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1. [TacnopT poHAA OLLEHOYHBIX CPEACTB
@OoH/J| OLICHOYHBIX CPENICTB MPEIHA3HAYEH ISl KOHTPOJISI PE3yJbTaTOB OCBOCHUS JAUCILUIUIMHBI

EH.01 Marematuka. IlpenMeroM KOHTpPOJISI M OIEHKM SABJISIOTCS 3HAHUSA W yMEHUS,

MPEeIyCMOTPEHHBIE pabouell mporpamMmoil y4eOHOW JUCHUIUIMHBI W HamlpaBlIeHHBIE Ha

dbopMupoBaHue 00IINX U MPOPECCHOHATHHBIX KOMITETSHITUH.

TCKYH_II/Iﬁ KOHTPOJIb YCIIEBAEMOCTH OCYHICCTBJIACTCS IPCIOAABATCIIEM Ha 3aHATUAX.

[TpomexyTouHasi aTTecTanus NpoBoaUTcs B popme nuddepeHIpoBaHHOrO 3a4eTa.

2. PGBYJIbTaTbI O0CBOE€HUA AJUCHMUIIVINHBI, IMOJAJIEeXKallue IIPOBEPKE

Pe3yabTarbl 00yyeHus
(ocBOeHHBbIE YMeHMSI, yCBOEHHbIE
3HAHMSA)

OcHoBHbIE I0Ka3aTe/ U OLIEHKHU Pe3y/1bTaTOB

YMeHue peniath MpUKIIaIHble 3a1a49u
B 00J1acTu npodecCuoHaATbHOM
NEeSITeIIbHOCTH,

- BeinonHenue AeiicTBU HaJ MaTpULIAMU

- Beruncnenue onpenenurenen

- Pemienuie cucrem JIMHEWHBIX YpaBHEHUN
METOJIOM 00paTHOW MaTpPUILIbI

- Pemienue cucrem JTMHEWHBIX YpaBHEHUN 110
dbopmynam Kpamepa

- Pemienue cuctem JIMHEWHBIX YpaBHEHUN
MeroqoM ["aycca

- BeinonHenue AeiicTBUI HaJl BEKTOpaMu

- Haxoxpaenue ckaiasipHOro, BEKTOPHOTO U
CMEUIaHHOTO IPOU3BEJCHUSI BEKTOPOB

- [TocTpoeHue TOYEK U HAXOXKICHUE UX
KOOPJIMHAT B MPAMOYTOJIBHOUN AEKapTOBOU U
MIOJISIPHOM CUCTEMAaX KOOpAUHAT

- Boruncnenue npezena GyHKIIUU B TOYKE U B
OECKOHEYHOCTH

- UccnenoBanue pyHKIMK Ha HEMPEPHIBHOCTH B
TOYKE

- Haxoxxaenne npousBoiHOM pyHKINN

- Haxoxnenne mpou3BOIHBIX BBICIIUX MOPSIKOB
- UccnenoBanue pyHKIIMH U TIOCTPOCHUE
rpaduxa

- HaxoxneHue HeonpeaeneHHbIX HHTErPaJoB
- Beruncnenue onpeneaeHHbIX UHTETPAJIOB

- HaxoxaeHune 4acTHBIX MPOU3BOJIHBIX

- UccnenoBanue psaaoB Ha CXOAUMOCTD

3HaHus 3HAUCHUI MaTeMaTUKU B
poeCCHOHAIBHON JEATENHPHOCTH U
IPYU OCBOCHUHU NPOQeCcCHOHATBHOM
00pa30BaTeNbHOM MPOrpaMMBl;

BrinosHeHue AeicTBUN HAJl MaTpULlaMu

- Beruncnenus onpenenurenen

- Pemienus cucreM JINHENHBIX YPaBHEHUN
METOJIOM 00paTHOW MaTpPUIIbI

- Pemienue cucTeM JTMHEWHBIX YpaBHEHUH 11O
dbopmynam Kpamepa

- Pemienus cucreM JINHENHBIX YpPaBHEHUN
MetoqoM ["aycca




- BeimonHeHus 1EMCTBHM HaJl BEKTOpAMU

- Haxoxnenus ckansipHOro, BEKTOPHOIO U
CMEIIAHHOTO MPOU3BEICHHS BEKTOPOB

- [TocTpoeHus TOUeK U HaX0XKICHHUE UX
KOOPJMHAT B NIPAMOYTOJIbHOM 1€KapTOBOU U
MOJISIPHOM CUCTEMAaX KOOPAUHAT

- Beruncnenus npenena GQyHKIUU B TOYKE U B
OECKOHEYHOCTH

- UccnenoBanus GyHKIMI Ha HEMTPEPHIBHOCTH B
TOYKE

- Haxoxxnenust mpon3BoaHOM (hyHKIIMH

- HaxoxneHust nponu3BOAHBIX BBICIIUX OPSAIKOB
- UccnenoBanus GyHKIUI ¥ IOCTPOCHHE
rpaduka

- Haxo/1eHus1 HEONpPEIEIEHHBIX UHTETPAIOB

- Briuncnenus onpeneneHHbIX UHTETPAJIOB

- HaxoxaeHust 4acTHBIX MPOU3BOIHBIX

- UccnenoBanus psoB Ha CXOUMOCTh

3HaHUS OCHOB MHTErPalIbHOTO U - Pemenue muddepeHnmanbHpIX ypaBHEHHN
mddepeHanbHOro NCYUCICHUS, HIEpBOTO M BTOPOT'O MOPS/IKa

3HaHHs OCHOBHBIX MAaTEMAaTHYECKUX - HaXO)KIICHI/Ie BCPOATHOCTHU cnyqaﬁHoro
METOJIOB PEIICHUs MPUKIaIHbIX 33/1a4 | COOBITUS

B 00nacTu rnpodeccruoHalbHON - CocraBiieHMe 3aKOHA paclpeesieHus
JeATENIHOCTH; CITy4aiiHOW BETMUUHBI

- BeruuciieHue 4ucioBBIX XapPaKTCPUCTHK
CHy‘I&ﬁHBIX BCINYHNH

3HaHUs1 OCHOBHBIX OHATUH U - [lepeuncrnenue nocnen0BaTeIbHOCTH ACHCTBUIMA
METO0B MaTEMAaTHYECKOTO aHaJIn3a, IIPU PELICHNUN CUCTEM JIMHENHBIX YPaBHEHUIN
JUCKPETHOM MaTE€MaTUKH, TUHEHHON METOJIOM 00paTHOM MaTpHUIIbl, 10 hopMynam
anreOpsbl, TEOPUU KOMIUIEKCHBIX Kpamepa, meronom ['aycca

YHCeJl, TEOPUH BEPOSTHOCTEN U - opmynupoBKa ONpeeCHUN U NTePEUHCIICHUE
MaTeMaTHYEeCKOU CTaTUCTHUKH, CBOMWCTB CKaJIApHOT0, BEKTOPHOI'O U

CMEIIIAaHHOTO TIPOU3BEIEHUS BEKTOPOB
- Kinaccugukanus touek pa3pbia

- ®opMynMpoBKa NpaBui 1uddepeHupoBaHus
Y TIEPEYHCIICHUE IPOU3BOJIHBIX OCHOBHBIX
AIIEMEHTApHbBIX (PYHKUINN

- [lepeuricnenne TaOIMYHBIX HHTETPATIOB

- @OpMyIHPOBKA KJIACCUYECKOTO ONPEIEIICHUS
BEPOATHOCTH

3. PacnpepesieHue oOuLeHMBaHUS pe3y/IbTATOB OOGy4YeHHMs IO BUJAM
KOHTPOJIA



HanmeHoBaHMe 3j1eMeHTa YMEHH

Buanl arrecranun

. . IIpomesicymounas
WM 3HAHUHA Texywuii KOHmMmpoL
ammecmayus
Y1  [OpuMeHATb ~ MaTeMaTH4YECKHE p
aCuYC€THOC aC4YCTHOC
MCTOABI JJIA peUIICHUA p

npodecCHOHATBHBIX 3a1a4

(mpakTuyeckoe) 3agaHue

(mpakTHuecKoe) 3aJaHue

VY 2. ucnonb3oBaTh MPUEMbI U METOJIbI
MaTEeMaTHYCCKOr0 CUHTES3a 1 aHa/Iu3a B
Pa3IMYHBIX TPOQPECCHOHATIBHBIX
CUTYaIUsX;

pacueTHoe
(mpakTUYecKoe) 3agaHue

Pacuernoe
(TIpaKTHYECKOE) 3a/JaHHe

3 1. 3HaHMS OCHOBHBIX TOHSATUU H
METOJIOB MAaTeMaTUYECKOro aHalIu3a,
JMCKPETHOM MAaTE€MaTUKH, JIMHEHMHOMN
anredpbl, TCOPUU KOMILUIEKCHBIX YHCEN,
TEOpUHU BEpPOSITHOCTEMN u
MaTE€MaTUYeCKON CTaTUCTUKH;

