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I ITacnopT poHI0OB OLIEHOUYHBIX CPEACTB

1. Ob01acTh NpUMeEHeHus!

®onjx oueHouyHbIX cpeactB (OOC) npenHazHavyeH sl TPOBEPKU PE3yJbTaTOB OCBOCHHS
JUCLUIUINHBL «MareMaTuka», BXOJALIEH B COCTaB IPOrpaMMbl IOATOTOBKH CIIELUAIMCTOB
cpenHero 3BeHa 1o crenuaibHocTH 38.02.06 dunancel. O0BEM YacoB HAa ayAUTOPHYIO Harpy3Ky 1O
JUCITUILIMHE 52 Yaca, Ha CaMOCTOSTENbHYIO paboTy 20 yacos.

2. O0beKThI OLCHUBAHUS — Pe3YJIbTATHI 0CBOCHUS M CUMILINHBI

@®OC 103BOJISAET OLEHUTH CIENYIOIINE PE3YIbTaThl OCBOEHUS TUCUUIUIMHBI B COOTBETCTBUU
¢ ®I'OC cnenuansaocT 38.02.06 duHaHCH paboyvel mporpaMMon JUCIUTIIMHBI «MaTeMaTHKay:

YMeHHs:

- pemarthb 331a4u Ha OTHICKAHUE ITPOU3BOJHON CIOXKHOW (PYHKIIUU, TPOU3BOJHBIX BTOPOTO U
BBICILIUX MOPSI/IKOB;

- IPUMEHSTH OCHOBHBIE METO/Ibl MHTETPUPOBAHUS IIPU PEILICHUU 3a7a4;

- NPUMEHATb METOJbl MAaTEMaTHUECKOIO aHajlu3a IpU PEUIeHUM 3aJad IPHUKJIaJHOIO
XapakTepa, B TOM 4ncie NpoQeccuOHaNIbHON HAPaBICHHOCTH;

3HAHHUSA:

- OCHOBHBIE TIOHATHS U METOJIbl MATEMATHUECKOTO aHAllN3a;

- OCHOBHBIE YHCJICHHBIE METO/Ibl PEILICHUS IPUKIIAHBIX 3a]a4;

BrlenepeurcieHHble yMEHUS, 3HAHUS HaIpaBlieHbl Ha (opMHpOBaHHE Yy OOYUYarOMIUXCS
CJIEYIOIINX O0IMX KOMIIeTEeHIHIA:

OK 2. OpraHu3oBbiBaTh COOCTBEHHYIO [EATEIbHOCTh, BBHIOMpPATh THUIOBBIE METOIbBI U
CTIOCOOBI BHITTOJIHEHUS MTPO()ECCHOHANIBHBIX 33144, OLIEHUBATh UX 3P (HEKTUBHOCTH M KAYECTBO.

OK 3. [Ipuaumate peuieHus B CTaHAAPTHBIX U HECTAHAAPTHBIX CUTYALUSX U HECTU 33 HHUX
OTBETCTBEHHOCTb.

OK 4. OcymecTBisiTh MOUCK U HCIOJb30BaHHE HHPOPMAIMH, HEOOXOAUMON st
3¢ (}EKTHBHOTO BBITIOJHEHUS TPO(ECCUOHATBHBIX 3a7a4, MPOo(ecCHOHAILHOTO W JIMYHOCTHOTO
pa3BUTHSL.

OK 5. MHcnonb3oBarb  MHQOPMAIMOHHO-KOMMYHUKAallMOHHBIE  TEXHOJIOTMH B
npohecCuOHANBHOM NeSTEbHOCTH.

OK 6. MHcnonb3oBaTb  MHQOPMAIMOHHO-KOMMYHUKAllMOHHBIE  TEXHOJIOTMH B
npodecCHOHATBLHOMN 1eATEbHOCTH.

OK 9. OpueHTHpOBaTHCS B YCIOBUSAX MOCTOSIHHOIO U3MEHEHUS IPaBOBOi 0a3bl.

3 ®opMBbI KOHTPOJISA M OLICHKH Pe3y/1bTATOB OCBOCHUS AN CHHUIIIMHBI

KoHTposib 1 oneHka pe3ysibTaToB OCBOEHMSI — 3TO BbISBICHHME, U3MEPEHHUE M OLICHUBAHHE
3HaHUHM, yMeHUl U dopMupyromuxcss oO0mUX U MPOo(EecCHOHAIBHBIX KOMIIETEHIMH B paMmKax
OCBOEHUS AUCLUILIIUHBIL.

B coorBerctBuM ¢ y4yeOHBIM mMmiaHoM crneuuansHoctd 40.02.01 IlpaBo u opraHmzanus
COIMAIBHOTO obecrieueHus, paboueit porpamMmoit JUCITUATUTUHBI «Marematuka»
IIPElyCMAaTPUBAETCS TEKYLIUI U IPOMEKYTOUHBIN KOHTPOJIb PE3YIbTATOB OCBOCHUS.

3.1 ®opMbI TeKyl1ero KOHTPOJIS

Texkymuif KOHTPOJb YCHEBAEMOCTU MpPEACTaBIseT OO0 MPOBEPKY YCBOEHMS Y4eOHOTO
MaTepuaia, peryJiipHO OCYLIECTBIIEMYIO Ha MPOTSHKEHUN Kypca 00 ydeHusl.

Texkymuii KOHTpPOJb pE3ydbTaTOB OCBOCHMS IUCHMIUIMHBI B COOTBETCTBUU C pabodei
IIPOrpaMMO U KaJeHJapHO-TEMATUYECKUM TIJIAHOM IPOUCXOAMUT IPU UCIOIb30BAHUU CIEAYIOLINX
00s13aTeNIbHBIX (POPM KOHTPOJIS:

- BBINIOJIHEHUE MPAKTUYECKUX pabdoT,

- IPOBEpPKa BHIMOJIHEHUS! CAMOCTOSITEILHON pabOThI CTY/IEHTOB,

- IPOBEPKA BHITIOJHEHUS! KOHTPOJILHBIX padoT.

Bo Bpems mpoBeneHHs y4eOHBIX 3aHATUN JOMOJHUTEIBHO HCIOJB3YIOTCS CIEIYIOIINe
(GhOpMBI TEKYIIETO KOHTPOJIS — YCTHBIN OMPOC, pelieHne 3a/1a4.

BbinosiHeHHe W 3ammMTa NpakTUyeckux pador. IIpaktudyeckue pabOThl MPOBOIATCA C
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LENbI0  YCBOGHMSI W 3aKpEIUIEHMs] IPaKTUYECKMX yYMEHUH M 3HaHWM, OBJIaJCHUS
npodecCHOHaNbHBIMU KOMIIETEHIIMSAMU. B Xoze mpakTuueckoi pabOThl CTYIEHTHI MpPUOOpETaroT
YMEHUS, MIPEeyCMOTPEHHbIE paboyeil mporpaMMoil TUCIUIUIMHBI, y4aTcs UCIOIb30BaTh (POPMYIIBL,
Y NPUMEHATh pa3IMuHble METOAMKH PacyeTa, aHAJIM3UPOBATH MOJIYYEHHBIE PE3yJIbTAaThl U JEJIaTh
BBIBO/Ibl, OIIMPAsICh HA TEOPETUYECKUE 3HAHUS.
Crucok npakTUYecKux padorT:
e [IIpaktuyeckas pabora Nel «JleiicTBUs HaJg KOMIUIEKCHBIMHM UYHUCIIaMHU B anreOpamyecKon
dbopme»
e [IIpaktuuyeckas pabora Ne2  «/leficTBus Hax  KOMIUIGKCHBIMM  YHCIaMH B
TPUTOHOMETPUUYECKON hopme»
e [Ilpaktuyeckass pabora Ne3 «JleiicTBUs HaJ KOMIUIEKCHBIMU YHCIIaMH B IOKa3aTeIbHOU
dopme. Dopmyna Dinepar
e [Ilpaktuyeckas pabora Ned4 «BpuucieHHe 3HAYCHUH BBIPAKEHHH C KOMIUIEKCHBIMU
qHCIaMu»
e [IpakTuueckas padora Ne5 «JleficTBHsI ¢ MaTpUILIaMK»
e [Ipaktnueckas padora Ne 6 «Mertox I'aycca pemenus CJIAY »
e [IlIpaktuueckas pabora Ne7 «lIpumenenue npaBui nuddepeHpoBaHUS ISl HAXOXKACHUS
IIPOU3BOIHBIX»
[TpakTuueckas pabota Ne§ «VccnenmoBanue PyHKIMH ¢ TOMOIIBIO IPOU3BOTHOMN»
[TpakTuueckas pabota Ne9 «lIpousBoHas U ee MPUIOKESHUS
[Tpaktuueckas padota Nel0 «IIponsBoaHast pyHKIIMHM HECKONIBKUX MTEPEMEHHBIX)
[Tpaktnueckas  pabora Nell — «OcHoBHBIE  METOABI  HMHTErpupoBaHusA.  MeToj
HEOTpeAeNeHHBIX K0P PHUITUESHTOBY
e [Ilpaktuueckas pabora Nel2 «BbruncineHue onpeeIeHHOro HHTerpaia»
CopepxaHue, dTanbl MPOBEACHUS U KPUTEPUM OLEHUBAHUS IPAKTUYECKUX padoT
MPEJICTABJICHBI B METOAMYECKHUX YKa3aHUSIX 10 MPOBEICHUIO MPAKTUYECKUX PaldOT.
IIpakTnueckas padora Nel
«JleicTBUS HAl KOMILUIEKCHBIMM YHMCJIAaMH B ajiredpanyeckoii popme»

