PelwieHue 3agaum “CTaTUCTHKa TeKcTa”

1. UmnopTt 6mbnuoTtek

import re
import zipfile
from collections import Counter

[lns pelweHnsa 3agayun UCNONb3yHOTCA CTaHAAPTHbIE 6ubnuoTekm Python:
e re N5l paboTbl C PerynsipHbIMU BbIPaXXEHUSIMU NPU U3BIEYEHUN CNIOB
e zipfile ANs co3paHMA apxuBa C pesybTatamu

e (Counter U3 collections Ana nopgcyera 4yacToT AJIMH CNOB MPU pacyeTe MoAbl

2. N3BneyeHune cNoB U3 TEKCTA

def find_words(content):
return re.findall(r'[a-zA-Za-aA-A&E]+', content)

®yHKums find_words U3BNeKaeT Bce CNoBa U3 TEKCTA MO nNpaBuiam 3agayn. PerynsipHoe
BblpakeHne [a-zA-Za-aA-féE]+ HaxoAWT  HEMpepbiBHble  MOCc/efoBaTeNIbHOCTH
6YKBEHHbIX CUMBOJIOB (NTAaTUHCKUX W KUPWIIIMYECKUX, BKIOYasi €), UrHopupyst Bce
oCTasibHble CUMBOJIbl KaK pasfenuTenu.

3. YteHue danna n ussneyeHue cnos

with open('text.txt', 'r', encoding='utf-8') as file:
content = file.read()

words = find_words(content)

CunTbiBaeM coaepxumoe BxogHoro anna text.txt B koguposke UTF-8 n nepenaem ero
B PYHKUMIO M3BMIeYEHUS CNOB. Pe3ynbTaT cCOXpaHAeTCs B CINCOK words.

4. CoxpaHeHMe n3pJiev4yeHHbIX CJioB

with open('words.txt', 'w', encoding='utf-8') as file:
for word in words:
file.write(word + '\n")

3anucbiBaeM Kaxxgoe M3BJiedeHHoe CroBO B (ain words.txt, KaXaoe CnoBO Ha HOBOM
cTpoke. ®ainn coxpaHseTcs B kogupoBke UTF-8 aona KOppeKTHOro 0To6pakeHnst pycCKmx
N @HIIMACKMX BYKB.



5. PacuyeT cTaTUCTUYECKUX METPUK

def count_stats(lengths):
count = len(lengths)

if count ==
return 0.0, 0, ©

total = sum(lengths)
avg = total / count

sorted_lengths = sorted(lengths)
position = (count - 1) // 2
middle = sorted_lengths[position]

freq = Counter(lengths)

max_count = max(freq.values())

candidates = [1 for 1, c in freqg.items() if c == max_count]
common = min(candidates)

return avg, middle, common

word_lengths = [len(w) for w in words]
average, middle, common = count_stats(word_lengths)

®YHKUMSA count_stats pacCUMTbIBAET TPU CTATUCTUYECKUE METPUKU:

e CpepHee apupmeTHUUecKoe: CyMMa AJIMH BCEX CNIOB Ae/leHHas Ha UX KOJINYECTBO

e MepguaHa: 3HayeHMe B cepefuHe OTCOPTMPOBAHHOIO CrMcKa ANMH  (HUXKHSASA
MeZvaHa Npu YeTHOM YUCIEe SNIEMEHTOB)

e Mopa: Hanbonee 4acras OnnHa cJroBa, MNpun paBeHCTBE 4YaCToOT BbI6MpaeTCF|
HanMeHbllee 3Ha4YeHne

CHauyana cosgaeM CMUCOK A/IMH BCeX CfIoB, 3aTeM nepefaeM ero B GyHKUMIO pacuyeTa

CTaTUCTUKMN.

6. CoxpaHeHue pe3ynibTaToB

with open('result.txt', 'w', encoding='utf-8') as file:
file.write(f"{average:.6f}\n")
file.write(f"{middle}\n")
file.write(f"{common}\n")

3anucbiBaeM pesynbTaTbl B pain result.txt B TpebyeMoM opmare:

° I'IepBaﬂ CTpoOKa: cpeaHee apmcbmeTqum(oe C TOYHOCTbIO 6 3HAKOB NOC/e 3ansaTomn

e BTOpas cTpoka: MegmnaHa (Lenoe 4ncno)
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e TpeTbs cTpoka: MoAa (Lienoe 4ymcno)

7. Co3paHue apxuBa

with zipfile.ZipFile('task1.zip', 'w') as archive:
archive.write('words.txt")
archive.write('result.txt')

Coszpaem ZIP-apxuB taskl.zip u pobaBnsem B Hero oba pesynbTupyrowmx danna:
words.txt U result.txt.



