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PabGouass mporpamMma JgUCHUIUIMHBI pa3pabOoTaHa B COOTBETCTBUU  CO
CHEAYIOLIEN JOKYMEHTAUEH:

- (emepalbHBIM TOCYJIAPCTBEHHBIM 00pa30BaTEeNbHBIM CTaHJAPTOM BBICILIETO
oOpazoBaHus - OakanaBpuar no HampapieHuto noarotoBku 09.03.02 —
NudopmaiimoHHbie  CUCTEMbl M TEXHOJIOTHMH,  YTBEPXKICHHBIA  MPUKA30M
MunucTtepcTBa Hayku W Bbiciiero odpa3zoBanus Poccuiickoit ®enepanuu Ne 926 ot
19 centsi6psa 2017 r. 3apeructpupoBannubii B Muntocte 12 oktsi6psa 2017 rona, per.
Homep 48535 (manee — ®I'OC BO);

- mpukazom MunoOpHayku Poccun ot 05.04.2017 Ne 301 «O06 yTBepkaecHUU
[lopsinka opraHu3alii MU OCYIIECTBJICHHUS OO0pa30BaTEIbHOW JAESITENBHOCTU IO
oOpa3oBarejbHBIM  MpPOTpaMMaM  BbICHIEro  oOpa3oBaHMsi —  IporpaMmam
OakanaBpuaTa, mporpaMMaM CIeIUATUTETA, MPOTPaMMaM MarucTpaTypbh»;

- Y4eOHBIM TIaHOM (OYHOM, 3a04HON (opM 00yUeHHs) MO HAMPaBICHUIO
noarotoBku 09.03.02«NHpopmainoHHbIE CUCTEMBI U TEXHOJIOTHN.

Pabouas mporpamma JUCHUIUTMHBI BKIIIOYAET B c€0sl OICHOYHBIE MaTepUaIbl
JUTSl IPOBEACHUS TEKYIIEr0 KOHTPOJIS YCIEBAEMOCTH U IPOMEKYTOYHOM aTTecTaluu
no aucuuiuiiHe (n. 8 DOoHJ OLIEHOYHBIX CPEACTB JIA MPOBEACHUS TEKYLIEro
KOHTPOJISL YCIIEBAEMOCTH, NPOMEXYTOYHOM AaTTECTalMd 10 MTOraM OCBOEHUS
JTUCHUTUIAHBI).

ABtop Edumoa Haranus AHaTonbeBHA, KaHAMIAT (QU3MKO-MAaTEMATUYECKUX

HaVK, JOIICHT Kaglzegmm HH!])O[!M&!!HOHHBIX TEXHOJOIUM U CUCTEM YIIPABJICHU .

(yxaszamv PHUO, yuenyio cmenenv, yuenoe 36anue uiu 00I4CHOCb)

[Iporpamma onobpena Ha 3acemannu kadenpst UTCY (mporokon Ne 8 ot

16.03.2024).



1. IlepeyeHb IUIAHMPYEMBIX PpPe3yJabTATOB OOY4YeHHs] MO JUCHHUILINHE,
COOTHECEHHBIX € IUIAHMPYEMbIMHU Pe3yJbTATAMHM OCBOEHHSI 00pa30BaTeJILHOM
nporpammsl (Llesu ocBOeHUsI 1M CIUTIMHBI)

1.1. enssMu OCBOEHHUSI AUCUUIUINHBI «JIUCKpETHAsE MATEMAaTHUKa» SBJISFOTCS:

— oOyyeHHe MeETOoJlaM peIIeHUs] 3aJlay, XapakTEePHbIX I JUCKPETHOM
MaTEMAaTHKH, U COOTBETCTBYIOIIEMY MBIIICHUIO.

3agayaMy OCBOEHHMS JUCHMIUIMHBI «J[MCKpeTHAas MaTeMaTUKa SBJISIOTCS:

— Tpebyercs 1aTh HEOOXOAMMBIH 3armac 6a30BBIX 3HAHMH 110 OCHOBHBIM pa3jeiiamMm
JUCKPETHON MaTeMaTUKU, OOyYUTh palluOHATBHOMY U 3(()EKTUBHOMY
MCIIOJIb30BaHUIO MOJYYEHHBIX 3HAHUM MPU PEIICHUU TUITOBBIX 3a/1a4 10
JTMCKPETHOM MaTeMaTHUKE;

— chopMHUPOBaTh y CTYJACHTOB IPEJACTABICHNE O JUCKPETHOW MaTeMaTHKE KaK O
crioco0e U3ydYeHHs IITUPOKOTO Kpyra 00beKTOB U IIPOIIECCOB,
XapaKTEepU3yIOLIUXCS OTCYTCTBUEM CBOMCTB HEMPEPHIBHOCTH;

— J1aTh IPEACTaBJIECHUE O MATEMAaTUYECKOM MOJICTUPOBAHUU C MOMOIIBIO
JIMCKPETHBIX YCTPOUCTB MH(POPMAIIMOHHBIX U BBIYHUCIUTEIBHBIX MPOIIECCOB U
MIPOIIECCOB yIIPaBIICHUS,

— copMUpOBaTh 3HAHUS, YMEHUS U HABBIKH HUCIIOIH30BAHUS OCHOBHBIX MTOHSITHI
KOMOMHATOPUKH, TEOPUH rpadoB, TEOPUU AUCKPETHBIX (PYHKLIUN B
MpOrpaMMHUPOBAHUU U UHPOPMAITMOHHBIX TEXHOJIOTHSX.

1.2. O6nactu mnpodecCHOHAIBHOW  JesTeNbHOCTU W (Wiu)  cdepsl
npoecCHOHABHON ~ JACATEIBPHOCTH, B  KOTOPBIX  BBITYCKHUKH, OCBOMBIIIHC
IporpaMmMmy, MOTYT OCYIIECTBIISITh MPO(ECCHOHAIBHYIO AEITETbHOCTB:

- 06 Ceazb, unopmayuoHusvie U KOMMYHUKAYUOHHbIE MeXHOI02uu (6 cgepe
NPOEKMUpoB8anus,  paspabomku,  GHeOpeHus U  IKCHIyamayuu  cpeocms
BLIYUCTUMENbHOU — MEeXHUKU U UHMOPMAYUOHHBIX — CUCeM, YAPAGIeHUsl  UX
HCUSHEHHBIM YUKTIOM,).

1.3. K OCHOBHBIM 3ajayaM H3Y4YEHHUS IUCIUIUIMHBI OTHOCUTCA MOATOTOBKA
oOyyarommxcsi K  BBIIOJHEHUIO TPYIOBbIX (YHKIUNA B  COOTBETCTBUU C
npo¢eCCUOHATILHBIMU CTaHAAPTAMU:



HaumenoBanmue
npogdeccuoHAIbHBIX
cranaaprtos (I1IC)

Koa, HamMeHOBaHHE H
YPOBEHb
kBaaupukanun OTD,
Ha KOTOpbIe
OPUEHTHPOBaHA
JUCHMIINHA

Koa n HamMeHOBaHUE TPYIOBBIX
(GyHKUM, HA KOTOPbIE
OPUEHTHPOBAHA IMCUMILINHA

06.025
MNMpodeccroHanbHbIV
CcTaHaapT «Cneynannct
no An3anHy
rpaduryecknx
NONb30BaTENbCKNX
nHTepdencosy», yTB.
npMKasom
MwunHucTepcTBOM TpyAa
1 coUManbHOM 3aLLMNThI
P® 29 ceHTs6ps 2020
Ne 671H

D

SBpucTNYeckas
oLieHKa
rpaduyeckoro
No/1b30BaTe1bCKOro
nHTepdeinca

D/01.6 ®opmManbHasa oueHKa
rpaduyeckoro
No/b30BaTeNbCKOro nHTepdenca
D/02.6 AHann3 aaHHbLIX O
AeNCTBUAX NoNb30BaTenen npu
paboTte c nHTepdencom

06.015
MNMpodeccroHanbHbIV
cTaHAapT «Cneunannct
No NHPOPMaLMOHHbBIM
cucTeMam»,
yTBEepPXAEeHHbIN
NpMKa3om
MwnHucTepcTBa Tpyaa n
coumranbHOM 3alnThI
Poccuinckon
Pepepaymm ot
18H0s16ps1 2014 1. Ne
896H
(3aperncTprpoBaH
MunHucTepcTBOM
rocTnumm Poccniickon
Pepepauymm 24
Aekabps 2014r.,
perncTpaumoHHbIn No
35361)

C

BbinonHeHue pabot
1 yrnpaBneHne
pabotamu no
CO34aHUI0
(Mogmdunkaumm) n
COMpPOBOXAEHNIO
nc,
aBTOMATU3VPYHOLLINX
3a4aum
OpraHmM3auMoHHOro
yrnpaBieHus n
H6U3Hec-npoLeccol

C/14.6

Pa3zpabotka apxutextyps UC

C/15.6

Pa3pabotka nporotunos UC

C/16.6

[IpoextupoBanue u nuszain C

C/18.6

OpraHu3almoOHHOE U TEXHOJOTHYECKOe
obecrieueHne KOJMPOBAHUSA Ha S3BIKAX
MPOrPaMMHUPOBAHUS

1.4. Komnerenuuu oOywaromerocs, (GpopmMupyemble B pe3yiabTaTe OCBOCHHUS

JUCHUITIIMHBI




HaumeHnoBanme Kon u Koa u HaumeHoBaHue IlepevyeHb NJIaHUPYEMBIX
KATEeropuu HANMEHOBaHHE HHIUKATOpPA pe3yJbTaTOB 00y4YeHHUs
(rpynmer) KOMIIeTeHIN I AOCTHIKEHHU S
KOMIIeTEeHIN i KOMIIETEHIIN T
CucreMHoe 1 VYK-1. Cnocoben VK-1.1. Ananusupyert | Ha yposHe 3HaHui:
KPUTHYECKOE OCYIIECTBIIATH MOWCK, | 3a7ady, BbIIeNnss ee | 3HaTh ocoOeHHOCTH cOopa 1
MBIILICHHE KPUTHYECKUH aHanu3 | 6a3oBbIe 00paboTKN HHPOPMALTUH
Y CUHTE3 COCTaBJISIFOIIINE MaTEeMaTHYECKUMH METOJITaMU
rH(pOpMaIHH, Ha YposHe YMeHUll:
MIPUMEHSTh YMeTh BBIACIATH TJIaBHOE B
CUCTEMHBII TTOIXO HCTOYHUKAX WHPOPMAIHH IS
JUTSL PETLICHUS aHanmm3a
[TOCTaBJICHHBIX 33/1a4 Ha YPOBHe HABLIKOS:
Brnanets MeTomamu o6paboTku
“H(GOPMAIUH C TIOMOIIBIO
MaTEeMaTHKH
VYK-1.2. OcymiecTBisieT | Ha yposHe 3HAHULL:
TIOUCK, KPUTHYECKU 3HAaTh Pa3INYHBIC METOIUKU
OLIEHUBAET, 0000IIAET, cbopa nHbopMaIIH
CHUCTEMaTU3UPYET H Ha YyposHe yMeHUull:
pamKupyer YMeTh HaXOUTh ONTHMAJIbHBIC
nH(pOpPMAITHIO, MaTEeMaTHYECKUE METO/TbI
TpedyeMyto Iis 00paboTku nHpOpMAITIH
peTIeHus TIOCTABIICHHOW | HA YPOBHE HABLIKOG:
3a/1aun Bragets cucTeMHBIM ITOIXO]T
JUTSL PEILICHUS TIOCTABICHHBIX
3aJ1a4 HaIpaBJICHUsI TOATOTOBKU
YK-1.3. PaccmarpuBaer | na yposHe 3HaHuil:
Y Tpejiaraet 3HaTh CIOCOOKI ITOKCKA,
panroHalbHbIC aHanM3a ¥ CUHTE3a
BapUaHThI PELICHHUSI uHpOpMAIUH
MIOCTaBJICHHOM 3a/1aul, | Ha ypoeHe yMeHuUll:
WCTIONB3YS CHCTEMHBIH | YMeETh 1enecoo0pa3Ho
TTOIX0J], KPUTHIECKH MIPUMEHATH aHAJIU3 U CHHTE3
OIICHUBAET UX Ha YpOBHE HABLIKOS:
JIOCTOMHCTBA U Bnagets MmaTeMaTH4eCKUMH
HEJAOCTaTKH HaBBIKAMH PEIICHUS
[TOCTaBJICHHBIX 3a/]1a4
EctrectBennonayunsie | OIIK-1. Ciocoben OIIK-1.1 3uaTs: Ha ypoeHe 3HaHUI:
Y OOIEHH)XCHEPHBIE | IPUMEHSTH OCHOBBI MATEMAaTHKH, 3HaTh:
3HaHUSA €CTECTBCHHOHAYYHBIC | (DU3UKH, - muddepeHnuaIbrHOE
U OOIIEUH)XCHEPHBIC | BBIYMCIMTEIBHOM HCYHCIICHUE;
3HAHUS, METO/IbI TEXHHUKH U Ha YpOsHe YMeHUl:
MaTeMaTHYeCKOTO MIPOrPaMMHUPOBAHHS. YmMmeTs:
aHanmu3a u - HaXxOJUTh PEIICHUE 3a][a4u
MOJICTIMPOBAHUS, WJIHM JIOKA3aTeIbCTBO
TEOPETHUECKOTO U TEOPEMBI;
IKCIIEPUMEHTAIEHOTO Ha YPOBHE HABLIKOB:
HCCIIeJOBaHUS B Bnaners:
po(eCcCHOHANTBHOMN - HaBBIKaMU pPEIICHUs 33734 Ha
eI TeTFHOCTH JIOKa3aTeIbCTBO;

- HaBBIKAMH JI0OKa3aTeIbCTBA
OCHOBHBIX TEOPEM;

- HaBBIKaMU TTOUCKA PEIICHUS
3aJ1a4 WM JI0Ka3aTeIbCTBA




TeOpeM

OIIK-1.2 YMeTs:
pelaTh CTaHAapTHHIE
poeCCHOHANIbHBIC
3aJlauM C IPUMCHEHUEM
€CTeCTBEHHOHAYYHBIX H
00IIEenHKECHEPHBIX
3HaHUM, METOI0B
MaTeMaTHYECKOTO
aHanmm3a u
MOJICITMPOBAHUSI.

Ha YPOBHEe 3HAHUIL:
3HaTh:
- HHTETPATbHOE NCUUCIICHHE;
- METOJIbI PEIICHUS
madepeHImaTbHBIX
YpaBHEHHU;
- TeopHIo QyHKIUH
KOMILJIEKCHOTO TIEPEMEHHOT0;
- ALl U X TIPUMCHEHNE
HA YpoBHe YMEHULL:
YMeTh NPUBOUTH TPUMEPHI
Y KOHTPIPUMEPHI K
OCHOBHBIM OTIPEJICIICHUSM H
TeopeMaM Kypca MaTeMaTHKH
HA YPOBHE HABLIKOB:
Bnanets MaTeMaTHuueCcKoOM
CHUMBOJIMIKOM JIJIS1 BEIPAXKCHUS
KOJIMYECTBEHHBIX U
KayeCTBEHHBIX OTHOILIEHHUH
00BEKTOB

OIIK-1.3 UmeTh
HABBIKU:
TEOPETHUECKOTO U
9KCTIIEPUMEHTATBHOTO
HCCIIeIOBaHUS
00BEKTOB
poeCCHOHAIIbHOM
JEATENbHOCTH.

