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1. IEJIA 1 3AIAYM TUCIUATIINHBI

Heab AucuMnmInHbI — GOPMUPOBAHKE CHCTEMATH3UPOBAHHBIX 3HAHUHN B 00J1ACTH
JIUCKPETHON MaTEMAaTUKH.

3amaun JMCHUNIMHBI:

— W3y4YCHHE OCHOBHBIX Pa3JIejIOB JUCKPETHON MaTEMAaTHKH: KOMOMHATOPHOT'O aHAJN3a;
TeOopHuH rpados;

— (QopmupoBaHHE TO3HABATEIBHBIX HHTEPECOB, CIIOCOOHOCTH K CaM000Pa30BaHUIO.

2. MECTO JUCHHUIIVINHBI B CTPYKTYPE OIIOII

HucuunnmHa «MaTemMaThkay OTHOCHUTCS K 00s3aTelhbHOW YacTH MPOQEeCCHOHATBHOTO
nukia. O6nacTeio MpodeccHoHaNbHONW NEeATENbHOCTH OakalaBpoB, Ha KOTOPYIO OpUEHTHPYET
TUCLMILINHA, SBJIIETCS 00pa3oBaHHUe.

OcBoeHre JUCHUIUIMHBI TOTOBUT K paboTe CcO  CIEAYIOIIMMU  OOBbEeKTaMU
poQeCCUOHANILHOM IESITENbHOCTH OaKaJaBpoOB:

— o0yueHue;

— BOCIIUTAHUE;

— pa3BUTHUE;

— o0pa3zoBaTenbHbIE CHCTEMBI.

[IpodunpHON AN NaHHOW AMCUMIUIMHBL SIBJsIETCsl TpodecchoHanbHas AeATeIbHOCTh
OaxanaBpoB.

Jlnst OCBOEHMS NUCHHMIUIMHBI CTYACHTBHI HCIOJB3YIOT 3HAHUS, YMEHUS M CIOCOOBI
NEeSITENIbHOCTH, C(POPMUpPOBAHHBIE B TMpoIecce u3ydeHus mnpeamera «Marematuka» Ha
MpeabITyIeM YPOBHE 00pa3oBaHUs, a TAK)Ke 3HAHUS, YMEHHUS, HABBIKH, CLIOCOOBI e TeIbHOCTH
Y YCTaHOBKH, MMOJTYYCHHBIE U c(hOPMUpPOBAHHBIC B XO/I€ U3YUYCHUS JIHCIUTIIINH
«MaTemaTHuecKkuil aHanm3y, «Anredpay», «[IporpaMmmupoBanme.

«MatemaTKa» OTHOCHUTCS K JAUCIHUIUTMHAM, (OPMUPYIOMUM 0a30BBI ypOBEHb 3HAHUMA
JUISL OCBOEGHMSI JIPYTMIX CHEUUAIBHBIX JHUCHUIUIMH: 3JJEMEHTapHas MaTeMaTHKa, TEeopus
BEPOSITHOCTE W MaTeMaTH4ecKas CTaTUCTHKA, METOJAbl W CPEICTBA 3alMThl HHMOpMAIINH,
KOMITBIOTEPHOE MOJIEIIMPOBAHUE, METOBI TOCTPOEHHUS AITOPUTMOB U JP.

3. TPEBOBAHUS K PE3YJIbTATAM OCBOEHUSA JUCHUIIJINHBI
ITpouiecc u3yyeHus A1 CLHUILUIMHBI HallpaBiieH Ha (OPMHUPOBAHUE CIEAYIOIINX KOMNEm eHYUIL:
CriocoOeH oCyIIecTBIIATh TOUCK, KPUTUUECKUM aHAIN3 U CUHTE3 MH(OpMalLlK, IPUMEHATh CUCTEMHBIH IOXO0/

JUIs pelieHust mocraBiieHHbIX 3a1a4 (YK-1);

B pesynbTare u3yueHus TUCHHUILTUHBI 00 y4arOIUNCs 00/1#ceH:

3HAMD.

. MEXaHU3Mbl U METOJIUKH IOUCKA, aHAJIM3a U CHHTE3a MH(POPMAIMH, BKIIFOYAIONINE CHCTEMHBII
MOIX0J1 B 00JIaCTH 00pa30BaHUs;

. METOJMKU TIOCTAHOBKH II€JIM, CHOCOOBI €€ JOCTI)KEHHS B COYETAHUHM C HAYIHBIM
MIpEJCTaBICHUEM O pe3ysibTaTax 00paboTku H(pOpMalLny;

ymems:

. aHAIM3UPOBATH 3aJlady, BBIIEIATH €€ 0a30BbIe COCTABISIONINE, OCYIIECTBISTH JEKOMIIO3HUITHIO
3aJ]a4uH,

. HaXOIWUTh W KPUTUYECKH aHAIM3UPOBaTh HWH(GOPMAIUIO, HEOOXOIUMYIO s pelIeHUs
MOCTaBJICHHOH 3aJ1a4H,

é1a0emo.

- MCTOAaMH YCTAHOBJICHUA IMPUYUHHO-CICICTBCHHBIX CBSI3eM M MEXaHM3MaMM IOHCKa I/IH(bOpMaIII/II/I, B
TOM YHUCJIC C IPUMCHCHHUEM COBPEMCHHBIX I/IH(bOpMaL[I/IOHHbIX U KOMMYHUKAIITMOHHBIX TEXHOJIOTHH .



4. OBBEM JJUCHUILIUHBI 1 BUJbl YYEFHOM PABOTHI

OO0umii 00beM y4eOHOH TUCHUNIMHBI — 3 3a4eTHBIX eIMHMII.

By yaeOHO# paboThI Bcero Cemectp
4acoB 1

AyauTOpHBIE 3aHATHS (BCEro) 38 38

B tom uncne:

Jlexumm (JI) 10 10

[Tpaktuueckue 3ansatus (I13) 18 18

Cemunaps (C)

JlaGopartopHbie padoTsl (JIP), 10 10

KOHCYJIbTaIllH

CamocTosiTesbHasi padoTa 43 43

cryaeHToB (CPC) (Bcero)

B tom uncie:

IToaroroBka K JIEKIIMOHHBIM U 10 10

MPAKTHYECKUM 3aHSATHUSIM

KomnmokBuym 10 10

Teopetnueckuii onpoc 8 8

NunuBuyanpHOE TOMAIIIHEE 3a/laHue 7 7

[TonroToBka K TeCTUPOBAHUIO 8 8

Bun npomexyTouHOM aTTecTaluu 27 OK3aMeH

(3auer, FK3aMeH)

OO01mast Tpy10eMKOCTh qac 108 108
3a4eTHbIE EIUHULIBI 8 3

OO01mas Tpy10eMKOCTh JUCITUIUIMHBI COCTABJIACT 3  3a4YCTHBIX CAMHHMIIBI.




5. CONEP)KAHUE TUCIUATIINHBI

5.1. Copep:xkanue pa3aesioB (MOAyJ1€il)IUCIUIIMHbBI

Ne
n/n

HaunMeHoBaHme pa3nesa
(MoyJis1) AUCHUTLINHBI

Conep:xkanue

KomOunaropuka

O0ume mnpaBuIa KOMOMHATOPMKM: TPABWJIO
CYMMBI u NPOU3BeCHUS. OcHoBHBIE
KOMOMHATOpPHBbIe KOH(UIypanmuM: pa3MELICHUs C
MOBTOPEHUSMU U 0€3 MOBTOPEHUM, NEPECTAHOBKH C
MOBTOPEHUSAMHU U 0€3 TMOBTOPEHUMN, COYETAHUS C
MOBTOPEHUSMHU U 0€3 TOBTOPEHUH.

BuHoMHuaIBHBIE KO3((PHLHEHTHI. bunom
HproTona. OCHOBHBIE TOX]I€CTBA C OMHOMHUATBHBIMH
KO3 PUIIMEHTAMU. TpeyronbHuK [Tackans.
Hekoropsie  npumeHenuss OuHoma  HproToHa.
[TomunomuansHass  Qgopmyna.  KomOMHATOpPHBIM
CMBICJI TOJIMHOMHAIIBHBIX KO3 (UITUEHTOB.
IlpuHuun BKIKWYeHUN W HUCKIAWYeHnH. [Tpumepsl
npuMeHeHus: QOpMYJbl BKIIOYEHUNH M UCKIIOYCHHM
(OLEHKH Ui 4YuCia 3JEMEHTOB, He 00JaaoluX HU
OJTHUM M3 CBOMCTB; (opMyJa Ui YUCIIa JEMEHTOB,
00J1ajaloMX B TOYHOCTU P CBOMCTBaMHU).
KomOunaropuka paszouenmid. Yucna CrupiauHra
1-ro u 2-ro poaa. Yucaa baia.

Pemenne 3amaum o uucie pacnonokeHuid  k
pazIMYHBIX ~ NPEAMETOB MO N SIAKaM  C
OrpaHHYeHUsIMU UM 0e3 orpaHuueHuil. Pemenue
3aJladyil O YHUCIIE PACHOJIOKEHUH K Hepa3nnyumbIx
MPEeIMETOB MO N SIIIMKaM C OrpaHUYEHUAMU U 0e3
OrpaHUYECHHUM.

I'enepupoBaHue KOMOMHATOPHBIX 00 bHEKTOB.
AnropuT™M, NOPOXKIAIOIIMKA BCE N-NEPECTAHOBKHU.
AJroput™M,  HOPOXKAAIOWIMA  BCE  M-COYETAHUSA
(moaMHOXKECTBa) JAHHOTO N-MHOXKECTBA.

PexyppeHTHBIE COOTHOIIEHUS

[onsiTue PEKYPPEHTHOI 0 COOTHOIICHMS.
[Ipumepsl 3amay, NPUBOASAUIMX K PEKYPPEHTHBIM
COOTHOIIICHHUSIM. Yucna dubonauum, quclia
Karanana.

Hexortopble cnoco0bl pemieHUsi PeKypPPEeHTHBIX
COOTHOILICHUIA. JIuneineie OIHOPOJHBIE
PEKYPPEHTHBIE  COOTHOLIEHHS €  IIOCTOSHHBIMU
K03 G duIeHTaMu, OO BUI pEIIEHUS.
ITpoumsBoasimue GPyHKIMH TMOCTIET0BATEIbHOCTEH.
[IpousBoasmme  GyHKIMH W pPEKyppEHTHBIE
COOTHOILICHHUS.

OcHoBbI TEOpHH rpagos

OcHOBHBIC IOHATHS U onpeaeaeHuss. MaTpu4Has
¢opma npencrasiienust rpagos.

Omnpenenenue rpada (HEOpUEHTUPOBAHHOTO).
Bepmmnbel u pebpa. ['paduueckas uHTeprnpeTarus
rpada. CMEXKHOCTb M HWHUUACHTHOCTh. CTemneHu
BepIIMH. TeopeMbl O CyMMe CTeleHel BCeX BEepIIMH




rpada ¥ O KOJIMYECTBE BEPIIMH HEUETHOH CTENeHH.
Matpuunas ¢popMa mnmpeacraBiieHus rpadoB: MaTpuia
CMEKHOCTH, MaTpULA UHIIUIEHTHOCTH.

MapmpyTsl B rpage. Kparuaidmmii MapuipyT BO
B3BEIIIECHHOM CBSI3HOM rpade.

[Monrpader u wactu rpada. M3omoppusm rpados.
MapmpyTsl B rpade. Llenn, mpocTeie menu, HUKIbL,
MPOCThIE HUKJIIBL. CBA3HOCTb U JOCTHKMUMOCTb.

Bunel rpadoB: monHslii rpad, OBYNOJBbHBIN Trpad,
CBSI3HBIN Tpad.

KpaTuaiimmii MapmpyT BO B3BEIIEHHOM CBSI3HOM
rpage: anroput™ JelKkcTpsl.

OpuenTupoBannblii  rpagp (oprpagp) u ero
OCHOBHBIE 3JIeMEeHTBI: J1yra, IoJyCTeleHb 3axoia U
UCXOJa BEpLIMHBL, NyTh U KOHTYp. Marpuna
CMEXKHOCTH, MaTpUlla MHIUAESHTHOCTH A oprpada.
Anroput™M (poHTa BOJIHBI IOHMCKa KpaTdyalliero
IIyTd B OPUEHTHPOBAHHOM rpade. MuHUMaNbHBIE
NyTd B Harpy)keHHoM  rpade.  Anroputm
OlpeneiaeHusT MyTH MHUHHUMAJbHOM  JJIMHBI B
Harpy»eHHOM oprpade.

I'aMuIbTOHOBBI M 3iJIEPOBLI IPadbl.
I"amunbTOHOBEI rpadbl ¥ UKL Y cioBus Jupaka u
Ops, rapa"THpylOIMe CyllecTBoBaHue B rpade
raMUJIbTOHOBA LIUKJIA.

OiinepoBsl  rpadel.  Kputepuit  cymiecTBoBaHHS
siiiepoBa LIMKIIA U 3IJIepoBOoil 1enu (He sSBIstomencs
IUKIOM) B Heoprpade. ANTOPUTM TMOCTPOSHUS
siinepoBa 1ukia (amroput™ @Dnepu). Anroput™m
MOCTPOCHUS SUIEPOBOU LIETH.

HepeBbsi. ['pad—nepeBo. Teopema 00 OCHOBHBIX
cBoiicTBax JepeBbeB. (cTOBHOE JepeBO (OCTOB)
rpada. AJTOpPUTM MOCTPOEHHUS MHHHMMAJIBHOTO
OCTOBHOI'O JiepeBa CBSI3HOrO rpada (aJropurM
Kpackana).

ILnanapusbie u m1ockue rpagoul. Packpacka rpaga
Omnpenenenus IJIaHAPHOTO U IJIOCKOro rpada.
VYcnoBus mnanapHoctu. ['panm 1uiockoro rpada.
Teopema Diinepa O COOTHOIIEHWHM YHUCEN TpaHEM,
pebep U BEpIINH NIJI0CKOro rpaga.

Packpacka Bepun rpada. PackpammBaeMocTs Bep-
IIMH TUTaHapHOTO T'pada mAThI0 KpackaMu. [ umotesa
YeThIpeX KPacoK.

Cetrun m nmoroku. Onpenenenue cetu. [IponmyckHnas
crnocoOHOCTh Oyru B cetu. OrmnpezesieHUue MOTOKA.
Pazpesbpl. MakcumanbHbIi MOTOK B MHUHHMaJbHOM
paspese. Teopema @opaa u Pankepcona. AIroputm
HaXO0XE€HUsI MAaKCUMaJIbHOTO MOTOKA.




5.2 Paznesibl TUCHUIUIMHBI H MEKTHCIHILUINHAPHBIE CBSI3H € 00ecneYnBaeMblMH
(mocJieAyOIIUMH) AU CHUTIIMHAMMA

Ne HaunmeHnoBanue Ne paznesioB JTaHHOM TUCHMIJIMHBI,
n/n o0ecreuynBaeMbIX HEOOXOAUMBIX IJIS H3y4YeHHsl 00ecrneuynBaeMbIX
(mocJieayOmmux) TUCHUNINH (mocJieayommx) TMCHUIINH
1 2 3
1. MaremaTtuueckas JIoTuKa u + + +
TEOPUS aJITOPUTMOB
2. Teopus BEPOSTHOCTEN u +
MaTeMaTH4YeCKas CTATHCTHKA
3. MeTtonb! ¥ cpeficTBa 3aLIUThI +
uHpopMauu
4, KommneroTepHoe MonennpoBaHue + +
5. MeToabl MOCTPOEHUS AT OPUTMOB + +
6. [IpakTUKyM 11O pelIeHuIo 3a1a4 + + +
Ha OBM
5.3. Pa3aesbl JUCHUILIMH U BUABI 3AHATHHI
Ne HaumenoBan Ipaxkr. J1a6. | B Tom vucie B . Bce-
w/n e Jlekm. . pald. | MHTEePAKTUBHOM CPC ro
dpopme (uac)
pa3neia
JUCITHIT
JMHBI
1. | KomOunaTopuka 2 6 2 44 14 24
2. | PexyppentHble 4 6 4 24 14 14
COOTHOIICHUS
3. | OcHoBBI TEOpHHN 4 6 4 24 15 14
rpacos
KonTpousb 27
Hroro 10 18 10 43 108




Jleknun

n/n

HaunmenoBanue pasaena
(MoayJisl) AUCHMILTIMHBI

Copep:xxanue

Jlek.
1,2

KomOunaropuka

O0mme mnpaBmia KOMOMHATOPUKH: IPaBHIIO
CYMMBI " Npou3BeIeHu . OcHoBHBIE
KOMOMHATOpPHBIE KOHQUIypalHMH: pa3MEIlECHUs C
MOBTOPEHUSAMHU U 0€3 MOBTOPEHMI, EePECTAaHOBKH C
MOBTOPEHUSAMHU U 0€3 MOBTOPEHUH, COUeTaHUs C
MOBTOPEHUSMHU U 0€3 MOBTOPEHUH.

buHoMuanbHbBIE K03(ppunueHTsl. bunom
Herorona. OcHOBHbIE TOXKJECTBA c
OnHOMUANBHBIMU KO3 (¢unmenTamu. TpeyroiabHUK
[Tackans.  Hekortopsle  npumeHeHuss  OuMHOMa
HprotoHa. [TonmnHOMUaNBEHAS dbopmyina.
KomO6uHaTopHbIii CMBICTI MIOJIMHOMMAJIbHBIX
ko3 (hpuIreHTOB.

IlpuHumMn BKIOYEHMH M UCKIWO4YeHMH. [Ipumepst
npUMeHeHUs: (popMyIbl BKIOYEHUH M HCKIIOUEHUIN
(OLIEHKH /7151 YMciia 3JIEMEHTOB, HE 00JIaarouX HU
OJTHMM U3 CBOMCTB; (hopMyJia Ui 4MCIA HJIEMEHTOB,
00J1a1al0IMX B TOYHOCTU P CBOWCTBAMH).

KomOunaropuka pazouenunii. Yucna CrupiunHra
1-ro u 2-ro poaa. Uucaa bauaa.

Pemenne 3amaum 0 4MCIe pacrnoyiokeHuH Kk
pa3sIM4YHBIX ~ IPEIMETOB MO N sIUKaM  C
OorpaHWYeHHsIMM H 0e3 orpaHudeHuil. Pemienue
3aJa4ll O YHCIIE DPAacHoNIOKeHUH k HepazaMuuMbIX
MPEAMETOB MO N SAIMKAM C OTpaHUYCHUSIMU U 03
OrpaHUYCHHII.

