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I ITaciopT )OHAOB OLIECHOYHBIX CPEICTB

1. O0aacTh NPpUMEHEeHUs

®onj oneHouHbIx cpeacTs (POC) npenHazHadyeH Il IPOBEPKU PE3yJIbTaTOB OCBOCHUS
TUCIUIUIMHBL «Maremaruka», BXOISIIeH B COCTaB IMPOrpaMMbl MOATOTOBKHU CIIEIIUATINCTOB
cpeaHero 3BeHa mno crenuanbHocTH 25.02.08 DOkcruryartanuss OSCHMIOTHBIX ABHAIIMOHHBIX
cucrem. Pabora oOy4yawmmxcsi BO B3aUMOACHCTBHM ¢ MpenogaBarejemM 152, Ha
CaMOCTOSITEIILHYIO padoTy 56.

2. O0beKTBI OLIeHUBAHHUA — Pe3YyJIbTAThI 0CBOCHHUS JMCIUIIIHHbI

®OC mno3BOJSET OLICHUTH CIEAYIOIIUE PE3YJbTaThl OCBOEHUS JUCLUUIUIMHBI B
cootBercTBUU ¢ ®I'OC cnemumansHocTH 25.02.08 DKcruryaTanust O€CMIOTHBIX aBUAIIMOHHBIX
cucTeM u pabodell mporpaMMoi TUCIUTUIUHEI «MaTeMaTuka:

YMEHHs:

- pemaTh MPHUKJIAIHBIC 33/1a4i B 00JIaCTH MPO(PECCHOHATBHON AEATEIbHOCTH.

3HAHUSL:

- 3HAYCHHE MaTeMaTHKH B MPO(eCcCHOHANBbHON AeaTenbHOCTH U ipu ocBoeHnu [TI1ICC3;

- OCHOBHBIE MaTeMaTHYeCKHE METOJbl pEeUIeHUS MPUKIAAHBIX 3a7ady B 00JacTH
poeCCHOHAIBHON e TEIHHOCTH;

- OCHOBHBIE MOHSATHS U METOJbl MAaTEMATHYECKOTO aHaIn3a, TUCKPETHOW MAaTeMAaTHKH,
JUHENHON anredpbl, TEOPUU KOMILJIEKCHBIX YHCEJNl, TEOPUU BEPOATHOCTEW U MaTeMaTH4ECKOU
CTaTHCTUKH;

- OCHOBBI HHTETPATBHOTO U AU PepeHINATHHOTO HCUUCTCHUS

BrimenepeurcieHHbple  YMEHUs, 3HAHUSA W NpAKmMuyeckuti onvlm HANpaBICHbl Ha
(dopMupoBaHUE y 00YHAIOIIMUXCS CIEAYIOIUX O0IUX U NPO(ecCHOHATBbHBIX KOMIIETeHIHIA:

OK 01. Buibupamv cnocobwl peuieHus 3a0a4 NpopheccUuoOHaAIbHOU OesmelbHOCMU,
NPUMEHUMENLHO K PASAUYHBIM KOHMEKCMAM.

OK 02. Ocywecmenamov nouck, anaius u uHmepnpemayuro uH@opmayuu, Heooxooumou
0711 8LINONHEHUS 3A0aY NPOPeCcCUOHATLHOU OessMeNbHOCIU.

OK 07. Cooeiicmgosamb coxpaneHuto oKpycaroujeli cpeovl, pecypcocoepexcenuio,
ahpexmusro Oeticmeosams 6 Upe38bIUAUHBIX CUMYAYUSIX.

OK 09 Hcnonvzosamsv un@opmayuorHvle mMeXHOI02UU 6 NpohecCUOHAIbHO
o0esmenbHOCU.

OK 10. Ilonvzoeamvscs npogheccuonanbHol OOKYMeHmayuell Ha 20Cy0apCmeeHHOM U
UHOCMPAHHOM SA3bIKAX.

3 ®opMBbI KOHTPOJISA M OLICHKH Pe3y/1bTATOB 0CBOCHHUS AU CHHUIIIMHBI

KoHTpo:b 1 olileHKa pe3ynbTaToB OCBOCHUS — 3TO BBISIBICHHUE, H3MEPEHUE U OLICHUBAHHE
3HaHUHM, YMEHUH U (opMHpyOIUXCs OOUIMX M MPO(EeCcCHOHANBHBIX KOMIIETEHIIMH B paMKax
OCBOEHUS AUCLUILIIUHBIL.

B coorBercTBUM ¢ yueOHbIM MIaHOM coenuaigbHocTH 25.02.08 OkcmmyaTtauus
OeCIMIOTHBIX AaBHMALIMOHHBIX CHCTEM, paboueil mnporpaMMmoil AuCUMILIMHBI «Martematukay
IIPElyCMAaTPUBAETCS TEKYLIUI U IPOMEKYTOUHBIN KOHTPOJIb PE3YIbTATOB OCBOCHUS.

3.1 ®opMbI TeKyl1ero KOHTPOJIS

Texymuii KOHTPOJIb YCHIEBAEMOCTH INPEJCTABIIsAET COOON MPOBEPKY YCBOCHHUS Y4e€OHOTO
MaTepuaia, peryJiipHO OCYUIECTBIIIEMYIO Ha MPOTSHKEHNUN Kypca 00yueHusl.

Texymumii KOHTPOJIb pe3yabTaTOB OCBOCHMS JAMUCLUIUIMHBI B COOTBETCTBHHM C paboueid
IporpaMMOil ¥  KaJeHJapHO-TEMAaTHUYECKUM IIJJaHOM MPOUCXOAUT TPU HCIOJIb30BAHUU
CJIEAYIOIIMX 0053aTeNbHBIX (POPM KOHTPOJIS:

— GbINOIHEHUe NPAKMUYECKUX pabom,

— NPOBEPKA BbINOIHEHUS CAMOCOAMENbHOU PAOOMbl CIMYOEHMO8,

— NpoeepKa 8bINOJIHEHUS KOHMPOIbHBIX paOOM.

Bo Bpems mpoBeneHHs] yueOHBIX 3aHATHH JOMOJHUTEIBHO HCIOJB3YIOTCS CIEIYIOIINe
(GOpMBI TEKYIIET0 KOHTPOJSL — YCMHbIU ONpoC, peuienue 3a0ay, mecmuposanue no memam
OMOENbHBIX 3AHAMULL.



BbinosiHeHHe W 3alIMTA MPaKTH4YeCKUX padoT. [Ipaktuueckue pabOTHI IPOBOISATCS C
LEeNbI0 YCBOGHUS W 3aKPEIUICHUS TPAKTHYECKUX YMEHUHW W 3HAHHWW, OBJIAJCHUS
npodecCHOHATBLHBIMU KOMIIETCHIIMAMU. B X071 IpakTH4ecKoil paboThI CTYIEHTHI IPHOOPETAIOT
YMEHUS, MpPEeJyCMOTpPEHHble pabodeld MporpaMMoON JUCHMIUIMHBI, Y4aTcsi UCHOIb3068aAMb
Gopmynvl, u npuMeHAmMb paziuyHble MemoOUKU pacyemad, AaHAIUZUPOSAMb NOJYYEHHbLE
pe3yrbmamsl U 0e1amby 8b1800bl, ONUPAACH HA MeOpemuUdecKue 3HaHus.
Cnucok npakTUYECKUX padoT:
e [Ipaktnueckas pabora Nel «JleficTBUsS HaJ KOMIUIGKCHBIMHM YHCIAMH B ajreOpanveckoit
dopme»
e [Ipakrtuueckas pabora Ne2 «Tpuronomerpuueckas GpopMbl KOMILIEKCHOT'O YHCIIa»
o [Ipaktnueckas  pabora  Ne3  «/leficTBus  Haa  KOMIUICKCHBIMH  YHCJIaMH B
TPUTOHOMETPUUYECKOH hopme»
e [Ipakruueckas pabora Ne4 «IlokaszarenpHas (POpMBI KOMILIEKCHOTO YHCIIa»
e [Ipaktuueckas pabora NeS5 «/leificTBus Hag KOMIUIEKCHBIMH YHCIAaMH B TOKa3aTeIbHOMN
dopme. Dopmya Ditnepar
e [Ipakruueckas pabora Ne6 «YpaBHEHMs B KOMIUIEKCHBIX YUCIIAX»
e [IIpaktuueckas pabora No7 «BbluncieHne 3HAYEHUM BBIPAKEHUH C KOMIUIEKCHBIMU
YHUCIIaMU»
e IIpakrtuueckas pabora Ne§ «JleficTBHs Haa MaTpULIAMK
[Tpaktuyeckas padora Ne9 «HaxoxaeHue onpenenuteneii BTOporo, TpeTbero U 4eTBEpTOro
HIOPSIKOB»
[Tpaktuyeckas padora Nel0 «HaxoxeHue onpenenureneid n-oro mopsaKoBy»
[TpakTuyeckas padora Nell «HaxoxmeHne oOpaTHOM MaTPHUIIB»
[Tpaktuyeckas padora Nel2«Pemenre MaTpUIHOTO YpaBHEHHS
[Tpaktryeckas padora Nel3 «HaxoxmeHue panra MaTpULbD)
[TpakTuueckas pabota Nel4 «Pemenue CJIAY merogom Kpamepar»
[TpakTuueckas paborta NelS«Pemenue CJIAY meronom [Maycca»
[TpakTuueckas padorta Nel6 «MccnenoBanue CJIAY Ha coBmecTHOCTB. HaxoxaeHue oO1iero
u yactHoro peuieHust CJIAY»
[Tpaktuueckas padota Nel7 «Ilepexon k HOBOMY 6a3uCy»
[TpakTrueckas pabora Nel8 «YpaBHeHMs MapayieIbHOCTH U NEPIEHANKYISIPHOCTH IPSIMBbIX.
PaccrosiHre OT TOUKH 10 IPAMOIN»
[Tpaktuyeckas padora Nel9 «OKpyKHOCTb U AIIIUIICH
[TpakTrueckas padota Ne20 «Ilapabona u runep6osuar»
[TpakTrueckas padota Ne21 «Pemienue 3a7a4 Ha cCOCTaBIEHUE YpPaBHEHUN)
[TpakTnueckas pabota Ne22 «Onepanuu HaJ MHOKECTBAMU»
[TpakTrueckas padota Ne23 «3neMeHTbl KOMOMHATOPUKI
[Ipaktuueckas pabota No24 «bysneBbl GyHKIIUNY
[TpakTrueckas padota Ne25 «IloaroroBka Kk KOHTpOJIbHOHN padore Neb
[Tpaktnyeckas pabora Ne26 «IIpenen pyHKuumn»
[Tpaktnyeckas pabora Ne27 «IlepBblil 1 BTOpoi 3amMeuaTebHbIE MPEIEbI»
[Tpaktuyeckas pabota Ne28 «Bbruucnenue mnpenenoB. PackpbiThe HeomnpeaereHHOCTEN
pa3IMYHBIX TUIIOBY
[TpakTueckas padota Ne29 «IloaroroBka Kk KOHTpOJIbHOM padote Ne7»
[TpakTiueckast padora Ne30 «IIpumenenue npasui quddepeHIMPOBaHUS A HaXOXKACHUS
MIPOU3BOTHBIX»
[Tpaktuyeckas padora Ne31 «Bpruncienue npon3BOAHBIX BBICHIMX MOPSIKOB
[IpakTuueckas padora Ne32 «MccnenoBanue GyHKIIMH C TTOMOIIBIO TTPOU3BOTHOM
[TpaxTuueckas padota Ne33 «IIponsBoaHas u ee MpUIOKEHUS»
[Tpaktnueckast padora Ne34 «HaxoxneHue mnpou3BOJHONW (DYHKUIMH JBYX MEPEMEHHBIX
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MEPBOro U BTOPOro MmopAaaxKoB»

e [Ipaktnueckas pabora Ne3d5 «HaxokneHue 3KCTpeMyMOB (PYHKIIMH ABYX IMEPEMEHHBIX C

MTOMOUIBIO TTPOU3BOTHOMN»
e [Ipaktnueckas padora Ne36 «IloaroroBka k KOHTPOJIBHOM padoTe No8»
e [Ipaktuueckas pabora Ne37 «OCHOBHBIE METOIbI HHTETPUPOBAHUS. METOI MOACTAHOBKH. »

e [Ipaktnueckas padora Ne38 «OCHOBHBIE METOABI HHTETPUPOBAHUS. METO 1 HEOonpeIeICHHBIX

KO3 PUITUEHTOBY»

e [Ipaktuyeckas padota Ne39 «OcHOBHBIE METOABI HHTETPUPOBAHUS. METOI HHTETPUPOBAHUS

10 YaCTAM
e [IpakTnueckas padora Ned() «HaxosxaeHrne HeonpeIeIeHHBIX HHTETPAIOBY
e [Ipaktnueckas pabora Ned1 «OnpeneneHHbI HHTErPal U €r0 CBOMCTBA»
e [Ipaktuyeckas pabora Ne42 «BrruncieHne onpeaesieHHbIX HHTETPaIoBy»

e [IIpaktuueckas pabora Ned3 «Jluddepenunanbupie ypaBHEHHS C pa3AesSIOIIMMUCS

NEPCMCHHBIMU >

IIpakTnueckas padora Nel
«JleicTBUS HA/l KOMILUIEKCHBIMM YHMCJIAMH B ajiredpanyeckoii popme»
3aoanue 1.
Haittn kommuiekcHOe 4ncio zu3 paBeHcTBa 2+3i = z+4+1i.
3aoanue 2.
Haiiti mpon3Be/ieHne KOMIUICKCHBIX YMCEN ZU3 PaBeHCTBA Z; =3+20 n 7, =—1—1.

3adanue 3.

. . l.
Haiitu yacTHOE OT JIeIeHUs] KOMIIJIEKCHOI'O YMClia g = E —3{ Ha 4HCI0 3y = 2+ gl .

3aoanue 4.
Haiitu i .
3aoanue 5.
Brraucnute
2 4
1 i3 1 i3
a) | ——+—— | ; 0)| ——+——| .
2 2 2 2
IIpumepHbIe 3a1aHUA JJIs1 CAMOCTOATEIBLHOM padoThl Ne 1
«JleiicTBHS HAl KOMILIEKCHBIMH YHCJIAMI
Bapmuanr 1.
1. JlaHBl KOMITIEKCHBIE YuCHa Z,, Z,. Haiitn 2, £2,, 2,°2,, 4 7, =15+8i, 7, =4-3i.
<
2. llpeactaBuTh YUCIO z =3 —4i B TPUTOHOMETPUUIECKOH popme.
2
3. Pemuts kBagpatHoe ypaBHenue X —Xx+1=0.
4. Haiitu neiicTButenbHble yncna X Uy u3 ypasaenus (3+i1)x—2(1+4i))y=-2-4i.

Bapuanm 2

1. JlaHbI KOMIUIEKCHBIC YnCIa 2, Z,. Haiftn 2,22, , 2,2y, —- : 2, =9-3i, 2, =1+7i.
2

. [IpencraButh uncno z=2+3i B TPUTOHOMETpUUYECKOU (hopme.

[\

3. PemmnTs KBajpaTHOe ypaBHeHHe 2X° +x+1=0.

~

. Haiitu neiictButenshble uncna x u y u3 ypasnenuss  (1+2i)x—3(1-2i)y=1+1.

