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JIA l'[pOMe?KyTO‘lHOﬁ arrecraluuu 1o IMCuaMIlJIMHEe

BrruncnurensHas Qusnka

Kox, HaIlpaBJICHUE 03.03.02 ®u3nka
MOJTOTOBKH

HanpasinenHocTb [{udpoBbie TEXHOIOTHH B TeO(hHU3UKE
(mpoduib)

dopma o0ydeHHs

O4YHas

Kadenpa-pazpadoTunx

Kadenpa sxcriepumenTansHOl GU3HKH

Brimyckaromas kadenpa

Kagenpa skcnepuMeHTaIbHON QU3UKU

TunoBbie BADUAHTHI 32IaHUM 1JI KOHTPOJIbHOI padoThI:

BerurcnuTh 3HaYCHHE MPOW3BOJHON B MPOU3BOIBHONW TOYKE X—=X0 QHAIUTHYECKH U YUCICHHO
TpeMsi METOIaMH JUIsl TISATH 3HadeHud npupamenus aprymenta Ax=1; 0.2; 0.1; 0.01; 0.001.
Pesynbrarhl pacuera BRIBECTH Ha SKpaH W pacredarats B Bujae TaOmuiel. [Ipumeuanue. 3HaueHue
mapamMeTpoB @, b, ¢, d, m, n, A, B BeIOpaTh caMOCTOSITEIBHO.

Bun gysxmmm

(1) x(t)=Ae™ sin(wt+b)
(2) y=ctg™ (ax)

(3) x(t)=Ae™ cos(mt+b)
(4) y(x)=(e™-e™)"

(5) x(t)=t*

(6) yu(t)=cos?(at+b)

(7) y(x)=(ax)""®

(8) yu(t)=sin?(at+b)

(9) a(t)=(a-bt")"

(10) y(x)=x"cos(ax)
(11) R(p)=arccos™(a+ben)
(12) r((p):Csin(a(p+b)

(13) y(x)=In(tg"(ax+b))
(14) vo(t)=loga(t™+b™)
(15) S(p)=Bcos"(ap+h)
(16) S(p)=Asin"(ap+b)
(17) y=tg*(x/a)

(18) X(t)=lg(atn+b)

Pemute nuddepennunanbHoe ypaBHEHHE aHAIUTUYECKH M YUCICHHO MeToaamMu Diinepa u
Pynre-KyTTel BTOpOro mopsiaka ans JByX 3HaueHuid mara wHTerpupoBanus h=0.01; 0.001.
Pesynbrarhl pacdera BBIBECTM Ha 3KpaH W pacredarars B Buae Tabmunpsl. Iloctpouts rpadpukn
¢ynkimii  y(X). 3HaueHume mnapameTpoB a8, D W HavanmpHBIE YCIOBHS Y[x=X0=Yo BHIOpaTh

CaMOCTOSITEIIBHO.
Bapuantsl ypaBHEHUI:

(1) y'=(xy2+x)/(y-x2y)



(2) y'=cos(t)-y

(3) y'=(1-2x)ly2

(4) y'=exp(bx)-ay

(5) y'=(1-x2)/xy

(6) Y'=-2y/(y2-6X)
(7) y=(y2-y)/x

(8) y=1/(2x-y2)

(9) y'=(1+y)/(tg(x)
(10) y'=sec(x)- y tg(x)
(11) y'=exp(x)-1

(12) y'=(exp(x)-y)/x
(13) y'=y In(y)/sin(x)
(14) y'=1+y/(x(x+1))
(15) y'=(1+y2)/(1+x2)
(16) y'=(y+yx2-x2)/(x(1+x2))
(17) y'=4x-2y

(18) y'=cos(x-y)

(19) y'=x exp(-x2)-2xy
(20) y'=3x-2y+5

(21) y'=2x-y

(22) y'=sin(x)-y

(23) y'=exp(-x)-2y
(24) y'=exp(x)-y

(25) y'=exp(-x)-2x
(26) y'=exp(2x)-1

Iram: IMPOBEACHUC l'lpOMe)KyTO‘lHOﬁ arreCrainmum 1nmo JIMCUMIJIMHE (33‘leT)

3aJIaHI/Ie JJIA TIOKa3aTeJisd ONCHHUBAHWA ACCKPUIITOPA «3HaeT»

Bun 3amanus

1. Vmena nepeMeHHBIX 3ape3epBUpOBaHHBIE clioBa B Python. OObeKThI
B s3bIke Python.

2. @opmarupoBaHue BBIBOAA (TeKCTa W uucend). Printf cuHTakcuc.
Meton dhopmatupoBanus ctpok (Format string syntax).

