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1 Heab u 3agaun padoThI

[leapto KypcoBOil pabOTHI SIBJISETCS MOJIYyYEHHUE CTYJAEHTAMH HABBIKOB IIO
AITOPUTMU3AILIMU U TIPOTrPAMMHUPOBAHHUIO.

B IMpOoHecCCC BLIIIOJIHCHUA pa6OTBI CTYACHT MOOJDKCH pPCIIUTL CJIICAYIOIINC
3aJa4n:

e 3yuuth CTPyKTYpy MOANPOTPaMMbI, MEXaHU3MBI TIEPEIaUH MTAPaMETPOB B
HOJIITPOrpPaMMy, BO3BpaTa pe3yabTaToB U3 MOANPOTPAMMEI, H BEI30Ba
MOJITPOTPaMMbI Ha BHITIOJTHEHHE.

e Pa3paboTraTh aJrOpuTMBI PEIICHUS YEThIPEX 3a7ay C UCIOJIb30BAHUEM
BCIIOMOTATENIbHBIX aJlTOPUTMOB B COOTBETCTBUU C BAPHAHTOM 33JaHMS.
BapuanTt - HoMep paMuinu CTyAeHTa B )KypHaJe TPYIIIIHL.

e OdopMuts B Bujie 0JI0K-CXEMbl OCHOBHOI M BCIIOMOTaTENIbHbIN alTOPUTMbI
JUIS KaXKIOM 3aJ1aqu.

e [loaroTOBUTH TECTHI ISl OTIAIKU MTPOTPAMM.

e Hanucarp 1 0TIaAUTh KOMMEHTHPOBAHHBIE TPOrpaMMbI Ha si3bIke C.
BbIBecTH TEKCT POrpaMMbl U Pe3yJIbTaThl €€ BBIIOJIHEHUS Ha IPUHTED.

® U3yYEHHUE TEOPETHUUECKUX BOIPOCOB UCHOIb30BAHUS CHCTEMBI
nporpammupoBanus C u C++



2 ITocTanoBKka 3aaa4u

2.1 3agaua 1

CocraBuTth rpauuecKkyro cXxemy ajropuTMa M Mporpammy JUisi BBIYKCICHUS
3HAUEHUU MEPEMEHHBIX B COOTBETCTBUU C YCIOBUEM, TPUBEAECHHOM B Tabm.1.1.

Boluucnenue 3HayeHUN NepeMEHHBIX OPOPMUTH B BHUJIE MOJNPOTrpaMMbI, B
KOTOPYIO II€pedaTh HCXOJHBbIE JAHHBIE B BHUJE BXOJHBIX IapaMETPOB 4Yepes
3aroyioBoK ¢yHKIuU. OAMH U3 pe3yabTaTOB NepeaaTh U3 PYHKIMH 4Yepe3 3ar0JI0BOK
KaK BBIXOJHOW IMapaMeTp, a BTOPOH pe3yibTaT BO3BPATUTh W3 (QYHKIUHA TIO
omeparopy return.

Ucxoanbie nanHbie A OTIAaAKUA MPOTPaMMBbI TOJI00pATh CAMOCTOSITEILHO.

Tabnuna 2.1.
Bapuant Beraucours Pacuernbie hopmyIibl
1 [Tnomans S v qmuny L Kapauou bl S = 37:2
OKpYXHOCTH paauyca I. L —ar
[Tnomanp 1 yroy nNpu OCHOBaHUHU s =3 L, _arctg(2h/a)
2 PaBHOOEPEHHOTO TPEYTOJIBHUKA C 2
OCHOBAHHMEM & M BBICOTOI N,
3 [Tnomane u nepuMeTp S=ab P=2(ath)
pSIMOYTOJILHUKA CO CTOPOHAMH 4, D.
CKOpOCTb B KOHIIEC TTyTH U TyTh, ,
4 IPOMAECHHBIN 3a BpeMs t ¢ v=at s=2"
yckopenuem a mpu Vo=0. 2
5 CtopoHy U IepuUMETp KBajpaTa co S=a° P=4a
CTOPOHOM a.
O06BeM u monaasr 60KOBOU
6 MOBEPXHOCTH MapajuieJenumea co V=abc S=2(atb)c
cTOpoHaMmHu a, b, C.
y [T1o1ma s KOIbIa C BHEITHUM S=n(R?*-r?
paauycoMm R u BHyTpeHHUM .
[Tmomaab OOKOBOM MOBEPXHOCTH U
8 00bEM ITUIMHIPA C PATNYCOM S=2nrh V=nur’h
OCHOBaHHUs I' ¥ BBICOTOI h.
[Tnomanes 1 mepumMeTp S _ ab P=a+b+c
9 PSMOYTOJIBHOTO TPEYTOJbHUKA C 2
KaTeTaMH a, D ¥ THIIOTEHY30H C.
10 OO0BeM U IoIaah TOBEPXHOCTH Ky0a V=a’ S=6a

CO CTOPOHOM a.




11

[Tmomaas ocHOBaHUA U 00BLEM
IAJIMH]IpA ¢ PaAuyCOM OCHOBAHUS ' U
BBICOTOM h.

S=nr? V=Sh

12

Kpusuzny K nonykyouyeckoit
napabotbl ¢ mapameTpom a>0 B Touke
c abcruccort X u ymuHy L myru
KPUBOU OT Hayaja KOOpAUHAT 10
TOYKH € a0CIIUCCOM X.

_ 6a
\/;(4+9a2x)%

GRS 9a2x)% -8
27a’

K

L

13

O0BeM U TLI0MIaAh OCHOBAHUS
napajuiesienuIesa co CTOpoHaMH a, b,
C.

V=abc S=ab

14

[Tnomaas ocHOBaHUS M1 0OBEM KOHYCa
C paInyCOM OCHOBAHHUS I U BBICOTOMU

h.

15

['mnoreny3y u iomaap
MPAMOYTOJBHOTO TPEYTOJIbHUKA C
Kareramu a, b.

16

BricoTy u miommaap paBHOOSAPEHHOM
Tpareluy ¢ OCHOBaHuAMH 4, b (b>a) u
YTJIOM IpH OO0JIbIIIEM OCHOBAHHH (.

17

[1no1mans MOBEpXHOCTU U 00BbEM
mapa paaunyca R.

18

CKOpOCTh B KOHIIE ITyTH U IIyTh,
IIPOMICHHBIN TEJIOM 3a Bpems t ¢
YCKOPEHHMEM A W HA4YaJIbHOU
CKOPOCTH V.

at?

V=Vgtat S =v,° +

19

[1;momaap v NoNynepumMeTp
TPEYyroJbHUKa CO CTOPOHAMH 4, b, C.

s— |[(P=a)(p-b)(p-Cc)
p
_a+b+c
2

20

[1momaap OpsIMOYTrOabLHOTO
TPEYTOJIbHUKA C TUIIOTEHY30M C U
OJIHUM M3 KaTETOB a.

S = —azb b=+c*-a’

21

[IepumeTp u miomaab
MPAMOYTOJIBHOTO TPEYTOJIBHUKA C
KaTeTamu a, b.

ab
S = — P=a+b++a®+b?

22

BricoTy u muiomaab
PaBHOOEIPEHHOTO TPEYTOJIbHUKA C
OCHOBAHHMEM @ Y YIJIOM IIPHU
OCHOBAHMH.




abc

’3 Panunyc xpyra, OlmMcaHHOTO BOKpPYD R= NCEDCEDCED
TPEYroJbHUKA CO CTOPOHaMH &, b, C u b
IIEPUMETP TPEYTOJIbHUKA p= Yy
[TepumeTp 1 momaab S =absina

24 napajuiesiorpaMma co CTOpoHamH a, b P=2(a+b)

Y OCTPBIM YTJIOM 0.
[Tnomaap NpAMOYToJbHOM Tpamneun h=(b-ajtga

25 ¢ ocHoBanusaMy a, b (b>a) u yriom _b+a
py OOJILIIEM OCHOBAHUU (. T
Jmny nyru L, xopay a, Beicoty h L =2rr /360

26 CerMEHTa C LIEHTPaIbHBIM YIJIoM o (B a =2rsin(a/2)
rpajaycax) Kpyra paauyca I, h=r(_cos(o/2))
ConpoTuBJICHNUE MPOBOHUKA JITTHHON |

27" |, IuTOIa b0 MOMIEPEUHOI0 CCUCHUS S R=£""

U YJICITbHBIM COTIPOTHBIICHHEM . S

og PaccrosiHue Mexay TOYKaMu C | =/(x2 - x1)? + (y2— y1)?
koopauHaramu X1, y1 u X2, y2.

29 [TepuMeTp 1 IUIOMIAAb TPEYTOIbHHUKA P =a+b+c=2p
CO CTOpOHaMH 4, b, C. S :\/p(p—a)(p—b)(p—c)
EMkocTh miockoro konaeHcaropa C c
IUIOIIAIBIO TIOBEPXHOCTU OJTHON S

30* IJIACTUHBI S, PACCTOSTHUEM MEKITY C=—-
tacTiHaMu d ¥ TM3IeKTPHYECKOM 4rd
IPOHHUIIAEMOCTHIO MaTepHala €.

