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1. Tlacnopt hoHIa OLIEHOYHBIX CPEIACTB
1.1 OOwmue monoxeHus

®oH/1 OLICHOYHBIX CPEJICTB MpPEIHA3HAUYCH ISl TPOBEPKU PE3YyIbTATOB OCBOCHUS JUCIMUILIUHBI
OIIIl O01. MaremaTu4ecKkue METOMbI pEIICHUS NPHKIAAHBIX MPOPECCHOHAIBHBIX 3a7ad
IpOrpaMMbl IOJIOTOBKM CIIELMAJIMCTOB CpPEAHEro 3BeHa Mo crneuuanbHoctd  21.02.19
3eMJIeyCTPOMCTBO

®OOC BKIOYAET OLEHOYHBICE MAaTepUaibl [Ii MPOBEACHHUS TEKYIIEro KOHTPOJIS
yCIIeBaeMOCTH, POMEKYTOUHON aTTecTalluu B (hopMe IK3aMeHa.

Hrorom sk3aMeHa sBISETCS OLECHKA B Oammax: 5 — «OTIMYHO»; 4 — «Xxopomioy; 3
«YAOBIIETBOPUTEIBHOY; 2 — «HEYJOBIECTBOPUTEIHHOY.

®OC 1no3BOJISET OICHUBATH YPOBEHb OCBOCHHUS 3HAHUW M YMEHHM, KOMIETEHUHUU IO
JTUCIUILUINHE.

1.2 Pe3y.]'IBTaTBI OCBOCHUS NUCHUIIIIMHBI, ITOJJIC)KAIIUC KOHTPOJIIO

Pe3ynbTarsl 00ydeHus (OCBOGHHBIE YMEHMUS, ®opMBbI U METO/IbI KOHTPOJISL ¥ OLICHKH
3HAHUS, TPAKTUYECKUN OIIBIT) pe3yJIbTaTOB 00yUYEHUS
YMeTs:
- BricTpo BBIOMPATH Hanbounee | IIpakTuueckue paboThl
panmoHaIbHbIC CTIOCOOBI pelieHust | 9K3aMeH
npodecCHOHATIBHBIX 33a4
— brictpora u TOYHOCTD noucka, | IIpaktuyeckue paboTsl

ONTHMATBHOCTh ¥  HAYYHOCTh  HEOOXOIMMOM
nH(popMmaluu, a Takke OOOCHOBAaHHOCTH BBIOOpA
NPUMCHCHUS  COBPEMCHHBIX  TEXHOJIOTHH €&
00paboTKn

OpoHTANBHBIH JIOTIPEC

9K3aMCH

- VMeHHe  pandoHanbHO M KOppekTHo | IIpakTuyeckue paboThl
VICIIOJIB30BaTh ~ MH(OPMALMOHHBIE PECypchl B
MpoeCCHOHAIBHON U yU4eOHOM eI TeIbHOCTH 9K3aMCH

- pemarb NpUKIaaHBle 3amaud B obmactu | IIpakTmaeckue paboThl

npoecCHOHANBEHOM e TENbHOCTH
3K3aMEH

3HaTh:

- Pa3znuunbie criocoOb! perienus 3a1a4y [IpakTuueckue paboThI,
JK3aMeH

- 3HaHKEe OCHOBHBIX TMOHATHH W MeToJ0B | PPOHTAIBHEIN OIIPOC,
TEOPUH KOMIUTIEKCHBIX YHCeI, JTUHEHHOM anreOpsl, | IIpakTnyeckue paboThI,

MaTeMaTH4YeCKOr0  aHali3a,  AHAINTHYECKOW | OK3aMeH
reOMETPUH
- 3HaHue MaTeMaTHYECKOTO ananm3a | PPOHTANBHEIN OIIPOC,

uHbOpMAIMY,  OpeACTaBieHHOW  pasmuunbivu | [IpakTuueckue paboThl,
crmoco0aMu, a TaKXKe METOJ0B TIOCTPOCHHS | 9K3aMCH
rpauKOB pa3TUYHBIX MPOIECCOB

- 3HaueHUe MaTEeMAaTUKH B IPOPECCUOHATBHON @poHTaBHEIN OIIPOC,
JESATEIBHOCTH [TpakTHueckue padboTshI,
JK3aMeH




- OCHOBHBIE MAaTEMaTHYECKNUE METO bl PELLICHUS
NPUKJIAJHBIX 33/1a4 B 0071acTH Mpo(ecCHOHATBHOM

JCATCIIBHOCTH,

9K3aMCH

[IpakTrueckue paboTHI,

- OCHOBHBIE TIOHSTHS U METOJBI MATEMaTHUECKOTO
anreopsl,

aHajun3a, JIMHEHMHOM

KOMIIJICKCHBIX YHCEII, TCOpHUU BCpOHTHOCTeﬁ n

MaTeMaTHYeCKON CTaTUCTHUKH;

TEeopuu
9K3aMeH

@pOHTAIBHBIN OIIPOC,
[IpakTryeckue paboThI,

- OcHOBBI UHTETpAIBHOTO U AU PepeHnnanbHOro

HNCYHUCIICHUA

OK3aMCH

®poHTaIBHBIN OIIPOC,
[IpakTnueckue paboThI,

PesynbraTel 00y4yeHus
(ocBoennbie OK u 1K)

OCHOBHBIE TOKA3aTEHN
OLICHKH pe3yJibTara

@dopMbI ¥ METOJIBI KOHTPOJIS U
OLICHKHU PE3yJIbTaTOB
o0y4eHus (C mpuMeHEHHEM
AKTUBHBIX M HHTEPAKTHUBHBIX
METO/IOB)

OK 01. Bo16upatb criocoOsI
pelIeHUs 3a/1a4
npodecCuoHaIbHON
JeSITeTLHOCTH
NPUMEHUTEILHO K
Pa3IMYHBIM KOHTCKCTaM.

JleMoHCTpauust yMeHu
BBIOMPATh pallMOHATIBHBIC
CIIOCOOBI pelIeHus 3a/1a4

[TpakTuueckue paboThI,
9K3aMeH

OK 02. Hcnonb3oBath
COBPEMEHHBIE CPEJICTBA
MOMCKA, aHau3a U
MHTEpIpeTaluu
uH(bOpMaLIUU U
UH(OpPMaLIMOHHBIE
TEXHOJIOTHH JJIS
BBITIOJIHEHUS 3a/1a4

JleMOHCTpanust yMEHHH
WCIIOJIB30BATh CPEICTBA

3¢ PEeKTUBHOTO MOUCKA
HeoOxouMoi nHpopmanuy;
Hcnonb3oBaHue pa3inyHbIX
WCTOYHUKOB, BKJIFOUYAs
AJIEKTPOHHBIE HICTOUHUKHU

®poHTaNTBHBIN OIIPOC,
[TpakTryeckue paboThI

npodeccuoHaIbHON

JIeSITeIbHOCTH.

OK 03. [IlmanupoBaTh u JleMoHCTpanus yMeHHA [TpakTuueckue paboThI
peanu30oBbIBaTh 3¢ (HeKTUBHO IIIAHUPOBATH

CcOoOCTBEHHOE COOCTBEHHYIO JIeATENBHOCTh

npodeccruoHaIbHOE U
JIMYHOCTHOE Pa3BHUTHE,
HpeANPUHAMATEIHCKYIO
JeSITEIbHOCTD B
npodeccruoHanbHOI chepe,
UCIIOJIb30BATh 3HAHHUS 10
(MHAHCOBOW IPaMOTHOCTH
B Pa3IMYHbBIX )KU3HEHHBIX
CUTYalUsIX.

I1IK 1.1 BeimoaHITE
IIOJIEBBIE TE€OIE3NUECKUE

JleMoHCTpanust yMeHH!
pabotarts ¢ rpapudeckoit

[IpakTueckue paboOThI




paboThI Ha
IPOM3BOJICTBEHHOM
y4JacTKe.

nHpopmarnuen

[1K 1.2 BeinoausaTe
TonorpaduuecKkue ChbeMKH
pa3IMYHBIX MacCIITa0OB.

JleMoHcTpanus yMeHHit
pabotats ¢ rpapudeckoit
nHdopmanuen

[IpakTuueckue paboOTHI

IIK 1.3 BeinonHsTh
rpadguveckue padoThI 1O
COCTaBJICHUIO
KapTorpapuuecKkux
MaTEpUaJIOB.

JleMoHCTpanust yMEHUU
pabotath ¢ rpadudecKoin
nHpopmanuen

[TpakTuyeckue paboThI
9K3aMEH

IIK 1.4 BeImmoHaTh
KaJIaCTPOBBIE CHEMKH U
KaJIacTPOBBIE pabOTHI TIO
(hOpPMHUPOBAHUIO 3€METBHBIX
YYaCTKOB.

JleMoHCTpanust yMeHHit
pabotarts ¢ rpapudeckoit
nHopmanuen

[IpakTueckue paboOTHI

I1IK 1.5 BeimoaagTh

JleMOoHCTpanust yMEHHUN

@pOHTaIBHBIN OIIPOC,

I[eHII/I(pr/IpOBaHI/IC a’po- u HCIIOJIBb30BaHUSA HpaKTI/I‘ICCKI/Ie pa6OTBI
KOCMMYECKUX CHUMKOB JJISI MH()OPMaIMOHHO —
nosrydenus uapopmanuu 06 | KOMMYHHKAILHOHHBIX
00BEKTaX HEJIBIKIMOCTH, | |CXnoIoTHHE
npodeccHOHaIbHOM
JESATEILHOCTH
IIK 1.6 IIpumeHsTh JleMOHCTpaus yMEHHMA ®dpoHTaIBHBIN OIPOC,
anmapaTHO-TIPOrpaMMHbIE UCIIOJIb30BAHUS [pakTrueckure paboThI
CpeacTBa Uil pacueToOB U HH(OPMALHOHHO —
COCTABICHHS KOMMYHHKAIHOHHBIX
TOMorpauuecKux, TCXHOTIOTHA B
npodeccnoHanbHOM
MEKEBBIX TUIAHOB.
JESATELHOCTH

[1IK 2.1 ITpoBoauTh
TEXHUYECKYIO
WHBEHTApU3aIUI0 O0BHEKTOB
HEIBKUMOCTH.

JleMoHCTpaLust yMeHHH
paboTaTh ¢ JOKyMEHTaluei

[TpakTyeckue paboThl,
9K3aMeH

I1K 2.2 BeIOJHATH
rPaIOCTPOUTEIHHYIO
OIICHKY TEPPUTOPUU
ITOCCJICHUS.

JleMOHCTpanus yMeHuH
aHAJIM3UPOBATH JIaHHBIE

[TpakTyeckue paboThl,
9K3aMeH

IIK 2.3 CocTaBiiTh
TeXHUYCCKHUHU IIaH
00BEKTOB KAIIUTAJILHOT'O
CTPOMUTENBCTBA C
MIPUMEHEHUEM aIlapaTHo-
MPOTPAMMHBIX CPEJCTB.

JleMoHCTpanust yMeHHU!
pabotathk ¢ rpapudeckoit
nHpopmanuen

[IpakTuueckue padboThl,
JK3aMeH

IIK 2.4. BHOCUTE TaHHBIE B
peecTpsl HHPOPMAITMOHHBIX
CHUCTEM Pa3JInYyHOTO
Ha3HAYCHUS.

JleMoHCTpanus yMeHHA
paboTarh ¢ JOKyMEHTaIuen

[TpakTuyeckue paboTHI,
9K3aMeH

I1K 3.1 KoHcynsTupOBaTh

JleMoHCTpanust yMeHHUI

@pOHTaIBHBIN OITPOC,




10 BOIPOCAM PErUCTpaIuu
paB Ha OOBEKTHI
HEJIBUKUMOCTHU U
MPEJCTABICHUS CBEICHU,
coaepxkamuxcs B Etunom
rOCYyIapCTBEHHOM PEECTPE
HEJIBUKUMOCTH (J1aJiee
EI'PH).

TOCTYITHO JOHOCHUTD
uHpOpMaIHIO 10
OKPYKAOIINX

OK3aMCH

I1K 3.2 Ocy1iecTBiaiaTh
JIOKYMEHTAIIMOHHOE
COTIPOBOXJICHHUE B chepe
KaJIaCTPOBOTO y4eTa
(unn) rocy1apcTBEHHOM
peTHucCTpaIiy mpaB Ha
00BEKTHI HEIBUKUMOCTH.

JleMoHCcTpanust ymeHHit
paboTarh C JOKyMEHTaIUEH

[IpakTuueckue paboThI,
9K3aMeH

IIK 3.3 Mcnonn30BaTh
MH(OPMALIMOHHYIO
CHUCTEMY,
MpeHa3HauYCHHYIO IS
BencHus EI'PH.

JleMoHCTpanust yMEHHUU
UCIOJIb30BAHUS
WH(POPMAIIMOHHO —
KOMMYHHUKAI[MOHHBIX
TEXHOJIOTHI B
npogeccuoHaIbHON
JESITEIbHOCTH

@pOHTaIBHBIN OIIPOC,
[TpakTuyeckue paboThI

I1K 3.4 OcyiiecTBiasiTh
cOop, cucTeMaTH3aIuI0 1
HaKOIUIEHHE NH(pOpMaIIHH,
HEOOXOIUMOM JIJIST
ONpEAEIIEHUs KaJacTPOBOU
CTOMMOCTH OOBEKTOB
HEIBHKHUMOCTH.

JleMoHCTpanus yMeHHA
aQHAJIM3UPOBATH JAHHBIC

®poHTaNTBHBIN OIPOC,
[TpakTryeckue paboThI

[IK 4.1 IIpoBoauTh
MIPOBEPKHU U 00CIICTIOBAHUS
TSl oOecTieueHust
coOmroieHust TpeOoBaHUM

JleMOHCTpanus yMeHui
aHAJIM3UPOBATH JIaHHBIE
JleMOHCTpanus yMeHui
BBITNIOJIHATH PacyeThl pu
peleHnH mpogpeccuoHaTbHBIX

@poHTaIBHBIN OIIPOC,
[IpakTuueckue padboThl,
OK3aMeH

3aKOHOJIaTEJIbCTBA
N 3a1a4
Poccuiickoit denepanuu.
I1K 4.2 TIpoBoauTh JleMOHCTpaIus yMEHHHA dpoHTaIBHBIN OIPOC,

KOJIMYECTBECHHBIN 1
KAuECTBEHHBIN y4yeT
3eMelib, IPUHUMATh
y4acTHE B UX
VHBEHTApU3aLUHA U
MOHUTOPUHTE.

aHAJIN3UPOBATH IaHHBIC
JleMoHCTpanust yMEeHHU!
BBITIOJIHATH PacyeThl IpU
perieHuu mTpodecCHOoHATBEHBIX
3a1a4

[TpakTudeckue paboThI,
DK3aMeH

[1K 4.3 OcyuiecTBisTh
KOHTPOJIb HCIIOIb30BaHUS U
OXpaHbl 3eMEJIbHBIX

pecypcos.

JleMoHCTpanys yMeHuH
aHAJIM3UPOBATH JIaHHBIE

@pOHTaIBHBIN OIIPOC,
[IpakTnueckue paboOThI

1K 4.4 Pa3paGaTbiBaTh
IPUPOJOOXPAHHEIC

JleMoHCTpanys yMeHuH
BBITIOJIHATH PacyeThl Npu

[TpakTudeckue paboThI,
DK3aMeH




MEPOIPUATHSL.