Ha YpoeHe 3HAHUIL:

3HaTh TEOPHUIO BEPOSITHOCTEH;
HA YpOoBHEe YMEHULL:

VYMeTh caMOCTOATEILHO
HCIO0JIb30BAaTh MATEMAaTUUECKHUI
amnmapar, CoJlepKaluics B
JIATEPATYPE 110 TIPHUKIIATHBEIM
HayKaM, pPacIIUpITh CBOU
MaTeMaTHYECKHE MMO3HAHUA,
Ha YPOBHE HABLIKOB:

Brnanets nepBUYHBIMU
HaBBIKAMH U OCHOBHBIMU
METOIaMH PEIICHUS
MaTEeMaTUYECKUX 3a7a4 13
OOILIENHKEHEPHBIX
CIIENUAJILHBIX TUCIUIIINH
PO UITH3AIHY.

2. Mecro nucuuninHbl B cTtpykrype OITOII

JucnunnuHa  «/luckperHas  mMaremMaTHKa» — peaau3yercsi B
«Obs3arenbHas yacTh biioka 1» mporpaMmmMbl OakajiaBpuara.

JucuuminHa npenogaeTcss o0yJaromuMcs 1Mo ouyHor gopme obyueHust B 4-Mm
CeMEecCTpe, Mo 3a04HOM (hopme 00yUueHus B 5 cemecTpe.

JucunminHa «JluckpeTHas MaTeMaTUKa» SIBISIETCA MPOMEKYTOUYHBIM 3TalloM
dbopmupoBanus kommnerennuii YK-1, OIIK-1 B npouecce ocroenust OTIOI.

Jucuuminna «J{uckpeTHas MaTeMaTHKa» OCHOBBIBAETCS HA 3HAHUSIX, YMEHUSIX
W HaBBIKaX, NPHOOPETCHHBIX TMPU W3YYCHUH JAUCIUIUIMHBI «MareMatukay,
«Dusuka», «Teopernueckass MEXaHHKa» W SBISIETCS MNPEALIECTBYIOIIECH s
u3yueHus: ucuuiuiniH  «MHTepHeT-TexHOomoruny, «OmnepaluoHHbIE CUCTEMBbDY,
«CTpYKTYpBI U aJITOPUTMBI 00paOOTKU JaHHBIX.

paMKax



dopMoil MPOMEKYTOUHONU aTTECTAI[MU 3HAHWK OOy4aeMbIX MO OYHOU (opme
oOy4YeHMsI SIBISIETCS 3a4eT B 4-M ceMecTpe, 1Mo 3a09HON (hopme oOydeHHs — 3a4eT B 5-
M ceMecTpe.

3. O0beM AUCHUIIIIHHBI
OO6miast TpyAOEMKOCTb JUCIUIUIMHBI COCTaBIISIET 3 3a4yeTHblC enuHuilbl (108

aKaJICMUYCCKHMX Yaca), B TOM YHCIIe
o4yHasa ¢opma obyyeHus:

Cemectp 4
JICKIINHA 18
J1a00paTOPHBIC 3aHITHS -
CEMHUHAPbI M MPAKTUICCKUE 3aHATHS 18

KOHTPOJIb: KOHTaKTHasl paboTa

KOHTPOJIb: CAMOCTOATCIIbHAA pa6 oTa

pacueTHO-rpadudecKkre paboThl, KypCcOBbIe paOOTHI (ITPOCKTHI): KOHTAKTHAs paboTa -

pacueTHo-rpaduueckue padoThl, KYpCOBBIE paOOTHI (IPOSKTHI): cCaMOCTOATEIbHAs paboTa -

KOHCYJIbTaINH
Konmaxkmmnas paboma 36
Camocmosmenvras paboma 72
Bua npoMexxyTouHoit arrectanuu ((opMa KOHTPOJIs): 3a4eT
3a04Han popma obyyeHus:
CemecTtp 5
JEKLIHUH 6
J1a00paTOPHBIE 3aHSITHS -
CEMUHAPHI M MPAKTUICCKUE 3aHATH 6

KOHTPOJIb 4

pacueTHO-Tpaduyeckre paboThl, KypcoBble paboTHI (TPOEKTHI): KOHTAaKTHast paboTta

pacueTHO-rpaduueckue paboThl, KypcoBble pabOoThI (IPOEKTHI): caMOCTOATEIbHAs paboTa

KOHCYJIbTAIIH
Konmaxmnas paboma 12
Camocmosmenvras paboma 92

Bug npomexxytouHoit artectanuu ((popMa KOHTPOJIs): 3a4eT
4. Conep:xxanme TMCHUILVINHBI, CTPYKTYPHMPOBAHHOE 10 TeMaM (pa3aesiam)

Ounas dopma 00ydeHust:

KomnaecTBo g4acoB
Kon nunaukatopa
Tema (pazaen) FOHTARTHAA b 362:;1"% ——| camocroste JOCTHKEHU]
JIeKIU | J1abOpaTOpPHBI - qpe cx JIbHas KOMITETEHIIUN
u € 3aHATHUSA - pa60Ta
DJIEMEHTHI TEOPUU MHOKECTB VK-1.1,1.2, 1.3,
2 - 2 12 OIIK-1.1, 1.2,
1.3
KomMOuHaropuka. VK-1.1,1.2, 1.3,
KomOunaTopHble 3a1auu 2 - 2 12 OIIK-1.1, 1.2,
1.3
OCHOBBI MaTEMaTHYECKOM 4 - 4 12 VK-1.1,1.2, 1.3,
JIOTHKH OIIK-1.1,1.2,




1.3
Jloruka npenukaTon VK-1.1, 1.2, 1.3,
4 - 4 12 OIIK-1.1, 1.2,
1.3
DJeMeHTHI Teopuu TpadoB YK-1.1, 1.2, 1.3,
4 - 4 12 OIIK-1.1, 1.2,
1.3
DJIEMEHTHI TEOPUHU AITOPUTMOB VK-1.1,1.2, 1.3,
2 - 2 12 OIIK-1.1, 1.2,
1.3
VK-1.1, 1.2, 1.3,
KonTpons (3auer) OIIK-1.1, 1.2,
1.3
UTOoro 36 72

3aounas ¢gopma o0OyueHus:

KonnuectBo yacoB

Kon nnaukaropa
Tema (pazaen) KOHTaRHa paGS:;HHa —— camocrodte JOCTYKEHUI
e npaxmqpecm JIbHaA KOMIIETEHI[UI
it € 3aHATHS J— pa60Ta
DJIEMEHTBI TEOPUU MHOKECTB VK-1.1,1.2, 1.3,
2 - 2 15 OIIK-1.1,1.2,
1.3
KomMOuHatopuka. VK-1.1,1.2, 1.3,
KomOuHnaropsblie 3a1aun 2 - 2 15 OIIK-1.1, 1.2,
1.3
OCHOBBI MATEMATUUECKOM JIOTUKHU VK-1.1, 1.2, 1.3,
2 - 2 15 OIlK-1.1,1.2,
1.3
Jloruka npenukaros VK-1.1, 1.2, 1.3,
- - - 15 OIIK-1.1, 1.2,
1.3
OnemMeHTHI Teopuu rpados VYK-1.1, 1.2, 1.3,
- - - 16 OIIK-1.1, 1.2,
1.3
DJIEMEHTHI TEOPUHU AITOPUTMOB VK-1.1, 1.2, 1.3,
- - - 16 OIIK-1.1,1.2,
1.3
VK-1.1, 1.2, 1.3,
KonTpons (3auer) 4 OIlK-1.1, 1.2,
1.3
HUTOI'O 12 92

5. OOpa3zoBare/ibHbIe TEXHOJIOTHMH, IpPHUMEHsieMble IIPH OCBOCHHMHU
AUCHUTITHHBI

Meronuka mpenojaBaHus JUCLUUIUIMHBI M peau3alus KOMIIETEHTHOCTHOIO
MOJIX0/1a B M3JIOKEHUHU U BOCIPUATUU MaTepHalia MpeayCMaTpUBaeT UCIOJIb30BAaHUE
cienyromux (GopM NOpOBENEHUS TPYINIOBbIX, WHIUBUIYAIbHBIX, ayAUTOPHBIX



3aHSATHM B COYETAaHUM C BHEAYJIUTOPHOW paboTOW C 1enpio (HOPMHUPOBAHUS U
pa3BuUTHs POheCCHOHATBHBIX HABBIKOB 00YyYaIOMUXCs: pedeparsl, TECTHI, OMPOCHI.

6. IIpakTyeckasi NOAroTOBKA

[TpakTrueckass TOATOTOBKA pEaM3yeTcsl MyTeM MPOBEICHUS TPAKTUICCKUX
3aHIATHH, TIPEIyCMaTPUBAIOIINX YYaCTHE OOYYaIONTUXCS B BBITIOJIHGHUH OTICIBHBIX
AJIEMEHTOB pPaboT, CBSA3aHHBIX C Oyaymied mnpodeccuoHaaIbHON AESTEIbHOCTHIO.
OO0beMm 3aHsATHH B (pOopMe MPAKTUYCCKON MOJATOTOBKH COCTaBisieT 4 daca (110 OYHOM
dbopme oOyueHnus ), 2 yaca (1Mo 3a04uHor popme oOydeHUS).

OyHan ¢opma obyyeHus:

Kon nunaukaTtopa
Konnuects ®dopma o
Bun 3anstus Tema 3aHATHSA JOCTI>KEHUN
0 4acoB MIPOBEACHUS
KOMIICTCHIITMH
KonunpoBanue nanHbIx NHaveuayans
MpakTnyeck
oe 3ajaHue 4 HaA VK-1.1, 1.2, 1.3,
1 camoctosTens | ONK-1.1,1.2,1.3
Hasa paboTa
3aoyHan popma obyyeHus:
Konuuects dopma o v
Bup 3ansaTus Tema 3aHATHS JOCTHKEHUH
0 4acoB MIPOBEACHUS
KOMIICTCHIIMH
Koauposanue 1aHHbIX NHaBUAYansH
MpakTnyeck
oe 3ajaHue o) an VK-1.1, 1.2, 1.3,
1 camoctogatensH | OIIK-1.1,1.2,1.3
as paboTa

7. YdeOHO-MeTOAMYECKOEe oO0OecledYeHHe CaMOCTOATEJbHOH PadoThl
CTYEHTOB

CamocTosiTenbHass paboTa CTYIEHTOB INMPEAyCMOTpEHa y4eOHBIM IUIAHOM I10
TUCITUTUIMHE B 00BbeMe 72 Yaca mo o4HOM ¢dopme oOyueHus, 92 yaca MO 3a0YHOM
¢dopme oOyuenus. CamocTosiTeNbHAasE padoTa peann3yercss B paMKax MNpOrpaMMBbl
OCBOEHUS TUCUUIUIMHBI B CIIEAYIOMUX (popmax:

- paboTa ¢ KOHCIIEKTOM 3aHsATUs (00paboTKa TEKCTA);

- paboTta HaJ yueOHBIM MaTepUaIoM YUYeOHUKa;

- MpopaboOTKa TEMATHUKU CAMOCTOSITENILHON paboThI;

- HanucaHnue pedepara;

- nouck upopmanuu B cetu «HTEpHET» M NIUTEpaTYpE;

- pelIeHne NPaKTUIECKUX 3a/1ay;

- BBITIOJTHEHUE KOHTPOJIBHBIX 3aJIaHUN;

- IOATOTOBKA K cllaye 3ayera.

CamocrosiTenbHass paboTa TMPOBOJUTCS C LENbIO: CHUCTEMATH3alUuUd U
3aKpEIUICHUST TOJyYEHHBIX TEOPETUYECKUX 3HAHUW M MPAKTHYECKHX YMEHUH
OOyJarommxcs; YIIIyOJNeHUs W pacIIUpeHHs] TEOPETHMYECKUX 3HAHUW CTYJIEHTOB,;
dbopMupoOBaHUA YMEHHH HCIOIB30BaTh HOPMATHBHYIO, IMPABOBYIO, CIIPABOUYHYIO




JOKYMEHTAIMIO, YUeOHYI0 U CIIELUaIbHYIO JIUTEPATypy; Pa3BUTHS MO3HABATEIbHbIX
CIOCOOHOCTEM M aKTMBHOCTHM  OOYyYaloOlIUXCS: TBOPYECKOW  WHUIMATHBBHI,
CaMOCTOSITEIBHOCTHA, ~ OTBETCTBEHHOCTH,  OPraHM30BAaHHOCTH;  (POPMUpPOBAHHUE
CaMOCTOATEIbHOCTH MBIILJIEHUS, CIIOCOOHOCTEM K CaMOpAa3BUTHIO,
COBEPILIEHCTBOBAHUIO M CaMOOpraHu3anuu; QopMupoBaHus NpodhecCHOHATbHBIX
KOMITIETEHLINI; Pa3BUTHIO UCCIIEA0BATEILCKUX YMEHUMN CTYIE€HTOB.

@®opMbI U BHIBI CAMOCTOSITEIbHOM pabOThl CTYJEHTOB: YT€HHE OCHOBHOM U
JOTIOJTHUTENBHOW JIMTEpaTypbl — CaMOCTOSATEIbHOE U3y4YeHHEe MaTepuana 1o
PEKOMEHIYEMBIM JINTEPATYPHBIM UCTOYHUKAM; paboTa ¢ OMOIMOTEYHBIM KaTaJOroOM,
CaMOCTOSITENIbHBIA MOJ00p HEOOXOAMMON JUTEepaTyphl; paboTa cO cIoBapeM,
CIPAaBOYHUKOM; TIOMCK HeoOxoaumoW wuH(opmanmuu B cetu VIHTepHeT;
KOHCIIEKTUPOBAaHUE HCTOYHUKOB; pedepupoBaHUE HCTOYHUKOB; COCTaBJICHUE
AHHOTALIMKM K MIPOYUTAHHBIM JINTEPATYPHBIM MCTOYHHUKAM; COCTABJICHHUE PELICH3UN U
OT3bIBOB Ha MPOYMTAHHBIM MaTepuall; COCTaBJIeHHE 0030pa MyOJMKAIMid 10 TeMe;
COCTaBJIICHHE U  pa3padOoTKa TEPMHUHOJIOTMYECKOrO  CIOBaps;  COCTaBJICHUE
XPOHOJIOTMYECKOW Tabmuupl; cocraBieHue Oubamorpapuu (6mdbamorpaduyeckon
KApTOTEKH); MOATrOTOBKA K pa3IMYHbIM (QopMaM TEKylled U MNPOMEXYTOUHOU
arrecTali (K TECTUPOBAHMIO, KOHTPOJBHOM paboTe, 3a4eTy); BBINOJIHEHUE
JIOMAIIIHUX KOHTPOJBHBIX pPabOT; CaMOCTOSITENIbHOE BBIMOJHEHUE MPAKTHYECKHUX
3aJlaHui PenpOAYKTUBHOTO THMa (OTBETHI Ha BOIPOCHI, 3a/1a4d, TECTHI; BBIIIOJIHEHUE
TBOPUYECKUX 3aJaHUMN).

TexHosorus opraHu3aluy CaMOCTOATEIbHONW PabOThl 00YUYaOIIUXCSl BKIFOYAET
UCIOJb30BaHUE HMH(POPMALMOHHBIX U  MaTepHAIbHO-TEXHUUYECKUX  PECYpPCOB
00pa3oBaTEILHOTO YUPSKACHUS: OMOIMOTEKY C YHUTAJbHBIM 3aJI0M, KOMITBIOTEPHBIC
KJIacChl C BO3MOXXHOCTbIO paboTsl B HWHTepHer; ayautopuu (KJIaccel) MAJis
KOHCYJIbTALIMOHHOM JI€SITEIbHOCTH.

