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AHHOTaUs

HNucrunmaa «Marematuka. MareMaTHYecKHil aHaiu3» BXOJIUT B 00pa3oBaTEIbHYIO
pOrpaMMy BBICIIETO 00pa30oBaHUsS — MPOrpamMMy OakajaBpuara MO HAMPABICHHUIO MOATOTOBKU
09.03.01 «HMuadopmarnka M BBIYUCIUTEIbHAS TEXHUKA» HampaBieHHoCcTH «lIporpamMMHbIe
CUCTeMBl aHanm3a, o0pabOTKM W Tepenadyd JaHHbIX». JlucuuimimHa peanusyercs Kadempoi
«Nely.

JucuuminHa HareneHa Ha (GOPMHUPOBAHKE Y BBIMTYCKHUKA CICIYIOIIMX KOMIIETCHITHIA:

VYK-1 «CnocoGeH OCyIIECTBIATh MOUCK, KPUTHUYSCKUNM aHaIUu3 W CHUHTE3 MH(MOpMaIuH,
MPUMEHSATb CUCTEMHBIN TTOAXO0/ JIJISl PEIICHUsI TIOCTABICHHBIX 3a/1a4»

VYK-2 «CrnocobGeH ompenensath Kpyr 3a7ad B paMKaxX IOCTaBJICHHOHW M W BBIOHUpATh
ONTUMAJIFHBIC CIIOCOOBI MX PEIICHUsS, UCXOS U3 JEHCTBYIOIMINX MPABOBBIX HOPM, HMEIOIIUXCS
PECYPCOB U OTPaHUYCHUIN»

OIIK-1 «Crnoco0GeH NpUMEHATh €CTECTBEHHOHAYYHBIE M OOIIEMH)KEHEpHBIC 3HAHU,
METO/Ibl MATEMaTUYECKOTO aHaIM3a U MOJEIIMPOBAHHUS, TEOPETUUECKOTO U SKCIIEPUMEHTAILHOTO
UCCJICIOBAHMSI B MPO(PECCHOHAITBHON IeATETHHOCTI

CogepxaHue  TUCHUIUIMHBI ~ OXBaThIBa€T  KPYr  BONPOCOB,  CBSI3aHHBIX  C
muddepeHIMATEHBIM 1 UHTETPATBHBIM UCYHCICHUEM, TEOPHEH IMPEACIIOB U PSIJIOB H HX
MPUMEHEHHUEM.

[IpenogaBanne AMCHUIUIMHBI MpEAyCMAaTpUBaeT cCienyromue (GopMbl OpraHu3aluu
y4eOHOTO Tpolecca: JeKyuu, NpaKmuyeckue 3auAmus, Ccamocmosmenvhas paboma
obyuarowe2ocs.

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

OO0mas TpyI0eMKOCTh OCBOSHUS JHUCUUILIMHBI COCTABISCT 7 3a4eTHBIX eIuHUIl, 252
qaca.

SA3bIk 00yUYeHUs 10 AUCIUIUIMHE «PYCCKUN»



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

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

— (dopMHpOBaHKE Y CTY/ICHTOB CIIOCOOHOCTH M HaBBIKOB ()OPMYJIMPOBATH U pPEIIaTh
npodeccuoHaNbHBIE 3314l C HCIOJB30BAHUEM arllaparta MaTeMaTHYeCKOTro
aHaims3a.

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

1.3. TIlepeueHp mIaHUPYEMBIX PE3yJIbTATOB 00YUEHUS IO JUCHUIUIMHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrare M3ydyeHus NUCHUILIMHBI OOYYaOUIMIiCS AODKEH 00JanaTh CleTyIOIUMHU
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 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(pOpMaLIUHU, TOTYYCHHON U3 Pa3HBIX
KOMIIETEHIINN p ’ p ’ i p
MPUMEHSATD HMCTOYHHUKOB, JJIS PEIICHUS TOCTaBICHHBIX
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 BbIJIBUTaTh
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

O6menpodeccrnoHanbHbIE
KOMIIETSHIINH

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

OIIK-1.3.1 3HaTHL OCHOBEI MATEMATHUKH,
(U3HUKY, BEIYHCITUTESIIEHON TEXHUKU U
MPOrPaMMHUPOBAHHUS

OIIK-1.VY.1 ymers pemars CTaHIapTHBIE
npodeccuoHaNbHbIC 3a/1a4H C
MPUMEHEHHEM €CTCCTBCHHOHAYYHBIX U
OOIIEMHKEHEePHBIX 3HAHH, METOIOB
MaTeMaTHYECKOTO aHajnu3a U




TEOPETHYECKOTO U
OKCIEPUMECHTAIBHOTO
UCCIICIOBAHHS B
npodecCHOHATBLHOM
JIeSTEIbHOCTH

MOJCIIUPOBAHUS
OIIK-1.B.1 B1ageTsr HaBBIKAMU
TEOPETHYECKOTO M KCIIEPUMEHTATHLHOTO

HUCCIIEIOBAHUSA OOBEKTOB

poecCHOHANLHOM e TEIbHOCTH

2. Mecro nucuumumnbl B cTpyktype OIT

Hucuumimba He Oa3upyeTcss Ha 3HAHMAX, paHee NPUOOPETEHHBIX CTYACHTAMH MpU

HN3y4YCHUU B BBICIIIEH IIKOJIE KaKUX -JTH00 JUCHUILINH.

3HaHI/IS'I, IMMOJIYYCHHBIC IIPpU H3YUYCHUU MaTcpuajia I[ElHHOfI JUCHUIIIIMHBI, UMCIOT KakK

CaMOCTOSTEJIbHOE 3HAUYEHHE, TaK U UCIIOJIb3YIOTCS PU U3YYEHUHU APYTUX JUCHUILIINH:
Maremaruka. Teopust BEpOATHOCTEN U MaTEMaTUYECKAs] CTATUCTUKA

3. OO0BEM H TPYJOEMKOCTh JUCIUILTAHBI

Jlanubie 00 oOmieM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIbHBIX BUIOB y4eOHOM
paboThI O TUCHMILIUHE (M pacipeie]IeHUe 3TOM TPYI0EMKOCTH 110 CEMECTPaM) MPEACTABICHBI B

Tadimue 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUILITMHBI

pr,[[OGMKOCTL 10 CCMECCTPaM

Bun yae6HO# paboThI Bcero Nol NoD
1 2 3 4
Oowan mpyooemKocmp OuUCUUNIUHDL, 7/ 252 4/ 144 3/ 108
3E/ (uac)
U3 Hux yacos npakmuyeckoii L0020MoeKu
AyoumopHuie 3aHamus, BCEro Jac. 136 68 68
B TOM YHCIIE:
nekiuu (JI), (dac) 68 34 34
npakTuueckue/ceMunapckue 3ausatus (113), 68 34 34
(dac)
naboparopusie pabotsl (JIP), (dac)
KypcoBoil npoekT (padota) (KII, KP), (yac)
9K3aMeH, (Jac) 90 54 36
Camocmoamenvnan paboma, Bcero (4ac) 26 22 4
Buo npomesxxcymounoit ammecmayuu: 3ader, JK3.
OK3.,
mudd. 3auer, sk3amer (3auer, dudd. 3au, k3 OK3.

Dk3.**)

* Kk
[IpuMeuaHue:  kaHIUAATCKHI SK3aMEH

4. ConepxaHue JUCITUTUTIHBI
4.1. PacnpeneneHue TPyI0EMKOCTH TUCIUILTHHBI IO pa3/eiaM U BUAAM 3aHITHIA.
Paznensl, TeMBI TUCIUTIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Paznenbl, TeMbI TUCITUTLTAHBI Jlexummm | 113 (C3) KII .
’ (gac) (gac) (dac) (dac) | (uac)
Cemectp 1
Paznen 1. Teopus npenenos 6 8 8
Paznen 2. uddepeHnnanbHOe HCUUCIICHUE 12 12 7
Paznen 3. IHTErpaibHOE UCUUCTICHUE 16 12 7
Hroro B cemecTpe 34 34 22




Cemectp 2

Pa3znen 4. @yHKIMH HECKOIBKHUX MEPEMEHHBIX 10 8 1
Paznmen 5. luddepenunanpabie ypaBHEHUS 8 12 1
Paznen 6. Psiast 16 14 1
Hroro B cemectpe: 34 34 1

HUroro 68 68 0 0 4

[IpakTuyeckas TMOArOTOBKAa 3aKIIOYAETCS B  HEMOCPEJICTBEHHOM  BBINOJIHEHUH
OoOydJalolMMUCS  OINpeNeJeHHbIX  TPYAOBBIX  (YHKUMH,  CBSI3aHHBIX C  Oymayuiei
npodeCCHOHATIBHOMN 1 TETbHOCTBIO.

4.2. CopnepskaHue pa3/ieioB U TEM JICKIIMOHHBIX 3aHITHH.
Copep:xanue pa3esioB U TeM JICKIIMOHHBIX 3aHITHIA MTPUBEICHO B Ta0HIIC 4.
Tabnuna 4 — Comeprkanue pas3/iejoB U TEM JICKIIMOHHOTO IUKJIA

HOMep pasaciia Hazpanue u COACPIKAHUC pa3acCiIOB U TEM JICKIIHMOHHBIX 3aHATHH

Tema 1.1. OcHoBHBIE 2NIeMeHTapHbIe QYHKIMHA. YNCIOBBIE MHOKECTBA.
(2gac)
Tema 1.2. Ilpeaen pyHKIMHU PH HEOTPAHUYEHHOM POCTE apIyMEHTA.

Teopemsl o nipeaenax. (2 yaca)

Tema 1.3. Ilpenen ¢ynkuuu B Touke. HempepblBHOCTH. 3aMeuaTelIbHBIC
npezensl (2 yaca)

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

Tema 2.2. [IpaBuna muddepennuponanus. [IponsBoanas cioxHoM
¢byHKIMH, Tponu3BOAHAsA 00paTHON (yHKIMU. Tabmuia npon3BOIHbIX,
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. Juddepenimanst
BBICIINX MOPSIKOB. (2 yaca)
Tewma 2.6. MccnenoBanue QyHKIIMI C TOMOIIBIO MPOU3BOHBIX (2 yaca)

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

Tewma 3.2. Tabnuna unTerpanoB. MeTo 3aHECEHHS TI0]T 3HAK
muddepennmana. Meros 3aMeHbl IEPEMEHHON HHTETpupoBaHus (2 yaca)

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

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

Tema 3.6. aTerpan c nepeMeHHbIM BEpXHUM Tipeaenom. opmyra
Herotona- Jleit6numna (2 gaca)

Tewma 3.7. HecoOcTBeHHBIE HHTETpAIIHI (2 Yaca)

Tewma 3.8. IIpunoxxenus: onpeaeaeHHOro HHTerpaia (2 yaca)

4 Tema 4.1 (I)YHKI_II/ISI HECKOJIBKHUX NTCPECMCHHBIX. OCHOBHBIC TOHSATHS.




HenpepbiBHOCTb. (2 waca)

Tema 4.2. [luddepenunpoBanme GyHKIMHU HECKOIBKUX EPEMEHHBIX.
(Yactueie mpousBoanbie. Juddepennuan. [Ipon3Boanas ciaoxHOM
¢byHkuun. YacTHbIC TPOU3BOHBIC BRICIIUX MOpsakoB. Dopmyina Teitnopa)
(4 gaca)

Tema 4.3. MccnenoBanue GyHKIIMHE HECKOJIBKUX MEpeMEHHBIX. (4 yaca)

Tewma 5.1. luddepennuanbabie ypaBHEHUS MTepBOTO Mopsiaka. OCHOBHBIC
nousTus. uddepeHnnansabie ypaBHEHUS C Pa3ISISTFOIIMMHUCS
nepemeHHbIMU. OHOpOAHbIE MU depeHIaTbHbIe YpaBHEHUS [IEPBOTO
nopsiika. (4 gaca)

Tema 5.2.

