N celib XO038HCTB: CCHICKOIT i (4 F
MHHHCTEPCTBO CABLCKOro xossiicrea Poceniickoit eaepaunu

DenepanbHoe rocy/aperBeHnoe 010/KeTHOC 00pPa30BATEILHOC YUPEAKACHHE
BbICIICro obpazoBanus

«BOPOHEKCKHWH NOCYJIAPCTBEHHBIN ATPAPHBINH YHUBEPCUTET
MMEHH UMITEPATOPA TIETPA I»

YTBEPKAAIO

Jlgkay 3KoHOMHUECKOro dakyabTeTa

gy

T b CNH. Mepubix

= b YR Gy
<

«18» nousg 2025¢7

PABOYAS ITPOT'PAMMA IO JUCHUITJIMHE
b1.0.11 /luckpeTHasi MAaTeMAaTHKA
Hanpagnenue: 09.03.03 [Ipuknannas napopmaTika
[Mpodus: NadopMamoHHbBIE CUCTEMBI H TEXHOJOTHH B MeHepKMeHTe ATTK

KBanudukarys BeITyCKHUKA: OaKaaaBp
@akysIbTeT DKOHOMUYECKUI

Kadenpa MaremaTtiku u pusnku

Pa3zpabotunk paboueit mporpaMmbl: [TonioB AutoH EBrenneBnd /C%J;

JIOIDKHOCTB: JOLCHT

Y4yeHas cTeIeHb: KaHAUJAT TEXHUYECKUX HayK
Yuenoe ;Ba.u.up' IOUEHT

’,”Tﬁ;;@s ,EI,OKyMEHTV noanncAH

%‘ SJIEKTPOHHOW NOoAMNCbIO

S €

Ceptudukar: 43B4D60CA72CC6C206C103A125BD8BB0O

Bnapeney: BopoHuHa AHHa AnekcaHfpoBHa
Tleiicteutenen: ¢ 01.10.2025 go 25.12.2026 BOpOHe -2025

.




Pabouast mporpamma paspabotaHa B coOTBeTCTBHUM ¢ DenepalbHbIM TOCYAAPCTBEHHBIM
o0pa3oBaTelIbHBIM CTAHAAPTOM BBICHIETO OOpa30BaHHUS IO HANPABICHUIO MOATOTOBKU
09.03.03 IIpuknagnas wuHpopmaTuka (YpoBeHb OakanaBpuaTa) (YTBEPKICH IPHKA30M
MunucrepctBa oOpazoBanus u Hayku PO ot 19 centsadps 2017 Ne 922).

Pabouast mporpamMma yTBepiKJeHa Ha 3acelaHuu Kadeapbl MaTEMaTUKU U GU3UKU (TIPOTOKOI
Nel2 ot 17.06.2025 1.)

, V4
3aBenyromui kadeapoii: 27 e JLLA. Hunikuaa

Pabouas mporpaMMa peKOMEH/IOBaHa K HMCIIOJIb30BaHUIO B YUEOHOM IPOIECCe HA 3aceIaHuu
METOIMYECKON KOMUCCUU IKOHOMHUYECKOTO (hakyibTeTa (mpotokosn Nel0 ot 17.06.2025 1.)

[Ipencenarens METOAMYECKON KOMUCCHH: JL.B. bpsanuea

Perien3eHT: pyKOBOAUTENH TPYIIIBI IO BHEAPEHUIO HHPOPMAIIMOHHBIX TexHoioruii OO0
«MHKOHCAIJIT», x.3.1. M. O. Jlenenana



Coaepixanue padoyeil MporpaMmmbl

1. OOmias XxapakTEepPUCTUKA JUCITUTUTHHBI
1.1. Llenp MUCIUILUTMHBI
1.2. 3agaun TUCHUILTUHBI
1.3. IIpeaMeT AUCIUTUIMHBI
1.4. MecTo B 00pa3oBaTenbHOM MporpaMMe
1.5. CBA3b ¢ IpyrUMU AUCLUIIIMHAMU
1.6. OcobeHHOCTH peanu3aly JUCUUTUTHHBI TSl HHBAJIHUIOB U JIUI] C OTPAaHUYECHHBIMH
BO3MOXHOCTSIMH 3/I0POBBS
2. [Inanupyemblie pe3ynbTaThl U3YYCHHS] TACIUTITUHBI
3. O0beM TUCTHMILTNHBI ¥ BUIIBI Y9eOHOM paboThI
3.1. Ounas popma oOyueHUs
3.2. 3aounast popma oOydeHHS
4. ConepxaHue AUCIUILIAHBI
4.1. Coneprxanre JUCITUIUIMHEI B pa3pe3e pa3AesioB U MOIpa3/IeioB
4.2. PactipeienieHrie KOHTAKTHON ¥ CaMOCTOSITETILHON pabOThI 110 MoaApaszeiiamMm
4.3.IlepeyeHb TeM H y4eOHO-METOINIECKOTO 00SCTICUSHHS TSI CAMOCTOSITEILHON paboThI
oOyyarommxcs
5. @OHJ OLIEHOYHBIX CPEACTB
5.1. Dransl hopMUPOBaHUS KOMIIETEHITHIA
5.2. llIkansl ¥ KPUTEPHUH OLICHUBAHUS JOCTHXKCHUS KOMITCTCHITHIHA
5.2.1. HIxaisr akaIEeMIIECKUX OICHOK OCBOCHUS TUCIUTLTHHEI
5.2.2. Kputepuu OIEHKH TOCT)KEHUS] KOMIICTCHIIUHN B X016 OCBOCHUS TUCIIUIUIAHBI
5.3. Marepuansl A7 OIIEHKU JOCTYIKEHUST KOMITETEHITUH
5.3.1. Bompocs! k sK3ameHy
5.3.2. 3agaHus K 9K3aMeHy
5.3.3. Bompock! Kk 3a4eTy ¢ OIIEHKOH
5.3.4. Bompocsl K 3aueTy
5.3.5. TembI KypcoBoro mpoekTa (paboThl) U BOIPOCHI K 3aIlATE
5.3.4.1. TembI KypcoBoOro mmpoekra (padboTsi)
5.3.4.2. Bonpockl K 3aIIuTe KypcoBOTO MPoeKTa (paboTh)
5.3.6. Bompocsr TecToB
5.3.7. Bompocs! asist yCTHOTO orpoca
5.3.8. 3aganus 1u1g IpoBepKH (POpMUPOBAHNS YMEHUIT U HABBIKOB
5.4. CucteMa OLIEHUBAHUS JOCTHKEHUSI KOMIIETEHIIUI
5.4.1. OneHka TOCTHKEHNSI KOMITETEHIIUN B X0J1€ TOMEXXYTOYHOM aTTeCTaIlu!
5.4.2. OueHka TOCTIKEHHSI KOMIIETEHIINI B X0/1€ TEKYILETO KOHTPOJIS
6. Y4eOHO-MeTOInYEeCKOe U MHPOPMAIIMOHHOE 00eCIICYCHHUE UCITUILIHBI
6.1. PekoMmenryemas mureparypa
6.2. Pecypcel cetu UnTEpHET
6.2.1. DaexTpoHHBIE OMOIHOTEYHBIE CHCTEMBI
6.2.2. IlpoeccronanpHbie 6a3bl JaHHBIX U HH(MOPMAIIMOHHBIE CHCTEMBI
6.2.3. CaiiTel 1 HH(pOPMAITMOHHEIE TIOPTAEI
7. MatepuanbHO-TEXHUYECKOE U MPOTPAMMHOE 00ECTICUEHUE TUCITUTUTAHBI
7.1. IlomemeHus A5 BeACHNUS 00pa30BaTEIbLHOTO IpoLiecca U 000pyI0BaHIe
7.2. IIporpamMmHOe obecrieueHne
7.2.1. IlporpammHOe oOecriedeHre 00IIeTo Ha3HAYCHHUS
7.2.2. Cnenuanu3npoBaHHOE IPOrpaMMHOE 0OeCTICUeHHIE
8. MexauciuIuiMHapHble CBSI3H



1. O0mas XapaKTepHCTHKA JHCIUIIJIMHBI

1.1. eab AUCHMNJIMHBI:
(hopMHpOBaHKE TEOPETUICCKUX 3HAHUIA U MTPAKTHICCKUX HABBIKOB TI0 OCHOBaM TEOPHH MHOXECTB, TEOpUH TpadoB,
OyJieBoii anreOpsl 1 KOMOMHATOPHOTO aHAIM3a KaK arnapara JUIs TOCTPOSHHS MOJIeNel IMCKPETHBIX CHCTEM

1.2. 3agaun IMCHUIJIMHBI:
M3y4deHre 0a30BbIX OHITHIA TEOPUU MHOXKECTB;
aHaJIM3 CBOWCTB OTepaliuii Hal MHOXKeCTaM1 U OMHAPHBIX OTHOIICHUN MEXKTy MHOKECTBAMU;

OBJIAZICHUC HAaBbIKaMHU PCUHICHUS 3aaa4 METOJaMU TEOPUHN MHOXKECTB,

U3y4YeHHE TEOPETUUECKIX OCHOB KOMOMHATOPHKH;

aHaJIM3 CBOWCTB KOMOWHAINI C TOBTOPEHUSMU U O€3 IIOBTOPEHHIA;

OBJIaJICHNE HAaBBIKAMH PELICHUs 3a1a4 METOJJaMi KOMOWHATOPHKH;

M3yYeHHUE TEOPETHYECKUX OCHOB OOIIIeH anreOphl;

aHaJN3 CBOWCTB JIMHEWHBIX KOMOWHAIHI U 0a31MCOB TMHEHHOTO IPOCTPAHCTBA;
OBJIaJICHNE HABBIKAMH PEUICHUS 3a/1a4 METOJaMH1 001Iel anreOpsl;

M3y4eHNE TEOPETUUECKIX OCHOB MAaTEeMaTHYECKOH JOTUKY;

aHaJIN3 CBOWCTB JJOTMYECKUX HJIEMEHTOB M BAPUAHTOB UX PEAIU3alNH;
OBJIaJICHNE HABBIKAMH PELICHUS 3a]1a4 110 CHHTE3Yy U aHAIN3Y PEIeHHBIX CXEM;
n3y4deHne 0a30BbIX MOHATHI TEOpUH rpadoB;

COIOCTaBJICHHUE MAaTPHYHBIX CIIOCOOOB ONMCAHUS M aHAJIM3a CTPYKTYPHI rpadoB;
OBJIaJICHNE HABBIKAMH PELICHUS 3a1a4 METOJaMHU TeOpHHU TpadoB.

