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Paszpen 1. HACIIOPT OOHEHOYHBIX CPEJICTB

I10 JUCTUITIIINHC «MaremaTuka»

1.1. OcHoBHBIC CBeAeHUS 0 JUCIHHUILIHHE

YKpynHeHHas rpynma 35.00.00 Cenbckoe, JIECHOE U PHIOHOE XO35HMCTBO
Hanpasnenue moaroToBku / 35.03.04 Arponomus
CHEIHAbHOCTD
HanpaBieHHOCTH MPOrpaMMbl ArpoHOMHS
O6pazoBatenbHas porpaMma bakanaspuar
Kpamudukarmst OaxayiaBp
Jucuuminza 6a3oBoii / O0s3arenbHas 4acTh
BapHaTUBHOM YaCTH
00pa3oBaTeNnbHON MPOTrPaMMBbI
dopma KOHTPOIIs HK3aMEeH
®dopma 00yueHust

[Tokazarenu TpyJ0€MKOCTH

ouHas 3a04Has OYHO-320YHAs
I'on oOyuenwus 1 1 1
CemecTtp 1 1 1
KonnuecTBO 3a4eTHBIX € qMHUL] 4 4 4
OO0111€e€ KOJIMYECTBO YacOB 144 144 144
KomnnudecTBo yacoB, yachl:
-JIEKIIMOHHBIX 16 8 10
-IPaKTHYECKUX (CEMUHAPCKUX ) 30 2 8
-11a00paTOPHBIX - - -
-KypcoBasi pabora (IpOeKT) - - -
-KOHTAKTHOM pabOTHI Ha 2.3 2.3 2.3
MIPOMEKYTOUHYIO aTTECTaIUIO
- CAaMOCTOSATENbHOM paboThI 95.7 131.7 123.7

1.2. Ilepeyensb KomneTeHU U, GopMUPYEMBIX JUCHUIIHHOM

«Marematuka»
Kon Cognepxanue [Tnanupyemblie pe3yabTaThl O0y4eHUS
KOMITCTCHITHH KOMIICTCHITHH Konm u dopmupyembie 3HAHUS, YMEHUS U
HauMEHOBaHHE HaBBIKH
WHMKATOpa
JOCTUKEHUS
KOMITCTCHITHH
1 2 3 4
OIlK-1 Crnoco0OeH periarhb OIlIK-1.1 3Hanue OCHOBHBIX MOHATUN U
THTIOBBIC 33JIa4H UCIIOJTB3YET (dhopMyII: TTIOHATHE TpejIea QyHKIHH
npodeccHoHANBEHON | OCHOBHBIE 3aKOHBI | B TOUKE; TIOHATHE HEMPEPHIBHOCTH
JEeSATEILHOCTH Ha MaTeMaTHYECKHX (YHKITUY; TIOHATHE TIPOU3BOTHOM;

OCHOBE 3HaHUU
OCHOBHBIX 3aKOHOB
MaTEMAaTHYCCKUX U
€CTECTBEHHBIX HayK
C IPUMCHCHHUECM
WH(pOPMaTMOHHO

JUCHUITIIUH 11
PEIICHHSI TUTIOBBIX
3a1aq
npo¢eCCHOHATBHON
ACATCIIbHOCTU

uccienoBanue QyHKINHA U
MIOCTPOEHMsI €€ TpaduKa; MOHIATUS
HEOIIPENEIEHHOTO U ONPEAEIEHHOTO
UHTETPAJIOB, UX CBOMCTBA; MOHITHE
Qg QepeHInaIbHOTO YpaBHEHUS,
BHJIBI CTY9aiiHBIX COOBITHH,
KJIACCUYECKOE OIPEIETIEHUE




KOMMYHHKAIIMOHHBIX BEPOSATHOCTH; OCHOBHBIE ()OPMYIIbI
TEXHOJIOTUH KOMOWHATOPHKH; BUJIbI CITy4aitHBIX
BEJIMYMH; YUCIIOBBIE XapaKTEPUCTHKHU
CIIy4ailHBIX BEHYUH; (PYHKITIH
pacnpeneseHus BEpOATHOCTEN
HENPEPHIBHON CIIy4YalHOW BEJIMYMH;
HOpPMAaJIbHBIN 3aKOH PACIIPEIEICHUE;
BBIOOPOYHBIN METOJT
MaTeMaTHYECKON CTATUCTUKH.
Ymenue: naxoquTh IpOU3BOIHBIE
JIEMEHTapHbIX (QYHKIMH;
UCCle10BaTh (PYHKIIUN; HAXOAUTh
HEOIIpE/ICTICHHBIE UHTETPAJIBL;
BBIUUCIISTH OIPE/ICICHHbIE
UHTErpabl; peliaTh OObIKHOBEHHbIE
Qg depeHraibabIe ypaBHEHH 1-T10
NOPSJIKA; HAXOAUTh BEPOATHOCTH
COOBITUH; HAXOUTh YUCIIOBbIE
XapaKTEPUCTUKU CITy4yalHBIX
BEJIMYNH; HAXOJUTh YUCIIOBBIE
XapaKTePUCTUKHU BIOOPKH; HAXOIUTh
OLICHKH YMCIIOBBIX XapaKTEPUCTUK
Tre€HEPAIBHON COBOKYITHOCTH 110
YHCJIOBBIM XapaKTEPUCTUKAM
BBIOOPKH.

Braoemwv nasvixamu ynotpediaeHus
MaTeMaTH4YeCKONH CUMBOJIMKH JUIS
BBIPKECHMSI KOJIMYECTBEHHBIX U
KaueCTBEHHBIX OTHOILIEHUN
00BEKTOB; HABBIKAMHU MPUMEHEHUS
METOJIOB Y IPUEMOB ITIOCTAHOBKH U
peleHus 3a4a4 110 OCHOBHBIM
pazzenaM MaTeMaTHKU U HaBBIKAMU
pa3paboTKN MaTeMaTHYECKHX
Mojelel B mpodecCuoHaIbHOM
JESITEIBHOCTH

1.3. IlepeyeHb TeM y4eOHOH TUCUUIIIMHBI

[Tuell/\la?f Ha3sBanue Tembl Ifl(:;:;o
T1 [Ipenen u HeNPepHIBHOCTH (PYHKIINH. 36
T2 Juddepennmanbaoe ucurciaeHne GyHKIUU OJHON M HECKOJIbKUX MEPEMEHHbIX 36
T3 WuTerpanbHoe ncuncienne GyHkui u nuddepeHnuanbable ypaBHEHUS 36
T4 OCHOBBI TEOPUHU BEPOSITHOCTEN U MATEMATHUYECKOW CTATUCTUKHU 36

Bcero 144




1.4. MaTpuna cooTBeTCTBHS T€M Y4eOHOM TUCHMILUIMHBI 1 KOMIIETEHIM I

1.5. CooTBeTCTBHE TEM AUCHUINVIMHBI U KOHTPOJIbHO-U3MEPHUTEJIbHBIX MAaTEPHUAJIOB

Hlugp HTugpp memoi
KomnemeHuyuu
no I'oC BIIO T1 T2 T3 T4
OIIK-1 + + + +

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

3HAHUE-TIOHUMAHUE YMEHUE-IPUMEHEHHUE
Tema 1 + + + +
Tema 2 + + + +
Tema 3 + + + +
Tema 4 + + + +
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1.6. Onucanue noka3sareje u KpUTEpUEB OlICHNBAaHUA KOMHeTeHIII/Iﬁ Ha pa3s/iMYHbIX 3TallaX uX (l)Ole/IpOBaHI/Iﬂ,

