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Jluct cornmacoBanus paboueil mporpaMMbl AUCHUTUTAHBI

[Iporpammy cocraBui (a)

Jo11., K.IL.H., J01I. { 24.06.24 N.1O. TTupoxenko

(OKHOCTB, Y4. CTETICHB, 3BAaHUE) (moamucsk, nara) (MHUIHATEL, aMHIIHS)

[Tporpamma omoOpeHa Ha 3aceqanuu kapeapsr Ne 1

«24» urons 2024 r, npotoxoi Ne06/2

3aBenytomuii kapeapoit Ne 1

iy

1.¢.-M.H.,JI01I. 24.06.24 A.O. CMupHOB

(y4. cTeneHs, 3BaHUE) (moamucs, nara) (vHUIHATEL, (aMHITHs)

3amecTuTeNnb TUpPeKTOopa HHCTUTYTa Ne2 1o MeToAnYecKoi paborte

7

JIo11.,K.T.H.,JIO1I. 24.06.24 H.B. MapkoBckas

(TOMKHOCTB, y4. CTETICHb, 3BaHKE) (moxmucek, nara) (MHUIMANTEI, (aMUITHs)



AHHOTaUs

Hucuunnuna «MaremaTtuka. MareMaTH4ecKHil aHallM3)» BXOAUT B 00pa30BaTEIbHYIO
pOrpaMMy BBICIIETO0 00pa30oBaHUS — MPOTPaMMy CICIHAIUTETA M0 HAMIPABICHUIO TOITOTOBKU/
crenpanbHOCTH 25.05.03 «TexHudeckas 3KCIUTyaTalys TPAHCIIOPTHOTO Pagnoo00pyI0BaHUS
HanpaBlieHHOCTH «TexXHUYecKas IKCIUTyaTaIis PauodJIeKTPOHHOTO 000pYyI0BaHUS a3POIIOPTOB
Y BO3IYIIHBIX Tpaccy. Jucuumimaa peanusyercs kadenpoit «Nely.

JlucuuminHa HareleHa Ha (POPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIIUX KOMITCTECHITUI:

VYK-1 «Cnoco0GeH OCYIIEeCTBIATh KPUTUYECKUA aHaau3 MpOOJEMHBIX CHUTYyallMil Ha
OCHOBE CHCTEMHOTO I0JIX0/Ia, BEIpabaThIBaTh CTPATETHIO JCHCTBUN

OIIK-1 «Cnoco0eH ucnoib30BaTh OCHOBHBIE 3aKOHBI MATEMATHKH, €MHUIIBI H3MEPEHHUS,
dbyHIaMeHTAIbHBIC PUHITUIIBI U TEOPETUYECKUE OCHOBBI (DU3UKH, TEOPETUICCKON MEXAHUKI

ConepkaHnve  AUCHUIUIMHBI ~ OXBaTbIBa€T  KPYr  BONPOCOB,  CBSI3AHHBIX  C
muddepeHIMATFHBIM 1 UHTETPAIbHBIM UCYHCIICHUEM, TEOPHEW MPEACIIOB U PSIJAOB H HX
MIPUMEHEHHUEM.

[IpenogaBanue AUCHUILIMHBI IPEAYCMATPUBACT CICAYIOIMIHE (QOPMBI OpPTraHU3ANHUA
yueOHOro Tpolecca: JeKyuu, NpaKkmudeckue 3aHAmus, Ccamocmosmenvras paboma
obyuarowe2ocs.

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

OO0miasi TpyAO0EMKOCTh OCBOEHHS JUCUHUIUIMHBI COCTaBISET 8 3a4eTHBIX enuHul, 288
YacoB.

SA3bIK 00y4YeHUs 10 AUCIHUILUINHE «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;

— (opmupoBaHUE y CTYACHTOB CIIOCOOHOCTH M HABBIKOB (DOPMYIIMPOBATH M PEIIATh
npodeccuoHaNbHBIE 3314l C HCIOJB30BAHUEM arllaparta MaTeMaTHYeCKOTro
aHaims3a.

1.2. JlucumninHa BXOIUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTEIbHON MPOTPaMMBI
BhIcIIeT0o oOpasoBanus (naiee — OIT BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJILTATOB OOYUEHUS 0 JUCHIUTIINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrare M3ydyeHus NUCHUILIMHBI OOYYaOUIMIiCS AODKEH 00JanaTh CleTyIOIUMHU
KOMIETSHIMSIMU WIH WX YacTaMU. KoMneTeHIMy U MHAMKATOPHI UX JIOCTHXKEHUS MPUBEICHBI B
tabnuue 1.

Tabnuna 1 — [lepeuenp KOMIETeHIINN U UHAUKATOPOB UX JTOCTHXKEHUS

Konu
Kareropus (rpymnmna) Kon u HaumMeHoBaHue HHIUKATOPa
HanNMEHOBaHUE
KOMIIETEHIINHU TOCTHIKEHUS KOMIIETEHIIUN
KOMIIETEHIIHHU
VYK-1.3.1 3HaTh METO/IbI KPUTUUECKOTO
VK-1 Crnocoben aHaJan3a U CUCTEMHOTO OJX0/1a
OCYILIECTBJIATH VYK-1.3.2 3HaTh METOIUKH pa3pabOTKH
KPUTHYECKHUI CTpaTeruu JECUCTBUMI JIJIS BHISABICHUS U
aHaJIN3 MPOOJIEMHBIX | pElIeHUs MPOOIEMHBIX CUTYyallui
YHuBepcanbHbIE cutyauuil Ha ocHoBe | YK-1.Y.3 ymeTs BelpabaTbiBaTh CTPATETUIO
KOMIIETEHIIUHU CHUCTEMHOTO JNEHUCTBUM JIJIS1 PEIICHUS POOJIEMHON
moaxoza, CUTYyaIu
BbIpabaThIBaTh VK-1.B.1 BnageTh HaBBIKAMU CHCTEMHOI'O U
CTpaTeruto KPUTUYECKOTO MBIIIUICHHS; METOIUKAMU
IeucTBUM MIOCTaHOBKH I[€JTH, OTIPeIeNIEHUsI CIOCO00B

€€ NOCTUKCHUA

OIIK-1.3.1 3HaTh OCHOBHBIE 3aKOHEI
MaTEeMAaTHUKH, €AMHUIBI U3MEPEHHUS,

OIIK-1 Coocoben

UCII0JIb30BaTh
($yHIaMeHTaJIbHbIE IPUHIUIIBI U
OCHOBHBIE 3aKOHBI
TEOPETUUECKHE OCHOBBI (PM3UKH,
MaTeMaTHKH, .
JO— TEOPETUYECKON MEXaHUKH
OIIK-1.Y.1 ymeTs npuMeHsTh GU3HUKO-
O6menpodeccuoHanbHbIE | U3MEPEHHUS, .
MaTeMaTHUYEeCKUH anmnapart JUIsl pereHus
KOMITETEHITHH byHIaMeHTaIbHBIC
3a/1a4 TEOPETUYECKOT0 U MPUKIIATHOTO
IPUHIUIBL U
TEOpETUYECKHE xapairepa
p OIIK-1.B.1 BmageTs HaBBIKAMH
OCHOBBI (PU3UKHU, .
. WCIOJIb30BAHUS 3HAHUN MaTeMaTHKH,
TEOPETUUECKON
(U3MKH U MEXaHWUKH TIPU PEIICHUN
MEXaHUKHU

npoeccHoHaNbHBIX 3a7a4

2. Mecro nucuumianHsl B cTpykType OI1
JucuunimHa He Oa3upyeTcss Ha 3HAHUSAX, paHee MPUOOPETEHHBIX CTYIAEHTAMH MpH
U3yYEHHH B BBICHICH MIKOJIE KAKHUX -TMOO0 TUCIMIUIMH.
3HaHUs, TOJMy4YEHHbIE NPU HU3YYEHUU MaTepuala JaHHOW JAMCLUUIUIMHBI, MMEIOT Kak
CaMOCTOSITENIbHOE 3HAUE€HUE, TAK U UCIIOJIb3YIOTCS IPU U3YUEHUH IPYTUX AUCLMILINH:
Marematuka. Teopusi BEpOSTHOCTEM M MaTEMATHYECKasi CTATUCTHUKA

3. O0BeM u TPYyI0EMKOCTh TUCIUILIUHBI




JlanHbpie 00 oOmemM oO0beMe AUCHUIUIMHBI, TPYJOEMKOCTH OTAEIbHBIX BHUJOB Y4e€OHOM
paboTHI IO TUCHHIUINHE (M pacHpeieeHue ITOH TPYT0EMKOCTH 110 CEMECTpaM) MPEICTABICHBI B
tabnuue 2.

Ta6ymma 2 — O06beM U TPYJ0EMKOCTh JUCITUTITNHBI

Bz yue6Hoii paGoThi Beero TpymoeMKoCTh 1o cemecTpam
Nol No2
1 2 3 4
Oowan mpyooemKocmup OUCUUNTIUHBL, 8/ 288 4/ 144 4/ 144
3E/ (4ac)
U3 Hux yacos npakmuyeckoii 0020moeKu
AyoumopHhuie 3aHamus, BCEro 4ac. 32 16 16
B TOM YHCIIE:
nexiuu (JI), (dac) 16 8 8
npakTuueckue/ceMunapckue 3ausatus (113), 16 8 8
(dac)
nabopaTtopHbie paboTsl (JIP), (uac)
KypcoBoi nmpoekt (padota) (KI1, KP), (gac)
9K3aMeH, (Jac) 18 9 9
Camocmoamenvnan paboma, Bcero (4ac) 238 119 119
Buo npomesxxcymounoit ammecmayuu’ 3ader, JK3.
OK3.,
mubd. 3auger, sk3amen (3auer, dudd. 3au, OK3.
D3, ) OK3.

*k
HpHMC‘IaHI/Ie: KaHAUJATCKHUU 3K3aMCH

4. ConepxaHue JUCITUTUTIHBI
4.1. PacnpeneneHue TPyJI0EMKOCTH JUCIUILTHHBI MO pa3eiaM U BUAAM 3aHITHIA.
Paznensl, TeMBI TUCIUTIIMHBI U MX TPYJAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCIUILIUHBL, UX TPYAOEMKOCTh

Paznesbl, TeMbl JUCIUILTUHBI Jlexuma | 113 (C3) - JIP KT CPC
’ (dac) (dac) (uac) (dac) (uac)
Cemectp 1
Pasnen 1. Teopus npenesnos 2 2 40
Paznen 2. luddepeHnnanbHOe HCYUCICHUE 2 2 40
Pazpen 3. NHTerpanpHoe ucuuciaeHue 4 4 39
Hroro B cemectpe 8 8 119
Cemectp 2
Paznen 4. OyHKUIMN HECKOIBKUX MEPEMEHHBIX 4 4 40
Paznen 5. luddepenunansasie ypaBHEHUs 2 2 40
Paznen 6. P 2 2 39
Hroro B cemectpe: 8 8 119
Hroro 16 16 0 0 238

[IpakTiyeckass MOATOTOBKA 3aKJIOYAeTCsl B  HEMOCPEICTBEHHOM  BBIIIOJHEHUU
Oo0y4arolKMMHUCST  OMNpENEeNeHHBIX  TPYIOBBIX  (YHKUMH,  CBSA3aHHBIX C  Oy;ymei
poeCCHOHATIBHON 1€ TEIbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JICKIIMOHHBIX 3aHSATHH.




Copep:xanre pa3fesioB U TeM JICKIIMOHHBIX 3aHITHI MIPUBEACHO B Ta0HIIE 4.

Tabmuna 4 — Copeprkanue pa3esoB U TEM JICKIIMOHHOTO IHUKJIA

Howmep paznena

HazBanwne u COACPIKAHUE Pa3aCIIOB U TEM JICKIHHUOHHBIX 3aHATHH

Tema 1.1. OcHOBHBIE 35IeMeHTapHbIe QYHKIMHA. YUCIOBBIE MHOXKECTBA.

Tema 1.2. Ilpeaen pyHKIMHU IPH HEOTPAHUIEHHOM POCTE apTyMEHTA.
Teopemsl 0 npenenax.

Tema 1.3. Ilpeaen ¢ynkuuu B Touke. HempepriBHOCTH. 3amedarenbHbBIC
npeesbl

Tema 2.1. Onpenenenue npous3BoaHoi. Ee reomeTprueckuii u
MEXaHWYECKUU CMBICT. Tabymiia mponu3BOHBIX, YacTh 1.

Tewma 2.2. IlpaBuna nuddepenumpoBanus. [IponsBogHas CIOKHON
GyHKIUY, Ppou3BOIHAS 00paTHON (QyHKIMHU. Tabiuia mpou3BOIHbBIX,
4acThb 2 .

Tewma 2.3. IIponsBoaHbIE BRICHIMX MOPSAKOB. TeopeMbl 0
muddepeHnpyeMbIX QyHKIUIX.

Tewma 2.4. IIpasuno Jlonurana. @opmyna Teitnopa.

Tema 2.5. luddepennman pynkuuu neporo nopsiaka. Juddepenimanst
BBICIIIUX TIOPSIIKOB.

Tewma 2.6. VccnenoBanne GYHKITUH C ITOMOIIBIO TPOU3BOTHBIX

Tewma 3.1. IlepBooOpa3nas. Heonpenenennsiii uaTerpai. CBoicTBa
HEOIPEICIEHHOT0 HHTEerpaia

Tewma 3.2. Tabnuna naTerpanoB. MeTo 3aHECEHHS 1101 3HAK
muddepennmana. Metos 3aMeHbI IEPEMEHHON UHTETPUPOBAHUS

Tema 3.3. IHTerpupoBanue no yactsaM. MIHTerpupoBaHue paroHaIbHbIX
BBIPAKCHUM.

Tema 3.4. InTerpupoBaHue TPUTOHOMETPUUECKHUX BbIPAKEHHM

Tewma 3.5. Onpenenennbiii uaTerpan. OnpeneneHne U CBOMCTBRA.

Tewma 3.6. nTerpan ¢ nmepeMeHHbIM BepxHUM Tipenenom. Gopmyna
Herotona- Jleitbnuna

Tema 3.7. HecoOGcTBEeHHBIE MHTETPAJIBI

Tema 3.8. Ilpunoxenus onpeaeseHHOro HHTerpana (2 Jaca)

Tema 4.1 @yHKIMS HECKOIBKUX MepeMeHHbIX. OCHOBHBIE TOHSTHS.
HenpepsIBHOCTS.

Tewma 4.2. luddepennmpopanue GyHKIIUA HECKOJIBKUX MTEPEMEHHBIX.
(Yactubie npousBoauble. Juddepennuan. [IponzBoanas cnoxxHon
¢ynkuuu. YactHble MPOU3BOHBIE BBICIINX MOpsakoB. @opmyna Teitnopa)

Tewma 4.3. VccnenoBanne pyHKIIMU HECKOIBKUX NIEPEMEHHBIX.

Tewma 5.1. luddepennuansapie ypaBHEHUS MTepBOTO MOpsiaka. OCHOBHBIC
noustus. uddepennnansupie ypaBHEHUSI C pa3IeSOIIUMUCS
nepemeHHbIME. OHOpOAHbIE MU depeHIaTbHbIE YpaBHEHUS TIEPBOTO
MopsiJIKa.

Tema 5.2.