[lepen BeIMONHEHHEM OOYYAIOMIMMUCS BHEAYIUTOPHOM CaMOCTOSTEIbHOMN
paboThl IpenojaBaTeab MPOBOJUT KOHCYJIbTHPOBAHUE 110 BBIIIOJHEHHUIO 33JIaHUA,
KOTOpPBIM BKJIIOYAaeT Uelb 3aJaHusl, €ro COJEp)KaHMs, CPOKU BBIIOJHEHUS,
OpPUEHTUPOBOYHBII 00bEM pabOThI, OCHOBHBbIE TPEOOBAHUS K pe3yJibTaTaM padoThl,
KpUTEpPUU OLEHKU. Bo Bpems BbINOJHEHUS OO0Yy4YaloUMUCS BHEAYIUTOPHOU
CaMOCTOATENbHON PabOThl U MPU HEOOXOAUMOCTH MPENOJaBaATEIh MOKET IPOBOIUTH
WHIUBUyAJIBHBIE U TPYNIIOBBIE KOHCYJIBTALNH.

CamocrosiTenbHass paboTa MOXKET OCYLIECTBIATbCS WHIUMBUIAYAJIbHO WU
rpynnaMu o0ydaroumxcs B 3aBUCUMOCTU OT LEJIH, 00beMa, KOHKPETHON TeMaTHKU
CaMOCTOSITENIbHOU pabOThl, YPOBHSI CJIOKHOCTH, YPOBHSI YMEHUN 00yUarOIUXCH.

Kontpons  camocrosiTenbHOM — pabOThl  CTYJEHTOB — IpElyCMaTpUBAET:
COOTHECEHHUE COJAEP KaHUS KOHTPOJIS C IeNIIMU 00y4YeHUS; OObEKTUBHOCTH KOHTPOJIS;
BAJIUAHOCTh KOHTPOJIS (COOTBETCTBHE NPEIBSABISAEMBIX 33aJaHUA TOMY, YTO
MpeanoyiaraeTcsi MNpOBEpUTH); AUPDEPEHIINAIUI0  KOHTPOJIbHO-U3MEPUTEIBHBIX

MaTepHUasoB.
@opMBbI  KOHTPOJISI  CAMOCTOSITEJILHOM  pabOThI: MPOCMOTP U  MPOBEpKa
BBITIOJTHEHUS ~ CaMOCTOSATENIbHOM  paboThl  MpernojaBaTeieM;  OpraHU3allus

CaMOIIPpOBEPKH, B3aMMOIIPOBCPKU BBLIIIOJHCHHOI'O 3aJlaHHA B TI'PYIIIC, 060y)KlI€HI/IC
PE3YIILTATOB BBIIIOJTHEHHOU pa6OTLI Ha 3aHATHH; IIPOBCACHUC ITMCBMCHHOT'O OIIPOCA,
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NPOBEJICHUE YCTHOTO OIPOCa;

opraHm3anusa MW IIPOBCACHHC HWHIAWBHUIYAJIbHOI'O

co0OeceoBaHusT; OpraHU3aIlKs 1 MPOBeeHNE COOeCeIOBAaHUS C TPYIIION.

Ne
w/n Buj yueoHo-MeTOqHYECKOT0 00ecTeYeHus!
1. | Bonpocsl 11 caMOKOHTpPOJIS 3HAaHUI
) TunoBsie 3agaHus A1 MPOBEACHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH 00YyJarOITUXCsl
" | (TecroBsle 3amaHus, TeMaTUKa JOKJIAIOB U pedeparos, PI'P)
3 3aiaHust IS IOJITOTOBKY K TTPOMEKYTOYHOM aTTECTAIMH 110 TUCITUTUTHHE

(Bormpocs! k 3a4ety)

8. ®oHA OLEHOYHBIX CPEACTB /ISl NPOBeAEHHS] TEKYIIero KOHTPOJIs
yCIeBaeMOCTH, IPOMEKYTOYHOH aTTeCTAIUM 10 UTOTAaM OCBOEHHS U CIUILINHBI
8.1. [TacnopTt oHIa OLIEHOYHBIX CPEACTB

MHOMXCCTB

OCYIIECTBIISTH TIOUCK,
KPUTUYECKUI aHaIU3 U
CHHTE3 HH(OpManu,
TIPUMEHATH CUCTEMHBIN
TIOJIXO[ JUISl PEILICHUS
MOCTABJICHHBIX 33/1a4
OIIK-1. Cniocoben
MPpUMCHATH
€CTECTBEHHOHAYYHbIEC U
oOIIenHXeHepHBIE
3HAHMSI, METO/IBI
MaTeMaTH4ecKoro
aHaIM3a U
MO/JIETTMPOBAHNS,
TEOPETHYECKOTO U
IKCIIEPUMEHTAILHOTO
HCCIIEIOBAHNS B
mpo¢ecCHOHATBFHON
JeITeIBHOCTH

Ne KOHTpOJ‘II/IpyeMLIe pa3acibl KO[[ 1 HAMUMEHOBAHUEC I/IHI[I/IKaTop JOCTHUKCHUA HanmenoBanune
(TeMBI) JUCHUIIIINHBI KOMIICTCHIITUN KOMIICTCHIIUN OLCHOYHOI'O
cpencTBa
1 DNEeMEHTHI TCOPHH VYK-1. Cnocoben VK-1.1. Ananuzupyet Omnpoc, pe(bepaT’

3a/1a4y, BBIICISS e
0a30BBIC COCTABIIAIONINE
VK-1.2. OcymecTBnser
TIOWCK, KPUTUIECKU
OIlCHMBAET, 0000IIacT,
CUCTEMATH3HUPYET U
pamxupyet HHPOPMAIHIO,
TpeOyeMyo JJIsl peLIeHUs
MOCTaBJICHHOM 3a1a4n
VK-1.3. PaccmarpuBaet u
mpejuiaract
parroHaIbHBIC BAPHAHTHI
pCIICHHSI TOCTABICHHON
3aJ1auu, UCIOJb3Y S
CHCTEMHBIHN TTOJXO0/I,
KPUTHUYCCKU OUCHUBACT UX
JIOCTOUHCTBA H
HEJ0CTaTKH

OIIK-1.1 3HaTh: OCHOBEI
MaTeMaTHKH, (HU3HKH,
BBIYHMCIUTETLHON TEXHUKH
U TIPOTPaMMHUPOBAHUS.
OIIK-1.2 YmeTh: pemathb
CTaHIapTHHIC
npodeccunoHaIbHEIC
3a/1a41 C IPAMCHEHUEM
€CTECTBCHHOHAYYHBIX U
00IeMHKEHEPHBIX
3HAHUI, METOJ0B
MaTeMaTHYECKOTO aHaIn3a
Y MOJICITUPOBAHHUS.
OIIK-1.3 MMeTh HAaBBIKH:

TEOPETHUECKOTO u
9KCIIEPHMEHTATBHOTO
ucciaeoBaHus  0OBEKTOB
poQeCCHOHATHHOM

JACATCIBHOCTH.

TECT, OK3aMCH
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KOM6I/IHaTOpI/IKa. VK-1. Cnocoben YK-1.1. Ananusupyer Omnpoc, pe(bepaT’
KoMGHHATOPHBIE OCYIECTBIATE MOHCK, 3a/1a4y, BBIACISIS €€ TECT, FK3aMEeH
KPUTHYCCKUHA aHATTU3 1 0a30BbIC COCTABIIAIONIIEC
3aJa4uu
CHHTE3 HHPOPMAITHH, VK-1.2. OcymecTBuser
MPUMEHSTH CUCTEMHBIN MOWCK, KPUTUICCKU
TTOJTXO JUTSL PEIIICHUS OIlCHHMBAeET, 0000IIacT,
MOCTABJICHHBIX 33724 CUCTEMAaTH3HPYET U
OIIK-1. Ciocoben pamKupyeT HHPOPMAITHUIO,
TIPUMEHSATh TpeOyeMyro I peLIeHus
€CTECTBCHHOHAYYHBIC U MOCTABJICHHOMN 3a1a4K
oOIIenHXeHepHBIC VK-1.3. PaccmarpuBaeTr u
3HAHUS, METOJBI mpeuiaraeT
MaTEeMaTHYECKOTO palMOHaTBHBIC BapPHAHTHI
aHam3a u peIICHNsI  MTOCTABICHHOW
MOJICTUPOBAHHUS, 3a/1auu, UCTIONB3Ys
TEOPETUICCKOTO U CUCTEMHBIN MOJIX O,
SKCIEPUMEHTAIEHOTO KPUTHYECKH OLIEHUBACT MX
HCCIIeIOBaHUS B JTOCTOMHCTBA u
po¢eCCHOHATBHON HEIOCTATKU
EATENLHOCTH OIIK-1.1 3HaTh: OCHOBEI
MaTeMaTHKH, (HU3UKH,
BBIYUCITUTECIFHON TEXHUKH
U IIPOrPaMMHPOBAHUS.
OIIK-1.2 Ymets: pemats
CTaHJapTHBIE
npodeccnoHaIbHbIC
3a]a9u ¢ IPUMEHEHUEM
€CTECTBEHHOHAYYHBIX 1
00IIeMHKEHEPHBIX
3HAHHI, METOJ0B
MaTeMaTHYECKOTO aHaIH3a
1 MOJICTTHPOBAHUSI.
OIIK-1.3 imeTb HaBBIKU:
TEOPETHIECKOTO U
SKCIICPUMEHTATBHOTO
HCCIIeIOBaHHUA 00BEKTOB
npoQeCCUOHATBHON
JIESITETBHOCTH.
OCHOBBI VK-1. Cnocoben VK-1.1. Ananusupyer Omnpoc, pe(bepa'r,
MaTEMATHYECKOI OCYILECTBIIATH TTOHCK, 3a/1a4y, BBIICISS ee TeCT, YK3aMeH
KPUTHUYCCKUIA aHATTU3 1 0a30BbIC COCTABJISIONIIC
JJOTUKHN

CHHTE3 MH(POPMAITHH,
MPUMEHSTH CHCTEMHBIN
MOAXOJ TSl PeLICHHS
IIOCTABJICHHBIX 3aa1a4
OIIK-1. Ciocoben
TIPUMEHSITh
€CTECTBEHHOHAYYHbIE
00IIeHHKEHEPHBIC
3HAHWS, METOJIBI
MaTeMaTHYECKOTO
aHaIN3a 1
MOJICITUPOBAHUS,
TEOPETUYECKOTO U
9KCIIEPUMEHTAILHOTO
HCCIIEIOBaHMS B
mpo¢eCCHOHATFHON
JEeATENLHOCTH

VK-1.2. OcymectBnser
TIOUCK, KPUTHYECKH
OIICHHBaeT, 0000IIaceT,
CHUCTEMATU3UPYET U
pamxupyet HHPOPMAIHIO,
TpeOyeMyTo I PEeIICHNUs
MOCTaBJICHHOM 3a/1a4n
VK-1.3. PaccmarpuBaer u

npeajgaraer
palMoOHaJIbHbIE BapUaHTHI
pelIeHHus  MOCTaBJICHHOMN
3a71a4u, WCTIONb3YS
CHUCTEMHBIN MOAXO/I,
KPUTUYECKH OLIEHUBAET UX
JIOCTOMHCTBA u
HEJOCTATKH

OIIK-1.1 3HaTh: OCHOBBI
MaTeMaTHKH, HU3UKH,
BBIYUCITUTEIIBHOW TEXHUKH
Y IPOTpaMMHUPOBAHUS.
OIIK-1.2 YMmets: pemats
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CTaHIapTHBIC
npodeccroHanbHbIe
3324y C MPUMEHEHHEM
€CTECTBEHHOHAYYHBIX U
00IIEeMHKEHEPHBIX
3HAHHM, METOJ0B
MaTeMaTHYECKOI'0 aHaIn3a
Y MOJICTTUPOBAHUSI.
OIIK-1.3 VMMmeTh HaBBIKU:

TEOPETUICCKOTO u
IKCIEPUMEHTAIILHOTO
HUCCIENOBaHUA OOBEKTOB
npoQeCCuOHATBHOMN
JIeATETHBHOCTH.

Jloruka npeaAnKaToOB

VYK-1. Cnocoben
OCYLIECTBIISITH IOUCK,
KPUTUYECKUI aHaIU3 U
CUHTE3 UHPOpMAITUH,
TIPUMEHSATH CUCTEMHBIN
TIOJXO JUISl PEICHUS
MOCTABJICHHBIX 33/1a4
OIIK-1. Ciocoben
MPpUMCHATH
€CTCCTBCHHOHAYYHBIC U
oOIIenHXeHepHBIE
3HAHMS, METO/BI
MaTeMaTH4ecKoro
aHaIN3a U
MO/JIETTMPOBAHNS,
TEOPETHYECKOTO U
IKCIIEPUMEHTAILHOTO
HUCCIICAOBAHUA B
mpo¢ecCHOHATBFHON
JeATEIBHOCTH

VYK-1.1. Ananusupyer
3a/1a4y, BBIICIISIS €€
0a30BbIC COCTABJISAIOIINE
VYK-1.2. OcymecTBuser
TIOWCK, KPUTUIECKU
OILICHUBAET, 0000IIIacT,
CUCTEMATH3HUPYET U
pamKupyeT HHPOPMAIHUIO,
TpeOyeMyo JJIsl peLIeHUs
MOCTaBJICHHON 3a7ja4u
VYK-1.3. PaccmarpuBaer u
npeajaraer
palroHaIbHBIC BapPHAHTHI

peIIeHNs]  MMOCTABICHHOW
3aJ1a4H, WCIIOJIB3YS
CHCTEMHBIN MOJXO.,
KPUTHUYECKH OIICHUBAET UX
JIOCTOMHCTBA u
HEJIOCTaTKH

OIIK-1.1 3HaTh: OCHOBBI
MaTEeMaTHKH, (HU3HKH,
BBIYUCIIUTEIIEHON TEXHUKH
U IIPOTPaMMHUPOBAHUS.
OIIK-1.2 VMmets: pemats
CTaHIapTHHIC
npodeccroHanbHbIe
3a/1a4d C IPAMCEHEHHEM
€CTECTBEHHOHAYYHBIX 1
00IeMHKEHEPHBIX
3HAHHM, METOJ0B
MaTeMaTHYECKOI'0 aHaIn3a
Y MOJICTTUPOBAHUSI.
OIIK-1.3 MMeTh HaBBIKH:

TEOPETUICCKOTO u
IKCIEPUMEHTAIILHOTO
HWCCIENOBaHUA OOBEKTOB
pogeCCuOHATBHOM
JIEATENHHOCTH.

Omnpoc, pedepar,
TECT, IK3aMeH

DeMEeHTBI TEOpUH
rpa¢oB

VYK-1. Cnocoben
OCYIIIECTBIIATH MOKCK,
KPUTUUECKUH aHAIU3 U
CHHTE3 HH(OpMaInH,
MIPUMEHSATh CHCTEMHBIN
MOJIXO[ JUTsl PEIICHUS
MOCTABJICHHBIX 3a/1a4
OIIK-1. Ciocoben
MPpUMCHATH
CCTECTBCHHOHAYYHBIC U

VK-1.1. Amammsupyer
3a/1a4y, BBIICIISIS ¢
0a30BBIC COCTABJISAIONINE
VK-1.2. OcymecTBiser
MOUCK, KPUTUYECKH
OIIEHUBAET, 0000IIAET,
CUCTEMATH3HUPYET U
pamKupyeT HHPOPMAITHIO,
TpeOyeMyro I PEIICHUS
MTOCTaBJICHHOH 3a/1auu

Onpoc, pedepar,
TECT, 9K3aMeH
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oOIIenH)XKeHEPHBIE
3HaHUs, MCTOIbI
MaTeMaTH4eCcKOro
aHaM3a u
MOJICITAPOBAHMUS,
TEOPETUICCKOTO H
IKCIICPUMECHTAIBHOTO
HCCIICZIOBAHUS B
npodeccuoHaTbHON
JEeSITeIBHOCTH

VK-1.3. PaccmarpuBaeT u
npejsaraet
paluoHabHbIE BapHAHTHI

pelleHus  MOCTaBJIEHHON
3ajauy, HUCHONb3YS
CUCTEMHBIN MOJIXO0J,
KPUTUYCCKU OLCHUBACT UX
JOCTOMHCTBA u
HEJIOCTATKH

OIIK-1.1 3HaTh: OCHOBBI
MaTeMaTHKH, (HU3HKH,
BBIYUCIIUTECIIBHOW TEXHUKH
U IIPOTPaMMHUPOBAHUS.
OIIK-1.2 VMets: pemats
CTaHIaPTHHIC
npodeccroHanbHbIe
3a/1a4d C MPAMEHEHHEM
€CTECTBEHHOHAYYHBIX 1
00IIenHXEHEPHBIX
3HAaHHUI, METOJIOB
MaTeMaTHYEeCKOTO aHaIn3a
Y MOJCTHPOBAHUS.
OIIK-1.3 MMeTh HAaBBIKH:

TEOPETUICCKOTO u
IKCIEPUMEHTAIILHOTO
HCCICIOBaHUs  OOBEKTOB
npodeccroHanbHOR
JIEATENBHOCTH.

