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Mporpamma aucumnnuubl "duckpetHas matematmka"; 011800.62 Pagnodomnaunka; OoueHT, K.H. (aoueHT) MeaHblmH MN.H.

MporpamMmy aucumnanHbl paspabdoTan(a)(n) ooueHT, K.H. (goueHT) MeaHbwuH MN.H. Kadgenpa
reomeTpun oToeneHue matematuku , Pyotr.lvanshin@kpfu.ru

1. LLlenn ocBOEHUS AUCLUMIUHDI

CTyOeHTbl, 3aBEPWMBLIME N3YYEHME OAHHON ANCUMMAVHDI, OOMXHbI:

* 3HaTb OCHOBHbIE MONOXEHUS TEOPUM rpacpoB 1 TEOPUN YUCEN;

* OBNafeTb METOAAMY PELLEHNS COOTBETCTBYIOWNX 3a4aY;

* yMeTb UCMONb30BaThb 3TN METOAbI NPY PaboTe C KOHKPETHBIMU MPUIOXEHNSMU U MPOrpPaMMaMu.

2. MecTO AMCUMNNNHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbHOro obpasosaHus

JaHHas yyebHas oncumnnnHa BkodeHa B pasgen " 53.0B.7 MNpodeccrnoHanbHblin" 0CHOBHOW
obpasosaTtenbHol nporpammbl 011800.62 Paonodmamka n 0THOCUTCS K AUCLMNIMHAM MO BblIOopy.
OcBaunBaetcs Ha 1, 2 kypcax, 2, 3, 4 ceMecTpbl.

Kypc nekuuin "unckpetHas marematmka" coctomT u3 pasaenos: Teopus rpagos n OCHOBbI TEOpUK
yucen.

3. KomneteHuuu obyyarowlerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/mopynsi

B pesynbrate 0CBOEHNS AMCUMMINHBI (OOPMUPYIOTCS Cneayowme KOMNeTEHLUN:

PacwmdppoBka

LLinchp komneteHumu npuobpetaemMon KOMMNeTeHL MU
OK-12
(0blWeKyNbTypHbIE HaBbIK/ paboTbl C KOMMbIOTEPOM
KOMMeTeHuun)
OK-15 CMOCOBHOCTb K MUCbMEHHOM 1 YCTHON KOMMYHMKALMK Ha
(ObuwekynbTypHbie CCKOM $513blKe Y g
KOMMeTeHuunn) by
OK-16
(0bLwekynbTypHbIE 3HaHWe NHOCTPaHHOro A3blka
KOMMeTeHuun)
MK-1 onpegneneHune obwmnx oopm, 3aKOHOMEPHOCTEN U
(MpOCPECCHOHaNBHbIS I/IHgT MEHTasbHbIX C eu%n,a OT,EI,e}'IbHOFI;I npeameTHol obnacTtu
KOMMeTeHuunm) Py P P
MK-2
(npodheccunoHanbHbIe YMEHMVE NOHATb NOCTaBNEHHYIO 3a4a4
KOMMNeTeHuunm)
MK-3
(npodheccunoHanbHble yMeHune popMynmpoBaTtb pesynbtar
KoMMeTeHuunn)
MK-4
(npodhbeccmoHanbHble yMEHVe CTPOro fokasaTb yTBepXaeHune
KOMMeTeHuunn)
MK-5 yMEeHVEe Ha OCHOBE aHannsa yBuaeTb U KOPPEKTHO
(npodheccunoHanbHble
KOMMETEHLIN) cgoopmynupoBaTtb pesynbrtart

B pesynbraTe 0CBOEHUS OUCUUMANHBLI CTYOEHT:
1. DONXEH 3HaTb:
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Mporpamma aucumnnuubl "duckpetHas matematmka"; 011800.62 Pagnodomnaunka; OoueHT, K.H. (aoueHT) MeaHblmH MN.H.

3HaTb OCHOBHbIE MONOXEHNS TeOpUN rpadpos 1 TeEOPUN YnCen,

2. DONTXEH yMeTb:

yMETb NCMOMb30BaTb 3T METOABI MPU PaboTe C KOHKPETHLIMU NPUNOXEHVUSMU 1 NPOrpaMMamm.
3. [ONXeH BnaneTb:

oBnageTb MeTo4aMu pelleHns COOTBETCTBYIOWNX 3a0ay;

Pewatb OCHOBHbIE 33241 TEOPUU FPacoOB 1 TEOPUM YUCEN, YMETb HAXOANTb OCHOBHbIE
XapakTepucTnkm rpada, pewarb NMHERHbIE U KBaApaTUYHbIE CPaBHEHNS

4. CTpyKTypa u cogepxaHve AUCLUMNIUHbI/ MOoayns
Obwas TpyooeMKOoCTb AMCLMMNANHBI COCTaBNSET 5 3a4eTHbIX(ble) eanHmu(bl) 180 yaca(os).

dopma NPOMEXYTOYHOr0 KOHTPONS AUCUUNANHBI OTCYTCTBYET BO 2 CEMECTpe; 3a4eT B 3 CEMECTpE;
3a4eT B 4 ceMmecTpe.

CyMMapHo No OucumnanHe MoxHo nony4ntb 100 6annos, n3 HMX Tekylas paboTta oueHmBaeTcs B 50
6anno., nTorosasi popma KoHTpons - B 50 6annos. MuHuManbHoe KONM4YecTBo Onst [onycka K 3a4eTy
28 6annos.