. JIuneiinrbie muddepeHranbHble YpaBHEHUS IEPBOTO MOPSIIKA.
Vpasuenue bepnymmm. [{uddepennmranbapie ypaBHEHHUS BBICIIHX
MOPSIAKOB, JOMYCKAIOIINE MOHMKEHUE MOPSIAKA.

Tema 5.3. JIuneitnsie ogHOpoAHBIE AU(PepeHInaNbHbIE YPAaBHEHUS C




MOCTOSIHHBIMU K03 puuinenTamu. JInHeiHble HEOHOPOAHbIE
muddepeHnranbHble YpaBHEHHUS BBICIINX TOPSIIKOB.

Tema 6.1. Hucnossie psasl. OCHOBHBIE onpeneneHus. Psbl ¢
MOJIOKUTEIbHBIMH WiieHaMu. [Ipusnaku lanmambepa u Komm

npusHak Komm.

Tewma 6.2. HeoOxoaumplii ipusHak. [Ipu3naku cpaBHeHHs. MIHTETpanbHBIMA

CoiicTBa abcomoTHO cxoasmuxcs psaoB. [Ipusnak JleiiOuuma

Tema 6.3. 3HakonepeMeHHbIE psbl. AOCONIOTHASI U YCIIOBHAS CXOJIUMOCTH

cxoaumocTh. CteneHHble psaasl. THTEpBan cxoauMocTu

Tema 6.4. ®ynkmonanbHble psaabl. O0macTh cxoguMocTH. PaBHOMEpHAs

Tema 6.5. CBoiicTBa CXOAAIIMXCS CTENIEHHBIX PSAJIOB

Tema 6.6. Psaapr Teitnopa u Makiiopena

Tema 6.7. Psag @ypbe neprogundeckoit GyHKIIUU

Tema 6.8. Psig @ypbe yeTHOH 1 HEUeTHON PYHKINU

4.3. IlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS
Tembl IpakTHYECKUX 3aHATHH U UX TPYTOCMKOCTh IIPUBE/ICHBI B TAOJIHIIC 5.

Ta6n1z1ua 5-— HpaKTI/IquKI/IC 3aHATHUS U UX TPYAOCMKOCTb

N3 Hux
Ne
Tpynoem | mpakTuye
Ne TeMbl TpaKTHYECKUX @dopMBI TPaKTHYECKUX . paszzaena
. . -KOCTb, CKOH
/1 3aHATHN 3aHATHN JTVICTIHII-
(gac) MOJITOTOB
JIHBI
KM, (4ac)
Cemectp 1
IIpenenst
paIMOHAITLHBIX
1 BBIPOKEHUI Ha Pemenue 3amau 1 1
OECKOHEYHOCTH U B
TOUKE.
OKBUBAJICHTHBIC
2 OECKOHEUHO MaJIbIE. Pemenne 3amau 1 1
Yuco e.
IIpousBoaHsIE.
3 | [IpaBmia Pemenwne 3amau 1 2
Qg epeHIMpoBaHUs
[IpousBoaHas CIIOKHON
4 p o Pemrenue 3amau 1 2
byHKIIMHN
Tabmunoe
5 Pemenne 3amau 1 3
WHTETPUPOBAHUE
Bnecenne non 3Hak
6 A Pemenwne 3amau 1 3
g depeHimana
3ameHa IepeMEHHOM.
7 | NaTerpupoBanue no Pemenue 3anau 1 3
JacTsIM
WHuTterpupoBanue
8 | panMoOHAIBHBIX Pemenwne 3amau 1 3
byHKIMHA

2 ceMecTp




YacTHbIE TPOU3BOIHBIC

Pemrenue 3agau

10

YacTHble IPOU3BOIHBIE
BBICIINX MOPSIAKOB

Pemrenue 3amgau

11

OkcrpeMyM (QyHKITHH
HECKOJIBKHX
EePEMEHHBIX

Pemrenue 3amgau

12

Pemenue

QG depeHIaIbHbIX
YpaBHEHUU [IEPBOTO
nopsiaka. Oomue u
YaCTHBIE PEUICHUSI.
Astonomusie 1Y, 1Y ¢
pa3JIEJICHHBIMU U C
Ppa3aeNIOIMUMHCS
MIEPEMEHHBIMM.
Pemenne oqHOpOIHBIX
Y nepsoro nopsiaka u
Y KoTopbie MOXKHO
MIPUBECTHU K
OJIHOPOJIHBIM

Pemrenue 3amgau

13

JIuneiinbie

Qg depeHIaIbHbIe
YPaBHEHHUs [IEPBOTO
HopsiiKa. Y paBHEHUS
bepnynnu
Huddepenunanbabie
YPaBHEHHS B MOJIHBIX
nuddepenimanax.
WHuTerpupyromuin
MHOKUTENb.

Pemenue 3agau

14

Huddepenunanbble
YPaBHEHUS BBICIIIUX
HOPSIKOB,
JIOITYCKAFOTIINE
HNOHMXEHUE MOopPsIKa
JIuneitnbie
HEOJJHOPO/HbIE
nuddepeHnranbHbIe
YpaBHEHHUS C
TIOCTOSTHHBIMUA
KodddurmeHTaMu

Pemenue 3agau

15

Psaner ¢
M0JIO)KUTEIBbHBIMU
wineHamu. [Ipu3Haku
Hanambepa u Ko
3HaKOIIEpEMEHHBIE
psabl. HeoOxoaumblit
MIPU3HAK U PU3HAKH
CpPaBHEHU.

Pemenue 3amau

16

CreneHnbie psanbl Psiabl
Tennopa u MaxkiopeHa.
Psapr Oypre.

Pemenue 3amau




| Beero: | 16

4.4. JlabopatopHble 3aHATUS

Tembl 1a00paTOPHBIX 3aHATUHN U UX TPYIOEMKOCTb IIPUBEACHBI B Ta0HIIe .

Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

Ne TpynoemMKocCTs,

i HaunmenoBanne 1abopaTopHbIX padboT

(dac)

N3 Hux Ne
IIPAaKTUYECKON | paszeiia
HOJArOTOBKH, | JUCLHII
(gac) JIMHBI

Y4eOHBIM MJIaHOM HE MPEAYyCMOTPEHO

Bcero

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBITIOJHEHUE KyPCOBOU PabOTHI

V4eOHBIM IJIAaHOM HE npeaycCMOTpCHO

4.6. CamocrosrenbHas padoTa 00yJaronIuxcs

Bunsl camoctosiTenbHON paboThI U €€ TPYAOEMKOCTh IPUBEICHBI B TabnuIe 7.

Tabnuna 7 — Bunbel caMmocTosTenbHON paboThI M €€ TPYAOEMKOCTh

Bun camocrosTensHo# paboTh Bzzzo’ Cewmectp 1, uac Cemectp 2, yac
1 2 3 4

W3yueHne TeOpeTHIecKoro Marepuasia 40 20 20
nucturaHbl (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuetHo-rpaduueckue 3aganus (PI'3)
Brinonnenue pedepara (P)
[ToaroToBka K TEKyuieMy KOHTPOJIIO
ycneBaemoctu (TKVY) 40 20 20
Jomamraee 3amganue (/13) 40 20 20
KonrtpomnbHble paboTsl 3a04HKKOB (KP3) 40 20 20
[ToaroToBka K MPOMEKYTOYHOM 78 39 39
arrectanuu (I1A)

Bcero: | 238 119 119

5. IlepeueHb yueOHO-METOINYECKOTO OOECTICUEHUS
JUISL CAMOCTOSITETTEHOM PabOThI 00YUAIONIUXCS IO TUCIUIUIMHE (MOJTYITIO)
Y4eOHO-MeTOInYeCKHe MaTepualibl ISl CaMOCTOSITENbHOW paboThl 00y4aromuxcs yKa3aHbl B

.. 7-11.

6. IlepeueHb MEYATHBIX U ANEKTPOHHBIX YUCOHBIX U3IaHUN
[lepeueHb meYaTHBIX U SJIEKTPOHHBIX YUEOHBIX U3/IaHUH TIpUBeieH B TabmuIle 8.
Ta6mmumia 8— [lepeueHp MeYaTHBIX W AIEKTPOHHBIX YUCOHBIX U3JaHUN

URL anpec

Mudp/ bubnuorpaduyeckas ccpiika

KonnuectBo
IK3EMIUISIPOB B




onobanorexe

(xpome
AJIEKTPOHHBIX
9K3EMILISIPOB)
517 [TuckynoB H. C. luddepennnanproe u 159
1134 UHTETpalIbHOE HcunciaeHus: yueounuk: B2 1., T. 1./
H. C. ITuckynos. - CII6.: Mudpwuin, - 1996. - 416 c.
o017 [Tuckynos H.C. Iuddepenunansnoe u 145
134 WHTErpaJIbHOE UCYHCIICHHE: yueOHoe mocodue. T. 2 /
H. C. ITuckynos. - U3a. crep. - M.: Unrterpan-Ilpecc,
1998. - 544 c.
517 [Tuckynos H. C. luddepennuunanpaoe u 237
1134 WHTErpajibHOE ucurciieHus: B 2 1.: yaueOHOe mocobue
JuUist cTyieHToB BTy30B M.: UnTerpain-Ilpecc, 2004 -
- 2004. - 415 c.
517 bepman, I'. H. Coopuuk 3amga4 mo Kypcy 165
Bb50 MaTeMaTU4YeCcKOro aHanusa: yueoHoe nmocoodue / I'. H.
bepman. - 22-¢ uzn., nepepad. - CII6.: [Tpodeccus,
2005. - 432 c.
517 Bricurast maremaTuka. Pspl: yaeoroe nocoodue / FO. 167
I'96 A. TI'ycman, C. I1. [TombiTkus, A. O. CMmupHOB; C.-
[TetepO. roc. yH-T a3pOKOCM. IPUOOPOCTPOCHHUSI. -
CIIo. : U3g-Bo I'VAIIL 2015. - 77 c.
https://e.lanbook. | ®uxrtenronsir .M. OCHOBbI MAaTEMAaTHYECKOTO OBbC Jlanb
com/book/65055 | ananu3za. B 2-x 1. Tom 1-b1ii - Cankt-IleTepOypr:
Jlanb, 2015.- 448c.
https://e.lanbook. | ®uxrtenronsir .M. OCHOBBI MAaTEMAaTHYECKOTO OBbC Jlanb
com/book/411 | ananusa. B 2-x TT. ToMm 2-ii - Cankr-IlerepOypr:
Jlanb, 2008. - 464c.
https://e.lanbook. | C6opHuK 3ama4 O MaTeMaTHYECKOMY aHanu3y. Tom 3bC Jlanb
com/book/2226 | 1. IIpenen. HenpepsiBHOCTB. [nddepeHunpyeMocTsb
/ JI.J. Kynpsiues [u ap.]. - MockBa : dusmarnur,
2010. — 496 c.
COOpHHK 3a/1a4 110 MaTEeMaTHYEeCKOMY aHau3y. Tom 3bC Jlanb
https://e.lanbook. | 2. UuTerpansl. Psapr: yue6. mocooue / JI.JI.
com/book/2227 | Kynapssies [u ap.]. - Mocksa : ®uszmataut, 2009. -
504 c.
http://e.lanbook.c | Banguu K.B. Maremaruuecknii anamus. / K.B. 9BC Jlans
om/book/74580 | Bamaun, B.H. banuteikos, A.B. Pykocyes. - M.
@®JIMHTA, 2015. — 361 c.
http://e.lanbook.c | Bepmant A.®. Kpatkuii Kypc MareMaTu4eckoro 3BC Jlanb
om/book/2660 | ananmuza. / A.®. bepmanrt, U.I'. Apamanosuu. - CII0.:
Jlans, 2010. - 736 c.
http://e.lanbook.c | Becos O.B. Jlexiuu no MaTreMaTH4eCKOMY aHAIH3Y. - OBC Jlanb
om/book/72002 | M.: ®usmariur, 2015. - 480 c.
http://e.lanbook.c | 3no6una C.B. MareMarnyeckuii aHaiu3 B 3aga4ax U 9BC Jlans
om/book/2377 | ynpaxuenusx. / C.B. 3106una, JI.H. [Tocurenbckas.
- M. : ®u3zmarnut, 2009. - 360 c.
https://e.lanbook. | Bypkosa E. B. Maremaruueckuii ananus. / E. B. 3BC Jlanb
com/book/147557 | Bypkosa, O. A. Illymepuna. - Kpacuosipck: Cuol'yY
nM. akagemMuka M. @. Pemetnéna, 2018. - 128 c.
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ypaBHeHUs: yue0. mocodue/ A.A. 3unrep, M.B.
Makaposa. —CI16.:I'YAII, 2014.- 56c.

YK 517.9 Makaposa M.B., [TombiTkun C.I1. [Ipumenenune 50
QG depeHIaIbHBIX YPAaBHEHUN IS pEIIeHUS
MPUKIIAIHBIX 33/1a4: yue0.-MeTo1. mocooue/ M.B.
Makaposa, C.I1. I[Tombitkun. —CI16.: 'Y AITIL, 2021.-
45c.

https://e.lanbook. | Aradonos, C.A. TuddepeHiranbHbie ypaBHEHUS / 3BC Jlanb
com/book/106546 | C.A. Aradonos, A.Jl. I'epman, T.B. Myparoa. —
MI'TY um. H.O. baymana, 2004. (Cep. MaremaTuka
B TEXHUYECKOM yHHBepcuTete; Boim. VII).
https://e.lanbook. | XKabko, A. I1. TuddepeninansHbie ypaBHEHUS U OBC Jlanb
com/book/211928 | ycroitunBocTh: yuebnuk / A. I1. XKabko, E. /1.
Kotuna, O. H. UwxoBa. — Cankr-IlerepOypr: Jlanb,
2022. — 320 c.

7. IlepeyeHb IMEKTPOHHBIX 00pPa30BaATEIBHBIX PECYPCOB
nH(}OPMaLIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu « IHTepHeT»
[lepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB MH(}OpPMaLOHHO-
TEJIeKOMMYHUKAaMOHHOU ceTu «MHTepHeT», HEOOXOOUMBIX MJii OCBOCHHS JUCIUILIAHBI
npuBezieH B Tabnuue 9.

Tabmuma 9 — IlepedyeHb SJIEKTPOHHBIX O0pA30BATEIbHBIX PECYPCOB HH(POPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHET»

URL aapec HaumeHnoBanue
http://www.math-net.ru OO01IEepOCCUICKUIT MaTeMaTHIECKHIA TTOPTAI

http://mathhelpplanet.com/ | Maremaruueckuit hopym Math Help Planet

http://e.lanbook.com/view | DBC «JIaab»

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHMA
8.1. [lepevyeHp MPOrpaMMHOTO OOECIICUCHHSI, HCIIOB3YeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUINHE.
[TepeueHs UCTIOIB3YEMOT0 IPOTPAMMHOTO OOeCTICUeHHs TTpecTaBieH B Tadsmiie 10.

Tabmuua 10— IlepedyeHs nporpaMMHOro o0ecreyeH s

No /1t HanmenoBanue

He npenycmorpeno

8.2. IlepeucHb MH()OPMAITMOHHO-CITPABOYHBIX CUCTEM,HCITOJIb3yEeMBIX pu
OCYIIECTBIIEHUU 00pa30BaTeIHLHOTO MPOIIecca MO AUCIUILTUHE

[lepeuens WCHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TIPEJICTaBICH B
Tabmmuite 11.

Tabmuna 11— Ilepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne /1t Haunmenosanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKas 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBIICHUS
00pa3zoBaTenbHOIO MpoIiecca Mo JUCIUIIINHE, TIPeIcTaBlieH B Tabnuiel 2.

