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PabGouass mnporpamMma IUCHUIUIMHBI pa3paboTaHa B COOTBETCTBHH  CO
CJICIYIOIIEN JOKYMEHTAIIUEH:

- (enepanbHbIM TOCYAApCTBEHHBIM O0pa30BaTEIbHBIM CTAHIAPTOM BBICIIETO
oOpazoBaHusi - OakajgaBpuar mo HampapieHuto noarorosku 09.03.02 -
NudopmanimoHHble  CHUCTEMbl W TEXHOJIOTMM,  YTBEPKICHHBIA  IPUKA30M
MuHnucTepcTBa HaAyKu U Bbiciiero obpasoBanus Poccutickoit deneparuu Ne 926 ot
19 cenTs6ps 2017 r. 3apeructpupoBaHHblii B Muntocte 12 okts0pst 2017 rona, per.
HoMep 48535 (nanee — ®I'OC BO);

- npukazoM Munoopuayku Poccun ot 05.04.2017 Ne 301 «O6 yTBepxaeHUu
[Topsinka opraHu3alii W OCYIIECTBICHUS 00pPa30BATEIbHOM JEATEIBHOCTH IO
oOpa3oBaTeNbHBIM  TPOTpaMMaM  BBICIIETO  OOpa3oBaHUS —  MOPOrpaMMam
OakanaBpuaTa, MporpaMMaM CIICIIMAIUTETa, IPOrPaMMaM MarucTpaTypbI»;

- YueOHBIM MIaHOM (OYHOHM, 3a04HOM (opMm OOyueHHus) MO HaNpaBICHUIO
noarotoBku 09.03.02« M udopMalimioOHHBIE CUCTEMBI M TEXHOJIOTHI).

Pabouas mporpamMma AUCHUIUIMHBI BKJIIOYAET B ce€0sl OLIEHOYHBbIE MAaTepuabl
JUTSL IPOBEACHUS TEKYIIEr0 KOHTPOJI YCIEBAEMOCTH U MTPOMEKYTOUHOM aTTeCTAlUU
no aucuuruinHe (rm. 8 @OOHJ OIEHOYHBIX CPEICTB [JIsi TPOBEACHUS] TEKYILETOo
KOHTPOJII YCIIEBAEMOCTH, MPOMEXKYTOUYHOM aTTecTallid MO0 UTOraM OCBOCHHUS
JUCIUTUIUHB ).

ABtop EdumoBa Hatanus AHatonbeBHA, KaHAMIAT (PU3UKO-MATEMATHIECKHUX
HayK, JIONEHT Kadeapbl THHOPMAIIMOHHBIX TEXHOJIOTHA ¥ CHCTEM YIIPABICHUSL.

(vkazamv QHO, yuenyro cmenens, yuenoe 36anue unu OOIHCHOCHY)

[Iporpamma onoOpena Ha 3acenanun kKadeapslr UTCY (mpotokon Ne 8 ot

16.03.2024).




1. IlepeyeHpr mNIaHMPYeMbIX Pe3yJbTATOB O0y4YeHHMSs MO IMCHMILIMHE,
COOTHECEHHBIX C IUIAHHPYEMBIMH Ppe3yJIbTATAMH OCBOEHHsI 00pa30BaTe/bHOM
nporpammasl (Llesim ocBoOeHUs TUCUMIITIMHBI)

1.1. LensimMu 0cBOEHUS TUCUUIUIMHBI «/[UCKpETHAsI MaTeMaTUKay SIBIISIFOTCSL:

— o0yyeHHe MeToJaM pELIEHUs 3a7ad, XapaKTepHbIX i1 JAUCKPETHOU
MaTEMaTUKH, U COOTBETCTBYIOIIEMY MBILUICHHUIO.

3aayaMy OCBOEHMSI JUCLIUIUINHBI «J{MCKpeTHas MaTeEMaTUKa SIBIISIOTCA:

— Tpebyercs AaTh HEOOXOAMMBI 3amac 0a30BbIX 3HAHUIN IO OCHOBHBIM pa3jieiam
JUCKPETHON MaTeMaTuKu, OOy4YUTh pallMOHAIBHOMY U 3P(HEKTUBHOMY
MCIOJIb30BAaHUIO MOJTyYE€HHBIX 3HaHUHN MPU PEIICHUHU TUIIOBBIX 33/]a4 I10
JTUCKPETHOW MAaTEMATHKE;

— chopMUpOBaTh y CTYJIEHTOB MPEACTABICHUE O IUCKPETHOM MaTEMAaTHUKE KaK O
croco0e U3y4eHus MIUPOKOT0 Kpyra 00bEKTOB U MPOIECCOB,
XapaKTEPU3YIOIINXCSI OTCYTCTBUEM CBOMCTB HENPEPBHIBHOCTH;

— JIaTh IPEJICTABIIEHUE O MATEMATUYECKOM MOJIETUPOBAHUU C TOMOIIIbIO
JUCKPETHBIX YCTPOMCTB MH()OPMALIMOHHBIX U BHIYMCIUTEIBHBIX TPOLIECCOB U
IIPOLIECCOB YIIPABJICHMUS;

— chopMUPOBATH 3HAHUS, YMEHHUS U HABBIKU UCTIOJIb30BAHHSI OCHOBHBIX MOHATHMA
KOMOWHATOPUKH, TEOPUU T'padoB, TEOPUH TUCKPETHBIX (PYHKIUI B
MPOrpaMMUPOBAHUHN U UHPOPMALIMOHHBIX TEXHOJIOTUSX.

1.2.  Ob6nactu mnpodeccMoHanbHON  AesTenbHOCTH H  (Wid)  cdepbl
MpoECCHOHATBHON ~ JCATEIBbHOCTH, B  KOTOPBIX  BBIMTYCKHHKH, OCBOMBIIIHC
porpamMmy, MOTYT OCYIIECTBISATh TPOPECCHOHATIBHYIO e TEILHOCTD:

- 06 Cssa3v, ungopmayuoHuvle U KOMMYHUKAYUOHHbIE MEXHOI02UU (8 cghepe
NPOEeKMUpoB8anus,  paspabomku,  GHeOpeHuss U  IKCHIyamayuu  cpeocmae
BLIUUCTUMENbHOU — MEeXHUKU U UHGOPMAYUOHHBIX — CUCMEM, VNPAGIeHUs — UX
HCUBHEHHBIM YUKIOM,).

1.3. K OCHOBHBIM 3ajadyaM H3y4Y€HHUs IUCLUUILIMHBI OTHOCHUTCS MOJArOTOBKA
oOydaronuxcsi K BBIIOJIHEHUIO TPYJAOBbIX (QPYHKUUMH B COOTBETCTBUU C
PO ECCUOHAIBHBIMU CTaHAAPTAMH:



HaumeHoBanue
npogdeccHoHAIbHBIX
cranaapros (I1C)

Koa, naumeHoBanue u
YPOBEeHb
kBasupukanuu OTD,
HA KOTOpbIEe

Ko 1 HauMeHOBaHHEe TPYAOBBIX
(ynkuuii, Ha KOTOpBIE
OPHEHTHPOBAHA NTUCLHHUILINHA

OpPHEHTHPOBAHA
AUCHMILJIHHA
06.025
[TpodeccuonanbpHbIM
cranaapt «Crenuanuct 1o D D/01.6 ®opmanbHas oneHka
Tu3aiiHy rpadgudecKkux rpauIecKOro MoJIb30BaTEILCKOTO
OBpuCTHYECKAsl OLIEHKA 9
MOJIb30BATEIBCKUX uHTepdeiica
nHTEephErcoBy, YTB. rpagueckoro D/02.6 Ananu3 1aHHBIX O NEUCTBUIX
IIPUKA30M MUHUCTEPCTBOM EEJ;Z;%]ZE;IT;ECKOFO noJb30Bartesel mpu padbote ¢
TpyZia ¥ COIUaTbHOMN uHTepdercom
3auThl PO 29 cenTsadps
2020 Ne 6711
06.015
[TpodeccrnonanbHbIit
crtanzapt «Crnenuanuct mno C
MH(POPMALIMOHHBIM C/14.6

CUCTEMaM», YTBEPKACHHBIN
puka3zomM Munucrepcrsa
TpyZAa U COIMaIbHOU
3amuThl Poccuiickon
Oenepanun ot 18HOAOPs
2014 r. Ne 896H
(3apeructpupoBaH
MuHHCTEPCTBOM OCTULIMT
Poccuiickoit ®eneparuu 24
nexabdps 2014 r.,
perucTpauoHHbIN Ne
35361)

Breimonnenue padbot u
yIpaBJIeHUE paboTaMu
10 CO3/IaHUIO
(Momudukanun) u
conposoxaenuto 1C,
ABTOMATH3UPYIOIINX
3a1aun
OpTraHU3aIMOHHOTO
yIlpaBJIeHUs 1 OM3HEC-
TIPOLIECCHI

Paspabotka apxutekTypsl MC
C/15.6

Pa3zpabotka npotorumnos UC
C/16.6

[IpoextupoBanue u nuzaiin MC
C/18.6

OpI‘aHI/IBaHI/IOHHOG N TEXHOJIOTHYCCKOC
obecneyeHne KOOAWPOBAHHA Ha A3bIKaX

IPOrpaMMUPOBaHUS

1.4. Komnerenuuu oOydvatouierocs, (GpopmMupyemble B pe3yibTaTe OCBOCHHUS

TUCIUTLIINHBI




HaumeHnoBanne Kon u Kon u HanmeHoBaHMe Ilepedyens miIaHUpyeMbIX
KATeropuu HAaNMEHOBaHUeE HHIUKATOPA Pe3yJabTATOB 00y4YeHHsI
(rpynmnb) KOMIETEeHINi AOCTHKEHUS
KOMIIeTeHI i KOMIIETeHIMH
CucreMHOE U YK-1. Criocoben VYK-1.1. Ananu3upyer | Ha yposHe 3HAHUIL.
KPUTHYECKOE OCYIIECTBIIATH IOUCK, | 33ady, BbLAESs ee | 3HaTh OCOOEHHOCTH cOopa U
MBIIIUICHHE KpUTHYECKHUH aHanu3 | 0a3oBbIC 00paboTKu nHpOpMaLUU
W CHHTE3 COCTABIISIIOIINE MaTeMaTHYECKIMHU METOIaMH
nH(popmaIuy, HA ypoBHe YMeHUIL.
MPUMEHSThH YMeThb BBIIENATH ITIaBHOE B
CHUCTEMHBIH MOJIX0/ WUCTOYHUKAX UHPOpMAIIK AT
JUISL pEIICHUST aHam3a
MOCTaBJICHHBIX 33734 Ha yPOBHEe HABLIKOB:
Bnagets MmeTomamu 06paboTKH
“H(pOpMAITUH C TIOMOIIIHIO
MaTeMaTHKH
YK-1.2. OcymecTBiseT | Ha ypogHe 3HaHULL:
MOUCK, KPUTHYECKH 3HaTh pa3IMYHbIC METOAUKU
OLICHUBAET, 0000MaeT, | cOopa nHbOpMaIUK
CHCTEMaTU3UupyeT U Ha ypOBHe YMeHUlL:
pamKupyer YMeTh HaXOQUTh ONTHMaJIbHBIC
HHpOpMAITHIO, MaTeMaTHYECKIE METOJIbI
TpeOyeMyIo 1Jis 00paboTKu nHGOPMAITUU
peleHus OCTaBICHHON | Ha ypo6He HABLIKOS:
3a7a9u BrnaneTs cucTeMHBIM MOJIXO/T
JUTSL pEUICHUS] TOCTaBICHHBIX
3a]a4 HAaIIPaBJICHUS TIOATOTOBKH
VK-1.3. PaccmatpuBaet | na ypogue 3Hanuil.
U TIpejiaracT 3HaTh CIIOCOOBI TTOMCKA,
paloHAabHEIC aHaJ3a U CHHTE3a
BapHaHTHI PEILICHUS UHpOpPMaLUH
MOCTABJICHHOM 3a/1auu, | HA YPOBHE YMEHUIL:
HCIIOJIB3YSl CHCTEMHBIH | YMETh 1e1ecoo0pasHo
MOJXO0/I, KPUTHYECKH MPUMEHSTh aHaJU3 U CUHTE3
OLIEHUBAET UX Ha yPOGHEe HABLIKOB:
JIOCTOUHCTBA U Brnanets MaTeMaTHUECKUMU
HEI0CTAaTKU HaBBIKAMH pEIICHUS
MOCTaBJICHHBIX 33734
EcrectBennonayunsie | OIIK-1. Cnocoben OIIK-1.1 3nats: HQ ypoeHe 3HaAHULL.
W OOIEMHXXCHEPHBIC | MPUMEHSThH OCHOBBI MATEMAaTHKH, 3HaTh:
3HAHUS €CTECTBCHHOHAYUYHbIE | (DU3UKH, - nmuddepeHnmaIbHOe
1 OOLLICMHXCHEPHBIE | BBIYMCIUTEIBHOU WCYHNCIICHHE;
3HAHUSI, METOJIbI TEXHUKHU U Ha yposHe yMeHUllL:
MaTEeMaTHYECKOTO MPOTPaMMHUPOBAHHS. YMers:
aHaM3a u - HAXOJUTh PELICHNE 3a1a41
MOJIEIIMPOBAHUS, WM 10Ka3aTeIbCTBO
TEOPETUIECKOTO U TEOPEMBEI;
9KCHEPUMEHTAIILHOTO Ha ypOBHe HABLIKOB:
HCCIIEI0OBaHUS B Brnanets:
npodeccCuoHaANBHON - HaBBIKAMU pEIleHHs 33124 Ha
JIeSITEIbHOCTH JI0Ka3aTeNIbCTRO;

- HaBbIKaMH J0OKa3aTCJIbCTBA
OCHOBHBEIX T€COPEM;

- HaBbIKaMH IIOMCKa PCHICHUA
3aJa4 WiIn J0Ka3aTCiIabCTBaA




TeopeM

OIIK-1.2 Ymerts:
penIaTh CTaHAapTHEHIC
npodeccuoHanbHbIe
3371241 C IPUMEHEHUEM
€CTCCTBCHHOHAYYHBIX U
00IIENH)KEHEPHBIX
3HaHWH, METOJIOB
MaATEMATHYCCKOI'O
aHanm3a u
MOJICJIUPOBAHHSI.

HA ypoeHe 3HAHUU.

3HaTh:

- HHTETPAJIbHOE UCUHCIICHHUE;

- METOZBI PEIICHIS

nud pepeHImaTbHBIX

YpaBHEHUH;

- Teoputo (GYHKIUI

KOMITJIEKCHOTO TIEPEMEHHOT0;

- PAIOBI U X TIPUMCHCHHE

HA ypoGHe YMeHUl.
YMeTh IPUBOANUTH PUMEPHI
1 KOHTPIPUMEPHI K
OCHOBHBIM OTIPE/ICIICHHUSIM U
TeopeMaM Kypca MaTeMaTHKH

HA YpOBHe HABBIKOB:
Brnagers MaTemMaTHUeCKOM
CUMBOJIUKOM IS BEIPaKCHHUS
KOJIMYECTBCHHBIX H
Ka4eCTBEHHBIX OTHOIICHUH
00BEKTOB

OIIK-1.3 UmeTh
HaBBIKH:
TEOPETUYECCKOTO U
9KCIEPUMEHTATLHOTO
HCCIIEIOBAHUS
00BEKTOB
npodeccuoHaTbHON
NEATETbHOCTH.

Ha yposHe 3HAHULL

3HaTh TEOPHUIO BEPOSTHOCTEH;
Ha ypoBHe YMeHUlL:

YMeTh cCaMOCTOSITEIBHO
HCTIOJIB30BaTh MaTeMaTHYECKHH
armapar, coJepKaiuiicss B
JUTEPATYPE MO MPUKIATHBIM
HayKaM, PacUIUpSITh CBOU
MaTeMaTHYecKre O3HAHHS,
Ha yPOBHEe HABLIKOB:

BrnaneTh nmepBUYHBIMU
HaBBIKAMU M OCHOBHBIMH
METOAAMH PEIICHHS
MaTeMaTHUYCECKHUX 3a/1a4 U3
OOIICHHKCHEPHBIX U
CHEIUATBHBIX JUCIUTUTAH
npodUIN3aIHH.

2. MecTto nucuuiuinHbl B cTpykrype OITOII

HucuunnuHa  «JluckpeTHass — mMaTeMaTuUKa»  peainu3yercss B
«Oobs3atenbHas yacTh biioka 1» nporpamMmel OakanaBpuara.

JucuunianHa npenojaercs o0ydaromumMmcs Mo o4Hou ¢opMe oOydeHus B 4-M
ceMecTpe, 1o 3a04HOl hopMe 00yUueHHUsI B 5 ceMecTpe.

JNucrunmHa «JlucKkpeTHass MaTeMaTHKa» SBIISETCS MMPOMEKYTOUYHBIM 3TAIOM
dhopmupoBanus komrereHuii YK-1, OIIK-1 B mponecce ocBoenus OITOII.

JuctumnmHa «J{uckpeTHast MaTeMaTHKa» OCHOBBIBACTCS HA 3HAHUSX, YMEHUSIX
M HaBbIKaX, MPUOOPETEHHBIX TMPU M3YYCHUH JTUCHUIUIUHBI «MaTtemaTukay,

pamKax



«Dusukan, «Teopernueckass MEXaHUKA» W ABISACTCS NPEAUIESCTBYIOIIECH A
u3yyeHuss nucuMIuiiH  «MHTepHEeT-TeXHOMOTHN», «OnepauruoHHbIE CUCTEMbD»,
«CTPYKTYpBI M QJITOPUTMBI OOPaOOTKH JAHHBIX».

dopmMoii MPOMEKYTOUHOM aTTeCTalluy 3HaHUN 00y4daeMbIX MO O4YHOU dopme
00yueHus SBISETCS 3a4eT B 4-M cemecTpe, Mo 3a04HoM opme 0O0ydeHust — 3a4eT B 5-
M CEMECTpE.

3. O0beM QM CHUIINHBI

OO6miast TpyJ0EMKOCTh JUCIUIIMHBI COCTaBIIAeT 3 3adeTHbie enunwmibl (108
aKaJeMHUYCCKHX Yaca), B TOM YHCJIe

ouyHas popma oOyueHus:

Cemectp 4
JICKITAU 18
71a00paTOPHBIE 3aHITHS -
CEMHUHAPHI U TPAKTUICCKHUE 3aHATHUS 18

KOHTPOJIb: KOHTAKTHast paboTa

KOHTPOJIb: CaMOCTOATCIIbHAA pa60Ta

pacdeTHo-Tpaduieckre padboThl, KypCOBBIE paOOTHI (ITPOEKTHI): KOHTAKTHAsK paboTa -

pacueTHO-rpaduyeckre paboThl, KypCOBbIe pabOTHI (ITPOEKTHI): CAaMOCTOsITEIbHAsI paboTa -

KOHCYJBTaIlU!
Konmaxmnas paboma 36
Camocmosmenvras paboma 72

Bua npomexxyrouHnoit arrectanuu (opMa KOHTPOJISA): 3a4€T

3a04yHas popma 00ydeHus:

Cemectp 5
JIEKIIUNA 6
1ab0opaTOpHEIEC 3aHATHUS -
CEeMHUHAPbI U TPAKTUYECKHIE 3aHSATHUS 6
KOHTPOJTb 4

pacueTHO-rpaduyeckre paboThl, KypcoBbIe pabOTHI (TPOEKTHI): KOHTAKTHas paboTa

pacdeTHo-Tpaduieckre paboThl, KypCOBbIE pabOThI (ITPOCKTHI): CAMOCTOSITEIbHAS paboTa

KOHCYJIbTAI[HH
Konmaxmnas paboma 12
Camocmosmenvras paboma 92

Bua npomexxyrounoit arrectanuu (hopMa KOHTPOJIS): 3a4€T
4. Copepxxanue IMCUMILVIMHBL, CTPYKTYPHPOBaHHOE 110 TeMaM (pa3aenam)

Ounas popma oOyueHus:

KonnuectBo yacoB

Kon nanukaropa
T ( ) KOHTaKTHas pabora o
€Ma a31eia e Jp—— CaMOCTOSTEN JOCTHXKCHUN
ACKUHM | MAOOPATOPHBL | o ecen | bHAst paboTa KOMIIETCHLINU
" € 3aHATHUA
€ 3aHATHU
OJeMEeHTHI TEOPUH MHOKECTB
p ) ) 1 VK-1.1,1.2, 13,
OIlK-1.1,1.2,1.3




Komb6unaTopuka. VK-1.1,1.2, 1.3,
KomMOuHaTopHbIe 3a1auu 2 - 2 12 OIK-1.1, 1.2, 1.3
OCHOBBLI MATEMATUYECKOH JIOTUKHU 4 i 4 19 VK-1.1,1.2, 1.3,
OIlIK-1.1,1.2,1.3

Jloruka npenukaToB 4 i 4 12 VK-1.1,1.2, 1.3,
OIlIK-1.1,1.2,1.3

DneMeHTHI Teopuu rpadoB 4 i 4 12 VK-1.1,1.2, 1.3,
OIlIK-1.1,1.2,1.3

DeMEHTHI TEOPUHU AITOPUTMOB 2 i 9 12 VK-1.1,1.2, 1.3,
OIlIK-1.1,1.2,1.3

KonTtpois (3auer) vK-11,12 13,
OIlIK-1.1,1.2,1.3

HUTOI'O 36 12

3aounasi gopma oOyueHust:

KomnnuectBo yacos

6 Kon nngukaropa
Tema (paszen) e :;Hapm — camocTosTeN JOCTHIKEHHH
neI:IuH nafz::;:g;{m npaktiecku | bHAs paboTa KOMIIETEHIIUU
DIEeMEHTHI TEOPHH MHOYKECTB VK-1.1 1.2 1.3
2 ) 2 15 OIlK-1.1,1.2, 1.3
KomOunaropuxka.
K-1.1, 1.2, 1.
KoMOuHaTopHbIe 3a1a4n 2 - 2 15 gHK-l 1 1 2 13\13
OCHOBBI MAaTEMATHYECKOH JIOTUKHA
9 i 9 15 VK-1.1,1.2, 1.3,
OIlIK-1.1,1.2,1.3
Jloruka npenukaroB i i i 15 VK-1.1,1.2,1.3,
OIlIK-1.1,1.2,1.3
DneMeHTHl Teopun rpados i i i 16 VK-1.1,1.2, 1.3,
OIlIK-1.1,1.2,1.3
DNEeMEHTHI TEOPUU ANTOPUTMOB i i i 16 VK-1.1,1.2,1.3,
OIlIK-1.1,1.2,1.3
KoHTpons (3auer) 4 grlfkl.il’lliz'zlfé
HUTOI'oO 12 92
5. OOpa3oBaTesibHbIe TEXHOJOTHHM, IPUMeHsieMble TPH OCBOCHUH

AUCIHUILIMHBI

MCTOI[I/IKa npernoJgaBanus AUCHUIIIMHBI W pcain3alnsd KOMIICTCHTHOCTHOI'O
moaAxoJaa B M3JIOKCHHWH WM BOCIIPUATHN MaTCpualia IpEaAyCMaTpuBacT UCIIOJIb30BAHUC

cienyromux (GopM TPOBEACHUS] TPYIIOBBIX,

HHIUBUYAJIbHBIX,

ayJIUTOPHBIX

3aHATUI B COYETAHMM C BHEAYIUTOPHOW paboTOM C 1enbio (QopMUpPOBAHUS U
pa3BUTHS Npo(decCHOHATbHBIX HABBIKOB 00yYalolUXCsl: pedepaTsl, TECThI, OIPOCHI.

6. [IpakTHYecKasi MOATr0OTOBKA




[IpakTryeckass OATOTOBKA pEATM3yeTCs] MyTeM MPOBEACHUSI MPAKTUYECKUX
3aHATUN, MPEAYCMATPUBAIOIINX y4acTHE OOYYAIOMIMXCS B BBITIOJHEHUH OTIEIHHBIX
DJIEMEHTOB paboT, CBA3aHHBIX ¢ Oyaymied mpodecCHOHATbHOW ACSITeNbHOCTHIO.
O06beM 3aHATUM B (hOpMEe MPAKTUUECKON MOJATOTOBKU COCTaBisIeT 4 daca (M0 O4HOM
dhopme o0yueHust), 2 yaca (1o 3a04Hou popme oOydeHUs).

