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I ITacnopTt poHAOB OLIEHOYHBIX CPEACTB

1.1. Obaacme npumernenus

®onp oueHouHbIX cpeacTB (POC) npenHazHadeH ISl IPOBEPKU Pe3yIbTaTOB OCBOEHUS
nucuuminael - OILO1  «Marematuka», BXxoAsimied B COCTaB MNPOrpaMMbl  MOATOTOBKHU
CHELMAINCTOB CpPEeIHEro 3BeHa Mo chenuaigbHocTH: 25.02.08 DxcmmyaTanus OecuIOTHBIX
aBUALIMOHHBIX CUCTEM.

OObeM yacoB Ha ayJUTOPHYIO HArpy3Ky IO AUCHUIUIMHE 152 yaca, Ha CaMOCTOATENbHYIO
paboty 58 yacos.

1.2. Obvexkmul oyenusanus — pe3yromamol 0CE0EHUS OUCYUNTIUHDL
®OC 1n03BOJAET OLEHUTH CIEAYIOIUE pEe3yNbTaTbl OCBOEHUS JAUCLUIUIMHBI B
cootBercTBUU ¢ PI'OC cnemumansHocTr 25.02.08 Dxcrutyatanuss OSCIUIOTHBIX aBHUAIMOHHBIX
cucTeM pabouel mporpaMMoi TUCIMITIHHBI «MaTtemMaTukay:
YMEHHA:
- pemaTh MPHUKJIAJHBIE 33/1a41 B 00JIaCTH NMPO(HECCHOHAIBHOM JesITeIbHOCTH;
3HAHUA:

- 3HAYCHHE MaTeMaTHKH B MPO(ECCHOHAIBHOM JieaTenbHOCTH U Tpu ocBoeHuu [1I1CC3;

- OCHOBHBIE MAaT€MaTHYECKHME METOJbl pEIICHHUs MPUKIAAHBIX 3a7ad B OO0JIACTH
npohecCHOHATLHOU IS TEIILHOCTH;

- OCHOBHBIC ITOHATUS M METOJbl MaTEMaTHYECKOI0 aHaN3d, NUCKPETHOM MaTEeMaTHKH,
JUHEWHOU anreOphl, TEOPUU KOMIUICKCHBIX YHCEN, TEOPUU BEPOSTHOCTEH M MaTeMaTHYECKOU
CTaTHCTHKY;

- OCHOBBI HHTETPAIBHOTO U JU(PepeHIINATHLHOTO HCUHCICHHUS.

BelienepeuncieHHbIe YMECHUS, 3HAHMS HAMPaBICHBI Ha (OPMUPOBAHHE y OOYYAIOIIUXCS
CIEAYIOUMX 00IIMX M MPOodecCHOHAIBbHBIX KOMIETEHIMM:
OK 01. Bwibupamv cnocobvl peuwieHus 3a0ay nNpoghecCUOHANbHOU OesmeibHOCU,
NPUMEHUMENLHO K PA3TUYHBIM KOHMEKCIMAM.
OK 02. Ocywecmenams noucKk, anaius u uHmepnpemayuio uHgopmayuu, Heodxooumou
07151 BLINOJIHEHUS 3A0a4 NPOPeCCUOHATbHOU OesIMeNbHOCTU.
OK 04. Dppexmusro 83aumooeticmeosams u pabomams 8 KOLIEKMU8e U KOMaHoe.

2. Dopmvl KOHMPOAS U OYEHKU Pe3VTbIMAmMO8 0C80EHUS OUCYUNTUHDL
KoHTposb 1 olLieHKa pe3ysbTaTOB OCBOEHUS — 3TO BBISBICHHUE, U3MEPEHUE U OLIEHUBaHUE
3HaHUH, YMEHUH U (HOPMHUPYIOMUXCA OOLUIMX U MPOPECCHOHATBHBIX KOMIIETEHIMH B pamMKax
OCBOCHHMS JUCLUIUINHBL
B coorBerctBUM ¢ y4eOHBIM TUIaHOM croenuanbHOCTH 25.02.08 DOxcrutyaranus
OECIMIIOTHBIX ABUALIMOHHBIX CUCTEM, pabodeil MporpaMMoN AUCHUILIMHBL «MaTeMaTukay
npeaycMaTpuBaeTCs TEKYIIHA U IPOMEXYTOUHBIN KOHTPOJIb PE3yIbTaTOB OCBOCHHUS.

2.1 ®opMBbI TEKy1ero KOHTPOJIs

Texymuii KOHTPOIb YCIIEBAEMOCTH MPEICTABISIET COOOM MPOBEPKY YCBOCHHS YI€OHOTO
MaTepuaia, peryasipHO OCYIIECTBISEMYIO Ha IPOTSHKEHUH Kypca 00yUdeHUs!.
Texyuuit KOHTPOJIb PE3yNbTATOB OCBOSHUS TUCIUIUIMHBI B COOTBETCTBUM € paboueil mporpaMmoii u
KaJICHIapHO-TEMaTHYECKUM TJIAHOM MPOUCXOIUT MPH UCIIOJIB30BAHUU CIIEAYIOIUX 003aTeNbHBIX
(dbopM KOHTpOJIS:
— GbINONIHEHUE U 3AWUMa 1a060PaAMOPHLIX U NPAKMUYECKUx pabom,
- NPOBEPKA BbINOIHEHUS. CAMOCMOSAMENbHOU pabomvl 00yUAIOWUXC,
- NPOBEPKA BbINOIHEHUSL KOHMPOJIbHBIX pabom,
- 8bINOJIHEHUE U 3AUUMA KYPCOBO2O NPOEKMA (eciu npedyCMOmpeHo NPocpammor).
Boszmooicnvl Opyeue popmbl KOHMPOJISL — NPOEKMHAS 0esAMeNbHOCb, UCCIe008AMENbCKAS
oesimenbHOCIb U Op.



Bo Bpemst mpoBeieHns y4eOHBIX 3aHATHIA JOMOTHUTEIBHO UCTIONB3YIOTCS cieryrone GopMsbl
TEKYILIET0 KOHTPOJIS — YCMHbLU ONpoc, peuierue 3a0ad, mecCmuposanue no memam omoenbHbix
3AHAMULL.
BoInosHeHNe M 3a1IUTA NPAKTHYeCKHX padoT. [IpakTiueckrue pabOTh MPOBOIATCS C B0
YCBOGHUS U 3aKPEIUICHUS IPAKTUYECKUX YMEHHUH U 3HaHUH, OBJIaIeHHS PO(HECCHOHATBHBIMH
KOMITETEHIIMAMHU. B Xo71e nmpakTHyeckoil paboThl 00ydaroyecs mpuoodpeTaloT yMEHHs,
peayCMOTpeHHBIE paboueil MporpaMMoi TUCIUIUIMHBI, YIATCS UCHOIb308AMb (POPMYIbl U
NPUMEHAMb PA3TUYHbIE MEMOOUKU pacuemd, AHAIUIUPOBAMb NOJYYEeHHble Pe3Yabmamsl U 0e1ams
86160001, ONUPASACH HA MeOpemuiecKue 3HaHusl.
Crmcok mpakTHIecKux paboT:
e [Ipakrtuueckas pabora Nel «/leiicTBUsA Hal KOMIIJIEKCHBIMHM YHCIAMH B anreOpandeckoit
dbopme»
e [IIpaktuueckas pabora Ne2  «JleiicTBusi Hax  KOMIUIGKCHBIMM  YHCJIaMH B
TPUTOHOMETPUUYECKON hopme»
e [Ipaktnueckas padora Ne3 «JleiicTBUsA HaJ KOMIUIEKCHBIMH YHCJIAMH B TTOKa3aTeIbHON
dbopme. Dopmyna Dinepar
e IIpaktuueckas pabora Ne4 «YpaBHEHHS B KOMIUICKCHBIX YHCIIAX)
e [Ipakrtuueckass pabora Ne5 «BplunciaeHrne 3HAYEHUH BBIPAKEHHH € KOMILICKCHBIMHU
YHCIIaMU»
e [IpakTnueckas padora Ne 6 «JleiicTBUS HaJl MaTPUIIAMU)
e [Ipaktnueckas pabora Ne7 «HaxoxaeHue ompeaenureneii BTOPOTO, TPEThHETO U
YETBEPTOTO MOPSIAKOBY
e [Ipaktnueckas pabora Ne§8 «Haxoxxaenue oOpartHOW MaTpuilbl. PemeHue maTpudHOTO
YpaBHEHUS»
e [Ipakruueckas pabora Ne9 «HaxoxxaeHue paHra MaTpUIbD»
e [Ipakrtuueckas pabora NelO «Pemenune CJIAY meronom [Maycca u Kpamepa»
e [Ipaktuueckas pabora Nell «MccnenoBanue CJIAY Ha coBmecTHOCTh. Haxoxnenue
oOmero u yactHoro pemeHust CJIAY»
e [Ipaktnueckas padora Nel2 «lIpumenenune mnpaBun auddepeHIMpOBaHUS s
HAaXO0KJICHUS POU3BOIHBIX)
e [IIpaktuueckas padora Nel3 «MccnenoBanue pyHKIIUN ¢ TOMOIIBIO IPOU3BOTHON
e [Ipaktuueckas pabora Nel4 «IIpousBogHas U ee MPHUITOKCHUS
e [Ipaktuueckas padora Nel5S «Haxoknenne mpou3BOAHOM (PYHKITMU ABYX MEPEMEHHBIX
IIEPBOTO ¥ BTOPOTO MOPSIAKOBY»
e [Ipaktuueckas padora Nel6 «HaxoxneHue sKkCTpeMyMoB (DYHKIIMH ABYX NEPEMEHHBIX C
ITOMOLIBIO TTPOU3BOTHOM»
e [Ipaktnueckas pabora Nel7 «OcCHOBHBIE METOABI HHTETPUPOBaHHSA. MeTon
MOJICTAHOBKH. »
e [IIpaktuueckas pabora Nel8 «OcHOBHbIE METOABI HWHTErpUpOBaHUsA. MeTox
HEOIPeIeICHHBIX KOA(PPHUIIMEHTOBY
e [Ipaktnueckas pabora Nel9 «OcHOBHBIE METOABI HHTETPUPOBaHHSA. MeTon
MHTETPUPOBAHUS 110 YaCTIAM»
[Tpaktuueckas padota No20 «Haxoxk1eHre HEONIPEACICHHBIX HHTETPATIOBY
[TpakTrueckas padota No21 «OnpeaeeHHbI UHTETPal U €r0 CBOHCTBAY
[TpakTrueckas padota No22 «BrruucieHue onpeaeieHHbIX HHTETPAIOB)
[Tpaktuueckas pabora Ne23 «JludbdepeHnmanbaple ypaBHEHHUSI C Pa3ACiISIONIMMUCS
IEPEMEHHBIMU»

IIpakTnyeckas padora Nel
«/leficTBUSI HAJl KOMILIEKCHBIMM YHCJIaMH B ajiredpanyeckoii popme»
3aoanue 1.



Haiitu kommiiekcHOe 4ncino zu3 paBeHCTBa 2+ 3i=z+4 41 .
3aoanue 2.

Haiitu ipon3sBeieHne KOMIUIEKCHBIX YKCEN ZU3 paBeHcTBa z, =3+2i u z, =—1—1i.
3aoanue 3.

o | S 1.
Halitu yacTHOE OT J€NIeHNs KOMIUIEKCHOTO YUCNA z, = —— 31 HA YNACIO z, =2+ gz .

3adanue 4.

1% .59
Haiitn i .

3aoanue 5.
Brruncnure
2 4
1 i3 1 i3
a) | ——+——| ; 0)| ——+——| .
2 2 2 2
IIpumepHbIe 3aJaHUsA VISl CAMOCTOSTEIbHON padoThl Ne 1
«/leiicTBUA HAJl KOMIVIEKCHBIMM YHCJIAMM»

Bapwuanr 1.
. z . .
1. JlaHbI KOMIUIEKCHBIC YHCIa Z;, Z,. Haiitu z, tz,, z,-z,, =L 1z, =15+8i, z, =4-3i.
VA
2
2. [IpencraBuTh 4UCIO z = 3 — 4i B TPUTOHOMETPHUYECKOH Popme.
2
3. Pemuts kBaapaTHOe ypaBHeHue X —Xx+1=0.
4. Haiity neiicTBuTeNnbHbIe uncna X Uy u3 ypasaenns (3+i)x—2(1+4)y=-2-4i.
Bapuanm 2
. z . .
1. JlaHbI KOMIUIEKCHBIC YHCHa Z,, Z,. Haitn z, *z,, z,-2z,, = : 2, =9-3i, z, =1+7i.
2
2. [IpencraBuTh YUCIO z = 2 + 3i B TPUTOHOMETPUUYECKOI opme.
2
3. Pemuts kBagpaTHoe ypaBHenue 2x +x+1=0.
4. Haiitu neiicTButenbHble uncia X u 'y us ypasnenus (1+20)x—3(1-2i)y=1+i.

