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I ITacnopTt (poHIOB 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
JTUCITUIIMHE 8 9acoB, HA CAMOCTOATEIbHYI0 paboTy 64 yaca.

2. O0beKThI OLCHUBAHUS — Pe3YJIbTATHI 0CBOCHUS M CUMILINHBI

@®OC 103BOJISAET OLEHUTH CIENYIOIINE PE3YIbTaThl OCBOEHUS TUCUUIUIMHBI B COOTBETCTBUU
¢ ®I'OC cnenuansHocT 38.02.06 duHaHCH paboyeil MporpaMMoi JUCITUIUTMHBI «MaTemMaTHuKa:

YMeHHs:

- pemath 331a4u Ha OTHICKAHUE MTPOU3BOHON CIOXKHOU (PYHKIIUU, TPOU3BOIHBIX BTOPOTO U
BBICILIUX MOPSI/IKOB;

- IPUMEHATh OCHOBHBIE METO/Ibl UHTEIPUPOBAHUS [IPU PELICHUH 3a/1a4;

- NPUMEHATb METOJbl MAaTEMaTHYECKOIO aHajlu3a IpU PELIECHUM 3a1ad IPHUKIAJIHOTO
XapakTepa, B TOM 4ucie NpoecCuOHANbHON HapaBIE€HHOCTH;

3HAHHUSA:

- OCHOBHBIE TIOHATHUS U METOJIbl MAaTEMATUYECKOTO aHAJIN3a;

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

BrlmenepeuncieHHble YMEHUS, 3HaHUS HaMpaBlieHbl Ha (OPMHUPOBAHHE Yy OOYUYAIOLIUXCS
CJIEIYIOIINX O0IMX KOMIIeTEeHIHIi:

OK 2. OpraHu3oBbIBaTh COOCTBEHHYIO [1€ATEIbHOCTh, BBIOMpPATh THUIIOBBIE METOABI U
CTHOCOOBI BHITTOJIHEHUS TPO()ECCHOHANIBHBIX 33144, OLIEHUBATh UX 3 (HEKTUBHOCTH M KAYECTBO.

OK 3. IIpuHumaTh pemeHus B CTaHJAPTHBIX U HECTAHJAPTHBIX CUTYALMSIX U HECTH 332 HUX
OTBETCTBEHHOCTb.

OK 4. OcymecTBisiTh MOUCK U HCIONb30BaHHE WHGOPMAIUU, HEOOXOTUMOW IS
3¢ (}HEeKTHBHOTO BBITIOJHEHUS TPO(ECCUOHATBHBIX 3a1a4, MPo(ecCHOHAILHOTO W JIMYHOCTHOTO
pa3BUTHSL.

OK 5. MHcnonb3oBaTb  MHQOPMAIMOHHO-KOMMYHUKAllMOHHBIE  TEXHOJIOTUH B
npodhecCuoHaNbHOM NeTENbHOCTH.

OK 6. MHcnonb3oBaTb  MHPOPMAIMOHHO-KOMMYHUKAllMOHHBIE  TEXHOJIOTMH B
npodecCHOHATBLHOMN 1A TeTbHOCTH.

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

3 ®opMBbI KOHTPOJISA M OLICHKH Pe3y/1bTATOB OCBOCHUS AU CHMIIIMHBI

KoHTposb 1 oleHKa pe3ysibTaToB OCBOEHMSI — 3TO BbISBICHHME, U3MEPEHHUE M OLICHUBAHHE
3HaHUHM, yMeHUHl U dopMupyromuxcs oO0MmUX U MPO(EeCcCHOHAIBHBIX KOMIIETEHIMH B pamKax
OCBOEHUS JUCLUILIUHBIL.

B coorBerctBUM ¢ ydeOHbIM IulaHOM crenuanbHOcTH 38.02.06 ®uHaHchl, paboueit
IIpOrpaMMoMN JTUCHUIUIMHBL «MareMaTtuka» IpeayCMaTpUBAETCS TEKYIIUA W IMPOMEKYTOYHBIN
KOHTPOJIb PE3YJIBTaTOB OCBOCHMUS.

3.1 ®opMbI TeKyL1ero KOHTPOJIS

Texkymuii KOHTPOJb YCHEBAEMOCTH MpPEICTaBIseT OO0 MPOBEPKY YCBOEHMS Y4eOHOTro
MaTepuaia, peryJispHO OCYLIECTBIIIEMYIO Ha MPOTSHKEHUN Kypca 00yueHusl.

Texkymuif KOHTPOJb pE3yabTaTOB OCBOCHMS IUCHMIUIMHBI B COOTBETCTBUU C pabodeit
IIPOrpaMMOI U KaJIeHJapHO-TEMATUYECKUM TIJIAHOM IPOUCXOAMUT IPU UCIOIb30BAHUU CIEAYIOLINX
00s13aTeNIbHBIX (POPM KOHTPOJIS:

- BBINIOJIHEHUE MPAKTUYECKUX padoT,

- IPOBEpPKa BHIMOJIHEHUSI CAMOCTOSITETILHON pabOTHI CTY/IEHTOB,

- IPOBEPKA BHITIOJHEHUS! KOHTPOJIBHBIX padoT.

Bo Bpems mpoBeneHHs y4eOHBIX 3aHATUH JOMOJHUTENIBHO HCIOJIB3YIOTCS CIEIYIOIINe
(GOpMBI TEKYIIIETO KOHTPOJIS — YCTHBIN OMPOC, peIIeHne 3a/1ay.

BbinosiHeHHe W 3amMTa NpakTHYeckux pador. IlpakTndyeckue 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.

Haiiti koMIIeKCHOE YHCIIO Z U3 paBeHcTBA 2+3i = z7+4+1 .

3aoanue 2.

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

Haiit yacTHOE OT A€JIEHHs KOMIUIEKCHOTO YUCHIA Z; = 5~ 3i Ha4ucno z, =2+ gi .

3aoanue 4.
Haiitu i*°.
3aoanue 5.
Brruncnure
1 iW3Y 1 iW3)
a) | ——+—1| ; 0)|——+——| .
2 2 2 2
IIpuMepHbIe 3aaHuA IS CAMOCTOATEIbHOM padoTsl Ne 1
«JlelicTBUA HAJl KOMILIEKCHBIMH YHCJIAMM»
Bapmuanr 1.