Ounas ¢popma o0yueHus:

K Kon nnaukaropa
OJINYECTBO ®dopma %
Bun 3anarusa Tema 3anaTHa IOCTHIKEHHI
JacoB MIPOBEICHUS
KOMIICTCHIIUN
Koaguposanue qaHHbIX NuanusuayanpHag
[IpakTueckoe mp A 4 CaMIE)CToiieJ'IBHaH VK-1.1,1.2,1.3,
3amadue 1 OIlK-1.1,1.2,1.3
pabota
3aounasi gopma o0OyueHus:
KonnuectBo ®dopma Kon HHAAKATOPA
Bun 3anarusa Tema 3anaTHa IOCTHIKEHHUI
JacoB MPOBEACHUS
KOMIICTCHIINHU
Koaguposanue qaHHbIX NuanusuayanpHag
[IpakTueckoe mp A 2 CaMIE)CToiieJ'IBHaH VK-1.1,1.2, 1.3,
3amadue 1 OIlK-1.1,1.2,1.3
pabota

7. Y4deOHO-MeTOAUYECKOe oOOecredeHHe CaMOCTOSITEIbHOII PadoThI
CTY/I€HTOB

CamocTosiTenbHass paboTa CTYIEHTOB IMPEAyCMOTpeHa Y4eOHBIM IUIAHOM IO
TUCITUIUIMHE B o0beMe /2 Yaca 1mo o4Hou ¢dopme oOyueHus, 92 yaca mo 3a04HOM
dopme obOyuenus. CamocrosiTenibHas paboTa peanusyeTcss B pamKax MIporpaMMbl
OCBOCHHS JVCIUIUIMHBI B CIIEAYIONINX (opMax:

- paboTa ¢ KOHCIIeKTOM 3aHsATus (00paboTka TeKCTa);

- paboTa HaJ, yueOHBIM MaTepHaIoM YUEeOHHUKaA;

- MpopaboOTKa TEMATHKU CAMOCTOSITEIILHOW PabOThI;

- HanucaHnue pedepara;

- MOMCK MH(pOopMaIuu B ceTu «MIHTepHET» U IUTEpaType;

- peleHre MPaKTHIECKUX 3a/1a4,

- BBITMIOJTHEHUE KOHTPOJILHBIX 3a/IaHUH;

- IOAATOTOBKA K cllaye 3adera.

CamocrositenbHass paboTa MPOBOAWUTCS C IENBIO: CUCTEMAaTU3allUM |
3aKpeIJICHUS ITOJIYYCHHBIX TCOPCTHUSCKUX 3HAHWM W TNPAKTUYSCKUX YMCHHM
oOyJaromuxcsi; yriyOJeHus W paCIIUPEHUs TEOPETUYECKHX 3HAHUHM CTYICHTOB;
(dbopMHUpOBaHHUS YMEHUH WCIOJIL30BaTh HOPMATHBHYIO, IPABOBYIO, CIIPABOYHYIO
JOKYMEHTAITUIO, YUYCOHYIO0 M CIICIHATIBHYIO JINTEPATYpPy; PA3BUTHS MMO3HABATEIIHHBIX
CIOCOOHOCTEH M aKTUBHOCTH  OOYYaIOLIMXCS:  TBOPYECKOM  WHUIIMATHUBBI,
CaMOCTOSITEIFHOCTH,  OTBETCTBEHHOCTH,  OPTaHW30BaHHOCTH,  (HOPMUPOBAHHE
CaMOCTOSITENTbHOCTH MBIIJICHHS, CIIOCOOHOCTEH K CaMOpa3BHUTHIO,
COBEpIIICHCTBOBAHMIO W CaMOOpraHm3aiuu; (opmMupoBaHUs MpodecCHOHATBHBIX
KOMIIETEHIIH; Pa3BUTHIO UCCIIEIOBATEIBCKIX YMEHHUI CTYICHTOB.




®opmbl U BUABI CaMOCTOSITENIBHON PaOOTHl CTY/EHTOB: YTEHHE OCHOBHOW U
JNOTIOJIHUTENIBHOW  JIMTEPATypbl — CaMOCTOSITEJIbHOE W3y4YEHUE MaTepuana o
PEKOMEHIyeMbIM JIUTEPATYPHBIM UCTOYHUKAM; paboTa ¢ OMOJIMOTEYHBIM KaTaJoroMm,
CaMOCTOSITeNIbHBIA TTOA0OOP HEOOXOAMMOM JIUTEpaTyphl; paboTa CO CJIOBapeM,
CIPAaBOYHUKOM; TOUCK HeoOxogumol uHopMauumu B cetu MHTepHer;
KOHCIIEKTUPOBAHUE HCTOYHHUKOB; pedepupoBaHUE HMCTOYHUKOB;, COCTABJICHHE
AHHOTAIIMK K MPOYUTAHHBIM JUTEPATYPHBIM UCTOYHUKAM; COCTABIEHUE PEUEH3UN U
OT3BbIBOB Ha IMPOYUTAHHBIN MaTepuai; COCTaBieHHE 0030pa MyOJMKalui MO TEME;
COoCTaBlieHMe U  pa3paboTKa TEPMHHOJOTHMUYECKOrO  CJOBaps; COCTaBJICHUE
XPOHOJIOTHYECKOW TaONuUIlbl; cocTaBieHne Oubnuorpadun (OubIHOrpaduIecKoi
KapTOTEKH); MOATOTOBKA K pa3IWYHBIM (QopMaM TeKylled H IpOMEKYTOUHOM
arrecrauuu (K TECTUPOBAHMIO, KOHTPOJIbHOM paloTe, 3adery); BBINOJIHEHUE
JOMAalTHUX KOHTPOJIbHBIX pabOT; CaMOCTOSITENIHOE BBIMIOJHEHUE MPAKTUYECKUX
3aJlaHUi PENpPOAYKTUBHOTO THMA (OTBETHI HAa BOIPOCHI, 33Ja4l, TECThI; BBHIITOJIHEHHE
TBOPYECKUX 3aJ]aHUM).

TexHOonorusa opraHu3aly cCaMoCTOATEIbHON paboThl 00YHAOIINXCS BKIIOYAET
UCIIOJIb30BaHWE HMHPOPMALMOHHBIX M MaTEepPUAIbHO-TEXHHUYECKHMX  PECYPCOB
00pa30BaTENbHOTO YUPEKIAEHUs: OUOIMOTEKY C YMTAIBHBIM 3aJI0M, KOMIIBIOTEPHBIE
KJIAaCChl C BO3MOXKHOCTBIO paboTel B MHTepHeT; aynuropuu (Kiacchl) IS
KOHCYJIbTALIMOHHOMU JESITENbHOCTH.

[lepen BeIMOTHEHUEM OOYYAIOIIUMUCS BHEAYJUTOPHOM CaMOCTOSITEIbHON
paboThl MpenojaBaTesib MPOBOJUT KOHCYJIbTHPOBAHUE IO BBINOJHEHUIO 3aJlaHus,
KOTOPBIM BKJIFOYAET IL€Jdb 3aJaHUs, €ro COJAEpXkKaHUSA, CPOKH BBIIIOJIHECHMUS,
OpPUEHTUPOBOUYHBIM 00BEM pabOThI, OCHOBHbIE TPEOOBaHUS K pe3ysibTaTaM padoThI,
KpUTEpUU OLEHKU. Bo BpeMsi BbINOJHEHUS OOYy4YalOUMMUCS BHEAYJUTOPHOU
CaMOCTOSITENIbHOM pabOThI U MPU HEOOXOJUMOCTH MPENOJABATENb MOXKET IPOBOAUTD
WHJUBUTyaJIbHbIE U TPYNIOBbIE KOHCYJIBTALINH.

CamocrosiTenbHas paboTa MOXKET OCYLIECTBIATHCA HWHAMBUAYAJIbHO WM
rpynmnamMu oOydaroluxcsi B 3aBUCUMOCTH OT IIe7i, 00beMa, KOHKPETHOW TeMaTHUKU
CaMOCTOSTENIbHON padOThl, YPOBHS CJI0KHOCTH, YPOBHSI YMEHUIN O0YyYArOIINXCSL.

KouTtpons  camocTosATenbHOH  pabOTBI  CTYACHTOB  MPEIyCMaTpPHUBAET:
COOTHECEHHUE COAEPKaHU KOHTPOJIS C UEISIMU 00yUEeHUs; 00bEKTUBHOCTh KOHTPOJIS;
BAJIMJHOCTh KOHTPOJS (COOTBETCTBUE MPEABSIBISEMBbIX 33JaHUU TOMY, UTO
npenanosiaraeTcs MpoBepUTh); auddepeHInanno  KOHTPOIbHO-U3MEPUTEIbHbBIX

MaTEepHUaJIoB.
@opMbI  KOHTPOJSI CaMOCTOSATENBHON paldoThl: MPOCMOTP U IpOBEpKa
BBITIOJIHEHUS ~ CaMOCTOATENBbHOM  paboThl  MIpernojaBaresieM;  OpraHu3alus

CaMOIIPOBEPKH, B3aMMOIIPOBEPKH BBITIOJHEHHOTO 3aJaHusl B TPYIIE; 00CYXKICHHUE
pE3YJBTaTOB BBITIOJIHEHHOH PaOOTHl HA 3aHATUH; MPOBEICHUE MMCHMEHHOTO OIPOCa;
NPOBEJICHUE YCTHOTO OMNpOCa; OpraHM3alus ¥ MPOBEACHHWE WHIUBUAYAILHOTO
co0ece10BaHus; OpraHu3alys 1 MPOBeIeHNE COOECe0BaHNUs C TPYIIIO.

Ne

u/n Buja yyeOHo-MeTOAUYECKOTO 00ecTiedeHn sl
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Bompocs! 1151 caMOKOHTPOJISI 3HAaHUM

TumnoBble 3agaHus U1 MPOBEACHHS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH 00yJaroIuXCs
(TecroBbie 3aganus, TeMaTHKa AOKIa0B 1 pedepatos, PI'P)

3amanus A1 MOATOTOBKH K TIPOMEKYTOYHOM aTTECTAIMH 110 JUCITUTIITMHE

(Bompocs! k 3aueTy)

8. @OoHI OUEHOYHBIX CPeACTB /JIsi NMPOBeIeHUS] TEKYIIero KOHTPOJIA
yCIeBaeMOCTH, POMEKYTOYHOH ATTECTAIMH M0 HTOTaM OCBOEHHS T CIUTLTHHBI
8.1. IlacnopT (oHIA O1LIEHOYHBIX CPEICTB

MHOXKECTB

OCYILECTBIISTD TTOUCK,
KPUTHYCCKHI aHATH3 1
CHHTE3 HH(POPMALIHH,
OPUMEHSATH CUCTEMHBIN
HOJAXO[ [UIS PELICHUS
HIOCTaBJICHHBIX 33124
OIIK-1. Ciocoben
MIPUMEHSATD
€CTeCTBEHHOHAYYHbIC U
00IIeHHKEHEPHbIE
3HAHUSI, METO/IBI
MaTeMaTHYeCKOro
aHaAIN3a u
MOJICITUPOBAHHUS,
TEOPETUUECKOTO U
9KCIIEPHUMEHTAIBLHOTO
HCCIIEIOBaHMS B
npodeccHOHANTBHOM
JeATEeIEHOCTH

3aj1a4y, BBIICIISS e
0a30BbIe COCTABIISIOLIME
VK-1.2. OcymectBisier
TIOUCK, KPUTHUECKH
OLIEHUBAET, 0000IIaET,
CHUCTEeMAaTH3HUPYET U
pamKupyeT HHPOPMAIHIO,
TpeOyeMyIo I pEeIIeHHS
MOCTaBJICHHON 3a1a4n
VK-1.3. PaccmatpuBaet u
mpejyiaraet
palnuoHabHbIE BAPUAHTHI
peleHusl OCTaBIeHHON
3a7a4M, UCHIONIB3YS
CUCTEMHBIU MOJIXO0,
KPUTHUYECKH OLIEHUBACT UX
JIOCTOMHCTBA U
HEJIOCTATKU

OIIK-1.1 3HaTh: OCHOBBI
MaTeMaTHKHU, QU3NKH,
BBIYUCITUTENBHOM TEXHUKH
U TIPOTPaMMHUPOBAHUSL.
OIIK-1.2 Ymets: pemats
CTaH/IapTHBIE
npodeccroHaNbHbBIE
3aJ1auu ¢ IPUMEHEHUEM
€CTECTBEHHOHAYYHBIX U
00IIenHXKEHEPHBIX
3HaHWUM, METOI0B
MAaTeMaTHYECKOTO aHaIU3a
U MOJICITUPOBAHHUSL.
OIIK-1.3 VIMeTh HaBBIKH:

TEOPETHYECKOTO "
9KCIIEPUMEHTATIBHOTO
UCCeoBaHus  OOBEKTOB
npo¢eCCHOHATBHOM
JIESITEIbHOCTH.

Ne | Kontponupyemsle pasznensl | Kog u HammeHoBaHue WHaukaTop AOCTHXKEHUS HanmenoBanue
(TEMBI) AUCIUIUINHBI KOMIETEHIUH KOMIETEHINH OLIEHOYHOT O
cpeacTBa
1 DNeMEeHTHI TEOpUHU YK-1. Cnocoben VK-1.1. Ananuzupyer Ompoc, pedepar,

TECT, OK3aMCH
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KomOunaropuxka. YK-1. Cnocoben VK-1.1. Ananuzupyer Ompoc, pedepar,
OCYILIECTBIIATH TTOHCK, 3amady, BB ee
Komounaropusie Kpﬁmqecxmﬁ aHaIN3 U 68.30BZIC COCTaBIISIONIHE TECT, Rsamer
3a1a4n
CHUHTE3 HHPOpMAITNH, VK-1.2. OcymectBisier
MPUMEHSTH CHCTEMHBIT MTOWCK, KPUTUIECKU
TOJIXOT JJISl peIICHUS OLIEHUBAET, 0000IIaET,
MOCTABIICHHBIX 33724 CHCTEMaTH3UPYyeT 1
OIIK-1. Cnnocoben pamxupyer HHPOPMALHIO,
MPUMEHSTh TpeOyeMyr0 IS PEIICHHUS
€CTECTBCHHOHAYYHBIC U MOCTaBJICHHOW 3a7a4u
00IeHKEHEPHbIE VK-1.3. PaccmarpuBaer u
3HAHUS, METOIBI mpejyiaraet
MaTEeMaTHYECKOTO palMOHANIbHBIC BapHAHTHI
aHam3a u pemieHnsT  MOCTaBJICHHON
MOJICITUPOBAHMS, 3a1a4m, HCTIONB3YS
TEOPETHICCKOTO H CHUCTEMHBIT TTOIXO,
SKCIEPUMEHTAIEHOTO KPUTHYECKH OIICHUBACT MX
HCCIICZIOBAHUS B JTOCTOMHCTBA u
mpoeccHoHaTbHON HETOCTATKH
JIeSITENbHOCTH OIIK-1.1 36aTB: OCHOBHI
MaTeMAaTHKH, (PU3HKH,
BBIYUCITUTECIFHON TEXHUKH
U TIPOTPaMMUPOBAHUSI.
OIIK-1.2 Ymerts: pemats
CTaHJAPTHBIE
npodeccrnoHaTbHbIC
3aa9u ¢ IPUMEHEHUEM
€CTECTBEHHOHAYYHBIX U
00IIenHXEHEPHBIX
3HaHWUM, METOI0B
MaTeMaTHYECKOTO aHalli3a
" MOJCIMPOBAHUA.
OIIK-1.3 meTh HaBBIKH:
TEOPETHYCCKOTO U
9KCIEPUMEHTATBHOTO
HCCIICI0BaHMS 00BEKTOB
npo¢eCCHOHATBHOMI
JIESITETTHHOCTH.
OCHOBBEI YK-1. Cnocoben VK-1.1. Ananuzupyer Ompoc, pedepar,
MaTeMAaTHYECKOM OCYILIECTBIISATH MOKCK, 3a/a4y, BBIICISS €€ TeCT, JK3aMeH
KPUTUYCCKHUN aHATIHN3 U 0a30BbIC COCTABJISIONIUC
JIOTUKHN

CHHTE3 HH(pOPMALIHH,
MPUMEHSTH CUCTEMHbII
MOAXOJ JUIsl PeIICHUS
MOCTABJICHHBIX 3a/1a4
OIIK-1. Criocoben
MIPUMEHS T
€CTECTBEHHOHAYYHbIC U
00IeHKEHEPHbIE
3HAHUSI, METO/IBI
MaTeMaTH4eCKOTo
aHaIM3a u
MOJICITUPOBAHHUS,
TEOPETHYECKOTO U
IKCIEPUMEHTAIILHOTO
HCCIEI0BAHUS B
npodeccnoHaTbLHOM

VK-1.2. OcymectBisier
MOUCK, KPUTHYECKH
OLIEHUBAET, 0000IIaET,
CHCTEMAaTH3UPYET U
pamKupyeT HHPOPMAIHIO,
TpeOyeMyTo U PEeIIeHHS
MOCTaBJICHHON 3a1a4n
VK-1.3. PaccmarpuBaer u
npejaiaraer
panuoHaibHbIe BapHaHTHI

pelieHus  MOCTaBJICHHON
3a71a4u, HCTIOJIB3YS
CHUCTEMHBII TMOIXO0/,
KPUTHYECKH OIICHUBACT MX
JIOCTOMHCTBA "
HEIOCTaTKH
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JACATCIBbHOCTHU

OIIK-1.1 3HaTh: OCHOBBI
MaTeMaTHKHU, QU3NKH,
BBIYHCITUTEIBHOM TEXHUKHU
1 IPOTPaMMHUPOBAHHUS.
OIIK-1.2 YmMmeTh: pemaTh
CTaHIapTHHIC
npodeccrnoHaTbHbIC
3aJ1auu ¢ IPUMEHCHUEM
€CTCCTBCHHOHAYYHBIX U
00IIeMHKEHEePHBIX
3HaHUM, METOI0B
MaTeMaTHYECKOI0 aHaJIn3a
U MOJICTTUPOBAHUSI.
OIIK-1.3 HMeTh HaBBIKHU:

TEOPETHYCCKOTO u
9KCIEPUMEHTAIBHOTO
HWCCIENOBaHUA OOBEKTOB
po¢eCCHOHATBHOM
JIEATETBHOCTH.

Jloruka npenrkaron

VK-1. Cnocoben
OCYILIECTBIISATH IOKCK,
KPUTHUUYECKHI aHAITU3 U
CUHTE3 HHPOPMALIUH,
OPUMEHSTH CUCTEMHBIN
TOJIXOJT JJISl PEIICHUS
[IOCTaBJIEHHBIX 3a1a4
OIIK-1. Criocoben
MIPUMEHSATH
€CTECTBEHHOHAYYHbIC U
00IIeHH)KEHEPHBIE
3HAHUSA, METOBI
MaTeMaTHYECKOTO
aHaau3a u
MO/JICITUPOBAHHS,
TEOPETUICCKOTO U
IKCIICPUMECHTAILHOTO
HUCCJICJOBAHUA B
npodecCHOHANBEHON
EATEILHOCTH

VK-1.1. Amanusupyer
3a/a4y, BBIICISS €€
0a30BbIC COCTABJISIONIUC
VYK-1.2. OcymectisieT
MOWCK, KPUTUIECKU
OIlCHHMBAET, 0000IIacT,
CHUCTEeMAaTH3HUPYET U
pamKupyeT HHPOPMAIHIO,
TpeOyeMyIo I PEeIIeHHS
MOCTaBJICHHON 3a1a4n
VYK-1.3. PaccmarpuBaer u

npeaaraet

palMOHANIbHBIC BapHAHTHI
pelleHHsT  MOCTaBJICHHOM
3a7a4H, UCTIOJB3Ys
CHCTEMHBIN OAXO/I,
KPUTHYCCKH OIICHUBACT MX
JIOCTOMHCTBA u
HEIOCTaTKH

OIIK-1.1 3HaTh: OCHOBBI
MaTeMaTHKHU, QU3NKH,
BBEIYHMCIUTENLHON TEXHUKH
U TIPOTPaMMHUPOBAHUSL.
OIIK-1.2 YmMmeTs: pemaTh
CTaHJAPTHBIE
npodeccroHaNbHbBIE
3aJ1auu ¢ IPUMEHECHUEM
€CTECTBEHHOHAYYHBIX U
00IIeMHKEHEePHBIX
3HaHUM, METOJ0B
MaTeMaTHYECKOTO aHaIIn3a
1 MOJICITUPOBAHHSI.
OIIK-1.3 HmeTh HaBBIKHU:

TEOPETHYECCKOTO u
9KCIEPUMEHTAIBHOTO
HWCCIENOBaHUA OOBEKTOB
npoheCCHOHATBHOMN
JIEITENILHOCTH.

Ompoc, pedepar,
TECT, IK3aMeH

DJIEMEHTHI TEOPUH
rpa¢os

VK-1. Cnocoben
OCYIIECTBIISITH MOUCK,
KPUTHUUYECKHI aHAITU3 U
CHHTE3 HH(OPMAIINH,
NPUMEHSTH CHCTEMHBIN
HOAXO JUISL pEIIEHUS

VK-1.1. Amanusupyer
3a/1a4y, BBIICISS €€
0a30BbIE COCTABIIAIONINE
VYK-1.2. OcymectisieT
MTOWCK, KPUTHIECKU
OLIEHUBAET, 0000IIaET,

Ompoc, pedepar,
TECT, IK3aMEeH
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MOCTABJICHHBIX 3a/1a4
OIIK-1. Criocoben
MIPUMEHSTH
€CTECTBEHHOHAYYHbIC U
00IIeHH)KEHEPHBIE
3HAHMSI, METO/IbI
MaTeMaTH4eCcKOro
aHanmu3a u
MO/JICITUPOBAHHS,
TEOPETUICCKOTO U
IKCIICPUMEHTAILHOTO
Hucciea0BaHuAa B
npogeCCUOHATBHOM
JeATEILHOCTH

CHUCTEMATHU3UPYET U
pamxupyeT HHPOPMAITHIO,
TpeOyeMyIo [T pEeIIeHHS
[IOCTABJIEHHOM 3a/1a4u
VYK-1.3. PaccmarpuBaetr u

npeaaraet
parioHabHBIE BapHAHTHI
pelleHHsT  MOCTaBJICHHOM
3a7a4H, UCTIOJB3Ys
CHCTEMHBIN OAXO/I,
KPUTHYCCKH OIICHUBACT MX
JIOCTOMHCTBA u
HEIOCTaTKU

OIIK-1.1 3HaTh: OCHOBEI
MaTeMaTHKHU, QU3NKH,
BBIYHCITUTEIBHOM TEXHUKHU
1 IPOTPaMMHUPOBAHHUS.
OIIK-1.2 YmMmeTh: pemaTh
CTaHIapTHHIC
npodeccrnoHaTbHbIC
3aJ1auu ¢ MPUMEHCHUEM
€CTCCTBCHHOHAYYHBIX U
00IIeMHKEHEePHBIX
3HaHUM, METOJI0B
MaTeMaTHYECKOI0 aHaJIn3a
1 MOZETMPOBAHUS.
OIIK-1.3 HMeTh HaBBIKHU:

TEOPETHYECCKOTO u
9KCIIEPUMEHTAIBHOTO
HWCCIENOBaHUA OOBEKTOB
npodeccruoHaTEHOM
JIESITEIILHOCTH.

