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AHHOTaUs

JNucrunmaa «Marematuka. MareMaTHYecKHil aHaiu3» BXOJIUT B 00pa3oBaTEIbHYIO
IpOTpaMMy BBICIIETO 00pa30BaHUs — NPOTrpaMMy OakalaBpHara 10 HaIlPaBICHHUIO MOATOTOBKH/
crenuansHocTd  01.03.02 «IIpuknagHas Marematnka W HWH(OpPMATHKa» HANPABICHHOCTH
«[Ipuknagnas MatemMaTuka W WH(GOpPMATHKA B HAYKOEMKOM IPOM3BOJACTBE». JlucruruimHa
peanmmu3yetcs kadenpoit «Nely.

JlucuurinHa HareleHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITCTESHITUH:

YK-2 «CrnocobeH ompenensTh Kpyr 3ajlad B paMKax IOCTaBJICHHOW IeId U BBIOMpPATh
ONTUMAJIFHBIC CIIOCOOBI MX PEIICHUs, UCXOI U3 NEHCTBYIOIMINX MPABOBBIX HOPM, HMEIOIIUXCS
PECYPCOB U OTPaHUUYCHUI»

OIIK-1 «CnocobGeH mpuMeHSTH (yHAAMEHTAIbHBIC 3HAHUS, MOJYYEHHBIE B OOJIACTH
MaTeMaTUYeCKUX M (WJIM) €CTECTBEHHBIX HayK, M HCIIOJIb30BaTh UX B MpodeccroHalIbHON
JESTSIILHOCTH

CognepxaHve  TUCIUIUIMHBI ~ OXBaThIBA€T  KPYyr  BOMPOCOB,  CBS3aHHBIX  C

muddepeHIMATFHBIM 1 UHTETPAIbHBIM UCYHCIICHUEM, TEOPHEH TMPEACIIOB U PSIJAOB H HX
MIPUMCHCHHECM.

[IpenogaBanue AUCHUILIMHBI TPEAyCMATPUBACT CICAYIOMHE (OPMbI OpPTaHU3AINH
yueOHOro mpolecca: JeKyuu, HNpakmudeckue 3aHAmus, CcamocmosmenvHas paboma
obyuarowe2ocs.

[IporpaMMo#l NHUCHUIUIMHBI TPEIYyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCTIEBAEMOCTH, IIPOMEKYTOIHAS aTTECTAIUs B (hOpME IK3aMEHA..

[TporpaMMo#i ITHUCHUTUIMHBI TPEIYCMOTPEHBI CICAYIONINE BHIBI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

OO0mmas TpyJ0eMKOCTh OCBOCHHSI JUCUUILIMHBI cocTaBisieT 10 3aderHbix emuaui], 360
YacoB.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUH »



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

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

— (dopMHpOBaHKE Y CTYACHTOB CIIOCOOHOCTH M HABBIKOB (DOPMYITUPOBATH U pEIIaTh
npodeccuoHaIbHBIE 33/1a4H C HCIIOJIb30BAaHUEM alapaTa MaTeMaTHIeCKOro
aHaims3a.

1.2. JlucumninHa BXOIUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTeIbHON MPOTrpaMMBI
BhIcIIeTo oOpasoBanus (naiee — OIT BO).

1.3. TlepeueHsp mIaHUPYEMBIX Pe3yJbTATOB O0YyUEHUS MO AUCHUILUINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrare M3ydyeHus NUCHUILIMHBI OOYYaOUIMIiCS AODKEH 00JanaTh CleTyIOIUMHU
KOMIETCHIMSIMHU WM UX YacTAMU. KOMIEeTeHIInU 1 UHIUKATOPHI UX JOCTUKEHHS IPUBEICHBI B

Tabimuue 1.

Ta6ymma 1 — IlepeyeHb KOMIIETCHIIMI ¥ MHIUKATOPOB UX JTIOCTHKCHUS

Kon n
Kareropus (rpymnmna) Koa u HauMeHoBaHMe HHANKATOPA
HauMEHOBAaHHE
KOMITETCHIHH JOCTH)KEHUST KOMITETCHIIUN
KOMIIETEHINH
VK-2.3.1 3HaTh BUABI pECYpPCOB U
OTPaHUYCHUS JIJISl PEIICHUS TOCTABICHHBIX
YK-2 Cnocoben ‘P p
OIPEAEIATh K Jajad
P pyT VYK-2.Y.1 ymeTs NpoBOUTH aHAJIN3
3aJ1a4 B paMKax .
. MOCTaBJICHHOM LIeH U (POPMYIUPOBATH
[IOCTaBJIEHHOM LI€H
3aJ1a4M, KOTOpble HEOOXOIMMO PEIIUTD IS
1 BBIOMPATH
ee TIOCTHXKEHUS
ONITUMAJIEHBIC
YHuBepcanbHbIE VYK-2.Y.3 ymeTh BbIIBUraTh
CIoCoOBI UX . .
KOMIIETEHITHH aJIbTepHATUBHBIC BAPUAHTHI IEHCTBUH C

peuIeHus, UCX01s U3
JEUCTBYIOLLUX
IIPAaBOBBIX HOPM,
UMEIOIINXCA
pecypcoB u
OTpaHUYECHUN

LIEJIBI0 BBIOOPA ONTUMAJIBHBIX CITIOCOOOB
pellIeHus 3aa4, B TOM YHUCJIe C TOMOIIBIO
U (pPOBBIX CPEACTB

YK-2.B.2 B1aneTs HaBbIKaMH BbIOOpa
ONTUMAJIBHOTO CII0C00a pelieHus 3a/1a4 ¢
Y4E€TOM HMEIOIINXCS YCIOBUH, PECYPCOB U
OrpaHUYEHUN

O6menpodeccroHanbHbIE
KOMIIETEHITHH

OIIK-1 Cnocoben
IPUMEHSTh
byHIaMeHTalIbHBIC
3HaHUSI, MOJyYCHHBIC
B o0J1acTu
MaTeMaTHYECKUX U
(MIM) eCTeCTBEHHBIX
HayK, U
HCITONIB30BAaTh UX B
poQeCCHOHATBHON
JIEATETLHOCTH

OIIK-1.3.1 3HaTh QpyHIaMEHTATIbHBIE
3aKOHBI PUPOIbI U OCHOBHBIE (PU3HUECKUE
Y MaTEMAaTUYECKUE 3aKOHBI

OIIK-1.¥.1 ymeTs npuMeHsTh pu3NUECKue
Y MaTEMAaTUYECKUE METOBI JJIs PEILICHUS
3aJja4 TEOPETHYECKOr0 U MPUKJIIAHOTO
Xapakrepa

2. Mecro nucuumiauHsl B cTpykType OI1
JucnunimHa He Oa3upyercs Ha 3HAHUSAX, paHee MPUOOPETEHHBIX CTYJAEHTaMH IpHU
U3y4EHHH B BBICHIECH IIKOJIE KAKHUX -TMOO0 TUCIMIUIMH.
3HaHMs, TOJNyYeHHbIE TPU U3YUYEHUU MaTepuana JaHHOM JHUCUUIUIMHBI, HMEIOT Kak
CaMOCTOATENIBHOE 3HAUYEHUE, TaK U UCIIOJIb3YIOTCS IPU U3YYEHUU APYTUX JUCLUTIINH:
Marematuka. Teopust BEpOSITHOCTEH U MAaTEMATHYECKAsI CTATUCTHKA



3. O0BeM U TPYAOEMKOCTh JUCIUTUTHHBI
Janaple 00 o0meM oO0beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTACIBHBIX BHJIOB y4eOHOU
paboThI 1O TUCIUILTHNHE (M paclpeieieHue 3TOH TPYJAOEMKOCTH 110 CEMECTpaM) MPEICTaBICHBI B

Tabuie 2.

Ta6ymma 2 — O6beM U TPYJ0EMKOCTh JUCITUTIINHBI

Bz yue6Hoii paGoThi Beero TpymoeMKoCTb 1o cemecTpam
Nel N2
1 2 3 4
Oowasn mpyooemKochib oucCyunIuHbl, 10/ 360 5/ 180 5/ 180
3E/ (uac)
U3 Hux yacos npakmuyeckoii 0020MoeKu
AyoumopHhuie 3aHamus, BCEro 4ac. 136 68 68
B TOM YHCIIE:
nexiuu (JI), (dac) 68 34 34
npakTuueckue/ceMunapckue 3ausatus (113), 68 34 34
(dac)
nabopaTtopHbie paboTs (JIP), (uac)
KypcoBoi npoekt (pabota) (KII, KP), (gac)
9K3aMeH, (4Jac) 90 36 54
Camocmoamenvnan paboma, Bcero (4ac) 134 76 58
Buo npomesxxcymounoit ammecmayuu’ 3ader, JK3.
OK3.,
mubd. 3auger, sk3amed (3auer, dudd. 3au, OK3.
D3, ) OK3.

4. CopepxaHue JUCIUTUTHHBI

4.1. PacnpeneneHue TPyI0EMKOCTH JUCIHUILTHHBI IO pa3/JesiaM U BUAAM 3aHITHIA.
Pazpgenbl, TeMbl TUCHUIITUHBI U UX TPYJAOEMKOCTh IPUBEICHBI B TabuIe 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCIUILINHBL, UX TPYAOEMKOCTh

Pazpensl, TEMBI TUCITUTLTAHBI Jlexuma | 113 (C3)| - JIP KII CPC
’ (dac) (dac) (uac) (gac) | (4ac)
Cemectp 1
Paszen 1. Teopust mpeesnos 6 8 25
Pasnen 2. luddepeninaibHOe HCYUCICHUES 12 12 25
Pazgen 3. MuterpanbHoe UCUUCTICHUE 16 12 26
Hroro B cemecTpe 34 34 76
Cemectp 2
Pazgen 4. OyHKINU HECKONBKUX NEPEMEHHBIX 10 8 18
Paznen 5. luddepennmnansabie ypaBHEHHS 8 12 20
Pazgen 6. Pspt 16 14 20
Hroro B cemectpe: 34 34 58
Hroro 68 68 0 0 134
[IpakTueckass TMOATrOTOBKAa  3aKIIOYA€TCS B HEMOCPEICTBEHHOM  BBIOJHEHHH
OoOydJaromMMUCs  OMNpENeJeHHBIX  TPYAOBBIX  (YHKIWH,  CBSI3aHHBIX ¢ Oy;ymien

npodeccuoHaNbHOM NeATeNbHOCTHIO

4.2. ConepxaHue pa3/iejioB U TEM JICKIIMOHHBIX 3aHSATHH.
Copep:xanne pa3felioB U TeM JIEKIIMOHHBIX 3aHITHI MPUBEACHO B TabuIIe 4.



Ta6mmma 4 — ConepxaHue pa3zesioB U TEM JEKIIMOHHOTO UK

Howmep pa3znena

Ha3Banue u conepxanue pa3esioB U TeM JEKIIMOHHBIX 3aHATUH

Tewma 1.1. OcHOBHBIE d71eMeHTapHbIe PYHKITUH. YHCI0BBIC MHOKECTBA.
(29ac)

Tema 1.2. Ilpeaen pyHKINU IPH HEOTPAHUICHHOM POCTE apPTyMEHTA.
Teopewmsl o nipeaenax. (2 yaca)

Tema 1.3. Ilpenen ¢bynkuum B Touke. HempepwiBHOCTB. 3amedarenbHbIC
npezaensl (2 gaca)

Tema 2.1. Onpenenenue npous3BoaHoi. Ee reomeTprueckuii u
MEXaHWYECKUU cMbIcT. Tabimiia mpou3BOIHBIX, YacTh 1. (2 yaca)

Tewma 2.2. IlpaBuna nuddepenumpoBanus. [IponsBogHas CIOKHON
GbyHKIIUY, Tpou3BOIHASL 00paTHOU GyHKIMH. Tabmuia mpon3BOIHbIX,
yacTh 2 (2 yaca).

Tewma 2.3. IIponsBoaHbIE BRICHIMX MOPSAKOB. TeopeMbl 0
mnddepennnpyeMbix GyHkuuax. (2 yaca)

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

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

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

Tewma 3.1. IlepBooOpa3nas. Heonpenenennsiii uaTerpai. CBoicTBa
HEONpeIeNIEHHOTO nHTerpana (2 yaca)

Tewma 3.2. Tabnuna naTerpanoB. MeTo 3aHECEHHS 1101 3HAK
muddepennmrana. MeTon 3aMeHbI IEpEMEHHON HHTETprUpoBaHus (2 yaca)

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

Tewma 3.4. InTerpupoBaHue TPUrOHOMETPUUECKUX BbIpaXkeHUH (2 yaca)

Tewma 3.5. Onpenenennbrit uaTerpai. OnpeneneHue U CBOMCTRA. (2 yaca)

Tewma 3.6. nTerpan ¢ nmepeMeHHbIM BepxHUM Tipenenom. Gopmyna
Herotona- Jletionuna (2 yaca)

Tema 3.7. HecoOcTBeHHBIE HHTETpalbI (2 yaca)

Tema 3.8. Ilpunoxenus onpeeneHHOro uHTerpaia (2 yaca)

Tema 4.1 @yHKIMS HECKOIBKUX MepeMeHHbIX. OCHOBHBIE TOHSTHS.
HenpepriBHOCTS. (2 yaca)

Tewma 4.2. luddepennupopanue GyHKIIUA HECKOJIBKUX MTEPEMEHHBIX.
(HactHble npousBoaHble. Iuddepennman. [IponzBonHas cioxHon
¢ynkuuu. YactHble MPpOoU3BOHBIE BRICIINX MOpsakoB. @opmyna Teitnopa)
(4 gaca)

Tema 4.3. MccnenoBanue (yHKIIMK HECKOJIBKUX NEPEMEHHBIX. (4 yaca)

Tema 5.1. luddepentmanbupie ypaBHeHHsI IEpBOTO mopsiaka. OCHOBHBIE
nousaTus. uddepennnanbabie ypaBHEHUS C Pa3IeISIOIIUMUCS
nepemeHHbIME. OHOpOAHbIE MU epeHIalbHbIE YPaBHEHUS [IEPBOTO
nopsaka. (4 Jaca)

Tema 5.2. JIuneitasle quddepeHaabHble ypaBHEHHUS IEPBOT0 MOPSIIKA.
VYpasuenue bepnymm. {uddepennmanbapie ypaBHEHHS BBICIIINX
MOPSAJIKOB, TONYCKAIOIINE NOHWKEHUE NopsiiKa. (2 yaca)




Tema 5.3. JIuneitnsie ogHOpOAHBIE AU(PepeHInaTbHbIE YPAaBHEHUS C
MOCTOSIHHBIMU K03 puunenTamu. JInHeiHble HEOHOPOAHbIE
mdQepeHranbHble YpaBHEHHS BHICIINX HOPSIKOB. (2 4aca)

Tema 6.1. HucnoBeie psiabl. OCHOBHBIE onipeaeaeHust. Psbl ¢
MOJIOKUTEIbHBIMY WiieHaMu. [Tpu3naku Jlanam6epa u Komm (2 vaca)

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

Tema 6.3. 3HakonepeMeHHbIE psibl. AOCONIOTHASI U YCIOBHAS CXOJIUMOCTH
CaoiicTBa abcomoTHO cxoasmuxcs psaoB. [Ipusnak JleiiOuura (2 gaca).

