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3aBenyrommii kadeapoi «Beiciasi MaTeMaTHKa U MaTEMATHYECKOEe 00pa3OBaHUE)
(pazpabomasuieti PI1]])
« » 20 T P.A. YTeena
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AHHOTAIUSA
AUCHUILINHBI (Y4eOHOr0 Kypca)
b1.5.06.02 Beicuiasg MmaremaTuka 2

(MHIOEeKC ¥ HaNMEHOBAaHUE TUCIMILTHHEI (YI4eOHOTO Kypca))

1. Ilesan W 3a7a4¥ U3yYeHHUs] AUCHUIIMHBI (Y4eOHOTO0 Kypca)

Ileab — mOArOTOBKA CIEIUMAIMCTOB, CIIOCOOHBIX:KOJIWYECTBEHHO OIICHHBATH
CUTyalldd, BO3HHUKAIOIIME B  Ipolecce  MNpodhecCHOHAIBHOM  JIeSITEIBHO-
CTU;(popMyIUpOBaTh MaTeMaTHYECKHE MOJCIH TEXHOJOTMYECKUX IIPOIIECCOB U
HaXOJUTh UX PEIICHUs aHAIMTUYECKUMU METOJAaMHU WJIM Ha OCHOBE BBHIYMCIUTEIIBHO-
ro SKCIIEPUMEHTA; MPOBOJUTH KOJUYECTBEHHOE MPOTHO3UPOBAHUE PE3YJIHLTATOB JICs-
TEJILHOCTH JIJIs1 TIOMCKA ONTUMAJIbHBIX PEIIEHUH U CIIOCO00B UX pea3alliH.

3apaum:
1. CdopmupoBaTh y cTylaeHTa 0a3y 3HaAHUI MO MaTEMaTUKE, HEOOXOIUMYIO IS
YCBOEHUSI €CTECTBEHHOHAYUYHBIX, OOIIETEXHUYECKUX U CIEHHABHBIX TUCUUILIUH H
JUTSL pelieHus 3a/1a4 B 00JJaCTH TEXHUKH, CBA3aHHOU ¢ MTPO(PECCUOHATIBHOM Chepoid.
2.  HayuuTh cTyseHTa MaTeMaTHYECKUM METOJIaM PEILIeHU 3a1a4.
3.  IIpogemoHCTpHpOBaTh CTyACHTaM Ha MPHMEpax HMCIOIb30BAHHE MaTeMaTHUde-
CKHUX MOHSATUM M METOJIOB ISl PEUIeHMs 3a/Jad B OOJACTH TEXHHUKHU, CBSI3aHHOM C
npodeccuei.
4.  Pa3BuBaTh y CTYJCHTOB YMEHHUE CaMOCTOSTEJILHO PACILUPSTh U yIIIyOJIATh Ma-
TEMaTUYECKHUE 3HAHUS.

2. MecTo aucuMiinHbI (YyueoHOro Kypcea) B crpykrype OIIOII BO

Jannast aucrurinHa (y4eOHbIM Kypc) oTHOcUTCS K Biioky 1 «JIMCHUTIIHUHBL
(Monynu)» (0a3oBas 4acTh).

JuctuninHbl, ydeOHbIE KypChbl, HA OCBOEHHUU KOTOPBIX Oa3WpyeTcsl aHHas
nucruruinHa (yueOHbii kypc) —Boiciias maTematuka 1.

Jucruminabl, y4eOHbIe KypChl, ISl KOTOPBIX HEOOXOAMMBI 3HAHUS, YMEHHUS,
HABBIKH, TTPHOOpETacMble B pe3yJibTaTe M3Y4YCHHS JTaHHOW JUCIMIUIUHBI (y4eOHOTO
Kypca) — Bricmas matemaTtuka-3, MareMaTnyeckue METOMBI B 3a/ladax JKCIUTyaTa-
LIMU aBTOTPAHCIIOPTHBIX CPEJICTB, MPOPECCUOHAIBHBIE AUCITUTUIUHBI.

3. [lnanupyemblie pe3yJibTaThl 00y4eHUs MO JUCHUILIMHE (YdeOHOMY KYp-
Cy), COOTHECEHHbIE C IVIAHMPYEMBIMH pe3yabTaTaMH OCBOCHHs 00pa3oBaTe/ib-
HOM NMPOrpPaMMBblI

dopmupyeMble U KOH- Ilnanupyemsble pe3yabTaThl 00y4eHH s
TPOJUPYeMble¢ KOMIIETEH-
M




OIIK-1(ymeHune wuCHOIB30-
BaTb OCHOBHBLIC  3aKOHBI
€CTECTBCHHOHAYYHBIX JIHC-
LIUIUIMH B MpodeccuoHab-
HOU JIEATENbHOCTH, IIPUME-
HATh METOALI MaTeMaTHYe-
CKOrO aHaju3a M MOJEIIH-
pPOBaHUs, TEOPETHIECCKOTO U
IKCIIEPUMEHTAILHOTO  HC-
CIICIOBAHMS)

3HaTh:

1. Metozs! 1 TpuéMbI KOJIMYECTBEHHON MH(OpMAINK;

2. OCHOBHBIC TOHSATHS W METOJBI JIMHEWHOUW anreOpbhl, aHAUTHYC-
cKoil reometpuu, qudhepeHINaTIbHOT0 U UHTETPAILHOTO HUCYHCIIe-
HUS

YMmerh:

1. PeH_IaTb TUITIOBBIC MATCMATHUUYCCKHUEC 3a a4

2. Ucrionp30BaTh MaTeMaTHYECKYH0 CUMBOJIMKY JIJISI BRIPDOKCHHS KO-
JIMYCCTBCHHBIX 1 KAYCCTBCHHBIX OTHOH_IGHI/Iﬁ OGT:GKTOB.

3. IlpumeHATh METOABl MATEMATHYECKOTO aHaiIM3a Ui PEIICHUS
WHXXEHEPHBIX 3a/1a4

Baagern:

1. MerogamMu MaTeMaTHYECKOTO OMMCAHMS THUIIOBBIX 337ad U MHTEP-
MpeTaluy NOJy4eHHOTO pe3ysibTaTa

2. Crocob6amu HaTJISITHOTO TPaPUIECKOT0 MPEJACTABICHUS PE3yIIbTa-
TOB MCCIIEIOBAHUS;

3. HaBplkamy mnpuMEHEHHS COBPEMEHHOTO MAaTEeMaTHYeCKOIO HH-
CTpyMEHTAapus AJIs PEelIeHUs] MaTeMaTUYECKUX 3a/1a4

4. MaTteMaTH4ecKkoil JIOTUKOH, HeoOXOaMMO# st (OpMHPOBAHUS
CYXJCHHI 110 COOTBETCTBYIOIINM NMPOQEeCCHOHAIBHBIM MpobIIeMamM

TemaTn4yeckoe coaep:kaHue JUCUUIJINHBI (YUeOHOr0 Kypca)

Pa3znes, moayJib

Hoxpaszaen, Tema

Mogyns 1.
[TpousBoHas pyHKIUH O11-
HOM IIEPEMEHHOU

1.1. Onpenenenne nponsBoaHoN. OCHOBHBIE MpaBuiia U HOPMYJIBI
muddepeHIpoBaHus.
1.2. ITpou3BOAHBIEC BHICHINX MOPSIKOB

Momyns 2.
IIpunoxxeHus Npou3BOIHOU

2.1. Haxoxnaenue mpenenoB ¢ynkuuu. IlpaBuno Jlonwurans.
2.2. Tpunoxenus mpousBonHoi. MccnemoBanme (yHKIMH W TIO-
CTpoeHue rpaduka.

Monyis 3.
Heonpenenéuublii HHTErpai

3.1. CpoiicTBa U Tab/IMIIa OCHOBHBIX HEOTIPEIEIEHHBIX HHTETPAJIOB.
3.2. Crioco6bl 1 METObI HHTEIPUPOBAHHUS.

Monyns 4. OnpenenéHHbIi
WHTETpal

4.1. CriocoObl U METOBI UHTETPUPOBAHUS ONPEAETEHHOTO HHTETpa-
na.

4.2. HecobctBennbie uHTETpaibl 1 1 2 pona

4.3. Beruucnenue niouiaie miockux Guryp.

Mopyne 5. ®DyHKUMM He-
CKOJIBKMX NTEPEMEHHBIX

5.1. ®yHKIUYU ABYX MEPEMEHHBIX.
5.2. YacTHbIe TPOU3BOIHBIE.

OO0mas Tpy10eMKOCTh TUCHUUILIUHBI (Y4eOHoro kypca) — 5 3ET.




4, CprKTypa 1 COACPKAaHUC TUCHHUIIJINHBI (y‘l@ﬁHOFO Kypca) Bpicias MaTeMaTHKa 2
(HaMMeHOBaHKE TUCLIUILIMHEI (yueOHOTo Kypca))

Kypc n3yuenus nepBbiin

Hoapasaen, Tema Buabl yuedHo# padoTsl Heo0xoaumble Dopmbl Pexo-
KonrakTHast paﬁoTa CamocTosiTeJIbHAsE paﬁoTa MaTepHaJIbHO- TEKylero KoH- MEH-
(B yacax) TeXHHYEeCKHe TpoJIst aye-
BCEro 5 @opMbI NIPOBeIeHUs (opmbI opranmzamuu pecypcnl (HanMeHOBaHHe masi
Pasneun, E JIeK1Mid, 1adopaTop- CaMOCTOSITeJIbHOM OLEHOYHOr0 JTe-
2| = £ HBIX, IPAKTHYECKHX paboTsI CpencTBa) parypa
MOAYJIb Z| = £, a-e
= I = z 3aHATHI, MeTOBI 00Y- § N\e)
] £ £ ES YeHHsl, peau3yonme z
= §' E_ 2 npuMeHsieMYI0 00pa3o0-
z = : BaTeJIbHYIO TEXHOJ10-
= THI0
1.1. Onpenenenue npous- 13 | Usyuenwue Bumeo
BOoIHOM. OCHOBHBIE IIpa- JIEKIMH 110 UTOTaM
BUIIa U popmMyIibl qudde- BeOMHapa, MaTepu-
Moayas 1. PEHIIMPOBAHUS ana gneKTpOHHOFO
yeOHMKA, OTBETHI
Ipoussoanas pynkuun | 1.2, TIpousBoaHbIE BBIC- 2 2 4 | Bebumapmaon- | 13 | Y™© a, OTBE
N N . Ha BOTIPOCHI ISt
O/IHO¥ NepeMeHHOi LIUX TOPSIIKOB JaitH-UTomanke, | 13 POCHL L
CaMOKOHTPOJIA K
auckyccust B yate | 13
BeBHHADA temaM. CamocTosi- Brinonnenue
pa. TEJIBLHOE BBIITOJIHE- 3amannii 1-4
Aynno/Buzneonex .
M YICKTPOHHO- HUe 3aaaauid, nmpo- | LMS-cucrema K TeMaw,
2.1. Haxoxenue npeje- Hro GeBHIK C 13 BEPSIEMBIX BpYyU- Ha OCHOBE pelieHue
noB (pynkuuu. Ipasuno Y 9 HYI0, KOHTPOJIb Moodle, xom- MPOMEKY-
KOHCYJIbTaluen 1-4
M ) Jlonurans HperoxaBarens cmensl IP-agpecos, | merotep, MO0 | TOYHBIX Te-
onyJb 2. 2.2. TIpUI0oKEeHNs POH3- p 13 | ynaneHHas ayTeH- | IUiaHmeT, Jinoo | ctoB 1-10,
IIpujaoxeHnusi npousBoa- o 2 2 4 Ha (popyme.
i BoaHoi. ccaenoBanme TTpaKTHRyM ¢ TUPHUKAINS TIPU cMapTQOoH. HUTOTOBOTO
)YHKLHH U HOCTPOCHHE HpHMeHeHHEM TIOMOIIH PacIio- TecTa 1o
3HABaHMSA JIN Kypc
rpaduxka. JMCTAHIIMOHHBIX o ypey
aHaJU3 TeKyLIeH
00pa3oBaTeIbHBIX yCHEeBACMOCTH TpH1
M b 3. I TEXHOJIOT . 13
. ony.t 30 3.1. CoiictBa u Ta6JIIiI'ua oo BPC-
n HHBIN WHTe- - o
eonpenese €- | OCHOBHBIX HEOIIPENIECIICH peiftunra. Perue-
rpan HBIX MHTErPAJIOB. 4 4 8 HMe3aJaHui TIpo-
3.2. C1oco0OBI 1 METONBI 13

HHTCIPHUPOBAHUS.