3aga4

peuieHnr npohecCuoHaIbHBIX

1.2 Cuctema KOHTPOJIS M OLEHKH OCBOEHUS IPOrPaMMbl JUCLIUILIMHBI

OCHOBHBIMH (bOpMaMI/I IPOBEACHUA TCKYIICIO KOHTPOJIA 3HAHWH Ha 3aHATUAX SBISIOTCS:

YCTHBIA OIpPOC, BBHINOJIHEHHE NPAKTUYECKUX pPadOT; (GopMa MPOMEKYTOYHOH aTTeCTAllUH —

9K3aMCH B BUJC TCCTA.

HanmeHnoBanue
HanmenoBanue onieHOYHOTO
KOHTPOJIbHO- OOBeKT KOHTPOJIA
Ne cpeacTBa
OLIEHOYHOT' O (Tema /KOMIIETEHITN )
(popma mpoBeneHuUs)
MEpOTPUSITHS
VYcerHbii (GpOoHTaNbHBIN
KOHTPOJIb.
Texymuii OK 01 Brimonnenne OIICHOYHOTI'O
1.1 Y Tema 1.1 Pomp maremaruxu B | OKO02 | 3apanns (camompoBepka 1O
KOHTPOJIb IK 1.1
COBPEMEHHOM MHUDE. ATAJIOHY).
KomrmiekcHbie yncna. BreimonHeHne  OLIEHOYHOTO
WHJIUBUIYAJIBHOTO 3aaHUs
YcrHbII (bpoHTATBbHBIIHI
KOH b.
Tema 2. 1. Ipenens! u ux OK 01 | KOHTPOT
. OK 02 | BbinonHeHne  OIEHOYHOrO
Tekymumit BBIYUCIIEHUE
1.2 KOHTDONL [IK 3.1 | 3ananus (camompoBepka IO
p [1IK 4.1 | aTamnony).
BeinonHenue  OLIEHOYHOTO
WHJVBHUIyaJIbHOTO 3aJaHus
OK 01 . .
OK 02 | YcrHbiid (GpOoHTaNbHBIN
0K 03 KOHTPOJIb.
. BelmtonHenne  OLEHOYHOrO
Texymmit Tema 2.2. Jluddepenunanbabie 1K 2.1 1
1.3 [IK 2.2 | 3amaHus (caMOIpoOBEpKa IIO
KOHTPOJIb MCUYUCIICHUS .
TIK 4.1 3TaJ'IOHy).
[IK 42 | BblmonHenne  onEeHOYHOTO
WHIWBHUIYAIBHOTO 3aaHUs
YcrHbII (bpoHTATBHBIHI
Tema 2.3 UnrerpanbHoe OK 01 KOHTPOJIb.
. . BeinonHeHne  OLEHOYHOTO
Texymmit UCUYUCITCHUS QYHKIIUHA OJHOU OK 02
1.4 . 3amanus (caMompoBepKa TI0
KOHTPOJTb IepPEMEHHOI [IK'3.3
ATAJIOHY).
Brimonnenne OIIEHOYHOT'O

WHAWBUAYAJIBHOI'O 3a1aHU .

8




YcrHbIit (bpOoHTANBHBII
OK 01 KOHTPOJIb
. . | OK02 BrinonHeHue  OLIEHOYHOrO
Texymunit Tema 2.4 OmnpeneneHHblit | 11K 1]
1.5 - 3ajanus (camMompoBepKa IO
KOHTPOJIb MHTETpaJl U €ro NpUMEHEHUE 1K 1.4
. ATAJIOHY).
K 2.3
BelnionHeHue  OLEHOYHOrO
WHJMBU1yaJIbHOTO 3aJaHUsl.
VYcerHbii (GpOoHTaIbHBIN
KOHTPOJIb
. Tema 3.1 Matputibl u OK Ol | Bpmonnenne — omnenodsoro
1.6 Texymuid OIDeIeIINTEIH OK 02 3aMaHus  (caMoMpoBepKa II0
' KOHTPOJIb peemnten [IK 3.4
ATAJIOHY).
BeinionHenne  OLEHOYHOrO
UHUBUAYAJIBHOTO 3aJaHUsl.
YcrHbII (bpoHTaTBbHBIIHI
KOHTPOJIb.
. Tema 3.2 Pemenne cucrem | OK Ol BrinosiHeHHE  OLIEHOYHOTO
Tekymumi . OK 02
1.7 JIMHEUHBIX anredpanvecKux 3ajaHusl (camMoIpoBepKa I0
KOHTpPOJIb . K 1.1
YpaBHEHUU ATAJIOHY).
BelltonHeHne  OLEHOYHOrO
WHJMBH1yaJIbHOTO 3aJaHusl.
YcrHbII (GpOoHTaNbHBIN
IIK 1.1 | KOHTpOJb.
Texymit Tema 4.1 IlpamoyrombHas u | [y 12 | BbIIOJAHEHHWE — OLEHOYHOrO
1.8 KOHz oIl TNOJIApHAs CHCTEMA KOOPIMHAT. | [Tk 1.3 | 3a4aHus (caMompoBepKa II0
p Bexrtopsl [IK 1.4 | aTanony).
BreinonHeHne  OLIEHOYHOTO
WHUBUAYAJIBHOTO 3aJJaHHs
VYcrHbii (bpoHTATBHBIHI
KOHTPOJIb.
OK 01 KoHcnekT (mMchMeHHO)
1.9 Texymmit Tema4.2 YpaBHeHue npsmMon Ha OK 02 (c ucnonp3oBanuem UKT)
) KOHTPOJIb IUIOCKOCTH U B TPOCTPAHCTBE 1_1£II§<If56 BeinonHenne  OLIEHOYHOIO
" | 3amanms (camompoBepka IO
ATAJIOHY).
Brimonnenune OIIEHOYHOT'O
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WHIUBUAYAIBHOTO 3aJaHHs
YcTHbI (pOoHTaNBHBII
KOHTPOJIb.
OK 01 | Koncnekr (macemMeHHO)
Texymmit Tema 4.3 VYpaBHeHue uHUN OK 02 (¢ nenonp3osanuem KT)
1.10 KOHTDOIE BTOPOLO TODSLIKA [IK 1.5 | BpllonHenre  OLEHOYHOrO
P P P IIK 1.6 | 3amaHus (camompoBepKka II0
ATAJIOHY).
BrinosiHeHHE  OLIEHOYHOTO
WMHUBUAYAJIBHOTO 3aJJaHHs
Vel (bpoHTaTBHBII
OK 01 KOHTPOJIb
OK 02 Brimonnenne OIICHOYHOTI'O
Texymmit Tema 5.1 Kombunaropuka,
1.11 OK 03 | ananus (camompoBepka 1o
' KOHTPOJIb COOBITHS, BEPOSITHOCTD K 4.3
. ATAJIOHY).
[IK 4.4 B
BIMIOJTHEHHE  OLEHOYHOTO
WHJMBUIYAJIbHOTO 3aaHUsI.
OK 01
OK 02 | Ycrubiid (GpOoHTaNbHBIN
OK 03 KOHTPOJIb
Texymmit Tema 5.2 Ocnopubie monstus | K 1.1 Koncnexr (micemenro)
1.12 . K 1.4 | (cucnonssosanuem UKT)
KOHTPOJIb MaTeMaTHUYECKON CTaTUCTUKHU. .
[IK 2.4 Brimonnenne OIICHOYHOTI'O
[IK 3.2 | 3ananus (caMOIpOBEpKa IIO
[IK 3.4 | aTanony).
OK 01
MK 1.3
sl
721 [Ipomexyrounas | Pazgensr aucuunnuuael EH.01. K 23 SK3aMeH
arrecTamnus MaremaTtuka IIK 2.4
IIK 3.1
I1K 3.2
MK 4.1
1K 4.2
K 4.4

2. @DOHJ OLEHOYHBIX CPEJCTB JUIsl OLEHKH YPOBHS OCBOCHUSI YMEHUM U 3HAHUU 110

JAUCHUITIIINHE

2.1 Marepuansl 11 TEKYIIEr0 KOHTPOJIA

Tema 1. 1 «KomruiekcHbie ynciay.

YcTHBIN ppOHTANBHBIA KOHTPOJIb
1) [Tonb3ysick KOHCIEKTOM JIEKIIUU U PEKOMEHIYEMOM TUTEpaTypoil OTBETUTH Ha BOIIPOCHI:
e Yro takoe MHMMas eauHUIA? Kak BHIYMCIAIOT CTETIEHU MHUMOW eAMHUIIBI? (TIpUMED).
e Kaxkoe uncio Ha3pIBaeTCsi KOMIJIEKCHBIM?
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o Kakue KOMIUIEKCHBIE YHCIa Ha3bIBAIOTCAY YHCTO MHUMBIMU, PABHBIMH, COTPSHKEHHBIMU?
e Kak reoMeTpu4ecKu n300pakaroTCsl KOMILJIEKCHBIC Yrcia?
e Kak 3anuchIBaeTcst KOMIIJIEKCHOE YUCIIO B anreOpandeckoit popme?
e Kak BBINOJHAIOTCS CIOXEHHE , BBIYUTAHHE ,YMHOXKEHHE KOMILIEKCHBIX YHCENl B
anredpanveckoit hopme? (mpumep).
o Kak BEIMOTHSETCS JIeIeHHE KOMIUIEKCHBIX YMCeN B anredpandeckoit popme?(mpumep)
e Yro Ha3pIBaETCS MOJAYJIEM M apryMEHTOM KOMIUIEKCHOTo 4mcia? 3anumurte (GpopMyiisl
JUIS MOJYJIsl U pTyMEHTa KOMIUIEKCHOTO YHCIA.
e Kak 3anuchiBaeTcs KOMIIJIEKCHOE YHCIIO B TPUTOHOMETpUUECKO dhopme?
e Kak 3anuceiBaeTcsi KOMIUIEKCHOE YHCIIO B TIOKa3aTelbHO popme?
e Kak BbIIOMHUTH mepexon OT anreOpandeckod (OpPMBI KOMILJIGKCHOTO  YHCla K
TPUTOHOMETPUUECKOM? K IIOKa3aTEIbHOMN?
e Kak BBINONHUTH TEpPEXOj]] OT TPUTOHOMETPUUYECKON (HOPMBI KOMILJIEKCHOTO YHCIA K
anredpanveckoit? OT mokaszareabHOU ?
2) BbImomHUTE KOHCIEKT Bompoca «/leiicTBus HaJl KOMIUIEKCHBIMU YHCIIaMU B
TPUTOHOMETPHUYECKON ¥ MOKa3aTeIbHON popMe».

3)OueHouyHOE 3aJaHUE

Bapuanr 1
1. Borumciurs i34°5; 7960, (52081, ;1232

2. BBINIOJHATE ACUCTBUS B aNreOpandeckoi popmMe 3ammucu:
1+4i
) 6) (4+i)(2-2i): B) (—6+2i)+(—6—2i)
l —
3. 3amnucaTh KOMIUIEKCHOE YHCJIO B TPUTOHOMETPUUYECKOH (popme:
a)z; =3V2+3iV2  6)z,=—1+4+i B)zz=—i
4. 3amucaTh KOMIUIEKCHOE YHCIIO B ITOKA3aTEIbHON (I)OpMeZ

a)zlzg—\/z—gi6)22=8—8i\/§ B)Z3 = 20

5. 3ammcaTh KOMIUIEKCHOE YHCIIO ayireOpandeckor B popme:
51 . . 5w 2mi
a)z = 3(COS?+lSIH?) 0) z = 5e 3

Bapuanr 2

1. Bouucnuts 17185 (20,9863, 8618

2. BrinonHUTH AeCTBUS B anreOpanyeckoil popme 3anucu:
a) : 3’, ; 6)(5-4i)(3+2i); B) (3+5i)—(6+3i)
4 +5i
3. 3anmcaTh KOMILIEKCHOE YHCIIO B TPUTOHOMETpHUECKOU popme:
a)z, =V3+i6)z, =22 —2iV6  B)z3 =7i
4. 3amucaTh KOMIUIEKCHOE YKCIIO B TTOKa3aTenbHOU dopMme:
a) z; = —3V3i + 3i6) z, = 2 + 2i B)z3 = —5i
5. 3amucaTh KOMIUIEKCHOE YKCIIO anredbpandeckoii B hopme:
7T 7T umi
a) z=8(cosT+isinT) 0)z =2e o
4)O1ueH0YHO€ MHAUBUIYAIBHOE 3a/JaHUE
NuauBuayanbHOE 3a/1aHuE
Tekct 3amanus: MHAUBUyaIbHAs paboTa COCTOUT U3 4 3a7aHuit 32 BapuaHTOB.

Kputepun oneHKH: KakJ10e BEpHO BBHITIOJHEHHOE 33JaHUE OlleHUBaeTcs B 1 Oa.
Ne 1 — 1 Gan
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No2 — 4 6ata

Ne3 — 1 6ann
Ne4 — 2 Ganna
Hroro:
Kon-Bo 6amnos Omnenka
8 «S5»
6-7 «»
4-5 «3»
3 u MeHee «2»
Bapuant | Beruuciure | Boimonnure N3o0pazure 3anumuTe zz B
JIEUCTBUA T€OMETPUUYECKHU TPUTOHOMETPUYECKON U
MoKasarenbHOU hopme
a)Zl + Zy, 6)21 -
Z,3;B)Zy "
Z;T)Z + Z3,
1 ;78940 z1=1-24;2, = 2+ | z;=1-24; Z3=3-31;
1
) ;78533 z,=2-44;7z, =5+ | z;=2-44 z3=\/§—4;;
1
3 34962 z1=3-51;2z, = 2 + | z;=3-54; Z3=3
1
4 ;45675 z1=4-7i;z, = 3+ | z;=4-74; z3=-10
1
5 ;56784 z2,=T-44;2, = 1+ | z;=T7-44; Z3=01;
44
6 ;67893 21=24;2, =9 — Z1=-24 Z3=-51;
31
7 i78910 21:6/[,; Zy = 4 — 21:64,; 7 —ﬁ l i
g=—
iy 2 2
3 89103 | 7 —104i;2z, =8 — | 2,=104 gl V3.
- 3_
Y 2 2
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9 i91016 Z1:-’l:; Zy = 5—44 Z1:—/l: Z3_g — 724/
10 i23765 Zl=8/l:; Zy = 1— Z1:8/i Z3:1-’i;
61
11 j72318 Z1=-2424; 25 = 34 | 2,=-2424 Z3=-1+4;
12 161327 7y =-3-44d; 2, = Z; =-3-44; Z3=2424;
—-81
13 i24600 Z1:-4+5’i; Zy = 74 Z1:—4+5/i; Z3:-2-2’i/;
14 i785 Zl=5_2/[,; Zy; = —44 Zl=5_2/[’ Z3=-3+3/i«;
15 i853 Z1:6+/L; Zy = 54 le6+’i, Z3:_\/§"l:;
16 i534 Zl=1-2/l:; Zy = 2+ Z1:1'2/i’; Z3:-7/i’
31
7 ;535 2,=2424; 2, = 91 | 2,=2+24; z3=4
19 9397 Z1=4,2, =7+ 34 | z1=1 Z3=-31;
20 12250 2,=2-032, = 2 + 4 | =20 Za= — 242 4
2 2
71 ;3139 zi=—44; 2, = 34 Z1=—44 Zz=-1+4;
22 j1148 Zy=2432, =4 zy=-24 Z3= — g% 1
75401 = - =1- =2-74:
23 i 72:=2-Ti;2z, = 1 z,=2-74; 7= 24 24
iy 2 2
24 ;466 z;=1-24;2z, = 1+ | z,=1-24; z3=-2
21
25 725 z=4+424; 2z, = 5 — | z;=4+24; z3=-81;
1
26 {78941 z1=1+24; 2z, = 2 — | z,=1-74; z3=3-34;
1
27 ;34963 71=3+54; 2z, = 2 — | z;=3+454; Z3=3
1
28 i56785 le7+4,i; Zy = 1-— 21:3-4{; Z3:6/L;

44
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5¢ ?
37 2 2
31 72319 | z,=224;2, = 34 | zy=-2424 Z3=-1+1;
32 ;24601 21=4454i;2, = 74 | z,=-4-54; Z3=-2-24;

Tema 2. 1. IIpenensl 1 uX BEIYHCIICHNE
1)YcrHbli ppoHTATBHBIN KOHTPOJIH

HOJ'IB3y5[CB KOHCIICKTOM JICKIIUU U peKOMeHﬂyeMOﬁ HHTepaTypOﬁ OTBCTUTH HA BOIIPOCHI:

1. Yo Ha3BIBAIOT MPEAETIOM OECKOHEYHOM YHMCIIOBOM MOCIe10BaTeIbHOCTH (Vy,)?
2. UTo NOHMMAIOT TIOJT TIPeIeioM (YHKIIUU Ha OECKOHEUYHOCTH?

