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Paszpen 1. HACIIOPT OOHEHOYHBIX CPEJICTB

I10 JUCTUITIIINHC «MaremaTuka»

1.1. OcHoBHBIC CBeAeHUS 0 JUCIHHUILIHHE

YKpynHeHHas rpynna 35.00.00 Cenbckoe, gecHOE U phIOHOE XO3HCTBO
Hamnpasnenue noaroToBku / 35.03.04 Arponomust
CIEeUAITBHOCTh
HanpaBieHHOCTh IPOTrpaMMBI ArpoOuzHec
O6pa3oBarenbHasi IporpaMMa bakanaBpuar
Kpanuduxanus OakaaBp
JuciurnHa 6a30B0it / OO0s3arenbHas 4acTh
BapHaTUBHOW YacTH
00pa3oBaTeIbHON IPOTPAMMBI
dopma KOHTPOJIS JK3aMEH
®dopma 00yyeHHs

[TokaszaTenu Tpy10€MKOCTH

OYHast 3a049Hast OYHO-3a04HasI
I'og oOyuenus 1 1 1
CemecTtp 1 1 1
KonmuecTBO 3a4eTHBIX €IUHULL 4 4 4
OO111ee KOJIMYECTBO YaCOB 144 144 144
KonmuecTBO wacoB, 4achI:
-JIEKIIMOHHBIX 16 8 10
-IPaKTHYECKUX (CEMUHAPCKUX ) 30 2 8
-J1a00PaTOPHBIX - - -
-KypcoBasi paboTa (IIpOeKT) - - -
-KOHTaKTHOHN paboThl Ha 2.3 2.3 2.3
MIPOMEKYTOUHYIO aTTECTAITUIO
- CaMOCTOSITEIILHOM paboThI 95.7 131.7 123.7

1.2. Ilepeyensb KomMneTeH Ui, POPMUPYEMBIX JUCHMILIHHON

«Maremartuka»
Kon Conepxanue [1nanupyemble pe3yabTaThl 00y4eHUs
KOMIIETEHINH KOMIIETEHIINH Kon u dopmupyembie 3HaHUS, YMEHUS U
HAaNMEHOBaHHE HABBIKU
WHNKATOpa
JOCTIKEHUS
KOMIETEHINH
1 2 3 4
OIIK-1 CrniocobeH pemiaTh OIlK-1.1 3Hanue OCHOBHBIX TTOHSATHN U
TUIIOBBIE 3a]1a41 UCTIONb3YyeT (bopmy:: oHATHE Tpeaena GyHKIHH
npoeCCHOHATFHON | OCHOBHBIC 3aKOHBI | B TOYKE; MOHATHE HETTPEPHIBHOCTH
NesITeIbHOCTH Ha MaTeMaTHYECKUX (GyHKINW; TTOHATHE TPOU3BOIHOM;

OCHOBE 3HAaHUU
OCHOBHBIX 3aKOHOB
MaTeMaTHYECKUX U
€CTECTBEHHBIX HayK
C IPUMEHEHUEM
MH(POPMAIIMOHHO

JOUCIUILINH IS
pEIICHHSI TUTIOBBIX
3a1a4
npodeccuoHaNbHOMI
JCSITeTbHOCTH

uccienoBaHue QyHKINU U
MOCTPOCHHUSI e TpaduKa; MOHATHS
HEONPEJEITEHHOTO U OMPEAETEHHOTO
WHTETPAJIOB, UX CBOMCTBA; NOHATHE
b depeHIMaTbHOTO YpaBHEHHUS,
BU/IBI CITy4ailHBIX COOBITHH,
KJIACCUYECKOE ONpEICTICHIE




KOMMYHHKAITHOHHBIX BEPOSITHOCTH; OCHOBHBIE ()OPMYJTBI
TEXHOJIOTHI KOMOWHATOPUKH; BUBI CITy4alHBIX
BEITMYHH; YUCIIOBBIC XapaKTEPUCTHKHI
CIIy4alHbIX BETUYMH; (PyHKINUU
pacnpeenieHus: BEpOsTHOCTEN
HEMPEPHIBHON CIy4ailHON BEJIUYUH;
HOPMaJIbHBIN 3aKOH PACTIPEICIICHHE;
BbIOOPOYHBIN METOA
MAaTeMaTUYECKON CTaTUCTUKH.
Ymenue: naxoguTh NpoU3BOIHBIE
AJIEMEHTAPHBIX ()YHKIIHA;
UCCIIeIOBAaTh (PYHKIIUU; HAXOJUTh
HEOTpeeICHHBIC HHTETPAIIHI;
BBIUUCIISTH OIpe/IeTICHHbIE
WHTETPANIb; peliaTh OOBIKHOBEHHBIC
muddepeHanbHble ypaBHeHUs 1-ro
TIOPS/IKA; HAXOAUTh BEPOSITHOCTH
COOBITHH; HAXOUTH YUCIIOBBIC
XapaKTePUCTHKU CITy4alHBIX
BEJIMYWH; HAXOUTh YUCIIOBBIC
XapaKTePUCTHKU BIOOPKH; HAXOIUTh
OIICHKH YHCJIOBBIX XapaKTEPUCTUK
reHepaIbHONH COBOKYITHOCTH IO
YHUCIIOBBIM XapaKTEPUCTHUKAM
BBIOOPKH.

Brnaoemv nagvikamu ynorpebneHus
MaTeMaTUYeCKON CUMBOJIUKHU ISt
BBIPAKCHHS KOJTMICCTBEHHBIX U
KauyeCTBEHHBIX OTHOIICHUM
00BEKTOB; HABBIKAMH IIPUMEHEHUS
METOJIOB U IPUEMOB ITOCTAHOBKH U
perieHus 3a/1a4 Mo OCHOBHBIM
paszzenamMm MaTeMaTUKH U HaBBIKAMU
pa3pabOTKU MaTeMaTUYECKUX
MoJieneil B mpodeccnoHalbHON
JeSATeTbHOCTH

1.3. IlepeyeHb TeM y4eOHOM QU CHMIIIIMHBI

ITHeI;(E) Ha3Banue Tembl I‘{::;:)
T1 [Tpenen u HenpepbIBHOCTh (PYHKILIUH. 36
T2 JndbdepennnanbHoe ncuncieHue GyHKIMU OJHON U HECKOJIBKUX MePEMEHHBIX 36
T3 WuTterpanbHoe ncunciaenne GyHKuui u quddepeHmanbHble ypaBHEHHS 36
T4 OCHOBBI TEOPHH BEPOATHOCTEH U MaTEMaTHYECKOW CTATUCTHKHI 36

Bcero 144




1.4. MaTtpuna cooTBeTCTBHS TeM Y4eOHOM TUCHMIUIMHBI M1 KOMIIETEeHIIM A

1.5. CooTBeTCTBHE TEM AUCHUINVIMHBI U KOHTPOJIbHO-U3MEPHUTEJIbHBIX MAaTEPHUAJIOB

Hughp HTugpp memoi
KomnemeHuyuu
no IoC BIIO T1 T2 T3 T4
OIIK-1 + + + +

No Tecmosbie Bonpoc Badanus ons Hnousudyanwvhnule
TeMBbI 3a0anus no 0 . pabomul 013
/151 YCHHO20 KOHMPOJIbHOU
meopemuyecKomy domauinezo
cobecedosanusn pabomul
Mamepuany 6bINOJIHEHUS
Baok A baok b

3HAHUE-TIOHUMAHHME YMEHUE-IIPUMEHEHHUE
Tema 1 + + + +
Tema 2 + + + +
Tema 3 + + + +
Tema 4 + + + +
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1.6. Onncanue nokasareseil 1 KpuTepueB OLEHUBAHNS KOMIIETEHI[MI HA Pa3JIMYHBIX ITanax ux ¢popmupoBaHus,