86 bannos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBnetBoputenbHO" (yO0B.);

54 6anna n MeHee - "HeynOBNEeTBOPUTENLHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayguTopHomn paboTtbl No gucuunnmHe/ MOAynto
TemaTnyeckuu nnaH gucUUNAUHbI/MOAYNS

Buabl n yacobl
ayAuTOpHOM paborThbl,

Paspen
Henens X TPy[0eMKOCTb Tekywwme popMbl
N .D.I/II(\:,IL:.)V‘IIF;’I,I.IV;I'HI:I/ CeMecTplamectpa (B 4acax) KOHTpoOnst
Nekunn MpakTnueckumelllaboparopHble
3aHATUA pa6oTbl

Tema 1. lNonaTne
rpadba. Oprpad,
MynbTurpad. Jlemma o 5 1 0 4 0 YCTHbIA ONpocC
" [pykonoxatmsx.
Onepaunn Hapg,
rpagoamu.
Tema 2. CBA3HOCTb
rpacoos. Llenn,
MapLpyThbl, LMKNbI. YCTHbI OnNpoc
2. CBsi3HOCTb, pebepHas 2 2 0 4 0
CBSA3HOCTb.
KomnoHeHTb! rpada.

Tema 3. PaccTtosiHue B
rpagoax. [NoHaTns:
paawunyc, puameTp, YCTHbIA ONpOoC
s. 006xBaT, OKpyXXeHune n nx 2 3 0 5 0
cBoMcTBa. 3a4a4a
KOMMMBOSIXEpA.
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Mporpamma aucumnnuubl "duckpetHas matematmka"; 011800.62 Pagnodomnaunka; OoueHT, K.H. (aoueHT) MeaHblmH MN.H.

Buabl n yachbl
ayauTopHOM paboThbl,

Pasnen
Henens MX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")'g;m;“b'/ Cemectp cemecTpa (B yacax) KOHTpons
Nekumu MpakTnyecknellaboparopHbie
3aHATUSA paborbl

Tema 4. [lepesbs n

neca. 9kBMBaNEHTHbIE

ornpeneneHnd nepesa. o
4. [Knaccudpukauns 2 4 0 5 0 ycTHbI onpoc

[lepEeBbLEB.

CyuwecTtBoBaHune

OCTOBHOIo goepesa.

Tema 5. O6xonbl
rpadpos. [aMnnbTOHOBbI
5. [n Sinneposbl rpadsbl. 3 5 4 10 0
Teopembl upaka n
onnepa.
Tema 6. JlnHeitHas
anrebpa Ha rpagoax.
MatpuLbl
NHUMOEHTHOCTA U
CMEXHOCTW. YCTHbI ONpoC
6. MNpocTpaHcTBa LMKNOB 1 3 6 4 10 0
pa3pesoBs rpadoos.
NHaoyumpoBaHHble
LUMKNbl U MUHUMANbHbIE
paspesbl.

Tema 7. Peannzauns
rpadpos. Peannzauuns
rpadgpos B R"3.
[MnaHapHble rpadbi.
Teopema KypaTtosckoro.
dopmyna dnnepa n ee
CneacTams.
[Mnocko-0BONCTBEHHbIE

rpagobi.

YCTHbI ONpOC

YCTHbI ONpoC

Tema 8.
PackpawwvsaHue

r BT Mbl -n
pathoB TeopeMbl 0 5 KOHTPONbHas

n 4-x Kpackax.
8. PackpawunsaHue 3 8 6 8 0 pabota

BEpLWH, pebep un
rpaHen. OueHkn
packpawmnBaemocTm.

Tema 9. NpocTble
yucna. lNpocTbie n
9. |cocTaBHble Yucna. 4 9 0 2 0
HennmocTtb. CBoOlCTBA
nenvtenemn.

Tema 10. OcHoBHas
TeopeMa apngMeTuKu.
10.|CywecTBOBaHME 1 4 10 0 2 0
€AVHCTBEHHOCTb
pasnoxeHus.

YCTHbI ONpoC

YCTHbI OnpocC
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTOpHOM p

abortbl,

MX TPYAO0EMKOCTb
(B yacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyeckue
3aHATUSA

NabopaTopHbie
paborbl

11.

Tema 11. Anroputm
neneHvs. Anroputm
Esknnpa. NpusHakm
nennuMocTu.

11

YCTHbI Onpoc

12.

Tema 12. CoBepLieHHble
yucna. Hucna depma v
MepceHHa. Teopema o
cBa3un yncen MepceHHa
N COBEPLIEHHbIX YncCen.

12

YCTHbI ONpOC

13.

Tema 13. CpaBHeHus.
MNoHATMe cpaBHeHMS,
CBOMCTBa CPaBHEHWUMN.
Konbuo Z_n v rpynna
U_n. Cuctembl BbIHETOB.

13

YCTHbI Onpoc

14

Tema 14. NanbHenwwve
CBOMCTBa CPaBHEHWUI.
[MNonnHoMmanbHble
cpaBHeHns. DyHKUMK

‘|9nnepa n depma.

Kutalickas Teopema 06
octatkax. Manas
Teopema Pepma.

14

YCTHbI ONpoC

15.

Tema 15. bonbas
Teopema Pepma.
Cnyyan cteneHen 2
(MMdbaropoBbl TPOWKN),
3,4

15

YCTHbI Onpoc

16.

Tema 16. lNpunoxeHus
TEeopumn ymcen ---
RSA-wungposaHue,
Bbl4MCNEHNE 0CATKOB OT
neneHus, cxema
Ounddom-Xenmana.

16

KOHTPO/NbHas
paboTta

Tema . UTorosas
doopma KOHTpoOns

3a4ert

Tema . NToroeas
doopma KOHTpons

3a4ert

NTtoro

18

72

4.2 CopepxaHvue oUCLUNMUHbI
Tewma 1. NoHsaTUe rpacpa. Oprpadcp, mynbTurpacp. Jiemma o pykonoxarmsax. Onepauuvm Hag,
rpachamu.
npaktnyeckoe 3aHsitne (4 4aca(os)):

Oprpad, mynbTurpad. Jlemma o pykonoxarusx. Onepaumu Hag rpadamu. 1I3oMmopunambl rpadoos.
B aTon Teme oopMynunpyroTCS OCHOBHbIE MOHATUSA Teopuun rpadoos. MNpakTuka: JuckpeTHas
maTtemaTuka: Y4ebHoe nocobue / C.A. KaHuepan. ctp.43
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Tema 2. CBA3HOCTb rpadooB. Lienu, mapLupyTbl, UuKbl. CBA3HOCTb, pebepHas CBA3HOCTb.
KoMnoHeHTbI rpacdpa.

