2x—7 3) 15
B I L I
OTtBet: 3)
(uHcTpykums: [Ipounraiite TekcT, BeIOEpUTE
MIPaBUJIHHBIN OTBET W 3aIHIINTE apTyMEHTEHI,
000CHOBBIBAIOIINE BBIOOP OTBETA)

2. | Toukoii pa3psiBa 1) 6 YK-1.V.2
byHKIMH 2) 2 OIIK-1.B.1
b x—3 3 1
- (x? 4+ 3)Inx 4) 4
ABIISIETCS TOYKA Ortger: 3)

(uacTpykuus: [IpounTaiite TekcT, BeIOEpHUTE
TIPABUJIHHBIN OTBET W 3AIHIITNTE apTyMEHTEI,
000CHOBBIBAIOIINE BEIOOP OTBETA)

3. | IlpousBoanas pyukiuu | 1) 2x - 4% In4 YK-2.V.1
y =x%.4% 2) 2x- 4%
paBHa 3) x-4*(2+ x)

4) x-4%(2 + xln4)
OTtBer: 4)

(uactpykuus: [IpounTaiiTe TEKCT, BEIOEPUTE




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

Abcuucca sketpemyma | 1) 8 YK-1.¥.2
byHKIIUH 2) 05
y=8-—x"+x 3) 1
paBHa 4) -05

OTtBer: 2)

(maCTpYyKIWHS: [IpounTaiiTe TEKCT, BEIOCPUTE

MIPaBWJIbHBIN OTBET U 3alUILNUTE apTyMEHTHI,

000CHOBBIBAIOIINE BBHIOOP OTBETA)
[Tpu xakux 3HaueHusx | 1) 8 YK-1.¥.2
aprymeHTa (yHKIHS 2) 0,5
uMeeT 3) 1
KCTPEMYM 4) -05
y=2x3—-1,5x+5 | OrBer: 2)4)

(ITpoumTaiiTe TEKCT, BEIOEPUTE MTPABUIIBLHBIC

BapHaHTHI OTBETA U 3AMUIINUTE APTyMEHTHI,

000CHOBBIBAIONINE BEIOOP OTBETOB)
Bbruncaure unrerpan | 1) — ——— + VK-1.¥.2
i dx ] arerox OIIK-1.Y.2
J (1 + xDarctgix 2) 11|mftgx| 4+

3) — I, '

arctgx
1

4) oot gx N

OtBeT: 1)

(uactpykuus: [IpounTaiite TEKCT, BEIOEPUTE

MTPABWJIBHBIN OTBET M 3aIMIIUTE apTyMEHTBI,

000CHOBBIBAIOIINE BHIOOP OTBETA)
Boruncnure 1) 0,5 (3-8x)05(-8) VK-2.V.1
MIPOU3BOHYIO 2) 0,5 (3-8x)°5 (8) VK-1.¥.2
byHKIUM
y=(3-8x)%° 3) 0,8 (3-8x)°° (-8)

4) -4 (3-8x)0°

Otget: 1) 4)

[Ipouuraiite TEKCT, BRIOEPUTE MPABUIbHBIC

BapUaHTHI OTBETA U 3AITUIIIATE APTyMEHTHI,

000CHOBBIBAIOIINE BBIOOP OTBETOB
Borunciure 1) y =251 VK-2.V.1
IPOM3BOJIHYIO BTOPOro | 2) v = &%
nopsitka GpyHKimum 3) v =51
_".1 = E:!.'n'—l 4) 25

OTteer: 3)

