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AHHOTaUs

Hucrunmaa «MaTtemaTtrka. MaTeMaTHYecKHii aHajau3» BXOIUT B 00pa30BaTEIIbHYIO
IpoTrpaMMy BBICIIETO 00pa3oBaHUs — NpOrpaMMy OakaliaBpHara 10 HaIlpaBJICHUIO MOJATrOTOBKU/
crienpanbHocTH 27.03.02 «Y1pasneHue kadecTBoM» HampabiieHHOCTH «L{udpoBoe kadecTBO U
NPOCKTHPOBAHUE MPOIYKIIMKUY. uciumuinHa peanusyercs kadenpoit «Nely.

JucuuniuHa HalleaeHa Ha (GOpMHUPOBAHKE Y BBITYCKHUKA CIEIYIOIINX KOMIIETEHIIUH:

VYK-1 «Criocoben ocymiecTBIsATh MOUCK, KPUTUYECKUH aHaIM3 U CHHTE3 MH(OpMAIHH,
MPUMEHATHh CUCTEMHBIN NTOJXO0/ JUISl PEIICHUs] IOCTABICHHBIX 3a/1a4»

YK-2 «CrnocobeH ompenensaTh Kpyr 3ajlad B paMKax TOCTaBJICHHOW IeM U BBIOMPATH
ONTHUMAJIBHBIE CIIOCOOBI MX PEIIEeHUs, UCXO U3 JEHCTBYIOIIMX MPABOBBIX HOPM, UMEIOIIUXCS
pPECYPCOB U OTPAaHUYECHUI

CopepxaHue  TUCLUUIUIMHBI ~ OXBaThIBAET  KpPyr  BONPOCOB,  CBS3aHHBIX  C
muddepeHIMATFHBIM 1 UHTETPAIbHBIM UCYHCIICHUEM, TEOPHEW MPEACIIOB U PSIJAOB H HX
MIPUMEHEHUEM.

[IpernonaBanre MUCHMIUIMHBI TPEAyCMaTPUBACT CleAylomue (OpMbI OpraHU3aLUU
yueOHOro mpolecca: JeKyuu, NpaKmudeckue 3aHAmMuUs, CamMocmosmenvHas paboma
obyuarowe2ocs.

[IporpaMmMoil AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIOIIME BHUIbl KOHTPOJIS: TEKYIIHMI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAS aTTeCTaIHs B popMe dK3aMeHa.

OO6miasi TpyA0EMKOCTh OCBOEHUS JUCLUHUIUIMHBI COCTaBISET 8 3a4eTHBIX enuHull, 288
4acoB.

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 M MPAKTUICCKOM NEATSIILHOCTH B M30paHHOM CIICIIUAIBHOCTH,
— (opmupoBaHUE y CTYACHTOB CIIOCOOHOCTH M HABBIKOB (POPMYITUPOBATEH U PEIIATh
npodeccuoHabHBIC 3a/J1auyd C HCIOJb30BAaHUEM amraparta MaTeMaTHYECKOTO

aHaJIn3a.

1.2. JlucumninHa BXOIUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTeIbHON MPOTrpaMMBI
BhIcIIeTro oOpasoBanus (nanee — OIT BO).
1.3. TlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0yUEHHS 110 AUCIUILINHE, COOTHECEHHBIX C

IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrate m3ydeHUs AUCHUILIMHBI OOYUYAIOUIUICS MOJDKEH O0JanaTh CIEAYIOUTUMU
KOMIETSHIMSIMU WM WX YacTaMU. KOMIEeTeHIMU U UHIUKATOPbl UX JTOCTHXKEHUS MPUBEICHBI B

Tabimuue 1.

Ta6mmma 1 — I[lepeyeHb KOMITETCHIIMI 1 MHIUKATOPOB UX JTOCTHKCHUS

Kareropus (rpynna) Kon u Konx n HanMeHOBaHME HHIMKATOpa
HauMEHOBaHUE
KOMIIETEHIIUU JOCTH>KEHUS] KOMIIETCHLIUU
KOMIIETEHIINH
YK-1 Cnocoben VYK-1.3.2 3HaTh METOAUKHU CUCTEMHOTO
OCYILECTBIISATh MOJIX0/1a AJISl peLICHUs OCTABJICHHbIX 3aa4
nouck, kpurudeckuii | YK-1.Y.2 ymers ocymiecTBisith
aHaJIu3 U CUHTE3 KPUTUYECKHI aHAJIU3 U CUHTE3
Y HHBEPCAILHbIC uH(popManuu uH(pOopMaLnH, MOIYYEHHON U3 Pa3HBIX
KOMIIETEHIINU p ’ PMALUH, yd P
HIPUMEHSTh MCTOYHHUKOB, JUISl PELLICHUs TOCTABIEHHBIX
CHUCTEMHBIN NIOAXO0A | 3a4a4
JUTSL pEIICHUS VK-1.B.2 Bi1ageTs HaBBIKAMH CUCTEMHOIO
IIOCTaBJICHHBIX 3aJau | MOAX0/a /Ul PEellIeHUs] NOCTABICHHBIX 3a1a4
VK-2.3.1 3HaTh BUABI pECYpPCOB U
OTpaHUYEHUS JJIs1 PELIEHUS OCTaBICHHbIX
VYK-2 Cnocoben P p
OIPEAECIIATD K Janat
P pyT VYK-2.Y.1 ymeTs NpoBOUTH aHAJIN3
3aJa4 B paMKax -
. MIOCTaBJIEHHOMU 11eNU U (hOpMYIHPOBATH
IIOCTABJIEHHOW LIEIH
3aJ1a4M, KOTOpble HEOOXOIUMO PEIIUTD IS
U BbIOMpaTh
€€ TOCTHKEHUS
ONTUMAJIbHBIE
YHuBepcanbHbIE VK-2.Y.3 ymeTh BbIIBUTaTh
CIOCOOBI X N .
KOMIIETEHIINH aJIbTEpHATUBHBIC BAPUAHTHI JEHCTBUH C

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

IEJIBI0 BBIOOPA ONTUMAJIBHBIX CITIOCOO0B
pelieHus 3aj1a4, B TOM YUCJE C TOMOIIbIO
M (POBBIX CPENICTB

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

2. Mecro nucuumianHsl B cTpykType OI1

JucuunimHa He Oa3upyeTcss Ha 3HAHUSAX, paHee MPUOOPETEHHBIX CTYIAEHTAMH MpH
U3yYEHHH B BBICHICH MIKOJIE KAKHUX -TMOO0 TUCIMIUIMH.

3HaHMs, TOJMy4YEHHbIE TPU HU3YYEHUU MaTepuajia JaHHOW JUCUUIUIMHBI, UMEIOT Kak
CaMOCTOSITENIbHOE 3HAUE€HUE, TAK U UCIIOJIb3YIOTCS IPU U3YUEHUH IPYTUX AUCLMILINH:
Marematuka. Teopust BEpOSITHOCTEH U MAaTEMATHYECKAsI CTATHCTHKA

3. OO0BEM | TPYIOEMKOCTh JUCITUTUIAHBI




JlanHbpie 00 oOmemM oO0beMe AUCHUIUIMHBI, TPYJOEMKOCTH OTAEIbHBIX BHUJOB Y4e€OHOM
paboTHI IO TUCHHIUINHE (M pacHpeieIeHie ITO TPYIOEMKOCTH 110 CEMECTPaM) PEACTaBICHEI B

Tabuue 2.

Ta6ymma 2 — O06beM U TPYJ0EMKOCTh JUCITUTITNHBI

TpynoemMkocTh o cemecTpam

Bun yae6HO# paboThI Bceero Nol Noo
1 2 3 4
Oowan mpyooemKocmup OUCUUNTIUHBL, 8/ 288 4/ 144 4/ 144
3E/ (4ac)
U3 Hux yacos npakmuyeckoii 0020moeKu
AyoumopHhuie 3aHamus, BCETo 4ac. 136 68 68
B TOM YHCIIE:
nexiuu (JI), (dac) 68 34 34
npaktuueckue/cemunapckue 3ansatus (113), 68 34 34
(dac)
nabopaTtopHbie paboTsl (JIP), (uac)
KypcoBoii mpoekT (padota) (KII, KP), (gac)
9K3aMeH, (Jac) 108 54 54
Camocmoamenvnan paboma, Bcero (4ac) 44 22 22
Buo npomesxxcymounoit ammecmayuu’ 3ader, JK3.
OK3.,
mubd. 3auger, sk3amen (3auer, dudd. 3au, s, OK3.

Dk3.**)

4, ConepmaHI/Ie AUCHUITIIMHBI

4.1. Pacnpeznenenue Tpy10€MKOCTH JTUCHUILIMHBI TIO pa3/iejaM U BUIaM 3aHITHIA.
Pa3nenpl, TeMbl AUCHUIIIMHBL U KX TPYAOEMKOCTh MPUBECHBI B TabIuUIE 3.

Tabnuua 3 — Paznesnbl, TeMbl TUCIUILINHBI, UX TPYAOEMKOCTh

Paznmensl, TEMBI TUCITUTLTAHBI Jlexunn | 113 (C3) | JIP KII CPC
’ (dac) (dac) (qac) (gac) | (uac)
Cewmectp 1
Paznen 1. Teopus npenenos 6 8 8
Paznen 2. IuddbepennnanpHoe HCUUCIIeHNE 12 12 7
Paznen 3. UHTErpanbsHOE HCUKCICHUE 16 12 7
Hroro B cemecTpe 34 34 22
Cemectp 2
Paznen 4. OyHKIINN HECKOIBKUX TIEPEMEHHBIX 10 8 7
Paznen 5. luddepennnansabie ypaBHEHHS 8 12 7
Paznen 6. P 16 14 5
Hroro B cemectpe: 34 34 5
Hroro 68 68 0 0 22
[IpakTueckass MOATNOTOBKA 3aKJIOYAETCd B  HENOCPEACTBEHHOM  BBIIIOJHEHHU
00yJaromMMuUCs  OTNPEACIICHHBIX  TPYAOBBIX byHKIHH, CBSI3aHHBIX  C Oymymen

HpO(I)CCCHOHaHBHOﬁ JACATCIIBHOCTBIO.

4.2. CopneprkaHue pa3/ieloB U TeM JICKIIMOHHBIX 3aHSATHH.
ConeprkaHue pa3/ienoB U TeM JIEKLIMOHHBIX 3aHATHI MPUBEICHO B TabIuIe 4.

Ta6J'II/II_Ia 4 — Coz[epxcaHHe pa3aciioB U TEM JICKIHUOHHOT'O [TUKJIA



Howmep pa3znena

Haszpanue u conepxkanue pas3iesioB U TEM JICKIIMOHHBIX 3aHATHI

Tewma 1.1. OcHOBHBIE d7IeMeHTapHbIE PYHKITUU. UNCIOBBIE MHOXKECTBA.
(29ac)

Tema 1.2. Ilpeaen pyHKIMHU IPH HEOTPAHUIEHHOM POCTE apTyMEHTA.
TeopewMsl o nipeaenax. (2 yaca)

Tema 1.3. Ilpenen dbynkuum B Touke. HempepwiBHOCTB. 3amedarenbHbIC
npezaensl (2 yaca)

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

Tewma 2.2. IlpaBuna nuddepenumpoBanus. [IponsBogHas CIOKHON
(GyHKIUY, pou3BOIHASL 00OpaTHOU GyHKIMH. Tabmuia mponu3BOIHbIX,
yacTh 2 (2 yaca).

Tewma 2.3. IIpousBoaHbIe BBICHIMX MOPSAKOB. TeopeMbl 0
muddepennmrpyempix GyHKIMAX. (2 yaca)

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

Tewma 2.5. ludpdepentman pynkuuu nepsoro nopsaka. Juddepenmanst
BBICHINX MOPSIKOB. (2 yaca)

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

Tewma 3.1. IlepBooOpa3nas. Heonpenenennsiii uaTerpas. CBoicTBa
HEONpeIeNIEHHOTo nHTerpaa (2 yaca)

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

Tema 3.3. MHTerpupoBanue no yactsaM. MlHTerpupoBanue palmoHaaIbHbIX
BBIpaKCHHH. (2 Jaca)

Tema 3.4. InTerpupoBaHue TPUrOHOMETPUUECKHUX BbIpaxeHHi (2 yaca)

Tewma 3.5. Onpenenennbiit uaTerpai. OnpenencHue U CBOMCTBA. (2 yaca)

Tewma 3.6. InTerpan ¢ nepeMeHHbIM BepxHUM Tipenenom. Gopmyna
Herotona- Jletionuna (2 yaca)

Tema 3.7. HecoOcTBeHHBIE HHTETpalbI (2 yaca)

Tema 3.8. Ilpunoxenus onpeaeseHHOro HHTerpana (2 Jaca)

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

Tewma 4.2. luddepennupopanue GyHKIIUU HECKOJIBKUX MTEPEMEHHBIX.
(HactHble npousBoaHble. Iuddepennuan. [IpouszBonHas cioxHon
¢ynkuuu. YactHble MpoU3BOIHbBIE BICIINX MopsakoB. @opmyna Teitnopa)
(4 gaca)

Tema 4.3. HccnenoBanue (yHKIIMKM HECKOJIBKUX NEPEMEHHBIX. (4 yaca)

Tewma 5.1. luddepennuansubie ypaBHEHUS EPBOTO Mopsiaka. OCHOBHBIE
nosaTus. uddepennnanbabie ypaBHEHUS C Pa3IeISIOIIUMUCS
nepemeHHbIMU. OHOpOAHBIE AU hepeHIInaTbHbIE YPaBHEHUS TIEPBOTO
nopsiika. (4 gaca)

Tema 5.2.

. JIuneiinvie muddepeHranbable YpaBHEHUS IEPBOTO MOPSIIKA.
Vpasuenue bepnymm. [{uddepennmanbapie ypaBHEHHUS BBICIIHX
MOPSIIKOB, JIOMYCKAIOIINE MOHMWKEHUE opsJika. (2 yaca)

Tema 5.3. JIuneitnsie ogHOpoAHBIE AU (PepeHInaNbHbIE YPaBHEHUS C
MOCTOSIHHBIMU K03 puninenTamu. JInHeliHble HEOHOPOAHbIE




mudQepeHIranbHbIe YpaBHEHHs BHICIIUX NOPSAKOB. (2 yaca)

Tema 6.1. Hucnossie psaasl. OCHOBHBIE onpesienieHus. Psiibl ¢

MOJIOXKUTEIbHBIMU uiieHaMu. [Tpuznaku J{anam6epa u Kommu (2 vaca)

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

Tema 6.3. 3HakonepeMeHHbIC PAABL. AOCOMIOTHAS M YCIIOBHAS CXOIUMOCTH

6 CoiicTBa abcomoTHO cxoasmuxcs psaaoB. [Ipuznak Jleitbnuna (2 gaca).

Tema 6.4. ®ynkmonanbHbie psabl. O0macTh cxoauMocTu. PaBHOMepHas
cxonuMocTh. Crenennsie psiibl. MaTepBan cxoaumoctu (2 yaca)

Tema 6.5. CBolicTBa CXOASIIMXCS CTETIEHHBIX PsJIOB (2 yaca)

Tewma 6.6. Psaawr Tetinopa u Makiiopena (2 4aca)

Tema 6.7. Psag @ypre nepuoanueckoi pynkiuu (2 gaca)

Tewma 6.8. Psg @ypre yeTHOM U HeueTHOUW GyHKIMH (2 yaca)

4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS

Tembl IpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEIEHBI B TAOIHULIE 5.