Baoanue 1.

Haiitn kommiiekcHOe 4ncino z u3 paBeHcTBa 2+ 3i =z +4 +1i .

3aoanue 2.

Haiitu mpon3sBeneHne KOMIUICKCHBIX YHCEN Z U3 paBeHCTBa 7, =3+2i U z, =—1—1.
3aoanue 3.

o | l.
HaiiTu yacTHOE OT IeJIEHUsT KOMIUIEKCHOTO YUCia 2, = 5 3i Hayucno z, =2+ 51 .

3aoanue 4.
Haiitu i°°.
3aoanue 5.
Brruncnure
1 if3) 1 WY
a) | ——+— | ; 0)|——+—| .
2 2 2 2
IIpumepHbIe 3a1aHUA JJIs1 CAMOCTOATEIBLHOM padoThl Ne 1
«JleiicTBUA HAJ KOMILJIEKCHBIMM YU CJIAMM»
Bapuanr 1.

. F4 . .
1. JlaHbl KOMIUIEKCHBIE YHCHa Z,, Z,. Haitn z, +z,, z,-2,, =+ : z, =15+8i, z, =4-3i.
2
2. llpencraButh uncino z =3—4i B TPUTOHOMETPUIECKOU opMme.
2
3. Pemnth kBagpatHoe ypaBuenne X —x+1=0.
4. Haiitu neficTBuTenbHble yncaa X U y u3 ypasaenus (3+i)x—-2(1+4i)y=-2-4i.
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Bapuanm 2
1. JlaHbl KOMILIEKCHBIE YuCHa z,, Z,. Hanmu z, £z,, z,-2,, 4. 2, =9-3i, z, =1+7i.
2
2. [IpencraButh uncno z =2+ 3i B TPUTOHOMETPHUUYECKOH Gopme.
2
3. Pewuts kBagpaTtHoe ypaBHenue 2x° +x+1=0.
4. HaiiTu iedicTBUTENBHBIE Yncia X U Y U3 ypaBHenus (1+20)x—-3(1-2i)y =1+1i.

IIpakTnueckas padora Ne2
«JledicTBUSI HAl KOMIUIEKCHBIMM YU CJIAMH B TPUTOHOMETPUYECKOH hopme»
3aoanue 1.

Hano z, = 2(cos 60° +isin 600) U z,= 3(003 120° +isin 1200). Beraucimuts ;- z,.
3aoanue 2.

Jlano z, = 3(cos 30° +isin 300) Mz, = 2(cos 60° +isin 600). Bbrunciauts L.

2
3aoanue 3.
Beipasure sin 4, u cos4¢@ 4depe3 sin @ U COSQ.
3aoanue 4.
Hano z, = \/E(COS£+iSin Zj uz,= x/g(coszﬂ'sin Zj. Haitnute a) z,-z,; 0) R
3 3 6 6 2,

— z

B) 73 DLz, © -
2

3aoanue 5.
Boruucnure: (1+i)°.

IIpakTuyeckas padora Ne3
«JleCTBUSA HAl KOMILUIEKCHBIMM YHMCJIaMH B NIOKa3aTeJIbHOH popme. DopmyJia
Jitaepa»
3aoanue 1.
[lepeBenute uncna B MOKa3aTeNbHYIO (OPMY U BHITIOJHUTE YMHOXKEHHE.

Jlano z, = 2(cos 60° +isin 600) Mz, = 3(cos12()0 +isin 12()0). BbI4uciuTh 7, - 7, .
3aoanue 2.
[TepeBeauTe uncaa B MOKa3aTeIbHYIO (GOPMY U BBITIOJIIHUTE JETICHHE.
Hano z, = 3(cos 30° +isin 300) uz,= 2(cos 60° +isin 600). Bbranciantp L.
2,
3aoanue 3.
[TepeBeuTe YnCa B MOKa3aTEIbHYIO (GOPMY M BBITIOJHHUTE JEICHHE.
z = 2 — 2i, n = 6. Halitu Bce 3HaueHus1z".

IIpakTyeckas padora Ned
Boiuncienue 3HaYeHUi BbIPAasKeHUH ¢ KOMIJIEKCHBIMH Y CJIAMID)

3aoanue 1.
Hansl uncna z, =2+3i u z, =1-2i. Haligure yncna: a) z, +z,; 06) 2, —2,; B) Z,°2,;T)

3aoanue 2.
Hano: z=2+1i. Haiinure z",ecmu n=2,3,4.
3aoanue 3.



Haiinure xu yn3 ypaBHeHus (1 + 2i)x + (3 —Si)y =1-3i.x,yeR.

3aoanue 4.

Haiinmure KOMIUIEKCHO-COTNPSDKEHHBIE YUCHTA JUIS CICIYIONUX YUCET W MOCTPOMTE MX Ha
KOMILJIEKCHOM IIOCKOCTH:

a) z=3-2i; 6) z=—2—i; B) 2=5i; Nz=i,; n)z=6.
3adanue 5.
Brruncnure
\(2-20)(3+40)—6i 6\(2+2i)(6—i)+1
a) i+1 > (2i+1)3
IMpakTnyeckas padora NeS
«JleicTBUS ¢ MATPHULIAMID)
3adanue 1.
-1 0 1
0 2
Berancnuth npousseneHue Mmatpui AB, toe A = 310 :B=|5 1 4
-2 0 1
3aoanue 2.
2 1 1
Haiitu npousBenenust marpuit AB u BA, rine A = 03 2 : B=
-1 1
3adanue 3.
o 2 12
Hatitu A", tne A= .
3 4
3adanue 4.

2 4
Brrunciuts 3HaueHne MHOrowieHa f(x) = 2x* —5x+3 ot MaTpuibl A = (1 Oj.

3adanue 5.

0 1
1 2 3
Haiitu matpuiry C= A" =3B, e A:(O | 2} B=|5 6|
0 3

3aoanue 6.