OIIMCAHHUC IIIKAJ OHCHUBAHUA

PesynpraT 00yueHus
110 TUCIUIIINHE

Kpurepun n nokasaTtesy olleHUBaHUsI PE3YJIbTATOB 00YUEHMSI

HCYIOBJICTBOPUTCIBHO

YAOBJICTBOPUTEIBHO

XOpOIIO

OTIIMYHO

| aTan

3HaTh NOHITHE
npezaena GyHKIUU B
TOYKE; [IOHATUE
HENPEPHIBHOCTU
(GYHKIUY; TIOHSATHE
MPOU3BOJHOM;
HCCIe0BaHNE
GyHKIIUU U
IIOCTPOEHHUS €€
rpaduka; MoHATHE
YaCTHOU
MPOU3BOAHOM; TOHATHUS
HEOIPEIETEHHOTO U
OIPENIEIIEHHOTO
UHTETPAJIOB; NOHITHE
¢ depeHIHaTBEHOTO
YpaBHEHUST; BUIbI
CIIy4allHBIX COOBITHH,
KJIACCUYECKOE
olpezieNieHue
BEPOATHOCTH;
OCHOBHBIE (hOPMYIIbI
KOMOMHATOPUKH;
BH/JIBICITyYalHBIX
BEJIMYUH; YUCIIOBbIE
XapaKTePUCTHKU
CIIy4allHbIX BEJIMYMUH;
byHKIMHA
pacnpeneneHus
BEPOATHOCTEM
HEIPEPBIBHOU

dparmMeHTapHbIE 3HAHUSA
OCHOBHOM 4acTu MaTepuana
y4eOHOU MPOrpaMMmsl,
JOITYCKaIOIIEMy
MPUHIIMITAATHHBIC OITUOKYU B
BBITIOJTHEHUH
MPEIyCMOTPEHHBIX YIeOHOM
NporpaMMou 3aJJaHuH,
HEYBEPEHHO, C OOJIBIINUMHU
3aTpyJHEHUSIMU
BBITIOJTHSIONIEMY
MpaKTUYECKHE paboThI /
OTtcyrcTBHe 3HAHUI

Henosanble 3HaHUA
Marepuana ydeOHou
MPOrPaMMBI, YCTICIITHO
BBITIOJTHSIOLIEMY
MIPETyCMOTPCHHBIE
y4eOHOIi porpaMMoit
3aJlaHusl, YCBOUBIIEMY
MaTepuaig OCHOBHOU
JUTEPATYPHI,
PEKOMEHI0BaHHOM
y4eOHOI MporpamMmoi.

CdopmupoBanHnbie, HO
cojepsKalue oOTAeIbHbIe
npo0esibl 3HAHUsIMaTeprasa
y4eOHOI1 mporpamMmsl,
YCIEIIHO BBITOIHSIOMEMY
IpeAYCMOTpPEHHbIE yUeOHOH
IIPOrpamMMoi 3aaHus,
YCBOUBILIEMY MaTepHal
OCHOBHOW JINTEpaTypHl,
PEKOMEH/1I0BaHHOH yueOHOU
IIPOrpamMmou

CdopmupoBanHbie u

CHCTEMATHYICCKHE3HAHUSA

Mare puana yaeOHoi
IpOrpamMMbl. yMEET
CBOOOHO BBITIOIHATH
3a/1aHMs,
IPElyCMOTPEHHbIE
yueOHOIi MPorpaMMoH,
YCBOUJI OCHOBHYIO U
03HAaKOMMJICA C
JIOTIOJTHUTEIbHOM
JIUTEPaTypou,
PEKOMEHTOBAHHOM
y4eOHOI1 mporpamMmoi.




CIIy4yailHOU BEJIMYUH;
HOPMAJIbHBIN 3aKOH
pacrnpeziesieHue;
BBIOOPOYHBIN METOJT
MaTeMaTU4eCKOn
CTaTUCTUKH.

(OITK-1/OTIK-1.1)

I sTan
YMerhb HaXOOUTh
MIPOU3BOHBIC
AJIEMEHTaPHBIX

(GYHKIUI; MCCIIeI0BaTh
(GyHKIIUY; HAXOAUTH
YaCTHBIC POU3BO/THBIE;
HAXOJHUTh SKCTPEMYMBbI
GyHKIUH 1BYX
MEPEMEHHBIX.
Haxonute
HEONpeIeJICHHbIE
WHTETPaJIbl; BEIYUCIIATD
OnpeIeJICHHbIE UHTETPAJIbL;
peraTh 0OBIKHOBEHHBIE
nuddepeHnuaIbHbIe
ypaBHEHUS 1-TO mopsaka;
HaxO0JIUTh BEPOATHOCTHU
COOBITHH; HAXOJIUTh
YHUCJIOBBIE XapaKTEPUCTUKU
CIIy4alHbIX BEJINYUH;
HaxOJIUTh YUCIIOBbIE
XapaKTEPUCTUKU BHIOOPKH;
HaxO0JIUTh BEPOATHOCTh
TMOMA/IaHus B 3aJJaHHBIN
WHTEpBaJl HOPMAJIbHOU
CIIy4ailHOW BEJIMYUHBI;

HaxXOAUTHOLCHKHN YK CIIOBBIX

XapaKTEPUCTHUK
TEeHEPAILHOU

dparmeHTapHOE YMEHHeE:
BBINOJIHATh

Qg depeHpoBaHue
byHKLUH, Uccie10BaHNe
(yHKIIMH, UHTETPUPOBAHNE
(GYHKLUU; BEIYUCIATD
OTIpeieIeHHBIC UHTETPAIIbI;
pewaTb OOBIKHOBEHHBIE
Qg epeHIaIbHbIe
ypaBHEeHHMs 1-ro nopsijika;
HAXOJIUTh BEPOSITHOCTH
COOBITHH; HAXOAUTh YUCIIO
BBIE XaPaKTEPUCTHKH
CJIy4yaiiHbIX BEJIMYUH;
HaXOJIUTh YUCIIOBBIE
XapaKTEePUCTHKHU BBIOOPKH;
HAXOJIUTh OI[CHKHYHCIIOBBIX
XapaKTepUCTHK
reHepaIbHONH COBOKYITHOCTH
TIOYHUCIIOBBIM
XapaKTepUCTHKa M BBIOOPKHU.
/ OTcyrcTBHE YMEHUTH

B uesiom ycnenisoe, HO He
cucTeMaTHYecKoeyMeHue
BBITIOJIHATH
muddepeHnrpoBaHne
(GyHKIMH, HCCIeI0BaHNE
¢byHKIUY,
WHTETPUPOBAHUE
(GYHKLINU; BEIYUCIIATH
OTIpeIeIeHHBIC
UHTErpajbl; peIaTh
OOBIKHOBEHHbIE
muddepeHranbHbIe
ypaBHeHUs 1-To nopsika;
Haxoaute BeposiTHOCTH
COOBITHM; HAXOJIUTh
YHCIIOBbIE
XapaKTEPUCTHKH
ClIy4yaiiHBIX BEJIMYUH;
HaXOJUTh YUCIIOBBIE
XapaKTEPUCTHKH
BBIOOPKH; HAXO/IUTh
OILIEHKUYHCIIOBBIX
XapaKTepUCTUK
TreHEPATbHON
COBOKYITHOCTH TIO
YHCIIOBBIM
XapaKTepUCTHKa M
BBIOOPKH.

B nesiom ycnenxoe, Ho
cojiep:kaniee oTAeIbHbIe
npodebl, yMeHHe
BBINOJIHATh
muddepeHmpoBanme
(byHKUMH, Mccaeq0BaHue
(GyHKINU, HHTETPUPOBAHKE
(YHKLINU; BBIYUCIIATH
OTIpeieIeHHbIC UHTETPaIIbI;
pemaTtb OOBIKHOBEHHbBIE
Qg depeHraibHbIe
ypaBHEeHHUs |-ro mopsiika;
HaXO/UTh BEPOSITHOCTH
COOBITHH; HAXOAUTh YHUCIIO
BbIE XapaKTEPUCTHKH
ClIy4aiiHBIX BEJIMYUH;
HAXOJUTh YUCIIOBBIC
XapaKTEePUCTUKH BBIOOPKH;
HaXOJUTh OLIEHKUYHMCIOBBIX
XapaKTEPUCTUK T€HEPATbHOMN
COBOKYITHOCTH TTOYHCIIOBBIM
XapaKTEPUCTHKA M BEIOOPKH.