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

N3 Hux
Ne
Tpynoem | mpakTuye
Ne TeMbl MpaKTHYECKUX @dopMBI TPaKTHYECKUX . paszzaena
. . -KOCTb, CKOH
/1 3aHATHN 3aHATHN JTVICTIHII-
(gac) MOJITOTOB
JIHBI
KH, (4ac)
Cemectp 1
IIpeneinsr
palroOHATBHBIX
1 BBIPOKECHHI Ha Pemenue 3amau 4 1
OECKOHEYHOCTH U B
TOYKE.
OKBUBAJICHTHBIC
2 OECKOHEUHO MaJIbIE. Pemenne 3amau 4 1
Yucno e.
IIpousBoansIE.
3 | [IpaBmia Pemenwne 3amau 4 2
JdepeHIMpoBaHus
[TpousBogHas CIIOKHON
4 P A Pewenue 3anau 8 2
byHKIIMN
Tabmuunoe
5 Pewenue 3anau 2 3
WHTETPUPOBAHUE
Bnecenne non 3Hak
6 A Pemenwue 3amau 2 3
JuddepeHimana
3ameHa IepeMEHHOM.
7 | NHTerpupoBanue no Pemenue 3anau 4 3
JacTsIM
HuTerpupoBanue
8 | panmMOHAIBHBIX Pemenwue 3amau 4 3

byHKIMI




2 ceMecTp

YacTHbIE IPOU3BOIHBIE

Pemenue 3amau

10

YacTHbie IIPOMU3BOJHBIC
BBICHIUX IMOPAKOB

Pemenue 3amau

11

OkcTpeMyM pyHKIHUU
HECKOJIbKUX
MIEPEMEHHBIX

Pemenue 3amau

12

Pemenue
nuddepeHImaIbHBIX
YPaBHEHUH IIEPBOTO
nopsiaka. Oomue u
YAaCTHBIC PEIICHUS.
Astonomusie 1Y, IV ¢
pa3elieHHBIMH U C

pa3 e OIUMHUCS
MIEPEMECHHBIMU

Pemenue 3amau

13

Pemenne oqHOPOIHBIX
Y nepsoro nopsjaka u
Y Kotopbie MOXHO
MIPUBECTH K
OJIHOPOJIHBIM

Pemenue 3agau

14

JIuneitnbie
nuddepeHnIraIbHbIC
YpaBHEHUS TIEPBOTO
nopsika. YpaBHEHUs
bepHyim

Pemenue 3agau

15

Huddepennmanpubie
YpaBHEHMs B OJIHBIX
muddepeHmanax.
HuTterpupyromui
MHOXHTEJTb.

Pemenue 3agau

16

Huddepenunanbuble
YpaBHEHHS BBICIITHX
HOPS/IKOB,
JIOIyCKAroIIe
HNOHMKEHUE MOPsIKa

Pemenue 3agau

17

JIuneitnbie
HEOJTHOPOJHBIE
muddepeHIManbHbIe
YpaBHEHHUS C
MOCTOSTHHBIMU
KoddduImeHTaMu

Pemenue 3agau

18

Psinel ¢
M0JIO)KUTEIBbHBIMU
wieHamu. [Ipu3Haku
Janambepa u Ko

Pemenue 3amau

19

Psaner ¢
MMOJIOKUTENBHBIMHA
qJIEHAMHU U
3HAKOIEPEMEHHBIE
psnel. HeoOxoaumbrit
MPU3HAK U PU3HAKU

Pemenue 3amau




CpaBHEHUSL.
20 | CreneHHBIE pSAbI Pemenue 3ana4 4 6
Psnap1 Teitnopa u
21 | MaxknopeHna. Psnpr Pemenue 3anau 2 6
dyphbe.
Bcero: 68
4.4. JlabopatopHble 3aHATUS
Tembl 1a00OpaTOPHBIX 3aHATHH U UX TPYAOSMKOCTh IPUBEICHBI B Ta0IHIE 6.
Tabmuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb
N3 Hux Ne

Ne
/o

HaunmenoBanne 1abopaTtopHbIX padboT

TpynoemMKkocTsb,
(gac)

IIPaKTUYECKOU | pas3zeia
HOJArOTOBKH, | JUCLHII
(gac) JIMHBI

VY4eOHBIM [JIJAHOM HE MPEAYCMOTPEHO

Bcero

4.5. KypcoBoe npoeKTHpoBaHHE/ BBEITIOJHEHUE KYPCOBOH pabOTHI

V4eOHBIM IJIAaHOM HE npeaAyCMOTPCHO

4.6. CamocrosrenbHas padoTa 00yJaronIxcs
Buel caMocTosITeNbHOM pabOThI U €€ TPYAOSMKOCTh IPUBEICHBI B Ta0OIUIIEe 7.

Tabmuua 7 — Bugsl caMocTosTeNnbHON PabOTHI M €€ TPYIOEMKOCTb

Bun camocrosTensHo# paboTh Bzzzo’ Cewmectp 1, uac Cemectp 2, yac
1 2 3 4
N3ydeHne TeopeTHuecKoro MmaTepuania 16 8 3
nucturnHbl (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuetHo-rpaduueckue 3aganus (PI'3)
Brinonnenue pedepara (P)
IToaroToBKa K TEKYIIEMY KOHTPOJIIO 12 6 6
ycneBaemoctu (TKVY)
Homamnee 3amganne (/13)
Kontposabnble pabothl 3a04HUKOB (KP3)
IToaroToBka K MpOMEKyTOYHOU 16 8 8
arrectanuu (I1A)
Bcero: 44 22 22

5. IlepeueHb yueOHO-METOINYECKOTO OOECTICUeHUS
JUISL CAMOCTOSITETTLHOM PabOThI 00YYAIONIUXCS IO TUCIUIUIMHE (MOJTYITIO)
Y4eOHO-MeToInYeCKre MaTepHallbl JUIsl CAaMOCTOSITEIbHONM pabOThl OOYYaIOLIMXCSl yKa3aHbl B
.. 7-11.




6. IlepeueHb MeYaTHBIX U AIEKTPOHHBIX YUCOHBIX U3AAHUIN
IlepedyeHb neyaTHBIX U SJIEKTPOHHBIX Y4eOHBIX M3/1aHUI IpUBEIeH B Tadaule 8.
Tabmuua 8— [lepeyeHp mev4aTHBIX U JIEKTPOHHBIX YUEOHBIX U3TaHUI

Mudp/ bubnuorpaduyeckas ccpiika KonnuecTtBo
URL aapec IK3EMILISIPOB B
o6ubnmoreke
(kpome
AJICKTPOHHBIX
AK3EMILISIPOB)
517 [Tuckynos H. C. TuddepennmansHoe u 159
1134 HWHTErpalibHOE ucuKciieHus: yueonuk: B2 1., T. 1./
H. C. TTuckynos. - CI16.: Mudpw, - 1996. - 416 c.
517 [TuckynoB H.C. JluddepennumansHoe u 145
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YK 517.9 Makaposa M.B., [Tomertkun C.I1. [lpumenenue 50
T GepeHIMaTbHBIX YPAaBHECHUN IS PEIICHUS
NPUKIIAJHBIX 33/1a4: yueb.-meToa. nocodue/ M.B.
Makapoga, C.I1. [Tombertkun. —CI16.: I'YAII, 2021.-
45c.
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7. IlepeyeHb AINEKTPOHHBIX 00pa30BATEIBHBIX PECYPCOB
nH(}OPMaLIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu « IHTepHeT»
[lepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB MH(}OpPMaLOHHO-
TEJICeKOMMYHUKAaMOHHONW ceTu «MHTepHeT», HEOOXOOUMBIX MJii OCBOCHHS TUCIHUILIAHBI
npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedeHb 9JIEKTPOHHBIX 00pa30BaTEIbHBIX PECYpCOB HH(MOPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHEeT»

URL aapec HaumenoBanue
http://www.math-net.ru OO1mIepocCcHiCKHii MaTeMaTHIECKUH MOPTa
http://mathhelpplanet.com/ Maremarunueckuii popym Math Help Planet
http://e.lanbook.com/view 9BC «Jlaub»

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHMA
8.1. [lepevyeHp MPOrpaMMHOTO OOECIICUCHHMSI, HCIIONB3yeMOTO TIPH OCYIIECTBICHHH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUINHE.
[TepeueHs UCTIOIB3YEMOT0 TPOTrPAMMHOTO OOecTieueHus pecTaBieH B Tadbmuie 10.

Tabmuua 10— IlepedyeHs nporpaMMHOro o0ecrieyeH s
Neo /it HaunmeHnoBanue
1. Microsoft Windows
2. Microsoft Office
3. MathType
4. Wolfram Mathematica

8.2. IlepeueHp HH(OPMAIIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYIIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOoIiecca 1Mo JUCIUILTHHE

[lepeuenr UCHONB3yeMBIX HMH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.


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

Tabmuna 11— Ilepeyens HHPOPMALMOHHO-CITPABOYHBIX CUCTEM

Ne i/t Haumenosanmue

9BC «Jlaup»

9. MarepuaiabHO-TeXHUYECKas 0a3a
CoctaB  MaTepHAIIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Il  OCYILECTBIICHUS
00pa30BaTeNBFHOrO MpoIiecca Mo AUCHUIINHE, ITPEACTaBIcH B Tabuuiel 2.

Tabmuua 12 — CoctaB MatepuaIbHO-TEXHHYECKON 0a3bl

No HanmenoBanue coctaBHOM 4acTu Howmep ayautopuu
n/n MaTepHaATbHO-TEXHUUECKOU Oa3bl (pu HEOOXOMMOCTH)

1 JlexuMOHHAs Ay AUTOPUS

Aynuropus Ui NPaKTUYECKUX 3aHATUN

10. OueHo4HBIE CpeICTBA IS TPOBEICHUS TPOMEKYTOUHOM aTTECTAIIMH
10.1. CocTaB OLEHOYHBIX CPEACTBAJS TPOBEACHHSI MPOMEKYTOUHONW AaTTeCTalluu
00yJaromuxcs 1Mo JUCIUTUINHE TPUBEICH B Tadbmuie 13.
Tabmuna 13 — CoctaB OIEHOYHBIX CPEACTB ISl IPOBECHHSI TPOMEKYTOUYHOM aTTeCTAIH

Buza npomexyTo4HON arTecTanuu [lepedyeHp OLICHOYHBIX CPEACTB

DK3aMeH Cnucok BONpoOCOB K 3K3aMEHY;
TecThl.

10.2. B kayectBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHcs MpUMEHseTcsl 5-0ajuipHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMM, KOTopas npuBeaeHa B Tabauie 14. B Teyenune cemecTpa MOXKET MCIOJIb30BATHCS
100-0annpHast ~ mKajma ~ MOAYJBHO-PEHTHMHIOBOM  CHUCTEMbl  YHUBEpPCUTETa,  IIpaBHIa
HCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabmuna 14 —Kpurtepun onieHKH ypoBHS c()OPMHUPOBAHHOCTH KOMITETEHIIUHN

Or11eHKa KOMITETEHITUH

Xapakreprucrrka chOpMUPOBAHHBIX KOMIIETEHIIAI
5-0ayuIbHas mIKana P P (bopup

— oOyyaronuiicss TIayOOKO M BCECTOPOHHE YCBOMWJI IPOrPaMMHBIM
MaTepHa;

— YBEpPEHHO, JIOTHYHO, MTOCIIE0BATEIHHO U TPAMOTHO €T0 U3JIaraer;

— ONMUpasiCh Ha 3HAHHWS OCHOBHOW W JOMOJHUTEIHHOU IUTEPATYpHI,
TECHO TPUBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJIOXKEHUS C TPAKTHYECKOM
JESITEIIbHOCTHIO HAIPABJICHHS;

— yMeJo 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAEMBIE UM UJIEH;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— cBOOOJTHO BJIAJICET CHCTEMOM CIIeMaTN3NPOBAHHBIX TTOHSITHH.

«OTIIMYHO»
(Ga4YTCHO»

— oOyyJaronuics TBEpI0 YCBOMII MPOTPAMMHBIN MaTepuai, TpaMOTHO U
M0 CYHIECTBY WM3JaraeT €ero, ONUpasCh Ha 3HAHUS OCHOBHOM
JUTEpaTypHl;

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYECKOW NIEATEIbHOCTHIO
HaIlpaBJICHUS;

— apryMEHTUPYET Hay4YHbIE MMOJ0KEHNUS;

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— BIIAJICET CHCTEMOM CTICIIMAIM3UPOBAHHBIX TTOHITHH.

«XOPOLLIO»
<«BAYTEHO»




Og_eégjii ?{ﬁiﬁiﬁm XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI
— 00y4Jaromuiicss yCBOMII TOJIBKO OCHOBHOHM MPOrpaMMHBIM MaTepHal,
[0 CYHIECTBY M3J1araeT €ro, OMMpasch Ha 3HAHUS TOJIBKO OCHOBHOM
JUTEPaTypPhI;
— JIOMyCKaeT HECYIIECTBEHHBIC OMMOKN U HETOYHOCTH;
«y/IOBJICTBOPUTEITHHOY .
GAUTeHOY — UCTIBITHIBACT 3aTPYJHEHHUS B MPAKTUYECKOM TPUMEHEHUU 3HAHHMA
HAIpPAaBIICHUS;
— cJ1ab0 apryMeHTHPYET HayuHbIE MTOJI0KECHHUS,
— 3aTpyAHsieTcs B (OpMyITUPOBaHUN BBIBOJIOB M 000OIICHUI;
— YAaCTHUYHO BJIAJICET CUCTEMOM CIELIMATIN3UPOBAHHBIX OHSITUH.
— oOyJaromuiicss He YCBOWJI 3HAYUTEILHOM YacTH MPOrPaMMHOTO
MaTepuana;
— IONyCKaeT  CYIIECTBEHHbIE  OIIMOKM W  HETOYHOCTU  MpH
«HEYOBJICTBOPUTEITHHOY .
«HC 3ATICHONY paccMOTpEeHHH MPOOJIeM B KOHKPETHOM HANPaBIICHUY; 3
— UCTIBITHIBACT TPYAHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMIA,
— HE MOXET apryMEHTHPOBATh HAYUHBIE ITOJTO0KECHUS;
— He (hOPMYTUPYET BBHIBOJOB M 0000IIEHHUH.
10.3. TunoBble KOHTPOJILHBIE 3a/IaHUS WM UHBIE MAaTEPHUAIBL.
Bormpocs! (3agaun) nis sK3aMeHa IpeIcTaBlIeHbl B Tadimie 15.
Ta6muma 15 — Borpocs! (3agaun) 115 2K3aMeHa
No Kon
Ilepeuens BonpocoB (3a7au) A1 SK3aMeHa
/1 WHJUKAaTOpa
Cemectp Nel
1. | Ilpenen ¢pynkuuu. BeraucneHue nmpeaenos. YK-1.¥.2

1. Beruucauts npegen lim ———

OTtBet: 3

2. Bpraucnuts npeaen lim =———

Otser: 8/5

3. Beramcnouts npegen lim —i", —

Otser: 3/2

4. Beraucnuts npegen lim ———

Ortger: - 5/7

5. Beraucnouts npegen lim "',:

OTBeT: 0€CKOHEYHOCTH

6. Berumciuts npegen lim ———

Ortser: -3/6 = -1/2

7. Beumcants npenen lim ——

OTBer: 0€CKOHEYHOCTH

8. Beuncants npezen lim ————

Otget: 7/6

—bx—2
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Ko =%

T "
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w——2 X

x—+on  2x- +Ex—132
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ZX




. xF—ExT+Ox—4
9. Bprumcauts npenen lim ——

W= 00 Y Tx+12

OTBeT: 0€CKOHEYHOCTH

10. Beruncauts npegen lim ————

Ix-—-2

OrBet: 8/5
Kakwue u3 npeacTaBiIeHHBIX HUXKE MIPEIEIIOB MOTYT OBITh BBIYMCIICHBI VK-1.B.2
METOJIOM JIeJIeHUsI Ha OOJIBIIYIO CTETIEHb TEPEMEHHbBIX ?
. 33:—53
lim
a) x—0 X“+2x
. 2x” —dx—6
b) lim ———
x—3 2K —/XTa
. 3x’-4x—4
lim —
C) =0 2x-—3x—-2
. - Z\': +x+6
d) lim———
=3 <X —oX—a
I S S
lim ————
e) x—oa  IX“—Tx+12
Otser: a), C), €)
Kakas ¢pyHkuus Ha3pIBaeTCsS HEMPEPHIBHON B TOUKE Xo? VK-1.B.2
OtBet: ®ynkuus f(X) Ha3pIBaeTCs HeMPepPHIBHON B TOYKE X0, €CJIH
OHA ompe/ie/ieHa B HEKOTOPO OKPECTHOCTH 3TOH TOYKM X0 M
lim f(x) = f(x,)
XAy
Yemy paBHa cymMMa KOHEYHOTO YHClia OECKOHEYHO MaNbIX (PyHKINNA? VK-1.B.2
OtBer: CymMMa KOHEYHOI'0 YHCJIA 0€CKOHEYHO MaJbIX (PyHKumMi —
3T0 PyHKIMSA OECKOHEYHO MaJIast
Teno nBuxeTcs Mo 3akoHy S(t) =5t +1. Uemy pasHa ckopocTs V(t) B YK-1.B.2
MOMeHT BpeMeHH t =17 3anumuTe HOMep BEpHOTO OTBETA.
1) 6
2) 4
3) 10
4) 15
Otger: 4)
1) BsruucnuTe npou3BOAHY0 QyHKIMH ¥ = ¥~ + 47 VYK-1.B.2

Oreer: 2x + 4%In4

2) Bepno mu yrBepkaceHue: «I[Ipou3BogHas CyMMBI IBYX
muddepeHnpyeMbIX GyHKINNA paBHA CyMMe MPOU3BOIHBIX ATHX
¢bynkuuity. OTBEeT apryMeHTHpYHTe.