I'eHepupoBanne KOMOMHATOPHBIX 00BEKTOB.
ANropuT™M, NOPOXKAAIOMIUNA BCE N-NEPECTaHOBKH.
ANTOpUTM, TOPOXKIAIIMKA  BCE  M-coueTaHUs
(MOIMHOXECTBA) JaHHOTO N-MHOXKECTBA.

Jlek.
3,4

PexyppeHTHBIE COOTHOIIEHUSA

IMousiTue PEKYPPEHTHOTO COOTHOIIEHHSI.
[Ipumepsl 3amay, NPUBOAAIIMX K PEKYPPEHTHBIM
cooTHomeHusaM. Yucna @ubonauyu, yncia
Karanana.

HexoTopsbie cnoco0bl pemieHUusi PeKypPpPeHTHBIX
COOTHOUIECHHIA. JInnelinrie OJTHOPOJHBIE
PEKYpPPEHTHBIE COOTHOIIEHUS C MOCTOSHHBIMHU

KO3 puIeHTaMU, OO BUI PEILICHHUS.

IpousBoasimue PyHKUMHU MOCJIeI0BATEIbHOCTEH.
[MpousBomsimme  GyHKOMM W PEKyppPEHTHBIC
COOTHOUICHMUS.

Jlek.
5, 6,
7,8

OcHoBbI Teopuu rpagos

OcHoBHbIE OHATHS U onpeaeaeHus. MaTpuuHas
¢popma npeacrasiienus rpagos.

Onpenenenue rpada (HEOpUEHTHUPOBAHHOT0).
Bepmuuel u pebpa. ['paduueckas wmHTEepmperarus
rpaga. CMEXKHOCTh W HWHIMIEHTHOCTh. CTeneHu
BepiMH. TeopeMbl 0 CyMMe CTeleHel BceX BEpIIUH
rpada U O KOJMYECTBE BEPIIMH HEUYETHOH CTENneHH.




Martpuunas  ¢opma  mpencTtaBieHus — rpados:
MaTpHIla CMEKHOCTH, MaTPHIla HHITUICHTHOCTH.

Mapupyrsl B rpage. Kparuaiimmii Mapmpyr Bo
B3BEILICHHOM CBSI3HOM rpade.

[Toarpadsr u vactu rpada. Mzomopdusm rpacdos.
MapupyTsl B Tpade. Llenu, mpocTsie menu, Kb,
POCThI€ HUKJIIBI. CBA3HOCTD U TIOCTHKUMOCTb.

Buner rpado: monHbli Tpad, ABYIONBHBIA Tpad,
CBSI3HBIN Tpad.

KpaTuaiiiunii MapmpyT BO B3BEIIEHHOM CBSI3HOM
rpade: anroput™ JlelKcTphl.

OpuentupoBannbiii  rpag (oprpagp) u ero
OCHOBHBIE JJIEMEHTBI: Jyra, MOJIIyCTEIIeHb 3aX0Ja U
UCXOa BEpIIMHBI, INYThb M KOHTYp. Marpuna
CME&XKHOCTH, MaTpULla MHIUAEHTHOCTU Ui oprpada.
Anroput™ (QpoHTa BOJHBI IOMCKAa KpaTdyalIlero
IyTH B OPUEHTUPOBAHHOM rpade. MHHHMaIbHBIE
OyTM B HarpyeHHoM  rpade.  Anroputm
oIpeseneHys NyTH MUHUMaJIbHOW JUIMHBL B
Harpy>keHHOM oprpade -caMOoCTOS TEIbHO

I'aMuIbTOHOBBI H 3i1J1I€POBBI Pagbl.
["amMunbTOHOBBI Tpadbl U UKL Y cioBus Jupaka u
Ops, rapaHTupymroUye CcyliecTBoBaHUE B TIpade
raMUJIbTOHOBA LIUKIIA.

OiinepoBel  rpadbl. Kputepuii  cymiectBoBaHus
siliepoBa UKJIA U SHUIEPOBOM 1enu (He ABIAIOIIeHCs
UKIOM) B Heoprpade. ANTOpPUTM TOCTPOCHUS
sitnepoBa 1ukia (anroput™ duepu). AIropuT™M
IIOCTPOEHUS SNIEPOBOH LIEMH.

JlepeBbs.

I'pad—nepeBo. Teopema 00 OCHOBHBIX CBOMCTBax
nepeBbeB. OcrtoBHOE JnepeBo  (ocToB) Tpada.
ANTOPUTM TOCTPOCHUSI MHHHUMAJILHOT'O OCTOBHOTO
nepeBa cBsi3HOro rpaga (anroputM Kpackana).

ILnanapHusblie u mi1ockue rpagol. Packpacka rpajga
OmnpeneneHus IUIAHAPHOTO M IUIOCKOro rpada.
VYcnoBus mumaHapHocTH. ['paHu 1uiockoro rpada.
Teopema DJiinepa O COOTHOUIEHWH YHCEJ TpaHEw,
pebep u BepuMH IIockoro rpada. Ilpumepsr
HETJIOCKUX I'padoB.

Packpacka BepmmH rpada. XpoMaTHUECKOE YHCIIO
rpada.

PackpaimBaeMoCTh BEPIIMH [1JIAHAPHOT O rpada
IATBIO KpacKaMH. I 'HImoresa yeTbIpex Kpacok.

CeTH ¥ IOTOKMH.

Onpenenenue cetd. VCTOYHMK W CTOK CETH.
[IponyckHast ~ CHOCOOHOCTH  AYIM B CETH.
Onpenenenne mnortoka. Paspe3sl. MakcuMaibHBIN
IIOTOK B MUHHMMaJbHOM pazpese. Teopema Popna u
dasnkepcoHa. Anroput™m HAXO0XICHUS
MaKCHUMAaJIbHOT'O ITOTOKA.




IIpakTHyeckue 3aHATHS

Ne | HammeHnoBaHue pa3agena Conep:xanue
n/n | (MoayJisi) AMCUMIJIMHBI
OO61ume npaBuiia KOMOMHATOPUKH: TIPABUIIO CYMMBI U
MIPOU3BEACHUS. OcHoBHBIE KOMOMHATOpPHbIE
KOHUTYypauuu
IIp. bunomnaneueie ko3¢ punnentrel. bunom HeroToHa.
3aH. [MonmHomuanbsHas popmyna. [IpuHIUT BKIFOYSHHN U
1,2, KomOunaropuka S —
3,4 Kombunaropuka pazouenuii. Yucna Ctupaunra 1-ro
u 2-ro pona. Yucna bamna.
['enepupoBanue KOMOMHATOPHBIX  OOBEKTOB  —
IIEPECTAHOBOK U COYETAHUM.
JIunelinbie OIHOPOJIHBIE PEKYpPPEHTHBIE
Mp. COOTHOUIEHMSI C TOCTOSTHHBIMU K03 (pHUIIEHTaMU,
;2’“51 PekyppeHTHBIE COOTHOIEHUs] | OOMIMI BUJI PEIIECHUSL.
78 [IpouzBoasinme GYHKIIMM ¥ PEeKyppPEHTHBIC
COOTHOUICHHS.
OcHOBHBIE TOHATHA U onpeneneHus. MaTpudHas
(dhopma npeacTaBiaeHus rpados.
MapupyTs! B rpade. KpaTuaiimii MmapipyT Bo
B3BEIIICHHOM CBSI3HOM rpade: anroput™ J[edKkcTpsbl.
OpuenTtupoBaHHblii rpad (oprpag) u ero oCHOBHbIE
cBoiicTBa. AJroput™ (poOHTA BOJHBI IOMCKA
Hp. KpaTyaliero NyTH B OPHUEHTUPOBAHHOM Tpade.
;aﬂ‘ ANropuTM™ onpeneneHus NyTH MUHUMAaIbHON JJINHBI
)
10, | OcHoBbI Teopuu rpados B HATPYXCHHOM Oprpage.
JlepeBbsi. ANTOPUTM MOCTPOEHUS MHUHUMAJIBHOTO
11, OCTOBHOTO JepeBa CBA3HOro rpada (anroputm
11%” Kpackana).

[InanapHble U MIIOCKHE TpadBbl.

Packpacka rpada.

Cetn )41 IIOTOKH. AJ'IFOpI/ITM HaXOoXACHHUA
MAaKCHMAaJbHOI'O IIOTOKa B CCTH.

KontponbHas pabota 1o pa3aeny «OCHOBBI TEOpUHU
rpadoBy

6. JABOPATOPHBIA IPAKTUKYM

JlabopaTopHbIii NPAKTHKYM 110 IMCHMILINHE Y4eOHBIM IVIAHOM He IIPe1yCMOTPEH.

7.ITIPUMEPHAS TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)

KypcoBoii npoexkT (padora) y4eOHBIM IJIAHOM He NPeIyCMOTPEHBI.




© oo N

8. YYEBHO-METOIMYECKOE 1 TH®OPMAIIMOHHOE OBECITEYEHUE
JUCHUIINHBI

a) OCHOBHAs JIUTepaTypa:

HoBukos, ®.A. JluckpeTHas MmaTeMaTHKa [ DJIEKTPOHHBIN pecypc]: ydeOHHUK NSl BY30B. 2-
e u3a. Ctanaapt tpetbero nokosieHus/ HosukoB ®.A. — CII6.: Uzn-Bo «Ilutep», 2013. —
400 c., YMO. — http://iprbooks.ru/reading.php?productid=28639

Tummu, B.B. [luckperHas waremaThka B IpUMepax M 3ajadax. [DJIEKTPOHHBIN
pecypc]:yueoHoe ocobue / B.B. Tummn. — CII6. : BXB-Ilerepoypr, 2012 r. — 352 c.—
I'pud YMO. — ISBN 978-5-9775-0232-0 —
http://iprbooks.ru/reading.php?productid=18468

0) 10MOJIHUTEIbHAA JIUTEPATYpa:

Maxkoxa A.H., Caxntok I1.A., Yepsskos H.W. [luckperHas mateMaTuka. [ DI€KTp OHHbII
pecypc|:yaeoHO0e mocooue / A.H.Makoxa u np.— M.: ®DUSMATIIUT, 2005 r. — 368 c.
— DIEKTPOHHOE A3IaHYE. — ISBN 978-5-9221-0630-6 —
http://iprbooks.ru/reading.php?productid=23080

AxumoB O.E. JluckperHas MaTeMaTHKa: JIOTHKA, TPyrIibl, rpader. — M.: JlaGopatopust
6a3oBbIxX 3Hanuit, 2001. — 376¢.

benoycor A.U., Tkaues C.b. luckpernas matemaTuka: YueOnuk s By3os/ [Tog pexn. B.C.
3apyouna, A.I1. Kpumenko. — M.: Usg—Bo MI'TY um. H.D. baymana, 2001. —744 c.
Butenkun H. 5. Kom6unatopuka — M., 1969.

HoBukoB @.A. JluckperHast MaTeMaTrka At mporpammectoB. — CII6.: [Tutep, 2002. —304 c.
Ope O. Teopus rpadoB. — M.: Mup, 1963

CynorutatoB C.B., OBunHHMKOBa E.B. DneMeHTHI qUCKpeTHON MaTeMaTUKA: Y4eOHHUK. — M.
NH®PA-M, HoBocubupck: U3natenscteo HI'TY, 2002. — 280 c.

. Xapapu @. Teopus rpados. — M.: Equtopuan YPU, 2003. — 296 c.
11.

S6nonckuii C.B. Beenenue B IuckperHyro MateMatky. — M.: Beicmas mkona, 2002. —384 c.

B) IpOrpaMMHoOe o0ecrevyeHue:

. PabGota Ha KOMIIBIOTEPEC IPOBOAUTCS C UCIIOJIb30OBAHUEM JIMIICH3NOHHBIX Bepcnﬁ

ornepainonHoi cucrembl Microsoft Windows XP Prof.

. Jnst paGoThl B OMOJIMOTEKE UCTIOIB3YETCsl 00IIEBY30BCKOE JIMIIEH3NOHHOE TPOrPaMMHOE

obecnieuenue «Mpbuc-64», B coctaBe kotoporo BxoaatT APM «Karanoruzarop», APM
«Yutarenby, APM «Anmunaucrparopy, APM «Kommiekratopy», Web-Hpouc (CZ39.50)

. Jluuensuonnas nporpamma AVII (IllaxTel) — KOMIUIEKC «DJIEKTPOHHbBIE BEIOMOCTH

r) 0a3bl JaHHBIX, HHGOPMAMOHHO-CIIPABOYHbIE H MOMCKOBbIE CHCTEMBI

Emunast  xomtekuus  nudpoBeix  oOpasoBaTenbHBIX  pecypco:  http://school-
collection.edu.ru/

http://comp-science.narod.ru - nuUAaKTHYECKHE MaTepuayibl M0 HHPOpPMATHKE U
MaTeMaTHKeE.

http://www.edu.ru/ — mopran «Poccuiickoe 00pa3oBaHue».

http://standart.edu.ru/ — caiit, Ha KOTOpOM pa3MelIeHbI CTaHAaPThI Poccuiickoro
o0Opa3oBaHwMsI.

http://www.iprbookshop.ru/ — snekTpoHH0-01OIMOTEYHAS CUCTEMA.


http://iprbooks.ru/reading.php?productid=28639
http://iprbooks.ru/reading.php?productid=18468
http://ibooks.ru/reading.php?productid=23080
http://ibooks.ru/reading.php?productid=23080
http://ibooks.ru/reading.php?productid=23080
http://ibooks.ru/reading.php?productid=23080
http://iprbooks.ru/reading.php?productid=23080
http://iprbooks.ru/reading.php?productid=23080
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://comp-science.narod.ru/
http://www.edu.ru/
http://standart.edu.ru/
http://www.iprbookshop.ru/

1) nepevyeHb Y4eOHO-MEeTOAMYECKOr0 o0ecnedeHus sl CAMOCTOSITEIbHOM padoThI
00y4aromuxcs Mo JMCHHUIINHE

1 Opra#mzamusi CaMOCTOSTENBHOW pabOThl CTYAGHTOB B  YYPEXKICHHH BBICIIETO
obpazoBanus [Tekcr]: Meromuueckue pexkomenmauuu / Coct.E.b. Manysuna, E.D.
Hopuna; Anraiickas roc. Akagemus oop-s um. B.M. lllykmmna. — buiick: ®I'bOY BIIO
«AI'AO», 2014 . -84 c.

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JTUCIUIIJINHBI

HanMenoBaHe TIOMENIEHNUIT IS TIPOBEICHHS BCEX BUIOB yIEOHOM JEITETBHOCTH, Agpec (MeCTOMOIOKEHNE) TOMEIICHHUIH TS

MpeyCMOTPEHHON MPOBEIECHUS

y4eOHBIM IJTAHOM, B TOM YHCIIC IOMEIICHHUS TSl CAMOCTOSATEIBHOM paboThI, C yKasaHHEM BCEX BHJIOB Y4EOHOIl IEATEIBHOCTH

MepevHs] OCHOBHOTO 000PYA0BaHUS, YUCOHO-HATIIAAHBIX TOCOOHI U HCIOIb3yEeMOro [peIyCMOTPEHHO

MPOrPaMMHOT0 00ECIICYCHUS yueOHBIM IUIAaHOM (B ClIy4ae peain3aliu
00pa3oBaTeIbHOM

[IPOrPaMMBI B CETEBOI Gopme
JIOTIOJTHUTEIBHO yKa3bIBACTCSI
HAaHMMEHOBAaHHE OPTaHU3aLUH, ¢ KOTOPOi
3aKJIIOYEH JIOTOBOP)

Ayn. 104 Poccuiickas ®enepanus, 659300 r. buiick,
VYyeOHast ayANTOPUS IS IPOBEACHUS 3aHATHI JICKIIMOHHOTO TUIIA, 3aHATHH CEMUHAPCKOro TUMa, | Y. Coserckas, 5, yqeOHbIi Kopryc 2
KYPCOBOT'O IIPOCKTHUPOBAHUS (BBINOIHEHHUS KyPCOBBIX paboT), TPYNIIOBBIX U MHANBHUIYaJIbHBIX
KOHCYJIBTAINH, TEKYIIIEr0 KOHTPOJISI K IPOMEXYTOYHOM aTTecTaluu

Crienuanu3upoBanHasi Me6elb. TeXHUYEeCKUe cpecTBa 00YUEHHS: IIPOSKTOP, IKPaH, KOMITBIOTED

Ayn. 105 Poccuiickas ®enepanus, 659300 r. buiick,
VY4eOHast ayAUTOPUS 1JIs TPOBEICHUS 3aHATHI JIEKIIMOHHOTO TUIA, 3aHATHI ceMHHapcKoro Tuma, | yi. CoBerckas, 5, ydeOHBbIi Kopiyc 2
KYPCOBOT'O IIPOCKTHUPOBAHUS (BBINOIHEHHS KyPCOBBIX paboT), IPYIIIOBBIX U HHANBHIYaJIbHBIX
KOHCYJIbTAIUi, TEKYLIEr0 KOHTPOJIS ¥ IPOMEXKYTOYHOM aTTeCTalllu

CrenpanusupoBanHas Mebenb. TexHuueckue cpeacTBa o0ydeHu s, IepeHOCHOe 000pyI0BaHUe

Ayn. 106 Poccuiickas ®enepanus, 659300 r. Buiick,
VYueOHast ayAMTOPHSE IS TPOBE/ICHUS 3aHSTHI JICKIIMOHHOTO THIIA, 3aHATHI ceMHHapckoro Tuma, | yi. CoBerckasi, 5, ydeOHbIH KopItyc 2
KYPCOBOT'O ITPOSKTUPOBAHUS (BBINOIHEHHS KyPCOBBIX paboT), IPYIIOBBIX U HHANBHIYaIbHBIX
KOHCYJIbTAIIMH, TEKYILETO0 KOHTPOJIS M IPOMEXKYTOYHOW aTTeCTaluu

Crenpanu3upoBanHasi MeOesb. TeXHHYeCKHe cpesicTBa 00y4YeHHs:, IEPEHOCHOEe 000pyJOBaHHE

Ayn. 107 Poccuiickas ®enepanus, 659300 r. buiick,
VueOHast ayAUTOPHUs ISl IPOBEACHHUS 3aHATHI IEKIIHOHHOTO THIIA, 3aHATHII ceMuHapckoro Tuma, | yi. CoBerckas, 5, yueOHbli kopiryc 2
KYPCOBOTO ITPOEKTHPOBAHHS (BBIOIHEHHUS KyPCOBBIX paboT), TPYHIOBBIX H HHAMBUIYaIbHBIX
KOHCYJIbTAIHH}, TEKYIIEro KOHTPOJISl U IPOMEXYTOUHOMN aTTecTalln

