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Pabouast nporpamMma JUCHUIUIMHBI pa3paboTaHa B COOTBETCTBUHU C:

- ®enepanbHbiM 3akOHOM OT 29 nekabps 2012 roma Ne 273-03 «O6
oOpazoBanuu B Poccuiickoit denepanum».

- @OenepanbHBIM TOCYJAPCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM BBICILIETO
oOpazoBaHusi - OakajaBpuar no HamnpasiaeHuto noaroroBku 09.03.01 -
NudpopmaTtnka ©  BBIUMCITUTENbHAS  TEXHHWKA, YTBEPKICHHBIH  MPUKA30M
MunuctepcTBa Hayk H BbIciiero oopasoBanus Poccuiickoit denepannu Ne 929 ot
19 centsi6ps 2017 r. 3apeructpupoBanbiii B Muntocte 10 okTsa6ps 2017 roxa, per.
HoMep 48489.

- y4eOHBIM TUTaHOM (OYHOM, 3a04HOM (opM O0OyUeHMS) IO HaIMPaBICHUIO
noarotoBku 09.03.01 MudopmaTrka v BEIYUCIUTEIbHAS TEXHUKA.

Pabouast mporpaMm JUCHUIUIMHBI BKIIIOYAaeT B ce0sl OLICHOYHBIE MaTepHalIbl
JUTSI IPOBEACHUS TEKYIIIETO KOHTPOJIA YCIEBAEMOCTH U IMIPOMEKYTOUHOM aTTeCTaINH
no aucuuiUimHe (m.8 @OHJ OIECHOYHBIX CPEICTB ISl TPOBEACHHS TEKYIIETO
KOHTPOJISI yCIIEBAEMOCTH, TPOMEXKYTOYHOW aTTecTallid MO0 UTOraM OCBOCHUS
TUCITUTLIAHBI )

Astop PemetnukoB A.B. K.X.H, noueHT kadeapsl YTCII

(vkazams OHO, yuenyro cmenens, yueHoe 36anue uu 00INCHOCMb)

[Iporpamma opoOpena Ha 3acenanud  kKadenpel  MHpopManmoHHBIX
TEXHOJIOTHH, JJIEKTPOIHEPTeTUKH H cucteM ympasieHus (mpotokon Ne 10 ot
16.05.2020 r.).



1. IlepeyeHp NJIAaHHUPYEMBIX pe3yJbTATOB OOy4YeHHs] MO IMCHUILIMHE,
COOTHECEHHBIX ¢ IJIAHUPYEMBLIMH pPe3yJibTaTaMH OCBOECHHUS 00pa30BaTeIbHOM
nporpammsl (Llesin ocBoOeHUs TUCHMIIIIMHBI)

1.1. enssmMu OCBOEHUS QUCHUIUIMHBI «/IUCKpETHAS MAaTEMATUKA» SIBJISTFOTCSL:

— oOyueHHe METOoJaM pEIICHUs 3aJad, XapaKTepHbIX JUIsl JAUCKPETHOMU
MaTeMaTUKH, 1 COOTBETCTBYIOIIEMY MBIIIJICHUIO.

3agauamMu OCBOEHUS TUCHUIUIMHBI «/[MCKpeTHAas MaTeMaTUKay SIBJISIOTCS:

— Tpebyercs naTh He0OXO0IMMBbIH 3armac 0a30BbIX 3HAHUM 1O OCHOBHBIM pa3jiesiaMm
JTUCKPETHON MaTeMaTUKU, OOYUYUTh palldoOHATbHOMY U 3 ()EeKTUBHOMY
UCIIOJIb30BaHUIO MOJYYEHHBIX 3HAHUI MPU PELICHUH TUIIOBBIX 3a/1a4 10
IUCKPETHOW MaTEMATHUKE;

— c(hopMupOBaTh Y CTYICHTOB MIPEACTABICHUE O TUCKPETHOM MaTEMaTHUKE KaK O
Croco0e U3y4eHus MUPOKOTro Kpyra 00bEKTOB U MPOIECCOB,
XapaKTepU3YyIOUIUXCSl OTCYTCTBUEM CBOICTB HEMPEPHIBHOCTH;

— JIaTh MPEJICTABICHUE O MATEMATUUYECKOM MOJAEIHPOBAHUU C TTOMOIIBIO
JUCKPETHBIX YCTPONUCTB MH(DPOPMAITMOHHBIX U BEIYUCIUTEIBHBIX IPOLIECCOB U
IPOLIECCOB YIIPABJICHUS,

— copMupoBaTh 3HAHUS, YMEHUS U HABBIKU UCTIOJIb30BAHUSI OCHOBHBIX MOHSATHIMA
KOMOWHATOPHUKH, TEOPUU T'padoB, TEOPUH TUCKPETHBIX (PYHKIIUIT B
MPOTPaMMHUPOBAHUU U UHPOPMAITUOHHBIX TEXHOJIOTHSIX.

1.2. Ob6mactu npodecCHOHAIBHON  JEATEIBHOCTH U (WJIM)
MpoECCHOHATEHON ~ JCATEIBHOCTH, B  KOTOPHIX  BBITYCKHHKH,
porpamMmy, MOTYT OCYIIIECTBIIATH MPOPECCUOHAIBHYIO JIEATEILHOCTh:

- 06 Céa3b, uHgopmayuoHuvie U KOMMYHUKAYUOHHbIE MEXHONLo2UulU (8 cgepe
NPOEKMUpOB8anUs,  paspabomku,  GHeOpeHus U  IKCHAyamayuu  cpeocme
BLIYUCTUMENLHOU — TMEeXHUKU U UHQOPMAYUOHHLIX — CUCMEM, YNPAGNEeHUs  UX
HCUZHEHHBIM YUKITIOM).

cdepsl
OCBOUBIIIHE

1.3. K OCHOBHBIM 3ajayamM HU3y4E€HHUsS AUCLUILIMHBI OTHOCUTCS NOJATOTOBKA
oOyJarouxcsi K BBIIOJIHEHUIO TPYJIOBbIX (QPYHKIUH B COOTBETCTBHHM C
Mpo(EeCCUOHAIbHBIMU CTaHAAPTAMHU:

OO600LICHHBIE TPYJIOBBIC (YHKIUH TpynoBeie QpyHKIMH
Kon n HaumeHOBaHue By pyrK A LI
YPOBEHBb
npodeccroHaIEHOTO YPOBEHb
KOJ | HaMMCHOBaHHUE HaMMEHOBaHHUE KOJl (moaypoBeHb)
CTaHIapTa KBaTHpUKaum
KBAJTU(DUKAIHA
06.001 Amnanms
TpeboBaHuUil K
IIporpammuct ) 6 p D/01.6
[IpodeccronanbHbit PaspaGoTka MIPOTPaMMHOMY
. o0ecIIeueHHI0
Lo crammapt - TpeGoBaHui 1 6
HPOFPaMM“CTV ) D | mpoextupoBaHue Pazpabotka
TBEPIKICHHBIH
YTBEPKIE IpOrpaMMHOIO TEXHUYECKUX
PHKa30M .
puKaso obecneueHus cr[e]_[p](ppmauyn/] Ha
MuHKCTEPCTBA Tpyaa U 6 D/02.6
N MPOrpaMMHBIE
COILIMAJIbHON 3aIIUTHI
o KOMIIOHEHTBI ¥ UX
Poccuiickoit denepannu N
B3aMMOJeHCTBHE




O0001eHHBIE TPY10BbIE (QYHKIMH

Tpynossie GpyHKIMN

Kon u HanmeHnoBanue
npo¢heCCHOHATBHOTO
cTaHaapra

ypOBEHb

KO HanMCHOBaHHC

KBaTH(pUKAIIN

HauMCHOBAHHC

YPOBCHB
(momypoBeHb)
KBaJuuKanuu

Koo

ot 18 HosOpst 2013 1. N
679H (3aperucTpupoBaH
MuHuctepcTBOM
octunuu Poccuiickoi
Oeneparn 18 mexadps
2013 r,,
perucTpaioHHbIi N
30635), c u3MeHeHNEM,
BHECEHHBIM IIPHUKa30M
MuHucTepceTBa Tpyaa U
COLIMAJIEHON 3aIUTHI
Poccuiickoit ®enepanuu
ot 12 nexabps 2016 r. N
727H (3aperucTpupoBaH
MuHuctepcTBOM
roctunuu Poccuiickoi
®enepanun 13 sHBaps
2017 r.,
perucTpaioHHbIi N

45230)

IIpoexTupoBanue
MIPOrPaMMHOTO
obecrieueHust

D/03.6

1.4. Komnerenuu oOydaronierocsi, (opMupyeMble B pPe3yJlbTaTe OCBOCHHS

JTUCIATIIAHBI
HanmMmeHnoBanue Kox n HammeHoBanmne Kon n Ilepeuennb
KaTeropum (rpynmsbi) KOMIIETEeHIINii HAaNMMEHOBaHHe IUVIAHUPYEMbIX
KOMIIEeTEeHINii HHIMKATOpAa pe3yJbTaToOB
JOCTHKEHUS o0yueHust
KOMIIETEeHIINH




CucreMHoO€E 1
KPUTHYECKOE
MBIIIJICHUC

VYK-1. Cnocoben
OCYLIECTBIIATh IIOUCK,
KPUTUYECKHUM aHAJIU3 U
CHHTE3 HH(pOpMaluH,
IPUMEHSITD
CUCTEMHBIN IIOIXOL
JUISl peIIEHUs
IIOCTaBJICHHBIX 3a7a4

VK-1.1. 3uars:
METOJIMKH MOKCKa,
cbopa u 06paboTKu
nHpopMmanuu;
aKTyaJbHbIC
WUCTOYHUKU
uHpopmanuu B chepe
po¢eCCHOHATBHON
JeSITeTbHOCTH;
OCHOBHbI€ ITPUHIIUITBI
U METOJIBI
CHUCTEMHOI'0 aHaJIK3a.
VK-1.2. Ymers:
MPUMEHSITD
METOAMKH MTOHCKA,
cbopa u 00paboTKH
uH(popMaLuu;
HaXOIUTh U
OCYIIECTBIISATh
CHCTEMaTH3AIIHIO,
KPUTHYECKHI aHaIHn3
U CUHTE3
uHpopmanuu,
IIOJIyYEHHOM U3
pa3HbIX UCTOYHHUKOB;
MPUMCHSITh
CUCTEMHBIN TOIXO]]
JUTSL pEeUIeHUs
MOCTaBIIEHHBIX 3a7a4
HaTpaBJICHUS
HOJTOTOBKH.

VK-1.3. Bnanerts:
MPAKTUIECKIUMHU
HaBBIKAMU TIOMCKA U
aHanM3a v CUHTE3a
uH(popMaLnu;
METOJIUKOMN
CHCTEMHOTO TOJIX0/1a
JUTSI pEIICHUS
MOCTAaBJICHHBIX 32144
HaTpaBIICHUS
MIOJITOTOBKH.

3HaTh:

METOJIMKH MTOMCKA,
cbopa u 06paboTKn
uHdopmanuu;
aKTyaJIbHbIC
UCTOYHUKHU
uHpopmanuu B cepe
npodeccuoHaTbHON
NeSITebHOCTH;
OCHOBHbBI€ ITPUHITUIIBI
Y METOJIbl CUCTEMHOTO
aHayu3a.

YMers:

IPUMEHSTh METOIUKH
noucka, coopa u
00paboTKu
UHpOpMaLnY;
HAXOJWTh U
OCYIIECTBIISATH
CHCTEMaTH3aIIHIO,
KPUTHYECKUI aHATH3
U CUHTE3
uHpopmanuu,
IIOJIyYEHHOU M3
pa3HbIX UICTOYHHUKOB;
PUMCHSITh
CUCTEMHBIN MOJXO0
TUTSL pEIIeHUS
MOCTaBIIEHHBIX 3a7a4
HaTpaBJICHUS
MOJITOTOBKHU.
Bnaners:
MPAKTUIECKUMHU
HaBBIKaMU TIOUCKA U
aHa/M3a U CUHTE3a
nHpopmanuu;
METOUKOMN
CHCTEMHOTO TI0JIX0/1a
JUISL peIIeHuUs
MTOCTABJICHHBIX 3a/1a4
HaIpaBJICHUS
MTOJITOTOBKH




EcrecTBeHHOHay4HbIE
1 00IIIENHKEHEPHBIC
3HAHUSA

OIIK-1. Cocoben
PUMEHSTh
eCTeCTBeHHOHay‘-IHBIe
1 OOIIEHHKEHEPHBIE
3HaHHUA, MCTO/bI
MaTeMaTH4eCKOro
aHajau3a u
MO/JICITHPOBAHHUS,
TEOPETUYCCKOTO U
OKCIEPUMEHTAIBHOIO
HCCJICOOBAHUS B
podeCCHOHATBHOR
JEATENLHOCTH

OIIK-1.1 Ilpumensier
3HAHUS Pa3/IeyoB
BBICILIE MAaTEMATHKH
JUTSL pEIICHUS
TEOPETHUUECKUX U
NPUKIATHBIX 3a7a4
npodecCHOHATBLHOM
JESITEIIbHOCTH
OIIK-1.2 IIpumensier
3HAHUS 3aKOHOB
(bu3MKY 175 pereHust
TEOPETUYECKUX U
MPUKIIAIHBIX 3a/1a4
npo¢eCCHOHAIBHON
JIeATETbHOCTH
OlK-1.3 NpumeHnsaet
3HAHWA 3aKOHOB
SN1EeKTPOTEXHUKHN U
3/IEKTPOHUKN aNA
peleHuns
TeopeTnvyeCkmnx n
NPWKAagHbIX 33434
npodeccnoHanbHOM
LeATeNbHOCTU

3HaTh!

- IpeAMET, 3aJa41 U

CTPYKTYpY MpeaMeTa

«MartemaTukay;

- TUHEHHYI0 anredpy;

- aHAJIUTHYECKYIO

TEOMETPHIO Ha

IUIOCKOCTH U B

MIPOCTPAHCTBE;

- TEOPHUIO MPEJIEIIOB;

- muddepeHmraIbLHoe

UCUHCIICHHE;

- HHTETPaJIbHOE

UCUHCIICHHE;

- METOJIBI PEIICHUS

muddepeHIanTbHBIX

YPAaBHEHUU;

- TEOpHIO PYHKIUI

KOMILUIEKCHOTO

IIEPEMEHHOT0;

- pSABL U UX

IPUMCHCHHE

- TEOPHUIO

BEPOSITHOCTEH.

YMeTs:
- pemarp 3a1auu,
KaK
WJLTIOCTPUPYIOIIHE
TEOpPETUYECKHE
MTOJIOKEHHUSI, TaK H
HOCSIIHE
MIPUKJIATHON
Xapakrep;

- HaXOJIUTh pELICHHE
3aJjauu UIu
JI0Ka3aTeNbCTBO
TEOPEMBI;

- IPUBOJUTH
MPUMEPHI 1
KOHTPIPUMEPHI K
OCHOBHBIM
OIIpEACIIEHUsIM U
TeopeMaM Kypca
MaTeMaTHKU

-CaMOCTOSITEJIBHO
HCIIOJIb30BaTh
MaTeMaTUYECKUU
anrmapar,
COZAEpPIKALLIMICSA B
JUTEPATypE 1O
MIPUKJIATHBIM
HayKaM, pacIIUpATh
CBOU
MaTeMaTHYECKUE

TINORLIOAOIIIAg




obrenpodeccuoHaTbHbIC

OIIK-9. Crocoben
OCBaMBaTh METOIUKH
HNCITOJIb30BaHUsL
IPOrPaMMHBIX
CpeIICTB JUIA pemeHI/m
NPaKTHYECKHX 3a1a

OIIK-9.1
AHanu3upyer
(byHKIMOHATBHBIE
BO3MOXKHOCTH U
00JacTb IPUMEHEHUS
CYIIECTBYIOIINX
IPOTPaMMHBIX
CpencTB

OIIK-9.2 Bribupaer
pOrpaMMHBIE
CpeACTBa st
penieHus
NPAaKTUYECKHX 3a/1a4
Ha OCHOBE
BCECTOPOHHETO
aHaJIM3a U CPaBHEHHS
XapaKTePUCTHK
OIIK-9.3

Db dexTrBHO
UCTIONB3YeT
CYIIECTBYIOILIUE
IPOTPaMMHBIE
cpeacTBa ISt
peneHus
NPaKTHYECKHX 33]a4

3HaTh:

B nonHoit Mmepe
BJIJICET
MaTeMaTUYeCKUMU
3HaHUSIMU, OTIIMYHO
3HaeT
(dhyHIaMeHTaIbHBIE
MOJIO’KEHHUSI OCHOBHBIX
MOHSTUH B
COOTBETCTBUHU C
IIpOrpaMMon Kypca
BBIUMCIIUTENbHAS
MaTeMaTHKa.
YMeTs:

be3ynpeuno moxer
pelaTh 3aa41 1
JTIOKa3bIBaTh TEOPEMBI.
Bnanets:

HaBBIKAMH PEIICHUS
3a/1a4 u
J0Ka3aTeIbCTBAMHU
MTOJIOKEHU .

2. Mecto nucuuniannbl B cTpykrype OIIOII

Hucuummuna  b1.JI(M).b.25

((I[I/ICerTHaH MaTCMaTHuKa»

peamusyeTcs B

pamkax «O0s3aTenbHas yacTh biioka 1» mporpaMMel OakanaBpuara.
JucruminHa mpenojiaeTcs o0ydJaronuMcs 1Mo o4Hoi ¢opme oOydeHus: B 4-M
ceMecTpe, 1o 3a04HOol hopMe 00yUeHHs B 5 ceMecTpe.
JucnuminHa «J{uckpeTHass MaTeMaTHKay SBISETCS MPOMEKYTOYHBIM 3TAIlOM
dbopmuposanus komneteHuil YK-1, OIIK-1, OITK-9 B mpornecce ocBoenust OTTOIN.
JucnuminHa «J{uckpeTHass MaTeMaTiKa»y OCHOBBIBASTCS HA 3HAHUAX, YMEHUSIX

U HaBBIKaX,
«Du3uka»,

HU3Yy4YCHUS  AWCHUIIIINH

«Teopernueckass MeXaHHKa»
«IHTEpHET-TEXHOIOT UM,

NPUOOPETEHHBIX MNPU MU3YYEHUH JUCHUILIMHBI

«MareMaTHuka,

U SBIIETCS TNPEAIIECTBYIOIIEH IS

«CTpYKTYpBI U aJTOPUTMBI 00paOOTKU JaHHBIX».

®dopmoii MPOMEXYTOUYHOM aTTECTallMK 3HAHUN O0y4yaeMbIX MO OYHOU (hopme
oOy4eHHs SIBISIETCS DK3aME€H B 4-M cemecTpe, Mo 3a04yHoil (opme oOyueHus —
AK3aMEH B 9-M CEMECTpE.

3. O0beM QM CHUNIMHBI
OO0mast TpyJ0eMKOCTh JAUCIUIUIMHBI COCTaBlsAeT 4 3adyeTHble enuHuibl (144
aKaJeMHUYECKHX Yaca), B TOM YHCJIC

o4yHasi popma o0yUeHHus :

«OnepaiMoHHbIE  CUCTEMBI,

Cewmectp

JICKIIMH

18

J1a00paTOPHBIE 3aHSITHS




CEeMUHAPbI U MPAKTUYECKHUE 3aHATHUS 36
KOHTPOJIb: KOHTaKTHas paboTa 0,3
KOHTPOJIb: CAMOCTOsITEIbHAs paboTa 35,7
pacyeTHo-rpaduieckre paboThl, KypCOBBIE paOOThI (ITPOCKTHI): KOHTAKTHAs paboTa 0,3
pacueTHO-rpadudeckre padoThl, KypcoBble paboThl (ITPOEKTHI): CAMOCTOsITENIbHAs paboTa 8,7
KOHCYJIbTAITU! 1
Konmaxmmnas paboma 55,6
CamocmosmenvHas paboma 88,4
BI/II[ HpOMe}ICYTO‘{HOﬁ arrecraigmuu ((bopMa KOHTpOJ'ISI): JK3aMCH
3a04yHas popma 00y4eHus1:

Cemectp 5
JIEKLIUA 6
1abopaToOpHbIE 3aHATHS -
CEeMUHAPbI M TPAKTUYCCKHUE 3aHSATHUS 8
KOHTPOJIb: KOHTaKTHas padora 0,3
KOHTPOJIb: CAMOCTOsITEIbHAs paboTa 35,7
pacueTHO-rpaduyeckre paboThl, KypcoBble paboThl (TPOEKTHI): KOHTAKTHAas paboTa 0,3
pacueTHoO-rpaduueckne paboThl, KypCOBBIC pA0OTHI (IIPOCKTHI): CAMOCTOSATEIbHAs padoTa 8,7
KOHCYJIbTAITU! 1
Konmaxmmnas paboma 15,6
Camocmosmenvuas paboma 128,4

Bua npomexxyTouHoit arrectanuu ((opmMa KOHTPOJIs): SK3aMEH

4. Cogepxanne TUCHUILINHBI, CTPYKTYPHPOBAaHHOE IO TeMaM (pa3aejiam)

Ounas popma 00yueHHS

Tewma (pazaen)

KomnuecTBo yacoB

KOHTaKTHas pa60Ta

JICKITH

11a00paTOPHEI
€ 3aHATHS

CEMHUHaphI 1
IIPaKTUICCKU
€ 3aHATHA

CaMOCTOSITEN
bHas paboTa

Kon nunaukaropa
JIOCTHKCHHUH
KOMIICTCHIINU

DneMeHTHl TEOPUH MHOXKECTB

4

YK-1.1,12,13,
OIlK-1.1,1.2,1.3
OIIK-9.1,9.2,9.3

KomOunaropuka.
Komb6unaropssle 3agaun

VK-1.1,12,1.3,
OIlK-1.1,1.2,1.3
OIlK-9.1,9.2,9.3

OcCHOBBI MaTEMaTUYECKOM JIOTHKH

YK-1.1,12,13,
OIlK-1.1,1.2,1.3
OIIK-9.1,9.2,9.3

Jloruka MMpEaAUKaToOB

YK-1.1,12,1.3,
OIlK-1.1,1.2,1.3
OIlK-9.1,9.2,9.3

DneMeHTHl Teopuu rpadoB

YK-1.1,12,1.3,
OIlK-1.1,1.2,1.3
OIlK-9.1,9.2,9.3

DJIEMEHTHI TEOPUU AITOPUTMOB

YK-1.1,12,1.3,
OIlK-1.1,1.2,1.3
OIIK-9.1,9.2,9.3




Pacuetno-rpaduueckne paboTHI VK-11,1.2,13,
P PaboTEL, 03 87 | OMNK-1.1,12 13
KypCcoBBbI€ pabOTHI (ITPOEKTHI) OIK-9.1 9.2 93
Koncynpranuu 1 -
KonTtpons (3x3amen) 0,3 35,7
UTOTO 55,6 88,4

3aounas ¢popma 00yueHHS:

KommaecTBo gacos
Kon nnaukaropa
Tema (pazgen) KOHTAKTHasl paboTa RO CTOSTET JIOCTHKEHHI
“eII;““ “f;’gﬁ;;’g;‘“ ﬁgrﬁﬂ% bHas paboTa KOMIIETEeHIINU
DNeMEeHTHI TEOPUU MHOKECTB VK-1.1,1.2, 1.3,
2 - 2 12 OIlK-1.1,1.2,1.3
OIlK-9.1,9.2,9.3
KomOunaropuka. VYK-1.1,1.2, 1.3,
KombOuHaropHble 3a1aun 2 - 2 12 OIlIK-1.1,1.2,1.3
OIIK-9.1,9.2,9.3
OCHOBBI MAaTEMAaTUYECKON JTOTUKHU VYK-1.1,1.2, 1.3,
2 - 2 14 OIlIK-1.1,1.2,1.3
OIIK-9.1,9.2,9.3
Jloruka npenuxkaToB VK-1.1,1.2, 1.3,
- - 2 14 OIlK-1.1,1.2,1.3
OIlK-9.1,9.2,9.3
DneMeHTHl Teopun rpados VK-1.1,1.2,1.3,
- - - 16 OIlIK-1.1,1.2,1.3
OIIK-9.1, 9.2, 9.3
DNeMEeHTHI TEOPUU AITOPUTMOB VK-1.1,1.2, 1.3,
- - - 16 OIlIK-1.1,1.2,1.3
OIlK-9.1,9.2,9.3
PacuetHo-Tpaduueckue  pabOThI vK-11,1.2,13,
KypCOBbI€ pabOThI (IIPOEKTHI) ’ 0.3 8,7 OMK-1.1,12,13
OIIK-9.1,9.2,9.3
Koncynpranuun 1 -
KonTpons (9x3ameH) 0,3 35,7
HUTOI'O 15,6 128,4
5. OﬁpainBaTeJILHLIe TEXHOJIOI'UH, NPpUMEHACMbIC npu 0CBOCHHNH

AUCHUIIJINHBbI

MGTOI[I/IKa npernogaBanua OJUCHUILUIMHBI M PpCaiM3alnsd KOMIICTCHTHOCTHOI'O

MO/IX0/1a B M3JI0KEHUU M BOCHPHUATHH MaTepuaja MpelyCMaTpUBAET UCTIOIb30BaHHE
cienyomux (GopM TPOBEACHUS] TPYIIOBBIX, WHIUBUIYAIBHBIX, ayIUTOPHBIX
3aHATHUI B COYETAHMHM C BHEAYAUTOPHOW paboTo C 1enbo (QopMUpOBaHUS H
pa3BUTHS MpOo(dheCcCUOHATHLHBIX HABBIKOB 00yYaIOMuXCs: pedeparhl, TECTHI, OMPOCHI.



6. [IpakTH4yeckasi NOAroOTOBKA

[IpakTryeckass MOATOTOBKA PEANTU3yeTCs] MyTEM IPOBEACHHUS NMPAKTUYECKUX
3aHATHH, MPEAYCMATPUBAIOIINX YYACTUE OOYYaIOIIMUXCS B BBIINOJHEHUU OTAECIBHBIX
AJIIEMEHTOB paboT, CBS3aHHBIX ¢ Oyaymiedl mpodeccHoHATbHOW AeSITeNbHOCTHIO.
O6beM 3aHaTUl B (hOpME MPAKTUUECKOW MOATOTOBKH COCTaBisAeT 4 yaca (1Mo OYHOMU

dbopme 00yuenus), 2 yaca (1o 3a09HOM Gopme 0OyIeHMS).

