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1.Tunbl, BUAbI, TPAAMIMOHHBIE GOPMbI KOHTPOJISI, KPUTEPHHU OLlEHUBAHUS.

1.1. Tunsl koHTpONA yenemHocTH ocBoeHust OOIT oOydaronmmMucs U CTyICHTaMH:
BXOJIHOM KOHTPOJIb 3HAHUM;

TEKYIIUHA KOHTPOJIb YCIIEBAEMOCTH;

IIPOMEKYTOUHAs ATTECTALINS;

roCyapCTBEHHAsi UTOrOBasl aTTECTALUA.
BxoiHOI KOHTPOJIb 3HaHUH — 3TO IPOBEPKA YPOBHS 3HAHUI 00yYarOIIMXCs U CTYJEHTOB |
Kypca 110 OCHOBHBIM 00111€00pa30BaTeIbHbIM JUCLUIIIIMHAM, IPOBOJAUTCS B IIEPBBII MecCsI]

o0Oy4eHusl.
Tekyiuit KOHTPOJIb YCIIEBAEMOCTH — 3TO MPOBEPKA YCBOCHHS yIeOHOr0 MaTepHara,

PEryJIsIpHO OCYHIECTBIsIEMasi Ha MPOTSKEHUU BCETO CPOKa O0YUCHUSI.
[TpomexyTouHas aTTecTanus (3a4eT, Sk3aMeH (KBalu(UKAIIMOHHBIN)) - 9TO OIIEHKA
COBOKYITHOCTHY 3HAHHH, YMEHHH, IPAKTUIECKOTO ONBITa B 11e710M H/miu 1o pasaenam [ITICC3.

['ocynapcTBeHHAss UTOTOBAs ATTECTAIUS CIIY>KUT ISl IPOBEPKH PE3YJIbTaTOB OCBOCHHS
[IIICC3 B 11enoM ¢ yyaCTHEM BHELIHUX KCIIEPTOB.
1.2. K tpaguimmoHHsiM (opMaM KOHTPOJISI OTHOCSTCS:

cobecemoBanne
KOJUIOKBHYM
3a4er

9K3aMeH (Mo JUCUUIUIMHE, SK3aMeH (KBaJM(UKAIIMOHHBIN ), TOCYAapCTBEHHBII UTOTOBBIHI
JK3aMeH)

TECT

KOHTpOJIbHAs paboTa

3CCe U MHBIE TBOPUYECKUE PaOOThI

pedepar

oTyeT (10 MpaKkTUKaM, HayYHO-HCCIIeI0BAaTENIbCKON padoTe CTYIEHTOB U T.II.) BBIMYCKHAs
KBaJIM(HUKALMOHHAs paboTa U Jp.

1.3. K BuAaM KOHTpPOJIS OTHOCATCA:
NUCbMEHHBIE (POPMBI KOHTPOJIS;

YCTHBIE (POPMBI KOHTPOJIS;
KOHTPOJIb C TOMOIILBIO TEXHUUECKUX CPEJCTB U MHPOPMALIMOHHBIX CUCTEM.

[Tpu onieHKe KOMIETEHLINH JOHKHO MPUHUMATHCS BO BHUMaHue (OpMUPOBaHKE
poheCCHOHATBHOTO MUPOBO33PEHHSI, OTIPE/IETIEHHOTO YPOBHS KYJIBTYPHhI, 3STHYECKHE HABBIKH,
Jpyrue 3HaYuMble TpodeccuoHalbHbIE U JIUYHbIE KauecTBa.

2. [MacnopT (poHIA OLEHOYHBIX CPEICTB

B PE3YIbTATC U3YUCHUS JUCHUIIIINHBI 06yqammnﬁ0ﬂ JOJIKCH



YMETB!
e pemarb NPUKIAIHBIC 33]]a4u B 00J1aCTU IPOPEeCCHOHATBHOMN 1eITebHOCTH;
3HATh:

e 3HaYCHHE MATEMAaTHKH B MPOpeCCHOHABHON AesaTenbHoCTH U Iipu ocBoeHnu [1TICC3;

® OCHOBHBIE MAaTEMAaTHYECKHE METOAbl pEIICHWs MPUKIAJAHBIX 3a7a4y B 00JIaCTH
po(hecCHOHANTLHOM e TEIbHOCTH,

® OCHOBHBIC TMOHATHS U METOJbl MAaTeMaTHYECKOro aHalu3a, JUCKPETHOW MaTeMaTHKH,
JUHEWHOW anreOpbl, TEOPUM KOMIUIEKCHBIX UHCEN, TEOPUH BEPOSATHOCTEH W
MaTeMaTHYeCKOM CTaTUCTUKHY;

® OCHOBBI HHTETPAIBHOTO U AU epeHnanbHOro NCUnCIeHusl.

O6yanOIHHﬁCH JOJDKCH BIaACTh C(bOpMI/IpOBaHHBIMI/I KOMIICTCHIUAMHU B COOTBETCTBHU C
dI'OC CIIO:

OK 1. IloHumars CyIniHOCTb U COLUMAIBHYIO 3HAYMMOCTb CBOEH Oyay1el npodeccuu, MposBisATh
K HEl yCTOMUYMBBIN UHTEPEC.

OK 2. Oprann3oBbIBaTh COOCTBEHHYIO ACATEIBHOCTD, BEIOMPATh TUIIOBBIE METOJIBI U CITOCOOBI
BBINOJIHEHUS TPO(ECCUOHANIBHBIX 3a/1a4, OLIEHUBATh UX YPPEKTUBHOCTb U Ka4ECTBO.

OK 3. IIpuHuMMaTh pelieHusl B CTAaHIaPTHBIX U HECTAHJAPTHBIX CUTYAllUsAX U HECTH 32 HUX
OTBETCTBEHHOCTD.

OK 4. OcymiecTBiATh IOUCK U MCIIOIB30BaHUE MHPOPMALIUHU, HEOOXOAUMON JUIs AP PEKTHBHOTO
BBINTOJIHEHUS MTPO(HECCHOHANBHBIX 3a/1a4, TPOPECCHOHATBHOTO W JMYHOCTHOTO Pa3BHUTHSI.

OK 5. Ucnonb3oBath HH)OPMALIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH B MPO(ecCrOHaIbHON
JIESATEIbHOCTH.

OK 6. PaboTtath B KOJUIEKTHBE U B KOMaHA€E, 3P (HEKTUBHO 00IIAThCS C KOJJIETaMu,
PYKOBOJICTBOM, TIOTPEOHUTEISIMH.

OK 7. bpatb Ha ce0s1 OTBETCTBEHHOCTb 3a padOTy YWIEHOB KOMaH/bl (IIOJJYMHEHHBIX), 32
pe3yNIbTaT BHIMOJIHEHUS 3a/1aHUH.

OK 8. CamocToATeNbHO ONPEAEATh 3a/1a4l IPOPEeCCHOHATBHOI0 ¥ IMYHOCTHOTO pa3BUTHS,
3aHMMAaTbCA CaMOOOpPa30BaHNEM, OCO3HAHHO MJIAHUPOBATH MOBBIIIEHNE KBATU(UKALINH.

OK 9. OpueHTHpOBaTHCS B YCIOBHUAX YAaCTON CMEHBI TEXHOJOTUH B MPO(hecCHOHATbHON
JESTENBHOCTH.

1K 1.2 PaccunThiBaTh pexxuM paboThl 000pYJOBAHUS.

I1K 2.4 BecTu TEXHUYECKYIO U TEXHOJOTUYECKYIO IOKYMEHTAIUIO.

@opMoil  IPOMEXYTOUHOW  arTecTalud O  Y4eOHOM  JMCLUUIUIMHE  SIBJSEeTCS
QG depeHIIMPOBAHHBIN 3a4eT (UTOTOBBIH TECT).



dopmamu TEKyIIeil aTTecTallly SBISETCA MPOBEACHUE UHAMBHUAYAIbHBIX 3a4ETHBIX padoT,
TECTOB 10 U3y4aeMbIM pa3jieiaM, YCTHBIN (ppOHTANbHBII KOHTPOJIb.

OmnuncaHue nokasarelieil u KpUTCPUCB OLICHHUBAHH:A, OIIMCAHUC HIKAJI OLICHUBAHUWA

KoHTpons kadecTBa OCBOCHUS JUCHHIUTMHBI BKJIFOYACT B €e0sl TEKYIIMH KOHTPOJIb
YCIIEBaEMOCTH M TPOMEKYTOUHYIO aTTeCTal[Mio. TEeKyIIMi KOHTPOJb YCIHEBAEMOCTH U
POMEKYTOYHAs aTTeCTalUsl O0YJaroIIUXCs MPOBOIATCS B IEJSX YCTAHOBJICHUS IOCTHIKCHHIMA
oOydaromuxcsi TpeOoBaHUSM 00pa30BATENBLHOW MTPOrpaMMbl K pe3ylbTaTaM OOY4YeHHS U
(dbopMUPOBAHUS KOMITETEHITHIA.

Pe3ynbrarhl OLlEHMBAaHUS TEKYIIEr0 KOHTPOJISA 3aHOCSTCS NPENOAABATEIEM B XKypHAI U
MOTYT YYUTBIBATHCA IIPU IIPOBENCHUM IIPOMEKYTOYHOU aTTECTALUH.

HJ’I?I OLICHUBAaHUA PE3YIbTAaTOB 06y‘leHI/I${ HCIIOJIB3YCTCA quBIp€X6aJ'IJ'IBHaH mKaJja:
COTIIMIHO», «XOPOIIO0», «YAOBJICTBOPUTCIIBHO», «HCYHOBJICTBOPUTCIIBHO).

[lepeueHb OLIEHOYHBIX CPENICTB MPEJICTABICH B HUKECIEAYIOIIeH TabauIle:

HCpG‘-ICHI) OLCHOYHBIX CPCACTB

HanmenoBanue TIpencrasenye
Kparkas xapakrepucruka
o
No OLIEHOYHOTO OLEHOYHOTO
OLICHOYHOI'O CPEJCTBA
cpesicTBa cpeacta B POC
Texymuit KOHTPOIIb YCIIEBAEMOCTH
BEITONHEHNE CpeactBo  ains  OPOBEPKH  YMEHMH
OLEHOMHOTO NPUMEHATb  TIOJNYYEHHBIE  3HAHMS 1O | 341040 o
1 | samanus o | OCBOCHHOM TeMe MUCIMILIHHEL. TeMam/paszienam
OCBOCHHOU PekoMeHIyeTCs IS OLEHKM 3HaHmid, | 1 CHHIUIHHEL
TEME.

YMEHUH 1 HaBBIKOB 00yYaroIuXCs

CpenctBo, nosposswonee (GopMUpoBaTh U
OLIEHMBATh CHOCOOHOCTH O0Yy4aroIIerocs K

) |k BOCHIPUATHIO, 0000IIeHHI0O U aHanu3y | TeMbl KOHCIEKTOB
OHCIIEKT
uH(pOpMaIIUH. 10 JUCLIUILINHE

PekoMenayercss Uil OLIEHKM 3HaHUN U
YMEHUH 00yJaronmxcs

Cpenctso Uid OPOBEPKH TEOPETHUECKUX
Bompocsr s pel a PoBep p

3HAHUH. HaGop Bompocos
3 | dpoHTaANBHOTO
Pexomennyercs JUISL OLIEHKH | 110 TemaM.
orpoca. TEOPETUYECKMX  3HAHWM,  AITOPUTMOB
pEIIEHUS.
4 | Tecr CpencTBo AJi MPOBEPKU 3HAHUN U yMEHUN

Habop TecTtoB mo
IMPUMCHATH IMOJIYYCHHBIC 3HAHUA 10




OCBOCHHOM TeMe JUCHUITIIIUHBI. TEMaM.

