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1 HOACHUTEJIBHASA 3AIIMCKA

CocrtaB U colepKaHhe NMPAKTUUYECKUX 3aHATUN HampaBieHbl Ha peanu3anuio denepanbHOroO
rOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTAaHAAPTA CPEAHETO NPOPECCHOHATHLHOTO 00pa30BaHMS.

Benymeit aMnakTU4YecKoll 1€NpI0 MPAKTUYECKUX 3aHITUN  sBIsieTcs (OpMUPOBAaHUE
npo(EeCCUOHATBHBIX MPAKTUYECKUX YMEHUH (YMEHUIl BBINONHATH ONpPEICICHHBIE JeHCTBUS,
orepaiy, HeoOXOAUMbIE B MOCJIEAYIOMIEM B MPO(ecCHOHANBHON IeSTeNbHOCTH) WU Y4eOHBIX
MPAKTUYECKUX YMEHHH pemaTh 3a/a4d 10 MaTeMaThKe, HEOOXOAMMBIX B MOCIENyIOmEel yueOHon
NEeSATEIbHOCTH.

B cootBerctBMM ¢ paboueil mporpamMmoil yueOHOH aucuMIUIMHBL «MaTeMaTuka
MPEAYCMOTPEHO MPOBEJIECHHUE MPAKTUYECKUX 3aHATHH. B paMkax mNpakTUYECKOro 3aHITHs
o0ydJaronecs MOTYT BBITIOIHATh OJHY UM HECKOJIBKO MPAKTHUECKUX padoT.

B pe3ynbrare X BBIIOJHEHMSI, 00Y4arOIUNACs JODKEH:

ymemb:

- pelarh IPUKIIAJAHbIE 33Jjaul B 00JaCTH IPOPECCHOHATIBHOM 1€ TEIbHOCTH;
- QHATTM3UPOBAThH 3a]1a9y W/WUJIH TPOOJIEMY M BBIIEISTH €€ COCTaBHBIC YaCTH;
- OIIPEJEIISITh ATAlbl PELLICHUS 3a]auu;

- peaJIn30BaTh COCTABJICHHBIN ILIAH;

- CTPYKTYPHUPOBATh NOIYYaeMyo HH(OPMAIHIO;

- BBIJIENIATh HauOoJiee 3HaYMMOe B IepeyHe nH(popMalnu;

- OLICHUBATh IPAKTUYECKYIO 3HAYUMOCTb PE3yJIbTATOB IIOUCKA,

- 0OPMJIISTH pE3yIbTAThI IOKCKA.

ConepkaHye NPAKTUYECKUMX OPUEHTUPOBAHO Ha TOArOTOBKY OOYYAIOIMXCS K OCBOCHHUIO
Npo(eCCUOHATIBHOIO ~ MOJYJISL  MPOTpaMMbl  IOJTOTOBKM — CHELMAIMCTOB  CPEAHEro 3BEHa IO
CIELMAIBLHOCTY U OBJIAJICHUIO HPOPECCUOHATbHBIMU KOMNEMEHUUAMU:

I[IK 4.6 Ananu3upoBaTh (PUHAHCOBO-XO3SHUCTBEHHYIO AESITEIBHOCTb, OCYIIECTBISTH aHAIU3
nH(pOpMallMK, MOJYYEHHOW B XOJ€ IMPOBENEHUS KOHTPOJIbHBIX MPOLEIYp, BBISBICHHE U OLCHKY
PHUCKOB;

A Takxe pOpMUPOBAHUIO 0OU4UX KOMNEMEHYUIL:

OK 01 Bri6upats criocoObl pemieHus 3aj1a4 NpopecCHOHATBHON AeATEIbHOCTH PUMEHUTENIBHO
K pa3IM4HbIM KOHTEKCTaM.

OK 02 OcymecTBiiTh MOUCK, aHAINW3 M HHTEpHpeTanuio MHGOpMaLul, HEOOXOIUMON JUIs
BBITIOJTHEHUS 33/1a4 PO ECCHOHATBHON JAEeSITENbHOCTH.

BrinmonHenue o6ydaroniuxcsi mpakTH4ecKux padoT mo yuyeOHoM mucuuruivHe «MaTemaTtuka»
HaIpaBJIEHO HA:

- o0o0mieHue, cucTeMaTH3alloo, YIayOlleHue, 3akpelyieHHe, pa3BUTHE M JAETalINU3aluIo
MOJIYYEHHBIX TEOPETUUECKUX 3HAHUI 10 KOHKPETHBIM TeMaM y4eOHOW JUCIUILINHBL,

- (opMHMpOoBaHHE YMEHUH NPUMEHSATH IOJyYCHHbIE 3HAHUS Ha TPaKTHKE, pean3aluio
€IMHCTBA MHTEIJIEKTYaJIbHOM U MPaKTUUECKON JeATeIbHOCTH;

- pa3BUTHE HHTEUIEKTYalbHBIX yMEHUH Yy OyIylIIMX CIEHUAINCTOB: aHAJTUTHUYECKHX,
MIPOEKTUPOBOYHBIX, KOHCTPYKTUBHBIX U JIP.;

- BbIpaOOTKY NpHU pEIIEHUH IMOCTABJICHHBIX 3aJad MpPO(EecCHOHANBHO 3HAYMMBIX KadyecTB,
TaKMX KaK CaMOCTOSTEIbHOCTh, OTBETCTBEHHOCTb, TOYHOCTh, TBOpYECKasi HMHUIATHBA.

[pakTiueckue 3aHATHA TMPOBOIATCS IIOCIE COOTBETCTBYIOLIEH TEeMBbl, KOTOpas oOecrednBaeT
HaJIM4YKe 3HaHUH, HEOOXOIUMBIX IS €€ BBIIOTHEHHSI.



2 MIEPEYEHD IPAKTUYECKUX 3AHATHUI

Pazneanl/TeMbl Tembl KoanuectBo | TpeGoBanusi
NPAKTHYECKUX/J1a00PATOPHBIX 4acoB orocC C1io
3aHATHI (ymeTn)
Paznen 1. KOMIIJIEKCHBIE UM CJIA 4
Tema 1.1. [IpakTuueckas padora Nel 2 ¥01.2
Anrebpanyeckas Gopma «/JleicTBHS HAJl KOMIUIEKCHBIMU Y01.3
KOMILIEKCHOTO YKCiia YUCJIAMH B aJIreOpanyiecKoi Y01.9
dbopme v02.4
¥02.7
Tema 1.2. [IpakTuueckas padora Ne 2 2 Y01.2
Tpuronomerpuueckas ¢popma | «JlelicTBUS HaJ] KOMIUIEKCHBIMU Y01.3
KOMIIJIEKCHOTO YHucJia YUCJIAaMU B TPUTOHOMETPUYECKON Y01.9
bopme» v02.4
Y02.7
Pasnen 2. JUHEMHAS AJITEEPA 12
Tema 2.1. [IpakTryeckas pabora Ne3 2 Y01.2
Marpuiibl ¥ onpeaeaIuTenu «JleficTBHS ¢ MaTpULIAMU» V01.3
¥01.9
v02.4
¥02.7
[IpakTuueckas pabora Ne 4 2 Y01.2
«Bbluncnienue onpeneauTenci» Y01.3
Y01.9
v02.4
v02.7
Tema 2.2. [IpakTuueckas pabora Ne 5 2 Y01.2
Cucrembl TUHEHHBIX «Pemenne cucTteM JTMHENHBIX V01.3
ypaBHEHH ypaBHeHU MeTosioM Kpamepay ¥01.9
vV02.4
Y02.7
[IpakTuyeckas padora Ne 6 2 Y01.2
«Permienne cucTeM JIMHEUMHBIX Y01.3
YpaBHEHUN MaTPUYHBIM ¥01.9
METOIOM)) v02.4
v02.7
[IpakTuueckas padora Ne 7 2 Y01.2
«Pemenne cucteM JTMHENHBIX V01.3
ypaBHeHu MeroaoM ["aycca» Y01.9
¥02.4
Y02.7
[IpakTuyeckas padora Ne 8 2 Y01.2
«Pemenne cucTeM JTMHEMHBIX V01.3
YPaBHEHUH pa3InYHBIMU ¥01.9
METOaMH)y V024
¥02.7
Pasznen 3. MATEMATUYECKHIN AHAJIN3 20




[IpakTrueckas padota Ne 9 Y01.2
« Boruncnenue npenenos Y01.3
Tena 3.1 hyHKIHI Y01.9
Teopus npezeron [IpakTrueckas padorta Ne 10 YV01.2
«BblunciieHne npeaenos. Y01.3
N30aBnenue ot Y01.9
HEOIPEICTECHHOCTEN
Vi
[Ipaktuueckas padoraNe 11 Y 01.2
«nddepernupoBanme cIoXHBIX Y 01.3
GyHKIHN Y 01.9
v02.5
¥02.6
[IpakTuueckas pabora Ne 12 Vi
Tena 3.2. «UccnenoBanue GyHKIMA HA YV 01.2
TTpomsBOHAs (YHKIMH H ¢ MOHOTOHHOCTb, 9KCTPEMYMBI, VY 01.3
HpUMeHeHTe BBIITYKJIOCTH - BOTHYTOCTb, Y 01.9
reperuoy» Y02.5
Y02.6
Vi
Y 01.2
[IpakTuueckas padora Ne 13 Y 01.3
«Pemienne Gpu3nveckux 3aaad.» Y 01.9
v02.5
Y02.6
Vi
[IpakTuueckas padota 14 Yy 01.2
«Bpluncrnenue HeonpeaeIeHHbIX Y 01.3
WHTETPAJIOBY» Y 01.9
Y02.5
Y02.6
Vi
[TpakTrueckas padota 15 Yy 01.2
Tema 3.3. «Bpruucnenue miomanen Y 01.3
WHTerpan u ero NpuiIoKeHHst | TUIOCKUX GUTYp B 00BEMOB TE» Y 01.9
v02.5
Y02.6
Vi
[IpakTuueckas padora 16 3;%112
«Pemienne puznueckux u .
Te:HHeqecil?x :aﬂ;‘;» Y O0L9
¥02.5
Y02.6

Pasgen 4 SJIEMEHTBI TEOPHU BEPOSITHOCTEU U
MATEMATHUYECKOUN CTATUCTUKHA




Tema 4.1 DneMeHTBI TEOpUH

[IpakTuueckas pabora Nel7 4 Vi1
BEPOSITHOCTH U « Pemrenne 3a1a4 Ha BBIYUCIICHUE Y 0l.2
MAaTeMaTUYECKON CTATUCTUKUA | BEPOATHOCTH C UCIIOJIb30BaHUEM VY 01.3
9JIEMEHTOB KOMOMHATOPUKI Y 01.9
v02.4
v02.7
HUTOI'O 40




3SMETOANYECKHE YKA3AHUS

Tema 1.1 Anreopandeckasi popMa KOMIJIEKCHOTO YHCJIA

IIpakTnueckoe 3ansaTue Ne 1
JlelicTBus HaJ KOMIUIEKCHBIMM YHMCIaMHU B alireOpandeckoit popme.

Heab: Hay4uThCS BBINONHATH JCHCTBUSA HaJ KOMIUIEKCHBIMH YHCIAMH, 3allMCAaHHBIMH B
anrebpandeckoii opme.

Beinosinus patdory, Bel Oyaere:
ymemb:
- AaHAJIM3UPOBATh 3aJ1a4y U/UIM ITPOoOIeMy U BBIAEIATh €€ COCTABHbIE YacTH;
- OIIPEIEIIATh dTalbl PEILICHUS 3aa4u;
- peayin30BaTh COCTABICHHBIN IUIAH;
- CTPYKTYpPHPOBATh NOJIY4aeMyro HH(OpMAIHIO;
- 0bOpMIIITH PE3yabTATHI TTOUCKA.
MarepunanbHoe obecrnieyeHue:
WNHnuBunyanbHble 3a1aHKs, CIIPABOYHBIE MATEPUAIIbl, KOHCIIEKTHI JICKIUH.

3aganue:
1. Jlausl komiutekcHble uncna: z1=(-3;-5), z2=(-7,2;7,2), z3=(2;6).
3amucarh 3TH YKCia B anreopandeckoii popme.

2. Breuaucnuts:
1) z1+2z2;
2) z2-13;
3) z1/23;
4) z2*1z3;
5) z15.
3. Brmuucnurs:
1-3i 1440 ..
—+ —+i
i—2 1+3i

Kparkne TeopeTrnyecKkune CBeIeHH:

KomrutekcHble urcia B anredpandeckoi (hopmMe 3ammchIBAIOTCS:

z=a+ bi

JleficTBUsT HaJl KOMIUIEKCHBIMH YHCIaMH B ajreOpandeckoid (opme BBIMOIHSIIOTCS,

HCTIONB3YS (OPMYJIBI:
71+ 2z, = (ag + ay) + (by + by)i
7y — 23 = (ay — az) + (by — by)i
7y * Z; = (a1a; — byby) + (a1by + azby)i

Z1 _ Q103+b1b; azbi—ab, .
Z aZ+b2 aZ+b2

Ilopsinok BbINOJHEHHs PadOTHI:



1. BHuMaTenbHO 03HAKOMBTECH C YCIIOBUEM 3a/IaHMUS.
2. Tlonb3ysich KOHCIEKTOM JEKIUil, moAdepuTe HYXHYIO (POpPMYITy WM COOTBETCTBYIOIIEE
YCIIOBUE JIJISl pELIEHMS 3a1a4u.

Xon padoThl:

1.IIpounTtaTh MaTepuan KOHCIEKTa Jekuuii; Ha ocHoBaHMN M3710)KEHHOTO MaTepuasia
paccMOTpUTE IPUMEPHI PELICHUS 3a/]1a4.

2.B TeTpaau 11 NpakTH4ECKUX paboT peluTh MPEUI0KEHHBIE MPErojaBaTeieM 3aJauu.

Ha ocHOBaHMYM M3]I0KEHHOTO Marcpuaia paCCMOTPHUM IIPHUMEPEI PCIICHUS 3a1a4.

1.lanbl KomIutekcHbIe unca : z1=(7;1), z,=(-1,5;1,5), z3=(4;-3).
3anucarh 3TH 4Kcia B anredpandeckon popme.
Pemenue:
T.k. anredpanveckas Gpopma KOMILTICKCHOTO YHCIIa MMEET BU Z=X+iYy, TO
2, =T+i; z,=-15+15i; Z,=4-3i
2.BBIMoaHUTE ASHCTBUA B anreOpandeckoi ¢hopme:
1) 21+ zy;
2) 22- 23
3) Zl/ 73,
4) Zo * 73,
5) 215.
Pemenue:
1) z3+ z,=(7-1,5)+(1+1,5)i=5,5+2,5i;

2) 21~ 23=(7-4)+(1+3)i=3+4i;

z +i +i)(4+3i +21i+4i+3i + 251 — + 25i
z, _ T+i _ (7+0)(4+30) _ 28+2Li+4i 3i° 28+25i—3 25+25i

= = = = = 1+i
z, 4-3i (4-3i)(4+3i) 16 — (3i)? 16+9 25

4) 7y + 73=(~15+15i)(4 —3i) = —6 + 4,5i + 6i — 4,51 = —6 +10,5i + 4,5 = —2,5+10,5i ;

25= (T+1)° = ((7+1)*)2 (7 +1) = (49+14i +i)* (7+i) = (48+14i)* (T +i) =
(2304 +1344i +196i°)(7 +i) =
= (2108 +1344i)(7 +i) = 14756 + 2108i +9408i +1344i* =13412 +11516i

5)

3. BeruuciuTs:

1+3i 4—5i_.8
i—-3 1+3i
Pemenne:
1+3i N 4 _5j _i8=-2.1-2.8i
i—-3 1+3i

1) 1+38i _ @+3i)(-3-i) _-3-i-9i-3i" _-10i 0
i-3  (3+i)(=3-i)  (-3%*-i* 10




2) 4-5i_(4-5)-38) 4-12i-5i +1512 _ -11-17i C11-17
1+3i  (1+3i)1-3i) 1-(3i)? 10

3) i® = (i2)* = (-1)* =1

4)—i+(-11-17))-1=-i-11-17i-1=-21-28i

®opMa npeacTaBiieHNs pe3yJbTarTa:
BrinosHeHHOE 3a/1aHUE.

Kpurtepun onenku:

Ouenka "oTJMYHO'" CTaBUTCS, €ClIM padoTa BBIMOJHEHA B IMOJHOM 00BEME C COOIOIEHUEM
HE0OXO0IMMO TOCIIE0BATEIHFHOCTH JICHCTBUI; B OTBETE MPABIIILHO U aKKYPAaTHO BBITIOJHEHBI BCE
3allMCH U BEIYMCIICHU.

Ounenka ''Xopomo' CTaBUTCS, €CIAHM BBINOJIHEHBI TpeOOBaHMS K OIEHKE "OTIMYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ouenka "yIoBJIeTBOPUTENbHO'" CTAaBUTCS, €Clid paboTa BHIMIOJIHEHA HE TOJHOCTBHIO, HO
00BEM BBITIOTHEHHOM YaCcTH TAKOB, YTO MO3BOJISET MOJNYUYUTh MPAaBUIbHBIC PE3YyIbTAaThl U BHIBOJIBL,
B XOJI€ TPOBEICHUS paOOTHI OBUTN JIOMYIIEHBI OITHOKH.

Ouenka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €clid PadOTa BBHIMOIHEHA HE TOJHOCTHIO WU
00BEM BBITTOJIHEHHOM YacT pabOThI HE TIO3BOJISCT CIEIaTh MPABUIIHHBIX BEIBOJIOB.

Tema 1.2 Tpuronomerpudeckasi popMa KOMIJIEKCHOT0 YHCJIA

IIpakTuyeckoe 3ansaTue Ne 2
JleiicTBHsI HaJl KOMIUIEKCHBIMHU YMCIaMH B TPUTOHOMETPHUYECKOH dopme.

IIe.m;: HAay4YUTBCA 3allUCbIBAaThb KOMIUICKCHBIC 4YHCIa B TpHI‘OHOMGTpH‘-ICCKOﬁ (bopMe,
BBIITIOJIHATH I[CI\/'ICTBI/ISI Haa KOMIIJICKCHBIMHA YHCJIaMH B T‘pI/IFOHOMeTqueCKOI}'I q)opMe.

Boinoinus padorty, Bel Oynere:
ymemb:
- aHAIM3UPOBATH 33724y W/HIIK IPOOJIeMy U BBIIETSATh €€ COCTaBHbBIE YaCTH;
- OINPEAEIIATh 3TAIbl PEIICHUS 3aa4H;
- peaJIn30BaTh COCTABJICHHBIN ILJIAH;
- CTPYKTYPHUPOBATh MOTy4aeMyI0 HH(OPMAIIUIO;
- 0OpPMIISITH pE3yabTATHI TTOUCKA.
MarepunanbHoe obecrnieyeHue:
I/IH)]I/IBI/IHyaJ'H)HBIe 3alaHuA, CIIPAaBOYHBIC MaTC€pUajibl, KOHCIICKTbI .]'IGKI.II/IfI.

3aganme:
1. 1 Jlausl koMiiekcHble uncna: z1=(-3;-5), z2=(-7,2;7,2), z3=(2;6).
3anucaTh 3TH YUCIIa B TPHTOHOMETPHUYECKOU (hopMe.

2 .Beruucnure:
1) Zy * Z3,
2) %,
Z3
10



5.
3) z7;
4) VZ2,
3. BeimonHUTE IEHCTBUS U 3aIUIINATE PE3yNIbTaT B anredpandeckoii popme:
. ST . . 5Ty\2 24(cos75%+isin 75%)
a) @3- (cos 4 T isin 4)) ) 3(cos 30%+isin 300)

KpaTRne TECOPETHYECCKUEC CBCACHUS .

TpHFOHOMeTpI/I‘leCKOﬁ q)OpMOﬁ KOMIIJICKCHBIX YHCCJI HAa3bIBACTCA 3aIIUCh UX B BUJC:
z =71 (cosp + ising).

IIpy BBINOJHEHMHU JSHCTBMI HaJ KOMILUIEKCHBIMM YHCIaMH B TPUTOHOMETPUYECKOH (opme
HCITIOJIB3YIOTCH CHC,HYIOHII/IC (bOpMyJ'IBI:
7y " Zy =11 " 1a(cos(@1 + @3) + isin(@; + ¢3))
Z

T
= = 2 (cos(py — @) + isin(g; — ¢))
Z; n

z" = r"*(cosng + isin ne)

J11st u3BIICYEHUS KOPHS N-i CTETICHHU U3 KOMIUICKCHOTO YKCIIa B TPUTOHOMETPUIECKOM hopme
z =r(cose + ising) UcHoOab3yeTcs popmyna :

2k . . 2mk n o
we = V- (cos“"J'T’T + isin "”T"), rie Vr. apumeTHaeckuii Kopensb, k=0, 1, 2, ..., n-1.