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




9. | O6patHoii pyHKLIKEH 1) v=x* OIIK-1.V¥.1
110 OTHOLICHHIO K 2) yv=—
(byIiKHHH 3) y=Inx
v =e" gBusercs .
PO 4) v =e"
OrtBer: 3)
(urctpykuus: [IpounTaiite TEKCT, BEIOEPUTE
MPABUJIBHBIN OTBET U 3aIMIIUTE apTyMEHTHI,
000CHOBBIBAIONIIE BHIOOP OTBETA)
10.| IlepBas npousBoIHAsS 1) ckopocTh 3MeHeHUsI PYHKIMHU OIIK-1.3.1
(GYHKIMY TIOKa3bIBacT: | 2) HampaBiicHHE QYHKIHH OIIK-1.¥.1
3) mnpupaineHue GyHKIIHNA
4) IpupalieHre apryMeHTa QyHKIum
Oteer: 1)
(maCTpyKIHs: [IpounTaiiTe TEKCT, BEIOCPUTE
MIPaBWJIbHBIN OTBET U 3alHILNTE apTyMEHTHI,
000CHOBBIBAIOLINE BHIOOP OTBETA)
11.| Tuddepenuman 1) OTHOIICHHMIO TIPUPAICHUS PYHKIIMU K OIIK-1.3.1
(GyHKIIMY paBeH IIPUPALLECHHIO apTyMEHTa OIIK-1.B.1
2) TPOM3BEICHHUIO MPHUPAIICHUS QYHKIIMN HA
MpUpalieHne apryMeHTa
3) npou3sBeIeHHIO MPOU3BOAHOI HA
npupalieHue apryMeHTa
4) mpupalIeHUuIo apryMeHTa
OTtBer: 3)
(uactpykuus: [IpounTaiite TEKCT, BEIOEPUTE
MPABUIIHHBIN OTBET U 3aIMIIUTE apTyMEHTHI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
12.| Beruncnure 9ncio 1) 1 YK-1.V.2
TOYEK pa3phiBa 2) 2 YK-2.V.1
byHKIMH 3) 3
__ x+72 4) 0
(x+ 3)*(x*—4)? | OTBer: 3)
(uHcTpykums: [Ipounraiite TekcT, BeIOEpUTE
MIPAaBUJIHHBIN OTBET W 3AIHIINTE apTyMEHTEHI,
000CHOBBIBAIOIINE BEIOOP OTBETA)
13.| Beruucnure 1) 0 YK-1.3.1
npezaen 2) 9 OIIK-1.V.1
. sin3x 3) 3
lim — 4) 1
OTger: 2)
14.| VpaBHeHue 1) y=2x++4 OIIK-1.V¥.1
KacareJIbHOU K 2) y=4x+3
rpaduxy GyHKIUN 3) y=2x—75
y=x3-2 4) y=3x—4
B €r0 TOYKE C OTBeT: 4)
abcumnccon (naCcTpyKIHs: [IpounTtaiiTe TEKCT, BEIOEPUTE
Xo= 1 numeer Buj MIPaBUJIbHBIN OTBET U 3aIUIINTE APIYMEHTHI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
15.| Beruncnure 3nagenne | 1) 0 YK-1.V.2
NPOM3BOAHOM BTOporo | 2) -1
nopsiaka GyHKIMun 3) 3




v = sinZx + 4x

| =

4) -4

B TOYKE ¥ = - OrtBer: 4)
N (uactpykuus: [IpounTaiite TEKCT, BEIOEPUTE
MIPABWJIBHBIN OTBET M 3aIMIIUTE apTyMEHTBI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
16.| MHOXecTBO 1) —Zxsin3x —>cos3x+C OIIK-1.V.1
epBOOOPA3HBIX : 1
byHKIH 2) 3xsin3x + _cos3x +C
f(x) = —xcos(3x) 3) 3151’:131—?6053;( +C
HMeeT BHA 4) 3xsin3x + 9cos3x + C
OtBer: 1) -
(maCTpyKIH: [IpounTaiiTe TEKCT, BEIOCPUTE
MIPaBWJIbHBIN OTBET U 3alUILUTE apTyMEHTHI,
000CHOBBIBAIOIINE BBIOOP OTBETA)
17.| Eciu K OIpeseieHHOMY 1) [* ;“ ; VK-2.V.1
UHTErpaty 1R e OIIK-1.¥.2
64 ; . (64 tdt
J % 26l
1 NET N 2 dt
MIPUMCHHTD 3) | 1 31ce
MOJICTAHOBKY -
x = t°, To OH mpHUMeT 4) 6 7 ra_dr“e
’ o R S
BUJT
Otgert: 4)
(uactpykuus: [IpounTaiite TEKCT, BEIOEPUTE
MIPaBWJIbHBIN OTBET U 3alHILINTE apTyMEHTHI,
000CHOBBIBAIOIIIKE BHIOOP OTBETA)
18.| Teno nBuxercs Mo 1) 6 OIIK-1.3.1
3aKOHY 2) 4 OIIK-1.V¥.1
S(t)=5t*+1, Torna 3) 10
CKOpOCTh B MOMEHT 4) 15
BpeMeHu t=1 paBHa Ortser: 4)
(uactpykuus: [IpounTaiite TEKCT, BEIOEPUTE
MPaBWJIbHBIN OTBET U 3alHIINUTE apTyMEHTHI,
000CHOBBIBAIONINE BHIOOP OTBETA)
19.| 3anummure OIIK-1.3.1
IIOCJIEIOBATEIBbHOCTh OIIK-1.V.1
JIEUCTBUU IIPH A) moACTaBUTH 3HaUEHUE BpeMeHu t=5uac B OIIK-1.¥.2

pEIICHUH 3a/aYu:

Teno nBuxkercs No
3aKOHY
S()=5t3+1(m/c), aT06BI
BBIYHCIIUTH CKOPOCTh B
MOMEHT BPEMEHHU

t=5 uac HyxHO

YpaBHEHHUE ITepEMELICHUS

b) BIpa3uTh Bpems B CeKyHIax

B) pa3nenuth nepemerienye Ha Bpemst

I') B34Th IPOU3BOIHYIO OT HEpEMEILICHHS
J1) moicTaBUTh B ypaBHEHUE MPOU3BOAHOMN
3HAa4CHHUE BPEMEHU

Ortser:
BB/l nnu I'BJ1

(naCTpYyKIHS: [IpounTaiiTe TEKCT U YCTAHOBUTE

IIOCJIEOBATEIIHLHOCTD. JAIIUIIINTE

COOTBCTCTBYIOIIYIO MTOCIICAOBATCIIbHOCTD 6y1(B

CJIEBA HAIPaBoO)