2.2 3apaua 2. Ilepenaya 0IHOMEPHBIX MACCUBOB B (DYHKITUIO

JIist penieHusi Kaxa0d 3a7aud B COOTBETCTBUM C YCIIOBHMEM, MPUBEICHHOM B
Tabmn.2.2., TpeOyercs pa3OuTh 3a7ady Ha TMOJ3aJadyd W pas3padborarb
BCIIOMOTaTENIbHBIE 1 OCHOBHOM aJITOPUTMBI.

Odopmuts pazpaboTaHHbIE AITOPUTMBI B BUJI€ TPadUUECKUX CXEM.

Hanucate mporpaMmy ¢ MCIOJIB30BaHUEM MOAMNPOrpamMM, COOTBETCTBYIOIIYIO
pa3paboTaHHBIM AJITOPUTMAM.

OTnaguTh mporpamMmy B Cpejie TPOrpaMMHUPOBAHHS.

Kaxxnmas moamporpaMMa B KauyecTBE BXOJHBIX IapaMETPOB JOJDKHA HMETh
MAacCHB M KOJIMYECTBO €ro 3JIEMEHTOB. Pe3yibTaT BBIMOJHEHUS TOAMPOTPAMMBI
nepeaaBaTh 4epe3 €€ 3aroJI0BOK WK 10 oriepaTopy return.

Hcxonnbie manHbIe ISl OTIAJAKH IPOTPAMMBI TOA00PATh CAMOCTOSTEIBHO.

[ToAroTOBUTH MOJHBIN HAOOP TECTOB IS OTJIAJIKH pa3paOOTaHHBIX MPOTPAMM.




Tabmuna 2.2

Bapuant 3amaHue

3 2
1 Borurcnuts 3Hauenue ¢pyakuuu Z = In a — cos’(b) + ¢, rae a,b,c
- CYMMBbI TMOJIOXKHUTEJBHBIX 3JIEMEHTOB MacchuBoB X,Y u T,

COOTBCTCTBCHHO.

2 Boruucnuth 3Hauenue ¢pynkuuu T=1g a - sin b + ¢, rae a,b,c-
HOMEpPAa HAaMMEHBIIUX 0 MOYJIO 3JIEMEHTOB MacCuBOB X,Y U

Q, COOTBETCTBEHHO.

3 sin(sn) + cos? (sm)
Bbrurciuth 3HaueHue QyHKIuu f = 37

, TIe sh, sm,

S5 - CyMMBI N 3JIEMEHTOB MaccuBa X, M 3JIEMEHTOB MaccuBa Y, 5

OJICMCHTOB MaCCHBa Z, COOTBCTCTBCHHO.

4 Boraucnuts 3nauenue pyukiuu Q = 2,3 X - sin Y+cos Z, rae X,

Y, Z - MakcUMaJIbHBIE 3HAYEHUS 3J1eMeHTOB MaccuBoB A, B u C,

COOTBETCTBEHHO.
3) Beruncnute 3nauenne pynkmuu Q =0,33 sin t - 1,08 cos p+ g,
rae t, P, § - cymmbl 3nemMeHTOB MaccuBoB A, B u C,

COOTBCTCTBCHHO, 3HAYCHMA KOTOPbLIX MCHBIIC 3a1aHHOI'O D.

6 Bbrurcnute 3nauenue ¢ynkiuu T =0,57 sinp - 1,73 cos g+ e,
I P, g, € - KOJIMYECTBO TMOJIOKUTEIBHBIX JIEMEHTOB MacCHBOB

A, B u C, COOTBETCTBEHHO.




Brruucnuts 3HaueHue pyHknuu P = cos a -tg b +sin ¢, rae a, b,
C - KOJMYECTBO DdjeMeHTOB MaccuBoB X, Y wu Z,

COOTBCTCTBCHHO, 3HAYCHHA KOTOPBIX 3aKIOYCHBI B HMHTCPBAJIC

(1;10).

n 5
8 [Tx;+sin]]y:
Brruncanth 3HaueHre QYHKIUH t = - 1
2
0,88] [ zi
i=1
9 Berurcnuts 3Hauenue Gpyukuun L= 2,2 sina — e? +¢° ,Tae a, b,
C - HOMepa HAauOOJBIIUX IO MOJIYJIIO AJIEMEHTOB MacCHUBOB X, Y
1 7., COOTBETCTBEHHO.
10 n m 15
Bpruncinute 3Ha4eHre QYHKIUHU b =sin Y x;-cos> yi — > z;.
i=1 k i=1
11 Berancnute 3Hauenue ¢pynkium Q =In a -2b +sinc, rae a, b,
C - CyMMBbl OTPHUUATEIBHBIX 3JIEMEHTOB MacCMBOB X, Y u P,
COOTBETCTBEHHO.
12 m 20 1m
Beranciute 3Ha4eHne QyHKIMU z =) X; -sin Y yi —cos» z}.
=1 K i=1
13 Beranciute 3nauenne ynknun Q = 2,7d - 0,33 sin F + e, rue
D,F,c - cymmsr a5temeHTOoB MaccuBoB X,Y B Z, COOTBETCTBEHHO,
HE TIPUHAIJIekKAITUX OTPE3Ky [a,b].
14 Borurcnuts 3nauenue ¢pynkuun Z = 0,703 d -cos L + e, rae L,

d, C - HauMeHbIIKEe 3HAYEHMS 3JIEMEHTOB MaccuBOB X, Y u Q,




COOTBCTCTBCHHO.

_ 3 .
15 Beraucnute 3nauenne pynkmuu g = COSa-2,3b” +sinc, |
r7e a,b,c - KOJIMYEeCTBO OTPHUIIATEIIBHBIX AJIEMEHTOB MacCUBOB Z,,
T 1 Q, COOTBETCTBEHHO.
. b
16 Beraucnuts 3nauenue pynknuu g = 0,304 sina—e~ +c, rae a,
b, C - mpoM3BeICHHUS OTPUIIATEIIBHBIX AIEMEHTOB MacCHBOB X, T
U Z., COOTBETCTBECHHO.
. 2
17 Boruucnauts 3nauenue ynkiuu L = 2,3 sin a — cos” b+ 3,3 ¢, rae
a,b,C - KOJIMYEeCTBO OTPHIIATEIbHBIX 3HAUCHUN CPEAH DJIEMEHTOB,
CTOSIIMX Ha 4YeTHhIX MecTax B MaccuBax T, P u Q,
COOTBETCTBEHHO.
2
18 Boruucnuts 3Hauenue pynkuuu L =- 0,34 cos” t + 1,7 e’ - P, rue
t,r,p - MakCUMaJIbHbIC 3HAUYEHUSI CPEJIU DJIEMEHTOB, CTOSIINX Ha
HEYETHBIX MecTax B MaccuBax A,F u B, cooTBeTCTBEHHO.
b
19 Boraucnurte 3Haduenue ¢ynkmuu L = -0,31 a + e + C, rIme
a,b,c - HauMeHbpIIME 3HAYEHHS DJIEMEHTOB MaccuBOB X, T u Z,
COOTBETCTBEHHO.
.2
20 Borurcnute 3Hauenue Gyukmuu T = 1,7 In(1 + K) —sin® m + n,

rae k,m,n - KOJIMYECTBO TOJIOKUTEJIBbHBIX 3HAYEHUU, Cpeau
AJIEMEHTOB, CTOSIIIMX Ha HEUYETHBIX MecTax B maccuBax A, B u C,

COOTBCTCTBCHHO.




. 3
21 Berarcnuts 3Hauenue pynkinun Q =Ina +2sinb-0,34c”, rne
a,b U C - MPOU3BEICHHE DJEMEHTOB, CTOSIIMX Ha HEUYETHBIX
MecTax B MaccuBax T, Q u P, cOOTBETCTBEHHO.
2 2

22 Beraucnuts 3HaueHue ¢pynknuun Y =2, 7tgL —cos*P +t°, rue
L, P u t - cyMMBl 3JIEMEHTOB, CTOSIIIUX HA YETHBIX MECTaX B
maccuBax A, B u C, COOTBETCTBEHHO

2 .

23 Berurcnuth 3Hauenue Gpyakuun Y=19° n - K+ sin m, rae n,k u
M - HOMEpa MAaKCHMaJbHBIX 3HAUEHUU CpeId DIEMEHTOB,
CTOSAIIMX Ha 4YETHHIX Mecrax B MaccuBax X, T wum Z,
COOTBETCTBEHHO.

. 2

24 Boruncauts 3Hadenne GyHkiun Z = €0s° a- 2 sinb + ¢*, e a,
b 1 ¢ - CyMMBI MOJIOKUTEIbHBIX 3HAYCHUUN CpEd DJIEMEHTOB,
CTOSIILIMX Ha 4YeTHBIX MecTax B MaccuBax Y, X u T,
COOTBETCTBEHHO.

2 . 3

25 Beraucnuts 3nauenue pynknmm Y = 0,86 X -2,3sinZ+ 17, rue
X, Z u t - MakCHUMaJlbHbIC IO MOAYJI0 3HAYECHUS Cpeau
3JIEMEHTOB, CTOSIIMX Ha YETHBIX MecTaXx B MaccuBax A, B u C,
COOTBETCTBEHHO.