Anroput™m nepexosia ot anredpandeckoi (HopMbl K TPUTOHOMETPUUECKOM:
[TycTh KOMITIEKCHOE YHUCIIO 3aJ1aHO B alredpandeckoil popme z = a + bi.
1) Moaynb r=|z| 0THO3HAYHO ONpeAeIAeTCs MO GOopMyIIe

r =+a? + b2
a . b
cosp=— singp=-—
2) AprymMeHT ¢ ompezensiercs u3 GopmyI r, r.
3HaYCHHUS apryMEHTa KOMILIEKCHOTO YKCIIa MOXKHO HaXOJUTh M TaK:

e Ompenenuts , B KaKOW YETBEPTH HAXOIMTCSA TOYKA (HMCIIOJIIB30BAaTh T'€OMETPHUYECKYIO
MHTEPIIpETaIMIO Ynucia) z = a + bi

e PemmuB ypaBHeHHE tge = g, [10JIy4aeM, 4TO
argz = ¢ = arctgs JUIs BHYTPEHHUX TO4eK 1 u 4 yeTBepTeil,
argz = ¢ = arctg g +m [ BHYyTPEHHUX TOYEK 2 YETBEPTH,
argz = @ = arctg g —m  JUIsl BEYTPEHHHX TOYEK 3 YETBEPTH.

Ecnu Touka z neXUT Ha IEMCTBUTEIBHOW MJIM MHUMOMW OCH, TO arg Z MOKHO HATH
HEMOCPEICTBEHHO.

3) Haiinsg Mmoxynb U apryMeHT KOMIUIEKCHOTO YHCIIa, €T0 MOXKHO 3aIlHCcaTh B
TPUTOHOMETPUYECKOH HIIM TTOKA3aTeIBbHON popMe  z = r(cos + i sing) WIH z = re'?.

Ilopsinok BbINOJHEHHs PadOTHI:

1. 3amumure 3ajaHHBIE 4YHCIa B TPUTOHOMETPHUUECKOM (opMme,  HCIONB3Yys alropuT™M
nepexo/ia K TPHroHOMEeTpUYEeCcKoi popme.
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2. BrimosnHuTe 3a1aHHbIE IEHCTBUA.

Xon padoThl:

1.IIpounTtaTh MaTepuan KOHCIEKTa Jekuuii; Ha ocHoBaHMHU M3710)KEHHOTO MaTepuasia
paccMOTpUTE IPUMEPHI PELICHUS 3a/]1a4.

2.B TeTpaau 11 NpakTUYECKUX paboT peluTh NpeJI0KEHHbIE IpenoaBaTeieM 3a1auu.

Janbl komiutekcHsle uncia: z;=(7;1), z,=(-1,5;1,5), z3=(4;-3).
1. 3anmcarp yncna 73, Z;u Z3 B TPUTOHOMETPUIECKON (hopMme.
Pemenne:
1) z,=7+i
|z;| = V49 + 1 = V50 = 5v2,
Uuciio HaxouTCs B IEPBON YETBEPTH, 3HAUUT

Q= arctg; = arctg0,1429.
z; =7 + i = 5v2(cos 8°8’ + isin8°8").
2) z,=-15+15i
|z,| = J(=1,5)2 + 1,52 = /2,25 + 2,25 = \/4,5=2,1

3m.

o b
HHci0 HaXOAUTCs BO BTOPOl YETBEPTH, 3HAYUT ¢ = arctg—+m = arctg(—1) +m = — g +m=

z; = =15 + 150 = 2,1(cos = + isin ).
3) z3=4-3i
|z;] =9+ 16 = V25 =5,
Yucio HaxXoIUuTCida B quBepTOﬁ YCTBCPTHU, 3HAYUT
Q= arctg_T3 = arctg(—0,75) = —36°°52'.
73 = 4 — 3i = 5(cos(—36°52 + isin(—36°52).
2. Berancnure:
1) z, - z3;
2)
3) z7;
4) Vz,
Pemenmue:
Zy+ 73 =2,1" 5(cos(135° — 36°52") + isin (135° — 36°52’)) = 10,5(cos 98°8’ + isin 98°8');
2= 52 (cos(8°8’ (—36°52")) + isin(8°8' + 36052’)) = V2(cos 45° + isin45°);
75 = (5\/_ ) (cos5-8°8' + isin5 - 8°8") = 12500v2(cos40°40" + isin40°40");
Bocnons3yemcest hopmynoit:

Ok= \/_(cos(p 27K ism(p+2ﬂk
n

)

B namem anMepe n=2.
3v2 135°+360°% |, . . 135°+360°k,.
VZ; = w = T(COST+ lsmT),
’3 2 135°+360°0 | . . 135°+360°0
Wy = T\/_(cos% + isin %) v2,1(cos 67°30' + isin 67°30");

Wy = /?(cosw + isin 1%2&) V2,1(cos 247°30" + isin 247°30").

1. BrimonHuTe ACWCTBUA U 3alIUIINTE PE3yAbTAT B anreOpandeckoit popme:
5m 51 5m 5m 5m 5m V2o 2
- —Y))6 = 26 - - = - ) = -
2- (cosz4+lsm ) 2 <cos24 6+151n24 6) 64<cos 7 + isin 4) 64-( > i 2)
= —32v2 — 32v2i
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24lcos75 + bin 750 L 2 (75° = 15°) + isin(75° — 15°) = 8(c0s60° + isin60°) = 8 1+ v3
3(cos 15° + isin 15°) ~ 3 (cos isin = 8(cos isin = i

2 "2
=44 4/3i

C[)opMa NnpeacraBjJacHusd pedyJjabTara:
Brimonnennoe 3aJaHuC.

Kpurepun oneHku:

Ouenka "oTau4HO'" CTaBUTCS, eclii paboTa BHIMOJTHEHA B MOJIHOM 00BEME ¢ COOMI0ICHIEM
He0o0X0IMMOM MOCe0BATEIbHOCTH ICHCTBUI; B OTBETE MPABIIBHO U aKKYPAaTHO BBITIOJIHEHBI BCE
3aIiCH U BBIYUCIICHUS.

Ouenka "xopomo'" CTaBUTCS, €CIM BBHIIOJHEHBI TpeOOBaHMUS K OICHKE "OTIWYHO", HO
JOMYIIEHBI 2-3 HeloYeTa.

Ouenka "yl1oBJIETBOPUTENbHO'" CTAaBHUTCs, €clid paboTa BBHITIOJIHEHA HE IOJHOCTHIO, HO
00BEM BBITIOTHEHHOW YaCTH TAKOB, YTO IMO3BOJISET MOJYYHTh MPABUIBHBIC PE3yIbTaThl M BHIBOJIBI;
B XO/JI€ MPOBEACHUS pabOThI OBUIH JTOMYIIEHBI OLTHOKH.

Ouenka '"Hey10BJIETBOPUTEJIBHO' CTAaBUTCS, €CJIM padOTa BBHINOIHEHA HE MOJHOCTHIO WIH
00BEM BBITIOJIHEHHOH YyacTH paboThl HE TIO3BOJISET ClIENaTh IPABUIIbHBIX BHIBOJIOB

Tema 2.1 MaTpuiubl ¥ onpeaeJuTe

IIpakTuyeckoe 3ansaTue Ne 3
JlelicTBUS HAJT MAaTPUIIAMHU.

HeJIBZ HAYYHUTHC BBIIIOJIHATD HeﬁCTBHﬂ HaJl MaTpHllaMU.

Brinosinus padorty, Bl Oynere:
ymemup:
- aHAJTM3UPOBATH 33/1a4y W/WIH MPOOJIeMY U BBIICTSATH €€ COCTaBHBIC YaCTH;
- OINPEAEIATh 3TAIbl PEIICHUS 3aa4H;
- peann30BaTh COCTaBJIEHHBIH IJIaH;
- CTPYKTYPHPOBATh MOTy4aeMyto HH(POpMaIIUIO;
- 0OPMIISITH PE3yNbTAThI TOUCKA.
MarepuajibHoe o0ecnieyeHue:
WNHnuBunyanbHbIe 3a1aHKs, CIIPABOYHBIE MATEpUAIIbl, KOHCIIEKTHI JIEKIIHI.

3aganme:
1. [laHbl MaTpHUIIbI

=5 ), P -

-

¥

3

Haiitn 24— B =,
2.J1aHbl MaTPUIIBI

4=| B=
1 2

3 1 2 -2
2

Haiitu matpuny 4xB—-Bx 4,
3. Boranciure Matpuiy X = 2CB + 34", eciu

13



10 -2 2 1
A:<2 1 —1>B= s g)C=<0 —3)

1 1 0

ITopsinok BbINOJIHEHHUSI PAa0OTHI:

1. BHUMaTeabHO 03HAKOMBTECH C YCIOBUEM 3aaHMUSL.

2. Tlonb3ysichb KOHCIEKTOM JIEKIUH, MoA0epuTe HYXHYIO (POpPMYITy WM COOTBETCTBYIOLIEE
YCIIOBUE /ISl pELIEHMS 3a1a4u.

Xon padoThl:

1.IToBTOpHUTE NIpaBMIa 1 GOPMYIIBL.

2.0npenenute NOPSIOK IEHCTBUS B 3aJJaHUU.

3.1 Kaxx0ro AeHCTBUS MPUMEHUTE COOTBETCTBYIOLIYIO (opMyIy.
4.0dopmure perieHue.

Ha ocHoBaHuuM M3110K€HHOTO MaTepuaia pacCCMOTPUM MIPUMEPHI PEIICHHS 3a/1a4.
(T =, [+ 4
4 -l ? l l‘ B ‘ ()] e & v
1. Jano ypaBHenue A+X=B. 3nech - ' Haiitu X.
Ecim 4 + X=B, to X=B — A. Kaxzaplii 3J€MEHT pa3HOCTU [BYX MaTpul B U A paBeH

pa3sHOCTH COOTBETCTBYIOIIUX 3JIEMEHTOB JTAHHBIX MaTpHuIl BuA.
Torna

1 4 7 O 7
X=

‘u 5| 2 1) | 2 -6

3 g 1 2
A= } B=|

2. JIaHbl MATPHLBI bl w 9 V) Haiitu matpuiyy Bx 4 - Ax B,

— i .
[Tycty ¢ =4%B. Torga snement ~ ¥  wmatpuilsl C paBeH CyMMe TIPOU3BEICHUH
SJIEMEHTOB I-0# CTPOKU MaTPHIIBI A Ha COOTBETCTBYIOIIUE 3JICMEHTHI j-TO CTOJIOIA
MaTpuilbl B

]
(C;r;,.-' => ag 'b,fg')-
k=1

1 2 2 -3
BXA: e =
LA )
C(1242:(-D) 1-(=3)+2:1) (0 -1
0-2+1-(-1) 0-(-3)+1-1) |-1 1
AHaJIOTMYHO UMEEM:

3"

AxB=| —.l :

_|:-|-q 3)-0 2-24(-3)
11410 —1-241-1

Torma matpuna
[0 —1) [ 2 1 )
BxAd—-AxB= - =
-1 1 -1 -1
0-2 -1-1 -2 -2
_[—1—(—1) 1—(—1))_[ ) )
3. Beramcinre Matpuiy X = 2CB + 347, ecn
14



1 0 -2 2 1
A=(2 1 —1>B= & 3 é)C=<O —3)

1 1 0 3 2
Pemienue:

Brimmonaum 3aanue mo IedCTBUSIM:

2 1 4 2
1) 2xc=2-(0 —3>:<0 —6)
3 2 6 4

2) 2CB=
4 2
2 -1 2
0 —6]" =
(6 4) G2 o)
4-24+2(-1) 4-(-1)+2-2 4:24+2-0 6 0 8
0:24+(-6)'(-1) 0:-(-1)+(-6):2 0:-2+(-6)-0 =<6 —12 0)
6:2+4-(-1) 6:-(—1)+4-2 6:-2+4-0 8 2 12

Haiinem matpuily, TpaHCIOHUPOBAHHYIO K A

1 0 -2 1 2 1
A:<2 1 —1), AT = (o 1 1)
11 0 -2 -1 0
1 2 1 3 6 3
1) 347=3": (0 1 1>=<0 3 3)
-2 -1 0/ \=6 =3 0

6 0 8 3 6 3 9 6 11
2) 2CB+347=(6 —-12 0 |+ <0 3 3>=<6 -9 3)
8 2 12 -6 -3 0 2 -1 12

®opMma npeacTraBjIeHud pe3yabTara:
Brinonnennoe 3aianue.

Kputepun onenkmn:

Ouenka "oTJIMYHO'" CTaBUTCS, €CITM pabOTa BBHIMOJHEHA B IMOJHOM 00BEME C COOIIOIEHUEM
He00X0IMMOM TOCTIE0BATENHHOCTH JIEHCTBUI; B OTBETE MPABHIBHO U aKKYPAaTHO BBITIOJHEHBI BCE
3aIIMCH U BBIYUCIICHHUS.

Ouenka "xopomo' CTaBUTCS, €CIHM BBIOJHEHb TpeOOBaHUS K OIEHKE "OTIUYHO", HO
JOTMYIIEHBI 2-3 HeloYeTa.

Ounenka "yI0BJIETBOPUTEJIBHO'" CTAaBUTCS, €clid pa0oTa BBHIMOJHEHA HE MOJIHOCTHIO, HO
00BEM BBITIOJIHEHHOW YacTH TAaKOB, YTO MO3BOJISIET MOJYUYUTh MPABUIBHBIE PE3YIbTAaThl U BHIBOJIBI;
B XO/JI€ MPOBEACHUS PabOThI OBLIH TOMYIIEHBI OITHOKH.

Ouenka '"Hey10BJIETBOPUTEJIBHO' CTAaBHUTCS, €CJIM padOTa BBHIMOJHEHA HE MOTHOCTHIO WITH
00BEM BBITIOJIHEHHOM YacT paboThl HE TIO3BOJISET ClIeNaTh MPABUIBHBIX BEIBOJIOB

Tema 2.1 MaTpuubl 4 onpeaeuTen

IIpakTnueckoe 3ansaTne Ne 4
Breruncnenue onpenennurenei.

He.ﬂbZ HAaYYHUTHCA BbIYUCIIATE OIIPEACTIUTCIIN.

15



Beinosnus patdory, Bel Oyaere:
ymembs:
- aHAJIM3UPOBATH 3314y U/WJIK IPOOJIeMY U BBIIETSATH €€ COCTaBHBIC YaCTH;
- OIIpCACIIATD 3Tallbl PCHICHUA 3a/1a4U,
- peaJIn30BaTh COCTABJICHHBIN ILIAH;
- CTPYKTYPHUPOBATh MOITy4aeMyI0 HH(OPMALIHUIO;
- 0 OPMIISITH PE3YABTATHI TOKCKA.
MarepuajibHoe o0ecnieyeHue:
I/IHI[I/IBI/IZ[yaJILHLIe 3alaHuA, CIIPaBOYHBIC MaTCpUalibl, KOHCIICKTLI HCKI_II/II;’I.

3ananmue:

1. HU3BecTHO, YTO OMpEIeTUTENH BTOPOTO MOPSIIKa
4 —-3x

‘—1 6

paBeH mectu. Haiitu 3HaueHue x.
2. HaiiTu 3HaueHue onpeaenuTelis TPETbEero MopsaaKa

Kparkue Teoperuyeckue cBeleHUs:
C kaxxnoi KBaipaTHOM MaTpULEH CBS3bIBAIOT YHUCIIO.

OTO YMCIO Ha3bIBAETCS OLpeaenuTeseM MaTpulibl. OnpeaeauTenb BBIYUCISIETCS 0 0COObIM
npaBuiiaM 1 obo3Hauaercs |A|, det A, AA.

Yucno cTpok (CTONOIOB) ONPEAESTUTENS HA3bIBAETCS €T0 MOPSAKOM.

A=\a
Onpenenurens MePBOTO MOPSAKA MATPHUIIBI ( 1 )]ﬂ paBeH ayieMeHTy ai11: |A|=a;

Onpenennreib BTOPOTo MOPIaKa 0003HaAYaeTCsI CUMBOJIOM

o [

11 12
ay dyp

 paBeH |A|=ayiaz-a08.

JInst BBIYMCIEHUS ONPEISIUTENIEN TPETHErO MOPSJIKA CYIIECTBYET TAKME MTPABUIIA.
IIpaBuiio TpeyroJabHUKa

CxeMaTuyecku 3TO MPABUIIO MOKHO M300pa3UTh CIIEAYIOMUM 00pa3oM:

° | k.2 o

1 X
~»!

« e & b 0
W+ “—n
[Ipou3BeneHrEe PIEMEHTOB B TIEPBOM OMPEIEIUTENE, KOTOPhIE COSUHEHBI IPSIMBIMU, OepeTCs
CO 3HAaKOM "TUTIOC"; aHAJIOTMYHO, ISl BTOPOTO OMPEIEIUTENS - COOTBETCTBYIOIINE MPOU3BEICHUS
OepyTcs co 3HaKoM "MuHyc", T.€.
1y 12 Qg

flz) gy Ggy | = Qyy@osdyy + dygdoyty) + a0 00—
fizy g2 gy
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Ilopsi1oK BbINOJIHEHHUS PAdOTHI:
1. BHUMarTeapbHO 03HAKOMBTECH C YCIIOBHEM 33 IaHHSL.
2. Onpenenute NOPsAIOK OMPEIeTUTENS.

3. [l BEIYUCIICHHSI ONPEACTUTENS IPUMEHUTE COOTBETCTBYIOIIYIO (hOopMyITy.

Xox padoThI:

1.IIpounTaTh MaTepual KOHCIEKTA JieKIMii; Ha ocHOBaHMM M3J10)KEHHOTO MaTepualia

pPaccMOTPUTE MIPUMEPHI PEIICHUS 3a/1a4.

2.B TeTpaau i NpakTUYECKUX paboT PeIIUTh MPEUI0KEHHBIE TPErojaBaTeIeM 3aauu.

Ha ocHOBaHMM U3J10KEHHOI'O MaTeprasa pacCCMOTPUM IIPUMEPHI PELICHUS 3a1a4.

1.BeruuciauTs onpenenuTesib BTOPOro MopsiaKa
-2 -4

5 7

Omnpenenurens paBeH

-2 -4 2 2
s ?‘_(—-)-?—5-(—4}_—14+b0_6.
2. Beraucaurts OpCACIINTCIIb TPCTHETO IMOPAAKaA
3 4 -5
g8 7 -2
2 -1 8
Torna
3 4 -5
8 7 -2/=3-7-8+8-(-1)-(-5)+4-(-2)-2-
2 -1 8

—2-7-(-5)=(~1)-(-2)-3-8-4-8=168+40-16 + 70 -6 — 256 = 0.

dDopMa npeacTaBJIeHUs pe3yJbTara:
BrinosHeHHOE 3a/1aHUE.

Kpurepuu onenkmn:

Ouenka "oTau4HO'" CTaBUTCS, eclii paboTa BHIMOJIHEHA B MOJHOM 00BEME ¢ COOTI0IeHIEM

He00X0IMMOM MOCIE0BATENbHOCTH JIEHCTBUI; B OTBETE MPABUJIBHO U aKKYPaTHO BBIIIOJHEHBI BCE

3alMCH U BBIYUCIICHUS.
Ounenka '"'xopomo' cTaBUTCS, €CIM BBINOJHEHb TpeOOBaHUS K OLIEHKE "OTIUYHO", HO
JOMYUIEHBI 2-3 HeJlo4eTa.
Ouenka "yIoBJIETBOPUTEJbHO'" CTAaBHUTCS, €ciid paboTa BBITIOJIHEHA HE TOJHOCTHIO, HO

00BEM BBIIOJIHEHHON YacTH TAKOB, YTO MO3BOJIACT MOJYUYUTH NPABUIIBHBIC PE3YJIbTAThI U BHIBOJBI;

B X0JI€ MPOBECHUS PaObOTHI OBUTH TOTYIIEHBI ONTHOKH.
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OueHka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €CITU PadOTa BHIMOIHEHA HE TIOJHOCTHIO HITU
00BEM BBITIOJIHEHHOM YacTH paboThl HE TIO3BOJISIET ClIENaTh MPaBUIIbHBIX BHIBOJIOB

Tema 2.2 CucreMbl JIMHEHHBIX YPABHEHUI

IIpakTuyeckoe 3ansaTHe Ne 5
Pemenue cucrem nuHenHbIX ypaBHEHU MeToaoM Kpamepa.

Iesab: HAy4YUTHCS pelIaTh CUCTEMBI JIMHEHHBIX YpaBHEHU MeTo10M Kpamepa.

Beinosinus patdory, Bel Oyaere:
ymemb:
- AaHAJIM3UPOBATh 3a]1a4y U/UIM IPOOJIEMY U BBIIEIATH €€ COCTaBHbIE YaCTH;
- OIIPEIEIIATh Talbl PEIICHUS 3aa4uu;
- peain30BaTh COCTABICHHBIN IUIAH;
- CTPYKTYpPHPOBATh NOIY4aeMyro HH(OpMAIHIO;
- 0bOpMIIITH pE3yabTATHI TTOUCKA.
MarepunanbHoe obecneyeHue:
WNHnuBunyanbHble 3a1aHKs, CIIPABOYHBIE MATEPUAIIbl, KOHCIIEKTHI JICKIIU.