IIpakTnyeckas padora Ne2
«/JledicTBUSI HAl KOMIUIEKCHBIMM YMCJIAMHU B TPUTOHOMETPUYECKO opme»
3aoanue 1.

Jlano z, = 2(cos 60° +isin 600) uz,= 3((:051200 +i sin120°). BBIY4HCIHTE Z, * Z, .
3aoanue 2.

HaHo z, = 3(005300 +isin 300) uz,= 2(cos600 +isin 600). Bbluucuts —L .

Z
3aoanue 3.
Bripaszute sin4@, u cos4¢ 4depes3 sing U cos@.
3aoanue 4.
Hano z, =2[cosZ+isinZ | u z, = 3| cos Z +isinZ |. Haitgure a) z,°z,; 0) 4,
3 3 6 6 z,

— z

B) 2 DYz imz z. o) |
Z

3aoanue 5.
Boruuciure: (1+i) .

IIpakTnyeckas padora Ne3
«/leficTBUA HAJl KOMIIEKCHBIMH YHC/IAMH B II0OKa3aTe1bHOH (popme. Popmy.ia
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Jilnepa»
3adanue 1.
[TepeBenute uncna B moka3aTelbHYIO (JOPMY U BHITIOTHUTE YMHOKEHUE.

Jlano z, = 2(cos 60° +isin 600) uz,= 3((:051200 +i sin120°). BBI4HCIUTE Z, * Z, .
3aoanue 2.
I[lepeBeuTe YKCIIa B TIOKA3aTENbHYIO (POPMY U BBIITOJHHUTE JEICHHUE.

HaHo z, = 3(005300 +isin 300) uz,= 2(cos600 +isin 600). Bblaucuts —L .

Z
3aoanue 3.
[lepeBeauTe uncina B IOKa3aTelbHYIO (OPMY ¥ BBITIOJTHHUTE JICTICHHUE.
z = 2 — 2i, n = 6. Haiitu Bce 3HaueHus1z™.
IIpakTnyeckas padora Ned
«YpaBHeHHl B KOMILIEKCHBIX YHCJIAX)
3aoanue 1.
Haiinure xu yn3 ypaBHeHus
1)(1+2i)x+(3-5i)y=1-3i.x,y e R.
2) (1-3i)x+(4+5i)y=1+3i,x,y € R.
3aoanue 2.
PemmTe kBagpaTHBIC ypaBHEHUS:
a) x> +x+1=0; 6) x> —x+1=0; B) x> +1=0; r2x°+3=0.
3aoanue 3.
Pemre ypaBHeHus:
a)x3 = 8; 6)x* = —16.

IIpakTuyeckas padora NeS
«BpIYHCIIeHHe 3HAYCHUI BBIPAKEHUH ¢ KOMILIEKCHBIMHU YU CIAMI»

3aodanue 1.
Haust uncna z, =2+3i u z, =1-2i. Haiiaure uncna: a) z, +2,; 6) z, —2,; B) 2, Z,;

3aoanue 2.

Hano: z=2+i.Haiigure z",ecniu n=2,3,4.

3aoanue 3.

Haiigure xu yu3 ypaBHEHUS (1 + Zi)x + (3 — Si)y =1-3i.x,yeR.
3aoanue 4.

Haiiaure KOMIUIEKCHO-COIPS)KEHHBIE YHCIIA IS CJICAYIOIIMX YHUCEN U MOCTPOUTE UX Ha
KOMIIIEKCHOH INIOCKOCTH:

a) z=3-2i; 0) z=-2—1i; B) z=15i; rz=i; n)z=06.
3adanue 5.
Briunciaure

a)(Z—Zl)(3+4l)—6l; 6)(2+21)(6—1)+1

i+1 (2i+1)3



IIpakTuyeckas padora
Ne6 «/leiicTBUSI ¢ MATpULIIAMIDY

3aoanue 1.
1 01
1 0 2
Beruncinuts npoussenenue marpuil AB, rue A= 31 0 ;B=|5 1 4].
2 01
3aoanue 2.
3
21 1
Haiitu npoussenenus marpuil AB u BA, tne A= 0 3 2 ; B= 5
-1 1
3aoanue 3.
. 5 1 2
Haiitn A, e A= .
3 4
3aoanue 4.

2 4
BhIunciuTh 3HaueHHe MHOrowieHa f(x)=2x" —5x+3 ot MaTpuipl 4= (1 Oj'

3aoanue 5.

01
1 2 3
Haiitn marpuny C=A4" 3B, rae A:[O | 2]; B=|5 6|
0 3

3aoanue 6.
3 -4

IIpumepHbIe 3a1aHUS 1JISI CAMOCTOATEJILHOM padoThl Ne 2
«Onepanuu Hax MaTPULIAMU»

I -2
Haiitu matpunty A" u ee cnen: A =( J; n=3.

Bapuanr 1.
1. Haiitu Mmatpuny C =-24 +3B.
1 =2 0 0 2 1
3 2 1 -2
a) A= ; B= . 0)A=|3 2 -1 B=|1 0 0
1 -4 0 3
0 1 2 1 0 -1
2. Beruncnouth Matpuny D = (A -B)T + C? W HalTH ee Clel.
3 1
1 2 3 1 4
A= ; B=[2 0 C= .
305 0 3
0 1

3. Haiitn 3HaueHne maorounena f(X) or MaTpuipl A :
: 3 -1
f(x)=x"—-2x+1; A= .
1 2
4. Bospemute MaTpuily A M3 3ajaHus 3 B KyO, U HaiiuTe ONpeleNuTeNb Pe3ylbTaTa,
T.C. ‘A3‘ -?

Bapuanr 2.
1. Haiitu matpuny C =-24 +3B.



0o 1 2 I 1

201 1 -4
a) A= . B= . 6)A=|1 -2 0} B=|o0 .
30 2 3
302 -1 -1 0 -1

2. Beruucaute Matpuny D = (A . B)T + C? W HaliTH ee CleN.
1 2
-1 0 2 2 -1
A= . B=|3 0 C= )
2 1 1 1 O
0 1

3.Haiitn 3Hauenne MHorowtena f(X) or mMarpus! A :
5 1 3
f(x)=x"+4x+4; A= .
2 -1
4.Bo3Benute matpuily A W3 3afaHus 3 B KyO, M HAUAUTE OMpPEEIUTENh PEe3yJIbTara, T.C.

‘A3‘—?

IIpakTnyeckas padora Ne7
«HaxoskneHne onpeaenunTesieil BTOPOro, TpeTbero 1 4eTBePTOro NOpsaAKoB»

Breraucnure OIPCACIIUTECIIN:

1 -2
Lls 6l
-3 —4
S
1 -2 0
3 3 4 =2
-4 0 1
-2 8 0
4. 17 1 9
—4 2 2
1 4 1 2
5 2 0 -1 3
11 -3 0 1
2 1 2 4
0 4 1 2
6 2 1 -3 1
-4 2 0 1
4 1 3 0

IIpumepHbIe 3aJaHUA 111 CAMOCTOSTEJILHOM padoThl Ne 3
«BprunciieHue onpeneauTesen»

Bapwuanr 1.
1.Boruncnute npoussenenue marpul A u B. Halitu onpenenurens npou3BeaeHusl.
2 0
120
A= :B=|1 2
512
3 1

2. BoluucnuTh onpenenuTenu TPeThero nopsaKa:



-1 4 3

0 3 -2
8§ -1 5

3. BbrunucauTs onpenenuTens YeTBEPTOro NopsaKa:
1 -2 4 1
2 3 41
2 -4 0 2
-1 1 23

Bapuanr 2.

1. Beruncnuts npoussenenue Mmarpun A u B. Haiitu onpenenurens npon3BeaeHUs.

1 2
512
A= ; B=|5 1
031
0 3

2. BoluucnuTh onpenenuTenu TPeThero nopsaKa:

2 -1 3
I -2 0
-5 3 1
3. BeruucauTs onpenenuTenb 4eTBEPTOro MopsiKa:
1 2 3 4
-2 3 0 1
3 4 -1 2
-1 1 2 3

IIpakTuyeckas padora Ne§
«Haxoxnenune o0paTHoil MaTpuLbl. PelieHne MATPUYHOTO YpaBHEHUS»

Haiitu oOpatHyro MaTpuIly K 3aJaHHOI 110 popmyrie

AT = o Al
1 Bapuant 2 BapHaHT
2 3 1 1 1 1
(1 -2 3 ) (1 -2 1)
4 -1 -3 3 3 3
4 BapuaHT 5 BapuaHT
2 3 1 1 3 1
(1 -2 3 ) <1 -2 3 )
4 1 -3 4 1 -4
7 BapuaHT 8 BapuaHT
1 3 1 1 1 2
(1 -2 3 ) <1 -1 5 )
4 1 -4 4 1 -1
10 Bapuant 11 Bapuant
1 1 2 2 2 1
(1 -1 6 ) <1 -3 3 )
4 1 -1 7 1 =3
13 BapuaHT 14 BapuaHT

3 BapuaHT

1 3 1
1 -2 3
4 1 -4

6 BapuaHT

1 1 2
(1 -1 )
4 1 -1

9 BapuaHT

1 3 1
1 -2 3
4 1 -4

12 BapuaHnt

1 1 3
(1= )
1 1 -3

15 BapuaHT



2 1 2 1 1 1
1 -2 3 1 -2 1
4 1 -3 3 3 =3

IIpakTnyeckas padora Ne9
«HaxoxneHue paHra MaTpulb»

1 1 3
(1= )
2 1 =2

Haiitu panr maTpuisl:

1 Bapuant 2BapuaHT
1. Haiitu panr maTpuLbl 1. Haiitu panr maTpuLbl
1 2 5 -6 1 2 3 -6
< 4 -6 2 —2) < 1 6 2 —2)
-2 3 -1 1 -2 8 -1 4
3BapuaHT 4 BapuaHT
1. Haiitu panr maTpuLbl 1. Haiitu panr maTpuLbl

1 2 3 -6
< 1 6 2 -2 )
-2 -4 -6 12

1 8 5 6
<4 -6 2 —2)
2 3 -1 1
IIpakTnueckas padora Nel0

«Pemenne CJIAY meronamu I'aycca u Kpamepa»

3adanue 1.
Pemmute cucremy meromom l'aycca, MaTpuuHBIM CIIOCOOOM W HUCHOJIB3YS IPABHIIO
Kpamepa.
3)61 — Xy +X3 =12
5x1 +X2 +2X3 =3
X 1+)C2 + 2)63 =3

3adanue 2.
Pemmuth cuctemy meromom ['aycca, MaTpU4HBIM CIIOCOOOM U HCIOJB3YysS MPABHIIO
Kpamepa.

2x—y+z=4

x+3y—z=7
3x—y+4z=12
3aoanue 3.

Pemmute cuctremy meromom ['aycca, MaTpu4HBIM CHOCOOOM M HCIIOJIB3YS IPABUIIO
Kpamepa.

2x+3y—4z=3
3x—-4y+2z=-5
2x+T7y—-5z=13
IIpumepHbIe 3aJaHUA IS CAMOCTOSITEILHOM padoThI Ne 4
«Pemenne CJIAY»
BapuanTt 1

1. Peminth cucremy nuHeHHbIX anreOpandyeckux ypasaenuit (CJIAY):

9



a) metonoM Kpamepa;0) MeTo0M 00paTHON MaTpHIIb;

B) MeTojaoM ["aycca

3x,+2x, +x;=-8

2x, +3x,+x,=-3

2x, +x, +3x;, =-1

Bapmuanr 2

1. Pemuth cucremy nuHelHbIX anreOpandeckux ypaBHeHuit (CJIAY):
a) metogoM Kpamepa;0) MeTo0M 00paTHON MaTpHIIb;

B) MeToaoM ["aycca
2x,—3x, —x;=—6
3x, +4x, +3x;=-5

X+ x4+ x;=-2

IIpakTnyeckas padora Nell
«HUccaenosanue CJIAY Ha coBMecTHOCTEL. Haxo:xaeHHne 001Iero 1 4YaCTHOI0
pewienusi CJIAY»

1 BapuanT
Uccnenosars cucremy Ha
coBMeCTHOCTh. Eciu cucteMa
COBMECTHA, ONIPEACIUTH KOJIUYECTBO
PELIEHUI CUCTEMBI:
2X1+Xy — X3+ 2%, =2
X1 —3X, +4x3—x, =7
2X1+x3—x4,=9
HccnenoBaTh Ha COBMECTHOCTD H
HaWTH 001IIee PEeIIeHHE U Ba JTHOOBIX
YACTHBIX PEIICHUS] CUCTEMBI:
{le +x, —x3=4
3%y +x, +x3 =2