Tema 6.4. ®ynkimonanbHable psaabl. O0macTh cxoguMocTH. PaBHOMEpHAs

cxoauMocTh. Crenennsie psiibl. MaTepBan cxoaumoctu (2 yaca)

Tema 6.5. CBolicTBa CXOASIIMXCS CTETICHHBIX PsIOB (2 yaca)

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

Tema 6.7. Psang @ypre nepuoanueckoid pyHkiuu (2 gaca)

Tema 6.8. Psig @ypre yeTHOM 1 HeueTHOH GyHKIMH (2 yaca)

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

Tabmuna 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

W3 aux
Ne
Tpynoem | mpaktuue
Ne Templ MpakTUYECKUX @OpMBI IPAKTUYECKUX . paszaena
. N -KOCTb, CKOM
/1 3aHATHH 3aHATHH JIUCLIHUII-
(gac) MOJITOTOB
JINHBI
KH, (4ac)
Cemectp 1
IIpeneinsr
parroHaIbHBIX
1 BBIPOKECHHI Ha Pemenue 3amau 4 1
OECKOHEYHOCTH U B
TOUKE.
DKBUBaJICHTHEIE
2 0ECKOHEUHO Mallbl€. Pemenne 3amau 4 1
Yucno e.
IIpousBoaHEIE.
3 [IpaBuna Pemenue 3amau 4 2
T depeHIIMpOoBaHUS
IIpousBogHas clOKHOMU
4 P H Pemenue 3amau 8 2
byHKIUN
Tabmuunoe
5 Pemenue 3amau 2 3
WHTETPUPOBAHUE
BHecenne mmojt 3HaK
6 a Pemenue 3amau 2 3
JuddepeHimana
3ameHa IepeMEHHOM.
7 | NHTerpupoBanue no Pemenue 3anay 4 3
YacTaM
HuTerpupoBanue
8 pup Permienue 3amau 4 3
paroOHATBHBIX




| dysxuwit

2 cemecTp

YacTHbie ITPONU3BOJIHBIC

Pemrenue 3amgau

10

YacTHble IPOU3BOIHBIE
BBICIINX MOPSIAKOB

Pemenue 3amau

11

OkcrpeMyM (QyHKITHH
HECKOJIBKHX
EePEMEHHBIX

Pemrenue 3amgau

12

Pemenue

g depeHIaTbHBIX
YpaBHEHHUI MIEPBOTO
nopsiaka. Oomue u
YaCTHBIE PEICHHUS.
Astonomusie 1Y, 1Y ¢
pa3JiesIeHHbIMU U C

pa3 e OIIUMHUCS
MEePEMEHHBIMH

Pemrenue 3amgau

13

Pemenne oqHOPOIHBIX
Y nepsoro nopsiaka u
Y xoTOpbIE MOKHO
MIPUBECTHU K
OJIHOPOJTHBIM

Pemenue 3agau

14

JIuneitHnbie
nuddepeHIraIbHbIC
YpaBHEHUS TIEPBOTO
nopsika. YpaBHEHUs
bepryim

Pemenue 3agau

15

Huddepennmanbapie
YPaBHEHHUS B MOJIHBIX
muddepeHmanax.
WNHTerpupyromuii
MHO>KUTENb.

Pemenue 3agau

16

Huddepennmanbabie
YpaBHEHUS BBICIINX
MOPSIIKOB,
JIOTMyCKarolue
MOHWKEHHUE TIOPSIKA

Pemenue 3amau

17

JIuneinbie
HEOJHOPOIHEIE
TuddepeHIaIbHbIe
yYpaBHEHHS C
HOCTOSIHHBIMU
koddpurmenTamu

Pemenue 3agau

13

Psinpl ¢
MOJIOKUTETHHBIMH
yreHamu. [IpuzHaku
Hanamb6epa u Ko

Pemenue 3amau

14

Pane1 c
MOJOKUTETbHBIMU
YIeHAaMHU U
3HAKOIEPEMEHHBIE
psabl. HeoOxoaumblit

Pemenue 3amau




MPU3HAK U MPU3HAKI
CpaBHEHHS.
15 | CreneHHbIe psbl Pemenue 3amau 4 6
Psaner Teinopa u
16 | Maknopena. Pss Pemenue 3amau 2 6
Dypse.
Bcero: 68
4.4, JlabopaTopHBbIEC 3aHATHS
Tewmbl 1ab0paTOPHBIX 3aHATUH U UX TPYIOEMKOCTh MPUBEIACHBI B TAOIHUIIE 6.
Tabmuna 6 — JlaboparopHble 3aHATHS U UX TPYJOEMKOCTh
N3 Hux Ne

Ne
/o

HaumenoBanue nabopatopHbix padboT

TpynoeMKocTsb,
(gac)

IIPaKTUYECKOU | paszeiia
HOJrOTOBKH, | JUCLHII
(gac) JIMHBI

V4eOHBIM IIAaHOM HE npeaycCMOTpCHO

Bcero

4.5. KypcoBoe npoeKkTHpoBaHHEe/ BHIIOTHEHUE KypCOBOU PabOTHI

Y4eOHBIM MJIAHOM HE IPEIYyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00y4aromuxcs
Bunel camocTosiTenbHON paboThI U €€ TPYA0EMKOCTh IIPUBEIEHBI B TabIuULE /.

Tabnuna 7 — Bunbel caMmocTosTenbHON pabOThI U €€ TPYAO0EMKOCTh

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

1 2 3 4
M3y4eHne TeOpeTHUECKOro MaTepuana 34 19 15
nucturuael (TO)
Kypcosoe npoektupoBanue (KII, KP)
Pacuerno-rpadpuueckue 3ananus (PI'3)
Brinonnenue pedepara (P)
ITonroroBka K TeKyIeMy KOHTPOJIO
ycneBaemoctu (TKVY) 34 19 15
Jomamraee 3amganue (/13) 34 19 15
KonTponbusie pabotel 3a0uHnKOB (KP3)
IToaroroBka K MpoMeXyTOYHOU 32 19 13
attectrauuu (ITA)

Beero: | 134 76 58

5. Ilepedyenn yueOHO-METOIUIECKOTO 00ECTICUCHUS
JUTSL CAMOCTOSITEIBHON pabOThI 00YYAIOMIMXCS MO TUCIUTUTHHE (MOTYIIIO)




Y4eOHO-METOAMYECKUE MaTepHalbl IS CAMOCTOSITENIEHONH pabOThl OOYYArOIIUXCS YKa3aHbl B
ma. 7-11.

6. IlepeueHp MeyaTHBIX U IJIEKTPOHHBIX YIEOHBIX U3TAHUN
[lepedyeHpb nevaTHBIX U SJEKTPOHHBIX Y4eOHBIX M3/IaHUH MpHUBEeH B TadIuIe 8.
Tabnuna 8— IlepedeHb MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3JaHUIMA

Mudp/ bubnuorpadudeckas ccpuika KonunyectBo
URL axpec 9K3EMILISPOB B
o6ubanoreke
(xpome
ANEKTPOHHBIX
9K3EMILISPOB)
517 [TuckynoB H. C. Iuddepennumanpaoe u 159
1134 UHTETpalIbHOE cuncaeHus: yuyeonuk: B2 1., T. 1./
H. C. ITuckynos. - CII6.: Mudpwumn, - 1996. - 416 c.
017 [Tuckynos H.C. luddhepenunansnoe u 145
1134 MHTETpaIbHOE UCUUCIeHne: yuebnoe nocoodue. T. 2 /
H. C. ITuckynos. - U3a. crep. - M.: Unrterpan-Ilpecc,
1998. - 544 c.
517 [Tuckynos H. C. luddepennnanpaoe u 237
1134 UHTETpalibHOE ucuucienus: B 2 1.: yueGHOe mocobue
IU1st cTyeHToB BTy30B M.: UnTterpain-Ilpecc, 2004 -
- 2004. - 415 c.
517 bepman, I'. H. Coopuuk 3ama4 mo Kypcy 165
Bb50 MaTeMaTUYeCKOro aHanu3a: yueoHoe nocooue / I'. H.
bepman. - 22-¢ uzn., nepepad. - CII16.: [Tpodeccus,
2005. - 432 c.
517 Bricirast matemaTuka. Pspl: yaeoroe nocoodue / HO. 167
I'96 A. TI'yeman, C. I1. [TombiTkus, A. O. CMmupHOB; C.-

[TeTepO. roc. yH-T a3POKOCM. TIPHOOPOCTPOCHHUSL. -
CIIo. : U3g-Bo I'YAIIL 2015. - 77 c.

https://e.lanbook. | ®uxrenronsir I.M. OCHOBBI MaTEMaTUYECKOTO 3BC Jlanb
com/book/65055 | ananu3za. B 2-x 1. Tom 1-b1ii - Cankrt-IletepOypr:
Jlanb, 2015.- 448c.

https://e.lanbook. | ®uxrtenronsr I'.M. OCHOBBI MATEMATHYECKOTO 9BC Jlans
com/book/411 | ananu3a. B 2-x TT. ToMm 2-ii - Cankr-IleTepOypr:
Jlanb, 2008. - 464c.

https://e.lanbook. | CoopHuK 3amad MO0 MaTeMaTHYECKOMY aHau3y. Tom 3bC Jlanb
com/book/2226 | 1. IIpenen. HenpepsiBHOCTD. [nddepeHnnpyeMocTsb
/ JILJ. KynpsiBues [u 1p.]. - MockBa : dusmarinur,
2010. — 496 c.

COOpHUK 3a/1a4 [0 MAaTEMAaTHIECKOMY aHaIu3y. Tom 3bC Jlanb
https://e.lanbook. | 2. UuTerpansl. Psjapr: yue6. mocodue / JI.JI.
com/book/2227 | Kyapsisues [u ap.]. - Mocksa : ®usmariur, 2009. -
504 c.

http://e.lanbook.c | Banguua K.B. Maremaruuecknii anamms. / K.B. 9BC Jlaas
om/book/74580 | Bamaun, B.H. Banuteikos, A.B. Pykocyes. - M.
OJIMHTA, 2015. — 361 c.

http://e.lanbook.c | Bepmant A.®. Kpatkuii Kypc MareMaTu4ecKoro 3BC Jlanb
om/book/2660 | ananmuza. / A.®. bepmanrt, U.I'. ApamanoBuu. - CII0.:
Jlanp, 2010. - 736 c.

http://e.lanbook.c | Becos O.B. Jlekiuu no MaTreMaTH4eCKOMY aHAJIH3Y. - OBC Jlanb



https://e.lanbook.com/book/65055
https://e.lanbook.com/book/65055
https://e.lanbook.com/book/411
https://e.lanbook.com/book/411
https://e.lanbook.com/book/2226
https://e.lanbook.com/book/2226
https://e.lanbook.com/book/2227
https://e.lanbook.com/book/2227
http://e.lanbook.com/book/74580
http://e.lanbook.com/book/74580
http://e.lanbook.com/book/2660
http://e.lanbook.com/book/2660
http://e.lanbook.com/book/72002

om/book/72002 | M.: ®usmariur, 2015. - 480 c.
http://e.lanbook.c | 3no6una C.B. MareMarnyecknii aHain3 B 3ama4ax U 9BC Jlans
om/book/2377 | ynpaxuenusx. / C.B. 3n06una, JI.H. I[Tocumenbckas.
- M. : ®usmarnut, 2009. - 360 c.
https://e.lanbook. | Bypkosa E. B. Marematnueckuii ananus. / E. B. OBC Jlanb
com/book/147557 | bypkosa, O. A. lllymepuna. - Kpacnosipck: Cu6l'y
nM. akagemuka M. @. PemeTnéna, 2018. - 128 c.
YIAK 517.9 3unrep A.A., Makapoa M.B. Jluddepenmansasie 100
ypaBHeHUs: y4ue0. mocodue/ A.A. 3unrep, M.B.
Maxkaposa. —CI16.:I'YAII, 2014.- 56c.
YK 517.9 Makaposa M.B., [Tombitkun C.I1. [Ipumenenue 50
QG epeHIaIbHBIX YPaBHEHUN IS pEIIeHUS
MPUKIIAIHBIX 33/1a4: yue0.-MeTo1. mocooue/ M.B.
Makaposa, C.I1. I[Tombitkun. —CI16.: 'Y AITI, 2021.-
45c.
https://e.lanbook. | Aradonos, C.A. TuddepeHniranbHbie ypaBHEHUS / 3bC 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. | XKab6xo, A. I1. Tuddepenimansabie ypaBHEHUS U OBC Jlanb
com/book/211928 | ycroitunBocTh: yuebnuk / A. I1. J)Kabko, E. 1.
Kotuna, O. H. UuxoBa. — Cankr-IlerepOypr: Jlanb,
2022. — 320 c.
7. TlepedeHb 3IEKTPOHHBIX 00Pa30BaTEILHBIX PECYPCOB
MH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHOU ceTtn « HTepHeT»
[lepeuenn DJIEKTPOHHBIX 00pa3oBaTeIbHBIX pecypcoB UHPOPMAIIMOHHO-
TEJICKOMMYHUKAMOHHONW ceTn «HTepHeT», HEOOXOAWMBIX I OCBOCHHS JIUCIMILTAHBI

npuBeseH B Tabmuie 9.
Tabmma 9 — IlepedyeHb SIEKTPOHHBIX OO0pa30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJIEKOMMYHUKAaMOHHOM ceTH «HTepHeT»

URL anpec

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

HanmenoBanue

OOb1epoccuiickuil MaTeMaTHYeCKUi OpTa
Maremaruueckuii popym Math Help Planet
9BbC «Jlanb»

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHMA
8.1. [lepevyeHp MpOrpaMMHOTO OOECIIEUCHHSI, HCIIOJIB3YeMOTO TIPHU OCYIICCTBICHUN
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUINHE.
[TepeueHs UCTIOIB3YEMOT0 TPOTPAMMHOTO OOECTIeUeHHs TIpeicTaBieH B Tadumie 10.

Tabmuua 10— Ilepedens nporpaMMHOro o0ecrieyeH s
No /it HaunmenoBanue
1. Microsoft Windows
2. Microsoft Office
3. MathType
4. Wolfram Mathematica



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. Ilepeuenn MH(POPMALMOHHO-CITPABOYHBIX CUCTEM,HCII0NIb3yEMBbIX pu
OCYIIECTBJICHUH 00pa30BaTEILHOTO MpOoIiecca Mo AUCIUIIITHHE

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

Tabmuna 11— Ilepedyens HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM

Ne i/t Haumenosanue

9BC «Jlaup»

9. MarepuaiabHO-TeXHHUYECKas 0a3a
CoctaB  MaTepHAIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Il  OCYILECTBIICHUS
00pa30BaTeNBFHOrO MpoIiecca Mo AUCHUIIMHE, ITPEACTaBIcH B Tabuuiel 2.

Tabmmna 12 — CoctaB MatepuaIbHO-TEXHUYECKON 0a3bl

Ne HanmeHnoBaHnue coCTaBHON 4acTH Homep aynuropun
/T MaTepUuaIbHO-TEXHUYECKON Oa3bl (Ipu HEOOXOTUMOCTH)

1 JlexurOHHAs Ay AUTOPHUS

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

10. OueHouHble cpecTBa IS IPOBEICHUS TPOMEKYTOUHOM aTTECTAIMH
10.1. CocTaB OIICHOYHBIX CPEIACTBIJIS MPOBEACHUS TMPOMEXKYTOUHOH aTTeCTaIlHH
oOyJaromuxcs Mo AUCUUIUINHE TPUBEAEH B Tabnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIS IIPOBEACHUS TPOMEKYTOUYHOHN aTTeCTaIluu

Bun HpOMC)KYTOQHOﬁ aTTeCTalnu Hepequb OICHOYHBIX CPCACTB

OK3aMeH Crrcok BONpPOCOB K 3K3aMEHY;
TecTsl.

10.2. B kayecTBe KpuUTEpUEB OIEHKH YpPOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMITETEHIIMI OOYyJaloUIMMHCS TIPUMEHSETCS 5-0ajuibHasi MIKajla OLEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIMH, KoTopasi mpuBejeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCS
100-6annpHast ~ mKajla ~ MOXYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCIIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBI COOTBETCTBYIOIMM JIOKAJIbHBIM HOPMATUBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurepuu olieHKH YpoBHS c(hOPMHUPOBAHHOCTH KOMIETEHIUH

Or11eHKa KOMITETEHIUI

Xapakrepuctrka chOpMUPOBAHHBIX KOMIIETEHIIN
5-0ayutpHad mIKama paKTep (bopep

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJ IPOTPAMMHBIN
MaTtepuai;

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

— OMUPasiCh HAa 3HAHWSI OCHOBHOM W JIOMOJIHUTEIHLHOW JIUTEpaTypHl,
TECHO MPUBS3bIBAET YCBOCHHbIE HAYUHBIEC MOJIOKEHUS C MPAKTUUECKON
JIeATETbHOCTBIO HAIIPaBICHUS;

— yMesio 000CHOBBIBAET U apTYMEHTHUPYET BBIJIBUTAEMBIE UM HJICH;

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— cBOOOJIHO BJIAJICET CUCTEMOM ClelnaTIN3uPOBAHHBIX TOHSITUH.

«OTIIMYHO»
(Ga4uTCHO»




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

(XOPOLIO»
(Ga4TCHO»

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

— HE JIOMYCKAeT CYIMECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIE 3HAaHUS C MPAKTHYECKON AESITeIHbHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET Hay4YHbIC TOJIOKEHUS,

— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;

— BJIAJICET CHCTEMOH CIIeMaTN3UPOBAHHBIX TOHSITHH.

