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AHHOTaUs

HNucrunmaa «Marematuka. MareMaTHYecKHil aHaiu3» BXOJIUT B 00pa3oBaTEIbHYIO
poTrpaMMy BBICIIET0 00pa3oBaHUs — MPOrpaMMy OakallaBpHara 10 HaIpaBICHUIO MOJATOTOBKH/
cnenuanpHoctTn  23.03.01  «TexHonorust TpPaHCHOPTHBIX MPOILIECCOB»  HANpPaBICHHOCTU
«Opranuzanusi MepeBO30K U YIPABJICHUE B €IMHOW TPAHCIOPTHOW cucTtemey. JucuuruimHa
peanmmu3yetcs kadenpoit «Nely.

JlucuuiuinHa HaresieHa Ha () OPMHUPOBAHKE Y BBIITYCKHHUKA CIEIYIONIMX KOMITCTCHIINIA:

VYK-1 «CnocoGeH OCyIIECTBIATh MOUCK, KPUTHUCCKUN aHAIM3 U CHHTE3 MH(GOpMaIuH,
MPUMEHSATb CUCTEMHBIN TTOAXO0/ JIJISl PEIICHUsI TIOCTABICHHBIX 3a/1a4»

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

OIIK-1 «Crnoco0GeH NpUMEHATh €CTECTBEHHOHAYYHBIE M OOIIEMH)KEHEpHBIC 3HAHU,
METO/Ibl MaTEMaTHYECKOI0 aHAIN3a U MOJACITUPOBAHUS B TPO(HECCUOHATILHOU e TEILHOCTI

CoaepxaHve  AMCHUIUIMHBL ~ OXBaTbIBa€T  KPYr  BOIPOCOB,  CBSI3aHHBIX €
muddepeHIMaTbHBIM 1 UHTETPAIbHBIM UCUHUCIICHHEM, TEOpHUEW MpEeAesioB U PSIAOB U HX
MIPUMEHEHUEM.

[IpenogaBanne AMCHUIUIMHBI MPEAyCMATpUBAET Cienyromue (QopMbl OpraHu3aluu
y4eOHOTO TIpolecca: JleKyuu, NpaKmuyeckue 3auamus, Ccamocmosmenvhas paboma
obyuaroue2ocs.

[IporpamMmmMoit AMCHUIIIMHBI MPETYCMOTPEHBI CIEAYIONINE BUIBI KOHTPOJS: TEKYIIUI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHAS aTTeCTaIHs B (popMe dK3aMeHa.

OO0masi TpyAO0EMKOCTh OCBOEHHSI JUCUHUIUIMHBI COCTaBJISET 8 3a4eTHBIX enuHul, 288
4acoB.

SI3bIK 00yUYeHUs IO TUCIUILTUHE KPYCCKHM »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB O0YUEHUS MO AUCIUILTHHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

— (opmupoBaHUE y CTYACHTOB TOHUMAHUS POJIU MATEMAaTUKHA B COBPEMEHHOM
MUpE, HayKe U MPAKTUYECKON JesTeIbHOCTH B M30paHHON CIEIHaTbHOCTH;

— ($opMHpOBaHKE Y CTYACHTOB CIIOCOOHOCTH M HABBIKOB (hOPMYJIHPOBATH U PEIIaTh
npodeccuoHaNbHBIE 3314l C HCIOJB30BAHUEM arllaparta MaTeMaTHYeCKOTro
aHaims3a.

1.2. JlucumninHa BXOIUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTEIbHON MPOTPaMMBI
BhIcIIeTo oOpasoBanus (naiee — OIT BO).

1.3. TlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0yUEHHS 110 AUCIUILINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrare M3ydeHus AUCHUILIMHBI O0YYarOIIUICS JOJDKEH 00J1aaTh CIeAYIOIUMHU
KOMIETCHIMSIMH WIH WX YacTaMu. KoMneTeHIMy U MHAMKATOPHI UX JOCTHXKEHUS MPUBEICHBI B

Tabimuue 1.

Ta6ymma 1 — [lepeyeHb KOMITETCHIIMA W MHAUKATOPOB UX JTOCTHIKCHUS

Kareropus (rpynna)

Ko n nHaumenoBaunue

KOII U HAMMCHOBAHUC MHJUKATOpA

KOMIIETCHIIUH KOMIIETEHIINHU JOCTH>KEHHS] KOMIIETEHIIUU
VYK-1.3.2 3HaTh METOAUKH CUCTEMHOTO
VK-1 Cnocoben MOJIXOJ1a JIJI PEIICHUS] TOCTABIEHHBIX
OCYIIECTBIISATh 3aj1a4
nouck, kpurudeckuii | YK-1.V.2 ymers ocymecTBiasaTh
aHaJu3 U CUHTE3 KPUTUYECKHUI aHAJIU3 ¥ CUHTE3
Y HUBCPCATbHBIC uH(popMaluu uH(pOpMaLIUHU, TOTYYCHHON U3 Pa3HBIX
KOMIIETEHIINN p ’ p ’ 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 PEIIUTD 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 YCIOBUH, PECYPCOB U
OrpaHUYECHUN

O6menpodeccrnoHanpHbIE
KOMIIETSHIINH

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

OIIK-1.3.1 3HaeT OCHOBBEI MaTEMaTHKH,
(U3HUKY, BEIYHCITUTESIIEHON TEXHUKU U
MIPOrPaMMHUPOBAHHUS, METOTBI
MO/JICITMPOBAHUS

OIIK-1.V.1 ymeer pemars cTaHAapTHBIE
npo¢eCCHOHAIBHBIC 3a/1aUH C
MPUMEHEHHEM €CTECTBEHHOHAYUHBIX U
OOIECMH)KCHEPHBIX 3HAHHI, METOJIOB




npoeCCHOHATBPHONH | MAaTEMaTHYECKOTO aHAIIN3a U
ACATCIIBHOCTU MOACIINPOBAHUA

2. Mecro nucuuruinHbl B cTpykType OI1
Jucuunimua He Oa3upyeTcss Ha 3HAHUSAX, paHee MPHOOPETEHHBIX CTYACHTAMU IPH
W3YYCHUHU B BBICIICH IIKOJIE KAKUX -TIM00 JUCIIUILINH.
3HaHUs, MOJYYEHHbIE NPU HU3YyYEHUHM Marepuala JaHHOM JMCUMIUIMHBIL, MUMEKT Kak
CaMOCTOATENIbHOE 3HAYECHUE, TAK M UCIIOJIB3YIOTCS IIPU U3YUYECHUU APYTUX AUCUUILIAH:
Marematuka. Teopust BEpoSITHOCTEW U MAaTEMATUYECKAsI CTATUCTHKA

3. O0BeM U TPYIOEMKOCTh JUCIUTUINHBI
Jlanaple 00 00meM oO0beMe TUCIUILUIMHBI, TPYJOEMKOCTH OTACIBHBIX BHJIOB y4eOHOU
paboThI 1O TUCIUILTUHE (M paclpeie]ieHue 3TOH TPYAOEMKOCTH TI0 CeMeCTpaM) IPeACTaBICHbI B
Tabnuie 2.

Ta6ymma 2 — O06beM U TPYJ0EMKOCTh JUCITUTIINHBI

B yuc6Hoii paGoTs! Beero Tpy0eMKOCTb 10 ceMeCTpam
Nel No2
1 2 3 4

Oowan mpyooemKocmup oucyunIuHbl, 8/ 288 4/ 144 4/ 144
3E/ (uac)
U3 nux yacoe npakmuyeckoii 0020MoeKu
AyoumopHhuie 3auamus, BCEro 4ac. 136 68 68
B TOM YHCJIC:

nexmu (JI), (gac) 68 34 34

npaktudeckue/cemunapckue 3anarus  (I13), 34

68 34

(gac)

naboparopusie padbotsl (JIP), (dac)

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

9K3aMeH, (Jac) 108 54 54
CamocmosamenvHnas paboma, Bcero (dac) 44 22 22
Buo npomesicymounon ammecmayuu: 3a4er, 35 OK3.

K3.,

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

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. CoaepskaHue TUCHUTUTHHBI
4.1. Pacnpezenenue TpyI0€MKOCTH TUCHUILIMHEI 110 pa3JeiaM 1 BUAaM 3aHATHMN.
Pa3nensl, TeMbl AUCHUIIIIMHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUIIINHBL, UX TPYAOEMKOCTh

Pazpmensl, TEMBI TUCITUTLTAHBI Jlexuma | 113 (C3)| - JIP KII CPC
’ (dac) (dac) (qac) (gac) | (uac)
Cemectp 1
Paznen 1. Teopust mpenenos 6 8 8
Paznen 2. luddepennnanbHoe HCUUCIICHUE 12 12 7
Pazgen 3. HTerpanbHOe UCUUCICHUE 16 12 7
Hroro B cemecTpe 34 34 22
Cemectp 2

Pazgen 4. OyHKINU HECKONBKUX MEPEMEHHBIX 10 8 8
Paznen 5. luddepennunansapie ypaBHEHUs 8 12 7




Paznen 6. Pss 16 14 7

Hroro B cemectpe: 34 34 22
HUroro 68 68 0 0 44

IIpakTnyeckass MOATOTOBKA 3aKJIIOYAcTCs B HENOCPEACTBEHHOM  BBIIIOJHEHUU
Oo0y4yaromMMHUCS ~ OMNpENEeNEeHHBIX  TPYIOBBIX  (YHKUMH, CBSA3aHHBIX C  Oya;ymei
po¢eCCHOHATIBHOMN 1A TENbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoOB U TEM JICKIIMOHHBIX 3aHSATHH.
ConepxaHue pa3zieiioB M TeM JICKIIMOHHBIX 3aHITHI IIPUBEICHO B Ta0OHIIE 4.

Ta6smma 4 — ComepxaHue pa3esioB U TeM JEKIIMOHHOTO UK

HOMep pasaciia HazBanwne u COACPIKAHUE Pa3aCIOB U TEM JICKIHHUOHHBIX 3aHATHH

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

Teopemsl o nipeaenax. (2 yaca)

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

Tewma 2.1. Onpenenenue npousBoanou. Ee reomerpuueckuii u
MeXaHW4YeCKUi cMbIci. Tabnuiia npou3BOAHbBIX, YacTh 1. (2 yaca)

Tewma 2.2. IlpaBuna nuddepennupoBanns. [IponsBoaHas CI0XHON
¢GbyHKIMHU, TPOU3BOAHAsA 00paTHON (yHKIMHU. Tabmuia mpon3BOIHBIX,
yacTh 2 (2 yaca).