IIpakTHyeckas padora Ne2
«/JledicTBUS HAl KOMIVIEKCHBIMM YMCJIAMH B TPUTOHOMETPUYECKOH opme»

4



3aoanue 1.
Jano z, = 2(0056()O +isin60°) Mz, = 3(0051200 +isin120°). BbMucnuTs Z; - 2, .
3aoanue 2.
Hano z, = 3(005300 +isin 300) uz,= 2(005600 +isin 600). Bbranciuts - .
&)
3aoanue 3.
Beoipasute sin4@, u cos4@ uepes3 sing u cose.
3aoanue 4.

Hano z, :\/5[005§+isin§j "z, :\/g(cos%ﬂ'sin%j. Haiigure a) z,-2,; 0) ﬁ;B) z;

<
SN e) (ij

e
3adanue 5.
Brruucnure: (lJri)6 .

IIpakTnueckas padora Ne3
«/leficTBUSI HAJl KOMILUIEKCHBIMHM YHCJIAMH B IIOKa3aTe1bHOM (popme. Popmy.ia Jitaepar»
3aoanue 1.
[lepeBenuTe uncia B MOKa3aTeIbHYIO (POPMY U BBIMIOTHUTE YMHOKCHHE.

Jlano z, =2(cos60° +isin60° ) u z, =3(cos120° +isin120°). Boraucmuts Z, - 2, .
3aoanue 2.
HepeBe,I[I/ITC quciia B [IOKA3aTCIbHYO q)OpMy W BBIITOJITHUTC OCIICHUC.

Hano z, = 3((:05300 +isin 300) Uz, = 2(005600 +isin 600). Bbraucuts <L
k8

3aoanue 3.

[lepeBenuTe uncia B MOKa3aTeNbHYIO (OPMY U BBITIOJTHUTE JICJICHUE.

z = 2 — 2i, n = 6. Halitu Bce 3HaueHusz".

IIpakTnyeckas padora Ne4
«YpaBHeHHs B KOMILIEKCHBIX YHCJIAX)
3adanue 1.
Haiinure xu yn3 ypaBHeHus

D (1+2i)x+(3-5i)y=1-3i.x,y e R.
2) (1-3i)x+(4+5i)y=1+3i,x,yeR.

3adanue 2.
Permmte kBaspaTHBIE ypaBHEHUS:

a) x> +x+1=0; 6) x* —x+1=0; B) x°+1=0;1)2x> +3=0.

3aoanue 3.
Pemnre ypaBHeHUS:
ax3=8; o)x*=-1e6.

IIpakTnueckas padora NeS
«BpIyucIeHUe 3HAYCHU I BBIPAKEHUH ¢ KOMILICKCHBIMHM YU CJIAMM»



3aoanue 1.

Jaub uncna z, =2+3i u z, =1-2i. Haiigure uncna: a) z, +2,;0) 2, —2,;B) Z;°2,;T) j—l
2
3aoanue 2.
Hano: z=2+1i.Haliqure 7", ecnmu n=2,3,4.
3aoanue 3.
HaiinuTe xu yu3 ypaBHEHUsI (1 + 2i)x + (3 - Si)y =1-3i.x,yeR.
3aoanue 4.
Haitgure KOMIUIEKCHO-CONPSKEHHBIE YHWCIA JUIS CIEAYIOUIMX YHCENI K IOCTPOMTE UX Ha
KOMIUIEKCHOM TUIOCKOCTH:

a) z=3-2i; 6) z=-2—1i; B) z=>5i; r)z=i; n)z=06.
3aoanue 5.
Brranciure
(2-20)(3+41)—6i_ 5 2+20)(6-i)+1
a) i+1 ’ ) (2i+1)3
IIpakTHyeckas padora
Ne6 «/leiicTBUSI ¢ MATPULIIAMI
3aoanue 1.
-1 01
1 0 2
Bbranciuts npoussenenue matpun AB, tie A = ;B=|5 1 4],
310
-2 01
3aoanue 2.
3
21 1
Hatitu npousBenenus marpuit AB u BA, tne A= : B= 5
0 3 2
-1 1
3aoanue 3.
. ) 1 2
Haiitu A", e A= .
3 4
3aoanue 4.

0

2 4
Boruncnuth 3HaueHne MHOorowieHa f(x)=2x°—5x+3 or MaTpuibl A = (1 j

3adanue 5.

S w»n O

1 2 3 :
Haiitu matpuny C = A" =3B, rne A= : B= 6 |.
01 2 3

3adanue 6.

1 =2
Haitrtu marpuity A" meecnen;: A= (3 4); n=3.

IIpuMepHbIe 3aaHuA IS CAMOCTOATEIbHOM padoThl Ne 2
«Onepanuu HaJQ MATPHLAME
Bapmuanr 1.
1. Haittu matpunty C =—2A+3B.



1 -2 0 0 2 1
3 2 1 -2
a) A= ;. B= . 0)A=|3 2 -1, B=|1 0 O
1 -4 0 3
o 1 2 1 0 -1
2. Beruucnuth Matpuily D= (A- B)T +C? v HallTH ee clel.
31
1 23 1 4
A= ; B=|2 0}, C= .
3 05 0 3
0 1
3. Haiitu 3Hauenue Muorounesa f(X) or matpuunl A:
F=x—2x+1; A< !
xX)=x"—-2x+1; A= .
1 2
4. Bossenure matpunly A u3 3amaHus 3 B KyO, U HaliIuTe ONpEAETUTENb pe3yabTaTa,
T.C. ‘A3‘—?
Bapuanr 2.
1. Haittu matpunty C =-—2A+3B.
o 1 2 1 1 O
-21 1 -4
a) A= ; B= . 0 A=|1 -2 O B=[{0 0 2
3 0 2 3
3 2 -1 -1 0 -1
2. Beraucauts Matpuiy D = (A- B)T +C? W HalTHU ee cles.
1 2
-1 0 2 2 -1
A= ; B=|3 0 C= .
2 11 1 0
0 1

3.HaiiTu 3HayeHre MHOTOYJIEHA f(X) OT MaTpUIIbl A :

-1

4.Bo3Beaute MaTpully A M3 3ajaHus 3 B KyO, U HAWAUTE ONpEeNIUTeNb Pe3ysbTaTa, T.€. ‘A*‘ -?

) 1 3
f(x)=x +4x+4;A:(2 ]

IIpakTnyeckas padora Ne7
«Haxo:k1eHune onpeaennTelieii BTOPOro, TpeTbero  4eTBEPTOro MNOPsAAKOBY

Breraucnute ONPpCACIINTECIIN:

1 -2

Lo ls el
-3 -4

S
1 -2 0

3 3 4 =2
-4 0 1
-2 8 0

4 7 1 9
-4 2 2
1 4 1 2

5 2 0 -1 3
1 -3 0 1
2 1 2 4



-3 1
6 |24 2 0 1
4 1 3 0
IIpumepHbIe 3a1aHUA I CAMOCTOSATEIbHOMH padoThl Ne 3
«BbrunciieHue onpeaeauTesiein»
Bapuanr 1.
1.Berunciute npoussenenue matpui A u B. Halitu onpenenurens Npou3BeaeHUS.
2 0
120
A= i B=|1 2
512
3 1
2. BpluncauTh ONpeaeauTeNd TPETHEro MOPsAKa:
-1 4 3
0 3 -2
8§ -1 5
3. BeruuciuTh onpenenuTens Y4eTBEPTOro MopsiIKa:
1 -2 4 1
2 3 41
2 -4 0 2
-1 1 23
Bapuanr 2.
1. Beruucnouts npousBenenue Marpuil A u B. Haiftu onpenenurens npousBeaeHus..
1 2
512
A= ; B=[5 1
031
0 3
2. BerunuciauTh onpenenuTeNn TPETHEro MopsiaKa:
2 -1 3
1 -2 0
-5 3 1
3. BeruuciauTs onpenenuTens Y4eTBEPTOro MOpsiIKa:
1 2 3 4
-2 3 0 1
3 4 -1 2
-1 1 2 3

IIpakTHyeckas padora Ne§
«Haxoxnenune o0paTHoil MaTpulbl. PelieHne MATPHYHOTO YPABHEHHS»

Haiitu oOpatHyro MaTpuIly K 3aJjaHHOM 1o hopmyie

-1 LT
A = i Ajon:
1 BapuanT 2 BapuaHT 3 BapuaHT



2 3 1 1 1 1 1 3 1
(1 -2 3 ) (1 -2 1) (1 -2 3 >
4 -1 -3 3 3 3 4 1 -4
4 BapuaHT 5 BapuaHt 6 BapuaHT
2 3 1 1 3 1 1 1 2
(1 -2 3 ) (1 -2 3 > (1 -1 5 >
4 1 =3 4 1 -4 4 1 -1
7 BapuaHT 8 BapuaHt 9 BapuaHt
1 3 1 1 1 2 1 3 1
(1 -2 3 ) (1 -1 5 > (1 -2 3 >
4 1 -4 4 1 -1 4 1 -4
10 Bapuant 11 Bapuant 12 BapuaHt
1 1 2 2 2 1 1 1 3
(11 o) (1= ) (1= )
4 1 -1 7 1 =3 1 1 -3
13 Bapuant 14 Bapuant 15 Bapuant
1 1 3 2 1 2 1 1 1
(1 -3 5 ) (1 -2 3 > (1 -2 1 >
2 1 =2 4 1 =3 3 3 =3
IIpakTuyeckas padora Ne9
«HaxoxneHue paHra MaTpuub»
Haittu panr matpuusbl:
1 BapuanT 2BapuaHT
1. Haiitu panr Matpuib 1. Hatitu panr Mmatpuiist
1 2 5 -6 1 2 3 -6
< 4 -6 2 —2) < 1 6 2 —2)
-2 3 -1 1 -2 8 -1 4
3papuaHT 4 BapuaHT
1. Haiit panr matpuisl 1. Haiitn panr matpuis!

1 2 3 —6
( 1 6 2 -2 >
-2 -4 -6 12

1 8 5 6
(4 -6 2 —2)
2 3 -1 1
IIpakTnyeckas padora Nel(

«Pemenne CJIAY meronamu I'aycca u Kpamepay

3aoanue 1.
Pemmts cucremy Meronom ["aycca, MaTpuyHBIM CIIOCOOOM U HCTIONB3Ys mpaBuiio Kpamepa.

3)61 — Xy + X3 =12
5X1 + Xy +2)C3 =3
X1+Xp +2)C3 =3

3aoanue 2.
Pemmmts cuctemy metonom ["aycca, MaTpHUHBIM CIIOCOOOM U MCITONB3Ys MpaBmiio Kpamepa.



2x—-y+z=4

x+3y—-z="7
3x—y+4z=12
3aoanue 3.

Pemmuth cucremy meronom ['aycca, MaTpUaHBIM CITIOCOOOM U MCTIONB3Ys paBuiio Kpamepa.

2x+3y—-4z=3
3x—4y+2z=-5
2x+7y—-5z=13

IIpumepHbIe 3aJaHUA 111 CAMOCTOSITEIbHOM padoThl Ne 4
«Pemenune CJIAY»
BapuanTt 1
1. Pemuth cucreMy auMHENHBIX anredpanueckux ypaHeHuil (CJIAY):
a) metosioM Kpamepa;0) MeTo1oM 0OpaTHOM MaTpPHIIBL;

B) metozoM ["aycca

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

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

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

Bapuanr 2
1. Pemnth cucremy JauHeHHbIX anredpanyeckux ypaBHenuii (CJIAY):
a) metosioM Kpamepa;0) meTo1oM 0OpaTHOM MaTpPHUIIbL;

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

X+ X+ x;=-2

IIpakTnyeckas padora Nell
«HccnenoBanne CJIAY nHa coBmecTtHOCcTh. HaxokaeHne 0011ero 1 4acTHOro pelieHust

CJIAY»
1 BapuanT 2BapuaHT
1. HccnenoBats cuctemy Ha 1. HccnenoBats cuctemy Ha

COBMECTHOCTh. Eciii cucreMa coBMeCTHa,
OTIPEJIETUTH KOJTMYECTBO PEIICHUI CHCTEMBI:
2X1+Xy — X3+ 2x4 = 2
X1 — 3%y +4x3 —x4 =7
2x1 +x3—x4, =9
2. HccnepoBath Ha COBMECTHOCTD U
HalTH o0Ilee peleHne 1 JBa JII0ObIX YaCTHBIX

pEIICHUS] CUCTEMBI:
{le +x,—x3=4
3X1 + X2 + X3 = 2

3BapuaHT

1. HccnenoBats cuctemy Ha
COBMECTHOCTB. Ecim cuctema cCOBMECTHa,
OTIpEeAENUTh KOJIMYECTBO PEILIEHUIN CUCTEMBI:

coBMecTHOCTE. Eciti cucrema COBMCCTHaA,
OnpeaACIMTbL KOJIUICCTBO peHICHI/Iﬁ
ZX1+XZ - X3 + 2x4_ = 2

CHUCTEMBI:y X1 — 3Xy +4x3 — x4, =7
4x, + 2x3 — 2x3 +4x, =9
2. HccnenoBaTh Ha COBMECTHOCTH U

HaWTH 0011Iee PEIICHUE U JIBA TFOOBIX YaCTHBIX
pEIIeHUs] CUCTEMBI:
X1 — Xy +2x3 =4
{le +2x; +x3=1

4 BapuaHT

1. Hccnenosate cucremy Ha
COBMECTHOCTB. Eciiu crcTeMa COBMECTHa,
OTIPENIETTUTH KOJTMYECTBO PEIICHUI CHCTEMBI:

10



x1_3x2+4x3_x4:7 x1_3x2+4’x3_x4:7
—4x; — 4x3 + 6x3 —4x4 = —4 X1 — X3+ 2x3 — 3x, = —4
2. Hccnenosats, Ha COBMECTHOCTE U 2. Hccnenosats Ha COBMECTHOCTE U

2x1+2x2 - 3X3 + ZX4 =2 {—2x1+2x2 - 4‘X3 + 6X4_ =2

HalTH 00IIIee PEIICHKE U JIBA JIOOBIX YaCTHBIX  HAWTH 00Iee PeIIeHne U JBa JTFOOBIX YaCTHBIX

peiCHUsA CUCTCMBI: pemiCHusd CUCTCMBI:
{4x1+3xZ_ZX3:7 {xl_sz +X3=3
x1+X2+X3=2 x1_2x2+4‘x3:8

IpaxkTnyeckas padora Nel2
«IIpumenenue npaBui a1 depeHIupoBaHUSA /151 HAX0KIEHUS TPOU3BOTHBIX)
3aoanue 1.
Haiitu mpon3BoaHbIe QyHKITHIA:

a) y=x>Ax';  6) y=

3aoanue 2.
Haiitn npousBoanyto GyHKIuU y = f(X) U BBIYUCIUTH €€ 3HaYEHHUE B TOUKe X =1

2) yox'-(Wx a1 6) y=15-(x'=1); B) y=—1°

X x4l
3aoanue 3.
Haiiti nmpou3BoaHbIe PyHKITHIA:

x2_1 x3_1
a) y=(x+5)7°; 0 =3,/ ; = .
)y ~x+5) )y X2+1 B)y \/;

3aoanue 4.
Haiiti npou3BoaHbIe PYHKITHIA:

;B) y=e"; 1) y=+1+2x

x2+1

2 4
x =1 .
a) y=vin+1+m(/x+1); 6)y :L ; +J ;  B) y=x"sin(cosx).
X
3aoanue 5.
Haiitu npou3BoiHBIE BTOPOTO MOPSAIKA (PYHKIUI:
a) y=x'—4x’+5x—1;  6) y=sin’3x; B) y=xn(x+1).
IIpumepHbIe 3a1aHUA 1JIs1 CAMOCTOATEIBHOM padoThl NeS
«HaxoxkneHue npou3BOIHBIX»
Bapuanm 1.

