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1.MACHOPT ®OHIA OHEHOYHbBIX CPEACTB

o IMCIUIIJIMHE «MarTeMaTukKa

1.1 OcHOBHBIE CBeIeHUS O JTUCIHHUILINHE

OO6m1ast TpyA0€MKOCTb JUCIUTIIMHBI COCTABIAET /2 akaJIeMUYSCKUX Jaca.

Bun yueOHo# paboThI O0beM
4acoB
MakcumainbHas yueOHas Harpy3ka (Bcero) 72
OOs3arenpHass ayauTOpHAs y4yeOHas Harpyska 44
(Bcero)
B TOM YHCJIE:
TEOPETUYECKOE 00yUEeHHE-TEKIIUN 18
KOHCYJIbTaIUs
PAKTHYCCKHUEC 3aHATHA 26
KOHTPOJIbHBIE Pa0OTHI
KYpPCOBOM IIPOEKT
CamocrosiTenbHas pabota o0ydaromierocs (BCero) 19
B TOM YHCJIE:
camMoCTosiTelIbHass paboTa HaJg KypCOBBIM
MIPOEKTOM
BHEAyIMTOPHAsl CAaMOCTOSITEIbHASI paboTa
[TpomexxyTouHas aTTecTalus 9
(’Kx3ameH)




1.2. TpeGoBanus K pe3yjbTaTaMm 00y4eHUsI 10 JUCIHUIINHE, POPMBI HX
KOHTPOJISl M BU/IbI OLIEHOYHBIX CPEACTB

No Kontponupyembie Kon OneHoYHbBIE CPECTBA
/i MOJIYJIU, pa3/iesbl KOHTPOJIUpYE Croco
(TembI) MOM 0
JUCLIATUIMHBL KOMIIETEHIIU HauMEHO Ne
u (mm eé BaHUE 3a/laHui KOHTPO
YacTH) st
Paznen 1. Jlunelinas OK-1 KOHTpOJIBbHBIE [B COOTBETCTBHM C | TMCHMEHHO
anreopa BOIIPOCHL; TEMOH
TCCThI I10
azneny 1
Pasnen 2. OK-1 KOHTpOJIbHBIE [B COOTBETCTBHU C
Beenenue B ananus BOIIPOCHI, TeMOH [MACEMEHHO
TCCThI I10
azneny 2
Paznen 3. OK-1 KOHTPOJIBHbIE [B COOTBETCTBHH C
JluddepennmanpHOe BOIIPOCHI; TeMOM IHCEMEHHO
MICUHCIICHUE TECTHI pa3eiy
3
Paznen 4. OK-1 KOHTpOJIbHBIE [B COOTBETCTBHU C
MurerpansHoe BOIIPOCHI, TEMOM [MCbMEHHO
MICUHCIIEHUE TECTBI 110
azneny 4
1.3 lMoka3aTeid U KPUTEPUH ONIPejiesieHHsI YPOBHS ¢(hoOpMUPOBAHHOCTH
KOMIIETeHIUM
No Kon YpoBHU CPOPMUPOBAHHOCTH KOMITETEHIIUN
/T | KOMIET Henocrarounsri Y IOBIETBOPUTETH bazosb1i [ToBbIIEHHBIN
CHITUH HBIN
(tocTaTOYHBIIN)
OK-1 |OtcyrcTBue 3HATh: 3HATH: 3HATh:
npu3HaKkoB ynoBieTBo Imeer HenonHoe  |/lemoHcTpupyer — Biazneer Ha
[PUTEIIBHOTO YPOBHSI  [IPEACTABIEHUE O  |TOCTATOYHO BBICOKOM YPOBHE
crioco0ax peuleHus: XOpOIIKe 3HAHUS O 3HAHUSAMH O
3agau criocobax pereHus CIoco0ax pereHus
rpodeccrnoHaIbHOM 3agau 3amaq
NESITEIbHOCTH npodeccHoHaIbHO [TPOPECCHOHATBHOM
IIPUMEHUTEIBHO K 1 ACSITENFHOCTH  |IEATEIILHOCTH
[pPa3TMYHBIM MPUMEHHUTEIBHO K |[IPUMEHHUTENBHO K
KOHTEKCTaM; [pa3TMYHBIM [pa3IMYHBIM
KOHTEKCTaM; KOHTEKCTaM;
'YMeTs:
He B monHOi Mepe  |YMeETh:
MCIIOIb3yeT CaMOCTOSITENBHO C |Y METh:
CIIOCOOBI perieHust  [HOIyIIEHHEM JleMoHCTpHUpYET




3ama4y
npodeccrnoHabHOM
NesITeTbHOCTH
MPUMEHUTEIHHO K
PA3JINYHBIM
KOHTEKCTaM;

Bnagers:

Cnabo Biajeer
HaBBIKAMHU BBIOOpA
CIIOCOOOB pelIeHUs
3aga4y
poeCCHOHATLHON
NesTebHOCTH
[IPUMEHUTEIHHO K
[Pa3TUYHBIM
KOHTCKCTaM;

HEKOTOPBIX
HETOYHOCTEH
OCYILECTBIISICT
BBEIOOP CIIOCOOOB
peleHus 3a1a4y
npodeccCHoHaTbHO
W JeITeIbHOCTH
[IPUMEHUTEIBHO K
[Pa3TMYHBIM
KOHTEKCTaM;

BnaneTs:

XOopo1o BiIaJeer ¢
TOMYIIEHUEM
HEKOTOPBIX
HETOYHOCTEH
HaBBIKAMH BBIOOpA
CIIOCOOO0B peIICHUs
3amad
podecCHoOHATLHO
1 ICATCIbHOCTH
[IPUMEHUTEIBLHO K
[pa3JINYHbIM

KOHTCKCTaM,

BBHICOKHI YPOBEHb
YMEHHSI
OCYIIECTBIIATh
BBEIOOP CIIOCOOOB
[pEIICHUS 3a/1a4
npodeccruoHaNbHOM
NesITeTbHOCTH
PUMEHHUTEIBHO K
[Pa3TMYHBIM
KOHTEKCTaM;

