JTabopatopHas pabota Ne 3. Liuknbl

Teopusi 3.1. PacwupeHHbIe ornepamopabl
rnpuceausaHusi

Ecnn nepemeHHyto HeobOxogumMo  yBennuUTb (UK
YMEHbLUNTbL) Ha (MK B) KAKoe-TO Yucro pas, Python no3songaer
NPOCTO 3aMeHUTb npeablayliee 3HadYeHWe MepemMeHHOM Ha

HoBoe. Hanpumep,
counter = counter + 1
summa = summa % 2

UT0ObI HE NPMXOANNOCH NUCATb UMS NEPEMEHHON ABaXb,
MCMNONb3YHT pacLUMPEHHbIe onepaTopbl NpuceamBaHus. [ns

NnPMMEpPOB BbiLle:
counter += 1
summa %= 2

[lpumeyaHue. [lpn 3anucu paclMpeHHOro oneparopa
MexXay 3HaKoM apuMeTUYEecKorn onepauunm U  3HAKOM
paBeHcTBa npobena HeT. MiHaye ByneT BbiBeAeHO coobLieHne
06 ownbke SyntaxError: invalid syntax.

Mpumep
SKBUBaneH
OnepaTtop | ucnonb3oBaH T
usa

Laboratory work Ne 3. Cycles

Theory 3.1. Advanced assignment operators

Watch the video

If a variable needs to be increased (or decreased) by (or in) a certain
number of times, Python allows you to simply replace the previous

value of the variable with the new one. For example,
counter = counter + 1
summa = 2

summa % 2

To avoid having to write the variable name twice, advanced
assignment operators are used. For the examples above:

Note: When writing an advanced operator, there is no space
between the arithmetic operation sign and the equal sign.
Otherwise, the error message SyntaxError: invalid syntax will be
displayed.

E le of

Operator xample o Equivalent
use

+= X+=5 X=X+5

-= X-=2 X=x-2



https://rutube.ru/video/private/554112355fd8d2ae7dbf3ebe3be1b2ea/?p=4ia8lVbgl3CWAymkWpeMng

+= X+=5 X=X+5

e — X—=2 X=X'2

t= x *=10 x=x%*10

/= x/=4 x=x/4

//= x//=4 x=x//4

%= X %=4 X=X%4
rri
IIpyumep 3.1.1) B xome  skcHepuMeHTa - OBAa
rnapaMmeTpa UBMEHSIITCS CJIe Y IOUAM obpazoMm:
BHavaJsie IEPBBIM YyBeIUMUMBaAeTCsS HA 5, 3areM K
pesyneTaTy — npmubaBJssSeTcs — BTOpPOM — IIapaMeTp,
IoCJIe Yero IOJIYUEHHOE BHAUeHMe YMHOXAETCsS Ha
BTOpPOM M, HAKOHEI], BBYMCJIEHHBEIM PE3YJIbLTAaT
HAaIleJio JeJIMTCS Ha BTOPOM IapaMeTp.
rr
a, b = int(input('a: ')), int(input('b: "))
print ('YBemmuymBaemM a Ha 5: a += 5,")
a += 5
print('a =', a)
print ('YBeamuuBaeM HOBOE 3HaAUeHMe a Ha b: a
+=b')

a += b

*= x *=10 x=x*10
/= x/=4 x=x/4
/= x//=4 x=x//4
%= X %=4 X=Xx%4
ek X**=3 X=X**3

LI I |

Example 3.1.1) During the experiment, two
parameters are changed as follows: first,
first is increased by 5, then the second
parameter is added to the result,
the obtained value is multiplied by the

second, and finally, the calculated resul

divided evenly by the second parameter.
LI I |

a, b = int (input ("' 'Y), int(input('b: '
print ('Increase a by 5: a += 5,")

a += b

print('a ="', a)

print ('Increase the new value of a by b:
b'")

a += Db

print ('now a ="', a)

print ('Increase the new value of a by b
times: a *= Db, ")

a *= b

the

after which

t is

))

a +=




print ('renepr a =', a)

print ('YBenmmuuBaeM HOBOE 3HaAuUeHuMe a B b pas:

a *= b,")
a *= b
print ('monyyaem a =', a)

print ('Y HaxommMm ILeJiyl YacTbk OT HOEeJIeHMS a Ha
b: a //=b,")

a //=b

print ('oxkoHYaTeJIBHO,

a =" a)

3apaya 3.1. CpeaHsasa Temnepartypa KOXU paccymTbiBaeTCs rno
dopmyne:

CTT = 0,3 x Trpyab + 0,3 x Tnneun + 0,2 x T6egpo + 0,2 X
TroneHsb.

CooTBeTCTBYHOLLME n3MepeHns Npoun3BoasATCS
nocnegoBaTenbHO. Hannwwute nporpamMmmy, KoTopas
no-ovepeaun 3anpalivBaeT gaHHble U3MEPEHNN, YMHOXaeT Ha

COOTBETCTBYWOLLUNE  KOIPPUUMEHTBI U HakannuBaeT B
nepemeHHon CTT. (Mcnonb3ynte paclMpeHHbIn onepaTtop
npuceanBaHus).

3apaya 3.2. Hanuwwute nporpammy, kotopaa rog Bawero
POXOEHUS OernvUT Hauemno Ha eHb POXAEHUs, a K pesynbraTy
NpubaBnseT yaBOEHHbIN Mecsl poxaeHud. Wcnonbaymte
paclUMpeHHbIA  onepaTtop npucBamBaHusl. BHavane rofg
POXOEHNS NPUCBOMTE MNEPEMEHHOM g, a 3aTeM Npou3BoauTe
BbIYUCIIEHNS C OTOW MNEPEMEHHOW, B Hee Xe nomMmewanTe
pesynstaTt. BbiNnonHAeTcA B HECKONbKO genuctsun. Yucna c
KnasuaTypbl He BBOAATCS.

print ('we get a =', a)

print ('And find the integer part of dividing
a by b: a //=Db,")

a //=Db

print('finally, a =', a)

Task 3.1. Average skin temperature is calculated using the formula:

CTT =0.3 x Tchest + 0.3 x Tshoulders + 0.2 x Thips + 0.2 x Tcalf.

The corresponding measurements are taken sequentially. Write a
program that requests the measurement data in turn, multiplies by
the corresponding coefficients, and accumulates in the CTT variable.
(Use the extended assignment operator).

Task 3.2. Write a program that divides your year of birth by your
birthday and adds twice the month of birth to the result. Use the
extended assignment operator. First, assign the year of birth to the
variable g, then perform calculations with this variable, and place
the resultin it. It is performed in several steps. Numbers are not
entered from the keyboard.




Teopusi 3.2. Lukn for

Linkn B Python 3agaeT noBTOpAlOWIMECA [OENCTBUS.
BoamoxHbl ABe cuTyauun: korga TpebyeTca noBTopuTb Habop
ornepaTopoB 3apaHee 3agaHHOe YNCNO pas3 (MPUMEHSIETCS LMKIT
for), N cnyyau, Korga 41crio NnoBTOPOB HEM3BECTHO, HO 3a4aH0
HEeKoTopoe ycnosue, TMpuU  KOTOPOM  BOCMpOU3BEOEHNE
AeNCTBUN NpekpallaeTcs (UMKn while).

PaccmoTpum BHayvane uukn for.

dopmart 3anucu:
for 1 in range (KOJMYECTBO INOBTOPEHMI) :
[Teso nmria ]

[lpumeyaHue 1. 3pecb 1 — nepemMeHHasa uukna. Moxert
MMeTb, BoOOLLE roBopsi, Ntoboe AOCTynHOEe AN NepemMeHHON
NMS.

[NpumeyaHue 2. OgHOKpaTHOE BbLINOMHEHME Tena uukna
Ha3blBaETCS umepauyueu Yukna.

[lpumeyaHue 3. Kak n ans 3anucm ycrioBHOro oneparopa,
npu onucaHun uukna for obsasartenbHO CTaBUTb ABOETOYME B
KOHLIE NepBON CTPOKKU, a BCE OnepaTtopsbl, BKIOYEHHbIE B TEMNO
LMKNa, HAYMHaThb C OTCTYyNa B YeTblpe npobena.

Theory 3.2. The for cycle

Watch the video

A cycle in Python specifies repeating actions. There are two possible
situations: when it is necessary to repeat a set of statements a
predetermined number of times (the for cycle is used), and cases
when the number of repetitions is unknown, but a certain condition
is specified under which the reproduction of actions stops (the
while cycle).

Let's first consider the for cycle.

The format of the entry:
for 1 in range(number of repetitions):
[cycle body]

Note 1. Here i is the cycle variable. It can have, generally speaking,
any name accessible to the variable.
Note 2. A single execution of the cycle body is called an iteration of
the cycle.
Note 3. As with the entry of a conditional operator, when describing
a for cycle, it is necessary to put a colon at the end of the first line,
and all statements included in the cycle body must begin with an
indent of four spaces.
# Example 3.2.1) Let's look at the code that
will print
# 5 times the saying of F. Bacon "Knowledge
is power":
for 1 in range(5):

print ('Knowledge 1is power')



https://rutube.ru/video/private/837f8c734ec04fbded3c875e906b18bf/?p=-efJfbHqdDZe4G-wZawBfw

# Ilpmmep 3.2.1) PaccMOTpMM KOI, KOTOPBII

pacrneuvaraer
# 5 pas BrickaleiBaHue &. EskoHa '"3HaHME -
cuma':
for i in range(5):

print ('Bxaame - cuuaa')

Ll,VIKJ'I for no3BoJideT YrNpoOCTUTb BBOA AaHHbLIX C
KnasuaTypbl

N NX OQHOTUMHYIO 06PaboTKY.

rr

Ilpmvep 3.2.2) IlporpaMMa CUYMTEIBAET HOaHHEE 3-X
MCIBITAHUI
M BOBBOOMT Kaxrgoe B KBagpar.
rri
for i in range(3):
num = float (input())
print (num, '~ 2 ="',
MTOBTOPSITCS B TeJjle IIMKJIAa
print ('BreimonHeHo ') # KoMaHma HammucaHa 6es
oTcTyra, IMIOSTOMY 3BHaAUeHue BRBoOIMTCS 1 pas,
rmocJjie OKOHYAaHMS IMKJIA.

num ** 2) #

rr

Ipmvep 3.2.3) IporpaMmMa CYMTEIBAET C
KJIaBHUaTypPE pe3yabTaTel 10 MCOBEITaHMIM M HaXOOUT
cpeny HMX HauvMeHBIIeE.

rr

min res = float (input())

for i in range(10) :

The for cycle allows you to simplify data entry from the keyboard
and their uniform processing.