3. Apudmerndeckue onepaTopsl U MOPSIOK BHITTIOIHEHUS.

4. Vcnonp30BaHUE CTAHIAPTHBIX MaTeMaTHUYEeCKUX (DyHKITUI

5. OmmOKM OKpYIJIEHHMS.

6. Kommiekcusle uyncna. KommiekcHas apudmeruka. KommnexcHbie
¢ynkuuu B Python.

7. CumMBOJIbHBIE BBIUHCIICHHUSI. OcHoBHbIE orepanun
¢ depeHIIMPOBAHNS U HHTETPUPOBAHUS.

8. Pemenue ypaBHeHUH U pa3noxeHue B psija Teitnopa

9. Jlormueckue BBIpaKECHUSI.

10. OcHOBHBIE OMEpaLUU CO CITUCKAMHU.

11. Huxkn for. [ukn for mo WHIEKCY CIUCKA.

12. [Muxn while. Peanu3arus mukia for ¢ MOMOIIBIO IUKIa while

13. KoncTpykmus range.

14. AGcTpakumsi  COHCKOB WM crmuckoBoe — BikitoueHue  (List
comprehension).

15. O6paboTKa HECKOJIBKUX CIHCKOB OTHOBPEMEHHO.

16. BioxXeHHbIE CTIUCKH.

17. U3Bneuenue cpe3oB (Hape3Ka CIIHCKOB).

18. Ilpoxoxk/ieHre 1o JIEeMEHTaM BIOKEHHBIX CIHCKOB B ITUKJIE.

TEOPETUYECKUN




19. Koprexwu (Tuples).

20. JlokanbHble U TI00aTbHBIE IEPEMEHHBIE.

21. Oynkun. DyHKIUH C HECKOIBKUMH BXOJHBIMH apryMEHTaMH.
@OyHKIMM  BO3BpalIalONIMe HECKONbKO 3HaueHWid. @DyHkmmm 0e3
BO3Bpalla€MbIX 3HAYECHHI.

22. 3nayenue aprymenra QgyHkuuu no ymonyanuto (keyword arguments,
apryMEeHThI KJIFOYEBOTO CJIOBA).

23. JIambOna-pynkumu (aHOHMMHBIE (DYHKLIUU WU JIIMO/1a-BbIPAXKEHUS ).
24. Bernenne. Koncrpykmus if-else. Berpoennsie (inline) mposepku
if.

25. UteHue BBO/IA C KJIaBHATYPBHI.

26. UreHue NaHHBIX U3 KOMaHIHOU CTPOKH.

27. Oynkus eval. [Ipumenenne eval k crpokaM. [lpumenenne eval
K TIOJIb30BaTEIILCKOMY BBOJLY.

28. OyHKIMS exec.

29. TIpeoOpazoBaHus CTPOK, COAEpKAIIMX (QOpMYJbl, B (YHKIUH Ha
Python (StringFunction).

30. OCHOBEHI HCIIOIB30BAHUS MOIYJISl argparse.

31. ITocTpouHoe uteHue (aiina.

32. Urenne ¢aitna ¢ wuwHCTpykumed with. UYrenme ¢aiima ¢
KOHCTpYyKIMEN while.

33. Urenue daiina B cTpoKy (string).

34. 3anuck naHHBIX B (aii.