Otser:
IIpaBuniaa nud¢epeHnnpoBaHusi MOTYT OBITH 3alIMCAHBI:
1. (C-u(x))'=C-u'(x)

2. (U(X)xv(x))'=u"(x)xVv'(x)




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

[ o

®opmyaa Ne4 kak pa3 m o3HauaeT, uytTo «IIponsBoaHasi cyMMblI IByX
aupepeHurpyeMbix GyHKUIMA paBHA CyMMe NPOM3BOAHBIX ITHX
byHKumii.

1) BbIumCIHTE HPOU3BOIHYIO GYHKIUM V = 1 - - 4% YK-1.B.2
OtrBer:v = x - 4%(2 + xin4)
2) Bepno yu yrBepxkacHue: «IIponu3BogHas IpoOU3BEICHHUS IBYX

muddepeHUpyemMbIx QYHKINH paBHA TPOU3BEACHUIO TPOU3BOTHBIX

9TuX QyHKIUKE». OTBET apryMEeHTUPYHTE.

OTBeT: yTBep:KIeHHe HEBEPHO.
IIpaBuia nuddepeHnpoBanusi MOIyT OBITH 3allMCAHBI:

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

2. (UC)EV(X))'=u'(X)xV'(X)

3. (U()-v(x))=u'(x)-v(x)+u(x)-v'(x)

ulxl, ; ulxlvlx)—ulx)vix

4. (.‘ﬂ:..l. :I = ;,2 I:.'L'
®opmyJa Ne3 —310 dopmyJia 1Jis1 BBIYMCIEHUS TPOU3BOTHOM
npousseaeHus: AByX 1u(depeHunpyeMbixX pyHKIHIA, OHA He
COOTBETCTBYET NNPMBEICHHOMY B YTBEpP:KIeHHH TEKCTY.

Haiigute dopmyny ¢ ommbkoii. ApryMeHTUPYHTE CBOM OTBET. VK-1.B.2

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

2. (UC)EV(X))'=u'(X)xV'(X)

3. (U(x)-v(x))=u'(x)-+Vv'(x)

alal, ¢ uTxedwlxd—ulx)vix

4. ('.":.1' :I = ;,2 I:.';'
OTtBet: ommodka B (popmy.ie Ne3. Ilo npaBuay nuddepenuupoBanus
npousBeaeHus ABYyX Au(pPepeHunpyembiX GyHKIUIT MPOU3BOAHAA
Npou3BeleHUus1 BbIuucsiercs mo gopmy.ie:

(U()-v(x))"=u’ (x)-v(x)+u(x)-v'(x)

[TpaBuna nuddepennmponanus. [IponzBoaHas ciokHONW QYHKINH. YK-2.V.1
3ananue 1. YK-2.V.3

1) HaiimuTe npou3BoAHYI0 (PyHKIHH
v =5cos(7+8x) + V7x—8

OTtBer:
3

7 3
—40sin(7 + 8x) + I(TX_ 8) %

2) HazoBute kakoe-mu6o nudpoBoe CPeaCcTBO, TPUMEHUMOE JJIS
peuieHus qaHHou 3agaun. OO60CHYHTE BaIll BHIOOP.




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

3ananue 2.
1) HaiimuTe nmpou3BoaHY0 (PyHKIHH

y = 5cos(5+ 2x) #In(5x— 2)

OtBer: —10sin(5 + 2x) * In(5x— 2) + 5cos(5 + 2x) »

bx—-2

2) HazoBure kxakoe-imu00 muppoBoe CpeaCcTBO, IPUMEHUMOE JIJIS
peurenus qanHou 3agaun. OO60CHYITE Balll BEIOOP.

OtBer: K undpoBbsIiM cpeacTBam, KOTOpbie MOT'YT ObITH IPUMEHEHbI
JUIsl peleHus JaHHoi 3agaum oTHocuTest Wolfram Mathematica-
nporpaMMHoe odecrieueHue, BKJI0Yawmiee 00J1b110ii Hadop
MaTeMaTH4YecKuX QYHKIHMA B TOM YHCJIeCHCTEMY KOMIbIOTEPHOM
ajiredpbl, OpMEHTHPOBAHHYIO HA MOATOTOBKY HHTEPAKTHBHBIX
AOKYMEHTOB € BbIYMCJIEHUSIMHU U BU3YAJbHBIM CONPOBOKIEHHEM.

3agaHue 3.
1) Haiimute npou3BoHY0 GYHKIHH
_ —6tg(7 + 4x)
" In (7Tx—4)
Orser:

-24

-
cos” (T+4x

7

«In(7x— 4) + 6tg(7 + 4x) = —

(In(7x— 4))2
2) HazoBure kakoe-1160 1iuppoBoe CpeacTBO, IPUMEHUMOE /IS
pereHust JaHHOM 3agaun. OGOCHYHTE Balll BHIOOP.

Oteer: K undgpoBbiM cpeacTBamM, KOTOPbIE MOT'YT ObITH IPUMEHEHBI
JUIS pelleHus JaHHoi 3aaaum oTHocuTest Wolfram Mathematica-
nporpaMMHoe odecrneyeHue, BKJIKYaIiee 00/1b110ii HAOOP
MaTeMaTHYeCKUX PYHKIMA B TOM YHCJIECHCTEMY KOMIIBIOTEPHOU
ajredpbl, OpUEHTHPOBAHHYIO HA MOAT0TOBKY HHTEPAKTHBHBIX
AOKYMEHTOB C BbIYMCJICHUAMH U BU3YAJIbHBIM CONIPOBOXKICHHEM.

3ananue 4.

1) Haiiaute npou3BOIHYIO (PYHKIIMH
¥ =4/ 2 — 6sin(7 + 4x)
OrtBer:

1

2,/2 —6sin(7 + 4x)
2) HazoBute kakoe-nu6o nudpoBoe cpeacTBO, MPUMEHUMOE IS
pereHust gaHHOM 3aaaun. OGOCHYHTE Balll BHIOOP.

(—24)cos(7 + 4x)

Otser: K ungpossiM cpeacrsam, KOTOpbie MOI'YT ObITh IPHMMEHEHBI
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https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B

JUIsl pelieHust JaHHoi 3aaa4um oTHocuTest Wolfram Mathematica-
nporpaMMHoe odecreuyeHue, BKJIOYamwmee 00Jb110ii Hadop
MaTeMaTH4YecKUX GYHKIMHA B TOM YHCJIECHCTEMY KOMIIbIOTEPHOM
ajaredpbl, OpUEHTHUPOBAHHYIO HA MOATO0TOBKY HHTEPAKTHUBHBIX
JOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONPOBOKIEHUEM.

3ananue 5.
1) HaiimuTe nmpou3BoaHyO (PyHKIHH

v = 5cos(3 +4x) + log,(3x— 4)

Otser:

3

(3x—4)In4
2) HazoBure xakoe-mu00 udpoBoe CpeacTBO, IPUMEHUMOE IS
pereHust gaHHOM 3aaa4un. OOOCHYHTE Balll BHIOOP.

—20sin(3 +4x) +

Oteer: K undgpoBbiM cpeacTBaM, KOTOPbIe MOI'YT ObITh IPUMEHEHDbI
JJIS peleHus JaHHoi 3axaun oTHocuTcess Wolfram Mathematica-
nporpaMMHoe odecrneuyeHnue, BKJao4valliee 00J1b10i HAOOP
MaTeMaTu4YecKuX GyHKIUI B TOM YHC/Ie CHCTEMY KOMNbIOTEPHOI
ajiredpbl, OpMEHTHPOBAHHYIO HA MOJATOTOBKY HHTEPAKTHBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOKIEHUEM.

10.

ITpoBepbTe SIBISETCS JIU BHIPAKEHHE
1 .
- ¢ (—24)cos(7 + 4x)

2,/2—6Ein(T+4

HPOM3BOAHOM QynKImMK y = /2 — 65in(7 + 4x) ? OTBET 0OOCHYIITE.
OTBer: BpIpa:keHHe SIBJISIETCH NPOU3BOAHOM 1151 PYHKIMH, YTOOBI
3TO 000CHOBATH MOKHO B3ITh IPOU3BOIHYIO OT

,‘,-"2 — Gsin(? + 4%) WIM BBIYMCJIUTH HeonpeaeJeHHbII
HHTerpaJ

._,v:

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

VK-1.B.2

11.

3anumuTe ypaBHEHHE KacaTelbHON K rpaduky GyHKIug y=x° - 2
B €r0 TOUKe ¢ abciuccoi Xo= 1
OrtBet: y=3Xx-4

VYK-1.B.2

12.

B KaKoii TOuKe ypaBHEHHE KacaTeIbHOM K rpaduky GpyHKIHH Y=X° -2

nMeet Buj Yy=3X-4

OTtBer: Xo=1

3amada MOXeT ObITh pelieHa 1ByMs crocobamu. O6ocHylTe 06a

crioco0a perieHus.

Ortser: IlepBblii c10C00 OCHOBAH Ha ONpPeAEICHUN KAcaTeJIbHOM K

rpaguky GyHKIUN — ITO 001asi TOUKA rpaduka pyHKunm u

NPSAMOM, SIBJSIIOIIEHCSH KAacaTeJbHOM, T.e. HY’KHO PelIUTh CUCTEMY
Ly =x" -2

YPaBHeHHUI1 V= 3x—4

IIpu BTOpOM cnioco0e pemeHnsi, HeO0OX0AMMO CPABHUTH 001IIee

ypaBHeHHe KacatenbHoil ¥ = ¥(x,) + ¥ (xp)(x— %) u y=3x-4

VYK-1.B.2

13.

[Tycts B TOuke (Xo, Yo) mepecekarores ase kpusbie Y=F(X) u y=g(X). O6e

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
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

byukuuu Y=f(X) 1 y=¢(X) umeror npousBoHbIe B Touke (Xo, Yo). Uemy
paBEeH yroJ MKy KpUBBIMU?
OtBer: Yriom ¢ me:xkay kpubiMu Y=f(X) u y=g(X) B Touke (Xo, Yo)
HA3bIBAETCS YIoJI MEKIAY KAcaTeIbHBIMH K MPSAMbIM,

g lxg ) —F (xp

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

14.

[TycTh mostOKeHUE TOUKH NP € ABUKEHUU 3a1aéTcs GyHkmuen S=S(t),
rze t — Bpems. UeMmy paBHa CKOpPOCTh TOYKU? BBIMUIIATE HOMEP BEPHOTO
YTBEPKACHHUS.

a) CKopocTh TOYKH paBHA NMPON3BOAHOI pyHKIIM S(t)

a) CKOpOCTb TOYKH paBHA BTOPO# Mpou3BoaHoM GyHKimu S(t)

b) Ckopocts Touku paBHa auddepenimany Gyakuun S(t)

OrtBeT: a)

YK-1.B.2

15.

[Tycts ¢ynknus y = f(x) 3amana Ha untepsaie (, b). Hazoure ycinoBue
yobiBanus ¢pyHkun y = f(x) Ha uHTEpBase (a, b).

OtBet: Ecan npousBognas pynkuuu y = f(X) orpunarenbHa 1js
BCEX X U3 HHTepBaJja (3, b), To pyHKIus yobIBaeT HA 3TOM
HHTepBaJe.

YK-1.3.2

16.

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

OtBet: Ecin BTOpasi npousBoaHas pyHkuuu y = f(x) orpunareibHa
JJI BCeX X M3 HHTepBaJia (a, b), To GpyHKIMs BHINYKJIa BBEPX HA
ITOM HHTepBaJe.

VK-1.3.2

17.

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

YK-1.3.2

18.

[Tycts muddepenumnpyemas pynkuus y = f(X) 3ajaHa Ha UHTEpBaJIe

(a, b).

HW3BecTHO, 4TO B TOUKE Xo HA MHTepBate (a, b) mpousBonnas pyHkuu y
= f(x) paBHa Hym0. Kakux 1aHHBIX HE XBaTaeT, 4YTOOBI yTBEPKIATh, UTO
B 3TOU TOUKE (PYHKIUS UMEET MAaKCUMYM?

OrBer: B Toukax 3kcTpemMmyMa Ha HHTepBaJe (a, b) npousBoanas
¢Gyuxkuum y = f(x) paBHa HyJ110 (He00X0AUMOE yCJI0BHE). ITA TOUKA
MO:KeT ObITh TOUKOH MAaKCHMYMa, MUHMMYMa HJIM Nlepernda
rpapuka ¢pyukuuu. /st Toro, YTo0ObI B TOUKE ObLJI MAKCUMYM,
NPON3BOAHASA (PYHKIMH J0KHA MEHSITh 3HAK C IUIIOCA HA MUHYC.

VK-2.B.2

19.

Kakas npsiMasi TMHUS Ha3bIBA€TCS aCUMIITOTOM rpaduka GyHKIUN
y=f(x)?

Ortser: IIpamMas TuHAS M HA3BIBAETCH ACHMNITOTOH rpadguka
¢yukuuu y=f(x), ecaau paccrosinue d or Touku M, Jieskaieil Ha ITOM

VK-1.3.2




rpadguke, 10 NPSIMO M CTPEMUTCS K HYJIIO IPH HEOTPAHMYEHHOM
YAaJIeHUHU 3TOI TOUYKH 1O rpaguKy OT HAYAJIAa KOOPANHAT B
0€CKOHEYHOCTb.

20.

BepHo 11, 4TO BRIpOKEHHE
5 2 2
—xT——x"+-x
4 37 5
SBnsercst pemenueM | (5x* — 2x° +vx?)dx ? OtBer 0OOCHYIITE.
[TpuBeaute aBa criocoba penieHus.
OTBeT: BhIpaxKeHue
5

5 2 3,2 2
X —Ix Tt 5 siBJIsleTCS peleHueM

.

J (5x% —2x" + {?jﬂ'x

1n

+5

J1Jist 0TBETA HA 3TOT BOMPOC MOKHO B3ITH HHTErpaJ
[ — 5 2 2 5
J (5x° —2x" +Jx¥)dx=—x*——x"+-xT+C
- - 3 5

2 = o
i -2 +5 -3T0 o1HO U3 pemennii npu C=5.

