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1 BBEJAEHHUE

BaxHyto yactb TeopeTuueckoil u npodeccHoHaILHONW MPAKTHUECKOW MOATOTOBKUA OOyJaroIIuXcs
COCTaBJISAIOT IPAKTUUECKUE 3aHATHUS.

CoctaB u coaepxaHHe MPAKTUYECKUX 3aHATUN HampaBieHbl Ha peanusanuio DenepanbHOro
rOCyJapCTBEHHOTO 00pa30BaTEIBHOTO CTaHAAPTa CPEAHEro MpohecCHOHATEHOTO 00pa30BaHMs.

Benymielt nuaakTU4ecKod LENbl0 MPaKTUUYECKUX 3aHATUN sBJseTcsl (GOpMHpOBaHHE  Yy4€OHBIX
MIPaKTUYECKUX YMEHUM (yMEHUIl pemarbh 3aJaud [0 MaTeMaTUKE)HEOOXOAMMBIX B IOCIEIYyIOLIEH
yueOHOM e TeTbHOCTH.

B cootBercTBUUM ¢ pabouell nmporpaMMmoN y4eOHOM AMCUUIUIMHBI «MareMaTuka» MperycMOTPEHO
IIPOBEJICHUE MpPAaKTUYECKUX  3aHATUNH. B pamkax NpakTUYECKOro 3aHATUS OOydaroluecsi MOTyT
BBITIOJIHATH OJHY UM HECKOJIBKO MPAKTHUECKUX PadoT.

B pe3ynbraTe uX BBINOJIHEHUS, 00ydatoIUiCs JOIDKEH:

ymembs:

V1. pemiats npuKJIagHbIE 334241 B 00JaCTH MPO(PECCUOHAIBHOMN 1eATENbHOCTH;

VYo 01.02 ananu3upoBaTh 3a7a4y U/ WU IpoodeMy U BBLIEISITh €€ COCTaBHbIE YaCTH;

VYo 01.03 onpenenars 3Tanbl peleHus 3a1a4u;

VYo 01.06 peanuzoBaTh COCTABICHHBIN MJIAH;

VYo 02.03 nmnannpoBaTh NPOIIECC TTOUCKA;

VYo 02.04 cTpykTypupoBaTh MOJydaeMyr0 HH(POPMAIIHNIO; BEIACIATh HanOO0Iee 3HAYMMOE B TIEpEUHE
nHpopMmaiuu;

VY0 02.05 onieHuBaTh MPaKTUYECKYIO 3HAYMMOCTh PE3YJIBTATOB MOUCKA.

ConeprkaHye TPAaKTHYECKUX M JIAOOPATOPHBIX 3aHATUM OPUEHTUPOBAHO HA MOJTOTOBKY OOydarolmuxcs K
OCBOEHMIO MPO(ECCHOHATHHOIO MOJY/Sl MPOrpamMMbl TMOJTOTOBKH  CIIEIMAIMCTOB CPETHEr0 3BEHa 10
CMELMATBHOCTU U OBJIAICHUIO HPOGheccuonanbHblMu KOMHEMEeHYUAMU:

I[IK 1.4 - OcymecTBaare pa3pabOTKy, aanTalldio peuentyp moiaypabpuKaToB C y4EeTOM
MOTPEOHOCTEN PA3TMYHBIX KaTErOpuid MoTpeOuTeNeH, BUIOB U PopM 0OCITy)KHBaHNS,

[IK 2.8 - OcymecTBiaTh pa3paboOTKy, adanTauilo PEHEnTyp TOPSInX OO, KyTUHAPHBIX U3JICTUH,
3aKyCOK, B TOM YHCJE aBTOPCKHX, OPEHIOBBIX, PErHMOHAIBHBIX C Y4YE€TOM MOTPEOHOCTEH pa3NUYHBIX
KaTeropui noTpeduTeNne, BumoB u Gopm 00CTyKUBAHUS;

IIK 3.7 - OcymecTBisaTh pa3pabOTKy, aanTaIldio PEHEeNTyp XO0J0 HBIX OJF0]1, KyJTUHAPHBIX U3ACINH,
3aKyCOK, B TOM YHCJE aBTOPCKHUX, OPEHIOBBIX, PErHMOHAIbHBIX C Y4Y€TOM MOTPEOHOCTEH pa3IuYHBIX
KaTeropui noTpeduTeNne, BumoB u Gopm 00CTyKUBAHUS;

I[IK 4.6 - OcymecTBiarh pa3pabOTKy, aJalnTalydio PElenTyp XOJOIHBIX W TOPSYHUX JECEPTOB,
HAlUTKOB, B TOM YHCII€ aBTOPCKUX, OPEHIOBBIX, PETMOHAIBHBIX C YYETOM MOTPEOHOCTEH pa3IuYHBIX
KaTeropui noTpeduTeNne, BumoB u Gopm 00CTyKUBaHUS;

I[IK 5.6 - OcymecTtBisath pa3pabOTKy, aJanTalyi0 peuentyp xie00OyTOuHBIX, MYUYHBIX
KOHJUTEPCKUX HM3ACTUl, B TOM YHUCIIe aBTOPCKHX, OPEHJOBBIX, PETHUOHAIBHBIX C YYETOM MOTpeOHOCTEH
Pa3IMYHBIX KaTeropuil moTpeOuTeNei;

I[IK 6.2 - OcymecTBisaTh TeKyllee IJIaHUPOBAHUE, KOOPIAMHAIMIO AESITEIbHOCTH MOJYUHEHHOTO
MepcoHaa ¢ y4eTOM B3aUMOJICHCTBUS C IPYTHUMH I10pa3/IeICHUSIMU;

IIK 6.3 - Opranu3oBbIBaTh pecypcHOE OOecrieueHuE AeATeIbHOCTH O JYMHEHHOTO MIepCoHaa;

I[IK 6.4 - OcylmecTBiasATh OpPraHU3alMl0 U KOHTPOJIb TEKYILEH JESITEIbHOCTH I0JYUHEHHOTO
IepcoHaa.

A Takxe GOPMHUPOBAHUIO 0OUAUX KOMNEMEHYUIL.

OK 01 Bsibupath crocoObl pemieHus 3aaad npopecCUuOHATbHON NesTeIbHOCTH, MPUMEHUTENIBHO K
Pa3IMYHbIM KOHTEKCTaM;

OK 02 OcymiecTBasATh MOUCK, aHAIN3 U MHTEPIIPETALI0 HMH(POpMAIIUH, HEOOXOIUMOMN IS

BBIIIOJIHCHUSA 3a1a4 HpO(I)CCCHOHaHBHOﬁ ACATCIbHOCTH.



BeimonHenue oOyyaromuxcs NpPaKkTHUECKUX paboT mo ydeOHoH auciumiuHe «MarteMaTHka
HaIIpaBJICHO Ha:

- 0000IIIeHIEe, CUCTEMATH3AIIHIO, YTIyOJIeHNE, 3aKPEIJICHUE, Pa3BUTHE U JICTATM3AINIO ITOJTYICHHBIX
TEOPETUYECKUX 3HAHUN IO KOHKPETHBIM TeMaM y4eOHON AUCIUTTUHEI;

- (hopMupoBaHHE YMEHHH NPUMEHSTH IMOJYyYCHHbIC 3HAHUS HA MPAKTHKE, PEAIN3alui0 eIUHCTBA
VMHTEJUIEKTYAJIbHOW U ITPAKTUYECKON JEATEIbHOCTH;

- (QopmMupoBaHHEe W pa3BUTHE YMEHHI: HAOIIOAaTh, CPAaBHHBATH, COIMOCTABIISATH, AHATM3UPOBATH,
JieTaTh BEIBOABI U 0000IIECHNS;

- BBIPaOOTKY IPH PEIICHUH ITOCTABJICHHBIX 33124 MPO(PECCHOHATBHO 3HAUNMBIX KaYECTB, TAKUX KaK
CaMOCTOSITEJIBHOCTb, OTBETCTBEHHOCTh, TOYHOCTh, TBOPUYECKAsi HMHUI[UATHUBA.
[IpakTryeckue 3aHATHS TIPOBOIATCS TTOCTIE COOTBETCTBYIOIIEH TEMBI, KOTOPasi 00ECIICUMBACT HAIMYME 3HAHUM,
HEO0OXOIMMBIX IS €€ BBITOJIHEHUSL.



2 METOANYECKUE YKA3AHUSA

Tema 1.1 IIpenesa ¢pynknun. HenpepsiBHOCTL pyHKIMHT

IIpakTnuyeckoe 3ansiTue Nel

BblunciieHne npeaesion
Henab: HayunTbcs BBIYUCIATD NPEeIbl PYHKINMN.

Boinosnus padorty, Bel Oyaere:
ymembs:
V1. pemate npuKIagHbBIe 330a4 B 007acTH MPO(PECCHOHANTBHON NS TeTHbHOCTH.

BrinoJsiHeHHe MpaKkTHYecKoil padoThl c1oco0CTBYeT (POPMUPOBAHUIO:

OK 01 BriGupathk cioco0bl pemieHust 3a1au npo(eccCuoHaNIbHON NesITeNbHOCTH, TPUMEHUTENIBHO K
Pa3IMYHbIM KOHTEKCTaM;

I[IK 4.6 - OcymiecTBasTh pa3pabOTKy, aJanTallMi0 PEIEnTyp XOJIOJHBIX U TOPSYHX JECEPTOB,
HallUTKOB, B TOM YHUCJIE€ aBTOPCKUX, OPEHIOBBIX, PErHOHAJIBHBIX C YUETOM HOTPEOHOCTEH pa3IMYHbIX
KaTteropuil norpedurene, BUAOB U GopM 00CTYKMBAHUS;

I[IK 5.6 - OcymectBiars pa3paboTKy, aJanTaluio penentyp Xiae0o0ylIo4YHBIX, MYYHBIX
KOHJUTEPCKUX U3ENUM, B TOM YHCIE aBTOPCKUX, OPEH/IOBBIX, PETUOHAIBHBIX C YYETOM MOTpPEeOHOCTEH
Pa3IMYHbIX KaTeropuil moTpeduTenei;

[IK 6.2 - OcymiecTBIsTh TEKYIIEE IUIAHUPOBAHWE, KOOPAMHAIUIO NESITEIBHOCTH MOIYUHEHHOTO
MepcoHaia ¢ y4eTOM B3aUMOJICHCTBHS C IPYTUMHU MOAPpa3/IeIICHUSIMU;

IIK 6.3 - Opranu3oBbIBaTh pecypcHoe obecrieueHne eI TENhbHOCTH IO JYMHEHHOTO TIEPCOHANIA;

MarepuajbHoe o0ecnieueHue:
WHIUBUAYaJIbHbIE 3aaHUsI, KOHCIEKTHI JIEKIIUH.

3aganue:
[To BBITIONTHEHUIO 3a/JaHUS TEXHOJOTUUECKOU KapThl TPEOYETCSI BEIYUCIUTD MIPEAeI bl (DyHKITHI:

1. lim,_,(2x3 — 10x? — 4x + 5)
2 lim 3x%2-11x+6
' X3 px2_5x-3
3 lim 11x3-5x%2—6x+10
) X200 gx4—8x2+2
sinZ

: 2
4, lim,._,, —

5. lim,._., (1~ i)sx

X

Ilopsinok BbINOJTHEHHS PadOTHI:

Haiigure npenen gyHKINU, UCHIONB3YS TEOPEMBI O MIpeIeax.

Ecnu nonyunnachk HEONpeIeIeHHOCTh, ONPECIIUTE €€ BUJI U CIIOCO0 PACKPBITHSL.
[IpeoOpasyiiTe GyHKIMIO U PACKPOWTE HEOTPEAEICHHOCTb.

Brruncnure npenenn.

el NS =

Xoa pa0doThi:
Haiitu npenen dyaximm:
1) lim,,(2x3 —10x* —4x+5)

HCHOJ’ILByCM TCOPCMBI O IIpCAcIax:



lim(2x3 — 10x% — 4x + 5)

x—2

=2(1imx)3—10(limx)2—4}Ci_rgx+5=2-8—10-4—4-2+5=—27

X—2 X—2
. 3x2-11x+6
2) hmx_,3 m
OyHKIUS TPENCTaBIsIeT CO00M OTHOLICHHWE JBYX MHOTOYICHOB, OOpAIIAIOUINXCS B HYJIb B TOUKE
x = 3. [ToaTomy CHayasa npeodpazyem JTAHHYIO byHKUHIO.
JIro00#1 KBaIpaTHBINA TPEXWIECH MOXKHO Pa3JI0KHUTh HA MHOXHUTEIH C TIOMOIIBIO (DOPMYIIBI
ax®+ bx +c=al(x —x,)(x — x,), rae x; u x3 KOpHU KBaJpaTHOI O TpeX4IeHaA.

KopHsiMu KBaJpaTHOTO TpeXuieHa 3x° — 1lx + 6 SBISIOTCS YKMCIA - U 3; 3HAYUT
3

2
3x2—11x+6=3(x—3)(x—2)
. 3
A KOpHM KBaJIpaTHOTO TpexwieHa 2X? — 5X — 3 paBHBI - U 3, CJIEJ0BATENBHO

2x?—-5x—3 = 2(x—3)(x+%)
Bo3Bpaiasce k npeaeiny, uMeem:

2

. 3x2 —11x+ 6 . 3x=3)(x—73) .

o —5x—3  »9 = m

x-3 2x% — 5x—3 X32(X—3)(X+%) x32(X+%)
3x — 2 3lirr?}X—2 3.3-2

1 = X = =

x‘£22x+1_2lirr§x+1 2-3+1

X—

3(x— )

7—1
- =

11x3-5x2-6x+10
6x4—8x2+2

3) lim, .,

Tak kak MHOTOWICHBI B YHCIWUTEIC MW 3HAMEHATele CTpEMATCA K 00, TO TOJy4YaceM

HCONIPCACICHHOCTE BHAA [:] ,Z[J'ISI €C PACKpPBITUA pa3aciiuM KaXJ0€ Ccjl1aracMoc 4YHUCIUTCIA U

3HaAMEHATEIIsI Ha x*. Torna MTOTYYHM:
) . 11x* 5x* 6x 10 11 5 6 1
11x% — 55% — 6x + 10 = T TETE T THETETE o
lim 3 > = lim I 7 = lim = ===10
=T Gx® — Bx* + 2 =7 ] _ B + 2 X 6 — —Evr + & G
AT TR oA
. X
sin
4) lim
x-0 X
UToObl  BBIUMCIAUTH Tpenaen  (PYHKIUMH, HYKXHO BOCIOJB30BAaThC  (GOPMYJIOH  TEPBOTO
. sinx
3aMedvaresibHOro npezaena: lim,._, -~ = 1.
1
YMHOXUM YUCIIUTEb U 3HAMEHATEIb IPO0Ou Ha >
sinE 1sinE 1 sin£ 1 1
lim 2=limu=—lim x2=—-1=—
x-0 X x-0 1 2x-0 X 2 2
7x

5) lim,.—.. (1 - i)sx

X
[IpeoOpazyeM ¢GyHKIHIO Tak, YTOOBI MOXKHO OBLJIO MPUMEHUTH BTOPOM 3aMeuaTeNbHBIN Mpenen :

X
lim,_,, (1 + i) = e. BBegeM HOBYIO IEPEMEHHYIO: X = —3Y; X — 00; y — 0.
] 3\ 5% ) 3 5:(=3y) ) 1\~ 15y 15 1
hmx—mo (1 - ;) = hmy—mo (1 - —_33/) = llmy—»oo (1 + ;) =e = eE



dopma npeacTaBJIeHUsi pe3yabTara:
BBITIOJTHEHHAS padoTa.

Kpurepun onenkn:

- «OTnyHO» -  yMeHHS C(OPMHUPOBAHBI, BCE 3aJaHMS BBINOJHEHBI IPABHIBHO, 0e€3
apu(METHYECKUX OINOO0K, pemeHne 0(hopMIIEHO aKKypaTHO, C HEOOXOAMMBIMH 000CHOBAHHSIMU.
- «Xopowo» - HEKOTOpble YMeHHs C(OPMHpPOBAaHbl HEJOCTATOYHO, BCE 3aJaHUS

BBITIOJTHEHBI, HEKOTOPHIE BBl 33JJaHUN BBITIOJIHEHBI ¢ omuOKkaMu. bezommboyno BeimonHeHo 80-89 %
BCEX 3a/IaHUN.

—  «YOBIETBOPHUTENBHO» - HEOOXOJUMBIE YMEHUS B OCHOBHOM C(OpPMHpPOBAHHI,
OOJNIBIIMHCTBO ~ 3aJaHUU BBINOJIHEHO, HEKOTOpBIE M3 BBHIMOJHEHHBIX 3aJaHUW COJEpkKAaT ONIMOKH.
be3ommnbouno BeimonHeHo 70-79 % Bcex 3a1aHui.

- «HeynoBneTBopuTeNbHO» - TEOPETUYECKOE COJEpKAHHE Kypca HE OCBOEHO, HEOOXOAMMBbIe
yMEHHs HE CQOPMUPOBAHBI, BHITIOJIHEHHbIE YUeOHbIE 3aJaHUs coJiepKaT Tpyoble omuOku. be3ommboyHo
BBINOJIHEHO MeHee 70% Bcex 3aaaHuil.

Tema 1.2 OcHoBbI U] PepeHIIHATBLHOTO UCUHCTEHUS

IIpakTuyeckoe 3ansitue Ne2

IMpasuaa nudpdepennupoBanus. Texnuka nuddepeHunpoBaHUA

Heab padorsi: [IpoBepuTh Ha NMpakTUKE 3HAHME TMOHATUS MPOU3BOAHOMN (QYHKIMH, YMEHHE HAXOAUTh
MIPOU3BO/IHBIE AIEMEHTAPHBIX (PYHKUIUHN, CIOKHBIX (DYHKIUH.

Bbinosinus padory, Bol Oyaere ymern:

V1. pemats IpUKIaaHBIC 3a/1a4M B 00JaCTH PO (PECCHOHATILHOM TSI TEIHOCTH;

VYo 02.03 nmnanupoBaTh NPOIIECC TTOUCKA;

VYo 02.04 cTpyKTypupOBaTh MOJTy4aeMyr0 WH(POPMAIHIO; BBIJACISATh HanOO0JIee 3HAYUMMOE B ITEpEUHE
nHpopMaIuu;

VYo 02.05 oneHuBaTh MPAKTUYECKYIO 3HAYMMOCTh PE3YJIbTATOB MOUCKA.

BbinosiHeHMe IPAKTHYECKOH PadoThI croco0cTBYET (DOPMUPOBAHUIO:

OK 01 Beibuparp crocoOsl pemieHus 3aaa4d npohecCHuoHaIbHON eATeIbHOCTH, IPUMEHUTEIBLHO K
Pa3IMYHBIM KOHTEKCTaM;

OK 02 OcymiecTBasATh MOUCK, aHAJIW3 U UHTEPIIPETAINIO HHPOpMaIuy, He0OX0IUMON TSt

BBIITOJIHCHUA 3a4a4 HpO(beCCHOHaHBHOﬁ JACATCIIbHOCTH.

I[IK 1.4 - OcymecTBiasiTe pa3pabOTKy, aJanTalyio peuentyp noiny}padpukaTtoB ¢ y4eTOM
MOoTpeOHOCTEN pa3IuYHbIX KaTeropuil moTpeduTeseid, BUI0B U (GopM 00CTyKUBAHUS;

[IK 2.8 - OcymiecTBisTh pa3paboTKy, aJanTallio PEeUenTyp ropsuux OIrof, KyIMHAPHBIX U3IEIHA,
3aKyCOK, B TOM YHCJE aBTOPCKHX, OPEHIOBBIX, PErHMOHAIBHBIX C YY€TOM MOTPEOHOCTEH pa3IUYHBIX
KaTteropuit norpedureneii, BUAOB U GopM 00CITYKUBAHUS;

I1K 3.7 - OcymiecTBasTh pa3pabOTKy, aAalTAUI0 PEHENTYpP XOJIOIHBIX OO, KyTUHAPHBIX U3/EIHi,
3aKyCOK, B TOM YHCJE€ aBTOPCKHX, OPEHIOBBIX, PETHMOHANBHBIX C Y4€TOM MOTPEOHOCTEH pa3IuYHBIX
KaTteropuit noTpedureneii, BUA0B U GopM 00CTYKUBAHUS;

I[IK 4.6 - OcymectBuarh pa3paboTKy, aganTallio0 pPELenTyp XOJOIHBIX M TOPSYUX JECepTOB,
HANmUTKOB, B TOM YHCIIE aBTOPCKUX, OPEHIOBBIX, PETHOHANBHBIX C YYETOM MOTPEOHOCTEH pasTUYHBIX
KaTteropuit norpedureneii, BUA0B U GopM 00CTYKUBAHUS;

I[IK 5.6 - OcymectBisath pa3pabOTKy, aAanTalyi0 peUuentyp XJIeO0OyTOYHBIX, MYYHBIX
KOHJUTEPCKUX HM3ACTUIN, B TOM YHUCIIe aBTOPCKHUX, OPEHJOBBIX, PETHOHAIBHBIX C YYETOM MOTpeOHOCTEH
Pa3IUYHBIX KaTeropuil moTpeOuTeNnei;



I[IK 6.4 - OcyuecTBiasITh OpPraHU3alMI0 U KOHTPOJIb TEKYILEH JESITEIbHOCTH I0JYUHEHHOTO
HepcoHana.

MarepuajbHoe o0ecnieyeHue !
TeopeTndeckuii MaTepuan METOAMYECKON pEKOMEHIAINN K MMPAKTHIECKON padoTe.
WupuBuyanbHbIe KAPTOUYKH C BAPUAHTOM IMPAKTHUECKOM PabOTHI.