3. UTo NOHMMAIOT TIOJT TIPeIeioM (YHKIIUU B TOUKE?

4. Kakas ¢yHKIMS Ha3bIBaeTCSl HENIPEPHIBHOM B TOUKE X = a? HAa MPOMEXYTKe X?
5. Kakue apupmerndeckue onepanuy MOKHO BBIITOJHATE HAJI PeaeIaMu?

6. Kak BeuuciuTh mpeen Bo BHyTPEHHEH ToOUKe 00J1acTu onpeaeneHus 0o
37eMeHTapHON QYyHKIUU?

7. Kakas ¢pyHkius Ha3piBaeTcs 6€CKOHEUHO Majiol (6eCKOHEYHO OOJIbINOI) B TOUKE X =
a ? Ha 6eckoHeuUHOCTH?

8. KakoBa B3auMOCBsI3b MEX Ty OECKOHEYHO MAJILIMU M OECKOHEYHO OOJBITUMU?
0. KakoBbI OCHOBHBIC TPUEMBI PACKPHITHS HEOIPEICIICHHOCTEH % , g ,

000,00 — 00, 1°?

2)OneHoYyHOE 3aJ]aHUE:

Bbrancnuts npeznensl pyHKIMil

x2—(m?+n?)-x+mn

1) lim 3otk po

2
. mx?-mx+n
2 llm T e———

) X2R nx2—nx+m-n

3) J}i_)l‘{)lo(\/xz+m-x+n—\/x2—n-x+m)

sinn-x
4) lim
x=0 m-Xx
Bapuant | m n
1 8 9
2 6 4
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3)O1eHouYHOe HHINBHUAYAJbHOE 3aaHUE

Brrunciienue npenenos.

TekcT 3aganusi: UHIUBUAYAIbHAS paboTa COCTOUT U3 5 3aaHuii 32 BapUAHTOB.

KpI/ITepI/II/I OLICHKHU: KaXJ0€ BEPHO BBINTOJIHEHHOC 3a1aHUC OLICHUBACTCS B 1 6amn. Uroro:

Koi-Bo 6ayuios OrneHka
5 «5»
4 «y»
3 «3»
2 1 MeHee «@2@»

Bapuanr Beruuciantes npegen GQyHKIHMu:

1 2 _ 3 . x—2 2 _ sin 12x 3
lim o )}‘j& B +1 X9 lim lim(1 — 2x)x
x>3  5-—x w-3x?—2x—3 | 0 3X x=0

2 x> +3 5x* + 2x — 2 4%% + % . sin10x 3\ %X

lim —————— lim lim lim (1 + _>
x»21—x x—oo 1 — 2x* -1 x—1 x>0 X X—00 X
3 4_1 4_9 X—6 2 sin 3x 1
li X+ X lim X lim —— lim lim(1 + 4x)x
-2 2x+1 x- o x5 + 5x x263 —4/x + 3 x=0 X x>0
4 13 — 2x + x* 2x + 5x° 4x — x3 ~ sin5x _ 4\*
lim lim———— lim lim lim(1+—
x-0 1-—13x o0 4x3 + 12 -2 X+ 2 x-0  2x X0 3x
5 7x — 2x° 6x° +x — 3 Vx+2-3 ~ sin4x X 2
_ lim ———— | lim——— | lim— lim (1+2)"
x-»—1 x4 +1 x>0  X° — 2X x-7 X* — 49 X X x—0 3
6 X +x+4 142x—%/ 2x + 10 i 5sin 4x 3\ X
i ' im im i - =
}(1_[3 5x )1(1_)1’2) 3x° — 1 x~-5 25 — x? x-0 X il_,rg (1 X)
7 2x2 — x>+ 4 5x* + 2x — 2 I X—6 i sin 5x .
li li im————— im . X\x
=3 5-x oo 1—2xt x=63 —1/x + 3 x>0 2X }(l_r)r(} (1 - 3)
8 x* +2x— 4 . X—2 4x% +x . 2sin3x 4\"
lim lim — lim lim lim (1 + —)
x-2 54X xoox® +1 x=»1 x—1 x>0 X x—00 3x
9 x? +3 xt -2 4x — x3 I sin 4x 2\
li m -
x>21—X x= X3 + 5x oty x +2 x>0 5% il_glo (1 + x)
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10 3x+ x* — 1 2x + 5x° V - 5sin 4x _ 3
lim ——— lim TR lim x+t2-3 lim lim(1 — 2x)x
x—>—2 2x+1 x—00 4x3 + 12 7 X2 — 49 x—0 X x—0
11 13 — 2x + x* 6x° +x — 3 I 2x+10 y sin 12x 3\
im—mm im ————— m im i —
}(I_I)I(} 1-3x ;Lrgﬁ x5 — 2x4 x—»—525 — x2 x>0  3X il_fg (1 + X)
12 7x — 2x° 1+2x—x 2 - sin 10x 1
lim 2% e ek S IR lim lim(1 + 4x)x
-1 x2+1 xo0  3x° — 1 x-3x2 —2x —3 x>0 X x=0
13 CEx+4 ox=2 4x2 + x ~ 2sin3x 4\*
lim —— lim — lim lim lim (1 + —)
X2 SX x>0 X? 4+ 1 x->1 X — 1 x—0 X X—00 3X
14 2x* — X+ 4 xt -2 VX+2 -3 _ sin10x 2\ 7%
lim —— 3 lim lim lim (1 _ _)
x— 3 5—x x—- o X5 + 5x =7 X2 — 49 x—0 X Xo>00 x
15 243 8x — 2 2x + 10 sin 4x 1
lim X lim lim lim lim(1 + 4x)x
x> 2 1—x x- o0 X3 + X x->—5 25 — X2 x>0 5% X0
16 3x+ x* -1 6x° +x — 3 - 5sin 4x _ 3
lim ——— lim rrE lim 3 x+2 lim lim(1 — 2x)x
X——2 2x+1 X— 00 XS — 2X4 x>7 X2 —49 x-0 X x—0
17 13 — 2x + x* 2x + 5x° x*—9 . sin12x 3\ %
lim——— im lim lim lim (1 + —)
-0 1-—3x o0 4x3 + 12 w-3x?—2x—3 | 0 3X x-00 X
18 x? +3 1+ 2x—x X—6 sin 5x 2
li lim lim lim(1 + 2x)x
o2 1—x o 3% — 1 x263 —/x + 3 x>0 2X x—>0( )
19 2 _ 4_9 x+1 sin 2x 1
limu lim ox lim > lim lim(1 — 6x)x
x—2 14+x X— 00 X3 + x x-»-11—x x>0 3X x-0
20 7x — 2%° x* -2 4x% — 3x . 5sin4x 5\ 3
lim ———— lim ———— lim lim lim (1 - —)
--1 x*+1 x>0 2% 4+ 5X x=»1 x—1 x>0 3x X—>00 X
21 x*+2x—4 5x* +2x — 2 x* -1 . sin10x _ 2\
lim—— lim ——————— lim —— | lim lim(1+—
-2 54X oo 1—2xt wo-1x2 —2x—3 | 0 3X x-00 3x
22 2 4+6 6x° +x—3 2x—10 2 sin 3x ) 2
lim lim im lim lim(1 — 4x)x
x»21—x xoo X% — 2x4 x5 25 — x? x>0 5X x=0
23 Z_x—4 2x + 5x%3 247 sin 8x 3
limX - lim i 1imX + X lim lim(1 + 5x)x
x—2 X x—00 4x3 + 2 x-»1 Xx—1 x-0 3x x-0
24 o 72Xt x° o 1 4% x/ . x* =27 i 250 4 3x
im——— im —— im—— i —
-0 1-—3x o x5 — 1 =3x2 —2x—3 | 0 3% lim (1 + x)
25 243 8x — 2 x+1 sin 15x 1
lim =" lim — lim lim lim(1 — 2x)x
x-21—x x— o X° + X x--11 — x2 x-0 33X x—0
26 4 _ 9 46 + x 2 sin 2x 2
. X lim lim lim(1 — 5%)x
3x+ x*—1 x> 00 %3 + 5x x-»1 x—1 x>0 5% x=0
lim ———
x--2 2x+1
27 3 —2x + x* 4x* +2x— 1 . X—6 . sin 12x m(1 — 2 )§
lim——— li im————— im im(1 — 2x)x
o0 1—3x oo 1 25t x63 —yx+3 | =0 3x X0
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28 2 +3 -1 I 2x + 10 I sin 5x | (1 4 )X
i im —— im — im i + —
)!LITIZ 1—x )}Ln;, %3 + 2x x>—5 25 — x? x>0  2X Xl—l;?o 3x
29 28 — X+ 7 6x° 4+ 4x — 3 4x — x° . 2sin3x _ 2\*
lim —— lim —— lim —— lim ——— lim (1 - —)
x- 3 5-x x> 2x° — x4 x>=-2 X+ 2 x>0 X X 3x
30 7x — 5%° 3x + 6x° X =9 y sin 7x 4\
lim ——— " — im —— im ; _
xirzll %% +1 Xl_)I’g 4x3 + 12 Xl_l‘)l’; x2—2x—13 x>0 2X ){1—{2 (1 + X)
31 X2 —2x— 4 i 5x — 2 X% + 7x i 5sin 4x 5y &
im— im im——— mm —= i -
Llle X x- o X3 4+ X Llfll x—1 x>0 3X iir?o (1 + x)
32 ’+6 -2 —Jx+2 sin 11x 1
lim = im —— mo VX2 i | lim (1 — 4x)x
x» 2 2—X X— 00 4)(3 + 3x X7 XZ — 49 x-0 2X x—0

Tewma 2.2. JInddhepernnanpHple HCUUCICHUSL
[Tonp3ysCh KOHCIIEKTOM JIEKLIIUA U PEKOMEHIYEMOM JIMTEPATYpPOl OTBETUTH HA BOIIPOCHI:

e Uro Ha3bIBAIOT NPOU3BOAHON QyHKIUK Y = f(X) B TOUKe X(?

e KakoB reomeTpudecKkuii CMbICI IPOU3BOIHOMN?

e B yem 3akmrovaercss pU3NUECKUN CMBICT IPOU3BOAHOM?

¢ Yro HaA3BIBAIOT MIPOM3BOIHON BTOPOTO MOPS/IKA U KAKOB €€ (PU3UICCKUN CMBICI?

e Kak HaliTM NPOU3BOIHYIO CIOXKHON QyHKIMMU?

e B yem 3akirogaercs npu3HaK Bo3pacTaHusA? yobiBaHUs QyHKIMU? IPU3HAK
CYILECTBOBAaHMsI IKCTpeMyMa?

e Kak ¢ noMoIpto nepBoil npou3BoAHOMN Hccaen0BaTh QYHKIMIO HA MOHOTOHHOCTb U
KCTPEMYMBI?

e Kak OTBICKMBAIOT 3KCTPEMYMBbI (PYHKIIMH C TOMOIIBIO0 BTOpOi npou3BogHOi? [Touemy B
TOYKE MaKCUMyMa BTOpasi IPOU3BOHAs OTpULIATENbHA, 8 B TOUKE MUHUMYMa —
MOJIOKUTENbHA?

e B ueM paznuuue Mexay Hax0XJAeHUeM MaKCUMyMa U MUHUMYyMa (pyHKIUH U
HaXO0XJICHHEM ee HauOOJIbIIEero 1 HAMMEHbBILETr0 3HAYCHUN?

e Kak nmercs HanOobIlIee U HAUMEHbIIIEE 3HAUCHUS (YHKIIUU HA TAHHOM OTpe3Ke?

e Kak no 3HaKy BTOpoil MPOM3BOAHOMN ONPEAEIAIOTCS BBITYKIOCTh U BOTHYTOCTh KPUBOM?

e Yro Ha3bpIBAIOT TOUKOM Mepernda U KakoB MPU3HAK ee cylecTBoBaHus? B yem coctout
IPaBUJIO HAXOXAEHUS TOUKH mepernda?

e Kakoil cxemMoil peKkOMeH IyeTcs M0JIb30BAThCA MTPHU MOCTPOCHUH rpaduka GyHKIUU?

2)OneHoyHOE 3aJaHUE

1. UccnenoBarh (hyHKIMIO HA SKCTPEMYM, HAUTH TOUKHU Niepernda u mMoCTPOUTh Tpaduk.

Bl.a) y=- x’+6x°- 9x+3
B2. a) y= 2x*+3x’- 1
B3. a) y= - 2x7-3x°+1

2. HaiiTu HauGoblee 1 HaMMeHblIIee Ha oTpeske |[m; n] 3nadenus dynkmuu f(x) = ax3 +
bx*+cx +d
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Bapuant a b d m

1 -1 9 48 5 -3 10
2 1 -18 105 -35 4 8
3 -1 -3 -45 6 -6 4

3) OueHOYHOE MHAUMBHUIYAIBLHOE 3a/IaHUE

TekcT 3aganusi: UHIUBUAYAIbHAS paboTa COCTOUT U3 5 3aaHuii 32 BapUAHTOB.

Kpurepuu ouneHku:
Nel — 606 (3+3)

Ne2 - 106
Ne3 — 20
Kom-Bo 6amnos Orenka
9 «5»
7-8 «»
5-6 «3»
4 u MeHee @2»

1.MccnenoBarh (1)YHKI_II/IIO Ha DJKCTPEMYM, HaWTU TOYKHU nepem6a, ACHUMIITOTBI H

MOCTPOUTH I'paduK.