CnenuanusupoBanHas Mebenb. Texunueckue cpeicTBa 00ydeH s, IepeHOCHOe 000py/I0BaHUE

Ayn. 109 Poccuiickas @eneparus, 659300 r. buiick,
VY4eOHast ayAMTOPUS IS TPOBEACHMS 3aHATHH JICKIIMOHHOTO THIIA, 3aHATHIH ceMMHapcKoro Tuma, | yi. Coerckas, 5, yaeOHbIi Kopiryc 2
KypCOBOT'0 IIPOEKTHPOBAHUS (BBIIIOIHEHHUS KyPCOBBIX PadoT), FPYIIIOBBIX H HHINBUIYAIBHBIX
KOHCYJIbTallMi, TEKYILET0 KOHTPOJIS U IIPOMEXKYTOYHON aTTecTalluu

CrenuanusupoBanHas Mebenb. TexHuueckue cpecTBa 00yueHus, IepeHOCHOe 000pyI0BaHHE

Ayn. 110 Poccuiickas ®enepanus, 659300 r. buiick,
VYyeOHast ayANTOPUS ISt TPOBEICHUS 3aHATHH JISKIIMOHHOTO TUIIA, 3aHATHH ceMMHapckoro Tuma, | yi. CoBerckas, 5, ydeOHbIi Kopityc 2
KYpPCOBOT'O IIPOCKTUPOBAHUS (BBINIOIHEHHS KyPCOBBIX pabOT), IPYIIIOBBIX U WHMBHYaJIbHBIX
KOHCYJIbTAIMH, TEKYILETr0 KOHTPOJIS M IIPOMEXKYTOYHOU aTTeCTaluu

CrnenuanusupoBanHas Mebenb. TexHnueckue cpeacTBa 00ydeHHs: 000pyA0BaHHE 110 aBTOAEIY,
MIEPEHOCHOE 000pyI0BaHUE

Ayn. 111 Poccuiickas @enepanus, 659300 r. buiick,
VYyeOHast ayANTOPUS 1JIs IPOBEICHUS 3aHATHI JICKIIMOHHOTO TUIIA, 3aHATHH ceMHMHapcKoro Tuma, | yi. CoBerckas, 5, ydeOHbIi Kopiyc 2
KypCOBOT'0 IIPOCKTHPOBAHNU (BBIIIOIHEHHUS KyPCOBBIX Pa0OT), IPYIIIOBBIX H HHINBHIYAIBHBIX
KOHCYJIbTAllUH, TEKYILEr0 KOHTPOJIS U IIPOMEXKYTOYHON aTTecTaluu

Crenpanu3upoBanHas MeOenb. TexHHYecknue CpeacTBa 00yUSHHS: IPOSKTOP, KOMIIBIOTEP,
9KpaH, I0CKa, HAJIM4Ke MOJKIIOYeHUS K ceTH MHTepHeT,

Ayn. 119 Poccuiickas ®enepauus, 659300 r. buiick,
VueOHast ayAMTOPHSL ISl TPOBE/ICHUS 3aHATHH JICKIIMOHHOTO THIIA, 3aHATHI ceMiHapckoro Tuma, | yi. CoBerckasi, 5, ydeOHbIN KopITyc 2
KyPCOBOTO TIPOEKTHPOBAHUS (BBIIIOIHEHHUS KyPCOBBIX Pa0oT), TPYIIIOBBIX M HHIWBHIYATBHBIX
KOHCYJIBTAIINi, TeKYIIEr0 KOHTPOIS U IPOMEKYTOYHON aTTECTallin

CrenmanusupoBanHas Mebenb. TexHu4YecKue cpeicTBa 00ydeHHs: epeHOCHOe 000pyJ0BaHNE

Ayn. 140 Poccuiickas @enepanus, 659300 r. buiick,
VueGHast ayIUTOPHS TS TPOBEACHHS 3aHTHIA IEKIIMOHHOTO THIIA, 3aHATHI CeMHHApCKOro Tura, | yia. CoBerckas, 3, y4eOHbIi KopIyc 2
KyPCOBOTO TIPOEKTHPOBAHMUS (BBIIIOIHEHHUS KyPCOBBIX Pa0OT), TPYIIIOBBIX M HHINBHIYaIbHBIX
KOHCYJIbTAIMH}, TEKYIIEro KOHTPOJISl U IPOMEXYTOUHOM aTTecTalln

CrenuanusupoBanHas MeOenb. TexHuueckue cpecta 00y4eH s : Haln4ue MOKIIOYEHUS K
cetn MHTEpHET, IEpeHOCHOE 060pYI0BaHIE

Ayn. 201 KomnbiorepHslil kiace Poccuiickas ®enepanus, 659300 r. buiick,
VYuebHast ayMTOpHs U1l TPOBEJICHMS 3aHATHIA JIEKIMOHHOTO THUIIA, 3aHATHI ceMHHapcKkoro Tuna, | yi. Coerckas, 5, ydeOHbIH Kopmyc 2
KyPCOBOT'O TIPOEKTHPOBAHMS (BBINOIHEHHU KyPCOBBIX PaboT), TPYIIIOBBIX U HHANBHIYaIbHBIX
KOHCYJIBTAIMH, TEKYIIETo KOHTPOJIA ¥ IPOMEKYTOYHOH aTTECTaI[I

CnenuanusupoBanHas Mebenb. TexHuueckue cpeicTBa 00ydeHHs: KOMIBIOTEPHI, HATHYHNE
HOJK/IIOUEeHHs K ceTH MHTepHeT, mepeHocHoe 000py10BaHue




Ilepeuens auyeH3uonHo20 NPoepammnozo obecnevenus. Pexeuzumul noomsepoicoaiowe2o
doKymenma

Win10PRO PQR OEM Kommpaxkm Nel19/5-2A om 18.11.2019 (Ilocmaexa npozpammno-
annapamuozo komniexkca Cmyoenm)

Anmueupyc Kacnepckozo Cy6nuyensuonnsiii 0ocosop CL[-00001380om 01.03.2023
Juyenszus Ne 26 FE-230306-093724-9-35565(370)

Koucyavmanm Ilnioc JJocosop Ne26 om 30.12.20222 OO0 «FOprxomny»

Komnac 3D v19 (10 pabouux mecm) Cyoauyenzuonnsiii 002060p Ne 3ck-20-0038 om
02.03.2020..

Movavi Video Editor Academic Edition 2020 JIuyenzuonnuviit 0oz060p na ucnonvizosanue
npozpammnozo ooecneuenus om 26.02.2021e.

Movavi Photo Editor 6 JTuyensuonnwiit 002060p na ucnonv3osanue npozpammnozo
obecneuenusn om 26.02.2021z.

Astra Linux Special Edition

LibreOffice (mexcmosulil pedakmop, mabaudnblii peOaKmop, npocpamma noo20mogKu
npesenmayui, mexanusm nookniovenus K enewnum CYB/, eexmopnuiii epaguueckuii pedakmop,
pedakmop gopmyn)

Peoaxmop pacmpogoii epapuru

GIMP v2.8.14

Bocnpouseedenue mynomumeoua

alsa v1.0.25

VLC v2.2.2 [IAK NITRINO Jluyensuonnvwiii 0ozosop Ne PET-14/1617-01-BY 3 na
npedocmasgienue npaga UCnoNb308anus npoepammol 011 IBM om 09.11.20172. Konmpakm
Nel19/5-DA om 18.11.2019 (Ilocmaska npozpammnuo-annapammnozo komniaekca Cmyoenn)
CITIO 1o JIMIeH3HOHHBIM COTJIAIIEHUSIM B CBOGOTHOM PACIPOCTPAHEHUH, B TOM
guciae mo GNUGeneralPublicLicense u anamoram: 2 T'HC, 7-Zip, Adobe License:
Adobe Flash Player; Adobe Reader, AIMP3, BurnAware Free, CCleaner, Defraggler,
Far Manager, Firebird, Foxit Reader, GNU (Geniral Public, cense uau anaJor)
Version 2: Auda City; Blender; DB Designer; FileZilla; Inscape; Open Office 4;
Virtual Dub, VLC Media player; Oracle Vertual Box, GNU (Geniral Public License
uin anajor) Version 3, Gimp; K-LiteKodecPack, XAMPP, Google Chrome, HEFS,
IBExpert, MyTestX, Notepad++, Pascal ABC, lensep, ictnzor, InternetCensor, Non
Vigual Desktop Access (NVDA) Aiipen v2.3— pegakTop TectoB, LibreOffice

Ayn. 206

VueOHast ayAMTOPHSL ISl TPOBE/ICHUS 3aHATHIA JICKIIMOHHOTO TUIIA, 3aHATHI CEMHHAPCKOTO THIIA,
KyPCOBOTO TIPOEKTHPOBAHUSI (BBIIIOIHEHHUS KyPCOBBIX Pa0oT), TPYIIIOBBIX M HHINBHIYATBHBIX
KOHCYJIBTALNi, TEKYIIET0 KOHTPOIS X IPOMEKYTOUHON aTTECTAIINI

Crienpanu3upoBanHasi MeOelb. TeXHUYeCKUe cpecTBa O0YUCHHS: HAMYUE MTOKIIFOUCHUS K
cetu VHTepHeT, IepeHocHOe 000pyA0BaHHE

Poccuiickas ®enepauust, 659300 r. buiick,
yi. CoBerckasi, 5, yaeOHbIi KopITyC 2

Ayn. 207

VYueOHast ayAMTOPHSI IS TPOBE/ICHUS 3aHSATHIA JISKIMOHHOTO THIIA, 3aHATHI CEMHHAPCKOTO THIIA,
KYPCOBOT'O ITPOEKTUPOBAHUS (BBIMOIHEHHS KYPCOBBIX paboT), IPYIIOBBIX U HHANBHIYaIbHBIX
KOHCYJIBTAIINi, TeKYIIEr0 KOHTPOIS U IPOMEKYTOYHON aTTECTallin

Criennanu3upoBanHast Mebenb. TexHu4ecKue cpecTBa 00y4eHHs: HalIn4ue MOKIII0YEeHHS K
cetn MHTEpHET, IEpeHOCHOE 060pYI0BaHIE

Poccuiickas ®eaepanus, 659300 r. Buiick,
yi. CoBerckasi, 5, yaeOHbIi KOpITyC 2

Ayn. 208

VY4eOHast ayAMTOPUS IS TPOBE/ICHUS 3aHATHI JICKIIMOHHOTO TUTIA, 3aHATHI CEMHHAPCKOTO THIIA,
KYPCOBOTO MIPOCKTUPOBAHUS (BBINOIHEHHS KyPCOBBIX pabOT), IPYIIIOBBIX U WHMBHYaJIbHBIX
KOHCYJIbTallui, TEKYLIEro KOHTPOJIS U IPOMEXKYTOUYHOM aTTeCTalliu

CrenuanusupoBanHas MeOenb. TexHuueckue cpecTBa 00y4eHHs: Haln4ue MOIKIIOYEHUs K
cet IHTEpHET, IEPeHOCHOE 000pYA0BaHKE

Poccuiickas ®enepanus, 659300 r. buiick,
yi. CoBerckasi, 5, yd4eOHBIi KopITyC 2

Ayn. 209

VYuebHast ayUTOpH IS TPOBEJCHUS 3aHATHIA JIEKIIMOHHOTO TUIIA, 3aHATHI CEMMHAPCKOI0o TUIIA,
KypCOBOT'O IIPOCKTHPOBAHNUS (BBIIIOIHEHUS KypPCOBBIX Pa0oT), TPYIIIOBEIX M UHIUBHIYAIBHBIX
KOHCYJIbTallH, TeKYIIEro KOHTPOJIS X IPOMEXYTOUYHOH aTTeCTaluy

CrenuanusupoBanHas Mebenb. TexHnueckue cpeacTBa 00ydeHHs: HATMIUe MOIKIIOYEHHS K
cetu MHTEpHET, IepeHocHOe 000pyA0OBaHHE

Poccuiickas ®enepanus, 659300 r. Buiick,
yi. CoBerckas, 5, ydeOHbIi KopItyc 2

Ayn. 214

VY4eOHast ayANTOPUS IS IPOBEICHUS 3aHATHH JCKIIMOHHOTO THIIA, 3aHATHIH CEMHUHAPCKOTO THIIA,
KYpPCOBOT'O IPOCKTHUPOBAHUS (BBINOIHEHHUS KyPCOBBIX pab0T), TPYIIIOBBIX U MHANBHUIYaJIbHBIX
KOHCYJIbTAIMH, TEKYIIET0 KOHTPOJIS  IPOMEXYTOYHOM aTTeCTalluK

Crienpanu3upoBanHasi MeOelb. TeXHUYeCKUe cpecTBa 00yUeHHS: TeJICBU30p, HATMIHE
MOJKJIFOYCHUsI K ceTr HTepHET, IepeHoCcHOe 000py10BaHHE

Poccuiickas @enepanus, 659300 r. buiick,
yi. CoBerckas, 3, ydeOHbIi KOpITyC 2

Ayn. 215 KoMIIbIOTEpHBIN KI1acce

VYueGHast ayIUTOPHS UL TPOBECHHMS 3aHATHH JISKIIMOHHOTO THIIA, 3aHATHI CEMHHAPCKOr0 TUIIa,
KypCOBOT'0 IIPOCKTHPOBAHNUS (BBIIIOIHEHHUS KyPCOBBIX paboT), IPYIIIOBBIX ¥ HHIUBHAYAIBHBIX
KOHCYJIbTAIMM, TEKYILET0 KOHTPOJIS M IPOMEXKYTOYHOU aTTeCTalluu

Crenpanu3upoBanHas Mebenb. TexHudeckue cpeicTBa 00y4eHHs: KOMIBIOTEPbI, HATN4ne
MOAKITIOUEHHS K ceTH MIHTepHeT, IepeHoCHOoe 000pyI0BaHKe

Ilepeuens nuyenzuonnoco npoepammmozo obecnevenus. Pexeuzumor noomsepoicoaroujeco
QoKyMeHma

Win10PRO PQR OEM Konumpaxm Nel19/5-2A om 18.11.2019 (ITocmaexa npozpammno-
annapamnozo komniaekca Cmyoenm)

Aumusupyc Kacnepckozo Cyoruyenzuonnuiii docosop CL[-00001380om 01.03.2023
Juyenzus Ne 26 FE-230306-093724-9-35565(370)

Koncynomanm Ilnioc [Jozoeop Ne26 om 30.12.20222 OO0 «FOprxomn»

Photoshop Elements 7.0 RU Certificate Number 6255746

CorelDRAW Graphics Suite X4 Education License Software Number:
LCCDGSX4MIULAA

Flash Pro CS5 11 Windows Russian Certificate Number 8229084

Movavi Video Editor Academic Edition 2020 JTuyen3suonnsiit 002060p na ucnonv3osanue
npozpammnozo obecneuenus om 26.02.2021e.

Movavi Photo Editor 6 JTuyensuonnwiit 002060p na ucnonvzosanue npozpammmnozo

Poccuiickas @enepanust, 659300 r. buiick,
yi. CoBerckasi, 5, yaeOHbIi KopITyC 2




obecneuenusn om 26.02.2021z.

Astra Linux Special Edition

LibreOffice (mexcmoguiii pedakmop, madbauuHulii pedaKxmop, npozpamma no02omosKu
npesenmayuil, mexanusm nooknouenus Kk enewnum CYB/], eexmopnulii 2pagpuueckuti pedakmop,
pedakmop gopmyn)

Peoaxmop pacmpogoti epapuru

GIMP v2.8.14

Bocnpoussedenue mynomumedua

alsa v1.0.25

VLC v2.2.2 ITAK NITRINO Jluyenzuonnwiii do2oeop Ne PET-14/1617-01-BY3 na
npeoocmasienue nPasa UCNONb308anusi npoepammol 0ass IBM om 09.11.20172. Konmpakm
Ne19/5-DA om 18.11.2019 (ITocmaska npozpammmuo-annapammuozo komniekca Cmyoenm)
CIIO no MU EeH3HOHHBIM COTJIALIEHUSIM B CBOOOJHOM pPacNpOCTPAHEHUH, B TOM
yuciae no GNUGeneralPublicLicense u ananoram: 2 TMC, 7-Zip, Adobe License:
Adobe Flash Player; Adobe Reader, AIMP3, BurnAware Free, CCleaner, Defraggler,
Far Manager, Firebird, Foxit Reader, GNU (Geniral Public, cense uau anaJjor)
Version 2: Auda City; Blender; DB Designer; FileZilla; Inscape; Open Office 4;
Virtual Dub, VLC Media player; Oracle Vertual Box, GNU (Geniral Public License
uiam anador) Version 3, Gimp; K-LiteKodecPack, XAMPP, Google Chrome, HEFS,
IBExpert, MyTestX, Notepad++, Pascal ABC, Jlensep, ictnzor, InternetCensor, Non
Vigual Desktop Access (NVDA) Aiipen v2.3— pegakTop tectos, LibreOffice

Ayn. 218 KommnbrotrepHslit kitace

YueOHast ayAMTOPUS ISt IPOBEICHUS 3aHATHI JICKIIMOHHOTO TUIIA, 3aHATHH CEMMHAPCKOTO THIIA,
KYPCOBOT'O IIPOECKTHUPOBAHUS (BBINOIHEHHUS KyPCOBBIX paboT), IPYNITOBBIX U MHANBHUIYaJIbHBIX
KOHCyHLTaHHﬁ, TEKYLIETO KOHTPOJIA U HpOMB)KyTO'{HOfI aTrTecranuu

CHCHHaHHSHpOBaHH&ﬂ mebenb. Texanueckue CpeacTBa 06yqe1—mﬂ: KOMIIBIOTEPHI, HAJIUIHUE
MOJKIIIOYEHUS K ceTH MHTepHeT, nepeHocHoe 000pyoBaHHe

HepelteHb JAUYEH3UOHHO20 NPOCPAMMHO20 obecneuenus. Pexeéuzumoi nodmgepwa)momeeo
OJokymenma

Microsoft Windows7 PRO nunensus 62552196, Microsoft Office 10 nuuensus 62552196
Anmueupyc Kacnepckozo Cybnuyensuonnsiii 0ocosop CL[-00001380om 01.03.2023
Juyensus Ne 26 FE-230306-093724-9-35565(370)

Koncynvmanm Ilnroc JJocosop Ne26 om 30.12.20222 OO0 «FOpxomny»

Movavi Video Editor Academic Edition 2020 JTuyenszuonnsiii 002060p na ucnonvizosanue
npozpammmuozo obecneuenus om 26.02.20212.