YCTHBIN OTBET
pacyeTHOE 3a/1aHKe

YCTHBIA OTBET
pacyeTHOE 3a/1aHKe

4., Pacrlpe,aeJIeHne THUIIOB KOHTPOJIbHBIX saaa}mﬁ 10 3JIeMEeHTaM 3HaHU M

U YMEHMM.
Conepxanne THn KOHTPOJILHOIO 3aJaHHUS
y4eOHOro
mMarepualia V1 V2 31

mo nporpamme Y /1

Pasznen 1 OcHOBHbBIE IOHATHS U METOAbI MATEMATUYCCKOI0 aHAJIMU3a

Tema 1.1 OcHOBBI

MPaKTHYECKOE MPaKTUYECKOE o

nuddepeHInaIbLHOTo YCTHBIM OTBET
3a7aHue 3a7aHue

UCYUCIICHUS

Tema 1.2 OcHOBBI
MPaKTHUYECKOE MPaKTHYECKOE o

WHTETPAIILHOTO YCTHBIM OTBET
3aaHue 3a7jaHUe

UCYUCIICHUS

Paznen 2 OcHOBHBIE NOHATHS U METOAbI MATEMATHYECCKOI'0 aHAJIHU3a

Tema 2.1 OcHOBHBIE

YU CJICHHBIC METOIbI 3aJaHuc

MPaKTUICCKOC

IMPAKTUYCCKOC
3aaHuc

Pazgen 3. OcHOBHBIE MOHATHA U METOAbI

TEOPUHU BCPOHTHOCTeﬁ

Tema 3.1 DneMeHTEI

CTaTHUCTHUKU

IIpaKTHYECKOe
TEOPHUH BEPOSITHOCTHU 3aaHHeE
Tema 3.2. OcHOBBI
o MPaKTHUYECKOE MPaKTHYECKOE
MaTeEMaTHYECKON
3a7aHue 3a7aHne




5. ®OH/ OLIEeHOYHBIX CPeCTB TEKYLIero KOHTPOJIAA U IPOMeKYyTOYHOMI
aTTecTauMy O0y4aroumxcsa
5.1. Tekymuii KOHTPOJIb

5.1.1. TekcT 3aganus

Bapmuanr 1
2 30 -1 0 3
1. Haiitu matpunty C=A+3B,eciu A=|-2 1 8|, B=| 2 4 1|.
2 43 1 30

2. PemmuTh cucTteMy JMHEWHBIX YPaBHEHUH METOJOM OOpaTHOM MaTPHIIHI.
3. Pemmth cuctemy JIMHEHWHBIX ypaBHEHUH 110 hopmynam Kpamepa.
4. PemuTh cCUCTEMY JIMHEHHBIX ypaBHEHUN MeToaoM ["aycca.

X, +2X, —X; =1,
2X; — X, + X3 =95,
3%, +2X, + X5 =T.

Bapuanr 2
2 3 0 -1 0 3
1. Haiitu marpunry C=2A-B,eciu A=|-2 1 8|, B=| 2 4 1|.
2 4 3 1 30
2. PeuuTh cucTeMy JIMHEHHBIX ypaBHEHUH METOAOM OOpaTHON MaTpPHUIIBL.

3. Pemmth cuctemy JIMHEHWHBIX ypaBHEHUH 110 hopmynam Kpamepa.
4. PemmTb cucTeMy JIMHEHHBIX ypaBHEHMI MeTo0M ["aycca.

X, — X, +2X; =2,
X, +2X, = X3 =17,
2X, + X, —3X; =5.

Bapuanr 3
2 30 -1 0 3
1. Haiitu marpunty C=3A+B,eciu A=|-2 1 8|, B=| 2 4 1|.
2 4 3 1 30
2. Pemmth cuctemMy JIMHEHHBIX ypaBHEHUH METO10M 0OpaTHOI MaTpPHUIIBL.
3. Pemmth cuctemy JIMHEWHBIX ypaBHEHUH 110 hopmysam Kpamepa.
4. PemmTb cucTeMy JIMHEHHBIX ypaBHEHHMI MeTo0M ["aycca.

X, +3X, —2X; =4,
X, +4X, = X; =17,
2%, + X, + X3 = 3.

Bapmuanr 4
2 30 -1 0 3
1. Haiitu matpunry C=A-4B,ecru A=|-2 1 8|, B=| 2 4 1|.
2 4 3 1 30

2. Pemmts cucremMy JIMHEHHBIX ypaBHEHUN METOI0M 0OpaTHOI MaTpPHUIIBL.



3. PemmuTh cucreMy JIMHEWHBIX ypaBHEeHHH o popmynam Kpamepa.
4. PemuTb cuCTEMY JIMHEHHBIX ypaBHEHUI MeToaoM ['aycca.

X, +2X, — X3 =3,
X, +3X, + X; =6,
2X, — X, + X, =4.

Bapuant 5
2 30 -1 0 3
1. Haiitu matpuny C=4A-B,ecrm A=| -2 1 8|, B=| 2 4 1].
2 4 3 1 30

2. Pemmth cucremy JIMHEHHBIX ypaBHEHUN METOI0M OOpPaTHOI MaTpPHUIIBL.

3. Pemuth cucreMy JIMHEHHBIX ypaBHEeHHH 0 popmynam Kpamepa.
4. Pemutb cuCTEMY JIMHEHHBIX ypaBHEHUI MeToaoM ["aycca.

X, + X, —3X; =2,
X, +2X, + X3 =3,
3X, + 7X, + X; =10.

BapuanT 6
2 30 -1 0 3
1. Haiitu marpuny C=A+2B,ecu A=|-2 1 8|, B=| 2 4 1|.
2 4 3 1 30
2. Pemmth cucremy JIMHEHHBIX ypaBHEHUN METOIOM OOpPATHOM MaTpPHUIIBL.
3. Pemmth cuctemy JIMHEHHBIX ypaBHEHUH 110 hopmynam Kpamepa.
4. PemwuTh cUCTEMY JIMHEHHBIX yYpaBHEHHI MeTO0M ["aycca.

X, + X, + X5 =3,
2%, — X, + X3 =1,
2%, +3X, — Xy =1.

5.1.2. Bpems Ha BbINIOJIHEHHE! 60

MHH.



5.1.3. IlepeyeHb 00bEKTOB KOHTPOJISA U OLIEeHKH

HaumenoBanue 00beKTOB OcHoBHbIE OKa3aTen Ounenka
KOHTPOJIS U OLICHKH OLICHKH pe3yJbTara
Y 1. YMenue pemiats NpukiajaHble - Beimonnenue aeicteui 4 Gamna
3aJjauu B 00J1acTu HaJ MaTpULlaMH
poheCCUOHATLHOMN EATENIbHOCTH; - Berunucnenue
onpeaenuTenei

- Pemienue cucrem
JIMHEMHBIX YpaBHCHUM
METO/I0M 00paTHOM
MaTpHULbI

- Pemenue cucrem
JIMHEWHBIX YpaBHEHUH 110
dbopmynam Kpamepa

- Pemenue cucrem
JIMHEWHBIX YPaBHEHUN
MeroqoM ['aycca

3 1. 3naHue OCHOBHBIX - [lepeuncnenue
MaTeMaTUYECKUX METOJIOB PEIICHUS | MOCIE0BATEIbHOCTH
MPUKJIATHBIX 33/1a4 B 00JaCTH JIEUCTBUI MPU PELICHUU
po¢eCCUOHATBHON JIEATEIbHOCTH; CHCTEM JIMHECHHBIX

YpPaBHEHUH METOJIOM
0o0paTHON MaTpUIIB, MO
dbopmynam Kpamepa,
MeroqoM ['aycca

3a HpaBI/IJIBHHﬁ OTBCT Ha BOIIPOChI HIIKM BCPHOC PCHICHHUC 3adddu

BBICTABJIACTCA IIOJIOKHUTCIIbHAA OLICHKA — 1 6amn.

3a HENmpaBWIbHBIM OTBET HA BOIPOCHI WJIM HEBEPHOE pPELICHHE 3aJa4yu

BBICTABJIIETCSL OTpULATENbHAs olleHKa — 0 OasIoB.

5.2. YCTHBIN OTBET

5.2.1. Tekcr 3apanus

1.
2.
3.

JlaTb onpeneneHue BEKTopa.

Jath onpeaeneHrne NpoeKIMU BEKTOPA HA OCh U TIEPEUUCIIUTh €€ CBOMCTBA.
JlaTp onpeneneHue CKasIpHOTO MPOU3BEAECHUS BEKTOPOB U IIEPEUUCIIUTH €0
CBOMCTBA.

JlaTp onpeneneHrue BEKTOPHOTO MTPOU3BEACHUS BEKTOPOB U IEPEUUCIIUTH €0
CBOMCTBA.

JlaTe onpenesieHue CMEIIAHHOTO IPOU3BEACHUS BEKTOPOB U IMEPEUUCIUTH
€ro CBOMCTBA.



5.2.2. Bpems Ha BbInosiHeHue: 20 MuUH.

5.2.3. IlepeuyeHb 00bEKTOB KOHTPOJISA M OLIEHKHU

HanmenoBanmne 00beKTOB OcHoOBHBIE OKA3aTeJIN Ouenka
KOHTPOJISI 1 OLIeHKH OlIeHKH pe3yJbTaTa
31 3HaHue OCHOBHBIX | - DOpMyIHpPOBKA 5 Gannos

MaTeMaTHUYECKUX METOJIOB PEIICHUS | ONpEAeICHUN 1
NPUKIAIHBIX 3aJad B  00JIACTU | IEPEUMCIICHUE CBONCTB
po¢eCCUOHATBHON JEATETLHOCTH; CKJIIPHOTO, BEKTOPHOTO U

CMCIIaHHOI'O
IIPON3BCACHUA BEKTOPOB

3a mpaBUJIBHBI OTBET HA BONPOCHI WM BEPHOE pELICHUE 3aJaud
BBICTABJIICTCS IIOJIOKUTENBHAS OLlEHKa — | Ga.