35. O6pabotka uckmroueHuit. [[poBepka Ha onpeaeneHHOe UCKITIOUYCHNE.
36. I'enepupoBaHHE UCKITFOUCHUM.

3aIIaHI/IC JJId TIOKAa3aTeJisl ONCHUBAHWA JCCKPUIITOPA ((YMGCT», «Bnanmeer»

Bun 3ananusa

1. 3apaiite mnepeMeHHyIO primes, KOTOpas SBISETCS CIIHCKOM,
colepKaluM TpocTeie yucna 2, 3, 5, 7, 11 u 13. BeiBeaute Kaxablil
snemMeHT crucka B nukie for. Ilpucoiite mepemenHoit p uucio 17 u
no0aBbTe p B KOHEI] clMcKa. BoiBeanTe coaep:;KkuMoe HOBOTO CITUCKA.
2. Hamumcarp ko, KOTOPBIN BBIBOIUT TAONMWIly 3HA4YeHHWH t u y(t), rme
2

Y(t):Vot—%, a t - 370 ntl paBHOMEPHO OTCTOSIIMX 3HAYEHUH HaA
unrepsaie [0, 2vo/g].
3. Jlana ciemyroriasi mporpamMma:

a=[1, 3, 5, 7, 11]

b = [13, 17]

c=a+b

print c

b[0] = -1

d = [e+l for e in a]

print d

d.append(b[0] + 1)

d.append(b[-1] + 1)

print d[-2:]

for el in a:

for e2 in b:
print el + e2

OObsicHUTE KaXIyl0 HHCTPYKLHIO (CTPOKY) B 3TOM mporpamme u eé
BBIBO/I.

MIPAaKTUYECKUI




4, [Ipenmonaraercs, 4YTO CHEAYIOIIMA KOI BBIYUCISAECT CyMMY
M1
S_Zk:1E

s =0; k=1; M = 100

while k < M:

s += 1/k
print s
Ota nporpamma paboraer HenpaBuiIbHO. Haiiaure ommoky.
S. IlycTe onpeneneH cieyonui BIOKCHHBIA CIIUCOK:
q — [[lal, lbl, lcl], [ldl’ |e|, lfl], [lgl,

v h v ] ]
[P MTOMOIIM UHACKCUPOBAHUS M3BJIEKUTE U3 3TOro crucka: 1) Oyky 'a';
2) cmucok ['d', 'e', 'f']; 3) mocmemHmii smemeHt h; 4) snement d.
O0bsicaute, mouemy q[-1][-2] umeer 3HayeHKE C.
6. Ilycte wumeercs nBa cmmucka t (MOMEHTBI BpPEMEHH) U Y
(cootBercTBytOIIME KoOopauHarhl). CoznaiiTe CHUCOK ty, coiep aliui
CTPOKH W3 Tabiuibl 3HaUeHui t U y. [IpoliauTe B LMKIE MO CIUCKY ty U
BBIBEOUTE t U Y.
7. Ilyctb uMmeercs naBa cmucka t (MOMEHTBI BpPEMEHM) U Yy
(cooTBeTcTBYIOMIME KOOpAUHATHI). COXpaHHUTE JBA CIMCKA BO BIOKEHHOM
cnucke ty Tak, 4ytoObl ty[0] m ty[l] coOTBETCTBOBAIM ATHM JBYM
cnuckaMm. BeiBenure Tabnuily co 3HaY€HUAMH t Uy B JByX CTOJNOLAX C
IIOMOIIBIO ITUKJIA 10 3JIEMEHTAM CIIUCKA ty.
8. [Iporpamma Ha Python pomxkna BbeIBeCTH TaOnuily, B IMEpPBOM
ctonbie kotopoii rpaaycel Lenscus -60, -50, -40, ..., 60 u Bo BTOpOM
cToNOIE - COOTBETCTBYIOIINE 3HAaUeHUs B rpagycax dapenreiita:

C = -60; dC = 2

while C <= 60:

F = (9.0/5)*C + 32

print C, F
C =2C + dC
Haiigure omunbku B 3TOM nporpamme.
9. JlaHo KBaapaTHOe YypaBHeHHE . B uem ommOku criexyromeit