3amanue:

[To BbIMOJIHEHUIO 3aJaHUSI TEXHOJOTUUYECKOW KapThl TpeOyeTcs HAWTH 3HAYCHHUE MPOU3BOJIHOU
TaHHOU (DYHKIMY B JAHHOW TOYKE.

y=2x"-3x+5, x=0 16) y = (x—3x* +5)%, x=0;
2)y=7x>-6+3x% x=0; 17)y = (7x— 1+ 4x%)°, x =0;
3)y=12-3x+2x% x=0; 18) y = (¢ + 1)?, x=0;
4 y=x"—4x*+x, x=0; 19)y=(1-2x)", x=0;
5)y=2Ix+3x°+7x° =5, x=0; 20) y = (4x + 5x* — 7)%, x = 0;
6)y=x>-3x", x=1; 2)y=~X+1, x=0;
Ty=(x+1)-2x3 x=1; 22)y=/2x%2 +3, x=0;
8)y=dx - (7x2+5),x=1; 23)y=4-7x%, x=0;
9)y=(2+3x) - (x—1), x=1; 24)y = 3X3, x=1,
10) y= (6x—3x%) - (x> +2), x=1; 25)y=\2X°, x=1;

X+1 1
11)y:—2, x=1; 26)y= ——, x=0;

X X+1

X
12)y=——, x=0; 27)y = , X=0;
Y i Y= 3 0k
13)y= 2x° x=0; 28)y = x=1;

3X+5’ ' 4X—3X2' ’

7 —2X
14)y= 3 , X=1; 29)y = 3 , X=0;

X 5x° +3

X 1

15)y:—2, x=0; 30)y:—2, x =0.

3-2X 6—7X

HaiiTn npon3BoaHbIe CJOKHBIX PyHKIMIA:

1. y=(5x3—2x)°®

2. f(x) =3sin(2x — %)

3. f(x) = arcsin4x + arccos?x
4.f(x) =logs(7x* —5x3 + 1)

5.f(x) —In 1+cosx

1-cosx

Ilopsinok BbINOJTHEHHS PadOTHI:

1. Onpenenuts Buj GpyHKIMU. BBECTH MPOMEXKYTOUHBIH apryMeHT.



2. OmnpenenuTbh, KakuMH npaBuiamMu JU(GGEPEeHIIMPOBAHUS HYKHO BOCIOJB30BATHCS.
[IpruMeHUTH COOTBETCTBYIOILIEE PABUIIO.

3. Hcnonp3ys Tabauily npou3BOAHBIX, HAWTH MPOU3BOAHbIE (DYHKIIUH.

4. PackpbITh CKOOKH M MIPHUBECTH MOJAOOHBIE, €CIIU 3TO YIIPOCTHUT 3aMUCh (PYHKITUH.

Xoa paGoThI:
Onpenenenune: [IpousBognoit ¢pynkuun f(x) (f(xo)) B TOUKe Xo HA3BIBACTCS YUCIIO, K KOTOPOMY
af(wy Flwg +dwy —f(x ]

= npM Ax
CTPEMHTCS PA3HOCTHOE OTHOIICHHE &% LS , CTpEeMSIIIEMCS K HYIIIO.
IIpou3BoaHbIe 3JIeMEHTAPHBIX PYHKIMA.
fi ) Fix)
c — const ]
e et = 1
Cia g
=" =" lna
1
I = -
X
log 1
3 =ln 3
Sin s COS ¥
Cos = — Sinx
1
tax =
COS<

IIpaBuna nuddepeHuupoBanms
Ecmm y pynkuuii f(x) u g(x) cymecTByroT Npou3BOAHbIE, TO
Dif() £ =) = flx) £ ellx)
2cf(x)) = o f(x), rae ¢ - const
B0 g = Fl) + ()
4 flixll] _ Filwd glm) = f(x) - )
o) a°(x)

Haiitu mpou3BoHbIC PYHKITHI:

1. g(x) = (1 —4x?)?0
DyHKIMA ABIAETCA CIOKHOM cTeneHHoil. BeeaeM NpoMeskyTouHblid aprymenT u = 1 — 4x2. Jlna
nuddepeHIMpPOBaHUs HY)KHO BOCIIOIb30BaThest hopmysto (u™)' = nu~1 - u’
y =10(1—4x2)°- (1 —4x?)" = 10 (1 — 4x2)°(—8x) = —80x(1 — 4x?)°

.1
2. f(x)= sin-x - cos 2x

OyHKIMS MPEICTABIIAET COOOH MPOU3BEICHHUE ABYX CIOXKHBIX TPUTOHOMETpUYecKuX (yHKiuid. [losTomy
CHavaJia BOCIoJib3yeMcs npaBuioM auddepeniuposanus (U -V) =U'V + UV’

1 1
f'(x) = (sinzx - cos2x)’ = (sinzx)’COSZx + Sinzx(COSZX)’
BBeznem nmpoMexyTOUYHBII apryMeHT : Ui IepBOi QyHKIUHN U = %x, 1Sl BTOPOH (PYHKIMHU U = 2X.
[lpu auddepeHUPOBaHUN HUCMONB3yeM cieaywomue ¢Gopmyns:  (sinu)’ = cosu-u', (cosu)' =
—sinuu'.



1 1 1
f'(x)= (sinix - cos 2x)’ = (Sinzx)'COSZX + sin Ex(cost)’

1 1\ 1
=cos=x" (—x) *c0S2x + sin 2% (—=sin2x) - (2x)’

2 2
1 1 1 )
= -C0SZX'C0S2x — 2sin=x - sin2x.
2 2 2
3 23x+5x2
Y= log, (3+10x)
OYHKIUS TPENCTABIsAET COO0OM YaCTHOE JBYX CIOXHBIX (PyHKumil. [ToaToMy cHavasa BOCHOJIb3yeMCst
v\ _u'v-uwv
npaBuiIoM auddepeHupoBanus v) =z

(23%+5%%)" - 1og, (3 + 10x) — 23**5%° - (log, (3 + 10x))’

(log,(3 + 10x))?
BBesieM NPOMEXYTOYHBIH apryMeHT : Julsl mepBoi QyHKuMu u = 3x + 5x2, mnsa BrOpoi (yHKIMM
u =3+ 10x.

IMpu quddepeHpoBaHuy UCOIb3yeM cieayromue gopmyast: (a*)’ = a*lna - u', (log, u)' =

!

y:

!

ulna
2 2 3x+5x2 2 3x45x2%
(2324552 110g, (3+10x)—23¥+5%% . (log, (3+10x))r 2 In2 (3x+5x2)1log,(3+10x) -2 (3+10x)ln2(3+10x)/

y = (log,(3+10x))? - (log,(3+10x))? -

3x+5x2 _53x+5x2, 10
2 In2(34+10x)log,(3+10x)—2 Grioninz

(log,(3+10x))2

4. f(x) = arcsin%x + arccos5x

OyHKIMS TpencTaBiIsieT coO00l CyMMy JABYX CIOKHBIX  OOpaTHBIX TPUTOHOMETPUUYECKUX (YHKUHUH.
[TosTomMy cHauasa Bocnosb3yeMcs npasuiom auddepentmposanust(U + V) = U' + V',

3
f'(x) = (arcsin§x> + (arccos5x)’

. . 3 .
BBeneM mpoMexyTOuHBII apryMeHT : U1 TepBOM PYHKIUU U = <X, JUls BTOPO# byHKIMKM U = 5x.

IIpn muddepeHnmrpoBaHuy UCIONBL3yeM ciaenyiomue dopmynsl: (arcsinu)’ = \/% ; (arccosu)’ =
ur

C Viu? ,
f'(x) = (arcsin%x) + (arccos5x)'=

5.f(x) = arccosV1 — e?*

ODYHKIUS SBJISICTCS CIIOKHOM OOpaTHOW TPUTOHOMETPUYECKOW. BBemeM NpOMEXyTOUHBIH apryMeHT
ur

Vi-u?

3 5

T 1952
5 \/1' 92 V1-25x
25X

J%Ex)z(ix) _m

(5x)" =

u =1 —e?*. Jing nuddepeHnnpoBaHus HY»KHO BOCIIOIb30BaThCS (bopMynoﬁ (arccosu)' = —

!
f'(x)= (arccos\/ 1-— er) =— (V1 —e?)
J1—([1—e?)

[IpoMEeKYTOUHBIH apryMeHT SBISETCA TaKXKe CIOKHOW (yHKIMeH. BBemeM © JUIsi HEro HOBBIM
[POMEKYTOYHBIH apryMeHT
u=1-—e*

Jlist iuddepeHIMpoBaHus HYXKHO BOCIOJIB30BaThCs (POPMYIIOit
/

(Vu) =

2V
f'(x) = (arccos\/l — er)' = —\/ﬁ- (\/1 - ezx),
— _ 1 . 1 '(1—62x)’= _l;(_zex)

VIi—1+e% 2V1—e* e*2y/1—e*



®opma npeacTaBIeHUs pe3yJibTaTa: BHIIOJHEHHAs paboTa.

Kpurtepuu onenku:

Ounenka "oTaM4HO'" CTaBUTCS, €ClHM padOTa BHIMOJHEHA B IOJHOM 00BEME C COONIOACHUEM
HEOOXOIMMOM TIOCIEOBAaTEILHOCTH JICWCTBUI; B OTBETE€ MPABWJIBHO W AaKKypaTHO BBIOJHEHBI BCE
3aIMCH U BBIYUCIICHHS.

Onenka ''Xopomo'" CTaBUTCS, €CIM BBIIOJHEHbl  TpPeOOBaHMS K OLIEHKE "OTIMYHO", HO
JOMYIIEHBI 2-3 HeAoYeTa.

Ouenka "y10BJIETBOPUTEIBHO'" CTaBUTCS, eclii paboTa BBIMOJIHEHA HE MOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO TIO3BOJIAET TOJIYYUTHh IMPABHIBHBIC PE3yJAbTaThl U BBIBOJBI; B XOJE
pOBeACHUS pabOTHl OBLIN OTYIEHBI OLTHOKH.

OuneHka ''HeyI0BJIETBOPHUTEIbLHO'" CTaBUTCS, €CIM pa0dOTa BBIMOJIHCHA HE TOJHOCTHIO WIIH
00BEM BBITIOIHEHHON YacTH pabOThI HE TI03BOJISET CIeNIAaTh MPABMIIBHBIX BHIBOJIOB.

Tema 1.2 OcHoBbI U] (PepeHIIHATBLHOTO UCUHCTEHUS

IIpakTnueckoe 3ansitue Ne3

Beruucienne nNpou3BOAHBIX CI0KHBIX (PYHKIIUH
Heab: HayunTbcs HaXOAUTH POU3BOIHBIE CIIOXKHBIX (PYHKIIMH.

Brinosinus padory, Bel Oynere ymers:

V1. pemats mpUKIaIHBIC 3a/1a4U B 00J1aCTH TPOGECCHOHAITBHON e TETFHOCTH;

VYo 01.02 ananu3upoBaTh 3a1a4y U/WIU TPOOIEMY U BBIJIEIATH €€ COCTaBHBIC YaCTH;

VYo 02.03 nnanupoBaTh NPOILIECC TTOUCKA;

VYo 02.04 cTpyKTypupoOBaTh MOJIy4aeMyr0 HH(POPMAIIHIO; BBIACISITH HanOO0Iee 3HaYNMOE B TIEPEUHE
nHpopMaIuu;

VYo 02.05 oneHnBaTh MPAKTUYECKYIO 3HAYUMOCTh PE3YJIbTATOB MOUCKA.

BbinosiHeHMe MPaAKTHYECKOH padoThI crioco0cTBYeT (DOPMUPOBAHUIO:

OK 01 Beibuparp croco0Osl pemieHus 3aaa4d npohecCHuoHaIbHON eATeIbHOCTH, PUMEHUTEIBLHO K
Pa3IMYHBIM KOHTEKCTaM;

OK 02 OcymiecTBasATh MOKCK, aHATIU3 U HHTEPIIPETAINI0 HHPOpMaUK, HEOOX0IUMOMN IS

BBIITOJIHCHUA 3a4a4 HpO(beCCHOHaHBHOﬁ JACATCIIBbHOCTH.

I[IK 1.4 - OcymecTBiare pa3pabOTKy, ajanTaldio peuentyp mojaypabpukaToB C y4eTOM
MOTpeOHOCTEH PA3IMYHBIX KaTEropuid MoTpeduTeeH, BUAOB B GopM 00CTy)KUBaHUS;

IIK 2.8 - OcymiecTBisTh pa3paboTKy, aJanTallio PEeUenTyp ropsuux OIrof, KyIMHAPHBIX U3EIHA,
3aKyCOK, B TOM YHCJE aBTOPCKHX, OPEHIOBBIX, PErHMOHAIBHBIX C YY€TOM MOTPEOHOCTEH pa3IUYHBIX
KaTteropuit norpedureneii, BUAOB U GopM 00CTYKUBAHUS;

I1K 3.7 - OcymiecTBasTh pa3pabOTKy, aAaNTalUIO0 PELENTYP XOJIOIHBIX OO/, KyJIUHAPHBIX U3CIUH,
3aKyCOK, B TOM YHCJE aBTOPCKHUX, OPEHIOBBIX, PErMOHANBHBIX C YY€TOM MOTPEOHOCTEH pa3IUYHBIX
KaTteropuit norpedureneii, BUAOB U GopM 00CITYKUBAHUS;

I[IK 4.6 - OcymectBiars pa3pabOTKy, aJanTaiMio PEHenTyp XOJOJHBIX M TOPSYUX JIECEPTOB,
HANUTKOB, B TOM YHCIIE aBTOPCKUX, OPEHIOBBIX, PETHOHANBHBIX C YYETOM MOTPEOHOCTEH pasTUYHBIX
KaTteropuit notpedureneii, BUA0B U GopM 00CTYKUBAHUS;

I[IK 5.6 - OcymecTBusiTh pa3pabOTKy, aAanTaldi0 pPELUenTyp XJI1e00OyTOYHBIX, MYUHBIX
KOHJUTEPCKUX HM3AENUl, B TOM YHUCJIE€ aBTOPCKUX, OPEHIOBBIX, PETMOHANBHBIX C y4ETOM MOTpeOHOCTEH
Pa3IUYHBIX KaTeropuil moTpeduTenei;

I[IK 6.4 - OcymecTBiasTh OpPraHu3alyi0 M KOHTPOJb TEKYIIEH AEsTENIbHOCTH IOJIYUHEHHOTO
repcoHana.



MarepuajibHOe o0ecnedeHHe: WHAWBUAYAIbHBIC 3a/laHUs, KOHCIEKTHI JIEKIHH, Tabmuna
HpOI/I?;BOI[HbIX.
3amanue:

1o BBINIOTHEHUIO 33JaHUS TEXHOJIOTUYECKON KapThl TpeOyeTcs HATH MPOU3BOIHBIEC (DYHKIIUI

1. y=(5%-2x)"

2. fFx) = 3sin(2x —'4—’]

3. flx) = arcsindx + arccos®x
4. flx) =logs (7x*—5x* + 1)
5 IJ.+|:|:-3.r

flx) =in

W l-cosx

HOpﬂ}IOK BbIITOJTHCHHUSA paﬁoTI)I:

1. Omnpenenute Bun Qyakauu. Ecnu  QyHKIMS — SBASETCS  CIOXKHOW, TO BBEAWTE
MIPOMEKYTOYHBIA APTYMEHT.
2. Ompenenute, KakuMu TpaBuiaamMu audQepeHnrnpoBaHus HYKHO BOCHOJB30BaThes. lIpumennte
COOTBETCTBYIOIIEE TIPABUIIO.
Wcnonb3ys Tabauily Npou3BOIHBIX, HAMIUTE MPOU3BOHBIE PYHKIUH.
4. Packpoiite CKOOKH M PUBEAUTE TTOAO0HBIE, €CITH 3TO YIPOCTUT 3aMKUCh (YHKITUH.

w

Xox pa0doThI:
Haiitu mpou3BoHbIE PYHKITHI:
1. glx) =(1—4x?)®®

OyHKIUS SBISETCS CIOKHOW CTETEHHOW. BBemeM MpoOMeXyTOYHBIM apryMeHT — u =1 —4x*. Jlna
mddepeHInPOBaHUS HY;KHO BOCIOIB30BATHCA POPMYIIOH (u™) = nu"~* - o

y = 1001 — 40 - (1 — 4x7) = 10 (1 — 427)%(=8x) = —80x(1 — 422
2. flx) = sinfx »cos 2x

OyHKIMS PEACTaBISET CO00I MPOU3BEIEHUE ABYX CIOKHBIX TpUTOHOMeTprudeckux GyHkiui. [losTomy
CHayaJia BOCIIOJIb3yeMcs ITpaBuiioM quddepeHnupoBanus (I - 1?]' =UV+ UV

1 1 ]
flx) = {sin;x ~cos 2x) = (sin ;x] cos2x + sin ;x{cusEx]

. N 1 .
BBeieM npoMexKyTOUYHBIM apryMeHT: JUls TIEpBON QYHKIMHK u =%, JUIs BTOPOH QyHKIMM u = 2x.

IIpu nudpepeHIMpOBaHUHU UCTIOJIb3YeM ClleAyIolre QOPMYIbL: (sinu) = cosu - u, (cosu)’ = — sinua.

- 1 1 ] ,
flx) = {sin;_r rcos 2x) = (sin ;.r] cos2x + sin ;x{cusEx]
1 1 1 i I | 1 1
=cos—x-|-x] " cus?x+s:’n—x-{,—s:’n2x} : '[.2.:;'} = —cos—xcosixy — 2sin— x - sin2x.
2 2 2 2 2 2

A3T+5T"

3.y =

Ioga (3+10x)
CDYHKI_II/I}I MMpEACTaBJIACT co000¥f 4acTHOE ABYX CJIOXHBIX (bYHKLII/IIZ HOBTOMy CHa4alla BOCIIOJIb3yCMCA

U v-ow

I..-;'

.
npaBwioM auddepeHupoBanus (l-) =




(2345Y  log, (3 + 10x) — 275 . (log, (3 + 10x))
(log, (3 + 10x))*

Yy =

BBenem npoOMEXyTOUHBIA apryMeHT: Ui MEpBOM (PYHKIMHM u = 3x +5x°, I BTOPOH (YHKIUHU
u =3+ 10x.

IIpn mudpepennrpoBaniu UCTIOIL3YEM CIIEayroIHUe GOPMYIBL: (a*) = a*Ina - o, (log, u)' = S,

ulng

L@ g (34100255 (log (3410my 270 In2 (35455 Tog, (34100) -2 e 40y
y = ']"a;:'-"‘l'l"-"-" - |:|=,g_,|.1+1:.'l.'||;I -
10
L3+ M ldnd

Byt . - n o n $+Ext
2T 234+ 10x) I, (34 10x) - 2F

|:|=_g_,|.'|+1:.'l.'||;I /
3
4, f{x] = nrcs:'ngx+ arccosax

@OyHKIUS TPEACTaBIsAET CO00H CyMMY JBYX CIOKHBIX  OOpaTHBIX TPUTOHOMETPUYECCKUX (DYHKIIMH.
[TosToMy cHayasIa BOCIONB3yeEMCS PABUIOM Iu(PepeHIupoBanus (U +V) = U + V.

Flx) = (nrcs:'ng.r) + (arccosdx)’

BBeneM nmpoMexyTOuHBIN apryMeHT: JUIsl IepBOM QYHKINU u = Ex, JUTSI BTOpO# YHKITUH u = 3x.

1w

[pu uddepeHIupoBaHIH HCTIONB3yeM crexyromue Gopmymsr: (arcsinu)’ = ; (arccosu)' = ——

flx) = (ﬂrcs:'n fr) + (arccossx)'=—— (ix)

o}

3 5
x) = - e ————
J 1-(5x }-{ 5x) = T V1-15rx

5. flx) = arccosV1 — =

OyHKIMS SBISETCS CIOKHOM 00paTHOW TpUrOHOMETpUYeckoil. BBemeM mnpoMexyTOUYHbBIN apryMeHT

u =vI—e=. Jlng muddepeHnnpoBaHns HyKHO BOCIIONb30BaThcs popmynoii  (arccosu)’ =

flll:.r] = {nrccus V1— = I'I = ﬁ {".'L g

[TpomMexXyTOUHBIN apryMEHT SIBJISICTCS] TAKXKe CIIOKHOUN GyHKIHeH. BBeneM u 1 Hero HOBBIM
MIPOMEXYTOYHBIN apryMeHT u =1 — e,

vi—u

Jis mudpbepeHIMPOBAHKUS HY)KHO BOCIIOIb30BaThC (HOPMYIOH
- _
{MEI} - p Ty
ey _ f- Y L T =) L L g 2y _
_f{x} —{nrccus\-l—e‘i ——vl,m-{\.-l—el} = - .'_-'{-J'_gl} =

_l L - {_zg"'} =

g% Iyl —gr W l—ger

®opma npeacTaBaeHus pe3yJbTaTa: BHIIOJHEHHAs paboTa.

Kputepun onenkn:
—  «OtrauyHO» - yMeHUs COPMHUPOBAHBI, BCE 33aJaHUs BBHINOJIHEHBI IPABUIILHO, 03
apu(pMeTHYECKHX OUINO0K, perieHre 0(hopMIEHO aKKypaTHO, ¢ HEOOXOAMMBIMH 000CHOBAaHHSIMU.



- «XopoIio» - HEKOTOpble yMEHHsI CHOPMHPOBAHBI HEIOCTATOYHO, BCE 3aTaHUS
BBITIOJIHCHHBI, HCKOTOpBIe BUJIbI 3a[[aHPIﬁ BBITIIOJIHCHEBI C OH_II/I6KaMI/I. BC3OH_II/I60‘IHO BBIITIOJIHCHO 80'
89 % Bcex 3aJaHui.