3a HENpaBWIBHBIM OTBET HA BOMNPOCHI WM HEBEPHOE PEIICHHE 3a1a4du
BBICTABJIIETCSL OTpULATENbHAs OlleHKa — 0 OaJIoB.

5.3. PacuerHoe 3a1anue

5.3.1. Tekcr 3aaanus

Bapuanr 1
Jlaubl Bektopbl a(9,—2;1) u b(4;3;0) (a1s Ne 1-5).

~

o0~ wDdE

Haittu a-b .

Haiitu ({?\/\6).

Haiitu 8°.

Haiitu ‘6‘

Haiiti koopauHaThl BekTopoB ¢ =a+b, d=d—b, f =—34.

B mpsimoyronpHOW JekapTOBOM cucTeMe KoopauHat moctpouth Touku A (0; 0),
B (3; -4), C (-3; 4). Onpenenuts paccrosiuue mesxay Toukamu Au B, Bu C, Au C.
[TocTpouTh TOYKH, 3aJaHHBIC MOJSAPHBIMUA KoopauHatamu: A (2; n/2), B (3; m/4),
C (3; 3n/4).

Jlansl TOYKH B MOJSPHOM cucreme koopauHat A (2; m/4), B (4; n/2). Haiitn ux
IPSAMOYTOJIbHBIE KOOPAMHATEHI.

Bapuanr 2
Jaus Bextophl a(—3;2;1) u b(3;0;4) (s Ne 1-5).

ok~ w e

Haiitu a-b .

Haittu (é A 5).

Haiitn &%,

Haiitn ‘6‘

Haiftn koopauHathl BekTopos € =d+b, d=a-b, f =-33.

B npsmMoyrosibHOW JekapToBoi cucteme KoopauHaT moctpouth Touku A (0; 0),
C (-3; 4), D (-2; 2) E (10; -3). Onpenenuth paccrosinue mMexay toukamu C u D, A u
D,DuE.



7. TlocTpouTh TOYKH, 3aJaHHBIC MOJApPHBIMH KoopauHatamu: A (4; 0), B (2; 3n/2),
C (3; m).

8. JlaHbl TOUkH B mpsMOyrojbHO# cucrteme koopaunar A (0; 5), B (-3; 0), C (\/§ ; 1).
Haiiti ux noJyisipHble KOOPJAUHATHI.

5.3.2. Bpems Ha BbinosiHeHue: 70 MuH.

5.3.3. IlepeyeHb 00bEKTOB KOHTPOJISA U OLlEeHKH

3a7a4u B obsactu
npodeccroHaBbHOMN NeSATeTbHOCTH;

HaJl BEKTOpaMH
- Haxoxnenue
CKaJISIPHOT O, BEKTOPHOTO U
CMEIIaHHOT O
IIPOU3BENICHUS BEKTOPOB

- [locTpoenue Touek u
HaXO0X/IEHNE UX
KOOpJMHAT B
IIPSAMOYTOJIBHOU
JIEKapTOBOH U MOJISIPHOU
CUCTEMAaxX KOOpAHHAT

HauMenoBanue 00LeKTOB OcHOBHBIE TOKA3ATeJIH Onenka
KOHTPOJISI M OLIEeHKH OLICHKH pe3yJbTara
V' 1. VYmenue pemats HpUKiIaaHble | - BeimoaHeHue neicTBuit 8 b6amoB

3a Hp&BHJIBHBIfI OTBCT Ha BOIIPOCHI MWK BCPHOC PCHICHUC 3ada4Hu

BBICTABJIACTCA IIOJIOKHUTCIIbHAA OLICHKA — 1 6amn.

3a HCHp&BHJIBHBIfI OTBCT Ha BOIIPOCHI HJIM HCBCPHOC PCHICHUC 3alda4dHu

BBICTABJIACTCA OTPULATCIIbHASA OLICHKA — 0 6anoB.

5.4. PacuerHoe 3a1anue
5.4.1. TekcT 3aganus

Bapmuanr 1

1. Beoruncnuth npenen QyHKINU:

i x> -9
|Im2—.
x=3 X° —8x+15

2. Beruucnuth npenen QyHKIUN:

. X+5
lim .
x>2 3X — 6

3. Berumcnuts npeaen GyHKIUM:

. Sinl7x
||m_—.
x>0 §iN12X

4. Bpraucnuth npeaen GyHKINN:




nn{1+zj5
X—0 X

Bapuanr 2

1. Berumcnuth npenen GQyHKIUU:
. X 4+x-20
Ilm—2 .
x—4 X _16

2. Bpramcnuth npeaen GyHKIuu:
. 3X+6
lim

x>2 X —4

3. Beruucnuth npenen GyHKINU:
. sin7x
lim— .
x>0 5in13x

4. BpUuCIHATH NIpenen QyHKIHH:

nn(1+13j5
X—0 X

Bapuant 3

1. Beoruucnuth npenen GyHKIUU:
x? —49

2. Beruucnuth npenen QyHKIUN:
. X*+4
lim .
x>3 2X —6

3. Beramcnuts npeaen GyHKIUM:
. Sin9x
lim— .
x=0 SIn4X

4. Bpruucnuth npeaen GyHKINUU:

nn{1+1§j7
X—0 X

Bapuanr 4

1. Beruncnuth npenen GyHKIUU:
. x?—12x+35
lim————.
x5 X®—25

2. Bwruucnute npenen GyHKIuM:
2

X =1

2x-10

lim
—5

X



3. Beruucnuth npenen GyHKINN:
. Sin8x
lim—= .
x-0 5in19x

4. Bprauciuth npeaen GyHKINUN:

2x
Iim(1+ ﬂj :
X—>00 X

Bapuanr S

1. Beruaucnuts npeaen GyHKIuu:
_x*-3x-18
lim———.
x->6 X —36

2. Bpramcnuth npeaen GyHKIuu:
. 2x-3
lim .
x4 3x —12

3. Borumcnuts npeaen GyHKIUM:
sin5x

im— )
x>0 §IN14x

4. Bpruucnuth npeaen GyHKIUN:
10 3%
Iim(1+ —j :
X—>00 X

BapuanT 6

1. Beruaucnuts npeaen QyHkIuu:
: x* -81
|Im2— .
x>9 x° —11x+18

2. Beruucnuth npenen QyHKIUN:
. 3X-5
lim .
x>6 2X —12

3. Bbruncnute npeaen GyHKIUM:
. sin19x
lim— .
x>0 §in3X

4. Bpruucnuth npeaen GyHKINUU:

2X
Iim(1+ Ej :
X—>00 X



5.4.2. Bpems Ha BbinosiHeHue: 40 MuH.

5.4.3. IlepeuyeHb 00bEKTOB KOHTPOJIA M OLIEHKHU

HanmenoBanmne 00beKTOB OcHoOBHBIE OKA3aTeJIN Ouenka
KOHTPOJISI 1 OLIeHKH OlIeHKH pe3yJbTaTa
V' 1. VYmenue pemars npukiagHele | - Beruncienue npeaena 4 Ganna
3a1a4n B obyactu | pyHKIIMU B TOYKE U B
poecCHOHALHO e TEIBHOCTH; 0ECKOHEYHOCTHU

3a HpaBHHBHBIﬁ OTBCT Ha BOIIPOCHI HIIM BCPHOC PCIHICHHUC 3add4du
BBICTABJIACTCA IIOJIOKHUTCIIbHAA OLICHKA — 1 6amn.

3a HeraBHHBHBIfI OTBCT Ha BOIIPOCHI HJIM HCBCPHOC PCHICHUC 3aJdda4dU
BBICTABJIICTCA OTPULATCIIbHASA OLICHKA — 0 6anoB.

5.5. PacuerHoe 3a1anue

5.5.1. Tekecr 3apanns

BapuanTt 1

1
Hccnenosath pynkuuio f(X) == Ha HempepbIBHOCTH B Touke X, = 0.
X

Bapuanr 2
npu  X#0,

Ha HEMPEPBIBHOCTH B ToUKe X, = 0.

Uccnenosats pynxmuio f(X) =
npu X=0

Bapuant 3
Uccnenoath Gyukumio T (X) = X* Ha HempepsIBHOCTH B Touke X, = 0.