. z . :

1. JlaHbI KOMIUIEKCHBIC YHCha Z,, Z,. Hailtn z,+2,, z,°2,, =~ @ z, =15+8i, z,=4-3i.
)
2. llpencraButh uncio z =3—4i B TPUTOHOMETpUUECKOU (hopme.
2
3. Pemnth KkBagpatHoe ypaBHenne X —x+1=0.
4. HaiiTy elicTBUTENbHBIE Uncaa X U y u3 ypaBaerus (3+i)x—2(1+4i)y=-2-4i.
3



Bapuanm 2

. z . .
1. JlaHBI KOMILIEKCHBIC YHCHA Z,, Z,. Halltn z, £2,, 2,°2,, =~ @ 2, =9-3i, z, =1+7i.
2
2. [IpencraButh uncno z =2-+3i B TpPUTOHOMETpPUYECKOU hopme.
2
3. Pemnts KBaapaTHOE ypaBHenue 2x° +x+1=0.
4. HaiiTu neiicteurenbHble uncna X u 'y u3 ypasuenus (1+2i)x—3(1-2i)y=1+i.

IIpakTHyeckasi pabora Ne2
«/lelicTBUS HA/l KOMILIEKCHBIMHM YUCJIAMH B TPUTOHOMETPHYECKOii (hopme)
3aoanue 1.

Hano z, = 2(cos 60° +isin 600) uz,= 3(cos 120° +isin 1200). Berauciuts 7, -2, .
3aoanue 2.

Jano z, =3(cos30° +isin 30° ) u z, =2(cos 60° +isin 60° ). Berancauts LIy
1 2

2
3aoanue 3.
Beipaszute sin 49, u cos4¢ 4epe3 sin @ U cos.
3aoanue 4.
HaHo z, = /2| cos Z +isin Zj u z, :\/g(cosﬁﬂ'sinﬁ). Haitnute a) z,-z,; 0) 4.
3 3 6 6 2,
— Z

B) 2 DV, 9|t

2

3aoanue 5.
Beruncnure: (1+i)°.
IIpakTuyeckas padora Ne3
«JleCTBUSA HAl KOMILIEKCHBIMM YHMCJIaMH B NOKa3aTeJbHOH popme. DopmyJia
Jitaepa»
3aoanue 1.
[lepeBenute uncna B MOKa3aTeNbHYIO (OPMY U BHITIOJHUTE YMHOXKEHHE.
Hano z, = 2(cos 60° +isin 600) uz,= 3(cos 120° +isin 1200). Berancnuts 7,7, .
3aoanue 2.
[TepeBenuTe yncia B noka3aTeabHy0 (POPMY U BBITIOJIHUTE JICJICHUE.
Jauo z, = 3(cos 30° +isin 30°> Hz,= 2(cos 60° +isin 600). Bbraucauts L
2y
3aoanue 3.
[TepeBenuTe yncia B noka3aTeabHy0 ()OPMY U BBITIOJIHUTE JICJICHUE.
z = 2 — 2i, n = 6. Haiitu Bce 3HaueHusnz".

IIpakTnyeckas padora Ned
BorunciieHne 3HaYeHUH BHIPAKEHUH ¢ KOMILIEKCHBIMH YHCJIAMK)

3aoanue 1.

Hanel yncna z; =2+3i u z, =1-2i. Haitnure uncna: a) z, +2,; 0) 2, —2,; B) 2,2, T)

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



Haitzire xut yus ypasuennst (1+2i)x+(3—5i)y=1-3i.x,y e R.

3aoanue 4.

Haiigure KOMIUIEKCHO-CONPSDKCHHBIC YHCa IS CICAYIONUX YHCEI W IOCTPOMTEe MX Ha
KOMILJIEKCHOM IIOCKOCTH:

a) z=3-2i; 6) z=-2—i; B) z=15i; rz=i, n)z=06.

3aoanue 5.

Brruncnure

\(2-20)(3+40)—6i . (2+2)(6—i)+1
a) i+1 » ) (2i+1)3

IMpakTnyeckas padora NeS
«JleicTBUS ¢ MATPHULIAMID)

3aoanue 1.

o = O
e N

1 0 2
Berancnuth npousBeneHue Mmatpui AB, toe A = (3 : Oj : B=|5

3aoanue 2.

2 11
Hatitu npoussenenus marpuiy AB u BA, e A = ( j : B=]|1

0 3 2
-1 1
3aoanue 3.
. 5 1 2
Haiitu A”, roe A= .
3 4
3aoanue 4.
2 4
BBIUMCIMTE 3HaUYeHHE MHOrOUlIeHa f(x) =2x" —5x+3 oT Marpunsl A = (1 OJ'
3aoanue 5.
0 1
. T 1 2 3
Hatitu matpuny C=A" =3B, rne A= 01 2 : B=|5 6].
0 3

3aoanue 6.

1 -2
Haiitu matpuity A" u ee cien: A= (3 4} ‘n=3.
IMpumepHbIe 3a1aHUs IS CAMOCTOATENLHOM padoThl Ne 2
«Onepanuu HAL MATPUIIAME
Bapmuanr 1.
1. Haittu matpunty C =—2A+3B.

1 =2 0 0
3 2 1 =2
a) A= ; B= . 06)A=|3 2 -1} B=|1
1 -4 0 3

0o 1 2 1

2. Beraucnuts Matpuiy D =(A-B) +C? u Haiitu ee ciex.

1 23 1 4
A= ; B=|2 0, C= .
30 5 0 3
0 1



3. Haiitu 3HaueHne MHOrouneHa f(X) or marpunsl A :

Fo=x—2xsl: A=
1 2
4. Bossemute MaTpully A u3 3a1aHus 3 B KyO, U HaliiuTe ONpeeNuTeNb pe3ybTaTa, T.€.