1. Haiitu npon3Boanble QyHKIIHIA:

2
a) y=5x"-3x+2; 6) y= 3 1;B)y=€3x; r) y=+2-3x

X =

2. Haiitu npou3sBoiHbIe GYHKINH, HCHIOIB3Ys TEOpEeMbl TU( GEepeHIUPOBAHHUSA:

3
a) y=x>-In3x;  6) y=—.

x”+1
3. Beraucnuts:
a) y=cos3x+2sin’ x; 6) y=5"+log, x.
4. Haiitu TpeThro Npon3BoHYyI0 GyHKIMH (3" — ?):
a) y=sin2x; 6) y=e>*
Bapuanm 2.

11



1. Haiitu npon3BoaHbie GyHKIMIA:

:B) y=e"; 1) y=A1+7x

a) y=3x"+5x-1; 6) y=

x*+1
2. Haiitu npou3BoHbie PYHKITNH, HCTIONB3Ys TeopeMbl TudhepeHITUPOBAHMS:
2
a) y=xIn2x;  6) y=—.
x +1
3. Boruucnuts:
a) y=sin2x—3cos2x; 0) y=2""+log, x-
4. Haiiti TpeTsio mpoussoauyko dyuxrmii (Y —?):
a) y=cos3x; 6) y=e

IIpakTnyeckas padora Nel3
«HUccnenoBanue pyHKIMHU € IOMOIIbIO IPOU3BOIHOIN»

HccnenoBath GyHKIIHIO C IIOMOIIBIO TPOW3BOIHOM

1. Haiinem o6macte onpenenenus GyHkmun. Tak kak QyHKIUS MPEACTaBISET COO0M IPOOH,
a Kak, U3BECTHO Ha HOJIb JCNIUTh HEJNb3s, TO 3HaMEHATellb HEe I0JDKEH paBHATHCA 0.
TakuMm oOpa3om, X HE paBeH 3.
O6nacTb onpeseneHns D( y) = (— 00;3) U (3;+oo) .
2. Haiinem Touku nepeceuenus rpaduka pyHKINUU C OCIMU KOOPJUHAT.
C oceto Oy mipu 3Tom x=0, Torma y=2/3.Takum oOpazom, (0;2/3) — Touka nepecedeHus ¢ OChIO
Oy.
2

X — 1 J2

C ocero Ox mpu 3toM y=0, Tornra ——— =0, orkyna x=ft—==1t——_ CaMoCTOATEIHHO
x-3 V2 T2

BBIITUIIUTE ABC TOYKU IMEPECCECUCHUA C OCBIO Ox.

3. Haiitu mpoMexyTku BO3pacTaHus/yObIBaHUS (DYHKIMH, SKCTpeMyMbl GyHKIuu. s

9TOI'0 BBIYUCIIUM ITPONU3BOAHYIO

. 4x? _24x42 ,
= ﬁ . Pemas YpaBHCHHUE Yy = 0 , HAXOAWM TOYKH NOJO3PUTCIILHBIC HAa OKCTPEMYM
x—3

6++/14
2

. HOJ'ILSYHCB PAa3JI0KCHUCM KBAAPATHOI'O TPEXHUIICHA MOXKHO 3aIIUCATh

6—/14 6++/14
A el

y = =

(x-3) (x-3)
CrnenaeMm cieayroomuii pucyHok. Ha pucyHke OTMETUM TOYKHM MOAO3PUTENbHBIE HA SKCTPEMYM,
BBIKOJIEM TOYKH, HE BOIIEIIINE B 001acTh ompeaeneHust Gpynkmuu. OOpaTuTe BHUMAHHUE, YTO
x1<x2.

yx) T - *

Y(X)/;(\; \XI2 / ’x

12



2 2

6—\/ﬁ}4 [6+Jﬁ_+wj .

Takum oOpa3oM, (DYHKIHMS BO3pAacTacT HAa MPOMEKYTKaX [— 00,

6—\/ﬁ.3J H(?’;mjﬁj'

yOBbIBaeT Ha MPOMEKYTKAX ( o

ODKCTPEMYMBbI
_ [6-14 oy [6++14
max(y)=y| = — | u min(y)= 3| =

3HavyeHus: QyHKIUN BBIYHCIUTH CAMOCTOSATEIBHO.
4. HaiiTi npoMeyTKH BBITYKJIOCTH/BOTHYTOCTH Ipaduka GpyHKuuU, TOUku neperuda. s

" o
3TOr'0 BBIYMCIUM Y W IIPUPABHAEM K HYIIIO. HaI/I,Z[CHHBIe TOYKH — TOYKH nepem6a rpaq)m(a

byukiun. [pu [ >0 dyHkuus Beimykia BHU3( Wik Borayta). [Ipu " <0 ¢dyHKIus BITyKiIa
BBEPX.

BrrurcneHust mpoBECTH CaMOCTOSATEIBHO.

5. [Toctponm cxemaTudHO rpaduk GyHKIIUA

[TocTpoenue mpoBecTu camocTosTesbHO. CHayana MPOBEAEM BEPTUKAIBHYIO aCUMIITOTY X=3
NYHKTUPHOHM JMHUEH. 3aTeM OTMETHM TOYKH IEPECCUYCHUs] C OCSIMHU KOOPAUHAT, IKCTPEMYMbI
GyHKIIMHM ¥ TOYKHU Tieperuda. Jlaiee mocieaoBaTeabHO IIABHOW JIMHUEH COSTUHSIEM BCE TOUKH B
HAIpaBJICHUU CJIEBA - HANpaBo. Ternepb MOXKHO MPOBEPUTH MOCTPOSHHBIN IpaduK QYHKIUH C
Y4ETOM IPOMEXYTKOB BO3PACTaHUs1/yOBIBaHUS, BHIITYKJIOCTH/BOTHYTOCTH rpaduka QyHKIUH.

1. Haiitu o6nacte onpeneneHus GyHKIUH
2. Haiitu Touku nepeceyenus rpaguka GyHKIUHN ¢ OCIMU KOOPAUHAT
3. Haiitu mpomexxyTku Bo3pactanus/yObIBaHUS (QYHKIHH, SKCTPEMYMBI () yHKIIHH
4. Haiit npomMeKyTKH BBITYKJIOCTH/BOIHYTOCTH IpaduKa QYHKIUHU, TOUKU eperuda
5. [TocTpouTh cxeMaTU4HBINA TpaduK GyHKIUN
1 BapuanT 4 BapuaHT
f(x)=2x"-3x"-12x f(x)=x"-3x"-9x
2 BapuaHT S 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 BapuaHnT
f(x)=2x"+3x> - 72x f(x)=x"+3x"—9x
8 BapuaHT 13 Bapuanr
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 BapuanT 15 Bapuant
f(x)=2x"+15x" +36x f(x)=2x"+3x>—12x

13



11 Bapuant
f(x)=x"+6x"+9x

IIpakTnyeckas padora Nel4
«IIpon3BoaHasi M ee NPUTOKEHH S

Ipumep 1. Teno aBuKeTCA IPAMOIMHEIHO MO 3aMaHHOMY 3aK0Hy S(f) =3t +2t° + 5.

a. HaiiT MrHOBEHHYIO CKOPOCTh T€Jla B MOMEHT BpEeMEHH f, =1 ceKkyHuy.
b. Haiitu yckopeHue Tejia B MOMEHT BPEMEHH 1, = 2 CEKyHJIbL.
c. Haiitu, yepe3 CKONBKO CEKyHJ| OT Hadaja OTCUeTa MTHOBEHHAs CKOpPOCTb Tesa Oyner

paBHa v,=44m/c.

d. Haiitu, yepe3 CkoIbKO CEKyHJ OT Hayajla OTCUYEeTa YCKOPEHHUE Tesia OyIeT paBHO a.
Pemenne:
a) JInst Hax0XKAEHU CKOPOCTH BBIYMCIUM MTPOU3BOAHYIO IEPBOIO MOPSIKA

v(t)=S'(t)=9¢* + 4 . Torza MrEOBeHHas CKOPOCTH yepe3 | cexyHy v(l) =13m/c.
b) JI7ist HAXOXKICHUS YCKOPCHHS BEIYUCIUM BTOPYIO IPOM3BO/IHYIO

alt)=v(t)=5"(t)=(S '(t))’ = (9t2 + 4t) =18t +4 . Toraa 4epe3 2 CeKyH/BI yCKOpEHUE GymeT
a(2)=40m/c*.

c) JUis onpezesieHust BpeMEeHH, 110 HCTEYEHHH KOTOPOro CKOPOCTh Teia OyzieT paBHa 44m/c
HEOGX0MMO pernTh ypaBuenue v(r) = 91” + 41 = 44 . Tlomydaem t=2 CeKyHIBL.

d) Jlis onpeneneHus BpeMeHH, [0 HCTEUCHUH KOTOPOTro YCKOPEHHUE Tena OyeT paBHO
22M/c* HEOBXOMMO PEIIHTh YPaBHEHHE a(t) =18t +4 =22 . Ocraercs Haiitu t.

[Tpumep 2. CocTtaBUTh ypaBHEHHE KacaTelbHON K rpaduky GyHKIUU f (x): ix_i B TOUKE
X+

(1;1).

Pemenue:

ITo ycnoButo 3amauu xo=1 u f(xg)=fp=1. YpaBHEHUE KacaTeIbHOW UMEET BU]L
y= f(x0)+f(x0)(x—x0) .
Takum 00pa3om, ocTaeTcs HaluTH
, 8
J)= (Bx+1)
f1)=05
Torga ypaBHEeHHE KacaTeIbHOW MPUMET BH/]T
y=1+05(x~1)
YMHOXUM paBEHCTBO Ha 2
2y =2+x-1, otkyna nonyuum 2y=x+1.

3adanue 1.
2

X
llaHa KpuBasa Yy =T—x. CocraBuTh YpaBHCHUA KacCaTCJIbHBIX: a) B TOYKax IEPCCCUCHUA

KpuBoi ¢ mpsimMoi 3x+2y—4=0; 0) mapajuieabHONH M NEPHEHIUKYISIPHOW ITON MPsSMOM; B)
IPOXOJALINX Yepe3 TOUKy (2;-5).
3aoanue 2.

14



y 1 y y
Haiitu npousBoaHyo (QyHKIUU y'zzx—l. 3HaueHusl MPOU3BOJHOM B HANAEHHBIX TOYKaX

! !
Y(2)=0, y'(-4)=-3.
3aoanue 3.
Teno, BHITYIIEHHOE BEPTHKAIBLHO BBEPX, JBIDKETCS 1O 3aKkoHy s(f) =4+8t—5t°, riue BbIcOTa
s(t)u3MepsieTcss B METpax, a Bpemsi ¢ — B ceKyHjax. Halitu: a) ckopocTh Tena B HayalbHBIN

MOMEHT; 0) CKOpOCTh TeJla B MOMEHT CONPUKOCHOBEHHS C 3eMJICH; B) HAMOOJIBLIYIO BBICOTY
oAbEMa Tea.

3aoanue 4.
Teno ABWKETCS NPSIMOJIMHEHHO TO 3akoHY s(f). OnpenenuTh CKOPOCTh M YCKOpPEHHWE Tela B
N 3 2t +1
yKa3aHHBI MOMEHT BpEMEHH 1, : a) s(1) =t —2t—1; 1, =2;0) s(t) = —3 sty =T.
t+
3aoanue 5.

2 19
Teno, OpoireHHOE BEPTUKAIBHO BBEPX, ABUKETCS 110 3aKOHY: h(t) =9¢ —2¢° . Haiitn Ha4ambHYyIO

CKOpOCTb U YCKOpeHHe Teua (f, = 2) W MaKCUMaJbHYIO BBICOTY MOABEMA, IIPH KOTOPOH CKOPOCTh
v(t)=0.

IIpakTuyeckast pabora NelS
«Haxo:xkneHnue npou3BoAHON (PyHKIIUM IBYX NlepeMEHHbIX IEPBOr0 U BTOPOIo MOPSAIKOB

Haitu nponsBOAHbIC 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

IIpakTuyeckas padora Nel6«Haxo:xxkaenue 3xkcTpeMyMoB GyHKIMU ABYX NepPeMEHHBIX €
NMOMOLUBLIO IIPOU3BOIHOI

Haiitu MmakcuMyMBbl 1 MUHUMYMBI (QYHKIIMH JIBYX ME€PEMEHHBIX:

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?

IIpakTnueckas padora Nel7
«OcHOBHBIE METO/IbI HHTErpUPOBaHUs. MeTo NOACTAHOBKH

1. Brerauciaum OHpC,Z[GJIGHHBIﬁ HUHTErpajl HCMMOCPCACTBCHHBIM HHTCITPUPOBAHUCM
T T T
[(cos@x)—sin(4x—7z/2)[dx = [cos(2x)x— [sin(4x—z/2)x=

wl?2 /2 /2
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(20, hoone a2 ) Ginlor)sine) 1 cof 2

2. Brruucnum onpeeneHHbli UHTETpal CIocOO0M MOACTAHOBKHU

3 t=x+x,x=1,1t=2,x=3,1=30 % w
Ie“x 3x7 +1)dx— =Ie’dt=e —e
1 2

dt = (x3 + x),dx = (?)x2 + l)dx

Brerauciants HWHTCIpaJibl:

Va

I. I(sinx—2cosx)dx
0
Jri2
2. [2xsin(x?) dx
0
/4
3. I(3tgx—cosx)dx
7l6
N
4, [2xcos(” +7)dx
0
!4
5. [(6sin(x+5)—2ctg(x))dx
l6
3
6. -.'2jc.+1 dx
5 X + X.

—2cos(x— 1))dx

~
—
o
=

32
xe’" dx

(3¢ —2In(x—1))dx

2x%+2 dx

10. xe

\O
e 0 N—— ) O — O

/2
1. [(2sinx—3cos(x—7/2))dx

0

Nrl4

. [xrg (xz)dx
/6

7l3

13, [(sin(x)—tg(x—7/2))dx

/4
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33x2 42

14. —dx
2 x>+ 2x

15. Tktgx— 2cosx)dx
Ja

16. jxctg (xz)dx
NETE

17. _zf(e“5 - 21n(x))dx
1

18. sz e dx
0

19. j(f —In(x+1))dx
0

20. j.xex2 dx
0

IIpakTuyeckas padora Nel8
«OCHOBHBIE MeTO/Ibl HHTErpUpPOBaHus. MeTo HeonpeaeaeHHbIX KO3 UIEHTOB

[Tpumep. Beruucinum onpeiesieHHbIH HHTErpal METOJI0M HEONPEACACHHBIX KO3()(PHUIIMEHTOB
JZ- dx
' X+ X
[ToxpIHTErpalibHOE BHIPAKEHUE UMEET BH/T
1
X +x
3HaMeHaTeNnb JPOOU MOXKHO Pa3IOKUTh HA MHOKUTEITN
X Hx= x(x + l)
Torma MOABIHTErPAIbHOE BBIPAKEHHE MOXKHO TPEACTABUTH B BHAE CYMMBI JIBYX TMPOCTBIX
npodeit
1 A B

X+x x x+1
rae A u B - HeusBecTHbIE KO (DUITUESHTHI.
Haiinem ux, nis 3170 cymMMy MpocCThIX ApoOel mpuBeieM K 001eMy 3HAMEHATEIIO
1 A(x+1)+Bx

X+ x x(x + l)
Tak xak 3HaMeHaTeNn ApoOel OIMHAKOBBIE, TO U UUCIIUTEINN JOJIKHBI ObITh PaBHBI, TO €CTh
Alx+1)+Bx=1
[Tonoxum x= -1, 4TOOBI NIPUPABHATH K HYIIO CKOOKY YMHOXKAaeMyto Ha A,Torna
-B=1, orkyna B=-1.
ITonoxxum x=0, Torga npomaner ciaraemoe ¢ B, otkyna A=1.