PexoMennmyercst 118 OUEHKWM 3HAHUU U
yMEHUN 00yJaronuxcs

KpI/ITCpI/II/I M IIKaJIbl OICHUBAHMS B PE3YJIbTATEC U3YUYCHHA JUCHUILINHBI IIPU IIPOBEACHNU

TEKYHIET0 KOHTPOJIA U HpOMeH(YTOqHOfI arrecraguu:

Ixamner
OLICHUBAaHUA

Kpurepuu onenuBanus

«OTJIHUYHO»

OOyuaromuiicss MpaBWIBHO OTBETUJ HA TEOPETUUYECKUE U
NpakTUYeCKHe BOMpochl. [loka3am OTIMYHBIE 3HAHUS B
paMkax yueOHOro marepuaia. [lokaszan OTIIMYHBIE YMEHUS U
BJIaJICHHSI HABbIKAMHM TPUMEHCHHUsS TOJYYCHHBIX 3HAHUN H
YMEHUH TIpU BBIMOJHECHUH YIPAKHEHUH, WHBIX 3aJaHUU.
OTBeTWII Ha BCE JIONOJHUTEIIBHBIE BOITPOCHI

«XOopouro»

OOyuarouuiics ¢ HeOONbIIMMHM HETOYHOCTSIMM OTBETHJI Ha
TEOPETUYECKHE BOIIPOCHI, I0KA3aJI XOPOILLIME 3HAHUS B paMKax
ydeOHOro  Marepuaia.  BpimomHwin ¢ HEOOJbIIMMHU
HETOYHOCTSAMM INpakTHdeckue 3amanus. llokasanm xopomme
YMCHUSA M BJIAACHUA HABBIKAMU MNPUMCHCHHSA IMOJTYYCHHBIX
3HAaHUH W YMEHMH NpU OBJIAJEHUU Y4EeOHOro Marepuana.
OTtBeTns Ha GOJIBLIIMHCTBO JIOMOJHUTEIBHBIX BOIPOCOB

«YHAOBJICTBOPUTCIIb
HO»

OO0yuaromuiics ¢ CylecTBEeHHBIMH HETOUHOCTSIMUA OTBETUIT Ha
TeopeTudeckre Bompochl. [lokazan yaoBIETBOpUTEIHHBIC
3HaHUA B paMmKax ydeOHoro marepuana. C CyliecTBEeHHBIMH
HETOYHOCTSMHU BBIMOJIHUI TpakTudeckue 3amaHus. [lokazan
VIOBJICTBOPUTENbHbIE yMEHHUS W BIAJCHHUS HABbIKAMU
MPUMEHEHHUS TIOJyYEeHHBIX 3HAHUH W YMEHUU TIPU OBJIAJCHHUH
yuyeObHOTrO Matepuana. JlomycTHJI MHOTO HETOYHOCTEW TpHU
OTBETE Ha JIOMOJHUTEIIBHBIC BOITPOCHI

«HEYOOBJICTBOPUTE
JIBHO

OOyyaromuiicst Mpu OTBETE Ha TEOPETUYECKHE BOIIPOCHI U MPU
BBIMIOJTHEHUH TPAKTUYECKUX 3aJaHUil MPOJEMOHCTPUPOBAI
HEJOCTATOYHBIM YPOBEHb 3HAHMM M YMEHHU INpU PEIICHUHN
3ajjad B paMKax ydeOHoro marepuana. IIpm orBerax Ha
JIOTIOJTHUTEIbHBIE BOMPOCHl OBUIO JIOMYIIEHO MHOXECTBO
HEIPABWJIBHBIX OTBETOB




3. IIporpaMMa KOHTPOJIbHO-OLEHOYHBIX MEPONPUATHI
3a MepHoOJ U3yYeHHs 10 JUCLUIIIUHE

HaumenoBanue
HaumeHnoBaHue OLICHOYHOTO
KOHTPOJIBHO- OOBeKT KOHTPOIIS
Ne CpeacTBa
OLICHOYHOI'O (Tema /KOMIETEHIIUH )
(dbopma mpoBeacHMSN)
MEPOIPUATHUS
OK2, | Vcrubnii (pOHTATBHBIIH
. 5 OK 4 -6 EOHTPOHB.
eKyIIHH BIIIOJIHEHHE  OLEHOYHOIO
1.1 ym Tema «IIpenen 1| [IK1.2 1 N
KOHTPOJIb -4 | 3amanus (C CaMOIIPOBEPKOI)
HETPEPHIBHOCTD (PYHKITHH.
[IK2.4 | BblllojHeHHe  OLEHOYHOTO
MHUBUAYAJIBHOTO 3aJaHUs
YcrHblit (bpoHTaNbHBIN
) 915< 7 | KOHTPOJb.
. > BrimonHeHHE  OLIEHOYHOIO
Tekymuii Tema «IIpousBogHass u ee o
1.2 IIK 2.4 | 3aganust (c caMOIPOBEPKOiA)
KOHTPOJIb MIPUIIOKEHU S
[IK 3.2 | BPIMONHEHHE  OLEHOYHOrO
MHIUBUAYAJIBHOTO 3aJJaHUs
YcerHbII (GpOoHTaNbHBIN
OK 2. | KOHTpOJb.
" | BINOIHUTH KOHCIEKT
Texymuii Tema «HeomnpeneneHusii 4-7 BOIIpOCa.
1.3 Y HHTETpAall. Metonsl | 17K 12 | BblonHEHHEe  OLEHOYHOTO
KOHTPOJIb .
MHTETPUPOBAHUS» 3a/laHus (c
MK 2.4 B3aUMOIIPOBEPKOIA)
BeinonHeHne  OLIEHOYHOTO
MHIUBUAYAIBHOTO 3aJJaHUsl.
OK 28 YcrHbII (bpoHTATBbHBIHI
"2 | KOHTPOJb.
1.4 Texymmit Tema «Onpenenennsiii unTerpan | I1K 3.2 | BoimonHeHne  OLEHOYHOTO
' KOHTPOJTb U €ro MPUIIOKEHUSD) K 0.4 | 3AaHuA (paboTa B mape).
"' | BelmonHEHHE  OLEHOYHOTO
WHUBUAYAJIBHOTO 3aJJaHHs
OK 2-6, | YCTHBIN (bpoHTATBHBIHI
KOHTPOJIb.
OK 8
BeimmonsuTh KOHCIIEKT
71 Texymmit Tema «KommekcHsle uncna u | [IK 1.2 | Bompoca.
" | KOHTpOIb JENCTBUS HAJl HUMI K 2.4 BeinonHenne  OLIEHOYHOIO

3a/1aHus (C CaMONPOBEPKOIA)
BeinmonHenue  OIEHOYHOTO
WHIUBUAYAIbHOTO 3aJaHUs
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OK

31 Texymmit Tema «Marpuusl u| 245 BellionHeHHne  OLIEHOYHOTO
' KOHTPOJIb ONPEIETUTETN [IK 2.4 | "HOAUBUIYAJIBHOIO 3a/1aHUS
YcrHbiit (pOoHTaNBHBII
OK 2. | KOHTPOIIb
9
. 4-8, BremonHuth KOHCIIEKT
Texymit Tema «CucreMbl  JHHEHHBIX Bolboca
3.2 Y ypaBHenuii u  meroxsl ux | 11K 3.2 poca.
KOHTPOJIb BelnionHenue  OLEHOYHOrO
peLIeHus»
3anmanus (pabora B mape).
BelnionHenue  OLEHOYHOrO
WHJIMBUIYaJIbHOTO 3aaHusl.
. OK2 . .
41 Texymmit Tema «OOmue MOHATHS TEOPUU YcrHbII (bpoHTATBHBIHI
’ KOHTPOJIb MHOECTB» OK 4,5 | korTpoms
OK BeInonHenue  OLIEHOYHOTO
49 Texymmit Tema «BpInonHEeHWE onepanui 2,4,6- 3a/1aHus (C CaMOITPOBEPKOIN).
' KOHTPOJIb HaJ MHOXKECTBAMM» [IK 1.2 | BeimosHeHne  OLEHOYHOTO
WMHJVBUIYaJIbHOTO 3aJaHus
[IK 2.4
Tema «Pemenne BepOATHOCTHBIX OK2,
. BelnionHenne  OLEHOYHOrO
Texymmit 3anay. Haxoxnaenue uucnoBwX | 4,5,7.8 o
>3 KOHTPOJIb XapaKTEPUCTHK JUCKPETHOM 3ananua (C CaMonpoBEpKoi)
p paitepH P [IK2.4 | BelloJHEHUE  OLIEHOYHOI'O
CIy4yallHO! BEIUYHHBD. HHMBHIYATBHONO 3AMAHHs
TK 3.2 4 '
. Tema «MaremaTndeckoe
Texymmit OK 2,6 | BpimonHenue  OLEHOYHOTO
6.1 MozenupoBanue. OntuMuzanus o
KOHTPOJIb . . 3a7jaHuA (C CaMOIIPOBEPKO).
(GYHKIIMM OJHOW EPEMEHHOI. K 1.2
Tema «I'paduueckuit  MeTon [ToaroroBka cooOmieHuit
6.2 Tekymuni peleHnss  3a1ay  JIMHEHHOIO 1 20§< 6 BrinosiHeHHE  OLIEHOYHOTO
™ | KOHTPOJIb IpOrpaMMHUPOBAHHUS c 2| 77777 | 3amanus (C caMOIMIPOBEPKOi).
TIEpEMEHHBIMEY, 1K 3.2
OK1-9,
63 IIpomexxyrounas | Paznenst mucummmasl EH.01. | TIK1.2 | AuddepenumnpoBanHbiii
) aTTecTaIus Maremartuka 3a4uer
[1K2.4
[IK 3.2.

4. ®oH/1 OLIEHOYHBIX CPECTB /1JIsl TEKYIIel aTTecTaluu




Hasznauenne: ®OC npenHazHadyeH [J11 KOHTPOJIS U OLEHKH TEKYIIUX PE3yJIbTaTOB OCBOEHUS

yuebnoit mucuurmunael EH.01 Marematuka 1o BceM U3y4aeMbIM TeMaMm:

Tema 1. 1 «Ilpenes u HeNPePbIBHOCTH (PYHKITHI.

YcTHBIH (PPOHTAIBHBIH KOHTPOJIb

HOJ'IB3y5ICB KOHCIICKTOM JICKIIUU U pCKOMeH,Z[yeMOﬁ HHTepaTypOﬁ OTBCTUTH HA BOIIPOCHI:

1.

ARl

YT0 Ha3BIBAIOT NPEAEIOM OECKOHEYHOM YHCIIOBOM MocaeaoBaTeabHocTu (Vy,)?

UTo NOHUMAIOT IO/ TIpeielioM (GYHKIIUU Ha OECKOHEYHOCTH?

UTo MOHUMAIOT IO/ TIpeieoM (QYHKIIUU B TOUKE?

Kakas ¢pyHKIMs Ha3bIBae€TCSl HENIPEPHIBHOM B TOUKE X = a? Ha MPOMEXYyTKe X7
Kakue apudmernueckre onepanyuy MOKHO BBITIOJHATE HaJ Mpeaeiamu?

Kak BpIYMCINTB IIpe/ien BO BHYTPEHHEH TOUKe 00JIacTH ONpeeseHus] 00
3JeMeHTapHOU PyHKIUN?

Kakas ¢pynkuus Ha3piBaeTcs 6€CKOHEUHO Mol (6eCKOHEYHO OOJIBIION) B TOUKE X =
a ? Ha GecKoHeuYHOCTH?

KaxoBa B3auMOCBsI3b MEX Ty OECKOHEYHO MAJILIMU U OECKOHEYHO OOJIBITUMU?

. 0 oo
KaKOBI)I OCHOBHBEIC HpI/IeMI)I paCKpBITI/Iﬂ HGOHPGHGHGHHOCTeH -, ,
0 oo

0-00,00— 00,177

OneHovHoOE 3a1aHHE

Boruncnuts npezensl GyHKUMl

x2—(m?+n?)x+mn m-x?-mx+n

2) lim,_

Dlim__» —_—
) xX—r x—m nxZ-nx+m-n

3) ii_)rglo(\/x2+m-x+n—\/x2—n-x+m)

. sinn-x
4) lim
x=0 Mm-Xx

BapuanTt

1

2

| O

&~ (@) o] B

OueHo4yHOe HHAMBHUAYAJbHOE 3aJaHUE
NupuBuayanbHoe 3axanue Ne 1

TekeT 3apanusi: UHAUBUyaIbHAS padoTa COCTOUT U3 5 3aaHUi 25 BapHaHTOB.
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1. Boruncaute npeaens GyHKIMNA

x%2—(m?+n?)x+mn 2) lim mx2-mx+n
x-m X2 nx2—nx+m-n

1) lim _»

3 lim (vVx2 + mx + n—/x2 — nx + m)
X—00

4) lim Sin nx 5) lim(m) (m+n)x
x=0 X0 MX + 1N

Bapuant m n Bapuant m n Bapuant m n
1 3 4 10 7 3 19 9 6
2 4 5 11 3 6 20 3 7
3 6 7 12 4 7 21 5 ;
4 8 9 13 5 8 2 6 9
5 6 4 14 4 6 23 3 9
6 4 3 15 7 5 24 3 3
7 5 4 16 6 3 25 9 4
8 7 6 17 7 4
9 9 8 18 8 5

Tema 1. 2 «IIpon3BoaHas U ee NPUIIOKEHUS.

YcTHBIA (PPOHTANBHBINA KOHTPOJIb

[Tonp3ysCh KOHCIEKTOM JIEKIIUA U PEKOMEHIYEMOM JIMTEPATypPOil OTBETUTH HA BOIIPOCHI:

e Uro Ha3bIBAIOT MPOU3BOAHOM QyHKIUK Y = f(X) B TOUKe X(?

e KakoB reoMeTpuueCcKrii CMBICI IPOU3BOIHOM?

e B yem 3akmovaercss pU3NUECKUN CMBICT IPOU3BOAHOM?

e Yro Ha3bIBAIOT IPOM3BOIHON BTOPOTO MOPS/IKA U KAKOB €€ PU3UUECKUN CMBICI?

e Kaxk HaliTH IPOU3BOIHYIO CIIOKHON QYHKIIUU?

e B yem 3akimovaercst npu3HaK Bo3pacTaHus? yobiBaHUs QyHKIMHU? TPU3HAK
CYILLECTBOBAaHMsI IKCTpeMyMa?

e Kak c nomMoIpio nepBoii mpou3BOAHON Hccaen0BaTh QYHKIMIO HA MOHOTOHHOCTD U
AKCTPEMYMBI?