Ounas ¢popma 00yyeHus:

Kona unaukaropa
KonnuectBo ®dopma %
Bun 3angarusa Tema 3anaTusa IOCTHIKEHHUI
4acoB MIPOBEACHUS
KOMIICTCHIINU
KomupoBanue gaHHBIX NunuBuayanbHas VK-1.1,1.2,1.3
IIpakTHyeckoe : : :
3ap e 1 4 camocrosarensuas | OIIK-1.1,1.2,1.3
! paGota OI1K-9.1,9.2, 9.3
3aounas ¢popma o0yueHHs:
KomnuectBo ®dopma Koz HHIIRATOPpA
Bun 3angarusa Tema 3anaTusa JOCTHOKEHHI
YacoB MPOBEACHUS
KOMIICTCHIINU
KomupoBanue naHHBIX NuauBuayanbHast VYK-1.1,1.2,1.3
IIpakTHnueckoe y : :
3ap ase 1 2 CaMOCTOATENbHAS OIlIK-1.1,1.2,1.3
! paGota OIlK-9.1,9.2, 9.3
7. YueOHO-MeTOOMYECKOe o0ecredyeHHMe CAMOCTOAITEJbHON PadoThI

CTY/IeHTOB

CamocTosiTenbHass paboTa CTYIEHTOB IMPEAyCMOTpeHa Y4eOHBIM IUIAHOM I10
nuciuiuinie B oobeMe 88,4 yaca o ounout popme oOyuenus, 128,4 gaca nmo 3a04HOM
dbopme oOyuenus. CamocrosiTerbHasi padoTa peamusyeTcs B paMKax MPOTrpaMMBI
OCBOCHMSI TUCIMIUIMHBI B CIEAYIOMUX (GOopMax:

- paboTa ¢ KOHCIIEKTOM 3aHATUs (00pabOTKa TEKCTA);

- paboTa HajJ yueOHBIM MaTepUaIoM YUYeOHHUKa;

- MpopaboOTKa TEMATHKU CAMOCTOSITENTLHOU PaboTHI;

- Hanucanue pedepara;

- MOUCK MH(popMaIuu B cetu «MIHTepHET» U TUTEPaTypE;

- pelleHre MPaKTUIeCKUX 3aad;

- BBITIOJTHEHUE KOHTPOJIBHBIX 33aHUIA;

- IOATOTOBKA K cJlaye SK3aMeHa.

CamocTrosiTenbHast paboTa MPOBOAUTCS C LEIBIO: CHCTEMAaTU3alud U
3aKPETUICHHs] TIOJTYYEHHBIX TEOPETUYECKUX 3HAHUM W TIPAKTUYECKUX YMEHHM
oOydJaronmxcsi; yriayoJieHus W pacHIMpeHUs TEOPETUYECKUX 3HAHUM CTYACHTOB,
dbopMHUpOBaHMS YMEHHM MCIOJBb30BaTh HOPMATHBHYIO, TPABOBYIO, CIPABOYHYIO
JTOKYMEHTAITNIO, YIEOHYIO0 W CTHEIHATBHYIO JIUTEPATYPy; PA3BUTHS MO3HABATEILHBIX

COCOOHOCTE W AaKTHMBHOCTH  OOy4YaroOUIMXCS:  TBOPYECKOW  HMHHUIMATHUBBI,
CaMOCTOSTENIbHOCTH,  OTBETCTBEHHOCTH,  OpPraHM30BAHHOCTH;  (opmMupoBaHUe
CaMOCTOSITEJIbHOCTH MBIILIECHHUS, CIIOCOOHOCTEM K CaMOpa3BUTHIO,

COBEPILIEHCTBOBAHUIO M CaMOOpranuzanuu; GOpMHPOBAaHUS MPOPECCUOHATBHBIX
KOMITIETEHIIN; pa3BUTHIO UCCIEA0BATEICKUX YMEHUMN CTYIEHTOB.
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@®opMbI U BHUIBI CAMOCTOSITEIBLHOM pabOThl CTYJEHTOB: YTEHUE OCHOBHOU U
JOTIOJIHUTEIbHON JIUTEpaTypbl — CaMOCTOSITENIbHOE U3Yy4YEeHHE Marepuaia Iio
PEKOMEHIYEMBIM JINTEPATYPHBIM UCTOUYHUKAM; paboTa ¢ OMOTUOTEYHBIM KaTaJIOroOM,
CaMOCTOSITENIbHBIM TIOJ00pP HEOOXOAMMOW JUTEpaTyphbl; paboTa CcO CIOBapeM,
CIPaBOYHHKOM; TOHMCK HeoOxomumoi uHpopManuu B ceTd UHTepHeT;
KOHCIIEKTUPOBAaHHWE HCTOYHUKOB; pedepupoBaHrne HCTOUYHUKOB; COCTaBJICHHE
aHHOTAIUMi K MPOYUTAHHBIM JIUTEPATYPHBIM UCTOYHUKAM; COCTABIICHUE PELICH3UN U
OT3BIBOB Ha IMPOYMUTAHHBIA MaTepHuall; COCTaBlieHHE 0030pa MyOJIMKalUid MO TEME;
COCTaBJICHHME U  pa3pabOTKa TEPMHHOJOTUYECKOIO  CJIOBapsi;  COCTABJICHUE
XPOHOJIOTUUECKON TaOuIlbl; cocTaBieHue Oubmuorpaduu (Oubamorpaduueckoin
KapTOTEKH); TMOATOTOBKA K Pa3IMYHbIM (QopMaM TEKyIle H MNpOMEexKYyTOUHOU
arTecTalui (K TECTUPOBAHUIO, KOHTPOJILHOW paboTe, 3auery); BBIIOJIHEHHE
JOMAalIHUX KOHTPOJIbHBIX pabOT; CaMOCTOSITEIbHOE BBIIIOJHEHUE MPAKTUYECKUX
3aJlaHuil PENPOAYKTUBHOTO THIA (OTBETHI HA BOMPOCHI, 33a4H, TECTHI;, BHITIOTHEHHUE
TBOPYECKHUX 3aJaHUM).

TexHoMOTHS OpraHU3aIlui CAMOCTOSTETFHOU PabOThl 00YJAIOIINUXCS BKITIOYACT
UCIIONIb30BaHNE WH(POPMAIMOHHBIX M  MaTepUATBbHO-TEXHUYECKHMX  PECYPCOB
00pa30BaTENLHOTO YUPESKACHHUSI: OMOTNOTEKY C YUTAIBHBIM 3aJIOM, KOMITBIOTEPHBIC
KJIaCChl C BO3MOXKHOCTBIO paboTrel B HMHTepHer; ayautopuu (Kjacchl) s
KOHCYJIBTAITMOHHOM JIeSTETHHOCTH.

[lepen BbIMONHEHHEM OOYYAIOIIMMUCA BHEAYJAUTOPHON CaMOCTOATEIbHOU
paboThl MpenojaBaTesib MPOBOJUT KOHCYJIbTHUPOBAHHE 110 BBINOJHEHHUIO 3aJaHMUs,
KOTOpBIM BKJIIOYAET LEJdb 3aJaHus, €ro COAEp)KaHUs, CPOKH BBIIOJHEHUS,
OpPUEHTHUPOBOYHBIN 00BEM pabOTHI, OCHOBHBIE TPEOOBAHUS K pe3yJibTaTaM paboThI,
KpUTEpUH OLEHKHM. Bo Bpems BbINONHEHHS OOY4YalOIMMUCA BHEAYAUTOPHOM
CaMOCTOSITENIbHOM pabOThI U MPU HEOOXOJUMOCTH MPENOJaBaTENIb MOXKET IPOBOJAUTD
WHANBHUIYaIbHBIE U TPYITIOBbIE KOHCYIbTAIIHH.

CaMmocTosiTenpbHass paboTa MOXKET OCYILIECTBIATHCS HHIWBUIYAITBHO WU
rpynmnamMu oOydJaromuxcsi B 3aBUCUMOCTH OT IIeJid, 00beMa, KOHKPETHOW TeMaTHKH
CaMOCTOSITENIbHOM PabOThI, YPOBHS CIIOKHOCTH, YPOBHSI YMEHUN 00yJarOIIUXCSl.

KoHTponb  caMocTosITeNbHOM ~ pabOThl ~ CTYJEHTOB  NpPENlyCMaTpPUBAET:
COOTHECEHHE COACPIKAHMS KOHTPOJIS C HEISIMU 00yUYeHHs; 00BEKTUBHOCTH KOHTPOJIS;
BaJIMJHOCTh KOHTPOJIA (COOTBETCTBHME MPEIBSIBISEMBIX 3aJaHUl TOMY, UTO
npeanosiaraeTcs NpOBEpUThH); AuddepeHuanuo  KOHTPOIbHO-U3MEPUTEIbHbBIX
MaTepUaIoB.

®opmbl  KOHTPOJII CaMOCTOSITEIbHOM paboThl: MPOCMOTP U MpOBEpKa
BBITIOJTHEHUsI ~ CAMOCTOSITENIbHOM ~ paboThl  MpemnojaBareieM;  OpraHHU3alus
CaMOIIPOBEPKH, B3aWMOIPOBEPKU BBIMOJHEHHOTO 3a/laHusl B TPYIINE; OOCyXACHHE
pE3yJIbTaTOB BBIMIOJHEHHOW PaOOTHI HA 3aHATHU; MPOBEACHUE TUCHMEHHOIO OIpPOCa;
MPOBEJEHNE YCTHOTO ONpOCa; OpraHu3alvs W TPOBEACHHE WHINBUAYATHHOTO
cobeceoBaHUs;, OpraHu3aIlus U MPOBEICHUE COOECeI0BaHUS C TPYIIIOH.

Ne

u/n Bup yyeOHO-MeTOoAMYECKOT0 00ecniedeHus!
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Bomnpochk! 1151 CaMOKOHTPOJISl 3HAHUI

Tunosele 3aaHus U1l MPOBEACHUS TEKYIIEr0 KOHTPOJISI YCIIEBAEMOCTH 00YUaIOIIUXCs
(TecToBbIe 3aMaHus, TEMaTHKA TOKIa0B U pedeparos, PI'P)

3ajanus A1 MOATOTOBKU K IPOMEXYTOYHOM aTTeCTALMU 110 JUCIUTIIIMHE
(Bormpochl K 3K3aMeHYy)

8. (I)OHI[ OIICHOYHBIX CPEACTB JIA IPOBECACHHUS TEKYIIECI0O KOHTPOJSA

yCIIeBAEMOCTH, POMEKYTOYHOM ATTECTALMHU 10 MTOraM OCBOEHMS IMCUMILINHBI
8.1. lacnopT poHAA OLIEHOUYHBIX CPE/ICTB

No | KonTponupyembie pa3iesbl Konx u HaumeHoBaHue HNuaaukaTop JOCTHXXKEHUS HaumenoBanue
(TeMBI) IUCIIATIIIMHBI KOMIIETEHITHH KOMIIETCHITHH OIICHOYHOTO
cpencTBa
1 | DnemeHTHI TEOpHUH YK-1. Cnocoben YK-1.1. 3nare: Mmerommku | Ompoc, pedepar,
MHOXECTB OCYILECTBIISATh noncka, cbopa n tect, PI'P,
. | oOpaboTku mHpOpPMAIUH;
IIONCK, KPUTUYECKUHU 3K3aMEH

aHaJIu3 U CUHTE3
uH(popMaluuy,
MIPUMEHSTH
CUCTEMHLIN ITOIXO
JUTSL pEIICHUS
IMOCTaBJICHHEIX 33124
OIIK-1. Cnocoben
MPUMCHSITh
€CTECTBEHHOHAYYHbIC
¥ OOIICHH)KEHEPHBIE
3HAHMS, METOIBI

aKTyaJIbHble UCTOYHUKU
undopmanuu B chepe
npo¢eCCUOHATBHOM
JIeATeIbHOCTH; OCHOBHBIC
NPUHLUITEL U METOBI
CHCTEMHOTO aHaJn3a.
YK-1.2. Ymerts:
NPUMEHSATh METOAUKH
moncka, cobopa u
00paboTku nHGOpMAIU;
HaxOJUTh H OCYILECTBILTh
CHCTEeMaTH3aIHIO,
KPUTHYECKUN aHAINU3 U
CHHTE3 HHpOpMaUH,

MaTEMaTH4YCCKOI'O MIOJIy4YE€HHOU U3 Pa3HbIX
aHaJInz3a u HNCTOYHUKOB; IIPUMCHATH
MO/ICITUPOBAHHS, CUCTEMHBIH NOAXOA IS

pelLIeHUs TOCTaBIEHHBIX
TCOPECTUUCCKOTO U

3a71a4 HaIlpaBJICHUs
SKCIICPUMCHTAJIIBHOT'O MTOJITOTOBKH.
HCCIIEOJ0BAaHUA B VK-1.3. Brnaners:
MPOPECCUOHAIBHON | MPAKTHIECKHMH
JEATENLHOCTH HaBbIKAMH  TIOHCKa W

aHaJIu3a u CUHTE3a

OIIK-9. Cnnocoben
0CBauBaTh METOIUKU

UH(POPMAIIUH, METOIUKOM
CHCTEMHOIO I0JIX0/a JUIs

HCIIOJIB30BAHUA pelICHUs  IOCTaBJICHHBIX
IIPOTrpaMMHBIX 3a7a4 HalpaBJICHUS
CpPEICTB IS MOJITOTOBKH.

OIIK-1.1 IIpumenser
pemeHusA

MPAKTUYCCKUX 3aaa4

3HaHUA PpasziciioB BBICIIICH
MaTeMaTUuKu U1l PEHICHUSA

TEOPETHYECKUX u
TIPUKIIaHBIX 3a1a4
po¢heCCHOHATBHOM
JeSITeTbHOCTH

OIIK-1.2 IIpumenser
3HAaHUS 3aKOHOB (U3UKH
Ui peuieHus
TEOPETUIECKHUX u
MIPUKITaHBIX 3a1aq
podecCHOHANBHOM
JIeATeNIbHOCTH
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OIIK-1.3 IIpumenser
3HAHMSA 3aKOHOB
INIEKTPOTEXHUKH u
INIEKTPOHUKH JUIst
pELIeHUs] TEOPETUYECKHX
W TOpUKIAIHBIX  3aj1ad4
po¢eCCHOHATBHOM
JeATEIbHOCTH

OIIK-9.1 Ananusupyer
(yHKIHOHATIHHEIC
BO3MOXKHOCTH M 00J1aCTh
MIPUMEHECHHUS
CYIIECTBYOIIHX
MIPOTPaMMHBIX CPEACTB
OIIK-9.2 Bribupaet
MIpOrpaMMHBIE CPECTBA
JUISL peLICHUS
NpaKTHYECKUX 3a/1a4 Ha
OCHOBE BCECTOPOHHET0
aHaIM3a ¥ CPaBHEHUS
XapaKTEepUCTHK
OIIK-9.3 D¢ dhexTuBHO
HCTIONB3YeT
CYIIECTBYIOIIHE
MIPOTpaMMHBIE CPECTBA
JUISL peTICHUS
NPaKTHYECKUX 3a/1a4

KombOunHaropuka.
KomOunaropHbie
3aauu

YK-1. Cnocoben
OCYIIECTBIISATh
IIOUCK, KPUTUYECKHUI
aHaJINU3 U CUHTE3
uH(popMaluuy,
MPUMEHSITh
CUCTEMHLIN ITOIXO
JUIS peLIeHus
MOCTaBJICHHBIX 33144
OIIK-1. Cnocoben
MPUMEHSITh
€CTECTBCHHOHAYYHbIC
U O0ILENH)KEHEPHBIE
3HAHUS, METOIBI
MaTeMaTH4eCKOTo
aHam3a u
MO/JICJINPOBAHMUS,
TEOPETUYECKOTO H
HKCIEPUMEHTAIBHOTO
HCCIIC/IOBAaHHS B
npodeccuoHaNbHOMI
JeSITeTTHHOCTH
OIIK-9. Cnoco6en
OCBanWBaTh METOINKA
UCTIOJIb30BaHUS
IPOTPaMMHBIX

VYK-1.1. 3HaTh: METOIUKH
noucka, cobopa u
00paboTku HHpOpMAIHK;
aKTyaJIbHble UCTOYHUKH
undopmanuu B chepe
npo¢eCCUOHATBHOM
JIeATeIbHOCTH; OCHOBHBIE
TIPUHINIB ¥ METOJIBI
CHCTEMHOT'O aHaJIN3a.
YK-1.2. Ymerts:
MIPUMEHSTH METOIUKH
noucka, coopa u
00paboTku nHOpMAaIHy;
HaxOJMTh U OCYIIECTBISITh
CHCTEeMaTH3aIHIO,
KPUTHYECKUN aHAJINU3 U
CHHTE3 HH(pOpMAIHH,
TIOTY4EHHON U3 Pa3HBIX
HCTOYHHKOB; TPUMEHSTh
CHCTEMHBIH MTOJX0 ISt
peLIeHUs TOCTaBICHHBIX
3aJ1a4 HalpaBJICHUS
TIO/ITOTOBKH.
YK-1.3.
MPaKTHYECKUMH
HaBbIKAMHM  TIOUCKA  H
aHajM3a u CHHTE3a
nHpOPMANNN; METOIMKON
CHCTEMHOI0 TOJX0/a JUIs

Brnaners:

peuicHus IOCTaBJICHHBIX
3aga4 HanpaBJICHUA
IIOATIOTOBKH.

Omnpoc, pedepar,
TecT, PI'P,
IK3aMEH
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CPEACTB IS
peneHus
MPAKTUYECKUX 33724

OIIK-1.1 IIpumenser
3HAHUS Pa3JeNIOB BBICIIEH
MaTeMaTUKU AJIS PelIeHus

TEOPETUUCCKUX "
MIPUKITaHBIX 3a1a4
npo¢eCCHOHATBHOMN
JeATEIbHOCTH

OIIK-1.2 [Ipumenser
3HAaHUS 3aKOHOB (U3UKH
Ut perieHust
TEOPETHYCCKUX "
MIPUKITAIHBIX 3a1a4
npoeCCHOHATBHOMN
JeATEIbHOCTH

OIIK-1.3 Ilpumenser
3HaHUS 3aKOHOB
ANEKTPOTEXHUKH U
SEKTPOHUKH [
PEIICHUS TEOPETHIECKUX
1 TIPUKJIaTHBIX 3a/1a4
IpodeCcCHOHANTBHOMN
JeATeIbHOCTH

OIIK-9.1 Ananusupyer
(yHKIMOHATEHBIC
BO3MOXKHOCTHU M 00J1acTh
NPUMEHEHUS
CYIIECTBYIOLIHX
NPOTPaMMHBIX CPEACTB
OIIK-9.2 Bribupaer
NpOrpaMMHBIE CPEJCTBA
IULSL PEILCHUS
MPaKTHYECKUX 3a1a4 Ha
OCHOBE BCECTOPOHHETO
aHAII3a ¥ CPaBHEHUS
XapaKTEePUCTUK
OI1K-9.3 3¢ dhextuBHO
UCIIOJIB3YET
CYIIECTBYIOIIHE
NpOrpaMMHBIE CPEJICTBA
JUISL peLICHUS
NPaKTHYECKUX 3a/1a4

OCHOBBI
MaTEMATHYECKON
JIOTUKA

VYK-1. Cnocoben
OCYIIECTBIISITh
MIOUCK, KPUTUYECKHUH
aHAaJIM3 U CHHTE3
uHpopManuy,
PUMECHSTh
CHCTEMHBIN TTO/IX0]
JUTSL pEIICHUS
NIOCTABJICHHBIX 33724
OIIK-1. Cnocoben
PUMEHSTh
€CTECTBEHHOHAYYHBIC
U OOILEMH)KEHEPHBIE
3HAHUSI, METOIbI
MaTeMaTHIeCKOTr0
aHam3a u
MOJICTTHPOBAHHMS,
TEOPETHYECKOTO U

VK-1.1. 3HaTh: METOIUKH
moncka, cbopa u
00paboTku MHOpMAIUH;
aKTyaJlbHbIe HCTOYHUKA
nHpOopManuu B chepe
npohecCHOHAIBHOM
JeATeTEHOCTH; OCHOBHBIC
MIPUHIKIBI U METO/IBI
CHCTEMHOI'0 aHaIIn3a.
VYK-1.2. Ymerts:
MIPUMEHSTh METOTUKH
TOMCKa, cOopa u
00paboTku nHOpMaIy;
HaXOJHTh U OCYLIECTBIATH
CHCTEMaTH3aIHIO,
KPUTHYECKUI aHAIN3 U
CHHTE3 HH(OpPMAINH,
TIOTY4EHHOM M3 Pa3HBIX
HCTOYHHKOB; TPUMEHSTh
CHCTEMHBIH MOJXO0]T JIst
peLIeHHs TOCTABICHHBIX
3a]1a4 HalpaBJICHUs

Omnpoc, pedepar,
Tect, PIP,
9K3aMeH
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HKCIEPUMEHTATIBHOTO
UCCIICIOBAHUS B
npodecCHOHATBLHOM
JeSATEIbHOCTH
OIIK-9. Cniocoben
OCBaMBaTh METOIHKH
UCTIOJIb30BaHUS
POrPaMMHBIX
CPE/CTB ISt
pelieHus
NPaKTUYCCKHX 3a/1a4

IIOATrOTOBKH.

VK-1.3. Brnaners:
MPAKTHICCKUMU

HaBBIKAMH  TIOMCKAa W
aHaau3a u CHUHTE3a

nH}popManny; METOAMKOH
CHCTEMHOTO TOIX0Ja JUIs

peIICHUS]  MOCTaBJICHHBIX
3amayq HaIpaBJICHUS
TOATOTOBKH.

OIIK-1.1 [Ipumenser

3HaHMS Pa3/eoB BBICUIEH
MaTEeMaTUKH JUIS PEIICHHS
TEOPETHYECKUX u
TIPUKIIaIHBIX 3ajaq
npoeCCHOHATBHOMN
JeATEILHOCTH

OIIK-1.2 IIpumenser
3HAHMSl 3aKOHOB (DH3HKH
TSt pemeHus
TEOPETHIECKUX u
TIPUKITATHBIX 3amaq
IpodeCcCHOHANTBHOM
JEATEIBHOCTH

OIIK-1.3 IIpumenser
3HAHMS 3aKOHOB
INEKTPOTEXHUKH u
3JIEKTPOHUKU IS
peuicHusA TCOPECTUYCCKUX
n TIPUKIIAAHBIX 3a1a4
IpodeCcCHOHANTBHOM
JeATeIbHOCTH

OIIK-9.1 Ananusupyer
(YHKIOHATIbHBIE
BO3MOXKHOCTH M 00J1acTh
MIPUMEHECHHUS
CYIIECTBYIOIINX
HMPOTPAMMHBIX CPEJICTB
OIIK-9.2 Beibupaet
IpOTpaMMHBIE CPE/ICTBA
JUIS peLIeHUs
MPaKTUYECKHX 3a]ad Ha
OCHOBE BCECTOPOHHETO
aHaIM3a ¥ CPAaBHEHUS

XapaKTePUCTUK
OIIK-9.3 D dexTuBHO
UCIIONB3YeT
CYILLECTBYIOLINE
MPOrpaMMHBIE  CPEACTBa
TSt peuieHus

MMPAKTUICCKHUX 3aJ1a4

Jloruka MMpEanuKaToB

VK-1. Cnocoben
OCYIIECTBIIATH
MOUCK, KPUTUICCKUN
aHaJIn3 U CUHTE3
uHpopManuu,
IPUMEHSTh
CHUCTEMHBIN TOIX0I
JUTSL pETIICHHUS
ITOCTaBJICHHBIX 3a/1a4
OIIK-1. Cnocoben

VYK-1.1. 3HaTh: METOUKH
TOMCKa, cOopa u
00paboTkn nHOpMAaIy;
AKTyaJIbHbIC HCTOYHUKH
nHdopmanuu B chepe
po¢eCCHOHATBHOMN
JeSITeIPHOCTH; OCHOBHEIC
TIPUHITUTIE 1 METOBI
CHUCTEMHOTO aHaJIH3a.
YK-1.2. Ymerts:
MIPUMEHSITh METOAUKH
TOMCKa, cOopa u

Omnpoc, pedepar,
Tect, PIP,
9K3aMeH
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PUMEHSTh
€CTECTBEHHOHAYYHBIC
¥ OOIICHH)KEHEPHBIE
3HAHUSI, METO/IbI
MaTeMaTHYECKOTO
aHaJM3a u
MO/ICIIMPOBAHHUS,
TEOPETHYECKOTO U
HKCIEPUMEHTATIBHOTO
UCCIICIOBAHHS B
podecCHOHATBLHOM
JIeSTEIbHOCTH
OIIK-9. Cniocoben
OCBaMBaTh METOIHKH
UCIIOIb30BaHUS
POrPaMMHBIX
CPEeICTB IS
peLicHHs
NPaKTHYCCKHX 33724

00paboTku uHpOpMAaIHY;
HAXOJUTh U OCYILECTBISITH
CHCTEMAaTH3AIHIO,
KPUTHYCCKHI aHATH3 U
CHHTE3 HH(pOPMAIHH,
MOTYYCHHOM U3 Pa3HbIX
HCTOYHUKOB; IPUMECHSTH
CHCTEMHBIN MOIXO IS
PEIICHHS TOCTABICHHBIX
3a/1a4 HANPAaBIICHUSI
[OTOTOBKH.
VK-1.3.
MPaKTUYECKUMH
HAaBBIKAMH  TOHCKA |
aHaIN3a " CHHTE3a
HHOOPMAIIUK;, METOUKON
CHCTEMHOTO MOAXOMAa IS

Bnagers:

pelleHusT  MOCTaBJICHHBIX
3a7aq HalnpaBJICHUS
TIOJITOTOBKH.