3BapuaHT
Hccnenosats cucreMy Ha
coBMecTHOCTh. Ecnu cucrema
COBMECTHA, ONPEETUTh KOJIHMYECTBO
pELLIEHUI CUCTEMBI:
2X1+2x5 — 3x3 +2x4 =2
X1 —3x, +4x3—x, =7
—4x; — 4x3 + 6x3 — 4x, = —4
HccnemoBaTh Ha COBMECTHOCTh M
HalTH 001IIee PEeIIeHHEe U Ba JTHOOBIX
YACTHBIX PEIICHUS CUCTEMBI:
4x, + 3xy — 2x3 =7
{ X1 +x, +x3 =2

2BapuaHT
Uccnenosars cucremy Ha
coBMeCTHOCTh. Eciu cucteMa
COBMECTHA, ONIPEACIIUTH KOJIUYECTBO
peleHui
2X1+Xy; — X3 +2x4 =2
CHUCTEMBI:Y X1 — 33Xy +4x3 — x4 =7
4x, + 2x3 — 2x3 +4x, =9
HccnemoBaTh Ha COBMECTHOCTE M
HalTH o0IIee pelieHne u qBa JIF0ObIX
YACTHBIX PEIICHUS] CUCTEMBI:
X1 — Xy, +2x3=4
{le +2x, +x3=1

4 BapuaHT
Hccnenosats cucreMy Ha
COBMECTHOCTh. Eciu cucrema
COBMECTHA, OMPEEIUTh KOJIHMUYECTBO
pELLIEHUI CUCTEMBI:
—2x1+2x; —4x3 + 6x4 = 2
X1 — 3%y +4x3 —x4 =7
X1 — X3 +2x3 —3x, = —4
UccnenoBaTh Ha COBMECTHOCTH U
HalTH 001IIee PEeIIeHHE U Ba JTHOOBIX
YaCTHBIX PEIIEHUsI CUCTEMBI:
X1 —3x, +x3 =3
{xl —2x; +4x3; =8

IIpakTyeckas padora Nel2
«IIpumeHenue npaBu.1 ¢ depeHINPOBAHNSA A1 HAXO0KIECHUS POU3BOIHBIX»



3aoanue 1.
Haiitu npoun3BoHbIe PYHKITHI:

D yex AR 6y

3aoanue 2.
Haiitu npou3Boguyro GyHKIMH y = f(X) ¥ BBIUUCIUTH €€ 3HaUYEHHE B TOUKE X =1

D) yoxt (et 6 y=15( - m) ye

xP x4+l
3aoanue 3.
Haiitu npon3BoaHbIe PyHKITHI:

/xz—l X =1
=(+/ 3 0) y=3 ; = }
a)y (Vx +5) )y x2+1 B)y \/;

3aoanue 4.
Haiitu npon3BoaHbIe PyHKITHI:

:B) y=e'; 1) y=++2x

x2+1°

2 4
x -1 .
a) y=vimnii+m(x+1); 6) y=( 2+J ;) y=xsin(cosx).
x
3aoanue 5.
Haiiti mpon3BoaHbIe BTOPOTO MOPSIKA QYHKITUA:
a) y=x" —4x" +5x-1; 6) y=sin’3x; B)y:xln(x+l).

IIpumepHbIe 3a1aHUA JJIS1 CAMOCTOATEJIBHOM padoThl NeS
«HaxoxkneHue npou3BOIHBIX»
Bapuanm 1.
1. Haiitu mpousBogHbIe (PYHKITHI:

a) y=5x"-3x+2; 0) y=— 1;B)y=e3"; r) y=4/2-3x
x f—
2. Haiitu npousBoaHbIe (PYHKINN, HCTIONB3YS TeOpeMbl nudepeHupoBaHus:
3
a) y=x-In3x; 6) y= 2x .
x +1

3. Bbruucaurs:
a) y=cos3x+2sin’x; 6) y=5"+log, x.
4. HaiiTu TpeThIO NPOU3BOIHYIO QyHKIMHA (" — ?):

a) y=sin2x; 6) y=e**
Bapuanm 2.

1. Haiitu mpousBogHbIe (PYHKITHI:

5 x
a) y=3x"+5x-1; 0) y= 2+1;B)y=e4; r) y=A+1+7x

X
2. Haiitu mpou3BoHbIe PYHKIIUHN, UCTIONIB3YS TeOpEMbI TU(PEepeHITUPOBAHMS:
2
a) y=x"-In2x; 6) y= 3x :
x +1

3. BbrucIuTh:
a) y=sin2x—3cos’ x; 6) y=2""+1log, x -

4. Haiitu Tpethio pou3Boanyto Gynxuuit ()" —?):
a) y=C083x; 6) y=e"

IIpakTyeckas padora Nel3
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«HUccaenoBanue pyHKUMH ¢ MTOMOIUBIO IPOU3BOAHON»

HccnenoBaTh GyHKIMIO C IIOMOIIBIO POU3BOIHOM
4x? 2
x-3
1. Haiinem ob6nacte onpeaenenus GyHkuun. Tak kak QyHKIUsS MpeacTaBiIseT coooi apo0sb,

a KaK, U3BCCTHO HaA HOJIb ACIIUTL HEJIb35, TO 3HAMCHATECIIb HC JOJIKCH PABHATLCA 0.
Takum o6pa3om, X HE paBeH 3.

O6iacth onpeaeneHus D(y) = (— 00;3)U(3;+oo).
2. Haiinem ToukH nepecedeHus rpapuka GyHKIUU C OCIMUA KOOPIUHAT.
C ocero Oy npu stom x=0, Torna y=2/3.Takum o0Opazom, (0;2/3) — Touka mepeceueHus ¢

ocbio Oy.
2 /
4x“ -2 1 2
C ocbro Ox npu 3ToM y=0, Toraga x—3 =0, oTkyna x = iﬁ = i? . CamocrosTenbHO

X —

y

BBIITUILIUTE JIBE TOUKH TepecedeHus ¢ ocbio OX.
3. Haiitu npomexyTku Bo3pacTaHus/yObIBaHWs (YHKLIHH, SKCTpeMyMmbl (yHKiuu. s
3TOTO BBIYUCIMM HPOHU3BOAHYIO

| 4x? —24x+2 ,
y = ﬁ Pemaﬁ ypaBHeHHe y = 0 , HaxoJuM TOYKHU HOI[O3pI/ITe.HBHBIe Ha
x-3
6+/14
9KCTPEMYM T . HOHBSYHCB PA3JI0KCHUCM KBAAPATHOI'O TPECXYJICHA MOXKHO 3aIlnMCaTh
( 6-+/14 j[ 6++/14 j
4x———[x—"F—
2 2 4(x —-X Xx —-X )
y’ = = 1 2 .

(x-3)? (x-3)?
Cnenaem cnenyoomuii pucyHok. Ha puCyHKEe OTMETUM TOYKH TMOJO3PUTEIIbHBIE Ha
AKCTPEMYM, BBIKOJIEM TOYKH, HE BOIIEIIIME B 00JiacTh ompeneneHus (GyHkouu. OOpaTuTe
BHUMAaHHE, 4TO X 1<x2.

yo oo - *
Y(X)/X\E’YQ / <
6-14) (6++/14
Taxkum o0pazom, GyHKIHS BO3pacTaeT Ha MPOMEXKYTKAX | — o0; u ;40 |, a

2 2

yOBbIBaeT Ha MPOMEKYTKAX u

6-414 ) [, 6+V14
2 o2 )
DKCTpEMYMbI

6-+/14 y6+\/ﬁ

2

3naueHust GYHKIMI BBIYUCIUTH CAMOCTOSITENLHO.
4. HaiitTn NpOMEXYTKH BBITYKIOCTH/BOTHYTOCTH rpaduka GyHKIIUU, TOUKH reperunda. s

max(y)=y n min(y) =

" o
9TOI'0 BBIYHMCJIIMM y U HOpUPABHACM K HYIIIO. HaI/II[eHHBIe TOYKHU — TOYKHU Hepem6a
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rpaduka ¢ynkumu. [pu f”" >0 ¢dynknus Beimykina BHH3( win BorHyta). [lpu f” <0
(GyHKLUS BBIITyKJIa BBEPX.
Beruncienus npoBecTH caMOCTOSITENbHO.
5. TMoctpoum cxematuuHo rpaduk QyHKIHHA
[TocTpoenue nposectu camocTosATeNbHO. CHavaa MpoBeeM BEPTUKAIbHYIO aCUMIITOTY X=23
INYHKTUPHOH JTUHKUEN. 3aTeM OTMETUM TOYKH N1€PECEUYEHUs C OCSIMH KOOPAMHAT, SKCTPEMYMBbI
¢ynkuuu u Touku meperm6Oa. [lamee mocienoBaTeabHO IJIABHOM JIMHUEH COEOUHSIEM BCe
TOUYKU B HAIIPaBJIEHUM CJI€Ba - HANpaBo. Ternepb MOXKHO NMPOBEPUTH NOCTPOEHHBIN Ipaduk
(GyHKIMH C Y4eTOM TIPOMEXKYTKOB BO3pAaCTaHMsA/yObIBaHMSA, BBITYKJIOCTH/BOTHYTOCTH
rpaduka QyHKIUH.

1. Haiitu obnacte onpeneneHust GyHKIIMH
2. Haiitu Touku nepeceueHus rpa¢uka GyHKIUN C OCSIMH KOOPAUHAT
3. Haiitu mpoMexxyTKu Bo3pacTanus/yObIBaHUs PYHKIIUU, SKCTPEMYMBI (YHKITUH
4. HaiiTn mpoMexXyTKH BBITYKIOCTH/BOTHYTOCTHU Tpaduka (pyHKIINH, TOUKHU Iepernda
5. Tloctpouth cxemMaTU4HbINA rpaguk QyHKITUU
1 BapuaHT 4 BapuaHT
f(x)=2x"=3x" —12x f(x)=x"=3x>-9x
2 BapuaHT 5 BapuaHT
f(x)=2x"=9x% +12x f(x)=x—6x" +9x
3 BapuaHT 6 BapuaHT
f(x)=2x" -3x" -36x f(x)=2x" —15x" +36x
7 BapuaHT 12 BapuaHT
f(x)=2x"+3x" -72x f(x)=x"+3x>—9x
8 BapuaHT 13 Bapuant
f(x)=2x" —15x" +24x f(x)=2x"+3x" —36x
9 BapuaHT 14 BapuaHt
f(x)=x"+3x" =24x f(x)=2x" +9x> +12x
10 BapuaHT 15 BapuaHT
f(x)=2x" +15x" +36x f(x)=2x"+3x" —12x
11 BapuaHT

f(x)=x"+6x>+9x

IIpakTyeckas padora Nel4
«IIpon3BogHAsA M ee MPUJIOKEHHUSI»

ITpumep 1. Teo IBIKETCS IPSMOIHHEHHO 11O 3a1aHHOMY 3aKoHy S(f) =31 +21° +5.

a. HaliTu MrHOBEHHYIO CKOPOCTB Tejla B MOMEHT BpeMeHH [, =1 cekyHny.

b. Haiitu yckopeHue Tea B MOMEHT BPEMEHH f, =2 CEKyHJIBL.

13



c. Haiitu, yepe3 CKkOIBKO CEKyHJ OT Hayana OTCYETa MTHOBEHHAs CKOPOCTb Tena Oymer
paBHa v,=44m/c.

d. Haiitn, 9epe3 CKOJIBKO CEKYH/] OT Havajla OTCYeTa yCKOpEeHHe Tena OyeT paBHO d).

Penitenue:
a) JU1st HaX 0K ACHUS CKOPOCTU BBIYMCIIMM IIPOU3BOIHYIO IIEPBOTO NOPsAIKa

v(t) =S '(t) =9¢* +4¢ . Toraa MrHOBEHHAs CKOPOCTH uepes 1 cexyHmy v(l) =13m/c.
b) JIi1st HAXOXKICHHST YCKOPEHHSI BBIYUCIMM BTOPYIO TPOM3BOIHYIO

alt)=v(t)=5"(t)=(s '(t)), = (9t2 + 4t) =18¢+4. Torxa uepe3 2 ceKyH/bl YCKOpeHHUE OyeT
a(2)=40m/c*.

c) Jlnst onpeenieHust BpeMEeHH, 110 UICTEYEHUU KOTOPOTo CKOPOCTh Tena OyneT paBHa 44m/c
HE00XO0/IMMO PELINTh YpaBHEHHE v(t) =9¢t* + 4t = 44 . Tlomy4aeM t=2 CeKyHIbL.

d) Jlns onpenenieHust BpeMEHH, 110 UICTEYEHUH KOTOPOro YCKOpEeHue Tena 0yeT paBHO
22m/c* HeoGXOAMMO PELIUT YPABHEHHE a(t) =18 +4=22. Ocraercs Haiiru t.

IIpumep 2. CocraBuTh ypaBHEHHE KacaTenbHOW K rpaduky GyHKuuu f (x): ix_i B TOYKE
X+
(I;1).