Ha)y =x3 —3x +4

2) a)y =%x3—x2—3x+%;

6)f(x)_2x+3 i
0) f(x )—3 —
3)a) )7=lx3—x2—3x+l; 4)a) y=x —6x>+9x-3;
3 3 x* +2
x* -1, 0) f(x )— e
0) f(x)= s
5)a) y=x"+9x" +24x+12; 6)a) y=—x3+—x2—2x—%;
6) f(x )-“jz 2
6) fl0 ="
7)a)y=x3—3x+2 8)a)y=x4 223
0)f(x) = — 6) f(x) = :31

9)a)y=-x"+2x"+3

10)a) y=3x - x°
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_ x?—4 _ x?
6) f()= S 0)f(¥) = 33
11) a)y=x"-3x 12)a) y= - 2 X+ X+ 3x - =
2
0) f(x) = — _ ¥
Sx+2 0) f(x) = 4x+1
13)a)y=-=x- 22+ 2x + = 14) a) y=- x*+6x7- 9x+3
3 2 3 )
_ox°-1
6 f) = =2 DI =
15) a) y=2x"+3x"- 1 16) a) y= - 2x>-3x"+1
_ x%—4 _ x%-1
0)f(x) = — 0)f(x) = —;
17)a) y = - x'+3x-1 18) a) y=- x"- 3x°+4
x%—4 x?
0) f(x) = — 0)f() = 35
19) a)y= x-3x°+6 20) a) y=2x"+3x+2
x2 X242
0) i) =35 0)f(¥) = 3=
21) a) y= -2x7-3x"-2 22) a) y= -X +6x-9x-2
x%+3 x2+1
0) f(x) = — 0)fx)= 77
23) a) y= x-6x"+9x+1 24) a) y= -x>-9x7-24x-12
4—x2 9—x2
0) f(x) = —; 0)f(x) = 33
25)  a)y=-x+3x-5 26)a) y = x> — 3x% + 4
6)f(x) = = 00 =5
27) a) y=x" —6x" +9x-3; 28)a)y = x3 —3x2 + 4
x* -1
4— x* 0) f(x)= ;
0) f(x) 1
29)a) y =x"-2x"-3 30)a) y=x° +9x2 + 24x+12;
x2 _ x%—4
0) f(x) = 7= 6) /()= 33
31) a) y=2x"+3x°+2 32)a) y=x"- 3x
6) ()= = Of)= 75

2.3aBHCHUMOCTH ITyTH OT BPEMEHH MPH TPSMOJIHHEHHOM JIBH)KCHUH 3a]aHa ypaBHeHneM S(t) =
at® + bt* + ct + d.
HaiiTn MakcuManbpHy0 CKOPOCTb JABM)KEHHS TEJIa 1 MOMEHT BPEMEHH, KOria oHa OyeT
JIOCTUTHYTA.

\BapHaHT\a\b‘c‘d\BapHaHT\a]b‘c‘d|
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1 -1 9 0 2 17 —_1 4 15 |6
3
2 T [3 |15 |8 |18 1[5 |[-12 |3
3
3 1|6 |5 |4 [19 1 (9 [ |10
4 -1 12 |-20 |7 20 -1 18 |-80 |12
5 -1 15 |-63 |1 21 -1 12 ]1-30 |17
6 —_1 3 8 -5 22 -1 15 |-25 |8
3
7 -1(2 [3 [10 |23 1[4 [-12 |o
3 3
8 —_1 -4 -5 -1 24 —_1 5 -10 |2
3 3
9 —_1 8 -16 | -5 25 —_1 1 8 -7
3 3
10 —_1 3 0 15 |26 —_1 3 -8 -7
3 3
11 —_1 2 3 5 27 —_1 4 0 28
6 3
2 -1 11 |1 |28 -1[5 [0 [s
6 2 2 3
3 -1[1 [8 |7 |29 19 [0 |2
3
14 —_1 4 I5 |6 30 -1 3 15 |-8
3
15 -1 9 -7 10 |31 —_1 3 8 -5
3
16 -1 I5 |-25 |8 32 -1 12 |-20 |7

3. Haiiti HanboJbliee ¥ HAaMMEHbBIIIEE Ha OTPe3Ke [m; n] 3Hauenus QyHkmuun  (x) =
ax3 + bx? + cx + d, ecnu

Bapuant a b c d m n
1 1 -9 15 -16 0 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 -6 4

7 1 -12 45 -1 2 4

8 1 -9 24 1 1 5

9 1 -6 9 -10 0 2

10 1 -3 -24 7 -3 5

11 1 -12 36 -5 1 7

12 1 -15 63 1 2 4

13 -1 15 -63 1 5 8

14 1 -3 -9 1 -2 4

15 1 3 -9 -2 -4 2

16 1 -3 -24 0 -3 5
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17 1 3 -24 0 -5 3
18 1 -6 -15 3 -2 6
19 1 6 -15 -1 -6 2
20 1 12 45 -2 -6 -2
21 1 -3 -45 4 -4 6
22 1 3 -45 0 -6 4
23 1 9 15 0 -6 0
24 1 9 24 1 -5 -1
25 1 6 9 -1 -4 -2
26 1 -9 15 -16 2 6
27 1 3 -45 8 -1 5
28 1 -48 0 6 -3 4
29 -1 9 48 5 -2 7
30 1 -18 105 -35 3 8
31 -1 -3 -45 6 -6 5
32 1 -12 45 -1 -2 4

Tewma 2.3 HHTerpanpHOe HCUNcIeHne (PyHKIIUU OJHON TIepeMEHHON

YcTHBIH QpOHTANBHBINA KOHTPOIIb

1) HOJ’IBSyﬂCL KOHCIICKTOM JICKIIMHU 1 peKOMeHHyeMOﬁ HHTepaTypOﬁ OTBCTUTH HA BOIIPOCHKHI:

Uro siBasieTcsl OCHOBHOM 3ajjauell MHTErpaJIbHOI0 UCUUCIICHUS?

Kakas ¢pynkuust Ha3piBaeTCsl epBo0Opa3HOil 115 TaHHOM (PYHKIMHU Ha 3aJaHHOM
npomexyTtke? (mpumep)

B uem cocTouT OCHOBHOE CBOMCTBO MEPBOOOPA3HOM?

UTo Ha3bIBAIOT HEOIPEIETICHHBIM UHTETPATIOM?

YeM oTiiMyaeTcss HeONpeAeIeHHbIN HHTErpajl OT NepBooOpa3HON GyHKIUU?
Yemy paBHbI IpoU3BOAHASA U AU dEepeHIInaT HEONPEAEIEHHOTO HHTerpasa?

B 4em 3akiar04aroTcs MpaBUiIO0 MHTETPUPOBAHUS BBIPAXKEHHUS, COIEPIKALIETO
MOCTOSIHHBI MHOKUTENb?

B yeM 3akito4aroTcsl MpaBUIIO MHTETPUPOBAHUS allreOpandyeckoil CyMMbl
byHKIUi?

Yemy paBeH unTerpan ot quddepeHimana HeKoTopoi GyHKIMH?

B 4em cocTOUT reoMeTpUYECKUI CMBICI HEOIIPEAEICHHOTO UHTErpasa?

Kak u3 popmyn nuddepenmpoBanus noayqaroT GopMysibl HHTETPUPOBaHUS?

B ueM cocTouT MeTo HEMOCPECTBEHHOTO MHTETPUPOBaHUs PYHKIUI? (Tipumep)
Kak npoBepuTh, NpaBUIBHO JIU HalI€H UHTErpai?

B uem cocTout MeTO NOJICTAHOBKY MPU HAXO0XKIEHUU HEOIIPENEIEHHOIO
uHTerpana’? (mpumep).

2) CocTaBUTh KOHCIIEKT Bompoca «MeTol MHTETPUPOBAHUS IO YACTSIM.
3)OuenouyHoe 3aJaHue
HaiiTu HeonpeneneHHbIi HHTErpa. (B3auMOIIPOBEPKA)

f(m-x”—

+m-n-cosx)dx

n
m+W
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Jm-x™1—n)-(x™—n-x+5)™"dx

[ x™ - sin(x™*! + m)dx

n
f (Inx) dx
m-x
Bapuant | m
1 7
2 2
3 6

4)OueHoYHOE UHIUBHAYAJIbHOE 3a1aHUE

Tekcr 3amanust: MHAMBUAYadbHAsA paboTa COCTOUT U3 6 3a1aHuii 32 BapHaHTOB.

Kputepun onieHKH: KakJ10€ BEPHO BBIIIOJHEHHOE 3a/laHue oleHuBaercs B 1 6ami. Uroro:

Koin-Bo 6ayuios Orenka
«5»
«y»
3.4 «3»
2 ¥ MeHee @2»
Brruncnuts HeOnpeAeIeHHbIN HHTErpal:
1 2 3 4 5 6
=
o
[av]
=
=3
m
1 f(4x5— f(i/x7+ex Jx\/1+33 JZlnx-dX
X
-+ 2)dx 2 : 2
4 ) J(F —451nx)dx J1—3xd)
7
+ —> dx
X
2 J(3x5 —5x f(i/xé +e* J41+5de JxZ\/B + 7 Jx-sinx
+ 8)dx J (i7 — sin x) dx - dx
X
3
+ —> dx
X
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3 f(sz +x I(W fcos(7x J(Z JZx-ex
— 10)dx f (E + 3sinx +1Ddx | +4x)3dx | - dx
xZ
7 — COS x) dx
— —) dx
X
4 ( 5 X 5 4
3x 2 ( X V3 + 4x 7X - COSX
2 3
+ 3) dx f (— +5e* f d -dx
x8 , 1—6x
3 — 2sin x) dx
+ —) dx
X
> f(sz — 6x j(% Jsin(4 Jx(l Jx3lnx
+ 0,5)dx f (% + 3e* —5x)dx |+ 3x?)*dx|-dx
Zx — 6x) dx
+ —) dx
X
6 4 7[5 1-5x :
(7x* — 3x ( X 2 dx 1 2X - sinx
+ 14)dx f (% + 4e* + 7x)*dx | -dx
5x — 2sin x) dx
+ —) dx
X
7 J(3x5 —x f(i/;+ 9% Je““xdx Jx(Z J6x-cosx
+ 7)dx f (lz _ 4cos x) dx + 3x%)°dx | - dx
X
6
- —> dx
X
8 f(3x4 J(is f(i/;+5x f81+2xdx f\/1+6x fSlnx-dx
x
+0,2x 4 — 3sinx ) dx
— 8)dx + x) dx )
9 9 7[5 : x
(x? = 2x ( X sin(6x (3 x-eX-dx
+5)dx J (i + 4e* +5)dx | —x)%dx
x4-
6 - Sx) dX
- —> dx
x
10 1 5
J(sz—gx f(\/F+ex f\/6—2x f8x-cosx
2
— Agi -dx
+1)dx 431nx)dx fg_xdx
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+ —) dx
x
1 f(5x3—7x f(i/?+8x Je4"3xdx J\/I—Zx Jx-lnx
4
+ 2)dx f (_5 ~ cosx) dx - dx
x
2
- —) dx
x
12 3 4 .
(3x (\/F cos(7x (1 3x - sinx
+ 0,5x f (13 + 4sin x + 1)dx +5x)3dx |-dx
— Ddx Zx — 2cos X) dx
- —) dx
x
13 3 6 . X
(4x3 + 2x (Vx sin(3x x(2 3x-e
— 5)dx f (% + 2cos x —1)dx + 4x?)*dx | - dx
5x — 3X)dx
- —) dx
x
14 f(Zx5 —3x f(i/;+ 7% f31+5xdx f\/B + 2x f5x-cosx
+ 8)dx (i — sin x) dx - dx
5
3
+ —) dx
x
15 j(sz + 7x I(W Jcos(3x J(Z Jx6 - Inx
—10)dx f (iz + 3sinx + 1)dx +5x)3dx | -dx
3x — 2cos x) dx
- —) dx
x
3
16 J(Bxs—; f(s x3 fl_zxd>J\/3+2x J4x-sinx
+7) dx f (32 + 5e* - dx
x
3 — sin X) dx
+ —> dx
X
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17 J-(3x2 - 2x f(% fsin(4 J(6 J6lnx-dx
+0,5)dx f (14 + 3e* —2x)dx | + 3x)*dx
7x — Zx) dx
+ —) dx
x
18 J.(6x4 —x f(7 x5 le‘xdx fx(l f4x-ex
+ 4)dx f (lg + 2" +3x2)*dx | - dx
6x — 4sin x) dx
+ —) dx
x
19 4 71,3 x 4-3x 2
(5x* — 3x (\/x— +4 e dx (2 x“ - Inx
+ 2)dx f (i — 5cos X) dx + 4x)%dx |- dx
2
2
— —) dx
x
7
20 f(2x4 + 8x f(—S j(i/?nx J31+2de J\/1 ¥ 4x J8x-sinx
x
—4dx + f) dx — 2sin X) dx - dx
x
21 J-(x2 —7x j(i/;+ e* Jsin(Zx J(6 JBx-cosx
+ 2)dx f (i _ 4_x) dx + 5) dx —x)%dx |-dx
x4
5
- —) dx
x
22 5 1 55 x X
(6x —Ex (\/x_+e V3 —2x 6x-e
12 2
i — Egj -dx
+ 1) dx J (xz 5sin X) dx J Ty dy
3
+ —> dx
x
23 f(5x4 —2x f(i/;+2x fe“‘zxdx f\/l — 8x f5x-sinx
+ 12)dX J (i — 3cos X) dx -dx
2
2
- —> dx
x
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24 J-(3x2 + 5x f(ﬁ/; fCOS(ZX Jx(Z J9x-cosx
— 1)dx f (% + 2sin x + 1)dx + 7x%)3dx | - dx
3x — COS x) dx
— —) dx
x
2 f(4x3 +x f(sﬁ Jsin(Sx J(Z Jx‘* - Inx
—3)dx f (34 + cos x — 1)dx + 3x)*dx | -dx
Sx - 6X)dx
— —) dx
x
26 f(4x5—2 f(W f(l f7x-ex
+ 2) dx f(i + 3sinx J 3 dsl +30)*dx | -dx
x7 1—6x
3 — COS X) dx
+ —) dx
x
27 f(3x5 — 5x j(s x4 Jsin(4 J(l JZx-cosx
+ 8)dx f (g + 5e* —5x)dx | +7x)*dx | -dx
7x — 2sin X) dx
- —) dx
x
28 J(sz +x f(% JZl"SXdX J(Z JSx-ex
—10)dx f (18 + 3e* + 3x)%dx | -dx
8x - 6x) dX
+ —> dx
x
29 f(3x5 —z f(7 x5 fe‘*‘xdx f\/l + 6x lex
+ 3) dx J (i + 4e* » cosx - dx
x4-
2 — 2sin X) dx
+ —) dx
x
30 j (3x% — 6x f (Vs + 9% J gl+2x(x J (3 J 3Inx - dx
+ 0,5)dx f (% — 4cos X) dx — x)%dx
5
+ —) dx
x
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1
3 J-(7x4 - 3x f(—z f(s\/;+ 5% fsin(6x f\/6— 2x f6x-sinx
X
+ 14)dx B g) dx — 3sin X) dx | +5)dx - dx
X
32 5 7 5
(3x> —x ( X V1 -—2x X * COSX
+ 7)dx f (15 + 4e* dx -dx
f — 3") dx 3-x
+ —) dx
X

Tema 2.4 OnpeneneHHbIN HHTETPaN U €70 IPUMEHEHUE.