OIIK-1.1 [Ipumenser

3HAHMS Pa3JeJoB BBICIICH
MaTEeMaTuKH JUIS PEIIeHH
TEOPETHIECKUX u
HPUKJIATHBIX 3a1a4
npoQeCCHOHATBHOM
JeATeIbHOCTH

OIIK-1.2 IIpumenser
3HAHMSl 3aKOHOB (H3HKH
UL pemeHus
TEOPETHIECKUX u
TIPUKITAIHBIX 3amaq
IpodeCcCHOHANBHOMN
JeATeIbHOCTH

OIIK-1.3 [Ipumensier
3HAHMSA 3aKOHOB
ANEKTPOTEXHUKH u
INEKTPOHUKH JUIst
peLIeHUs] TEOPETUUECKHX
U TPUKIAJHBIX  3a/1a4
npoQeCCUOHATBHOM
JIeATeIbHOCTH

OIIK-9.1 Ananusupyer
(YHKIOHAIbHBIE
BO3MOXKHOCTH M 00J1acTh
MIPUMEHECHHUS
CYIIECTBYIOIIIX
MIPOTPaMMHBIX CPEICTB
OIIK-9.2 Bribupaet
MIPOrpaMMHBIE CPECTBA
JUTS pELICHNS
MIPAKTHYIECKUX 3a/1a4 Ha
OCHOBE BCECTOPOHHETO
aHaJM3a U CPaBHEHUA

XapaKTEepUCTHK
OIIK-9.3 OS¢ dexTnBHO
UCTIONB3YeT
CYILECTBYIOLINE
MIPOTrpaMMHBIE  CPEACTBa
TSt peueHus

MPAKTUICCKHUX 3aJ1a4
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DNEMEHTHI TEOPUH
rpagoB

VK-1. Cnocoben
OCYIIECTBIISTh
IIOUCK, KPUTUYECKUU
aHaJIM3 U CUHTE3
uHpopManuy,
MIPUMEHSATH
CUCTEMHBIN ITOIXO
JUTSL peIICHUS
ITOCTABJICHHBIX 3a7a4
OIIK-1. Cnocoben
MPUMCHSITh
€CTECTBEHHOHAYYHbIC
1 OOIICHH)KEHEPHBIE
3HAHUS, METOBI
MaTeMaTHYECKOTO
aHanu3a u
MOJICTTUPOBAHUS,
TEOPETUIECKOTO U
AKCIIEPUMEHTAIBHOTO
HCCJIEIOBAHUS B
npodeCCHOHAIBHON
JIEATEIbHOCTH
OIIK-9. Cnocoben
OCBaMBAaTh METOIMKH
HCIIOIL30BaHUs
IPOrPaMMHBIX
CPE/ICTB s
perreHus
MPAKTUYECKUX 3a7a4

VK-1.1. 3HaTh: METOOUKH
roucka, coopa u
00paboTku HHpOpMAIHY;
aKTyaJIbHbIe HCTOYHUKU
nHdopmanuu B chepe
npoeCCHOHATBHOMN
JesATeIEHOCTH; OCHOBHBIC
NPUHIHIIB © METOJIBI
CHCTEMHOT'O aHaJIn3a.
VYK-1.2. Ymerts:
NPUMEHSATH METOAUKH
roncka, coopa u
00paboTku uHpOpMAaIHY;
HaXOJHTh U OCYIIECTBIATH
CHCTEMaTH3aIHIO,
KPUTUYECKHUI aHAIN3 U
CHHTE3 HHQOpPMAINH,
MIOJIy4YEHHOU U3 Pa3HBIX
HCTOYHUKOB; IPUMEHSTh
CHCTEMHBIN MOAXOJ IS
PpELICHHS TOCTABICHHBIX
3aj1a4 HalpaBJICHHs
MOATOTOBKH.
YK-1.3.
NPaKTHYECKUMHU
HaBbIKAMH  TIOMCKa U
aHajM3a u CHHTE3a
uH(OpMALUK; METOAMKOH
CHCTEMHOT'0 IOJIX0/a JUIs

Bnagers:

pemIeHNs]  TTOCTaBJICHHBIX
3a7aq HAalpaBJICHUS
TIOJITOTOBKH.

OIIK-1.1 [Ipumenser

3HAHMS Pa3JeJoB BBICIICH
MaTeMaTHuKH JUIs PeIIeHHs
TEOPETHYECKNX n
NPUKJIATHBIX 3a1a4
npoQeCCHOHATBHOM
JeSITeIbHOCTH

OIIK-1.2 IIpumenser
3HAaHUS 3aKOHOB (DU3UKU
Ut pemeHus
TEOPEeTHYECKNX u
TIPUKITaIHBIX 3amaq
podecCHOHANTBEHOMN
JeATeIbHOCTH

OIIK-1.3 [Ipumensier
3HAHUA 3aKOHOB
JMEKTPOTEXHUKHI u
JIEKTPOHUKHU JUIst
pemieHus TEOPETHUYECKUX
W TOpUKIAIHBIX 33134
npodeccuoHaTLHOM
JIeATeIbHOCTH

OIIK-9.1 Ananusupyer
(YHKIOHAIbHBIE
BO3MOXKHOCTH M 00J1acTh
MIPUMEHEHHUS
CYIIECTBYIOIIHX
MIPOrpaMMHBIX CPEACTB
OIIK-9.2 Bribupaet
MIpOrpaMMHBIE CPEICTBA
JUIS pELICHUS

Omnpoc, pedepar,
Tect, PI'P,
9K3aMeH
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MPAaKTUYCCKUX 3a/la4d Ha
OCHOBEC BCECTOPOHHETO
aHaJin3a U CpaBHCHUA

XapaKTepUCTUK
OIIK-9.3 S dexTuBHO
UCTIONB3YeT
CYILECTBYIOLINE
NPOrpaMMHBIE  CPEICTBa
ISt perIeHns

IIPAKTUYICCKHUX 3aJ1a4

DNEeMEHTHI TEOPUH
aJITOPUTMOB

YK-1. Cnocoben
OCYUIECTBIISATh
IIOUCK, KPUTUYECKUU
aHaJIU3 U CUHTE3
uHpopManuy,
MPUMEHSITh
CUCTEMHLIN ITOIXO
JUTS pEIICHUS
MOCTaBJICHHBIX 3a/1a4
OIIK-1. Cnocoben
MPUMCHSITh
€CTeCTBEHHOHAYYHbIC
¥ OOIICHH)KEHEPHBIE
3HAHUS, METOIbI
MaTeMaTU4YeCKOro
aHanM3a u
MOJICIIUPOBAHUS,
TEOPETUYECKOT0 U
AKCIIEPUMEHTAIBHOTO
WCCJICIOBAHMUSI B
npoQeCCHOHAIBHON
JESITEIbHOCTH
OIIK-9. Cniocoben
OCBaMBaTh METOJAUKHU
HCIIOJIH30BaAHUS
MPOrPaMMHBIX
CPE/ICTB IS
pelieHus
MPAKTUYECKHX 3aa4

VK-1.1. 3HaTh: METOIUKHA
roncka, coopa u
00paboTku MHpOpMAIUH;
aKTyaJIbHbIe HCTOYHHUKU
nHdopmanuu B chepe
npoeCCHOHATBHOMN
JIeATEeIbHOCTH; OCHOBHBIC
NPUHLUITEL U METOBI
CHCTEMHOI'0 aHaIIU3a.
VYK-1.2. Ymerts:
TIPUMEHATH METOIUKH
moncka, cobopa u
00paboTku nHGOpMAIUH;
HaXOJWUTh U OCYIIECTBISTH
CHCTEeMaTH3aIHIO,
KPUTHYECKUN aHAJINU3 U
CHHTE3 HH(pOpMAIHH,
MIOJIy4YE€HHOU U3 Pa3HBIX
UCTOYHUKOB; PUMEHSTh
CHCTEMHBIN MMOJXOJ LIS
pCILICHUS TOCTAaBICHHBIX
3aj1a4 HalpaBJICHUS
MIOJTOTOBKH.
YK-1.3.
MIPaKTHYECKUMH
HaBbIKAMH  TIOUCKAa |
aHajm3a u CHHTE3a
uHDOpMALIUK; METOANKOM
CHCTEMHOI0 I0JIX0/a JUIs

Biagers:

pelIeHusT  MOCTaBJICHHBIX
3a7aq HaIpaBJICHIU
TIOJITOTOBKH.

OIIK-1.1 [Ipumenser

3HaHUA pas3ziciioB BBICIIICH
MaTeMaTUuKu U1l PECHICHUSA

TEOPEeTHYECKNX u
TIPUKITaIHBIX 3amaq
podecCHOHANTBHOMN
JeSITeTbHOCTH

OIIK-1.2 IIpumenser
3HAaHUS 3aKOHOB (U3UKH
Ui peneHus
TEOPETUIECKUX "
MIPUKJIAIHBIX 3a1aq
mpo¢heCCHOHATBHOM
JIeITeIbHOCTH

OIIK-1.3 IIpumenser
3HAHMSA 3aKOHOB
JNEKTPOTEXHUKHU u
JIEKTPOHUKHU JUIsSL
pemeHus TEOPETHUYECKUX
W TPHUKIATHBIX  3a7ad
npodeccuoHaTbHOM

Omnpoc, pedepar,
Tect, PI'P,
9K3aMeH
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JCATCIBHOCTHU

OIIK-9.1 Ananmsupyer
(yHKIHOHATIHHEIC
BO3MOXKHOCTH M 00J1aCTh
NPUMEHEHHS
CYIIECTBYIOIINX
MIPOTrPaMMHBIX CPEACTB
OIIK-9.2 Bribupaer
MIpOrpaMMHBIE CPECTBA
JUISL peLICHUS
MPaKTHYECKHX 3a7a4 Ha
OCHOBE BCECTOPOHHETO
aHAIIN3a ¥ CPaBHCHUS
XapaKTepPUCTUK

OIIK-9.3 A dexTuBHO
UCIIONB3YeT
CYIIECTBYIOIIHE
NpOrpaMMHBIE  CpPEJCTBa
UL pemeHus
NPaKTHYECKUX 3a/1a4

Jdranbl (opMHupoBaHUs KoMiereHuuid B mnpouecce ocsoenusi OIIOII
MPSIMO CBSI3aHBI C MECTOM JUCIIUIUIMH B 00pa3oBaTeIbHOM nporpamme. Kaxaplit aTan
dbopMupoBaHUs KOMIETEHIIMU, XapaKTEPU3yEeTCAd OMNpECICHHBIMUA 3HAHUSIMU,
YMEHUSIMU W HaBblKaMU W (WJIM) OMNBITOM MPOPECCUOHATILHOW JEATEeIbHOCTH,
KOTOpBhI€  OIIEHUBAIOTCSI B  MPOIECCEe TEKYHIEro KOHTPOJISL  YCIIEBAEMOCTH,
MPOMEXYTOUHON aTTeCTAllUU MO JUCHUIUIMHE (TIPaKTUKE) U B MPOLIECCE UTOTOBOM
aTTeCTaluH.

JucuuminHa «JluckpeTHass MaTeMaThKa» SIBISETCS] MPOMEXYTOUYHBIM ATarioM
KOMIUIEKCA AUCIUIUIMH, B XOJI€ U3YUYEHUsS] KOTOPBIX y CTYACHTOB (POPMHUPYIOTCS
komnerennuii YK-1, OIIK-1, OIIK-9.

®dopmuposanue komrnereHiuii YK-1, OIIK-1, OIIK-9 naunnaercs ¢ u3ydeHus
TUCHUIUIMHBL «Martemaruka», «MabopmaTuka», «MHGOpMaITMOHHBIE TEXHOJIOTUH,
«IIporpaMmupoBaHME W OCHOBBl  ajuropuTMu3aunun»,  «BprunciurenbHas
MaTeMaTuKa».

3aBepmiaerca pabora 10 (OPMUPOBAHUIO Y  CTYJEHTOB YKa3aHHBIX
KOMIETEHIIUMN MPU MPOXOKACHUU YUeOHOU MPAKTUKU, TPOU3BOICTBEHHON MPaKTUKU
Y B MMOJITOTOBKE U ¢Jlaue rOCyIapCTBEHHON UTOTOBOM aTTECTAINH.

HtoroBas ouenka chopmupoBanHoctn komnerenmmii YK-1, OIIK-1, OIIK-9
OIpENENseTCs B IMEPUOJ TOATOTOBKA H CHAYM TOCYJAPCTBEHHOW HTOTOBOM
aTTeCTalllH.

B npouecce uzyvenusi JMCHUNJIMHBI, KOMIIETEHIIUN Tak:ke ¢opmMupyercs
MOJ3TAIHO.

OcHoBHBIMH dTanamu (GopmupoBanus kommerennuii YK-1, OIIK-1, OIIK-9
npu U3YYEHUH  JUCHUUILIMHBI «JluckpeTHas MareMaTHuKa»  SIBIIETCS
MOCJIEIOBATEIbHOE H3YyUYCHHUE COACPIKATEIBHO CBSI3aHHBIX MEXIy CO00M TeMm
y4eOHbIX 3aHsATHI. M3yueHne Kaxaod TeMbl TperoiaraeT OBJIaJeHUuEe CTyJAeHTaMU
HEOOXOJAMMBIMUA JCCKPUNTOPAMU (COCTaBISIOMKUMHK) KOMTETeHIui. [ oneHku
YPOBHSI C(POPMUPOBAHHOCTH KOMIETEHIIMI B MPOIECCE H3YYCHHs UCIUTITAHBI
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NpeaAyCMOTpPCHO MPOBECACHUC TCKYIICTO KOHTPOJA YCIEBAEMOCTH II0 TEMaM
(pasz[enaM) JUCHUITIINHBI 1 HpOMeX(YTOqHOﬁ aTTeCraluu 1o AMCHUIIIIMHE — 9K3aMCH.

8.2. KoHTposibHBbIE 3aJaHMSA W MaTepHa/bl, HeOOXOAUMBIE JJsl OLEHKH
3HAHMIi, YMEHM U HABBIKOB M (MJIH) ONBITA JeSITeJbHOCTH, XapAKTEePHU3YIOLIHX
ranbl GOPMHPOBAHHUA KOMIIETEHUHM B Ipoluecce 0CBOCHUsI 00pa3oBaTeIbHOM

NPOrpaMMsl
8.2.1. KoHTpoJibHBIE BONPOCHI MO TeMaMm (pa3aejaaM) JJjisi ompoca Ha

3aHATUAX
Tema (pazgen) Bomnpocsr
DNEeMEHTHI TEOpUHU [TonsiTue MHOXeECTBA. DEMEHT MHOKeCTBa. [0 IMHOXKECTBO.
MHO>KECTB MomHocts MHOXecCTBa. [1ycToe MHOKeCTBO. PaBeHCTBO MHOKECTB.

YHuBepcanpHOe MHOKECTBO. Onepaiui HaJl MHOKECTBAMHU.

CrniocoOslI 3a/1aHUsI MHOKECTB.

CucreMa NOJMHOKECTB MHOXECTBA.

Anreb6pa MHOKECTB U €€ 3aKOHBI.

Bexkropsl. IIpsmoe npoussenenue. [Ipoexnus.

[Tonsitue coorBercTBUs. O6pa3 u mpoobpas.

OO6mnacTh ornpeeneHus U 00J1aCTh 3HAYCHUS COOTBETCTBUSI.

CBoiicTBa COOTBETCTBHIA.

[lonstue pyHkuus.

CrniocoOslI 3a1anust QyHKIUH.

bunapssle onepanuu.

CBoiicTBa OMHAPHBIX OIEpaIUid.

[Iponetypsl B asireOpe: BEIUMCIEHUE U IpeoOpa3oBaHue GopMyil.
Komb6unaropuxa. Tunsl KOMOMHATOPHBIX 3a7ay.

Komb6unaropssle 3agaun

[IpaBHI0 CyMMBI ¥ IPABUJIO IPOU3BEICHHUS.

dopmysia BKIOYEHHS U UCKIIIOUEHUS.

Pa3mernienus ¢ moBTopeHUssMHU U 0€3 MOBTOPEHUH.

[IepecranoBku.

Coueranus 6€3 NOBTOPEHUH.

bunom HeroToHa, cBoiicTBa k03 puureHToB, TpeyronbHuk [lackans.
CoueraHus ¢ MIOBTOPEHHUSMHU.

3ajaua nepeyucieHus BHIOOPOK.

JIByMepHBbI€ BEIOOPKHU.

OcHOBBI MaTEeMaTUUECKOM
JIOTUKH

Bricka3piBanue. Jlornueckue CBA3KU.

TaGnuibl ICTHHHOCTH JIs1 ToTHYecKuX QyHKIwiA. BeiBoa Gopmyiter aiis
yucna GpyHkimii N apryMeHToB.

OyHKIIMOHATBHAS TTOJIHOTA CUCTEMBI (DYHKITUH.

IToctpoenne C/IH®.

Bbynesa anreOpa.

N3omopdusm OyneBbix anreodp.

Anrebpa XKerankuHa.

AnropuT™bl mocTpoeHus nosimHoma JKerajikusa.

Jloruka npenukaToB

[TonsiTue npenukara.
Jlornueckue onepanuu HaJ OpeAUKaTaMu.
KBanTOpBI.
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DneMeHTHI Teopuu rpadoB

[TonsTue BepimHa U pedpo.

[Toyemy rpad He reomeTpudeckas purypa.

Knaccudukanus rpados.

OTHOIIEHUE CMEKHOCTH MEKIY BEpIIMHAMU. MaTpuIla CMEKHOCTH.
OTHOIIEHNE UHITMICGHTHOCTH. MaTpHiia MHIIUCHTHOCTH.

Crenenp Bepmunbl. Kiaccudukanms BepuvH.

[Tycroii rpad. [Tonusrii rpad.

[Toarpad. Yacte rpada.

DEeMEHTHI TEOPUH
aJITOPUTMOB

Anroputmsl Ha Tpadax.

ANropuTMbI HaX0XJIEHHsI KpaTyaiilero myTH.
Anroput™m JleMKCTpHI.

Aunroputm Drnoiiaa.

I kana OLICHUBAHMUSA OTBE€TOB Ha BOIIPOCHI

[IIxana orieHnBaHus

Kpurepuu oneHuBanus

O6yanOHlHﬁCH I"JIY6OKO H COACPIKATCIIbHO PACKPBIBACT OTBCT HaA

«OTIu4HO» KKl TEOPETUYECKUIM BOIPOC, HE JOMYCTHB OLIMOOK. OTBET HOCUT
Pa3BEpHYTHII U UCUEPIIBIBAIOLIUI XapaKTep.
OOyuaronuiics B LEJIOM PacKpbIBA€T TEOPETUYECKUE BOIPOCHI, OJHAKO
«Xopor1o» OTBET XOTA Obl Ha OJMH W3 HUX HE HOCHUT pa3BEepHYTOro U

HCYEPIBIBAIOIIETO XapaKTepa.

«Y IOBJIETBOPUTENBHO»

OOyuaromuiicss B 1IETOM PACKPBIBAET TEOPETUUYECKUE BOIPOCH H
JIOITyCKAeT Psiji HETOYHOCTEH, (parMEHTapHO PACKPBIBACT COJCPIKAHUE
TEOPETUYECKUX BOIMPOCOB HIM WX PACKPBIBACT COJEPIKATEIBHO, HO
JIOTTyCKasi 3HAYUTEIIbHBIC HETOYHOCTH.

((Hey,I[OBJ'IeTBOpI/ITCJ'ILHO»

OOyuaromuiicss He 3HAET OTBETOB HA IIOCTaBJICHHBIC TEOPETHYECKUE
BOIIPOCHI.

8.2.2. Tembl a5 10KJ1a/10B (pedpepaToB)

CoNoakrwdE

[Tomuuom XKerankuna. Knacc TMHEMHBIX PYHKIUHA.

bunapHble OTHOILIEHNS.

[TonHOTa M 3aMKHYTOCTB OYJIEBBIX (PYHKITUH.

MonoTtoHHbI€ OyJIeBbI (PYHKITUH.

DiinepoBsl Tpadswl.

MunumMuzaius OyneBbIX QyHKITUH.

MmuoxectBa u ux crienudukanuu. Jluarpammer Jiinepa-Benna.
Packpacka rpados.

. CBsizHOCTB Tpada.

10. MuHUMAaIbHBIC OCTOBHBIE JEPEBbS.

IIIxana oueHuBaHuA

IIIxana oneHUBaHUsg

Kpurepuu onenuBanus

OOyuaromuiics rryOOKO U coJep>KaTeIbHO PacKphIBaeT TeMy JOKJIaa,

«OTnuHO» HEe JOMyCTHB OMHKOO0K. OTBET HOCUT pa3BEPHYTHIH U HCUEPIbIBAIOIIHIA
Xapaxkrep.
OOyuaromuiics B IIJIOM pacKpbIBaeT TeMY JIOKJIaja, OJHAKO OTBET XOTS
«Xopomo» Obl Ha OJMH W3 HUX HE HOCHUT pPa3BEPHYTOTO M HCYEPIIHIBAIOIIETO

XapaKkTepa.
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OOyuaromuiicss B II€JIOM PAacKpBIBACT TEMY JOKJIana M JOMYyCKaeT Pl
HETOYHOCTEH, ()parMeHTApPHO PACKPBIBACT COICPKAHUE TEOPETUUCCKHUX
BOINPOCOB WJIM MX PACKpbIBAaeT COAEP)KATEIBbHO, HO JIOIyCKas
3HAYUTEIbHBIC HETOYHOCTH.

«Y IOBJIETBOPUTENBHO»

«HeynosnerBopurenbHo» | OOyuaromuiicsi He BJaJieeT BEIOPAaHHOM TeMOon

8.2.3. OneHoYHbIe CPeCTBA OCTATOYHBIX 3HAHU (TeCT)
1. B 92-npouieccopnoit IBC 19 mukpomnpoiieccopoB 00padaThIiBalOT TEKCTOBYIO
uHpopmaruio, 17 — rpaduueckyto, 11 - cumBosbHY10, 12 -MUKPOTIPOIIECCOPOB
OJTHOBPEMEHHO 00pabaThIBalOT rpayUuECKyI0 U TEKCTOBYIO, 7 - TEKCTOBYIO U
CHUMBOJIbHYIO, 5 - rpauecKyIo U CUMBOJIbHYIO, a YaCTh MUKPOIPOIIECCOPOB
OJTHOBPEMEHHO 00pabaThIBalOT rpapuuecKyro, TEKCTOBYIO U CUMBOJIbHYIO
uHpopMaririo. CKOIBKO MUKPOIIPOIECCOPOB SIBIISIFOTCS YHUBEPCATbHBIMH, €CITH MIPH
pEIICHNH 3a7]a9i He 3aJeCTBOBAaHbI 67 MUKPOIPOIIECCOPOB?
1)2
2)69
3)40
4) HEeT BEepHOTO BapuaHTa OTBETA
2. K KakuM BU1aM OTHOCSITCS CJIEYIOIIE MHOKECTBA :
A - MHOKECTBO BCE€X MPOCTBIX YHUCE HATYypaJbHOTO psifa N;
B - MHOXeCTBO IepeBbEB HA JIYHE ;
C - MHOXECTBO BCeX pelieHui ypaBHeHUs 2x-3=07
l)cueTHOE€ MHOKECTBO;
2) KOHEYHOE MHOYXECTBO;
3) MHOKECTBO MOIIHOCTH KOHTUHYYM;
4) B CITUCKE HET COOTBETCTBYIOIIETO BUA.
3. Onepanus (Au B)\ C Han maoxectBamu A, B, C 0603HagaeTcs tuarpaMMoit
Diinepa — BenHa. ..

- A 7y
& &

1) 2) 3)

4)
4. Onepauuei HaJy MHOKecTBaMU A U B, pe3ynbTrat KOTOpOi BbIACIIEH HA PUCYHKE
ABJISIETCA. ..
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1) AuB

2) AnB

3) A\B

4) B\ A

5. lanbl n1Ba MHOKecTBa X={2, 4, 6}, Y={0,2, 4, 6,8}. 13 npeanokeHHbIX
BBICKA3bIBAHUI BEPHBIMH SIBJISTFOTCSL. ..

1) YN X=X
2)XCY

3)Y\X:Y
Y U X=X

6. B cmopTrBHOM Kj1acce ydaTcst 25 4elloBeK, KaKIbli 3aHUMAeTCsl KaKUM-HUOYTh
BUAOM criopta. 10 4enoBeK 3aHUMAIOTCS TJIaBaHUEM, 13 4eloBEeK 3aHUMAIOTCA

TUMHACTHUKOM, IPUYEM S YEJIOBEK 3aHUMAIOTCA MIIaBAHUEM U THMHACTUKOW. CKOJIBKO

YEJIOBEK 3aHMMAIOTCS IPYTMMH BUIAMH CIIOPTA?
7. Ha mHOXeCTBe To/ci 3aaanbl otHomenus aSb={(a,b): a marts b},
aRb={(a,b): a orer b}. Kakoe oTHOIIEHHE ONpeACIACTCS KOMIO3UIIUEH XR™ o Sy ?

1)X Opat nam cectpa Y

2) X 6a0ymika Y 1Mo OTIOBCKOH JIMHUU

3) X pebeHOK MaTepH Y

4)HeT BEpHOTO BapuaHTa OTBETA

8. Bunapuoe otHomenne R={(x,y):xeR,[x-y|<1} obramaer cBOHCTBaMH. ..

1) CHMMETPUYHOCTH U TPAH3UTHBHOCTH;
2) pe(JIeKCHBHOCTH U TPAH3UTHBHOCTH;
3) peIeKCHBHOCTH 1 CHMMETPHYHOCTH;
4) anTUpeICKCUBHOCTH B CHMMETPHYHOCTH;
5) HET BEpHOTO OTBETA.
1 00
9. Marpunia |0 0 2| sSBIsSETCS MATPUIIEH CMEKHOCTH OPUEHTHUPOBAHHOTO rpada.

110

Torma crimckoM pedep OpUEHTHPOBAHHOTO Tpada ABIIETCH ...

1){1;2; 3}

2) {(1;1); (2:3); (2:3); (3;1); (3;2)}

3) {(1;2); (2;3); (3:2); (3;2)}

4) {(1;2); (2:3); (1;3); (3:2)}

10. Heopuentupopanuble rpadbl MMEIOT MHOKECTBO BepuinH {A,B,C,D}.
MHoecTBa UX peOep 3a1aHbl OTHOIIICHUEM HHIIUACHTHOCTH: KaXkI0e peOpo
MIPEJICTaBJICHO KaK rmapa BepmuH. [locTaBbTe B COOTBETCTBHE KAXKIAOMY rpady ero
rpadgudeckoe n300paKeHue.

1) {(AD).(B,C).(C,D)}
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2){(AB).(B,C),(C,D)}
3) {(AD).(B,C),(C,D),(B,B)}

T
. }f

11. ®dynkims f(X,y,2) =XV XZv Xyzvyz SKBUBaJIEHTHA DYHKIUH

a) ¢
A
r)

1) xyvz

2)X

3) xvy

4) xvy

12. ICTHHHBIM yTBEPKICHUEM SIBIISCTCS. . .

DUz pEleila)  giiciiz)  glenb2)
5 B2} L 12}

13. MHOXeCTBO BCEX TOJIMHOMKECTB MHOKecTBa {1, 2, 3}...
1) {fL) 12}, 8} 1.2} 1.3}, {2.3) 1,23}

AL {2} {3} {l2} {13}, {2.3} 1.2.3}}

2,3 3},{2,3},{1,2,3}}
@,1,2,3,{1,2},{1,3},{2,3},{1,2,3}}

1,2,3}

14 OTHoieHne «OBITh OpaTOM» Ha MHOKECTBE JIIO/ICH SBIIIETCS (BbIOEpUTE
COOTBETCTBYIOIIME CBOWCTBA)

1) pedaexcuBHBIM

2) anTupedIeKCUBHBIM

3) TpaH3UTHUBHBIM

4) aHTUTPAH3UTHUBHBIM

5) CUMMETPUYHBIM

6)aHTUCUMMETPUYHBIM

7) aCHMMETPUYHBIM

15. OTHoIlIeHHE «OBITH HE CTapIIIe) Ha MHOXKECTBE JII0JIeH sBisieTcs (BhIOepUTe
COOTBETCTBYIOIIME CBOWCTBA)

1) pedaexcuBHBIM

2) antupedIEeKCUBHBIM

3) TpaH3UTUBHBIM

4) aHTUTPaH3UTUBHBIM

9) CUMMETPUYHBIM

){
){
){
5) 1@
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6)aHTUCUMMETPUYHBIM
7) aCUMMETPUYHBIM
16. Peanuzanueii rpada c MmHOX)ecTBOM BepimH V={1,2,3,4} 1 criuckom ayr
E={(1:4), (1;3), (2;2), (2;4), (3;1)} aBnsercs...
2 2 2
' 1 _ 1 O 1
1) ¢ 2) * 3 ° 4) ¢
17. Marpuna cMexxHOCTH rpada

HMMEET BUI. ..
0 1 0 1 1 1 0 1 1 1 1 1 1 1 0 1 1 1
1 0 1 0 0 1 1 0 1 0 0 1 1 1 1 0 0 1
0 1 0 1 1 1 1 1 01 1 1 0 1 11 1 1
1)1010102)1010103)101110
1 0 11 0 1 1 01 1 0 1 1 0 1 1 1 1
1 1 1 0 1 0 1 1 1 0 1 0 1 1 1 0 1 1
0 1 01 1 1
1 0 1 0 0 1
4)|9 1 0 1 1 11 5)cpenn maHHbIX OTBETOB HET BEPHOTO
1 0 1 0 1 1
1 0 1 1 0 1
1 1 11 1 0

18. AnropuT™ Ha3bIBAETCS ITUKITNICCKIM:

1) ecnu OH HaYMHAETCS C KOHIA;

2) ecnu cepusi KOMaH/ MOBTOPSIETCS MHOTOKPATHO, B 3aBUCUMOCTHU OT YCJIOBHS

3a/1auu;

3) ecnu B mporpaMMe yropsiI04eHbl 1eUCTBUS;

4) BCE BBIIIE TIEPEUUCTICHHOE BEPHO.