YcnemHoe u
cucTreMaTHYecKoeyMeHue
BBITIOTHSTH
nuddepeHIpoBaHme
GyHKIMH, HCcIeq0BaHNe
bynkuun,
UHTETPUPOBAHUE
(GYHKIMH; BBIYUCIATD
OTIpeieIeHHbIC UHTETPaIIbI;
peiats OOBIKHOBEHHbBIE
g hepeHIaTbHBIC
ypaBHeHUs - ro mopsaka;
HAXOJUTh BEPOSITHOCTH
COOBITHH; HAXOJIUTh
YHCIIOBBIE XapaKTEPUCTHKH
CIIy4aifHbIX BEITUYHH;
HaXOJIUTh YUCIIO BBIE
XapaKTePUCTHKHU BHIOOPKH;
HAXOJHUTh OIICHKU
YHUCIIOBBIX XapaKTEPUCTUK
reHEepAIbHOU
COBOKYITHOCTH TIO
YHCIIOBBIM
XapaKTepUCTHKAM
BBIOOPKH.




COBOKYITHOCTH TIO
YHCIIOBBIM
XapaKTePUCTHKAM
BEIOOPKH.

(OTTK-1/OTIK-1.1)

Il 3Tan
Buasers HaBbIKAMH
paboThI ¢ yueOHOI 1
yueOHO- METOJMUECKOM
JUTEPaTypON; HaBbIKAMHU
yrnoTpeOIeHus
MaTeMaTU4eCKOn
CUMBOJIMKH 151
BBIPKCHUS
KOJINYECTBEHHBIX U
Ka4yeCTBEHHBIX
OTHOILLIEHUNA 00BEKTOB
HaBBIKAMU [TPUMEHEHHSI
METO/I0B ¥ IPHEMOB
MTOCTAHOBKH U PEIICHUS
3aJ1a4 10 OCHOBHBIM
pasjenaM MaTeMaTHUKU U
HaBBIKAMHU Pa3pabOTKU
MaTeMaTHYECKUX
MOJECIIEH.
(OIIK-1/0TIK-1.1)

®DparmeHTapHoe
NpruMeHeHHe HABHIKOB
paboTeic yueOHOU U y4eOHO-
METOIUUECKON
JUTEPATYpPOU, HABBIKOB
yrnotpeOaeHus
MaTeMaTHYECKONCUMBOIIUKH
JUTS BBIpQsKEHUS
KOJTMYECTBECHHBIXU
KaueCTBEHHBIX OTHOLICHUI
00BEKTOB HABHIKOB
MPUMEHEHUS METOJIOB U
MIPUEMOB TTOCTAHOBKH U
pelleHus 3a1a4 1no
OCHOBHBIMpa3JieaM
MaTeMaTUKH/

OTcyTcTBHE HABBIKOB

B uesiom ycnensoe, HO He
cucTeMaTu4yecKoe
npuMeHeHHe HABHIKOB
paboThIC yueOHOM 1
y4eOHO- METOIUYECKOU
JTUTEPaTypOM, HABBHIKOB
ynotpeoaeHus
MaTeMaTU4YeCKOi
CUMBOJIUKH JIJISI
BBIPAKECHUS
KOJIMYECTBEHHBIX U
KayeCTBEHHBIX
OTHOIIIEHUN 0OBEKTOB
HAaBBIKOB MPUMEHEHUS
METOJIOB M IPUEMOB
MOCTAaHOBKH U PEIICHUS
3a71a4 TI0 OCHOBHBIM
paszzenaM MaTeMaTUKH U
HaBBIKOB pa3pabOTKU
MaTeMaTHUYECKUX
MOJIEIIEH.

B neJsiom ycnenxoe, Ho
COIIPOBOKIAIOLIIEECS
OTAeJILHBIMUOIIINOKAMH
NprMeHeHHe HABBIKOB
paboTeIiCc yueOHOU U yueOHO-
METOIMYECKOU JIUTEPaTypoil,
HaBBIKOB YIOTpeOIeHUs
MaTeMaTUYECKONCUMBOIUKH
JUTSL BBIPQKEHHUSI
KOJIMYECTBEHHBIXU
Ka4eCTBEHHBIX OTHOIICHHI
00BEKTOB HABBIKOB
IPUMEHCHUS

METO/I0B UTIPUEMOB
MTOCTAHOBKH U PEIICHUS
3aJ1a4 10 OCHOBHBIM
pazzenaM MaTeMaTHKU U
HaBBIKOB pa3paboTKu
MaTeMaTHYECKIX

MOJIEIIEH.

Ycneunoe u
CHCTEMATHYeCKOoe
NpuMeHeHHe HABHIKOB
paboThIC yueOHOM 1
y4eOHO- METOIMYECKOU
JMTEPaTypOii, HABHIKOB
YIOTPEOICHHS
MaTeMaTHYECKOM
CUMBOIIUKH JIISI
BBIPKCHUS
KOJIMYECTBEHHBIX U
Ka4eCTBEHHBIX OTHOIICHUI
00BEKTOB HaBHIKOB
MPUMEHEHUS METOJIOB U
IPUEMOB TTOCTAHOBKH U
pelleHus 3a1a4 110
OCHOBHBIM pasjieliaMm
MaTEMAaTHUKHN U HABBIKOB
pa3pa60TKH MaAaTEMATHYICCKHUX
MOJEIIEH.




Paszpen 2. OHEHOYHBIE CPE/ICTBA

Biaok A
3HAHUE - IIOHUMAHUE

@oHa TECTOBLIX 3aJaHNI M0 JUCIHILINHE

Tema 1

3 20 8 -2 4 8 -2 4
1. [lansl 2 MaTpuIsL: A= ubB= B= . Haiitn
-1 4 1 0 2 -5 0 2 -5

marpuiy 3A+4B.
41 -2 16 -41 2 16 41 14 16 41 -2 16
A). . B). . Q). D). .
-3 20 23 -3 20 -17 -3 20 -17 -3 20 -17

2. [lng matpuusl

8 2 -11

-3 5 9 2
A=

1 4 -2 0

2 0 -5 3

HalTH MMPOU3BCACHUC DJICMCHTOB €€ HO60“IHOﬁ JAHUaroHajiu.
A). -72; B).-240; C).72; D). 240.

3. JaHbl 2 MaTpULIbL:

3 20 3 20 8 -2 4
A= A= n B= .
(—1 4 1] (—1 4 1j (0 2 —5]

Haiitu matpury — 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 -11 1 0 -11){1 O

4. 1ns MaTpULBI

8§ 2 -11

-3 5 9 2
A:

1 4 -2 0

0 -5 3

HalTH IMPOU3BCACHUC DJICMCHTOB €€ FHaBHOﬁ AruaroHaiu.
A).-72; B).72; C).240; D). -240.

Tema 2

o o1 -
N b O

2
1. Beraucnuts onpenenurens: (0
1

A)1 B)9 C)5 D)24 E)0

-11
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2. Beruucaure OIMpCACINUTECIIb IMMTPOU3BCACHUA ABYX MATPHIL:

oo e )

A)-208; B).208; C).-104; D) 0.
2 1 3

3. Boraucnuts onpenenurens: (0 5 4.

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

Tema 3

1. Haiitn ipoussenienue X - X, + X3, rae Xq, X, , X3 - peUIeHAE CUHCTEMBI:
X, +2X, +3X5 =5,
X, —4Xg =7
Xz =—1.

A)2; B)0; C)-6; D)6; E)-2.
Tema 4
1. CkansipHOe POU3BEACHHE JIBYX BEKTOPOB A& = (3,—3,—1) ub= (2,—1,4) paBHO:
A)1 B)5 C)Bekropy C=(-2,04) D)9E)2.
2. Vron mexay Bekropamu a(2;4) u b (3;6) paBen
A) 0, B) 180, C) 45, D) 90, E) 350 rpamycam.
3. JlaHbl BeKTOpHI A = (2,2,10), b = (214),c= (1,1,5), d= (3,6,9) d= (3,6,9), g = (2,4,6). Kakwue u3

THX BEKTOPOB SBJISIOTCS KOJTHHEAPHBIMH?
A)a.b B)ab,c ¢)c,a D)a,d,e E)b,c,d

4. Jlmana extopa a = (4,~3) @ = (4,-3) pasna
A)1, B)7, C) V7 /7, D) 25, E)5.

5. Jlanm Bextops @ =(1,2,3), b =(21,4), ¢ =(115), d =(3,6,9), € =(2,4,6). Kaxue n3 »tux Bexropos

SABIIAKOTCA KOJ'IJ'II/IHeapHBIMI/I?