472

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

2. Boruucnuts Matpuny D = (A -B) +C? u Haiitu ee cne.
1 2
-1 0 2 2 -1
A= ; B=|3 0 C= .
2 1 1 1 0
0 1
3.Haiitu 3na4enue MHorowieHa f(X) or Marpuusl A:
5 1 3
f(X)=x"+4x+4; A= .
2 -1
4.Bo3Beaute Matpuily A w3 3amaHus 3 B KyO, U HaliUTE ONpPEACTUTENh pe3ylbTaTa, T.e.
4]

IIpuMepHbIe 3a1aHUs IS CAMOCTOSITEIbHOM padoThl Ne 3
«BblunciieHue onpeaeTuTeiein»

Bapuanr 1.
1. Beruucauts npousseaenue Matpunl A u B. Haiitu onpenenurens npousBeaeHUs.
120 20
A= i B=|1 2
512
3 1
2. BeuncauTh onpeeTuTeNn TPETHEro MOoPsAKa:
-1 4 3
0O 3 -2
8§ -1 5
3. BeruucianTh onpenenuTenb 4eTBEPTOro MOPsIKa:
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 npon3BeneHus.
512 b2
A= ; B=|5 1
031
0 3

2. Berunciauth OIMPEACIIUTCIIN TPETHETO IMOPAAKaA:



2 -1 3

1 -2 0

-5 3 1
3. BeluucauTh onpenenuTesb YeTBEPTOro MopsIKa:
1 2 3 4
-2 3 0 1
3 4 -1 2
-1 1 2 3

IIpakTHyeckas padora Ne6
«Meton I'aycca pemenust CJIAY »

3aoanue 1.

Pemnts cucremy merogom I'aycca
3x] —xp +x3 =12
S5xp+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

3adanue 3.
Pemnts cucremy meronom I'aycca

2x+3y—-4z=3
3x—-4y+2z=-5
2x+T7y—-5z=13
IIpuMepHbIe 3aaHus 1JIsI CAMOCTOATEIbHOM padoThl Ne 4
«Pemenue CJIAY»
Bapmunanr 1
1. PemuTh cucteMy JUHEHHBIX anredpandeckux ypaBHeHuit (CJIAY):
a) metonoM Kpamepa;0) MeTo10M 00paTHON MaTpHIIb;
B) MetojoM ["aycca
3x,+2x, +x;=-8
2x, +3x, +x;=-3
2x 4+ x, +3x; =—1
Bapmuanr 2
1. Pemnth cucremy JimHeHHbIX anreOpandyeckux ypasuenuit (CJIAY):
a) metogom Kpamepa;0) MmeTo1oM 0OpaTHOM MaTpPHUIIBL;
B) MeToaoM ["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=x>-4¥; 6 y=x23

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

+1
3aoanue 2.
Haritu npon3Boanyto GyHKIUU y = f(X) W BBIUMCIHMTH €€ 3HAYCHHE B TOUKe X =1
12
a) y=x" -(4\/;+1); 0) y:15-(x4 —1); B) y=———.
x“+x+1

3aoanue 3.
Haiiti mpon3BoaHbIE QYHKITHIA:

.| x =1
a) y=Gx+5)7°; ) =31/x ; B) y= )
)y Wx ) )y x2+1 )y \/;

3aoanue 4.
Haiiti npon3BoaHbIe PYHKIIMIA:

a) y=vin+1+mn(Jx+1); 06) yz[xz_lj ,  B) y=x"sin(cosx).

x*+1
3aoanue 5.
Haiiti mpon3BoiHBIE BTOPOTO MOPSIKA (DyHKINIA:
a) y=x" —4x> +5x—1; 0) y=sin’3x; B) y:x]ll(x+l).

IIpumepHbIe 3a1aHUA JJI1 CAMOCTOATEIbHOM padoThl NeS
«BbluncjieHHe MPOU3BOIHBIX)»
Bapuanm 1.
1. Haiitu npousBoaHbIe PYHKIINIA:

a) y=5x"-3x+2; 0) y= ;B) y=e*; T) y=+/2-3x

-1
2. Haiiti npou3BoHbIe QYHKIUHA, HCIIOIB3Ys TeopeMbl auddepeHmpoBanus:
) y=xn3x; 6) y=—
a) y=x"-In3x; = ,
Y x> +1

3. Bpluucnutse:
a) y=cos3x+2sin’x; 06) y=5"+log, x.
4. Haiiti TpeThIo MPOU3BOAHYIO0 GyHKIWH (y" — ?):
a) y=sin2x; 6) y=e>

Bapuanm 2.
1. Haiiti npousBoaHbIe QYyHKIHIA:

a) y=3x"+5x—1; 6)y=x2+1;B)y:e‘“‘; r) y=+1+7x
2. Haiitu npousBoHble QYHKLIUHN, UCTIONB3Ys TeOpeMbl TuhdepeHIIPOBAHUS:
a) y=x"-In2x; 6) y= 2 .
’ X +1
3. Bpluucinuts:
a) y=sin 2x—3cos’ x; 6) y=2""+log, x.

4. Haiitu TpeThio mpousBoanyio Gyrkmii (Y —?):
a) y=cos3x; 6) y=e"



IIpakTnueckas padora Ne§
«HUccenenoBanue pyHKUIMHA C MOMOIIbIO IPOU3BOTHOIN»

HccnenoBaTh PyHKIHIO C TOMOIIBIO TPOU3BOIHOM
ax?-2
x-3
1. Haiimem oGnacte onpeneneHust GpyHKInU. Tak kak QyHKIUS IPeaCTaBiIsIeT coO0H ApoOh, a

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

OO6uacTp omnpeeneHus D(y)z (— oo;3)u(3;+oo).
2. Haiinem Touku nepeceueHus rpaduka GyHKIUU C OCIMU KOOPAMHAT.
C ocwto Oy mpu atoM x=0, Torma y=2/3.Takum o6pazom, (0;2/3) — Touyka mepecedeHus ¢

ocsio Oy.
4x% -2 12
2

y

C ocero Ox npu atoM y=0, Torna ——— =0, oTkyna x =*—= =+—— . CaMOCTOATEIbHO

x=3 2
BBITUIINTE JIBE TOYKH IepeceueHus ¢ ockio OX.
3. Haiitu npoMexxyTku Bo3pacTaHus/yObIBaHUS (PYHKIIUHU, SKCTPEeMyMbl (yHKIMU. J[j1s1 3TOTO
BBIYMCIIMIM ITPOU3BOTHYIO

| 4x?_24x+2 ,
= —2 . PeHIa;I ypaBHeHI/Ie y = O N HaxoaIuM TOYKHU HOI[03pHTeJILHLIe Ha
(x-3)
6+ /14
SKCTPEMYM — [TosB3ysCh pa3ioKEeHHEM KBaAPaTHOTO TPEXWICHA MOKHO 3aIIMCaTh