1.3. IlpeaMeT AUCHUIIMHBI:
MOJIEJIA ¥ METOJIbI TI0 OCHOBHBIM pe3JieliaM JIMCKPETHOW MaTeMAaTHK!: TEOPUH MHOKECTB, alTeOphl BEICKa3bIBAHUH,
OyneBbIM (DYHKITUSAM, TCOPHH IpadoB, TECOPUH KOJUPOBAHUS, TCOPUH aBTOMATOR.

1.4. MecTo B o0pa3oBaTeJIbHOI MporpamMme:
o0si3aTenpHas 9acTh

1.5. B3aumocBs3b ¢ APYTUMH TUCHUILIMHAME:
b1.0.15 AnropurMu3zanus 1 IporpaMMHpPOBaHUE

1.6. OcodeHHOCTH peanu3aluu TUCIHUILIHHBI 1JIsI HHBAJHUIOB M JIUII ¢ OTPAHHYEHHBIMH BO3MOKHOCTSIMHU 310POBbS
Oco0eHHOCTH peanu3anuy JUCIUTLTAHBI TSI HHBAJIMOB U JIUI] C OTPAHMYEHHBIMHA BO3MOXXHOCTSIMH 3I0POBBS
OMPEACISAIOTCS B UHIUBUYaTbHOM MOPSIKE UCXOS U3 CHCeM(pUKY 3a00/IeBaHUs U TpeOOBaHMA, yKa3aHHBIX B OCHOBHOM
o0pa3oBaTenbHON MporpaMme



2. H.Ha}mpyeMble peE3yJbTAThI U3YUECHUSA TUCIHUIIJIUHBI

Komnerennus WuankaTop JOCTIDKEHHST KOMITETEHITNH
Kon Coxepxanue Kon Conepxanue
Cnoco0OeH npUMEHATh 32 OCHOBBI JIUCKPETHOH MaTeMaTHKU

€CTCCTBCHHOHAYYHBIC U OGH.IePIH)KeHepHLIe

peuarth CTaHIapTHhIC MPOo(ecCHOHaIbHBIE 3a/1a4 C TPUMEHEHUEM
3HAHUA, METOAbl MAaTEMaTUYECKOI 0 aHaim3a (V2

OIIK-1 METOJIOB IUCKPETHON MaTeMaTHKU

U MOJCIIUPOBAHHsA, TCOPETHICCKOIO U
OKCIEPUMCHTAJIBHOTO UCCIICNIOBAHUS B H2
HpO(i)eCCI/IOHaJ'IBHOI‘/‘I JACATCIBHOCTH HpO(l)eCCHOHaHLHOﬁ JACATCIBHOCTH

NPUMEHCHUA €CTCCTBCHHOHAYYHbIX U 06].].[eI/IH)KeH€pHLIX 3HAaHUM B




3. O0beM IMCHUIJIMHBI M BUABI Y4eOHOH padoThl

3.1. Ounas ¢popma o0yueHust

Cemectp
Iloxka3zaresn 5 Bcero
OO0m1ast TpyaI0EMKOCTb, 3.€./9 3/108 3/108
OO01ast KOHTaKTHAs paboTa, 4 74,75 74,75
O6mras caMmocTosTenbHas paboTa, 4 33,25 33,25
KonTakTHas paboTta mpu nMpoBeeHUH y4EOHBIX 3aHSATHIA, 74,00 74,00
B T.4. (4)

JIEKIINHU 38 38
IPAKTHYECKUE-BCETO 36 36
CaMOCTvOHTenLHaﬂ paboTa TIpu TPOBEICHUU YUEOHBIX 1550 1550

3aHATHH, 9
KonTakTHass paboTa mpu MPOBEJCHUU MPOMEKYTOUYHOU
0,75 0,75

aTTecTalluy 00yJarIuxcs, B T.4. (4)

TPYIIOBBIC KOHCYJIbTAIIII 0,50 0,50

9K3aMEH 0,25 0,25
CamocrosiTenbHass  paboTa MpPH  IPOMEKYTOYHOU 17.75 17.75
aTTECTAIlNH, B T.4. (1)

IIOATOTOBKA K DK3AMEHY 17,75 17,75
dopma MpoMeKyTOUHOH aTTeCTANN IK3aMEH JK3aMeH




3. O0beM IMCHUIJIMHBI M BUABI Y4eOHOH padoThl

3.2. 3aounas popma 00yueHUs

Kype
Iloxka3zaresn );p Bcero
OO0m1ast TpyaI0EMKOCTb, 3.€./9 3/108 3/108
OO01ast KOHTaKTHAs paboTa, 4 10,75 10,75
O6mras caMmocTosTenbHas paboTa, 4 97,25 97,25
KonTakTHas paboTta mpu nMpoBeeHUH y4EOHBIX 3aHSATHIA, 10,00 10,00
B T.4. (4)
JIEKIINHU 4,00 4,00
IPAKTHYECKUE-BCETO 6,00 6,00
CaMOCTvOHTenLHaﬂ paboTa TIpu TPOBEICHUU YUEOHBIX 7950 7950
3aHATHUH, 4
KonTakTHass paboTa mpu MPOBEJCHUU MPOMEKYTOUYHOU
0,75 0,75
aTTecTalluy 00yJarIuxcs, B T.4. (4)

TPYIIOBBIC KOHCYJIbTAIIII 0,50 0,50
9K3aMEH 0,25 0,25
CamocrosiTensHas paboTa TMpH  MPOMEXKYTOUHOMH 1775 1775

aTTECTAIlNH, B T.4. (1)
IIOATOTOBKA K DK3AMEHY 17,75 17,75
Dopma MPOMEKYTOUHOHN aTTECTALUU HK3aMEeH 9K3aMEH




4. CopepxaHue JUCUUILITMHBI
4.1. Conep:kaHue THCHUILUIAHBLI B pa3pe3e pa3iesioB U MOAPAa3ae/oB
Paznen 1.
BBezenne B TEOPUIO MHOXKECTB
Ioapaszpen 1.1.
Kraccudukanust 1 CBOiCTBa MHOXKECTB
HOHSITHE MHOXKECTBA; CIIOCOOBI OIPEEIICHUs] MHOXKECTB; KJIACCU(HUKALNS MHOXECTB; CBOICTBA MHOXKECTB
Tonpasnen 1.2.
Anre6pa MHOXECTB
HOHSATHE ONIEPAIMU HaJl MHOXECTBAMH; CBOMCTBA Ollepaliii; OMHApHBIC OTHOIICHUS MHOXKECTB; CBOMCTBA
Ionpazmen 1.3.
OTtoOpa)keHns] MHOXKECTB
MOHATHE OTOOPAXKEHUSI MHOXKECTBA; CBOMCTBA OTOOPAXKEHMI; KOMIO3ULIMSA U UHBEPCHSL; IEKaPTOBBI
IPOU3BEACHUS U CTEIICHU
Pa3nen 2.
DreMeHTh KOMOMHATOPHKU
Ioppazmen 2.1.
IpaBuiIa CyMMBI M IPOM3BEICHUS
HPHHLMIIBI TOCTPOCHHUS KOMOMHALMIT; IIPUMEHEHHNE TIPABIII CYMMBI M TPOM3BEJCHUS B KOMOMHATOPUKE
Tonpasznen 2.2.
KomOunanuu ¢ noBTopeHHusIMU U 6e3 TIOBTOPEHUH
BB KOMOUHAIMII C TOBTOPEHHUSIMH H 0€3 IOBTOPEHHUIT; OIpe/ieneHe IepecTaHOBOK, Pa3MEIeHHH 1
COouYeTaHUi U UX CBOIicTBa
Tonpasnen 2.3.
bunom Herorona u 6HOMHAIBHBIE KO()OUIIEHTHI
SIBHBIE (POPMYITBI OMHOMHAIIBHBIX KO3(GUIIMEHTOB; CBOMCTBAa OMHOMUAIBHBIX KOO (PUINEHTOB,
ACHMINTOTHYECKUE (POPMYIIBI U AITOPUTMBI BBIYHCICHUS
Paznen 3.
OcHOBBI 0011el anredps!
Tonpaspen 3.1.
AnreOpandeckue CTpyKTypBI
OIIpeJIeIeHUs] TPYIIIbI, KOJIBIA U ITOJIS1; TUITMYHbIE IIPUMEPHI IPYIII, KOl U IoJiell U nX 3HaueHue B anreope
Toapasnen 3.2.
JIuneiiHble IpocTpaHCcTBA
OIpeeIeHHe IMHEHHOTO MIPOCTPAHCTBA; CBOWCTBA JIMHEHHOrO IIPOCTPAHCTBA; JIMHEHHbIE KOMOUHALIUH,
6asuc 1 pa3MepHOCTh JIMHEHHOTO IIPOCTPAHCTBA
Tlonpasnen 3.3.
INonuHOMHATEHOE KOAUPOBAHUE
anreOpandeckoe ONUCaHHUE MOIMHOMHAIBHOTO KO/A; IIOPOXKIAIOIIAst 1 IPOBEPOYHAsT MATPHIIbL; IIPUMEPBI
HCIIOIB30BaHNUS OJIMTHOMHAIIBHBIX KOZIOB
Paznen 4.
BBezenne B MaTeMaTHYECKYIO JIOTUKY
Tonpasnen 4.1.
ByneBsl byHKIHN
TabJINIBI HCTUHHOCTH OYJIeBbIX (yHKIMIA; Knaccudukarms OyneBbx GYHKIUNH; HYIbapHbIC, YHAPHbIC U
OuHapHBIe OyIeBbl (HYHKITHN
Tonpasnen 4.2.
Jlornueckue 3J1€MEHTBI
KJIacCU(pUKAIMS JTOTHYECKUX SIIEMEHTOB; BapHAHThI PEAIM3al[Mi OCHOBHBIX JOITMYECKHX JIEMEHTOB
Tonpasnen 4.3.
CuHTE3 penedHBIX CXeM
KJIacCH(UKaINs PEIeHHBIX CXeM; CHHTE3 H aHaJIM3 OHOTAKTHBIX CXEM; CHHTE3 M aHAJIN3 MHOTOTAKTHBIX CXeM
Pasznen 5.
DrneMeHTHI Teopun rpados
Ionpazmen 5.1.
Kiaccudukanust u cBoiicta rpados
o01ue onpeseneHus, CBOHCTBa U KiaccuHKanus rpad)oB; OCHOBHBIE ONEPALK U ITOJAMHOXKECTBA rpadhoB
Tonpaszpmen 5.2.
MartpuyHoe npencraBieHne rpagoB
MaTpHIBI CMEXHOCTH ¥ HHIIUICHTHOCTH; CBS3HOCTH Ipad)oB; B3BELICHHBIE TPpadbl
Tonpasnen 5.3.
AJNropUTMBI Ha rpadax
packpacka rpa)oB ¥ XpOMaTHYECKOE YHCIIO0; ONTUMH3ALHOHHBIC 3a1a4H Ha rpadax; alIropuT™bl JJeHKCTpbl,
Dopaa n noitna-Yopuienia