20.| Ykaxute QyHKIHH, 1) Xu sinx YK-2.3.1
KOTOPBIE SBIISTFOTCS 2) X utg2x
OKBUBAJICHTHBIMH NIpU | 3) X 1 COS2X
x—=0 4) Xwusin2x

OtBeT: 1)

(uactpykuus: [IpounTaiite TEKCT, BEIOEPUTE
MPABUJIBHBIN OTBET U 3aIMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)

21.| Kakoe u3 HUXKe 1) oTHOIICHHE TIpHpanieHust QYHKIUU K YK-2.3.1
MEPEYNCIIEHHBIX MpUPALICHUIO apTyMEHTa
IIPEIIOKECHU N 2) otHOWIEHHS (DYHKIMH K TPUPALLICHUIO
omnpezenser aprymeHra
IIPOU3BOJHYIO 3) oTHOUIeHKE TIpeaesa QYHKIMHA K apryMEHTY
dbyHKumMm (Koraa 4) npeaes OTHOLIEHHS MPUpPaMIeHUst GyHKIHT
npupalnieHue K MPUPAIIEHUI0 APTyMEHTA
aprymeHTta ctpemurcs k | OrBer: 4)

HYII0)? (maCTpyKUMS: [IpounTaiiTe TeKCT, BHIOEPHUTE
MIPaBWJIbHBIN OTBET U 3alHILINTE apTyMEHTHI,
000CHOBBIBAIOLINE BHIOOP OTBETA)

2 ceMecTp

1. | INonHsIi 1) 2x*ydx + 3x*y dy VK-1.¥.2
g depeHman 2) 3x2yidx + 2x°ydy
pynxIMN 3) 3x*ydx + 2xydy
z=x%y? 4) 2x*yidx + 3x ydy
paBCH OTtBer: 2)

(uactpykuus: [IpounTaiite TEKCT, BEIOEPUTE
MIPABUJIHHBIN OTBET U 3aIMIIUTE apTyMEHTHI,
000CHOBBIBAIOIINE BHIOOP OTBETA)

2. | YKaXUTE CXOISIIUICS 1) 7, L_ YK-2.V.1
YHCIOBOM sl

e 2) I
3) Tim =
4) Tioz
OtBert: 2)
(uacTpykuus: [IpounTaiite TeKcT, BEIOEpUTE
MIPaBWJIbHBIN OTBET U 3alHIINUTE apTyMEHTHI,
00OCHOBBIBAIONINE BHIOOP OTBETA)

3. | YkaxxkuTe cTeIeHHOI 1) X l% (x —2)" OIIK-1.V.1
pAan, as KOT.OpOFO 2) T=, n(x—2)" OIIK-1.YV.2
unTepnan (0;2) T .

SIBIISICTCS MHTEPBAIOM 3) Xi= n (x—1)"

CXOJIMMOCTH. 4) Yoo n(x+2)"
OTteer: 3)

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




VYKaxuTe 4acTHYIO 1) 6 YK-1.Y.2
IPOU3BOJIHYIO T10 2) 6xvy
Vv QyHKIMH OBYX 3) 6x
MEPEMEHHBIX Z = 3xty 4) 3x°
OTtgert: 4)
HeoOxomuMmeiii 1) I=, 3_‘? VYK-1.3.1
MPU3HAK CXOJUMOCTH oo
HE BBITIOJHEH JIIS psijia 2) Loy —
3) T
OTtBer: 3)
(urCcTpyKIWMs: [IpounTtaiiTe TeKCT, BRIOEpHUTE
MIPABUJIbHBIN OTBET U 3AIMIIUTE apTyMEHTHI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
OIIK-1.B.1
K kakomy Buny 1) o N743 4) OyHKIIMOHATBHBIHA
OTHOCHUTCS KaXIbIi U3 n=1nde7 P
psIoB
2) X n(x+ 2)"| 5)3HaKkonepeMeHHbIH
pAn
3) 17, '1—53':‘_1'11: 6)I1010KUTENbHBIA
- n=+7 YHUCJIOBOM Psif
OtBer:1)6); 2)4); 3)5)
(uHCTpyKIWMs: [IpounTaliTe TEKCT M YCTAHOBUTE
cootBeTcTBHE. K KaxKI0M IO3UIMN, JAHHOM! B
JICBOM CTOJIOIIE, TOJIOEPUTE COOTBETCTBYIOILYIO
TIO3UIINIO B TIPABOM CTOJIOIIE)
Paccunraiite yactHyr0 1) 2cos(5x+ 2y) OIIK-1.3.1
TIPOU3BOIHYIO z_" 2) —2sin(bx+ 2y) OIIK-1.V.1
4 3) cos(5x+ 2y)
2yinf;(5x_ 29) 4) (5x + 2)cos(5x + 2y)
o OrtBet: 2)
(uHCcTpyKIWMs: [IpounTaiiTe TEKCT, BRIOEpPHUTE
MIPAaBUJILHBIN OTBET U 3AIMIITUTE apTyMEHTHI,
000CHOBBIBAIOIINE BEIOOP OTBETA)
Haiinure obnacts 1) [-4,0) YK-2.V.1
CXOLMMOCTH 2) (-3,0) OIIK-1.B.1
T 9 (20
" 4) [-1,0)
Orser: 1)
(unCcTpyKIWMs: [IpounTaiiTe TEKCT, BRIOEpHUTE
MPaBUJILHBIN OTBET U 3AIMIITUTE apTyMEHTHI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
Haiinure 3HaueHue 1) 5 YK-2.V.1
(GyHKIUU IBYX 2) 2
MIEPEMEHHBIX 3) 10
z=2x-y+15 B Touke A(- | 4) 19