OIIMCAHHUC IIIKAJ OHCHUBAHUA

Pesynbrar oOyuenus
10 JIUCLMUIUINHE

KpuTepun u nokazaTesid OlIeHUBaHUS PE3YIbTATOB 00YUECHHUSI

HCYIOOBJICTBOPUTCIIBHO

YJIOBJIETBOPUTEIBHO

XOpOIIO

OTJIIMYHO

I aTan

3HaTh NOHITHE
npenena GyHKIuH B
TOYKE; MTOHSATHE
HEIPEPBIBHOCTHU
(GYHKIUY; TIOHSATHE
MPOU3BOHOM;
UCCIIEJOBaHHE
GbyHKIIUN U
IIOCTPOEHUSI €€
rpaduka; moHsATHE
YaCTHOM
MIPOU3BOIHOM; TOHATHUSA
HEONPENETIEHHOTO U
ONPEACIEHHOTO
WHTETPAJIOB; MIOHATHE
nudhepeHIaTbLHOTO
YpaBHEHUS; BUIbI
CllyyailHbIX COOBITHIA,
KJIACCUYECKOE
OIIpezieIICHUE
BEPOSITHOCTH;
OCHOBHBIE (HOPMYIIBI
KOMOMHaTOPUKH;
BUJIBICITyYalHBIX
BEJINYWH; YUCIIOBHIC
XapaKTEPUCTUKU
CIy4YaiiHBIX BEJIMYMH;
byHKIIUU
pacnpezeneHus
BEPOATHOCTEMN
HENPEPBIBHOU

®parmMeHTApHbIE 3HAHUS
OCHOBHOM 4aCTH Marepuaia
y4eOHOI1 mporpamMmsl,
JIOITYCKaIOLEMY
HNPUHIUIHATIbHbBIE OIINOKH B
BBITNIOJTHEHUH
HPEyCMOTPEHHBIX y4eOHOM
IIPOrpaMMoOM 3aJaHul,
HEYBEPEHHO, C OOJIBIINMU
3aTpyIHEHUSIMU
BBITOJIHAIOLIEMY
NpakTUYecKue padoThI /
OtcyrcTBHE 3HAHMI

HenoJinbie 3HaHUA
MaTtepuasia yueOHoi
MIPOrPaMMBI, YCIIEIIHO
BBIIOJIHAIOLEMY
MPe1yCMOTPEHHbBIE
y4eOHOI porpamMmoit
3a/laHusl, YCBOUBIIEMY
Marepuail OCHOBHOU
JTUTEPaTYpPHI,
PEKOMEHIOBAHHOM
y4eOHO MPOorpaMMoii.

CdopmupoBanubie, HO
cojepskalue oTAe bHbIe
npodeJibl 3HAHMAMATEpHUAIIA
y4eOHOI1 IporpamMmsl,
YCHEIIHO BBITOIHSIOLEMY
MPENyCMOTPEHHBIE Y4EOHOM
IporpamMmoi 3agaHus,
YCBOUBILIEMY MaTepHall
OCHOBHOM JIUTEpaTypHl,
PEKOMEH1I0BaHHOU yueOHOM
MpOrpaMmMon

CdopmupoBaHHbIe 1

CHCTEMATHYCCKHUEC3HAHUSA

MaTe puaja yudeOHoM
IPOTPaMMBbI. YMEET
CBOOOJTHO BBINOJIHATh
3aJaHus,
peayCMOTPEHHbBIE
yueOHOI porpaMMoH,
YCBOWJI OCHOBHYIO U
03HAKOMUJICS C
JIOMIOJTHUTEIbHON
JIUTEPATYPOU,
PEKOMEH/1I0BaHHOMH
yueOHOI porpaMMoii.




CIIy4allHOU BEJIMYHH,;
HOPMAaJIbHBIN 3aKOH
pacipeneiieHue;
BbIOOPOYHBIN METOJ
MaTeMaTUYeCKOn
CTaTUCTUKH.

(OITK-1/OTIK-1.1)

Il 5Tan
YMerb HaXOIUTh
MIPOU3BOHBIC
3JIEMEHTaPHBIX

GbyHKIMI; MccneaoBaTh
(YHKIIUY; HAXOIHUTh
YaCTHBIE MPOU3BO/IHBIE;
HAXOJUTb 3KCTPEMYMbI
byHKIUH IBYX
[IEPEMEHHBIX.
Haxomutb
HEOIIPEIECIICHHBIE
WHTETPaJIbl; BEIYUCIISATD
oTpe/ieNIeHHbIE HHTETPaIbl;
penaTb 0ObIKHOBEHHBIE
muddepeHraibHbIe
ypaBHeHus 1-ro nopsizka,
HaXOJUTh BEPOSTHOCTU
COOBITHH; HAXOAUTh
YHCIIOBBIE XapaKTEPUCTUKHU
CIIy4allHbIX BEJINYMH;
HaXOJUTh YUCIIOBbIE
XapaKTePUCTHKH BHIOOPKH;
HaXOJUTh BEPOSTHOCTh
IIONAalaHus B 3aJaHHBIN
WHTEPBaJl HOPMAJILHON
CIIy4allHOM BEIIMYMHBIL;

HaXOIUTBOIICHKH YHCJIIOBBIX

XapaKTEPUCTUK
TeHEPATbHON

®dparMeHTapHOEe YMeHMe:
BBITIOJTHSATH
nuddepeHnrpoBanmue
GyHKIMI, HccaenoBaHue
(GyHKIIMY, UHTETPUPOBAHUE
(YHKIMH; BEIYUCIIATH
orpezieNIeHHbIE HHTETPAIbI;
pemaTh OOBIKHOBEHHBIE
nuddepeHnraIbHbIC
ypaBHEHHUs 1-ro nopsijika,
HAXOJHUTh BEPOSITHOCTU
COOBITUH; HAXOAUThH YHCIIO
BbIE XapaKTePUCTUKU
CIIyYalHBIX BEIUYMH;
HaXO/IUTh YUCIIOBBIE
XapaKTEPUCTHKHU BHIOOPKH;
HaXOJIUTh OLIEHKHYHCIIOBBIX
XapaKTePUCTHK
Tre€HEPAIIbHOW COBOKYITHOCTH
MOYHCIIOBBIM
XapaKTEPUCTHKA M BHIOOPKH.
/ OTcyTcTBHE YMeEHUIH

B nesiom ycnemsoe, Ho He
cucTeMaTHYeCKoeyMeHue
BBIIIOJIHSATh

g hepeHIMPOBAHNEC
GbyHKIMH, HccaenoBaHue
bynkumm,
WHTETPUPOBAHUE
(YHKIIUY; BEIYUCIISTH
OnpeJIeIICHHbIC
WHTETpaJIbl; PeliaTh
OOBIKHOBEHHBIE
nudhepeHIraTbHbIC
ypaBHeHus 1-ro nopsjka;
Haxoaute BeposiTHOCTH
COOBITUH; HAXOTUTh
YHCIIOBBIE
XapaKTEPUCTUKU
CIIy4alHbIX BEJINYUH;
HaXOJUTh YUCIIOBbIE
XapaKTEPUCTUKU
BBIOOPKU; HAXOAUTh
OLICHKUYHMCIIOBBIX
XapaKTePUCTHK
TeHEPAIBHOU
COBOKYITHOCTH 1O
YUCJIOBBIM
XapaKTepUCTHKA M
BBIOOPKH.

B nesiom ycnemmsoe, HO
cojepskallee oTae/IbHbIe
npooesbl, yMeHHe
BBITIOTHSTH
muddepeHpoBaHme
(GyHKIMH, HCCIe0BaHNE
(yHKIIUM, MTHTETPUPOBAHUE
(YHKIIUY; BEIYUCIISITH
oTpezieNIeHHbIE HHTETPaIbI;
pemaTh OOBIKHOBEHHBIE
nuddepeHraIbHbIC
ypaBHEHUs 1-ro nopsijika;
HaXOHUTh BEPOSITHOCTU
COOBITUH; HAXOUTh YUCIIO
BbI€ XapaKTEPUCTUKU
CIIyYaHBIX BEJIMYHH;
HAXOJHUTh YHCIIOBbIE
XapaKTePUCTHKHU BHIOOPKH;
HaXOJIUTh OIICHKIMYHUCIIOBBIX
XapaKTePUCTHUK TeHEepalbHOI
COBOKYITHOCTH [TOYHCIIOBBIM
XapaKTePUCTHKA M BBIOOPKH.