Tabmuna 12 — CoctaB MaTeprallbHO-TEXHUYECKOH 0a3bl



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

Ne HanmeHnoBaHnue cocTaBHON 4acTH Homep aynuropun
/T MaTepUaIbHO-TEXHUYECKON Oa3bl (Ipu HEOOXOTUMOCTH)

1 | JleknmonHas ayuTopus

2 | Ayauropust A IPaKTHUECKUX 3aHATHH

10. Onenounble cpeacTBa s MPOBEACHUS IPOMEKYTOUHOM aTTeCTAIlN
10.1. CoctaB OIICHOYHBIX CPEIACTBAJS MPOBEACHUS TMPOMEKYTOYHOM aTTeCTAI[UH
00ydJaronuxcs mo IMCUUILIMHE TTpUBeIeH B Tabnuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl IPOBEACHHSI POMEKYTOYHON aTTeCTallun

Buj npome)xxyTouHOM aTTecTaluu IlepeueHb OLICHOYHBIX CPE/ICTB

DK3aMeH

Cnucok BOMpOCOB K IK3aMEHY;
TecThl.

10.2. B kayecTBe KpUTEpPHEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETCHIIMA OO0yJaIONUMUCS MPUMEHSICTCS S-OayuThbHas MIKaia OIEHKA CHOpMHUpPOBAHHOCTU
KOMIICTEHIIHIA, KOTopas puBejcHa B Tadumie 14. B TeueHne cemMecTpa MOXKET MCIOIb30BaThCS

100-0ayuipHas  mkajia

MOJAYJIbHO-PEUTHHIOBOM  CHUCTEMBl  YHUBEpPCUTETa,  IIpaBUia

HCIIOJIB30BaHUA KOTOpOI>'I, YCTAHOBJICHbBI COOTBCTCTBYIOIIUM JIOKAJIbHBIM HOPMATHBHBIM AKTOM

I'VAIL

Tabmuna 14 —Kputepuu onieHkH ypoBHS c(HOPMHUPOBAHHOCTH KOMITETEHIIUN

Or11eHKa KOMITETEHIUI

5-0ayutpHad mIKaa

XapakTepucTrka c(h)OpMUPOBAHHBIX KOMITCTCHITHIA

«OTIIMYHO»
(Ga4uTCHO»

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBIN
MaTtepuai;

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

— OMUPasiCh HAa 3HAHWSI OCHOBHOM W JIOMOJIHUTEIHLHOW JIUTEpaTyphl,
TECHO MPUBS3bIBAET YCBOCHHBIE HAYYHBIE MOJIOKEHUS C MPAKTUUECKON
JIeATETbHOCTBIO HAIIPABIICHUS;

— yMesio 000CHOBBIBAET U apTYMEHTHUPYET BBIJIBUTAEMBIE UM HJICH;

— JIeJIaeT BBIBOABLI U 00OOIICHHS;

— cBOOOJIHO BJIAJICET CUCTEMOM ClelnaIN3uPOBAHHBIX TOHSITUH.

(XOPOLIO»
(Ga4uTCHO»

— o0yyarouiicss TBEPI0 YCBOMI MPOTPaMMHBIN MaTepuan, TpaMOTHO U
M0 CYLIECTBY M3JaraeT €ro, ONUpasCh Ha 3HAHUS OCHOBHOM
JTUTEPATYPHI;

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBAET YCBOCHHBIE 3HAHUS C MPAKTHUUYECKOW J1€ATE€IbHOCTHIO
HaIlpaBJICHUS;

— apTyMEHTUPYET HayIHBIC MTOJI0KEHNUS,

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— BJIAJICET CUCTEMOM ClIelIMAIN3UPOBAHHBIX OHITHH.

«YOOBJICTBOPUTCIIEHO»
(Ga4uTCHO»

— o0yyaronuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIM MaTepual,
[0 CYHIECTBY M3JIaraeT €ro, ONMpasch Ha 3HAHUS TOJBKO OCHOBHOM
JUTEPaTypPhI;

— JIONyCKaeT HeCYIIECTBEHHbIE OIIMOKU U HETOYHOCTH;

— HCTIBITBIBACT 3aTPyJHEHHUsS B TNPAKTHUYECKOM NPUMEHEHHWH 3HAHUH
HaIpaBIICHUS;

— cJ1ab0 apryMEeHTHPYET HayuHbI€ MTOJI0KEHHUS,

— 3aTpyaHsieTcs B GOpMYIMPOBAHUN BBIBOJOB M 000OIICHHUI;

— YaCTUYHO BJIaJIe€T CUCTEMOM CIENMAIN3UPOBAHHBIX TOHITHH.




Or11eHKa KOMITETEHITUHN

5-0ayuipHad IIKaIa

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

HCYOOBJIICTBOPUTEIILHO
<HC 3a4YTCHO»

Marcpuala,
— J0IIyCKaeT

CYIIIECTBEHHBIC
paccMOTpEeHHH MPOOJIeM B KOHKPETHOM HaNPaBIICHUY;

— UCTIBITHIBACT TPYAHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMIA,
— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,

— He (OPMYTUPYET BBIBOJOB M 0000IIEHUH.

OLINOKH

u

— o0ydJaromuiics He YCBOWJI 3HAYUTENBHOH 4YacTH MPOrPaMMHOTO

HETOYHOCTH IIpH

10.3. TunoBble KOHTPOJIbHBIC 3a/IaHUS WM UHBIC MaTCPHAIIBI.
Bormpocs! (3agaun) nis sK3aMeHa IpeIcTaBlIeHbl B Tadsmie 15.

Tabmuna 15 — Borpocs! (3agaun) 1S 9K3aMeHa

Ne [Tepeuens Bonpocos (3amau) Ui IK3aMeHa Kon

/1 WHJUKAaTOpa
Cemectp Nel

1. | Ilpenen ¢pynknuu. BeraucneHue mpeaenos. YK-1.3.1

1.

10

. 3x~ —bx-2
Brauciuth npeaci lim T

¥—rpo X +2x—8

OTtBer: 3

Beruncnuts npenen lim -

x—3 X7 —/XTa

Otser: 8/5

Beraucnuts npegen lim ———

K—roa =X

Otser: 3/2

Beraucnuts npegen lim ————

x—+3 KT —oaX—a

Ortser: - 5/7

Beruncnuts npenen lim —

x—+pa OXT —/XK

OTBeT: 0eCKOHEYHOCTH

Boruncauts npegen lim ————

K==

Ortger: -3/6 = -1/2

Beruncnuts npegen lim -

X~ 00

8 sy

L] r !
LXK —/KTH®
-

2x~+h5x—12

OTBeT: 0€CKOHEYHOCTH

Bbraucnuts npeaen lim ———

Otget: 7/6

Bbraucnuts npeaen lim ——

X 00 X

OTBeT: 0€CKOHEYHOCTH

. Berumenuts npenen lim ————

OTtBer: 8/5




Kaxkue n3 npeacTaBieHHBIX HUKE TIPEICITIOB MOTYT OBITh BHIYMCIICHBI VK-1.3.2
METOJIOM JICJICHUSI Ha OOJIBIIYIO CTEIICHb IEPEMECHHBIX ?
. Ix :—53
lim —
a) x—=0 X°FIx
. 2x” —du—6
b) lim ————
x—3 <X —I/XTO
. 3x’-4x-4
lim —————
C) x—oo 2X“—3x-12
. —x tut e
d) lim———
x—3 <K —aXK—a
R
lim ———
e) =0 In“—Tx+2
Otser: a), C), €)
Kakas ¢pyHkuus Ha3pIBaeTCs HENPEPHIBHOM B TOUKE Xo? VK-1.V.3
OtBet: ®ynkuus f(X) Ha3pIBaeTCs HeNMPePHIBHONW B TOYKE X0, €CJIH
OHA ompe/ie/ieHa B HEKOTOPOH OKPECTHOCTH 3TOH TOYKM X0 M
lim f(x) = f(,)
]
Yemy paBHa cymMMa KOHEYHOTO YHClia OECKOHEYHO MaNbIX (PyHKINNA? VK-1.B.1
O1Ber: CyMMa KOHEYHOI0 YHCJIa 0€CKOHEYHO MAJIBIX (PyHKIUIA —
3T0 PyHKIHMA 0ECKOHEYHO MaJIast
— i3 OIIK-1.3.1
Teno aBxketcs mo 3akony s(t) =5t° +1. Yemy paBHa ckopocts V(t) B 3.
MOMeHT BpeMeHH t =17 3anuimmTe HOMEp BEpHOTO OTBETA.
1) 6
2) 4
3) 10
4) 15
Otgert: 4)
1) BeruncnuTe TPOU3BOAHYIO GYHKIUK V = X~ + 47 OIIK-1.V.1

Otser: 2x + 4% In4d

2) Bepno yu yrBepkacHue: «I[Ipou3BogHas CyMMBI IBYX
muddepeHnpyeMbIX QyHKINN paBHA CyMMe IMPOU3BOIHBIX ATHX
¢bynkuuity. OTBEeT apryMeHTHpYHTe.

Otser:
IIpaBuniaa nud¢epeHunpoBanust MOTyT ObITh 3alIMCAHBI:
1. (C-u(x))'=C-u'(x)

2. (UO)EV(X))'=u'(X):V'(X)
3. (UX)-v(X))'=u"(X)-v(X)+u(x)-V'(X)
4 (:L :I _u Tx '.‘l:.'c:—.:.' (x)vix

¥ L i o

®opmyaa Ne4 kak pa3 u o3Hauaet, 4yTo «IIpon3BoaHasi cyMMbI IByX
auppepeHunpyeMbIx GyHKUIHMIA paBHA CyMMe NPOU3BOAHBIX ITHX
GyHKumin.




1) BblumcIHTE HPOM3BOAHYIO GYHKIMH ¥V = x - - 4%

OtBer:v = x - 47 (2 + xin4)

2) Bepuo mu yrBepxaenue: «[Ipons3BoaHas npou3BeaeHHs ABYX
muddepeHrpyembIx GyHKIUI paBHA TPOU3BEACHUIO IIPOU3BOIHBIX
TuX QyHKIU». OTBET apryMeHTUpYIITE.

OTBeT: yTBep:K/1eHHe HEBEPHO.
IMpasuiaa nudpPepeHunpoBanuss MOryT ObITH 3aNIMCAHBI:
. (C-u(x))'=C-u'(x)

N -

. (U(X)2v(X))'=u’'(X)£V'(X)

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

4- (:.':L :| — Tx ;.1|..-I..:_.:: Lacp-er Lo

wlx P i o

w

®opmyJa Ne3 —310 dopmyJia 1Jis1 BBIYMCIEHUS TPOU3BOTHOM
npoussBeaeHus: AByX 1uddepeHunpyeMbix pyHKIHI, OHA He
COOTBETCTBYET NPUBEIEHHOMY B YTBEPK/IE€HUHU TEKCTY.

OIIK-1.B.1

Haiigute dopmyny ¢ ommbkoii. ApryMeHTUPYHTE CBOM OTBET.

[

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

N

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

| i Tx lel—uix)elx

4. (Hy e vt

vLx v lx

w

OTtBet: ommodka B (popmy.ie Ne3. Ilo npaBuay nuddepenuupoBanus
npousBeaeHus AByX AupPepeHunpyemMmbix GyHKIUI MPOU3BOAHAS
NPOU3BeACHUS BbIYHNCAAETCH 110 opmy.Jie:

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

YK-1.3.1

[IpaBuna quddepenunponanus. [IponsBoaHas Ci0XHON QYyHKIUH.
3ananue 1.
1) Haiiaute mpou3BoIHYIO (PYHKIIMH

v =5cos(7 +8x) + V7x—8

OTtBer:
3

7 =

—40sin(7 + 8x) + 1(?:{— 8) 3

2) HazoBute kakoe-nmu6o nudpoBoe cpeacTBO, MPUMEHUMOE ISt
pereHust gaHHOM 3aaaun. OGOCHYHTE Balll BHIOOP.

Oteer: K undpoBbiM cpeacTBaM, KOTOPbIE MOI'YT ObITH IPUMEHEHBI
JUIS pelleHus JaHHoi 3aaaum oTHocuTess Wolfram Mathematica-
nporpamMMHoe odecrneyeHue, BKJIKYaIiee 60/1b110ii HAOop
MaTeMaTH4eCKUX PYHKIMA B TOM YHCJIECHCTEMY KOMIBIOTEPHOM
ajaredpbl, OpUEHTHUPOBAHHYIO HA MOATO0TOBKY HHTEPAKTHUBHBIX
JAOKYMEHTOB C BHIYMCJIEHUSIMH U BU3YAJIbHBIM CONPOBOXKIEHUEM.

YK-1.3.2



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

3amanue 2.

1) Haiinure nmpon3BoHy0 QYHKIIUH
v = Scos(5+ 2x) #*In(5x — 2)
Oteer: —10sin(5 + 2x) * In(5x— 2) + 5cos(5 + 2x) # >

Ex—-2

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

OtBer: K undgpoBbiM cpeacTBaM, KOTOPbIe MOI'YT ObITh IPUMEHEHDbI
JUIS pelleHus JaHHoi 3agaun oTHocuTess Wolfram Mathematica-
nporpaMMHoe odecrneuyeHnue, BKJalo4vallnee 00J1b10i HaOop
MaTeMaTUu4ecKuX GyHKIUI B TOM YHCJIE€CUCTEMY KOMIIbIOTEPHOM
ajare0Opbl, OpUEHTUPOBAHHYIO HA MOATO0TOBKY HHTEPAKTHBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOXKIEHUEM.

3amanue 3.
1) Haiimute mpou3BoaHY0 GYHKIHH
_ —6tg(7 + 4x)
" In (7Tx—4)
OTBerT:

—-24 7

¢In(7x—4) + 6tg(7 + 4x) * —

-
cos” (7T+4x

(In(7x— 4))?
2) HazoBure kakoe-1u00 uppoBoe CpeaCcTBO, IPUMEHUMOE JIJIS
p p p
pereHust gaHHoM 3agaun. OOOCHYHTE Balll BHIOOP.

Otger: K undpoBsiM cpeacrBam, KOTOpbie MOTYT ObITH IPUMEHEHbI
JUISl pelleHus JaHHo# 3agaum oTHocuTest Wolfram Mathematica-
nporpaMMHoe odecrneyeHue, BKJIKYaIiee 00/1b110ii HAO0P
MaTeMAaTHYeCKUX QYHKIMHA B TOM YHCJIECHCTEMY KOMIIbIOTEPHOH
ajiredpbl, OpMEHTUPOBAHHYIO HA MOJATOTOBKY HHTEPAKTUBHBIX
AOKYMEHTOB C BbIYMCJICHUAMH U BU3YaJIbHBIM CONIPOBOKICHHEM.

3ananue 4.

1) Haiiaute npon3BoIHYIO (YHKIIMH
v =4/2 — 6sin(7 + 4x)
OrtBer:

1
- £ (—24)cos(7 + 4x)
2,/2 —6sin(7 + 4x)
2) HazoBute kakoe-nmu6o nudpoBoe CpeacTBO, MPUMEHUMOE IS
pereHust gaHHOM 3aaaun. OGOCHYHTE Balll BHIOOP.