26 Boraucnuth 3HaueHue QpyHkuuu Z = cos® Y - 201 d+ 1,03 t3 ,

rnie Y, d m t - HOMepa MHHUMAIBHBIX 3HAYCHUU Cpeau
AJIEMEHTOB, CTOSIIIMX HAa HEYETHBIX MecTax B MaccuBax A, F u C,

COOTBCTCTBCHHO.




_ 2 -
27 Boerauciuts 3nauenne Gynkiuu Z = a - 0,51 cos” b + sin ¢, rae
ab W C - TPOU3BEICHUS TOJIOKUTEIbHBIX 3HAYCHUN Cpeau
2JIEMEHTOB, CTOSIIMX HA YETHBIX MecTax B MaccuBax X, T u Y,

COOTBCTCTBCHHO.

3 2
28 Berurcnute 3Hauenue Gpynkmum L = tg” ¢ -0,58 cos d° + F, rue
¢, d u F - konuuecTBO 3HaUeHUH nomnajaaromux B uateppaie (1;3)
Cpeau 3JIEMEHTOB, CTOSIIIIMX HA HEYETHBIX MECTaX B MaccuBax X,

P u Q, COOTBETCTBEHHO.

29 Beruucauts 3Hadenue Gpynkmun Q =ctga-0,58 b® -tgc |, rme a,
b m ¢ - mpousBeAeHUs OTPHUIATEIBHBIX 3HAYCHUN CpPEIH
AJIEMEHTOB, CTOSIIUX HA HEUETHBIX MecTaX B MaccuBax X, Z u T,

COOTBCTCTBCHHO.

30 Boruucnuts 3Hauenue pyukiuu g = -0,74 L? +cos*M -K , TIe
L, M u K - cymMa HOMEpPOB MOJIOKUTEIBHBIX 3SJIEMEHTOB

MmaccuBoB A, B u C, COOTBETCTBEHHO.

2.3 3anmaua 3. [lepenaya nByMEpHBIX MaCCUBOB B (DYHKITHIO

JIsist penienusi Kax10M 3a7a4d B COOTBETCTBUM C YCJIOBHEM, NMPHUBEICHHOM B
Tabmn.2.3., TpeOyercs pa3OuTh 3a7ady Ha TMOJ3aJadyd W pas3padborarb
BCIIOMOTaTEeIbHbIC U OCHOBHOM aJTOPUTMBI.

Odopmuts pazpaboTaHHBIC AITOPUTMBI B BUJIE TPAPUUECKUX CXEM.

Hanucate mporpaMmy ¢ MCHOJIB30BaHUEM MOAMPOrpPaMM, COOTBETCTBYIOIIYIO
pa3paboTaHHBIM AJITOPUTMAM.

OTnaguTh mporpamMmy B Cpejie TPOrpaMMHUPOBAHHS.

Kaxnmas moamporpaMMa B KayecTBE BXOJHBIX IapaMETPOB JOJKHA HMETh
MacCUB U KOJIMYECTBO €ro 3JIEMEHTOB. Pe3ylbTaT BBITIOJIHEHUS TMOANPOTPAMMBI
nepeaaBaTh 4epe3 €€ 3aroJI0BOK WK TI0 oriepaTopy return.

Wcxonubie maHHbIC TSI OTIAJAKU IPOTPAMMBI TOA00PATh CAMOCTOSTEIBHO.

[ToAroTOBUTH MOJTHBIN HAOOP TECTOB JUISI OTIAAKU Pa3pabOTaHHBIX TPOTPAMM.



Tabnuia 2.3

Bapuant 3amaHue

1 CocraButh BekTOpbl P M Q, sneMeHTaMU KOTOPBIX SBISIOTCS
CYMMBI 3JIEMEHTOB, CTOJIOIOB MaTpull A U B, COOTBETCTBEHHO.

2 N3 nonoxurtenbHbIX 37aeMeHTOB MaTpull A u C chopMHupoBath
BEKTOpBI X U T, COOTBETCTBEHHO.

2

3 Pemth ypaBHenue ax” + bx + ¢ =0, rue a, b, ¢ - MakcumasnbHbIe
3HAYEHHUS 3JIEMEHTOB MaTpull X, Y U Z, COOTBETCTBEHHO.

4 N3 »simemMeHTOB TIJ1aBHOM guaroHanu Matpuii, A u B
chopMupoBath BeKTOphl X U T, COOTBETCTBEHHO.

3) CocraButh BekTopel K m L, sneMeHTaMu KOTOPBIX SBISIOTCS,
COOTBETCTBEHHO, HOMEpa CTPOK M  HOMEpa CTOJOIIOB
HauOOIBIIUX IO MOAYJIIO 3JieMeHTOB Matpuil A, B u C.

2

6 Peuwmits ypaBHenue px° + qx +¢c=0,rae p, q M C - CyMMBI
AJIEMEHTOB, JIEXKAIIUMX BBIIIEC [VIABHOW AUMAroHald U Ha HEW, B
martpunax A, B u D, cOOTBETCTBEHHO.

7 HaiiTu MuHHMManbHOE W3 YMCEN, KaXJ0€ U3 KOTOPBIX SIBISETCS

NpPOU3BEICHUEM BCEX 7dJeMeHTOoB wMarpull A, B wu D,

COOTBCTCTBCHHO.




Bapuanr 3aganue

8 ChopmupoBate BekToppl X ©W Y, D3JIEMEHTAaMU KOTOPBIX
ABJISIIOTCS MaKCUMaJbHbIE 3HauYeHHs CTOJOIOB Marpuil A u F
COOTBETCTBEHHO.

9 TpancnonupoBath MaTpullbl A u B B Mmatpuiiel P u Q.

10 ChopmupoBate Bektopel C u D, »smeMeHTaMU KOTOPBIX
SBJISIFOTCS. MAKCUMaJIbHBIC TI0 MOJIYJIIO 3HAUYEHUSI CTPOK MaTpHIL
Z u T, COOTBETCTBEHHO

2

11 Pemmts ypaBHenne ax” + bx + ¢ =0, rae a, b, ¢ MakcuMaabHbIE
0 MOJIYJII0 3HAYEHUS 3JIEMEHTOB TJIABHOM JUAaroHajd MaTpUIl
X, Y u Z, COOTBETCTBEHHO.

2

12 Peumits ypaBHenne px° + gx +t =0, tae p, q u t -
MUHHMMAaJIbHbIE 3HAYCHHS DJEMEHTOB TMMOOOYHON JauaroHaiu
Matpuil A, B u C, COOTBETCTBEHHO.

13 N3 orpunarenbHbIX 35€MEHTOB Martpull T W Z COCTaBUTH
BEKTOpHI A u B.

14 CocraButh BekTOopbl C U D, sneMeHTaMu KOTOPBIX SBISFOTCS
MPOU3BEACHUS JJIEMEHTOB cToiOmoB wMatpury, P u  Q,
COOTBETCTBEHHO.

15 N3 snemenToB matpuil A u T, 3HaUE€HHSI KOTOPBIX MOIMAJAIOT B




Bapuanr 3aganue
uHTepBai (2;7) chopmupoBatsh BEKTOPhI Z U C COOTBETCTBEHHO.

16 Haiitu makcuMalibHOE M3 TpPEX YHCEN, KaXI0€ M3 KOTOPBIX
ABJISIETCS ~ IPOMU3BEACHUEM  DJIEMEHTOB,  JIEKAIIMX  BBIIIE
noOOYHOM JuaroHadd W Ha Hed, B Marpumax A, B u C,
COOTBETCTBEHHO.

17 N3 wmarpunu A u B cdopmupoBarb Matpuubl P u  Q,
COOTBETCTBEHHO, JJIEMEHTHI KOTOPBIX B 5 pa3 Ooublie
COOTBETCTBYIOLIUX 3JIEMEHTOB HCXOIHBIX MaTPHIL.

18 2 3 5 4 4
Pewmuth ypaBHenue ax” +b =0, rae a= Zl:]_! Xj, b :;HY”

1=l J= i=l j=
2

19 Pemuth ypaBHeHue ax” +tx +c=0,rmea,t,c- CyMMBI BCex
aneMeHTOB MaTpull P, Q 1 Z, COOTBETCTBEHHO.

20 Cdopmuporath BeKTOpbl A u T, 3IeMEHTaMH KOTOPBIX SBJISIIOTCS
MaKCUMaJIbHbI€  3HaueHUsl CcToJIOOB Matpuiy, P u  Q,
COOTBETCTBEHHO.

21 2 4 4 5 3
Pemmnte ypasuenne LX™ +Q =0,rme L=[]>.C;, Q=[] A

i=1 j=1 i=1 j=1
2
22 Pemute ypaBHenne ax “+bx + ¢ =0, tme a, b u c - cymmsl

JJICMCHTOB, JICKaAIIIUX HMNIKC rJIaBHOM AUuaroHajimu M1 Ha Heﬁ, B

marpunax Y, P u Q, COOTBETCTBEHHO.