5 o4 2

T€ —X ——X
4 3

Bropoii BapuanTt !)eme}mﬂ: B3MITh IPOU3BOAHYIO OT
4 2 3

5 2 2 N
X X toxa+t 5, IPOM3BO/IHASI PABHA NOAMHTETrPAJILHOM

dynxkmun  5x* —2x" + /x| 3HaunT BHIpaKeHHE

5 . 2 =
;x“ - Exg +-x7+5  SBJISETCS pelleHHeM HHTerpana.

YK-1.B.2

21.

1. BeIuuciauTh HeONpeaeNEHHBIN HHTETPA:

R

J (5x% —2x* 4+ x¥)dx

OTtBeT:
5 2
4 3

] b

x4+ C

LIRS

2. BBIYHCIUTH HEOPEIeIEHHBIA HHTETPAT:

il

N 3 1 P
J (Vx*+3x° —5;—=)dx

Vs
OTtBer:
3 : 3 L
Exi +—x*—20a74+C

3. BbluncauTh HeomnpeeEHHBIN HHTETrpall:

—_—
i i

J [x—: "V dx

3\9.
OTtBeT:

38 6717

—xi+ —x6+C

8 7

4. BoluncnuTh HeolpeaeaEHHbI HHTETpall:

PO R ¥ -
X —vx° ;
J —)dx

.I'S

YK-1.¥.2
YK-2.V.1




OTBeT:
5

0,5x*+0,8x T+ C
5. BwruucauThs HeonpeneaEHHBIN HHTETPAT:

J cos(4x — 7)dx
Orser:

1
—sin(4x—7)+C
4

22.

MeTo1bI HHTETPUPOBAHKS: METOJT BHECCHHUS 1O/ 3HAK AuQdepeHnaia
U MCTO/ 3aMCHBI nepeMeHHofzi I/IHTGI”pI/IpOBaHI/ISI.
1. Bsibepure METOA MHTErPUPOBAHMS U BBIYUCIIUTE UHTErPAl.
YKaKUTE KaKOH METOJ] HHTEIPUPOBAHUS TPUMCHSIIH:
OTtBeT:

J" 2xdx
Vxi+ 3
22 +3+¢C

Mo:xeT ObITH NPUMEHEH KaK MeTO/l BHECEHHS MO/ 3HAK
auddepeHumaa Tak M METO/ 3aMeHbI NePeMeHHOM
UHTErPUPOBAHUS.

2. BriOepute MeTO MUHTETPUPOBAHUS U BBIUMCIINTE UHTETpall.
VYKaxxute Kakoi METOJ UHTETPUPOBAHUS IPUMEHSIIN:

[ dxdx
J x*4+1
OTtBer:
Zarctg(x*)+ C
Mo:keT ObITh MPUMEHEH KAK METOJ BHECEHHSI MO 3HAK

Au(pepeHnnana TaK 1 MeTOJ 3aMeHbI IIepeMeHH O
HHTErPUPOBaHUS.

3. Bribepure MeTO MHTETPUPOBAHUS U BHIUMUCINTE UHTETpaJl.
VYKaxxute Kakoi METOJ HHTETPUPOBAHNSI IPUMEHSIIN :

J xsin(x® + 3)dx
Otser:

1 5
—Ecﬂs[x +3)+cC

MoskeT ObITH IPMMEHEH METO/ 3aMeHbI NepeMeHHOMH
HHTErPHPOBAHUS.

4. BpiOepuTe METOJT MHTETPUPOBAHUS U BBIYUCIUTE UHTETpaJl.
VYkaxxute Kakoi METOJ HHTETPUPOBAHUS IPUMEHSIIN:

J dx
Vxcos? (Vx)
OTBer:

YK-2.B.2
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2tg(\x)+C
MozkeT OBITH IPMMEHEH MeTO/ 3aMeHbI epeMeHHOH
HHTErPUPOBAHMNS.

5. Bribepure MeTO MHTETPUPOBAHUS U BBIYMCINUTE UHTETPAIL.
VYKaKuTe KaKkO! METOJ HHTEIrPUPOBAHUS TPUMEHSIIN:

J" dax
4x— x
OTtBerT:

—2ln|4 — x| + ¢

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

23.

3aganue 1.

1) BbIYKCIUTH, IPUMEHUB METO MHTEIPUPOBAHUS IO YACTSIM:

J X ¥ cosxdx

OtBer: xsinx + cosx +C
2) HazoBure kakoe-mub0 1HU(POBOE CPEICTBO, MPUMEHUMOE IS
peluieHus qaHHou 3agaun. O60CcHyiiTe Balll BHIOOP.

OrtBer:
K uudpoBbiM cpeacTtBaM, KOTOpble MOTYT ObITH NMPUMEHEHBI ISt
pelieHusi JaHHO 3amayd  orTHocuTcsa Wolfram Mathematica-
nporpaMMHoe of0ecnmedeHHe, BKJIKOYaKInee O00JbIIOH Hadop
MaTeMaTUu4ecKuX (GYHKIHUIA B TOM 4HcJie CHCTEMY KOMIIbIOTEPHOM
ajiredOpbl, OPHEHTHPOBAHHYI0O HA TOATOTOBKY HMHTEPAKTHBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOXKIEHUEM.

3amanue 2.
1) BbraucnnTh, NpUMEHUB METO MHTETPUPOBAHHUSI 110 YACTSIM:
[(x +1)e*dx

Orser: (x +1)e* — e+ C
2) HasoBure Kakoe-1100 1H(PPOBOE CPEACTBO, MPUMEHUMOE IS
peuieHus qaHHoU 3agaun. O60CHYIiTe Balll BBIOOP.

OtBet:
K uudpoBsiM cpercrBam, KOTOpble MOIYT ObITh NMPUMEHEHbI ISt
pemienust aaHHoW 3amaum  otHocutcss Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJWOYailee O00JbIIOH Hadop
MaTteMaTu4yeckuX (yHKUMA B TOM 4YHCJE CHCTEMY KOMIbIOTEPHOM
anredpbl, OPHEHTHPOBAHHYI) HAa MOArNOTOBKY HHTEPAKTHBHBIX
AOKYMCHTOB C BLIMMCJICHUAMUA U BU3YAJIbHBIM COIIPOBOKICHUEM.
3ananue 3.

1) BBIUMCIHUT, TPUMEHUB METO/l MHTETPHUPOBAHHUS TI0 YaCTSIM:
J xlnxdx
OtBer: 0,5x (Inx—0,5) + C

2) HasoBure Kakoe-m1u00 MH(POBOE CPEACTBO, MPUMEHUMOE IS
pemieHus qanHou 3agaun. O60CHYyIiTe Balll BHIOOP.

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

OTtBet:

K mudpoBbsiM cpeacTtBaM, KOTOPble MOI'YT ObITh NPUMEHEHbI JIsl
pelieHusi aHHOM 3agauyd  oTtHocuTca Wolfram Mathematica-
nporpaMMHoe olecrnedyeHue, BKJO4Yawilee O00JbIIOH Hadop
MaTeMaTU4ecKUX (YHKIMH B TOM YHCJECHCTEMY KOMIbIOTEPHOI
ajareOpbl, OPHMEHTHPOBAHHYI0 HAa MOJATOTOBKY MHTEPAKTHBHBIX
JOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.
3ananue 4.

1) BelunciuTh, MPUMEHHUB METOJ HUHTEIPUPOBAHUS 110 YACTSM:
.'l.': * sinydx

OtBer:—x”cosx + 2xsinx + 2cosx+ C
2) HasoBure Kakoe-n1u00 mH(POBOE CPEACTBO, MPHUMEHUMOE IS
peureHus qanHou 3agadn. OO60CHYITE Balll BHIOOP.

OTtBet:
K nudpoBbIM cpeacTBaM, KOTOPbIE€ MOTYT ObITh IPUMEHEHbI ISt
peleHus JaHHOI 3aga4u oTHocuTest Wolfram Mathematica-
nporpaMMHoe odecriedeHue, BKJI0UYawmiee 00J1b110ii Hadop
MaTeMaTH4YecKuX QYHKIHMA B TOM YHCJIe CHCTEMY KOMIbIOTEPHOI
ajiredpbl, OpMEHTHPOBAHHYIO HA MOJATOTOBKY HHTEPAKTHBHBIX
AOKYMEHTOB € BbIYMCJIEHUSIMHU U BU3YAJbHBIM CONPOBOKIEHHEM.

24,

3aganue 1.

1) BblunciInTe ONPEICICHHBIN HHTETPA:

-

J dx

0

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

OtBet:
K uudpoBbiM cpeacTtBamM, KOTOPble MOTYT ObITh NMPUMEHEHBI IS
pemienust aaHHOW 3amaum  otHocutrcss Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJOYailee 00JbIIOH Hadop
MaTteMaTu4YeckuX (yHKUMHA B TOM 4YHCJE CUCTEMY KOMIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYK) HA TMOArOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB C BHIYMCJIEHUAMH U BU3YAJIbHBIM CONPOBOKIEHUEM.

3amanue 2.

1) BeruuciuTe onpeaeacHHbIN HHTETPa:

1

J 2dx

a0

OtrBer: 2

YK-2.¥.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
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2) HazoBute kakoe-1m00 HUppPOBOE CPEACTBO, MPUMEHUMOE IS
pereHust faHHOM 3aaaun. OOOCHYWTE Balll BHIOOP.

OTtBeT:
K mudpoBbiM cpeacTtBamM, KOTOpble MOI'YT ObITh NPUMEHEHBI JIsI
pelieHusi daHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJIO4Yawilee O00JbIIOH Hadop
MaTeMaTU4ecKUX (PYHKUHMH B TOM 4YHCJe CHCTEMY KOMIbIOTEPHOIi
ajare0Opbl, OPUMEHTHPOBAHHYI0 HAa MOATOTOBKY MHTEPAKTUBHBIX
JOKYMEHTOB C BbIYMCJIEHUSIMH U BU3YAJIbHBIM CONPOBOXKIEHUEM.

3amanue 3.

1) BeruucnuTe onpeaeacHHbIN HHTErpa:

3

J xdx

-

OrBer: 9/2-4/2=5/2
2) HazoBute kakoe-m1u00 mudpoBoe CPeaCTBO, MPUMEHUMOE IS
pereHust gaHHou 3aaaun. OOOCHYWUTE Balll BHIOOP.

OTtBer:
K mudpoBbiM cpeacTtBaM, KOTOPble MOI'YT ObITh NPUMEHEHbI JIsl
pelieHusi JaHHOW 3amaum oTHocuTcss Wolfram Mathematica-
nporpaMMHoe of0ecnmedeHHe, BKJOYawinee O00JbmIOH Hadop
MaTeMaTu4ecKuX (GYHKIHUIA B TOM 4HcJie CHCTEMY KOMIIbIOTEPHOM
ajareOpbl, OPUMEHTHPOBAHHYI0 HAa MOATOTOBKY MHTEPAKTHUBHBIX
AOKYMEHTOB C BIYMCJIEHUSAMH U BU3YAJIbHBIM CONIPOBOXKIEHUEM.

3ananue 4.

1) BbluuciIuTe ONPEICICHHBI HHTETPAT:

0

J x 3 ﬂ.l.-'l.'

-1

Otreer: 0-1/4=-1/4
2) HazoBute kakoe-11u00 nuppoBoOe CPEACTBO, MPUMEHUMOE IS
perieHust JaHHoM 3agaun. OOOCHYWUTE Balll BHIOOP.

OTser:
K uudpoBbiM cpeacrBaM, KOTOpbie MOIYT ObITh NPHUMEHEHbI ISl
pelieHusi AaHHOM 3agauyd  oTtHocuTca Wolfram Mathematica-
NnporpaMMHoe o0ecnedyeHue, BKJWYawiee O00JbIIOH Hadop
MaTeMaTHYeCKUX (PYHKIOHH B TOM YHCJE CHCTEMY KOMIbIOTEPHOI
ajredpbl, OPUEHTHPOBAHHYI0 HA TOATOTOBKY MHTEPAKTUBHBIX
AOKYMEHTOB C BIYHMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.
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https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
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https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B

3amanue 5.

1) BeruuciuTe onpeaeacHHbIN HHTETPa:

1

[ean

-1

Oteer: e-e!
2) HazoBute kakoe-1n00 nuppoBoe CPeACTBO, MPUMEHUMOE IS
peuieHus qanHou 3agadn. OO0CHYITE Balll BEIOOP.

OTtBerT:
K mudpoBbsIM cpeacTrBaM, KOTOPbIe MOI'YT ObITh INPHUMEHEHbI IJIs
pelieHusi AaHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe o0ecrnevyeHue, BKJIO4Yawilee O00JbIIOH Hadop
MaTeMaTH4eCKUX (YHKIHIi B TOM YHCJEe CHCTEMY KOMIbIOTEPHOM
ajaredOpol, OPHMEHTHPOBAHHYI0 HA MNOAIOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB € BbIYMCJIEHUSIMHU U BU3YAJbHBIM CONPOBOKIEHHEM.

25.

1. TlpounTerpupyite TPUrOHOMETPUUECKYIO () YHKITUIO

( Ccosx dx

OtsBer: 0,5

2. llpouHTErpupylTe TPUTOHOMETPUIECKYIO (PYHKITUIO

( COSX X

u

Otger: 0
3. TlpouHTETrpHpylTE TPUTOHOMETPHUUECKYIO (DYHKITHIO

|r cos 2x dx

Otsert:0,25
4. IlpouHTerpupyiTe TPUrOHOMETPUUECKYIO (DYHKIIHIO

|r siny dx

e

OtBer: 2

5. TlpouHTerpupyiTe TPUrOHOMETPUUECKYIO (DYHKITUIO

YK-2.¥.3
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( sinx dx

OTtBer: 1

Cemectp Ne2
26. | Kakas yHkuus z = f(x; V) Ha3bIBAETCSA HENPEPHIBHOM B TOYKE VK-1.3.2
My (x0;¥)?
OtBer: ®ynkuusa = = f(x; V) Ha3bIBaeTCs HeMPEPbIBHON B TOYKE
My(x4; Vs ), €cI OHA OTIpeesIeHa B ITOI TOYKe M HEKOTOPOi ee
OKPEeCTHOCTH, MMeeT npenes [im f(M) M ITOT mpeaes paBeH
M- J"’!:
3HAYEeHHUI0 (PYHKIUH Z B TOUKe M
27. | Kakas u3 dopMyn cootBercTByeT auddepeHmany GyHKun y=e<? YK-2.3.1
a) dy=2e?*dx
b) dy=e*dx
c) dy=2e*dx
OrtBeT: a)
28. | YacTHbIe IPOU3BOIHBIC YK-1.¥.2

o dz A=
1. Haiigure yacTHBIE IPOU3BOHEIE b GyHKIIHH

_ sin(3+8x —7y)

2 — _x'3_1,-'?
cos(3+8x—Tyv)+8( 2—.1"1_1.' ! :I—s'iri'.'E—Bx—?}'ZEx‘I}' !

|'2—x3_1,.-'_']‘

=

OTtBeT:

—cos(3+8x—Ty)+*7(2—x*y")+sin(3+ 8x— 7y)7x°y*
(2 —x%y7)?

o =z =
2. HaiiguTe yacTHBIE IPOU3BOIHBIE e GyHKIHH

o

sin(3 + 2x — 5y)
z =

2 —.I'L'_'l.-'?
cos(3+2x—53):2(2—xy" |+ sin(3+2x-53)14x7y"
Orser: 1 712
|2—x _'!," |
—cos(3+2x—5y) *5(2— x*y”) + sin(3 + 2x — 5y)7x*y°
(2 —aty")?

o dz A=
3. Haiinure yacTHEIC IPOM3BOAHBIC _— M —— (QYHKIMK

sin(1l+4x — 3y)

34 _x.i_.,._.?
cos(i+dx—3y)ed( S—x‘:}' ! ]‘5‘!‘?!':’.1.—41‘—3}':le}' !