BnaneTs:
CB0OOIHO BIIaJICET
HaBBIKAMU

BBIOOpA CIIOCOOOB
pelieHus 3a1a4
poeCCUOHATTLHON
NesTebHOCTH
MPUMECHHUTEIHHO K
Pa3TUYHBIM
KOHTEKCTaM;

2. KOHTPOJIBHBIE 3ATAHUA U UHBIE MATEPUAJIbI OLIEHKHW3HaHuii,

YMEHUIi, HABBIKOB M (WJIH) ONBITA JeSITeIbHOCTH,XaAPAKTEPU3YIOIIINeE ITATbI

a)6
0)-5
B) 3
rl

a) Ag.3
6)A3*6
B) A1g
F) A6

-2 4 0
1. Jana matpuma A= ( 1

¢GopmMupoBaHus KOMIIETEHIIUI B MIPoIlecce OCBOEHUS M CIIUTIIUHbBI

KoMmiekT TecToB nmo jucuuiinae «MareMaTuka»

3 —5) . Uemy paBeH 2JICMEHT MaTpPHUIbl 237

6 —1

150112
2. Onpenenure pazmep mMatpuibl A = (422 580)
220514

3. Kakas u3 matpuil sIBAsI€TCS TUaroOHAIbHOM ?
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4. Haiinute TpaHCIIOHUPOBAHHYIO MaTpully AT i MaTpuiel A = (
0 -5 -7

-3 2 1
aAd=C o )

1 -3 2

6) A= ( )
-7 =5 0

0 2
B) A=(-5 -3)
-7 1

2 0
r) A=(-3 -=5)
1 -7

1 0 2 -1 0 1
5. Beruucnuts npoussenenue matpui] A*B, roe A = ( )B=(5 1 4)
3 1 0

-5 0 3

a)(2 1 7)



1 -1 1
6. Berauciauth onpeaenureas MaTpuibl A = (2 1 1)
2

1 1
a) 2
0)1
B) 5
r) -5
2 1 -1
7. Haittu matpuity, oopatuyio k fanHot A =(5 2 4)
7 3 4

4 7 —6
a)A-1=(-8 -—-15 13)

-1 -1 1

4 7 -6
6)A-1=(-8 —15 13)

1 1 1

4 7 6
B)A-1=(—-8 —-15 13)

-1 -1 1

4 7 —6
rNA-1=(8 -15 13)

-1 -1 1

2 1

8. BeruucauTs onpenenuTenh MaTpuIbl A = (1 O)
a)0
0) 4
B) -1
rl

9. Marpuunoe ypaBHeHue AX = B ¢ HEBBIPOXKACHHOUN KBaJPaTHON MaTpHIICH A MMeeT
pelieHue

a) X=A"B

0) X=AB

B) X =BA

r) X =BA-1

6 2

-1 2)

10. Haitnure onpenenutens Matpuiibl A = (

a) 10
0) 14
B) -14
r) 12



-2 0 1

11. Haitnure anrebpanyeckoe gomnoiaHeHue Az matpunel A=( 8 =5 4)
1 1 -1

a) -5

0)5

B) 13

r)-13

X1 — X3 + X3 = 3
12. Pemuth cHCTEMY YpaBHEHHI METOIOM O0OpaTHO# MaTpuilsl : {2Xx1 + x2 + x3 = 11
X1 + X2 + ZX3 =8
a) (4,2,1)
0)(2,1,4)
B) (-4,2,-1)
r) (2,-1,4)
2X1 —3X2 + x3 = 0
13. Tlo popmysnam Kpamepa pemmth cucremy: {x1 + 2x2 —x3 = 3
3X1 + 5X2 = 3
a) (1,0,2)
0)(0,1,-2)
B) (1,0,-2)
r) (-1,0,-2)

14. Haiitu npou3BoaHyto GyHKIUU: 3x2 — X3
a) 3x — x2

0) 6x — 3x2

B) 6x + 3x2

r) 3x + x?2

15. Haiiti 3HaueHue mpou3BOHOM B Touke XO0:
y =1—6x3, x0=1

a) 18

0) -18

B) -5

r)-17

16. BBIUUCINMTH UHTETPAT: fol (x—1) dx
a)—1/2

6) 1/2

B) 2

r) -2

17. Haiftu onHy U3 IEpBOOOpa3HBIX (HYHKITUI:
3Cosx — 4Sinx
a) 3Sinx + 4Cosx



0) 3Cosx + 4Sinx
B) 45inx + 3Cosx
r) 4Cosx — 3Sinx

18. Haiitu npousBoanyto pyHkiuu: 4x2 + 6x + 3
a) 8x+6

0) 8x2 + 6x

B)8x —6

r) 8x2 — 6x

19. BanmcaTh ypaBHEHHE KacaTeabHOM K rpaduky Gpyukimn f(x) = x2 — 2x,
B Touke X0 = -2

a)y=—4x+6
0)y=—4x—6
B)y =b6x—4

rNy=-—6x—4

20. Haiitu 3Ha4eHHs X, TMPH KOTOPBIX 3HAYCHUE MPOU3BOTHON (PyHKIINU
f(x) =x2—Xx TOIOKHUTEIBHO.

a) (0,5; +0)

0) (0,5; 2)

B) (—0;0,5)

r)(—2;0,5)