A)ab B)ab,cab,c ¢c)c,d D)a,d,e E)b,c,d
Tema 5
. x%-16
Ipenen lim paBeH

x4 2x% —Tx — 4

4 x+4
A 1By 8/:¢c) 16/ . py X+ .
) 2 )/ ) / )2x+12x+1

TeMma 6

1. Haiinute mpon3BoaHyI0 QyHKINT f (X) =co0s” x:
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A) f'(x) =-4sinxcos’ x, B) f'(x) =4sinxcos®x, C) f'(x) =4sin xcosx,

D) f'(x)=—4sin®xcosx f'(x) = —4sin® xcosx

2. Iyets f : X —> R, a-npexensnas touka muokectsa X, a € X . Ipoussoanoit pyukiuun f B Touke a

A) lim f(x) B) lim fx)-f@) ;. T(x)-1()
x> X—a X—a X—a X —a

<) lim f(a+Ax)-f(a)
Ax—0 AX

HAa3bIBACTCA

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

Tema 7

. Hyes f:DcR?—>R, M 0(X0170)- BHyTpemmsin Touka o6mactu D. YacTHoii

npoussoaHoit pyakmuu f mo mepemennoii X HaswiBaeTCs

A) lim f (X +AX) — f(X,) lim f (X +Ax) — f(X,) B lim Axf(Mo)’
Ax—0 AX Ax—0 AX Ax—0 AX
o lim f (X + A% ¥o) — (X5 ¥o)
AX—0 AX
Tema 8

1. GOPMYJTa HHTErPHPOBAHIS IO YACTSM B HEONPEMEIICHHOM HHTErPANE HMEeT B
A) [(F()£p()dx=[ f()dx= [ p(x))dx

B) [af (x)dx =a f(x)dx

¢) fudv= [ uv-[vdu

D) [udv =uv - [vdu

o D) lim (X + AX Ay +Yo) = T (%3 Yo)-
y—

1 1
00—
COS™ X COS™ X

2. IlepsooGpasuas mis Gynxuuu T (X) = :
A) tgx+5 B) —(cosx)

C) -

—— D) —tgx+C
sin® x

Tema 9
dy dx

1. Haiinute obuiee pemenue auddepeHnnanbHoro ypaBHeHUS - =
X

A) eV =Inx+C; B) —e Y =Inx+C —e™¥ =In|x|+C; C) %:In|x|+C D) —e’ =Inx|+C.
e

2. Haiigure o01iee pemieHre qudhepeHIInalbHOr0 ypaBHEHUS y2dy = CcosXdx

3 3

A)y?=—sinx+c B) y2:sinx+C C)y?=sinx+C D) 2y =sinx+C 2y =sinx+C



12

Tema 10

1. Haiinmute obuiee pemenne auddepennnansaoro ypasaenus Y’ —2y' +y =0

A) y=e7%(C,+Cyx); B) y=C,cosx+C,sinx; C) y=e*(C,+C,x) y=e*(C,+C,x) D)

y=Ce*+Cre”™™

2. Haiinure obiee penienne auddepenunansuoro ypasuenus Y —5y' =0:

5x 5x

A) y=ce™ +ce™ B) y=ce™*+c, C)y=e"(c;cosx+c,sinx) D) y=ce* +cye

Kpurepuu ouenku (B 0a/1ax):

MakcumanbHas orieHka 100 6anoB. 3a Kak/Iblil IpaBIWIbHBIA OTBET CTYACHT nojiy4aeT 10 6ayos.
- 100 6amnoB BeICTaBIIACTCS CTYJAEHTY, €CIIM OH BEpHO OTBETHUT Ha 10 TecToB;

- 90 6anIoB BBICTABIISIETCS CTYJICHTY, €CJIM OH BEPHO OTBETUT Ha 9 TECTOB;

- 80 GayIOB BBHICTABISETCS CTYACHTY, €CJIH OH BEPHO OTBETUT Ha 8 TECTOB;

- 70 6anIoB BBICTABIISIETCS CTYJICHTY, €CJIM OH BEPHO OTBETUT HA 7 TECTOB;

- 60 GayIOB BBHICTABISETCS CTYACHTY, €CJIH OH BEPHO OTBETUT Ha 6 TECTOB;

- 50 6anoB BBICTABIISIETCS CTYJICHTY, €CJIM OH BEPHO OTBETUT Ha 5 TECTOB;

- 40 GayIOB BBICTABISETCS CTYICHTY, €CJIM OH BEPHO OTBETUT Ha 4 TecTa;

- 30 6anIoB BBICTABIISIETCS CTYJIEHTY, €CJIM OH BEPHO OTBETHUT Ha 3 TECTa;

- 20 GannoB BBICTABISETCS CTYACHTY, €CIIH OH BEPHO OTBETHUT Ha 2 TeCTa;

- 10 6anoB BBICTABISETCS CTYIEHTY, €CIIM OH BEPHO OTBETUT Ha 1 TecT;

- 0 6amI0B BBICTABIISICTCS CTYJCHTY, €CIIM OH HE BEPHO OTBETUT Ha Bce 10 TecToB
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baok b
INPUMEHEHMUE

NuauBuayajbHble KOHTPOJIbHbIE 3aaHUs

Jjig KaXK0ro CTyIeHTa HOMEp UHIMBUYalbHOTO 3a/IaHuUs ONPEAeIeTCs MPEernoiaBaTeIeM.

[lepen BhIMOIHEHMEM 3a/laHUsI HEOOXOJMMO O3HAKOMHUTHCS C pabouell mporpamMmoil Kypca,
U3YYUTh PEKOMEHIYEMYIO JTUTEepaTypy.

KOHTpOHBHaSI pa60Ta BBIIIOJHACTCA B BHUAC THMCBMCHHOTO OTBC€TAa Ha YKAa3aHHBLIC B
WH/IMBU1YaJIbHOM 33JJaHUU BONIPOCKHL. Bompock! onpeaesstoTes o HoMepy 3a4eTHOM KHUKKU CTY/IEHTA.
W3noxenne Marteprana HEOOXOIUMO OOOCHOBATh TEOPETHYECKMMH OIPEICICHUSAMH, (HOPMYIHPOBKOM
OCHOBHBIX TEOPEM.

OTBeThI HA BOITPOCHI JOJIZKHBI OBITH KPaTKUMHU 110 COACPIKAHNIO, OTPAKATh MIOHUMAHUEC CTYICHTOM
TEOPETHUUECKOTO UM PAKTUUECKOr0 MaTepHaa.

3ayeT BBINIOJIHEHHBIX 33JaHUIl IMPOM3BOAMUTCS IPU YCTHOM COOECEIOBaHMM CTYAEHTAa C
MpenojaBaTeem.

JIn1st CTyIEHTOB OYHO - 320YHOT'O OT/EJIEHHSI IPETYCMOTPEHBI METOANYECKUE YKA3aHUS U 3a/1aHMSL.
BapuaHTbl U3 3TUX METOAWYECKUX yKa3aHUM BBIOMPAIOTCA B COOTBETCTBHM C Tabiuiei mo dhamumnu
CTYJIEHTA.

IMopsinox BbIOOpPA BADHAHTOB.
Homepa BapuaHTOB MO Ka)XIOMYy 3aJlaHUIO BBIOMPAIOTCS MO OykBaM (aMIJIMU CTyIeHTa B
COOTBETCTBHH C TaOIULEH:

Ne 1 2 3 4 5 6 7 8 9 | 10
BapuaHTa
A b B r | E E K 3 41
yxm K | 1 | M | H | 0 | m | p c I T | v
® | X | 0 | 4 | m | m | b | B | b 3
10 | s

Pab6ora JOJIDKHa OBITh BBINOJIHEHA B TETpaau C IIPUBCACHUCM BCCX HCO6XOI[I/IMI:>IX BBIYMCIICHUI.



baok B

OIEHMBAHUE

KOHTpOJII)HbIe BOIIPOCHI /1A CAMOIIOJATOTOBKH

1. Yro naspiBaercs Marpulieii? Kak onpenenstorcs TMHEHHbBIE ONepalliy HaJl MaTpUIlaMu U
KakKoBbI UX cBoiicTBa? [IpuBenure npumepsl.