PelwueHue 3agaum “YMcTUNbLUUK AaHHbIX”

1. UmnopT Heo6Xxo0aUMbIX 6UO6NOTEK

import zipfile
import re
import os
[nsa pelweHna 3agaym UCNoNb3yKOTCA CTaHAapTHble 6MbnMoTekn Python:
e zipfile gna paboTbl ¢ ZIP-apxmBamu
e re N5 NPOBEPKM hopmaTa Yncen ¢ NOMOLLbIO PErynsipHbIX BbipaXKeHUn

e 0s OJ19 yaaneHust BpeMeHHblIx pannoB

2. MoAroToBKa MHCTPYMEHTOB A1 MPOBEPKU AaHHbIX

number_pattern = re.compile(r'*-?(?:0|[1-9]\d*)(?:\.\d+)?S$"', re.ASCII)

valid_rows = [
column_sums

= [0.0, 0.9, 0.0]
row_count = 0

Komnunupyem perynsipHoe BblpaXxeHune A5 CTPorov NpoBepku hopmaTa BelLeCTBEHHbIX
yncen. HMumanmanpyem Crimcku ansi XpaHeHUs KOPPEKTHbIX CTPOK U CYMM MO CTONI6LaM,
a TakXKe CYETUYMK CTPOK.

3. NMouck n o6pabotka CSV-¢aitnos B apxuee

with zipfile.ZipFile('data.zip', 'r') as archive:
csv_1list = |
name for name in archive.namelist()
if '/' not in name and '\\' not in name and name.lower().endswith('.csv'

]

for csv_name in csv_list:
with archive.open(csv_name) as file:
content = file.read().decode('utf-8")
lines = content.splitlines()
for row in lines:
cleaned_row = row.rstrip('\r")
if not cleaned_row:
continue

if re.search(r'[ \t]', cleaned_row):
continue



values = cleaned_row.split(',")
if len(values) != 3:
continue

is_valid = True
for value in values:
if not number_pattern.fullmatch(value):
is_valid = False
break
if not is_valid:
continue

valid_rows.append(cleaned_row)
numbers = [float(v) for v in values]
for i in range(3):

column_sums[i] += numbers[i]
row_count += 1

OTKpbiBaeM BXOOQHOW apxuB M Haxogmm Bce CSV-dannbl B KOpHEBOW gupekTopuun. Ons
Kaxkxgoro ¢anna:

e CuuTbiBaeM cogepXxnumMoe u pasbmBaemM Ha CTPOKM

e [lpoBepsieM KaXxyto CTPOKY Ha COOTBETCTBME NpaBuiam:

e OtcyTcTBME NpO6ENoB M TabynAauun

e POBHO Tpu 3Ha4yeHus,, pa3feneHHbIX 3ansTbiMu

e Kaxpaoe 3HayeHMe cooTBETCTBYET hopMaTy BELLECTBEHHOrO Yncna

e CoxpaHsieM KOPPEKTHblE CTPOKU M O6HOB/ISIEM CyMMbI MO cToN6LaM

4. BbluucneHue cpeaHuUxX 3Ha4YeHUn

if row_count ==
averages
else:
averages = |
column_sums[@] / row_count,
column_sums[1] / row_count,
column_sums[2] / row_count

[0.0, 0.0, 0.0]

]

Bbluncnaem cpegHee apmbmemqem(oe Aona Kaxaoro CTOJ'I6L|,<’:1 Mo BCEM KOPPEKTHbIM
CTpoOKaMm. Ecnu KOPPEKTHbIX CTPOK HET, UCMNOJIb3YEM HyJieBblE€ 3HA4YEHUA.



5. CoxpaHeHue pe3ynbtaToB B painbl

with open('valid_lines.txt',
for row in valid_rows:
output_file.write(row + '\n")

w', encoding='utf-8') as output_file:

with open('result.txt’', 'w', encoding='utf-8') as result_file:
result_file.write(f"{averages[0]:.6f} {averages[1]:.6f} {averages[2]:.6T}")

3anucbiBaeM BCe KOPPEKTHble CTPOKK B Pain valid_lines.txt B UCXogHOM ¢opmaTe. B
dann result.txt 3annucbiBaeM cpegHue 3Ha4YeHNsa OJist KaXKaoro ctosibua ¢ TOYHOCTbH 6
3HaAKOB Nnocne 3ansTon.

6. Co3paHue UTOroBoro apxuea

with zipfile.ZipFile('task2.zip', 'w', zipfile.ZIP_DEFLATED) as final_archive:
final_archive.write('valid_lines.txt")
final_archive.write('result.txt')

os.remove('valid_lines.txt')
os.remove('result.txt"')

Co3spaeM MTOroBbI apxuB task2.zip U go6aBnsieM B Hero o6a pesynbTupyrolmx daina.
Mocne co3gaHusA apxuBa yaansaem BpeMeHHble Gaibl.