3aganue:
9x+2y=8,
1. Cucremy - **7¥=4

peunTh 1o npasuity Kpamepa.

ry 4 2a0 =T
R )

2. Haiitu pemienue CJIAY {3’

—

) npu noMmouy Meroga Kpamepa.

KpaTKue TECOPETHYECCKUEC CBCACHUSA:

Teopema Kpamepa. Ecinu onpenenurens MaTpULbl KBaAPaTHOM CUCTEMBI HE PaBEH HYJIIO, TO
crcTeMa COBMECTHA M UMEET €IMHCTBEHHOE pellleHue, KOTopoe HaxoauTces o popmynam Kpamepa:

T =

N
rae A - ompenenuTenh MaTPHUIbl CHCTEMBI, Aj- OTpeeNUTeNb MaTPUIIBI CUCTEMBI, T
BMECTO % -TO CTOJIOIA CTOUT CTOJIOEI MPABBIX YACTEH.

IMopsiiok BbINOJIHEHUS PA0OTHI:

1. BHuMaTenbHO 03HAKOMBTECH C YCIIOBUEM 3a/IaHMUS.

2. Tlonb3ysach KOHCIIEKTOM JICKIUH, TOI0epUTe HYXKHYIO (OPMYIy MM COOTBETCTBYIOIIEE
YCJIOBHUE JUISl PELIEHUS 3a1a4U.

Xon paborsr:

1.IIpounTaTe MaTepHal KOHCIIEKTA JIEKIMI; Ha OCHOBaHMM M3J105K€HHOIO MaTeprana
pPacCMOTpPHUTE NIPUMEPHI pELICHUS 3a1a4.

2.B terpanu /Ui MpakTUYECKUX padOT PeIIUTh MPEIOKEHHbIE TIPEToAaBaTeeM 3a1auu.
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Ha ocHOBaHMM H37T0’)KEHHOTO MaTepraia pacCCMOTPHM TPUMEPHI PEIICHHS 3a/1a4.

2x -3y=T.

Sr+6y=9 1o npasuny Kpamepa.

1. Pemuth cucremy
OCHOBHOM OIIpEAEIUTENb PABEH
2 -3

5 6

A= =12—-(-15)=27.

Ecmn 2=0 10 npasuio Kpamepa juist pemeHus cucTeMsl He IIPUMEHSIOT.

510 OTIPEACTUTEIb, KOTOPBIN MOIY4aETCs U3 TIIABHOTO OMPEICIUTENsI CUCTEMBI ITyTEM 3aMEHBI
CTOJIOIA, COCTOSMIETO U3 KO3 (UIIMEHTOB MPHU X
Ha CTOJIOCTI, COCTOSIINN U3 COOTBETCTBYIONIMX CBOOOHBIX WICHOB,

Hmeem
7 =3
Ax =
9 6
AmHaoruyso,
Ay

© = OTO OIIpCACIINTCIIb, KOTOpHﬁ MOJIY4acTCs U3 I'JIAaBHOI'O OIIPEACIIUTECIIA CUCTEMBI ITyTEM
3aMCHbI CTOJ'I6I_Ia, COCTOAICIO U3 KOS(I)(I)I/II_[I/IGHTOB Inpu Y Ha CTOJ'I6€I_I, COCTOHH_II/Iﬁ us3
COOTBCTCTBYIOIIHX CBO60,Z[HBIX YJICHOB,

Torna
2

&J: =

7
59

Bepubim oTBeTOM OyieT:

{(-};I.’l + 232 =7

o D .

2. Haiitu pemenne CJIAY 71 T2

Pemenue. Boruucisiem onpeenuTesb MaTPUIBI CHCTEMBI:

— 1

Y mpu momomu mMetoma Kpamepa.

5 2

21

Tak kak 2 # 0, To mo Teopeme Kpamepa cucrema coBMeCTHA M UMEET €IMHCTBEHHOE PEIICHHE.

Beraucium BCIIOMOTAaTENIbHBIC OTIPEICIIUTEIH. Onpenenurens A1 monyunm u3
orpenenuTens A 3aMEHOW ero MepBOro CTojdma cToj0noM cBOOOAHBIX K03(dummeHToB. bynem
UMETh:

T 2
9 1

AHAIIOTUYHO, OTIPENENUTENb Az TOTYYaeTCsl U3 ONMPEACTUTENSI MATPHUIIBI CHCTEMBI A 3aMEHOM

A= =718 = —11

BTOPOTO CTOJIOIA CTOIO1IOM CBOOOIHBIX KO3 (PUIIMEHTOB:

5 7
2 9

Ay = =45 —14 =31

Torma noJjyrygyacm, 4To
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—1 Ao
P =—=—==11l.00 = — = — =131
I 1 o .

®opMa npeacTaBieHns pe3yJbTaTa:
BrinosHeHHOE 3a/1aHUE.

Kpurtepun onenku:

Ouenka "oTJIMYHO'" CTaBUTCS, €CIIM paboTa BBHIMOJHEHA B IOJIHOM 00BEME C COOIIOICHUEM
HE0OXO0TMMO TIOCTIEIOBATEIFHOCTH JICHCTBUI; B OTBETE MPABIILHO U aKKYPAaTHO BBITIOJHEHBI BCE
3aMKCH U BBIYUCIICHUS.

Ouenka "xopomo'" CTaBUTCS, €CIM BBIIOJHEHBI TpeOOBaHMUS K OICHKE "OTIWYHO", HO
JOMYIIEHBI 2-3 HeloYeTa.

Ouenka "y1oBJIETBOPUTEJbHO'" CTAaBHUTCs, €clid paboTa BBHITIOJIHEHA HE IOJHOCTHIO, HO
00BEM BBITIOTHEHHOW YaCTH TAKOB, YTO IMO3BOJISET MOJNYYUTh MPABUIBHBIC PE3YIbTAThl U BHIBOJIBI,
B X0/JI€ MPOBECHUS PaObOThI ObUTH JTOMYIIEHBI OITHOKH.

Ouenka '"Hey10BJIETBOPUTEJIBHO' CTAaBUTCS, €CJIM padOTa BBHIMOJHEHA HE MOJTHOCTHIO WIIN
00BEM BBITIOJIHEHHOH YyacTH paboThl HE TIO3BOJISET ClIENaTh IPABUIIbHBIX BHIBOJIOB

Tema 2.2 CucreMsbl JTUHEHHBIX YPABHEHHIA

IIpakTnyeckoe 3ansaTue Ne 6
Pemenue cucrem JIMHENHBIX YpaBHEHUM MaTPUUHBIM CIIOCOOOM.

Ienp: HayuynThCA NPUBOJUTH MATPUILY K CTYIIEHYAaTOMY BHUIY, PEIIATh CUCTEMY JIMHEHHBIX
YpaBHEHHI MaTPUIHBIM CIIOCOOOM.

Boinosinus padorty, Bel Oynere:
ymems:
- aHAIM3UPOBATH 33724y W/HIIK IPOOJIeMy U BBIIETSATh €€ COCTaBHbBIE YaCTH;

- OIPEIENSTh dTAbl PEIICHUS 3aa4u;
- peaJIn30BaTh COCTABJICHHBIN ILJIAH;

- CTPYKTYPHUPOBATh MOITyIaeMyI0 HH(OPMAIIHUIO;
- 0OpPMIIITH pE3yabTAThI TTOUCKA.

MarepuajbHoe obecnedeHne:
I/IH)II/IBI/II[yaHI)HI)IG 3alaHuA, CIIPAaBOYHBIC MaTCpUajibl, KOHCIICKTbI J'IeKIIHfI.

3aganue:
2r + 210 =7
. 2ry a2 =1
1. Haiitu pemenne CJIAY MaTpPUYHBIM METOIOM.
2X1 + 7X2 + 13X3 = 27
2. Pemuth cucremy : {3x; + 14x; + 12x3 = 11 MaTpUYHBIM METOIOM.
5X1 + ZSXZ + 16X3 = 3

Kparkue Teopernueckue cBeJleHHS:
C nomo1pIo JaHHOTO METOAa MOKHO HAXOJIUTh PEIICHUE TOJIBKO JUIsl KBaapaTHbXx CJIAY.

3anuuieM 3aJJaHHYI0 CUCTEMY B MaTPUYHOM BHJIIE: AN = B
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Ecnu marpuna 4 HeBBIpOXK/I€HA, TO TOTAA C TOMOIIBIO ONEpaIii HaJl MaTPUIIAMU BBIPA3UM
Hen3BecTHyro Matpuny X . Omepauus JAeleHHss Ha MHOXECTBE MaTpUIl 3aMEHEHa
YMHOKEHHEM Ha OOpaTHYI0 MAaTpHIly, TO3TOMY JIOMHOXXHM IIOCIICIHEE PaBEHCTBO Ha
Mmarpuny A ! ciesa:
ATAX —=A'B= EX-A'B=
X=A"'B
[TosToMy, 4YTOOBI HAWTH HEM3BECTHYIO MaTpuily X Hag0 HAWTH OOpaTHYIO MaTpHIly K
MaTpHIIE CUCTEMBI M YMHOXKHTD €€ CIpaBa Ha BEKTOP-CTOJIO0EI] CBOOOAHBIX KO PHUIIMEHTOB.
AJITOpUTM pElIeHUs CUCTEMBI JINHEWHBIX YPaBHEHUH MaTPUYHBIM METOJIOM:

1. CocraBute Matpunly A u3 K03(pPUIMEHTOB MpH HEW3BECTHBIX, MAaTpUIly B 13 cBOOOIHBIX
YJICHOB U MaTpuily X U3 HEM3BECTHBIX.

2. Haiiti oGpatHyro MaTpuiy A™.

3. Haiiti npousBe/ieHie 06paTHO MaTpuisl A™ Ha MaTpHITy-CcTON6EI CBOGOIHBIX H4ICHOB B.

ITopsinok BbINOJHEHUs PadoOThI:

1. BHUMaTeabHO 03HAKOMBTECH C YCIIOBUEM 331aHMUSL.

2. Ilonp3ysicb KOHCHEKTOM JIEKLUH, M0A0epuTe HYKHYIO (POpPMYNy MM COOTBETCTBYIOIIEE
YCIIOBUE /ISl pELICHUS 3a/1a4H.

Xoa paGoTsI:

1.IlpountaTh MaTepuas KOHCIEKTa JIEKIHii; Ha OCHOBaHMM M3JI0’)KEHHOTO MaTepuaia
paccMOTpHUTE IPUMEPHI PEIICHHS 3a/1a4.

2.B Terpaam Ans MpakTUYECKUX PadOT PELIUTH MPEUIOKEHHBIE TPETIoiaBaTeIeM 3a/1auu.

Ha ocHOBaHMU H3JI05KEHHOTO MaTtcpHrajia paCCMOTPHUM IIPHUMCPLI PCIICHUA 3a/1a4.

2oy a0ty =2
T — T2 = —2
PelmTs ¢ MOMOIIBIO OOPaTHOM MaTPHUIBI CHCTEMy \#o1 — 2+ 2oy =2
Pemenue:
3anuieM JaHHYI0 CHCTEMY B MATPUYHOH (opMme:
_"'L‘-'l f— B1
i]'.’l
2 1 1 ) LJ
A ( 1 1 0 ) N = Ia B ( : )
o © 0 7/ warpuna cncrem, T3 J - cromber] HEW3BECTHBIX, 2 )

ctonber mpaBbIX yacTeil. Toraa

X=A1'B
Haiinem oOpaTHyI0 MaTpuIly 4 ' K MaTpHIle A C TOMOIIbIO COFO3HOM MaTpHUIIbL:

A 1=i.’7{7

A
3nech & = |4] - onpenenurens MaTpuiibl A ; MaTpuia A - COrO3Hast MaTPHIla, OHA MOJIyYeHa U3
WCXOJHOW MaTpHIIbI <l 3aMeHO# ee 2JIEMEHTOB WX ajreOpandecKuMH JomojHeHusMu. Haiinem A ,
JUTSI 9TOTO BBIYUCITMM aJIreOpandecKue TOTOJIHEHHSI K DJIEMEHTaM MaTpPHUIIbI A
-1 0 1 0
-1 2
1 -1
3 -1

Ay = (1)t = -2 _f'llz:{—l)l 2 — 9

_f'll:!_ _ {_l)l 3
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Agy = {—l);L !

Agy = {_l]':!' ¢

Takum o6pazom,

i { 2 2 2
A ( 81 1 5 )

Onpenenurenb MaTPUIbI A
2 1 1

A=|1 -1 0f|=2-(-1)-241-(=1)-1+1-0-3—
3 -1 2

(=) L= (=1)-0-2=1-1.2 = 440

A tornma

-3 1
1 1
5

1

Ao -

1

[ S S)

OTCIO,I[a HCKOMasd MaTpuia

Nl 1 -2 =3 1 2
X = Ig = ——1 —2 1 1 —2 =
xy ' 2 5 -3 2
-1 r = —1

= I | =sm=1

Iy = 3

dopma npeacTaBiaeHus pe3yJabrara:
BrinosHeHHOE 3a/1aHUE.

Kpurtepun onenku:

Ouenka "oTau4Ho" cTaBUTCS, eciiu paboTa BHIMOIHEHA B MOJHOM 00BEME C COOTIOACHUEM
HEO0OXOMMOM MOCIeI0BATEILHOCTH ICUCTBHUI; B OTBETE MPABUJILHO U aKKYypPAaTHO BBIMOJHEHBI BCE
3alUCH U BBIUUCIICHUS.

Ounenka ''xopomo' cTaBUTCS, €CIM BBIOJHEHbl TpeOOBaHUSA K OIEHKE "OTIWYHO", HO
JOTYILEHBI 2-3 HEOYETA.

Ouenka "yIoBJIETBOPUTENbHO'" CTAaBUTCS, €Clid paboTa BBHIMIOJIHEHA HE TOJHOCTHIO, HO
00BEM BBITIOTHEHHOM YaCcTH TAaKOB, YTO MO3BOJISET MONYUYUTh MPABUIbHBIC PE3YIbTAaThl U BHIBOJIBI,
B XO/JI€ MPOBEACHUSI pabOThI OBLIH JTOMYIIEHBI OLIUOKH.

Ouenka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €CTU PadOTa BHIMOIHEHA HE TOJHOCTHIO WU
00BEM BBITIOJTHEHHOM YacTH paOOThI HE TTO3BOJISET CACNATh MPABUIBHBIX BHIBOJIOB

Tema 2.2 CucreMsbl JUHEHHBIX YPaBHEHHUIA

IIpakTuyeckoe 3ansaTue Ne 7
Pemenue cucrem IMHENHBIX ypaBHEHU METOAOM ['aycca.

Ieab: HaydnThCS MPUBOAUTH MAaTPULy K CTYIIEHYaTOMY BHJY, pE€lIaTh CUCTEMY JIMHEHWHBIX
ypaBHeHul MetosioM ["aycca.
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C KOHIIa A0 Hauaja. M3 mnociaemHero YpaBHCHHA HaXOIAAT T .

Beinosnus patdory, Bel Oyaere:
ymembs:

- AHAJIM3UPOBATL 3a1a4y H/Uaa HpO6J’I€My U BBIACIIATH €€ COCTaBHEIC qacCcTH,

- OIIpCACIIATD 3Tallbl PCHICHUA 3a/1a4U,
- peaJIn30BaTh COCTABJICHHBIN ILIAH;

- CTPYKTYPHUPOBATh MOITy4aeMyI0 HH(OPMALIHUIO;
- 0 OPMIISITH PE3YABTATHI TOKCKA.
MarepuajibHoe o0ecnieyeHue:
I/IHI[I/IBI/II[yaJIBHLIe 3alaHuA, CIIPAaBOYHbIC MAaTCpUaJibl, KOHCIICKTbBI JIGKI_[I/II\/JI.

3ananmue:

1.Pemmuts CJIAY 31 — @2+ 225 = 2 yetoniom [aycca.
2. Pemuth cucreMy meronoM ['aycca.

Mt -a=0
dx—4xm+ =73

Hoxn-xn=-4

KpaTlme TCOPETHYECCKUEC CBCACHUSA
MeTtoa Faycca 3aKJII049acTCA B IIOCJICA0BATCIIbPHOM HCKIIIOYCHHUH

peoOpa3oBaHNUU CUCTEMBI IMHEHHBIX allre0pandecKux ypaBHEHHH

@AM+ X T, =By,

Gy & + Ugp Xy + .+ g, Xy = By,

G M F iy By +o Ay Xy = ‘bx
K TPEYTOJIILHOMY BUIY
X Xy oo X, = di;

Cag®y +. .+ X, =dy)

Coly =l C=1.[k=12,__, n).

MNEPEMCHHBIX U

[Iepexox OT nepBOM CUCTEMBI YPAaBHEHMI 1O MOCIEAHEN HA3BIBAETCS MPSAMBIM XOJI0M METOJIa

X,
npeanocieaHee - Haxoasat -1 u 1.1. V3 mepBoro ypaBHEHHs HAXOIST -,

Ilopsinok BbINOJIHEHHs PadOTHI:
1. BHMMaTeabHO 03HAKOMBTECH C YCIOBUEM 3a1aHMUS.

I"aycca. OOpartnblit X0 MeToa ["aycca HaunHaeTces ¢ nmocieaHel cucreMsl ypaBHeHui. Ee pemator

IlogcraBuB 3TO 3HAUECHHE B

2. Tlonb3ysach KOHCIEKTOM JIEKIMH, MOJ0EpUTEe HYXKHYIO (OPMYTy WM COOTBETCTBYIOIIEE

YCJIOBUC IJId PCUICHUA 3aaa4u.
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Xox padoThI:

1.IIpounTaTh MaTepuasl KOHCIEKTA JieKIM; Ha ocHOBaHMU U3J10KEHHOIO MaTepuaia
pPaccMOTPUTE IIPUMEPHI PEIICHUA 3a1a4.

2.B TeTpaam i MpakTUYECKUX paboT PeIuTh MpeUIoKEHHbIE PEroaBaTeIeM 3a1auu.

Ha ocHOBaHMM U3J10KEHHOI'O MaTeprasa pacCCMOTPUM IPUMEPHI PELICHUS 3a1a4.
2X1 + 7X2 + 13X3 =27
1) Pemuts cucremy : {3){1 + 14x, + 12x3 = 11
5X1 + 25X2 + 16X3 =3
MetozioM ["aycca.
Jl1d 3alaHHOM CUCTEMBI yPAaBHEHUH 3allMIIEM PACIIUPEHHYIO MAaTPULLY Y, BBIIOJIHSASA
3JIEMEHTapHBIE IPE0Opa30BaHUs, IPUBEAEM €€ K TUaroHaJIbHOMY BUY.
2 7 13)27
3 14 12|11
5 25 1613
YMHO)UM 1-y10 cTpOKy Ha (-2 )u IpruOaBUM MOIYYCHHYIO CTPOKY KO 2-0H U 3-eil, moxy4um

MaTpuILy
2 7 13| 27
(—1 0 -14 —43)
1 11 -10l-51
[Tomensiem Mmectamu 1-y1o CTpoKy co 2-0i, 2-y10 ¢ 3-€ii, oJIyduM MaTpUIly
-1 0 —14|-48
( 1 11 -10 —51)
2 7 13127
YmHo)kuM 1-y10 cTpoky Ha ( 1) u mprubaBUM MOIY4YEHHYIO KO 2-0ii, 3aTeM 1-yI0 yMHOXHM Ha

(2)m
1 0 14 | 43
npubaBUM MOJTYYEHHYIO K 3-eif, moayuum (0 11 -24 —94)
0 7 -—15I-59
YMHO)UM 2-y10 cTpOKY Ha (-7),a 3-bto Ha (11) 1 mpubaBUM MOITYYEHHYIO 2-YIO CTPOKY K 3-
1 0 14|43
bEU, MOJIYYUM (0 11 -24 —94)
0 0 319
YMHO)UM 3-b10 CTPOKY Ha( §) U MOJIyUYEHHYIO IPUOaBUM KO 2-0i, OJyYUM MaTpUILy
1 0 14]43
(0 11 0 —22)
0 0 309
Pa3znenum 3-p10 cTpoky Ha 3, 3aTeM YMHOXUM MOJIy4eHHYIO Ha (-14) u npubaBumM k 1-0#,

1 0 0
MOJIyYUM MaTpULly <0 1 0

0 0 1
1
OTBeTZX:<—2> .
3

2. Pemuth cucteMy 4eThIpex JIMHEHHBIX alireOpandeckux ypaBHeHui metoqoM ['aycca.

1 X =1
-2 |E , KOTOpas COOTBETCTBYCT CUCTEMC ypaBHeHI/Iﬁ Xy = —2
3 X3 = 3
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Sn-dx+dx-ix =1
R+n+n+x=0

im+imrat+dn =0
AX+ 2% +3n+x,=3

Pemienue.

BeinumeM paciiMpeHHY0 MaTpULy i JAHHOM CUCTEMBI
5 =3 2 =il

i 1 1 1 10 .
305 1 40
4 2 3 113

CBezieM ee K TPeyroJbHOMY BHIY C TIOMOIIBIO DJIEMEHTAPHBIX MPE0OPa30BaHuil.

1.Ilomensiem MecTaMu NIEPBBIA U BTOPOI CTPOKH.