Bapuanr 3aganue

23 CocrtaButh BekTOopbl A u T, 3/eMeHTaMH KOTOPBIX SBISIOTCS
CYMMBI 3JIEMEHTOB CTPOK MaTtpull X U Y, COOTBETCTBEHHO.

24 N3 marpun X m Y  nmomyuuth HOBble MaTtpullel B u C,
COOTBETCTBEHHO, 3JIEMEHThI KOTOpPBIX B 2,5 pa3a MEHbLIE
COOTBETCTBYIOIIUX AJIEMEHTOB UCXOJIHBIX MaTPHIL.

25 HaiitTn MakcumanbHOE M3 TpPEX YMCEN, KaXKIO€ M3 KOTOPBIX
ABJISIETCS CyMMOM Bcex »dJeMeHToB Marpunl P, Q u Z,
COOTBETCTBEHHO.

2

26 Pemnth ypaBHeHne ax”~ + bx +c=0,rme a, b uc - cymmsl
DJIEMEHTOB, JIEKAIIUX HW)KE IMOOOYHOM AUaroHajad W Ha HEH, B
marpunax T, P u Q, COOTBETCTBEHHO.

27 CocrtaButh BekTOphl X u T, 3jieMEHTaMU KOTOPBIX SIBISIOTCS,
COOTBETCTBEHHO, HOMEpa CTPOK M HOMEpa CTOJOI0B
MHUHUMaJIbHBIX 37eMeHTOB MaTpull B, C u D.

28 Cdopmupoats BekTopbl B u C, 351eMeHTaMu KOTOPBIX SBIISIIOTCS
MUHMMaJbHbIe  3HaueHuss cTpok wmatpunn X u T,
COOTBETCTBEHHO.

29 N3 »snemeHTtoB moOOuYHOW jguaroHanmu watpuiy, P ou Q

chopMupoBaTh BEKTOPHI A 1 B, COOTBETCTBEHHO.




Bapuant 3aanue

30 CocrtaBuTh BeKTOphl X M Y, 2JIEMEHTaMHU KOTOPBIX SBISIOTCS
OpOU3BEAECHUA  3JIeMEHTOB  cTpok Matpun A u  C,

COOTBCTCTBCHHO.

2.4 3anaua 4. Ilepenaya nMeHu (PyHKIIUM B KauecTBe MapaMeTPOB.

Pa3zpabotaTth u opopMuTh B BUsi€ TpauuecKoil CXeMbl AITOPUTM BBIUMCIICHUS

b
OIIPCACIICHHOI'O HHTCTpalia I f(X) C TOYHOCTBIO & YUCJICHHBIM MCTOAOM, YKAa3aHHBIM

a
B TabimiIe 2.4.

Hammcate moxamporpaMMy  BBIYHCIICHHS  ONMPEACICHHOTO HHTETpayia C
nepeaadyeii MMEHH TOJBIHTETPATbHON (DYHKIIMUM W TIPEAEIIOB WHTETPUPOBAHUS B
KaueCcTBE MapaMeTpa.

Hammcate moamporpaMmbl sl BBIYMCIACHUS TOABIHTETPATBHBIX (DYHKITHI
f1(x), f2(x), f3(x), npuBeaECHHBIX B TabnuIe 2.4.

Pazpabotats anroput™m BBIUHUCICHHS OIPEIASICHHOTO HHTErpajia BBIOpaHHOM
nojb3oBaTesieM (GyHKIUH. BpiOOp (YHKIIMH OCYIIECTBISTH C IOMOIIBIO MEHIO
POCTOTO BHIOOPA.

Hammcate u oTiaauTh mporpaMMmy, pEaM3yIONMIYIO 3TOT allOPUTM, C
WCITOJIb30BAaHUEM CO3JJaHHBIX TTOAMPOTPAMM.

WcxonHble qaHABIC TSI OTIAAKH IPOTPaMMBI TOA00PAaTh CAMOCTOSTEIBHO.

[ToATOTOBUTH MOJTHBIN HAOOP TECTOB IS OTJIAKH pa3paOOTaHHBIX TPOTPAMM.

Tabauma 2.4
X+2.5
Bap. f1(x) f2(x) f3(x) Meton
1 X X% +25x—5 3x% +16.2 — X JTeBBIx
X+2.5 NPSIMOYT'OJIbHUKOB
2 cos? X 0,625x? +0,75sin x—3 1, sinx TpasbIx
Sin X X XZ IpsAMOYTOJIbHUKOB
3 X+6.25 X% +5xsin x—7 X2 —6X+1 I{eHTpaTbHBIX
(x+1.5) x_3 TPSIMOYTOTLHUKOB
4 (6-x*)* 4x2 +10sin x—3+0,1¢ x? ~16.5x+6 Tparenii
5 1 ( X— 5] arctg x Cumricona (mmapaboin)
— arctg| —— 2
sin X Cos X X+5 X°—5




Bap. f1(x) f2(x) f3(x) Meton
6 X X 1 . X HeroTona (mpaBuIIO
XCOS| — —2+S|n— 3/8)
x* —x 25 X 6
7 1 X) .. [ X (x-6.5)-(x+2) JIeBbIX
— xcos| — |sin| —
X (X + 1.3) 5 10 MPSIMOYTOJIBHUKOB
8 2—sin x sin(0,1x)cos(0,3x) [x? +16-3) Hpaspix
1+ cosx MPSAMOYTOJIbHUKOB
9 X3 10 COS(O,65X) 0.5x*> +16x—3 LlenTpanbHbIX
(0+x2) X2 +10x— 200 NPAMOYTOIbHUKOB
10 1 g0:02xsinx arcsin x Tpanewuit
(x+1Vx+x* x> 2.5
11 : 1 X(X - 5)(X +3) is -+ sin 2x Cumrncona (mapaboi)
X* 43X X
12 1 (x - 3)arctg (X) x2 —2%x% +16 Herorona (mpaBuiIO
J(x+2)x+0.5) 3/8)
13 1 10e™?*sin x 25x% —In X JleBbIx
X(x+1.6) IPSAMOYTOJILHUKOB
14 (X2 +3)3/2 3e7% sin XZ In | X2 —16x +1| HpaBHX
T IPSAMOYT'OJIBHUKOB
15 1 oix X xsin x — x? IleHTpanbHBIX
3 i3l 2e 7 cos| — I
cos® xsin? x 6 PAMOYTOIEHUKOB
_X 2 o
16 X+2.5 e /75 cos(0,1x)sin(0,2x) lg(x* +x+6) Tpanenuid
X+6.1
17 X 10 cos(0,125x) 3x+25 Cumricona (mapabou)
N arcco
X“+6x+1 100
18 sin x X302 X2 —6X+18 HploToHa  (TIpaBmIio
3/8)
v __ 1 V¥ ~2x+100 sin“(x2—6.1) | Jlemnix
(x+3) [9_ x2 IPSAMOYTOJBHUKOB
20 cos’ x 3/2xsin x+10 16.1x> — x+ 25 paBbIx
IPSAMOYTOJIBHUKOB
21 sin X Xx—5 48 — X — X2 [eHnTpambHBIX
J3+ 2sin x 5_ 4sin x IPSAMOYTOJBHUKOB
22 « x+1.5 Jx2 —5x+50 X2 —x—1 Tpanennit
Xx+0.6 e
23 x? In (x2 —0,2x + 10) 2sinx-1.25 Cumncona (nmapa6oi)
x* —=3x+10
24 X—6 In(5—4,5}sin (0,1x)) 64— X+ X Helorona  (TpaBuiio
(x+7)x-3) 3/8)
25 (7% x?") 110 cos x 25sin x-cos’(x—1) | IIpaseix
MIPSIMOYTOJIbHUKOB
26 x° 1070 4 2 cos X 10-sin x—x° [{eHTpaIbHBIX
2%% +6xX+1 IPAMOYTOJIbHUKOB




Bap. f1(x) f2(x) f3(X) Meton
27 sin* x 3™ +sin(0,2x) (x=2.2)-(x-1.2)- (x+6.1) | Tpaneuuit
29 (i‘”ﬁsz 2 —25x+50) sin? x-+cos(x** —0.5) IsilfgI)OTOHa (mpaBuio
X+4
30 3“‘:“"25 In (x2 —0,3x +12) 4x? +26.3—X Tpaneuuii

BonipocsI 1J11 MOATOTOBKM K 3alIUTE KYPCOBOM PadoThI
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1 Heab u 3agaun padoThI

[leapto KypcoBOil palOThI SBJISETCS MOJIYyYEHHUE CTYACHTAMH HABBIKOB TIO
AITOPUTMU3AILIMU U IPOTrPAMMHUPOBAHHUIO.