2,1)

OTtBer: 3)

(maCTpyKIHs: [IpounTtaiiTe TEKCT, BRIOEpUTE
MPaBUJIbHBIN OTBET U 3alUIINTE APIYMEHTHI,
000CHOBBIBAIOIINE BEIOOP OTBETA)

10.| Haitnure yacTHYIO 1) Zcos(bx+ 2y) OIIK-1.3.1
HpOI/I3BOl[HYIO% 2) —2cos(5x + 2y) OIIK-1.Y.1
ESR— 4 3) cos(5x+ 2y)
zyszz'JIEEX—'E}‘:' 4) (5 + 2)cos(3x +2y)
OTtBer: 1)
(urCcTpykuwms: [IpounTaiiTe TEKCT, BEIOCPUTE
IIPABUJIbHBIN OTBET U 3aIMILIUTE apryMEHTHI,
000CHOBBIBAIOIINE BBIOOP OTBETA)
11.| lana (byHnKuI/Iﬂ 1) 1+ 3x— j—x: VK-1.V.2
fx) = €™, rorna 2) 1+ 3x+ 9x?
nepBble TpU (OTJIMYHbIE 3) 1— 3x+ 9x°
OT HYJIs1) 4JieHa 3 .
pasIoKEHHUs ITOU 4) 1+3x+ v
(GYHKINUH B pAT
Telnopa B Otser: 4)
OKPECTHOCTH TOYKH (uaCTpYyKWM: [IpounTaiiTe TeKCT, BEIOEpHUTE
xy = 0 umeroT BUj IIPABUJIbHBIN OTBET U 3aIMILIUTE apTyMEHTHI,
000CHOBBIBAIOIINE BBHIOOP OTBETA)
12.| Ins dyHKIMH OrBert: YK-1.¥.2
f(x) = e* nepsoie 14 3x 422 OIIK-1.B.1
TPH, OTJHIHBIC OT (ITpounTaiiTe TEKCT U 3aMUIIUTE PA3BEPHYTHIN
HYyIUA, SICHa 000CHOBAHHBII OTBET).
Pa3I0KEHUs B P
Tennopa B
OKPECTHOCTH TOYKH
x5 = 0 uMeroT BUJ
13.| HeoOxonumbrii 1) ¥=_ n®+3 OIIK-1.3.1
IPHU3HAK CXOAUMOCTH n=lnd+g OIIK-1.V.1
HE BBITIOJHEH IS psia 2) L= s
3) I
4) T, o
Otser: 1
(uactpykuus: [IpounTaiiTe TEKCT, BEIOEPUTE
MIPABUJIBHBIN OTBET U 3aIMILIUTE apTyMEHTHI,
000CHOBBIBAIONINE BHIOOP OTBETA)
14.| Haiiaure o6sacTb 1) [0, 4) YK-2.V.1
CXOMMOCTH 2) (0,3)
To e 3) (0.2
e 4) (0,1)
Ortser: 1)
(uactpykuus: [Ipounraiite TEKCT, BBIOEpUTE
MPABUJIBHBIN OTBET U 3aIMILIUTE apTyMEHTHI,
000CHOBBIBAIONIE BHIOOP OTBETA)
15.| YactHast npousBognass | 1) 6 OIIK-1.3.1
1o ¥ (pyHKIUU ABYX 2) 6xy OIIK-1.¥.1




MIEPEMEHHBIX
z=3x°y

3) 6x

4) 6x + 3x°

OTtBerT: 2)

(urCTpyKIWMs: [IpounTaiiTe TEKCT, BRIOCPHUTE
MIPABWJIBHBIN OTBET M 3aIMIIUTE apPTyMEHTBI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)

16.

3HaveHue GyHKIUN
JIBYX TIEPEMEHHBIX
7z=3x-2y+16 B Touke
A(1,2) paBHO

1) 15

2) 20

3) -15

4) -20

OtBeT: 1)

(urCcTpyKIWMs: [IpounTtaiiTe TeKCT, BRIOEpHUTE
MIPABWJIBHBIN OTBET M 3aIHIIUTE apPTyMEHTBI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)

YK-2.V.1

17.

VYkaxure Tun

Qg epeHaIbLHOro
ypaBHEHUS
Cx+1)y'+y==x:

OTtBeTsI:
1) VYpaBHeHUE ¢ pa3aACSIFOIIUMHUCS
MepeMEHHbIMU
2) JluHeiiHOe ypaBHEHHE
3) VYpauenwue bepuymiu
4) VYpaBHeHHe B NOJIHBIX AuddepeHmnanax

OTtBert: 2)

(uactpykuus: [IpounTaiite TEKCT, BEIOEPUTE
MTPABWJIBHBIN OTBET M 3aIMIINTE apTyMEHTBI,
000CHOBBIBAIOIINE BHIOOP OTBETA)

YK-2.3.1

18.