- «Y IOBIIETBOPUTEIBHO» - HEOOXOJMMBIE YMEHHS B OCHOBHOM C(OPMHPOBAHBI,
GOHBH_II/IHCTBO 3aI[aHI/II\/'I BBITIOJTHEHO, HGKOTOpBIe M3 BBIITOJIHCHHBIX 3aI[aHI/H>'I coz[epncaT OH_II/I6KI/I.
Be3ommnbouno BeimonHeHo 70-79 % Bcex 3aqaHuM.

- «HeymoBIeTBOPUTEIBHO» - TEOPETHUYECKOE COJCpKAHUE Kypca HE OCBOCHO,
HEOOXO/IMMbIE YMEHHUsI HE C(POPMHUPOBAHBI, BBHITIOJHEHHBIC YU€OHBIC 3aJaHHs COJEpKaT rpyobie
omnOku. be3ommnbouno BeImoHEHO MeHee 70% Bcex 3amaHmid.

Tema 1.2 OcHoBbI 1H(pPepeHIIUATBLHOTO HCYHCTEHUS

[MpakTHyeckoe 3ansaTHe Ned

HccaenoBanue GpyHKIUH U OocTpoeHUe rpaguKoB

Heab padorbl: Hayuuthcs uccnenoBarh GyHKIUU U CTPOUTH I'paduku PyHKIUI.
Bbinosinus patdory, Bel Oynere:
ymembp:

V1. pemats pHUKIaIHBIC 3a/1a4U B 00J1aCTH TPOPECCHOHATIEHON IEeATETbHOCTH;

VYo 01.02 ananu3upoBaTh 3a1a4y U/WIU TPOOIEMY U BBIJIEIATH €€ COCTaBHBIC YaCTH;

VYo 02.03 nmnannpoBaTh NpOIIECC TTOUCKA;

VYo 02.04 cTpykTypupoOBaTh MOJTy4aeMyr0 HH(POPMAIINIO; BBIACISATH HanOO0Iee 3HaYNMOE B TIEPEUHE
nHpopMaIuu;

VYo 02.05 oneHuBaTh MPAKTUYECKYIO 3HAUUMOCTD PE3YJIbTATOB IMOUCKA.

BbinosiHeHMe MPaAKTHYECKOH padoThI croco0cTBYEeT (DOPMUPOBAHUIO:

OK 01 Beibuparp crmoco0Osl pemieHus 3amad mpohecCHOHaIbHON eATeIbHOCTH, TPUMEHUTEIHFHO K
Pa3IMYHBIM KOHTEKCTaM;

OK 02 OcymiecTBisATh MOXCK, aHAJIW3 U UHTEPITPETALNIO HWHPOPMAIIMH, HEOOXOAMMOM JIJIst

BBIIIOJIHCHUA 3a4a4 HpO(beCCHOHaHBHOﬁ JACATCIIbHOCTH.

I[IK 1.4 - OcymecTBiare pa3pabOTKy, aanTaldid peuentyp mojaypabpuKkaToB C y4eTOM
noTpeGHOCTEe! pa3IMYHbIX KaTeropuil notpedureneit, BUA0B U GopM 00CTyKUBaHUS;

IIK 2.8 - OcymecTBiaTh pa3paboTKy, aganTaIdio PelenTyp ropsuux O, KyJUHAPHBIX WU3ICTUH,
3aKyCOK, B TOM YHCJE aBTOPCKHX, OPEHIOBBIX, PErMOHAIBHBIX C Y4€TOM MOTPEOHOCTEH pa3IUYHBIX
KaTteropuit norpedureneii, BUAOB U GopM 00CITYKUBAHUS;

I1K 3.7 - OcymiecTBasTh pa3pabOTKy, aIaNTalUI0 PEHENTYP XOJIOIHBIX OO/, KyIUHAPHBIX U3ACTUH,
3aKyCOK, B TOM YHCJE aBTOPCKHX, OPEHIOBBIX, PErHMOHAIBHBIX C YY€TOM MOTPEOHOCTEH pa3IUYHBIX
KaTteropuit norpedureneii, BUAOB U GopM 00CTYKUBAHUS;

I[IK 4.6 - OcymectBiars pa3paboTKy, aanTalMio pPEUenTyp XOJOJHBIX M TOpAYUX JECepTOB,
HANUTKOB, B TOM YHCII€ aBTOPCKUX, OPEHIOBBIX, PETHMOHAIBHBIX C YYETOM MOTPEOHOCTEH pa3IUYHBIX
KaTteropuit noTpedureneii, BUA0B U GopM 00CTYKUBAHUS;

I[IK 5.6 - OcymecTBusiTh pa3pabOTKy, aAanTalUdi0 pPELUenTyp XJIe00OyTOYHBIX, MYUHBIX
KOHJUTEPCKUX HM3ACTUI, B TOM YHCIIe aBTOPCKUX, OPEHIOBBIX, PETMOHAIBHBIX C yY4ETOM MOTpeOHOCTen
Pa3TUYHBIX KaTeropuil moTpeOuTeNnei;

I[IK 6.4 - OcymecTBiasTh OpPraHu3alyi0 M KOHTPOJb TEKYIIEH AEesITENIbHOCTH IOJIYUHEHHOTO
IepcoHaa.

MarepuajibHoe obecnieyeHue:



I/IHI[I/IBI/II[yaJIbHBIC 3aJaHusd, Ta6m/1ua HpOH?;BOI[HBIX, KOHCIICKTHI JIGKL[I/If/'I, y‘-I€6HI/IKI/I
3amanmue:

[To BBHINOJHEHUIO 3aJ]aHUsI TEXHOJOTHUECKOW KapThl TpeOyeTcs: ucciaenoBaTh (PyHKIHMIO MO OOImen
CXeM€ U OCTPOUTH ee rpaduk:

1. f(x) = 52% — 325,
2. flx) =

X
-4

=
IMopsiiok BbINOJIHEHUS PadOTHI:
1. IlpoBectu ananu3 3a1aHHON (DYHKIIUM 110 OOIIEH CXeMe.
2. TloctpouTts rpaguk GyHKINH.
Xoa paGoThI:
Oowan cxema ucciedosanus pynKyuil.
1. Haiiti obnacte onpenenenus ¢pyakuuu D (y).

2. HaiiTu (ecnu 3T0 He BBI3BIBAET 3aTPYIHEHUI) TOUKH IepeceyeHus rpaduka ¢ ociMu KOOPAUHAT
(mpu X =0 u ipu y = 0).

3. UccnenoBath QyHKITUIO HA IEPUOTUIHOCTD, YETHOCTh M HEUETHOCTD.

4. Haiitu uHTEpBajIbl MOHOTOHHOCTH, TOUKH SKCTPEMYMOB U 3HauU€HUsI (QYHKIMH B 3TUX TOYKaX.
5. Haiiti uHTEpBaJIBI BHITYKIOCTH (BOTHYTOCTH) M TOUKH Meperunoda rpaduka QyHKIHH.

. Haiftu acumnToTs! rpaduka GyHKITUN.

. HaiiTu nonosmHuTeNnbHbIE TOUKH U TOCTPOUTH I'pa UK MO pe3ylbTaTaM UCCIIeOBaHUS.

8. Haiitu 065acTh 3HAaYCHUIA.

Anzopumm HaAxoxcOeHUA IKCMPEMYMOE PYHKUUU U UHMEPBANLOE ee MOHOMOHHOCHIU C
HOMOUbIO NEPBOIL NPOU3BOOHOUL

1. Haiitu o6acts onpenenenust QyHKIIMK U MHTEPBAIIbI, Ha KOTOPBIX () YHKIMS HENPEPHIBHA.
2. Haiitu npousBoanyto ¢yukiuu f '(X).

3. Haiitu xputhueckue Toukd QyHKuuu Yy =f(X), T.e. TOYKHM, NpHHAMIEKAIHE OOIACTH
ornpenenacHuss GyHKIUH, B KOTOPBIX pou3BoaHas f '(X) oOpariaercs B Hy/Ib WM HE CYIIECTBYET.

4. UccnenoBath xapakrep usMeHenus ¢pyukimu f (X) u 3Hak npousBoaHoi f '(X) B mpomexyTkax, Ha
KOTOpbIC HalJICHHBIC KPUTUIECKUE TOYKH JIESAT 001acTh onpenaencuus pynkuuu y = f (x).

5. OTHOCHUTEIBLHO KaXxaoi KpHTH‘IeCKOﬁ TOYKH OIIPEACINUTD, SABJSCTCA JIM OHA TOYKOH MakKCuMyma,
MHUHUMYMaA WUJIA HC SABJISACTCA TOYKOH OKCTpEMYyMa.

IlomMHM: KpuTHYecKass TOYKa Xp €CTh TOYKAa MHHUMYMA, €CJIM OHA OTHENAET NPOMEXYTOK, B
kotopoM f '(X)<0, ot mpomesxyTka, B koTopom f '(X)>0, u Touka MakcuMyma - B IPOTUBHOM ciaydae. Eciu
KE B COCEIHUX MPOMEXKYTKAX, Pa3/IEICHHBIX KPUTUUECKOW TOUKOMN Xg, 3HAK IIPOU3BOJHON HE MEHSAETCS,
TO B TOUKE Xo (PYHKIIUS SKCTpEMyMa HE UMEeT.



6. Berunciuth 3HaYeHUS (PyHKIMU B TOYKAX SKCTpEMyMa.
7. 3amucarb pe3ylbTaT UCCIEA0BaHUS (DYHKIMH: TPOMEKYTKH MOHOTOHHOCTH M SKCTPEMYMBI.
Anzopumm HaxodxcoeHusn blnyKaIocmeil YyuKyuu u mouex nepecuda:

1. Haxoaum BTOpYIO POU3BOAHYIO.
2. HaxomuM TOYKHM, B KOTOPBIX f (x) = 0 MIJIM HE CYHIECTBYET.

3. Hccnemyem 3HaK BTOpOU MPOW3BOJHOM CJIEBa M CIIpaBa OT HAWJICHHBIX TOYCK U JETacM
BBIBOJI 00 MHTEpPBaIax BBHIMYKIOCTH M O HAIWYHH TOYEK Ieperuoa.
4. Haxomgum 3HayeHne (HyHKIIUU B TOUKAX IEeperuoa.

Acumnmomeui.

Acumnmomou epaguxa ¢ynxyuuy = f(x)Ha3pIBaeTcs mnpsMas, obOjanaromas TEM CBOMCTBOM, YTO
paccrosiHre oT To4ku(x: f(x)) D0 STOM NPSAMON CTPEMUTCA K HYIIO IPH HEOTPAHMYEHHOM yIAICHUH
TOYKH rpaduka oT Hauyaja KOOpAUHAT.

[Ipsimast x = & Ha3BIBACTCS 8epmuKaibHou acumnmomou rpadpuka QyHKuu y = f(x), eciau XoTs Obl
OJHO M3 MPEJEIbHBIX 3HAYCHUN limy ., g f(x) WK lim,_ ., f(x) paBHO —CoMIIH 402,

3ameuyanue. [Ipsmas x = a He MOXET OBIThH BEPTUKAIBHON ACUMIITOTOM, ecim
(GyHKIMS HepepblBHA B Touke x = a. [l0o3TOMy BepTHKaIbHBIE aCUMNTOTHI CIIEAyeT MCKaTh B TOYKax
pa3pbiBa PyHKIUH.

[Ipsimast y = b Ha3BIBACTCS 2OpU3OHMANbHOU acumnmomot Tpaduka QyHKIUHM ¥ = f(x), €CITU XOTS

ObI OJTHO M3 MPEACIbHBIX 3HAYCHUH lim, . f(x) WM lim,__.. f(x) paBHO b.

3ameuanue. ['paduk QyHKIMH MOXKET MMETh TOJBKO MPaBYIO TOPU3OHTAIBHYIO aCUMMTOTY WIIU
TOJIBKO JIEBYIO.

[Ipsimast y = kx + b Ha3wBIBaeTCA HakaoHHOU acumnmomot Tpaduka GyHknun y = f(x),

ecy lim, o |f(x) — kx — B = 0

fix)

Ecimm gng QyHKmumM vy = f(x)  CyWIECTBYIOT MPEAEBI lim, . — = k ulim,_x(f(x) —kx) = b, TO
X
(YHKIIMS UMEET HAKJIOHHYIO aCUMNTOTY ¥ = kx + b TIpH x — o,

HccnenoBaTh GyHKINIO U TIOCTPOUTH €€ TpaduK.

x

y=

Zx—2
1. O6nacte onpenenennst Gyukimn D(f) = (—oo; 1)U (1; +00)
2. TTpu moicTaHoBKe 3HaueHus x = 0 mosydyum y(0) = 0.

Takyro ke TOUKy MOJy4HUM, €ciaH NpupaBHseM (YHKLIHIO K Hyro. Touka x =0 - eIWHCTBEHHas
TOYKA MEPECEUEHNUs C OCIMU KOOpAUHAT.

3. IIpoBepsieM (YHKIMIO HA YETHOCTh

_'j":—.l’) = (a2 = — L3

—zx—2 T+




y(=x) # ylx); y(—x) 2 —y(x).
Wrak, GyHKIMS HU YETHAS, HA HEYETHAS, HETIEPUOANUECKAS.

4.]1511 OTHICKaHUSI MHTEPBAJIOB MOHOTOHHOCTH BBIYHCIISIEM MIEPBYIO POU3BOIHYIO (DYHKIIUU

20(2x —2) — %% -2 4x? —4x -2 247 —4x
(2x — 2)° To@x-2F T (ax-2)f
[TpupaBHHBas ee K HYJIO, MOJYYHUM KpUTHYeckHe TO4YkH x = 0;x = 2. OHM pa30uBaOT 00JacTb

OIPEEIIEHNS Ha CIEAYIOIINE HHTEPBAIBI MOHOTOHHOCTH (—oa; 0 U (0 1) U (1 2) U (2; +oo)

¥y =

Hccnenyem noseneHue Npou3BOIHOM cieBa U clipaBa OT HalAEHHBIX TOUEK pa30MeHMUs.

I'paduueckn nHTEPBATBI MOHOTOHHOCTH OYyT UMETh BUJT

Uccnenyemast pyHKIMS BO3pacTaeT Ha MHTepBaiax (—oe; 0) U (2: +c2) u yobIBaeT (0; 1) U (1: 2).
5.Touka x =0 TOYKa JOKAJIBHOTO MAKCUMYMa, ¥ = 2 — JIOKQJILHOTO MUHUMYMa. HalineMm 3HaueHue

(byHKHI/H/I Vingx = 0; Vi = 2.

6.. /1151 OTBICKaHWs MHTEPBAJIOB BBITYKJIOCTHA HAWJIEM BTOPYIO TPOU3BOIHYIO

W -Y@-2-F -wme2@-2-2 8 8 1
= (25 — 2)* T2x-27 T8(x-1% (x-1)3

Takux WHTEPBAJIOB HET, MOCKOJLKY BTOpas NMPOM3BOJHAS HE NMPHHHMACT HYJICBBIX 3HAYCHHH B
00J1aCcTH OTIpeICTICHUSI.

7. Ilpsimast x = 1 — BepTUKaJIbHAS aCUMIITOTa (PYHKIIMU. Y paBHEHUE HAKJIOHHOW aCHMIITOTHI HMEET

BUO v = kx + b,

Lo Fix . x° . x* . 1 1
T e x _mex(Ex—E:lx_rl—-T:lr:—Ex_xl—-Tc?_;_E
T ox
) xt 1 Coxt—x(x—-1) | xF-x"4x x . 1 1
by ) TR T oy TR oy Ao #R 273
T ox

KoneuHnsblil BUJ IpsIMON CIIEAYIOIINMA

8.Ha ocHoBe IMPOBCACHHOI'O aHaJIKM3a BBIIIOJIHACM IIOCTPOCHUC Fpa(bI/IKa q)YHKI_II/II/I I[J'ISI 9TOro
CHa4ajla CTPpOUM BCPTUKAJIBHBIC W HAKJIOHHBIC ACHMIITOTBI, 3aT€M HAXOJIUM 3HAYCHHC (I)YHKI_II/II/I B
HECKOJIbKUX TOYKAaX U 110 HUX ITPOBOJUM IMOCTPOCHHUC.



y=(xt+i)2

x=1

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOJIHEHHAs paboTa.

Kputepuu onenku:

—  «OtnuuHO» - yMeHHs cOPMHUPOBaHBI, BCE 3aJaHUS BBIIOJHEHBI NPAaBUILHO, 0€3
aprupMeTHYECKUX OMUO0K, pemieHne 0hopPMIIEHO aKKypaTHO, C HEOOXOIUMBIMU 000CHOBAHHUSIMHU.

—  «Xopomio» - HEKOTOphIe yMEHHS C(HOPMHPOBAHBI HEIOCTATOYHO, BCE 3aJaHUs
BBITIOJTHEHBI, HEKOTOPBIC BUBI 3aJaHUI BBITIOJIHEHBI ¢ ormuOKkamMu. bezommbo4yHo BeimoaHeHO 80-
89 % Bcex 3amaHuil.

—  «YIOBJIETBOPUTEIHHO» - HEOOXOOUMBIE YMEHHSI B OCHOBHOM C(HOPMHUPOBAHBI,
OOJIBITMHCTBO 3aJIaHUN BBIMOJHEHO, HEKOTOPHIC M3 BBHIOJTHEHHBIX 33JJaHUN COJEP)KAT OITHOKH.
Bbesommbouno BemmonneHo 70-79 % Bcex 3amaHuii.

—  «HeynoBneTBOpUTENBHO» - TEOPETUUYECKOE COJAEpXKaHWE Kypca HE OCBOEHO,
HEOOXOMMbIE YMEHHUSI HE CPOPMHUPOBAHBI, BHITIOJIHEHHBIC YUEOHBIC 3aJlaHUs COJACPIKAT TpyObie
omn6Oku. besornbouyno BrinoHeHO MeHee 70% Bcex 3aIaHuil.

Tema 1.3 HeonpenenéHHblii U onpeaeJéHHbIH HHTErPaJl

IIpakTnyeckoe 3ansitue NeS

Borunciienue HeonpeaeT1éHHbIX MHTEIPAJIOB

Hear padorbl: HayuuTbcs wuHTErpHpoBaTh (QYHKUMH, UCHOJB3YS pa3jIUYHbIE METObI
MHTETpPUPOBAHUSL.

Bbinosinus patdory, Bel Oynere:
ymems:

V1. pemate NpUKIagHBIC 321244 B 00J1aCTH TPOPECCHOHAIIBHON ICATEIHHOCTH,

Yo 01.02 ananu3upoBaTh 3a7a4y U/ WK MPOOJIeMY U BBLIETATH €€ COCTaBHbIC YaCTH;
VYo 01.03 onpeaensaTh dTalbl pelieHus 3a1auu;

VYo 01.06 peannzoBaTh COCTABICHHBIN IIJ1aH

BrinosiHeHne npakTH4YecKkoi padéoTsl croco0CTBYeT (POPMUPOBAHUIO:

OK 01 BriGupath cnocoObl pemieHus 3aaad NpopecCHOHAIbHON NesITeNbHOCTH, MTPUMEHHUTEIBHO K
Pa3IMYHbIM KOHTEKCTaM;

OK 02 OcymiecTBasATh MOUCK, aHAIN3 U MHTEPIIPETALNIO HMH(POpMAIIUH, HEOOXOIUMOMN IS
BBITOJIHEHUS 33/1a4 ITPO(ECCUOHATILHON 1eATEIbHOCTH.

IIK 1.4 - OcymectBiasTh pa3pabOTKy, aJanTalMio peuentyp moiay¢habpHKaToB C Yy4eTOM
noTpeOHOCTEH pa3IMYHBIX KaTeropuid motTpedurenei, BUI0B U (opM 00CTYKUBAHUS;



[IK 2.8 - OcymiecTBisTh pa3paboTKy, aJanTalMI0 PEUENTyp TOPsUux OIr0J, KyTMHAPHBIX U3EIHA,
3aKyCOK, B TOM 4YHCIE aBTOPCKHX, OpEHJOBBIX, PETMOHAIBHBIX C Y4€TOM MOTPEOHOCTEH pa3IM4HbIX
KaTeropui notTpeduresneit, BUI0B 1 GopM 00CITyKUBAHMS,

I1K 3.7 - OcymiecTBasTh pa3padOTKy, aIalTaUIo PEHEnTyp XOJIOTHBIX OO, KyJTUHAPHBIX U3/ICTHH,
3aKyCOK, B TOM 4YHCIIE€ aBTOPCKHX, OpPEHJOBBIX, PETMOHAIBHBIX C Y4€TOM MOTPEOHOCTEH pa3IMYHbIX
KaTeropuil noTpeduresnei, BUIOB 1 GopM 00CTyKMBAHHS,

I[IK 4.6 - OcymectBiiath pa3pabOTKy, aAanTalyio PEUENnTyp XOJIOJHBIX WU TOPSYUX JECEPTOB,
HAIMTKOB, B TOM YHUCIIE aBTOPCKUX, OPEHIIOBBIX, PETrHOHAIBHBIX C YYETOM NOTPEOHOCTEW pPa3TUYHBIX
KaTeropuil noTpedureneii, BUIOB 1 GopM 00CITyKMBaHHS;

I[IK 5.6 - OcymecTBiars pa3padOTKy, aJanTaimyio peuentyp XJIeOOOYTOYHBIX, MYYHBIX
KOHJUTEPCKUAX H3JIENINH, B TOM YHUCIIE aBTOPCKHUX, OPEHIOBBIX, PErHOHAIBHBIX C YYETOM IOTPEOHOCTEH
Pa3IMYHbIX KaTeropuil moTpeOuTeNei;

IIK 6.2 - OcymecTBisaTh TEKyllee IUIAHUPOBAHHUE, KOOPIMHAIUIO IEATEIbHOCTH ITOAYMHEHHOTO
MepcoHala ¢ y4eTOM B3aUMOJCHUCTBUS C IPYTUMH MOIPa3IeICHUSIMHU;

IIK 6.3 - Opranu3oBbIBaTh pecypcHOE OOecrieueHue AeATeIbHOCTH O JYMHEHHOTO MepcoHaa;

I[IK 6.4 - OcyuecTBiasTh OpPraHU3alMi0 U KOHTPOJIb TEKYIIEH JesITeNbHOCTH IO0JYUHEHHOTO
HepCoHama.