21. BpluucnuTh MHTErpa: an/z Cos(2x + m/4 )dx

a) —V2/2
6) 2/V2
B) V2/2

r)—2/v2

22. Haiitu ogHy u3 iepBooOpa3Hbix GyHKkuuid: e* — 2Cosx
a) 2Sinx — e~
0) ex — 2Sinx
B) e* + 2Sinx
r) 2S5inx + e*

23. Haiitu oHy u3 iepBooOpa3HbiX GyHKIU: 5x* + 2x3

4
a) xS+x_
2

0) x* + x3



B) x5—ﬁ
2

r) x4 — x3

24. Haitaure miomaas GUrypel, OrpaHUYeHHOMN JIMHUSMHU:
napabosnoif y = 9 — x2 , npsimbiMu X=-1 u x= 2 1 ocbio Ox

a) -24
6) 30
B) 21
r) 24

25. Haitnure mmomanb GUrypsl, OrpaHUuCHHON JTMHUSMU
napabosoil y = x3 , npsaiMbIiMu X=2 U X= 4 1 ocbto Ox

a) 60

0) 16

B) 64

r) -60

26. Kakyro npsiMyro Ha3bIBaIOT MEPICHIUKYISIPOM K IIIOCKOCTH?

27. Kakne miIoCKOCTH Ha3bIBAIOTCS HapaJIJIGJ'ILHBIMI/I?

28. Uto Ha3bIBaeTCSI BEKTOPOM?

29. Kaxkoii BeKTOp Ha3bIBA€TCS HYJICBBIM?

30. Jlnmunoit HeHyaeBoro Bekropa A” B” HasbiBaeTcs?
31. Kakas maTpuiia Ha3bIBa€TCs IUArOHAJIBHOW?

32. JlaitTe onpeAeneHne KOJUIMHEAPHBIM BEKTOPaM.

33. Kakue ciioBa mponyIiieHsl B PEAJIOKEHUH?

Ecnu nBa HeHyNEeBBIX BEKTOPA KOJUTMHEAPHBI, TO OHU MOTYT OBITh HANPAaBJIEHBI INOO OJIMHAKOBO
(Torma ux Ha3BIBAIOT ...), TUOO MPOTUBOIIOIOKHO (TOT/Ia X HA3bIBAIOT ...)

34. Kakast MmaTpuIla Ha3bIBACTCS CTUHUIHOMN?

35. B uewm 3akirouaetcst mero ['aycca ?

36. [{aiiTe onpeneneHre paHry MaTpyLbl

37. Kakas ¢pyHkuus Ha3zpiBaeTcsa AuddepeHuupyeMon ?



38. Kakoii BuJ UMEET ypaBHEHUE KACATEIbHON?
39. Omeparust, oopatHast quddepeHITMPOBAHUIO?
40. Yto Ha3bIBaeTCSA MPOU3BOAHON (QyHKIIUH B Touke X(0?

41. Kak Ha3pIBaeTCs ONepanusi HaX0XKIACHUS MPOU3BOIHOU
42. YeMy paBHa NIPOU3BOJIHAS CYMMBI IBYX (YHKIIHIA?

43. Kakas cucteMa JIMHEWHBIX YPaBHEHUN HA3bIBAETCS COBMECTHOM?

44. JIBe cuCTeMbI JIMHEHHBIX YpaBHEHUN HA3bIBAIOTCSI PABHOCUIILHBIMU,ECITH?
45. Kakasi cucteMa JTMHEWHBIX YPaBHEHUN HA3bIBACTCSA HEOIIPEAEICHHOMN?

46. Uto Takoe ypaBHEHUE JIMHUU Ha TUIOCKOCTU?

47. Kak omnpeieuTh, MPUHAJICKAT JIM Ta WK WHAS TOYKA TOW JIMHUH, KOTOpas 3a7aHa
ypaBHEHUEM?

48. Kakast maTpuiia Ha3bIBa€TCsl TPAHCIOHUPOBAHHOW?
49, Kakue BUIbI MAaTPUIL CYIIECTBYIOT?

50. Uemy paBeH OIpeNeIUTENb NPOU3BEICHUS IBYX KBAJAPATHBIX MAaTPHULl PABEH?



IlIkana nepeBoaa 0a/U10B B OTMETKHU

Yucno 6a110oB, He0OX0IUMOE IS MTOTYyYSHHUS
OrmeTka OTMETKH
« 5» (OTIINYHO) 81% - 100%
« 4» (xoporo) 61% - 80%
« 3» (YIIOBIETBOPHUTEIHHO) 30% - 60%
« 2» (HEeyIOBJIETBOPUTEIILHO) 0% -30%

Kpurepuu oueHku:

-OIICHKA «OTJIMYHO» BBICTABIISICTCS CTYACHTY, €CJIM 00y4JaroIuics 1eMOHCTpUpYeET (TIIyOoKoe
3HaHWE Y4eOHO-TIPOTPAMMHOT0 MaTepraja, yMEeHIUE CBOOOIHO BHITIOTHATD 3aJIaHHsl, YCBOUBIITUI
B3aMMOCBSI3b OCHOBHBIX MTOHSATUM JTUCIUIUIMHBI, CHOCOOHBIN CaMOCTOSATENIBLHO MPHOOpETaTh
HOBBIC 3HAHUS U YMEHHUS; CIIOCOOHBIM CaMOCTOSITEILHO UCII0JIb30BATh YIyOJICHHBIC 3HAHUS ),

-OILICHKA «XOPOIIIOY» BBICTABIISIETCS CTYACHTY, €CJIM O0Yy4arOIUNACS TEMOHCTPUPYET MOTHOE
3HaHUE Y4EOHO-MPOrPAMMHOTO MaTepUalia, yCIEITHO BBIOIHSIONUNA MPETyCMOTPEHHBIE
MPOrpaMMOM 3aJIaHusl, MOKA3BIBAIOIINI CUCTEMATUYECKUI XapaKTep 3HAHUH 10 JUCHUTUINHE U
CITIOCOOHBINM K UX CAMOCTOSITEILHOMY TOTIOJIHEHUIO U OOHOBJICHUIO B XO/I€ JaIbHEUIIIETO
oOy4eHHMs B By3€ U B Oyylei npopecCuOHAIbHON AeSTENbHOCTH;

-OILICHKA «YJIOBJICTBOPUTEIIBHOY» BBICTABIISICTCSl 00yUaromemMycs, OOHapyKUBIIIEMY 3HAHUE
OCHOBHOTO y4eOHO- ITPOrpaMMHOT0 MaTepHuaja B 00beMe, HeOOX0IUMOM IS JaTbHEHIIIEro
00y4eHUsI, BBIMOJHSIOIIETO 3aaHus, IPETyCMOTPEHHBIC MPOrPaMMO, JOITYCTUBIITUM
HETOYHOCTH B OTBETE, HO 00JIaJafOIIMM HEOOXOIUMBIMU 3HAHUSMU ISl UX YCTPaAHCHUS;
-OLICHKA «HEYIOBJICTBOPHUTEIHHOY» BBICTABISAETCS 00yYarOIIEMYyCs, UMEIOIEeMY ITPoOeIIbl B
3HAHUSAX OCHOBHOTO y4eOHO-TIPOTPaMMHOTO MaTepHraja, IOMyCTUBIIEMY TPHUHIIUITHATBHBIC
OIMOKH B BBIMTOJHEHUH MPETYCMOTPEHHBIX MPOrPaMMO 3aJIaHHi.