«YJIOBJICTBOPUTEIIHLHOY
«3aYTCHO»

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

— JIONIyCKaeT HeCYIIECTBEHHBIE OIIMOKU U HETOYHOCTH;

— UCIIBITBIBACT 3aTPYAHEHUs B IIPAKTUYECKOM IIPUMEHEHUU 3HAHUHI
HaIPaBJICHUS;

— c11a00 apryMeHTUpPYET Hay4dHbIE [T0JIOKEHMS,;

— 3aTpyaHseTCs B (POPMYIMPOBAHUN BBIBOJOB M 000OIICHHUIA;

— 4aCTUYHO BJIAJIeET CUCTEMOH CIELMAIN3UPOBAHHBIX TOHITHH.

HCYIOBJICTBOPUTCIILHO»
<HC 3a4YTCHO»

— oOyyaromuiics He YCBOWJ 3HAYUTEIBHOW 4YacTH IPOrPaAaMMHOTO
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 WJIM HHBIC MaTEPHAJIBI.
Bormpocs! (3agaun) nis sK3aMeHa IpeIcTaBlIeHbl B Tadimie 15.

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

Ne [Tepedens BOmpoOCOB (3a71a4) TSl 9K3aMeHa Kon
n/n MHIUKATOpa
Cemectp Nel
1. | Ilpenen pynkuuu. Berunucnenue npenenos. YK-2.V.3
¢ —Ex—2 VK-2.3.1

1. Beruuenuts npegen lim ———

¥—+po X +2x—8

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

=3 &XT —/XTa

Otser: 8/5

3. Bbraucauts npegen lim ———

x—roo 2%~ —3x—2

Otser: 3/2
4. Beraucnuts 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 - -

x—+on  2x- +Ex—132

[E] Y
o
L
I

OTBeT: 0€CKOHEYHOCTH

[= T R |
d% ToaAT L

2 X a4

8. Bprumcnuts npeaen lim

OtsBet: 7/6 )

. X —6x"+9 <
1. Bsrumcauts npegen lim —————

H—+ 00 x-—Tx+12

OTBeT: 0€CKOHEYHOCTH

2. Bpraucnuts npeaen lim ———

2 3x—

(8]

Otser: 8/5

Kakue u3 npeacTaBieHHbIX HUXKE MTPEIEIOB MOTYT OBbITh BBIYMCIICHbI VYK-2.B.2
METOJIOM JIEIIEHUsI Ha OOJIbIIIYIO CTEIIEHb [IEPEMEHHbIX ? OIIK-1.3.1
a) lim
x—0 X2+2X
. 2x%-4x—6
b) lim 75‘2 =
x—3 2X°—Tx+3
. 3x?-4x-4
©) ,l;l_}g 2x2-3x-2
. —x%4x+6
d) lim———
x—3 2X°—5x—-3
e) lim x*-2x?-x+2
x—oo 3x2-7x42
Otsert: a), C), €)
Kakas ¢yHKIMS Ha3bIBaeTCs HEMIPEPBIBHOM B TOUKe Xo? OIIK-1.3.1
OtBeT: ®yHKuuA f(x) HasbiBaeTca HenpepbiBHOI B TouKe X0, ecnu oHa
onpegeneHa B HEKOTOPOI OKPECTHOCTU ITOM TOYKM X0 U
Yemy paBHa cymMMa KOHEYHOTO YHCJia OECKOHEYHO MalbIX (PYHKIINNA? OIIK-1.3.1
OtBer: CymMMa KOHEYHOI'0 YHCJIA 0ECKOHEYHO MAJIbIX (PyHKIMH —
3TO0 (PYHKIHSA OeCKOHEYHO MaJiasi
Teno aBuxkercs mo 3akony S(t) = 5t +1. Yemy paBHa ckopocTthb V(t) B OIIK-1.3.1
MOMeHT BpeMeHu t =17? 3anuimmTe HOMEp BEpHOTO OTBETA. OIK-1.Y.1
1) 6
2) 4
3) 10
4) 15
Otger: 4)
1) BsruuciuTe Npou3BOAHYI0 GyHKIMH ¥ = ¥~ + 4% VK-2.B.2
OIIK-1.V.1

Oteer: Z2x + 4%In4
2) Bepno yu yrBepxkaeHue: «[Ipon3BoiHas CyMMbI IBYX




muddepeHupyemMbIX GyHKINN paBHA CyMMeE MPOU3BOJHBIX ATUX
dbyakmiiy. OTBET apryMEeHTHPYITE.

OTger:
I[Mpasuiaa nudpPepeHunpoBanuss MOryT ObITH 3aNIMCAHBI:
1. (C-u(x))'=C-u'(x)

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

La I} ulxhvlx —ulxjvlx

4 Ge)' =

ve(x

®opmyaa Ne4 kak pa3 u o3Hauaet, uyto «IIpousBoanas
CyMMbI ABYX AU depeHunpyeMbIX (PyHKUIMIA paBHA CyMMe
NPOM3BOAHBIX ITHUX QYHKIMID.

1) BerumciuTe NPOU3BOAHYIO GYHKIMK ¥ = X2 - 4* YK-2.B.2
OIIK-1.V.1
2) Bepno nmu yrBepkaenue: «I[Ipon3BoHas Npou3BEACHUS IBYX
muddepeHIpyemMbIx GyHKINH paBHA TPOU3BEACHUIO IPOU3BOTHBIX
TUX QyHKUuM». OTBET apryMeHTUupyiiTe.
OTBeT: yTBep:KIeHHe HEBEPHO.
IIpaBuia qudgepeHnnpoBanust MOryT ObITh 3aNIMCAHBI:
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)
®opmyiia Ne3 —310 popMyJia 1JIsi BBIYMCICHUS IIPOU3BOIHOM
npousBeleHus ABYX 1u(pdepeHunpyeMbIX pyHKI M, OHA He
COOTBETCTBYET NPHBEICHHOMY B YTBEpP:KICHHHU TEKCTY.
Haiinure popmyny ¢ ommnOkoil. ApryMeHTHpyWTEe CBOM OTBET. OIIK-1.V.1
1. (C-u(x))'=C-u'(x)
2. (UC)EV(X))'=u'(X)xV'(X)
3. (U()v(x))=u'(x)-+Vv'(x)
(u [x})'; _u Ta) vx)—u(x) v {x)
vix) v (x)
OTtBet: ommodka B (popmyJie Ne3. ITo npaBuay nuddepeHuupoBanus
npousBeaeHus AByX AupdepeHuupyemMbix QyHKIUIA MPOU3BOIHAA
NPOU3BeIeHUsI BbIYUC/IsieTcs: 1o opmyie:
(U(X)-v(x))=u(X)-v(X)+u(x)-v'(x)
[IpaBuna quddepenunponanus. [IponsBoaHas cioxHON QYyHKIUH. VK-2.¥.1
3ananue 1. YK-2.¥.3
1) HaiinuTe npousBoaHYy0 QYHKIUH OIlK-1.3.1




y = 5cos(7 4+ 8x) + /7x—8

OTBeT:
3

7
—40sin(7 + 8x) + 1(?:{— 8) ¢

2) HazoBute kakoe-1n00 HuppoBOe CPEACTBO, MPUMEHUMOE IS
peuieHus qanHou 3agaun. OO0CHYHTE BaIl BBIOOP.

Otget: K mudpoBEIM cpeacTBaM, KOTOPBIE MOTYT ObITh IPUMEHEHBI JIJISI
pereHus JaHHOM 3agaun oTHocuTcss Wolfram Mathematica-
mporpaMMHoOe obecrieueHue, BKIoJaromee 00b110i Habop
MaTeMaTHYECKHUX (QYHKIMH B TOM YHCICCHCTEMY KOMITBIOTEPHOM
anreOpbl, OPUEHTUPOBAHHYIO HA MOATOTOBKY HHTEPAKTHBHBIX
JOKYMEHTOB C BBIYMCIICHUSAMHU M BU3yaJIbHBIM COIMPOBOKICHUEM.

3amanue 2.

1) Haitnure npou3BoaHyt0 pyHKINN
y = 5 cos(5 + 2x) * In(5x — 2)

2) OTBerT:

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

bx-2

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

OtBet: K ungpoBsiM cpeacrBam, KOTOpbie MOTYT ObITH PUMEHEHbI
JUISl pelieHus JaHHoi 3agaun oTHocuTess Wolfram Mathematica-
nporpaMMHoe odecrneuyeHnue, BKJao4valiee 00J1b10i HA0op
MaTeMaTu4ecKuX GyHKIUI B TOM YHCJIECHUCTEMY KOMIbIOTEPHOM
ajareOpbl, OpUEHTUPOBAHHYIO HA MOATO0TOBKY HHTEPAKTUBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMPOBOKIEHUEM.

3ananue 3.
1) HaiiauTe npou3BOAHYO GYHKIIUH
_ —6tg(7 + 4x)
" In (7Tx— 4)
Orser:

7
Tx—4

-24

S
cos” (7T+4x

¢ In(7x— 4) + 6tg(7 +4x) *

(In{7x— 4))*

2) HazoBute kakoe-nu6o unudpoBoe cpeacTBO, MPUMEHUMOE IS
peuieHus qaHHou 3agadn. O6ocHyHTe Ball BHIOOP.

OtBet: K undpoBbiM cpeacTBam, KOTOPbie MOTYT ObITh IPUMEHEHbI
JUUISI pellleHus JaHHoM 3a1aun oTHocuTcss Wolfram Mathematica-
nporpamMMHoe odecrnieueHue, BKJIOYammee 00J1b110ii Hadop
MareMaTu4ecKux GyHKUU B TOM YU CJIECHUCTEMY KOMIbIOTEPHOM
ajaredOpbl, OpUEHTUPOBAHHYIO HA MOATO0TOBKY HHTEPAKTUBHBIX
JAOKYMEHTOB C BIYMCJIEHUAMH U BU3YAJIbHBIM CONPOBOKIECHHEM.

3ananue 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

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

1
¢ (—24)cos(7 + 4x)
2,/2Z — 6sin(7 + 4x)

2)HazoBute kakoe-1bo nudpoBoe CpeacTBO, IPUMEHHMOE IS
pereHus faHHOM 3aaa4un. OOOCHYHTE Balll BEIOOP.

OtBer: K undgpoBbiM cpeacTBaM, KOTOPbIe MOI'YT ObITh IPUMEHEHDbI
JUIS pelleHus JaHHoi 3agaun oTHocuTcsa Wolfram Mathematica-
nporpaMMHoe odecrneuyeHnue, BKJaro4vallnee 00J1b110i Hadop
MaTeMaTu4ecKuX GyHKIUI B TOM YHCIE€CUCTEMY KOMIIbIOTEPHOM
ajre0Opbl, OpUEHTHUPOBAHHYIO HA MOAT0TOBKY HHTEPAKTUBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

3amanue 5.
1) Haitnure npou3BoaHy0 QyHKINU
v = 5cos(3 +4x) + log,(3x— 4)
OTtBer:
3

—20sin(3 +4%x) + —
(3x—4)In4

2) HazoBuTe kakoe-mm60 mudpoBoe CPeACTBO, IPUMEHUMOE IS
pereHust JaHHou 3aaaun. OGOCHYHTE Balll BHIOOP.

OtBet: K ungpoBsiM cpeacrBam, KOTOpbie MOTYT ObITh PUMEHEHbI
JUISl pelieHus JaHHoi 3agaun oTHocuTess Wolfram Mathematica-
nporpaMMHoe odecrneyeHnue, BKJao4valiee 60J1b110i HA0op
MaTeMaTu4ecKuX GyHKIUI B TOM YHC/Ie CHCTEMY KOMNbIOTEPHOI
ajnre0Opbl, OpUEHTHUPOBAHHYIO HA MOATO0TOBKY HHTEPAKTUBHBIX
AOKYMEHTOB C BHIYMCJIEHUAMH U BU3YAJIbHBIM CONPOBOXKIEHUEM

10.

[IpoBepbTe SABIAETCS U BBIPAKEHUE

1
22 —6sin(rran) * (—24)cos(7 + 4x)

MPOU3BOHON PYHKIIUHU ¥ = \4{ 2 — 6sin(7 + 4x) ? OtBeT 0bOCHYIiTE.
OTBeT: BbIpa:KkeHHe ABJISETCS] MPOU3BOIHOM 1151 PYHKIMHU, YTOOBI
3T0 000CHOBATH MOKHO B3SITh IPOU3BOJAHYIO OT

v =42 — 6sin(7 + 4x) WM BLIYMCIATL HEONPeaeIeHHbIA

HHTErpaJ

1
J « (—24)cos(7 + 4x)dx
2,/2— 6s5in(7 + 4x)

'\u

OIlK-1.V.1
YK-2.V.1

11.

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

OIIK-1.V.1

12.

B Kakoii Touke ypaBHeHHe KacaTelbHOi K rpaduky QyHKIun y=x3 -2
nmeer Bua y=3x-4

3amaua MoXeT ObITh perieHa 1ByMs criocobamu. O6ocHyiTe 06a
croco0a pemeHus.

OIIK-1.V.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

Otgert: IlepBblii cC1IOCO0 OCHOBAH HA ONpPele/IeHUN KACATEJIbHOM K
rpaguky QyHKIUH — ITO 001asi TOUKA rpadpuka QyHKIHHN U
NPSIMOi, SIBJISIIONIEHCS KAacaTeJbHOM, T.e. HY>KHO PellMTh CUCTEMY
L[y =x3-2
aBHEHUH |-
P y=3x—4
IIpu BTOPOM Ccnioco0e penieHusi, HeOOXO0AUMO CPABHHUTH 0011Iee

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

13.

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

g lxg ) —F (xp

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

VK-2.3.1

14.

[TycTh momoxeHue TOUKHM pu €€ ABMKCHUH 3a1aéTcs pyHKImen S=S(t),
rie t — Bpemsi. YeMy paBHa CKOpPOCTh TOYKU? BhIMuimTe HOMEp BEpHOTO
YTBEPIKICHHSL.

a) CKopocTh TOYKH PaBHA MPOU3BOAHOM PpyHKIMM S(t)

a) CKOpOCTh TOYKH paBHA BTOPOM MPOU3BOAHOM QyHKInH S(t)

b) Ckopocts Touku paBHa auddepenimany Gynkuuu S(t)

OrtBer: a)

OIIK-1.3.1

15.

[Mycts Gynknus y = f(x) 3agana Ha uatepsaie (a, b). HasoBute yciosue
yoeiBanus ¢ynkuuu y = f(x) Ha unrepsasie (a, b).

Otger: Ecan npousBognas pynkuun y = f(x) orpunareabHa ajis
BCeX X M3 MHTepBaJa (3, b), To pyHKIHUs yObIBaeT HA ITOM
HUHTEpBaJIe.

VK-2.3.1

16.

[Mycte ¢pynkuus y = f(x) 3agana Ha uaTepBaie (a, b). Hazoure ycrnoBue
BBIMYKJIOCTH BBepX (pyHKIMHU y = f(X) Ha unTepBaie (a, b).

Otger: Ecan BTopasi npou3Boanas pynkuuu y = f(x) orpunarenbna
JUIsI BCeX X M3 MHTepBaia (&, b), To pyHKIuMs BBINYKJIa BBEPX Ha
ITOM MHTepBaJe.

VK-2.3.1

17.

[Mycte ¢pynkuus y = f(x) 3agana Ha unTepBaie (a, b). Hazoure ycnoBue
BOTHYTOCTH (BBIMYKJIOCTH BHU3) QyHKIMHK Y = f(X) Ha naTepBaie (a, b).
OrtBer: Eciin Bropasi npousBoaHasi pynkuuu y = f(X)
MOJIOKUTEJILHA JUISI BCEX X M3 HHTepBaJa (a, b), To pynknus
BOTHYTA (BBINYKJIa BHU3) HA 3TOM HHTEpPBAaJIe.

VK-2.3.1

18.

[lycts muddepenuupyemas pynkuus y = f(x) 3a1ana Ha MHTEepBae

(a, b).

W3BecTHO, 4TO B TOUKE Xo HA HHTepBate (a, b) mponsBonnas hyHkuu y
= f(x) paBHa Hym0. Kakux 1aHHBIX HE XBaTaeT, 4YTOOBI yTBEPKIAATh, UTO
B 3TOU TOUKe (PYHKIUS UMEET MaKCUMYM?

Otget: B Toukax 3xcTpeMyma Ha uHTepBaJe (8, b) mpousBoanas

VK-2.B.2




¢dynkuum y = f(X) paBHa HyJ110 (He00X0AUMOE YCI0BHE). ITA TOUKA
MOKeT ObITh TOYKOI MaKCMMyMa, MUHUMYMA WIH Neperuda
rpaduka pyakuun. s Toro, yTo6bl B TOUKE ObLI MAKCHMYM,
npou3BoaHasi GyHKIHUU J0JKHA MEHATDH 3HAK C IJIIOCA HA MUHYC.