Tema 2.3. IIpou3BoiHbIE BBICIIMX MOPAIKOB. Teopembl O
muddepeHmpyembx GyHKIUAX. (2 gaca)
Tewma 2.4. Ilpasuno Jlonuransa. @opmyna Teiinopa. (2 yaca)

Tewma 2.5. ludpdepentman pynkuu nepporo nopsiaka. Juddepenmanst
BBICIIIMX MOPSAKOB. (2 yaca)
Tewma 2.6. MccnenoBanue QyHKIMI C TOMOIIBIO MPOU3BOIHBIX (2 yaca)

Tema 3.1. IlepBooOpaznas. Heonpenenennslii unterpan. Coiicta
HEONpeIeNIEHHOTo nHTerpana (2 yaca)

Tewma 3.2. Tabnunia naTerpanoB. MeTo 1 3aHECEHUS TI0]T 3HAK
mudepennnana. Meros 3aMeHbl IEPEMEHHON UHTETpUPOBaHUS (2 Jaca)

Tema 3.3. IHTerpupoBanue no yactsaM. MiHTerpupoBaHue paroHaIbHbIX
BhIpakeHMi. (2 yaca)
Tema 3.4. IHTerpupoBaHue TPUrOHOMETPUUECKUX BBIpAXKEHMM (2 yaca)

Tema 3.5. Onpenenennslii nnTerpan. OnpeneneHue u cBOUCTBa. (2 Jaca)

Tewma 3.6. InaTerpan ¢ nepeMeHHbIM BepxHUM Tipenenom. Gopmyna
Hrrotona- Jleit6nuna (2 gaca)

Tewma 3.7. HecoOcTBeHHBIE HHTETpAIIHI (2 Yaca)

Tewma 3.8. IIpunoxxenus: onpeaeaeHHOro HHTerpania (2 yaca)

Tema 4.1 OyHKIMS HECKOTIBKUX MepeMeHHBIX. OCHOBHBIC TTOHSITHS.
HenpepsiBHOCTS. (2 "aca)

4 Tema 4.2. ludpdepennupoBanne GyHKIINN HECKOJIBKUX MEPEMEHHBIX.
(Yactubie mpousBoanbie. Juddepenuan. [IponzBoaHas cioxHON
¢byaknun. YacTHbIC TPOU3BOIHBIE BHICIITUX MOPsAAKOB. Dopmyia Teitnopa)




(4 yaca)

Tewma 4.3. VccnenoBanne pyHKITMU HECKOJIBKHUX NIEPEeMEHHBIX. (4 yaca)

Tema 5.1. luddepennmanbupie ypaBHEHHsI IEPBOTO mopsiika. OCHOBHBIC
nonsaTus. JudepeHnnanbHpie ypaBHEHHS C a3 IONMMUACS
nepemeHHbIME. OtHOpOAHbIE MU QepeHITMabHBIC YPaBHEHHUS IEPBOTO
nopsiika. (4 Jaca)

Tema 5.2.

5 . JIuneitapie muddepeHranbHble YpaBHEHHS IEPBOTO MOPSIKA.
VYpasaenne bepuymm. AuddepeHnnanbabie ypaBHEHUS BBICIITUX
MOPSIIKOB, JIOMYCKAIOIIME TOHWKEHUE MopsiKka. (2 yaca)

Tewma 5.3. JIuneitapie ogHOpOAHBIE AU depeHITnaTbHbIC YPAaBHEHUS C
MOCTOSTHHBIMH K03 puuneHTamu. JInHeiHble HEOHOPOAHbIE
muddepeHranbHbIe YpaBHEHHsI BHICIIUX MOPSAKOB. (2 yaca)

Tema 6.1. Hucnossie psasl. OCHOBHbIE onpeeneHus. Psbl ¢
MOJIOKUTEIBHBIMH WieHaMu. [Tpu3naku Jlanam6epa u Komm (2 vaca)

Tema 6.2. HeoOxoaumblii mpusHak. [Ipu3Haku cpaBHeHUs. THTErpambHbIi
npusHak Komm. (2 gaca)

Tema 6.3. 3HakonepeMeHHbIE PsiAbl. AOCOMIOTHAS M YCIOBHAS! CXOIUMOCTH
6 CaoiicTBa abcomoTHO cxomsimuxcs psnoB. [Ipusnak JleiiOnura (2 gaca).

Tema 6.4. dynkunoHanbHble psaasl. O6macTh cxoauMocT. PaBHOMepHas
cxonuMocTh. Ctenennsie psiabl. aTepBan cxogumoctu (2 vaca)

Tema 6.5. CBolicTBa CXOASIIMXCS CTETICHHBIX PsIOB (2 yaca)

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

Tema 6.7. Pag @ypbe nepuoandeckoit GyHKIuu (2 yaca)

Tema 6.8. Psg @ypre ueTHO# 1 HeueTHON QyHKIMH (2 yaca)

4.3. IlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS
Tembl IpakTHYECKUX 3aHATHH U UX TPYJOEMKOCTh IIPUBEICHBI B TAOJIHIIC 5.

Ta6n1/1ua 5— HpaKTI/I‘leCKI/IC 3aHATUSA U UX TPYAOCMKOCTDb

W3 aux
No
Tpynoem | mpaktuue
Ne Tembl mpakTHUECKUX DopMBI TPAKTHUECKUX N paznena
. . -KOCTb, CKOM
/1 3aHATHI 3aHATHI JIACLIUII-
(uac) MOJTOTOB
JINHBI
KM, (4ac)
Cemectp 1
IIpenenst
paIMOHATTLHBIX
1 BBIPOKEHUI Ha Pemenue 3amau 4 1
0ECKOHEUHOCTH U B
TOUKE.
OKBUBAJICHTHLIE
2 OECKOHEYHO MaJEIE. Pemenune 3amau 4 1
Yuciio e.
IIpousBoaHbIE.
3 | [IpaBmia Pemenwne 3amau 4 2
JudepeHIMpoBaHus
ITpon3BogHAs CIHOKHOM
4 p Permienue 3amau 8 2
byHKIIMN




Tabmnunoe
UHTETPUPOBAHKE

Pemenne 3anau

Burecenue moxa 3Hak
muddepenHmmana

Pemenune 3anau

3aMeHa epeMEHHOM.
Huterpuposanue no
4acTsIM

Pemenune 3anau

Wurterpuposanue
palOHaIbHBIX

byHKIII

Pentenue 3anau

2 ceMecTp

YacTHble IPOU3BOIHBIE

Pemenue 3amau

10

YacTHble IPOU3BOIHBIE
BBICIINX MOPSIAKOB

Pemrenue 3amgau

11

OkcrpeMyM (QyHKITHH
HECKOJIBKHX
epPEMEHHBIX

Pemrenue 3amgau

12

Pemenue

i depeHIATEHBIX
YpaBHEHUI TIEPBOTO
nopsiaka. O6mue u
YaCTHBIE PEIICHUS.
Asronomusie 1Y, 1Y ¢
pa3JieNIeHHBIMH U C
Ppa3aeNIOIMUMHUCS
MEePEMEHHBIMH

Pemenue 3agau

13

Pemenne oqHOpOAHBIX
Y nepBoro nopsiaka u
Y xoTopbIe MOKHO
IIPUBECTH K
OJIHOPOJHBIM

Pemenue 3agau

14

JIuneinbie
nuddepeHnmranbHbIe
YpaBHEHUS [IEPBOTO
HopsiiKa. Y paBHEHUS
bepnyu

Pemenue 3agau

15

Huddepennmanbabie
YpaBHEHUS B MOIHBIX
nuddepenimanax.
WHuTterpupyromui
MHOKUTENb.

Pemenue 3amau

16

Huddepennnansabie
YPaBHEHUS BBICIIIUX
TIOPSITIKOB,
JIOITYCKAFOTIINE
MOHIDKEHUE TMOPSIIKA

Pemenue 3amau

17

JIuneitnbie
HEOJHOPO/IHbIE
nuddepeHnranbHbIe
YpaBHEHHUS C
MOCTOSTHHBIMH
KodddumeHTaMu

Pemenue 3amau




Panel ¢
MOJIOKUTEITHHBIMU
ynieHamu. [Ipu3Haku
Janam6epa u Komm

18

Pemtenue 3amay 4

Psane1 ¢
MOJIOKHUTCILHBIMU
YJIeHAMH U

19 | 3HakonmepeMeHHbIE
psanel. HeoOXxoaumbrii
MPHU3HAK U TPU3HAKU
CpaBHEHUS.

Pemenue 3amau 4

20 | CreneHHBIE pSABI Pemenue 3ana4 4

Psnap1 Teitnopa u

21 | MaxknopeHna. Psnpr Pemenue 3anau 2

dyphbe.

Bcero: 68

4.4. JlabopatopHble 3aHATUS

Tembl 1aG0OpaTOPHBIX 3aHATUHN U UX TPYIOEMKOCTh MPUBECHBI B TabmuIle 6.

Tabnuna 6 — JIabopaTopHbI€ 3aHATHS U UX TPYJIOEMKOCTb

Ne
/o

HaumenoBanue nabopatopHbix padboT

TpynoemMkocTsb,
(gac)

N3 Hux Ne
IIPaKTUYECKOM | paszena
HOJrOTOBKH, | JUCLHII
(gac) JIMHBI

V4ueOHBIM IUIAaHOM HE npeaycCMOTpCHO

Bcero

4.5. KypcoBoe nmpoeKkTHpoBaHHe/ BHITOTHEHUE KypCOBOU PabOTHI
VY4eOHBIM MJIaHOM HE IPETYyCMOTPEHO

4.6. CamocrodTenbHas paboTa 00yJaroUxcs
Buapl camocTosiTenbHON paboOThI U €€ TPYI0EMKOCTh MPUBEICHBI B Ta0IHIIE /.

Tabnuna 7 — Bunbel caMmocTosTenbHON pabOThI U €€ TPYAO0EMKOCTh

Bun camocrosiTensHo# paboTh BSIZI;O’ Cewmectp 1, uac Cemectp 2, yac
1 2 3 4
N3y4eHne TeOpeTUUECKOro MaTepuana
16 8 8
qucruminael (TO)
KypcoBoe npoektuposanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI'3)
Brimonnenue pedepara (P)
[TonroroBka K TEKyIIeMy KOHTPOJIIO 12 6 6

ycneBaemoctu (TKVY)

Jomarmraee 3amganue (/13)

KonTponbusie pabotel 3a0uHnKoB (KP3)




[ToaroroBka Kk MpOMEXKYTOUHOM

arrectanuu (I1A)

16 8

Bcero: 44 22

22

5. IlepeuyeHnb y4eOHO-METOAMYECKOTO OOECTICUCHUS

JUISL CAMOCTOSITEIILHON PabOThI 00YUYAIOMIUXCS TT0 TUCIIUTUIMHE (MOTYJIIO)

Y4eOHO-MEeTOINYECKHE MaTepualibl ISl CAMOCTOSITENbHOW paboThl 00y4aromuXxcs yKa3aHbl B

ma. 7-11.

6. IlepeueHb MeyaTHBIX U AIEKTPOHHBIX YUEOHBIX U3TAHUI

[lepedyeHpb neUaTHBIX U SJEKTPOHHBIX Y4eOHBIX M3/IaHUH MpHUBEIEH B TadIuUIe 8.
Tabnuna 8— IlepedeHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3JaHUIMA

https://e.lanbook.

com/book/2227

2. Nnrerpansl. Psapr: yue6. mocobue / JI. /.
KynapsiBues [u ap.]. - Mocksa : @uzmatiur, 2009. -
504 c.

Mudp/ bubnuorpaduyeckas ccpiika KonuuecTtBo
URL aapec IK3EMILISIPOB B
o6ubnmoreke
(kpome
AIEKTPOHHBIX
AK3EMILISIPOB)
517 [Tuckynos H. C. TuddepennmansHoe u 159
1134 UHTETpalibHOE Ucuucienus: yueonuk: B2 1., T. 1./
H. C. TTuckynos. - CI16.: Mudpw, - 1996. - 416 c.
517 [TuckynoB H.C. uddepenunansHoe u 145
1134 MHTETpaJIbHOE HCUHCIIeHnE: yaeOHoe mocodue. T. 2 /
H. C. IluckyHnos. - U3na. crep. - M.: UnTerpan-Ilpecc,
1998. - 544 c.
517 [Tuckynos H. C. luddepenunanpoe u 237
1134 UHTETpalbHOE HcUncieHus: B 2 T.: yuebHOe mocobue
JU1sl cTyIeHTOB BTy30B M.: UnTterpain-Ilpecc, 2004 -
- 2004. - 415 c.
517 bepman, I'. H. COopHuk 3agau no Kypcy 165
b50 MaTeMaTU4YeCcKoro aHanusa: yueoHoe nocoodue / I'. H.
bepman. - 22-e uzn., nepepad. - CII6.: [Ipodeccus,
2005. - 432 c.
517 Bricmias matematuka. Psaapl: yuebHoe nmocobue / HO. 167
I'96 A. I'yeman, C. I1. [Tomertkusn, A. O. CmupHoB; C.-
[Terep®. roc. yH-T a9pOKOCM. MPUOOPOCTPOEHUS. -
CIIb6. : U3g-Bo I'VAIIL 2015. - 77 c.
https://e.lanbook. | ®uxrtenronsir .M. OCHOBBI MAaTEMAaTHIECKOTO OBbC Jlanb
com/book/65055 | ananu3za. B 2-x 1. Tom 1-b1ii - Cankt-IletepOypr:
Jlanp, 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:
Jlann, 2008. - 464c.
https://e.lanbook. | C6opHuk 3ama4 MO0 MaTeMaTHYeCKOMY aHanu3y. Tom 3bC Jlanb
com/book/2226 | 1. IIpenen. HenpepoieHOCTh. JnddepeniupyemMoctsb
/ L. KynpsiBues [u ap.]. - MockBa : ®u3mariur,
2010. — 496 c.
COopHuK 3a/1a4 10 MaTeMaTuyeckoMmy aHanuzy. Tom OBC Jlanp



