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O01mme MoJ0KeHus

PG3YJ'IBT3TOM OCBOCHUA NUCHUILIUHEI SABJISCTCSA YCBOCHUC 3HAHWH B OCBOCHHE YMCHPII;'I

(DOpMOﬁ aTTeCcTauu 110 JUCHHUINIIMHE ABJISICTCA DK3aMCH. Htorom sk3aMeHa sIBIIETCS OLICHKa

3HaHUM M yMeHUH oOydJaromerocs mno miaTudauibHOM mKane: "5"(ormmuno), "4" (xopomo), "3"

(ynoBnerBoputenibHO) "2" (HEYIOBIETBOPUTEIHHO).

DK3aMeH IMPOBOAUTCA B (bopMe BBIITOJIHCHU A Ba,I[aHI/Iﬁ Ha 0a3e HHCTUTYTA.

1. Pe3yJILTaTLI O0CBOCHUS JUCHUIIMHBI, TOMJICKAIUE IIPOBEPKE HA IK3aMEHE.

1.1. B pedyJjbTaTe arreCrTallum 10 AUCHUIIJIMHE OCYIIECTBJIACTCH KOMILJICKCHas IPOBEPKa

CJIeYIONUX 3HAHUN M YMEHUIi:

PesynbTarsl 00yyeHus1
(ocBO€HHbIE€ YMEHMSsI, yCBOEHHbIE 3HAHMS)

IMoxka3aTesin OllEHKHU pe3yabTara

YMmenus:

BhInonHATE onepanuy HaJ MaTpuLaMH U pelaThb
CUCTEMBI JINHEWHBIX YPAaBHEHHM.

BBITIOJIHCHUE  JCHCTBUH HaJ  MaTpPHUIIAMH:
CJIOJKEHHE, BBIYUTAHHUE, MIPOU3BEJICHUE
MaTpull, YMHOXEHHE MATPHUIBl Ha YHCIO;
BBIYUCIICHHE  OIpPEACIIUTEICH; petieHue
CUCTEM JIMHEIHBIX YpaBHEHUI

Pemate 3amauu, UCnob3ysl ypaBHEHHUS NIPSMBIX U
KPUBBIX BTOPOI'O MOPsAKA HA TUIOCKOCTH.

BBIIIOJIHEHUE  JICUCTBUMA  HAJ  BEKTOPAMH:
CJIOJKEHHE n BBIYUTAHHE BEKTOPOB,
YMHOKE€HHE BEKTOpAa Ha YHUCIIO; HAXOXKJICHHUE
CKaJISIPHOTO W BEKTOPHOTO MPOU3BEICHUS
BEKTOPOB; COCTABJIEHUE YPABHEHUU MPSIMBIX U
KPHUBBIX BTOPOTO MOPSIAKA, UX TOCTPOCHUE

[TpumensTh MeTob! U depeHuanbHOro 1
MHTETrPaJIbHOIO UCUHUCIICHUS.

BBIYUCIICHUE Tpezenia (GYHKIMH B TOYKE M Ha
OCCKOHEUYHOCTH;

uccrieoBanue (yHKIIMHA Ha HEMPEPBIBHOCTE;
BBIUUCIIEHHE MPOU3BOAHON (QyHKIMM U €€
UCTIOIB30BAaHUE JUISI WCCIICZOBAaHUS CBOMCTB
(GYyHKLINU ¥ TOCTPOEHUs rpaduka;

BBIYUCIICHUE HEOIPEIEIEHHBIX HHTETPAJIOB;
BBIUUCIIEHHE  ONpPENEeNEHHBIX  MHTErpajioB;
HaXOXJCHHE IUIOIMAAN IUIOCKHX (QUryp C
HCIOJIb30BAaHUEM ONPEIETICHHOr0 HHTerpaja

Pemars nuddepennmanbble ypaBHEHHUS.

pelieHne HEKOTOphIX  Au¢depeHInaTIbHbIX
YPaBHEHHH NIEPBOTO U BTOPOT'O MOPSIIKOB

ITonp30BaThCA MOHATHSIMHI TCOPHUU KOMITIJICKCHBIX
YHUCCII.

BBITIOTHEHHE JIEUCTBHII € KOMINIEKCHBIMU
YHCIaMHU B anreOpanvecKoi,
TPUTOHOMETPUYECKOI, IMOKa3aTeIIbHOM
dbopMax; MepeBOAUTh KOMILUIEKCHBIE YUCIAa U3
0JIHOI (OpMBI B Apyrue

3HaHuA:

OcHoBbI UG epeHITnaTFHOTO U HHTETPATHHOTO
HCUYUCIICHUSI.

MIPUEMBI BEIYUCIICHHSI TIPEJIEIIOB;
MOHATHE HENPEPBHIBHON (QYHKIINH;

omnpeneaeHue MIPOU3BOJHOMN ¢dbyHKIIUY;
IIpaBuJIa JuddepeHIIMPOBaHUS "




IPOM3BOJHBIE  OCHOBHBIX  3JIEMEHTAPHBIX
(byHKUIUH; alrOPUTMBI UCCIIEAOBAHMS (DYHKITHH
C MOMOUIbIO POU3BOHOM;

MOHATUE HEOIPENEICHHOTO0 WHTErpajia, ero
OCHOBHBIE CBOICTBA; TaOJIMYHBIE HHTErpaJIbI;
IIPOCTEUILINE IIPUEMBI BBIYUCIICHUS
UHTErpajoB;

MOHATHE  OIpPENEJIEHHOI0 HHTErpaia, ero
OCHOBHBIE CBOWCTBA; HEKOTOPbIE MPUIIOKEHUS
OTIPENICJICHHOT0 MHTETpajla B TEOMETPUH H
busuke

OcHOBBI MAaTEMaTUUCCKOI0 aHAIIM34, JINHCHHOMN
anreOpsl ¥ aHATUTHYECKON TeOMETPHH.

MIOHSTHE ¢byHKInY;
Kkiaccuukanus GyHKITUH;
MOHATUE MATPUIBI, ONPEACTUTENS; AITOPUTM
BBIUMCJICHUSI ONIPEICITUTEIIS;

AITOPUTM  PELICHHS  CHCTEM  JIMHEHHBIX
YpPaBHEHU;

MOHATHE BEKTOPA; ONpPEENICHHE CKAIIPHOTO H
BEKTOPHOTO MPOU3BEACHUN BEKTOPOB, HUX
CBOMCTBA,

YpaBHEHHUS TPSIMOH U KPHUBBIX BTOPOTO
HopsiIKa

MpOCTEMIIAst

OCHOBBEI TCOPHUHU KOMIIJICKCHBIX YHCCII.