5 . Jluneitapie nuddepeHranbHbpe YpaBHEHUS IEPBOTO MOPSAKA.
VYpaBuenue bepuymnnu. AuddepeHunanbHble ypaBHEHHsI BHICIIUX
MIOPSAJIKOB, JTONYCKAIOIINE NOHMKEHUE Nopsiaka. (2 yaca)

Tewma 5.3. JIuneitapie ogHOpOAHBIE AU depeHITnaTbHbIC YPAaBHEHHUS C
MOCTOSIHHBIMU KO3 uninenTamu. JIuHeitHbie HEOJHOPOIHBIE
nuddepeHranbHble YpaBHEHUS BBICIIUX MOPSAKOB. (2 yaca)

Tema 6.1. Hucnossie psasl. OCHOBHBIE onpenenenus. Psbl ¢
MOJIOKUTEIbHBIMU uiieHaMu. [Tpuznaku Jlanam6epa u Kommu (2 vaca)

Tema 6.2. Heooxoaumblii npusHak. [Ipuznaku cpaBHeHus. MIHTerpaabHbIi
npusHak Komm. (2 gaca)

Tema 6.3. 3HakonepeMeHHbIE psAabl. AOCOTIOTHAS U YCIIOBHAS CXOJAUMOCTH
6 CpoiicTBa abcomr0oTHO cxoasamuxcs psaoB. [Ipusnak JleliOnuna (2 yaca).

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

Tema 6.5. CBolicTBa CXOASIIMXCS CTEIICHHBIX PANIOB (2 yaca)

Tema 6.6. Psiawr Telinopa u Makiiopena (2 vaca)

Tewma 6.7. Psg @ypre nepuoanueckoit pyHkiuu (2 gaca)

Tema 6.8. Psng @ypbe ueTHOH 1 HeueTHOH QyHKIMM (2 yaca)

4.3. IlpakTtuyeckue (ceMUHAPCKUE) 3aHATUSL
TeMbl MpaKTHYECKUX 3aHATHIA U UX TPYJOEMKOCTh ITPUBECHBI B TAOIHUIIE 5.

Ta6n1/1ua 5— HpaKTI/I‘leCKI/IC 3aHATHUSA U UX TPYAOCMKOCTb

N3 Hux
No
Tpynoem | mpaktuye
Ne TeMbl mpakTHYECKUX @OpMBI IPAKTUYECKUX . paszaena
. . -KOCTb, CKOI
n/m 3aHATUN 3aHATUN JVICIIMII-
(uac) MOATOTOB
JIUHBI
KH, (Jac)
Cemectp 1
[Ipenenbr
paIMoHaTbHBIX
1 | BeIpaxkeHHii Ha Pemenue 3amau 4 1
0ECKOHEYHOCTH U B
TOYKE.
DOKBUBAJICHTHbBIE
2 Pewenue 3anau 4 1
OECKOHEYHO MaJlble.




Yucno e.

IIpousBoaHsIE.
[IpaBuna
Qg depeHIpoBaHUS

Pentenue 3anau

[IpounsBoaHas ciioxkHOK
GbyHKIIUHN

Pemenune 3anau

Tabanynoe
WHTETPUPOBAHUE

Pentenue 3anau

BHaecenue noj 3HaK
muddepeHnmana

Pentenue 3anau

3aMeHa MepeMEHHOM.
WNHTterpuposanue 1o
4acTsIM

Pemenune 3anau

WNHurterpupoBanue
palMoHaAIBHBIX

byHKIMHA

Pemenune 3anau

2 cemMecTp

YacrtHble IIPOU3BOIHLIC

Pemenue 3agau

10

YacTHbIe TPOU3BOIHBIE
BBICIIX MOPSIKOB

Pemenue 3agau

11

JKkerpeMyM QyHKITHH
HECKOJIBKUX
MIEPEMEHHBIX

Pemenue 3agau

12

Pemenne
mddepeHIraTbHbIX
ypaBHEHUI IEPBOTO
nopsika. O0mue u
YAaCTHBIC PEIICHHUS.
Astonomusie 1Y, JIV ¢
pa3JeNeHHbIMH U C
Pa3IeIISFOIIMMHUCS
MIePEeMEHHBIMU

Pemenue 3agau

13

Pemenne ogHOpOIHBIX
JIY nepBoro nopsiaka u
Y KoTtopbie MOKHO
MIPUBECTHU K
OJIHOPOJIHBIM

Pemenue 3agau

14

JInneinble

g depeHnaIbHbIe
YpaBHEHUS NIEPBOTO
MopsiAKa. Y paBHEHUS
bepuymn

Pemenue 3agau

15

HuddepenunanbHble
YpaBHEHHUSI B TTOJTHBIX
muddepeHmanax.
WNHTerpupyromuit
MHOXHUTEITb.

Pemenue 3amau

16

JuddepenunanbHbie
YPaBHEHUS BBICILIUX
MOPSAZIKOB,
JOTIYCKAIOLI1e
MTOHIKEHUE TIopSAKa

Pemenue 3amau




17

JIunelinpie
HEOJTHOPOHBIE
muddepeHnraiIbHbIC
ypaBHEHUS C
MIOCTOSTHHBIMH
KodppunreHTaMu

Pemenue 3amau

18

Panei ¢
MOJI0KUTEIbHBIMU
yieHamu. [IpusHaku
Janambepa u Kommm

Pemrenue 3amgau

19

Panei ¢
MOJIOKUTEIbHBIMH
YJeHaMU U
3HaKOIEPEMEHHbBIE
psanel. HeoOxoaumbrit
MPU3HAK U MPU3HAKU
CpaBHEHHUSI.

Pemenue 3amau

20

CreneHHbIC PSIbI

Pemenue 3agau

21

Psiner Teitnopa n
Maknopena. Psbl
Dypsbe.

Pemenue 3agau

Bcero: 68

4.4. JlabopaTopHble 3aHATUS

Tembl 1a00OpaTOPHBIX 3aHATUHN U UX TPYIOEMKOCTh IPUBEACHBI B Ta0HIIE .

Tabnuna 6 — JIabopaTopHbI€ 3aHATHS U UX TPYJIOEMKOCTb

Ne
/o

HaumenoBaHue 1a60paTopHBIX paboT

TpynoemMkocTsb,

(dac)

N3 Hux No
MPAKTUYECKOMN
MOATOTOBKH,

(gac) JIMHBI

VY4eOHbIM MJIaHOM HE IPEAYCMOTPEHO

Bcero

4.5. KypcoBoe npoeKkTHpoBaHHEe/ BHITTOTHEHUE KypPCOBOU PabOTHI
VY4eOHBIM MJIaHOM HE IPETYyCMOTPEHO

4.6. CamocrodrenbHas paboTa 00yJarouxcs
Buapl camocTosiTenbHON paboOThI B €€ TPYI0EMKOCTh MPUBEICHBI B Ta0HIIe /.

Tabnuna 7 — Bunbel caMmocTosTenbHON pabOThI M €€ TPYAO0EMKOCTh

. Bcero
Bun camocrositensHO# paboTh wac ’ Cewmectp 1, uac Cemectp 2, yac
1 2 3 4
M3y4eHne TeoOpeTHUECKOro MaTepuana 9 8 1

pasnena
JIACIIATT




nucturuHbl (TO)

KypcoBoe npoektuposanue (KII, KP)

Pacuetno-rpaduueckue 3aganus (PI'3)

Brimonnenue pedepata (P)

[ToaroroBka K TeKyIieMy KOHTPOJIIO

ycneBaemoctu (TKVY) ! 6 !
Homamnee 3amganue (/13)
Kontposbabie paboTsl 3a0unnkoB (KP3)
IToaroroBka K MpOMeEXyTOYHOMN 10 8 2
arrectaruu (I1A)

Bcero: 26 22 4

5. [lepedyeHnb yueOHO-METOUYECKOTO 00ECTICUCHUS
JUISL CAMOCTOSITENTbHON PabOoThl 00y4aroIUXCs MO JUCUUTUIHHE (MOJTYJIIO)
Y4eOHO-METOIUYEeCKUE MaTepHalibl JUII CaMOCTOSITEIbHONH Pa0OThl OOYYAIOLIMXCSl YKa3aHbl B
. 7-11.

6. IlepeueHb MEYaTHBIX M ANEKTPOHHBIX YUCOHBIX W3TaHUN
[lepeueHb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX U3/IaHUM MpHBeieH B Tabaule 8.
Tabmuna 8— [lepeyeHp MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TaHUI

Mudp/ bubnuorpaduueckas ccplika KomuuecTBo
URL anpec 9K3EMILIIPOB B
Ooubnuoreke
(xpome
AJIEKTPOHHBIX
9K3EMILISPOB)
517 [Tuckynos H. C. luddepenunanpoe u 159
134 UHTETpalIbHOE HcunciaeHus: yuyeonuk: B2 1., T. 1./
H. C. Iluckynos. - CII06.: Mudpun, - 1996. - 416 c.
o17 [Muckynos H.C. luddhepennmansnoe u 145
1134 UHTErpajbHOE HCUUCIIeHne: yueoHoe nocodue. T. 2/
H. C. ITuckynos. - U3a. crep. - M.: UnTterpan-Ilpecc,
1998. - 544 c.
517 [TuckynoB H. C. Iuddepennunansaoe u 237
134 UHTErpaibHOE ncuncieHus: B 2 T.: yuebHoe mocobue
JUIst cTyieHToB BTy30B M.: UnTerpan-Ilpecc, 2004 -
- 2004. - 415 c.
517 bepman, I'. H. COopHUK 33124 110 KypCy 165
b50 MaTeMaTHYecKoro aHanuza: yueOHoe nocobue / I'. H.
bepman. - 22-¢ u3 ., nepepad. - CII16.: [Tpodeccus,
2005. - 432 c.
517 Bricmias matematuka. Psaapl: yuebroe nocodue / HO. 167
I'96 A. TI'yeman, C. I1. IlombiTkuH, A. O. CmupHoB; C.-
[Terep®. roc. yH-T a3pOKOCM. MPUOOPOCTPOCHUS. -
CIIo. : U3g-Bo I'YAIIL 2015. - 77 c.
https://e.lanbook. | ®uxrtenronsrn I'.M. OcHOBBI MATEMATHYECKOTO 9BC Jlans
com/book/65055 | ananusa. B 2-x T1. Tom 1-b1it - Cankt-IletepOypr:
Jlanb, 2015.- 448c.
https://e.lanbook. | ®uxrtenronsir .M. OCHOBBI MAaTEMAaTHYECKOTO OBbC Jlanb
com/book/411 | ananuza. B 2-x TT. ToMm 2-ii - Cankr-IleTepOypr:
Jlanb, 2008. - 464c.