19. CBoiicTBO anropruTMma, 3aKIr04aroieecs B TOM, YTO KaKI0e AecTBUE U
QITOPUTM B LIEJIOM JOJDKHBI UIMETh BO3MOKHOCTD 3aBEPILECHUSL. .

1) AMCKPETHOCTH;

2) NeTepMUHHPOBAHHOCTD;

3) KOHEYHOCTh;

4) MaccoBOCTb.

20. CBOICTBOM aJIrOpUTMA SIBJIETCS:

1) pe3ynbTaTUBHOCTD;

2) MUKJIUYHOCTb;

3) BOBMOXHOCTbh U3MEHEHHUS MOCIEeI0BATETbHOCTH BBIMIOJHEHUS KOMAH]T;

4) BO3MO’KHOCTb BBITIOJIHEHHUS aJIrOpUTMa B OOPATHOM MOPSIZIKE.

21. AaroputMm 3T0:

1) npaBuia BBITTOJHEHHS ONPEICIEHHBIX ICHCTBHIA;
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2) OpHeHTHPOBAaHHBIN Tpad, yKa3bIBAIOUINI MOPSAIOK BBIIOJHEHUS HEKOTOPOTO
Ha0opa KOMaH[I;

3) onucaHue NocIeq0BaTENbHOCTU JEHCTBUM, CTPOrO€ UCIIOTHEHNE KOTOPBIX
MPUBOJIUT K PEIICHUIO MTOCTABJICHHOM 3a/]a4M 32 KOHEYHOE YKCJIIO 111aroB;

4) HaOOp KOMaHJ Jisi KOMIIBIOTEPA.

22. Tabnuia crenene BepuH rpada
4

2 5
3
6
L 7 MMEET BULI. ..
1)
BepmmHa |1 |2 |3 [4 |5 |6 |7
crenesp |3 |3 |3 |4 |3 |2 |4
2)
BepumwmHa |1 |2 |3 |4 |5 |6 |7
creiteib |3 |3 |3 |3 3|2 |3
3)
BepmmHa |1 |2 |3 |4 |5 16 |7
crenesp |2 |2 |2 |3 |2 |13
4)
BepumwmHa |1 |2 |3 |4 |5 |6 |7
creiteip |2 |3 |3 |3 |2 |2 |4

5) cpeau NaHHBIX OTBETOB HET BEPHOTO

23. CymecTByIOT 7 MPOCThie Tpadbl O6€3 meTenb ¢ 5 BepUIMHAMU CO CIEAYIOIIUM
HabOpOM CTeNeHe:

1) (1,2,3,4,5)

2) (1,2,3,3,5)

3) (1,2,3,3,4)

4) (2,2,3,3,4)

24. Cxonbko pebep MOTYT UMETh MPOCThIe rpadbl 6€3 meTens ¢ 5 BepimruHaMu?
1) 1 pedbpo

2) 5 pebep

3) 10 pebep

4) 25 pebep

25. Kakoit paguyc MoxeT ObITh y Tpada ¢ 5 BepiumHaMu?

1)1

2) 2

3)3

4)5

26. Kakoe paccTosHMEe MeEXAy JABYMsl BEpIIMHAMH BO3MOXHO B rpade c 5
BEpIIMHAMU ?

11

2) 2

3)3
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4) 4
27. I'pad 3aman maTpuiieit CMEKHOCTH:
01101
00011
00001
00001
00000
Kakum oH sBnsiercs?
1) CuibHO CBSI3HBIM
2) OIHOCTOPOHHE CBSI3HBIM
3) Ci1abo CBSI3HBIM
4) HecBs3HbIM

28. B kakux rpadax BoO3MOKHa TOMOJIOTMYECKasi COPTUPOBKA?

1) cuIbHO CBSI3HBIC

2) OJTHOCTOPOHHE CBSI3HBIC
3) cmabo cBsA3HBIC

4) HecpsizHble

29. Kakue rpadsl MOTyT COBIaaTh CO CBOMM I'pa)oM KOHJIeHCauuu?

1) cuiIbHO CBSI3HBIC

2) OTHOCTOPOHHE CBS3HBIE

3) cnmabo CBs3HBIE

4) HecsizHble

30. KakuMm MoxeT rpad KoHAeHCAIu?
1) cubHO CBSI3HBIC

2) OTHOCTOPOHHE CBSI3HBIE

3) crmabo CBs3HBIC

4) HecBsizHble

Ku1104 K TecTHPOBaHUIO

Ne 1112345678 9 10 |11 ]12] 13 14 15
orer (4 | 1 |1 (3 |1|7|2]3 3 10, 3|5 2 11,3, 2,3,

2a, 3B 5 6

Ne 116(17|18|19(20|21|22|23| 24 25 |26 |27| 28 29 30
oser | 4 |12 (3331|4123 12 |34 3(234(234|234

IHIkana oueHuBaHUs Pe3yJIbTATOB TECTUPOBAHMSA

% BepHBIX penIeHHi (0OTBETOB) [IIkana oueHNBaHUA
85 - 100 OTJIMYHO
70-84 XOPOIIIO
50 -69 YAOBIIETBOPUTENHHO
0-49 HEYJIOBJICTBOPUTEIHLHO

8.2.4. Tembl 1j1sl CAMOCTOSITEJILHOW PadOTHI CTY/IEHTOB
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[TonsiTue MHOXECTBA U CIIOCOOBI ero 3ananus. [lomMHOXecTBa.
Omneparun Hax MEOKecTBaMU. CBOMCTBA OTIEpaNMii HaJT MHOXKECTBAMH.
MeTo BKIIIOUEHUN W UCKIIOUYEHUH.

VYnopsimoueHHble MHOKECTBA. [IpsiMoe ipon3BeicHIE MHOKECTB.
bunapubie otHomIeHHsI. OCHOBHBIC TTOHSTHS.

CrnocoObl 3a1aHus OMHApHBIX OTHOLIEHUI. Oniepanuy HaJl OMHAPHBIMU
OTHOIICHUSMHU.

7. CpolicTBa OMHApHBIX OTHOIIEHUH. OTHOILIIEHNE SKBUBATICHTHOCTU. OTHOIICHHE
nopska. Pazdouenue 4yacTHyHO yrnopsI04U€HHOTO MHOKECTBA HA LIETIH.

8. OTtoOpaxenne MHOkecTB. DyHKIMU. CriocoObl 3a/1aHus (PYHKIIUA.
T'omoMopdu3m u uzomophusm.

9. OcHoOBHBIE OHATHS T€OpUH rpadoB: BeplIMHA, pedpo, Ayra, NeTis, CTENeHb
BEPIINHBI, HEOPUCHTUPOBAHHBIM U OPUEHTUPOBAHHBIN rpad), MyCTON U MOTHBIH
rpad,0-rpad.

10. CnocoOs1 3aganus rpada. MaTpuIlbl CMEXHOCTH M HHIIMICHTHOCTH, X
OCHOBHBIE CBOWCTBA.

11.  Yacru rpados. [Toarpadst, nuzomopdusm rpados u noarpados.

12.  Omnepamuu Ha rpadax.

13.  Ces3HOCTB rpadoB.

14. Yucna rpados.

15. [Inanapsbie rpadsbi.

16.  DiinepoBbl U TAMUJIBTOHOBHI Tpadbl.

17. Tlapocoueranus B rpade.

18. bynessl (nepexitouatenbubie) GyHKITUU. OCHOBHBIC TOHSTHS.

19. CgoiictBa OyneBbIX (HyHKITUN.

20. 3axoHbl OyneBbIX (PYHKIIHIMA.

21. CnocoOsI 3a1anust OyiaeBIX (QYHKIIUA.

22. Kimaccel OyneBbIX (QyHKITHIA.

23. CnermmanbHabie paznoxkenus [1D. J[n3proHkTHBHAS HOpMaIbHas opma.
KonbpronkTuBHas HopManbHas Gopma.

24.  CoepiieHHbIC HOPMAJIbHBIE (POPMBI.

25.  Beipaxenus onnoit [1® yepes apyryto.

26. He momHOCTHIO OnipeaeneHHbie (dacTHbie) [1D.

27. 3agaya MUHUMU3AIUH OyJIeBbIX QYyHKIIHA.

28. IlocraHoBka 3amauyn MEHUMH3AUHU B Ki1acce JJHD.

29. Cokpamennas [[HO.

30. Tynwuxossie JJHO.

31. TIlocrpoenue cokpamenHoi JJH®. ITonck muaumansabix JTHO.

32. TabnuuHbI METOJ MUHUMH3AIINU.

33.  MuHMMU3aIMs HE TTOJTHOCTRIO onpeeaeHHbIX [1D.

34. TlonHoTa MHOXECTBa (PYHKIUH.

35. Teopema o pyHKIIMOHATBHOM MOJHOTE.

36. Teopewma Ilocta. Tabauna Ilocra.

37. Ilpumepsl PyHKIIMOHATBLHO-TIOJHBIX 0a3MCOB.

ook wnE
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38. IlonsTue anroput™Ma, CBOMCTBA AITOPUTMOB, AITOPUTMUYECKH Pa3pelINMbIe 1
HEpa3pelInuMbIe MPOOJIEMBI.
39. Cxembl IOTOKOB JIaHHBIX U aITOPUTMOB.

Tunosslie TeMbl pedeparToB:
[Tomuuom XKerankuna. Knacc muHeRHBIX QYHKIHIA.
bunapHble OTHOLIEHNS.
[TonHOTa ¥ 3aMKHYTOCTB OYJIEBBIX (PYHKIUH.
MonoToHHBI€ OyJIeBbI (DYHKITUH.
DiinepoBsl rpadsbl.
Munumu3zanus 0yJIeBbIX (PYHKITHA.
MmuoxectBa 1 ux crienupuxanuu. Juarpammel Jitnepa-Benna.
Packpacka rpados.
. CBsizHOCTB Tpada.
10. MuHUMaTBEHBIE OCTOBHBIC ICPEBbSI.

CoNoaRrwDE

Ikaia oneHUBAHUSA

[[Txana olleHuBaHUS Kputepuu onieHuBaHus

«OTIUIHO» OOyyatomuiics TayOOKO M COJEP)KAaTENbHO pPAacKpbIBa€T TEMY
CaMOCTOSITENIbHOW palboThl, HE JIOMyCTHB OMMOOK. OTBET HOCUT
Pa3BEPHYTHIN U MCUEPIIBIBAIOIINN XapaKTEP.

«Xoporio» OOyuaromuiicss B I1IEJIOM PAcCKpbIBACT TEMY CaMOCTOSITEIbHOMN
paboOThI, OJHAKO OTBET XOTSA OBl HAa OJAWH W3 HUX HE HOCHUT
Pa3BEpHYTOI'0 M MCUEPIIBIBAIOIICTO XapaKTepa.

«Y IOBIETBOPUTEIILHO» OOyuJarommiicsi B IIeJIOM PACKPBIBAET TEMY CaMOCTOSITEIBHON paboThI
U JIONyCKaeT psJ HETOYHOCTeH, (parMeHTapHO pPaCKPBIBAET
COJIEpKAaHUE TEOPETHYECKUX BOIPOCOB WJIM MX PaCKpbIBAET
COJIEPKATENBHO, HO IOITYCKasl 3HAYUTEIIbHbIE HETOUHOCTH.

«HeynonerBopurensHo» | OOydaroniuiics He BIaJeeT BBIOPAHHONW TEMOM CaMOCTOSATEIbHOM
paboThI

8.2.5. HWuauBuayajibHble 3aJaHUA JJI  BBINOJHEHUSI PACUYETHO-
rpaguyeckoi padoTbl, KypcoBoii padoThl (IPOEKTA)
PI'P o nucnumnnune «JuckpeTHast MaTeMaThKa» mpeyCMOTPEHbl Y4eOHBIM
m1aHoM B o0wseme 0,3 Jaca o ouHo# 1 3a04HOM (hopmMam 0OydeHuUs .
Bapuanr 1
Teopernyeckas 4acThb.
Hoaunom Keraakuna. Kitace 1uHeitHbIX GyHKIMH.
PexomeHyeTcs creayronui mial padoThl:
1. Bgenenue. (PaccmMoTpeTh OCHOBHBIC MOHSITHS U ONIPEICIICHUS, CBSI3aHHBIC C
TEMOM. )
2. CyllecTBOBaHUE U €IUHCTBEHHOCTD MPECTABIICHMUS.
3. [Ilpencrasnenue GyHKIMU B BUAE oJMHOMa JKerajakuHa.
3.1.Meton HeonpeaeaeHHBIX KO3 QHITUESHTOB.
3.2.Meton, 6a3upyromuiicss Ha IpeoOpa30BaHNU BEKTOpa 3HAUYCHUN (DYHKITHH.
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3.3.Meton, 6a3upyromumiicss Ha Ipeodpa3zoBaHuu (GOPMYJI HaJl MHOKECTBOM CBSI30K
{&, -} (C momomipio SKBHBaJICHTHBIX peoOpazoBanuii CJTHD).

3.4.C momomipio kapThl KapHo.

3.5.Metox TpeyroapHUKA.

4. Knacc nTuHEHHBIX (YHKIIHA.

5. 3akiroyeHwue.

IIpakTH4eckas 4acrb.
Peniure 3agaun.
— VYHuBepcaabHOE MHOKECTBO COCTOUT U3 26 CTPOYHBIX OYKB JIATUHCKOTO

andasuta. 3amansl MHOXKecTBa A, B, C u D. Bpluncianre MOITHOCTh MHOXECTB X U
Y.

-~ A={a,c,h, j,1}, B={f,h,i, j,r,y}, Cc={a bk mo} D = {i,u,v},
X =(AnB)uU(DNC), Y =(AnB)\(DUC).
— S u R — OwuHapHbie OTHOIICHMS 3aJaHHbIC Ha MHOXKECTBE JIIOJICH:

aSbecnu a cectpa b; aRb, eciu a sxeHa b.

— Haiitu aSURD, aSoRb, aR™,aR-S™b.

- [TocTpouB TaOAUIBI ICTUHHOCTH COOTBETCTBYIOIINX OYyJIEBBIX (DYHKIIHIA,
BBISICHUTE DKBUBAJICHTHBI JTU ()OPMYJIBI

— (XV§)¢(§—>(y—>z)) u (y—(xvz)).

- Jns OyneBoit ¢yHKuMH, 3amaHHON Bekropom 3Hauenuit (00100011),
onpeaenutb CIH®, CKH® u nonunom Keraiakusa.

- BersicHure, ABJIACTCSA I cucrema GyHKIMMA
A={Xy, XV Y, x@Y,Xy v yz v Xz} (YHKIIHOHAIILHO ITOJIHOM?
- "3 MTOJTHOM CUCTEMBI OyJeBbIX byHKIMA

A={LXXy(x®y),x®y® Xy ® yZ® X2} gy 1m0 e BCeBOIMOKHBIE GA3HCHL

- [To 3amannoM JJHD X X, v X X,X, v X,X,X, IOCTPOUTH COKpalieHHywo JJTHO.

HeopuentupoBanubiii Tpad G 3amaH  MaTpuied  CMEXKHOCTH

A(G) =

OrRrPOOOr O
OORrRFRPRFPOPRr
QOO OOrOo
QOO OOr o
QOO OOrOo
POOOOOr
(el leolelele o)

Cnenyer mocTpouTh Tpad Ha TJIOCKOCTH M HaWTH TaONUIy CTENEHEH BEpIIHH,
MaTpUILy UHIIUJICHTHOCTH, TAOWJIIy PACCTOSIHUM, paauyc U eHTp rpada.

Bapuanr 2

Teopernyeckasi 4acThb.

bunapHbIe OTHOLIEHMS.

PexoMeHtyeTcs ciieayromuii miaH padoThl:

1. Bgenenue. (PaccMOTpeTh OCHOBHBIE MOHSATHS W ONPEACIICHUS, CBS3aHHBIE C
TEMOM).
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2. llpowmmrocTpupoBaTh  CIMOCOOBI  3aJaHus ~ OWMHAPHOTO  OTHOIICHUS:
MepeunciieHneM,  aHaauTudeckoe  (dopmynoi), rTpaduueckoe,  MaTPUUHOE
npeICTaBICHHUE.

3. Paccmotpers MaTpuily OMHapHOTO OTHOIICHUS U €€ CBOMCTBA.

4. Pa300parh OCHOBHBIE OIEpaIiy HaJl OMHAPHBIMU OTHOIICHUSIMH: JIOTIOJTHEHUE,
nepeceveHue, OOBECIUHCHHWE, KOMIIO3HIIUS OTHOIICHUH, CTENEHb OTHOIICHWUS,
00paTHOE OTHOIIEHUE, AIPO OTHOIICHHUS.

5. PaccmoTperh  cBOiCTBa ~ OWHApPHBIX  OTHOIICHUW:  PEQIICKCHBHOCTS,
aHTHPE(DICKCUBHOCTh, CHMMETPUYHOCTh, AHTHCUMMETPHYHOCTh, aCHMMETPHYHOCTb,
TPaH3UTHUBHOCTD, CBS3HOCTD.

6. PaccMmoTperh 3aMblkaHHWE OTHOIICHUS OTHOCHUTEIBHO CBOWMCTBA Ha TpPHUMEpPE
TPAH3UTUBHOTO U PE(PICKCUBHOTO TPAH3UTHBHOTO 3aMBIKAHU.

7. PaccmoTpeTb Bubl OMHAPHBIX OTHOLICHUH.

8. BriBos.

IIpakTHYyeckasi 4acThb.
Pemiure 3agaum.
1. VYHuBepcaJlbHOE MHOXECTBO COCTOMUT M3 26 CTPOYHBIX OYKB JIATUHCKOTO

andasuta. 3amansl MHOKecTBa A, B, C u D. Beruuciaure MOITHOCTh MHOXKECTB X U
Y.

A={c, g, j,0}, B={f,g,hqwl C={b,c,mn,r}, D=4, j,i,u,v,z},
X =(AnC)UB,  Y=(AnBJu(c\D)

2. Su R — OuHapHbIC OTHOIIEHUS 3a/laHHBIE HA MHOXKECTBE JIIOJIeH : aSh, ecnu a
MmaTth b; aRb, eciau a BHYK b.

Haittu aSURb, aSoRb, aR*b,aRoS™b.

3. Hcmonb3yss TabIUIbl UCTUHHOCTH, MPOBEPHTE HKBUBAJICHTHOCTH OYJIEBBIX
hopmy

(Xvy)=>((y]|2) >(x~xAr2))ulx A y)v (=(xv §) —>2).

4. Jlna OyneBod (QyHKUMH, 3agaHHOW BektopoMm 3HaueHuid (00100111),
onpenenure CAH®, CKH® u nonunom JKerankuna.

5. BelsacHure, ABJISIETCS I cucrema byHKUIMMA

A={xx(y~2)~yzx®y®z} (GYHKITMOHATILHO TTOJTHOM?

6. U3 mommoit crctembi OyneBbIX (yHKUUN A={0.x®y. x>y xy ~ xz}

BCEBO3MOKHbBIE OA3UCHI.
7. Tlo 3agannoit TH® x X x, v X X,X, v X,X X, IOCTpOUTh cokpaiieHnyto JJTH.

BBIACIIUTC

8. HeopuentupoBaHHBII rpad G 3a7aH MaTpuLen CMEXHOCTHU

0111000
1010100
1101010

AG)=|1 0 1 0 0 0 1|.
0100010
0010101
0001010

Cnenyer mocTpouTh rpad Ha TUIOCKOCTHM M HAWTH TaOJMIly CTENEeHEW BEepIIuH,
MaTpUIly MHIMACHTHOCTH, TaOJIUIly PACCTOSHUM, paanuyc U IeHTp Tpada.
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Bapuanr 3

Teopernyeckasi 4acThb.

IHotHOTa M 3aMKHYTOCTH OyJ1eBbIX (PYHKIMT

B undposoii BeruncautensHoi MamnHe nudpamu sisirores 0 u 1.
CrnenoBaTenbHO, KOMaH/Ibl, BHITIOTHSIEMBIE ITPOLIECCOPOM, CYTh OyJIeBbI (DYHKITHH.
3aMKHYTbIE CUCTEMBI OyJIeBbIX (DYHKIIMH MO3BOJISIOT MOCTPOUTH HYKHBIH MPoOIIeccop,
UMes B paclopsKEHUH 3JIEMEHTHI, peanusyromue 0yieBsl GyHKIUU cucTeMbl. Llenp
paboThl — U3YYUTh OCHOBHBIE 3aMKHYThIE KJIACChl U UX CBOICTBA.

PexoMenayercs cienyromuii iad paboThl:

1. Bsenenue.

2. OmnpenenuTs OCHOBHBIE MOHATHUS: 3aMbIKaHUE MHOKECTBA OyJIEeBbIX (DyHKLUH,
3aMKHYTBINM KJ1acc, (yHKIIMOHAIbHAsSI IOJIHOTA, c1adas MOJHOTA, CUIIbHAS MOJIHOTA.

3. Paccmotpure ocHOBHBIE 3aMKHYThle Kiaccsl (kiaccel Ilocta) S,,S;, S,

Lu M.

4. PaccMOTpUTE OCHOBHBIE TEOPEMbl O (PYHKIHMOHAJIBHOW IIOJHOTE, TEOpEMY
ITocra.

5. Paccmotpute nonarue 6asuca.

6. Pemmre 3agaun.

6.1.JIns ¢ysxmum f(0010L000) BBIACHUTE BOMPOC O €€ MPHUHAMIC)KHOCTH K

KimaccaMm 5,5, S, Lu M.

6.2.1lpoBeppTe (PYHKIMOHANBHYIO TOJHOTY CHCTEMBbI OyJieBBIX (YHKIUI
x®yxayl

/. 3akioueHHe.

IIpakTHyeckast 4acThb.
Pemiure 3a1aum.
1. VHuBepcaJilbHO€ MHOXECTBO COCTOMT U3 26 CTPOUYHBIX OYKB JATHHCKOTO

angasura.

3amanbel MHOkectBa A, B, C m D. Bprunciaure MOIIHOCTP MHOXECTB X U Y.
A={c, f,n,u}, B={f,g,p,s,u}, C={mn,z}, D={j,mtu,y,z}

X =(AnC)UB, Y =(AnB)u(c\D)

2. Su R — OuHapHbBIE OTHOIIEHHUS 3aJITaHHBIC HA MHOYKECTBE JIFOJICH: aSh, eclin a
’KeHa b; aRb, ecau a Math b.

Haittu aSURb, aSoRb, aR™b,aRoS™.

3. Hcrmonp3yss TaOMWIBI WUCTHHHOCTH, IPOBEPUTH SKBUBAJIEHTHOCTH OYJIEBBIX

hopmy
(b )i (00| (V)| (0] (vl
4. Jlns OyneBod (QyHKUMH, 3agaHHOM BekTopoMm 3HaueHuid (00101011),

onpenenntb CIH®, CKH® u noaunom JKeraakuHa.
5. Mo 3agannoit KH® (x vX,)(X, VX, VvX,) nocTpouth cokpameHnyrw JTHD.
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6. HeopueHTupoBaHHBI rpad G 3aJ1aH MaTpHULEH CMEKHOCTH

AG) =

QOO OOrOo
OOOOrOoOr
OOrFR,ORrO
RPOOOFrOO
PRPROOFrROO
OOFrPOO0OOO
OOrFrRPOOO

Crnenyer mocTpouTh Tpad Ha IJIOCKOCTH M HAaWTH TaOJWIy CTEMCHEW BEpIIHH,
MaTpHIly HHIIHICHTHOCTH, TAOJUILy pACCTOSTHUH, paanuycC U EHTp Tpada.

Bapuanr 4

Teopernuyeckas 4acThb.

MoHoToHHBIE 0yJ1eBbl QYHKIMH

PekoMeHnayercs cienyromuii miad padboThl:

1. Baegenue (PaccMOTpeTb OCHOBHBIE MOHSTUS U OIpPENEICHUs, CBSI3aHHBIC C
TEMOW)

2. YacTHuHBIi MOPAIOK HA MHOYKECTBE IBOMYHBIX HAOOPOB JUTUHEI N.

3. MonoToHHbIE OyeBbI (PYHKIINU, UX CBOMCTBA.

4. CBoiicTBa HEMOHOTOHHBIX (DYHKITHUMA.

5. 3aMKHYTBIM KJ1acC MOHOTOHHBIX PyHKIUH M.

6. OcHOBHBIE T€OpPEMBI O PYHKIIMOHATBHOMN ToHOTE. KpuTepuii mOIHOTHI Kitacca
OyneBbIx (pyHKIMiI (Teopema [locra).

7. 3axiaroyeHwue.

IIpakTHyeckast 4acThb.

Pemure 3agaum.

1. VYHuBepcaJlbHOE€ MHOXXECTBO COCTOMT M3 26 CTPOYHBIX OYKB JIATHHCKOTO
andasuta. 3amansl MHOKecTBa A, B, C u D. Beruuciaure MomHocTs MHOKECTB X 1 Y.
A={c,d, j,kl,q, B={d,g,hnu}C={,mv}, D={b,g,i,p,r,swx}

X =(AnC)UB, Y =(A\D)uU(C\B)

2. Su R — OwHapHBIC OTHOIICHMS 3aJaHHBIC Ha MHOYKECTBE JIFOJCH: aSb, eciu a
tema b; aRb, ecniu a mats b. Haittu aSWURb, aSoRb, aR'h,aRoS™.

3. Hcmonp3yss TabmWIlbl WCTHHHOCTH, TPOBEPUTH SKBUBAJCHTHOCTH OYJIEBBIX
bopmy1 (X > ¥y) > (XAY~(X®Y)u(XAy —>Xx) > V.

4. Jlna OyneBod (QyHKUMM, 3aAaHHOM BekTopoM 3HadeHud (10110011),
onpenenntb CIH®, CKH®, nonunoMm XKeraiakuHa.

5. Bpeiicauth, sBusercs M cucreMa GyHKOUA  A={Xy,Xvy,x@y®z®1L}

(GyHKIIMOHATBLHO MOJTHON?
6. Uz MTOJTHOM CHUCTEMBI OyJIeBbIX byHKUMN
A={0L,x®y®z,xy ®xz D yz,xy ® z,X Vv Yy} BBIACIUTE BCEBO3MOKHBIE OA3UCHI.