B IMpOoHecCCC BLIIIOJIHCHUA pa6OTBI CTYACHT MOOJDKCH pPCIIUTL CJIICAYIOIINC
3aJa4n:

e 3yuuth CTPyKTYpy MOANPOTPaMMbI, MEXaHU3MBI TIEpEIaun TapaMeTPOB B
HOJIITPOrpPaMMy, BO3BpaTa pe3yabTaToB U3 MOANPOTPAMMEI, H BEI30Ba
MOJITPOTPaMMbI Ha BHITIOJTHEHHE.

e Pa3paboTraTh aJrOpuTMBI PEIICHUS YEThIPEX 3a7ay C UCIOJIb30BAHUEM
BCIIOMOTATENIbHBIX aJlTOPUTMOB B COOTBETCTBUU C BAPHAHTOM 33JaHMS.
BapuanTt - HoMep paMuinu CTyACHTa B )KypHaJe TPYIIIIHL.

e OdopMuts B Bujie 0JI0K-CXEMbl OCHOBHOI M BCIIOMOTaTENIbHbIN alTOPUTMbI
JUIS KaXKIOM 3aJ1aqu.

e [loaroTOBUTH TECTHI ISl OTIAIKU MTPOTPAMM.

e Hanucarp 1 0TIaAUTh KOMMEHTHPOBAHHBIE TPOrpaMMbI Ha si3bIke C.
BbIBecTH TEKCT POrpaMMbl U PE3yJIbTaThl €€ BHIMOIHEHUS Ha IPUHTED.

® U3yYEHHUE TEOPETHUUECKUX BOIPOCOB UCHOIb30BAHUS CHCTEMBI
nporpammupoBanus C u C++



3 ITocTanoBKka 3aaa4u

2.1 3agaua 1

CocraBuTth rpauuecKkyro cXxemy ajropuTMa M Mporpammy JUisi BBIYKCICHUS
3HAYEHUU MEPEMEHHBIX B COOTBETCTBUU C YCIOBUEM, ITPUBEICHHOM B Tabm.1.1.

Boluucnenue 3HayeHUN TNepeMEHHBIX OPOPMUTH B BHUJE MOJNPOTrpaMMbI, B
KOTOPYIO II€pedaTh HCXOJHBbIE JAHHBIE B BHUJE BXOJHBIX IapaMETPOB 4Yepes
3aroyioBoK ¢yHKIuU. OAMH U3 pe3yabTaTOB NepeaaTh U3 PYHKIMH 4Yepe3 3ar0JI0BOK
KaK BBIXOJHOW IMapaMeTp, a BTOPOM pe3yJbTaT BO3BPAaTUTh U3 (GYHKIHH TIO
omeparopy return.

Ucxoanbie nanHbie A OTIAaAKUA MPOTPaMMBbI TOJI00pATh CAMOCTOSITEILHO.

Tabnuna 2.1.
Bapuant Beraucours Pacuernbie hopmyIibl
1 [Tnomans S v qmuny L Kapauou bl S = 37:2
OKpYXHOCTH paauyca I. L —ar
[Tnomank ¥ yroy npu OCHOBAaHUHU s =3 L, _arctg(2h/a)
2 PaBHOOEPEHHOTO TPEYTOJIBHUKA C 2
OCHOBAHHMEM & M BBICOTOI N,
3 [Tnomane u nepuMeTp S=ab P=2(ath)
pSIMOYTOJILHUKA CO CTOPOHAMH 4, D.
CKOpOCTb B KOHIIEC TTyTH U TyTh, ,
4 IPOMAECHHBIN 3a BpeMs t ¢ v=at s=2"
yckopenuem a mpu Vo=0. 2
5 CtopoHy U IepuUMETp KBajpaTa co S=a° P=4a
CTOPOHOM a.
O06BeM u monaasr 60KOBOU
6 MOBEPXHOCTH MapajuieJenumea co V=abc S=2(atb)c
cTOpoHaMmHu a, b, C.
y [T1omma s KOIbIa ¢ BHEITHIM S=n(R?*-r?
paamycoMm R u BHyTpeHHUM .
[Tmomaab OOKOBOM MOBEPXHOCTH U
8 00bEM ITUIMHIPA C PATNYCOM S=2nrh V=nur’h
OCHOBaHHUs I' ¥ BBICOTOI h.
[Tnomanes 1 mepumMeTp S _ ab P=a+b+c
9 PSMOYTOJIBHOTO TPEYTOJbHUKA C 2
KaTeTaMH a, D ¥ THIIOTEHY30H C.
10 O0BeM U Ioaah TOBEPXHOCTH Ky0a V=a’ S=6a

CO CTOPOHOM a.




11

[Tmomaas ocHOBaHUA U 00BLEM
IAJIMH]IpA ¢ PaAuyCOM OCHOBAHUS ' U
BBICOTOM h.

S=nr? V=Sh

12

Kpusuzny K nonykyouyeckoit
napabotbl ¢ mapameTpom a>0 B Touke
c abcruccort X u uymuHy L myru
KPUBOU OT Hayaja KOOpAUHAT 10
TOYKH € a0CIIUCCOM X.

_ 6a
\/;(4+9a2x)%

GRS 9a2x)% -8
27a’

K

L

13

O0BeM U TLI0MIaAh OCHOBAHUS
napajuiesienuIesa co CTOpoHaMH a, b,
C.

V=abc S=ab

14

[Tnomaas ocHOBaHUS M1 0OBEM KOHYCa
C paInyCOM OCHOBAHHUS I U BBICOTOMU

h.

15

['mnoreny3y u iomaap
MPAMOYTOJBHOTO TPEYTOJIbHUKA C
Kareramu a, b.

16

BricoTy u miommaap paBHOOSAPEHHOM
Tpareluy ¢ OCHOBaHuAMH 4, b (b>a) u
YTJIOM IpH OO0JIbIIIEM OCHOBAHHH (.

17

[1no1mans MOBEpXHOCTU U 00BbEM
mapa paaunyca R.

18

CKOpOCTh B KOHIIE ITyTH U IIyTh,
IIPOMICHHBIN TEJIOM 3a Bpems t ¢
YCKOPEHHMEM A W HA4YaJIbHOU
CKOPOCTH V.

at?

V=Vgtat S =v,° +

19

[1momaap v NoNynepumMeTp
TPEYyroJbHUKa CO CTOPOHAMH 4, b, C.

s— |[(P=a)(p-b)(p-Cc)
p
_a+b+c
2

20

[1momaap OpsIMOYTrOabLHOTO
TPEYTOJIbHUKA C TUIIOTEHY30M C U
OJIHUM M3 KaTETOB a.

S = —azb b=+c*-a’

21

[IepumeTp u miomaab
MPAMOYTOJBHOTO TPEYTOJIBHUKA C
KaTeTamu a, b.

ab
S = — P=a+b++a®+b?

22

BricoTy u muiomaab
PaBHOOEIPEHHOTO TPEYTOJIbHUKA C
OCHOBAHHMEM @ Y YIJIOM IIPHU
OCHOBAHMH.




abc

’3 Panunyc xpyra, OlmMCaHHOTO BOKPYD R= NCEDCEDCED
TPEYroJbHUKA CO CTOPOHaMH &, b, C u b
IIEPUMETP TPEYTOJIbHUKA p= Yy
[TepumeTp 1 momaab S =absina

24 napajuiesiorpaMma co CTOpoHamH a, b P=2(a+b)

Y OCTPBIM YTJIOM 0.
[Tnomaap NpsAMOYroJbHOM Tpamneun h=(b-ajtga

25 ¢ ocHoBanusaMy a, b (b>a) u yriom _b+a
py OOJILIIEM OCHOBAHUU (. T
Jmny nyru L, xopay a, Beicoty h L =2rr /360

26 CerMEHTa C LIEHTPaIbHBIM YIJIoM o (B a =2rsin(a/2)
rpajaycax) Kpyra paauyca I, h=r(_cos(o/2))
ConpoTHuBJICHHE MPOBOTHUAKA JITTHHON |

27" |, IuTOIa b0 MOMIEPEUHOI0 CCUCHUS S R=£""

U YJICITbHBIM COTIPOTHBIICHHEM . S

og PaccrosiHue Mexay TOYKaMu C | =/(x2 - x1)? + (y2— y1)?
koopauHaramu X1, y1 u X2, y2.

29 [TepuMeTp 1 IUIOMIAAb TPEYTOIbHHUKA P=atb+c=2p
CO CTOpOHaMH 4, b, C. S :\/p(p—a)(p—b)(p—c)
EMkocTh miockoro konaeHcaropa C c
IUIOIIAIBIO TIOBEPXHOCTU OJTHON S

30* IJIACTUHBI S, PACCTOSTHUEM MEKITY C=—-
tacTiHaMu d ¥ TM3IeKTPHYECKOM 4rd
IPOHHUIIAEMOCTHIO MaTepHala €.

2.2 3apaua 2. Ilepenaya 0THOMEPHBIX MACCUBOB B (DYHKIUIO

JIist penienusi Kax10M 3a7a4d B COOTBETCTBUM C YCJIOBHEM, MPUBEICHHOM B
Tabn.2.2., TpeOyercs pa3OuTh 3a7ady Ha TMOJ3aJadyd W pas3padborarb
BCIIOMOTaTENIbHBIE 1 OCHOBHOM aJITOPUTMBI.

Odopmuts pazpaboTaHHBIC AITOPUTMBI B BUJIE TPAPUUECKUX CXEM.

Hanucate mporpaMmy ¢ UCIOJIb30BaHUEM MOANPOTPaMM, COOTBETCTBYIOIIYIO
pa3paboTaHHBIM AJITOPUTMAM.

OTnaguTh mporpamMmy B Cpejie TPOrpaMMHUPOBAHHS.