19.

Kakas npsiMast TMHUS Ha3bIBACTCSA aCUMIITOTOH 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 TOYKH MO0 rpaduky oT Ha4Yaja KOOPAMHAT B
0€CKOHEYHOCTh.

VK-2.3.1

20.

BepHo 11, 4TO BBIpakKeHuUE
SV +E 2 +5
4 X 3 X 5 Xz
SBusiercs pemennem | (5x3 — 2x2 +vVx3)dx ? Otser oGocHyiire.
[TpuBenuTe aABa criocoda pereHus.
OTtBeT: BbIpakeHue

> - 5
5.4 _2 3,2 =
JX Tox tox 5 siBJIsIeTCS peleHreM

J (5x% — 2x% + \.-"?]dx

JlJ1s1 oTBeTa HA 3TOT BONPOC MOKHO B3SITh MHTErpPaJl
[ . — 5 2 2 3
J (5x° —2x" +Jx¥)dx=—x*——x"+-x1+C
< 3 5
:
5 4 2 3,2 =2 .
Te CxT — o o+ 5 -3T10 01HO U3 pewmeHuit npu C=5.

Bropoii BapuanT peleHust: B3STE NPOH3BOHYI0 OT
5 2
52,3
4 3

=
dynkmun  5x° —2x* + Vx® | sHaunMT BHIpaKeHHe
5

z 2
T EXE T 5, MpOoU3BOJHAasI paBHA NNOAUHTEIpaJILHON

5 . z =
;x“ - Exg +-x7+5  SBISETCS PEIIEHHEM HHTETpaa.

VK-2.V.1

21.

1. Bbluncauthe HeonpeaenEéHHbIN HHTETpa:

f(5x3 — 2x2 4+ x¥)dx

OrtBer:

5 2 23
—xt——xF+-xa+C
& 3 5

2. BBIUHCTUTH HEOPEIeIEHHBIA HHTETPAIT:

[(i/ﬁ +3x3— 5%).:1;;

OTtBeT:

3 3 3 L
—xi 4+ —x*— 204 C
5 £

3. BbramcauTh HeonpeneIEHHBIA HHTETPAT:

YK-2.V.1

YK-2.V.3




x? +4/x

(T)dx

OTBeT:

3 &8 67
—xi+ —x6+ C
8 7

4. BbluMcauTh HEONpeneaEHHBIN HHTETpaL:

‘3
J-(%)dx

OTtBeT:
5

0,5+ 0,8x *LC

5. BwruucauThs HeonpeeaEHHBIN HHTETPAT:

[cos@x — 7)dx
OtBet:

1
—sin(4x—7)+C
5]

22.

MeTobl MHTETPUPOBAHUSA: METO/I BHECEHHUS 0] 3HaK auddepeHuana

Y METOJ1 3aMEHBI [IEPEMEHHON NHTEIPUPOBAHHUS.

1. BriOGepure METOJ MHTETPUPOBAHMS U BBIYUCIUTE UHTErPal.
YKaxkute Kakoi METOJ UHTETPUPOBAHUS IPUMEHSIIN:

2xdx
Vvx2+3

OTtBeT:
2Jx2+34C
Mo:keT ObITH IPUMEHEH KAK MeTO/ BHECEHH sl MO/l 3HAK

Au(pepeHnnana TaK ¥ MeTOJ 3aMeHbI IIepeMEeHHOM
HHTErPUPOBaHUS.

2. Bribepute MeTO MHTETPUPOBAHUS U BHIUUCIINTE UHTETpAJl.
VYKaxxute Kakoi METOJ HHTETPUPOBAHUSI IPUMEHSIIN:

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

Au(ppepeHnnaTa TAK U METO/X 3aMEHbI IlepeMeHHOM
HHTErPUPOBAHMS.

3. BriOepure MeTO1 MHTETPUPOBAHUS M BEIUUCIINTE HHTETPAI.
YKaxuTe Kakoi METOJ UHTETPUPOBAHUS IPUMEHSIIN .

VK-2.B.2
VK-2.V.3




f.xsin (x% 4+ 3)dx
OTser:

1 .
—;cﬂs[x“ +3)+cC

=

MoaxeT ObITh IPUMEHEH METO/ 3aMeHbI IlepeMeHH O
HHTErPUPOBAHUS.

4. BsiObepute METOA HHTETPUPOBAHUS M BBIYUCIUTE UHTETPAIL.
VYKakuTe Kakoi METOJ UHTETPUPOBAHMS [IPUMEHSIIN:

e

OTtBer:

2tg(\x)+C
Mo:keT ObITH MIPUMEHEH METO/I 3aMeHbI IepeMeHHOi
HHTErPUPOBAHMSI.

5. BriOepure MeTO MHTETPUPOBAHUS U BBIYMCINUTE UHTETPAIL.
YKaxxute Kakoi METOJ UHTETPUPOBAHUS IPUMEHSIIN:

J’ dx
4+/x — x
OTBeT:

—th|=l- — w,,-'}l +

MoskeT OBITH IPMMEHEH METO/ 3aMEHBbI NepeMeHHOM
HHTErPUPOBaHUS.

23.

Samanue 1.
1) BBIYHCINTH, IPUMEHUB METO HHTETPUPOBAHUS [0 YACTSIM:

f.x * cosxdx

OtBeT: xsinx + cosx + €

2) HazoBute kKakoe-mub60 I1MGPOBOE CPEICTBO, MPUMEHHMOE ISt
penieHus qaHHou 3agaun. OO0CHYyiiTe BaIll BBIOOP.
OtBet:

K uudpoBbiM cpeacTtBamM, KOTOPble MOTYT ObITh NPUMEHEHBI IJIs
pemieHust JaaHHOl 3amayu  orHocuTca Wolfram Mathematica-
NnporpaMMHoe o0ecrnedyeHue, BKJWOYawIilee O00JbIIOH Hadop
MareMaTu4ecKuX (GyHKIUIA B TOM 4Mc/ie CHCTEMY KOMIIbIOTEPHOM
ajireOpbl, OPHEHTHPOBAHHYK) HA TMOATOTOBKY MHTEPAKTHBHBIX

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



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

AOKYMCHTOB C BLIMUCJICHUAMUA U BU3YAJIbHBIM COINMPOBOKACHUEM

3ananue 2.
1) BbIUHCANTD, IPUMEHHUB METO.l HHTETPUPOBAHHUS 110 YACTAM:
J(x + De*dx
Otreer: (x +1)e* —e* + C

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

K mudpoBbIiM cpeacrBamM, KOTOpble MOI'YT ObITh HNPHUMEHEHBI AJIs
pelieHusi daHHOHM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe o0ecnedeHue, BKJIKOYainee 00JbmIOH Hadop
MaTeMaTu4ecKuX (GYHKIHUI B TOM 4YHCJie CHCTEMY KOMIbIOTEPHOM
ajareOpbl, OPUEHTHPOBAHHYI0 HAa MOATOTOBKY WMHTEPAKTHUBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOKIEHUEM.

3anganue 3.

1) BbruncnuTh, NpUMEHUB METO/ UHTEIPUPOBAHUS 10 YACTSIM:

xInxdx

OtBer: 0,5x (Inx—0,5) + C

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

K mudpoBbiM cpeacTtBaM, KOTOPble MOI'YT ObITh NPUMEHEHbI JIsl
pelieHusi AaHHOM 3agauyd  oTtHocuTca Wolfram Mathematica-
nporpaMMHoe oOecrnevyeHue, BKJOYawilee O00JbIIOH Hadop
MAaTeMAaTHYeCKUX (PYHKIMH B TOM YHCJIECHCTEMY KOMIbIOTEPHOI
ajareOpbl, OPUMEHTHPOBAHHYI0 HAa MOATOTOBKY MHTEPAKTHUBHBIX
AOKYMEHTOB C BIYMCJICHUAMH U BU3YAJIbHBIM CONIPOBOKICHUEM.

3ananue 4.

1) BeruncinuTh, NPUMEHUB METOJ UHTEIPUPOBAHUS 110 YACTSM:

2

X # sinxdx

o™ -
OtBeT:—x“cosx + 2xsinx + 2cosx+ C

2) HasoBure kakoe-m1M00 1H(POBOE CPEACTBO, MPUMEHUMOE IS
peuieHus qaHHo 3a1adn. O60CcHyTe Ball BHIOOP.

OTser:
K undpoBbiM cpeacrBam, KOTOpPbie MOTYT ObITh IPUMEHEHBI ISl
pellleHUs JaHHOI 3aga4uu oTHocuTcst Wolfram Mathematica-
nporpamMMHoe odecrneyeHue, BKJIKYaIiee 00/1b110ii HAOop
MaTeMaTH4eCKUX PYHKIMA B TOM YHCJIe CHCTEMY KOMIILIOTEPHOM
ajiredpbl, OpMEHTHPOBAHHYIO HA MOJTOTOBKY HHTEPAKTHUBHBIX



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

AOKYMCHTOB C BLIMUCJICHUAMU U BU3YAJIbHBIM COIPOBOKICHUEM.

24,

Samanue 1.

1) BeruucnuTe onpeaeacHHbIN HHTErpa:

2
J- dx
0

OtBer: 2

2)HazoBute kakoe-1100 1upoBoe CpeCcTBO, IPUMEHUMOE JIJIs
pereHust faHHOM 3aaa4un. OOOCHYHUTE Balll BHIOOP.

OTtBeT:
K uudpoBbiM cpeacrBamM, KOTOpble MOTYT ObITh NPUMEHEHBI JJIsl
pelieHusi JaHHO 3amayd  oTtHocuTcsa Wolfram Mathematica-
nporpaMMHoe of0ecnmedeHHe, BKJIKOYaKinee 00JbIIOH Hadop
MaTeMaTu4ecKuX (GYHKIHUIA B TOM 4HCJie CHCTEMY KOMIIbIOTEPHOM
ajiredOpbl, OPHEHTHPOBAHHYI0O HA TOATOTOBKY HMHTEPAKTHBHBIX
AOKYMEHTOB C BHIYMCJIEHUAMH U BU3YaJIbHBIM CONPOBOKIECHHEM.

3agaHue 2.

1) BblunciInTe ONPEICICHHBIN HHTETPA:

1
J- 2dx
0

OtrBer: 2

2) HazoBute kakoe-mu00 mudpoBoOe CPEACTBO, MPUMEHUMOE IS
penieHus qaHHou 3agaun. O60CHYyiiTe Balll BHIOOP.

OtBet:
K uudpoBbsiM cpeacTtBam, KOTOPble MOTYT ObITh NMPHMMEHEHBI IS
pemienust aaHHoW 3amaum  otHocutrcss Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJWOYawilee O00JbIIOH Hadop
MaTteMaTu4yeckuX (yHKUMHA B TOM 4YHCJE CHCTEMY KOMIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYK) HA TMOATOTOBKY MHTEPAKTHBHBIX
AOKYMCHTOB C BLIMUCJICHUAMU U BU3YAJIbHBIM COIPOBOKICHUEM.

3amanue 3.

1) BbluuciIuTE ONPEICICHHBIN HHTETPAT:

YK-2.¥.3
OIIK-2.3.1



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

xdx

NL—_‘AW

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

2) HazoBute kakoe-1n00 nuppoBoOe CPEACTBO, MPUMEHUMOE IS
peuieHus qaHHou 3anadn. OO0CHYITE Balll BHIOOP.

OTtBet:
K mudpoBbiM cpeacTtBaM, KOTOPble MOTYT ObITh NPHUMEHEHBI sl
pelieHusi aHHOM 3agauyd  oTHocuTcsa Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJIO4Yawilee O00JbIIOH Hadop
MaTeMaTU4eCcKHX (PYHKUHMH B TOM 4YHCJe CHCTEMY KOMIbIOTEPHOIi
ajaredOpbl, OPUMEHTHPOBAHHYI0 HAa MOATOTOBKY MHTEPAKTUBHBIX
AOKYMEHTOB € BbIYMCJIEHUSIMU U BU3YAJbHBIM CONMPOBOKIEHHEM.

3ananue 4.

1) BbluuciIUTE ONPEICICHHBIA HHTETPA:
0
[ x3dx
-1

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

2) Ha3zoBuTte kakoe-1160 mudpoBOe CPEACTBO, IPUMEHHMOE IS
pemenust faHHoi 3anaun. OOoCHyi#iTe Ball BBIOOP.

OTtBeT:

K uudpoBbsiM cpeacrBaM, KOTOpble MOI'YT ObITh NMPHUMEHEHBI JJIsI
pelieHusi JAaHHOW 3agayd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe oOecrnevyeHue, BKJOYawilee O00JbIIOH Hadop
MaTeMaTHYeCKUX (PYHKIMH B TOM YHCJE CHCTEMY KOMIbIOTEPHOI
ajareOpbl, OPUMEHTHPOBAHHYI0 HAa MOATOTOBKY MHTEPAKTHUBHBIX
AOKYMEHTOB C BIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKICHUEM.
3aganue 5.

1) BbluuciInTE ONPEICICHHBIA HHTETPA:

1

[ e*dx

-1

OtBer: e-el

2) HazoBute kakoe-mu60 mudpoBoe CPeaCTBO, MPUMEHUMOE IS



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

perieHust faHHOM 3aaaun. OOOCHYWTE Balll BHIOOP.

OTtBet:
K uudpoBbiM cpeacTtBaM, KOTOpble MOTYT OBITH NMPUMEHEHBI JIsI
pemienusi JaHHOM 3amaum  otHocuTcss Wolfram Mathematica-
nporpaMMHoe oOecrnedyeHue, BKJO4Yawilee O00JbIIOH Hadop
MaTeMaTU4YecKHX (PYHKUHMH B TOM 4YHCJe CHCTEMY KOMIbIOTEPHOIi
ajiredpbl, OPHEHTHPOBAHHYI0O HA TOATOTOBKY MHTEPAKTHBHBIX
JOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONPOBOKIEHUEM.

25. 1. TIpounTerpupyiiTe TPUrOHOMETPHUECKYIO ()YHKITHIO YK-2.V.3
Trf';Z
cosx dx
Tr-"llﬁ
Otser: 0,5
2. IlpouHTerpupyiTe TPUrOHOMETPUUECKYIO (DYHKIUIO
f cosx dx
1]
Otger: 0
3. IlpouHTerpupyite TPUrOHOMETPUUECKYIO (DYHKIUIO
Tr-"llt'-l
cos2xdx
/12
Otsert:0,25
4. IlpouHTerpupyiTe TPUrOHOMETPUUECKYIO (DYHKIIHIO
f sinx dx
a
OrtBer:2
5. TlpouHTerpupyite TPUrOHOMETPHUUECKYIO (DYHKIUIO
f sinx dx
Trf';Z
Orter: 1
Cemectp Ne2
26. | Kakas Qynkuus z = f(x; ¥) Ha3bIBaeTCS HEMPEPHIBHOW B TOUKE YK-2.3.1

Mg (xo;¥0)?
OtBer: ®ynkuus = = f(x; V) Ha3bIBaeTCs HENPEPLIBHOM B TOYKE
My(x4; vy ), ecIn OHA onpeesieHa B ITOi TOUYKe U HEKOTOPOii ee



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

OKPECTHOCTH, HMeeT mpenes [im (M) HITOT mpeae paBeH
M—=M,

3HAYEeHUI0 (PYHKINH Z B TOUKe M,

27. | Kakas u3 gopmyn cootBercTByeT muddepennnany Gynkiun y=e2*? YK-2.3.1
a) dy=2e?*dx
b) dy=e*dx
c) dy=2e*dx
Oteet: a)
28. | YacTHbIC MPOU3BOIHBIC YK-2.V.2
OIIK-1.V.1

dz dz
1. Haiinure yacTHbIE IPOU3BOIHBIE —— Mo (byHKLU/H/I

dx
sin(3 4+ 8x — 7y)
7 =
2 — x3y?
rns".'S—Bx—?}'isBI'Z—.t ¥ e 5‘!?!':’3—31‘—?}':31":}".
OTBeT: T 7

IZ,\__'!,I

—cos(3+8x—T7y)# 7(2—.1:3}'?)—5:11[3 8x— 7y)7x*y®
EZ—IS}"?:IZ

o dz dz
2. Haiinure yacTHBIC MPOU3BOIHBIC o B oy GbyHKIIIN

sin(3 4+ 2x — 5y)

z =

2 — 14}’?
ros(3+2x—5y1:2(2—xty )t sin(3+2x-5y)ax7y"
OTBeT: T
IZ —x"y |
—cos(3+2x—5y)*5(2—x*y’) +sin(3+ 2x— 5y)7x*
(2 —x*y")?

dz 0Oz
3. Haiiaure yacTHbIe MPOU3BOIHBIE o 43y (byHKLu/H/I

sin(1+ 4x — 3y)

z =
3+ x2y7
cos(1+4x—3y)sa(3+x"y" |- sin(1+4x-33)2x"y’
Otser: 3 7.2
IS—;""_'!," |
—cos(1+4x—3y) *3(3+ x%y") —sin(1+ 4x— 3y)7x*»"
3+ 2y

o dz Oz
4. Haiinute yacTHBIE MPOU3BOIHBIC ax 13y byHKIMHA

sin(7 + 4x — 7y)
3 — IE},G

cosi T+4x—Ty)4| 3—x ¥ B I+ szri'.'?—al-x—?}'ZEx‘l}'b

OTtBerT: 7 6.2
I3 Yy I

z =




o az dz
5. Haiinure yacTHBIC MPOU3BOTHBIE P . byHKIMHA

sin(5 4+ 8x — 5y)
_ 3 — 14}’6
cogl5+8x—5y -BIIS—A"}].' |+ sin(5+8x—5y 4.1'1_1.'5

|‘3—,\_‘4_1,'E' I‘

Z

b

OTBeT:

29.