Y

PewueHue 3agaum “[leTeKTop aHOManuii BO BpeMeHHOM psje’

1. UmnopTt 6mbnuotek

import math
import zipfile

[na pelueHns 3agaum UCNONb3YOTCA CTaHAapTHble 6M6amMoTekn Python:
e math N4 MaTeEMaTUYECKUX BblYMCNEHWIA (KBagpaTHbIA KOPEHb)

e zipfile gnA co3gaHMsA apxuBa C pe3ynbTaTaMm

2. YteHue paHHbIX U3 ¢panna

with open('series.txt', 'r', encoding='utf-8') as file:
data = [float(line.strip()) for line in file.readlines()]

CunTbiBaeM Bce 3HayeHus U3 daina series.txt, NpeobpasyeM UX B YMCNa C NiaBatoLLein
TOYKOI M COXPaHAEM B CMUCOK data.

3. BbluncneHne cTaTUCTUK AJ1S1 OKOH

def calculate_window_stats(values, center_index):
window = values[center_index-5:center_index+6]
window_size = len(window)

mean_value = sum(window) / window_size

squared_diffs = [(x - mean_value) ** 2 for x in window]
variance = sum(squared_diffs) / window_size
std_dev = math.sqrt(variance)

return mean_value, std_dev

CDYHKLI,IAFI calculate_window_stats BbIYUCNAET cCpegHee 3HayeHUe W CTaHAapTHoe
OTKJ/IOHEHMe ANnA okHa K3 11 To4ek BOKPYr YyKa3aHHOIro HWHAEKCa. |/]CI'IOJ'Ib3yeTCF|
nonynaunMoHHas d)opmyna Anda CtTaHAapTHOIO OTKJIOHEHUA.

4. AHanu3 aHoManun u d)OpMI/IpOBaHMe pe3ynbTaToB
N = len(data)

checks_content = []
anomaly_indices = |

]

for i in range(5, N-5):



mu, sigma = calculate_window_stats(data, i)

is_anomaly = ©

if sigma > 1e-9 and abs(data[i] - mu) > 2 * sigma:
is_anomaly = 1
anomaly_indices.append(str(i))

checks_content.append(f"{i} {mu:.8f} {sigma:.8f} {is_anomaly}")
[1na Ka)xJoro nHgekca B gnanasoHe [5, N-6]:
e Bbluncnsaem cpegHee n ctaHgapTHOE OTKJIOHEHME A5 OKHa

. I'IpOBepﬂeM ycnoeud aHomMaiMn. HeHyneBoe CTaHOapTHOE OTKJIOHEHUE WU
OTKNOHEHMe 6onblue 20

e ®dopmMupyeM cTpoku ansa daina checks.txt u cobMpaem MHAEKCbI aHOManui

5. 3anucb pesynbTaTtoB B (paitnbl

with open('checks.txt', 'w', encoding='utf-8') as file:
file.write('\n'.join(checks_content))

with open('result.txt', 'w', encoding='utf-8') as file:
file.write('\n'.join(anomaly_indices))

CoxpaHsieM pesynbTaTbl B ABa daina:
e checks.txt COAEPXUT BCE BbIYMCIIEHHbIE 3HAYEHUS NS KaXKA0ro MHAeKca

e result.txt cOAepPXXUT TOJIbKO NHOEKCbI 06Hapy)KeHHbIX aHoManum

6. Co3paHue apxuBa

with zipfile.ZipFile('task3.zip', 'w') as archive:
archive.write('checks.txt"')
archive.write('result.txt')

Cospnaem ZIP-apxuB task3.zip u nob6aBnsiemM B Hero oba pesynbTupyrowmx danna. Apxms
aBTOMAaTUYECKM 3aKpbIBaeTCs Mocne 3aBepLUeHns onepaymu.

7. CoxpaHeHue pe3ynibTaToB

with open('similarities.txt', 'w') as file:
for user_id, value in similarities.items():
file.write(f"{user_id} {value:.8f}\n")

with open('result.txt', 'w') as file:
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file.write(f"{recommended}\n")

with zipfile.ZipFile('task4.zip', 'w') as archive:
archive.write('similarities.txt')
archive.write('result.txt')
CoxpaHsieM pesynbTaTbl HaNpPsAMYH B Qaisbl TeKyLLEN ANPEKTOPUN:

e similarities.txt coaepxuT napbl “ID nonb3oBaTens — CXOXXeCTb” ¢ TOYHOCTbIO 8
3HaKOB Moce 3ansTou

e result.txt cOAepPXXUT MHAEKC pEKOMEHAYyeMOro Toesapa

e (6a danna nob6aBNAKOTCA B KOpeHb apxuBa task4.zip



Y

PeweHue 3agaumn “AHanus n-rpamm’