npakTnyeckoe 3aHsitne (4 4aca(os)):

Llenn, mapwpyTbl, unknbl. CBSI3HOCTb, pebepHas cBs3HOCTb. KoMMoHeHTbl rpadpa. CunbHas
CBSI3HOCTb B oprpadoax. /lemma o cywecTBoBaHUM NPOCTO Leny Teopema o0 pa3pbiBe Lukna
MpakTuka: uckpeTHas matematuka: YuebHoe nocobue / C.A. KaHuenan. cTtp.43

Tema 3. PaccrosiHue B rpacpax. MoHsaTUs: paguyc, amameTp, o6xBart, OKpyXeHue u ux
csBoncTBa. 3apadya KOMMUBOsIXepa.

npakTnyeckoe 3aHsitne (5 yaca(os)):

PaccTosiHne B rpadhax: onpeneneHust MNoHatus: pagnyc, onameTp, 0bxear, OKpy>XeHne 1 nx
cBoWCTBa. 3afa4ya KoMMuBosikepa. Teopema o paguyce n gnametpe 3agada KMTanckoro
noytanboHa MNpakTtuka: OuckpeTHasa matemaTmka: YyebHoe nocobue / C.A. KaHuepan. ctp.44

Tema 4. [lepeBbs U neca. KBMBaNEeHTHbIe onpeaeneHus aepesa. Knaccudpmkaums nepeBbes.
CyuwiecTBOBaHWe OCTOBHOIO AepeBa.

npakTnyeckoe 3aHsitne (5 yaca(os)):

HepeBbs n neca. OkBMBaNeHTHbIE onpeneneHns gepesa. Knaccndurkaumns nepesbes.
CyuwecTBoBaHMe OCTOBHOro Aepesa. Teopema o MocTax Teopema 0 Touke couneHeHus MNpakTtuka:
IOunckpetHas matematuka: YuebHoe nocobue / C.A. KaHuenan. ctp.44

Tema 5. O6xoabl rpachoB. FTaMuNbLTOHOBLI U AnepoBbl rpacpbl. Teopembl Oupaka u dunepa.
JNeKLMoHHoe 3aHsiTne (4 4yaca(os)):

O6xoapbl rpadooB. MaMnnbTOHOBLI U DiinepoBbl rpadbl. Teopembl Oupaka, Ope v Siinepa. Anroputm
®dnepun. O606WEHHbBIE TOYKM COoYNEHEeHNs Teopema 0 He0bX0AMMOM YCNOBMM FraMUIbTOHOBOCTU

npaktnyeckoe 3aHsitne (10 yaca(os)):
OuckpeTHas matemaTtvka: YyebHoe nocobue / C.A. KaHuenan. ctp.44

Tema 6. JInHenHas anrebpa Ha rpachax. MaTpuLbl UHUUAEHTHOCTU U CMEXHOCTW.
MNMpocTpaHcTBa LMKNOB U pa3pe30B rpacdos. MHAYLMpPOBaHHbIE LUK/bI U MUHUMalbHbIE
paspesbl.

neKkumnoHHoe 3aHsitTne (4 yaca(os)):

NuHeiiHas anrebpa Ha rpadhax. MaTpuubl MHLMAEHTHOCTU 1 CMEXHOCTU. [pocTpaHcTBa LIMKNOB 1
pa3pe30B rpacpoB. MIHAyLMpOBaHHbIE LKLl U MUHUMANbHbIE pa3pesbl. TeopeMa 0 COOTBETCTBUM
MeXay MaTpuuamm MHUUOEHTHOCTA U CMEXHOCT Teopema o saape MaTpuLbl MHUUAEHTHOCTH

npakTudeckoe 3aHsitne (10 yaca(oB)):
IOuckpeTHas matemartumka: YyebHoe nocobue / C.A. KaHuenan. ctp.44

Tema 7. Peanusauus rpadpoB. Peanusauuns rpachos B RA3. NnaHapHblie rpadobl. Teopema
Kypatosckoro. ®opmyna dunepa n ee cnenctsus. NMnocko-aBoNCTBEHHbIE rpadobl.

JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

Peanusauus rpagos. Teopema 06 yknanke rpadpa Ha cgoepe Yknagka rpadpa Ha Tope Peannsaums
rpagoos B R"3. lNMnaHapHble rpadbl. Popmyna diinepa n ee cneacteus. Nnocko-aBoONCTBEHHbIE
rpadgobl. Teopema KypaTtoBckoro. HeobxoaumMble 1 OCTaTOYHbIE YCNOBMSA MNaHAPHOCTM rpadovs
cteneHn 3 u 4.

npakTnyeckoe 3aHsitne (8 4yaca(os)):
IOunckpeTHas matemaTtvka: Y4ebHoe nocobue / C.A. KaHuenan. ctp.44

Tema 8. PackpawumBaHue rpacpoB TeopeMbl 0 5-1 n 4-x Kpackax. PackpalwumBaHvne BepLUVH,
pebep u rpaHen. OLeHKN pacKkpallmBaemMocCTu.