BI1.
B2.
B3.

e Kak OTBICKMBAIOT 3KCTPEMYMbI (PYHKIIMH C TOMOIIBIO0 BTOPO npou3BogHoi? [Touemy B

TOYKEC MaKCHMYyMa BTOpasd IMpOU3BOAHAA OTpHULIATCIbHA, 4 B TOUKEC MUHUMYMaA —

IOJIOKUTEIbHA?

e B ueM paznuune Mexay HaXOXKJACHHEM MaKCUMyMa M MUHUMYMa (DYHKIUHU 1

HaXO0XJICHUEM €€ HarOOJIBIIEr0 ¥ HAUMEHBILIErO 3HAUCHHI?
° Kax HIICTCA HauOoJIbIIIee U HaUMEHbIIIee 3HAUYECHHUS (bYHKI_[I/II/I Ha JaHHOM OTpGSKe?

e Kaxk no 3HaKy BTOpOil MPOU3BOAHOM OINPEAETSIOTCS BBIITYKIOCTh U BOTHYTOCTh KPUBO?

e Yro HaA3BIBAIOT TOYKOM mepernda 1 KakoB MPU3HAK ee CyliecTBOoBaHUA? B uem cocrout

IIPABUJIO HAXOXKJEHUS TOUKH nepernda’?

e Kakoii cxemMoif peKOMEH IyeTCs MOJIb30BAThCA MPH MOCTPOSHUH rpaduka GyHKuuu?

OuneHo4yHoe 3aaHue

1. UccnenoBath (hyHKIHMIO HA SKCTPEMYM, HATH TOYKHM Mepernda u NOCTPOUTH TpaduK.

a) y=- X +6x’- 9x+3
a) y=2x"+3x>- 1
a) y= - 2x°-3x7+1

2. HaiiTu Hau6oJbllee 1 HaMMeHblIee Ha oTpe3ke [m; n] snavenus pynkuuu f(x) = ax3 +

bx*+cx +d
Bapuant a b c d
1 -1 9 48 5 -3 10
2 1 -18 105 -35 4 8
3 -1 -3 -45 6 -6 4

OI[EHO‘IHOB HHAUBUAYAJbHOE 3aJaHUE

Texer 3aganus: UHAMBUAYAIbHAS paboTa COCTOMUT U3 3 3aJjaHUi 25 BapuaHTOB.

NuauBuayaabHoe 3aganue Ne 2

1. UccnenoBaTh pyHKIMIO HA SKCTPEMYM, HAMTHU TOUKH Nepernda v nocTpouTh rpaduxk.

. y=x3-3x2+4

2.y :%x3—x2—3x+%;

3.y :lx3 —x2—3x+l;
3 3

4. y =x’—6x*+9x-3;

b

y=x +9x" +24x+12;

6. vy :lx3 +1X2 —2x——;
3 2

1
3

7. y=x-3x+2

8. y=x"-2x"-3

9. y=-x+2x"+3

10. y=3x-x

11. y=x3-3x

12. y=-§x3+xz+ 3x - §

12



X +6x%- 9x+3

13. y=—§x3—%x2+2x+§ 14. y=-

15. y=2x"+3x- 1 16. y=-2x>-3x"+1
17. y=-x+3x-1 18. y=-x-3x"+4
19.y= x-3x°+6 20. y=2x+3x"+2

21. y=-2x7-3x%-2

22. y= -X"+6x7-9x-2

23, y=x"-6x"+9x+1

24.

y= -x-9x”-24x-12

25. y=-x+3x"-5

2. 3aBUCHMOCTb IIyTU OT BPEMEHH MpPHU MPSIMOJIMHEWHOM IBMXCHHUU 33/1aHa YpaBHEHHEM

S(t)=at3 +bt?> +ct+d
Haiitu MaKCUMaJIbHYIO CKOPOCTh ABHKCHHUA TEJIa U MOMCHT BPEMCHH, KOrjga OHa 6yz[eT

JOCTHUTHYTA.
BapuaHT a b c d | BapuaHt a b c d
1 -1 |9 |0 |2 |14 —114 J15 |6
3
2 -1 |3 |15 |-8 |15 —1)s |-12 |3
3
3 -1 |6 |5 |-4 |16 -1 |9 |7 |10
4 -1 |12 |-20 |7 |17 -1 (18 |-80 |12
5 -1 |15 |63 |1 |18 -1 (12 |-30 |17
6 —-1/3 |8 |-5 |19 -1 |15 |-25 |8
3
7 -112 |3 |10 |20 —114 J-12 |0
3 3
8 “11.4 |5 |1 |21 —1]5 |-10 |2
3 3
9 —-118 |-16 |-5 |22 “111 |8 |-7
3 3
10 -1/3 o |15 |23 -113 |8 |-7
3 3
11 -112 |3 |5 |24 -114 Jo |28
6 3
12 -1 1 01 11 |25 —1]ls5 |0 |5
6 1 212 3
13 “111 |8 |7
3
3. Haiitu naubosnblliee 1 HauMEHbIIee Ha OTpe3ke [m;n| 3HadeHus QyHkiuu f(x) = ax® +
bx* +cx +d
Bapuanr | a | b c d lm|n
1 1 |9 |15 |-160 |6
2 1 |3 |-45|8 |-6|5
3 1 48]0 |6 |-1|5
4 -1 ]9 |48 |5 [-3]10
5 1 |-18|105|-35| 4|8
6 -1 -3 [-45]6 |-64
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7 I [-12 45 |-1 2 14
8 1 [-9 [24 |1 1 |5
9 1 |6 |9 -10 2
10 I (-3 |-24 |7 305
11 1 [-12 136 |5 |1 |7
12 1 |[-15]63 |1 2 |4
13 -1 |15 |[-63 5 |8
14 I [-3 [-9 |1 -2 14
15 1 |3 9 |2 |42
16 1 [-3 |-2410 315
17 1 |3 -24 10 513
18 1 |6 |-15 |3 216
19 1 |6 -15 -1 |-6]2
20 1 |12 |45 |-2 |-6]-2
21 1 |-3 [-45 |4 416
22 1 |3 -45 |10 -6 | 4
23 1 |9 15 |0 -6 |0
24 1 |9 24 |1 -5 -1
25 1 |6 9 -1 |42

Tema 1. 3 «Heonpenesiennslii HHTErpaj. Meroabl HHTErPUPOBAHUSY.

YcTHBIA PPOHTANBHBINA KOHTPOIb

1) ITonp3ysick KOHCIIEKTOM JIEKIIUU U PEKOMEHAYEMON JTUTEPATypOil OTBETUTH HA BOIPOCHI:

Yro ABNsSETCS OCHOBHOM 3a/1a4eil HHTErpaibHOTO UCUUCIICHUA?

Kakas ¢yHkuus Ha3pIBaeTCs 1epBoOOpa3HOM A5 JaHHON (YHKLIMHU HA 33JJaHHOM
npomexyTtke? (mpumep)

B ueM cocTouT OCHOBHOE CBOMCTBO MEPBOOOpPA3HON?

YTo Ha3BIBAIOT HEONIPEAEIEHHBIM HHTErPajioM?

YeM oTiMyaeTcss HeoNpeAeIeHHbII HHTErpall OT nepBooOpa3sHoi GyHKINN?
Yemy paBHbI IpoU3BOAHASA U AU(depeHIInaT HEONPEAEIEHHOTO HHTerpaa?

B 4em 3akiaro4aroTcs MpaBUiIO0 MHTETPUPOBAHUS BBIPAXKEHHUS, COIEPIKALIETO
MIOCTOSIHHBIN MHOKUTENb?

B yeM 3akito4aroTcsl MpaBUIIO MHTETPUPOBAHNUS allre0Opandeckoil CyMMbl
byHKIII?

Yemy paBeH unTerpan ot guddepeHimana HeKOTopoi GyHKIUU?

B 4em cocTOUT reoMeTpUUYECKUI CMBICI HEOIIPEAEIEHHOTO MHTErpasa?

Kak u3 popmyn nuddepeHumpoBanus nonydaroT GopMysibl HHTETPUPOBAHUS?

B ueM cocTout MeToa HEMOCPEACTBEHHOTO HHTETpUpOoBaHus QPyHKIui? (mpumep)
Kak mpoBepuTh, MpaBUIBHO JIM HalIeH UHTETrpa?

B 4yem cocTouT METO/] MOJACTAHOBKY MPH HAXOKIECHUH HEOIPEIEIEHHOTO
uHTerpana’? (mpumep).

2) CocTaBUTBH KOHCIIEKT BONPOca «MeToT MHTErPUPOBAHUS 110 YACTSIM.

OuneHovyHoe 3aganue

14



Haiitu HeonpeeneHHbIN HHTETpal. (B3auMOIIPOBEPKA)

n

f(m-x™— ml—m+m-n-cosx)dx
xn

m+n
f mx+n

Jm-x™1—n) - (x™ —n-x+5)""dx

[ 2™ sin(x™*1 + m)dx

n
f (Inx) dx
mx
Bapuanr | m n
1 7 8
2 2 3
3 6 4

OueHovyHOEe HHAMBHUAYAJbHOE 3a]aHUE
NupuBuayaabHoe 3aganue Ne 3

TexeT 3axanus: UHIUBUAYaTbHas pabOTa COCTOUT U3 5 3aaHuii 25 BapHaAHTOB.

3amanue. Halitu HeompeneneHHbIN HHTETpal.

D [(m-x™ - Mﬁ+m-n-cosx)dx 2) fr:ln;fndx

3)f(m-x™1—n) (x™—n-x+5)""dx 4) [ x™ - sin(x™*! + m)dx

5) f% dx

Bapuant m n Bapuant m n Bapuant m
1 3 4 10 7 3 19 9
2 4 5 11 3 6 20 3
3 6 7 12 4 7 21 5
4 8 9 13 5 8 22 6
5 6 4 14 4 6 23 3
6 4 3 15 7 5 24 8
7 5 4 16 6 3 25 9
8 7 6 17 7 4
9 9 8 18 8 5
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Tema 1. 4 «OnpenesieHHbIH HHTETPAJ U €ro MPUJIOKEHUS».
YceTHbIH (PPOHTAIBHBIH KOHTPOJIb

1) ITonp3ysick KOHCIIEKTOM JIEKLIMU U PEKOMEHAYEMON JTUTEPATypOil OTBETUTH HA BOIPOCHI:

e UYro Takoe onpeelicHHBIN nHTerpan ot Gyukiuu y = f(x) mo orpesky [a; b]?

e B yeMm COCTOUT reOMETPUUYECKUIM CMBICI ONPEEICHHOr0 HHTEerpaia?

e B ueMm cocrouT pU3NIECKUil CMBICI OTIPECIEHHOT0 HHTErpaa?

e (C nomomipio Kakoi GopMyJIbl BEIYHCIISIOT ONPEACICHHBIA HHTErpa1?

e KakoBbI OCHOBHBIE CBOMCTBA OINPECICHHOr0 UHTETpaia?

e KaxkoBa cxema perieHus 3aa4d Ha BBIYMCICHUE TUIOIMATH (PUTYPHI C TOMOIIBIO
ONpeJIeTICHHOTO UHTerpaia? (mpumep)

e KakoBa cxeMma penieHUs] PU3NYECKUX 3a/1a4 C TOMOIIBIO ONPEeIEHHOr0 UHTerpaia?
(mpumep)

OuenoyHoe 3a1aHue
1. Haiitn mmomanb GUrypsl, orpaHu4eHHON JIMHUSIMH
a)y = x>-10x+25, y = 5-x 6)y =x%,y=2—x,y =0.
2. CKOpOCTb TOYKH, ABMKYIIEHCS MPSAMOJIMHENHO, 3a7laHa ypaBHeHUeM S (t) = 3t
BpruncauTe nyTh, NPOMACHHBIA TOUYKOM 3a 5 CEKYH/JI ITOCIIE HaYasa JABUKCHUS.
3. Bbruncauthk paboTy, COBEPLICHHYIO IIPU PACTSKEHUH MPY>KUHBI HA 6 CM, €U JUIs
CKaTug ee Ha 3 CM HYKHO IPHIOKUTh cuity 15 H

OuneHoyHoe HHAUBHAYATbHOE 3a1aHHE
NuauBuayanbHoe 3axanue Ne 4.
TexcT 3aganus: UHAUBUAYaIbHAS paboTa COCTOMUT U3 3 3a7aHuil 25 BapHaHTOB.

1. BeruucnuTh miomas GUrypsl, OrpaHUuE€HHON JTUHUSIMHU:

1. a)y=1-x"y=0 2. a)y=4-x y=0
6) y=x*- 6x 19, y=3x -9
6) y= x>-2x+1, y=2x-2

6) y=-x"+6x-7, y=X-3
6) y=x>-2x+1, y=x+1

3. a)y=9-x", y=0 4. a)y=x"+1, x=-1, x=2, y=0
6) y =x>-2x+3, y=x+3 6) y=x’-8x+16, y=6-x
5. a)y:X2+2, x=-2, x=1, y=0 6. a) y= x> -1, x=1, x=2, y=0
6) y= -x*+2x+3, y=3-x
6) y=-x"+4x-1, y=3-x
7. a) y=x" -4, x=2, x=3, y=0 8. a) y= x° +3, x=0, x=1, y=0
6) y=x>-3x+2, y=x-1
6) y=x-3x+2, y=x-1
9. a)y=x"+1,x=-1,x=1, y=0 10.a) y= x +1, x=0, x=1, y=0
6) y=x’+4x+1, y=-x+1
6) y==x’-2x+3, y=x+3
11.a) y=x"-1, x=1, x=2, y=0 12.2) = x° -1, x=2, x=-1, y=0

13.a) -x° +1, x=-1, x=1, y=0 14. a)x’ +2, x=-1, x=1, y=0
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6) y=x"+4x+4, y=-x-2 6) y=x"+6x+8, y=2x+5

15. a) y= X" +4, x=-1, x=1, y=0 16. a) y=x" +3, x=0, x=1, y=0
6) y=x"-6x+7, y=-x+7 6) y=-x"-6x-6, y=x+4

17. a) y =x"+1, x=-1, x=1, y=0 18. a) y=2x", x=-1, x=2, y=0
6) y=x>-8x+14, y=-2x+6 6) y= x>-4x+7, y=x+3

19. a) y=2x7, x=-2, x=1, y=0 20. a) y=x"+1, x=-2, x=0, y=0
6) y=x-6x+8, y=-3x+8 6) y=x>-4x+5, y=x-1

21. a) y=x"+1, x=0, x=1, y=0 22.a) y=x"+2, x=-1, x=1, y=0
6) y=x>-8x+15, y=-2x+7 6) y=-x>-4x-3, y=x+1

23.a) y=x"+3, x=-1, x=0, y=0 24. a) y=x"+2, x=-1, x=2, y=0
6) y=-x>-2x+1, y=-x-1 6) y=-x"+6x-7, y=2x-4

25. a) y= x"+1, x=0, x=2, y=0
6) y=x’+4x+4, y=x+4

2. CKOpOCTh TOYKH, JABWKYIICHCS MPAMOIMHEHHO, 3a7aHa ypaBHeHueM v(t) = at? +
bt + ¢ Beruucnute myTh, IPOHICHHBIN TOYKOH 3a epBbie d CEKyH] OT Hayalla JIBHKCHHUS.