LI I |

Example 3.2.2)
3 tests
and squares each.

LI I |

The program reads the data of

for 1 in range(3):
num = float (input())
print (num, '~ 2 ="',
in the body of the cycle
print ('Done') # the command is written
without indentation, so the value is printed
1 time, after the end of the cycle.

num ** 2) # repeated

LI I |

Example 3.2.3) The program reads the results
of 10 tests from the keyboard and finds the
smallest among them.
min res = float (input())
for 1 in range (10) :

res = float (input())

if res < min res:

min res = res

print ('minimum result: ', min res)
Task 3.3. Write a program that helps a student prepare for a lesson
and repeats the specified medical term 100 times to better
consolidate knowledge:




res = float (input())
if res < min res:
min res = res
print('MMHMA_Araﬂbelf'Zr pesyaeTar: ', min res)
3apaya 3.3. Hanuwwute nporpammy, KoTopasi nomoraet
CTYOEHTY NOoAroTOBUTLCA K 3aHATUIO W ANg  Jfyduwero
3aKpenneHMsa 3HaHuM nosTopdeT 100 pa3  yKasaHHbIN
MeOULNHCKUIA TEPMUH:
B-1. AoyHamus — yMeHbLUeHne 1y NosiHoe npekpawleHme
OeATenbHON aKTMBHOCTM B pesynbraTe HapyLleHUs
HEepPBHO-MbILLIEYHOrO annapara.

B-2. AkuHe3 — OTCyTCTBUE aKTUBHbIX ABWKEHUN.
B-3. bpaankuHesnsa — obuasa 3ameaneHHOCTb ABMKEHUMN.

B-4. Backynut — BocnanieHne CTEeHOK KPOBEHOCHbIX

COCYOB.

B-5. TwunocTteana  —  MOHWXeHWe  NOBEePXHOCTHOW
YyBCTBUTESTbHOCTW.

B-6. [Ouctpodms —  naTofiormyeckoe  COCTOsIHUE,

XapaKkTepusylollee pasnuyHble NPOosiIBIIEHUS pacCTPoONCTBa
nuTaHus.

B-7. XXenesogedpuuyutHaa aHeMna — popma MasiokpoBUs,
obycnoeneHHas A4eduUNTOM Xenesa B opraHu3me.

B-8. 3aboneBaeMocTb — MoKasaTenb pacrnpocTpaHeHUs

V-1. Adynamia is a decrease or complete cessation of activity as a

result of a disorder of the neuromuscular apparatus.

V-2. Akinesia is the absence of active movements.

V-3. Bradykinesia is a general slowness of movement.

V-4. Vasculitis is an inflammation of the walls of blood vessels.

V-5. Hypoesthesia is a decrease in superficial sensitivity.

V-6. Dystrophy is a pathological condition characterizing various
manifestations of an eating disorder.

V-7. Iron deficiency anemia is a form of anemia caused by iron
deficiency in the body.

V-8. Morbidity is an indicator of the prevalence of diseases detected
and registered during the year among the population (calculated
per 100, 1000, 10,000 or 100,000 inhabitants).

V-9. Injection is a method of parenteral administration of drugs or
diagnostic agents into the body.

V-10. Capillaries are the thinnest vessels of the microcirculatory bed
through which blood and lymph move.




B6ones3Hewn, BbISIBNEHHbBIX U 3aperncTpupoBaHHbIX B TEYEHNE
roga cpeawn HaceneHust (ncumcnsaercsa Ha 100, 1000, 10 000
nnm 100 000 xuTtenen).

B-9. NHbekumsa — cnocob napeHTeparbHOro BBeaeHnA B
OopraHn3m nekapcrBeHHbIX TN ONarHoOCTU4eCKnx cpeacTB.

B-10. Kanunnapbl — caMble TOHKOCTEHHble COocCyabl
MUKPOLMPKYIIATOPHOIO pycria, Mo KOTOpbIM OBWXeTcHA
KpOBb 1 Niumada.

B-11. Jllnmpa — xunagkaqa TkaHb opraHu3ma, cogepkallasics
B NUMdraTU4eCKNX cocygax u ysnax.

B-12. MurpeHb — 3aboneBaHue, XapakTepusyloLleecs
NpUCTynoobpasHon, NpPeumMyLLeCTBEHHO OAHOCTOPOHHEWN,
rOrflIOBHOWM 6onbio, KoTopas conpoBoOXaaeTtcs

BeretatuBHbIM HapyLleHNAMN.

B-13. HeBpuThl — nopaxeHus OTAENbHbIX
nepudepnyecknx HepBoB PasIM4yHOM ITUOSTOTUN.

B-14. OpraH — o06ocobneHHas 4acTb OpraHum3ma,
BbINONHSAOLLAA onpeaerneHHble cneundunyeckne pyHkumn.
B-15. Matonorma  —  3aboneBaHue;
oTnuyarLeecsa oT HOpMbI.

COCTOSIHUE,

B-16. Paspe3 — pacceyeHuMe KOXM WU  CIU3UCTOM
000M04KKM 1 nognexawmnx MArkux TKaHew.

B-17. CumntoMm — npu3HaK 00ne3Hn, He CBOWCTBEHHbIN

V-11. Lymph is a liquid tissue of the body contained in the lymphatic
vessels and nodes.

V-12. Migraine is a disease characterized by paroxysmal,
predominantly one-sided, headache, which is accompanied by
autonomic disorders.

V-13. Neuritis is damage to individual peripheral nerves of various
etiologies.

V-14. An organ is a separate part of the body that performs certain
specific functions.

V-15. Pathology is a disease; a condition that differs from the norm.
V-16. Incision is a cut in the skin or mucous membrane and
underlying soft tissues.

V-17. Symptom is a sign of a disease that is not characteristic of a

healthy organism, used for diagnosis and prognosis of the disease.

V-18. Thrombus is a compacted mass of coagulated blood or lymph
that formed during life in the bloodstream or lymphatic system.

V-19. Pharmacology is the science of the effect on the body of
chemical compounds used to treat, prevent, and diagnose human
diseases.




300pOBOMY OpraHM3my, UCNOSb3yeMbI AN ANArHOCTUKN K
nporHo3a 3abonesaHus.

B-18. TpoMb6 — ynnoTHEHHasi Macca CBEPHYBLLENCS KPOBU
unn  numdbl, obpasoBaBLIAsACA  MPWKU3HEHHO B
KPOBEHOCHOM Ui NUMdaTU4eCcKoM pycrie.

B-19. ®apmakonoruss — Hayka O OeWUCTBUMM Ha OpraHusm
XUMUYECKUX COEOVHEHUN, NPUMEHSIEMbIX AN JIeYEeHUs,
NPOUNIaKTUKMN N ANArHOCTUKM BonesHen Yenoseka.

B-20. lllok — naronorM4yecknn npouecc, pas3smBatoLMNCA
BCNenCTBME PacCTPOUCTB HenporymopanbHOW perynsuum,
BbI3BaHHbIX 9KCTPEMarnbHbIMU BO3AENCTBUSIMW.

3apava 3.4. Ecnu BBegeHO uucno, Gonbliee Homepa
Bawero BapuaHTa, TO BbIBECTM Ha 3KpaH HOMEp BapuaHTa
CTONbKO pa3, kakoB Baw rog poxaeHusi, nHade, - 3 pasa
NOBTOPUTL AeHb Baliero poxgeHud. BblBOAUTb YMcna B ogHy
CTPOKY, Yepes CUMBOST «*».

3agaya 3.5. [pu npoBeaeHun  unccrieqoBaHUSA
3aboneBaHus, rpynbl UCNbITYEMbIX 3aKkoaMpoBanu bykeamm A,
B, C, D 1 E. Hanucatb nporpammy, koTopas neyataet B ctonbed
3aboneBaHNsa nauueHTa ¢ y4eToM peunamsoB. [ns BbiBoaa
MOBTOPSIOLLIMXCH 3HAYEHUI UCTIONBb30BaTh LINKI.

V-20. Shock is a pathological process that develops as a result of
neurohumoral regulation disorders caused by extreme effects.

Task 3.4. If a number greater than your variant is entered, then
display the variant on the screen as many times as your year of
birth, otherwise, repeat your birthday 3 times. Output numbers in
one line, separated by the symbol "*".

Task 3.5. During the study of the disease, the groups of subjects
were coded with the letters A, B, C, D and E. Write a program that
prints the patient's disease in the column, taking into account
relapses. To output repeating values, use a cycle.
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Teopus 3.3. U3meHeHuUe nepeMeHHOU YukKna

Ana  3agaHns  NepeMeHHblX  Uukna  TpaauLMOHHO
NCNonb3ytT OYKBbI i, j, k NN HMWKHEE NOAYEpPKUBAHME «_»,
ecnn obpalleHne K NepeMeHHOW B Tene uukna He
npeanonaraeTcs.

PaccmoTpum Ha npumepe, Kak M3MeHsieTcsl nepemMeHHas
npun BbINOJIHEHNN LIUKIA.
# Ipumep 3.3.1) BreBOO Ha SKpPaH NEPEMEHHOM
IMKJIIa
for i in range(5):
print (i)

[lpumeyaHue. [llepemeHHas uukna «npoberaeT» Bce
3HayeHUs w3 3agjaHHoro pAuanasoHa. B npumepe Bblwe
nocnefoBaTeribHOCTb BCexX LUenbliXx 4ucen oTr 0 go n-1
reHepupyeTtcs npu NOMOLLN PYHKLMN range(n).