https://e.lanbook.com/book/65055
https://e.lanbook.com/book/65055
https://e.lanbook.com/book/411
https://e.lanbook.com/book/411

com/book/211928

https://e.lanbook. | CoopHuk 3a1a4 MO0 MaTeMaTHYECKOMY aHaIN3y. Tom ObC Jlanb
com/book/2226 | 1. IIpenen. HempepsiBHOCTD. J{nddepenimpyeMoctsb
/ JI.J. KynpsiBues [u ap.]. - MockBa : ®u3Martiur,
2010. — 496 c.
COopHUK 33/1a4 IO MaTeMaTHYECKOMY aHanu3y. Tom ObC Jlanp
https://e.lanbook. | 2. Uurterpansl. Psaapr: yueb. mocooue / JI.JI.
com/book/2227 | Kyapssues [u ap.]. - Mocksa : ®usmariur, 2009. -
504 c.
http://e.lanbook.c | banmuu K.B. Marematnueckuii ananus. / K.B. 9BC Jlanp
om/book/74580 | banaus, B.H. banuisikos, A.B. Pykocyes. - M.:
®JIMHTA, 2015. — 361 c.
http://e.lanbook.c | bepmant A.®. Kparkuii Kypc MareMaTu4eckoro OBC Jlanb
om/book/2660 | ananusa./ A.®. bepmant, U.I". Apamanosuy. - CII06.:
Jlanb, 2010. - 736 c.
http://e.lanbook.c | becos O.B. JIekiuu 1o MaTeMaTHYECKOMY aHAIHU3Y. - OBC Jlanp
om/book/72002 | M.: ®usmariut, 2015. - 480 c.
http://e.lanbook.c | 3no6una C.B. MareMarnueckuii aHaIu3 B 3aa4ax U OBC Jlaus
om/book/2377 | ynpaxuenusx. / C.B. 3n06una, JI.H. [Tocurenbckasi.
- M. : ®u3marnut, 2009. - 360 c.
https://e.lanbook. | Bypkosa E. B. MaremaTtuueckuii ananus. / E. B. OBbC Jlanb
com/book/147557 | Bypkosa, O. A. lllymepuna. - Kpacuosipck: Cubl'y
nM. akageMuka M. @. Pemetnéna, 2018. - 128 c.
YK 517.9 3unrep A.A., Makaposa M.B. Jluddepennmansasie 100
ypaBHeHUsL: yueb. nocodue/ A.A. 3unrep, M.B.
Maxkaposa. —CI16.: 'Y AII, 2014.- 56c.
YAK 517.9 Makaposa M.B., [lompiTkun C.I1. [Ipumenenue 50
QG epeHIaIbHbIX YPAaBHEHUN IS pEIICHUS
MPUKIAIHBIX 3a7a4: yueb.-MeTo 1. mocobue/ M.B.
Makapoga, C.II. [Tombrtkun. —CI16.: I'VAIIL, 2021.-
45c.
https://e.lanbook. | Aradonos, C.A. TuddepenimansHbie ypaBHEHUS / 3bC Jlanb
com/book/106546 | C.A. Aradonos, A.Jl. 'epman, T.B. Myparosa. —
MI'TY um. H.3. baymana, 2004. (Cep. MatemaTtuka
B TEXHMUYECKOM yHUBepcutete; Boin. VII).
https://e.lanbook. | XKab6xo, A. I1. Tuddepenimansabie ypaBHEHUS U 3bC Jlanb

ycroifunBocTh: yueOHuk / A. I1. XKabko, E. /1.
Kotuna, O. H. UmxoBa. — Cankr-IlerepOypr: Jlanb,
2022. — 320 c.

Ilepeuenn

TeJIeKOMMYHHKaHI/IOHHOﬁ CEeTn

7. IlepedeHb 3IEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTn « HTepHeT»
UH(pOpPMaIMOHHO-
HEOOXOJUMBIX JIISI OCBOCHHS JWCIUTILTMHBI

AIIEKTPOHHBIX 00pa3oBaTeNbHBIX
«HTEpHETY,

pecypcos

npuBeseH B Tabmuie 9.

Tabmmma 9 -

TCHCKOMMYHHKaHHOHHOﬁ CCTHU ((I/IHTepHCT»

[lepeueHp 3MEKTPOHHBIX 00Opa30BaTENbHBIX pECypcoB HHGOPMAMOHHO-

URL anpec

HanmenoBanue

http://www.math-net.ru

O61epoccuiickuii MaTeMaTHYECKUNA opTal

http://mathhelpplanet.com/

Matremaruueckuit popym Math Help Planet

http://e.lanbook.com/view

OBbC «Jla"p»



https://e.lanbook.com/book/2226
https://e.lanbook.com/book/2226
https://e.lanbook.com/book/2227
https://e.lanbook.com/book/2227
http://e.lanbook.com/book/74580
http://e.lanbook.com/book/74580
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. Ilepeuenb HH(POPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepedyenr mporpaMMHOrO OOECIEUEHHUs, WCIOIb3yeMOTr0 TMPU OCYIIECTBICHUHI
00pa30oBaTeNLHOTO MpOoIiecca MO AUCIUIIINHE.
[lepedeHp UCTIONB3yeMOT0 IPOrPAaMMHOTO oOecriedeHus npeacrasieH B Tadumie 10.

Tabmuna 10— [lepeueHs mporpaMMHOTo 00€CIICUCHIS
Ne i/ HaunmenoBanue
Microsoft Windows
Microsoft Office
MathType
Wolfram Mathematica

HwiNE

8.2. Ilepeuenn MH(POPMALMOHHO-CITPABOYHBIX CUCTEM,UCII0JIb3yEMBbIX pu
OCYIIECTBJICHUH 00pa30BaTEILHOTO MpoIiecca Mo AUCIUITITHHE

[lepeyeHp HCMONB3yeMBbIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM IMPEJCTAaBICH B
Tabymue 11.

Tabmuna 11— Ilepedyens HHPOPMATMOHHO-CIIPABOYHBIX CHCTEM

Ne i/m HanmeHnoBaHue

1 9BbC «Jlaup»

9. MarepuaiabHO-TeXHHUYECKas O0a3a
CoctaB MaTepHaTbHO-TEXHHYECKOH 0a3bl, HEOOXOAUMOW Ml  OCYIICCTBIICHUS
00pa3oBaTeNLHOTO MpoIiecca M0 AUCIUILIUHE, IPeCcTaBieH B Tabuiel 2.

Tabmuna 12 — CoctaB MaTeprallbHO-TEXHUYECKON 0a3bl

Ne HanmeHnoBaHue cOCTaBHON 4acTH Howmep aynuropun
/T MaTepuaIbHO-TEXHUYECKON Oa3bl (Ipu HEOOXOTUMOCTH )

JIekuMoHHAs ayUTOpUs

AymuTopus Ui NPaKTUYECKUX 3aHATUI

10. OueHo4HBIE CpeICTBA ISl POBEICHUS TPOMEKYTOUHOM aTTECTAINH
10.1. CoctaB OIEHOYHBIX CPEACTBAJISI MPOBEIACHHS TMPOMEKYTOUHONW AaTTeCTalluu
00yJaromuxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB A7 IPOBEACHUS MPOMEKYTOUHON aTTeCTalluu

Bun npomexyTodHOM arTecTauuu ITepedeHb OIIEHOYHBIX CPEJICTB

DK3aMeH Cnucok BONpoOCOB K 3K3aMEHY;
TecThl.

10.2. B kadecTBe KpUTEpUEB OICHKH YpOBHSA C(HOpMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHCs MpPUMEHseTcsl 5-0ajuibHas MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETeHIINH, KOTopas npuBeaeHa B Tabnuie 14. B Teuenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajma ~ MOAYJBHO-PEUTHMHTOBOM  CHUCTEMbl  YHUBEPCUTETa,  IpaBHIIa
HCIIOJIb30BaHUsI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIMM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM
I'VAIL
Tabnuna 14 —Kpurtepuu onieHKH ypoBHS c()OPMHUPOBAHHOCTH KOMITETEHIIUHN

Or1eHKa KOMITETEHITUH

XapaxrepucTuka chpopMUPOBAHHBIX KOMIIETEHINI

5-0ayuIpHas mIKaIa




Or11eHKa KOMITETEHITUHN

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

— o0yyvaromuiics TJIyOOKO ¥ BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepuar;

— YBEpEHHO, JIOTUYHO, TTOCIIEIOBATEILHO U TPAMOTHO €T0 HU3JIaraer;

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

— yMeJI0 0OOCHOBBIBAET U APTYMEHTUPYET BBIIBUTAEMbBIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;

— cBOOOJTHO BJIAJICET CUCTEMOH CICIMAIN3UPOBAHHBIX TOHSTHIA.

«OTIIMYHO»
(Ga4TCHO»

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

— HE JIOMYCKAeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIE 3HAaHUS C MPAKTHYECKON JESITEITBbHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET Hay4YHbIC TOJIOKEHUS,

— JIeJIaeT BBIBOJIBI M 0000IIEHMS;

— BJIQJICET CHCTEMOM CIeNMaIN3UPOBAHHBIX TOHITHH.

(XOPOLIO»
(Ga4uTCHO»

— o0yyaronuiicss ycBOMJI TOJIBKO OCHOBHOHM NPOrpaMMHBIM MaTepual,
II0 CYHIECTBY M3JIaracT €ro, ONMpasCh HA 3HAHUS TOJBKO OCHOBHOM
JUTEPaATYpPhL;

— JIOIyCKAeT HeCYLIECTBEHHbIE OLUMOKU U HETOUHOCTH;

— UCHBITHIBACT 3aTPYJHEHUS B IPAKTUYECKOM IIPUMEHEHWU 3HAHWUU
HaIpaBJICHUS;

— ¢J1a00 apryMEHTHPYET HayuHbIE [10JI0KEHMUS,

— 3aTpyaHseTcs B (OPMYIMPOBAHUN BBIBOJOB M 000OIICHHUIA;

— YaCTUYHO BJIAJICE€T CUCTEMOM CIELMAIN3UPOBAHHBIX TOHITHH.

«YAOBJICTBOPUTCIIEHO»
<(Ga4YTCHO»

— oOyyaromuiics He YCBOMJ 3HAUUTEIBHOW YacTH MPOTrPaMMHOTO
MaTepuaa;

— JIOMYCKAeT  CYIIECTBEHHbIE  OIMMOKM W  HETOYHOCTH TP
PAacCMOTPEHHU NMPOOJIEM B KOHKPETHOM HalPaBICHHUH;

— MCIIBITBIBAET TPYIHOCTH B MIPAKTUYECKOM IPUMEHEHNUHN 3HAHUH;

— HE MOXET apryMEHTHPOBATh HAYYHbIE MTOJIOKCHHS,

— He QOpMYJIHMPYET BHIBOJAOB U 000OLICHHIA.

HCYIOBJIICTBOPUTCIILHO»
«HC 3a4YTCHO»

10.3. TunoBbie KOHTPOJIbHBIC 33aHUS WIIK MHBIE MaTePUAIIBI.
Bormpocs! (3agaun) nms sKk3ameHa mpeicTaBlieHbl B Tadnmie 15.