DJeMeHTBl TEOpUHn
aJITOPUTMOB

YK-1. Cnocoben
OCYIIECTBIISITH IOUCK,
KPUTHUYECKUI aHaIU3 U
CHHTE3 HH(OpMaLnH,
NPUMEHATH CUCTEMHBIN
MOAXOJ JUISl PELICHHS
TIOCTABJICHHBIX 33/1a4
OIIK-1. Ciocoben
TIPUMEHS T
€CTECTBEHHOHAYYHbIE U
oO0IIenHXeHEepHBIe
3HAHMs1, METO/IbI
MaTeMaTHYECKOTO
aHAIN3a 1
MO/JIETTMPOBAHNS,
TEOPETUYECKOTO U
9KCIIEPUMEHTAILHOTO
HCCIIeJOBaHUS B
npoeCCHOHATBEHON
JeATeIbHOCTH

VK-1.1. Amamusupyer
3a51a4y, BBIICIISIS e
0a30BbIE COCTABIISAIONINE
VYK-1.2. OcymecTBiser
TIOWCK, KPUTHIECKH
OLIEHMBAET, 0000IIIAET,
CHUCTEMATH3HUPYET
pamKupyeT HHPOPMAIIHIO,
TpeOyeMyIo I PEIICHUS
MOCTABJICHHOM 3a1a4u
YK-1.3. PaccmarpuBaer u
npejsaraer
panoHaIbHBIE BapHAHTHI

pelleHus  MOCTaBICHHOMN
3ajauy, HCHONb3YS
CHCTEMHBII MOJIXO/,
KPUTUYECKH OLIEHUBAET UX
JOCTOMHCTBA u
HEIOCTAaTKU

OIIK-1.1 3HaTh: OCHOBEI
MaTeMaTHKH, (HU3HKH,
BBIYUCITUTCIIBHOW TEXHUKH
U IIPOTPaMMHUPOBAHUS.
OIIK-1.2 Vmets: pemats
CTaHJAPTHBIC
npoQeCCUOHATBHEIC
3a/1a4¥ C MPUMEHEHHEM
€CTECTBCHHOHAYYHBIX U
00IIenHXEHEPHBIX
3HAHWH, METOJI0B
MaTeMaTHYECKOIo aHaIn3a
Y MOJACTHPOBAHUS.
OIIK-1.3 MMeTh HAaBBIKM:
TEOPETUICCKOTO u

Ompoc, pedepar,
TECT, PK3aMeH
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AKCIIEPUMEHTAILHOTO
HCCIENOBaHUI OOBEKTOB
npogeccruoHaIbHOM
JIESITELHOCTH.

Jdranbl (GOpMHPOBAHMS KOMIleTeHHMHA B mpounecce ocBoennst OITOII
MPSIMO CBSI3aHBI C MECTOM JIMCIMIUIUH B 00pa3oBaTeIbHOU mporpamme. Kaxkpiii atarm
bopMHpOBaHUS KOMIETCHIIMHM, XapaKTePU3yeTCs OMNpPENEICHHBIMU 3HAHUSMU,
YMEHUSMA W HaBbIKAMU U (WJM) OMBITOM MPO(PECCHOHATBLHON NEeATeITbHOCTH,
KOTOpPBIE  OLICHMBAIOTCS B  IIPOLIECCE TEKYWIErO0 KOHTPOJI  yCIEBAEMOCTH,
MPOMEKYTOYHON aTTeCTallMi MO JUCUUIUIMHE (MPaKTUKE) U B IMPOLIECCE MUTOrOBOU
aTTECTaLUH.

JuctuminHa «JluckpeTHass MaTeMaTukay SBISAETCS MPOMEKYTOUYHBIM 3TarioM
KOMIUJIEKCA JUCLMIUIMH, B XOJE€ H3YYEHHUS KOTOPBIX Y CTYAEHTOB (POPMUPYIOTCS
komneteHiu YK-1, OIIK-1.

®opmupoBanue komnereHuui YK-1, OIIK-1 HaunHaercss ¢ u3ydYeHUs
muciuIuinebel «Martematukay, «Mudopmatuka», «HpopmanmoHHbie TEXHOIOTHNY,
«IIporpaMmMupoBaHre€ ¥ OCHOBbI  aIrOpuTMU3aLUKW»,  «BbluucauTEIbHAS
MaTeMaTUKa.

3aBepmiaercas pabora 1O (QOPMUPOBAHUIO Y CTYIASHTOB YKa3aHHBIX
KOMIIETEHIIUN MIPU MPOXOXKICHUU YUeOHON MPAKTUKHU, IPOU3BOJCTBEHHON MPAKTUKU
Y B IIOArOTOBKE U CA4Y€ TOCYAAPCTBEHHOW UTONOBOM aTTECTALIAH.

HUtoroBas ouenka cdopmupoBanHoctd kommereHumii YK-1, OIIK-1
ONpeNeNsAeTcss B IEpUOJ NOATOTOBKM M CHAYM TOCYJAPCTBEHHOM HWTOTOBOU
aTTECTALHH.

B npouecce u3ydeHusi IMCUMILIMHBI, KOMIIETEHUIMH Tak:Ke (Gopmupyercs
MOJ3TAIHO.

OcHoBHBIMH dTanamu  ¢opmupoBanus kommneTeHiuin YK-1, OIIK-1 npwu
W3YYECHHH IUCLUUIUIMHBI «J{MCKpETHass MaTreMaTUKa» SBISIETCS IOCJIEI0BATEIbHOE
U3YYCHUE COJIEPKATEIBHO CBSI3aHHBIX MEXIy CcO00H TeM y4eOHBIX 3aHATHUH.
N3yuyenue KaxaoW TeMbl TpeArnosiaraeT OBJAJIEHUE CTYyJIEHTaMU HEOOXOIUMBIMU
JEeCKpUNTOpaMu  (COCTaBIISIONIMMH)  KOMOeTeHUuid. JlJisi  OUEHKH  YpOBHS
chOpPMHUPOBAHHOCTH  KOMIIETEHIIMA B  MPOIECCE  M3YYCHHUS  JAUCIUIUIMHBI
IPELYCMOTPEHO TPOBEJIECHUE TEKYIIEro KOHTPOJISI YCIHEBAEMOCTH IO TeMaM
(pa3zenaM) AMCUMIUIMHBI M IPOMEXYTOYHOM aTTECTAlMU MO TUCLIUIUIMHE — 3a4eT.

8.2. KoHTposbHBIC 3aJaHMA M MaTepHaJibl, HEOOXOAUMbIE IJI OLUECHKH
3HAHWI, YMEeHM U HABBIKOB U (WJIH) ONBITA AeSITeIbHOCTH, XaPAKTEPHU3YIOIIHX
Tanbl (POPMHPOBAHUS KOMIIETEHIHH B NMpoLecce OCBOCHUHA 00pa3oBaTe/IbHOM
MPOrpaMMBbl

8.2.1. KoHTpoJsbHble BONpPOCHI MO TeMaM (pa3jejaM) Jisi OMPOCa Ha
3aHATHAX

| Tema (pazgen) | Bomnpocsl
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OneMEHTBI TEOPUH
MHO)KECTB

[TonsaTe MHOXeECTBA. DIEMEHT MHOXKeCTBa. [ 10 IMHOXKECTBO.
MontHocTs MHOkeECTBA. [lycToe MHOXkecTBO. PaBEHCTBO MHOXKECTB.
VYHuBepcanbHOe MHOKECTBO. Orepanuu HajJl MHOKECTBaMHU.
CrocoOsl 3a1aHUsI MHOXKECTB.

Cucrema NOJMHOKECTB MHOXKECTBA.

Anrebpa MHOXXECTB M €€ 3aKOHBI.

Bexkropsl. IIpsamoe npoussenenue. [Ipoexnus.

[Tonsitue coorBercTBusi. OOpa3 u mpoobpas.

OO6unacTs onpeeneHus U 00JI1aCTh 3HAYCHUS COOTBETCTBUSI.
CBoiicTBa COOTBETCTBHII.

[onsatue GpyHkuus.

CniocoObl 3a1anust PyHKITUH.

bunapssle onepanuu.

CRoiicTBa OMHAPHBIX OTEpaIni.

[Ipouieaypsl B anredpe: BEIYHMCIECHUE U TPeo0pa3oBaHue GOpMYyIIL.

KomMOuHaropuka.
Komb6unaropssle 3agaun

Tunsl KOMOMHATOPHBIX 3a/1a4.

[IpaBuio cyMMbI U IIpaBUIIO IPOU3BEICHUS.

dopmysia BKIIOYEHHS U UCKIIIOUEHUS.

Pa3merienus ¢ mOBTOpEHUsIMH U €3 TOBTOPEHUI.

[TepecTranoBKw.

Coueranus 6e3 MOBTOPEHUH.

bunom HeroToHa, cBoiicTBa K03 GUIIMEHTOB, TpeyroJbHUK [lackas.
CoueraHus ¢ HIOBTOPEHUSMHU.

3aaya rnepevrciaeHus BBIOOPOK.

JIBymMepHBI€ BRIOOPKH.

OCHOBBI MAaTEMATUYECKOH
JIOTUKH

BrickasbiBanue. Jlornyeckue cBsI3KH.

Ta0nuibl ICTHHHOCTH /IS ToTHYecKuX (QyHKIMA. BeiBog popmyiier
Juist yucna GyHKiui N apryMeHTOB.

OyHKIMOHAIBHAS ITOJIHOTA CUCTEMBI (DYHKIIUH.

[Toctpoenue CIIH®.

Bynesa anre6pa.

N3omopdusm OyneBbix anreop.

Anrebpa XKerankuna.

AJTOpUTMBI MOCTPOEHUS norHOoMa JKerajakuHa.

Jloruka npenukaToB

[TonsTue npenukara.
Jlornueckue onepanuu HajJ NPeIUKaTaMHU.
KsanTopsl.

DJeMeHThl Teopuu rpados

[lonsartue BepmmHa u pedpo.

[Touemy rpad He reomerpudeckas Gurypa.

Knaccudukanus rpados.

OTHONIEHHE CMEKHOCTH MKy BEPITMHAMU. MaTpuIla CMEKHOCTH.
OTHOIIEHNe UHIIMIEHTHOCTH. MaTpHiia MHIIUJCHTHOCTH.

Crenens BepumnHbl. Knaccudukanus BepIivH.

[Tycroii rpad. ITonHslii rpad.

[Tonrpad. Yacts rpada.

DneMEHTBI TEOPUHU
QITOPUTMOB

AnropuT™mbl Ha Tpadax.

AJITOPUTMBI HAXO0KICHUS KPaTYANIIIETrO MyTH.
Anroput™m JleUKCTpHI.

Anroputm ®noiiaa.

Illkajia oeHUBaHHMSA OTBETOB Ha BOIIPOCHI
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[IIxana orieHNBaHUA

Kpurepuu onienuBanus

OOyuaromuiics TIyOOKO U COJEP)KATEIbHO PACKphIBAeT OTBET Ha

«OTau4HO» KaX/IbIil TEOPETUYECKUI BOMPOC, HE JIOMYCTUB OMNOOK. OTBET HOCUT
Pa3BEPHYTHIN M MCUEPIBIBAIOIINN XapaAKTED.
OOyuatomuiicss B IIEJIOM PAacKpbIBa€T TEOPETUYECKHE BOIPOCHI,
«Xopomo» OJIHAKO OTBET XOTs OBl HAa OJUH M3 HUX HE HOCUT PA3BEPHYTOrO U

MCUEPIBIBAIOIIEIO XapaKTepa.

«Y IOBIIETBOPUTEIILHO

OOyuaromuiics B 1I€JIOM pPACKPBIBAET TEOPETUYECKHE BOMPOCHI H
JIOTIyCKaeT  psii  HETOYHOCTEW,  (parMeHTapHO  pacKpbIBaeT
CoJiepKaHWe TEOPETHYECKMX BONPOCOB MIM HUX PacCKpbIBAeT
COJEPKATENBHO, HO JJOIYCKasl 3HAYUTEIbHbIE HETOYHOCTH.

((HGYI[OBHGTB OPHUTCIIBHO
»

OOyuaromuiics He 3HAeT OTBETOB HA IIOCTAaBJIEHHBIE TEOPETHUYECKHUE
BOIPOCHI.

8.2.2. Tembl 111 JokJ1ag0B (pedepaToB)

[Tormuaom XKerankuna. Kinacc muHeWHBIX QYHKITUI.

00N U R W~

0.

bunapHbIE OTHOLICHUS.

[TomHOTa M 3aMKHYTOCTb OYJIEBBIX (DYHKITHIA.
MonoToHHBIE OyeBbl (DYHKIUU.

DiinepoBbl rpadsbl.

Munumu3zainus 0yJieBbiX QyHKIUH.

MHuoxecTBa u ux crnenudukanuu. {narpammel Ditniepa-Benna.

Packpacka rpa¢os.
Cesi3HOCTB Tpada.
MuHUMAaITbHBIE OCTOBHBIE IEPEBBSI.

[IIkajna oueHUBaAHUSA

[IIxana orieHNBaHUA

Kpurepuu oniennBanus

OOyuaronuiics Tr1yOOKO U COAEPKATETBHO PACKPBIBAET TEMY

«OTau4HO» JOKJIaza, HEe AONMYyCTHB OMmHUOOK. OTBET HOCHT pa3BEepHYTHIH U
MCYEPIBIBAOIINI XapaKTep.
OOyuatonuiicss B IIEJIOM PacKpbhIBaeT TEMY JIOKJIada, OJHAKO OTBET
«Xopomo» XOTsl OBl HA OJIUH U3 HUX HE HOCUT Pa3BEPHYTOr'O U UCUYEPIIBIBAIOIIETO

Xapakrepa.

«Y IOBIIETBOPUTEIILHO

OOyuarouuiics B LIEJIOM PACKpbIBaET TeMY JOKJIaAa U JIOMYCKaeT psf
HETOYHOCTEH, ¢dbparMeHTapHO pacKkpbIBaeT coJiepKaHue
TEOPETUYECKUX BOIPOCOB WMJIM HX PACKPBIBAET COJAEP)KATEIbHO, HO
JIOTyCKasi 3HAYUTENbHbIE HETOUHOCTH.