2. lo6aBuM K 3JI€eMEHTaM BTOPOTO, TPETHETO U YETBEPTOrO CTPOK AIIEMEHTHI [IEPBOI CTPOKH,
YMHOKEHHBIE COOTBETCTBEHHO Ha ~7»~%~%

3. [lomeHsieM MeCTaMU BTOPOU M TpeTuii CTpoku. J[06aBUM K JIeMEHTaM TPEThEro
YETBEPTOrO CTPOK 3JIEMEHTHI BTOPOi CTPOKH, YMHOXEHHBIC COOTBETCTBEHHO Ha %!

4. Ot YCTBCPTOTO YPAaBHCHHUA YMHOXKCHHOT'O Ha 11 BbIYUTACM TPCTHC YPABHCHUC

YMHOKEHHOE Ha ~3-
5 -3 2 -3t 11
11 1 tlo|l|s -3
—
35 1 40| |3
4 2 3 1|3] |4

1o
—g|1 | [
—
40
1|3

Lo Lk
LIS I e o

L1 11 1 1|0

1

11
gn—a —3—131@02—2 10@@02 -2 10
0z -2 110 0o -11 -91 oo -11 =31
0-2 -1 -33 00 -3 -2I3 T 1 R 3

Taxoil pacIIMPEHHON MaTPULIBI COOTBETCTBYET CIIEAYIOLIAsl CHCTEMA YpaBHEHUN

N+ m+m+n=0

dxy—im+x =0
=1l -9 =1
5x =30

C 4eTBEpTOro ypaBHEHHUS HAXOMUM ** = 0/5=8 i noncrasnsem B TPEThE YpPaBHEHUE

Iy =1+0% =1+9-6=55—x,=-55/11=-5
HalieHHbIe 3HaYEHUs MTOACTABIISIEM BO BTOPOE YPABHEHHUE
ixy=im-x=2(-5)-f6=-16 - x =-16/2=38

W3 nepBoro ypaBHeHHs HAXOAUM IIEPBYIO HEU3BECTHYIO
=K, -k —X, =8+5-A=T

n=Tx=-8n=-5x =10

Cucrema MoIHOCTBHIO peuiCHa 1 — €€ pCUICHUC.

dopMa npeacTaBJIeHus pe3yJbTara:
BrimmomHeHHOE 3a1aHUE.

Kpurepum ouenku:
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Ouenka "oTaU4HO'" CTaBUTCS, eclii paboTa BHIMOJIHEHA B MOJHOM 00BEME ¢ COOTI0ICHIEM
He00X0IMMOM MOCIIeI0BATENbHOCTH JIEHCTBUI; B OTBETE MPABHJIBHO U aKKYPaTHO BBIIIOJHEHBI BCE
3alUCH U BBIYUCIICHUSI.

Ouenka "xopomio'" CTaBUTCS, €CIM BBHIIOJHEHBI TpeOOBaHMUS K OICHKE "OTIWYHO", HO
JOMYIIEHBI 2-3 HeloYeTa.

Ouenka "yl1oBJIETBOPUTENbHO'" CTAaBHUTCs, €clid paboTa BBINIOJIHEHA HE TMOJHOCTBIO, HO
00BEM BBITIOTHEHHOW YaCTH TAKOB, YTO IMO3BOJISET MOJYYUTh MPABUIBHBIC PE3YIbTAThl U BHIBOJIBI,
B X0/JI€ MPOBECHUS PaObOThI ObUTH JTOMYIIEHBI OITHOKH.

OueHka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €CITU PadOTa BHIMIOJHEHA HE TOJHOCTHIO HITU
00BEM BBITIOJIHEHHOM YacTH paboThI HE TIO3BOJISET ClieaTh MPaBUIIbHBIX BHIBOJIOB

Tema 2.2 CucteMbl JIMHEHHBIX YPABHEHUI

IIpakTuyeckoe 3ansaTHe Ne 8
Pemenne cucreM TMHEHHBIX YPAaBHEHUMN PA3JIMYHBIMUA METOAAMU

HeJIBZ HAYYUTHCA peHIaTb CUCTCMbI JIMHEMHBIX ypaBHeHHﬁ, HCIOJIb3YA pA3JINYHBbIC MECTOIBI.

Boinosinus padorty, Bel Oynere:
ymemas:
- AHAIM3UPOBATH 337a4y U/ WU NPOoOIEMY U BBIIEIATH €€ COCTaBHBIE YaCTH;
- OIPEENSTh STAIbl PEIICHUS 3a]a4u;
- peasin30BaTh COCTABICHHBIN IUIAH;
- CTPYKTYPHUPOBATh MOITy4aeMyI0 HH(OPMAILIHUIO;
- 0bOpMIIITH pE3yJabTATHI TTOUCKA.
MarepuanbHoe ofecrneyeHue:
WHnuBuayanbHbIC 3a/1aHMs, CIIPABOYHBIC MATEPUAIIbl, KOHCIICKTHI JICKITH.

3ananne:
Pemmts cucreMsl nuHENHBIX ypaBHeHnH MeTooM Kpamepa u ["aycca:
3By 11 3X+3y-52=-2
X — =
1) y 2) Ix+y+2z=3
2x+3y =20
2X—y+72 =27

KpaTkue TeopeTnyeckue cBeIeHUs:

IIycte jpama cucTeMa JBYX JIMHEWHBIX ypaBHEHHUH C JABYMS  HEWU3BECTHBIMH:
{a11x1 + ax; = by
Az1X1 + A% = by

CocraBuM ompenenuTenb W3 KOAIQ(PHUIIMEHTOB MPU HEU3BECTHBIX. IJTOT OMPEICTUTENb

|a11 a12|

Az1 Az

CoctraBuM ompeAenuTenn Kaxaod HeuzBecTHOM. Omnpeaenutens A; monaydaercs U3
ompenenuTeNst 4 myTeM 3aMeHbl MEePBOTrO CTOJOIa Kod(PQHUIIMEHTOB CTOIOIOM W3 CBOOOJIHBIX
by ay;
b, a,

-
e

Ha3bIBACTCA ONPCACITUTCIIEM CUCTCMBI:. A=

YJICHOB. A, =

Onpenenurens &, TOJNyYaeTcs W3 OMNpENCIUTENsT A TyTeM 3aMeHbl BTOPOTO CTOJIOIA
KO2(pPUIIMEHTOB CTOIOIIOM M3 CBOOOIHBIX YJICHOB.

_ a1 by
A=
az; b,
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I[Iyctp pgana cucrema Tpex JIMHEMHBIX ypaBHEHUM € TpeMsi HEU3BECTHBIMH:
@y1%1 + @yp%; + Gg3x3 = by
@97y + %5 + Ay3%3 = by
@31% + gy %y + Qg3 = by
CocraBuM ompenenuTenh W3 KOAI(D(PHUIIMEHTOB MPH HEHU3BECTHBIX. ITOT OMNPEICTUTENb
fyy Gz Oyg
HA3bIBACTCS OMPEICIUTEIEM CUCTEMBL: A= |@39 daz  Oag
f33 d3z a3
CocraBUM OMpenenuTeNd KaxAaol Heu3BecTHOW. Ompenenutens A, TOJIy4aeTcs U3

onpeaenuTeNs & myTeM 3aMeHBI MepBOro croibua Kod()PHUIMEHTOB CTOIOIOM M3 CBOOOTHBIX
YJICHOB.
by aj; agg
A= by az; ag
by az ag

Ompenenurens A, TONydaeTcss W3 ONpeleTHTeNs A IyTeM 3aMeHbl BTOPOro CTOJIONa
KOA(QPHUIHEHTOB CTOIOIOM U3 CBOOOHBIX WICHOB.

Ompenenutens A; IMOTyYaeTcss M3 ONpENETHTEeNst & IyTeM 3aMeHBl TPEThero CTooa
KOA(QPHUIHUEHTOB CTOIOIOM U3 CBOOOIHBIX WICHOB.
@y Gy by
Ay=|ay a; b

YroOb! BBIYUCIUTD 3HAUEHHsI HEU3BECTHBIX, BOCNonb3yeMcs popmynamu Kpamepa: x, = —=

Meton I'aycca sBisieTcss OAHMM M3 HamOoJiee YHHUBEPCAIbHBIX METOJOB PELICHUS CHUCTEM
JUHENHBIX YpaBHEHUH. OH COCTOUT B MTOCJIEN0BATEILHOM UCKIIIOUEHUHN HEN3BECTHBIX.

[Ipouecc pemenus no meroay I'aycca coctout u3 nByXx 3tanoB. Ha nmepBom sramne (nmpsiMoit
XOJ) cucTeMa MPHUBOAMTCS K CTymeHdyaToMy Buay. Ha BTopoMm srame (oOpaTHBI X01) HAET
IIOCJIEZI0BATENBHOE ONPEACICHUE HEU3BECTHBIX U3 OTOM CTYIIEHYAaTOU CUCTEMBI.

Ha mpaktuke yno6Hee paboTaTh He ¢ CUCTEMOM ypaBHEHMH, a ¢ pacHIMPEeHHOM MaTpulei,
BBINOJIHSAS BCE dJIEMEHTAapHbIE IPe0o0pa30BaHMs HaJl €€ CTPOKAMHU.

OeMeHTapHbIMU PE0OPa30BAHUSIMU MATPHUIIBI SBJISIOTCS:

- IEPECTAHOBKA CTPOK MECTaMU;

-YMHOXE€HHE HEKOTOPOU CTPOKH Ha JIt000e, He pPaBHOE HYJIIO YUCIIO;

-npubaBIeHUEe K AJIEMEHTaM OJHOW CTPOKHM COOTBETCTBYIOIIMX 3JIEMEHTOB JIPYIrOM CTpPOKH,
YMHOXEHHBIX Ha OJIHO U TO K€ YUCJIO.

IHopsaok BbINOJHEHUS PA0OTHI:
1. 3anummuTe cCUCTEMY YpaBHEHHM.
2.3anuiinTe U BEIYUCIATE ONPEIECTUTENDb CUCTEMBI.
3.Beraucnure onpeaenuTeN Kaxk10M HEM3BECTHOM.
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4. HaiinuTe 3HaU€HUsI HEM3BECTHBIX, HCIONB3Ys (popmyrsl Kpamepa.
5. pemuTh CUCTEMY ypaBHEHUI MeTogoM ["aycca

Xox padoThI:

1.IIpounTaTh MaTepual KOHCIEKTA JieKIMii; Ha ocHOBaHMM M3J10)KEHHOTO MaTepualia
paccMOTPUTE IIPUMEPHI PEIICHUS 3a1a4.

2.B TeTpaau i NpakTUYECKUX paboT peluTh MpeUI0KEHHBIC TIPenoJaBaTeeM 3a1auu.

Ha ocHoBanuu u3n0XeHHOTO MaTeprasna pacCMOTPUM MIPUMEPHI PEIICHUS 3a/1a4.
Pemts cucremy ypaBueHuii metosioM Kpamepa:
2xy —x; +4x5 = 5;

3xy+x,—x3=5

1 2 =3
A=|2 -1 4 |;
3 1 -1

1 2 =3
AA=(2 -1 4 |=10=+10
i 1 -1

Breraucnum OIIPECACIINTCIIN Ka)KﬂOﬁ HepeMeHHOﬁZ

0 2 —3

Aj=15 —1 4 |=0—154+40—-154+10—-0=20
5 1 —1
1 0 -3

A,= (2 5 4 |==5—-30+04+45—-0—-20=-10
3 5 -1
1 2 0

A,=(2 -1 5/=-5+0+30—0—-20—-5=0
3 1 5

Ortsert: (2;-1,0).

Pemnts cucreMmy ypaBHeHu# meTonoM [ 'aycca:
.'x.'1+ 2.‘1’.’2 - 3.'1'3 = ﬂ;
[in — X3 + 4'_'3(.'3 = 5;
3.’1’1 + Xg—Xg= 5

CocraBuM paCIMPCHHYKO MaTpuny Hu3 KOB(I)(I)I/ILII/ICHTOB IIpU HEU3BCCTHBIX H CBO60I[HBIX

YJICHOB:
0
)
5

1 2 =3
(AIB}=(2 -1 4
3 01 -1
BLIHOJ'IHI/IM BHCMCHTapHLIe Hpeo6p330BaHI/IH Hazqg CTpOKaMI/I ManI/ILILI:
1 2 =30 1 2 =3|0 1 2 =30
(2 -1 4 5) -»(:J —5 10 5) ~(ﬂ 1 =2 —1)~
5 0 -5 8Is 0 -5 8l5

3 1 -1
1 2 =30
~l0 1 =21
0

0 0 -2
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ITony4yeHHON MaTpULIE COOTBETCTBYET CUCTEMA YPABHEHUM:

x1+2x2—3x3 = ﬂ
xg—ng =-1
_21-'3 =0

Hauwunas cHu3y BBepX, HAXOJIUM 3HAYCHHSI HEM3BECTHBIX:
¥y +2x;,—3x3=0 (¥ +2x;,—3x3=0 x, +2-(-1) =0

Xa—2x3=-1 ; X, =-1 : x, =—1 :
x73=10 x3 =10 x3=0
=2
xp=—1,
x3=10

Ortser: (2;-1;0).

dopma npeacTaBiaeHus pe3yJabrara:
BrinosHeHHOE 3a/1aHUE.

Kpurtepun ounenku:

Ouenka "oTJHYHO'" CTaBUTCS, €CIIM padoTa BBIMOJHEHA B IOJHOM 00BEME ¢ COOIOIEHUEM
HE0OXO0IMMOM TIOCIICIOBATEIFHOCTH JICHCTBUI; B OTBETE MPABMILHO U aKKYPAaTHO BBITIOJHEHBI BCE
3allMCH U BEIYMCIICHU.

Ounenka ''Xxopomio' CcTaBUTCS, €CIHM BBIIOJIHEHB TpeOOBaHUS K OICHKE "OTIMYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ouenka "y10BJIETBOPUTENbHO'" CTAaBUTCs, €ciid paboTa BBHINIOJIHEHA HE IMOJHOCTHIO, HO
00BEM BBITIOTHEHHOM YacTH TAaKOB, YTO MO3BOJISET MOJNYUYUTh MPAaBUIbHBIC PE3YIbTAaThl U BHIBOJIBL;
B XOJI€ TPOBEICHUS paObOTHI OBUTN TOMYIIEHBI OITHOKH.

Ouenka ""Hey10B/I€TBOPUTEIbHO' CTaBUTCS, €ClTU PadOTa BBHIMOIHEHA HE TOJHOCTHIO MU
00BEM BBITIOJTHEHHOM YacTH paOOThI HE MO3BOJISET CACNATh MPABUIBHBIX BHIBOJIOB

Tema 3.1 Teopusi npenesioB

IpakTuyeckoe 3ansitue Ne 9
Brruncienue mpeesnos.

Henab: HayuYnTHCS BBIUUCIATH NPEAesbl PYHKINN ¢ TOMOIIbIO PaCKpPBITHS
HEONPENEIEHHOCTEN.

Beimosnus patdory, Bel Oyaere:
ymemp:
- aHAJTM3UPOBATH 33/1a9y W/WJIH MPOOJIEMY U BBIICTSATH €€ COCTaBHBIC YaCTH;

- OIIpCACIIATD 3Tallbl PECIICHUA 3aJa4u,
- peain30BaTh COCTABJICHHBIN IJIaH.

MarepunanbHoe obecnieyeHue:
I/IH)]I/IBI/IHyaJ'H)HI)Ie 3aaaHus, CIIPAaBOYHBIC MaTCpHaIbl, KOHCIICKThI nexunﬁ.

3ananue:
Haiitu npenen Gyukimu:
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2 2
X —2X-3 . X°=Xx-2
1) lim———— 6) lim BT E—
x->3 X° -9 x>-1 x° -1
2 2
. X°-5x+4 X“+5x+6
2) lim ————— 7) lim ——; -
x4 x°-16 x->-3 X° -9
2 _ay 2 —
3) limX X1, 8) lim X tX"2.
Xx—1 X =1 x-1 x°—-1
X2 -7x+10 X2 -5X+6
4) |Im2—; 9) |Im2—;
X—5 X< —25 X—2 X5 -4
2 _ 2 _
5) lim X t3x 10 10) Iimx 24x+3
x5 x“ —-25 X—3 X -9

Kparkue Teoperuueckue cBeJeHH:

Oyukus y=f(x) cmpemumcs Kk npedery b npu x — a, eciu A KaxI0TO IMOJIOKUTEIEHOTO
qucia €, Kak Obl Majo OHO He ObLI0, MOKHO YKa3aTh TaKO€ MOJIOKUTEIBHOE YUCIIO O, YTO MPH BCEX
X # a U3 obyactu onpeaeneHus QyHKIUHU, YIOBICTBOPSIONINX HEPABEHCTBY |X - @ < §, UMeeT MeCTo

i F(x)=4
HepaBeHCTBO [f(X) - b| < &. Ecnu b ects npenen dynkuun f(x) npu x — a, To numyr =2
Wi f(x) — b npu x — a.
Onpenesienue HenpepbiBHOM pyHkmnn. Oynkius f(X) HenpepbiBHA B TOUKE @, €CIIU
lim f(x) = f(@).

r—ra

Beruucnienue npenesnoB GyHKIUNA OCHOBAaHO HA IPUMEHEHUH CIIEIYIOLIMX OCHOBHBIX TEOPEM:

TEOPEMA 1. Ilpeaen cymmsl ABYyX (YHKUMH HpH X CTpeMslIeMCsl K & PaBeH CyMMe
MPEJEsIoB 3TUX QYHKIUH, TO €CTh

lim (f(x)+ g(x))= lim f(x)+ lim g(x).

= X—ra X—rd

TEOPEMA 2. Ilpenen npousBeneHus AByX (DyHKIMI mpu X cTpemsiieMcss K @ paBeH
MIPOU3BEICHUIO MIPEJIENIOB ATHX (PYHKIUH, TO €CTh

lim(f(x)g(x))= lim f(x)- lim g(x).

r—a r—a X

TEOPEMA 3. IIpenen yacTHOro ABYX (pyHKIMII MpH X cTpeMslieMcs K & paBeH YaCTHOMY
MIPEAECIIOB, ECIIM MPEE 3HAMEHATENA OTJINYEH OT HYJIS, TO €CTh

lim f{x)
lim S _ _xd , ecm lim g(x) =0
—a g(x)  limgix) x—a
I—a

U paBeH IUTIoC (MUHYC) OECKOHEYHOCTH, eciu mpezen 3HameHarens 0, a mpeaen 4yuciauTens
KOHEUYEH U OTIMYEH OT HYJIS.

Ilopsinok BbINOJIHEHHs PadOTHI:

1. BuuMareapbHO 03HAKOMBTECH C YCIIOBUEM 3aIaHMUS.
2. IloBTopuTe mpaBuia u GOPMYIIHI.

3.Beranciute mpeer.

Xon paborsr:
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1.IIpounTaTh MaTepual KOHCIEKTA JIeKIMii; Ha ocHOBaHMM M3110)KEHHOTO MaTepualia

paccMOTpHUTE IPUMEPHI PEILICHHs 3a/1ay.
2.B TeTpaau i MpakTUYECKUX paboT peluTh MpeUIoKeHHBIE TPeroiaBaTeieM 3a1auu.

Ha ocHOBaHMM U310KEHHOIO MaTepraja pacCCMOTPUM IPUMEPBI PELLIEHUS 3a/1au.

[Tpumep 1.
lim(x +3)= lim x + lim 3= 7+ 3=10.
=7 =7 =7
Kommenmapuii. 3necwy Ob1a HCIIONIb30BaHA TEOPEMA O IPEIENie CYMMBI.
[Ipumep 2.
lim(3x +2 Im(3x)+1im2 lim3-limx+2
im 3x+2 — x%l( ) — x—)l( ) x—1 —x=l x>l —
=125 -7 1im(2x—7) 1im(2x}+ lim(-7) 1lim2-limx—7 _3-1+2 _ S/(=5)=-1
=1 x—1 —1 =1 x> 2.1—-7 )

Kommenmapuu. Ha nepBom miare OblUla MpuMEHEHa TeopeMa O Ipenesie YacTHOIo, Tak Kak
Mpeaena 3HaMEHaTeNsl He paBeH Hyno. Ha BTOpoM Iiare HMCHoJib30BaJIaCh TEOPEMA O MPEAEIie
CYMMBI JUIS YUCIUTENs M 3HameHaTens napoOu. [locrme Oblma mpuMeHeHa Teopema O TMpefelie
MPOU3BEICHHUS.

[Tpumep 3. Haiitu npenen

. x°-4

lim :

=2 X—2

3HaMeHaTeNnb W YUCIUTENb APOOM MpU X CTpeMsiieMcs K 2 CTpeMsTcs K HYI0, MO3TOMY
TeOpeMa O NpPEAesie YaCTHOTO 3/1eCh HENpPUMEHMMA. B Takux ciydasx HYXHO HONBITaThCs
yIPOCTUTH JpoOb. UMeeM

2
x —4:(x—2)(x+2):x+
-2 =2

D10 mpeoOpa3oBaHHE CIPABEAIUBO MPU BCEX 3HAUCHUSAX X, OTIWYHBIX OT 2, MOSTOMY B

COOTBETCTBUU C ONPEACICHUEM MPEIeSIa MOKEM HAIMCATh

2.