# Ilpmmep 3.3.2) BrRBOO HYMEPOBAHHOI'O CIIMCKA
MalLuMeHTOR.
for i in range(10):
x = 1input ('Beegure OMO:'")
print ('lagmenrt ', i, x)
3adava 3.6. Hanucatb nporpammy, KoTopasi BbIBOOUT Ha
3KpaH KyObl BCeX LenbliX Yymcer, HaumHasa ¢ 0, 4o yucna Bawero
POXOEHWNSA BKITIOYNTESNBHO B popmare:
0->0
1->1
2->8
3 ->27

Theory 3.3. Changing the cycle variable

Watch the video

The letters i, j, k or the underscore " " are traditionally used to
define cycle variables if the variable is not supposed to be accessed
in the cycle body.

Let's look at an example of how a variable changes during cycle

execution.
# Example 3.3.1)
variable

Displaying the cycle

for 1 in range(5):
print (i)

Note. The cycle variable "runs" through all the values from the
specified range. In the example above, the sequence of all integers
from 0 to n-1 is generated using the range(n) function.

# Example 3.3.2)
of patients.

for 1 in range (10) :

input ('Enter Full Name:')
print ('Patient #', i, x)

Displaying a numbered list

X:

Task 3.6. Write a program that displays the cubes of all integers,
starting with 0, up to and including your birthday, in the format:
0->0

1->1

2->8

3->27



https://rutube.ru/video/private/1ba077189d2aab27a97eabaaff0eaa0e/?p=pv40uFkeSdp_hIId8C1-0w

3apgava 3.7. Hanuwwute nporpammy, KoTopasi BbIBOAWT

Tabnuuy yMHOXeHUs1 BCeX Uudp Ha HOMep Ballero BapuaHTa.
Pesynerat BbiBEAUTE

B hopmare:
0 x [Homep BapuaHTa] =0
1 X [HoMep BapuaHTa] = ...

Task 3.7. Write a program that displays the multiplication table of all
digits by your variant. Display the result
in the format:

0 x [variant] =0

1 x [variant] = ...




Teopus 3.4. lNlonnHasi cmpykmypa oriepamopa for

Ecnn Heobxoaumo, 4YTOoBbI  nNepemMeHHas  uukKna
N3MEHsNacb B WHbIX Npedenax, YemM OMNuUCaHHble Bbile, TO
NpuUMeHsieTcs nonHas doopmMa 3annucn QYHKUUK range ¢ TpEMS
napameTpamMu.

dopmart 3anucu:

for 1 1in range(start,
[Tesro nmKia ]

rae start —HadanbHOe 3Ha4YyeHue (No-ymMonyaHuio paseH 0);

Stop — KOHeYHOoe 3HaveHue (Bceraga He BKNHYeHOo);

step— Wwar (No-yMmon4yaHuio paBeH 1).

[lpumeyaHue.
-pyHKUMA range ()
3afaH napameTp stop.
-pyHKUMA range ()
3agaHbl start u stop.
-pyHKUMA range () C TpeMA aprymeHTamu, o3Ha4daeT, 4To
3ajaHbl start, stop,

stop, step):

C OAHMM aprymeHtom, O3Ha4aeT, 4TO

C ABymMA aprymeHtamu, O3HadaeT, 4TOo

step.

[TlpumeyaHue 1. Ecnu nepBbln napameTp 6onbLue BTOPOro,
TO OYHKUUSA range() reHepUpYeT NMycTyto NocnenoBaTesibHOCTb.

[lpumeyaHue 2. step MOXeT ObITb oTpuuaTernbHbIM, HO
Torga start pOormkeH ObiTb Gonblie, 4vem stop. [lycras
nocnefoBaTesibHOCTL B 3TOM Cllydae reHepupyeTcs, ecnu
nepBbIN NapaMeTp MeHbLLE BTOPOrO.

[IpumeyaHue 3. ®OyHKUMA range() MOXET reHepupoBaTtb
TONbKO Lerble Yncna, BKoYasa oTpuuaTenbHble.

Theory 3.4. Full structure of the for operator

Watch the video

If it is necessary for the cycle variable to change within limits other
than those described above, then the full form of the range function
with three parameters is used.

Writing format:
for 1 in range(start,
[cycle body]
where start is the initial value (defaults to 0);
stop is the final value (always not included);
step isthe step (defaults to 1).
Note.
- the range() function with one argument means that the stop
parameter is specified.
-the range() function with two arguments means that start
and stop are specified.
- the range() function with three arguments means that start,
stop, step are specified.

stop, step):

Note 1. If the first parameter is greater than the second, the range()
function generates an empty sequence.

Note 2. step can be negative, but then start must be greater than
stop. An empty sequence in this case is generated if the first
parameter is less than the second.

Note 3. The range() function can only generate integers, including
negative ones.

Note 4. The step value cannot be zero - this will result in a
ValueError.



https://rutube.ru/video/private/b8809f9803e9743e987967d99cd1eb54/?p=ZRRnnwwmo7xXbmUBf_0LKA

[lpumedaHue 4. BenuumHa wara He MOXET pPaBHATbCA
HYIIH0 — 9TO NpUBEAET K ownbke ValuekError.

lMpumepbi ucnonb3oeaHusi pyHKUUU range()

NMocnepoBaTenbHOCTbL

BbizoB HKUUU
ses el yucen

range (10) 0,1,2,3,4,5,6,7,8,9

range (1, 10) 1,2,3,4,5,6,7,8,9

range (3, 7) 3,4,5,6

range (7, 3) rycras
nocrneanoBaTtesibHOCTb

range (2, 15, 3) 2,5,8,11,14

range (9, 2, -1) 98,7,6,5,4,3

range (3, 10, -2) rycras
nocrnegoBaTesyibHOCTb

# Ipmmep 3.4.1) I[Hpmumeprel paboThl IMKJjIa for.
print ('range(1,11)")

print('i: ',end=" ")
for i in range(1,11):
print(i,end=" ")

print (end='\n\n")
print ('range (-5,55)")

Examples of using the range() function

Calling the function Sequence of numbers

range (10) 0,1,2,3,4,5,6,7,8,9

range (1, 1,2,3,45,6,7,8,9

range (3, 7) 3,4,5,6

range (7, 3) empty sequence

range (2, 15, 3) 2,5,8,11, 14
range (9, 2, -1) 9,876,5,4,3
range (3, 10, -2) | emptysequence

# Example 3.4.1) Examples of the for cycle.
print ('range(1,11)")
print('i: ',end=" ')
for 1 in range(1l,11):
print(i,end=" ")

print (end="'\n\n")
print ('range (-5,55) ")
print('i: ',end="' ")
for 1 in range(-5,55):




print('i: ',end=" ")
for i in range(-5,55):
print(i,end=" ")

print (end="\n\n")
print('range(11,1) ")
print('i: ',end=" ")
for i in range(11,1):
print(i,end=" ")
print (end='-nycras nocienoBaTENIEHOCTE ')

print (end="\n\n")
print('range(1,11,2)")

print('i: ',end=" ")
for i in range(1,11,2):
print(i,end=" ")

print (end="'\n\n")
print ('range (-5,55,10) ")

print('i: ',end=" ")
for i in range(-5,55,10):
print(i,end=" ")

print (end="\n\n")
print('range(11,1,-1)")

print('i: ',end=" ")
for i in range(11,1,-1):
print(i,end=" ")

print (end='\n\n")

print ('range (55,-5,-10)")
print('i: ',end=" ")

for i in range(55,-5,-10):

print (i,end="' ")

print (end="'\n\n")
print ('range (11,1)")
print('i: ',end=" ")
for 1 in range(11,1)
print (i,end=" ")
print (end="'-empty sequence')

print (end="'\n\n")

print ('range(1l,11,2)")

print('i: ',end="' ")

for 1 in range(1,11,2):
print (i,end=" ")

print (end="\n\n")

print ('range (-5,55,10) ")

print('i: ',end=" ")

for i in range(-5,55,10):
print (i,end="' ")

print (end="'\n\n")

print ('range(11,1,-1)")

print('i: ',end="' ")

for 1 in range(11,1,-1):
print (i,end=" ")

print (end="'\n\n")

print ('range (55,-5,-10)")

print('i: ',end="' ")

for 1 in range(55,-5,-10):
print (i,end=" ")




print(i,end=" ")
print (end="\n\n")
print ('range(1,11,-1)")

print (end="'\n\n") print('i: ',end=' ")
print('range(1,11,-1)") for 1 in range(1l,11,-1):
print('i: ',end=" ") print (i,end=" ")
for i in range(1,11,-1): print (end="'-empty sequence')
print(i,end=" ")
print (end='-nycras HocienoBaTeJIBHOCTE ') Task 3.8. Write a program that outputs numbers from the interval
from your birthday to the year of your birth inclusive, with a step
3apava 3.8. Hanuwnte nporpammy, Kotopast BbIBOAUT equal to your variant, in one line, separated by the symbol ";".