DJIEMEHTHI TEOPUH
aJIrOpUTMOB

YK-1. Cnocoben
OCYILIECTBIISATH IMOKCK,
KPUTUYCCKHUN aHATIHN3 U
CUHTE3 HHPOPMALIUH,
MPUMEHSTH CUCTEMHBIN
TOJIXOJT JJISl PEIICHUS
MOCTABJICHHBIX 3314
OIIK-1. Cnocoben
MIPUMEHS T
€CTECTBEHHOHAYYHbIC U
00IIeHH)KEHEPHBIE
3HAHUS, METOIbI
MaTEeMaTHYECKOTO
aHanmu3a u
MO/JICITUPOBAHHS,
TEOPETUICCKOTO U
JKCIICPUMECHTAILHOTO
HCCIEI0BAHUS B
npodeccnoHaTbLHOM

VK-1.1. Amanusupyer
3a/a4y, BBIICISS €€
0a30BbIC COCTABJISIONIUC
VK-1.2. OcymectBisier
MOWCK, KPUTUICCKU
OIlCHHBAET, 0000IIaeT,
CHUCTEeMAaTH3HUPYET U
pamKupyeT HHPOPMAIHIO,
TpeOyeMyIo I peIIeHHS
MOCTaBJICHHON 3a1a4n
VYK-1.3. PaccmarpuBaetr u

npeajgaraer
palMOHANIbHBIC BapHAHTHI
pelleHus  MOCTaBJICHHON
3a1a4u, HCTIOJIB3YS
CHCTEMHBIN MOIXO0/I,
KPUTHUYECKHU OLIEHUBAET UX
JIOCTOMHCTBA "
HEIOCTaTKH

Ompoc, pedepar,
TECT, IK3aMEeH
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JIESATEIbHOCTHU OIIK-1.1 3HaTh: OCHOBEI
MaTeMaTHKHU, QU3NKH,
BBIYHCITUTEIBHOM TEXHUKHU
1 IPOTPaMMHUPOBAHHUS.
OIIK-1.2 YmMmeTh: pemaTh
CTaHIapTHHIC
npodeccrnoHaTbHbIC
3aJ1auu ¢ IPUMEHCHUEM
€CTCCTBCHHOHAYYHBIX U
00IIeMHKEHEePHBIX
3HaHUM, METOI0B
MaTEeMaTHYEeCKOr0 aHaJIn3a
U MOJICTTUPOBAHUSI.
OIIK-1.3 HMmeTh HaBBIKHU:

TEOPETHYECCKOTO "
9KCIEPUMEHTAIIBHOTO
HWCCIENOBaHUA OOBEKTOB
po¢eCCHOHATBHOM

JACATCIBHOCTH.

Jranbl (opMupoBaHuUsT KoMIeTeHUUH B mnpouecce ocsoeHusi OITOII
IPSIMO CBA3aHBI C MECTOM JHMCLMILIUH B 00pa3oBaTenbHOM nporpamme. Kaxapiii atan
dbopMHUpOBaHUS KOMIETEHIIUU, XapaKTepU3yeTCs OMNPEACICHHBIMU 3HAHUSIMH,
YMEHUSMH W HaBbIKaMH W (WJIM) OIBITOM MPOQPECCHOHAIBHON JIESITEIBHOCTH,
KOTOpbIE  OLECHUBAKOTCS B NPOLECCE TEKYWIEro KOHTPOJS  YCIEBAEMOCTH,
MIPOMEXYTOUHON aTTeCTAIllMU MO JUCHUIUIMHE (TIPAKTUKE) U B MPOIIECCE UTOTOBOMU
aTTeCTallUH.

Juciunnuaa «/[uckpeTHass MateMaTuka» SIBISIETCS MPOMEXYTOUYHBIM 3TalioM
KOMIUIEKCAa AUCIUIUIMH, B XOJ€ H3YUYEHHS KOTOPBIX y CTYACHTOB (POPMHUPYIOTCS
kommnereHimd YK-1, OIIK-1.

®opmupoBanue komnereHnuit YK-1, OIIK-1 nHaumHaeTcs ¢ u3ydeHHs
TUCHUIUIMHBL «Matemaruka», «MabopmaTukay», «MHPpopMaIimoOHHBIE TEXHOJIOTHI,
«lIporpamMmupoBanHue ¥  OCHOBBl  ajuropuTMuzanuuny,  «BerunciurenbHas
MaTeMaTUKay.

3aBepmiaercas pabora 10 (GOPMHUPOBAHUIO Y CTYJIEHTOB  yKa3aHHBIX
KOMITETEHIIUN TIPH MPOXOKICHUH y4eOHOM MPAKTHKH, MPOU3BOJICTBEHHON MPAKTUKU
Y B IOATOTOBKE U CAA4Y€ TOCYIAPCTBEHHON UTONOBOM aTTECTALIUH.

HUtoroBas omenka chopmupoBanHoctu kommeteHimi YK-1, OIIK-1
OmpenensaeTcss B NEPUOJ MOATOTOBKA W CHAYM TOCYJApCTBEHHOM HTOTOBOM
aTTECTallUH.

B npouecce udydyeHuss IMCHUILVIMHBI, KOMIIETEHIIUU TaK:Ke GopmMupyercs
M03TAIHO.

OcHoBHbIMH dTamamu  dopmupoBanus komnereHuuit YK-1, OIIK-1 npwu
W3YYEHUH IUCLUIUINHBI «J[MCKpEeTHass MaremMaTuKa» SBJISIETCS MOCJIEI0BATENbHOE
M3Y4YCHUE COJEPKATEIHHO CBSI3AHHBIX MEXAY COOOM TeM Y4YeOHBIX 3aHSITHH.
N3ydenune kaxxqoil TeMbl MPEAINOJaracT OBJIAJICHUE CTYJIEHTaMU HEO0OXOIUMBIMU
JNeCKpUnTopamMu  (COCTaBIISIIOIIMMM)  KOMOeTeHuui. Jlns  OleHKu  ypoBHS
cOPMHPOBAHHOCTH  KOMIIETCHIIMM B  TPOIECCEe  W3YYCHUS  JTUCIUTUIMHBI
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IIPEAYCMOTPEHO NPOBEICHUE TEKYLIEro KOHTPOJIS YCIEBAEMOCTH IO TEMaM
(pa3nenamM) AUCHUIUIMHBI U TIPOMEXYTOYHOM aTTeCTalluy MO AUCLIUIUINHE — 3a4eT.

8.2. KoHTpoJ/ibHBIE 3aJaHMsl U MAaTepUaJibl, HEOOXOAUMBbIE ISl OLEHKH
3HAHUM, YMEHUI U HABBIKOB U (MJIH) ONBITA JeATEJbHOCTH, XaPAKTEPHU3YIOUIUX
Tanbl (POPMUPOBAHNUS KOMIIETEHLIMH B Npouecce 0CBOeHHUsI 00pa30oBaTeIbHOM

NporpamMMbl
8.2.1. KoHTpo/ibHBIe BONPOCHI MO TemMaM (pa3genaMm) M ompoca Ha
3AaHATUAX
Tema (pa3gen) Bonpocsr
DJIEMEHTHI TEOPUH [TonsiTne MHOKECTBA. DJIEMEHT MHOXecCTBa. [loAMHOKECTBO.
MHOECTB MomHocTs MHOKECTBA. [IycToe MHO)KeCTBO. PaBEHCTBO MHOKECTB.
YHuBepcaabHOE€ MHOKECTBO. Onepaliny HaJ MHOKECTBAMHU.
CriocoOsI 3a/1aHUsT MHOKECTB.
Cucrema MOJMHOKECTB MHOXKECTBA.
AnreOpa MHOXKECTB U €€ 3aKOHBI.
Bexkropsl. [Ipsmoe npoussenenue. [Ipoekmus.
[TonsTue coorBercTBUs. OOpa3 u mpoodpas.
OO6macTh onpeesieHns ¥ 001acTh 3HAYEHUSI COOTBETCTBUSI.
CBoiicTBa COOTBETCTBUI.
[Tonsitue GyHKIMS.
CrniocoOb1 3aanust pyHKIHIA.
bunapueie onepanuu.
CBoiicTBa OMHAPHBIX ONEpaLIUii.
[Tporiemypsl B anredpe: BHIYUCICHUE U peoOpa3oBaHue GopMy.
KomOunaropuxka. Turnbl KOMOMHATOPHBIX 3a7ay.

KomOunaropusie 3agaun

[IpaBuiio cyMMBI U TPaBUIIO POU3BEICHUSI.

dopmyna BKIIOYCHHS U UCKITIOUSHUSI.

Pa3mernienus ¢ moBTopeHUs MU 1 06€3 MTOBTOPEHUH.

[TepecranoBku.

Coueranus 6€3 MOBTOPECHHUIA.

bunom HeioToHa, cBoiicTBa k03 puuneHToB, TpeyronbHuk [lackans.
CoueraHusi ¢ MOBTOPEHUSMHU.

3aava rnepedrciaeHus BIOOPOK.

JIBymepHBIC BHIOOPKH.

OCHOBBI MAaTEMATUYECKOI
JIOTUKU

Bricka3piBanue. JIOrnyeckue CBI3KU.

Tabnuiel HICTUHHOCTHU AJIs Toruueckux GyHkiuil. Beisoa dopmysnsl s
grcna pyHkui N aprymeHTos.

OyHKIIMOHATBHAS TTOJIHOTA CUCTEMBI (DYHKITHH.

[HocTpoenune CAHD.

Bbynesa anrebpa.

N3omopdusm OyineBbix anreop.

Anrebpa Xerankuna.

ANropuTMBI NOCTPOEHUS NoJuHOMA JKerankuHza.

Jloruka npenrkaroB

[TonsiTue npenukara.
.HOFI/I‘-IGCKI/IG onepaunn Hazqg Hpe,Z[I/IKaTaMI/I.
KBanTtopsl.
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DneMeHTHI Teopuu rpadon

[TonsiTue BepimHa U pedpo.

[Touemy rpad He reomerpuueckas urypa.

Knaccudukanms rpados.

OTHOIIEHUE CMEXHOCTH MEKIY BEepIUIMHAMU. MaTpuIla CMEKHOCTH.
OTHOIIEHNE HHIMIEHTHOCTH. MaTpulia MHIUJECHTHOCTH.

Crenenp BepunHbl. Knaccudukanus BepuivH.

[TycToii rpad. [Tomusrii rpad.

IToarpad. Yacts rpada.

DJIEMEHTHI TEOPUH
aJIrOpUTMOB

AnropuTtMmbl Ha rpadax.

ANTOpPUTMBI HAXOXKJIEHUS KpaTUyalIiero myTH.
Asnroput™ JIeHKCTpHI.

Anroputm ®noiiga.

IIkana onleHUBaAHUS OTBETOB HA BONPOCHI

IIIxana oneHUBaHUsI

Kpurepuu onenuBanus

OOyuaromumiicss TIyOOKO W COJIEp’KaTeIbHO pacKpbIBaeT OTBET Ha

«OTanyHO» KaKJIbI TEOPETUYECKUM BOIPOC, HE MOMYCTUB OMHUOOK. OTBET HOCUT
Pa3BEPHYTHIM U MCUEPIBIBAIOIINN XapAKTED.
OOyyaromuiics B 1I€JIOM PacCKPbIBA€T TEOPETUUYECKHE BOIMPOCHI, OJHAKO
«Xopomo» OTBET XOTs Obl Ha OJWMH U3 HHUX HE HOCHT Pa3BEpHYTOr0 H

WCYEPIIBIBAIONIETO XapaKTepa.

((YI[OBJ'IGTBOPI/ITCJ'II)HO»

OOyuaromuiicsi B 1EJIOM PACKPHIBAET TEOPETUUYECKUE BOIMPOCHI H
JIOMYCKAaeT Psii HETOYHOCTEH, (hparMEHTapHO PACKPBIBAET COACPKAHHE
TEOPETUYECKUX BOMPOCOB WM HX PACKPBIBAET COAEPKATEIBHO, HO
A0MYCKasd SHAYUTCIIbHBIC HCTOUYHOCTHU.

«HeynoBneTBOpUTEIBHO»

OOyuaromuiics He 3HAE€T OTBETOB Ha IOCTAaBJICHHBIE TEOPETHYECKHE
BOIPOCHI.

8.2.2. Tembl ajs1 noky1aa0B (pedepaToB)

DiiIepoBBI TpadHbI.

CcoNORLDE

. Csi3HOCTB Tpada.
10. MuHuMaIbHBIE

[Tomunom XKerankuna. Knacc muHelHbIX GYHKITUH.
buHapHbIE OTHOIIEHHS.

[TonHOTa M 3aMKHYTOCTH OyJEeBbIX (QYHKIUH.
MounoTtonHbIe OyseBbl QYyHKIUH.

Munumu3aus OyneBbIX QyHKITU.
MHuoxecTBa u ux crnenudukanuu. luarpammer Diinepa-Benna.
Packpacka rpados.

OCTOBHBLIC ACPCBbA.

lxana oueHuBaHUA

IIIxana oneHMBaHUsI

Kpurepuu onenuBanus

OOyuaromuiicss TIyOOKO U COJEp>KaTeIbHO PACKpPBIBAET TEMY JOKJIAa,

«OTanyHO» HE JONMyCTHB OMMOOK. OTBET HOCUT Pa3BEPHYTHIA M WCUECPITHIBAFOIIHI
XapakTep.
OOyuaromuiics B 1[eJIOM pacKpbIBaeT TeMY JOKIaaa, OJHAKO OTBET XOTS
«Xopomio» Obl Ha OAMH W3 HUX HE HOCHT pPa3BEPHYTOTO M HCYEPIHIBAIOIIETO

Xapakrepa.
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OOyuaromuiics B LEJIOM PACKpPbIBACT TEMY JIOKJa/la U JOMYyCKaeT psij
HETOYHOCTEH, ()parMeHTapHO PACKPBIBAET COZIEPIKAHNUE TEOPETUUECKUX
BOIIPOCOB WJIM HX PACKPBIBAET COJEP)KATENIbHO, HO JIOMyCKas
3HAYUTENIbHBIE HETOYHOCTH.

((YI[OBJ'ICTBOPI/ITCJ'II)HO»

«HeynosnerBoputenbHo» | OOydaronuiics He BlIaJeeT BELIOpAaHHON TEMOM

8.2.3. OueHo4HbIe CpecTBA OCTATOYHBIX 3HAHUI (TeCT)
1. B 92-nponieccopuoit IBC 19 mukpomnporieccopoB 00padaThIBalOT TEKCTOBYIO
nHdopmaruto, 17 — rpaduueckyro, 11 - cCHMBOJIBHYIO, 12 -MUKPOTIPOIIECCOPOB
OJTHOBpPEMEHHO 00pabaThIBatOT IpaUUECKYIO U TEKCTOBYIO, 7 - TEKCTOBYIO U
CUMBOJIBHYIO, 5 - rpa)uuecKyto U CUMBOJIbHYIO, @ YaCTh MUKPOIIPOIIECCOPOB
OJIHOBPEMEHHO 00pabaThIBatOT rpa)uuecKyro, TEKCTOBYIO U CUMBOJIbHYIO
uHpopMainto. CKOIBKO MHUKPOITPOIIECCOPOB SIBISIFOTCS] YHUBEPCATLHBIMHE, €CITH MTPH
pEIICHUH 3a7]a4i HE 3aIICTBOBaHbI 67 MUKPOIPOLIECCOPOB?
1)2
2)69
3)40
4) HET BEpHOTO BapUaHTa OTBETA
2. K xakuM BUIaM OTHOCSITCS CIIEIYIONME MHOKECTBA :
A - MHOKECTBO BCEX MPOCTHIX YUCEN HATYPAIbHOTO psifa N;
B - MHOXECTBO J€pEBBEB HA JIYHE ;
C - MHOXECTBO BceX pelieHuid ypaBHeHus 2x-3=07
l)cueTHOE MHOKECTBO;
2) KOHEYHOE MHOYXECTBO;
3) MHOKECTBO MOIIHOCTH KOHTHUHYYM;
4) B CITUCKE HET COOTBETCTBYIOIIETO BUA.
3. Onepanusa (AU B)\ C nag maoxectBamu A, B, C 0003HauaeTcst tuarpaMmMoi
Ditnepa — BenHa. ..

A A A
P & @
1) 2) 3)
4)

4. Onepauuei HaJy MHOXKecTBaMU A U B, pe3ynbTaT KOTOpO# BbIACIEH Ha PUCYHKE
ABJISIETCSL. . .

Coe
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1) AuUB

2) ANnB

3) A\B

4) B\ A

5. lanbl n1Ba MHOKecTBa X={2, 4, 6}, Y={0,2, 4, 6,8}. U3 npeanokeHHbIX
BBICKA3bIBAHUI BEPHBIMU SIBJISIOTCA. . .

1) YN X=X
2)XCY

3)Y\X:Y
4)Y uX =X

6. B ciopTuBHOM Kj1acce yyaTcs 25 4eNOBeK, KaX bl 3aHMMAETCs KaKUM-HUOY/Tb
BUI0M criopTa. 10 denoBek 3aHMMAIOTCS TJIaBaHUEM, 13 4eoBEeK 3aHUMAaIOTCS
TUMHACTUKOM, TIPHYEM 5 YeJIOBEK 3aHUMAIOTCS IJIaBaHUEM M TUMHACTUKON. CKOJIBKO
YEJIOBEK 3aHUMAIOTCS APYTHUMH BUIaMU criopTa’?

7. Ha MmuO>kecTBe nrozeit 3agansl oTHomeHus aSh={(a,b): a mats b},

aRb={(a,b): a orer b}. Kakoe oTHOIIIEHHE ONpEeAEIACTCS KOMIO3UIIUEH XR™ o Sy ?
1)X Opat uau cectpa 'y

2) X 6abyIIKa Y 1Mo OTIOBCKOM JIMHUU

3) X pebeHOK MaTepH Y

4)HET BEpHOTO BapruaHTa OTBETA

8. bunaproe otHomenue R ={(x,y):xeR,|x-y|<1} obmaxaer cBOWCTBAMH. ..

1) CHMMETPUYHOCTH U TPAH3UTHUBHOCTH;
2) pedIeKCUBHOCTH U TPAH3UTHBHOCTH;
3) peIEKCUBHOCTH ¥ CHMMETPHYHOCTH;
4) anTupedIeKCUBHOCTH M CHMMETPHYHOCTH;
5) HET BEepHOTO OTBETA.
1 00
9. Matpunia [0 0 2 | ABIsETCS MaTpUIIEH CMEKHOCTH OPHEHTHPOBAHHOTO Tpada.

110
Toraa cniuckom pedep OpueHTUPOBAHHOTO rpada ABIAETCS ...

1) {1,2;3}

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

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

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

10. HeopuentupoBaHHbIe Irpadbl IMEIOT MHOKECTBO BepIIKH {A,B,C,D}.
MHosxecTBa ux pedep 3alaHbl OTHOIICHHEM HHITUICHTHOCTH: KaXK10e pedpo
NpeICTaBIICHO KakK mapa BepiinH. [locTaBbTe B COOTBETCTBUE KAXKAOMY rpady ero
rpaduueckoe 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)}

e A
}f

11. ®dyukuus f(X,y,z) =XV X2V XyzZv yz SKBUBAIEHTHA QYHKIUH

Z,
.,

a) ¢
A
r)

1) xyvz

2)X

3) xvy

4) xvy

12. VICTUHHBIM yTBEPKIACHUEM SIBJISICTCSI.

D) etz glicliz)  glenb2)
5) 12} 12}

13. MHOXeCTBO BceX MOAMHOXeCTB MHOXkecTBa {1, 2, 3}...

1) () 125, 8} 1.2, 1.3}, {2.3), 1.2.3))
){ X { } { }, 1.2},11.3},12.3), 123}
3)[1231.2).(13,(2.3,(123))
){® 1,2,3,{1,2},{1,3},{2,3},{1,2,3}}

{@123}

14 OTtHo1eHne «ObITh OpaTOM» Ha MHOXKECTBE JIIO/ICH SBIIAETCS (BBIOCpUTE
COOTBETCTBYIOIIINE CBOWCTRA)

1) pedriekcuBHBIM

2) anTUpe(PIEKCUBHBIM

3) TpaH3UTHUBHBIM

4) aHTUTPaH3UTUBHBIM

5) CUMMETPUYHBIM

6)aHTUCUMMETPUYHBIM

7) aCHMMETPUYHBIM

15. OTHOILIIeHHE «OBITh HE CTapIIIe) Ha MHOXKECTBE JII0JIeH sIBisieTcs (BhIOepUTe
COOTBETCTBYIOIIIME CBOMCTBA)

1) pednexcuBHBIM

2) anTupedIeKCUBHBIM

3) TpaH3UTHUBHBIM

4) aHTUTPAaH3UTHBHBIM

5) CUMMETPUYHBIM
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6)aHTUCUMMETPUYHBIM
7) acCUMMETPUYHBIM

16. Peayimzanueii rpada ¢ MHOKecTBOM BepiinH V={1,2,3,4} u cnuckom ayr
E={(1;4), (1;3), (2;2), (2;4), (3;1)} sBnsieTcCA. ..

1 22 1! zﬁp 1 2(:) 1 ’
) T g 3 4);

17. Matpuia cmexxHoCcTH Tpada

MUMEET BH/I. ..
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)19 1 0 1 1 11| 5)cpeny faHHBIX OTBETOB HET BEPHOTO
1 0 1 0 1 1
1 0 1 1 0 1
1 1 11 1 0

18. AropuT™ Ha3bIBAETCS IUKINYECKUM:

1) ecnu OH HaYMHAETCS C KOHIIA;

2) ecnu cepusi KOMaH/1 MOBTOPSIETCS MHOTOKPATHO, B 3aBUCUMOCTHU OT YCJIOBHS

3a/1auu;

3) ecau B IporpaMme YIopsiA0YeHbl JEHCTBHUS;

4) BCE BbIIIE IEPEYUCICHHOE BEPHO.

19. CBoiicTBO anropruTMa, 3aKI04aroieecs B TOM, YTO KaXKI0€ AeCTBHUE U
QITOPUTM B IIEJIOM JIOJDKHBI UMETh BO3MOXKHOCTh 3aBEPIIICHUS. .

1) AMCKpEeTHOCTS;

2) NeTepMUHUPOBAHHOCTD;

3) KOHEYHOCTb;

4) MaccoBOCTb.

20. CBOMCTBOM aJIrOpUTMA SIBIISICTCS:

1) pe3ybTaTUBHOCT®;

2) HUKJIUYHOCTB;

3) BO3MOXKHOCTh M3MEHEHHS TTOCIIEIOBATEIEHOCTH BBITIOTHEHUSI KOMAH]T;

4) BO3MOKHOCTH BBITIOJIHEHUS aJITOPUTMA B 0OpaTHOM MOPSIIKE.

21. AITOpuUTM 3TO:

1) mpaBuia BBIOJIHEHUS ONPENEIIEHHBIX JEHCTBUI;
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2) OpueHTHPOBAHHBIN Tpad, yKa3bIBAIOIINI MOPSAIOK BHITIOJHEHUS HEKOTOPOTO
Habopa KOMaH/T;

3) ommcaHue OCIEA0BATCIIBHOCTH ACHCTBUI, CTPOTO€ NCITOJTHEHHE KOTOPBIX
MIPUBOJIMT K PEIICHHUIO IMOCTABICHHOM 3aa4M 3a KOHEYHOE YHUCIIO I1aroB.;

4) Habop KOMaHJ Jisi KOMIIBIOTEPA.