1)YcTHbll (ppOHTANBHBINA KOHTPOJIb

HOHLSYHCB KOHCIICKTOM JICKIIUHU U pCKOMCHﬂyeMOﬁ JmTepaTypoﬁ OTBCTUTH HA BOIIPOCHI:

Yt0 Takoe onpeeaeHHbli HHTerpan ot GpyHkuuu y = f(x) mo orpesky [a; b]?

B uem cocTouT reoMeTpuUeCcKuil CMBICI OTIPEICIICHHOTO UHTErpasia?

B ueMm coctout (bPISI/I‘ICCKI/Iﬁ CMBICJI OIIPEACIICHHOI'O I/IHTerElJ'Ia‘.7

C noMo1bI0 Kakoil (popMyITbl BEIYUCIISIOT ONPEIeIICHHBIN HHTETpa?

KakoBbI OCHOBHBIE CBOICTBA OMPEICTICHHOTO HHTETrpaia?

KakoBa cxema pelieHus 3a/1aqul Ha BBIYKCICHHE MJI0MAAN (PUTYPBI C TOMOIIBIO
oTpeieIieHHOro UHTerpaia? (mpumep)

KakoBa cxema pemeHus pU3NYeCKHUX 3a1a4 ¢ IOMOIIBIO ONPEIEIIEHHOr0 HTerpaa’?

(mpumep)

2)OneHoyHOE 3aJaHUe

1. HaliTi niomaas GUrypsl, orpaHU4e€HHON TMHUSAMMU:
a) y = x>-10x+25, y = 5-x

o)y =x%y=2-xy=0.
2. CKOpOCTb TOUKH, JBMXKYLIEHCS MIPSIMOJIMHENHO, 3ajaHa ypaBHEHHEM S (t) = 3t

Beruncnute myTh, IPOWICHHBINA TOUYKOU 3a 5 CEKYH/]I IOCJIE HayaJla IBUKCHHUS.
3. Boruncaute paboTy, COBEPIICHHYIO IIPU PACTSKEHUH MPY>KUHBI HA 6 CM, €CITU JUIs
CKaTud ee Ha 3 CM HYKHO NPWIOKUTh cuity 15 H

3)O1eH0YHOe UHANBUAYAJIBHOE 3a1aHUE

Tekct 3amanuss: UHANBUAYaTbHAs padoTa COCTOUT U3 4 3a/1aHuii 32 BapUAHTOB.

Kputepun onieHKH: Kak/10e BEpHO BBIIIOJHEHHOE 3a/laHue olleHuBaeTcs B 1 6ami. Uroro:
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Komn-Bo 6amnoB Onenka
4 «S5»
3 «4»
2 «3»
1 u meHee «W2»
Haiitu miomans GpuUrypsl, OorpaHHueHHON JTHHUSAMMU:
Bapuant 1 2 3 4
1 FI_XZaFO y:xz_ljy:()’ X= Y= _Xzay:X+ y:Xz,y:\/i
0,x=1 2,y=0
2 y=4-x> , y=0 y=x"-4,y=0,x = y=4x—-x"y=4 |y=4-x",y=2-
0,x=-1 -X,y=0 X
3 Fg-xzo Y:O y:X2'9ay:0 s X= - y:X3: Y:(X_ y:4X_X23y:X
2,x=1 2%, y=0
4 y=x+1,x=1,x=2, | y=x-1,x=0,y=0 |y=(x+1)7y=1 y=x",y=1x
FO _Xayzo
5 Fx2+2,x=—2,x=1, y=—x3—1,x=O,X= y=4x-Xx",y=X, y=(x+1)2,y=3
y=0 -1, y=0 y=0 +x
6 sz-l,le,xzz, y=x3-1,x=-1,y=O y=4—x2,y=2- y=x3, y=(x-—
y=0 X,y=0 2)%,x=0
7 y=x"-4,x=2,x=3, |y=-x-Lx=1,x= |y=x+1)7y=3 |y=4-x",y=x+
y=0 -1, y=0 +x,y=0 2
8 y=x"+3,x=0,x=1, |y=x-1,x=-1, y=-x, y=(x+ |y=x+3,y=(x+
y=0 x=0, y=0 2% y=0 1y’
9 y:X3+17 X= _1’ y:XZ_I’ yZO y:XZ, :\/ia y y:4X_X2’y:4
x=1, y=0 =0,x= - X
10 y:X3+17 XZO, lea y= X2 _43 yZO y:X3, y= \/i, y y= (X+ 1)25 y= 1
y=0 =0,x=9 -X
11 y=x"-1,x=1,x=2, |y=x"-9,y=0 y=x+2,y=4- |y=vx y=x
y=0 x5,y=0
12 y=x-Lx=2,x= [y=x"-1,y=0,x=0 |y=x’,y=vx, vy |y=3+xy=(x+
-1, y=0 =0, x =2 1)?
13 y=-x"+1,x=-1, y=x"-4,y=0,x=1 |y=x’y=vx, y |Y=Xy=4x-x
X:17 FO :O,X:9
14 y=x+2,x=-1, y=x"-9,y=0 , x= y=x,y=vx,y |y=2-x,y=4-
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2

x=1, y=0 1,x=2 =0,x= X

15 y=X"+4, x=-1, y=-x-1L,x=1,y=0 | y=4-X,y=4x— | y=+x, y=x’
X=1,y=0 X2ay:O

16 y=x"43,x=0,x=1, |y=x"-4,y=0,x= y=x.y=vX, y y=4x-xy=4-—
y=0 2,x=-1 =0,x= xx=0

17 y=x"+1,x=-1, y=x-9,y=0 ,x=- |y=x’,y=+%, y y2=x+2,y=4—
x=1, y=0 2,x=3 =0, x =3 X

18 y=2x2,x=—l,x=2, y=-x"-1,x=2,x= y=(x—2)2,y= x=0,y=—x3,
y=0 0, y=0 X, y=0 y=(x+2)

19 y=2x5,x=-2,x=1, [y=x"-1,x=-1,y=0 | y=x* y=+x, vy |y=4-x,y=4x-
y=0 =0,x=5 x°

20 y=x"+1, x=-2, x=0, | y=x"-4,y=0,x = y=x%y=vVX, y x=0,y=x", y=
y=0 I,x=-1 =0,x=3 (x -2’

21 y=x+1,x=0,x=1, |y=x"-9,y=0 ,x=- |y=1-xy=(x+ |y=4-x",y=2+
y=0 2,x=2 1), y=0 X

22 y=x"42, x=-1, y=x-1,x=-2,y=0 |y=x,y=4x-x°, |y=-x, y=(x+
x=1, y=0 y=0 2",

x=0

23 y=x"+3, x=-1, y=-x-1,x=2,x= y=x,y=vVX, y x=0,y=4x —x°,
XZO,FO 17}:0 :O,X:6 y:4—X

24 y=x"+2,x=1,x=2, | y=-x-1,x=2, y=0 y=x%y=vVX, y y=x+1)7 y=x
y=0 =0,x=5 +3

25 y=x"+1,x=0, x=2, |y=-x"-1,x=3, y=0 y=x,y=vx,y |y=2+x,y=4-
y=0 =0,x =7 x*

26 y=x+1,x=0,x=1, |y=x"-1,y=0, x= |y=2-x,y=4— |y=9-x",y=3-
y=0 0,x=1 x5, y=0 X

27 y=x-1,x=1,x=2, |y=x"-4,y=0,x= y=xLy=vx,y |y=1-x,y=(x+
y=0 0,x=-1 =0,x=6 1)’

28 y:_X3_1aX:'2aX: FX2‘9;FO s X= - Y:3+X9Y:(X+ y:(X+2)27X:
-1, y=0 2,x=1 1%, y=0 0,

y=-x’

29 y=-x"+1,x=-1, y=x-1,x=0,y=0 |y=(x+2)7y=- |y=3-x,y=9-
x=1, y=0 x>, y=0 X’

30 y=x+2,x=-1, y=-x"-1,x=0, x= y=x,y=vVX, y y=(x-2),x=
x=1, y=0 -1, y=0 =0,x=7 0,y=x’

31 y=x"+4, x=-1, y=x-1,x=-1,y=0 |y=-%x", y=Q2+ |y=9-x",y=x+

29




x=1, y=0 x)*, y=0 3
32 y=x"43,x=0,x=1, |y=-x-1,x=1,x= y=x,y=vx,y |y=4-x,x=0,
y=0 -1, y=0 =0,x=8 y=4x-x°

Tema 3.1. «MaTpHuIlbl U ONIPEICTUTEIIN.

YcTHBIN GPOHTATBHBIN OMPOC:

XN AP =

I cToJIona?

Kpurepuu:

Hroro:

JlaTb onpeneneHre NOHATUIO MaTpULA
Kakwue Buapl matpuil Ob1BaroT?

Kak yMHOXUTBH MaTpuIly Ha YUCIIO?
Kax BBINOJIIHUTH 1EHICTBHE YMHOKEHUE MATPHILL?

Kax BBHITIOJIHUTH I[GﬁCTBPIﬂ CJIOKCHHA U BbIYUTAHUA ManI/IH?

OueHoyHoe UHAMBUYAJIbHOE 3aJaHUE
Tekct 3amanus: MHAUBUyaJIbHASI paboTa COCTOUT U3 2 3a7aHuil 32 BapUaHTOB.

Nel — 36 (1+2)

Ne2 — 36 (1+1+1)

JlaiiTe onpeesieHre onpeaeanuTelis BToporo nopsaaka. Crocod BeIYUCICHUA?
[aiiTe onpeneneHue onpeaeauTess TpeTbero nopsaka. Crocod BEIYUCICHUS?
Onpenenurens 4-ro mopsiaka U criocod BEIYUCICHUS PA3JI0KEHUEM T10 JIEMEHTaM CTPOKHU

Koin-8o 6ayuios

Orenka

«5»

«4»

3-4

«3»

2 ¥ MEeHee

2»

1.Berancnuthb OIMPCACIIUTCIIN.

Bapuant | Beruucnure onpenenutens 3 Beruucnute onpeaenurens 4 nopsaka,
MOpSIIKA, UCTIONB3YsT METO/ UCTIONB3YS METO]T PA3JI0KEHHSI 10 IIEMEHTaM
TPEYTOJIbHUKOB CTpPOKH (cTON011a)

1 1 2 3 1 -1 1 2

1 4 9 2 3 5
1 8 27 4 -3 1 -2
-1 0 2 1
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Bapuant
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27 32 1\(2 5 4 3\ (3
1 0 3 1
4 1 6[-|]2 -1 0 +| 6 .
21 6 2
6 4 2)\3 0 41 1 -
28 34 1\Y(1 5 3 4 1 3
(1241J
21 5|12 -1 0 1]|+(5 O |-
01 31
\6412013 1 —4
29 2 1
1 2 3
1 4 -1 2 1 4 0 1 0 4
. — 43 4 2
3 -1 5 3)|-71 3 2 -3 5
-2 50
4 1 2
30 5 3 8
2 1
(24—23)240(605) 6 3
6 3 5 2)|l6 7 2| a4 2 7
3 5
4 2 1
31 2 4 5 1 3
1 3 5 4
331 1 -4|(2 1 4 5
d4 -1 0 2|+ .
6 7 1 50[1064]
6 0 3 7
7 5 3 4 1
32 1 3
2 0 10
21013 1 41
[ )-51—4+( j-321
3012 4 21 3
-1 0 2 2 1
2 1 3

Tema 3.2. «Pemenne cucTeMbl IMHENHBIX YPABHEHUI.

VYcTHBIN QpOHTAIBHBIA KOHTPOJIb

1. HOHBSYHCL KOHCIICKTOM JICKIITUU U pCKOMeHI[yeMOﬁ JIHTCp&TypOfI OTBCTUTH HA BOIIPOCHI:

UYto Ha3bIBAIOT 3JIEMEHTAPHOM CUCTEMON JTMHEHHBIX alredpanyecKux ypaBHEHUH
(CJIAY)?

Yro HazpIBaroT penieHneM aeMenTapHoi CJIAY?

Yo Ha3bIBaIOT OCHOBHON MaTpHIIEeH, paCIIMPEHHON MaTpHUIIeH, CTOIO0IIOM
CBOOOJTHBIX YJIEHOB, CTOJOIIOM HEM3BECTHBIX, 37eMeHTapHoi CIIAY?

KakoBbl ocHOBHBIE MeTO1bI perienus CJIAY?

B yem cyts Mmetona Kpamepa s pemenus CJIAY? (nmpumep)
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e B uem cyts MeTona ['aycca quis pemenus CJIAY? (nmpumep)

2. CocTaBUTh KOHCIIEKT BOIlpoca «MaTpHUHbII METO/ PEIIEHUS CUCTEM JIMHENHBIX YPABHEHUID.

OLeHOYHOE 3aJaHue
1. Pewuumo CJIAY: a) memooom Kpamepa 6) memooom I'aycca
kx +ly + mz =n,
px+qy+rz=s,
tx+ fy+gz=nh.

Bapuanr | k l m n 14 q r S t f g h
4 1 1 -1 0 2 3 -2 2 3 -2 0 1
5 1 1 1 4 2 1 3 9 3 -1 0
6 2 1 1 3 5 -2 3 0 1 0 2 5
2 3 11 5
2. Bpruucnauth onpenenuTenb:l] 1 5 2
33 9 5
21 3 2

OneHoYHOE MHIWBHIYATIbHOE 3aJJaHUE
Tekct 3aganus: MHAMBUAyaIbHAs pa0d0Ta COCTOUT U3 2 3aJaHui 25 BapHAHTOB.
Nel — 5 6annoB (4 6aina — 3a KaKIblii onpeAenuTeb, 10amt — oTBeT)
No2 — 5 Gamnos (2 6amna — npsiMoi Xo1, 2 6amia — oOpaTHbIM X0/, 1 6amT — OTBET)

Uroro:
Ko:-Bo 6anios Onenka
9-10 «S»
7-8 «4»
5-6 «3»
4 u meHee «2»

1. Jlana cucrema nuHeiHbIX ypaBHeHui. Pemmte ee 1) meromom Kpamepa; 2) merogom
I"aycca; 3) MaTpu4HBIM METOJOM

BapuanTt Bapuant

1 2x; + X%, +3x, =7, 17 2x;— x, =3x; =0,
2)61 + 3x2 + X3 = 1, 3)(1 + 4X2 + ZX3 = 1,
3x; +2x, + x5 =6; X +5x, + x3=-3

2 2x; — Xy +2x5 =3, 18 =3x; +5x, +6x;3 =8,
xl + xz +2x3 = _47 3xl + X2 + X3 = _4,
4x) +xp +4x53 =-3; xX;— 4x, —2x3=-9;
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3 3x; = xy + x5 =12, 19 3x+ x4 x3=-4,
X +2x, +4x5 =6, —3x; +5x, +6x35 =36,
Sxp+xy +2x3=3; X —4x, —2x3 =-19;

4 2x, —x, +3x5 =4, 20 3x,— x, + x5 =—11,

x1+3x2—X3=11, le+ x2 +2.X3:8,
X) = 2xy +2x3 =7 X +2x, +4 x5 =16;

5 3x; —2x, +4x; =12, 21 3%, — X+ x3=9,
3x, +4x, —2x5 =6, Sxp+ xp +2x5 =11,

2x) — Xy —x3 =-9; X +2x, +4x5=19;