((HGYI[OBHGTB OPHUTCIIBHO
»

OO0yuaromumiicst He BJIaJieeT BRIOPAHHOW TEMOM

8.2.3. OueHo4YHbIE CPEICTBA OCTATOYHBIX 3HAHUI (TECT)
1. B 92-nipornieccopnoit 9BC 19 mukpomnpoiieccopoB 00padaThiBalOT TEKCTOBYIO
uH(popmanuto, 17 — rpapuyeckyro, 11 - cumBoNIBbHYI0, 12 -MHKpPOITPOLIECCOPOB
OJIHOBPEMEHHO 00padaThIBAIOT IrpapUUECcKyI0 U TEKCTOBYIO, 7 - TEKCTOBYIO U
CHUMBOJIBHYIO, 5 - TpapMuecKyto ¥ CHMBOJBHYIO, a YaCTh MUKPOTIPOIIECCOPOB
OJIHOBPEMEHHO 00pabaThIBalOT IpapUIECKyI0, TEKCTOBYIO M CUMBOJILHYIO
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uHdopmaruio. CKOJIBKO MUKPOIIPOIIECCOPOB SIBISIOTCS YHUBEPCATBHBIMU, €CITU TIPH
pEIICHUH 3a/1a4M He 3aJ1eiCTBOBaHbI 67 MUKPOIIPOIIECCOPOB?

1)2

2)69

3)40

4) HeT BepHOTO BapuaHTa OTBETA

2. K KakuM BUJaM OTHOCSITCS CJIEAYIOIIAE MHOXKECTBA :

A - MHOXECTBO BCEX MPOCTHIX YUCEI HATYPAIBHOTO pssia N;

B - MHO€ECTBO JI€pEBBEB HA JYHE ;

C - MHOX€ECTBO BCEX pelIEeHU ypaBHEHUS 2x-3=07

1 )cueTHOE MHOXECTBO;

2) KOHEYHOE MHOXECTBO;

3) MHOKECTBO MOIIIHOCTA KOHTUHYYM;

4) B cIUCKE HET COOTBETCTBYIOIIIETO BU/IA.

3. Onepamust (Av B)\ C nag muoxectBamu A, B, C 0603HavyaeTcs quarpaMmMon

Diinepa — Benna. ..

1) 2) 3)

4)
4. Onepanueid HaJl MHOXKeCTBaMU A U B, pe3ynbTaT KOTOpOU BbIJIETIEH HA PUCYHKE
SABJISIETCH. . .

1) AUB

2) ANB

3) 418

4) B

5. aunsl n1Ba MHOXkecTBa X={2, 4, 6}, Y={0,2, 4, 6,8}. 13 npeaj10:KeHHbIX
BBICKa3bIBAHUI BEPHBIMU SIBJISIIOTCS. . .
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1) YnX=X
2) Xc¥Y

3) V1X=Y

HYux=x

6. B ciopTuBHOM Ki1acce yyaTcst 25 4eloBeK, KaX/Ibli 3aHUMAETCs] KAKUM-HUOY Ib
BUI0M criopTa. 10 deioBek 3aHMMAarOTCs TIaBaHuEM, 13 4eaoBeK 3aHUMAIOTCS
TUMHACTHUKOM, IPUYEM S5 4eJIOBEK 3aHUMAIOTCS IJIaBAHUEM U TMMHACTUKON. CKOJIBKO
YeJIOBEK 3aHUMAIOTCA JIPYTUMU BUJIaMU criopTa’?

7. Ha MHOXeCTBe JItojiel 3a7ianbl OTHOILIEeHUs aSh={(a,b): a maTh b},

aRb={(a,b): a oren; b}. Kakoe OTHOIIEHHE ONPEAEIAETCA KOMIIOZULUEH xR o Sy ?
1)x Opat unu cectpa y

2) x 6a0y1ika y 1o OTI{OBCKOW JIMHUU

3) x peOeHOK MaTepH y

4)HeT BEpHOTO BapuaHTa OTBETa

8. Bunaproe otHomenne R ={(x.y):x e R,[x—y[<1} oGmanaer cBoiicTBaM. ..

1) CHMMETPUYHOCTH U TPAH3UTUBHOCTH;
2) pe(JIeKCUBHOCTH U TPAH3UTUBHOCTH;
3) pe(IeKCUBHOCTH U CUMMETPUYHOCTH;
4) aHTUPEBICKCUBHOCTA U CUMMETPUYHOCTH;
5) HET BEpHOT0 OTBETA.
1 00

9. Marpumia |0 0 2| gusieTcst MaTpuIieii CMEKHOCTH OPUEHTUPOBAHHOTO rpada.
I 1 0

Torna cnuckom pedep OpueHTUPOBAaHHOTO rpada SBIIETCS ...

1) {1;2; 3}

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

3) {(1;1); (2:3); (351); (352)}

H {(1:1);(2:3); (1:3); (352))

10. HeopuenTupoBaHHble rpadsl UMEIOT MHOKeCTBO BepmuH {4, B,C, D}

MHoxecTBa X pedep 3a1aHbl OTHOIIEHUEM HHIUACHTHOCTH: KaX10e pedpo
MPEJICTaBJICHO KakK mapa BepiuH. [locTaBbTe B COOTBETCTBUE KaXAOMY Irpady ero
rpaduueckoe n300pakeHHE.

1) {(4,D).(B,C),(C,D)}
2){(4,B).(B,C),(C,D)}
3) {(4.D).(B.C).(C,D).(B.B)}
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RPN

2) C’ D 5) C’ D B) C’ D
A] :B A]Z<)

r) ¢ v 1) ¢ B ‘Ej

11. ®yskus f(x,y,z)=xVvxzVvxyzVv yz SKBUBaJCHTHA QyHKIIUN

1) xyvz

2)x

3) xVvy

4) xvy

12. ICTUHHBIM yTBEPKACHUEM SBISETCA. ..
pie 2y g Blelii2l  3yRjci2l  4leli2)
52l 1.2}

13. MHOkecTBO Bcex MOAMHOKECTB MHOKecTBa {1, 2, 3}...

W25 831,25 1133 2,33 {1.2.3)

2) 1215125 351125, 113}, 2.3}, 11.2.3})
3){1,2,3, {1L.2},{1,3},{2,3}.{1,2,3}}

4) {2.1,2,3.{1,2},{1,3}.{2.3},{1.2,3}}

5) {©,1,2,3}
14. OtHo1IeHHE «OBITH OPaTOM» Ha MHOXKECTBE JIIOJIeH ABIsIETCS (BHIOEpUTE
COOTBETCTBYIOIIME CBOWCTBA)
1) pedekCuBHBIM
2) aHTUpedICKCUBHBIM
3) TpaH3UTUBHBIM
4) aHTUTPaH3UTUBHBIM
5) CUMMETPUYHBIM
6)aHTUCUMMETPUYHBIM
7) aCUMMETPUYHBIM
15. OTHomieHue «ObITh HE CTApIEe» HA MHOXKECTBE JIIO/ICH sBIsAETCS (BbIOEpUTE
COOTBETCTBYIOIIUE CBOWCTBA)
1) pednexcuBHBIM
2) anTUpeIEKCUBHBIM
3) TpaH3UTUBHBIM
4) aHTUTPAH3UTUBHBIM
5) cUMMETPUYHBIM
6)aHTUCUMMETPUIHBIM
7) aCUMMETPUYHBIM
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16. Peanuzarnueii rpada ¢ MuoxkectBoM BepmnH V={1,2,3,4} u ciuckom iy
E={(1;4), (1;3), (2;2), (2;4), (3;1)} saBusercs...
i 5 0

/ 1

DI 2 3) °
17. Marpuna cmexHocTa rpada

WMEET BU]L. ..

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
0o 1 0 1 1 1 1 1 0 1 1 1 o0 1 1 1 1 1
1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 1 1 0
1 0 1 1 0 1 1 0 1 1 0 1 1 0 1 1 1 1
HhM 11010 2)M 11010 3)M 11011
o0 1 0 1 1 1

1 0 1 0 0 1

0 1 01 1 1

1 0 1 0 1 1

1 0 1 1 0 1
4) "M 1 1 1 1 0/ 5)cpeau JaHHBIX OTBETOB HET BEPHOTO

18. AJropuT™ Ha3bIBAETCSA HUKINYECKHUM:

1) ecinu oH HAaYMHAETCS C KOHIIA;

2) eciu cepusi KOMaH/]l TOBTOPSIETCS MHOTOKPATHO, B 3aBUCUMOCTH OT YCIIOBHUS

3a/1a4u;

3) ecnu B mporpamMme yrnopsiioueHbl AeHCTBUS;

4) BcE BbIIIIE IEPEYUCIICHHOE BEPHO.

19. CBOMCTBO anropuTMa, 3aKII0YAIOIIEecs B TOM, YTO KaXKI0€ ICMCTBUE U
QJTOPUTM B LIEJIOM JIOJDKHBI UMETh BO3MOKHOCTh 3aBEPILICHHUS. ..

1) AMCKPETHOCTD;

2) NeTepMUHUPOBAHHOCTB;

3) KOHEUHOCTb;

4) MaccoBOCTb.

20. CBOMCTBOM alNropuTMa SBJISIETCA:

1) pe3yJnbTaTUBHOCTE;

2) HUKJIMYHOCTB;

3) BO3MOKHOCTh U3BMEHEHUSI MOCIIEIOBATEIbHOCTH BBIMIOJHEHUSI KOMAH]T,
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4) BO3MO>KHOCTb BBITIOJIHEHUS aITOPUTMA B OOPaTHOM TMOPSIZIKE.

21. Anroputm 3T0:

1) mpaBuia BBIIOJIHEHUS ONIPEACIIEHHBIX JEHCTBUIA;

2) OpUEHTHPOBAHHBIN rpad, yKa3bIBAIOIIHIA MOPSIAOK BBIIOIHEHUS HEKOTOPOTO
Habopa KOMaH]I;

3) onrcaHue NOCAEA0BATEILHOCTH ACHCTBUM, CTPOTO€ UCIIOJIHEHHE KOTOPBIX
INPUBOJUT K PELICHUIO TOCTABJICHHOM 3a/1a4M 32 KOHEYHOE YUCJIO 1IaroB;

4) Habop KOMaH]I JIsl KOMIIBIOTEpA.

22. Tabnuia creneHei BepivH rpada

2 4 y 3

L 7 UMEET BULL. ..
1)

I
)
(@)
<

BepmHa | 1 [2 |3
creieib (3 |3 |3 |4 |3 |2 |4

2)

BepmnHa |1 |2 |3 |4 |56 |7
cremesb |3 |3 |3 |3 (|3 (2 (3

3)

—_—
\)
(98]
N
(V)]
~

BEPIIMHA
creneas |2 |2 |2 |3 (2|1 |3

4)

N

BepmmHa |1 |2 |3 |4 |5 |6
creneib |2 |3 |3 |3 12 (2 |4
5) cpenu JaHHBIX OTBETOB HET BEPHOI'O
23. CymiecTBYIOT 7 MPOCThIe Tpadpl O6€3 MeTenb ¢ 5 BEpPIIMHAMH CO CIICTYIOITIM
Ha0OpOM CTeNeHei:

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. CkoJsbko pedbep MOTYT UMETh IIpocThie rpadbl 0e3 neTelb ¢ 5 BeplumHaMu?

1) 1 pebpo

2) 5 pebep

3) 10 pebep

4) 25 pebep

25. Kakoit paguyc MOXeT ObITh y Tpada ¢ 5 BepuimHaMu?

1)1

2)2

3)3

4)5

26. Kakoe paccrosHHe MeXAy JABYMs BepIIMHAMU BO3MOXHO B Tpade ¢ 5
BEpLIMHAMMU?
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1)1
2)2
3)3
4)4
27. I'pad 3anan MaTpuiieit CMEKHOCTHU:
01101
00011
00001
00001
00000
Kakum oH saBnsieTcs?
1) CuibHO CBSI3HBIM
2) OgHOCTOPOHHE CBSI3HBIM
3) Cnabo cBSA3HBIM
4) Hecsi3HbIM
28. B kakux rpagax BO3MOXkHa TOIOJIOTMYECKasi COPTUPOBKA?
1) cunbHO CBSI3HBIC
2) OTHOCTOPOHHE CBSI3HBIC
3) cnabo CBsI3HBIC
4) HecBsizHble
29. Kakue rpadsl MOTYT coBOagaTh coO CBOMM I'padoM KOHJICHC AU ?
1) cuibHO CBSI3HBIE
2) OTHOCTOPOHHE CBSA3HBIC
3) cnabo cBs3HBIC
4) HecBsizHble
30. Kakum moxket rpad kormeHcanun?
1) cunbHO CBSI3HBIE
2) OAHOCTOPOHHE CBA3HBIE
3) cmabo cBsA3HBIC
4) HecBsi3Hble

Ki1104 K TeCTUPOBAHUIO

N [1[2]3]4]5]6]7[8] 9 10 [11[1]13] 14715
2
oe | 4 [ 1[1[|3]1]7[213] 3 | 16 [3]5] 2 [1,3,]2,3,
T 2a, 3B 5 1 6
N [1[1][1]1]2 212124 ] 25 2612 28 | 29 | 30
7 0l1]2]3 7
oe | 4 | 123331412 | 12 [3,[3]23, 23,123,
T 3 4 4 | 4 | 4

IlIkaJjia oueHUBAHMSA Pe3yJIbTATOB TECTUPOBAHUS

% BepHBIX pelieHui (OTBETOB) [ITxana oueHUBaHUS

85-100 OTJINYHO
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70 - 84 XOpOLIO

50 - 69 YJOBJIETBOPUTEIBHO

0-49 HEYJOBJIETBOPUTEIBHO

8.2.4. Tembl 1J151 CAMOCTOSAITEJIbHOI PadoOThHI CTYIEHTOB

1. [TonsaTre MHOXKECTBA U crIOCOOBI ero 3ananus. [logMHOXeCTBa.

2. Onepannn Hax MHOXkecTBaMu. CBOMCTBA onepanuii HaJl MHOKECTBAMM.

3. MeTo]1 BKIIOUEHUN U UCKITIOUEHUIA.

4. VYnopsimoueHHble MHOXKeCTBA. [Ipsimoe mpousBeieHrne MHOYKECTB.

3. bunapubie oTHOLIEHUSI. OCHOBHbBIC TIOHSTHSL.

6. CriocoObI 3a/1aHust OMHAPHBIX OTHOIIeHUH. Onepanuu HaJl OMHAPHBIMU
OTHOLIEHUSIMHU.

7. CpoiicTBa OMHAPHBIX OTHOIICHUH. OTHOIIICHNE YKBUBAJICHTHOCTH. OTHOIIICHUE
nopsisika. Pazouenne 4yacTHyHO yrmopsIOUeHHOTO MHOKECTBA Ha TIETIH.

8. OTtobOpaxenne MHOkecTB. DyHkunu. CriocoObl 3a1aHns QyHKITHI.
[T'omomopduszm u nzomoppusm.

0. OcHOBHbIE MOHATHS Teopuu rpadoB: BeplInHa, pedpo, ayra, NeTiisl, CTENeHb

BEPIIMHbBI, HEOPUEHTUPOBAHHBIA U OPUEHTUPOBAHHBIN rpad, MyCTON U MOTHBIN
rpad,0-rpad.

10. CnocoOsl 3a1anus rpada. MaTpuilkl CMEXKHOCTU U UHIIMACHTHOCTH, UX
OCHOBHBIE CBOWCTBA.

11.  Yacrtu rpados. [loarpadsi, uzomopdusm rpados u noarpados.

12.  Omnepanuu Ha rpadax.

13.  Css3HOCTBH rpadoB.

14.  Ywucna rpados.

15. Tlmanapusie rpadsl.

16.  DiliepoBBI U TAMUIBTOHOBBI TPAQBHI.

17. Tlapocoueranus B rpade.

18.  bynessl (nepekitouarenbubie) GyHKIUU. OCHOBHBIE TOHSTHUSL.