MECXKYTOYHEBIX TC-
CTOB K TEMaM U




Monayas4. Onpenenén-
HbIl MHTErpaJ

4.1. CrnocoObI 1 METOBI
UHTETPUPOBAHUS OIpe/ie-
JEHHOTO UHTErpaJa.

4.2. HecoOcTBEeHHBIE UH-
terpansl 1 u 2 pona

4.3. BrruuciieHue mioma-
Jel IIocKux puryp

Moayas5. ®yHKUHH He-
CKOJILKHX NepeMeHHbIX

5.1. ®yHkMu ABYX Nepe-
MEHHBIX.

5.2. YacTHbIe IPOU3BOI-
HBIE.

13

13

22

WUTOTOBOT'O TECTa
II0 KypCy.

KonTtpoan

Hroro:

12 |

| 12 | 24 |

180

152




5. Kpl/ITele/l N HOPMBI TEKYIIET0 KOHTPOJIA U HpOMe)l(yTO‘IHOﬁ aTrecranmumn

DOpMBI TEKYIIETO KOHTPOJIS

VYcnoBus fomycka

Kpurepuu 1 HOpMbI OLICHKH

Beinonnenue 3aganus, mpose-
psSeMOro aBTOMATHYECKH, K
teme 1.1. Onpenenenue mpo-
n3BOJHON. OCHOBHBIC MTPaBUIIA
u dopmynsl nuddepeHIupo-
BaHUs

Honyckarorcs Bce

5 GajuIoB - 3a IpaBUJILHBIC OTBETHI HAa BCE 5 3aaHUM TecTa
4 Gaya - 3a mpaBWJIbHBIC OTBETHI HA 4 U3 5 3a/laHMil TecTa
3 Gajuta - 3a MpaBUJILHBIC OTBETHI HA 3 U3 5 3a/IaHMI TecTa
2 Gaya - 3a MpaBWIBHBIE OTBETHI HA 2 U3 5 3aJaHMii TecTa
1 Gamma - 3a mpaBUIIbHBIE OTBETHI HA | U3 5 3a7aHMil TecTa

Brinonnenue 3amanus, mpose-
pseMoro BpyuHyto, k Teme 1.1.
OnpeneneHre MPOU3BOIHOM.
OcHoBHbIE ITpaBuiIa U GOpMYy-
761 U GepeHIpoBaHUS

I[OHYCKaI-OTCH BCC

2 Gata — 3a 6ostee yeM 2/3 MpaBUIBLHO BBIMOJHEHHBIX 33 JaHHIA;
1 Gay — 3a 2/3 MpaBWIIBHO BBITOJTHCHHBIX 33IaHUM;
0 6amioB — 3a MeHee yeM 1/3 mpaBHIIbHO BHITIOJHEHHBIX 3aaHUI

BrinosnineHue 3amanusi, npoBe-
psAEMOro aBTOMATUYECKH, K
teme 1.2. [IpousBonHbIe
BBICILINX MOPSAKOB

Jomnyckarorcs Bce

3 baya — 3a IpaBWIILHBIC OTBETHI Ha Bce 20 3alaHui TecTa;

2 Oaymta — 3a mpaBUJIBHBIC OTBETHI Ha 13 u3 20 3agaHuii TeCTa,

1 6ann — 3a npaBUIIbHBIE OTBETHI Ha 6 13 20 3aaHuil TecTa;

0 GanyoB — 3a MeHee 6 TPaBUIILHO BBINIOJIHEHHBIX 3aJJaHU TecTa

Brinosnnenue 3amaHus, mpoBe-
psieMoro BpyuHyo, Kk Teme 1.2.
[IpousBosHbIE BBICIIMX TO-
PSLIKOB

Jomnyckarores Bce

1 Gast - 3a Gosiee yem 2/3 MpaBUITLHO BBHITIOJHEHHBIX 3aJaHUI
0 GannoB — 3a MeHee yeM 1/2 mpaBUIIbHO BBITOJHEHHBIX 3aJJaHHMA

Brinonnenue 3amanus, mpose-
pAEMOro aBTOMATHUYCCKH, K
teme 2.1. HaxoxneHnue npene-
noB ¢yakuuu. [IpaBmio Jlo-
UTAS

Jomyckarorcs Bce

5 6ansoB - 3a MpaBUJIbHBIE OTBETHI HAa BCE 5 3a7jaHMil TecTa
4 Gasnna - 3a MpaBWIbHBIC OTBETHI HAa 4 U3 5 3a/laHUi TecTa
3 Gainna - 3a mpaBWJIbHBIE OTBETHI HA 3 U3 5 3a7aHuii TecTa
2 Gama - 3a MpaBWIbHBIC OTBETHI HA 2 U3 5 3aaHUM TecTa
1 Ganna - 3a mpaBWIIbHBIE OTBETHI HA | W3 5 3aanwmii TecTa

Brinonnenue 3amaHus, mpose-
psieMoro BpyuHyo, Kk Teme 2.1.
Haxoxnaenue npenenoB QpyHk-
uuu. [Ipasuso Jlonurans.

Homnyckatorcs Bce

2 baya — 3a 0oJsiee yeM 2/3 TpaBHIILHO BBITIOJTHEHHBIX 33 aHHH;
1 Gann — 3a 2/3 mpaBUIIBHO BBINOJTHEHHBIX 33/IaHUI;
0 6amnoB — 3a MeHee 4eM 1/3 mpaBUIIbHO BHITIOJHEHHBIX 3aJaHUI

Brinonnenue 3amaHus, mpoBe-
pSEMOro aBTOMAaTHYECKH, K
teme 2.2. IlpunoxeHue mpo-

Jomnyckatorcs Bce

5 GayuioB - 3a IpaBUIIbHBIE OTBETHI Ha Bce 20 3a/1aHmii TecTa
4 Gana - 3a mpaBWJIbHBIE OTBETHI HA 16 U3 20 3amanuii Tecta
3 Gayuta - 3a mpaBUJIbHBIE OTBETHI Ha 12 u3 20 3amanuii Tecta




U3BOJIHOH. HUccnenoBanue
GYHKIMM W TOCTpOCHHE €&
rpaguka.

2 Gaia - 3a MpaBWIbHBIC OTBETHI HA 8 u3 20 3a1aHull TeCTa
1 Gamra - 3a mpaBuUIIbHBIE OTBETHI Ha 4 U3 20 3a1aHMii TecTa
(0 GayTOB - MPABIJILHO BBITIOJIHEHO MEeHEe 4 3a1aHnii

Brimonnenue 3ananus, npose-
psieMoro Bpy4Hyto, K Teme 2.2.
[Ipunoxenve  MNpPOU3BOAHOM.
UccnenoBanue GyHKIUU U TI0-
cTpoenue e€ rpaduka.

Honyckarorcs Bce

1 6ai - 3a 6osee yem 1/2 npaBUIIBHO BBHITOJHEHHBIX 3aaHUI
0 GaymoB — 3a MeHee yeM 1/2 mpaBUIIbHO BBITOJIHEHHBIX 33 JaHHH

BrinosiHeHue 3amaHusi, npoBe-
pAEMOro aBTOMATHUYECKH, K
teme 3.2. CriocoObl U METOJIbI
MHTETrPUPOBAHUS.

Homnyckatorcs Bce

5 6ayioB - 3a MPaBWIILHBIC OTBETHI HA BCE 5 3aaHUil TecTa
4 Gania - 3a mpaBUJIbHBIC OTBETHI Ha 4 U3 5 3a/1aHuil TecTa
3 Gayuia - 3a MpaBUJIbHBIE OTBETHI HA 3 U3 5 3a/1aHM TecTa
2 Ganna - 3a MpaBWJIbHBIE OTBETHI HA 2 U3 5 3a7jaHuii TecTa
1 Gasyuta - 3a mpaBUIIbHBIE OTBETHI HA | U3 5 3a7aHuil TecTa

BelinosiHenue 3a1aHus, MpoBe-
psSEeMOro aBTOMATHYECKH, K
teMme 3.2. CnocoObl U METOIBI
WHTETPUPOBAHUS

I[OHYCKaI-OTCH BCC

2 Oajuta — 3a IpaBUJIBHBIC OTBETHI HA BCe 15 3a1aHuii TecTa;
1 Gayt — 3a mpaBUJIbHBIE OTBETHI HA 8 U3 15 3amanuii Tecta
0 6ayu1oB — MeHee 8 paBUIIBbHBIX OTBETA

Brinmonnenue 3amanus, mpose-
psAEeMOro aBTOMATHYECKH, K
teme 4.1. CnocoObl B METOJIBI
UHTETPUPOBAHUA  OIPEACIICH-
HOT'O MHTErpaJa.

Jomyckarorcs Bce

5 6ansoB - 3a MpaBUJIbHBIE OTBETHI HAa BCE 5 3a7jaHMil TecTa
4 Gasnna - 3a MpaBWIbHBIC OTBETHI HAa 4 U3 5 3a/laHUi TecTa
3 Gainna - 3a mpaBWJIbHBIE OTBETHI HA 3 U3 5 3a7aHuii TecTa
2 Oama - 3a MpaBWJIbHBIE OTBETHI HA 2 U3 5 3aJjaHUM TecTa
1 Ganna - 3a mpaBWJIbHBIE OTBETHI Ha | W3 5 3aganuii TecTa

Brinmonnenue 3aganusi, npose-
psieMOro Bpy4HY!O, K Teme 4.1.
CnocoObl U METObl UHTETPHU-
pPOBaHHs OINPEACIEHHOIO WH-
Terpasa.

Jomnyckatorcs Bce

2 bayma — 3a O6oJsiee yeM 2/3 TIpaBHIILHO BBITIOJTHEHHBIX 33 aHHH;
1 Gann — 3a 2/3 mpaBUIIBHO BBIMOJTHEHHBIX 33/JaHUI;
0 6amnoB — 32 MeHee yeM 1/3 mpaBWIIbHO BHITIOJIHEHHBIX 3aaHUI

Brinmonnenue 3amanus, mpoBe-
pAEeMOro aBTOMATHYECKH, K
teme 4.2. HecoOCTBEeHHBIE MH-
terpaisl 1 u 2 pona.

Jomyckarorcs Bce

3 Gainna - 3a mpaBUJIbHBIE OTBETHI HA Bce 14 BOMPOCOB TecTa

2 Ganna - 3a paBWJIbHBIE OTBETHI Ha 9 13 14 BompocoB Tecta
1 Gann - 3a mpaBUIIbHBIE OTBETHI HA 4 13 14 BOIpOCOB TecTa

0 GanoB - MeHee 4 TPaBUIbHBIX OTBETOB




BrinosineHue 3ampaHusi, npoBe-
psAeMoro Bpy4yHyto, k Teme 4.2.
HecoOcTBeHnHble uHTErpaisl 1
u 2 poja.

Jomnyckarorcs Bce

2 Gauta — 3a 6osiee yeM 2/3 npaBUIBHO BBIOJIHEHHBIX 33 JaHUN;
1 6amt — 3a 2/3 npaBWIBHO BHITIOJIHCHHBIX 3aJJaHUN;
0 6aymtoB — 3a MeHee ueM 1/3 mpaBUIIbHO BBINOJIHEHHBIX 33JaHUN

BrinosiHeHue 3amaHusi, npoBe-
pAEMOro aBTOMATUYECKH, K
teme 4.3. Bpramcnenue 1uio-
niajiei iockux Quryp.

Jomnyckarorcs Bce

5 6ayioB - 3a MPaBWIILHBIC OTBETHI HA BCE 5 3a7aHMi TecTa
4 Gainna - 3a MpaBWIbHBIC OTBETHI HA 4 U3 5 3a/laHUi TecTa
3 Gaina - 3a MpaBWJIbHBIE OTBETHI HA 3 W3 5 3aJaHMid TeCTa
2 Oayta - 3a MpaBWJIbHBIC OTBETHI HA 2 U3 5 3aJjaHUI TecTa
1 Gasyuta - 3a mpaBUIIbHBIE OTBETHI HA | U3 5 3a7aHuil Tecta

Brinonnenue 3amaHus, mpoBe-
psieMoro Bpy4Hylo, K Teme 4.3.
Braucnenne niomaneil mioc-

KHUX QUTYP.