4[x_6—\/ﬁ][x_6+x/ﬁ

4(x—x Xx—x )

Ve 2 2 ]: i)
(x—3)* (x—3)*

CnemaeMm cnepyromuii pucyHOK. Ha pHCyHKe OTMETHM TOYKHM IMOJO3pUTENbHBIE Ha

OKCTPEMYM, BBIKOJIEM TOUYKH, HE BOIIEANIME B 001acTh ompeneneHus pyuakmuu. OOpatute

BHUMaHHUeE, 9TO X 1<x2.

) T - -

y(x)/).(\; \XI2 / ’x

Takum o6pa3oM, (pyHKIHS BO3pacTaeT Ha MPOMEKYTKaxX [— 00;

614 6+14
yOBbIBaeT Ha MPOMEKYTKaX — 3| u|3; — |
DKCTpEMyMBI

max(y)= y(#j u min (y)= y(%]

3HayeHus QYyHKIUNA BEIYUCITUTH CAMOCTOSATENBHO.
4. HailTu mpoMeXyTKH BBITYKJIOCTH/BOIHYTOCTH Tpaduka (yHKIHMH, TOYKH neperuda. s

6—+/14 6++/14
> u > oo |, a

4 )
3TOr0 BBIYMCIMM Y W OpUpaBHsAeM K Hymo. HaiineHHble TOYKM — TOYKH meperuba
rpadpuka ¢yakuuu. [Ipu " >0 ¢ynkuus Beimykna BHM3( wiv BorHyta). Ilpu f"<0
9



(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 BapHaHT 5 BapuaHT
f(x)=2x"-9x> +12x f(x)=x"—6x"+9x
3 BapuaHT 6 BapuaHT
f(x)=2x"=3x* =36x f(x)=2x" —15x" +36x
7 BapuaHT 12 BapuaHT
f(0)=2x"+3x> - 72x f(x)=x"+3x" -9«
8 BapuaHT 13 Bapuant
f(x)=2x"—15x" +24x f(x)=2x"+3x" —36x
9 BapuaHT 14 BapuaHnT
f)=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. Tesno JBUKETCSA NPSAMOIMHENHO 10 3aIaHHOMY 3aKoHy S(f) =3t + 21> +5.
a. HaiiTu MrHOBEHHYIO CKOPOCTh T€Jla B MOMEHT BPEMEHH 1, =1 cexyHny.
Haiitu yckopeHue Tesia B MOMEHT BPEMEHH f; = 2 CeKyHJIbI.
c. Haiitu, uepe3 cKOIBKO CEKYHJ OT Hadaja OTCUETa MTHOBEHHAsl CKOPOCTh Teja Oy/leT paBHa
v, =44m/c.
d. Haiitu, 9epe3 cKoJIbKO CEKyHJ OT Hayajla 0TCYeTa YCKOpPEeHHeE Tela OyAeT paBHO A .
10



Pemenue:
a) [Jlng HaxoXIoeHusT CKOPOCTHM BBIYMCIUMM TPOU3BOAHYIO IEPBOr0  MOPSIKA

v(t) =S '(t) =9¢” +4¢ . Toria MrHOBEHHas! CKOPOCTb uepes 1 cekyH Ty v(l) =13m/c.
b) s HaXO0X/IECHUs YCKOpEeHUs BBIUHCIIUM BTOPYIO IIPOU3BOIHYIO
alt)=v()=5"(t)=(s ’(t))' = (9t2 + 4t) =18¢+4 . Torga 4epe3 2 CeKyH/bl yCKOPEHUE
6yner a(2)=40m/c*.
c) Jns ompeneneHus BpeMEHM, MO HUCTEYEHHUH KOTOPOTO CKOPOCThH Teia OyJeT paBHA
44m/c He0OXOIMMO PEIIUTh YpaBHEHUE v(t) =9¢* + 4t = 44 . Tlony4aem t=2 CEKYH/IbL.
d) [nsa ompeneneHus: BpeMEHH, 110 UCTEYEHUH KOTOPOT'O YCKOpeHHe Tena OyneT paBHO
22M/c* HEOBXOMMO PEIUTh YPaBHEHHE a(t) =18t +4 =22. Ocraercs HalTH t.

[Tpumep 2. CocTaBUTh ypaBHEHHE KacaTelnbHOW K Tpaduky QyHKIUH | (x): zx_i B TOYKE
X+
(L;1).
Pemenne:

[To ycnoButo 3agauu xp=1 u f(xg)=fp=1. YpaBHEHUE KacaTeIIbHOW UMEET BU/]I
y= f(x0)+ f(xo)(x—xo).
Takum oOpa3om, ocTaeTcss HANTH
, 8
=55y
f)=05
Torna ypaBHeHHE KacaTeIbHON MPUMET BU]I
y=1+05(x—1)
YMHOUM PaBeHCTBO Ha 2
2y =2+x—1, oTkyaa nonyuuMm 2y=x+1.

3adanue 1.
2

X
Z[aHa KpuBasa y = ?—X . CocraBuThH YpaBHCHUA KaCaTCJIbHBIX!: a) B TOYKax IMEpCCCUCHUA

KpuBoil ¢ mpsimoi 3x+2y—4=0; 0) napauieIbHOW M NEpHEHAMKYIIPHOM STOW MpsAMOil; B)
MPOXOJISIINX Yepe3 TOUKy (2;-5).
3aoanue 2.

1
Haiitu npousBoanyto GyHKmu y' = Ex—l . 3HaUEeHUs NPOU3BOJHON B HAMIEHHBIX TOYKaX

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

3aoanue 3.