19.  CaoiicTBa OyneBbIX (PYHKIIMIA.

20. 3akoHbI OyneBbIX (PYHKIUH.

21.  CnocoObl 3a1anus OylieBbIX QYHKIUH.

22.  Knaccel OyneBbIx GyHKIUH.

23. Cneuuansuble paznoxenus [1D. JluzbioHkTrBHAS HOpMabHas hopma.
KonbroHKTHBHASI HOpMasibHAs (hopMa.

24.  CogepllleHHbIE HOPMAJILHBIE (POPMBI.

25. Beipaxenus oanHoit I1® uepes apyryto.

26. He nonHocTeio onpeneneHHble (dactabie) [1D.

27. 3apmaya MUHUMHU3ALUU OyJIeBBIX (PYHKIIHUH.

28. IlocranoBka 3ajayn MuHMMH3auK B kinacce JJHO.

29.  Cokpamennas JJHO.

30. Tynukossie JTHO.

31. TIloctpoenue cokpamennon [JH®. [Touck muanmaneabix JHO.

32. TaOnu4HBIA METOI MUHUMH3ALUH.
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33.
34.
35.
36.
37.
38.

MuHuMHA3aus HE TTOJTHOCTBIO OrnpeneaeHHbIX [1D.

[TomHOTa MHOXECTBa (PYHKLIUH.

Teopema 0 (hyHKIMOHATBHOM MOJHOTE.

Teopema Ilocta. Tabnuua Ilocra.

[TpumMepsb! GyHKIIMOHAIBHO-TIOIHBIX 0a3KCOB.

[lonsaTue anroputrma, CBOMCTBA aJITOPUTMOB, AITOPUTMHUUECKU PA3PEIIUMbIC U

HepaspeluMbie MPOOIEeMBbl.

39.

=0 ANk =

CxeMbl NOTOKOB JAaHHbIX U aJITOPUTMOB.

Tunosbie TemMbl pedpeparos:
[Tonmurom XKerankuna. Kiacc nuHeWHbIX QYHKITUH.
buHapHbIE OTHOLIEHUS.
[TonHOTa ¥ 3aMKHYTOCTh OYJIEBBIX (DYHKITHIA.
MonoToHHBIE OyJIeBBI (DYHKITHH.
DlinepoBsl Tpadsl.
Munumuzanus 0yaeBbIX (PyHKIIHIA.
MHuoxecTtBa 1 ux cnenudukanuu. {uarpammel Ditniepa-BeHHa.
Packpacka rpados.
Cesi3HOCTH Tpada.

0.MuHuMaIbHBIE OCTOBHBIC ACPCBbA.

[IIxana oneHuBaHusA

[[Tkana oneHUBaHUS Kputepuu oneHuBaHus

«OTIu4HO» OOyuatomuiics TayOOKO M COAEpXKAaTeIbHO pACKPhIBAaeT TEMY
CaMOCTOSITENIbHON paboThl, HE AONYCTUB OMIMOOK. OTBET HOCHUT
pa3BEpPHYTHIN U HCUEPIIBIBAKOIIMNA XapaKTep.

«Xopomo» OOyuatomuiicss B 1LIE€JIOM pPACKPbIBA€T TEMY CaMOCTOSITEIbHOM
palboThl, OHAKO OTBET XOTA Obl HAa OAMH W3 HHUX HE HOCUT
Pa3sBEPHYTOIO U MCUEPIBIBAIOILEIO XapaKTepa.

«YnoBaerBoputenbHO» | OOyyaromuicss B LEJIOM pPacKphIBa€T TEMY CaMOCTOSATEIbHOM

paboThI U OMYyCKAeT psiJ HETOUHOCTEH, (hparMeHTapHO PacKphIBAET
CO/IEpKAHUE TEOPETUUYECKUX BOMPOCOB MIM UX PACKPBHIBAET
coJiepKaTenbHO, HO AOMYyCKasi 3HaYUTEIbHbIE HETOYHOCTH.

«HeynosnerBopurensHo» | OOydaronuiicss He BiaJeeT BBIOPAaHHOW TEMOW CaMOCTOSTEIbHOM

paboTHI

8.2.5. MHuauBuayajbHble 3aJaHHsi JIsi  BBINOJHEHHS] PacyeTHO-

rpadguveckoii padoThl, KypcoBoii padoThl (IPOEKTA)

PI'P no nucnumnnune «/luckpeTHas MaTreMaTrKay MpeyCMOTPEHbI YIEOHBIM

m1aHoM B o0beMe 0,3 yaca 1o O9HOM U 3a09HOM opMaM 00ydeHHS.
Bapuanrt 1
Teopernueckas yacTthb.
Honunom Keraakuna. Kitace JIuHeHHbIX pyHKUIMH.

PexomeHyeTcs crneayromui miad padoThl:

1. Beenenwue. (PaccMOTpeTh OCHOBHBIE TIOHSITHS M ONIPEACIICHHUS, CBSI3aHHBIE C
TEMOM. )
2. CymiecTBOBaHUE U €AMHCTBEHHOCTH MPEICTABIICHUS.
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3. IlpencraBnenue GpyHKIMHU B BUE oduHOMA JKeraakuHa.

3.1.Meton HeonpeneneHHBIX KOA(hPHUITMEHTOB.

3.2.Meton, 6a3upyromnuiics Ha MpeoOpa30BaHUU BEKTOpa 3HAYCHUHN (yHKIIUH.

3.3.Merton, 6a3upyromuiicss Ha mpeoOpa3zoBaHuK POPMYJIT HAJT MHOKECTBOM CBSI30K
{&, —} (C noMomipto 3KkBUBaJIEHTHBIX NpeoOpazoBanuit CJITHD).

3.4.C nomomsio kaptel KapHo.

3.5.Metox TpeyroJibHUKA.

4. Kiacc nuHeRHBIX QYyHKIHM.

5. 3akiroueHHue.

IIpakTHyeckas 4acrb.
Pemure 3anaum.
- VYHuBepcaabHOE MHOXKECTBO COCTOUT U3 26 CTPOUYHBIX OYKB JaTHHCKOTO

andasuta. 3agansl MHOkecTBa A, B, C u D. Brriunciure MOIIHOCTh MHOXKECTB X U

Y.

— A=1ia.c.h, j. Iy, B={/.h.i,.j.r.yv;,
C ={a.b.k.l,m o}, D=4 uv, X=(4nB)u(Dn(C), Y =(AnB)\(DUC).

- S u R — OuHapHble OTHOIIECHMS 33JaHHBIE HA MHOXKECTBE JItOJei: aSh
eciu a cectpa b; aRb, eciii a )xeHa b.

— Haiitu aS'w Rb, aSoRb, aR 'b,aR-S'b

- [TocTpouB TabAUIBI MICTUHHOCTH COOTBETCTBYIOIIUX OYJIEBbIX (YHKLUMH,
BBISICHUTE DKBUBAJICHTHBI JIH (POPMYJIbI

— (XV;)i« (}a(yaz)) u (y*)()CVZ)),

— Jlns OyneBoit (dyHkiuu, 3anaHHoi BekTopoMm 3HaudeHuid (00100011),
onpeaenuts CIH®, CKH® u nonunom XKerankuna.

- Brisicaure, SIBIISIETCS B0 cucTema byHKIINN

A= 10, XV Y, X @y, Xy V V2V X2} (hyHKIHOHATBHO TTONHON?

"3 MOJTHOM CUCTEMBI OyJeBbIX byHKINN

A= x,x0(x D). x Dy D xy @ vz D Xz} grenyre BCEBO3MOKHBIE Oa3UCH.

— ITo 3amannon JJTH® *¥. v xX.x, v x.X.X, oCTpOUTh COKpalieHHywo JJHO.
— HeopuentupoBanssiii  rtpad G 3amaH  Marpuiel  CMEXHOCTH

AG) =

O OO OoO—O
SO OODODOoO—O
DO OODODOoO—O
SO ODODOoO— O
— o oo —
O OO OO

cCo———o—

Cnenyer mocTpouTh rpad Ha IUIOCKOCTHM M HAWTU TaOJNMIly CTETNEHEH BEpIIH,
MaTpPHILy UHLIUJIEHTHOCTH, TAOWJIIy PACCTOSIHUM, paauyc U LEeHTp rpada.

Bapuanr 2
Teopernveckasi 4acThb.
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bunapHbie OTHOLICHUS.

Pexomenmyercs cienyromuii iad paboTh:

1. Beenenwne. (PaccMOTpeTh OCHOBHBIC MOHSITUS U OINPEICICHUS, CBA3aHHBIC C
TEMOi1).

1. TlpoumntoctpupoBaTh  crnocoObl  3ajJaHusi ~ OMHAPHOTO  OTHOIICHHS:
nepeurcieHueM,  aHajauTudeckoe  (popmyinoit), rpaduyueckoe, MaTPUUYHOE
IIPECTABIICHHUE.

2. PaccmotpeTrs MaTpuily OMHApHOTO OTHOILIEHHUS U €€ CBOMCTBA.

3. Pa3zoOpaTh OCHOBHBIE OmEpaly HajJl OMHAPHBIMU OTHOILICHUSIMU: JOTOTHEHUE,
nepeceyeHne, OOBEIUHEHUE, KOMIIO3UIMS OTHOIICHUH, CTENeHb OTHOIIEHUS,
o0paTHOE OTHOIIICHUE, PO OTHOIICHUS.

4. Paccmorperh ~ cBOMCTBa ~ OMHApHBIX  OTHOIICHWH:  PEQPIIEKCUBHOCTD,
aHTUPEPIICKCUBHOCTh, CHMMETPUIHOCTh, AHTHCUMMETPHUYHOCTh, ACHMMETPUIHOCTb,
TPAH3UTUBHOCTb, CBSI3HOCT.

5. PaccMOTpeTh 3aMbIKaHHE OTHOILUEHUS OTHOCHTENIBHO CBOMCTBAa Ha IPUMEpE
TPAH3UTUBHOTO U PePIIEKCUBHOTO TPAH3UTUBHOT'O 3aMbIKAHUSI.

6. PaccMoTpeTh BUAbI OMHAPHBIX OTHOIICHHIA.

7. BwIBO.

IIpakTHyeckas 4acrb.
Peniure 3agaun.
1. VYHuBepcanbHOE MHOXECTBO COCTOUT U3 26 CTPOUYHBIX OYKB JATMHCKOIO

andasuTta. 3agansel MHOKkecTBa A, B, C u D. Brriuncinure MOIIHOCTh MHOKECTB X U
Y.

A=1c.g. j.o} B=4{f.g.h g, w} C =1{b.c.m.n,r
D = {b, Ja i, i, Vv, Z},
X =(4nC)UB, y=(4nB)u(C\D)

1. Su R — OunapHble OTHOILIECHUA 33JJaHHbIE HA MHOKECTBE JIFOJAeH : aSh, ecnu a
Math b; aRb, ecnu a BHYK b.

Haiit aS v Rb, aSoRb, aR'b,aR-S'b .

2. HWcnonp3yss TaOMUIbI WCTUHHOCTH, MPOBEPHTE HKBUBAJICHTHOCTH OYJIEBBIX
bopmyn

(fvy)—)((y ‘E)—)(x~x/\z))ﬂ().'/\y)v(—|(x\/37))—>z) .

3. Jnsa OyneBod (¢yHKIMH, 3amaHHOM BekTopoM 3HadeHuidt (00100111),
onpeaenute CAH®, CKH® u noinHom Keraikuna.

4. Boiacaurte, sABIAETCS JM CUCTEMa QYHKIHH 4 — (X, x(y ~ 2) ~ y2,x @ 1 ® =}

(GyHKUIHOHATBHO MOTHON?

2 V) ={0, x , -
5. U3 nomuoii cuctemsl Oymebix ¢ymkimuii 4= 10X @1 x >0y

- 1
Y25 BBIEIIUTE

BCEBO3MOXKHBIE 0a3HCHI.
6. Ilo3amannoi [JH® x x.x. v ¥x.X v X,Xx, OCTPOUTH COKpalieHHyto JHD.
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7. HeopueHTHUpOBaHHBIN rpad G 3aJ1aH MaTpuLen CMEXHOCTHU

01 11000
1010100
101010
AG)=[1 0100 0 1
010001 0
0010101
00071010

Cnenyer mocTpouth rpad Ha IUIOCKOCTHM M HAWTU TaONMIly CTENEHEH BEpIIUH,
MaTpuIly UHIUJICHTHOCTH, TaOJIHUIly PACCTOSTHUMN, paguyc U IeHTp rpada.

Bapuanr 3

Teopernyeckas 4acThb.

IosiHOTA ¥ 3aMKHYTOCTH OyJieBbIX PyHKIUI

B uu¢poBoii BeruncnutenbHol Mammse nudpamu spisrorest 0 u 1.
CrnenoBaTesibHO, KOMaH/Ibl, BBIMOJIHIEMbIE TIPOLIECCOPOM, CYTh OyJIeBbl (DYHKLUU.
3aMKHYTbIE CUCTEMBI OyJIeBbIX (DYHKIUI MO3BOJISIOT HOCTPOUTH HY>KHBIN MTpoLIeccop,
uMes B paclopsKEHUH 3JIEMEHTHI, peanu3yromye 0yieBsl GyHKIUU cucteMsl. Llens
pabOThl — U3YYUTh OCHOBHBIE 3AMKHYTBIE KJIACCHI M UX CBOMCTBA.

Pexomennyercs cienyromuii miad padoThl:

1. Bsenenme.

1. Onpenenutb OCHOBHbIE MOHATHS: 3aMbIKAHHE MHOKECTBA OyJleBBIX (DYHKIIHIA,
3aMKHYTBIN KJlacc, (GyHKIMOHATIbHAS MOJIHOTA, cjladast MOJIHOTA, CHJIbHAS TTOJTHOTA.

2. PaccmoTpuTe OCHOBHBIE 3aMKHYyThIe Kiacchl (kmaccel [locta) So-S57. S
Lu M

3. PaccMmoTpuTe OCHOBHBIE TEOPEMbl O (PYHKIMOHAJIBHON IOJHOTE, TEOpEMY
ITocra.

4. PaccmotpuTte nonstue 0asuca.

5. Pemmre 3anaymn.

5.1.1na ¢yakuun J (00101000) pprgcHuTe BOIpOC O €€ NPUHAMIEKHOCTH K
Kaccam So .Sy, S, Lu M.

1.1.IlpoBepbTe (PYHKIMOHANBHYIO TOJHOTY CHCTEMbI OyJleBbIX (YHKIIHI

{x &+ y_.x o~ _1
6. 3axmroucHue.

IIpakTHyeckas 4acrb.
Pemure 3agaum.
1. VYHuBepcanbHOE MHOXKECTBO COCTOUT U3 26 CTPOUYHBIX OYKB JIATMHCKOIO

andaBuTa.

3aganel MHOKkectBa A, B, C m D. Bprucaure MOIHOCT, MHOXKECTB X H Y.
A:{c, 7, n,u}, B:{f, =, p,S,u}, C:{fn, n,z},

D = {J., L, u, V., Z},

X =(4nC)UB, y=(4nB)o(c\D)

1. Su R — OuHapHble OTHOLIEHUS 3aJaHHbIE HA MHOXKECTBE JIFOJIEN: aSh, eciu a
JkeHa b; aRb | ecim a MaTh b.
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Haiitu aS w Rb, aSoRb, aR'b,aR-S™'b

2. HUcnonw3yss TabmWIbl WUCTUHHOCTH, MPOBEPUTH SKBUBAJIECHTHOCTH OYJIEBBIX
bopmyn

(x4 3om ((v\‘lr\’)| (GX J'))| [CESED INGE RN

3. Hns OyneBod (¢yHKIuU, 3amaHHOM BekTopoM 3HaueHuit (00101011),
onpeaenuts CAIH®, CKH® u nonunom Kerankuna.

4. Tlo3amannoin KH® (x, v ¥,)(x, v x, v X ) nocTpouTh cokpaiieHnyto JHD.

5. HeopueHTUpPOBaHHBIN rpad G 3aJ1aH MaTpHUILEn CMEXHOCTH
0100000
1010000
01011200
AG)=0 0 1.0 0 0 1
0010011
000O0T1UO00
0001100

Cnengyer mocTpouTh Tpad Ha IUIOCKOCTH W HAWTU TaONUIly CTETEHEW BEpIuH,
MaTpPHILy UHIIUJIEHTHOCTH, TaOJIHUILy PACCTOSIHUM, paauyc U LeHTp rpada.