2 — —
fim > i 87042 42 fim xt fim 2
=2 X—2 =32 -2 2 2 =2
—212=4

BBIYMCJIEHUE IIPEAEJIOB C I[IOMOLIBKO TEOPEMbI O IIEPBOM
3AMEYATEJIbHOM ITPEJIEJIE

[Ipumep 1.
lim B _ fim[ S0 1 s 1
=0 X =0 X cos(®)) =0 x  xz—0cos(x)
IR S
lim cos(x) 1
x—=0

dopMa npeacraBJIeHUs pe3yJbTara:
BrimmongenHOE 3a1aHuE.

Kpurepum ounenku:

Ouenka "oTau4HO'" CTaBUTCS, eclii paboTa BHIMOJIHEHA B MOJHOM 00BEME ¢ cOOTI0IeHIEM
HEOOXOMMOM MOCIeT0BATEILHOCTH JICUCTBHUI; B OTBETE MPABUIILHO U aKKypPaTHO BBIMTOJHEHBI BCE
3aITMCH U BBEIYHCIICHMS.
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Ounenka '"'Xxopomio' CTaBUTCS, €CIM BBINOJHEHB TpeOOBaHUS K OIEHKE "OTIWUYHO", HO
JONYIIEHBI 2-3 HeoYeTa.

Ounenka "yI0BJIETBOPUTEIBHO'" CTAaBUTCS, €ClM paboTa BHIMOJHEHA HE MOJHOCTHIO, HO
00BEM BBITIOJTHEHHOM YacTH TAaKOB, YTO MO3BOJISET MOJYUYUTh MPAaBUIbHBIC PE3YIbTAaThl U BHIBOJIBI,
B XOJI€ TPOBEICHUS paOOTHI ObUIN TOMYIIEHBI OITHOKH.

Ouenka '""Hey10BJIETBOPUTEJIBHO'" CTAaBUTCS, €CIIM pabOTa BBIMOJIHEHA HE MOJHOCTHIO WIIH
00BEM BBITTOJIHEHHOM YacT pabOThI HE TIO3BOJISET ClIENATh MPABUIBHBIX BEIBOJIOB

Tema 3.1 Teopusi npeaesioB
IIpakTnyeckoe 3ansaTue Ne 10
Breruucnenne npenenos. M306aBiaeHue ot HeonpeaeaeHHOCTEH.

Llesib: HAYYUTHCS BHIYUCIATH MPEEIbl (QYHKIMNA C TOMOIIBIO PACKPBITHS
HEONPEACIEHHOCTEN.

Brinosinus padorty, Bl Oynere:
ymembp:
- aHATM3UPOBATH 337129y H/WIIM IPOOJIEMY U BBIICTSAThH €€ COCTaBHBIC YaCTH;

- OIIpCACIIATD 3Tallbl PCIICHUA 3a1a4u,
- p€ajin30BaThb COCTaBJICHHBIN IJIaH.

MaTepnaﬂbnoe odecmeyeHue:
I/IHI[I/IBI/II[yaJ'IBHBIC 3a/laHus, CIIPABOYHBIC MaTCpUaJibl, KOHCIICKTBI J'IeKI.[PIfI.

3aganme:
Haiitu npenen dynkuu:
" 5x* +3x2 =1
1. \I_lll-r 4x7 +2x-9 .
i x—35
m -3 __
o x—53% —T5x
) 10x
3 Jn_:}g sin 30x

e
lim | 1+—
4, x—= )
IMopsinok BbINOJTHEHHS PA0OTHI:
1. BuuMaTenbHO 03HAKOMBTECH C YCIIOBHEM 3a/IaHUS.
2. Onpenenute BU HEOTPEIEICHHOCTH.
3. IIpeobOpasyiiTe BBIpaKEHHUE, CTOAIICE O] 3HAKOM Tpejelia, ¢ IeiIbl0 H30aBICHUS OT
HEOMpeAeIeHHOCTH.
4.Bpraucnure npeaed.

Xon paborhr:

1.IIpounTaTts MaTepHal KOHCIIEKTA JIEKIMI; Ha OCHOBaHMM M3J105K€HHOIO MaTeprana
pPacCMOTpPHUTE NIPUMEPHI pELICHUS 3a1a4.

2.B terpanu /Ui MpakTUUYECKUX padOT PeIIUTh MPEIOKEHHbIE MPEo1aBaTesIeM 3a/1a4u.
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Ha ocHOBaHMM M310KEHHOIO MaTeprasa pacCCMOTPUM IPUMEPHI PELIEHUS 3a1a4.

; 3x <11x 46
m —_ - -
l_ x—+3 2.\?2 Sx-3 .
fxy= 2 1l 46
OyHKIHS 2x' -5x-3 mpencraBisseT coOOW OTHOIIEHHE ABYX MHOTOYIEHOB, OOPALIAIOMIMXCS B

Hyl1b B mpeaenbHOW Touke ¥=3. [losTomMy cHayama mpeoOpasyeM [daHHYIO —(QYHKIUIO.
JIroOo¥ KBaIpaTHBIN TPEXUWIEH MOKHO PA3JIOKUTh HA MHOYKUTEIU C IIOMOILBIO POPMYIIbI

ax? +bx+c = alx —x (x —x;)

rae ' u 2 —KOpHH KBaJIpaTHOTO TPEXUICHA.

2
KopHSMHU KBaZpaTHOTO TpeXuwiIeHa 31 ~115+6 gpygroTcs uncia 3 U 3 ; 3HAYUT

j
3x? —11x+6=3(x—§)(x—3)

b | =

a3

>
A KOpHHM KBaJ[paTHOTO TpexuieHa 2% —3X—3 papHpl

N 1 X
2x“—5x-3=2x+ -)(x-3)

CJIICAOBATCIBHO g -

Bo3Bpamasce k npezaeiry, uMeem:

N
. (x——Xx-3) .
Ix* ~1lx+6 3 . 3x=2
li = lm = = bm

Ivd S —F ¥, 1., = y—32x+1
143 X -2 Ax+=)Nx-3)
>

IloacraBuM MMpEACIIbHOC 3HAYCHHUC apIryMCHTA B OCTABIICCCA BbIPAKCHHUE, TIOJTYUUM:
3x-2 9-2 7

iin = =
x—=32x+1 6+1 7

150x - 1000

o M2 3x+d

Tak xak

lim (150x =1000) = = im (23:2 —3x+4) =
I ~hX Uu X—x

s
TO 3ACCh UMECT MCCTO HCOIIPCACIICHHOCTD BUAA * . I[J'ISI €C PaCKpbITUA Pa3aCIIUM KAKAOC CJIaracMoce

YUCIIMTENS M 3HAMEHATENS Ha * (HAMBBICHIYIO CTENEHb ™ B JaHHOM ApoOH).

1
im —=0
Torga, 3Has, 4yto *—>=% |
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MOJTYYUM:

150x_1000
150x —1000 . 2 2
lim ?‘w’ = im —3 =
xowdX —3x+4 x—o=2x" 3x 4
- e
2 2 2
150_1000
= Im & X :E:()_
X3 E—E—i-i? 2
X x
s —
. 2
Lim
3. x—=0 x

YToObl BBIYUCIHUTH npeaci q)YHKI_II/II/I, HYXHO BOCIIOJIB30BATHCA IICPBBIM 3aMCUATCIIBHBIM

npeaciiom

sm X
=1

lim
o X

x—0

1 COOTHOLICHUCM
lim k- f(x) =k - lim f(x)
X—a .

X—a

-

JUiss  2TOro  HeoOXOAMMO  BBINOJNHUTH  3aMEHy  NEPEMEHHOM: 2 ,  OTKyzaa * =2ar,

YuaureiBas, uro ! >0 npu * =0 MOJIy4aeM:

Sy fg S _Lposing 11
:]c]fyl[} X t—0 2t 210 t 2 2
;5.\'
hm{l""]

4. 1%

IIpeobpasyem ¢ynkmmo /) Tak, 4ToOB MOXKHO OBIIO MPUMEHHTH BTOPOIl 3aMedaTelbHbIIl

npenen, Gopmymny

lim |1+ | =e
X

X%

Jlnsg  9TOrO0  YMCIMTENh W 3HAMEHATedb JpoOM  pas3feluM Ha  YUCIO 3, nMeeM

R 1"
lim |1——| =1lm |1+ .
P X X x/(— 3)

X =1
Jlanee BBHITIONHMM 3aMeHY ITIepeMEHHOH, momaras 3 . Torga ecimm = »=, To (—+= ¥ =-=3l y
CIIEZI0BATEIIBHO,
] 5x 1033 1 -1 ,

lim |1+ ———| =1lim|1+- =| m | 1+- =",
X—>0 x/‘(—S) t—®© t t—s® t
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®opMa npeacTaBiIeHns pe3yJbTaTa:
BrinosHeHHOE 3a/1aHKE.

Kpurtepun onenku:

Ouenka "oTJIMYHO'" CTaBUTCS, €ClM pabOTa BBHIMOJHEHA B IMOJHOM 00BEME ¢ COOI0IEHUEM
HE0OXO0TMMO TIOCTIEIOBATEIFHOCTH JICHCTBUI; B OTBETE MPABIILHO U aKKYPAaTHO BBITIOJHEHBI BCE
3aMKCH U BBIYUCIICHUS.

Ounenka ''Xopomo' CcTaBUTCS, €CIHM BBINOJIHEHB TpeOOBaHMS K OIEHKE "OTIMYHO", HO
JIONYIIIEHBI 2-3 HeJo4YeTa.

Ounenka "yI10BJIETBOPUTEIBHO' CTAaBUTCS, €clid paboTa BBHIMOJHEHA HE MOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YacTH TAaKOB, YTO MO3BOJISET MOJYUYUTh MPAaBUIbHBIC PE3YIbTAaThl U BHIBOJIBL;
B XOJI€ TPOBEACHUS paOOTHI ObUIN TOMYIIEHBI OITHOKH.

Ouenka '"Hey10BJIETBOPUTEJIBHO' CTAaBHUTCS, €CIIM padOTa BBIMOJHEHA HE MOJTHOCTHIO WITH
00BEM BBITTOJIHEHHOM YacT pabOThI HE TIO3BOJISET ClIENAaTh MPABUIBHBIX BEIBOJIOB.

Tema 3.2 IIpousBoaHasi pyHKIUH U ee IPUMeHEHHUE

IIpakTuyeckoe 3ansitue Ne 11
HuddepenurpoBaHue CI0KHBIX (YHKITHA.

Lesib: HAYYUTHCS HAXOIUTH TPOU3BOIHBIC CIIOKHBIX (PYHKITHH.

Boinosinus padorty, Bel Oynere:
ymemp:
-pelaTh NPUKIAIHbIE 3a/1a4l B 00JIaCTH IPO(PECCUOHATILHON AEATEIbHOCTH;
- AaHAJTM3UPOBATh 3a]1a4y U/UIM IPOOJIEMY U BBIIEIATH €€ COCTaBHbIE YaCTH;
- OIIPEJENISATH dTAlbl PEIICHUS 3aa4ul;
- peain30BaTh COCTABJICHHBIN ILJIAH;
- BBICIISATH HanboJiee 3HaYMMOe B IlepeyHe HHPOpMaIIH;
- OLICHUBATh MPAKTUYECKYIO 3HAYMMOCTh PE3YyJIbTATOB IIOUCKA.

MarepuajnbHoe o0ecnieyeHue:
WNHnuBunyanbHble 3a1aHKs, CIIPABOYHBIE MATEpUAJIbl, KOHCIIEKTHI JIEKIIHI.

3ananmue:
Haiitu npousBogHble QyHKIUI

1. v =(5x%—2x)*®

2. flx) =3sin(2x — E}

3. f(x) = arcsindx + arccos’x

4. fix) =logs(Tx*—5x*+1)

—
5. f(x} —In |1+|:|:-3:r

-\‘I l-cosx

IMopsiiok BbINOJIHEHUS PA0OTHI:

1. BHuMaTenbHO 03HAKOMBTECH C YCIIOBUEM 3a/1aHMUS.

2. Tlonb3ysach KOHCIEKTOM JIEKIIMH, MOJ0EpUTEe HYXHYIO (DOPMYITy WM COOTBETCTBYIOIIEE
YCJIOBHUE JUISl PELIEHUS 3a1a4U.
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Xox padoThI:

1. Onpenenuts Bu QyHKIMH. BBECTH MPOMEKYTOUHBIH apryMEHT.

2. Ompenenutb, KaKUMH MpaBwiIaMd JAU(PPepeHIupOBaHUS HYKHO BOCIHOJIB30BaThHCS.
[IpuMeHUTHh COOTBETCTBYIOLIEE ITPABUIIO.

3. Ucnonb3ys TabMIly TpOU3BOIHBIX, HANTH MPOU3BOIHBIE () YHKIIUM.

4. PacKpbITh CKOOKH U MIPUBECTH MOI0OHBIE, €CIIH 3TO YIIPOCTHUT 3aMUCh (PYHKIUH

Ha ocHOBaHMYM M3]I0KEHHOTO Marcpuraia paCCMOTPHUM IIPHUMEPHI pCIICHUS 3a/1a4.

Haiitu npoun3BogHbIC PYHKITHI:

1 g(x) = (1 —4x*)0

DyHKIUS SABIAETCS CIOKHOM CTEEHHOM. BBeieM poMeskyTouHblii apryment u = 1 —4x2. Jlns
nuddepeHIpoBaHys HYKHO BOCIIOIB30BaThCs hopMyiion (u™)’ = nu™ 1 -u'
v =10{1 —4x2)%- (1 —4x?) = 10(1 — 4x2)%(—8x) = —80x(1 — 4x%)®

2. flx) = sin%x- cos2x

@OyHKUMSA TpeACTaBIsAeT COO00H MPOU3BENEHHE ABYX CIIOKHBIX TPUTOHOMETPUYECKUX (YHKITHH.
[TosToMy cHadasa BOCIOIb3yeMcs npaBuiioM quddepeniuposanust (U - V)" = U'V + UV

1 1 1
f'(x) = (sin 5% cos 2x)" = (sin Ex} "cos2x + sin Ex(casz;r}’
BBeneM nmpoMeKyTOUYHBIH apryMeHT : [Uis TIepBOM QYHKINU u = %x, JUTsl BTOPOM QyHKIMK U = 2x,

IMpu qudhepeHIMPOBAHNH UCTIONIB3YEM CIIEAYIONIHE (POPMYIIBL:
(sinu)' = cosu-u',(cosu)’ = —sinuu’'.

1 1 1
f'(x) = (sin %" cos 2x)" = (sin Ex} "cos2x + sin Ex(cast}’

1 1y 1
=cosox- (E x) - cos52x + 5in SX (—sin2x) - (2x)'

_'l 1 5 osi 1 2
=3 0SS X " C0S2X — 25in5 X+ SIN2X,
3 gEx+sx®

Y T og(ation)

OYHKIMA TpPENCTaBiIseT co0OMl  4yacTHOE  JOBYX CIOXHBIX  ¢GyHKOmid. [losromy cHavana

AN
BOCIOJIb3YyeMCsl MpaBUiIoM JuddepeHIIMpOBaHUS (E) ="

_(23¥557)  Jog, (3 + 10x) — 23%F5%7 . (log,(3 + 10x))’

B (loga(3 + 10x))?

BBeneM MpOMeXyTOYHBINA apryMeHT : JUlsd epBOiM QYHKIMK u = 3x + 5x%, Ui BTOpod (QyHKIMH
u=3+10x,

.

[Tpu muddepeHpoOBaHUY HCTIONB3yEM CIEAYIONIHe (GOPMYIIbI:
u' .

unt — U L r_
(a*)' = a¥Ina-u',(log, u)' = —
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(23%%57) Jog, (3 + 10x) — 23%5%° . (log,(3 + 10x))’
(log,(3 + 10x))?
1

23¥55 2 (3x + 5x2)" 1oga(3 + 10x) — 23455+ (o a5 (3 + 10x)
- (log,(3 + 10x))?

=

x+5x7 _ 73x+5x2 | 10
2 In2(3+ 10x) logy(3 + 10x) — 2 3+ 10%) In2

- (log,(3 + 10x))2

3
4, f(x} = a’rcsingx + arccosbx

OyHKIUS TPEACTABISAET COO0H CYyMMY BYX CIIOKHBIX OOpPATHBIX TPUTOHOMETPUYECKUX (YHKIIUH.

[ToaToMy cHauasia BOCmosb3yeMcs npasmwioM aubdepenupoanust (U + V) ' =U" + V',
!

3
Ffix) = (a:rcsin Ex) + (arccos5x)’
o o 3 o
BBeneM NpOMeKyTOUHBIN apryMeHT : JUlst IepBOH QYHKUMHA U = X, Juist BTOPoii PyHKumm U = 5x.

[Ipu nuddepeHpoBaHUYN UCTIONB3YEM CeAYIOIIHe (GOPMYIIbL:
r ’

U Uu
(ﬂ.T'CSE:TlH}'I = H (ﬂ-T'CCG.S"H}'I = ——
! 2 f i
1 —u Y1 —us
I’ P
3 1 3 3 &
"(x) = |arcsin=x| + (arccos5x)'= —x| ———(5x)' = — -
z -+ z
5 [1-Zx)z 3 NEE 51:' 5 l1——% v1-25x
5 5 a7 zEx®

S5.f(x) = arccosv1l — e

OyHKIMS SIBISIETCS CI0XKHOW 00paTHON TPUTrOHOMETpUYECKOW. BBeieM mpoMeKyTOUHBIN apryMeHT

u=+1—e2*, Hns muddepeHnnpoBaHus HY>KHO BOCIHOJIB30BaTHCS dopmyoit
r_ uf
(arccosu)’ = —
] — ! 1
flx) = (m".:'.::'us\.' 1- gﬂr) =— ':\'f — gy
Ji-a-¢

[IpomMexXyTOUHBI apryMEHT SIBISIETCS TakKXKe CIOXHOW (yHkiued. BBemeM u s HEro HOBBIN
MPOMEKYTOYHBI APTYMEHT

u=1—g

Hns zm(bq)epeHquOBaHHﬂ HY>KHO BOCITOJI30BaThCs (PopMyIion

(V) =

24u
! — -'_Exr_ _ glx — _ 1 ey —
f(ﬂ—(ﬂ’““mi ¢ }— s (VT-6%) = e (1™’ =

L (—2e%) =

g% 11— —g

dopMa npeacTaBJIeHus pe3yJbTara:
BrimmonHeHHOE 3a1aHuE.
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Kpurtepun onenkmn:

Ouenka "oTJIMYHO'" CTaBUTCS, €ClM pabOTa BBHIMOJHEHA B IMOJTHOM 00BEME C COOITIOICHUEM
HEOO0XOAUMOM TOCIIE0BATEILHOCTH ICHCTBUI; B OTBETE MPABHIBHO M aKKYPaTHO BBHIIIOJHEHBI BCE
3aMKCU U BBIYUCIICHUS.

Ounenka ''Xopomo' CTaBUTCS, €CIHM BBINOJIHEHB TpeOOBaHMS K OIEHKE "OTIMYHO", HO
JIONYIIEHBI 2-3 HeJ0YeTa.

Ounenka "yI10BJIETBOPUTEIBHO'" CTAaBUTCS, €CIU pabdoTa BBHIMOJHEHA HE MOJHOCTHIO, HO
00BEM BBITIOJTHEHHOM YacTH TAaKOB, YTO MO3BOJISET MOJYUYUTh MPAaBUIbHBIC PE3YyIbTAaThl U BHIBOJIBL;
B XOJI€ TPOBEICHUS paObOTHI ObUIN TOMYIIEHBI OITHOKH.

Ouenka '""Hey10BJIETBOPUTEJIBHO' CTAaBHUTCS, €CIIM pabOTa BBIMOJIHEHA HE MOJHOCTHIO WIH
00BEM BBITTOJIHEHHOH YacTH paObOThI HE TIO3BOJISACT CIEIAaTh MPABUIIHHBIX BHIBOJIOB

Tema 3.2 IIpousBoaHasi pyHKIMHU U ee MIPUMEHEHH e

IIpakTnyeckoe 3ansitue Ne 12
HccnenoBanue GyHKIMI HA MOHOTOHHOCTB, 3KCTPEMYMBI, BBITYKJIOCTh - BOTHYTOCTb,
neperuo.
Lesab: HaydyuThcs HCCIENOBATh (DYHKIMM HAa MOHOTOHHOCTB, DKCTPEMYMBI, BBITYKJIOCTH-

BOTHYTOCTb, IIEperud u CTPOUTH rpapuKu HyHKITHA.

Boinosinus padorty, Bel Oynere:
ymems:
peliaTh IpUKIaIHbIe 3aa4i B 00JaCTH NMPoQecCHOHAIBHON 1eATeIbHOCTH;

- aHAJIM3UPOBATh 3a]1a4y U/UIIM IPOOJIEeMY U BBIIEIATh €€ COCTaBHbIE YacTH;
- OIPEJEIISITh ATAlbl PELLICHUS 3a]auu;

- peaJIn30BaTh COCTABJICHHBIN ILIAH;

- BBIACIIATH HanboJiee 3HaYMMOE B IIepeyHe UHPOpMALIH;

- OLIEHUBATh PAKTUYECKYIO 3HAUUMOCTb PE3YJIbTATOB MOUCKA.
MarepuajibHoe o0ecnieyeHue:
WNHnuBuayanbHble 3a1aHKS, CIPABOYHBIE MaTepUalibl, KOHCIIEKTHI JICKIIUI.