Teno, BBIMYIIEHHOE BEPTHKAIBHO BBEPX, ABMKETCA MO 3aKOHY s(t)=4+8—5t>, rae
BbICOTa §(f) U3MEpSIETCA B METPax, a Bpems ¢ — B ceKyHaax. HaliTu: a) ckopocTh Tesla B HaualbHbBIN
MOMEHT; 0) CKOpPOCTh T€la B MOMEHT COINPHUKOCHOBEHHS C 3€MJIeH; B) HAMOOJbBILIYIO BBICOTY
noabeMa Tena.

3aoanue 4.
Teno aBUkeTCS TPSAMOJIMHENMHO MO 3aKOHY s(f). OnpenenuTb CKOPOCTh U YCKOPEHUE Tella B
. 3 2t +1
yKa3aHHBIIf MOMEHT BpEMEHH t,: a) s(1) =1 —2t—t; t, =2;0) s(t) = ﬁ sty =T.
+
3aoanue 5.

Teno, GpolleHHOE BEPTUKAILHO BBEPX, ABUIKETCA IO 3aKkoHy: h(t) =9¢—2¢>. Haiitu

11



HAYaJIbHYIO CKOPOCTb U YCKOPEHHUE Tela (f, =2) U MaKCHMaJIbHYIO BBICOTY IIOJbEMA, IIPU KOTOPOH

ckopocTh v(t) =0.

IIpakTuyeckasi pa6ora Nel(
«ITpousBoaHas PYHKIHH HECKOJIbKHUX MepeMeHHbIX»
Halitu NpOU3BOIHBIE Zy, Zy, Zxx, Zxy, Zyy:

1 BapuanT 2 BapHMaHT
1.z =x2?+3y3 + 6xy + 8xy? 1.z = x? + 5xy? — 4xy + 8xy?
2.z =2x% —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 3aJaHUA IS CAMOCTOSITEJILHOM padoThl Ne6
«Bblunc/ieHUue HeonpeaeJeHHbIX HHTErpajaoBy»
Bapuanm 1.
Haittn naterpansr:

dx 3[ 2 dx 241
YR 5) j\/x_dx, B) Is_*’ r) [3%dx
HaﬁTH HHTCIrpajibl METOAOM 3aMCHBI HepeMeHHOﬁ:

a) [¥/2+ xdx; 6)J%; B) [ dx.

HaiiTi MHTErpaibl, UCIIOAB3YS METO MHTEMPUPOBAHUS 110 YACTAM:
a) j2xe_3xdx ; 0) I2x In xdx.

Bapuanm 2.

HaiiTi MHTErpabl:
dx
B) I r) J‘Szxfldx

dx 2/ 3
a) | —; 0) |Vx’dx; —;
2 X
5x 2
Haiitn nHTErpasibl METOIOM 3aMEHBI IEPEMEHHOM:

a) J-%/de; 0) J.Sxdi4; B) J-65x+3dx.

HaiiT MHTErpabl, HCIOJIb3Ys METOJ] HHTErPUPOBAHHS 110 YACTSIM:
a) Ixesxdx; 0) '[4x]n xdx.

IIpakTuyeckas padora Nell
«OcHOBHBIE METO/IbI HHTErpUPOBaHusi. MeTo Heolnpeae eHHbIX
K03 PpuuneHToB»
[Tpumep. Beruncnum onpeeneHHbIi HHTErpail METOI0OM HEOIIpeIeIeHHBIX KO (UIIMEHTOB
Jz- dx
X%+ x
[TonpIHTErpasibHOE BRIPAKEHUE UMEET BUT
1
x*+x
3HamMeHaTtesb JpoOU MOYKHO Pa30oKUTh HA MHOXKUTENIN
X+ x= x(x + 1)

Torma MNOABIHTCTIPAJIBHOC BBIPAXKCHUC MOKHO MNPCACTABUTL B BHUAC CYMMBI IBYX HPOCTBIX

npoOei



1 A B
2 =t
XH+x ox x+1
rae A u B - HeusBecTHbIE KOO DUITHMCHTHI.
Haiinem ux, [uist 3T0 CyMMY IPOCTHIX Apo0ei mpuBeaeM K 001ieMy 3HaMEeHaTeIo
1 Alx+1)+Bx
X +x x(x + 1)
Tak kak 3HAMeHaTENH IpoOel OMHAKOBBIE, TO U YHCIUTEIN JOHKHBI OBITh PABHBI, TO €CTh
Alx+1)+Bx=1
[Tonoxum x= -1, 4ToOBI IPUPABHATH K HYJIIO CKOOKY YMHOKaeMyr0 Ha A,Tora
-B=1, otkyna B=-1.
[Tonoxum x=0, Torna npomnaner ciaraemoe ¢ B, otkyga A=1.

3HaUYUT
L N
XHx ox x+1
Tornma
21 2 2 4
j ~[~dx- —dx ~tnfx+1, =2In2-In3=In>
X +x X 1 1 3
2 3 2 2 2
2
e D =t
X7+ Tx+12 > x” =1 L X —x—6 xXT+x—2
3anaHus:
1 BapuaHt 2 BapuaHT
1 1
————dx dx
;[x2+5x+4 £x2—4
3 BapuaHT 4 BapuaHT
j dx j~ xdx
1x2+4x 2xz+4x+3
IIpakTnueckas padora Nel2
«Bblunc/ieHHe onpe1eIeHHOr0 MHTErpasia»
3aoanue 1.

1 2
HaiiTn nHTErpas: a) J.xzdx ; 0) J‘ 27 dx.
0 1
3aoanue 2.
1 1
Boruucnuts: a) _[x(Z —x )de ; 0) Iln x(l + x)ix .
0 0

3aoanue 3.

24 4 2 5
3x"—=5x"+7 xdx
Haiitu uaterpans: a) | ————dx; 0) B) |vV1—x"dx.
[T g [t e

3aoanue 4.
Haiitu niomaap Gurypsl, orpaHi4eHHON JIUHUAMH X = \/; , x=0, y=4.
13




3aoanue 5.
Haiitn miomans GpUrypel, OrpaHUHYEHHOM IMHUSAMH y =—x", y=x—2, y=0.