5.5.2. Bpems Ha BbInoJiHeHHe: 10 MuH.

5.5.3. [lepeueHb 00HEKTOB KOHTPOJISAA U OI[EHKHU

HanmenoBanue 00beKTOB OcHOBHBIE TOKa3aTeH Ouenka
KOHTPOJISI ¥ OLIeHKH OlIeHKH pe3yJbTaTa
YV 1. VYmenue pemars npuxiajgselie | - MccnenoBanue GpyHkuun 1 Gamn
3a/1a4un B o01acTy | Ha HEMPEPBHIBHOCTH B
poeCCUOHAIBHON NESTENHLHOCTH; | TOUKE

3 1. 3nanus 3HaueHuit MareMatuku B | - Kimaccudukarus Touek
npodeccroHaNbHON AESITETFHOCTH U | pa3pbiBa

P OCBOEHUHM TMpodecCHOHATHHON
00pa30BaTeNbHON MPOTPAMMBEI;

3a mNOpaBUIBHBIA OTBET HA BONPOCHI WM BEPHOE pEIICHHE 3aJa4yu
BBICTABJISIETCS TTOJIOKHUTENIbHAS OlleHKa — 1 Oat.

3a HempaBWIbHBIM OTBET HA BOINPOCHI WJIM HEBEPHOE pEUICHUE 3aJadyu
BBICTABJISIETCSL OTpUIIaTeNbHAs olleHka — () GasioB.




5.6. PacuerHoe 3aaanue

5.6.1. TekcT 3aaanus

Bapuant 1

Haiiti ipousBoHyto GyHKimu Y = Sin® (4X3 - 2).
2. HaiiTi NpoM3BOIHYIO TpeThero nopsaka Gpynkun y = 3X* + C0OS5X .

. 3
3. Hanmcare ypaBHeHue kacaTenbHOM k rpaduky ¢yskumu f(X)=— B Touke c
X
abcrmecont X, =-1, X, =1.
1 .
4. MarepuanpHas TOYKa JBHXKETCs 1o 3akoHy X(t) = —§t3 + 2t +5t. Haiftu ckopocTh

U yCKopeHue B MOMeHT BpeMeHU t=5 c. (Ilepemernienue nusmepsiercss B MeTpax.)
Bapuanr 2

Haiitu npou3BoiHy0 QyHKIMH Y = cos* (GX2 + 9).
HaiiTi IpOoM3BO/IHYIO TpEThero mopsiaka GpyHkman Y = 2X° —Sin3Xx.

3. Hammcars ypaBHeHHe KacatenbHoil k rpaduky dynxumn f(X) =2X—Xx* B Touke ¢
abcuuccoit X, =0, X, =2.

4. MarepuanbHas TOuKa JBHKETCS o 3akony X(t) = t* —4t?. Haiitu cxopocts u

ycKkopeHue B MoMeHT Bpemenu t=5 c. (Ilepememenue n3mepsiercs B MeTpax.)
Bapuanr 3

Haiiti ipowsBoayto Gpyrkimn Y = tg° (3X4 —13).
Haiitu ipou3BOHYI0 TpeThero nopska Gyskmun Y = 4x° —e*,

3. Harmcars ypasHeHne KacatenbHoil k rpaduxy dyskmum f(X)=x?+1 B Touke ¢
abcrmmecont X, =0, X, =1,

1 y
4. MatepuaipHasi TOYKa JIBHJKETCS IO 3aKOHY X(t)=Zt4 +1?. Haiitu ckopocTh u

yckopeHue B MOMEHT BpemenH =5 c. (I[lepemenienue nzmepsiercs B METpax.)
Bapuanr 4

Haiitu npoussoanyio gyskuuu Y = ctg* (5X3 + 6).
HaiiTi mpou3BOJIHYIO TpeThero nopsiaka pyukmun Y = 5X* —Cc0s4X.

3. Hammcars ypaBHeHme KacaTenbHOi k rpaduky dymkmmm f(X)=x*-1 B Touke ¢
abcruccoit X, =-1, X, =2.

4. MarepuanbHas Touka ABIKeTcs mo 3akoHy X(t)=t*-2t. Haiitu ckopocts u

yckopeHue B MOMeHT BpemenH t=5 c. (Ilepemenienue uzmepsiercs B METpax.)
Bapmuanr 5

1. Haiiti nmpomssomnyro Gyrkimu Y = arcsin® 7x°.
2. Haiiti mpon3BoIHYyIO TpeThero nopsaka dyukimu Y = 4x* +sin2x.



Hamucars ypaBHeHWe KacaTenbHOH K rpaduky ¢ynkuuu f(X)=tgx B Touke c
. V2 Vs
abcuccolt X, =—, X, = —.
4 3

3 o
MatepuaibHas Touka nBukercss mo 3akony X(t) =2t° —8. Haiitu ckopocts u
ycKopeHue B MOMeHT BpeMmeHnu t=5 c. (Ilepemerienue usmepsercs B MeTpax.)

BapuanT 6

Haiiti ipousBoayto Gynkimn Y = arctg®5x*,

HaiiTH Ipon3BO/HYIO TpeThero nopsiaka Gpyukiun Yy = 6x° +e* .

Hamucatp ypaBHeHue kacarenbHOW K rpaduky dynkuuu f(X) =1+ COSX B Touke C
aberuccoit X, =0, X, = %
MarepuanbHas Touka aBmkercss mo 3akomy X(t) =t*+2t. Haiitu ckopocts u
yckopeHue B MOMEHT BpeMmeHH t=5 c. (Ilepemenienue uzmepsiercs B METpax.)

5.6.2. Bpems Ha BbinosineHue: 40 MuH.

5.6.3. [lepeuyeHb 00HEKTOB KOHTPOJISI I OLlEHKH

HanmeHoBaHHE 00LEKTOB OcCHOBHBIE TOKA3ATeIH Onenka
KOHTPOJISI M OIIEeHKH OIleHKH pe3yJbTara
YV 1. YMmenue pemath NpuKIagHbie | - Haxoxaenue 4 danna
3a/1a4u B 00JIacTH | MPOU3BOIHOMN (PYHKITUH
podeccHoHaIbHOM IeATEIIBHOCTH; - Haxoxnenue
MIPOU3BOTHBIX BBICIITHX
TIOPSITKOB

3a NOpaBUIBHBIA OTBET HA BONPOCHI WM BEPHOE pEIICHHE 3aJa4yu

BBICTABJIACTCA ITIOJIOKHUTCIIbHAA OLICHKA — 1 6amn.

3a HenmpaBWIbHBIM OTBET HA BOINPOCHI WJIM HEBEPHOE pPEIICHHE 3a/1auu

BBICTABJIACTCA OTPULATCIIbHASA OLICHKA — 0 6anoB.




5.7. YCTHBIN OTBET

5.7.1. TekcT 3a1aHus

Cdopmynuposats npaBuia muddepeHIpOBaHUS U 3aMHUCATh MPOU3BOAHBIE OCHOBHBIX

3JIEMEHTAPHBIX ()YHKIIHM:
1° c'=

2. (x) =
B yactHoct, X' =

(XZ r_

3°. (kx+b)' =

£ (@)=

B uacthHoctn, (€)'
9% (log, x)' =
B wactrocty, (Inx)' =

(Igx)’=

6°. (sinx)' =

7°. (cosx)’ =

8°.

9°.

10°.

11°.

12°.

13°.

(tgx)’ =
(ctgx)’ =
(arcsinx)’ =
(arccosx)’ =
(arctgx)’ =

(arcctgx)’ =

[TPABUJIA TNODPEPEHIITMPOBAHUA

14°.

15°.

16°.

17°.

18°.

1
B gacTHOCTH, (—j =
\"

[TPOM3BOIHA S CJIOXKHOU ®YHKIIUU

19°.

5.7.2. Bpems Ha BbINIOJIHEHHE: 15 MUH.

flp(x) =



5.7.3. IlepevyeHb 00bEKTOB KOHTPOJISA U OLlEeHKH

HaumeHnoBaHue 00beKTOB OcHoBHbBIE MOKA3aTeTH Ounenka
KOHTPOJISl M OLIEHKH OIIeHKH pe3yJibTaTa
3 2. 3HaHUS OCHOB UHTETPATHLHOTO - ®opMyIUPOBKA MPABUI 28 6amioB
u quddepeHnnanTbHOro nuddepeHIpoBaHUs U
WCYHCIICHUS; NepevnCIICHNe
MIPOU3BOIHBIX OCHOBHBIX
DJIEMEHTAPHBIX (QYHKIHH

3a mpaBUJIBHBI OTBET HA BOMNPOCHI WM BEPHOE pEIICHHE 3aJadu
BBICTaBJISIETCS TIOJI0KUTEIbHAS OLleHKa — 1 Gain.

3a HENpaBWIBHBIA OTBET Ha BONPOCHI WJIM HEBEPHOE PEIICHHE 3aJadu
BBICTABJIIETCS OTpULATENbHAs olleHKa — () OaJlsioB.

5.8. PacuerHoe 3aganue

5.8.1. Tekcr 3apanus

HccnenoBath PyHKINIO U IOCTPOUTH €€ TpaduK.

BapuanTt 1
f(x)=x"-2x+8.

Bapuanr 2
2x° 2
f(X)=——+x+—.
() =-—3 3

Bapuant 3
f(X) = —x* +5x+4.

Bapuanr 4
2
fo= e X L
4 16 4
Bapuanr 5

f(x)=-x>+3x-2.

Bapuanr 6
f(x)=x*-2x*-3.

Bapuanr 7
f(x)=x>+3x+2.

Bapuant 8
f(x)=3x"—x°.