I[OHYCKaI-OTCH BCC

2 Gayuta — 3a 6oJiee 4eM 2/3 mpaBUIILHO BBIMOJHEHHBIX 3a1aHUH,
1 Gay — 3a 2/3 mpaBWIBHO BBITOJTHCHHBIX 33IaHUM;
0 6amnoB — 3a MeHee yeM 1/3 mpaBHIIbHO BHITIOJHEHHBIX 3aaHUI

Brinonnenue 3amaHus, mpoBe-
pAEMOro aBTOMAaTUYECKH, K
teMme 5.1. @yHKUUU IBYX Iie-
PEMEHHBIX

I[OHYCKaI-OTCH BCC

2 Gasuta - 32 MpaBHJILHBIC OTBETHI HA BCE 5 3a/1aHUH TecTa
1 Gan - 3a mpaBUIILHBIC OTBETHI HAa 3 U3 5 3a/1aHMii TecTa
0 6ayu10B - MeHee 3 MPaBHIILHBIX OTBETOB

Brinonnenue 3agaHusi, npoBe-
pseMoro Bpy4YHyIo, kK Teme 5.1.
DYHKINU BYX IEPEMEHHBIX

Jomyckarorcs Bce

2 6anna — 3a 6osee yeM 2/3 mpaBUIBLHO BBHITIOJHEHHBIX 3aaHHIA;
1 Gamt — 3a 2/3 nmpaBUIIBHO BHITIOJIHEHHBIX 3a]JaHUN;
0 GamnoB — 3a MeHee yeM 1/3 mpaBHIIbHO BBHITTOJIHEHHBIX 3aJJaHHA

Brinonnenue 3amanus, mpose-
pAEeMOro aBTOMATHUYECKH, K
teme 5.2. YacTHbIe TIPOU3BOJI-
HbIE

Jomnyckatorcs Bce

3 Gasuta - 3a MpaBUJILHBIE OTBETHI HA BCE 5 3ajaHUM TecTa
2 Ganna - 3a MpaBWJIbHBIE OTBETHI HA 3 U3 5 3a7aHuii TecTa
1 Gamna - 3a mpaBUJIbHBIE OTBETHI HA | U3 5 3a7aHuil TecTa
0 GanyoB - HET HU OJAHOTO IPABUJILHOTO OTBETA

Brinmonnenue 3amanus 1, npo-
BEPSAEMOI0 BPYUYHYIO K TeMe
5.2. YacTHBIE TPOU3BOJIHBIC

Homnyckatorcs Bce

2 baya — 3a O6oJsiee yeM 2/3 TpaBHIILHO BBITIOJTHEHHBIX 33 aHHH;
1 Gann — 3a 2/3 mpaBUIIBHO BBIMTOJTHEHHBIX 33/IaHUI;
0 6amioB — 3a MeHee yeM 1/3 mpaBHIIbHO BHITIOJHEHHBIX 3aJaHUI

Htoropoe TCCTUPOBAHUC

Jomnyckarorcs Bce

40 GamtoB 3a IpaBUJILHBIC OTBCTHI HA BCC 3a/IlaHUA TCCTa

3anoJIHEHNE aHKETHI

Jonyckarorcs Bce

3 Oana

OtMeTKa 1o Kypcey (popMupyeTcs Ha OCHOBE UTOTOBOTO PEUTUHIOBOIO Oalijia, 1o pe3ysabTaTaM MPOXO0XKACHUS CTYJIEHTOM JUCIIH-
IJTMHBI B cOOTBETCTBUU co [1Ikanoi nepeBojia peHTHUHTOBBIX OAJIJIOB B TPAIUIIMOHHBIE OI[EHKHU:




PeliTuHTOBBIN OaILI

TpaauimonHas oreHka

40-100

3a4TeHo

0-39

He3aureno
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6. Kpurepun u HOPpMBbI OLIEHKH KYPCOBBIX padoT (IIPOEKTOB)

Kypcogas pabota (mpoekT) He IpeycCMOTpeHa yIeOHBIM TUTAHOM.

7. IlpuMepHas TeMATHKA KOHTPOJILHOMPAOOThI

=]

H/_H Temsl
1 Omnpenenenne npousBoHoi. OcHOBHBIC TIpaBmiia v popmyssl AuQPEpeHIUPOBAHMUSL.
2 | IIpousBoaHble BBICIIUX HOPSIIKOB.
3 Haxoxnenne npeaenoB ¢pyukimu. [IpaBuno Jlonurans.
4 | Ilpunosxenus npousBoaHoi. MccienoBanue GyHKIMM U IOCTpoeHUE €€ rpaduka.
5 | CpoiicTBa 1 TabnK1la OCHOBHBIX HEONPEAECIEHHBIX HHTETPAJIOB.
6 | CnocoObl 1 METO/Ibl UHTEIPUPOBAHMSL.
7 | CnocoObl M METO/Ibl HHTEIPUPOBAHMSI ONPEAEAEHHOIO0 HHTErpaja.
8 | HecoGctBennbie unTerpaisl 1 u 2 pona.
9 | Bouucnenue miomaiei miockux Guryp.
10 | YacTHbple TPOU3BOIHBIC.
8. Bompocel K 3k3aMeHy
Ne
u/n Bonpocsl
1 Onpenenenue npousBogHon ¢pyHknuu. KakoB ee reoMeTpruuecKuii CMBICI.
5 [Ipon3BonHas CyMMbl, IPOU3BENEHUS, YacTHOro ABYX (yHKuui. [IpomsBoaHas cioxHOU
¢bynkuuu. [Ipumep.
3 [Tabumiia mporU3BOAHBIX OCHOBHBIX AJIEMEHTAPHBIX (DYHKIIUH.
Onpenenenue nquddepennmana ¢pynkuuu. Gopmyna ero BerurciaeHus. Tadbmuna nuddepen-
4 |1uaioB OCHOBHBIX. 3eMeHTapHbIX (QyHkiui Mcnons3oBanue nuddepennunana B npudiIu-
PKEHHBIX BeluHMcIeHusX. [Ipumep.
5 [[IpousBoaHble u auddepeHuansl BBICHINX NOPSIKOB.
5 HeoOxoauMble M JOCTaTOYHBIE YCIIOBHsS BO3pacTaHus U yObIBaHMs aAuddepeHunpyemoit
(byHKIUH.
7 PxctpemyMsbl (min 1 max) @yakiun. Heo6xonumble yCIOBUS CYIIECTBOBAHUS SKCTPEMYyMa.
8 JlocraTo4HbIe YCIIOBHE CYIIECTBOBAHMS Min U max.
9 [Teopewmsl Poms, Jlarparxka, Ko,
10 [[TpaBuna JlonmuTans pacKpbITHsI HEONPeIeIeHHOCTEH
11 Dopmynsl Teitnopa u Makiiopena anst dyHkiuu f(X) 1 X UCIOJIb30BaHUE IS BBIYUCIICHUN
BHa4eHUH (QYHKIIUH C 33JaHHOM TOYHOCTBIO.
12 [ToHsATHE BBITYKIIOCTH W BOTHYTOCTH Tpaduka GyHKIHA B Touke. HeoOXxomumeble U 1ocTaTou-
HbIE YCIOBUS BBITYKJIOCTH (BOTHYTOCTH) Tpaduka yHKIIMH B TOUKE.
13 [Touku mepern6a rpaduka QyHKIUH. Y CIOBHE CYyNIECTBOBAHHS TOUYEK IEepernoa.
14 |Acumnrotsl rpaduka Gyakimu. Beprukaiabsable acumMntoTsl. [Ipumep.
15 |HaksioHHBIE acCHMOTOTHI, UX HaxoxaeHue. [Tpumep.
16 |Onpenenenne GyHKIMH ABYX, TPEX, N MepeMeHHbBIX. [IpuMepsl.
17 |O6nactp onpeneneHus GYHKIUU HECKOIbKUX NEPEMEHHBIX.
18 [eomerprueckoe mpeacTaBIeHHEe 00IACTH oNpeaeaeHns (YHKIIMA ABYX EPEMEHHBIX.
19 [Mpaduk GpyHKIMHU IBYX NEPEMEHHBIX M €TI0 IOCTPOCHUE.
20 |[YactHOe mpupamnieHne 1 YacTHas MPOU3BOAHAS ()YHKIIMH HECKOIBKIX TIEPEMEHHBIX.




n/n

Bomnpocsi

21

Onpenenenre, HaX0XKJIEHUE YaCTHBIX PoU3BOAHBIX. [Ipumep.

22

[MosHOE mpupalieHue U noJHbl Auddepeniman GyHKIUH HECKOIbKUX MepeMeHHbIX. Dop-
MyJia JJisl BEIYMCIICHHSI TIOJTHOTO AuddepeHnnana.

23

Mcnonb3oBanue nosHoro quddepeHnmana s npuoiImKeHHbIX Beiuucienui. [Ipumep.

24

YacTHbIE MPOU3BOAHBIC OT CIOKHOM (DYHKIIMM HECKOJIBKUX EPEMEHHBIX.

25

HacTHbIE ITPOU3BOJHBIC OT (bYHKI_[I/II/I HECKOJIBKHMX NICPEMEHHBIX, 3aHaHHOﬁ HCSABHO.

26

YacTtHble mpon3BoaHbIC BeICIHINX nopsaakoB OHII.

27

CMelIanHbIe IMPOU3BOAHBIC U UX CBOMCTBO.

28

Jludbdepennmans Beicmmx nopsiakoB OHIT.

29

KacaTenbHas MIOCKOCTh U HOpMaJib K TOBECPXHOCTH.

30

Touka MmakcuMyma (MUHUMYMa) YHKIIUU HECKOJIBKHUX MEPEMEHHBIX.

31

HGOGXOHHMBIG YCJI0BUA CYIICCTBOBAHUA TOUCK MAKCMMYMa U MUHUMYMaA.

32

JlocTaTouHbIe YCIIOBUS CYIIECTBOBAHUS MHUHHMYyMa M MakCUMyMa (YHKIIMH ABYX MEPEMEH-
HBIX B CTAallMOHAPHOH TOYKE.

33

YcnoBHbIM 3kcTpeMyM. MHoxuTenu Jlarpanxa. @ynkuusa Jlarpanka. HaxoxaeHue ycios-
HOT'O HKCTpEMyMa.

34

[lepBooOpasHas M HeonpeneneHHbld uHTerpan i Gynkuuu f(x). Ilpumeps.

35

CBoiicTBa HCOIIPCACIICHHBIX HHTCTPAJIOB.

36

TaOnuia HeonpeeIeHHbIX UHTETPAJIOB.

37

MuTerpupoBanue 3ameHol nepemenHoil. [Ipumep.

38

MuTterpuposanue 1o yactsm. [Ipumep.

39

[Mpocreiimme npobu 1,2,3,4-ro Tumna, nHTErpUpoBaHme apodeit 1,2,3 tuna.

40

MuTerpupoBaHrue palydOHANBHBIX (QYHKIHMA (TPEICTaBICHUHM HEMPAaBHIBHON JIpOOHO-
panoHanbHON (YHKIIMHM B BHJIE€ CYMMbl MHOT'OWIEHA U NMPAaBUIbLHOU APOOHO-PALIMOHAIBHOM

(byHKIINN).

41

MuTerpupoBanre palMoHaIbHBIX (YHKIMK(TEOpemMa 0 MpeICTaBIeHUH IPaBUILHON ApOOHO-
alMOHAJIbHON (DYHKIIMU B BHJIE CYMMBI POCTEHINX Ipobeit).

42

MHTerpupoBaHrue TPUTOHOMETPUUYECKUX (PYHKIIHH.

43

MHTerpupoBaHue HPPALMOHAIBHBIX (DYHKITHIA.

44

WuTerpanbHasi cymma (pyHKIMM 3a/laHHON Ha oTpeske. [Tpumep.

45

OnpeneneHHblil uHTErpan.Ero reomerpuueckuii CMbICI.

46

CBoiicTBa OMPECACIICHHOI'O MHTETpaJia.

47

[Tpon3BoiHAsl OT ONPEENIEHHOr0 HHTErpaa Mo BepXHEMY Ipeeny.

48

CBsI3b ONpeCTICHHOTO HHTErpajla ¥ NepBOOOPa3HON OT NOJMHTErPAIbHOM (DYHKIIMH.

49

dopmyna Herorona-JIeiiOHuIa 1711 BBIYUCIICHHS OIMPEISICHHOTO MHTETpaia M YCJIOBUE €€
MCII0JIb30BAHUS

50

3aMeHa NEPEMEHHON B ONPEICIICHHOM UHTErpaJe.

51

I/IHTCFpI/IpOBaHI/IC 110 4aCTsAM B OINMPCACIICHHOM HHTCEIpaJjIic

52

BrrunciaeHne miomaaei mioCKux (I)I/Il"yp B MPAMOYT'OJIbHBIX KOOPAWHATAX C IMOMOIIBIO OIIPC-
ACJIICHHOI'O MHTErpaJia.