Beinucatsb yciioBue npu KOTOpOM BhIpaKEHHE
P(x,y,z)dx + Q(x,y,z)dy+R(x,y,z)dz
npecTaBisieT coboi quddepeHnnan HekoTopoi GyHKIMU U(X,Y,Z).
Oreer: /IanHoe BoIpaxkeHue MpeacTaBasieT co0oii quddepennua GpyHKIun
u(x,y,z), ecam: P(x,y,z) — 310 yacTHasi npou3BoaHasi GpyHKuu U(X,y,z) mo
X,
Q(X,y,2) - 310 yacTHasi mpou3BoaAHAas PpyHKIUH U(X,Y,Z) mo y:
R(X,y,z) 310 yacTHasi npou3BoaHAasi PyHKIUHA U(X,Y,Z) O Z.

VK-2.B.2

30.

Kaxkas Touka Ha3pIBaeTCs TOUKON MakcuMyma GyHKIuM z = f(x; v)?

Otser: Touka (x; V;) Ha3pIBaeTcs TOYKOH MaKCHMyMa GyHKIHH
z = f(x;v) , ecin cymecTByeT TaKasi { - OKPECTHOCTb TOYKH
(x5: V) M 2JIsl BCeX TOYEK (X; V), OTJIMYHBIX OT (X 5; V), U3 &-
OKPECTHOCTH TOYKH( X ; ¥y | BHINOJHSETCS HEPABEHCTBO:

flx;y) < f(*0i¥)

OIIK-1.3.1

31.

1. Haiiti npon3BoaHYIO QYHKINU

f(x,v) = (84 5x* 4+ 2y* — 7x%y*)? B Touxe K(1,1) no

HaIpaBJICHUIO K Touke M (2,6)
-2256
OtBeT: —
V26

(]

2. HaiiTu npon3BOAHYI0 QYHKIUU

flx,y) =(7— x>+ 2y 2 — x19*)? B rouke K(1,1) mo
HarnpaBJICHUIO K Touke M (4, 3)

-280
OtBeT: —
V13

3. Haiitu npou3BoaHYI0 QYHKIUU

fl,y) =(7—2x3+2y3 — x>y ™12 g touke K(1,1) mo
HampaBJieHUto Kk Touke M (5, 2)

272

OTBeT: —
V17

4. Haiitu npou3BOJIHYIO (QYHKIIHIO

flx,y) = (11— 2x3 + 2y 3 — x%y72)2 g touke K(1,1) mo

HarpaBJieHUIo K Touke M (5,6)
-1520

OTtBeT: Nrey

5. Haiitu npou3BoaHyI0 QYHKIUU

flx,y) = (5+ 4x~ 1 — 2y% — 2x3y*)? g Touke K(1,1) mo
HarmpaBJICHUIO K Touke M (2, 3)

380
OTBeT: —
V5

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




32.

Chopmynupyiite He0OOX0IMMOE YCIIOBUE IKCTPEMyMa
nupdepenupyeMoit pyHKIUM ABYX mepeMeHHbx z = f (x; y).
Otser: Eciin B Touke N(xy; V) nuddepenuupyemas GpyHKmus

z = f(x; ¥) uMeeT IKCTPEeMyM, TO ee YacTHbIe IPOU3BOIHbIE B ITOI
Touke paBubl By [, (x5;,) = 0, f', (xp:v,) = 0. Ir0 ycioBue
Ha3bIBAeTC HeO0XOUMBIM YCJI0BHEM IKCTPEMyMa.

VK-2.3.1

33.

Kaxkoe ypaBHeHue Ha3biBaeTcs quddepeHInalbHbIM YpaBHEHHEM
MIepBOTO MopsiiKa?
OtBer: /AuddepeHunaibHbIM ypaBHEHHEM IMEPBOro TMNOPSAKA
Ha3bIBaeTCs ypaBHeHUe, cBs3bIBawomiee X, Y U Y'. OHO MokeT ObITh
3aJ1aHO0 B OJHOI U3 ¢opm:
F(x,y,¥') =0,

v =flxy)
M(x,v)dx+ N(x,yv)dy = 0.

YK-2.3.1
OIIK-1.3.1

34.

B xakom ciydae ¢pyukiust Yy=¢(X,C) (uwau ®(x, y, C) = 0), sBisercs
o0muM perienueM nudGepeHInaTbsHOr0 YpaBHEHUS TIEPBOTO MopsiaKa?
OTtBer: O0mMM pemieHueM (00IIMM HHTErPaIoOM)
auddepeHINATBHOIO ypaBHEHUS NIEPBOI0 MOPSAAKA HA3BIBAaeTCS
¢yukuus y=¢(X,C) (wm ®(x, y, C) = 0), koTopas

a) ABJIsAETCS pellleHueM YypaBHeHHUs NpH jJwdom gonyctumom C;

0) J11000€e peleHue MOKeT ObITh MOJY4YeHO U3 Heé MPU HEKOTOPOM

3Ha4YeHHUH nocTostHHoi C.

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

35.

SBnsercs mu Gpynkuus x- + y* — 2x = € 0oGUIUM peleHneM
nudpepeHnnanbHOro ypapHenus X+vy' = 1?

Otser: IndpepeHnupys yKasaHHYIO HesIBHO 3a1aHHYI0 (DyHKIMIO
x* 4+ y* — 2x = C, moryuaem paBenctBo:2x + 2yy' — 2 = 0, To ecTh
x+yy' =1

Na, pynkuus x* + y* — 2x = C sBJasieTcs1 OOIMM peleHneM
AU(pPepeHInATBLHOI0 YPABHEHUS.

YK-2.3.1
YK-2.V.1
YK-2.¥.3

36.

Haiigure obuue pemenus nuddepeHInanbHbIX ypaBHEHHH,
IpeJCcTaBIeHHbIX HIKe. HazoBuTe kakoe-nmnbo 1udpoBoe cpeicTso,

KOTOpPO€ MOKET OBITh MPUMEHEHO ISl pELIeHUs] TaHHOW 3a]1auH.

1. y'=1
y' ==

OrBer: y =In|x| + C

Oanum u3 III/I(])])OBBIX CpeacrTs, KOTOpPbIE MOT'YT ObITh NMPHUMCEHECHBI
AJI pelIcHus JaHHO 3aJa4YH, OTHOCUTCHA

Wolfram Mathematica
5

2. y' ==
X
OrBer: Yy =5In|x| + €
OnHuMm u3 uu@poBbIX CPEACTB, KOTOPbIE MOT'YT ObITH IPUMEHEHbI
JUISI pellleHUs JAaHHOM 3a1a4H, OTHOCHTCS
Wolfram Mathematica

YK-2.3.1
YK-2.V.1
YK-2.¥V.3




OtBer: y = % In|lx| +C

OL[HI/IM nu3 III/I(])])OBLIX CpeacTB, KOTOPbIC MOFyT 6I>IT]> l'IpI/IMeHeHLI
JUIs pelleHusl JAHHOM 3a1a4M, OTHOCHTCS
Wolfram Mathematica

OrBer: y =7 In|x| + €

OL[HI/IM n3 III/I(])])OBLIX CpeacTs, KOTOpbIE MOT'YT 6I>IT]> NMPUMEHCHBI
JUIsl pelleHusl JaHHOM 3a1a4M, OTHOCHTCS

Wolfram Mathematica

OtBer: ¥ =3 In|x| + C

OI{HI/IM n3 III/I(])])OBBIX CpeacrTB, KOTOPbIE MOI'YT ﬁbITb NMPUMCEHECHBI
JUISl pelleHusl JAHHOM 3a1a4y, OTHOCHTCS

Wolfram Mathematica

OtBer: ¥ =9In|x| + C

OnHum u3 nndpoBbIX CpeacTB, KOTOPbIe MOIYT ObITH IPUMEHEHBbI
AJI pelICHUuA }IaHHOﬁ 3agavdu, OTHOCHUTCH

Wolfram Mathematica

12
7.y ==
X
OrBer: Yy =12In|x| + C
OnHum u3 nndpoBbIX CpeacTB, KOTOPbIe MOIYT ObITH IPUMEHEHBbI
AJIA pelIeHus JIaHHOﬁ 3adavuu, OTHOCHUTCH
Wolfram Mathematica
8. y' =2
C ) -
OrBer: Yy =31In|x| + C
OnHum u3 nndpoBbIX CPeaCcTB, KOTOPbIe MOI'YT ObITH IPHMMEHECHBI
AJIA pelIeHus JIaHHOﬁ 3adavu, OTHOCHUTCH
Wolfram Mathematica
9 '|.‘:|'|I = E
o) .
OrBer: ¥y =17In|x| + C
OnHum u3 undpoBbIX CPeaCcTB, KOTOPbIe MOT'YT ObITH IPHMMEHEHBI
AJId pelIceHus JIaHHOﬁ 3adavu, OTHOCHUTCH
Wolfram Mathematica
27

10.y' =2
E

OrBer: y =27In|x| + C
Oanum u3 nHGPOBLIX CPEACTB, KOTOPbIE MOTYT OLITH IPHMEHEHBI

JUIsI pelieHusl JaHHOM 3a1a4M, OTHOCUTCSI
Wolfram Mathematica.

37.

YK-2.3.1




Pemnre 3anauy Komm npu HadanbHbIX yenoBusx: Y(1)=2 , T.e. Haitgute | YK-2.V.1
YJacTHbIE perieHus auddepeHInanbHbIX YpaBHEHUH, TPEICTaBICHHbBIX VK-2.V.3
HIDKE
1. y'==
Oteer: ¥y = In|x| + 2
2. y'=2
T x
OtBer: ¥y =5In|x| + 2
3.y =
E.r
OtBer: y = % In|x| +2
(—
4. y = .
OtBer: y =7 In|x| + 2
5. y' =2
T x
OrBer: ¥y =3 In|x| + 2
6. v =2
C ) -
OtBer: ¥y =9In|x| + 2
7. y' ==
s
OtBer: ¥y = 12In|x| + 2
8. vy =2
T x
OrBer: ¥y =31In|x| + 2
9. y' =2
OrBer: ¥y =17In|x| + 2
10.y' =2
s
OrBer: ¥y =27 In|x| + 2
38. | BrimummTe HOMeEp 1O KOTOPBIM PACIIONOXKEH P, UIT KOTOPOTO HE YK-2.3.1
BBITIOJTHSIETCS] HEOOXOIMMBIN TMTPU3HAK CXOJUMOCTH?
n°+3 243
n2
3) Zn—l 3 2_ -2
n°+3 243
OTtBeT: 3)
39. | Kakue nmpu3HaKy HCCIICIOBAHUSA HA CXOJAUMOCTD IPUMEHSIOT JIIST VK-2.3.1

YHCIIOBBIX PSJIOB C MOJOKUTEIBHBIMU YWICHAMU?
a) mpusHak /lanamGepa




b) mpasumo Jlomurans
c) merox Kpamepa
d) mpusnak Koum.

Ortser: a), d)

40.

Ecnu psin cxonutes, TO 9TO MOKHO CKa3aTh 00 00IIeM YWICHE 3TOTrO
psana?

Otger: Ecam psig cxogurcs, TO ero 001Mii YieH i, CTPEeMHUTCH K
HYJII0, T.€. [im 1, = 0. 9T0 yrBep:KAeHHe Ha3bIBACTCs

f1—+00
HEe00XO0AUMBbIM NPHU3HAKOM CXOJAMMOCTH psiga. B yacTtHocTH, eciin
001IMIi YJIeH Ui, He CTPEMMTCS K HYJII0, TO Psii PACXOIUTCS.

YK-2.3.1

41.

Ecnu o6muii uneH psana u,, He CTPEMUTCS K HYJIIO, YTO MOKHO
YTBEPXKAATh O CXOAUMOCTH psiaa?

Otger: Ecam psig cxogurcs, TO ero 001uMii YieH i, CTPeMUTCH K
HYJI0, T.e. [i1m 1, = 0. ITO yTBep:KAeHHe Ha3bIBaeTCs

71 —+oa
He00X0AUMBbIM NMPHU3HAKOM CXOJAMMOCTH psaaa. B yactHocTH, eciin
001IMii YJIeH Ui, He CTPEeMMTCS K HYJII0, TO Psii PACXOIUTCS.

VK-2.V.1

42.

OOmwuit uneH paga U, CTPeMHUTCA K Hym0. JlocTaToOuHO U 3TOTO AJist
TOT0, YTOOBI YTBEPKAATh, YTO JAHHBIN PSAJl CXOAUTCSA?

OtBet: Eciin psix cX0QuTCs1, TO €ro 00IIUiA YeH 1, CTPeMHUTCH K
HYJI0, T.e. [im 1, = 0. 9T0 yIrBep:KAeHHe Ha3bIBAeTCH

71 —+oa

HEeO0XO0AUMBIM MPU3HAKOM CXOIMMOCTH PsiJia, HO OHO He SABJIsSIeTCS
A0CTATOYHBIM JIJI1 TOT0, YTOOBI YTBEPKIAATh, 4TO psia cxoaurcs. T.e.
PSIT MOKeT OBITh KaK CXOIAIIMMCSH, TAK U PACXOASIIIIUAMCS.

VK-2.B.2

43.

o0 5n?

n=13p2_3
HccnenoBaTh NaHHBIN psia Ha CXOAMMOCTh. BeiOepute MeTo
HCCIIEA0BAHMS U3 CIIACKA!

a) HHTerpaibHbIi MPU3HAK CXOAMMOCTH

b) Heo6xoaumplii MpU3HAK CXOAUMOCTH
c) Ilpusnak Komm
d) TIpusnak /lamambGepa

Otser: P pacxoaurcsi, He BHINOJTHSIETCS HEOOXOAMMBbIi
npu3Hak — b)

VK-2.B.2

44,

w (1n—5)27

1. HccnemoBaTh CXOMUMOCTD psiia ),y GGni)3

OTBer: cxoauTcs

o (4n—3)30

2. HccnemoBaTh CXOMUMOCTD PSiia 2oy Gng)™

OTBeT: cxoauTcs

w (1n—3)27

3. HccnenoBaTb CXOOUMOCTD Psiaa 2o g Gy

YK-2.V.1




OTBeT: cxoauTco

e (4n—5)"

4. HccnenoBarh CXOAUMOCTD Psijid 2oy e

OTtBeT: pacxoaurcs

o (1n+3)4"

5. HccaemoBars cXOOAUMOCTE psAga ), , —————
A A piA E"_1{1n+4}5“

OTBeT: cxoauTcs

45.

w (1n—5)2"

1) HccnenoBarh CXOAMMOCTD PAAA 2oy (i)

OTBeT: cxoauTco

2) Kakoii npusHak Bel ncronb3zoBani. O00CHYHTE CBOM BHIOOD.

>
fn+l _ =

OtBer: npuMenuM npusHak Jlaasamobepa. [ = lim

, T.K.
ji—oo O 3

2\3<1, To psax cxoaurcs. [lpusnak cpapuenns u npusnaxk Komm ne
MO3BOJIAT OTBETUTH HA BONPOC 3aJaHHS.