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.c | Banguua K.B. Maremarunuecknii anamms. / K.B. 9BC Jlanp
om/book/74580 | Banaun, B.H. Banuieikos, A.B. Pykocyes. - M.
®JIMHTA, 2015. — 361 c.
http://e.lanbook.c | Bepmant A.®. Kpatkuii Kypc MareMaTu4eckoro OBC Jlanb
om/book/2660 | ananuza./ A.®. bepmanr, U.I". Apamanosuu. - CII06.:
Jlanb, 2010. - 736 c.
http://e.lanbook.c | Becos O.B. JIekiuu 1o MaTeMaTH4eCKOMY aHaIU3y. - OBC Jlanp
om/book/72002 | M.: ®usmaraur, 2015. - 480 c.
http://e.lanbook.c | 3no6una C.B. Maremarnueckunii aHain3 B 3aa4ax U 9BC Jlanp
om/book/2377 | ynpaxHenusx. / C.B. 3n06una, JI.H. [Tocurenbckasi.
- M. : ®u3marnut, 2009. - 360 c.
https://e.lanbook. | Bypkosa E. B. MaremaTtuueckuii ananus. / E. B. OBC Jlanb
com/book/147557 | Bypkosa, O. A. lllymepuna. - Kpacuosipck: Cuol'yY
nM. akagemMuka M. @. Pemetnéna, 2018. - 128 c.
YK 517.9 3unrep A.A., Makapoa M.B. Jluddepennnansubie 100
ypaBHeHus: yueb. mocodue/ A.A. 3unrep, M.B.
Makaposa. —CII16.:.I'VAII, 2014.- 56c¢.
YIAK 517.9 Makaposa M.B., [lompiTkun C.I1. [Ipumenenue 50
i depeHIanbHbIX YPaBHEHHH /IS PEIICHUS
NPUKJIAJIHBIX 33/1a4: yueb.-meToa. nocobue/ M.B.
Makapoga, C.I1. [Tombertkun. —CI16.: I'YAII, 2021.-
45c.
https://e.lanbook. | Aradonos, C.A. TuddepeniranbHbie ypaBHEHUS / OBC Jlanb
com/book/106546 | C.A. Aradonos, A.Jl. I'epman, T.B. Myparosa. —
MI'TY um. H.O. baymana, 2004. (Cep. MaremaTuka
B TeXHUYECKOM yHUBepcurere; Boim. VII).
https://e.lanbook. | YKab6xko, A. I1. Tuddepeninansabie ypaBHEHUS U OBC Jlanb
com/book/211928 | ycroitunBocTh: yuebnuk / A. I1. J)Kabko, E. 1.
Kotuna, O. H. UmxoBa. — Cankr-IlerepOypr: Jlanb,
2022. — 320 c.
7. TlepedyeHb HIEKTPOHHBIX 00Pa30BaATEIBHBIX PECYPCOB
UH(POPMAIMOHHO-TEIICKOMMYHHUKAITMOHHOU ceTn « HTepHeT»
[epeuenn SIIEKTPOHHBIX 00pa3oBaTeIbHBIX pecypcoB uHGOPMAIIMOHHO-
TEJIEKOMMYHHUKAIIMOHHONW ceTn «MHTepHeT», HEOOXOMUMBIX JUISI OCBOCHHUS TUCIMILIHHBI

npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3JIEKTPOHHBIX O0pa30BaTEIbHBIX PECYpPCcOB HH(POPMALMOHHO-
TEJIEKOMMYHUKAIMOHHON ceTn «HTepHEeT»
URL anpec HaumenoBanue

http://www.math-net.ru

OOb1epoccuiickuil MaTeMaTHYeCKUi opTa

http://mathhelpplanet.com/

Marematuueckuii popym Math Help Planet

http://e.lanbook.com/view | OBC «Jlaap»

8. IlepeueHp HHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyeHp mTpOrpaMMHOTO OOECHEUEHUs, HCIOIB3YEeMOTO TPH OCYIIECTBICHUN

06pa3OBaTCJ'IBHOFO mnmponecca nmo JUCHUIIIAHE.

[lepedeHpb UCTIONB3yeMOT0 TPOTPAMMHOTO oOecriedeHus npeacTanieH B Tadmmie 10.

Tabmuua 10— Ilepedyens nporpaMMHOro o0ecrieyeH s

Ne i/t

Hanmenosanue

He npenycmotpeno



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

8.2. Ilepeuenp WH(POPMAITMOHHO-CIPABOYHBIX CHCTEM,UCIIOTh3YEMBIX npu
OCYILIECTBIICHIMH 00pa30BaTEIbHOTO MPOLECcca MO AUCIUIUINHE

[lepeyeHb WCMONB3YeMbIX WH(POPMAIMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
tabnuie 11.

Tabmuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOUYHBIX CUCTEM

Ne i/t Haumenosanue

He npenycmorpeno

9. MarepuanbpHO-TeXHUYECKast 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeNBLHOTO MpoIiecca Mo TUCIUIUIMHE, IPEICTaBICH B Tabmuiel 2.

Ta6mmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

Ne HanmeHnoBaHMe cOCTaBHOM YacTu Homep aynutopun
n/n MaTepHATbHO-TEXHUUECKOU 0a3bl (1pu HEOOXOAMMOCTH)

1 JlexuMOHHAS Ay AUTOPUS

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

10. OueHo4HBIE CpeACTBA ISl POBEICHUS TPOMEKYTOUHOUN aTTECTAIINH
10.1. CoctaB OLEHOYHBIX CPEACTBAJIS MPOBEIACHHUS MPOMEKYTOUHONW AaTTeCcTalluu
00yJaromuxcs 1Mo JUCHUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CoctaB OIEHOYHBIX CPEACTB Ik IPOBEICHHsI IPOMEKYTOYHOM aTTeCTAIlUH

Buza npomexyTo4HON arTecTanuu IlepedyeHp OLICHOYHBIX CPEACTB

DK3aMeH Cnucok BONpoOCOB K 3K3aMEHY;
TecThl.

10.2. B kadecTBe KpUTEpUEB OICHKH YyPOBHA C(OPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMucs MpUMEHseTcsl 5-0ajuipHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMH, KOTopas npuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajma  MOAYJIBHO-PEUTHMHTOBOW  CHUCTEMbl ~ YHUBEpCUTETa,  IpaBHia
HCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabnuna 14 —Kputepun onieHKH ypoBHS c()OPMHUPOBAHHOCTH KOMIIETEHIIUHN

Or11eHKa KOMITETEHITUH

Xapakreprucrrka chOpMUPOBAHHBIX KOMIIETEHIIAN
5-0ayutbHas mIKana P P (bopup

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBII
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIICI0BATEIHFHO U TPAMOTHO €T0 M3JIaracr;

— ONMHUpasiCh Ha 3HAHHWS OCHOBHOW W JOMOJHUTEIHHOU IUTEPATYpHI,
TECHO TPUBS3LIBACT YCBOCHHBIC HAYYHBIE MOJOKEHHS C MPAKTUYECKOM
JIESITEIILHOCTHIO HAIPABJICHHS;

— yMeJ0 000CHOBBIBAET U apTYMEHTHUPYET BBIJIBUTACMBIC M HJICH;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— cBOOOJIHO BJIAJICET CUCTEMOM ClelUaIN3uPOBAHHBIX TOHSITUH.

«OTIIMYHO»
(Ga4uTCHO»




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

(XOPOLIO»
(Ga4TCHO»

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

— HE JIOMYCKAeT CYIMECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIE 3HAaHUS C MPAKTHYECKON AESITeIHbHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET HAYYHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;

— BJIAJICET CHCTEMOH CIIeMaTN3UPOBAHHBIX TOHSITHH.

«YJIOBJICTBOPUTEIIHHOY
«3aYTCHO»

— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIM MaTepual,
II0 CYHIECTBY M3JIaracT €ro, ONMpasch HA 3HAHUSA TOJIBKO OCHOBHOMU
JUTEPATYPBI;

— JIONYCKAaeT HECYIIECTBEHHBIE OMIMOKN U HETOYHOCTH;

— UCIIBITBIBACT 3aTPYAHEHUS B IIPAKTUYECKOM IIPUMEHEHUU 3HAHUU
HaIPaBJICHUS;

— c11a00 apryMeHTUpPYET Hay4dHbIE [T0JIOKEHMS,;

— 3aTpyaHseTCs B (POPMYIMPOBAHUN BBIBOJOB M 000OIICHHUIA;

— YaCTUYHO BJIAJIeE€T CUCTEMOH CIELMAIN3UPOBAHHBIX TOHITHH.

HCYIOBJICTBOPUTCIILHO»
<HC 3a4YTCHO»

— oOyyaromuiics He YCBOMJ 3HAUUTEIBHOW YacTH MPOTrPaMMHOTO
Marepuana;

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

— MCHBITHIBACT TPYAHOCTH B MIPAKTUUECKOM IIPHUMEHEHUH 3HAHHIA;

— HE MOXKET apryMEHTUPOBATh Hay4YHbIC TIOJI0KEHUS,;

— He QOpPMYIUPYET BHIBOAOB U 000OLICHUIA.

10.3. TunoBble KOHTPOJIbHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bormpocs! (3agaun) mis sK3aMeHa IpeIcTaBlIeHbl B Tadimie 15.

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

Ne [lepeuens BonpocoB (3a7au) A SK3aMeHa Koz
n/n MHIUKATOpa
Cemectp Nel
VYK-1.¥.2

1. | IIpenen pynkuuu. Berunciaenue npenenos.

1. Beruuenuts npegen lim ———

¥—+po X +2x—8

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

=3 &XT —/XTa

Otser: 8/5

3. Bbraucauts npegen lim ———

x—roo 2%~ —3x—2

Otser: 3/2
4. Beraucnuts npezen 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 - -

b B
K—boa S

[E] Y
o
L
I

x-+5x—12

OTBeT: 0€CKOHEYHOCTH

8. Beruncnuts npegen lim ————

2 X a4

OtsBet: 7/6 )

. R —ExT+I9x—4
9. Bprumcauts npegen lim —————

H—+ 00 x-—Tx+12

OTBeT: 0€CKOHEYHOCTH
3 —dx—

2 Ix-—2

10. Beraucnuts npenen lim

Otser: 8/5
Kakwue u3 npeacTaBiIeHHBIX HUKE MIPEICIIOB MOTYT OBITh BBIYMCIICHBI VK-1.B.2
METO/IOM JIeJIeHUs Ha OOJIbIIYIO CTEIIEHb IEPEMEHHbIX ?
lim 35
a) x—0 X Iiox
b) lim :\_é_f
=3 &XT —/XTa
. 3x’-4x—4
©) l]_l.l;-l 2x’-3x-2
d) lim :‘;ﬂi
x—3 <K —aXK—a
3 2
. xT-Ix"—x+2
€) ,l,ljlfl 3x-Tx+2
Otsert: a), C), €)
Kakas ¢yHKIMS Ha3bIBaeTCsl HEMIPEPBIBHOM B TOUKe Xo? OIIK-1.3.1
OtBet: ®ynkuus f(X) Ha3pIBaeTCs HeMPEePHIBHON B TOYKE X0, €CJIH
OHA oNpe/eIeHa B HEKOTOPOH OKPECTHOCTH 3TOM TOYKH X0 U
lim f(x) = f(x,)
Xy
YeMy paBHa CyMMa KOHEYHOI'O UMCia OECKOHEYHO MaJbIX (QYHKIUI? OIIK-1.3.1
OtBer: CyMMa KOHEYHOI'0 YHCJIA 0eCKOHEYHO MaJIbIX (PyHKUMi —
3T0 PyHKIHMA OECKOHEYHO MaJIast
Teno nBIKeTCs 1O 3aKk0HY S(t) =5t +1. Uemy paBHa ckopocTh V(t) B OIIK-1.3.1
MoOMeHT BpeMeHu t =17? 3anumunTe HOMEep BEpHOTO OTBETA. OIK-1.¥.1
1) 6
2) 4
3) 10
4) 15
Otger: 4)
1) BsruuciuTe Mpou3BOAHY0 QyHKIMK ¥ = ¥~ + 47 VK-1.B.2
OIIK-1.V.1

Otser: 2x + 4% In4
2) Bepno mu yrBepkacHue: «[Ipou3BogHas CyMMBI IBYX
muddepeHnpyeMbIX GyHKINN paBHA CyMMe MPOU3BOIHBIX ATHX




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 o3HauaeT, uTo «I[IpousBoaHAas CyMMBI ABYX
auddepenuupyembix QyHKIUI paBHA CyMMe NIPOU3BOAHBIX 3THX
GyHKIHI».