CIIO no JTMUEeH3HOHHBIM COTJIALIEHUSIM B CBOOOJHOM PacpoOCTPAHEHUH, B TOM
yucae no GNUGeneralPublicLicense u ananoram: 2 THC, 7-Zip, Adobe License:
Adobe Flash Player; Adobe Reader, AIMP3, BurnAware Free, CCleaner, Defraggler,
Far Manager, Firebird, Foxit Reader, GNU (Geniral Public, cense uau anaJor)
Version 2: Auda City; Blender; DB Designer; FileZilla; Inscape; Open Office 4;
Virtual Dub, VLC Media player; Oracle Vertual Box, GNU (Geniral Public License
win anajor) Version 3, Gimp; K-LiteKodecPack, XAMPP, Google Chrome, HEFS,
IBExpert, MyTestX, Notepad++, Pascal ABC, Jlensep, ictnzor, InternetCensor, Non
Vigual Desktop Access (NVDA) Aiipen v2.3— pexakTop TectoB, LibreOffice

Poccuiickas ®eneparus, 659300 r. buiick,
yi. CoBerckas, 5, ydeOHbIi KopItyc 2

Ayn. 304

Y4eOHast ayAUTOPUS ISl TPOBEAICHUS 3aHATHI JIEKIIMOHHOTO TUIIA, 3aHATHH CEMMHAPCKOT0 THIIA,
KyPCOBOT'O IIPOSKTHPOBAHUS (BBIOJIHEHUS! KYPCOBBIX PaboT), TPYIIOBBIX U WHIMBUIYaIbHBIX
KOHCYJIbTAIMH, TEKYIETO0 KOHTPOJIS M IIPOMEXKYTOYHOU aTTeCTalluu

Crienpanu3upoBanHast MeOenb. TexHu4ecKue cpecTBa 00y4eHHs: Halu4ue MOKIIOYCHUS K
cetu MHTEpHET, NepeHoCcHOe 000pyA0BaHKE

Poccuiickas @eneparus, 659300 r. buiick,
yin. Coserckas, 3, ydeOHbIi Kopmyc 2

NMEJATOTMYECKHUIN TEXHOITAPK «KBAHTOPUYM UM. K.JI. YHIMHCKOI' O»
MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE KABMHETOB

HanmeHoBaHue noMenieHuit Uit poBeACHUs BCEX BUAOB YUeOHOH NeATEIbHOCTH,
IpeyCMOTPEHHOU

Y4eOHBIM IUIAHOM, B TOM YHCJIC IOMEIICHHS IS CAMOCTOSTEIILHON PabOThI, C yKa3aHHEM
NepeyHst OCHOBHOTO 000PYA0BaHMs, YUeOHO-HATIISA JHBIX TIOCOOMI U UCTIONb3YEMOTO
MIPOrpaMMHOT0 00ECIICYECHUS

Anpec (MecTONONOXKEHUE) TOMEIECHUH st
[IPOBEICHHUS

BCEX BUJIOB YUeOHOMU JeATEIbHOCTH
TpelyCMOTPEHHON

yueOHbBIM IUIAHOM (B ClIy4ae peaan3aliu
00Opa3oBaTeIbHON

IIPOrpaMMBI B ceTeBoil hopme
JIOTIOJIHUTEIIFHO YKa3bIBACTCS
HAaNMCHOBAHHE OPTraHU3ALHH, C KOTOPOH
3aKJIIOYEH JI0TOBOD)

Ayn. 1-102

KabuHer a1 npoBeIeHUs 3aHATHI TEXHOJIOTMUECKOM HAlPaBICHHOCTH

Komrutext yueOHO# Mebenu.

TexHHYECKHe CPe/ICTBA: MHTCPAKTHBHBIH KOMILIEKC C BBIYHCIUTENBHBIM OJIOKOM H MOOMIJIBHBIM
KpeTICHHEM, HOyTOYKH, 00pa30BaTeIbHbIi KOHCTPYKTOP C KOMILUIEKTOM JIaTYHKOB,
oOpa3oBaTenbHbIil HA0OP MO0 MEXaHUKE, MEXaTPOHHUKE U POOOTOTEXHUKE (6 KOMILIEKTOB),
00pa3oBaTeNbHbII HA0OP MO AIEKTPOHUKE, HEKTPOMEXaHUKE H MUKPOIPOIIECCOPHOH TeXHUKE,
o6pa3oBaTenbHbIl HA0OP JUIS U3y4eHHs MHOTOKOMIIOHEHTHBIX POOOTOTEXHHYECKHX CUCTEM U
MaHHITyJIIHOHHBIX POOOTOB, KOMIUIEKT Ul H3YYEHHs ONEPAllMOHHBIX CHCTEM PEaIbHOTO
BPEMEHH U CHCTEM YIPaB/IE€HUs] aBTOHOMHBIX MOOMJILHBIX POOOTOB, YETHIPEXOCEBOH yUeOHBIH
POOOT-MaHUITYISATOP C MOXYJIBHBIMUA CMEHHBIMH HacaJKaMH, KOMILIEKT ITOJeH 1
COPEBHOBATEIBHBIX YIIEMEHTOB, 00pPa30BaTENbHbIN MOMYNb UL YITyOIeHHOTO H3yIeHUS
MeXaHHKH, MeXaTpoHuku 1 CAY, n1abopaTopHs HCCIIeI0BaHUs OKPY KaroIel cpesl,
AJIBTEPHATUBHBIX HCTOYHUKOB SHEPIrur, MAaTEPHUAJIIOB U HHIKCHEPHBIX KOHCprKLlHFl, aBTOHOMHBIH
POOOT MaHUITYJIATOP € KOJIECAMH BCEHAIIPABICHHOTO JBIKCHUS, 6a30BBIH pOOOTOTEXHUUECKUH
Habop, pecypCHBI pOOOTOTEXHUYECKHH HAOOD, JaTYHK I1BeTa 6a30BOr0 pOOOTOTEXHHYECKOTO
Ha0opa, yIbTPa3ByKOBOI JaT4MK 0A30BOr0 pOOOTOTEXHHYECKOTr0 HAbOPa, 3apsiJHOE YCTPOHCTBO,
o0pa3oBaTebHbIl HA00p MO H3yYEHHIO TEXHOJIOIHI PEBEPCHBHOTO HHKMHUPUHTIA,
00pa3oBaTeNIbHBLI HA00p M0 H3YYEHHIO aIUTUBHBIX TEXHOIOTHH B OBICTPOro

Poccuiickas ®enepauns, 659333,
Anraiickuii kpaii, r. buiick, yn. Bonagumupa
Koponenko, 1. 53




[IPOTOTUIINPOBAHHS, CTAHOK JIA3ePHOI PE3KH C YUCIOBBIM IIPOrPaMMHEIM yIIPaBICHHEM H
CHCTEeMOH (DHIBTPAIMHU BO3/LyXa.

Tepeuens nuyensuoHHo20 npoepammuozo obecneuenus. Pexeusumol noomsepicoaruezo
JoKyMenma

10 Microsoft Win 10 Professional 32/64 bit SP2 Only USB RS Box Konrpaxr 14/1 ot 03.12 21
00O «ITapyc Iltroc»

Microsoft Office - 2019 (kopoGounast Bepcust) JloroBop noxeprsoBanus ot 06.05.2022
Ludpossie maboparopun 1o ¢usuke, xumun, ononoruu [10 Releon Camera 1.1, Releon Lite
3.63 Konrpakr 51-DA ot 30.11.21 OOO «Koncranra»

O6opynoBanue TexHonoruyeckoro npoduist (Pobotsr, 3d ckanep, 3d npunrep) Konrpakr 7-0A
ot 23.09.21 OO0 «KoHcTaHTay

VueOHo-nceIe10BaTeNbCKIE 1a00paTopin OHOCHTHAIIOB U HelipoTexHonoruit [10 BiTronies
Studio 5.1.10 Konrpakt 5-DA ot 23.09.21 OO0 «CrienkoMILIeKT

LicpoBbIe MEKPOCKOIIBI

I10 TouP Cam Konrpaxkt 4-DA ot 20.09.21 UII Bebep Onbra Cepreesna

WNHTEepaKTUBHBIH KOMIIJIEKC C BBIYMCIUTEIbHBIM OJOKOM U MOOMIIbHBIM KperieHuem 10
Ikar Notebook Kontpakt 29-3A ot 12.11.21 OO0 «Py/lucmiukcy»

ITAK NITRINO KonTtpakt Ne55-3A ot 30.11.2021 OOO «Ilapyc ITmroc»

Cranok nasepHoii pesku ¢ UITY u cuctemoit GpuiabTpannn Bo3ayxa (00nadHbIi pexum
www,gweikecloud.com) Kourpaxr Nel0 ot 18.10.2021r. OO0 «YK «Bocrounas Cubups»
AnTtuBupyc Kacnepckoro Cyonunensnonnsiii joropop CI[-000013800t 01.03.2023 JIunensus
Ne 26FE-230306-093724-9-35565(370)

CIIO no JUICH3UOHHBIM COTIAIICHUSAM B CBOOOTHOM paclpOCTPaHEHHH, B TOM UYHCIIE IO
GNUGeneralPublicLicense u ananoram: Adobe Reader, 7-Zip, Google Chrome, Far
Manager, Libre Office

Ayn. 1-103

Kabuner a4 3anmcu BeOMHAPOB M MPE3CHTALIMOHHOTO KOHTEHTA

Komrutext yueOHO# mebenu, Gpaumyapt.

TexHUYeCKHe CPeJICTBA: CTYAUS U CO3JaHMs IIPe3eHTAIM/OHIaiH -BeOMHAPOB /IeMOHCTPALUH
ombIToB, YK®-1poekTop, kperienne, HoyTOyK 1 MarHUTHO-MapKEPHOE ITOKPBITHE.

Tepeuens nuyensuoHHo20 npoepammmozo obecneuenus. Pexeusumol noomsepicoaruezo
doKkymenma

Ipe3enTaunonHoe o6opyj0BaHNE

ITAK TeneBuneo/lara, Buneo/lucrant ITO Microsoft Win 10 Professional Kourpakr 8-DA ot
27.09.21 OO0 «TCH-Cub»

Anrusupyc Kacnepckoro Cyonuuensnonnsiid goropop CLI-000013800t 01.03.2023 JInuensus
Ne 26FE-230306-093724-9-35565(370)

CIIO no JMICH3NOHHBIM COTJAIICHHUSAM B CBOOOTHOM pacnpoOCTPaHEHUH, B TOM YHCIIE IO
GNUGeneralPublicLicense u anamoram: Adobe Reader, 7-Zip, Google Chrome, Far
Manager, Libre Office

Poccuiickas ®enepanns, 659333,
Anraiickuit kpaid, r. buiick, yi. Bnagumupa
Koponenxo, 1. 53

TEXHOTIAPK YHUBEPCAJIbHBIX MEJATOIrMYECKHUX KOMIETEHIU A
MATEPUA/IBHO-TEXHUYECKOE OBECIIEYEHUE KABUHETOB

HaumeHoBaHMEe NOMEIIEHUH JUIs TIPOBEJCHUS BCEX BUJOB Y4E€OHOH JIEATEILHOCTH,
MPeayCMOTPEHHOM

Y4eOHBIM IUIAHOM, B TOM YHCJIE TIOMEIICHHUS [UIS CAMOCTOSTENILHOW paboThl, C yKa3aHHEM
MepeyHst OCHOBHOTO 000pYI0BaHMs, YUeOHO-HATIISA THBIX TOCOOHMIH M UCTIONB3YEMOTO
HPOrpaMMHOI0 00ecredeH s

Anpec (MeCTONONOXKEHNE) MOMEILEHHH ISt
HPOBEICHHUS

BCEX BHJIOB y4eOHOI NeATeIbHOCTH
HIpeyCMOTPEHHOI

y4eOHBIM IIJIaHOM (B ClTydae peaau3aluu
o0pa3oBaTenbHON

IIPOTPaMMBI B CETEBOH (opme
JIOTIOJTHUTEIFHO YKa3bIBACTCS
HaMMEHOBAHHME OPraHU3alllH, C KOTOPOi
3aKJIIOYEH JIOTOBOD)

Ayn. 154-167

TexHonapk yHUBEPCATbHbIX II€AarOrHUECKIX KOMIETEHIIHH

Komrutext yueOHO# mebenu, Gpaumyapt.

TexHuueckue cpescTBa: ATOMHBIE CIEKTPBI By IeKTPOHHEIX cucteM He, Hg,

Kamepa JUIs TPHHOTYJIIPHBIX MUKPOCKOIIOB,

KOMILIEKT JULS IPOBEACHUSI SKCIIEPUMEHTOB I10 JTy4eBOH AUATHOCTUKE H BU3YyaJIN3alUH,
IIPOrpaMMHO-AINaPaTHBIH KOMIIIEKC TONOrpahuueckoro n3y4eHus CTpPOSHUs OpraHu3Ma
YeIoBeKa,

pecypCHBIiT Habop aHaNU3a MaTepHaAIOB ULl IPOBEACHUS SKCIIEPUMEHTOB 110 JIy4eBOH
JIMarHOCTHKE M BU3YaJIM3alMH, PECYPCHBI HA0Op PEHITEHOCTPYKTYPHBIH aHAIN3 MaTepPHAIIOB
JULSL IPOBEACHNUS DKCIIEPUMEHTOB T10 JIy4eBOH JHATHOCTHKE H BU3yalH3aIUH, ChbEMHAS
peHTreHoBckas TpyOka Mo tube, cbéMHas peHTreHOBcKas Tpyoka W tube, TPUHOKYISIPHBIi
MUKpockor i npenojasatens 1000X, npeIMeTHbINH CTONMK, IIaH-aXpOMaTHYeCKast
"GeckoHeuHas ONTHKA", Ta00paTOPHBI HAOOP 110 TEHETUKE U MaTepHaIbl , TPHC-O0PATHBII
Oydep st snekTpodopesa, uleM BUPTyaabHOU peaibHOCTH podeccuonanbhbiii HTC Vive
Cosmos, 111eM BUPTYyanbHO# peansHocTu npodeccuonansubiii HTC Vive Focus Plus, oukn
JIONONHEHHOH peanbHOCTH Epson, kamepa 360 mpodeccuonanbhas Insta360 Pro, xamepa 360
nmoburensckas Insta360 One, cTaloHapHBbIi nepcoHanbHbIN KomIbtoTep Parus 2021,
HHTEPAaKTHBHBIH KOMIUIEKC C BEIYUCIUTEIEHBIM OJIOKOM M MOOHMIIBHBIM KPEIUICHUEM.
Iepeuensv nuyensuonnozo npoepammnozo obecneuenus. Pekgusumol noomeepaicoarouezo
QoKyMeHma

VHTepaKTUBHBIH KOMIUIEKC C BBIYHCIUTEIbHBIM 0JIOKOM M MOOMIBHBIM KperienueM 110
Ikar Notebook

KonTtpakt 29-9A ot 12.11.21 OO0 «Py/lucrnukc»

IporpaMMHO-anmapaTHEIH KOMILUIEKC TONOTPpagUuIecKoro U3y4eHus cTpoeHus opranmsma 10
3datlas

Konrpakr 12-2A ot 18.10.21 OO0 «HayuHble npoOOpsI 1 CUCTEMBI»

Ob6opynoBaHue 171 POBEICHHS KCIIEPHMEHTOB 110 JTy4YeBOi AMArHOCTUKE H BH3yalU3allui
(pertreHorpadus)

KonTtpakt 13-DA ot 18.10.21 OO0 «Hayunsle Ipo6OpHI X CHCTEMBDY

Poccuiickas ®enepanns, 659333,
Anraiickuit kpaid, r. buiick, yi. Bnagumupa
Koponenko, 1. 53




Ipodeccuonansusle ontudeckue npudopsr [10 TouP Cam

Kontpakt 14-DA ot 18.10.21 OOO «HayuHble Ipo6OPHI X CHCTEMBDY
VYuebno-aemoncTpanunonnoe obopynosanue (Lubposas maGoparopust o dusuke [10 Releon
Lite 3.63)

Konrpakt 15-2A ot 18.10.21 OO0 «Hayunbie npoGOpBsI 1 CHCTEMBI

«VR» - 00opy noBanue

Konrpakr 22-2A ot 28.10.2021 UIT Ky3bmenko Jlenuc EBrenbeBuu

Anrusupyc Kacnepckoro Cyonuuensnonnsiid goropop CLI-000013800t 01.03.2023 JInuensus
Ne 26FE-230306-093724-9-35565(370)

CIIO no NUIIeH3NOHHBIM COTJAIICHUSAM B CBOOOTHOM pacnpoOCTpaHEHHH, B TOM YHCIIE MO
GNUGeneralPublicLicense u anamoram: Adobe Reader, 7-Zip, Google Chrome, Far
Manager, Libre Office

Ayn. 413

Komrutekt yueOHo# Mebenu. Komriekr mabopaTopHoit MmeGernu. Texauueckue cpencrea: VR -
obopynoBanue Konrpakr 22-3A or 28.10.2021 UII Ky3smenko [lennc EprenbeBna

Ilepeuensb 1uyeH3UOHHO20 NPOSPAMMHO0 0becheyerus. Pexeuzumol noomeepoicoarouje2o
QoKyMeHma

«VR» - 00opynoBaHue

Antusupyc Kacnepckoro Cy6aunensnonssiii qorosop CLI-000013800t 01.03.2023 JIunensus
Ne 26FE-230306-093724-9-35565(370)

CIIO 1o JMMIEeH3UOHHBIM COTJIAIECHUSM B CBOOOJHOM PacpOCTPaHEHHHU, B TOM YUCJIIE MO
GNUGeneralPublicLicense u ananoram: Adobe Reader, 7-Zip, Google Chrome, Far
Manager, Libre Office

Poccuiickas ®enepauns, 659333,
Anraiickuii kpaii, r. buiick, yi. Bragumupa
Koposenko, 1. 53

Ayn. 417

Komrutext yueOHoi#t meOenu. Kommiekr nabopaTopHoit Mebenu. TexHuueckue cpeicTna:
VIHTepaKTUBHBIH KOMIUIEKC C BBIYMCIUTEIbHBIM OJIOKOM U MOOWIIBHBIM KPEIUICHHEM, y4eOHO-
JIEMOHCTPALOHHOE 000pyJOBaHUE IS Pealn3alii 00pa30BaTeIbHBIX IPOTPAMM IO IPEIMETy
«Duznkay.