Oteer: K undpoBbiM cpeacTBaM, KOTOPbIE MOI'YT ObITH IPUMEHEHBI
JUISl pelleHus JaHHoi 3agaun oTHocuTcsa Wolfram Mathematica-
nporpaMMHoe odecrneyeHue, BKIKYaIiee 00/1b110ii HAOop
MaTeMaTHYeCKUX GYHKIMHA B TOM YHCJIECHCTEMY KOMIIbIOTEPHOH
ajredpbl, OpUEHTHPOBAHHYIO HA MOATO0TOBKY HHTEPAKTHBHBIX
AOKYMEHTOB C BHIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

3amanue 5.
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https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B

1) Haiinute nmpou3BoHy0 GYHKIIUH
vy = 5cos(3 4+ 4x) + log,(3x—4)
OTger:

3
—20sin(3 +4x) +

(3x—4)In4
2) HazoBute kakoe-1100 mu¢poBOe CPEACTBO, IPUMEHUMOE JJIs
pereHust faHHOM 3aaa4un. OOOCHYHTE Balll BEIOOP.

OtBer: K undgpoBbiM cpeacTBaM, KOTOPbIe MOI'YT ObITh IPUMEHEHDbI
JUIS pelleHus JaHHoi 3agaun oTHocuTess Wolfram Mathematica-
nporpaMMHoe odecrneyeHnue, BKJalo4vallnee 60J1b10i HaOop
MaTeMaTu4ecKuX GyHKUUI B TOM YHC/Ie CHCTEMY KOMIbIOTEPHOI
ajare0Opbl, OpUEHTHUPOBAHHYIO HA MOJAT0TOBKY HHTEPAKTUBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOXKIEHUEM.

10.

[IpoBepbTe SABISETCS JIM BBIpAXKEHUE
1 .
- £ (—24)cos(7 + 4x)

2,02 Bsin i 7+

HPOM3BOAHOM QyHKIMK ¥ = /2 — 6sin(7 + 4x) ? OTBET 000CHYHTE.
OTBeT: BbIpa:keHHe ABJISETCS] MPOU3BOIHOM 1JIs1 PYHKIMHU, YTOOBI
3TO0 000CHOBATH MOKHO B3SITh IPON3BOIHYIO OT

v =2 — 6sin(7 + 4x) WK BLIYHCIUTH HeONpPeaeJeHHbIH
HHTerpaji

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

VK-1.V.3

11.

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

YK-1.B.1

12.

B KaKoii TOUKe ypaBHEHHE KacaTeIbHOM K rpaduky QpyHKIHH Y=X° -2

uMmeeT Buj y=3X-4

OtBet: Xo=1

3aiada MOXKeET ObITh pelieHa 1Byms criocodbamu. O0ocHyiTe 00a

criocoba pereHusl.

Otgert: IlepBblii cmocod 0OCHOBAH HA ONpe/leIeHHH KAacaTeJIbLHOH K

rpaguky QyHKIUH — ITO 001asi TOUYKA rpadpuka pyHKIHHN U

NPSIMO, SIBJISIIONIEHCS KAacaTeJbHOM, T.e. HY>KHO PellIUTh CUCTEMY
Ly =x"—-12

yYPaBHEHUil v =3r—4

IIpu BTOpOM cnioco0e pemeHnsi, HeO0OXOAMMO CPABHUTH 001I1Iee

ypaBHeHne KacatenbHoil ¥ = ¥(xp) + ¥ (%) (x— x,) n y=3x-4

OIIK-1.3.1

13.

ITycts B TOuke (Xo, Yo) mepecekarores ae kpusbie Y=F(X) u y=g(x). O6e
¢byuknuu Y=f(X) u y=g(X) umerot npousBogHbIe B TOUKe (Xo, Yo). Uemy
PaBEH yroj MeXay KpUBbIMU?
OtBet: Yriom ¢ Mmexay kpuBbiMu Y=f(X) m y=g(X) B Touke (Xo, Yo)
Ha3bIBAETCS YIoJI MEKIY KacaTeJIbHbIMH K MPSAMbBIM,

g lxpgl—F (xp

NpoBeJleHHBIMHU B TOYKe (X0, Y0) H tg(e) = 1+ (xa) g (x
+F(xg) g (xg

OIIK-1.V.1
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14.

[TycTh mosiokeHne TOUKH MU €€ ABMKCHUH 3a1aéTcs pyHkuuen S=S(t),
rae t — Bpemsi. Uemy paBHa CKOPOCTh TOUKH? BrInuiinre HoMep BEpHOTO
YTBEPKICHHUSI.

a) CKopocTh TOYKH paBHA NPou3BoaHO# pyHkumnu S(t)

a) CKOpOCTh TOYKH paBHa BTOPOH Mpou3BoaHOM QyHKmu S(t)

b) Ckopocts Touku paBHa auddepenimany Gynkuuu S(t)

OrtBet: a)

OIIK-1.B.1

15.

[Tycts Gynkuus y = f(x) 3agana Ha uatepsaie (a, b). HaszoBure yciosue
yobiBanus Gynkuuu y = f(X) Ha untepsae (a, b).

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

VK-1.3.1

16.

[Mycts Gynkuus y = f(x) 3agana Ha uatepsaie (a, b). HasoBute yciosue
BBINYKJIOCTH BBepX (yHKIMHK y = f(X) Ha mHTEpBaje (a, b).

OtBet: Ecin BTOpasi npousBoaHas pyHkuuu y = f(x) orpunareibHa
JUIS BCeX X U3 mHTepBaJa (a, b), To pyHKUHs BHINYKJIa BBEPX HA
3TOM HHTepBaJe.

VK-1.3.2

17.

[Mycts Gynknus y = f(x) 3agana Ha uatepsaie (a, b). HasoBute yciosue
BOTHYTOCTH (BBIMYKJIOCTH BHU3) QyHKIMHU ¥ = f(X) Ha nuHTepBaje (a, b).
OrBer: Eciin Bropasi npousBoaHasi pynkuuu y = f(X)
MOJIOKUTEILHA /ISl BCeX X U3 HHTepBaa (a, b), To pyHkuus
BOTHYTA (BBIMYKJIa BHU3) HA 3TOM HHTepPBaJIe.

VK-1.V.3

18.

ITycts nuddepennupyemas pynkuus y = f(x) 3aaHa Ha MHTepBaje

(a, b).

HM3BecTHO, 4TO B TOUKE Xo HA MHTepBate (8, b) mpoussoaHas GyHKIHH y
= f(x) paBHa Hymt0. Kakux JaHHBIX HE XBaTaeT, YTOObI YTBEPKAATh, YTO
B 3TOH TOUKe (QYHKIMS UMEET MaKCUMyM?

OtBer: B Toukax 3xcTpeMyMa Ha HHTepBaJe (3, b) nmpousBoanas
(pynkuun y = f(x) paBHa Hy 10 (Heo0X01UMOeE yCJI0BHE). ITA TOUKA
MO:KeT ObITh TOUKOH MAKCHMYMa, MUHMMYMa HJIM Nlepernda
rpaduka ¢pyukuuu. /st Toro, YTo0ObI B TOUKE ObLJI MAKCUMYM,
NPON3BOAHASA (PYHKIMH J0KHA MEHSITh 3HAK C IUIIOCA HA MUHYC.

YK-1.B.1

19.

Kakas npsmMas 11HMS Ha3bIBa€TCS aCUMITOTON rpaduka QyHKINH
y=f(x)?

OtBet: [IpsiMas TuHMS M Ha3bIBAETCS ACUMIITOTOM rpadguka
¢pynxuauu y=f(x), ecau paccrosinue d oT Touku M, nexkamieid Ha ITOM
rpaguxe, 10 NpsAMOM M CTPEMUTCH K HYJIIO IPH HEOTPAHUYEHHOM
yIaJeHUH 3TOM TOYKH N0 rpaduKy 0T HA4YaJ1a KOOPANHAT B
0€CKOHEYHOCTh.

OIIK-1.3.1

20.

Bepno 51, 4TO BBIpakeHUE
5, 2
—_— _.1l- jp— _ _.1l- —

OIIK-1.V.1




SBasiercst pemwenneM [ (5x° — 2x* ++/x¥)dx ? OtBer obocHYiiTe.
[IpuBenute aBa criocoba pereHus..
OTBeT: BhIpaKeHHe

5

5 4 2 g ,2 2
JX TGxX T + 5 siBJIsAIeTCS peleHueM

-

J (5x° —2x* + \,-"?]dx

JI;1s1 0TBETA HA 3TOT BONPOC MOKHO B3ITH HHTEIrpa
i — 5 2 25
J (52 — 22" +/x)dx=—x*——-x"+-x1+C
. 8 ] 3 5
5 4 2 3

- o
T.e xt ——x o+ 5 -3T0 0aHO M3 pemeHuii npu C=5.

Bropoii BapuaHT peleHus: B3iTh NIPOU3BOIHYI0 OT
5

5 2 2 2 y
Ix“ - Exg +-Z + 5, IPOM3BO/HAA PABHA IO MHTErPATLHON
dyaxmun  5x° — 2x° +Vx® | 3HaunT BHIpaKeHHe
5 4 2 3,2 2
;x* —;x°+-xT+5  SBISETCH pellleHHeM HHTerpaja.

21.

1. Beluucnuth HeONpeAeEHHBIN HHTETpaL:

il

J (5x% — 2x* + /x3)dx

OTtBer:

5 2 2 :
—xt——x+-xT+C

= 3 5

2. BbIYMCIUTH HEolpeIeIEHHBIN HHTErpall:

i - 3 1 P
(Vx°+3x" —5,/—)dx
Vx

(<]

OrtBer:
3 : 3 L
—xi + 1.1:4 —20xt+C

5

3. BblunMcauTh HeomnpeeEHHbIN HHTErpall:

—
i~ i

.I': TVX ;
J (?jax
f
OTtBerT:

3% 6717

—xi+ —x6+C

8 7

4. BBIYUCTUTH HEONPEAEIEHHBIH HHTETPa:

P T

X —VvX ;

J ———Jax
-:(-D

OTtBer:
L

0,5x>+0,8x T+ C

5. BbruncauTs HeonpeaenEHHbIN UHTErpal:

OIIK-1.B.1




J cos(4x — 7)dx
Otser:

1
—sin(4x—7)+C
£

22.

MeTo1bI MHTETPUPOBAHKS: METO] BHECCHHUS MO 3HAK AuddepeHnana
Y METOJ] 3aMEHbI IEPEMEHHON UHTETPUPOBAHHUSL.
1. BribGepute METO[ MHTETPUPOBAHUS U BHIYUCIUTE UHTErPal.
VYKkaxxute Kakoi METOJ UHTETPUPOBAHUS IPUMEHSIIN:
Otser:

J" 2xdx
Vxi+3
22 +3+C

Mo:xeT ObITh IPUMEHEH KAaK MeTO/J BHeCeHHs M0J 3HAK
Au(pPepeHnnana TaK ¥ MeTo/ 3aMeHbI IlepeMeHH oI
HHTErPHPOBAHUS.

2. Bribepurte MeTO MHTETPUPOBAHUS M BEIUMCIINTE HHTETPAIL.
VYKakuTe Kakoi METOJ, UHTErPUPOBAHUS IPUMEHSIIN:

x* 41
Otser:
Zarctg(x®)+ C
MoskeT ObITH IPUMEHEH KaK MeTO0/] BHeCeHHS M0/ 3HAK
Au(pdepeHnnana TaK 1 MeTO 3aMeHbI IIepeMeHH O
HHTErPUPOBaHUS.

J" dxdx

3. Bribepurte MeTO HHTETPUPOBAHUS U BHIUMCIINTE UHTETpaJl.
VYKaxxute Kakoi METOJ HHTETPUPOBAHUSI IPUMEHSIIN :

J xsin(x? + 3)dx
Ortser:

1 2
—Erﬂs(x +3)+¢C

Mo:xer OBITH IPUMEHEH METO/I 3aMEHbI IlepeMeHHOM
HHTErpUPOBaHUS.

4. BpiOepuTe METOJI MHTETPUPOBAHUS U BBIYUCIUTE UHTETpaJl.
VYKkaxxute Kakoi METOJ UHTETPUPOBAHUS IPUMEHSIIIN:

ox
J Vxcos?(yx)
Otser:
2tg(\Vx)+C
MozkeT OBITH IPMMEHEH MeTO/ 3aMeHbI epeMeHHOH
HHTErPUPOBAHMNA.

5. Bribepure MeTO HHTETPUPOBAHUS M BHIUMCIINTE UHTETPAI.

VK-1.3.1




VYKaxuTe Kakoll METO1 MHTETPUPOBAHUS TPUMEHSIIH:
J" dx
4x — x
Otser:
—2In|4 — x|+ ¢

MoaxeT ObITH IPMMEHEH MeTO/I 3aMeHbI IlepeMEeHH O
HHTErPUPOBAHUS.

23.

3aganue 1.

1) BbIYHCIUTH, IPUMEHUB METOJ HHTETPUPOBAHUS 11O YACTSIM:

J X E COSYAY

OtBert: xsinx + cosx +C
2) HazoBure Kakoe-mub60 I1U(POBOE CPEICTBO, MPUMEHHMOE IS
pereHust gaHHou 3aaaun. OOOCHYWUTE Balll BHIOOP.

OTtBeT:
K mudpoBbiM cpeacTtBaM, KOTOpble MOTYT ObITH NPUMEHEHBI JIs
pelieHusi JdaHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe oOecrnedyeHue, BKJO4Yawilee O00JbIIOH Hadop
MaTeMaTH4YeckKuX (YHKUHHA B TOM 4YHCJIe CHCTEMY KOMIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYI0 HA TOATOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB € BbIYMCJIEHUSIMHU U BU3YAJbHBIM CONPOBOKIEHHEM.

3ananue 2.
1) BrruucnuTs, NpUMEHUB METOI MHTETPUPOBAHHUS 110 YACTSIM:
[(x +1)e*dx

Otreer: (x +1)e* —e* + C
2) HasoBure Kakoe-1100 1H(PPOBOE CPEACTBO, MPUMEHUMOE IS
penieHus qaHHou 3agaun. O60CHYyiiTe Balll BHIOOP.

OtBet:
K uudpoBsiM cpercrBam, KOTOpble MOTYT ObITh NMPUMEHEHbI ISt
pemienust aaHHoW 3amaum  otHocutcss Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJOYawilee O00JbIIOH Hadop
MaTteMaTU4yeckuX (YHKUHMHA B TOM 4YHCJE CHCTEMY KOMIbIOTEPHOM
airedpbl, OPHEHTHPOBAHHYK) HAa MOJATOTOBKY HWHTEPAKTHBHBIX
AOKYMCHTOB C BLIMMCJICHUAMUA U BU3YAJIbHBIM COIIPOBOKICHUEM.
3ananue 3.

1) BeraucnuTh, NpUMEHUB METO UHTETPUPOBAHHUS 10 YACTSIM:
J xinxdx

Otser: 0,5x* (Inx—0,5) + C
2) HasoBure Kakoe-m1u00 1HU(POBOE CPEACTBO, MPUMEHUMOE IS
penieHus qaHHou 3agaun. OO0CHYyiiTe Balll BBIOOP.

OTtBet:
K uudpoBbiM cpeacTtBamM, KOTOPble MOTYT ObITh NPUMEHEHBI IJIs
pelieHusi aHHOM 3agaud  oTHocuTca Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJWO4Yawilee O00JbIIOH Hadop
MaTeMaTu4ecKuX (QYHKIUI B TOM YMCJIECHCTEMY KOMIbIOTEPHOM

VK-1.3.2
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ajaredOpol, OPHMEHTHPOBAHHYI0 HAa MOATOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.
Samanue 4.