Kaxxnmas moamporpaMMa B KauyecTBE BXOJHBIX IapaMETPOB JOJDKHA HMETh
MacCUB U KOJIMYECTBO €ro 3JIEMEHTOB. Pe3ylbTaT BBITIOJIHEHUS TMOANPOTPAMMBI
nepeaaBaTh 4epe3 €€ 3aroJI0BOK WM 10 oriepaTopy return.

Hcxonnbie manHbIe ISl OTIAJAKH IPOTPAMMBI TOA00PATh CAMOCTOSTEIBHO.

[ToAroTOBUTH MOJHBIN HAOOP TECTOB IS OTJIAJIKH pa3paOOTaHHBIX MPOTPAMM.




Tabnuia 2.2

Bapuant 3amaHue

3 2
1 Borurcnuts 3Hauenue ¢pyakuuu Z = In a — cos’(b) + ¢, rae a,b,c
- CYMMBbI TMOJIOXKHUTEJBHBIX 3JIEMEHTOB MacchuBoB X,Y u T,

COOTBCTCTBCHHO.

2 Boruucnuth 3Hauenue ¢pynkuuu T=1g a - sin b + ¢, rae a,b,c-
HOMEpPAa HAaMMEHBIIUX 0 MOYJIO 3JIEMEHTOB MacCuBOB X,Y U

Q, COOTBETCTBEHHO.

3 sin(sn) + cos? (sm)
Bbrurciuth 3HaueHue QyHKIuM f = 37

, TIe sh, sm,

S5 - CyMMBI N 3JIEMEHTOB MaccuBa X, M 3JIEMEHTOB MaccuBa Y, 5

OJICMCHTOB MaCCHBa Z, COOTBCTCTBCHHO.

4 Boruucauts 3Hauenne pynkuuu Q =2,3 X - sin Y+cos Z, rae X,

Y, Z - makcuMaJjbHbIe 3HaYCHUS dJIeMeHTOB MaccuBoB A, B u C,

COOTBETCTBEHHO.
3) Boeruuciauts 3nauenue ¢pynkuun Q =0,33 sin t - 1,08 cos p+ g,
rae t, p, g - CymMMbl 3iemMeHTOB maccuBoB A, B u C,

COOTBCTCTBCHHO, 3HAYCHNA KOTOPbLIX MCHBIIC 3a1daHHOI'O D.

6 Boruucnauts 3nauenne ynkuuu T =0,57 sin p - 1,73 cos g+ €,
rze p, g, € - KOJIMYECTBO MOJIOKHUTEIBHBIX AJIEMEHTOB MAaCCUBOB

A, B u C, COOTBETCTBEHHO.




Brruucnuts 3HaueHue pyHknuu P =cos a -tg b +sin ¢, rae a, b,
C - KOJMYECTBO DdjeMeHTOB MaccuBoB X, Y wu Z,

COOTBCTCTBCHHO, 3HAYCHHA KOTOPBIX 3aKIOYCHBI B HHTCPBAJIC

(1;10).

n 5
| [T +sin[]v:
Brruncanth 3HaueHre QYHKIUH t = - 1
2
0,88] [ zi
i=1
- b o, A3
9 Beraucnuts 3Hauenue pynknmm L=2,2 sina—e- +C°,rmea, b,
C - HOMepa HAauOOJBIIUX IO MOJIYJIIO AJIEMEHTOB MacCHUBOB X, Y
1 7., COOTBETCTBEHHO.
10 n m 15
Bpruncinute 3Ha4eHre QYHKIMU b =sin Y x;-cos» yi — > z;.
i=1 k i=1
11 Boruucauts 3Hauenne Gpynkauu Q =In a -2b +sin ¢, rae a, b,
C - CyMMBbl OTPHUUATEIBHBIX 3JIEMEHTOB MacCMBOB X, Y u P,
COOTBETCTBEHHO.
12 m 20 1m
Beranciute 3Ha4eHne QyHKIMU z =) X; -sin Y yi —cos» z}.
i1 K i-1
13 Berancimute 3nauenne ynkuun Q = 2,7d - 0,33 sin F + e, rue
D,F,c - cymmsr a5temeHTOoB MaccuBoB X,Y B Z, COOTBETCTBEHHO,
HE TIPUHAIJIekKAITUX OTPE3Ky [a,b].
14 Brruucants 3Hauenne Gyakuun Z = 0,703 d -cos L + €%, rue L,

d, C - HauMeHbIIIME 3HAYEHMS DJIEMEHTOB MaccuBoB X, Y u Q,




COOTBCTCTBCHHO.

3 -

15 Beraucnute 3nauenue pynkmuu g =COS a - 2,3 b” +sinc, |
r7e a,b,c - KOJIMYEeCTBO OTPHUIIATEIIBHBIX AJIEMEHTOB MacCUBOB Z,,
T 1 Q, COOTBETCTBEHHO.

- b

16 Beraucnuts 3nauenue pynkiuu g = 0,304 sina— e~ +c, rae a,
b, C - mpoM3BeICHHUS OTPUIIATEIBHBIX AIEMEHTOB MacCHBOB X, T
U Z., COOTBETCTBECHHO.

: 2

17 Beraucnuts 3nauenune Gpynkmuu L = 2,3 sin a — c0s” b+ 3,3 ¢, rae
a,b,C - KOJIMYEeCTBO OTPHIIATEIbHBIX 3HAUCHUN CPEAH DJIEMEHTOB,
CTOSIIMX Ha 4YeTHhIX MecTax B MaccuBax T, P u Q,
COOTBETCTBEHHO.

2

18 Boruucnuts 3Hauenue pynkuuu L =- 0,34 cos” t + 1,7 e’ - P, rue
t,r,p - MakCUMaJIbHbIC 3HAUYEHUSI CPEJIU DJIEMEHTOB, CTOSIINX Ha
HEYETHBIX MecTax B MaccuBax A,F u B, cooTBeTCTBEHHO.

b

19 Boruuciauts 3Hauenne pynknuu L =-031a+e ™ + ¢, rme
a,b,c - HauMenpIIME 3HAYEHMS DIIEMEHTOB MaccuBOoB X, T u Z,
COOTBETCTBEHHO.

.2
20 Borunciuts 3uadenne dynxuun T = 1,7 In(1 + K) —sinm +n®,

rae k,m,n - KOJIMYECTBO TOJIOKUTEJIBbHBIX 3HAYEHUU, Cpeau
AJIEMEHTOB, CTOSIIIMX Ha HEUYETHBIX MecTax B maccuBax A, B u C,

COOTBCTCTBCHHO.




21

. 3
Berarcnute 3Hauenue pyHkimn Q =Ina + 2 sin b - 0,34c”, rme
a,b ¥ ¢ - Mpou3BeICHUE DJICMCHTOB, CTOSIIMX HA HEUYCTHBIX

MecTax B MaccuBax T, Q u P, cOOTBETCTBEHHO.

22

Boruuciauts 3Hadenne Gyukuun Y =2,7tg L —cos’ P +t?, rae
L, P ut - cyMMBl 3J1€EMEHTOB, CTOSIIUX HA YETHBIX MECTax B

maccuBax A, B u C, COOTBETCTBEHHO

23

2 .
Boruucauts 3nauenne pynkuun Y=1g°n - K+ sinm, rae nk u
M - HOMEpa MAKCUMAJbHBIX 3HAYEHUW CpPEOU BJIEMEHTOB,
CTOSAIIMX Ha 4YETHHIX Mecrax B MaccuBax X, T wum Z,

COOTBCTCTBCHHO.

24

. 2
Boruuciauts 3Hauenue GyHKIUM Z = cos’a-2sinb+c*, rmea,
b 1 ¢ - CyMMBI MOJIOKUTEIbHBIX 3HAYCHUUN CpEd DJIEMEHTOB,
CTOSIILIMX Ha 4YeTHBIX MecTax B MaccuBax Y, X u T,

COOTBCTCTBCHHO.

25

2 . 3
Boeruucnauts 3nauenne pyaknuun Y = 0,86 X“-2,3sin Z+ 17, rae
X, Z u t - MakCHUMaJlbHbIC IO MOIYJI0 3HAYEHUS CpEIu
3JIEMEHTOB, CTOSIIMX Ha YETHBIX MecTaXx B MaccuBax A, B u C,

COOTBCTCTBCHHO.

26

Beruucnuth 3HaueHue pyHKuuun Z = coss Y - 201 d+ 1,03 t3 ,
rnie Y, d m t - HOMepa MHHUMAIBHBIX 3HAYCHUU Cpeau
AJIEMEHTOB, CTOSIIIMX HAa HEYETHBIX MecTax B MaccuBax A, F u C,

COOTBCTCTBCHHO.




2 .
27 Boerauciuts 3nauenne Gynkiuu Z = a - 0,51 cos” b + sin ¢, rae
ab W C - TPOU3BEICHUS TOJIOKUTEIbHBIX 3HAYCHUN Cpeau
2JIEMEHTOB, CTOSIIMX HA YETHBIX MecTax B MaccuBax X, T u Y,

COOTBCTCTBCHHO.