22. Tabnuua creneHel BepiuH rpada
4

5 5
3
6
L 7 MMEET BUJI. ..
1)
BepmmHa (1 |2 |3 |4 |5 |6 |7
creieib |3 |3 |3 |4 |3 |2 |4
2)
BepmmHa |1 |2 |3 |4 |5 |6 |7
crenesb |3 |3 |3 (3 (|3 (2|3
3)
BepmmHa |1 |2 |3 |4 |5 |6 |7
creieipb (2 |2 |2 |3 |2 |1 |3
4)
BepmmHa |1 |2 |3 |4 |5 |6 |7
crenenp |2 |3 |3 (3|2 |2 |4

5) cpeau NaHHBIX OTBETOB HET BEPHOTO

23. CymecTByIOT J1 TIpOoCcThie rpadpl 0e3 meTens ¢ 5 BEpIIMHAMU CO CIEAYIOIINM
HabOpOM CTETICHEH:

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. Ckonbko pedep MOTYT UMETh ITPOCThIe Tpadbl O€3 MeTelb ¢ 5 BepuInHaMu?
1) 1 pedbpo

2) 5 pebep

3) 10 pebep

4) 25 pedep

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

11

2) 2

3)3

4)5

26. Kakoe paccTosHME MEXIy JABYyMsl BEPIIMHAMH BO3MOXHO B rpade c 5
BEpLIMHAMU?

1)1

2) 2

3)3
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4) 4

27. I'pad 3aman MaTpUIieil CMEXKHOCTH:

01101
00011
00001
00001
00000
Kakuwm oH siBnseTcs?
1) CuIbHO CBSI3HBIM
2) ODHOCTOPOHHE CBSI3HBIM
3) Cmabo CBSI3HBIM
4) HecBsa3HbIM

28. B kakux rpadax BoO3MOKHa TOMOJIOTHYECKasi COPTUPOBKA?

1) cunbHO CBSI3HBIE

2) OJTHOCTOPOHHE CBS3HBIE
3) cnabo CBS3HBIE

4) HecsizHble

29. Kakue rpadsl MOTyT cOBHaaaTh CO CBOUM I'pa)oM KOHEHcau?

1) cunbHO CBSI3HBIE

2) OJTHOCTOPOHHE CBS3HBIE
3) cmabo CBs3HBIE

4) HecsizHble

30. KakuM MoxeT rpad KoHAeHCaIuu?

1) cunbHO CBSI3HBIE

2) OJTHOCTOPOHHE CBS3HBIC
3) cnabo cBsI3HBIC

4) HecpsizHble

Karou k TCCTUPOBAHUIO

Ne 1112345678 9 10 11 (12| 13 14 15
orer [ 4 |1 |1 (3|1 |7|2]|3 3 10, 3|5 2 11,3123,

2a, 3B 5 6

Ne 116(17|18(19/20(21(22|23| 24 25 | 26|27 | 28 29 30
oser | 4 |1 |2|3[3|3|1|4123| 12 (34| 3 (234234234

IHIkana oueHuBaHus pPe3yJbTATOB TECTUPOBAHMS

% BEepHBIX peIIeHHH (0OTBETOB)

[ITkana orieHNBaHUS

85 - 100 OTIIUYHO

70 -84 XOPOIIIO

50 -69 YIIOBJIETBOPUTEIHHO
0-49 HEY/I0BJIETBOPUTEIHHO

8.2.4. Tembl 1J1sl CAMOCTOSITEJILHOW PadOTHI CTY/IEHTOB
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[TonsiTHEe MHOXECTBA U CIIOCOOBI ero 3ananusd. [lonMHOXeCTBa.
Oneparnuu Haa MHOKecTBaMU. CBOMCTBA onepalyii Hal MHO>KECTBaMHU.
Metoa BKIIIOUEHUN U UCKJIIOUCHUMN.

VYnopsinouenHble MHOeCTBa. [IpsiMoe mpou3BeieHuE MHOKECTB.
bunapubie otHO1IEHHS. OCHOBHbBIE TTOHSTHS.

CnocoObl 3a1aHusi OMHAPHBIX OTHOIIEHUH. Onepanuu HaJ OMHAPHBIMU
OTHOIICHUSIMHU.

7. CaoiicTBa OMHApHBIX OTHOLIEHUH. OTHOILIIEHUE 3KBUBAJICHTHOCTH. OTHOIIIEHUE
nopsinka. Pazouenune 9acTuuHO yrmopsiIO4eHHOT0 MHOXKECTBA Ha IIEeTIH.

8. OTtobOpaxenne MHOkeCTB. DyHknU. CriocoObl 3a1aHus QyHKIHIA.
['omomopdu3zm u u3oMophu3Mm.

Q. OcHoBHBIE IOHATHS TEOpUH TpadoB: BeplInHA, peOpo, Ayra, NEeTs, CTENIEHb
BEPIIINHBI, HEOPUCHTUPOBAHHBIN 1 OPUEHTHUPOBAHHBIN rpad), MyCTON U TOTHBIH
rpad,0-rpad.

10. CmocoOsI 3aganus rpada. MaTpuIlbl CMEXHOCTH ¥ HHIIMICHTHOCTH, UX
OCHOBHbBIE CBOWCTBA.

11. Yacru rpados. Iloarpadsl, nzomopdusm rpados u noarpados.

12.  Omnepamuu Ha rpadax.

13.  CsssHOCTB TpadoB.

14. Yucna rpados.

15. I[Inanapsbie rpadsi.

16.  DiinepoBbl U TAMHIBTOHOBHI Tpadbl.

17. Tlapocoueranmus B rpade.

18. bynessl (nepexitouarenbubie) GyHKIUU. OCHOBHBIC TIOHATHS.

19. CgoiicTBa OyneBbIX (QYyHKITUH.

20.  3akoHbl OyNeBbIX (PYHKITUI.

21. CnocoOsbl 3aaHus OyJaeBBIX (PYHKITHIA.

22. Kimaccel OyneBbIX (QyHKITHIA.

23. Cnemmanbabie paznokenus [1D. J[u3proHkTHBHAS HOpMaabHas opma.
KonbpronkruBHas HopMaabHas Gopma.

24. CoepiieHHbIE HOPMAIbHBIE (POPMBI.

25. Bwipaxenus oguoit [1d uepes apyryto.

26. He monHocteio onpeaeneHubie (dactHpie) [1D.

27. 3amaya MUHUMU3AIUHU OyJIeBBIX (DYHKITUH.

28. IlocraHoBKka 3amaun MEHUMH3AIUU B ki1acce JIHD.

29. Coxkpamennas [JHD.

30. Tynukossie [JHD.

31. TIlocrpoenue cokpameraHout JJTH®. [Touck munumManbubix JTHO.

32. TaOmu4HbBI METO MUHUMHU3ALINH.

33.  MuHuMH3aIMs HE MOIHOCTHIO onpeaeneHHbIX [1D.

34. TlomHOTa MHOXECTBA (PYHKIIHHA.

35. Teopema o pyHKIIMOHAIBHO MONHOTE.

36. Teopema I[locta. Tabnumua [locra.

37. Ilpumeps! QyHKIIMOHATHLHO-TIOJHBIX OA3HCOB.

okownE

24



38. IlonsTue anroputma, CBONCTBA aITOPUTMOB, AITOPUTMUYECKU Pa3peIIuMbIe U
HEpa3peLIMMbIe IPOOIEMBI.
39. (Cxembl IOTOKOB JIaHHBIX U aJITOPUTMOB.

TunoBnie TeMbl pedepaToB:

DiinepoBsl rpadsol.

Packpacka rpados.
. Csi3HOCTB Tpada.

CoNORLDE

[Tonmuunom XKerankuna. Knacc nuHedHbIX (QyHKIIHIA.
brHapHbI€ OTHOLIECHUS.

[TonHOTa 1 3aMKHYTOCTH OyJEeBbIX (QYHKIUH.
MounoTtoHHbIe OyseBbl QYHKIUH.

Munumu3zanus OyneBbIX GYHKIIHIA.
MHuoxecTBa u ux crenudukanuu. Jlnarpammer Diinepa-Benna.

10. MuHUMAaNIbHBIE OCTOBHBIE JEPEBbSI.

Ixana oueHuBaHUA

[IIxana oreHUBaHUA

Kpurepun onenuBanus

«OTangHO» OOyuaromuiicsi TJIIYOOKO U COJEP)KAaTeIbHO pacKpbIBaeT TeMy
CaMOCTOSITENIbHONH palboThl, HE JIomycTUB OmHUOOK. OTBET HOCUT
pPa3BEPHYTHIN U MCUEPIBIBAIOIIUN XapaKTep.

«Xoporo» OOyuaromuiicss B LEJIOM PacKpbIBaeT TEMY CaMOCTOSTEIbHOM

paboThl, OAHAKO OTBET XOTS Obl Ha OJMH M3 HHUX HE HOCHUT
Pa3BEPHYTOI0 M UCUEPIIBIBAIOLIETO XapaKTeEPA.

«YILOBJ'ICTBOpI/ITCJ'IBHO»

OOyuaromuiics B IIEJIOM PaCKPBIBAET TEMY CAMOCTOSTEILHON pabOThI
U JIONyCKAaeT psI HETOYHOCTEeH, (parMeHTapHO pacKphIBacT
COJiep’)KaHUE TEOPETHUYECKUX BOMPOCOB WM HUX PacKpbIBaeT
COACPIKATCIIbHO, HO JOIMMyCKasd 3HAUYUTCIIbHBIC HCTOYHOCTH.

«HeynoBneTBopUTEIBbHO

OOyuaromuiicsi HE BIaJE€EeT BBHIOPAHHOW TEMOW CaMOCTOSITEIBHON
paboThI

8.25. HuauBuayajbHble 3aJaHUs VIS BbINOJHEHUS] PacyeTHO-
rpaguueckoi padoTbl, KypcoBoii padoThl (IIPOEKTA)

PI'P no aucuumnnune «JluckpeTHas MaTeMaTHKa» MpelyCMOTPEHbI Y4EOHBIM
m1aHoM B o0beme 0,3 yaca 1o O4HOU U 3a04HOM popmam 00yUyeHHs.

Bapuanr 1

Teopernyeckas 4acThb.
Moaunom Kerankuna. Kiace JuHeiiHbIX (PyHKIMIA.
PexomMeHtyeTcs cleyronuii miaH paboThl:
1. Bsenenue. (PaccMOTpeTh OCHOBHBIE MOHATUS U ONIPE/ICTICHUs, CBA3aHHBIC C

TEMOM. )

2. CymiecTBOBaHHE U €IMHCTBEHHOCTH MPEACTABICHUSI.

3. lIpencraBinenue pyHKIUU B BUE nojinHOMa JKerankuHa.

3.1.Metoa HeonpeaeaeHHBIX K03 QHUITUESHTOB.

3.2.Meton, 6a3upyromuiics Ha TpeoOpPa30BaHNUU BEKTOpaA 3HAUYCHUN (DYHKITHH.
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3.3.Meton, 6azupyromiuiicss Ha mpeoOopazoBaHuU HOPMYJ HAJ MHOKECTBOM CBSI30K
{&, -} (C momoripio SKBUBaJIEHTHBIX npeoOpa3zoBanuii CJITHD).

3.4.C nomorpsio kapThl KapHo.

3.5.Metoj TpeyroapHuKa.

4. Knacc nuHeHHBIX (QYHKITUH.

5. 3akiroyeHwue.

IIpakTHYyeckasi 4acThb.
Pemure 3agaum.
- YHuBepcaibHO€ MHOKECTBO COCTOUT U3 26 CTPOYHBIX OYKB JATHHCKOTO

andaputa. 3amansl MHOKecTBa A, B, C u D. Bpruncianure MOITHOCTh MHOXKECTB X U
Y.

— A={a,c,h, j,1}, B={f, h,i, j,r,y}, C={abk,I mo} D ={i,u,v},
X =(AnB)u(DNC), Y =(AnB)\(DUC).
— Su R - 6HHapHLIe OTHOIIICHUS 3aJaHHbIE HAa MHOKECTBE JIOJCH:

aSbecnu a cectpa b; aRb, ecnu a xeHa b.

- Haiitu aS URb, aSoRb, aR™b,aRoS™h.

— [TocTponB TaOIUITEI ICTUHHOCTH COOTBETCTBYIONIUX OYJEBBIX (YHKITHA,
BBISICHUTE DKBUBAJICHTHBI I (POPMYJIIbI

— (XV§)¢(§—>(y—>z)) u (y— (xvz)).

— Jlnst OyneBoii ¢yHkmuu, 3amanHon BekTopom 3HadeHwit (00100011),
onpenenutb CJH®, CKH® u nonunom XKerajikuHa.

— Brrisicaure, ABJIACTCSA T cucrema byHKIUH

A={XY, XV Y, XD Y, XYV Y2V X2} qyyykinoHanbHO MOMHON?

I MTOJIHOM CUCTEMBI OyneBbIX GyHKIIHI
A={LX,xy(xDy), x®y® Xy ® yz2® X2} 511 nenmre BCeBOIMOKHBIEC OA3HCHL.

- [To 3agannoi JJTH® X X, v X X,X, v X,X,X, IOCTPOUTH COKpamieHHyo JJHO.

HeopuentupoBannuwiii r1pad G 3agaH  MaTpuiedl  CMEXKHOCTH

A(G) =

OrRrOO0OOrOoO
OoOOrRRFR,FROR
QOO O0OOrOoO
QOO O0OOrOoO
QOO O0OOrOoO
RPOOOOOr
(o) Jeololelele]

Crnenyer mocTpouTh Tpad Ha TIJIOCKOCTH W HAWTU TaONMIy CTENEHEH BEpIIHH,
MaTpUILy UHIIUJICHTHOCTH, TAOWJIITy PACCTOSTHUH, paanuycC U EHTp Tpada.

Bapuanr 2

Teopernyeckasi 4acThb.

bunapHbIe OTHOLIEHMS.

PexoMeHtyeTcs creayronuii miaH paboThl:

1. Bgenenue. (PaccMOTpeTh OCHOBHBIE MOHSTHS M OINpPEICICHUS, CBS3aHHBIE C
TEMOM).
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2. llpowmmrocTpupoBaTh  CIOCOOBI  3aJaHusi ~ OMHAPHOTO  OTHOIICHUS:
nepeyucieHueM, — aHaiauTudeckoe  (dopmynoi), rpaduueckoe,  MaTpUUHOE
pe/iCTaBlICHUE.

3. PaccmotpeTs MaTpuily OMHApPHOTO OTHOLIEHUS U €€ CBOICTBA.

4. Pazo0paTh OCHOBHBIC ONEpaIMU HaJl OMHAPHBIMU OTHOIICHUSMU: JOTOJHEHHUE,
nepeceyeHre, OObEIUHEHUE, KOMIIO3ULUS OTHOIIECHUW, CTeNeHb OTHOUICHMUS,
oOpaTHOE OTHOIIIEHUE, SIPO OTHOIICHUS.

5. Paccmotperb  cBoiicTBa ~ OMHApHBIX  OTHOIICHUH:  PEeQIEKCUBHOCTD,
aHTUPEPIIEKCUBHOCTh, CHMMETPUYHOCTh, aHTUCUMMETPUIHOCTh, aCUMMETPUYHOCTD,
TPaH3UTUBHOCTD, CBSI3HOCTD.

6. PaccMOTpeTh 3aMbIKaHHE OTHOIICHUS OTHOCHUTEIHHO CBOWCTBA HA TMpUMEpE
TPAH3UTHUBHOTO U PEIICKCUBHOTO TPAH3UTUBHOTO 3aMbIKAHUS.

7. PaccMOTpeTh BUIbI OMHAPHBIX OTHOIICHHIA.

8. BriBos.

IIpakTHYeckast 4YacThb.
Pemre 3agaum.
1. VYHuBepcaJilbHOE MHOXECTBO COCTOMT M3 26 CTPOYHBIX OYKB JIATUHCKOTO

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

A={c,g, j,0}, B={f,g,h,q,w}, C={b,c,m,n,r}, D=1{b, j,i,u,v,z},
X=(AnC)UB,  Y=(AnB)u(c\D)

2. Su R — OuHapHbBIC OTHOIICHUS 3a/laHHBIC HA MHOXKECTBE JII0JIeH : asSh, ecnu a
Math b; aRb, eciu a BHyK b.

Haiit aS URb, aSoRb, aR™,aR-S™b.

3. Hcmonp3yss Tabmuilbl WCTUHHOCTH, TPOBEPHTE HKBUBAJICHTHOCTHh OYJIEBBIX
bopmy

(Xvy)= (¥ D= x~xaD)ulxay)v (= (xv ) —2).

4. Jlna OyneBoit (¢yHKIWH, 3amaHHONW BekTopoM 3Hauenmid (00100111),
onpenenure CAH®, CKH® u nonunom Kerankuna.

5. Bprrsachure, SIBJISIETCSA B0 cucrema byHKIUH

A={xx(y ~2) ~ y2.X @Y ® 2} fyyuximonanbHO TOTHOMH?

6. U3 nommoit crcremsr OyneBbIx (GyHKIUN A={0.x®y, x>y, xy~ XZ}BbmeJIHTe
BCEBO3MOKHBIE 0a3KCHI.
7. Tlo 3apanHoi IH® x X x, v Xx,X, v X,X,X, IOCTpOUTh cokpauieHnyto JJH.

8. HeopuentupoBaHHBII rpad G 3a7aH MaTpulen CMEKHOCTHU
1

A(G) =

OCQOORRFEFO
OORrOFrORr
OrRrORFrOPRr

RPOOORrOR
OFrRrPOOOr O
POFRPORFR,OO
ORrRrPORrOOOo

Cnengyer mocTpouTh Tpad Ha MJIOCKOCTH M HAaWTH TaONMIy CTENEHEH BEpIIMH,
MaTpUIly UHIIUJIEHTHOCTH, TAOJUILy PACCTOSTHUM, panyc U LIEHTp rpada.
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Bapuanur 3

Teopernyeckas 4acThb.

IMosHOTA ¥ 3AaMKHYTOCTD OyJieBbIX QYyHKIIUI

B nudpoBoit BeruncauTeapHoN Maiuae nudpamu spistorcs O u 1.
CrnenoBaTenbHO, KOMaH/IbI, BHITOIHIEMBIE POIIECCOPOM, CYTh OYyJIeBbI ()YHKIIUH.
3aMKHYTBI€ CUCTEMBI OyJIeBbIX (DYHKITUN MTO3BOJISIIOT MMOCTPOUTH HY>KHBIN MPOIIeccop,
UMes B PACIOPsKCHHUH DJIEMEHTHI, peanu3yroniue OyneBsl PyHKIUU cucteMsbl. [lensb
pabOThI — U3YYUTh OCHOBHBIC 3aMKHYTHIC KJIACCHI M X CBOMCTBA.

Pexomenmyercs ciemyromiuii miaaH pabOThI:

1. Bgenenue.

2. OmpenenuTs OCHOBHBIE MOHATHUS: 3aMbIKaHHE MHOKECTBa OyJeBbIX (DYHKLUH,
3aMKHYTBIN KJ1acc, GyHKIIMOHANbHAS MTOJTHOTA, CJ1adas MOJHOTA, CUIIbHAS TIOJHOTA.

3. PaccmoTpure OCHOBHBIE 3aMKHYyThle Kiaccel (kmaccel [locra) S,,S;, S,

Lu M.

4. PaccMoTpuTe OCHOBHBIE TEOpEMBI O (DYHKIIMOHAIBLHOW IIOJHOTE, TEOPEMY
ITocra.

5. PaccMoTpute nonsitue 6asuca.

6. Pemure 3amaun.

6.1.Jlna ¢ynxuum f(00101000) BbIsICHUTE BOMPOC O €€ NPUHAMJIEHKHOCTH K

Kimaccam S,,5,, S, Lu M.

6.2.1lpoBepbTe  (DYHKIIMOHAJIBHYIO TIOJHOTY CHCTEMBbI OyJeBbIX (YHKIUH
X®yxnAyl
7. 3axiroyeHue.

IIpakTnyeckas 4acThb.
Pemure 3agaun.
1. VYHuBepcaJlbHOE MHOXXECTBO COCTOMT U3 26 CTPOUYHBIX OYKB JATHHCKOTO

andasura.

3amanel MHOkecTtBa A, B, C m D. Bprunmciaure MOIIHOCTP MHOXECTB X U Y.
A={c, f,n,u}, B={f,g,p,s,u}, C={mn,z}, D={j,mtu,yvy,z}

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

2. Su R — OunapHble OTHOIICHHUS 33JaHHBIE HA MHOXKECTBE JIFOJIeH: aSh, €cu a
’KeHa b; aRb, ecau a Math b.

Haiit aS URb, aSoRb, aR™,aR-S™b.

3. Hcmonp3yst TabmuIsl HCTUHHOCTH, NPOBEPUTH OSKBHBAJIECHTHOCTH OYJEBBIX
(bopmy

by (00| Yy | (0| (yy).

4, Jlna OyneBor (QyHkumu, 3amaHHOM BekTopoMm 3HadeHuid (00101011),
onpenenutb CIH®, CKH® u nonunom XKerankuHa.
5. TMo3amannoit KH® (x, v X,)(X, v X, vX,) mOCTpouTh cokpamieHnyto JTHD.
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6. HeopueHTHpOBaHHBII rpad G 3a7aH MaTpulen CMEKHOCTHU

AG) =

QOO OOr o
QOO OrOoOr
OOFrFrRPORrOoO
POOOFrOO
PROORFrOO
OOFrROO0OO0OO0O
OORrFrRPOOO

Cnengyer mocTpouTh Tpad Ha MIJIOCKOCTH M HAaWTH TaOJNMIy CTENEHEH BEpIIMH,
MaTpUIly UHIIUJIEHTHOCTH, TAOJIUILy pACCTOSTHUM, panycC U LIEHTp rpada.

Bapuant 4

Teopernyeckasi 4acThb.

MoHoToHHBIE Oy/1eBbl (PYHKIUH

PexkoMenayercs cienyromui mian paboTh:

1. Beenenue (PaccMOTpeTh OCHOBHBIE TOHSTHS M OIPEACIICHHS, CBSI3aHHBIE C
TEMOM )

2. YacTHuHBIA MOPAIOK HA MHOKECTBE TBOMYHBIX HAOOPOB JUTUHEI N.

3. MoHoToHHBIEC OyneBbI (PYHKIINU, X CBOIMCTBA.

4. CBoiicTBa HEMOHOTOHHBIX (PYHKIIHM.

5. 3aMKHYTHIA KJIacC MOHOTOHHBIX QPyHKIUH M.

6. OcHOBHBIE T€OpPEeMBI O (PYHKIIMOHATBHON MONHOTE. KpuTepwnii moTHOTHI Kitacca
OyneBbIx pyHkIui (Teopema Ilocra).

/. 3akioueHue.

IIpakTHYyeckast 4acThb.

Pemmre 3agaumn.

1. VYHuBepcaJbHOE MHOXXECTBO COCTOMT M3 26 CTPOYHBIX OYKB JIATHHCKOTO
andasuta. 3agansl MHOKecTBa A, B, C u D. Beruuciaure MonHocTh MHOXKECTB X 1 Y.
A={cd, jk1,q}, B={d,g,hnu},C={,mv}, D={b,g,i, p,r, s wx}

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

2. Su R — OuHapHbIE OTHOIIECHUS 3aJJaHHBIC HA MHOXECTBE JIFO/IeH: asSh, eciu a
tema b; aRb, ecnu a matb b. Halitu aS URDb, aSoRb, aR™b,aRoS™.

3. Hcnonp3ys TabauIbl UCTUHHOCTH, IPOBEPUTHh SKBUBAJICHTHOCTh OYJIEBBIX
dhopmys1 (X > ¥) > (XAY~(X® y)u(XAYy = X) > Y.

4, Jlna OyneBor (QyHkumM, 3amaHHOM BekTopoMm 3HadeHui (10110011),
onpenenuts CIH®, CKH®, nonunom XKerankuna.

5. Beiacauth, sBmsercs nm cuctema (QyHkmuin  A={xy,xvy,x@y®zol}
(GYHKIIMOHATEHO MOJIHOM?

6. U3 MTOJTHOM CHUCTEMBI OyJIeBBIX byHKIUH
A={01,x®y®z,xy® xz® yz,xy ® z,X v Y} BBIJICIIUTE BCEBO3MOKHBIC 0a3HCHI.

7. Tlo 3amannoit JJHD X x, v X X, v X X, V X, XX, IOCTpOUTh cokpaiieHnyto JJHD.
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8. HeopuentupoBaHHBII rpad G 3ajaH MaTpulen CMEXHOCTHU

0100000
1011100
0100000

AG)=/0 1 0 0 1 1 0.
0101001
0001001
0000110

Cnengyer mocTpouTh Tpad Ha MIJIOCKOCTH M HAaWTH TaOJNMIy CTENEHEH BEpIIMH,
MaTpUIly UHIIUJIEHTHOCTH, TAOJIUILy pACCTOSTHUM, panycC U LIEHTp rpada.