Ycnemmnsoe u
crucTeMaTHYeCKOoeyMeHue
BBITOJIHSTD

Qg epeHmpoBanme
dbyHKIMI, HcciaenoBaHue
GyHKIHIH,
UHTETPUPOBaHUE
(YHKINH; BEIYUCIIAT
orpezieNieHHbIe HHTETPAJIbI;
pemaTh OOBIKHOBEHHBIE
nuddepeHaIbHbIC
ypaBHEHUs 1- ro nopsaka;
HAXOJHUTh BEPOSITHOCTH
COOBITHH; HAXOAUTh
YHCIIOBBIE XapaKTEPUCTUKU
CIIyYalHBIX BEJIUYMH;
HAXOJHTh YUCIIO BbIC
XapaKTePUCTHKHU BHIOOPKH;
HaXOJIUTh OIEHKH
YHUCIIOBBIX XapaKTEPUCTUK
Tre€HepaJbHOU
COBOKYITHOCTH 110
YUCJIOBBIM
XapaKTepUCTUKAM
BBIOOPKH.




COBOKYITHOCTH TIO
YHCIIOBBIM
XapaKTePUCTHKAM
BBIOOPKH.
(OIIK-1/0T1K-1.1)

Il 3Tan
Bianers HaBbIKAMH
paboTHI ¢ yUeOHOU H
y4e0HO- METOTUICCKOM
JTUTEPaTypOil; HABBIKAMU
ynotpeOiaeHus
MaTeMaTH4eCKON
CUMBOJIUKH JISI
BBIPAXKCHUS
KOJIMYECTBEHHBIX U
KaueCTBEHHBIX
OTHOIIIEHUN 0OBEKTOB
HABbIKaMU IPUMEHEHHUS
METOJIOB ¥ IPUEMOB
MMOCTAHOBKH U PEIICHUs
3aJ1a4 110 OCHOBHBIM
pazzenaM MaTeMaTHKHU U
HaBbIKaMU pa3padOTKH
MaTeMaTHYeCKHUX
MOJIEIIEH.
(OIIK-1/0OTIK-1.1)

®dparMeHTapHoe
npuMeHeHHe HABHIKOB
paboThIC yueOHOH 1 yueOHO-
METOUYECKOMN
JUTEPaTypOil, HABBIKOB
YIOTpeOICHHS
MaTeMaTUYECKONCUMBOIIUKH
JUTSL BBIPQKEHUS
KOJIMYECTBEHHBIXU
KaueCTBCHHBIX OTHOIICHUI
00BEKTOB HABBIKOB
MPUMECHECHHS METOJIOB U
MPUEMOB MTOCTAaHOBKHU U
pelICHUs 3a/1a4 110
OCHOBHBIMpa3ienam
MaTeMaTUuKu/

OTcyTrcTBHE HABBIKOB

B nesiom ycnemmsoe, Ho He
cucTeMaTu4yecKoe
NPUMEHEHHEe HABBIKOB
paboThIC yueOHOI 1
yueOHO- METOIUYECKOM
JIUTEPATYPOU, HABBIKOB
ynotpebaeHus
MaTeMaTU4ECKON
CUMBOJIMKHU 15
BBIPKECHHUS
KOJIMYECTBEHHBIX U
Ka4ueCTBEHHBIX
OTHOIICHUN 00BEKTOB
HaBBIKOB MPUMEHEHUS
METOJI0B U IPUEMOB
MIOCTAaHOBKH U PELLIEHUs
3a/1a4 110 OCHOBHBIM
paszziesniaM MaTeMaTUKH U
HABBIKOB pa3paboOTKu
MaTeMaTUYECKUX
MOJIEJIEH.

B nesiom ycnemmsoe, HO
CONPOBOKIAIOLIEeCS
OTAEeJILHBIMHOIINOKAMH
NpuMeHeHHe HABBIKOB
paboThIc yueOHOM U yueOHO-
METOIMYECKON JINTEPATYPOH,
HaBBIKOB YIOTPEOICHUS
MaTeMaTHYECKOWCUMBOIIMKA
JUISL BBIPQXKEHUS
KOJINYECTBEHHBIXH
KaYeCTBEHHBIX OTHOIICHUN
00BEKTOB HAaBBIKOB
IpPUMEHEHUs

METO/IOB UTIPUEMOB
MIOCTaHOBKHU U PELICHUS
3aJ1a4 110 OCHOBHBIM
paszzenamMm MaTeMaTUKH U
HaBbIKOB pa3pabOTKH
MaTeMaTUYECKUX

MOJIEIIEH.

Ycneunoe u
cucTeMaTu4yecKoe
NPUMEHEHHE HABBIKOB
paboThIC y4eOHO U
y4eOHO- METOUYECKON
JIUTEPATYPOU, HABBIKOB
yrnoTpeOaeHus
MaTEeMaTU4ECKON
CUMBOJIMKH IS
BBIPAXKECHUS
KOJIMYECTBEHHBIX U
KaYEeCTBEHHBIX OTHOILIEHUIN
00BEKTOB HABBIKOB
IPUMEHEHHUS METOJI0B U
IIPUEMOB IIOCTAHOBKHU U
peleHus 3a1a41o
OCHOBHBIM pasaciiamM
MAaTEMAaTUKH U HAaBBIKOB
pa3p360TKH MAaTCMAaTHYCCKUX
MOJEIIEH.




Paszpen 2. OHEHOYHBIE CPEACTBA

Biaok A
3HAHHUE - IOHUMAHUE

@DoHJ TECTOBBIX 3aJaHMI 10 JUCHUILIAHE

Tema 1

3 20 8 =2 4 8§ =2 4
1. Jaub 2 MaTtpuus: A = u B = B= . Haiitn
-1 4 1 0 2 -5 0 2 -5

marpuny 34 + 4B .
41 -2 16 -41 2 16 41 14 16 41 -2 16
A). ; B). ; O). |, D). :
-3 20 23 -3 20 -17 -3 20 -17 -3 20 -17

2. [lng matpuusl

8 2 -1 1
-3 5 9 2
1 4 -2 0
2 0 -5 3

HaWTH NMPOU3BEICHUE SJIEMEHTOB €€ TOOOYHOM JHarOHAIH.
A). -72; B).-240; C).72; D). 240.

3. JaHbl 2 MaTpULIbL:

3 20 3 20 g8 -2 4
-1 4 1 -1 4 1 0 2 =5

Haiitu matpurty — A+ 2B

13 -6 8 13 -6 8 13 -6 8 13 -6 8 (13 -6
A). . B). . Q). D).

1 0 11 -1 0 -1 1 8 -~ 1 0 —11){1 0

4. JIns maTpuibl

8 2 -1 1

-3 5 9 2
A=

1 4 -2 0

2 0 -5 3

HalTH IMPOU3BCACHUC DJICMCHTOB €€ IJ1aBHOM JraroHaliu.

A). -72; B).72; C).240; D). -240.

Tema 2
210
1. Beruucnuts onpezpenurens: (0 5 4.
1 0 2

A)1 B)9 C)5 D)24 E)O0

8
—-11

|
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2. Beruucaure OIMpCACINUTECIIb IMMTPOU3BCACHUA ABYX MATPHIL:

a2 e

A)-208; B).208; C).-104; D) 0.
21 3

3. Beruucauts onpenenurens: [0 5 4.

1 0 2
A)-9; B).9; C).20;D)24.

Tema 3

1. Haiitu mpousBenenue X; * X, * X3, 7A€ X;,X,, X3 - PEUIEHHE CUCTEMBI:
X, +2x, +3x; =5,
X, —4xy; =7

x; =—1.

A)2; B)0; C)-6; D)6; E)-2.