Bapuanr 4

Teopernueckasi 4acThb.

MoHoToHHBIE 0yJ1eBbl QPYHKLUH

PexomeHtyeTcs crneaytomuii miad padoThl:

1. BBenenue (PaccMoTpeTh OCHOBHBIE TOHSTHS M OINpPEACIICHUS, CBSI3aHHBIE C
TEMOM)

1. YacTuuHbIi NOPSIOK HA MHOXKECTBE IBOUYHBIX HAOOPOB JTMHBI 1.

2. MonoTtoHHbIe OyieBbl (PYHKIIMH, UX CBOHCTBA.

3. CBoiicTBa HEMOHOTOHHBIX (YHKIIHIA.

4. 3aMKHYTHIN KJacC MOHOTOHHBIX GyHKIUNA M.

5. OcHOBHBIE TEOPEMBI O (PYHKITMOHATILHOM TOJIHOTE. KpuTepuii moJHOTHI Kilacca
OyneBbix pyHkmuii (Teopema [locra).

6. 3akiroueHue.

IIpakTH4eckas 4acTb.

Pemure 3agaumn.

1. VYHuBepcanbHOE MHOXECTBO COCTOUT M3 26 CTPOUYHBIX OYKB JIATUHCKOIO
andapuTta. 3a1ansl MHOKECTBA A, B, C 1 D. Beryuciaute MOITHOCT, MHOXKeCTB X u Y.
A = {c, d, j, Kk, 1, q}, B = {d, o, h,n, u}, C = {l, m, v},

D = {b, SLi, P, S, W, x},
X=(4nC)UB, Y =(4\D)u(C\B)

1. Su R— OunHapHbIC OTHOIICHUS 3aJlaHHBIC HA MHOXKECTBE JIFOACH: aSh, eciu a
tema b;aRb, eciin a MaTh b. Haiitu aS W Rb, aSe Rb, aR 'b,aRS"'b

2. HWcnonp3yss TaOaUIlbl HCTUHHOCTH, IPOBEPUTH SKBHUBAICHTHOCTH OYJIEBBIX
bopMyt (x> y) > (FAy~(x@ y)u(xry—>x) >y,

3. Jlns OyneBoit ¢QyHkmmu, 3amaHHod BekTopoMm 3HadyeHwi (10110011),
onpeaenuts CAH®, CKH®, nonunom XKerankuna.
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4. BbsicHUTH, SBIseTCS JM cucteMa (QyHKUUA A= 10,xvy,x@y®@z@1)
GyHKIIMOHATBHO TTOTHONU?

5. U3 ITOJTHOU CUCTEMBI OyJeBbIX byHKIHI
A={0Lx® yDz,xy ®xz D yz,xy @ z,x v y} BpIAEIIUTE BCEBO3MOKHBIE OA3UCHI.

6. Ilo3amannoun JH® ~¥.x, v x.x, v xx, vx.xX [0CTpOUTH COKpameHHyo JJHD.

7. HeopueHTHpPOBaHHBIN rpad G 3aJ1aH MaTpULEr CMEXHOCTH
0100000
101 1100
0100000
AG)=[0 1 00 1 1 0
01 01001
0001001
000O0T1T1F®0

Cnengyer mocTpouTh Tpad Ha IUIOCKOCTH W HAWTU TaONMUIly CTENEHEW BEpIluH,
MaTpPUILy UHIUJIEHTHOCTH, TaOJIHUILy PACCTOSIHUH, pauyc U LeHTp rpada.

Bapuanr 5

Teopernveckas yacTb

JiljiepoBbI rpadbl

Brepssie rpadsr Obutn paccMoTpens! JI. DitnepoM B CBS3M ¢ U3BECTHOM 3a7aueit o
KEHUIcOEpPrcKUX MOCTaX, KOTOpasi OKa3ajaach CBA3aHHOM C BO3MOKHOCTBIO
MPOXO0’K/ICHUS BEpLIMH Ipada TONBKO M0 OJHOMY pa3y € BO3BPAILEHUEM B HCXOAHYIO
BEpIINHY, T.€. OJHUM pOCUEpKOM nepa. B nmocnenctsuu Takue rpadsl cTaiu
Ha3bIBAThCs 3UepoBbIMU. Lleb KypcoBoi pabOThl — U3YYUTh HEKOTOPBIE CBOMCTBA
silnepoBbIX rpadoB. Pexomenayercs caeayomuii jiaH U3J0KeHUs MaTepuarna:

1. Bsenenue.

2. Onpenenuts NoHsATHE Tpada B BUAE MPEACTABICHUS HEKOTOPOTO OMHAPHOTO
OTHOIICHUS U CBSI3aHHBIE C TPa)OM OCHOBHBIE MOHATHSA, & TAKIKE TPUBECTH
MIPOCTEUILINE TTPUMEDHI .

3. HUcropuueckue cBefieHus o rpadax: perienue Jijepa 3aJauu 0 CeMU
KEHUTCOEPTrCKIX MOCTaX.

4. JlaTp ompezeneHue diiepoBa U ModydiiepoBa rpada, IPUBECTH PUMEPHI.

VY cTaHOBUTH HEOOXOIUMBIE U JOCTATOYHBIE YCIOBUS ISl SUJIEPOBBIX U
NO0JIy3isIepoBbIX TpadoB. Onucarh anropuT™M NOCTPOEHUS IIIIEPOBOIL LIETH B
siiepoBoM rpade.

5. PaccMoTpeTh npuMepsl SUIIEPOBBIX U HEIUIIEPOBBIX rpadoB.

6. 3akiIroueHHE.

IIpakTHyeckas 4acThb

Peniute 3agaun.

1. VYHuBepcanbHO€ MHOXXECTBO COCTOUT M3 26 CTPOUYHBIX OYKB JATHHCKOTO
andasuTta. 3amansl MHOXKeCTBA A, B, C 1 D. BeryucianuTe MOITHOCT, MHOXKECTB X u Y.

A=14b. h, j, ke, n}, B={c.d, j,r.t} C =i, j,u, v}
D:{Q>C:g>_/9x>}’}=
X =(40B)uC, v =(a~D)u(c\B)
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I. Su R — OuHapHble OTHOIIEHUS 3aJJaHHBIC HA MHOYKECTBE JIIOAeH: aSh, eclin a
tewa b;aRb , ecnu a oren b. Hatitu S w Rb, aSe<Rb, aR'b,aR~S"'b

2. Ucnonw3yss TabmWIbl WCTUHHOCTH, MPOBEPUTH OSKBUBAJIECHTHOCTH OYJIEBBIX
bopmys XA (¥~ 2)H(x AY)~ (X AZ) ~x.

3. Hns OyneBod (¢yHKIUU, 3amaHHOM BekTopoM 3Hauenuit (10101011),
onpeaenuts CAIH®, CKH® u nonunom Kerankuna.

4. Bobiacuutb, daBisercs Jud cucteMa  QyHKOUA A =10x =y, x @ y,xy ~ xz;
(GyHKUIHMOHATBHO MOTHON?

5. U3 mnonHoW cucTeMbl OyJeBbIX (QYHKIIHMA A={xy,xv y,xyvz,x®y,x =y}
BBIJICJIUTE BCEBO3MOKHBIE OA3UCHI.

6. Ilo3zamannoit [JH® xx.x, v X,¥.x, v XX, MOCTpOUTh CokpalieHnyt JJHD.

7. HeopueHTUpOBaHHBIN rpad G 3a71aH MaTpULEen CMEXHOCTHU
O 1 11000
101 0000
1101 100
AG)=[1 0 1.0 0 1 0
0010011
0001101
000O0T1T1@O0

Cnenyer mocTpouTh Tpad Ha IUIOCKOCTH W HAWTH TaONUWIly CTEIEHEW BEpIUH,
MaTpUIly MHIHUJICHTHOCTH, TAOJIHUIly PACCTOSTHUMN, paguycC U IeHTp rpada.

Bapuanr 6

Teopernyeckas yacTb

Munumusanus 0yjaeBbIX (PYHKIMH.

[Tpu npoexTHpoBaHUY ITU(POBBIX ABTOMATOB IIIMPOKO MCTIOIB3YIOTCS METO/IBI
MUHUMHU3AIUHU OyJIeBbIX (DYHKIINI, TO3BOJISIONINE MOTYYaTh PEKOMEHAAIMH JIJIS
MOCTPOEHUSI PKOHOMHUYHBIX cXeM U(PpoBbIX aBTOMaToB. O0IIast 3a1a4ua
MUHUMM3AIUHU OyJIeBbIX (DYHKIIMI MOXKET OBITH CHhOopMyIMpOBaHA CIIETYIOITUM
o0pa3oM: HAaWTH aHATMTHYECKOE BhIpaKCHHE 3aJaHHOM OylieBor QyHKIMH B hopMme,
coJieprKaiield MUHUMaJIbHO BO3MOXKHOE YuCiIo OykB. Ciie/lyeT OTMETUTh, 4TO B
oOIIeit MOCTaHOBKE TaHHAS 3aja4a MOKa He PEIIeHa, OJTHAKO IOCTATOYHO XOPOIIIO
WCCJIeIOBAaHA B KJIACCE TU3BIOHKTUBHO - KOHBIOHKTUBHBIX (hopm. Llenb paboThr —
W3YYUTH PA3IMYHbIE METOIbI MUHUMHU3AINH, OTIPEICTUTh UX MMPEUMYIIECTBA U
HEJIOCTAaTKU U MPOAHATM3UPOBATH BOBMOKHOCTh UX alMapaTHOr0 MPUMEHEHHS.

PexomeHyeTcs cleaytomuii miad padoThl:
1. BBenenwue.
[Tonsatue OyneBoi QyHKIUU.
Paznoxenue ¢pyHkuuit nmo nepeMeHHbIM. HopMainbHbie GOpMBl.
MunuMu3aius HopMalnbHbIX GopMm.
Kaptsr Kapho.
Meron bneiika.
Meton KBaiina.
. 3aKJIro4YeHue.
IIpakTnyeckas 4acTb
Pemiure 3agaum.

Lo oE AL
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1. VYHuBepcanbHO€ MHOXXECTBO COCTOUT M3 26 CTPOUYHBIX OYKB JIATHHCKOTO
andasuTa. 3a1aHpl MHOXKeCTBA A, B, C 1 D. BeraucianTe MOITHOCT, MHOXKECTB X 1 Y.
A:{c, h, j, Kk, rn,y}, B:{b, c, k, u}, C:{j,k, w},
D=13b.g.i.v.z} X=(4uD)NC, Y =(4\D)u(C\B)

l. Su R— OunapHble OTHOIICHMS 3a/laHHbIE HA MHOYKECTBE JIIOAeil. aSh, ecnu a
cectpa b ; 4rb, €cnu a My b HaliTv oS U Rb, aSo Rb, aR'b,aR> S 'b

2. Wcnonp3yss TaOnMLBl HCTUHHOCTH, IPOBEPUTHh SKBHBAJIEHTHOCTb OYJIEBBIX
popmyn (x—=yNx—z)u ¥z

3. Jlna OyneBoit ¢QyHkmum, 3amaHHod BekTopoMm 3HadweHwit (11101011),
onpeaenuts CIH®, CKH® u nonunom Kerankuna.

4. BBIACHUTH, SABISICTCA NI cHCTEMAa (QYHKIHUHA A = {l.x.x(x ~ )@ x(y D z),x ~ }
(yHKUIHMOHAIBHO MMOJTHOU?

5. U3 nonHoil cucteMbl OyJeBbIX QYHKIHA A= {xy @ z.x@ y @ Lxy.x} BBIJCIUTE
BCEBO3MOJKHBIE OA3UCHI

6. Ilo 3amannoit KH® (x, v X.)(x, v x)(x, v x) mocTpouTh cokpareHnyo JJHD.

7. HeopueHTUpPOBaHHBIN rpad G 3aJ1aH MaTpHULIEH CMEXKHOCTH
0100000
1010000
0101 110
AG)=0 01 0 0 1 1
0010¢0TO0
001 11200
0001000

Cnengyer mocTpouTh Tpad Ha IUIOCKOCTH W HAWTU TaONUIly CTEIEHEW BEpIuH,
MaTpPHILy UHIIUJIEHTHOCTH, TaOJIHUILy PACCTOSIHUH, paauyc U LIeHTp Tpada.

Bapuanr 7
Teopernueckas yactb
MHuoskecTBa u MX cneuupuranuu. {uarpammsl Jisepa-Benna.

[IoHsATHE MHOKECTBA IIEPBUYHO, HA €M0 OCHOBE CTPOATCS BCE MATEMATUYECKUE
KOHCTpYKIUU. Llenb paboThl — M3yYUTh OCHOBHBIE CBOMCTBA MHOXKECTB U ONEpallun
HaJl HUMH.

PekomeniyeTcs cienyromuil miad padoThl:

1. Bsenenue.

2. Onpenennuts OCHOBHBIE MIOHATHS TEOPUU MHOYKECTB: 3JIEMEHT MHOKECTBA,
IIPUHAJIEKHOCTh MHOYKECTBY, YHUBEPCAIIHOE U IIyCTOE MHOKECTBA.

3. PaccMmoTpeTb OCHOBHBIE CIIOCOOBI 3a/1aHUsI MHOKECTB, MPOMIITIOCTPUPOBAB HX
Ha IpUMeEpax.

4. PaccMOTpeTh OCHOBHBIE ONlEpallii HaJl MHOKECTBAMU: OOBEANHEHHE,
IIepECeYEHNe, Pa3HOCTh, CAMMETPHUYECKAs Pa3HOCTb.

5. PaccmoTpeTrs OCHOBHBIE CBOMCTBA ONEPALAN: KOMMYTAaTUBHOCT,
aCCOLIMATUBHOCTb, TUCTPUOYTUBHOCTD, UIEMIIOTEHTHOCTh U T.I.

6. I'paduueckoe 3amaHre MHOKECTB: JuarpamMmel Diiniepa-Benna

7. MomHOoCTh MHOXKECTBA. MHOXKECTBO MOILIIHOCTU KOHTUHYYM.

8. 3akiIroucHHUE.
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IIpakTH4eckast 4acTh

Pemure 3aga4un.

1. VYHuBepcanbHOE MHOXXECTBO COCTOUT M3 26 CTPOUYHBIX OYKB JIATUHCKOIO
andapuTta. 3a1anbl MHOKeCTBA A, B, C u D. Berauciaure MOITHOCTh, MHOKeCTB X u Y.