JNIeKLMOHHOoe 3aHsiTue (6 4aca(os)):

PackpawwnsaHue rpacos Teopembl 0 5-1 n 4-x kpackax. PackpawusaHue BepwuH, pebep n rpaHei.
OueHkn packpawmsaeMmoctu. Teopema Annens n XakeHa

npakTnyeckoe 3aHsitne (8 4aca(os)):

IOuckpeTHas matemartumka: YyebHoe nocobue / C.A. KaHuepnan. ctp.45

Tema 9. MpocTbie uncna. NMpocTbie U cocTaBHbie Yucna. Jdenumocts. CBOMCTBa Aenutenen.
npakTnyeckoe 3aHsitne (2 4aca(os)):

KTPOHHEBH
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AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
CtpaHnua 7 ns 16. 111 VHI:I

S OEMALIGH
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MpocTble n cocTtaBHble Yncna. denumoctb. Ceonictea aenutenein. KOPELWKOB H.A.,
HACPYTOMNHOB M.®., CEOPHUK 3AL0AY NO TEOPUWN YACEN. cTp. 4

Tema 10. OcHoBHas Teopema apucpmeTnku. CyuLectBoBaHue U € BUHCTBEHHOCTb Pa3fioXeHus.

npakTudeckoe 3aHsitne (2 yaca(os)):

OcHoBHas Teopema apudmeTmkn. CylwecTsoBaHE U €QUHCTBEHHOCTb Pa3noXeHns Ynucna Ha
comHoxutenu KOPEWKOB H.A., HACPYTAONHOB M.®., CEOPHNK 3AO0A4Y MO TEOPUU
HYNCEIJ. cTp. 4

Tema 11. AnropuTtm aeneHusi. Anroputm EBknupa. NprusHakm oenmmocTu.

npakTnyeckoe 3aHsitne (2 4aca(os)):

Anroputm genenus. Anroputm Esknuaa. lNpusHaku genumocTtu. MNpumepsl. [NprunoxeHusa anroputma
Esknnpa. KOPEWKOB H.A., HACPYTOVHOB M.®., CBOPHVK 3AL0AY MO TEOPUWN YACE/.
cTp. 5

Tema 12. CosepLueHHble yucna. Yucna depma n MepceHHa. Teopema o CBS3M Yncen
MepceHHa u coBepLUEHHbIX YUCen.

npakTnyeckoe 3aHsitne (2 4aca(os)):

CoBepueHHble yncna. Yiucna depma n MepceHHa. Teopema o ¢Bsa3n Yucen MepceHHa n
coBeplLeHHbIX Yncen. lNocTpoeHne npasunbHbiX MHOroyronbHUKoB. KOPELIKOB H.A.,
HACPYTOMNHOB M.®., CBOPHUK 3AL0AY NO TEOPUWN YACEIJ. cTp. 7

Tema 13. CpaBHeHus1. MoHATME cpaBHEeHUSs1, CBOMCTBA cpaBHEeHMW. Konbuo Z_n v rpynna U_n.
CucteMbl BbIYETOB.

npakTnyeckoe 3aHsitne (2 4aca(os)):

lMoHATMe cpaBHeHMs, cBolCcTBa cpaBHeHuid. Konbuo Z_n v rpynna U_n. Cuctembl BbIYETOB.
PelwweHne nuHenHbIX ypaBHeHW 1 cuctem ans cpasHeHunin. KOPELWKOB H.A., HACPYTOVHOB
M.®., CBOPHUK 3ALAY INO TEOPUWN YNACEIJ. cTp. 10

Tema 14. lanbHenwne cBoUCTBa cpaBHeHUW. NonMHOMManbHble cpaBHEeHUs. DYHKLUKN
Aunepa n depma. Kuranckasa teopema 06 octarkax. Manasi teopema depma.

npaktnyeckoe 3aHsitne (2 4aca(os)):

HanbHenwwve ceoncTea cpaBHeHwin. lanbHerumne ceBoncTea cpasHeHui. [lonnHoMmanbHble
cpaBHeHus. dyHkumm diinepa n Pepma. Kntaiickas teopema 0b octatkax. [lokasaTenbcTBo
TeopeMbl. Manas Teopema depma. Ee npunoxenus s kpuntorpadpumn. KOPEWKOB H.A.,
HACPYTOVNHOB M.®., CBOPHUK 3AL0AY NO TEOPUWN YACEIJ. cTp. 13

Tema 15. bonbluas Teopema dDepma. Cnyyam cteneHen 2 (nucharoposbl TPOMKM), 3, 4.
npakTudeckoe 3aHsitne (3 yaca(os)):

Bonblas Teopema Pepma. Cnyyam cteneHen 2 (nnudparoposbl Tporikn), 3, 4. OnncaHune
nokasartenbcTea, Meton 6eCKOHEeYHOro cnycka.

Tema 16. NMpunoxeHuns teopum uucen --- RSA-lumcppoBaHmne, Bbl4UCNIEHUE OCATKOB OT
neneHus, cxema Odudcdoun-XenmaHa.

npaktnyeckoe 3aHsitne (3 4aca(os)):

MpunoxeHusa Teopun ymcen --- RSA-wnposaHmne, BbIMUCNEHNE OCATKOB OT OENEHUs, CXema
Oundpdpu-Xenmana. Npumepsbl wndgposanuns n gewngposanns. KOPEWKOB H.A., HACPYTANHOB
M.®., CBOPHUK 3ALAY NO TEOPUWN YACEIJ. cTp. 12

4.3 CTpyKTypa 1 comepXaHue camocTosiTesibHoM paboTbl AUCLMNNHBI (MOAYNS)

Buabl
N Paanen Cemectp| HeRens | camoctosiensHoit TpyaoemMkocTh gﬁ%ﬂ:;;?:;ﬁﬂﬂﬁ
JAucunnnmHol pcemecrpa pa6oTbl (B vacax) 260TbI
CTYQ,EHTOB P
Tema 1. lNoHsATME
rpadpa. Oprpad,
1 MynbTUrpad. Jiemma o
" |pykonoxXaTtusx.
PeructpaumnpHHbIin HOMep BAEKTPOHHELIH
Crpanua 8 n3 16 11} yLH,lfI,F EP‘CH Tl:::.r
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Onepauuun Hag rpagamu.

NoaroToBKa K
YCTHOMY onpocy

YCTHbI ONpocC
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Paspen
AucumnnnHbl

CemecTp

Hepnens
cemecTpa

Buabi
caMoCTOsITe/IbHOM
paboTbl
CTYAEHTOB

TPYyBOEeMKOCTb|
(B yacax)

dDopMbl KOHTPONSA
CaMOCTOATENIbHOMN
pabortbl

Tema 2. CBSA3HOCTb
rpadpos. Lienw,
MapLpyThbl, LAKNbI.