Kiarouu Kk Tectam no AUCIHHUIIJINHE «MaTtemaTuka»



Homep | IlpaBunbHblil | Homep [TpaBunbHbBIN

3aJaHu | OTBET 3a7aHus OTBET

s

1 0 26 [Tpsimyto, MepICHIUKYIISIPHYIO 000U MPAMOA
B TUIOCKOCTH, HA3bIBAIOT NMEPIICHANKYIISIPOM K
TUTOCKOCTH.

2 0 27 ITnockocTH Ha3bIBAIOTCS APAJLIEIbHBIMU, €CIIM OHU
HE UMEIOT HU OJTHOM OOIIEH TOUKH.

3 B 28 OTpe30K, U1t KOTOPOTO YKa3aHO, KAKOW U3 ero
KOHIIOB SIBJISIETCS] HAYaJIOM, a KaKOH — KOHILIOM,
Ha3bIBACTCSI BEKTOPOM.

4 r 29 JIrobas ToUYKa MPOCTPAHCTBA MOXKET
paccMaTpuBaThCs Kak BeKTOp. Takoii BekTop
Ha3bIBACTCSI HYJICBBIM

5 a 30 HmuHa otpe3ka AB

6 31 Marpuia,Bce HeinaroHaIbHbIE 2JIEMEHTHI KOTOPOU
PaBHBI HYJIIO, HA3BIBACTCS JIUATOHATBHOM

7 a 32 JIBa HEHyIIEBBIX BEKTOpa, JISKAIUE HA OJTHON
IPSMOM WM Ha TTAPaJUIENIbHBIX MPSIMBIX,
Ha3bIBAIOTCS KOJUTMHEAPHBIMHU.

8 B 33 -COHAIIPABJICHHBIC;

- IPOTUBOMOJIOKHO HAIIPABIICHHBIC

9 a 34 JlnaronanpHas MaTpulla, y KOTOPOI BCE 3II€MEHTHI
IJIAaBHOW JIMaroHall — €TUHHLIBI

10 0 35 B nocnenoBaTensHOM UCKITIOUEHHH TTEPEMEHHBIX.

11 §) 36 Panrom matpuiibl Ha3bIBA€TCsl HAUBBICIINI MOPSA0K
OTJIMYHBIX OT HYJISI MUHOPOB 3TOI MaTpHIIbIL.

12 a 37 @OyHK1MS, KOTOpasi UMEET KOHEUHYIO IPOU3BOHYIO
B JIaHHOH TOYKE.

13 B 38 y=f (x0)+ f'(x0) -(x-x0)

14 0 39 WHTerprupoBane WK HaX0XAeHUE EpBOOOPa3HOI
byHKIHU.

15 0 40 [TpousBoaHoM pyHKIIMK B TOuKe X0 Ha3bIBaeTcs
OTHOILIEHHE NpUpAIIeHUs (PYHKIMU K TPUPAILEHHIO
e€ apryMeHTa IIpU CTPEMJICHUH MTOCIIEIHET0 K HYJIIO.

16 41 Huddepenmmponanue.

17 42 [Tpon3BoHas cyMMBbI IBYX (PYHKIMIT paBHAa cymMme
MPOU3BO/IHBIX.

18 a 43 CucreMa IMHENHBIX YPaBHEHUM, KOTOpask UMEET
XOTs1 OBl OJTHO pEIlICHUE.

19 44 OHU UMEIOT OHO U TO K€ MHOXECTBO PELLIECHU.

20 45 Cucrema IMHEHHBIX ypaBHEHHI, KOTOpasi UMEET
0oJee OJTHOTO PEIICHHUS.

21 B 46 YpaBHEHUE JIMHUY HA IIOCKOCTH — 3TO YpaBHEHHE,
KOTOPOMY YJOBIIETBOPSIFOT KOOPAMHATHI KaXKIOH
TOYKHU JAHHOW JIMHUU U HE YIOBJIETBOPSIOT
KOOPIMHATHI JIFOOOH TOUKH, HE JIeXKAIIeH Ha ITON
JIMHUMY.

22 §) 47 Hy>XHO moICTaBUTh KOOPJAUHATHI TOUKHU B




YpaBHEHUE U TIOCMOTPETh, IPEBPATUTCS JIM OHO TIPH
5TOM B BEPHOE PABEHCTBO.

23 a 48 Marpuia Ha3bIBaeTCs TPAHCIIOHUPOBAHHOM, €CITU B
HEeH 3aMEHUTh CTPOKH COOTBETCTBYIOLTUMH
CTOI0IaMHU

24 r 49 KBaapartHble, eTMHUYHBIC, MATPHUIIA-CTOIOCII,

MaTpHIa-CTPOKa, TPAHCIIOHUPOBAHHAS,
TpeyroJibHasi, HyJeBasl.
25 a 50 [TpousBeneHnIO OMPEACTUTENCH ITUX MATPHIL.