6 8x, +3x, —6x; =4, 22 2x; +3x, + x;3 =4,

Xp+xy —2x3 =2, 2x; + x5 +3x3 =0,
4x; +x, —3x3 = =5; 3, +2x,+ x3=1;

7 4x; +x, =3x, =9, 23 2x;+3x, + x5 =12,

X+ Xy —x3 =2, 2x, + x, +3x; =16,
8x1 +3x2 _6X3 = 12; 3x1 + 2x2 + X3 = 8;

8 2x; +3x, +4x5 =33, 24 X; —2x, +3x; =14,
Tx; —5x, =24, 2x; +3x, —4x5 = —16,
4x, +11x5 =39; 3x; —2x, —5x3 ==§;

9 2x, +3x, +4x; =12, 25 3x, +4 x, - 2x, =11,
Tx) —5x, +3x3 =33, 2x— x,— x, =4,

4x, + x3=-7, 3x,—2x,+4x, =11.
10 X +4x; —x3 =6, 26 2x) + x5 +3x53 =7,
S5x, +4x; =-20, 2x;4+3x, +x3 =1,
3x; —2x, +5x3 =-22; 3x; +2x, +x3 =6

11 3x; —2x, +4xy =21, 27 3x; —x, +x3 =12,
3x; +4x, —2x3 =9, X, +2x, +4x5 =6,
2x; = x,— x3=10; Sx;+xy +2x3 =3;

12 3x —2x, —5x5 =5, 28 8x; +3x, —6x5 =4,
2x; +3x, —4x5 =12, Xp+xy—2x3 =2,

X —2x, +3x3=—1; 4x) + x5 —3x3 =-5;

13 4x,+ x, +4x; =19, 29 X, +4x, —x3 =6,
le - x2 + 2.X3 = 11, sz +4X3 = _20,

X1+ Xy +2x;3 =8 3x; —2xy +5x53 = -22;

14 2%, — Xy +2x; =0, 30 2x;— Xy +2x; =8,

4x, + x, +4x5 =06, X+ x, +2x5 =11,
X\ + Xy +2x3 =4 4x)+ xp +4x5 =22
15 2x; — Xy +2x; =8, 31 3% — X+ x3=9,

X+ Xy +2x53 =11,
4x) + xp +4x5 =22

Sxp+ xp +2x5 =11,
X +2x, +4x5=19;

39



16

2x,— x, —3x3=-9, 32 —3x; +5x, +6x5 =8,
X, +5x, + x5 =20, 3+ xp+ x5 =4,
3x) +4x, +2x53 =15; Xp— 4xy —2x3=-9;

Tema 4.1 «IIpssmoyronbHas cucrema KoopauHaT. BeKTopsi»

VYcTHbIN GPOHTATBHBIN KOHTPOJIb

[Tonb3ysich KOHCIEKTOM JIEKIIMU U PEKOMEHAYEMOM JTUTepaTypoil OTBETUTh Ha BOPOCHI:

Kakyro BenunHy Ha3bIBaAIOT CKAJIAPHON?

Kakyro BenunHy Ha3bIBalOT BEKTOPHOM?

YT0 Ha3BIBAIOT BEKTOPOM?

Uto Ha3bIBAIOT IJIMHOW BEKTOpa?

Kakue BeKTOpbl Ha3bIBaIOT OJIMHAKOBO (IIPOTHBOIOJIOKHO) HAIIPaBIEHHBIMU?
Kakue BeKTOpbl Ha3bIBaIOT KOJIMHEAPHBIMU?

Kakue BeKTOpbI Ha3bIBAIOT KOMIUIAHAPHBIMU ?

Kakue BeKTOpbI Ha3bIBaIOT PaBHBIMU, IIPOTUBOIIOIOKHBIMU ?

PacckaxuTe 0 TMHEHHBIX onepanusax HaJl BEKTOPAMH.

Kakass COBOKYMHOCTh BEKTOPOB  HA3bIBACTCS  JIMHEWHO-3aBUCUMOW  (JTMHEHHO-
HE3aBHCUMOI)?

Kakyro coBOKYNTHOCTh BEKTOPOB Ha3bIBatOT 0a3ucom?

Urto Ha3bIBalOT KOOPAUHATAMU BEKTOpa?

Kakumu cBoiicTBamu 00J1a1a10T KOOPUHATHI BEKTOPOB?

Urto Ha3bIBAIOT NPOEKIMEN BEKTOpa Ha OCh?

YTo Ha3BIBAOT CKAJISPHBIM ITPOU3BENEHUEM BEKTOPOB?

Kakumu coiicTBamu 001ajaeT CKaJIIpHOE MPOU3BEIEHIE BEKTOPOB?

Kak BBIYMCIISAIOT CKAIIPHOE IPOU3BEIEHUE BEKTOPOB, 3alaHHBIX KOOpAUHATAMU ?
Kak HaliTu yroa Mexay BeKTopamu?

Kak HaliTu paccTosiHUE MEXAYy TOUYKaMH, 3aJaHHBIMU KOOpAUHATAMU?

Kak HaliTu AyIinHy BEKTOpa, 3alaHHOr0 KOOpANHATaMH?

KakoBa reomerpuueckas HHTEpIpeTaIysl CKaJIIPHOTO MTPOU3BEACHUS BEKTOPOB?
Yto Ha3bIBalOT BEKTOPHBIM ITPOU3BEAEHUEM BEKTOPOB?

Kak BBIYMCIIAIOT BEKTOPHOE IPOU3BE/IEHNE BEKTOPOB, 3aJaHHBIX KOOpIUHATAMU?
KakoBbl cBOICTBa BEKTOPHOTO MTPOU3BEAECHUS BEKTOPOB?

KakoB reomerpuueckuii CMbICI BEKTOPHOTO IIPOU3BEIEHUSI BEKTOPOB?

Yto Ha3bpIBalOT CMELIaHHBIM IIPOU3BEIEHUEM BEKTOPOB?

Kak BBIUMCIIAIOT CMENIaHHOE IPOU3BEIEHUE BEKTOPOB, 33JaHHBIX KOOpAUHATAMU?
KakoBbI CBOMCTBA CMEIAHHOTO TPOU3BEIEHUSI BEKTOPOB?

KakoB reoMeTpruecKkuii CMbICI CMEIIAHHOTO MPOU3BEAEHUS BEKTOPOB?

KakoBsl (puzndeckre NpuaokKeH!s CKaIIPHOTO U BEKTOPHOTO MTPOU3BEACHUIN BEKTOPOB?

OneHoYHOE 3aJaHue

Camocmosmenbroe blnoaHeHue Mmunogo2o pacuema (caMonpoeepKa no omajioHy pemeﬂuﬂ):
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1. B Ttpeyrompauke ABC wu3BectHbl koopaumHaTel Touku A(3,-1,5), u BekTop

AB =21 +5j- 3k BC =3i-4j+k .
. Haittu koopaunats! Bepuina B u C.

2. IIpoBepuTh, SABISIETCS JIU TPEYTOJIbHUK, 3aIaHHBIN CBOUMH BEPIIMHAMU, PABHOCTOPOHHUM:
A(-L-5-2), B(-40-2), C-7-4-3)

3. OnpenenuTs, JeKaT JIM JaHHbIE TOYKU Ha OJHON MPSMOM:

a) P32 -0 QG -14), RL-T713)

4. OnpenenuThb, KakKhe U3 HIKENEPEYMCIEHHBIX BEKTOPOB
a=( 2 3); b=0 LT D c= 0 2 d=L 2 0y p=(0 0 4,
g=(0 3 0 m=(-2 0 0

KOJUIMHEAPHBI C OCBIO a0CIHCC, C OCBIO0 OPJMHAT, C OCHIO AIIIINKAT.
5. BBISICHUTB, KOJUTMHEAPHBI JIX BEKTOpa a U b eciu:

a) a=(4 5 -2, b= 5 2) 0) a=(Z -1 L b=4 Z -2
6) a=(4 3 -2)_ b= & -4 ¢ a=(-4 2 0 b=2 -1 0
d a=(3 0 2) b=(3 2 0, e a=( 4 6, b=(3 6 9)

OrneHoYHOE 3a7aHue
C(,ZMOCWZOﬂme]le0€ 6blNOJIHEeHUEe MUnoeoco pacdema (camonpoeepka no omaijiory pemenuﬂ):

1. 3anmansl Bektopsl a =(-1,2,0), j= (0, 1, 0). Beraucmurs: Cos (a” j).

2. HaliTu KOOpJIMHATBI BEKTOPA € = a X b, ecn a=(2,-14), b=(-42-8).

3. BekTOopsl @ M b B3aUMHO HepHeHMMKYISApHB, |a| = 3, |b| = 4. BoumciuTs: |
(3a —b)x(a—2b)|.

4. Beruncnuts momans tpeyroibauka ABC ¢ Bepmmnamu A(2, 1, 3), B(1, 0, 4), C(5, 1, 2).

5. BeraucauTs mwiomaas TpeyrojabHUKa, BEPIIMHAMUA KOTOPOTO SIBIISIFOTCS TOUKH:
M(3;4), N(-2;3), P(4;5).

6. B HexoTopoM Oasmce BEKTOPHI 3afaHbl KoopauHaramu: a = (1,1,2), e, = (2,2,-1), e,(0,4,8),
e, (-1,-1,3).

Y06enutbes, 4TO BEKTOPHI €, €2, €3 00pa3yroT 0a3uc, U HAlTH B HEM KOOPAMHATHI BEKTOpa

a=(1,1,2)

Tema 4.2 «YpaBHeHI/IC HpHMOﬁ Ha IIJIOCKOCTHU U B IPOCTPAHCTBEC>
OHGHO‘IHOG HWHIAUBUAYAJIIbBHOC 3a/IaHUC

OLEHOYHOE 3aJaHue
CaMOCTOHTCJ’IBHOG BBIIIOJIHCHUEC TUITIOBOT'O pacqua (B3aI/IMOHpOBepKa 110 3TaJ'IOHy pCH_IGHI/IH)Z

1. Tpu BepmmHbI mapamienorpamma A (3; -5), B (5; -3), C (-1; 3). OnpenenuTs 4eTBEPTYIO
BepuinHy D, mpotusononoxuyro B.

2. Otpe30k, orpaHndeHHbId Toukamu A 1; -3), B (4; 3) pa3nenen Ha Tpu paBHBIE YacTH.
Onpenenutb KOOPIAUHATHI TOUYEK JEJICHUSI.
3. BeluncauTh mioniaab TpeyrojibHUKa, BEPIIMHAMU KOTOPOTO SBISIOTCA TOUKU: A (2; -
3),B(3:2), C(-2;5);
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4. Hauer Touku A (0; 0), B (3; -4), C (-3; 4), D (-2; 2), E (10; -3). Onpenenuts
paccrosHue d MeXIy TOUKaMH:

a) AuB. 6) Bu C.

5. Jlanbl BepmuHbl TpeyroisHuka A (1; -3), B (3; -5), C (-5; 7). Onpenenuts cepennHbl
ero CTOPOH.

O1uieHOYHOE 3a7]aHKE
CamocTosTeIpHOE BBITIOTHEHNE THIIOBOTO pacyeTa (B3anMOIPOBEPKa MO ITAIOHY PEIICHUS):

1. Touku P1, P2, P3, P4, P5 pacnonoxensl Ha mpsmoi 3x-2y-6=0; ux abOcuuccel
COOTBETCTBEHHO paBHbI yuciaMm 4, 0, 2, -2, -6. OnpeaenuTb OpAUHATHI ITUX TOYEK.
2. Croponbl TtpeyronbHuka AB, BC u AC tpeyronbuuka ABC 1aHbl COOTBETCTBEHHO
ypaBHeHUAMHU 4x+3y-5=0, x-3y+10=0, x-2=0. Onpenennuts KOOPAUHATHI ETO BEPIIMH.
3. Mana npsimast 5x+3y-3=0. Onpenenuts yrioBoi ko3 puiment k mpsmoii:
1) napayuienpHON JaHHOW NPSIMOM
2) nepeneHuKyJIIpHON TaHHOU MTPSIMOH.
4. lansl BepiinHbl TpeyroiabHuka A(4;6), B(-4;0), C (-1; -4). CoctaBuTh ypaBHEHUS
a) TpéX ero CTOPOH;
0) MeIMaHbl, MPOBEIEHHON U3 BEPIIMHBI A.
5. CocTaBUTh ypaBHEHUSI CTOPOH TPEYroibHHKA, 3Has 0/iHYy ero Bepuuny C (4; -1), a Takxke
ypaBHEHUE BbICOTHI 2X-3y+12=0 u meauansl 2x+3y=0, NpoBeI€HHBIX U3 OJHOI BEPLINHBI.
6. Haiitu npoexmuto Touku P(-8;12) Ha npsamyro, mpoxoasiyto uepe3 Touku A (2; -3) u B(-5;1).
7. HaliTn ypaBHeHHE MPSAMOA, TPUHAJISkKAIIECH MyUKy OpAMbIX o(X+2y-5) + B(3x-2y+1) = 0.
OneHoyHOE HHIMBUYaIbHOE 3aJaHueE
NunuBunyansHoe 3aganue Ne 5.
TexeT 3a1aHusA: MHAUBUAYAIbHAS paboTa COCTOMUT U3 5 3amanuii 10 BapuaHTOB.
Jlanbl BepIIMHBI TPEYTOabHUKA A(Ay; ay) , B (by; by), C(cy; ¢y)). Onpenenurs:
1) IAMHBI CTOPOH TPEYroJIbHUKA;
2) yron A TpeyroyibHUKa,
3) MHY MeTuaHbl, MPOBEJECHHOMN U3 BEPIITNHEI A;
4) nUHY BBICOTHI, MPOBEACHHON U3 BEPILUHBI A;
5) TIomaas TPEyroibHUKA.

Ne BapuanTa
A B C

1 (4; 6) (-5;2) (4; -4)
2 (4:3) (-3;-1 2;2)
3 (-2;-2) 1;3) 1;4)
4 (2;4) (3s D (-1;2)
5 (2:4) 1;-2) (-1:-2)
6 (-1;-2) (-1;3) ;4
7 1;3) -2;4) 1;3)
8 (2;-4) (-3:-2) 0; D
9 (3:4) (-2, 1) (2;-3)
10 0;2) (2:-3) (35 2)

KpI/ITepI/II/I BBICTABJICHHA OLICHOK 3a MHAWBUAYAJIbHOC 3a/IaHUC!

Onenka «5» - Bce 5 3a7jaHUM PEIIeHbI TPaBUIIHHO;
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«» - 4 3agaHus pelIeHbI MPABWIBHO;
«3» - 3 3amaHus penieHbl IPaBUIIBHO;

«2» - 2 ¥ MeHee 3aJIaHUH PEeIIeHbl TPaBUIIbHO.

Tema 2.2 «YpaBHEHUE JINHUN BTOPOTO TOPSAAKA.
OueHoYHOE HHAMBUYaJIbHOE 3aJJaHNE

CaMOCTOSTENbHOE BEIIIOJIHEHUE TUIIOBOIO pacucTa (caMonpOBepKa I10 3TAaJIOHY peHICHI/IH):

1. CocraBuTh ypaBHEHHWE OKPYXHOCTH C IIEHTPOM B 3aJlaHHOH TOYKE S M JIaHHBIM
paguycom 1: S (2; -3), r=3;

2. JIns yka3aHHOW OKPY)KHOCTH OTPEIEIUTh KOOPAUHATHI IICHTPa S U paguyc I:
a) 4x’ +4y* +16x-32y—-41=0

3. CocTaBuUTh ypaBHEHHE OKPYXHOCTH KaCaloIICHCs KOOPJAWHATHBIX OCeHd MW JIexaliein
B IV uerBepTH, ecnu ee paauyc paBeH 4.