" |CBSA3HOCTb, pebepHas
CBSA3HOCTb.
KoMnoHeHTbI rpada.

NoAroToska K
YCTHOMY Onpocy

2 YCTHbI ONpocC

Tema 3. PaccTosiHne B
rpagoax. NoHatns:
paguyc, omamertp,

" |06xBaT, OKPYXXEHUE 1 UX
cBowncTBa. 3agaya
KOMMUBOSIXEpa.

NoAroToBKa K
YCTHOMY OMnpocy

4 YCTHbI ONpocC

Tema 4. [lepeBbs 1
neca. OKBMBaANEHTHbIE
onpegeneHns nepesa.
. |Knaccudmkaums
LlepeBbEB.
CyuwecTtsoBaHue
OCTOBHOrO Aepesa.

NoAroToBka K
YCTHOMY Onpocy

4 YCTHbI ONpocC

Tema 5. Ob6xoabl
rpadpos. [[aMnnbTOHOBBI
. v Orineposbl rpadobl.
Teopembl upaka n
ownnepa.

NOAroToBKa K
YCTHOMY OMpocCy

4 YCTHbI ONpoC

Tema 6. JlnHenHas
anrebpa Ha rpagoax.
Matpuubl
NHUMOEHTHOCTU 1
CMEXHOCTW.

" [MpocTpaHcTBa LIMKIOB K
paspe3oB rpadoos.
VHoyunposaHHble
LMKbl U MUHUMaNbHbIE
paspesbl.

NoAroToBka K
YCTHOMY Orpocy

5 YCTHbIA ONpoC

Tema 7. Peannzauus
rpadgpos. Peannzauns
rpagooe B R"3.
[MnaHapHble rpadbl.
Teopema KypaTtoBckoro.
" |Popmyna dinepa n ee
CneacTBums.
[Mnocko-OBONCTBEHHbIE

rpadobl.

NOAroToBKa K
YCTHOMY OMpocCy

5 YCTHbIA ONpoC

Tema 8.
PackpawunsaHue
rpagoos TeopeMmbl 0 5-1
n 4-x Kpackax.

" |PackpawmsaHune
BEPLWWH, pebep n
rpaHen. OueHkn
packpawmnBaemMocCTu.

noaroToska K
KOHTPONbHOW
paboTte

5 KOHTPO/bHASs
paboTta

PernctpaumoHHbIn Homep
Ctpanuua 10 n3 16.
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Hepnens

N Paspen
cemecTpa

OucumnnuHbl CemecTp

Buabi
camocTosiTenbHon [TPyOooeMKoCTb
paboTbl (B yacax)
CTYLEHTOB

dDopMbl KOHTPONSA
CaMOCTOATENIbHOMN
pabortbl

Tema 9. lNpocTble
yucna. [NpocTtble n

86 COCTaBHbIE Yyucna. 4 9
NF30RITENLHEIR Jexsonprum, BKntoyas

MNppymMgraernesmedekTOpa 1 HoyTOyKa A7k YTEHW

noaroToBka K

'repuxmmmye (bOpMEI obyueH

eKLI,VIVI

XCTHbIVI ornpoc
us

Tema 10. OcHoBHad

aT1é BT WATT8 Prst4 b esoeima‘ondunhfinm
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andye

¥&y9
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YCTHOMY Onpocy

Dnepauuu Hap,
YCTHbI ONpocC

Onpe4gawEr T2 MOtRRBLBHIRE
Tema 2uCsBasHacnB Pagpass Lienn, mapupyT
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y DllIEHHb!
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ro rpagpa. Hamt

n nponasseneHue,

NOAroToBKa K 5
YCTHOMY OMpocCy

OGepHYH0 CBSIBHOCT

o

CYMMy, CBSI3H
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1yl0 CyMMYy rpadoos
as CBA3HOCTb.
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YCTHbI ONpocC

DUKaUus nepesbes.
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b
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Ha‘ﬁ'run va
LARA Ry~ Ppatea

Tema 9. MNMpocTble yncna. MNMpocTtbie U cocTaBHble Yucna. enumoctb. CBOUCTBa AenuTenen.

yCTHbIVI onpoc , npnMepHbie BOMPOCHI:

PasnoxuTb 4nCno Ha COMHOXNUTENN, OoKa3aTb HeorpaHn4eHHOCTb MHOXEeCTBA MPOCTbIX YNCEN
Tema 10. OcHoBHas Teopema apM(*)MeTVIKVI. CyLI.I.eCTBOBaHVIe U eANHCTBEHHOCTb pPa3/10XXeHus.

YCTHbIA ONpoC , NPUMEPHbIE BOMPOCHI:

PernctpaumoHHbIn Homep
CrtpaHnua 11 13 16.
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HanTtn pasnoxeHue yncna Ha MHOXUTENN

Tema 11. Anroputm geneHusi. Anroputm Eeknuaa. NpusHaku aenmmocTtu.
YCTHbIV ONpPOC , NPUMEpPHbIE BOMPOCHI:

YMeTb NpuMeHaTb anroputm EBknnaa K gaHHon nape yucen

Tema 12. CoBepLueHHble yucna. Yucna ®epma n MepceHHa. Teopema 0 CBSI3u Ynucen
MepceHHa u coBepLUEHHbIX Yucen.

YCTHbIA ONPOC , MPUMEPHbIE BOMPOCHI:

[MpoBepunTb BOBMOXHOCTb NOCTPOEHNS NPAaBUBHOrO MHOMOYrofibHUKA NPU MOMOLM LMPKYNS v
NNHENKN

Tema 13. CpaBHeHus1. [MoHATUE cpaBHeHUs1, CBOMCTBa cpaBHeHUW. Konbuo Z_n v rpynna U_n.
CucteMmbl BbIYETOB.

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:
HanTtn Bce nogrpynnsl Z_n 1 U_n. Hantn nopsagok yicna B Z_n

Tema 14. JanbHeWwne cBoMcTea cpaBHeHUNW. NMonnHoMuanbHble cpaBHEHUA. DYyHKUMKN Dnepa
n depma. Kutanckas reopema 06 ocrarkax. Manas teopema depma.