MNOHATHUC KOMIUICKCHOI'0 4YHCJIa, €ro MOAYJid,
aprymMecHTa; IrcoMCTpUUYCCKasd HWHTCpIpCTaAlUA
KOMIIJICKCHOI'O qucia, anre6pa1/1quKaﬂ,
TPUTOHOMCTPHUYICCKAA n IIOKa3aTCiabHas
(I)OprI KOMIIJICKCHOI'O 4YHCJia

2. OneHKa 0CBOEHHS TEOPETHYECKOr0 Kypca QM CUMILIHHbI

2.1. KOHTpOJII)HbIe BOIIPOCKHI 1JISI OCHKH YCBOCHMUSA 3HAHUH

OHpGI[CJ'ICHI/IC KOMIIJICKCHOI'O 4HcJia.

UucnoBble MOCIE10BATEIBHOCTH.
[Ipenen pyHkuuu.

CaoiicTBa peemoB.

Ornpenenenne MpoN3BOTHOM.
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CDOpMBI 3aliuCU KOMIIJICKCHBIX YHUCCII.

FCOMeTpI/ILIeCKOG I/I306pa)KeHI/Ie KOMIIJICKCHBIX YHUCCII.

3amMmedaTenbHbIC MMPEACIIbl, PACKPBITHUEC HeOHpeﬂeHeHHOCTeﬁ.

[TpousBoaHbIe U AU PepeHuanbl BEICIINX MOPSAIKOB.

10. 3agaun, TpUBOAIINE K MTOHSATHIO TIPOU3BOIHOM.

11. T'eomeTpuuecKkuii 1 MEXaHUYECKUN CMBICI IPOU3BOTHOM.

12. KacaTenbHas 1 HOpMaJib.

13. Tuddepennmpyemast GyHKIHS.

14. TIponsBoaHas CyMMBI, IPOU3BEAECHUS U YaCTHOTO.




15.
16.
17.
18.
19.
20.

21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.

[Tpon3BOHBIE OCHOBHBIX JIEMEHTAPHBIX (DYHKIIUM.
[TpousBoHas 0OpaTHOI PyHKIHH.

[TpousBoHAS CIIOKHON (PYHKITHH.

Tabnuna npon3BOAHbIX.

HpOI/ISBOI[HBIe BBICIIUX ITOPAJAKOB.

[TocTpoenue rpaduxos (crenennas, MoKa3aTesbHas,

TPUTOHOMETPUYECKHE, 00OpaTHast TPUTOHOMETPUUYECKHE).
Heonpenenennslii 1 onpeaeaeHHbIA HHTErpall.

CBolicTBa HEOMMPECACIICHHOI'O U OIIPEACIICHHOI'O MHTEI'PAJIOB.

norapudmuyueckas,

HecoGcTBenHbIe MHTETpaNbl ¢ 0ECKOHEUHBIMU TpeAeIaMi UHTETPUPOBAHHUSL.

Brraucnenne OIMPCACIICHHBIX HHTCI'PAJIOB.

HpI/IMeHeHI/IC OIIPCACIICHHBIX MHTCTPAJIOB.

Hpez[en H HCIIPCPBIBHOCTDH (I)YHKI_[I/II/I HCCKOJIbKUX IICPEMCHHBIX.

YacTHbIe IPOU3BOIHEIE.

JuddeperHnmupyeMocTs GYHKINU HECKOIBKHX TTEPEMEHHBIX.

[Tpon3BoIHBIE BBICIIUX MOPSIAKOB U JU( G EepeHIInabl BEICIINX MOPSIAKOB.

HccnenoBanue GyHKIMU ABYX IEPEMEHHBIX HA 3KCTPEMYMBI.
Haxoxnenne skcTpeMyMoB (QyHKIIUH BYX ITEPEMEHHBIX.
JIBOMHBIE MHTETPAJIBI U UX CBOMCTBA.

IToBTOpHBIE UHTETPAIIBI.

IIpunoxxeHue JBOMHBIX UHTErPAJIOB.

Omnpenenenne YUCIOBOro psja.

CaoiicTBa ps/10B.

@YHKIMOHAIBHBIE MOCIEI0BATEIIBHOCTH U PSIIBIL.
HccnenoBanue cX0IMMOCTH PSIIOB.

[Tpusnak Komm. [Tpusnak lanambepa.

IIpu3Hak cxoauMoCTH psAoB. IIpu3Haku cpaBHEHUs PAIOB.

Oob1u1ee u yacTHOE perieHue TudGepeHMaIbHbIX YpaBHEHUH.

Juddepennmanbable ypaBHEHHs 2-T0 MOPSAAKA.
[Tonsitue Martpuiipbl.

[eiicTBrs HaX MaTpULIAMU.

Onpenenurens MaTpULBL.

OO6parHas MaTpuIa.

Panr maTpunsl.

OcCHOBHBIE IOHATHS CUCTEMBI JINHEWHBIX ypaBHEHUI.



49,
50.
51.
52.
53.
54.
55.

56.
57.
58.
59.

[IpaBuiio penieHust TPOU3BOJIBHON CUCTEMbI TUHEUHBIX YPaBHEHUM.
MatpudHblii METO| PELLIEHUs CUCTEMY JIMHEMHBIX YPAaBHEHU.
[TpaBuno Kpamepa nipu pemieHun CUCTEMBI JIMHEWHBIX YPABHEHHUIM.
Pemienue cucremsbl TMHEHMHBIX ypaBHeHUN MeTo10M ["aycca.
Ornpenenenne BEKTOpA.

Onepauuu HajJ BEKTOpaMH, UX CBOWCTBA.

Brluucnenue # NOPUIOKEHUS CKAIAPHOTO, CMEIIAHHOIO, BEKTOPHOTO IPOU3BEICHUS
BEKTOPOB.
VYpaBHeHrEe NPSIMOil HA TIJIOCKOCTH.

Yrois Mexay NpsSMBIMU.
PaccrosiHME OT TOYKM 10 IIPSIMOM.

JInaun BTOPOTO IMOpAJKa Ha IJIIOCKOCTH.

2.2. TunoBblie 3aJJaHUA 1J9 ONCHKH 0CBOCHHBIX yMel—[Hﬁ:

1.
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10.
11.
12.
13.
14.
15.
16.
17.
18.

Brinosinenue JICUCTBUI c KOMILIEKCHBIMU YHCIIAMUA B anreOpanvdecKo,
TPUTOHOMETPUYECKOH, MMOKa3aTeNbHOM (popmax.

[TepeBo KOMILIEKCHOTO YKcia U3 OJHOU (hOPMEI B IpyTHE.