VYkaxute ob1ee
peuieHue

QG pepeHIaIbLHOr0
ypaBHEHUS

(2x + 1)dy + y*dx =0

1) y=2In[2x+ 1|+ C
2) v=In|2x +C|

_ 2
3) ¥y= In|2Zx+1]+C

4) y = 3In|x|

Ortser: 3)

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

OIIK-1.V.1

19.

VYkaxkute yactTHoe penieHue auddepeHuanbHOro
YpaBHCHHUS
v' + 2y = 4, ynoBIeTBOpSAIOIIEE HAYATLHOMY
ycnosuio ¥(0) = 5:

1) y=4e ¥ +5

2) v=4—x

3) y=3e " +2

4) y=2e" +2

OTteer: 3)
(maCTpYKIMS: [TpounTaliTe TEKCT, BHIOSPHUTE
HpaBHHLHBIﬁ OTBECT M 3aIIMIINTC apryMCHTHI,
000CHOBBIBAIOIINE BHIOOP OTBETA)

OIIK-1.3.1
OIIK-1.V.1

20.

Cpenu nepedncieHHbIX

TuddepeHIaIbHbIX
YpaBHEHUHN YKAKHUTE

1) (x*+y* +2x)dx + 2xydy =0
2) (x*+y%)dx +2xydy =0
3) (xy*+x)dx+ (x*y—y)dy =0

OIIK-1.3.1
VK-2.3.1




ypaBHEHHE C 4) (x*+y)dx —xdy =10
pa3IeNIOIUMUCS
MIEPEMEHHBIMU: Otger: 3)

(urctpykuus: [IpounTaiite TEKCT, BEIOEPUTE
MIPABWJIBHBIN OTBET M 3aIMIIUTE apPTyMEHTBI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)

CucreMa OlLIEHUBAHUS TECTOBBIX 3a/IaHUM:

1 tum) 3aganrie KOMOMHMPOBAHHOTO THIA C BBIOOPOM OJHOTO BEPHOT'O OTBETAa M3 YETHIPEX
MPEJIOKEHHBIX U 000CHOBAaHHEM BbIOOpA CUMTAETCS BEPHBIM, €CJIH MPaBUIbHO yKa3aHa nudpa
U TIpUBEICHBI KOHKPETHBIC AapryMEHThI, HCIOJb3yeMble TpH BbIOOpPe oTBeTa. [lomHoe
COBIIAJICHUE C BEPHBIM OTBETOM OILICHUBAETCs | OallyioM, HEBEPHBIN OTBET WJIM €r0 OTCYTCTBHE —
0 Gamos.

2 Ttun) 3agaHue KOMOMHHMPOBAHHOTO THIA C BBIOOPOM HECKOJIBKHUX BApUAHTOB OTBETA W3
MPEJIOKEHHBIX U Pa3BEPHYTHIM OOOCHOBAHHWEM BbIOOpA CUMTAETCS BEPHBIM, €CIIM MPABHIBHO
yKa3aHbl UGPB U MPUBEACHBI KOHKPETHBIC apTyMEHTHI, UCTIOJIb3yeMbIe MPH BHIOOPE OTBETOB.
[TonHOE coBmazieHue ¢ BEPHBIM OTBETOM OlLlIeHHMBaeTcs 1 Oamiom, eciiy JAOMYyIIEeHbl OIUUOKU WU
oTBeT OTCYTCTBYeT — () 6asuIoB.

3 Tun) 3amaHue 3aKpBHITOTO TUIA HA YCTAHOBIIEHHWE COOTBETCTBHSI CUMTAETCS BEPHBIM, €CIIH
YCTaHOBJICHBI BCE COOTBETCTBUA (MO3UIIMU W3 OJHOTO CTOJOIla BEPHO COMOCTABIICHBI C
MO3UIUSAMH APyroro ctojbua). [lomHoe coBnazeHune ¢ BEpHBIM OTBETOM OllIeHHUBaeTcs 1 6amiom,
HEBEPHBII OTBET WK ero oTcyTcTBHE — () 0amioB

4 tun) 3amaHue 3aKPBHITOTO THUIA HA YCTAaHOBJIEHUE MOCJIEIOBATEIHHOCTH CUUTAECTCS BEPHBIM,
€CIIM TPaBUJIBHO YyKa3zaHa BCs mocienoBarenbHOCTh mudp. IloaHoe coBmazeHune ¢ BEpHBIM
OTBETOM OlIeHHBaeTcs | GaoMm, eciu JOMyIIeHbl OIIHMOKH U OTBET OTCYTCTBYeT — 0 Oasios.