YCTHbI/i ONPOC , NPMMEPHbIE BOMPOCHI:

YMeTb pelwaTb NMHeNHbIe U KBaapaTHble CpaBHeHMsl. HailTn 3HadeHns pyHkumin diinepa n depma Ha
LaHHOM Yucne

Tema 15. Bonbwas Teopema Pepma. Cnyyam cteneHen 2 (nucparopoBbl TPOWKN), 3, 4.
YCTHbI ONPOC , MPUMEpPHbIE BOMPOCHI:
YMeTb HaxoanTb NPOM3BOJIbHO BONbLUYIO NMdparopody TPOKy

Tema 16. NMpunoxeHnsa teopuu uucen --- RSA-LumcpposaHmne, Bbl4MCNIeHUE OCaTKOB OT
neneHus, cxema Oudodou-XenmaHa.

KOHTpoNbHas paboTta , NpUMepPHbIE BONPOCHI:

YMeTb npuMmeHunTb cxemy Judpcum-XenmaHa ons gaHHoOM napbl Yyucen
Tema . UToroBasi oopma KOHTpOns

Tema . UToroeasi popma KOHTpons

MpumepHble BOMPOChHI K 3a4eTy:
Yucno pebep $K n$.

2. Kybnyeckuia rpadp. Myctb $d \in \mathbb{N}$ n $V=\{0, 1\}*d$. Pebpo coeaunHsieT nBe BEPWMHbI
$V$ Torpa n Tonbko TOraa, Koraa 4Mcno pasHblx KOOpAMHAT ABYX BepwuH pasHo $1$. Haintn

2.1. yncno pebep;

2.2. CTeneHb;

2.3. ouamertp;

2.4. pagnyc Takoro rpada.

3. Mokazartb, 4to $\mathrm{rad}(G)\leq \mathrm{diam}(G) \leq 2 \mathrm{rad}(G)$.
4. NMokasaTb, YTO KaXAblii OBYCBSA3HbIA rpadd COAEPXMT LUK.

5. Haiitn $k(G)$ 1 $\lambda(G)$ ans

5.1. $P"k$;

5.2. $C"k$;

5.3. $K"k$;

5.4. $K_{m, n}$.

6. HainTn cBsizHoCTb $n$-MepHoro kyba.

7. dokasaTtb, 4T0 ans noboro HeTpmemanbHoro rpadga $k(G)\leq \lambda(G) \leq \delta(G)$.

KETPOHHBH
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8. CywecTtsyeT nn Takas dpyHkums $f: \mathbb{N} \to \mathbb{N}$, 4yto ans kaxpgoro $k \in
\mathbb{N}$ rpad mnHnmanbHoii ctenenn $f(k)$ $k$-ces3eH?

9. Iokasartb, 4to kaxnoe nepeso $T$ nmeet kak mnHumym $\Delta(T)$ nncTbes.

10. [JokasaTb, 4TO "OpeBecHbI MOPAAOoK", aCCOLMMPOBaHHbIA C KOPHEBLIM epeBoM $T$
LeACTBNTENbHO onpeaenseT OTHOWEHNe YacTuyHoro nopsagka Ha $V(T)$.

11. Myctb $G$ --- cBA3HbIN rpad, 1 $r\in V(G)$. Haunnas ¢ $r$ nepeiinem Boonb pebpa rpada
$GS$ Kk ewe He noceleHHONM BeplwmHe. Ecnmn Takol BeplmHbl HET, BO3BpallaeMcs no pebpy, kotopoe
6bIN10 NPONAEHO NPV NEPBOM MNoceleHnn BepwmnHbl. OcTaHoBKa Npu NOBTOPHOM nocewernn $r$.
Jlokaszatb, 4T0O npoiaeHHble pebpa cocTaBnsaoT HopMmanbHoe aepeso rpada $G$ ¢ kopHem $r$.

12. Myctb $\mathcal{T}$ --- Takoe cemeiticTBo Nnognepesbes aepesa $T$, 4To nonapHoe
nepeceyeHne Kaxabix AByx HenycTo. [lokasaTb, YTO TOr4a 1 nepeceyeHme BCex Takux
noanepeBbeB HEMyCTO.

13. [lokasatb, 4TO KaXAbli aBTOMOPGOM3M OepeBa OCTaBNSET HEMOABUXHbLIM MUHUMYM O4HY Nnbo
BEPLMHY, b0 pebpo (unu 1 To 1 Jpyroe).

14. Bcerga nu knaccbl pasbueHns perynsipHoro [BycoCTaBHOro rpadpa ogHoro pasmepa?

15. JlokazaTtb, 4TO rpadp oBycocTaBeH Toraa 1 Tofbko Toraa, korga Kaxabli UHOYLMPOBAHHbBIA LMK
MMEET YETHYIO ONNHY.

16.1. [lokasaTb, 4TO OTHOLWeEHMe $\preceq$ onpenensietT HacTUYHbIA NOPSAAOK Ha NtoOOM cemeincTee
KOHEYHbIX rpagooB

16.2. BepHo nn npenblayliee yTBepXaeHue ans 6eCKoOHeYHbIX rpagooB?

17. Ilokasatb, 4TO aneMeHTaMm NpocTpaHcTBa umknos rpada $G$ sensoTca 06beanHeHNs
cemeiicTB pebep Henepecekarowmxcs no pedbpam unknos $G$, n ToNbKO OHM.

18. [okasatb, 4TO LMKNbl 1 paspesbl rpadoa BMECTE NMOPOXAalT BCE MPOCTPaHCTBO pebep, nnm
HaWTN KOHTPMPUMED.

19. KakoBbl pa3MepHOCTM NPOCTPaHCTB rpada ¢ $k$ koMnoHeHTamm

19.1. UMKNoB;

19.2. pa3pe3os.

20. [Joka3aTb, YTO B HEOPMEHTUPOBAHHOM rpadde YNCNO BEPLWUH C HEYETHOIN CTEMEHDBIO YETHO.