Pemenune HeKOTOPBIX AU(GEpeHINATBHBIX YPABHEHHH ITEPBOTO U BTOPOTO TOPSIIKOB.
Brrunciienue HeonpeaenEéHHbIX HUHTErPaJIOB.

Boruncnenue onpeaenéHHbIX HUHTErPajIoB.

HaxoxaeHue miomaam miockoil GUrypsl ¢ MCIOIb30BaHUEM ONPEAeIEHHOTO HHTErpaa.
Boruncnenue npezaena GyHKIMN B TOUKE U HA OECKOHEYHOCTH.

UccnenoBanue GyHKIIUKM HA HETIPEPBHIBHOCTb.

Brrancnenue npou3BoaHON QyHKITHH.

Hcnonp30BaHre MPON3BOAHOM AJIsi UCCIIEIOBAHUS CBOMCTB (DYHKIIMH U MTOCTPOCHUS Ipaduka.
BrinosiHeHue neicTBU HAJl BEKTOPaMHU.

HaxoxaeHne ckamsapHOro nNpou3BeICHUSI BEKTOPOB.

HaxoxneHrne BEKTOPHOTO IMPOU3BEICHNS BEKTOPOB.

CocraBnieHue ypaBHEHUHN IPSIMBIX, UX IOCTPOCHUE.

CocraBneHrue ypaBHEHUN KPUBBIX BTOPOTO MOPSIAKA, UX TOCTPOCHUE.

BrinosHeHne AeiCTBUI HAJl MaTpUIIAMHU.

Brruncienue onpeaenurenei.

Peuienne cucreM IMHENHBIX YPABHEHUN.



3. CTpyKTypa KOHTPOJIbHO-0eHOYHbIX MaTepuanoB (KOM) nis sx3amena

I. TACIIOPT

Ha3znauenmne:

KOM NpE€aHa3sHA4YCHbl JId KOHTPOJIA MW OLCHKH PE3YJIbTAaTOB OCBOCHHUA IUCHUILTIMHBL

DNeMEeHTBl MaTeMaTHYeCKOH JIOTHKH 1o crienuanbHocTu 09.02.07 Hngopmayuonnvie cucmemvl u

npocpamMmuposanue.

OcBoOeHHbIE YMEHUS:

1
2
3.
4

5.

BEInonHATE onepanyy Haj MaTpULAMH U PEIIAaTh CUCTEMBbI JINHEHHBIX YpaBHEHUM.

Pewats 3apa4n, uCnonb3yst ypaBHEHUsI IIPSMBIX M KPUBBIX BTOPOI'O IMOPSIKA HA IIJIOCKOCTH.
[TpumensTs MeTo b1 AU HEepeHINANTBHOTO U HHTEIPAIbHOTO MCUHCIICHUSI.

Pemate nuddepenuumanpHbie ypaBHEHUS.

ITonp30BaThCs MOHITUAMU TCOPUU KOMIIJICKCHBIX YUCCIIL.

YcBoeHHBIE 3HAHUA:

1.
2.
3.

OCHOBBI MATEMATHYECKOTO aHAIIN3A, JIMHEWHOHN anreOphl M aHATUTHYECKON TeOMETPHH.
OcHoBbl Au(depeHnaIbHOr0 U HHTETPATbHOTO HCYUCIICHUS.

OCHOBEI TCOPHUU KOMIIJIICKCHBIX YHUCCII.

Il. HHCTPYKIMSA AJ151 DK3AMEHYIOHIETI'OCA

HNucrpykuus

Yeaowcaemviii cmyoenm,

Bawm npeonazaemcs evinonnums 3a0anus 6 mecmogoti popme u npakmuieckoe 3a0aHue.

Bpems BbInoIHeHUs BeeX 3aJaHull — 2 akademuueckux uaca 6e3 nepepuléa.

Oo6opynoBanue: Oymara, pydka, pacriedaTaHHbIA YK3EMILISIP TECTOBBIX 3aaHUMN

111. SBAJAHUE JJ151 SK3AMEHYIOIETI'OCS

3amanus npenacrasiensl B [IPUJIOXKEHNUUA A.

Kpurepun onenku 3ananmii npeacrasinensl B [IPUJIOXXKEHNUA b.



| IV. HTAKET 9K3AMEHATOPA

| IV a. YCJIOBUS TPOBEJAEHUSA DK3AMEHA

DK3aMEH MPOBOIUTCS MO OJATPYIIIaM B KOJIMYECTBE IIEJI0N TPYIION.

KosmdyecTBO BapraHTOB 3a/laHUsl IS SK3aMEHYIONIerocst — Kakaomy 1 u3 4.

3anaHusl MpeAyCcMaTpUBAIOT OJHOBPEMEHHYIO IIPOBEPKY YCBOEHHBIX 3HAHMM M OCBOEHHBIX
YMEHUH 10 BceM NpoQecCHOHATBHO 3HAUMMBIM TEMaM IPOTPAMMBI.

OTBETHI IPEIOCTABIISIFOTCS YCTHO U TUCBMEHHO

BpeMmsi BbINOJIHEHUsI 3a0aHUSI - 2 aKAOeMUYEeCKUX 4aca.

Oo6opynoBanme: Oymara, pydka, pacrieuaTaHHbIi HK3EMILISIP TECTOBBIX 3aJJaHUMN

JInteparypa nJist o6yuyaromerocsi: He IPeIyCMOTPEHO

1V 6. 3AJAHUE JJIA DK3AMEHYIOHIEI'OCHA

3amanus npencrasiensl B [IPUJIOXKEHUUA A.

IV B. 9TAJIOHBI OTBETOB

Otasionsl 0TBeTOB npeactaiensl B [IPUJIOKEHUUA B.

IV r. KPUTEPUU OHEHKHN

Kpurepun onenku npeacrasinensl B [IPUJIOXEHNWU b.

IV 1. 3KBAMEHALIMOHHASA BEAOMOCTD

Dk3aMeH 0popMIIIeTCs IK3aMEHAIIMOHHOW BEIOMOCTBIO, KOTOpasi CIAeTCsl B JICKaHAT



INPUJIO)KEHHUE A
OK3AMEHAIIMOHHBIE 3ATAHUA
BAPHUAHT 1

3ananue 1: NOAroTOBUTHLCS K YCTHOMY cO0eceI0BAHMIO 110 BONPOCAM:

1. OnpenesnieHre MPOU3BEICHUS JIBYX MATPHII.

2. VYpaBHEeHHE TPSMONM C JAHHBIM YIJIOBBIM KO3(P(PHUIMEHTOM M TPOXOJIIEH dYepes
3aJJaHHYIO TOUKY.

3. Onpenenenue auddepennnana GyHKIuu.

4, [IpaBumo Jlonurans.