5 tumn) 3amaHue OTKPBITOIO THUIIA C PAa3BEPHYTHIM OTBETOM CUUTAETCS BEPHBIM, €CIIM OTBET
COBMAJIaeT C JTAJOHHBIM IO COAEpkKaHWIO M mTojHoTe. [IpaBUIBHBIM OTBET 3a 3amaHue
olleHuBaeTcs B 3 Oaiia, €Clii JOMYIIeHa OJHa OIKUOKa \ HETOUHOCTH \ OTBET MPaBUIIbHBIN, HO HE
HOJHBIN - 1 6asu1, ecnu gomyineHo 6osiee 1 ommoOKu \ OTBET HEMPaBUIIbHBINA \ OTBET OTCYTCTBYET
— 0 6asoB.

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

Tabmuna 19 — IlepedeHb KOHTPOIBHBIX padOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Meroauueckue  Marepuaibl,  ONpPEIENSAIOUIMEe  MPOLEAyphl  OLICHWBAaHUS
MHAMKATOPOB, XapaKTepU3YIOUIUMX JTanbl (OPMUPOBAHUS KOMIETEHLUH, COJIEpKarcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTHpYyOIIUX NOPSAAOK M MPOLEAYPY
MPOBEJEHUS TEKYLIEr0 KOHTPOJISl YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTecTali 00y4aroIuxcs
I'VAIL

11. Meroauyeckue yKazaHus A1 00yUJaOIIUXCs IO OCBOCHUIO JUCITUTUTHHBI

11.1. Meroauueckue ykasaHMs A OOy4aromUXcs 10 OCBOEHHIO JIEKIIMOHHOTO
Marepuaa.

OcHOBHOE Ha3HAYEHME JEKIIMOHHOTO MaTepuaia — JIOTUYECKH CTPOWHOE, CUCTEMHOE,
riyOOKOoe W sICHOE HW3IIOKEHHWE YdeOHOro marepuana. Ha3sHaueHWe COBpEMEHHOH JIEKIIMU B
paMKax IUCIMIIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(POPMALMIO 1O TEME, a B OCBOCHUU
byHIaMEeHTANBFHBIX TPOOJEeM IUCHUIUIMHBI, METOJOB HAyJyHOTO ITO3HAHHS, HOBEWUIIHX
JOCTHDKEHUI HaydHOH MbIciu. B yueOHOM mporiecce JeKIUs BBINOIHAET METOI0JOTHYECKYIO,
OpraHU3aIMOHHYI0 U WHPOPMANMOHHYIO (YHKIWH. JIEKIMs pacKpbIBaeT MOHATUHHBIN armapat




KOHKPETHOW o0yacTH 3HaHuUs, €€ MpoOJieMbl, AaeT IEeIbHOE MPEACTaBICHUE O AUCIHILIMHE,
IIOKa3bIBACT B3aUMOCBS3b C IPYTUMH JUCLIUATIIIMHAMM.

[lnanupyemMble pe3yabTaThl IPH OCBOSHUH 00YYaIOIIMMUCS JICKIIMOHHOTO MaTepHraa;

— TIOJYy4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBA3aHHBIX 3HAaHUN, YPOBECHb
KOTOPBIX OIPEIEIISIETCS LEIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHOU TEME;

— TOJIy4€HHE OIbITa TBOPYECKOM pabOThl COBMECTHO C IPENOJaBaTEIEM;

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

— TOsBJIEHHE HEOOXOAMMOT0 HHTEpEeca, HEOOXOAUMOTO Il CAMOCTOSTEIbHON pabOThI;

— TIOJy4YyeHUE 3HAHUH O COBPEMEHHOM YPOBHE pa3BUTHS HAyKM U TEXHUKU U O
IPOTHO3€E UX pa3BUTH Ha OJIIKaHIINE TOIBI;

— HayuyuTbCs METOJMYECKH oOpabaTbiBaTh MaTepuasl (BbIACIATH TJIABHBIE MBICIU U
IIOJIOKECHUSA, IPUXOAUTH K KOHKPETHBIM BBIBOJAM, IIOBTOPSATH HX B PAa3IMYHBIX
bopmynHupoBKax);

— IOJIy4eHHE TOYHOI'O IOHUMAHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TOHATHH.

JlekMOHHBI ~MaTepua’d MOXET COINPOBOXKAATHCS JIEMOHCTpAlMed ClIaiIoB U
UCIOJIb30BAaHUEM DPA3aTOYHOI0 MaTepualla IpU HPOBEIEHUM KOPOTKHX JTUCKYCCHH 00
O0COOEHHOCTSIX IPUMEHEHUSI OT/IEIbHBIX TEMATHUK 110 IUCLHUIUIMHE.

CrpyKTypa npefocTaBieHusl JEKIHNOHHOIO MaTepuara:

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

11.2. Metoauueckue ykazaHUs sl OOY4YalOIIUXCS MO MPOXOXKACHUIO MPAKTUYECKUX
3aHATHH

[IpakTueckoe 3aHSATHE SBISETCS OAHONW M3 OCHOBHBIX (DOpPM OpraHu3alMuHu y4eOHOTO
mpoliecca, 3aKJIF0YAI0IIasICs B BBINOJHEHUH O0YUaIOIIMMHUCS TOJT PYKOBOJICTBOM MPETIOaBaTENs
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEeJIbl0 YCBOGHUS HAYYHO-TEOPETUUYECKHMX OCHOB YyueOHOMU
JTUCIUTITMHBI, TPUOOPETEHUsS] YMEHUN U HaBBIKOB, OIIBITA TBOPUYECKOM JCSITEIHBHOCTH.