3 2
28 Berurcnute 3Hauenue Gpynkmum L = tg” ¢ -0,58 cos d° + F, rue
¢, d u F - konuuecTBO 3HaUeHUH nomnajaaromux B uateppaie (1;3)
Cpeau 3JIEMEHTOB, CTOSIIIIMX HA HEYETHBIX MECTaX B MaccuBax X,

P u Q, COOTBETCTBEHHO.

3
29 Beranciute 3navenue Gynkiuu Q =ctga-0,58 b® -tgc , rue a,
b m ¢ - Tpou3BeAEHUS OTPHUIATCIbHBIX 3HAYCHHH Cpeau
AJIEMEHTOB, CTOSIIMUX HA HEUYETHHIX MecTax B MaccuBax X, Z u T,

COOTBCTCTBCHHO.

30 Boruncauts 3Hadenne Gpynkmun g = -0,74 L* +cos*M - K, rzae
L, M u K - cymMa HOMEpPOB MOJIOKUTEIBHBIX 3SJIEMEHTOB

MmaccuBoB A, B u C, COOTBETCTBEHHO.

2.3 3anmaua 3. [lepenaya nByMEpHBIX MaCCUBOB B (DYHKITHIO

JIsist penienusi Kax10M 3a7a4d B COOTBETCTBUM C YCJIOBHEM, NMPHUBEICHHOM B
Tabmn.2.3., TpeOyercs pa3OuTh 3a7ady Ha TMOJ3aJadyd W pas3padborarb
BCIIOMOTaTEeIbHbIC U OCHOBHOM aJTOPUTMBI.

Odopmuts pazpaboTaHHbIC AITOPUTMBI B BUJI€ TpadUuECKUX CXEM.

Hanucate mporpaMmy ¢ MCHOJIB30BaHUEM MOAMPOrpPaMM, COOTBETCTBYIOIIYIO
pa3paboTaHHBIM AJITOPUTMAM.

OTnaauTh NPOrpaMMy B Cpejie MPOrpaMMHUPOBAHUSI.

Kaxxnmas moamporpaMMa B KauyecTBE BXOJHBIX IapaMETPOB JOJDKHA HMETh
MacCUB U KOJIMYECTBO €ro 3JIEMEHTOB. Pe3yibTaT BBIMIOJHEHUS MOANPOrPAMMEI
nepeaBaTh Yepes ee 3aroJioBOK WM 1o orieparopy return.

Wcxonubie maHHbIC TSI OTIAJAKU IPOTPAMMBI TOA00PATh CAMOCTOSTEIBHO.

[ToAroTOBUTH MOJHBIN HAOOP TECTOB IS OTJIAIKH pa3paOOTaHHBIX MPOTPAMM.



Tabnuia 2.3

BapuanTt 3amaHue

1 CocraButh BekTOpbl P M Q, sneMeHTaMU KOTOPBIX SBISIOTCS
CYMMBI 3JIEMEHTOB, CTOJIOIOB MaTpull A U B, COOTBETCTBEHHO.

2 N3 nonoxurtenbHbIX 37aeMeHTOB MaTpull A u C chopMHupoBath
BEKTOpBI X U T, COOTBETCTBEHHO.

2

3 Pemts ypaBuenue ax” + bx + ¢ =0, rae a, b, C - MakcumasnbHbIe
3HAYEHHUS 3JIEMEHTOB MaTpull X, Y U Z, COOTBETCTBEHHO.

4 N3 »simemMeHTOB TIJ1aBHOM guaroHanu Matpuii, A u B
chopMupoBath BeKTOphl X U T, COOTBETCTBEHHO.

3) CocraButh BekTopel K m L, sneMeHTaMu KOTOPBIX SBISIOTCS,
COOTBETCTBEHHO, HOMEpa CTPOK M HOMEpa CTOJOI0OB
HauOOIBIIUX IO MOAYJIIO 3JieMeHTOB Matpuil A, B u C.

2

6 Peuwmits ypaBHenue px° + qx +¢c=0,rae p, QU Cc - CyMMBI
AJIEMEHTOB, JIEXKAIIUMX BBIIIEC [VIABHOW AUMAroHald U Ha HEW, B
martpunax A, B u D, cOOTBETCTBEHHO.

7 HaiiTu MuHHMManbHOE W3 YMCEN, KaXJ0€ U3 KOTOPBIX SIBIISICTCS

NpPOU3BEICHUEM BCEX 7dJeMeHTOoB wMarpull A, B wu D,

COOTBCTCTBCHHO.




Bapuanr 3aganue

8 ChopmupoBate BekToppl X ©W Y, D3JIEMEHTAaMU KOTOPBIX
ABJISIIOTCS MaKCUMaJbHbIE 3HauYeHHs CTOJOIOB Marpuil A u F
COOTBETCTBEHHO.

9 TpancnonupoBath Matpullbl A u B B matpuiisl P u Q.

10 ChopmupoBate Bektopel C u D, »smeMeHTaMU KOTOPBIX
SBJISIFOTCS. MAKCUMaJIbHBIC TI0 MOJIYJIIO 3HAUYEHUSI CTPOK MaTpHIL
Z u T, COOTBETCTBEHHO

2

11 Pemmts ypaBHenne ax” + bx + ¢ =0, rae a, b, ¢ MakcuMaabHbIE
0 MOJIYJIIO0 3HAYEHUS 3JIEMEHTOB TJIABHOM JUAroHAIN MaTpPHI]
X, Y u Z, COOTBETCTBEHHO.

2

12 Peumits ypaBHenne px° + gx +t =0, tae p, q u t -
MUHHMMAaJIbHbIE 3HAYCHHS DJEMEHTOB TMMOOOYHON JauaroHaiu
Matpuil A, B u C, COOTBETCTBEHHO.

13 N3 orpunarenbHbIX 35€MEHTOB Martpull T W Z COCTaBUTH
BEKTOpHI A u B.

14 CocraButh BekTOopbl C W D, nneMeHTaMu KOTOPBIX SBISIOTCS
MPOU3BEACHUS JJIEMEHTOB cToiOmoB wMatpury, P u  Q,
COOTBETCTBEHHO.

15 N3 snemenToB matpuil A u T, 3HaUE€HHSI KOTOPBIX MOIMAJAIOT B




Bapuanr 3aganue
uHTepBai (2;7) chopmupoBatsh BEKTOPhI Z U C COOTBETCTBEHHO.

16 Haiitu makcumanibHOE€ W3 TpPEeX YHCEN, KaXJI0€ U3 KOTOPBIX
ABJISIETCS ~ IPOMU3BEACHUEM  DJIEMEHTOB,  JIEKAIIMX  BBIIIE
noOOYHOM JuaroHadd W Ha Hed, B Marpumax A, B u C,
COOTBETCTBEHHO.

17 N3 wmarpunu A u B cdopmupoBarb Matpuubl P u  Q,
COOTBETCTBEHHO, DJJIEMEHTBHI KOTOPBIX B S5 pa3 Oosblie
COOTBETCTBYIOLIUX 3JIIEMEHTOB UCXOIHBIX MATPHII.

18 2 3 5 4 4
Pewmuth ypaBHenue ax” +b =0, rae a= Zl:]_! Xj, b :;HY”

1=l J= i=l j=
2

19 Pemuth ypaBHeHue ax” +tx +c=0,rmea,t,c- CyMMBI BCex
aneMeHTOB MaTpull P, Q 1 Z, COOTBETCTBEHHO.

20 CdopmupoBath BeKTOpbl A u T, 3JIeMEHTaMH KOTOPBIX SBJISIOTCS
MaKCUMaJIbHbI€  3HaueHUsl CcToJIOOB Matpuiy, P u  Q,
COOTBETCTBEHHO.

21 2 4 4 5 3
Pemmnte ypasuenne LX™ +Q =0,rme L=[]>.C;, Q=[] A

i=1 j=1 i=1 j=1
2
22 Pemute ypaBHenne ax “+bx + ¢ =0, tme a, b u c - cymmsl

3JIEMCHTOB, JICKAIINX HUWXKE rJIaBHOM AuaroHaJilu 1 Ha Heﬁ, B

marpunax Y, P u Q, COOTBETCTBEHHO.




Bapuanr 3aganue

23 CocrtaButh BekTOopbl A u T, 3/eMeHTaMH KOTOPBIX SBISIOTCS
CYMMBI 3JIEMEHTOB CTPOK MaTtpull X U Y, COOTBETCTBEHHO.

24 N3 marpun X w Y  nmoiayuuth HOBble MaTpuiel B u C,
COOTBETCTBEHHO, JJIEMEHThl KOTOPBHIX B 2,5 pa3a MeEHbIIE
COOTBETCTBYIOIIUX AJIEMEHTOB UCXOJIHBIX MaTPHIL.

25 HaiitTn MakcumanbHOE M3 TpPEX YMCEN, KaXKIO€ M3 KOTOPBIX
ABJISIETCS CyMMOM Bcex »dJeMeHToB Marpunl P, Q u Z,
COOTBETCTBEHHO.

2

26 Pemute ypaBHenne ax® +bx +c¢=0,rme a, b uc - cymwmsl
DJIEMEHTOB, JIEKAIIUX HW)KE IMOOOYHOM AUaroHajad W Ha HEH, B
marpunax T, P u Q, COOTBETCTBEHHO.