Tabmuma 15 — Boripocs! (3amaun) 115 9K3aMeHa

Ne n ( ) Kog

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

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

1. Beruuenuts npegen lim ———

x—oo X +2x—8

Orger: 3
2. Beuncnnts 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. Bprumcauts npenen 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
METOIOM JIeJIeHUs Ha OOJIbIYIO 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 ompe/eIeHAa B HEKOTOPOH OKPECTHOCTH 3TOM TOYKH X0 U
lim £(x) = f(x,)
x—xp
Yemy paBHa cymMMa KOHEYHOTO YHCJia OECKOHEYHO MalbIX (PYHKIIMHA? OIIK-1.3.1
OtBer: CymMMa KOHEYHOI'0 YHCJIA 0€CKOHEYHO MAJIbIX (PyHKIMI —
3TO0 (PYHKIHSA 0€CKOHEYHO MaJIasi
Teno mBuxeTcs 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 HOMCEPp BECPHOI'0 OTBCTA.
1) 6

2) 4




3) 10

4) 15
Otgert: 4)
1) BblumciIMTE HPOM3BOAHYIO GYHKIMH ¥ = X~ + 4% VK-1.B.2
. OIIK-1.V.1
Orser: 2x + 4%In4
2) Bepno mu yrBepxkacHue: «I[Ipou3BoHas CyMMBI IBYX
muddepeHIUpyeMbIX QYHKINUN paBHA CyMME MPOU3BOIHBIX ATHX
bynkuity. OTBET apryMeHTUpyiiTe.
OrtBer:
IMpaBuiaa nudPepeHuupoBanust MOryT ObITH 3aANMUCAHDBI:
1. (C-u(x))'=C-u'(x)
2. (U()EVv(X))'=u'(X)xV'(X)
3. (U(X)v(x))'=u"(x)-v(x)+u(x)-v'(x)
ulal., ¢ uTxdwlxl—uix)vix
4. () =
®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: «[Ipon3BoaHas pOU3BEICHUS IBYX
maddepeHIpyemMbIx QyHKINH paBHa TPOU3BEACHUIO IPOU3BOTHBIX
TUX QyHKUUI». OTBET apryMeHTUpyiiTe.
OtBeT: yTBepK/ieHUE 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()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 NPHBEICHHOMY B YTBEP:KI€HHHU TEKCTY.
Haiinute popmyny ¢ ommnbOkoil. ApryMeHTHpYHUTE CBOM OTBET. OIIK-1.V.1

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 AByX qupdepeHunpyemMmbixX GyHKIUI IPOU3BOIHASA

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 3
—40sin(7 + 8x) + n (7x—8) ¢+
2) HazoBwute kakoe-1u00 1U(ppoBOe CPEACTBO, MPUMEHIUMOE IS
peureHus qaHHou 3agaun. OO60CHYHTE BaIl BHIOOP.

OtBer: K undpoBbsiM cpeacTBam, KOTOpbie MOT'YT ObITH IPUMEHEHbI
JUIsl pelieHus JaHHoi 3agaum oTHocuTest Wolfram Mathematica-
nporpamMMHoe odecrieueHue, BKJIOUYawmiee 00J1b110ii Hadop
MaTeMaTH4YecKuX QYHKIHMHA B TOM YHCJIeCHCTEMY KOMIbIOTEPHOM
ajIredpbl, OPMEHTHPOBAHHYIO HA MOJATOTOBKY 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 undpoBoe cpeacTBo, MPUMEHHUMOE st
pereHust JaHHoM 3agaun. OOOCHYHTE Balll BHIOOP.

Otger: K undpoBbiM cpeacTBam, KOTOpbie MOTYT 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 BIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKICHUEM.

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 3aqaun. OO0CHYIiTe Balll BEIOOP.

VK-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 JaHHoi 3agaun oTHocuTess Wolfram Mathematica-
nporpaMMHoe odecrneuyeHue, BKJalo4vallnee 00J1b110i HaOop
MaTeMaTu4ecKuX GyHKIUI B TOM YHCJIE€CUCTEMY KOMIIbIOTEPHOM
ajiredpbl, OPpMEHTHPOBAHHYIO 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 undpoBbsIiM cpeacTrBamM, KOTOpPbie MOI'YT ObITh IPUMEHEHBI
JUIsl peleHus JaHHoi 3agaum oTHocuTest Wolfram Mathematica-
nporpamMMHoe odecrieueHue, BKJIOUYawmiee 00J1b110ii Had0op
MaTeMaTH4YecKuX QYHKIHMHA B TOM YHCJIeCHCTEMY KOMIbIOTEPHOM
ajiredpbl, OPpMEHTHPOBAHHYIO HA MOJATOTOBKY HHTEPAKTHBHBIX
AOKYMEHTOB € BbIYHCJIEHUSIMU 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 uudpoBoe 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 HAO0P
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

IPOU3BOIHOM QyHKIMHU v = /2 — 6s5in(7 + 4x) ? OTBET 0OOCHYHTE.
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.B.1



https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
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 ¢ abcuuccoit 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. O0ocHyiTe 062

croco0a perIeHus.

OrBet: [lepBblii c10c06 0OCHOBaH HA ONpeAeIeHHN KacaTeJIbHOI 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 Crioco0e penieHusi, He0O0X0AMMO CPABHUTH 001IIee

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

OIIK-1.B.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 MEKIY KAcAaTeJIbHBIMH K MPSMbIM,

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? BeInuiinre HoMep BEpPHOTIO
YTBEPKACHHUS.

a) CKopocTh TOYKH paBHA NMPOU3BOAHOI pyHKIMM 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 ¢ynknus y = f(x) 3agana Ha uatepsaine (, b). Hazoure ycinoBue
yobiBanust GpyHkuun y = f(x) Ha unrepsaie (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.

[Tycte ¢pynkuus y = f(x) 3agana Ha uaTepBase (3, b). HazoBure ycnoBue
BBINTYKJIOCTH BBepX (pyHKImHU y = f(x) Ha uHTepBate (a, b).

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

VK-1.3.2

17.

[Tycte ¢pynkuus y = f(x) 3amana Ha unTepBane (3, b). HazoBure ycnosue
BOTHYTOCTH (BBINYKJIOCTH BHU3) QyHKIMHU Y = f(X) Ha nuHTepBaie (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 (BBINMYKJIa BHH3) HA 3TOM HHTepBaJie.

18.

[Tycts nudpdepenuupyemas pynkuus y = f(x) 3ajana Ha UHTEpBaje

(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 9TOU TOYKE (DYHKIIUS UMEET MAKCUMYM?

Orser: B Toukax 3KkcTpeMyMa Ha uHTepBaJe (a, b) mpoussognan
byuxkuum y = f(x) paBHa HyJ110 (He00X0AUMOE YCJI0BHE). ITA TOUKA
MOKeT ObITh TOYKOIl MAKCUMYyMa, MUHUMYMA WJIM Ieperuda
rpaduka ¢pyakuun. /st Toro, 4To0bl B TOUKE ObLIT MAKCHUMYM,
Npou3BoAHAs (PYHKIHMH J0KHA MEHSTh 3HAK C ILUIIOCA HA MUHYC.

VK-2.B.2

19.

Kakas npsmas auHMs Ha3bIBa€TCS aCUMITOTOM rpaduka QyHKIMH
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
yaaJeHMH 3TOM TOYKH N0 rpadguKy OT HAYa/1a KOOPAMHAT 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.B.1

21.

1. Borluucaute HeonpeaenEHHbIN 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.

MeTo 16l MHTETPUPOBAHUS: METO] BHECCHHUS 1O 3HAK AuddepeHnnana

Y METOJ] 3aMEHBI IEPEMEHHON UHTETPUPOBAHMSL.

1. BeiOepute MeTOJl MHTETPUPOBAHUS U BBIYMCIUTE HHTETPA.
VYKaxute Kakoi METOJ HHTETPUPOBAHUS IPUMEHSIIN:

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

AU pepeHnnana TaK ¥ MeTo/ 3aMeHbI IlepeMEeHHOI
HHTErPUPOBAHMS.

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

x*+1
Otser:
2arctg(x®)+ C
Mo:xeT ObITH IPUMEHEH KAK MeTO0/J BHECEHHS MO/l 3HAK
auddepenuunaa Tak M METOJ 3aMeHbI NePeMeHHOM
HHTErPUPOBaHUS.

J’ dxdx

VK-2.B.2
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3. BeiOepure MeTO MHTETPUPOBAHUS U BBIUMCINTE UHTETPaIl.
VYKaxxute Kakoi METOJ UHTETPUPOBAHUS IPUMEHSIIN :

J xsin(x® + 3)dx
Otser:

1 5
—;cﬂs[x +3)+cC

dd

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

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

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

5. Bribepurte MeTO MHTETPUPOBAHUS U BBIUMCIINTE UHTETpaJl.
YKaxute Kakoi METOJ UHTETPUPOBAHMS IIPUMEHSIIN:

[ 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, MNPUMEHUMOE s
pelieHus qaHHou 3agadn. O60cHyTe Balll BHIOOP.

OTtBeT:
K uudpoBbiM cpeacTrBaM, KOTOpble MOIYT ObITH NPUMEHEHBI IJIsI
pelieHusi AaHHOM 3agauyd  oTtHocuTca Wolfram Mathematica-
nporpaMMHoe oOecneyeHue, BKJIWYaomee 00/b1I0i  HAOOP
MaTeMaTH4eCKUX (YHKIMHA B TOM YHUCJE CHCTEeMY KOMIbITEPHOU
ajredpbl, OPUEHTHPOBAHHYI0 HAa MOATNOTOBKY MHTEPAKTUBHBIX
AOKYMEHTOB € BHIYMCJIEHUSIMU U BU3YAJbHBIM CONPOBOKIEHHEM.

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

YK-2.V.1
YK-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

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 NMPUMEHEHBI IS
pelieHusi aHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe oOecrnevyeHue, BKJO4Yawilee O00JbIIOH Hadop
MaTeMaTH4ecKMX (PYHKIMH B TOM 4YMCJIe CHCTEMY KOMIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYI0 HA TOATOTOBKY MHTEPAKTHBHBIX
JOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.
3ananue 3.

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

OtBer: 0,5x (Inx—0,5) + C
2) HasoBure Kakoe-a1u00 HH(PPOBOE CPEACTBO, MPHUMEHUMOE IS
pereHust gaHHou 3aaaun. OOOCHYWUTE Balll BHIOOP.

OTtBeT:
K mudpoBbiM cpeacTtBaM, KOTOpble MOTYT OBITH NMPUMEHEHBI IJIs
pelieHusi daHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe oOecrnevyeHue, BKJO4Yawilee O00JbIIOH Hadop
MaTeMaTH4YecKuX (YHKUHA B TOM YHCJIECHCTEMY KOMIBbIOTEPHOI
ajiredpbl, OPHEHTHPOBAHHYI0 HA TOATOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB € BbIYMCJIEHUSIMHI U BU3YAJbHBIM CONPOBOKIEHHEM.
3ananue 4.

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

OtBer:—x” cosx + 2xsinx + 2Zcosx + C
2) HasoBure Kakoe-1100 HHU(POBOE CPEACTBO, NPUMEHHUMOE JIIS
penieHus qaHHou 3agaun. O60CHYyiiTe Balll BHIOOP.

OtBet:
K uudpoBbiM cpeacTBaM, KOTOPbIe MOTYT ObITh IPUMEHEHBI LISl
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



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

OTtBet:
K mudpoBbsiM cpeacTtBaM, KOTOPble MOI'YT ObITh NPUMEHEHbI JIsl
pelieHusi aHHOM 3agauyd  oTtHocuTca Wolfram Mathematica-
nporpaMMHoe olecrnedyeHue, BKJO4Yawilee O00JbIIOH Hadop
MaTeMaTH4ecKMX (PYHKIMH B TOM 4YHCJIE CHCTEMY KOMIbIOTEPHOM
ajaredOpbl, OPUMEHTHPOBAHHYI0 HAa MOATOTOBKY 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#TE 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
ajnreOpbl, 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 umudpoBbsiM cpeacrtBaM, KOTOpble MOI'YT ObITh NMPHUMEHEHbI JIsl
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 BbIYMCJIEHUAMH U BU3YaJIbHBIM CONIPOBOKICHHEM.

3aganue 4.



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

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 cpeacTtBaM, KOTOpble MOI'YT ObITh HPUMEHEHBI HJIs
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 BHIYMCJIEHUAMH U BU3YAJIbHBIM CONIPOBOKIECHHEM.

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 uudpoBbiM cpeacTtBamM, KOTOPble MOTYT ObITh NMPUMEHEHBI IS
pemienust aaHHoW 3amaum  otHocutrcsi Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJOYawilee O00JbIIOH Hadop
MaTteMaTU4yeckuX (YHKUHMHA B TOM 4YHCJE CHCTEMY KOMIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYK) HA TMOATOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB C BIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOXKIEHUEM.

25.