1 -2
Haiitu matpuity A" u ee cnen: A= (3 4) ‘n=3.
IpumepHbIe 3aTaHUs 1S CAMOCTOATENLHOM padoThl Ne 2
«Onepanuu HAL MATPUIIAME

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
0o 1 2 1 0 -1

2. Berunciuts Matpuity D =(A-B) +C? u Haiitu ee cnen.
3 1

1 2 3 1 4
A= ; B=[2 0|, C= .
3 0 5 0 3
0 1



3. Haiitu 3Hauenne Mmaorounena f(X) or MaTpuisl A:

fx)=x"-2x+1; A 3l

xX)=x"-2x+1; A= .
1 2

4. Bos3Bemute MaTpuily A W3 3aaHus 3 B KyO, U HalUTE OMPEICIIUTENb Pe3yabTaTa, T.c.

472

Bapuanr 2.
1. Haiitu matpuny C =—-2A+3B.
0o 1 2 1 1 O
-2 1 1 -4
a) A= ;. B= . 06)A=|1 -2 0O B=|0 0 2
30 2 3
3 2 -1 -1 0 -1

2. Beruucauth Matpuily D = (A . B)T + C? W HaliTH ee cies.
1 2

-1 0 2 2 -1
A= ., B=|3 0} C-= .
2 1 1 1 0
01
3.Haiitu 3nauenue Maorowiena f(X) or MaTpuusl A:
. 1 3
) =x"+4x+4; A= .
2 -1
4 Bosseaure Matpuily A M3 3aJaHus 3 B KyO, U HaluTe ONpENENTENb PE3YIIbTATa, T.€.

e

IIpuMepHbIe 3a1aHUs 1JISI CAMOCTOSITEIbHOM padoThl Ne 3
«BblunciieHue onpeaeTuTesiein»

Bapuanr 1.
1. Beruncauts npousseaenue Matpunl A u B. Haiitu onpenenurens npousBeaeHUs.
2 0
120
A= s B=|1 2
512
3 1
2. BoluncnuTh onpeaenuTenu TpeThero nopsaKa:
-1 4 3
0 3 -2
8 -1 5
3. BbruucauTs onpenenuTenab YeTBEPTOro NopsaKa:
1 -2 4 1
2 3 41
2 -4 0 2
-1 1 2 3
Bapuanr 2.
1. Beruucauts nmpousBenenue matpuil A u B. Haiitu onpenenutens npon3BeeHus.
1 2
512
A= ; B=|5 1
031
0 3

2. BBIYUCIUTD ONPEAETUTENN TPETHETO MOPSIAKA:



2 -1 3

I -2 0

-5 3 1
3. BeluucauTh onpeaenuTesb YeTBEPTOro MopsiIKa:
1 2 3 4
-2 3 0 1
3 4 -1 2
-11 2 3

IIpakTuyeckas padora Ne6
«Meton I'aycca pemenust CJIAY »

3aoanue 1.

Pemnts cucremy merogom I'aycca
3x) —xp +x3 =12
Sxp+xp +2x3 =3
Xj+xy +2x3 =3

3aoanue 2.
Pemnts cucremy meronom I'aycca

2x-y+z=4
x+3y—z=7
3x—-y+4z=12

3aoanue 3.
Pemnts cucremy meronom I'aycca

2x+3y—-4z=3
3x—4y+2z=-5
2x+7y—-5z=13
IIpuMepHbIe 3aaHUs 1JIsI CAMOCTOATEIbHOM padoThl Ne 4
«Pemenue CJIAY»
Bapmunanr 1
1. Pemuth cucteMy JMHEHHBIX anredpandeckux ypaBHeHuit (CJIAY):
a) metogom Kpamepa;0) MmeTo10M 00OpaTHOM MaTpPUIIbL;
B) MmetosioM ["aycca
3x,+2x, +x; =-8
2x,+3x, +x,=-3
2x, +x, +3x;=—1
Bapmuanr 2
1. Pemmth cuctemy nuHeHHbIX anreOpandeckux ypaBaHeruil (CJIAY):
a) metogoM Kpamepa;0) MeTo10M 00paTHON MaTpHIIb;
B) MetozoM ["aycca
2x,—3x, —x;=—6
3x, +4x, +3x;,=-5

X+ X+ x;=-2



IIpakTnueckas padora Ne7
«IIpumeHnenue npaBui 1u¢epeHIUPOBAHUSA I HAX0KIEHUS MPOU3BOIHBIX)
3aoanue 1.
Haiitu npon3BoHbIe PYHKITHI:

a)y=x2-§/F; 0) y=

3aoanue 2.
Haiitu npousBoanyro GyHKIMH y = f (x) M BBIYHUCIUTH €€ 3HAUYECHHE B TOUKe X =1

a) y=x"-({x+1); 6) y=15-(x*~1); ®) y:ﬁ.

:B) y=e*; 1) y=+/1+2x

xt+1

3aoanue 3.
Haiitu npon3BoHbIe PyHKITHI:

21 X’ -1
a) y=@H/x+5)°; 6) y=3/~ ; B) y= .
) y=Kx+5) )y "x2+1 )y P

3aoanue 4.
Haiitu npoun3BoaHbIe PYHKIIMIA:

a) y=vin+1+h{\x+1); 6) yZ(xz_lj ;  B) y=xsin(cosx).

x*+1
3aoanue 5.
Haiiti npon3BoaHbIe BTOPOTO MOpsAIKa QYyHKIUI:
a) y=x" —4x> +5x—1; 6) y=sin’3x; B) y=xh(x+1).

IIpumepHbIe 3a1aHUA 1JI51 CAMOCTOATEIBHOM padoThl NeS
«Bp1unciieHne NPOM3BOIHBIX»

Bapuanm 1.
1. Haiitu npousBoaHbIe PYHKIINIA:
2

a) y=5x"-3x+2; 0) y=— 1;B)y=63x; r) y=+42-3x

x‘ —
2. Haiitu npousBoHble QYHKIUHN, UCTIONB3Ys TeOpeMbl TudepeHIIPOBAHUS:

5 3x
a) y=x"-lh3x; 6) y=—5".
x"+1

3. BbruMciuTh:
a) y=cos3x+2sin’x; 6) y=5"+log, x.
4. Haiitu TpeThio npousBoanyro Gyrkiui (y" — ?):
a) y=sin2x; 6) y=e™"

Bapuanm 2.
1. Haiiti npousBoaHbIe QYyHKIHIA:

a) y=3x"+5x—1; 0) y= 2_l_l;B)y:e“; r) y=+1+7x
X
2. Haiitu npousBoHble QYHKLIUHN, UCTIONB3Ys TeOpeMbl TudepeHIIMPOBAHUS:
3 2x
a) y=x-In2x; 0) y=—F—.
x +1
3. Bpluucinuts:
a) y=sin 2x—3cos’ x; 6) y=2"+log, x.

4. Haiitu TpeTbio mpousBoanyio Gpynximii (y" —?):
a) y=cos3x; 6) y=e™



IIpakTnueckas padora Ne§
«HUccenenoBanue pyHKUIMHA C MOMOIIbIO IPOU3BOTHOIN»

HccnenoBaTh PyHKIHIO C TOMOIIBIO TPOU3BOIHOM
4ax? -2
x-3
1. Haiimem oGnacte onpeneneHust GpyHKIUU. Tak kak QyHKIUS IPEaCTaBIsIeT cOO0H ApoOh, a

KaK, U3BECTHO Ha HOJIb JICJIUTh HEJb35, TO 3HAMEHATEb HE I0JDKEH paBHATHCS ().
Takum 06pa3om, X HE paBeH 3.

Ob6nacTh onpenencHus D(y) = (— oo;3)u(3;+oo)_
2. HaiineM Touku nepecedeHus rpapuka GyHKIUHN ¢ OCIMHU KOOPIUHAT.