Tema 4
1. CxansipHOE IIPOM3BEACHHE JIByX BEKTOPOB d = (3,—3,—1) ub= (2,—1,4) paBHO:

A)1l B)5 C)Bekropy ¢ =(-2,0,4) D)9E) 2.
2. Vron mexy Bekropamu a(2;4) u b (3;6) paBen

A) 0, B) 180, C) 45, D) 90, E) 350 rpamycam.
3. Jlanst Bextopsi @ = (2,2,10), b =(2,1,4), ¢ =(,1,5), d =(3,6,9)d = (3,6.9), = (2,4,6). Kaxue u3
3THX BEKTOPOB SIBISIFOTCS KOJUTHHEAPHBIMHU?
A) a@,b B)a,b,c C)c,a D)a,d,e E)b,c,d

4. JlnvHa BEeKTOpa d = (4,—3)5 = (4,—3) paBHa

A)1, B)7, C) 7 N7, D) 25, E)5.
5. JIaHbI BEKTOPBI @ = (1,2,3), b=(14), ¢= (1,1,5), d= (3,6,9), e= (2,4,6). Kakue u3 3TUX BEKTOPOB
ABJIAKOTCA KOJ'IJ'II/IHeapHBIMI/I?
A) a,b B)ab,cab,c C)c,d D)a,d,e E)b,c,d
Tema 5
. x*-16
Ipenen lim

¥—>42x% —7x—4

4 x+4
A VB 8/ ¢ 16/. py*=F .
) /2 )/9 ) /7 )2x+1 2x+1

paBeH

Tema 6

1. Haiinute npon3BoaHyI0 QyHKINT f (x) = COS4 X:
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A) f'(x)=—4sinxcos’ x, B) f'(x)=4sinxcos’ x,C) f'(x)=4sinxcosx,
D) f'(x)=—4sin’ xcosx f'(x)=—4sin’ xcosx
2. Myers f: X — R, a-npenenshas Touka Muoxxectsa X, a € X . [IpoussogHoil hyHkimu f B Touke a

A) lim f(x) N A C A COR A CO R A C)

X—a x—a xXxX—a x—a X—a

fla+Ax) - f(a)
Ax

Ha3bIBACTCA

C) lim
Ax—0

D) lim (/(x) - f(a).

Tema 7

1. Myes f:DcC R° >R, M 0(X03¥0)- BHyTpeHnsn Touka obOmactu D. YacrtHoii

IPOM3BOHON QyHKIMK f 110 EpEMEHHON X Ha3bIBAETCS

A) hm j‘(‘XO +Ax)_f(‘x0) llm j‘(‘xO +Ax)_f(x0) , B) llm Axf(MD),
Ax=0 Ax Ax—0 Ax A0 Ax

f(xp + Ax; vo) = f (%05 o)

C) lim - e , D) Algof(xo + A Ay + y) = f(x0320) -
Tema 8

1. ®opmyna UHTETPUPOBAHUS IO YACTSAM B HEONPEICICHHOM UHTErpajie UMEET BU:
A) [(f @) +p(x)dx = [ f(x)dx+ [ p(x))dx
B) [af (x)dx = a] f(x)dx
C) J.udv = _" uv —j.vdu
D) judv = uv—jvdu
| |

2. IlepBooOpasnast st pyHKuu f(x) = 5 f(x)= 5
CoS Xx CosS Xx

A) tex+5 B) —(cosx)f1

C) —

— D) —tex+C
sin” x

Tema 9
dy dx

1. Haitnure ob6miee pemenue nuddepeHmaibHOT0 YpaBHSHHS — =
e X

-V -V -y l i
A) e :ln|x‘+C; B) e’ :1n|x‘+C —e :1n|x‘+C; C) Ty:ln‘x|+C D) —e’ :ln‘x|+C.
e
2. Haiinure obmee peuenre 1udepeHInaIbHOr0 ypaBHEHHS yzdy = cos xdx

3 3
A)y?=—sinx+C B)y2=sinx+C C)y?:sinerC D) 2y =sinx+C 2y=sinx+C
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Tema 10

1. Haiigure obuiee pemenne quddepeHuansHoro ypasaenus y' —2y' + y=0:

A) y=e¢*(C; +Cyx); B) y=C cosx+Cysinx; C) y=e"(Cy+Cyx)y =e"(C, + Cyx) D)
y=Ce" +Che™"

2. Haiiute obmee pemenue nuddepennuansuoro ypasaenus 3" —5y" =0

S5x

A) y=ce™* +ce" B) y=¢e* +¢, C) y=e>*(¢cosx+cysinx) D) y=ce” +cre

Kpurtepun onenku (B 6ajiax):

MaxkcumanbHas oreHka 100 GamnoB. 3a Kaxk/blil MpaBUIBHBIA OTBET CTYAEHT moiyvaer 10 6amios.
- 100 GamioB BBICTABISACTCS CTYACHTY, €CJIM OH BEpHO OTBETHUT Ha 10 TecToB;

- 90 GayIOB BBICTABISETCS CTYACHTY, €CIIH OH BEPHO OTBETUT Ha 9 TECTOB;

- 80 6anIoB BBICTABIISIETCS CTYJICHTY, €CJIM OH BEPHO OTBETUT Ha 8 TECTOB;

- 70 GayIoB BBICTABJISETCS CTYACHTY, €CJIH OH BEPHO OTBETUT Ha 7 TECTOB;

- 60 6anIoB BBICTABIISIETCS CTYJICHTY, €CJIM OH BEPHO OTBETUT Ha 6 TECTOB;

- 50 GayoB BBICTABISETCS CTYACHTY, €CJIH OH BEPHO OTBETUT Ha 5 TECTOB;

- 40 6ayI0B BBICTABIISETCS CTY/IEHTY, €CJIM OH BEPHO OTBETUT Ha 4 TecCTa;

- 30 GayIOB BBICTABIISETCS CTYICHTY, €CJIM OH BEPHO OTBETHUT Ha 3 TecTa;

- 20 6ayI0B BBICTABIISETCS CTY/IEHTY, €CJIM OH BEPHO OTBETUT Ha 2 TECTA;

- 10 GannoB BBICTABISETCS CTYICHTY, €CIIM OH BEPHO OTBETUT Ha 1 TecT;

- 0 6aJUTOB BBICTABIISICTCS CTYJCHTY, €CIIM OH HE BEPHO OTBETUT Ha Bce 10 TecToB
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baok b
INPUMEHEHMUE

NuauBuayajbHble KOHTPOJIbHbIE 3aaHUs

JUig Ka)K0ro CTyIeHTa HOMEp UHIMBUYalIbHOTO 3a/laHuUs ONPEAEIIAETCS IPEN01aBaTEIEM.

[lepen BbIMONHEHHEM 3aJaHUS HEOOXOAMMO O3HAKOMUTHCA C pabodyeil mporpamMMmoil Kypca,
U3Y4YUTh PEKOMEHIYEMYIO JTUTEPATYPY.

KourtponbHast pabora BBINONHAETCS B BUAEC MHCBbMEHHOIO OTBETa HA YKa3aHHbIE B
VH/IMBU1yaJIbHOM 33JJaHUU BOIIPOCHL. BOIpockl onpeaenstoTcs 10 HOMEpY 3a4€THOM KHUKKHU CTY/IEHTA.
Wznoxenne marepuana HEOOXOJUMO OOOCHOBATh TEOPETHMUYECKUMH ONpeeieHUsIMH, (HOpMYITUPOBKOM
OCHOBHBIX TEOPEM.

OTBeThI Ha BOIPOCHI JIOJHKHBI OBITH KPAaTKUMU IO COJIEPKAHUIO, OTPAKaTh MIOHUMAHUE CTYJIEHTOM
TEOPETUUECKOT0 UM PAKTUUECKOr0 MaTepHaia.

3a4yeT BBINOJIHEHHBIX 33/IaHUM TPOM3BOAUTCS TMPHU YCTHOM cOOECeIOBaHMM CTYAEHTAa C
IIpEnojaBaTesieM.

JIn1st CTYZIEHTOB OYHO - 320YHOTO OT/IEJEHHSI MPETyCMOTPEHBI METOANYECKUE YKAa3aHUS U 3a/IaHMS.
BapuaHTBl U3 3THX METOIMYECKUX yKa3aHWH BHIOMPAIOTCS B COOTBETCTBHM C TabnwIeH 1o (amumn
CTyJZIEHTA.

IMopsiiok BHIOOpa BAPHAHTOB.
Homepa BapuaHTOB MO KaXIOMY 3aJaHHIO BBIOMpArOTCSA M0 OykBaMm (aMHUJIMU CTyJCHTa B
COOTBETCTBUU C TAOIULICH;

Ne 1 2 3 4 5 6 7 8 9 | 10
BapHUaHTa
A b B r | E E K 3 41
Gyxen K JI M H 6} I p C T y
D X I q 11 1], b bl b €}
10 Pl

Pabota momkHa OBITH BRIMOJHEHA B TETPAIH C IPUBEACHUEM BCEX HEOOXOMMBIX BBIUHCICHUH.



baok B

OIEHMBAHUE

KOHTpOJIbeIe BOIIPOCHI IJId CAMOIIOJAITOTOBKH

1. Yro nazeiBaercs Marpuieit? Kak onpenensitorcst TMHEUHbIE ONepalliy HaJl MaTpUIlaMU 1
KakoBbI UX cBoicTBa? [IpuBenuTe npumepsl.