21. [lokazaTb, YTO HEOPVEHTUPOBAHHbIN CBA3HDBIV rpad 0CTaeTCs CBSA3HbIM NOCNE yaaneHus
HeKoToporo pebpa Toraa v TonbkKo Toraa, koraa aTo pebpo NpMHALNEeXUT HEKOTOPOMY LIMKITY

rpada.

22. [lokazaTb, YTO CBA3HbI HEOPUEHTMPOBAHHDIV rpad ¢ $n$ BepwmHamm

22.1. Conepxut He meHee $n-1$ pebep;

22.2. ecnu conepxuT bonble, Yem $n-1$ pebep, T0 COAEPXKMT N MUHUMYM OLMH LIAKII.

23. [okasaTb, 4T0 Kaxaplil rpad MoxHo Bnoxutb B $\mathbb{R}"3$ tak, 4to Bce pebpa --- npsimble
NINHUW.

24. BoiBecTn goomyny dinepa ans HeCBA3HbIX rpadoos.

25. MNycTb cBs3HblA rpad $G$ conepxut $n$ sepwmH, $m$ pebep 1 UMK MUHUMANBHOW
BO3MOXHOM anuHbl $g$. [okasartb, 4yto $m\leq g (n-2)/(g-2)$.

26. [okasaTb, 4TO Kaxabli NnaHapHbIi rpad --- 06 beanHeHNe TPeX NECOoB.

27. [okasaTb, 4TO KaXabliA NnaHapHbIi rpad N3oMopdgoeH nnaHapHomy rpadoy ¢ pebpamu ---
NPAMbIMU INHUAMN.

28. CyllecTByeT N 4515 Kax40ro nnaHapHoro rpadpa Takas peannaaumst Ha NnockocTu, YTo BCe
BHYTPEHHMWE PaHW --- BbIMyK/ble MHOTOrPaHHUKW.

29. [lokasaTb, YTO OBYCBA3HbIA NnaHapHbIA rpad OBYCOCTABEH Toraa v TONbKO TOrga, koraa
Kaxgas rpaHb orpaHunyeHa YeTHbIM LINKIOM.
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30. Kak Bbirngagut rpadd, NnoCcko-ABONCTBEHHbIN NMiaHapHOMYy OepeBy.
31. [JokaszaTb, 4TO NNOCKO-OBONCTBEHHbIV MNaHapPHOMY MyNbTUrpady rpadd CBA3€H.

32. [lokasaTb, 4to cBS3HbI rpad $G=(V, E)$ nnaHapeH Torga n Tonbko Toraa, Koraa cylecTsyet
Takoin cBs3Hbl MynbTurpad $G'=(V', E)$, 4to ons kaxporo nogMHoxectea $F\subseteq E$ rpad
$(V, F)$ nepeso Torga v tonbko Toraa, korga $(V', E \setminus F)$ nepeso.

33. [lokasaTb, 4TO ABa NNOCKO-ABOMCTBEHHbIX MNaHaPHOMY MynbTUrpady KOMOMHATOPHO
N30MOPQOHbI.

34. lMyctb $G, G**$ --- B3aMHO OBONCTBEHHbIE NnaHapHble rpadbl. Mycte $B_1, \Idots, B _n$ ---
6nokun $G$. Nokasatb, 4yto $B_17* \Idots, B_n"*$ --- 6Gnokn $G**$.

35. Iokasartb, 4to ecnn $G**$ abeTpakTHO aBoricTBeHeH MynbTurpady $G$, 1o n $G$ abetpakTHo
nsonicteeHeH $GM*$.

36. [lokasatb, 4TO TeopeMa 0 YeTblpex Kpackax AemcTBUTENbHO peliaeT 3anady o0 packpacke Kapr.
BepHo nu obpatHoe --- BfieyYeT v BO3MOXHOCTb PacKpacku Kax,oo KapThl B YeTbipe LiBeTa Teopemy
0 YyeTblpex Kpackax?

37. [okazaTb, 4TO Ang peweHnda 3agadm 0 packpacke KapT 40CTaTO4HO paccMaTpmBatTb Takune
KapTbl, 4HTO HXA O4HA TO4YKa HE NEXUT Ha obwei rpaHuue bonee yem TpexX CTpaH. Kak aTo BAnseT Ha
AoKa3aTe/lbCTBO TEOPEMDbI O HETbIPEX KpacCKax.

38. MNonbiTaitTech AokasaTb TEOPEMY O YETbIPEX Kpackax Mo aHanoruy ¢ TeopemMor o NATH Kpackax.
I"ne nokasaTenbCcTBO HE NPOXOAMT?

39. BblpasnTb XpoMaTn4eckoe Y1cno rpada Yepes xpomatmyeckune ynucna 6nokos rpada.

40. [okazaTb, YTO B MOIHOM HEOPMEHTNPOBAHHOM rpadoe $K_n$ kaxnoe pebpo npuHaonexumt
pOBHO $n-2$ TpeyronbHUKam.

41. [ookasaTb, 4To Ans kaxaoro rpaga $G$ cywecTByeT Takoin NOPSLOK HA MHOXECTBE BEPLLVH,
4TO "XagHbIi anroputM" ncnonbayet Tonbko $\chi(G)$ kpacok.

42. Ons noboro $n>1$ HanTn aBycocTaBHbIv rpad ¢ $2n$ BepwmHamm, ynopsaoyeHbIMn Tak, 4To
"XagHbli anropnt™" ncnonbayet $2n$ kpacok BMECTO ABYX.

43. $k$-xpomaTmyeckuii rpach HasbiBaeTcs Kputndeckn $k$-xpomatmueckum, ecnm ons Kaxnon
BepwmHbl $v \in V(G)$ $\chi(G-v)<k$. dokasartb, 4To Kaxabii kputnyeckn $k$-xpomatunyeckunii rpac
nMeeT Kputnyeckn $k$-xpomatnyecknii MHOYLMPOBaHHbBIA NoArpady, MUHMManbHas CTeNeHb
KOoToporo He Huxe $k-1$.