C ocwto Oy mpu atoM x=0, Torma y=2/3.Takum o6pazom, (0;2/3) — Touyka mepecedeHus ¢
ocsio Oy.

y

C ocero Ox npu 3toM y=0, Torna ——— =0, oTkyga x =+ — =+——_. CaMOCTOSATEIBHO

x-3 NG
BBITHUIINTE JIBE TOYKH IEepeceueHus ¢ ockio OX.
3. Haiitu npoMexxyTku Bo3pacTaHus/yObIBaHUS (PYHKIIUHU, SKCTPEeMyMbl (yHKIMU. J[j1s1 3TOTO
BBIYMCIIMIM ITPOHU3BOTHYIO

L 4x%-24x+2
(x-3)

4x2 -2 1 V2
2

y Pemrass ypaBHenme y'=0, HaxoQuM TOYKH MOJO3PUTEIHHBIE Ha

6+14
KCTPEMYM — [Tonb3ysich pa3iokeHUEeM KBaIpaTHOTO TPEXWIeHa MOKHO 3alucaTh

4[x_6—\/ﬁJ(x_6+\/ﬁ

2 2 ] 4(x—x1Xx—x2)
y = = .
(x—3)? (x—3)*
CnemaeM cnepyromuii pucyHOK. Ha pHCyHKe OTMETHM TOYKH TMOJ0O3pUTENbHBIE Ha
HKCTPEMYM, BBIKOJIEM TOUYKH, HE BOIIEANIMe B 001acTh ompeneneHus pyunkmuu. OOparute

BHHUMaHHE, 9TO X 1<x2.

v T - - N

y(x)/:(\; \XI2 / 1

Taxum o6pa3oM, GyHKIHS BO3pacTaeT Ha MPOMEKYTKAX (—OO;

614 6+14
yOBIBaeT Ha MPOMEKYTKAX E— 3| u|3; —
OKCTpeMyMbI

max(y)= y(#} n min (y)= y[%}

3HaueHust QYHKIUI BBIYUCIUTH CAMOCTOSITENBHO.
4. HaiiTu mpoMEXyTKHM BBITYKJIOCTH/BOTHYTOCTH Trpaduka (yHKUUHU, TOUKH mneperuda. s

6_\@}“[“@'%} .

2 2

14 19
9TOr0 BBIYHMCIMM Y W TpUpaBHsIeM K Hymo. HaiieHHbIe TOYKHM — TOYKH Mepernoda
rpadpuka ¢yakuuu. [lpu f”" >0 ¢ynkuus Beimykna BHu3( wim BorHyta). [lpum f" <0
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(GyHKLUS BBITYKJIa BBEPX.

Beruncienus mpoBecTH caMOCTOSITENBHO.
5. Toctpoum cxematnyHo rpaduk GyHKIHH

[TocTpoenne mpoBectn camoctosiTenbHo. CHavanda MPOBEAEM BEPTUKAIBHYIO AaCHMIITOTY
X=3 NYHKTHPHOW JHHHUEH. 3aTeM OTMETUM TOUYKHM NEpeceueHHsi C OCSAMH KOOpPIUHAT,
9KCTpeMyMbl (QYHKIMM W TOYKH THeperuba. Jlamee mnocnenoBaTenbHO IUIABHOM JIHMHUEH
COCIMHSEM BCE TOYKM B HANpaBICHUU CJE€Ba - HANpaBo. Temepb MOXXKHO NPOBEPUTH
HNOCTPOEHHBIM rpaduk (QYHKIMH C YY4€TOM TIPOMEKYTKOB  BO3pacTaHWs/yObIBaHMS,
BBIMTYKJIOCTH/BOTHYTOCTH Ipaduka (yHKITHH.

1. Haiitu o6nacte onpeneneHus GyHKIHHA
2. Haiitu Touku nepeceueHus rpaduka GyHKIUU C OCSIMU KOOPAUHAT
3. Haiitu npomexxyTku Bo3pacTanus/yObIBaHUS (QYHKIIHH, SKCTPEMYMBI (D yHKIIUU
4. HaiiTu npoMexXyTKH BBIITYKJIOCTH/BOTHYTOCTH rpaduka (yHKIMH, TOUKH nepernda
5. Toctpouts cxemMaTu4HbIi rpaduk GyHKIHNA
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

J(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 BapuaHnT

f0)=x"+3x" - 24x f(x)=2x" +9x* +12x

10 BapuanT 15 BapuaHnT

f(x)=2x"+15x" +36x f(x)=2x"+3x> —12x
11 BapuaHT

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

IIpakTnueckas padora Ne9

«IIpon3BoaHasi M ee NPUITOKEHU»

Ipumep 1. Teno ABIKeTCS MPAMOTHHERHO HO 3aJaHHOMY 3aKoHy S(¢) =3t +2° +5.

a. HaiiTu MTHOBEHHYIO CKOPOCTB T€Jla B MOMEHT BPEMEHH £, =1 cexyHny.

b. Haiitu yckopeHue Tena B MOMEHT BPEMEHU f, = 2 CEKYHJBI.

c. Haiitu, yepe3 CKOIBKO CEKYH]I OT Hayajla OTCUe€Ta MFTHOBEHHAsl CKOPOCTh Telia Oy/ieT paBHa

v, =44m/c.

d. HaI/ITI/I, 9epe3 CKOJIBKO CCKYH OT Ha4ajla OTCUCTAa YCKOPCHUEC TCJla 6y,Z[CT paBHO ao .




Pemenue:

a)

b)

c)

d)

Jns  HaxoXKJICHUS CKOPOCTH  BBIYMCIMM  IIPOM3BOJHYIO IIEPBOrO  MOpPsIKA
v(t)=S'(r)=9¢> + 4t . Toria MrHOBEeHHas CKOPOCTH "epe3 | cexyHTy v(l) =13m/c.
st HaX0XKIECHHA YCKOPEHHS BBIYUCIIMM BTOPYIO HPOU3BOJHYIO
U

alt)=v()=5"(t)=(s '(t))’ = (9t2 + 4t) =18t +4. Torna uyepes 2 ceKyH/bl yCKOPCHHE
Gyner a(2)=40m/c”.

Jlnst onpeneneHus BpeMEHH, [0 UCTEYEHUH KOTOPOIo CKOPOCTh Tejla OylIeT paBHa
44m/c He0OXOIMMO PEIIUTh YpPaBHEHHUE v(t) =9t> + 4t = 44 . TlonyyaeM t=2 CEKYHIBL.

st onpeneneHusl BpEMEHH, 110 UCTEUSHHH KOTOPOTO YCKOPEHHE Tella OyJIeT paBHO
22M/c” HEOOXOIMMO PELINTh yPABHEHHE a(t) =18t +4 =22. Ocraercs HaiiTu t.

S5x-1

[Ipumep 2. CocTaBUTh ypaBHEHHE KacaTelIbHOW K rpaduky QyHKOUH [ (x)— B TOYKE

(1;1).
Perienue:

C3x+1

[To ycnoButo 3agauu xp=1 u f(xg)=fp=1. YpaBHEHUE KacaTeIIbHOW UMEET BU]L
¥ =1£0)+ F o e — ).
Takum oOpa3om, ocTaeTcss HAUTH

£1(x) =
f1)=05

8

(Bx+1)

Torna ypaBHeHUE KacaTeIbHON IPUMET BUJ
y=1+0,5(x—1)

YMHOUM PaBEHCTBO Ha 2

2y =2+x—1, oTKyAa noiny4uuMm 2y=x+1.

3adanue 1.

2

x
JlaHa xpuBasg y = T—x. CocTaBUTh ypaBHEHHSI KacaTEbHBIX: a) B TOYKAX TEpeceueHus

KpuBoi ¢ mpaMoil 3x+2y—-4=0; 0) mapaJuienbHOH M NEPHEHIUKYISPHON 3TOM mpsMoi; B)

HNPOXOJALINX Yepe3 TOUuKy (2;-5).
3aoanue 2.

Haiitu

1
MMPOU3BOJAHYIO (I)YHKI_II/II/I y’ = Ex—l . 3HaUYCHUS IMPOU3BOAHON B HAUJACHHBIX TOYKAX

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

Temno,

BBHITYIIEHHOE BEPTUKAILHO BBEPX, ABHKETCA 10 3aKoHYy s(f)=4+8t—5¢7, rne

BbICOTa §(t) U3MEPSIETCA B METPax, a Bpems ¢ — B ceKyHaax. HaliTu: a) ckopocTh Tesla B HaualbHbBIN
MOMEHT; 0) CKOpPOCTh Te€la B MOMEHT COINPHUKOCHOBEHHS C 3€MJIeH; B) HAMOOJbBILIYIO BBICOTY

noar€Ma Tejia.