Bonpocsl k 3K3amMeHy
1. Ilpenen pyHkuuu B Touke. OCHOBHBIE TEOPEMBI O MIpeaeax.
2. Ilpenen GpyHKIUY IPH X, CTpeMsIILIEMCs K 0ECKOHEYHOCTH. 3aMeydaTeIbHble MPEAEIbl.
3. HenpeppIBHOCTh (PYHKIIMM B TOUKE U Ha MIPOMEXYTKe. Touka HEMpepbIBHOCTH (PYHKIIHH.
Touka pa3peiBa pyHkIHH. CBOMCTBA HENPEPBIBHBIX (DYHKIIHIA.
4. pouzBognas ¢pyukuuu. Juddepennunan hpyakunn. ['eoMeTpudeckuii CMbICI POU3BOTHOM.
5. Tabmuua npousBoaHbIX. [loHsATHE CriokHOU (yHKUIMU. [Ipon3BoiHAs CIOKHON QYHKIMH.
6. Cxema uccnenoBanus ¢pyakiuu. O6nacts onpenenenus GyHKIUU. MHOXECTBO 3HaYCHHMA
¢ynkuun. YetHocTh 1 HeueTHOCTh pyHkumu. Hynu pynkuuu. Bo3pactanue u yobiBaHue
(GyHKUIMH, TPABUIIO HAXOXKIEHUS MPOMEXYTKOB MOHOTOHHOCTU. TOUYKH sKCTpeMyma PyHKIUH,
MPaBUJIO HAXOXKIEHUS SKCTPEMYMOB (DYHKIIHH.
7. IIpon3BOHbIE BHICHINX MOPSIIKOB.
8. [lepBooOpaznas. HeonpeneneHHbIN HHTETpAJL.
9. OcHOBHBIE CBOMCTBA HEONPEEICHHOT0 UHTEerpaia. Tabnuia HeonpeeIeHHbIX HHTETPaJIoB.
10. MeTo bl UHTETPUPOBAHUS: METO HEOCPEACTBEHHOTO MHTEIPUPOBAHUS; METO]T 3aMEHbI
MepeMEeHHOM (METO MOJCTAaHOBKH); METO MHTETPUPOBAHHUS 110 YACTSIM.
11. Onpenenennsiii unTerpai. [louarue nHTErpasbHOl CyMMBI. JlocTaTOuHOE yCIOBHE
CYILIECTBOBAHMSI OIPEACIIEHHOIO MHTErpaja (MHTErpUpyeMOCTH QYyHKIIUN).
12. OcHOBHBIE CBOICTBA ONPEACICHHOTO HHTErpaja. [ eoMeTpuuecKnii CMBICIT OTIPEICIICHHOTO
MHTErpaa.
13. MeToabl BEIYUCIICHUS OTIpeIeSIeHHbIX HHTerpasioB. @opmysa HeroTona-JleliOHuIa.
14. YpaBHEHHE JIUHUH HA TIOCKOCTH
15. YpaBHenue npsimoi
16. OKpy>HOCTb U 3JLTUIIC
17. T'unepOona u napadosna
18. Marpuubl, JeHCTBUS HAJl MAaTPULIAMHU.
19. Onpenenurenu 1-ro, 2-ro, 3-ro nopsaKoB. [IpaBuiio TpEyroJbHUKOB.
20. Onpenenureny N-ro MopsaKa.
21. O6partHast MaTpuIia. AITOPUTM HAXOKICHUSI 0OpaTHON MAaTPUIIHI.
22. Panr matpuipl. AITOPUTM BBIYMCIIEHUS paHTa MAaTPULIBI C TOMOILBIO AJIEMEHTAPHBIX



npeoOpa3oBaHMIA.

23. CucreMa TMHEHHBIX ypaBHEHUN. MeTo1 00paTHOM MaTPHIIbI.
24. ®opmynsl Kpamepa.

25.Merton I"aycca.

Kpartkue oTBeThI K BOonpocam

1.Ilpenen pyHKIMU — 3TO 3HAUEHUE, K KOTOPOMY CTPEMHUTCS QYHKIUS, KOrAa €€
apryMeHT NpHUOIMKAeTCs K ONpeAeIEHHON TOUKE, TO €CTh K KAKOMY-TO YHCITY.
Teopema 1. @yHKIIMS HE MOKET UMETh JABYX Pa3IMYHbBIX [IPEIETIOB B OJTHOM TOUKE.
Teopema 2. Ecnu kaxxnoe ciaraemoe anredpandeckoi CyMMbl QYHKIMM UMEET Npeaes , TO U
asnreOpanveckas CcyMMa UMEET Mpeies py, NpUYEM Npees alreopandeckoil CyMMbI paBeH
anredpanveckoi CyMMe MpeiesioB.

2.Ilpenen pyHKIMM 1IpU X, CTpeMsIIIEMCS] K OECKOHEUHOCTH — 3TO 3HAYEHUE, K
KOTOPOMY CTPEMHUTCS (PYHKIUS, KOT/Ia X CTAHOBHUTCS BCE OOJIBIIIE.
3ameyaresibHbIE NPeJIeIbl — TEPMHUHBI, UCIIOJIb3YIOIIHMECS 11 0003HAYEHUS ABYX IIHMPOKO
M3BECTHBIX MATEMATHYECKUX TOXK/IECTB CO B3ATHEM TIPE/IeNa:

- lim =1:
x->0 X ’
: n
- lim(1+-) =e
n—oo n

3. OyHKIMS HA3bIBAETCSl HEMPEPBHIBHOM HA HEKOTOPOM IPOMEXKYTKE, ECIIM OHA HENIPEPHIBHA
B K@XJI0M TOYKE 3TOr0 MPOMEKYTKA.
Touka pa3peiBa pyHKLIHH — 3TO TOUKA, B KOTOPOW HapyIIaeTCsi HEMPEPHIBHOCTh (DYHKIUH.

4. 1IponsBonHas (PyHKIMH — 3TO MOHATHE NU(PPEpPEHIINATBHOIO UCYUCICHHS, KOTOPOE
XapaKTepU3yeT CKOPOCTh U3MEHEHHUSI (PYHKIUU.
['eomeTpuyeckuid CMbICT IPOU3BOIHOM 3aKIIOYAETCS B TOM, YTO MPOU3BOHAS (DYHKIIMHU B TOUKE
paBHa KOd(D(PUIMEHTY HAKIIOHA KacaTeIbHOM, MPOBEAEHHON K 3TOM Touke. [IponsBonHas paBHa
TaHI'€HCY YIJIa HAaKJIOHA KacaTeJIbHOM K MOJI0)KUTEIbHOMY HarnpasiieHHo ocu OX.