4.2. PacnipeniesieHrie KOHTAKTHOM M CAaMOCTOSITeILHOI PadoTHI MO MoApa3aeaiam
Ounas popma o0y4eHust

KonTakrHas pabora
Pasnensl, moapasnensl JUCHUIUIMHEL CP

JICKITUN 113

BBenenue B TCOPHUI0O MHOKECTB

Knaccuguxanus u CBOWCTBA MHOXKECTB 2,0 2,0 1,0
Anredpa MHOXECTB 2,0 2,0 1,0
OTO0OpaskeHUs] MHOXKECTB 4.0 4.0 1,0

DJieMeHThI KOMOUHATOPUKH

[IpaBuia CyMMBI U IPOU3BEICHMUS 2,0 2,0 1,0
KomOuHanmu ¢ moBTOPEHUAME U O€3 TTOBTOPEHU 2,0 2,0 1,0
bunom HproToHa 1 OMHOMHAIbHBIE KOI()DUIIMEHTHI 4.0 4.0 1,0

OcHoBBI 0011€H aJredphI

Anrebpandeckue CTPYKTYphbI 2,0 2,0 1,0
JluneiiHple MPOCTPaHCTBRA 2,0 2,0 1,0
IomuHOMHATBEHOE KOTUPOBAHUE 4.0 4,0 1,0

BBenenue B MAaTeMaTH41€CKYIO JIOTUKY

ByneBsl QyHKIUH 2,0 2,0 1,0
Jlornyeckue 31eMEHTHI 2,0 2,0 1,0
CHHTE3 peNeiHbIX CXeM 4.0 2,0 15

DJieMeHTHI Teopuu rpagoB

Knaccudukanus u cBoricTBa rpadoB 2,0 2,0 1,0
MarpudHoe mpeacTaBieHue rpados 2,0 2,0 1,0
AnropuT™msl Ha Tpadax 2,0 2,0 1,0

Hroro 38,0 36,0 15,5




4.2. PacnipeniesieHrie KOHTAKTHOM M CAMOCTOSITEILHOI PadoTHI 1O MoApa3aeaiam
3aounas ¢gopma o0yueHust

KonTakrHas pabora
Paznensl, moapaznensl AUCHUIUINHBI CP

JICKIIUH 113

BBenenue B TCOPHUI0O MHOKECTB

Knaccugukarus 1 CBOWCTBAa MHOXKECTB 0,2 0,3 45
Aunredpa MHOXECTB 0,2 0,3 45
OTOOpasKkeHHsI MHOXKECTB 0,4 0,6 6,9

JJ1eMeHThl KOMOUHATOPUKH

TIpaBusIa CyMMBI U TIPOU3BEICHUS 0,2 0,3 45
KomOuHamumu ¢ noBTOPEHUAMH U 0€3 TOBTOPSHU I 0,2 0,3 45
Bbunom HeroToHa 1 GuHOMUAIbHBIE KOI(D(DUIIMEHTHI 0,4 0,6 6,9

OcHoBBI 0011€H aJredphI

Anrebpandeckue CTPYKTYpbI 0,2 0,3 4,5
JIuHeiHbIe MPOCTPAHCTBA 0,2 0,3 45
TToMHOMMATIBHOE KOJAUPOBAHHE 0,4 0,6 6,9

BBenenue B MAaTeMaTH41€CKYIO JIOTUKY

ByneBsl GyHKIIMN 0,2 0,3 45
Jlornyeckue 3eMeHThI 0,2 0,3 45
CHHTE3 peNeHHBIX CXeM 0,4 0,6 6,9

DJieMeHTHI Teopuu rpagoB

Knaccudukarnms u cBoiicTBa rpadoB 0,2 0,3 45
Marpu4Hoe npezcTaBiaeHue rpados 0,2 0,3 45
ANropuT™MBI Ha rpadax 0,4 0,6 7.4

HUroro 4,0 6,0 79,5




4.3. [lepeyenb TeM U yUeOHO-METOAMYECKOT0 00eceYeHUs I CAMOCTOAITEJIbHOI PadoThI

Pa3z[em>1, noapasacibl JUCHUITIIIMHBI

yl{e6H0-MeTOZ[I/I‘{€CKO€ obecrieueHue

O0Bem vyacos CP

O4YHas

| 3a04YHas

BBenenue B TCOPHUIO MHOKECTB

Krnaccupuxanust 1 cBOHCTBa MHOXKECTB

Anrebpa MHOXKECTB

OTOOpakeHUs] MHOXKECTB

OneMeHTHI TUCKPETHOW MaTeMaTHKH (MHOXECTBA,
JIOTHKA, Tpadbl, KOMOMHATOPHKA) : yIeOHO-
METOoIIIecKoe ocodue IS CTYICHTOB T'yMaHHTapHO-
IPaBOBOTO (haKyIbTETa 3209HOI (HOPMBI OOYUCHUS 1O
Hanpasienuto 09.03.03 - "IIpuxnannas
uHpopmatrka" npoduis - "TlpuknagHas
nH(popmartnka B MeHemKMeHTe" / coct.: C.H.
JementbeB, A.C. UeCHOKOB.— DIJIEKTPOH. TEKCTOBBIC
nad. (1 daitn : 1022 K6) .— Boporex : Boporexckwuit
Ay, 2014 —
URL:http://catalog.vsau.ru/elib/books/h92851.pdf

1,0

4,5

1,0

4,5

1,0

6,9

DJIeMEeHTbl KOMOMHATOPHKH

HpaBI/IJIa CYMMBI Y ITIPOU3BCACHUSA

KoM6uHanuu ¢ moBTopeHusiMu 1 6€3
IIOBTOPCHHI

bunom HeroTona u OMHOMHAILHEIC
K0P hHUIHEHTI

KinexkoBkun I'. A. BBenenue B nepedncinTenbHyO
KOMOHMHATOPUKY [ DNEKTPOHHBIN pecypc]: yueOHoe
nocobwue / KinexoskuH I'. A. - Cankr-IletepOypr:
Jlanb, 2022 - 228 c. [OU] [OBC Jlans] URL:
https://e.lanbook.com/book/206609

1,0

4,5

1,0

4,5

1,0

6,9

OcHoBbI 0011el aJaredpbl

AnreOpanyecKue CTpYKTyphI

JIuHeliHbIE TPOCTpaHCTBA

[TonnHomMuanbHOE KOAUPOBAHKE

OeMeHTHI TUCKPETHOW MaTeMaTHKH (MHOXKECTBA,
JIOTUKA, rpadbl, KOMOMHATOPUKA) : y4eOHO-
METOoIIecKoe ocodue IS CTYICHTOB T'yMaHHTapHO-
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5. ®oH OLIEHOYHBIX CPEICTB
5.1. Ttanbl hopMUPOBAHUS KOMIIETEHIM i

Komnerenuuu u 1/
Paznensl, moapasaenbl JUCHUILTUHbL OIK-1
BBeneHne B TeOPHIO MHOXKECTB
Knaccudukanus u cBoiicTBa MHOXKECTB 32
Anrebpa MHOKECTB v2
OToOpakeHUs] MHOKECTB H2
DJieMeHTbl KOMOMHATOPUKH
IIpaBuna cyMMBbI U IPOU3BEACHUS 32
KomOuHanmu ¢ moBropeHusIME U 6€3 MOBTOPEHUIA v2
bunom HeroToHa u OuHOMHAIBHBIE KOI(DPULIHEHTBI H2
OcHoBBI 0011€H aJredphI
AnreOpandecKue CTpyKTypbl 32
JluneiiHble mpocTpaHcTBa v2
TlonuHOMMaNbHOE KOOUPOBAHKE H2
BBenenne B MaTeMaTH4YeCKYIO JIOTHKY
Bynesl pyHKIIMU 32
Jloruyeckue 37eMEHThI v2
CuHTE3 peneHbIX cXeM H2
DJieMeHThI TeopuH rpagos
Knaccudukanus u cBoiictBa rpados 32
MartpuuHnoe npeactaBieHue rpagos y2
AJNTOpUTMBI Ha Tpadax H2




5.2. Illkanbl ¥ KPUTEPHH OLICHUBAHNS JOCTHKEHHUS KOMIIETeHIM I

5.2.1. HIkajgbpl akageMHYeCKHX OIEHOK OCBOCHUS TUCIUIINHEBI

Bug ontenkn O1eHKHN
o HEYIOBIET- | yIOOBJIETBO-
AxaneMuyeckas OLEHKa 110 4-X OalIbHOM HIKaJe XOpOIIOo OTJIHNYHO
BOPUTEIHHO PHUTENBHO
Bun ontenkn O1eHKHN
AxaneMuyeckas OLEHKA 110 2-X OalIbHOM HIKaJle HE 33a4€THO 3a4TeHO

5.2.2. Kputepum 1ocTHkeHHsl KOMIIeTEHIIUH B X0/1e OCBOEHUST THCIHIIIMHBI

Kputepuu orieHKn Ha 3K3aMEHE

OrieHKa, ypOBEHb

OnucaHue KpUTepHeB

OTJINYHO, BBICOKHUI

CTyZ[eHT IIoKasaja IIOJIHBIC H l"J'Iy60KI/Ie 3HaHUdg MaTrepuala, JIOTUYHO U

APTYMCHTHUPOBAHO OTBCTUII Ha BCE€ BOIPOCHI SK3aMCHAIIMOHHOT'O 6I/IJ'IeTa, a TaKXKC
Ha JONOJIHHUTCIIBbHBIC BOIIPOCHI, CIoco0eH CaMOCTOSATEIBLHO peuiaTth CJIOXKHBIC
3aJa4u JUCHMIIIINHBI

Xopo1io, NpOABUHYTHII

CrTyneHT TBepIO 3HaeT MaTepHajl, IpaMOTHO €ro H3jaraer, He JOMyCKaeT
CYIIIECTBEHHBIX HETOUYHOCTEW B OTBETE, IOCTATOYHO IMOJHO OTBETHJ HA BOMPOCHI