53

BerunciaeHue miomamamn CCKTOpa B HOJ'ISIpHOfI CUCTCMC KOOpANHAT

54

Brruucnenue JIMHBI IyT'd KPUBOM B IPSIMOYTOJIBHOW CHCTEME KOOPJIHMHAT.

55

Brrunciienue oobema Teja mo rmIomazadaM MoncpeYHbIX CEUCHUI

56

Brrauciaenue oobeMa Teaa BpaliCHUA C IOMOIIBIO OMMPEACIICHHOIO MHTErpajia

57

HecoOcTBeHHBIE HWHTCI'PpAJIbI C OCCKOHEYHBIMH npeaciiaMmn

58

CXO,Z[SIU.II/ICCSI, pacxoadmuccs HECOOCTBEHHEIC HWHTCTPAJIbI HpI/IMCpLI.

59

HecoOcTBeHHbIe MHTErpasibl OT (QYHKLIUHU, UMErolel pa3peiB 2-ro pona. Kakue mHTerpansl
HA3bIBAIOTCS CXOISAIIMMHUCS, KAKHE PaCXOASIIUMUCS?

60

[Tpu3HaKkyu CXOOMMOCTH HECOOCTBEHHBIX MHTETPAJIOB ¢ OECKOHEUHBIMH NpeAesaMud U HecoO-

12




n/n

Bomnpocsi

CTBEHHBIX HHTEIPAJIOB OT (PYHKIMI, UMEIOIIMX Pa3pbIBbl 2-TO pojia

9. ®OH OLEHOYHBIX CPEACTB AJIsl MPOBeleHUsl MPOMEKYTOYHOH aTTe-
CTALMHU 00Yy4AIOIIMXCH M0 AMCHMILINHE
9.1. Iacnopr ¢oHAA OLIEHOYHBIX CPEICTB

Kon xonTposmpye-
Ne KoHnTposmpyemble pa3aesl . POIPY HaunmeHoBanue
MO KOMIIeTeHU MU
n/n (TeMbl) TMCHUTIMHBI OLICHOYHOI0 CPeACTBA
(nsm ee yacTm)
1 3aganue 1, mpoBepsieMoe
Moy 1. BpyuHyto. TecTupoBanue
IpousBoanas pyHKUHH OTHOI Te- OIIK-1 on-line (mpomexyTounbie
peMeHHOH TECTBI, UTOIOBOE TECTUPO-
BaHUE)
2 3amanue 2, mpoBepseMoe
BpyuHY!0. TectupoBanue
Moy 2. . OIIK-1 on-line (mpomexyTounsie
IIpuio:xkeHus1 NPOU3BOAHOM
TECTbI, UTOTOBOE TECTUPO-
BaHHUC)
3 3anmanue 3, mpoBepsiemMoe
BpyuHY!0. TectupoBanue
Mozye 3. OIIK-1 on-line (mpomexyrounsie
Heonpeueneﬂﬂbm HHTErpaJ
TECThl, UTOTOBOE TECTUPO-
BaHUE)
4 3ananue 4, nposepsiemMoe
BpyuHy!0. TecTupoBaHue
Mony, 4. OIIK-1 on-line (mpomexyroumbie
OnpenesiéHHBIN HHTETPAJ
TECThl, UTOTOBOE TECTUPO-
BaHUE)
5 3ananus 5-6, mpoBepsieMble
BpyuHy!0. TectupoBanue
Monyas5. OIIK-1 on-line (mpomexyroumbie
DYHKIUM HECKOJbKHUX NepeMeHHbIX
TECThI, UTOTOBOE TECTUPO-
BaHUE)
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9.2. TunoBble KOHTPOJIbHBIE 3aJaHUS WM HHbIE MATePHAJIbl, HEOOX0AUMbIe
ISl OLIeHKH 3HAHMH, yMeHMii, HABBIKOB U (WJIM) ONBITA JeSITeIbHOCTH, Xa-
PaKTepU3yHIHUX 3Tanbl GOPpMHUPOBAHNSA KOMIIETEHIIMI B IpoLecce 0CBOCHUA
00pa3oBaTeIbHOI MPOTrPAMMBI

9.2.1. KomnJieKT 3a1aHMii, MPOBepPsAeMBbIX BPYYHYI0

PA3JAEJI Ne 1.
IIpousBoaHas GyHKUMM OJHOM NEPEMEHHOM
3aganue 1
3agaya 1
HomMmep BapuaHTa 3ajauu OmpeaeseTcs ¢ MOMOIIbI0 TaOJMIILI MO TEepBOM OYKBE
dbaMuIuu CTyIeHTA.
Tabnuna. Beibop HoMepa BapuaHTa

bykBa A b B )| E,E | X3 n K JI

Ne Bap. 1 2 3 5 6 7 8 9 10

byksa M HIO | 04 P4 cla | T,11 Y D,9 X,

N i=1EN !

Ne Bap. 11 12 13 15 16 17 18 19 20

d
Haittu IMPOU3BOJHEIC y, = d—y JaHHBIX q)YHKIII/II/I, HCIIOJIB3YS IIpaBUJla BBIYUCIICHUA
X

TIPOU3BOTHBIX
Howmep
Bap. OyHKIUN
3/, 3x 3 6 X x Y .
a) y=\V2e>-22+4+In°4x; 0) xy=arctg—; B) y:(xe) ;
1 y
r) y=e " cos3X; ) yzi/?—l_xz+sin3x;
1+Xx
Yy 2
2 a) y:\/Inx+1+In(\/§+1); 0) Inx+e * =xy; B) y=(1+log, x)* ;
r) y=arctg(sin x)+sin xIncos x; 1) y=arctgIn3x;
2
. a) y=\/x2+1—ln£1+— XHJ 6) "=y B) y=Rx-1";
X
r) y=2""""4(1-arccos 3x)’; 1) y =3sin2xcos’ x+sin’ x;
xarcsin x 2 2
a) y=————+InV1-x*; 0) xX“+2xy+y° —4x+2y-10=0; B)
4 V1-x?
2 WV x+1 . XZ— H 1 2 : .
y:(l+x ) , T)y=arcsin=——; 1) y=lInarcsin x+EIn x+arcsinn x;
X
\/5 X 1 X+1 4 4 2
a) y=——arctg—+-In=—=; 0) x*—xy+y*=¢e*; B) y={+5"];
. X
r) y=arcsin ;1) y=Inxlgx-Inalog, x ;
V1+x°
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Howmep

Bap OyHKIUH
. a) y:%In g—%;zi); 6) arctg(x+y)+x*y=e’; B) y=(gx)"™;
r) y:lnx = 1) y=(x2—2x+2)e4xz;
VX2 +a’ +x . L
. a) y:In—m; 0) tgy=xy+Inxy; B) y:(sm\/iﬁ,
r) y=2xsin x—( 2—2)cosx; 1) y =Jarctgx —(arcsin x)’;
2
5 a) yzgxlxz—az—a?ln(xm/xz—az); 6) cos’(x+y)+e¥ =x;  B)
y—(x2+4)x_2; r) y=(@3-2sinax’f; @) y=vVxet+x;
_§ X2 +1 1 x-1 1 5_X—Y. e )
. a) y==In 1 4I o l+2arctg3x, 0) y ry’ B) Yy (+e ) ;
r) y=+1+arcsinx; ) y="3/sin’ x+COS =
a) y:—zsinzx+lntg3x; 0) y2:xy+ln¥; B) yz(l—xz)mgx;
10 x+2) (s T
r) y=[—j ;) y:sm(x —5x+4)+tg;.
a) y=2/4x+ ——; 6) y=(e*+3); B) y=Insin(2x+5)
VX +x+1 ( )
11 ;
ry=x"; ) tgG}SX;
a) y=x2/1-x?; 6) yzgsgi; B) y = arctge®*;
12 1
r) y=X*; o) X—Yy+arctgy =0;
1+ x? .
a X ; 0) y= ; =arcsinv1-3x;
13 ) Y=XT )Y = g2x ®) Y
r) y=x"" m) y-sinx =cos(x—y);
a) y= 3+ 06X ; 0) Yy =Sin X —XCOSX; B) y=X"InXx;
14 V3 —4x+5x°
)y =X 1) %:arctg (3]
X sin’ x xIn x
a) Y= 0) Y=F—"""73 =—";
15 )Y a2 — x2 )Y 2 +2C0s” X ®) Y x—1
r) y = (arctgx)""; 1) (eX —1).(ey —1)—1:0,
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Howmep OyHKIUH
Bap.
a) y= +5x% +1; 6) y = 2tg®(x? +1); B) y = 3% :
16 VX2 +1 ( )
y
r) y = (arctgx)"; n) yix=eX;
1+ x? 1.,
=3 ; 0) y==tg°x+Incosx;
a) y W/l—xz )Y , B)
17 X
y=arcty ——;
14++/1-x?
)y =(x+x2); m x* -y +3axy =0;
/ /1 sinx
33 oX" —— 0)
D) Y =3+ 5 1+sinx’ ®)
18
y = arctg tg x
r) y=(sinx)"; 1) X—y+a-siny=0;
1 arcsinx
a) y=58x*+x+=; 6) y=2"e"; B) Y= ;
19 X 1-x
r) y =(cosx)"; 1) Iny= arctg(ﬁj;
y
a) y=Vx2+1+3¥x*+1;  6) y:%tg3x—tgx+x;
20 3%
B) y:arctg‘/n; r) y = (cosx)" ; n) X—Yy+e’arctgx =0;

3anaya 2
Homep BapuaHTa 3a1auu onpenesnsieTcss ¢ MOMOIIbI0 TaOIUIbl MO MEepBO OyKBE
MMEHU CTYJICHTA.
Tabnuua. Beibop Homepa BapuaHTa

Byksa A B B r il EE | X3 | U K il
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Byksa M |HIO|[Ood| T |[PUY|cw |T ]| Y | &5 ] X1
Negap. | 11 12 13 14 15 16 17 18 19 20

Haiitu mpenensl GyHKIMHA ¢ TOMOIIBI0 paBuiia Jlomurars.

Howme
P [Ipenenst
Bap.
1-cos’x
1 a)lim —; 0) Ilim In sin x ; B) lim e’ tg—
=0 X 4 sin2x /2 (2x — 1)’ x>
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Howmep

Bap [Ipenensr
r) lim (x+2)",
_ . 5* 2%
RLES i g3, 2o
F) ||m0X3/(4+|nX).
arctg 3x 2-x-3 .ty /2
a)lim ; 0) lim———; B) lim > ;
3 x—0 X x-7 X =49 x—0 m
10 —3X
F) XET%O(X )
_e¥-3x-1 -
a)lim —— ; 0) lim 3=VX Vx| B) lim (1-x)"z;
4 x>0 sin?5x X819 _ \/x x—>1-0
T) lim{ Z—x |t
)XT’]ZT(Z xjgx
. X—sinX Jx-1-3
a)li ; 0 ; B ™ sinX=2;
5 )xao X—tg X )x—>10 x—=10 )!ml 9 asm 2
) lim (Inx)"
a)li 1 veos 6) lim X=SINX; B) lim (xsingj;
6 x—0 X SINn X x—0 X X—>00 X
r) lim (In 1) :
Xx—>+0 X
. 1-cosx In(9—2x2) _ o )Y
a)lim ; 0) lim————7; B) lim (ct —) ;
7 g x(VI+x-1) ) i sin2zx ) lim |9 2
F) Iim(\/x+2—2)tg£-
X—>2 X
. sin(1-x) x) e* -1
lim 0) lim B X+1.
) ol \/_ 1 ) x—0 actg 5)( ) Ml Xlnx—]_
8 x2-3
X2
r) lim :
) Hw(xz +3J
: a’ sin X — COS X
lim a>0 I —_— im (1—e? :
9 a) X—30 XZ ( ) 6) 77 Intg X s B) !<ILT2) (1 e )Ctg X,
r) Jim, -
. 1g 3x a*-a™
a)lim=—: lim ———— B) li g &
10 )XAO tg x i ) x—0 x® ’ ) IXILnl (X 1)tg >
1 In(2—x)
r) lim (—j .
x—1+0{ x —1
1 1 Inx . Inx
11 a) lim| —-— 0) lim— B) lim——:
Ht)(sm X X j ) «/_ ) CtgX




Howmep

[Ipenesnsr
Bap. pel
. 1
r) lim(ctgx Jinx .
lim XB_ZXZ_X"'Z. 6) [im XCOSX—sinx.
12 2) ol x-Tx+6 ) " X ’ ®)
1
lim (x” -e’x),n >0; T) lim XX,
2, . Inx
) Jim S6C X~ 210% . 6) lim——; B) lim x"-sin2,n>0;
13 Hg 1+cos4x X—® \/; X+ X
X
D Jim (LX)
H 1
a) IimM' 6) lim(1-cos x)ctgx ; B) lim x*;
14 x—=0 Insin X x—0 X—>+00
3
iy Arinx
) Jim X
a) Ixiﬂ?(l_x)'tg%; 6) limarcsin x-ctgx ; B) lim x*"*;
lim tgﬂ i
F) x—1 4 )
jim| X~ L 6) liminx-In(x—1); lim (2+ X)inax
16 2) -1 x=1 Inx)’ ) a0 XX =2 B) eUASREOLE
. L
r) leirg(ler )x.
z o
a) lim 2S5 X S X, 0) lim—*—; ) lim )Z +1,
17 x—0 X3 x—0 Ctgﬂ X—>+00 2X —
2
r) JLTOX '
1
a) lim 21— 6) lime>-tg 2 ; B) Iim(ctg 5jwsx;
x—1 . X—>00 X N 2
18 1-sin— 2
3x
X
r) lim| —
H°°[5+xj
T
a) IimM; 0) Iim(l—iz) ; B) Iim X .
19 x=>0 X —SIn X X—® X x—0 /0.4
ctg —
2
) lim 9 NEX25) '2(3X_2?).
X—> ex+ _ex+
. X V4 . . _ . -2
a) lim| —=—— ; 0) limle* —e™)-ctgx ; B) limWx+2-2] ;
20 ) xyzf[ctgx 2cos xj ) Hw( ) J ) X—>2( )X

18




Howmep
Bap.