1. UmnopT Heo6Xxo0aUMbIX 6UO6NOTEK

import os

import re

import zipfile

from collections import Counter
import tempfile

[ns pelweHnsa 3agayumn UCNONb3yHOTCA CTaHAAPTHbIE 6ubnuoTekm Python:

e 0s Ansa paboTbl ¢ hannoBon CUCTEMOM

re Ana OMUCTKU TEKCTa C NOMOLLUbIO perynapHbIX Bblpa)KeHMVI

zipfile AN paboTbl C apxMBamMm

Counter OoNd noacyeTa 4YacToT N-rpamMMm

tempfile ANA BPpEMEHHOro XpaHeHUsa pacnakoBaHHbIX cbaﬂnos

2. YteHue u copTupoBka ¢ainnoB U3 apxuea

with tempfile.TemporaryDirectory() as temp_folder:
with zipfile.ZipFile('corpus.zip', 'r') as archive:
archive.extractall(temp_folder)

text_files = []
for root, _, files in os.walk(temp_folder):
for name in files:
if name.lower().endswith('.txt"):
path = os.path.join(root, name)
text_files.append(path)

text_files.sort(key=1lambda x: os.path.basename(x).lower())

PacnakoBblBaeM apxvMB BO BpPEMEHHYK Marky, HaxoAuM Bce TeKCToBble ¢aiisbl
(He3aBMCMMO OT perncTpa paclluMpeHns) U cCopTMpyeM ux B andaBUTHOM NopaaKe UMeH
thaiinos, ITHOPUPYA PErncTp.

3. 06vepguHeHne copep)xumoro ¢annos

full_text = ""
for file_path in text_files:

with open(file_path, 'r', encoding='utf-8') as f:
full_text += f.read()
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UYuTtaem copepxxmmoe kaxggoro darnna B OTCOPTUPOBAHHOM nopsigke U o6beAnHAEM B
opHy cTpoky. Ucnonb3dyem koampoBky UTF-8 gna KOppekTHOM paboTbl C PYCCKUMU U
aHINUNCKUMN CUMBOJIaMMU.

4. OyucTKa TeKkcTa

clean_text = re.sub(r'[*a-zA-Za-aA-9&E]', '', full_text)

YpaansieMm Bce CUMBOJbI, KpoMe BYKB: NaTUHCKUX (a-z, A-Z), kupunnmyeckux (a-s, A-9) u
cuMmBosioB &, E. PesynbTaT - HenpepbiBHas CTpoOKa TONbKO U3 6yKB 6e3 Mpo6enos u
3HaKOB MpenuHaHus.

5. MoacueT unirpamm u 6urpamm

single_chars = list(clean_text)
char_pairs = [clean_text[i:i+2] for i in range(len(clean_text) - 1)]

single_counts = Counter(single_chars)
pair_counts = Counter(char_pairs)

CosflaeM CNUCKM yHUrpamMm (OTAEeNbHbIX CUMBOJIOB) M 6GurpaMm (nap cocefHux
cumBonoB). Mcnonb3syeM Counter AN MOACYETa YacToTbl KaX[AOW nN-rpaMMmbl B
OYMLLIEHHOM TEKCTe.

6. CopTupoBka u Bbi6op Ton-10

top_single = sorted(single_counts.items(), key=lambda x: (-x[1], x[@]))[:10]
top_pairs = sorted(pair_counts.items(), key=lambda x: (-x[1], x[@]))[:10]

CopTupyeM N-rpaMmbl MO ABYM KPUTEPUSIM:
1. Mo y6bIBaHWNO YacTOTbl (OCHOBHOW KpUTEPUNA)

2. Mo BospacTaHuto ASCIl-koga cuMMBONOB (BTOPWUYHDBIA KPUTEPUIA MPU  paBHbIX
YyacToTax)

Bbibupaem nepsble 10 91€MEHTOB N3 KaXXA0ro OTCOPTUPOBAHHOIO CNMCKaA.

7. CoxpaHeHue pe3ynbTaToB

with open('cleaned.txt', 'w', encoding='utf-8') as f:
f.write(clean_text)
with open('result.txt', 'w', encoding='utf-8') as f:
for gram, count in top_single:
f.write(f"{gram}\t{count}\n")
for gram, count in top_pairs:
f.write(f"{gram}\t{count}\n")
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3anucbiBaeM OYULLEHHBIN TeKCT B (ain cleaned.txt (B OQHY CTPOKy 6€3 Mpo6enos).
3anucbiBaeM pesynbTaTbl NogcyeTa B Gpann result.txt: cHadana 10 unirpamm, 3atem 10
6urpamm, Kaxxgas 3anucb B dopmaTte “n-rpammadacroTa”.