3HAUHUT

11 1
P4+x ox x+1
Torna

17



t1

2 2 4

j ~[ Ldx- —dx o ~tnferi], =2 2-n3=in

X H+x oqx 1 1 3

2 3 2 2 2

d 2

[ [-2 [ e
X+ Tx+12 > x° =1 s X —x—6 L XT+x=2
3amanus:
1 BapuaHt 2 BapuaHT

1 1

Iz—dx j dx

0 X" +5x+4 2 -4
3 BapuaHT 4 BapuaHT
j‘ dx j- xdx
1)c2+4)c 2x2+4x+3

IIpakTnyeckas padora Nel9
«OCHOBHBIE MeTO/Ibl HHTEIPUPOBaHUs. MeTo] HHTEeIPUPOBAHUS M0 YACTAM»

IIpumep. BerunciauM omnpeneneHHblii HHTErpal METOAOM UHTETPUPOBAHUSA 110 YaCTAM
[TpuBeneM popMyily HHTETPUPOBAHUS IO YACTAM I ONPEACIIEHHOTO UHTErpaja

b » b

jvduz(u-\;) — [udv

a a a

y=2x+5, dv=2x+5) dx=2dx

du:exdx,Lt:jexdx:ex
=Te—5-2(e—1)=5¢-3

1
Iex (2x+5)dx =
0

= ((Zx +5)e* x) - 2j e'dx=

3agaHus:

2
j3x 1)e™" dx
0

2 2 2
[ (2x+3)In xax [Bx—1)e dx [ @2x+3)In xax
12 ’ 2 13
I(3x—6)sinxdx I 3x+5 e “dx jx In x dx J. x+l e’ dx
0 0 1 2
1 BapuanT 2 BapuaHT
2 Viq
I(x—Z)ln xdx J.(Zx—3)cosxdx
1 0
3 BapuaHT 4 BapuaHT
/2 2
I(3x+2)cosxdx I(x+5)e"*l dx
0 0
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IIpakTnyeckas padora Ne2(
«HaxoskneHue Heolnpege1eHHbIX HHTErPaJIOB)
Bapuanm 1.

1. Haiitn unTerpaisi:

dx 33 dx -
a) IE, 0) J\/x dx; B) I5T’ r) IS dx
2. Haiiti nHTErpaibl METOIOM 3aMEHBI IEPEMEHHOM:

dx

2 . . —3x+5
a) I\/2+xdx, 6)J.2x—1’ B) J.e dx.
3. Haiitu uHTerpansl, HCHONb3ysl METO UHTETPUPOBAHUS 110 YACTSAM:
a) I2xe_3xdx ; 0) I2xln xdx .

Bapuanm 2.

1. Haiitn unTerpasisi:
dx BE dx
a) | —; 6) | ¥ x dx: B) |—: r) (52 'ax
) J. 5y2 ) I ) .[ 2* ) .[
2. Haiitn nHTErpasibl METOIOM 3aMEHBI IEPEMEHHOM:

a) I3/1_xdx; 0) -[Sxdji4; B) Iesx+3dx.

3. HaiiTi uHTerpasibl, KCIOIb3YS METO HHTETPUPOBAHUSI [0 YACTSIM:
a) J.xesxdx ; 0) J.4xh1 xdx .

IIpakTuyeckas padora Ne2l
«OnpenejieHHbIA HHTETPAJI M €r0 CBOHCTBA»
Bapuanm 1.

3aoanue 1.

HaiiTu uHTErpasl: a) szdx; 6)]2.23X‘4dx.

3aoanue 2. 0 l

Beruncauts: a) j‘x(Z - x’ )de ; 0) jln x(1+ x)x.
0 0

3adanue 3.

2 4 2 5
3x" =5x"+7 xdx [ 2
Haiitu unTerpansr: a) | ——  dx; 0) ;B) | V1—-x"dx.
J]‘ X ! V1+3x J-l

Bapuanm 2.
3adanue 1.
Haiftu unTerpans: a) j(x2 1) 6)i2“‘5 dx.
3adarue 2. O |
BhiuucuTs: a) jx(2 — x)dx ; 6) jln X1+ 27 Y.
> >

3adanue 3.
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2 5 5 1
3x”=3x+3 xdx [ 2
Haiitu uarerpanst: a) | —— dx; 0) | ———;B) |VI—-4x"dx.
J; X '([ N1+4x ;fl

IpakTnyeckas padora Ne22
«BblunciieHue onpeie e HHbIX HHTETPAJIOB)

Haiitu muiomany miockux ¢Guryp, orpaHUUEHHBIX JTHHUSMU:

1
a)y:x29 y:_9 x:39 y:()»
X

1
6) y=x", y= P y =4 (¢urypa pacnoyoxxeHa B IepBOi YETBEPTH);

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

IIpakTuyeckass pabora Ne23
«/Inddepennuanbubie ypaBHeHHs ¢ Pa3Ae s IOIMHIMUCS IepeMeHHbIMH
PelmuTh ypaBHEHHS:
l.e*(1+x¥)dy —2x(1+e¥)dx =0
2.e*sin®y + (1+e®**)cosy-y =0
3.y%sinx dx + cos?xIlnx dy =0

434 +y2+yyN1+x2=0

IIpoBepka BBINOJHEHUSI CAMOCTOSATENbHONH padoThl. CamocTosTensHas paborta
HaIpaBlieHA HA CaMOCTOSITEIbHOE OCBOGHUE U 3aKpeIJICHHE O0YyYaroUIMMHCS MPaKTHUECKUX
YMEHUH U 3HaHWH, OBJIaJIcHUE TPO(PECCHOHATLHBIMU KOMITETCHIIUSIMHU.

CamocTosATenbHas MOATOTOBKA OOydYaloIIUXCs MO  JUCIHHUIUIMHE IPEANOoaraeT
CJICTYIOIIHNE BUIBI U (DOPMBI paOOTHI:

e (Cucremaruueckasi mpopaboTKa KOHCIEKTOB 3aHIATUN, y4eOHON U CIIEIUANTbHON TEXHUYECKOM
JUTEPATYPHL.

e (CamMocTosTeIbHOE HW3Y4YEHHWE MaTepuaja M KOHCIIEKTUPOBAHHE JIEKIMH 10 Yy4eOHOW u
CIICIIMATbHOM TEXHUYECKOU JINTEPATYPE.

e BrInoJIHEHNE paCYETHBIX 3a/IaHUM.

Cnucok 3aaa4 AJ151 CAMOCTOATEIbHOI0 pelIcHUust

—

. Jaubt uncna z, =2+3i u z, =1-2i. Haiigure uncna: a) z, +2,;0) 2, — 2, .

N

. Halitu cyMMy ¥ pa3HOCTh KOMIIIEKCHBIX ukcen Z; =3+2i u 2, =—1—1.

(8]

. HaiiTn mpousBesieHue 1 4aCTHOE KOMIUICKCHBIX YHCEIN Z M3 paBeHCTBa 7, =3+2i u 7, =—1-i

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

8
5. Bemomnaute aeictus: a) (2 + 3i)(3 — 2i), 0) %, )% + z—ii

6. Haiinute X, y € R, ecnm a) (x — 3iy) + (2y + 3ix) = 1 — 24,
0)5x =2y + (x + y)i =4+ 5i,8) (x — 2iy) + (y + 2ix) = 2 — 3i.
7. Bemonnure aeiicteus: a) i® + 120 + 130 + 136 + >4, 6) (i + i1 + i21) (i3 +i*! +i°1)
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3 2 -3 -2
8. Haitnute cymmy matpungt A=| -1 O|u B=| 1 0
11 -1 -1
1 2 3 3 4 5
9. Ilycth A=[1 0 _J, B=|6 0 -2/|. Haitnure npousseaenuss AB u BA (eciu 310
7 1 8

BO3MOYKHO).

1 2 3
10. Tpancnonupyiite marpuny A = (4 5 6)

2 4
11. Berancnuth 3HaueHne MEOrowieHa f(x)=2x>—5x+3 or Marpuiel A = (1 j

0

S e O

1 2 3 1
12. Haiitu matpuiry C=A" —3B,tne A= ; B= 6.
01 2 3

1 -2
13. Haiitu matpunyy A" u ee cien: A:( j; n=3

3 -4
14. Berunciuth OnpeaesuTenu TPEThero nopsiKa:
-1 4 3
0 3 -2
8 -1 5
15. BBIYuCIUTD ONIPEACIIUTENb YETBEPTOTO MOPSIIKA:
1 -2 4 1
2 3 41
2 -4 0 2
-1 1 23
16. Beruncinuth onpeaenuTenu TpeTbero nopsika:
2 -1 3
1 -2 0
-5 3 1
17. BBIYMCIIUTD ONIPEAEIIUTENb YETBEPTOTO MOPSAIKA:
1 2 3 4
-2 3 0 1
3 4 -1 2
-11 2 3

18. Pemuth cucteMy JTMHEHHBIX anredpandeckux ypaBHeHui (CJIAY):
a) METOJIOM OOPaTHOM MaTPUIIBI

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

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

2x +x, +3x,=-1
19. Pemmth cucteMy nuHEHBIX anredpanueckux ypasHenuit (CJIAY):
a) METOJIOM OOpaTHOM MaTPHUIIBI

21



2x,=3x, —x;=—6
3x, +4x, +3x,=-5
X+ X+ x;=-2
20. Pemuth cucreMy meTosioM ['aycca, MaTpUYHBIM CITIOCOOOM M MCIIOJIB3YsI MpaBmiio Kpamepa.
3x] —xp +x3 =12
Sx;+xp +2x3 =3
Xj+xy +2x3 =3
21. Pemuth cucremy meTooM ["aycca, MaTpHUYHBIM CITIOCOOOM M MCIOJIBb3YsI paBmiio Kpamepa.
2x—y+z=4
x+3y—-z=7
3Ax—y+4z=12
22. Pemuth cucteMy MeToioM ["aycca, MaTpHYHBIM CITIOCOOOM M MCIOJIBb3YsI paBmiio Kpamepa.
2x+3y—-4z=3
3x—4y+2z=-5
2x+7y—-5z=13

23. Pemuth cuctemy JIMHEHHBIX anredpandeckux ypaBuenuit (CJIAY):
a) metosioM Kpamepa; 6) merogom ["aycca
3x,+2x, +x;=-8

2x +3x,+x,=-3
2x +x, +3x,=-1
24. Pemuth cuCTeMy JIMHEHHBIX anredpandeckux ypaBuenuit (CJIAY):
a) metosioM Kpamepa;0) metonom ["aycca
2x,—3x, —x; =—6
3x, +4x, +3x;=-5
X+ x4+ x;=-2

25. Haiitu npou3BOIHbIE 3aJaHHBIX (YHKIIHM
2

; T) y= sin(x2 +3);

2 .
a) y:4x3+3\/_——2; 0) y=sinx-e"; B) y= ol
X COS X

I[) y:(x2 +€x)10; e) y=x2 'esinx
26. Haiitu nmpon3BoHyI0 QyHKIMHA y = f(X) ¥ BBIYUCIUTH €€ 3HAU€HUE B TOUKE x =1
12
a) yv=x>-Wx+1); 6) y=15-(x*-1); B) y=————.
) y=xfxet) 9 y=15 (1) w y=
27. Haiitu npousBojanyto gyHkuuu f(x) =10—4x+4cosx—3sinx.

28. Haiitu npousBoanyo pyHkuun y =10cosx+5sinx B Touke x, = %

29. Haiitu npou3BoHbIE (PYHKITUH:
2 _1 4 )
a) y=\/1n+1+h1(\/}+1); 0) y=(x2+1 ; B) y=x"sin(cosx).
X

30. Haiitu npon3BoiHbIE BTOPOTO MOPSIIKA (PYHKIIHMI:
a) y=x’—4x’ +5x-1; 6) y=sin’3x; B) y=xn(x+1).
31. HaiiTu unTerpansl
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a) [(8x" +6x° —3x> +4)ix. 6) j(% - % +1 dx. ) [ (rgx- crgyix:
X X

F)Ixz; 2dx., H)I(2x+?>cosx)dx. e)'[x;i—)ic-4' m)jsibjcz
3)[% I/I)I(x+2)(x2 —3)(1'x. K) IM dx.

d d d
32. Haiitu unTerpaisl: a) j3—f, 0) .[23"" dx; B) ngzx = r) J‘4x2—i25 , 1) I% .
- X"+

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

xdx . 6) j- dx
VI+3x Ox2+4x+5'

o 2
35. Beruncnuth mwiomiaib GUrypsl, orpaHideHHon tuauamMu y =x" +1, x=2, y=0, x=0

5
34. BeIuMCIIUTD ONpPEAEICHHBIE HHTETPAJIBL: a) I
1

IIpoBepka BBHINOJHEHHSI KOHTPOJbHBIX pador. KoHTponbHas paboTa IMpOBOIUTCS C
[EJIbI0 KOHTPOJISl YCBOGHHBIX YMEHUN U 3HAHUHN U TOCIEAYIOIIET0 aHaIu3a TUITHYHBIX OIIUOOK 1
3aTpyJHEHUI OO0y4YaloIMXCs B KOHIIE M3Yy4€HHUs TeMbl Wi paszzaena. CoriacHo KajeHJapHO-
TEMaTUYECKOMY IUIaHY AUCUUIUIMHBI MPEIyCMOTPEHO MPOBEACHHE CIEAYIOIIUX KOHTPOIbHBIX
pabor:
KonTponbnas pabota Nel no paszneny «Teoprs KOMIUIEKCHBIX YHACE
KonTponbhas padota Ne2 no pazneny «Marpuiib»
KonTponbhas padota Ne3 no pazneny «Meroas! pemienust CJIAY»
KonTponbhas padota Ne4 no paszneny «1eMEHTbI MATPUYHOTO aHATIU3a»
Kontposnbnas padora Ne5 o pazneny «YpaBHEHUE TUHUN»
Kontpoinbnas pabora Neb no pazneny «OCHOBBI IUCKPETHOM MaTEeMaTHKW))
Kontponbnas pabora No7 no pazneny «IIpemens 1 HEMpepbIBHOCTH)»
KonrtponbHas padora Ne§ no pazaeny «OcHOBBI U (hepeHInaTbHOTO HCUNCIEHUS
Konrtponsnas padora Ne9 no pazaeny «OCHOBBI HHTEIPAIbHOTO UCYHUCICHUS»

Crenngukanuy KOHTPOJIbHBIX pabOT NpUBEAEHBI HUXKE B JTaHHOM KoMIuiekTe POC.
KonTtpoabHnas padora Nel

Bapuanm 1
1. Jlanbl KOMILIEKCHBIE YMCTA 2, Z,. Hallth 2,+2,, 2= 2y, 2 ' %> 4/2, ¢ 24 =2+3i,
7, =1-2i.
2. llpencraBuTh YUCHO z =1+i B TPUTOHOMETpUUECKOU (popme.
3. JlaHbI KOMIUIEKCHBIE YUCA Z,, Z,. Haittn  2,-2,, 2,/2,:

Z =\/§(cos£+isinzj, Z, =\/§(cos£+isin£j.
3 3 6 6

4. Beruncnure B TpurosoMerpuueckoii popme (1+1)°.
Bapuanm 2
1. JlaHbI KOMIUIEKCHBIE UnCna 7, Z,. Hait 2, +2,, 2,—2,, Z,°%Z,, Zl/Zz :
2, =9-3i, z, =1+7i.
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3 1. .
2. [IpeacTaBUTh 4UCIO 7 = > +§1 B TPUTOHOMETPHUUYECKOIT popme.