9K3aMCHAallTUOHHOI'O oumerta W JOIIOJTHUTCIIbHBIC BOINPOCHI, CII0Cco0€eH

CaMOCTOATEJIbHO pe€lIaTh CTAHAAPTHBIC 3a/la4y JUCIHUTIJINHBI

Y 10BIIETBOPUTEIIBHO,
TIOPOTOBBII

CTyzeHT noka3all 3HaHHE TOJILKO OCHOB MaTepHalla, YCBOHMJ €ro HOBEPXHOCTHO,
HO HE JOMyCKal TIpyObIX OMIMOOK WJIM HETOYHOCTEH, TpeOyeT HaBOMIAIIMX
BOTIPOCOB JIJIsl MPABHJIBHOTO OTBETA, HE OTBETWJI HA JOMOJIHUTEIBHBIC BOIPOCHI,
croco0eH pelaTh CTaHIaPTHBIC 33]aUl TUCIUAIUIMHBI C TOMOIIBIO TPETIOIaBaTeIs

HeynosnersopurensHo,
KOMITETEHIIMH HE OCBOEHBI

CTy,I[eHT HC 3HACT OCHOB MaTcpualia, AOITYCKAcCT l"py6I>I€ OIIHOKHU B OTBETEC, HC
crioco0eH peuiatb CTaHAAPTHBIC 3adadd JUCHUIUIMHBI [JaXXKE€ C€ I[TOMOIIBIO
npenoaaBaTeiid

Kputepuu onienuBanus 3a1a4 K 3K3aMeEHY

OueHka, ypoBeHb
JOCTIKEHHS] KOMIIETCHITNN

Omnncanue KpUTEPHEB

OTJINYHO, BEICOKUI

OOyuaromuiicsi yBepeHHO 3HAeT METOAMKY M aJIrOpUTM pPELICHHs 3aJadyd, He
JIOITyCKaeT OIMINOOK P €€ BHITTOTHEHUH.

Xopouio, IPOABUHYTHII

OOyuvaromuiics B [EJIOM 3HAaeT METOAWKY W alTOPUTM pEIICHHs 3aJadd, He
JIOIyCKaeT rpyObIX OMMOOK IIPU €€ BBITOJHEHHH.

OOyuaromuiicss B IIeJIOM 3HaeT METOAWKY M alIrOpHTM peLIeHHs 3aj]ayu,

Y 10BIETBOPUTEIBHO,
oporosiil JIOITyCKAaeT OIMMOOK TPH €€ BBIIOJIHEHHH, HO CIOCOOEH WCIpaBUTh WX TIPH
IT TOBBIN

TTOMOIIIM MPENoAaBaTesl.

OOyuaromuiicss He 3HAaeT METOAMKY W aJrOPUTM PEIICHUS 3aJadu, JOIYCKaeT
HeynosnersopureinbHo,

KOMIICTCHIIMHK HE OCBOCHBbI

l"py6I)I€ OIIHOKHU pu €€ BBIIIOJHCHUHA, HC CIIoco0eH HUCHOPaBUTh UX MPU IMOMOIIN
IIpCrioaaBaTeisd.




5.3. MarepuaJibl 1Ji51 OlEeHKH TOCTUKEHUS KOMIIeTeHIM I
5.3.1. Bonipochl K 3K3aMeHy

Ne Copneprxanue Kowne- na
TEHIIUS
1 |CnocoOs! onpesienieHust 1 KiacCH(UKanis MHOKECTB OIIK-1 32
2 |Omneparuu HaJ MHOXKECTBAMH U CBOMCTBA 3TUX OMepaIii OI1K-1 Y2
3 [Orobpaskennss MHOXKECTB M CBOHCTBA OTOOPasKCHUIT OIIK-1 H2
4 |OcHOBHBIE IPUHIIMIIBI TOCTPOCHUST KOMOMHAIMI OI1K-1 32
5 [Ompenenenus nepecTaHOBOK, pa3sMEIICHHH U COUCTAHHH U HX CBOICTBA OIIK-1 y2
6 |sIBHBIC U aCUMNTOTHYECKHE (HOPMYITBI BEIYMCICHUST OUHOMHATIBHBIX KOA(D(MHUIIMEHTOB OI1K-1 H2
7 |Omnpenenenus, cBoHCTBA M THIIMYHBIC TPUMEPHI ANT€OPANIECKIX IPYIITBL, KOJIBIA M HOJS OIIK-1 32
8 |Omnpexenenue v CBONCTBA JIMHEHHOTO MPOCTPAHCTBA, €ro 0a3uca U pa3MEPHOCTH OI1K-1 Y2
9 [Anrebpamueckoe omucaHue U IPHMEP HCHOIB30BAHMS TOJMHOMUAIIBHOTO KOJIA OIIK-1 H2
10 |Tabmuibl HICTUHHHOCTH U KiIacCH(UKAIHS OyJIeBbIX HYHKIMH OI1K-1 32
11 |Knaccu¢uxarus ¥ BapHaHTHI pealn3ayi JOTHUYSCKHUX AJICMEHTOB OIIK-1 y2
5.3.2. 3agaHus K 3K3aMeHy
Ne Copnepxanue Kowme- nn
TEHIIHS
1 Ecnu B Heorpade cymiecTByeT LUK, IPOXOASIINHN Yepe3 BCe €ro BepIINHbI POBHO 110 OHOMY pasy, TO €ro OIK-1 V2
Ha3bIBAIOT ... IIHKJIOM.
2 |CKOIBbKO TpeX3HAYHBIX YKcell, 0€3 MOBTOPEHUH, MOYKHO COCTaBUTh U3 MHOXKecTBa mudp 1, 2, 37 OI1K-1 H2
3 J1n1s1 mpoBepKH HAJIOTOBEIM OPTaHOM HEOOXOANMO BBIOpATh 3 mpeanpuaTs i3 5. CKOJIBKO CYIIEeCTBYET OIIK-1 1
C1oco00B, KOTOPHIMHU 3TO MOXKHO ClieaTh?
4 |T'pad HaszpIBaeTcs ... , €CIIM KOKIOE €ro pedpo OPUEHTHPOBAHO OI1K-1 Y2
13 100 3eMenbHBIX y4aCTKOB MEPBBIM 3KCIIEPTOM OlicHEeHbI 42, BTophiM — 30 1 TpethuM 28. [Tpu 3TOM
5 HEPBbINA U BTOPOH 3KCIEPThI OLEHUIH 5 y4acTKOB, IEPBbIN 1 TpeTHii — 10 yuacTKoOB, BTOpOH U TpeTuil — 8 OIK-1 m
Y4YacTKOB, @ BCE TPH JKCIIEPTa IPOBENIU OLEHKY 3 y4acTKOB. CKOJIBKO 3€MEJbHBIX YUAaCTKOB HE POLUIN
OLICHKY HH OJJTHUM U3 SKCIIepTOB?
6 |CKOJIBKO TpeX3HAYHBIX YHcel, 0€3 TOBTOPSHUH, MOKHO COCTaBUTh U3 MHOXKecTBa 1udp 1, 2, 3, 4, 5, 6? OIIK-1 32