5.CnoxxHast (GyHKITUS — ATO KOMITO3HUIMS ABYX U Ooisiee pyHKIn. CloxXHYIO (QYHKIIHIO
MOJKHO 3a7aTh opmyion y=f(g(x)),rae g(X) — BayTpenuss Gpyukius, f(t) — BHem s yHKIINA
[IpousBoaHas ClOXKHOM (PYHKIIMM paBHA MPOU3BEICHUIO MPOU3BOJHON BHEIIHEH (YyHKIMU Ha
MPOU3BOIHYIO OT BHYTPEHHEW PYHKIUU.

6. [IpumepHas cxema uccie0BaHus PyHKIIMU ¢ TOMOLIBIO TPOU3BOJAHON U MOCTPOEHUS €€
rpajduka:
Haiitu o61acTs onpeneneHust GyHKINN .
BoissicHUTD, HE sIBAsIETCS JIU (PYHKIMS YETHOM, HEUETHOM, EPUOIUUYECKOM.
Haiitu Touku nepeceuenus rpaduka GyHKIMHA C OCSIMUA KOOPJIMHAT .
Haiitu mpoMexyTKu MOHOTOHHOCTH (DYHKIHUU U €€ SKCTPEMYMBI.
Haiit mpoMexyTKu BRIMYKJIOCTH Tpaduka PYHKITUU U TOUKHU Meperunda



BbIuncianTh KOOpAMHATEI TONOJIHUTEIBHBIX TOYCK.

7.1lpon3BoAHbIE  BBICHIMX MOPSIAKOB — 3TO NPOM3BOJAHBIE  (YHKLHH, KOTOpbIE
MOJTy4aroTCs MyTEM MHOTOKPATHOTO AU GEpeHINPOBAHNUS UCXOTHON QYHKIUH.

[Ipou3BogHas BTOpOro nopsiika (pyHKIUKU — 3TO IPOU3BOAHAS OT MEPBOI MPOU3BOJAHOMN B 3TOM
TOUKE.

8.1lepBooOpa3Hast — 310 QyHKUMs, npu ITudPepeHIUPOBaHUN KOTOPOI MOJy4aeTcs
UCXOAHAs (PyHKLIHA.

Heonpenenénuplii MHTETpall — 3TO COBOKYIHOCTb BCEX MEPBOOOpa3HBIX 3aJaHHON (pyHKLHMH,
ONPENEIIEHHON HA HEKOTOPOM OTpPE3KE.

9. HexoTOphIe OCHOBHBIE CBOMCTBA HEOIIPEAEIEHHOTO UHTETPAJIA!

-IPOU3BO/IHASI HEONPEICIEHHOTO HHTErpaia paBHa MOBIHTErPATbHON (PYHKIIUH.

-IPaBUIHLHOCTH HHTETPUPOBAHUS MOXKHO MPOBEPUTSH, PO AU HepeHIIMPOBaB pE3ybTar.

-HEONPEEIEHHBIN HHTETPAJI OT aIredpanyeckoil CyMMBI IBYX WK OoJiee PYHKIIMIA paBeH
anreOpanvyeckol CyMMe UHTErpajioB JaHHBIX (PYHKIIHM.

-IIOCTOSIHHBIM MHO>KUTEIb, HAXOIALIUICS 0] 3HAKOM HMHTErpajia, MOKHO BBIHECTH 32
3HAK MHTErpaa.

-HEONpeAeNEHHbIM  uHTerpan auddepeHnuana CyMMbl/pa3HOCTH (YHKUUMNA paBeH
CYMME€/pa3HOCTH HEONPEAECIEHHBIX HHTETPAIOB (DYHKIIHIA.

10. HekoTopbie METO bl MHTETPUPOBAHUS:

HenocpencrBenHoe wuHTErpupoBaHue. HTerpan NpuUBOAST K OJHOMY WM HECKOJBKUM
UHTETpaJlaM  3JEMEHTApHBIX  (QyHKUMH  [yTéM  TOXKAECTBEHHBIX  MpeoOpa3oBaHUil
MOJIBIHTETPAIbHON (PyHKIMU (MM BBIPAXKEHUSI) U IPUMEHEHUS CBOMCTB UHTErpasa.

Meton 3aMeHbl IEpEMEHHOM (METOJ MOACTAaHOBKM). B MHTErpan BBOAAT HOBYIO NEPEMEHHYIO
WHTETPUPOBAHUSA, B pE3YyJbTaTE YEro HUCXOJHBI HMHTErpand CBOAUTCA JIMOO K HEKOTOPOMY
Ta0JIMYHOMY MHTETpaiy, JIM00O K MHTErpay, KOTOPbIA K HEMY CBOIUTCS.

Meron wuHTEerpupoBaHus 1O 4acTaM. [logbIHTErpaibHOE BBIpaXKEHHE MPEeoOpa3yroT B
MIPOU3BENICHNUE, TOCIIE YETO MPUMEHSIOT CIEIUAIbHYIO (OPMYITY.

11. OnpenenénHpli  MHTErpal — 3TO TMpeaed HWHTErpaIbHOM CYMMBI, KOTOpPBII
JOCTUTAeTCAd MPU HEOTPAHMUYEHHOM BO3PACTAHUU CTENEHM APOOJeHUs pa3OMeHHus 3aJaHHOTO
OTpe3Ka.

WuTerpanbHas cyMMa — 3TO cyMMa, KOTopasi CTpoUTCs ISl QYHKIIUU Ha ONPEIEIEHHOM OTpPE3Ke.
OTpe30Kk B 3TOM Cily4ae Ha3bIBAIOT OTPE3KOM HHTEIPUPOBAHUSA, a €r0 KOHILBI — HWXKHUM U
BEPXHUM MpeJieJIaMy UHTEITPUPOBAHUS.