3. JlaHbI KOMIUIEKCHBIC YUCHA Z,, Z,. Halitn z,-2,, 2,/2,:

= \/E(coserisinz), 2, = \/g(coszﬂ'sinzj.
3 3 6 6

6
4. Beraucaure £+li .
2 2

KonTpoubnas padora Ne2-3

Bapuanm 1
1. Berunciure marpuny D=A-B+2C ! , TIIe

3 2 1 -2 0 1
2) A=  B= e :
11 13 10
|
1-25 3 4 1
6) A= . B=|02]|. C= .
2 01 e 30

2. Beruncnurth OIIPCACIINTCIIb

3 1 1 2 213-21

| _o 3 01-132
a) - 6 00-142

2 -2 1

Lo o 3 000 31

000 01

3. PemuTh cucTeMy TUHEHHBIX alreOpanvdeckux ypaBHEHHI
a) metogoM Kpawmepa; 6) meronom ["aycca

2x, +4x, —x; =5
- X +2x,+4x;, =5
Sx;+x,—x;=5
Bapuanm 2

1. Berauciure matpuny D= A-B+2C" | rne

1 2 -2 1 0 1
a) A= , B=| 3 -1}, C= ;
3 4 ) 1 0

2. BeIUHCIUTE OIPCACIIUTCIIb

11 3-21
b-2 12 02-1 32
a)1001 6) 00-1 31
2 -2 b 00 0 12
b=z 00 0 0 3




3. PemuTh cucteMy JTUHEHHBIX anreOpandyeckux ypaBHEHHH
a) metosioM Kpamepa; 6) merogom ["aycca
2x,=5x,+x; =4
x,—3x,=4

=3x,+2x,—x, =4

KonTpoabHnasi padora Ne 4

1. Jlaubl 1Ba €MHUYHBIX BEKTOpA M1 W 1, yroi Mex 1y KotopbiMu 120% Haiitu:
a) OCTPBII yroJl MEKIY THATOHAISMHE MapauieiorpaMma, IOCTPOSHHOTO Ha BEKTOpax d

ub:
0) IpOEKIHMIO BeKTopa D Ha HalpaBlIeHHE BEKTOpPA (I , ECIIU:
Bapuant 1 a=-2m+n, b=m+3n.
Bapuant 2 a=2m—-n, b=-3m+n.

Bapuanr 3 a=m-3n, b =i +27.

2. BBIICHUTS, SIBISIFOTCS 1M JIMHEHHO 3aBHCHMBIMU BEKTOPBL &4, @, dj:

Bapuanrt 1 BapuanT 2
a, =(1;4;6), a, =(2;-3;1)
a, =(;-1;1) a, =(3-15),
ay = (1;1; 3). ay = (1;—4;3)

Bapuanr 3
a, = (1;2;3),
a, = (4;5; 6),
a, = (7;8;9)

3. [laHbl 4eTeIpe BEKTOpa d;, d,, 53 u b B Hekoropom Gasuce. ITokasars, YTO BEKTOPEI

a,, a,, a4 o0pasyior 6a3uc, 1 HaliTH KOOPAMHATEI BEKTOPA b B »TOM Gazuce:

Bapuanr 1 Bapuanr 2
a, = (4;5;2), a, :(3;—5;2),
a, =(3;0;1), a, =(4;51)
a, =(-1,4;2), a, =(-3,0,—4),
b =(5,7;8) b =(—4;5,-16).

Bapuanr 3
a, = (— 2;3;5),
a, =(1;—3;4)
a, =(7;8;,-1)
b =(1;20;1)

4. Haiitu coOCTBEeHHbIE 3HAYCHHS] W COOCTBEHHBIE BEKTOPHI JIMHEWHOTO omeparopa A

(Matpuist A):

Bapuanr 1 Bapuanr 2
2 -1 0 3 -1 1
A=-1 2 0 A= 2 -1
I -1 1 0 -1 2

KonTtpoabHas padora Ne §

1. YcTaHOBUTE COOTBETCTBUS.
25

Bapuanr 3

5 -1 1
A=|0 4 -1]|.

0 -1 4



A) YpaBHeHue 1mapaboiIbl ¢ BEpIUIMHON B HAYaJIe KOOPAWHAT Dx+y =R

b) YpaBHeHue smurca ¢ HIEHTpOM B Hayalle KOOPAUHAT =y =1
2) a* Bt

B) YpaBHeHue okpy>XHOCTH C LIGHTPOM B Havajie KOOPAUHAT 3) y:= 4+2p-x

I') YpaBHeHue runepOosIbl C HIEHTPOM B Hadyalle KOOpAUHAT = + ¥ _ 1
4) a* = B

2. YcTaHOBUTE COOTBETCTBHA.

A) VYpaBHenue osmamunca co cMemiéHHbBIM | 1) (x —xyp) ‘4t (y —yo) ‘=R°
[IEHTPOM

b) VYpaBHeHuE OKPYXHOCTH CO CMEHIEHHBIM (x-x0)° -y _
2 z
IEHTPOM 2) @ b

B) VYpaBuenue mnapabGonbsl co CcMEHIEHHOMN 3) (¥ —¥,)* = t2p- (x— xp)
BEPIINHON

I') YpaBHeHue rumnepOoiabl CO CMELIEHHBIM (x=x)° + r-y0® _ 1
LIEHTPOM 4) at

. 2 2
3. Ilo oOumemy ypaBHeHUIO KpuBoil BToporo nopsaaka Ax” + Cy” + Dx + Ey + F = () ycranoBure
COOTBETCTBUS MEX/y 3HAUCHUSIMU KO PUIIMEHTOB ¥ BUJIOM KPUBOH.

A)A=C,D=E=0 1) OkxpyXHOCTb ¢ LEHTPOM B Hauaie
KOOPJAWHAT

b) A # C, A u C onguHakoBbIX 3HaKoB, D win E | 2) Danurc ¢ meHTpoM B Hayaie KOOpArWHAT

#0

BYA=C,Dumn E#0 3) Dmmnc co CMEMEHHBIM LIEHTPOM

I') A #C, A u C ogunakoBsIx 3HakoB, D = E = | 4) Okpy>XHOCTb CO CMEIIEHHBIM LIECHTPOM

0

o 2 2
4. ITo obmemy ypaBHEHHUIO KpUBOil BTOoporo mnopsiaka Ax” + Cy” + Dx + Ey + F = () ycranoBute
COOTBETCTBUS MEXKy 3HAUCHUSIMHU KOX(D(DUITMEHTOB U BUJIOM KPUBOM.

A) A #C, A uC pasnbix 3HakoB, D=E =0 1) IlapaGoma ¢ BepmIMHOH B Hadajie
KOOpJUHAT

b) A #C, A u C pa3ubix 3Hak0oB, D unmn E#0 | 2) T'unepOosa ¢ ieHTpoM B Havasie KOOpIUHAT

B)AunmuC=0,DuE#0 3) Ilapabora co cMemEHHON BEPIIMHOM

[NVA=0,E=0,F=0 4) T'unep6ora co CMEMEHHBIM LIEHTPOM

5. Boibeperte oiHY KpHBYIO, KOTOpasi UMEET paauycC.
A) OxpyxHocts b)) Omunc  B) 'mnepbona  T') ITapabona

6. BriOepeTe 0JIHY KpUBYIO, KOTOpasi UMEET aCUMIITOTHI.
A) OxpyxHocts b)) Omnunc  B) 'mnepbona  T') [Tapabona

7. Boibepere oJ1Hy KPUBYIO, KOTOPasi UMEET OJJHY AUPEKTPUCY.
A) OxpyxHocts b)) Omnunc  B) 'mnepbona  T') [Tapabona

2 _ . —
8. Kak Ha3bpIBaeTCs BENMMYMHA P B YPaBHEHUHN KPUBOMI (¥ —¥o)" = T 2p- (x— ;)
A) DOxcuentpucuter b) ®okyc  B) [lapamerp I') AcumnTora

9. Kak Ha3pIBaeTCsi KpHUBas, COCTOAILIAas U3 BCEX TOYEK IJIOCKOCTH, CyMMa PAcCTOSIHMMA OT
KOTOPBIX /10 IBYX JTaHHBIX TOYEK ((POKYCOB) €CTh BEJIMUHMHA TOCTOSTHHAS?
A) OkpyxHOCTb b) Onnunc B) 'mnep6ona I') [TapaGona
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10. Kak Ha3bIBaeTCs KpUBas, COCTOSIIAS U3 BCEX TOYCK IUIOCKOCTH, PAa3HOCTh PACCTOSIHHHA OT
KOTOPBIX JIO JIBYX JaHHBIX TOUEK ((hOKYCOB), B3siTas MO aOCOJMIOTHOMN BEIMYMHE, €CTh BEITUYHHA
MOCTOSIHHAsA?

A) OxpyxHocth  b) Dmmurnic B) I'uniepboa  I') [Tapabona

11. Kax Ha3pIBaeTCsl KpUBasi, COCTOSILAS U3 BCEX TOUEK IUIOCKOCTH, PACCTOSHUE OT KOTOPBIX 10
naHHoM ToukH ((pokyca) paBHO pacCTOSHUIO 10 JAHHOM MPSMOH (AUPEKTPUCHI)?
A) OkpyxHocTh  b) Diumc B) I'mnep6omna  I') [TapaGomna

12. JlevictBurenbHast ock (Oy) u MHUMass och (Ox) rumepOosibl paBHBI 8 1 6 COOTBETCTBEHHO.
KakoBsl koopanHaThl (POKYCOB THIIepOoIIbI?

A) Fi, (£5;0) b) Fi, (0; £10) B) Fi, (0; £5) I') Fi2 (£10; 0)

13. I'ne naxoasTcs GOKyChI dyumrnca?

A) Ha mazoii ocu BHYTpH 3JUIUIICa b) V smurica ¢gokxycoB HeT

B) Cuapy»xu smurca Ha 60J1b110H ocH I') BuyTpu anurnca Ha G0JbIION ocH

14. T ne naxoastes Gokycsl runepoosb?
A) Ha neficTBUTEIBHON OCH BHYTPH TUIIEPOOITBI b) Ha maumotii ocu
B) Ha neficTBuTENbHON OCH CHAPY>KU TUIEPOOITBI I') ¥V runep6onbl hoxycoB HET

15. T'ne naxoautcs hokyc mapadbobi?

A) Ha ocu xoopauHAT, HE SBIISIOMICHCS OChI0 cuMMeTpur  b) Y mapaboisr pokyca Het

B) Ha ocu cummerpun mapaboisl BHyTpu mnapabonsl ') Ha ocu cummerpun mapabosibl BHE
napaboJIbl

16. Ecnu paccTosiHue OT TOYKH, Jiexanied Ha mapabose, 1o (okyca paBHO 6, TO ueMy paBHO
paccTosHUE OT ATOM TOYKHU A0 AUPEKTPUCHI?
A)3 b) 1,5 B)6 12
o ¥
17. ITo kaHOHUYECKOMY YpaBHEHUIO KpUBOIl onpenienure € By 16 16 -1
A) T'unepbona  B) OxpyxHocts  B) Dmmunc I') [TapaGona

(x+1)? y+2)?

1
18. ITo kaHOHUYECKOMY YpaBHEHUIO KpUBOIl onpenenure e€ Bug 16 25
A) I'uniepOoua ¢ nientpom B Touke O'(-1; -2) b) 'unep6ona ¢ nentpom B Touke O'(1; 2)
B) Dmnurnc ¢ uentpom B Touke O'(1; 2) I') Dnnurnc ¢ neatpom B Touke O'(-1; -2)

19. Tlo 061eMy YpaBHEHHIO KPUBOH ompeenute eé Bug X2 — y?> — 9 = 0.
A) DnmIic ¢ LeHTPOM B Hayajie KOOpAUHAT

b) IlapaGona c BepinHON B Hauajae KOOPAUHAT

B) I'mnep6oina ¢ ieHTpoM B Havasie KOOpAUHAT

I') Oxpy>KHOCTb € IEHTPOM B Hayajue KOOpAUHAT

20. Yto HYXHO TOMEHSTh B 0OmeM ypaBHeHHMH Bompoca Nel7, 4ToObl OHO 3agaBayio
OKPYXHOCTB?

A) IlomensTs 3Hak nepea 9 Ha MPOTUBOIOJIOKHBII

B) 3HaK mepen y- OMEHSTh Ha IPOTHBOMONOKHBIIT

B) Bce 3Haku moMeHSATh Ha IPOTHUBOIOJIOKHBIE

') Bce 3HaKk# JOIKHBI OBITH TMOJIOKUTENBHBIE
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21. Tlo obmieMy ypaBHEHUIO KPUBOM ONpeieuTe e€ BU/I X2+ 6x — y—4=0.

A) Dmunc ¢ UEHTpOM B Hayajle KOOpAWHAT

KOOpJIWHAT
B) lN'unep6o:a co cMemEHHbIM IEHTPOM

b) IlapaGona ¢ BepmMHOW B Hayaie

I') ITapabona co cMeuEHHOI BepIINHON

22. Tlo o0mieMy ypaBHEHHUIO KPUBOM OnpeieiuTe e€ BU/I 9x? + 1 6y2 —-18x +64y—-71=0.

A) ITapabomna co cMemEHHON BEPITMHOM
B) lN'unep6o:a co cMemEHHbIM IEHTPOM

Hpaeuﬂbnble oneentobl

b) OkpyXHOCTH CO CMEIIEHHBIM [IEHTPOM
I') Dnnunc co cMenEHHBIM LIEHTPOM

1. A-3,b—-4,B-1,T'-2 12. B
2. A-4,b-1,B-3,T'-2 13.T
3. A-1,b-3,B-4,1-2 14. A
4. A-2,b-4,B-3,T-1 15.B
5. A 16. B
6. B 17. b
7. T 18. A
8. B 19. B
9. b 20. b
10. B 21.T
11.T 22.T
KonTtpoabHnas padora Ne 6
Bapuanrt 1.
1) JIroOoit kBaipaT UMeeT MPSIMOi yroJl.
1 g) VcTHHHOE BhICKa3hIBAHNC. 2) Bce TpeyroibHUKM UMEIOT IPSMOM yTOJI.
) Jlo)kHOE BBICKA3bIBAHUE.

) a) MImmumikarnust 1ByX BHICKa3bIBAHHM. 1) —

0) DKBUBAJICHTHOCTb JIBYX BHICKA3bIBAHUM. 2) —+

3 JIN3bIOHKIINEH BhICKa3pIBaHMil £ n B
Ha3bIBAETCH ...

a) BbICKa3biBaHue £ % &  KOTOpOe MCTHMHHO TOTJa U
TOJIBKO TOIJA, KOIJAa HMCTHHHO X0ms 0Obl 00HO U3
OMUX BbICKAZLIEAHUIL.

6) BbickasbiBanue 4 & (AB), KOTOpOE HCTHHHO
TOrJa M TOJBKO TOIJa, KOIZMa WMCTHHHEI 00d
BbICKA3bIEAHUSL.