5. OcCHOBHBIE TEOPEMBI O TIpeIeTiax.

33H3HI/IC 2: PpeUIuTb TECT. OTBeThI npeacraBuTb NMCbMEHHO HA OTACJIBHOM JIUCTOYKE.

BBITH IOTOBBIM K BOHpOCﬂM o peIIIeHI/IIO 3agad.
I.B b I 1+2) w6 i :
. bBIYUCIINTC IIPCACII yHKHI/H/I lilf'.l'.l._::._,,,:.l:I o H BBIOCPCTC BCPHBIM BAPHAHT OTBCTA:

0
1. 5
(=)
2. =
(=)
3. e’
4. Ve
2. Beiunciure HeonpeieneHHbIi naterpan | sin(3 + 6x)dx u BeIOepuTe BEpHBIi BapUaHT
OTBeTA!

1. [—csin(3+6x)+C
2. [¢sin (3+6x)+C
3. f—écos(E +6x)+C
4 f%cas(3+6x]+ﬂ'

T

. Beruncnure onpeneneHHbIi HHTErpait _]"D; cos3xdx U BEIOEPUTE BEPHBIA BapUAHT OTBETA!
1

3

1 3

2. 3
.1

3 51115

4

1
cos5—
3

. Borancrure (—2 — 2i)* u BeIGepuTe BepHBIi BapHaHT OTBETA:
-12
-24
-48
-64

N



5. Haiinute BekTOpHOE MpoM3BeeHne BekTopoB @ = (2;3;5) u b = (1;2; 1) u BeIOepute
BEpHBII BapUaHT OTBETA:

1. (-7;2:3)
2. (7;4;6)
3. (-7;3;1)
4. (7:3;1)
6. Haiinure ckansipHbIil KBaapaT BEKTOpa E, ecmn b = (6; —3; 2) u BoIOEpUTE BEPHBIN BAPHAHT
OTBETa:
1. 12
2. 18
3. 49
4. 72
7. Pemute nuddepeHnnanbHOe ypaBHEHHE ¥ = SiTX — X U BLIOEPHUTE BEPHBIH BapHaHT
OTBeTA:
1. COSX —;—44— C,x*+ Cox + €,
2. siru—%+Cix:+C:x+C3
3. —cCosx —j—4 + € x" + Cox + G
4. —sinx —§—4+ C,x* + Cox + C,
4 7 3
8. Boruncnure onpenenutens | 2 —1 1| u BeIOepuTe BEpHbII BapuaHT OTBETA:
-2 2 5
1 104
2. -106
3. 102
4 -104

9. YcTaHOBUTE B3aUMHOE PACHONOKEHHE IpsAMBbIX 2X — VvV +1 =0px —2y+1=0n
BbIOEpHUTE BEPHBIII BApUAHT OTBETA:

1. [IpsimMble IEpIIEH TUKYIIIPHBI

2. [IpsiMble mapasienbHbl

3. [Ipsimble nepecekaroTcst

4. [IpsiMble HE UMEIOT TOUKH COMPUKOCHOBEHMS.

10. CocTaBbTe ypaBHEHHE AUPEKTPHUCH TApaOOIIBI ¢ BEPIIMHON B HaYasle KOOPAMHAT, €CIU e€
doxyc HaxoauTcs B Touke (-5;0) 1 BpIOEpUTE BEPHBIN BapUaHT OTBETA:

1. -5

2. 0

3. 5

4. 2,5



s E

BAPUAHT 2

3ananue 1: N0ArOTOBUTHLCH K YCTHOMY cO0€eceI0OBAHMIO 10 BONMPOCAM:
OmnpeneneHust onpeaeIuTeae BTOPOro U TPETHETO MOPSIIKOB.
Onpenenenue nopsiaka AudGhepeHnnaIbHOr0 YpaBHEHUS.

YcnoBue napamiebHOCTH IBYX MPSMBIX.

OrnpezienieHre BEKTOPHOTO MMPOU3BEICHUSI BEKTOPOB.

[TokazaTenpHas (hopmMa KOMIUIEKCHOTO YHCIIA.

3aua1me 2: pPeIIuTb TECT. OTBeThI npeacTaBuTb MUCbMEHHO HA OTACJIBHOM JIUCTOYKE.
BbITH TOTOBBIM K BOIIPOCaM 110 PEIICHUIO 3a1a1.

1 10 -2
1. Beraucnute onpenenurens | 3 —5 1| u BeIOepUTE BEepHBIN BapUAHT OTBETA:
-4 5 3
1. -100
2. 100
3. -140
4. 140

2. CoctaBbTe ypaBHEHHE MIPSAMOIA, Tpoxosiiei yepes Touky (0;5) u oOpa3yromieii ¢ ocbro Ox
yroi 135° u BeIOepuTE BEpHBI BAPHAHT OTBETA:

1.

2.
3.
4.

y=x+5
y=x—25
y=—x+5
¥Yy=—x—5

3. Haiigure o6nacth onpenenenus GyHkuuun ¥ = log, (3 — x) u BeiOepuTe BEPHBINA BaApUAHT

OTBETA.

1.
2.
3.
4.

(0;3)
(0;-3)
(00;-3)
(-00;-3)

4. TlokazarenbHas U TPUTOHOMETpHYECKas (hopma 3arrucu KOMIUIEKCHOTO urcia Z=-11 BepHO
MIPEJCTaBJIEHA B BApUAHTE OTBETA [0 HOMEPOM:

1.

2.
3.
4.

5. Beraucnure npenen ¢pyaknuu lim

1
2.
3.
4

-11, 11
11e', 11(cosi + isini)
11e'™, 11(cosm + i sinm)

0,0

s o
v=1 T2 Y BBIOEpUTE BEpHBIN BapHaHT OTBETA:

0

1
2
3



6. Beruucnure miomaap Tpeyroibauka ¢ BepimmHamu A (7;3;4), B (1;0;6) C(4;5;-2) u
BBIOCPUTE BEPHBIM BapHAHT OTBETA!

1. 14,5

2. 20

3. 24,5

4. 27

7. Haiiure yactHOe penienue aud @ epeHnaibHOro ypaBHeHust ¥' = —2¥ M BHIOEpUTE
BEpHBII BAPHAHT OTBETA:

1. y = 2e” %%

2. v =e

3. y = 2e%:

4. y = —2e

8. UeMy paBeH HeomnpeneneHHbll uuterpan | x*(3 + 4x)°dx u BbIOepUTE BEpHBIA BapHaHT
OTBeTA:

1 x+y+z;

2 313+6x4+§x:+C,rneC=canst;
3. x* 4+ 6x* 4+ C,rne C = const;

4 913+5x4+§x:+ﬁ',meﬁ'=const.