8. Co3paHue UTOroBoro apxmea

with zipfile.ZipFile('task5.zip', 'w', zipfile.ZIP_DEFLATED) as final_archive:
final_archive.write('cleaned.txt')
final_archive.write('result.txt')

os.remove('cleaned.txt")
os.remove('result.txt')

CospaeM ZIP-apxuB task5.zip C ABYMA pesynbTupylowumn dannamm un ypansem
BpeMeHHble daisbl Nocne yrnakoBKMu.
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PeweHue 3agaumn “06paboTka nsobpakeHuin punbrpamn”

1. UmnopTt 6mbnuotek

import numpy as np
from PIL import Image
import math

import zipfile

import os

[nsa pelweHna 3agaym MCNonb3yroTCA cnegyrowme 6MbNnoTeKu:
e numpy Ana 3PDEKTUBHbIX YNCNOBbBIX BbIYUCIEHNI C MaCCMBaMMN N306PaXKEHUI
e PIL (Pillow) gns 3arpysku, 06paboTKN M COXPaHEHMUS U306PaAXKEHUI
e math Ana MaTeMaTU4YeCKMX BblYUCIIEHWIA NPU CO3[4aHNM rayccoBa siapa

e zipfile W os OAnA co3gaHUs UTOrOBOIro apxmBa

2. Co3paHue rayccoBa ¢punbTpa

def create_gaussian_filter(filter_size=5, sigma_value=1.0):
filter_matrix = np.zeros((filter_size, filter_size))
center_point = filter_size // 2

for row in range(filter_size):
for col in range(filter_size):
dx row - center_point
dy = col - center_point
filter_matrix[row, col] = (1 / (2 * math.pi * sigma_value**2)) * mat
h.exp(-(dx**2 + dy**2) / (2 * sigma_value**2))

normalized_filter = filter_matrix / np.sum(filter_matrix)
return normalized_filter

9Ta pyHKUMS co3aeT rayccoBo sApo GpunbTpa:
e [eHepupyeT MaTpuuy 5x5 co 3HauyeHUsAMM rayccoBa pacrnpefeneHus
e lcnonb3yeT MaTeMaTu4yeckyto hopMysy rayccoBa pacnpeeneHus
e Hopmanuayet 8apo Tak, 4To6bl CyMMa BCEX 3HAYEHMI paBHsIacb To4YHO 1.0

e (Ob6ecneuymBaeT NpaBubHOE B3BewWnBaHue A addekTa pa3mbITus
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3. CBepTKa n306pa)xeHusi c 06paboTKoM rpaHuL,

def convolve_image(input_image, filter_kernel):
image_height, image_width = input_image.shape
kernel_size = filter_kernel.shape[9]
padding_size = kernel_size // 2

np.pad(input_image, padding_size, mode='reflect')
np.zeros_like(input_image, dtype=np.float32)

padded_image
output_image

for y in range(image_height):
for x in range(image_width):
region = padded_image[y:y+kernel_size, x:x+kernel_size]
output_image[y, x] = np.sum(region * filter_kernel)

return output_image

dTa QYHKUUA NPUMEHSIET CBepTKY K u306paxkeHuto: - O6pabaTbiBaeT MNUKCENM Ha
rpaHuUax C MCMosib30BaHNEM OTpaXkeHus - WaBnekaeT o0651acT  M306paXKeHus,
COOTBETCTBYIOLME pa3Mepy Aapa - BblumcnseT B3BeLEHHYO CYMMY C UCMONIb30BaHUEM
rayccoea spa - BoaBpalljaeT pasmbiToe M306paXKeHMe C TOYHOCTbIO C MJlaBatoLLen
TOYKOM

4. dyHKUUA coXpaHeHUsa agpa

def save_filter_kernel(kernel_matrix, output_file):
with open(output_file, 'w') as file_handle:
for row_index in range(kernel_matrix.shape[0]):
row_values = [f"{value:.6f}" for value in kernel_matrix[row_index]]
file_handle.write(" ".join(row_values) + "\n")

CoxpaHsieT rayccoBO A4p0 B TEKCTOBbIN dainn:
e (dopmaTupyeT Kaxaoe 3HayeHne poBHO C 6 3HaKaMu rnocrie 3anaTomn
e 3anucbiBaeT 5 CTPOK C 5 3HAYEHUAMN B KaXKA0W, pasaeneHHbiMy Npobenamu

e Cospaet Tpebyembliin hann kernel.txt B NpaBUIbHOM popmaTte

5. OcHOBHOI KOHBelep 06paboTKn N306parkeHnn

def execute_image_processing():
source_image = Image.open('image.png').convert('L")
image_data = np.array(source_image, dtype=np.float32)
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gaussian_filter = create_gaussian_filter(5, 1.0)
save_filter_kernel(gaussian_filter, ‘'kernel.txt')

blurred_data = convolve_image(image_data, gaussian_filter)
blurred_image = Image.fromarray(np.clip(blurred_data, ©, 255).astype(np.uint
8))

blurred_image.save('blurred.png')

sharpening_factor = 1.5
detail_mask = image_data - blurred_data
sharpened_data = image_data + sharpening_factor * detail_mask

sharpened_image = Image.fromarray(np.clip(sharpened_data, ©, 255).astype(np.
uint8))
sharpened_image.save('sharpened.png')

inverted_data = 255 - sharpened_data
final_image = Image.fromarray(np.clip(inverted_data, 0, 255).astype(np.uint8