B) BBICKa3bIBAaHUE A F , KOTOpOE JIO’)KHO TOT/Ia U
TOJILKO TOTJIA, KOTJIA U3 UCTNUHBL CIe0Yem JIOXHCh.

T) A E , KOTOpOE UCTHHHO TOT/a U TOJBKO
TOrJa, KOora JIM00 UCTHHHBI, TH0O0 JIOKHEI
OJTHOBPEMEHHO 00a 8bICKA3bIGAHUSL.

4 | Te ¥ TONBKO T€ DIIEMEHTHI, KOTOPbIE
MIPUHAIEKAT 0OHOBpeMenHO MHOXKECTBaM A U B.

a) BBIYMTAHUEC MHOKECTB;

0) 00BEIMHEHNE MHOXKECTB;
B) IIEpECEUCHNE MHOXECTB;
T') JIOTIOJTHEHNE MHOXKECTBA.
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5 > 1 = a) 0) B) T)
P—4q
1 1 P=q| [(PTq| [pTq] |pTq
1 0 1 1 1 1
5 1 1 1 0 0
0 0 0 1 1 0
0 0 1 1
6 a) CTyIeHTHI yJaT aHTIHHCKUH S3BIK.
0) Mbl HE MOXKEM TIOWTH B TeaTp.
[Ipumep HCTHHHOTO BBICKA3bIBAHUSL.
B) 2 twitoc 3 paBHO 5.
r) 3 mmroc 5 pasuo 10.
7 a) Kak BBI MOTTIH TIPOITYCTUTD 3aHATHE?
6) OTAMYHUK YUUTCS HA IISTHY.
[Ipumep m10KHOTO BBICKA3BIBAHNS.
B) C moMoIs ckaHepa MOKHO pacriedaraTh TEKCT.
r) Bol pagp1?
8 a) Bce cTospl umeroT hopMy NMpsIMOYTOJIbHUKA.
N 0) Anrebpa — pa3zen MaTeMaTHKH.
[Ipumep, He ABIAIOMIUICS BHICKA3bIBAHHEM. _
B) 2+3=4.
r) Ectb 11 sxu3nb Ha JlyHe?
9 | Crymentsl BTOporo kypca B KojauuectBe 91
YEJIOBEK, n3ydJaromiue TEXHOJIOTHIO | a) 14;
MaIIHHOCTPOCHHS, MOTYT  TOCEIIaTh u
JIOTIOJTHUTEINIbHBIC JIUCIUIUIMHBL. B 3TOM Tony 54 | ©) 10;
W3 HUX TPEANOWIH TMOCelaTh KOMIIBIOTEPHBIE
Kypchl, 26 pemwid TMoJy4yuTh mpaBa s | B) 17;
BOXKIIEHUS aBTOMOOMIIs. Kpome Toro 6 cTyneHTOB
nocem@anT oba kypca. CKOJIbKO CTYIEHTOB HE | r) 6
MOCEIIAI0T JIOTIOJIHUTENIbHBIC 3aHATHS?
10 Prlxe L— 3; —'§}§
a) " ;
: fv|xeion2h
OObenuHenre MHOKECTB A 1 B: 6) PO Ll
£ P £ ; i ’
e i—3 2} el 415 -
g rE e "§I/IB;:‘1|¥ __ﬂ,—'i_JJ‘ 5 . KE\—J,D}}
B) * ;
Lw|xe 12 —‘i]}
r) - '
i §1| xE{—E;—i'i}
a) " 7
£ it
[Nepeceuenne MHOKeCTB A 1 B: 6) s | xE S 4l
i i - i T ~ ] s
. I:i-.—z' H xlx=1-1: i ; "
B) * o
E - [
vl xel-1 3]
r) £ | }
12 Ex|x:E{ﬂ;—'§]
a) 1 . K ;
PaS;{OCTL MHf))I(eC:[B An B; o ; § v|xeis 4}}.
AEI|.¥E‘~._‘:};3_E§ Be\.ﬁ:|x€§i;i§_?§ )i. o
u . | 4 = i1
P =10 1k
B) | | W J.* :
') IyCTO€ MHOKECTBO.
13 a) «PBITh sSIMy IpyroMy U TIOTIACTh B SIMY.
0) «PBITh sIMy APYTOMY HJIH TTOTIACTh B SIMY».
A: «PrITh iMy npyromy» u B: «llomacts B siMmy». | B) «Eciu peITh My APYrOMY, TO MOXKHO IIOIACTh B
BrickassiBanue % & . SIMY».
r) «Toraa u TOIBKO TOTJa MOKHO TOTACTh B SIMY,
KOTJ]a POCIIB SIMY IPYTOMY».
14 | Bunnu-Ilyx BbImen Ha HpPOTYNKY, B3SB C COOOM
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KapTy. Uucina Ha pUCyHKEe O0O3HAYArOT BpeMs
JOBWOKEHUS (B MUHYTax) OT IYHKTa JI0 MYHKTA.
HaWauTe KpaTyalvii myTh OT IyHKTa A J10 10Ma
[Tsirauka B mynakTe K.

a) 60;
0) 55;
B) 45;

r) 65.

3anuwiume Kpame? omeem Ha 60npoc, OKOHYAHUEe npedJIOJICEHMﬂ uiu nponyuieHHnsle cjioea

15

. JlaHbBI IpOCTHIC BHICKA3bIBAHUS:
A «Yucno 225 nenutcs HAUENo Ha 5».

z :«B napajjiejiorpaMme nuaroHajin TOYKOMH NEPEeCCUCHUs ACIIATCA MMOII0JIaM».

< : ((.]-[OFapI/I(i)MBI CYHICCTBYIOT TOJIBKO UISA OTPULATCIIbHBIX YUCEID).

Onpez[enme HCTUHHOCTH COCTABHOT'O BEICKA3bIBAaHHS

-~

AVvEBi> BAC

16

MHO)KGCTBO, KOTOPOE€ HE COACPIKUT HA OAHOTO DJICMCHTA, HA3bIBACTCA ...

17

Pe6po B Teopuu rpados, mocie ymaaaeHuss KOTOPOro rpad U3 CBSI3HOTO NpeBpaniacTcs B HECBSI3HBIH,

Ha3bIBACTCA. ..

KonTtpoabnas padora Ne7

1. Beraucnuts npeaen GyHKIUU

o 2 -9x+9 . 2x°+7x+6
| lim ——— 2 im ——m8M8 —
=3 x"=5x46 v»-2 3x  4+10x+8
o 2x7+15x+25 3x°=14x-5
3 lim ' ! - 4 | lim ;
T— -5 5_41—_\." Y=+ 3 X_—ZX—IS
2 o
5 lim 4x ?+ Tx+3 6 lim .._11 1lx+5
-1 x"+x-1 =5 3x"~14x -5
2. Boruncnuts npeaen GyHKIUU
X =2x—=1)(x+1 L X =3x=2
lim ( ) ( } 2 | lim ;
x— -1 2 +d4x’ =5 ==l X+ x
¥ +3x+2)? 2xt =x—1)°
3 | lim (= : ) 4 | lim (_‘ ! )
=l 4 2x  =x-=2 =1 x4 2x*=—x=2
r +2x-3)° Y =2x-1)°
5| lim [ - - ) 6 | lim ( - ]
—-3 x 4+4x" 4+ 3x —-l1 x4+ 2x+1

3. Beruncnuts npeaen GyHKIuu
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X— o0 2."5 + 5‘.’:: - 3

1|1 \/;_1 2 |5 2x+3 -1
m — 1mn
x—>l'ﬂ.¥'+3—2 x— -1 S5+x-2
3 | lim N2x+43-3 4 | lim 3x-2-2
r3 Afx—-2-1 v—>2 2x+5-3
5 | lim X" +4-2 6 | lim 3—-~/x+11
=0 .\‘.'2+16'—4 v -2 2—=+f/x+6
4. Berauciuth npeaen GyHKIun
. 3 J2x _
1| lim - 2 | lim Y2EETES
r— 0 -JS‘{‘.T—'\I!S—I w9 2X°=19x 49
3 [lim 2 _7x—4 4 | fim YOXHIZS
x— 4 \}2_7(+ -3 ,.-_;44—1‘_"-{-[2
. AJx+2-2 o Al=2x43x = (1+x)
5 hm——— — 6 | lim
x—2 "-_2 — 0 {f;
5. Beruncnutsb npenen GpyHKIun
2 +Tx - ‘ =
i | tim 2\§+ X 4 5 | tim 2+3x1 X :
Y=+ @ 61’_ —3.’.'_ +2 =@ 2.T + 3.\'_ —3.1'
3 | tim x‘l— 3x7+l 4 | lim 2,1:‘ —3:x+1
e 2X +X =2 o 3X +X +4x
: I g 4 F o
5 | tim 4x+2x -5x % | 4x" - 2x+1

w 2X +4x+5

6. UccnenoBars pynkumio y = f (x) Ha HepepbIBHOCTh. B Toukax pa3pbiBa yCTaHOBUTH
xapakTep pa3pbiBa. CXeMaTHYHO MOCTPOUTH rpaduk (yHKIIHH.

(2x+1, ecim x < —1

44+ x, ecnim x<-1

-x+4, eciimx>2

1 | y=4x", ecim —1<x<2 2 [ y=4x"+2 ecmn -1<x<]
6-x, ecnmu x> 2 2x, eci x =1
x+1, ecian x<0 (x+2, ecim x<-1

3 [ y=4{(x+1), ecmn 0<x<2 4 | y=4x"+1, ecmm —-1<x<]

—x+3, ecnm x>1

KounrpoJsbHnas padora Ne 8

1. BprunciuTe TPOM3BOIHYIO MO MPABUIY HAXOXKIACHUS MPOU3BOJHON CYMMBI

(pazHoctn) nBYX QyHKIUI

1 BapuaHT
(cosGx—2)—4sin(2x—1))

3 BapuaHT

(6 +cos(2x—1)),
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2 BapuaHT
(2ctg(2x+5)—3cos(Tx+1))

4 BapuaHT
(3sin(x—2)—4ctg(2x—7))

2. BbrancnanTs npou3BOAHYIO [0 MPABUITY HAXO0XKACHUS TPOU3BOIHON MPOU3BEICHUS
TBYX (YHKITUH

1 BapuaHTt 3 BapuaHT

(c 0s(2x)- e ) (ctg(3x) e )

2 BapuaHT 4 BapuaHT

(cosBx)-In(2x+6)) (cos@x)-In(3x+1))

3. BbuucnanTh NpoW3BOAHYIO MO MPABHIY HAaXOXKICHHS MPOU3BOAHON YacTHOTO
TBYX (QYHKITUH
1 BapuaHt 3 BapuaHT
2 —2x In(x+7)
2 BapuaHT 4 BapuaHT
X +e 2x" -3x+1
2x+3 x4 x

4. BbruucnuTh Npou3BOAHYIO MO NPaBHIIy HAXOXKJIEHHs MPOM3BOAHOM CIIOXKHOM
byHKUIUN
1 BapuaHT 3 BapuaHT
(sin(ex+1 + 2]11(3x))) (ctg(ln(x2 + 2x)))
2 BapuaHT 4 BapuaHT
(cos(inG +1y)) (sine™ +2x))
5. Haiitu npomexyTKH Bo3pacTaHus/yObIBaHUs (YHKIMH, SKCTPEMYMbI (DYHKIIHH.
1 BapuanT 3 BapuaHT
f(x)=2x"—15x" +24x f(x)=2x"+3x>-36x
2 BapuaHT 4 BapuaHT
f(x)=x"+3x>-24x f(x)=2x"+9x* +12x
6. Haiity Bce yacTHBIC IPOM3BOIHEIE DYHKIMH Zy, Zy, Zyx, Zyy, Zyy, Zyx-
1 BapuaHT 3 BapuaHT
z = 2x3 —3xy + 6y* + 8x z=x3+8x%y + 6y* + 8x
2 BapHaHT 4 BapuaHT
z =2x3 +3xy® + 6yx* + 7y z =5x3 —xy + 6xy* + 9y

7. Pemuts 3amauy.
Teno nBUXkeTcs NPSIMOJIMHEWHO T10 3aIaHHOMY 3

a.

b. Haiitu yckopenue Tena B MOMEHT

akoHy S(t).

Haiitu MTHOBEHHYIO CKOPOCTH T€JIa B MOMEHT BPEMEHH [ .

BpPEMCHU [ .
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C. HaI>'ITH, YCpe3 CKOJBKO CCKYHA OT Hadalla OTCUCTAa MIHOBCHHAA CKOPOCTH TCJIa

Oyzer paBHa V.

d. Haiitu, dyepe3 CKOJNBKO CEKyHJ OT HaJalla OTCYeTa YCKOpPEHHE Telia OyaeT paBHO
ag.
No S(t), tO(c) | tl v0 a

BapHaHTa (M) (c) (m/c) (m/c?)

1 S(t)=3> —12t +7 1 2 72 m/c -

2 S(t)=20 126 +7 2 2 |- 36 m/c2

3 S(r)=5t+026" —6 1 30 - 5,6 M/c2

4 S(t)=21" +4t +1 3 1 | 8wm/c -

Kountpoabnas paora Ne 9

1. BbluMcauTh onpeneneHHblid HHTErpall HeMOCPEACTBEHHBIM HHTETPUPOBAHHEM.

2. Bbruucnuth ornpeeseHHbI HHTerpall CllocoOOM IOJICTaHOBKH.

3. BbruucauT onpeaeneHHbl MHTErpajl MHTErPUPOBAHUEM T10 YaCTSIM.

4. BBIYHCAUTD ONPENeIeHHBI HHTErPAI METOO0M HEOTPEICICHHBIX K03()(HUITUEHTOB.
1 BapuaHT 4 BapuaHT

Nel. I(sm x—2cosx)dx
0

rl4

Nel. j(3tgx— cosx)dx

0

Jri2 N

Ne2. [ 2xsin(x?)dx Ne2. [ xrg ()
20 20

Ne3. J.(?;x—l)e“l dx Ne3. I(2x+3)1n xdx
- o

Ned. [ —"—dx Ned. [— dx
> x 1 0 X —x—6

2 BapHaHT 5 BapuaHT
/2 1

Nel. [(6sinCx+5)~2erg(x))dx Nel. [(e*" ~2cos(e—1))dx
/4 0
3 1

Ne2. | 2] No2. [xe™ dx
o X7 +x. 0
V.4 2

Ne3. [(3x—6)sin xdx Ne3. [(3x+5)e” dx
2 X 2 dx

Ned. [ ————adx Ned. [ —
L xT=Tx+12 S X" +2x-3
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3 BapuaHT

Nel. i(3e“5 ~2In(x—1))dx

6 BapuaHT
/2

Nel. [(2sinx—3cos(x—7/2))dx

0

Jz

Ne2. I2xcos(x2 +7)dx
0

3
Ne3. j(x +1)e* dx

2

1
X
Ne4. dx Ne4, dx
'!‘ xP+x-2 ! X2 =9
7 BapuaHT 12 BapuaHt
/2 /4

Nel. I(sin(x)—tg(x—n/Z))dx

/4
2 2

2
Ne2. | x4

3 dx
X0 +2x

37/2

Ne3. j(x—37z/2)cosxdx
0

Nel. I(tgx - ZCosx)dx
-l4
Jr13

Ne2. | xctg (x2 )dx

Te—

3
Ne3. [ (2x—3)In xdx
1

13 BapuaHTt

Nel. j(x3 —In(x+1))dx

1 1
Ne2. Ixz e dx Ne2. Ixe dx
; ;
Ne3. [(2x+4) In xdx Ne3. [ (x+4) In xdx
1 1
4 4
Ned, [ Ned, [ &
> X —2x X —x—=2
9 BapuaHT 14 BapuaHnT
/2 /4

Nel. j(ctgx—3sin(x+ 712))dx

j%éz
No2. thg (2)62 )d

X— 2 lnxdx

2

2
No3. j
1
1
Ned. ‘([x +5x+4

Nel. |(sin(x+5)—2rg(x))dx
It )

0
2

No2. i

X7+ 1.

dx

V4

Ne3. I(2x—3)cosxdx
0

Nt [
S xXP+Tx+12
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10 BapuaHT 15 BapuaHT
ml2

1

Nel. [(8e"" ~3cos(u+1))dx Nel. [(3sinx—cosx)dx
0 0
£ In(x+1) i

Ne2. [y o .
£ o Ne2., E|).2xcos(x )dx
/2 3

Ne3. [(3x+2)cosxdx Ne3. [(x—1)e*™ dx
0 2
¢ dx fox

Ned. [——— Ned, [—*—
-!.x2+4x !x2—4dx

11 Bapuant

Nel. j(2e"” —sin(x+1))dx
0

1
No2. J‘3xe]r2 dx
0

2

Ne3. J.(x + S)e“' dx

CpogHas Ta0JMua M0 NpUMeHsAeMbIM (pOpMaM M MeTOJAM TeKYIIero KOHTPOJsl U
OLICHKH pPe3y/IbTAaTOB 00y4eHMs

Pe3yiabTaTsl 00yyeHus ®opMBbI U METO/IbI KOHTPOJISAA M OLIEHKH
pe3yJibTaToB 00y4eHHs

OcBoOeHHbIC YMEHHUSA:

- pemiath TMPHUKIAIHBIE 33Ja4ydl B 00JacTH Ilpaxmuueckue u KOoHmMpoabHLIE pAOOMbL
PO ECCHOHAIBHON JESTEIHHOCTH.