4yucna nu3 NpomMexyTka oT AHA Ballero poxaeHusa oo roga
Baluero poxgeHus BKIOYMTENBHO, C LLarom, pasHbiM Bawemy
BapuaHTy, B OOHY CTPOKY, Yepe3 CUMBOI «;». Task 3.9. Write a program that outputs all integers from the

interval in decreasing order (use a negative cycle step):
3adayva 3.9. HanunwwuTte nporpammy, KoTopasi BbIBOAUT B

nopsigke yObiBaHUA BCe Uenble 4yuicrna u3 NpoMexyTka V-1. [-10; 10]

(ucnonb3ynTe oTpuuaTesibHbIN War uuknay): V-2. (-5; 4]
B-1. [-10; 10] V-3, [-8; 7)
B-2. (-5;4] V4, (=9;11)
B3 [-87) V-5 [-3; 18]
B4 (-9;11) V6. (=6;15]
B5. [-3;18] V-7, [-11;5)
B-6. (-6;15] V-8. (-4;12)
Bz 1-11;5) V9. [-7;14]
B8 (-412) V-10.  (-11; 3]
B-9.  [-7;14] V-11.  [-9; 10)
B-10. (-11; 3] V12, (~13; 16)
B-11. [-9;10) V-13. [-17;5]

B-12. (-13;16) V-14.  (-14; 4]




B-13.
B-14.
B-15.
B-16.
B-17.
B-18.
B-19.
B-20.

[-17; 5]
(=14, 4]
[-7; 25)
(-23; 8)
[-12; 22]
(=34, 3]
[-11; 55)
(—44; 4)

V-15.
V-16.
V-17.
V-18.
V-19.
V-20.

[-7; 25)
(—23; 8)
[-12; 22]
(=34; 3]
[-11; 55)
(—44; 4)




Teopus 3.5. ukn while

Linkn while HyXeH Torga, Korga 3apaHee He U3BECTHO
4YMCNo UTepauyun.

dopmart 3anucu:
while [ycmoBue]:

Theory 3.5. While cycle

Watch the video

The while cycleis needed when the number of iterations is not
known in advance.

Writing format:
while [condition]:

[cycle body]
(while the condition before the mandatory colon is met, execute the
commands written with an indent of four spaces, as soon as the
condition is met, exit the cycle).

Note 1. If the condition is false before the cycle, then no iterations
will be performed.

Note 2. If the condition cannot be met, an infinite cycle will result.
The cycle body must provide for changing the condition to false,
some stop value.

Note 3. The condition can contain logical operations and,
not.

or,
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Example 3.5.1) The program will print 5 times
the statement by F. Bacon "Knowledge 1is
power" using the while cycle:

LI I |

i=20

while 1 < 5:
print ('Knowledge is power')
i+=1



https://rutube.ru/video/private/4677d9948bd23ecebbc2f8a30911c98a/?p=7sxJO1URuiKUyGvIcFRkCw

[Tesro nmria]
(noka ycnoBue, cTosilee A0 00s3aTenbHOro OBOETOuUUS,
BbINOMHAETCH, — Aenan KOMaHAbl, 3anMcaHHble C OTCTYMNOM B
YyeTblpe npobena, Kak TOMNbKO YCroBuMe BbINOMHEHO — BbIXOA U3
LmKna).

[lpumedaHue 1. Ecnn ycnoBue NOXHO OO UMKMA, TO He
ByneT nponsBeaeHo HM OQHOM UTepaLmn.

[IpumeyaHue 2. Ecnn ycrioBre He MOXET BbITb BbIMOMHEHO,
nonyuntcs 6eckoHeuvHbl UMK, B Tene umkna OomKHO BbiThb
npeaycMOTPEHO U3MEHEHME YCITOBUS Ha JIOXKHOE, HEeKOTopoe
CTOMN-3Ha4YeHune.

[lpumeyaHue 3. YcrnoBue MOXET coaep)XaTb Jormyeckue
onepauuv and, not.

or,

rr

Ipmvep 3.5.1) Ilporpamma pacneuaTaeT 5 pas
BEICKA3BEIBAHME

®. BskoHa "BHaHme - cumia'" Opu ODOMOIDA IIMKJIA
while:
rri
i =20
while i < 5:
print ('3HaHme - cumaa')
i +=1

rr

Ipmvep 3.5.1)7 Ilporpamma pacnevaraeT 5 pas
BEICKA3BIBAHME
®. bEskoHa "BHaHMe -
while (True) :

rr

cuia'" npu noMmomps LMKJIA
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Example 3.5.1)" The program will print 5
times the statement

by F. Bacon "Knowledge 1s power" using the
while (True) cycle:
LI I |
i=20
while True:
if i < 5:
print ('Knowledge 1s power')
i +=1
else:
break

Task 3.10. Write a program that duplicates on the screen the names
of drugs entered from the keyboard until "Enough!" is entered.

Task 3.11. Real numbers are entered from the keyboard. Write a
program that displays their squares until O is entered.

Task 3.12. Write a program that numbers and displays all lines
entered from the keyboard until "@&@" is entered (without
external quotes). Consider the cases: while [condition] and while
True.




i =20
while True:
if 1 < 5:
print ('BHanme - cumaa')
i +=1
else:
break

3apaya 3.10. Hanuwmnte nporpammy, Kotopasa Aybnupyet Ha
9KpaHe HasBaHWs BBOAUMBLIX C KraBumaTypbl JIEKApPCTBEHHbIX
npenapartos, Noka He ByaeT BBEAEHO «XBaTUT!».

3apaya 3.11. C «knaBuaTypbl BBOOATCA [OeWCTBUTENbHbIE
yucna. Hanncatb nporpammy, KoTopas BbIBOAWUT Ha 3KpaH UX
KBagpaTbl, MOKa He BBeAEH 0.

3apgaya 3.12. Hanucatb nporpammy, KoTopad HYMepyeT WU
BbIBOOMT Ha 3KpaH BCe BBELEHHbIe C KraBuaTtypbl CTPOKW, A0
Tex nop, noka He BBEAEHO «@&@» (6e3 BHELLUHUX KaBblYEK).
PaccmoTpeTb cnydau: while [ycrioBue] n while True.

Teopus 3.6. Ucnonb3oeaHue yUKoe8 Osisl I/iIeMeHMapHbIX
nodcyemos

OAna  HanucaHuMa  Koda  HaxoXOeHuss  Konu4yecTsa
KakuX-nnbo 3Ha4YeHWuil, CyMMbl UNN MPOU3BEAEHUA B LIMKNE
CYLLIECTBYET HECKOIMbKO OCOBEHHOCTENA:

Theory 3.6. Using cycles for basic calculations
Watch the video

There are several features for writing code for finding the number of
any values, sum, or product in a cycle:

- when accumulating any values in a variable during a cycle, this
variable must first be assigned an initial value (before executing the
cycle body).

- if a quantity or sum is being counted, the initial value of the
counter variable is usually 0, unless otherwise stated in the
condition.

- if a product is being counted, the initial value is 1, unless otherwise
required.

1. Counting the number of iterations for a certain condition.

#Example 3.6.1)
and determines how many of them are greater
than the entered n.
n = float (input ('Enter n:
counter = 0
for 1 in range (10):

num = int (input ('Enter a number:

if num > n:

counter += 1

print ('There were entered’,

greater than',

the program reads 10 values

"))

"))

counter, 'wvalues

n)

Note. To count the number, we increase the counter by 1 at each
iteration that satisfies the specified condition.



https://rutube.ru/video/private/60932ac7909f477b40efc78b1d6d4699/?p=mc9JLbc96p-QPItgFGB4tw

-MPY HaKoONSIEHUN B NEPEMEHHON KakuxX-rinbo 3Ha4YeHun B
X0o4€e UuuKna [aHHOM NEePEMEHHOW HYXHO npeaBapuTeENnbHO
NPUCBOUTL HavaribHOE 3HayYeHue (OO0 BbINOMHEHNA Tena
LuMKna).

-eCNU  NoACYUTLIBAETCA KOMWYEeCTBO WNM CyMMma, TO
HayanbHOEe 3Ha4YyeHne nepeMeHHON-cHeTYnKa obbIvHO 0, ecnn B
YCIOBWUM HE CKa3aHo NHOoe.

-eCNnn NOACYNTLIBAETCA NPOu3BedeHne, TO 3a HavasibHoe
3HayeHue bepeTcs 1, ecnn He TpebyeTcs UHoe.

1.lModc4yem Konu4dyecmea umepauyul Mo HEKOMoOPoOMy
yCJ108UI0.
#lpumep 3.6.1) nporpamMMa CUMTHBAET 10
3HAUEHUNM U OoIpenejiseT, CKOJIBKO M3 HUX OoJible
BBEIIEHHOTO n.
n = float (input ('Brenure n:
counter = 0
for 1 in range (10):
num = 1int (input ('Brengure 4YmMcCioO:
if num > n:
counter += 1
print ('Bruio BBEeIeHO',
onpmux"', n)

"))

"))

counter, ' 3HaAUEeHUN,

ngmeanue. [na nogocyeta kKonwnyecTtBa yBeNnmM4nBaem
CYEeTYMK Ha 1 npwm Kakgoun yﬂOBﬂeTBopﬂKnueﬂ 3alaHHOMY
yCnoBuio ntepauunin.
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[Tpumep 3.6.2)
KOJIMUECTBO

[lporpamMMa—IOMOUHMK cumuTaeT

LI I |

Example 3.6.2)
the number of

The assistant program counts

medications prescribed by the doctor. First,
it asks

how many appointments are prescribed, asks
the patient to enter "+"

1f the medication has been taken and "-" if

the patient has missed the appointment.
Then, if “+” 1is entered, 1t displays on the
screen which

dose of this medicine it is and how much is
left,

if “-” it prints the text “Don’t forget to
take the medicine

next time!”, otherwise -
understand, repeat.”

As soon as the prescription is completed,

displays the corresponding entry.