1. IlpounTerpupyiite TPUrOHOMETPUUECKYIO () YHKIIHIO

( cosx dx

OtBer: 0,5

2. TlpouHTerpupyiTe TPUrOHOMETPHUUECKYIO (DYHKITUIO

( COSY dx

Otser: 0O

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

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 (x0;¥p)?
OtBer: ®ynkuust = = f(x; V] Ha3bIBAeTCs HEMPEPHIBHOM B TOYKE
My(x4; Vs ), €cIv OHA ONIPeesIeHa B ITOI TOYKe U HEKOTOPOi ee
OKPEeCTHOCTH, MeeT npeaea lim f(M) W ITOT mpeaes paBeH
M—M,
3HA4YeHUI0 PYHKIUM Z B TOUKe M
27. | Kakas u3 Gopmyn cooTBercTByeT muddepennnany Gpynkmun y=e2%? YK-2.3.1
a) dy=2e?*dx
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 Takasi 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

HampaBJeHuo 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 IIPOU3BOIHbIE B ITOi
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  ypaBHEHHEM MEpPBOr0 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 nocTositHHoi 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 0OIIMM 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 pellleHUus TaHHOM 32124, 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)ITB leP[MeHeHbI
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 32124, OTHOCUTCSA
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 uMPPOBBIX CPEACTB, KOTOPbIE MOI'YT ObITH IPUMEHEHbI
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 HavanbpHbIX 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




7. y' ==

OrBer: y =121In|x| + 2

31
8. y'==
X

OtBer: ¥y =31In|x| + 2

17
9. y'=—
£

OtBer: ¥y = 17In|x| + 2
10.y' = =z

X

OrBer: y =27In|x| + 2

38. | BemmummuTe HOMep 101 KOTOPBIM PACIOJIONKEH PsJl, IJIsI KOTOPOTO HE YK-1.3.1
BBITIOJTHSETCS HEOOXOAMMBIN MPU3HAK CXOIUMOCTH?
oo nZ+3
1) ZH: Lnagy
- 2
2) Z”: Ln3ig
- -
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
YHUCJIOBBIX PSJIOB C MOJIOKUTEIHHBIMU YJICHAMU?
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. 9T0 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 JaHHBINA P 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: cX0auTCA

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

OTBerT: cxoauTcs

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

46.

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

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

OIIK-1.B.1




Ry

Otser: npuvennm npuzHak Koum. [ = 7/a =4 , 1.x.4>1, To psin
cxoaurcesi. HeoOxonumblii NpU3HAK, NPU3HAKH CPABHEHUS 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
pereHus 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
ajiredOpbl, OPHEHTHPOBAHHYI0O HA TMOATOTOBKY MHTEPAKTHBHBIX
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 3HaKouepeayrouiemcs psae? BeiOepure BepHbIN 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
MOKHO CKa3aTh O CXOIUMOCTH psina? BribepuTe BEpHBI 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

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
OTtBeT: 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.
Oteer: 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,|?
Ortser: 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.V.2

1. Pasnoxuts MHorowten f(x) = —x* —10x° —30x —31 Bpax
Teinopa B OKpECTHOCTH TOUKH ¥ = —2
OTser:

flx)=—-3—-2(x+2)—4(x+2)*— (x+2)°

2. Pasnoxuts MHorounes f(x) = —x* —2x~+ 5x — 1 Bpag
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. Pasnoxuts MHorouned f(x) = —2x"—7x" —x +9 Bpan
Telisopa B OKpECTHOCTH TOYKH ¥ = —2




Bormpocsr (3amaun) nis 3avera / qudd. 3adera npeacTaBieHsl B Taduie 16.

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

Ne i/

[lepeuens BompocoB (3agay) i 3auera / audd. 3agera

Kon
WHJUKATOpa

Y4eOHBIM MJIaHOM HE IPEyCMOTPEHO

[lepeyeHp TeM [UII KypCOBOTO IPOCKTUPOBAHUS/BBINOIHEHHUS KypCOBOH pabOTHhI
Mpe/ICTaBiIeHbI B Tabuie 17.
Ta6ymma 17 — [lepedenp TeM 111 KypCOBOTO POSKTUPOBAHHS/BBITIOJIHEHHSI KyPCOBON paOOTHI

No 11/ [IpumepHbIil TepeyeHb TEM I KypPCOBOTO IPOSKTHPOBAHNUS/BBITIOTHEHUS
B KypCOBOH paboThI
Y4eOHbIM IIAHOM HE IPEAYCMOTPEHO
Bonpocel i1 mpoBeneHUsT NPOMEXYTOYHOM aTTECTAllMM B BHJE TECTUPOBAHMUS

IpeJICTaBICHBI B Ta0wmie 18.

Tabmuna 18 — [IpumepHBbIii IepeueHb BOIIPOCOB ISl TECTOB

(naCcTpykums: [IpounTaiiTe TEKCT, BEIOEPUTE
MIPABUJILHBIN OTBET U 3aIHUIINTE APTYMEHTHI,

Ne
Kon
o/ [TpuMepHBIii IepedeHb BOPOCOB JUIsl TECTOB UH/IUKATOp
n a
TumnoBoii BapuaHT TeCTOB
1 cemectp
1. | Boruucnure 1) 1 YK-1.3.2
npezaen 2) 3 VK-2.V.1
 3x*+2x -7 3) 15 OIIK-3.3.1
e 4) -7 OITK-3.3.2
OTtBet: 3) OIIK-3.3.3
(uHCcTpykuus: [Ipounraiite TekcT, BeIOEpUTE
MIPABUJIBHBIN OTBET W 3aIHIIUTE apTyMEHTHI,
000CHOBBIBAIOIINE BBHIOOP OTBETA)

2. | Toukoii pa3psiBa 1) 6 YK-1.V.2
byHKIMH 2) 2
b x—73 3 1
T (x4 3)Inx 4) 4
ABJIAETCS TOYKA Ortser: 3)

(uHCcTpykums: [Ipounraiite TekcT, BeIOEpUTE
MIPAaBUJIHHBIN OTBET W 3AIHIIUTE apTyMEHTHI,
000CHOBBIBAIOIINE BEIOOP OTBETA)

3. | IlpousBoanas ¢pynkmuu | 1) 2Zx - 47 In4 YK-2.V.1
y=x%4% 2) 2x-4*71 OIIK-3.V.1
paBHa 3) x-4%(2+ x) OIIK-3.Y.2

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




000CHOBBIBAIOIINE BHIOOP OTBETA)

Abcmucca skctpemyma | 1) 8 YK-1.V.2
byHKIIHH 2) 05
y=8—x"+x 3) 1
paBHa 4) -05
OtBerT: 2)
(uaCcTpyKIWMs: [IpounTtaiiTe TeKCT, BRIOEpHUTE
MIPABWJIBHBIN OTBET M 3aIMIIUTE apTyMEHTBI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
[pu xakux 3HayeHusix | 1) 8 YK-1.V.2
aprymenTta QyHKIus 2) 05
UMeeT 3) 1
IKCTPEMYM 4) -0,5
y=2x3-15x+5 | OtBer:2)4)
(ITpounTaiiTe TEKCT, BHIOEPUTE NIPABUIIBHBIC
BapHaHThl OTBETA U 3AIUIINTE APTYMEHTHI,
000CHOBBIBAIOIIE BEIOOP OTBETOB)
Beruuciure nnterpan 1) — 1 4 VK-1.V.2
i ﬂ‘_.‘l_ I!'I:F'I."fgi'
J (1+x)arctg®x 2) ]11|m‘lctg:n' +cC
3) — L
nrctgcx
4 ——+c
arct gx
OtBet: 1)
(uaCTpyKUM: [IpounTaiiTe TEKCT, BRIOEpUTE
MPABUJIBHBIN OTBET U 3AIMIIUTE apTyMEHTHI,
000CHOBBIBAIOLINE BHIOOP OTBETA)
BorunciunTe 1) 0,5 (3-8x)05(-8) VK-2.V.1
MIPOU3BOTHYIO 2) 0,5 (3-8x)°5 (8) YK-1.V¥.2
byHKIIIHN
y=(3-8x)%° 3) 0,8 (3-8x)°° (-8)
4) -4 (3-8x)0°
Otger: 1) 4)
[IpounTaiite TeKcT, BEIOEPUTE MTPABUIIbHBIE
BapHaHTHI OTBETA U 3AMUIINUTE APTyMEHTHI,
000CHOBBIBAIOIINE BHIOOP OTBETOB
Beruncanre 1) y =25e1 VK-2.V.1
IPOU3BOJHYIO BTOPOTO | 2) v = =¥ OIIK-3.3.1
nopsiika QyHKIIUH 3) vy =5e%7! OIIK-3.3.2
y =1 4) 25 OIIK-3.3.3
OTtBer: 3)

(uactpykuus: [IpounTaiite TEKCT, BEIOEPUTE
MPABUJIBHBIN OTBET U 3aIMILIUTE apTyMEHTHI,
00OCHOBBIBAIONIE BHIOOP OTBETA)




9. | O6parHoii HyHKIHEH 1) yv=x° OIIK-3.V.1
10 OTHOIIEHHIO K 2) v= L OIIK-3.Y.2
by 3) y=lnx
v =eg" gBisercs B}
q)YHKHH;I 4) y=g"

OrtBer: 3)

(urctpykuus: [Ipountaiite TEKCT, BbIOEpUTE
MIPABWJIBHBIN OTBET M 3aIHIIUTE apTyMEHTBI,
000CHOBBIBAIONINE BHIOOP OTBETA)

10.| IlepBas npousBoIHAS 1) ckopocTh 3MeHeHUsI PYHKIMHU OIIK-3.3.1
(GYHKIMK TIOKa3bIBacT: | 2) HampaBiicHHE QYHKIHH OIIK-3.3.2

3) mnpupaineHue GyHKIIHNA OIIK-3.3.3
4) IpUpalieHre apryMeHTa QyHKIuu

Orsert: 1)

(maCTpYyKIWHS: [IpounTaiiTe TEKCT, BEIOCPUTE

MIPaBWJIbHBII OTBET U 3alUILUTE apTyMEHTHI,
000CHOBBIBAIOLINE BHIOOP OTBETA)

11.| Tuddepenuman 1) OTHOIICHHMIO TIPUPAICHUS PYHKIIMU K OIIK-3.3.1
(GyHKIMY paBeH MPUPALICHUIO apTyMEHTa OIIK-3.3.2

2) TPOU3BEICHHUIO MpHUpAIICHUS PYHKIIUK Ha OIIK-3.3.3
MIPUPAICHIE apTyMECHTA

3) npou3sBeIeHHIO MPOU3BOAHOI HA
npupaileHue apryMmeHTa

4) mpupalIeHuIo apryMeHTa

OTtBer: 3)

(uactpykuus: [IpounTaiite TEKCT, BEIOEPUTE

MTPABWIBHBIN OTBET M 3aIMIINTE apTyMEHTBI,

000CHOBBIBAIOIINE BHIOOP OTBETA)

12.| Beruncnure ncio 1) 1 YK-1.V.2
TOYEK pa3pbiBa 2) 2 YK-2.V.1
byHKIMH 3) 3
S x*2 4) 0
T (x4 3)%(x*—4)* | OrBer: 3)

(uacTpykuus: [IpounTtaiiTe TEKCT, BEIOEPUTE
MIPABWJIBHBIN OTBET M 3aIMIINTE apTyMEHTBI,
000CHOBBIBAIOIINE BBEIOOP OTBETA)

13.| Beruucnure 1) 0 YK-1.3.1
npezaen 2) 9 OIIK-3.V.1

 sin®3x 3) 3 OIIK-3.Y.2
lim —= 4) 1
OTger: 2)