3aoanue 4.
Teno aBUXKeTCs TPSIMOJIMHENHO MO 3aKOHY s(f) . OnpenenuTb CKOPOCTh U YCKOPEHUE Tella B

2t +1
t

yKa3aHHBII MOMEHT BpeMeHH 1,: a) s(t) =t° —2t—1; t, =2; 6) s(t) = b= 7.
+

3a0anue 5.

Temno,

OpOLIEHHOE BEPTUKANLHO BBEPX, ABIDKETCA MO 3akoHy: h(t) =9t —2t>. Haiitu

11



HAYaJIbHYIO CKOPOCTh U YCKOPEHHUE TeNa (f, = 2) M MaKCHMAJIbHYIO BBICOTY IIOJbEMA, IIPU KOTOPOH

ckopocTh v(t) =0

IIpakTnyeckas padora Nel0
«IIpon3BoaHast GyHKIHMHM HECKOJIBKHUX NepeMEeHHbIX»
Haiitu ipOU3BOIHBIC 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 =x°+ 8x%y + 6y% + 8x

3BapuaHTt 4BapuaHTt
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

IIpuMepHbIe 3aJaHU JJISl CAMOCTOATEIbHOI padoThl Ne6
«Bbruncienne HeonpeaeJeHHBIX HHTETPATIOB)
Bapuanm 1.
Haiitu I/IHTerpaJIH:

3/.2 . .
a) 23, 6) [Vxdx: B) 5*’
Haiitn nHTErpasibl METOIOM 3aMEHBI IEPEMEHHOM:
X
a) .[2\/2 + xdx; T B) Ie_3x+5dx.

HaiiT MHTErpabl, HCIOJIb3Ys. METOJ] HHTEIPUPOBAHUSI IO YACTSIM:
a) j 2xe > dx; 0) f2x1n xdx.

Bapuanm 2.

r) J‘32x+1dx

Haiiti uHTErpabL:
a) J. ; 0) J.%/Fdx; B) sz ; r) J.Szxfldx

HaI/ITI/I HHTErpajbl MECTOAOM 3aMCHBI HGpGMCHHOI\/JII

dx
3 . . 5x+3
a) I\/I—xdx, 6)'|.5x+4’ B) je dx.
HaiiTi uHTerpasibl, HCIOIb3Ys METO HHTETPUPOBAHUSI 10 YACTSIM:
a) Ixesxdx; 0) I4x]n xdx.

IIpakTnyeckas padora Nell
«OcHOBHbIE METO/IbI HHTErpUpPoBaHusi. MeTo1 HeonpeaeTeHHbIX
K03 PUUHEHTOB)
[Tpumep. Beraucnum onpeaeneHHbI HHTETpajl METOIOM HEOTIPEIeIEHHBIX KO (UIIEHTOB

j- dx
| X7+ x
[ToxpHTETpaTEHOE BRIPAKEHNUE UMEET BH/T

1
x4 x
3HaMeHaTe b IPOOH MOXKHO Pa3IOKUTh HA MHOKHTEITH
X 4x= x(x + 1)

Torma MNOABIHTCIPAJIBHOC BBIPAXKCHUC MOKHO MNPCACTABUTL B BHUAC CYMMBI IBYX HPOCTBIX

npoOei



1 A B
2 L
X +x x x+1
rae A u B - HeusBecTHbIE KOO DUITHMCHTHI.
Haiinem ux, [uist 5T0 CyMMY IPOCTBIX Apo0ei mpuBeaeM K 001ieMy 3HaMEeHaTeIo
1 Alx+1)+Bx
X+ x x(x + 1)
Tak xak 3HaMeHaTeNnu ApoOei OIMHAKOBBIE, TO U YUUCIUTENN JOJDKHBI ObITh PaBHBI, TO €CTh
Alx+1)+Bx=1
[Tonoxkum x= -1, 4TOOBI IPUPABHATH K HYJIIO0 CKOOKY YMHOXKAaeMyto Ha A,Torna
-B=1, otkyna B=-1.
[Tonoxum x=0, Torna nponajet ciaraemoe ¢ B, otkyna A=1.

3HayuT
L N
H+x x x+l
Tornma
2
1 1 4
j ~[Ldx- —dx —zn\x+1H =2In2-3=In"
XHx Tx 1 x+l 1 3
2 3 2 2 2
2
I .[ —dx I LA J. ZL dx
X7+ Tx+12 S x° =1 L X —x—6 X+ x—2
3anaHus:
1 BapuaHt 2 BapuaHT
1 1
——dx dx
'([x2+5x+4 '([xz—4
3 BapuaHT 4 BapuaHT
Jz- dx j- xdx
1xz+4x 2xz+4x+3
IIpakTnuyeckas padora Nel2
«Bblunc/ieHUe onpeieIeHHOT0 MHTErpasia»
3aoanue 1.

2
Haiitu unrerpaisr: a) 'fxzdx ; 0) f 27 dx.
3aoanue 2.
1 1
Bbraucnuts: a) jx(Z -x )de ; 0) Iln x(l + xﬁx .
0 0

3aoanue 3.
2 A 4 2 5 1
Haiitu unrerpaisr: a) I 3x5—x+7dx; 0) I xx ; B) J.\/l —x7dx.
0 -1

1

3aoanue 4.
Haiitu momans Gurypsl, orpaHUYEHHON JTUHUAMHU X = \/; , x=0, y=4.
13




3aoanue 5.
HaiiTu miomaas GUrypsl, orpaHUYeHHON TMHUAMU y =—Xx", y=x—2, y=0.

IIpoBepka BBINOJTHEHHSI CAMOCTOSITeNIbHON padoTbl. CamocrosarenbHas pabora
HalpaBlIeHA Ha CaMOCTOSATENbHOE OCBOEHHUE M 3aKpEIUIEHHE OO0YyYaroLMMMCA IPAKTHYECKUX
YMEHUH 1 3HaHUH, OBJIaZieHne MPo(ecCHOHATBHBIMU KOMIIETCHIIUSAMHU.

CamocrosTenbHas MOArOTOBKa 00y4aroIMXCsl 0 JUCLUIUIMHE MPeNosaraeT ciaeayrolne
BUBI U (DOPMBI PaOOTHI:

e Cucremaruueckas npopabOTKa KOHCIIEKTOB 3aHATUMN, yUeOHOH JINTepaTyphl.
e DBBINTOJIHEHUE PACYETHBIX 3a1aHUM.
e Pabora co CipaBOYHOU JIUTEPATYPOH.

Cnucok 3a1a4 1J15 CAMOCTOSITEJILHOTO peleHus

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

2. HaiiTi cymMMy M pa3HOCTb KOMIUIEKCHBIX uucen gz, =3+2i u z, =—1—i.

3. Haiitm mpousseneHMe M 4YaCTHOE KOMIUIEKCHBIX YHMCEN Z U3 PaBEHCTBA 7, =3+2i H

Z, =—1-i.

. s z
4. Nansl uncna z, =2+3i u z, =1-2i. Haiigqure uncna: a) z,-z,;0) —-.

%)
5. Bemomnaute nevictust: a) (2 + 3i)(3 — 2i), 0) %, B) g + 2—2

6. Haiinute X, y € R, ecntm a) (x — 3iy) + (2y + 3ix) =1 — 2i,
0)5x —2y + (x +y)i =4+ 5i,8) (x — 2iy) + (y + 2ix) = 2 — 3i.
7. Boimonnute aeiictsus: a) i + 120 + 139 4+ 136 + {54, 6) (i + i1 + i) (i3 + i*! + %)

3 2 -3 =2
8. Haiinure cymmy matpug A=|—-1 0| u B=| 1 0
1 1 -1 -1
L 2 3 34 5
9. Ilyctb A=[1 0 _J, B=|6 0 -2 |.Haiinure npousBeaenuss AB u BA (eciau 310
7 1 8

BO3MOYKHO).

1 23
10. Tpancnonupyiite matpuny A = (4 5 6]'

2 4
11. BoraucnuTs 3HaueHne MEOTOwIeHa f(X) =2x> —5x+3 oT Matpuipl A = (1 ] .