1) BBILII/ICJ'II/ITI), IIPUMEHUB MCTOA MHTETPHUPOBAHUA 110 YaCTAM:
_'|,': = sinxdx

OtBeT:—x’cosx + 2xsinx + 2cosx + C
2) HasoBure Kakoe-n1u00 mH(POBOE CPEACTBO, MPHUMEHUMOE IS
peureHus qanHou 3agadn. OO60CHYITEe Balll BHIOOP.

OTtBerT:
K nudpoBbiM cpeacTBaM, KOTOPbIe MOI'YT ObITH IPUMEHEHBI IS
pelieHus JaHHOI 3aga4u oTHocuTcest Wolfram Mathematica-
nporpamMMHoe odecrieueHue, BKJIOYawmiee 00J1b110ii Hadop
MaTeMaTH4ecKuX GyHKIHUI B TOM YHCJIe CHCTEMY KOMIIbIOTEPHOIi
aredpbl, OpUEHTHPOBAHHYIO HA MOATOTOBKY HHTEPAKTHBHBIX
AOKYMEHTOB € BbIYMCJIEHUSIMHU U BU3YAJbHBIM CONPOBOKIEHHEM.

24,

3aganue 1.

1) BblunciIUTE ONPEACICHHBIA HHTETPA:

-

J dx

a0

OtBet: 2
2) HazoBute kakoe-m1u00 mudpoBoOe CPEACTBO, MPUMEHUMOE IS
peuieHus qaHHou 3agaun. O60CcHYyiiTe BaIll BBIOOP.

OTtBeT:
K umudpoBbsiM cpeacrBaM, KOTOPble MOI'YT ObITh NMPUMEHEHbI JIsl
pelieHusi AaHHOM 3agauyd  oTtHocuTca Wolfram Mathematica-
nporpaMMHoe oOecrnedyeHne, BKJOYawilee O00JbIIOH Hadop
MaTeMaTHYeCKUX (PYHKIHH B TOM YHCJE CHCTEMY KOMIbIOTEPHOI
ajaredOpbl, OPHMEHTHPOBAHHYI0 HAa MOATOTOBKY MHTEPAKTHUBHBIX
AOKYMEHTOB C BbIYMCJIEHUAMH U BU3YAJIbHBIM CONIPOBOKICHHEM.

3amanue 2.

1) BbluuciInTE ONPEICICHHBIA HHTETPAT:
1

J 2dx

0

OtBet: 2
2) HazoBute kakoe-mu60 mudpoBOe CPEACTBO, MPUMEHUMOE IS
penieHus qaHHou 3agaun. OO0CHYyIiTe Balll BBIOOP.

OTBeT:
K uu¢poBbiM cpeacrtBamM, KOTOpble MOTYT ObITh NPUMEHEHbI sl
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pelieHusi aAaHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJIO4Yawilee O00JbIIOH Hadop
MaTeMaTU4YecKUX (PYHKUHMH B TOM 4YHCJe CHCTEMY KOMIbIOTEPHOIi
ajareOpbl, OPUMEHTHPOBAHHYI0 HAa MOATOTOBKY MHTEPAKTUBHBIX
JOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONPOBOKIEHUEM.

3aganue 3.

1) BeruuciuTe onpeaeacHHbIN HHTETPa:

3

J xdx

"

Oreer: 9/2-4/2=5/2
2) HazoBute kakoe-1u00 nuppoBoe CPeACTBO, MPUMEHUMOE IS
pereHust JaHHou 3aaaun. OOOCHYWUTE Balll BHIOOP.

OTtBeT:
K umudpoBbiM cpeacTrBaM, KOTOpble MOTYT OBITH NMPUMEHEHBI IJIs
pelieHusi aHHOM 3agauyd  oTHocuTcss Wolfram Mathematica-
nporpaMMHoe oOecrnedyeHue, BKJIO4Yawilee O00JbIIOH Hadop
MaTeMaTH4YeckuX (YHKUHHA B TOM 4YHCJIe CHCTEMY KOMIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYI0 HA TOATOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB € BbIYMCJIEHUSIMHU U BU3YAJbHBIM CONPOBOKIEHHEM.

3ananue 4.

1) BbluuciInTE ONPEICICHHBIA HHTETPA:

0

J 3y

-1

Otreer: 0-1/4=-1/4
2) HazoBute kakoe-11u00 nuppoBOe CPEACTBO, MPUMEHUMOE IS
pereHust gaHHOM 3aaaun. OOOCHYWUTE Balll BHIOOP.

OTtBet:
K uudpoBbiM cpeacTtBamM, KOTOPble MOTYT ObITh NPUMEHEHBI IJIs
pelieHust JaHHOl 3amayu  ortHocuTca Wolfram Mathematica-
nporpaMMHoe olecrnedyeHue, BKJWO4Yawilee 00JbIIOH Hadop
MareMaTu4ecKuX (QyHKIUIA B TOM 4MCJ/ie CHCTEMY KOMIIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYI) HA TMOArOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOKIEHUEM.

3amanue 5.

1) Beruucnute onpeaeacHHbIN HHTETPa:
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1

J 2% o

-1

Oteer: e-e!
2) HazoBute kakoe-in00 nuppoBoe CPeACTBO, MPUMEHUMOE IS
peuieHus qanHou 3agadn. OO0CHYITE Ball BHIOOP.

OTtBet:
K mudpoBbiM cpeacrBaM, KOTOPble MOI'YT ObITh NPUMEHEHbI JIsl
pelieHusi aHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe oOecrnevyeHue, BKJO4Yawilee 00JbIIOH Ha0op
MaTeMaTU4ecKHX (PYHKUIHMH B TOM 4YHCJEe CHCTEMY KOMIbIOTEPHOIi
ajareOpbl, OPUMEHTHPOBAHHYI0 HAa MOATOTOBKY MHTEPAKTUBHBIX
AOKYMEHTOB € BbIYMCJIEHUSIMHU U BU3YAJbHBIM CONPOBOKIEHHEM.

25.

1. TlpounTerpupyiite TPUrOHOMETPUUECKYIO () YHKITUIO

( COSX X

OtsBer: 0,5

2. llpouHTErpupyiTe TPUTOHOMETPHUIECKYIO (PYHKIIUIO

|r Ccosxdx

"

Otser: 0O
3. TIpouHTErpUpylTE TPUTOHOMETPHUUCCKYIO (DYHKITUIO

Otsert:0,25
4. IlpouHTerpupyiTe TPUTOHOMETPUUECKYIO (DYHKIIHIO

|r sinx dx

"

OtBer: 2

5. IIpouHTerpupyiite TPUrOHOMETPUUECKYIO (DYHKIIHIO

( sinx dx

OtBer: 1

YK-1.B.1

Cemectp No2
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26. | Kakas pyakuus z = f(x; V) Ha3bpIBA€TCS HEMPEPHIBHOW B TOUKE OIIK-1.V.1
My (0 ¥0)?
OtBer: ®ynkuusa = = f(x; V) Ha3pIBaeTCs HeMpPepbIBHOW B TOYKe
My (x5: vy ), ec/iH OHA ONIpeeieHa B ITOM TOUKe U HEKOTOPOii ee
OKPEeCTHOCTH, MMeeT npenes [im (M) M ITOT mpeaes paBeH
M- J"’!:
3HA4YeHUI0 (PYHKIHMH Z B TOUKe M,
27. | Kakas u3 hopMyrn cootBercTByeT auddepenimany GyHkmun y=e<? OIIK-1.B.1
a) dy=2e?*dx
b) dy=e*dx
c) dy=2e*dx
OrBer: a)
28. | YacTHbIe IPOU3BOIHBIC YK-1.3.1

o = gz
1. Haiigure yacTHBIE IPOU3BOHEIE L Ho GyHKIHN

sin(3+8x —7y)

2 —x3y7
r':ls'.'S—B.r—?}'iEBIIZ—xj}"- :I—s'z'ra'.'S—Bx—?}'ZS.r‘.}".
OrBer: 3 7.2
| 2—x }" |

z:

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

(2= y)
o 8z A=
2. Haiiaute yacTHbBIE MPOU3BOIHBIC el byHKIIIN
sin(3 + 2x — 5y)
z= —
2 —x=y!
cos(3+2x—5y) sEIIZ—x'}}"- :I—s'z'ra'.'S—Zx—E}'i-Ixj}".
Orser: 1 7.2
| 2—x }" |
—cos(3+2x—5y)*5(2—x*y") +sin(3+ 2x— 5y)7x*y*
(2 —x*y")?

o 8z fz
3. Haiinure 9acTHBIE TPOU3BOIHEIC e L GbyHKIIN

sin(1l+4x — 3y)

z= —
3+ xey!
cos(1+4x—3y)+4(3+x°y" |- sin(1+4x—3y) 22"y
OTtBer: —— 3
13+x"y" )
—cos(1+4x—3y)*3(3+ x%y") —sin(1+ 4x— 3y)7x*»°
(B3 +2y7)
o T
4. Haiinute yacTHbIE MPOU3BO/IHBIE EPR byHKIIUU
sin(7 +4x —7y)
Z —_

3 __3{.3_1_.1’:




cos(T+4x—Tyl+d(3 —.1"1_1.'5]— sinl ?—4.1'—?_1.'13.1":_1.'5

(3—x3y6)"

—cos(7T+4x—Ty)+*7(3—xX*y®) +sin(7+ 4x— 7y)6x’y°
(8 —x*y®)?

OTtBeT:

o 8z 8=z
5. Haiinure yacTHbIE MPOU3BOJIHBIE .1 = byHKIIUN

sin(5+ 8x — 5y)
3 —_T{'L'_'I.‘E
ros(5+8x—53)+8(3—x"3" )+ sin(5+8x—5y 142"y

(3—xty®)"

Z:

OTBeT:

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

(3 — x*y®)?

29.

Brimucath ycioBue npu KOTOpOM BhIpaKeHHE
P(x,y,z)dx + Q(x,y,z)dy+R(X,y,z)dz
npeacTaBisieT coboi quddepeHnnan HeKoTopoi GyHKIMHU U(X,Y,Z).
Ortger: [laHHOe BhIpaxeHue MpeacTaBJsieT co00ii nudpdepenunan pynkuun
u(x,y,z), ecan: P(x,y,zZ) — 310 4yacTHasi npou3BoaHasi pyHKIMHU U(X,Y,Z) Mo
X,
Q(X,y,2) - 370 yacTHasi npou3BoaHasA GyHKIUH U(X,Y,Z) mo Y:
R(X,y,Z) 3T0 yacTHasi npou3BoaHasi PyHKIMHU U(X,Y,Z) 1O Z.

YK-1.3.2

30.

Kakas Touka Ha3bIBaeTCs TOUKOW MakcumyMma GyHKuuu = = f(x; v)9

Otser: Touka (X;;V;) Ha3bIBaeTCs TOYKOH MaKCHMyMa pyHKIHH
z = f(x;¥) , ecliW cylIeCcTBYeT TaKasi & - OKPECTHOCTb TOUYKH

(xpi Vo) ¥ IJIS BCEX TOYEK (; V), OTJIMYHBIX OT (% 4; vy ), U3 4-
OKPECTHOCTH TOYKH( X ; V; ) BHINOJIHSETCS HEPABEHCTBO:

flxy) < f(xi ¥)

VYK-1.V.3

31.

1. Haiiti npou3BoAHYIO QYHKIUU

flx,y) = (8+5x* +2yv* — 7x®y*)* B Touke K(1,1) no

HarnpaBJIeHUIO K Touke M (2,6)

—2256

OtBeT: —
vE

2. Haiitin mpon3BOAHYIO QYHKIIUU

fla,v) = (7—x%+ 2y™" —x~'»*)" B rouxe K(1,1) no
HaIpaBJIeHHIo K Touke M (4,3
-280

OT1BeT: —
V13

3. Haiitu npou3BoaHyI0 QYHKIUU

fla,y) = (7—2x7+ 2y —x%y™1)" B Touke K(1,1) no
HarpaBleHHIO K Touke M (5,2)

272
OTBeT: —
V1T

4. Haiitu npou3BOIHYIO (DYHKIIHIO

YK-1.B.1




T

flx,y) = (11— 2x* + 2y* — x%
HAIpaBJICHHIO K Touke M (5,6)
-1520

TBET: ——
O € vl

B Touke K(1,1) o

)

5. Haiitu npou3BoaHYIO QYHKINU

fle,v) = (5+4x 1 —2v® — 2x%y*)? B Touke K(1,1) mo

HarpaBJICHUIO K Touke M (2,3)

-380
OTBeT: —
vE

32.

Chopmynupyiite He0OOX0IMMOE YCIIOBUE IKCTPEMyMa
nuddepeHnupyeMoii QyHKIUK JBYX IEPEMEHHBIX Z = f(x; V),
OtBer: Eciin B Touke N(xy;v,) nuddepenuupyemas GyHKuus

z = f(x; V) UMeeT IKCTpeMyM, TO ee YaCTHbIE IIPOU3BOAHDIE B ITO
TO4Ke paBHbI Hy M0 | (x5;1,) = 0, f ’_,_. (x4:v5) = 0. 970 ycaoBue
HA3bIBAETCS HEOOXOTHUMBIM YCJI0BHEM IKCTPEMyMa.

OIIK-1.3.1

33.

Kakoe ypaBHeHue Ha3biBaeTcs quddepeHInalbHbIM YpaBHEHHEM
MIepBOTO MOpsiiKa?
OtBer: /lu¢depeHunaabHbIM ypaBHEHHEM IEPBOro MOPSAIKA
Ha3bIBaeTCs ypaBHeHUe, cBsi3biBawomiee X, Y U Y'. OHO MoxkeT ObITh
3aJ1aHO0 B OJHOI U3 ¢opm:
Flx,y,¥") =0,

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

OIIK-1.V.1

34.

B kakom ciydae ¢pyukiust y=¢(x,C) (uwau ®(x, y, C) = 0), sBiseTcs
o0uMM perieHreM AudepeHnnaibHOro ypaBHEHUs IEPBOro mopsaka’?
OTtBer: O0mMM peieHueM (00IIMM HHTErPaJIoOM)
audepeHINATBLHOr0 ypaBHEHHS NEPBOTo MOPSAKA Ha3bIBaeTCH
¢yukuus y=¢(X,C) (mmm ®(x, y, C) = 0), koTopas

a) ABJISCTCS pelIeHueM YPaBHEHHUs NpH j100oM gonyctumom C;

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

3HA4YeHUH NOCTOSTHHOM C.

OIIK-1.B.1

35.

SBnsercs mu GyHKnus x- + v — 2x = C 00IIUM peleHreM
muddepernmansHoro ypapuenus X+yy' = 1?

Otser: IndpepeHuupyst ykazaHHYI0 HeSIBHO 32JaHHYI0 (PyHKIHIO
x* 4 y*® — 2x = C, nosyuaem paBeHcTBo:2x + 2yy' — 2 = 0, T0 ecTh
x+vy' =1

Na, pynkuus x* + y> — Zx = € apasieTcs 00IMM pelIeHHeM
Au(pPepeHInATbLHOI0 YPABHECHUS.

VK-1.3.1

36.