“I didn’t

it

n = int (input ("Enter the number of doses: "))
counter = 0 #set the initial value of the
counter

while counter != n:
tag = input("+ or -")
if tag == "+":
counter += 1 #increment the counter
when the condition is met
print ("You took your medicine",

counter, "times, remaining: ", n - counter,
"times")




IPMEeMOB JIEKapCTB 10 Ha3HAUEHMI Bpauva. BHauajse
3anpammMBaeT
CKOJIbKO TIPMEMOB HalHaueHO, IMPOCUT OOJBHOTO

BBECTU «+»,

ecJu JIeKapCTBO
[IPONYCTUJI [IPUEM.
3aTeM, €eCcJIM BBEeIEH
KakKou

3TO I[IO CUeTy IIpMeM IaHHOI'O CpeICcTBa M CKOJIBbKO
oCcTajJsioCh,

BEIIIMTO M «—», ecJu OO0JIbHOM

«+», TO BEIBOIMUT Ha SKpaH,

ecyIiMm «—» IeuvaTaeT TekcT «He 3abyabTe BHIUTH
JIEKAPCTBO B
cJle nyoumn pas!», MHaue - «He IOHAJI,

nopTopmM.». Kak TOJIBKO
Ha3HadeHMe BEHIIOJHEHO,

3alllChb .
T

BHIBOIOUT COOTBETCTBYIOUYIO

n = 1int(input ('BBeauTe KOJMUECTBO IIPUEMOB :
"))
counter = 0 #3amaeM  HauvaJbHOE 3HAUYEeHUE
cueTuukKa
while counter != n:
tag = 1input/()
if tag == '"+':
counter += 1 # yBeJIVMUMBAEM CUETUUK
MIPM BHIIOJIHEHUNM YCJIOBUS
print ('Bel nOpuHSIM JiekKapcTBO',
counter, 'paz, oOCTaJIOCh: ', n - counter,
'paB')

elif tag == '-"':

elif tag == "-":
print ("Don't forget to take your
medicine next time!")
else:
print ("I didn't get 1it,
print ("Treatment completed.")

repeat it.")

2. Calculating the sum in a cycle based on a certain condition.
LI I |

Example 3.6.3)
the spread of temperature fluctuations
intensive care patients during the day
(measured at l-hour intervals), it is
necessary to determine its average daily
value. To do this,

the sum of the input values is found in the
cycle and divided by the number of

measurements.
L A |

To determine the magnitude of
(t) of

sum = 0
for i in range(24): # 24 temperature
measurements are taken per day

t = float (input())

sum += t
average t = sum / 24
print ('The average daily temperature was: ',
'5.1f'" %average t)




print ('He 3abynabTe BHIUTHL JIEKAPCTBO B
crenpywommy paz3!')
else:
print ('He noHss, noeTopure.')
print ('JleueHrue OKOHUYEeHO.')

2.Modcyem cyMmbI 8 LUKIIe N0 HEKOMOPOMY yCJI08UIO.

L A |

[Iprmep 3.6.3) Hisa onpenesieHud BEeJIMUMHEL
pazbpoca koJebaHUM

TeMIIepaTypPEh (t) PEaAHMMAUMOHHEIX  OOJIBHEIX B
TeueHre CYTOK

(m3MepsgeTcd C MHTepBajioM B 1 uyac), Tpebyercsd
omnpenesiMTh €€ CpelHeCyTOdYHOe 23HadeHue. [ng
STOTO B LMKJIE HAXOIOUTCHA

CyMMa BBOIOVMEBIX rmoxkasaTesien |zt OeJIinTCHAd Ha

KOJIMUECTBO M3MEPEHUN.
L |

sum = 0
for i in range(24): # Ba CyTKM IPOMU3BOOUTCH
24 m3MepeHMSa TeMIepaTyph
t = float (input())
sum += t
average t = sum / 24
print ('CpenHecyToUHasa
', '$S.1f' %Saverage t)

TeMIIepaTypa cocCTaBMIia:

LI I |

Example 8.6.3)" Analog of the previous
example for while:

sum = 0

counter = 0

while counter < 24:

t = float (input ('Enter the temperature:
"))

sum += t # calculate the sum of
measurements

counter += 1 # increase the hour counter
average t = sum / counter
print ('The average temperature was: ',
saverage t)
Note. To calculate the sum, at each iteration that satisfies the given
condition, we increase the counter by a certain number.

10
°

LIfT

LI I |

Example 3.6.4) The program calculates the sum
of the results of temperature measurements of
intensive care patients entered from the
keyboard during the day (t), until a negative
number is entered. And then it finds their
average value (there is no analogue for for -
the number of values entered is not known in
advance) .

LI I |

t = float (input ('Enter the value:
sum = 0

counter = 0

"))




[Ipumep 8.6.3)' AHajior

npuMepa njd while:
L |

npensnyumero

sum = 0

counter = 0

while counter < 24:
t = float (input ('BBemurTe Temneparypy: '))
sum += t # NOIOCUMTHIBAEM CYMMY M3IMEPEHUM
counter += 1 # yBeJIMUMBAEeM CUETUMK UYaCOB

average t = sum / counter

print ('CpenHasa TeMIeparypa cocTaBMia: 'y
'$.1E
Faverage t)

[lpumeyaHue. [Ons nogcveta CyMMbl  MPU  Kaxgom
YAOBIIETBOPSIOLLEN 3ajaHHOMY yCroBuIO nTepauum
yBennymneaem cHeT4mK Ha HEKOTopoe YnCrio.

L |

[lpumep 3.6.4) IlporpaMMa I[OOOCUMTEHBAET CYMMY
BBOOMMEIX C

KJIaBMATYypPhEl pPes3yJbTaTOB U3MEPEHUM TeMIlepaTyp:rl
PEeaHMMAlMOHHEIX OOJIbHEIX B TeueHue CyTok (t),
IOKa He BBEIOEeHO OTpullaTeJIbHOe UMuCJOo. VM 3aTeM

HaxXxOoOMUT WMX CpelHee 3HaueHue (aHajora nnga for

HeT — KOJIMUECTBO BBOIMMEIX ZBHAUEHUNM BapaHee He
M3BECTHO) .

LI I

t = float (input ('BrenuTe 3HaueHue: '))

sum = 0

counter = 0

while t >= 0:
sum += t # HoIgCuUMTHBAEM CYMMY 3HAUeHUN

while t >= O0:

sum += t # calculate the sum of values

counter += 1 # count the number of
measurements

t = float (input ('Enter value: "))

average t = sum / counter
print ('Average temperature was: ', 'S.
saverage t)

3. Calculating the product in a cycle according to some condition.

LI I |

Example 3.6.5) The program counts the number

of ways to arrange objects in a laboratory

cabinet if the order of their arrangement 1is

not important (Number of permutations P n=n!)

LI I |

n = int (input ('Enter a number

Pn=1

for i in range (2,
P n *= 1

print (P_n)

"))

n+l):

Note. To calculate the product, at each iteration that satisfies the
given condition, we increase the counter by a certain number of
times.

Task 3.13. Write a program (use the extended assignment operator)
that reads 10 integers from the keyboard and determines:




counter += 1 #
M3MEPEHUN

t = float (input ('BBegmuTe 3HaUeHUE:
average t = sum / counter
print ('CpenHess TeMIeparypa

'$.1f' %average t)

CUunTaeM KOJIMYeCTBO

"))

CcCoCTapmMmiia: ’

3.Moacuer npou3seneHnA B LUKIe no HEKOTopomy
yCnoBuio.
L |
[lpumep 3.6.5) IlporpaMMmMa HOOOCUMTEIBAET UMCJIIO
CrIoCOOOB pPACCTaHOBKM IIpPeIMeTOB B JIabopaTOpPHOM
mxady, ecyauM NOPAOOK MX PacCIlOJIOXEeHMS He BaxeH

(Uncrno nepecTaHoBOk P n=n!)
LI I

n = int (input ('Beegure uymciuo '))
Pn=1
for 1 in range (2, n+t+l):
Pn *= 1
print (P _n)

[lpumeyaHue. Ana nogcyeta NpPoM3BEOEHUST MPU Kaxaom

YOOBMNETBOPSAOLLEN 3agaHHOMY yCIOBMIO nTepaumm
yBENM4MBaEeM CHETUMNK B HEKOTOPOE YNCIO pas.
3apaya 3.13. Hanucatb nporpamMmy  (MCNOMb3ynTe

pacLUMPEHHbI onepaTop NpUcBanBaHWUs), KOTopas CYNTbIBAET
C knaemaTypbl 10 LenbiX YACEN N ONPEaEnseT:

B-1. ckonbKo M3 HUX Bonblle HoMepa BalLEero BapMaHTa u
CKOJTbKO — HEYETHbIX.

V-1. how many of them are greater than the number of your variant
and how many are odd.

V-2. how many of them are even and how many are less than the
number of your variant.

V-3. how many of them are equal to the number of your variant and
how many are not evenly divisible by it.

V-4. how many of them are divisible by your variant

and how many are greater than twice your variant.

V-5. how many of them are not divisible by your variant and how
many are less than three times your variant.

V-6. how many of them are less than or equal to two times your
variant and how many are divisible by it.

V-7. how many of them are not divisible by two times your variant
and how many are greater than or equal to your variant.

V-8. how many of them are in the range [0; 8] and how many are
divisible by your variant.

V-9. how many of them are not divisible by three times your variant
and how many are in the interval (0; 9).

V-10. how many of them are in the interval [0; 10) and how many
are divisible by your variant.




B-2. CKOMbKO M3 HUX YETHbIX U CKOJTbKO — MEHbLLIE HOMepa
BaLlero BapuaHTa.

B-3. CKOMbKO M3 HUX paBHbl HOMEpPY Ballero BapunaHta u
CKOJ1bKO HauesJ10 He AennTtcd Ha Hero.

B-4. CKOSMbKO M3 HUX HaUeno OenuTtcs Ha HOMEpP Ballero
BapunaHTa U CKOJIbKO — oonbLe yOBOEHHOIo HOMepa Ballero
BapuaHTa.

B-5. CKOMbKO M3 HUX HaLero He AennuTca Ha HOMEP BaLLEero
BapnaHTa U CKOJIbKO — MeHblUe YTPOEeHHOro Homepa Ballero
BapuaHTa.

B-6. CKOMbKO W3 HUX MEHbLUE UMK paBHbl yOBOEHHOMY
HOMEpPY Balwlero BapmaHTa MU CKOJIbKO — Haueno OEerinTcA Ha
Hero.