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

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

2) Bepno nu yrBepkacHue: «[Ipon3BoaHas MpOU3BEICHUS IBYX
muddepeHIpyemMbIx GyHKINH paBHA TPONU3BEACHUIO IPOU3BOTHBIX
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

®opmya Ne3 —310 dopmyJia 1Jis1 BLIYMCIEHUST TPOU3BOTHOM
npousBeleHus ABYX 1u(pdepeHunpyeMbIX pyHKI M, OHA He
COOTBETCTBYET NNPHBEICHHOMY B YTBEpP:KIeHHHU TEKCTY.

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

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-1.V.1

[IpaBuna quddepenunponanus. [IponsBoaHas cioxHON QyHKIIUH.
3ananue 1.
1) Haiiaute npon3BoIHYIO QYHKIIMH

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




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, KOTOPbIEe MOI'YT ObITh IPUMEHEHBI
JUIS1 pelleHus JaHHoi 3aaaun oTHocuTess Wolfram Mathematica-
nporpaMMHoe odecrneuyeHue, BKJalo4vallnee 00J1b110i Hadop
MaTeMaTu4ecKuxX GyHKIUI B TOM YHCJIECHUCTEMY KOMIbIOTEPHOM
ajare0Opbl, OpUEHTHUPOBAHHYIO HA MOAT0TOBKY HHTEPAKTUBHBIX
AOKYMEHTOB C BHIYMCJIEHUAMH U BU3YaJIbHBIM CONIPOBOMKIECHHEM.

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 undpoBbiM cpeacTBam, KOTOpbie MOI'YT ObITH IPUMEH EHbI
JUIsl peleHus JaHHoi 3agaum oTHocuTest Wolfram Mathematica-
nporpaMMHoe odecrieueHue, BKJIOYamiee 00J1b110ii Hadop
MaTeMaTH4YecKuX QYHKIHMHA B TOM YHCJIeCHCTEMY KOMIbIOTEPHOM
ajiredpbl, OpMEHTHPOBAHHYIO HA MOJATOTOBKY HHTEPAKTHBHBIX
AOKYMEHTOB € BbIYMCJIEHUSIMHU U BU3YAJbHBIM CONPOBOKIEHHEM.

3ananue 3.
1) Haiimute mpou3BoOIHYIO QYHKIHH
_ —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 PUMEHEHbI
JJISI peleHust TaHHoi 3aaa4yu oTHocuTcss Wolfram Mathematica-
nporpamMMHoe odecrneyeHue, BKJIKYaIiee 00/1b110ii HAOop
MaTeMaTH4eCKUX PYHKIMA B TOM YHCJIECHCTEMY KOMIIBIOTEPHOM
ajiredpbl, OPUEHTUPOBAHHYIO HA NMOJATOTOBKY HHTEPAKTUBHBIX
AOKYMEHTOB C BIYHMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

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

1
£ (—24)cos(7 + 4x)
2,/2 —6s5in(7 + 4x)
2) HazoBure kakoe-imu00 uppoBoe CpeacTBO, IPUMEHUMOE JIJIsS
peureHus qaHHou 3agadn. OO0CHYHTE BaIll BHIOOP.

OtBet: K undpoBbiM cpeacTBam, KOTOPbie MOTYT ObITh IPUMEHEHbI
JUIsl pelleHusl JaHHoM 3agaum oTHocuTest Wolfram Mathematica-
nporpamMMHoe odecrieueHue, BKJI0Yamee 00J1b110ii Hadop
MaTeMaTU4YecKUX GYHKIMHA B TOM YHCJIECHCTEMY 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)

OTtBeT:

3

(3x—4)In4
2) HazoBure kakoe-nm100 uuppoBoe CpeAcTBO, IPUMEHUMOE IS
pelieHus qaHHou 3agaun. O60CHyHTE BaIll BHIOOD.

—20sin(3 +4x) +

OtBet: K ungpoBsiM cpeacrBam, KOTOpbie MOTYT ObITh PUMEHEHbI
JUISl pelieHus JaHHoi 3agaun oTHocuTess Wolfram Mathematica-
nporpaMMHoe odecrneuyeHnue, BKJao4valliee 60J1b10i HAOop
MaTeMaTu4ecKuX GyHKIUI B TOM YHC/Ie CHCTEMY KOMNbIOTEPHOI
ajiredpbl, OpMEHTHPOBAHHYIO HA MOJATOTOBKY 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.
OTBer: BbIpa:keHHe SABJISICTCS MPOU3BOAHOM 1151 PYHKIMH, YTOOBI
3T0 000CHOBATH MOKHO B3ITh IIPOU3BOHYIO OT

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

1
J « (—24)cos(7 + 4%)dx
2

V2 — 6sin(7 + 4x)

OIlK-1.Y¥.1

11.

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

OIIK-1.V.1

12.

B KaKoii TOUKe ypaBHEHHE KacaTeIbHOM K rpaduKy GpyHKIHH 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 GyHKIHHU — 3TO 001asi TOUKA rpaduka yHKuum u

OIK-1.Y¥.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

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

Lly=x"—12
ABHEHUH |-
P y=3x—4
IIpu BTOPOM cnioco0e penieHusi, HeOOXOAUMO CPABHHUTH 0011Iee

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

13.

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

g lxg ) —F (xp

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

VK-1.3.2

14.

[TycTh mosiokeHne TOUKH MU €€ ABWKCHUH 3a1aéTcs pyHkumen S=S(t),
rae t — Bpemsi. Uemy paBHa CKOPOCTh TOUKH? BeInuimTe HoMep BEPHOTO
YTBEPIKIACHHSI.

a) CKopocTh TOYKH PaBHA MPOU3BOAHOM PpyHKIMM S(t)

a) CKOpOCTh TOYKH paBHA BTOPOM MPOou3BOAHON pyHKInU S(t)

b) Ckopocts Touku paBHa auddepenimany Gynkuuu S(t)

OrBer: a)

OIIK-1.3.1

15.

[Mycts Gynkuus y = f(x) 3agana Ha uatepsaie (a, b). HasoBute yciosue
yobiBanus ¢ynkuuu y = f(x) Ha untepsae (a, b).

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

VK-1.3.2

16.

[Mycte ¢pynkuus y = f(x) 3agana Ha uaTepBaie (a, b). Hazoure ycnoBue
BBIMTYKJIOCTH BBepX (pyHKImHU y = f(x) Ha uHTepBaie (a, b).

Otger: Ecan BTopasi npousBoanas ¢gyukuuu y = f(x) orpunarenbna
JUIsI BCeX X M3 MHTepBaia (&, b), To pyHKIuMs BBINYKJIa BBEPX Ha
ITOM MHTepBaJe.

YK-1.3.2

17.

[Mycte ¢pynkuus y = f(x) 3agana Ha untepBaie (a, b). Hazoure ycnoBue
BOTHYTOCTH (BBIMYKJIOCTH BHU3) QyHKIMHU ¥ = f(X) Ha nuHTepBaje (a, b).
Oreer: Eciin Bropasi npousBoaHasi pynkuuu y = f(X)
MOJIOKUTEILHA /ISl BCeX X U3 HHTepBaa (a, b), To pyHkuus
BOTHYTA (BBIMYKJIa BHU3) HA 3TOM HHTepPBaJIe.

YK-1.3.2

18.

[Tycts muddepenuupyemast pynkuus y = f(X) 3ajana Ha nHTEpBaJe

(a, b).

HW3BecTHO, 4TO B TOUKE Xo HA HHTepBate (a, b) mponsBonHas GyHkuM 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/110 (He00X01UMOeE YCJI0BHE). ITA TOUKA
MO:KeT ObITh TOUKOH MAKCHMYMa, MUHMMYMA HJIH Nlepernda

VK-2.B.2




rpaduka pyakuun. [iis Toro, yTo0bl B TOUKE ObLI MAKCHUMYM,
npou3BoAHasi GyHKIHUH J0JKHA MEHATDH 3HAK C IJII0CA HA MUHYC.

19.

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

Ortset: [IpsamMas 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 51, 4TO BBIpaXkKeHUE
+ 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 PCHICHHSI: B3ATH NPOH3BOHYIO 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-1.V.1

21.

1. Beluuciauth HeONpeaeNEHHBIN HHTETpa:

J (5x% —2x* + \.-"Fjdﬂ'

OrtBer:

5 2 23
—xt——xF+-xa+C
& 3 5

2. BbIuMCIUTH HeolpeleI€HHBINA 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
YK-2.V.1




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.

MeTobl HHTETPUPOBAHMUS: METO/I BHECEHHS O] 3HaK nuddepennnana
Y METOJ] 3aMEHBI IEPEMEHHON UHTEIPUPOBAHMS.
1. BeiOepure MeTOJ MHTEIPUPOBAHMS U BBIYMCIUTE HHTETPA.
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 MeTO HHTETPUPOBAHUS U BHIUMCIUTE UHTETpaJl.
VYKaxxute Kakoi METOJ HHTETPUPOBAHUSI IPUMEHSIIN :

J xsin(x® + 3)dx

OTtBer:

1 5
—Ecﬂs[x +3)+cC

MoskeTt ObITH IPUMEHEH METOJ] 3aMeHbI epeMeHHOMH
HHTErPUPOBaHUS.

VK-2.B.2
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4. BbiOepuTe METOA HHTETPUPOBAHUS U BBIUNCINTE HHTETPAJl.
VYKaxxute Kakoi METOJ UHTETPUPOBAHUS IPUMEHSIIN:

dx
J Vxcos?(Vx)
OTtBer:
2tg(yx)+C
Mo:keT ObITH MPUMEHEH METO/I 3aMeHbI MepeMeHHOi
UHTErPUPOBAHUSI.

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
pemienusi aaHHOW 3amaum  otHocutrcss 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 uudgpoBbiM cpeacrBamM, KOTOPble MOTYT ObITh NMPUMEHEHBI sl
pelieHusi AaHHOM 3agauyd  oTtHocuTca Wolfram Mathematica-
nporpaMMHoe oOecneyeHue, BKJIWYaomee 00/b1I0i  HAOOP
MaTeMaTHYeCKUX (PYHKIOMH B TOM YHCJE CHCTEMY KOMIbIOTEPHOI
ajredpbl, OPUEHTHPOBAHHYI0 Ha MOATNOTOBKY MHTEPAKTHUBHBIX
AOKYMEHTOB € BHIYHCJIEHUSIMU U BU3YAJbLHBIM CONPOBOKIEHHEM.
3amanue 3.

YK-2.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
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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

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 qaHHou 3agadn. OO60CHYITE Ball BEIOOP.