IIPOrpaMMBbl, BBIYUCIISIONIEN KOPHHA YPABHEHUSA?
a=2; b=1; ¢ =2
from math import sqgrt
g = b*b - 4*a*c

g sr = sqgrt(q)
x1 = (-b + g sr)/2*a
x2 = (-b - g sr)/2*a

print x1, x2

£ _ 1 —1( x—m)?
10. ®dynkius [aycca (x)= J2rs P 5|75 ) |omHa u3 cambIx

IIMPOKO BCTpedarouuxcst GyHKUMN B Hayke U TexHuke. [lapameTpsl m u
$>0 - 310 3amaHHbBIE JAeHCcTBUTENbHBIC Yicha. Hamummre mporpammy Juis
BbIUKcIeHUs 3Toi pyHKIMu npu m=0, s=2 u x=1

11. Hamumure ¢ysknumro  sum 1k (M) Ha Python, xoropas

M
BO3BpAIaeT CyMMy S = le k.
k=1

12. Jlnst 3amaHHOTO ChUcKa a (yHKOMS max W3 CTaHJAapTHOM
oubmmoTeku Python BeraucIsieT cambiii OONBINON AJIEMEHT B a: max (a) .




Hammmmre cBot0 COOCTBEHHYIO peannu3anuio GyHKINU max.

13. Hanummre ¢yHkmuio count pairs(dna, pair), xoropas
BO3BpaIllaeT KOJIMYSCTBO TMOSBICHUHN Mapbl CHMBOJIOB (pair) B CTPOKE,
comepkamerd kox JHK (dna). Hampumep, BBI30OB (QyHKIUH C
nepeMeHHbIMH dna, conepsxkamieit 'ACTGCTATCCATT' u pair --- AT
JOJIKCH J1aBaTh YUCIIO 2.

14.  Tlycts ects (opmyna y(t)=v,t —0.5gt> Hy>KHO paccyuTarh Y
Ui Habopa 3HaueHui t u3 Qaiina co ciaenyrommm Gpopmarom:

v0: 3.00

t:

0.15592 0.28075

0.36807889 0.35 0.57681501876

0.21342619 0.0519085 0.042 0.27 0.50620017 0.528
0.2094294 0.1117 0.53012 0.3729850 0.3932524¢6
0.21385894 0.3464815 0.57982969 0.10262264
0.29584013 0.17383923

Hanumure QyHK1MI0, KOTOpasi CYUUTHIBAET (pailyl U BO3BpalllaeT 3HAYCHHE
Vo BMECTE CO CITUCKOM 3HA4YCHHUH {.

15. Hcnons3ys oubnanoreky matplotlib, moctpoiite rpagux GpyHKIUHN
_ 1 e

h(x)= N B uHTEpBaNe X € [-4.4]

16.  Ilyctp ecTh mpocTeimias mporpamma sl pacyera Ho ¢Gopmyse

y(t)=v,t —0.5gt :

v = 3; g= 9.81; t = 0.6

y = vO*t - 0.5*g*t**2

print (y)
W3meHuTe KoM, Tak 4TOOBI IpOrpaMMa 3a/1aBajia MoJjIb30BaTeli0 BOPOCHI
t=? u v0=?, a 3arem nomyyasa t u v0 M3 IMOJH30BATEIBCKOIO BBOJA C
KJaBuarypsl. CreHepupyure HCKIO4eHHe Tuna ValueError, eciu

3Ha4YeHHE t, BBEJIEHHOE MOJIb30BATEIEM HE MPUHAIIICKUT OTpe3Ky oT 0 u
2v0/g.

17. IlycTth ecTb BekTOp V= (2,3,-1) y GbyHKIMSA
[IpumennTe QYHKOIHIO K KaXKIOMY OJJIEMEHTY BEKTOpa, HCIONb3Ys
BEKTOPU30BaHHBIC OTICPAIIUN M MACCHUBHI 3 OMOJIMOTEKH numpy.

18. Ucnonp3ys OuOIMOTEKYy numpy, CO3MaliTeé MacCuB W  CO
sHauenusmu 0; 0.1; 0.2; ...; 3. Uto OymeT pe3ylbTaTOM BBIMOJHEHUS
BRIpakeHUH w(:], w[: - 2], w[:: 5], w [2: -2: 6]7?

f(x)=x’+xe'+1