VK-2.B.2

46.

o (4n-—35)"

1) HccnenoBath CXOAMMOCTD PAA 2oy i)

OTtBeTt: pacxoaurcs

2) Kakoii npusHak Bel ncronb3zoBaini. O00CHYHTE CBOI BHIOOD.
Otser: npumennm npusnak Koum. [ = 7/a, =4 , 1.K.4>1, T0 psix
cxoaurtcsa. Heo6xoaumplii Npu3HaK, NPU3HAKH CPABHEHUS U
Jlaambepa He MO3BOJISIOT OTBETUTHh HA BONPOC 3a1aHUS.

471.

o (In+3)4"

1) HccnenoBath CXOAUMOCTD P Yoy nta)s

OTBeT: cxoauTcs

2) Ha3zoBuTte kakoe-1160 HudpoBOe CPEACTBO, IPUMEHHMOE IS
pemenust faHHoi 3anaun. OOoCHyiiTe Ball BBIOOP.

OTtBeT:
K uudpoBbsiM cpeacrBaM, KOTOpble MOI'YT ObITh NMPHUMEHEHBI JJIsI
pelieHusi aaHHOM 3agauyd  oTtHocuTca Wolfram Mathematica-
nporpaMMHoe oOecrnedyeHue, BKJOYaIilee O00JbIIOH Hadop
MaTeMaTHYeCKUX (PYHKIOHH B TOM YHCJE CHCTEMY KOMIbIOTEPHOI
ajredpbl, OPUEHTHMPOBAHHYI0 Ha TNOATOTOBKY MHTEPAKTUBHBIX
JOKYMEHTOB C BIYMCJICHUSAMHM U BU3YAJIbHBIM CONIPOBOKIEHUEM

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

48.

[TycTh 1aH 3HAKOYEPEAYIOMIHICS PN Yoy Uy,. Ecim psin,
COCTaBJICHHBIN U3 a0COIIOTHBIX BEIUYHH |Un|, CXOAUTCS, TO YTO MOXKHO
CKa3zaTh O 3HaKouepenyromemcs psjae? Beioepure BepHbBIN OTBET.

a) Psacxomutcs

OIIK-1.3.1



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

b) Psix pacxomutcs
C) Psax cxomurest abGCOTIOTHO

OtBeT: C)

49,

Eciu aGCoIr0THBIE BETUYMHBI WIEHOB 3HAKOYEPENYIOIIErocs psiaa
LU, YOBIBAIOT U OOIIMI YICH Psia CTPEMHUTCSI K HYJIIO, TO YTO
MOYKHO CKa3aTh 0 CXOAUMOCTH psiga? BeiGepure BEpHEIM OTBET.
a) Pax cxomurcs

b) Psix pacxomurcs
C) Psux cxoautcs aGCOMOTHO

OtBeT: a)

OIIK-1.3.1

50.

1. Haiitn 0o6macth CXOAUMOCTH psifa
[=a]

Zx" =14+x+xi4tx™ 4
n=0

Orser: (—1;1)

2. Haiitu paanyc cCXOAMMOCTH psaa
[+ 4]

Z(Zx)“ =14 2x +4x® + -+ 2"x" 4 -
n=0

OtBer: R=0,5

3. Haiitu paauyc cXxoauMoCTH psaaa
[+ 4]

Z(Sx}" =14 5x +25x% + -+ 5™ -
n=0

OtBer: R=0,2

4. HaiiTu pagnyc CXOAUMOCTH psa
(—1)"(Ex)" _q 3x  (3x)? (=" (3x)" N

n+1 2 3 n+1

[N

=
1l
[=]

OtBeT: R =§
5. OGnacThIO CXOAMMOCTH Psifia
Z Colx—a)"=Co+ Cilx—a) +C(x —a) + -+ Cplx —a)™ ...
n=0

SABnsercs unrepsai (2; 4). Haitnure ero paguyc cXoaIuMoCTH.
OtBer: R=1

YK-2.3.1

51.

CTeneHHO sl 2o @p X "CXOQUTCS B TOUKE X0.UTO MOKHO
YTBEPKIaTh 00 aOCOTIOTHON CXOJIMMOCTH ATOTO PsiZia B KAKIOH U3
TOYEK X, TaKHX, uTo|x| < |xq|?

Ortger: Ecan crenennoii psag 2. -, a,x " cXoquTcs B TOUKe X0, TO, OH
a0COJIIOTHO CXOIUTCS B KAXKI0H ToUKe X, IS KOTopoii |x| < [x,].
JTO0 yTBep KJAeHHe HA3bIBAETCS TeopeMoii ADeJst.

OIIK-1.3.1

52.

YK-2.¥.3




1. Pa3noxuTh MHOTOWIEH f(x) = —x° —10x~ —30x — 31 B pan

Teiinopa B OKpeCTHOCTH TOUKH ¥ = —2 YK-2.B.2
OTtBet:
fx)=-3-2(x+2)—4(x+2)*— (x+2)*
2. Paznoxuth MuOrounex f(x) = —x* — 2x* + 5x — 1 B pag
Telnopa B OKpECTHOCTH TOYKH ¥ = 1
OTger:
flx)=1-2(x—1)—5(x—1)*— (x—1)?
3. Pasnoxuth muorowren f(x) = —2x%+ 14x? —25x +12 B
pan Teisiopa B OKpECTHOCTH TOUKA X = 2
OTtBet:
fx)=2+7(x—2)+2(x—2)* - 2(x—2)3
4. Paznoxuts MHOrowteH f(x) = —2x*—2x7+7x +13 Bpan
Tennopa B OKpECTHOCTH TOUKH ¥ = —1
OtBet:
flx)=6+5(x+1)+4(x+1)*—2(x+1)°
5. Pa3noxuts MHOrowIeH f(x) = —2x*—7x*—x +9 Bpan
Teiinopa B OKPECTHOCTH TOUKH ¥ = —2
OTtBeT:
Fx) =-1+3(x+2)+5(x+2)2—2(x+2)°
53. | K uudpoBbIM cpeacTBaM, KOTOpble MOIyT ObITh mpuMeHeHbl s | OIIK-1.V.1
pelieHusi 3a1a4 MATeMaTHYeCKOro aHaam3a oTHocutTcst Wolfram
Mathematica- mporpammHuoe oGecnedyenne, BKIUYaoIee 00J1bII0i
Ha00p MaTeMaTH4YeCKUX (PYHKIIUIA.
Kakoit pesynbrar mnpumeHeHHs (HOpMyJIbI B Wolfram
Mathematica?
integrate[8x*,x]
OtBet:
8x°
5
54. | K uudpoBbIM cpeacTBaM, KOTOpble MOryT ObITh mpuMeHeHbl ajs | OINK-1.V.1
pelieHusl 3a4a4 MaTeMaTH4YeCcKoro aHajim3a otHocutcss Wolfram | YK-2.B.2
Mathematica- mporpamMmmHoe obecnieyeHune, BKJIKUYAOIee 00JIbIION
HA00p MaTeMaTH4YeCKUX (QPYHKIIUM.
Kakoit pesynbrar mnpumeHeHUs (DOpMyJIbI B Wolfram
Mathematica?
D[x%x]
OTser:
6x°
55. | K uudpoBbsIiM cpeacTBaM, KOTOpble MOTyT ObITh mpuMeHeHbl aias | OIIK-1.V.1




D[x]
OrtBerT:

pelieHUs1 3aJa4 MaTeMaTH4YeCKOro aHajam3a oTHocuTcss Wolfram
Mathematica- mporpamMmHoe odecrnieueHue, BKJIOYAIOIIEe 00JIbIIOI
Ha0op MaTeMaTHYeCKHUX QYHKIIUI.

DopMyIIbI

Kakas ommbka nonmymena?

nuddepeHIupoBaHue 1Mo X

B Wolfram Mathematica npeacrasieHa ¢ ommodKoii.

3amuch  JIOKHAa  BeIDIAAeTs  Tak  D[x®X],

Bormpocsr (3amaun) nis 3avera / aud . 3adera npeacTaieHsl B Tadnuie 16.
Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / audd. 3auera

Ne /0

Kon

Ilepeuens BonpocoB (3agau) 1uis 3auera / mudd. 3auera
p P (sanass) 1 Aupd WHJUKATOpa

Y4eOHbIM MJIaHOM HE IPEyCMOTPEHO

[lepeuenr TeM nns KypCOBOTO IMPOEKTHUPOBAHUS/BHIOIHEHUS KypCOBOW pabOThI
MpeICTaBJICHBI B Tabwuie 17.
Tabnuna 17 — Ilepeyenn TeM U1 KypcOBOTO MPOEKTUPOBAHNS/BBITIOJIHEHUS! KYPCOBOM paboThI

[TpumepHBIii IepeYeHb TeM Il KypPCOBOTO MPOSKTUPOBAHUS/BBITTOTHEHHUS

Ne /it .
KypCOBOM pabOThI
Y4eOHBIM IIIAaHOM HE MPEAYCMOTPEHO
Bompocsl i mpoBeneHHs TPOMEKYTOYHOH aTTECTalli B BUAE TECTUPOBAHHUS

IpeJICTaBICHBI B Ta0wmie 18.

Tabmuna 18 — [IpumepHbIii IepeyeHb BOIPOCOB JIs TECTOB

No
o/
n

Kon
[IpuMepHBIil mepeyeHb BOIIPOCOB /ISl TECTOB WHJUKATOP
a

TunoBoi BapuaHT TECTOB
1 cemectp

npezen

lim

1. | Beruucaure

3x2+2x—7 3) 15
r—w2x2 —5x+1 4) -7

1) 1 VK-2.3.1
2) 3 VK-2.Y.1

OtBet: 3)

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

}]’

2. | Toukoii pa3pbiBa pyHKIUU 1) 6 YK-2.V.3
. x—3 2) 2
- (x2+3)Inx 3) 1
SABIISETCS TOUKA 4) 4

Ortger: 3

(uactpykuus: [Ipounraiite TeKCT,
BbIOEpUTE MPaBUIIbHBIA OTBET U 3aMUIINTE
apryMeHTbI, 000CHOBBIBAIOIIKE BBIOOD
OTBETA)




[TpousBognas GyHKIHH
y = x2 - 4%
paBHa

1) 2x-4%In4

2) 2x-4*1

3) x-4*(2+x)

4) x-4*(2 + xln4)

Otger: 4)

(mHCTpYKIMS: [TpounTaiiTe TEKCT,
BBIOCpPUTE MPABUIIHHBINA OTBET U 3aMUIINTE
apryMeHTbI, 000CHOBBIBAIOIIIKE BHIOOD
OTBETA)

YK-2.V.1

Aolcmucca skcTpemyma
byHKIIIN
y=8-—x%+x

paBHa

1) 8

2) 0,5

3) 1

4) -05

OrtBer: 2)

(uacTpykuus: Ilpounraiite TEKCT,
BbIOEpUTE MPaBWIBbHBIA OTBET U 3aMUIINTE
apryMeHTbl, 000CHOBBIBAIOILIE BBIOOD

VK-2.V.3

Breraucnure HHTCIrpal

J’ dx
(1 + x?)arctg?x

OTBETA)
1

1) —

arctgx
2) Inlarctgx|+C
3) ——

4)

a'rctgzx
1

arctgx

OtBet: 1)

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

YK-2.V.3

Brruncnure npon3BoIHYO

byHKIIUN
y=(3-8x)%°

1) 0,5 (3-8x)°(-8)

2) 0,5(3-8x)%°(8)

3) 0,8 (3-8x)%° (-8)

4) 0,5 (3-8x)°8 (-8)

OtBet: 1)

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

OTBETA)

VK-2.V.1

Brruncioure IMPONU3BOJHYIO

BTOPOTO MOPSAKA GYHKIIHH

y = BSx—l

1) y = 25e3*"!

2) y=e*

3) y= 5 BSx—l

4) 25

Ortser: 3)

(uHCcTpykuys: [IpounTaiite TEKCT,
BBIOEpUTE MPABUIIbHBIA OTBET U 3aMUIINTE
apryMeHTbl, 000CHOBBIBAIOIIINE BHIOOD

YK-2.V.1




OTBETA)

OO6parHoii HyHKIHEH 10
OTHOIICHHIO K (PYHKIHH
y = e* sBusercs GyHKUUSA

e

1) y=x
2) y= eix

3) y=Inx

4) y=e

Ortsert: 3

(mHCTpyKIMS: [TpounTaiiTe TEKCT,
BBIOCPUTE MPABUIIHHBINA OTBET U 3aMUIIUTE
apryMeHTbl, 000CHOBBIBAIOIIIKE BHIOOD
OTBETA)

OIIK-
1Vy.1

[TepBast mpou3BogHAS
(GyHKINY TTOKA3bIBACT:

1) ckopoCTh U3MEHEHUS (QYHKIIUU

2) HanpaBjcHHE GYHKIIUU

3) npwupaiieHue GyHKIHHA

4) npHpalieHre apryMeHTa QyHKIHHI
OtBet: 1

(unCcTpyKIWs: [IpounTtaiiTe TEKCT,
BBIOCPUTE MPABUIIHHBINA OTBET U 3aMUIIUTE
apryMeHTbI, 000CHOBBIBAOIIIUE BHIOOD
OTBETA)

OIIK-1.3.1
OIIK-
1.V.1

10.

Huddepenunan GpyHKIHH
paBeH

1) OTHOIICHHUIO TIPUPAICHUS PYHKIIMU K
MPUPALICHUIO apTyMEHTa

2) TPOM3BEICHUIO MpHUpALICHUS (QYHKIIUN
Ha IpUpalleHue apryMeHTa

3) TpoM3BEICHHUIO MPOU3BOIHOM Ha
MpUpalieHle apryMeHTa

4) TpHpanIeHHIO apryMeHTa

Ortsert: 3

(uHCTpyKIMS: [IpounTaiiTe TEKCT,

BBIOEpUTE NMPABUIIbHBIA OTBET U 3aMUIINTE

apryMeHTbI, 000CHOBBIBAIOIINE BEIOOD

OTBETA)

OIIK-1.3.1

11.

BrruncianTte 4nucio Touek

paspsiBa QyHKUINUU
x+2

Y= (x +3)*(x*—4)?

1) 1

2) 2

3) 3

4) 0

O(unctpykuus: [IpounTaiite Tekcr,
BbIOEpUTE NMPABUIIbHBIA OTBET U 3aMUIINTE
apryMeHTbI, 000CHOBBIBAIOIIME BEIOOD
OTBETa)TBeT: 3

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

12.