Ilepeuens nuyen3uonno20 npoepammuo2o obecnevenus. Pexeusumul noomeepoicoaruyezo
doKkymenma

AnTtuupyc Kacnepckoro Cyonuuensunonssiii joropop CI-000013800t 01.03.2023 JIunensus
Ne 26FE-230306-093724-9-35565(370)

CIIO nmo JIMOEH3UOHHBIM COIJIAIICHUAM B CBOGO}Z[HOM pacopoCTpaHECHWHU, B TOM YHCJIC IO
GNUGeneralPublicLicense u anamoram: Adobe Reader, 7-Zip, Google Chrome, Far
Manager, Libre Office

Poccuiickas ®enepanus, 659333,
Anraiickuit kpaid, r. buiick, yi. Bnagumupa
Koponenko, a. 53

Ayn. 420

Komrutext yueOHoit MmeOenu. Kommekr nabopaTopHoii Mebemnu.

Texandeckue cpencTBa: MIHTepaKTHBHBINM KOMILIEKC C BBIYHCIUTEIBHBIM OJOKOM H MOOMIBHBIM
KpeIUIeHHeM, y4eOHO-IeMOHCTPAIlHOHHOe 000pyA0OBaHHE UL peaan3alui 00pa30oBaTeIbHBIX
IporpamMm 1o npeamery «Pusnkay.

[lepeuens nuyensuonnozo npoepammnozo obecnevenus. Pexeusumul noomeepiicoaroyezo
QoKyMeHma

AnTtuBupyc Kacnepckoro Cyonunensnonnsiii noropop CI-000013800t 01.03.2023 JIunensus
Ne 26FE-230306-093724-9-35565(370)

CIIO mo nMIIeH3MOHHBIM COTJIAIEHUSIM B CBOOOJHOM PacIpOCTPaHEHUHU, B TOM YHCIIE 10
GNUGeneralPublicLicense u anamoram: Adobe Reader, 7-Zip, Google Chrome, Far
Manager, Libre Office

Poccuiickas ®enepauns, 659333,
Anraiickuii kpaii, r. buiick, yn. Bonagumupa
Koponenko, 1. 53

Ayn. 421

Kommuiekt yueGHoi Mebenu. Kommekr naboparopHoii mebenu.

Texaudeckue cpecTBA: HHTCPAKTHBHEIA KOMIIIEKC C BBIYHCIUTENBHBIM OJOKOM H MOOMIBHBIM
KpeIUIeHHeM, y4eOHO-IeMOHCTPAIlHOHHOE 000pyAOBaHHE JULL pealn3allii 00pa30BaTeIbHBIX
IIPOrpaMM 110 peaMeTy «Pu3nkay.

Ilepeuens nuyeH3uoHH020 NPOPAMMHO20 0becneuenus. Pexeusumul noomsepoicoaiouje2o
QOKyMeHma

Omnepannonnas cuctema Astra Linux Special Edition penn3s CMOJIEHCK Oducusrit
naker P7-o¢uc. IIpopeccuonanpublii (neckrononas Bepcus) OOyyarouuidi KOHTEHT 10O
€CTECTBEHHBIM HayKaM OMOJIOrHH, XUMUHU U (PU3NKe A yueHHKa\penogaBaTens

4 mobunvnvix xomnvromepnuvix kiacca DEPO VIP 1530 Konrpakt Ne9-5A/2022 ot
16.08.2022 OO0 VYmuxka

AntuBupyc Kacnepckoro Cy6numensuonusii gorosop CLI-000013800t 01.03.2023 JIunensus
Ne 26FE-230306-093724-9-35565(370)

Koncynprant [Taroc Jorosop Ne26 ot 30.12.2022r OOO «HOpxomm»

CIIO no JMICH3NOHHBIM COTJAIICHHUSAM B CBOOOHOM pacnpoOCTPaHEHUH, B TOM YHCIIE IO
GNUGeneralPublicLicense u anamoram: Adobe Reader, 7-Zip, Google Chrome, Far
Manager, Libre Office

Poccuiickas denepanust, 659333,
Anraiickuii kpai, r. buiick, yn. Bnagumupa
Koponenko, a. 53

10. METOIWYECKHWE PEKOMEHJAIIAY IO OPTAHU3ALIMY N3YUYEHUS
JUCHUTLINHBI

10.1. METOAWYECKHE PEKOMEHJALUY 10O OPT AHU3ALINY U3YYEHHSA
TV COUTIINHBI U1 TPENOJABATEJENR

VY4eOHBIM MIaHOM Ha U3y4YeHHE NUCUUIUIMHBI OTBOAUTCS 288 vacoB Ha 1 u 2 kypce. [Ipu
9TOM OoJbIIast 4acTh y4eOHOrO BPEMEHH HCIOJB3YeTCs JUISl CaMOCTOSATENbHON paboTsl (260
yacoB). B koHIIe 2 cemecTpa mpelyCcMOTpEH 3auer, 3 cemecTpa - 3k3ameH. Kypc pa3aenen Ha 3
pa3gena, KaXAblii K3 KOTOPbIX pelaeT ompelaeneHHble 3anaud. llpy mnpenonaBaHuu
METOJIMYECKHU 11eJIeCO00Pa3HO B KaxIOM pasjiele Kypca BbIIEIUTh Haubosee BaKHbIE MOMEHTEI



Y aKIICHTHPOBATh HA HUX BHUMaHue oOydaembix. [Ipeamonaraercs:

J IpU YTEHHWH JIEKIMH [0 BCeM pas3feiaM MporpaMMbl HJUIIOCTPUPOBATH
TEOPETUYECKUN MaTepuasl OOJBIIMM KOJUYECTBOM MPUMEPOB, UYTO IO3BOJUT YCUJIUTH
HarJsIIHOCTh M3JI0KEHHS U IIPOJEMOH CTPUPOBATh IPUEMBI PEILCHHUS 3a]1a4;

J IpU HM3YyYEHUH HIEPBOIO M BTOPOrO pPa3jAeioB MPOrpaMMbl JOOUTHCS TOYHOTO
3HaHUS 00Y4aeMbIMH OCHOBHBIX IOHSITUH KOMOMHATOPUKH, (OpMYJN U TOACYETa dYHCIa
Pa3IMYHBIX KOMOMHATOPHBIX KOH(MUTYpAIUii, METOIOB PELICHUS PeKyPPEHTHBIX YpaBHEHUH;

J Ha TMPAKTUYECKHX 3aHATHUAX IO TPETbeMy pas3eny oOpamarb BHUMaHHE
o0yyaeMbIX Ha NPUMEHEHHE TEOPEeTUKO-TpaoBBIX MoJeIed B pa3NIUYHBIX 00JacTAX
JeATeIbHOCTH YEJIOBEKa: NMPH HCCIIEI0BAaHMM KOMMYHHMKAIIMOHHBIX ceTeil, MH(pOPMALMOHHBIX
CHCTEM, XUMHYECKHUX M TEHETUYECKUX CTPYKTYp, DJIEKTPUUECKUX LEened M APYyTrux CHCTEM
CETEBOU CTPYKTYPBL.

3anaya npenojaBaTelis — JOHECTH A0 00y4aeMbIX MBICIIb, YTO 3HaHHWE OCHOB JIUCKPETHOM
MaTeMaTUKH aOCOMIOTHO HEOOXOOUMO JUJIi  COBPEMEHHOrO CHelHalucTa B  00JacTH
MH(QOPMATHKH U BBIUYUCIUTEILHON TEXHUKH.

[IpuknagHoil XapakTep AMCLUUIUIMHBI NPEABSBISAET CBOM TpeboBaHUSA K ee (opMam
KoHTpouisl. Ilpyu M3ydYeHHUH AMCHUIUIMHBI CIIENYeT NMPOBECTU JABE KOHTPOJbHBIE PAabOTHI — IO
KOMOMHATOpUKE, 110 OCHOBAaM TEOpUH TIpadoB, a TakkKe KpPaTKOBPEMEHHYIO IIPOBEPOUYHYIO
paboTy IO peKyppeHTHBIM coOoTHouleHusM. CTyaeHTaM IpejJjaraercss HamucaTb pedepaTr 1o
OJHOM W3 NPEUIOKEHHBIX TeM Ul TOJIy4E€HMs JONOJHUTEIbHBIX PEHMTHHIOBBIX OasuioB (1O
YKEJTaHUIO).



Hanmnune HEoOXOIMMBIX NMPAKTUYECKUX HABBIKOB IO BCEM pasjeliaM MOXHO IPOBEPUTH
IIpyU BBIIIOJIHCHUHW HWTOTOBOro TECTa, COCTOALICTO U3 HEOONBIINX 33,l[aHPII>i MMPAKTUYCCKOIr O
XapaxTepa.

10.2 METOAUYECKHUE PEKOMEHJIAIMH ITO OPTAHU3AIIUU U3YUYEHUA
JUCIHUIVIMHBI 1JIA CTYJAEHTOB

OO6m1ast Tpy10€MKOCTh AUCITUTUIMHBI, B COOTBETCTBUH C YUY€OHBIM IJIAHOM, COCTaBIISIET 8
3a4C€THBIX €AUWHHUIl KU BKIIFOYACT yqe6H0e BpEMs, OTBCACHHOC Ha JIEKIMOHHBIC, IPAKTUYCCKHE
3aHATHS U CAMOCTOSITEJIbHYI0 PadoTy CTyJICHTA.

TemaTnka JEKIMOHHBIX U NPAKTUYECKUX 3aHATUN OXBAaTBIBAE€T BCE pa3/ieibl yuyeOHOH
JUCLUIUIMHBlL W OPUEHTHPOBAHA Ha BBINOJHEHUE €€ Lellell M 3aJad B COOTBETCTBUU C
TpeOOBaHUAMMU K pe3yjIbTaTaM OCBOEHHS U CLUIUINHBL

Ha JIeKIMOHHBIX 3aHATHAX PEKOMEHIYETCs BHUMATEIbHO CIyLIaTh IPENoJaBaTells,
KOHCIIEKTUPOBaTh MaTepuan JEeKUUU, IpUHUMaTh YydacTue€ B MHTEPAKTUBHBIX (opmax,
HCIOJIB3YEMBIX MPENOAaBaTeIeM Ha JIEKUUH, 3aJaBaTh BOIPOCHI M AaKTUBHO OTBEYaTb Ha
IIOCTaBJIEHHbIE BONPOCHL. IIpu MOArOTOBKE K JEKIMH HEOOXOIUMO MpopadoTaTh COaepiKaHHe
IPEAbIAYIIUX JIEKIUH, [TOATOTOBUTH BOIPOCHL. Ilocie nekuuu Takke cienyeT IpOYUTaTh CBOU
KOHCIIEKT, O3HAKOMMUTbCS C BapUaHTAMM W3JIOKEHMS JAaHHOM TeMbl B yuyeOHUKaX M Y4eOHbBIX
OCOOUSIX, U €CIIM BOSHUKAIOT BOIIPOCHI, TO MOYXHO C HUMH OOpaTUTHCS K MPENoJaBaTelio.

[enp mpakTHYeCKHUX 3aAHATHIH - OCMBICIICHHE CTYJCHTAMH TEOPETHYECKOr0 MaTepuala,
U3JIOKEHHOT'0 Ha JIeKIHsX, (OpMUpOBaHME YMEHHS HCIIOJb30BaTh €ro IMpU PEUICHUU
MPAaKTHYECKUX 3a7ad B HM3ydyaeMoW 00JIacTH, Pa3BUTHE HABBHIKOB CaMOCTOSTEIBHON pPaboOTHI,
yMeHHsI paboTaTh ¢ yueOHOH TUTepaTypoil.

[logroToBka K  NOPAaKTUYECKOMY  3aHATHIO  BKJIIOYAET  BBINOJHEHHE  3aJlaHHUU
IIPETOJABAaTeNIs 110 TEME IIPEABIIYILIEr0 3aHATHS, a TAKXKE IMOATOTOBKY K 3aHATHUIO 110 HOBOU TEME
— CaMOCTOSATEIbHOE U3y4EHUE MAaTEPHAIIOB JIEKIIHOHHOT'O Kypca, MUCTOYHUKOB 0053aTEIbHON
JOTIOJTHUTEIIBHON JIUTEPATYPBI.

CamocrosiTesbHasi padoTa sBIsSETCd HEOThEMJIEMOM 4YacThiO y4yeOHOro Iporecca Ha
3a04HOM oTAenaeHnu. OHa 3alUlaHupOBaHa U CTPYKTYPUPOBAaHA TaKUM 00Pa30M, UTOOBI CTYIEHT
IIpU MOJATrOTOBKE K 3aHATUAM HaubOoisee 3()pPEKTUBHO OCBaMBajl TEOPETHUECKUM Marepuan U
MOJIy4aJI CUCTEMHBIE 3HaHUS 110 KypCy.

PykoBOACTBO caMOCTOATENbHONW paboOTON CTYAGHTOB CO CTOPOHBI IIPENoaaBaTems
3aKJIIOYAeTCs B OKA3aHWM IMOMOINM MpU IUIAHUPOBAHUM pabOThl MO H3YYEHUIO Kypca, B
Pa3bsICHEHUH BOIIPOCOB, BOZHUKAIOILIMX Y CTYAECHTOB P U3YYEHUHU OTAEIBHBIX TEM Kypca, IpU
MOJITOTOBKE K Pa3IMYHBIM (popMaM KOHTPOJIS, 3alJIAaHUPOBAHHBIM MTPOrPAMMOM U CITUTUINHBI.

[Ipn BeIMONHEHMM WHAMBUIyaIbHOTO nomammHero 3amanus (MI3) crmemyer oOpatuth
BHHMAaHHE Ha CIICNYIOIIME MOMEHTBI: BAPUAHT 3aJaHusl Uil KaKJOro CTYACHTa OMPEeNseTcs
€ro HOMEpPOM B CIHCKE TPYIIBI; 33/IaHHUe BBINONHICTCS B OTAEIBHOW TETpagul C MOAPOOHBIM
ONKCaHUEM XOJla PEIICHUs W CCBHUIKAMH Ha COOTBETCTBYIOIIMN TEOPETHUYECKHI MaTepua;
MPOBEpPKa CaMOCTOSTEIHPHOCTH BBIMOMHEHUs W3 ocymiecTBisieTcs TMpenoaaBareieM Ipu
cobecenoBanuu co cryaeHToM (3ammra MJ13).



11. OHUEHOYHBIE CPEJACTBA JJIs1 TEKYHIEI'O KOHTPOJISA U

MMPOMEXYTOYHOM ATTECTAIIUA

YpoBHM cHOpPMUPOBAHOCTH KOMIIETEHIIUI B paMKax
THIIOBOT'0 KOHTPOJILHOI'O 3a/1aHUSA:

- CMOCOOHOCTHIO K caMOOpraHu3anuu u camoodpasosanuto (OK-6).

Komneren HNuaukaropsl Onenounsle
1Y, cpeacTBa
STaIbl
YK-1 3Hame: [TpaxTuko-
| sTan MEXaHU3MBl M METOIUKM TIOMCKa, aHajdh3a W CHHTE3a | OPUEHTHPOBAHHO
uH(popMaIy, BKIIOYAIONIME CHCTEMHBIH MOAXOM B 00JacTd | € 3a/laHue:
0o0pa3oBaHus; METOJMKM TIOCTAHOBKM ILIeNH, crocoObl ee | pedepar,
JOOCTHKEHHSI B COYETAaHWU C HAYYHBIM MPEJCTaBICHHEM O | IPOBEpOYHAsS
pesysibTaTtax 00paboTku nHpopMannw, pabora,
ymems' WUTOTOBBIN TECT
aHaAJIM3UPOBATH 33724y, BBIICIATH €€ 0a30BbIe
COCTaBJISIIOLLME, OCYIIECTBISThH IEKOMIIO3UIIMIO 3a/1a4H,
HAXOJUTh M KPUTUYECKH aHATM3UPOBATH HH(OpMAIIHIO,
HEOOXOUMYIO JJIsl pELIeHUs TOCTAaBJICHHOM 3a/1au;
enadems:
METOZlaMH YCTAHOBJIEHUS! IPUYMHHO-CIIEICTBEHHBIX CBs3€i U
MEXaHM3MaM{ TIIOMCKa MH(OpManud, B TOM YHCIE C
pUMEHEHHEM COBpPEMEHHBIX  HMH(DOPMALMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTHH.
11.1. IlpumepHas TemaTuka pedepartos.
1. OcHoBHbIe cBOlCcTBA TpeyronbHuKa [lackans.
2. Hcnonp30BaHME MHOTOYJIEHOB IS JIOKA3aTEIbCTBA KOMOMHATOPHBIX TOXKIECTB.
3. Bpruucienne KoOMOMHATOPHBIX Yrces Ha DBM.
4. ®opmynsl oopamenus. Dynkius Mebuyca. @opmyia odpamenus Medbuyca.
5. Omnepanuu Hax rpadamu.
6. Ywucno pa3nmuuHbIX AepeBbeB ¢ p BepmmHamu. Teopema Kamu. Coorserctue [Iprodepa.
7. KomOuHaTOpHBIE CYMMBI U UX BBIYHMCIICHUE.
8. Ywucna Pamces.
9. MeTobl JIMHEHHOW anreOpsl B TEOPHH IpadoB.

10. BepossiTHOCTHBIC METO/IbI B KOMOMHATOPHKE.
11. BoccranoBiieHue rpados.




12. TIpumeneHnue Teopuu rpad)oB B MPOrpaMMHUPOBAHUH.

13. BHyTpeHHEe yCTOMYMBBIE MHOXKECTBA BEpHIMH rpada. AITOpUTM OIIpEEICHUS
BHYTPEHHE YCTOWYMBBIX MHOXECTB BEPIIMH (MaKCHMAJIBHBIX HE3aBHCHMBIX MHOXECTB
BepuiuH, - MHMB).

14. AnropuTMBI packpacKku BepIIuH rpada.

11.2. O6pa3en KOHTPOIbHOIT padoThl Nel (ToMalIHell KOHTPOJIbHOI PadoThI)

3agauva 1. Ha oxHo# u3 kadeap yHuUBepcuTeTa paboTalOT S YEIIOBEK, CPEIH KOTOPHIX | YEIOBEK
HE 3HAIOT HU OJHOT0 MHOCTPAHHOTO sI3bIKa. A deloBeK 3HAIOT aHrnuickuii, N — Hemenkuii, F —
¢panmysckuii. AN 3HatoT aHrmickuil U Hemenkuil, AF — anrmmiickuit u ¢panmysckuit, NF —
Hemenkui u ppaniysckuii, ANF 3Ha10T Bce TpH sA3bIKa.

[To 3apaHHBIM B TabMUIE YCIOBUSIM BOCCTAHOBUTH HETOCTAIOIIYIO HH(OpMAIIHIO.

Ne

S A N F AN AF NF ANF T

16)

23 14 8 7 ? 4 4 2 5

332!3‘13 2. CKOIBKHUMH CII0CO0AMH MOYKHO INepeCTaBUTH 6y'KBBI CJIOBa:

16)

«anredpa» Tak, 94TOOBI OyKBa «p» IIa HETIOCPEICTBEHHO MOCTE OYKBBI «a»?