2. Yro HaspiBaeTcs onpeaenureneM? KakoBbl OCHOBHBIE CBOMCTBA OMPEICTUTENCH?

3. Uro HazpIBaeTCs MHHOPOM U aireOpandeckuM gomnoaHerueM? [IpuBennre npuMepsl.

4. KaxkoBbl criocoObI BIYUCIICHUS onpenenuTeneit? [IpuBenure mpumMepsl.

5. Yto Ha3bIBaeTCS MATPULEH U pacCIIMPEHHON MaTpULIEH CUCTEMBbI JIMHEHHBIX YPAaBHEHUM?
[IpuBenuTe mpuMepsl.

6. Uro HazpIBaeTCs pEIICHUEM CUCTEMBI IMHEHHBIX ypaBHeHUI? Kakue cucteMbl Ha3bIBalOTCS
COBMECTHBIMHU, a KaKH€ - HECOBMECTHBIMU?

7. Hanummute popmynsr Kpamepa. B kxakom ciydae oHM TPUMEHUMBI?

8. Ilpu kakoM ycIOBUH cHCTEMa JIMHEWHBIX ypaBHEHUIN UMEeT eMHCTBEHHOE pelieHue?

9. Yro MOXXHO CKa3aTh O CUCTEME JIMHEHHBIX YPaBHEHUH, €CITH €€ ONPEeTUTEh PaBeH
HYJI0?

10. TIpum KakoM yCJIOBHH OJHOPOHAS CHCTEMa N JTMHEWHBIX YPaBHEHUHU C N HEM3BECTHBIMU
HMMEET HEHYJIEBOE pelieHue?

11. Onummre meron ["aycca pemnieHus U nccie10BaHUsI CUCTEM JIMHEWHBIX YPaBHEHUH.

12. Kakue HEeM3BECTHBIE B CUCTEME JTMHEHHBIX YPAaBHEHUI U B KAKOM CJIy4ae Ha3bIBAIOT
CBOOOTHBIMU, a Kakue 0azucHpIMU? UTO Ha3pIBACTCS OOIIMM PEIICHUEM CHCTEMBI IMHEHHBIX
ypaBHEHUM?

13. Yro Ha3bIBaeTCs mMpousBeieHHeM ABYX MaTpull? KakoBbl CBOHCTBA MPOM3BEICHHUS MATPHUIL?

14. Kaxkas maTpuIiia Ha3bIBAETCSI €TUHUIHOMN?

15. Kakas maTpuIia Ha3bIBaeTCs 00paTHOM It TaHHOM MaTpuilsl? Beerna i cymiecTByeT
obparnas Matpuina? Kak MoxxHO HaliTH 0OpaTHYIO MaTpuILy?

16. B 4eM cOCTOMT MAaTpUUYHBIN CIIOCOO PEIICHHsI CUCTEM JIMHEHHBIX YPaBHEHH?

17. Yro Ha3bIBaeTCs BEKTOPHOI (pOpMOIl 3amncu cucTeMbl TMHEWHBIX YpaBHEHUH?

18. Uro Ha3bIBaeTCS BEKTOPOM U MOJYJIEM BeKTopa?

19. Kaxkue BEeKTOpPHI Ha3bIBAIOTCS KOJUTMHEAPHBIMU, KOMILIAHAPHBIMU, PABHBIMH?

20. MoryT 11 1Ba BEKTOpa, UMEIOIINX paBHBIE MOAYJH, ObITh HE paBHBIMU? Eciu na, To uem
OHM MOTYT pa3inyaTbcs?

21. Bce BEKTOPHI, UMEIOIIUE OJTUH U TOT K€ MOJTYJIb, OTJIIOXKESHBI U3 OJTHOM TOYKH A
MpoCTpaHCTBa. ['1€ HAXOASATCS KOHIBI 3TUX BEKTOPOB?

22. Yto Ha3pIBaeTCs 0a3MCOM Ha MPSMOM, Ha TUIOCKOCTH U B IPOCTPAHCTBE?

23. B kakoM ciydyae BEKTOPBI Ha3bIBAIOTCS JMHEHHO 3aBUCUMBIMA U B KaKOM — JIMHEWHO
HE3aBUCUMBIMHU?

24. Kak onpezensercs AeKapToBa cucTeMa KOOpHUHAT?

25. Kak BbIpaxaroTcss KOOPAWHATHI BEKTOPA Yepe3 KOOPIUHATHI €r0 HaYaIbHOW U KOHEYHOH
TOYEK?

26. UYrto Ha3pIBaeTCs CKAISIPHBIM MTPOU3BEICHHEM JIBYX BEKTOPOB, KAKOBHI €T0 CBOWCTBA U KaK
OHO BBIPAXAETCs Yepe3 KOOPAMHATHI BEKTOPOB-COMHOKUTENEH B OPTOHOPMUPOBAHHOM Oazuce?

27. BreBeaute GOpMYIIBI IUIS JUTMHBI BEKTOPA, YTIIa MEXY ABYMS BEKTOPAMHU U PACCTOSTHHS
MEXy IByMsl TOUKaMHU B IEKapTOBOM NMPSMOYTOJIbHOM CUCTEME KOOPINHAT.

28. Uro Ha3bIBaeTCsl BEKTOPHBIM IPOU3BENICHIEM JABYX BEKTOPOB, KAKOBHI €0 CBOWCTBA M KaK
OHO BBIPAXAETCs Yepe3 KOOPAMHATHI BEKTOPOB-COMHOKHUTEINEH B OPTOHOPMUPOBAHHOM Oazuce?

29. Yro wHaspiBaeTcs uncIoBOM ochbio? Kak wm300pakaroTcsi Ha YHUCIOBOM OCH 00J1acTu
WU3MEHEHHUS IEPEMEHHON BEINYMHBI?

30. Maiite onpenenenre GyHKIMU. UTO Ha3bIBaETCs 00J1aCThIO onpeeneHus GyHKIUn?

31. KakoBbl ocHOBHBIE cioc0o0bI 3ananus pyakuuu? [IpuBenure npuMepsl.

32. Kakas ¢ynkmus HazpiBaeTcs nepuoandeckoit? [Ipusenure nmpumMepsl.

33. Kakas ¢ynxuus HazpiBaetcs cioxxHoii? [IpuBeaure mpumepsi.

34. Kaxue pyHKIMHM Ha3bIBAIOTCS dJIeMEeHTapHbIMU? [IpuBeanTe mpuMepHI.
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35. Cdhopmynupyiite ompeneieHus] Mpelena MOCIeI0BATEIbHOCTH, Tpeaena (yHKIUH TpH
CTPEMJICHHM apryMEHTa K HEKOTOpPOMY KOHEUHOMY Ipejeny U mpeaena QYHKUUU IpU CTPEMIICHHH
apryMeHTa K 0€CKOHEUYHOCTH.

36. Kak cBs3aHo noHsaTHe npeaena GyHKIUHN ¢ IOHATHAMM €€ MPEIesoB clieBa U cipasa’?

37. ChopmynupyiiTe onpeaesaeHne OrpaHuIeHHON (GyHKINH.

38. Kakas ¢yHkuus Ha3plBaeTCsl 0ECKOHEYHO MAJION U KaKOBBI €€ OCHOBHbIE CBOICTBA?

39. Kakas ¢ynkuus Ha3pIBaeTcs OECKOHEYHO OOJIBIION M KakoBa €€ CBA3b C OCCKOHEYHO
MaJoiu?

40. JlokaxuTe «IIepBbIi 3aMeYaTeIbHBINA MTPEICI.

41. ChdopmynupyiiTe onpeneieHne Yrciia e («BTOpoi 3aMedaTeNIbHbINA MPEACID).

42. ChopmynupyiiTe ompeneieHus HENPephIBHOCTH (PYHKUIUHU B TOUYKE W Ha oTpeske. Kakue
TOUYKH Ha3bIBAIOTCS TOUKAMHU Pa3pbiBa GyHKIIMU?