14.| YpaBuenue 1) yv=2x+4 OIIK-3.V.1
KacaTelbHOU K 2) y=4x+3 OIlIK-3.Y¥.2
rpauKy QyHKIHHI 3) y=2x—75
y=x"—2 4) y=3x—4
B €0 TOYKE C OTBeT: 4)
abcruccon (maCTpYKIMS: [TpounTaliTe TEKCT, BHIOESPHUTE
Xo= 1 numeer BUA MPaBWIbHBINA OTBET U 3aIUIINTE APTYMEHTHI,

000CHOBBIBAIOIINE BEIOOP OTBETA)

15.| Berunciure 3nagenue | 1) O YK-1.V.2
NPOM3BOAHOM BTOporo | 2) -1
nopsiaka GyHKIun 3) 3




v =sinZx + 4x

el

4) -4

B TOUKE ¥ = — Otser: 4)
N (maCTpYKIWMS: [IpounTaiiTe TEKCT, BHIOEPHUTE
MIPABWJIBHBIN OTBET M 3aIMIIUTE apTyMEHTBI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
16.| MHOKecTBO 1) —ixsin3x —>cos3x+C OIIK-3.V.1
epBOOOPa3HBIX o 1 7 OIIK-3.V.2
dyHKIIH 2) 3xsindx + 360 s3x +C
f(x) = —xcos(3x) 3) 3xsin3x — éL‘D s3x +C
HMeeT BHL 4) 3xsin3x + 9cos3x+C
OtBer: 1) -
(maCTpyKIH: [IpounTaiiTe TEKCT, BEIOCPUTE
MIPaBWJIbHBIN OTBET U 3alUILNTE apTyMEHTHI,
000CHOBBIBAIOIINE BEIOOP OTBETA)
17.| Eciu K onpeneneHHoMy 1) [ VK-2.V.1
UHTErpany 1R 4R OIIK-3.V.1
J"t;' dx 2) 6 &4 rdt OIIK-3.Y¥.2
— 1 e+l
1 Vx+yx 2 dt
MIPUMCHHTH 3) | Ny
MOJICTAHOBKY 2 S
x = t, T0o OH MpUMeT 4) 6 vllh .z
BU/J
OtBert: 4)
(uactpykuus: [IpounTaiiTe TEKCT, BEIOEPUTE
MIPABWIBHBIN OTBET M 3aIMIINTE apTyMEHTBI,
00OCHOBBIBAIOLINE BHIOOP OTBETA)
18.| Teno nBuxercs 1o 1) 6 OIIK-3.3.1
3aKOHY 2) 4 OIlK-3.3.2
S(t)=5t3+1, Torna 3) 10 OIlK-3.3.3
CKOPOCTH B MOMEHT 4) 15
Bpemenu t=1 paBHa Otgert: 4)
(uacTpykuus: [IpounTtaiiTe TEKCT, BEIOEPUTE
MIPABWJIBHBIN OTBET M 3aIMIINTE apTyMEHTBI,
000CHOBBIBAIOIINE BBEIOOP OTBETA)
19.| 3anummre OIIK-3.V.1
MOCJIEN0BATEIBHOCTD OIIK-3.Y.2

JIEMCTBUN ITpU
pELICHUH 3a1a4u:

Teno aBMxETCS MO
3aKOHY
S(t)=5t3+1(m/c), aTo6BI
BBIYUCITUTH CKOPOCTH B
MOMEHT BpEMEHU

t=5 uac HyxHO

A) nmoacTaBuTh 3HaUE€HUE BpeMeHu t=5uac B
YPaBHEHHUE NIEPEMELICHUS

B) BbIpazuth BpeMs B CEKyHIax

B) paznenuth nepemenienne Ha Bpemst

I') B3sTH MPOU3BO/IHYIO OT EPEMELICHUS
J1) moicTaBUTh B ypaBHEHUE NPOU3BOAHOMN
3HauYEHUE BPEMEHU

Orser:

BB/ unu I'B/]

(uacTpykuwus: IIpounTtaiiTe TEKCT U YCTAaHOBUTE
MIOCJIEI0BATEIBHOCTD. 3alIUIINTE
COOTBETCTBYIOILYIO MOCJIEI0BATEIBHOCTh OYKB




CJIeBa HAMPABO)

20.| YkaxuTe QyHKINH, 1) Xusinx YK-2.3.1
KOTOPBIC SIBIISIOTCS 2) X utg2x
9KBHMBAJCHTHBIMHU MPU | 3) X U COS2X
x—=0 4) Xwusin2x
OtBer: 1)
(maCTpYyKIWHS: [IpounTaiiTe TEKCT, BEIOCPUTE
MIPaBWJIbHBIN OTBET U 3alUILNUTE apTyMEHTHI,
000CHOBBIBAIOIINE BBIOOP OTBETA)
21.| Kakoe u3 HiKe 1) oTHOIICHHE MTpUpalIeHUS GYHKIIUNA K YK-2.3.1
MIEPEYNCIICHHBIX MPUPALLICHUIO apTyMEHTa
peIoKEHU N 2) oTHOUIEHUS PYHKIMU K IPUPALICHUIO
orpenenser apryMeHTa
MIPOU3BOTHYIO 3) oTHOIICHKE TIpe/ieia PYHKIIUU K apryMEeHTY
dbyHKIMH (KOoT1a 4) npeaes1 OTHOLIEHUS PUPaMIeHUsT GyHKIMT
npUpanieHue K MPHPAIIEHHIO APTYMEHTAa
aprymenra ctpeMurcs k | OrBer: 4)
HYII0)? (maCTpYKIMS: [IpounTaliTe TEKCT, BHIOEPHUTE
MTPABWJIBHBIN OTBET M 3aIMIINTE apTyMEHTBI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
2 cemecTp
1. | HonHbIi 1) 2x%ydx + 3x2y*dy VK-1.¥.2
nuddepeHman 2) 3x°y dx+ 2x*ydy
(1)yHKI£I/II/£ 3) 3x ydx + 2x ydy
z=x"y" 4) 2x*y?dx + 3x ydy
paBcH OrtBert: 2)
(uaCTpyKUWMS: [IpounTaiite TeKCT, BHIOEPHUTE
MIPaBWJIbHBIN OTBET U 3alHILINUTE apTyMEHTHI,
000CHOBBIBAIONINE BHIOOP OTBETA)
2. | Ykaxure cxoadmmics 1) Y, L_ VK-2.V.1
YUCJIOBOU DS o1 OIIK-3.V.1
2) L=z OIIK-3.Y .2
3) Timi=
4) L=
na
OTger: 2)
(uactpykuwst: [IpounTaiite TeKCcT, BEIOEpHUTE
MIPABWJIBHBIN OTBET M 3aIMIINTE apTyMEHTBI,
000CHOBBIBAIOIINE BEIOOP OTBETA)
3. | YKaxuTe CTeneHHOoN 1) Z7 1% (x—2)" OIIK-3.V.1
N OIIK-3.Y.2

psi, ATt KOTOPOTO
untepnai (0;2)
SIBIISIETCS MHTEPBAIOM
CXOJUMOCTH.

oo L
2) Er:=l JI(I - 3:'
w1 n
3) Er:=l; E.}:’ - l:I
oo L
4) Er:=l ”(I T ‘Ej
OTtger: 3)
(I/IHCTpYKLII/IHZ HquHTaﬁTC TCEKCT, BLI6epI/ITe
HpaBHJ’ILHLIfI OTBECT M 3aIIMIINTC apryMCHTHI,
O6OCHOBLIBaIOH_II/Ie BLI60p OTBCTa)




VYKaxuTe 4acTHYIO 1) 6 YK-1.V.2
[IPOU3BOAHYIO 110 2) 6xy
V QYHKIIMH IBYX 3) 6x
MEPEMEHHBIX Z = 3x2y 4) 3 P
Otgert: 4)
HeoOxonuMmeriii 1) I=, 3_‘? VYK-1.3.1
MIPU3HAK CXOAUMOCTH neTe
HE BBITIOJIHEH IS Psijia 2) Lo 3;__
OTtBer: 3)
(maCTpyKIHS: [IpounTaiiTe TEKCT, BRIOEPUTE
MPaBUJILHBIN OTBET U 3aIUIINTE apTyMEHTHI,
000CHOBBIBAIOIINE BBHIOOP OTBETA)
OIIK-3.B.1
K xakomy BuIy 1) w N3 4) OyHKIIMOHAIBHBIN OIIK-3.B.2
OTHOCHUTCS KaXKIIbIH 13 n=ln2+7 pan
PAIOB
2) > n(x+ 2)"| 5)3HakonepeMeHHbIH
pAan
e (=3)"7tn* | 6)[1o0KUTENbHBIH
3) E11=1 By o
ne s YHCJIOBOU PAX
Otget:1)6); 2)4); 3)5)
(mHCTpYKIMS: [TpounTaiiTe TEKCT U YCTAaHOBUTE
cooTBeTcTBHE. K KaXKI0M IO3UIMK, JAHHOM! B
JIEBOM CTOJIOIE, MOAOEPUTE COOTBETCTBYIOIIYIO
TIO3UIINIO B TIPABOM CTOJIOIIE)
Paccuunraiite yacTHyO 1) Zcos(5x+ 2y) OIIK-3.V.1
MPOU3BOIHYIO Z_T_ 2) —2sin (5.1' T 2'}1] OIlK-3.Y.2
! 3) cos(5x+ 2y)
q)yEKHHH . 4) (5x + 2)cos(5x + 2y)
z = cos(5x + 2y)
OTger: 2)
(maCTpYKIMS: [TpounTaliTe TEKCT, BRIOEPHUTE
MIPABWJIBHBIN OTBET M 3aIMIINTE apTyMEHTBI,
000CHOBBIBAIOIINE BEIOOP OTBETA)
Haiinute oGmnacth 1) [-4,0) YK-2.V.1
CXOZIMMOCTH 2) (-3,0)
I 9 (20
e 4) [-1,0)
Otger: 1)
(maCTpyKIMS: [IpounTaiiTe TEKCT, BHIOEpHUTE
MIPaBWJIbHBIN OTBET U 3aHIINUTE apTyMEHTHI,
000CHOBBIBAIONINE BHIOOP OTBETA)
Haiinute 3HaueHue 1) 5 VK-2.V.1
GyHKIINU IBYX 2) 2
HepEMEHHBIX 3) 10
z=2x-y+15 B Touke A(- | 4) 19




2,1)

OTtBer: 3)

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

10.| Haitnure yacTHYIO 1) 2Zcos(5x+ 2y) OIIK-3.B.1
[IPOH3BO/IHYIO z_z 2) —2cos(5x+ 2y) OIIK-3.B.2
e Y cos(sri
z = sin(5x + 2y) 4) (5x+ 2)cos(5x +2y)
OTtBer: 1)
(urCcTpykuwms: [IpounTaiiTe TeKCT, BEIOSPUTE
MIPABUJIBHBIN OTBET U 3AIMIIUTE apTyMEHTHI,
000CHOBBIBAIOIINE BBHIOOP OTBETA)
11.| lana (b}/'H}(I.II/IH 1) 1+ 3x— ;xf VK-1.¥V.2
fx) =e™, torna 2) 14 3x 4 9x°
nepBbie TpU (OTJINYHBIC 3) 1— 3x+9x2
OT HYJIs) 4JieHa 3 .
Pa3IIOKEHH ITOM 4) 1+ 3x+x”
(GYHKINUH B pAT
Te#inopa B Otgert: 4)
OKPECTHOCTH TOYKH (urcTpyKIws: [IpounTtaiiTe TeKCT, BRIOEpHUTE
xy = 0 umerot Bu MTPABWJIBHBIN OTBET M 3aIMIIUTE apTyMEHTBI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
12.| Ins dyHKIMH OrBert: VK-1.V.2
f(x) = e* nepBrie 1+ 3x+ 2x°
TPH, OTIIMYHBIE OT I . - .
y, wieHa (ITpouwnraiite TEKCT U 3aITHILATE PA3BEPHYTHIH
000CHOBAHHBII OTBET).
pasJIoKEHUs B sl
Telnmopa B
OKPECTHOCTH TOUKHU
xy = 0 umerot BUJ
13.| HeoOxomgumprii 1) T= n+3 OIIK-3.B.1
IPHM3HAK CXOAUMOCTH _'ii_l n3 +7 OIIK-3.B.2
HE BBITIOJHEH IS psija 2) Xi= s
3) Iia
4) Limie
OtBer: 1
(uacTpykuus: [IpounTtaiiTe TEKCT, BEIOEPUTE
MIPABWJIBHBIN OTBET M 3aIMIINTE apTyMEHTBI,
000CHOBBIBAIOIINE BBHIOOP OTBETA)
14.| Haiigure obmacts 1) [0, 4) YVK-2.V.1
CXOIMMOCTH 2) (0,3)
g 2" 3) (0.2)
n2">> 4) (0,1)
OtBet: 1)
(naCcTpyKIHs: [IpounTaiiTe TEKCT, BEIOEPUTE
MTPABWIBHBIN OTBET M 3aIMIINTE apTyMEHTBI,
000CHOBBIBAIOIINE BEIOOP OTBETA)
15.| Yactnast mpousBogHas | 1) 6 OIIK-3.B.1




10 X (hYHKIIMU ABYX
HepeMEeHHbIX

z=3x"y

2) 6xy

3) 6x

4) 6x + 3x°

OTtBer: 2)

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

OIIK-3.B.2

16.