MarepuanbHoe o0ecnieyeHue:
NunuBuayanpHbIe 3a0aHMs, TAOIUIIa HHTETPAJIOB, KOHCTIEKTHI JICKITUH, YICOHHUKH.

3ajganue:
Haiinnre HeonpeneneHHbIE NHTETPaIbL:

1) J(8x* —6x% 4 2x — 3)dx
2) Jrz.x-?+:.1-i-3.x-+r iy
xr=

3) [ cos(10x — 5) dx

4) J" 34'1'3.1::1’.1:
5) "r :5+.1-5.1-i
6) J- x-dx

Ilopsinok BbINOJTHEHUS] PA0OTHI:

1. 3amucare 3agaHMe U ONPEAENINTh, KakUM U3 METOJOB HMHTEIPUPOBAHMUA HEOOXOJIUMO
BOCIIOJIb30BaTHCA.

2. Ecinm wuHTErpam MOXXHO HaWTH METOJOM HEMOCPEACTBEHHOTO HHTETPUPOBAHUSA, TO, HCHOJb3YS
CBOICTBA MHTETpaJIOB, MPUBEUTE UHTErpal K TaOIHMUHBIM opmynaM. [Ipounrerpupyiire.

3. Ecim uHTErpan MoXHO HalTH METOJIOM IOJICTAHOBKHU, TO BBEJUTE HOBYIO IIEpEMEHHYIO, HailiuTe ee
middepennnan. Ilocne BBeneHHsT HOBOM NMEpEeMEHHOW 3aJaHHBIM WHTErpaj MPUBOJUTCS K HOBOMY
UHTETpaly, KOTOpbIH sBisieTcs TabmuuHbM. Haiiaute — monyueHHbI uHTerpan. B ciydae
HEOIIPEACIEHHOIO NHTErpajla BEpHUTECH K CTApOil IEPEMEHHOM.



4. Ecnu wuHTerpan Helb3sd HaliTM  BBIIIEYKA3aHHBIMH CHOCO0AMM, TO HpuMeHUTe (HOpMyIy
MHTETPUPOBAHMS TI0 YacTAM | UdV =UV — [VdU.  DToT MeToJ 3aKIouaeTci B TOM, 4YTO

MOJIBIHTETPAJIbHOE BBIPAKEHUE TNPEICTABIIACTCS KaKHUM-TMO00 00pa3oM B BUAE MPOM3BEACHUS IBYX
comHoxureneit Un dV. 3arem, nocne Haxoxaenuss dUu V, ucnonb3yiite GopMylly HHTETpUPOBaHHS

O YaCTSIM.
-Unrerpansl Buna | P(x)e™dx, [ P(x)sinkxdx, [ P(x)coskxdx, rae P(X)- MHOTrOuUNEH, K- uncio.

Y 106H0 mostoxxkuth U = P(x),a BCe OCTaIbHBIC MHOKHUTEIH MPUHATH 3a dV.
-UHTterpansl Buaa [ P(x)arcsinxdx. [ P(x)arccosxdx., [P(x)inxdx. [P(x)arctgxdx

IP{:x} arcetgxdx,
V10610 no0kuTh Plx)dx = dV, a OCTaIbHBIC MHOXKUTENHU MPUHSTH 3a U.
- Unterpanst Bupa | e sinbxdx, [ €™ cosbxdx, Te au buncna. 3a UMoxHO NpHHATH GyHKIHIO U = e

Xona pa6orel: Haiitu nnTerpanis:
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Yro0OBl HAWTH DJTOT HHTErpajl, HYXHO CHadajla MHOPUBECTU TMMOABIHTEIPAJIBHOC BBIPAXKCHHUE K
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OT1OT HHTEIrpaj MOXHO HaAWTH C IIOMOIIIBIO METOJa ITOACTAHOBKH. BBeI[eM HOBYIO ICPEMCHHYIO.
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OTOT HHTCErpajl MOKHO HalTH C MOMOIIBIO MeToAa HUHTCTPpHUPOBAHUSA IO YaCTAM, OH OTHOCUTCA KO

BTOPOMY BUJY, TOITOMY U = Inx, dV = (x? — 4x)dx.
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Hcnonb3ys GopMyiay HHTETPUPOBAHUS 110 YaCTAM, TOTy4aeM
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OTOT MHTErpajl MOKHO HAaWTH C MOMOIIBIO METOJIa MHTEIPUPOBAHMS IO YACTAM, OH OTHOCHUTCS K
[IEPBOMY BHUAY, IOATOMY U = x* —2x, dV = cosdxdx.
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dU = (2x — 2)dx, V= J‘ cosdxdy = E sindx
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UToOB! HAaWTH OCTABIIMICS WHTErpaJl, CHOBA IPUMEHsIeM (POPMYITy HHTEIPUPOBAHHUS [0 YACTSIM.

UD=x—-1, dV = sindxdx.
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dopma npeaocTaBaeHus pe3yabTaTa: BbITIOJHEHHAs paboTa

Kpurepum oueHku:

- «OTan4HO» - yMeHHsI COPMHUPOBAHBI, BCE 3aJaHUS BBIIIOJHEHBI MPAaBUIILHO, 0e3
apudmernyeckux omubOK, pernieHre oPopMICHO aKKypaTHO, C HEOOXOIUMBIMH 000CHOBaHUSIMH.

- «XOopoI1Io» - HEKOTOpble yMeHHsI C(HOPMHpPOBAHBI HEIOCTATOYHO, BCE 3aJaHUS
BBITIOJTHEHBI, HEKOTOPBIC BUBI 3aJaHUI BBITIOJIHEHBI ¢ olnOKaMu. be3ommbo4yHo BeimosHeHo 80-
89 % Bcex 3amaHui.

- «Y TOBNETBOPUTENHHO» - HEOOXOAMMBIE YMEHHS B OCHOBHOM C(HOPMUPOBAHBI,
OOJBIIMHCTBO 3aJaHUI BBITIOJIHEHO, HEKOTOPHIE M3 BBINOJHEHHBIX 33JaHUI COJEpKAT OLIUOKH.
Be3ommbouno BeimonHeHo 70-79 % Bcex 3amaHMid.

- «HeynoBIeTBOPUTENBHO» - TEOPETUUYECKOE COJIEp)KaHUE Kypca HE OCBOEHO,
He0oOXoIMMbIe yMEHUsI He C(HOPMHUPOBAHBI, BBHITIOJHEHHBIE Y4eOHBbIE 3aJaHUS COJIEpKaT rpyobIe
omnOku. besommbouHo BeimonHEHO MeHee 70% Bcex 3aJaHui.



Tema 1.3 HeonpeneaéHHblii 1 onpeieéHHbINH HHTErPaJl

IIpakTnueckoe 3ansaTue Ne6

Boruncienue onpeueﬂém{ux HHTErpajioB

Heab padorbl: HayunTbest HAXOAUTH ONPENIEIEHHBIE UHTErPAJIbl, UCHOJbB3Ys Pa3InYHbIE METO/IbI
MHTETPUPOBAHMUSL.

Boinosnus padorty, Bel Oyaere:
ymembp:
V1. pemate npuKiIagHbIe 33024 B 0071acTH MPO()EeCCHOHANBHON eI TeTbHOCTH;
VYo 01.02 ananu3upoBaTh 3a7a4y U/ MU IpooOeMy U BbLIEISITh €€ COCTaBHbIE YaCTH;
VYo 01.03 onpenenars 3Tanbl peleHus 3a1a4u;
VYo 01.06 peann3oBaTh COCTaBJICHHBIN TIJIaH

BoinosHenue npakTu4yeckoii padoTbl cnocodcTByeT GOPMUPOBAHMIO:

OK 01 Boibupate cniocoObl pemieHus 3agad NpopecCHOHATbHON AESITEIbHOCTH, PUMEHUTENBHO K
Pa3TMYHBIM KOHTEKCTAM;

OK 02 OcyiecTBisITh OUCK, aHAJIW3 U UHTEPIIPEeTalnio HHpopMauy, He0OX0AUMOHN AJIst

BBITIOJIHEHUS 3a71a4 TPO(HEeCCUOHATILHOM JeSITENbHOCTH.

I[IK 1.4 - OcymecTBaare pa3paOOTKy, aJalTaluio penentyp mnoiyhadpukaToB ¢ Y4ETOM
noTpeGHOCTEN pa3IMYHbIX KaTeropuil notpedureneit, BUAOB U (opM 00CTyKUBaAHUS;

[IK 2.8 - OcymecTBiarh pa3paboTKy, afanTario PEIEnTyp TOPSInUX OO/, KyTUHAPHBIX U3JIETUH,
3aKyCOK, B TOM YHCJE€ aBTOPCKHX, OPEHIOBBIX, PErHMOHAIbHBIX C Y4Y€TOM MOTPEOHOCTEH pa3IuYHbIX
KaTeropui moTpeduTeNnei, BumoB u Gopm 00CTyKUBAHUS;

IIK 3.7 - OcymecTBisTh pa3pabOTKy, aJanTaIluio PEIENTYp XO0JO0HBIX OJF0]1, KyJTUHAPHBIX U3ACINH,
3aKyCOK, B TOM YHCJE aBTOPCKHX, OPEHIOBBIX, PErHMOHAIBHBIX C YYE€TOM MOTPEOHOCTEH pa3NUYHBIX
KaTeropui moTpeduTeNne, BUaI0B u (Gopm 0OCTyKUBAHUS;

I[IK 4.6 - OcymecTBiaTh pa3pabOTKy, aanTalydio PEHenTyp XOJIOJHBIX W TOPSYUX JECEPTOB,
HalUTKOB, B TOM YHCJI€ aBTOPCKUX, OPEHIOBBIX, PETHOHAIBHBIX C YYETOM MOTPEOHOCTEH pa3IUYHBIX
KaTeropui noTpeduTeNnei, BumIoB u Gopm 00CTyKUBAHUS;

I[IK 5.6 - OcymecTtBiasaTe pa3pabOTKy, aJanTaldio perentyp XjiaeO0O0OyJOYHBIX, MYYHBIX
KOHJUTEPCKUX H3AETUl, B TOM YHUCIIe€ aBTOPCKHX, OPEHJIOBBIX, PETHOHAIBHBIX C YYETOM MOTpeOHOCTElH
Pa3IMYHBIX KATETOPHI MOTpeOUTENEH;

[IK 6.2 - OcylecTBisATh TEKyllee IUIAHWUPOBAHUE, KOOPAMHALMUIO JEATEIbHOCTH IOJYUHEHHOIO
MepcoHaia ¢ y4eTOM B3aUMOJICHCTBHS C IPYTUMHU MOAPa3/ICIICHUSIMU;

IIK 6.3 - Opranu3oBbIBaTh pecypcHOE OOecTieueHUE AeATeIbHOCTH O JYMHEHHOTO MIepCoHaa;

I[IK 6.4 - OcymecTBiasaTh OpraHu3ali0 U KOHTPOJIb TEKYIIeH JesITeNbHOCTH IOJYUHEHHOTO
nepcoHasna.

MarepuajibHOe o0ecniedeHue:
WuauBuyaibHbIC 3aJaHKs, Ta0IHMIIa HHTETPAJIOB, KOHCIICKTHI JICKIHHA, YICOHHKH.

3amanmue:
Boeruucnure onpeneneHHble HHTErPAJIbI:
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HOpﬂIlOK BbIIIOJTHCHHUA paﬁoTBI:

1. 3anmcarp 3agaHWe W ONPEICIIUTh, KAKMM H3 METOJIOB HWHTCTPHUPOBAHUS HEOOXOIMMO
BOCIIOJIB30BATHCA.

2. Ecnmu wHTErpaq MOXHO HAWTH METOJOM HEMOCPEICTBEHHOTO HWHTETPHUPOBAHHS, TO, HCIIOIB3Ys
CBOWCTBA WHTETPaJiOB, MPHBECTH HHTErpal K TaOJu4HBIM Qopmyinam. [IpouHTErpUpOBaTH.
BeraucnuTh 3Ha4eHHE OTIpeIeNIEHHOT0 HHTerpaia mo gopmyine Herorona-Jleiionuma.

3. Ecnu uHTErpan MOKHO HAaWTH METOJIOM IOACTAHOBKU, TO BBECTH HOBYIO NEPEMEHHYIO, HAWUTH €

mipdepenuunan. [locne BBeneHUS HOBOM NEpEeMEHHOW 3aJaHHBIM HMHTErpajl MPUBOAUTCA K HOBOMY
MHTErpaity, KOTOpPbI sABJseTCS Tabau4HbIM. Eciiu nHTErpan onpeaeneHHblid, To HEOOXOAUMO BBIYUCIUTH
HOBBIE MPeIebl HHTErpupoBaHus. HaliTh oiny4eHHbI HHTETpal.

Xoa paGoThI:

1) f_31(4 x3 —3x? + 2x + 5)dx

f:l{:‘}xE — 3" 4+ 2x + 5)dx = 4f:lx3dx—3f:1x:dx+2_,r_:lxd_r+ 5f:1 dr=x* —x? 427 4523, =
2) -3 +3 +5.3-(1+1+1-5)=81-27+9+15+2=80

J-L' 4 Sdr

b ogyoss?
DTOT UHTErpaJl MOKHO HAWTH C MOMOILbIO METO/1a MOICTAHOBKHU. BBeieM HOBYIO MEPEMEHHYIO.
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®opma npecTaBIeHus pe3yJbTaTa: BHIIOJHEHHAs paboTa
Kputepun onenkn:
—  «OrianuyHO» - yMeHHus cOPMHUPOBAHbI, BCE 3aJaHMs BBIIOJIHEHBI IPABUIILHO, 03
apu(pMeTHYECKHX OLUINOO0K, peuieHre 0(hopMIEHO aKKypaTHO, ¢ HEOOXOMMBIMH 000CHOBAaHHSIMU.



- «XopoIio» - HEKOTOpble yMEHHsI CHOPMHPOBAHBI HEIOCTATOYHO, BCE 3aTaHUS
BBIIIOJIHEHBI, HEKOTOPBIE BU/IbI 33JJaHUH BBIIIOJIHEHBI ¢ omInOkamu. be3ommbo4yHo BbinoaHeHO 80-
89 % Bcex 3aJaHui.

- «Y IOBIIETBOPUTEIBHO» - HEOOXOJMMBIE YMEHHS B OCHOBHOM C(OPMHPOBAHBI,
GOHBH_II/IHCTBO 3aI[aHI/II\/'I BBITIOJTHEHO, HGKOTOpBIe M3 BBIITOJIHCHHBIX 3aI[aHI/H>'I coz[epncaT OH_II/I6KI/I.
Be3ommnbouno BeimonHeHo 70-79 % Bcex 3aqaHuM.

- «HeymoBIeTBOPUTEIHHO» - TEOPETHUYECKOE COJCpKAHUE Kypca HE OCBOCHO,
HEOOXO/IMMbIE YMEHHUsI HE C(POPMHUPOBAHBI, BBHITIOJHEHHBIC YU€OHBIC 3aJaHHs COJEpKaT rpyobie
omnOku. be3ommnbouno BeImoHEHO MeHee 70% Bcex 3amaHmid.

Tema 1.3 HeonpeneiéHHbIH 1 onpe1e1éHHbIA HHTErpaJl

[MpakTHueckoe 3ansaTHe No/

Boruucienne miomazaei Gpuryp u 00éMoB TeJl

Heab pa6orei: HayunuThcs BHIYUCIATH MIIOMAIN GUTYP U OOBEMBI TEJ, UCIOJIb3YS OINpE/IEICHHbIE
VMHTETrpaJIbl

Bbinosinus patdory, Bel Oynere:
YMETh:
V1. pemate npuKIagHBIC 33/1a9U B 00J1aCTH TPOPECCHOHAIBHON e TENHHOCTH,
VYo 01.02 ananu3upoBaTh 3a7a4y U/ WU IpooOJeMy U BbLIEISITh €€ COCTaBHbIE YaCTH;
VYo 01.03 onpenenste 3Talbl peuieHus 3a1a4H;
VYo 01.06 peanuzoBaTh COCTABICHHBIN MJIaH

BbinosiHeHMe MPaKTHYECKOH padoThI croco0cTBYEeT (DOPMUPOBAHUIO:

OK 01 Beibuparp crmoco0Osl pemeHus 3aaad npo(ecCHOHaNbHON AeATeIbHOCTH, PUMEHHUTEIIBHO K
Pa3IMYHBIM KOHTEKCTaM;

OK 02 OcymiecTBasATh MOUCK, aHAJIW3 U UHTEPIIPETAINIO HHPOpMaIuy, He0OX0IUMON TSt

BBITIOJTHEHUS 3371a4 TPOo(HeCcCUOHATBLHOM NeITeTbHOCTH.

I[IK 1.4 - OcymecTBaare pa3pabOTKy, aJanTaluio peuentyp mnoiyhadpukaToB ¢ Y4ETOM
noTpeGHOCTEe! pa3IMYHbIX KaTeropuil notpedureneit, BUA0B U GopM 00CTyKUBaHUS;

IIK 2.8 - OcymecTBiaTh pa3paboTKy, adanTauilo PEHENTyp TOPSUNX OO, KyJIUHAPHBIX WU3JICTUH,
3aKyCOK, B TOM YHCJE€ aBTOPCKHX, OPEHIOBBIX, PErHMOHAIBHBIX C Y4€TOM MOTPEOHOCTEH pa3IMYHbIX
KaTeropui noTpeduTeNne, BumoB u Gopm 00CTyKUBAHUS;

IIK 3.7 - OcymecTBisaTh pa3pabOTKy, aJanTaIluio PEHEenTyp X0JI0 HBIX OJ10]1, KyJUHAPHBIX U3ACINH,
3aKyCOK, B TOM YHCJE€ aBTOPCKHUX, OPEHIOBBIX, PErHMOHAIBHBIX C Y4Y€TOM MOTPEOHOCTEH pa3IUYHBIX
KaTteropuit norpedureneit, BUA0B U GopM 00CTyKUBAHUS;

I[IK 4.6 - OcymectBiars pa3paboTKy, aJanTalMio PElenTyp XOJOJHBIX M TOpSAYUX JECepTOB,
HANUTKOB, B TOM YHCII€ aBTOPCKUX, OPEHIOBBIX, PETMOHAIBHBIX C YYETOM MOTPEOHOCTEH pa3IUYHBIX
KaTteropuit norpedureneii, BUAOB U GopM 00CTYKUBAHUS;

I[IK 5.6 - OcymecTtBiare pa3pabOTKy, aJanTaluio peuentyp xjaeOoOyJIOUHbIX, MYYHBIX
KOHJUTEPCKUX HM3AETUl, B TOM YHUCIIe aBTOPCKHX, OPEHJOBBIX, PETHOHAIBHBIX C YYETOM MOTpeOHOCTEH
Pa3IMYHBIX KaTeropuil moTpeOuTeNei;

I[IK 6.2 - OcymecTBisITh TeKyllee IIaHUPOBAHUE, KOOPAMHAIMIO ACSITEIbHOCTH TOTYMHEHHOTO
MepcoHana ¢ y4eTOM B3aUMOJICHCTBHS C IPYTUMHU TOAPa3/ICIICHUSIMU;

1K 6.3 - Opranu3oBbIBaTh pecypcHOE oOecrieueHue eI TeIbHOCTH MO TYMHEHHOTO IepCoHaa;

I[IK 6.4 - OcyecTBiasITh OpPraHU3ali0 U KOHTPOJIb TEKyIIeH IesITeNbHOCTH TOJYUHEHHOTO
nepcoHana.

MarepuajbHoe obecniedeHue:



I/IH[[I/IBI/II[yaJIbHBIC 3alaHu, CIIPaBOYHBIC MAaTCpHUaJibl, KOHCIICKThI JIGKI_[PIP'I.

3amanue:
1. BeruucnuTh miaomaas GUrypsl, OorpaHUYeHHON JTMHUSAMUA

a) y=—x*+4,y=0

2 3

b) y=x% y=x

c) y=e*, y=e", y=4
2.Bprauciuth 00beM Tela
y=x% y=1 eoxpyzocuOY

Ilopsinok BbINOJIHEHHS PadOTHI:

1) mocrpouts rpaduku GyHKIHIA

2)  HaiiTu 00J1aCcTh, OTPAHUYCHHYIO ITUMU rpaduKaMu

3)  cOoCTaBUT ONpeeIeHHbIH HHTErPa, /IS HAX0XICHHSI IJIOIIa i HallIeHHOM 00IacTH

Xoa padoThI:
[Tpumep 1: Haiitu mutomane obnactu D, orpaHu4eHHON KPUBBIMU Y = X2+ x + 11, y=2X-9, npu

YCIIOBHH,
x<=1
_ 2
y=x"+x-11,
Diy=2x-9

x=1

[Ipu pemennn Takux 3amad ciaeayeT 00s3aTelnbHO H300pa3UTh HUCCIEAYEeMbIil reoMeTpUYeCKUid
00wekT. [y onpeesnieHrs HUKHETo Mpeieia HHTETPUPOBAaHUS HAZ0 HAWTH TOUKY IEPECeUeHUs KPUBBIX;
ypaBHEHHUE X%+ X+ 11 =2 X -9 umeer nBa KopHs: X = -1 u X = 2. [logxoasuuii KopeHs - X = -1. O6macts
OTpaHWYEHA CBEPXY MapaboJIoi, CHU3Y - IPSIMOM, CIipaBa - MpsMOU X = 1, KpaifHss JieBas To4ka - X = -1,
03TOMY

—_

|

1 3 2
(2x-9)-(x% +x- 11)}25:=](2-x2+x)dx= Ix-2 X 2—_+_] [ 241 +_ )
|

| -1 ER 4
Ecin
obnacTh UMeeT OoJiee CI0KHYIO CTPYKTYPY, €€ clienyeT pa30uTh Ha MPOCTHIE YaCTH .