3agada 3.

16)

CKOJBKO CyIIECTBYET MIECTU3HAYHBIX YHCEN, Y KOTOPBIX POBHO 3 U(pbI YeTHBIE?

3anaya 4. CKOJBKO Pa3IUYHBIX CIIOB MOXKHO COCTaBUTh, IEPECTABIISIS COTJIacHbIe OYKBHI Ballei
(amunu U riaacHbie OyKBbI OJHOI'O UMEHU?

3agaua 5.

16) CKOIBKO CYIIECTBYET Pa3IMYHBIX TPEYrOJbHUKOB, JAJIMHBI CTOPOH KOTOPBIX NMPUHUMAIOT
3HaueHus: 4, 5, 6, 7?7 CKolbKO cpead HUX PABHOCTOPOHHHUX, PaBHOOEAPEHHBIX U
pPa3HOCTOPOHHUX?

3aznaua 6.

16) B BeIpaxeHUH (x 1 PacKpbLIM CKOOKH W TIPUBEIU TTO100HBIC WieHbl. Kakoi

y) 15

K03 (HUIMENT GYIET CTOATH OKOJIO BhIpakKeHus X8y’ ?

3amaua 7.
B Belpaxennn (X7 Yyl z! pPacKpblIM CKOOKH W TIPUBEIU MO100HbBIC YieHbl. Kakoi

t) 16

k0> PULUEHT OyIeT CTOATh OKOJIO BhIpaskeHus: X°Yy°z2t6?

11.3. O6pa3en npoBepovYHOIi padOTHI

1. Haiitu o01iee pemnienre peKyppeHTHOIO COOTHOIIEHUS. an+3-9an+2-26an+1+ 18an =0.
2. Haiitu an ecinu an+3-9an+2+26an+1-24an =0, a1=5, ax=21, a3=83.

11.4. O6pa3en KOHTPOJIBLHOMH PadoThI Ne2

3ananwue 1. Jlan rpad:

Vs 1. IIpuBecTH npUMeEpBI:
a) MapuIpyra B rpade, He SBISIOLIErocs LENblo;
0) uenu B rpade, He ABJSAIOMIEHCS MPOCTOM IETbIO;



B) LIMKJIA B Tpade, He SABJIAIOLIEr0cs IPOCTHIM LIUKJIIOM;
I') IPOCTOr0 LIUKJIA.
2. Jlna nanHoro rpada 3anucaTh MaTpHUIy CMEKHOCTEH U MHIUACHLIUH.

3amanue 1. Haiitu B rpade kpaTyaiiiee paccTOSHUE MEXAY BEpIIUHAMHU Vo U V C ITOMOIIBIO
anroput™a JlefikcTpsl (1300pakast Bce MPOMEKYTOUHBIE IIIaru):

V, 4 Va4
2 1
1 2 v
Vs 3 3
4 2
Vi 6 v,

3amanwue I1I. [TocTporiTe a1t TaHHOTO Tpada UIEPOB UK

3apanue V. C nomombto aJ‘IFOpI/ITMa ¢bpoHTa BOJTHBI HAWTH paccTOAHUA B oprpade, AuaMmeTp,
panuyc v eHTpsl dprpada

WAVAN
AN

3aganue V. . HaifTu MUHHMaJIbHOE OCTOBHOE JIEPEBO C MOMOIIBIO ajroput™Ma Kpackana

1 2 2 4 3

Ly

L7 7

n
o
N

S 2
6 7 8




3aganue VI. HaitTn MakcuMaIbHBIN IIOTOK B CETH:

=

~w

oo

10.

11.

12.

13.

14.

15.

16.

17.

11

11.5. Bonpocsl k 3k3aMeHy 1o Kypcy «MaremaTuka»

OO6ume npaBuiIa KOMOMHATOPHUKY: MPABUIIO CYMMBI M IIPOU3BEICHHUS.

KomOuHaTopHble KOH(pUTYpaIuu: pa3MeneHs U epecTaHOBKHU (C MOBTOPEHUAMU U 0e3
IIOBTOPEHUH).

CoueTtanus (C TOBTOPEHHUSIMHU U 0€3 TOBTOPEHUN ).

Teopema O BKIIOYEHUSX U HCKIIOYCHHUSIX; OIEHKH [JIs YHCJIA DJIEMEHTOB, HE
o0JIalafonMX HU OJHUM M3 CBOKMCTB; (hopMyJia JUIA YKCiIa 3JIEMEHTOB, 00JIaJalomuX B
TOYHOCTH P CBOMCTBaAMH.

bunom Hprorona. bunomuanehbie Ko3pdunueHThl. OCHOBHBIE TOXIECTBA C
O6uHomMuanbHbIMU K03 puunentamu. Tpeyronsuuk [lackans.

[TonunomuanbHast Teopema. I[lommHomuanbHbie Kodd@uuuentsl. KomOuHATOPHBIN
CMBICJI TOJIMHOMHUANIBHBIX KO3 (QUILIUEHTOB.

Kombunaropuka pasOuenuii. PemeHue 3amadm o 4ucie pacmoiOXKeHHH K pa3mudHbIX
NpeAMETOB IO N SIIMKAM C OrpaHUYCHHUSIMH U Oe3 orpaHuWdeHui. Pemenwe 3amadm o
YHCIIe PACIONOKEHUN Kk HepasIMUUMBIX MPEAMETOB IO N SIIUKAM C OTPAaHUYCHHUSIMH U
0e3 OrpaHUYCHUIA.

Uucna Ctupnunra 1-ro u 2-ro poaa. Yucna banna.

['eHepupoBaHne KOMOWHATOPHBIX OOBEKTOB. AJTOPUTM, TMOPOXKIAIOIIUNA BCE N-
MEPECTAaHOBKU. AJITOPUTM, MOPOKAAIOUINI BCe mM-codeTaHus (MMOJAMHOXKECTBA) TaHHOTO
N-MHO>KECTBA.

[Tonsitne pexkyppeHtHoro cootHomenus. Yucina @Oubonayun. Ywucna Karanana.
HexkoTopsie criocoObl pelieHns peKyppeHTHBIX COOTHOIICHUH.

JluneilHple  ONHOPOJHBIE  PEKYPPEHTHBIE  COOTHOIIEHHUS €  TOCTOSHHBIMH
K03 ((ULIMEHTaMH, OO BUI PEILICHUS.

[TpousBoasmye GyHKIUU NOCIE0BATEIbHOCTEN.

Omnpenenenue rpada (HeopueHTHpoBaHHOTO). ['paduueckas wuHTeprperanus rpada.
CMEeXHOCTh M MHLUUACHTHOCTh. CTeneHn BepmnMH. TeopeMbl 0 CyMMeE CTENEHEl Bcex
BepIIUH rpada 1 0 KOIMYEeCTBE BEPIINH HEUETHOW CTEIEHHU.

Martpuunas ¢opma npenactaBieHus rpadoB: MaTpUlla CMEKHOCTH, MaTpHIla
uHIaeHTHocty. [loarpadsr um yactu rpada. Mzomopdusm rpados. Onepanuu Hax
rpadgamu: ynaneHue BepIINHBI, yajaeHue pedpa, moapazoueHue peopa.

MapumipyTel B rpade. Llenmm, mpocTeie menu, MUKIBI, MPOCThie HMUKIBI. CBI3HOCTH U
JIOCTHKUMOCT.

Buner rpadoB: monHbI rpad, OBYHONBHBIN Tpad, CcB3HBIM Tpad. KoMmoHEeHTHI
CBSI3HOCTH.

Kpartuaiimmii MapmpyT BO B3BELLICHHOM CBS3HOM Ipade: anroputm JelKcTpsl.



18. OpuentupoBansbiii rpad (oprpad) M ero OCHOBHBIE 3JIEMEHTHI: Jyra, HOJYyCTelEeHb
3axofla M MHCXOJa BEpLIMHBI; MyTh W KOHTYp. MaTpuima CMeXHOCTH, MaTpula
WHIMJICHTHOCTH JIJIs oprpada.

19. Anroput™M ¢GpoHTa BOJHBI IMOMCKA KpaTyauIliero NMyTH B OPHUEHTHUPOBAHHOM Tpade.
MuHuMManbHBIE IYyTH B HArpyKeHHOM rpade. AJITOpUTM OIpeneleHus IMyTd
MHHHMMAaJbHOW JUIMHBI B HArPY>KEHHOM oprpade.

20. TamunbTOoHOBBI Tpadpl u 1ukiIbl. YcnoBuss Jupaka u  Opd, Tapa"THpyrOme
CYLIECTBOBAaHME B Tpad)e TaMUIbTOHOBA IIUKJIA.

21. DiinepoBsl rpadbl. Kputepuil cyiiecTBoBaHus 3WIepoBa LKKIA U dUIIEpoBOi nenu (He
ABIISIFOIIEICS IIMKIIOM) B Heoprpade. AJIrOpUTM MOCTpOeHHs diiepoBa mukia (Diepn).
ANTOPUTM MOCTPOCHHUSI SUIICPOBOU LIETH

22. JlepeBnsi. Teopema 00 OCHOBHBIX CBOMCTBax AepeBbeB. OcTOBHOE epeBO (0CTOB) rpada.
AJTOpUTM TOCTPOEHUS MUHUMAJIBHOTO OCTOBHOI'O JepeBa CBA3HOro rpada (aaroputm
Kpackaina).

23. IlnanapHble ¥ yockue rpadsl. Y ciaoBus miaHapHocTH. ['panu miockoro rpaga. Teopema
Dlinepa 0 COOTHOLLIEHUH YUCEll I'paHel, pedep 1 BEpILIMH IIJIOCKOro Ipada.

24. Packpacka BepmH Tpada. PackpammBaeMoCTh BEpIIMH IUIAaHAPHOTO rpada MAThIO
KpackaMu. ['unoresa 4eTbipex Kpacok.

25. Cetn u notoku. Paspe3bl. MakcumalibHBIE OTOK B MHUHMMAaJbHOM pa3pes3e. Teopema
®opna u GankepcoHa. AJITOPUTM HAXOXKAEHHUSI MAKCUMAJIbHOIO OTOKA B CETH.

11.6. ATOI'OBBIM TECT MO JUCHUIIJIMHE
|. KomOrHaTOprKa U peKyppEHTHBIC OTHOIICHHS
TEMA: PABMEIEHU S, TEPECTAHOBKM, COUYETAHHM S BE3 IIOBTOPEHMIA

1. Cxosbkumu criocob0aMu MOKHO PacKpacUTh MOJHBIN Tpad Ha 6 BepIIMHAX MIECTHIO IIBETAMHU?
([IBa crocoba cunTaroTcs pa3iaMYHBIMH, €CIM HEKOTOpas BEPILIMHA IPU OJHOM CHOCOOE MMEET
OJIVH LIBET, a IIPU APYTOM criocode - Apyroi)

OrtserT: 1) 720; 2) 120; 3) 36; 4) 6.

2. CIMcoK 3K3aMEHAIIMOHHBIX BOIPOCOB COCTOMUT U3 19 BompocoB. M3 HUX HY)KHO COCTaBHTH
JK3aMEHAIMOHHBIC OWJIETHI, IPUYEM B Ka)KJI0M OMJIeTe - pOoBHO JiBa Bormpoca. CKOJILKO OMIIETOB
MOKHO COCTaBUTE?

Otger: 1) 171; 2) 342; 3) 19; 4) 38.

3. B rpymme 37 cryaentoB. OHE BCe OOMEHSIMCH 3alTUCKaMu BO BpeMst JieKinu. CKOJIBKO BCEro
OBLIO HAITUCAHO 3aITHCOK?
OtgerT: 1) 1332; 2) 37; 3) 1369; 4) 74.

4. CKOJIbKMMU CIToco0aMu MOXKHO TPy u3 15 4enoBek pa3nenuTh Ha IBE YaCTH TaK, YTOOBI B
OJTHOM rpyme ObL10 4 YenoBeka, a B Apyroi - 11 yenoBex?
Ortger: 1) 1365; 2) 32760; 3) 30; 4) 29.

5. Ha rapenke nexat 5 pa3nudHbIX KOH(]ET B KpacHOM 00epTke U 4 KOH(ETHI B )KEITOH 00epTKe.
CxoJbkuMH crtoco0aMu MOKHO BBIOpaTh 1B€ KOH(ETHI, 0JJHA M3 KOTOPHIX B KPacHOM 00epTKe, a
JpyTasi B KeNTon?

Ortsert: 1) 20; 2)9; 3) 5; 4) 4.

6. CKOJBKMMH CITIOCOOaMU MOXKHO BBIOpaTh KOMaHIy JUIs Oera u3 3 MalbuWKOB M 2 JIEBOYEK,



€CIIM UMeeM 9 CIIOPTCMEHOB: 5 MajbYMKOB U 4 1eBOYKHU?
Ortser: 1) 60; 2) 20; 3)5; 4) 9.

7. V3 CKOTBKHUX Pa3IMYHBIX IPEIMETOB MOKHO COCTaBUTH 210 pazMernieHut o 2 3jeMeHTa B
Kaxxgom?
Otger: 1) 15; 2) 11, 3) 12; 4) 20.

8. CKoJbKO MMaroHanei y BBIMTYKJIOro N-yrojJbHUKa?

Orser: 1) ;; 2) An2 : 3) n(n 0l 3);

Hn.
> )

9. CKOJIBKO MaTpHIl ¢ M CTPOKaMH U N CTOIOIaMH MOKHO COCTaBUTh U3 eMeHToB 0 1 1?
Otset: 1) mn; 2) m+n; 3) 2"+2M, 4)2m",

10. CkoabKO IPSAAMBIX MOXKHO MPOBECTH Uepe3 8 Touek, Hukakue 3 u3 kotropeix HE JIEXKAT nHa
OJIHOM MPSIMOWA?

8! 8! 8! 8! 8!
R Pam Y e V5 Y3
11. CkoJBbKO pa3IMYHbIX MPAaBHIILHBIX Ipo0el MOXKHO COCTaBUTh U3 uucen 1,2,3,5,7, 11,13 ?
7! 7! 7! 71 7!
1) — 2) —— 3) — 4) —— 5 ——
) 2! )\’)!D4! ) 51 é!D 5! )4!D 3!

12.. CKOJIbKO Pa3IMYHBIX TPEX3HAUHBIX YMCEN MOXKHO COCTaBUTh U3 udp 1, 2, 3, 4, 5 npu
YCJIOBHH, YTO KaXkJast iudpa B 0003HAUCHHUH Ynclia BcTpedaeTcs 1 pa3?

5! ol
1) =
) 2! 2 213!

3) Z: 2 31 5) 51

13. B mpoctpanctBe nanbl 7 Touek, npudeM Hukakue 4 u3 uux HE JIEXKAT B onHoit
MI0CcKOCTU. CKOJIBKO Pa3JIMYHBIX MIIOCKOCTEH MOYKHO MPOBECTU YePe3 ITH 7 TOUEK?

7!
1) - 2) 41 3) 3! 4 __ 5)
3141 311! 4111

TEMA: PASMEINEHUSA, TIEPECTAHOBKH, COYETAHHUA C IOBTOPEHUAMU

1. Ckoapkumu crioco0aMu MOYKHO IEPECTaBUTh OYKBBI CI0BA: «CUM(POHUS» TaK, YTOObI HUKAKUE

ABEC COI'JIACHBIC HE CTOAIN pHﬂOM?
Otset: 1) 1440 2) 40320 3) 120 4) 360

2. CKOJBKMMH CIOCOOaMH MOKHO IIE€PECTaBUTh OYKBBI CIIOBA: «TPYIIIOU» TaK, YTOObI HE
MEHSJICS TOPSIIOK TJIaCHBIX OYKB?

Oteet: 1) 3360 2) 40320 3) 1440 4) 1560

3. CkoJIbKUMH CcIIOCOOaMU MOXKHO IepecTaBUTh OYKBBI CIIOBA: «KYKYpY3a» Tak, UTOOBI JIBE
OYKBBI «y» HE IUIM TOAPAn?
OrtseT: 1) 1200 2) 1440 3) 360 4) 120

4. CKOJIbKMMU CIocO0aMU MOKHO TEPECTaBUTh OYKBHI CIIOBA: «airedpay» Tak, 9ToObI OYKBa «p»

111JIa HETIOCPEICTBEHHO TOCIIE OYKBBI «a»?
Ortser: 1) 720 2) 360 3) 120 4) 7200



5. CKOJIBKO CYIIECTBYET Pa3IMYHBIX TPEYTOJILHUKOB, JINTMHBI CTOPOH KOTOPHIX IPUHUMAIOT
3HayeHus: 5, 6,7, 8, 9?
OtgerT: 1) 35 2) 10 3) 15 4) 20

6. CKOJIbKO TPEX3HAYHBIX YHCET MOXHO COCTaBUTh U3 9 nudp: 1,2, 3,4,5,6, 7, 8,9?
Orsert: 1)3° 2) 93 3) 27 4) 12

7. U3 uudp 1,2,3,4,5 coctaBneHbl BCEBO3MOKHBIC MATU3HAYHBIC Yyncia. CKOIBKO MOTYYUIIOCH

qrcell, KOTOpble HAaunHAIOTCA ¢ H}p 547
Ortser: 1) 243 2) 125 3) 540 4) 15

8. CKOJIBKO Ha60p0B n3 4 MHAPOKHBIX MOXKXHO COCTABUTH, €CJIM B IIPOJAKE 7 COpTOB HI/IPO)KHI)IX?

Orser: 1) 74 2) 47 3) 28 4) 210

9. Ha okne nexxamu 3 s1610Ka, 3 rpymm u 4 anenbcuHa. CKOIBKAME CITIOCOOAMH MOXKHO
Pa3noXKUTh UX B psfa?

Otser: 1) 4200 2) 36 3) 720 4) 1440

TEMA: BHUHOM HBIOTOHA. TIOJINHOMMUWAJIBHAA ®OPMYJIA

1. B Bopaxennn (X[ pacKpbUIM CKOOKH U MPUBEIH OA00HbIE uiieHbl. Kakoit
K03(PULMENT OYIET CTOATH OKOJIO BhIpaxKeHus x°y4?
Ortser: 1) 210 2) 3360 3) 7720 4) 120

2. Yemy paBHa cymma Ct 0 C3O0CS0C7?
7 7 7 7
Orser: 1) 28 2) 71 3) 64 4) 11

3. Haittu kospdurment npu X°y3z? B pasnoxenun (x+y+z)2°

Otser: 1) 0 2) 90 3) 1440 4) 155040

4. Haiitu ko> punment npu x'8 B pasnoxenun (1+x5+x7)?0
Otser: 1) 0 2)120 3) 1440 4) 3360

5. Haiitu N , eciv M3B€CTHO, 4TO B pasnoxeHnr (1+X)" koddpuurenTsl mpu X° u X2 paBHbL.
OtgeT: 1) 12 2) 17 3) 55 4) 22

6.Kakoe u3 BeIpaKeHUH JIO)KHO?
omer:1) C°1 C" 2) gﬁ ! C C''=k 4
1

n n

7. Kakas u3 ¢popmyn HazpiBaeTcst 0nHOMOM HbloToHa:

) " " ) k
Oteer: 1) [ x1 yl "1 Ckxk 2) [ Ckr 3) DC [
- gk K0 on k00
. koo "

0 4)

" k. ki1
‘cicl
r

8. Kakas u3 dopmy:n He siBisieTcss OurHomoM HproToHa?



OtBerT:



Dxo yl " x" Chx™iyr CixM2y2 g 0 C xMkyk L G txy™tn oy

n

2) [ xoyl" C:Xn “y"

O
ko0
DX D " nl Ny N, Xnk
3) X g( U [ X X; : k
1 2 K nin nkwnn]_!nz!...nkl
- n kK n
4) xoyl " C,x"y"
0]
k00
9. Uemy paseH koddunuent A B popmyne LIx [ 1 1 7 1" TOA XXM XM ?
X X :
o2 k 12 k
Nyl ny ngln
n!
Ortser: 1) —
n.tna,t..n
1277k k
n n

TEMA: METOJI BKJITIOYEHWI 1 UCKJIIOYEHUI

1 Ha onnoii u3 xadenp yHuUBEpCHUTETa pabOTAIOT S YEJIOBEK, CPeAr KOTOPBIX | YEJIOBEK HE
3HAIOT HU OJHOTO WHOCTPAHHOTO s3bIKa. A 4YenoBeK 3HaroT aHrimiickuii, N - Hemenkwii, F -
¢pany3ckuit. AN 3HatoT aHrnuiickuil 1 Hemeukuii, AF - anrmmiickuii u Qpanmysckuii, NF -
Hemeukuit u ¢panmysckuid, ANF 3HatoT Bce Tpu s3bika. [lo 3agaHHBIM B TaOIuUIE yCIOBUSAM
BOCCTaHOBUTH HEJIOCTAOIILYIO HHPOPMAITHIO.