5.8.2. Bpems Ha BbinosiHeHue: 20 MuH.

5.8.3. IlepeueHb 00bEKTOB KOHTPOJIA M OLIEHKHU

HanmenoBanmne 00beKTOB OcHoOBHBIE OKA3aTeJIN Ouenka
KOHTPOJISI 1 OLIeHKH OlIeHKH pe3yJbTaTa
3 4. 3HaHusS OCHOBHBIX MOHATHH U | - MccnenoBanue GpyHKIIUN 1 Gamn

METOJIOB MaTeMaTHUYeCKOT0 aHallu3a, | U MOCTpoeHue rpaduka
JMCKPETHOM MAaTEMAaTHUKH, JTUHEMHOMN
anreOppl, TEOPUH  KOMILIEKCHBIX
4yuCell, TEOPUM BEPOSITHOCTEH W
MaTeMaTU4eCKOW CTaTUCTUKH;

3a mpaBUJIBHBI OTBET HA BONPOCHI WM BEPHOE pEUICHUE 3aJauH
BBICTABJIICTCS IIOJIOKUTENBHAS OLlEHKa — | Ga.

3a HENpaBWIBHBIM OTBET HA BOMNPOCHI WM HEBEPHOE PEIICHHE 3a1a4du
BBICTABJIIETCSL OTpULATENbHAs OlleHKa — 0 OaJIoB.

5.9. PacuerHoe 3aJJaHHue

5.9.1. Tekcr 3aaaHus

Bapuanr 1
Haiitu HeompeseneHHblE HMHTErpajbl METOAOM HENOCPEACTBEHHOIO HHTErPUPOBAHMS
(st Ne 1-5).

1. I 5cosx—3x2+1 dx .
X

38 _ x5 4
2 I—li—jg—ilidx
3. [(6*-3™ —apx.
4

1 1
_[ —+ dx.
CoSs® X 1—x2

I dx
1+16x%
Haiitn HeonpeneneHHble HHTErpaibl METOJIOM IOJICTAHOBKHU (st Ne 6-8).

6. J.(Sx —4)dx.

12x° +5
S rog™
3X" +5x-3
6
8. j x°-e* dx.
9. Haiitm HeompeneleHHBII WHTETPAl METOAOM HWHTETPUPOBAHUS TIO YacTsM:
_[(x+5)cosxdx.
Bapmuanr 2

Haiitn HeomnpeseneHHble WHTErpajibl METOJOM HEMOCPEICTBEHHOTO WHTEIPHPOBAHHUS
(st Ne 1-5).



=

_[(6sin X+ 4x3 —ljdx.
X

9 7 6
2 J-x 3X" +2X

X7

dx.

3. [(7 2% +5hx.

1 1
4 j(1+x2+sin2x}jx'
5

_[ dx
V4 —9x°
Haiitu HeomnpeaeneHHbIe HHTETPaIbl METOIOM HOACTAaHOBKH (17151 Ne 6-8).
6. [(7x+5)'dx.

18x* -3
J. 6x> —3x+8
8. jx7 ¥ dx.
9. Haiitu HeOHpeﬂeHeHHLIﬁ HHTCIrpaJl MCETOAOM HHTCIPHPOBAHHUA II0 YaACTIAM:
J.(x —2)sinxdx .

Bpemsi Ha BoinoJiHeHue: 60 MuH.

HepequL 00bEKTOB KOHTPOJIA U OICHKH

HanmeHoBaHHE 00LEKTOB OcCHOBHBIE TOKA3ATeIH Onenka
KOHTPOJISAA ¥ OIIeHKH OLIEHKM pe3yJibTaTra
YV 1. VYmenue pemars npuxiajgsele | - Haxoxnenue 9 6amnoB
3aJa4u B o01acTu | HEONpPEEIeHHbIX
po¢eCCUOHAIBHON JIEATETLHOCTH; WHTETPaJIOB
3 2. 3HaHUsI OCHOB MHTETPAIBHOTO U | - Beiuucnenue
T depeHINaTBbHOTO HCUUCIICHUS; OIIPEIETIEHHBIX
MHTETPaJIOB

3a mNOpaBUIBHBIA OTBET HA BOINPOCHI WJIM BEPHOE PEIICHUE 3aJlauu
BBICTABJISIETCS TTOJIOKHUTENIbHAS OlleHKa — 1 Oat.

3a HempaBWIbHBIM OTBET HA BOIPOCHI WJIM HEBEPHOE pEUICHUE 3aJa4yu
BBICTABJISIETCSl OTpULIaTeNbHAs olleHKa — () 6asioB.

5.10. YcTHBIM OTBET

5.10.1. Tekcr 3aaanus

3anucath TaOJIUYHBIE HHTETPaJIbL:

1°, j0dx=
2°. J.xadx:

B ywactnoCTH, I dx =



dx_

3°.
X
4°, '[axdx =
B wactHOCTH, I e dx =
5°, _[cosxdx =
6°. '[ sinxdx =
dx
7. =
-[ cos? x
dx
8°. =
J. sin? x
90 dX —
B yactHoCTH, J.L =
1-x2
dx
10°. —_ =
J. a’ +x?
dx
B , =
YaCTHOCTH J.1+ X2

5.10.2. Bpemsi Ha BpinoJjiHenue: 10 muH.

5.10.3. [lepeyeHb 00bEKTOB KOHTPOJISAA M OLIEHKH

HaunmeHoBanue 00LEKTOB OcHoBHbBIE MOKA3aTeIN Onenka
KOHTPOJISAA M OLICHKH OLICHKHM pe3yJIbTara
VY 1. YMeHue pemars NpuKiIaHble - [lepeuncnenue 14 Gannos
3a7a4d B 00J1aCTH TaOJIMYHBIX HHTETPAJIOB
npodecCuOHATIbHON
JIeSITeIIbHOCTH;

3a NOpaBUIBHBIA OTBET HA BONPOCHI WM BEPHOE pEIICHHE 3aJa4yu
BBICTABJISICTCS TTOJIOKHUTENIbHAS OlleHKa — 1 Oart.

3a HempaBWIbHBIA OTBET HA BOIPOCHI WJIM HEBEPHOE pEUICHUE 3aJa4yu
BBICTABJISIETCSl OTpULIaTeNbHasA olleHKa — () 6asioB.

5.11. PacueTHoe 3axanue
5.11.1. TekcT 3apanus
Bapmuanr 1

2
1. BeuucnuTh onpeaeneHHbli HHTerpait: _[ (4X2 +X— 3)J|X.
0

3
o 3
2. BwrauciuTh onpeeneH bl HHTETPAI METOIOM ITOJCTAHOBKH: J (2X —1) dx.
2



BbrancnuTh, npeaBapUTeNbHO CAEIaB PUCYHOK, IJIOMAAb (DPUTYphl, OrpaHUYEHHON
nmaauaME: Y =—X° +4, y=0, x=-2, X=2.

Haiitu o0ObeM Tena, MOJIYy4EeHHOrO TMpPU BpalleHMH BOKPYr OCH abcumce
KPUBOJIMHEHHON Tpalenuu, OTpaHUYECHHOU JIMHUASMU:
y=+v%x, y=0, x=1 x=4.

CKOpPOCTh JIBIKEHHs TOUYKH M3MeHseTcs mo 3akoHy V=3t*+2t+1 (wm/c). Haiitu
nyTh S, MPOWICHHBIN TOuKoi 3a 10 ¢ OT Havyaa JBMKEHUSI.

Bapuanr 2

3

1. BbluncnuTh onpeneneHHbI HHTETrpall: j(ZXZ - X+ 4)1X.
0
1

BbIYHCIUTE ONpeAeIeHHBIH HHTErPAl METOIOM ITOICTAHOBKH: J(SX +1)4dX )

0
Bbrauciuth, npeaBapuTeIbHO CICNIaB PUCYHOK, IUIOHIAAb (DUTYpHI, OrpaHHYCHHON
JINHUSAMU: y=—x2+1, y=0, x=-1 x=1.
Haiitu o00bem Tena, MOJYYEHHOTrO TMpPW BpPAIICEHHH BOKPYr oOcu abcumcc
KPHUBOJIHHEHHOM TpareuH, OrpaHUYEHHON JIUHUSAMM:
y=\/;, y=0, x=0, x=1.

CKOpOCTh JBHMKEHHS TOUKH H3MeHseTCs 110 3aKoHy V = 9t* —8t (m/c). Haittu myTs S,

MPONJECHHBIA TOYKOM 32 YETBEPTYIO CEKYHAY.

5.11.2. Bpems Ha BbinoJiHeHue: 40 MuH.

5.11.3. llepeyeHb 00bEKTOB KOHTPOJISAA M OLIEHKH

HanmeHoBaHHE 00LEKTOB OcCHOBHBIE TOKA3aTeIH Onenka
KOHTPOJIS M OLEHKH OIIEHKH pe3yJ/ibTaTa
V1. YMenue pemarb NpuKIaaHble | - Beruncnenue 5 GamnoB
3a/1a4uu B o0nacTu | onpeaeneHHbIX
poeCCHOHATILHOM IEATEIbHOCTH; | HHTETPajioB

3a NpaBUIBHBIA OTBET HA BONPOCHI WM BEPHOE pEIICHHE 3aJa4yu

BBICTABJIAACTCS ITIOJIOKHUTCIIbHAA OLICHKA — 1 Gam.