2. UYro HazbiBaeTcs onpenenuteneM? KakoBbl OCHOBHBIE CBOWCTBA ONpeAenUTeNneii?

3. Uro HazbIBaeTCs MMHOPOM U ayireOpandeckuM gomnojaHeHuem? [IpuBennre npumepsl.

4. KakoBbl criocoObI BeIYHCIICHUS onpeaenuTeneid? [IpuBenure mpumMepsl.

5. Uro Ha3pIBaeTCS MATPUIICH U PACIIMPEHHONW MAaTPHUIIEH CUCTEMBI IMHEWHBIX YpaBHEHUN?
[IpuBenuTe MpUMEpBI.

6. Uro Ha3bIBaeTCs PELICHUEM CUCTEMbI JIMHEHHBIX ypaBHeHUI? Kakue cucteMbl Ha3bIBatOTCA
COBMECTHBIMH, a KAKHE - HECOBMECTHBIMU?

7. Hamumure hopmynsr Kpamepa. B kakoM ciiydae OoHU IPUMEHUMBI?

8. [Ilpu KakOM yCIIOBUM CHCTEMa JIMHEHHBIX YPAaBHECHUI UMEET €IMHCTBEHHOE pelieHne?

9. Yro MOXXHO CKa3aTh O CUCTEME JIMHEHHBIX YPaBHEHUH, €CIIM €€ OIpeeIUTeb PaBeH
HYII0?

10. ITpu KakoM yCIIOBHM OJHOPOJIHAs CUCTEMa N JIMHEHHBIX ypaBHEHUN C N HEU3BECTHBIMU
MMEET HEHYJIEBOE pelIeHe?

11. Onwumute Metox ["aycca pemieHus U Ucciael0BaHUs CUCTEM JIMHEHHBIX ypaBHEHUH.

12. Kakue HeW3BECTHBIEC B CHCTEME JJMHEWHBIX YPAaBHEHUH U B KAKOM CJIy4ae Ha3bIBAIOT
CBOOOJHBIMY, a Kakue 0a3ucHbIMU? UTO Ha3bIBaeTCs OOIIMM PEIIEHUEM CUCTEMbI IMHEHHBIX
ypaBHEHU?

13. Yro Ha3bIBaeTcs npousBeeHHeM AByX MaTpull? KakoBbl CBONCTBa MPOU3BEACHUS MAaTpULL?

14. Kakas maTpulia Ha3bIBACTCSI €AUHUYHOMN?

15. Kakas maTpuiia Ha3bIBaeTcsi 0OpaTHOM /1711 JaHHOM MaTpulel? Beerna mu cymecTByet
oOparHast matpuna? Kak MOXHO HalTH 0OpaTHYIO MaTpuIly?

16. B 4yeM cocTOUT MaTpUUHBIN CIIOCOO pelIeHHs CUCTEM JIMHEHHBIX YpaBHEHUN?

17. Yrto Ha3bIBaeTcst BEKTOPHOU (POPMOI 3alMCU CUCTEMBI IMHEHHBIX YpaBHEHHM?

18. Yto Ha3bIBaeTCs BEKTOPOM M MOJLyJIEM BEKTOpa?

19. Kakwue BeKTOpBI Ha3bIBAIOTCS KOJUITMHEAPHBIMU, KOMIUTAHAPHBIMU, PaBHBIMU?

20. MoryT 511 iBa BEKTOpa, UMEIOIINX paBHbIE MOAYJIH, ObITh HE paBHBIMU? Ecnu aa, T0 uem
OHM MOTYT pa3ianyaThcs?

21. Bce BeKTOpHI, HMEIOLIME OJIUH U TOT K€ MOJTYJIb, OTJIOKEHBI U3 OJJHOM TOUKH A
pocTpaHcTBa. ['1e HaXoAATCsa KOHIbI 3TUX BEKTOPOB?

22. Yro HazpIBaeTcs 6a3MCOM Ha MPSMOM, Ha TUIOCKOCTH U B IPOCTPAHCTBE?

23. B kakoM ciy4ae BEKTOPHI Ha3BIBAIOTCS JIMHEHHO 3aBUCHUMBIMH M B KaKOM — JIMHEHHO
HE3aBUCUMBIMU?

24. Kak onpenensercs AeKapToBa CUCTEMa KOOPIUHAT?

25. Kak BbIpaxaroTcs KOOPIUHATHI BEKTOPA Yepe3 KOOPAUHATHI €ro HayaJlbHOW U KOHEYHOM
TOYeK?

26. Urto HazbIBaeTCs CKAJISIPHBIM IIPOU3BEICHUEM JIBYX BEKTOPOB, KAKOBBI €0 CBOMCTBA U KaK
OHO BBIpakaeTcs 4epe3 KOOPAUHATHl BEKTOPOB-COMHOXKHUTENEH B OPTOHOPMUPOBAHHOM Oa3uce?

27. BoBeaute GOpMyIIbl Ui JUIMHBI BEKTOPA, YIIIa MEXY ABYMS BEKTOPAMU U PACCTOSIHUSA
MEXy IBYMsl TOUKaMHU B JIEKapTOBOIl MPSMOYTOJIbHOM CUCTEME KOOPIUHAT.

28. Uro HazbIBaeTCs BEKTOPHBIM MPOU3BEICHHEM JABYX BEKTOPOB, KAKOBBI €M0 CBOWCTBA U KaK
OHO BBIpakaeTcs 4epe3 KOOpAUHATHl BEKTOPOB-COMHOXKHUTENEH B OPTOHOPMUPOBAHHOM Oa3uce?

29. Uro HazpiBaeTcs uucioBod ockio? Kak u3o0OpaxaroTcs Ha 4YHCIOBOM ocu 001acTu
W3MEHEHUS NTEPEMEHHOMN BEITMYHUHBI?

30. [aiite onpenenenue GyHkuu. YTo Ha3pIBaeTCs 007IaCThIO ONpeeneHus GyHKIUU?

31. KaxoBbl ocHOBHBIE cTIOCOOBI 3aanus GyHKmu? [IpuBeanTe mpumepsr.

32. Kakas ¢ynkuus HazpiBaeTcs nepuoauueckoit? [pusenure npumepsl.

33. Kakas ¢ynkmnust HazpiBaeTcs cioxxHoii? [IpuBeaure mpumepsi.

34. Kakwue (pyHKIIMM Ha3bIBAIOTCS 3JeMeHTapHbIMU? [IpuBenTe MpuMepsl.
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35. ChopmynupyiTe omnpeAesieHus TMpejeia TMOoCIeI0BaTeIbHOCTH, Tpeaena (GYHKIUU TMPU
CTpEMJICHHH apryMEHTa K HEKOTOpPOMY KOHEYHOMY Ipeneny U mpeaena (GyHKIUU HpU CTPEMIICHHH
apryMmeHTa K 6ECKOHEYHOCTH.

36. Kak cBs3ano nmoHsTHe npeaena (pyHKIUHN ¢ TOHATHSIMHE €€ MPEIeIoB ClieBa U cripaBa’?

37. ChopmynupyiiTe onpeaeacHue OrpaHUHYeHHON (DYHKITHH.

38. Kakas ¢pyHkuus Ha3pIBaeTCsi OECKOHEYHO MaJIOl M KaKOBHI €€ OCHOBHBIE CBOICTBA?

39. Kakas ¢yHKIMS Ha3bIBaeTCs OCCKOHEYHO OOJBIION M KakoBa €€ CBSI3b C OECKOHEYHO
Mason?

40. JlokaxxuTe «IepBbIH 3aMeydaTeIbHbIN TIpeIei.

41. ChopmynupyiiTe onpeaeaeHne Ynucia € («BTOpoil 3aMevaTenbHbIi peien).

42. Chopmynupyiite omnpezeseHuss HEMPEPHIBHOCTH (DYHKIMU B TOUKE U Ha oTpeske. Kakue
TOYKHM Ha3bIBAIOTCS TOUKAMU pa3pbiBa GyHKINN?