3aganue:
HccnenoBaTh QyHKIMIO 110 001l cXeMe U OCTPOUTH ee IpaduK:
1. f(x) = 5x% — 3x5,

2. flx) ==

x4

Kparkue Teoperuyeckue cBeeHH:
OO6mas cxema ucciue0BaHus (PyHKIHHA.

1. Haiitu oGnacte onpenenenus yukimu D (y).

2. Haiitu (ecau 3T0 MOXHO) TOUYKHM HepecedeHus rpaduka ¢ ocsimu koopauHat (mpu X =0 u
npu y = 0).

3. UccnenoBaTh GYyHKIIUIO HA IEPUOJUIHOCTD, YETHOCTh U HEUYETHOCTD.

4. HaiiTu MHTEpBajIbl MOHOTOHHOCTH, TOYKH SKCTPEMYMOB U 3Hau€HHUs (DYHKIMH B ITHX
TOYKaX.

5. Haiitu uHTEpBajIbl BRITYKJIOCTH (BOTHYTOCTH) M TOUKH Neperuba rpaduka GyHKINU.

6. Haiitn acuMnToThI rpadguka QyHKIUH.
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7. HaliTu 1ONOTHUTENbHBIE TOUYKHU U TOCTPOUTH IpaduK MO pe3ynbTaTaM UCCIICIOBAHMS.
ANTOPUTM HAXOXJICHUS YKCTPEMYMOB ()YHKIIMH U HHTEPBAJIOB €€ MOHOTOHHOCTH C

HOMOIILIO IEPBOI IPOU3BOTHON

1. Haiitu oGmnacth onpezaenenus GyHKIUNA U UHTEPBAJIbI, HA KOTOPBIX (PYHKIUS HETIPEPHIBHA.

2. Haiiti npousBoanyro ¢pynkuuu f '(X).

3. Haiitu xputnueckue Touku ¢yHkimuy =f(X), T.e. TOYKH, MpUHAIISKALIHE OOJIACTH
onpeneneHus: QyHKIMH, B KOTOPBIX pou3BoaHas f '(X) oOpamiaercs B Hy/Ib WM HE CYILECTBYET.

4. MWccnenoBath xapaktep wusMeHenus ¢yakium f(X) um 3mak mpowmssogmoii f '(X) B
IIPOMEKYTKAX, Ha KOTOpble HANJAEHHbIE KPUTHUYECKUE TOUKU JEeNAT O0JIaCTh OINpe/eNeHus
¢bynkuuu y = f (X).

5. OTHOCHUTENBHO KaXKI0M KPUTHYECKON TOYKU ONPEHENIUTh, SBISETCS JIM OHA TOYKOU
MaKCUMyMa, MUHUMYMa HJTU HE SBJISIETCS TOUKOH dKCTpeMyMa.

[ToMHU: KpUTHYECKasi TOYKA Xg €CTh TOYKA MHHMMYMa, €CJIM OHA OTHENSET MPOMEXKYTOK, B
kotopoM f '(X)<0, ot mpomexytka, B koTopoM f '(X)>0, 1 Touka MakcuMyMa - B IPOTUBHOM ClIydae.
Ecnu e B cocelHUX IMPOMEXYTKaX, pa3eIeHHbIX KPUTUYECKOH TOUKOH Xo, 3HAK MPOM3BOJIHON HE
MEHsIeTCsl, TO B TOUKE Xo PYHKIIMSI SKCTPEMyMa HE UMeEeT.

6. BeruncnuTh 3HaueHUs (PYHKIMU B TOUKAX IKCTPEMyMa.

7. 3ammcate pe3yabTaT HCCIENOBaHMA (YHKIMH: TPOMEXKYTKM MOHOTOHHOCTH H
KCTPEMYMBI.

AJNTOPUTM HaXOKJICHUS BBITYKJIOCTEH (DYHKIIMU M TOYEK Tepernoa:
1. HaxoauM BTOPYIO NPOU3BOJHYIO .
HaxoauM TOYKH, B KOTOPBIX 09 =0 gy e CYIIECTBYET.
3. Hccnemyem 3HaK ciieBa W CIpaBa OT HAaWJCHHBIX TOYEK W JieJacM BBIBOJ 00 HMHTEpBasiax
BBIITYKJIOCTH U O HAJIMYUU TOYEK reperuoa.

4. Haxoaum 3HaueHue PYHKIMM B TOUKaX Neperuoa.
ACUMOTOTEHL

N

Acumnroroii rpaduka dyakimuY = %) qaspBaercs npsiMasi, 00Jiajaroiias TeM CBOMCTBOM,

uto paccrosaue oT Touku'* (¥} g0 510l TPsIMOIl CTPEMHUTCS K HYJIIO TPH HEOTPAHUYEHHOM
yIaJIeHHH TOYKH rpad)rKa OT Havajia KOOP/IMHAT.

[Ipsimast * = 0 Ha3bIBACTCAd BEePTHKAJBHONW acHMMNTOTOM rpaduka QyHKUIuu ¥ = f(x), ecnu
o lim f(x) lim  fix) i .
XOTs OBl OJTHO U3 MPEAETbHBIX 3HAYEHUHN & —ra-0 MJIM «—xa+0" " PABHO +00 WA — 20 |
3ameuanue. [Ipsmas © = *oHEe  MOXeT  ObITh  BEPTHKAJIbHOM  aCUMOTOTOM,  eciu
(GyHKIUS HenpepblBHA B TOuke * = o . [lo3TOMy BepTHKalbHbIE ACUMIITOTHI CIEAYyeT HCKaTh B

TOUKax pa3pbiBa (PyHKIHH.

[Ipsimast ¥ = 0 Ha3bIBAETCSl TOPU3OHTAJIBHONH AacMMNTOTOM rpaduka ¢yHKuMU ¥ = /=), ecnu

lim fix) lim
o a b fa

XOTs1 GBI OJJHO M3 IPEJIEIbHBIX 3HAYECHHH - [(=) paBHO ¥

3ameuanue. ['padux GyHKIUU MOKET UMETh TOJIBKO MPaByI0 TOPU3OHTAIBHYIO ACHUMIITOTY

HIIN

HJIN TOJIBKO JICBYIO.

[psimast ¥ = k= + b Ha3pIBaeTCS HAKJIOHHOIM acUMNTOTO# rpaduka byukiwm ¥ = f(@),

ecin J_lll_li [flx) =k —b]=0
Mzl

Ecmu mast dyskum ¥ = f() cymectByroT mpemensr Mt F gt
UMeeT HAKJIOHHYIO acCUMITOTYY = K& +bypu & — oo

kx | L]

, TO (GYHKIUSA
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IHopsiaok BbINOJHEHUS PA0OTHI:

1. BHMMaTEIbHO 03HAKOMBTECH C YCIIOBUEM 3aJaHUs.

2. Tlonp3ysich KOHCIIEKTOM JICKIUH, MOAOEpUTE HYXHYIO (DOPMYITy WM COOTBETCTBYIOIIEE
YCJIOBHE JIJISl PEIICHUS 3a1a9H.

Xox padoThI:

1. ITpoBecTu aHayM3 3ajaHHOM QYHKIIUH 110 OOIIEH cXeMe.
2. Iloctpouts rpaduk GyHKIUH.

UccrenoBarh GYHKIMIO U IOCTPOHTH €€ rpaduK.

x2

Ty

1. O6xacts onpeaenenus Gpyuxuun ) D ULF=).

. Ul

2. Ipu nozcranoBke 3uaueHust * =0 moayuum R
Takyio e TOYKY MOJy4HuM €CJIM NpUpaBHsAeM GyHKIUIO K Hymr0. Touka *=0- eMHCTBEHHAs

TOYKA IIEPECEYEHHUS C OCSIMH KOOPJIUHAT.
3. TIpoBepsieM (QYHKIUIO HA YETHOCTH

(==} £

2-x-1)  2x+l)
wl=xj# rlx) yi-x)2 —rix)
I/ITaK (1)YHKIII/I$I HU 4€THasi, HU HCUCTHAas, HGHCpI/IOI[I/I‘IeCKaﬂ.
4. Jlns OTHICKAHUS HHTEPBAJIOB MOHOTOHHOCTH BBIYUCIISIEM IIE€PBYIO IIPOU3BOJHYIO

2x-{x=1)~x f(x~2)

DyHKIHH SR TPE )  T |

[IpupaBHuBas €€ K HYJIO MOJYYMM TOUKH ITIOJO3PHTENbHBIE Ha dKcTpemMyM * =95 =2  Ognu
pa3zbuBaroT o0nacTb onpezeneHus Ha CIIelyIoIIHe MHTEpPBAJIbI
voroTorHocTr " U U(1:2)U (2:45).

Hccnenyem noseaeHne Mporu3BOIHON cieBa U ClipaBa OT HalIEHHBIX TOUEK pa30MeHUs

o oan —L-1-2F 1 L2
pil=lj=———=— =0 y{0.5)

0,5(0,5-2)
-1-1" 4 2{0,5-1)

. ) , 3(3-2) 3
I 17)7\ 2) 15<0: v'(3)= 3 a
2(LS~1) 2(3-1)° 8

“(LE)

I'paduueckn nHTEpPBATBI MOHOTOHHOCTH OYyT UMETH BUJT
3
- - NFENG

0 1 2
I/Iccne;[yeMaﬂ (IJYHKI_[I/I}I BO3PACTACT HA UHTCPBaJIax

- Tepen) (013012
(=042} g y6piBaer (W1 (12

Touka *=0 — Touka JOKaTBbHOrO MakcMMyMa, *=2 — JOKanmbHOrO MHHHMyMa. Haiizem

3
0. 2(2-1)

3HaYeHne GYHKIMH
5. 171 OTBICKaHWsI HHTEPBAJIOB BBIYKJIOCTH HAWIEM BTOPYIO MPOU3BOIHYIO

(Lx-2INx-8) - 2x(x-2)(x-1)

2{x-1) (x—1)

Takux UHTEPBAIOB HET, MOCKOJILKY BTOPAsi IPOU3BO/IHAS HE IPHHUMACT HYJIEBBIX 3HAUCHHI B
00J1aCTH OoNpeAeIeHHUS.
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6. Touka +~1 — BepTUKaJbHasg acUMITOTa (DYHKIIMU. YpaBHEHHE HAKJIOHHOW aCHUMITOTHI

x+b

umMmeet Bug-" = *

Haxonum Hy»XHbIE IrpaHULBI
L.

lim - —
X0 2 1 2

lim -
Qe Tl H T8

X

slx-=1)

lim . 1 Gy, X=X
({ — - X AN ST, i )
it 2(5-1) 2 v 2(x-1) S

Hx=1)

Koneunslit BUs1 NpsAMoit clie1yrommii
11

%+
22

7. Ha ocHOBE MPOBEJCHHOTO aHAIM3a BBIOJHsEM MocTpoeHue rpaduka Gpyakmun. s 3Toro

CHa4dajla CTPOMM BCPTUKAJIbHBIC U HAKJIOHHBIC ACUMIITOTBI, 3aTCM HAXOAHUM 3HAYCHUC (byHKI_[I/II/I B
HCCKOJIbKHUX TOYKaX U IO HUX IMPOBOJUM IMOCTPOCHUC.

.

dopma npeacTaBiaeHus pe3yJabrara:
BrinosHeHHOE 3a/1aHUE.

Kputepun onenkmn:

Ouenka "oTJIMYHO'" CTaBUTCS, €ClTU pabOTa BBHIMOJHEHA B IMOJTHOM 00BEME C COOIMIOICHUEM
He00XO0IMMOM TOCTIE0BATENHHOCTH JICHCTBUI; B OTBETE MPABUIBHO M aKKYPaTHO BBIIIOJIHEHBI BCE
3aIMCH ¥ BBIYHCICHUS.

Ouenka "xopomio' CTaBUTCS, €CIM BBIOJHEHb TpeOOBaHUS K OLEHKE "OTIUYHO", HO
JOTYIIEHBI 2-3 HeloYeTa.

Ounenka "yI0BJIETBOPUTEJIBHO'" CTAaBUTCS, €clid padoTa BBHIMOJHEHA HE MOJIHOCTHIO, HO
00BEM BBITIOTHEHHOW YaCTH TaKOB, YTO TMO3BOJISET MOJIYYUTh TPABHIBHBIC PE3YIbTAThl U BHIBOIBI,
B XO/JIe MPOBEACHUS PabOThI OBLIH TOMYIIEHBI OITHOKH.

Ouenka '"Hey10BJIETBOPUTEJIBHO' CTAaBUTCS, €CJIM padOTa BBINOJIHEHA HE MOJHOCTHIO WM
00BEM BBITIOJIHEHHOH YacTH pabOThI HE TIO3BOJISAET ClIeaTh MPAaBUIHHBIX BHIBOIOB

Tema 3.2 IIpousBoaHasi pyHKIUH U ee IPUMEHEHUE

IIpakTnyeckoe 3ansitue Ne 13
Pemenue pusnueckux 3amad.

Heab: HayuuTbcs  pemaTh (U3MYECKUE 3a7ayd C NPUMEHEHUeM JudepeHInaTbHOro
UCYHCIICHUSI.
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Beinosnus patdory, Bel Oyaere:
ymembs:
- pemaTh MpUKIIaIHbIC 33]]a4K B 00JIaCTH MPO(ECCHOHANBHON e TEIbHOCTH;
- QHATTU3UPOBAThH 3a]1a4y U/UIH IPOOJIEMY U BBIIEIATH €€ COCTaBHBIC YaCTH;
- OTIPE/ICTIATH JTAIbI PEIICHUS 3a/1a4H;
- peaJIn30BaTh COCTABJICHHBIN ILIAH;
- BBIJIEJIATH HanOoJiee 3HaYMMOE B IepeyHe H(OpMAIIH;

- OICHUBATb MPAKTUYCCKYIO 3HAYUMOCTDL PE3YyJIbTATOB IIOKCKA.
MarepuajibHoe o0ecnieyeHue:
ManuBuayanbHbpie 3aaHUs, CIIPaBOYHbIE MaTEPUAJIbl, KOHCIIEKTHI JEKIIUHN.

3aganmue: _

1. Touka mBwkercs mo 3akomy *l) = 2% — 3t Yemy paBHa CKOpOCTb B MOMEHT
Bpemenn L = 17

2. VpaBHEHHE [IBIKCHUS MAaTEPUAIBHOIN TOUKH BLOIb OcH uMeeT Bux S(t) = —0.56" + 1 +2 (y),
Haiitu yckopenue @ ()rouxn B MoMeHT BpemeHu ¢ = 2 C.

3. 3aKoH M3MeHEHus Temneparypsl T Tejla B 3aBUCUMOCTH OT BpeMeHH t 3a/1aH ypaBHEHUEM
T = 0,2t2. Ckakoii CKOPOCTBIO HarpeBaeTCs TEJIO B MOMEHT Bpemeru 10 ¢?

4. MaxoBuK, 3aJepKUBaeMblii TOpMO30M, 3a 1 ¢ TmOBOopauMBaeTCs Ha  Yrol
@ = 5t — 0,4t* (paz). OnpeaenuTs yriioBy CKOPOCTh &) MaxOBHKa B MOMEHT BpeMeHH t = 2 Cu

HaWTH MOMEHT OCTAaHOBKH BpalcHus.

Kparkue Teopernyeckue cBeJleHHs:
IIyTh, IpOMIEHHBII TEIOM

Iycts 3aman  myts 8 = [(t) npwkenns  matepmanbHoif  Toukw. CKOpOCTh  JAHHOM
MaTepUabHOW TOYKHA B MOMEHT BPEMEHH £ €CTh IPOU3BOIHAS OT MYTH & IO BpeMeHH &:v(t) = ¢'(1),

Bropas MPOU3BOAHASA - CKOPOCTh W3MEHEHHUS MepBOM MPOU3BOIHOM,
T.€.yCKOpeHue U3MEHEHs NCX0aHOM pyrkimu: a = 5"(t) = v'(1).

Ecnu TBepoe Teno BpamaeTcss BOKpYr OCH, TO YroJl IOBOPOTa @ €CTh (PYHKIUS OT BpeMeHH t.
o o . Ag
Yr10Bast CKOPOCTh BPAILICHHS B IAHHbIA MOMEHT  YHCICHHO PaBHA IPOU3BOAHOMN @ = limyeso .
ITopsinok BbINOJHEHHS PadOTHI:
1. IIpounTtarh 3a7a4y ¥ ONPEALCTUTH CIIOCOO €€ pelIeHUsI.
2. [lpumenuts Gopmyny auddepeHnnaaIbHOro HCYUCIEHUS IS PELICHUS 3a1a4u.

3. 3amucarh OTBET.

IMopsiiok BbINOJIHEHUS] PA0OTHI:

1. BHuMaTenbHO 03HAKOMBTECH C YCIIOBUEM 3a/1aHMUS.

2. Tlonb3ysch KOHCIIEKTOM JIEKIMH, MOI0EpUTEe HYKHYIO (POPMYIy WM COOTBETCTBYIOIIEE
YCJIOBHUE JUISl PELIEHUS 3a1a4U.

Xon paborsr:

1. 3aganume. Teno aBmxeTcs NPAMONMHENHO 1O 3aKkoHy " " (m). Omnpenenuts

CKOPOCTH €T0 IBUKEHUS B MOMEHT ¢ = 10 ¢.
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Pemenue. ckomast CKOpoCTh - 3TO MPOU3BOAHASA OT IIYTH, TO €CTh
2

u(t) = §'(t) = (%H - 2t* +-u) = (_ig'z”) —(2%) +(4t)" =

o

2

2. _ 2 .

= _“—1(:-’)’ —2(%) +4(t) = 3221 A — At +4

B 3agaHHBIi MOMEHT BpEMEHHU

0(10) = 2107 —4- 10+ 4 = 200 — 40+ 4 = 164 (M/c).

Otser. v(10) = 164 (M/c).

2. 3akoH H3MeHeHus Temnepatypsl T Tena B 3aBUCUMOCTH OT BpeMeHH U 3a/1aH ypaBHEHHEM
T = 0,2t%. C kaKoii CKOPOCTBIO HArPEBAETCS TEJIO B MOMEHT Bpemenu 10 ¢?

CkopocTh HarpeBaHusi Teja €CTb NpPOM3BOAHAs Temmeparypsl T 1o Bpemenu
dT 5
— =(0,2t%)" = 0,4t

Ckopoctb HarpeBanus Tena npu t =10 c:

()em10 = 0,410 = 4 (rpajylc).

3. MaxoBHK 3a BpeMsi BOpauHBaeTCs Ha yroi ¢ = 8t — 0,5t%. OnpenenuTs yrioBy CKOPOCTh
& B KOHLIE 3-i ceKkyHibl. HaliTu MOMEHT, KOorjja MpeKpaTUTCs BpalleHue.

Umeem @' =8—t. Tak kak @ = (8 —1t) pag/c, To npu t = 3 nmonyuum @ =5 (pan/C).

Bpamenue npekpaTuTcss B MOMEHT, Korja w =8 —t =0, t.e. nput =8 C.

dopma npeacTaBiaeHus pe3yJabrara:
BrinosHeHHOE 3a/1aHUE.

Kpurtepun ounenku:

Ouenka "oTau4HO'" CTaBUTCS, eciii paboTa BHINOJIHEHA B MOJTHOM 00bEME ¢ COOII0IEeHUEM
HEOOXOMMOM MOCIeI0BATEILHOCTH ICUCTBHUI; B OTBETE MPABUJILHO U aKKypPAaTHO BBIMTOJHEHBI BCE
3allMCU U BEIYUCIICHUS.

Ounenka ''Xopomo' CTaBUTCS, €CIM BBINOJHEHb TpeOOBaHUS K OLIEHKE "OTIMYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ouenka "yIoBJIETBOPUTENbHO'" CTAaBUTCs, €ciid paboTa BBHITIOJIHEHA HE IOJHOCTHIO, HO
00BEM BBITIOTHEHHOM YaCTH TAaKOB, YTO MO3BOJISET MONYUYUTh MPAaBUIbHBIC PE3YIbTAaThl U BHIBOJIBI,
B XO/JI€ MPOBEACHUS pabOThI OBLIH JTOMYIIEHBI OLTUOKH.

Ouenka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €CIU paboTa BHINOJHEHA HE MOJHOCTHIO WU
00BEM BBITIOJTHEHHOM YacTH paOOThI HE TTO3BOJISET CACNATh MPABUIBHBIX BHIBOJIOB

Tema 3.3 UuTerpaJ u ero npuJo:KeHust

IIpakTuyeckoe 3ansaTue Ne 14
HaxoxieHne HeonpeeeHHbIX UHTETPAJIOB Pa3IuYHbIMU METOJJaMU MHTETPUPOBAHUS.