1 -10
9. Haitmure AY,ecrm A=| 2 3 1| u BeIGepHTe BepHEIil BAPHAHT OTBETA:
-1 4 2
2 2 -1
1. -5 2 -1
11 -3 5

L 2 2 -1
4. = -5 2 -1
11 -3 5

10. PemmuTe cucremy nMHEHHBIX ypaBHEHHH <3X —5X, +3X;=—7; U BbIOEpUTE BEPHBIH

2X, + TX, — X, =13.

X, +2X, + X3 =5;

BapHaHT OTBCTA:



NS

ok~ E

(0;2;1)
(2;0;5)
(-2;0;4)
(-4;0;2)

BAPUAHT 3

3ananue 1: MOArOTOBUTHCS K YCTHOMY cO0ecel0BAHMIO M0 BONPOCAM:
CaoiicTBa omnpeaenuTesneu.

[IpaBuiio uccnenoBanus GyHKIIUU HA MOHOTOHHOCTh U 9KCTPEMYMBI.
Omnpenenenne 0OBIKHOBEHHOTO U (HEepeHIINATEHOTO YPaBHEHUS.
Omnpenenenue onpeAeNeHHOro UHTerpaia.

CBs3b OECKOHEYHO MaJIOi ¥ OECKOHEYHO OOMBIIOH B TOUKE X (PyHKIIUA.

33H3HI/IC 2: PE€UIUTH TECT. OTBeThI npeacraBuTb NIMCbMEHHO HAa OTACJIBbHOM JIHCTOYKE.
BbITH TOTOBBIM K BOIIPOCaM I10 PEIICHUIO 3a/1a1.

33X, — X, =1

1. Pemure cucreMy JIMHEHHBIX ypaBHEHUH < — 2X; + X, + X; = —1, 1 BbIOepUTE BEpHBIH BapUaHT

OTBCTAa:

Ao E

2X, — X, +4x; =1.

(0;-1:2)
(0;1;2)
(0;1,0)
(0;-1;0)

2. CocTaBbTe ypaBHEHHE dJUIUIICA, €clU ero Gokycamu ciyxat Touku (-2;0) u (2;0), a manas
OCbh paBHa 8 U BbIOEpUTE BEPHBIN BapUAHT OTBETA:

1.

2
3.
4

(O8]

OTBECTA:

. BeranciuTe Heonpeiene b HaTErpan | y

&£ }' _

25 + 16 1
L
35 16

R
0 16

vy
0 16

. Pemmre muddepennmansaoe ypasaenune ¥ = sin5x + x* y ppiGepute BepHbIil BAPHAHT

1 =" 2
}F—Ecosme+E—|—C1x + Cox + Oy
1 , x5 2
y = Esm.‘ix + E-I_ Cix™+ Cox + G
1 -]

X
125 [_COSE:X-] + 120

1 , x5 2
Y=z (—sin5x) + Y + Cx° + Cox + G

+ Cyx* + Cx + €,

ﬁ U BbIOEpUTE BEPHBIN BapHAHT OTBETA:
x+Vx*+254C
|x +x2+ 25|+ C

In|x+/x>+25|4+C



4, In|x|+vVx®4+25+4C

I
5. Beruuciure npezen ¢pyskimu lim,, m 1 BBIOEpUTE BEPHBII BAPHAHT OTBETA:
1. 0
2. 1
3. 2
4. 3
o 1 o

6. Berunciante onpeaeneHHblil HHTerpait fD e dx u BeIOepUTE BEPHBIl BAPUAHT OTBETA:
1. 0
2. 3x
3. Z(e*-1)

' 3

1

4. S+ 1)

7. Pemnte ypaBHEHHE B KOMIUICKCHBIX yuciax 26x~ + 10x +1 = 0 u BeiOepure BepHbIN
BapHUaHT OTBETA:

1. xL:=—%¢%i
2 xm=—%¢i
3. xm=—%i$%i
4 xL3=i—%i

8. Beruucnure miomaap TpeyroibHuka ¢ BepimmHamu A (1;-2;8), B (0;0;4), C(6;2;0) u
BBEIOCpPUTE BEPHBIM BapUAHT OTBETA!

1. 5
2. 7
3. ?\."E
4 5\."?

9. Haiinure yron Mexny Bektopamu a = (1;2;3) u 3(6; 4; —2) 1 BbIOEpPUTE BEPHBIN BapUAHT
OTBETa:

-

1 @ = m‘ccus;
2 @ = arcsin;
3. @ = cos=
7
= sin -
4 @ -
5

10. Haiimute 00macTh onpeeieHust y = ’ff
1.  D(f):x=7T5 )
2. D(f):x=5

3. D(f):x= -5

4 D(f):x + +5

U BbIOEpUTE BEPHBIN BapUAHT OTBETA:



BAPUAHT 4

3aganue 1: MOATOTOBUTHCSA K YCTHOMY €c00eCceI0BAHMIO 110 BONPOCAM:
Onpenenenye MaTpULIbL

OrnpezenieHne UIAIca U KAHOHMYECKOE YPaBHEHUE AJUIHTICA.

[IpaBuio uccnenoBanus rpaduka Ha BHITYKJIOCTb, BOTHYTOCTh M TOUKH IIeperuoa.
[IpaBuso mapamienorpaMma Jijisi HAXOXKJIEHUS CYMMBbI BEKTOPOB.

YMHOKEHUE U IeJICHHE KOMIUICKCHBIX YHCENT B TPUTOHOMETPHYECKOH dopme.

arONE

33[[31-[1/[6 2: pPe€UIMTh TECT. OTtBeThI npeacraBuTb MUMCbMEHHO HAa OTACJIBHOM JIUCTOYKE.
BbITH TOTOBBIM K BOIIPOCAaM I10 PEIICHHUIO 3a/1a4.