OTtBet:
K mudpoBbIM cpeacTtBaM, KOTOpble MOTYT ObITh NMPHUMEHEHBI JIsI
pelieHusi aHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe oOecrnevyeHue, BKJO4Yawilee O00JbIIOH Hadop
MaTeMaTU4eCcKUX (PYHKIMH B TOM YHCJECHCTEMY KOMIIbIOTEPHOI
ajiredpbl, OPHEHTHPOBAHHYI0 HA TOATOTOBKY MHTEPAKTHBHBIX
JOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.
3ananue 4.

1) BeruncinuTh, NPUMEHUB METOJ HUHTEIPUPOBAHUSA 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 3aga4uu oTHocuTest 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  ortHocuTtcss Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJO4Yawilee O00JbIIOH Hadop
MaTreMaTu4ecKuX (GyHKIUIA B TOM 4MCJie CHCTEMY KOMIIbIOTEPHOM
ajiredpbl, OPUEHTHPOBAHHYI) HA TMOArOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOKIEHUEM.

3amanue 2.

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
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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 mudpoBbiM cpeacrBamM, KOTOpble MOI'YT ObITh HNPHUMEHEHBI AJIs
pelieHusi AaHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe o0ecnedyeHue, BKJIKOYawinee 00JblIOH Hadop
MareMaTu4ecKuX (GyHKIHUI B TOM 4YHCJIe CHCTEMY KOMIbIOTEPHOM
ajareOpbl, OPUMEHTHPOBAHHYI0 HAa MOATOTOBKY MHTEPAKTUBHBIX
JAOKYMEHTOB C BbIYMCJIEHUSIMHA ¥ BU3YAJIbHBIM CONPOBOXKIEHNEM.

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  otHocutcss Wolfram Mathematica-
nporpaMMHoe o0ecnedyeHue, BKJIO4Yaolee 00Jab1IoH HAOOpP
MaTteMaTu4yeckuX (yHKUMHA B TOM 4YHCJIE CHCTEMY KOMIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYK) HA TMOATOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB C BIYMCJIEHUSAMH U BU3YAJIbHBIM COMPOBOKIEHUEM.

3ananue 4.

1) BbluuciInTE ONPEICICHHBIA HHTETPA:
.
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
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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

pelieHusi aAaHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJWOYawilee O00JbIIOH Hadop
MaTeMaTH4ecKMX (PYHKIMH B TOM 4YMCJIe CHCTEMY KOMIbIOTEPHOMH
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 JaHHoM 3aaaun. OOOCHYWUTE Balll BHIOOP.

OTtBeT:
K mudpoBbIM cpeacTtBaM, KOTOpble MOTYT OBITH NMPUMEHEHBI IJIsI
pelieHusi JdaHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe oOecrnedyeHue, BKJO4Yawilee 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. TlpouHTETrpUpyHTE TPUTOHOMETPHUUECKYIO (DYHKITHIO
( cosx dx

Otet: 0
3. TlpouHTerpupyite TPUrOHOMETPHUUECKYIO (DYHKIIUIO

|r cos 2x dx

OrtBer:0,25
4. IlpouHTerpupyiTe TPUTOHOMETPUUECKYIO (DYHKIIHIO

|r siny dx

”

YK-2.¥.3
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OtBer: 2

5. IIpounTerpupyiite TPUrOHOMETPUUECKYIO (DYHKIIHIO

( sinx dx

OTtBer: 1

Cemectp Ne2

26.

Kakas pynkuust z = f(x; V) Ha3bIBacTCsI HEMPEPHIBHOM B TOUYKE
My (%9; ¥p)?
Otser: ®ynkuust = = f(x; V) Ha3bIBaeTCs HENMPEPHIBHOI 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-=M,

3HAYEeHUI0 (PYHKIUH Z B TOUKe M,

YK-1.3.2

27.

Kaxas u3 popMyn cooTBeTcTBYyeT nuddepenimany GpyHkuun y=e><?

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

OrtBeT: a)

VK-2.3.1

28.

YacrtHble IMPOU3BOJHLIC

o d= =
1. Haiigure yacTHbIC IPOU3BOIHBIC e v (1)yHKuI/II/I

sin(3+8x —7y)
B 2 —x3y7
cos(3+8x—Ty)+8(2—x%y" )+ sin(3+8x-Ty13x%y"

(2—x3y7)"

Z

OTtBer:

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

2 %y)?
. 8z B=
2. Hailinure 9acTHBIC MPOU3BOIHEIC e e byHKIIIT
sin(3 + 2x — 5y)
z= —
2 —x*y’
cos(3+2x—53):2(2—xy" |+ sin(3+2x-53)14x7y"
Orser: 1 7.2
|2—x _'!," |
—cos(3+2x—5y) *5(2— x*y") + sin(3+ 2x— 5y)7x*y*
(2 —xty7)?

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

sin(1l+4x — 3y)

3 __x.i_.,._.?

Z:

YK-1.¥.2
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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 nekoTopoit hyukmuu 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) MO Z.

VYK-1.B.2

30.

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

Otser: Touka (X;;V,) Ha3’bIBaeTCs TOYKOH MAKCUMyMa 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-1.3.1

31.

1. Haiiti npou3BoAHYIO PYHKIUU

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

VK-2.V.1
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HanpasJeHuio K Touke M (4, 3)

OTBeT: —
V13

3. Haiiti mpousBoHyIO HYHKITMH

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
nupdepenHpyeMoii GyHKIUK ABYX MEPEMEHHBIX Z = f (x;v).
Otser: Eciin B Touke N(xy: v, ) auddepenuupyemas GpyHKmus

z = f(x; V) HMeeT IKCTPeMyM, TO ee YacTHbIE IPOM3BOIHBIE B ITOIi
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
Ha3bIBaeTC ypPaBHeHUe, cBs3bIBawomee 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-1.3.1

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)
AuddepeHINAIBLHOIO yPABHEHHS NEPBOIo MOPSiAKA HAa3bIBaeTCs
¢yukuus y=¢(X,C) (mmm ®(x, y, C) = 0), koTopas

a) ABJISCTCS PelleHHeM YPaBHEHHUs pH j1100om nonyctumom C;

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

3Ha4YeHUM NoCcTOsTHHOM C.

OIIK-1.3.1

35.

ABnsiercs 1 GyHKIUSA 12+ v —2x=C o6mum peleHnemM
nupdepeHnnansHOro ypapHenus X+yy' = 1?2
Otser: Indpepennupyst ykasaHHYI0 HESIBHO 32JaHHYI0 QYHKIMIO
x~+ y° — 2x = C, nojiyyaeM paBeHCTBO:2x + 2yvyv' — 2 =0, 710 ecTh
x+yy' = 1.

2 2 —
Ja, ynknus x° + y“ — 2Zx = € aBasercs o01IMM pelieHueM

VK-2.V.1




auddepeHnAILHOTO YPABHEHUS .

36.

Haiigure obuue pemenus quddepeHInanbHbIX ypaBHEHHUH,
MpeCTaBICHHbBIX HIDKE. HazoBuTe Kakoe-1mobo 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
JUUISI pellleHUs TaHHOM 3a1auM, 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 3a1a4M, OTHOCUTCS

Wolfram Mathematica
7

OrBer: y =7 In|x| + €

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

Wolfram Mathematica

5 y' =2
- x
OrBer: ¥y =3 In|x| + €
Oxanum u3 nHQPOBLIX CPEACTB, KOTOPbIE MOIYT OLITH PHUMEHEHbI
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 3a/1a4M, OTHOCHTCS
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-1.V.1
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OnHuMm U3 Hu@poBbHIX CPEACTB, KOTOPbIe MOT'YT ObITH IPUMEHEHbI
JJIS1 pellleHUs1 TaHHOM 32124, OTHOCUTCSA
Wolfram Mathematica
;17
3_ }:r = —
X
OtBer: ¥ = 17In|x| + C
OnHuMm U3 Hu@poBbHIX CPEACTB, KOTOPbIe MOT'YT ObITH IPUMEHEHbI
JUJISI pellleHUs1 TaHHOM 3a1a4M, OTHOCUTCS
Wolfram Mathematica
—

4, y' =

X

OrBer: y =27In|x| + C

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

37.

Pemmre 3anauy Komm npu Hauanbbix yenoBusix: Y(1)=2 , T.e. HaliguTe
JacTHbIE penieHus auddepeHnanbHbIX YpaBHEHUH, TPEICTaBICHHBIX
HUXE

3x

OtBer: y = % In|x| +2

4, y' =1
y o=

OtBer: ¥y =7 In|x| + 2

6. y' =2

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

YK-2.3.1
YK-2.V.1
YK-2.¥.3




38.

2) Ln=1gs

Beinummre HoMep 10 KOTOPBIM PACIIONIOKEH Psifl, Ul 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

39.

Kakue IMPU3HAKU UCCIICAOBAHHA HA CXOANMOCTb IIPUMCHAIOT IJIA
YHCJIOBBIX PAO0B C IMOJIOXKUTEIIbHBIMU qJIeHaMu?

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

d) mpusnak Komm.

Ortget: a), d)

VK-2.3.1

40.

Ecau psin cxonutes, TO 9TO MOKHO CKa3aTh 00 00IIEeM YICHE 3TOTrO
psna?

Otger: Ecan psig cxogurcs, TO ero 001UMii YieH i, 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 CTPEeMHTCS K HYJII0, TO Psii PACXOJUTCH.

YK-2.3.1

41.

Ecnu oOuuii uneH psiga i, He CTPEMHUTCS K HYIIO, YTO MOXKHO
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

HE00XO0IUMBbIM NPHU3HAKOM CXOAMMOCTH psaga. B yacTtHocTH, ecin
001IMIi YJIeH 1, He CTPEMHTCS K HYJII0, TO Psii PACXOAUTCH.

YK-2.V.1

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, CTPEMUTCH 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 CXOAAIMMCH, TAK U pacxXoasamumcH.

VYK-1.B.2

43.

=
=] a1

n=13,2_»

UccnenoBath maHHBIN s HA CXOAUMOCTh. BriOepuTe MeTo
HUCCIICIOBAHUS U3 CIIHUCKA:

a) HHTerpanbHbIi MPU3HAK CXOAMMOCTH
b) Heo6xonumplii MpU3HAK CXOAMMOCTH

c) Ipwuznak Komm

VK-1.B.2




d) Tlpusnak Jlamambepa

OTtBer: P pacxoauTcs, He BbINOJIHAETCSI HEO0XOAUMBIH
npu3HakK — b)

- [1m—5)2 -
44. 1. HccnenoBaTh CXOAUMOCTD PAAA 2o | — 2 — YK-1.V.2
Lom¥sta VK-2.V.1
OTBeT: cxoauTco
o [4mn
2. HccnemoBaTh CXOMMMOCTB psija 2, =
OTBeT: cxoauTcs
e (1m—3)27
3. HUccnenoBath CXOAUMOCTD psijia 25—, '_—"—'t,
o [am—% v
OtBer: cxoauTcs
- [4n n
4. HccnenoBaTh CXOAUMOCTD PAfa 2.5 - ————
e |_ 7 e ) i
OTtBeTt: pacxoaurcs
- (1n+3 4"
5. HccnenoBarh CXOIUMOCTb psiia 2o l—:'_,
o | Im+&)5"
OTBeT: cxX0auTCA
e (1n-5)2" -
45. 1) HccnenoBarh CXOAMMOCTD PAfa 2ore e YK-2.B.2
" [Grn+2)3"
OTBeT: cxo0auTCA
2) Kakoii npusHak Bel nucnonbzoBainu. O00CHYHTE CBOW BBIOOP.
. ] .
Otger: npumennm npusnak danambepa. [ = lim =L = S o Tk
ji—oo O
2\3<1, To psx cxoaurcs. [Ipusnak cpapHenus u npusnaxk Komm ne
MO03BOJIAAT OTBETHUTH HA BONPOC 3aJaHMS.
- [4n—5 m -
46. 1) HccnenoBarb CXOIUMOCTb Psiia 2oy ———— OIIK-1.Y.1
" [(m+2)"
OTtser: pacxoaurcs
2) Kakoii npusHak Bbl ncrnonb3oBanu. OO0CHYHTE CBOM BBIOOD.
OtBer: npuMenum npusHak Komm. [ = riv.-'rr—”=4 , T.K. 4>1, TO psin
cxoaurcs. Heo0Oxoaqumblii NpU3HAK, IPU3HAKH CPABHECHUS H
Janambepa He MO3BOJISIIOT OTBETUTH HA BONPOC 3aaHMSI.
o (1n+3)e’ -
4. 1) HccnenoBarh CXOAMMOCTD PAfa 2ore '—“"_v YK-2.V.3
(1n+4)5 VK-1.V.2
VK-2.V.1