[enpro MpaKTUYECKOTO 3aHIATHS Ui 00y4YaroIIerocs sBsieTcs MPUBUTHE 00YyJarOIIUMCS
YMEHUHN U HABBIKOB MPAKTUUECKOU JIEATETLHOCTH 110 U3y4aeMOU TUCIHUIIINHE.

[Tnanupyemble pe3yabTaThl MPU OCBOSHUHU O0YUYAIONIUMCS MPAKTUYECKUX 3aHITHIA:

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

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSTENILHOCTH  MBIIUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBJAJICHHE HOBBIMHM METOJAMH W METOAMKAMHM HM3YYEeHHsS KOHKPETHOW y4yeOHOMU
JHUCIUTLINHEL

— BbIpabOTKa CIOCOOHOCTH JIOTMYECKOTO OCMBICICHUS TOJYYCHHBIX 3HAHUW IS
BBITIOJTHCHMS 3aTaHHI;

— CBSI3aHHBIE C MOJIyYeHHEM HOBOW MH(POpPMAIUH IMyTEM CaMOCTOSTEIHHO BHIOPAHHBIX
obecrnevyeHrne paluoHAIBHOTO COYETaH!sI KOJUIEKTUBHOW U MHAUBUIyalbHOU (popM 00ydeHHS.

Q@YHKINN MPAKTUYECKUX 3aHATUM:

— IIO3HaBaTelIbHasd;

— pa3BHBaoILas;

— BOCHOHUTATCIbLHAS.

[To xapakTepy BBIMIONHAEMBIX OOYYAIOIIMMCS 3aJaHUN MO MPAKTHUYECKUM 3aHITHSIM
MOAPA3ACIAIOTCS Ha!

— O3HAKOMHTENIbHBIE, TMPOBOJAMMBIE C LEIbI0 3aKPEIUIEHUS UM KOHKpETH3aluu
M3y4EHHOTO TEOPETUYECKOTO MaTepuaa;



— aHaJIWTUYECKHE, CTaBSIIME CBOCH ILIEJIbIO MOTyYeHHE HOBOM MH(OpMAIMK Ha OCHOBE
(dbopMa30BaHHBIX METOJIOB;

— TBOpYECKHE, [T0IXO0/I0B K PELIECHUIO 3a/]au.

@OopMBI OpraHu3alyy MPAKTUYECKUX 3aHATUN:

- B UHTepakTUBHOH (QopMe (pelieHHe CHUTYallMOHHBIX 3aJad, 3aHATUS 110
MOJIEJIMPOBAHUIO PEATIBbHBIX YCIOBUMN, TPYIIIOBBbIE JUCKYCCHH);

- B HE MHTEPAKTUBHOH (opmMme (BBINOJIHEHHE YIPaXXHEHUH, PElIeHHEe THIOBBIX 3ajad,
pellieHNe CUTYAl[MOHHBIX 33]1a4 U JAPYTOE).

TpeOGoBaHus K TPOBEICHUIO TPAKTUYCCKUX 3aHITUM

[IpakTuueckre 3aHATHS HAUMHAIOTCA C 3aldCH B OKypHal IMpernojaBaTesis
MPHUCYTCTBYIOIIUX CTYICHTOB. 3aTEM OOBSIBISICTCS TEMA MPAKTUYECKUX 3aHITHM.

[IpenogaBaTens 4MTaeT yCIOBHE 3aJayd M MpeAsiaraeT CTYJEHTaM CaMOCTOSATEIbHO
pelInTh 3a/1ady, UCIOb3Ys 3HaHUWs, MOJNy4YeHHBbIC CTyIEeHTOM Ha JeKuuu. CTyIeHT, KOTOPBIH
NEPBBIM pElIni 3a7ady, BbI3bIBAETCS K JOCKEe. B cilydyae eciu CTYIAEHT MpaBUIIBLHO PEIIn
3a/ady, OH moyydaer 5 OayoB. Ecim cTyneHT pemaer 3aady ¢ MOMOIIBIO MPermoaaBaTelis, TO
nonyyaer 4 Oamna. 3aTeM, B KOHIIE CEMECTpPa, OILIEHKH CTYACHTOB (BKJIIOYAs OIEHKY
MOCEIIAeMOCTH) TIEePEeBOMATCS B OOHyCHl (kadectBO) or O g0 5 OammoB. Dtu OOHYCHI
n00aBISAIOTCS K 0011l cymme 0aioB B paMKaxX MOAYJIbHO-PEUTHHTOBON CHCTEMBI.

CrynmeHTaM BBITAeTCs JOMAITHEE 3aJaHWe B BHJE 3a7ad, KOTOPhIE OHHU CIAIOT B
YCTaHOBJICHHBIE CPOKHU.