43. CdopmynupyiTe onpeaeneHne mpou3BoHoN. KakoB ee MexaHUYECKUN U T€OMETPUUSCKHUI
cMbICH?

44, Kako#t kimacc GyHKIMH IIUPE: HEMPEPHIBHBIX B TOUKE WM TU(PEpEHINPYEMBIX B TOH ke
touke? IIpuBeanTe mpumMepsl.

45. BeiBenure (GOpMyIbl MPOU3BOAHBIX CYMMBI, MPOU3BEAEHUS, YACTHOTO ABYX (YHKIUH.
[IpuBenuTe MpUMEpBL.

46. BeiBenure dhopmyny nuddepenupoBanus cinoxaoi ¢pyHkiuu. [IpuBeante npuMepsl.

47. BeBenure (HOpMyabl TPOU3BOJHBIX IIOCTOSHHOW M TIPOU3BENCHHS TIOCTOSHHOW Ha
GyHKIHIO.

48. Beeaute Gopmyisl qudhepeHIIpOBaHUS TPUTOHOMETPUIECKUX (PYHKITHI.

49. BeiBenute Qopmynsl  auddepeHIMpPOBaHUS  CTEEHHONM  (QYHKIUU C  LENbIM
MIOJIOKUTEILHBIM TTOKa3aTeIIeM.

50. J[lokaxute TeopeMy O MpOU3BOAHONW oOpatHOM QyHkuuu. BeBeautre Gopmybl
Qg QepeHIMPOBaHUs OOPATHBIX TPUTOHOMETPUIECKHUX (PYHKIIUH.

51. Cdopmynupyiite onpenenenue nupdepenmana GyHKIHH.

52. Jlns xakux Touek rpaduka pyHkuuu ee quddepenuan oonpmie npupamenus? s kakux
TOUYEK OH MEHbIIIE NPUpAILEHUs?

53. Jns xakux pysxnmii quddepernnan ToxKaecTBEHHO PaBeH MPUPALICHUI0?

54. Cdopmynupyiite onpeneneHus NpoU3BOJHON U JudQepeHIraia BEICIINX TOPsIIKOB.

55. KakoB MeXaHMYECKUW CMBICI BTOPOU MPOU3BOTHOM?

56. Kak HaxozsaTcs nepBasi Npou3BoAHAs QYHKIINS, 33/1aHHON TapaMeTPUUecKu?

57. 3anummrte dopmyny Teinopa. Kornma sty dopmyny HaszpiBaloT hopmynoit MakiiopeHa u
KaKOH BHUJI IPUHUMAET OHA B 3TOM cilyyae?

58. Kak wucnomesyercs ¢opmyna Teismopa Ui BBIYHCICHUS TPHOIMKEHHBIX 3HAYCHHMA
¢byHKIMU ¢ 3a1aHHOM TouHOCThIO? [IpuBeanTE MpUMEpBHI.

59. CdopmynupyiiTe ompeaencHUs BO3pacTalolie W yObIBaroOIIed Ha OTpe3ke (QYyHKIWU.
BeiBenuTe noctaTouHblil mpu3Hak Bo3pacrtaromield (yHkipn. [Tokaxute, uro QyHKuuH y=e¢* U
y=X+CO0SX BO3pacTalOT B IIOOOM IPOMEKYTKE.

60. Cdopmynupyiite ABa mpaBuia [y OTHICKAHUS SKCTPEMYMOB (DYHKIIMH.

61. IIpuBenute mpuMep, TOKA3BIBAIOIINAN, YTO OOpaIeHne B HEKOTOPOW TOYKE TPOU3BOTHON B
HYJIb HE SIBJISIETCS IOCTaTOYHBIM YCIIOBUEM HAIMYUS B 3TOU TOUKE SKCTpeMyMa (DyHKIIHUH.

62. Kak maiiTh HamOoJbIlice W HAaMMCHbBIIICEe 3HAYCHHUS (QYHKIHH, TUGQPEepeHIIMPyeMOl Ha
orpe3ke? Beerna nu oHu CyiiecTByoT?

63. CdopMynupyiiTe onpeaeacHus BBITYKIOCTH U BOTHYTOCTH JIMHUHU, TOYKH Tepernoda. Kak
HaXO/ATCS MHTEPBAJIbI BBITYKJIOCTH U BOTHYTOCTH M TOYKM Ieperuda JUHUH, 33JJaHHON ypaBHEHUEM
y=f(x)? IlpuBeaute npumepsl.

64. Cdopmynupyiite omnpeneneHue acuMOTOTHl JUHUM. Kak HaxoasTcs BepTHUKAIbHbIE U
HaKJIOHHbBIE ACUMITTOTHI JINHUH, 33aaHHON ypaBHeHHeM y=f(X)? [IpuBenure npumepsl.

65. Hznoxwure cxemy oOIero uccienoBanus (yHKIIMU U IIOCTPOCHUS ee rpaduka.

66. JlaiiTe onpezeneHne NepBOOOPa3HOM DyHKITHH.

67. VYkaxuTe TeOMETpUYECKUH CMBICI COBOKYIIHOCTH TNepBOOOpasHbIX (yHKumid. Yto
Ha3bIBACTCS HEOTIPE/ICTICHHBIM HHTETPAIOM?
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68. HamumuTe TabiMily OCHOBHBIX HHTETPAJIOB.

69. JlokaxuTe mpocTeiIne CBOMCTBAa HEOMPESIEHHOTO HHTErpaa.

70. BeiBenute popMyiy 3aMeHbl HEPEMEHHOI B HEOIIPEICJIEHHOM UHTErpae.

71. BeiBenute (GopMyly HMHTETPHPOBAHMSA MO YacTAM IS HEONPEACNCHHOTO HHTErpasa.
VKaxkuTe TUIIbl HHTEIPAJIOB, BEIYUCIIEHUE KOTOPBIX 11€71€CO00Pa3HO MPOU3BOAUTE C IOMOILBIO METO/1A
MHTETPUPOBAHUS 110 YaCTSIM.

72. JlaiiTe onpezeneHue ONpeleIEeHHOr0 HHTErpajia U YKaXXUTe €ro reOMeTpUYECKUNA CMBICIL.

73. JlokaxxuTe OCHOBHBIE CBOWCTBA OINPENEICHHOTO0 MHTErpaia: a) MOCTOSHHBIA MHOKUTEIb
MOKHO BBIHOCUTBH 32 3HAaK OIPEAEICHHOr0 HMHTerpajia; 0) OIpelaesieHHbIH HHTErpal OT CyMMbI
HECKOJBKUX (DYHKIIMIA paBEeH CyMMe ONpeAeTICHHBIX HHTETPAIOB OT CJIaraeMbIX.

X
74. Jloxkaxwure, uto F' (x)= j f (t )dt SIBIISICTCS TIepBOOOpasHoit GpyHkiueH mist Gyrxuu f(X).
a
BeiBenute popmyny Hetorona-JIeliOHMIIA 7151 BBIYUCIICHUS ONIPEICIIEHHOTO HHTETpaa.

75. BoiBenure Qopmysly 3aMeHbl NEpEeMEHHOH B ompeneneHHOM uHTerpaie. llpueante
puMep.

76. BeiBenute ¢GopMyidy HHTEIpUpOBaHMS [0 4YacTAM JUId OIPEASIEHHOIO HHTerpasa.
[IpuBenure nmpumep.

77. [anite onpenenenus nuddepeHInalIbHOr0 YpaBHEHHS IEPBOTO MOPSAKA U ero 00IIero u
gyactHoro pemenus (naTerpaia). Chopmynupyiitre 3anaay Komm ans quddepennnanbHOro ypaBHeHUS
IIEPBOTO MOPAJKA U YKAKUTE €€ TeOMETPUUYECKUI CMBICIL.

78. CdopmymupyiiTe TeopeMy O  CYIICCTBOBAHMM W  €AWHCTBCHHOCTH  PEIICHHUS
Qg QepeHInaIbHOro ypaBHEHUs IepBOro NopsaKa.

79. Jlaiite onpenenenue qudGHepeHIHATEHOTO YPaBHEHUS ¢ Pa3ICIIOIUMUCS TEPEMCHHBIMU.
W3noxure MeToa HaX0XKIeHUs ero oouero pemenus. [Ipuenure npuMepsl.