))
final_image.save('result.png')
archive_files = ['kernel.txt', 'blurred.png', 'sharpened.png', 'result.png']
with zipfile.ZipFile('task6.zip', 'w') as archive:

for file_name in archive_files:
if os.path.exists(file_name):
archive.write(file_name)

return final_image
MonHbIN KOHBENEp 06paboTKM:
e 3arpy)aet NnoJlyTOHOBOE BXOAHOE U306paXkeHne
e Bbluucnsiet u COXpaHAET rayccoBo AA4po
e [lpuMMeHSsIeET raycCoBO pPa3MbITUE U COXPAHSAET NMPOMEXYTOUYHbINA pe3ynbTaT

e [IpuMeHsieT Hepe3koe MackupoBaHue ¢ KoadppuuneHToM a=1.5 ans NoBbILEHUS
YeTKOCTM

e BbinonHseT wWHBepcUO UK306paxeHuss (255 - 3HayeHWe nocfie MNOBbILEHUS
YeTKOCTH)

e OrpaHuuYMBaEeT BCe 3HaAYeHUs nuKcenein gnanasoHom [0, 255] n koHBepTUpYeT B 8-
OUTHbIN hopmaT

e Cospaet utoroBbinn ZIP-apxmB co BceMu TpebyemMbimMu darinamm

6. BbinonHeHue

final_result = execute_image_processing()

3anyckaeT Becb KOHBeiep 06paboTKM M306paXKEHU U CO3AaeT MTOroBbl pesynbTaT
BMECTE CO BCEMU HEO6X0AMMbIMYU danamMun BbiBOAA.
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PewieHue 3apgaumn “MaTpuyHoe npeacTaBfieHne CBEPTKH’

1. UmnopT Heo6Xxo0aUMbIX 6UO6NOTEK

import numpy as np
import os
import zipfile

[lnAa pelleHns 3agaum UCNonb3yoTca 6UBNNOTEKM:
e numpy AN8 paboTbl C MaTpMULL@MMK U BEKTOPaMM
e 0s /1 NPOBEPKM CyLLeCTBOBaHMA dainos

e zipfile ANnaA co3paHUA apxuBa C pe3ysibTaTaMu

2. [ocTpoeHne MaTpuL,bl CBEPTKHU

def create_convolution_matrix(filter_weights, step_size, image_dimension=8):

filter_height, filter_width = filter_weights.shape

output_height = (image_dimension - filter_height) // step_size + 1

output_width = (image_dimension - filter_width) // step_size + 1

total_output_pixels = output_height * output_width
total_input_pixels = image_dimension * image_dimension

convolution_matrix = np.zeros((total_output_pixels, total_input_pixels))

for output_row in range(output_height):
for output_col in range(output_width):
matrix_row = output_row * output_width + output_col
start_row = output_row * step_size
start_col = output_col * step_size

for filter_row in range(filter_height):
for filter_col in range(filter_width):
input_row start_row + filter_row
input_col start_col + filter_col

matrix_col = input_row * image_dimension + input_col
convolution_matrix[matrix_row, matrix_col] = filter_weights]

filter_row, filter_col]

return convolution_matrix

®yHKUMA create_convolution_matrix CTPOUT MaTpuly CBEPTKM nO
napameTpam:

e BbluncnsaeT pasmepbl BbIXOAHOrO N306paxeHns rno Gpopmyne

3a4aHHbIM



e Co3paét HyneByto MaTpuULy HY>XKHOrro pasmMepa

e [1nA Kaxxaon nosvuum BbIXOAHOIo M306pa)KeHVIFI onpeaendaeT cCooTBeTCcTByroLlee
OKHO BO BXO4HOM M306pa>Keva|

e PasmellaeT Beca sapa B COOTBETCTBYHOLLMX NO3MLMAX MaTPULLbl

3. YteHue apep us pannos

first_kernel = np.loadtxt('kernell.txt')
second_kernel = np.loadtxt('kernel2.txt')
third_kernel = np.loadtxt('kernel3.txt")

CunTbiBaem Tpu aapa CBEPTKM U3 daitnos. Kaxaoe SApo XpaHUTCA B oTAeNIbHOM daiine
B TEKCTOBOM (hopmare.