Bapuant | a | b | ¢ |d|Bapuaut | a | b | ¢ |d
1 3114 ]-10]2 14 21 |-10| -7 |3
2 6 |-12]12 |3 15 31417 |2
3 9 -10] -7 |3 16 6 | -8 | -4 |4
4 12| -8 3 |2 17 912 |-5]|2
5 15|-42]-12|5 18 12| -4]-9 |3
6 18| -4 | -8 |2 19 15/-14] 6 |2
7 21 |-141-30| 3 20 18[-20|-13|3
8 3110 |-12|2 21 211-18] 1 |3
9 6| 8 |-25|3 22 6 | 4 |-31|4
10 91612 |2 23 6 | 2|2 |2
11 12| -8 | -4 |3 24 9 -6 -10|3
12 15| -8]10 |2 25 12|-20]-11 |4
13 3 [-12]120 |4

3.CunaBa H pacraruBaer npyxuny Ha n cM. Kakyio paboTy HYyKHO COBEpPILIUTH,
4TOOBI pacTAHYTh €€ HA P CM?

Bapuaur | a |n | p |Bapuanr | a |[n|p
1 200 |2 8 14 800 | 1|5
2 100 |2 | 4 15 600 3|6
3 100 |1]3 16 300 |1 4
4 400 (2| 6 17 150 |2 ] 3
5 1500 | 1 | 80 18 600 | 4 |20
6 600 |3 |1 19 200 {215
7 300 {3120 20 800 | 8 | 10
8 800 |4 | 3 21 900 |3 | 6
9 300 [ 1] 6 22 1200 | 4 | 40
10 120 |3 120 23 100 [2] 6
11 300 |15 24 400 | 5110
12 1200 | 6 | 20 25 600 | 6] 5
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[ 13 [150]3]6 | | [ ] ]

Tema 2.1 KoMILJIeKCHBIE YHCJIA U JeHCTBUA HAJ HUMU».

YcTHBIH (PPOHTAIBHBIH KOHTPOJIb

1) [Tonb3ysick KOHCTIEKTOM JIEKIIUU U PEKOMEHAYEMOM JTUTEPATypOi OTBETUTH HA BOIIPOCHI:

Yro Takoe MHUMasl enuHAIA? Kak BBIYUCIISAIOT CTEIIEHH MHUMOW €TUHUIIBI? (TIpUMep).
Kakoe 4ncno Ha3bIBaeTCsi KOMIUIEKCHBIM?

Kakue koMIiekcHbIe Yiciia Ha3bIBAIOTCSY YUCTO MHUMBIMU, PABHBIMU, CONPSKEHHBIMU?
Kak reomerpuuecku n300pakaroTcs KOMIUIEKCHbIE yncia?

Kak 3anuceiBaeTcsi KOMIUIEKCHOE YKCIIO B anredpandeckoit popme?

Kak BBIMOTHSAIOTCS CIOKEHHE , BBIYUTAHUE ,YMHOXCHHME KOMIUIEKCHBIX YHCENl B
anredpandeckoi popme? (mpumep).

Kak BbInosHA€TCS AeNeHne KOMIUIEKCHBIX YKcel B anredbpandeckoit opme? (mpumep)
Uro Ha3bpIBae€TCA MOJYJIEM M apryMEHTOM KOMIUIEKCHOro yucia? 3amummure (HopMyIibl
JUTSL MOAYJISI U apT'yMEHTa KOMILJIEKCHOTO YHUCIIA.

Kak 3anucpiBaeTcst KOMIUIEKCHOE YHUCIIO B TPUTOHOMETPUUECKOM hopme?

Kak 3anucpiBaeTcst KOMIUIEKCHOE YHUCIIO B TIOKA3aTeNbHOM hopme?

Kak BpIMOMHUTHE mepexox OT anreOpandeckod (OpMBI KOMIIEKCHOTO — YHCla K
TPUTOHOMETPUUYECKOMN? K MOKa3aTEIbHOMN?

Kak BBIMOTHUTH TEpexoa OT TPUTOHOMETPUYECKON (POPMBI KOMIUIEKCHOTO YHCIa K
anredpandeckoit? OT mokazarenbHO ? BBIMONHUTE KOHCIIEKT Bompoca «JleicTBust Haj
KOMIUIEKCHBIMU YHCIIAMU B TPUTOHOMETPUYECKON U TTOKa3aTeNbHON hopme

2) BbINOJIHUTL KOHCIEKT BOIIpoca ((I[eﬁCTBHH Haa KOMIIJICKCHBIMU 4YHCJIaMH B

TpHFOHOMGTpH‘IGCKOﬁ 1 OKa3aTeIbHON (I)OpMe».
OuneHouHoe 3agaHne

Bapuanr 1
1. Boruucnute (34°5; (7960, (52081, ;1232

2. BeimonHuTh AeiicTBUA B anrebpandeckoi opme 3anucu:

3 6) (4+)(2-20): 1) (~6+2i)+(-6-2)
=

3. 3anucaTh KOMIUIEKCHOE YHCJIO B TPUTOHOMETPUUECKOU Popme:
a)z; =3V2+3iV2  6)z,=—1+4+i B)zz=—i
4. 3amnucaTh KOMILUIEKCHOE YHCIIO B ITIOKA3aTEILHON (bopMe:

)z =2-2i 6) 2, = 8 — 8iV3 B)Zs = 2i

5. 3anucarh KOMILIEKCHOE YUCIIO adredpanyeckoi B hopme:

2mi
a)z = 3(c055?”+isin5?n) 0)z=>5es

Bapuant 2
17185, :20. :9863. ;8618
) ) .

1. Boruncnute i “%; i i
2. BeimonHuTh AeicTBUs B anrebpandeckor popme 3amucu:
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2-3i
.2

4+ 5i

3. 3anucaTh KOMIUIEKCHOE YHCIIO B TPUTOHOMETPHUYECKOU (opme:

6) z, = 2v/2 — 2iV6

a)z; =V3+i
4. 3anmcarh KOMILJIEKCHOE YHCIIO B MOKa3aTebHOU (opme:
a) z; = —3v3i + 3i
5. 3anucaTh KOMIUIEKCHOE YUCII0 alredpandeckoii B hopme:

a) z = 8(cos%ﬂ + isin%")

6) (5—4i)(3+2i);

6)z, = 2 + 2i

B) (3+5i)—(6+3i)

B)Z3 =7i

B)Z3 = _51

11mi

0)z=2e 6

Ouenoqnoe HHIANBUAYAJTbHOC 3aIaHUEC

HNuauBuayanbHoe 3axanue Ne 5.

TexeT 3aganusA: UHAUBUAYAIbHAS pabdoTa cOCTOUT U3 4 3a7aHuil 25 BapHaHTOB.

BapuaHTt | Bbiuucnure | BoinonHute N3o6pasute 3anuwute z3 B
AencTeua reomeTpuyecKu TPUrOHOMETPUYECKOI U
a)zq + 2,;6)z, — noKasaTtenbHou ¢popme
Zy;B)Zq "

Zy;T)Z1 + Z3,

1 {78940 2y=1-24;z, = 2+ | z,=1-24; Z3=3-34;
1

2 {78533 z1=2-44;Z, =5+ | z;=2-4i 23=V3-4;
1

3 ;34962 7z1=3-51;z, = 2 + | z;=3-514; Z3=3
1

4 45675 z1=4-71;z, = 3 + | z,=4-71; z3=-10
1

5 j56784 z1=7-844; 2z, = 1+ | z,=7-44; 73=61;

44

6 ;67893 2y=-24;2, = 9 — Z1=-24 Z3=-51;
31

7 ;78910 7,=60;2, = 4 — | z,=64; z3=£-1
54 22

) j89103 z,=104;z, = 8 — | z;=104 z3=1 _ 3 i
74 S

9 i91016 Zl:_,,;'- Z, = 5—44 Z1=1 Z3= Q _ Q

2 2

10 ;23765 2,=8i;2, =1 — Z1=84 z3=1-1;

61

11 ;72318 Z1=-2+424; Zy = 34 | 2;=-2+24 Z3=-1+1;

12 ;61327 z, =-3- 7z =-3-44; Z3=2+24;
44;z, = —81

13 ;24600 2,=-4454; 2, = 74 | 2=-4+54; Z3=-2-24;

14 ;785 2,=5-24; 2z, = 7,=5-21 Z3=-3+31;
—44

15 ;853 2,=6+i; 7, = 50 | 2,=6+i 23=—V3-i;

16 (3% 2,=1-24; 2, = 2+ | 2,=1-24; z3=-74

31
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17 ;535 Z,=2+424; 2, = 91 | z;=2+24; Z3=
18 j856 2,=-24; 7 = +34 | z,=-24; Z3=-
19 (9397 271, 2, =7+ 31 | 2,71 Z3="51%;
20 2250 | 72244; 2, =2+4 | z,=2- Zy= _g% i
21 ;3139 z,=—44; z, = 3i Zy=—44 Z3=-1+1;
22 j1148 Zy=-24; 2, = 4 zy=-24 Z3= — §+% 1
73 75901 | 222742, =1 — | 2,=2-74; 2= 4 ¥,
24 2 2
24 j466 Zl:]_-Z/[," Zy = 1+ Z1=1-2’i; Z3='2
21
25 i725 71=4+21; 7z, = 5 — | z;=4+24; z3=-841;
1

Tema 3.1. «MaTpuubl H ONPeAETUTETH.

OneHoYHOEe HHAMBHAYAJTbHOE 3a]aHHe
NupuBuayanbHoe 3axanue Ne 6
TexeT 3aganusi: MHAUBUAYaJIbHAsE paOd0Ta COCTOMT U3 3 3aJlaHUi 25 BApUAHTOB.

1.1 Beruucnure onpeaenuTensb 3 MOpsaKa, UCIONIb3Ys METOJ TPEYTrOJIbHUKOB U METO/T
pa3lIoKEHUs 10 JIEMEHTaM CTPOKH (CTOI011a).

1.2 TlpuBeauTe MaTpHILy K CTYIIEHYATOMY BHY C IIOMOIIBIO 3JIEMEHTAPHBIX MPEOOPa30BAHUIA.
1.3 BoimosiHuTE NEUCTBHS HA/l MATPULIAMH.

Bapuant Ne 1

11 123 12 1 -1 1 2
14009 12 1 3 5
1 8 27 4 -3 1 -2
-1 0 2 1
-2 4 2 7
341 1 5 3 4 1 3
1.3. 1 2 41
21 5 -1 0 1|+|/5 0 |-
01 31
6 4 1 2 0 1 3 1 —4
Bapuant Ne 2
2 1 2 4703
2.1 2213 -1 2
-1 2 1
9 8 1
2 -1 2
5 15 o6
-1 6 7
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BapuanTt Ne 13
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Bapuant Ne 22
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21 3 0
ur s 202 us |l 42 1
9 16 25 32 2 6
27 64 125
8§ 5 7 12
3 -1 2 { 2 2 -1 5 4 -2 0
043, -1 0 =2 12 —1ls 0 1 -1 2 - 1 -1
1 1 -3 1 4 1 3 4 0 2 3
5 4 =2 -1 1 2 =2 -1 4
BapuanTt Ne 25
. s 2 2 9 -—19 -1
Bl 55 3¢ 252]-1 0 3 -5 1
64 125 216 2 1 -1 0 -2
10 -3 4 1 -2
0 1 -5
2 1 -3 4 4 —6
553 1 2 6 (5 3 —1)
~1 0 -2 5 + 1 -2
3 0 5 4 -1 2
4 6 1 -2 6 1
~3 1 4

Tema 3.2. «CucTeMbl JTHHEHHBIX YPABHEHUID).
YcTHBIA (PPOHTANBHBINA KOHTPOJIb

1. ITonb3ysch KOHCIIEKTOM JIEKIIMHA U PEKOMEHIYEMOM JIMTEPATypO OTBETUTH HAa BOIIPOCHI:

e YT0 HA3bIBAIOT PJIEMEHTAPHOM CUCTEMOM JTMHEHHBIX alreOpandecKux ypaBHEHUM
(CJIAY)?

e Uro Ha3pIBatoT penieHreM eMentapHoi CJIAY?

e Yro Ha3bIBAIOT OCHOBHOM MaTpHIIEH, paCIIMPEHHON MaTpHUIIeH, CTOJIOIOM
CBOOOJTHBIX YJIEHOB, CTOJOIIOM HEM3BECTHBIX, 37eMeHTapHoi CIIAY?

e KakoBbl 0CHOBHBIE MeTO/IbI pemieHust CJIAY?

e B yem cyts Merona Kpamepa st petenus CJIAY? (mpumep)

e B yem cyts Merona I'aycca ams pemenust CJIAY? (mpumep)

2. CocTaBUTh KOHCIEKT BONpoca «MaTpudHblii METOJ] pEeLIeHHs CUCTEM JIMHEWHBIX
YPaBHEHUI.

OueHnovHoe 3a1aHue
1. Pewuumo CJIAY: a) memooom Kpamepa 6) memooom I'aycca
kx + ly + mz = n,
px+qy+rz=s,
tx+fy+gz=h.
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Bapumanr | k m n p q r f g h
4 -1 0 2 2 |2 2 |0 1
5 1 4 2 1 3 9 3 -1 |0
6 3 5 2 |3 0 0 2 5

2

2. BbrYuciauTh onpeaeauTensb: |1

3
2

3 11 5§
1 5 2
3 9 5
1 3 2

OueHoYHOEe HHAMBHAYAJbHOE 3a]aHUE
NupuBuayanbHoe 3axanue Ne 7.
TekcT 3a1aHusI: UHIUBUIyaIbHAsI paboTa COCTOUT U3 2 3aaHKi 25 BapHaHTOB.