Bapuanr S

Teopernyeckasi 4acTh

JilsiepoBbl rpadbl

Brnepssie rpadsi 66utH paccmoTpenst JI. DinepoM B ¢BS3U ¢ U3BECTHOM 3aa4eii 0
KEHUTCOEPTCKUX MOCTaX, KOTOpasi OKa3ajiach CBA3aHHON C BO3MOKHOCTBIO
MIPOXO’KJICHUS BEPIUH Tpada TOIHKO M0 OJHOMY pa3y ¢ BO3BPAIICHHEM B HCXOIHYIO
BEpILIKHY, T.€. OJITHUM pocuepKoM repa. B nmocnencreuu takue rpadsl cranu
Ha3bIBaThCs 3ilsiepoBbIMU. Llenb KypcoBoii pabOThl — U3YUUTh HEKOTOPHIE CBOMCTBA
3iepoBbIX rpadoB. PekoMeHayeTcst cleayomuil Mmiiad n3JI0KeHUsT MaTepHaia:

1. Bsenenue.

2. OmnpenenuTs MOHATHE Tpada B BUAE MPEACTABICHUS HEKOTOPOTO OMHAPHOTO
OTHOIIICHUS U CBsSI3aHHbBIC ¢ rpad)OM OCHOBHBIE TTOHSTHUSI,  TAKKE TPUBECTH
MIPOCTENIINE TTPUMEPHI .

3. Hcropuueckue cBefeHus o rpadax: penieHue Juepa 3a1auu 0 CEMH
KEHUTCOEPrCKUX MOCTaX.

4. JlaTh ompeerneHue dUepoBa v noiaysusaepoBa rpada, IpUBECTH MPUMEPHI.

Y cTaHOBUTH HEOOXOAUMBIE U JOCTATOYHBIC YCIIOBUS JIJISl DUJIEPOBBIX U
MoJIy?isIepoBBIX TpadoB. Onucarh arOPUTM MOCTPOSHUS HIIEPOBOIL e B
siiIepoBOM Tpade.

5. PaccMmoTpeTs npuMepsbl 3iIIEpOBBIX U HERMIIEPOBBIX IpadoB.

6. 3akmoueHue.

IIpakTnyeckas 4yacTb

Pemure 3agaum.

1. VYHuBepcaJbHOE MHOXECTBO COCTOMT U3 26 CTPOYHBIX OYKB JIATUHCKOTO
andasura. 3amansl MHOKecTBA A, B, C u D. Beruncnute MomHOCTh MHOXECTB X 11 Y.
A=1{b,h, j,k,n} B={cd,j,rt}, C=1i,juv} D={ac,g, jx Y}
X =(AuB)uC,  Y=(AnD)u(C\B)

2. Su R — OunapHbIe OTHOIICHUS 3aJlaHHBIC HA MHOYKECTBE JItOJIeH: ash, eciu a
tema b; aRb , eciiu a otenr b. Haiitu aSURDb, aSoRb, aR™'b,aR-S™b

3. Hcmonp3yss TabmuIlbl WCTHHHOCTH, MPOBEPUTH SKBUBAJIECHTHOCTH OYJIEBBIX
bopmyn X A(Y ~2)u((XAYy)~(XAzZ))~X.

4. Jlns OyneBolt (¢yHKUMHM, 3amaHHOW BekTopoMm 3Hadenwit (10101011),
onpenenutb CIH®, CKH® u nonunom JKeraikuna.

5. Bbiacuutb, sBusgerca au  cucrema (QyHkuuil  A={0,x > y,x®y,xy ~ xz}

(GYHKIMOHAIBHO MOJTHON?
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6. W3 momHOW cucteMbl OyneBbIX GyHKIUA — A={Xy,XVvYy,XyvZz,x®y,x—> Yy}
BBIJICJIUTE BCEBO3MOKHbIE OA3UCHI.
7. Tlo 3amannoit JJTHD x X X, vXX X, v X X, MOCTPOUTbH COKpaiieHHywo JTHD.

8. HeopuentupoBaHHBIN rpad G 3a1aH MaTpulen CMEKHOCTHU
0111000
1 010000O0
1101100
AG)=/1 01 00 1 0.
0010011
0001101
0000110

Cnengyer mocTpouTh Tpad Ha IMJIOCKOCTH M HaWTH TaONMIy CTENeHEH BEepIIMH,
MaTpUIly UHIIMJIEHTHOCTH, TAOJIUILy PACCTOSTHUM, panyc U LIEHTp rpada.

Bapuanr 6

Teoperuyeckasi 4acThb

Munnmu3anus 0yJjieBbIX PyHKIUIA.

[Tpu npoexkTupoBanuy 1TUOPOBLIX ABTOMATOB MIUPOKO UCTIOJIB3YIOTCSI METOIbI
MUHUMM3AIUN OYJEBbIX (PYHKITUH, TTO3BOJISIONINE TOTy4aTh PEKOMEHIAITNY JIJIs
MOCTPOEHUS SKOHOMUYHBIX CXeM MUQPPOBBIX aBToMaTOB. OO0I1as 3a1a49a
MUHUMM3AIUU OYJEBBIX (PYHKITUN MOXKET OBITh CPOPMYIIUPOBAHA CIIEAYIOIIUM
o0pa3oM: HalTH aHAJMTHYECKOE BhIpAKEHHUE 3aJaHHOM OyieBoil pyHkIuu B hopme,
coJiepKaniel MUHIMaJIBHO BO3MOXKHOE Ynuciio OykB. CleyeT OTMETUTD, YTO B
oOIel MoCTaHOBKE JTaHHAS 3aj1ava IMoKa He PeIleHa, OJHAKO JOCTATOYHO XOPOIIIO
HCCJIEI0BaHa B KJIacce NU3bIOHKTUBHO - KOHBIOHKTUBHBIX opM. Llenb paboTsl —
W3YYUTh PA3THIHBIE METOIBI MUHUMU3AIMH, ONIPEACIUTh UX MPEUMYIICCTBA U
HEJOCTaTKU W MPOaHAIM3UPOBATh BO3MOKHOCTD UX almapaTHOTO MPUMEHEHHS.

PexoMeHtyeTcs creayromuii miad paboThl:

Brenenue.

[Tonsarue OyneBoi GyHKIIUU.

Paznoxenue dyHkuumii no nepemeHHbiM. Hopmaiibabie OpMBL.
MuHnuMu3aIus HopMalbHBIX (opM.

Kaptsr KapHo.

Meron bnerika.

Meron KBaiiHa.

. 3aKIIFOUYCHHUE.

IIpakTHyeckas 4acThb

Pemure 3agaum.

1. VYHuBepcaJbHOE MHOXECTBO COCTOMT U3 26 CTPOYHBIX OYKB JIATUHCKOTO
andasura. 3agansl MHOKecTBA A, B, C u D. Beruncnute MomHOCTh MHOXKECTB X 11 Y.
A={,h, jkmy}, B={b,c,k,u} C={j,k,w},

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

2. Su R — OunapHbIe OTHOIICHUS 3aJaHHbIC HA MHOYECTBE JIOJIeH: aSh, eciu a

cectpa b ; aRb, ecm a Myx b Haiitu aS URb, aSoRb, aR™b,aRoS7

o oT o ~wbhE

3. Ucnonb3ys TaOIMIBl HWCTUHHOCTH, INPOBEPHUTH SKBUBAJIEHTHOCTH OYJIEBBIX
bopmyr (x >y x—>z) U x> yz
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4. Jlns OyneBolt (¢yHKUMHM, 3agaHHOW BekTopoMm 3Hadenwit (11101011),
onpenenutb CIH®, CKH® u nonunom JKeraikuna.

5. BprisicHuth, sBIAETCS JU cucTeMa (QYHKIUN A={Lx XX~ Y)®X(y®z),x ~ Y}
(YHKITMOHATILHO TTOJTHOM?

6. W3 monHoi cucTembl OyneBbIX GyHKIMH A={xy®z,x®y®1xy,x} BbLIEINTE
BCEBO3MOYKHbIEC 0a3MChI

7. Tlo 3agannoit KH® (x, v X,)(X, v X,)(X, v X,) TOCTpOUTh cokpaniernyto [[HD.

8. HeopuentupoBaHHbIN rpad G 3aJlaH MaTpuiei CMEXHOCTH
01 000O0O00O
1010000
0101110
AG)=/0 0 1 0 0 1 1/.
0010010
0 011100
0 001O0O00

Cnenyer mocTpouTh Tpad Ha TIJIOCKOCTH M HAaWTU TaONMIy CTENEHEH BEpIIHH,
MaTpUILy UHIIHJICHTHOCTH, TAOJUILy PACCTOSTHUH, paanuycC U EHTp Tpada.

Bapuaunr 7
Teoperuueckasi 4acTh
MHuo:kecTBa 1 uX cnenupukannu. {narpammel Jilepa-Benna.

[ToHsiTHE MHOKECTBA TEPBUYHO, HA €TI0 OCHOBE CTPOSITCA BCE MATEMATUUYECKHUE
KOHCTpYKIUH. [{enb paboThl — M3y4UTh OCHOBHBIE CBOMCTBA MHOXKECTB U OIEpaILUU
HaJl HUMU.

PexoMeHtyeTcs cleyromuii miaH paboThI:

1. Bsenenue.

2. OmnpenenuTh OCHOBHBIC MMOHATHS TEOPUH MHOXECTB: IJICMEHT MHOKECTBA,
IIPUHAJIEXKHOCTh MHOXKECTBY, YHUBEPCAIBHOE U IIyCTOE MHOXECTBA.

3. PaccmoTpeTh OCHOBHBIE CIIOCOOBI 33/ IaHHSI MHOKECTB, MPOMILTIOCTPUPOBAB UX
Ha [pUMepax.

4. PaccMmoTpeTh OCHOBHBIE OTIEpAllMK HaJl MHOKECTBAMU: 00bEIMHEHNE,
IepecevYeHre, pa3HOCTb, CHAMMETPUYECKAsL Pa3HOCTb.

5. PaccMmoTpeTh OCHOBHBIE CBOICTBA OMEpallnii: KOMMYTaTUBHOCTb,
aCCOIMaTUBHOCTD, TUCTPUOYTUBHOCTD, UEMIIOTEHTHOCTD U T.J.

6. I'paduueckoe 3amanrie MHOXKECTB: Tuarpammsl Ditniepa-Benna

7. MourHocTh MHOXeCTBa. MHOXKECTBO MOIITHOCTH KOHTUHYYM.

8. 3axmoucHue.

IIpakTHyeckas 4yacThb

Pemure 3agaumn.

1. VYHuBepcaibHOE MHOXECTBO COCTOMT U3 26 CTPOYHBIX OYKB JIATHHCKOTO
andasuta. 3agansl MHOKecTBa A, B, C u D. Bprunciaure MomHocTh MHOXKECTB X 1 Y.
A={a,c,ik,I} B={a,b,I,t,v} C=4,1,nu}, D={a, jk,z}

X =(AUB)AD, Y =(AnB)\(CuD)

2. Su R - OuHapHble OTHOIICHHUSA 33JJaHHbIE HA MHOKECTBE JIIOZeH: aSh, ecnu a

KeHa b. aRb, eciu @ mathb b. Haiitu aS URb, aSoRb, aR™,aRoS™h
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3. Hcmonp3yss TabmuIlbl WCTHHHOCTH, MPOBEPUTH SKBUBAJIECHTHOCTH OYJIEBBIX
bopmys xv(y—>2z)u(xvy)—>(xvi).

4, Jlna OyneBor (yHkumu, 3amaHHOM BekTopoMm 3HaudeHuit (00110001),
onpenenutb CIH®, CKH® u nonunom JKeraiakuna.

5. BbiacHuth, sgBmsieTcs M cuctemMa  QyHKOMA A ={0,x,x(y ®2) ® yz}
(GYHKIIMOHATBHO MOJIHOM?

6. U3 momHoii cucTeMbl OyneBbIX QyHKIMH A ={Xy,XyVv z,X® y,X — Y, X} BBIIEINTE
BCEBO3MOYKHBIE OA3UCHI.

7. Tlo 3amannoit JJHD x v XX, vXX X, VXX XX, HOCTpOUTh cOokpatieHHyw JIHD.

8. HeopuentupoBaHHBII rpad G 3a7aH MaTpulen CMEKHOCTHU
0111000
1010100
1101010
AG)=1 0 1 0 0 0 1.
01 00O010
0 010100
0 001O0O00

Crnenyer mocTpouTh Tpad Ha TJIOCKOCTH M HAaWTH TaOJMIy CTENICHEH BEpIIHH,
MaTpUIly MHIIUJEHTHOCTH, TA0JIHIly PACCTOSIHHIA, PainycC U IEHTp rpada.

Bapuanr 8

Teopernyeckas 4acThb.

Packpacka rpagos.

OpHolt U3 MEepBBIX 3a/1a4, MPUBEAMINX K BOSBHUKHOBEHUIO Te€OpUH IpadoB
ABJISIETCS “TUIIOTE3a O YeThIpeX Kpackax’. McciaenoBanue 310 mpoOIeMbl
MOCITYKHUJIO TOJTYKOM K MHOTOYHCIICHHBIM U YPE3BBIYATHO Pa3HOOOPa3HBIM
MCCJICIOBAHMSM, B PE3yJIbTaTe KOTOPHIX BO3HUK BaXKHBIN pazzien Teopun rpados.

[{ens KypcoBoi pabOThl — U3YYUTHh OCHOBHBIE TIOHSITHS TEOPUHU
pacKpalimBaHus IJIaHAPHBIX TpadoB U MPOAHATU3UPOBATH OCHOBHBIEC PE3YIIbTAThI
MOMNBITOK JJOKA3aTEIbCTBA TUIOTE3bI O YETHIPEX KPACKAX.

Pexomenmyercs ciemyromuii miaaH padoThI:

1. Bsenenue.

2. W3y4uTh UCTOPHIO 33291 O YETHIPEX KpacKax.

3. PaccmoTpeTh Takue OCHOBHBIC TTOHATHS Teopun rpadoB, Kak Tpad,
MybTUTpad, IIaHapHbIN rpad, MIOCKuil MyIbTUTpad, BHYTPEHHSIS TpaHb, BHEIIHSIS
rpaHb.

4. OmnpenenuTs NOHSATHE MPABUILHON packpacku rpada, XpoMaTHYECKOro Yucia
U XpOMATHYECKOTO HUHIEKCa. PaccMOTpETh OLIEHKH XPOMAaTUYECKOTO YHUCIIa U
XPOMaTHYECKOT0 HHACKCA.

5. PazoOpath Ha mpumMepe anropuTM packpacku rpada.

6. 3axmroueHue.

IIpakTH4eckas 4acTb

Peniute 3agaun.

1. VYHuBepcaJbHOE MHOXECTBO COCTOMT U3 26 CTPOYHBIX OYKB JIATUHCKOTO
andasura. 3amansl MHOKecTBA A, B, C u D. Berancnute MomHOCTh MHOXKECTB X 11 Y.
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A={b,g.h,0,5,t}, B={e f,hrv} c={p, q} D={aen,s,v,w}
X = (A\B)~(C A D), Y =(AnD)u(c\B)

2. Su R — OuHapHble OTHOUICHMS 3aJaHHbIC HA MHOXKECTBE JIIOACH: ash, ecnu a
orer b; aRb, eciu a Buyk b. Haiitu aS URb, aSoRb, aR™, aRo S‘lb'

3. Hcmonp3yss TabmuIlbl WCTHHHOCTH, MPOBEPUTH SKBUBAJIECHTHOCTH OYJIEBBIX
dopmyn (XD yAz)—> (X = (Y > 2)ux— (Y= 2) > X).

4. Jlns OyneBoit ¢yHKUMHU, 3agaHHOW BekTopoMm 3Hadenwit (01100011),
onpenenutb CIH®, CKH® u nonunom XKerankuHa.

5. BeisicHuTh, sBUgeTcs &M cucTeMa GyHKIHE  A={xyv xz,Xx,x— y,0,x® yz}
(YHKIMOHATIBEHO MOJTHOM?

6. N3 monmHoi cucteMbl OyneBbIX (PyHKIMH A={X~y,Xy,X®Yy,X—> y,x®ydz}
BBIJICIUTE BCEBO3MOXKHBIC OA3UCHI.

7. Tlo 3amannoit KH® (x v X, vX)(X vX, VX)X, vX) HOCTPOUTh COKpAIICHHYIO

JTHO.
8. HeopueHTtrpoBaHHBIM rpad G 3a/1aH MaTpHUILeH CMEKHOCTHU

A(G) =

OCOOOORr O
OOFrOFrOor
OOFrFrRORrOoO
OOFrOFrOOoO
RPOORRFRRFO
RPOOOOOO
(o) ) lelelele]

Crnenyer mocTpouTh Tpad Ha IJIOCKOCTH W HAWTH TaONHIy CTENEHEW BEpIIHH,
MaTpUIy UHIIUJICHTHOCTH, TaOJUILy PACCTOSTHUH, paanycC U IEHTp Tpada.

Bapuanr 9

Teoperuueckasi 4acTh

Ces3HoCTh rpada.

[ToHsATHE CBA3HOCTH UTPACT MPUHITUITHAIIBEHO BAXKHYIO POJIb B TEOpUU IpadoB.
Lenps KypcoBoi pabOThl — U3YYUTh OCHOBHBIE CBOMCTBA CBA3HBIX I'padoB.
PexoMeHtyeTcs cleaytouii miaH paboThI:

1. Bsenenue.

2. OnpenenuTh TaKWe OCHOBHBIC MIOHATHS TeOpHH rpad)oB Kak rpad v ero rpaHu,
MyTh, CBSI3HOCTb, CUJIbHAS CBSI3HOCTh, KOMIIOHEHTHI CBA3HOCTH, OOBETUHEHUE
rpadoB, TOUKU COWICHEHUS, MOCThI, BEPIIIMHHAS U peOepHast CBI3HOCTb.

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

4. Paccmotpute Teopemy Menrepa.

5. 3akmroueHue

IIpakTHyeckast 4acTb

Pemure 3agaum.

1. VYHuBepcaJibHOE MHOXECTBO COCTOMT M3 26 CTPOYHBIX OYKB JIATUHCKOTO
andasura. 3amansl MHOKkecTBA A, B, C u D. Berunciute MomHOCTh MHOXECTB X 1 Y.
A={e, I, m} B={a,b,e0,0,y, C=klr} D={ak,I,stxy},
X =(AUB)AD, Y =(AnB)\(CuUD)
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2. Su R — OuHapHBIC OTHOIICHUS 33/IaHHBIC HA MHOKECTBE JIFO/ICH: aSb, eciu a
tema b; aRb, ecnu a mate b. Haiitu aS URDb, aSoRb, aR™'b,aR-S™h

3. Hcmonp3yss TabmuIlbl WCTHHHOCTH, MPOBEPUTH SKBUBAJIECHTHOCTH OYJIEBBIX
popmynn (XvYAZ) > (X—>Y)>((Yyv)—>X)u(x—>Yy)—> (V> X).

4, Jlna OyneBor (QyHkumMM, 3amaHHOM BekTopoMm 3HaueHuit (10101011),
onpenenutb CIH®, CKH® u nonunom JKeraikuna.

5. BbIsACHHUTS, SIBIIAETCSA u cucreMa byHKIUH
A={xy(x®y), XV Yy, xy®x®y,xy ® yz® xz} HyHKIIMOHAILHO TOJIHOM?

6. W3 monHo#l cuctembl OyneBbIX QyHKIMA A={x®y®z®I1Xy,Xv Yy} BbIICIUTE
BCEBO3MOKHbIE OA3UCHI.

7. Tlo 3amannoit KH® (x v X, vX)(X vX)(X VX, VvX) IOCTPOUTh COKPAIICHHYIO

JTHD.
8. HeopuenTtupoBaHHBIN rpad G 3a71aH MaTpulen CMEKHOCTHU

01 000O0O00
1 010010
01011001

AG)=|0 0 1 0 0 O Of.
0010010
0100101
0010010

Cnenyer mocTpouTh Tpad Ha MJIOCKOCTH M HaWTH TaONMIy CTENEHEH BEepIIMH,
MaTpUIly UHIIUJIEHTHOCTH, TAOJIUILy PACCTOSTHUM, pauyc U LIEHTp rpada.

Bapuant 10
MuHuMaIbHbIE OCTOBHbIE 1ePeBbSl.
PekoMeHnayercs cienyromuii mian padboThl:
1. Beenenue (PaccMOTpeTh OCHOBHBIE TOHSITHS M OIPEACIICHHS, CBSI3aHHBIE C
TEeMOi1).
MocTbl 1 BX CBOMCTBA.
JlepeBps 1 X CBOWCTBA.
OpueHTUPOBaHHbIE, YIOPSA0YCHHbIE, OUHAPHBIE 1EPEBBSI.
OcToBHBIE JIepeBbs rpada.
O6xox rpada no riayOuHe U LIMPUHE.
3ajaya NOCTPOEHUSI MUHUMAJIBHOT'O OCTOBHOTO JIEpPEBA.
Anroputm Kpackana.
. Anroputm [levikctpoi-IIpuma.
10. 3akmtouenue

CoNoaRWDN

IIpakTHYyeckast 4acThb
Pemrure 3agaum.
1. VHuBepcaJbHOE MHOXECTBO COCTOMT M3 26 CTPOUHBIX OYKB JIATUHCKOTO

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

Y.
A={c,h, j,k,my}, B=ib,cku} C={j.k,w}, D=1{b,g.i,y, 2z},

X =(AUD)AC, Y =(A\D)uU(C\B)
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2. Su R - Ounapsble OTHOIICHHS 33JJaHHbIE HA MHOKECTBE JIIOZeH: aSh, ecnu a
Tema b; aRb, ecu a oten b. Haiiti aS URb, aSoRb, aR™,aRoS™h

3. Hcnonp3ys TaOnuubl HCTUHHOCTH, NPOBEPHUTHh SKBHUBAJICHTHOCTb OYJIEBBIX
hopmyi (x — y)x —z) u X — yz.

4, Jlna OyneBo (yHKumMM, 3amaHHOM BekTopoM 3HaueHuit (11101011),
onpenenutb CIH®, CKH® u nonunom JKeraikuna.

5. BeiacHuUTH, sBISeTCS MM cucTeMa (QyHKOWA A ={X,x(y~2)~ (yv2),x®yD7}
(GYHKIIMOHATBHO MOJIHOM?

6. U3 momHoii cuctembl OyneBbix ¢ynkmmii A={0,x(y®z)®yz,x} BbIAEIUTE
BCEBO3MOKHbBIEC 0A3UCHI.

7. Tlo zamanHoit KH® (X, v X,)(X; v X3)(X3 v X;) TOCTPOUTH cokpaieHnyto JJHD.

8. HeopueHTrpoBaHHBI rpad G 3aJ1aH MaTpULEH CMEXHOCTHU
01 000O0O0TDO
1010000
0101110
AG)=|0 0 1 0 0 1 1].
0010010
0 011100
0 001O0O00

Cnenyer mocTpouTh Tpad Ha IIJIOCKOCTH M HAWTH TaONMIy CTENEHEH BEpIIHH,
MaTpUILy UHIIUJICHTHOCTH, TaOJUILy PACCTOSTHUM, paanuycC U IEHTp Tpada.

8.2.6. OueHoYHbIe CPeACTBA MPOMEKYTOYHOT0 KOHTPOJIS
Bonpocsl (3aganusi) 1Jisi 3a4eTa:

1. Onpenenenrve MHOXECTBa, IOJMHOXECTBa, dJeMeHTa. CrocoObl 3aJlaHus

MHO>KECTBA.

[ToHsiTHE YHHBEpPCYMA M ITyCTOT0 MHOXECTBA. Onepanu HaJ, MHOKECTBAMM.