43. Cdopmynupyiite onpenencHue mporu3BogHoi. KakoB ee MEXaHUYECKU U TeOMETPUICCKUI
cMbICIT?

44. Kaxoii x1acc QyHKIMHU IIMPE: HEMPEPHIBHBIX B TOUKE WM JU(PPEpEeHIHPYEMBIX B TOH XKe
touke? IIpuBeaure npumepsl.

45. BeBeaute (GOpMyINbl MPOU3BOAHBIX CYMMBI, NPOU3BEICHHS, YaCTHOTO JBYX ()YHKIIHH.
[IpuBenure npuMepsl.

46. Beeaute Gopmyny muddepeHIupoBanus cIoXHOH GyHKImH. [IpuBeanTe npumMeps.

47. BoBenute (opMyabl NPOU3BOJAHBIX IIOCTOSHHOM W IPOU3BEJNEHUS IIOCTOSHHOW Ha
GbyHKIHIO.

48. BeiBenute ¢hopmyibl nuddepeHupoBaHrs TPUTOHOMETPUYECKUX (PYHKIIUHA.

49. Beemure  Qopmynsl  auddepeHIUpOBaHUS — CTEEHHOW  (QYHKIMH C  IHEJIBIM
IIOJIO’KUTEIIbHBIM I10Ka3aTeIeM.

50. JloxkaxwuTe TeopeMy O TMPOU3BOAHON oOpaTtHOW QyHKIMU. BeBemute GopmyIbl
Qg QepeHIMpPOBaHUs OOPATHBIX TPUTOHOMETPUYECKUX (YHKIIUH.

51. Cdopmymupyiite onpenenenne nuddepeHimana QyHKIuu.

52. Jlns xakux Touek rpaduka pyHkuuu ee quddepenuan oonplie npupamenus? s kakux
TOYEK OH MEHBIIIE MPUPAIICHUS?

53. Jns xakux GyHkuuii quddepennnan ToxxaecTBEHHO paBeH MpUpPaeHUI0?

54. CdodopmynupyiiTe onpeaeneHus Ipou3BoAHON U nuddepeHiaia BEICIIUX MOPSIIKOB.

55. KakoB MexaHHuecKuil CMbICT BTOPOIl MPOU3BOAHOM?

56. Kak Haxopsarcs mepBasi Mpou3BOAHAs (YHKIINS, 33/1aHHON TapaMeTPHUIECKH?

57. 3amummre ¢opmyny Teitnopa. Korna sty ¢popmyny HasbiBaroT hopmyinoil MakiopeHa u
KaKoW BUJI IPUHUMAET OHA B 3TOM cliyyae?

58. Kak wucnons3yercs ¢opmyna Telnopa s BbIUUCIEHHUS NPUOIMKEHHBIX 3HAYEHUH
GbyHKIMH ¢ 3a1aHHONM TOYHOCTHIO? [IpuBeanTe MprUMepHI.

59. Cdopmynupyiite ompeneneHus Bo3pacTraromieid M yObIBalollell Ha OTpe3ke (YHKIHUU.
BeiBequTe M0CTaTOUYHBIN Npu3HAK Bo3pactatoniell ¢yaknuu. [Tokaxwurte, uro GyHKIHH y=e* u
y=X+C0SX BO3PACTAIOT B JJFOOOM ITPOMEXYTKE.

60. CdopmynupyiiTe JaBa MpaBuiIa JUISl OTBICKAHUS SKCTPEMYMOB (DyHKITHH.

61. IlpuBenure mpuMep, HOKA3bIBAIOIINM, UTO OOpallleHHe B HEKOTOPOH TOUKE MPOU3BOTHOMN B
HYJIb HE SIBJISIETCS JIOCTATOYHBIM YCIIOBUEM HAIMYUS B OTOW TOYKE dKCTpeMyMa ()yHKIIHH.

62. Kak Haiitu HauOombllee M HaMMEHbIIee 3HAUYeHUS (QYHKUUH, TuddepeHnupyeMon Ha
orpe3ke? Beerna m oHM CymecTByrOT?

63. Cdopmynupyiite onpeneneHus: BHITYKJIOCTH U BOTHYTOCTH JMHUM, TOUKU nepernda. Kak
HAXOJATCSl MHTEPBAJIBI BHITYKJIOCTH ¥ BOTHYTOCTH M TOYKH Teperuda JMHNUH, 3aJaHHOH ypaBHEHHUEM
y=1(x)? IlpuBeauTe mpuMepHl.

64. Cdopmynupyiite omnpeneneHue acuMOTOThl JuHUM. Kak Haxoasrcs BepTHKalbHbIE U
HAKJIOHHBIEC ACUMITOTHI JINHUH, 33JJaHHOH ypaBHeHHEeM y=f(X)? [IpuBenuTe npuMepsl.

65. H3znoxute cxemy oO0Iero ucciaeaoBanus GyHKIIUHA U TIOCTPOCHUS €€ rpaduka.

66. JlaiiTe onpezencHue NepBOOOPa3HOM PyHKIHH.

67. YKaXHTe TEOMETPUYECKHH CMBICI COBOKYIHOCTH TEepBOOOpa3HbIX (yHKIuH. YTo
Ha3bIBAETCS HEONPEICTICHHBIM HHTETPaIoM?
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68. Hanwummre Tabauily OCHOBHBIX HHTETPAJIOB.

69. Jlokaxwure nmpocTeiIne CBOWCTBA HEOIPEICIEHHOTO HHTETpaIa.

70. BeiBenute popMyiry 3aMeHBI IEPEMEHHOI B HEOTIPEICJIEHHOM MHTETrpaie.

71. BoBenute (opMylly HWHTETPUPOBAHHUS IO YacTSAM Ul HEONPENEIICHHOTO WHTErpasa.
YKa)XuTe TUITBI HHTETPAJIOB, BEIYUCIICHHE KOTOPHIX IIeTIECO00Pa3HO MPOU3BOAMUTD C TOMOIIBIO METO/1a
MHTETPUPOBAHUS IO YACTSIM.

72. JlaiiTe onpezeneHre ONpeIe]IeHHOr0 HHTETpajia U YKaXHUTE €ro FreOMETPUIECKUNA CMBICIL.

73. JlokaxuTe OCHOBHBIE CBOMCTBa OINPEEIICHHOTO MHTErpaia: a) MOCTOSHHBIH MHOKUTENb
MOKHO BBIHOCUTBH 32 3HAK OIPENEJICHHOTO0 HHTEerpania; 0) OIpeaesieHHBbIH WHTErpajl OT CyMMBbI
HECKOJIBKHX (DYHKIUI paBeH CyMME ONpE/IIEHHBIX HHTETPATIOB OT CIIaraeMbIX.

X
74. Jlokaxure, uto F (X) = .[ f (t)dt SIBIISICTCS TTepBOOOpasHoi Gpyukiueit mis Gyrxun f(X).
a
BrBenute popmyny Herorona-JIeliOHHIIA 17151 BBIYHUCIICHUS ONIPEICIIEHHOTO HHTETpaa.

75. BoiBenure QopMmysly 3aMeHbl NEpEeMEHHOH B ompejneneHHOM uHTerpaie. llpueante
puMep.

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

77. [anite onpenenenus nuddepeHInanibHOro ypaBHEH s IEPBOTO MOPSAKA U €ro 00Iero u
gactHoro pemenus (naTerpaia). Chopmynupyiitre 3anaay Komm ans quddepennnanbHOro ypaBHEHUS
IIEPBOTO MOPAJKA U YKAKUTE €€ TeOMETPUUYECKUI CMBICIL.

78. CdopmymupyiiTe TeopeMy O  CYIICCTBOBAHMM W  €AWHCTBCHHOCTH  PEIICHHUS
nudQepeHInanbHOr0 ypaBHEHHs IEPBOro HOPsIIKA.

79. Jlaiite onpenenenue qudGHepeHIHATLHOTO YPaBHEHUS C Pa3ICIIOIUMUCS TEPEMCHHBIMHU.
W3noxute METo HaX0XKJICHUs ero oomero pemenus. [Ipuenute npuMepsl.

80. JlaiiTe ompeneneHue OJHOPOTHOTO TU(PEPEeHINATHPHOTO YPaBHEHHS ITIEPBOTO IMOPSIKA.
W3noxute MeTo 1 HaXOXKJeHUs ero oouiero pemenus. [Ipuseaute npumep.