0
0 1
) . 1 2 3

12. Haiitu matpuiry C=A" —3B e A= 01 2 :B=|5 6].

0 3
1 -2

13. Haiitu matpuny A" u ee cien: A= 3 4 in=3.

14. BEIYHCIUTH ONPENESIUTENN TPETHETO MOPSIKA:

-1 4 3

0O 3 =2

8 -1 5

15. Beruncnuthb OIMPEACIIUTECIIb UCTBEPTOTO MOPAIKA:
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-2 4 1
2 3 41
2 -4 0 2
-1 1 23
16. Beruncinuth onpeaeuTesnu TPEThero nopsiika:
2 -1 3
1 -2 0
-5 3 1
17. BBIYMCIHUTD ONPEACIUTENb YETBEPTOTO MOPSIKA:
1 2 3 4
-2 3 0 1
3 4 -1 2
-1 1 2 3

18. Pemuth cucremy nuHeitHbIX anredpandeckux ypaBHeHuil (CJIAY):
a) METOJIOM OOPaTHOM MaTPHIIBI

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

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

2x, +x, +3x, =1
19. Pemnth cuctemy JMHENHHBIX anredpandeckux ypaBHeHnuit (CJIAY):
a) METOJIOM OOpaTHOM MaTPHIIBI

2x,=3x,—x;,=—6
3x, +4x, +3x;,=-5
X+ X+ x,=-2
20. Pemmts cucremy MmeronoMm [aycca, MarpuyHbIM CIOCOOOM M HCHONB3YSl IPaBHIIO
Kpamepa.
3x) —xp +x3 =12
5x)p+xy +2x3=3
Xj+xy +2x3 =3
21. Pemuth cucremy MetojnoMm ['aycca, MaTpHUUHBIM CHOCOOOM M HCHOJIB3YS IPABUIIO
Kpamepa.

2x—y+z=4
x+3y—z=7
3x—y+4z=12

22. Pemmuth cucremy MeronoMm ['aycca, MaTpuuHbIM CHOCOOOM M HCHOJB3YS INPaBUIO
Kpamepa.

2x+3y—-4z=3
3x—4y+2z=-5
2x+T7y-5z=13

23. Pemuth cucteMy JIMHEHHBIX anredpandeckux ypaBHeHui (CJIAY):
a) meronoM Kpamepa; 6) meronom ["aycca
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3x,+2x, +x; =-8

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

2x, +x, +3x;,=—1
24. PemuTh cucTEMY JIMHEHHBIX areOpandeckux ypaHeHui (CJIAY):
a) metogom Kpamepa;0) merogom 'aycca

2x, —3x, —x,=—6

3x, +4x, +3x;=-5

X+ X+ x,=-2

25. Haiitu npon3BOgHBIC 3aTaHHBIX (YHKIIUHA
2

2
a) y:4x3+3\/_——2; 0) y=sinx-e*; B) y= al ; T) y:sin(x2+3);
X c

oS X

sinx

w) y=(r+e)s o y=ite.
26. Haiitu npou3Boauyr0 GyHKIMH y = f(X) U BBIYUCIUTH €€ 3HAUCHUE B TOUKe Xx =1
12
ST R YN AN R
x“+x+1
27. Haiiti nponsBoanyo GyHkmun f(x) =10 —4x+4cosx—3sin x.

28. Haiiti npousBoanyro GyHkiun y =10cos x+5sin x B Touke X, = %

29. Haiiti ipou3BOIHBIC (DYHKITUH:
2

a) y=Jn+1+h(/x+1); 6) y=(x2:j ;  B) y=x"sin(cosx).
X

30. Haiitu mpou3BOHBIE BTOPOTO MOPSAKA (PYHKIIHIA:
a) y=x"—4x> +5x—1; 6) y=sin’3x; B) y=xhn(x+1).
31. Haiitu unTerpassl

a)I(8x7+6x5_3x2+4}ix. 6)[(%—%+1 X. B)I(tgx.ctgx}ix.
x Ax

r)sz; zdx., H)J.(2x+3cosx)lx. e)szdi4. m)fsil);z.
3)]%. I/I)I(X+2 x° —3)dx. K) .’.de.

d d d d
32. Haiiti uHTErpabL: a) I3—f, 0) '[23)“1 dx; B) J‘Fxl ,T) Iﬁ , 1) Iﬁ )
o X+

t3xt—5x2 47 t xdx 0
33. HaiiTu unTerpansl: a) I—dx; 0) J- ; B) I\/l—xzdx.
1 X 0 el

1
xdx '6).[ dx
q/1+3x’ 0x2+4x+5.

35. Berauciuth miomaab Gurypsel, OrpaHUICHHOM JTUHUSAMH Y = X+, x=2, y=0, x=0

5
34. BbuucnuTh ornpeesieHHble HHTErpallbl: a) J.
1

IIpoBepka BbINOJIHEHHS] KOHTPOJBLHBIX pador. KouTponbHas pabora mpoBoAMTCA C
LEJIbI0 KOHTPOJIS YCBOCHHBIX YMEHUH M 3HAHMH M MOCJEIYIOLIEro aHajiu3a TUIMYHBIX OIIHOOK U
3aTpyJHEHUM oO0ydJaromuxcs B KOHIE M3y4eHHs TeMbl wiu paszjaena. CoriacHo KajleHJIapHO-
TEMAaTHUYECKOMY IUIAHY JUCLHUIIIMHBI IPEAYCMOTPEHO IPOBEIECHUE CIEAYIOIUX KOHTPOJIBHBIX
pabor:

e KonrponsHas padora Nel o pazaeny «Teopusi KOMIUIEKCHBIX YHCEID»
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e Konrponbnas padora Ne2 no pazaeny «OCHOBBI TUHEHHOM anredopb»
e KontponwsHas padora Ne3 mo pazneny «OcHoBBI nuddepeHITMaTbHOTO ¥ HHTETPAIIBHOTO
UCUHUCIICHUS»
KonTpoJsbnas padora Nel
Bapuant 1

1. JlaHBl KOMIUICKCHBIC YHCIA Z,, Z,. HAWTH 2,4+ 2,, 2,—2,> 2,2y 4/2, ¢ 2, =2+30,
Z, =1-2i.

2. [IpencraButh yncno z =1+i B TPUTOHOMETPUUYECKOU popme.

3. Jlanbl KOMIIJIEKCHBIE YUNCHA 7, Z,. Hailtm  z,-z,, z,/2,:

Z =\/§ coszﬂsinZ , Z =\/§ cos£+isinZ .
1 2
3 3 6 6

4. Berumcaute B TpuronomeTpudeckoit gpopme (1+4)°.
Bapuanm 2
1. JlaHbl KOMIUICKCHBIC YHCIA Z,, Z,. Halltl 2, + 2,, 2,—2,, Z,°Zys Z1/25

7, =9-3i, z, =1+7i.
3 1. .
2. IlpencTaBUTh 4YUCIO 7 = 7 + El B TPUTOHOMETPHUECKOH opme.

3. JlaHbl KOMILIEKCHBIE Uucna z,, Z,. Haltu z,-z,, z,/z,:

Z, =\/§(cos£+isin Z], Z, =\/§(cosz+isin z].
3 3 6 6

6
. 3 1.
4. Bolunicnute B TPUTOHOMETpUYECKOH hopme EX + 51 .