Z:

OTtBeT:

e DY

|'3—x:_1,.-' |




—cos(1+4x—3y)*3(3+x"y") —sin(1+ 4x— 3y)7x"»*
|:3 1 xzt},?jz

o =z  g=
4. Haiinute yacTHBIC MPOU3BOIHBIE .1 = byHKIHHA

_ sin(7 +4x —7y)
B B

= =
3 —xy
cos(7T+4x—Ty) 54|'3—.1"1}'5:I—s'iri'.'?—al-x—?}'ZEx‘I}'b

I.S—J.']}'E]‘
—cos(7+4x—7y) *7(3—x*y®) + sin(7 + 4x— Ty)6x’y°

(3 — x?y®)?

OTtBeT:

o = d=
5. Haiiqure 4aCTHbIC NPOU3BOJHEIC —— U - byHKIIN

_ sin(5 + 8x — 5y)
B £

e .
3 —x%y
ros(5+8x—53)+8(3—x 3" )+ sin(5+8x—-55 1427 y"

I.S_x_l_}lﬁ.ln

OTtBer:

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

(3 — x*y®)?

29.

Brinucarts ycioBue npu KOTOPOM BbIpaskeHHE
P(x,y,2)dx + Q(x,y,z)dy+R(x,y,z)dz
npeacTaBisieT coboi quddepeHnnan HeKoTopoi GyHKIMU U(X,Y,Z).
Ortger: [laHHOe BhIpaxeHue MpeacTaBJsieT co00ii nudpdepenunan pynkuun
u(x,y,z), ecam: P(x,y,z) — 310 yacTHasi npou3BoaHast pyHkuuu u(X,y,z) mo
X;
Q(X,y,2) - 370 yacTHasi mpou3BoaHasi pyHKIUH U(X,Y,Z) mo y:
R(X,y,Z) 3T0 yacTHasi npou3BoaHasi pyHKIMHU U(X,Y,Z) 1o Z.

VYK-1.B.2

30.

Kakast Touka Ha3pIBAETCS TOYKON MakcuMyMa GyHKIuK = = f(x; v]9

Otser: Touka (x; V;) Ha3pIBaeTcs TOYKOH MaKCHMyMa GyHKIHH
z= f(x;¥) , ec/iu cymecTByeT TaKkasi 0 - OKPECTHOCTh TOUKH
(x5:Vy ) M 2JI9 BCeX TOUYEK (X; V), OTJIMYHBIX OT (X 5; V), U3 &-
OKPECTHOCTH TOYKH (X y; Vy ) BHINOJIHSIETCH HEPABEHCTBO:

flxy) < f(x0i %)

VYK-1.B.2

31.

1. Haiitu npou3BoIHYIO QYHKIMH

flx,y) = (8+5x% +2v* — 7x®y*)* B Touke K(1,1) mo
HarpasJIeHnIo K Touke M(2,6)

|
3]
]
i
=]

OTtBeT:

V2

=3}

2. Haiiti mpon3BOAHYIO QYHKIINU

-

fle,v) = (7—x?+ 2y — x~v¥)7 g rouke K(1,1) mo

HaIpaBlIeHHIO K Touke M (4,3

—280
OT1BeT: —
vi13

YK-2.V.1




3. Haiitu npou3BoaHYyIO QYHKIUU

fle,v) = (7—2x7+ 2y —x¥»™1)* B rouke K(1,1) no
HamnpasJeHuio K Touke M (5,2)

272
OTBeT: —
V17

4. Haiitu npou3BOIHYIO (DYHKIIHIO

T |

fle,y) = (11— 2x3 + 2y — xBy
HamnpasJeHuIo K Touke M (5,6)
-1520

OTtBeT: Ny

B Touke K(1,1) mo

)

5. Haiitu npou3BoaHYIO QYHKINU

fle,v) = (5+4x 1t —2v? — 2x%y*)* B rouke K(1,1) no
HanpaslIeHUIO K Touke M (2,3)

380
OT1BeT: —
V5

32. | ChopmynupyiiTe HEOOXOUMOE YCIOBHE IKCTpEMyMa YK-1.3.2
nupdepenHpyeMoil QyHKIUM ABYX MEPEMEHHBIX Z = f (x;v).
OtBer: Ecoin B Touke N(x,;v,) nuddepeHuupyemas GyHKIUs
z = f(x; v) HMeeT 3KCTPeMyM, TO €e YaCTHbIE NPOU3BOIHbIE B ITON
Touke paBHbl Hyito [, (xy;vy) = 0, f' (x;v,) = 0. 10 yeaoBue
Ha3bIBaeTcs He00XO0AUMBbIM YCJIOBHEM IKCTpPeMyMa.
33. | Kakoe ypaBHeHHe Ha3bIBaeTCs qU(PepeHIINaTIbHBIM YpaBHEHHEM VYK-1.B.2
MIepBOro nopsaka?
OtBer: [(u¢depeHunalbHBIM  ypaBHEHHEM IIEPBOro IMOPSAIKA
Ha3bIBaeTCs ypPaBHeHHUe, cBs3bIBawomee X, Y u Y'. OHO MoxkeT ObITh
3a1aHO B OJHOI U3 ¢popm:
F(x,y,¥') =0,
v' = fxy),
M(x,y)dx + N(x,y)dy = 0.
34. | B xakom ciyqae dpyukims Yy=¢(x,C) (umu ®(x, y, C) = 0), sBiseTcs VYK-1.B.2
o01muM perienueM audhepeHaIbHOr0 ypaBHEHUs IepBoro nopsiaka?
OtBer: O0mMM pemieHueM (00IIUM UHHTETPAJIOM)
AuddepeHINAIBLHOIO yPAaBHEHHS NEPBOIo MOPSIAKA HAa3bIBaeTCs
¢yukuus y=¢(X,C) (mmm ®(x, y, C) = 0), koTopas
a) ABJISCTCS PpelIeHueM YPaBHEHHUs NpH J100oM gonyctumom C;
0) s11000€e penieHHe MOKeT ObITH MOJIy4YeHO M3 Heé IPU HEKOTOPOM
3HA4YeHUH NOCTOSTHHOM C.
35. | SBastercs i GyHKIIUSA x*+ y*—2x=C obmum perieHueM VK-2.V.1
nuddepeHInaTbHOTO YpaBHEHUS x+vy' =12
Otser: IndpepeHuupyst ykazaHHYI0 HeSIBHO 32JaHHYI0 (PyHKIHIO
x* + y* — 2x = C, noay4aem paBencrBo:2x + 2yy' — 2 = 0, To ecThb
x+yy' =1
Na, pynkuus x* + y* — 2x = C spJasieTcsi OOIMM peleHneM
Au(pPepeHnaTBLHOI0 YPABHECHUS.
36. | Haiigute obuiue permenus quddepeHranbHbIX ypaBHEHHH, VK-2.V.3

MpeACTaBICHHBIX HUKE. HazoBuTe kakoe-1mbo 1mudpoBoe CPeacTBo,




KOTOPOE MOKET OBITh TPUMEHEHO JIJISl PEIICHUsI TaHHOMW 3a/1auH.

OtBer: y =In|x| + C

OnnuMm U3 uu@poBbIX CPEACTB, KOTOPbIE MOI'YT ObITH IPHUMEHEHbI
JUJISI pellleHUs1 TaHHOM 3a1a4M, OTHOCUTCS
Wolfram Mathematica

2. y' =2
a8
OrBer: ¥y =5In|x| + €
Oxanum u3 nHGPOBLIX CPEICTB, KOTOPbIE MOIYT OLITH PHMEHEHBI
JJIS pelIeHusl JaHHOM 321a4H, OTHOCHTCS
Wolfram I\/Izl;lthematica

v

3_ y =—
N 3x

OtBer: y = % In|x| +C

O}IHI/IM nu3 III/I(])])OBBIX CpeacTB, KOTOPbIC MOFyT ﬁbITb l'lpI/lMeHeHbl
JUISl pelleHusl JAHHOM 3a1a4y, OTHOCHTCS
Wolfram Mathematica

OtBer: ¥ = 7 In|x| + C

OI{HI/IM n3 III/I(])])OBBIX CpeacrTs, KOTOpPbIE MOI'YT ﬁbITb NMPUMCEHECHBI
JUIs pelieHus JAaHHOM 3a1a4M, OTHOCHTCS

Wolfram Mathematica

5. y' =2
a8
OrBer: y =3 In|x| + C
OnHum u3 undpoBbIX CPeacTB, KOTOPbIe MOIYT ObITH IPHMMEHECHBI
AJId pelIeHus JIaHHOﬁ 3adavYu, OTHOCHUTCH
Wolfram Mathematica

6. y' =2

OtBer: ¥y =9Inlx| + C

OnHum u3 nndpoBbIX CPeaCcTB, KOTOPbIe MOI'YT ObITH IPHMMEHECHBI
AJIA pelIeHus JIaHHOﬁ 3aJa4M, OTHOCHUTCH

Wolfram Mathematica

12
1. y'==
X
OrBer: Yy =12In|x| + C
OnHum u3 undpoBbIX CPeaCcTB, KOTOPbIe MOI'YT ObITH IPUMEHEHBI
JJIA pemeﬂml lIaHHOﬁ 3a)1alm, OTHOCUTCHA
Wolfram Mathematica
2. y'=2
. ) -
OrBer: ¥y =31In|x| + C
OnHum u3 undpoBbIX CPpeacTB, KOTOPbIe MOT'YT ObITH NIPHMMEHEHbI
JJIA peme}mn lIaHHOi;I 3a)1alm, OTHOCUTCHA
Wolfram Mathematica




OrBer: y =17In|x| + C
OL[HI/IM n3 III/Id)pOBLIX CpeacTB, KOTOPbIC MOFyT 6I>IT]> l'IpI/IMeHeHLI
JUIs1 peleHusl JaHHOM 3a1a4M, OTHOCHTCS
Wolfram Mathematica
27

4, y' ==
s

OrBer: y =27In|x| + C

OnnuMm U3 Hu@poBbHIX CPEACTB, KOTOPbIe MOT'YT ObITH IPUMEHEHbI
JUUISI pellleHUs1 TaHHOM 3a1a4M, OTHOCUTCS
Wolfram Mathematica.

37. | Pemmre 3anauy Komm npu HavanbabiX yenoBusx: Y(1)=2 , r.e. naiiqute | YK-2.3.1
YacTHBIC perieHus AudepeHInanbHbIX YpaBHEHUN, TPEACTaBICHHBIX YVK-2.V.1
HIDKE VK-2.V.3

r=1
1. v = -
Oter: ¥y =In|x| + 2
2. y' =2
C ) -
OtBer: ¥y =5In|x| + 2
g
3. y = 3x
OtBer: y = % In|x| +2
—
4, y = .
OrBer: ¥y =7 In|x| + 2
5 ' =%
OtBer: ¥y =3 In|x| + 2
6. ' =%
OrBer: ¥y =9In|x| + 2
7. v =2
C ) .
OrBer: ¥y =121In|x| + 2
8. y'=2
OtBer: ¥y =31In|x| + 2
9. y' =2
OrBer: ¥y =17In|x| + 2
10.v' = =z
X
OrBer: ¥y =27 In|x| + 2
38. | BeimummTe HOMep O KOTOPBIM PACIIONOXKEH PsI, UIT KOTOPOTO HE YK-1.3.1

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




- n®+3
1) Xt

ne+7
-

2) Ln=1gs

n® +4

3) E:m Sn*

“=13n2—2

e RE43
4) Yt

n¥+1

OTtBet: 3)

39.

Kaxue npu3HaKH HCCIIEI0BAHMS HA CXOAUMOCTD TIPUMEHSIOT IS
YHUCJIOBBIX PAOOB C IMOJIOKUTCIIbHBIMU yjieHaMu’?
a) mpusHak /lanamGepa

b) npaswio Jlonurans
c) merox Kpamepa
d) mpusnak Kommu.

Orteer: a), d)

YK-2.3.1

40.

Ecnu psia cxoauTcesi, TO 4TO MOXKHO CKa3aTh 00 00IEeM UJIeHE 3TOro
psana?

Otser: Ecam psig cxogurcs, TO ero 001Mii YieH 1, CTPEeMHUTCH K
HYJI0, T.e. [i1m 11, = 0. ITO yTBep:KAeHHe Ha3bIBaeTCsl

71 —+00
HeOOXO0UMBIM MPU3HAKOM CXOIMMOCTH psiia. B yacTHoCcTH, eciin
001 YJIeH 1, He CTPEMUTCS K HYJII0, TO PSiA PACXOAUTCS.

VK-2.3.1

41.

Ecnu o0muii wieH psga i, He CTPEMHUTCS K HYJIO, YTO MOXKHO
YTBEPKAATh O CXOAUMOCTH psija?

Otger: Ecan psig cxogurcs, TO ero 001UMii YieH i, CTPEeMUTCH K
HYJII0, T.e. [im 1, = 0. 3T0 yTBep:KAeHue Ha3bIBaeTCs

f1—+00
He00X0AUMBbIM NMPHU3HAKOM CXOJAMMOCTH psaaa. B yactHocTH, eciin
001IMii YJIeH Ui, He CTPEMMTCS K HYJII0, TO Psii PACXOAUTCS.

YK-2.V.1

42.

OOmuit uneH psaga i, CTPEMUTCS K HYJIO. JJOCTaTOYHO JIU 3TOTO JUIs
TOTO, YTOOBI YTBEPKAATh, YTO JAHHBIN PSAJl CXOAUTCSA?

Otser: Ecam psig cxogurcs, TO ero 001uMii YieH 1, CTPEeMHUTCH K
HYJII0, T.e. [im 1, = 0. 9T0 yTBep:KAeHue Ha3bIBaeTCs

7—+00
HE00X0AMMbIM NMPU3HAKOM CXOIMMOCTH psAda, HO OHO HE ABJIACTCH
A0CTATOYHBIM JIJIfl TOI'O, YTOOBI YTBEPKAATD, UTO PHAI CXOAUTCH. T.e.
PAA MOKET ObITh KaK CXOAAIIMMCSH, TaK U pacxoasaniumMcs.

VYK-1.B.2

43.