5.3.3. Bonpocsl Kk 3a4eTy ¢ OLIEHKOI
He npexycmorpeno

5.3.4. Bonipocs! k 3a4eTy
He npenycmoTpeno

5.3.5. Tembl KypcoBOTro mNpoeKkT (PaGoThl) M BONPOCHI K 3alIUTe
He npexycmorpeno




5.3. MarepuaJbl AJis1 OLEeHKH JOCTHKEHUSI KOMIIeTeHIU
5.3.6. Bonpochbl TecTOB

Ne Coneprxanue Koane- na
TEHLUS
1 [MHoXecTBO HaTypaJIbHBIX YHCEN (CTAHAAPTHOE 0003HAUCHNUE) OIIK-1 32
2 |MHOXeCTBO NeHCTBUTENBHBIX (BEIECTBEHHBIX) Yces (CTaHAapTHOE 0003HAYCHHUE) OIlK-1 Y2
3 |beckoneuHble MHOXKECTBA AEIATCS HA... U HecueTHbIE,( OIIK-1 H2
U3 100 3eMenbHBIX Y4acTKOB NIEPBBIM 3KCIEepTOM olieHeHbI 42, BTopbIM — 30 1 TpeTh-um 28. [1pu s3ToM
4 HEPBBIA U BTOPOH 3KCIEPThI OLIEHWIN 5 y4acTKOB, NEPBbIN U TpeTuil — 10 yuacTKOB, BTOpOH U TpeTuil — 8 OIK-1 %
Y4YacTKOB, a BCE TPH IKCIIEPTa MIPOBEIU OLICHKY 3 ydacTKOB. CKOJIBKO 3€MEJIbHBIX YYaCTKOB OLICHEHBI TOJILKO
BTOPBIM M TPETHUM 3KcIep-TaMu? (YKaXHTe YHCIIo I poii(aMu))
N3 100 3eMenpHBIX Y4aCTKOB IIEPBBIM 3KCIIEPTOM OLieHEeHbI 42, BTopbIM — 30 u Tpeth-uM 28. IIpu 3ToM
5 MIEPBBIA U BTOPOH IKCIIEPTHI OLICHWIM 5 YYACTKOB, NMEPBBIN U TpeTuid — 10 y4acTKOB, BTOPOA U TpETH — § OIK-1 V2
YYaCTKOB, a BCE TP IKCIIEPTa MPOBENHU OLEHKY 3 y4acTKOB. CKOJIBKO 3€MENbHBIX YUaCTKOB OLIEHEHBI TOJIBKO
IIEPBBIM U TPETHUM dKCTiep-Tamu? (YKaxxuTe 4rciio nudpor(amu))
6 CKOJILKO TPEX3HAYHBIX YUCEll, 0€3 MOBTOPEHMIA, MOYKHO COCTaBUTh U3 MHOXecTBa udp 1, 2, 3?7 (ykaxure OIK-1 o
qrcio nudpoii(amm))
7 CKOJIbKO TPEX3HAUHBIX YUCell, 0€3 MOBTOPEHUIA, MOKHO COCTaBUTh U3 MHOXecTBa uudp 1, 2, 3,4, 5, 6? OITK-1 3
(yxaxwuTe gyncio mudpoii(ammn))
8 JIi1s1 MpOBEpKH HAJIOTOBBIM OPTaHOM HEOOXOIUMO BbIOpaTh 3 mpeanpusaTus u3 5. CKOJIBKO CYIIeCTBYET OITK-1 o
CTHI0CO00B, KOTOPBIMHI 3TO MOXHO CAENATh? (YKKUTE YUCIO IH(-poi(amM))
9 Huco cTpOK HCTUHHOCTHOM TaOMHUILIBI JUis 4 37IeMEeHTapHBIX BhickasbiBaHui A, B, C, D paBHO (ykaxure OITK-1 V2
qrcIto g poii(amn))
YKaxxute ecTeCTBEHHBIN MOPSAI0K JOTHYECKUX ONepanuit
-KOHBIOHKIIUS, OTPHUIIAHHE, TU3HIOHKIIHS, HMILUTUKAIIHS, TBOWHAS UMILTAKAIIHS
10 |-oTpuranue, KOHBIOHKIIHS, TBOWHAS UMILUTHKALMS, TA3BIOHKIINSA, UMILTHKALIHS OIIK-1 32
-OTpUIIAHUE, KOHBIOHKIIHS, TU3HIOHKIIHS, HMILUTAKAIHS, TBOWHAS UMILTAKAIIHS
Wmnnukanus J10’KHa TOTIa M TOJIBKO TOTJa, KOraa
-00a COCTaBIISIONINE €€ BEICKA3BIBAaHUS JIOKHBI
11 |-mocbuika A MCTHHHA, a ciieacTBHE B — 10XKb OIIK-1 32
-00a BBICKA3bIBAHUSI, €€ COCTABIIIONINE, OTHOBPEMEHHO UCTUHHBI MJIH JIOKHBI
B 3agaue nuHEHHOTO MPOrpaMMHUPOBAHHSA MO OIIPEAeNICHHs IPOU3BOACTBEHHOTO TJIaHA HA HEU3BECTHBIC
00BIYHO HAKIIAIBIBAIOTCS OTPAHUICHHUSI:
1p |TlienOUHCICHHOCT] OIK-1 V2
-HEOTPUIATEITEHOCTH
-LIEJIOYMCIIEHHOCTH ¥ HEOTPUIATENbHOCTH
-HE HAKJIAJ[bIBACTCS HUKAKUX OTPAHUICHUH
Ecnu 3amaua TMHEHHOTO POrpaMMHPOBaHHSI UMEET ONTHMATLHBIH IT1aH, TO TeNieBast QYHKITUS MOXKET
JIOCTUraTh CBOET0 MaKCHMAJILHOTO 3HaUeHUs B (BBIOEpUTE JBa MPaBUIIb-HBIX BAPHAHTA OTBETA):
-0JIHOM U3 BEPIIMH BEITYKJIOTO0 MHOTOTPAHHHUKA PEIICHUN
13 |-B nr000Ii TOUKE, PaCTIOI0KEHHOW BHYTPH BBITYKIOTO MHOTOIPAHHHKA PEIICHUIM OIIK-1 H2
-B JTFO0O¥ TOYKE, PACIOI0KEHHON BHE BBITYKIOTO MHOTOTPAaHHHKA PEIICHUH
-B 1100011 TOUKE Ha MPSIMOJIMHEHHOM OTpPE3Ke, COSANHSIIONIEM Mapy BEPUIMHBI
B cucremax MaccoBOro 00CITy)KUBaHHUS CXeMa BO3MOXKHBIX COCTOSIHUIM CUCTEMBI H BO3-MOKHBIX TIEPEXO0JIOB U3
COCTOSIHUSI B COCTOSIHUE HA3bIBACTCS:
-IUTATeXKHAs MaTpHUIla
14 |-cumruiekc-Tabaua OI1K-1 V2
-0JIoK-cxeMa
-rpadoM cocTOsTHUIT
Urpa ¢ ceqyioBoi TOUKON — 3TO UTpa, AJI1 KOTOPOM:
15 |"BEPXHS LICHA HIPEI MEHbIIE HWKHEH LEHBI UTPBI OIK-1 V)

-BEpPXHSIs LiIeHa UTPBl paBHA HIDKHEH LIEHE UTPbI
-BEPXHsIS [I€HA UIPHI OOJIbIIE HIKHEH IIEHBI UTPhI




TparcnoprHas 3a/1a4a — 3TO 33a4a JIMHEHHOTO IPOrPaMMHPOBAHNUS, B KOTOPOH HEOOXOIUMO:
-MaKCHMH3HUPOBATh 3aTPaThl HA IEPEBO3KY

16 |-MHHHUMH3HMPOBATH 3aTPaThl HA HEPEBO3KY OIIK-1 32
-MaKCUMHU3HPOBATH IIPUOBITH
-MHHUMH3HUPOBATH NPUOBITH
B 0601 MaTpUYHOM UTpe HIKHSA [EHA ............ BEpXHEH.
-paBHa
17 |-menbme OIIK-1 y2
-0onbIe
-HE IIPEBOCXOJIUT
Panr maTpuibl cUCTEMBI OTPAaHUYEHUI 3aKPBITON TPAHCIIOPTHOM 33724l PABEH:
-m+n+1
18 |-m +n OIIK-1 H2
-m*n
-m +n —1
JlBa UTrpoKa UrparoT B UTPY «KaMEHb, HOXKHHUIEL, OymMara». MaTpuiia JaHHOH UTpeI OyIeT HMETh Pa3MEpHOCTb:
-2x3
19 |-3x3 OIIK-1 32
-3x2
-2x2
B TpaHCTIOpTHOI 3a/1a9e IS BEYHCIEHHUST CyMMAapHBIX 3aTpaT Ha IIePeBO3KY HE0OX0-IHMO:
-HalTH CyMMYy NIPOU3BENEHUH Tapru(oB Ha COOTBETCTBYIOIINE 0OBEMbI IEPEBO30K, CTOSIINX B BEPIINHAX
LIMKJIA CO 3HAKOM «+»
20 |-mpocyMMHPOBATH 0OBEMBI IEPEBO30K, CTOSAIINE B 3AIMOJHEHHBIX KIETKAX TaOIUIIbI OIlK-1 y2
-HalTH CyMMY NIPOHM3BEICHUH Tapr(OB Ha COOTBETCTBYIOIINE 00OBEMBI IEPEBO30OK
-HalTH CyMMYy NPOU3BENEHNUH Tapru(oB Ha COOTBETCTBYIOIIE 0OBEMbI IEPEBO30K, CTOSIINX B BEPIINHAX
IIMKJIA CO 3HAKOM «-»
Ha 3 cknapax cocpenoroueH ofHOpoaAHBIH Ipy3 B koiuuecTBax 80, 100, u x enunui. JlaHHbIH Ipy3
HE00X0IUMO JOCTaBUTh 4 TIOTPEOUTEISIM, MOTPEOHOCTH KOTOPBIX paBHBI co-oTBeTcTBeHHO 80, 50, 50, 70
eanHUIl. B KakoM cirydae Ipu penieHnr 3a1aqi HeoOXoanMo OyneT 00aBIIsATh GUKTHBHOTO ITOCTABIINKA?
21 |-mpu x=70 OIIK-1 32
-nipu x=30
-ipu x=80
-nipu x=100
29 I'pagueHT QYHKIINH — 3TO BEKTOP, KOOPAWHATHI KOTOPOTO PABHEI ............ TPOM3-BOAHBIM (DYHKIHH 1O OIIK-1 V)
COOTBETCTBYIOIIUM NEPEMEHHBIM.
23 I'paguieHT (QYHKINH, BEIYUCICHHBIH B HEKOTOPOH TOUKE, ............ JIMHUX YPOBHS (DYHKIIMH, TIPOXOIAIIECH OIIK-1 3
gepes 3Ty TOUKY, U ITOKa3bIBaeT HallpaBJIeHHE HAaHOOBIIEro pocta (QyHKINH.
24 B TpaHCcTIOpTHOI 3a/1aUe KOJIMYECTBO OA3UCHBIX KJICTOK OTIpeersieTcs COOTHOMEeHHeM r=m+n— 1. B OIK-1 2
Cllyqae, eclii KOTMIEeCTBO 0a3UCHBIX KJIETOK MEHBIIIE I, TO IIaH NepeBO30K HAa3bIBACTCS ............ (B UM.
5 Jlunmeit ypoBHS 1e7IeBOH (QYHKITMH HA3BIBACTCS MpsAMasi, Ha KOTOPOH IesieBast pyHK-INS 331291 IPHHIMAET OIIK-1 V)
....... 3HauCHUE.
2% OTHOIIIEHNE CPETHETO YHCIIA 3aIBOK, 00CITyKMBAEMBIX CHCTEMBI MACCOBOTO OOCITY)KH-BaHHS B e,umjnuy OIIK-1 3
BpPEMEHH, K CpeJHEMY YHCITy TIOCTYIHBIINX 32 9TO XKe BpeMs 3asIBOK HAa3bIBACTCS ....... IIPOITYCKHOM
IToTOK COOBITHI HA3BIBACTCH ................ (B MM. Taziexe), €CIM ero BEPOSTHOCTHBIE XapaKTEPHUCTHKH He
27 OIIK-1 H2
3aBUCAT OT BPEMEHH.
28 JleHcTBUTENBHBIH WITH (OPMATBHEIH KOH(IIMKT, B KOTOPOM MMEETCs 1o KpaifHe Mepe /1Ba yIaCTHHKA, KaXKIbIi OTK-1 V2
13 KOTOPBIX CTPEMUTCS K JOCTHXKEHHUIO COOCTBEHHBIX 1€ Ha3BbIBACTCS ............. (B UM. TTaiexe).
29 |«Urpsr ¢ npupooiy — 3TO CUTyalMH, B KOTOPBIX OJMH U3 YIACTHHKOB ............... K pe3yJbTaTaM UIpHL. OIIK-1 32
30 Heobxoxumble ycIOBHS SKCTpEeMyMa: eclii (PyHKIUS UMEeT IKCTPEMYM B HEKOTOPOi TOUKe, TO €€ YaCTHBIE OIK-1 3
IIPOM3BOJTHEIC TIEPBOTO NOPSAKA PABHEI ............ (yKaXXWTe CITOBOM) FUIM HE CYIIECCTBYIOT B 3TOH TOUKE.
31 Ecmu oTpesky, coeTUHAIONIE BEePIIUHEI Tpada, IMEIOT HAIIPABICHHUS, TO rpad Ha3bI-BACTCH ............... (B OIK-1 o
VM. TTaJIEXKeE).
32 |Bsibepute 0603HaYCHIE MHOXKECTBA PAIIMOHAIBHBIX YHCEIL. OIIK-1 32
33 |BribepuTe 0003HaYCHNE MHOXKECTBA ICHCTBUTEIHLHBIX YUCEIT. OIIK-1 32
34 |Bsrbepute 0603HaYCHIE MHOXKECTBA KOMIUIEKCHBIX YHCEL. OIIK-1 32
35 | dansl MmHOXKecTBa A 11 B. Haiiti MmHOXKecTBO C = ANB. OIIK-1 Y2
36 |Jlanbsl MHOKecTBa A 1 B. Haiitn maoxectBo C = A\B. OI1K-1 Y2
37 |danel MHOKecTBa A 1 B. Halitu MmHOKecTBO C = AXB. OIIK-1 Y2