3a HENmpaBWIbHBIA OTBET HA BOIPOCHI WJIM HEBEPHOE pPELICHHE 3a0a4yu

BBICTABJIIETCSL OTpULATENbHAs olleHKa — 0 OasioB.




5.12. PacueTHoe 3aaaHue

5.12.1. TekcT 3a1auus

Bapmuanr 1
Haiitu yacTHBIC TPOU3BOAHBIC (DYHKITHIA.

1. z:x-lny+l.
X

2. 1= In(x2 +2y3).

3. z=+x?).
Bapuanr 2
Haiitu yacTHBIC TPOU3BOAHBIC (DYHKITHIA.
1. z=x".
2. 71=xy*-2xy°®.
3. z=In"y.

5.12.2. Bpemsi Ha BbINIOJIHEHHE: 25 MUH.

5.12.3. llepeyeHb 00beKTOB KOHTPOJISAA M OLIEHKH

HanmeHoBaHHE 00LEKTOB OcCHOBHBIE TOKA3ATeIH Onenka
KOHTPOJISAA ¥ OIIeHKH OLIEHKM pe3yJibTaTra
YV 1. YMmenue pemath MNpUKIAIHBIC | - HaxoxkaeHHe 9acTHBIX 3 bamna
3a1a4u B o0jacTy | MPOU3BOJHBIX
poeCCUOHATBHON JEATEITbHOCTH;

3a NpaBUIBHBIA OTBET HA BONPOCHI WM BEPHOE pEIICHHE 3a0a4yu
BBICTABJIAECTCS IIOJIOKUTENbHAS OLIEHKa — | Gai.

3a HENmpaBWIBHBIA OTBET HA BOIPOCHI WJIM HEBEPHOE pPELICHHE 3aJa4yu
BBICTABJIIETCSL OTpULATENbHAs olleHKa — 0 OasIoB.

5.13. PacuyeTHoe 3aaaHue

5.13.1. Tekecr 3axanus

Bapuanr 1

SIBISAIOTCA 1M JaHHBIE QDYHKIMU PENIEHUAMH TaHHBIX JU(p(EepPEHIMaTbHBIX YPaBHEHUH
(st Ne 1-4).
1. y=ce>+ce’, y'+4y -5y=0.
2. y=ce +cxe’, y'+2y'+y=0.
8 ., 1,
3. y= X y = "3 y.
4. y=e¥+2, y =4y.
5. Peumrts 3amauy Komm: y' = 4x° —2x+5, y(l)=8.

Peumts cienyromye quddepeHnnaibHble ypaBHEHHUs TIEPBOrO M BTOPOTo Mopsiaka (s
Ne 6-12).



6. y=—T7—+X
COS” X
7. y' =-6y.
, x-=1
8. = vt
9. y'= y .
1-x?

10. y'-3y+5=0.
11. y"—-7y"+10y =0.
12. y"+4y'+4y =0.

Bapuanr 2

SIBnsroTCs U JaHHble (PYHKIMHM PENICHHUSMU NaHHBIX IH(QQPEpPEeHIUANbHEIX YPaBHEHUM
(st Ne 1-4).
1. y=ce ™ +c,xe™, y'+4y +4y=0.
2. y=ce¥+c,e*, y' -y -6y=0.
3. y=e¥-5y =3y+15.
S '
4. y==, y=-y°.
X
5. Pemmrts 3amauy Komm: y' =3x* —2x+6, y(2)=19.

Pemmmte cnepyromue muddepeHnuanbHbple ypaBHEHUS IEPBOTO U BTOPOTO MOPSIIKA (IS

Ne 6-12).
6. y'= 1 v
| Vi-x>
7. y' =8y.
2X
8. y ==
y2
' y
9. = :
YR
10. y'+8y—-3=0.

11. y"+8y'+16y=0.
12. y"—y'-12y =0.
5.13.2. Bpemsi Ha BbinoJiHeHne: 80 MuH.

5.13.3. IlepeyeHb 00BEKTOB KOHTPOJISI M OLIEHKHU

HaumMmeHoBaHue 00LEKTOB OcHoBHbBIE MOKA3aTeIN Onenka
KOHTPOJISA M OLlCHKH OLIEHKHM pe3yJIbTara
3 4.35aHns OCHOBHEIX MOHATHH U - Pemenue 12 6aiios
METOJIOB MaT€MaTHUECKOTO g depeHIaTbHBIX
aHaIM3a, JUCKPETHON MaTeMaTUKH, | YPaBHEHHI IEPBOIO U
TUHEHON anredpsl, TEOPUU BTOPOTO MOpPsiJIKa
KOMIJIEKCHBIX YHCEII, TEOPUU
BEPOATHOCTEN U MaTEMaTUUYECKOU
CTaTUCTHKH;




3a mpaBUJIBHBIII OTBET HA BONPOCHI WM BEPHOE pEIICHHE 3aJadu
BBICTABJIIETCS IIOJIOKUTENbHAS OlleHKa — | Gai.

3a HENpaBWIBHBIA OTBET Ha BONPOCHI WJIM HEBEPHOE PEIICHHUE 3aJadu
BBICTABJIIETCS OTpULATENbHAs OlleHKa — () OaJlsIoB.

5.14. YcTHBIN OTBET

5.14.1. TekcT 3aaanusa

1. CdopmynupoBaTh OOIIME TOJOKEHUS TIPH COCTaBICHUU U PEepeHITNATBHOTO
YPaBHEHHS 110 YCIOBHIO 3aJIaUH.

2. 3amucath qudQepeHIraIbHOe YpaBHEHHE MTOKA3aTeIbHOTO POCTa M MOKA3aTeIbHOTO
yObIBaHUST W TOJY4YUTHh €ro pemieHue. lIpuBecTH TpUMEphl MPHUKIATHBIX 3ajad,
pelIaeMbIX ¢ ero MOMOIIBIO.

3. CdopmynupoBaTh 3aJadyy O paJMOAKTHBHOM pacmajae, 3amucarb sl Hee
muddepeHIanbsHOe YpaBHEHHE.

4. CdopmymnupoBaTh  3a7ady O  TapMOHHYECKHMX  KOJeOaHMSAX,  3amucarhb
Qg depeHIraIbHOe YpaBHEHUE TaApMOHUYECKUX KOJICOaHHIA.

5. CdopmynupoBaTh 3a1ady O MajeHUU TN B aTMoc(epHOl cpexe, 3amucarb Uil Hee
muddepeHIanbsHoe ypaBHEHUE.

5.14.2. Bpems Ha BbinoJiHeHue: 30 MuH.

5.14.3. llepeueHb 00bEKTOB KOHTPOJISAA M OLIEHKH

HanmeHoBaHHE 00LEKTOB OcCHOBHBIE OKA3ATeIH Onenka
KOHTPOJISI M OIIEeHKH OIIeHKH pe3yJbTara
3 3. 3HaHusA OCHOBHBIX - Oncanue mpoIeccoB B 5 0amoB
MaTeMaTHYECKUX METOI0B €CTEeCTBO3HAHUU U
pelIeHus TPUKIATHBIX 33124 B TEXHHKE C IIOMOIIBIO
obnactu npodeccruoHalIbHON b depeHIMaTbHBIX
eITEIbHOCTH; ypaBHEHUU

3a NpaBUIBHBIA OTBET HA BONPOCHI WM BEPHOE pEIICHHE 3a0a4yu
BBICTABJIIECTCS IIOJIOKUTENBHAS OLIeHKa — | Gai.

3a HEmpaBWIBHBIA OTBET Ha BOIPOCH WJIM HEBEPHOE pPEUIEHUE 3a1a4yu
BBICTABJIIETCSL OTpULATENbHAs olleHKa — 0 OaIoB.

5.15. PacueTHoe 3aqaHue

5.15.1. TekcT 3apanns

1. Tlonb3ysch HEOOXOAUMBIM NMPU3HAKOM CXOAUMOCTH, I0KA3aTh, YTO Pl

1 2 3 n
1+ =—+—+—+..+——+
n+1
pacxoquTcCs.
2. C nomormpio nmpu3Haka JlaramMbepa pemuTh BOIPOC O CXOAUMOCTH psijia
1 2 3 n



3. Tlomp3ysce MPU3HAKOM JlelOnuna, HUCCIIEN0BaTh Ha CXOJIUMOCTD
3HAKOYEPEAYIOLIUICS PsIlL
1 1 1 a1
+ot () =1
n
4. Tlonp3ysich MNPU3HAKOM CXOJMMOCTH 3HAKONEPEMEHHOTO psaa, HCCIeI0BaTh Ha
CXOJIUMOCTD s
1 1 1 a1
()T =
21 3 4 n!

5.15.2. Bpems Ha BbInoJiHeHue: 30 MuH.

5.15.3. [IepeyeHb 00bEKTOB KOHTPOJISI M OLEHKH

HaumeHoBaHue 00beKTOB OcHOBHbIE MOKA3aTeH Ounenka
KOHTPOJISI H OLeHKH OLIEHKH pe3yJIbTaTa
V' 1. VYmenue pemats npuxiajgsele | - MccinenoBanue psjioB Ha 4 Ganna
3a7a4un B 00JIaCTH | CXOJMMOCTh
poecCHOHABHOM e TEIIFHOCTH;

3a HpaBI/IJIBHHﬁ OTBCT Ha BOIIPOCbI HIIM BCPHOC PCIHICHHUC 3add4du

BBICTABJIACTCA IIOJIOKHUTCIIbHAA OLICHKA — 1 6amn.