Brranciaure
npeaen
sin®3x

lim >
x—=0 X

1) 0

2) 9

3) 3

4) 1

OrtBer: 2

(uacTpykums: [IpounTaiite TEKCT,
BbIOEpPUTE MPABUIIHLHBINA OTBET U 3aMUIINTE

YK-2.3.1
OIIK-
1.V.1




apryMeHThI, 000CHOBBIBAIOIINE BHIOOD
OTBETA)

13. | YpaBHeHue KacaTelbHOM K 1) v=2x+4 OIIK-
rpaduky QyHKIIUU 2) y=4x+3 1.V.1
y=x3-2 3) y=2x-5
B €r0 TOUYKE ¢ abcIuccoi 4) y=3x—4
Xo= 1 umeer Bujg Otsert: 4

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

14. | Beruucnure 3HaUYCHUE 1) 0 YK-2.V.3
MIPOM3BOTHON BTOPOTO 2) -1
nopsiika QyHKIHA 3) 3
y = sin2x + 4x 4) -4
B TOUKE X = E OrtBer: 4

(uncTpykuus: [Ipounraiite TekcT,
BbIOEpUTE MPABUIIbHBINA OTBET U 3aITUIIATE
apryMeHTbl, 000CHOBBIBAIOIIUE BEIOOD
OTBETA)

15. | MHOXeCTBO IEPBOOOPA3HBIX | 1) — 1esinax—Lcoszx+cC OIIK-
byHKIIIH 3 2 1.V.1
F(x) = —xcos(3x) 2) 3xsin3x +cos3x +C
UMECT BUA 3) 3xsin3dx — %cos?}x +C

4) 3xsin3x + 9cos3x + C
Ortsert: 1
(uHCcTpyKuMs: [IpounTaiite TEKCT,
BBIOEPUTE MPABUIIbHBINA OTBET U 3aITUIIATE
apryMeHTbI, 000CHOBBIBAIOIIINE BHIOOD
OTBETA)
16. | Beruucnute uHTErpan Dinx + C VK-2.V.1
dx
[ 2)ln|x|+C
xInx
)in|ln|x|| + C
Aine* +C
OrtBer: 3
(uHCcTpyKMs: [IpounTaiite TEKCT,
BBIOEPUTE MPABUIIbHBINA OTBET U 3aITUIIATE
apryMeHTbI, 000CHOBBIBAIOIIKE BHIOOD
OTBETA)

17. | Eciu K onpesieieHHOMY 1) [ 64_at_ VK-2.V.1

WHTETPATy ' :Hz
64 tdt
L 2) 6] 1 t+1
1 Vx+x

MNPUMCHHUTH TOACTAaHOBKY




x = t° To OH MpUMET BUA

)IZ dt

1 t3 412
4) 6],

OtBer: 4

245 dt
18+2°

(mHCTpyKIMS: [TpounTaiiTe TEKCT,
BBIOCPUTE MPABUIIHHBINA OTBET U 3aMUIINTE

apryMeHTbI, 000CHOBBIBAIOIIME BEIOOD

OTBETA)

18. | Teno aBMXETCS 1O 3aKOHY 1) 6 OIIK-1.3.1
S(t)=5t3+1, Torna ckopocts B | 2) 4 OIIK-
MOMEHT BpeMenHu t=1 paBHa 3) 10 1.V.1

4) 15

OrtBer: 4

(uactpykuus: [IpounTtaiite TeKCT,
BbIOEpUTE MPABUIIbHBINA OTBET U 3aIUIIATE
apryMeHTbI, 000CHOBBIBAIOIIUE BHIOOD
OTBETA)

19. | Vkaxwure QyHKIMU, KOTOpbie | 1) X u SinX YK-2.3.1
SIBJIIFOTCS SKBUBAJICHTHBIMU 2) X utg2x
npu x — 0 3) X u CoS2X

4) Xwusin2x

Ortger: 1

(uactpykuums: [IpounTaiiTe TEKCT,
BbIOEpUTE MPaBUIIbHBIA OTBET U 3AMUIINTE
apryMeHTbl, 000CHOBBIBAIOILIE BBIOOD
OTBETA)

20. | Kakoe u3 HUXE 1) oTHOMIEHHE TTpUpalIeHus GYHKIIUU K YK-2.3.1
NepeYHCICHHBIX MPUPALLEHHUIO apTyMEHTa
MPEJIOKEHUN OMTPENETSAET 2) oTHOIICHUS (YHKIIUU K TIPUPAIICHUIO
MIPOU3BOIHYIO (DYHKIMH apryMeHTa
(korna mpupalieHue 3) oTHoIIEeHKE TIpeena PyHKITUU K
apryMeHTa CTPEMHTCS K apryMeHTy
HYJ10)? 4) npenien OTHOLLIEHUS MpUpaIleHus

(GYHKIMU K IPUPALICHUIO apryMEeHTa
Ortsert: 3

(uHCcTpyKMs: [IpounTaiite TEKCT,
BBIOEPUTE MPABUIIbHBINA OTBET U 3aITUIIATE
apryMeHTbI, 000CHOBBIBAIOIIIUE BHIOOD
OTBETA)

21. | TIpu KaKuX 3HAUYEHUSX 1) 8 VYK-2.3.1
aprymMeHTa () yHKIHS UMEeT 2) 05
HKCTPEMYM 3) 1
y=2x3 -1,5x+5 4) -0,

Otser: 2) 4)

(ITpouunTaiiTe TEKCT, BEIOEPUTE
MpaBUJIbHBIE BAPHAHTHI OTBETA U
3aIUIIATE APTYMEHTHI, 000CHOBBIBAIOIIINE
BbIOOp OTBETOB)




22. | Beruncnure npousBoanyio | 5) 0,5 (3-8x)-0,5 (-8) YK-2.V.1
byHKIHN 6) 0,5 (3-8x)-0,5(8)
y=(3-8x)0,5 7) 0,8 (3-8x)-0,5 (-8)
8) -4(3-8x)-0,5
Otser: 1) 4)
[Ipounraiite TEKCT, BEIOSPUTE
MPaBUIIbHBIC BAPHAHTHI OTBETA U
3aMUIIUTE ApPIYMEHTHI,
000CHOBBIBAIOIINE BBIOOP OTBETOB
23. | anummTe A)noncraBuTh 3HaYeHUE Bpemenn t=5S4ac | YK-2.V.1
B ypaBHEHUE NIEpeMeLICHUS
MIOCJIEZI0BATEILHOCTD
B) BeIpa3uTh Bpems B CEKyHIax
NecTBUil  mpu  penieHuu | B) pa3genuTh nepemMerieHue Ha Bpems
Saas: I') B3sTh IpOU3BOAHYIO OT NEPEMELLICHUS
J1) moicTaBUThH B ypaBHEHUE
IIPOU3BOHON 3HAYEHUE BPEMEHU
Teno nBuxKeTCs MO 3aKOHY Otger:
S(t)=5t3+1(m/c), qto0s! | BB/l nnu I'BJ]
BLIUHCIHTD  CKOPOCTD s (uacTpykuus: [IpounTtaiite TEKCT U
YCTaHOBUTE MOCJIEI0BATEIBHOCTb.
MOMEHT BpeMEHU
(=5 wac HysKHO 3anuiuTe COOTBETCTBYIOLIYIO
[IOCJIEZI0BATEIBLHOCTh OYKB ClieBa
HaIpaBo)
2 cemecTp
1. | Tonubiii quddepennnan 1) 2x%ydx + 3xy2dy VK-2.V.3
byHKIHN 2) 3x%*yidx + 2x3ydy
z = x3y? 3) 3xlydx+ 2x3ydy
paBeH 4) 2x*y?dx + 3x%ydy
Orteer: 2
(uacTpykuus: Ilpounraiite TEKCT,
BBIOEpPUTE MPABUIIHLHBINA OTBET U 3aMUIINTE
apryMeHTbl, 000CHOBBIBAIOIIKE BBIOOD
OTBETA)
2. | YKaxuTe CXOmAITHiics 1) ¥*_, % YK-2.V.1
YUCIIOBOM P @ 1
2) Eu:lu_z
o 1
3) En:lv-_;
w 1
4) Enzl_z
n3
Oteet: 2

(uncTpykuus: [IpounTaiite TEKCT,
BbIOEpUTE MPABUIIBHBINA OTBET U 3alUIINTE




apryMeHThI, 000CHOBBIBAIOIINE BHIOOD
OTBETA)

VYKaxuTte CTeNeHHON P, s
koToporo unrepsai (0;2)
SIBJISICTCSI MHTEPBAJIOM
CXOJUMOCTH.

1) To, = (x—2)"

2) xr_n(x—2)"

3) T y-(x—1)"

4) e n(x+2)"
Ortsert: 3
(mHCTpyKIMS: [TpounTaiiTe TEKCT,
BBIOCpPUTE MPABUIIHHBINA OTBET U 3aMUIINTE

apryMeHTBI, 000CHOBBIBAOIIIUE BHIOOD
OTBETA)

OIIK-
1.V.1

VYKaxuTe 4acTHYIO
MIPOU3BOJIHYIO 10 V QYHKIIUU
JBYX TIEpEMEHHBIX Z = 3x2y

1) 6

2) 6xy

3) 6x

4) 3x*

Orter: 4

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

VK-2.V.3

Heo0xoanMerii npu3Hak
CXOJMMOCTH HE BBITIOIHEH IS
psna

nZ+3

1) Xiass
2) To,

n=1 n3 +§
Sn

(=]

3) E'.'l:'l 3“2 -2
nZ+3

[+4]
4) Loz n3+1
OtBert: 3)
(uactpykuus: [Ipounrtaiite TeKCT,
BBIOEPHTE MPABUIILHBIA OTBET U 3aIUIINTE
apryMeHThI, 000CHOBBIBAIOIIINE BHIOOD

OTBETA)

VK-2.3.1

Paccuuraiite yactHyro
dz
NPOM3BOJHYIO 7

byHKIMHA
z = cos(5x + 2y)

1) 2cos(5x + 2y)

2) —2sin(5x + 2y)

3) cos(5x+ 2y)

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

OrtgerT: 2)

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

OIIK-1.3.1
OIIK-
1.V.1

Haitnure o0Gmacts
(421

CXOOUMOCTHU E;ﬂ: 1 n1
T

1) [40)

2) (3,0)

3 (2,0

4 [1.0

Otger: 1)

(uactpykuus: [Ipounraiite TeKCT,
BbIOEpUTE MPaBUIIbHBIA OTBET U 3aMUIINTE
apryMeHTbI, 000CHOBBIBAIOIIKE BHIOOD
OTBETA)

VK-2.V.1




Haiinure 3Hauenne GpyHkImm
JIBYX TIEPEMEHHBIX
7z=2x-y+15 B Touke A(-2,1)

1) 5

2) 2

3) 10

4) 19

Orter: 3

(uacTpykuus: Ilpounraiite TEKCT,
BbIOEpUTE MPaBUIIbHBIA OTBET U 3aMUIINTE
apryMeHTbI, 000CHOBBIBAIOIIME BEIOOD
OTBETA)

YK-2.V.1

Haitnure yactHyro
dz
NPOU3BOIHYIO 7=

¢byakun z = sin(5x + 2y)

1) 2cos(5x+2y)

2) —2cos(5x+ 2y)

3) cos(5x+ 2y)

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

OrtBer: 1)

(mHCTpyKIMS: [TpounTaiiTe TEKCT,
BBIOEPHUTE MPABHIIbHBIA OTBET U 3aIUIINTE
apryMeHTbI, 000CHOBBIBAIOIINE BHIOOD
OTBETA)

OIIK-1.3.1
OIIK-
1.V.1

10.

Jana yskmus f (x) = e3*,
TOTJIa TepBbIe TPH (OTIMYHBIC
OT HYJISI) Y€HA Pa3JI0KEHUS
sToii hyHkiuu B pan Teitnopa
B OKPECTHOCTH TOYKU Xg = 0
UMEIOT BUJ]

1) 1+3x—2x2

2) 1+ 3x+9x?
3) 1—3x+9x?
4) 1+3x+§x2

OtBert: 4

(uactpykuus: [Ipounrtaiite TeKCT,
BBIOEPHUTE MPABHIIbHBIA OTBET U 3aIUIINTE
apryMeHTbI, 000CHOBBIBAIOIINE BHIOOD
OTBETA)

YK-2.V.3

11.

Heo6xoanMelii npu3Hak
CXOAMMOCTH HE BBINIOJIHEH JIJIS

psana

n2+3
1) En 1“3+7

2) 2o
3) E” 13n2 -2

4) En ln 243

n'+1
Otser: 1)
(uHCcTpykuys: [IpounTaiite TEKkCT,
BbIOEpUTE MPABUIIbHBIA OTBET U 3aMUIINTE
apryMeHTbI, 000CHOBBIBAIOIINE BEIOOD
OTBETA)

OIIK-1.3.1
OIIK-
1.V.1

12.

Haiigure 061acTh CXOOUMOCTH

o  (x—2)"
n=1 pon-1

1) [0, 4)

2) (0,3)

3) (0,2)

4) (0,1)

Otger: 1)

(uactpykuus: [lpounraiite TeKCT,
BbIOEpUTE MPaBUIIbHBIA OTBET U 3aMUIINTE
apryMeHTbI, 000CHOBBIBAIOIIKE BHIOOD
OTBETA)

VK-2.V.1

13.

YacTHast mpoU3BOIHAS 110
x YHKITUH IBYX

1)6
2) bxy

OIIK-1.3.1
OIlIK-




IIEPEMEHHBIX
z =3x%y

3) 6x

4) 6x + 3x?

Otger: 1)

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

1.V.1

14.

3HayeHne GyHKLIUHU IBYX
MEepEeMEHHbIX z=3X-2y+16 B
touke A(1,2) paBHO

1) 15

2) 20

3) -15

4) -20

OrBer: 1)

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

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

15.

Kakoii pe3ynbTat npuMeHEHHS
dbopmyner B Wolfram
Mathematica?

integrate[8x*,x]

4) 16x2

Ortger: 1)

(MHCTPYKIIHS: [Ipounrarite TEKCT,
BBIOEPUTE MPABUIIBHBIN OTBET U 3aIUIINTE
apryMeHTbI, OOOCHOBBIBAIOIINE  BBHIOOP
OTBETA)

OIIK-
2.¥.1
OIIK-2.3.1

16.

Kakoii pe3ynpTaT npuMeHeHHs
dbopmyner B Wolfram
Mathematica?

D[x®x]

1) 6x°

OrtBer: 4

(MHCTPYKIUS: IIpounraiite TEKCT,
BbIOEpUTE MPaBUIIbHBINA OTBET U 3alULINTE
apryMeHTbl, OOOCHOBBIBAaIOIIME  BBHIOOP
OTBETA)

OIIK-
2.¥.1
OIIK-2.3.1

17.

Ykaxure T

¢ depeHInaIbHOTo
ypaBHEHUS

Cx+ 1)y +y==x:

OtBeTsl:
1) VpaBHeHUE ¢ pa3AesIOMIMUCS
NepeMEHHBIMH
2) JluHeiiHoe ypaBHEHHE
3) VYpaBuenue bepHymnu
4) VYpaBHEHHE B TOJTHBIX
muddepeHnmanax

OTger: 2)

(uactpykuus: [lpounraiite TeKcCT,
BbIOEpUTE MPaBUIIbHBIA OTBET U 3aMUIINTE
apryMeHTbl, 000CHOBBIBAIOIIKE BBIOOD




OTBETA)

18. | Vkaxure o0liee perieHne 1) y=2m[2x+ 1|4+ C OIIK-
muddepeHIaIbHOTO 2) y=In|2x +C]| 2.V.1
ypaBHEHUs . 3) y= oz
(2x + 1)dy + v2dx = 0: In|Zx+1]+C

4) y = 3In|x|
OtBert: 3)
(mHCTpyKIMS: [TpounTaiiTe TEKCT,
BBIOCpPUTE MPABUIIHHBINA OTBET U 3aMUIINTE
apryMeHTbI, 000CHOBBIBAIOIIIKE BHIOOD
OTBETA)

19. | Ykaxure yacTHOE peleHue 1) y=4e ¥ +5 OIIK-
g hepeHInaTbLHOTO 2) y=4—x 2.V.1
ypaBHEHUSA 3) y= Fe l*+ 2
y' +2y =4, 4) y=2e" +2
yIIOBJIETBOPSIOIICE OTBeT: 3)

Ha4abHOMY yCJIOBHIO (uactpykuus: Ilpounraiite TEKCT,

y(0) =5: BBIOEpUTE MPABUIIHHBINA OTBET U 3aMUIINTE
apryMeHTbl, 000CHOBBIBAIOILIE BBIOOD
OTBETA)

20. | Cpenu reeyuciaeHHbIX 1) (x*+v* +2x)dx + 2xydy =0 OIIK-
muddepeHImraTbHbIX 2) (x*+y*)dx +2xydy =0 2.¥.1
YpaBHCHH YKAXKUTE 3) (xy*+x)dx+ (xX*y—y)dy=0
ypaBHEHHE C 4) (x*+y)dx —xdy =10
pa3aeNsIoIUMUCS OtBeT: 3)

HEPEMCHHBIMU (uactpykuus: [Ipounrtaiite TeKCT,
BBIOCPUTE MPABUIIHHBINA OTBET U 3aMUIIUTE
apryMeHTbI, 000CHOBBIBAIOIIIKE BBIOOD
OTBETA)

CucreMa OlLIEHUBAaHUS TECTOBBIX 3a/IaHUN:

1 tun) 3anaHue KOMOMHMPOBAHHOTO THUIIA C BBIOOPOM OJHOTO BEPHOTO OTBETa M3 UETHIPEX
NPEJIOKEHHBIX U 000CHOBAaHNWEM BbIOOpA CUMTAETCS BEPHBIM, €CJIM MPaBWIIbHO yKa3aHa Ludpa
U TIpUBEJEHbl KOHKPETHbIE apryMeHThl, HCHOJb3yeMble Ipu BbIOOpe oTBeTa. IloiHoe
COBIAJIEHUE C BEPHBIM OTBETOM OlLlIeHHUBaeTcs | OaljioM, HEBEPHBIN OTBET WJIM €T0 OTCYTCTBUE —
0 6amoB.

2 tun) 3agaHue KOMOMHMPOBAHHOI'O THMAa C BHIOOPOM HECKOJIBKHX BapUaHTOB OTBETa W3
NPEUIOKEHHBIX U Pa3BEpPHYTHIM OOOCHOBaHMEM BBIOOpA CUMTAETCS BEPHBIM, €CIM MPAaBUIBHO
yKa3zaHbl HUQPHI U MPUBEAECHbI KOHKPETHBIE apTyMEHThI, HCIOJIb3yEeMbIE IIPU BBIOOPE OTBETOB.
[TonHOE coBmaaeHue ¢ BEPHBIM OTBETOM OIleHHMBaeTcs 1 OaiioM, eciau AOMYIIeHbl OIIMOKH W
OTBET OTCYTCTBYET — 0 Oasuios.