Haiigure obuue permenus nuddepeHanbHbIX ypaBHEHHH,
MpeACTaBICHHBIX HUXKe. HazoBuTe kakoe-1mbo mudpoBoe CpeacTBo,

KOTOPOC MOIKET OBITh MPUMCHCHO IJId PCUICHUA JIaHHOM 3aJa4H.
1

OtBer: ¥ =In|x| + C

OnHum u3 undpoBbIX CPeaCTB, KOTOPbIe MOT'YT ObITh IPHMMEHEHbI
JUIsl pelleHusl JaHHOM 3a1a4M, OTHOCHTCS
Wolfram Mathematica

VK-1.3.2




2. y' =2
i -

OtBer: ¥ = 5In|x| +C

OnnuMm U3 Hu@poBbHIX CPEACTB, KOTOPbIe MOT'YT ObITH IPUMEHEHbI

JUUISI pellleHUs1 TaHHOM 3a1a4M, OTHOCUTCS

Wolfram M_athematica

1

!
A

3 b 3

OtBer: y = ﬁlnlxl +C

OnHuMm u3 Hu@poBbHIX CPEACTB, KOTOPbIe MOT'YT ObITH IPUMEHEHbI
JUJISI pellleHUs1 TaHHOM 3a1a4M, OTHOCUTCS
Wolfram Mathematica

OrBer: ¥y =7 In|x| + C
Oanum u3 nHGPOBLIX CPEICTB, KOTOPbIE MOIYT OLITH PUMEHEHbI
JJIS pelIeHus JaHHOM 3224, OTHOCHTCS

Wolfram Mathematica
3

OtrBer: ¥ =3 In|x| +C
Onauum 13 HHGPOBHIX CPEICTB, KOTOPbIE MOTYT ObITH MPHUMEHEHbI
IS peleHns JaHHOM 32124, OTHOCHTCS

Wolfram Mathematica
9

6. y' ==
E 4
OrBer: ¥ = 9In|x| +C
OnHum u3 nndpoBbIX CPeaCcTB, KOTOPbIe MOI'YT ObITH IPHMMEHECHBI
JUIsI pelieHust JaHHOM 3a1a4M, OTHOCUTCS
Wolfram Mathematica
1Ly =2
C -
OrBer: ¥y =12In|x| + €
OnHum u3 undpoBbIX CPeaCcTB, KOTOPbIe MOI'YT ObITH IPHMMEHECHBI
JUIsI pelieHust JaHHOM 3a1a4M, OTHOCUTCSI
Wolfram Mathematica
2. y'=2
C .
OrBer: ¥y =31In|x| + €
OnHuMm U3 HU@poBHIX CPEACTB, KOTOPbIe MOTYT ObITH NPUMEHEHbI
JJIS1 pellleHUs1 TaHHOM 3a1a4M, OTHOCUTCS
Wolfram Mathematica
3 '|.‘:|'|l = E
C) -
OtrBer: ¥ = 17In|x| + €
OnHuM U3 HU@poBHIX CPEACTB, KOTOPbIe MOT'YT ObITH IPUMEHEHBI
JJIS1 pellleHUs TaHHOM 3a1a4M, OTHOCUTCS
Wolfram Mathematica
—

4, y' =

x




OtBer: ¥ =27 In|x| + C

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

37. | Pemmre 3amauy Komm npu HavansHbIX yenoBusx: Y(1)=2 , T.e. Haiinute | YK-1.V.3
YyacTHbIC perieHus auddepeHInalbHbIX YpaBHEHUH, TPEICTABICHHBIX
HUKE

r=1
1. y = -
OtBer: ¥ = In|x| + 2
2. y' =2
o) -
OtBer: ¥y = 5In|x| + 2
3.y ==
TS 3x
OtrBer: y = glnlxl +2
—
4, y = -
OtBer: ¥ = 7 In|x| + 2
5. y' =2
C ) »
OtBer: ¥y = 3 In|x| + 2
6. ' =2
. .
OtBer: ¥y = 9In|x| + 2
7.y =2
. -
OtBer: ¥ = 12In|x| + 2
8. y' =2
C ) .
OtBer: ¥ = 31In|x| + 2
9. y' ==
OrBer: y =17 In|x| + 2
10.v" = =
X
OrBer: y =27 In|x| + 2
38. | BemummTe HOMEp 0T KOTOPBIM PACIIOJIOKEH Psil, VIS KOTOPOTO HE VK-1.B.1

BBITTIOJIHACTCA HCO6XOI[PIMBII>1 IIpHU3HAK CXOI[I/IMOCTI/I?

oa n®+3
1 Zn:l‘ n?+7

2) Zfz" n3_+-1-
- 5n?
3) 2"213r12—2
oo n=+3
4) En=:

n¥+1




OTtBer: 3)

39.

Kaxkue npusHaku uccienoBanus Ha CXOAUMOCTb IPUMEHSIIOT IS
YHCIIOBBIX PSAJIOB C MOJIOKUTEIHHBIMU YICHAMU?
a) mpusHak /lanamGepa

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

Ortser: a), d)

OIIK-1.3.1

40.

Ecnu psin cxomutes, TO 9TO MOKHO CKa3aTh 00 00IIeM YICHE 3TOTr0o
psana?

Otger: Ecan psig cxogurcs, TO ero 001IMii YieH i, CTPEMUTCH K
HYJII0, T.e. [im 1, = 0. IT0 yTrBep:KIeHue Ha3bIBACTCH

n—oo
HEeO0XO0AUMBbIM MPU3HAKOM CXOIMMOCTH psiia. B yacTHOoCTH, eciin
001IMH YJIeH 1, He CTPEMHUTCH K HYJII0, TO PSIA PACXOAUTCS.

OIIK-1.V.1

41.

Ecnu o6muii wieH psaga i, He CTPEMHUTCS K HYITIO, YTO MOXKHO
YTBEP)KJIATh O CXOJUMOCTH psia?

OtBet: Eciin psii cX0QUTCS1, TO €ro 00IIUIA YIeH 1i,, CTPeMHUTCH K
HYJI0, T.e. [im 1, = 0. ITo yTBep:KIeHUuEe HA3bIBACTCH

1 —+0a
HEe00X0AUMBbIM NMPHU3HAKOM CXOJAMMOCTH psaaa. B yactHocTH, eciin
001IMii YJIeH 1, He CTPEMHTCS K HYJII0, TO PsSii PACXOJUTCH.

OIIK-1.B.1

42.

OOmuit uneH psaga i, CTpEMUTCS K HYIIO. JJocTaTo4HO JI1 3TOTrO Ui
TOT0, YTOOBI YTBEPKAaTh, YTO JAHHBIN PSAJl CXOAUTCSA?

Otger: Ecan psin cxogurcsi, TO ero o01IMii YieH 1, CTPEMUTCH K
HYJI0, T.e. [iim 1, = 0. IT0 yTBep:KAeHUuEe HA3bIBACTCH

71 —+oo
HCOﬁXO}II/IMLIM MNPU3HAKOM CXOIMMOCTH psAda, HO OHO HE ABJIACTCH
A0CTATOYHBIM AJH TOro0, YTOObI YTBEPKIAATD, UTO PHAI CXOAUTCH. T.e.
PHAA MOKET ObLITH KaK CXOAANIIMMCH, TAK U paACXoastlmumMcCs.

VK-1.3.1

43.

o sn®

n=1 Inl-2
HCCJ’ICI[OB@.TB I[aHHBIfI psAa Ha CXOOUMOCTD. BBI6epI/ITC METO/
HCCJIICOOBAHUA N3 CIINCKA.

a) HMHTerpaipHbIi TPHU3HAK CXOAUMOCTH

b) Heo6xonumplii MpU3HAK CXOAMMOCTH
c) Ilpusnak Kommu
d) Ipusnak lanambepa

OTtBer: Psia pacxoaurcs, He BLINOJIHSAETCS HE00X0TUMBIH
npu3HaK — b)

YK-1.3.2

44,

1. HccnenoBaTh CXOAUMOCTB PSIAa 2o -

(G

(1mn—
5

a | o

(5 [ S

OTBeT: cxoauTcs

- [4n
2. HccrnenoBaTb CXOAUMOCTB psifia 2o -
n=1 g,

OTBeT: cxoauTcH

YK-1.V.3




- [Im—3 2M
3. MccrnenoBarh CXOAMMOCTD PSfia 2o | ————
[ 0¥l "

(=

OTBeT: cxoaurTcs

- [4mn
4. HccnenoBarh CXOAUMOCTD Pt 2oe ) ———
o I_ e

OTtBer: pacxoaurTcs

= (In+3 )+
5. HccrenoBarh CXOIMMOCTh Psijia 3. ——

+=1 (e a0

OTBeT: cxoauTco

45.

B [1n—
1) MHccnenoBarh CXOAMMOCTD PSAA 2oy —
o

[ G4

3|

(5  ]

OTBeT: cx0auTCA
2) Kakoii npusHak Bel ucnons3zoBanu. O00CHYyHTE CBOH BBHIOOP.

o
Tn+l _ =

OtBer: npuMenuM npusHak Jlaasamoepa. [ = lim

, T.K.
fi—+oo TR 3

2\3<1, To psia cxoaurcs. [IpuzHak cpaBHenuns u npusHak Komm He

VYK-1.B.1

46.

MO3BOJIAT OTBETHUTH HA BOIIPOC 3aJJaHUS.

{4n—5

1) HUccrnenoBaTh CXOAUMOCTb Psijia 2, om y ———
n=1" 120

OTtBeTt: pacxoaurcs
2) Kakoii npusHak Ber ncrons3oBani. O00CHYHTE CBOM BHIOOD.
OtBer: npumenum npusHak Kommu. [ = r;..-'uc1r—“=4 , T.K. 4>1, TO psig
cxoaurcs. Heo0Oxoaqumblii NpU3HAK, IPU3HAKH CPABHECHUS H
Janambepa He M03BOJISIIOT OTBETUTH HA BONPOC 3aJaHHS.

OIIK-1.3.1

47.

wm  Lln+3)4"

1) HccnenoBarh CXOAMMOCTb PAAA 2.

=1 (1m+4)5"7

o

OTtBeTt: cxoaurcs
2) HazoBute kakoe-mu00 mudpoBoOe CPEACTBO, MPUMEHUMOE IS
peuieHus qaHHou 3agaun. O60CHYIiTe Balll BHIOOP.

OtBet:
K uudpoBbiM cpeacTtBamM, KOTOPble MOTYT ObITh NMPUMEHEHBI 1JIs
peuienusi gaHHOM 3amaum  otHocutrcsi Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJWO4Yawilee O00JbIOH Hadop
MareMaTu4ecKuX (QyHKIUIA B TOM 4MCJie CHCTEMY KOMIILIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYI) HA TMOArOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

OIIK-1.V.1

48.

IlycTh JaH 3HAKOYEPEAYIOMMUHCS PAJ L=y U, Ecim pas,
COCTaBJICHHBIN U3 a0COIIOTHBIX BEIUYHH |Un|, CXOAUTCS, TO YTO MOXKHO
CKazaTh 0 3HaKouepenyromemcs psaae? Beibeprure BepHBIil OTBET.

a) Psan cxomures

b) Psn pacxomutcs

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

C) Psag cxomurest abOCOTIOTHO

OtBeT: C)

49,

Ecnu aGcomroTHRIC BETMUMHBI YWICHOB 3HAKOYEPEAYIOMIETOCs psiia
2w— 1, yOBIBAIOT M OOLIMI WIEH pAa CTPEMUTCS K HYIIIO, TO Y4TO
MOJKHO CKa3aTh O CXOJUMOCTH psiyia? BeiOepuTe BepHBIH OTBET.

a) Pax cxoaurcs

b) Psx pacxoaurcs
C) Psan cxomurcst aGCOIIOTHO

OtBet: a)

VK-1.3.1

50.

Crenennsie psabl. UHTEpBal U paguyc CXOJUMOCTH.

1. Haiitn 061acTh CXOAUMOCTH psia

oo

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

n=0
Oreer: (—1;1)

2. Haiitu paanyc cCXOAMMOCTH psaa

Z[Ex)” =1+ 2x+4x*+ 4 2"+ -

n=0
OtBer: R=0,5
3. Haiitu paauyc cXoauMOCTH psaa

Z(EI]” =1+ 5y —25_;(: N L
n=0
OtBer: R=0,2

4. Haiitu pagnyc cXoauMOCTH psaja

Z( 1)*(3x)" _, 3x (3x)° | (=1)"(30)"

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

5. O61acThIO CXOMMOCTH Psia

oa

Z Colx—a)"=Cy+Ci(x—a)+ Cilx—a)* ++C,(x—a)”
n=0
SBnsiercst uutepsai (2; 4). Haitaure ero paguyc cxoauMoCTH.
OtBer: R=1

YK-1.3.2

51.

CTeneHHON paf 2 =g &, " CXOAUTCA B TOUKe Xo.UTO MOXKHO
YTBEPKIaTh 00 a0COIFOTHON CXOJMMOCTH 3TOTO Psijia B KaKI0U 3
TOYEK X, TAKHUX, uTo|x| < |x;[?

Ortser: Ecan crenennoii psag 25—, @,,x " cX0QUTCA B TOUYKE X0, TO, OH
a0COJIIOTHO CXOUTCS B KAXK/I0H TOUKe X, 115l KOTopoii [x| < |xg].
JTO yTBepsKAeHHe Ha3bIBACTCSl TeopeMoil AdeJst.

VK-1.V.3




52.

Pasnoxuts Muorounen f(x) = —x* —10x" —30x — 31 Bpsn
Teilslopa B OKPECTHOCTH TOUKH ¥ = —2
Orser:

flx)=—-3—-2(x+2)—4(x+2)*— (x+2)°

PaznoxuTs MHOrOuNeH f(x) = —x* —2x~ + 5x — 1 Bpan
Teilsiopa B OKPECTHOCTH TOUKM ¥ = 1

OTtBeT:
flx)=1-2(x—1)—5(x—1)"— (x—1)?

Paznoxutb MuHOTOWIeH f(x) = —2x° + 14x~—25x +12 B
psan Teiopa B OKPECTHOCTH TOUKH ¥ = 2

OTtBer:
flx)=2+7(x—2)+2(x—2)"—2(x—2)°

Pasnosxuts Muorounen f(x) = —2x* —2x°+7x + 13 Bpan
Teilsiopa B OKpPECTHOCTH TOUKH ¥ = —1

OTtBer:
flx)=6+5(x+1)+4(x+1)*—2(x+1)°

Pasnoxuts MuHOrouwnen f(x) = —2x"—7x"—x +9 Bpax
Teilopa B OKpECTHOCTH TOUKH ¥ = —2

OTtBer:
flx)=—1+3(x+2)+5(x+2)*—2(x+2)°

YK-1.B.1

Bompocsr (3amaun) st 3aueta / qudd. 3auera npejgacraBieHsl B Tabmuie 16.

Tab6muma 16 —

Bomnpocsl! (3agaun) 1uis 3adera / nud¢. 3auera

Ne /1t

[Iepeuens Bonpocos (3aga4) ans 3a4dera / qudd. 3ayera

Kon
WHJUKAaTOpa

Y4eOHBIM MJIaHOM HE NPEAYCMOTPEHO

[lepeuenp TeM s KypCOBOTO MPOEKTUPOBAHUSA/BBIIIOIHEHUSI KYypCOBOM pabOTHhI
MpeJICTaBICHbI B Ta0nwmie 17.
Tabnuna 17 — Ilepeyens TeM Juist KypcOBOTO NPOEKTUPOBAHMSI/BBITIOIHEHUS KYPCOBOM pabOThI

Ne /i [TpumepHBIii TepeueHb TeM sl KypCOBOTO MTPOEKTHUPOBAHUS/BBINIOIHEHUS
j KypCOBOM paboOThI
Y4eOHbIM MJIaHOM HE IPEIYCMOTPEHO
BOHpOCBI AJi1 MPOBEACHHUA HpOMe)KYTOqHOﬁ arrécrallun B BHAC TCCTUPOBAHUA

npeJIcTaBIeHbI B Ta0nuie 18.