7. Tlo 3agannHoii [JH® X x, v X,X, v X X, V X,X,X, HOCTPOUTh cOkpaiieHnyto [JHO.
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8. HeopueHTHpOBaHHBIM rpad G 3a7aH MaTpuleH CMEKHOCTH

0100000
1011100
0100000

AG)=/0 1 0 0110
0101001
0001001
0000110

Crnenyer mocTpouTh Tpad Ha TJIOCKOCTH W HAWTH TaOJMIy CTENCHEH BEPINHH,
MaTpHILy HHIIJICHTHOCTH, TaOJIUILy paCCTOSTHUH, paauyc U EHTp rpada.

Bapuanr 5

Teoperuyeckasi 4acTh

JilsiepoBbl rpadbl

Brnepsbie rpadsi 66u1H paccMoTpenst JI. DiiepoM B CBsI3U ¢ U3BECTHOM 3a7a4eii o
KEHUTCOEePIrCKUX MOCTaxX, KOTOpasi 0Kaszajach CBA3aHHOM C BO3MOKHOCTBIO
MIPOXO0’KJICHUS BEPIIUH Tpada TOIBKO M0 OAHOMY pa3y C BO3BpAIICHUEM B UCXOIHYIO
BEPILIKHY, T.€. OTHUM POCUEPKOM Mepa. B mocnencTBuu takue rpadnl crayiu
Ha3bIBAThCs 3isIepoBbIMU. L{enb KypcoBOil pabOThI — U3yUNUTh HEKOTOPHIE CBOMCTBA
31epoBbIX rpadoB. PekoMeHyeTcs cliey 0Nl MIaH U3JI0KEHUST MaTepHaa:

1. Bgenenue.

2. Omnpenenuts OHATHE Tpada B BUIC MPEACTABICHHS HEKOTOPOTO OMHAPHOTO
OTHOIILICHUS U CBSI3aHHbBIE ¢ rpad)OM OCHOBHBIE TTOHSTHUS, a TAKKE TPUBECTH
MIPOCTENIINE TTPUMEPHI .

3. MHcropuueckue cBeaeHus o rpadax: penieHue Jisepa 3a/1aqyu 0 CeMU
KEHUTCOEePrCKUX MOCTaX.

4. JlaTh ompenerneHue diuaepoBa 1 noiaysuaeposa rpada, MpuBeCTH MPUMEPHI.

Y cTaHoBUTH HEOOXOAUMBIE U JOCTATOYHBIC YCIIOBUS JIJISl DMJIEPOBBIX U
MOJTydiIepoBbIX TpadoB. OnucaTh AITOPUTM MTOCTPOCHUS SUTIEPOBOH TEMHU B
siiepoBoM Tpade.

5. PaccMoTpeThs npuMephl 3MIEpOBBIX U HEIMIIEPOBBIX IPpadoB.

6. 3akmoueHue.

IIpakTnyeckasi 4yacTb

Pemure 3agauu.

1. VYHuBepcaJibHOE€ MHOXECTBO COCTOMT U3 26 CTPOYHBIX OYKB JIATUHCKOTO
andasura. 3amansl MHOKecTBa A, B, C u D. Berunciaute MomHOCTh MHOXECTB X 1 Y.
A={p,h, jk,n}, B=1{cd,jrt}, C=1{i, j,u,v}, D=1{a,c,g,j X Y}
X =(AuB)uC,  Y=(AnD)u(C\B)

2. Su R — OunHapHbIC OTHOIICHUS 3aJlaHHbIC HA MHOXKECTBE JItoiei: asSh, eciu a
tewma b; aRb, ecnu a oten b. Haiitu aSURD, aScRb, aR™,aR-S™b

3. Hcmonp3yss Tabmuilbl WUCTUHHOCTHU, TMPOBEPUTH DSKBUBAJIECHTHOCTH OYJIEBBIX
bopmyn XA(Y ~2)u((x Ay) ~(XAZ))~X.

4, Jlns OyneBod (QyHKIMHU, 3agaHHOW BektopoMm 3HaueHud (10101011),
onpenenuts CAH®, CKH® u nommuom KerankuHa.

5. Beiacauth, sBuserca au cucrema QyHkui  A={0,x—> Yy, x®Yy,xy ~ xz}

(YHKIMOHATIBHO MOJTHON?
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6. U3 monHOW cucTemMbl OyleBbIX (QYHKIHMA A={Xy, XV Y, Xy vz, x®Yy,Xx -y}

BBIJICINTE BCEBO3MOXKHbBIE OA3HCHI.
7. Ilo 3agannoi [ITH® xX,X, v X X,X, v X,X, IOCTpOUTH cokpamieHnyoo JJHD.

8. HeopueHtupoBaHHbIN rpad G 3a/laH MaTtpuiei CMEXHOCTH
0111000
1010000
1101100
AG)=/1 01 00 1 0.
0010011
0001101
0 000110

Crnenyer mocTpouTh Tpad HAa IIOCKOCTH W HAWTH TaONMIy CTENEHEHd BEpIIHH,
MaTpHIy HHIIJICHTHOCTH, TaOJIHUILy pACCTOSHUH, panyC U EHTp Tpada.

Bapuanr 6

Teopernueckasi 4acTb

Munumu3anus 0yjaeBbIX PyHKIUIA.

[Ipu npoexkTrpoBaHuy UPOBLIX ABTOMATOB IMIMPOKO UCIOJIB3YIOTCS METOIbI
MUHUMM3AIUU OYJIEeBbIX (PYHKIUH, O3BOJIAIONINE MOTYy4aTh PEKOMEHIAINH JIJIst
MOCTPOEHUSI SKOHOMUYHBIX cXeM UPPOBHIX aBToMaToB. O0I1as 3a7a4a
MUHUMM3AIUU OYJIEBbIX PYHKIIUN MOXKET OBITH COPMYIIMPOBAHA CIIEAYIOIMIUM
o0pa3oM: HalTH aHATMTHYECKOE BhIpaKEHHE 3aJjaHHOM OysieBol PyHKIMHN B hopme,
coJiepKalie MUHUMaJIbHO BO3MOXHOE 4nciio OykB. ClielyeT OTMETUTD, YTO B
00111e# MOCTAHOBKE JJAHHAS 3aj/laua MOKa He PelleHa, OJJHAKO IOCTATOYHO XOPOIIIO
MCCJIEI0BaHA B KJacce IU3bIOHKTHUBHO - KOHBIOHKTUBHBIX QopM. Llenb paboThr —
M3YUYUTh PA3JTUYHBIE METOIl MUHUMU3AINH, OTIPEJICTUTh UX MPEUMYILECTBA U
HEJIOCTATKU W MPOAHATIU3UPOBATH BO3MOKHOCTh UX allnapaTHOTO MPUMEHEHUS.

PexoMeHtyeTcs ciieyroiuii miaH padoThl:

Bgenenue.

[Tonsarue OyneBoi QyHKIUU.

Paznoxenue ¢pyHkiuii mo nepemeHHbsIM. HopmanbHbie GOpMEI.
MunuMu3aIus HopMajabHBIX (opMm.

Kapter Kapho.

Meron bnerika.

Meton KBaiina.

. 3aKIIIOUYEHHUE.

IIpakTnyeckasi 4yacTb

Peniute 3agaun.

1. VYHuBepcaJlbHOE MHOXECTBO COCTOMT M3 26 CTPOUYHBIX OYKB JIATUHCKOTO
andasuta. 3agansl MHOXKecTBa A, B, C u D. Beruuciaure MonHocTs MHOKECTB X 1 Y.
A={,h jkmy} B={,ck,u} C={j,k,w},

D={b,g.i,y, 2} X =(AUD)~C, Y=(A\D)u(C\B)

2. Su R — OunapHble OTHOIICHUS 3aJ]aHHbIC HA MHOXKECTBE JIIOJIeH: aSh, ecnu a

cectpa b ; aRb, ecim a myx b Haiit aSURb, aSoRb, aR™b, aRoS*lb_

o oTo ~wbdE

3. Ucmonb3ys TabmuIbl MCTUHHOCTH, IIPOBEPUTH OKBUBAIEHTHOCTH OYJIEBBIX
bopmyn (x >y x—>z) 1 X—>yz
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4, Jlna OyneBor (QyHkuuu, 3amaHHOM BekTopoMm 3HaueHuid (11101011),
onpenenutb CJH®, CKH® u nonunom JKerankuHa.

5. BpeisicHuth, sBISETCS U cucTeMma (PyHKIUN A={L X X(X~ y)®x(yDz),Xx ~ y}
(GYHKITMOHATIBHO MOJIHOM?

6. W3 monHoi cucTembl OyneBbIX GyHKIME A={xy®z,x®y®1,Xy,x} BbIIEINTE
BCEBO3MOIKHBIE OA3HCHI

7. Tlo 3agannoit KH® (x v X, )(X, v X )(X, vX) IOCTpouTh cokpaiiennyto JHO.

8. HeopuentnpoBaHHBII rpad G 3a7aH MaTpulien CMEKHOCTHU
0100000
1010000
0101110
AG)=/0 0 1 0 0 1 1.
001 0010
0011100
0 001000

Cnenyer mocTpouTh Tpad Ha IJIOCKOCTH M HAWTH TaONMIy CTENEHeW BepIIHH,
MaTpUILy UHIIUJIEHTHOCTH, TaOJUILy pacCTOSTHUM, painycC U LIEHTp rpada.

Bapuaunr 7
Teoperuyeckasi 4acTh
MHuo:kecTBa M ux cnenupukannu. [nmarpammel Jitsiepa-Benna.

[TonsaTre MHOXKECTBA MEPBUYHO, HA €TI0 OCHOBE CTPOSATCS BCE MAaTEMaTUYECKUE
KOHCTpYKIUU. [{enb paboThl — M3y4uTh OCHOBHBIE CBOMCTBA MHOKECTB U OIEpaLUU
HaJl HUMH.

PexoMeHtyeTcs cleayIomuii miaH paboThl:

1. Bsenenue.

2. OmpenenuTh OCHOBHBIC MTOHSATHS TEOPUH MHOXECTB: AJICMEHT MHOXKECTBA,
MIPUHAJIEKHOCTh MHOXECTBY, YHUBEPCAJIBHOE U ITyCTOE MHOYECTBA.

3. PaccMoTpeTh OCHOBHBIE CTIOCOOBI 3a/1aHKsI MHOYKECTB, MTPOMILTIOCTPUPOBAB UX
Ha MpUMepax.

4. PaccMmoTpeTh OCHOBHBIE OTI€palliy HaJl MHOKECTBaMU: O0bEAMHEHHE,
[IEpECEYEHNE, PA3HOCTh, CHMMETPUYECKAs PA3HOCTD.

5. PaccMoTpeTh OCHOBHBIE CBOMCTBA OTNEpaliii: KOMMYTaTUBHOCTb,
aCCOIMAaTUBHOCTb, TUCTPUOYTUBHOCTD, UAEMIIOTEHTHOCTD U T.J.

6. I'paduueckoe 3aganre MHOXKECTB: TuarpaMmsbl Ditnepa-Benna

/. MourHocTh MHOXECTBa. MHOKECTBO MOIITHOCTH KOHTUHYYM.

8. 3akiroueHue.

IIpakTHYyeckass 4acTb

Pemure 3agaum.

1. VYHuBepcaJlbHOE MHOECTBO COCTOMT W3 26 CTPOUYHBIX OYKB JATHHCKOTO
andasuta. 3amansl MHOKecTBa A, B, C u D. Beruuciaure MonHocTs MHOKECTB X 1 Y.
A={a,c,ik,1}, B={a,b,I,t,v}, C=1{,I,nu}, D={a jk z},

X =(AUB)AD, Y =(AnB)\(CuUD).

2. Su R — OuHapHBIC OTHOIIICHUS 3a/IaHHBIC HA MHOXKECTBE JIIOJIeH: aSb, ecnu a

KeHa b. aRb, ecmu a math b. Haiiti aSURb, aSoRb, aR™,aReS™h
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3. Hcnonb3yss TaOAMIbI HCTUHHOCTH, IPOBEPUTh SKBUBAJICHTHOCTH OYJIEBBIX
bopMyt Xv(y—>2)u(Xvy)—>(Xvz).

4. Jlns OymeBoit QyHKIMHM, 3amaHHOW BekropoMm 3HaueHwir (00110001),
onpenenutb CIH®, CKH® u nonunom XKerankuHa.

5. BbiacHuTH, sBmseTCST M cucteMa  QYHKIUA A ={0,x,x(y ®2) ® yz}
(YHKITMOHATIBLHO TOJIHOK?

6. U3 momHoii cucteMbl 6yneBbIX QYHKIME A ={Xy,Xyv z,X® y,X — Y, X} BBIICINTE
BCEBO3MOYKHbBIE 0a3HCHI.

7. Ilo 3agannoit [JH® x v XX, v XXX, VXX,XX, IOCTpOUTh cokpamieHHyo JJHD.

8. HeopuentupoBaHHbIN rpad G 3a/laH MaTtpuiei CMEKHOCTHU
0111000
1010100
1101010
AG)=/1 01 00 0 1|.
0100010
001 0100
0 001000

Cnenyer mocTpouTh rpad Ha IUIOCKOCTM W HalTH TaOMUIly CTENEHEH BEpIIMH,
MaTpUIly UHIHJIEHTHOCTH, TA0JIUIy pacCTOSIHUM, paauyc U LEHTp rpada.

Bapuanr 8

Teopernueckasi 4acThb.

Packpacka rpados.

OpHoli U3 nepBbIX 337a4, MIPUBEIIINX K BOSHUKHOBEHHIO TEOpUU IpadoB
ABJIIETCS “TUIIOTE3a O YEeThIpeX Kpackax’ . MccnenoBanue 3Toi mpoOiieMsl
MOCITY’KMJIO0 TOTYKOM K MHOTOYHMCIIEHHBIM U Ype3BbIYatHO Pa3HOOOpa3HbIM
HCCJIEIOBaHMSIM, B pE3yJIbTaTe KOTOPBIX BO3HUK BaXKHBIN pa3zien Teopuu rpados.

[{enb KypcoBoi pabOThl — U3y4YHUTh OCHOBHBIE MOHSATHS TEOPUU
pacKpalimBaHus IJIaHAPHBIX TpadoB U MPOAHATU3UPOBATH OCHOBHBIEC PE3YIIbTaThI
IIONBITOK JJOKA3aTeJIbCTBA TUIIOTE3bI O YETHIPEX KPACKaX.

PexoMenayercs cieayromui miad paboThl:

1. Bsenenue.

2. VI3yuuTh UCTOPHIO 337]a4d O YETHIPEX KpacKax.

3. PaccmoTpeTh Takne OCHOBHBIE MOHSATHS Teopun rpados, Kak rpad,
MynbTUTpad, TUTaHapHBIN Tpad), IOCKUN MyIbTUTpad, BHYTPSHHSISI TPaHb, BHEITHSS
I'paHb.

4. Onpenenuth NOHATHE MPaBUIBHOM packpacku rpada, XpoMaTHYeCcKOro Yucia
Y XpOMaTUYECKOT0 MHAEKCA. PacCMOTPETh OLIEHKH XPOMAaTHYECKOT0O YHCIIa U
XPOMAaTUYECKOTO UHIEKCA.

5. PazoOpats Ha mpuMepe anropuT™ packpacku rpada.

6. 3axmroucHue.

IIpakTHyeckass 4acTb

Pemure 3agaumn.

1. VYHuBepcaJilbHOE MHOXECTBO COCTOMT M3 26 CTPOUYHBIX OYKB JIATMHCKOTO
andasuta. 3agansl MHOXKecTBa A, B, C u D. Beruuciaure MouHocTs MHOKECTB X 1 Y.
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A=1{b,g,ho0,st} B={e, f,h,r,v}, c={p, q} D={a,en,s,v,w}
X =(A\B)(C D), Y =(AnD)u(c\B)

2. Su R — OuHapHBIC OTHOIICHUS 3aJaHHbIC HA MHOXKECTBE JIFOCH: aSh, eclu a
oren b; aRb, eciu a Buyk b. Haiftu aSURb, aSeRb, aR™b,aReS™

3. Hcrmonp3ys TaOMWIbl MCTHHHOCTH, IPOBEPUTH ASKBUBAJICHTHOCTH OYJIEBBIX
dopmyn (X®YAZ) = (X = (Y > 2)ux— (Y > 2) = X).

4. Jlna OyneBoit GyHKIWH, 3agaHHONW BekTopoM 3Hauenmii (01100011),
onpenenutb CIH®, CKH® u nonunom JKeraiakuHa.

5. BbIACHHTH, sBISeTCS 1M cucTeMa QyHKIME A={Xyv Xz,x,Xx — y,0,x® yz}
(GYHKITMOHATBHO MTOJIHOM?

6. U3 momuoit cuctembl OyneBbIX (PyHKIUH A={X~Yy,X,X®Yy,X>y,x®yDz}

BBIJIEJIUTE BCEBO3MOYKHBIE Oa3HUCHI.
7. Tlo 3amannoit KH® (x vx, vX)(X vX, vX)X vX) IOCTPOUTH COKPAIICHHYIO

JTHD.
8. HeopueHTHpOBaHHBIN rpad G 3a7aH MaTpulen CMEKHOCTH

01 000O00O0
1 010100
01 01100

AG)=/0 01 0100
01110001
0 000O0O0O1
0 000110

Cnenyer mocTpouTh Tpad Ha IJIOCKOCTM W HAWTU TaONMIly CTENeHEeHl BepIIuH,
MaTpUILy UHIIUJIEHTHOCTH, TaOJUILy PACCTOSIHUM, paauyc U LEHTp rpada.

Bapuant 9

Teoperuuyeckasi 4acTh

Cs3HOCTB rpada.

[ToHsATHE CBA3HOCTH UTPAET MPUHIIUITUATIEHO BaKHYIO POJIb B TEOpUU IrpadoB.
Lenp KypcoBoi pabOThl — U3YYUTh OCHOBHBIE CBOMCTBA CBA3HBIX I'padoB.
PexoMeHtyeTcs ciieytoiuii miaH paboThI:

1. Bsenenue.

2. OmpenenuTh TakKue OCHOBHBIC MIOHATHS TeOpHH rpad)oB Kak rpad v ero rpaHu,
MyTh, CBSI3HOCTb, CUJIbHASI CBA3HOCTh, KOMIIOHEHTHI CBA3HOCTH, OOBEITUHEHUE
rpad)oB, TOUKU COUICHEHUS, MOCThI, BEPIIIMHHAS U peOepHasi CBSI3HOCTbD.

3. PaccMmoTpuTe OCHOBHBIE CBOMCTBA CBSA3HBIX TpadoB, MPOUIUTIOCTPUPYHTE UX HA
npuMepax.

4. PaccMmotpute Teopemy Menrepa.

5. 3akiroyeHue

IIpakTHyeckass 4acTb

Pemure 3a1aum.

1. VYHuBepcajibHOE MHOXECTBO COCTOMT U3 26 CTPOYHBIX OYKB JIATUHCKOTO
andasuta. 3agansl MHOKecTBa A, B, C u D. Beruuciaure MonHocTs MHOKECTB X 1 Y.
A={e,1,m}, B={a,beo0,q,y, C={l,r} D={ak,l,s,tx Yy}
X =(AUB)AD, Y =(AnB)\(cuD)
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2. Su R — OunapHble OTHOIICHHUS 3a/laHHBIC HA MHOXKECTBE JItO/Iei: aSh, ecnu a
tema b; aRb, ecnu a math b. Halitu aSURb, aSoRb, aR™b, aRoS*1b_

3. Hcnonp3ys TaOAMIBI HCTUHHOCTH, IPOBEPUTH SKBHUBAJICHTHOCTH OYJIEBBIX
dopmynrt (XVYAZLD) > (X>Y)>(yvz)—>X)u(Xx—>y)—> (Y —>X).

4. Jlnsa OyneBoil ¢yHKIUM, 3amaHHOM BekTopoM 3HaueHudd (10101011),
onpenenuts CAIH®, CKH® u nonunom KerajikuHa.

5. BEBIACHUTS, SIBJISCTCS hivs | cucrema byHKIII
A={xy(x®y),xVvy,xy®x®y,xy ®yz®xz} PyHKIIMOHAILHO TIOTHOM?

6. W3 momHo#t cuctembl OyneBbIX GYHKIUNH A={x®y®z®1Xy,XVv Yy} BBIICIUTE
BCEBO3MOXKHbBIE 0a3HCHI.

7. o 3amannHoit KH® (X vX,VvX)(X VX)X VX, VvX,) TOCTPOUTh COKPAIICHHYIO

JHO.
8. HeopueHntupoBaHHbIN rpad G 3aJlaH MaTpuIei CMEKHOCTHU

01 000O00O
1 010010
0101101

AG)=/0 01 0 0 0 0.
0 010010
0100101
001 0010

Cnenyer mocTpouth rpad Ha TMJIOCKOCTM M HAWTHU TaOJMIly CTENEHEW BEPIINH,
MaTpUIly UHIIUJACHTHOCTH, TaOJIUILYy PACCTOSIHUM, paanyc U UEHTp rpada.

Bapuanr 10
MuHuMAaJIbHbIE OCTOBHBIE JI€PeBbSI.
Pexomenmyercs ciemyromuii riaaH padoThI:
1. Beenenue (PaccMOTpeTh OCHOBHBIE TOHSATHSI M OIPEACIICHUS, CBSI3aHHBIE C
TEMOH).
MocTbl 1 BX CBOMCTBA.
JlepeBbsl 1 UX CBOMCTBA.
OpueHTUPOBaHHbIE, YIIOPSIA0YEHHBIC, ONHAPHBIC JEPEBBSI.
OcToBHBIE JIepeBbs Ipada.
O6xon rpada 1o TJIyOuHe U MUPUHE.
3agava MOCTPOEHUSI MUHUMAJIBHOTO OCTOBHOTO JIEpPEBa.
Aunroputm Kpackana.
. Anroputm [lerikctpei-IIpuma.
10. 3akntouenue

©CoNoaRWN

IIpakTHyeckass 4acTb
Pemure 3agauu.
1. VYHuBepcaJlbHOE MHO>KECTBO COCTOMT W3 26 CTPOYHBIX OYKB JIATHHCKOTO

andaputa. 3amansl MHOXKecTBa A, B, C u D. Beruucianure MOITHOCT, MHOXKECTB X H

Y.
A={c,h, jk,my}, B={b,ck,ul C={j,k wj, D={b, g.i,v,z}

X =(AuD)AC, Y =(A\D)u(C\B)
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2. Su R — OuHapHbIe OTHOIICHUS 3aJlaHHBIC HA MHOXKECTBE JIIOJIeH: aSh, eciu a
tema b; aRb, ecau a oreny b. Haiitu aSURb, aSoRb, aR™'b,aRoS™b .

3. Hcnonp3ys TaOAMIBI HCTUHHOCTH, IPOBEPUTH SKBHUBAJICHTHOCTH OYJIEBBIX
hopmyn(x - yXx —>2z) U X —> yz.

4. Jlns OymeBoit QyHKIMHM, 3amaHHOW BekropoMm 3HaueHwit (11101011),
onpenenutb CJH®, CKH® u nonunom JKeraikuHa.

5. BeiacHuTH, sBiIseTCS M cucTeMa (QyHKIUH A ={x,x(y~2)~(yvz),x®y®z}
(hYHKITMOHATIBLHO TOJIHOK?

6. U3 momHoif cuctembl OyneBbix ¢ynkmui A={0,x(y®z)®yz,x} BbIEINTE
BCEBO3MOYKHBIE OA3UCHI.

7. Tlo 3amarHoit KH®D (x; v X,)(X; v X3)(X3 v %) MOCTpOUTH cokparnieHnyto JJHD.

8. HeopueHTHpOBaHHBIN rpad G 3aJ1aH MaTpHUIIEH CMEXKHOCTHU
0100000
1 010000
01 01110
AG)=/0 0 1 0 0 1 1.
001 0010
0011100
0001000

Cnenyer mocTpouTh Tpad Ha IJIOCKOCTHM W HaWTHU TaONMIly CTENeHEell BepIuH,
MaTpUIy UHIIUJIEHTHOCTH, TaOJIUIy PACCTOSIHUH, pauyc U LEeHTp rpada.

8.2.6. OueHo4HbIe CPeACTBA MPOMEKYTOYHOT0 KOHTPOJIS
Bomnpocs! (3aganus) sl IK3aMeHa:

1. OmnpeneneHue MHOXKECTBa, IMOJMHOXECTBa, dJeMeHTa. (CrocoObl 3alaHus
MHOYKECTBA.

2. TlonsTHe yHHBEpCYMa M IyCTOr0 MHOXeCTBa. Orepariuu HaJ MHOYKECTBAMH.

CaoiicTBa ornepannii HaJ MHOKECTBaMU. J[0Ka3aTeIbCTBO CBOMCTB € MMOMOUIBIO

auarpamm Ounepa-BeHHa.

[Ipsimoe (iekapToBO) Mpou3BeieHHe. buHApHbBIE OTHOLIEHUS.

OTHOILIIEHUE SKBUBAJIEHTHOCTU. OTHOILIEHUE MOPSAIKA.

®OyHKIMOHANIbHBIE OTHOIIEHUSI. OToOpaxeHus. Buabsl oToOpaxeHui.

[TonsiTue  BBICKAa3bIBaHUST U BBICKa3bIBaTeNbHOM  (opMbl. (OCHOBHBIE

JIOTUYECKHUE ONEpaIuu.

8. Iloctpoenne Tabmuiy, WCTUHHOCTU. IloHsATHE Jormdeckoir  (HOPMYIIHL.
dopmanu3anus BbICKa3bIBAHUU.

9. TloHsTHE JTOTUYECKON PABHOCHUILHOCTH.

10.3aKk0HbBI JIOTUKH BBICKAa3bIBAHUM.

11.TToHATHE TOTUYECKOTO CIIEIOBAHHUA.

12 Ilonsitue HopmanbHOUM Jornueckoid (opmel. [lonarue CHAH® u CKHO.
CocraBnenue HOpMaJabHBIX (HOPM MO TAOIHUIIAM UCTUHHOCTH.

13.ITonyuenue cnenctauii ¢ nomoibio CJIH® u CKHO.

14.Onpenenenue npeaukara. CrocoObl  3amanust  npeaukara.  OOmacTh
OTpEeIeSICHUS] 1 MHOYXECTBO HCTUHHOCTH MPEIUKaTA.

15.JIornueckue omnepanuu B JIOTUKE npeaukaroB. OmpenesieHHe KBaHTOPOB.
KBanTudukamms J0ru4ecKkux npeaukaTos.

w
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16.ITonsiTue ucnbiTanus U coObITUsA. Bunbl coObiTuii. IlonHast rpymnma coOBITHMA.
Omnpenenenue BEPOSITHOCTH.