B-7. cKONbKO M3 HWUX Haueno He OenuTcA Ha yOBOEHHbIN
HOMEp BalLEro BapuvaHTa M CKOSMbKO — OOnblUe UM paBHO
HOMepy BapuaHTa.

B-8. CKOIbKO M3 HUX NEXUT B AgnanasoHe [0; 8] N CKOSIbKO —
Haueno gennTtcAa Ha Homep Ballero BapunaHTta.

B-9. CKONbKO M3 HUX HALENo He OEenuUTCS Ha YTPOEHHbIN
HOMep Ballero BapuaHTa U CKOINbKO — NEXUT B MHTepBane (0;
9).

V-11. how many of them are divisible by your variant
and how many are in the range [0; 11].

V-12. how many of them are not divisible by the number of your
variant multiplied by five and how many are not more than 12.

V-13. how many of them are not less than 13 and how many are not
divisible by twice the number of your variant.

V-14. how many of them are divisible by half of the number of your
variant and how many are in the interval (0; 14].

V-15. how many of them are equal to four times the number of your
variant and how many are divisible by 15.

V-16. how many of them are not divisible by the number of your
variant and how many are in the range [0; 16].

V-17. how many of them are divisible by twice the number of your
variant and how many are in the interval [0: 17)

V-18. how many of them are in the interval (0; 18] and how many
are not divisible by a third of your variant.

V-19. how many of them are in the range [0; 19] and how many are
divisible by your variant.

V-20. how many of them are not equal to three times your variant
and how many are in the interval [0; 20).




B-10. cKonbKo 13 HUX NeXUT B MHTepBane [0; 10) 1 CKOSbKO
— 0ennTcya Haueno Ha HoMmep Ballero BapuaHTa.

B-11. cKONbKO U3 HUX OENUTCH HaUeno Ha HOMep Ballero
BapuaHTa 1 CKOJMbKO — NIEXUT B AnanasoHe [0; 11].

B-12. CKONbKO N3 HUX HE OEeNUTCHA HaLeno Ha NATUKPaTHO
yBEeJIM4YeHHbIn HOMep Bawero BapuaHTa M CKONbKO — He
oonbLue 12.

B-13. CKONMbKO M3 HUX He MeHblue 13 K CKONMbKo — He
OENUTCH HaLLEeNo Ha yABOEHHbIA HOMEpP Ballero BapuaHTa.

B-14. CKONMBbKO M3 HUX OEIMMTCA Hauelno Ha NoJIoOBUHY OT
HOMepa Ballero BapmaHTa N CKONbKO — NEXNT B UHTEpBare (0;
14].

B-15. CKONMbKO W3 HUX pPaBHO Y4YE€TBEPEHHOMY HOMEpPY
BaLLEro BapmaHTa 1 CKOJbKO — ENNTCA HaLeno Ha 15.

B-16. CKONbKO M3 HWUX HaUENo He Oenutcs Ha Homep
BalLlero BapmaHTa 1 CKOJMbKO — NeXUT B AmnanasoHe [0; 16].

B-17. CKONMbKO M3 HUX OENUTCA Hauerno Ha YOBOEHHbIN
HOMep BalLIero BapuvaHTa U CKONMbKO — NEXUT B nHTepeane [O:
17)

B-18. CKOSbKO U3 HUX JIEXNT B nHTepsane (0; 18] 1 CKOSIbKO
— He gennTtc4d Hauerno Ha TpeTb HOMepa Ballero BapmaHTta.

Task 3.14. Write a program that calculates

V-1. the sum of even integers entered from the keyboard until a
number greater than 10*[your variant] is entered.

V-2. the number of integers other than the variant entered from the
keyboard until the difference between the entered number and
your variant is negative.

V-3. the sum of all negative integers from the set entered from the
keyboard until its modulus exceeds 5*[your variant].

V-4. the product of integers different from zero, entered from the
keyboard until a number multiple of the variant is entered.

V-5. the sum of integers divisible by the variant without remainder,
entered from the keyboard until a negative number is entered.

V-6. the sum of quotients of integer division by the variant, different
from 10, of integers entered until the modulus of the difference
between the entered number and the variant exceeds the variant.

V-7. the number of integers different from three times the variant,
entered from the keyboard until an odd number is entered.

V-8. the product of positive integers entered from the keyboard
until the modulus of this product exceeds the variant raised to the
fifth power.




B-19. cKOnbKo 13 HUX NeXuT B ananasoHe [0; 19] 1 CKOrbKOo
— JennTcs HaLerno Ha HoMep Ballero BapmaHTa.

B-20. CKOMbKO M3 HUX He paBHO YTPOEHHOMY HOMepy
BalLiero BapmaHTa 1 CKOMbKO — NeXuT B HTepsarne [0; 20).

3apava 3.14. Hanucatb nporpammy, Kotopasi nogcymMTbiBaeT

B-1. cymMy YeTHBbIX LerbiX YyMceri, BBOAUMbIX C KnaBuaTypsbl
A0 Tex nop, Mnoka He BBEOEHO 4uCro, npesBbiakLlee
10*[HoMep BaLlero BapuaHTaj.

B-2. konun4yecTBO UenbIX 4Yucen, OTMAWYHBbIX OT HOMepa
BapuaHTa, BBOAUMbLIX C KnaBuaTypbl OO Tex Mop, Moka
pa3HOCTb BBEOEHHOIO 4Yncna ¢ HOMepoM Balliero BapnaHTta He
OKaXkeTcs oTpuLatenbHOWN.

B-3. CyMMY BCeX LUenblX oTpuuaTernbHbIX 4Yucen us
MHOXeCTBa BBOAMMbLIX C KnaBuaTypbl OO TexX Mop, noka ee
MOAYIb He NpeBbICUT 5*[HOMep BaLLEero BapuaHTal.

B-4. npov3BegeHWe LUEenblX YUCEMN, OTMUYHBLIX OT Hyns,
BBOAMMbIX C KnaBmaTypbl A0 TEX Mop, Noka He BBeOEHO YMCIIO,
KpaTHOe HOMepy BapuaHTa.

B-5. cymMmy uUenbix 4ucen, gensiwmxca 6e3 octatka Ha
HOMep BapwaHTa, BBOAUMbLIX C KnaBmaTypbl 40 TeX nop, noka
He BBEAEHO OTpuLaTENbHOE YNCIO.

B-6. cyMMy 4acTHbIX OT LENOYUCIIEHHOIO AeneHus Ha
HOMep BapuaHTa, OTNIMYHbIX OT 10, UenblX Y4cen, BBOAMMbIX 0

V-9. the number of integers not exceeding the variant, entered from
the keyboard until a number is entered that is evenly divisible by a
third of the variant.

V-10. the sum of all integers entered from the keyboard that are
evenly divisible by the variant until the entered value coincides with
the quotient of the integer division of the variant by 3.

V-11. the sum of all remainders from dividing positive integers by
twice the variant until the difference between the entered value
and the variant becomes three times the variant.

V-12. the product of integers whose square is greater than your
variant, entered from the keyboard until O is entered.

V-13. the number of integers whose remainder from dividing by
your variant does not exceed five, entered from the keyboard until
the square of your variant is entered.

V-14. the sum of the squares of all integers whose cube is greater
than the cube of your variant, entered from the keyboard until a
negative number is entered.

V-15. the number of non-negative integers entered from the
keyboard until the modulus of the difference between the entered
number and the variant exceeds the square of the variant.




Tex nop, Noka mMoayrnb pPasHOCTM BBOAMMOIO Yucna 1 Homepa
BapuaHTa He NPeBbICUT HOMepa BapuaHTa.

B-7. KONWYecTBO OTNUYHLIX OT YTPOEHHOIoO HOMepa
BapuaHTa uerblX Yncersr, BBOAMMbLIX C KinaBuaTypbl 4O TEX MOopP,
nokKa He BBeJeHO He4YeTHOEe YHUCTIO.

B-8. npowu3BeneHue MNOMOXUTENbHbIX LEnbIX 4ucen,
BBOOUMbIX C KNaBuaTypbl OO TeX Mop, noka moayrb 3TOro
NPON3BEAEHUS HE NPEBLICUT HOMEpa BapuaHTa, BO3Be4EeHHOro
B MATYIO CTEMNEHb.

B-9. xonu4yecTBO He MpeBbILAKLWNX HOMepa BapuaHTa
LenbIX Yucer, BBOAUMbIX C KnaBumaTypbl 40 Tex nop, noka He
BBEAEHO 4MUCNO, Haueno pgensuieecss Ha TpeTb Homepa
BapuaHTa.

B-10. CyMMY BCeX BBE€AEHHbIX C KInaBunaTtypbl LUerblX YACer,
Hauesno gendawmxcda Ha HOMep BapuaHTa OO0 TeX Nop, MNoka
BBeaAeHHoOe 3HadveHne He coBnagetr C 4YacTHbiIM  OT
LLenoYnCcrieHHoro geneHna Homepa sapuaHTa Ha 3.

B-11. cymMMy Bcex OCTaTKOB OT AereHUs NONOXUTENbHbIX
LieNnbIX YMCen Ha yOBOEHHbI HOMep BapuaHTa [0 Tex rnop, noka
pPasHOCTb MeXay BBEAEHHbIM 3Ha4YeHMEM U  HOMEPOM
BapuaHTa He CTaHeT B Tpu pasa bornblle HoMepa BapuaHTa.

B-12. npous3BedeHue UernbiX 4ucern, KBagpaT KOTOpPbIX
Gonblwe HoMepa Ballero BapuaHTa, BBOOUMbIX C KnaBuaTypbl
A0 Tex nop, noka He dyaet BBegeH 0.

V-16. the product of all negative integers entered from the keyboard
until the modulus of this product exceeds 100*[your variant].

V-17. the product of all integers whose fifth power does not exceed
the square of your variant, entered from the keyboard until O is
entered.

V-18. the sum of all even integers entered from the keyboard until a
number is entered whose cube does not exceed three times your
variant taken with the opposite sign.