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

OTtBert:
K uudpoBbiM cpeacTtBamM, KOTOPble MOT'YT ObITh NMPHUMEHEHBbI [JIf
pelieHusi AaHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
NporpaMMHoe ofecrnedyeHHe, BKJKWYawllee 00JblI0i  Haldop




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

48. | ITycTh JaH 3HAKOYEPEAYIOIMIiCS Pl 2=y 1t,,. Eciu psn, OIIK-1.3.1
COCTaBJICHHBIN M3 a0COIIOTHBIX BEIUYHH |un|, CXOI[I/ITCSI, TO YTO MO>XKHO
CKasaThb 0 3HaKouepeayrouiemcs psae? Beibepure BepHbIi OTBET.
a) Psan cxomures
b) Psin pacxomurcs
C) Psn cxoautcst abCOTOTHO
OrBer: C)
49. | Ecnu aGCoMOTHBIC BETUYHHBI WICHOB 3HAKOUEPEIYIOIIETOCs Psijia OIIK-1.3.1
2-, U, YOBIBAIOT U OOIIMIA YIeH psAa CTPEMUTCS K HYJIIO, TO UTO
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. VK-1.¥.2
YK-2.3.1

1. Haiitu 0671acTh CXOAUMOCTH Psiia

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

Z Clx—a)"=Cyp+Ci(x—a)+ C(x—a)* ++C(x—a)" ..
n=0
SAsnsiercs unrepsan (2; 4). Haiinure ero paanyc cXoAMMOCTH.
OtBer: 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-1.3.1
TOUeK X, TaKuX, uTo|x| < [1,]?
Ortser: Ecan crenennoii pag 2. -, a,x " cXoquTcs B TOUKe X0, TO, OH
a0COJIIOTHO CXOAUTCHA B KAKIA0M TOUKeE X, IJIsl KOTOPOM x| =< |xg).
IJTO yTBep:KIeHHue HA3bIBAaeTCs TeopeMoii AbeJis.
52. YK-1.¥.2
1. PasnoxuTh MHOTOWIEH f(x) = —x? —10x" —30x — 31 B pax
Teitiopa B OKpECTHOCTH TOUKA ¥ = —2
OTser:
flx)=—-3-2(x+2)—4(x+2)>— (x+ 2)*
2. Paznoxuts MuOrownen f(x) = —x* —2x* + 5x — 1 Bpag
Teinopa B OKpECTHOCTH TOUKH ¥ = 1
OtBet:
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
OtBet:
flx)=2+7(x—2)+2(x—2)*— 2(x—2)3
4. Paznoxuts MHOrowteH f(x) = —2x*—2x*+7x +13 Bpan
Teiinopa B OKpeCTHOCTH TOUKH ¥ = —1
OTser:
flx)=6+5(x+1)+4(x+1)*—2(x+1)°
5. Pasnoxuts MHOTOWIeH f(x) = —2x° —7x° —x +9 Bpsn
Teiimopa B OKpECTHOCTH TOUKH X = —2
OtBet:
flx) =—1+3(x+2)+5(x+2)*—2(x+2)°

Bompocsr (3amaun) aiis 3ageta / qudd. 3aueTa npejgacraBieHsl B Tadbmuie 16.
Tabnuua 16 — Borpocs! (3aaun) ams 3adeta / qudd. 3auera

Ne /m [Tepeuens BompocoB (3a1a4) amns 3adera / qudd. 3adera

Kon
WHJUKATOpa

Y4eOHbIM MJIaHOM HE IPETYyCMOTPEHO

[lepeuenp TeM s KypCOBOTO MPOEKTHUPOBAHUSA/BBIIIOJHEHUSI KYypCOBOM pabOThI
MpeJICTaBICHbI B Ta0wmie 17.
Tabnuna 17 — Ilepeyers TeM Juist KypCcOBOTO IPOEKTUPOBAHUSI/BBIIIOIHEHUSI KYPCOBOM pabOThI




Ne i/t

KypCOBO pabOThI

[TpumepHBIii TepeueHb TeM sl KypCOBOTO MPOEKTUPOBAHUS/BBINIOIHEHUS

Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO

Bonpockl s npoBeneHHs IMPOMEXYTOUYHOM aTTecTallMd B BHJIE TECTHUPOBAHUSA
npezcTaBieHsl B Tadmuie 18.

Tabnuna 18 — [IpuMepHbIi IEpeYeHb BOPOCOB JJIsI TECTOB

4) 0,5 (3-8x)°8 (-8)
Otser: 1)

Ne
Kon
o/ [IpumepHBIi IEPEYEHB BONPOCOB JJIs1 TECTOB WHIUKATO
i} pa
TuroBoii BapuaHT TECTOB
1 cemectp
1. | Beraucnure 1) 1 YK-1.3.2
npezaen 2) 3 YK-2.V.1
. 3x*+2x—J3) 15
}I_IE 2yl — Gy L I4) -7
OtBet: 3)

2. | Toukoi 1) 6 YK-1.Y.2
paspsiBa 2) 2
byHKIMH 3) 1
v x—3 4) 4
- (X:—SII,!‘JLX' OTtBerT: 3)

SIBJISICTCSI TOYKA

3. | [TpousBoaHas 1) 2x-4%In4 YK-2.V.1
byHKITUN 2) 2x-4*71
y=x%-4% 3) x-4%(2+x)
paBHa 4) x-4%(2 + xIn4)

Otgert: 4)

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

5. | Beruuciure 1) — 1 . VK-1.Y.2
MHTETpall arerax

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

6. | Beruncioure 1) 0,5 (3-8x)0°(-8) YK-2.V.1
IIPOU3BOIHYIO 2) 0,5 (3-8x)°5 (8) YK-1.¥.2
byHKIIUA
y=(3-8x)%° 3) 0,8 (3-8x)°° (-8)




7. | Boraucnure 1) v =251 VK-2.V.1
NPOM3BOAHYIO | 2) y =g
BTOPOTO 3) v =571
IOpsIAKa 4) 25
byHKIMM Otser: 3)
y = g5¥1
8. | ObparHoit 1) v=x° OIIK-
bynkmmeiino | 2) = 1.V.1
OTHONICHHIO K 3) y= In x
q)y};Kl_II/II/I 4) y=e
OTtBer: 3)
SIBIISICTCS
byHKIIUS
9. | [lepBas 1) cxopocTh U3MeHeHusi PYHKIUH OIIK-
MIPOU3BOHAS 2) wHampaieHue QyHKIUU 1.3.1
byHKUIUM 3) mpupateHue QyHKIIUNA OIIK-
MIOKa3bIBACT: 4) IPUPAIICHHAE apryMeHTa ()YHKIIHH 1.V.1
Otser: 1)
10.| Iuddepernuan | 1) OTHOIICHHUO MpUpPAIIEHUsS QYHKIIUH K TPUPAIICHHIO OIIK-
(byHKIIUN paBeH aprymeHTa 1.3.1
2) TPOU3BEICHUIO MPHUPALICHUS (PYHKIIMU HA TIPHPAICHNAC
aprymeHra
3) mpou3BeleHNIO MPOU3BOIHOI HA MPUpPAIlEHHE
aprymeHra
4) mpUpaIIeHUIO apryMEHTa
Ortser: 3)
11.| Beruncanre 1)1 VK-1.V.2
YHCII0 TOYEK 2) 2 YK-2.V.1
pa3pbiBa 3) 3
byHKIMH 4) 0
= x + 2| Orser: 3)
- [1_3);.({1.;__4_)2
12.| Boruncnure 1) 0 YK-1.3.1
npeaen 2) 9 OIIK-
 sin®3x 3) 3 1.V.1
lim —= 4 1
Ortser: 2)
13.| YpaBHenue 1) y=2x+4 OIIK-
KacaTeJIbHOM K | 2) v = 4x + 3 1.V.1
rpaduxy 3) y=2x—-5
yHKIHIH 4) y=3x—4
y=x"—2 Ortger: 4)
B €T'0 TOYKE C
a0crccon
Xo= 1 umeer BUL
14.| Beruncnure 1) 0 YK-1.Y.2
3HaYCHHE 2) -1
POU3BOIHON 3) 3
BTOPOTO 4) -4




MOpsAIKA OTtBert: 4)
byHKIIUN
v = sinZx + 4x
B TOYKE ¥ = ;
15.| MHo)ecTBO 1) —ixsin3x —>cos3x+C OIIK-
epPBOOOPA3HBIX : 1 2 1.V.1
bynKIHH 2) 3xsin3x + 560531 +C
f(x) = —xcos(3k3) 3xsin3x — —cos3x +C
MMECT BHIL 4) 3xsin3x + 9cos3x + C
Otger: 1) -
16.| Beruncaure 1) VK-2.V.1
UHTErpaj
" dx
J xilnx 2)
3)
4)
2)
OtgeT: 3)
17.| Eciu k 1) [* :“ _ VK-2.V.1
OnpeIeIeHHOMY e
MHTErpay 2) 6 [TEE
e A Y1 41
B —— f2 dt
Jl \."_X'— WX 3) "ll o
MPUMCHUTb 2 5ae
HOJICTaHOBKY 4) 6], 53¢
x = tE, TO OH
[pEMeT BUJ OtBet: 4)
18.| Teno mBuxercs | 1) 6 OIIK-
10 3aKOHY 2) 4 1.3.1
S(t)=5t3+1, 3) 10 OIIK-
Torga ckopocte | 4) 15 1.V.1
B MOMEHT Otsert: 4)
Bpemenu t=1
paBHa
19.| Vkaxwure 1) Xusinx VK-2.3.1
byHK1HY, 2) X utg2x
KOTOpEbIE 3) X wu Ccos2x
SIBIISTIOTCSI 4) Xwusin2x
SKBHUBaJIeHTHB | OTBeT: 1)
MU ipu x —+ 0
20.| Kakoe u3 Hioke | 1) oTHOIIEHHE pUpaIIeHus: GYHKIUHU K TPUPAIICHUTO YK-2.3.1

TNEPCUNCIICHHBIX

apryMeHTa




MpeIoKEHU N 2) oTHONIEHUS PYHKLIMHU K MIPUPAIICHUIO apryMeHTa
ompenesnser 3) oTHO1IEHKE TIpesena GYHKIMU K apTyMEHTY
MIPOU3BOTHYIO 4) mpees OTHOIIEHHSI IPUPALIeHUsT PYHKIMHU K
byHKIIUH NMPUPAIIEHHI0 APTYMEHTA
(korma Ortser: 4)
pHUpaIicHue
aprymeHra
CTPEMUTCS K
HYIII0)?
2 cemecTp
IlonnbIi 1) 2x vdx + 3xy3idy VK-1.¥.2
nuddepenyan 2) 3x*yidx+ 2xydy
byHKIIUN 3) 3xydx + 2x ydy
z = x3y? 4) 2x*y*dx + 3x ydy
paBeH OTtBer: 2)
Ykaxute 1) 7, L_ YK-2.V.1
CXOSIIUNCS o1
YKMCJIOBOH psiL 2) En:1;E
3) T =
4) 7
ns
Ortser: 2)
VYkaxure 1)Ei”%@_qy: OIIK-
CTEIICHHOM pAL, 2) =, n(x—2)" 1.V.1
JUTSL KOTOPOTO S .
unrepsai (0;2) 3) dﬂ=1§Ex'_lj”
ABJISAETCS 4) Erogn(x+2)"
HWHTEPBAJIOM Ortser: 3)
CXOJMMOCTH.
Ykaxute 1) 6 YK-1.V.2
YaCTHYIO 2) 6xy
[IPOU3BOJIHYIO 3) 6x
no v oyskuuu | 4) 3x*
JABYX Otgert: 4)
MEPEMEHHBIX
z = 3x%y
Ecmu V-3T0 1) 2 OIIK-
Ky0 co 2) 4 1.3.1
CTOPOHOU 3) 8 OIIK-
JUTAHBI 2 4) 16 1.V.1
eauHuIkl, Toraa | Oreer: 3)
UHTETpal
fff, av
paBeH
HeoOxonuMmsbrii T +3 VK-1.3.1
1) Er:=i o8 L7
MIPU3HAK e
CXOJMMOCTH HE 2) X7 —1
BBIMTOJTHEH JIISI 3) 3= Sn’

psna

4) T




OTtBer: 3)