1. Beruncnnte Heonpenenenusii naterpan [(4x + 9x® — 0,2)dx u BeIGepuTe BepHBIi
BAPUAHT OTBETA!

1. 2x* 4+ x°—02x+C

2 2x*+ x4+ C

3. 2x t+x"+C

4 2x +x"—-02x+C

o 1 5
2. Haiigute HauMeHsbIiee U HabobIlee 3HaYeHHe QYHKIUU V = Exa — 2x° + 3 Ha oTpe3ke |-

1;2] u BeIOEpUTE BEpHBII BAPHAHT OTBETA!
1

1
F:—:a:-:m(z) = _EE: v:-a:rﬁ(ﬂ) =3

2
3 Ve (2) = 2;-' Vaansl0) = —3
4 1

3. Beruncimte f(A), ecmm f(x) = 3x* + x* + 2E a matpuna AZ( _53) Y BBIOEpHTE

1
0
BEpHBII BapuaHT OTBETA:

1. f(4) = (_0‘5 33]

2 =6 2
3. f@=(" 27)
‘= %)

4. Haiimute yron Mexay npsiMbiMu 2x + v = 0 m ¥ = 3x — 4 1 BEIOCpUTE BEpHBIA BapUAHT
OTBeTA!

1. @ = 30°
2. @ = 45°
3. @ = 60°
4. @ = 90°



4)

5. Haiigure ¥, eciin ¥ = In(4x) u BeIOEpUTE BEPHBIN BAPHAHT OTBETA:

i _ =]
1. _'!J"r;:l = — F

(4 _ 8
2. yi# =
3. y& = _ =
4, _1_J'~4:' = ;—4
6. Pemure nuddepenunansroe ypapuenue ¥’ = cos4x u BpIOepUTE BEPHbI BAPUAHT OTBETA:
1. F:iSfTﬂI‘Fﬂlx:-l-C:x—I-Ca

1 . -

2. v = —asmilx +Cx~+Cox + Gy
3. y=_costx+CxP+Cx +Gy
4. }F=—icos4x+ﬂix:+ﬁ'gx+ﬂ'5

7. Haiimute pacctossHue OT TOUKH (4;6) 1o npsimoii 3x + 4y + 14 = 0 y BeIOepUTE BEpHBII
BapHaHT OTBETA:

1. 0
2. 5
3. 10
4 15

X +2X, + X3 =5;
8. Pemmre cucteMy JIMHEHHBIX ypaBHEHUH | 3X, —5X, + 3%, = —7; U BbIOepUTE BEPHbIH BapHaHT

2%, +TX, — %, =13.

OTBETA:

(0:2;1)

(2:1,0)

(1,0;2)

(1;2;0)

NS

v =) : : v
. Haiinure —, ecnmu 2y = 1+ 101, z, = 10 — i u BpOepuTe BEPHEINH BAPHAHT OTBETA:!

1
0
i

-1

Eal S A e

10. UccrnenyiiTe Ha 4ETHOCTH, HEYETHOCTh (QYHKIMIO ¥ = 3x° — 4sinx U BLIOEPUTE BEPHBIii
BapHaHT OTBETA:

1. Yer1Has

2 Heuernas

3. HeT nqocTtaTtouHOro KOan4YecTBa JaHHbBIX
4 OAHOBpPEMEHHO U YeTHasl U HeueTHas



INPUJIO’)KEHHUE b
KPUTEPMUM OLUEHKUA

VYcnoBueM — MOJIOKUTENBHOM — arrecTalid  («OTJMYHO») Ha  9K3aMEHE  SBIISICTCS
CaMOCTOSITENIbHOE M YBEPEHHOE IPUMEHEHUE 3HAaHUN B MPAKTUYECKOW JIEATEIbHOCTH, MOJIHOE
W3JIOKEHUE TOJYyYEHHBIX 3HAHUW NpPU OTBETE HA TEOPETUYECKHE BOIPOCHl, B COOTBETCTBUH C
TpeboBaHusIMU y4eOHOI mporpammbl. [IpakTuyeckass yacTh OuseTa BBINOJIHEHA MPaBUIIBHO, MPHU
BO3HMKHOBEHHMHM BOIIPOCOB Y 3K3aMEHATOpa CTYACHT JaeT YBEPEHHbIE U MPABUIbHBIE OTBETHI.
JlomyckaroTcsi eIMHUYHBIE HECYIIECTBEHHBIE OIIUOKHU, CAMOCTOSATEIHHO UCIPABICHHBIE CTYICHTOM.

CTyneHT, MOIy4yaeT OLEHKY «XOPOLIO», €CIU MpPU M3JI0KEHUH IOJYYEHHBIX 3HAaHUU
BO3HHUKAIOT OT/ACJIbHbIC HECYIECTBEHHbIC OIIUOKH, HCIPaBIsEMble CTYJIEHTOM MO YKa3aHUIO
npenogaBatens. [IpakTnyeckas yacTh OusieTa BBINOJIHEHA MPAaBUIBHO, IPU BOSHUKHOBEHHH BOIPOCOB
Yy DK3aMEHAaTOpa CTYIEHT JaeT IPAaBUJIbHBIE OTBETHI, NPU MOMOINM YKA3aHUHM M HaIPaBICHUI
npenogaBatens.  JlomyckaroTcsi — €IUHUYHBIE  HECYIIECTBEHHBIE  OIIMOKH,  CAMOCTOSITEIBHO
HCIPABJIIEHHBIE CTYJACHTOM.

CryneHT, mojaydaer OIEHKY «YAOBJETBOPUTEILHOY», €CIIM U3JI0KEHUE MOJYYCHHBIX 3HAHHUM
HEMOJIHOE, YTO, B IEJIOM, HE MPEMSTCTBYET YCBOGHHUIO IMOCIEIYIOIIEr0 MpOrpaMMHOrO Marepuana,
JOMYCKAIOTCA OTIEIbHBIE CYIIECTBEHHBIC OIIMOKH, MCIPABIsIEMbIE C TOMOIIBIO MPENOIaBaTEelIs.
BrIsiBiIeHBI CyIIECTBEHHBIE 3aTPYAHEHHS] B BBIIIOJHEHUM MPAKTUYECKOM YacTH BapuaHTa, HEYMECHHE
000CHOBAThH MOCJIEIOBATEIBHOCTD PELICHUS 3aJaHUN.

CryneHT, MoyydaeT OLEHKY «HeyI10BJIeTBOPHTEIbHO0» 332 paboTy, BHINOIHEHHYIO C IOJHBIM
OTCYTCTBHEM IPABUIIBHBIX OTBETOB B TEOPETHUECKOM MJIM MPAKTUYECKOW YaCTH BapuaHTa, UM padoTa
BBITIOJIHEHA B HE TIOJTHOM o0beMe (Menee 50% MpaBHIIbHO BBHITIOJIHEHHBIX 33JaHUN OT 001Iero oobeMa
paboThI).



INPUJIO’)KEHUE B
OTAJIOHBI OTBETOB

BAPHUAHT 1
Teopernueckas cocTaBJsilONIas BAPHAHTA:

1. IIpousBenenueM nByx Mmatpull A U B HaspiBaerca Mmarpuua C, 3JEMEHT KOTOpPOH,
HAXOJIAIIUICS Ha MEPECeYCHUH I-il CTPOKH U J-rO CTO0JI0Ia, PaBEH CyMME MPOU3BEICHHIA
3JIEMEHTOB i-i CTPOKH MaTpHIlbl 4 Ha COOTBETCTBYMOMIHE (IO MOPSAAKY) DJIEMEHTHI |-TO
cTosbia MaTpuIs! B.