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

1) 15

2) 20

3) -15

4) -20

Oteer: 1)

(uucTpykuwms: [Ipounrtaiite TeKCT, BRIOEpHUTE
MPaBUJIbHBIN OTBET U 3alUIINTE APIYMEHTHI,
000CHOBBIBAIOIINE BBHIOOP OTBETA)

YK-2.V.1

17.

Vkaxure Thn
nuddepeHIaIbHOTO
ypaBHECHUS

2x+ 1)y +y=x

OtBeThI:
1) VYpaBHeHUe ¢ pa3aeIsFOLIIMUICS
MePEMEHHBIMH
2) JluHeiiHoe ypaBHeHHE
3) VYpaBuenue bepHymnu
4) VYpaBHeHHe B MOJHBIX AuddepeHimanax

OTtBert: 2)

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

VK-2.3.1

18.

Vkaxure oO1iee
penieHue
nuddepeHIaIbHOTO
ypaBHECHUS

(2x+ 1)dy+ yv3dx =0

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

_ 2
3) y= In|Zx+i|+C

4) y = 3In|x|

OTtBet: 3)

(uHCcTpykums: [Ipounraiite TekcT, BeIOEpUTE
HpaBI/IJ'II)HI)II\ﬁ OTBECT M 3aIlIMIINUTC apryMCHTBI,
000CHOBBIBAIOIINE BBHIOOP OTBETA)

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

19.

VYkaxuTe 4acTHOE pelrieHue TudPpepeHInaIbHOTro
ypaBHEHHUSI
v' + 2y = 4, ynoBieTBopsIONiee HAUYATLHOMY
yenosmio ¥(0) = 5:

1) y=4e * +5

2) yv=4—x

3) y=3e 2% +2

4) y=2e"" 42

OTtBer: 3)
(maCTpyKIWMS: [IpounTaiiTe TEKCT, BHIOEPHUTE
MPaBUJILHBIN OTBET U 3aMUIIINTE apTyMEHTHI,
000CHOBBIBAIOIINE BHIOOP OTBETA)

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

20.

Cpenu nepeuncieHHbIX

nuddepeHIaTbHBIX

1) (x*+y%+ 2x)dx + 2xydy = 0
2) (x*+y%)dx +2xydy =0

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




ypaBHEHH yKaKuTe 3) (xy*+x)dx+(x*y—y)dy =0 VK-2.3.1

ypaBHEHHUE C 4) (x*+y)dx —xdy=0
Pa3IeNAIOMUMHCS
[IEPEMEHHBIMMU: OrtBert: 3)

(maCTpyKIHs: [IpounTaiiTe TEKCT, BEIOCPUTE
MIPaBWJIbHBIN OTBET U 3alUILUTE apTyMEHTHI,
000CHOBBIBAIOIINE BBIOOP OTBETA)

CucremMa olleHMBaHMSI TECTOBBIX 3aaHuil: 1 Tum) 3a1anue KOMOMHUPOBAHHOTO THIIA C BEIOOPOM
OJTHOTO BEPHOTO OTBETa W3 YETHIPEX MPEUIOKEHHBIX M OOOCHOBAaHMEM BBHIOOpA CUUTAETCS
BEpPHBIM, €CJIM NPaBWJIBHO YyKa3zaHa ULudpa U TMPUBEACHBI KOHKPETHBIE apryMEHTHI,
UCIIOJIb3YEMBIE IIPU BbIOOpE OoTBeTa. [lonHOE coBmajaeHue ¢ BEpHBIM OTBETOM OLIEHMBaeTcs 1
0aJIoM, HEBEPHBII OTBET WK ero orcyrcTue — () 6asios.

2 Ttun) 3agaHue KOMOMHHMPOBAHHOTO THIA C BBIOOPOM HECKOJIBKHUX BApUAHTOB OTBETA W3
MPEJIOKEHHBIX U Pa3BEPHYTHIM OOOCHOBAHHEM BbIOOpAa CUMTAETCS BEPHBIM, €CIH MPABUIBHO
yKa3aHbl UGPBI U PUBEACHB KOHKPETHBIE apTyMEHTHI, HCIIOJIb3yEeMbIE TIPH BBIOOPE OTBETOB.
[TonmHOE coBmazieHue ¢ BEPHBIM OTBETOM OlLleHHBaeTcsl 1 Oaiiom, eciiy AOMYyIIEHbl OIUUOKU WU
oTBeT OTCYTCTBYeT — () 6auIoB.

3 Tun) 3amaHue 3aKpBHITOTO TUIA HA YCTAHOBJIICHHE COOTBETCTBHS CUMTAETCS BEPHBIM, €CIH
YCTAHOBJICHBI BCE COOTBETCTBHS (MTO3UIMHM W3 OJHOTO CTOJOIA BEPHO COIMOCTABJICHBI C
MO3UIUSAMH APyroro ctojbua). [lomHoe coBnazeHune ¢ BEpHbIM OTBETOM OlieHHBaeTcs 1 6amiom,
HEBEPHBIN OTBET WM ero oTcyTcTBHE — 0 Oamos

4 tun) 3amaHue 3aKPBHITOTO TUIA HA YCTAaHOBJIEHUE MOCIEIOBATEIIbHOCTH CUUTAETCS BEPHBIM,
€CIIM TPaBWJIBHO YyKa3zaHa BCs mocienoBarenbHOCTh 1mudp. IloaHoe coBmazeHune ¢ BEpPHBIM
OTBETOM OlIeHHBaeTcs | GaioM, eciu JOMyIIeHbl OMIHMOKH U OTBET OTCYTCTBYeT — 0 Oasios.
S tum) 3amaHue OTKPBITOrO THIIA C PA3BEPHYTHIM OTBETOM CUMUTAETCA BEPHBIM, €CIIM OTBET
COBMAJIaeT C JTAJOHHBIM IO CcOAepkKaHWIO M mTojHoTe. [IpaBUIBHBIM OTBET 3a 3amaHue
OlLICHUBAETCs B 3 Oaiuia, €Ciii JOIMyIIeHa O/IHA OIIMOKa \ HETOYHOCTH \ OTBET NMPABUIIbHBIN, HO HE
HOJHBIN - 1 6asu1, eciu gomyineHo 6osiee 1 ommOKH \ OTBET HEMPaBUIIbHBINA \ OTBET OTCYTCTBYET
— 0 6asoB.

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIIUXCS 3a09HOU (hOPMBI
o0OydeHus1, Ipe/ICTaBICHbI B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

No /it [TepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. MeToquveckre  MaTepUaibl,  ONPEACISAIONIAE  TPOUEAYPHl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOUIUX dTanbl (OPMUPOBAHHUS KOMIETCHIIUN, COJIEpKaTcs B
JIOKaJbHBIX HOPMATUBHBIX akTax [ YAIl, periaMeHTHpyIONUX TOPSIOK U TPOIEAYPY
MPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEXYTOUHOM aTTeCTAIllMH O0YyJarolInXcs
I'VAIL

11. Meroauueckue yKazaHus JUIsi 00yJaroMIUXCsl 10 OCBOCHUIO TUCIUIITUHBI

11.1. Metoauueckue yka3zaHus [ OOYYalOIIMXCS 10 OCBOCHMIO JIEKIMOHHOTO
MaTepuaia.

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepHanga — JIOTUYECKH CTPOWHOE, CHUCTEMHOE,
riyOOKOe U SICHOE W3JIOKEeHHe yueOHoro marepuana. HasHadeHune COBpEMEHHOM JeKIuU B
pamMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MHQOpPMAIMIO 1O TEME, a B OCBOCHUU
byHaaMEHTaNbHBIX MpoOJeM JUCHUUIUIMHBL, METOJOB HAy4YHOrO TMO3HAHMS, HOBEUIINX
JOCTHKEHUI HaydyHOUW MbIcau. B yueOHOM mpoliecce JIEKIHs BBIIOIHSET METO/I0JIOIMYECKYIO,




OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIUH. JIEKIMs pacKpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOH 0o0ylacTH 3HaHus, €€ mpoOsieMbl, AAaeT LEeIbHOE NPEACTaBIECHUE O AUCLUILIMHE,
MIOKAa3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIIIIMHAMM.

[TnanupyemMsble pe3yabTaThl IPU OCBOSHUH 00yYarOIUMUCS JEKIIMOHHOIO MaTepyaia;

— TIOJYyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSA3aHHbIX 3HAaHUN, YpPOBEHb
KOTOPBIX OINPEAEIAETCS LEeJIEBOM YCTAHOBKON K KaKJJOM KOHKPETHOU TEME;

— TOJy4YEHHE OIbITa TBOPUYECKOM pabOThl COBMECTHO C IPEIOIaBATENIEM;

— pa3BuTHE NPO(PECCHOHANBLHO-IEIOBBIX  KAuecTB, JIIOOBU K  TOpeaIMeTy |
CaMOCTOSITEIbHOTO TBOPYECKOI'O MBIIIJIEHHUS.

— MOsIBJIEHHE HEOOXOAMMOro UHTEpeca, HE0OXO0AUMOTO Il CAMOCTOSTENIbHON pabOThI;

— TIOJy4YeHHE 3HAHUU O COBPEMEHHOM YPOBHE pa3BUTUS HAayKM U TEXHUKU U O
IIPOTHO3€ UX Pa3BUTHs Ha OJMIKalIINe TObl;

— Hay4yuTbCSd METOJMYECKH oOpabarbiBaTh MaTepuan (BBIACIATH TJIABHBIC MBICITH H
IIOJIOKEHUS, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh HUX B  Pa3jIM4YHBIX
(bopMyITUPOBKax);

— TOJIyueHHE TOYHOT'O TOHUMAaHHUS BCEX HEOOXOAUMBIX TEPMUHOB U TTOHSATHIA.

JlekuMOHHBI MaTepua’d MOXKET COINPOBOXKAATHCS JAEMOHCTpalMed ClIalIoB U
HCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaja IpU IPOBEIEHUU KOPOTKHX JAUCKYCCUHl 00
0COOEHHOCTSX MPUMEHEHHUS OTJENIbHBIX TEMATHK 10 JUCLUIUINHE.