Pewenne:
o ycnoButo 3anauu xp=1 ¥ f(xg)=fp=1. YpaBHEeHUE KacaTeIbHOI UMEET BUJ
y= f(x0)+f(x0)(x—x0).
Taxum obpa3om, ocTaercs HAlTH
8

') =r—=

(3x + 1)2
1(1)=05
Torna ypaBHeHHE KacaTeIbHOW MPUMET BU]L
y=1+0,5x-1)
YMHOXXHM paBEHCTBO Ha 2
2y =2+x—1, orkyna nonyuum 2y=x+1.

3aoanue 1.
2

X
Jlana xpuBas y=ox CocTtaBuTh ypaBHEHHs KacaTeJIbHBIX: a) B TOYKax

nepeceueHust KpUBoOi ¢ mpsiMoil 3x+2y—4=0; 0) napaniensHOl U MEPHEHIUKYISPHON 3TOM
IPSIMOM; B) IPOXOASIINX Uepe3 TOUKY (2;-5).
3aoanue 2.

y 1 y y
Haiitu npousBogHyo GyHKIHUN y'=5x—1. 3HaueHusi NPOM3BOJHONW B HANJEHHBIX

Touxax y'(2)=0, y'(-4)=-3.

3aoanue 3.

Teno, BHIIYIIEHHOE BEPTHKANLHO BBEPX, ABUKETCA 1O 3aKoHY s(f)=4+8t—5t7, e
BBICOTAa s(f)U3MepseTcss B METpax, a Bpems { — B ceKyHnmax. Haiitu: a) ckopocTh Tena B

HaYaJIbHBIA MOMEHT; 0) CKOPOCTh TeJIa B MOMEHT COIPUKOCHOBEHHUS C 3€MJICH; B) HauOOJIBIIIYIO
BBICOTY ITObEMa Tella.

3aoanue 4.

Teno nBuxkercss MPSIMOJIMHEHHO O 3aKoHY s(¢). Ompenenuth CKOpPOCTh W YCKOPEHHUE

14



2t+1
> 1
t+3

TeJa B yKa3aHHbIH MOMEHT BpeMeHH ,: a) s(t)=t> —2t—t; t, =2;6) s(t) =

3aoanue 5.
Teno, GpOLIEHHOE BEPTUKAIBHO BBEPX, MABIDKETCS MO 3aKoHy: h(t)=9¢—2t>. Haiitu

HAa4YaJIbHYI0 CKOPOCTh M yCKOpeHHe Tena(f, =2) M MaKCUMaIbHYIO BBICOTY IOJIbEMa, IPH
KOTOpOH ckopocTh v(¢) =0.
IIpakTyeckas padora NelS
«HaxokneHue npon3BOaHON PYHKIMH IBYX MePpeMEHHBIX IEPBOr0 U BTOPOro

MOPHAIKOB»

Haittu npou3BOAHbIC Zy, Zy, Zxx, Zxy, Zyy:

1 BapuanT 2 BapuaHT
1.z =x%+ 3y3 + 6xy + 8xy? 1.z = x% + 5xy? — 4xy + 8xy?
2.z =2x3—3xy + 6y% + 8x 2.z =x3+ 8x%y + 6y + 8x
3BapuaHT 4BapuaHT
1.z = 3x3 + 5xy? — 4xy — xy* 1.z = x%y — 3xy3 + 2xy? + 4xy?
2.z =2x3+3xy* + 6yx* + 7y 2.z =5x3 — xy + 6xy% + 9y

IIpakTnyeckas padora Nel6«Haxoxaenne 3KCTpeMyMOB PYHKIMH IBYX
nepeMeHHbIX ¢ IOMONILI0 MPOU3BOIHOI»

Haiitu MakcuMyMbl 1 MUHUMYMBI (QYHKLIHU ABYX TEPEMEHHBIX:

1 BapuanT 2 BapuaHT
1.z =x%+3y% + 6xy 1.z = x% + 5xy + 8y?
2.z = 2x? — 3xy + 6y? 2.z = x% + 8xy + 6y?
3BapuaHT 4BapuaHT
1.z = 3x% — 4xy — y? 1.z = x% — 3xy + 2y?
2.z = 2x% + 3xy + 6x2 2.z = 5x% — xy + 9y?

IIpakTnyeckas padora Nel7
«OcHOBHBIE MeTOAbI HHTErPUpPOBaHus. MeTo MOACTAHOBKI)

1. BplunciuM onpeeneHHbli HHTErpal HEMOCPEACTBEHHBIM HHTETPUPOBAHUEM

V3 T T
[(cos(2x)—sin(4x—7z/2)Mx = [cos(2x)dx— [sin(4x—z/2)dx =
/2 /2 /2
l . T 1 V4 1, . . 1 T 37
=3 sin( 2x)|7[ 2t cos(4x—r/ 2)|7[ 1275 (sin(277)—sin(7))+ Z(COS(TJ - COS(TJJ =
=0

2. BeuuciIuM onpeeieHHbIN HHTErpai ClI0COOOM MOACTAHOBKH

3 t=x"+x,x=1, t=2,x=3,t=30 30
x3+x.32 1\ = ’ , i ’ ’ —(edt=e"— ¢
'!.e (x ’ )dx dt:(x3+x)dx:(3x2+l)dx '!.e © e

Brrancnuth HHTErpabl:
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10.

11.

12.

13.

14.

15.

16.

17.

(sin x—2cos x)dx

S ey N

/2

.[ 2xsin(x?) dx
0
4

7/
.[(3tgx —cos x)dx
/6
N
2xcos(x” + ) dx
0
/4
J.(6 sin(x +5) — ZCtg(x))dx
7/6
3

J~2x.+l

. dx
S X7+ X

j.(e"+1 —2cos(x — l))dx

=

Q
w
=

Y

(3¢™* —2In(x—1))dx

2x%+2
xe™ " dx

—_ e 0 N — 0 O O

3
N

J.(Z sin x —3cos(x — 7/2))dx

JiTa
Ixtg (x2 )dx
/6

z/3

[(sin(x) - tg(x = 7/2))dx
/4
3 352 42

2x3 +2x

dx

/4

I (tgx — 2 cos x)dx
—-r/4

/3

xctg (xz )dx

—

ﬁ
S

(e = 2In(x))dx

——
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18. sz " dx
T

19. [(x* = InCx +1))ax
0

20. j‘xe"2 dx

0

IIpakTuyeckas padora Nel8
«OcHOBHBIE MeTOAbI HHTErPHpPOBaHus. MeTo1 HeonpeaeJeHHbIX
k03¢ PUuMeHTOB)

[Ipumep.  BpluncnuMm  ONpeAeNeHHbII  MHTErpajgl  METOJOM  HEOIpeesIeHHBIX
KO3 (PULIUEHTOB

j- dx
X+ x

[TogsiHTErpanIbHOE BBIPAKEHUE UMEET BU]]

1

x*+x

3HaMeHaTeNb IpoOU MOXKHO Pa3I0kKUTh HA MHOKUTEIH

¥ Hx= x(x + 1)
Torpa moxabIHTErpajlbHOE BBIPAXKEHUE MOXKHO IPEICTaBUTh B BHJAE CYMMBI JIBYX IPOCTBIX
npobeit

1 A B

X*+x ox x4+l
rae A u B - HeusBecTHbIE KO3 (DUIIUECHTHI.
Haiinem ux, nis 370 cyMMy NpOCTBIX Apo0Oe MpUBEAEM K 0011ieMy 3HaMEHATEII0
1 Alx+1)+Bx

x*+x x(x + 1)
Tak xak 3HaMeHaTenu 1poOeil OJMHAKOBBIE, TO U YUCIUTENN AOJKHBI ObITh PaBHBL, TO €CTh
Alx+1)+Bx=1
[Tonoxum x= -1, 4T0OBI NPUPABHATH K HYJIIO CKOOKY YMHOXAaeMyIo Ha A,Toraa
-B=1, otkyna B=-1.
[Monoxum x=0, Torga nponazet ciaraemoe ¢ B, otkyna A=1.

3HayuT
P _t b
X H+x x x+1
Torna

-2[ - :j.ldx _.Z[lex = ln‘le2 —ln‘x+1H12 =2In2-In3= ln%

2
1 X + X 1 X 1X+

r dx t2 X i x
[ o et e
L X7+ Tx+12 > x° =1 vy X —x—06 L XT+x—2

3aganus:
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1 BapuaHT 2 BapuaHT
1 1
X. X
———dx dx
'([x2+5x+4 '!xz—4
3 BapuaHT 4 BapuaHT
j- dx j- xdx
1362+4)c 2x2+4x+3

IIpakTnyeckas padora Nel9

«OCcHOBHbBIE METOAbI HHTEIrPpUPOBaHUSA. MCTOII HHTECI'PUPOBAHUA M0 YACTAM)

[Ipumep. BerunciauM onpenencHHbli HHTErpal METOA0M HHTETPUPOBAHUA 10 YACTAM
[IpuBenem popmyiny HUHTErPUPOBAHUS IO YACTSIM JUIsl OIIPEJIETIEHHOIO UHTErpajia

b

ivdu = (uvx - leu dv

1
Iex (2x+5)dx =
0

3agaHus:

(Bx-1)e*" dx

= L

T

[ (3x—6)sin x dx

0

v=2x+5, dv:(2x+5)’dx: 2dx
du=e'dx, u= Iexdx =e"

=7€—5—2(€—1):5€—3

2
J-(2x+3)lnxdx (Bx—1)e**" dx
1

O T 1
= L

2
(3x+5)e” dx Ix Inx dx
1

= (2x+5)ex 1—216"dx:
( )2
0

(2x+3)Inxdx

— e 1O

(x+1)e* dx

[ L)

1 BapuaHT
2

J-(x —2)In xdx

1

2 BapuaHT

Vi

[(2x=3)cos xdx

0

3 BapuaHT 4 BapuaHT
/2 2
3x +2)cos x dx x+5)e™ dx
J(3x+2) [ Gets)

0

0

IIpakTuyeckas padora Ne2(

«Haxoxaenue HeonmpeaeJeHHbIX HHTErpajaoB»

1. HaiiTu unrerpansi:

a) f%;

Bapuanm 1.

B) j‘g;

6) [Vxdx;

F) J‘32x+1dx

2. HaiiTu uHTErpansbl METOAOM 3aMEHBI IEPEMEHHOM:
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a) I\/2+xdx, 0) J-Zx—l. B) J‘efsﬁsdx.

Haiitu uHTErpaibl, HCHOIb3Yys METOA HHTETPUPOBAHUS 110 YACTSIM:
a) J‘2xef3xdx ; 0) j2xln xdx .

Bapuanm 2.
Haiitu naTerpanst:

dx . 2/.3 . dx . 2x-1
D [ 5 6) [3/x dx: Ol N
. HaliTu mHTErpansl METOJ0M 3aMEHBI IEPEMEHHOM:
3 . . 5x+3
D [ixacs 0[5 w [ ar

. HaiiTi uHTErpasIbl, HCIIOIB3YSI METO HHTEIPUPOBAHHUS 10 YaCTAM:
a) IxeSxdx ; 0) I4xln xdx .

IIpakTnyeckas padora Ne21
«OnpeneseHHBIH HHTETPAJI M €r0 CBOHCTBA)
Bapuanm 1.

3aoanue 1.

HaiiTu unrerpansl: a) szdx; 0) j 2> dx.

3aoanue 2. 0 1

Berancnuts: a) j‘x(Z -x )de ; 0) j‘ln x(1+x)x .
0 0

3aoanue 3.

2 4 _ 2 5
HaiiTu unterpansi: a) J 3x5—x+7dx. 0) I xdx ; B) I\/l x*dx.

1 X o VI+3x

Bapuanm 2.

3adanue 1.

Haiitu nnrerpans: a) j(x2 1) ; 6)}2“‘5 dx |

3aoanue 2. 0 |

Bhrancints: ) jx(Z —x)dx; 6) jln x(1 4+ %7 Jx
0 2

3aoanue 3.

2 5 5 1
HaiiTu unrerpasi: a) J 33 733 dx ; 6) .[ xx ; B) I\/ 1-4x"dx.
1 -1

IIpakTuyeckasi padbora Ne22
«BbIunciieHHe onpeie e HHbIX HHTETPAJIOB)

HaiiTu miiomanyu miockux Guryp, orpaHu4eHHbIX JIUHUSMU:
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a)y=x2, yzl, x=3, y=0;
X

1
6) y=x, y= e y =4 (dburypa pacnoyioxkeHa B IEPBOI YETBEPTH);

B) y=4-x", y=x"—2x;
r) y=2x—x>, y=0, x=3.