ITpumep 2
o =2x—x°
BBIUHCINTE 06BEM Tella, TIOMy4eHHOTO BPalleHHeM (QUTYPhI, OTPAaHUYEHHON THHUAME © ,
y=0 BOKpyr ocu X
Pemenne: Kak 1 B 3a1aue Ha HaXOK/JEHHE IUIOIIA M, PellieHHe HAYMHAETCs ¢ YepTexka II0CKOoi
¢urypser. To ectb, Ha IJIOCKOCTH AUY geoGxoaumo MOCTPOUTH (PUTYPY, OTPAaHUUYEHHYIO JUHHUSIMU
y=2x-1x°
}v-

X

' i \ i 4
oy ra RO S : : i

Hckomas miockas @Hrypa 3allITPUXOBaHa CHHHUM LBCTOM, HMCHHO OHa W BpaliacTCsa BOKPYI' OCHU

GIX B PE3YIbTATE BpallCHUA IMOJTYYaCTCd TakKasd HCMHOI'O SIATICBU THAS JICTaromass Tapejika, KOTopas

CUMMCTPUYHA OTHOCUTCIIBHO OCH 24 .

O0bem TeJia BpalleHUsI MOKHO BBIYUCJIUTH 0 popmy.ie:
b

v =] £ (xdx

Berauciaum o0beM Tena BpaIieHus, HCIIOJIB3YS TAHHYIO bopmyny:

& 2 2
=T Xldx=m A x=r r—-4x +x X =
" Fnd (2x—x9d (4x* —4x" +2Hd
a 1} 1}

3 5
— 4i_;;4+x_ |2=ﬂ.(2_15+2_g]=]6_ﬁ
3 ] 3 3 15

3 16T

s ed’ w3350

OTtBeT:
dopmMa npeacTaBjieHusi pe3yJabTaTa: BHITOJHECHHOE 3a/1aHHUE

Kpurepun oueHku:

Ouenka "OTJMYHO'" CTaBUTCA, €CIM padboOTa BBHINIOJIHEHA B TOJHOM 00BEME C COOJIOJICHUEM
HEOOXOMMOM IOCIIEI0BATEILHOCTH JACHCTBUI; B OTBETEC NPABUJIBHO W aKKypaTHO BBIIIOJIHEHBI BCE
3aIllMCU U BEIYHCIICHUA.

Ouenka "xopouio' cTaBUTCS, €CIM BBIIOTHEHBl TPeOOBaHUS K OLIEHKE "OTIWYHO", HO JOMYIIEHBI
2-3 "Hepouera.

Ounenka '"'y10BJIeTBOPUTEJIBHO'" CTaBUTCA, eciyd pabOTa BBIMOJIHEHA HE MOJHOCTHIO, HO 00BEM
BBITIOJIHEHHOW YacTW TaKOB, YTO IO3BOJISIET IMOJYYUTh MPAaBHIbHBIE PE3yAbTaThl U BBIBOJIBI; B XOJI€
MpOBeJIeHUS! pabOThI ObUIN AOMYIIEHBI OIIUOKH.

Ouenka '""Hey10BJ1€TBOPHUTEIBbHO' CTaBUTCS, €CIIM PadOTa BBHINOJIHEHA HE MOJTHOCTHIO WU 00BEM
BBITIOJTHEHHOW YacTy pabOTHI HE MO3BOJISIET CAEIATh MPaBUIIbHBIX BEIBOJIOB.



Tema 2.1 MaTpuubl u onpegeauTe] H

IIpakTnyeckoe 3ansitue Ne§

JeiicTBHSI ¢ MATPULIAMH
Hean padorbl: HayunThest BHIOMHATE ACUCTBUS HAJ MATPULIAMH.
Boinosnus padorty, Bl Oyaere:
ymembs:

V1. pemats npukiIagHbe 3312491 B 001aCTH PO(PECCHOHATBHON eI TeIbHOCTH;
VYo 01.03 onpenenars 3Tanbl peleHus 3a1a4u;
VYo 01.06 peann3oBaTh COCTaBICHHBIN TIJIaH.

BroinoJsiHeHne npakTHYecKoii padéoThbl crioco0cTBYeT (POPMUPOBAHUIO:

OK 01 Boibupate cniocoObl pemieHus 3agad NpopecCUOHaIbHONW AEATEIbHOCTH, IPUMEHUTENBHO K
Pa3IMYHbIM KOHTEKCTaM;

I[IK 1.4 - OcymecTBiaare pa3paboTKy, aJanTalldio peuentyp mojaypabpukaToB C y4EeTOM
noTpeOHOCTEeN pa3IMYHbIX KaTeropuil notpedureneit, BUAOB U (opM 00CTyKHUBaAHUS;

[IK 2.8 - OcymecTBiaTh pa3paboTKy, aAanTauilo PEHENnTyp TOPSIUX OO, KyJTUHAPHBIX U3JICTHH,
3aKyCOK, B TOM YHCJE€ aBTOPCKHX, OPEHIOBBIX, PErHMOHAIbHBIX C YYE€TOM MOTPEOHOCTEH pa3IUYHBIX
KaTteropuil norpedurene, BUAOB U GopM 00CTyKMBAHUS;

MarepuajbHoe obecniedeHne: WHIUBUTYaIbHBIC 3a/IaHUs, YU€OHUKH, KOHCTIEKTHI JICKITUH.

3aganue:

1. Haiitu maTpuny € = 4° + 3AB, rie 4 = {—LE _31]: 5= (? _31)
-2 1

. 3
2. BroiacHuts, sBugercs Marpuna 4~F = oOpaTHOM K MaTpulie A4 = | = 3 .
p p p

> 6

32 -3y /1 0 -5
3. Hampimarpunei: 4 = 1 5 —-2|u B=|3 —4 1 |. Haiingure: A+B; 2A; AB; BA.
2 4 -1 0o -2 2

IMopsinok BbINOJIHEHHSI PAa0OTHI:

1. 3anumwure 3a7aHue.

2. Ompepnenute, Kakue ACUCTBUA, M MO KaKUM MpaBuUjiaM HEOOXOIUMO BBINONHUTH. [IpouuTaiite
KOHCIIEKT.

3. Brmonnwute nerictus. [IpoBephTe NPaBUIBHOCTD BBIYNCICHUH.

Xoxa padoThI:
Martpurieit Ha3bIBaeTCs MPSAMOYTOJbHAS Ta0NMIIa Yrcen. MaTpuila 3anrchiBaeTCs B BUAE:
Gy Bz g
A=|dy Q. G |
Bmy Omzo. Smn
JelicTBus Hax MaTpULIaMH:

1.Cnoxenue.



Onepauml CJIOKCHUA BBOJAUTCA TOJILKO JISI MATPHUIl O AMHAKOBBIX pa3MCpPOB. HpI/I CJIOKCHHUH
MaTpuIl UX COOTBCTCTBYIOIIHEC 3JICMCHTLI CKJIIAAbIBAKOTCA.

ay +by e tbhpe Ay tby
A+B=C=|ay +by 6 +by - aytby
ni"i]. + bi"i]. ﬂi"i.: + '[Ji“i.: Ini"'i.i’! + |I'-;li"li.i’!
2. YMHOKEHHE HA YUCIIO.
[Tpu yMHOKEHUHN MaTPHUIBI HA YUCIIO KaXK/IbIH €€ JIEMEHT YMHOAETCSl Ha 3TO YUCIIO.
kﬂ].]. kﬂL:"' kﬂlﬂ
kA :(F:ﬂ:,_ Kagy '[m:n)-
Kty K, . -
3.YMHOXEHHE MaTPHIL.

Onepanys yMHOXEHHUS MaTpULl BBOJUTCS TOJBKO JUISl ClTy4asi, KOTJIa YUCJIO CTOJIOOB epBOi
MAaTpHILBI PaBHO YUCILY CTPOK BTOPOH.

YT10oOBI HAWTH DIIEMEHT MaTpulIlbl, CTOSIHII/H/I B | TOU CTPOKEC B k -TOM CTOJ'I6H€ HYXHO BBIYHCIIUTH
CyMMYy HpOI/ISBe}ICHI/II/I 3JICMCHTOB | TOU CTPOKH HepBOI/I MaTpHIbl HA COOTBETCTBYIOIINUE DJICMCHThI k-
TOTO CTOJIOIA BTOPOH.

1.Haittu maTtpuiy € = A* + 3AE, ecin
_—2 3In L,_f> -1
"q_(l _1)'5_(1 3]
a) Haiinem A YMHOKasi MaTpUIly caMy Ha ceOsl
qg_(—E 3)(—2 3)_(? —9)
i 1 -1 1 -1 -3 4
0) Haiimem marpuiry 34, yMHOKHB BCE IEMEHTHI MaTpHIbl 4 Ha 3.
_af-2 3y_{-6 90
34 _3(1 —1) _( 3 —3)
B) Haiinem npoussenenue 3AB
_f—6 95 /5 -1y_—21 33
348 _( 3 —3) {1 3 ]_ ( 12 —12]
r) Haiinem matpunyy C, ckiaapiBasi COOTBETCTBYIOILIUE DJIEMEHTHI
_f7 -0 —-21 33 _ f—14 24
C_(—S 4)+(12 —12)_( 9 —a)
2.Haiinem npousBeaicHUE A - A™* 1 At

sa=( I(F Y=G 9=s

wta=(3 HC D=6 D==

B cootBeTcTBUM C OIIPCACIICHUECM NAHHBIC MATPHUIIbI ABJIAIOTCA BSaI/IMOOGPaTHBIMI/I.

-3 2 =3 1 0 -5
3. JameiMatpup: A =| 1 5 —-2|muB=|3 —4 1
2 4 -1 0 -2 2
Haiinure: A+B; 2A; AB; BA.
-3 2 =3 1 0 =5 -2 2 -8
A+B=(1 5 -2|+|3 -4 1 =14 1 —1 ;
2 4 -1 0 —2 2 2
-3 2 =3 1 11
C=4-B=(1 5 =213 —16 —4
2 4 -1 0 2 -14 -8

ey =-31+2-3+(=3)-0=3;



c12==3:0+2-(—4)+ (-3)-(-2) = -2;
c13=-3(-5)+2-1+(-3)-2=11;
c;y=1-145:-3+(=2):-0=16;

Cp =1-0+4+5-(—4)+(-2)-(-2) = —16;
cp3=1(=5)+51+(=2)-2=—4
c31=2"1+4-3+(-1)-0=14;
c32=2'0+4-(—4)+(-1)-(-2) = —-14;
c33=2(-5)+4-1+(-1)-2=-8.

1 0 =5 -3 2 =3 -13 —-18 2
B-4=({3 -4 1)1 5 =-2)=(-11 -10 -2
0 -2 2 2 4 -1 2 -2 2

dopMa npenocTaBeHns pe3yJIbTaTa: BBIIOJHEHHAs paboTa.

Kpurepuu onenkmn:

- «OtnuyHO» -  yMeHHs CcHOPMHpPOBAHBI, BCE 3aJaHUs BBHITIOJHEHBI MPaBUIbHO, 0€3
apupMETHIECKUX OMHUO0K, pemeHne 0hoPMIIEHO aKKypaTHO, C HEOOXOIUMBIMU 000CHOBAHHUSIMHU.
- «Xopomo» - HEKOTOphle YMeHHs Cc(GOpPMHUpPOBAHBI HEJOCTATOYHO, BCE 3aJaHUA

BBITIOJTHEHBI, HEKOTOPBIC BUJIBI 3aJ[aHHMI BBIITOJIHEHBI ¢ omuOkamu. be3ommbo4yno BemosHeHO 80-89 %
BCEX 3aJaHHI.

- «Y TOBJICTBOPUTEILHO» - HEOOXOTUMBIC yMCHHUS B OCHOBHOM C(HOPMHPOBAHBI,
OOJIBIIMHCTBO ~ 3aJIaHUH BBITOJIHEHO, HEKOTOPHIC W3 BBIMOJHCHHBIX 3aJaHWi COJAEpkKAT OIIMUOKH.
Bbe3omubouno BeimonHeHo 70-79 % Beex 3amaHMiA.

- «HeynoBiIeTBOPUTENBHO)» - TEOPETUUECKOE COACPIKAHNUE Kypca He OCBOCHO, HEOOXOAMMbIE
yMeHUs He c()OPMHUPOBAHBI, BHITIOJHEHHBIE YUeOHBIC 3aJaHUs COACPIKAT IpyObIe omMOKu. be3ommbouHo
BEIIOJIHEHO MeHee 70% BceX 3aJaHui.

Tema 2.1 MaTpuubl u onpeaejauTeJan
IIpakTHuyeckoe 3ansaTue Ne9
Boluucienue onpeaejuTesel BTOPOro M TpeTbero nopsaKka
Heab paGoThl: HAYYUTHCS BBIUUCIATH OMPEIEIUTEIH BTOPOTO U TPETHEro MOPSAKOB.

Bbinosinus patdory, Bbl 0ynere:

ymems:

V1. pemiats npuKIIagHbIe 33]a41 B 00JaCTH MPO(PEeCcCHOHAIBHOM 1eATeNbHOCTH;
VYo 01.03 onpeaensaTs dTarbl perieHus 3a1auu;

VYo 01.06 peann3oBaTh COCTABICHHBIN IJIaH.

BrinosiHeHne NpakTH4YecKO padoThbl CIOCOOCTBYET (DOPMHUPOBAHUIO

OK 01 Boibupats ciocoObl pemieHus 3agad npodecCHOHaIbHONU AEATeIbHOCTH, PUMEHUTENBHO K
pa3IMYHBIM KOHTEKCTaM;

I[IK 1.4 - OcymecTBisaTe pa3pabOTKy, aJanTalyio peuentyp noinypadpukaTtoB ¢ y4eTOM
noTpeOHOCTEeH pa3NMUYHBIX KaTeropuil moTpedureneit, BUAOB U (opM 00CTYKHUBaHUS;

IIK 2.8 - OcymiecTBisTh pa3paboTKy, aJanTallio PEeUenTyp ropsuux OIrof, KyIMHAPHBIX U3ENHA,
3aKyCOK, B TOM YHCJE€ aBTOPCKHX, OpPEHIOBBIX, PETHOHAJBHBIX C Y4ETOM MOTPEOHOCTEH pa3IMYHBIX
KaTteropuit notpedureneii, BUA0B U GopM 00CTYKUBAHUS;

MaTepna.m,Hoe odecmeyeHue: UHAUBUYAJIbHBIC 3a1aHWs, y‘{C6HI/IKI/I, KOHCIIEKTHI JISKIIHH.



3amanmue:
Berunciuts onpeaenuTen:

s 3 3 -3 10 -2 1 _31 ? 3 ?
1) | , 2| 2|1 1 Il-15 5 2/ |5 & 3
i o 1 -1 7 4

IMopsiiok BbINOJIHEHHS PA0OTHI:
1 3anumwuTe OnpeaenuTenb, ONMPEaSIUTEe KAKOr0 OH MOPSJIKA.
2 Hcmonb3ysl COOTBETCTBYIOIIEE OTPEICICHUE, BRIYMCINTE 3HAUCHHUE OTIPEICIIUTEIS.

Xoa paGoThI:
OmnpenenureneM KBaApaTHON MaTpHIIbl BTOPOTO MOpPsiAKa (OIPEISIUTENEM BTOPOrO MOPSIKA)
HA3bIBACTCS YMCIIO, PABHOE PA3HOCTH MPOU3BEICHUIN DJIEMEHTOB IJIABHOW JMAarOHAIN U 3JIEMEHTOB

TOOOYHOU IUaroHaJu.
by
:ﬂl 'IJ: —ﬂ:'bl

ﬂ: IJ:
OnpeneJmTeneM KBa)lpaTHoﬁ MaTpHUIIbI TPETHETO MMOPsaKa (OHpeI[eJ'II/ITeJ'ICM TPETHEro nopsu:[Ka)
Ha3bIBAC€TCs YHCJIO, paBHOES

@11 @17 G4y3

a a a = - a [l - . — - oy — e —
i H = @y 033033 +a1307303; + a3 033013 — @13a3;083; — 46,0 a

[T )
[T

@3y o3y a
OnpenenureneM KBaApaTHOW MAaTPHIIBI N-TO MOPSIKA HA3bIBACTCS YUCIIO, PABHOE CYMME IPOU3BEICHHIMA
AJIEMEHTOB JIFOOOM CTPOKH WIIHM CTOJIOIA HAa UX areOpandecKue JAOTOTHEHUS.

a1 a4y @13 Qg
A= a1 Qpp Q23 Q34
31 dzz Q33 Q34
Q41 QAup Qg3 Qyg

= Q11411 + A1241; + a13413 + A14A14

— i+]j
MuHOPOM HEKOTOPOTO d1IEMEHTad;; ONpeeNuTeNs N-ro opsaKka Ha3pIBaeTCs onpeneauTens  (N-1)-ro

MOPSIJIKA, TOTYYEHHBIA U3 UCXOTHOTO OTIPEENIUTENS MyTeM BhIYEpKUBAHMSI CTPOKH U CTOJIOINA, Ha
MepeceyeHNH KOTOPhIX HAXOJUTCS BBIOPAHHBIN 3JIEMEHT.

Berancants OIpEACIUTECIIN
o — .
1)|§ ;|=2-ﬁ—3-{_—+}=12+12=2+

5 -2 1
)3 1 -4/=5-1-(-3)+(-2)-(-4)-6+3-0-1-
6 0 -3

-6-1-1-3:(-2)-(-3)-0-(-4)-5=-15+48-6-18=

=48-39=9
4 0 3

3)|-6 2 -7|=4-2-240-(-7)-14(-6)-(-3)-5-
1 -3 2

—5:2:1-(-6)0-2-(-3)-(-7) =16+ 0+ 90 — 10 — 0 — 84 = 12



5078 7 0 1 5 7 8
4) O 5 3 2 - 3A11 + (_1)A21 + 0A31 + 1A41 - 3 " 5 3 2 + 1 " 5 3 2 +
1 -1 7 4 -1 7 4 -1 7 4
5 7 8 5 7 8
0-17 0 1|—1-(7 0 1|=122
-1 7 4 5 3 2
dopmMa npeacTaBjieHus pe3yabTaTa: BHIIOJIHEHHAs padoTa.
Kputepun onenku:
— «OTnuaHO» -  yMeHHS C(HOPMHPOBAHBI, BCE 3aJaHUs BBHITIOJHEHBI MPABUILHO, 0€3
apupMeTHYECKUX OMUOO0K, pemieHne 0hOPMIICHO aKKypaTHO, C HEOOXOIMMBIMU 000CHOBAHUSIMH.
- «Xopomio» - HEKOTOpble yMeHHUsi CPOPMHPOBAHBI HEJOCTATOYHO, BCE 3aJaHUs

BBITIOJTHEHBI, HEKOTOPHIE BHU/IBI 33JJaHUN BBHITIOIHEHBI ¢ omnOKkaMu. bezommboyno BeimosHeHO 80-89 %
BCEX 3a/IaHUN.

—  «YIOBIETBOPUTENIBHO» - HEOOXOJUMBIE YMEHHS B OCHOBHOM C(HOPMHUpPOBAHHI,
OOJNBIIMHCTBO  3aJaHU BBITIOJTHEHO, HEKOTOpHIE W3 BBHIMOJHEHHBIX 3aJaHUN COAEP)KAT OIIMOKH.
be3zommbouno BeinosHeHO 70-79 % Bcex 3agaHuil.

—  «HeynoBieTBOpUTENBHOY» - TEOPETHUECKOE COJIEp’KaHUE Kypca HE OCBOCHO, HEOOXOUMbIE
yMEHHs He CQOPMUPOBAHBI, BHITIOJIHEHHbIE YUeOHBIE 3a/1aHus CO/IepKaT IrpyoOble ommoOku. be3ommbouno
BeIOJIHEHO MeHee 70% Bcex 3aqaHuii.

Tema 2.2 CucreMbl JJUHEHHBIX YPABHEHU N
IIpakTuuyeckoe 3ansaTue Nel(
Pemenue cucrtem ypaBHenuii meroaom Kpamepa
esb padoThl: HAYYUTHCS PENIaTh CUCTEMbBI TMHEHHBIX YPaBHEHHH, HCTIONB3Ys hopmyisl Kpamepa.

Bbinosinus patdory, Bel Oynere:

ymembs:

V1. pemiats npuKIIagHbIe 331a41 B 00JaCTH MPO(PEecCHOHAIBHOM 1eSTeNbHOCTH;
VYo 01.03 onpenensTe 3Tarbl perieHus 3a1auu;

VYo 01.06 peanuzoBaTh COCTABJICHHBIN IIaH.