17.0cHoBHBIE (HOPMYITBI KOMOUHATOPUKH.

18.[Tonnas rpynmna coobiTuii. [[poTHBOMONIOKHBIE COOBITHSI.

19.Cnoxxenue u npou3BeIeHUE BEPOSTHOCTEH HECOBMECTHBIX COOBITHH.

20.YcnoBHast BEpOATHOCTD.

21.CnoxeHue U MPOU3BEICHNE BEPOATHOCTEH COBMECTHBIX COOBITHIA.

22.BeposITHOCTh TOSIBJICHUSI XOTSI ObI OJTHOTO COOBITHS U3 TPYTIIHI.

23.DopmyIia MOJHON BEPOSTHOCTH.

24.®opmynsl beiieca.

25.®opmyina bepayu.

26.IToHsTHE O ciy4aitHOM U AETEPMUHUPOBAHHON BEIMYHMHE.

27.0Onpenenenue rpada. HeopueHTHpoBaHHbBIN, B3BEIICHHBIN U oprpad.

28.Ces3HOCTh Tpada. [TonsTre myTy, 1ieny u nukia B rpade. [[aMmmibToHOB rpad.
Ditnepos rpad.

29.MatpuuHoe 3amanue rpados.

30.Anroputm dankepcona.

8.3. MeToanueckue MaTepuaJibl, onpeaesisiiome Npoueaypbl OleHnBaHUS
3HAHUH, YMEHUH, HABBIKOB M (MJIM) ONbITA AESATEJbHOCTH, XapPAKTEPH3YOIIUX
JTanbl (OPMUPOBAHUS KOMIIETEHIMH

OCHOBHOW 1ENbI0 MPOBEACHUS MPOMEKYTOUHOW ATTECTAlMU  SIBISETCS
OnpeJeleHUe CTEMEeHU JIOCTHKEHUS Ielied 1o ydeOHOW JUCHUIUIMHE WU €e
pazaenaM. OCyHIECTBIISIETCS ATO IPOBEPKONH M OILICHKOW YpPOBHSA TEOPETHUYECKOM
3HaHWM, TOJNYYEHHbIX OOYy4YalOIMIUMHCS, YMEHHS TPUMEHSATh WX B PEHICHUH
MPaKTUYECKUX 3a/ad, CTEMNEHW OBJAJICHUS OOYyYalIIMMUCA MPAKTUYECKUMU
HaBBIKAMU U YMEHUSIMU B 00beMe TpeOoBaHui paboueil mporpaMMbl IO TUCIUIIIIMHE,
a TaKXKe€ UX YMEHUE CaMOCTOSITENIbHO paboTaTh C y4EOHOU JIUTEPaATyPOl.

Opranuzanusi NpoBEICHUS MPOMEKYTOUHOW aTTECTAllMU PerjaMEeHTUpPOBAaHA
«ITonoxxennem 00 opraHu3aly 00pPa30BATENBHOIO TMpolecca B (eneparbHOM
rocyJIapCTBEHHOM aBTOHOMHOM 0O0pa30BaTEbHOM YUPEeXIACHUU «MOCKOBCKUI
MOJUTEXHUYECKUN YHUBEPCUTET

8.3.1. Iloka3aTeu OLeHUBAHUSI KOMIETEHUHA HA Pa3/IMYHBIX 3TaNax UX
popMupoBanus, gOCTHKEHHE OOYYAWIIMMUCH IJIAHUPYEMbBIX Pe3yJbTATOB
00y4eHHs N0 JTUCHUILUIUHE

YK-1. CnocobeH ocymecTB/IsITh NOMCK, KPUTHUYECKHI aHATU3 U CHHTe3 MHPOPMALMH, MIPUMEHSITH
CHCTEeMHBI MOAXO0/ ISl pellieH!s MOCTaBJIeHHbIX 32/1aY.

Yran Kpurtepun onennBanus
(YypoBeHB)
HEY/IOBJIETBOPHUTEJIBHO | YAOBJIETBOPUTEIHHO X0poI1o OTJIMYHO
3HATh OOyu4aronmiics OO0yu4atronuiics OO0yuaromntuiics OO0y4atonmiics
JIEMOHCTPHPYET ITOJTHOE JEMOHCTPHPYET JIEMOHCTPHUPYET JEMOHCTPHPYET
OTCYTCTBHUE WX HEIOJIHOE COOTBETCTBUE | YaCTUYHOE MOJIHOE COOTBETCTBHE
HEJIOCTaTOYHOE CIIEIYIOLIUX 3HAHUM: COOTBETCTBUE CJIE/TYFOLIMX 3HAHHN:
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COOTBETCTBHUE CJICTYIOLIHX
3HAHWUW: METOUKHU
roucka, coopa u
00paboTku nHpOpMAIIH;
aKTyaJbHbIE HICTOYHUKU
nHpOopManuu B chepe
po¢eCCHOHATBHOM
JeATETbHOCTH; OCHOBHBIC
MIPUHIOUIBI © METOIBI
CHUCTEMHOI'0 aHaJIU3a .

METOJUKH MOUCKa, cOopa
1 00paboTKH
nHdopmauny;
aKTyaJbHbIe HCTOYHUKH
nHpopManuu B chepe
po¢eCCHOHATIBHOI
JesATeIEHOCTH;
OCHOBHBIE IPUHLHIIBI X
METOJIbI CHCTEMHOTO
aHanm3a.

CJeIyIONINX 3HAHUM:
METOJIUKH TTOUCKa,
cbopa u 06paboTKH
nHPOpPMALINY;
aKTyaJIbHbIC
HUCTOYHHUKH
HHPOPMAIIIH B
chepe
npodecCHOHATBHOM
JIeSITENIbHOCTH;
OCHOBHBIE ITPHUHIIMITBI
1 METOJBI
CHCTEMHOT'0 aHaJI3a

METO/IMKH MTOUCKA,
cOopa n 06padboTKH
uHpopManuy;
aKTyaJbHbIe
HCTOYHUKH
nHpopManuu B chepe
po¢eCCHOHATBHOMH
JesATeIbHOCTH;
OCHOBHBIC NIPUHIHIIBI X
METOJIbl CHCTEMHOTO
aHanM3a.

yMeTh OOyuaromuiicst He yMeeT OOyuarommiics OO6yuatomtmiics Obyuatormmiics
WJIHA B HEJOCTATOIHOM JEeMOHCTPHPYET JIEMOHCTPHPYET JIEMOHCTPHPYET
CTETIeHH yMeeT HETIOJTHOE COOTBETCTBHE | YACTHIHOE TTOJTHOE COOTBETCTBHE
BBINIOJIHATH: IPUMEHSTh CIIETyIOLIUX YMEHHN: COOTBETCTBUE CJITYIOLIUX YMEHHM:
METOJIUKH MOUCKa, cOOpa U | MPUMEHSATh METOAUKU CIIE/IyIOLINX YMECHUH: | TPUMEHSITh METOIMKH
00paboTku uHpOpMAIUH; TOMCKa, cOopa u MIPUMEHSTh noucka, cobopa u
HAXOJUTh M OCYILECTBIIATh | 00pabOTKH METOJIUKH MTOUCKA, 00paboTKH
CHUCTEMaTH3allHIo, nH}opManny; HaxoqUTh | cOopa U 00pabOTKH uHpopmanum;
KPUTHYCCKHUN aHATH3 H 1 OCYIIECTBIATh HHPOPMALINY; HAXOJAUTh H
cuHTEe3 HHPOPMALINH, CHCTEMAaTH3AIHIO, HaXOJUTh U OCYILIECTBISITh
MTOJTYYCHHOM M3 Pa3HBIX KPUTHUYCCKHUN aHaTN3 ’ OCYIIECTBIIAITh CHCTEMaTH3AaIHIO,
HCTOYHUKOB; IIPUMEHSTH CHHTE3 HHPOPMAaIINH, CHCTEMaTH3aIHIO, KPUTHYCCKHIA aHATN3 ’
CHUCTEMHBIN TTOAXOT IS MTOJTYYCHHOM M3 Pa3HBIX KPUTHYCCKUI aHaJIN3 | CHHTE3 WHPOPMAIUH,
peIIeHHS TOCTaBICHHBIX HWCTOYHHUKOB; IPUMCHATH | M CHHTE3 MTOTyYCHHOM U3
3aj1a4 HarpaBJICHUs CHCTEMHBIN MOAXO Ui | MH(POPMAIHH, Pa3HbIX HCTOYHUKOB;
MOJIrOTOBKH. peLIeHus TOCTABJICHHBIX | MOJy4YeHHOH U3 NPUMEHSTh CHCTEMHBIN
3aj1a4 HarpaBJICHUs Pa3HbIX HCTOYHHUKOB; | MOAXOJ ISl pELICHUS
MOJITOTOBKH. MPUMEHSTH NOCTaBJICHHBIX 3a/1a4
CHCTEMHBIH MOJIX0]T HarpaBJIeHHs
JUISL pELLICHNUST HOATOTOBKH.
MTOCTaBJICHHBIX 33724
HaIpaBJICHUSI
MTOJITOTOBKH.
BJIAIETH OO6yuatomruiics He Baageer | OOyuaromuiics Biageer | OOydarouumes OO6yuaromuiicst
WIN B HEJOCTaTOYHOU B HEMNIOJIHOM 00beME U JIOITYCKarOTCS CBOOO/IHO TIPHUMEHSIET
CTETIeHH BIIaJIeeT HpOSIBIISIET HEe3HaYHTeNIbHbIC NOJTy4eHHBIE HABBIKH, B
MIPAKTHICCKIMU HEIOCTaTOYHOCTh OIINOKH, ITOJTHOM 00beMe
HABBIKAMH TIOMCKA H BIIQJICHUS HETOYHOCTH, BIIAJICCT
aHaM3a U CHHTE3a MIPAKTHICCKIMU 3aTpyAHEHUS, MPaKTHICCKIMU
WHPOPMALINU; METOJUKOW | HaBBIKAMH ITOMCKA U YaCTUYHO BIIJCET HABBIKAMH TIOWCKA H
CHCTEMHOI'0 TIOJXO0Ia ISl | aHaJlu3a M CHHTE3a MPAaKTUIECKUMHU aHalM3a M CUHTE3a

peuICHUA MMOCTABJICHHBIX
3a7a4 HaIpaBJICHUA
IIOATIOTOBKH.

uHhopMaIu;
METOJIMKOH CUCTEMHOTO
MOJX0/1a JJIsl pelIeHus
MOCTaBJICHHBIX 3a7a4

HaBBIKAMU TIOMCKA U
aHaM3a ¥ CHHTE3a
nHpOpPMaLNH;
METOIUKOMN

uHdopmanum;
METOIUKON
CHCTEMHOT'0 I0JIX0/1a
JUISL pEeLLICHUS

HaHpaBHeHI/If{ CUCTEMHOTI'O IToaxoaa IIOCTABJICHHBIX 3a1a4
IIOATOTOBKH. JJIsL pemeHI/m HaHpaBHeHI/Iﬂ
IIOCTAaBJICHHBIX 3aJ1a4 IIOATOTOBKU.
HaHpaBJ’IeHI/IfI
IIOAT'OTOBKH.
Kon u HnHaumenoBanme kommerennuum OIIK-1 CroocobeH NpUMEHATH E€CTECTBEHHOHAYYHBIE |

O6H_IGI/IH)KGHGPHBIC 3HaHWdg, MCTOJAbl MATCMATHUYCCKOTO aHajin3a W MOACIUPOBAHUA, TCOPECTUYCCKOIO U
OKCIICPUMECHTAIILHOT'O UCCIIEAOBAHUA B HpO(bGCCPIOHEUILHOﬁ JCATCIIBHOCTHU
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Kpurtepun oueHuBanus

Jrtan
(ypoBeHb)
HEY/0BJIETBOPUTEIBLHO | YAOBJETBOPUTEIHLHO X0pOoIIo OTJIHYHO
3HATh OOyuarommiicst OOyuarommiicst OO0yuaronuiics OO0yuatontuiics
JEMOHCTPUPYET MOJIHOE JEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
OTCYTCTBHUE WIIH HEIOJHOE COOTBETCTBHE | YACTHYHOE IIOJIHOC COOTBETCTBHE
HEJIOCTaTOYHOE CIIETYIOIINX 3HAHUI: COOTBETCTBHE CIEeNYIOIINX 3HAaHUM:
COOTBETCTBHC CICAYIOIIMX | - [IPEMET, 3a/1aUi U | CICAYIOLIIX 3HAHNIi: - IPEIMET, 3a1a41
SHaHMH: CTPYKTYpY NpeaMeTa u CTPYKTYpYy
- IPEAMCT, 3372491 1 «MaremaTukay; - HPEAMET, 3a/a91 | phenvera
CTPYKTYPY TIPEAMETA | _ jyyeiinyto anredpy; | 1 CTPYKTYPY «Marematuka»;
«Marematukay; -aHAUTHYECKYIO npeameTa - NUHEHHYI0
- TMHelHy0 anredpy; TeOMETPHIO na | «Maremarukay, anreopy;
~aHaJIMTHYCCKYIO MIJIOCKOCTH u B |~ JIMHCHHYIO | _apanuTHYeCcKyto
TFCOMETPHIO Ha | npocrpanctse; anrebpy; TEOMETPHIO Ha
INIOCKOCTH H B | - reoputo npenenos; ~aHAJINTHYICECKYO IUIOCKOCTH H B
IIPOCTPAHCTBE; - muddepenmmanpaoe | TCOMETPHIO Ha | mpocrpaHcTBe;
- TCOPHUIO IIPE/CIIOB; HCYUHUCIICHUE, [UNIOCKOCTH M B | _ 1eopHI0 MPEIEIIOB;
- nuddepeHumansHoOe | _ MHTerpanbHoe | IPOCTPAHCTBE; -
HCYMCIICHHC; HUCUUCIICHHUE; - TCOPUIO MPEACIIOB, | nyhdhepenimanbLHOe
- HUHTCTPATIBHOC | - verompl  perneHus | - HCYHCJICHHE;
HCUHUCIICHUE; mubdepenuuansusix | Auddepennmanbroe | UHTErPaIbHOC
-  METOAbl pCLICHUA ypaBHEHHIA; HCYHUCIICHUC, HCUYHCIICHUE;
nudpepeHIHaTbHBIX - Teopmio (yHKIWMI | - MHTCTPATLHOC | - \eTonpl pelieHUs
YPaBHCHUM; KOMILIEKCHOT'O UCIHCIICHAC, auddepeHnuanbHel
- TEOPHUIO q)yHKHI/H/I [IEPEMEHHOTO; - METOJblI PCHICHUA X ypaBHCHI/Iﬁ;
KOMIIJIEKCHOT'O _ PATEI " ux | tuddepeHmanpubl | Teoputo (QyHKITUI
NIEPEMEHHOT0; MIPUMCHCHUE; X YpaBHCHUH, KOMILIEKCHOTO
- pAAbI 144 Hx -TEOPHIO - TCOPHIO (byHKHHH MEePEMCHHOTIO;
[PUMCHCHHE,; BEPOATHOCTEH. KOMIIJIEKCHOTO - pamel W KX
-TCOPHIO IEPEMECHHOTIO, [IPUMEHEHUE;
.o 2
BEPOATHOCTEM. T PAARL W WX | _peopuro
IPUMCHCHHUE; BEPOSATHOCTEH.
-T€OPHIO
BEpPOSITHOCTEM.
YMeTh OOyJaronuiics He yMeeT OOyuaronmiics OO0yuatoruiics OO0yuaromuiics
UJIM B HEJJOCTaTOYHOM JEMOHCTPHUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
CTCIICHU YMECT HCIIOJIHOE€ COOTBETCTBHUEC | YACTHYHOC IIOJIHOC COOTBETCTBHUEC

BBITIOJIHATH:
- peuars 3a1a4u,
Kak
WUTIOCTPUPYIOLIUE
TEOpPETUYECKHUE
MOJOXKEHHS, TaK 1
HOCSIITIE
MPUKIATHON
Xapakrep;

- HaXOUTh
pelIeHne 3a1a4n
WIH JI0Ka3aTeJIbCTBO
TEOPEMBI;

CIIEYIOIIHUX YMEHUI:
- pemaTh 3a1a4y,
KakK
WIUTFOCTPUPYIOLLIHAE
TEOPETUUYECKHE
MOJIOKEHUSI, TaK U
HOCSIIIHUE
MIPUKJIATHON
XapakTep;

- HAXOJIUTh
pelIeHne 3a1a4u
AN

JI0Ka3aTeJIbCTBO

COOTBETCTBUE

CIEyIOIIUX YMEHUMN:
- peuiaTh 3a1a4u,
KakK
WJUTFOCTPUPYIOLT
uc
TCOPCTUUCCKHUC
MOJIOKEHUSI, TAK
1 HOCAIIIUE
MIPUKJIATHOMN
XapakTep;

- HAXOJ/IUTh
pelIeHue 3a1a49n
WIn

CIEyIOIINX YMEHUN:
- peuiaTth 3a1a4u,
KakK
UJUTFOCTPUPYIOLL
i(§
TCOPCTUYICCKHUC
MOJIOKEHUS, TAK
U HOCAIIHUEC
MIPUKJIATHON
XapaKTep;

- HAXOJIUTh
pelicHue 3a1a9u
1581071

JI0KA3aTebCTBO
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- IPUBOJIUTH
MIPUMEPHI U
KOHTPIIPUMEPHI K
OCHOBHBIM
oTpezeNieHUusIM U
TeopeMaM Kypca
MaTeMaTUKU

-CaMOCTOSATEILHO
HCII0Ib30BaTh
MaTeMaTHYEeCKUU
amnmnapar,
COZICpIKAILIMIICS B
nuTeparype 1o
MIPUKJIAIHBIM HayKaM,
pacuIupsITh CBOM

TEOPEMBI,

- IPUBOJIUTH
MPUMEPHI U
KOHTPIIPUMEPHI K
OCHOBHBIM
oTpezeseHUusIM U
TeopeMaM Kypca
MaTeMaTHKU

-CaMOCTOSTCILHO
HCII0Ib30BaTh
MaTeMaTHIECCKUH
amnmnapar,
CoZCpIKaIlMiicsa B
JUTEpaType 1o

JI0Ka3aTelbCTBO
TEOPEMBI;

- IPUBOJIUTH
MIPUMEpPHI U
KOHTPIPHUMEPHI K
OCHOBHBIM
OINpEeAEIEHUsIM 1
TeopeMaM Kypca
MaTeMaTUKU

-CaMOCTOSTEIIFHO
HCITOJIF30BaTh
MaTeMaTU4YeCKUi
anrapar,
coAepKaIuicsa B

TEOPEMBI;

- IPUBOJIUTH
MIPUMEPHI U
KOHTPIIPUMEPHI K
OCHOBHBIM
oTpeAeNeHUusIM U
TeopeMaM Kypca
MaTeMaTUKU

- CaMOCTO4-TE€JIHLHO
HCII0/Ib30BaTh
MaTeMaTHYEeCKUI
amnmnapar,

coJIep Kalluiics B
auTeparype 1o

MaTEMATHUYECKHE IIPpUKJIaJIHBIM JIATEepaType 1o IMPUKIAIHBIM

HO3HAHMSL. HayKaM, pacIIMpATh | NPUKJIATHBIM HayKaMm,
CBOU HayKaM, pacinupATbL CBOU
MAaTEMAaTHUYCCKHUC paCHII/IpﬂTI) CBOH MATEMATHUYCCKHUC
ITIO3HAHUA. MATEMATHYCCKUC IIO3HAHUA.

IIO3HAHHA.
BJIAETh OOyuatommiics He Biaageer | OOydJarommics BIageeT OO0y4atommcest OO0yuarontuiics
WM B HEJOCTATOYHOM B HEIOJIHOM 00BEME U JIOTYCKAIOTCS CBOOOIHO PHUMEHSIET

CTCIICHU BJIACCT.

- HaBBIKAMU pPEIICHUSI
BBEIUHMCIIMTEIbHBIX
3aja4;

- HaBBIKAMU PELICHUS
3a/Jay4 Ha
JIOKa3aTeIIbCTBO;

- HaBBIKAMU
JIOKa3aTeIbCTBa
OCHOBHBIX TEOPEM;
- HaBBIKAMH ITOMCKA
peLIeHUs 3a/1a4 Uin
JIOKa3aTeabCcBa
TEOpEM;

- MaTeMaTHIeCKOMN
CUMBOJIMKOH I
BBIPAKEHUS
KOJIMYECTBEHHBIX U
Ka4eCTBEHHBIX
OTHOIICHUM
00BEKTOB;
-[IEPBUYHBIMU
HaBBIKAMH U
OCHOBHBIMH
METOJIaMH PELICHUS
MaTeMaTHUECKUX
3ajJa4 u3

MIPOSBIISICT
HEJIOCTaTOYHOCTh
BJIAJICHUSI HABBIKAMU
paboThI :

- HaBBIKAMU
perieHus
BBIYHCIIUTEBLHBIX
3aj1a4;

- HaBBIKAMU
pelieHus 3a1a4y Ha
JI0Ka3aTelIbCTBO;

- HaBBIKAMU
JIoKa3aTelIbCTBa
OCHOBHBIX TEOPEM;
- HaBBIKAMH ITOHCKa
perieHus 3a1a4 win
JIOKa3aTelIbCBa
TEOpEM;

- MaTeMaTH4YeCKOM
CUMBOJIMKOHN 111
BBIPaXKEHUS
KOJIMYECTBEHHBIX 1
Ka4yeCTBEHHBIX
OTHOIIICHUHN
00BEKTOB;
-TIEPBUYHBIMHU
HaBBIKAMH U
OCHOBHBIMH

HE3HAYUTEIILHBIC
OIIMOKHU, HETOYHOCTH,
3aTpyAHCHUS,
YaCTHYHO BIIa/IeeT
HaBbIKAMU pabOTHI:

- HaBBIKAMH
pereHus
BBIUMCIIMTEIBLHBIX
3aj1ad4;

- HaBBIKAMH
peLIeHHs 3a/1a4 Ha
JI0Ka3aTeIbCTBO;

- HaBBIKAMHU
JI0Ka3aTelIbCTBa
OCHOBHBIX T€OPEM;
- HaBBIKAMH
MOMCKA PEeIICHUs
3aJa4 Win
JIOKa3aTelIbCBa
TEOpEM;

- MaTeEMaTHYECKOM
CHUMBOJIUKOHN AJI
BBIPAXKEHHUS
KOJIMYECTBEHHBIX U
Ka4eCTBEHHBIX
OTHOIICHUM
00BEKTOB;
-IIEPBUYHBIMU

HOHy‘IeHHbIe HaBbIKU, B
ITOJIHOM 00BeEME
BJIAACCT HABBIKAMU
paboThI:

- HaBBIKAMU
peleHus
BBIUMCIIMTEIbHBIX
3aj1ad4;

- HaBBIKAMH
peLIeHHs 3a/1a4 Ha
JI0Ka3aTeJIbCTBO;

- HaBBIKAMHU
JIoOKa3aTeabCTBA
OCHOBHBIX TEOPEM;
- HaBBIKAMH
MOWCKa PEIICHUS
3ajJa4 Win
JIOKa3aTebCcBa
TEOpEM;

- MaTEMaTHIECKON
CUMBOJIMKOH 1j1d
BBIPAXKEHUS
KOJIMYECTBEHHBIX U
Ka4eCTBEHHBIX
OTHOIICHUI
00BEKTOB;
-IIEPBUYHBIMU
HaBBIKAMH U
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0OIIEeNHKEHEPHBIX 1
CIICOHUAJIBHBIX
JIACLIMIUTMH
npopUIN3aIIH.

METOJaMHU PEUICHUS
MaTeMaTHYECKUX
3aja4 u3
OOIIENH)KEHEPHBIX U
CTeUATBHBIX
JHMCIUILIHH
poUIH3aIUH.

HaBBIKAMH U
OCHOBHBIMH
METOIaMH
pelieHus
MaTeMaTHYECKUX
3a7a4 u3
00IIIEeNH)KEHEPHBIX
U CIIEI[HATbHBIX
JUACITUILINH
npoIIN3aIIH.

OCHOBHBIMH
METOAAMU
peeHus
MaTeMaTHYECKUX
3aja4 u3
O0IIENHKEHEPHBIX
U CIICIUATbHBIX
JTMCIUILIHH
pouIH3aIuy.

Kon wu HammenoBanme kommereHumum OIIK-9. CroocoO0eH ocBauBaTh METOAUKHA UCIIOJIL30BAHUS
MIPOTPAMMHBIX CPEJICTB JUISI PEIICHUS MPAKTHUECKUX 3a/1a4

Kputepun onennBanus

Jran
(YypoBeHB)
HEY/I0BJETBOPUTEJIHHO | Y/AOBJETBOPHTEIbHO XO0po1Io OTJIUYHO
3HATh OObyuarommuiics OO6yyaromuiics OO0yuarormiics OO0yyaromuiics
JEMOHCTPHUPYET TMOTHOE | IEMOHCTPUPYET JIEMOHCTPHUPYET JIEMOHCTPHPYET
OTCYTCTBHE WU HETIONHOE YaCTUYHOE MIOJTHOE
HEI0CTaTOYHOE COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
COOTBETCTBHE CIIeTYFOINNX 3HAHUM: CIIEeTYFOIINX CIIeTyFOINX 3HAHUM:
CIICAYIOIINX 3HAHWIA: HE | HEJOCTATOYHO BIAJICeT | 3HAHUIL: B TIOJIHOM Mepe
BJIaJieeT MaTeMaTHYECKUMHU JIOCTaTOYHO BJIajJiecT
MaTeMaTHYECKUMHU 3HAHUSMH, XOpOIIIO BIIa/IeeT MaTeMaTHIeCKUMHU
3HAHUSMU, HE 3HAET HEJI0CTATOYHO 3HAET MaTEeMAaTHYECKUMH | 3HAHUSAMH, OTIIHIHO
(dyHIaMeHTaIbHbIC (dbyHIaMeHTaIbHbIC 3HAHUSIMHU, 3HAET 3HaeT
TTOJIO’KEHHUST OCHOBHBIX TTOJIOKEHHUSI OCHOBHBIX | yHIaMeHTanbHble | (hyHIaMEHTAIbHBIC
MIOHSITHI B TIOHSITHI B MTOJIOKEHUS TIOJIO>KEHUS
COOTBETCTBHU C COOTBETCTBHU C OCHOBHBIX TIOHSATHI | OCHOBHBIX IIOHATHH B
MPOTpaMMOii Kypca MIPOTpaMMoii Kypca B COOTBETCTBHUH C COOTBETCTBHH C
JTUCKpETHAs JUCKpETHAas MPOrpaMMOii Kypca | MporpaMMoil Kypca
MaTeMaTHKa MaTeMaTHKa JUCKpETHAs JCKpEeTHAS
MaTeMaTHKa MaTeMaTHKa
yMeThb OOyuaromuiics He | OOyuatomuiics OO0yyarorumiics OO0yyaromuiics
ymeeT 170171 B | IEMOHCTpPHUpYET JEMOHCTPHUPYET JEMOHCTPHUPYET
HEJIOCTATOYHOM CTETNIeH! | HEMOJIHOEe YaCTUYHOE MOJTHOE
yMEET peraTh 3a1aun COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
CIICAYIOIINX YMEHUH: | CIEIYIOMNX CIICAYIOMINX YMEHUIH:

HE BCETJa MOXET
pemiate 3agadn

YMEHUH: TOYTH
BCET/1a MOXKET
pelaTth 3a1auu

0e3ynpedHo MOXKET
pemaTh 3a1a9u
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BJIAJ€Th

OO0yuaromuiics He
BJIAJICCT WIIH B
HEJIOCTATOYHOH CTEIICHU
BJIaJIcCT HaBBIKAMH
pelleHus 3a1a4

OO0yuarommiics
BJIajIeeT B HETIOJHOM
0o0beMe U MPOSIBIISET
HEJIOCTaTOYHOCTh
BJIQJICHUS HABBIKAMU
peuieHus 3a1a4

OO0yJaromumMces
JIOITy CKarOTCS
HE3HAYHUTEIIHHbBIC
OIINOKH,
HETOYHOCTH,
3aTPyIHCHHUS,
YaCTUYHO BJIJICCT
HaBBIKAMU
pelieHus 3a1a4

OO0yJarommiAcs
CBOOOIHO
PUMEHSIET
MOJTyYCHHBIC
HABBLIKH, B IIOJIHOM
00BeME BIaJCET
HABBIKAMH PEIICHUS
3a7a4

8.3.2. MeToanka olleHUBAHUSA Pe3y/IbTATOB NPOMEKYTOYHON aTTeCTAIUM

I[lokazaTrenamMu OlLECHUBAHUS KOMIIETCHIIMI Ha DdTame
aTTeCTalluh MO0 JUCHUIUIMHE «JIMCKpeTHass mareMaThKa» SBIIOTCS PE3YJIbTAThI

O6y‘-ICHI/I$I IO AU CHUIIJIIMHE.