3a HCHp&BHJIBHBIfI OTBCT Ha BOIIPOCHI HJIIM HCBCPHOC PCHICHUC 3aJdda4du

BBICTABJIICTCA OTPULATCIIbHASA OLICHKA — 0 6anoB.

5.16. PacuerHoe 3aganue

5.16.1. Tekecr 3axanus

1.

N

N3 kop3uHbI, B KOTOPOI HaxoasaTca 4 OeNbIX M 7 YepHBIX IIapa, BBIHUMAIOT OAMH IIap.
Haiit BEpOSTHOCTB TOTO, YTO IIAP OKAXKETCS YEPHBIM.

OnpenenuTs BEpOATHOCTH MOSBIECHUS «TrepOa» Mpu OPOCAHUU MOHETBHI.

B xop3une 20 mapoB: 5 cuHUX, 4 KpacHBIX, OCTaJIbHBIC YepHbIC. BRIOMparoT Haymauy
onuH map. OnpenenuTs, ¢ Kakoil BEpOSATHOCTBIO OH OYIE€T LIBETHBIM.

Co0bITHE A COCTOUT B TOM, YTO CTAaHOK B T€UEHHE yaca MOTpedyeT BHUMaHUs paboyero.
BepositHOoCcTh 3TOrO CcOOBITHS cocTaBisier 0,7. OmnpenenuTs, ¢ KakOi BEpOSTHOCTBHIO
CTaHOK HE MOTpe0yeT BHUMAHUS.

B onnoit kop3uHe HaxonATcs 4 OenbIX M 8 yepHBIX 1IapoB, B JApyroil — 3 OGenbix u 9
yepHbIX. U3 Kaxm0i KOp3uHBI BBIHYIM MO Iapy. HailiTu BepoSATHOCTH TOro, 4To 006a
1apa OKaxxyTcs OeJIbIMU.

Bbpocatot nBe MoHeThl. OnpenennTb, ¢ Kakoil BEpOSATHOCTHIO MOSIBUTCS «TepO» Ha 00enx
MOHETaX.

B norepee 100 OummeroB. PaswirpeiBaetcst ogun Beurpeimn B 200 pyOneit m aBamuath
BeIMrpbIeit mo 50 pyonei. ITycts X — BenmnunHa BO3MOXKHOTO BBIMTPHIIIA [T YelIOBeKa,
umerouiero oauH Ouser. CocTaBUTh 3aKOH paclpeiesieHUs] 3TOW CllydailHOM BEIHUYMHBI
X.

CiryqaiiHas BennurHa X 3aaHa 3aKOHOM PACTIPEEICHUS:

1 4 6
0,1 0,6 0,3
Haiitn ee MaTemaTHUeCKOE OKUAAHUE.




9. CormnacHo CTaTUCTHKE, BEPOSATHOCTb TOTO, YTO JIBAUATHUISTHICTHUI YETOBEK MPOKHUBET
enie rof, pasHo 0,992. Komnanus npeayiaraet 3actpaxoBarhb >ku3Hb Ha roj Ha 1000 y.e. ¢
ymnatoir 10 y.e. B3Hoca. OmnpenenuTs, Kakyl OpUOBUIb OXHIAET KOMIIAHUS OT
CTPaxXOBKH OJIHOTO JBAIATUIIATUICTHETO YEJIOBEKA.

10. Cniyuaiinas BenuuuHa X 3a/1aHa 3aKOHOM paclpeIeIeHUs:

1 5 8

0,1 0,2 0,7
Haiitn gucniepcuio u cpeaHee KBaapaTUUyHOE OTKJIIOHEHHE TOU CIIy4ailHOM BEJIMUUHBI X.

11. Cnyuaiinpie BenuuuHbl X 1 Y 3aJlaHbl 3aKOHOM pactipeseneHus. Halltu MatemaTuueckoe
OKHUJAHUE J3TUX CIIyYalHBIX BEJMYMH M ONPEACTUTh MO TabiullaM, Kakas U3 JTaHHBIX
BenmuunH Oosiee paccesHa. [logcumrats aucnepcuun D(X) u D(Y). YOemutbes, uro

D(X)>D(Y).
2 20 28 50
X 1 1 1 1
4 4 4 4
23 25 26
Y 1 1 1
4 4 2

5.16.2. Bpemsi Ha BbINOJIHEHHE: 45 MUH.

5.16.3. IlepeyeHb 00BEKTOB KOHTPOJISI M OLIEHKHU

HanmeHoBaHHE 00LEKTOB OcCHOBHBIE OKA3aTeIH Onenka
KOHTPOJISI M OLIeHKH OLICHKH pe3yJibTaTa
3 4. 3HaHuUs OCHOBHBIX MOHATUH U - ®opMmynupoBKa 11 6ammos
METOJI0OB MAaTEMaTUYECKOTO KJIACCUYECKOIO
aHaJIu3a, JUCKPETHON MaTeMaTUKH, | ONpeAeNeHUs
JUHENHOMN anreOpsl, TEOPUU BEPOSATHOCTHU
KOMILJIEKCHBIX YHCEIl, TEOPUU
BEPOSITHOCTEW U MATEMATUYECKOU
CTaTUCTUKH;

3a NOpaBUIBHBIA OTBET HA BONPOCHI WM BEPHOE pEIICHHE 3aJa4yu
BBICTABJISICTCS TTOJIOKHUTENIbHAS OlleHKa — 1 Oat.

3a HeNmpaBWIbHBIM OTBET HA BOIPOCHI WJIM HEBEPHOE pELICHUE 3aJa4yu
BBICTAaBJISIETCSl OTpULIaTeNbHAs olleHKa — () 0asioB.

5.17. TeopeTnueckue BONPOCHI HUTOTOBOI0 KOHTPOJIs (32a4éT)

Marpuiibl, 1€HCTBUA HAJl MATPHUIIAMH.

Omnpenenurenu 1-ro, 2-ro, 3-ro nopsaxos. [IpaBuio TpeyroibHUKOB.

Onpenenurenu n-ro nopsaka. Teopema Jlamnaca.

OO6parHas MaTpuIa. AJITOPUTM HaxOKACHUSI OOpaTHON MaTPHIIbL.

Panr matpuibl. AJIrOpUTM BBIYMCIIEHUS paHra MaTPUIBI C TOMOINBIO AJIEMEHTaPHbBIX
npeoOpa3oBaHuil.

6. Cucrema nuHeWHbIX ypaBHeHHH. Meton oOpatHoi Matpuisl. Popmynsl Kpamepa.
Meron l"aycca.

arLONOE



14.

15.
16.

17.

18.

19.
20.

21.

22.

23.
24.
25.
26.

217.
28.
29.
30.
31.
32.
33.

34.
35.
36.

37.

BekTops! 1 onepanuy HaJ HUMU.
[Ipoekius BEKTOpa Ha OCh U €€ CBOMCTBA.
[exaproBa npsiMoyroiibHasi cuctema koopauHar. [losspHas cucrema KOopAUHAT.

. CkansipHO€, BEKTOPHOE U CMELIaHHOE IIPOU3BEICHUS BEKTOPOB.
. Ipenen pynkuuu B Touke. OCHOBHBIE TEOPEMBI O Ipeiesax.
.Ilpenen ¢yHkumuu npu X, cCTpemsmeMcs K OECKOHEYHOCTH. 3aMeydaTesIbHbIC IMPEJIEeIbl.

Yucno e.

. HemipeppIBHOCTD ()YHKIIMU B TOYKE U HA MPOMEKYTKe. Touka HempepbhIBHOCTH (DYHKIIHH.

Touka paspeiBa GpyHkiuu. CBoiicTBa HeNpepbIBHBIX GyHKIMH. [Ipupamienue aprymenra.
[Tpupamienne pyHKIUN.

[IpowsBognas  Qynkuuu. Juddepennuman dyakuun. ['eoMeTpUuuecKHii  CMBICI
IIPOU3BOAHON. MEeXaHNYECKUI CMBICI IIPOU3BOJIHOM.

Ta6mmma npousBoaHbIX. [TonsTre cnoxknoi ¢yakuun. [Ipon3BoHas CIOKHON (QYHKIIUH.
Cxema wuccnenoBanusi ¢ynkuuu. OOnacte onpenencHuss (QYHKIUH. MHOXECTBO
3HauYeHU (yHKIMH. YeTHOCTh U HedeTHOCTh GyHKIuU. Hymu ¢ynkmuu. [Ipomexyrku
3HaKonmocTosHCcTBAa  (yHKimu. Bo3pacranme wu  yObiBaHME (YHKIHMH, IPABHIIO
HAaXOXXJCHHUS MIPOMEKYTKOB MOHOTOHHOCTHU. TOukHM 3KcTpemMyMa (QYHKLIHH, MPaBHIIO
HAXOXKJCHUS IKCTPEMYMOB (DYHKITHH.

[Ipou3Bognbie BbICIIMX NOPSAKOB. DHU3WYECKHN CMBICI BTOPOM MHPOU3BOJHOM.
HccnenoBanue GyHKIMH C TTOMOIIBIO BTOPOH MMPONU3BOIHOM.