IIpakTnyeckasi padbora Ne23
«Indpepennuaibabie ypaBHEHH ¢ Pa3AeJIAIOMMMUCH IIepeMEeHHbIMI»
Pemnts ypaBHEHUS:
l.e*(1 4+ x¥)dy — 2x(1 + e*)dx =0
2.e*sindy + (1 +e*)cosy-y=0
3.y%sinx dx + cos?xInx dy =0

4. x4+ y2+yy/V1+x2=0

IIpoBepka BbINOJTHEHUS CAMOCTOSATENbHOI padoThl. CaMocTosATeIbHAS paboTa HalpaBlieHa Ha
CaMOCTOSITENIbHOE OCBOCHHUE U 3aKpeIyieHHe 00Y4arolUMHUCS MPAKTHYECKUX YMEHHUM 1 3HAaHUH,
OBJIaJIcHHE NMPO(PEeCCHOHATLHBIMA KOMIIETECHIIMSIMH.

CamocTosTenbHas MOAr0TOBKa 00y4YaloUIMXCs O JUCIMIIMHE MPEATNoiaraeT Caeayolue BUIbl U
(dbopMBbI pabOTHI:

» Cucrematrndeckas mpopadOTKa KOHCTICKTOB 3aHATHIA, y4eOHOH U CIICITUAIBHON TeXHUIECKON
JUTEPATYPBHI.

» CaMocCTOSITEIbHOE H3YUEHHE MaTepralia U KOHCIIEKTHPOBAHUE JICKIIUH 10 y4eOHO! U CIIeIHaIbHON
TEXHUYECKOU JIUTEPATYpE.

* Hanucanue u 3amuTa 10K/1a/1a; IOArOTOBKA K COOOLIEHHUIO MU Oecesie Ha 3aHATHH 110 3aJaHHON
MPENoIaBaTesieM TEME.

* BeInosIHEHNE pacyeTHBIX 3adaHuil.

CnHcok caMOCTOATEJbHBIX PadoT:
Cnucok 3a1a4 AJ151 CAMOCTOSITEJIbHOTO pPelleHusl

1. Mansl uncna z, =2+3i u z, =1—2i. Haiinure uncna: a) z, +2z,;0) z, — z,.
2. Haiit cyMMy H pa3sHOCTh KOMIUIEKCHBIX 4ucen Z; =3+2i u z, =—1—i.
3. Haiiti nmpoun3sBeseHHe W 9aCTHOE KOMIUIEKCHBIX YHCEN z W3 paBeHCTBA Z, =3+2i u

z, =—1-1i.

. o z
4. lanbt uncna z, =2+3i u z, =1—-2i . Halinute uncna: a) z,-z,; 6) —-.

Z,
5. Bemonnute aeiicteus: a) (2 + 3i)(3 — 2i), 0) %, B) % + %

6. Haiinure X, y € R, ecnm a) (x — 3iy) + (2y + 3ix) = 1 — 21,

0)5x — 2y + (x + y)i = 4 + 5i,B) (x — 2iy) + (y + 2ix) = 2 — 3i.

7. Bemonuure aeiictus: a) i® + 120 + 130 + 136 + 154, 6) (i + it +i21) (i3t +i*t +i°)
3 2 -3 =2

8. Haiigure cymmy marpuny A=|-1 0 |u B=| 1 0
1 1 -1 -1

L2 3 3 4 5
9. Ilycth A:[l 0 J, B={6 0 -2|. Haligute npousBenenuss 4B u BA (ecnu
7 1 8
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3TO BO3MOJXKHO).

1 2 3
10. Tpaucrionupyiite matpuiy A = (4 5 6)

2 4
11. BerumciuTh 3HaUeHne MEOTOUeHa f(x)=2x" —5x+3 or marpumsl 4 = (1 ()j )

S w» O
wL o =

1 2 3
12. Haittu matpuny C = A" —3B, tne A:(O i 2}; B=

1 -2
13. Haiitu matpuny A" u ee cnen: 4= [3 4); n=3.

14. BpluucnuTh ONpeaesIuTeNN TPETHETO MOPsIIKa:

-1 4 3
0o 3 -2
8§ -1 5
15. BplUMCIUTE OIPEAECTUTEND YETBEPTOTO MOPSIIKA!
1 -2 4 1
2 3 4 1
2 -4 0 2
-1 1 2 3
16. Berunciuth onpeaenuTenu TpeTbero nopsjika:
2 -1 3
I -2 0
-5 3 1
17. BeIUMCIUTE OPEAECIUTEND YETBEPTOTO MOPSIIKA:
1 2 3 4
-2 3 0 1
3 4 -1 2
-11 2 3

18. Pemuth cucreMy JIMHEHHBIX anredpandeckux ypaBHeHuii (CJIAY):
a) METOJI0OM OOpaTHOM MaTpPUIIbI

3x,+2x, +x;=-8

2x,+3x, +x; =-3

2x, +x, +3x, =-1
19. Pemuth cucreMy JIMHEHHBIX anredpandeckux ypaBHeHuit (CJIAY):
a) METOJIOM OOpaTHOM MaTpPUIIbI

2x, —3x,—x; =—6
3x,+4x, +3x,=-5
X+ x,+ x=-2

20. Pemmutp cucremy mertojgoM ['aycca, MaTpUyHBIM CIIOCOOOM M MCIONb3Ys MPABUIIO
Kpamepa.
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3X1 — Xy +X3 =12
SX1+X2 +2)C3 =3
X1+Xp +2)C3 =3

21. Pemmuth cucremy meronoMm laycca, MaTpUyHbBIM CIOCOOOM M HCIOJIB3Ys IPaBUIIO
Kpamepa.

2x—-y+z=4
x+3y—z=7
3x—y+4z=12

22. Pemmutb cucteMy metojoM ['aycca, MaTpU4YHBIM CIIOCOOOM M MCIIONb3Ys MPABUIIO
Kpamepa.
2x+3y—4z=3
3x-4y+2z=-5
2x+7y—-5z=13
23. Pemnth cucteMy JIMHEHHBIX anredpandeckux ypaBHenuit (CJIAY):
a) merosioM Kpamepa; 6) metonom I"'aycca
3x,+2x, +x; =-8
2x,+3x, +x, =-3
2x, +x, +3x; =-1
24. Pemuthb cucteMy JIMHEHHBIX anredpandyeckux ypasHeHui (CJIAY):
a) metogom Kpamepa;0) metogom ["aycca
2x, —3x,—x; =—6
3x,+4x, +3x,=-5
X+ x+ x=-2

25. HaiiTi mpon3BOAHbIC 3aJaHHBIX (PYHKIIUI
2

a) y:4x3+3\/_—%; 0) y=sinx-e*; B) V= al ; T) y=sin(x2+3);
X cosX

sinx

D y=(+e)’s o) y=xem
26. Haiiti npon3Boanyro QyHKIUH y = f(X) ¥ BBIYUCIUTH €€ 3HAYCHUE B TOUKE X = |

12
a) y=x"-{x+1); 6) y=15-(x*~1); B) y=——.
x +x+1
27. Haiiti nponsBoanyro GyHkiun f(x) =10—4x+4cosx—3sinx.

28. Haiitu npousBoauyto pynkuuu y =10cosx+5sinx B Touke x, = % .

29. Haiitu ipou3BOIHBIC (DYHKITU:
) 4
-1 ‘
a) y=+/In+1 +ln(\/;+l); 0) y =(x2 J ; B) y=x" s1n(cosx).
X+
30. HaiiTu mpou3BOAHBIC BTOPOTO MOPsAKA (PYHKITHI:
a) y=x"—4x>+5x-1; 6) y=sin’3x; B)ylen(x+l).
31. Haiftu unTerpasl

1 1
a)j(8x7 +6x° =3x% + 4)2’x. G)J(ﬁ—%-ﬂ x. B)I(tgx - ctgx }z’x.
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x*+2 dx dx
r)dex., H)I(2x+3cosxﬁx. e)jx2+4' >K)_[5_xz'

3)]%. H)I(x+2)(x2 3. K) dex.

32. Haiitu uHTErpasl: a) jg, 0) I23““1 dx ; B) j9xcjx T r) I4x2di o5 1) J.\/% .
- X"+

2 4 2 5 1
3x"=5x"+7 xdx [ 2
33. Haiitu unterpaisl: a) | ——— dx; 0) | ——;B) |VI—x"dx.
P ‘!. x }[x/1+3x ‘[

5 1
xdx dx
34. Beyucauts omnpeaeiIEeHHbIE UHTETPAJIbL; a ;0 .
P P )Jl-w/1+3x )J.x2+4x+5

0

35. BeUMCINTH MIOMAAb (GUTYPHI, OTPAHMYEHHOH THHHAMH y =X +1, x=2, y=0,

IIpoBepka BBINOJHEHHS KOHTPOJIbHBIX pador. KoHTposbHas pabora ImpoBOIUTCS C
LIEJIbI0 KOHTPOJISI YCBOCHHBIX YMEHMM U 3HAHUH U MOCIEIYIONIEro aHalu3a TUIIMYHBIX OMIMOOK U
3aTpyJHEHUN 00y4aloIMUXCs B KOHIE M3Y4YEHMs TeMbl WU paszzena. CoryacHO KajleHAapHO-
TEMAaTUYECKOMY IUIaHY AUCLUIUIMHBI IPEIYCMOTPEHO NMPOBEACHHUE CIENYIOUUX KOHTPOJIbHBIX
paboT:

e  KonurponbHas pabota Nel no pazneny «Teopust KOMIIIEKCHBIX YK CET»

e  KontponbHas padota Ne2 no paszneny «OCHOBbI IMHEHHON anreopbi»

e  KonrponbHas padorta Ne3 o pazneny «OcHOBBI Au(GepeHIINAaTHLHOTO HCUHCICHHS)
e  KontponbHas padorta Ne4 no paszneny «OCHOBbI MHTETPAJIbHOTO UCUUCIICHUS»

Creuunukanuy KOHTPOJIbHBIX padOT MpUBeaeHBI HUXE B TaHHOM Komiuiekte DOC.
KonTpoabHas padora Nel

Bapuanm 1
1. JlaHBI KOMIUIEKCHBIE YUCHa Z, Z,. Haitu z, +2z,, z,—z,, z,-Z,, Z / z,: z,=2+3i,
z,=1-2i.
2. IIpeacTaBUTh YUCIO z = 1+ i B TPUTOHOMETpUYECKOi hopme.
3. JlaHbl KOMIUIEKCHBIE YMCIa Z,, Z,. Halitu  z,-z,, z,/z,:

T Vs T Vs
z :\/5 cos—+isin— |, z :\/5 cos—+isin— |.
‘ ( 3 3J ’ ( 6 6)

4. BeluuciuTe B TpHTOHOMeTpuueckoii gopme (1+1)°.
Bapuanm 2
1. JlaHbI KOMILIEKCHBIE YMCTa Z,, Z,. Halitn 2, +z,, z,—z,, Z,'Z,, Z,/Z, :
z,=9-3i, z, =1+7i.

3 1. .
2. [IpencraBuTh 4HUCIIO Z = BN + El B TPUTOHOMETPHUUECKOIT popme.

3. JlaHbl KOMIUIEKCHBIE YKCIa Z,, Z,. Halitn z,-z,, z,/z,:

zZ, =\/E(cos£+isin£j, z, =\/§(cos£+isin£j.
3 3 6 6
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6
4. Beraucianre £+li .
2 2

KonTtpoabHnas padora Ne2

Bapuanm 1

1. Beruucnure matpuny D=A-B +2C" , T71e

32 1 -2 0 1
a) A: , B: , C: ;
11 -1 3 1 0
13
1-25 4 1
6) A= , B=|02|, C= .
2 01 o 30

2. Beruncnaute onpeneauTenb

213-21
3 -1 1 2
01-132
1 0 -3 1
a) 6) [00-142
2 -2 1 1
000 31
1 0 2 3
000 01
3. Pemuthb cucreMy JTMHENHBIX anreOpanyecKux ypaBHEHHUM
a) metogoMm Kpamepa; 0) metogom ["aycca
2x, +4x, —x; =5
—x, +2x,+4x; =5
Sx, +x,—x; =5
Bapuanm 2

1. Bouucnure marpuny D=A-B +2C" , T71e

1 2 -2 1 0 1
a) A= , B=| 3 -1|, C= ;
3 4 5 7 1 0
21

211 1 0
6) A= , B=|03|, C= .
102 o 2 -1

2. Berauciaurs OINpCACIINTCIIb

11 3-21
1 -2 1 2
02-1 32
1 0 0 1
a) 6) 00-1 31
2 -2 1 1
00 0 12
1 -1 2 3
00 0 03
3. Pemuthb cucreMy JTMHEMHBIX anreOpanyecKux ypaBHEHUM
a) metogoMm Kpamepa; 0) metogom ["aycca
2x,—5x,+x; =4
x,—3x,=4

=3x,+2x,-x; =4
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KonTposbHa

1. BpIYHCINUTH MPOU3BOJHYIO MO MPaBUITY

s1 padora Ne 7

HAXO0XJ/ICHUS MPOU3BOJHOW CyMMBI (Pa3HOCTH)

IBYX (QYHKIIUH
1 BapuanT 3 BapuaHT
(cos(5x —2) — 4sin(2x ~1)) (66 +cos@x-1))
2 BapuaHT 4 BapuaHT
(2ctg (2x +5)— 3cos(7x + 1)) (3sin(x - 2) — dctg (2x— 7))

2. Brruucnuth IMPOU3BOJIHYIO 11O IMPpAaBUJIy HAXOXKJICHUS HpOHSBOI[HOﬁ IMPpOU3BCACHUA ABYX

byHKIMI
1 BapuaHT 3 BapuaHT
(cos(Zx) : e”‘) (ctg(3x) e )
2 BapuaHT 4 BapuaHT
(cos(3x)-In(2x + 6)) (cos(2x)-In(3x +1))

3. BpIlUUCIUTD NPOM3BOAHYIO IO MpPaBHII

Y HaxO0XACHUA HpOPI?»BOI[HOﬁ YaCTHOIr'o AIBYX

byHKIMI

1 BapuaHTt 3 BapuaHT

x?—2x In(x+7)
2 BapuaHT 4 BapuaHT

x +e 2x* =3x+1

2x+3 x*+x

4. BpIUMCIUTH MPOU3BOIHYIO IO MPABIITY HAXOXKJICHUS IPONU3BOTHOMN CII0)KHON (QYHKITHH

1 BapuaHTt 3 BapuaHT
(sin(e™! +2In(3x))) (ctg(In(® +2x)))
2 BapuaHT 4 BapuaHT
(cos(In(x* +1))) (sin(e™" +2x))

5. HaliTu npoMeXyTKH BO3pacTaHusi/yobIBa

HUS (PYHKIIUHU, IKCTPEMYMBbI (DYHKITUH.