38 |[Ykaxute 3HaueHNE OuHOMHAILHOTO KO3 durmenta C(7,0). OIIK-1 H2
39 |YkaxuTe 3HaueHue bmHOMHaNbHOrO K03 durmenta C(7,1). OIIK-1 H2
40 |Vxaxwute 3HaUeHHEe OMHOMHAIBLHOTO K03 durenta C(7,6). OIIK-1 H2
41 |Bribepute 0003HaUCHHE MHOYKECTBA PAIMOHAIBLHBIX YHCEIL. OIlK-1 32
42 |Bribepute 0003HaUCHHE MHOXKECTBA HEHCTBUTEIIBHBIX YHCEIL. OIIK-1 32
43 |Bribepute 0003HaUCHHE MHOKECTBA KOMILJICKCHBIX YHCEI. OIlK-1 32
44 | Nanbl MHOXecTBa A 1 B. Haiitn MHOKecTBO C = ANB. OIlK-1 Y2
45 |Tanbr muoskectsa A u B. Haiitu maoxectBo C = A\B. OIIK-1 y2
46 | Janbl MHOXecTBa A 1 B. Haliti MHOXecTBO C = AXB. OIlK-1 Y2
47 | Ykaxwure 3Ha4eHHe OMHOMHATIBHOTO Koddduimenta C(7,0). OIlK-1 H2
48 |Vxaxwure 3HaueHNEe OMHOMHAIBEHOTO K03 duimenta C(7,1). OIIK-1 H2
49 | Ykaxwure 3Ha4eHHEe OMHOMHATIBHOTO Koddduimenta C(7,6). OIIK-1 H2
13 100 mpeampusTiii HEKOTOPOro MpoduiIs 32 BEITYCKAIOT IPOXYKIMio A, 28 — mpoxyknuio B m 17 —
5g |MPOAYKLMIO C, npu 3TOoM nipoaykuuio A u B Bemmyckatot 9 npennpusartuii, npoaykuuto A u C — 8 OIK-1 3
npeanpusatuil, nponykuuto B u C — 7 npeanpusruii, a Bce Tpu BUAa NpoayKuuu — 3 npeanpusatus. CKOIbKoO
PEINPHUITUH BBITYCKAIOT XOTsl Obl OJTMH U3 IEPEUUCICHHBIX BUJOB NPOIYKIUH?
51 |CBsI3HBIH HEOPHEHTUPOBAHHBIN Ipad 63 MUKIOB, UMEIOIIUI HEe MEHEe ABYX BEPIIHH - ... OIlK-1 Y2
52 |BeckoHeyHbIE MHOKECTBA JEISITCS Ha CUETHBIE U ... OI1K-1 Y2
53 |MHOXk€ECTBO LIENIBIX YHCET OIIK-1 H2
54 |MHOXeCTBO KOMIUIEKCHBIX YHCEI OIlK-1 32
55 |I'pad Ha3pIBaeTCs ... , €CIM KOXKJI0€ €ro pedpo HE OPUEHTHUPOBAHO OIlK-1 Y2
56 |HeopueHnTupoBaHHbII rpad HA3BIBAETCS ..., €CJIU JIOOBIE €r0 BEPIINHBI CBSI3aHbI IIETHI0 OIlK-1 H2
57 |CkonbKo Tpex3Ha4HBIX YHCes, 0€3 TOBTOPEHUH, MOXKHO COCTaBHUTh U3 MHOXKecTBa nudp 1, 2, 3, 4, 57 OIIK-1 32
58 JIyist IpOBEPKHU HAJIOTOBBIM OPTaHOM HEOOXOMMO BBIOpATh 3 mpeanpusTyst u3 6. CKOIBKO CYIIECTBYET OIIK-1 V)
CII0CO00B, KOTOPBIMHU 3TO MOXHO C/IEJIaTh?
59 |CKoibKO YeThIpEeX3HaYHbIX YUCeN, 0€3 MOBTOPEHHH, MOKHO COCTABHTh M3 MHOXecTBa udp 1, 2, 3, 4? OIIK-1 32
W3 100 npeanpusatii HekoToporo npoduist 32 BeITYCKaOT NpoAyKIuio A, 28 — npoaykuuto B u 17 —
60 [TPOAYKLHIO C, npu 3T0oM npoaykuuo A u B BeimyckatoT 9 npennpustui, npoaykuuio A u C — 8 OIK-1 V)

npeanpusiTuid, npoaykuuio B u C — 7 npeanpusTuii, a Bce TpH BUIA NPOAYKIMH — 3 TipeanpusaTus. CKOJIbKO

IPEINPUITUN BBITYCKAIOT IPOIYKIHIO TOJIbKO THIa A?




5.3. MarepuaJbl AJis1 OLEeHKH JOCTHKEHUSI KOMIIeTeHIU
5.3.7. Bonipochl /1Jisl yCTHOTO Onpoca

Ne Coneprxanue Koane- na
TCHIHS

1 |JlomonHeHreM MHOXKECTBA A Ha3BIBACTCS MHOYKECTBO, COCTOSIIIEE ... OIlK-1 32
2 |IlepeceyenneM MHOXeCTB A 1 B Ha3bIBaeTCsS MHOXKECTBO, COCTOSIIIEE ... OIlK-1 32
3 |O6benuHeHneM MHOXKECTB A 1 B Ha3bIBaeTCsI MHOXKECTBO, COCTOSIIIIEE . .. OIlK-1 32
4 |Pa3mMernienneM 0e3 MOBTOPEHHI B KOMOWHATOPUKE HA3BIBAETCS ... OIlK-1 y2
5 |IlepecraHoBKoii €3 HOBTOPEHHI B KOMOMHATOPUKE HA3BIBACTCS . .. OIIK-1 y2
6 [Coueranuem Ge3 MOBTOPEHHI B KOMOMHATOPHKE HA3bIBACTCH ... OI1K-1 y2
7 |Anrebpanyeckoe MpeICTaBICHNE MOTMHOMHAILHOTO KOTMPOBAHUS CBOUTCS K ... OIIK-1 H2
8 |AnreGpanyeckoe mpeacTaBIeHUE KOaUpyrolero MmEorowiena b=01011 umeer By ... OIlK-1 H2
9 |Ilepeuncante Ipyrue COBEpLICHHbIC KOIBI, KpOME Kojia XIMMHHTIA ... OIIK-1 H2
10 |MMruiMkanus J10KHa TOTAA U TOIBKO TOTAA, KOI/a ... OIIK-1 32
11 [Pacnonoxure jorudeckue onepanuy B IOpsiaKe YObIBaHHs IPUOPUTETA ... OIIK-1 32
12 |PacmoioxuTe JJOTHYECKUE ONEPAIMH B IIOPSIKE BO3PACTaHMs IIPHOPHUTETA ... OIlK-1 32
13 |OnpenesnsieMblit TabIUIICH i HCTUHHOCTH JIOTHIECKHIA 371eMeHT f(A) Ha3bIBaeTCS ... OIIK-1 y2
14 |Onpenensemplii TabauIe#t HCTUHHOCTH JIOTHUecKuit aemeHT f(B) HaspIBaeTcCs ... OI1K-1 y2
15 [Onpenesnsiemplii Tabaueil ICTHHHOCTH JIOrHuecKuii anemeHT f(A,B) Ha3piBaercs ... OIIK-1 y2
16 |Yucno nepeolieHOK METKU BepLIMHEL A B anroputMme Jleikerpsl s rpada G paBHO ... OIlK-1 H2
17 [Yucno nepeonenok Metku Bepiunnsl B B anropurme Jleiiketpsl 1ust rpada G paBHo ... OIIK-1 H2
18 |Yucno nepeouecHok Metku Bepuinbel C B anropurme Jeiikerpsl i rpada G paBHO ... OIlK-1 H2
19 |Chopmysnmpyiite 3akoHbI 1¢ MopraHa. OIIK-1 32
20 |Chopmynupyiite 3aKOHBI KOMMYTATHBHOCTH. OIIK-1 32
21 |Chopmynupyiite 3aKOHBI HYJIsI ¥ eJHHHIBL. OIIK-1 32
22 |Yemy paBHO YHCIIO IIEPECTAHOBOK 0€3 IIOBTOPEHUI /15l MHOKECTBA U3 5 3JIEMEHTORB? OIlK-1 Y2
23 |Yemy paBHO 4MCIIO pa3MelieHnii 6€3 MOBTOPEHHU [UTHHOM 4 /Il MHOXKECTBa U3 5 2JieMeHTOB? OIIK-1 y2
24 |Yemy paBHO YUCIO cOUCTaHMI 63 MOBTOPEHMI JUIMHOM 4 [l MHOXKECTBA M3 5 JIEMEHTOB? OIlK-1 Y2
25 |Kakue u3 oneparii "+", """, "*" onpe/eneHbl Ha MHO)KECTBAX IEJIBIX M HATYPAIBHBIX YHCEI? OIIK-1 H2
26 |Kakue u3 onepanmii "*", ":", "\" onpeieieHbl Hda MHOYKECTBAX I[€JbIX U PAllMOHAIBHBIX YUCE? OIIK-1 H2
27 |Kakue u3 onepanmii ":", """ onpe/iesaeHpl HA MHO)KECTBaX PAIIMOHAIBHBIX U ICHCTBUTEIbHBIX YUCEN? OIIK-1 H2
28 |Kakas mapa peGep rpada Ha3bIBACTCS CMEKHOM? OIIK-1 32
29 |Kak BblieTh OCHOBaHHME ISl IPOM3BOJIBLHOTO 3a[aHHOTO oprpada? OIIK-1 32
30 |Cdopmynupyiite HEOOXOAUMBIE U JOCTATOUHBIE YCIOBUS dHaepoBOCTH rpada? OIIK-1 32
31 |3amumure Matpuiry cMexHocTr W TS 3aJJaHHOTO B3BEIIEHHOTO rpada. OIlK-1 Y2
32 |3anmummre MaTpuIly HHIMAEHTHOCTH V AJIsI 33JaHHOTO B3BEHIEHHOTO rpada. OIIK-1 V2
33 |Yem oTnmaroTcs MaTpHIlbl CMEKHOCTH OPHEHTHPOBAHHOTO ¥ HEOPHEHTHPOBAHHOTO TrpadoB. OIlK-1 Y2
34 |Chopmynupyiite anroputm JIeHKCTpsI 1UIs B3BEMIEHHOTO Tpada. OIIK-1 H2
35 |Chopmymupyiite anroputm bemnmana-dopa i B3BEIIEHHOTO rpada. OIlK-1 H2
36 |Cdopmynupyiite anroputm Kpackana mis B3BenieHHoro rpada. OIIK-1 H2