1. lana cucrema nuHeiHbIX ypaBHeHUH. Pemute ee 1) metogom Kpamepa; 2) merogom ["aycca.

2.1

1.3

1.5

1.7

1.9

1.11

1.13

1.15

1.17

2x; 4+ xy +3x53 =17,
2x; +3x, +x3 =1,
3x; +2x, +x3 =6

3x; =Xy +x53 =12,
X +2x, +4x3 =6,
Sxp+xy+2x3=3;

3x; = 2x, +4x; =12,
3x, +4x, —2x5 =6,

2x; — Xy —x3 =-9;

4x; +x, —3x3 =9,
.xl +XZ —X3 :_2,
8x; +3x, —6x; =12;

2x) +3xy +4x; =12,
7x; —5xy +3x5 =33,
4x, + x3=-T;

3x;, —2x, +4x5 =21,
3x, +4x, —2x5 =9,

2x;, — X, — x5 =10;

4x+ x, +4x5 =19,
2x)— x, +2x3 =11,
X+ X, +2x3=8§;

2x; = xy +2x3 =8,
X+ x, +2x5 =11,
4x,+ xo +4x5 =22

2x; - x, —3x3 =0,
3x1 +4X2 + ZX3 = 1,

X +5x + x3=-3

2x; = xy +2x3 =3,
1.2 { x, +x, +2x; =4,
4x; +xy +4x3 =-3;

2x1 - x2 + 3X3 = _4,
147 x +3x, —x; =11,
X —=2x, +2x53 =-T7;

8x; +3x, —6x; =4,
1.6 { x +x,-2x;=2,
4x) +xy —3x3 =-5;

2)61 + 3)62 + 4X3 = 33,
1.8 7x1 _SXZ = 24,
4x1 + 11X3 = 39;

X, +4x, —x3 =06,
1.10 5x, +4x; =-20,
3x; —2x, +5x5 =-22;

3x; —2x, =5x5 =5,
1.12 2x; +3xy —4x5 =12,

X —2xy +3x3 =—1;

2x)— X, +2x5, =0,
1.14 4x, + x, +4x; =6,
X+ x, +2x3=4;

2x; = x,=3x3=-9,
1.165 x; +5x, + x5 =20,
3x; +4x, +2x5 =15;

—3x; +5x, +6x3 =-8,
1187 3x,+ x,+ x3=—4,

X, — 4x, =2x;=-9;
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3X1+ x2+ X3 :—4, 3x1_ X2+ X3:—11,
1.191-3x, +5x, +6x; =36, 1.20:5x, + x, +2x5 =38,
X —4xy —2x5 =-19; X +2x, +4x5 =16;
3%, — X4+ x3=09, 2x;+3x, + x5 =4,
1.21 le + XZ +2X3 = ll, 1.22 le + Xz +3)C3 :O,
X +2x, +4x3 =19; 3x,42x, + x3=1;
2x,+3x, + x5 =12, X, —2xy +3x3 =14,
1.23:2x, + x, +3x; =16, 1.2432x, +3x, —4x; =16,
3 +2x,+ x3 =8, 3x; —2x, —5x3 =—§;

3x,+4x,-2x, =11,
1.25:2x — x,— x, =4,
3x, —2x, +4x, =11.

Tema 4.1. «O01IMe NOHATHSI TEOPUH MHOKECTBY.
YcTHBIA PPOHTANBHBINA KOHTPOIb
ITosb3ysich KOHCIIEKTOM JIEKLIMU U PEKOMEHAYEMON JIUTEPATypOli OTBETUTH HA BOIPOCHI:

e Yro M3ydaeT TUCKpETHAs MaTeMaThuKa?

e Yro0 Ha3bIBAIOT MHOKECTBOM, 3JIEMEHTAMU MHOXecTBa?

e Kakwue Buapl MHOXXECTB ObIBAtOT?

e CnocoObl 3a/JaHNS] MHOXKECTB?

e Omnepanuu HaJ MHOKECTBAMU M UX MJUIIOCTPALIUS C IOMOILBIO KpyroB Ditnepa?

e (OCHOBHBIE CBOICTBA ONepalnii HaJ MHOXXECTBAMU?

e JlexapTOBO MPOM3BEIEHUE MHOXKECTB U €ro CTeNeHb? 3anucarb popMyiny KOIMYecTBa
DIIEMEHTOB B OOBEAMHEHUH IBYX KOHEYHBIX MHOKECTB.

e 3anucaTb popMyny KOIUYECTBA JIEMEHTOB B 00bEAMHEHUH IBYX KOHEUHBIX MHOXECTB.

Tema 4.2. «BpinosiHeHHe onepanuii HAI MHOKECTBaAMID).
Oueno4ynoe 3aganue

1. Janbl cnenyromue napbl MHOKECTB:
1) 4={a;6;8}, B={a;0;B;1;a};
2) A={r;n;e}, B={a;0;B};
3) A={e; 1y, B={r;n;e}.
3amaHue: a) HAMIUTE JUTSl KaXKIOU Maphl MOIXOIAIIEE YHUBEPCATEHOE MHOYKECTRBO;
0) CBsI3aHbI JIM MAPhl OJTHUM U3 COOTHOIICHH: =, &, = ;

B) HaliquTe nepeceueHue 4 N B;
r) HaiiauTe pa3Hocth A \ B;
n) HaiauTe A U B;
€) U300pa3uTe KXyl Mapy MHOXKECTB MIPH MOMOIIU AuarpaMm Diinepa-Benna.
2. IIpoBepbTe paBEHCTBO MHOKECTB:
1)a) 4 UB :(AﬂB) U 4.
6)B\Ad= B UB,
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B) A\ (B\O)=(A\O)\(B\O).
2a) 4 Up=upU 4;
6)B\A=u Y pN 4,
B) (A\B)\C=(4\ O\ (B\C).
3)a)Aﬂ B=(4UByN 4
6)B\A=uNB)yU 4,
B) (A\B\C=\B) [N 4\ 0.

OueHovyHOEe HHAMBHUAYAJbHOE 3a]aHUE
NuauBuayanbHoe 3aganue Ne 8.

UHIMBUyallbHAs paboTa COCTOMT U3 3 3aJaHuii 25 BapHAHTOB.

1. Haittu A U B, A n B, A\B, ,A+B, B,eciu U = {0,1,2,3,4,5,6,7,8,a,b,c,d,n,m k,f,x,y}

No MmuoxecTtBO A MmuoxectBo B
BapHaHTa
1. {1,2,3,5,6,} {1,2,3,4,7}
2. {a,b,c,x} {a,b,c, d,r}
3. {1,2,3,8} {1,2,4,5}
4, {a,c,d,k} {a,b,c,d,n}
5. {5,6,7} {a,b,c,7}
6. {6,7,8,2} {2,4,5,6,7,}
7. {a,c,b,d} {a,d,n}
8. {1,2,5,7} {1,3,2,5}
9. {f,d,2 ,4,1,3} {f,d,1,2,3}
10. {1,2,3,5} {1,3,a,c}
11. {1,2,3,4,5} {1,4,5,8,7}
12. {a,b,cyx} {1,3,4,a,b}
13. {1,2,4,7} {1,2,3,6}
14. {a,b,c,4} {a,b,c,d}
15. {5,6,b,a,7} {5,6,a,b,c,}
16. {6,7,4,3} {6,8,1,5}
17. {1,2,3,a,d} {a,c,1,3,4}
18. {3,2,1,0} {1,3,5,6}
19. {f,b,1,2,3} {f,d,1,2,3}
20. {1,2,3,5,x} {1,3,4,x,y}
21. {a,b,c,n,m} {{a,b,5,6,8}
22. {5,6,8,2,7} {5,a,b,c,7}
23. {1,3,6,7,4} {6,8,7,1,4}
24, {a,c,d,x,1} {a,c,x,2,3}
25. {a,b,c,d, 4} {a,b,4,5,7}

2. HM3o6pa3utb MHOXeECTBO D ¢ moMoIso Kpyros Jisepa.

Muoxectso D

(A nB)UC
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(ANB)uU C
3.
(AuB)nC
4.
(AUB)N C
5.
(AnB)uC
6.
(AnB)uUC
7.
(AU B)nC
8.
(AUB)NC
9.
(ANnB)U(ANC)
10.
(AuB) N (AuCC)
11.
(ANB)U( ANCQ)
12.
(AnB)uC
13.
(AN BUC
14.
(ANB)U C
15.
(AuB)NC
16.
(AUB)N C
17.
(AnB)uC
18.
(AnB)uC
19.
(AU B)nC
20.
(AUB)NC
21.
(AnNnB)UANCO)
22.
(AnB)uC
23.
(AnB)uUC
24,
(AuB)N(AuCC)
25.

(ANB)U( ANC)
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3. U3BecTHO, YTO U3 N YYEHUKOB CIOPTOM YBJIEKAIOTCA @ YYEHUKOB, IPOTPAMMUPOBAHUEM b,
MaTeMaTHUKOW ¢, CIOPTOM W NpPOrpaMMUpOBaHHEM d, CIOPTOM M MaTEeMaTUKOH e,
MPOrpaMMHPOBAHUEM U MAaTEMaTHKOMH f , CHOPTOM, MaTEMAaTUKOW U MPOTrPaMMUPOBAHUEM g
YUEHUKOB.

Bapuant n a b c d e f g
1. 100 30 28 42 8 5 10 3
2. 80 23 29 28 10 5 8 2
3. 70 32 21 23 8 12 4 3
4. 70 30 30 30 7 13 11 4
5. 100 28 35 28 3 6 9 2
6. 80 28 29 30 17 13 12 10
7. 90 30 30 35 6 6 9 2
8. 100 43 25 30 10 8 5 3
0. 100 35 30 40 12 10 8 5
10. 80 25 25 25 10 5 3 2
11. 90 33 42 30 13 10 6 3
12. 100 30 28 42 8 5 10 3
13. 80 23 29 28 10 5 8 2
14. 70 32 21 23 8 12 4 3
15. 70 30 30 30 7 13 11 4
16. 100 28 35 28 3 6 9 2
17. 80 28 29 30 17 13 12 10
18. 90 30 30 35 6 6 9 2
19. 100 43 25 30 10 8 5 3
20. 100 35 30 40 12 10 8 5
21. 80 25 25 25 10 5 3 2
22, 90 33 42 30 13 10 6 3
23. 70 28 21 23 8 12 4 3
24. 100 28 30 30 7 13 11 4
25. 80 30 35 28 3 6 9 2

1) Iloémopenue meopemuyeckux ocHos (6 napax, 63aumMonposepka )

CKONPKO YYEHHMKOB YBJIEKAeTCS TOJbKO HporpammupoBaHueM? CKOIbKO
YUEHHUKOB YBJIEKAETCs TOJIBKO MaTeMaTUKoi? CKOJIbKO YUYEHUKOB HUUYEM HE YBJIEKaeTcs?

Tema 5.3 «Pemenne BeposiTHOCTHBIX 3a1a4. HaxoskaeHue YMCI0BBIX XapaKTePHCTHK

AUCKPETHOH CJIy4ailHOH BeJTHYHUHBI».

OuneHouHoe 3agaHne

UTo HA3BIBAIOT BEPOSITHOCTHIO COOBITHSI A? (KJTaCCHYECKOE OTPECIICHHE BEPOSITHOCTH).

Kaknmu cBoiicTBamu 00J1a/1a€T BEPOSTHOCTH?

Yro HazpIBatOT cyMMoii coObITuit Au B? Kak HaiiTu BEpOSITHOCTb CyMMBI ABYX
HECOBMECTHBIX COOBITHI? COBMECTHBIX COOBITHI?