11.3. Mertoauueckue ykazaHus JUIsl OOYYaAIOIIMXCS MO MPOXO0XKICHUIO CAMOCTOSITEIHHOMN
paboTsl

B Xo/1e BBITIOJIHEHUSI CaMOCTOSITEIbHON PabOThI, 0OYYAIOUIUIICS BBIMOIHICT PabOTy IO
3aJIaHUI0 M TIPH METOJUYECKOM PYKOBOJICTBE IMPETOaBaTelisi, HO 0€3 ero HemocpeJICTBEHHOTO
YUYaCTHS.

s oOydarommxcsi 1Mo 3a09HON (opMe OOyYeHHs, CaMOCTOSTENbHAs padoTa MOXKET
BKJTI0YATh B CE0s1 KOHTPOJIBHYIO padoTy.

B mporecce BBITIOTHEHHSI CaMOCTOSITEIIBHON paboThI, y oOydaromierocs: (GopMupyeTcs
1enecoo0pasHoe IIAHUPOBaHKUE PaboUero BpeMeHH, KOTOPOE MO3BOJIET UM Pa3BUBATh YMEHHUS
N HABBIKM B YCBOCHHMU W CHCTCMATHU3AllUH HpI/IO6p€TaeMI)IX 3HaHHI>'I, oOecrieunBaeT BBICOKHI
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOY4YEeHHs, TOMOTaeT TMOJYYUTh HABBIKUM TOBBIIICHUS
MpoQeCCHOHAIBHOTO YPOBHSI.

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

—  y4eOHO-METOAMYECKH MaTepHan Mo AUCIHUILTHUHE;

11.4. Metoauueckre yKazaHusl JUIsl OOyYaroIMXCS IO MPOXOXKICHHUIO TEKYILIETro
KOHTPOJI YCIIEBAEMOCTH.

Texkymuil KOHTPOJIb YCIEBAEMOCTH IIPEAYCMaTpUBAECT KOHTPOJb KayeCTBAa 3HAHUMU
00y4aroImuxcsi, OCyIIECTBISEMOI0 B TEUEHUE CEeMecTpa C ILIeJbI0 OLCHMBAHUS X0Jla OCBOEHUS
JTUCIUIUIAHBI.

B Teuenume cemectpa B cucteme JIucTaHUuOHHOro oOydenuss I'YAII B dopme
TECTUPOBAHUSI TPOBOJATCS JBE IMPOBEPOUHbIE pPAOOTHI [0 PEHIeHUI0 3aJady M OJUH
TEOPETUYECKHUI OIpoc (IEpedeHb BOIMPOCOB JUIsl TECTOB pa3MellleH B «baHke BoOIpocoB» B
cuctemMe AucTaHUUOHHOrO oO0yuyeHuss ['YAII), Ha nDpakTHUECKUX 3aHATUSIX MPOBOJATCS
pOBEPOUHBIE pabOTHI MO pasjesiaM Kypca B MHUCbMEHHOU (opMe, pacCUMTaHHbIE KaK Ha LIe10e
3aHATHE, TAK U HA €T0 YaCTh.

Pe3ynpTaThl TEKyIIEro KOHTPOJS YCIIEBAEMOCTH OyIyT YUUTHIBATHCS MPH MPOBEACHUU
IIPOMEXKYTOUHOM arTecTanuu (MpU UCIOJIB30BaHUU OaJIbHO-PEUTHUHIOBOI CUCTEMbI OLICHUBAHUS,



KaXIbIi BHJ KOHTPOJIS OLEHMBAeTCs B Oaiax, M3 KOTOPBIX (HOPMHUPYETCS HMTOTOBBIM
pe3ynbTarT).

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

IIpomexxyrounass  arrecranuss  oOyyaroIMXCs — IpeAycMaTpuBaeT  OLCHMBAHUE
IPOMEXYTOUYHBIX U OKOHYATEIBHBIX PE3yIbTaTOB O0YyUYEHHS 0 TUCHUIUIMHE. DK3aMeH — Gopma
OLIEHKU 3HAHMM, MOJYyYEHHBIX 00YYalOIUMCs B MPOLECCEe U3YUYEHUsS] BCEH NUCLUIUIMHBI WIH €€
YaCTH, HAaBBIKOB CaMOCTOSTEIBHOW paboOThl, CHOCOOHOCTH NPUMEHSTh HMX Ui PpEIICHUsS
IIPAKTUYECKUX 3a1ad. DK3aMEH, KaK IPaBUIIO, IIPOBOJUTCS B IIEPUOJ IK3aMEHALIMOHHOW CECCUU
U 3aBEpILIACTCS aTTECTAllMOHHOM OLEHKOW «OTIMYHO», «XOPOLIO», «YAOBIECTBOPUTEIBHO,
«HEYAOBIETBOPUTEIILHOY.



Jluct BHECeHUs! U3MEHEHUH B pabouyio MporpaMmy JAUCHUIUINHBI

Jlara BHECEeHHS
H3MEHEHUI U
JIOTIOJTHCHUH.

TToamuce
BHECIIIETO
H3MEHECHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

Hata u Ne

MPOTOKOIA
3acemaHus
Kadeapbl

Ionnuce
3aB.

kadenpoi