=
=] a1

n=13,2_2
WccnenoBaTh NaHHBIN psia Ha CXOAUMOCTh. BeiOepuTe MeTo
HCCIIEA0BAHMS U3 CIIACKA!

a) HHTerpanbHbIi MPU3HAK CXOAMMOCTH

b) HeoOxoaumplii npu3HAK CXOMHMOCTH
c) Ilpusnak Kommu
d) Ipusnak lanambepa

Otser: Psig pacxoaurcsi, He BbINOJIHSIETCH HEOOXOAUMBIi

VYK-1.B.2




npusHak — b)

- (In—5)2 -
44. 1. HccnenoBaTb CXOMUMOCTB psifa 2., = : — YK-1.V.2
lamEs)s VK-2.V.1
OTBeT: cxoauTco
2. HccnenoBaTh CXOMMMOCTB psijia 20—, :—
OTBeT: cxoauTcs
a (1m—3)2"
3. HUccnenoBath CXOAUMOCTB psijia 27, :_—°t,
Sn—2)6"
OTBeT: cxoaurTcs
4. VccnenoBarh CXOAMMOCTh PAia 3, ———
" [nt+2
OTtBeTt: pacxoaurcs
- [In+3 41
5. HccnenoBarh CXOIUMOCTb psiia 2o .1—;-“
(Im+4)5"
OTBeT: cxoauTCA
- [In-5 2 -
45. 1) Uccnenosath CXOIUMOCTb Psfia 2o ) ———— YK-2.B.2
- [Gmn+2)3"
OTBeT: cxo0auTCA
2) Kakoii npusHak Bel ucnons3zoBanu. O00CHYyHTE CBOW BBHIOOP.
-
OtBer: npuMennM npmnak Jamambepa. [ = lim 2L == 1.
3 9
fi— oo O
2\3<1, To psx cxoaurcs. [Ipusnak cpapHenus u npusnaxk Komm He
MO03BOJIAAT OTBETHUTH HA BONPOC 3aJaHMS.
- [4n—5 B -
46. 1) HccnenoBarb CXOIUMOCTb Psiia 2oy ———— YK-1.B.2
" [(m+2)"
OTtBeTt: pacxoaurcs
2) Kakoii npusHak Ber ncrons3oBani. O00CHYiHTE CBOM BBIOOD.
Otger: npuMennM npm3Hak Komm. [ = "/a_=4 , T.k.4>1, TO psin
W ’ >
cxoaurcs. Heo0Oxoaqumblii NpU3HAK, IPU3HAKH CPABHECHUS H
Janambepa He MO3BOJISIIOT OTBETUTH HA BONPOC 3aaHMSI.
- [1n+3 M -
47. 1) HccnenoBarh CXOIUMOCTb psiia 2oy ————— YK-2.V.3
(1n+4)5 VK-1.V.2
YK-2.V.1

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

OTser:
K uudpoBbiM cpeacTrBamM, KOTOPble MOTYT ObITh NMPUMEHEHbI JIA
pemiennss aaHHoii 3amaum  otHocurcsa Wolfram Mathematica-
nporpaMMHoe oOecneyeHue, BKJIWYaomee 00/b1I0i  HaOoOp
MaTeMaTH4eCKUX (PYHKIHH B TOM YHCJE CHCTEMY KOMIbIOTEPHOI
ajre0pbl, OPHEHTHPOBAHHYK HA IMOATOTOBKY MHTEPAKTHBHBIX



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 BLIMMCJICHUAMUA U BU3YAJIbHBIM COIIPOBOKICHHUEM.

48. | ITycTh JaH 3HAKOYEPELYIOIMIACS Pl 2in=y it,,. Bcu psan, VYK-1.B.2
COCTaBIJICHHBIN M3 a0COIIOTHBIX BEIUYHH |Un|, CXOAUTCS, TO YTO MOXKHO
CKasaThb 0 3HaKouepeayrouiemcs psae? Beibepure BepHbIi OTBET.
a) Psan cxomures
b) Psix pacxomurcs
C) Psn cxoautcst abCOTOTHO
OrBer: C)
49. | Ecnu aGCoMOTHBIC BETUYHHBI YWICHOB 3HAKOUEPEIYIOIIEToCs psijia VYK-1.B.2
2-, U, YOBIBAIOT U OOIIMIA YIeH psa CTPEMUTCS K HYJIIO, TO UTO
MO>KHO CKa3aTh O CXOAUMOCTH psina? Beibepure BepHBIN OTBET.
a) Psaa cxoamrest
b) Psx pacxomurcs
C) Psa cxomurcst abCOTOTHO
OrtBeT: a)
50. | Crenennsbie psapl. THTEpBaN U paanyc CXOIUMOCTH. VK-1.¥.2
YK-2.3.1

1. Haiitu 061aCTh CXOIUMOCTH Psijia

oa

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

n=0
Oreer: (—1;1)

2. Haiitu paanyc CXOOMMOCTH psizia

oa

Z[Ex]” =1+2x+4x -+ 2"+ -
n=0
OtBer: R=0,5
3. Haiitu paanyc cXOOMMOCTH psia

Z(Sx}u" =1+5x+25x+ -+ 57" + -
=0

OtBer: R=0,2
4. Haiitu pagnyc cXoAUMOCTH psaja
o (—1)"(3%)" 3 (3x)2 (—1)"(3x)"
n+1 B 2 3 n+1

n=0

1
OTBeT: R = n

5. O61macThIO CXOAMMOCTH psla

oo

Z Clx—a)*=Cp+C(x—a)+ Cy(x—a)’ ++C (x—a)" ..
n=0
SAnsiercs unrepsai (2; 4). Haiiaure ero paanyc CXoIuMOCTH.




OtBer: R=1

51. | CTeneHHOM Al Zn—g @, % " CXOAUTCA B TOUKE Xo.UTO MOKHO YK-1.3.2
YTBEpKIaTh 00 aOCOIIOTHOM CXOAMMOCTH 3TOTO Psijia B KAXKI0U U3

TOUEK X, TaKuX, uTo|x| = [x,]?
Ortser: Ecan crenennoii psag 2. -, a,x " cXoquTcs B TOUKe X0, TO, OH
a0COJIIOTHO CXOMTCH B KAKIO0H TOUKe X, 1151 KOTOPOii |x| < |x,].
JTO yTBep KIeHUe HA3bIBAETCH TeopeMoii AdeJis.
52. VK-1.¥.2
1. PasnoxuTh MHOTOWIEH f(x) = —x? —10x" —30x — 31 B pan
Teitiopa B OKpECTHOCTH TOUKH ¥ = —2
OTtBet:

flx)=—-3—-2(x+2)—4(x+2)*— (x+2)°

2. Paznoxuth MuOrOwneH f(x) = —x* — 2x* + 5x — 1 B pax

Teiinopa B OKpeCTHOCTH TOUKH ¥ = 1

OTtBeT:
flx)=1-2(x—1)—5(x—1)*— (x—1)?

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

Otser:
flx)=24+7(x—2)+2(x—2)*—2(x—2)3

4. Pasznoxuts MHOrowieH f(x) = —2x*—2x?+7x +13 B pan
Teiiopa B OKPECTHOCTH TOYKH ¥ = —1

OrBer:
flx)=6+5(x+1)+4(x+1)*—2(x+1)3
5. Paznoxuts MHOTOWIeH f(x) = —2x° —7x° —x +9 Bpsn
Telinopa B OKpECTHOCTH TOUKH ¥ = —2
Otser:
flx)=—-1+3(x+2)+5(x+2)*—2(x+2)°

Bompocsr (3amaun) s 3aueta / mudd. 3auera npepcraBieHsl B Tadbmuie 16.
Tabnuua 16 — Borpocs! (3a1aun) ams 3aueta / audd. 3ayera

Kon

No /1t Tlepeuens BopocoB (3aay) i 3auera / nudd. 3ayera
p p (sana4) 1 A VHJIUKaTopa

Y4eOHbIM MJIaHOM HE IPEIYyCMOTPEHO

[lepeuenr TeM nns KypCOBOTO TMPOEKTHUPOBAHUS/BHIIONHEHUS KypCOBOW pabOTHI
MpeICTaBICHBI B TabmwmIe 17.
Tabnuna 17 — Ilepeyern TeM Ui KypcOBOTO MPOEKTHPOBAHNS/BBITIOJIHEHUS! KYPCOBOM paboThI

Ne n/mn ‘ [TprmepHBIii TepeueHb TeM JUIsl KYpCOBOTO MPOEKTUPOBAHMSI/BBINIOTHEHUS ’




KYpPCOBOM pabOTHI

Y4eOHBIM IIIAHOM HE IPEAYCMOTPEHO

Bompocst

MpeACTaBICHBI B Tabnwmie 18.

Ta6ymmma 18 — [IpumepHsIii mepedeHb BOIPOCOB IS TECTOB

AJid IIPOBCACHUA HpOMe)ICYTOqHOfI arrectalun B BHUAC TCCTUPOBAHHUA

(IlpouwnTaiiTe TEKCT, BIOEPUTE NPABUIIbLHBIE

Ne
Kon
o/ [TpuMmepHBIii IepedeHb BONIPOCOB I TECTOB UH/IUKATOP
I a
TunoBou BapuaHT TECTOB
1 cemectp
1. | Beruncaure 1) 1 YK-1.3.2
npezaen 2) 3 YK-2.VY.1
C 3x*42x—7 3) 15
ey N D I
OtBert: 3)
(maCTpyKUMS: [IpounTaiiTe TeKCT, BHIOEPHUTE
MIPABUJIbHBIN OTBET U 3aIMILIUTE apTyMEHTHI,
000CHOBBIBAIOLINE BHIOOP OTBETA)
2. | Toukoii pa3psiBa 1) 6 VK-1.Y.2
byHKIIHH 2) 2 OIIK-2.3.1
S x—3 3) 1
- (x2 4+ 3)Inx 4) 4
SABIISETCS TOYKA Orger: 3)
(urctpykuus: [Ipounraiite TEKCT, BEIOEPUTE
MIPABUJIbHBIN OTBET U 3aIMILIUTE apTyMEHTHI,
000CHOBBIBAIOLINE BHIOOP OTBETA)
3. | IpousBoanas Gpynkimu | 1) 2x - 4% Ind YK-2.V.1
yo=x2 4% 2) 2x- 4%
paBHa 3) x-4%(2+ x)
4) x-4%(2 + xln4)
OtBert: 4)
(uactpykuus: [IpounTaiiTe TEKCT, BEIOEPUTE
MIPABUJIBHBIN OTBET U 3aIMILIUTE apTyMEHTHI,
000CHOBBIBAIONINE BHIOOP OTBETA)
4. | Abcuucca skctpemyma | 1) 8 YK-1.¥.2
byHKIIHH 2) 05
y=8-x"+x 3) 1
paBHa 4) -05
OtBert: 2)
(uactpykuus: [IpounTaiiTe TEKCT, BBIOEpUTE
MPABUJIBHBIN OTBET U 3aIMILIUTE apTyMEHTHI,
000CHOBBIBAIONINE BHIOOP OTBETA)
5. | [Ipu xakux 3HayeHusix | 1) 8 YK-1.¥.2
aprymenTa (QyHKIUs 2) 05
uMeeT 3) 1
IKCTPEMYM 4) -05
y=2x> -1,5x+5 | OrBer:2)4)




BapHaHThl OTBETA U 3AIUIINTE APTYMEHTHI,
000CHOBBIBAIOIINE BEIOOP OTBETOB)

6. | Boruucnure unrerpan | 1) — ——+ VK-1.¥.2
- dx arctgx
J (1 + xD)arctg?x 2) ]11|m'lcrg,1'| 4+
3) — I, T
nrctg®x
1
4) oot gx v
OtBeT: 1)
(uncTpykuus: [Ipounraiite TekcT, BeIOEpUTE
MIPABUJIBHBIN OTBET U 3aIMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)

7. | Bpruncaure 1) 0,5 (3-8x)05(-8) YK-2.V.1
MIPOU3BOAHYIO 2) 0,5 (3-8x)°5 (8) VK-1.V.2
byHKUIUN
y=(3-8x)%° 3) 0,8 (3-8x)%°(-8)

4) -4 (3-8x)0°

Otget: 1) 4)

[IpounTaiiTe TEKCT, BRIOEPUTE MPABHILHBIC
BapHaHTHI OTBETA U 3AITUIINTE APTYMEHTBI,
000CHOBBIBAIOIINE BBIOOP OTBETOB

8. | Beruncnure 1) y =25e™>"1 VK-2.V.1
IPOM3BOJIHYIO BTOPOro | 2) v = &% OIlK-2.3.1
nopsiika GyHKIHH 3) v=75e"1
y =e™! 4) 25

OTtBet: 3)

(uHCcTpykuys: [IpounTaiite TekcT, BbIOEpUTE
MIPAaBUJIHHBIN OTBET W 3aIHIIUTE apTyMEHTEHI,
000CHOBBIBAIOIINE BHIOOP OTBETA)

9. | OGparHoii pyHKIHEH 1) v=x* OIIK-1.V.1
110 OTHOIICHHIO K 2) v=—
q)yIiKHHH 3) ¥v= In x
v =e" sBusercs o
dyHiIs 4) v=e¢

i OtBert: 3)
(uactpykuus: [IpounTaiiTe TEKCT, BEIOEPUTE
MIPABUJIBHBIN OTBET U 3alMILIUTE apTyMEHTHI,
000CHOBBIBAIONIHE BHIOOP OTBETA)

10.| ITepBas mpouzBoaHas 1) ckopocTh M3MeHeHHs] PYHKIHH OIIK-1.3.1
(GYHKIMY TIOKa3bIBaeT: | 2) HampaBiieHHE QYHKIHH OIIK-1.V.1

3) mnpupaieHue GyHKIIHNA

4) MpHUpaleHne apryMmenTa QyHKIuu
OtBet: 1)

(maCTpYKIMS: [TpounTaliTe TEKCT, BHIOEPHUTE
MTPABWIBHBIN OTBET M 3aIMIINTE apTyMEHTBI,
000CHOBBIBAIOIINE BHIOOP OTBETA)




11.| Iuddepennman 1) orHommICHHIO TpHUpaneHHs (YHKIIMH K OIIK-1.3.1
(GyHKIIMH paBeH MPUPALLECHHUIO apTyMEHTa
2) TNPOM3BEICHUIO MpUpameHus QYHKIIMU Ha
MpUpalieHre apryMeHTa
3) npousBeIeHUIO MPOU3BOAHOI HA
npupalieHue apryMeHTa
4) npHpanIeHHIO apryMeHTa
OrtBer: 3)
(unctpykuus: [IpounTaiite TeKCT, BBIOEpHUTE
MIPABUJIBHBIN OTBET U 3aIMIIUTE apTyMEHTHI,
000CHOBBIBAIONIIE BHIOOP OTBETA)
12.| Beruucnure 4ncio 1) 1 VYK-1.V.2
TOYEK pa3pbiBa 2) 2 YK-2.V.1
byHKIHMH 3) 3
. x+ 2 4) 0
: (x+3)%(x*—4)? | OTBer: 3)
(unctpykuus: [IpounTaiiTe TEKCT, BBIOCPUTE
MPABUJIBHBIN OTBET U 3aIMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
13.| Boruncnure 1) 0 YK-1.3.1
npeaen 2) 9 OIIK-1.V.1
. sin®3x 3) 3
lim — 4 1
OTger: 2)
14.| VpaBHenue 1) y=2x++4 OIIK-1.¥.1
KacaTeJIbHOM K 2) yv=4x+3
rpaduky QyHKIHH 3) y=2x—75
y=x3-2 4) y=3x—4
B €0 TOYKE C OTtBer: 4)
abcumccon (uactpykuus: [Ipounraiite TEKCT, BBIOEpUTE
Xo= 1 numeer Buj MIPABUJIBHBIN OTBET U 3aIMILIUTE apTyMEHTHI,
000CHOBBIBAIONINE BHIOOP OTBETA)
15.| Beruucnure 3nauenne | 1) 0 YK-1.V.2
HPOU3BOJIHOM BTOpOro | 2) -1
nopsiaka GyHKIuu 3) 3
v = sin2x + 4x 4) -4
B TOUKE ¥ = — OrtBer: 4)
N (uHcTpykums: [Ipounraiite TekcT, BeIOEpUTE
MIPaBUJIHHBIN OTBET U 3AIHIIUTE apTyMEHTEHI,
000CHOBBIBAIOIINE BEIOOP OTBETA)
16.| MHOXeCTBO 1) —Zxsin3x —>cos3x +C OIK-1.V.1
epBOOOPA3HBIX : 1 OIIK-2.3.1
byrKIT 2) 3xsin3x + Jcos3x +C
f(x) = —xcos(3x) 3) 31’55!131’-;6‘053}{' +C
MMECT B 4) 3xsin3x + 9%cos3x+ C
Otger: 1) -
(uactpykuus: [IpounTaiiTe TEKCT, BEIOEPUTE
MIPABUJIBHBIN OTBET U 3aMMIIUTE apTyMEHTHI,
000CHOBBIBAIONIHE BHIOOP OTBETA)
17.| Ecnu K ompeieiecHHOMY 1) v|“f*- . VK-2.V.1

UHTErpany




ek

dx
J RTEE L
[PUMEHNUTD
0JICTAHOBKY

x = t%, T0 OH IpUMeET
BHJI

3) [/ ==
-2 todt
4) 6-*'1 ﬁe
OTtBer: 4)