S A N F AN AF NF ANF | T
17 11 6 5 4 3 2 1 ?
OtgeT: 1) 3 2) 11 3)4 4) 2

2. Brpynne N crynenToB, n3Hux N, dernoBek BIaneloT s3bIKOM nporpammupoBanus CHU,
N, Il - [Tackanb, N, T - belicukom, N,, crynentoB nporpammupytoT Ha CU u [ackare,
N, [l - na CH u beiicuke, N,;- [I[JHa Ilackane u beiicuke, N,,, YeIOBEK 3HAIOT BCE TPU

s3plka 1 N, He 3HAIOT HU OgHOro W3 HUX. [l0 JaHHBIM 3HAYEHUSM HANTH HEZOCTAIOUIYIO
nH(popMaIuio (3aMoJHUTH MYCTYIO KIETKY):

N N4 P N3 Ni2 Nz Ngaz Nz N
18 3 7 1 4 1 0 6
Otger: 1) 8 2) 12 3) 14 4) 16

3. Ckoibko nmoaokuTenbHbix uncel ot 0 7o 1000 He nendarcs Ha 2, 5, 77

Orser: 1) 343 2) 657 3) 199 4) 842

4. Cxoubko monoxuTenbHbIX urcen oT 20 10 1000 nensitcs poBHO HA OAHO U3 uucen 7, 13, uium
11?
OtgerT: 1) 246 2) 26 3) 272 4) 247



TEMA: PEHIEHUE PEKYPPEHTHBIX YPABHEHUI

1. Haiitu ob1iee pemieHre peKyppeHTHOTO COOTHOMICHUS. an+2+4an+1-128,=0
Otger: 1) ai=C1*(-3)"+C,*4" 2) an=C1*6 +Cp*2"  3) an=-C1*6 "+C,*2" 4) an=C1*(-
6)”+C2*2n

2. HaiiTu ob1ee penieHre peKyppeHTHOTO COOTHOIICHHUSL. an+2-7an+1+10a,=0
Otgert: 1) an=C1*(-5)"+Cy*2" 2) an=C*5"+Cp*2"  3) an=C1*(-7)"+C*3" 4)
an=C1*3"+C,*2"

3. Haiitu ob1ee pemieHne peKyppeHTHOIO COOTHOLIEHHS an+2+5an+1+6a,=0
Otgert: 1) an=C1*(-3)"+Co*(-2)" 2) an=C*(-3)"+Co*2"  3) an=C*3 "+C*2 " 4)
an=C1*(-6)"+Co*5"

4. Haiitu ob1iee pemieHue peKyppeHTHOTO COOTHOMIECHUS an+2-5an+1+6an=0
OtBert: 1) ai=C1*(-3)™+Co*(-2)"  2) an=C1*(-3)"+C2*2" 3) an=C1*3™+C,*2" 4) an=C1*(-
6)"+Co*5"

Il. OcHoBBI T€OpUU TpadoB.
TEMA: TUIIBI TPA®OB

1. I'padh, B KOTOPOM MHOECTBO BEPIIMH pa30MBacTCS Ha 2 HEMEePECEKaIOIMXCs TOJIMHOKECTBA,
TaKue, YTO pedpa COSAMHSIOT BEPIIMHBI U3 Pa3HBIX TTOJIMHOXKECTB, Ha3bIBACTCS
OtseT: 1. [aMUIIETOHOBEIM

2. DinepoBBIM

3. JlepeBom

4. JIBy1OTBHBIM

2. I'pad, B KOTOPOM MOKHO OOOWTH BCE BEPIMHEI, TOOBIBAB B HUX T10 OJHOMY Pa3y,
Ha3bIBAETCS
OtseT: 1. 'aMUIIETOHOBEIM

2. DiepoBbIM

3. nepeBom

4. NBYJOJIHBIM

3. I'pad, B KOTOpOM MOKHO 00OKTH BCe pedpa, MOOBIBAaB B HUX IO OJHOMY Pa3y, Ha3bIBaETCs
Otset: 1. 'aMHJIbTOHOBBIM

2. DiinepoBbIM

3. IepeBoM

4. By 1OJBHBIM

4.T'pad, B KOTOPOM JIFOOBIE JBE BEPUIMHBI COCIMHEHBI MPOCTOH LENbI0 M YUCIIO pedep y
kotoporo m =n -1 (N - 4uco BepiuH), sIBIAETCS
Otser: 1. 'aMuIbTOHOBBIM

2. DinepoBBIM

3._1epeBom

4. NBYJOJIbHBIM



5. I'pad, B KOTOpOM CTETIEHN BCEX BEPILNH YETHBI, SIBJISACTCS
Otset: 1. 'aMHJIbTOHOBBIM

2. DUNepoBBIM

3. nepeBoM

4. By 1OJBHBIM

6. I'pad, B koTOpOM J1100BIE 1BE BEPIIMHBI COEIUHEHBI peOpOM, Ha3bIBAETCS
Otser: 1. noaHBIM

2. 3Be31101

3. HyJIEBBIM

4. NBYJOJIbHBIM

7. I'pad, B KOTOpOM JIFOOBIE IBE BEPIIUHBI COSAMHEHBI MPOCTOMN IETbI0, HA3bIBAETCS
OtBeT: 1. MONHEIM

2. CBA3HBIM

3. HyJIEBBIM

4. NByJOJILHBIM

8. JlepeBo, comeprkalee Bce BEpIIMHBI I'pada U KaKhe-To U3 ero pedep, Ha3bIBaeTcs
OtBeT: 1. ocTOBOM

2. CEThIO

3. IepeBoM

4. NBYJOJIbHBIM
9. Ecim rpad uMeeT BEpIIMHbBI OJJMHAKOBOW CTEIEHHU (ITOJYCTEIICHH HCXO0/1a U 3aX0/1a), TO €ro
Ha3LIBAIOT
OtBeT: 1. MOJIHBEIM

2. peryiasipHbIM

3. IepeBoM

4. NBYJOJIbHBIM

TEMA: OIPEAEJIEHUSA TEOPUU I'PA®OB

1. Uepenyromnytocsi MOCIENOBATEIbHOCT, BEpPIIMH M pedep (Iyr), KOoTopas HayuHAETCAd H
3aKaHYMBAETCS BEPLIMHOW, MpPUYEM Kak[gas COCEAHss Mapa - BepuMHa u pebdpo (nyra) -
WHIUAEHTHBI IPYT JPYTY, Ha3bIBAIOT

Otsert: 1. MapuipyTom 2. 1enbI0 3. KOHTYPOM 4. LIUKJIOM

2. YKaXXuTe HEeBEpHOE CBOICTBO JABYIOIBHOTO Tpada:
Ortger:
1. MHOXecTBO BepIIHH rpada COCTOUT U3 JBYX HETEPECEKAIOIUXCS ITOJIMHOXKECTB TaKHX,
YTO BHYTPH Ka)JI0T0 MOJMHOXKECTBA HET CMEKHBIX BEPIIIHH.
2. Bepmuabl 1BY10JIBHOTO Tpada MOKHO PaCKpacUTh ABYMS KpacKaMu,
MI03TOMY Takue rpadbl HA3bIBAIOT OUXPOMATHYCCKHMH.
3. JIBynonpHBIN Tpad HE MMEET MPOCTHIX IIUKJIOB HEYETHOM IITHHBL.
4. JIByoNbHBIHA Tpad COCTOUT U3 IBYX KOMIIOHEHT CBSI3HOCTH.

3. CBs3HBI OpUEHTHPOBaHHBIA (He 00s3aTenbHO) Tpad, KOTOpPHIH HE HMMEET NeTeNlb U
YIOBJIETBOPSIET CIIEAYIOIIUM YCIOBUSAM:
1) cymiecTByeT TOJNBKO OJIHA BEPILMHA C HYJICBOH MOIYCTEIEHBIO 3aX0/1a;

9Ta BEPIIMHA HA3bIBAETCSI HICTOUHUKOM U 0003HAYaeTCs uepes S;



2) CyIIECTBYET TOJILKO OJIHA BEPIIMHA C HYJICBOW MOJIyCTEIICHBIO HCXO/1a;
9Ta BEpIIMHA HAa3bIBACTCS CTOKOM M 0003Ha4yaetcs yepes t;

3) kaxoii nyre € = (i, j) B cetr N cONOCTaBICHO HEOTPHUIIATEILHOE BEIIECTBEHHOE YK CIIO,
Ha3bIBAEMOE IIPOIYCKHOM CITOCOOHOCTRIO AyTrM U 000o3Hadaemoe uepes c(e) wm C(i, J),
rjae | ¥ ] BepiHbI rpada, eciii He CyIIeCTBYeT AYyTd e, OpPUeHTHPOBAHHOM U3 I B |, TO C(€) =

0;

Ha3bIBACTCS

Otser: 1. 1By1OJIBHBIM

2. 3iNIepOBBIM
3. TaMHJIbTOHOBBIM
4. cetpio

4. TIpocToii MK, coAep>Kaluii Bce BEPIIUHBI rpada, Ha3bIBAETCs
OtBeT: 1. DitnepoBbIM

2. 'aMHIIBTOHOBBIM

3. KOHTYpOM

TEMA: TPAOUYECKOE ITPEJICTABJIEHUE T'PA®A

1.Kakwue u3 rpadoB sSBJISIOTCS ABY1OIbHBIMHU?
A B C i

Otger: 1. BCe 2.Bu /] 3.B,C,J 4. Tombko /]

2.IlonabIME Tpadamu SBISIOTCS Tpadbl

[AAB

C il
OtBeT: 1. Bce 2.AB, 11 3.Cu /] 4. Tonwko /1
3.Bce rpadbl Ha pucyHKe
a b b
b e
C 4 f
C d I e
SIBJIAFOTCS
OtBert: 1. uIockuMu 2. CBA3HBIMHU 3. IJIAHAPHBIMHU 4. IBy1OJTBHBIMU

4. Kakwue u3 rpad)oB MOXKXHO paCKpacuTh 5-10 Kpackamu?



é a h b

N\ N
b e
c
J f
¢ d J
B C p| e
OtBet: 1. A 2.AuB 3.A,B, 11 4. A,B,C, 1

5. Kakwue rpads aBisiroTcst TeHIEpOBHIMU?

a) b 0)
a c
J I
e
B) 5 . r) b
a d e a c
W d
f g
e i
Otger: 1. a), 6), B) 2.0),B) 3. Bce 4.a),B),T)

6. Kakue rpadsi sBisitorest moarpadamu rpada A?

DIN ! )

U2 Uy bg U2

Up v’ . Ug vy,
/ b3 b3

L3

A
Otser: 1. Tonpko A 2. Tomeko B 3. Tomsko C 4. Bce

7. Kakue u3 rpad)oB SBISIOTCS CETHIO?

OtserT: 1. a) 2.6)uB) 3.a)ur) 4. Bce



8. Kakue u3 rpados

a b ¢ a ¢ a b
<
[— ¢ ——————o —@ b ~
d e d e f d e f
A B (&
SBISIFOTCSI oAT padamu rpada
a b c
d e f
OtBeT: 1. Bce 2.AuB 3.AuC 4.BucC

9. Kakue u3 rpadoB mniaaHapHb1?

¥ 9

Otser: 1) 1,2, 3 2)1,2,3,4 3)1,2,5 42,5

h

TEMA: KOJIMYECTBO PEBEP U BEPIIIMH I'PA®A

1.Kakas u3 ¢popmyn BepHa A1 HEOPUEHTHPOBAHHOTO rpada, eciiy n - KOJTMYECTBO BEPIIUH, a M

- pedep rpada?
OtBer:
1 | degx’ 2. [ degx! 2n
2m m
3] de X! m 4. de X[ N
g g

2. Cxonpko pedep B rpade Kn?
Otsert: 1) n1/2 2) n*(n-1)/2 3) (n-1)! 4)n

3.Cxomnbko pebep B rpade Kpq?



Otsert: 1). p*q 2) p¢ 3) p+q 4) gP
4. I'pa¢ Ha 5 BepmmHax uMmeet HaOop creneHeil. Kakue rpadpl He MOTYT CyIIeCTBOBATH ?
Ortser: 1. (0,2,2,3,3) 2.(1,2,2,3,3) 3.(0,1,2,3,4) 4.(1,2,2,2,1)

5.Nmeetcs nmonublil rpad Ha N BepmmHax. byaer mu o DitiepoBbimM?
OtseT: 1. [la, eciim n — 4YETHO 2. Jla, eciii n — HEYETHO 3. Her 4. Jla

6.lana matpuna cMmexHocTs rpaga G.

0 |0 |1 (1 |1
0 |0 |1 (1 |1
0 (0 (1 (1 |1
1|1 |0 |0 |0
1 (1|0 |0 |0
I'padp G - ...
Otger: 1. ABy1OJIBHBIH 2. IOJIHBIH 3. HECBS3HBIN 4. muiaHapHbIN
7. Nana maTtpuna cMexHoct rpada G.
0|1 |1 (1 |1
110 (1 |1 |1
111 (|0 |1 |1
111 (|1 |0 |1
1111 1|1]0
I'pap G - ...
OtserT: 1. 1By 10IBbHBIN 2.1onHBIA 3. HECBSA3HBIN 4. IUIaHAPHBIN
8.Cxounbko pebep B nepese ¢ 10 Bepummaamu?
Otset: 1) 9 2)8 3)7 4)11

9.3aman nmonuslil rpad Ha 15 BepmmHax. B pe3ysnbrate nmocieqoBaTensHOr0 yaaaeHus

HECKOJIbKUX pedep OT Hero ocrajioch aepeBo. CKoiabko pedep yaanuiu?
Otser: 1) 196 2) 15 3) 225 4) 200

TEMA: CBOMCTBA TPA®OB

1.Kakoe 13 yTBepkaeHUI HEBEPHO?
Ortger:
1. Ecnu cBsi3HBIN M1aHapHBIN Ipad COAEPKUT h BEPIIMH M pedep p rpaHel,
TO N-M+p=2
2. I'pa¢ K33 sBasiercsniaHapHbIM
3. Ecniu cBsI3HBINM MIaHApHBINA Tpad COAEPKUT n BEpIIHH, m pedep, To 3n- m[16
4. Kaxxplit TIaHAPHBIA Tpad) COAEPKUT BEPUIMHY CTEIICHH 5 U MEHEe

2. Bepno mu ytBepkaenue: I'pad MOXHO MpaBUIILHO PACKPACUTD MATHIO KpackaMu?
Otsert: 1. lla 2. Her 3. BepHo nns nmaHapHbIX rpad)oB 4. BepHo aiis
MOJIHBIX rpagoB



3 Kaxoe u3 ytBepxaenuii BepHo? KonuuecTso BepIrH, UMEIOLIMX HEUETHYIO CTENIEHb B Ipade

Otger: 1. yeTHO 2.HeyeTHo 3. paBHo 0 4. MEHBIIIC KOJIMYECTBA BCEX
BEpIIMH

4. Kakoe u3 yrBepxaeHuit HeBepHo? ['pad G He mumaHapeH, ecim coAaepKuT noarpad. ..
OtgeT: 1. G'=K4 2.G'Mr55 3.G=Ns 4. G'=C3

5. Kakoe u3 ytBepxaeHuil BepHO?
I'pad G He cBs3eH, ecn ...
Otser: 1. G=Ks 2.G=K33 3. G=Ns 4. G=C3

6.ITycts G = (V,E) - HeopuenTupoBaHHblii rpad 6e3 nerens u kpatHeix pedep , LIV =p, LIEL
= q. Kakoe u3 yTBepKIcHUI HE SKBUBAJICHTHO OCTAJIBHBIM TPEeM?