27 CocrtaButh BekTOphl X u T, 3jieMEHTaMU KOTOPBIX SIBISIOTCS,
COOTBETCTBEHHO, HOMEpa CTPOK M HOMEpa CTOJOI0B
MHUHUMaJIbHBIX 3JeMeHTOoB MaTpull B, C u D.

28 Cdopmupoats BekTopbl B u C, 31eMeHTaMi KOTOPBIX SBIISIOTCS
MUHMMaJbHbIe  3HaueHuss cTpok wmatpunn X u T,
COOTBETCTBEHHO.

29 N3 »snemeHTtoB moOOuYHOW jguaroHanmu watpuiy, P ou Q

chopMupoBaTh BEKTOPHI A 1 B, COOTBETCTBEHHO.




Bapuant 3aanue

30 CocrtaBuTh BeKTOpbl X M Y, 2JIEMEHTAMHU KOTOPBIX SBISIOTCS
Opou3BEAEHUA  3JIeMEHTOB cTpok Matpun A u  C,

COOTBCTCTBCHHO.

2.4 3anaua 4. Ilepenaya nMeHu (PyHKIIUM B KauecTBe MapaMeTPOB.

Pa3zpabotaTth u opopMuTh B BUsiE€ TpadUuecKO CXeMbl AJITOPUTM BBIUYUCICHUS

b
OIIPCACIICHHOI'O HHTCTpalia I f(X) C TOYHOCTBIO é YUCJICHHBIM MCTOAOM, YKAa3aHHBIM

a
B TabimiIe 2.4.

Hammcate moxamporpaMMy  BBIYHCIICHHS  ONMPEACICHHOTO HHTETpayia C
nepeaadyeii MMEHH TOJBIHTETPATbHON (DYHKIIMUM W TIPEAEIIOB WHTETPUPOBAHUS B
KaueCcTBE MapaMeTpa.

Hammcate moamporpaMmbl JUisl BBIYMCICHUS TOABIHTETPATBHBIX (DYHKITHH
f1(x), f2(x), f3(x), npuBeIECHHBIX B TabmuIE 2.4.

PazpabotaTth anropuT™m BBIUMCICHHS OIPEIACICHHOTO HHTErpajia BHIOpaHHOM
nmojb3oBaTesieM (QyHKIUH. BpiOOp (GYHKIHMU OCYIIECTBISITH C IOMOIIBI MEHIO
POCTOTO BHIOOPA.

Hammcate u oTiaauTh mporpaMmy, pEaU3yIOMIYIO J3TOT aJlfOPHUTM, C
WCITOJIB30BAaHUEM CO3JJaHHBIX TTOAMPOTPAMM.

WcxonHble qaHABIC TSI OTIAAKH IPOTPaMMBI TOA00PAaTh CAMOCTOSTEIBHO.

[ToATOTOBUTH MOJTHBIN HAOOP TECTOB IS OTJIAKH pa3paOOTaHHBIX TPOTPAMM.

Tabauma 2.4
X+2.5
Bap. f1(x) f2(x) f3(x) Meton
1 X X% +25x—5 3x% +16.2 — X JTeBBIx
X+2.5 NPSIMOYT'OJIbHUKOB
2 cos? X 0,625x? +0,75sin x—3 1, sinx TpasbIx
Sin X X XZ IpsAMOYTOJIbHUKOB
3 X+6.25 X% +5xsin x—7 X2 —6X+1 I{eHTpaTbHBIX
(x+1.5) x_3 TPSIMOYTOTLHUKOB
4 (6-x*)* 4x2 +10sin x—3+0,1¢ x? ~16.5x+6 Tparenii
5 1 ( X— 5] arctg x Cumricona (mmapaboin)
— arctg| —— 2
sin X Cos X X+5 X°—5




Bap. f1(x) f2(x) f3(x) Meton
6 X X 1 . X HeroTona (mpaBuIIO
XCOS| — —2+S|n— 3/8)
x* —x 25 X 6
7 1 X) .. [ X (x-6.5)-(x+2) JIeBbIX
— xcos| — |sin| —
X (X + 1.3) 5 10 MPSIMOYTOJIBHUKOB
8 2—sin x sin(0,1x)cos(0,3x) [x? +16-3) Hpaspix
1+ cosx MPSAMOYTOJIbHUKOB
9 X3 10 COS(O,65X) 0.5x*> +16x—3 LlenTpanbHbIX
(0+x2) X2 +10x— 200 NPAMOYTOIbHUKOB
10 1 g0:02xsinx arcsin x Tpanewuit
(x+1Vx+x* x> 2.5
11 : 1 X(X - 5)(X +3) is -+ sin 2x Cumrncona (mapaboi)
X* 43X X
12 1 (x - 3)arctg (X) x2 —2%x% +16 Herorona (mpaBuiIO
J(x+2)x+0.5) 3/8)
13 1 10e™?*sin x 25x% —In X JleBbIx
X(x+1.6) IPSAMOYTOJILHUKOB
14 (X2 +3)3/2 3e7% sin XZ In | X2 —16x +1| HpaBHX
T IPSAMOYT'OJIBHUKOB
15 1 oix X xsin x — x? IleHTpanbHBIX
3 i3l 2e 7 cos| — I
cos® xsin? x 6 PAMOYTOIEHUKOB
_X 2 o
16 X+2.5 e /75 cos(0,1x)sin(0,2x) lg(x* +x+6) Tpanenuid
X+6.1
17 X 10 cos(0,125x) 3x+25 Cumricona (mapabou)
N arcco
X“+6x+1 100
18 sin x X302 X2 —6X+18 HploToHa  (TIpaBmIio
3/8)
v __ 1 V¥ ~2x+100 sin“(x2—6.1) | Jlemnix
(x+3) [9_ x2 IPSAMOYTOJBHUKOB
20 cos’ x 3/2xsin x+10 16.1x> — x+ 25 paBbIx
IPSAMOYTOJIBHUKOB
21 sin X Xx—5 48 — X — X2 [eHnTpambHBIX
J3+ 2sin x 5_ 4sin x IPSAMOYTOJBHUKOB
22 « x+1.5 Jx2 —5x+50 X2 —x—1 Tpanennit
Xx+0.6 e
23 x? In (x2 —0,2x + 10) 2sinx-1.25 Cumncona (nmapa6oi)
x* —=3x+10
24 X—6 In(5—4,5}sin (0,1x)) 64— X+ X Helorona  (TpaBuiio
(x+7)x-3) 3/8)
25 (7% x?") 110 cos x 25sin x-cos’(x—1) | IIpaseix
MIPSIMOYTOJIbHUKOB
26 x° 1070 4 2 cos X 10-sin x—x° [{eHTpaIbHBIX
2%% +6xX+1 PAMOYTOJIbHUKOB




Bap. f1(x) f2(x) f3(X) Meton
27 sin* x 3™ +sin(0,2x) (x=2.2)-(x-1.2)- (x+6.1) | Tpaneuuit
29 (i‘”ﬁsz 2 —25x+50) sin? x-+cos(x** —0.5) IsilfgI)OTOHa (mpaBuio
X+4
30 3“‘:“"25 In (x2 —0,3x +12) 4x? +26.3—X Tpaneuuii

SoghkwbdE

7.
8.
Q.

BonipocsI 1J11 NOATOTOBKH K 3alIUTE KYPCOBOM PadoThI
IO HCIIOJIB30BAHHIO CPCACTB A3BIKA IIPOrpaMMHPOBAHHUA W YHCJIICHHBIX MCTOIOB B
nporpaMmMupOBaHrU C UCIIOJIB30BAHHUEM ITOAIIPOTrpaMMm

Crtpykrtypa, 0ObsSIBJICHHE U BBI30B (DYHKITUHU.
Brluucienue onpeaeseHHOro HHTErpana METOI0M JIEBBIX IPSIMOYTOJIbHUKOB.
MexaHu3M nepegadn napaMmeTpoB B MOJANPOrpamMmy.
Brluucrienue onpeaeseHHOro HHTerpana METOI0M PABBIX MPSIMOYTOJIEHUKOB.
[lepenaya napameTpoB-MacCUBOB B (PyHKLIHIO.
Beruncienue onpeneseHHOro HHTerpaga METOI0M LIEHTPAJIBHBIX
IPSIMOYT'OJIBHUKOB.
[lepenaya 1ByMEpHBIX MaCCUBOB B (DYHKIIHIO.
Beruncienue onpeneseHHOro HHTErpaga METOI0OM TPAIIeIAN.
[lepenaya QpyHKUMIA B KauecTBE apaMeTPOB.
10.Beruncienne onpeaeneHHoro HHTerpana MetogoM CUMIICOHa.
11.Beruucienue onpeaeaeHHoro nurerpaina Mmerogom Hetotona (mpasuio 3/8).
12.Tlepenava mapamMeTpoOB-MacCUBOB B (DYHKITHIO.
13.Ilepenava AByMEpPHBIX MAaCCHBOB B (DYHKIIHIO.

14 . MexaHu3M rnepeaadr napameTpoB B MOANPOrPAMMY.