CBolicTBa onepanui HaJ MHOKeCTBaMH. Jloka3aTebCTBO CBOMCTB € MOMOIIIBIO

auarpamm Dunepa-BeHHa.

[Ipsimoe (iekapToBO) Mpou3BeeHne. bruHapHbIE OTHOIIEHUS.

OTHOILIIEHUE SKBUBAIEHTHOCTU. OTHOIIIEHNE MOPSIAKA.

OyHKIMOHAIBbHBIE OTHOIIEHUA. OToOpaxeHus. Bumibl oToOpakeHui.

[TonsaTre BBICKa3pIBaHUS W BBICKa3pIBaTeNbHOM  (popMbl.  OCHOBHBIE

JIOTUYECKHUE OIEpaIlUu.

8. Iloctpoenne Tabmuiy MCTUHHOCTU. IloHATHE JorMYecKkoir  (HOPMYIIHL.
dopmanuzanus BbICKa3bIBAHUU.

9. IlonsTHE JTOTUYECKON PABHOCUILHOCTH.

10.3aKOHBI JIOTUKU BBICKA3bIBAHUH.

11.TToHsATHE TOTUYECKOTO CIIEIOBAHUA.

12.1Tonsitne HOpMmanbHO#M norumdeckoit (opmbl. Ilonstue CAH® u CKHO.
CocraBneHue HOpMaJbHBIX (HOPM MO TAOIHUIIAM HCTHHHOCTH.

13.ITonyuenue cneactuii ¢ momorisio CJIH® u CKHO.

14.Onpenenenne npeaukara. CrnocoObl  3agaHusi  npenukarta.  OO0nacTb
OMpEeIeJICHUS] 1 MHOYKECTBO UCTUHHOCTH MPEIUKATA.

15.Jlornueckue omeparuyd B JIOTMKE mpeaukaroB. OmnpeneneHue KBaHTOPOB.
KBaHTH(UKAIMS TOTHUECKUX TIPETUKATOB.

w N

No ok
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16.ITonsTie ucnbiTanust u coObITHSA. Bunbl coObiTuii. [lomHas rpymnma coObITHIA.
Onpenenenue BEPOSITHOCTH.

17.0cHoBHBIE POPMYITEI KOMOMHATOPUKH.

18.ITosnHas rpymma coObITHi. [TpoTHBOMOIOKHBIE COOBITHS.

19.Cnoxenue 1 Npou3BeAeHNE BEPOATHOCTEH HECOBMECTHBIX COOBITUM.

20.YcnoBHast BEpOSITHOCT.

21.CnoxxeHuie v MPOU3BE/IEHUE BEPOSITHOCTEN COBMECTHBIX COOBITHA.

22.BeposATHOCTD MOSBICHUSI XOTS Obl OTHOTO COOBITHS U3 TPYIIIIHL.

23.®@opMyia MOJTHOU BEPOSTHOCTH.

24 . ®opmynsl betieca.

25.Dopmyna bepuymnu.

26.ITonsiTHE O CyyallHOM M I€TEPMUHUPOBAHHON BEJIMUMHE.

27.0Omnpenenenue rpada. HeopueHTUpOBaHHBIN, B3BEIICHHBIN U oprpad.

28.Ces3HOCTh rpada. [TonsTre myTtu, nienu u mukia B rpade. ['laMuiabToHOB Tpad.
Ditnepos rpad.

29.MatpuuHoe 3amanue rpados.

30.Anroputm dankepcoHa.

8.3. MeToanueckue MaTepuaJibl, onpeaesiionue Npoueaypbl OlleHUBAHUS
3HAHUN, YMEHHUI, HABBIKOB U (WIH) ONbITA AEeAATEJbHOCTH, XapPaAKTEePU3YyOUIHUX
Tanbl (POPMUPOBAHUA KOMIIETEHUMHI

OCHOBHOW 1I€bI0 MPOBEACHUS MPOMEKYTOUHOM AaTTECTAllUU  SIBIISETCS
OTpeNeIeHNE CTEMEeHU JOCTHIKEHUS TIIeJied 10 y4eOHOW IUCIUIUIMHE W e
pazaenaMm. OcCyIlIeCTBISETCS 3TO MPOBEPKOM M OLIEHKOM YpPOBHSI TEOPETUUYECKOU
3HAHWM, TOJYyYEHHBIX OOYyYalOIMUMHUCSI, YMEHHS TPUMEHSITh WX B PEIICHUH
NPaKTUYECKUX 3a7ad, CTENEHU OBJAJICHU OOYyYalolMMHUCA MPaKTUYECKUMHU
HaBbIKAMU U YMEHUSIMH B 00beMe TpeOOoBaHMM paboueld MporpaMmbl MO JUCHUIUIMHE,
a TaKXe UX YMEHHE CAMOCTOSITENIbHO PaboTaTh C yUeOHOM TuTepaTypoil.

Opranuzanusi MpoOBEICHHUS MPOMEKYTOUHOW aTTECTAUMU PErJIaMEHTHPOBAHA
«Ilonoxxenrem 00 opraHuzanuu 00pa3oBaTENBLHOrO IMpoiecca B (eneparbHOM
rocyJapCTBEHHOM aBTOHOMHOM 0Opa3oBaTelbHOM yupexkiaeHuu «MOCKOBCKHIA
MOJIUTEXHUYECKUIN YHUBEPCUTET»

8.3.1. Iloka3aTe/iu OLlECHUBAHMA KOMIIETEHIHI HA Pa3IMYHBIX ITanax MX
(¢popMupoBaHusl, IOCTHKEHHE OOYYAIIMMHCH IUIAHMPYEMBIX Pe3yJbTaTOB
o0y4yeHusi o AUCHUIIIMHE

YK-1. CnocobeH ocymecTBJIsITh MOUCK, KPUTHYECKU AHATINA3 H CHHTE3 MH(POPMAIIMU, MPUMEHSITH
CHCTEMHBIN MOIXO0/ IUIsl pellleHUsl MOCTABJIEHHBIX 3a/1aY.

ran Kputepun ouennBaHus
(YpoBeHB)
HECYA0BJICTBOPUTECJIBHO YA0BJECTBOPUTECJIBHO Xopoio OTJIUYIHO
3HATH OO0yuaronuiics OO0yuaronuiics OOyyaromuiics OO0yuaromuiics
JIEMOHCTPHUPYET MOJIHOE JIEMOHCTPUPYET JIEMOHCTPHUPYET JIEMOHCTPHUPYET IOJIHOE
OTCYTCTBHE WJIN HEIOJIHOE COOTBETCTBUE | YAaCTUYHOE COOTBETCTBUE
HEJOCTaTOYHOE CJIeIYIOIIVX 3HAHUH: COOTBETCTBHE CJIEIIYIOIIX 3HAHUH:
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COOTBETCTBHUE CICAYIOIMUX | - 0COOCHHOCTH cOOpa u CJIeIYIONINX 3HAaHUH: | - 0COOCHHOCTH cOopa U
3HAHHH: 00paboTku nHGOPMAIUK | - 0COOCHHOCTH cOopa | 00paboTku mHOpMAH
- ocobeHHOCTH cOOpa H MaTeMaTHIeCKUMH 1 00paboTKH MaTeMaTHIeCKUMH
00paboTku HHPOPMAITUN MeTOoIaMu nHbOpMaIH MeTOoIaMu
MaTEeMaTUYCCKUMHU - Pa3JIMYHbIC MCTOAUKH MaTeMaTHYECKUMHU - Pa3JIMYHbIC MCTOAUKH
MeTOoAaMu cOopa nHpopManuu METOAaMU cOopa nHpopManuu
- Pa3JIMYHbIC MCTOAUKH - CrocOOBI TIOWCKA, - pa3uYHbBIC - CrocoOBI TIOWCKA,
cbopa uHpopmManuu aHaln3a ¥ CHHTE3a METOHMKH cOopa aHallu3a ¥ CHHTE3a
- CIIOCOOBI TIOUCKa, nHdopmannu nHdopmManuu nHdopmannu
aHaJM3a ¥ CUHTE3a - CHIOCOOBI MOUCKa,
uHpopmanuu aHa M3a U CUHTE3a
nHPOpPMATTH
yMeTh OO0y4aromuiics He ymeeT OO0yuaromuiics OO0yuaromiuiics OO0yuaromuiics
WIH B HEJIOCTATOYHOM JIEMOHCTPUPYET JEMOHCTPHUPYET JIEMOHCTPUPYET HOJTHOE
CTCIIEHU yMEeT HETOJIHOE COOTBETCTBUE | YACTHYHOC COOTBETCTBUE
- BBIJICJISIT TJIAaBHOE B CIIEYFOLTNX YMCHHIA: COOTBETCTBHE CJIEYFOLTIX YMCHHUIA:
HCTOYHHMKAX WH(OpMALIMK | - BBIIEJISITH [JIABHOE B CIIEIYIOLINX YMEHHNA: | - BBIACIATH [NIAaBHOE B
JUIsl aHAIT3a HCTOYHHKAX - BBIJICJISITH TJIABHOE B | MCTOYHUKAX
- HAXOJIUTh ONTUMAJIbHBIE | MH(OpPMALIUK ISt HCTOYHHKAX nHpopmanuu 1st
MaTeMaTUYeCKHe METOJbl | aHaIu3a urdopmanuu ast aHam3a
00paboTku HHPpOpPMATUU - HaXOIUTh aHaIn3a - HaXOIUTh
- [esIecooopasHo ONTUMAIILHBIE - HAXOJIUTh ONTHMAJTbHBIE
MPUMEHSTh aHAITU3 U MaTeMAaTUICCKUE ONTUMAJIbHBIC MaTeMAaTUICCKUE
CHHTE3 METO/IbI 00pabOTKU MaTeMaTHUECKHe METO/IBI 00pabOTKU
nHpopmanuu MeTOoJIbl 00paboTKH nHdopmannu
- [eecooopasHo uHpOpPMAUU - [enecooopasHo
MPUMEHSTh aHAIIU3 U - LesIecooopa3Ho MPUMEHSTh aHAIU3 U
CHHTE3 NPUMEHSTh QHAIU3 U | CHHTE3
CHHTE3
BJIAJIETh OO0yuatomuiics He BuageeT | OOydJaroUIUiics BiIaaceT OO0yuaronmmcs OO0yuaromuiics
WIH B HEJOCTATOYHOM B HEMOJIHOM 00bEeMe U JIOITYCKAKTCS CcBOOOJTHO PUMECHSICT
CTCIICHU BIIAJICCT MIPOSIBIISIET HE3HAYUTEIbHBIE MOJTyYEHHbIE HABBIKH, B
- MeTOJ]aM# 00pabOTKH HEI0CTATOYHOCTh OIIUOKH, MIOJTHOM 00bEME BIIAICET
WH(POPMAIIUH C IOMOIIBIO | BIaJCHUS HETOYHOCTH, - MeTOJ]aM# 00pabOTKH
MaTeMaTHKH - MeTo1aMu 00paboOTKH 3aTpyIOHEHHS, nH(pOpPMAaIINHU C
- CHCTEeMHBIM MOJXOJ Ul | UH(OpMAaLuK ¢ YaCTHYHO BIaJeeT MOMOIIBIO MATEMATHKH
PeLICHUSI TOCTABICHHBIX MOMOIIBIO MATEMATHKH - METOJIaMH - CHCTEMHBIM TOJIXO0/]T
3aj1a4 HaNpaBICHUS - CHCTEMHBIM TOJIXO0]T 00paboTku JUTSL peIICHUs
MOJITOTOBKU JUTSL pEeIIeHUsT unpopmanmu ¢ MOCTABJICHHBIX 3a/1a4
- MaTeMaTHYECKIMHU MOCTABJICHHBIX 3a/1a4 MOMOIIIBIO HAINpaBICHUS
HABBIKAMU PEIICHUS HATIPaBJICHUS MaTeMaTHKH MOJITOTOBKH
MOCTABJICHHBIX 3a]1a4 MOJITOTOBKH - CHCTEMHBIM MOJXOJ | - MATCMATHUYCCKUMU
- MATEMAaTHYCCKUMU JUTSL PELICHUS HABBIKAMU PEIICHUS
HABBIKAMU PEIICHUS MOCTABJICHHBIX 33]1a4 | MOCTABJICHHBIX 3a]1a4
IIOCTAaBJICHHBIX 3a1a4 HanpaBJICHUSA
MOATOTOBKU
- MaTeMaTUYECKIUMU
HaBBIKAMU PEILICHUS
MOCTABJICHHBIX 3a/1a4

OIIK-1 Cnocoben MNPpUMCHATb CCTCCTBCHHOHAYYHbIC U OGHICI/IH)KeHepHLIe 3HaHUs, METOAbl MAaTCMAaTHYCCKOI'O aHalin3a U
MOJACIUPOBAHUA, TCOPECTUICCKOI'O U IKCIICPUMEHTAJILHOI'O UCCJIICAOBAHNA B HpO(i)eCCHOHaHLHOfI JACATCIBbHOCTU

ran Kpurtepuu oneHuBaHus

(YypoBeHB)
HEYAOBJIETBOPUTECIBHO YI0OBJECTBOPHUTEJIBHO xopouro OTJIMIHO
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3HATh OO0yuatoniiics OO0yuatonuiics OO6yugatommiics OO6yuarontuiics
JIEMOHCTPUPYET MOJIHOE JIEMOHCTPUPYET JIEMOHCTPHUPYET JIEMOHCTPUPYET
OTCYTCTBUE WUJIH HEIMOJHOE COOTBETCTBUE | YAaCTUYHOE MOJIHOE COOTBETCTBHE
HEJIOCTATOYHOE CIICAYIONIUX 3HAHHUM: COOTBETCTBUE CJIE/TYFOLIMX 3HAHHN:
COOTBETCTBHE clieayonmx | - nuddepeHunansHoe CJIC/TYFOLITNX 3HAHHH! - mudepeHnnanbHOE
3HaHMI: HCYUCIICHUE; - mudepeHnnanbHOE UCYHCIICHUE;
- nu¢depeHnmanbHoe - UHTETpajJbHOE HCYHCIICHUE; - HHTETpaJIbHOE
HCYUCIICHUE; HCYUCIICHUE; - HHTETpaJIbHOE HCYHCIICHUE;
- UHTETpaJbHOE - METOJIbI PEIICHHMS HCYHCIICHUE; - METOJIbI PEILCHHUS
HCUUCIICHUE; nmuddepeHmansHbIX - METOJIbI PEILCHHUS JuddepeHIraTbHbIX
- METOJIbI PEIICHHS YpaBHEHHIA; nuddepeHnnanbHpIX ypaBHEHH;
nud depeHIaIbHbIX - Teoputo QyHKIHH YpaBHEHUI; - Teopuro pyHKIHA
YpaBHEHHIA; KOMIUIEKCHOTO - Teoputo GpyHKIMH KOMIUIEKCHOT'O
- Teoputo QyHKUIMI MePEMEHHOT0; KOMIUIEKCHOT'O MePEMEHHOTO0;
KOMIUIEKCHOTO - PSLOBI M UX MePEMEHHOT0; - pSLIBI M UX
MePEMEHHOT0; [PUMEHEHUE; - pSLIBI M UX NpUMEHEHHE;
- PSIBI M MX IPUMEHEHHE; -TEOPHIO BEPOSITHOCTEH. | NPUMEHEHHE; ~TEOPHIO
~-TEOPHIO BEPOSTHOCTEH. ~TEOPHIO BEPOSITHOCTEH.
BEPOSATHOCTEH.
yMeTh OO0ydatoniiicss He yMeeT OO0yuatonuiics OO6yuarontuiics OO6yuarontuiicst
WIN B HEJIOCTATOYHOM JIEMOHCTPUPYET JIEMOHCTPHUPYET JIEMOHCTPUPYET
CTETIeHU yMeeT HEIMOJHOE COOTBETCTBUE | YACTUYHOE MOJIHOE COOTBETCTBHE
BBITIOJTHSATS! CIIEAYIOIINX YMEHUIH: COOTBETCTBUE CJIC/TYIOLINX YMEHUMH:
- HAXOJUTh PELICHUE - HAXOJUTh PELICHUE CJIC/TYFOLITNX YMEHMMH: - HAXOJUTh PEIICHNE
3a/1a4u WU 3a/1a4u WU - HAaXOJIUTh PEIICHUC 3a/1a4d WIN
JIOKa3aTeIbCTBO JIOKa3aTeIbCTBO 3aJa4y WIn JI0Ka3aTeIbCTBO
TEOPEMBI; TEOPEMBI; JI0Ka3aTeIbCTBO TEOPEMBI;
- IPUBOJUTH MIPUMEPHI U - IPUBOJUTH MPUMEPHI TEOPEMBEI; - IPUBOJIUTH
KOHTPIIPUMEPHI K U KOHTPIIPUMEPHI K - IPUBOJIUTH OpUMEpHI U
OCHOBHBIM OCHOBHBIM OpUMEpHI U KOHTPIIPUMEPHI K
OTIPEJICTICHUSIM U OTIPEJICTICHUSIM U KOHTPIIPUMEPHI K OCHOBHBIM
TeopeMam Kypca TeopeMam Kypca OCHOBHBIM OTpe/ICTICHUSIM U
MaTeMaTHKU MaTeMaTHKU OIpe/ICTICHUSIM U TeopeMam Kypca
-CaMOCTOSITEILHO -CaMOCTOSITEILHO TeopeMam Kypca MaTeMaTUKU
HUCIIOJIB30BATh HUCIIOJIB30BATh MaTE€MaTUKU - CaMOCTOs-TCJIbHO
MaTeMaTUYeCKHUi anmnapar, | MaTeMaTH4ecKHi -CaMOCTOSTEIEHO UCIIOJIb30BaTh
CoJIepIKaILUics B anmnapar, COAepIKaluicsl | MCIOIb30BaTh MareMaTH4eCKUi
JIUTEpaType 1o B JITEpaType I10 MaTreMaTHYeCKUi anmapar,
MIPUKIIaJHBIM HayKaM, NIPUKIIaJHBIM HayKaM, amnmapar, CoZlepKaIUICS B
pacumpsTh CBOH pacumpsTh CBOH COJIepIKaIMHCS B JHUTEpaType 1o
MaTeMaTHYECKHe MaTeMaTHYECKHe JUTEpaType 1o MPUKJIAHBIM HAYKaM,
MO3HAHUSI. MO3HAHUSI. MPUKJIAIHBIM HAyKaM, | pacUIupsTh CBOU
pacumpsTh CBOu MaTeMaTHYeCKHe
MaTeMaTHYeCKHe MO3HAHHS.
MO3HAHMS.
BJIaJeTh OOyuaromuiicst He Bnageer | OOyuatomuiics Biageer | OOywaromumcs OOyyaromuiics
WIN B HEJOCTATOYHOM B HEMOJHOM 00beMe U JIOMYCKArOTCs CBOOO/IHO TIPUMEHSIET
CTETICHU BIIAJICET: MPOSIBIISIET HE3HAYHTENbHbIC MOJTy4eHHbIC HABBIKH, B
- HABBIKAMU PEIICHHUS HEJIOCTATOYHOCTh OLIMOKH, HETOYHOCTH, | MOJHOM 00BeMe
3ajia4 Ha JJOKA3aTeJIbCTBO; | BIIAJCHUSI HABBIKAMHU 3aTpyIHEHUS, BJIajIeeT HABBIKAMU
- HaBBIKAMHU paboTHI : YaCTHYHO BJIAJICCT paboTHI:

JIOKa3aTeabCTBAa OCHOBHBIX
TEOpeM;

- HaBBIKAMH ITOMCKA
pelieHus 3a1ay win
JI0OKa3aTeabCcBa TEOPEM;

- MaTeMaTHYECKOM
CHUMBOIUKOM JIJIs
BBIPOKEHUS
KOJIMYECTBEHHBIX 1

- HaBBIKaMH PCIICHUA
3aJa4 Ha
J0Ka3aTCJIbCTBO,

- HaBbIKaMH
J0Ka3aTCJIbCTBa
OCHOBHBIX TCOPEM;

- HaBbIKaMHU IIOUCKa
pemeHud 3a1a4 Ui
JI0Ka3aTeJIbCBa TCOPEM;

HaBBIKAMU pabOTHI:

- HaBBIKAMU PEILCHUS
3aja4 Ha
JI0Ka3aTeNbCTBO;

- HABBIKAMH
JIOKa3aTeIbCTBa
OCHOBHBIX TEOPEM;

- HaBBIKAMH ITOUCKA
pelLIeHHNS 3a1a9 WK

- HaBBIKaMH PCIICHUA
3aJa4 Ha
J10Ka3aTCJIbCTBO,

- HaBBIKaMH
J10Ka3aTcJIbCTBa
OCHOBHBIX TCOPCM;

- HaBBIKaMH IIOHCKa
peuieHuA 3aaa4 Uiin
J0Ka3aT€IbCBa TCOPEM,
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3a1a4 u3
OOIIEMHXEHEPHBIX U
CIELMATbHBIX AUCUHUILIAH
npodunuzanmm.

KaueCTBCHHBIX OTHOIICHUH | - MAaTEMaTHIECKOM
00BEKTOB; CHMBOJIMKOM ISt
-TIEPBUYHBIMA HABBIKAMU M | BBIPAXKCHHS
OCHOBHBIMH METOJAMH KOJIMYECTBEHHBIX 1
pelIeHNus MaTeMaTHUYEeCKUX | KaueCTBEHHBIX

OTHOILIEHUH 00HEKTOB;
-IEPBUYHBIMU HABBIKAMH
¥ OCHOBHBIMH METOJIaMH
peleHus
MaTeMaTHYECKUX 3aa4
13 OOIENHKCHEPHBIX 1
CIIELMAIIBHBIX
JIACLMIUIAH
npoduIn3anum.

JIOKa3aTenbCcBa TEOPEM;
- MaTEMaTUYECKOU
CHMBOJIUKOU JIJIs
BBIpKEHUS
KOJINYECTBEHHBIX U
Ka4eCTBECHHBIX
OTHOIIICHUN OOBEKTOB;
-IIEPBUYHBIMU
HaBBIKAMU H
OCHOBHBIMH METOJAMU
pemeHus
MaTeMaTHYECKUX 3a7a4
13 0OIENH)KEHEPHBIX
1 CTICIIATTBHBIX
JTUCTIATUTAH
npodunuzanum.

- MaTEMaTUYECKOU
CHMBOJIUKOM IS
BBIPAKEHUS
KOJIMIECTBEHHBIX 1
Ka4eCTBEHHBIX
OTHOIIICHUN OOBEKTOB,
-IIEPBUYHBIMU
HaBBIKAMU H
OCHOBHBIMH METOAAMU
peuieHust
MaTeMaTHYECKUX 3a7a4
13 0OIENHKEHEPHBIX
U CTICITIATTBHBIX
JTUCTIATUTAH
npodunu3anum.

8.3.2. MeToauka OlleHNBAHUS Pe3yJbTATOB MPOMEKYTOUHOI aTTeCTALIMHU

Iloka3zarenaMu oOlleHMBAHUI KOMIETSHIIMA Ha DJTalle

MPOMEKYTOUYHOU

aTTeCTallMM 10 AUCIUIUIMHE «JUCKpeTHas MaTeMaTHuKa» SBISIOTCA PE3ybTaThbl
00y4eHHUsI IO TUCIUIUIMHE.