5.3.8. 3aganus a5 npoBepku GopMUPOBAHNS HABBIKOB

Kowmmne-

No Conepxanue nn
TCHIHS
1 |Ha miockoctu 3aganbl MHOkecTBa Touek A, B, C. M3006pazure muoxectso D = (ANB)\C. OIIK-1 H2
2 |Ha mmockoctu 3amanbl MHOXecTBa Touek A, B, C. M306pasute maoxectBo D = AN(B\C). OIlK-1 H2
3 |Ha mmockoctu 3aansl MHOXecTBa Touek A, B, C. M306pa3ute maoxkectBo D = A\BNC. OIlK-1 H2
4 |Haiigure npeacrapnenue coobuenust a=1011, koqupyemoro mHorowienom b=01011. OIlK-1 H2
5 |Haiiaute npeacrasienue coodmenus a=1101, kogupyemoro MHorowieHoM b=01001. OIIK-1 H2
6 |Haiinute npeacrasnenue coodmienus a=0111, koaupyemoro MHorowieHoM b=01101. OIlK-1 H2
7 |Mcrons3yst TaOIHIBI HCTHHHOCTH IPOBEPHTE PABHOCHIBHOCTH (hopmyi (1) u (2). OIIK-1 H2
8 |Mcnosp3ys TabauIlbl HCTHHHOCTH IMPOBEPHTE PABHOCKHILHOCTE hopmyi (2) u (3). OIlK-1 H2
9 |Hcnons3yst TaOIHIBI HCTHHHOCTH POBEPHTE PABHOCHIIBHOCTH (hopmyi (3) u (4). OIIK-1 H2
10 [Mcnmonw3ys Matpuity cMexHocTd W MOCTpONTE KpaTyaiiimii OCTOB B3BelIeHHOro rpada G. OIlK-1 H2
11 |Mcnoms3ys MaTpuiry cMexHocTH W HaliinTe MaKCHMAaJIbHBIN TOTOK B3BEIIEHHOTO rpada G. OIIK-1 H2
12 |Mcnonw3ys Matpuity cMexHocTH W MOCTPOTE CTATHBAIOIIEE AepeBO B3BelIeHHOro rpada G. OIlK-1 H2

5.3.9. Bonipocsl Jist KOHTPOJIbHOI (pacdeTHO-rpaduueckoii) padoTnl

He npexycmorpeno




5.4. Cucrema oleHUBAaHUSA JOCTHKEHUS KOMIIETEeHIIN I

5.4.1. OueHka 10CTHKEeHHs] KOMIIETEHIUIi B X0/1€ l'lpOMG)KyTO'—[HOﬁ aTTeCTalu

I/IH,HI/IKaTOpLI JIOTHIKEHHS] KOMIIETEHITUI

Howmepa Bomnpocos u

Kon

Copnepxanue

BOIIPOCHI K
9K3aMEHY

3a/1a4u K
9K3aMEHY

OIIK-1 Cnocoben NPUMEHATL €CTECTBEHHOHAYYHbIC U OGLLIGI/IH)KCHepHLIe 3HaHUA, METOAbl MATEMATUYCCKOT'O aHaIM3a U
MOJCIINPOBaHUA, TECOPETUYECKOTO U SKCIICPUMEHTAJIBHOTO HUCCIIEA0OBAHUS B HpO(l)eCCI/IOHaJILHOﬁ JACATCIbHOCTHU

32 OCHOBBI JHCKPETHOW MaTeMaTUKU 1,4,7,10
pelath CTaHIapTHBIC NPO(hECCHOHANBHBIE 3a/1a4H C IPUMEHEHUEM METOJI0B 258 11
V2 | aumckpeTHON MaTeMaTUKU T
OPUMEHEHHS €CTECTBEHHOHAYIHBIX U OONICHH)KCHEPHBIX 3HAHUI B 369 16
H2  |opodeccnoHanbHOM NeSTENBHOCTH n




5.4. Cucrema olleHUBAHUA JOCTHKEHUA KOMIIETEeHIN I
5.4.2. OueHka 10CTHKEHHS KOMIIETEHIHII B X0/1e TeKYLIero KOHTPOJIst

WHaukaTopsl JOTHKEHUS KOMITETEHIMI

Howmepa BonpocoB u 3agau

BOIIPOCHI | 3a/auu ISt
BOIIPOCHI
Kog Conepxanue YCTHOIO | IIPOBEPKH
TECTOB
ormpoca HABBIKOB
OIIK-1 CriocoGeH pUMEHSTh €CTECTBEHHOHAYYHbIE M OOICHHKEHEPHBIE 3HAHMS, METOIbl MATEMAaTHYECKOrO aHAIN3a 1
MO/JICTIMPOBAHUSI, TEOPETHUCCKOTO U IKCIIEPUMEHTAILHOTO UCCIICAOBAHUS B IPOGECCHOHATBHOMN eI TCIbHOCTH
1, 4,7, 10,
11, 16,19,
21, 23,26, | 1-3,10-
32 |OCHOBBI AMCKPETHON MAaTEMATHKH 29, 30, 32- |12, 19-21,
34, 41-46, 28-30
50, 54, 57,
59
2,5,9 12,
14,15, 17,
20, 22,25, | 4-6,13-
yy [pewate CTaNHIIapTHI)Ie npodeccuoHabHbIC 3a[a4l C IPUMEHCHHEM METO/I0B 28 35.37. |15, 22-24,
JMCKPETHOM MaTeMaTHKU 44-46, 51, 31-33
52, 55, 58,
60
3,6,8,13,
N .| 18,24,27, | 7-9,16-
[[p [TPHMEHEHHS ECTECTBEHHORAYTHEIX 1 OOILEHHIKEHEPHBIX 3HAHUM B IPO(ECCHOHAILHOM 31 3840, |18, 25-27. 112
JIEATETBHOCTH 47-49, 53 3436
56




6. YueOHO-MeTOAMYECKOE 00ecIeueHre JUCIUIIIHHBI
6.1. Pexomenagyemas qureparypa

Bbubnnorpadudeckoe onucanne

Bupg uznanus

KnexoskuH I'. A. BBeneHne B mepeyrcInTeIbHYI0 KOMOMHATOPHKY [ DNEKTPOHHEIH pecypc]: yaeOHoe
nocobue / KiexkoBkud I'. A. - Cankt-IletepOypr: Jlaub, 2022 - 228 ¢. [OU] [DBC Jlans] URL:
https://e.lanbook.com/book/206609

YueOHoe

I'amkos, C. b. /luckpernas MaTemMatyka : yaeOHHK Ut By30B / C. b. I'amrkoB. — 3-e u31., HCTIp. ¥ JOI. —
Cankr-IletepOypr : Jlans, 2025. — 520 c. [OU] [OBC Jlans] URL: URL:
https://e.lanbook.com/book/451232

VYuebHoe

I'anmuesa, A. B. [luckpeTHas MaTeMaTHKa : yaeOHOe ocobue st By30B / A. B. 'annuena, A. B. 'annues.
— 2-e u3n., crep. — Cankr-IlerepOypr : Jlanp, 2024. — 160 c. [DU] [OBC Jlans] URL: URL:
https://e.lanbook.com/book/382370

YueOHoe

OneMeHTHI AUCKPETHOH MaTeMaTHKH (MHOXECTBA, JTOTHKA, Tpadbl, KOMOMHATOPHKA) : yaeOHO-
METOJHYECKOE TI0COOUE sl CTYJCHTOB I'YMaHHTapHO-IIPABOBOTO (haKysIbTeTa 3209HOI (POPMBI 00YUCHUS 11O
Harpasiernto 09.03.03 - "IIpuxnagaas nHpopMaTuKa" nmpodmis - "IpuknagHas nHGOPMATHKA B
menemkmente" / coct.: C.H. Jlementnes, A.C. HecHOKOB.— DiieKkTpoH. TekcToBbie fAaH. (1 daitn : 1022 K6)
.— Boponex : Boponexckuii [AY, 2014 .— URL:http://catalog.vsau.ru/elib/books/b92851.pdf

Mertonnueckoe

DOeMeHTHI IUCKPETHOW MaTeMaTHKH (MHOXECTBA, JIOTHKa, Tpadbl, KOMOMHATOPHKA) [ DIIeKTPOHHBIH
pecypc]: MeToquuecKue yKa3aHus Uil CAMOCTOSITEIbHONW pabOoThl 00YYalOIIUXCs TT0 HANIPABICHHUIO
noarotoBku: [puknagHas mHbOpMaTHKA PO - MHGOpPMaMOHHBIE CHCTEMBI H TEXHOJIOTHH B
MeHemkmenTe ATTK / BopoHekckuii rocyiapcTBeHHBIN arpapHblid yausepcurer ; [coct.: B. I1. Ilaukwii, A.
E. [Tonog, I1. B. Mockanes] - Bopone:x: Boponexckuii rocynapcTBeHHBbIH arpapHblil yausepcurert, 2019
[TIT] URL: http://catalog.vsau.ru/elib/metod/m152671.pdf

MeTtoanyeckoe

Vne3bpko A.B. Ilopsaok orleHMBaHUS Pe3yabTaTOB JOCTHKEHHUSI KOMIIETEHLIUNA: METOANUYECKUE MaTepHUalIbl
JUTSI OCHOBHOM 00pa3oBaTebHOM mporpaMMsl 1o Hampasienuto: 09.03.03 Ipuknaanas nHpOpMaTHKA,
npoduib: MHpopmanmonnsie cuctemsl U TexHonoruu B MmeHemkmente AITK / A.B. Ynesbko, C.A. Kyrnes,
A.A. Tonctsix. — Boponex: B'AY, 2019. —24 c.