4. MocTpoeHne MaTpuL, ANA KaXKaoro aapa

matrix_for_first = create_convolution_matrix(first_kernel, 1)
matrix_for_second = create_convolution_matrix(second_kernel, 2)
matrix_for_third = create_convolution_matrix(third_kernel, 2)

CTpouMm Tpu MaTpuLbl CBEPTKMU:
e [lns nepsoro sigpa (2x2) ¢ warom 1
e [lns BTOporo aapa (3x3) ¢ warom 2

e [lns TpeTbero agpa (4x4) c warom 2

5. CoxpaHeHue pe3ynbtaToB B painbl

def write_matrix_to_file(data_matrix, output_filename):
with open(output_filename, 'w', encoding='utf-8') as output_file:
for matrix_row in data_matrix:

formatted_line = ".join([f"{value:.3f}" for value in matrix_row])
output_file.write(formatted_line + '\n")

write_matrix_to_file(matrix_for_first, 'resultl.txt')
write_matrix_to_file(matrix_for_second, 'result2.txt')
write_matrix_to_file(matrix_for_third, 'result3.txt')

DyHKUMA write_matrix_to_file coxpaHsieT MaTpuuy B dainn:
e Kaxpas CTpoKa MaTpuLbl 3aNnCbiBaeTCa B OTAENbHYO CTPOKY danna
e Yucna dopmaTupyroTca C TOYHOCTbIO A0 3 3HAKOB NOCEe 3ansATon

e ®dain coxpaHsieTcs B koanposke UTF-8



6. Co3paHue apxuBa C pesynbTaTtamMu

archive = zipfile.ZipFile('task7.zip', 'w', zipfile.ZIP_DEFLATED)
archive.write('resultl.txt')

archive.write('result2.txt')

archive.write('result3.txt')

archive.close()

Cospaém ZIP-apxuB task7.zip n pobaBnsieM B Hero Bce Tpu (anna c pesynbrtatamu.
ApXMB UCMOSb3YyeT CXXaTue AN YMeHbLUeHUs pa3mepa ¢annos.

7. OCHOBHOM KoA BbINOJIHEHUSA

if not (os.path.exists('kernell.txt') and os.path.exists('kernel2.txt') and os.p
ath.exists('kernel3.txt')):
kernel one = np.array([[1.0, ©.5], [0.0, ©0.0]])
kernel_two = np.array([[©0.1, 0.2, ©0.3], [0.4, 0.5, 0.6], [0.7, 0.8, 0.9]])
kernel three = np.array([[9.01, 0.02, 0.03, 0.04], [0.05, 0.06, ©.07, 0.08],
[0.09, ©.10, ©.11, 0.12], [0.13, ©0.14, 0.15, 0.16]])
np.savetxt('kernell.txt', kernel one, fmt='%.3f")
np.savetxt('kernel2.txt', kernel_two, fmt='%.3f")
np.savetxt('kernel3.txt', kernel three, fmt='%.3f")

first_kernel = np.loadtxt('kernell.txt')
second_kernel = np.loadtxt('kernel2.txt")
third_kernel = np.loadtxt('kernel3.txt")

matrix_for_ first = create_convolution matrix(first_kernel, 1)
matrix_for_second = create_convolution_matrix(second_kernel, 2)
matrix_for_ third = create_convolution matrix(third_kernel, 2)

write_matrix_to_file(matrix_for_first, 'resultl.txt')
write matrix_to file(matrix_for_second, 'result2.txt')
write_matrix_to_file(matrix_for_third, 'result3.txt')

archive = zipfile.ZipFile('task7.zip', 'w', zipfile.ZIP_DEFLATED)
archive.write('resultl.txt")

archive.write('result2.txt")

archive.write('result3.txt')

archive.close()

OCcHOBHOM KOA;:

e [lpoBepsieT Hanuune ¢annoBs ¢ AAPaMu, NPy UX OTCYTCTBUN CO3[AET TECTOBLIE
aapa

e CuutbiBaeT gpa us dannos

e CTpoOWT MaTpULbl CBEPTKUN ANS KaXA0ro Aapa

e CoxpaHsieT pesynbTaTbl B dhansbl

e Co3paéTt apxmB C pesynbTatamu



PeweHue 3agaum “OnTumanbHas NONMTUKA B peLuéTke”

1. YTeHune ceTku us danna

import os
import zipfile

def load_grid(filename):

with open(filename, 'r', encoding='utf-8') as f:
return [list(line.strip()) for line in f]

®yHKUMA load_grid cuMTbiBaeT ceTKy U3 daina grid.txt, COXpaHss Kaxayrt CTPOKY Kak
CMMUCOK CUMBOJIOB. JTO MO3BONSIET JIerko 06pawaTtbCsl K OTAENbHbIM K/eTkaM Mo
KoopAuHaTaM.

2. Mouck KoopAUHAT KJII0UYEBbIX 06 bEKTOB

def find_objects(grid):
objects = {'S': [], 'T': []1, 'X": []}
for i, row in enumerate(grid):
for j, cell in enumerate(row):
if cell in objects:
objects[cell].append((i, j))
return objects

CDYHKLI,IAFI find_objects npoxoguTt no BCEN ceTKe U COoXpaHAEeT KoopAuHaTbI CTapTOBOﬂ
no3nLnun S, cokpoBuLla T U TOBYLLEK X B COOTBETCTBYHOLLIME CMTUCKWU CNnoBaps.