81. Jlalite ompexneneHue JIHHEWHOTO MU(G(HEPCHIMATHLHOTO ypaBHEHUS IEPBOTO TOPSIKA.
W3noxute MeTo HaXoXKJIeHUs ero oouiero pemenus. [Ipuseaure npumep.

82. Jlaiite ompexneneHue ypaBHEeHUs bepHymum. M310XuTe METOJ HAXOXIEHUS €ro OO0IIero
pewenust. [Ipusenure npumep.

83. JlaiiTe ompenereHWe JUHEHHOTO IU(PQPEpeHIHATBPHOTO YpPaBHEHHS N-TO TOpPSIKa
(0THOPOTHOTO M HEOAHOPOJHOTO). J[OKa)KUTE OCHOBHBIE CBOMCTBA YAaCTHBIX PEIICHUN JIMHEHHOTO
O0JTHOPOJIHOTO MU (hepeHIInaTbHOTO YPaBHEHHUS.

84. Chopmynupyiite Teopemy 00  oOImIEM  pEUIEHWH  JIMHEHHOrO  OJHOPOJHOTO
¢ depeHINaIbHOTO YpaBHEHNS BTOPOTO OPSAAKA.

85. BriBeaute Gopmyity a1t 001IETro peleHus JHHEHHOTo OAHOPOAHOTO Tu(depeHIINaTLHOTO
YpaBHEHHsI BTOPOTO TIOPSIIKA C TOCTOSTHHBIMH KOX(QUIIMEHTAaMH B CIy4ae JIeHCTBUTEIBHBIX
pa3NUYHBIX KOpHEH XapakTepucTuueckoro ypasHeHus. [Ipuseaute npumep.

86. BeiBenmure (opmyiny oOMmIEro pemeHus JTHHSHHOTO OJHOPOAHOTO TU((EpPCHIIHATHLHOTO
ypaBHEHMs BTOPOT'O MOPAIKA C MOCTOSIHHBIMU K03 puilmeHTaMu B ciiyyae AEHCTBUTENbHBIX PABHBIX
KOpHEH XapaKTepuCTHIeCKOoro ypaBHeHus. [IpuBennure npumep.

87. BoBenute ¢opmyiny oOOIIEro pemeHus JUHEHHOTO OJHOPOIHOrO JU(QepeHIHaTbHOro
YpaBHEHHsI BTOPOTO TOPSIKa C TOCTOSHHBIMU Kod(dduimeHTaMu B cilydae KOMIUIEKCHBIX KOpHEH
XapaKTepUCTHUECKOTO ypaBHeHus. [IpuBeaure npumep.

88. [dokaxute TeopeMy 00 00IIeM pemeHIH THHEHHOTO HEOAHOPOIHOTO TU(PepeHITHATHLHOTO
ypaBHEHHs BTOPOTO MOPSIKA.
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KOMIIJIEKT UTOI'OBBIX OHEHOYHBIX MATEPHUAJIOB

OIIK-1. CriocobeH pemaTh TUHIOBBIC 331241 MPOPECCHOHAITBHON JEATEILHOCTH Ha OCHOBE
3HAHUW OCHOBHBIX 32aKOHOB MaT€MAaTUUYECKUX U €CTECTBEHHBIX HAYK C IPUMEHEHHEM
MH(OPMaIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI

OIIK-1.1. Mcnonb3yeT OCHOBHBIE 3aKOHBI MATEMAaTUYECKUX TUCLUIUINH AJISl PELIEHUS TUIIOBBIX
3a7ia4 Npo(ecCUOHANBHOM NesITeIbHOCTH

51.0.13. MATEMATHUKA

3aoanus 3axkpvimozo muna

1 | Ilpouumaiime mexcm u 6vibepume npasuibHblil 6APUAHTI OMEEMA.
Yro Takoe maTpuna?

1) uucino

2) Tabnuna

3) dynkuums
4) mporpamMma

IIpasunvroiii omeem: 2

2 | Ilpouumatime mexcm u vibepume nPasUiIbHLIN GAPUAHN OMBEMA.
Kakoe neiicTBue HeJIb351 IPOU3BOAUTH C MATPUIIAMH ?

1) ymMHOXEHME

2) CIIOKEeHHE

3) YMHOXXEHHE Ha YUCIIO0

4) neneHue

IIpasunvnoiti omeem: 4

3 Hpoqumaﬁme mekcm u 6bl6€pum€ 6C€ npaesujlbHbvle sapuarmosl omeema.

Kakue MeToabI SIBJISIIOTCA METOAAMU PellIeHUsI CHCTEM JIMHEeHHBIX YpaBHeHMii?
1) meton Kpamepa

2) meton Jlarpanxka

3) meton 'aycca

4) MaTpUYHBIA METOJT

IIpasunvhoiii omeem: 134

4 | IIpouumaiime mexkcm u ycmanogume nocieo008amenbHOCmy.

YcTaHoBHTE NOC/IEI0BATEIBHOCTD AITOPUTMA ONpeae/IeHIs MPOMEKYTKOB
Bo3pacTaHus U yObiBaHusl GyHKIMHU: (1 — HAaHECTH KPUTHYECKHE TOYKH HA YHCIOBYIO
0Ch, 2 —HaliTH 00/1aCTh onpenejeHus: pyHKuuu, 3 — HaAlTH NPONU3BOAHYIO PyHKIMH, 4 —
c1eJIaTh BbIBO/bI, 5 — IPHPABHATH MPOM3BOIHYIO K HYJII0 M HATH KPUTHYECKHE TOYKH
(yHKIMH, 6 — TPOCTABUTHL HA YHUCJIOBOI OCH 3HAKHM NPOU3BOAHON (PyHKIMH.
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

VYkaorcume nomep npasunvrotl nociedoeamenbHocmu

IIpasunvnoviii omeem: 4

5 | Ilpouumaiime mexcm u ycmanogume coomeemcmaue:
K ka:xknoi mo3unum, 1aHHO| B JIEBOM €T0JI0Le, MoA0epUTe COOTBETCTBYHOIIYIO MO3UIIHIO
W3 NPaBOro croJidua:

Wurerpan 3HayeHue
X
A f d 1 | eX+C
b f % dx 2 |In|x|+C
B dx 3 x+C
x 4 |14C

3anuwume 6vlOpanuble YUDpPvl NOO COOMBEEMCMBYIOUUMU OVKBAMU.
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IIpasunvroiii omeem: 312

3aoanus omkpeimozo muna

Ilpouumatime mexcm u OOnOIHUME NPEONONHCEHUE

Eciau B MaTpHIle mepecTaBUTh MeCTAMH CTPOKH CO CTOJIOIAMU, TO MOJTy4YeHHAsI
MATpPHIIa HA3BIBAETCS .
Bnuwume nedocmaiowee cnoso 6 coomsemcemeayoujem KOHMeKcmy suoe.

IIpasunbHovlil omeem: mpancnoOHUpPOBAHHOU

IIpouumatime mexcm u OOnoIHUME NPEONOICEHUE
Haxoxnenue nepBooopasHoii 1is 1aHHOH QyHKIMU HAa3bIBAETCS
Bnuwume neoocmaiowee cnoso 6 coomsemcmayrouem KOHMeKCmy naoedice.

IIpasunvnwlii omeem: unmezpuposanuem

IIpouumatime mexcm u 0ononHume npeoyodceHue

Eciu npu nmoacraHoBKe npeeibHOr0 3Ha4YeHUs1 apryMeHTa B BbIpasKeHHe He
MOJIYy4AaeTCs oNpeAeJeHHOe YUCI0 WM 0eCKOHEYHOCTh, TO B 3TOM CJIy4Yae rOBOPAT, YTO
1oJIy4yeHa .

Bnuwume nedocmarowee cno6o 6 umenumenvrnom naoesxce.

IIpasunvbhuliii omeem: HeonpedeneHHoCmb

IIpouumatime mexcm u 0ononHume npeoyodceHue

Eciu ko1u4ecTBO CTPOK MAaTPHUIIBI PABHO KOJMYECTBY CTOJI0LOB, TO TAKasi MAaTpULa
Ha3bIBaETCH .

Bnuwume nedocmarowjee cnoeo 6 coomeemcmaeyrowem KOHmMeKcmy naoexice.