Ortger:

1) G — nepeBo2) G - Ge3 mukiaoB U q = pl 1 3)G - ceszublii U q = pll1  4) G - muianapHblii 1
q=pJlL

7.3amanHas MaTpuia

0O0|10|1[0)1
o0|ofL|01)1
1|0(0j1 (1|00
O(1|1/0|0(1)1
1|0(1|0(0|0 1
O(1|0(1|0(0]1
1{1(0j1(1{1 (0
SIBIISICTCH ...
Ortger:
1. matpuieii cMexxHOCTH rpada
2. MaTpUIeH MHIIMICHTHOCTH Tpada
3. MaTpuIlell CMEeKHOCTH oprpada
4. He 3amaet rpad
8. 3amannas MaTpuia
1(1|1{1|0|0
1{0|0({0|0|0
0|110|0|11]1
0|0(1|0|110
0|00|1|0]1
SIBIISICTCH ...
OtBeT:
1. maTpuneii cMexHocTH rpada
2. MaTpUIeH HHIIMJICHTHOCTH Tpada
3. MaTpuIlell CMEeKHOCTH oprpada
4. "e 3amaet rpad
9.3ananHas matpuiia
0[0|110|1]0|1




0|j0j0j0|1(01|0
O(1|1/0]|01]1
1|0(1|0(0|0 |0
O(1|0(1|0(0)1
1{1(0j1(1{1 (0
SBIISIETCH ...
Ortser:
1. matpuieii cMexxHOCTH Trpada
2. MaTpuIel HHIIUIEHTHOCTH Tpada
3. MaTpuiell CMeXHOCTH oprpada
4. He 3a7aeT rpad
10.3anannas maTpuna
1/0(0(1(0|0|O
0[1|1/0|0(01|0
00|oj0(1|110
l1/0(110(1|0|0
ABIISIETC ...

OtBer:
1. maTpuneii cMexHocTH rpada
2. MaTpuIlei MTHIUJICHTHOCTH rpada
3. MaTpuIiell CME&KHOCTH oprpada
4. He 3anmaer rpad




YpoBHu chopmupoBaHHocTH KoMneTeHun YK-1 B paMKkax QuCHUIIMHBI

CocraBias Ioxka3aTean YPOBHU CO@OPMHUPOBAHHOCTHA
onIHe c()OpPMHPOBAHHOCTH HU3KHUH «3» CPE/THUM «4» BBICOKHM «5»
KOMIIEeTEeHII (IecKpUNTOPHI) (onucanue (onucanue (onucanue
HH BBIPAKEHHOCTH BBIPA’KEHHOCTH BBIPaKEHHOCTH
(3Hanmus, JeCKPHUIITOPOB) JeCKPUIITOPOB) JeCKPHUIITOPOB)
yMEHHs,
BJIaJIeHHsI
(HaBBIKH)
3.1 PacckasbiBaer 00 | PacckaspiBaer 00 | PacckaszeiBaer 00 | I[lompoOHO 1
OCHOBHBIX OCHOBHBIX MEXAaHHU3MaX | OCHOBHBIX CaMOCTOSITEITEHO
MeXaHU3Max M | M METOJMKax TMOMCKa, | MeXaHU3Max U | paccka3bBacT 00
METOAUKaX IIOMUCKa, | CHHTEC3a I/IH(bOpMaI_H/II/I. METOAMKAX ITOHUCKA, | OCHOBHBIX MCXaHU3MaX U
CHHTE3a OTCYTCTBYIOT ~ OTBETHI | CHHTE3a METOJIUKAX ITOUCKA,
uH(pOopMAaIIHH. Ha  JIOTIOJIHHUTENbHBIE | HHPOPMAIIHH. cHHTe3a uHpopmanuu.
BOIIPOCHI OtBeuaer Ha | [IpuBoaMT mpUMeEpsI
MpenoaBareis. BOITPOCHI C | IPUMEHEHHUSI CUCTEMHOTO
MOMOIIBIO MoJXo/a B 00JacTu
JIOTIOJIHUTEIBHBIX | 3eMJICYCTPOICTBA MpH
HABOJSALIAX TIOUCKeE U 00paboTKe
BOIIPOCOB. uHdopmaimu. B orsere
MPUCYTCTBYET
JIOTIOJTHUTEIIbHAS
uHpopManus (He u3
JISKIIHHA).
IIpuBonut mnpumeps! | IlpuBogur  mpumeps! | [IpuBoaut CaMocCTosTeNBHO
TIPUMCHCHHS MIPUMCHCHHUS TIPUMEPHI TIPUBOUT TIPUMEPHI
CHCTEMHOTO MOJX0Ja | CHCTEMHOTO MOJXO0Ja B | MPUMEHEHHS MIPUMEHEHHS CHCTEMHOTO
B obmactu | obmacti  0Opa3oBaHUs | CHCTEMHOTO MoJIXo/1a B 00JacTH
3eMIIeycTpoiicTBa npu TIONCKe U | moaxoza B objacTu | 0Opa3oBaHUs MPH MIOUCKE
npu TTOKCKE u | oOpaboTke oOpazoBaHusi TIpU | U 00paboTKe
00paboTke uHGOpMAITHH c | moucke U | uHpOpMaIIUH.
uH(popMaIun MOMOIIIBIO o0OpaboTke
mpernojaBaress. HHpOpMAIHH c
MUHUMaJIbLHON
TTOMOIIBIO
(HaBOIATITUMU
BOIIPOCAMH).
3.2 Omnpenensier Omnpenensier ocHOBHBIE | Onpenenser CamocTosITeNnbHO
OCHOBHBIC METOIWKH | MCTOAUKH IIOCTAHOBKH | OCHOBHBIC OTIpEJIEIISIET OCHOBHBIE
IOCTAaHOBKYM MEMH W | EMX ¥ CHOCOOBI €€ | METOIUKHU METOJIMKY ITOCTaHOBKH
CIOCOOBI ee | IOCTHKEHHs C | IOCTQHOBKH LIEJIM M | LIEJU U CIIOCOOBI ee
JOCTHIKEHHS MTOMOIIBIO CIIOCOOBI ee | IOCTHIKEHUS.
MIpenoaaBares. JOCTHKEHHS c
MUHHUMAJIBHOU
MIOMOIIIBIO
(HaBOAATITUIMU
BOIIPOCAMHU).
3Haer w mnpuBomuT | [IpuBomut HayuHble | [lepeuncnser [MonpobHO puBOAMT
HAyYHBIC  TMPHUMEPHI | IPUMEPHI PE3YJIHTATOB | OCOOCHHOCTH HAYYHBIC IPUMEPHI
pe3yabTaToOB 00paboTKH Hay4YHBIX pe3yabTaToB 00paboTKH
00paboTku nHpOpMaIH ¢ | mpuMepoB uHpOpMAIIH
uHpOpMAIHH TTOMOIIBIO pe3yabTaTOB CaMOCTOSITEIILHO
IpenoaaBares. 00paboTku
uH(opMaIn c
MHHUMAJIbHOM
MIOMOIIBIO
(HaBOATITUIMU
BOIPOCAMH).
Al PazpabarsiBaer PazpabarsiBaeT sTars PazpabarsiBaet PazpabarsiBaeT 3Tarns

OTallbl pCHICHUSA

penieHust

OTallbl pCHICHUA

pcuICHus IIOCTaBJICHHOM




IMOCTaBJICHHOM
3aJa4yu, BBIEIISAS e
OCHOBHBIE
COCTaBJISIOIIIE

MOCTaBJICHHOM 3a1auH,
BBIJICJISISE €€ OCHOBHBIC
COCTaBJISIIOIIHNE C
IIOMOIIIBIO
TIpero1aBaTens

IMOCTaBJICHHOM
3a7a4u, BBIIEIISS
€€ OCHOBHBIE
COCTaBIIAIOIIHE.
OrtBeyaeT Ha
BOIIPOCHI C
IMOMOIIIBIO
JIOMOJHUTENIBHBIX
HABOJAIIHAX
BOITPOCOB.

3a1a49H, BBIIEISS ee
OCHOBHBIE COCTaBIISIOIIIE
IIpomzBomuT pa3dop
3a1a9¥ ¢ yKa3aHHEeM
9TaIoB U KOHEYHBIX
ueneil. B orsere
MIPUCYTCTBYET
JIOTIOJTHUTEIbHAS
nHdopMmanus (He U3
JICKITUH).

[MpouzBoaut pazdop
3a/1a4¥ C yKa3aHHEM
9TaroB U KOHEYHBIX
LeNen.

Hormyckaer Oosee AByX
omuboK mpu paszdope
3a/1a4 ¢ yKa3aHHeM
9TAIoOB U KOHEYHBIX
Lenen.

Homyckaet He
Gostee IBYX
omunOoK npu
pasbope 3amad ¢
YKa3aHHUEM 3TaroB
Y KOHEYHBIX 1IeJIeH.

be3 ommboKpon3BoANT
paz30op 3amaun c
YKa3aHHUEeM 3TarloB 1
KOHEYHBIX IIeNIeH

v2 Ananusupyer Amnamuzupyer Ananusupyer AHanu3upyer BO3MOKHBIE
BO3MOXKHBIE BO3MOJKHBIC BapUaHThl | BO3MOXKHbIC BapHaHTHI IIOKCKA U
BapHaHTHI IOUCKA U MIOMCKA M KPUTUYECKOTO | BAPHAHTHI IOUCKA | KPUTHYECKOTO aHAIM3a
KPUTHUYECKOTO aHanu3a uHpopMaLUK Y KPUTHYECKOTO uHdopMaluu Ha doJee
aHaIM3a Ha OJJTHOM TIpHMepe. aHaIM3a YeM YeThIpex MpuMepax.
uH(popMaIuu uH(opManuu Ha
IBYX-Tpex
npUMepax.
B.1 Homyckaer He Oolee Honyckaer He be3 ommbok
JIBYX OIIMOOK B Goutee oTHOI CTaHABIHUBAET
YcTanaBnuBaeT yx y
NS—— MPUYUHHO- OUIMOKH B MPUYNHHO-CIIEICTBEHHbIE
P CIJIC/ICTBEHHBIX CBS3SIX M | IPUYUHHO- CBSI3M U ONIpeJieNsieT
CIIC/ICTBEHHBIE CBSI3U
SN —— oIpesieNieHuy Haubonee | CIeACTBEHHBIX HanOoIee 3HaUNMBbIe
P 3HAYUMBbIE CPEAN HUX CBS3AX U cpenu HUX
HanOosee 3HaUNMble
OIIpe/ieNIeHNH
cpeny HuX
Haubonee

3HAaYMMBIC CpEAU
HHUX

OcCyIIecTBISET IIOUCK
nH(pOpMAIIH, B TOM
qucIe ¢
TIPUMCHEHIEM
COBPEMEHHBIX
“HGOPMAITMOHHEIX U
KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH

OcyIecTBIIsIeT MTOUCK
nHpOpMaIH
TPAAUIUOHHBIMH
criocobamu

OcymecTBiuser
TIOVMCK
MHPOPMAIIH C
TIPUMEHEHIEM
COBPEMEHHBIX
TEXHOJIOTHI

OCyIIecTBISET TOUCK
nH(OpPMAIHH C
MIPUMEHEHHEM
COBpEMEHHBIX Hanboiee
3¢ dEeKTUBHBIX
TEXHOJIOTUI




[ToBnimIeHHbBIH

[Tpu BeIMOMHEHNH 3aaHU BceX (HOPM KOHTPOJIS CTYIACHT
JIEMOHCTPUPYET 3HAHHUE:

- OCHOBHBIX MOHSITHI U MPaBUJI KOMOWHATOPUKH, METO/IOB
peleHuss KOMOMHATOPHBIX 3a/]aY;

- METOZOB PEILIEHUS PEKYPPEHTHBIX COOTHOIICHMIA;

- OCHOBHBIX TOHATHH Teopuu TrpagoB U OCHOBHBIX
aJrOpUTMOB  HCCIEAOBaHUS HEOPUEHTUPOBAHHBIX U
OPHEHTHPOBAHHBIX I'PadoB;

- poaM  JUCKPETHOM  MaTeMaTUKU B  Pa3BUTUU
MH(GOPMATHKY U €€ MPUIIOKEHUI;

MPOSIBIISICT yMEHUe:

- IPUMEHSTH 3aKOHbI KOMOMHATOPUKH JAJIs1 PEeLICHUS
KOMOWHATOPHBIX 33]1aY;

- FeHEepUPOBATH OCHOBHBIE KOMOMHATOPHBIE OObEKTHI;

- COCTaBJIATH U pelllaTh NPOCTENIINE PEKYPPEHTHbBIE
COOTHOIIEHMS;

- HccienoBaTh rpadbl Ha 3aJaHHBIE CBOMCTBA;

- TMPUMEHSATH anmnapat TeOpuu rpadoB sl pelieHus
IPUKIIAJAHBIX 3a/1a4;

[IOKa3bIBAET BJIA/ICHHUE:

- HaBBIKAMU MPUMEHEHUS TOJyYCHHBIX 3HAHUW U yMEHUI
B Ppa3IMYHBIX CHUTyauMsx (B TIpedenax H3y4eHHOU
TEMaTHKU Kypca);

- MIPEJICTABJICHUSIMHU O IPUMEHEHUU TEOPUU AJITOPUTMOB B
o0yacTAX MPOrpaMMHOI0 OOECredeHUs] KOMIIbIOTEPOB,
MH(OPMATHKHU U CHCTEM UCKYCCTBEHHOTO MHTEIICKTA;

- MpPEICTaBICHUSIMH O B3aUMOCBA3M JMCHMIUIUHBI C
MAaTeMAaTUYECKOW HAyKOW, CO IIKOJbHBIMU KypcaMu
MaTeMaTHKH U WH()OPMATUKH.

[To wuTtoram OamIbHO-PEHTUHIOBOM CHCTEMBI CymMMa
pPEUTHHTOBBIX OayioB cTyaeHTa cocrtaBiseT oT 80 mo 100
6aioB

MeTtoanyeckue MaTepHaJIibl, ONpeae/sIIoNIUe MPouexypbl OLleHUBAHUS

YPOBHS

eas mpouexypsbl:

enbto nmpoMexKyTOYHOM aTTecTallMu MO JUCLHUIIMHE (MOJYJI0) SBJSIETCA OLIEHKa
ycBOEHUs  OOydaroIIMMHUCA 3HAHUW, NOpPUOOpETEeHHs] yMEHHM, HaBBIKOB U
c(OpMUPOBAHHOCTU KOMIETEHIIMH B pe3yJibTaTe U3yUeHHs] Y4eOHOM 1 CLUIIIIMHBI.

Cy0beKTbl, Ha KOTOPBIX HANIPAaBJIeHa MpoueaAypa:

[Iporenypa olleHMBaHHS [ODKHA OXBAaThIBATH BCEX 0€3 HUCKIIOUEHHS OOYYaroIIMXCs,
OCBaMBAIOIIMX JUCHUILTMHY (MOAYJb). B ciydae, ecnu o0ydaromuiics He TPOXOIUI MPOLENYPY
0€3 yBaXXHUTEIbHBIX MPUYUH, TO OH CUUTAETCS UMEIOIINM aKaJeMUYIECKYIO 3aJ0JDKEHHOCTD.

Ilepuon npoBeneHus npoueaypbl:

[Ipouenypa oreHMBaHUS IPOBOAUTCS IO OKOHYAHUHU U3YUCHUS TUCUUIUTUHBI (MOIYJIS).




TpeOdoBaHuA K NOMELEHUAM U MATEPUATbHO-TEXHUYECKUM CPeICTBaM JJIs
NPoBeJAeHUs MPOLeypPbI:

TpeboBaHus K ayTUTOPUU AJIs TPOBEACHHS MPOLIEAYPBl U HEOOXOJUMOCTH MTPUMEH CHUS
CHEUUAIN3UPOBAHHBIX MATEPUAIBHO-TEXHUYECKUE CPEACTB ONPEAEISAIOTCS MPENOAABATEIIEM.

TpedoBanus k KaaApPoBOMY 00ecIeYeHHIO MPOBeIeHUs NPOLEeAYPbI:

[Ipouenypy npoBoaUT NpenoaaBaTeb, BEAYIIMM U CIUILUIMHY (MOIYJIb), KaK IPABUIIO,
MPOBOJISIIMNA 3aHATUSA JICKIIMOHHOT'O THUIIA.

Onucanue npoBeeHUs1 NPoueaypbl:

Kaxxnomy oOydaromemycsi, TpUHHMAIONIEMY ydacTHE B TpoOIeAype MpernoiaBaTesieM
BbI1aeTcs Borpoc. [locie momyyeHust Bompoca ¥ MOJAIOTOBKU OTBETOB O0yYaIOIIUICS JOJIKEH B
Mepy WMEIOIMXCS 3HAaHWW, yMEHWH, HaABBIKOB, C(HOPMHUPOBAHHOCTH KOMIICTCHIIMHM JaTh
pa3BepHyThIE OTBETHI HAa IMOCTaBJIECHHBIE B 33JJaHUU OTKPBITHIE BOMPOCHI M OTBETUTH HA BOMPOCHI
3aKpBITOTO THIIA B YCTAaHOBJIEHHOE MpemnojaBaTeneM Bpems. [IpogomKkuTebHOCTh TPOBEICHUS
MPOLIEyPbl  OMpENEeNsIeTCs MPEeno/aBaTeieM CaMOCTOSTEIbHO, HCXOAS M3  CIOXKHOCTH
UHAMBUAYAIbHBIX 3a/JaHUN, KOJMYECTBa BOIPOCOB, O0OBEMa OI[EHUBAEMOro y4eOHOro
MaTepuana, o0uiei TPYJOEMKOCTH U3y4aeMOl TUCIUILIUHBI (MOIYJIsA) U IPYTUX (pakTOpOB.

Pesysabrarsl npoueaypbi:

Pe3ynpTaThl MpOBEOEHHS OPOLEAYPbl B 00S3aTEIbHOM IOPSIKE IPOCTABISIOTCS
[peroiaBaTesIeM B 3a4eTHbIC KHHKKH 00yJarOLMXCsl ¥ 3JIEKTPOHHBIC BEOMOCTH.

ITo pe3ynbTaTaM MPOBEICHUS IPOLIEAYPHI OLICHUBAHHS IPEIOAABATEIIEM ACIaeTCsl BHIBOJ
0 pe3yJIbTaTax MPOMEKYTOYHON aTTECTALIMHU 110 TUCIHILUIHHE.

ITo pe3ynbTaTaM MPOBEACHUS MPOLICAYPHl OLCHHBAHUS OOYYaIOIIHECs, MOKA3aBIIHE
HEYIOBJICTBOPUTEIBHBIC PE3YJIbTATHl CUUTAOTCS MMEIOIIMMH aKaJIeMHUYECKYI0 3a0/KCHHOCTb,
KOTOPYIO 00s3aHbl JIMKBHIUPOBATh B COOTBETCTBUM C COCTABISIEMBIM HWHAWBUAYaIbHBIM
rpadukom. B ciydae, ecnm oOydaromuiicss CBOGBPEMEHHO HE JIMKBUAWPOBAI HMMEIOLIYIOCST
aKaJIeMUYECKYI0 33JJ0JDKEHHOCTh OH TOJJIGKUT OTYMCICHHIO U3 By3a, KaK HE CIPABUBILUICS C
00pa3oBaTeIbHOIN MPOrPaMMOi.
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