44. Onucatb kputnyeckune $3$-xpomatuyeckne rpagobl.

45. [lokazaTb, Y4TO KaxAaplin Kputndeckmin $k$-xpomatumuecknii rpac $k-1$-pebepHo cBazeH.
46. Onucartb knacc rpacoos $G$, nns kotopbix $P_G(k)=k(k-1){n-1}$.

47. Ons noboro $k \in \mathbb{N}$ noctpontb $k$-xpomaTnueckuii rpacy 6e3 TpeyronbHMKOB.
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(nepennet) ISBN 978-5-8199-0304-9, 700 ak3. http://znanium.com/bookread.php?book=376152

3. Jlekummn no omckpeTtHol maTemaTumke: Y4yebHoe nocobve / B.b. Anekcees. - M.: HALL NHdpa-M,
2012. - 90 c.: 60x88 1/16. - (Bbicwee obpasoBaHue: bakanaspwuar). (obnoxka) ISBN
978-5-16-005559-6, 1000 aka. http://znanium.com/bookread.php?book=278874

7.2. lononHutenbHasa nureparypa:
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1. AcaHoB M.O. [luckpeTtHas matematuka: rpadobl, Matpouabl, anroputmel / AcaHos M.O. BapaHckuii
B.A., PacvH B.B. U3a.: "MNanb", ISBN: 978-5-8114-1068-2, 2-e n3a. ncnp. u gon., 2010, - 368 c.
http://e.lanbook.com/view/book/536/

2. Manbues N.A. uckpeTtHasa matematuka. M3a.: "Jlanb", ISBN: 978-5-8114-1010-1, 1-e usg. 2011,
- 304 c. http://e.lanbook.com/view/book/638/

3. H. A. Kopelwkos, M. ®. HacpytanHos, C60pHMK 3aaay no Teopum Ynucen : y4eb. nocobuve / KasaH.
roc. yH-T ; [cocT.: H. A. Kopelwwkos, M. ®. HacpytanHos] .? KasaHb : [KasaH. roc. yH-T], 2006 .7 15,
[1]c.; 21.

http://lioweb.kpfu.ru/ebooks/publicat/0-760474.pdf

7.3. UHTepHeT-pecypcChl:

NabopaTtopHble paboTbl Ha Temy "OcHoBbl Teopun 'padhoB” Ons y4eHUKOB CpeaHel WKOosbl 1
ctyneHToB Bysos T.C. 3onotapesa - http://www.exponenta.ru/educat/systemat/zolotareva/main.asp

OcHoBbl Teopuu rpacoB: YuebHuk - http://window.edu.ru/resource/884/70884
CbopHMK 3aa4 No ONCKPETHOM MatemaTtumke - http://window.edu.ru/resource/609/73609

YyebHoe nocobure Kachenpa matemaTnyeckor Teopun nHTennektTyanbHblx cuctem MY nm. M.B.
JlomoHocoBa - http://intsys.msu.ru/staff/vnosov/combgraph.htm

ONeKTPOHHbIN y4ebHKK No avcumnnuHe: "IuckpeTHas matemaTmka” -
http://de.ifmo.ru/bk_netra/start.php?bn=23

8. MarepuanbHo-TexHU4eckoe obecrneyeHne oUCLUMUNINHbI(MOAYS)

OcBoeHve gucuunnuHbl "duckpetHas matemaTuka" npennonaraeTt UCnonb3oBaHUe Cneaywero
MaTepuanbHO-TEXHNYECKOro 0becneyeHus:

MynbTumMeauiiHas ayautopus, BMECTUMOCTbO 6onee 60 yenosek. MynbTumMeaniiHas ayautopums
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHaLlWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS 1 BU3yanv3auum ntoboin BuaAeo n ayamno
NHpopMauuu, NoyYeHNs 1 nepenadn 3NeKTPOHHbIX JOKYMEHTOB. TUnoBas KOMMieKTaums
MyNbTUMEONAHON ayAUTOPUN COCTOUT U3: MyNbTUMELMNIHOrO NPOoeKTopa, aBTOMaTN3NPOBAHHOIO
MNPOEKLIMOHHOIO 3KpaHa, akyCTUYECKO CUCTEMDI, a TaKXe MHTEPaKTMBHONM TpMbyHbI NpenonaBsartens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHanblo He MeHee 22 OoIMOB, NepCcoHalbHbI KOMMbIOTEP
(Cc TexHnyeckmnmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJoepeHL-MUKPOoH, 6ecnpoBoaHOM MUKPOGOOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENCHI
noakntoyerms: USB,audio, HDMI. MHTepakTBHas TpmbyHa npenoaaBaTtens BnsieTCs KMo4eBbIM
3N1EMEHTOM yrpaBNeHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EAMNHYIO CUCTEMY, U CIYXUT
NONTHOLIEHHbIM paboymm MecToM npenoaasatens. lNpenoaasartens MMEET BO3MOXHOCTb NIErKO
ynpaBnsiTb BCEA CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMM, MPaKTUYECKUE
3aHATWA, Npe3eHTauunn, BebrHapbl, KOHPEPEHLMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA0OHON 1 DOCTYMHOW ANS HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeACTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KoprnopaTusHbIX pecypcoB. MynbTumMeguinHaa ayautopums Takxke oCHalleHa WupPOoKOronoCHbIM
LOCTYNOM B CETb MHTEPHET. KoMnbloTepHOe 060pyn0oBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3MOHHOE NporpaMmMHoe obecneyeHue.

HoyTbyk, npoekTop
Mporpamma coctaeneHa B cootBeTcTBUM ¢ TpeboBaHusiMm ®rOC BIMO u yyebHbIM NaaHoM no

HanpasneHnto 011800.62 "Pagnodunamka"” n npopunto noarotoBkn TenekoMMyHMKaUMOHHbIE
CUCTEMbI U UHPOPMALMOHHbBIE TEXHONOTUN .
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