Tabnuua 18 — [IpumepHbIii epeueHb BOIIPOCOB JJIsi TECTOB
Ne
Kon
o/ IIpuMepHBIii IEpeYeHb BOIIPOCOB ISl TECTOB UHJAKATO
a
- P




TuroBoil BapuaHT TECTOB

1 cemectp
Boruuciure 1) 1 YK-1.3.1
npezaen 2) 3 YK-1.V.3
. 3x74+2x—J3) 15
s U
OTtBet: 3)
Toukoi 1) 6 YK-1.3.2
paspbiBa 2) 2
byHKIIIH 3) 1
v xr—3 4) 4
l (_x':—E;'lf;lt_x' OTtBet: 3)
SBJIISICTCS TOYKA
[TpousBoHas 1) 2x-4%In4 YK-1.V.3
GyHKIUM 2) 2x-4°71 OIIK-
y=x"-4" 3) x-4%(2+x) 1.Y.1
paBHa 4) x-4%(2 + xIn4)
Ortsert: 4)
Aobcuucca 1) 8 VK-1.B.1
IKCTpEeMyMa 2) 05
byHKIMH 3) 1
y=8—x"+x|4) -05
paBHa Ortser: 2)
Boruncnure 1) ———+ OIIK-
MHTErpa aretgx 1.3.1
r dx 2) Inlarctgx| +C
J (1+xarctglf? — m.:g:x +C
1
4) arct gx v
OtBet: 1)
Berunciure 1) 0,5(3-8x)0°(-8) OIIK-
MPOU3BOIH ; 1.V.1
@I;HKHHH YO 12) 0,5 (3-8x)°5 (8)
y=(3-8x)%° 3) 0,8 (3-8x)%° (-8)
4) 0,5 (3-8x)°8 (-8)
Otser: 1)
Brruncanre 1) v =251 OIIK-
NPOM3BOAHYIO | 2) v = e™* 1.B.1
BTOPOTO 3) yv=r5e™ ! OIIK-
nopsiaKa 4) 25 1.V.1
ynximn Ortger: 3)
y = g5*-1
O06parHoit 1) v=x* VK-1.3.1
(yHkmei no 2) v=—
OTHOILECHHIO K 3) y=Inx
LA
yv=e
: OTtBet: 3)

ABJIACTCA




byHKIIUS

9. | [lepBas 1) ckopocTh H3MeHeHHsI PYHKIUH VK-1.3.2
IIPOU3BOIHAS 2) wHampaieHue QyHKIUU
byHKIUHA 3) mnpupaieHue GyHKIHH
HOKAa3bIBACT: 4) MIpUpAIICHUE apryMeHTa (pyHKIIMH
Otgert: 1)
10.| Juddepennuan | 1) OTHOIIECHHIO MPHpAIIEHUS PYHKIUH K IPHPAIICHUIO YK-1.V¥.3
¢byHKIMU paBeH aprymeHra
2) TPOU3BEICHUIO MPHUpALICHUS QYHKIIMN HA TIPHPAICHAES
apryMeHTa
3) mpou3BeIeHUI0 POU3BOIHON HA MPUPAIIEHHE
aprymeHra
4) npupalIeHHio apryMeHTa
OtBet: 3)
11.| Boruucnure 1) 1 YK-1.B.1
YHUCIIO TOYCK 2) 2 OIIK-
pa3pbiBa 3) 3 1.V.1
byHKIMH 4) 0
- x + 2] Orser: 3)
T (x4 33 (- 4)°
12.| Boruncnure 1) 0 OIIK-
npeaen 2) 9 1.3.1
. sin®3x 3) 3
lim —= 4 1
Otger: 2)
13.| VpaBHeHue 1) y=2x+ 4 OIIK-
KacaTeJbHOM K | 2) v = 4x + 3 1.V.1
rpaduxy 3) y=2x—5
dyHKIHIH 4) y=3x—4
y=x"—12 Ortger: 4)
B €T'0 TOYKE C
abcruccoit
Xo= 1 umeeT BUI
14.| Beruucnure 1) 0 OIIK-
3HAYCHHE 2) -1 1.B.1
MIPOU3BOTHOM 3) 3
BTOPOTO 4) -4
nopsiiKa OTtBert: 4)
byHKIIUA
v = sin2x + 4x
B TOUKE X = —
15.| MHoOXkecTBO 1) — Y sin3dx —tcos3x+C VK-1.3.1
TIepBOOOPA3HEIX ) 1
byHKIH 2) 3xsin3x + Scos3x +C
flx) = —xcos(3 ©3) 3xsindx — éco s3x +C
UMECT BU 3xsin3x 4+ 9cos3x + C

4)




OTtBer: 1) -

16.| Berunciure 1) VK-1.3.2
WHTETpal VK-1.V.3
il d.—‘l
J xinx 2)
3)
4)
2)
OrBer: 3)
17.| Eciu k 1) |1E“_ VK-1.V.3
OIIpeIelIEHHOMY :
MHTErpay 2) 6 [ XL
54 dx Y1+l
), 7w 3) [ ==
IPUMEHUTH 2 5
[I0JICTAHOBKY 4) 6], 3.2 ¢
x =t To OH
MIPUMET BU]T Ortser: 4)
18.| Teno mBuxercs | 1) 6 VK-1.B.1
10 3aKOHY 2) 4
S(t)=5t3+1, 3) 10
Torga ckopocte | 4) 15
B MOMEHT Otsert: 4)
Bpemenu t=1
paBHa
19.| Ykaxute 1) Xu sinx OIIK-
byHKIMH, 2) X utg2x 1.3.1
KOTOpEBIE 3) Xwu COoS2X
SIBIISTFOTCSI 4) X u Sin2x
SKBUBaJIEHTHBI | OTBeT: 1)
MU Tipu ¥ — 0
20.| Kakoe u3 Hioke | 1) oTHOIIEHHE TpUpaIIeHus: GYHKIUU K TPUPAIICHUIO OIIK-
IIEPEYUCIIEHHBIX | apryMeHTa 1.V.1
MIPEIIOKEHU N 2) oTHOIIEHUS PYHKLIMHU K IPUPAIICHUIO apryMeHTa VK-1.V.3
orpenenser 3) oTHo1IeHKE Npesena GYHKIMU K apryMEHTy
IPOM3BOTHYIO 4) mpenes OTHOIIEHHSI PUPAaLIeHUsT PYHKIMHU K
byHKIIUN NpHUPALIEHUI0 APTYMEHTAa
(korma Otget: 4)
npupalnieHue
apryMeHTa
CTPEMHTCS K
HYII0)?

2 cemecTp




[MonHbIi 1) 2x*ydx + 3x*y3dy VK-1.3.1
nuddepenuan 2) 3x*yidx+ 2x°ydy
GyHKIUH 3) 3x ydx + 2x%ydy
z = xy? 4) 2x*y*dx + 3x ydy
paBeH Otger: 2)
Ykaxure 1) ==, L_ VK-1.3.2
CXOJISIITHIACS o1
YHUCIIOBOM Psif 2) L =12

3) Tis s

4) 7,

Otger: 2)

YKaKuTe 1) =, = (x—2)" YK-1.Y.3
CTEIIEHHOMU P, 2) Efle n (x—2)"
JUTSL KOTOPOT'O " -~
unrepsai (0;2) 3) Zi= . (x—1)
ABIIACTCS 4) Zrioin(x+2)"
UHTEPBAJIOM OrtBert: 3)
CXOJIMMOCTH.
Ykaxute 1) 6 YK-1.B.1
YaCTHYIO 2) 6xy
[IPOU3BOJAHYIO 3) 6x
no v oyakiuu | 4) 3x*
ABYX Otgert: 4)
MIEPEMCHHBIX
z = 3x%y
Ecmu V-3T0 1) 2 OIIK-
Ky0 co 2) 4 1.3.1
CTOPOHOMU 3) 8
JUTAHBI 2 4) 16
enuHuIkl, Toraa | Oreer: 3)
UHTErpal
[, dv
paBeH
Heobxoaumsiit 1) 3= ni+s OIIK-
HpU3HAK et 4 1.V.1
CXOJIMMOCTH HE 2) Lo
BBITIOJIHEH IS 3) T L
paa e

4 12,52

OTtBer: 3)

Paccunralite 1) Zcos(5x+ 2y) OIIK-
YaCTHYIO 2) —2Zsin(5x + 2Zy) 1.B.1
IIPOU3BOJHYIO 3) cos(5x+ 2y)
9= 4) (5x + 2)cos(5x + 2y)
o Otser: 2)
byHKIIUN

z = cos(5x + 2y




8. | Beruuciure 1) 0 YK-1.3.1
HIOBTOPHBII 2) 1
UHTErpai 3) 05
[} dy [} dx 4) 0,1

OTtBet: 3)

9. | Haiigure 1) [4,0) YK-1.3.2
obmacth 2) (-3,0) OIIK-
CXOAMMOCTH 3) (-2,0) 1.B.1
T A 10

e OtBet: 1)

10.| Haiinure 1) 5 VK-1.V.3
3HAUCHUE 2) 2
¢ynkmum aByx | 3) 10
HepPEMEHHBIX 4) 19
z=2x-y+15 B OrtBer: 3)
touke A(-2,1)

11.| Haiigute 1) 2Zcos(5x+ 2y) VK-1.B.1
YaCTHYIO 2) —2cos(5x+ 2y)

MIPOU3BOTHYIO 3) cos(5x+ 2y)

E_'_" 4) (5x + 2)cos(5x + 2y)
KUK

g)}I:Hsz'Jt[Ex— 2y Orser: 1)

12.| Jana (1)yIr£KHI/I${ 1) 1+ 3x— ; 2 OIIK-
flx) = e, 2) 1+ 3y £ 9y 1.3.1
TOT/1a IEPBHIE 3) 1— 3x+ 9x° VYK-1.V.3
TpH (OTJINYHbBIE 3 .

OT HyJIs) WieHa 4) 1+ 3xc+ 20
pa3inoKeHus

stoi pynkuuu | OTBer: 4)

B psan Teitopa

B OKPECTHOCTH

TOUkH x, = 0

UMEIOT BH]T

13.| [ToBTOpPHBII1 1) 0 OIIK-

UHTErpal 2) 1 1.V.1
3) 05
vlﬁf dx [, dy [ -1
pageH Otser: 2)

14.| HeoOxogumsrii 1) ¥= n"+3 OIIK-
TpHU3HAK I 1.B.1
CXOJIMMOCTH HE 2) Zi=1 T1a
BBITIOJIHEH IS 3) T=,- 5 .
psna i

4) To,
OtBer: 1)

15.| Eciu V-»5t10 1) 27 YK-1.3.1

Ky0 co 2) 9 YK-1.V¥.3




CTOPOHOM 3) 81
JUTHHEI 3 4) 16
enuHunbl, Toraa | Oreer: 1)
UHTETpal
[, dav
paBeH
16.| Beraucnure 1) 0,2 YK-1.3.2
HOBTOPHBIH 2) 0,3
UHTErpaj 3) 0,25
[Fdx [[Sdy |4 05
u OtBert: 3) 0,25
17.| Haiigure 1) [0, 4) YK-1.V.3
o0acTh 2) (0,3)
CXOZIMMOCTH 3) (0,2)
r |96
e OtBet: 1)
18.| Boruncnure 1)4,5 YK-1.B.1
UHTETrpal 2) 0,75
rl 1 2 1 3) 4
Jc dx Jl xvdy | 4)
Otger: 2)
19.| YacrHas 1)6 OIIK-
IIPOU3BOTHAS 2) 6xy 1.3.1
no x pyakuuun | 3) 6X
JIBYX 4) 6x + 3x°
TePEMEHHBIX OrtBert: 2)
z=3x"y
20.| 3nauenue 1) 15 OIIK-
byukmu aByx | 2) 20 1.V.1
NIEpPEMEHHBIX 3) -15
7z=3x-2y+16 B 4) -20
touke A(1,2) Otger: 1)
paBHO
21. Vkaxute Tin 1uddepeHIanbHOr0 YpaBHEHUS OIlIK-
(Zx+1)yv'+v=x 1.B.1
OTBeTHI: VK-1.V.3
1) VYpaBHeHue ¢ pa3AesIONMMUCS TEPEMEHHBIMU
2) JluHeiiHOe ypaBHeHHE
3) VYpaBuenue bepHymnu
4) YpaBHeHHE B MOJHBIX AuddepeHnnanax
Otser: 2)
22. Vkaxwute obriee pemenue auddepeHnaaTbHOTO YK-1.3.1
yparenus (2x + 1)dy + y*dx = 0; VYK-1.V.3

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

_ z
3 ¥y= In|2x+1]+C

4) ¥y =3In|x




OTtBet: 3)

23. Ykaxkute gacTHOe pemieHue nuddepeHuaibHoro YK-1.3.2
ypaBHEHUS
v' + 2y = 4, y[I0BJIeTBOPSIONIEE HAYATLHOMY YCIOBHIO
y(0) =5:
1) y=4e ™™ +5
2) y=4—x

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

OTtBer: 3)
24, Cpenu nepednciieHHbIX TuddepeHnaTbHbIX YpaBHEHUN YK-1.V.3
YKa)KUTE YpaBHEHHE C pa3JIeNIAIOLMMHCSA IEPEMEHHBIMHU: OIIK-
1) (x*+y*+2x)dx 4+ 2xydy =0 1.B.1

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

OtBet: 3)

Cucrema olleHUBaHMSI TECTOBBIX 3a/1aHUIL:

1 Tun) 3amaHue KOMOMHUPOBAHHOTO TUINA C BHIOOPOM OJIHOIO BEPHOTO OTBETa M3 YETHIPEX
NPEeUIOKEHHBIX U 000CHOBAaHMEM BbIOOpA CUMTAETCS] BEPHBIM, €CJIM NMPABUWIIBHO yKa3aHa Iudpa
U TIpUBEIEHBl KOHKPETHBIE apryMEHTHI, HWCIOJb3yeMble TIpH BBIOOpe oTBeTa. lloiHoe
COBIIAJICHHE C BEPHBIM OTBETOM OlleHUBaeTcs | 6ayuioM, HEBEPHBIM OTBET WM €ro OTCYTCTBHE —
0 6amnos.

2 Ttun) 3agaHue KOMOMHHMPOBAHHOI'O THUIIA C BBIOOPOM HECKOJIBKMX BAapHaHTOB OTBETa M3
NPEUIOKEHHBIX U Pa3BEPHYTHIM O0OOCHOBAaHHMEM BBIOOpA CUMTAETCS BEPHBIM, €CIH MPABUIBHO
yKa3aHbl UGBl U MPUBEIEHBl KOHKPETHBIE apryMEHThI, UCIIOJIb3yeMble IIPU BHIOOpE OTBETOB.
[TomHOE coBmasieHNe ¢ BEPHBIM OTBETOM OIlEHUBAETCs 1 0ayuioM, €ciii JOMYIIEHbl OMMOKU WITN
OTBET OTCYTCTBYeT — 0 6auIoB.