V-19. the number of all integers whose square is less than their
cube, entered from the keyboard until the entered value exceeds
7*[your variant].

V-20. the sum of the cubes of all integers that are multiples of your
variant, entered from the keyboard until a number greater than
1,000,000 is entered.

Task 3.15. Write a program that calculates the sum of all the divisors
of your variant multiplied by 10.

Task 3.16. A patient needs to take 5 different medications 3 times a
day for a month. The patient has decided to swallow them in a
different order each time. Write a program that determines
whether there are enough ways of drug intake (i.e., whether the
number of permutations of 5 tablets is enough for the prescribed
number of doses).




B-13. KOnuyecTBO LEnbIX 4ucerl, OCTaToK OT [AeneHus
KOTOPbIX HA HOMEp Ballero BapuaHTa He MpeBbIlLIAeT NATH,
BBOAMMbBIX C KraBmaTypbl 4O TeX nop, noka He OyaeT BBedeH
KBaZpaT HoOMepa Ballero BapuaHTa.

B-14. cymmy KBagpaToB BCEX LENbIX Ymncern, Kyd KOTOpbIX
bonbwe Kyba HOMepa Balwero BapuaHTa, BBOAUMbIX C
KnaBmMaTypbl OO TeX Mop, NOKa He BBEAEHO oTpuuaternbHoe
4yncro.

B-15. KonuyecTBO LEnbIX HeoTpuuaTteribHbiIX 4uUCerl,
BBOOUMbBIX C KnaBuaTtypbl 40 TeX Nop, noka Mmoaysrib pa3HOCTU
BBEOEHHOIO 4Yncria n Homepa BapumaHTa He NMpeBbICUT KBapaTta
HOMeEepa BapunaHTa.

B-16. npousBeaeHne Bcex LienbiX OTpuLaTENbHbIX YMCerT,
BBOAMMbIX C KrnaBmaTtypbl OO Tex Mop, noka moaynb 3TOro
NnpounsseaeHust He NpeBbICUT 100* [HOMep BalLero BapuaHTal.

B-17. npon3BengeHmne BCeEX LUENbIX 4Yucersn, nAatasd CTerneHb
KOTOpPbIX He MnpeBblllaeT KBagpara HOMepa Ballero BapmnaHTta,
BBOAMMBIX C KIaBMaTypbl 4O TE€X Nop, NoKa He BBeaeH 0.

B-18. cymMMy BCEX YE€THbIX LENbIX 4MCer, BBOAMMbIX C
KnaBuaTypbl 4O TeX Mop, Noka He OyaeT BBEAEHO 4mucro, Kyo
KOTOPOro He MpeBbIlaeT YTPOEHHOr0 HoMepa Ballero
BapuaHTa, B3iTOro C MPOTUBOMOSIOXKHbLIM 3HAKOM.

B-19. konu4ecTtBO BCEX LENbIX Yncen, kBagpaT KOTOPbIX
MeHbLUe MX Kyba, BBOAUMBIX C KIlaBMaTypbl OO TeX Nop, noka

Theory 3.7. Break and continue operators
The break operator allows you to task the cycle, if necessary.




BBeJEeHHOe 3HayeHne He npeBbICUT 7*[HOMep Ballero
BapuaHTal.

B-20. cymmy Ky0OOB BCeX LenbIX Yncen, KpaTHbIX HOMEpPY
BalLlero BapuaHTta, BBOAUMBIX C KnaBuaTypbl 4O TEX Nop, noka
He ByaeT BBeAEHO 4ncho, npeBbiwatowee 1.000.000.

3apaya 3.15. Hanucatbe nporpamMmmy, KOTopasi BblYMCIISET
CyMMy BCex [enurtenenM HOMepa Ballero BapuaHTa,
YMHOX€eHHoro Ha 10.

3apava 3.16. [launeHTy HeobxogMmo BbINMBaTb MO 5
pas3nnMyHbiX fekapcTB 3 pasa B OEHb B TeYeHue mecsua.
BonbHOM pewunn Kaxabld pa3 npornatbiBaTb UX B PasHOM
nopsgke. Hanuwute nporpammy, KoTopas onpenenser,
cywectByeT M [OOCTaTOMHOE YUCNO BapuaHTOB Mnpuema
rnekapcTB (T.€. YyMcrna nepecTtaHoBOK M3 5 TabneTok 4OCTaTOYHO
AnNs HA3HAa4YeHHOro KoNM4ecTBa NPUEMOB).

Example 3.7.1) You need to ask the user 10
times

"Do you know that?.." and print in response
to the input the saying

of F. Bacon "Knowledge is power", but if the
word "know" is entered,

then task the execution of the cycle.

T

for 1 in range (10):

print (1+1, '- Do you know that?..")
reply = input/()
if reply == ('know' or 'I know' or 'I
KNOW"'") :
break

print ('Knowledge 1is power')

The continue operator allows you to skip part of the cycle, if
necessary, and go to its next iteration.

LI |

Example 3.7.2) It is required to ask
the user 10 times "Do you know that?.."
and output 1n response to the input the
statement by F. Bacon

"Knowledge is power", but skip

the output of the phrase at step 5:

LI I |

for 1 in range (10) :
if 1 == 4:




Teopus 3.7. Onepamopsbl break u continue
Onepatop break nNO3BONSET,
npepsaTb LMK,

LI |

[lpumep 3.7.1) Tpebyerca 10 pas
[IOMHTEpeCcOoBaThLCa Y

IoJIb30BaTeJId «A TBH 3Haellb, YTO?.
BEIBECTM B OTBET Ha

npu HeobXxoamMmocTH,

.>»> U

BBOI BHICKalwBaHMe &. BnsxoHa "3SHaHue -

cuaa'", HO ecau
BBEIIEHO CJIOBO «3Hawo», TO NpepBaThb
BHIIIOJIHEHME LMKJIIA .

LI I |

for 1 in range (10) :

print (i+1,'- A TH 3Haemb, 4YTO?..'")

reply = input/()
if reply == ('sHaw' or 'BHawo'
'"3HAID'") :

or

continue
print (141, '- Do you know that?..'")
reply = input()
print ('knowledge is power')

Note. The complete structure of the for and while cyclesis as

follows:

for 1 in range(number of repetitions):
cycle body

else:

action else 1f not there was task

and
while condition:
code Dblock
else:
action else if not there was task

LI I |

Example 3.7.3) In the conditions of example
3.6.4),

if the entered temperature is from 0 oC to 35
oC or more than 40 oC, the program outputs
"Urgent help required!"™ and ends the cycle,
if there was no such temperature, it
additionally outputs:

"It's good that there were no complications!"
LI I |

t = float(input ('Enter temperature: '))
sum = 0




break
print ('3Ha”Hue - cujia')

OnepaTtop continue MNO3BOMSAET, MNPU HEOOGXOAMMOCTH,
NPONyCTUTb 4acTb LMKNA U NepenTu K credyrollen ero
nTepauun.

LI |

[Ipumep 3.7.2) Tpebyerca 10 pas
IOMHTEPECOBATHCH Y

[IOJIbL30BATEJ IS KA TH SHaelb, yTo?..» U

BEIBECTM B OTBET
Ha BBOXL BHICKa3leBaHue &. BnkoHa "3HaHUEe -
cuiaa", HO Ha 5
mare BBBOL Qpasbl NPONYCTUTH:
L I
for i in range(10):

if i == 4.

continue

print (i+1,'- A TH 3Haemb, 4YTO?..')

reply = input()

print ('3HaHue - cuja')

[IpumeyaHue. ['lonHasa CTpPyKTypa UMKNOB for Mwhile
UMeeT BUA;:
for 1 in range (KOJMYECTBO IIOBTOPEHMN) :
TeJIO LUKJIa
else:
OeVCTBUA MHadve, ecyu He Ovuio break

counter = 0
while t >= O0:

if 0 <= t < 35 or t > 45:
print ('Urgent help required!')
break
sum += t # calculate the sum of
measurements
counter += 1 # count the number of
measurements
t = float (input ('Enter temperature: '))
else:
average t = sum / counter
print ('Average temperature was: ', '$.1f'
saverage t)
print ()
print ('Good thing there were no
complications!")

Task 3.17. Write a program using a for cycle that reads 10 integers
sequentially and sums them until it finds a multiple of your variant
or sums them all.

Task 3.18. Write a program that finds the product of all integers,
starting with 1, except your variant, until the word "stop" is entered
from the keyboard.

Task 3.19. A student takes a test until he gets a "pass". The number
of possible retakes is equal to your variant. Write a program that




n

while yciaoBue:
OJjI0k KOmOa

else:

OeCTBMA MHaue, ecyu He OwJio break

LI I |

[Ipumep 3.7.3) B ycrnoBuax npuMepa 3.6.4),

ecyu BBeIeHa
TeMrepaTrypa OT

0 °C mo 35 °C mnm OoJble

40°C, nporpaMma
BHIBOOUT «TpebOyeTcsa CpodHasd IOoMOoUb!» u

3aBepuaeT LUMUKII

eCJIM TakKOoM TeMIlepaTyphl He OBLIO,

IOOINOJIHUTEJIbHO &
«Xopoumo, YTO H
LI I |
t = float (inpu
sum = 0
counter = 0
while t >= 0:
if 0 <=t

print ('TpebyeTcsa cpoduHas nomous! ')

break

sum += t # noImcuUMTHIBAEM CYMMY M3MEPEHUN

counter +=
VU3MEPEHUM

t = float (input ('BBemguTe TemMInepaTypy:

"))
else:
average t

4

e OBLJIO OCJIOXHEeHUM ! »

t ('BBenmuTe TeMIepaTypy:

< 35 or t > 45:

1 # cumMTaeM KOJUUECTBO

= sum / counter

BEIBOIONUT

"))

displays "Hurray! Pass!" as soon as the student passes the subject,
and "You are in the army now!" otherwise.