IIpoBepka BbINOJHEHMSI CaMOCTOATEJbHOH paldorbl. CamocTosdTenbHas paboTa
HalpaB/IeHA Ha CaMOCTOSATENbHOE OCBOEHHUE M 3aKpEIUIEHHE OO0YyYaroLMMMCA PAKTHYECKUX
YMEHUH 1 3HaHUH, OBJIaZieHne MPO(eCcCHOHATBHBIMU KOMIIETCHIIUSMHU.

CamocrosTenpHas NOATOTOBKA OOYYArOIIUXCS MO JUCHUILIMHE MPEAIoaracT CIeayIoIue
BUBI U (DOPMBI PaOOTHI:

e CucremaTtnueckas npopadboTka KOHCIEKTOB 3aHATH, yueOHOW JUTEepaTyphl.
e BrlIlosHEHNE pacyeTHBIX 3a/1aHH.
e PaboTta co cripaBOYHOM JTUTEPATYPOH.
Cnucok 3a1a4 /151 CAMOCTOSAATE/ILHOI0 PelleHHs

1. Hanbl uucna z, =2+3i n z, =1-2i. Haligure uncna: a) z, +2,;6) z, — 2,.

2. Haiitu cymMy 1 pa3sHOCTh KOMIUIEKCHBIX yHcel 7, =3+2i u z, =—1-i.

3. Haiitu mpousBeleHHE M YaCTHOE KOMIUJIEKCHBIX YHMCENl Z U3 paBeHCTBA z, =3+2i U

Z, =—1-1i.

. s z
4. lansl uncna z; =2+43i u z, =1-2i. Haiigute uncna: a) z,-z,;0) —.

)
5. Beinonnure aeiictust: a) (2 + 3i)(3 — 2i), 6) %, )g %

6. Haiinure X, y € R, ecim a) (x — 3iy) + (2y + 3ix) = 1 — 2i,
0)5x — 2y + (x+y)i =4+ 5i,8) (x — 2iy) + (y + 2ix) = 2 — 3i.
7. Beimonuure aeiictaus: a) i® + 120 + 130 +i36 +i%%, 6) (i + it +i21) (i3 + i*! +i51)

3 2 -3 -2
8. Haiinure cymmy matpug A= -1 0| un B=| 1 0
1 1 -1 -1
L 2 3 3 4 5
9. Ilyctp A :(1 0 _J, B=|6 0 -2|.Haiinure npoussenenus AB u BA (ecmu 310
7 1 8

BO3MOYKHO).

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

2 4
11. Beruucnuth 3HaUeHUE MHOTOWIeHa f(Xx) = 2x* —5x+3 or MaTpuibl A = [l j .

0
0 1
. ’ 1 23

12. Haiitit matpuity C=A" =3B ,rne A= 01 2 ;B=[5 6

0 3
1 -2

13. Haiitu matpuny A" u ee cinen: A= 3 4 n=3.

14. BBIYMCIHUTD ONPEICTUTEIH TPETHErO MOPSIKa:

-1 4 3

0 3 -2

8 -1 5

15. BpuucCIUTh OMPEAECTUTENh YETBEPTOTO MOPSIKA:
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-2 4 1
2 3 41
2 -4 0 2
-1 1 2 3
16. Beruncinuth onpeaenuTesu TPEThEro nopsiika:
2 -1 3
1 -2 0
-5 3 1
17. BIUUCIUTD ONIPEACIUTENL YETBEPTOTO MOPSIKA:
1 2 3 4
-2 3 0 1
3 4 -1 2
-1 1 2 3

18. Pemuth cucreMy JIMHEWHBIX anreopandeckux ypasHenuit (CJIAY):
a) METOJIOM OOpaTHOM MaTpPHUIIBI

3x, +2x, +x, =8
2x, +3x, +x;=-3
2x, +x, +3x, =—1

19. Pemuth cucremy IMHEHHBIX anrebpandeckux ypaBHenuit (CJIAY):
a) METOJIOM OOPaTHOM MaTPHIIBI

2x,—3x,—x,=—6
3x, +4x,+3x,=-5
X+ X+ x=-2
20. Pemmts cucremy MmeronoMm [aycca, MarpuyHbIM CIIOCOOOM M HCHONB3YSl IPaBHIIO
Kpamepa.
3x) —xp +x3 =12
5x;p+xy +2x3 =3
X1+xy +2x3 =3
21. Peummuth cucremy Meronom [‘aycca, MaTpuuHbIM CHOCOOOM M HUCHOJB3YS INPABUIO
Kpamepa.

2x—y+z=4
x+3y—z=17
3x-y+4z=12

22. Pemuts cucremy MeronoMm ['aycca, MaTpWuHBIM CHOCOOOM M HUCHOINB3YS MPABUIIO
Kpamepa.

2x+3y—-4z=3
3x—4y+2z=-5
2x+7y-5z=13

23. Pemmnthb cucteMy JMHEHHBIX anredpanueckux ypaBHeHuit (CJIAY):
a) metogom Kpamepa; 6) merogom ["aycca
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3x, +2x, +x, =8

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

2x, +x, +3x, =—1
24. Pemmth cucteMy JIMHEHHBIX anredpanueckux ypaBHenuit (CJIAY):
a) metogom Kpamepa;0) merogom ["aycca

2x,—3x,—x;=—6

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

X+ X+ x,=-2

25. Haiitu npon3BogHbIC 3a1aHHBIX () YHKIIUHA
2

2
a) y=4x3+3\/_——2; 0) y=sinx-e*; B) y= . r) y:sin(x2+3);
x

COS X
sinx

10
0 y=re s o y=ate
26. Haiit mpon3BoIHYIO QyHKIMKH Y = f(X) ¥ BBIYUCIUTH €€ 3HAUCHUE B TOUKE X =1

12
a) y=x"-Wx+1); 6) y=15-(x*-1); B) y=——"—"——.
)y ( ) )y ( ) )Yy PR
27. Haiitu npousBoauyto pyukuuu f(x) =10—-4x+4cosx—3sin x.
28. Haiitu npousBoanyto pynkuuu y =10cos x+5sin x B Touke X, =%.