[Ipenensr

: ax . 37X
r) 'X'[Q(Ctg ?-tg 7) :

Pasznea 2

IIpusioxeHust NPOU3BOJTHOM

3aganue 2
3amaya 1

Homep BapuaHTa 3amauu OnpenesnsieTcs ¢ MOMOIIbI0 TaOMUIbl MO MEepBOi OyKBe
OTYECTBA CTYJICHTA.

Tabnuua. Beibop Homepa BapuanTa

bykBa A b B I pil| E,E X, 3 " K JI
No Bap. 1 2 3 4 5 6 7 8 9 10
bykga M H, 1O | O, IT P, | C,III | T,IIJ v D,0 | X, 10
No Bap. 11 12 13 14 15 16 17 18 19 20

Haiitu HanOosbplIee M HaMMEHbIIEE 3HAUCHUS PYHKIUM y = f(x) Ha OTPE3KE [a,b]

Hsa“;fp DyHKIHS, OTPE30K

1 f(x)=x*-12x+7,  [0,3].

2 f(x)=x"-B3K+2,  [0,2].
3 £ (x)= (V3/2)x + cosx, [o, ﬂ .
4 f(x)=3x‘-16x"+2,  [-31].
5 f(x)=x*-3x+1,  [1/2,2].
6 f(x)=x*+4x,  [-2.2].

7 ()= (V3/2)x-sinx, {o, ﬂ .
8 f(x)=8x-x‘,  [-14].

9 f(x)=3-2x*,  [-13].
10 f(x)=x —sin [ 7, 7]

11 (0=t 58]
12 f(x)=%x+cosx, En}
13 -2, [58]
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14 f(x):%x—sin X, Bﬂ 27[]

15 F(x)= XX2++37 . [3.7]

16 f(x)=%x+cosx, |:—gﬂ,—ﬂ:|.
17 -3 a7l

18 f(x):%x—sinx, [—Zﬂ,gﬁ]
19 )=y 46l

20 f(x):%x+cosx, |:—27Z’,—§7Z':|

3agauda 2

HOMCp BapHaHTa 3aJa4u OIIPpCACIIACTCA C IIOMOIIBIO Ta6JIHIII>I 110 HepBOﬁ 6YKBC

dbaMuIuu CTyJIeHTA.

Tabnuna. Beibop HoMepa BapuaHTa

Byksa A B B r 1 | BEE[XK3] U K 71
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Byksa M |[Hio] o] nm |py|cw|Tw| v [@&0 ] X1
Ne Bap. 11 12 13 14 15 16 17 18 19 20

[IpoBecTn noaHOE HCCNENOBAaHUE U OCTPOUTH rpaduKku PyHKIUH

Howmep
Bap. OyHKIUU
eX
! a)y=X2X+l; 0 y=1
1+x)° 2
2 a) y=(Lj ; 0) y=|n(2x +3).
x-1
3 a) y=(x_1)2 ; 0) y:x3e—x.
2x-1 1
= 0) y=
4 a) y (X—l)z s ) y o 1
XZ
5 a) y=X2_1, 0) y=x—In(x+1)
3 1
6 a)y=2( 7 0) y=ex?
3
v 2) _X +16; 6) y— 2X1 .

20




Howmep
Rap. OyHKIUH
2
8 ) y=(X2]: 9 y=xix
X" - X+1
9 a) y= FIERE 0) y:InX+2.
10 a)y=— 2 6) y=x-Inx
X +x+1
2 1
- 0) y=
11 a) y X2+ x+1 )y e -1
X — x+1
12 a) y= N 0) y:mm
) 1
= 6 =
13 a) y T )y ]
3
14 a) y=2 16, 6) y=x'Inx
2
15 a) y=——: ©) y=xe",
x+2Y)
16 a) :[%1); 6) y=x—Inx.
17 a) :(ix__l)lz; 0) y=x-Inx+1.
N
18 a)y=(xf1)2, 6) y=er
1+x\’ X
19 a) y= X_ B 6) y=—
20 a) y= ZX 1 0) y:In(2x2+3).

PA3JIEJ Ne 3. HEONIPEJAEJIEHHBINA UHTETPAJI

3AJIAHHUE 3
3amaua

Homep BapuaHTa 3agauu onpenesnsieTcs ¢ MOMOIIbI0 TaOMUIbl MO MEepBOid OyKBE

OTYCCTBA CTYACHTA.

Tabnuna. Bertbop HoMepa BapuaHTa

byksa A b B r pil| E,E X, 3 J41 K JI
No Bap. 1 2 3 4 5 6 7 8 9 10
BykBa M H, 1O | O, 4 IT P9 | C, I | T, ] Y D,0 | X, 11
No Bap. 11 12 13 14 15 16 17 18 19 20

Haittu HeonpeneneHHbIe HHTErPAJIBIL.
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Howmep

WNHuTerpansl
Bap.
e*dx 19-4x dx
1 ; 0) | ——dx; 5x-2)Inxdx; )| ———.
a)Is\/T j2x2+x-3 B)[(5%-2)Inxdx r)Il—%/m
2X+9
2 a)IX\/3X dX 6)J‘ +5X 6dX B)IX CcO0S (2X)dX P)'[Slnx—-i—'[gx
a) [ 2 iy 6)I4dx B) [In(3+x° )dx; 1)
1+x
3 I dx
IX+3+3)(x+3)
a) [ sin 2x+/2-cos” xdx; 6)]22)(;27dx; B) [ x-arcsin xdx; r)
4
P
sin X 4x+31
dx; dx; 2—x)sin xdx;
- D eosx ™ O oy 10 s 1™ B (2-x)sinxx; )
COS X
j dx .
1+ cos X
11x -2 x +1
6 a d 0 4d ‘B)[(1—Inx)Xx; T
)J )I ) [ ( s )JWW
[ 2 e 6 jﬂdx B) [ (3x+4)cos xdx; )
. COS*X
f NX+5
1+3/x+5
a) dx; B) [ arcctg (4x )dx; r)f ox
8 x+6 ' "7 3c0s x+4sin x
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Howmep

WNHuTerpansl
Bap.
sin 2x _ 4x —27 _ , _
] a)Ide,6)Ide,B)J‘X|n xdx; 1)
(Vx -1)(¥/x +1)
| dx .
a)j X dx;6)jx—13dx B)IX sin3xdx; r)
cos’(x*) x> —2X—
10
J dx
25iNX+COSX+2
11 a)jes‘”zxsinZde;(S)Iarctg\/idx;ls)ji r)J.L.
x*+8 1+3x+1
xdx 3x+1 dx
;0 In(1+3 —d; _—.
12 j(x +4) )" In1-+3e" )bk w) | T r)Jsmx+tgx
X dx x® +3x+3 dx
13 a) ; 0) | x3*dx ; B) —dX'r) :
I I I +3x° '|-\/x+3+3\/(x+3)2
dx xarcsin x x—101
a) | O e X e e o )
14 cos’ x(3tgx+1) " X* +2Xx° +101x
e
cos 3xdx x + X +1 COS X
15 ——— ; 06) [ x*e*dx;
a)J4+sin3x )jxe X B)I x* 4+ 2x? I1)Il+cosx
sin xdx X+3 (Ux+1)
: 0) | xarcsin dx ——————dx; dx.
16 a)J )j B)Ix +X? —2X r)fm

3/cos’ x
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H};);\;ep WNHuTerpansl
j(“f:cigx)dx 6) [ XIn(x* +1)dx; B)j4d3 X: 1)
o I NX+5
1+%/x+5
x3 _ 2x2 _
a)IM;@Ixsinxcosxdx;B)j 24X +22X de;r)
18 IX(1+x) X' +2X
dx
I3003x+4sinx'
sin xdx 4x* +3x+50
Im 6)IX sin dxelx; B)Ix +2x%° +50de;r)
19
I(&_l)(WJrl)dx
3
a)j—“4+'”dx 6) [ xIn® xdx; B)Imdx;r)
X +5x°
20
dx
IZsinx+cosx+2'

PA3EJI 4 ONPEAEJEHHBIA HHTETPAJI
3ananue 4
3amaua 1
Homep BapuaHTa 3a1auu onpenesnsieTcss ¢ MOMOIIbI0 TaOIUIbl MO MEepBO OyKBE

(dbaMuIMu CTyIeHTA.
Tabnuua. Beibop Homepa BapuaHTa

bykBa A b B
2

)| E,E | X3 )41 K JI
Ne Bap. 1 5

6 7 8 9 10

bykBa M H,10 | 0,4 P4 | C,III | T, IJ Y O,0 | X, 10

N =1EN !

Ne Bap. 11 12 13 15 16 17 18 19 20

Beraucnuth onpenencHubie uHTerpansl. s HECOOCTBEHHBIX MHTETPAJIOB
PELIUTh BOMPOC O CXOJAUMOCTH

Howmep

HNuTerpansl
Bap.

7 2
1 a)I m )jx +2x+ 5+®) jxsmxdx; r) j}/(4—x ) dx.

xZdx
(25 + X )

\/_dx )Iln(x +l)dx

2 a) j ﬂjxsm 2xdx; 1) j
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Howmep

Bap. WNHuTerpansl
10 x“dx cos® X
3 a)jer\/_ IFB)j(x 3)edx)jm
% 0 sin 2 2
4 a) jxcos3xdx;6)j 'B) j\/%dx; r) !x V1-x2dx.
xadx 7 ) —Zqe. o [ XX
5 a)jl+x jX|3 B)IX\/25 xdx,r)jm.
zy e
6 a) jcos X sin 2xdx; 6)] ) jq/ (9—x*)*dx; r)j
7 a) Te 'e +3dx )I(l o0 . B) j(\/cos +sinx)dx; r)
T xdx
1 4x+
o o (X — 1)dx x| to(x— 1 )dlx
j )j )jcos X sin® xdx; ) J.l-l-\/ﬁ
X dx
a) 0) :B) |(cosXx++/sinx )?dx; 1)
9 Rt Y
jwl(l—x2 ) dx.
10 3(x+4)dx X°dx sin® xdx
)I ,— 6)J. ,—4_ ;B) Im 3 T) I'I"I(X 1)dX
o Tsin? xdx ©odx . iJA-x?
11 a) j(x+2)e dx,6)j — I—(x 1)3,r)j " dx.
12 a) j(x 5)e*dx; 6)jsm x cos® xdx;B) j 2, r) jx V16 — x2dx.
7 4 22
13 a) jx cos 2xdx; 6)j de :B) I ; T) jx V9 — x?dx.
) “sin® xdx . T dx
14 a) j(x+6)e dx; 6)[ oo )!—M’ r) £—1+4sin2x'
¢Inx sm xdx & dx x2dx
1 a)l 2 4/cos x B)jx3 Inx’r)£ (16 + X2 )
% 16 3 1 [1_y2
16 a) !(x—7%)cos3xdx;6)j\/\/_—(jlrx1 ! dx Il—XdX
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Howmep WNHuTerpansl
Bap.
9
17 a) jxsm 2xdx; 6)[ 2); f)j(z j r) lec:i -
4
18 a) j(x+4)e*de 6) I\C/(:TX I ; T) _Ijni/l e?dx.
0
19 a) j arctgxdx; 6) j xdx i j Xdx
’ 025X’ o 4/(1+X%%)
20 a) j(x 1)e*dx; 6)[0?/39_)«1)( jxld)z r)J.w/ (16 — x* )*dx.
1
3amaya 2

Homep BapuaHTa 3agauu OnpenensieTcss ¢ MOMOIIbI0 TaOIUIbl 1O MEPBOM OyKBE

HMCHH CTYJCHTA.