7. | Paccuuralite 1) Zcos(5x+ 2y) OIIK-
YaCTHYIO 2) —Zsin(5x+ 2y) 1.3.1
IIPOU3BOJHYIO 3) cos(5x+ 2y) OIIK-
= 4) (5x + 2)cos(5x + 2y) 1.V.1
5y OtBer: 2)
byHKIIUN
z = cos(5x + 2y)

8. | Beruucnure 1) 0 YK-1.3.2
HOBTOPHBII 2) 1
UHTErpai 3) 05
[Lay[Pax |4 01

OtBet: 3)

9. | Haiigure 1) [-4,0) YK-2.V.1
o0acTh 2) (-3,0)
CXOZIMMOCTH 3) (-2,0)
DL (9 [

e Otser: 1)

10.| Haiigute 1) 5 YK-2.V.1
3HAYCHHE 2) 2
¢ynkuuum nByx | 3) 10
IIEPEMEHHBIX 4) 19
7z=2x-y+15 B OrtBert: 3)
touke A(-2,1)

11.| Haiigure 1) 2Zcos(Sx+ 2y) OIIK-
YaCTHYIO 2) —2cos(5x+ 2y) 1.3.1
IIPOU3BOHYIO 3) cos(5x+ 2y) OIlIK-

Z—z 4) (5x + 2)cos(5x + 2y) 1.V.1
byHKIUM .
z = sin(5x + 2y Orser: 1)

12.| Jana (1)y}£KHI/I${ 1) 1+ 3x— ;;{f VK-1.¥.2

flx) =e™, 2) 1+ 3x+ 9x?
TOT'JIa TIEPBbIC 3) 1— 3x + 9x°
TpH (OTJIIMYHBIE 3 .
OT HyJIs) YIEHa 4) 1+ 3xc+ 27
Pa3NOKEeHUS
atoit pynkiuu | OTBeT: 4)
B psan Teiiopa
B OKPECTHOCTHU
TOYKH X5 =10
UMECIOT BH/T

13.| [ToBTOpPHBII 1) 0 YK-1.3.2
UHTErpal 2) 1 VK-1.V.2

3) 05

-

-1

4) -1

[dx [ dyv | _d
vl v 3 - o —




paBeH OTtsert: 2)
14.| HeoOxoauMbIit 1) o= n+£3 OIIK-
IpU3HAK Tniader 1.3.1
CXOJUMOCTHU HE 2) Zp= s OIIK-
BBIIOJIHEH IS 3) I=,- 5 . 1.V.1
psina 43
4) T,
Otger: 1)
15.| Eciiu V-»53t10 1) 27 OIIK-
Ky0 co 2) 9 1.3.1
CTOPOHOM 3) 81 OIIK-
JUIMHBI 3 4) 16 1.V.1
enuHubl, Toraa | Oreer: 1)
UHTErpai
11, av
paBeH
16.| Beruucnure 1) 0,2 VK-1.3.2
MOBTOPHBIN 2) 0,3
UHTETrpal 3) 0,25
[Fde [[Zdy |4 05
! Ortser: 3) 0,25
17.| Haiigure 1) [0, 4) YK-2.V.1
obacth 2) (0,3)
CXOJIUMOCTH 3) (0,2)
P e
e Otgert: 1)
18.| Beruucnure 14,5 VK-1.3.1
UHTETpal 2) 0,75 OIIK-
ot 134 1.V.1
JE dx Jl xydy | 4)2
Ortser: 2)
19.| YacrHas 1)6 OIIK-
IPOM3BOIHAS 2) bxy 1.3.1
no * pyakuuu | 3) 6X OIIK-
IBYX 4) 6x + 3x° 1.V.1
TepEeMEHHBIX Otger: 2)
z=3x"y
20.| 3nagyenue 1) 15 VK-2.V.1
byukmu aByx | 2) 20
NIEpEMEHHBIX 3) -15
7z=3x-2y+16 B 4) -20
touke A(1,2) Otser: 1)
paBHO
21. Vkaxute tTin quddepeHIanbHOro ypaBHEHUS YK-2.3.1

2x+1)y'+y==x:

OTBeTHI:
1) VYpaBHeHuE ¢ pa3AesIONMMUCS TEPEMEHHBIMU
2) JluHeiiHOe ypaBHeHHE
3) VYpaBuenue bepHyman




4) VYpaBHeHHE B TOJIHBIX AuddepeHmramax

OTtBer: 2)
22. Ykaxure obuiee pereHue audhepeHnaaIbHOTo OIIK-
ypasuenus (2x + 1)dy + y*dx = 0: 1.V.1

1) y=2n[2x+1[+C

2) v =In|2x +C|
2

3) ¥ = faizeraine
4) vy = 3In|x|
OTtBer: 3)
23. Ykaxkurte yactHOe perieHue auddepeHnaaILHOro OIIK-
ypaBHEHUS 1.3.1
v' + 2y = 4, y0BaeTBOPSIOIIEE HAYATEHOMY YCIOBHUIO OIIK-
y(0) = 5: 1.V.1
1) y=4e ¥ +5
2) v=4—x

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

OtBet: 3)
24, Cpenu nepednciieHHbIX TuddepeHInaIbHbIX YpaBHeHUN OIIK-
YKa)KUTE YpaBHEHHE C pa3JIeNIAIOLMMHCSA IEPEMEHHBIMHU: 1.3.1
1) (x*+y* + 2x)dx + 2xydy = 0 VK-2.3.1

2) (x*+y*)dx +2xydy =0
3) (xy*+x)dx+(x*y—y)dy =10
4) (x*+y)dx —xdy=0

OTtBet: 3)

CucreMa OlLIEHUBAaHUS TECTOBBIX 3a/laHUM:

1 tun) 3anaHue KOMOMHMPOBAHHOTO THIA C BHIOOPOM OJHOTO BEPHOTO OTBETA M3 YEThIpEX
NPEJIOKEHHBIX U 000CHOBAaHNWEM BbIOOpA CUMTAETCS BEPHBIM, €CJIM MPaBWIIbHO yKa3aHa Ludpa
U TIpUBEJEHbl KOHKPETHbIE apryMeHThl, HCHOJb3yeMble Ipu BbIOOpe oTBeTa. IloiHoe
COBIAJIEHUE C BEPHBIM OTBETOM OlLieHHUBaeTcs | OajioM, HEBEPHBIN OTBET UJIM €r0 OTCYTCTBHE —
0 6amoB.

2 tun) 3agaHue KOMOMHHMPOBAHHOIO THMAa C BHIOOPOM HECKOJIBKHUX BapUaHTOB OTBETa W3
NPEUIOKEHHBIX U Pa3BEpPHYTHIM OOOCHOBaHMEM BBIOOpA CUMTAETCS BEPHBIM, €CIM MPAaBUIBHO
yKa3zaHbl HUGPBI U MPUBEACHBI KOHKPETHBIE apTyMEHTHI, CIOIb3yeMbI€ MPU BHIOOPE OTBETOB.
[TonHOE coBmageHne ¢ BEPHBIM OTBETOM OIlEHHMBaeTCs | OaioM, eciau AOMYIIeHbI OIIMOKHU MU
OTBET OTCYTCTBYeT — 0 Oasios.

3 Tun) 3ajaHue 3aKpbITOTO TUIIA HAa YCTAHOBJIEHHWE COOTBETCTBMSI CUMTAETCS BEPHBIM, €CIIH
YCTAQHOBJIEHBI BCE COOTBETCTBHS (MO3ULMM U3 OJHOIO CTOJIONA BEPHO COINOCTABIEHBI C
NO3ULUAMH Apyroro ctojbua). [lonHoe coBmaaeHne ¢ BEpHBIM OTBETOM oOlieHuBaeTcs 1 6amiom,
HEBEPHBIN OTBET WM ero oTcyTcTBHe — 0 6ayioB

4 tun) 3anaHue 3aKPHITOTO THMA HA YCTAHOBJIEHHE IOCIEI0BATEILHOCTH CUUTACTCS BEPHBIM,
€cllM IIPAaBUJIBHO YyKa3zaHa BCs IocienoBarenbHOCTh HMpp. IloaHoe coBmageHue ¢ BepHBIM
OTBETOM OlleHuBaeTcs | Gaymiom, eciiy JOMyIIeHbl OIMOKH UM OTBET OTCYTCTBYET — () Gauios.



5 tum) 3anaHue OTKPBITOrO THIIA C PA3BEPHYTHIM OTBETOM CUMUTAETCA BEPHBIM, €CIIU OTBET
COBIAJa€T C OSTAJIOHHBIM 10 COACPKAHWIO W TMOJNHOTE. [IpaBUIIBHBIA OTBET 3a 3aJaHHe
olleHUBaeTcs B 3 OaJiia, €Clii JOMYIIeHA O/{Ha OIKUOKa \ HETOUHOCTH \ OTBET MPaBUIILHBIN, HO HE
HOJHBIH - 1 a1, ecnu gomyineHo 6osiee 1 ommoOKu \ OTBET HEMPAaBUIIbHBINA \ OTBET OTCYTCTBYET
— 0 6anoB.

[lepeyeHbp TeM KOHTPOJBHBIX PabOT MO AMCUMUIUIMHE OOYYAIOUIMXCS 3a04HON (HOpPMBI
00yd4eHus1, IpeIcTaBIeHbI B Ta0ymie 19.

Tabnuna 19 — IlepedeHb KOHTPOIBHBIX PadOT

Ne i/mm ITepeueHb KOHTPOJIBHBIX PAabOT

He npenycmorpeno

10.4. MeTtoauueckre  MaTepuaibl,  ONPEACNSIONME  HPOUEAYPbl  OICHUBAHUS
UH/IMKATOPOB, XapaKTEpU3YIOIIUX dSTanbl (HOPMUPOBAHMS KOMIIETCHLIUH, COAEpKaTcs B
JIOKAJIbHBIX HOpMAaTuUBHBIX akTax [YAIL, pernamMeHTHpPYIOIIMX MOPAJOK U  HPOLEAYPY
NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MIPOMEKYTOUYHON aTTeCTaluy 00y4JaroImnuXcs
'VAIL

11. Meroaudeckue yKa3aHus Uit 00YJIArOIIUXCS TI0O OCBOCHUIO TUCITUTUIAHBI
(Huoice npusoosmces pekomenoayuu no cCOCmMasieHuro 0aHHo2o pazoena)

11.1. Metoauueckue yka3zaHus [ OOYYalOIIMXCS 10 OCBOCHMIO JIEKIIMOHHOI'O
MaTepuana (eciu npedycmMompeHo y4ueOHbiM NIAHOM NO OAHHOU OUCYUNTIUHE).