2 2 _
4. HaifTu KOOpAMHATHI BEPIINH, OCH, (DOKYCHI U SKCIIEHTPUCUTET HIUIHIICA: 25x"+9y* =300

5. HaiiTu KoOpAMHATHl BEpIIMH, OCH, (OKYCHI, SKCUECHTPUCHUTET W YPABHEHUS ACHUMITOT

2 2 _ 2 2 _
rumepGorpt: a) 10X ~9y" +144=0 gy 16x" =9y —64x-54y -161=0

2 _ -—
6. HaiiTi KoopauHaThl GOKyca M HAMCATh YPAaBHEHHE IUPEKTPUCHI IS mapabonsl X = 16y

7. CocTaBUTh ypaBHEHHE Tapaboyibl C BEPIIMHON B Hayaje KOOPAWHAT, 3HAas KOOPIUHATHI

doxyca: F (6; 0).
OneHouHOE HHIMBUYaIbHOE 3aJaHue
3ananue 1. Jlana npsimast Ax + By + C = 0. CocTtaBuTh ypaBHEHHE IPSIMOM, MPOXOASILIEH Uyepe3
3aIaHHYI0 TOYKY My
1) mapannenbHO JaHHOW MPAMOM; 2) MEpNEeHIUKYISIPHO AaHHOM npsimoil. Mcxonnbie

JTaHHBIE B3STh U3 TaOJIMIIBI.
3amanne 2. lng npsambix AXx +By+C= 0 mAx+Bjy+C;= 0 HailTHu uX B3auUMHOE
pacnonoxeHue. B ciydae uX mepecedyeHuss HaWTU Yrojl MEXIy HHMMH, B Cilydae HX
NapajuIeJIbHOCTHU - paccTossHue. McxoaHble naHHbIe B3STh U3 TaOIHUIIbL.
3ananue 3. Jlanbl BepIIMHBI TPEyTroibHUKA ¢ KoopAauHatamu (A, A;), (B, By) u (C, C,). Haiitu
YpaBHEHHUS BBICOTHI U MEJIMaHbl ATOr0 TPEyroyibHUKa. VIcXoiHbIe JaHHbBIE B3STh U3 TaOIMIIBI.

Ne A |B|C M, A B, |C |As B, |Gy M,
BapuaHTa

1 1 2 5 (3115 |3 (1 (2 [-1|-1 [1:1
2 2 1313 |23[21-110 [0 |6 [2 [1:2
3 4 |3 |3|-1;1]-4 |2 |1 [1 |3 |5 |12

3amanue 4. VccnenoBaTh U MOCTPOUTh KPUBYIO BTOPOT'O MOPSIKA.
-5x%- y* +4xy+2x- 4y+1=0
2X° +2y° - 2xy- 2x- 2y +1=0

KpI/ITepI/II/I BBICTABJICHHA OLICHOK 3a HHAUBHUAYAJIbHOC 3a/IaHUC:

OI_ICHKE[ «5» - Bce 4 3alaHuA pCIICHBI ITPABUJIBHO,
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«» - 3 3agaHuA peUICHbI TPABWIBHO;
«3» - 2 3amaHus penieHbl IPaBUIIBHO;
«2» - 1 1 MeHee 3alaHUI penIeHbl TPaBUIBHO.

OnecHoYyHOE 3aaHUE
KOHTpOHLHaﬂ pa60Ta o TeMe «AHaIUTHUYECKAs reoMCTpud Ha IIJIOCKOCTH.
3aganue 1.
Hana mnpsamas Ax + By+C= 0. CocraButh ypaBHEHUE TMpsSMOM, MPOXOJAIIEH uepe3
3a/laHHyI0 TOUKy My 1) napamienbHo JaHHOW IPSIMOM; 2) NEPIEHIUKYJIIPHO JaHHOW IIPSIMOM.
3aganue 2.
Jna npsimbix AX+By+C= 0 n Ajx+B;y+C;= 0 HallTu UX B3auUMHOE pacrosioxeHue. B
clly4ae uX MepeceyeHuss HauTU yrojl MEeXy HUMH, B ClIy4ae UX MapaieIbHOCTH - PaCCTOSTHUE.
3aganue 3.
Jlanbl BepIIMHBI TpeyroibHHUKa ¢ KoopauHatamu (A, A;), (B, By) u (C, C,). Haiitu ypaBHeHus
BBICOTHI U MEIMAHBI 3TOTO TPEYrOJIbHUKA.
HcxonHple qaHHbIC IS pelieHus 3adanuil 1, 2, u 3 B34Th U3 TaOJIUIIBI.

Ne A |B|C My |A B, |C |As B, |Gy (M,
BapI/IaHTa

1 112105 (3105 -3 |1 |2 [-1]-1 |11
2 2 1313 [-23|21-110 [0 |6 |2 |12

3ananue 4. MccnenoBarh v HOCTPOUTH KPUBYIO BTOPOTO MOPSIJIKA.
-5x%- y* +4xy+2x- 4y+1=0
2x* +2y% - 2xy- 2x- 2y +1=0

Tema 5.1 «KomOuHaTopuka, COOBITHS, BEPOATHOCTb .

OLIeHOYHOE 3a/laHue

1) [ToBTOpEeHUE TEOPETUUECKUX OCHOB (B Mapax, B3aMMOIPOBEPKA)
e YT0 Ha3bIBAIOT BEPOSTHOCTHIO COOBITUS A? (KJIaCCMUECKOE OIpeieNIeHnEe BEPOSTHOCTH).
Kakumu coiicTBamu 001a1a€T BEPOSITHOCTh?
e Yro Ha3bpIBalOT cyMMoii coObITuit Au B? Kak HaiiTu BEpOSITHOCTb CYMMBI ABYX
HECOBMECTHBIX COOBITHI? COBMECTHBIX COOBITHI?
e Kakue coObITHS Ha3bIBAIOTCS HE3aBUCUMBIMU? 3aBUCUMBbIMU? Kak HaliTH BEpOSTHOCTH
IIPOU3BENICHUS ABYX HE3aBUCUMBIX COOBITUI?
e Uro Takoe yciioBHas BEpOATHOCTH? Kak BBIUMCINUTE BEPOATHOCTH COBMECTHOIO
HOSIBIICHUS IBYX 3aBHCUMBIX COOBITHIA?
e [lo kakoii cxeme pemarTcs 3aJa4u Ha MOJHYI0 BEPOSITHOCTh?
Yro Takoe cinyyaiiHasg BenrunHa? Kakas ciyyaliHas BeIMYMHA HA3bIBAECTCS TUCKPETHOM,
a Kakas —HeNpepbIBHOMN?
Uto Ha3bIBaIOT 3aKOHOM paclpeeNieHus] AUCKpeTHOU ciayyaitHol Bennunnsl (JICB)?
Yro Takoe psap pactpeaesneHus? MHOrOyrojbHHUK paclpeaeneHus?
KakoBbI OCHOBHBIE YHCIIOBBIE XapaKTEPUCTUKH CIYYalHOW BEJTMYUHBI?
Uto Ha3pIBatOT MaTemMaTHdeckuM oxuganuem JICB?
UYro HaswBaroT aucnepcueii [JCB?
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e Jlns uero BBOAUTCA CpeHEKBaApaTHUecKoe oTkioHeHue JICB?

2) OIIEHOYHOE 3a/JaHHe

1. B mara3zuHe BbICTaBJICHBI ISl MpoAakH 18 u3menuid, cpeaud KOTOpPhIX 6 W3IeNuid
HeKkadecTBeHHbIE. KakoBa BEpOSITHOCTH TOTO, YTO B3STHIC CIIYYailHBIM 00pa3oMm 3 u3nenus OyayT
HEKa4YeCTBEHHBIMH?

2. Ha cOGopouHOoe MpeanpusiTHe MNOCTYIMHIN OJHOTHITHBIE KOMIUICKTYIOIIHUE C Tpex
3aBOJIOB B KOJMYECTBE: 35 —cC mepBoro 3aBoaa,35 — co Broporo, 30 — ¢ Tperbero. BeposTHOCTB
KaueCTBEHHOT0 W3TOTOBJICHUSI W3JIEUN Ha 1mepBoM 3aBoie paBHa 0,7; Ha BTOpoM -0,8; Ha
tpetheM -0,9. KakoBa BEpOSTHOCTH TOTO, YTO B3SATOE CIYYalHBIM 00pa3oM uznueaue OyneT
KauyeCTBECHHBIM?

3) oleHOYHOE WHAMBHUIYATbHOE 3a/IaHUE

TekcT 3a1aHusi: UHIUBUyAIbHAS paboTa COCTOUT U3 3 3aaHuii 32 BapuaHTOB

Kputepuu onieHuBanus:

Nel — 2 6amna
No2 — 2 Gama
Ne3 — 2 Gajuta
Hroro:
Koim-Bo 6amnos Orenka

6 «5»

5 «4»

3-4 3»

4 u MeHee «2»

1. B marasuse BBICTaBJICHBI JJIs IPOAAXKU N U3JEHI, cpeln KOTOPBIX K n3nenuii

HeKauecTBeHHbIe. KakoBa BEpOsITHOCTh TOTO, YTO B3SATHIE CIIYHaltHBIM 00pa3omM m
u3zenuii OyayT HeKauyeCTBEHHBIMU?

Bapuantr | n k m BAPUAHT | N k m
1 20 6 2 17 24 8 2
2 18 8 3 18 30 9 3
3 16 6 2 19 15 5 2
4 14 5 3 20 17 6 3
5 12 4 3 21 18 8 4
6 10 4 2 22 20 7 2
7 18 6 3 23 22 6 3
8 22 8 2 24 26 8 2
9 24 10 3 25 28 7 3
10 26 6 2 26 30 10 2
11 30 8 3 27 26 6 2
12 25 7 2 28 28 10 3
13 23 6 3 20 6 2 20
14 24 8 2 18 8 3 18
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15 30 9 3 16 6 16
16 28 7 3 32 22 2
2. Ha c6opounoe npeanpustie NOCTYIHIN OJHOTUIIHbIE KOMIUIEKTYIOIUE C TPEX 3aBOJIOB

B KOJIMUECTBE: M, —C MEPBOro 3aBOJia, N, CO BTOPOT0, M3 C TpeThero. BepostHOCTH
KauyeCTBEHHOI'O M3TOTOBJICHUSI M3/I€TTUI HA IEPBOM 3aBOJIE P; Ha BTOPOM P, , HA TPETHEM P3.
KakoBa BepOSITHOCTb TOTO, UTO B3SITOE CIy4ailHBIM 00pa3oM u3zaenune Oyaer

KaueCTBCHHbBIM?
Bapuant | n; | p; | np p. | n3 | p3 | Bapua ny P1 | N2 | P2 | N3 | P3
HT

1 25 09 |35 (08 |40 |07 |17 30 09 (20 |0,7 |50 |0,7
2 15 08 |25 [0,7 [10 |07 |18 20 0,8 [10 {09 |20 |09
3 40 09 |35 0,7 125 |09 |19 25 09 [35 ]0,8 140 |07
4 25 0,7 110 (09 |15 10,8 |20 15 0,8 {25 (0,7 120 10,9
5 10 09 |20 |08 [20 |06 |21 40 09 |25 |08 |35 08
6 40 08 130 |08 [30 |09 |22 14 0,8 {26 [0,6 |20 |07
7 20 0,8 |50 [09 |30 |08 |23 18 09 (32 |08 |30 |07
8 35 0,7 135 |08 [30 |09 |24 30 0,9 {20 (0,7 |10 ]0,8
9 15 09 |45 |08 [40 109 |25 16 09 [24 [08 |60 |09
10 40 08 |15 0,7 145 |08 |26 30 09 [10 0,7 |10 | 0,7
11 20 09 |15 |09 [15 0,8 |27 15 0,8 {35 [09 |50 10,8
12 14 08 |26 (09 [10 |08 |28 40 0,8 [20 [0,8 140 |09
13 16 0,8 140 |09 [44 10,7 |29 25 0,9 [35 [0,8 [40 |07
14 30 0,9 120 [0,7 |50 [0,7 |30 15 0,8 [25 10,7 |10 | 0,7
15 20 08 |10 |09 [20 |09 |31 35 0,7 {35 (0,8 30109
16 16 09 124 |08 |60 |09 |32 15 0,9 [45 (0,8 140 109
3. JlaHo pacrpesnesieHre JUCKPETHOH ciy4aitHoM BenuunHbl X. HailTu MmaTemaTuyeckoe

OKHNJaHUC U CPCAHCC KBAAPATUIHOC OTKJIIOHCHHUC.

Bapmua YHCJIOBBIE JAHHBIE Ba YucnoBble JaHHBIE
HT pu
aH
T
1 X; S5 2 3 4 17 X 2 5 6
Di 04 03 0,1 0,2 Di 02 02 04 0,2
2 X; 0,2 0,5 0,6 0,8 18 X; 4 6 8 12
p 0,1 0,5 0,2 0,2 p; 03 0,1 03 0,3
3 X; -6 -2 1 4 19 X; 4 6 9
Di 0,1 03 04 0,2 Di 04 03 03
4 X; 0,2 0,5 0,6 20 X; 4 6 8 9
Di 0,5 04 0,1 D; 03 01 0,1 05
5 X; 8 -2 1 3 21 X; 3 6 7 9
D; 0,1 0,3 04 0,2 1 03 02 0,1 04
6 X; 2001 3 5 22 X; 5 10 12 14
Di 0,1 03 04 0,2 Di 04 02 0,1 03
7 X; 302 3 5 23 X; 6 8 14
p; 03 04 0,1 0,2 12 02 04 04
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8 x, |2 3 10 24 x, |1 3 4 5
p;. |01 04 05 p, |04 03 01 02
9 x, |4 -1 2 3 25 x, |4 5 1 8
p, |03 01 04 02 p, |01 05 02 02
10 x, |3 2 3 5 26 x, |2 4 5 6
p. |03 04 0,1 02 p, |03 01 04 02
11 x, |6 2 2 3 27 x, |2 4 8
p, |02 04 01 03 p, |01 04 05
12 x, |2 5 6 28 x, |3 -1 3 5
p, |05 01 04 p, |04 03 01 02
13 x, |5 3 1 3 29 x, |2 1 3 5
p, |02 0,1 01 06 p. 0103 04 02
14 x, |2 5 6 8 30 x, |5 2 3 4
p, |02 02 04 02 p, |04 03 01 02
15 x, |4 6 8 12 |31 x, |3 2 3 5
p; |03 01 03 03 p. |03 04 0,1 02
16 x, |4 6 8 9 32 x, |6 2 2 3
p, |03 01 01 05 p, |02 04 01 03

Tema 5.2 OcHOBHBIC HOHATHS MaTeMaTHYECKON CTaTUCTUKH

YcTHBIH (ppOHTANIBHBIA KOHTPOJIH

1.ITonp3ysich KOHCIIEKTOM JIEKIIMU U PEKOMEHAYEMOMN JTUTEPATYPON OTBETUTH HA BOIIPOCHI:

Urto u3zydaetr MareMaTH4ecKas CTaTUCTUKA?