Heab: HayuyuTbcs  UMHTETPUPOBATh  (DYHKIMHM, HCIOJNB3YS  pa3jMyHble  METOJbI
WHTETPUPOBAHUSI.

Boinosinus padorty, Bel Oynere:
ymemp:
- pemiaTh NPHUKIAIHBIC 33]Ia4H B 00JIACTH MPOPECCHOHATHHON ASSITENFHOCTH;
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- QaHAIM3UPOBATh 33/1a4y W/WIN MPOOJIEMY U BBIACTATH €€ COCTaBHBIC YaCTH;
- OTIPE/CTIATH JTAIbI PEIICHUS 3a/1a4H;
- peaJIn30BaTh COCTABJICHHBIN ILIAH;
- BBIIEJIATH HanOoJiee 3HaYMMOE B IepeyHe HH(POpMAaINK;
- OLIEHUBATH MPAKTUYECKYIO0 3HAYNMOCTh PE3yJIbTATOB MTOUCKA.
MarepuajibHoe o0ecnieueHue:
WunuButyanbHble 3a1aHNs, CIIPABOYHBIC MATEPHAJIbI, KOHCIICKTHI JICKIIHH.

3aganue:
1. Haiitu HeompeneleHHbIE HHTETPajbl, MCIOJB3Ys METOJl 3aMEHBI IEPEMEHHOM: a) I dx

Of i [ i) [t

2. Haiitn HCOMPCACIICHHBIC HMHTCIPAJIbl, UCIHOJb3Yyd MCTOA HMHTCIPUPOBAHUA IO YaCTAM: a)
jxesxdx; 0) Iln(l—x)dx; B) J.xsin?)xdx-

Kparkue TeopeTuueckue cBeeHHA:
®ynkuus F(X) Ha3bBaeTcs nepBoodpasHoit aist pyukimu y = f (X) B mpomexytke /a ,; b], eciu B
Jr000H TOYKE 3TOr0 MPOMEKYTKa e€ mpou3BoaHast paBHa f (X).
Otbickanue MepBoOOpa3HOi (yHKIMHM 1O 3amaHHOW e€ mpousBogHod f (X) wim 1o
mabdepenimany f (X) dxects aeiictBue, odopatHoe A HEPEHIUPOBAHUIO - HHTETPHPOBAHHE.
[lpr HaXOXIEHUM HEONPEICICHHBIX HHTEIPAJIOB HCIOIB3YIOT CBOMCTBA MHTErPAJIOB U
Ta0JIHILy.
Ceoticmea HeonpedelenHo20 UHmezpana.
1) mnpousBomHas OT HEONPEAEICHHOrO HMHTErpajda paBHA IOABIHTCTPATbHOW (GYHKIUH, T.€.

( f(x)dx):f(x);

2) nuddepeHMaT HEONPEACICHHOTO HHTErpaia PaBeH IOJBIHTErPAJbHOMY BBIPAKEHHIO, T.C.
d(j f (x)dx): f(x)dx ;

3) HeompeneNeHHBIN HHTErpal oT AuddepeHIrana HeKOTOPO (GYHKIUK paBeH 3TON (QyHKIHHU C
TOYHOCTBIO JI0 IOCTOSTHHOT'O CJIaraeMoro, T.e. J‘ dF () = F(x)+Cc TAeC — IPOU3BOIILHOE YUCIIO;

4) TOCTOSHHBIH MHOKHTEIb MOXXHO BBIHOCHUTH 3a 3HaK MHTETpaja, T.c. I of (Ddx=a J’ f(x)d(x)> TAE O —

HCEKOTOPOC YHCJIO,
5) wuHTerpan ot anreOpanveckoil cyMmbl IBYX (YHKIMH paBEH TAKOW K€ CyMME HHTETPaloB OT
STHX QYHKIWH, T.€. [(f(x)+g(x)dr=[ f(x)atx+ [ g()r -

Tabnuya neonpeodenenHblX UHMe2Panos

L foa=cs 9. Jcosmx:sinx+C;

2. fac-xsc 10. J'a ~— 7—arctg X4C, a%0s
3. IxndXZ:r:;__'_C’ ne_1, 11. IXZ_aZZZa .‘x_a}+c,a¢0;
4. J'%:m‘x‘J,C; 12. J‘\/:_arcsm—+c

—a<Xx<a a>0;
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5. J.ﬂ=2&+c; 13. '[ dx :Inx+m+c,a¢0;
‘E Vx2+a
6. J dx =In\x+a\+C; 14. Iexﬁ:ex+c;
x+a
7. J.sinxdx=—oosx+c; 15. j dx =tex+C
cos? x
a’ 16. d  __ .
8. Jaxdx:m+c,a>0, a=l; 'I.Sin2x7 crgx+C
Memoo 3amenvl nepemenHoll
[Tycte x=¢(x) — Qydkous, HenpepbiBHO audpepeHInpyeMas Ha pPaccMaTpUBAEMOM

npomexyTke. Torma I f (x)dx :I f (o(t))'(t)dt .

Ota dhopMyiia Ha3bIBACTCS YOpMYIOL 3aMeHbl nepeMeHHOl B HEOTIPEIeICHHOM HHTErpae.
Memoo unmezpuposanusi no uacmsm
[Tycts u=u(x) u v=v(x) — HenpepbiBHO quddepenuupyembie pyHkuu. Torma crpaseusa

dbopmya: J.udv =uv— Ivdu :

Ora dopMyiia Ha3bIBACTCS YOPMYIOU UHMESPUPOBAHUSL NO YACTIAM.

DTOT METOJ 3aKJIFOYASTCS B TOM, YTO MOJBIHTETPAILHOE BBIPAKCHHUE MPEACTABIISICTCS KAKUM-
1160 00pa3oM B BUjE IpousBeacHUs ABYX comHoxuTeneit Uu dV. 3arem, nmocie Haxoxaenus dUun
V,ucrnonb30BatTh HOpMyITy HHTETPUPOBAHUS 110 YACTSIM.

. NHuTerpaibl BUA

I P(x)e**dx, [P(x)sinkxdx, [P(x)coskxdx, rtae P(X)- muorounen, k- umcno. Ymo6no
nonoxuts U = P(x), a Bce 0CTaNbHBIE MHOKUTENHN IIPUHATE 3a dV.

. Huterpans BUA
[ P(x)arcsinxdx, [P(x)arccosxdx, | P(x)inxdx, [P(x)arctgxdx

I P(x)arcctgxdx. Y no6n0 nonoxuts Plx)dx = dV, a ocTanbHble MHOKHUTENN TIPUHATH 3a U.

. Unterpansl  Buga [ e sinbxdx, [ e cosbxdx, Tae au
buncna. 3a U moxHo npunsaTh QyHknuio U = €%,

HOpﬂ}IOK BbIITOJTHCHHUSA paﬁoTbI:

1. 3anucats 3alaHue U OIIPCACIINTb, KaKUM H3 MCETOJOB HWHTCIPHUPOBAHUA HeO6XO,[[I/IMO
BOCIIOJIb30BAaThC.

2. Ecimm HHTErpajl MOXHO HalTH METOJIO0M MNOoACTAHOBKH, TO BBECTHU HOBYIO INEPEMCHHYIO,

HaiTu ee nuddepenunan. [locne BBeaeHNsI HOBOM NMEPEMEHHOM 3aJaHHBIH MHTETPal MPUBOJIUTCS K
HOBOMY MHTETPaIly, KOTOPBIH ABJIE€TCS TAOJIUYHBIM.

3. Ecnu wHTEerpan Henb3s HAWTH  BBINIEYKA3aHHBIM CIIOCOOOM, TO NMPUMEHUTH (POPMYITY

[uav =uv — [vdU
HUHTCTPHUPOBAHUSA 11O YACTAM

Xon paborsr:

1.IIpounTaTts MaTepHal KOHCIIEKTA JIEKIMI; Ha OCHOBaHMM M3J105K€HHOIO MaTrepuana
pPacCMOTpPHUTE NIPUMEPHI pELICHUS 3a1a4.

2.B terpanu /Ui MpakTUUYECKUX padOT PeIIUTh MPEIOKEHHbIE MPEo1aBaTesIeM 3a/1a4u.

Ha ocHoBaHMM U310KEHHOTO MaTeprajga pacCCMOTPUM MPUMEPHI pEeLIeHHs 3a1a4.
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Ipumep. HaiiTu nnterpansi:
) f 15x%dx

[1—xE)%

9ToT HHTCIpaJl MOXHO HalTH C InmoMompr® METOAAa IIOACTAHOBKU. BBG,Z[CM HOBYIO

HEPEMEHHYIO.
1—x3=
. 3 —
tsx2ay |40 = dt —jisdt— 5jt“‘dt— s> oo +C
(A —x9) | THar=dt =] 5a s I T T A TE -
Ed [ ——
X X 3

2. [(x3— 4x)inx-dx
DTOT HWHTErpajJ MOXHO HAWTH C MOMOIIBI0 METO/a HHTETPUPOBAaHMS IO YacTsIM, OH
OTHOCHTCSI KO BTOPOMY BHY, TodToMy U = Inx, dV = (x® —4x)dx.

-

1 . x*
dif = —dx, D-':J (¥ — dx)dy= — — 2x°
x 4
I/ICHOHBSYH (1)OpMy.TIy HHTCIpHUPOBAHUS 11O YACTAM, I10JTydacM

» x* ‘e Y1
T _ baw e dr = I m— — 9% = | [ 2= — 9 | Zdx =
J'-.I 4x)inx I?-I.'I—I.'i"n_l'(q 2x J J (4 2x dex =

dopMa npeacTaBJIeHus pe3yJbTara:
BrinosHeHHOE 3a/1aHUE.

Kpurtepun onenku:

Ouenka "oTau4HO" cTaBUTCS, eciiu paboTa BHIMOIHEHA B MOJHOM 00BEME C COOTIOACHHEM
HEO0OXOMMOM MOCIEeI0BATEILHOCTH ICUCTBHUI; B OTBETE MPABUJILHO U aKKYpPAaTHO BBIMOJHEHBI BCE
3alMCH U BBIUNCIICHUS.

Ounenka '"'Xopomo' CTaBUTCS, €CIM BBINOJHEHbI TpeOOBaHUS K OLIEHKE "OTIMYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ouenka "yIoBJIETBOPUTENbHO'" CTAaBUTCs, €Clid paboTa BBHITIOJIHEHA HE IOJHOCTHIO, HO
00BEM BBITIOTHEHHOM YaCcTH TAKOB, YTO MO3BOJSET MOJYUYUTh MPaBUIbHBIE PE3YIbTAaThl U BHIBOJIBI;
B XO/JI€ MPOBEACHUS pabOTh! OBLIH JTOMYIIEHbBI OLUTHOKH.

OueHka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €ClTU PadOTa BHIMOIHEHA HE TIOJHOCTHIO WU
00BEM BBITIOJIHEHHOM YacT paboOThI HE TIO3BOJISET ClIeNaTh MPABUIBHBIX BEIBOJIOB

Tema 3.3 UHTerpaJ u ero npu/i0:KeHus

IIpakTnyeckoe 3ansitue Ne 15
Brruucnenue miomnaaen miockux Guryp u o0bEMOB Ted.

Hean: hbopMupoBaHre YMEHUM MPUMEHATh HHTETPUPOBAHKE IJIS1 PEIICHUS 3a/1a4 TEOMETPHUH.
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Bbinosinus padory, Bel Oyaere:
ymembs:
peliaTh IPUKJIATHBIC 33a491 B 00J1aCTH MPOQEeCCHOHAIBHON IeATeIHbHOCTH;

- aHAJIM3UPOBATH 33/1a4y W/WIH MPOOJIEMY U BBIICISATH €€ COCTaBHBIC YaCTH;
- OINIPEACIIATH 3TAIBl PEIICHUS 3aa4H,
- peann30BaTh COCTABJICHHBIH IJIaH;
- BBIJICJIATH HanOoJiee 3HaUMMOe B TIepeyHe HHPOPMAIIHH;
- OLICHUBATh MPAKTUYCCKYIO 3HAUUMOCTb PE3YJIHTAaTOB MOUCKA.
MarepuajibHoe o0ecnieyeHue:
I/IHI[I/IBI/II[yaJIBHLIe 3aJaHusd, CHpaBO‘-IHBIG MaTepI/IaJIbI, KOHCIICKTHBI JIGKL[I/Ifl.

3aganmue:
1. Haiitu uiomaau miockux Guryp, orpaHuueHHbIX JTUHUAMU:
a) y=x%+1,y=0 x=1x=4;
b) y=Inx,y=0, x=1x=¢;
c) vI=x%Hx=4
2. Bplunciauth 0o0BbEM TeNa, MONYYEHHOI'O BpALICHUEM BOKPYI YKa3aHHOH ocHu (Urypbl,
OrpaHMYCHHOM JMHUAMU: ¥ = +/x;y = 0; x = 4 (ocb BpareHust och OX).

Kparkue TeopeTnueckue cBeeHHA:
FeOM@mleIleCKl/llZ CMbICIl OnpedeﬂeHﬁoeo urmeecpana

Iycts (ynkuus y=f(x) HempephlBHa Ha OTpe3Ke [a;b] M NPMHMMAET Ha 3TOM OTpPE3KE
HEOTpHIIATENbHbIE 3HaueHus, T.e. f(x)>0 mpu xe|a;b]. durypa, o6pasoBanHas JTMHMAMH X=a,
x=b, y=0, y=f(x), Ha3bIBaeTCSA KPUBOJMHENHON Tpaneuuei (puc. 1). OnpeneneHnsiii MATErpa

OT HEOTpULATENbHOM (YHKIUU HUMEET IMPOCTOM T'€OMETPUUYECKUH CMBICI: 3TO IUIOIAb

KPHUBOJIMHEWHOM TPAIELVH.

Puc. 1

Inowaou nrockux gueyp
1. Ecmu dynkuus f(x) HeoTpuiaTenbHa Ha oTpeske [a;b], To miaomans Smox kpuBoii y = f(x) Ha

b
[a;b] (puc. 2) uncnenHo paBHa ONpeaeNeHHOMY UHTErpany oT f(x) Ha JaHHOM OTpe3Ke: S = J. f (x)dx
a
(reOMEeTpUYECKHI CMBICI OIPEIETEHHOTO HHTErPaIa).

y =1

e 5T Puc. 2
2. Eciom Qynkius f(x) — HEMONOKMTENbHA HA OTpe3Ke [a;b], To mwiomans Smox kpuBoii y = f(x)

Ha [a;b] (puc. 3) paBHa onpeneneHHoMy HHTerpany oT f(x) Ha [a;b], B39TOMY CO 3HAKOM «MHHYC»:
b

Sz—jf(x)dx.

a
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Puc. 3
3. Ecum Qynkmus fy(x)> f(x) Ha orpeske [a;b], To mmomans SGUrypel, 3aKIFOYEHHOH MEXITY

b
kpuBbIMHE Y = f,(x) m y = f,(x) Ha [a;b] (puc. 4) onpenensercs Gpopmymoii S =I(f2(x)— f(x))dx .

a

! ‘[* = S Puc. 4

Boiuncienue 00beMOB TeJl BpallleHHS.

[Tpu momomM ONpeeICHHOTO HHTErpaia MOKHO BBIYHCIUTL O0BEM TOTO WJIM WHOTO Tena, B
YaCTHOCTH, T€JIa BPAIICHHUS.

Temom BpamieHUs Ha3bIBaCTCS TEJIO, MOJYYEHHOE BPAIICHHEM KPHUBOJIMHEHHON Tparerun
BOKpPYT ee ocHoBaHus (puc. 1, 2)

Puc.l pue.2

OO6beM Tena BpallleHUs BBIYUCISETCS 110 OJHOU U3 popmyt:

- 2
B 2

v=x|[fx)] a
1. = , €CJIM BpalllcHHE KPUBOJIMHEWHOMN TpanenuuBoKpyr ocu OX.

[#(x)] dv
, €CIIM BpallleHUE KPUBOJIMHENHOW TpaneunuBoKpyr ocu OY.

V=x

2.

£ C—

IMopsiaok BbINOJIHEHUS PA0OTHI:

1. IIpounTtath 3a7a4y U ONPEIEITUTH CIIOCOO €€ pelIeHUsI.

2. [IpumeHuTs GOpPMYITYy HHTETPAIIBHOTO UCUMCIICHUS ISl PEIICHUS 3aJauH.
3. 3anucaTh OTBET.

Xon paborhr:

1.IIpounTaTte MaTepHal KOHCIIEKTA JIEKIMI; Ha OCHOBaHMM M3J105K€HHOIO MaTeprana
pPacCMOTpPHUTE NIPUMEPHI pELICHUS 3a1a4.

2.B terpanu /Ui MpakTUUYECKUX padOT PeIIUTh MPEIOKEHHbIE MPETo1aBaTesieM 3a1auu.

Ha ocHOoBaHUM H3710KEHHOTO MaTepraja pacCCMOTPUM MPUMEPHI PELIESHUS 3a/au.

[Tpumep 1. Haiitn IJI0IAb ¢burypsl, OTPaHUYEHHOMN rpaduxkamu

y:_‘(—]

(IJYHKI_II/Iﬁ ¥ = 17 —3r a2 u
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TInowas GUrypsl, OrpaHUUICHHON HenpepbBHbIME Kpubivu J1 = /109 ¥2 = 12 (0) 4

s = S= l:";l\l—,’}ll'l‘lil
IIpsAMBbIMHA x=apy L= b , THE J11%) = 13(x) Ha JaHHOM OTPE3KEC,HAXOAUTCH I10 (bOpMyJ'Ie
¥

}. /‘.

1

Ry

iy

Haiinem npenensl MHTErpUpOBaHUs - TOUKH MepecedyeHus rpadukoB QyHKIMMA, A ATOTO
MIpUpPaBHSAEM IpaBble YACTU UCXOAHBIX PYHKIUN U PEUINM MMOTYyYHBIIEECs

2
ypaBHenue ¥ —3¥+2=X-1 KopHAMH 3TOr0 ypaBHEHHs SBIAIOTCSA ynciaa ¥ =1 u x=3,
CJIEZI0BATENLHO, OHH M ABJISIFOTCS MIPEIEIaMi HHTEMPUPOBAHUs. 3HAYUT, TIOMIA1b (GUTYPhI pABHA:

3

§= [((x=1)=(x* =3x + 2))dk [(ax—x" ~3)ak

X W3 ~ -
=(2x — =3x)] =18 ~9-9~(2~—-=3)=
3 3
1 1
+=-43=]-.

3 3

(IS

1
1
[Tonyuwmnu, yto mwiomanb GUrypsl paBHa * (KB. €]1.)

[Ipumep 2. Haiitn o0beM Tena, MOJydyaeMOro BpalIeHUEM BOKPYT OCH OpJIWHAT
KPHUBOJIMHEWHOH Tparemnuy, OrpaHuuYEeHHON JIMHUSIMU: X%+ y2 =64,y=-5y=5x=0.
Pemenue.

3 5 J 3 2 2
v-z[lea-y* =7 64;:—3? L, =55637 ~1163csd

Otser : 1163 cm?®.
[Tpumep 3. Beruuciauth o0beM Tena, 0Opa30BAHHOTO BpaIICHHEM JIEMecTKa, BOKPYT OCH
abermce Y = X%, y2 = X.

Pemenue .
A

IToctpoum rpaduku GpyHKIMU. Y = X2, y2 = x. I'padux Y’ =X npeoOpaszyem K BUIy Y = Vx
Nmeem V = V; — V; Beruucianm 06beM Kaxaon GyHKITUN
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| Sl 7
Vy=x va=r-| =Z
) 510 5
T T
V=V-V,=———=037
S 205

C[)opMa NpeacraBjJacHusd pedyJjabTara:
Brimonnennoe 3aJaHuC.

Kpurepun oneHku:

Ouenka "oTau4HO'" CTaBUTCS, eclii paboTa BHIMOJTHEHA B MOJIHOM 00BEME ¢ COOTI0ICHIEM
HEOOXOMMOM IMOCIIeI0BATEILHOCTH JICUCTBUI; B OTBETE MPABUJILHO U aKKYpPAaTHO BBIMTOJHEHBI BCE
3aIIMCH U BBIYHMCIICHUS.

Ouenka '"xopomio'" CTaBUTCS, ©CIM BBIIIOJHEHBI TpeOOBaHMS K OICHKE "OTIWYHO", HO
JOMYIIEHBI 2-3 HeloYeTa.

Ounenka "y10BJIETBOPUTEJIBHO'" CTAaBUTCS, €clid paboTa BBHINOJHEHA HE MOJHOCTHIO, HO
00BEM BBITIOTHEHHOW YaCTH TAKOB, YTO IMO3BOJISET MOJYYUTh MPABUIBHBIC PE3YIbTAThl U BHIBOIBI,
B XO/JI€ MPOBEeACHUS PabOThI OBLIH JIOMYIIICHBI OLTUOKU.