Mertonnueckoe

VIIE36K0 A. B. IIOpsI0K (POPMUPOBAHNS KOMIICTCHINI: MCTOMYCCKIC MaTepHallbl U5l OCHOBHOM
o0Opa3oBaTeNbHOM MporpaMMbl OakanaBpuata o HampasieHuto: 09.03.03 IIpuknanHas nHpopmaTuka,
npodms: MHpopManmnoHHbIe cucTeMbl U TexHosorun B MeHekMeHTe AIIK / A.B. Viessko, C.A. Kynes,
A.A. Toncteix. — Boponex: BI'AY, 2019. -39 ¢

Mertonnueckoe

Bectauk Boponexckoro rocynapctBennoro yuusepcureta. Cepusi: @uzuka. Maremarnka: [Hay4qHbIH
)ypHa| / penxon.: bae A.Jl. (tin. pex.) u np. - Boponex: BopoHeKCKHiA TOCYIapCTBEHHBIH YHUBEPCHTET,
2020 [D1] URL: https://elibrary.ru/contents.asp?titleid=9761

Iepuoguueckoe

6.2. Pecypcnl cetu UnTepHeT
6.2.1. DiekTpoHHBIE OMOIHOTEYHBbIE CHCTEMBbI

Ha3Banue

Jlanp

ZNANIUM.COM

IOPAUT

IPRbooks

E-library

o|v|sr|lw|dv|R|Z

OnekrponHas 6ubmmoteka BIAY




6.2.2. [Ipodeccuonanbubie 6a3bl JAHHBIX U HH(POPMALMOHHBbIE CHCTEMbI

Ne HasBanue Pasmemenue
1 |CopaBognas npaBoBas cucrema ['apaHar http://www.consultant.ru/
2 |CnpaBounas npaBoBas cucteMa Koncynbrant [Tmoc http://ivo.garant.ru
6.2.3. Caiitbl 1 MvHGOPMALIMOHHBIE TOPTAJIbI
Ne Haspanue Pasmemienue

https://math.ru/lib/book/djvu/bib-kvant-15/Kv07-
BBenenue B TeopHIo rpymnn

1 80 Vvedenie V Teoriyu Grupp P.S.Aleksandrov.djvu

2|TlapasoKchl TEOPHH MHOXKECTB https://math.ru/lib/book/pdf/mp-seria/book.20.pdf

3|IIpumepbl METPHIECKHX TIPOCTPAHCTB https://math.ru/lib/book/pdf/mp-seria/book.16.pdf

4 aneMeHTLI Teop]/H/[ rpa(I)OB U MX TeXHHUCCKIE npnﬂo)}(e]—[ym TP /7WIHTUUVY.CUUL. TU/TESUUTLE/O LL7TOOU LL7TIICS/IStU=
Hhiorl1Q ndf




7. MaTepuaJIbHO-TeXHUYECKOE M IPOrpaMMHOe o0ecriedeHne JUCIUIIMHbI

7.1. llomenenusi AJis1 BeJleHUs1 00pa30BaTeJBLHOI0 MMpoIecca U 000pya0BaHHue

HanMenoBanue mnoMelieHuid Uil IPOBEICHUS BCEX BHIIOB
y4eOHOH NeqTeIbHOCTH, IPEIyCMOTPEHHOH Y4eOHBIM IIIaHOM,
B TOM 4YHCJI€ TIOMEIIEHHs AT CaMOCTOSATENbHON paboTshl, ¢

Anpec  (MECTOIOJIO)KEHHE)  TOMELICHWH  JIJIs
MPOBEIEHNST BCEX BHUIOB Y4eOHOW MEATETHHOCTH,
NpeIyCMOTPCHHOM y4eOHBIM TulaHoM (B ciy4ae

Ne o .
yKa3aHWEM TIepeuHs] OCHOBHOTO OOOpYHOBaHMs, y4eOHO-|peanm3anuun o0pa3oBaTEeIbHON MPOTPAMMBI B CETEBOM
HANIIHBIX  TIOCOOMIT M WMCHOJB3yeMOro IMPOrpaMMHOrO  [(opMe IOMOJHUTENBHO YKa3bIBAaCTCS HAMMCHOBAHUC
obecnieyeHus OpTaHu3aIHH, ¢ KOTOPO 3aKIF0UEH OTOBOD)
YdueOHast ayIuTOpHs s TPOBEACHUS YISOHBIX 3aHITHI: N

YAHTOP N A POBCI i Boponexckas o6nacts, r. Boponex, LleHTpanbHbIi
KOMILJIEKT y4eOHOH MeOemH, IEMOHCTPAIMOHHOE .
paiion, ynuua Tumupszesa,
1 |obGopynoBaHue, yaeOHO-HATIAIHBIE TOCOOUS B BUIE oM 13
npe3eHTanuii, nporpamMmmuoe obecrnedenne: MS Windows, MS
Office
N Boponexckast 001actb, r. Boponex, LlenTpanbHblit
YuebHast ayAuTOpHUs Al IPOBEIEHHS YUeOHbBIX 3aHITHIL: .
. paiion, ynmuua Tumupsizesa,
2 |KOMIUTEKT y4eOHOH Mebenu, AEMOHCTPAIIHOHHOE oM 13
o0opynoBaHue, y4eOHO-HATIISAHBIE TOCOOUS
YdueOHast ayIUTOPHS sl TPOBEACHUS YISOHBIX 3aHITHI:
KOMIUICKT y4eOHO# MeOesr, KOMBTIOTEPHI C BO3MOXKHOCTHIO
noakiroueHns K "MHtepHeT" 1 obecrieueHneM 10CTyma B Poccwmiickas eneparmst, Boporexckas ob6macTs,
3 |2UOC; nporpammuoe obecnieuenue: MS Windows, MS Office , |ropozackoii okpyr ropoa Boporesx, ropoa BopoHex,
DrWeb ES, 7-Zip, MediaPlayer Classic, Google Chrome / yiuia Mugypusa, gom 1
Mozilla Firefox / Internet Explorer, ALT Linux, LibreOffice,
AST Test, Mathcad
ITomenieHwe U CAaMOCTOSTEIFHOM PabOThHI: KOMIUIEKT YIeOHOMH
Me0el, KOMBTIOTEPHI C BO3MOXKHOCTBIO MOAKITFOUCHUS K Poccuiickas ®enepanus, Boponexckas o0nacts,
4 "UuTepHer" n obecnieueHneM poctyna B JMOC; nporpaMMHOE  [TOpoJIcKOl OKpyYT Topoa Boporexk, ropon Boponex,

obecrnieuenue: MS Windows, MS Office , DrWeb ES, 7-Zip,
MediaPlayer Classic, Google Chrome / Mozilla Firefox /
Internet Explorer, ALT Linux, LibreOffice, AST Test, Mathcad

yinuia Muuypuna, tom 1, a.: 113, 115, 116, 119, 120,
122, 122a, 126,219 (c 16.00 mo 20.00)




7.2. IlporpaMmMHoOe o0ecnieueHne

7.2.1. IlporpaMmmHoe odecnieyeHue 001Eero Ha3HAYEHUS

Ne HasBanue Pasmemenue

1 |Onepannonnsie cucremsl MS Windows /Linux /Pex OC TIK B nokanbHOM cetn B[AY
2 |Makersl opucubix npmtoxennii MS Office / OpenOffice/LibreOffice I1K B nokanbHOH cetu BI'AY
3 |Iporpammsl as1st mpocmotpa (aiiioB Adobe Reader / DjVu Reader I1K B nokanbHO# cetu BI'AY
4 |bpay3epsi SIHnekc Bpaysep / Mozilla Firefox / Microsoft Edge I1K B nokanbHO# cetu BI'AY
5 |AnTuBupycHas nporpamma Drweb ES 1K B nokansHOM cetu BIAY
6 |IIporpamma-apxusarop 7-Zip IIK B nokanpHOi cetn BITAY
7 |Mynstumenua npourpsiarens MediaPlayer Classic IIK B nokanbHO# cetu BI'AY
8 |Ilnardopma omaiin-o6y4enus eLearning server IIK B nokanbHOi cetn BITAY
9 |Cucrema kommbiotepHoro tectupoBanus AST Test IIK B nokanbHOM cetu BI'AY

7.2.2. CnennuaJu3upoBaHHOe MPOrpaMMHOe obecrieueHue

Busyasnbnsriii ST i MoxenupoBaHus AMHAMUYECKHX cUcTeM VisSim

TIK ayx. 16, 18 (K9)

Mopysb peneHus ONTHMHU3AHOHHBIX 3a1a4 Open Solver

IIK B nokansHOM cett BTAY

Tlaker craTucTHyYecKoi 00pabOTKH JaHHBIX Statistica

[IK B nokanpHOM cetrt BTAY

IInardopma 1C v7.7/8

IIK B nokansHOM cett BTAY

(S0 IE= VR B \ON N

TIIIIT mist pereHus 3a1a4 TEXHUYECKUX BbIUKCiIeHUit Matlab 6.1/Scilab

1K Ha kadenpe DIEKTPOTEXHUKU




8. Me:xxnucuunjuHapHble CBSI3H

B3auMocBs3aHHbIE IUCIMILUIMHBL .
Kacgenpa, Ha koTOpOIt penogaeTcst Ilonnuce 3aBenyroLEro

HCIUIUIMHA kadeapoit
Kon Hassanune et benp

HudopmarmorHOT0o 0obecredeHus u 7
b1.0.15 AnropurMuszanys 4 IporpaMMUpPOBaHUE $op =
MOJIETIMPOBAHUS arPOIKOHOMUYECKHUX CHCTEM




[punoxenne 1

Jluer nepuoanyecKnX NPpoBEpPoOK padoyeii mporpaMmbl U HHGOPMALUS 0 BHECEHHBIX H3MEHEHHUSIX

JIOJKHOCTHOE JIHIIO,
MIPOBOJTUBIIIEE ITPOBEPKY
®.1.0., 101KHOCTE

Jlarta

IMotpebHOCTH
B KOPPEKTUPOBKE YKa3aHHEM
COOTBETCTBYIOIIUX Pa3eNnoB paboueii
HpOrpaMMel

Wubopmarys 0 BHECEHHBIX H3MCHEHHAX

3aB. Kadempoit
JILA. IlIumkuHa

IIpotokoin NelO ot
02.06.2026 .

Her
Paboyas mporpaMMa akTyanu3upoBaHa
Ha 2026-2027 y4eOHbIN ro,

Her
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