KaxoBbl criocoObI mpeIcTaBIeHUs JAHHBIX B MAaTEMaTHYE€CKOW CTaTUCTUKE?

Yro Takoe reHepanbHas COBOKYIMHOCTbH?

Yrto Takoe BEIOOpOYHAS] COBOKYITHOCTD?

KaxoBbl 00beMbI reHepaIbHOM U BHIOOPOYHON COBOKYITHOCTH?

Urto Takoe BapUAIIMOHHBIN U UHTEPBAIBHBIC PSABI pacipeeIcHus?

Yo Takoe cTaTuCTUYECKOe pacupeaeieHue?

YTto Takoe MOJUTOH U TUCTOrpaMma’?

KakoBbl OCHOBHBIE XapaKTEPUCTUKN BAPUALIMOHHOTO psijia
NuauBuayansHOE 3a1aHUE

Tekcr 3amanusi: HHAUBUAYaIbHAs paboTa cOCTOUT U3 6 3aanuii 33 BapUaHTOB.

Jana Be160OpKa (MpoTOKOI HabM0AeHH ), TIe N — 00beM BBIOOPKH.

Hauano nepBoro uatepnana:0. JliimHa uareppaia:

I[To BeIOOpKE

1. cocTaBUTH BapHALIMOHHBIN P

2. BLIYUCIIUTE OTHOCHUTEILHBIC YaCTOTEI (‘—IaCTOCTI/I) 1 HAKOIIJICHHBIC YaCTOCTHU
3. mocTpouTh rpaduKy BapHAIIMOHHOTO psifa (MMOJUTOH U TUCTOTPaMMY)

4. cOCTaBUTH SMIIUPUUECKYIO (DYHKIIUIO pactpeaeIeHus

5. mocTpouth TpaduK SMOUPHUECKON PYHKIIMH pacTpeieieHus
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6. BBIYMCIINTH YHCIJIOBEIC XapaKTECPUCTHUKU BAPHUALITMOHHOI'O psaa:

1) cpennee apudmerndeckoe X
2) IUCHEPCHIO O

3) cTaHIapTHOE OTKIOHEHHUE
4) mony Mo; meauany Me.

YcnoBre UHANBUIYAIBHOTO 33 JaHHS:
Bri6opka A1 N = 69

0 |4 (2 |0 |5 1|1 |3(0|2 2 |4 2 |3 5
3 11 5 |12 |0 |22 (3(2]2 2 16 1 |3 5
5 |5 3 12 |2 |0]2 1|13 2 13 3 15 (2 1
2 |3 |4 |3 2 |3 (2 (4|2
Bribopka A2 N = 66
317 |4 |6 1 (4 |2 (4]6 [5/3 (2|9 |0 6 |7 1
515 |4 |2 6 (2 |1 (5|3 3|1 |5]|6 |4 3 |4 5
314 |3 |7 4 |5 |6 |7 |5 |2]4 6 |6 |7 3 |5 3
515 |7 |6 6 |1
Bribopka A3 N =82
1 |3 (3 (|2 (0 |2 1 |12 |2 |2 3 1 |3
2 (1 (0 |1 (2 |1 |4 |4 3 3 11
1 (0|1 |0 |4 (1 |1 |0 (2 |2 (4 |2 |1 |4 |3 2 |0
3 11
Beibopka A4 N =70
3 13 |1 0 (0 |3 |3 |5 0 4 |7 |4
513 |3 0 (2 |3 |1 (4 4 6 |6 |3
5 14 |1 3 13 |6 |3 |1 2 5 |6 |1
3 13 |3 5|6 |1 |2 |1
Beibopka A5 N = 81
02 |5 1 10 (8 [6 |0 |6 |0 |3 |5 |01 |8 |7 77
3 13 16 |5 (4 |5 1|6 |4 |4 |5 (5|5 1|6 |4 |7 |7 5|6
2 |3 |3 5|5 |4 |4 |6 |5 |5 |4 |6 |4 |5 |6 |7 2 |2
316 (6 |4 |4 14 |55 |6 (2 |2 |2 |1 |3 (4 |4 6 (4 |0
Bribopka A6 N =73
4 11 10 |7 (6 |3 |7 |8 |7 (4|7 |8 |7 319 |3 10 | 10
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Boei6opka A11 N

Bri6opka A12 N = 80
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11
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=71

Brei6opka A13 N

=71

Beibopka A14 N

10
10

11

0

2 10 (410 (0 (2

3

= 64

Bribopka A15 N

1

010 (0|0

1

0 (21410010

1

3

2 10 (0 |2 |2

0

N=73

Bri6opka A16

95

73

80

Beibopka A17 N

Boibopka A18 N

Bribopka A19 N
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N =289

Bri6opka A20

85

65

66

Bri6opka A21 N

N=76

11
11

10

11

=94

80

Beibopka A22 N

Bribopka A23 N

Bri6opka A24

Beibopka A25 N

Bribopka A26 N
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6

8

6 (2

2

2

7

10

10

11

91

84

=68

11

11

11

10

10

10

11

11

10

10

11

10

10

10

Bribopka A27 N

Bri6opka A28 N

Bribopka A29 N

=65

Beibopka A30 N

89

Bribopka A31 N

Bri6opka A32 N =80
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0 |2 |2 |2 (5 |3 |4 |5 |6

Kpurepuu BbICTaBI€HUS OIICHOK 32 MHIMBUYAJIbHOE 3a/1aHHE:
Onenka «5» - Bce 6 3aJJaHUil pelIeHbl MPABUIILHO;
«4» - 5 3aaHMil perieHbl IPaBUIIbHO;
«3» - 4 3anaHus pelieHbl IPaBUIIBHO;
«2» - 3 1 MEHee 3aIaHuH pelIeHbl TPaBUIIbHO.
2.2 Marepuainsl AJi1 IPOMEXKYTOYHOU aTTeCTalluu
Popma NPOMEKYTOUHON aTTECTALUN: IK3aMEH.

DK3aMeH MPOBOJUTCS B TECTOBOH (opMme.
JleMOHCTpallMOHHBIN BApUAHT TECTA!

Tect Ans OUEHKHM MPOMEKYTOUHBIX PE3yIbTAaTOB OCBOeHUs ydeOHou mucuuruimasl OIIL] O1.
MaremaTudeckue MCTOABI PCHICHUA IPUKIAIHBIX HpO(i)GCCI/IOHaHI)HI)IX 3a4a4 CICIUAJIBbHOCTHU
21.02.19 3emneycTpoiicTBO

I/IHCTp}’KI_II/IH 10 BBIIIOJTHEHUIO TECTOBOM porpaMMal:

BaM Heo0X0aMMO BBHIMOTHUTH OJUH BapHaHT TECTOBBIX 3aJaHUil, cocTosmui u3 30 BOMpPOCOB.
3amanusi HEOOXOAMMO BBINOJHATH B 3aJaHHOW IOCIENOBAaTeNbHOCTH, HEe 3a0ynbTe yKa3aTh
HOMEp 3aJlaHus. BHUMaTenpHO MpoUMTalTe TECTOBOE 3aJaHKe M BHIOGPUTE OJUH MPABUIBHBIN
OTBEeT. 3a KaXIbld NpaBUIIBHBIM OTBET B TecTe BbI Moiydaere 1 Oamr. MakcuManbHOe
KonmuecTBo O0amioB — 30.

MakcuManbHOe BPEM: BBIIIOJIHCHUA 3aJaHUS — 60 mMuH.

KpI/ITepI/II/I OILI€CHKHU BBIIIOJIHEHUS TECTOBBIX SaHaHHfI
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Ko:-Bo 6aminoB mo tecty Ouenka
30 «S5»
23-29 «4»
16-22 «3»
MeHee 16 «2»
1 Bapuanr

1.Ilpenena ¢pynkumnu — 310:
a) Yucno

0) [lepeMenHas BeMUnHA X
B) 00 - OECKOHEYHOCTD

2. YTo0bI BHIYHCIAUTH Npees GyHKINU, He00X0IUMO ...

a) PemmTh COOTBETCTBYIOIIEE YpAaBHEHUE

0) I[ToacTaBUTH BMECTO X IPEIETbHOE 3HAYCHUE U BBITIOJHUTD JEHCTBUS
B) Pa3[[€JII/ITB YUCJIUTECIb U 3HAMCHATCIIb ZIpO6I/I Ha HaI/IBLICHIyIO CTCIICHb X

3.B pe3yabTaTe BhIYHCJIeHHs mpeaeaa lim,_, % TOJTYYHUTCS:
a)0

0) o

B) 6

r)-3

4
4.B pe3yabTare BIYHCICHHS NMpeaeia GyHKIUH TOTYYUIH APOOh o Ee MOXHO 3aMEHUTH Ha:
a) 4
0) 0,

B) 00

1
5. B pesyabrare BoluncaeHus npegena lim, (1 + 6x)x momyaurcs:

a)0

0) e
B) ©©
r) e*

6.I1pouszBoanas ¢pynkuum y = f(x) — sro:

. A
a) llmAx -0 A_Z
6) 9 =y (x0)
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B)[ f(x)dx

7. ®u3n4yecKuii CMbIC/I IePBOH MPOM3BOHOM:
a) CKOpOCTb

0) cuia

B) YCKOPCHHE

8. IIpon3Boanas pyHKIUHM Yy = (gX paBHA:

a) cos X

0) —sinx
1

B) cos? x

r) — :

sin? x
9. lana pynkuus y = f(x). [Ipoaoskurte gpopmyiy: dy =

a) y'(Xo)
0)y’ dx
B) F(x) + C
n)J f(x)dx

10.HaiiauTe npou3BoaHy0 GyHKIUMN Z xx , ecu Z(X,y) = 2x> - cos y

a) 6x” - cos y
0) 12x - cos y
B) 6x” - sin y
r) 12x - siny

11. UaTerpupoBanmne — 3T0 AeiiCTBHE HAXOKACHUS:

a) MPOU3BOAHON (QyHKIIMU
0) npeaena GyHKIMH
B) NepBOOOPa3HON QYHKIIUU

12. HeonpenesaeHHblii MHTErpaJ 0003Ha4aeTCs:

a) [ f(x)dx

6) [ f(x)dx
B) y - dx
1) y'(Xo)

13. [lepBooOpa3Has GpyHKUUM y = Sin X paBHa:

a) cos X
0) — sin X
B) - COS X

T) sin X



14. Boraucasis [ (ZX —3x2 4+ Vx% + 5 - );13 + 6) dx, mosy4yaem:

a)xz—x3+§3\/x5+21n|x|—xiz+6x +C

6) x>~ x +2 Va¥ + 21nlx| + = + 6x +C

2 2

12
B)2_6X_ﬁ_x2+ x_4+C

3
15. Boraucass [ x% - e¥ 4 - dx, noayqaem:

a) i . e)(3+4
3

6) l . ex3+4
3

B) 2X - x4

16. Yucao i — 3ro:

a) V1
6) V0
B) vV—1
r) V2

17. Ilpu BHIYMTAHUM KOMIJIEKCHBIX yucea Z; =3 —2i,

a) 2 —6i
0)1-3i
B) 2 + 6i
r)2+2i

18. B pe3yabTaTe yMHOXKeHUs 2i U 71;

a) 14
0) -14
B) 14i
r) -14i.

7, =1-4i, nony4yaem:

19. B reomerpuyeckoii popme uncio z = 1 —4i, Oyaer npeacrasjieHO B BUjae:

a) BekTopa ¢ HayasioM B Touke (0;0) u koniom B Touke (1; - 4)

0) BekTopa ¢ HauyanoMm B Touke (0;0) u konmom B Touke (1; 4)

B) BeKkTOpa ¢ HayanoM B Touke (1;0) u konom B Touke (0; - 4)

20. B Tpuronomerpuueckoii ¢popme KomILIeKcHOe YKca0 Z = 1 — i numeeT BUA:
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a)z = Z(COS% + isin %)

0)z = 2(005% — isin g)

B) Z = \/E(cos% — isin%)

21.Kakasi u3 3al0TPUXOBAHHBIX (UTYP SIBJISIeTCA KPUBOJIUHEHHOH Tpanemueii?

1) Ay 3

22. [lnomaap KPUBOJIMHEHHO Tpaneunu MOKHO HAWTH ¢ MOMOIIBIO. . .
a)lIponsBoaHOM
0) Heonpenenennoro uHTErpaia

B) [lpenena dpynkuuun
r) OnpeneiaeHHoro nHTerpaia

23. U3 nepe4nciieHHbIX MATPUIl eTHHUYHON SIBJISIETCS:

1 1 1 0 1 1 1 0 0
a) (1 1 1) 0) (1 0 1> B) (0 1 O)
1 1 1 1 10 0 0 1

24. Jlanbl MaTpPULBL: A = ( 3 0) uB= (_2 ;) Pasnoctbi0 B — A siBIsieTcss maTpuna:

-1 2 5
-5 1 5 -1 1 1
2) ( 6 1) 6) (—6 _ 1) B) (4 1)
1 -1 5
25. Onpenesnrens |0 2 —4( paBen:
3 -2 1
a)s
6)—-8
B) - 24

26. Pemiasi cucreMy JIMHEHHBIX YPABHEHHUI ¢ TpemMsi Heu3BecTHbIMHU MeToioM Kpamepa,
nomyynmm: A=0, A,=0, A;=0, A,=0. BeiBox:

a) CUCTeMa UMEEeT €IUHCTBEHHOE PELIeHNE
0) cuctema He UMEeT pelIeHH
B) CUCTEMa UMEET MHOXECTBO pPEILICHHH

27. Pemiasi cucteMy JIMHeiHbIX ypaBHeHuUil MeToaoM I"aycca, MbI:
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a) BBIYHCIIIEM OIPEACITUTEIIH CHCTEMBI
0) mocie10BaTeIbHO UCKITFOYaeM HEU3BECTHHIC
B) BBINOJIHSEM JICHCTBUS HAJl MAaTPULIAMHU

28.YpaBHeHHUe NMPSIMOii, MPOXo/silieii Yepe3 ABe JaHHbIE TOYKH, HMeeT BH/I:

a) Ax+By+C=0

0) y=kx+b

X, Y _
B)a+b 1
r) X4 _ V=N

X=X Ya™ N
29.9KkcnenTpucuTer duaunca x> + 4y? = 16 pasen:

1
a J—
)2

w )
N | W
| W ‘Ql

=1
~

30. YpaBuenue okpy:kHoctu ¢ uenrpom C(-4;3) , paamycom R =5, umeer Bua:
a)x?+y?=25

0) (x—4)?*+(y+3)2=25

B) (x+4)2+(y—3)2=5

a)(x+4)?>+(y—3)2=25

3. Jluteparypa

OcHOBHas nuTeparypa:
Jlucnukun B. T. Matemartuka B 3a1a4ax ¢ peumeHusmu: yuebnoe nocodue / B T. T. Jlucuukus,
. JI. Conoseituuk. 7-e uz., crep. — Cankt — [letepOypr: Jlansp, 2020.-464 c. ObC Jlansb.

JlonmonHuTENnpHAS TUTEPATYpa:

Hanasu A. A. Matematuka: YueOHuk / A.A. [lanass. - 3-e uza. - M.: @opym: HUL] UHOPA-M,
2021. - 544 c. OBC znanium
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