29. Haiitu npou3BoiHbIE QYHKITUI:

a) y=+i+1+n(Vx+1); 6) y=(x2_1j ; B) y=x"sin(cosx).

x> +1
30. HaiiTi mpon3BOIHBIE BTOPOTO TOPSAKA (DYHKITHIA:
a) y=x" —4x° +5x—1; 0) y=sin’3x; B) y:xln(x+1).
31. Haiitu unTerpassl

a)j(8x7 +6x° —3x2 +4)ix. 6)[(%—%%& X. B)I(tgx.ctgx)dx.
X Alx

x> 42 dx dx
r)I . dx., n)j(2x+3cosx)dx. e)J-x2+4. >1<)J.5_x2.
dx ) Yx+Jx-VUx
3 . n) | (x+2)\x" =3 dx. K) | ———dx.
7= ) [(x+2)a* -3} ) [
i o [P6) (2 s [P o [
32. Haiitu nuHTETpasl: a) I3x ; 0) .[2 dx; B) j9x2 RE r) -[4x2 o5 1) I IR

X J1+3x°

t3xt =532 47 t xdx p
33. Haiitu uHTETpansl: a) j—dx; 0) I ; B) I\/l—xzdx.
0 -1

1
xdx . 6) j‘ dx
J1+3x 0x2+4x+5'

35. Beruucnuth miomanb (GUrypsl, OrpaHUueHHON THHUSIMH y = x> +1, x=2, y=0, x=0

5
34. BpIUNCINUTD ONPEEIICHHBIE NHTETPAJIBL: a) j
1

IIpoBepka BbINOJHEHHS] KOHTPOJBLHBIX pador. KouTponbHas pabora mpoBoaMTCA C
LEJIbI0 KOHTPOJIS YCBOCHHBIX YMEHUH M 3HAHMM M MOCIEIYIOLIEro aHajan3a THUIWYHBIX OIIHOOK U
3aTpyJHEHUM o0ydJaromuxcs B KOHIE M3y4eHHs TeMbl wiu paszzaena. CoriacHo KajeHJapHO-
TEMAaTUYECKOMY IUIAHY JUCLHUIIIMHBI IPEAYCMOTPEHO IPOBEICHUE CIEAYIOIUX KOHTPOJIBHBIX
pabor:

e KonrponbHas 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. Jlanbl KOMIUIEKCHBIE YHCHA Z,, Z,. Hallth z,+2,, 2,— 2, 2,2y 2,/2, ¢ 2, =2+30,
2, =1-2i.

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

3. JlaHbl KOMIUIEKCHBIE YUCHA Z;, Z,. Halltu  z,-z,, z,/2,:

Z :\/E(cos£+isin£j, 2, zﬁ(cos£+isin£).
3 3 6 6

4. BeucIuTe B TPUroHOMETpudeckon dpopme (1+1)°.

Bapuanm 2
1. JlaHbI KOMILIEKCHBIE YUCHa Z,, Z,. Hallth 2, +2,, 2,—2,, Z,°Z,, % / Z, -
z,=9-3i, z, =1+T7i.

3 1. .
2. [IpencraBuTh 4UCIO 7 = - + El B TPUTOHOMETPHUUECKOIT popme.

3. JlaHbl KOMILIEKCHBIE YUCHA Z,, Z,. Halitu z,-2,, z,/2,:

Z, =\/5[cos£+isin£j, Z, =\/§(cos£+isin£)
3 3 6 6

6
. 3 1.
4. BolunicnuTe B TPUTOHOMETpPUYECKOH opme EY + El .

KonTposbnas paGora Ne2
Bapuant 1

1. Beruncnure marpuny D=A-B+2CT,rz[e
3 2 1 -2 0 1

a) A= , B= , C= ;
1 1 -1 3 1 0

13

1-25 4 1

0) A= , B=[02]|, C= .
2 01 10 30

2. Beranciauth OIIPEACIIUTCIIb

213-21
3 -1 1 2
01-132
1 0 -3 1
a) 6) 00-142
2 -2 1 1
000 31
1 0 2 3
000 01
3. PemuTh cucteMy TUHEHHBIX anreOpanvyeckux ypaBHEHHH
a) metogom Kpamepa; 0) metogom ["aycca
2x, +4x, —x;=5
— X, +2x, +4x, =5
Sx;+x,—x;=5
Bapuanr 2

1. Beruucnute matpuity D = A-B+2C r , TIe
17



1 2 -2 1 0 1
a) A= , B=| 3 -1}, C= :
3 4 5 10

211 10
6) A= , B=|03|, C= .
102 o 2 -1

2. BeruncnuTh onpeeauTelNb

11 3-21
1 -2 1 2
02-1 32
1 0 01
a) 6)00 -1 3 1
2 -2 1 1
00 0 12
1 1 23
00 0 03
3. Pemuth cuctemy JIMHEHHBIX anreOpandecKux ypaBHECHUM
a) metogom Kpamepa; 6) metogom ["aycca
2x,=5x, +x;, =4
x,—3x,=4

=3x,+2x,—x; =4

KounrpoJabHnas padora Ne 3
Bapuanm 1.
1. Haiitu BTOpYIO MPOU3BOJHYIO sl PYHKIIUU:

@;y=x2—6x+9; @;yzxécomxz+l)
2
2. HaiiTu unTepBanbsl MOHOTOHHOCTH (pyHKIMKH Y =X — 6x+9

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

a) j3j_):2; 0) .[e”_ldx.

5. BeIUHCIUTE onpeneﬂeHHHe I/IHTerpaJIBIZ

1 3 2
3x" =2x"+5
a) | ———dx; ©
) -[ x ) '[ s Vx+1
Bapuanm 2.
1. HaiiTi BTOpYIO MIPOU3BOIHYIO ST (PYHKITHH:

@yzx24u+4;®y:x%moﬁ+ﬁ
2
2. HaiiTu uHTEpBanbl MOHOTOHHOCTH pyHKIMK Y =X — 4x+4 .

3
3. UcerenoBath Ha sketpemyM dynkmmio Y = X(X—4)"
4. HaﬁTH I/IHTeraJ'II)IZ

a) j i) fedx.