BbinosiHeHMe IPAKTHYECKOH padoThI croco0cTBYET (DOPMUPOBAHUIO:

OK 01 Bpibuparp crocoObl pemieHus 3aaa4d nmpohecCHOHaIbHON JeATeIbHOCTH, MPUMEHUTEIBLHO K
pa3IMYHBIM KOHTEKCTaM,

I[IK 1.4 - OcymecTBisaTe pa3pabOTKy, aJanTaluio peuentyp mnoaypabpruKkaToB C Yy4eToM
MoTpeOHOCTEeH pa3NIuYHbIX KaTeropuil moTpedureneit, BUAOB U (opM 00CTYKHUBaHUS;

[IK 2.8 - OcymiecTBisTh pa3paboTKy, aJanTalHio PEeUenTyp ropsuux OIrof, KyIMHAPHBIX U3EIHA,
3aKyCOK, B TOM YHCJE€ aBTOPCKHX, OPEHIOBBIX, PErHMOHANBHBIX C Y4€TOM MOTPEOHOCTEH pa3IHMYHBIX
KaTeropuit noTpedureneii, BUA0B U GopM 00CTYKUBAHUS;

I[IK 4.6 - OcymectBiars pa3paboTKy, aanTaiuio pPelenTyp XOJOJHBIX M TOpSAYUX JECepTOB,
HANUTKOB, B TOM YHCIIE aBTOPCKUX, OPEHIOBBIX, PETHOHANBHBIX C YYETOM MOTPEOHOCTEH pasTUYHBIX
KaTteropuit notpedureneit, BUA0B U opM 00CTyKUBAHUS;

I[IK 5.6 - OcymecTBusiTh pa3pabOTKy, aAanTaldi0 pPELUenTyp XJI1e00OyTOYHBIX, MYUHBIX
KOHJUTEPCKUX HM3ACTUIN, B TOM YHCIIe aBTOPCKHUX, OPEHJOBBIX, PETHOHAIBHBIX C YYETOM MOTpeOHOCTEH
Pa3IUYHBIX KaTeropuil moTpeOuTeNnei;



MarepuanbHoe obecrnieyeHue:
NunuBuayanbHbIe 3a1aHUs , YI€OHUKU, KOHCTICKTHI JICKITHIA.

3amanmue:
Pemnts cucTeMsl IMHENHBIX YPAaBHEHU:
3Xx+3y—-5z=-2
3x-5y=11
2) Ix+y+2z=3
2x+3y=20
2X—-y+72=27

Ilopsinok BbINOJIHEHHS PadOTHI:

1. 3anumuTe cucTeMy ypaBHEHUH.

2.3anuIunTe ¥ BEIYUCIUTE ONIPEACITUTETh CUCTEMBI.

3.BbluncnuTe onpeneauTenu Kax a0l HEM3BECTHOM.

4 HaiiauTe 3HaYeHUsI HEU3BECTHBIX, UCTIONB3Yys popmynbl Kpamepa.

Xoa paGoThI:
. . ayx) +apx; = b
[Tycth nana cucremMa ABYX JTMHEHHBIX YPAaBHCHH C JBYMSI HEU3BECTHBIMHU: o 4 G = b
1% +apx; = by

CocrtaBuM omnpeaenuTens u3 Ko3PGUIIMEHTOB MPYU HEU3BECTHBIX. DTOT ONPEICIIUTEh HA3hIBACTCS

B Bz
OTIPENECIUTENEM CUCTEMBI: A= s Oan
CocraBuM OINpeaennTeny K101 Hen3BecTHON. OnpenenuTens 4 nojrydaeTcs U3 OnpeIeauTes 4
by ay
MyT€M 3aMEHbI IEPBOTO CTOJI01A KOAPPUIIMEHTOB CTOJIOIIOM U3 CBOOOTHBIX YJIEHOB. A= S

Onpenenurens 4; moydaeTcs: U3 OMpeenuTeNs & MyTeM 3aMeHbl BTOPOTro CToJI0a KO3 (GUIINEHTOB

CTOJIOIIOM M3 CBOOOIHBIX YJIEHOB.
A= ay by
fyy b

a1 % + 3% + a3
[TycTh nana cucrteMa Tpex JMHEWHBIX YPABHEHHI C TPEMSI HEU3BECTHBIMU: {az %) + ayx; + ay3x3
a31%1 + a3zx; + ag3x;
CocTtaBuM OMpeaeUTeNb U3 KO3(PGUITUEHTOB NMPHU HEU3BECTHBIX. ITOT ONPEACIIUTEb HA3hIBACTCS
fyy  Gpa By
(zy  Ozz 2

[

Il
o o o

£

OonpeaACIINTECIEM CUCTEMBI: A=

gy Hgz COgg
CocTaBUM ONpeNeNUTeNN Kax 101 Hen3BeCTHOU. OnpenenuTespb &y MoaydaeTcs U3 onpeneauTensAnyrem

3aMeHBI IIEPBOTO CTOJI0IA KOA(DPHUITMEHTOB CTOJIOIOM M3 CBOOOIHBIX YJICHOB.
by @ a3
Ay=|by e ap|.
by @3y a3
Omnpexpenurenp 4; TOTydaeTcs U3 ONpEACTUTeNs A myTeM 3aMeHbl BTOPOTO cT0JIOna K03 duimeHToB

CTOJIOLIOM M3 CBOOOIHBIX YJIEHOB.
ay; by oagg
Ay=lag by ag
ag; by a3
Omnpenenurend Az MOMYYASTCs U3 ONMpPEAEIUTeNs A MyTeM 3aMeHbl TPEThEro CTOJI0Na KO PUITHEHTOB
CTOJIOIIOM U3 CBOOOJHBIX YJIEHOB.
a6y by
=|a1 6 by
@ @3 by
Yr1oObl BBIYHUCIINTH 3HAUCHHS HEM3BECTHBIX, BOCTOB3yeMcs (hopmynamu Kpamepa:

_ A _ A, _ A3
xl—z,xz—f,xg—f.



Paccmotpum npumep:
Pemnts cucremy ypaBHEHMIA:
X + 2.1': - 3.1'3 = U:

2.1'1 — X1 + ‘1'.1'3 = 5:

3.1'1 +.1': —.1'3 = 5

(1 2 —3) 1 2 -3
A=[2 -1 4 |pA=|2 -1 4|=10=0
3 1 -1 i 1 -1
Beruncnum onpenenuTeny Kax 101 NepeMeHHOM:
o 2 -3
A= -1 4|=0-13+40-15+10-0=20
2 1 -1
1 0 -3
A=f2 5 4|=-5-304+04+45-0-20=-10
3 5 -1
1 2 0
Ag=12 -1 53|=-5+0+30-0-20-5=10
3 1 5
4 10 4 10 4 10

Ortsert: (2;-1;0).
®dopMma npeacTaBiaeHns pe3yIbTaTa: BBITOJIHEHHAS padoTa.

Kpurtepun ouenku:

- «OTan4HO» -  yMeHHsS C(HOPMHPOBAHBI, BCE 3a/JaHUs BBHIMOJIHEHBl MPAaBUIBHO, 0€3
aprupMETHYECKUX OIMHOO0K, pemeHne 0hOPMIICHO aKKypaTHO, C HEOOXOIUMBIMA 000CHOBAHUSIMHU.
—  «Xopomo» - HEKOTOpble yMEHHs Cc(OpMHUpPOBaHBI HEIOCTATOYHO, BCE 3aJaHUS

BBITIOJTHEHBI, HEKOTOPBIE BUBI 3aJaHUI BBITIOJIHEHBI ¢ omnOKkaMu. bezomubouno BeimosiHeHo 80-89 %
BCEX 3aJaHUH.

- «Y IOBJIETBOPUTENBHO» - HEOOXOIWMBIC yMEHUS B OCHOBHOM C(HOPMHPOBAHHI,
OOJIBITMHCTBO  3aJaHUW BBITIOJIHEHO, HEKOTOPHIC W3 BBHIMOJHEHHBIX 3aJaHHM COJEp)KaT OIIMOKH.
Be3ommobouno BemmonneHo 70-79 % Bcex 3amaHuil.

- «HeynoBiIeTBOPUTEIIBHO» - TEOPETUUYECKOE COACPIKAHNUE Kypca He OCBOCHO, HEOOXOAMMbIE
yMeHHUS He C(OPMHUPOBAHBI, BHITIOJHECHHBIE YUEOHBIC 3a/IJaHUs COJEPKAT rpyoObIie omnOku. be3ommbouno
BEIIIOJIHEHO MeHee 70% BceX 3aJaHui.

Tema 2.2 CucteMbl JUHEHHBIX YPABHEHH I
IIpakTuyeckoe 3ansaTue Nell

Pemenue cucrem ypaBHenuii meroaom I'aycca

Leab paGoThl: HAYYUTHCS pelIaTh CUCTEMbI TMHEHHBIX YPAaBHEHUN METOJIOM MOCJIEI0BATEIILHOTO
UCKITIOYEeHHsI IepeMeHHbIX (MeTo10M ["aycca).

Bemmosinus patdory, Bel Oyaere:

ymemp:

V1. pemats npuKIIagHbIe 33]a41 B 00JaCTH MPO(PEeCCHOHANBHOM 1eSTeTbHOCTH;
VYo 01.03 onpenensaTh 3Tansl penieHus 3a1a4u;

VYo 01.06 peannzoBaTh COCTaBIECHHBIN IJIaH.

BrinosiHeHne NpakTH4YecKOil padoThbl CIOCOOCTBYET (DOPMHUPOBAHUIO



OK 01 BriGupats cnocoObl pemieHus 3aaa4 IpoQecCHOHATBHON NesITeIbHOCTH, NPUMEHUTEIBFHO K
Pa3IUYHBIM KOHTEKCTAM;

I[IK 1.4 - OcymecTBisaTe pa3pabOTKy, aJanTalyio peuentyp mnoinypadpukaTtoB ¢ y4eTOM
noTpeOHOCTEH pa3IMYHBIX KaTeropuil moTpedurenei, BUI0B U (OpM 00CTYKUBAHUS;

[IK 2.8 - OcymiecTBisTh pa3paboTKy, aJanTalMi0 PEUENTyp TOpsuux OIr0J, KyTMHAPHBIX WU3EIHA,
3aKyCOK, B TOM 4YHCIIE€ aBTOPCKHX, OpPEHJOBBIX, PETHOHAIBHBIX C Y4€TOM MOTPEOHOCTEH pa3IMYHBIX
KaTeropuil moTpeduTesne, BUI0B 1 GopM 0O0CITyKUBAHHS,

I[IK 4.6 - OcymectBiiaTh pa3pabOTKy, aAanTalyio PEHEenTyp XOJIOJHBIX WU TOPSYUX JECEPTOB,
HAIMTKOB, B TOM YHUCIIE aBTOPCKUX, OPEHIIOBBIX, PETHOHAIBHBIX C yYETOM NOTPEOHOCTEW pPa3TUYHBIX
KaTeropuil noTpeduresnei, BUIOB 1 GopM 00CITyKMBAHHS;

I[IK 5.6 - OcymecTBiare pa3pabOTKy, aJanTaldio peHentyp XiIeOOOYIOYHBIX, MYYHBIX
KOHJUTEPCKUAX H3JIENINH, B TOM YHUCIIE aBTOPCKHUX, OPEHIOBBIX, PErHOHAIBHBIX C YYETOM IOTPEOHOCTEH
Pa3IMYHbIX KaTeropuil moTpeOuTeNei;

MarepuajbHoe obecniedenue: HuBryanbHble 3aJaHNsI, YU€OHUKH, KOHCIIEKTHI JIEKIHUIL.

3aganue:
Pemnts crcTeMsl TMHENHBIX YPAaBHEHHM:
3x— 2y +2 =10 Xy 2, = 3x3 + 22, =6,
Lx+5y—2z7=-15 24 *etx+3xu=16
X1 — 2X, — X4 = —6,
2x—2y—z=3
2x1 — 3x, + 2x3 =6
Ilopsinok BbINOJIHEHHS PA0OTHI:
1. 3anuimMTe CUCTEMY JIMHENHBIX YPaBHEHUM.
2. CocraBbTe paCIIMPEHHYIO MaTPUILY.
3. BeImonHuTe 351€eMEHTapHbIE MPEOOpa30BaHUsA CTPOK MATPHIIbI, UCKIIOUYas IMOCJIEIOBATEIBHO
IIepeMeHHbIE. B pe3ynbraTe N0KHA NOJIYyYUThCS CTYIICHYaTash MaTpULA.
4. Tlo cryneH4yaTON MaTpUIIE COCTABbTE CUCTEMY.
5. IlociienoBarenpbHO HAUAUTE 3HAYEHUS BCEX HEU3BECTHBIX.
6. 3anMIInTe OTBET.

Xox padoThI:

Merton "aycca siBisieTCs OAHUM M3 HanboJiee YHUBEPCATbHBIX METOJIOB PEIICHHS CUCTEM JIMHEHHBIX
ypaBHeHUH. OH COCTOUT B MOCJIEA0BATEIILHOM UCKIIOUEHUH HEU3BECTHBIX.

[Ipomnecc pemenus mo meroay ['aycca coctout u3 1ByX 3tanoB. Ha nmepBom starme (mpsiMoi X01) cucteMa
MIPUBOJUTCS K CTyIIeHYaToMy BUy. Ha BTopom 3tare (oOpaTHBIN X01) UIIET TOCISI0BATEIBHOE
ompeieJICHUE HEU3BECTHBIX U3 ATOW CTYIIEHYATOM CHCTEMBI.

Ha npaktuke ynmooHee paboTath HE C CHCTEMOW YpPaBHEHHUH, a C PaCIIMPEHHON MaTPHUIIEH, BBITIOJIHSS BCE
aJIeMEHTapHbBIC MPeoOpa30BaHMs HAJl €€ CTPOKAMHU.

DeMEeHTapHBIMH MPE0OPa30BaHUSIMU MATPHUIIBI SIBIISTFOTCS

- TIEPECTAaHOBKA CTPOK MECTAMH;

-YMHOEHHE HEKOTOPOU CTPOKHU Ha JIt000€e, HE PaBHOE HYIIIO YHCIIO;

-npubaBIeHNE K HJIEMEHTaM OJIHOM CTPOKH COOTBETCTBYIOIIMX 3JIEMEHTOB JAPYroil CTPOKH, YMHOKEHHBIX
Ha OJHO U TO YK€ YKCIIO

Paccmotpum nmpumep:

1) PewmnTh cucTeMy ypaBHEHHIA:
xy + 2x9 — 333 = 0;
2xy — xq + 4x3 = 5
3.1'1 +.1': —.1'3 = 5

CocraBum paCliupCHHYIO MATpULy U3 KOS(I)(I)I/H_H/IGHTOB IMPpU HEU3BCCTHBIX U CBO60,Z[HLIX YJICHOB!

1 2 —3|0
(AIB}=(2 -1 4 5)

3 1 -1I5



BrimonnuM snemMenTapHbie mpeoOpa3oBaHus HaJl CTPOKAMU MaTPHILIbL:

1 2 =-3|0 1 2 =30 1 2 =30
(2 -1 4 5) N(EI -3 10 5) N(U 1 -2 —'L)~
3 1 -115 0 -5 815 0 -5 815

1 2 -3|0
~ (EI 1 -2 —'J.)
o o0 =210

[Tony4eHHOM MaTpHLE COOTBETCTBYET CUCTEMA YPaBHEHHM:
’_rl +2J.'= - 3.1'3 = U
Xg — 2.1'3 =-1 b

\ —2.1'3 = U

Haumnas CHHU3Y BBCPX, HAXOAWM 3HAYCHUS HCU3BCCTHBIX!

(2 + 237 — 323 =0 (x; + 22 —3x; =10 n+2-(-1)=10
X, — 2x3 = -1 ;[ X, = -1 ; { x = —1 ;

X x3=10 x3=10 xy3 =10

[(x, =2

xy, = —1,

L x3 =10

Ortgert: (2;-1;0).
x1+x2 _3x3 +2x4 = 6,
X2 + X3 + 3x4_ = 16,

2) X1 —2X, — X4 = —6,
2xy — 3x, + 2x3 =6
1 1 -326 1 1 -326 1 1 -326
60 1 1316} [0 1 1316 )| ( 0 1 1 316 |_
1-20-1-6 0 3 —3 3 12 01 -11 4
2 -3 2 06 0 -5 8—-4-6 0—-5 8—-4-6
1 1 -326 1 1 -326 1 1 -3 26
601 1316 ) [ 01 1316 | [ 0 1 1 3 16
0 02 2 12 0O 0 1 1 6 0 01 16
0 0 13 11 74 0 0 13 11 74 0 0 0-2-4
X1+ x, — 3x3 + 2x, = 6,
X, + x3 + 3x, = 16,
X3t+x4 = 6,
—2x, = —4
Hauwnnas cHu3y BBEpX, HAX0IUM 3HAYCHHS HEU3BECTHBIX:
x, =8
Xy =6,
X3 =4’
Xy =2
Otser : (8;6:4;2).
@dopma npeacTaBieHUs pe3y/bTaTa: BbIINOJIHEHHAs padoTa.
Kpurepum oueHku:
- «OTan4HO» -  yMeHHS C(HOPMHPOBAHBI, BCE 3a/JaHUs BBHIMOJHEHBI MPAaBUIBHO, 0€3
apudmeTnyeckux omuOOK, pernieHre oQPopMIEHO aKKypaTHO, ¢ HEOOXOAUMBIMU OOOCHOBaHHUSIMHU.
- «Xopomio» - HEKOTOphle YMeHHS CcGhOPMHUPOBAHBI HEJOCTATOYHO, BCE 3aJaHUA

BBITIOJTHEHBI, HEKOTOPBIE BUJBI 33J]aHHI BBIMOJHEHBI ¢ omuOkamMu. bezommbouno BeimoiaHeHo 8§0-89 %
BCEX 3aJIaHMUU.

- «Y IOBNETBOPUTENHHO» - HEOOXOOUMBIE YMEHUS B OCHOBHOM C()OpPMHPOBAHBI,
OOJBIIMHCTBO  33/IaHU BBIMIOJIHEHO, HEKOTOPbIE W3 BBIMOJTHEHHBIX 3aJaHU COAEpkKAT OIIHMOKH.
Be3ommbouno BeimonHeno 70-79 % Bcex 3amaHMuid.



- «HeynoBIeTBOPUTENBHO» - TEOPETUICCKOE COACPKAHKIE Kypca HE OCBOCHO, HEOOXOIUMBIE
yMeHus He ¢(hOpMUPOBaHBI, BHIIIOJHEHHbIE YUeOHbIE 3aIaHMs COAEPKAT Tpyobie omuOku. be3ommbouno
BeIOJIHEHO MeHee 70% Bcex 3agaHuii.

Tema 3.1 OcHOBBI TeOpPUHU BepOSATHOCTEH
IIpakTuyeckoe 3ansitue Nel2
Pemenue 3a1a4 Ha OCHOBHbBIC NOHATHS KOMOMHATOPUKH

Llesqb paGoThI: OCMBICIUTH OCHOBHBIE TIOHITHS KOMOMHATOPHKH, HAYYUTHCS OTIUYATH OJTHY BRIOOPKY
OT JPYroi, NpUMEHATh GOPMYJIbI Ui UX HAXOXKICHUS.

Boinosnus padorty, Bel Oyaere:

YMETh!

VYo 01.03 onpenenars 3Tanbl pelieHus 3a1a4u;
VYo 01.06 peann3oBaTh COCTaBICHHBIN IJIaH.

BrinosiHeHne npakTH4YecKoil paéoThbl COCOOCTBYET ()OPMUPOBAHUIO !

OK 01 Boibupate ciocoObl pemieHus 3agad NpopecCHOHaIbHONW AeATeIbHOCTH, IPUMEHUTENBHO K
Pa3INYHBIM KOHTEKCTaM;

OK 02 OcyiiecTBisTh MOUCK, aHAJIW3 U UHTEPIIPETaLn0 HHPOpMaLUY, HEOOXOAUMOHN AJIst

BBITIOJIHEHUS 3a7a4 TPO(HEeCCUOHATLHOM esITENbHOCTH.

I[IK 1.4 - OcymecTBaare pa3paboTKy, aanTalldio peuentyp moiaypabpuKaToB C y4EeTOM
noTpeOHOCTE!N pa3IMYHbIX KaTeropuil noTpeduTeneit, BUAOB U GopM 00CITyKUBAHUS;

[IK 2.8 - OcymecTBiarh pa3paboTKy, adanTadilo PEHEnTyp TOPSInX OO, KyJTUHAPHBIX U3JICTUH,
3aKyCOK, B TOM YHCJE aBTOPCKHUX, OPEHIOBBIX, PErHMOHAIBHBIX C YYE€TOM MOTPEOHOCTEH pa3NUYHBIX
KaTeropui moTpeduTene, BumoB u Gopm 00CTyKUBaHUS;

IIK 3.7 - OcymiecTBisTh pa3pab0TKy, aJanTaIyio PEeHenTyp XOJIO0HBIX OO/, KyJTUHAPHBIX U3ICTUH,
3aKyCOK, B TOM YHCJE aBTOPCKHX, OPEHIOBBIX, PErHMOHAIBHBIX C Y4YE€TOM MOTPEOHOCTEH pa3NUYHBIX
KaTeropui moTpeduTene, BumoB u Gopm 00CTyKUBAHUS;

I[IK 4.6 - OcymecTBiarh pa3pabOTKy, aJanTaldio PELENTyp XOJOJHBIX M TOPSYHX JCCEPTOB,
HAlUTKOB, B TOM YHCII€ aBTOPCKUX, OPEHIOBBIX, PETHMOHAIBHBIX C YYETOM MOTPEOHOCTEH pa3IuUYHBIX
KaTeropui noTpeduTeNne, BumoB u Gopm 00CTyKUBAHUS;

I[IK 5.6 - OcymecTtBiasaTe pa3pabOTKy, aJanTaldio perentyp XjiaeO0oOyJOYHBIX, MYYHBIX
KOHJUTEPCKUX M3AENUl, B TOM YHUCIIe aBTOPCKHUX, OPEHJOBBIX, PETHOHAIBHBIX C YYETOM MOTpeOHOCTEH
Pa3IMYHBIX KATETOPHI MOTPeOUTENEH;

[IK 6.2 - OcyiecTBisATh TeKyllee ILIAHUPOBAHUE, KOOPAMHALMUIO JAESATEIIBHOCTH IOJYUHEHHOTO
MepcoHaja ¢ y4eTOM B3aUMOJICHCTBUS C IPYTHUMHU MOAPA3ICICHUSIMU;

IIK 6.3 - Opranu3oBbIBaTh pecypcHOE OOecrieueHue AeATeIbHOCTH O JYMHEHHOTO MIepCoHaa;

MarepuajbHoe obecriedeHne:
WuauBuayanbHble 3aaHus], KOHCIEKTHI JEKIIHl.