IIpasunvHolti omeem: K6aOpamuou

10

Hononnume npeodnodicenue ciogocouemanuem u3 08yx Cloé 6 COOMEEMCmeYoueM KOHMeEKCHYy
naoeoice.

Ecan npenes oTHOmeHns pyHKIMI NPeACTABISAET CO00H HEONpPeeJJeHHOCTh, TO MOKHO
NPUMEHHUTH .

IIpasunvnvii omeem. npasuio Jlonumans

11

IIpouumarime mexcm u dononHume npeonodceHue

Meton (A) MoxkeT ObITh MCTIOJIL30BAH B PELICHUH CHCTEM (b)
YPaBHEHUI1, UMEIOLIUX (B) pemenue.

Cnucok TepMUHOB:

1) Kpamep

2) TMHEHHBIN

3) eTMHCTBEHHBIN

Cnosa 6 cnucke oanvl 6 umeHumenbHom naoexce. Kaxcooe cnoeo modxcem ovimo
UCNOIL308AHO MONLKO 00UH pas. B omeeme 3anuwume nomepa mepmuHos 6 nopsioxke ux
ynompebieHus 8 mekcme.

A b B

IIpasunvrnoviti omeem: 123

12

IIpouumarime mexcm, 8vibepume NPAGUILHLIL OMEEM U 3aNUUMe APSYMEHMbL,
000CHO8bI8aOWUE 8bIOOP Omeema

1 4 1 4
JanamarpunaA=(2 5|A=|2 5 |.Ha3oBure 31eMeHT a32
3 6 3 6
1) 1
2) 4
3) 5
4) 6

B omeeme yKas;cume Homep npasuiibHoco omeema

IIpasunvhuiti omeem: 4
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Obocnosanue: az2— 5mMo eMenn, KOMopwlil CIMOUN 6 mpemveli CmpoKe U 6Mmopom
cmonbye, az2 =6

13 | Ilpouumatime mexcm, 8vibepume NPasUIbHLIL OMEEM U 3anUUmMe ApeyMeHMbl,
0boCcHO8bIBAIOWIE 8bIO0P OMEEMa
1 4 1 4 2 -1 2 -1
Jlanbl MaTpuubI A = (—4 5>A= (—4 5) u B= (3 2 ) B = (3 2 ).2A+
3 5 3 5 1 1 1 1
8 5 8 5
3B=<1 >2A+3B=(1 )
9 13 9 13
5) 10
6) 13
7) 16
8) 20
B omeem enuwume nomep nedocmaroujeco snemenma. B obocnosanuu npuseoume e2o
pacuem
Ipasunvhoiii omeem: 3
Obocnosanue: 2*5+3*2=16
14 | Pewume 3a0auy u 3anuwiume omeem
Ju1s1 00paboTKH CeMsIH HCIOJIb3YeTCH NMpenapar B 103UPOBKe 1 MI aKTHBHOT' O
BeulecTBa Ha 1 j1. Boabl. [Ipenaparom ceMena o0padaThpIiBalOT 0uH pa3 B AeHb. Kypc
o0padoTku — 7 nHei. [lpenapar npogaercsi B aMmnyJ/iax B yIakoBKax 1o S mryk. B
Kaxx10ii ammy.Jie copep:xkutcs 30 Mr akTuBHOro Bemecrsa. Kakoe MuHuMa/ibHoe
KOJIMY€eCTBO YNIAKOBOK He00X0AUMO KYNUTH /JIsl IPOBeIeHNsl MOJHOr0 Kypca
00pabdoTKH ceMsH, 1Jsl KOTOpOro Tpedyercs 60 ;1. pacTBopa
B omeem 3anuwume uucno b6e3 ykazanus eOuHuy usmepeHus
IIpasunvroiii omeem: 3
15 | Pewume 3a0auy u 3anuuwiume npasuibHulli Omeen
Jlsisi npoBepKHU Ha BCXOKeCTh 0bL10 mocessHo 2000 cemsin, n3 kotopsix 1700 mpopocio.
CKo0JIbKO ceMsIH B CpeIHEeM B30ii/1eT U3 KaK/A0il ThICAYHU MOCEeSTHHBIX?
IIpasunvrviti omeem: 850
16 | Buiuucnume npouzeoouyto 0aHHOU QyHKYUuY U 3anuuiume noy4eHHbslll pe3yibmam
y=x3+5x%+12x-17 6 mouxe x=0
IIpasunvHoiii omeem: 12
O6ocnosanue: Y =3x*+10x+12
17 | Ilpouumaiime mexcm u 3anuwiume pazeepHymoiii 000CHOBAHHBIN OMEem
BaaxuocTh 3epHa 10 npocyuiku 24%, a nocje npocyumku 12%. Macca 3epHa 10
npocymku 380 u. Haiiqure maccy 3epHa nocjie NpocyKkH.
B omeeme ykaswcume uucno 6e3 3naxka npoyenma 8 000CHO8aAHUU NpUseoUme Kpamroe
peuierue
Ipasunvhoiti omsem: 168,8
Obocnosanue:
27% — 380 y.
12% —x y.
X=12*380/27=168,8 y.
18 | Ilpouumaiime mexcm u 3anuwiume pazeepHymoiti 000CHOBAHHBIL OMEEN

5 4 5 4 1 -1 1 -1
Janpl MmaTpunbi A=|—-4 0)JA=|(-4 0)uB=|3 2 |B=|3 2 ].
3 1 3 1 1 1 1 1

Beruncaure 2A + 3B = 2A + 3B =
B omeeme 3anuwume nonyuennyro mampuyy
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5 4 1 -1 13 5
Ilpasunouoii omeem: 2ZA+3B=2(-4 0|+3|3 2 |]={1 6]|2A+3B=

3 1 1 1 9 5

5 4 1 -1 13 5
2(—4- O>+3<3 2>=<1 6)
3 1 1 1 9 5
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Ipouumatime mexcm u 3anuwiume pazeepHymsiii 000CHOBAHHBIU OMEem

Ha 1m? npuxoaurcs 300 pacTennii ApoBoOii MIIEHUILI, IPOAYKTHBHAS KyCTHCTOCTH 1,3,
cpeaHee 4ncJio 3epeH B kosoce 30, macca 1000 cemsin 38 r. YposxkaiiHocTs (B T ¢ 1 ra)
onpenessitot no gopmyJe y=aosr/1000,

rjie a — KOJM4eCTBO pacTeHuil B nmepecyere Ha 1 ra (B MJL. IIT); § — NPOAYKTHBHASA
KYCTHCTOCTh, B — Cpe/lHee UM CJI0 3épeH B Kogoce; T —macca 1000 cemsin (B r.)
Onpenenurs YpoKaAHHOCTH APOBOW MIIIEHUIIbI

B omeeme 3anuwume uucno, okpyanennoe 0o comwix, 6e3 ykazaHus eOuHuy uzmeperus. B
000CHOBAHUU KPAMKO 3anuuiume peulenue

Ipasunvnoiii 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

Ipouumatime mexcm u 3anuwiume pazéepHymoiii 000CHOBAHHBIU OMEem

3000 Hone umeem nenpasunvhyio gpopmy

o T~ (npedcmaeneno na pucynke). Illlupuna
A \ noasn 1500 m (paccmosnue DC).

200 \ Bepxnaa zpanuya (0yza AB) 3a0aemcs

1500 N\ B  dyuxkuyuen

y=—0,002x%+2,5x+2000 (m). Boruucnums
naowaos nous.

1000

500

C

0 200 400 600 800 1000 1200 1400 1600

Omeem 3anucamo 6 2cekmapax (OKpy2nums 00 oecsimvlx) 6e3 yKazaHus eOuHuly usmepeHus.
B obocnosanuu npusedume kpamkoe peuienue

IIpasunvhoiti omeem: 187,5

ObocHosanue: Kpueoﬂuueﬁuaﬂ mpaneyusl ocpanudena cnpaea u cieea JUHUAMU. x=0u
x=1500

Inowaoo mpaneyuu:

1500 X3 X2

j (-0,002x +2,5x +2000)dx = (-0, oozg + 2,5? + 2000x)\35°°=

0

3 2
=-0,002 1520 +2,5152O +2000*1500 = 1875000* = 187,52a