YcBoeHHBIE 3HAHNA:

- 3HAYeHUE MaTeMaTUKHU B Ipakmuyeckue u KoHmponvHbie padbomul
MpOPECCUOHAIBHON JIEATETbHOCTH W TP
ocsoenuu I1TICC3;

- OCHOBHBIE MaTe€MaTHYECKHE  METObI
peleHnsT TMPHUKJIAHBIX 3a7ad B 00JacTu
MpoeCCHOHAIBHON JESATENHHOCTH;

- OCHOBHBIE  IIOHATHSI U METOABI
MaTEMaTUYECKOTO  aHaJlINW3a, JUCKPETHOU
MaTeMaTUKH, JIMHEWHOW anreOphl, Teopuu
KOMIUIEKCHBIX YHCEJ, TEOPUU BEPOSTHOCTEN
Y MaTeMaTUYECKON CTaTUCTUKU;

- OCHOBBI UHTETPaIbHOIO u
nudGepeHITMATBHOTO HCYUCTCHUS

3.2 ®opma NpoOMe:KyTOUHOM aTTeCTANNHA

[IpomexxyTouHast arrectanus 1o JucuuImHe «MaremaTtuka» B 4 ceMecTpe — 3K3aMeH U
6 3 cemecmpe - ougpepenyuposannbvill 3auem, CieUPUKAINI KOTOPOTO COJIEPKUTCS B TaHHOM
komiuiekte ®OC.
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Obyuarowuecss Oonyckaromcs K coaue IK3AMEHA NpU BbINOJHEHUU 6cex GUO08
CamMocmosmenvHol pabomsel, NPAKMUYECKUX U KOHMPOIbHLIX padbom, NpedycMOmpeHHbIX
pabouetl npoecpamMmon u KaieHOapHO-memMamuieckum niaHoM OUCYUNTUHDBL.

Jugpepenyuposannviii 3auem/3auem/ umo2o8as KOHMPOIbHAS pAOOMA NPOBOOUMCS 3d
cuem @pemenu, omeeoeHHo2o Ha uzyuenue oucyuniunvl/MIAK. Ilpu ycroeuu ceoespemenno2o u
Ka4eCmeeHHO20 BbINOIHEHUS 00VHAIOWUMCS 8CeX 8U008 pabom, npedyCMOMPeHHbIX pabouel
npozpammout oucyuniunvl/M/IK.

Ilepeyens BONpoOCoOB K IK3ameHy (unu ougghepenyuposannomy 3auemy, 3auemy, umozoeoi
KOHMPOJIbHOU padonbl)

Bonpoce! pis nudgdgepeHIMPOBAHHOIO 3a4eTa
3 cemecTp

Pazoen 1. Teopus komnieKkcHbIX uucen

Tewma 1.1 IToHsITHE KOMIIJIEKCHOTO YUCIA U €r0 FT€OMETPUYECKask MHTEPIPETALMS

Tema 1.2 JleiicTBHs HaJT KOMIUIEKCHBIMU YHCIIAMH B alTreOpandeckoit popme

Tema 1.3 Tpuronomerpuueckasi (OpMbI KOMILIEKCHOTO YHCIa

Tema 1.4 JleiicTBHs HaJl KOMIUIEKCHBIMHU YHCIIAMH B TPUTOHOMETPHUYECKOH opme

Tema 1.5 ITokazarenbHas GopMbl KOMILIEKCHOTO YHCIa

Tema 1.6 JleiicTBHs HaJl KOMIUIEKCHBIMU YHCIIAMH B ITOKazarenbHou hopme. Dopmyna Ditepa
Tema 1.7 YpaBHEeHUs B KOMIUIEKCHBIX YUCIIAX

Tema 1.8 Boruncnenue 3HaueHUN BbIpaXKEHUH ¢ KOMIUIEKCHBIMU YHCIaMU

Pazoen 2. Ocnogwvl runeiinon anzeopol

Tema 2.1 MaTpuiis

Tema 2.2 JleiicTBUS HAJ MaTpUllaMu

Tema 2.3 Onpenenurenu

Tewma 2.4 HaxoxJieHue onpeneauTeneil BToporo, TpeThero.

Tema 2.5 HaxoxaeHue onpeaenuTeneid n-oro NopsaKkon

Tewma 2.6 Haxoxxaenne oOpaTHON MaTpHIIBL.

Tema 2.7 Perienrie MaTpUuHOTO YpaBHEHHUSI

Tewma 2.8 HaxoxieHue paHra MaTpuibl

Tema 2.10 Cuctembl TMHEWHBIX alredpanyecKux ypaBHEHUN

Tewma 2.11 Pemenne CJIAY meronom Kpamepa

Tewma 2.12 Pemienne CJIAY meronom ["aycca

Tema 2.13 Uccnenosanue CJIAY Ha coBmecTHOCTh. HaxosxaeHne o0I1ero u 4acTHOTO perieHust
CJIAY

Pazoen 3. dnemenmol mampuuno20 ananu3a

Tema 3.1 BekTopbl Ha IUIOCKOCTM U B MPOCTpaHCTBE. N-MEpHbIH BEKTOpP M BEKTOPHOE
IIPOCTPAHCTBO

Tewma 3.2 PazmepHOCTb 1 6a31C BEKTOPHOTO MPOCTPAHCTBA.

Tema 3.3 [lepexon k HOBOMY 6a3uCy

Tema 3.4 EBku0BO NpoCTpaHCTBO. JIMHEHHbIE OnlepaTopbl

Tema 3.4 CobcTBEHHBIE BEKTOPHI M COOCTBEHHbBIE 3HAYCHUS JIMHEHHBIX OIIEpaTopoB

Pazoen 4. Ypasnenue nunuii

Tema 4.1 YpaBHeHME TMHUI HA IUIOCKOCTH

Tema 4.2 YpaBHeHue npsmoit

Tema 4.3 YpaBHeHHs NapauIEIbHOCTH U NMEPIEHAUKYISIPHOCTH NMpsAMBIX. PaccTosiHuE OT TOUKH
JIO TIPSIMOU

Tema 4.4 OKpy’>KHOCTb U AIUTUIIC

Tewma 4.5 I1apabona u runep6osa

Tema 4.6 Pemenue 3a1a4y Ha COCTaBJIEHUE YpaBHEHUI
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Tema 4.7 [lonarue 06 ypaBHEHHH IUIOCKOCTH M MIPSIMO B TPOCTPAHCTBE
Paznen 5. OcHOBBI quCKpeTHOM MaTeMaTuKH (16)

Tema 5.1 MHoecTBa U ciOCOOBI HX 3aaHMUSL.

Tema 5.2 Onepauuu HaJ MHOXKECTBaAMU

Tema 5.3 JlekapToBO€ NMPOU3BEICHNE

Tema 5.4 DneMeHTh KOMOMHATOPUKHI

Tema 5.5 Jloruka BbICKa3bIBaHUN

Tewma 5.6 byneBbl pyHKIIUM

CHHCOK TeCTOBBIX BOMPOCOB K YK3aMEHY
1. KoMIUIEKCHBIMU YHCIaMU Ha3bIBACTCS:

a. yHOpSAOYECHHAs Mapa JCUCTBUTEIBHBIX YUCET
b. mnapa HeAeMCTBUTEIbHBIX YUCEI
C. mapa, y KOTOpOH OJIHO YHCJIO ACHUCTBUTENBHOE, a IPYroe
HEJICVICTBUTEIIBHOE
2. Tpuronomerpuueckoi (GopMoil KOMILIEKCHOTO YKCIIa Ha3bIBAETCS 3aMUCh BUJA!
a. Z = cos® + sing
b. z =r(cosg + sing)
c. z=r(cosy +isiny)

3. Iloka3arenpHOM (I)OpMOfI KOMIIIICKCHOI'O 4YHCJIa Ha3bIBACTCA 3aIIMCh BHIA.
i

a. zZz=re
b. z = rel®
c. z=re?

4. Kaxoe nelicTBUe HaJ KOMIUIEKCHBIMU YHCIIAMHU XapaKTepU3yeT NaHHas (hopMyia
a; +a,) +i(by +by)
a. YMHOXEHUE
b. nenenue
C. CIIO)KEHHE
5. Kakoe nelicTBue Ha/l KOMIUIEKCHBIMU YHCIIAMU MOYHO OCYIIIECTBHUTDH ITyTEM
PACKpBITHS CKOOOK:
a. YMHOXeHUE
b. Jlenenue
c. Bepruuranue
6. /IBa KOMIUIEKCHBIX YMCJIAa HAa3bIBAIOTCS PABHBIMU ECIIN:
a. PpaBHBI UX JEWCTBUTEIbHbBIE YACTU
b. paBHBI UX MHUMBIE YaCTH
C. paBHBI IEUCTBUTEIbHBIE U MHUMbIE YaCTH
7. JIro00e KOMIIEKCHOE YHCIIO T€OMETPUUYECKH MOKET OBbITh NMPEACTABIEHO B BUJIE:
a. Ilpsmoit Ha MIIOCKOCTH
b. Touku Ha IIOCKOCTH
c. I'paduka dpyHkmum
8. Mozyib KOMIUIEKCHOTO YKCIIa BBIYUCIIAETCS IO popMyIie:

a. r=++bi
b. r=a®+Db?
¢ r=VaED

9. (DopMyna JJIs1 BO3BCACHHUA KOMIIJICKCHOT'O YKCJIa B CTCIICHb NMECT BU /I
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a. z" =r"(cosng + isinny)
b. z" = r"(cosng + sinneg)
c. z" = (cosng + isinne)
10. Kakue neiicTBust HaJl KOMITJICKCHBIMH YHCIIaMH 00J1a/1al0T IEPEMECTHTEIbHBIM,
COUCTATCIIbHBIM U PACHIPCACTIUTCIIbHBIM CBOICTBOM:
a. /JleneHHe U yMHOKEHHE
b. CroxeHne U BBIYUTaAHHUE
c. CnoxeHue U YMHOKEHHE

-2 4 0
11. Jana ManI/II_[aA:< 1 3 —5>.quy PaBEH 3JIEMEHT MaTPULBI 237
2 6 -1
a. 6
b. -5
c. 3
d. 1
1 5 0
(559
12. On A=+ 2 3]
. Onpenenute pazmep MaTPHUIIbI 5 8 0 |
2 2 O/
5 -1 4
a. A6><3
b. Aszxe
c. Ajg
d. Ay

13. Kakas u3 mMaTpull ABjiIsieTCA TUaroHaJIbHOMU?

1 0 O
a. A=|3 1 0)
1 5 1
5 1 1
b. A=(1 5 1)
1 1 5
-4 0 O
c. A=l 0 1 0)
0O 0 1
1 0 6
d A=[0 1 0)
1 0 1

14. Kak Ha3pIBaeTCs AUaroHajgbHas MaTPUIlA, Y KOTOPOU BCE DIIEMEHTHI TTIaBHOM
IAaroHaad — €IUHHUIIBI?
a. CIMHHUYIHOU
b. HyneBoit
C. BEKTOP-CTPOKa
d. BexTop-cToybeI

15. Haiiiute TpaHCIOHHPOBAHHYIO MaTpHIly A’ [Is MaTpHIBl A = (S :g _17)
_(0 =5 =7
a. A= (2 3 1 )
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b. Az(j& :g S)

0 2
c. A=<—5 —3)

-7 1

2 0
d. A=<—3 —5>

1 =7

16. HailiguTe onpenenuTesb MaTpuibl A = ( 6 2)

-1 2
a. 10
b. 14
c. -14
d 6

-2 0 1
17. Haiinure anrebpandeckoe JOMOIHEHHE Az MAaTPUIIBI A = < 8 -5 4 )

1 1 -1
a. -5
b. 13
c. 3
d 5

18. Jlanbl MaTpHIsl A = ( 3

( —2 323

b. (4- —2 8)

(1) g)HB:(_l 2 _O)-HaﬁILI/ITe4A-B

Ig 02 3 32
s 5 o)
d. (—12 3 9)

19. BriOepure HEBepHOE YTBEpKACHUE!
a. [Ipu TpaHCHOHMPOBAHUM 3HAYEHUE ONPEEIIUTENS MATPUILIBI HE MEHSETCS
b. Omnpenenurens eAMHUYHON MAaTPUIBI PABEH €IUHUIIBI
c. OrmpenenuTenb MaTpUIBI C ABYMSI paBHBIMU CTpOKaMH (CTOJIOIAMHU) He
paBeH HYJIIO
d. Omnpenenurens MaTpUIIbl, COAEPKAIINUNA HYJIEBYIO TPOKY (CTOJIOEIT), paBeH
HYJIIO
20. BribepuTe BepHOE YyTBEPKIECHUE:
a. Eciu nomeHsTh MecTaMu /iBe CTPOKH (CTOJI01@) MAaTPUIIBI, TO ONIPEECTUTD
MaTpUIIbl HE TOMEHSET 3HaK
b. [l MaTpulel IEPBOTO MOPSAIKA 3HAUEHHE ONPEAETUTENS PAaBHO
3HAYEHHUIO HJIEMEHTA ATOM MaTpPHUIIBI
c. OmnpenennTens MaTPHUIIBI PABEH CYMME 3JIEMEHTOB CTPOKH OTIPEICITUTEIS
Ha UX anredpandeckue TOMOTHEHHS
d. Ompenenurens MaTpHUIBI PAaBEH CyMME ITPOM3BEICHUN 3JIEMEHTOB CTPOKH
OTIPENIENUTEIST HA UX MUHOPBI