5. Beruucauts onpegleneHHme AHTETPATBI:

2 3
X +3x— 2 3x+1
a) |————dx; 0)
) I x ‘[«/2x+

CBoaHass Tadauua mo npuMeHsieMbiM (OpMaM M MeTOAAM TEKYUIero KOHTPOJS 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

[TpomexyTouHasi aTTecTanusi 1O JUCHUIUIMHE «MaTeMaThka» — WTOroBas KOHTPOJIbHAs
pabora.

HtoroBasi KOHTpOJIbHAsE paboTa MPOBOJUTCS 3a CUET BPEMEHHM OTBEICHHOIO Ha M3Yy4YEHUE
JTUCHUTUTHHBL. [Ipu yCIIOBUM CBOEBPEMEHHOTO M Ka4eCTBEHHOTO BBITOJHEHHS 00YUJarOIIMMCST BCEX
BUJIOB PabOT, MPelyCMOTPEHHBIX paboyel mporpaMMoil TUCIUITIIHHEI.

HToroBast KOHTpOJIbHAS padOTa MPOBOAMUTCS B POpPME pPEUICHHUS 3ajad.

BrimonHeHue 3ajaHuii paccunTaHo Ha JBa akajeMuueckux daca (90) MUHYT.

3agaHus K NTOrOBOM KOHTPOJILHOM padore
Bapmuanr 1
1. HaiiTi neiictTBuTenbHbIe Yncia X Uy u3 ypaBaenus (1+20)x+(3-5i)y=1-3i.

2.Haiitu matpuny C =—2A+3B.

0 1 2 1 1 0
21 1 —4

a) A= . B= . 6)A=|1 -2 0] B=|0 0 2
30 2 3

3 2 -1 -1 0 -1

3. Pemuth cuctemy JnHEHHBIX anredpandeckux ypaBuenuii (CJIAY) meronom Kpamepa:
3x,+2x, +x;=-8
2x, +3x, +x;=-3
2x, 4 x, +3x; =—1

4. HaiinuTe npou3BOIHYIO QYHKIIUH:

a) y=%;6) y=+2x>+1; B) y=cos2x—3sin’ x;

5. Haiitn nHTETpabL:
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dx txt+3x° -1
a) |——: 6) | ——d
)I7x—12 ) X o

Bapuanr 2.
1. HaiiTu nelicTBUTEIbHBIC YnCiIa X Uy 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 nMHEHHBIX anreOpandyeckux ypaBaenuii (CJIAY )meronom Kpamepa:
2x, —=3x,—x; =—6
3x, +4x,+3x;,=-5

X+ X+ x=-2

4. Haitnute npou3BOoIHYIO (DYHKITUU:

3
a) yz%s;6) y=+2x>-3; B) y=2sin x+5cos’ 2x.
X+
5. HaliTu uHTErpasIbl:
dx t4x°+2x7 -6
a ; 0) | ———d
) I3x+2 ) J. 2x *

1

4 Cucrema onenuBanuss komiuiekta @OC Tekyuiero KOHTPOJISI M MPOMEXKYTOYHOI
arrecTanuu

[Ipu oueHMBaHWUK TPAKTUYECKONM M CAMOCTOSITEIBHON padoThl U (HOPM MPOMEKYTOUHOU
aTTecTalliu CTYJEHTa YUUTHIBACTCS CIeAYyIOLIee:

- Ka4€CTBO BBITIOJHEHUS IPAKTUIECKOM YacTH pabOThI;

- KauecTBO 0(hOpMIICHHUS OTYETa MO padboTe;

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

Kaxapiii Bug paboThl OLEHUBAETCS 1O MATH OalbHON HIKaie.

«5» (0TIM4HO) — 3a TIyOOKOE U IMOJIHOE OBJa/IEHUE COJEepKaHHEM Y4eOHOro marepuaia, B
KOTOpPOM OOydarouuiics CBOOOJHO U YBEPEHHO OpPHEHTHUPYETCS; 3a YMEHHE MPaKTHYECKH
NPUMEHSTh TEOPETHUECKUE 3HAHMS, BHICKA3bIBATh U OOOCHOBBIBATH CBOM CYXIeHHs. OneHka «5»
(OTIIMYHO) mpe/roiaraeT rpaMOTHOE M JIOTHYHOE U3JI0KEHUE OTBETA.

«4» (X0poI110) — eclii 00yJarOIUNCS TTOJTHO OCBOWJI YUEOHBIM MaTepual, BiaJieeT Hay4dHO-
NOHATUIHBIM anmnaparoM, OPUEHTHPYETCS B HU3YYEHHOM MaTepHaje, OCO3HAHHO IPHUMEHSET
TEOpPETUYECKHE 3HAaHUS Ha NMPaKTUKE, TPAMOTHO M3JIaraeT OTBET, HO COJEpKaHue U Gopma OTBETa
UMEIOT OTJIEJIbHbIE HETOYHOCTH.

«3» (YyIOBIETBOPUTENHFHO) — €ClId O0ydaromuiicss oOHapy>KUBAeT 3HAHME M TIOHMMaHUE
OCHOBHBIX TIOJIOKEHHH yd4eOHOro MaTepuana, HO H3JaraeT €ro HEMOJHO, HENOoCIel10BaTeIbHO,
JIOMTyCKaeT HETOYHOCTH, B TPUMEHEHWH TEOPETHUYECKUX 3HAHWHA TpPHU OTBETe HA MPAKTHKO-
OpPUEHTHPOBAHHBIE BOIIPOCHI; HE YMEET J1I0Ka3aTeIbHO 000CHOBATh COOCTBEHHBIE CYX/IEHUS.

«2» (HEyIOBIETBOPUTEIHHO) — €CIM OOYYaIOIIUNUCS UMEET pa3po3HEHHBIE, OECCUCTEMHBIC
3HaHUS, JIOMYCKAeT OMMOKU B OINpeNeeHuN 0a30BbIX MOHATHHA, MCKAXKaeT MX CMBICI; HE MOXET
NPaKTUYECKH TPUMEHSITh TEOPETUICCKHIE 3HAHUSI.

Kpurepun oneHnBaHus NPaKTHYECKUX padoT.

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

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

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

Kputepun onieHnBaHus pelieHui 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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