80. J[laliTe ompeneneHue OMHOPOTHOTO AU(PPEPESHIUATHHOTO YPABHCHHS MEPBOTO TOPSIKA.
W3noxute MeTo HaXOXKJIeHUs ero obuero pemenus. [Ipuseaure npumep.

81. J[lalite ompexaeneHue JIHHEWHOTO MU(G(EPCHIMATHLHOTO ypaBHEHUS MEPBOrO TOPSAKA.
W3noxute MeTo HaXoXKJIeHUs ero oouiero pemenus. [Ipuseaure npumep.

82. Jlaiite ompeneneHue ypaBHEeHUs bepHymum. M310XuTe METOJ HAXOXKIEHUS €ro OO0IIero
pewenus. [Tpusenure npumep.

83. JlaiiTe ompenereHWe JUHEHHOTO IU(PQPEepeHINATBPHOTO YpPaBHEHHS N-TO TOpPSIKa
(0THOPOTHOTO M HEOAHOPOJHOTO). JIOKaKUTE OCHOBHBIE CBOMCTBA YACTHBIX PEIICHUN JIMHEHHOTO
OJTHOPOIHOTO MU (hepeHIInaTbHOTO YPaBHEHHUS.

84. Chopmynupyiite  Teopemy 00  oOmEeM  pELUIEHHH  JIMHEHHOrOo  OJHOPOJHOTO
¢ depeHINaTbHOTO YpaBHEHNS BTOPOTO OPSAKA.

85. BriBeaute Gopmyity i1 00ILIET0 peleHus TMHEHHOTo OAHOPOAHOTO TU(GepeHIINaTIbLHOIO
YpaBHEHHsI BTOPOTO TIOPSIKa C TOCTOSTHHBIMH KOX(QUIMEHTaMH B CIy4ae JIeHCTBUTEIBHBIX
pa3IUYHBIX KOpHEH XapakTepucTUieckoro ypasHeHus. [Ipuseaure npumep.

86. BeiBenure (opmyiny oOIIEro pemeHus JTUHSHHOTO OJHOPOAHOTO TU((GEpPCHIIHATHLHOTO
ypaBHEHMsI BTOPOT'O MOPsAKA C MOCTOSIHHBIMU K03 puilmeHTaMu B ciiyyae AEHCTBUTEIBHBIX PABHBIX
KOpHEH XapaKTepuCTHIeCKOro ypaBHeHus. [IpuBennure npumep.

87. BoBenute ¢opmyiny oOIIEro peueHus JUHEWHOTO OJHOPOIHOrO IU(QepeHIHaTbHOTO
YpaBHEHHsI BTOPOTO TOPSIKa C TOCTOSHHBIMU Kod(dduimeHTaMun B cilydae KOMIUIEKCHBIX KOpHEH
XapaKTepUCTHUECKOTO ypaBHeHus. [IpuBeaure npumep.

88. okaxute TeopeMy 00 00IIeM pelmeHrH JTHHEHHOTO HEOJHOPOIHOTO TU(QepeHITHaTEHOTO
ypaBHEHHs BTOPOTO MOPSIKA.
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KOMIIJIEKT UTOI'OBBIX OHEHOYHBIX MATEPHUAJIOB

OIIK-1. CriocoGeH pemiaTh TUIIOBBIC 3a/1a4u MPO(ecCHOHANBHON NeATeIbHOCTH Ha OCHOBE
3HAaHUN OCHOBHBIX 3aKOHOB MaT€MaTUYECKUX U €CTECTBEHHBIX HAyK C IPUMEHEHHEM
WH(OPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUI

OIIK-1.1. Micnosib3yeT OCHOBHBIE 3aKOHBI MATEMATUYECKUX TUCIUIUINH ISl PEIICHUS TUITOBBIX
3a/1a4 MpoeCCHOHATBHON IeITeITLHOCTH

b1.0.13. MATEMATHUKA

3adanus 3axkpvimozo muna

1 | Ilpouumaiime mexcm u 8vibepume npasUIbHuLL 6APUAHI OMBEMA.
Yro Takoe maTpuua?

1) uyucno

2) Tabnuua

3) bynkmus
4) nporpamMmMa

IIpasunvhnoiti omeem: 2

2 | IIpouumaiime mexcm u 6vlbepume npasguIbHbIN APUAHTI OMBEEMA.:
Kakoe neiicTBue HeJib351 NPOU3BOAUTH ¢ MATPHLIAMHU ?

1) yMHOXKEHHE

2) cloxeHue

3) yMHOXEHHE Ha YHCIIO

4) nenenue

IIpasunvhoiii omeem: 4

3 | Ilpouumatime mexcm u evibepume 6ce NPABUILbHbLE BAPUAHIMBL OMBEMA.:

Kakue MeToab! IBJASIOTCH METOAAMH PeLICHUS] CUCTEM JIMHEeHbIX YPABHEHUH ?
1) meton Kpamepa

2) meton Jlarpanxa

3) metox "aycca

4) MaTpUYHBIA METO]T

Ipasunvhoiti omeem: 134

4 | IIpoyumaiime mexkcm u ycmaHogume nocieo008amenbHOCmb.

YcTraHoBHTE IOC/I€10BATEILHOCTD AJITOPUTMA ONIPeeJeHH IPOMEKYTKOB
BO3pacTaHus U YObIBaHus GyHKIHHU: (1 — HAHECTH KPUTHYECKHE TOYKH HA YHCIOBYIO
0Ch, 2 —HaliTH 00J1aCcTh onpeejieHus: PyHKuMU, 3 — HAlTH NPOU3BOAHYIO0 PyHKUMH, 4 —
ceJIaTh BbIBO/bI, S — IPHPABHATH NPOM3BOJHYIO K HYJII0O M HATH KPUTHYECKHE TOYKH
(pyHKuMH, 6 — TPOCTABUTH HA YUCJIOBOI OCH 3HAKHM IPOM3BOAHON (PYHKIHM.
1)1-3-2-5-4-6

2)1-6-3-4-5-2

3)2-4-5-6-1-3

4)2-3-5-1-6-4

Ykaoicume Homep npasuibHOU OC1e008AMeNbHOCHU

IIpasunvroiti omeem: 4

5 | Ilpouumaiime mexcm u ycmanogume coomeemcmaue:
K ka:xnoi mo3unum, 1aHHO| B JIEBOM €TO0JI0LE, ToA0epUTe COOTBETCTBYOIIYIO MO3UIIHIO
W3 NPaBOro cToJidua:

WHTerpan 3Ha4YeHHE
A j 1 |e*+C
dx
b j % dox 2 |In|x|+C
B dx 3 [ x+C
X 4 1+C
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3anuwume evibpantbie YUDpPsvl OO COOMBEMCMBYIOUUMU OYKEAMU.
A b B

IIpasunvroii omeem: 312

3aoanus omkpeimozo muna

Ilpouumatime mexcm u OOnoOIHUME NPEONOIHCEHUE

Eciau B MaTpHIle mepecTaBUTh MECTAMH CTPOKH CO CTOJIOIAMU, TO MOJTyYeHHAsI
MATpPHIIA HA3BIBAETCS
Bnuwume nedocmaiowee cnoso 6 coomsemcemayoujem KOHMeKCmy suoe.

IIpasunbHolil omeem . mpanchoHUpPOBAHHOU

IIpouumatime mexcm u OOnoIHUME NPEONOICEHUE
Haxoxnenue nepBooopasHoii 1is 1aHHOH QyHKIMU HA3bIBAETCS
Bnuwume neoocmaiowee cnoso 6 coomsemcmayrouem KOHMeKCmy naoedice.

IIpasunvhovlii omeem. unmezpuposanuem

IIpouumatime mexcm u dononHume npeonodceHue

Ecau npu noacraHoBke npeaejibHOI0 3HAUEHUsI ApTYMEHTA B BbIPaskeHUe He
MoJIy4yaeTcs onpe/ejieHHOe YHC/I0 HIH 0eCKOHEYHOCTh, TO B 3TOM CJIy4yae rOBOPST, YTO
noJiy4eHa .

Bnuwume nedocmarowee cnoso 6 umenumenvHom naoesice.

IIpasunvbHolii omeem: HeonpedeneHHoOCmb

IIpouumatime mexcm u 0ononHume npeoyodceHue

Eciau ko1u4ecTBO CTPOK MAaTPHUIILI PABHO KOJMYECTBY CTOJI0LOB, TO TAKasi MAaTPUIIa
Ha3bIBaETCH .