CrpyKTypa npeiocTaBieHusl JEKIIHOHHOT0 MaTepuaa:

— Omnpenenenns MaTeEMaTHYECKUX TEPMUHOB.
DopMyIUpOBKa TEOPEMBI.
— Jloka3aTenbCTBO TEOPEMBI.
Hnmoctpupyromue IpuMepsl.

11.2. MeTtogu4veckue yka3aHUs Uil OOYYAIOIIUXCS IO TPOXOXKACHHUIO MPAKTHUYSCKUX
3aHATUN

[IpakTryeckoe 3aHATHE SBISETCS OJHOM W3 OCHOBHBIX (DOpM OpraHM3aluu y4eOHOTO
npoliecca, 3aKIrYaroniascs B BhIIOJHEHUN 00y4YaroIMMUCS MOJI PYKOBOJCTBOM IpenoaBaTess
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEJIbI0 YCBOEHUS HAyYHO-TEOPETUYECKHMX OCHOB YyueOHOM
JUCLUIUIMHBL, TPUOOPETEHHs] YMEHUH M HAaBBIKOB, OIBITA TBOPUYECKON AEATEIbHOCTH.

[enbro MpakTUYECKOTo 3aHIATHS Ul 00ydarolerocs siBisieTcs NpUBUTHE 00ydaromuMces
YMEHMH U HAaBBIKOB MPAKTUYECKOM NEATENBHOCTH 110 U3y4aeMOU JUCIIUIUINHE.

[1nanupyemble pe3yiabTaThl IPU OCBOEHUHU O0YYAIOUIMMCS MPAKTUYECKUX 3aHITHIA:

— 3aKperuvieHue, yriayOyieHue, paclIMpeHHe M JeTalu3alus 3HAaHUH TNpH pelieHUH
KOHKPETHBIX 3a/1ay;

— pa3BUTHE TIO3HABATEJBHBIX CIIOCOOHOCTEH, CaMOCTOSITEIbHOCTH  MBILIUICHUS,
TBOPYECKOUN aKTUBHOCTH;

— OBJAJCHME HOBBIMH METOJAaMH M METOJUKAMH M3y4YEeHUs KOHKPETHOW yueOHOM
JUCIUIINHBI,

— BbIpa0OTKa CHOCOOHOCTH JIOTMYECKOT'O OCMBICICHHSI TMOJTYYEHHBIX 3HAHWM JUIs
BBITIOJIHEHMS 3a/1aHUN;

— CBSI3aHHBIE C MOJIyY€eHHEM HOBOM MH(pOpPMAIUH IyTEM CaMOCTOSATEIbHO BHIOPAHHBIX
oOecrnevyeHre palMoHAIbHOTO COYETaHHsI KOJUIEKTUBHOW U MHIUBUIyaJIbHOU (popM 00ydeHuUs.

QyHKINUY TPAKTUYECKUX 3aHATUN:

— TIO3HaBaTeNbHas;

— Ppa3BHUBaroLIas;

— BOCIHTATENbHAS.

[lo xapakTepy BBINOJHAEMBIX OOydYalOIIUMCS 3aJaHUIl MO MPAKTUYECKUM 3aHATUSAM
NOJIpa3AeisAloTCs Ha:



— O3HAaKOMHWTEJIbHBIC, MPOBOJUMBIC C IEJIbI0 3aKPCIUICHUS W KOHKPETHU3aI[UH
U3yYCHHOT'O TEOPETUIECKOTO MAaTEepUAIa;

—  aHAJIWTUYECKHUE, CTABSIIUE CBOCH IIEJIbI0 MOJYyYCHUE HOBOW MH(OPMAIIUK HAa OCHOBE
(dhopMan30BaHHBIX METOJIOB;

— TBOpYECKHE, MOIXOI0B K PEIICHHUIO 3a/1ay.

®dopMbl OpraHu3aIiy TPAKTHYSCKUX 3aHATHIA:

- B UHTCpaKkTUBHOW (opme (pelicHHe CUTYallMOHHBIX 3ajad, 3aHATHS 110
MOJICTTMPOBAHHIO PEATBHBIX YCIOBHIA, TPYIIIIOBBIC THUCKYCCHH);

- B HC MHTEPAKTHBHOH (opMe (BBIMOJHECHUE YIPAKHCHUU, PEIICHUE THUIOBBIX 3ajad,
pelleHHe CUTYallMOHHBIX 337124 U IPYyroe).

TpebGoBanwust kK MPOBEACHUIO TPAKTUYCCKUX 3AHITUN

[IpakTuyeckne 3aHATHS HAYMHAIOTCS C 3alUCH B OKypHaJd  MpEnoJaBaTems
NPUCYTCTBYIOLINX CTYACHTOB. 3aTeM OOBSBISCTCS TeMa MPAKTUYCCKUX 3aHATHHA.

[IperoaBaTens YUTAeT YCIOBUE 3alaud M TpeiaraeT CTYACHTAM CaMOCTOSTEIbHO
pelUTh 3a/1a4y, UCIOJb3ys 3HAHUs, TMOJTYYCHHBIC CTYACHTOM Ha JieKnuu. CTYACHT, KOTOPBIU
NEPBBIM PEIIWI 3aJady, BBI3bIBACTCS K JOCKE. B ciyyae eciam CTyJeHT MPaBHIBHO PEIINII
3ajiauy, OH mojy4aer 5 0amioB. Eciu cTyleHT pemiaeT 3aiaqy ¢ MOMOIIBIO MPENOoIaBaTelis, TO
nonyyaer 4 Oamna. 3aTeM, B KOHIIE CEMECTpPa, OLIEHKH CTYAEHTOB (BKJIIOYas OLEHKY
MOCEIIaeMOCTH) TMepeBoJsATCS B OOHychl (kauectBO) or O mo 5 OammoB. OTu OOHYCHI
N00aBIISIOTCS K 00IIEH cyMMe 0ajuIoB B paMKaX MOJIYJIbHO-PEUTHHTOBON CHCTEMBI.

CryneHTaM BbIIaeTCS JOMAIlIHEE 3aJaHHe B BHJIC 3aJad, KOTOPbIE OHH CHAIOT B
YCTaHOBJICHHBIE CPOKH.

11.3. Meroauueckue yKazaHus JUIsi OOYyJaIOMIMXCS MO MPOXO0XKICHUIO CAMOCTOSITEIHLHOM
paboThI

B Xoje BBITIOTHEHUS CaMOCTOSATEIBHONW pa0OThI, O0YUAIONIHIICS BBIIOIHSIET paboTy 1Mo
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJACTBE IpErojaaBaressi, HO 0e3 ero HemocpeICTBEHHOTO
y4acTusl.

s oOyvarommxcsi 1Mo 3a04Hoil ¢opMe 00ydeHHs, caMOCTOsTeNbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOIBHYIO paldoTYy.

B mnpouecce BBIMOMHEHHUsI CaMOCTOSTENbHONW paboThl, y oOydaromierocst popMHpyeTcs
1enecoo0pa3sHoe IIaHUPOBaHUE PaboUero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBaTh YMEHMS
U HaBBIKM B YCBOGHHWU M CHUCTEMaTH3allMM NPUOOpeTaeMbIX 3HAHUHM, 00ecreunBaeT BBICOKUI
YPOBEHb YCIEBAEMOCTH B IMEpPUOJ OOY4YEHMs, MOMOraeT MOJYyYUTh HABBIKU ITOBBIIIEHUS
npo¢eCcCHOHATBHOIO YPOBHS.

MetoauyeckumMi ~ MaTepuaiaMM,  HalpaBJSIIOIIMMHM  CAMOCTOSATEIBHYIO  paloTy
00yYaromuxcs ABISIOTCS:

— y4eOHO-METOAMYECKUI MaTepual Mo AUCIUILIMHE;

11.4. MeTtoauueckre yKazaHus [UIsi OOYYarOIIMXCS TIO MPOXOXKICHUIO TEKYIIETro
KOHTPOJISI YCTIEBaeMOCTH.

Texymuit KOHTPONb YCIEBAaEMOCTH MpeAycMaTpUBAaeT KOHTPOIb KadecTBa 3HAHUI
00yJarOIIUXCsl, OCYIIECTBIIEMOTO B TEUCHHE CEMECTpa C IEJbI0 OICHUBAHHS X0JIa OCBOCHUS
IUCIHATIINHEL

B Tteuenue cemectpa B cucreme auctaHumoHHoro obOydenuss ['YAIL B dopme
TECTUPOBAHUSI TPOBOJATCS JBE TMPOBEPOYHbIE pPAOOTHI MO PEMICHUIO 3aJa4y M OJUH
TEOPETUYECKHI ompoc (TepedeHb BOMPOCOB JUIsI TECTOB pa3MelleH B «baHke BOMpPOCOB» B
cuctemMe AucTaHUUOHHOTO oO0yueHuss [YAII), Ha npakTHUECKUX 3aHITHIX MPOBOJATCS
MIPOBEPOUYHBIC PAOOTHI TI0 pa3jesiaM Kypca B MUCBMEHHOH (opMe, pacCUMTaHHBIC KaK Ha IeJIoe
3aHATHE, TaK U HAa €T0 YacTh.



Pe3ynpTaThl TEKyIIEro KOHTPOJS YCIIEBAEMOCTH OyIyT YYUTHIBATHCS MPH MPOBEIACHUU
MPOMEKYTOUHOH  artectani  (IPH  WCIOJB30BAHMHM  OAJUTBHO-PEUTHHTOBONW  CHCTEMBI
OLICHUBAHMS, KaXXIbIH BUJ KOHTPOJS OLIEHMBAETCs B Oamiax, U3 KOTOPBIX (OpMHUpYyeETCs
UTOTOBBIN PE3yJIbTaT).

11.5. Metoauueckue yka3zaHus JJis OOy4aroUuXcs MO MPOXOXKACHUIO MPOMEKYTOUHOM
aTTECTALUU.
[TpomexyTouHast arrecTanusl 00yJaromuXcsl MPeayCMaTprUBAET OLIEHUBAHUE NTPOMEKYTOUHbBIX U

OKOHYATCJIBHBIX PE3YJIbTAaTOB o6yquI/15{ IO JUCHUIIIINHE. JK3aMeH — (bopMa OLCHKH 3HaHPII>i,
IMMOJIYYCHHBIX O6y‘IaIOH_[I/IMC${ B IMPOLECCE N3YUCHUMA BCeH JUCHUIINIMHBI UJIN €€ 4YaCTHU, HaBbIKOB
CaMOCTOSITEIILHOMN pa6OTI)I, CIIOCOOHOCTH IIPUMCHATh UX JJIA PEIICHHUA IMPAKTUYCCKHUX 3adad.
:‘)KSaMeH, KakK IIpaBUJIO, IIPOBOAHTCA B IICPHOI BKSaMeHaHHOHHOﬁ CECCMM M 3aBCPHIACTCA
aTTeCTallMOHHOM OLICHKOM «OTJIHYHO», «Xopomo», «KYHOOBJICTBOPUTCIILHOY,
«HCYOOBJICTBOPHUTCILHOY.

JIuct BHECEHUS U3MEHEHUM B pa60qy}0 nporpamMmmy AUCHUIIIIMHBL

JlaTa BHECEHUS
N Jarta u Ne
H3MEHEHUH U Tonmuce
MPOTOKOJIA

JIOTIOJTHEHUH. Conepxanue U3MEHEHHUH U JOTIOTHEHUI 3aB.

3aceaHusl .
[Moamnuck BHECIIETO kadempoit
Kadeaps

WU3MEHEHUS