2.  y—y0=k(x-x0).

3. Jubdepenunan ¢ynkuua dy — 3TO0 MOPOM3BEAECHHE MPOU3BOAHON (YHKIMH  Ha
MpHpalieHne aprymenra AX.

4. Ilpenen oTHOLIEHHs ABYX OECKOHEUHO MasblX MIIM OECKOHEUHO OONBIIMX IPH X —> X,
GyHKIUI paBeH Mpeleiny OTHOILIEHUS WX MPOU3BOJHBIX (€CIIM OHU CYIIECTBYIOT) MpH
X—=>X,.

5. Teopemal. Ecim B HEKOTOPOHl OKPECTHOCTH TOYKH X, CIPAaBEAJIMBO HEPABEHCTBO

f(x)<g(x), o lim f(x)<Ilim g(x).
X=X X=X
Teopema 2. dyHKIMA MOKET UMETh TOJIBKO OJIUH IIPEAEI IPH X —> X, .
Teopema 3. Eciu ¢ynxuun f(X) um Q(X) UMEOT KOHEeuHble INpeAenbl HpH X —> X,, TO

KOHEYHBIE MPEeNbl IPH X —> X, TaKkke OyayT UMETh
1) ux anrebpanyeckas cymma lmo(f xX)xg (X)) = !ETQO f(x)+ XITQO 9(x);
2) ux npomssenerie lim (f()-9(x)= lim £ (x)- lim g(x);
lim f(x)

3) ux gactroe lim 1) _ =%
% g(x)  lim g(x)
X=Xy

npu ycinosuu, uro lim g(x) = 0.
X—>Xg

Teopema 4. Ecmm lim f(x) >0, To B HEKOTOpOWH OKPECTHOCTH TOYKH X, CIIPaBEIIHBO
X—>X%g

HepaBeHncTBo f(X)>0.
Teopema 5. Ecm ¢ynkmus f(X) mMmeeT KoHeWHbIH mpenen mpu X —> X,, TO B HEKOTOPOH

OKPECTHOCTH ToukH X, GpyHkiusa f(X) orpanuuena.



Teopema 6. Ecnu ¢ynkuus f(X) umeer koHeuHslil mpepen mpu X — X, lim f(X)=a, To B

li
X—>X%g
HEKOTOPOH OKPeCTHOCTH TOUKH X, GyHkuuro f(X) MOXHO IHpeACTaBHUTh B BHIEC CyMMBI
f(X) =a+a(x), rne a(x) — 6eckoHedHo Manas Ipu X —> X, GYHKIMSL.

Teopema 7. Ecnu B HEKOTOPOH OKPECTHOCTH TOUKH X, GyHKIMIO f(X) MOXHO IpEICTaBUTH B BHIC

cymmel f(X) =a+a(x), rae a(x) — 6eckoneuno manas npu X — X, GYHKIUS, @ — HEKOTOPOE YHCIIO,

to pynkuus f(X) nmeer KoHeuHsIH npenen mpu X — X, lim f(x)=a.
X—>X,

Teopema 8. Ecmu ¢ynkuus o(x) — OeckoHe4HO Manmas HOpU X —> X,, TO QyHKIHA
1
px) = — OecKkoHEeuHO OoubIIast mpu X — X, .
a(x)
Teopema 9. Ecmu ¢ynkuus S(x) — OeckoHeuHo Oonblias HOpu X —> X,, TO GYHKIHA
a(x) = A — OECKOHEYHO Majast IpU X —> X, .
X

BAPHUAHT 2

TeopeaneCKaﬂ COCTABJ/JIAKOIIAA BapuaHTa:

ay ap

1. Omnpenenurens BTOPOTO MOPSIKA p
21 22

— 9TO YUCIIO, PABHOE @, dy, — 1,0y, -

;. dpp dgg
OnpezenuTens  TPeTbero  MOPSIKa Ay, Qy, Ay —  3T0  YHCIO,  paBHOE
a3 043z dg

1 pplag + Ay a3ty + Ao apth 3 — i gllppllyy — Gyl ag — oyl 3 -

2. Tlopsanok muddepeHInaIbHOro ypaBHEHUS — MOPSIOK CTapiieil MpOn3BOAHOM, BXOASIICH
B JaHHOE ypaBHEHHE.

3. Tpsmele y=KkXx+b u y=Kk,Xx+b, mapauensHel TOorma W TOJBKO TOTJa, KOTJa
npsmeiMa K, =K, .

4. BekTOpHBIM IPOW3BECHHEM BEKTOpa & HAa BEKTOp D HasbIBaeTcsi BEKTOp C, JUIMHA
KOTOPOT'0 YHMCIICHHO paBHA IUIOLIAAN MapajuiejorpaMma IOCTPOSHHOTO Ha BEKTOpax a M
b, mepneHAMKYISAPHBIA K IUIOCKOCTH 3TUX BEKTOPOB M HAIPABJICHHBI TakK, YTOOBI

HanMEHbIllee BpamieHHe OT & K D BOKpYr BekTopa C OCYHIECTBISUIOCH HPOTHB YacOBOM

CTpPEIKH, €CIIM CMOTPETH C KOHIIA BEKTOpa C.

5. z=z|e"¥,rue ¢ —apryment 4mcia Z.



1.

2.

BAPUAHT 3
TeopeTnueckasi cocTaBJIAIOIIAA BADHAHTA:
CaoiicTBa onpeaenuTesneu.

1. Ilpu TpaHCIOHUPOBAHUU KBAIPATHOI MATPUIIBI €€ ONPEIeTUTENh HE MEHSIETCS.

2.  OO6muii MHOXKUTENb B CTPOKE MITU CTOJIOLIE MOKHO BHIHOCHUTD 32 3HAK OINPEIETUTENs.

3. Ecnu aBe cTpoKH WM J1Ba CTOJOLA OMPEACTUTENS TOMEHATh MECTaMH, TO ONPEACIIUTENh
IIOMEHSIET 3HAK.

4.  OmpeznenuTenb ¢ AByMs PaBHBIMU CTPOKAMHU WJIHM CTOJIOIIAMH paBeH HYJIIO.

5. OmpenenuTtenb, COAEPKAIINI HYJIEBYIO CTPOKY, paBEH HYJIIO.

6. Omnpenenurens He M3MEHHUTCS, €CIIM K KAaKOW-TO €ro CTPOKE WM CTOJOLY NpUOaBHUTH
APYTYIO CTPOKY WM CTOJOCH, YMHOKEHHBIH HAa HEKOTOPOE YHUCIIO.