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
rIyOOKoe W SCHOE U3JoKeHue ydeOHoro marepuana. HasHaueHHMe COBPEMEHHOH JEKIUU B
paMKax JUCHUIUIMHBI HE B TOM, YTOOBI IOJYYUTh BCIO MH(POPMALHIO TIO TeME, 2 B OCBOCHHUH
dbyHIaMeHTalIbHBIX Mpo0JeM JUCHMIUIMHBI, METOJOB HAY4YHOTO IIO3HAHHWS, HOBEHIINX
JOCTUKEHUI HaydyHOUW MbIcau. B yueOHOM mpoliecce JIEKIHs BBIIOJIHSAET METO/I0JIOTMYECKYIO,
OpPraHU3aIMOHHYI0 U UHGOpMaMoHHYI0 (GyHKIUU. JIeKus pacKpbpiBaeT MOHATHHHBIN ammapat
KOHKpETHON oO0jacTu 3HaHud, €€ MpoOJeMbl, JAaeT LENbHOE NPEJCTABIECHUE O TUCIUILIMHE,
MIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUTIIIMHAMH.

[InaHupyeMble pe3yibTaThl IPU OCBOEHUU 00YYaIOUTMMUCS JIEKIIMOHHOTO MaTepuaa;

— TIOJYyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX ONPEAEIAETCS LIEIEBOM YCTAHOBKON K KaKJJOM KOHKPETHOU TEME;

— TIOJy4YyeHHE ONbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIO/IaBATENEM;

— pasBuTHE TNPO(ECCHOHATHHO-IENOBBIX  KAdyecTB, JIIOOBH K  TpeaMETy H
CaMOCTOSITEIbHOTO TBOPYECKOI'O MBIIITIEHHUS.

— TOsiBJIeHHE HEOOXOAMMOro HHTEpeca, HE0OX0AUMOTO Il CAMOCTOSITENIbHON pabOThI;

— TIOJy4YyeHHE 3HAHUNW O COBPEMEHHOM YpPOBHE pAa3BUTHS HAyKM U TEXHUKU U O
IIPOTHO3€ UX Pa3BUTHSI HA ONMKailline rofbl;

— HayyuTbCs METOJMYECKH oOpabaTbiBaTh MaTepuasl (BBIACIATH TJIaBHBIE MBICIH H
MIOJIOKEHUS, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh HUX B  Pa3jIM4YHBIX
bopMynupoBKax);

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

JlekMOHHBI  MaTepuad MOXKET COINpPOBOXKAATHCS JIEMOHCTpAlUEd ClIall0oB U
HCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaja IMpH MPOBEIEHUU KOPOTKHX JHUCKYCcCHUH 00
0COOEHHOCTSX MPUMEHEHUS OTJENBHBIX TEMATHK M0 JUCIUTUIMHE.

CrpyKTypa npeiocTaBieHHs JEKIIHOHHOTO MaTepuana:

— Omnpenenenns MaTeEMaTHYECKUX TEPMUHOB.
—  @OopMyIMpPOBKA TEOPEMBI.
— Jloka3aTenbCTBO TEOPEMBI.




— HMnmoctpupyroiue npumepsl.

11.2. Meroauueckue ykazaHHs Uil OOYYarOIIUXCS IO MPOXOXKICHHIO TPAKTHUECKUX
3aHSIITHH (eciu nPpedyCMOmpeHo Y4eOHbIM NIAHOM N0 OAHHOU OUCYUNTIUHE)

[IpakTHyeckoe 3aHATUE SIBISETCS OAHON W3 OCHOBHBIX (POpPM OpraHu3amuu y4eOHOTO
npoliecca, 3aKII0YaonIascs B BBITOJTHEHUN 00YJalOUIMMHUCS M0JI PYKOBOJICTBOM IIPETIO1aBaTelNs
KOMIUIEKCAa YYEOHBIX 3aJaHUl C LENBbI0 YCBOSHHSI HAYyYHO-TCOPETUYECKHX OCHOB Y4eOHOU
JUCHUTUTMHBL, TPUOOPETEHHS] YMEHUN M HaBBIKOB, OIBITA TBOPYECKON AEATEIBHOCTH.

Lesbro IpakTUYECKOTO 3aHATHUS ISl 00yUYaroIIerocs sIBISETCS MPUBUTUE OOYUAIOIIIMCS
YMEHUH M HaBBIKOB MIPAKTUYECKOH JIEATEIFHOCTH 110 U3y4aeMOW AUCUUIUINHE.

[Tmanupyemblie pe3yabTaThl IPH OCBOSHUH 00yJYarOIIMMCS TIPAKTUICCKUX 3aHATHI:

— 3aKpeIuvIeHue, YriayOJieHHe, pacIIupeHHe M JeTalu3alis 3HAHWHA IpH pEIICHUH
KOHKPETHBIX 3a]1a4;

— pa3BUTHE I[I03HABATEIBHBIX CIOCOOHOCTEH, CaMOCTOSITEILHOCTH  MBIIUICHUS,
TBOPYECKOH aKTHBHOCTH;

— OBJIAJCHHE HOBBIMH METOJAaMH M METOJUKAMH H3y4YCHHS KOHKPETHOW y4eOHOM
JVICIIATUTAHEI,

— BBIPa0OTKa CIOCOOHOCTH JIOTHYECKOTO OCMBICICHHUS TIOJTYYCHHBIX 3HAHWHA JUIS
BBITTOJIHECHHYSI 33 /IaHHIA;

— olecrneueHne palMOHAIBHOTO COYETAHMs KOJUICKTHBHOM W MHIUBUAYAJIbHOU (GOpM
00y4eHwusI.

TpebGoBaHus K TPOBEICHUIO TPAKTUYCCKUX 3aHITUM

[IpakTHueckre 3aHATHS HAUMHAIOTCA C 3alMCH B OJKypHalI IMpernojaBaTens
MPUCYTCTBYIOIIMUX CTYICHTOB. 3aTEM OOBSBIIACTCS TeMa MPAKTUYCCKUX 3aHATHM.

[IpenogaBaTens 4MWTaeT yCIOBHE 3aJaydl M MpeAsiaraeT CTYJEHTaM CaMOCTOSATEIbHO
peuIuTh 3a/Ja4dy, UCMOJb3ys 3HAHUS, MOJYyYEHHBIE CTYJEHTOM Ha Jekuuu. CTyIeHT, KOTOPBI
MEPBBIM pElIni 3a7ady, BBI3BIBAETCS K JOCKE. B ciyyae ecinu CTYIAEHT MpaBUIBHO PEIIn
3a/a4y, OoH nosydaer 5 6amnoB. Eciu cTyzeHT pemaer 3ajady ¢ MOMOUIbIO IpernoaaBaTens, To
nonyuaeT 4 Oamnma. 3aTeM, B KOHIIE CEMECTpPa, OILIEHKH CTYACHTOB (BKJIIOYAs OIEHKY
MOCENIAeMOCTH) TiepeBoaiTcsl B OOHYychl (kadectBo) or 0 mo 5 OammoB. DT OOHYCHI
n00aBISAIOTCS K 0011l cymme 0aioB B paMKaxX MOAYJIbHO-PEUTHHTOBON CHCTEMBI.

CryneHTaM BbIJAeTCsl JOMAIlHEE 3a/JlaHue B BHUJAE 3aad, KOTOpPbIE OHU CHAIOT B
YCTaHOBJICHHBIE CPOKHU.

11.3. Meroauueckue yKazaHus JUIsi 0OYJaIOMIMXCS MO MPOXO0XKIECHHIO CAMOCTOSITEITHHOM
paboThI

B xone BbIMOSHEHUSI CaMOCTOSITEILHOM pabOThI, 00yJaroNIUiiCsl BBIMOIHAET paboOTy 1O
3a/IaHUI0 M TP METOJMYECKOM PYKOBOJICTBE IMperojaBaTelis, HO 0e3 ero HemocpeaCTBEHHOTO
y4acTusl.

s oOywarommxcsi 1Mo 3a04HOil (¢opMe 0O0ydeHHs, caMOCTOsTeNbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOIBHYIO padoTYy.

B mporecce BBIMOTHEHHSI CaMOCTOSITENBHON paboThl, y oOyuaromierocs (Gopmupyercs
1enecoo0pa3Hoe IIaHUPOBaHUE pabovero BpeMeHH, KOTOPOe MO3BOJISIET UM Pa3BUBAaTh YMEHUS
¥ HaBBIKM B YCBOGHHUU U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHHM, 00ecreunBaeT BBICOKUMN
YPOBEHb YCIEBAEMOCTH B TIEPHOJ OOYYEHHS, TOMOTAeT IOJIYyYUTh HABBIKM TTOBBIIICHUS
npo(hecCHOHATLHOTO YPOBHSL.

MetoauyeckumMi ~ MaTepuaiaMH,  HalpaBSIIONIMMH  CAMOCTOSATENBHYIO  paloTy
00y4JaIOIIUX CASBISIOTCS:

— y4eOHO-METOAMYECKHU MaTepual Mo JUCIUILIMHE;




11.4. Meroauueckue yKa3zaHus JUIsI OOyYalOMIMXCS MO MPOXOXKICHHUIO TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIEBAEMOCTH IIPEAYCMaTpPUBAaET KOHTPOJIb KayecTBa 3HAHUU
00y4aroIuxcsl, OCYLIECTBISEMOIO B TEYEHUE CEeMecTpa C LIEJbI0 OLCHMBAHUS X0Jla OCBOEHUS
JUCLUIUINHBI.

B Teuenme cemectpa B cucreme aucTaHimoHHoro oOydenus ['YAII B dopme
TECTUPOBAHUS TPOBOJATCS JIBE IMPOBEPOYHbIE pabOTHl MO PEHICHUI0 3aJa4 M OAHH
TEOPETUYECKUH ompoc (IepeueHb BOIPOCOB JUIsl TECTOB pa3MelleH B «baHke BONIPOCOB» B
cucreMe AucTaHIMOHHOTO oOyueHuss ['YAII), Ha mNpakTUYECKHX 3aHATUSAX TPOBOAATCS
IIPOBEPOUHbIE PabOTHI IO pazjiesiaM Kypca B MMCbMEHHON (opMe, pacCUMTaHHbIE KAaK Ha LIeJ0e
3aHsTHE, TaK U Ha €ro 4acTb.

Pe3ynpTaThl TEKyIIEro KOHTPOJS YCIIEBAEMOCTH OyAyT YyUUTBIBATbCS NPH MPOBEIACHUU
POMEXYTOYHOU aTTeCcTaliH (IIPU UCTIOIH30BAHUHU OATBHO-PEHTHHIOBOI CHCTEMBI OLICHUBAHMS,
KaX/blii BHJ KOHTpOJS OLEHMBAaeTCs B Oajulax, W3 KOTOPbIX (OPMHUPYETCS MTOTOBBIN
pe3ynbTar).

11.5. Meroauyeckue ykazaHus Jjisi OOYYarOUIMXCS MO MPOXO0KIACHUIO MPOMEKYTOUHOM
aTTeCTallUU.

[Ipomexxyrounast ~ aTTecTalusi  OOyYarOUIUXCs  MPEAYyCMaTpUBAaeT  OLICHUBaHUE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3YyIbTaTOB 00y4YeHHs MO auciuruiiHe. OHa BKIIIOYaeT B
cedst:

— D9K3aMeH — (opma OLEHKH 3HaHUM, MONYyYEHHBIX OOYYalIIUMCA B Ipoliecce
W3YYEHHUS BCEW NUCHUIUIMHBI WM €€ YaCTH, HAaBBIKOB CAMOCTOATEIbHONW paboThl, CIOCOOHOCTH
MPUMEHATh MX JJIs pEHICHUs MPAKTHUYECKUX 3ajad. JK3aMEH, Kak MpaBWIIO, MPOBOJUTCS B
nepuoj] SK3aMEHAIIMOHHOW CECCHMM W 3aBEPIIAeTCS aTTECTAIlHOHHOM OIICHKOW «OTIMYHOY,
«XOPOIIOY, «YTOBICTBOPUTEIHLHOY, «HEYIOBIECTBOPUTEIHHOY.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