Theory 3.8. math Module
Python has many ready-made solutions collected in libraries
(modules) that can be connected to your program. One of them is




print ('CpemHasa TeMIepaTypa CcocTaBUia:

', 'S.1f'" %Saverage t)

print ()

print ('Xopomwo, YTO He OBLIO
ocJyioxHeHuUm! ')

3apava 3.17. Hanucatb nporpammy, ncnonb3ytoLlyto umkn for,
KOTopasi nmocnegoBaTeNibHO CcyYMTbIBaeT 10 UenbiX 4Yucen u
CYMMUPYET MX A0 TeX Nop, Noka He 0BHAPYXXUT YNCIO, KpaTHOe
HOMepY BaLLEero BapuaHTa unmn He NPOCyMMUPYET X BCE.

3apaya 3.18. Hanwucatb nporpamMmmy, KoTopada HaxoauT
npon3seaeHne BCex LenbiX YMcersn, Ha4ymHas ¢ 1, Kpome Homepa
Ballero BapuaHTa, Moka C KnaBuaTtypbl He OyaeT BBedeHO
CInoBO «stop».

3apaya 3.19. CtygeHT cpaeT 3adeT, Moka He nonyydut
«3a4yTteHo». YMcrno BO3MOXHbIX nepecdady paBHO HoOMepy
Bawero BapuaHTa. Hanucatb nporpammy, KoTopas BbIBOOUT
«Ypa! 3a4eT!», Kak TONbKO CTYAEHT caan npeameT, 1 «You are in
army now!» — B NPOTMBHOM Cry4ae.

the math module, which includes various functions for working with
real numbers.

Connecting themath module:
import math

or
from math import *

Note. In the first case, you need to access the module each time you
perform calculations. The second way is convenient when you need

to use the module functions frequently.

Some functions and constants of the math module:

round(x) rounds the number x to the nearest even
number, if the fractional part of x is 0.5,
then — to the nearest even number

round(x, n) rounds the number x to n places after the
period

floor(x) rounds number x down

ceil(x) rounds number x up

sqrt(x) \/;

powl(x, n) Xn

log(x) Inx

log10(x) lg x

log(x, b) logy %




Teopus 3.8. Modysb math

B Aa3bike Python cCywecTByeT MHOXECTBO [OTOBbIX
peweHnn, cobpaHHbiX B 6GMONMOTEKM (Mogynu), KoTopble
MOXHO MOAKMYMTb K cBoen nporpamme. OOHUM M3 HUX
ABMSIETCA MOAYyNb math, BKAYAKOLWWKA pasnnyHble dOYHKLUK
Anst paboTtbl C AENCTBUTENBHBIMN YMCTTAMM.

MogkntoyeHne moayna math:

import math

nnn
from math import *

[lpumeyaHue. B nepBomMm crnydae, npu BbIMUCNEHUSX
HeobxooMMO Kaxabl pa3 obpawaTtbcsa kK moaynto. Bropon
BapuaHT ygobeH, korga TpebyeTcss 4acTto UCNonb3oBaTb

byHKLUUM moayns.

factorial(n) n!

degrees(x) converts radians to degrees
radians(x) converts degrees to radians
cos(x) CoS X

sin(x) sin x

tan(x) tgx

acos(x) arccosx

asin(x) arcsinx

atan(x) arctgx

pi 1=3.141592653589793

e €=2.718281828459045

Note 1. The functions of this module described above: int (),
float (), abs (), min(), max(),aswellasthe round ()
function and constants are built-in and do not require connection.

Note 2. Instead of the pow (x, n) function, you can use: x* *n.

Note 3. If you need to use several specific functions, you can

connect only them:
from math import sgrt, sin

Then when accessing them, you do not need to specify the name of
the module.




HekoTopble

HKLIMM U KOHCTaHTbl MOAYNs math:

round(x) OKpYrnsieT YMcro x Ao bnuxkanwero
Lernoro, ecnu gpobHas YacTb x paBHa
0,5, TO — 00 Gnvxanwero 4YeTHOro
yucna.

round(x, n) OKpYrMAET YMCIo x 40 n 3HAKOB nocne
TOYKN

floor(x) OKPYINAEeT YMCno x BHU3

ceil(x) OKPYINAET YMCNO x BBEPX

sqrt(x) \[;

pow(x, n)
Xn

log(x) Inx

log10(x) lg x

log(x, b

gl(x, b) logy, %
factorial(n) n!

degrees(x) nepeBoauUT paguaHbl B rpagychbl
radians(x) nepeBoauT rpagychol, B pagnaHbl
cos(x) cos x

sin(x) sin x

tan(x) tgx

acos(x) arccosx

Example 3.8.1) The program calculates the
square root of two and rounds the resulting
number up and down to the nearest integer
(connecting the math module in the first way)

LI |

import math

x = math.sqgrt (2)

y = math.ceil (x)

z = math.floor (x)

print ('root of 2: ', Xx)
print ('rounding up: ',Vy)
print ('rounding down: ', z)

LI I |

Example 3.8.2) The program calculates the
square root of two and rounds the resulting
number up and down to the nearest integer
(connecting the math module in the second

way)
LI I |

from math import *

X = sqgrt(2)

y = ceil (x)

z = floor (x)

print ('root of 2: ', Xx)
print ('rounding up: ',Vy)
print ('round down: ', z)




Task 3.20. Write a program that calculates a trigonometric
expression as many times as your answer number, each time asking
for the angle in degrees. To convert an angle entered in degrees to
an angle in radians, use the radians () function.

asin(x) arcsinx

atan(x) arctgx

pi 1=3.141592653589793
e €=2.718281828459045

[lpumeyaHue 1. YXe onucaHHble Bbile PYHKUUN JaHHOro
moayns: int(), float(), abs (), min (), max (), @ Takke PyHKUUS
round () W KOHCTaHTbI SBMSOTCA BCTPOEHHbIMU U HE TpebyloT
NOAKNOYEHUS.

[lpumeyaHue 2. BMecto  QYHKUMN pow (X, n) MOXHO
NCMOSMb30BaTh: X * *n,

[lpumeyaHue 3. Ecrnn HyXHO wuCMoOnb30BaTb HECKOMbKO

KOHKPETHbIX QOYHKLWI, TO MOXHO MOAKITHOYNTD TOMBKO UX:
from math import sgrt, sin

Torga npu o6pau.|,eH|/|M K HUM HE€ HYXHO YKa3blBaTb
Ha3BaHWe Mmoayns.

LI I |

[lpumep 3.8.1) IlporpamMMa BBEUMCIISET KOPEHDb
KBaIPATHEM M3 IOBYX M OKPYIJISET [OJIydeHHOE
4MCJIO 0O OJymxaumero LeJIOT'O 4YMcijla BBEPX U
BHM3 (IIOOKJIOUEeHMe MomyJid math nepseM
crnocobom)

LI I |

import math

x = math.sqgrt (2)

y = math.ceil (x)

z = math.floor (x)

print ('kopeHbp u3 2: ',Xx)

print ('okpyrieHue BBepx: ',V)

print ('okpyrJjieHue BHUB: ', Z)

V-1.  cosx + ctg’x;
V-2.  ctgx - sin’x;
V-3.  sin’x +tg°2x;
V-4.  cosx’+ ctgx;
V-5. arcsinx + cosx;
V-6. sinx +arctgx;
V-7.  cos3x — ctg5x;
V-8. cos’x + sindx;
V-9.  sinl5x + ctg’x;
V-10. cosx = cos’5x;
V-11. 3cos3x + 2sin’x;
V-12. ctg8x + cos’x;
V-13. sinx + 13tg™x;
V-14. cos’x + ctg6x;
V-15. sin5x> — cosx;
V-16. cosdx - ctg’4x;
V-17. tg’x + ctg2x;




LI I |

[Ipumep 3.8.2) IIporpaMMma BHUMCJIIAET KOPEHDb
KBAaIPaTHEM M3 IOBYX UM OKPYIJISEeT IIOJIydeHHOe
YMCJIO OO OJMXaumeIo LeJIOTO uUMcJjla BBEPX U
BHM3 (MIOoIOkJIOUeHMEe MOIOyJig math BTOpeM
crnocobom)

LI I |

from math import *

X = sqgrt(2)

y = ceil (x)

z = floor (x)

print ('kopeHp u3 2: ', Xx)
print ('okpyrieHue BBepx: ',V)
print ('okpyrjieHue BHU3: ', Z)

3apga4ya 3.20. HanuwwuTe nporpamMmmy, KoOTopas BblYMCASET
TPUrOHOMETPUYECKOE BbIpaXXEHME CTOSMbKO pa3, KakoB Balu
HOMep BapuaHTa, KaXabl pas, 3anpawmnsas BENUYUHY yrna B
rpagycax. [ns nepesofa yrna, BBEAEHHOro B rpajgycax, B YroJs
B pagmaHax ncnosib3ynte yHKUmto radians().

B-1. cosx +ctg’x;

B-2. ctgx - sin’x;

B-3. sin’x + tg*2x;

B-4. cosx’+ ctgx;

B-5. arcsinx + cosx;

V-18. sin9x + 9tgx’;
V-19. cos3x + 4sin’x;

V-20. cos’x +2tg2x;

MepeBoa: Jlbicukosa HO.A., AHTOHOBa HO.H.
Translation: Lysikova Yu.A., Antonova Yu.N.




B-6.

B-8.
B-9.
B-10

B-11
B-12
B-13
B-14
B-15
B-16
B-17
B-18
B-19

B-20

sinx + arctgx;
cos3x — ctg5x;
cos’x + sindx;

sin15x + ctg’x;

cosx — cos*5x;
3cos3x + 2sin’x;
ctg8x + cos’x;
sinx + 13tg"x;
cos’x + ctg6x;
sin5x° — cosx;
cosdx — ctg*4x;
tg’x + ctg2x;
sin9x + 9tgx’;
cos3x + 4sin’x;

cos*x + 2tg2x;
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