Kakue coObITHS Ha3bIBalOTCS HE3aBUCUMBIMU? 3aBUCUMBbIMU? Kak HallTH BEpOSITHOCTh

MMPOU3BCACHUSA IBYX HEC3aBHUCHUMBIX COOBITHIA?

Urto Takoe ycioBHas BEPOSITHOCTh? Kak BEIUUCIUTE BEPOATHOCTH COBMECTHOTO
MOSIBJICHUS IBYX 3aBUCHUMBIX COOBITHIA?
[To kakoil cxeme pemaroTcs 3a/1a4u Ha MOJIHYIO BEPOSITHOCTh?
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e Uro Takoe ciayyaiiHas BennunHa? Kakas ciydaiiHas BEIMUMHA HA3bIBAETCS TUCKPETHOM,
a Kakasi —HempepbIBHOM?

UTto Ha3bIBAIOT 3aKOHOM paclpeesieHus: AMCKPETHOM ciayyaiiHol Beinnunnsl (JICB)?
Urto Takoe psin pacnpeneneHusi? MHOTOYroJibHUK pacipeneacHus?

KakoBbl OCHOBHBIE UHCIIOBBIE XaPAKTEPUCTUKH CIy4allHOW BETUYHUHBI?

Yto Ha3pIBalOT MaTeMaTU4eCKuM oxkujianuem J1CB?

Uro HazwiBatoT qucnepcueit JJCB?

st uero BBoAMTCS cpeHeKBagpaTuueckoe oTkiaonenue JJCB?

2) ouenounoe 3adanue

1. B mara3zuHe BBICTaBJICHBI ISl NpOAaXKH 18 u3aenuid, cpeayd KOTOpPhIX 6 W3IeNuid
HeKkadecTBeHHbIE. KakoBa BEpOSTHOCTH TOTO, YTO B3STHIC CIIYIaliHBIM 00pa3oM 3 u3aenust OyayT
HEKa4YeCTBCHHBIMH?

2. Ha cOopouyHoe mnpeanpusTie NOCTYNUIU OAHOTUIIHBIE KOMIUICKTYIOIIME C Tpex
3aBOJIOB B KOJMMYECTBE: 35 —cC mepBoro 3aBoaa,35 — co Broporo, 30 — ¢ Tperbero. BeposTHOCTD
KaueCTBEHHOTO W3TOTOBJICHUSI W3JIEJUN Ha mepBoM 3aBoie paBHa 0,7; Ha BTOpoMm -0,8; Ha
tpetbeM -0,9. KakoBa BEpOATHOCTH TOrO, YTO B3ATOE CIy4alHBIM 00pa3oM uznenue Oynuer
Ka4eCTBCHHBIM?

3) ouenouHnoe unougudyaibHoe 3a0anue

Huousuoyanvnoe 3a0anue Ne 9

TekcT 3axanus: UHIUBUIYyaTbHas paboTa COCTOUT U3 3 3a7aHuii 25 BapHaHTOB
1. B marazunHe BBICTaBJICHBI IS IPOJAXKH N U3ACIIUN, CPEIU KOTOPBIX K M3aemmii

HeKkayecTBeHHbIE. KakoBa BEpOSTHOCTH TOTO, YTO B3STHIE CIy4allHBIM 00pa3oM m
u3JIenuii 0yyT HeKauYeCTBEHHBIMU ?

Bapuantr | n k m BAPUAHT | N k m
1 20 6 2 14 24 8 2
2 18 8 3 15 30 9 3
3 16 6 2 16 15 5 2
4 14 5 3 17 17 6 3
5 12 4 3 18 18 8 4
6 10 4 2 19 20 7 2
7 18 6 3 20 22 6 3
8 22 8 2 21 26 8 2
9 24 10 3 22 28 7 3
10 26 6 2 23 30 10 2
11 30 8 3 24 26 6 2
12 25 7 2 25 28 10 3
13 23 6 3

2. Ha c6opounoe npeanpusiTie NOCTYNIIA OJHOTUITHBIE KOMIUIEKTYIOIIHNE C TPEX 3aBOJIOB

B KOJIMYECTBE: M, —C MEPBOrO 3aBOJa, N, CO BTOPOTO, M3 C TPEThero. BeposTHOCTh

KaueCTBEHHOI'O M3TrOTORJICHMS U3ACINM Ha IIEPBOM 3aBOJIE P, Ha BTOPOM P, , HA TPETHEM P3.
Kaxosa BCPOATHOCTH TOT'O, UTO B34ATOC CJ'Iy‘I&fIHBIM 06pa30M n3aciaunc 6YI[CT

Ka4eCTBEHHBIM?

Bapumant | ny p1 | N2 p. | n3 | p3 | Bapua ny Pr | N2 | P2 | N3 | P3
1 25 09 |35 |08 [40 |07 I;IATL 30 0,9 {20 (0,7 |50 |07
2 15 08 |25 [0,7 [10 |0,7 |15 20 0,8 |10 [0,9 |20 |09
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3 40 09 |35 0,7 |25 |09 |16 25 0,9 |35 |0,8 |40 ]|0,7
4 25 0,7 110 |09 [15 |08 |17 15 0,8 {25 [0,7 20 |09
5 10 09 |20 |08 [20 |06 |18 40 09 |25 |08 |35 0,8
6 40 08 |30 (0,8 [30 |09 |19 14 0,8 {26 [0,6 |20 |0,7
7 20 08 [50 |09 |30 |08 |20 18 0,9 |32 |08 |30 0,7
8 35 0,7 135 |08 [30 |09 |21 30 0,9 {20 (0,7 |10 ]0,8
9 15 09 |45 |08 [40 |09 |22 16 09 (24 (0,8 |60 |09
10 40 08 [15 [0,7 |45 |0,8 |23 30 0,9 |10 [0,7 |10 |0,7
11 20 09 |15 |09 |15 |0,8 |24 15 0,8 {35 [09 |50 ]0,8
12 14 08 126 (09 |10 |08 |25 40 0,8 |20 (0,8 |40 |09
13 16 0,8 140 |09 [44 |0,7

3. JlaHo pacnpeaeneHue JUCKPETHOM CilydyailHOW BemuuHbl X. HaiiTn MmaTeMaTtndeckoe

OKHNIaHHUEC U CPCAHCC KBAAPATUIHOC OTKJIIOHCHHUC.

Bapua YHUCIJIOBBIC Bapuant YucnoBbie JaHHBIC
HT JTaHHBIE
1 X |5 2 3 4 14 X; 2 5 6 8
p; 104 03 0,1 0,2 12 02 02 04 0,2
2 x; 102 05 0,6 08 15 X; 4 6 8 12
p (01 05 02 0,2 D; 03 0,1 03 0,3
3 x |-6 -2 1 4 16 X; 4 6 9
p; 10,1 03 04 0,2 Di 04 03 03
4 x; 102 05 0,6 17 X; 4 6 8 9
p; 10,5 04 0,1 12 03 0,1 0,1 0,5
5 x |-8 -2 1 3 18 X; 3 6 7 9
p; 10,1 03 04 0,2 D; 03 02 01 04
6 x |2 1 3 5 19 X; 5 10 12 14
p; 10103 04 0,2 Di 04 02 01 03
7 x; |-3 2 3 5 20 X; 6 8 14
p; 103 04 0,1 0,2 D; 02 04 04
8 x; |2 3 10 21 X; 1 3 4 5
p; 10,1 04 0,5 D; 04 03 01 02
9 x; |4 -1 2 3 22 X; 4 5 7 8
p; 103 0,1 04 0,2 Di 0,1 0,5 02 02
10 x; |-3 2 3 5 23 X; 2 4 5 6
p; 10304 0,1 02 D; 03 01 04 02
11 xp |6 -2 2 3 24 X; 2 4 8
p; 102 04 01 03 Di 0,1 04 0,5
12 X; 2 5 6 25 X; -3 -1 3 5
p; 105 0,1 0,4 p; 04 03 0,1 0,2
13 x; | -5 -3 1 3 26 X;
p; 102 0,1 0,1 0,6 Di

1) Iloemopenue meopemuueckux ocHog (6 napax, 63aumMonposepKa)

e  Uro Ha3bIBAIOT MPOU3BOAHOM GyHKIMK Y = f(X) B TaHHON TOYKEX?

Tema 6.1 «MaremaTuuyeckoe MoJeJnpoBanne. OnruMuzanus PyHKIUUH OTHOM
nepeMeHHOoN»

35




e B yem 3akioyaercst mpu3HaK BO3pAacTaHUs U YOBIBaHUS (PYHKIIMH? MPU3HAK CYIIECTBOBAHUS

3KcTpemyma?

e Kak c momomipio mepBOil MPOW3BOAHON HCCIENOBAaTh (YHKIMIO Ha MOHOTOHHOCTH H

IKCTPEMYMBI?

e Buem pasinuue MEXKIAY HAXOXICHUEM MaKCUMyMa 1 MUHUMYyMa (1)}7HKHI/II/I 1 HaXO0XKXICHHUEM

ee HauOOoJIbIIET0 U HAMMEHBIIIEr0 3HAYeHUH?
e Kax naiiTi HauOosplIee 1 HaUMEHbIlIee 3HaYeHHs PYHKIIUU HA TaHHOM OTpe3Ke?
e B ueM cOCTOUT adropuT™M peLeHus 3a7a4yr Ha ONTUMHU3ALUIO C TOMOIIbIO IIPOU3BOAHOM?

2) Ouenounoe 3a0anue (camocmosmenvbHoe 8bINOJIHEHUE MUNO0BO20 pacuema ¢
CAMONPOBEPKOU NO IMALOHY Peulenus)

Pemnth 3anauy: Jlogka HaxoAWTCs HA 03epe HA PACCTOSTHUU 3 KM OT OJIvbKalIei Touku A
Oepera. [Taccaxup JTOJKM KelaeT JOCTUTHYTH cena B, Haxopsimerocs Ha Oepery Ha pacCTOSIHUU
5 kM ot A (yuactoxk AB Oepera cunraercst npsMOIUHEHHBIM). JI0/IKa TBMXKETCS] CO CKOPOCTHIO 4
KM/4, a TacCa)Kup, BBIAIS U3 JIOJIKH, MOKET B yac mpoitu 5 kM. K kakomy myHKTy Oepera

J0JDKHA IIpUCTaTh JIOAKA, YTOOBI macCaxup JOCTUT CCJIa B KpaTqaﬁmee BperI?

Tema 6.2 «I'paduyecknii MeTO/ pelieHUs 3124 JIMHEHHOT0 POrPAMMHPOBAHMA C
ABYMS IlepeMeHHbIMU.

1) lIpuroToBUTH coodmeHue Mo TeMe «I paduyeckuii MeTo 1 pelieHus 3a/1a4 JIMHCHHOTO
MIPOrpaMMHUPOBAHUS C ABYMSI IIEPEMEHHBIMU.

2) OueHouHoe 3aJaHHe (CAMOCTOSITEILHOE BBIMOJHEHUE TUIIOBOTO pacyeTa ¢
CaMOIIPOBEPKOH MO ATATIOHY PELICHUS).

CocTaBUTh ONTUMAaIbHBINA IJIaH JOCTYDKEHHS MaKCUMAJIbHOM HpI/I6LIJ'II/I OT peajin3anuu
U3CIUN BUIOB AuB. I[aHHLIe MMpOU3BOJACTBA IIPUBCIACHLI B Ta6J'II/II_[eI

No 3ampoc chIpbs, HopmMa ceipbst Ha 1 equHMITy, KT
n/m Bun coipps P KT P I/Izienne : HSI[GJ'}III/IG B
1 Si 12 6 9
2 S» 8 3 2
3 S3 10 1 5
[TpuObLTL OT peanu3auu OJHOTO U3EIHS, JI.€. 18 24

6.DoH/1 OLIEHOYHBIX MATEPHAJIOB /IJISl IPOMEKYTOYHOMH aTTecTalUM.

3.1 Haznauenne: ®OC npenHa3zHadyeH I KOHTPOJIA U OLEHKH MPOMEKYTOUHBIX PE3YJIbTATOB

ocBoeHus yueOHoi muctumuabl EH.01 Maremaruka.
dopma NpoMeKyTOUHOU aTTecTauuu: Ju(depeHInPOBAHHbIN 3aUeT.

3.2 IlpomexxyTo4Hast aTTecTalus B popMe TECTUPOBAHUS.
KonnyecTBo BapraHTOB 1 00yyaromuxcs — 4.
KonuuecTso 3ananuii — 15.

Bpewms Bemonnenus — 50-60 MUHYT.
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Y coBus BRIIOIHECHUS: Ka6I/IHeT, 3alaHus B BUIC TECTOBOU IIporpaMmal.
I/IHCTPYKI_[I/IH 10 BBINTOJTHEHUIO TECTOBOM MporpamMmal:

Bam HE00X0IMMO BBITIOJIHUTD OAMH BapUaHT TECTOBBIX 3aJJaHUM, COCTOSAIINN U3 15 BOIPOCOB.
3amaHus HE0OXOAMMO BBITIOJNHATH B 3aJJaHHOM TOCIEIOBATEIIPHOCTH, HE 3a0yabTe yKa3aTh
HOMEp 3aJaHus. BHUMaTeIbHO NMPOYUTANTE TECTOBOE 3aJIaHUE W BHIOCPUTE OJIMH MPABUIHHBIN
OTBET. 3a KaXIbld TMPaBWIbHBIA OTBET B TECTe BBl moiydaete | Oamr. MakcumaabHOE

KOJINUeCTBO OanioB — 15.