OueHOYHBIH JIUCT Pe3yJIbTATOB 00y4eHMs M0 AMCUMIINHE

Ko xoMnerennmm

3HaHus

Vmenus

HaBwixku

YpoBeHb
chopmupoBaHHOCTH
KOMIETEHINH Ha
JTAaHHOM 3Tare /
OIICHKA

YK-1. Cnocoben
OCYILIECTBIISTH
TIOUCK,
KPUTHYECKHUH
aHaJIM3 U CHHTE3
nHpopManuy,
TIPUMEHSATD
CHUCTEMHBIN
TIOJXO, JUIS
peneHust
MIOCTABIICHHBIX
3a1a4

- ocobeHHoCcTH cOopa n
00paboTKu
nHpopmanuu
MaTeMaTHYeCKUMHU
METOJaMH

- pa3INYHBIC METOIUKH
cOopa uapopMaIm

- CITOCOOBI ITOXCKA,
aHAJIN3a ¥ CHHTEe3a
nHpOpPMATTH

- BBIIEIATH IJIaBHOE
B HCTOYHHUKAX
HHPOPMALIUY IS
aHaIM3a

- HAXOJUTh
OIITHMAaJIbHBIE
MaTeMaTHYECKUE
METOJIbI 00pabOoTKH
nHpOpMAUH

- IesecooopasHo
MIPUMEHSTh aHAJIN3
W CUHTE3

- BJIaZICHUsI METOJJaMHU
00paboTKH
nndopmanuu ¢
MIOMOIIBIO MaTEMATHKH
- BJIaJICHUsI CUCTEMHBIM
TIOJIXO JUIsl pEILeHNUS
MIOCTaBJICHHBIX 3a]a4
HaIpaBJIeHUS
HOATOTOBKH

- MaTeMaTHYeCKue
HaBBIKH pELICHHs
MIOCTABJICHHBIX 3a/1a4

OreHKa Mo JUCHUILTHHE (CpeHee apupMETHICCKOE)

OIIK-1 Cnocoben | - nuddepeHuanbHoe - HaXOJIUTh - HaBBIKU MTOKCKA
MIPUMCHSTh HCYHUCIICHUC; peleHue 3a1auu pelIeHUs 3a]1a9 WA
€CTECTBEHHOHAYYH | - HHTErPAIbHOEC WA JIOKa3aTeIbCTBa

bIC U HCUHCIICHUE; JI0Ka3aTeIbCTBO TEopeMm;
OOIIIEHHKEHEPHBIE | - METO/IbI PELICHUS TEOPEMBI; - BJIaJICHUs

3HAHMUS, METOJIBI nuddepeHnnanbHpIX - IPUBOJIUTH MaTeMaTu4ecKoi
MaTEeMaTUYeCKOro | ypaBHEHHIA; pUMEpPhI 1 CHUMBOJTUKOH IIs1
aHanmM3a u - Teoputo GpyHKIUH KOHTPIIPUMEPHI K BBIPKCHUS
MO/JICITUPOBAHHS, KOMIIJIEKCHOTO OCHOBHBIM KOJIMYECTBEHHBIX U
TEOPETHYECKOTO U | TIEPEMEHHOT0; OTIPE/ICTICHUSM U Ka4eCTBEHHBIX
9KCHEPUMEHTAIBHO | - PSIIBI U X TeopeMaM Kypca OTHOIIICHUHA 0OBEKTOB;
IO UCCIICIOBAHUS B | MPUMCHEHHE MaTeMAaTHKU -ICPBUYHBIMU
poQeCCHOHANBHO | - TEOPHIO -CaMOCTOSITEIIBHO HABBIKAMU U
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i JACATCIBbHOCTHU BCpOﬂTHOCTeﬁ.

HCIT0Jb30BaTh
MaTeMaTHYSCKHI
armapar,
coJiepKaIuica B
JTUTEepaType 1mo
TIPUKIIATHBIM
HayKaM,

OCHOBHBLIMHU METOJIaMHU
peILICHHUS
MaTeMaTHYECKUX 3a1a4
13 OOIENH)KCHEPHBIX 1
CIIELMAIIBHBIX
JACLMIUIMH

PO UITN3AITIH.

pacliupiaTb CBOU
MATECMaTUYCCKHUC
IIO3HaHUA.

OrieHKa Mo JUCHUILTHHE (CpeaHee apuMETHIECKOE)

O11eHKa «OTJIMYHOY» BBICTABJISETCS, €CIIM CpeaHee apupMeTnueckoe Hax0aUTCs
B uHTepBase ot 4,5 1o 35,0.

O11eHKa «XOPOIIIO» BBICTABISCTCS, €CIIU cpeaHee apuMETHIECKOE HAXOIUTCS
B UHTEpBaje ot 3,5 1o 4,4.

OreHKa «yIOBIETBOPUTEIIBHO» BBICTABIISIETCS, €CJIA CpeHEE apUPMETHISCKOE
HaXOJUTCS B UHTEpBaJie oT 2,5 10 3.,4.

OrneHka «HEYIOBJIETBOPUTEITHHO BBICTABJISETCS, eCcIin
apudmMeTndeckoe HaxoauTcs B uHTepBaie ot 0 10 2,4.

[TpomexxyTounast aTTecTarusi o0ydaromuxcsi B (popme 3adera IpOBOJUTCS IO
pe3ynbTaTaM BBIMIOJHEHUS BCEX BHUIOB Y4YeOHOW pabOThI, MPEAYyCMOTPEHHBIX
y4eOHBIM IUIAHOM MO JucuuiuimHe «HopMOTBOpPYECTBO B KOHKYPEHTHOM ITpaBey,
IIPU 3TOM YYHUTBIBAIOTCS PE3YJIbTaThl TEKYIIETO KOHTPOJS yCIIEBAEMOCTH B TCUCHHUE
ceMectpa. OIlleHKa CTEMEHU JOCTHKEHUS  OOY4YaloIIUMHUCS  IUIAHHUPYEMBIX
pe3yJabTaToOB OOYYEHMS IO AMCIUIUIMHE MPOBOJUTCS TMpernojaBaTesieM, BeIyluM
3aHSATHS 10 JUCIUILIMHE METOJO0M IKCIEPTHON OlleHKHU. [lo uToram mpomexxyTouHoM
aTTeCTallM 1O JUCIUIUIMHE BBICTABISCTCS OIEHKA «OTIUYHO», «XOPOIIOY,
«YZIOBJICTBOPUTEIHHOY WM «HEYJAOBICTBOPUTEIHHOY.

cpenHee

MIxana onenuBanusa | Onucanue

BrimonHensl Bce BUABI yueOHOH palOOoThI, MPEeayCMOTPEHHBIE Y4€OHBIM
miaaHoM. CTyneHT JAEMOHCTPUPYET COOTBETCTBHE 3HAHUW, YMEHUM,
HaBBIKOB TNPUBEACHHBIM B  Ta0nMuax I[oKaszaTelei, omnepupyer
NpUOOPETEHHBIMH 3HAHWSAMH, YMEHHSMH, HaBBIKAMH, MPUMEHSET UX B
CUTYaIUSIX TOBBIIMICHHON CIOKHOCTH. [Ipr 3TOM MOTYT OBITH JOMYIIEHBI
HE3HAUUTEIbHbIC OLINOKH, HETOYHOCTH, 3aTpyAHEHUS npu
AQHAJIMTUYECKUX OMepalusix, MepeHoce 3HAaHWH M yMEHWH Ha HOBEIE,
HECTaHAAPTHHIC CUTYAIUH.

OTIIMYHO

BrimotHeHBI Bce BUIIBI YUeOHOU pabOThI, MPEAYCMOTPEHHBIC Y4EOHBIM
IIJIAaHOM. CTy,Z[GHT ACMOHCTPUPYCT HCIIOJIHOC, IMMPABUIIBHOC COOTBCTCTBUC
3HaHWH, yMEHHUI, HABBIKOB MPUBEJICHHBIM B TAOJIHIIAX MOKa3aTeseH, 11uoo
€CJIU TIPH 3TOM OBLTH JOMYIIEHBI 2-3 HECYIIECTBEHHBIE OIITHOKH.

Xoporio

BrimonHensl Bce BuABI yueOHOH palOOoThI, MPEeayCMOTPEHHBIE Y4€OHBIM
wiaHoM. CTyAEeHT JeMOHCTPUPYET COOTBETCTBHE 3HAHWH, B KOTOPOM
OCBEIIICHAa OCHOBHAs, HanOoJyiee BakKHAsl YacTh MaTepHaja, HO MPH 3TOM
JIONyIIEeHa OJTHA 3HAYNTENbHAs OIIMOKA UM HETOYHOCTb.

Y 10BIIETBOPUTEIILHO
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He Bemmomnen oxuH win  Oojee  BHAOB  y4yeOHOM  paboTHI,
HPETyCMOTPEHHBIX  y4eOHBbIM  IulaHOM. CTyAeHT  JEeMOHCTPUPYET
HEMOJIHOE COOTBETCTBHE 3HAaHUI, YMEHUH, HaBBIKOB IPHUBEIECHHBIM B
Ta0nMIax  TOKa3zaTelel, JIOMYCKAIOTCS  3HAYMTENBHBIC  OMIMOKH,

HeynosnerBopurensHo N N
HpOHBHHeTCH OTCyTCTBI/Ie 3HaHHH, YMCHI/II/I, HABBIKOB 110 pHI[y
HOKaBaTCJTeﬁ, CTYACHT HCIBITBIBACT 3HAUWUTCIIBHBIC 3aTPYJHCHUA IIPpU
OHGpI/IpOBaHI/II/I 3HAHUSAMU U yMeHI/ISIMI/I HpI/I nux HepeHoce Ha HOBBIC
CUTYAaIIUH.
9. DJIeKTpPOHHAasi MH(POPMAIMOHHO-00pa3oBaTeIbHAsA cpeia

Kaxpiii oOyuaromuiicss B TeYEHUE BCETO Mepuoja o0yueHus obecreunBaeTcs
WHJUBUTyAIbHBIM HEOTPAHUYEHHBIM JIOCTYIIOM K JJIGKTPOHHON WH(GOPMAIMOHHO-
obOpazoBarensHoil cpene YebOokcapckoro wuHcTtutyTa (punmana) MOCKOBCKOTO
NOJINTEXHUYECKOTO YHUBEPCUTETA U3 JHOOOM TOUKH, B KOTOPOM HMMEETCsS TOCTYI K

UH(OPMAIMOHHO-TEIEKOMMYHUKAIMOHHON cetn  «WHTepuer» (mamee — ceThb
«HTEepHETY»), KaK Ha TEPPUTOPUH (PHIIHaTia, TAK U BHE €€.
OnexTpoHHas HMHPOPMAIMOHHO-00pa3oBaTelbHasl Cpela — COBOKYIHOCTb

WH()OPMAITMOHHBIX M TEJIEKOMMYHUKAIIMOHHBIX TEXHOJIOTHH, COOTBETCTBYIOIIUX
TEXHOJIOTUYECKUX  CpPEJCTB, OOCCIEUYUBAIOUIMX  OCBOCHHE  OOyYaroIIUMUCS
00pa3oBaTeNbHBIX MPOTPAMM B TOJHOM O0BEME HE3aBUCHMO OT MECTAa HAaXOXKICHHUS
00yJarommxcs.

DnekTpoHHas HH()OPMAIIMOHHO-00pa30oBaTelIbHasA cpeaa 00eCIIeUnBacT:

a) TOCTYI K y4eOHBIM TUIaHaM, pabOYUM MporpaMmam JUCHUILTAH (MOyJIeH),
MPAKTUK, JJICKTPOHHBIM YyUE€OHBIM H3JaHUSIM W JJIEKTPOHHBIM 00pa30BaTEIbHBIM
pecypcam, yKa3aHHBIM B pabourXx MporpaMmax JUCIUTUINH (MOyJIe ), MPaKTHK;

0) dopMupoBaHHE 3JIEKTPOHHOrO MOPTHOIUO OOYUAIOIIErOCs, B TOM YHCJIE
COXpaHEHUE €ro padoT U OLIEHOK 3a 3TU PabOTHI;

B) UKCaALIUIO XoJ1a 00pa30BaTEIHLHOIO npoiiecca, pe3yJbTaToB
IPOMEKYTOUYHOM aTTECTAIIMK B PE3YIbTaTOB OCBOCHHUS IMPOTPaMMEBI OaKagaBpHaTa,

I') IPOBEJEHUE YUEOHBIX 3aHATHUH, MPOLENYP OLIEHKU PE3yJbTaTOB O0y4YEHUS,
peanu3anys KOTOPBIX MPEIyCMOTPEHAa C TPUMEHEHUEM 3JIEKTPOHHOTO OOyYeHHUS,
JTUCTAHITMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTH;

1) B3aMMOJICHCTBHE MEXy y4aCTHUKaMH 00pa30BaTeILHOTO IMPOIlecca, B TOM
YUCJI€ CHUHXPOHHOE W (WJIM) ACHMHXPOHHOE B3aMMOJIEHCTBUA TOCPEICTBOM CETH

"UnTepuer".
OYHKIIMOHUPOBAHUE DJIEKTPOHHOW MHGOPMAIIMOHHO-00pa30BaTEIBHOM CpeIbl
obecrieunBaeTcs COOTBETCTBYIOIIUMHU CpellCTBaMH uH(OpPMAIMOHHO-

KOMMYHHUKAIIUOHHBIX ~ TEXHOJOTMH W  KBalu(uKamued  paOOTHUKOB, €€
UCHOJIB3YIOIINX U MOJACPKUBAIOLIHX.

OYHKIIMOHUPOBAHUE AIIEKTPOHHON MH(OPMaLMOHHO-00pa30BaTEeIbHOM Cpe/Ibl
COOTBETCTBYET 3aKOHOAATeNbCTBY Poccniickon denepannn.

OcuHoBubIME cocTaBisromuMu JNOC dunmana sBIsIFOTCS:

a) calT wuWHCTUTYTa B ceTH VHTEpHET, pacloJIOKEHHBIM M0 ajapecy
www.polytech21.ru, https://chebpolytech.ru/ kotopsrit oO6ecrieunBaer:
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- Joctyn oOydaromuxcs K Y4YeOHbIM IUlaHaM, pabouyuM MporpaMMam
OUCIUIUIMH, TMPAaKTUK, K M3JAHUSM DJCKTPOHHBIX OUOJMOTEUHBIX CHUCTEM,
AJIIEKTPOHHBIM HMH(POPMALIMOHHBIM W 00pa30oBaTeIbHBIM pecypcaM, yKa3aHHBIX B
pabounx mporpammax (pazaenbl caiita «CBemeHuss 00 o0Opa3oBaTeIbHOU
OpraHU3alun»);

- nuHpopMHUpOBaHUE 00yYaIOIMMUXCsI 000 BCEX M3MEHEHMIX y4eOHOro mpolecca
(HOBOCTHasI IeHTA CcaiiTa, IEHTa aHOHCOB);

- B3aUMOJCWCTBHE MEXIy YYacCTHHMKaMH 0Opa30BaTENBHOIO Ipoliecca
(mompazzensl caita «3aaaTh BOIPOC TUPEKTOPY»);

0) odunuanbHbBIe 3IEKTPOHHBIE ajJpeca MOApa3fAeieHud U COTPYIHUKOB
uHCTUTYTa C SHIOekc-momeHoM (@polytech21.ru (cmMCOK KOHTAaKTHBIX JTaHHBIX
nojapasnenenuii dOunmana pasmenieH Ha oduimanbHoM caiite Ounuana B pasmene
«KOHTaKThl», CHUCKM KOHTAKTHBIX O(HUIMATIBHBIX  DJIEKTPOHHBIX  JIAHHBIX
npenojasareneid  pasmemieHsl B noapasnenax «Kadenps») oOecrneuynBaroT
B3aMMOJICHCTBHE MEXKIY yYaCTHUKaMU 00pa30BaTeIbHOTO MPOIIECCa;

B) JIMYHBIA KaOuHeT oOydaromierocs (moptdonuno) (BXOJ B JUYHBIA KaOWHET
pa3MelieH Ha odunuanbHOM caiite Punuana B paszzaene «CTyaeHTy» nojapasiesne
«IneKkTpoHHasT UH(pOPMAIMOHHO-O0pa3oBaTebHas CpeAay) BKIOYaeT B ceOs
nopThoIno  CTYyACHTa, DOJEKTPOHHBIE BEJOMOCTH, PEUTHHT CTYJACHTOB W
00ecIeunBaeT:

- (puKcanuio xo1a 00pa3oBaTEIBLHOTO MPOLECCa, Pe3YIbTATOB IPOMEKYTOUHON
aTTECTAIlMU U PE3yJIbTaTOB OCBOCHHS 00pa30BaTEIbHBIX TPOrPaMM O0yUaIOIIIUMHUCS,

- (hopmupoBaHUE 3IEKTPOHHOTO MOPTPOINO O00YHAIOIIErocs, B TOM YHUCIE C
COXpaHeHue paboT 00y4aroIIerocs, peeH3 il U OIICHOK Ha 3TU paboTHl,

I) DJJEKTPOHHBbIE OWOJMOTEKH, BKJIIOYAIONIUME JJIEKTPOHHBIE KaTajorw,
MOJIHOTEKCTOBBIE JOKYMEHTBI U 00€CTeunBaronIie A0CTyN K y4eOHO-METOINYECKUM
MaTepHuaiaM, BBITYCKHBIM KBATH(UKAIIMOHHBIM padoTaM | T.1I.:

Yebokcapckoro nactutyTa (prmana) - « MPBUACY»

1) 3IEKTPOHHO-OMOMMoTeunble cucteMbl (DBC), BKIIFOUArOMIHE SICKTPOHHBIN
KaTaJor U MOJHOTEKCTOBBIC JOKYMEHTHI:

- «JIAHb» -www.e.lanbook.com

- O6pasoBarenpHas wiatdhopma KOpai -https://urait.ru

e) mwiardopma G poBOTrO oOpa3oBaHUs [TonuTexa -
https://Ims.mospolytech.ru/

K) cucrema «Anturutaruat» -https://www.antiplagiat.ru/

3) cucrema 3JeKTpoHHOro gokymeHToobopora DIRECTUM Standard —
o0ecreynBaeT JOKyMEHTOO00pOT Mex 1y Duiinanom u Y HUBEPCUTETOM;

n) cuctema «1C Ynpasnenue BY3om DnexkrponHblii nexkaHat» (MoCKOBCKUI
MOJINTEXHUYECKUN YHUBEPCUTET) oOecreunBaeT (PUKCaIMIo X0/1a 00pa30BaTeIbHOIO
mpoLecca, pe3yslbTaTOB MPOMEKYTOYHOM aTTECTallMd U PE3yJIbTaTOB OCBOCHHS
00pa30BaTebHBIX IPOrpaMM O00yUaIOIIUMUCS;

k) cucrema «POLYTECH systems» obecrneunBaeTr uWHGOPMAIIMOHHOE,
JOKYMEHTaJIbHOE  aBTOMATU3MPOBAHHOE  COMNPOBOXKIEHHE  00pa30BaTEIHLHOTO
mpoliecca;
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) cucrema «AOUTYpHEHT» oOecrieunBaeT JOKYMEHTAJIBHOE
aBTOMATHU3UPOBAHHOE COMPOBOXKAEHHE PaOOThl IPUEMHON KOMHUCCHHU.

10. IlepeyeHb OCHOBHOW H /IONOJIHHUTEJbLHON Y4YeOHOH JIMTEpPATYyPhI,
Heo0X0AMMOii VISl OCBOEHUS JUCIUIIMHBI

OcHOBHas AUTEpPaTypa
1. baBpun, W. . JluckpeTHas maTeMmaTthka. YUeOHHMK W 3aJa4HMK : I BY30B /
N. U. baspun. — Mocksa : M3garensctBo IOpaiit, 2023. — 193 c. — (Bricmee
obpazoBanue). — ISBN 978-5-534-07065-1. — Tekct : SIeKTpPOHHBIA //
OobpazoBarenbHas miatgopma FOpaiir [caiit]. — URL.: https://urait.ru/bcode/511261.
2. lNamkos, C. b. JluckpeTHas MaTeMaTvKa : y9eOHUK W MPAKTHKYM JUIsI BY30B /
C. b. I'amkos, A. b. ®ponos. — 3-e u3a., ucnp. u gomn. — Mocksa : 3aparenbcTBo
FOpaiit, 2023. — 483 ¢. — (Bricmiee oopazoBanwue). — ISBN 978-5-534-11613-7. —
Texct : anextponHsiii // OOpazoBatenbHas miardopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/511483.

JononHuTenbHas aureparypa
1. Tapannukos, 0. B. JluckperHas maremaTuka. 3aJayHuK : ydeOHOE Mocooue

s ByzoB/ 1O. B. TapannukoB. — Mocksa : MznarensctBo IOpaiit, 2023. —
385 c. — (Beicmiee oOpaszoBanue). — ISBN 978-5-534-01180-7. — Tekcr
anekTpoHHbii  //  OOpasoBarenbHas 1iatdopma IOpaitt [caiit]. — URL:

https://urait.ru/bcode/511496.
2. Tucun, B. b. JluckperHas MaTeMmaTHKa : y4eOHUK W NMPAKTUKYM IS BY30B /

B. b. I'ucun. — 2-¢ wu3a., mepepad. u gom. — Mocksa : MzmarensctBo FOpaiir,
2023. — 468 c¢. — (Bricmiee oopazoBanue). — ISBN 978-5-534-16763-4. — Tekcr :
anekTpoHHbii  //  OOpasoBarenpHas 1iatdopma IOpaitt [caiit]. — URL:

https://urait.ru/bcode/531659.

Ilepuonvka
Hayuneii MEPUOANYECKUI JKypHaI «BecTtHuk IOxHo-Ypanbckoro

rocynapctBeHHoro yHuBepcuteta. Cepust «Marematuka. Mexanuka. Dusukay:
Hayunelii  peneHsupyeMbiii  kypHau. https://vestnik.susu.ru/mmph -  Tekcr:
DJIEKTPOHHBIMN.

11. IlpodeccnonanbHbie 0a3bl JAHHBIX U MH(OPMALMOHHO-CIIPABOYHBIE
CHCTEMBI

[TpodeccronanbHas 6a3a
JTAHHBIX U WH()OPMAITHOHHO- HNudopmanust o mpaBe cOOCTBEHHOCTH (PEKBU3UTHI I0TOBOPA)
CIPABOYHBIC CHCTEMBI
VYHuBepcurerckas Temaruueckass osnexkTpoHHas Oubmmuorexka wu  0asa  ans
nHPOPMAIMOHHAS CHCTEMa MPUKIIQIHBIX UCCIIEIOBAHUN B 00JIACTH SKOHOMHUKH, YIIPABJICHUS,
POCCHA COLIMOJIOTMH,  JIMHTBUCTHUKH, dunocodpum, ¢utonorumy,
https://uisrussia.msu.ru/ MEKIyHAPOIHBIX OTHOIICHHH, paBa. CBOOOIHBIIN JOCTYII
Hay4yHas 3JIEKTPOHHAs Hayunas onextponHas Oubmmuoreka eLIBRARY.RU - 310
o6ubmmoreka Elibrary KpYIHEHIITUH  POCCHUMCKUN  MH(POPMAIIMOHHO-aHATUTHYCCKUI
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http://elibrary.ru/

nmoprai B O0JacTM HAayKd, TEXHOJOTHUH, MEIUIUHBI H
o0pa3zoBaHusl, coepKaluid pedepaTsl U MOJTHBIE TEKCThI OoJiee
26 MIH HaAy4YHBIX CTaTed W MyONHMKalWid, B TOM YHCIE
AJIEKTpOHHBIE Bepcuu ©Oosee 5600 poccHilcKMX —HaydyHO-
TEXHUYECKUX KYpHAJIOB, M3 KOTOPhIX Oosnee 4800 xypHaioB B
OTKPBITOM JIOCTYIE CBOOOIHBINA AOCTYI

caiit MHCTUTYTa HAy4YHOI

uH(pOpMAIMU TIO
oOmecTBeHHBIM Haykam PAH.
http://www.inion.ru

bubmuorpadpuueckue 6azpl  nmamupix MHMOH PAH 1o
COLIMAJIbHBIM U T'YMaHUTApHBIM HayKaM BelyTcs ¢ Hadana 1980-x
romoB. OOmmii 00BEM MAacCHMBOB COCTaBIIIeT OoJiee 3 MIIH.
500 Teic. 3amuceli (manneie Ha 1 sHBaps 2012 1.). Esxeromnslit
npupocT — okoJio 100 TeIC. 3anucei.

B 6a3pl JaHHBIX BKIIOYAIOTCS aHHOTHPOBAHHBIE ONMHUCAHUS KHHUT
U crared wu3 IKypHajioB U cOopHHMKOB Ha 140 s3pIKax,
noctynuBmnx B @DyHaameHTtanpHyto Oubmmoreky MHHMOH
PAH.