(uacTpykums: [IpounTaiite TeKCT, BeIOEpHUTE
IIPAaBUJIbHBIN OTBET U 3aIUIINTE APIYMEHTHI,

000CHOBBIBAIOIIIHE BHIOOP OTBETA)

18.| Teno nBuxkercs 1o 1) 6 OIIK-1.3.1
3aKOHY 2) 4 OIIK-1.V.1
S(t)=5t>+1, Torma 3) 10
CKOpPOCTb B MOMEHT 4) 15
Bpemenu t=1 paBna Otgert: 4)
(uactpykuus: [IpounTaiite TEKCT, BEIOEPUTE
MPABUJIBHBIN OTBET W 3aIHIIUTE apTyMEHTHI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
19.| 3anummure OIIK-1.3.1
IIOCJIEI0OBATEIbHOCTh OIIK-1.V.1
JIEUCTBUN MpU A) moacTaBUTh 3HaUEHUE BpeMeHu t=5uac B OIIK-2.3.1
pelIeHUH 3aJa4u: ypaBHEHHE TIepEMEIICHUS
b) BeIpazuth Bpems B CEKyHIax
Teno nBuxkercs 1o B) pa3nenuth nepemerienye Ha BpeMs
3aKOHY I') B3sTh MPOU3BOAHYIO OT MEPEMEIICHUS
S(t)=5t*+1(m/c), uTo6s1 | JI) MOACTABHTH B ypaBHEHHE MPOU3BOIHOM
BBIUHCIIUTH CKOPOCTh B | 3HAUEHHUE BPEMEHH
MOMEHT BPEMEHHU
t=5 uac HyxHO Ortser:
BB/l vnu I'B/]
(uacTpykuus: IIpounTtaiiTe TEKCT U yCTAaHOBUTE
MOCJIe10BATENbHOCTb. 3aMUIINTE
COOTBETCTBYIOIIYIO MTOCIIEIOBATEIHLHOCTh OYKB
CcJieBa HaIPaBo)
20.| Ykaxute QyHKIHH, 1) Xu sinx YK-2.3.1
KOTOPBIE SIBJIIOTCS 2) X utg2x
OKBUBAJICHTHBIMH NIpU | 3) X 1 COS2X
x—+0 4) Xwusin2x
Otger: 1)
(uHCcTpykMs: [IpounTaiite TekcT, BbIOEpHUTE
TIPaBUJIHHBIN OTBET W 3AIHIIUTE apTyMEHTEI,
000CHOBBIBAIOIINE BEIOOP OTBETA)
21.| Kakoe u3 HIKe 1) oTHOIIEHHE TTpUpaIIeHNus PYHKINU K YK-2.3.1

MEePEYNCIICHHBIX
MIPEIIOKEHU N
ompesenser
MIPOU3BOTHYIO
dbyHKIMH (KOora
MIPUPAIICHHIE

MIPUPALICHUIO apTyMEHTa
2) oTHOUIEHHS] PYHKIIMU K IPUPALICHUIO
aprymeHra

3) oTHomIeHKE TIpeiena QYHKIUU K aprTyMEHTy
4) mpenes OTHOLIEHHSI PUPAaLeHnsT GYHKIIMT
K NPHPALIEHUI0 APTYMEHTAa




apryMeHTa CTPEeMHUTCS K
HyJ10)?

Ortser: 4)

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

2 cemecTp
[onubiit 1) 2x*ydx + 3x*y dy VK-1.¥.2
muddepeHmman 2) 3xyidx+ Zx ydy
byHKIUHA 3) 3x ydx + 2x3ydy
z=xy* 4) 2x%yidx + 3xydy
paBeH OtBerT: 2)
(uaCcTpyKIWMs: [IpounTtaiiTe TeKCT, BRIOEpHUTE
MPABUJIBHBIN OTBET U 3aIMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
VkaxuTe cxonamuics 1) T, L_ VK-2.V.1
YHCIIOBOH psi
e 2) I,
3) T
4) Eimas
OtBert: 2)
(maCTpYyKIHS: [IpounTaiiTe TEKCT, BEIOCPHUTE
MPABUJIBHBIN OTBET U 3AIMIIUTE apTyMEHTHI,
06OCHOBHBa}0mHe BBIOOp OTBETA)
YKaxuTe CTeneHHOU 1) Z5, - L ( x—2)" OIIK-1.V¥.1
psia, At KOTOPOTO 2) T=,n (x P
unrepsai (0;2) - 1
SIBIISICTCS MHTEPBAJIOM 3) Xi- (I - "
CXOJMMOCTH. 4) oo n(x+2)"
OrtBer: 3)
(uHCcTpykums: [Ipounraiite TekcT, BeIOEpUTE
MIPaBUJIHHBIN OTBET W 3AIMIIUTE apTyMEHTEHI,
000CHOBBIBAIOIINE BBEIOOP OTBETA)
VYKaxuTe 4acTHYIO 1) 6 YK-1.V.2
IPOU3BOJIHYIO T10 2) 6xy
V QyHKIHMH OBYX 3) 6x
MEePEMEHHBIX Z = 3xty 4) 3x*
Otger: 4)
HeoOxoaumpbrii 1) T=, -‘*: —f YK-1.3.1
HPU3HAK CXOAMMOCTH o
HE BBITIOJHEH IS psia 2) Xi= —
- 5n”
3) Eﬂ:lm
Ortser: 3)

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

K xakomy Buy
OTHOCUTCS KaXKJIBIA U3
psI0B

1)

4) OYHKIIMOHATHHBIN
pAan

n=1 n3+7




2) X n(x+ 2)"| 5)3HaKonepeMeHHbIH

paa

(—5)"Ln?

R

n=+7

6)ITomoKHUTEIBHBIH
YUCJIOBOU Psif

OtBeT:1)6); 2)4); 3)5)

(mHCTpYKIWMS: [TpounTaiiTe TEKCT U YCTAaHOBUTE
cooTBeTcTBHE. K KaxKI0M IO3UIIUN, JAHHOM B
JIEBOM CTOJIOIE, TOI0EPUTE COOTBETCTBYIOIIYIO
TIO3UITUIO B TIPABOM CTOJIOIIC)

7. | Paccuuraiite yacTHYIO 1) 2cos(5x+ 2y) OIIK-1.3.1
[IPOH3BO/IHYIO o= 2) —2sin(5x + 2y) OIIK-1.V.1
9y 3) cos(5x+ 2y)
ymictum _ 4) (5x + 2)cos(5x + 2y)
z = cos(5x + 2y)
OTtBert: 2)
(urcTpyKIMs: [IpounTtaiiTe TEKCT, BRIOEpHUTE
MPABUJIBHBIN OTBET U 3aIHIIUTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
8. | Haiigure obGmactp 1) [-4,0) YK-2.V.1
CXOAMMOCTH 2) (-3,0)
I S 9 (20
4) [1.,0)
OtBeT: 1)
(urcTpyKIMs: [IpounTtaiiTe TEKCT, BRIOEpHUTE
MIPABUJIHHBIN OTBET U 3aIMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
9. | Haiinure 3HaueHue 1) 5 YK-2.V.1
(GYHKIMH ABYX 2) 2
NIEpEMEHHBIX 3) 10
z=2x-y+15 B Touke A(- | 4) 19
2,1) OrtBet: 3)
(uacTpykuus: [IpounTtaiiTe TEKCT, BEIOEPUTE
MIPaBUJIHHBIN OTBET W 3AIMIIUTE apTyMEHTEHI,
000CHOBBIBAIOIINE BBEIOOP OTBETA)
10.| Haitnure yacTHyIO 1) Zcos(5x+ 2y) OIIK-1.3.1
NPOM3BOHYIO = 2) —2cos(5x+ 2y) OIIK-1.Y.1
9y 3) cos(5x+ 2y)
OtBet: 1)
(uacTpykuus: [IpounTaiite TeKcT, BbIOEpUTE
MIPaBWJIBHBIN OTBET M 3aHIINUTE apTyMEHTHI,
000CHOBBIBAIOIINE BEIOOP OTBETA)
11.| Jana ¢pyHKIMS YK-1.¥.2

flx) =e* rorma
niepBbie TpU (OTIINYHBIE
OT HYJISI) WieHa
pa3inoKeHus 3TON
GYHKIUH B psJT
Telnmopa B

1) 1—3:{’—3—:{:
2) 1+ 3x+9x°
3) 1—3x+9x°
4) 1—3;(—3—1':

OtBert: 4)




OKPECTHOCTH TOYKH
x, = 0 uMeroT B

(maCTpYKIWMS: [IpounTaiiTe TEKCT, BHIOEPHUTE
MIPABWIBHBIN OTBET M 3aIHIINTE apTyMEHTHI,
000CHOBBIBAIOIIIE BHIOOP OTBETA)

12.| Ins dyHKIMH OTBer: VK-1.¥.2
f(x) = e*nepsoie 1+ 3x+ j_.-'l.':
TPU, OTIIMYHBIE OT I . - .
A (ITpouwnraiite TEKCT U 3AlALIMTE PasBEPHYThIi
000CHOBaHHBII OTBET).
pa3IoKEHUs B psij
Teinopa B
OKPECTHOCTH TOUYKHU
x, = 0 uMeroT B
13.| HeoOxonuMbli 1) T= n’+3 OIIK-1.3.1
IPHM3HAK CXOAUMOCTH En=l,3 7 OIIK-1.VY.1
HE BBITIOJHEH IS psija 2) Zi= s
3) L
4) Timim
OtBeT: 1)
(uncTpykuus: [Ipounraiite TekcT, BeIOEpUTe
MIPABUJIBHBIN OTBET U 3aIMIIUTE apTyMEHTEI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
14.| Haiigute o6macth 1) [0, 4) YK-2.V.1
CXOJIUMOCTH 2) (0,3)
ro, e 3 (0.2
i 4) (0.1)
OtBeT: 1)
(uncTpykuus: [Ipounraiite TekcT, BeIOEpUTe
MIPABUJIHHBIN OTBET U 3aIMIIUTE apTyMEHTHI,
000CHOBBIBAIOIINE BBEIOOP OTBETA)
15.| YactHas mpou3Bognas | 1) 6 OIIK-1.3.1
1o * (pyHKIUU ABYX 2) bxy OIIK-1.V.1
HepeMEHHBIX 3) 6x
z = 3x°y 4) 6x + 3x°
OtBert: 2)
(uactpykuus: [IpounTaiite TEKCT, BEIOEPUTE
MIPABUJIBHBIN OTBET U 3aIMILIUTE apTyMEHTHI,
000CHOBBIBAIONINE BHIOOP OTBETA)
16.| 3nauenue pyHKIUU 1) 15 YK-2.V.1
JIBYX TTEPEMEHHBIX 2) 20
z=3x-2y+16 B TOUKE 3) -15
A(1,2) paBHO 4) -20
Orser: 1)
(uactpykuus: [IpounTaiiTe TEKCT, BEIOEPUTE
MPABUJIBHBIN OTBET U 3aIMILIUTE apTyMEHTHI,
000CHOBBIBAIONIE BHIOOP OTBETA)
17.] Yxaxute Tum OtBeThl: YK-2.3.1
nuddepeHIaIbHOTO 1) VYpaBHeHHE ¢ pa3aCISIONUMUCS
ypaBHEHUS NIepPEMEHHBIMU

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

2) JluHeiiHoe ypaBHeHHE
3) VYpaBuenue bepHymnu
4) VYpaBHeHue B MOJHBIX AuddepeHimanax




OtBert: 2)

(uaCcTpyKIWMs: [IpounTtaiiTe TeKCT, BEIOGpHUTE
MIPABWJIBHBIN OTBET M 3aIMIIUTE apTyMEHTBI,
000CHOBBIBAIOIINE BHIOOP OTBETA)

18.| Ykaxure obiiee OIIK-1.VY.1
penienue 1) y=2m[2x+ 1|4+ C
QG hepeHIMaTbHOTO 2) v=In|2x +C]|
YpaBHEHUS 3) y= 2
(zx + 1)d},+ }r:dx =0 In|Zx+1i|+c€
. 4) y = 3 In|x|

OTtBer: 3)

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

19. VYkaxute yactHoe pemenue nuddepenmansuoro | OIMK-1.3.1
ypaBHEHUs OIIK-1.V.1
v' + 2y = 4, ynoBneTBOpsIOIIEe HAYATLHOMY
ycaosuio ¥(0) = 5:

1) y=4e ™ 45

2) yv=4—x

3) y=3e " +2

4) y=2e" +2

OTtBer: 3)
(uaCcTpyKIMs: [IpounTtaiiTe TeKCT, BRIOSpHUTE
MTPABWJIBHBIN OTBET U 3aIMIINTE apTyMEHTBI,
000CHOBBIBAIOIINE BHIOOP OTBETA)

20.| Cpenu nepeuncaeHHbIx 1) (x*+y*+2x)dx +2xydy =0 OIIK-1.3.1
b depeHIranTbHbIX 2) (x*+y*)dx +2xydy =0 VK-2.3.1
YPaBHEHHH YKaKUTE 3) (xy*+x)dx+ (x*y—y)dy=10
ypaBHEHHE C 4) (x*+y)dx —xdy=0
Pa3IENSIOIMMHUCS
INEPEMEHHBIMMU OTrBer: 3)

(uHcTpykums: [Ipounraiite TekcT, BeIOEpUTE
HpaBI/IJ'II)HI)II\ﬁ OTBCT M 3aIlIMIINUTC apryMCHTHI,
000CHOBBIBAIOIINE BBIOOP OTBETA)

Cucrema OLICHHBAHUA TECTOBBIX 3aI[aHI/II\/JII

1 tun) 3anaHue KOMOMHMPOBAHHOTO THUIIA C BBIOOPOM OJHOTO BEPHOTO OTBETA M3 UETHIPEX
MPEIOKEHHBIX U 00OCHOBaHUEM BhIOOpa CUMTAETCS BEPHBIM, €CIIM MPABUIBLHO yKa3aHa Iudpa
U TIpUBEJEHbl KOHKPETHbIE apryMeHThl, HCIHOJb3yeMble INpuU BbIOOpe oTBeTa. [lomHoe
COBITaACHUEC C BEPHBIM OTBETOM OLICHHUBACTCA 1 6aJ'IJ'IOM, HeBepHLIfI OTBCT HUJIU €0 OTCYTCTBHUEC —
0 6amnos.

2 tun) 3agaHue KOMOMHHMPOBAHHOIO THMAa C BHIOOPOM HECKOJBKHUX BapUaHTOB OTBETa W3
NPEUIOKEHHBIX U Pa3BEPHYTHIM OOOCHOBaHMEM BBIOOpA CUMTAECTCS BEPHBIM, €CIU MPABHIBHO
yKa3aHbl UGPH U MPUBEACHBI KOHKPETHBIE apTyMEHTHI, HCIIOJIb3yeMbIe IIPU BHIOOPE OTBETOB.
[TonHOE coBmageHne ¢ BEPHBIM OTBETOM OIlEHHMBaeTCs | GaiioM, eciau AOMYIIeHbl OIIMOKH M
OTBET OTCYTCTBYeT — 0 Oasios.

3 tumn) 3anaHue 3aKpHITOIO THUIA HAa YCTAHOBJIEHHWE COOTBETCTBUS CUUTAETCS BEPHBIM, €CIU
YCTAHOBJIICHBI BCE COOTBETCTBHS (MTO3UIMM W3 OJHOTO CTOJOIIAa BEPHO COIOCTABJICHBI C



HO3UIMSIMU ApYyroro crojbua). [lonHoe coBnaseHne ¢ BEpHBIM OTBETOM OIIEHUBAeTCs 1 Oaiom,
HEBEPHBIN OTBET WK ero oTcyTcTBHE — () 6amioB

4 tum) 3amaHue 3aKPHITOTO THIIA HA YCTAHOBJICHUE MOCIICAOBATEIBHOCTH CUYUTACTCS BEPHBIM,
€CIIM TIPaBMJIBHO yKazaHa BCsS IocienoBaTenbHOCTh nu¢p. [lonaHoe coBmageHue ¢ BEpHBIM
OTBETOM OIIeHUBAeTCsI | GayuioM, €Ciiv JIOMYILEHBI OIIUOKH M OTBET OTCYTCTBYeT — () GaylioB.