MakcuManbHOE BPEM: BBIIIOJIHCHUA 3aJaHUs — 60 MuH.

Kpurepun o1ieHKH BBIITOJIHEHUS TECTOBBIX 3aJaHUN

Koz-Bo 6anioB mo tecty Orenka
14-15 «5»
10-13 «4»
8-9 «3»
MeHee 8 «2»

Tect (mpumep):
0
1.YT0OBI pacKphITh HEONPEICIICHHOCTD o> Halo....

1. Paznenuts yucnuTe b U 3HAMEHATENb APOOU HA HAUBBICUIYIO CTETICHB X
2. PemmTh COOTBETCTBYIOIIEE YPaBHEHUE

3.Pa3yiokuTh Ha MHOXKUTEIN YMCIUTEb U 3HAMEHATEIb JPOOH.

2

. 4x“—3x
2B PE3YILTATE BBIYUCIICHUS IIPEaCiIa llmx_,l ? TMMOJIYYUTCA:

0

1.0 2. 00 3.6 4.2 5.

© 0
3. IlpousBoaHast PyHKIMH y = sin X paBHa:

. 1 1 .
1. cos x 2. —sinx . L= = 5.sin x
cos? x sin? x
4. ®uznyecKuil CMbICT EPBOU MPONU3BOAHOM:
1. ckopocth 2 cuna 3 ycKOpeHHE
2
. . . =2x"+3x +1

5. Haiitu yrinoBo# ko3dduiineHT kacareapbHON K rpaduKy QyHKIUH: Y
B touxeX = ~1
1. 1 2. -1 3.2
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6.Borumciute: [ (4 —3x% + Vx® +sinx — Xis+ x) dx

5
3 3 3y S L, 2
1. —6)(—55\/)?cosx+x4 +1 2. 4x—x°+ 5 cosx+2x2+ 5

58 2
3.4x —x3 + 5\/x_—cosx+L2+ ~+C
8 2x2 T 2

7.01peneneHHpIit HHTErpai — 3T0. ..

1. Hatinennas nepBooOpaznast 2. [IpousBojHas pyHKINY, BEIYHCICHHAS B JAHHOM TOYKE.
3. [Ipenen dpynkIIN 4 Ilpuparienue nepBoodpasHoi
8. JlomoaHuTE MpeIoKeHHUE:

Martpuua, Ha3bIBaeTCs ..., €CIH y HEe KOJIUYECTBO CTPOK PABHO YHCITY CTOJIOLOB.

3 -2 -1 -1 2 =3
9.Cymmamarpun |1 -1 2 |u| 2 -1 2 | paBHa

5 6 7 1 3 -1

4 0 4 2 0 -4 2 0 -4 1 0 4
1) (1 2 0); 2) (1 2 0 ); 3) (3 -2 4 ); 4) <1 2 0>.
4 3 8 0 3 1 6 9 6 4 0 8

10. IIpousBeaeHue NByX MaTpPHIL (5 2 ) . ( 2 :;}), paBHO

3 -1 -3
4 =22\, 4 2\, -4 -6\, 4 -6
D 122G )y )9 8)
-1 1 4
11. Ompenenutens TpeThero mopsaaka (—2 —5 —3|, paBen
2 3 1

12. HazoBute Bu omnepanuu Haj MHOKecTBamu A U B:
1. O0benuHeHNE 2.Ilepeceuenue
3. PazHOCTB 4.CuMMeTpuYHas pa3sHOCTh
13. KommekcHbI€ YnciIa Ha3bIBAIOTCS pPaBHBIMHM, €CIIH PABHBI UX

1) MEMMEBIE YacTH; 2) NeHCTBUTEIbHBIC YaCTH;

3) neiicTBUTENbHBIE U MHUMBIE YacTH; 4) Tpyroi OTBeT.
14.YcTaHOBUTE MTOCIEAOBATEIEHOCTD ATAMOB TOMYYSHUS MTOKA3aTeIbHOW (DOPMBI KOMITIEKCHOTO YHCIa
U3 anredpandecKoi:

. . a . b
1. HaiiTu B 9TOl 4YeTBEpPTH Yroi ¢, PELINB YPAaBHEHUS COSQ = ~ using =

2. HaiiTi MO/TyJTh KOMIUIEKCHOTO Yuciia Z = a + bi no ¢popmyre
r = Va1 b7
3. OnpenenuTh, B KAKOW Y€TBEPTH HAXOAMTCS TOYKA Z = a + bi.
4. 3anmcath YUCIIO B TTOKA3aTeILHON (popme, HCTIONB3Ys (hOpMyITy
z=r-e¥
1. B xop3une 20 mapoB: 5 cuHHX, 4 KpacHBIX, OCTalbHBIE YepHBIE. BRIOMpaOT Haymady
oauH map. OnpeneanTh, ¢ KaKOH BEPOSITHOCTHIO OH OY/IET IIBETHBIM.

11 9 5
a)~  0) B)
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2. CoObiTHE A COCTOUT B TOM, YTO CTAHOK B TEUEHHE yaca MOTpedyeT BHUMaHUs paboyero.
BepositHocTh 3TOTO COOBITHS cocTaBisieT 0,7. OmpenenuTb, ¢ KakOW BEPOSTHOCTHIO
CTaHOK He MOoTpeOyeT BHUMAHUS.

a)0,7 6)0,5 B)0,3

3. B oxHoli xop3uHe Haxoxaarcs 4 OenbIX M 8 YepHBIX MIApOB, B Apyroil — 3 Oembix u 9
yepHbIX. M3 KaxaoW KOp3MHBI BBIHYIM 1O miapy. Haiitu BeposTHOCTH TOro, utro 06a
nrapa OKaxXyTcsi OeIbIMHU.

15. Beraucure : Cg + C2

1) -16;
2) 17;

3) -17;
4) 16.

ITAKET ITPEITOJABATEJIA

KonmuecTBo BapuaHTOB TECTOBBIX 33aHUM A5 oOydarommxcs — 4 (0AWH BapuaHT
npenycMarpuBaeT 15 Bornpocos):

Bpewms Beimonnenus — 50-60 MunyT.
VY cnoBUs BBINOJIHEHUS: KaOUHET, 3aJjaHus B BUJI€ TECTOBOM MPOTrPAMMBI.
WMHCTpyKIus 110 BBIIOJHEHUIO TECTOBOM IIPOrPaMMBI:

BaM HEe006Xx01MMO BBITIOHUTH OJMH BapUAHT TECTOBBIX 33/1aHUH, COCTOSIINI U3 15 BOPOCOB.
3anaHus HE0OXOJUMO BBINOJHATH B 33JaHHOM IOCIIENOBATENBbHOCTH, HE 3a0yAbTE yKaszaThb
HOMep 3a7aHusl. BHUMaTenbHO MpounTaliTe TECTOBOE 3a/1aHNE M BHIOEPUTE OJMH IPABUIIBHBIN
OTBET. 3a KaX/Ibli NpaBUJIBHBIM OTBET B TecTe Bbl mosydaere 1 Oami. MakcumanbHOe

KOJINUeCcTBO OaioB — 15.

MakcumManbHOE BpeMsl BBITOIHEHUS 3a/1aHus — 60 MUH.

KpI/ITepI/II/I OLICHKHU BBIIIOJIHEHHUS TECTOBBIX 3aJaHUI

Kon-Bo 6amioB mo tecty Orenka
14-15 «5»
10-13 «»
8-9 «3»
MeHee 8 «2»
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1 BapuanT.

1.IIpenen dynkmuu — 370...

1.Hucno 2.IlepeMeHHast BeIMUMHA X 3.00
. 6x°+x—3 .
2.B pe3ynbTare BEIUUCICHUS Tpeaena lim,_, 5, MOJTYUHTCS:
00 0
1.0 2. 3.6 4. — 5.=
o) 0
3. [IpousBoaHas GyHKIUH Yy = tgX paBHA:
. 1 1 .
1. cos x 2. —sinx = = 5.sin x
Cos“ X sin“ x

4. ®u3nvecKuil CMBICI EPBON MTPOU3BOTHOM:
1. ckopocth 2 cuna 3 ycKOpeHHE

5.HaiinuTe TaHTEHC yrila HAKJIOHA KacaTeJIbHOMU, MPOBEACHHOM K rpaduKky QyHKIHH
y=- 0,5 x> B TouKe X0 = -3
1.0 2. -3 3.45 4.3

6.Bbunciuth: f(ZX— 3x2 + Vx2 +§— );13+ 6) dx
1.x2—x3+§3\/x5+21n|x|+xz—2+6x 2.x2—x3+§3\/x5+21n|x|+x%+6x+C

2 2
3. 2_6x_ﬁ_x_2

7. Ilnomanp KpUBOJIMHEWHOW TpareIuyu MOKHO HAWTH C TIOMOIIBIO. ..

+=Z4+cC
X

1. IlpousBonHoM 2. HeonpeneneHHOro HHTErpana
3. [Ipenena pynkuu 4. OnpeaeneHHOro HHTErpalia

8. lonoiHuTe NpeaIoxKeHue:
Martpuna, Ha3bpIBaeTcs ..., €CJIU y Hee KOJIMYECTBO CTPOK PAaBHO YUCITY CTOJIOIOB.

3 2 1 1 -2 3
9. Cymma matpury ( —1 1 —2) ul 2 1 2|, paBHa

5 6 7 -1 -3 1

4 0 4 1 2 4 1 -3 4 1 0 4
1) <1 2 02 (1 2 0)3)1-2 1 O0f) 4 <1 2 O).
4 3 8 0 3 1 1 -1 1 4 0 8

10. [IpousBeaenue IByX MaTpuLl ( 1 2) . (_2 41}), PaBHO

-3 4 3
1 2\ 4 6\, -4 -6\, 4 -6
D (12 1)’ 2) (18 —8)’ 3) (18 3 )’4) (—18 8 )
2 -1 0
11. Onpenenurens TpeTbero nopsaka | 3 2  —1|, paseH
-1 1 =2
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1 11; 2)-11; 3) -13; 4) -12.
12. HazoBure Buj onepauuu Haj MHOXecTBaMu A \ B:

1. O6venunenne  2.Ilepecedyenue

3. PazHocTh 4.CummeTpudHas pa3HOCTb

13. KoMIiekcHble ynciia Ha3bIBatOTCSl PABHBIMM, €CJIM PaBHBI UX

1) MHMMBIE YacTH; 2) NEHCTBUTEIbHbIE YaCTH;
3) AeiCTBUTEIbLHBIC 1 MHUMBIC YacTH; 4) Ipyroi OTBET.

14. YcranoBuTe noCie0BaTEILHOCTD 3TANOB MOJYYSHUS TPUTOHOMETPUIECKON (OPMBI
KOMIIJIEKCHOT'O YHCJIa U3 aJlre0panyeckoi:

1. OnpenenuTh, B KaKOW 4YeTBEPTHU HAXOIUTCS TOUKa Z = a + bi.
2. 3anucath YUCIO B TPUTOHOMETpHUECKO dhopMe, Hcronb3yst popmyny: z = r(cos@ + ising).
3. Haiitu Moay/b KOMILJIEKCHOTO Yncia Z = a + bi no ¢popmyne

r =+va? + b?;
o o a . b
4. Haiin B 9TOH 4eTBEPTH Yroi ¢, PEIMB YPABHCHUS COSY = — W Sing = —.

15. CoGbiTHE A COCTOUT B TOM, YTO CTAHOK B TEUEHHE Yaca MOTpedyeT BHUMAHUS paboyero.
BepositHocTh 3TOTO COOBITHS cocTaBiseT 0,7. Onpeaenurhb, ¢ Kakoil BEpOSITHOCTbIO CTAHOK HE

norpedyeT BHUMaHUS.
10,7 2)0,5 3)0,3 4)0,2
2 BapuaHT

1) YtoObI BEIYMCINTE Mpesien QyHKIHH, HEOOXOIUMO ...
1.Pemuth COOTBETCTBYIOLIEE YpaBHEHHE

2.HOI[CTaBI/ITI) BMECTO X MPEACIIbHOC 3HAYCHHUEC U BBINIOJIHUTH )IeﬁCTBI/IH

3. Paznenuth yncnuTeNb ¥ 3HAMEHATENb IpOOH Ha HaUBBICIIYIO CTETIEHb X

. 2sin3x
2) B pesynbraTe BeIUMCIEHUs npeaena lim, — HONyduTes:

1.0 2. 3.6 4.2 52
3). [IpousBoaHas GyHKIMHU y = sin X paBHa:
. 1 1 .
1. cos x 2. —sinx = 4. — — S.sin x
Ccos“ X sin“ x

nn

4). Ecu nepBast mpon3BO/IHAs B OKPECTHOCTH TOUYKHM MEHSET 3Hak ¢ "+" Ha
ABJISIETCS] TOYKOMH :

1. MuHUMYMa 2. Makcumyma 3. 3KCTpeMyMa B 3TOH TOYKE HET
5). JIBmrkeHre TOYKH 3aJ]aHO ypaBHEHUEM S = 3 t ?.2t+5 . Haiitn CKOpPOCTb JIBUKEHUS TOUYKH,
eciu t =5

, TO JaHHasA TOYKa
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1.30 2. 25 3.28

6) Bobruuciuts: [ (2 —6x% + Vx3 + E — 3 + 6x) dx
5 6

2.-12X + —4— \/_ x_2+x_4

1. 2x -2x° + +12

4
3.2x 2x° + %7 + 5ln|x| +3x> +C

7) OnpenieneHHbl UHTETPall — 3TO. ..