1 Bapuant

f(x)=2x" —15x" + 24x

3 BapuaHT

f(x)=2x> +3x" —36x

2 BapHaHT

f(x)=x"+3x> = 24x

4 BapuaHT

f(x)=2x"+9x” +12x

6. Haiitu Bce yacTHbIE MPOM3BOJAHBIE ODYHKLMY Zy., Zy, Zyxs Zyy, Zoys Zyx-

1 BapmaHT 3 BapHaHT
z = 2x3 —3xy + 6y® + 8x z=x3+8x%y + 6y% + 8x
2 BapuaHT 4 BapuaHT

25




z=2x3+3xy® + 6yx2 + 7y

z =5x3 —xy + 6xy* + 9y

7

. Pemuts 3agauy.

Teno aBUX)ETCS MPSMOJIMHEIHO 0 33JaHHOMY 3aKOHY S(t).

a. HaliTu MrHOBEHHYIO CKOPOCTb T€Jla B MOMEHT BPEMEHH [ .

b. Haiitu yckopeHnue Tena B MOMEHT BpEMEHH [ .

c. Haiitu, yepe3 CKOJBKO CEKyHJ OT Hayajga OTCYETa MTHOBEHHAsl CKOPOCTb Teja Oyaer

paBHa V.

d. Haiitu, yepe3 CKOJIBKO CEKyH/] OT Hayajla OTCYeTa yCKOpPeHHe Tena OyeT paBHO d).

Ne S(t), t0(c) | tl v0 a
BapHaHTA (M) (c) (m/c) (m/c?)
1 S(t)=36> —12t+7 1 2 | 72w/ -
2 S(t)=21> =126 + 7 2 2 |- 36 m/c2
3 S(t)=5t+0,26 -6 1 30 |- 5,6 m/c2
4 S(t)=2t> + 4t +1 3 1 | 8w/ -

KonTpoabHas padora Ne 8

1. BbruucnuTh onpeeseHHbI HHTErpall HeMOCPeACTBEHHBIM HHTEIPUPOBAHUEM.

2. BpIUMCIUTDH ONPEEIIEHHBIM HHTErpall CIOCOOOM MOACTaHOBKH.

3. BbluuciauT onpeneneHHbli MHTerpajl HHTErPUPOBAHUEM T10 YaCTSIM.

4. BBIYMCANTH ONPENeNIeHHBIH HHTErPAI METOAOM HEONPEAEICHHBIX K03 huiimeHTos.
1 BapuanT 4 BapuaHT

Nel. J.(sin x—2cos x)dx
0

/4

Nel. J.(3tgx —cos x)dx

0
Vz/2 Jz
Ne2. ijsin(xz)dx Ne2. Ixtg (xz)dx
, 0 20
Ne3 I(3x )e™ d Ne3. j(2x+3)lnxdx
0 1
3, 22
o4, d Ne4. d.
X J2‘x2—1 * '([xz—x—6 )
2 BapHaHT 5 BapuaHT
/2

Nel. .[(6 sin(x +5)— 2ctg(x))dx

7l4
3
2x.+1
NQZ.I > dx
S X+ X

Ne3. j (3x —6) sin x dx
0

Nel. j(e”1 —2cos(x —1))dx
0

Ne2. j‘xe“2 dx
0

2
Ne3. .[(3x +5)e" dx
0
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dx

2

3
N4, | —
'z[x +2x-3

6 BapuaHT
/2

Nel. j(2sinx—3cos(x—7z/2))dx

0

2 Jz

Ne2. Ixe” 2 d Ne2. .[Zxcos(xz + ) dx
; Y

Ne3. Ix In x dx Ne3. j(x+1)ex dx
L f

N4, d Ne4. d
!xz +x-2 ) '[xz -9

7 BapuaHT 12 BapuaHT
/2 /4

Nel. j(sin(x)—tg(x—;z/2))dx Nel. I(tgx—2cosx)dx
/4 -r/4
t3x2 42 Vi3

Ne2. d 0 2
!x3 e X Ne2. J/fctg (x )a’x
37/2

Ne3. [ (x=37/2)cos xdx
0

L 2xdx

N4, N4, ok dx
'l[xz—x—6 ;[x2+7x+6
8 BapuaHT 13 BapuaHT

Nel. j.(e“5 —21n(x))a’x
1

Nel. j(ﬁ ~In(x +1))dx

1 1
No2. sz e dx Ne2. J‘xe’C dx
0 0
2 2
Ne3. I(2x+4) In x dx Ne3. I(x+4) In x dx
1 1
4 4
Nod, [ & Ned, [ &
3 X7 —2x X —x—=2
9 BapuaHT 14 Bapuant
/2 /4

Nel. I(ctgx—3sin(x+7z/2))dx
/3
Jz/4

Ne2. Ixtg(sz)dx

2

Ne3. j(x—Z)lnxdx
1
1

Ned., I
'([xz TSxid

Nel. j(sin(x +5)- 2tg(x))dx

Ne2. [—X

dx

L x°+1.
v

Ne3. j (2x —3) cos x dx
0

Nod j__;é;__
o 1 x2+7x+12
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10 BapuaHT 15 BapuaHnT
/2

1

Nel. J‘(Se“l —3005(x+1))dx Nel. I(3 sin x —cos x ) dx
0 0
¢ In(x+1) iz

No2, | —24 o 2
'([ — X No2. £2xcos(x ) dx
/2 3

Ne3. [ (3x+2)cos xdx Ne3. [(x—1)e"™ dx
20 dx ? x

Ned. [5—— Ned. [—=— dx
X +4x o x> —4

11 Bapuant

Nel. j(ze”1 —sin(x + 1) )dx
0

Ne2. j‘Sxe"2 dx
0

2
Ne3. I(x +5)e™" dx
0

CBogHast Ta0JMua Mo NpuMeHseMbIM (popMaM M MeTOAAM TeKYIIero KOHTPOJSI U
OLICHKH pPe3yJ1bTaTOB 00y4eHHs

Pe3yabTaThl 00y4yeHust @DopMbI U METObI KOHTPOJISI M OLIEHKH
pe3yJbTaToB 00y4YeHust

OcBocHHBIC YMEHHS:

- pemiaTh TNpUKIAIHBIC 3aJadydl B 00yacTu | [Ipakmuueckue u KOHMpPoabHble pabomol
1po(heCcCUOHATILHON JESITENIbHOCTH.

YcBoeHHDbIE 3HAHNSA:

- 3HAYECHHUE MaTeMaTHKN B | IIpakxmuueckue u KOHMpOibHble PAOOMbL
npo(heCCHOHATILHOM JICATEIBHOCTH W TIPH
ocsoenuu IIICC3;

- OCHOBHBIE MAaTE€MaTU4YECKHE  METOIbI
pellleHusl MpHUKJIaAHbIX 3a7ad B 00JacTH
npodecCHOHATIBLHOM 1eATENbHOCTH;

- OCHOBHBIE  IIOHATUS U METOABI
MaTEMAaTHUYECKOTO  aHaJM3a, JIUCKPETHOU
MaTeMaTUKH, JIMHEHHON aireOpsl, Teopuu
KOMIUIEKCHBIX YHCEJ, TEOPUH BEPOATHOCTEH
Y MaTEMaTUYECKOU CTaTUCTUKH;

- OCHOBBI UHTETrpajbHOIO u
TuQGepeHIMaTHLHOT0 HCYHCICHHS

2.2 ®PopMa NpOMe:KYTOYHOM aTTeCTALMHI

ITpomexxyTouHass arrectauus 0O JAucuuIIMHE «Marematuka» B 3 cemecTpe -
QG epeHIIMPOBAHHBIN 3a4eT U 4 ceMecTpe — 9K3aMeH, Crielu(UKaIIs KOTOPOTO COJEPKUTCS B
nagaoM komiuiekre @OC.

OOyuaromuecs [IOMyCKarOTCs K cJade 53K3aMeHa IIpd BBINOJHEHUM BCEX BHJIOB
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MPaKTUYECKUX U KOHTPOJBHBIX padoT, MPEAYCMOTPEHHBIX pabodeil mporpaMMon U KaJIeH1apHO-
TEMaTHUYECKHUM IJIAHOM JUCIUILTUHBL.

JuddepeHnnpoBaHHBIN 3a9€T MPOBOJUTCS 3a CUET BPEMEHHU OTBEJICHHOTO HA M3YYCHHE
muctuminael/MJIK.  Tlpu  yciioBUM  CBOEBPEMEHHOTO M KaueCTBEHHOTO  BBINOJHEHUS
o0yyJaronMcs Bcex BUJIOB paboT, MPeayCMOTPEHHBIX paboyeil mporpaMMon JUCIUTIITUHEI.

IlepeyeHb BONPOCOB K IK3ameHy (unu ougghepenyuposannomy 3auemy, 3auemy, umo2060i
KOHMPOIbHOU padombl)

Bonpocs! 1s 1u(ppepeHHpOBAHHOIO0 324€eTa
3 cemecTp

Pazoen 1. Teopusa komnaekcHvix uucen

Tema 1.1 [ToHsITHE KOMIIJIEKCHOTO YUCJIAa U €70 F€OMETpUYECKasi MHTEpIpeTalus

Tewma 1.2 JleicTBUS HaJ KOMILJIEKCHBIMU YUCJIAMH B aredpandeckoit popme

Tema 1.3 Tpuronomerpuueckast GOpMbl KOMIJIEKCHOTO YKCia

Tema 1.4 JleiicTBus HaJl KOMIUIEKCHBIMU YHCIaMH B TPUTOHOMETPUYECKOH opme

Tema 1.5 [TokazarenbHast opMbI KOMIIJIEKCHOTO YUCIIA

Tewma 1.6 JleiicTBUs HaJ KOMIJIEKCHBIMU YUCIIaMH B TTOKa3zaTesbHon hopme. Dopmyna Ditnepa
Tema 1.7 YpaBHEHUS B KOMILJIEKCHBIX YHCIIAX

Tewma 1.8 Boruncienue 3Ha4eHUIN BbIPAKEHUM ¢ KOMIUIEKCHBIMU YK CIaMU

Pa3zoen 2. Ocnogwvl 1uneiinou anzeopul

Tema 2.1 MaTpuiibt

Tewma 2.2 JleiicTBUs HaJ MaTpULIaMU

Tema 2.3 Onpenenurenu

Tewma 2.4 HaxosxeHue onpenenuTesneii BToporo, TpeThero.

Tema 2.5 HaxoxaeHue onpeaeauTenaei n-oro NopsikoB

Tema 2.6 Haxoxnaenue oOpaTHON MaTpHULLBL.

Tema 2.7 PelieHrie MaTpUYHOTO YpaBHEHUS

Tema 2.8 HaxoxaeHue paHra MaTpulibl

Tewma 2.10 CucreMbl JIMHEHHBIX alreOpanvecKux ypaBHCHUM

Tewma 2.11 Pemienue CJIAY meronom Kpamepa

Tema 2.12 Pemenue CJIAY metonom ["aycca

Tema 2.13 UccnenoBanue CJIAY Ha coBMecTHOCTh. HaxoxaeHue o011ero 1 4acTHOrO peleHus
CJIAY

Pazoen 3. dnemenmovl Mampuuno20 aHAIU3A

Tema 3.1 BekTopbl Ha IJOCKOCTH M B MPOCTPAHCTBE. N-MEpPHBIA BEKTOP M BEKTOPHOE
MPOCTPAHCTBO

Tema 3.2 PazmepHOCTb 1 6a3UC BEKTOPHOTO MPOCTPAHCTBA.