Tabnuna. Beibop HoMepa BapuaHTa

Byksa A b B r )| E.E | X3 )54 K 1
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Byksa M |HIIO| 04 I P,Y | C,II | T, y d,0 | X, 11
Ne Bap. 11 12 13 14 15 16 17 18 19 20

Boruucnuts minomnanb GUrypsl, orpaHUM4eHHON 3a/laHHBIMU JTHHUSIMU. Cre-

JaTh YepTeXK 00IacTH

Homep YpaBHEHUs IUHUH
Bap.
1 3x* -4y =0;2x-4y+1=0.
5 3x* +4y=0; 2x—4y—1=0.
3 2x+3y* =0; 2x+2y+1=0.
4 3x* —4y =0; 2x+4y—1=0.
5 2X—3y2:0;2X+2y_1:O'
5 2x* -2y =0;2x-2y+1=0.
7 4x+3y* =0; 4x+2y+1=0.
8 3x* =2y =0; 2x+2y—-1=0.
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Honep YpaBHEHUS TMHAN

Bap.
9 4x-3y* =0; 4x+2y—-1=0.
10 3x*+4y=0; 2x+4y+1=0.
11 Y=X;y=—X+2;y=X.
12 y=x>; y=X; y=4x
13 X=4-y*; x=16 —4y’,
14 y=X;y=x";y=—2x+3.
15 y=4-x>;y=16-4x*; y<8x-5.
16 y=x2;y:X2;y:8x—15.
17 yzl—xz;yZXZ;y2—32x.
18 X=y; y=X;y=2-X.
19 X=Yy* y=X;x+2y-3=0.
20 y=x-1y=1-x*;y=(x-1)%

PA3EJI 5. ®YHKIINN HECKOJIBKUX IEPEMEHHBIX
3aganue 5

3amada 1
HomMmep BapmaHTa 3a1adm OompeaenseTcs ¢ MOMOINBI0 TaONHIIBI IO TEepBOM OYKBe

OTYECTBA CTYJCHTA.
Tabnuna. Betbop HoMepa BapuaHTa

byksa A b B
2

)| E,E | K3 41 K JI
Ne Bap. 1 5

6 7 8 9 10

byksa M H, 10 | 0,4 P4 | CIII | T, Y D,0 | X, 10

=1L

Ne Bap. 11 12 13 15 16 17 18 19 20

BrrancianTte 00beM TCJIa, OrPaHUYCHHOTI'O ITIOBEPXHOCTAMM, 110 H3BECTHBIM
IONCPCUYHBIM CCUCHUSAM

Howmep IToBepxHOCTH
Bap.
1 7=2-x*-5y*;2=0.
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Howmep

[ToBepxHOCTH
Bap.
2 z=4+.,y*+22°;x=5.
3 z=5-/x*+4y*;7=0.
4 X_+y__z_:1;z:1;z=0,
2 3 4
4 5 6
6 z=1+4x>+y*;2=2
7 y=3+v2x*+2*;y=4.
8 X=3+Yy*+2z7%; x=4.
2 2 2
9 ——+y—+z—:1;03x£2.
1 4 4
4 1 9
11 x=2-9y*-162*; x=0.
12 X=2-,y>+9z%; x=0.
13 z=1-x*+4y*; 7=0.
2 2 2
14 X_ y_ Z_:]__
4 9 16
15 y=3—-+/x*+4z%;y=0.
X2 y2 ZZ
16 ———+—=1;y20;y<2
4 4 1 y y
17 z=2+x"+9y*;z=4.
18 7=2-x*-4y*;2=0.
19 y=1-x*-4z%;y=0.
20 X—+y—+z—:1;y22.
1 4 9
3amaua 2

Homep BapuaHTa 3agauu onpenesnsieTcss ¢ MOMOIIbI0 TaOMUIbl MO MepBOi OyKBe

(dbaMuIuu CTyIeHTA.

Tabnuua. Beibop Homepa BapuanTa

bykBa

A

r [ 1 | EE[X3]

141

K

JI
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Ne Bap. 1 2 3 4 5 6 7 8 9 10
byksa M H, 1O | 0,4 I1 P,Y | C,II | T, Ul v ®,0 | X, IO
Ne Bap. 11 12 13 14 15 16 17 18 19 20

Boruncnuth 00beM Tena, 00pa3oBaHHOTO BpalieHueM BoKpyr ocu OXdury-

PHI, OFpaHquHHOfI JINHHUSAMH. C,ZI@H&TB UCpTCIK

Homep YpaBHEHUS TMHUA
Bap.
1 y=—4x*;x=0; y=4.
2 y=-4x’;x=1;y=0.
3 y=4x>;x=0; y=4.
4 y=4x*;x=1;y=0.
5 y=1+8x*; x=0; y=09.
6 y=4x°; x=0; y=-4.
7 y=-4x*;x=-1;y=0.
8 y=-4x*;x=0; y=-4.
9 y=4x>; x=-1; y=0.
10 y:1+8x3;x:—%;y:1.
11 y=(x-1)*;x+y=1.
12 y=Inx; x=e.
13 y=1-x*;x+y=1.
14 X2 +y =4;y>1.
15 XX +y' =1 x+y>1
16 y=x";y=X
17 y=sinx;y=1; x=0.
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Howmep

YpaBHEHUS TMHAN

Bap.
18 X +y?=4;y>x;x=0
19 y:cosx;yz%.
20 y=e";y=¢e;x=0.
3aganue 6

Howmep BapuanTa 3a1a4m onpenenseTcs ¢ MOMOIIbIO TaOIHIIbI IO MepBoi OyKBE UMEHH CTYJICH-

Ta.

Tabnuna. Betbop HoMepa BapuaHTa

Byksa A B B r 1 | BEE[XK3] U K 71
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Byksa M |[Hio]osa| nm |py|cw|Tmw| v [@&0] X1
Ne Bap. 11 12 13 14 15 16 17 18 19 20

Jlano ckasgpaoe moae U =Uu(X;y).

1) CocraButh ypaBHeHHE JMHUN U = CH IOCTPOUTH €€ rpaduK.
2) BBIUHCINTE € TIOMOIIBIO TpajJueHTa MPOU3BOJHYIO CKAJISPHOTO IOJIS

U=u(X;y) B Touke Ao HampasjeHuI0 BekTopa AB.

3) Haiitn HanOOJIBIITYI0 CKOPOCTh U3MEHEHUS CKAJISPHOTO TOJIS B TOUKe A,

H};);\;pr U=U(xy) C | Koopmuuatsr 1. 4 | Koopannarter 1. B
1 X2+y2+4X+2y 4 [_24_@;_&) [_2_’_@;0]
2 2 2
2 2 _ _1.1_@ Ol—ﬁ
2 X +y*+2x-2y | 2 [ 51— 1=
J3.5 NE]
Syt - } -1-—- -1-—;0
3 X*+y?+2x—4y | -1 [ 55 >
2, 2 1., 3 L 3
—eX- —il-— 0;1-—
4 X“+y =2x-2y | 7 (2 ZJ ( >
2 2 2
6 X2 +y?—2x+2y | 2 (1.5; —1—?} [0, _1_§]
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Howmep |, =U(xy) |¢ |Koopmumaret. 4 | Koopumare! T. B

Bap.
V3.5 J3
2 4 y? —2x— : 1-22:= 1->2:0
7 X“+y —2x-4y | -1 ( o >
2 2 _ _ El_é Ol_ﬁ
8 X“+y*—4x-2y | -4 (2, > ==
9 X2 +y2-2x+4y | 4 [1+§;-g] (1-1—?;0}

10 | x> +y*+2x+2y | 7 [—l:—1+£]

11 | x*+y*+6x+4y | -12 [—L—HQ]

2 2
21 v2_px— - E-]__@ -1_@
12 X*+y —6x—-4y | -3 [2, 5 0; >
J3. 5 V3
21y’ - - I+—i—— 1+—;
13 X“+y —4x+2y | -4 (+ 7y +
J3.5 V3
24 y? - -1-—= -1-—50
14 X*+y +4x-2y | 4 ( 27 >
15 x> +y’+6x+4y | -9 [_1+£;_§j (—1+£?O]
2 2 2
2 v2 _BX— 3-1_@ -1_@
16 X°+y’—-6x-4y | 4 (2, 5 0; >
17 X* +y?+4x+6y | -9 [—%;1—%} (0; —QJ

2

V3.1 J3

2 2 Ay o4 ¥C. = 24+ =

18 X*+y —-4x-6y | 5 ( +2,2 +2,
19 X +y2+2x+8y | -1 (—2+\/§;—%J [—2+£; ]

20 x> +y?-2x-8y | -8 [—%;1—\/5] (0;1—?]

Kpurepuu oueHku:

- OIleHKa «50aJiJIOBy BBICTABISETCS CTYACHTY, €CIM B OJIaHKE BBIMOJTHEHUS 3a-
JaHUSI ¥ TIPaBUJILHO BEITIOJTHEHO Oosee 90% 3amanuii B OJIaHKE OTBETOB;

- OleHKa «40aay BBICTaBISETCS CTYJICHTY, €CIM B OJIaHKE BBIMOJHEHMS 3a]1a-
HUS U IPABUJILHO BBIMOJIHEHO OT 75% 10 90% 3ananuii B OJ1aHKE OTBETOB;
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- oIeHKa «3 Oamiay,eciii MpaBUIBLHO BBITONHEHO OoT 60% mo 75% 3amanwii B

0J1aHKE OTBETOB;

- OlIEHKa «2 0ajia», €CIM MPaBWJIBHO BHITIONHEHO OT 45% no 60% 3amanuii B

OaHKe OTBCTOB,

- oneHka «1 Gammy, ecau mpaBWIbHO BhIMOJHEHO OT 30% mo 45% 3amanuii B

OJIaHKE OTBETOB
- oneHka «0», eciu BeiojiHEHO MeHee 30% 3amanuii B OJJaHKE OTBETOB.

9.2.2.TunoBbie BONPOCHI U3 DaHKA TECTOBBIX 3aJaHMil 1JIsI IPOMEKYTOY-

HOI'0 1 UTOI0OBOI'0 TECTHPOBAHUSA

3apaHue Ne1

U3 MNCPCUNCIICHHBIX HUXKE 3a1a4 BBI6epI/ITe TC, KOTOPBIC CBOAATCA K HAXOKACHUIO

ITPOU3BOTHOM.

BbibepuTte Heckonbko U3 5 BapuaHTOB OTBETA:

[EEY

+  Brmuncienue cuinl TOKa

N

- HaxoxzaeHune macchl HEOJTHOPOJHOTO CTEPKHS
HaxoxneHrne MrHOBEHHOW CKOPOCTH

H W
NS N N I N
+

- HaxoxneHue ckopocTr XMMHYECKOM PEAKIIMA B MOMEHT BPEMEHU t

U1

- Brpruncienue mIMHBI JyTH INTIOCKOW KPUBON

3apaHue Ne2
{x =acosi
Haiitn npoussoanyto pyHkiuu W =20 ¢

Bbibepute oouH n3 5 BapuaHToB OTBeTA:

T,
l) - Fr = —C‘fgf,
e}
1 d
2) - K = Ef’gﬁ
1 b
3) - J, =——igt
i
4) + yi =——ucigi
s
5 - yy=-_cigt
3apnaHue Ne3
r=arcigt
Iz
~ .}? =
Haiitu npou3BoaHy0 GyHKIMN 2

Bbibepute oavH 13 5 BapuaHTOB OTBeTa:

)+ =ttt
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3) -y
.
14¢
4 - yl=
£
5) - ylz.ﬁ

3apaHue N4
_ X
Haiitu npousBoanyto GyHKimu — +» =%,
Bbibepute oanH 13 4 BapnaHToB OTBETA:
1) + =2 (x4

x—l

2) - yi=
3) - = (x—Dnx
4) - ¥ =fux(x¥ +1)

3apaHue Ne5
N3 nepeuncieHHbIx HIKE POPMYIT BHIOEPUTE BEPHBIE.