3 Tun) 3ajaHue 3aKpbITOrO TUIIA HA YCTAHOBJIEHHE COOTBETCTBHSI CUMTAETCS BEPHBIM, €CIU
YCTAQHOBJICHBI BCE COOTBETCTBHS (IO3UIMM U3 OJHOIO CTOJOLIAa BEPHO COIOCTaBIEHBI C
NO3ULMAME Apyroro ctojbua). [TonHoe coBmaaeHne ¢ BEpHBIM OTBETOM oOlleHuBaeTcs 1 6amiom,
HEBEPHBIN OTBET WM ero oTcyTcTBHe — 0 6ayIoB

4 tun) 3amaHue 3aKPBITOTO THIA HA YCTAHOBJIEHHE IOCIEI0BATEIBHOCTH CUUTACTCS BEPHBIM,
€ClIM IIPAaBUJIBHO YyKa3zaHa BCs IocienoBarenbHOCTh HMpp. IloaHoe coBmageHune ¢ BepHBIM
OTBETOM olleHuBaeTcs | 6aymiom, eciin JOMyIIeHbl OIMOKH UM OTBET OTCYTCTBYET — () Gasios.

5 Tun) 3anaHue OTKPBITOTO THUIA C Pa3BEPHYTHIM OTBETOM CUYHUTAETCS BEPHBIM, €CIU OTBET
COBMAJaeT C JTAJOHHBIM IO COAEpPXkKAHMIO M mojHoTe. IIpaBUiBHBIM OTBET 3a 3anaHue
OlLICHUBAETCS B 3 Oajia, €Clii JOMYIIeHa O/IHA OIMIMOKa \ HETOYHOCTH \ OTBET NMPABUIIbHBIN, HO HE



HOJHBIN - 1 6ai, ecnu gomyineHo Ooniee 1 ommOKu \ OTBET HENPaBUIBHBINA \ OTBET OTCYTCTBYET
— 0 OaynoB.

[lepeyeHb TeM KOHTPOJIBHBIX PabOT MO AMCHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
o0OydeHus1, IpeCTaBIeHbI B Ta0uie 19.

Ta6ymma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

No i/t [TepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. MeTtoauveckre  MaTepUaibl,  ONPEACISIONME  HPOLEAYPHl  OICHUBAHUS
WHAMKATOPOB, XapaKTEpU3YIOLUUMX dTanbl (OPMUPOBAHUS KOMIETCHLUN, COJAEpKATCi B
JOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHpyIOUIUX TOPSIOK U MPOLEAYypY
MPOBEJICHUS TEKYIIEr0 KOHTPOJISL YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTeCTalui 00yJaroluxcs
I'VAIL

11. Meroauueckue yKazaHus JUisi 00y4aroIMUXCsl 10 OCBOCHUIO IUCIUIIIUHbBI

11.1. Meroauueckue yKasaHus I OOYyYarOIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepuaia.

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOIO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKoe U sICHOE H3JIoKeHHe ydeOHoro marepuana. Ha3HaueHue COBpPEMEHHOH JIEKLMU B
paMKax JUCHUIUIAHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMALHIO TIO TeME, 2 B OCBOCHHUH
(GbyHaaMEHTalbHBIX NpoOJeM JUCHMIUIMHBI, METOJOB HAy4yHOrO IO3HAHMS, HOBEWUIIMX
JOCTHKEHUI HaydyHOU MbIciu. B yueOHOM mporecce JeKIusl BBIIOIHSIET METOAO0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIUs packpbIBaeT NOHATUIHBIN anmapar
KOHKpETHOH o0jacTu 3HaHUdA, €€ NpoOJeMbl, JAaeT LENbHOE NPEJCTABICHUE O TUCIUILIMHE,
IIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUIIIIMHAMM.

[InaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYaIOUIMMUCS JEKIIMOHHOIO MaTepuaia;

— TIOJYy4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OINPEAEIAETCS LEIEBOM YCTAHOBKON K KaKJOM KOHKPETHOU TEME;

— TOJy4YeHHE ONbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIO/IaBATENEM;

— pasBuTHE TNPO(ECCHOHATHHO-IETOBBIX  KadecTB, JIIOOBM K  TIpeAMETY U
CaMOCTOSITEIbHOTO TBOPYECKOI'O MBIIITIEHHUS.

— TOsBJIEHHE HEOOXOAMMOro HHTEpeca, HE0OX0AUMOTO Il CAMOCTOSITEIbHON pabOThI;

— TIOJy4YyeHHE 3HAaHUNW O COBPEMEHHOM YpPOBHE pAa3BUTHS HAyKM U TEXHUKU U O
IIPOTHO3€ UX Pa3BUTHSI Ha OJMKailline rofbl;

— HayuyuTbCs METOJMYECKH oOpabaTbiBaTh MaTepuas (BBIAEIATH TJIaBHBIE MBICIH U
MIOJIOKEHUS, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh HUX B  Pa3jIM4YHBIX
bopMynupoBKax);

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

JlekuMOHHBI MaTepuad MOXKET COINPOBOXKAATHCS JIEMOHCTpAalUed CllaliloB |
UCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaja IpH MPOBEIEHUU KOPOTKHX JHUCKYCCUHl 00
0COOEHHOCTSX MPUMEHEHUS OTJENIbHBIX TEMAaTHK M0 JUCLUIUINHE.

CrpyKTypa NpeaocTaBiIeHUs JEKIMOHHOTO MaTepraIa:

— Omnpenenenns MaTeEMaTHYECKUX TEPMUHOB.
—  @®OopMyIMpPOBKA TEOPEMBI.

— Jloka3aTenbCTBO TEOPEMBI.

— HNnmroctpupyromye npumMepsl.

11.2. Metoauueckue ykazaHUs UIsi OOYYaIOIIUXCS TO TPOXOXKACHUIO MPAKTUUYECKUX
3aHATUHA




[IpakTHdeckoe 3aHSATHE SIBISETCS OAHOW M3 OCHOBHBIX ()OpPM OpraHU3alHuH y4eOHOTO
nporiecca, 3aKIF0YaoNIasics B BBITOJIHEHHH 00YYaIOIIMMUCS MOJI PYKOBOJCTBOM MPEIOIaBaTes
KOMITJIEKCAa YYEOHBIX 3aJaHUN C LENbI0 YCBOCHHS HAyYHO-TEOPETUYECKUX OCHOB Yy4eOHOMU
JMCIATUTMHBL, IPUOOPETEHHSI YMEHUN M HaBBIKOB, OIBITA TBOPUYECKOW JCATEIBHOCTH.

[lenpro MPaKTUYECKOTO 3aHITHS JUISI 00YYaIOMIErocs SIBISETCS MPUBUTHE 00YJIAFOIIUMCS
YMEHUH M HAaBBIKOB MIPAKTUYECKOH JIEATSILHOCTH 110 U3y4aeMOU JUCIUTUINHE.

[Tnaaupyemblie pe3yiabTaThl MPU OCBOCHUU 00yUYAIONIUMCS MPAKTUYCCKUX 3aHITHIA:

— 3aKpeIUICHHE, YriyOJIeHWe, pacIIupeHUe M JeTalu3alis 3HAHWHA TPH PEIICHUH
KOHKPETHBIX 3a/1a4;

— pa3BUTHE T[IO3HABATEIBHBIX CIIOCOOHOCTEH, CaMOCTOSTEIBHOCTH  MBINUICHUS,
TBOPYECKON aKTHBHOCTH;

— OBIIQJICHHE HOBBIMH METOJaMH W METOJUKAMU HW3YYCHHUS KOHKPETHOH y4eOHOI
JUCITUTLINHBI,

— BBIPa0OTKa CHOCOOHOCTH JIOTHYECKOTO OCMBICICHHUS TIOJTYYCHHBIX 3HAHWH JUIS
BBITTOJIHECHHSI 33 /IaHHIA;

— CBSI3aHHBIC C MOJIyY€HHUEM HOBOW MH(POPMAIUH IyTEM CaMOCTOSATEIHHO BHIOPAHHBIX
obecrieueHrne PalMoOHAITBHOTO COYSTAHMSI KOJUICKTHBHOW U MHIUBHIyaIbHOU (POpM 00yUICHHSI.

OyHKIUY TPAKTHYECKUX 3aHSATHIA:

— TO3HaBaTeJbHas;

—  pa3BUBaloOIIas;

—  BOCHHTATEJIbHAS.

[To xapakTepy BBINOJHAEMBIX OOYYAIOUIMMCS 3aJaHUN TI0 TPAKTHYCCKUM 3aHITHUSM
MOJPA3IIENIAIOTCS Ha:

— O3HAaKOMHWTEJBHBIC, TPOBOJIUMBIC C IEJIbI0 3aKPCIUICHHS W KOHKPETU3aIlUuH
U3Y4EHHOT'O TEOPETHUECKOT0 MaTepHralia;

—  aQHAIUTUYECKHE, CTABSIINE CBOCH IICNIBIO MOJydeHUE HOBOW MH(POPMAIIUU HA OCHOBE
(dhopMaIi30BaHHBIX METO/IOB;

— TBOpYECKHE, MIOJXOIOB K PEIICHUIO 3a/1a4.

@dopMbI OpraHU3aIuy MPAKTUYECKUX 3aHATHI:

- B WHTCPAaKTHBHOW (Qopme (pelIeHne CHTYAllMOHHBIX 3a1ad, 3aHATHS 110
MOJICTTMPOBAHUIO PEATbHBIX YCIOBUM, TPYIIOBBIE TUCKYCCHH);

- B HE WHTEPAKTUBHOW (opMme (BBIMOIHEHHE YIPAKHEHUW, PEIICHHUE TUIOBBIX 3ajad,
pellieHre CUTYaIl[MOHHBIX 33/1a4 U APYTOe).

TpebGoBaHust K MPOBEACHUIO NPAKTUYECKUX 3aHITUN

[IpakTryeckne 3aHATHS HAYMHAIOTCS C 3allUCH B OKYpHAJI  MpPENoJaBaTels
HPUCYTCTBYIOLIUX CTYACHTOB. 3aTeM O00BSABISACTCS TEMA MPAKTUYECKUX 3aHATHH.

[IperoaBaTens YMTAeT YCIOBME 3ala4d M TpeiaraeT CTYACHTAM CaMOCTOSTEIHHO
peluTh 3a/1auy, UCIOJb3ys 3HAHUSA, MOTYYEHHbIE CTYAEHTOM Ha JieKuuu. CTYAEHT, KOTOpBIH
NEPBBIM PEIIWI 3aJady, BBI3BIBACTCS K JOCKE. B ciydae ecnm CTYIEHT MPaBHIBHO PEIIHI
3ajady, OH mosy4aer 5 6ayuioB. Ecau cTyneHT pemraer 3afady ¢ MOMOIIbIO MpenojgaBareis, TO
nonyyaer 4 Oamna. 3aTeM, B KOHIIE CEMECTpPa, OLIEHKH CTYAEHTOB (BKJIIOYAs OLEHKY
MOCEIIaeMOCTH) TepeBoJsATCS B OOHychl (kauectBO) oT O mo 5 OammoB. OTu OOHYCHI
n00aBISAOTCS K 0011l cymme 0aioB B paMKaxX MOIYJIbHO-PEUTHHIOBOM CHUCTEMBI.

CryneHtaM BbLIaeTCsl JOMAIllHEE 3aJaHMe B BHJE 3ajady, KOTOpbIE OHM CHAIOT B
YCTaHOBJICHHBIE CPOKH.

11.3. Mertoauueckue yKazaHus JUIsi 0OYJAIOMIMXCS MO MPOXO0KIESHHIO CAMOCTOSITEITHHOM
paboThI

B xone BBIMOSHEHUSI CaMOCTOSITEIBHOU PabOThI, 0OYJArOIIUIICS BBHIMOIHSAET PabOTy 1O
3aJJaHUI0 ¥ TIPU METOJUUYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HernocpeiCTBEHHOIO
y4acTHsl.



Jnst oOyyaromuxcst mo 3aoyHoOi (opme OOy4eHHs, caMOCTOsITeNbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOJIBHYIO padoTYy.

B mporiecce BBIMOTHEHHSI CaMOCTOSITEIBHON paboThl, y oOyuaromierocs (Gopmupyercs
nenecooOpa3Hoe IIaHUPOBaHUE pabouero BpEMEHH, KOTOPOE MO3BOJISET UM Pa3BUBATh YMEHUS
Y HaBBIKM B YCBOCHHHM M CHUCTEMATH3allMU MPUOOPETAEMBIX 3HAHUI, 00ECIIeYMBACT BBICOKHIA
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOYUYCHHsI, IOMOTAeT IIOJIyYUTh HABBIKA IOBBIIICHHS
po(hecCHOHATLHOTO YPOBHSIL.

MeroauyeckiMH ~ MaTepuallaMH,  HaNpaBJSIONIMMU  CAMOCTOSITENIbHYIO — paboTy
00yJarouumxcs SABISIOTCS:

—  y4eOHO-METOJINYECKUN MaTepHall 1o TUCIHUILIHHE;

11.4. Meroauyeckue yKazaHUsA Ui OOYYAIOIIMXCS IO MPOXOXKACHHUIO TEKYIIETO
KOHTPOJIS YCIIEBAEMOCTH.

Texkymuii KOHTpPOJIb YCIIEBAEMOCTH IPELyCMaTPUBACT KOHTPOJIb KadyecTBa 3HAHHM
00y4aromuxcsi, OCYIIECTBISIEMOI0 B TEUEHUE CEMECTpa C IIEJbI0 OICHMBAHUS XO0Jla OCBOCHUS
JUCLUTUIMHBL.

B Teuenme cemectpa B cuctemMe IucTaHmMOHHOro oOydenuss ['YAII B dopme
TECTUPOBAaHUS MPOBOJATCS JIB€ IPOBEPOUYHbIE PabOThl 10 PEUIEHHI0 3aJad M OJHH
TEOPETUYECKHid Ompoc (TepeueHb BOIPOCOB JUIS TECTOB pa3MelnieH B «baHKe BOIPOCOB» B
cucteMe aAucTaHUMOHHOro oOyueHuss ['YAII), Ha npakTHUUECKHUX 3aHIATUSIX [POBOJATCS
IPOBEPOUHbIE pabOTHI MO pazjesiaM Kypca B MMCbMEHHON (opMe, pacCUMTaHHbIE KaK Ha L1eJ0e
3aHATHUE, TAK ¥ HA €T0 YacTh.

Pe3ynpTaThl TEKyIIEro KOHTPOJS YCIIEBAaEMOCTH OyIyT YyUUTBIBATHCS MPH MPOBEACHUU
POMEKYTOYHOU aTTecTaluy (IIPU UCTIOIH30BAHUHU OATBHO-PEHTHHIOBOI CHCTEMBI OLICHUBAHMS,
KaX/blii BHJ KOHTpOJS OLEHMBAaeTcs B Oaiax, M3 KOTOpBIX (OpPMUpPYETCSs HTOTrOBBIN
pe3ysbTar).

11.5. Metoauueckue yka3zaHus A OOy4aroUUMXcs MO MPOXOXKACHUIO MPOMEXKYTOUHOMN
aTTeCTallH.

[Ipomexyrounas  artecrauus  oOydarolUXcsi — MpPEeAyCMaTpUBaeT  OLIEHHWBAHUE
IPOMEKYTOUHBIX U OKOHYATENbHBIX PE3yabTaTOB O0YyUEHHs MO JUCHUIUIMHE. DK3aMeH — Gpopma
OLICHKHM 3HAHUI, MOJTYYEHHBIX 00YYaIOIMMCS B MPOLIECCE U3YUYEHHUS BCEW MUCIUIUIMHBI WU €€
YacTH, HABBIKOB CaMOCTOSATEIBbHOW paboThl, CHOCOOHOCTHM NPUMEHSTh HMX [UIl peIIeHUs
IMPAKTUYECKHX 33/1a4. DK3aMEeH, KaK IMPaBUJI0, IPOBOJUTCS B MEPHOJ] K3aMEHAIIMOHHOM Ceccuu
M 3aBEpIIAETCS ATTECTAlMOHHON OLEHKOM «OTIMYHO», «XOpOILIOY», «yIOBJIETBOPUTEIBHOY,
«HEYJIOBJIETBOPUTEIBHO.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUS
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanucek BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