3aganne:

1. B copeBHOBaHusAX ydacTByeT 10 uenoBek, Tpoe M3 HHUX 3aUMyT l-e, 2-€ u 3-e mecto. CKOJIBKO
CYLIECTBYET Pa3JINYHBIX BAPUAHTOB ?

2. U3 rpynnbl, B KOTOpo yuutcs 12 yenoBek, HE0OX0MMO BbIOpaTh 3 uenoBeKa B COBET KOJLIEKaA.
CKOJIBKO CYIECTBYET pa3IMUHBIX CHOCOOOB TaKOro BhIOODA.

3. Ha KHMXHOH MOJIKE BBICTaBJIEHBI 8 KHUI' pa3IM4YHbIX aBTOPOB. CKOJBKO CIIOCOOOB MMeeTCs AT
PacCTaHOBKH 3TUX KHUT B Pa3HOM HOpsAIKe?



Xox padoTsl
1. Omnpenenute BUA BEIOOPKHU 0€3 MOBTOPEHUS.
2. Bribepere cOOTBETCTBYIOIIYIO (JOPMYITY JJIsl BBIYUCICHUS BO3MOXKHBIX KOMOMHAIIUH.
3. IIpousBeaurte BBIYMCICHHS, HCIIONIB3YS MMOHATHE (haKTOpHATIA.
B ocHoBe pemienus 3a1a4 Ha KOMOMHATOPHUKY JIEXKAT JBa MpaBUIIa:
L.Ilpasuno cnoxcenusn. Eciu HEKOTOpBIA 3J€MEHT A MOXHO BbIOpaThb M crnocobamu, a apyroi
aneMeHT B —Ncmoco6aMu, HCKITIOYAOMIMMU  IPYT APYyra, TO BBIOOP KAKOTO-HHOYAh OJHOTO W3 3THX
aneMeHTOB( 60 A, 1160 B ) MOKHO OCYIIIECTBUTH M + N CHOCOOAMHU.

2.I1Ipaguno ymuosxcenus. Ecnmi HEKOTOPBIH 21€MEHT A MOKHO BBIOpaTh M crioco0amMu M €Ciu Mocie
Ka)/IOTO TaKOTO BBIOOpa 1eMeHT B MoxHO BBIOpaTh N criocobamu, To BEIOOP mapsl aneMeHToB ( A, B) B

YKa3aHHOM HOPSJKE MOYKHO OCYHIECTBUTH M- N criocobaMu.

3aodaual. T1lpu bopMUpOBaHUH SKUTIAKA KOCMUYECKOTO KOpabist nMeercs: 10 mpeTeH eHTOB Ha TIOCT
KOMaHJupa,20 TMpeTeHIEeHTOB Ha  IMOCT OOpPTHH)KEHEpa,25 NpPEeTEeHACHTOB Ha IOCT KOCMOHAaBTa-
uccinenonatesns. CKOJIBKMMH CIOCOOAMH MOYHO BBIOpATh OJHY U3 KaHIUAATYp HA TOCT KOMAaHJUpPa, WU
OOpTHH)KEHEPA, WM KOCMOHABTa-UCCIIE10BaTENS?

Pewenue. I1o mpaBuiny cymmsl cymectByet 10+20+25=55cnoco0oB BbIOOpa 0THOM U3 KaHAUAATYP.

3adaua2.B cTOJIOBOM MpeIararoT aBa Pa3andHbIX HNEPBLIX : a, M a. ;TPH Pa3IMYHBIX BTOPBIX OJI0Ha:
1 2
b,,b,,b, n nBa pazmuunbIX gecepra:c, U c,. CKOJIBKO pa3IMUHBIX 00EI0B U3 TpeX OII0A MOKET BhIOPATh
1 2 3 1 2

MMOKyIaTeNb ?

Pewenue. IlepBoe 6110710 MOXKHO BBIOpATh IBYMsI CIOCOOaMH, BTOpOE 0JIt0JI0 MOKHO BbIOpaTh Tpems
croco0amu, TpeThe OO0 MOKHO JABYMs criocobamu. [1o MpaBuily YMHOXKEHHS CYIIECTBYET 2 X 3% 2
=12 cnoco6oB BEIOpaTh 00€1 U3 Tpex OO/,

3. lloomnoocecmea n- muosrcecme(coeournenus).

Jis  HaxoXKAeHus K —moaMHOXecTB HeKOTOporo N—MHOXecTBa HYKHO BbIOpaTh K u3N ero

5JIEMEHTOB (IIO3TOMY 9acTO TOBOPAT 0 8b160pke K amemenToB 3 N —snementos). [Ipo BeiOpanubie K n3
N pasIMYHBIX JIEMEHTOB IPUHATO TOBOPUTH, YTO OHU OOpA3ylOT COeqMHEHHE U3 N 3IeMEHTOB Mo K
.Coedunenue-cobnpaTenbHbIi TEPMUH KOMOMHATOPUKU. B 3aBUCHMOCTH OT TOro, UMEET JIM 3HAYCHHE
MOPSIIOK 3JIEMEHTOB B COSAMHEHUU WM HET, a TaKXKe OT TOT0, BXOJSAT B COEAMHEHHE BCce N DIEMEHTOB
WJIHM TOJIBKO YacTh UX, PA3JIMYalOT TPU BUJIA COCMHEHUI: nepecmanosKku, pazmeuienus, co4emanus.

Ilepecmanosku.

[lepecranoBkamMu M3 N —3JEMEHTOB HAa3bIBAIOTCA TaKWE COEAWHEHUs W3 N —3JEeMEHTOB, KOTOpHIE
OTJIMYAIOTCS IPYT OT APYyra TOJAbKO MOPSAIKOM PACHOJIOKEHHUS HIEMEHTOB.

O6o3nayenue: P, =n!

Pazmewienus.
Pa3menienusmMu U3 N —3J€MEHTOB HA3bIBAIOTCS TAaKHE COCIMHEHMS , KOKI0E€ U3 KOTOPBIX COIEPIKHUT
M 3JIEMEHTOB, BBIOPAHHBIX M3 YHWCJIA JAAHHBIX N —3JIEMEHTOB, OTIMYAIOIIMXCA JUOO COCTaBOM, JHOO
MOPSIIKOM MX PACIION0KEHHUSI, TUOO0 U TEM , U APYTUM.
n!

(n—m)!
3ameuanue. PaccMOTpeHHbIE paHee MepecTaHOBKU — YaCTHBIM Cilydail pa3MelleHuit u3 N — 31eMeHTOB
1o N — 3JIEMEHTOB.

OGo3nauenue A =

n!
—A"=_"_npl
P, =A o n!
55440.
Couemanuas.

CodeTaHusAMHU U3 N- IIEMEHTOB IO MHA3BIBAIOTCS TaKUe COCAUHCHU, KOTOPBIC OTIIMYAOTCA APYT OT

Apyra XoTa OBI OJHHUM SJICMCHTOM.

.M n!
O6o3nauenue:.C,, = ————
m!(n—-m)!



ITopsiiok BbINOJIHEHUS PA0OTHI:

1. Onpenenure BUJ BBIOOPKH O€3 OBTOPEHMUS.

2. BpiOepeTe COOTBETCTBYIOUIYIO (DOPMYITY /Ul BEIYMCICHHS BO3MOKHBIX KOMOMHAIIUH.
3. IlpousBeanTe BHIYUCICHHUS, HCIIONB3YS MOHATHE (haKTOpHAIA.

KonoBelli 3aMOK OTKpBIBAC€TCS TOCIEAOBATEIBHBIM HAOOpOM 4YeThIpéX pasHbix Iudp. Tpebyercs

OTIPEJICITUTh YHCIIO BO3MOXKHBIX KOJOB, KOTOPBIC MOKHO IMOJA00PATh JJIsI TOTO 3aMKa.

Pemenne.

1.Bo3moxnueix 1udp Bcero mecsats(1,2,3,4,5,6,7,8,9,0).Kaxnas HaOpaHHas KOMOMHAIMs Koja
OTIIMYAETCA OT JApYroil komOumHanmu XoTs Okl omgHo# mmdpoii(1,4,5,7 #2,4,5,7),m60 mopsakoM Habopa
oquHakoBbIX 1udp(1,4,5,7#4,5,7,1),mo3ToMy sl MOACYETA YKCIIa BO3MOXKHBIX KOMOHMHAIMN KOJOB
UCTIOJb3yeM (hOpMYITy YUCIIa pa3MEIICHHUH.

2.®opmyna pa3MenieHnid umeet B Ay = — B namem ciiywae n = 4, m = 10.
=10-9-8-7 = 5040

10! _10!_109-8:7-6:54:3-2"1
(10-4)! 6! 654321
2. CKOJIBKO CYIIECTBYET CIIOCOOOB BBHIOOPA TPEX UETOBEK U3 JAECATU?
Pemenue.
1. B nanHOM ciy4ae Ipu BBIOOpE JUTSI HAC Ba)KEH TOJBKO COCTaB IO TPHW YeJIOBEKa, MOPSIOK BHIOOpA
PO HE UTPAET, IOATOMY B OTIMYHE OT MEPBOTO MPHMEpa YUCIIO CIIOCOOOB MOJCUUTAEM IMo (Gopmyre
COYETAHMI.

3. IlpousBoauM pacuér :Aj, =

2. ®opwmyna couerannii umeer BUI:Cy = . B Hamem cioygae n=10, m=3.

m!(n-m)!
10! 10! _7!-8:9-10
31(10-3)1 3171 32171 =120.
3.CKOJIBKO Pa3IMYHBIX YETHIPEX3HAYHBIX YUCET MOYKHO COCTaBUTh U3 udpl,2,3.4 9 nudpsr e
MTOBTOPSIOTCSA)?
Pemenue.

1.Ilo ycrnoBUIO [daHO MHOXECTBO U3 UYETHIPEX OJIEMEHTOB, KOTOphle Tpelyercs
PacroJIOKUTh B ONpEeAEIEHHOM MOpsIKe. 3HAYUT, TpeOyeTcs HaWTH KOJIMYECTBO IEPECTAHOBOK HX
YETBIPEX DJIEMEHTOB.

2.Dopmyna mepecTaHOBOK U3 T —JIEMEHTOB uMmeeT Bua: P, = n! B Hamem cioydae n =4.

3.IIpousBeném pacuér: P, =41=4-3 -2 - 1=24.

3 . IlpousBoaum pacqéT:Cfo =

dopma npeacTaBiieHUs pe3y/bTaTa: BbIIOJIHEHHAs padoTa.
Kpurepun oueHku:

Ouenka "OTJMYHO'" CTaBUTCSA, €CIM pabdoTa BBINIOJIHEHA B IOJHOM 00BEME ¢ COOJIOJIEHHEM
HEO0OXOIMMOM MOCNEA0BATENbHOCTH JICHCTBHI; B OTBETE€ MPAaBUIHLHO M AKKypaTHO BBINIOJIHEHBI BCE
3allMCH U BEIYHCIECHUA.

Ouenka "xopouio' cTaBUTCS, €CIM BBIIOIHEHBl TPeOOBaHUS K OLIEHKE "OTINYHO", HO JOMYIEHBI
2-3 "Henouera.

Ouenka '"'y10BJIeTBOPUTEIBHO'" CTaBUTCS, €Ciid paboTa BBIMOJHEHA HE MOJIHOCTHIO, HO 00BEM
BBITIOJIHEHHOW YacTW TaKOB, YTO IO3BOJISIET IMOJYYUTh MPAaBHIbHBIE PE3yAbTaThl U BBIBOJIBI; B XOJI€
MpOBeIeHUs! pabOThHI ObUIM AOMYIIEHBI OIIHOKH.

Ouenka ""Hey10BJ1eTBOPUTEIBbHO' CTaBUTCS, €CIM PadOTa BBIMOIHEHA HE MOJTHOCTBHIO UITH 00BEM
BBITIOJTHEHHOW YacT pabOTHI HE MO3BOJISET CIENaTh MPABUIBHBIX BHIBOJIOB.



Tema 3.1 OcHOBBI TeOPUHU BepPOSATHOCTEH
IIpakTnyeckoe 3ansiTue Nel3

Pemenue 3a1a4 Ha BbIUNCJIeHHE BEPOSATHOCTH
Heas padorbi: HayanThcst HAXOAUTH BEPOSTHOCTH COOBITHH, HCIIONB3Ys (YOPMYIIBI KOMOMHATOPHKH.
Boinosnus padorty, Bel Oyaere:
ymembs:

VYo 01.03 onpenenars 3Tanbl pelieHus 3a1a4u;
VYo 01.06 peann3oBaTh COCTaBICHHBIN IJIaH.

BoinoJsiHeHne npakTHYecKoii padoThbl croco0CTBYeT (POPMUPOBAHUIO:

OK 01 Boibupate cniocoObl pemieHus 3agad npopecCHOHaIbHON AEATEeIbHOCTH, IPUMEHUTENBHO K
Pa3IMYHbIM KOHTEKCTaM;

OK 02 OcyiecTBisITh IOUCK, aHAJIW3 U UHTEPIIPETALMIO0 HH(pOpMAaLIUK, HEOOX0AUMOH AJIst

BBITIOJIHEHUS 3a71a4 TPO(HEeCCHOHATILHOM JeSITENbHOCTH.

I[IK 1.4 - OcymecTBaare pa3pabOTKy, aanTaluio perentyp mnoayhadpukaToB ¢ y4eToM
noTpeOHOCTEeN pa3IMYHbIX KaTeropuil notpedureneit, BUAOB U (opM 00CTyKHUBaAHUS;

[IK 2.8 - OcymecTBiarh pa3paboTKy, adanTario PEHEnTyp TOPSInUX OO, KyJTUHAPHBIX U3JIETUH,
3aKyCOK, B TOM 4YHCJE aBTOPCKHX, OpPEHIOBBIX, PETHOHAJIBHBIX C Y4ETOM MOTPEOHOCTEH pPa3IUUHBIX
KaTteropuil norpedurene, BUAOB U GopM 00CITYKMBAHUS;

IIK 3.7 - OcymecTBisaTh pa3pabOTKy, aJanTaIluio PEIENTYP XOJO0 HBIX OJF0]1, KyJTUHAPHBIX U3ACINH,
3aKyCOK, B TOM YHCJE aBTOPCKHX, OPEHIOBBIX, PErHMOHAIBHBIX C Y4YE€TOM MOTPEOHOCTEH pa3NUYHBIX
KaTeropui moTpeduTene, BumoB u Gopm o0CTyKUBAHUS;

I[IK 4.6 - OcymecTBiaTh pa3pabOTKy, aanTalyio PEHenTyp XOJIOJHBIX W TOPSYUX JECEPTOB,
HaIUTKOB, B TOM YHCJI€ aBTOPCKUX, OPEHIOBBIX, PETHOHAIBHBIX C YYETOM MOTPEOHOCTEH pa3IUYHBIX
KaTeropui moTpeduTeNne, BUI0B U (opM 0OCTyKUBAHUS;

I[IK 5.6 - OcymecTtBiasaTe pa3pabOTKy, aJanTaldio perentyp XjiaeO00OyJOYHBIX, MYYHBIX
KOHJUTEPCKUX H3AETUl, B TOM YHUCIIe aBTOPCKHX, OPEHJIOBBIX, PETHOHAIBHBIX C YYETOM MOTpeOHOCTEH
Pa3IMYHBIX KATETOPHI MOTPeOUTENEH;

[IK 6.2 - OcylecTBisATh TEKyllee IUIAHWPOBAHUE, KOOPIMHALUIO JESATEIBHOCTH IOAYUHEHHOIO
MepcoHaia ¢ y4eTOM B3aUMOJICHCTBHS C IPYTUMHU MOAPa3/ICIICHUSIMU;

IIK 6.3 - Opranu3oBbIBaTh peCypcHOE oOecreueHre eI TeIbHOCTH MO TYMHEHHOTO TIEPCOHANIA;

MarepuajibHoe ob6ecniedenue: HIuBYIyanbHbIE 3aJaHNSI, KOHCIIEKTHI JIEKIIUH.
3amanmue:

1. ToroBsich K JIOKJIaAy, CTYACHT BBINUCAI U3 KHUTU LMTATy, HO, 3a0bIB HOMEp CTPaHUIIbI, Ha
KOTOpPO# OHa HaxOJWJach, HaIUcal HOMEp Haynady. KakoBa BEpOSTHOCTb TOTO, YTO CTYAEHT 3allMCall
HY)KHBIIl HOMED, €CJIM OH IOMHUT, YTO HOMEP BBIPa)KAETCS JBY3HAUYHBIM YNCIOM?

2. B smuke 15 neraneit, cpeau kotopsix 10 okpamensl. COopmMk Hayjnauy BeIOpan 3 jgertainu.
KakoBa BEpOSTHOCTb TOTO, UTO BEIOpAHHBIE AE€TAIM OKa3aJMCh OKPAIIEHHBIMU ?

3. Nmeercs 8 xaprouek. OJ1Ha CTOpOHA KaXJIOM M3 HMX 4YHMCTasi, a Ha JPYroil HamucaHbl OYKBBI
JOWPJJI, AH,3,I1. Kaprouku kinagyT Ha CTOJI YMCTOW CTOPOHOM BBEpX, NEPEMENIMBAIOT, a 3aTEM
IIOCJIENOBATEIBHO OJHY 3a JAPYrod nepeBopadnBaroT. KakoBa BEpOSITHOCTB TOTO, IIPH MOCIEN0BATEIBHOM
nosiBieHUH OykB Oyzer cocranieH cioo [IPA3JTHUK?



HOpﬂ)IOK BbIINOJTHCHHUSA paﬁoTbI:

1. Omnpenenute cobbITHE A, BEpOITHOCTH KOTOPOTO HYHO BBIUUCIIUTD.
2. IIpocuuTaiite obiee yucio (N) BO3MOMXKHBIX HCXOJIOB.
3. IlpocuuTaiite 4ymuciIO UCX0A0B (M), OIArOMPUATCTBYIOIINX HACTYINICHUIO COOBITHS A .

9] . m
4. Vcnonb3yiite GopMyITy UIsl BRIYUCICHHUS BEPOSITHOCTH OMPEICIEHHOTO COObITHS. P(A) = -

Xoa padoThI:

Bepoamnocmeoio coobimusA Ha3pIBacTCS OTHOIICHHWE YHCIa M CiTydaes, OJaronpusSTCTBYIONUX €TI0
MOSIBJICHUIO, K OOIIEMY YHCITY BCEX HECOBMECTHBIX PABHOBO3MOXHBIX M 00pa3yONIUX MOJHYIO IPYIITY
COOBITHH.

Takoe ompejeneHne BEPOSTHOCTH HAa3bIBAIOT KIIACCHYECKUM. BeposTHOCTH coOBITHS 0003HaUaeTCs
m
P(A) wu Beramcnsercs no gopmyine: P(4) = —.

BeposTHOCTh TOSIBIICHUS COOBITHS 3aKIIIOYCHA B Tpeenax
or Ogol: 0=PAI=1

[Ipu pemienun 3a1a4 Ha BEIYMCICHUE BEPOSITHOCTH MPUMEHSFOTCS (DOPMYITBI [T TIOICUETa YK CIIa
KOMOMHALUH U3 JaHHBIX JJIEMEHTOB:

- YHCIIO TMIEPEeCTaHOBOK BRIYUCIIsIETCS 0 opmyne: P, = n!

- YUCJIO pa3MEeIeHUH U3 N AIIEMEHTOB 110 M 3JIEMEHTOB B KaXKJIOM BBIUHCISIETCs IO hopmyite: Ap' =
n!

(n—-m)!

- YMCJIO COYSTAHMH U3 N 3JIEMEHTOB IO M 3JIEMEHTORB B KaXKJIOM BBIUUCIIACTCS 10 hopmyite: CF =
n!

(n—-m)!'m!

HagexxHoCTh Ka)kJI0TO 37€MEeHTa CUCTEMBI AJIEKTPOCHA0XKEHHS MOYKHO XapaKTepU30BaTh
BEPOSITHOCTHIO Pa0OYEro COCTOSTHUS P U BEPOATHOCTHIO 0TKa3a (. Eciu He yuuThIBaTh MIaHOBbIE
MPOCTOM (PEMOHTBI), TO MOXKHO CUUTATh, YTO DJIEMEHTHI B JTF0O0H MOMEHT BPEMEHH HAXOSATCS B OJJHOM
13 3TUX COCTOSHMM. Torna cymMmma BEpOSITHOCTEN 3TUX COCTOSIHUM paBHa 1:p + q = 1.