Bbl68pl/ITe HEeCKOmnbKO 13 5 BapnaHTOB OTBeTa:
1) - ¢ =1,c=const
2+ UxVy=U=xV
3 + (CUy=cCu’

4 - (UVy=UV-UV
. [EJ _Uv-u¥
I 174

3apnaHue Ne6

— 4 _£43 2 _
Teno ABMXKETCS MPSIMOIMHENHO 110 3aKOHY s(t) = 0,5t —5t% + 12t 1 B xa-
KHE€ MOMEHTHI BpEMEHH YCKOPEHHE JBUKEHUS TEJIa PABHO HYIIO?
(S u3mepsieTcs B MeTpax, t — B CeKyHax.)

Bbibepute oanH 13 4 BapnaHToB OTBETA:

1)+ 1(c); 4(c)
2 - 2(e):4()
9 - 1) 2(e)
4 - 3(0);4e)
3apaHue Ne7
4+ 3
s(t)=
3aKOH NMPSAMOJMHEWHOTO IBUKEHUS MATEPUAIIBHON TOYKH t+4  Haiitu
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t=9

CKOpPOCTh B MOMCHT BPEMCHU C.
(S U3MEpsSIETCA B CAaHTUMETpax, t — B CeKyHI[aX.)
Bbibepute oanH 13 4 BapnaHToB OTBETA:

1 (e
1y o+ —| —
134 ¢
2 (cae
) - = —
134 ¢
1{cm
3 - = —
V¢
1 {cae
5 - —| —
10\ ¢

3apaHue Ne8
N3 nepeuncieHHbIx HIKE POPMYIT BHIOEPUTE BEPHBIE.

Bbl68pl/ITe HEeCKOJIbKO 13 5 BapmMaHTOB OTBeTa:

1) + {xm }1 _ mxm—l
2) + {fl)l — fx

3) - (@ =a"

4) |+ {frzx)1=l
X
1

5 - (tgx)'=
Cos X

3apnaHue Ne9

[TpousBoaHas GyHKINUH, 3aJaHHON TTApAMETPUUYECKH, BBIYUCISIETCS IO (hopmyIie:

Bbibepute oavH 13 5 BapuaHToB oTBeTa:
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3apaHue Ne10

I'eomeTpudecknii CMBICI POU3BOJAHOU COCTOUT B TOM, YTO MPOU3BOAHAS €CTb ...

[IpousBoaHas GyHKIIMH

[IpousBoaHas GpyHKINH

Hantn

y' pn Y = (arctg x

BbibepuTte oanH 13 5 BapnaHToB OTBETA:
CKOPOCTh NPSIMOJIMHEMHOTO IBUYKEHUSI MaTEPUATIbHON TOUKHU
MIpUpAIIEHNE OPIUHATHI KacaTEIbHOU K rpaduKy (QYHKIIMH B TOUKE
IJIOIIA/Ib KPUBOJIMHEWHON TPAINlCIH
JUIMHA JTYTH IUIOCKOU KPUBOM

yI710BO# KOOP(UIMEHT KacaTeabHOI K rpaduky dyrkimu ¥ =7 (%) g
TOYKE

3apaHue Ne11
x4y —3xy=10 o
by Y , 3aJaHHOU HCIBHO, UMCCT BU /.
Bbibepute oanH 13 5 BapnaHToB OTBETA:
It 43y =3y =0
43yt —3x=0
Ixf 4yt =3y =0

2

D

yi= -

y —x

2

y-x
Y=

»yo—-x

3apgaHue Ne12
3 R I o
X +iny-x"e" =0 39 1aHHOI HESBHO, MIMEET BUL:
Bibepute oavH 13 5 BapraHToB oTBeTa:
yh=1—xtype?

¥y =3z +l— 2xt?
F

¥ =37 +l— 2x8? — x%8?
¥
(287 =3x%)y
- 1—x*ye?
, (2x8” =3x%)y
- x ¥ -1

3apnaHue Ne13

)\/ﬁ.
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Bbibepute oanH 13 4 BapnaHToB OTBETA:

@(— xlnarcctgx ~~ J1-x°
J1-x2 arcctgx (1+ x?)

y' ==X Inarcctgx ~ V1-X°

1)+ y' =(arcctg)

2 -
) J1-x? arcctgx (1+ x*)
) /e Inarcctgx V1-x?
3) -y =(arcctg)™ ( - >7)
Ji—x?  arcctgx(1+x%)
2
2 ] y = (arcctg)m(_ x In arcctgx N V1-X :
J1-x2 arcctgx (1+ x*)
3apaHue Ne14
x’ —3x+6
Y= 7
HanucaTs ypaBHEHHE HOpMAJIH K IHHUN X B TOYKE C abciuccon
X =
BbiGepuTe oanH 13 4 BapuaHTOB OTBETA:
1 - x-3y-79=0
2+ 27x-3y-79=0
3 - 21x-y-79=0
4 - 2Ix-y-81=0

3apaHue Ne15

Teno ABMXKETCS MPSIMOIMHENHO 110 3aKOHY s(t) =t* - 2t°
BPEMEHH CKOPOCTb JIBUKEHUS TeJla PaBHO HYJIIO?
(S m3mepsiercsa B MeTpax, t — B CEKyHIax.)

Bbibepute oouH 13 4 BapuaHTOB OTBeTa:

N 1. B kakne MOMEHTEI

1+ 0(c); 1(c)
2 - 2c)4()
3 - e 2(e)
4 - 3(c); 4(c)

3apnaHue Ne16

4+ 3

s(t)=
3aKOH MPSAMOJMHEWHOTO IBUKEHUS MATEPUAIIBHON TOYKH t+4  Haiitu
CKOPOCTb B MOMEHT BpeMeHU t = 9c. (S u3mepsieTcss B CaHTUMETpax, t — B CeKyH-

Jax.)
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BbiGepute oaunH 13 4 BapuaHTOB OoTBeTa:

1 e
1y o+ —|—
13 ¢
2 {ea)
) - ==
13 ¢

l[cm:]
3 - ==
v ¢
l[cM]
- ==
104 ¢

z
['paguent pyHKIMH

3apgaHue Ne17

! .1'3 - X 2.
— A ) |
3 B Touke My(5; 4) paBeH

Bbibepute oavH 13 4 BapuaHTOB oTBeTa:

1) I+ ]
2y +  21i+1]j
3) 11i + 21j
4) I—]

3apgaHue Ne18

o _ 2
YpaBHEHHe KacaTebHOil IIIOCKOCTH K roBepxHocTH 2~ W+ +3) g touke Mo(1; —
1) umeeT BUA:

Bbibepute oouH 13 4 BapuaHTOB OTBeTa:

1) 8x—-3y—-z+3=0
2+ 8 +3y-z01-5=0
3) 3X-y+8z-5=0
4) X-3y+8z-3=0

3apgaHue Ne19

y (x+2jX
' = ——
Haiitnr ¥ mpw X+1

Bbibepute oanH 13 4 BapnaHToB OTBETA:
;o (x+2Y(, x+2 2X
X+1 Xx+1 (x+1)(x+2)

) ,_Inx+2_ X
R A L) (X+1)(x+2)
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[IpousBoaHas GyHKIMH

[IpousBoaHas GyHKIMH

<\
I
77N\

x+2jX nX+2 X
X+1 Xx+1 (x+1)(x+2)

x+2j nX*t2 . X
X+1 Xx+1 (X+D(x+2)

<\
I
77N\

3apaHue Ne20
X4y —3xy=0 >
Y Y=Y 3amaHHON HESIBHO, IMEET BUL:
Bbibepute ogvH 13 5 BapMaHToB OTBETA:
If 43y — 3y =0
43y -3x=0
Iyt =3y =0

2

_}’ — X
y= -
I;I»-’ - X
1=.31’—Jrz
yi-x

3apaHue Ne21
3 I o
X tiny—xte’ = D, 3aJlaHHON HESIBHO, UIMEET BUI;
Bbibepute oouH n3 5 BapuaHToB OoTBeTA:
yh=1-x*ype?

¥y =3z +l— 2xb?
F

3 =3 +l— 2xp? —x?
¥
, (2x8” =3x%)y
- 1—z*ye?
(287 =3x%)y
- x ¥ -1

3agaHue Neo22

W3 nepeuncieHHbIX HIKE 3a7a4 BIOEPUTE T€, KOTOPHIE CBOASTCS K HAXOXKICHUIO
BTOPOM ITPOU3BOIHOM.

BbibepuTte Heckonbko U3 5 BapuaHTOB OTBETA:
Brruncnenue yckopeHus
Haxoxieaue Macchl HEOJHOPOAHOTO CTEPKHSA
Omnpenenenre xapakTepa BbITYKIOCTH (PYHKIIMU B 3TOW TOUYKE
HaxoxeHue cKkopocTH XMMUYECKOW PEAKLIMU B MOMEHT BPEMEHU t

Brruuciienve mIMHBL 1yTy INIOCKOW KPUBOU
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’ —_—
Haiitu Y HpI/Iy -

3apgaHue Ne23
2
(1 + x* ) *

Bbibepute oavH 13 4 BapuaHTOB OTBETa:

2
] y’:(1+x2)xz(ln(1+x2)+ X Zj.x
1+x

/ 2 x?
-y = In(1+x)+1 5 |- 2X

+ X

2
] y’:(1+x2)xz(ln(1+x2)+ X ZJ.Z
1+x

2
+ y’:(1+x2)xz(ln(1+x2)+ X 2J.ZX
1+Xx

3apaHue Neo24

x:et cost;

t

!
=
DyHKIMS 3a/1aHa TapaMeTPUIECKU y

sint. Haiitu y

BbiGepuTe oanH 13 4 BapuaHTOB OTBETA:
, _sint+cost
" cost—sint
" sin 2t
~ e'(cost—sint)®

; _sint—cost
" cost—sint
" sin 2t
~ e'(cost —sint)®

; _sint+cost
" cost—sint
N sint
~ e'(cost —sint)®

; _sint+cost
* " cost—sint
" sin 2t
~ e'(cost +sint)°

3apaHue No25

nd

"
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X=a 0083 t;

3

! "

t HaﬁTHy u y )

@yHKIMA 3a/1aHa TaPAMETPUIECKH y=asin

BbibepuTte oanH 13 4 BapnaHToB OTBETA:

y' =gt
1)+ Ji 1
3acos*tsint
y' =—tgt
2) - y// o 1
acos*tsint
y' =tgt
3) - y// _ 1
3acos*tsint
y' =—tgt
4) - y// o l
3acostsint

3apnaHue No26

X=arccos \E ;

_/_2 ' "
y=vt-t=. HaﬁTI/Iy Hy.

OyHKIMA 3a/1aHa TaPAMETPUUYECKH

Bbibepute oouH 13 4 BapuaHTOB OTBeTa:

y' =2t+1
Dl y' =—at-t*
2| y:/:Zt—l

y = tt-t?
a| - y:/:2t—1

y —at-t?

y =2t-1
4) - 0 >

y" =—Jt-t

3apaHue No27

sin3x

Haiitu y'(ﬂ'), e ¥ = 1-e

Bbibepute oanH 13 4 BapuaHTOB OTBeTa:

y - Y(m=0



2 - Y(m)=2
3+ Y(r)=3
2 - Ylr)=1

3apnaHue No28

9 A 22
HaiiTi ypaBHeHHe KacaTebHoil k kpupoit ¥ = 2 — 4% — 3%

B TOUKE ¢ abcuuccoi * = _2.

BbibepuTte oanH 13 4 BapnaHToB OTBETA:

+ 8X-y+14=0

)
2 - X+8y+18=0
3) 2/x-3y—-79=0
4) 8x+y+14=0
3apaHue N229
x-3x+6
Y= 2
HanucaTe ypaBHEeHHE HOpMaIIX K JINHUU x B TOUKE C abcuuccoin
x=3
Bbibepute oouH 13 4 BapuaHTOB OTBeTA:
1) X-=3y—-79=0
2 + 21x-3y-79=0
3) 2/x-y—-79=0
4) 27x-y—-81=0

3apgaHue N30
W3 nepeuncieHHbIx HIDKE POPMYIT BHIOEPUTE HE BEPHBIE.