5 tun) 3ajaHue OTKPHITOTO THIA C PAa3BEPHYTHIM OTBETOM CUUTACTCS BEPHBIM, €CIH OTBET
COBIAJACT C OTAJOHHBIM IO COJCPKAHHI0O W TMOJHOTE. [IpaBUIbHBIA OTBET 3a 3aJaHUC
OlLlcHUBaeTcs B 3 Oauia, eciii JOIMyIeHa O/1Ha OUIMOKA \ HETOYHOCTD \ OTBET NPABUIIBHBIM, HO HE
HOJHBIN - 1 6ai, ecnu gomyieHo 6osiee 1 ommOKu \ OTBET HENPAaBUIIbHBIN \ OTBET OTCYTCTBYET
— 0 6asoB.

[lepeyeHb TeM KOHTPOJIBHBIX PabOT MO AMCHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
oOydeHus1, IpeICTaBIeHbI B Ta0uie 19.

Ta6mmma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

No i/t ITepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. MeTtoqu4veckre  MaTepUaNbl,  ONPEACISIONIUE  TPOUSAYPHl  OICHUBAHUS
WHAMKATOPOB, XapaKTEpU3YIOLUX dTanbl (OPMUPOBAHHUS KOMIIETCHLUN, COJAEPXKATCi B
JIOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periamMeHTHpyIONIUX TOPSIOK U MPOLEAYPY
MPOBEJICHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH M MPOMEXKYTOUHOM aTTecTaluu 00yJaronmuxcs
I'VAIL

11. Meroauueckue ykazaHus JUisi 00y4aroMUXCsl 10 OCBOCHUIO UCIUITUHbBI

11.1. Meroauueckue yKazaHus I OOyYaroIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepuaia.

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuanga — JIOTMYECKH CTPOHHOE, CUCTEMHOE,
riyOOKoe U sICHOE WU3JIOKEeHHe ydeOHoro marepuana. HasHadeHue COBpEMEHHOM JieKUuU B
paMKax JWCHUIUIAHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMALHIO TIO TeME, 2 B OCBOCHHUH
(byHaaMeHTalbHBIX NpoOJeM JUCHMIUIMHBI, METOJOB HAyyHOro IO3HaHMS, HOBEHUIIMX
JOCTHXKEHUI HayyHOUM MbIciu. B yueOHOM mporecce JeKIuUs BBITOJIHSAET METOA0JI0IHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIUs packpbIBaeT MOHATUIHBIN anmapar
KOHKpETHOH oO0jacTu 3HaHud, €€ MpoOJeMbl, JAaeT LEeNbHOE NPEJCTABIECHUE O TUCIUILINHE,
MOKA3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUITIMHAMM.

[InaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYaIONIMMHUCS JEKIIMOHHOTO MaTepuaa;

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

— TOJy4YeHHE ONbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIO/IaBATENEM;

— pasBuTHE TNPO(ECCHOHATHHO-IETOBBIX  KadecTB, JIIOOBM K  TIpeAMETYy U
CaMOCTOSATEIBHOIO TBOPYECKOTO MBIIIJICHUSI.

— TOosiBJIeHUE HEOOXOAMMOro HHTEpeca, HE0OX0AUMOTO Il CAMOCTOSITENIbHON pabOThI;

— TIOJy4YyeHHE 3HAaHUNW O COBPEMEHHOM YPOBHE pa3BUTHS HAayKM M TEXHUKU U O
MIPOTHO3€ UX Pa3BUTHSI HA ONMKaiIine rofbl;

— Hay4yuTbCSd METOJMYECKH oOpabaTbiBaTh MaTepuas (BBIACIATH TJIaBHBIE MBICITH H
MIOJIOKEHUSA, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  Pa3jIM4YHBIX
bopMynupoBKax);

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

JlekunoHHBI MaTepua’d MOXKET COINpPOBOXKAATHCS JIEMOHCTpAlMEd CIalI0oB U
HCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaia IMpH MPOBEIEHUU KOPOTKHX JHUCKYCCUHl 00
0COOEHHOCTSX MPUMEHEHHUS OTJENIBHBIX TEMAaTHK 0 JUCIUTUINHE.

CrpyKTypa npeiocTaBieHus JEKIIHOHHOT0 MaTepuana:




- Onpez[eneHmI MAaTCMAaTUYCCKUX TCPMHUHOB.
DopMyJIHPOBKA TEOPEMBI.
Jloka3aTesnbCcTBO TEOPEMBI.
Wnmoctpupyronye npumepsl.

11.2. MeTtoau4eckue ykazaHUs Uisi OOYYAIOIIUXCS O TPOXOXKIACHUIO TMPAKTUUYECKUX
3aHATUH

[TpakTHdeckoe 3aHATHE SIBISETCS OMHOW M3 OCHOBHBIX ()OpPM OpraHU3alHuH y4eOHOTO
rporiecca, 3aKJIFOYArOIIascs B BHINOJIHCHUH O0YYArOIIMMHUCS T10]] PYKOBOJICTBOM TPEIIOaBaTeIs
KOMIUIEKCa YYeOHBIX 3aJaHUi C LEIbI0 YCBOSHUS HAYYHO-TEOPETUYECKHMX OCHOB YUeOHOU
JTUCIUTIIIMHBI, PUOOPETEHUS] YMEHUN U HaBBIKOB, OIIBITA TBOPUYECKOM JCSITCIBHOCTH.

[enpro MPaKTUYECKOTO 3aHSTHS JUIsl 00YYAIOMIErocs SBISETCS MPUBUTHE 00YJarOIIUMCS
YMEHUI U HaBBIKOB NMPAKTHYECKOU JIEATETLHOCTH 110 U3y4aeMOU TUCIUILINHE.

[Tnaaupyemblie pe3yiabTaThl MPU OCBOCHUU 00YUYAIONIUMCS MPAKTUYCCKUX 3aHITHIA:

— 3aKperuieHue, yriayOJeHue, pacHIMpeHHe M JeTalu3alds 3HAaHUA TpH PEIICHUH
KOHKPETHBIX 3a71a4;

— pa3BUTHE I[I03HABATENIbHBIX CIIOCOOHOCTEH, CaMOCTOSITEIBHOCTH  MBIILUICHUS,
TBOPYECKOM aKTUBHOCTH;

— OBIIQJICHHE HOBBIMH METOJaMH U METOJUKaMU H3Y4YeHHUS KOHKPETHOH y4yeOHOI
JUCIHILINHEL

— BBIpaOOTKAa CMOCOOHOCTH JIOTMYECKOTO OCMBICICHHSI TOMYYEHHBIX 3HAHUW s
BBIIIOJIHEHUS 3aJaHMIL;

— CBSI3aHHBIC C MOJIyYEHHUEM HOBOW MH(POPMAIUH IyTEM CaMOCTOSATEIHHO BHIOPAHHBIX
obecrieueHrne PaluoOHATBHOTO COYSTAHMSI KOJUICKTHBHOW U MHIUBHIyaIbHOU (OpM 00yUICHHSI.

OYHKIMY TPAKTUYECKUX 3aHATUH:

— IIO3HAaBaTelIbHAad;

— pa3BHBaloOIaf;

— BOCHHUTATCILHAS.

[To xapakTepy BBITIONHIEMBIX OOYYAIOMUMCS 3aJaHU 10 TPAKTHUYECKUM 3aHATHIM
MOAPa3AeIAI0TCS Ha:

— O3HAKOMHTENIbHBIC, TMPOBOJAMMBIC C TEIbI0 3aKPEIUICHUS MW KOHKPETH3alluu
M3YYEHHOTO TEOPETUYECKOI0 MaTepuaa;

— aHATUTUYECKHE, CTaBSIINE CBOCH IeNbI0 ONyYeHUE HOBOM MH(POPMAIIUN Ha OCHOBE
(dhopMaIi30BaHHBIX METO/IOB;

— TBOPYECKHUE, MOJIXO/IOB K PEUICHUIO 3a/au.

@opMBbI OpraHU3alMH MPAKTUYECKUX 3aHATUN:

- B HHTEpaKTUBHOW ¢opme (pemeHue CUTYallMOHHBIX 3aJad, 3aHsITHS 110
MOJICTTUPOBAHUIO PEATBHBIX YCIOBUM, TPYIIOBBIE TUCKYCCHH);

- B HE WHTEPaKTUBHOU (Gopme (BBIMOJHEHUE YIPAXKHEHUU, pEIICHUE TUIIOBBIX 3ajad,
pellieHre CUTYaI[MOHHBIX 33/1a4 U APYTOe).

TpebGoBaHusl K MPOBEACHUIO NPAKTUYECKUX 3aHITUN

[IpakTryeckne 3aHATHS HAYMHAIOTCS C 3allUCH B OKYpHaJI  MpPENoJaBaTels
IPUCYTCTBYIOLINX CTYACHTOB. 3aTe€M OOBSBISACTCSA TeMa NPAKTUYECKUX 3aHATHH.

[IperoaBaTens YUTAET YCIOBHE 3alayd M TpeiaraeT CTYACHTAM CaMOCTOSTEIhHO
peLuTh 3a/auy, UCIOJb3ys 3HAHHUS, MOJTYYEHHBIE CTYAEHTOM Ha JieKUuu. CTYAEHT, KOTOpBIH
NEPBBIM PEIIWI 33Jady, BBI3BIBACTCS K JIOCKE. B ciydae ecnm CTYIeHT MpPaBHIBHO PEIIHI
3ajady, OH mosyyaer 5 6ayuioB. Ecam cTyfeHT pemraer 3aaady ¢ MOMOUIbIO MPEnoaBaTes, TO
nonyyaer 4 Oamna. 3aTeM, B KOHIIE CEMECTpPa, OLIEHKH CTYAEHTOB (BKJIIOYAs OLEHKY
MOCEIIaeMOCTH) TepeBOJATCS B OOHychl (kauectBO) or O g0 5 OammoB. Otu OOHYCHI
n00aBIsAOTCS K 0011l cymme 0ayuioB B paMKaxX MOAYJIbHO-PEUTHHTOBOM CHCTEMBI.




CryaenTam BblaeTcs JOMAallHee 3aJaHUE B BHUJAEC 3a7ad, KOTOpbIE OHM CHAIOT B
YCTaHOBJICHHBIE CPOKHU.

11.3. Mertoauueckue yKazaHus JUIsi OOYYaIONIMXCS MO MPOXO0XKICHHIO CAMOCTOSITEIHbHOM
paboThI

B Xo/1e BBITIOJIHEHUSI CaMOCTOSITEIbHON PabOThI, OOYYAIOUIUIICS BBITOIHIET paboOTy IO
3aJJaHUI0 ¥ TIPU METOJUYECKOM PYKOBOJCTBE IPEIoaaBaTelis, HO 0e3 ero HermocpeJICTBEHHOIO
YUYaCTHS.

s oOydarommxcsi 1Mo 3a04HOM (opMe OOy4eHHs, CaMOCTOsTENbHAs padoTa MOXKET
BKJTIOYATh B Ce0s1 KOHTPOJIBHYIO padoTy.

B mporiecce BBIMOTHEHHSI CaMOCTOSITENIBHONH paboTh, Y oOydaromerocst (hopMupyercs
nenecooOpa3Hoe MIaHUPOBaHUE pabouero BpEMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHUS
N HABBIKM B YCBOCHHMU W CHCTCMATHU3ALIUH HpI/IOGpeTaeMBIX 3HaHI/If/'I, O6CCHCT-II/IBaCT BBICOKHH
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOYUYEHHs, IOMOTaeT TOJIYYUTh HABBIKM IOBBIIICHUS
po(hecCHOHATLHOTO YPOBHSL.

MeroauyeckiMH ~ MaTepuallaMH,  HaNpaBJSIONIMMU  CAMOCTOSITENIbHYIO — paboTy
00yJarouuxcs SBISIOTCS:

—  y4eOHO-METOJINYECKUN MaTepHall 1o TUCIHILIHHE;

11.4. Metoauueckue yKazaHusl JUIsl OOYyYaroIMXCS IO MPOXOXKICHUIO TEKYLIETro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIEBAEMOCTH IIPEAYCMAaTpPUBAET KOHTPOJIb KayecTBa 3HAHUU
00yyYaroIuxcsi, OCYLIECTBISEMOI0 B TEYEHUE CeMecTpa C LIeJbI0 OLCHMBAHUS XO0Jla OCBOEHUS
JUCLUIUINHBI.

B Tteuenue cemectpa B cucreme aucraHimoHHoro ooOyuenus ['YAII B dopme
TECTHUPOBAHUS TPOBOJATCS JIBE IPOBEPOYHbIE pabOTHl MO pEHICHUI0 3aJa4 H  OAHH
TEOpPETUYECKUI ompoc (IepeueHb BOIPOCOB Ul TECTOB pa3MelleH B «baHke BOIpPOCOB» B
cuctemMe AucTaHUMOHHOro oOyueHuss ['YAII), Ha npakTHUUECKHUX 3aHIATUSIX [POBOJATCS
IPOBEPOUHbIE pabOTHI MO pazjesiaM Kypca B NMCbMEHHOU (opMe, pacCUMTaHHbIE KaK Ha LIeJ0e
3aHATHE, TAaK U HA €0 4acTb.

Pe3ynpTaThl TEKyIIEro KOHTPOJS YCIIEBa€MOCTH OyIyT YUUTBIBATHCS MPH MPOBEACHUU
IIPOMEXKYTOUHOM arTecTaluu (Ipy UCHOJBL30BaHNUU OaJIbHO-PEUTHUHIOBOI CUCTEMBI OLIEHUBAHUS,
KaX/blii BHJ KOHTpOJS OLEHHBaeTcs B Oamjgax, M3 KOTOPBIX (OPMHUPYETCS HTOTOBBIN
pe3ymabTar).

11.5. Meroauyeckue ykazaHus JJsi OOYYArOMIMXCS MO MPOXOXKIECHUIO MPOMEKYTOUHON
aTTeCTalUU.

[Ipomexxyrounast ~ aTrecTamusi  OOy4aloOmUXCS  TMPEAYyCMaTpUBaeT  OIEHUBAHUE
MPOMEKYTOUHBIX U OKOHYATENbHBIX PE3yJIbTaTOB O0YUYEeHHs MO AUCHUIUIMHE. DK3aMeH — (opma
OIICHKM 3HAHUH, TOJIYYCHHBIX 00YYarOIIMMCSl B MPOIECCe M3YUYEHHUs BCEH JUCIUIUIMHBI WU €€
YacTH, HAaBBIKOB CAMOCTOSITENTFHOW pPa0OTHI, CHOCOOHOCTH MPUMEHSATh WX IS pPEUIeHHUS
MPaKTUYECKHX 3a7ad. DK3aMeH, KaK MPaBujIo, IPOBOIUTCS B TIEPUO]] IK3aMEHAITMOHHOW CECCUU
M 3aBEpIIAETCS aTTECTAMOHHOM OLEHKOW «OTINYHO», «XOPOIIO», «YAOBIETBOPUTEIHHO,
«HEYAOBIETBOPUTEIHHOY.



Jluct BHECeHUs! U3MEHEHUH B pabouyio MporpaMmy JAUCHUIUINHBI

Jlara BHECEeHHS
H3MEHEHUI U
JIOTIOJTHCHUH.

TToamuce
BHECIIIETO
H3MEHECHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

Hata u Ne

MPOTOKOIA
3acemaHus
Kadeapbl

Ionnuce
3aB.

kadenpoi