1. Haiinennas nepBooOpasnast 2. [Ipou3BojHas GyHKIWH, BRIYACICHHAS B TAHHON TOYKE.
3. [Ipenen pyHKIMMA 4.IIpupamienue nepBooOpa3HoOn

8). JlonmonHuTe NIpeIoKeHHE:

Martpuiia Ha3bIBaeTC ..., €CJIH BCE MIEMEHTHI MaTPHUIIBI OTHOCUTEIILHO IIIABHOW JHATOHAIN
BBIIIIC (MM HUXKE), paBHBI (.

3 =2 -1 -1 2 =3
9).Cymmamarpung |1 -1 2 |u| 2 -1 2 |,paBHa

5 6 7 1 3 -1
4 0 4 2 0 —4 2 0 -4 1 0 4
DI1T 2 0211 2 0 )33 -2 4 )Hi1 2 0).
4 3 8 0 3 1 6 9 6 4 0 8
10). IlpousBeneHue nByx ManI/II_I( ) ( i) paBHO
3
D (12 1) 2)( 12 17) (12 1) ( )
-2 4 -1
11). Onpenenurens Tperbero nmopsaka | 0 —2 1 |, paBeH
1 1 -3

)8 2)-11; 3) 13; 4) -8.

12). HazoBuTe BUJ onepanuu Hag MHOkecTBamMu A N B:
1. O6beuHeHne 2.Ilepeceuenue
3. Pa3nocth 4.CummeTpuyHas pa3HOCTb
13). Bemmonuute aevicteue: 2i - 7i;
1) 14; 2)-14; 3) 14i; 4)-14i.
14) YcranoBuTe nocnenoBaTeIbHOCTh 3TANOB NOJTYYEHUs TTOKa3aTenbHOM (hOpMBI

KOMIUIEKCHOT'O YHCIIa U3 aJIreOpandecKom:
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o o a , b
1. HaiiTu B 3TOM 4eTBEPTH YrOa (P, PELIUB YPABHEHUS COSQ = — using =-.

2. Haiitu Moaymh KOMIUIEKCHOTO uncia Z = a + bi mo popmyre
r =VaZ T b%;

3. OnpenenuTth, B KaKOW YETBEPTH HAXOAUTCS TOYKA Z = a + bi.
4. 3anucaTh YMCIIO B TIOKa3aTelnbHON popme, Hcronb3yst popmyiry
z=r-e?

15) B oamoii kop3uHe HaxXOAATCs 4 GENbIX U 8 YePHBIX IAPOB, B APYroi — 3 Genbix u 9 uepHbix. U3
Ka)XJI0¥ KOp3WHBI BBIHYJIH O mapy. HailTu BeposaTHOCTH TOTO, 4TO 00a mIapa OKasKyTCsl OSIbIMH.

1 7 7 5
Do 25 35; 95

3 BapuaHT

co
1) UToObI pacKpbITh HEOIIPEACICHHOCTh —, HaJIo

1. Paznenuth uncauTeNnb U 3HaMEHATEe b APOOH Ha HAUBBICIIYIO CTEIIEHD X
2. Pa3ioxuth Ha MHOXKUTEIIN YHCITUTEIb U 3HAMEHATEIh Apodu

3. Pemuts COOTBCTCTBYIOIIICC YPABHCHUC

2

. 4x X
2) PE3YIbTATC BBIYUCIICHUS TIpECiIa hmx_& ? TOJIYYHUTCH:

1.0 2.0 36 42 52

3). [IpousBoiHas PyHKIIMU y = COS X paBHA:

1. cos x 2. —sinx . 12 L 12 5.sin x
Ccos“ X sin“ x

4). 'eomeTpryecKuil CMBbICH NIEPBOM MPOU3BOIHOM:
1. ckopocTh 2. YT10BOM KOAPPHUIMEHT KacaTelbHOU 3. DKCTpeMyM

5). 3axoH ABMKEHHS TOUYKH S = 3 t* - 6 Haiitn CKOPOCTb JIBH)KEHUS TOYKH €ClIH t = 3

1. 18 2.12 3. 24

6) Boraucnuts: [ (4 —3x2 + Vx3 +sinx — X% + x) dx

5 Vx®

8

xZ

2

3 3

1. —6X—STX_2cosx+ < +12 4x — x3 +

5 ) 2

3.4x —x3 + 5\/x_—cosx+iz+ ~+cC
8 2x 2

7) KpuBosnHeiinas Tpanenus — 3T0...

1
—COSX +—+
2x2

1.YeThIpexyrojibHUK, y KOTOPOTO MPOTHUBOIOJIOKHBIE CTOPOHBI apaAJIIEIIbHBI.
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2. YacTh KOOpJAWHATHOM TJIOCKOCTH, OTpaHUYCHHAs CHU3Y TrpadUKOM HENPEphIBHOW (YHKIIWH,

cBepxy — orpe3koM ocu OX, mo 60kam - mapaieTbHBIMU TPSIMBIMHU.

3.YeThlpexyrojabHUK, y KOTOPOTO JIB€ CTOPOHBI MapajliebHbl, a IBE APYrue He MapaieiabHbl.

4.YacTb KOOPJAMHATHOM MJIOCKOCTH, OTPaHUYEHHAs! CBEpPXY I'padMKOM HENpephIBHOW (PYHKIINH,

cHU3y — oTpe3koM ocu OX, o 60kaM - mapaieIbHbIMU TPSIMBIMHU.

8) U3 npencraBieHHbIX MaTpUILl YKa3aTh EAMHUYHYIO.

11 1 10 0 11 1
1 (1 g) 2)(1 1 1); 3)(0 1 0); 4)(1 0 0).

1 1 1 0 0 1 0 0 1
3 0 1 1 -2 3
9). Cymmamarpun (1 —1 =2 ul| 0 1 —2),paBHa
2 6 -4 -1 3 -1

4 -2 4 1 -2 4 4 -3 4 4 -2 4
1) (1 2 O); 2) <1 2 0); 3) (—2 1 O>; 4) (1 0 —4).
4 3 8 0 3 1 1 -1 1 1 9 -5

10). [TpousBenenue AByX MaTpHI] (1 _2) . ( 2 4), paBHO

3 -1/ \-2 1
1 2y,
D (12 1)’
4 2\,
2)(8411)é
3)(12 32,
9( s 8)
-1 1 4
11). Omnpenenurens TpeThero nmopsaka | 2 —2 1|, paBen
1 3 0
1) 36;
2)-11;
3) -13;
4) -12.

12). HazoBuTe BU onepanuu HaJ MHOKecTBamMu A U B:
1. O6benunaenne  2.Jlepeceuenue
3. Pa3nocth 4.CummeTpuyHas pa3HOCTb

13. JlonosiHATE TIpEIOKEHUE:

JIBa KOMILUIEKCHBIX YKCaa Z; = Ay + byl U Z, = a, + b,I Ha3LIBAIOTCA ... , ECIH A = A,

bl = bz.

n
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14). Pemure ypaBHenue x2- 6x +13 = 0.

1)z, =3+4i, z,=3—4i; 2)z;=3+2i,2,=3-2i;
3)zy =—-3+4+4i, z,=-3-—4i; 3)z;=-3+2i, 2z, =-3—2i;

15). B xuure 400 ctpanuil, u3 HuX Ha 48 ecTb KapTUHKU. [IIKOJTBHUK OTKpHIBAET KHUTY HA
HayJauy BeIOpaHHOH cTpaHule. KakoBa BEpOsSTHOCTh TOTO, YTO HA OTKPBITOI CTpaHUIIEe HEe
Oyner KapTUHKH?

1)0,8;

2)0, 08;
3)0, 88;
4) 0,82.

4 BapuaHT

0
1) UToObI pacKpbITh HEOIIPEACICHHOCTh o> Hazo. ..

1. Pa3I[€JII/ITI) YUCJIIUTECIIb U 3HAMCHATCIIb IIpO6I/I Ha HAUBBICHIYIO CTCIICHDL X
2. PemmTh COOTBETCTBYIOLIEE YPABHEHHE

3.Pa3nokuTh Ha MHOKHATEIN YMCIUTEIb U 3HAMECHATEh I[pO6I/I.

1
2) B pesynbrate Berauciaenus npeaena lim,_,o(1 + 6X)x momxydurcst:
1.0 2.0 36 42 52

3) [IpousBoHas pyHKIMH y = Ctg X paBHa:

1 4. — 1

= — 5.sin X
cos“ X Sin“ x

1.cos x 2. —sinx

4) Ecnu npousBojHas | mopsika B OKpeCTHOCTH TOUKH MEHSET 3HaK C Ha "+", TO maHHas

TOYKA ABJISETCA TOUKOMN:

1. X min 2. X max 3. 3KCTpPEMyMOB HET
2
= + +
5) Haiitu yrnoBoi kodpUIMEHT KacaTenbHOU K rpaduKy QyHKINUH: y=2x7 4 3x+]
B Touke® = 1
1. 1 2. -1 3.2
6) Boruncauts: f(4x3 + Vx2 + cos x — x% + 7x — 2) dx
5~ 5/%7
Lxt+ 2% 4 sinx + —+Ix2—2x+¢C 2. %+ 2 4 sinx + — 4+ Ix2 -2«
3x 2 3x 2

2
5 3/x3

3. 12x2% + —sinx + %+7
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7) s BEIUKMCIEHUS ONIPEIEIIEHHOTO HHTErpajla BOCIOJIb3yeMcs (hOpMYJIOi:
b b
L [ f()dx = F(x) |5 =F@-Fb) 2. [ f()dx=F(x)|5=F@)+F®)

3. J) f()dx = F(x) [5=Fb)+F@) 4. [ f(x)dx = F(x) |5 = F(b) - F(a)

8) U3 npencraBieHHbIX MaTPUILL yKa3aTh MaTPULLY-CTPOKY.

1
D 2@ ve -3 me (—z>.
4
9) Bremuncnure: A + 3B —C, ecin A = (g _41), B= (_14 é), C= (Ig :g)

D (—_217 I;); 2) (:g 3); 3) (245 132); 4 (—_227 192)'

10) [IpousBenenue AByX MaTpui (5 2 ) : ( 2 _4), pPaBHO

3 -1/ \-3 -1
4 =22\ 4 2. —4 -6\, 4 -6
D 2351 2G )90 3)9( 5 B)
-1 1 4
11) Ompenenutensd TpeThero nopsaka (—2 —5 —3|, paBeH
2 3 1

1)36; 2) 8 3) -13; 4) -12.

12) Ha3zoBuTe BUJ omepaiuu HaJl MHOKecTBaMu A + B:
1. O6benuHenue 2.Ilepeceuenue

3. PazHocTh 4.CummeTpuvHas pa3HOCTb
13) [ononHuTe NpeioKeHHeE:

KommiekcHoe uncino a — bi Ha3bIBaeTCsl KOMIUIEKCHO ... C 4YUCIOM a + bi .
14) Pemmre ypaBHenue x2+ 4x + 53 = 0.

Dz =2+7i, 2=2-7i; 2)z; =2+ 14i, z, = 2 — 14i;
3z, =—-2+14i, z,=-2-14i; 4)z;,=-2+7i, z, = -2 —7i;

15) B xnacce 20 uenoBek, u3 HuX Tpu CBeThl U 1s1Th [{uM. JlMpeKkTop BbI3BaJl HAyTaJl OJAHOTO U3
y4eHHMKOB. KakoBa BEpOATHOCTb, YTO BBI3BAHHOTO yUeHHKa 30ByT CBera ninu Jluma?
1)0,04; 2)04; 3)0,25; 4)0,15.

Kpurepun BbicTaB/ICHUS] OLICHOK 32 TECT:
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Ouenka «5» - 14-15 npaBuiIbHBIX OTBETOB,

«» - 10-13 npaBUIBHBIX OTBETOB

«3» - 8-9 npaBUIBHBIX OTBETOB

«2» - MeHee 8 PaBUIIbHBIX OTBETOB.

Bapuant/Bonpoc 3 5 718 9110 |11 | 12| 13 14 15
1 3 4 4 | xBampaTHOU 112 3 3 3 3142 | 3
2 1 3 4 | tpeyrospHoOii | 3 |2 |4 |2 |2 2314 | 1
3 2 1 413 412 |1 |1 | paBHBIMH 2 3
4 4 2 413 411 |2 |4 | conpsxeHHpMU | 4 2

3.2. [lepeveHn yueOHBIX H3aHHUN, HHTEPHET - PECYPCOB, JIOMOJIHUTEILHOMN JTUTEPaTyPhI:

OcHoBHas nuTeparypa:

1 .JIucnuxun B. T. MaremaTnka B 3aadax ¢ pemieHussMu: yueoHoe nocodue / B T. Jlucuukun,

. JI. Conoseituuk. 7-e uz., crep. — Cankt — I[lerepOypr: Jlansb, 2020.-464 c.: ui. — (YueOHUKH
Juist By3oB. CrieninanbHast autepaTtypa). — Tekcr: HenocpeacTBeHHbld. ISBN 978-5-8114-4906-4

JononHuTenpHas TuTeparypa:

1. Hamassu A. A. Matemaruka: Yuebnuk / A.A. lanasH. - 3-e uzn. - M.: ®opym: HUL] UHOPA-
M, 2019. - 544 c. OBC znanium.com JloroBop Ne497156¢ ot 11.01.2021r.
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