BbibepuTte Heckonbko U3 5 BapuaHTOB OTBETA:
+ ¢ =1,c=const
UxVy=U £V’
(CU) = CU’
+ (UV)y=UV-UV
Uy Uv-uvr
[?j N

Kpurepuu onenkmu:
Tect cocrout u3 40 BonpocoB, 3a KaXKAblid MPABUIbHBIN OTBET HauuciseTcs |
oann
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10. O0pa3oBaTebHbIC TEXHOJOTHH U METOAMYECKHE YKA3AHUS 110 OCBO-
€HUI0 TUCHUILINHBI (Y4eOHOr0 Kypca)

Peanusyercs ¢ mpuMeHEHUEM AMCTAaHLMOHHBIX 00pa30BaTENbHBIX TEXHOJO-
I'uil B pamKax npoekra «Pocnuctanty.
CamocTosiTenbHass paboTa CTyAEHTOB IPENyCMaTPUBAET BBIIOJHEHUE IPOMEXKY-
TOUYHBIX TE€CTOB, 3aJaHUM, IPOBEPSEMBIX BPYUHYIO, COCTABJICHHBIX U3 3a/1a4 IO Te-
MaM Kypca, HITOTOBOTO TECTA MO KypCy, U3y4EHHE MaTEepUAIIOB JIEKIUH.
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IJIMHBI (Y4e0HOr0o Kypca)

11.1. O0s13aTeJIbHASI JIUTEPATYPA

11. YueOHO-MeTOoaM4Yeckoe U MHGPOPMALMOHHOE oO0ecleYyeHHEe TUCHH-

Ne
n/a

bubnmorpaduyeckoe onucanue

Tun (yaeOHUK, yueOHOE
nocobue, yaeOHO-
METOAMYECKOE TI0CO-
Oue, MPaKTHKYM, JIp.)

KonnuectBo B OM0OIIMO-
TEeKe

IMumnaues, B.C.

Briciias maremaruka : ydeOHUK /
B.C. IllunaweB. — MockBa :
NHOPA-M, 2019. — 479 c. —
(Bricmiee oOpa3oBaHue). —
www.dx.doi.org/10.12737/5394. -
Teker anekTpoHHbii. - URL:
https://new.znanium.com/catalog/pro
duct/990716

YueOHUK

9bC
“ZNANIUM.COM”

Pxxesckuii, C.B.

Bricirass marematuka : y4yeOHHWK /
C.B. PxeBckuii. - Mocksa : Un(pa-
M ; Znanium.com, 2018. - 814 c. -
(Beiciee oopazoBanme). - ISBN 978-
5-16-107481-7 (online). - Teker :
3JICKTPOHHBIN. - URL:
https://new.znanium.com/document?i
d=337456

YuyeOHUK

ObC
“ZNANIUM.COM”

yueb. mocobue /
IO.M. Jlanunos, JI.H. XKyp6eHnxo,
I''A. Huxonora, H.B. HuxkoHogna,
C.H. Hypuesa ; nox  pen.
JLH. XKypbenxo,

I'.A. HukonoBoit. —  MockBa
NHOPA-M, 2019.— 496 c.—
(Boiciee obpazoBanue: bakanaBpu-
aT). - Tekcr : anexTponHsii. - URL:
https://new.znanium.com/document?i
d=327832

Maremaruka

Yu4eOHOoe mocodue

OBC
“ZNANIUM.COM”

Martemartuka B mpuMepax U 3ajadax :
yueb. mocobue / O.M. Jlertsipesa,
JLH. Xypbenko, I'.A. Huxonosa,
H.B. Huxonosa, C.H. HypueBa. —
Mocksa : UHOPA-M, 2019. — 372
c. — (Bricmee oGpazoBanue: baxka-
naBpuar). - TEKCT : ANMEeKTPOHHBIN. -
URL:
https://new.znanium.com/catalog/doc
ument?id=327833

VYuebHoe mocooue

OBbC
“ZNANIUM.COM”

COT'JTIACOBAHO

JupexTop HayuyHOU OMOIHOTEKH

«

A.M. AcaeBa

(noonucy)

20 T.

MII

(H.0. @Pamunus)
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11.2. JlonmosHMTeJbHAs JUTEpaTypa W y4deOHbIe MaTepHaabl (ayamo-,
BH/I€OTIOCOOMS U JIP.)

e (¢onx HayyHoi Oubmmoreku TI'Y:

bubnuorpaduueckoe onucanue

Tun (yueOHuK, yueo-
HOE rmocobue, yaeOHo-
METOMYECKOE TI0CO-
Oue, MPaKTHUKYM, JIp.)

KonunuectBo B O10-
JINOTEKE

Kysnuenos, JI.A. COopHUK 3agaHuii 1O
BBICILICH MaTeMmaTuke. THIIOBBIE pacue-
THI : yuebnoe nmocodue / JI.A. Ky3nenos.
— 13-e wm3g., crep. — CaHkr-
[TerepOypr : Jlanp, 2015. — 240 c. —
ISBN 978-5-8114-0574-9. — Tekcr
AIIEKTPOHHBIN // DIEeKTPOHHO-
ouOmmoreynas cucrema <«Jlampy
[caiT]. — URL:
https://e.lanbook.com/book/4549 (nmara
oOpamenus: 25.10.2019). — Pexum
JIOCTYTIA: JIJIsl aBTOPU3. TIOJIb30BaTeIICH

VY4yebHoe rmocooue

9bC
“HaHL”

dummmona, E.E.

Marematuka: Yuebnoe nocobue / E.E.
dununoaa, J.B. Cepreena,
U.H.Cnobonckas - Bomorma:BUITD
®CHH Poccun, 2015. - 378 c.: ISBN
978-5-94991-312-3 - TekcT : 2JIEKTPOH-
HBIN. - URL:
https://new.znanium.com/catalog/produc
/899484

YueOHOe mocodue

ObC
“ZNANIUM.COM”

Bricmias marematuka. Yacts 1 : yueb-
Hoe nocobue / B. U. benoycosa, I'. M.
EpmakoBa, M. M. Muxanesa [u 1p.]. —
ExarepunOypr : Ypansckuil ¢enepanb-
Helii yHuBepcutet, ObC ACB, 2016. —
296 c. — ISBN 978-5-7996-1779-0. —
Tekct : >MeKTpOHHBIN // DIEKTPOHHO-
6ubnuoreynas cucrema [PR BOOKS :
[caifT]. — URL:
http://www.iprbookshop.ru/65920.html
(mata oOpamenus: 25.10.2019). — Pe-
JKAM JIOCTyTa: JIJIsi aBTOPU3UP. TOJIb30-
BaTesen

VYuebHoe mocooue

9bC
“IPRbooks”
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11.3. IlepeyeHb pecypcoB HHGOPMANMOHHO-TEJEKOMMYHHKAIMOHHOM
cetu ""UnTepHeT"

*http://www.mathprofi.ru/matematika dlya chainikov.html

*http://www.mathprofi.ru/

*http://function-x.ru/

*http://www.matburo.ru/mart _sub.php?p=art matanall

*Web of Science[DneKTpoHHBIN pecypc]: MyIbTHANCIUIUTMHAPHAS pedepa-
tuBHas 0a3a nanHeix.—Philadelphia: Clarivate Analitics, 2016—. —Pexxum moctyma:
apps. web ofknowledge.com. — 3aru. ¢ a3kpana. —f3. pyc., aHri.

*Scopus [DnekTpoHHBIN pecypc]: pedeparnBHas 6aza manabix.—Netherlands:
Elsevier, 2004—. —PexxuM moctyma: scopus.com. — 3ari. C 3kpaHa. —53. pyc., aHIL.

*Elibrary [OneKTpoHHBII pecypc]: HaydHas >3JIEeKTPOHHAsAOMOIHOTEKa.—
MockBa:H3b,2000— Pexum nocryma :elibrary.ru. — 3arm. € skpana.—f3. pyc.,
aHTJL

*Springer Link [DaekTponHbIii pecypc]: [0a3a manHbix]. — Switzerland:

Springer Nature, 1842—. —Pexxumpoctymna:link.springer.com.—3ari. ¢ 3kpana. —5I3.

aHTI'JI.

*Science Direct [DneKTpoHHBIN pecypc]:KOJIEKIUS JIEKTPOHHBIX KHUT U3/a-
tenbctBa Elsevier. — Netherlands: Elsevier, 2018 — Pexxum moctyma: science
direct.com. —3aru. ¢ ’kpana. —SI3. aHrII.

11.4. IlepeyeHb NPOrPAMMHOI0 OOecneYeHUst

Ne Hanmenosanue IO PexBuU3UTHI zmrmsgpa
n/n (nata, HOMep, CPOK ACHCTBHUA)
1 Windows: noroBop Ne 757 ot 04.07.2018, cpok neii-
WinPro 10 RUS Upgrd OLP NL Acdmc CTBHSI — O€CCPOYHO;
KOHTpakT Ne 1653 ot 14.12.2018, cpox
JieficTBUSL — 6ECCPOUHO
2 Office Standard:
Office Stdandard 2013 Russian OLP NL koHTpakT Ne 690 ot 19.05.2015, cpok aeii-
AcademicEdition CTBHS — OECCPOYHO
Office Stdandard 2016 Russian OLP NL noroBop Ne 757 ot 04.07.2018, cpok neit-
AcademicEdition CTBHUS — OECCPOYHO
Office Stdandard 2016 Russian OLP NL koHTpakT Ne 727 ot 20.07.2016, cpok aeii-
AcademicEdition CTBUS — OECCPOUHO
3 Mirapolis Human Capital Management JMIIEH3UOHHBIH noroBop Ne 42/02/22-K ot
02.02.2022, cpok ercTBUSA — 110
31.08.2022
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11.5. Onucanue mMaTepHAIbHO-TeXHHMYECKOH 0a3bl, HEOOXOAUMOM [JIA
OCyILIeCTBJIEHHSI 00Pa30BaTEILHOI0 MPOoLEcca Mo JUCHUILUIMHE (MOLYJII0)
HanmeHoBaHue 000py/10BaH- DaKTHaecKii )y o ™
HBIX Y4eOHbIX KAOUHETOB, - 2 3
. agpec y4eOHBIX = -
Ne JadopaTopuii, MACTEPCKUX U IlepeyeHs 0CHOBHOTO 000- = S,
Ka0MHeTOoB, J1a00- s 2 o9
n/m | ap. 00beKTOB A5 NPOBeJIeHH py10BaHHUSA aToDmii M,aCTe ) g = 32
NPaKTHYECKUX U JadopaTop- P cﬁnx’n P = s g
HBIX 3aHATHI - = = E
AynuTtopus BeOKOH(De-
peHIwii. YaeOHas ayauTo-
pHs U IPOBEICHUSI 3aHs-
TUM JIEKIIMOHHOTO THIA.
YueOHasi ayautopus s
MPOBCACHHA  SAHATHH  ce- DKpaH TeEIEeBU3MOHHBIN
MUHApCcKoro Tuma. Yu4eb- p > | 445020 Camap-
HIUPMBI, TPOKEKTOpP Ha
Hasi ayquTopusl s Kyp- ckasg o6 r. To-
IITaTUBE, CTOJ IPerojia-
COBOIO  MPOEKTHPOBAHUS - TbATTH, Y. be-
1 BaTEJIbCKU, CTYJbs 17.1 1
(BBIIIOJIHEHUSI ~ KYPCOBBIX Jopycckasi, 168, ’
MPEIoAaBaTeIILCKHE,
pabot). YuebHas ayauto- 8 oarax, VYIJIK-
Tpancmapant-
pus Uil TIPOBEACHUS . | 807. Homep mno
MEPETsHKKA, CHCTEMHBIH
TPYNNOBBIX U HWHAUBUIY- 6110k TII - 23
AJIbHBIX KOHCYJIbTAIIuI )
YueOHast ayautopus s
MPOBEJICHUS 3aHSITUN  Te-
KYIIEr0 KOHTPOJS M MpO-
MEXYTOYHOM aTTECTaLUH.
(YJIK-807).
[Tomemenue st camocto- | CTonbl, CTynbs, Kommb- | 445020 Camap- | 84,8 | 16
ATENbHOM paboThl 00yda- | I0Tephl ckas obu. r. To-
2 roruxcst (I'-401) TeATTH, yiu. be-
nopycckas, 14,
(T"-401)
[Tomemenue ans camocto- | Jlocka ayautopHas (me- | 445020 Camap- | 34,1 | 10
ATeIbHOW paboThl 00yda- | JoBasi), CTONBI ydeHHue- | ckas o0i. r. To-
3 roruxcst (C-508) CKHE, CTOJI IIpenojaBa- | JbATTH, yiI.
TENbCKUH, CTYyJbs, CTEH- | YIIakoBa, 59,
b, IIKAQBI. (C-508)
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