3 tum) 3amaHue 3aKpBITOTO THIIA HA YCTAHOBJIGHHWE COOTBETCTBUS CUMTAETCS BEPHBIM, €CIH
YCTAQHOBJICHBI BCE COOTBETCTBHS (MO3UIMM U3 OJHOTO CTOJOLIAa BEPHO COIOCTABJIEHBI C
MO3UIUAMH Apyroro ctoidua). [TonrHoe coBmnazeHne ¢ BEpHBIM OTBETOM OllEHUBaeTcs 1 OamioM,
HEBEpPHBIN OTBET WJIU €ro oTcyTcTBHE — 0 Oaios

4 tumn) 3amaHue 3aKpBITOTO THIA HA YCTAHOBIIEHHE ITOCIEIOBATEIHLHOCTH CUYHUTACTCS BEPHBIM,
€ClIM MPaBUJIBHO YyKa3zaHa BCs mocienoBarenbHOCTh 1HMpp. [loaHoe coBmageHue ¢ BepHBIM
OTBETOM OIIeHUBaeTcs | Gayuiom, eciv JOMyYIIeHbI OIMOKHU WM OTBET OTCYTCTBYET — () Oayuios.

5 Tumn) 3anaHue OTKPBHITOTO THMA C Pa3BEPHYTHIM OTBETOM CUUTAETCS BEPHBIM, €CIHU OTBET
COBIAJa€T C OTAIOHHBIM 10 COACPKAHUIO M TONHOTE. [IpaBUIBHBIA OTBET 3a 3aJaHue
OlLleHHBaeTCs B 3 Oaiuia, €Cii JOIyIeHa O/IHA OMMOKa \ HETOYHOCTb \ OTBET NMPABUIIBHBIN, HO HE
HOJIHBIH - 1 6asu1, ecnu gomyineHo Oosiee 1 ommOKH \ OTBET HEMPAaBUIIbHBIN \ OTBET OTCYTCTBYET
— 0 6annos.

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCLUMUIUIMHE OOYYAIOUIMXCS 3a04HOM (hOpMBI
00yd4eHus1, IpeIcTaBIeHbI B Ta0mie 19.

Tabmuua 19 — I[lepeueHb KOHTPOJIBHBIX paboOT



No /it [TepeyeHb KOHTPOJIBHBIX PAOOT
1 WuterpupoBanue u auddepenumpoBanme GyHKIMi
2 Yy
10.4. Meroauueckue  MaTepuaibl,  ONPENENSAIOIINE  MPOLEAYPhl  OLIEHHBAHUS

UH/INKATOPOB, XapaKTEpU3YIOMIUX dSTanbl (HOPMUPOBAHMS KOMIIETCHLUH, COAEp)KaTcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTHpyOIIUX NOPSAAOK MU IPOLEAYPY
NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MIPOMEKYTOUYHON aTTeCTaluy 00y4JaroImnuXcs
I'VAIL

11. Meroauyeckue ykazaHus it 00y4YarolUXCsl 0 OCBOCHUIO JUCIIUTUIMHBI

11.1. Meroauueckue ykasaHHs A OOy4aroIIUXCSd 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepuana (eciu npedycmMompeHo y4ueOHbiM NIAHOM NO OAHHOU OUCYUNTIUHE).

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOIO MaTepuajga — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
riyOOKoe U SICHOE WU3JIOKEeHHe yueOHoro marepuana. HasHadueHue COBpEMEHHOM JieKUuU B
paMKax JUCHUIUIAHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMALHIO TIO TeME, 2 B OCBOCHHUH
GyHaaMEHTalbHBIX NpoOJeM JUCHMIUIMHBI, METOJOB HAay4YHOro IIO3HAHMs, HOBEHMIIMX
JOCTUKEHUI HayyHOW MbIcau. B yueOHOM mpoliecce JIEKIHs BBIIOJIHSAET METO/I0JIOTMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIUs packpbIBaeT NOHATUIHBIN anmapar
KOHKpETHOH oO0jacTu 3HaHUs, €€ MpoOJeMbl, AAeT LENbHOE NPEJACTABICHUE O JAUCLUIUIMHE,
IOKa3bIBAaeT B3aMMOCBS3b C IPYTUMHU JAUCHUILIMHAMU.

[InaHupyeMble pe3yibTaThl IPU OCBOEHUU 00YYaIOUTMMUCH JIEKIIMOHHOTO MaTepuaa;

— TIOJIyYE€HHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HaHUH, YpPOBEHb
KOTOPBIX OINpeeNsIeTcs LIeJIeBOM YCTAHOBKOM K KaXK10H KOHKPETHOH TeMe;

— TOJy4YyeHHE ONbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIO/IaBATENEM;

— pa3BuTHe NOPOPECCHOHATBHO-/IENOBBIX  KauyecTB, JIIOOBM K  TpeAMETy H
CaMOCTOSITEIBHOTO TBOPYECKOI'O MBIILITICHHUS.

— TOsBJIEHUE HEOOXOAMMOI0 HHTEpeca, HEOOXOAMMOTIO AJIsi CAMOCTOSITENIbHOM paboThI;

— TIOJy4YyeHHE 3HAHUW O COBPEMEHHOM YpPOBHE DAa3BUTUS HAyKH U TEXHUKU U O
MIPOTHO3€ UX Pa3BUTHSI HA ONMKaiine rofbl;

— HayyuTbCs METOJUYECKH oOpabaTbiBaTh MaTepuan (BBIACIATH TJaBHBIE MBICIH U
MIOJIOKEHUSA, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  Pa3jIM4YHBIX
bopMynupoBKax);

— TOJIyueHHE TOYHOI'O IOHUMaHHUs BCEX HEOOXOIMMBIX TEPMUHOB U TOHSATHH.

JlekuMOHHBI MaTepuad MOXKET COINpPOBOXKAATHCS JIEMOHCTpAaLMEd CllalijoB U
HCIIOJIb30BAaHUEM pa3[laTOYHOrO0 MaTepuaia IMpH MPOBEIEHUU KOPOTKHX JHUCKYcCHUMl 00
0COOEHHOCTSX MPUMEHEHUS OTJENIBHBIX TEMATHK M0 JUCIUTUIMHE.

CrpyKTypa npeiocTaBieHus JEKIHOHHOTO MaTepuana:

— Omnpenenenns MaTeEMaTHYECKUX TEPMUHOB.
DopMyIUpPOBKa TEOPEMBI.
Jloka3aTenbCcTBO TEOPEMBI.
NnnrocTpupyromuye npuMepsl.

11.2. Meroauyueckue ykazaHHs ISl OOYYarOIIUXCS 10 MPOXOXKICHHIO MPAKTHIECKUX
3aHITHH (eciu npedyCMoOmpeHo y4eOHbIM NIAHOM N0 OAHHOU OUCYUNTUHE)

[MpakTrueckoe 3aHSITHE SBJISETCS OJHOM M3 OCHOBHBIX ()OPM OpraHU3aIMU y4eOHOTrO
npoliecca, 3aKITF0YarNIasics B BBIMOJHEHUN 00YYaIONIMMUCS 10T PYKOBOJCTBOM TPEIIOIaBaTest
KOMIUIEKCa YYEOHBIX 3aJaHWi C LENbI0 YCBOCHHS HAyYHO-TCOPETUYECKHX OCHOB Yy4eOHOU
JMCIUILIMHBL, IPHOOPETEHHS yMEHUI M HABBIKOB, OIbITA TBOPYECKOMN JIESATEIBHOCTH.




HGHBIO HpaKTI/I‘IeCKOI‘O 3aHATUA JIA OGy‘-IElIOH.IGFOCH ABJISACTCA HpI/IBI/ITI/IC O6y‘-IaIOH_[I/IMCSI
YMEHHI U HaBBIKOB MPAKTUYECKOU JIESITEIBHOCTH MO U3Yy4aeMOW TUCIUIIIIMHE.

[Tnanupyemble pe3yabTaThl IPH OCBOSHHH 00yJYarOMIMMCS IPAKTUIECKUX 3aHATHI:

— 3aKperuieHue, yriayOJeHue, paclIMpeHHue M JeTaM3allvs 3HAHUW TPU pPElIeHUU
KOHKPETHBIX 33/1a4;

— Ppa3BUTHE IIO3HABATEIIBHBIX CIIOCOOHOCTEH, CaMOCTOSTEIHPHOCTH  MBIILICHUS,
TBOPYECKON aKTUBHOCTH;

— OBJIAJICHHE HOBBIMH METOJAaMH M METOJUKAMH H3y4YECHUS KOHKPETHOW y4ueOHOM
JUCIIUIIINHEIL,

— BbIpabOTKa CIIOCOOHOCTH JIOTHYECKOTO OCMBICICHUS TIOJYYCHHBIX 3HAHUW IS
BBIIIOJIHEHUS 3aJaHMIL;

— olecrneueHne palMOHAIBHOIO COYETaHHMS KOJUIEKTMBHOM M MHIMBHIYaIbHOH (GopMm
00y4eHwusl.

TpebGoBaHus K TPOBEICHUIO TPAKTUYCCKUX 3aHITUM

[IpakTueckre 3aHATHS HAUMHAIOTCA C 3alMCH B OJKypHal MpernojaBaTens
MPHUCYTCTBYIOIIUX CTYACHTOB. 3aTeM OOBSIBIISICTCS TeMa MPAKTHYSCKUX 3aHATHH.

[IpenogaBaTens 4MTaeT yCIOBHE 3aJaydl M IpeajiaraeT CTyIeHTaM CaMOCTOSTEIbHO
pelINTh 3a/1a4y, UCIOJB3Ysl 3HAHUS, MOJy4YEHHBIC CTYICHTOM Ha JieKnud. CTYIeHT, KOTOPBIN
MEepBBIM pelIni 3a7ady, BbI3bIBAETCS K JOCKE. B ciydyae ecnu CTyOeHT HpPaBHIBHO PEIIHI
3a/a4y, OH moyrydaer 5 6ayuioB. Eciu cTymeHT pemiaeT 3ajady ¢ MOMOIIBIO MPErmoaaBaTesis, TO
nonyyaer 4 Oamna. 3aTeM, B KOHIIE CEMECTpa, OLIEHKH CTYACHTOB (BKJIIOYAs OIEHKY
MOCEIIAeMOCTH) TepeBOIATCS B OOHychl (kadectBo) or O g0 5 OamroB. Dt OOHYCHI
J00aBIAIOTCS K 0011l cymme 0aioB B paMKaxX MOAYJIbHO-PEUTHHTOBOM CHCTEMBI.

CrynmeHTaM BBIJAeTCs JOMAITHEE 3aJlaHWe B BHJE 3a7ad, KOTOPBIE OHHU CIAIOT B
YCTaHOBJICHHBIE CPOKHU.

11.3. Meroauueckue yKazaHus ISl 0OyJarOUIMXCs 10 MPOXOXKIACHUIO CAMOCTOSITEITHHOM
paboThI

B xone BbIMOSHEHUSI CaMOCTOSITEIBHOM PabOThI, 00yJarONIUiCs BBITOIHAET paboOTy 1O
3aJJaHUI0 ¥ IPU METOJUUYECKOM PYKOBOJCTBE IperojaBaTelis, Ho 0e3 ero HernocpeiCTBEHHOIo
y4acTusl.

Jns oOyyaromuxcst 1Mo 3aoyHoi ¢opme 00ydeHHs, caMOCTOsITeNbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOIBHYIO paldoTYy.

B mnpouecce BBIMOJHEHHUsSI CaMOCTOSITENbHONW paboThl, y oOydaromierocss (popMHpyeTcs
1enecoo0pa3Hoe IIaHUPOBaHKUE pabovero BpeMeHH, KOTOPOe MO3BOJISIET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHHMU M CHUCTEMATH3aLUU NPUOOpETAaeMbIX 3HAHWU, 0OECIeYMBAEeT BBICOKHIMA
YpOBEHb YCIEBAEMOCTH B IMEpPHOJ OOY4YeHMs, MOMOraeT IOJyYUTh HAaBBIKA IOBBIIICHUS
po(hecCHOHALHOTO YPOBHSL.

MetoauyeckumMi ~ MaTepuaiaMH,  HalpaBJSIIONIMMH  CAMOCTOSATENIBHYIO  paloTy
00y4aroIUX CSSIBIISIOTCS:

— y4eOHO-MeTOAMYECKH MaTepHal Mo JUCIUILINHE;

11.4. MeTtoauueckue yKazaHus [UIsI OOYYArOIIMUXCS TIO TPOXOXKACHHUIO TEKYIIETro
KOHTPOJISI YCTIEBAeMOCTH.

Texymuit KOHTPONb YCIEBAEMOCTH TMpeAyCMaTpUBAeT KOHTPOIb KadyecTBa 3HAHUI
00yJarOIUXCs, OCYIIECTBIIIEMOTO B TEUCHHE CEMECTpa C IICNIbI0 OICHUBAHMS XO0Jia OCBOCHUS
IUCIHTIINHEL

B Teuenme cemectpa B cucreme auctaHipmoHHoro oOydenus ['YAII B dopme
TECTUPOBAHUSL TPOBOJATCS JBE TMPOBEPOYHbIE pPAOOTHI MO PEMICHHIO 33a7a4y W OJUH
TEOPETUYECKHI Ompoc (TepedeHb BOMPOCOB JUIsI TECTOB pa3MelleH B «baHke BOMpPOCOB» B



cucreMe AucTaHIMOHHOrO oOyueHuss ['YAII), Ha mNpakTUYECKHX 3aHATUSAX TPOBOAATCS
IIPOBEPOUYHBIE pabOTHI IO pa3jiesiaM Kypca B MMCbMEHHON (opMe, pacCUMTaHHbIE KAK Ha LIeJ0e
3aHATHE, TAK U HA €0 4acTb.

Pe3ynpTaThl TEKyIIEro KOHTPOJS YCIIEBAEMOCTH OyIyT YyUUTBIBATHCS NPHU NPOBEACHUU
IPOMEXYTOYHOU aTTecTaluy (IIPU UCIOIB30BAHNU OATBLHO-PEHTHHIOBOM CHCTEMBI OILICHUBAHUS,
KaX/blii BHJ KOHTpOJS OLEHMBAaeTCs B Oajulax, U3 KOTOPbIX (OPMHUPYETCS MTOTOBBIN
pe3ynbTar).

11.5. Meroauyeckue ykazaHusi Ijisi OOYHarOIIUXCs MO MPOXO0KIACHUIO MPOMEXYTOYHOM
aTTeCTallUU.

[Ipomexyrounas  arrectanus  OOydYaIONMIMXCS — MPEAyCMaTpUBAeT  OICHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yIbTaTOB 00y4YeHMs MO nuciuiuiiHe. OHa BKIIIOYAET B
cedst:

— D9K3aMeH — (opma OLEHKH 3HaHUM, MONYyYEHHBIX OOYyYalIIUMCA B Ipolecce
W3YYCHUS BCCH TUCIUIUIMHBI WM €€ YaCTH, HAaBBIKOB CAMOCTOSATEIHHOU PabOThI, CIOCOOHOCTH
OPUMEHSTh MX JUIS PEIICHUS MPAKTUYECKUX 3aJay. DK3aMeH, Kak IMpaBuiIo, MPOBOIUTCS B
MepuoJi HK3aMEHAIIMOHHOM CECCHUM W 3aBEpIIAETCS aTTECTAIMOHHOM OIEHKOW «OTIUYHOY,
«XOPOILIOY», «YAOBIECTBOPUTEIHHOY, «HEYAOBIECTBOPUTEIHHOY.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