12. OCHOBHBIE CBOWCTBA OMPEAEIEHHOTO UHTErpaia:

-IOCTOSTHHBIM MHOKHUTENIb MOKHO BEIHOCHUTD 3a 3HaK ONPEIEIEHHOTO HHTErpasa.

-OIpeIeNIEHHBIN UHTErpajl OT aJireOpanyecKol CyMMbl KOHEYHOTO yncia (PyHKIHMM paBeH
anredpandeckoil cymme onpeIeIEHHBIX UHTErPATIOB OT ATUX (PYHKIUH.

13. ®opmyna HetoToHa-JIeitOHuUIIa 1aéT METO ] BEIUUCIICHUS ONPEICIEHHBIX HHTETPAJIOB B
cily4ae, Korja u3BecTHa nepBooodpaszHas pynkuus F(x).

AJNTOPUTM BBIYUCIICHUS ONIpeAei¢HHOTo nHTerpaia no gopmysne HetotoHa-JIeiOHua:

-HalTH IepBooOpasHyo F(X)

-rmoicTaBUTh D B mepBooOpasnyro, Haiitu F(D)

-[TOJICTABUTH & B TIEPBOOOPa3Hyt0, HaiiTh F(2)

-Haiitu pazHocth F(b)—F(a)

14. YpaBHEHHE JUHUHU HA IJIOCKOCTH — 3TO YPaBHEHHWE C IBYMsS NEPEMEHHBIMU X H Y,



KOTOPOMY YZOBJIETBOPSIFOT KOOPAMHATBHI JIOOOM TOUKM STOW JMHUM U HE YAOBJIETBOPSIOT
KOOPAMHATHI TOUEK, HE JIEIKAIUX Ha HEW.

15. O6mee ypaBHeHHEe NpssMon Ha muiockocTy umeeT Buag AX + By + C =0, rne A,Bu C
— JIEWCTBUTENIbHBIE YHCIIA, TPUYEM U3 uncesl A U B XoTs Obl OIHO JOHKHO OBITH OTJIMYHO OT
uynsi. Eciu kosdduument A paBeH Hymo, TO TpsiMas TOpPU3OHTalbHa, a eciu B = 0 —
BepTUKaIbHA. E1II€ HECKOJIBKO BUAOB YPAaBHEHUU MPSIMOM:

VYpaBHeHHe TpAMON B OTpe3kax HMeeT BuiA: x/a + y/b = 1, rme naHHele B 3HamMeHaTele
JNEHUCTBUTEIbHBIE 3HAUECHHSI, HE PABHBIE HYJIIO.
VYpaBHEHHUE PSMOI C YTIIOBBIM KOQPHUIIMEHTOM 3anichiBaeTcst B Buie Y = K * X + b.

16. YpaBHEeHHE OKPY>KHOCTH: X*> + y*> = 1%, Tlle T — pacCTOsSiHUE OT JII0OOW TOYKHU
OKPY>KHOCTH J10 €€ LIEHTPa, KOTOPOE HA3bIBAIOT PaJUyCOM OKPY>KHOCTH.

YpaBHenue audnca: x? /a* + y*/ b? =1, rne a — OoJiblas moJiyoch, B — Majas MoJIiyoch, € —
HKCLEHTPUCUTET JUINIICA

17. YpaBHenue runepoonsl: x> /a* - y*/ b*> =1, rae uucna a, b u ¢ cBA3aHbl MKy COOOM
pPaBEHCTBOM: a + b? = ¢?

VYpasuenue napabobl: y? = 2 pX, TIe P — mapameTp mapadosl

18. Marpuna — 3TO NpAMOYTOjbHas TaOJIMIA, 3alOJHEHHas 4uciaMu. Baxheilne
XapaKTEPUCTHKU MATPHULBI — YHCIO CTPOK M YUCIO CTOJOIOB. Ecnu y mMaTpuIlbl OIMHAKOBOE
YHCJIO CTPOK U CTOJIOLOB, €€ Ha3bIBAIOT KBAPATHOM.

HexoTopele npocreimme 1elcTBrsA ¢ MaTpULIAMU:

-YMHO>K€HHE MaTPULIbI HA YUCIIO

-CJI0KCHUE MATPULL.

-TPaHCIIOHHPOBAHUE MaTPULIBI.

-YMHO>XEHHUE MATPUL]

19. OnpenenuTens BTOPOro Nopsi/iKa BEIYACIAETCS KaK IPOU3BEICHUE 3JIEMEHTOB INIABHOM
JMArOHAIM MUHYC TIPOM3BEICHUE 3JICMEHTOB MMOO0YHOM nmuaronanu. @opmysa: det A = alla22 —
a2lal?.

Onpenenurenb TPETbEro MOpAAKAa BBIUMCISETCA MO (opMyse, B KOTOPOM KaXKIbI 4jeH —
Ipou3BeieHnEe TPEX 3JIEMEHTOB MATPHIIbl, CTOSIIMX B Pa3HbIX CTPOKAX U pa3HBIX CTOJIOLAX.
[TosioBMHA YIEHOB y4acTBYET B aIre0panyeckoil CyMMe co 3HaKOM ILTIOC, JIpyTrasi IOJIOBUHA — CO
3HakoM MuHyc. @opmyna: det A = alla22a33 + al2a23a31 + a2la32al3 —a3la22al3 -
a32a23all —a2lal2a33

JUIsL HaxOXKIAEHUS OIPEACIIUTENS] MATPULbl TPETHETO IOPSAKA TAKXKE HCIOJB3YIOT IPABUIIO
TPEYrOJIbHUKA

20. Onpenenuresib N-ro MOpsJIKa MATPUILI A — 3TO YHUCIO, PaBHOE aiareOpanyeckou
cymMMe n! ciaraemsbiX, KaXKJ0€ M3 KOTOPBIX PaBHO MPOU3BEACHHUIO N AJIEMEHTOB MaTpULbl A,
B3SITHIX 110 OJHOMY M3 KaXKJIOM CTPOKHU U Ka)J0Tro CTOJOIa, MpUUEM Kaxkaoe ciaraemoe Oepércs
CO 3HAKOM «» HITU «-»

21. AITOpUTM HaxO0XI€HUsI OOpaTHON MaTPHUILIbI C TOMOUIBIO IPUCOECAUHEHHON MATPHULIBI:

-Boruucnuth onpenenuTens JaHHON MaTpulibl . ECiau OH oTiIMYeH OT HyJisl, TO oOpaTHas
MaTpHuLa CyIECTBYET.