Tewma 3.3 Ilepexon k HOBOMY 6a3ucy

Tema 3.4 EBKJIMI0BO MPOCTPAHCTBO. JIMHEHHbBIE OnIepaToOpbl

Tema 3.4 CoOcTBEHHbBIE BEKTOPHI M COOCTBEHHBIE 3HAUEHUS JTMHEMHBIX OIIEPaTOPOB

Pazoen 4. Ypasnuenue nunuii

Tema 4.1 YpaBHeHME TUHUI HA IUIOCKOCTH

Tema 4.2 YpaBHenue npsiMmon

Tema 4.3 YpaBHeHUs1 napaJUieIbHOCTH U NMEPIEHAUKYISIPHOCTU NpsMbIX. PaccTosiHue oT TOUKH
JIO TIPSIMOM

Tema 4.4 Oxkpy’>KHOCTb U IJTUIIC

Tewma 4.5 I1apabona u runep6osa

Tema 4.6 Pemenue 3a1a4y Ha cOCTaB/IEHUE ypaBHEHUN

Tewma 4.7 ITonstue 00 ypaBHEHUH TJIOCKOCTH U MPSMOK B TPOCTPAHCTBE

Cnucok BONPOCOB K IK3aMeHYy
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4 cemecTp
Tema 5.1 MHoOXecTBa U CIOCOOBI UX 3aIaHU.
Tema 5.2 Onepauuu HaJy MHOXKECTBAMMUIO.
Tema 5.3 JlexapToBO€ NMPOU3BEICHHUE.
Tema 5.4 DnemeHTHl KOMOMHATOPUKH.
Tema 5.5 Jloruka BbICKa3bIBaHUM.
Tewma 5.6 byneBsl pyHKIIUN.
Tema 6.1
[Ipenen yncaoBoi MOCAEAOBATEIBHOCTH.
Tewma 6.2 Tlpenen hpyHKIMM.
Tema 6.3 beckoHeuHO Majbie U OECKOHEYHO OOJIBIINE BEIUYUHBI.
Tema 6.4 OcHOBHBIE TEOPEMBI O TIpeeIax.
Tema 6.5 I1epBblii U BTOPOH 3aMeuaTENIbHbIE IPEAEIIbI.
Tewma 6.6 Beruncienue npenaeno. PackpeiThe HEONpEAeIeHHOCTEN Pa3InYHbIX TUIIOB.
Tema 6.7 HenpepriBHOCTh (yHKIMU. Touku pa3psiBa QyHKUNUN. ACUMITOTHI.
Tema 7.1
[IpousBoaHas GyHKIUH.
Tema 7.2
[Mpumenenne npaswit quddepeHIIPOBAHUS IS HAXOXKICHUS TTPOU3BOTHBIX.
Tema 7.3
Briuucnenue npou3BOAHBIX BBICIIUX TOPSIKOB.
Tema 7.4
HccnenoBanue pyHKIMYM ¢ TOMOLIBIO IPOU3BOJHOM.
Tema 7.5
[IpousBoHas U ee MPUIOKEHUSI.
Tema 7.6
[IpousBonHast (YHKIIUU HECKOJIBKHUX MIEPEMEHHBIX.
Tema 7.7
Haxoxaenne mpon3BoIHBIX ()YHKIIUU JIBYX EPEMEHHBIX IEPBOTO M BTOPOTO TOPSIIKOB.
Tema 7.8
Haxoxxnenne skcTpeMyMoB (DYHKITUU ABYX MEPEMEHHBIX C MTOMOIIBIO TTPOU3BOIHOM.
Tewma 8.1
[TepBoobOpa3nas. HeonpeneneHnHplil uHTErpal.
Tema 8.2
OCHOBHBIE METO/IbI HHTETpUPOBaHUsA. MeTo1 MOACTaHOBKHU.
Tewma 8.3
OcCHOBHBIE METOIBI HHTETPUPOBAHUS. METO HeOpeIeIeHHBIX KO UITUCHTOB.
Tewma 8.4
OcCHOBHBIE METOJIbI HHTETpUPOBaHUsA. MeTo1 UHTETPUPOBAHHUS 11O YACTSIM.
Tewma 8.5
Haxoxxnenue HeornpeaeIeHHbBIX HHTETPAJIOB.
Tewma 8.6
OmnpeneneHHbI HHTETPA U €T0 CBOMCTBA.
Tema 8.7
Briuucnenue onpeneneHHOro HHTerpaa.
Tewma 8.8
OcHoBHblIe TOHATHA TU(PPEPEHINATIBHBIX YpaBHEHUH.
Tema 8.9
JuddepernmansHabie ypaBHEHUS C pa3ACISIONUMICS IEPEMEHHBIMHU.
IIpakTHYecKYI0 YACTh IK3aMeHa NPOBEPsIeTCs ¢ MOMOIIBIO TeCTAa:
2. TecToBbIC 321aHUSA
1. IlpouuTaiiTe TeKCT, BbIOEpHUTE OAMH NPABWILHBIH OTBET.
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HaiiTn cymmy KomnneKkcHbix uncen z, +2z,, ecm z, =9-3i, z, =1+7i
1) 14

2) 14i

3) 10+4i

4) 8

OtBer.

2.

IIpounTaiite TekcT, BbIOEPHUTE BCe NPaBHIbHbIE 0TBeThI. Buabl MaTpun:
1) [maronanbHas MaTpuna
2) EnuHnuyHas MaTpuma
3) TpeyromnpHas MaTpuLa
4) Tlpsmas maTpuna

OTBeT.

3.

HpoanaﬁTe TEKCT U YCTAHOBHUTE NMOCJI€10BATC/IbHOCTD. Pacnojioxxure B nmopsaakKe

BO3pacTaHusi MOIYJIsi BekTopa, ecin d(—2;5;0)

1) —10a
2) 4a
3) —2a
4) 3a

3anumure COOTBCTCTBYIOIIYIO ITOCJICAOBATCIIbBHOCTD I_II/I(l)p CJICBA HAIIPpABO:

4.

HpoanaﬁTe TEKCT U YCTAHOBUTE COOTBETCTBHEC.

K kaxnoii mo3uumu, 1aHHOHN B JIeBOM CTO0JI0IIe, MOA0epUTEe COOTBETCTBYIOLIYI0 MO3UIIUIO U3
NPaBoOBOIo CTOJI01A.

3amaua OTBeT

A

Hynesas matpuna 1 ;.

N

b

Bexkrop a 2 ax 7!

B

o

[IpousBoanas 3 0 0
CTENICHHOW (GYHKIIUU nN-
CTENIEHU 0 0 O

o
o
o

r

[TepBoOOpa3Has 4 x+C
€JIMHHULIBI

3anummre BbIOpaHHbIe HUGPHI 0] COOTBETCTBYIIMMH OYKBAMM:

A

b B r

Jonosnure ¢ppasy: ... QyHKINHU B TOUKE x, Ha3bIBACTCA NPEJIE] OTHOIIEHUS

npupameHust PyHKIIUU B TOW TOYKE K MPUPAIICHUIO apTyMEHTa IIPH CTPEMJICHUN
MPUpPALICHUS apTyYMEHTA K HYJI0, €CJIA 3TOT MPEJEN CYIIECTBYET U KOHEUEH.
Jonosnure ¢ppa3y: Gusnyeckuil cMbICI NIPOU3BOIHON 3aKIHOYAETCS B TOM, YTO OHA
MOKa3bIBAET ... H3MEHEHUS BeJIMYMHBI BO BPEMEHHU WM B 3AaBUCHMOCTH OT JAPYTrUX
napaMeTpoB.

Jomoanure ¢gpasy: ['eoMerpruecKkuii CMbICI MPOU3BOJHOMN 3aKIIOYAETCS B TOM,

4TO 3HAYEHHE NPOU3BOIHOM (PYHKIMH B TOYKE x, PABHO ... yIJa HAKJIOHA

KacaTeJbHOM, NPOBEAEHHOM K rpaduKy 3T0i (PYHKIMH B TOUKE Y .

Jonosanure ¢ppa3y: MuoxxecTBo Bcex nepBoOOpa3HbIX PYHKIUHU, TO €CTh (PYHKITUH,
MPOU3BOHAS OT KOTOPBIX PaBHA UCXOTHOW PYHKITUU-ITO ...
IpounTaiiTe TEKCT, BbIGEPUTE OMH NPABUILHBII 0TBET.
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Haiiaure npousBoanyio y = (2 + 3x)°
1) 27(2 +3x)*
2) 8+9x°
3) 6x° +6x
4) 5x°
OrTser.
10. MpouwurTaiite TeKcT, BbibepuTe Bce npaBuibHble o0TBETbI. [ponssoagHan GyHKUMK § = Jx .8

TOYKe x = 25 :

1)

()
_

=

)]

2) —
V50
1
3 -
) 10
4) 5
OTBerT.

11. MpoumTaifTe TEKCT M YCTAHOBUTE NOC/IeA0BATENbHOCTb. PacnonoxKurte uucna B nopsagke
y6biBaHUA nponssogHOM GyHKUMM ¥ =In X B TOUKax
1) x=5
2) x=3
3) x=
4) x=10
3anuimuTe COOTBETCTBYIOIIYIO MOCIEIOBATEIILHOCTD (P CIIeBa HAMIPABO:

12. MNpouuTaiite TEKCT U YCTAHOBUTE COOTBETCTBUE.
K kaxnoii no3unuu, 1aHHOM B J1eBOM CTOJI0LIe, T00epuTe COOTBETCTBYIOIIYI0 NMO3UIUIO U3
MPaBoOBOIo CTOJ0LA.

3anaua OtBer
A HuaronansHas matpuna | 1 1 4 5
(0 2 6)
0 0 3
b Enunnunas Matpuna 2 1 0 0
(0 2 0)
0 0 3
B Tpeyronsnas matpuna | 3 0 0 O
(0 0 O)
00 0
r Hynesas matpuna 4 1 0 0
(0 1 0)
00 1
3anummre BbIOpaHHbIe HUGPHI 0] COOTBETCTBYIIMMH OYKBAMM:
A b B r

13. lonoanuTte (ppa3y: I'eomeTpuuecKuidi CMbICI ONpPeaeTEHHOT0
HHTErpaJia 3akio4aeTcs B TOM, YTO OH YHUCJIECHHO PABEH ... KPUBOJIMHEHHON Tparenuu,
orpannyeHHo rpapukom pyHkiuu y = f(x), ocsto adcuuce, IpsSIMbIMU X = a U X = b.

14. lonosinuTe (ppa3y: MaTpuiia, Bce 3JIEMEHTHI KOTOPOU paBHbI HYJIIO, HA3bIBAETCA ...
MaTpHULeH.
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15. lonmosnuTe (ppa3y: KoMiuieKCHbIe YHUCIA- 3TO YKCIIA, KOTOPBIE COCTOSAT U3 JIBYX
YacTeu: ... U MHUMOM.

16. lonosauTe (ppasy: Moay/ib BeKTOpPA- 3TO ... HAMPABJICHHOTO OTPE3Ka, KOTOPBII
n300paxaeT BEKTOP.

17. IlpouyuTaiiTe TeKCT, BbIOEPUTE OAMH NPABWILHBIH OTBET.

HaiiTn pa3sHOCTh KOMIUIEKCHBIX YHCEI Z, —Z,, eciu 2z, =931, z, =1+7i
1) 14

2) 14i

3) 8 -101i

4) 8

OtBer.

18. IIpouuTaiiTe TeKcT, BEIOEPHUTE BCe NMPAaBWIbHBIE 0TBEThI. BU/IbI BEeKTOPOB:
1) IIpoTuBOBEKTOpHBIE
2) ConanpaBlICHHBIE
3) PasubIc
4) KonnuneapHsie
Ortser.
19. MpounTaiiTe TEKCT M YCTAHOBUTE NOC/eA0BaTENbHOCTb. PacnonoKure no Bo3pacTaHuio
AeNCTBUTENIbHOM YaCcTU KOMNNEKCHOTO YKcna:

) z=i-5
2) z=243i
3) z=5-200
4) z=6-06i

3anuimuTe COOTBETCTBYIOIIYIO MOCIEIOBATEIILHOCTD (P CIIeBa HAMIPABO:

20. MpouunTaiiTe TEKCT U YCTaHOBUTE COOTBETCTBUE.
K kaxnoii no3unuu, 1aHHOM B J1eBOM CTOJI0LIe, T00epuTe COOTBETCTBYIOIIYI0 NMO3UIUIO U3
MPaBoOBOIo CTOJ0LA.

3agaua OtBer
A y=Inx 1 y'=0
b y=x 2 1
—
B y=x 3 1
s
r y=7 4 y'=1
3anummre BoIOpaHHbIe HUGPHI 10 COOTBETCTBYIIIMMH OYKBAMM:
A b B r

21. lonoHuTe (ppasy: ... BEKTOPBI- ’TO BEKTOPHI, KOTOPHIE JIEXkKAT HA OJHON IIPSIMOU WK
Ha MapaJyIeIbHbIX IPSAMBIX.