[TepBooOpaznas. Heomnpenenenusiit uHTerpaji. OCHOBHbIE CBOWCTBA HEOIPENEIEHHOIO
MHTETpaa.

Tabnuua HeonpeaeIeHHbIX UHTErPaJIOB.

MeTo/1bl HUHTErPUPOBAHUS: METOJ] HETIOCPEICTBEHHOTO MHTETPUPOBAHUS; METO 3aMEHbI
HEepeMEHHOH (MEeTO/ MOJICTAHOBKHU ); METOJI MHTEIPUPOBAHUSI 10 YACTAM.

Onpenenennblii uHterpai. I[loHsTue wuHTerpanbHONM cyMMbl. JlOCTaTOYHOE YCIOBHE
CYIIECTBOBaHMS ONPENIEICHHOr0 HHTErpaia (MHTErpUPyeMOCTH (DYHKIIMN).

OcHOBHBIE  CBOMCTBAa  ONPENEICHHOIO  MHTerpaia. [ eoMeTpu4ecKuil  cMbIC
OIPEEIIEHHOr0 HHTErpaa.

MeTobl BEIYUCIICHHS ONIpeeieHHBIX nHTerpaioB. ®opmyna HetoTona-JleliOnuna.
['eomerpuueckue u pU3NIECKUE MPUITOKEHUS ONPEISIEHHOTO HHTErpaa.

@DYHKIMH HECKOJIBKUX NEPEMEHHBIX. YaCcTHBIE TPOU3BOJIHBIE.

[Tonsatne  muddepenumanbHoro  ypaBHeHus. OOmee W 4yacTHOE — pelIeHHE
muddepeHManbHOrO ypaBHeHUs. HTerpanbHble kpuBble. 3agaua Komu.

3anauu, npuBosIKe K U depeHInaTbHbIM YPaBHEHUSM.

MeTtonbl pemienus AugdepeHInaIbHbIX YPaBHEHUH.

[TonsiTre uncnoBoro psaga. CXoAMMOCTh U paCXOAUMOCTb YHUCIIOBBIX PSIOB.
Heo0Oxonumelii npusHak cxogumoctu psiaa. [lpusnak cpaBuenus. [pusnak JlanamOepa.
[TonsTue 3Hakouepenyroerocs psaa. Ilpuznak cxoaumoctu Jleibuuna.

AOCoIOTHAs U YCIIOBHAS CXOAMMOCTh 3HAKOIIEPEMEHHOTO Psijia.

OyHKIMOHaNbHbIE pAabl. CreneHHble psaabl. O0JacTh CXOIUMOCTH CTENEHHOTO psja.
Paznoxenue anemenTapubix GyHKUUN B psin Makiopena.

[Tonstue coObiTus. JloCTOBEpHbIE, HEBO3MOXHbBIE, COBMECTHBIE, HECOBMECTHBIE,
MIPOTHUBOIIOJIOXKHBIE COOBITHS. Kitaccuueckoe onpeseneHne BEpOITHOCTH.

Teopema cnokeHust BeposATHOCTEN. Teopema yMHOKEHUS BEPOSTHOCTEN.

CnyvaiiHass BennunHA. J[MCKpeTHass W HENpEpBIBHAsS CIy4YalHbIE BEJIMYMHBI. 3aKOH
pacripesieieHus]  TUCKpPEeTHOW  ciy4yaiiHOl  BenuuuHbl.  MHTerpanmpHas  (yHKUIUA
pacrpeeneHusi HEMPEPhIBHOM CIyYaitHOM BETUYUHBI.

MaremaTnueckoe O0XHJaHWE JUCKPETHOW ciay4yailHOW BenuuuHbl. OTKIOHEHHE
ciy4aiiHOM BenuuuHBL. Jlucrepcust AUCKpEeTHOHN ciydaiiHOM BenuuuHbl. CpenHee
KBaJpaTUYHOE OTKJIOHEHUE CIIy4allHOM BETNYNHBI.



5.18.

10.
11.

12.
13.

14.

15.

16.
17.
18.

19.

20.

21.

22.

23.

IIpakTHyeckue 3a1aHus

5x
. 7
Berancnuts nipeaen Ilm(l-f-—j .
X—>00 3X

Bprunciuts npeaenst:

. Bxf—x*+1 x4 2x X -4
a) lim—————=:;06) lim——-; B) lim
x>0 2XT 4+ X x>0 X — o X3 42X
|nl7x
Boraucnuts npeaen IIm—.
x>0 §in5x
. Sin5x
Boraucnuts npegen lim :
x—0  3x
. 3x*+x
Beraucnurs npenen lim———.
x-0 X% — 2X

. x> -10x+16
Boruncnuts npenen lim—————.
x—8 X—8

oX _6
Uccnenosate dpynkuuto f(X) = - Ha HETIPEPBIBHOCTD B TOUKE X, = 0.

Hccnenosats dyukmmio T (X) =3x* — x* u mocrpouts ee rpadux.
BbrunciauTh 3Ha4YCHNE POU3BOTHOM CISAYIOIUX (QYHKIIHIA B TOUKe X, =4 :
a) f(x)=8x*-Inx;6) f(x)=x>+5x.

. 7
Haiitu pon3Boanyo GyHKIUKM Y = (X4 —5x% + X) :

. 11x -8
Haiitu npousBoanyro GyHKINHN Y = .
2X+4

5
Haiity nponssoanyio Gpynkiun Y =e> %,
Haiitu npousBoHyto QyHKIMH Y = In(8x4 —3x* + 2).
y y 4-x° +x* —2x
Haiitu HeonpeneneHHblil UHTErpa I dx
X

o o o 2
Haiitn HeonpeieeHHbIi MHTErPal METO0M 3aMEHbI TIEPEMEHHON IX -e”dx,

4
HaiiTu HeomnpeneneHHbIN HHTETPAJ METOAOM 3aMEHbI IEPEMEHHON I(GX +11) dx.
Haiitu HeompeeIeHHBIN HHTETPAT METOAOM 3aMEHBI IIEPEMEHHON jcos(6x —1)dx.

Haiitn HeonpeaeeHHbIN HHTErPa METOIOM 3aMEHBbI IIEPEMEHHOMN I sin® x - cosxdx.

BBI4uciiuTh OnpeeieHHbIH HHTETpat I(5X +1)dx.
0

BBIUKCIIUTE ONPEIEeHHBII HHTErpal I(X —5)xdx.

0

2

5 2x% +x*

BBIucInTh ONpeieICHHBIN HHTETPal I—Z dx

0 X
CKOpOCTh JIBMKEHHS TOUKH M3MEHSIeTCs 1o 3aKoHy V =5t? +4t+2 (m/c). Haiiti myTs S,
PO IEHHBIN TOUKOMU 3a 4 C OT Havaia JIBU>KEHHUSI.

Bbrauciuts 00beM Tesa, MOJYyYeHHOTO OT BpAIlleHUs! PUTyphl, OTPAaHHYCHHON JIHHUSIMU
2
y=Xx, y=0, x=1, x=3, Bokpyr ocu OX.



24. BBIYHCIIUTD TUIONIAIb (PUTyphI, OTPAaHUYCHHOU JTUHUSAMH Y = x?, y=0, x=1, x=2.
25. Petnth nuddepenuumansaoe ypasaenue Yy —9y’ +20y =0.

26. Peunts 3amauy Komm: Y’ =6x* +4x, y()=9.
27. Pemnts nuddepenuunanbaoe ypasaenue Yy =11X.

28. B onnoit kop3uHe Haxoxarcs 5 6enbix ¥ 10 yepHBIX mapoB, B apyroil — 4 Oensix u 11
yepHbIX. M3 KaxJol KOp3MHBI BbIHYIU 1O wiapy. Hailtu BeposTHOCTH TOro, uro 06a
11apa OKa)KyTCsl YEPHBIMHU.

29. B notepee 1000 OuneroB. PaspirpsiBactcs onuH BoIUTph B 200 pyOreil u necsaTsb
Beurphimet mo 100 pyOnei. Ilycte X — BenmnumHa BO3MOXKHOTO BBIMTPBIIIA IS
4eJ0BeKa, UMeIoniero oguH Oouier. CoCcTaBUTh 3aKOH PACIpelesieHHs] STOH CiaydaiiHON

BEJIMYUHBI X.
30. Criyuaitnas BenuynHa X 3a/1aHa 3aKOHOM paclpeieeHusI:
4 6 7
0,4 0,5 0,1

Haiitu maremartndeckoe OXUIaHUE, NUCIIEPCUIO, CPEAHEE KBAAPAaTUYHOE OTKIOHEHHUE
JTOM CIy4aliHOM BEJIUYUHBI X.

6. llIkasa oneHKH 00pa3oBaTeJIbHbIX T0CTHKEHUH

[IpoLEHT Pe3yNIbTaTHBHOCTH (IPABUILHBIX Ouenka ypoBHs TIO/IrOTOBKH
OTBETOB) Oau1 (OTMETKa) BepOasIbHBIM aHAIOT
90 + 100 5 OTIIMYHO
80 + 89 4 XOpOIIIO
70 =79 3 YIAOBJIETBOPUTEIHHO
meHee 70 2 HEYIOBJIETBOPUTEILHO