Ouenka '"Hey10BJIETBOPUTEIBHO' CTAaBUTCS, €CJIM pabOTa BBINOJIHEHA HE MOJHOCTHIO WIH
00BEM BBITTOJTHEHHOM YacTH pabOThI HE MO3BOJISET CACNIATh MPABUIBHBIX BHIBOJIOB

Tema 3.3 UHTerpaj u ero npuJiosKeHust

IIpakTuyeckoe 3ansitue Ne 16
Pemmenue (bI/ISI/I‘-IGCKI/IX 1 TCXHUYCCKHUX 3a1a4.

Henab: Hayuutbcsd pemarbh (QU3MYECKHME M TEXHUYECKHE 3aladd C I[pPUMEHEHUEM
I QepeHINaTbHOr0 U HHTETPaIbHOTO HCUUCIICHHUS.

Beimosnus patdory, Bel Oyaere:
ymemp:
pemaTh NpUKIaJHbIe 3a/1a4k B 00J1aCTH NPOPECCHOHATBHON A TENTbHOCTH;

- aHAJTM3UPOBATH 33/1a4y W/WIH MPOOJIeMY U BBIIETSATH €€ COCTaBHBIC YaCTH;
- OIIPCACIIATD 3Tallbl PCIICHUA 3aa4H,

- peaJIn30BaTh COCTABJICHHBIN ILJIAH;

- BBIICTISATH HanboJiee 3HaYuMoe B TiepeyHe HHPOopMaIli;

- OCHHUBATh MPAKTUYCCKYIO 3HAYMMOCTE PE3YJIbTATOB IIOKCKA.

MarepuanbHoe o0ecnieyeHme:
WNHuBuayanbHble 3aaHNsI, CIPABOYHBIE MaTEpUabl, KOHCIIEKTHI JIEKIIH.

3aganme:
1. Haitagute nmyTh, MpONAEHHBIA TOYKOW OT Havasla JBUKEHUS JI0 €€ OCTAHOBKH, 3Has

CKOPOCTB €€ MPSIMOJIMHENHOTO ABUKEHUS v = 18t — 6t7.
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2. HaitguTe nyTh, NpPOWIECHHBIM TOYKOW 3a YETBEPTYIO CEKYHIy, 3Has CKOPOCTh €€

MPSAMOJIMHENHOTO JBHXKEHUS 1V = 3t — 2t — 3.
3. Cuna ympyrocta npyxuHbl, pactsayroil Ha 0,05 m, paBna 3H. Kakyio paboty Hamo

MIPOU3BECTH, YTOOBI pacTAHYTh NpYyKUHY Ha 3T 0,05M?

4. Kakyro paboTy HaIO 3aTpaTUTh, YTOOBI pacTsHYTh npyxuny Ha 0,05M, ecnu cuna 100H
pactsruBaet npyxuny Ha 0,01m.

5. OnpenenuTh CUITy JaBJ€HUS BOJbI Ha CTEHKY IILII03a, JJIMHA KoToporo 20 M, a BeIcOTa 5
M (cuuTas IUII03 JOBEPXY 3al0JHEHHBIM BOJIOM).

Kparkue TeopeTudyeckue cBeJleHUs:
IIyTh, IpOMAEHHBII TEIOM

[lycth MaTepuanbHas TOYKa IepeMelaeTcs MO MPSIMOM C MEePEeMEHHONW CKOpPOCThIO V=V(t).
Haiinem nyTs S, npoliieHHBIN €10 32 IPOMEXYTOK BPEMEHH OT t1 110 t).

W3 ¢usnueckoro cmeiciia NMPOU3BOAHON H3BECTHO, YTO IPU JBUKEHUM TOYKH B OJHOM
HaIIpaBJICHUN «CKOPOCTh MPSIMOJMHEWHOIO ABMUKEHUS PaBHA MPOU3BOJHOM OT IIYTH 110 BPEMEHUY,

A 3

Ortcrona caenyer, uyto dS = v(t)dt. MaTerpupys nosyueHHOe paBeHCTBO B Ipejenax ot ti 10
7]
§= f u(t) dt.
to, monydaem b
Brruncnenmne paboThl ¢ TOMOIIBIO ONPEAeNEHHOT0 HHTErpaia.

IlycTh 1O JAeiCTBHEM HEKOTOPOit CHIIbl ) MarepuanbHas Touka M IBHKETCS 11O IPSIMOM B
HanpaBIeHun ocu <X . TpeGyercs HaifTH pabGoTy, MPOM3BEAEHHYIO CHIIOH () [IpU IEPEMELICHUN
TOYKM M U3 NOJIOKEHUS * ~ *1 B IIOJIOXKEHHUE * ~ *2.

1) Ecnu cuna nocrosuHa /= 1o paGoTa BEIpaskaeTcs cieayrOImM obpasom #= Fir — %),

A= f{-":x.}fr
2) Ecnu cuna NepeMCHHas BCIIMINHA, TO n

OHDGJIGHGHI/IG CHUJIBI AABJICHHUSA KUJAKOCTH HAa BEPTUKAJIBHO PACITIOJOXCHHYIO ITJTACTHHKY.

W3 ¢usukn n3BecTHO, uTO cuia P maBieHUs )KUIKOCTH HAa TOPU3OHTAIBHO PACTIONOKEHHYIO
IJIOMIAKY S, TIyOMHA MOTPYKEHUs KOTOpoi paBHa h, onpezensercs o Gopmyie:
P =981lyhS (4}, e ! — mIoTHOCT KUAKOCTH.
b
P = 9,8'1]/] xy dx (5).
]

Ecnm BepxHMil Kpail TIIaCTUHKUA COBITAJIa€T C MOBEPXHOCTHIO KHUAKOCTH, TO a=0 u GopmMymna
(5) npumer Bua
b

P = 9J81}fj xy dx (5).

a
uprHa KaXkJ0M MOJIOCH 3aBUCUT OT (DOPMBI MJIACTUHKHU U sIBIsieTc QyHKIUEH TIIyOrHBI X
MIOTPY>KEHUS JAHHOM IOJIOCHI.
JUis MIacTUHKM TMOCTOSHHOM MmupuHBL (Gopmyna (5) ympomaercs, T.K. 3Ty HOCTOSHHYIO
MO>KHO BBIHECTH 32 3HAK MHTErpaa:
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=

bz_a‘

b b b
%2
P = 9,81]fj xy dx = 9,81]4'}-'_,‘ xdx = 9,81}@'?_" = 9,81yy
a a a

IMopsinok BbINOJIHEHHUS PA0OTHI:
1. [IpounTats 3a1a4y U ONPEAETUTH CIIOCOO €€ pelIeHHUs.

2. [lpumernTh GOPMYITYy HHTETPAIIBHOTO UCUMCIICHUS JUIsl PELICHUS 3a/1a4H.
3. 3anucaTth OTBET.

Xopn padoThl:

1.IIpounTtaTh MaTepuasn KOHCIEKTa Jekuuii; Ha ocHoBaHMHU M3710)KEHHOTO MaTepuasia
paccMOTpUTE IPUMEPHI PELICHUS 3a]1a4.

2.B TeTpaau 11 NpakTU4ECKUX paboT peluTh NpeyIoKEeHHbIE IpenojaBaTeieM 3a1auu.

Ha ocHOBaHMU H3JI05KEHHOTO MaTtcpHrajia paCCMOTPHUM IIPHUMCPLI PCIICHUA 3a/1a4.

[Ipumep 1.3apanue. Hailtu nyTh, IpOWIEHHBIN TEIOM 32 4 CEKyHAbl OT Hayaja JBHKCHUS,
ecu ckopocTh Tena v(t) = 10t + 2 (m/c).

Pemenue: Ecim v(t)=10t+2 (M/c), To myTh, IpOIIEHHBIN TEIOM OT Hadana ABMxeHus (t=0) mo
KOHIIA 4-11 CeKyH/Ibl, paBEH

5
s-[(louz)a-s:’l;ne[;-aou-aa ().

Otgert. S = 88(Mm).

[Ipumep 2. Kakyro paOoTy HYXHO 3aTpaTuTh, YTOOBI pacTsHYTh NpyxxuHy Ha 0,05 M, ecnu
cwia 100 H pacrarusaer npyxuny Ha 0,01 m?

Pemenne: Ilo 3akony ['yka ympyras cuma, pacTarusaromias IpYyKHHY, IMPONOPLHOHAIbHA
3TOMY pacTsbkeHuro x, T. €. F = kx, rtne k — koadpdurnment nponoprimonanpHoctu. CoriacHo
ycaoButo 3anaun, cwia F = 100 H pactsarusaer npyxuny Ha X = 0,01 m; cnenoarensHo, 100 =
k*0,01, otkyna k = 10000; cnenoarensHo,F = 10000x.

Hckomas paboTa Ha OCHOBaHUH (POPMYJIBI paBHA
0.06

A= / 10000z de = 50002*[5™ = 12,5 (ilx).
o

[Ipumep 3. B Boay omyiieHa npsMOyroyibHas MJIaCTUHKA, PacloJioKeHHasi BepTUKaIbHO. Ee
TOpPU30HTAJNIbHASL CTOPOHA paBHA 1 M, BepTUKalbHas 2 M. BepxHsis cTopoHa HAXOAUTCSA Ha TIyOuHE
0,5 M. OnpenenuTs CUITy 1aBJI€HUS BOJbI HA IUIACTHUHKY.

Pemtenue:
3necby=1,a=05b=2+0,5=2,5(m), ¥ =1000 K/ CreoBaTebHo,

52 -0.5

] B - -
x* |2 2, 2°
F =19310 j.ry dx = 9810 j.r dx = 9810 7|a§ = 9810 ——— = 29430 (H).
a a B '

2
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®opMa npeacTaBiIeHns pe3yJbTaTa:
BrinosHeHHOE 3a/1aHKE.

Kpurtepun onenku:

Ouenka "oTJMYHO'" CTaBUTCS, €ClIM pabOTa BBHIMOJHEHA B IOJIHOM 00BEME ¢ COOIIIOICHHEM
HE0OXO0TMMO TIOCTIEIOBATEIFHOCTH JICHCTBUI; B OTBETE MPABIILHO U aKKYPAaTHO BBITIOJHEHBI BCE
3aMKCH U BBIYUCIICHUS.

Ounenka ''Xopomo' CcTaBUTCS, €CIHM BBINOJIHEHB TpeOOBaHMS K OIEHKE "OTIMYHO", HO
JIONYIIIEHBI 2-3 HeJo4YeTa.

Ounenka "yI0BJIETBOPUTEIBHO'" CTAaBUTCS, €ClIM PabOTa BBHINIOJHEHA HE MOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YacTH TAaKOB, YTO MO3BOJISET MOJYUYUTh MPAaBUIbHBIC PE3YIbTAaThl U BHIBOJIBL;
B XOJI€ TPOBEACHUS paOOTHI ObUIN TOMYIIEHBI OITHOKH.

Ouenka '""Hey10BJIETBOPUTEJIBHO' CTAaBHUTCS, €CIIM pabOTa BBIMOJIHEHA HE MOJHOCTHIO WIIH
00BEM BBITIOJIHEHHOM YacT pabOThI HE TIO3BOJISET ClIENaTh MPABUIBHBIX BEIBOJIOB

Tema 4.1 DiieMeHTBHI TeOPUHU BEPOSAATHOCTEH M MATEMATHYECKOI CTATUCTUKH

IIpakTuyeckoe 3ansitue Ne 17
Perenuie 3a1a4 Ha BEIYMCIICHHE BEPOSITHOCTH C UCIIOJIB30BAaHUEM 3JIEMEHTOB KOMOMHATOPUKHU

He.]]bZ HAYYUTHCA HAXOAUTH BEPOATHOCTDH CO6BITPII>1, HCIIOJIb3Ys (1)OpMy'J'IBI KOM6I/IHaTOpI/IKI/I.

Brinosinus padorty, Bl Oynere:
ymemp:
-pemaTh MPUKIAIHBIE 3a/1a491 B 00JIaCTH MPOPECCHOHATLHON JAEATEIbHOCTH;
- aHATM3UPOBATH 337129y H/WIIM IPOOJIEMY U BBIICTSAThH €€ COCTABHBIC YaCTH;
- OIIpCACIIATD 3Tallbl PCIICHUA 3aa4H,
- peaJIn30BaTh COCTABJICHHBIN IIJIaH.
- CTPYKTYpHUpPOBATh MOJIy4aeMyto HH(POpMaIIHIO;
- 0OPMJIISTH pE3yabTATHI TOKCKA.

MarepuajnbHoe o0ecnieyeHue:
WNHnuBuayanbHbIe 3a1aHKs, CIIPABOYHBIE MATEpUAIIbl, KOHCIIEKTHI JIEKIIHI.

3aganue:

1. T'oTOBsICH K JIOKJaAy, CTYJI€HT BBINMHMCATI U3 KHUTH LIUTATy, HO, 3a0bIB HOMEDP CTPAaHMIIbI,
Ha KOTOpOM OHa HaxOAWJIach, HamMcaja HOMep Hayaady. KakoBa BEpOSITHOCTb TOrO, YTO CTYIEHT
3anucai Hy>KHbI HOMEp, €CJIM OH TIOMHUT, YTO HOMEP BbIPa)KaeTcsl IBy3HAYHBIM YUCIIOM?

2. B smuke 15 neraneit, cpeau xotopbix 10 okpamensl. COopmuk Hayaauyy BbiOpan 3
neranu. KakoBa BEpOSTHOCTb TOT0, YTO BbIOpAHHBIE AE€TATN OKa3aJUCh OKPAILIEHHBIMU?

3. Nmeerca 8 kaprouek. OHA CTOpOHA KaXXAOW M3 HUX YMCTas, a Ha APYroil HalmucaHbl
oykssl :K,1,P,JI, A,H,3,I1. Kaprouku kimaayT Ha CTOJ YUCTON CTOPOHOH BBEPX, MEPEMEIINBAIOT, a
3aTeM IOCJIEJIOBATEIbHO OAHY 3a JpYyrod mepeBopaunBaroT. KakoBa BEpOATHOCTH TOrO, MpHU
MOCJIeI0BAaTEILHOM TOSIBJICHUU OYKB OyzeT coctasiieH cioBo [IPA3J[HUK?

Kparkne Teopernyeckne cBeeHHs:
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BeposiTHOCTBIO cOOBITHSI A Ha3bIBaeTCs OTHOLICHHE 4YHCIA M ciay4yaeB, OJIarONpPUATCTBYIOMINX
€ro MOSIBJIICHUIO, K OOLIEMY YHCITy BCEX HECOBMECTHBIX PAaBHOBO3MOYKHBIX U 00pa3yroIUX
MOJIHYIO TPpyIIy coObiTuil. Takoe ompeneneHre BEpOSITHOCTH HA3bIBAIOT KJIACCUYECKHM.

m
BepositHOCTh coObITHSI 0603HayaeTcst P(A)  u Beraucisiercs mo gpopmyie: PIA) = =

—.
BeposiTHOCTh MOsIBIICHUS COOBITHS 3aKIII0OUeHa B Mpeenax
or O0mol: O0=P(4) =1

Iopsinok BbINOJIHEHHUS PA0OTHI:
1.0Onpenenute coObiTue A, BEPOSTHOCTh KOTOPOTO HY)KHO BBIYHCIIHTb.
2.IlpocuuTaiite obiee ynucio(N) BO3MOXKHBIX HCXOJIO0B.
3.IIpocunTaiitTe 4ynciao ucxoa0B(IM), 6JIAroNpUATCTBYIOMNUX HACTYIUICHUIO COOBITHS A.
m

4 Vicnionb3yiite GOpMYITy sl BBIYMCIICHUS] BEPOSTHOCTH OIPEIEIEHHOT0 COObITHs. PA) = -

Xox padoThI:

1.IIpounTaTh MaTepuas KOHCIEKTA JieKMii; Ha ocHOBaHMM U3110)KEHHOTO MaTepualia
paccMOTpUTE IIPUMEPHI PELICHUS 3a1a4.

2.B rerpanu [uid NpakTUUECKUX padOT PEMIUTh IPEIOKEHHBIE IIPEN0IaBaTEIEM 3a/1a4H.

1.Habupas nomep tenedona, aboneHT 3a0bu1 nociennue 3 uudpsl 1 Habpasl ux Hayaayy, TOMHS .
YTO OHU pa3iuyHbl. Haliure BEpOsITHOCTH TOTO, UTO HAOpaHbI HY)KHbIE ITU(PEI.
Pewenue.

1. CoObiTHE A-«HOMEP HAOpPaH BEPHOX.

2. Yucno n-o0liee YMCIIO UCXO/I0B MCIBITAHUS MOJIYYUM, BOCIOJIb30BABIINUCH (OpMyTaMu
komOuHaTopuku. Bcero mmeercs 10 mudp, T.e.. umcno siaementoB paBHo 10; B Kaxkmoe
COEIMHEHHNE BXOJUT MO 3 HUQPbI; MOPsIA0K HU(P(3IEMEHTOB) CYIIECTBEHEH NMPU Habope HoMepa,
3HAYUT, HYXHO HaliTu  4ucino  pasmemeHud w3 10  osmemeHtoB mno 3 1o

n ip! FlE-E1D
dopmynedis = o= o1 —/20. Utak, n=720
3. Yucno m=1, T.K. TOJBKO OAMH HA0Op U3 TPEX MU SABIAETCI HYKHBIM.
4. P() ===

2.113 ypHbl, B KOTOpOi HaxoAsTcst 12 GenbIX U 8 4YEPHBIX 1IapOB, BHIHUMAIOT Hay/jady JiBa Liapa.
KakoBa BeposITHOCTb TOro, YTO 00a I1apa OKaxyTcsl YEPHBIMU?
Pemenne.

1. CobbiTHe A-«00a mapa OKaXyTcsl YEPHBIMUY.

2. Yucno n-o0Iiee YuCIIO UCXOIOB MCIBITAHKS MTOJIYIUM, BOCIIOJIb30BABIINCH (OPMYIaMU
koMOuHaTopuku. OOImiee 4YHCIO0 BO3MOXHBIX CIy4aeB N paBHO 4HCITy codeTaHud wu3 20
_aor 200 aoisas
:!.;:n—::.!::!-m!: 1218
3. Hucno caydaeB M, OlaronpUsATCTBYIOUIMX COOBITHIO A, PAaBHO YHUCIy COUYETaHUN U3 8§

gl Bl org
Hig—n! " 26 128

anemenToB ( 12+8) mo naBa: n= Cp =

3J1IeMeHTOB ( 8 YepHBIX MIAPOB ) IO JBa: N= C:= 28

m e
4. P(4) = el 0,147
2.Ha msaTtu kapToukax pa3pe3Hoi a30yku Harmucanbl OykBol A,3,K,0,M. Kaproukn
MepeMENINBAOTCS ¥ HayTraJ pacKiabiBatoTcs B psija. KakoBa BeposiTHOCT TOro. YTo mosyuurcs
cinoBo 3AMOK ?

Pemenue.
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1. CobpiTHe A-«momyunrtcs cinoBo 3AMOKY.

2. Yucno n-o01ee Yuciio UCXO0B UCTIBITAHUS TTOTYYUM, BOCIIOJIB30BABIIMCH (POpMyTaMu
KoMOuHaTopuku. OOmiee 4YHCIO BO3MOXKHBIX CIy4aeB N paBHO YHCIY NEPECTaHOBOK M3 5
asieMeHTOB (OykB): N=F; = 5!=54-3 -2-1=120.

3. Hucno ciydaeB M, OMarompusiTCTBYIOIIMX coObITHIO A, paBHO 1, T.K. TpeOyercs
COCTaBUTh CJIOBO C OyKBaMM, DPACCTAaBJICHHBIMH B OIPEACIEHHOM IHOpsake. A 3TH OyKBBHI
pa3IUYHBbIL.

4. P(A) ===

120

C[)opMa NpeacraBjJacHusd pedyjabTara:
Brimonnennoe 3aJaHuC.

Kpurepun oneHku:

Ouenka "oTau4HO'" CTaBUTCS, eclii paboTa BHIMOJTHEHA B MOJIHOM 00BEME ¢ COOTI0ICHIEM
He0o0XO0IMMOM TOCIEI0BATENBHOCTH JICHCTBUI; B OTBETE MPABUIBHO U aKKYPaTHO BBITIOJHEHBI BCE
3aIMCH U BBIYUCIICHUS.

Ounenka "xopomio' CTaBUTCS, €CIM BBIIOJHEHb TpeOOBaHUS K OLIEHKE "OTIUYHO", HO
JOMYIIEHBI 2-3 HeloYeTa.

Ounenka "y10BJIETBOPUTEJIBHO'" CTAaBUTCS, €clii paboTa BBHINOJIHEHA HE MOJIHOCTHIO, HO
00BEM BBITIOJIHEHHOW YaCTH TAKOB, YTO IMO3BOJISICT MOJIYYUTh MPABHIBHBIC PE3YJIbTAThI U BHIBOIBI;
B XO/JI€ MPOBEACHUS pabOThI OBUIH TOMYIIEHBI OLTHOKH.

Ouenka '"Hey10BJIETBOPUTEIBHO' CTAaBUTCS, €CJIM padOTa BBHINOIHEHA HE MOJHOCTHIO WIH
00BEM BBITIOJIHEHHOH YacTH paboThl HE TIO3BOJISET ClIENaTh MIPABUIIbHBIX BHIBOJIOB
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