22. Tomosnute ppasy: (uaroHajbHass MaTpPULA- 3TO ... MATPULIA, Y KOTOPOU Bce
3JIEMEHTBI, PACIIOJI0KEHHbIE BHE TJIABHOW JMaroHallv, paBHbI HYJIIO.

23. lonosanute ¢pa3dy: CoHanpaBjieHHbIe BEKTOPbI UMEIOT OJIMHAKOBOE HAIIPABJICHHUE, HO
MOT'YT pa3jnyaThes 1o ... .

24. Jlomoanure ¢ppasy: Onepanus, IIpH KOTOPOU OTIACIBHO CKIAALIBAIOTCS JACHCTBUTCILHBIC
Y MHUMBIE YaCTH KOMILJIEKCHBIX YHCEJI- ATO ... KOMILIEKCHBIX YHCeJI.

Kuroun Kk olleHUBaHUIO

Ne | BepHelii oTBeT Kputepun

33




3aJaHuA

1.

3)

l 6 — noanoe  npasuibHoe
coomeemcmeue;
0 6 — ocmanvHvle ciyuau

1),2).3)

1 6 — noaHoe mpasunvHoe
coomeemcmeaue;
0 6 — ocmanvHvle cryuau

3).4),2).1)

1 6 — noaHoe mpasunvHoe
coomeemcmeue;
0 6 — ocmanvhvle cyuau

A b B

3 1 2

el

1 6 — noaHoe mpasunvHoe
coomeemcmeue;
0 6 — ocmanvhvle cyuau

IIpousBoaHas

1 6 — noanoe  npasurbHoe
coomeemcmeue;
0 6 — ocmanvHvle ciyuau

CKOpPOCTh

l 6 — noanoe  npasuibHoe
coomeemcmeue;
0 6 — ocmanvHvle cryuau

TaHTCHCY

1 6 — noaHoe mpasunvHoe
coomeemcmeue;
0 6 — ocmanvHvle ciyuau

HeOHpeﬂeHeHHBIﬁ HUHTCTpal

1 6 — noaHoe mpasunvHoe
coomeemcmeue;
0 6 — ocmanvuvle cyuau

1)

1 6 — noaHoe mpasunvHoe
coomeemcmeue;
0 6 — ocmanvuvle cyuau

10.

1),2).3)

l 6 — noanoe  npasuibHoe
coomeemcmeue;
0 6 — ocmanvHvle cryuau

11.

3),2),1).4)

l 6 — noanoe  npasuibHoe
coomeemcmeue;
0 6 — ocmanvHvle cryuau

12.

[\

1 6 — noaHoe mpasunvHoe
coomeemcmeaue;
0 6 — ocmanvHvle ciyuau

13.

IIomaau

1 6 — noaHoe mpasunvHoe
coomeemcmeue;
0 6 — ocmanvuvle cyuau

14.

HyJIEBOU

2 6 — nOAHBI NPABUILHBLIL OEEm,

1 6 — 00uH u3 NPABUILHLIX OMBEMO8
He YKA3aH,

0 6 — ocmanvuvle cyuau

15.

JNEUCTBUTEIILHOU

2 6 — noAHbBII NPABUILHBLIL OTEEm,

1 6 — 00uH U3 NPABUILHLIX OMBEMO8
He YKA3aH,

0 6 — ocmanvHvle cryuau

16.

IUIMHA

2 6 — nOAHBII NPABUILHBLIL OEEm,

1 6 — 00un U3 NPasUILHLIX OMBEMO8
He YKA3aH,

0 6 — ocmanvHvle cryuau

17.

3)

1 6 — noaHoe mpasunvHoe
coomeemcmeue;
0 6 — ocmanvuvle cyuau

18.

2),3).4)

1l 6 — noaHoe  mpasuivHoe
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coomeemcmeue;
0 6 — ocmanvuvle cyuau

19. 1),2),3),4) l 6 — noanoe  npasuibHoe
coomeemcmeue;
0 6 — ocmanvuvle cayuau

20. A b B r 1l 6 — nonwoe npasunrvHoe
2 4 1 coomeemcmeue;
0 6 — ocmanvHble cryyau

21. Konnmaeapubie l 6 — noanoe  npasuibHoe
coomeemcmeue;
0 6 — ocmanvHvle ciyuau

22. KBaJIpaTHas 1 6 — noaHoe mpasunvHoe
coomeemcmeue;
0 6 — ocmanvuvle cyuau

23. JUTMHON 1 6 — nomwoe npasuivHoe
coomeemcmaeue;
0 6 — ocmanvuvie cyuau

24, cymMma l 6 — noanoe  npasuibHoe
coomeemcmeue;
0 6 — ocmanvuvle cyuau

3. Cucmema oyenusanus komniekma @OC mexywe2o KOHMPOLA U NPOMEINCYMOUHOU
ammecmayuu

[Tpu onleHNBaHUM MPAKTHUECKOW pabOTHI M POPM MPOMEKYTOUHOM aTTECTAllUU CTYACHTA
YUUTBIBACTCA CIAEAYIOLIEE:

- KQueCTBO BBIIIOJIHEHUS IPAKTUYECKON 4acTH pabOThI.

Kaxnplii Buj paboThl OLIECHUBAETCS 110 MATH OaJbHOM LIKaJe.

«5» (0TIIMYHO) — 3a INIYOOKOE U MOJHOE OBJIAJACHUE COAEpKAHUEM yueOHOro MaTepuana,
B KOTOpPOM oOOydarouiuiics cCBOOOJHO M YBEPEHHO OpPUEHTHPYETCs; 3a YMEHHE NPaKTUYECKU
IPUMEHSTh TEOPETUUECKHUE 3HAHMSI, BBICKA3bIBaTh U OOOCHOBBIBATh CBOU CyXAeHUs. OLeHKa «5»

(OTJIMYHO) IpeaIoaaraeT rpaMOTHOE U JIOTHYHOE U3JIOKEHHUE OTBETA.

«4» (xopowo) — eciau OOy4aroLMiicsi MOJIHO OCBOWMJ Y4eOHBbIM Marepuall, Biaaeer
HAy4YHO-NIOHATHIHBIM aNlapaToOM, OPUEHTHPYETCd B M3YYEHHOM Marepualle, OCO3HaHHO
IPUMEHSIET TEOPETUUYECKUE 3HAHUS HA MPAKTUKE, TPAMOTHO M3JIaraeT OTBET, HO COAEp)KAHUE U
(dopma oTBEeTa UMEIOT OT/ENIbHbIE HETOUHOCTH.

«3» (YAOBIETBOPUTENIBHO) — €CJIM O0yJarouiuiicss 0OHapyXUBAaeT 3HAHUE M NOHMMAaHUE
OCHOBHBIX TOJOXEHUH yuyeOHOro MaTepualla, HO M3JaraeT ero HErmoJHO, HEelocCleA0BaTeNbHO,
JIOTIYCKaeT HETOYHOCTH, B NPUMEHEHMHM TEOPETUUYECKUX 3HAHUN INpPU OTBETE Ha IPAKTUKO-
OPUEHTHPOBAHHBIE BOIIPOCHI; HE YMEET J10Ka3aTeIbHO 000CHOBATh COOCTBEHHBIE CYXIECHUS.

«2»  (HEyIOBIETBOPUTEIBHO) — €cld OOydYaloIIMiiC HUMEET pPa3pO3HEHHBIE,
OeccucTeMHble 3HaHUS, JONYyCKAaeT OMIMOKM B ONpeleNeHUM 0a30BbIX MOHATHH, HCKaXaeT UX
CMBICJI; HE MOXKET ITPAKTUUYECKH PUMEHATh TEOPETUUECKUE 3HAHUS.

Kpurepun oneHuBaHNs NPAKTHYECKUX padoT.
ITpakTryeckas paboTa OLlEHUBAETCS MAaKCUMAaJIbHO OLEHKOH «5» (OTIMYHO).
Kaxnoe 3amanne oleHUBaeTCs MaKCUMAIIBHO OIIEHKOU «5» (OTIMYHO).
ITo pe3ysbraTam OLIEHUBAaHUA BCEX 3aJaHUN OLICHKA COOTBETCTBYET CPEIAHEH.
Kpurepuu onieHuBaHus penieHUN 3a1ay.
«5» (OTIAMYHO) — COCTABJIEH MPABUJIBHBIN QJITOPUTM pELICHHs 3aJadH, B JIOTHYECKOM
paccyXJ1eHUHU, B BbIOOpE HOPMATHUBHBIX UCTOYHUKOB U PEILIEHUU HET OIIMOOK, IIOJyYyeH BEPHBIN
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OTBET, 33J]a4a PellIeHa PalllOHAIbHBIM CIIOCOOOM.

«4» (XOpolIO) — COCTaBJIEH NPaBWIbHBIA aJrOPUTM pELICHHs 3aJaud, B JIOTHYECKOM
pacCyKII€HUH U PEIIEHUU HEeT CYIIECTBEHHbIX OLIMOOK; MpaBWIbHO CAEJaH BbIOOp
HOPMATUBHBIX HCTOYHMKOB; €CTh OOBSCHEHHE pEIEHMs, HO 3a/laya pellleHa HepaluOHaIbHbIM
CII0CcOOOM MIIM JIOTYILEHO HE 0oJiee IBYX HECYILECTBEHHBIX OIIMOOK, [T0JIy4€H BEPHbIN OTBET.

«3» (yIOBIETBOPUTENBHO) — 3aJaHME BBINOJIHEHO, B JIOTMYECKOM PACCYXJIEHHH HET
CYLIECTBEHHBIX OLIMOOK, HO JOMYIIEHbl CYIIECTBEHHbIE OLIMOKM B BbIOOpPE HOPMATHUBHBIX
UCTOYHHUKOB; 33/1aya pellieHa He MOJIHOCThIO UK B 00IIEeM BUJE.

«2» (HEeyIOBJIETBOPUTEILHO) — 3a/1a4ya pelIeHa HEMPABUIBHO.

Kpurepun onieHUBaHHs CaMOCTOSITEIbHBIX PadoT.

Kputepuu onieHnBaHus pelieHu 3a1ad.

«5» (OTJIIMYHO) — COCTaBJIEH NPABUJIBHBIA AJTOPUTM PELICHUS 3aJaud, B JIOTHYECKOM
paccyXJ€HUH, B BBIOOpE HOPMAaTUBHBIX MCTOUHUKOB M PEILICHUU HET OUIMOOK, MOIy4Y€H BEPHBIH
OTBET, 33J]a4a PellIeHa PalliOHAIIbHBIM CIIOCOOOM.

«4» (XOpolIO) — COCTaBJIEH NPaBWIbHBIA aJrOPUTM pELICHHs 3aJaud, B JIOTHYECKOM
pacCykXII€HUH U PEIIEHUU HEeT CYIIECTBEHHbIX OLIMOOK; MpaBWIbHO CAElaH BbIOOp
HOPMATUBHBIX UCTOYHMKOB; €CTh OOBSCHEHHE pEIEHMs, HO 3a/laya pellleHa HepalMOHaIbHbIM
CII0COOOM MIIM JIOTYILEHO HE 0oJiee IBYX HECYILECTBEHHBIX OIIMOOK, IT0JIy4€H BEPHBIN OTBET.

«3» (yIOBIETBOPUTENBHO) — 3aJaHME BBINOJIHEHO, B JIOTUYECKOM PACCYXJIEHHH HET
CYLIECTBEHHBIX OLIMOOK, HO JOMYIIEHbl CYIIECTBEHHbIE OLIMOKM B BbIOOpPE HOPMATHUBHBIX
UCTOYHHUKOB; 33/1aya pelleHa He MOJIHOCThIO UK B 00IIeM BUJE.

«2» (HEeyIOBJIETBOPUTEIBHO) — 3a/1a4ya pelleHa HEMPABUIIBHO.

Kpurepun oneHuBaHNs KOHTPOJIBLHBIX padoT.

«5» (otnmuHO) — pemero 81-100% 3amganuii.

«4» (xopouio) — peweHo 61 — 80% 3aganuii.

«3» (yIoBIEeTBOPUTENBHO) — pemieHo 41 — 60% 3ananuii.

«2» (HEeyI0BJIETBOPUTEIBHO) — perieHo MeHee 40% 3anaHuil.

Kpurtepunu oneHuBaHus 3K3aMeHAIMOHHOTO TeCTA.

«5» (otmnuno) — pemero §1-100% 3amanuid.

«4» (xopomio) — pemreHo 61 — 80% 3aganuii.

«3» (y1OBIETBOPUTENBHO) — peieHo 41 — 60% 3ananuii.

«2» (HEeyIOBIETBOPUTENLHO) — perieHo menee 40% 3ananui.
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