Jljig rpynmbl U3 IBYX 3JIEMEHTOB BO3MOYKHBI CIETyIOIINE COUCTaHUS:
00a 71emMeHTa B paboueM COCTOSIHHH,
MIEPBBI AJIIEMEHT B BBIHYKJIEHHOM MPOCTOE, BTOPOI B paboueM COCTOSIHUH;
MIEPBBI AJIEMEHT B paboueM COCTOSIHUH, BTOPOH B BBIHYKICHHOM IIPOCTOE;
4. o0a >meMeHTa B BBIHYKICHHOM MTPOCTOE.
BeposTHOCTH 3THUX COCTOSIHMIA MOKHO HAWTH, BOCIIOJIb30BABIINCH TEOPEMOI YMHOKEHHUSI BEPOSATHOCTEH.
Tak npu mocJie0BaTEJILHOM COEIUHEHUH IBYX 3JIEMEHTOB C HAJIS)KHOCTBIO KaXKJOTO P1 U P2
HAJEKHOCTH BCEH CXeMBbI omnpeaenseTcs kKak P = p; " p,
Jpyrumu cioBamu cxema padomaem, eciu pabomaiom ooa snemenma. Ilpu omkaze 0onozo (n1106020)
U3 HUX cxema pabomams He Oyoem (MOK uepes yenv He noioem).
BeposTHOCTB 0TKa3a AJIs1 MOCJIeA0BATEIbHOI0 COCAUHCHUS
P =1 — q,q, (a1 O1ByX 2JI€EMEHTOB).
P=1-q1q," ..q, (11 n—3I1eMEHTOB).

wnh e

[Ipy mapajuieIbHOM COeIMHEHHH ABYX 3JIEMEHTOB C HAJIEKHOCTBIO KAXKI0T0 P11 p2HAJIEKHOCTD
BCEU cXeMblI onpeaensiercss Kak P = p1.p, +p1 " q2 + p2q4



[Tonb3ysick GopMyIioi At BEPOSTHOCTH MOSBICHHS XOTS ObI OJTHOTO COOBITHS, HA/IEKHOCTh CXEMBI
MapajuieIbHOTO COCAMHEHUS 3alUChIBAIOT B Buae P = 1 — q,q;.

Jlpyrumu cioBaMu cxema padomaem, eciu pabomaiom ooa 3iemenma, HO maxdce ona pabomaem,
ecnu evliioem u3 Cmpos U Kakoil audo 00uH u3 31emMeHmos.

1.Habupast Homep TenedoHna, aboHeHT 3a0bu1 ocaeaue 3 nudpsl 1 Habpal UX Hayxady, IOMHS . 9TO
OHHM pa3nu4Hbl. HaiimuTe BeposSTHOCTH TOTO, 4TO HAOpaHbI HY)KHBIC IIU(PHI.

Pemenue:

CoObiTHe A- «HOMEp HaOpaH BEPHON.
Uucno n-obmiee 4YHMCIO HUCXOJOB  HCIHBITAHUS  MOJIYYHM, BOCIOJIb30BaBUINCh  (POpMYyIaMH
koMOuHaTopuku. Beero umeercss 10 mudp, T.e. yucno sneMeHToB paBHO 10; B KaxkJ0e COEIUHEHHE
BXOJUT MO 3 HU@pbl; NOpAIoK Hup (3JIEMEHTOB) CYIIECTBEHEH NpU HAbOpe HOMEpa, 3HAYUT, HYKHO
HaWTH YUCII0 pa3Menienuii u3 10 smeMenToB 1o 3 mo dopmyiie:

10! 10! _ 718:9-10
A3y =——=—=—"—=720.Urak, n=720
(10-3)} 7! 7!
Yucno m=1, T.K. TOJBKO OJUH HA0Op U3 TPEX LHUPP ABISETCS HYKHBIM. 3HAYUT,
Pl = ﬂ: = .'fn

2.113 ypHbI, B KOTOpoi HaxoasTcs 12 GenbIX U 8 4EPHBIX I1apOB, BHIHUMAIOT HayAauyy JBa miapa. Kakosa
BEPOSITHOCTh TOTO, UTO 00a 1Iapa OKaxXyTcst 4EPHBIMU?

Pemenue:

CoOpiTHe A- «00a mapa OKaKyTCsl YEPHBIMI).
Uucno n-obmiee 4YHMCIO HUCXOJOB  HCIHBITAHUS  MOJIYYHM, BOCIIOJIb30BABIINCH  (pOpMyJIaMu
koMOuHaTopuku. OOIIee 4YKHCIO BO3MOXKHBIX CIydaeB N paBHO YMCTy codeTaHuil u3 20 2JIeMEHTOB

a0 an

(12+8) mo mpa: N=C3y = ——=— =" 190,

2N r3p-3ay 118! 1-218!

Yucno caydaeB M, 6J'Ial"Ol'IpI/I5ITCTByIOHII/IX CO6BITI/IIO A, paBHO 4HCIy coueTaHui u3 8 anemeHToB ( 8
B _B-T-8l_
YEPHBIX mapOB) 1o apa: N=C; = - =

-2y 28 12-18)

Pl4) = :— 50 2 0,147
3.Ha nsatum kapToukax pa3pe3Hoit a30yku Hanucanbl OykBbl A,3,K,0, M. Kaprouku nepememmBaroTcs u

Hayrajl packjaJbpIBatoTcs B psag. KakoBa BepoaTHOCTH TOro. UTo nonyuutces ciioBo 3AMOK?
Pemenne:CobOpiTne A - «monydutcs ciioBo 3SAMOKY.

Yucnao N-o0miee 4YHWCIO KMCXOJOB  HCHBITAHUS — MOJYYHM, BOCIIOJIB30BAaBIIMCE  (OpPMYyJIaMU
KoMOuHaTOpuKu. OOImee YUCIO  BO3MOXKHBIX CIy4aeB N paBHO YHCIY MEPECTAaHOBOK M3 5
aneMeHToB (OykB): N=P; = 5!=5-4-3-2-1=120.

Yucio ciydaeB M, OIAronpHUATCTBYIONIMX COOBITHIO A, paBHO 1, T.K. TpeOyeTCsl COCTaBUThH CIIOBO C
OykBamu, PaCCTABICHHbIMI B OTIpe/ICTIEHHOM TOPsIKE. A 3TH 6yKBH pas3IMYHBbI.

PlA)="=—

n 120

®opma npeacTaBaeHus pe3yJbTaTa: BHIIOJHEHHAs paboTa.

Kputepun onenkn:
—  «OtnmyHO» -  yMeHHA CGOPMHUPOBAHbI, BCE 3aJaHMs BBINOJHEHBI INPaBHIBHO, 0e3
apu(pMeTHYECKUX OLINOO0K, pelieHre 0(hopMIEHO aKKypaTHO, ¢ HEOOXOJUMBIMU 0OOCHOBAHUSAMH.



- «XopoImo» - HEKOTOphle yMeHHS C(HOpPMHUPOBAaHBI HEAOCTATOYHO, BCE 3aJaHUS
BBITIOJTHEHBI, HEKOTOPBIC BUJIBI 33J[aHHI BBIIOJIHEHBI ¢ omuOKamu. bezommbouno BeimonaeHo 80-89 %
BCEX 3aJaHMM.

- «YI0BJICTBOPUTEIIBHO» - HEOOXOJUMbIC YMEHUS B OCHOBHOM C(OpPMHPOBAHBI,
OOJIBIIMHCTBO ~ 3aJ[aHUN BBITIOJHEHO, HEKOTOPHIC M3 BBIMOJIHEHHBIX 3aJaHUN COJCPIKAT OIINOKH.
Be3ommnbouno BeimonHeHo 70-79 % Bcex 3aqaHu.

- «HeynoBieTBOPUTEIHHO» - TECOPETUYCCKOE COJICPKAHNE Kypca HE OCBOCHO, HEOOXOAMMBIC
yYMEHHUS He c(hOPMHUPOBAHBI, BHIMOJIHEHHBIC YUeOHbIC 3aIaHUs COACPIKAT rpyObie omuOku. be3ormmbouHo
BBIIIOIHEHO MeHee 70% Bcex 3adaHuii.

Tema 3.2 OcHOBBI MATEMATHYECKON CTATUCTHKH
IpakTnyeckoe 3ansaTue Nel4

CocTaBiieHHe CTATHCTHYECKOTO pacupeaecacHust BblﬁOpKl/l, MOCTPOCHHUE MMOJIUTOHA H
ruCrorpamMmal

Hean padoTbi: DopMUPOBAHNE YMEHUS COCTABIISITH CTATHCTUYECKOE pacIipeielIeHnEe BEIOOPKH.

Brinosinus padory, Bel Oynere ymers:
VYo 01.03 onpenensTe 3Talbl peuieHus 3a1a4H;
VYo 01.06 peanuzoBaTh COCTABICHHBIN MJIAH.

BrinosiHeHne npakTH4YecKoil paéoThbl COCOOCTBYET ()OPMUPOBAHUIO

OK 01 Boibupats ciocoObl pemieHus 3aaad npodecCHOHAIbHON AESITeIbHOCTH, IPUMEHUTENBHO K
Pa3IMYHBIM KOHTEKCTaM;

OK 02 OcymiecTBasATh MOUCK, aHAJIW3 U UHTEPIIPETAINIO HHPOpMaIuy, HE0OX0IUMON TSt
BBITIOJIHEHUS 3a7a4 TPO(HeCCHOHATLHOM NesITeNbHOCTH.

I[IK 1.4 - OcymecTBaare pa3pabOTKy, aJalTaluio peuentyp mnoaydadpukaToB ¢ Y4eTOM
MOTpPeOHOCTEN Pa3IMYHBIX KaTEropuid MoTpeOuTesnei, BUAOB B PopM 00CTyKUBaAHUS;

IIK 3.7 - OcymecTBisaTh pa3pabOTKy, aanTaIluio PEHENTYp XOJIO0 HBIX OJF0]1, KyJTUHAPHBIX U3ACINH,
3aKyCOK, B TOM YHCJE€ aBTOPCKHX, OPEHIOBBIX, PErHMOHAIBHBIX C Y4€TOM MOTPEOHOCTEH pa3IHMYHbIX
KaTeropui noTpeduTeNnei, BumIoB u Gopm 00CTyKUBAHUS;

I[IK 4.6 - OcymecTBiaTh pa3pabOTKy, aanTalydio PEHenTyp XOJIOJHBIX W TOPSYUX JECEPTOB,
HAlUTKOB, B TOM YHCII€ aBTOPCKUX, OPEHIOBBIX, PETMOHAIBHBIX C YYETOM MOTPEOHOCTEH pa3IuYHBIX
KaTeropui norpeduTeneu, BumoB u Gopm oOCTyKUBaHUS;

I[IK 5.6 - OcymecTBiasaTe pa3pabOTKy, aJanTalldio perentyp XjiaeO0oOyJOYHBIX, MYYHBIX
KOHJUTEPCKUX H3AETUl, B TOM YHUCIIe aBTOPCKHX, OPEHJOBBIX, PETHOHAIBHBIX C YYETOM MOTpeOHOCTEH
Pa3IMYHBIX KaTeropuil moTpeOuTeNei;

I[IK 6.2 - OcymecTBisaTh TeKylllee IMJIaHUPOBAaHUE, KOOPAUHAIMIO IESITENbHOCTH MOJTYMHEHHOTO
MepcoHaa ¢ y4eTOM B3aUMOJICHCTBHS C IPYTUMHU MOAPA3/ICIICHUSIMU;

IIK 6.3 - Opranu3oBbIBaTh pecypcHOE OOecrieueHuE AeATeIbHOCTH O JYMHEHHOTO MIepCoHaa;

I[IK 6.4 - OcymecTBiasITh OpPraHU3alMi0 M KOHTPOJb TEKYIIEH [esSTEIbHOCTH MOTYMHEHHOTO
nepcoHana.

MarepuanbHoe obecniedenne: VHIuBHIyabHbBIE 3a/1aHNS, KOHCTIEKTHI JIEKIIH.
3aganue:
1. [ocTpoUTh MOTUTOHBI YACTOT ¥ OTHOCUTENBHBIX YaCTOT MO PACIPEIEICHUIO BEIOOPKHU:

x |2 |4 |7 |8 |9 |1
ni |pf |2I02 |p2 |p22 |p3 |3p3

1. HOCTpOfITC TUCTOTpaMMBbI HaCTOT U OTHOCUTCIIbHBIX YaCTOT IO PACTIPCACIICHUIO BBI60pI(I/II




No Hurepnan, Cymma 4acToT
uHTepBanma | X; — X1 ?\iapHaHT HWHTEpBaa,
. 3-5 P1

2 il 2p;

3 -9 3ps

4 9-11 p’

5 11-13 2p;

6 13-15 3p;

7 15-17 P1+P2

3. [ly1s reHepanbHOM COBOKYITHOCTH, 3aJJaHHON PACIIPEICIICHUEM

xi |5 |10 |15 |20 |25 |30 [35
N [pe [3ps [pe |2p | B [2ps |20

Haiigure reHepanbHyl0 CpeiHION0, T€HEpalbHYIO AMCIIEPCHI0, T€HEpPabHOE CTAHJAPTHOE OTKIOHEHHE,
MOy, METUAHY U pa3Max.
4.13 reHepalibHOM COBOKYITHOCTH CJIeJIaHa BBIOOPKA, 3a/laHHas paclpe/ieICHUEM:

x| 2| 4] 6 | 8 |10 | 12 | 14
ni‘pz‘sz‘pl|pf |pz lng ’pz+ps

Haiitu BBIOOPOYHYIO CpPEAHIOI BBIOOPOUYHBIC JHUCIIEPCHUIO M CTaHAApTHOE OTKIOHeHWe. OOparute
BHUMaHueE: P = uyuciy OykB B Bamem mMenm;p,= umciny OykB B Barmelt damunuu;ps= unciy OykB B
nMenu Barmero otma.

Iopsinok BbINOJIHEHHSI PadOTHI:

ITIpounTaB ycioBue MNPEASIOKEHHOW 3a[aud,10 KOHCHEKTY JIEKIWH HAWIUTE COOTBETCTBYIOIIUE
hopmyIIBI.

2[IpuMeHuTE JEKIIMOHHBI TECOPETUUYECKUM MaTepuail Jisd PEIICHUS KaKJIOW 3aJauH.

3 B cinyyae HEOOXOAMMOCTH  MPEICTAaBUTh T'€OMETPUYECKYI0 HWHTEPIPETALMIO YHCIOBBIX
XapaKTEePUCTUK BBIOOPKH.

Xoxa padoTbI:
1. 3agano pacnpeneneHrue 4acTOT BEHIOOPKH:

2
nn | 3 107 |5

CocTaBuTh pacnpeienieHie OTHOCUTENIBHBIX YacTOT.
Omnpenenum cHavana 00beM BBIOOPKHU:

N=3+10+7+5=25.

n.
HaiiileM OTHOCHTENBHBIE YaCTOTHI 110 Gopmyne W, = —:
n

W, 2120,12; w, :£20,40;W3 :l:O,28 W, 2320,20.
25 25 25 25
CnegoBaTeibHO,

i | 2 | 6 12 | 15




KonTposs: 0,12+0,40+0,28+0,20=1.

2.. Ilo pesynbpTaTtam npumepa | HOCTPOUTH MOJUTOHBI YaCTOT U OTHOCUTENBHBIX YaCTOT.
Pemennue. OTo6pasuB Ha IIOCKOCTH TOUKH ¢ KoopauHatamu (X;,N;) ¥ coeIMHMB MX OTpe3KamHu,

IMOJIYYHM IIOJIMTOH YaCTOT:

n; \

AHaIOTMYHO MOCTPOUM MOJUTOH 10 Toukam (X;,W, )

0,40 2

0,28 /

0,20

0,12 ¢

-

2 6 12 15 Xi

3.ITocTpoiiTe rucTorpaMmy Mo CleAylueMy CTaTUCTHUYECKOMY paclpeieeHUIO:

WnTepBan Cymma  yactoT
Ne unTepBana ﬁigHOH ];?pHaHT
1 5-10 4
2 10-15 6
3 15-20 16
4 20— 25 36
5 25-30 24
6 30 —-35 10
7 35-40 4

Pemenue. [Ipexae Bcero, onpenenum 06beM BEIOOPKHU:

N=4+6+16+36+24+10+4=100.
HO HN3BCCTHBIM CyMMaM qacToT BapI/IaHT pacch/ITaeM IIJIOTHOCTH 4aCTOTHI 110 I/IHTepBaHaMZ



IlnoTHOCTH 4aCTOTEI IlnoTHOCTE JacCTOTHI
Ne N Neo N
i i
HWHTEpBajia — WHTEpBajia —
h h
1 0,2 5 4,8
2 1,2 6 2,0
3 3,2 7 0,8
4 7,2

N300pa3um mosry4eHHbIH pe3ynbTaT:

HNQJ-&LHO?\I:—‘_:
P

5 10 15 20 25 30 35 40 x

4. Haiimute CTaTUCTHYECKHE OLEHKM TE€HEpPAJIbHOM COBOKYMHOCTH, 3aJaHHOW  CIEIYIOIIUM
BAPUALIMOHHBIM PSJIOM:

BapmantaX; | 2 | 4 | 5 | 6
gacTtoTa N; |8 |9 |10 | 3
Pemenne. Onpenenum 00beM COBOKYITHOCTH:
N, =8+9+10+3=30.
Haitnem renepaibHyr0 CpeIHIONO:
X = 8:2+9-4+10-5+3-6 _a
30 L
Jnis  BBIUMCIEHHS TEeHEpaJbHOW jaucnepcud ucnoisdyeM ¢(opmyny Dy =X i — (>? r )2 :

OnpenenuM CpeaHIO KBaIpaToOB:

—  8.2249.42 410.5% +3.6°
Xr= 30

=17.8.

Takum oGpasom, D, =17,8-4% =18.

I'enepanbHOE CTaHIAPTHOE OTKIOHEHUE: O = \/E = \/l,_8 ~134.
OOBIYHO TONYYEHHBIX PE3YAbTATOB JOCTATOYHO JUIS MPAKTHYECKUX 3a4a4. OJHAKO MOXHO MOJIYYHUTh
JIOTIOTHUTENIbHBIE XapaKTEePUCTUKUA Ui OoJieeé TOHKOW OILIGHKH T'eHepalbHOW COBOKYIMHOCTH.
IIpuBeaem ux:

Moga MO : HanbosbIas 4acToTa

Mo =10.
Me,[[I/IaHa Me: BapI/IaI_II/IOHHHﬁ p}II[ JCIINTCH ITOII0JIaM B TOYKE
Me=45.

Pasmax Bapuauuu R: B mpumepe X, = 0;X;, =2, mosromy

R=6-2=4.

5. U3 renepanbHOIl COBOKYITHOCTH M3BJIEUE€HA BHIOOPKA



HaiinuTe craTucTuueckne XapakTepUCTHKH BHIOOPKH.
Pemenne. Onpenenum 00beM BEIOOPKU:

n=92+94+103 +105 +106 =500.

Bribopounas cpennsis:
- 92-1+94-2+103-3+105-4+106 -5
500

OmnpenenyM CpeaHIO0 KBaPATOB:

X7 92.1° +94-2° +103 -3° +105 - 4° +106 - 5°
° 500
Bri6opounas aucnepcus:

Dy = X2 —(X, ] =1145-182° =814.

Be100pouHOE cTaHJapTHOE OTKIOHEHHUE:

o, =+/814=285.

6. . Onpenenure MOITHOCTH Kakoro u3 MHOXecTB A = {1, 3,5, 7,9} nmu B = {2, 4, 6, 8} GombIrre.
Pemenue. [loHATHE MOIIHOCTH KOHEYHBIX MHOXECTB IT0O3BOJISIET CpPaBHUBATH MX IO KOJUYECTBY
anemeHToB. Tak, ecmu A = {1,3,5,7,9},aB=1{2,4,6,8},tom(A)=5,am (B) =4 unoromy m (A) >
m (B).

7. Tlyctb A ecthb otpesok [1, 3], B - orpesok [2, 4]; Torna oObeguHEHUEM LB Oynet otpesok [1, 4],

X =182.

=11,45.

nepeceyeHueM - oTpe3ok [2, 3], pasnocteio A\B - monmyunTepsain [1, 2), B\A - monyunrepsan (3,
4].
8. IlycTte A ecTb MHOXECTBO NMPSMOYTOJIBLHUKOB, B - MHOXeCcTBO Bcex pomMOOB Ha TUIOCKOCTH. Torma

AN E
€CTh MHOXECTBO BceX KBaapaToB, A\B - MHOXECTBO MPSIMOYTOJbHUKOB C HEPABHBIMU CTOPOHAMH,
B\A - MHOeCTBO BceX pOMOOB C HEPaBHBIMH yTIJIaAMHU.

dopma npeacTaBieHUs pe3yJbTaTa: BBIIOJHEHHAs paboTa.

Kpurepun oueHku:

—  «Omim4yHO» -  yMeHHS CQOPMHPOBAHBI, BCE 3aJaHMs BBINOJHEHBI IPABHIBHO, 0€3
aprupMETHYECKUX OIMHUOO0K, pemeHne 0hoPMIICHO aKKypaTHO, C HEOOXOIUMBIMU 000CHOBAHHUSMH.
—  «Xopomo» - HEKOTOpble yMeHHs c(HOpMHUpPOBaHBI HEJIOCTATOYHO, BCE 3aJaHUS

BBITIOJTHEHBI, HEKOTOPBIC BUBI 3aJaHUI BBITIOJIHEHBI ¢ omuOkamu. be3ommbouno BeimoaHeHO 80-89 %
BCceX 3aJlaHuil.

- «Y IOBIETBOPUTENBHO» - HEOOXOOUMBIE YMEHHUSA B OCHOBHOM C(HOPMHPOBAHHI,
OOJIBIIMHCTBO ~ 3aJaHUW BBITIOJIHEHO, HEKOTOPBHIC M3 BBHINOJHEHHBIX 3aJaHHM COJEp)KaT OIIMOKH.
Be3ommobouno BemmonneHo 70-79 % Bcex 3amaHuil.

- «HeynoBneTBOpUTEIBHO» - TEOPETUYECKOE COAEPKAHUE Kypca HE OCBOCHO, HEOOXOAUMBbIE
yMeHHUsI He c(pOpMUPOBaHBI, BEIIOTHEHHBIE y4eOHbIE 3aJaHUsI coJiepKaT rpyobie omuoku. bezommboyno
BhITIOJIHEHO MeHee 70% Bcex 3agaHui.
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