Bnuwume nedocmarowjee cnogo 6 coomgeemcmayrowem KOHmMeKCmy naoexice.

IIpasunvHolti omeem: K6aOpamuou

10

Hononnume npednodcenue ciogocouemanuem u3 08yx Clog 8 COOMEEMCmayIouem KOHMeKCmy
naoeoxce.

Ecin npenes oTHomeHns pyHKIMI NpeacTaB/sieT c000i HeonpeaeJeHHOCTb, TO MOKHO
NPUMEHHUTH .

IIpasunvrovii omeem. npasuio Jlonumans

11

IIpouumarime mexcm u dononHume npeonodceHue

Meton (A) MoxkeT ObITh MCIIOJIL30BAH B PELICHUH CHCTEM (b)
YPaBHEHUIl, UMEIOLIUX (B) pewenue.

CrnucoK TepMHHOB:

1) Kpamep

2) TMHEHBIN

3) eTMHCTBEHHBIN

Cnosa 6 cnucke 0anwvl 8 umeHumenbHoMm naodedice. Kascooe cnoso mosicem ovims
UCNOIL308AHO MONLKO 00UH pas. B omeeme 3anuwume nomepa mepmunos 6 nopsioxke ux
ynompeob.ieHus 6 mexcme.

A b B

Ipasunvrviti omeem: 123

12

IIpouumarime mexcm, 8vibepume NPAGUILHLIL OMEEM U 3aNUUMe APSYMEHMbL,
000CHO8bI8aOWUe 8bIOOP Omeema

1 4
Jana matpuna A =( 2 5 |. HazoBure 2j1eMeHT a32
3 6
1) 1
2) 4
3) 5
4) 6

B omeeme YKasicunie Homep npasulbHo2co omeenia

IIpasunvnuviti omeem: 4
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ObocHosaHnue: @z — 3Mo 1eMeHm, KOMOPblll CHOUmM 8 mpemvell CmpoKe U 6Mmopom
cmonbye, az2 =6

13 | Ilpouumatime mexcm, gvlOepume npaguiIbHbIIL OMEEM U 3anuuiume apeymMeHmul,
obocHogbl8atOwUe 8bIOOP omeema
1 4 2 -1 8 5
Janbt Mmatpuublt A=|—-4 5| uB=|3 2 | .2A+3B=|1
3 5 1 1 9 13
1) 10
2) 13
3) 16
4) 20
B omeem enuwume nomep nedocmaroujeeo snemenma. B obocnosanuu npuseoume e2o
pacuem
IIpasunvuviti omeem: 3
ObocHnosanue: 2*5+3*2=16
14 | Pewume 3a0auy u 3anuwiume omeem
Ju1s1 00paGoTKH CeMsIH HCIOJIb3YeTCH NMpenapar B 103UPOBKe 1 MI aKTHBHOT 0
BeulecTBa Ha 1 j1. Boabl. [Ipenaparom ceMena 00padaThIiBalOT 0UH pa3 B AeHb. Kypc
o0padotTku — 7 nuei. [lpenapar npogaercsi B aMmnyJ/iax B yHakoBKax 1o S mryk. B
Kaxa0ii ammyJie cogep:xkutcs 30 Mr akTuBHOro BemecTtBa. Kakoe MuHuMaibHOe
KOJIMY€eCTBO YNIAKOBOK He00X0UMO KYNUTH /JIsl IPOBeIeHUsI MOJHOI0 Kypca
00pabdoTKH ceMsH, 1Jisl KOTOpOro Tpedyercs 60 j1. pacTBopa
B omeem 3anuwume uucno b6e3 ykazanus eOuHUuy usmepeHus
IIpasunvhoiii omeem: 3
15 | Pewume 3a0auy u 3anuuiume npaguibHulii Omeem
Joist npoBepkM HA BexoxkecTh 0b110 mocesino 2000 cemsin, u3 koropbix 1700 mpopocio.
CKOJIbKO ceMsIH B CPeTHEM B30i1eT U3 KaK/I0il ThICAYHU MOCETHHBIX?
IIpasunvroiti omeem: 850
16 | Buluucnume npouzeoonyto 0aHHOU QYyHKYUY U 3anuume noay4eHHulll pe3yibmam
y=x3+5x%+12x-17 6 mouxe x=0
IIpasunvHoiii omeem: 12
O6ocnosanue: Y =3x*+10x+12
17 | Ilpouumaiime mexcm u 3anuwiume paseepHymoiii 000CHOBAHHBIN OMEem
BaaxuocTs 3epHa 10 npocyuiku 24%, a nocje npocyumku 12%. Macca 3epHa 10
npocymku 380 n. Haiigure maccy 3epHa mocJjie npocyIKkH.
B omeeme ykaoswcume uucno 6e3 3naxa npoyenma 6 060CHO8AHUU NpUEeOUmMe KPAmKoe
peuierue
Ipasunvroviti omeem: 168,8
Obocnosanue:
27% — 380 y.
12% — x y.
X=12%380/27=168,8 y.
18 | Ilpouumatime mexcm u 3anuwiume pazeepHymoiti 000CHOBAHHbII OMEeEN
5 4 1 -1
Janbt Mmatpuubl A=|—-4 0| m B=|3 2 |.Bbruncaure 2A + 3B =
3 1 1 1
B omeeme 3anuwiume nonyuennyro mampuyy
5 4 1 -1 13 5
Ilpasunonviti omeem: 2A+3B=2|1-4 0]|+3|(3 2 |=(1 6
3 1 1 1 9 5
19 | Ilpouumaiime mexcm u 3anuwiume pazeepHymoiti 060CHOBAHHYLI OMEEN

Ha 1m? npuxoautcs 300 pacTenuii spoBoii NIIEHUIbI, NPOAYKTHBHASL KYCTHCTOCTS 1,3,
cpeaHee 4ncJio 3epeH B Kosoce 30, macca 1000 cemsin 38 r. YposxkaiiHocTs (B T ¢ 1 ra)
onpeneasiiot no popmy.ae y=a6s8r/1000,
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r7ie a — KOJIM4eCTBO pacTeHu B nepecyere Ha 1 ra (B MJI. INT); 0 — MPOAYKTHBHAA
KYCTHCTOCTh, B — Cpe/lHee UM CJIO0 3épeH B Kogoce; T —macca 1000 cemsin (B r.)
Onpeneaurs ypoxkaiHOCTb SIPOBOM NIIIEHUIIbI

B omseeme 3anuwume uucno, okpyanennoe 0o comwix, 6e3 ykazauus eOuHuy usmeperus. B
000CHOBAHUU KPAMKO 3anuuiume peuleue

Ipasunvnoiti omeem: 4,45
Pewenue: 1 2a=10000 m?

1 Mm% — 300 wmyx

10000 M’ x wmyx
x=300*10000=3000000 wm.
y=3*1,3*30*38/10000=4,446 m/2a

20

IIpouumatime mexcm u 3anuuiume pazeepHymoiii 000CHOBAHHBII OMEem

3000 Ilone umeem nenpasunvhyro gpopmy

- . (npedcmaeneno na pucynke). Illlupuna
A \ nona 1500 m (paccmosanue DC).

2000 \ Bepxnaa zpanuya (0yza AB) 3a0aemcsa

1500 \, B  dyuxyuei

y=-0,002x2+2,5x+2000 (m). Boruucaums
naowaos nous.

1000

500

C

0 200 400 600 800 1000 1200 1400 1600

Omeem 3anucamo 6 2ekmapax (OKpy2iums 00 0eciamulx) 6e3 YKazaHus eOuHUuY usmepeHus.
B obocrosanuu npueedume kpamxkoe pewieHue

Ipasunvrnoviti omeem: 187,5

Obocrnosanue: Kpusonuneiinas mpaneyus oepanudena cnpasa u ciesa aunusimu: x=0u
x=1500

ITnowaos mpaneyuu:

1500 x3 x2

_f (—0,002x” +2,5x 4+ 2000)dx = (-0, 002 ? +2,5 5 +2000x) | ffm =

0

3 2
=-0,002 1520 +2.5 1520 +2000*1500 = 1875000.1° = 187,52a