Onwucanus crateil U KHUT B 0a3ax JaHHBIX CHaOXeHbI MHUGpoM
XpaHEHUsI M CChUIKAMHU Ha TOJHBIE TEKCThl HCTOYHHKOB U3
Hay4Ho¥ 371eKTpOHHOI OMOINOTEKH.

®denepanbHbIN TOPTAT
«Poccuiickoe

oOpasoBaHue» [ DNEKTPOHHBIHN
pecypce] — http://www.edu.ru

Oenepanpubiii moptan  «Poccuiickoe  oOpazoBaHHWEe»  —
YHUKaJIbHBI HHTEPHET-peCcypc B cepe 00pazoBaHus U HAYKH.
ExxenneBHO myONHMKyeT caMble akTyaJlbHble HOBOCTH, AHOHCHI
COOBITHH, MH(pOPMAIIMOHHBIE MaTepUaNbl JUIsI IIUPOKOTO Kpyra
yutarened.  ExeHemenbHO  Ha  mopTalie  pa3MeIIaroTCs
9KCKJIIO3UBHBIE ~ MaTepuajbl, HMHTEPBBIO C  BEAYLIMMH
CHeluaJucTaMil — T[eJaroramMi, IICUXOJIOTaMH, YUYEHBIMH,
pENOpTaXN U AHAIUTUYECKUE CTATHU.

UuraTenn moiaydaroT JOCTYN K HOPMATHBHO-TIPABOBOM 0a3e
cheppl 00pa3oBaHHs, OHH MOTYT TIOJb30BATHCA CaMBIMHU
Pa3IMYHBIMU TIOJIE3HBIMH CEpPBUCAMHU — TaKUMH, KaKk OHJIalH-
TECTUPOBAHUE, ONIPOCHI 110 AKTYaJIbHBIM TEMaM H T.1.

12. IIporpammHoe o0ecnevenme (MMUEeH3uoHHOoe U CB00O/IHO
pacmpocTpaHsieMoe), HCIO0JIb3yeMoe NPH OCYIIeCTBJIEHHH 00pa30BaTeIbHOIO
npouecca
Hudopmaiuus o mpaBe cCOGCTBEHHOCTH
Aynuropust IMporpaMmmMHoe oGecniedeHne (PeKBH3HMTHI 10T0OBOPA, HOMEP
JIMIEH3UM U T.J.)
Kaspersky Endpoint Security 150-249 Node 2 year Educational
Ne 1206 Vuebnast ayTopust | pacpyypennsiit Russian Edition. Renewal License

JUTA TIPOBEICHUS YIeOHBIX
3aHATHI BCEX BUJIOB,

CYBJIMILEH3UOHHBII JOTOBOP
Ne I - 126/2023 ot 14.12.2023

TpeyCMOTPCHHBIX MS Windows 10 Pro noroBop Ne 392 469.223.3K/19 ot

nmporpamMmoii OakanaBpuara/
crenuanuTeTa/

17.12.19 (beccpodnast TUIICH3U)

MarucTpaTypbl, OCHAIIEHHAS
000pyIOBaHUEM H
TCXHUYCCKUMU CPEACTBAMU

AdobeReader CBOOOJTHO PaCIIPOCTPAHIEMOE

nporpamMMHoe obecriedenue (beccpounas

00y4eHHsI, COCTaB KOTOPBIX T E/IHGHWI’?\I 735 4802233K/20
6 apaHT orosop Ne 735_480. K/20 ot
ompenernsieTcst B pabounx 15 12 2020

nporpamMmax JUCIHUILIAH
(Momyeit)

Jorosop Ne C-007/2024 ot 09.01.2024

Yandex Gpayzep CBOOOIHO PacIpOCTpaHsIeMOe

mporpaMMHoOe obecrieuenue (beccpodanast
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JIMIICH3U)

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

HOMep IHLEeH3un-42661846 ot
30.08.2007) ¢ momncornameHusIMu OT
29.04.14 n 01.09.16 (6eccpounas
JIUTICH3US)

Zoom

CBOOO/IHO PaCIPOCTPaHsiEMOe
mporpaMMHoOe obecrieuenue (beccpodanast
JIUTICH3US)

AIMP

OTEYECTBEHHOE CBOOOIHO
pacnpocTtpaHseMoe MPOrpaMMHOe
obecnieucHne (OeccpoyHast TUICH3MU)

Ne 1116 Yyebnas aynuropust
JUISl TIPOBE/ICHHST Y4EOHBIX
3aHATHI BCeX BUJIOB,
HPeyCMOTPEHHBIX
mporpamMmoii OakanaBpuarta/
crienuanureTa/
MarucTpaTypsl, OCHaIICHHAS
000pyIOBaHUEM H
TEXHUYECKUMH CPEICTBAMH
00y4eHusl, COCTaB KOTOPBIX
orpejessieTcst B pabounx
nporpammax JUCHUIUIAH
(Momyneit)

Kaspersky Endpoint Security
Pacumpennsiit Russian Edition.

150-249 Node 2 year Educational
Renewal License
CYBJIMIEH3UOHHBII JOTOBOP
Ne T - 126/2023 ot 14.12.2023

MS Windows 10 Pro

nmoroBop Ne 392 469.223.3K/19 ot
17.12.19 (beccpodnast TUIICH3U)

AdobeReader

CBOOOJIHO PACIpOCTpPaHsIEMOe
nporpamMMHoe obecriedenue (beccpounas
JIUTICH3 U )

TapanTt

Horosop Ne 735 480.2233K/20 ot
15.12.2020
Jorosop Ne C-007/2024 ot 09.01.2024

Yandex Gpayzep

CBOOO/IHO PACIPOCTpaHsIEMOE
mporpaMMHOe obecrieuenue (beccpodanast
JIUTICH3U)

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

HOMep JHIeH3un-42661846 ot
30.08.2007) ¢ morcornanieHusIMA OT
29.04.14 1 01.09.16 (6eccpounas
JIMIICH3U)

Zoom

cBOOOIHO pacHpocTpaHsIeMoe
nporpamMMHoe obecriedenue (beccpounas
JIMLICH3Hs)

AIMP

OTEYECTBEHHOE CBOOOIHO
pacrnpocTpaHseMoe IPOrpaMMHOE
obecrieuenne (beccpoyHast JINIICH3HS)

Ne 1126 ITomemienne miis
CaMOCTOSTEBHON pabOThI
oOyJaromuxcs

Kaspersky Endpoint Security
Pacumpennsiit Russian Edition.

150-249 Node 2 year Educational
Renewal License
CYBJIMIIEH3UOHHBII JOTOBOP
Ne TIITH - 126/2023 ot 14.12.2023

MS Windows 10 Pro

nmoroBop Ne 392 469.223.3K/19 ot
17.12.19 (beccpodnast TUIICH3U)

AdobeReader

CBOOO/IHO PaCIPOCTpaHsieEMOe
MpOrpaMMHOE OOecTIeUeHUE
(6eccpouHast JIUIIEH3HS)

TapanTt

Horosop Ne 735 480.2233K/20 ot
15.12.2020
Horosop Ne C-007/2024 ot 09.01.2024

Yandex Gpayzep

CBOOO/IHO PACIIPOCTpaHsiEMOe
MPOrpaMMHOE OOecTIeueHUE
(6eccpouHast JIUIICH3HS)

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

HOMep JHIeH3un-42661846 ot
30.08.2007) ¢ morcornanieHusIMA OT
29.04.14 1 01.09.16 (6eccpounas
JIMIICH3U)

AIMP

OTEYECTBEHHOE CBOOOIHO
pacmpocTpaHsieMoe MporpaMMHOE
obecnieucHue (OeccpoyHast TUIICH3M)

13. MaTtepuajbHoO-TeXHHYEeCKOe oOecnedeHne TUCIMILTUHbI
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[lepeyeHb OCHOBHOTO O0OPYAOBaHUS H

Tumn u HOMCP IMOMCIIICHHUA
TCXHUYCCKUX CPCACTB o6yquI/1;1

VYueOHast ayuTOpHs ISl IPOBEJCHUS! y4eOHBIX 3aHATHH O06opynoBaHue: KOMILIEKT MeOeH 1J1sl yueOHOTro

BCEX BUJIOB, MPEIYCMOTPCHHBIX IPOTPAMMOWA mpoliecca; 10cKa yueOHas; CTCHIBI
OakanaBpuaTa/ CrielIMaIuTeTa/ MaruCTpaTyphl, Texauyeckne cpenctBa 0OVYEHHS: KOMITbIOTEpHAs
OCHall[eHHast 000PY/I0BAHUEM M TEXHHYECKUMH TEXHHUKa; MYJIbTHMEANHHOE 000pyH0BaHue (MIPOESKTOP,

CpeicTBaMHU O0YUYEeHHUsI, COCTAB KOTOPBIX OMPEICISIETCSI B | 9KpaH)
pabodnx mporpaMMax JUCHUIUINH (MOTyJIeil)
1206 KabuHeT crcTeM yIpaBIeHUs
(Yebokcapsr, yn. K.Mapkca, 1.60)

Y4eOHast aymuTopus IJIs IPOBEIEHUS YICOHBIX 3aHITHIA OO6opyioBaHUe: KOMIUIEKT MEOENN sl y4eOHOTO

BCEX BUAOB, INPEAYCMOTPCHHBIX nporpaMMoi/i mnmpounecca; 10CKa y‘IGGHaH; CTCHABI
6a1<aJ1aBpI/IaTa/ cneunanMTeTa/ MarucTparyphbl, TexHu4eckne cpeacTBa 06V‘~ICHI/I${Z KOMIIBIOTEPHAas
OCHallCHHas O60pyZ[OBaHI/IeM U TCXHUYCCKUMHU TCXHHKA

CpeAcTBaMHu 00yUYeHHUs], COCTaB KOTOPBIX OINPEAesIeTCs B
paboumx mporpamMmax AMCIMIUINH (MOAyJIeH)
KommnbrotepHslif kinace

No1116 (Yebokcapsr, yii. K.Mapkca, 1.60)

OO06opyioBaHue: KOMIUIEKT MEOENH Il y4eOHOTO
npotecca;

TexHudeckue cpejicTBa 0O0ydYeHHs: KOMIbIOTEpHAs
TEXHHKA C BO3MOXHOCTHIO TOJKIIOYCHUSI K CETH
«HTEepHEeT» U 0becneYeHneM JOCTYIa B AIEKTPOHHYIO
HH(POPMAIMOHHO-00pa30BaTeNbHYI0 cpeny Dunuana

ITomemienue s CaMOCTOSITEIbHOM paboTHI
obOygaromuxcs
Ne 1126 (1. Yeboxcapsr, yin. K.Mapkca. 60)

14. Meroanyeckue yKazaHusi AJsi 00y4amwLIerocsi MO0 OCBOCHHUIO
AUCHUNIMHBI

Memoouueckue ykazanua Ona 3aHAMUIL 1eKYUOHHO20 muna

B xome JeKIMOHHBIX 3aHATHI oOydammeMycss HeO0OXOIUMO BECTH
KOHCIIEKTUPOBaHUE yduyeOHOro marepuana, oOpallaTh BHHMMAaHHE Ha KaTeropuw,
(bOpMyIIMPOBKH, PACKPBIBAIOIINE COACPKAHUE TE€X WIIM UHBIX SBJICHUN U MPOIECCOB,
HAy4YHBIE BBIBOJBI U IIPAKTUYECKUE PEKOMEHAALINH.

HeoOxomumo 3amaBaTh NpenofaBaTeNl0 YTOYHSIOUIME BOIPOCHI C LEIbIO
YSCHEHHsS  TCOPETUYECKUX  IIOJOKEHWM, pa3pelicHUus CIOPHBIX  CHTyaluM.
Ilenmecoobpa3zno  jgopabarbiBaTh CBOM  KOHCIIEKT JIEKIIMH, Jejas B HEM
COOTBETCTBYIOII[ME 3allUCM W3 OCHOBHOM U JIONOJIHUTEIBHOW JIMTEPATYypHI,
PEKOMEHJIOBAaHHOM TMpernojiaBaresieM M NPeyCMOTPEHHOM y4eOHOM mporpaMmMon
JTVCLHUTUIAHBI.

Memoouueckue ykazanusa 011 3aHAMUN CEMUHAPCKO20 (RPAKMU4eckoz2o)
muna.

[IpakTHueckue 3aHATHS MO3BOJIAIOT PAa3BUBATh Y O0YyYalOLIErocsi TBOPUECKOE
TEOPETUYECKOE MBILUICHUE, YMEHUE CaMOCTOSTEIbHO H3ydaTb JUTEpaTypy,
aHaJIM3UPOBATh MPAKTUKY; y4aT YETKO (POPMYIUPOBATh MBICIb, BECTU AUCKYCCHUIO, TO
€CTh MMEIOT MCKIIOYMTEIBbHO BAaXXHOE 3HAYEHUE B PA3BUTHU CaMOCTOATEJIBHOIO
MBILIEHUS.

[ToaroroBka K NpakTHYECKOMY 3aHATHIO BKJIIOYAeT naBa JdTana. Ha mepBom
sTane oO0yyawlluiicss IJIAaHUPYET CBOIO CaMOCTOSATENbHYI0 paldoTy, KOTopas
BKJIIOYAET: YSICHEHHUE 3aJlaHHsl Ha CaMOCTOATENbHYIO0 padoTy; MoAOOp OCHOBHOW H
JOTOJTHUTENBHOW  JINTEPATypbl; COCTaBJI€HUWE IUIaHa pabOThl, B  KOTOPOM
ONPENEIISIOTCS OCHOBHBIE IMYHKTHI IPEACTOSIIEN NOATOTOBKU. COCTaBIICHUE IIaHA
JUCLMIUTMHUPYET U MOBBIIIAET OPraHU30BaHHOCTD B paboTe.
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BTtopoii 3Tan BKIIFOYAET HEMOCPEACTBEHHYIO IMOATOTOBKY K 3aHSATHIO, KOTOPAs
HAQUYMHAETC C U3Y4YEHHS OCHOBHOM WU JIONOJHUTENBbHON mautepaTypel. Ocoboe
BHUMAHHUE MPU ITOM HEOOXOJUMO OOpaTUTh HA CO/AEPKAHUE OCHOBHBIX IOJIOXKEHUN
U BBIBOJIOB, OOBSICHEHHE SIBJICHUM U (PAKTOB, YSICHEHHUE MPAKTUYECKOTO MPHIIOKEHHUS
paccMaTpuBaEeMbIX TEOPETHUUYECKUX BOIPOCOB. Jlasee ciieyeT MOArOTOBUTH TE3HCHI
JUIA BBICTYIUIEHUN IO BCEM YYEOHBIM BOIIPOCaM, BBIHOCUMBIM Ha MPAaKTHUYECKOE
3aHATHE WJIM O TEME, BBIHECEHHOM Ha IUCKYCCUIO (KPYIJIBIA CTOJI), TPOAYyMaTh
OpUMephl C LENbl0 00eCreYeHusl TECHOM CBSI3M H3Y4aeMOM TEMbI C peasbHOM
KU3HBIO.

['oTOBSICH K AOKJIAAy WM BBICTYIJICHUIO B paMKaxX HHTEPAKTUBHON (HopMmbl
(Iuckyccusi, KpyTribli CTOJ), IPU HEOOXOIMMOCTH CIIEAYeT 0OPaTUTHCS 3a MOMOILBIO
K [IPENO0IABATEINO.

Memoouueckue ykazanusa K camocmoamenvHoil padome.

CamocrosiTenbHas paboTa oOydaromierocsi SBJISIETCSI OCHOBHBIM CPEICTBOM
OBJIaJicHUsI YYEOHBIM MAaTEPHAIIOM BO BpeMsi, CBOOOHOE OT 00s13aTEeNIbHBIX YUEOHBIX
3aHsATUd. CamocTosiTeNbHass paboTa O0O0y4arolIerocss Haja YCBOGHHUEM Y4eOHOTO
Marepuana Mo Yy4eOHOM JUCIUIUIMHE MOKET BBINIOJHATHCS B OMONIHMOTEKE
YHUBEPCUTETA, YUEOHbIX KaOMHETaX, KOMIBIOTEPHBIX KJIACCAX, & TAKKE B JOMAIIHUX
ycinoBusix. CoaepkaHue U KOJUYECTBO CaMOCTOSITENIbHOW PaboThl 00y4aromerocs
onpenensieTcss y4eOHOW mporpaMmMoil JUCHUIUIMHBI, METOJIMYECKUMH MaTepuaiamH,
IIPAaKTUYECKUMH 3aJaHUSMU U YKa3aHUSMU IPETOoJaBaTes.

Camocmoamenvnas padboma é ayoumopHoe 6pems MOHcem 6KII04aAms .

1) KOHCHEKTHPOBaHHE (COCTABICHUE TE3UCOB) JICKIIHN;

2) BBINOJHEHUE KOHTPOJIBHBIX padoT;

3) peuieHue 3anay;

4) paboTy CO CIPaBOYHON U METOMUECKON JIUTEPATypPOH;

5) paboTy ¢ HOpMaTHBHBIMH IIPABOBBIMH aKTaAMHU;

6) BBICTYIUICHUS C JOKJIQJaMHU, COOOIICHUSIMI Ha CEMHHAPCKHX 3aHSATHSIX;

7) 3amuTy BBIOJIHEHHBIX PadoT;

8) ywactme B omepaTUBHOM (TEKyIIEM) OIPOCE IO OTICIBHBIM TeMaM
V3y4aeMOUW JTUCIUILIVHBI,

9) yuacte B coOecelmoBaHMX, ICIOBBIX (POJEBBIX) WIpPax, JUCKYCCHSX,
KPYTJBIX CTOJIaX, KOHPEPEHIHIX;

10) yuactue B TECTUPOBAHHH U JP.

Camocmosamenvnan padboma 60 6HeaAyOUMOPHOE 8PEMA MOMCEM COCHIOAMDb
uz:

1) TOBTOpEHUSs NEKIIMOHHOTO MaTepHara;

2) TOATOTOBKH K MPAKTUYCCKUM 3aHSATHUSIM;

3) u3yuyeHHs y4eOHON M HAYYHOU JINTEPATYPHL;

4) pernieHus 33724 ¥ UHBIX MMPAKTHUECKUX 33 JaHHIA

5) MOATOTOBKHM K KOHTPOJBHBIM paboTaM, TECTUPOBAHUIO H T.JI.;

6) MOATOTOBKY K MPAKTUYECKUM 3aHSITHSIM YCTHBIX TOKJIAI0B (COOOIICHNN);

7) moaroTtoBku pedeparoB, ICCE M WHBIX HHIUBUAYAIHBIX MHCHMEHHBIX
paboT Mo 3aJaHUI0 PEToaaBaTeNs;

8) BBINIOJTHEHUS KypCOBBIX PadOT, MPEAYCMOTPEHHBIX YICOHBIM TLIAHOM;
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9) BBINOJIHEHUS BBITYCKHBIX KBATH(PUKAITMOHHBIX PadOT | Jp.

10) BeIIEICHUST HanOOIee CIOXKHBIX M MPOOJEMHBIX BOIPOCOB MO HU3y4aeMOM
TEME, MOJIy4YeHUE Pa3biICHEHUA W PEKOMEHJAUMWA 10 JAaHHBIM BOIPOCaM C
MIPENoAaBaTeIIMU Ha KOHCYJIbTAlHSIX.

11) mpoBeicHUsT CaMOKOHTpPOJI IyTEM OTBETOB Ha BOIPOCHI TEKYILIEro
KOHTPOJISI 3HAHUM, PEIICHUs MPEJCTABICHHBIX B yU€OHO-METOJUYECKUX MaTepuaax
Kadeapsl 3aaady, TECTOB, HaMMCaHUs pedepaToB U 3CCE€ MO OTIEIBHBIM BOIPOCAM
M3y4aeMOU TEMBI.

Texymuii KOHTPOJIb OCYIIECTBIACTCS B (DOpME YCTHBIX, TECTOBBIX OIPOCOB,
JIOKJIAJIOB, TBOPYECKUX 3aJaHUU.

B ciydae nporyCkoB 3aHATHH, HATHMYUS WHAXBUAYATHLHOTO Tpaduka 00yueHus
U IS 3aKpEIUICHHs] TPAKTHYECKUX HABBIKOB CTYACHTAM MOTYT OBITh BBIJAHBI
TUTIOBBIE ~MHAWBHUAYaJbHbIC 3a7aHUsI, KOTOpPHIE JIODKHBI OBITh CHAHBI B
YCTaHOBJICHHBIN MTPENOAABATENIEM CPOK.

15. OcoGenHocTH peanu3anvy JMCHMIVIMHBI JUIS MHBAJIWAOB W JIHUI €
OrPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS

OOyueHue 1o AMCHUIUIMHE «JlMCKpeTHas MaTeMaTHKa» WHBAIWJIOB M JIUL C
OTPAaHUYEHHBIMH  BO3MOXHOCTSMHU 3710poBbs  (manee OB3) ocymiecTBisercs
MpernojiaBaresieM C  y4eToM OCOOCHHOCTEH  MCUXO(QU3HYECKOr0  Pa3BUTHS,
MHANBUAYAIbHBIX BO3MOXHOCTEH M COCTOSHUS 310POBbS TAKUX 00YYaIOUTUXCS.

JlJis CTYZI€HTOB C HapyLICHUSIMH OTIOPHO-ABUraTenbHON Qpynkuuu u ¢ OB3 no
CIIyXy MNpeIyCMaTpPUBAETCS CONPOBOXKIECHUE JIEKIMI W NPAKTUYECKUX 3aHITHH
MYJIbTUMEIUMHBIMUA CPEACTBAMU, PA3AATOYHBIM MATEPUAIIOM.

Jns crygentoB ¢ OB3 1mo 3peHHMIO NOpenycMaTpUBaeTCs IPUMEHEHUE
TEXHUYECKUX CPEIACTB YCHIIEHHSI OCTATOYHOI'O 3pPEHUs, a TAKXKE IMPEIyCMOTpPEHa
BO3MOKHOCTh pa3pabOTKU ayIMOMATEPUATIOB.

[To auctunubae «/luckperHas maTemMaTHKa» OOy4YEHUE WHBAIMIOB W JIUI[ C
OTPaHUYEHHBIMU BO3MOKHOCTSIMU  3JI0POBbSI MOJKET OCYIIECTBISATbCA Kak B
ayIUTOpUM, TaK MW C HCIOJb30BAHUEM  DIJIEKTPOHHONM  HMHPOPMALUOHHO-
o0pa3zoBaTeIbLHON Cpeibl, 00pPa30BATEIBHOrO MOPTaJia U AJEKTPOHHOMN MOYTHI.
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JIMCT AOIOJIHEHUI U USMEHEHUI

paboueit TporpaMMbl JUCITUTITIHBI

PaGouass mporpamma JIUCHMIUIMHBI pacCMOTpeHa, OOCYXKJIeHa MW ojo0peHa s
ucnoaHenust B 202 -202_ y4yeOGHOM rogy Ha 3aceiaHuu kadeapbl, NpoTokoa No
oT« » 202 .

BHeceHs! 1on0JIHEHUS U U3MEHEHUS

Baecenbl JOITIOJIHCHUA 1 U3MCHCHUA

PabGouass mporpamMma AWCHMIUIMHBI PAacCMOTPEHAa, OOCYXIeHa M OJ00peHa IS
ucrionHenus B 202 -202__ ydeOHOM rojay Ha 3acelaHuu kKadeapbl, IpOTOKoJ Ne
oT« » 202 1.

BHeceHsb! 10n0JIHEHUS U U3MEHEHUS

Pabouass mporpamMma AMCHMIUIMHBI PAaccMOTpEHa, OOCYyKJIeHa M OJ0O0peHa yis
ucnonHeHus B 202__-202__ yyeOGHOM rojay Ha 3acenaHuu Kadeapsl, IPOTOKoa Ne
OT &« » 202 r.

Baecennl JOITIOJIHCHUSA 1 U3MCHCHUA
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