IIPOMEKYTOUYHOU

OHeHOquIﬁ JIUCT pe3yjabTaToB oﬁyqemm Io ITMCIOMIIJIMHE

YpoBeHn
Koz 3HaHus YMenus Hagsiku copmuposaroCTH
KOMIIETEHLINH KOMIIETEHILIMM Ha JTAHHOM
JTare / OleHKa
VK-1. 3HaTh: VYMeTs: Bnanets:
CrocobOeH | METOOUKU MIPUMEHSTH MPaKTHYCCKUMU
OCYIIECTBIIAIT | TIOUCKA, cOOpa | METOJAMKHU HaBBEIKAMH IIOMCKA
b IIOHCK, u  00paboTKH | MoMCKa, cOopa M | M aHaK3a U
KpUTHYeCKH | nHOpMayu; | 00paboTKH CHUHTE3a
il aHaNM3 U | aKTyaJIbHbBIE nH(popMaLNK; uH(pOpMaIINK;
CHHTE3 HCTOYHUKHU HaXOJUTh U METOIUKOM
uHpopmanuy | “HGOpPMAIMK B | OCYLIECTBIIATD CHCTEMHOTO
, MIPUMEHATH | cepe CHCTEMAaTH3alM | IMOAXO0Ja JIIS
CUCTeMHBIN | mpodeccuoHan | 10, KpUTHUECKUN | pelieHus
MOJIXOJ JUIA | BHOM aHaJIM3 U CUHTE3 | OCTaBJICHHBIX
pereHus NesTeNbHOCTH; | HH(pOpMAIIUH, 3a]1a4 HaIlpaBJICHUS
MOCTaBJICHH | OCHOBHEBIE MOJTYYEHHON U3 | TOJATOTOBKH.
BIX 3aJ1a4 NPUHIMIBL U | Pa3HBIX
METOBI HCTOYHUKOB;
CHCTEMHOTO MIPUMEHSITh
aHam3a CHCTEMHBIH
MMOXOI JJIsI
pereHus
IIOCTaBIICHHEIX
3a7a4
HaIpaBJICHUS
MOJITOTOBKH.
OreHka o JUCIHUILIMHE (CpeHee apupMETHIECKOe)
MIPUMEHSET MIPUMEHSET [Tpumenser
3HAHUS 3HAHUS 3aKOHOB | HABBIKH 3HAHUS
OIIK-1 pas3ennon buzuku JUISL | 3aKOHOB
BBICIIICH peuieHus ANEKTPOTEXHUKH U
MaTeMaTUKU TEOPETUUECKUX | DICKTPOHMKH IS
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JUISL pEUIEHUs | U TMPUKIATHBIX | pEeHIeHUs
TEOPEeTUYECKH | 3a/1a4 TEOPETUYECKHUX U
X u | mpodeccroHanb | MPUKIAAHBIX 3a/1a4
MIPUKJIAIHBIX HOI1 npodeccuoHanbHO
3a7a4 JESITETbHOCTH 1 IeATEeIbHOCTH
npodeccuoHat
BHOM
JeSITeNIbHOCTH
OrneHka 1o JucHUITIuHE (cpeaHee apupMeTHIecKoe)
YpoBeHb
Kon 3HaHus YmMenus HaBpixu copmmpoBarHoCTH
KOMIICTCHIINH KOMIICTCHIIMH Ha JaHHOM
gTane / OIleHKa
OIIK-9. O6yuatomuiicst | OOyyvaromuiics | OOydaronuiics
CriocobeH JIEMOHCTPUPYE | JEMOHCTPUPYET | CBOOOIHO
OCBANBATE T TIOJIHOE MOJTHOE MIPUMEHSET
METOHKI COOTBETCTBHE | COOTBETCTBHE MOJTy4YEHHBIE
CJIETYIOIINX CJIeIYIOIIUX HAaBBIKH, B TIOJTHOM
VCHOMIBL3OBAR | o mid: B YMEHUN: o0BeMe BiIageer
v MOJIHOM Mepe | Oe3ympedHo HaBBIKAMH
OpOrpaMMHBbl | BjraeeT MOJKET peuaTh peuienus 3aaa4d u
X CPEICTB 3HAHUSIMU 110 | 3a7a44 U JIOKa3aTeIbCTBAMU
qurst perrerust | HAMCKPETHOM J0Ka3bIBaTh MOJIOKEHUN
npakTHecky | MATEMATHKE, TEOPEMBI.
X 32724 OTJIUYHO 3HAET
byHIamMeHTab
HbIE
TTOJIOXKEHUS
OCHOBHBIX
MMOHSITHUH B
COOTBETCTBUU
C IpOrpaMmoint
Kypa.
OrneHka no auctuIuinHe (cpeaHee apudMeTuyeckoe)

O1ieHKa «OTJIMYHOY» BBICTABJISETCS, €CJIM CpeaHee apuPMeTnuecKkoe HaX0AUTCs
B uHTepBaje ot 4,5 1o 35,0.

O1ieHKa «XOPOII0» BBICTABISETCS, €CIU cpeaHee apuMEeTHIECKOE HAXOIUTCS
B MHTEpBase ot 3,5 10 4,4.

OreHKa «yI0BIETBOPUTEIIHHO» BBICTABIISIETCS, €CJIM CpeHEE apUPMETHIECKOE
HaXOJUTCS B UHTEpBaJie oT 2,5 1o 3.4.

Onenka «HEYJIOBJIETBOPUTEIHHOY BBICTABJISIETCS,
apudpMeTndecKkoe HaxoauTcs B uaTepBaie ot 0 1o 2,4.

[IpomexyTounast arrecranusi oOydaromuxcs B (GopMe dK3aMeHa IPOBOJIHUTCS
M0 pe3yJbTaTaM BBITIOJHEHUS BCEX BUIOB Y4YEOHOW palOOThI, MPEIyCMOTPEHHBIX
y4eOHBIM TUTAaHOM MO JucHuIuIiMHe «HOopMOTBOpUYECTBO B KOHKYPEHTHOM IIPABEY,
MIPU 3TOM YUYHUTBHIBAIOTCS PE3YJbTAThl TEKYIIETO KOHTPOJSI YCIIEBAEMOCTH B TCUCHUE

cClin CpCaHECC
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ceMectpa. OIlleHKa CTENEHU JOCTHIKEHUS  OOYYaIIUMUCS  IUIAHUPYEMbBIX
pe3yNbTaTOB OOYYEHHUS IO AUCHUUIUIMHE ITPOBOJUTCS IpernoaaBaTesieM, BEIyIIUM
3aHATHS M0 JUCIUILUIMHE METOJIOM SKCIEPTHOM oneHKH. [1o utoram npomMexyTouHOM
aTTeCTallMd 10 JHWCLMIUIMHE BBICTABISICTCA OICHKA «OTJIMYHO», «XOPOIIO»,
«YJIOBJIETBOPUTEIIBHO» WJIN «HEYAOBICTBOPUTEIBHO).

IIIkana onennBanua | Onucanme

BrimosnHensr Bce BuAbl yueOHOH paboThI, MPEayCMOTPEHHBIE YYeOHBIM
wiaHoM. CTyIeHT JEMOHCTPUPYET COOTBETCTBHE 3HAHUMN, YMEHH,
HaBBIKOB TPUBEACHHBIM B  Ta0nMIaAxX TMOKas3aTelei, omnepupyer
IpUOOPETEHHBIMU 3HAHUSAMHU, YMEHHSIMM, HaBbIKAMH, NPUMEHSAET UX B
CUTYaIMsIX MOBBIIICHHOHN CI0XHOCTU. [Ipu 3TOM MOTYT OBITH AOMYIICHBI
HE3HAYUTEIIbHBIC OLIMOKH, HETOYHOCTH, 3aTpyIHEHUS pu
AQHAJIMTUYECKUX ONEpPALMsIX, INEPEHOCE 3HAHMM U yMEHUM Ha HOBBHIE,
HECTAaH/IapTHbBIE CUTYaLUH.

OTJIINYHO

BrimonHensl Bce BUABI y4eOHOUM paboThI, MpeayCMOTpPEeHHbIE Y4eOHBIM
wi1aHoM. CTyZIeHT AEMOHCTPUPYET HENOJHOE, IPABUIIBHOE COOTBETCTBUE
3HAaHUU, YMEHUIA, HABBIKOB MIPUBEACHHBIM B TaONIMIIaX MoKa3aTeneH, oo
€CJIM TIPY 3TOM OBLTH JOMYIIEHBI 2-3 HECYIICCTBCHHBIE OIITHOKH.

Xopomo

BrimonHensr Bce BUABl y4eOHOH palboThI, IPEeAyCMOTPEHHBIE YYEOHBIM
w1aHoM. CTyIEHT IEMOHCTPUPYET COOTBETCTBHE 3HAHMM, B KOTOPOM
OCBEIICHAa OCHOBHAs, HauboJiee BaXKHAs 4acTb MaTepHalla, HO IPH 3TOM
JIOITyII€Ha OJIHA 3HAUUTEIbHAas! OINOKa UM HETOYHOCTb.

y):[OBJ'IeTBOpI/ITCJ'IbHO

He BbmomHen oaumH wiad  Oojiee  BUIOB  Y4eOHOW  paboTHI,
NPEeIyCMOTPEHHBIX  y4eOHbIM  IiaHOM. CTYyACHT  J€MOHCTPHPYET
HEMOJIHOE COOTBETCTBHE 3HAHWM, YMEHHI, HaBBHIKOB MPHBEIACHHBIM B
Ta0nuIax  TMoKa3aTelel, JOMYyCKAlTCs  3HAUYMTENIbHBIE  OIIWOKH,
MPOSIBIISIETCS. OTCYTCTBUE 3HAHWI, YMEHWI, HAaBBIKOB TIO pALY
MOKa3aTese, CTYACHT HCIBITHIBACT 3HAYUTENBHBIC 3aTPyTHEHUS IPH
OTIEpUPOBAHUU 3HAHUSMU M YMEHUSMU TpPHU UX MEpPEeHOCEe Ha HOBBIC
CUTYaIlUH.

HeynosnersopurensHo

Q. DJIeKTPOHHAasi MH(POPMAIIMOHHO-00pa30oBaTeIbHasA cpeaa

Kaxxaplii 00ydaromuiicss B TeYEHUE BCETO Meproaa 00ydeHUs: 00ecTieurnBaeTCs
WHJUBUTyIbHBIM HEOTPAHUYEHHBIM JIOCTYINIOM K JJIEKTPOHHOW HH(POPMAIMOHHO-
oOpazoBarenbHOl cpene YeOokcapckoro wuHcTUTyTa (Qunnana) MOCKOBCKOTO
MOJINTEXHUYCCKOTO YHUBEPCHUTETA W3 JIIOOOW TOYKH, B KOTOPOH MMEETCS JOCTYN K

MH()OPMAIIMOHHO-TEJIEKOMMYHUKAIMOHHON cetn  «WHTepHeT» (mamee — ceThb
«HTEepHeTY»), KaKk Ha TEppUTOpHUH (PrIHana, TaKk U BHE €e.
OnexTpoHHas HMH(POPMAIMOHHO-00pa3oBaTeibHasl Cpela — COBOKYIIHOCTb

WHOOPMAITMOHHBIX M TEJIEKOMMYHHUKAITMOHHBIX TEXHOJIOTHH, COOTBETCTBYIOIINX
TEXHOJIOTMYECKUX  CPENCTB, OOECMEYMBAIOIMIUX  OCBOCHUE  O0YYaIOIIUMHUCS
00pa3oBaTeIbHBIX IPOrpaMM B IOJJHOM OOBEME HE3aBHCHMO OT MECTa HAXOXKICHUS
00yJaroIXxcs.

DnekTpoHHas HHOOPMAIIMOHHO-00pa30BaTelIbHAsA cpea 00eCIIeUnBAET:
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a) IOCTyN K y4eOHBIM IJIaHaM, pabo4YuM MporpaMMaM JUCHUIUIMH (MOJyjeH),
NPAKTHK, 3JCKTPOHHBIM y4Ye€OHBIM HM3JaHHUSIM U DIIEKTPOHHBIM 00pa30BaTEIbHBIM
pecypcaM, yKa3aHHbIM B pabouuX MporpaMmax JTUCIHUIUIMH (MOIyJel), IPAKTUK;

0) dbopmupoBaHUE AIEKTPOHHOTO MOPTHOIHO OO0YUAIOIMIETOCsH, B TOM YHUCIE
COXpPaHEHHUE €ro paboT U OLIEHOK 32 ATH PabOTHI;

B) (pUKCAIHIO X0J1a 00pa3oBaTeILHOTO mporiecca, pe3yIbTaTOB
MIPOMEXYTOYHOM aTTeCTaIli U PE3yJIbTaTOB OCBOCHMS IPOTPAMMBbI OaKallaBpuaTa;

I') IPOBEJCHUE YUEOHBIX 3aHATHH, MPOLEIYp OLICHKU PE3yJbTaTOB OO0Yy4YEHHS,
peanu3aius KOTOPBIX MNPETyCMOTPEHAa C MPUMEHEHUEM 3JIEKTPOHHOTO OO0ydeHHUS,
JTUCTAaHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUM;

1) B3aMMOJICHCTBUE MEXIy YYaCTHUKaMHU 00pa30BaTEIILHOIO Mpoliecca, B TOM
YHUCJI€ CUHXPOHHOE W (WJIM) ACHMHXPOHHOE B3aMMOJIEHCTBUS TOCPEJICTBOM CETH
"Nntepuet".

OYHKIMOHUPOBAHUE 3JIEKTPOHHON MH(POPMALIMOHHO-00pPa30BaTEIbHON CpeIbl
o0ecrnieunBaeTcs COOTBETCTBYIOIIUMHU CpeaCcTBaMu uH(GOPMaIMOHHO-
KOMMYHUKAITMOHHBIX ~ TEXHOJOTWMA W  KBanuukamueir  paOOTHHKOB, €€
MCTIOJNIB3YIOIINX U TIOJCPKUBAIOIIHX.

OYHKIMOHUPOBAHUE SJIEKTPOHHOW MH(POPMALIMOHHO-00pa30BaTEIbHON Cpeibl
COOTBETCTBYET 3aKOHOAATeNbCTBY Poccuiickon denepannu.

OcHoBHbIMU cocTaBsttomumMu DMOC dunuana sBISIOTCA:

a) calT UWHCTUTYTa B ceTu VHTEepHET, pacloyOKEHHBIM 10 ajapecy
www.polytech21.ru, https://chebpolytech.ru/ kotopsriii oOecrieunBacT:

- JocTyn oOOydYamommxcs K Yy4eOHbIM IUlaHaMm, pabodyuMm mporpamMmmam
TUCIUIUINH, TPAKTUK, K M3JAaHUSAM DJCKTPOHHBIX OMOIMOTEYHBIX CHUCTEM,
AJIEKTPOHHBIM HMH(POPMAIIMOHHBIM W 00pa30BaTENbHBIM pecypcaM, yKa3aHHBIX B
pabounx mporpammax (pazgensl caiita «CBemeHuss 00 oOpa3oBaTelbHOU
OpraHu3aLNN»);

- nH(opMupoBaHKe 00yUarOIIKXCs 000 BCEX U3MEHEHUSIX y4eOHOro mnpoiiecca
(HOBOCTHAas JIEHTA CaiiTa, ICHTa AHOHCOB);

- B3aUMOJCWCTBHE MEXIy Y4YaCTHMKaMH 0Opa30oBaTEeNBHOTO IMpoliecca
(monpazzensl caita «3agaTh BOIPOC AUPEKTOPY»);

0) odurmanbHbIe JJIGKTPOHHBIE ajpeca MOApa3/eeHUud U COTPYIHUKOB
MHCTUTYTa ¢ SHOekc-momeHoMm (@polytech2l.ru (cnMCOK KOHTAaKTHBIX JIaHHBIX
nojapasaenenuii Ounmana pasmenieH Ha oduimanibHOM caiite Punuana B pasjene
«KOHTaKThI», CHOHCKM KOHTAKTHBIX  OQPHUIMATIBHBIX  DJIEKTPOHHBIX  JIAHHBIX
mpernojaBareneid  pasmemieHsl B monpasnenax  «Kademaps») oOecrieuuBaroT
B3aMMOJICICTBIE MEXIY yUaCTHUKaMU 00pa30BaTeIbHOTO MPOIIEeCCca;

B) JIMYHBIN KaOuHeT oOydarorierocs (moptdonuo) (BXOJ B JHYHBINA KaOWHET
pasMmerieH Ha odunuansHoM caiite Ounmmana B pazzaene «CTyIeHTy» moapasiene
«OneKTpoHHasi MH(pOpPMAIMOHHO-O0pa3oBaTelbHasg CpeAa») BKIOYaeT B ceOs
nopTdoIM0  CTyACHTA, DJJCKTPOHHBIE BEAOMOCTH, PEUTHHT CTYJACHTOB W
00ecCIeunBaeT:

- (hukcanuio xoaa o0pa3oBaTEILHOIO Mpoliecca, Pe3yIbTaTOB MPOMEKYTOYHOM
aTTEeCTallMu U Pe3yIbTaTOB OCBOEHUS 00Pa30BATEIbHBIX MPOTPaAMM 00yUaIOITUMHUCS,
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- (opMHUpOBaHUE AIEKTPOHHOTO MOPTPOINO 00YyUaIOIIErocsi, B TOM YHUCIE C
coxpaHeHue paboT 00ydJaroIIerocs, peleH3ui U OIICHOK Ha 3TH padOTHI,

I) DJIGKTPOHHBIE OMOJMOTEKH, BKJIOYAIONIUME DJIEKTPOHHBIE KaTajoru,
MOJTHOTEKCTOBBIC JOKYMEHTHI U 00ECTICUNBAIONINE JOCTY K y4eOHO-METOMICCKIM
MaTepHuaiaM, BHITYCKHBIM KBATH(UKAIIMOHHBIM padoTaM | T.1.:

Yebokcapckoro nacturyTa (punmana) - « UPBUCy

1) dAEKTPOHHO-O0MOMmoTeuHble cucteMbl (OBC), BKItOUaromue 3IEKTPOHHBINA
KaTaJjor U MOJIHOTEKCTOBBIE JIOKYMEHTHI:

- «JIAHb» -www.e.lanbook.com

- O6pazoBarenbHas wiardopma FOpaiit -https://urait.ru

e) maTdopma 1dpoBoro oOpazoBaHUs [TonuTexa
https://Ims.mospolytech.ru/

X) cucteMa «AnTturiaruat» -https://www.antiplagiat.ru/

3) cHUCTeMa 3JCKTpOoHHOro jmokymeHtoobopora DIRECTUM Standard —
o0ecreynBaeT JOKyMEHTO000pOT Mex 1y Duiinanom U Y HUBEPCUTETOM;

n) cucrema «1C Ynpasnenue BY3om Dnexktponnsiit nekanat» (MocKoBCKUit
MOJINTEXHUYECKUNA YHUBEPCUTET) oOecrednBaeT (PUKCAII0 X0/1a 00pa30BaTEIIHHOTO
mporiecca, pe3yiabTaTOB TMPOMEXYTOYHOM aTTECTAllMM W PE3YyJIbTATOB OCBOCHHSI
00pa3oBaTeIbHBIX MTPOTPaMM O0YJAFOIITIMHUCS;

k) cucrema «POLYTECH systems» o0OecnieuuBaeT HH(pOpMAIIMOHHOE,
JOKYMEHTAJIbHOE  aBTOMATU3UPOBAaHHOE  COMPOBOXKJECHHE  00pa3oBaTEIBLHOTO
mporecca;

) cucTema «AOUTYPHUEHT» oOecrieynBaeT JIOKyMEHTAJIbHOE
aBTOMATU3UPOBAHHOE COMPOBOXKIEHUE PAOOTHI MPUEMHON KOMUCCHUHU.

10. IlepeyeHb OCHOBHOM W JONOJIHUTEJIbHOW Y4YeOHOUl JIMTEpPaTYpBHI,
HEe00X0AUMOi 1JI1 OCBOCHUS TUCHHUILIMHBI

OcHOBHas auTEpaTypa
1. baspun, U. . [luckperHas MaremMatuka. Y4eOHUK W 3aJJa4YHUK : Ui BY30B /
N. U. bapun. — Mocksa : UznarensctBo Opaiit, 2024. — 193 c¢. — (Beiciuee
obOpazoBanmne). — ISBN 978-5-534-07065-1. — TekcT : »IEeKTpOHHBIA //
Oo0pa3zoBarenbHas miardgopma FOpaiit [caiit]. — URL.: https://urait.ru/bcode/536249.
2. [NamkoB, C. b. JluckpeTHas MaremMaTuKa : Y4COHUK U MPAKTUKYM JJIsI BYy30B /
C. b. l'amkoB, A. b. ®ponoB. — 4-e¢ usn., nepepadb. m gon. — MockBa
NznarensctBO FOpaiit, 2024. — 530 c. — (Bricmee obpazoBanue). — ISBN 978-5-
534-17718-3. — Tekct : snextponnbii // ObpaszoBarenvHas miatdopma HOpaiit
[caitt]. — URL.: https://urait.ru/bcode/536528.

JlononHuTenbHAS IUTEpATYpa
1. Tapannukos, 10. B. JluckpeTHas maTtemaTuka. 3aJjauHUK : yueOHOe mocooue
st By30B / FO. B. TapannukoB. — Mocksa : U3gatensctBo FOpaiit, 2024. — 385 c.
— (Bricuiee oopazoBanue). — ISBN 978-5-534-01180-7. — TekcT : 31eKTpOHHBIH //
Oo6pa3zoBarenbHas miardopma FOpaiit [caiit]. — URL.: https://urait.ru/bcode/536541.
2. T'ucun, B. b. JluckpetHass MaTemMaTHKa : y4eOHUK U PAKTUKYM JJ1s1 BY30B / B.
b. 'ucun. — 2-e u3z., nepepad. u non. — Mocksa : M3narensctBo FOpaiit, 2024, —
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468 c. — (Bricmiee obOpaszoBanme). — ISBN 978-5-534-16763-4. — Tekcr

anekTpoHHb  //  OOpazoBatenbHas 1uardgopma IOpaiit

[caiiT]. — URL:

https://urait.ru/bcode/535959.

[lepuonnka
Hayunpbrii MEPUOTUYECKUMN KypHaJ «BecTHuK HOxHO0-Ypanbckoro
rocynapcrBeHHOro yHuBepcutera. Cepusi «Marematuka. Mexanuka. DOuznkay:
Hayunplii  peneHsupyeMmbiii  kypHau. https://vestnik.susu.ru/mmph -  Tekcr:
AJICKTPOHHBIM.

11. IIpodeccnonanbubie 0a3bl JAHHBIX U MH(OPMANMOHHO-CIIPABOYHbIE

CUCTEMBI

[TpodeccronanbHas 6a3a
JaHHBIX U HH(POPMAIIOHHO-
CIIPaBOYHEIC CUCTCMbI

WNudopmanus o npaBe COOCTBEHHOCTH (PEKBU3UTHI 10T0OBOPA)

yHI/IBepCI/ITCTCKa}I
nH(pOPMAIMOHHAS CHCTEMA
POCCUI
https://uisrussia.msu.ru/

TemaTndeckas dleKTpoHHas Oubiamoreka ®  0aza I
MIPUKJIAIHBIX UCCIICIOBAHHIA B 00JIACTH SKOHOMUKH, YIIPABJICHHS,
COLIMOJIOTHH, JIMHTBUCTHUKHU, ¢dbunocodumu, buosoruw,
MEXTYHAPOIHBIX OTHOIICHHH, ITpaBa. CBOOOHBIN TOCTYII

Haqua;I QJICKTPOHHAsA
oubmmoreka Elibrary
http://elibrary.ru/

Hayunas »snextponnas Oubmuoreka eLIBRARY.RU - 310
KpyHHEMIMNA  poccuilckuii  MHPOPMaMOHHO-aHATTUTUYECKHM
nopran B 00JaCTM  HAayKH, TEXHOJOTMHM, MEAMLHUHBI U
oOpa3oBaHmMs, coaepKammii pedeparbl U MOJHBIE TEKCTHI 0oJiee
26 MJIH HayyHBIX cTaTell u myOnuKanuii, B TOM YHUCIe
NEeKTpoHHBIe Bepcun Oonee 5600 poccuilckux HaydHO-
TEXHUYECKUX >KypHaJIOB, U3 KOTOpbIX Oosee 4800 xypHaioB B
OTKPBITOM JOCTYIE€ CBOOOIHBIN 10CTYI

caut MuctutyTa Hay4HOR
nH(pOpMaIINHU 1O
oOmecTBeHHbIM Haykam PAH.
http://www.inion.ru

bubmuorpadpuueckne 6a3pl  ganneix MHHWOH PAH 1o
COLIMAJIbHBIM U TYMaHUTapHBIM HayKaM BeayTcs ¢ Hadana 1980-x
rogoB. OOmmii 06BEM MaccUBOB cocTaBisieT Ooyiee 3 MIIH.
500 Tric. 3ammceit (manneie Ha | sEBaps 2012 1.). Eskeromnsrit
npupoct — okojio 100 TeIc. 3anuceil.