3. [iBMXKEeHue no ceTke

def next_position(row, col, direction, height, width):
new_row, new_col = row, col

if direction == 'up':
new_row = max(®, row - 1)
elif direction == 'down':
new_row = min(height - 1, row + 1)
elif direction == 'left':
new_col = max(@, col - 1)
elif direction == 'right’:

new_col = min(width - 1, col + 1)

return new_row, new_col

CDyHKLl,IAFI next_position BblYUCNAET HOBYIO MO3ULIMIO areHTa Npu ABMXEHUN B 3alaHHOM
HarnpaBJ1EHUN. Ecnu aBmxeHune BbIXO4UT 3a rpaHunLbl CETKKN, areHT OCTaeTCA Ha TeKYLLI,eI‘/Ji
nosnuunn.



4. PacueTt Harpaabl 3a nepexopa,

def get_reward(cell):

if cell == 'T':
return 10.0
elif cell == 'X':
return -5.0
else:

return -0.1

dyHKUMA get_reward onpefensieT Harpagy 3a rnepexof B yKasaHHyk KneTky: +10 3a
COKPOBMLLE, -5 3a NoBYLLKY, -0.1 3a BCe ocTasibHble Nepexoapl.

5. Anroputm Value Iteration

def value_iteration(grid, gamma=0.9, steps=100):
height = len(grid)
width = len(grid[@])
directions = ['up', 'down', 'left', 'right']
values = [[0.0] * width for in range(height)]
first_step_values = None

for step in range(steps):
new_values = [[0.0] * width for
for i in range(height):
for j in range(width):
if grid[i][j] in ['T", 'X']:
new_values[i][j] = 0.0
continue

in range(height)]

best_value = -float('inf"')
for direction in directions:
ni, nj = next_position(i, j, direction, height, width)
reward = get_reward(grid[ni][nj])
value = reward + gamma * values[ni][nj]
if value > best_value:
best_value = value
new_values[i][j] = best_value

if step ==
first_step_values = [row[:] for row in new_values]

values = new_values

return values, first_step_values

AnropuTtm Value Iteration BbinonHset 100 ntepaumi Ans Bbl4UCNEHUSA ONTUMANIbHOM
LEeHHOCTM Ka)aoro CoCToAAHMA. Ha Ka)kxaomn ntepauyuu:



e 1N TepMUHanbHbIX COCTOSAAHMI (T, X) 3HaYyeHMe ocTaeTcs paBHbIM 0

e [1nAa ocTanbHbIX COCTOAHUM BbIYMUCISAETCA MaKCMMasibHas LEHHOCTb N0 BCEM
BO3MOXHbIM AENCTBUAM

e [locne nepBon nTepaumm CoXpaHsaoTCa 3HavyeHnsa ans panna vi. txt
6. NeHepauus BbIXOAHbIX ¢painnos
grid = load_grid('grid.txt")

objects = find_objects(grid)

with open('map.txt', 'w', encoding='utf-8') as f:
for obj_type in ['S', 'T', 'X']:
for pos in objects[obj_type]:
f.write(f"{obj_type} {pos[@]} {pos[1]}\n")
final_values, first_values = value_iteration(grid)

with open('v1.txt', 'w', encoding='utf-8') as f:
for row in first_values:
f.write(' '.join(f"{x:.1f}" for x in row) + '\n")

start_pos = objects['S'][90]
start_value = final_values[start_pos[0]][start_pos[1]]

with open('result.txt', 'w', encoding='utf-8') as f:
f.write(f"{start_value:.6f}")

MporpamMma BbINOMHAET CrieaytoLme warwu:
1. CumTbiBaeT ceTKy 13 danna grid.txt
HaxoguT KoopauHaTbl BCEX KJTHOYEBbIX 0OBHEKTOB
3anucbiBaeT KoopAanHaTbl B dann map.txt B TpedbyemMom popmate

3anyckaeT anropuTtm Value lteration gna Bbl4MCNEHUNA LEHHOCTEN COCTOAHUM

o M 0D

CoxpaHsieT 3HauyeHus nocne nepeou utepaumm B damn vi.txt ¢ TO4HOCTbIO A0 1
3Haka

6. HaxoauT 3HauyeHue cTapToBoM nosuumm nocsie 100 utepauui 1 sanucbiBaeT ero B
result.txt C TOYHOCTbIO 40 6 3HAKOB

7. Co3paHue apxuBa c pe3ynbTaTamMu

with zipfile.ZipFile('task8.zip', 'w') as archive:
archive.write('map.txt")



archive.write('v1.txt")
archive.write('result.txt')

Ha 3aBepliatoliem aTane nporpamma cosgaet ZIP-apxuB task8.zip u go6aBnsieT B HeEro
BCe TpU CreHepupoBaHHbIX daiina.