KontposbHas padora Ne2
Bapuanr 1

1. Beruucnure matputy D =A-B+2C " roe

[3 2) (1 —2j (0 1)
a) A= , B= , C= ;
1 1 -1 3 1 0

13
1-25 4 1
0) A= , B={02]|, C= .
2 01 30
10
2. BeuucnuTh onpeaenuTenb
213-21
3 -1 1 2
01-132
1 0 -3 1
a) 6) 00-142
2 -2 1 1
0 2 3 000 31
000 01
3. PemuTh cucteMy TUHEHHBIX anreOpandyeckux ypaBHEHHH
a) metogom Kpamepa; 0) metogom ["aycca
2x, +4x,—x,; =5
— X, +2x, +4x, =5
Sx;+x,—x;=5
Bapmuanr 2

1. Berauciure Matpuny D = A-B+2C" | rae
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21
2 1 0
0) A= , B={03|, C=
-1 02 2 -1
10
2. BeruncnauTe onpeenuTeb
11 3-21
1 -2 1 2
L 0 o0 1 02-1 32
a) 6)00 -1 3 1
2 -2 1 1
00 0 12
1 1 2 3
00 0 03
3. Pemmthb cucreMy JTMHEMHBIX aNreOpanyecKux ypaBHEHHUM
a) metogoM Kpamepa; 6) metonom ["aycca
2x,=5x,+x;, =4
x,—3x,=4

=3x,+2x,—x;, =4

KounrpoJabsHnas padora Ne 3
Bapuanm 1.
1. Haiitu BTOpYIO IPOU3BOJHYIO sl PYHKIIUU:

a) Y =x"—6x+9 . 6) y=x"cos(x” +1)
2
2. HaiiTu mHTEpBaJIBl MOHOTOHHOCTH (pyHKIIMH Y =X — 6x+9 .

3
3. UccnenoBatk Ha SKcTpeMyM QYHKIHIO Y = x(x—=2)".
4. HaiiTu uHTErpasbl:

a) | 3;112; 6) [¢dx.

5. BeIUHCIUTE OIPECACIICHHBIC HHTCIPAJIbI:

1 3 2 : 2
a) dex; 6) J' Y dx
X o vx+1
Bapuanm 2.
1. HaliTi BTOpYIO IPOU3BOIHYIO ISl (PYHKIIUH:

a) y=x"—4x+4. 6) ¥ = x”sin(x’ +2)
2
2. Haiity mHTEpBaJIBI MOHOTOHHOCTH pyHKIIKH Y =X — 4x+4.

3
3. HccnenoBathb Ha skctpeMmyM dyrkuio Y = X(X —4)”
4. HaI7ITI/1 HMHTETpabl:

a) j ~—5 0 ferrdx.

5. Beruucauts onpegleneHHme AHTETPATBI:

2 3
X +3x— 2 3x+1
a) |————dx; 0)
) -[ X '[\/2x+

CBoaHass Tadimua mo npuMeHsieMbiM (OpMaM M MeTOAAM TEKYUIero KOHTPOJISI M
OLIEHKH Pe3yJIbTATOB 00yUeHusl
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Pe3yabTarsl 00yyeHus
(ocBOeHHBbIE YMEHMHSI, YCBOCHHbIE
3HaAHMS)

®opmMbI U METOAbI KOHTPOJISI M OLIEHKHU
pe3yJbTaToB 00y4YeHusI

OcBoeHHbIC YMEHHS:

pelarb 3a7a41 Ha oTbicKaHue | BommonHenue npaktudyeckux padbot Ne 7-9

MIPOU3BOAHOMN CJI0KHOM byHkmuy, | Pemenue 3agad Bo BpeMs 3aHIATHS
IIPOU3BOJIHBIX BTOPOT'O M BBICIINX MOPSAKOB

IIPUMEHSATH OCHOBHBIE MeTozb! | Beimonnenue npaktuyeckux padot Ne 10-12
MHTETPUPOBAHUS IPH PELICHUU 3a1a4 Pemenne 3a1a4 Bo BpeMsi 3aHATUS

MNPpUMCHATH MCTOAbI MATCMATHYCCKOI'O Pemenue 3aZla4 BO BPCMA 3aHATUA
aHaJIM3a MPH PELICHUH 3a/1a4 MPUKIATHOTO
XapakTepa, B TOM 4ucie IpodhecCHOHATbHON
HaINpaBJICHHOCTH

YcBoeHHBIE 3HAHNUA:

OCHOBHBIE MIOHSATHUS u meTosel | KorTponsHas padora Ne3
MaTeMaTU4YeCKOro aHajau3a Brinmonaenune npaktudeckoit padbotsr Ne 7-12
Onenka MPaBUILHOCTH BBITIOJIHCHHUS
CaMOCTOSITENIbHOM pabOThI
Y CTHBIN OIPOC BO BpeMs 3aHATHUSL
Pemenune 3anau

OCHOBHBIC YHCJICHHBIC MeTObI perieHus | KonTposibHas pabora Ne2
MPUKJIaJAHBIX 3a7a4 BrimonnHeHre npakTudeckoit pabotel Ne 5, 6
OreHka MPaBUIBHOCTH BBITIOTHEHHUS
CaMOCTOSITEIIBHOW paObOThI
Y CTHBIN OnpOoC BO BpEeMSI 3aHATHS
Pemenne 3agau

3.2 ®opMa NPOMEKYTOUHOM aTTeCTAIUN

[IpomexxyTouHasi arrecTanus MO JUCHUIUIMHE «MaTeMaTHKa» — HMTOroBas KOHTPOJIbHAS
pabora.

HToroBasi KOHTpoNbHasi paboTa MPOBOAUTCA 33 CUYET BPEMEHHM OTBEICHHOTO Ha U3YyYEHHE
JUCITUTUIAHBL. [Ipy yCIIOBHM CBOEBPEMEHHOTO W KaYECTBEHHOT'O BBHITIOTHEHHS O0YJArOIIMMCS BCEX
BUJIOB paboT, MPEAyCMOTPEHHBIX paboueil mporpaMMon JUCIUILTUHBL.

HToroBast KOHTpOJIbHAST paboTa MPOBOAUTCS B (POpME pelIeHUs 3a/1ad.

Brimonnenue 3aanuii pacCYMTaHO Ha JIBa akageMudeckux daca (90) MUHYT.

3agaHus K NTOrOBOM KOHTPOJILHOM padore
Bapmuanr 1
1. HaiiTu nelictBuTenbHbIe uncia X Uy u3 ypaBHenus (1+2i)x+(3-5i))y=1-3i.

2.Haittu matpunty C =—2A+3B.

0o 1 2 1 1 0
-2 1 1 -4

a) A= ; B= . 06)A=l1 -2 O B=0 0 2
3 0 2 3

3 2 -1 -1 0 -1

3. Pemuth cucteMy JuHEHHBIX anredpandeckux ypaBHenuit (CJIAY) meronom Kpamepa:
3x,+2x, +x; =-8
2x, +3x, +x;,=-3
2x,+x, +3x; =1

4. HaiinuTe npou3BOAHYIO QYHKIIUH:

a) yz%;& y=42x"+1; B) y=cos2x—3sin’ x;

5. Haiitu unTerpansr:
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dx Txt 3 -1
a|l——; 0) | ————d
)I7x—12 ) PR

Bapuanr 2.
1. Haiitu neiicTBUTENbHBIC YKCla X U y U3 ypaBHeHUs (3+i)x—2(1+4i)y=-2—-4i.

2.Haittu matpunty C =—2A+3B.

1 -2 0 02 1
2 1 -2

a) A= . B= . 6)A=|3 2 -1 B=|1 0 0
1 -4 0 3

0o 1 2 1 0 -1

3. Pemuth cuctemy nuHEHHBIX anreOpanyeckux ypaBaenuid (CJIAY )meronom Kpamepa:
2x,—3x, —x;,=—6

3x, +4x, +3x,=-5

X+ X+ x;=-2

4. Haitnute mpou3BOIHYIO (DYHKITUU:
3 )
a) y=3—xs;6) y=+2x"-3;  B) y=2sinx+5cos’2x.
X+

5. Haiitu unrerpansi:

2

dx t4x° +2x2 -6
6) [ 2y
e ) ! O

4 Cucrema onenuBanuss komiuiekta @OC Tekyuiero KOHTPOJIS M NMPOMEXKYTOYHOI
aTrecTanuu

[Ipu oueHMBaHUK TPAKTUYECKON M CAMOCTOSITEIBHON padoThl U (HOPM MPOMEKYTOUHOU
aTTecTalliu CTYJEHTa YUUTHIBACTCS CIEAyIOLIee:

- Ka4€CTBO BBITIOJIHEHUS IPAKTUIECKOM YacTH pabOThI;

- KauecTBO 0(hOpMIICHHUS OTYETa MO padoTe;

- KAYeCTBO YCTHBIX OTBETOB Ha KOHTPOJIBHBIE BOIPOCHI IIPH 3aIIUTE PAOOTHI.