-Boruncnute  anreOpanueckue JIOTMOJHEHUS BCEX DIIEMEHTOB TPaHCIIOHHUPOBAHHOM
MaTpHULbl U COCTABUTh U3 HUX MPUCOEANHEHHYIO MaTPHUILY .

-Boruncnuth 00paTHyto MaTpuily 1o ¢popmyJie

22. AuropuT™M  BBIYMCIIEHHS ~ paHra MaTpulbl C  TOMOIIBKO  3JIEMEHTapHbIX



npeoOpa3oBaHMiA:
-IPUBECTH MATPHILY K CTYIICHYATOMY C TIOMOIIBIO 3JIEMEHTAPHBIX MPEOOPa3OBAHHIA.
-paHT MaTPUIIbI PaBEH KOJUYECTBY HEHYJIEBBIX CTPOK B CTYIICHUYATON MaTpHIIC.

23.Cuctema nuHeitHbix ypaBHeHuidt (CJIAY) — o310 cucrema, B KOTOpPOM YHCIIO
HEU3BECTHBIX PABHSETCS YUCIY YPABHCHUM.
Merton oOpatHoi maTpuilkl — 3T0 Meton pemieHust CJIAY, koTopslil ucnonb3yercs,

KOTJ|a OIIPEAEIUTENL MAaTPULIBI CHCTEMBI OTJIMYEH OT HyJIA. Ecii onpenenurens paBeH HYIIO, TO
pPELUTh CUCTEMY 3THUM METOJOM HEBO3MOKHO

24. ®opmynsl Kpamepa HCHIONB3YIOTCA JUIsl HAXOKACHUSI HEM3BECTHBIX NEPEMEHHBIX B

CUCTEMAaX JIMHEWHBIX YPABHEHUM.
Oomwmii Bug opmyit: X1 = A1 /A, X2=A2/A, ...,xn=An/A.

351ech:
A — omnpeaenuTeNh MAaTPHUITbI CHCTEMBI;
Ai,1=1,2, ..., n — onpenenuTesb, KOTOPBIM MOJy4aeTCs U3 ONMpeaeanuTeNss A 3aMeHOM cToI011a

C HOMEPOM 1 Ha BEKTOP-CTOJOEI] CBOOOHBIX WICHOB.

25. Meton M'aycca — 3T0 METOJT pellieHre KBaIPpaTHBIX CUCTEM JIMHEUHBIX aJIreOpanyecKux
ypaBHeHuil (CJIAY), cyTh KOTOPOro 3aKkjIlO4YaeTcsi B IOCJIEAOBATEIBHOM HCKIIOUCHHE
HEU3BECTHBIX EPEMEHHBIX C TOMOILBIO 3JIEMEHTAPHBIX IPEOOPA30BAHUMN CTPOK.



Kpurepuu oueHku:

-OIICHKA «OTJIMYHO» BBICTABIIICTCS CTYACHTY, €CIIM 00yJaroIIuiics 1eMOHCTpUpYeT (T1yOoKoe
3HaHUE Y4€OHO-TIPOTPAMMHOT0 MaTepuasna, yMeHIUEe CBOOOIHO BBITIOIHATD 3a/IaHUsl, YCBOUBIITUI
B3aMMOCBSI3b OCHOBHBIX IMOHATHN JUCITUTUIMHBL, CIIOCOOHBIN CaMOCTOSTEIILHO IPHUOOPETATH
HOBBIC 3HAHUS U YMEHHUSI; CIOCOOHBIA CAMOCTOSITEILHO UCTIOJIb30BATh YIIIyOJICHHBIC 3HAHUS );

-OIIEHKA «XOPOIIIO» BBICTABIISICTCS CTYJAEHTY, €CJIM O0YJarOIINICS TeMOHCTPUPYET TTOJTHOE
3HaHUE Y4eOHO-MPOrPAMMHOTO MaTepralia, yCIEIUTHO BBIOIHSIONIUNA MPETyCMOTPEHHBIE
MPOrpaMMOM 3aJIaHusl, MOKA3bIBAIOIINN CUCTEMATUYECKUI XapaKTep 3HAHUH 10 JUCHUTUINHE U
CITOCOOHBIN K UX CAaMOCTOSITEILHOMY TOTIOJTHCHHUIO U OOHOBJICHHUIO B XO/I€ JaIbHEHIIIero
o0yueHus B By3e U B Oyayiien npodeccnoHaabHON AeATeIbHOCTH;

-OLICHKA «YJIOBJICTBOPUTEIILHOY» BBICTABIIICTCS 00yUaromemycsi, OOHapyKUBIIIEMY 3HAHUC
OCHOBHOTO y4eOHO- ITPOrpaMMHOT0 MaTepHuaja B 00beMe, HeOOX0IUMOM IS JaTbHEHIIIEro
00y4eHHsI, BBIMOJHSIOIIETO 3aaHus, MPETyCMOTPEHHBIC MPOrPaMMO, JOITYCTUBIITUM
HETOYHOCTH B OTBETE, HO 00JIaJafOIIMM HEOOXOIUMBIMU 3HAHUSMU ISl UX YCTPaAHCHUS;
-OILICHKA «HEYAOBJICTBOPUTEIHLHOY» BBICTABISAETCS 00yJarONeMycCs, UMEIOIEeMY ITPoOeIIbl B
3HAHUAX OCHOBHOTO y4€OHO-TIPOTPAaMMHOTO MaTepuaa, I0MyCTUBIIEMY TPUHIIUITHATbHBIC
OIIMOKYU B BBIMOJHEHUH MPETYCMOTPEHHBIX MPOrpaMMO 3a/1aHHil.