7. Omnpenenutens MNPOU3BEACHHUS MaTpPUIl PaBEH MPOU3BEACHUIO OMpEIETUTENeH 3TUX
marpuil: |A-B|=|Al-|B.

Jlist Toro 9ro0bl MccienoBaTh QyHKIUO f(X) Ha MOHOTOHHOCTH M 3CTPEMYMBI, HAIO CHadasa
Haiitu obnacth ompenencuus Gpynkuuu D(f), a 3arem 1) Halitn npousBoanyto ¢QyHkiuo f'(x);

2) HaliTH KpUTHYeckue TOYKH (Toukd, B kotopeix f'(x)=0 wmm f'(x) He cymecrByer);
3) OTMETUTh Hal/ICHHBIC KPUTHYECKHE TOYKHM Ha YHCIOBOM mpsiMoi, onu pazouBaror D(f) Ha
YaCTUYHBIC IPOMEXKYTKH; 4) ompenenuth 3Haku mnpousBogHod  f'(x) B momydeHHBIX
NPOMEXYTKax; 5)cumenath BbiBOAbL: a)Tam rae f'(x)>0, ¢ynkums Bo3pacraer, Tam, rue
f'(x)<0, ¢yakuus yOwBaeT, O)ecnu TmpH MepexoAe Yepe3 KPUTHYECKYI0 TOUKY,

IIpUHAJICIKAITYTO D(f), IIpou3BoaAHad MCHACT 3HAK C «T» Ha «—», TO B 3TOU TOUKE MaKCUMYM, €CJIN
C «—» Ha «T», TO B 3TO# TOUKE MHWHUMYM, €CJIM HEC MCHACT 3HAK, TO OKCTpEMYyMa B 3TO# TOUYKE HET.
OOBIKHOBEHHOE I[I/I(l)(l)epeHLII/IaHBHOC YPaBHCHUC — YpPABHCHHUEC, CBA3BIBAIOIICC HE3aBUCHUMYHO

TIepEMEHHYI0, HCKOMYIO (DYHKIIHIO M TIPOM3BOHEIE HcKoMoit dyrkmmn: F(X, Y, Y, Y",....y™) =0.

n
Ecmu cymecTByeT mpenen HMHTETPATbHOW CYMMBI Z f(&)Ax, mpu A—>0 (A — nnmHa
k=1
HAMOOJIBIIIET0 YACTUYHOTO OTPE3Ka), KOTOPBIA HE 3aBHUCHT OT Crocoba pa3dueHus oTpeska [a, b]
Ha YacTH4YHble W BbIOOpa To4yek &, HA YaCTHYHBIX OTpe3Kax, TO OTOT Mpeles Has3bIBAIOT

omnpezeaeHHbIM HHTErpasioM ot ¢Gyakiuu f(X) Ha orpeske [@, b] 1 0003HAYAIOT CHMBOIMYECKUM

b
BBIpaKEHUEM j f(x)dx.

a

Ecmu dpyakmus a(x) — OeckoHeuHO Manast Ipu X — X,, To GyHKnus f(x) = o — OECKOHEYHO
a(x
Oonblasg mpu X — X, .
1
Ecmn ¢yskuus f(x) — OeckoHeuHo Oonbmas mpu X — X,, To (yHkmus «a(x)= 50) —
X

OECKOHEYHO Majas MpH X — X, .



BAPUAHT 4
Teopernyeckasi COCTABJIAIOLIAA BAPDHAHTA:

Marpuia pazmepa mxn — NpSAMOYTroJibHas TabauIa Yuces u3 M CTPoK M N cTos0IoB. Marpuria-
CTpOKa — MaTpHIla, COCTOAMIasl U3 OJHON cTpoku. Matpuiia-cronber; — MaTpuia, COCTosIIas 13
OJIHOI'O CcTOJIOIIA.

DJUIATIC — TEOMETPUIECKOE MECTO TOYEK IIOCKOCTH, ISl KOTOPBIX CyMMa PAcCTOSHUU IO JIBYX

JAHHBIX TOYEK (Ha3bIBaeMbIX (POKYCaMH) MMOCTOSTHHA U OOJIBIIIE PACCTOSHUS MKy (PoKycamu.
2 2
XY
Kanounnueckoe ypaBHeHue simmmca: — + < =1.
a® b
Jlnst Toro 4roObl mccienoBath rpapuk ¢GyHkipu f(X) Ha BBITYKJIOCTh, BOTHYTOCTh M TOUYKH
nepernba, HaJ 0 CHavana HaWTH obsacthk onpeaencuus Gynkiuu D(f), a 3atem 1) Haiitu BTOpYIO

npousBoaHyto ¢yHkuuto f"(x); 2) HaiiTm TOYKM, MOMO3pUTEIbHBIC Ha Meperud, (TOYKH, B
kotopeix f”(x)=0 wmwmm f"(x) He cymectByer); 3) OTMETHTh HaiICHHBIC MOJO3PHUTEIIbLHBIC a

neperu0 TOYKM Ha YHCIOBOI mpsiMol, oHu pasouBaror D(f) Ha wacThuHble MPOMEKYTKH;
4) onpenenauTh 3HAKU BTOPOH mpou3BogHoi f”(X) B MOmydyeHHBIX MPOMEXYTKaX; 5) caenaTb
BeIBO/IbL: @) TaMm Ttae f”(x) >0, kpuBas Bornyras, tam, rae f''(x) <0, kpuBas Beimykias; 0) eciu
IOpy TepexoJie 4epe3 IMOA03PUTEIbHYI0 Ha meperud Touky, npuHamiexkamywo D(f), Bropas
MPOM3BOIHAS MEHSET 3HAK, TO 3Ta TOYKA €CTh TOYKa neperuda rpaduka ¢pyakuuu f(x), eciu He
MEHSIET 3HaK, TO Iepernda B 3TOW TOYKE HET.

YToObl MOMYYUTh CyMMY ABYX BEKTOPOB, HY)XHO W3 MPOU3BOJBHOW TOYKU OTIOKHTH 3TH JIBa
BEKTOpPa W TIOCTPOMTHh Ha HHX Mapajuiesiorpamm. JlparoHanp napajiienorpamMma, MCXOMsIIas U3
Ha4yaJbHOU TOUYKH, U OyIeT CYMMOH 3aJaHHBIX BEKTOPOB.

[lpy yMHOXKEHMHM KOMIUIEKCHBIX YHCEl B TPUTOHOMETPHYECKOH (opMe HUX MOIYIH
HEPEMHOXKAIOTCS,, & apryMEeHThl CKIAAbIBArOTCs. [Ipu  JeieHHH KOMILICKCHBIX 4YHCElT B
TPUTOHOMETPHYECKOH (hOpME UX MOIYIIH JCIATCS, & APTYMEHThI BBIYUTAOTCS.
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