B 6a3bl JaHHBIX BKIIOYAIOTCS aHHOTHPOBAHHBIE OMMHMCAHUS KHHUT
U crarel u3 O KypHaloB U cOopHMKOB Ha 140 s3bIkax,
nocrynuBmnx B @DyHaamentanpHyto Oubmuorexky WHWOH
PAH.

Onucanus crateil U KHUT B 0a3ax JAaHHBIX CHA0XEHbI HIU(PPOM
XpaHeHHUs M CChUIKAMU Ha IIOJIHBIE TEKCThl HCTOYHUKOB U3
HayuHoil 371eKTpoHHOM OMOJINOTEeKH.

denepanpHbIA IOpTaI
«Poccuniickoe

oOpa3oBaHue» [DNEKTPOHHBIN
pecypc] — http://lwww.edu.ru

@enepanbublii  moptan  «Poccuiickoe  oOpa3oBaHHe» — —
YHUKaJIbHBIA HHTEPHET-pecypc B cepe o0pa3oBaHUs U HAYKH.

ExxenHeBHO MyOJIMKYeT camble aKTyajbHble HOBOCTH, aHOHCHI
cOOBITUI, MH(OPMALIMOHHBIE MaTepuaibl Uil IIUPOKOrO KpyTra

YHUTaTeIeH. E)KCHC,Z[CJ'ILHO Ha nopraje pasMeIIar0TCA
OKCKJIIFO3UBHBIC MaTcpualsbl, HUHTCPBBIO C BCAyIIUMU
creguajmcraMmm — negaroramMu, IICHUXOJIOraMHu, Y4YCHBIMH,

PENMOPTAXKNU U AHAIIUTHYCCKUEC CTATbU.
Unrarenn MOTy4arOT AOCTYNl K HOPMAaTHBHO-TIPaBOBOH 0ase
cheppl 00pa3oBaHHs, OHH MOTYT TIOJIH30BATHCA CAMBIMHU
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Pa3JIMUHBIMU TOJIC3HBIMHU CCPBUCAMU — TAaKWUMH, KaK OHJIAMH-
TECTUPOBAHUC, OIIPOCHI IO AKTYAJIbHBIM TEMaM U T.[.

12. TIporpammnoe
pacnpocrpansieMmoe),
npoiecca

o0ecmeuyeHue

(JIMIeH3UOHHOE ) |

CB0O0OIHO

HCMOJIb3yeMoOe MPH OCYLIEeCTBJIEHUN 00pPa30BaTeJIbHOIO

Aypuropust

[TporpamMmmHOe obecrieueHuE

Wudopmanus o nmpase
COOCTBEHHOCTH (PEKBU3UTHI
JIOTOBOPA, HOMEP JIMICH3UH U
T.J.)

Ne 1116 YueOnas
ayJUTOPUS JIIIs
MPOBEICHUS YIEOHBIX
3aHSTUI BCEX BUJIOB,
MPEyCMOTPEHHBIX
MPOTrpaMMoit
OakaylaBpuata/
cnenuaiurera/
MarucTparypsl,
OCHaIllCHHAsI
o0opyoBaHUEM U
TEXHUYCCKHUMHU
CpeacTBaMH 00y4yeHus,
COCTaB KOTOPBIX
orpenensercs B pabounx
nporpamMmax JTUCIHILIHH
(Moyeit)

Kaspersky Endpoint Security
Cranmapraeiii Educational
Renewal 2 roga. Band S: 150-249

Howmep nmuniensun 2B1E-211224-
064549-2-19382
CyOnuiieH3nOHHBIN JOTOBOP
Ne821 832.223.3K/21 ot
24.12.2021 no 31.12.2023

MS Windows 7 Pro

noroBop Ne 392 469.223.3K/19
ot 17.12.19 (beccpounast
JIUTICH3HS )

Zoom

CBoOoaHO pacnpocTpaHsieMoe
pOrpaMMHOE 00eCTIeueHHE
(6eccpounast TULICH3U)

Google Chrome

CBoOoaHO€ pacpocTpaHsieMoe
pOTrpaMMHOE O0eCTICueHHE
(6eccpounast TULICH3US)

AIMP

0TEYeCTBEHHOE CBOOOTHO
pacnpocTpaHsieMoe IPOrpaMMHOE
oOecnieuenue (OeccpouHas
JUILEH3US)

Ne 1126 I[Tomemienue mast
CaMOCTOSITENTLHOUN pabOTHI
oOydJaronmxcs

Kaspersky Endpoint Security
Cranmaptabiii Educational
Renewal 2 roga. Band S: 150-249

Howmep munen3un 2B1E-211224-
064549-2-19382
CyOnuieH3n0HHbIN 10r0BOP
Ne821 832.223.3K/21 ot
24.12.2021 no 31.12.2023

Windows 7 OLPNLAcdmc

noroop NeJ103 ot 30.05.2012) ¢
noncoriamenusmu ot 29.04.14 u
01.09.16

(6eccpounast TULICH3US)

AdobeReader CBOOOIHO pactpoCTpaHsIeMoe
IporpaMMHOe oOecrieueHue
(6eccpounast TUIICH3U)

["apant Horosop Nel'-055/2022 ot
01.12.2021

Yandex Opayzep CBOOOIHO pacrpocTpaHsieMoe

porpaMMHoOe oOecrieueHue
(6eccpounast TUIICH3US )

Microsoft Office Standard
2007(Microsoft DreamSpark
Premium Electronic Software
Delivery Academic(Microsoft

HOMeEp JuleH3un-42661846 ot
30.08.2007) ¢ momcoriameHusIMA
ot 29.04.14 1 01.09.16
(Geccpounast TUIIECH3MS)
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Open License

Zoom

CBOOOIHO pactpoCTpaHsIeMoe
nporpaMMHoOe o0ecreueHue
(beccpounast TUTICH3MS)

AIMP

OTEUYECTBEHHOE CBOOOIHO
pacrpocTpaHsieMoe PorpaMMHOe
obecnieueHue (OeccpoyHas
JULEH3Us)

Ne 1200 YueOnas
ayAUTOPHS JUISt
MPOBEACHUS YUSOHBIX
3aHATHI BCEX BUJIOB,

Kaspersky Endpoint Security
Cranmapraeiii Educational
Renewal 2 roga. Band S: 150-249

Howmep muniensun 2B1E-211224-
064549-2-19382
CyOnuiieH3nOHHBIN JTOTOBOP
Ne821 832.223.3K/21 ot
24.12.2021 no 31.12.2023

TIpELyCMOTPCHHBIX Windows 7 OLPNLAcdmc norosop NeJl03 or 30.05.2012) ¢
[IPOrpaMMOH noncoriamenusimu ot 29.04.14 u
OakanaBpuaTa/ 01.09.16
crenuanmureTa/ (beccpounast TUTICH3MS)
rs;:ﬂeplj;zﬁpm’ Zoom CB00OOJHO pacIpoCTpaHAEeMOe
oo 1 anent 1 IporpaMMHOE 0OecredeHne

PYA (GeccpouHast JIMIICH3HS)
TEeXHUIECKUMU

CpeacTBaMH 00yUYeHUS,
COCTaB KOTOPBIX
onpenenseTcs B pabounx
porpaMmmax JUCIHUIUIHH

Google Chrome

CBoOoaHOE pacpocTpaHsieMoe
pOrpaMMHOE O0ecTIieueHHE
(6eccpounast TULIEH3U )

(Momymeit)
KabuHer MaTeMaTHYECKIX
TUCTIMTLTAH

AIMP

OTEUECTBEHHOE CBOOOIHO
pacrnpocTpaHsaeMoe MPOrpaMMHOE
obecnieueHue (beccpouHas
JIUTICH3HS )

13. MaTepuajibHO-TeXHHYECKOe o0ecnedeHne JUCIMITHHbI

Tun u HOMCEDP IMOMCIICHUA

[TepeueHb OCHOBHOTO O0OPYIOBAHMS U TEXHUUECKUX CPEACTB
00yueHus

VYuebHas ayuTopus s
MIPOBE/ICHUS YICOHBIX 3aHATHI
BCEX BUJOB, MPETYCMOTPEHHBIX
nporpaMMoii OakanaBpuara/
CIeLUAINTETa/ MAaTUCTPATYPHI,
OCHallIeHHast 000pyJOBaHUEM U
TEeXHUYECKUMHU CPEACTBAMHU
o0y4eHus1, COCTaB KOTOPBIX
orpesensercs B pabouux
porpamMMax TUCIIHTLTHH
(Moyneit)

Ne 1116 (428000, YUebokcapsl,
yi. K.Mapkca, 1.60, 1 3Tax)

O6opyoBaHKe: KOMIUIEKT MeOenu A yaeOHOro mpolecca;
JIOCKa ydeOHast

TexHuueckue cpesicTBa 00yUYeHUs: KOMIIbIOTEPHAs TEXHHUKA,;
MyJIbTUMENITHOE 000py10BaHuE (IPOESKTOP, SKPaH)

ITomemenue s
CaMOCTOSITENTLHON pabOTHI
oOydJaronuxcs

Ne 1126 (428000, Yeboxcapsl,
yn. K.Mapxkca, 1.60, 1 stax,)

O6opyioBaHue: KOMILIEKT MeOenu A1l yueOHOro mpolecca;
TexHuueckue cpesicTBa 00y4eHus: KOMIbIOTEPHAs TEXHUKA C
BO3MOXXHOCTBIO ITIOAKIOYCHUSA K CETHU ((I/IHTepHeT)) n
o0ecreyeHneM JI0CTyTa B AJIEKTPOHHYIO HH(POPMAIIMOHHO-
o0pazoBarenpHyI0 cpeny Punnana
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VYuebHas ayuTopus 1Jis
MIPOBE/ICHUS YICOHBIX 3aHATUI
BCEX BUOB, MPETYCMOTPEHHBIX
nporpamMmoii 6akanaBpuata/
CTeLUAINTETa/ MATUCTPATYPHI,
OCHaIlleHHast 000pyIOBaHHEM U
TEXHUYECKHMHU CPEACTBAMU
00y4YeHHsI, COCTaB KOTOPBIX
orpenensercs B pabouux
porpamMMax JTUCIHILIHH
(Motyeit)

Kabuner MmaremaTHYeCcKIX
JTUCUUIUINH

Ne 1206 (428000, YUebokcapsl,
yn. K.Mapkca, 1.60, 1 sTax)

O6opyioBaHue: KOMILIEKT MeOeH isl yueOHOTo TpoIiecca;
JOCKa yueOHasi; CTeHIbI

TexHUYECKUE CpeACTBA OOYUCHHSI: KOMITbIOTEPHAS TEXHUKA,
MYJIbTUMEANIHOE 000pya0BaHKE (IIPOCKTOP, IKPaH)

14. MeToauyeckne YyKa3zaHusi s 00y4yawllerocss 10 OCBOEHHIO
AUCUMILTAHBI

MemoouuecKkue yKazanua 014 3aHAMUIL 1eKYUOHHO020 muna

B xome JeKIMOHHBIX 3aHATUN O0OydaromeMmycss HeOOXOIUMO BECTH
KOHCIIEKTUPOBAaHUE Y4YeOHOro marepuana, oOpamaTh BHHMAaHHE Ha KaTeropuH,
(OpMyYTUPOBKH, PACKPBIBAIOIINE COJIEPKAHUE TE€X WJIM UHBIX SIBJIEHUI U MPOLIECCOB,
Hay4HbIE BBIBOJIbI U IIPAKTUUECKUE PEKOMEHAAINH.

HeoOxoaumo 3amaBaTh NPENoOJaBaTeN0 YTOUHSIONIME BOMPOCHI C LIEJBIO
VSCHEHUS  TEOPETUYECKUX  TMOJIOKEHWH, pa3pelieHHs] CHOPHBIX  CUTYAallMi.
[lenecoobpa3zno  gopabaTbiBaTh CBOM  KOHCIEKT JIGKIIMM, Jejas B  HEM
COOTBETCTBYIOIIME 3allMCM M3 OCHOBHOW M JIONOJHUTENBHOM JIMTEPATYPHI,
PEKOMEHIOBAaHHOM TpernojiaBaresieM M TMPeIyCMOTPEHHOW y4eOHON mporpaMmMoit
TV CUUTUIAHBI.

Memoouueckue yKazanua Ona 3aHAMUN CEMUHAPCKO20 (NPAKMuueckozo)
muna.

[IpakTHueckue 3aHATUS MO3BOJISAIOT Pa3BUBaTh y 00YyYaroOIIETOCsl TBOPUECKOE
TEOPETHYECKOE MBINUIEHHE, YMEHHE CAaMOCTOSATEJIBbHO U3y4aTb JIMTEPATypy,
aHAIM3UPOBATh MPAKTUKY; y4aT YETKO (OPMYIUPOBATH MBICITh, BECTH IUCKYCCHIO, TO
€CTh UMEIOT MCKIIOYUTENbHO BAXKHOE 3HAYEHHE B PA3BUTUU CAMOCTOSITEIIBHOIO
MBIIICHUS.

[ToaroToBka K MPaKTHYECKOMY 3aHSATHIO BKJIIOYaeT JBa dtana. Ha mepBom
sTane oO0ydalliMiics TIUJIAHUPYET CBOIO CaMOCTOATENbHYI0 paboTy, KOoTopas
BKJIIOYAET: YSICHEHUE 3aJlaHHs Ha CaMOCTOATENbHYIO0 padoTy; 1moAOOp OCHOBHOW U
JOTIOJTHUTENBHOW ~ JINTEPATypbl; COCTaBIE€HHWE IUIaHa padoThl, B  KOTOPOM
ONPENENSAIOTCA OCHOBHBIE ITYHKTBI IPEACTOSAIEH NoAroToBku. CocTaBieHHUE IIaHa
JTUCITUTUTMHUPYET U TIOBBIIIAET OPraHN30BaHHOCTH B paboTe.

BTopoii 3Tan BKIIFOYAET HEMOCPEACTBEHHYIO MOArOTOBKY K 3aHATHIO, KOTOpas
HAUMHAETCA C HU3YYEHHsS OCHOBHOM W JIONOJHUTENbHOM murepaTypbl. Ocoboe
BHUMaHUE MPU 3TOM HEOOXOIUMO OOpaTUTh HAa COAEpKAHHE OCHOBHBIX IMOJOXKEHHIM
Y BBIBOJIOB, OOBSICHEHUE SBJICHUHN U (DAKTOB, YSCHEHHUE MIPAKTUIECKOTO MPUITOKCHUS
paccMaTpUBaEMbIX TEOPETHUYECKHX BONPOCOB. Jlanee cienyeT MOAroTOBUTH TE3HUCHI
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JUId BBICTYIUIEHUN IO BCEM YYEOHBIM BOIPOCaM, BBIHOCUMBIM Ha IPAaKTHUYECKOE
3aHATHE WIM IO TeMe, BBIHECEHHOW Ha JUCKYCCHIO (KPYTJIBIA CTOJ), MPOIyMaThb
OpUMephl C IENbl0 00ECNeYeHHUs TECHOM CBA3M HU3y4aeMOil TeMbl C peajabHOU
KHU3HBIO.

['oTOBSICH K AOKJIAAy WM BBICTYIUICHHIO B pPaMKaX HHTEPAKTUBHON (HOpMmbI
(Iuckyccusi, KpyTJiblii CTOJ), MPU HEOOXOAUMOCTH CIIEyeT OOpAaTUTHCS 32 MOMOIIBIO
K [IPENoJaBaTeNIo.

Memoouueckue ykazanusa Kk camocmoamensvHoi padbome.

CamocTosTenbHass padoTa OOYy4aroLErocsi SBJISETCS OCHOBHBIM CpPEJICTBOM
OBJIaJICHUs] y4eOHBIM MaTEpUajIoM BO BpeMs, CBOOOJHOE OT 00s3aTENbHBIX YUeOHBIX
3aHaTuid. CamocrosiTenpHas padbora oOydaromierocs Haja YCBOEGHHUEM Y4eOHOro
MmaTepuaiga IO Y4YeOHOH JHCUUIIJIMHE MOXET BBIIOJHATBCA B OHOIMOTEKE
YHHUBEpPCUTETA, YUCOHBIX KaOMHETAaX, KOMIBIOTEPHBIX KJlaccax, a TaKXKe B JIOMAIlIHUX
ycrnoBusix. CopepaHue W KOJIMYECTBO CAMOCTOSITENIbHON paboThl 00ydaromIerocs
oTpeaenseTcss y4eOHOW mporpaMMOi JUCIUIUIMHBI, METOJUYECKUMH MaTepuaIaMH,
MPAKTUUYECKUMHU 3a/IaHUSMU U YKa3aHUSMH MPENo/1aBaTesl.

Camocmoamenvhasn padooma ¢ ayOoumopHoe 6pemsa Modcem 6KII0YaAmby.

1) KOHCIEKTHpPOBaHHE (COCTABICHHE TE3UCOB) JICKIIHIA;

2) BBINIOJHEHUE KOHTPOJIBHBIX padoT;

3) permicHHe 3a/1a4;

4) paboTy CO CIPaBOYHOI U METOIUUECKON JINTEPATYPON;

5) paboTy ¢ HOpMATUBHBIMU MTPABOBBIMU AKTAMH;

6) BBICTYIUICHUS C JIOKJIAJaMH, COOOIICHUSIMHA HA CEMHHAPCKUX 3aHSATHSIX;

7) 3aluUTy BBITOJHEHHBIX Pa0OT;

8) yuactHe B OIEpaTUBHOM (TEKYyIEM) ONPOCE IO OTACIbHBIM TeMam
M3y4aeMOM TUCLUIUIMHBI;

9) yuacte B coOeceloBaHMSIX, ICIOBBIX (POJEBBIX) HIPaxX, ITUCKYCCHSX,
KPYTJBIX CTOJIaX, KOH(EepeHIHIX;

10) yuacTre B TECTUPOBAHHH U JIp.

Camocmoamenvnas paboma 60 6HeayOUmMopHOe 6PEMA MOIHCEN COCHMOAMD
u3:

1) moBTOpEHUS JICKIIMOHHOTO MaTepHala;

2) TOATOTOBKH K MPAKTHYCCKUM 3aHSATHSIM;

3) wu3ydeHus yuyeOHOW W HAYUHOH JTUTEPaTyphI,

4) pelicHUs 3a/1a4 U MHBIX IPAKTUYCCKUX 3aTaHUM

5) MOArOTOBKH K KOHTPOJBHBIM PabOTaM, TECTUPOBAHUIO U T.]1.;

6) MOJATrOTOBKU K MPAKTUYECKUM 3aHSATHSIM YCTHBIX JOKIAJI0B (COOOIICHNUH);

7) TOATrOTOBKM pedeparoB, 3¢Ce M HMHBIX WHAUBUAYATbHBIX MHCHMEHHBIX
paboT 1o 3aJaHUI0 TPEToaaBaTes;

8) BBINIOJIHEHUS KypCOBBIX PabOT, MPEAYCMOTPEHHBIX YYCOHBIM TIAHOM;

9) BBINIOJHEHUS BBITYCKHBIX KBATU(PHUKAIIMOHHBIX padoT U JIp.

10) BeIeIeHUsT HAauOoJIee CIOXKHBIX M MPOOJIEMHBIX BOIPOCOB IO U3ydaecMOM
TeMe, TOJyYCHHE pPAa3bICHEHUH M PEKOMEHJalWMid TO [JaHHBIM BOIpOCaM C
npernoAaBaTeNIMUA Ha KOHCYJIbTAIIHSX.
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11) mpoBeeHUsT CAMOKOHTPOJII IIyTeM OTBETOB Ha BOIPOCHI TEKYIIEro
KOHTPOJIS 3HAHWM, PEIICHUS MPEJCTABICHHBIX B Y4€OHO-METOINYECKUX MaTepHaiax
Kadeaphbl 3aaad, TECTOB, HAaMHMCaHWS pedepaToB W 3CCE MO OTACIBHBIM BOIPOCAM
A3y4aeMON TEMBI.

Tekymuii KOHTPOJIb OCYIIECTBISETCS B (POpME YCTHBIX, TECTOBBIX OIIPOCOB,
JIOKJIAJIOB, TBOPYECKUX 3aTaHUU.

B ciydae mpomyckoB 3aHITHI, HATMYUS WHAUBUAYATHHOTO Tpaduka oOydeHHs
U JUISL 3aKpEIUICHUS NPaKTHUYECKHUX HABBIKOB CTYJICHTaM MOTYT OBITh BBIJAHbI
TUTIOBBIC  MHAWBUJyaJIbHbIE 3aJaHUs, KOTOpbIE JOJDKHBI OBITh CIAHBI B
YCTAHOBJICHHBIM MPENOAaBaTEIEM CPOK.

15. OcoGeHHOCTH peaM3alMy JMCHUILUIMHBI UIA MHBAJIWAOB W JIMI C
OrPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbSI

OOyueHue Mo AUCHUILUIMHE «/IucKpeTHas MareMaThKa» WHBAIUIOB M JIMIL C
OTPAaHUYCHHBIMH  BO3MOXKHOCTSIMH  30pOBbsi  (manee OB3) ocymecTBiasercs
MpEernojiaBaTelieM C y4eToM OCOOCHHOCTEH  IMCHUXO(PU3HUECKOTO  PAa3BUTHUA,
MHJUBUTyJIbHBIX BO3MOXKHOCTEU U COCTOSIHUS 3JOPOBbS TAKMX 00YyYarOIIUXCsl.

JI71sl CTyIGHTOB C HApYUIEHUSIMU ONOPHO-ABUTaTeNIbHOM QpyHKmu u ¢ OB3 no
CIIyXy NpelyCMaTpUBAETCS COMNPOBOXKIECHUE JIEKIMI W MPAKTHYECKUX 3aHITHMA
MYJIbTUMEAUMHBIMUA CPEACTBAMH, PA3AATOYHBIM MATEPUATIOM.

Js crynentoB ¢ OB3 1o 3peHMIO IpeaycMaTpUBAeTCs IPUMEHEHUE
TEXHUYECKUX CPEIACTB YCWICHHsS OCTAaTOYHOTO 3pPEHUsS, a TAKXKE IMPEeIyCMOTpEHa
BO3MO>KHOCTh pa3pabOTKU ay1MoMaTepuaoB.

[To nucuunimue «JluckpeTHas MareMaTHKa» OOyueHUE WHBAIMJIOB U JIMIL C
OTPaHUYECHHBIMA BO3MOYKHOCTSIMU  3JI0POBbSI MOJKET OCYILECTBIIATHCS Kak B
ayIUTOpUM, TaKk U C  UCIOJb30BAaHUEM  JJIEKTPOHHOW  HMH(OpPMAIMOHHO-
o0pa3zoBaTeIbHON Cpefibl, 00pPa30BaTEIBHOIO MOPTaJia U AJIEKTPOHHOMN MOYTHI.
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JINCT AOIOJHEHUN U U3SMEHEHUI

paboueit mporpaMmbl JUCHUTIITMHBI

Pabouas mporpamma AUCHUIUIMHBL PACCMOTPEHA, 00CyXkieHa 1 0J100peHa s
ucnonHenus B 2021-2022 ygyeOHoM rony Ha 3acenanuu kadeapsl, mporokoa Ne 10
ot «10» ampens 2021 r.

Baecennl JOITIOJIHCHUA U UBMCHCHHUA B YACTH aKTYaAJIM3allH1 JIMIICH3UOHHOI'O
IPpOrpaMMHOIO 06eCHe‘-ICHI/IC, HCIIOJIB3YEMOC IIPpHU OCYIIICCTBJICHHUN
O6Da3OBaTeJ'IBHOFO mponecca 1o I[ElHHOfI JAUCTTMITIINHBI, 4 TaK )X€ COBPCMCHHBIX
HDOd)eCCI/IOHaHI)HBIX 0a3 JaHHBIX WU I/IHd)ODMaHI/IOHHBIX CIIPaBOYHbIX CUCTCMAX.

Pabouast mporpaMma JUCIUIUIMHBI paCCMOTpPEHa, 00CYKJIeHa U 0100peHa s
ucnonHenus B 2022-2023 y4yeObHOM rojty Ha 3acefaHuu kadenpsl, mporokoa Ne 10
ot «14» mas 2022 r.

BHeceHBI TONOJIHEHNS ¥ U3MEHEHHUS B YaCTU aKTYaJIU3alluy JTUIICH3UOHHOTO
IPOTPAaMMHOT'0 00eCICUEHHE, NCITOJIL3YEMOE IPH OCYIISCTBICHHH
00pa30BaTEIBLHOIO IIPOIecCca N0 JAHHOW AMCIMILJINHEL, a TaK )K€ COBPEMEHHBIX
npodeccruoHaIbHBIX 0a3 JAaHHBIX ¥ HHGOOPMAIIMOHHBIX CIPABOYHBIX CUCTEMAX,
AKTYaJIM3alUM TEM JUI CAMOCTOSITEILHON pa0O0ThI, aKTYAJIM3AIUU BOIIPOCOB JUIS
MOATOTOBKH K IPOMEKYTOUYHOM aTTECTAIMHU, aKTYaJIN3alliy IIEPEYHsI OCHOBHOU U
JIONOJIHHUTEIHLHON YUSOHOM JINTEPATYPHL.

Pabouast mporpaMmMa qUCHUTIIMHBI PACCMOTPEHA, 00CYX AeHa 1 0J00peHa s
ucrnonHenus B 2023-2024 yueGHOM roy Ha 3aceqanuu Kadeapbl, poToko Ne 6 oT
«04» mapra 2023r.

BHeceHBI TONOJTHEHUS K U3MEHEHHMS B YACTH aKTyaJIM3aIUH JIMIICH3UOHHOT'O
IIPOrpaMMHOT0 00€ecIIeUeHNEe, MCIOIL3YEMOE IIPH OCYIIIECTBICHUH
00pa30BaTEIBLHOI0 MPOIeCcCa MO JAHHOW AMCIMINIMHEIL, a TaK K€ COBPEMEHHBIX
podheCcCUOHAIBHBIX 0a3 JAHHBIX M MH(POPMAIIMOHHBIX CIPABOYHBIX CUCTEMAaX,
aAKTYaJIU3aIiH 3JISKTPOHHO-OMOJHMOTEUHBIX CUCTEM.

Pabouast mporpaMMa JUCITUTIIIMHBI PACCMOTPEHA, 00CYXIeHa B 0J00peHa s
ucnosHeHus B 2024-2025 yyeOHOM rojay Ha 3acenanuu kKadeapbl, npoTokoa Ne 8 ot
«16» mapra 2024r.

BHeceHBI TONOJTHEHUS ¥ U3MEHEHHMS B YACTH aKTyaJIM3aIuH JIMIICH3UOHHOT'O
IPOrPaMMHOTI0 00€eCIIEUeHHE, UCII0JIL3YEMOE IPH OCYIIIECTBICHHH
00pa30BaTEABLHOIO MpoIecca 10 JJAHHOW JJMCIMILINHEI, a TaK YK€ COBPEMEHHBIX
npodeCcCHOHAIBHBIX 0a3 JaHHBIX U MHPOPMALIMOHHLIX CIIPABOYHBIX CUCTEMAX,
aAKTYaJIU3alUy YIEKTPOHHO-0MOINOTEUHBIX CUCTEM.
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