Kaxxnpiii Bug paboThl OLEHUBAETCS 1O MATH OalbHON HIKaie.

«5» (0TIM4HO) — 3a TIIyOOKOE U IMOJIHOE OBJa/IeHUE COJEpKaHHEM Y4eOHOro marepuaia, B
KOTOpPOM OOydarouuiics CBOOOJHO U YBEPEHHO OpHEHTHUPYETCS; 3a YMEHHE MPAaKTHYECKH
NPUMEHSTh TEOPETHUECKUE 3HAHMSI, BHICKA3bIBATh U OOOCHOBBIBATH CBOM CYkIeHHs. OneHka «5»
(OTNIIMYHO) mpe/roiaraeT rpaMOTHOE U JIOTHYHOE U3JI0KEHUE OTBETA.

«4» (XOpoI110) — eclii 00yJaroIUKCs TTOJTHO OCBOWJI YUEOHBIM MaTepual, BiaJeeT HAy4IHO-
HNOHATUIHBIM anmnaparoM, OPUEHTHPYETCs B HU3YYEHHOM MaTepHaje, OCO3HAHHO IPHUMEHSET
TEOpPETUYECKHE 3HAaHUS Ha MPaKTUKE, TPAMOTHO M3JIaraeT OTBET, HO COJepKaHue U Gopma OTBETa
UMEIOT OT/IeJIbHbIE HETOYHOCTH.

«3» (YyIOBIETBOPUTEIHFHO) — €Clid O0ydaromuiicss OOHapy>KUBAeT 3HAHME M TIOHMMaHUE
OCHOBHBIX TIOJIOKEHHH y4eOHOro MaTepuana, HO H3JaraeT €ro HENOJHO, HENOoCIel10BaTeIbHO,
JIOITyCKaeT HETOYHOCTH, B TPUMEHEHWH TEOPETHUYECKUX 3HAHWHA TpPHU OTBETe HA MPAKTHKO-
OpPUEHTHPOBAHHBIE BOIIPOCHI; HE YMEET J10Ka3aTeIbHO 000CHOBATh COOCTBEHHBIE CYXK/IEHUS.

«2» (HEyIOBIIETBOPUTEIHHO) — €CIM OOYyYaIOIIUNUCS MUMEET pa3po3HEHHBIE, OECCUCTEMHBIC
3HaHUS, JIOMYCKAaeT OIMOKU B OINpe/eeHuN 0a30BbIX MOHATHHA, MCKAXKaeT MX CMBICI; HE MOXXET
NPaKTUIECKH TPUMEHSITh TEOPETUICCKHIE 3HAHUSI.

Kpurtepun oneHnBanus NpaKTHYECKUX padoT.

[IpakTuueckast paboTa OLIEHUBAETCS MAKCUMAJIBHO OLIEHKON «5» (OTIMYHO).

Kaxnoe 3a1anue olleHUBaeTCs MaKCUMaJIbHO OLIEHKOH «5» (OTJIMYHO).

I[To pe3ynpTaTam OICHWBAaHUS BCEX 3a/IaHUI OI[EHKA COOTBETCTBYET CPEIHEH.

Kputepun orieHnBaHUs pelieHuit 3a1ad.
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«5» (OTAMYHO) — COCTaBJIEH MpPaBUJIbHBIN QJITOPUTM pEHICHUS 3aJayd, B JIOTUYECKOM
paccyX/eHHUU, B BHIOOPE HOPMATHUBHBIX MCTOYHHKOB W PEUICHHHM HET OMMOOK, MOJy4YeH BEPHBII
OTBET, 33/]la4a PellIeHa palliOHAIIbHBIM CIIOCOOOM.

«4» (XOopolIo) — COCTaBlieH NPAaBUIBHBIM aNrOpUTM peHIeHHs 33Jadyd, B JIOTHYECKOM
pacCyX/I€HUU U PELICHUU HET CYLIECTBEHHBIX OLIMOOK; MPAaBUIBHO CIENAaH BBIOOP HOPMAaTHUBHBIX
UCTOYHUKOB; €CTh OOBSICHEHHE pEeIlIeHUs, HO 3a/laya pellleHa HepalMoHaJIbHBIM CIOCOOOM HIIH
JIOIYIIIEHO He 0ojiee ABYX HECYIIECTBEHHBIX OIINOOK, OJTY4YEH BEPHBIH OTBET.

«3» (yIOBJIETBOPUTEIHHO) — 3a/JaHUE BBINOJIHEHO, B JIOTUYECKOM pACCYXACHUH HET
CYIIECTBEHHBIX OLIMOOK, HO JIOMYIIEHBl CYIIECTBEHHbIE OMIMOKM B BBIOOpE HOPMATHUBHBIX
MCTOYHUKOB; 3a]]a4a pellieHa He MOJHOCTHIO WX B 00IIEM BHIE.

«2» (HeYIOBJIETBOPUTEIHLHO) — 3a/1a4a PellieHa HeMPaBUIIBHO.

Kpurepun oneHMBaHUsI CAMOCTOATEIbHBIX Pa0doT.

Kpurepuu onieHnBanusl pelieHui 3a1au.

«5» (OTIUYHO) — COCTaBJCH MPaBWIbHBIA AJITOPUTM pEIICHUs 3a/adH, B JIOTHYECKOM
paccyXIeHHUH, B BRIOOpE HOPMATHUBHBIX MCTOYHHKOB M PELICHUM HET OMIMOOK, MOTYy4eH BEPHBIN
OTBET, 33aJlauya pellleHa PalliOHAIBHBIM CIIOCOOOM.

«4» (XOpollo) — COCTaBJI€H NPABWIbHBIM aJrOPUTM peEUIeHMs 33Jadud, B JIOTMYECKOM
paccyX/I€HUU U PEIICHUU HET CYHIECTBEHHBIX OIIMOOK; MPAaBUIBHO CIENaH BHIOOP HOPMATHUBHBIX
MCTOYHUKOB; €CTh OOBSCHEHHE pEILIEHUs, HO 3ajaya pellleHa HEpPalMOHAJIbHBIM CIIOCOOOM WU
JOTIYIIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIINOOK, MOJIY4YeH BEPHBINA OTBET.

«3» (YIOBJIETBOPUTEIHHO) — 3a/JlaHHE BBIMOJHEHO, B JIOTHYECKOM PACCYXICHUU HET
CYIIECTBEHHBIX OIIMOOK, HO JOMYIIEHBl CYIIECTBEHHbIE OIIMOKH B BbIOOpPE HOPMATHBHBIX
MCTOYHUKOB; 33/1a4a PellieHa He MOJHOCThIO WIH B O0IIEM BHUJIE.

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

Kpurtepun oueHnBanusi KOHTPOJbHBIX PadoT.

«5» (otmmuHo) — pemiero 81-100% 3amanuid.

«» (xopomio) — pemeno 61 — 80% 3ananuid.

«3» (yIoBIEeTBOPUTENHHO) — perieHo 41 — 60% 3amanuii.

«2» (HEey10BJIETBOPUTEILHO) — perieHo MeHee 40% 3amanuil.

Kpurepun oueHuBaHNsi MTOTOBOIl KOHTPOJLHON padoThI.

— BbINoOJHEHHI MpaBmiibHO 80 — 100% 3amanuii — OlleHKa «OTIUIHOY (5);

—  BBINOJIHEHBI ITpaBMIIbHO 60 — 79% 3amaHuil — olleHKa «Xopouio» (4);

—  BBINIOJIHEHBI MIPaBMWIBHO 45 — 59% 3amanuii — olleHKa «ya0BIeTBOpUTEIHHOY (3);

—  BBINOJIHEHBI NPaBUIIBHO 35 — 44% 3a1aHuil — OLIEHKA «HEYAOBIETBOPUTEIBLHOY (2).
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