2 0
21. Haiigute npousBeacHue MaTpul A = (_12 (1) B 4) uB= (—2 4 )
1 -1
39



®

2 )
b (0 8)
< (—24 2 —34)

d. JaHHas oIepanusa HC BBIIIOJIHUMA

npousBeaeHue matpul; AB 31 BA
a. AB=(2 Eé)HBA=(EE —30)
0 24)
2 —6
c. AB=BA=(; %)

d. AB=(£1_1)HBA=(_1)_§)

23. Haiigute 0OpaTHyI0 MaTpHIly K MaTpulie A = (421 _2)

0
NN

b A (2 )
c. Al= ( _05)
A= (s

22. Jlanbl MaTpUIBl A = (g ) u Marpuia B = (1 3

5 _ 6)' Havigute

b. AB=BA=(

1

0,25 0,25
1 (0,25 —025)

y—3z=28
24. Pemmte cucteMy ypaBHeHuii merogom Kpamepa {—2x + 2y + 2z = 10
4x—6y +4z =2
a. x=65y=79,z=-19
b. x=316,y=260,z=76
c. x=79,y=65,2=19
d. Pemenus Her
25. Kaxoii pasmepaoctu 6yzner marpuna C = A-B”, ecim MaTpuna Ay =

2 0 -1
( 5 7 2 ),aManHua Bows = (_24 (1) Z)
-2 1 0

2

a. Czx3

b. C3x

c. Cuxs

d. nmanHas omeparys HE BHIMOJHUMA, Pa3MEPHOCTH OMPEACIUTD HETb3s

26. OnpenenuTe CKOPOCTh TeJa, ABMKYIIETOCS 0 3aKOHY S(t) = t*+2 B MOMEHT BPEMEHU t
=10.

a) 22 6) 12 B) 20

27. Ilycte myTh S, NpOMIEHHBIN MaAAONUM TEJIOM MpPHU HAdalbHOM CKOPOCTH Vo = Sm/c,
. 2 2
omnpenensieTcss popmynoi S = vot + Yagt” (g = 10 m/c”). Beraucnure cKOpocTh Tejla B MOMEHT t =
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Sc.
a) 60 m/c 0) 65 m/c B) 55 m/c

28. Jlana ¢ynkumst y = X ° — 27x + 1. HaiiguTe paccrosiHie MeKIy aOCIECCAMH TOYCK
rpaduka 3Toi (HyHKIUH, KacaTeJIbHbIE B KOTOPBIX MapauIeIbHbI IPSMOH y = 3.

a) 1 6)0 B) 3

29. Tlog KakuM YIJIOM K TIIOJIOKUTEIBHOMY HANpaBICHUIO OCH a0CHUCC HaKIOHEHA
KacaTe/IbHAs, POBEASHHAS B TIO00H TOUKe KPHBOH y = — 2X° — X° — 4x + 1000?

a) OCTpBIM 0) TynbIM B) napasuienbHa ocu Ox

30.Yr710B0it KO3(hHUIHMEHT KacaTeIbHOM, IPOBEIEHHOMN K TpaduKy byHKIun f(X) = X + X —
X —7 B TOUKE C OTpHIATEIIBHOM a0cIuccoit X, paBeH 0. Halimure X,

a)—6 0)—1 B)—3

31. Jana ¢ynkuusa f(x) = 0,1X2— 1. Haitnure abcuuccy TOYKHM, B KOTOPOW KacaTelbHasl K
rpaduKy QyHKIMH HaKIOHEeHa K ocn OX 11011 yriaom 45°.

a) 5 6)-5 B) 10

32. Yro Ha3bIBAETCS UHTETPUPOBAHUEM:

orepanusi HaX0XKJIeHUsI HHTerpaa;

npeoOpa30BaHUE BHIPAKEHUS C MHTETpajlaMH;

orepanusi Hax0>KJIeHUs! IPOU3BOAHOM;

npezen npupanieHns GyHKINUU K TPUPAIICHUI0 € apryMeHTa

son =

33. Yro siBisieTCS CErMEHTOM UHTETPUPOBAHUS?

KpyroBasi 00J1acTh, I'/le HHTErpaJl CYIIECTBYET;

IPOMEXKYTOK, HA KOTOPOM HEOOXOAUMO MPOUHTETPUPOBATh (PYHKIIUIO;
KOPHU CYILECTBOBAHUS MOABIHTETPATbHON (PYHKINHY;
MOJBIHTETpaTbHAS (DYHKIIHS

i

34. Jlo nmpumenenus ¢hopmynsl HetoToHa - JleliOHUIIa MPUMEHSUIN TaHHBIA METOJ, B TaHHBIN
MOMEHT OH HE UCIOJIb3YETCS, HO SIBJISIETCS OCHOBHBIM:
1. MeToj cBeneHus K TaOJIMYHBIM UHTETpaiaM;
2. METoA ONpeAeNIeHUs] MHTETpala, T.€. IePeX0/1 K Npe/Iey UHTETPAIbHBIX CYMM,;
3. MeTroj reoMeTpHuYecKUx npeoOpa3zoBaHUil;
4. wmeron upuxie.

35. C nmomomuipto, Kakoil (opMysbl, B OCHOBHOM, pPELIAIOTCS 33JaHUS 10 HAXOXKJICHHIO
OTIpENIeNICHHOTO WHTETpaa:
1. ¢opmynsl Pumana;
2. ¢opmynsl Koy
3. ucnoan3ys GpopMyisl IpeoOpa3oBaHMs UHTETpaja
4. dopmynsr HetoToHa - JleiiOnua.

36. Uemy paBeH HeolpeaeeHHbIH naTerpai ot 07?
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1. 0;

2. 1;

3. x;

4. constC.

37. Korja npuMeHsieTcs METO HHTETPUPOBAHUS HEOTIPEICICHHBIX HHTEIPAJIOB MO YacTsM?
1. xorma ¢pyHKIUS UMEET KBaJAPATHBIA KOPEHB;

2. He NPUMEHSETCS JaHHBIA METOJ HUTIE;
3. Korja MmojAbIHTErPaJbHOE BEIPAKEHUE COAEPKUT MHOXKUTENN GYHKIUH In(x);

arccos(x); arcsin(x) ;
4. (yukus runepOoMUecKas.

38.C mnoMOIIbKO  KAKOM  YHHMBEpPCAJbHOW  IOJCTAHOBKOW  palMOHAIU3UPYETCS
TpUTOHOMETpHYECKast (DYHKIIHS:

X

1. t=tg=;
g2

2. t=sin2x;

3. t=1gx;

4 t=cos£.

39. Uemy paBeH HeollpeAesIeHHbI uHTEerpai ot 1?

1. x+C;
2. 0;

3. 1+C;
4. constC.

40. Yemy paBeH HEONpEIEICHHbII HHTETpal Sin X 2
1. - cos(x) +C;
2 cos(x) +C;
3. tg(x) +C;
4. arcsin(x)+C.

41. Jnst yero UCTOIB3YIOT METO 3aMEeHbI TIepeMEHHOM (METO/] TOJICTAHOBKH ) MHTETpasia’?
1. cBecTH UCXOIHBIN HHTETPAN K O0JIee MPOCTOMY € IMOMOIIIBIO TIEPEX0ia OT CTApOn
MEePEeMEHHOI HHTETPUPOBAHUS K HOBOI MepeMEHHOM;
2. 1pocTO HEOOXOIUMO BBIIIOJHUTH KaKhe-HUOYAb MpeoOpa3oBaHus;
3. Ans ycnoKHEHUS MOJBIHTErpaibHON (QYHKIUY;
4. nans TOro, YTOOBI MOTOM MOXHO OBLIIO OBI KCIIOJIB30BAaTh MeTOT PuMaHa.

4 Cucrema oneHuBanusa KomiuiekTa @OC Tekymero KOHTPOJIst M MPOMEKYTOYHOM
aTTecTaluu

[Ipu onieHMBaHUU MTPAKTHYECKON paboOThl U (HOPM MPOMEKYTOUHON aTTECTAIIMH CTYACHTA
YUUTBIBAeTCS CIenyIoIIee:

- KQ4eCTBO BBIMIOJIHEHUS IPAKTHUECKON YacTH paOOTHI.

Kaxxnprit Bug paboThI OIIEHUBAETCS 110 TISATH OABHON IITKAJIe.

«5» (OTIMYHO) — 3a TIIyOOKO€ U TOJHOE OBJIAJICHUE COJIepKaHHUEM YIeOHOro MaTepHaa,
B KOTOpPOM OOydarouuiics cCBOOOJHO M YBEPEHHO OPUEHTHUPYETCS; 3a YMEHHUE INPaKTHUYECKU

42



IPUMEHSATHh TEOPETUYECKHE 3HAHU, BHICKa3bIBaTh M 0OOCHOBBIBATH CBOU CYyXkAeHUs. OLeHKa «5»

(OTIMYHO) MpearnoiaraeT rpaMOTHOE U JIOTUYHOE U3JI0’KEHUE OTBETA.

«4» (xopowo) — eciau OOy4aroUMiicsl MOJIHO OCBOWJI Y4eOHBIM Marepuall, BilaaeeT
HAyYHO-TIOHATUIHBIM ammapaToM, OPHEHTUPYETCSs B M3YyYEHHOM MaTepuaje, OCO3HAHHO
IPUMEHSIET TEOPETUUECKUE 3HAHUS Ha MPAKTHUKE, IPAMOTHO M3JIaraeT OTBET, HO COJEP)KaHUE U
¢dbopMa 0TBEeTa UMEIOT OT/JEIIbHBIE HETOYHOCTH.

«3» (YHAOBIETBOPUTENIHHO) — €CJIM O0yJaronuiics 0OHapYKMBACT 3HAHWE W TIOHUMaHUE
OCHOBHBIX TOJIOKEHUI yueOHOro MaTepuasia, HO M3JIaraeT ero HEeMoJIHO, HEeMOCleI0BaTEeIbHO,
JIOTTYCKaeT HETOYHOCTH, B NPUMEHEHHU TEOPETUYECKUX 3HAHUM IIPU OTBETE HA INPAKTHUKO-
OpPUEHTUPOBAHHBIE BOIIPOCHI; HE YMEET J10Ka3aTelIbHO 000CHOBATh COOCTBEHHBIE CYKICHUS.

«2»  (HEyIOBIETBOPUTEIBHO) — €Clid OOYy4YaloIIMIC HUMEET pPa3pO3HEHHBIE,
OeccucTeMHBbIE 3HAHMS, OMYCKAaeT OMIMOKKA B ONpPENETCHUU 0a30BBIX MOHATHUN, UCKaXaeT UX
CMBICJI; HE MOXKET ITPAKTUYECKH IPUMEHATh TEOPETUUECKUE 3HAHUS.

Kputepun oueHnBaHus NpakTH4eCKUX pador.

[IpakTuueckast paboTa OLIEHUBAETCS MAKCUMAJIBHO OLIEHKOU «5» (OTIUYHO).

Kaxnoe 3amanne oleHUBaeTCs MaKCUMAIIBHO OLICHKOU «5» (OTIMYHO).

ITo pe3ynbTaram OlIEHWBAaHUS BCEX 3aJaHUI OIICHKA COOTBETCTBYET CPEAHEH.

Kpurepuu onieHuBanus penieHuit 3aaad.

«5» (OTJIIMYHO) — COCTaBJICH MPABUJIBHBIA ANTOPUTM PEUICHHS 3aJauyd, B JOTHYECKOM
paccyXJICHHH, B BELIOOPE HOPMATHBHBIX MCTOYHUKOB U PEIICHUU HET OMIMOOK, MOJyYeH BEPHBIN
OTBET, 33aJlauya pellleHa PalliOHAILHBIM CIIOCOOOM.

«4» (Xopomo) — COCTaBJE€H NpPAaBWIbHBIN aJrOpPUTM pEUICHMs 3a/add, B JIOTMYECKOM
pacCykJI€HUH U PEIIEHUH HEeT CYIIECTBEHHbIX OMIMOOK; MpaBWIBHO CJAeNlaH BBIOOP
HOPMATHUBHBIX MCTOYHHUKOB; €CTh OOBSCHEHHE PEIICHHs, HO 3aJada pelieHa HeparroHAIbHBIM
CrocoO0OM WIIH JIOTYIIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIIMOOK, MOJIy4eH BEPHBIN OTBET.

«3» (yIOBIETBOPUTEILHO) — 3aJlaHUE BBIMIOJIHEHO, B JIOTHYECKOM DPAaCCYXXJIECHUU HET
CYIIECTBEHHBIX OLIMOOK, HO [OIMYIICHbI CYIIECTBEHHBbIC OIIMOKM B BHIOOpPE HOPMATHUBHBIX
MCTOYHUKOB; 33/1a4ya PelleHa He MOJIHOCThIO WIN B OOLIEM BHJIE.

«2» (HEeyIOBJIIETBOPUTEIHLHO) — 3a/1a4a pelIeHa HEMPABUIBHO.

Kputepun oneHuBaHHs CaMOCTOATEIbHBIX PadoOT.

Kputepuu oniennBanust perieHuit 3aaau.

«5» (OTJIMYHO) — COCTaBJICH MPABUIBHBIA ANTOPUTM PEUICHHUS 3aJauyd, B JOTHYECKOM
paccyXaeHuH, B BBIOOpE HOPMATUBHBIX UCTOYHUKOB U PEIIEHUHU HET OIIMOOK, IOJyYeH BEPHBIN
OTBET, 3a/1a4a PelIeHa PallMOHAIbHBIM CIOCOOOM.

«4» (XOpomIO) — COCTaBJEH MPABWIBHBIA aJITOPUTM pEIICHUs 3aJa4yd, B JIOTMUYECKOM
pacCykJI€HUH W PEIIeHUH HEeT CYIIECTBEHHBIX OIMMOOK; TMpaBWIBHO CJAeNaH BBIOOP
HOPMAaTUBHBIX MCTOYHUKOB; €CTh OOBSCHEHHUE PEIIEeHUs, HO 3a/laya pellieHa HepalHoHAIbHBIM
croco0OM WJIM JONYIIEHO He OoJiee IBYX HECYIIECTBEHHBIX OIIMOOK, MOJIy4yeH BEpHBIH OTBET.

«3» (yIOBIETBOPUTEILHO) — 3aJlaHUE BBHITIOJIHEHO, B JIOTHYECKOM pPAaCCYXXJIEHUU HET
CYIIECTBEHHBIX OLIMOOK, HO JOMYIIEHbI CYIIECTBEHHBIE OLIMOKHM B BBIOOpE HOPMATHUBHBIX
MCTOYHUKOB; 3a/1a4ya pPelleHa He MOJHOCThIO WIN B O0LIEM BHIE.

«2» (HEeyIOBJIETBOPUTEIHHO) — 3a/1a4a pEelIeHa HEMPABUIBHO.

Kpurepun oneHuBaHNs KOHTPOJIBHBIX PadoT.
«5» (otmmaHO) — perieHo 81-100% 3amanHui.
«4» (xopowio) — pemeHo 61 — 80% 3aganuii.
«3» (ynoBieTBopuTenabHO) — pemeHo 41 — 60% 3amanmii.
«2» (HEeyIOBJIETBOPUTEIBHO) — perieHo MeHee 40% 3amaHuil.

Kpurepnu oneHnBaHus 3K3aMeHAallHOHHOI'0 TECTA.
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«5» (otmnuno) — perieHo 81-100% 3aganuid.

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

«3» (ynoBieTBopuTeabHO) — petieHo 41 — 60% 3ananuii.
«2» (HEeyIOBJIETBOPUTENHHO) — perieHo Menee 40% 3amanuil.
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