A:{a,c,i, k,l}, B:{a,b,l,t,v}, Cz{k,/,n,u},
D= {a, J. Kk, Z},
X =(4UB)AD, y =(A~BN(CUD)

1. Su R — OuHapHBIC OTHOIICHUS 3aJaHHBIC HA MHOXCCTBE JItOJIeH: aSh, eclu a
eHa b. 4rp, ecnu a math b. HallTh oS U RH, aS o Rb. aR™'b.aR o S~'b

2. Wcnonp3ys TaOAMIBI HCTUHHOCTH, MPOBEPUTH SKBUBAJICHTHOCTH OYJIEBBIX
dopmyn xv(y =>z)u(xvy)—>(xvz),

3. Jlna OyneBoit ¢QyHkmuu, 3amanHod BekTopoMm 3HadyeHwit (00110001),
onpenenuts CAH®, CKH® u nonunom XKerankuna.

4. BwiACHUTH, SBISIETCA JIM  cHCcTeMa  (QYHKIUA A= {0.x.x(y @ 2) @ yz}
(yHKUIHMOHAIBHO MOJTHOU?

5. W3 momHOU cucTeMBbI OyNeBbIX QYHKIUNA A= {xy,xyv z,x® y,x —> y,x} BBIICITUTE
BCEBO3MOKHBIE OA3HUCHI.

6. Ilo3amannout JTH® x v ¥x, v X X.x vXx.xx [IOCTPOUTH COKpanieHHyr JJHD.

7. HeopueHTUpOBaHHBIN rpad G 3aJ1aH MaTpHUILEn CMEXHOCTH
01 11000
1010100
1101010
AG)=[1 0100 0 1
0 1.00¢0T1O0
0010100
0001000

Cnengyer mocTpouTh Tpad Ha IUIOCKOCTH W HAWTH TaONUIly CTENEHEW BEpIuH,
MaTpPHILy UHIIUJIEHTHOCTH, TaOJIHUILy PACCTOSIHUM, paauyc U LIeHTp Tpada.

Bapuanr 8
Teoperuuyeckasi 4acThb.
Packpacka rpados.

OpHoit U3 MepBbIX 3a/1a4, MPUBEIINX K BOSHUKHOBEHUIO TEOpUH rpados
SBJISIETCS “TUIIOTE3a O YeThIpeX Kpackax’. MccnenoBanue 3Toi mpooieMbl
MOCTY>KUJIO TOJTYKOM K MHOTOUUCIICHHBIM U YPE3BBIUYANHO pa3HOOOPa3HBIM
HCCIIEJIOBAHUSIM, B PE3YJIbTaTe KOTOPHIX BO3HUK BAXKHBIN pa3jies Teopuu rpados.

[enr KypcoBoit pabOThl — U3yYUTh OCHOBHBIEC MIOHATHS TEOPUU
pacKpalIMBaHus IJIaHAPHBIX TpadoB U MPOAHATU3UPOBATH OCHOBHBIE PE3YIbTaThI
IIOIBITOK JI0Ka3aTEeJIbCTBA TUIIOTE3bI O YETHIPEX KPaCKax.

PexomenmyeTcs cienyromuil iad padoThl:

1. Bsenenue.
2. HW3y4uTh UCTOPUIO 3a7a4M O YETHIPEX KPACKAX.
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3. PaccMoTpeTh Takue OCHOBHBIE TOHATHS Teopuu Tpados, kak Tpad,
MysbTUTpad), TUIAHAPHBIN rpad), TUIOCKUH MyIbTUTpad, BHYTPEHHSS TPaHb, BHEIITHSS
I'paHb.

4. Onpenenutsb NOHATUE MPABUIBHOM pacKpacku rpaga, XpoMaTH4eCKoro yncia
Y XpOMaTUYECKOT0 UHAEKCA. PacCMOTPETh OLIEHKH XPOMATHYECKOTO YnCia U
XpPOMAaTUYECKOTO MHJEKCA.

5. Pa3o0parth Ha mpuUMepe aIrOPUTM packpacku rpada.

6. 3akiIroueHHE.

IIpakTH4yeckas 4acThb

Pemure 3agaun.

1. VYHuBepcaibHOE MHOXXECTBO COCTOUT M3 26 CTPOUYHBIX OYKB JATHHCKOTO
andasuTta. 3aadpl MHOXKeCTBA A, B, C u D. BerauciauTe MOITHOCT, MHOXKECTB X 1 Y.
A=1b.g.h,0,5.1}, B=ile. f.h, r.v} C=1{p. q}

D = {a1 e, ri, S, vV, w’},
X =(A\B)n(C D), Y=(dnD)o(C\B)

2. Su R — OuHapHble OTHOLIEHUS 3aJJaHHbIE HA MHOXKECTBE JIIOJACH: aSh, eciu a
oren b; 4rh, €ciid a BHYK b. HaTH oS U Rb, aS o Rb, aR b, aR oS7'b

2. Hcnonp3yss TaOnMLbl HCTUHHOCTH, IPOBEPUTHh SKBUBAJIEHTHOCTb OYJIEBBIX
bopmyn (x®yrz)m>(E o> (o2 )ux—(y—oz2)->x),

3. Jlna OyneBoit ¢QyHkmuu, 3amanHod BekTopoMm 3HadyeHwit (01100011),
onpeaenuts CIH®, CKH® u nonunom Kerankuna.

4. BbIACHUTH, SBISICTCA I CHCTEMA (QYHKIHHA A= {xyv xz.x.x —> ».0.x® vz}
(yHKUIHMOHATBHO MOTHON?

5. W3 monHOM cucteMbl OyJNEeBBIX (PYHKIHH A= {x~y,x00,x@y,x >y, xDy®z;
BBIJICJIUTE BCEBO3MOKHBIE OA3UCHI.

6. Ilo 3amanHOit KH® (x vx, vX)(x vx vx)X* VvX) HOCTPOUTh COKPAIICHHYIO
JHO.

7. HeopueHTHpPOBaHHBIN rpad G 3aJ1aH MaTpHULEH CMEXHOCTH
0100000
10101200
0101100
AG)=10 0T 01 00
01 11001
0000001
000O0T1T1@O0

Crnenyer moctpouTh rpad Ha IJIOCKOCTH M HaWTU TaONMIly CTENEHEH BEpILIUH,
MaTpPHILy UHIIUIEHTHOCTH, TaOJIHUITy PACCTOSIHUH, paauyc U LeHTp Tpada.
Bapuant 9
Teopernueckas yactb
Ces3HoCTBb Irpada.
[ToHsiTHE CBA3HOCTH UTPAET MPUHUIMUIINAIBLHO BaXKHYIO pPOJIb B TEOPUU IpadoB.
[enps KypcoBoi pabOThl — U3YYUTh OCHOBHBIE CBOIMCTBA CBA3HBIX I'padoB.
PexomeHyeTcs crneayromui mial padoThl:
1. BBenenwue.
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2. OrmpenenuTtb TakKMe OCHOBHBIE TIOHSTHS TeOpUU TpadoB Kak rpad u ero rpaHw,
MyTh, CBI3HOCTh, CHJIbHAS CBS3HOCTh, KOMITOHEHTHI CBSI3HOCTH, OOBEMHEHUE
rpadoB, TOUKU COUTICHEHUS, MOCTHI, BEPIIMHHAS U peOepHAs CBSI3HOCTD.

3. PaccMoTpuTE OCHOBHBIE CBOMCTBA CBSA3HBIX I'padOB, MPOUJUTIOCTPUPYHTE UX HA
npuMepax.

4. Paccmotpute Teopemy MeHrepa.

5. 3akiroueHue

IIpakTHyeckas 4acThb

Peniute 3agaun.

1. VYHuBepcanbHO€ MHOXXECTBO COCTOUT M3 26 CTPOUYHBIX OYKB JATHHCKOTO
andasuTta. 3a1aHpl MHOXKeCTBA A, B, C u D. Berauciaute MOITHOCT, MHOXKECTB X u Y.

A= {e., /l, nz}, B = {a, b, e, o, q, y}, C = {/c, l, r},
D=Sa, k. l,s,t,x, v}
X =(4UB)AD, y =(A~BN(CUD)

1. Su R— OuHapHble OTHOUIEHUS 3aJaHHbIE HA MHOXECTBE JItOJIEH: aSh, ecnu a
tema b; 4Rrp, €CM a Mathb b. Halitu ¢S U Rb, aS o Rb, aR™'b,aR o S™'b

2. HUcnonw3ys Tabmuubl HCTUHHOCTHU, MPOBEPUTH SKBUBAJIECHTHOCTH OYJIEBBIX
bopmya (Kvinz)=> (x> ) > ((yvz) > 0))n(x = y) > (V> 1),

3. Jna OyneBoit ¢QyHkiuu, 3amaHHod BekTopoMm 3HavweHwit (10101011),
onpenenuts CAH®, CKH® u nonunom XKerankuna.

4. BbIsICHUTD, SIBIIIETCS B0’ cucTeMa byHKINN
A={y(x D p),xVv y,xy S x @y, xy® yz® xz} hyHKIUOHATHHO MTOJTHON?

5. W3 momHO# cucTeMbl OyneBbIX GyHKIHA A ={x®y@z® 1l xy,xVv v} BBIICIUTE
BCEBO3MOKHBIE OA3UCHI.

6. Ilo 3amannoit KH® (x v X, vX)(x vx)(x vy, vx) [OCTPOUTh COKPALICHHYIO
JIHOD.

7. HeopueHTHpOBaHHBIN rpad G 3aJ1aH MaTpULIEH CMEXHOCTH
0100000
1010010
0101101
AG)=0 0 1.0 0 0 0
00100T10
01 00101
0010010

Cnengyer mocTpouTh Tpad Ha IUIOCKOCTH W HAWTU TaONUIly CTENEHEW BEpIIuH,
MaTpPHILy UHIIUJIEHTHOCTH, TaOJIHUILy PACCTOSIHUM, pauyc U LIeHTp rpada.

Bapuant 10

MuHuMaJIbHbIE OCTOBHbIE 1€PEeBbs.

PekomennyeTcs cienyromuil miad padoThl:

1. Beenenne (PaccMOTpeTh OCHOBHBIE TOHSITUS W OINpPEIEICHUS, CBSI3AHHBIE C
TEMOi1).

1. MocCTbI U UX CBOMCTBA.

2. JlepeBbs U UX CBOMCTBA.

3. OpueHTUpOBAaHHbIE, YIIOPSAOUYEHHBIE, OMHAPHBIC IEPEBBS.
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OcTtoBHBIE epeBhs Tpada.

O6xo0x rpada mo riryorHe U IMHpPUHE.

3amava MOCTPOSHHUsI MUHUMAaJIbHOTO OCTOBHOTO JIEPEBa.
Anroputm Kpackaina.

Anroputm [levikctpei-IIpuma.

3aKIOUYCHHE

o XNk

IIpakTHyeckas 4acThb

Peniute 3agaun.

1. YHuBepcaibHOE MHOXECTBO COCTOUT U3 26 CTPOYHBIX OYKB JIATHHCKOTO
andasuTta. 3aganel MHOKecTBa A, B, C u D. Brriunciure MOIIHOCTh MHOXKECTB X U
Y.

A = {c= ha 4]-9 k) Fr, y}a B == {ba C, k- ?/t}a C: {,ja ka 1'1/}9
D:{b, PS4 l.:v V. Z}>
X =(4uD)C, Y =(4\D)U(C\B)

1. Su R — OuHapHble OTHOLIEHUS 3aJaHHbIE HA MHOXKECTBE JIIOJIeH: aSh, eciu a
Tema b; 4rp, ecnu a oreny b. Halitut a5 O Rb, aSo RH, aR 'b,aR S 'b

2. HUcnonw3ys Tabmuubl HCTUHHOCTU, MPOBEPUTH SKBUBAJIECHTHOCTH OYJIEBBIX
popmya (x> yfx—>z) m ¥ >z

3. Hna OyneBoit ¢QyHknuu, 3amaHHod BekTopoM 3HaweHwit (11101011),
onpeaenuts CIH®, CKH® u nonunom XKerankuna.

4. BBISCHUTH, SBISCTCS JIM CHUCTEMa (QYHKIHH A= {x.x(y~2)~(yvz)x®y®z}
(yHKIHMOHAIBHO MMOJTHON?

5. U3 momHOW cucTeMbl OyNeBBIX (QYHKIUH - =1{0.x(y@z)® yz.x} BBIICIATE
BCEBO3MOKHBIE OA3UCHI.

6. Ilo 3amannont KH® (x; v x;,)(x; v x3)(x3 v x;) mocTpouTh cokpanieHnyro JJHOD.

7. HeopueHTHpOBaHHBIN rpad G 3aJ1aH MaTpULEN CMEXHOCTH
0100000
1010000
0101110
AG)=0 01 0 0 1 1
00100T10
001 11200
0001000

Cnengyer mocTpouTh Tpad Ha IUIOCKOCTH W HAWTU TaONUIly CTENEHEW BEpIIuH,
MaTpPHILy UHIIUJIEHTHOCTH, TaOJIHUILy PACCTOSIHUM, pauyc U LIeHTp rpada.

8.2.6. OnleHOYHBIE CpeICTBA MPOMEKYTOYHOT0 KOHTPOJIS
Bonpochl (3aganus) s 3avera:

1. Onpenenenrie MHOXKECTBa, IMOAMHOXECTBA, 3yieMeHTa. (CrnocoObl 3agaHus
MHOECTBA.

2. llonsTHe yHMBEpCYMA M IyCTOr0 MHOXkeCTBa. Ornepanyu HaJ MHOKECTBAMM.

3. CpoiicTBa onepanunii HaJl MHOKECTBaMU. J{0Ka3aTEIbCTBO CBOMCTB C MOMOIIBIO
nuarpamm ODiliepa-BenHa.

4. Tlpsamoe (nexapToBO) npousBeaeHre. bunapHbie OTHOLIEHUS.
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OTHO1IEHNE SKBUBAIECHTHOCTU. OTHOIIEHUE TTOPSIAKA.

®yHk1MoHANBHBIE OTHOMIEHU. OTOOpakeHus. Buabsr oToOpakeHMiA.

7. Tlonatue BbBICKa3bIBaHUS M  BBICKa3bIBaTeNnbHOU  (popmbl.  OCHOBHBIE
JIOTUYECKUE ONEPALIIH.

8. Iloctpoenne Tabauy UCTUHHOCTH. [loHsATHME JOorMuYeckod  (OPMYJIBL.
dopmanu3zanus BbICKa3bIBaHUM.

9. TloHsATHE TOrMYECKONW PABHOCUIIBHOCTH.

10.3aK0OHBI TOTMKHU BBICKA3bIBAHUIA.

11.IToHsiTHE TOTUYECKOTO CIIEIOBAHUSI.

12.ITonsitue HOpManpHOM sorudeckoit @opmel. [lonarue CHAHD® u CKHO.
CocraBneHue HOpMaJIbHBIX (HOPM MO TAOIHUIIAM UCTHHHOCTH.

13.ITonyuenue ciaeactuii ¢ nomoupo CAH® u CKHO.

14.0Onpeneneane  npenukara. CrnocoObl  3amaHus  npenukara.  OOmacThb
ONpEJEICHUS] 1 MHOKECTBO UCTUHHOCTH MPEIUKATA.

15.Jlornyeckue onepanuy B JIOTMKE MpeaukaTtoB. OnpeneneHue KBaHTOPOB.
KBanTu(ukamnus 10ruueckux npeaukaTos.

16.1Tonsitue ucneiTanust U coObiTHs. Buabl coObiTuii. [lonHas rpynna coObITHIA.
OnpeneneHue BEPOSITHOCTH.

17.0cHoBHbIE (OPMYITBI KOMOUHATOPHUKH.

18.1Tonnas rpynna coosiTuii. [IpoTHBOMOI0KHBIE COOBITHS.

19.Cnoxenue 1 Npou3BeIeHHE BEPOSATHOCTE HECOBMECTHBIX COOBITHIA.

20.YcnoBHas BEpOSITHOCTb.

21.CrnoxeHue 1 Mpou3BeICHHE BEPOSTHOCTE COBMECTHBIX COOBITHIA.

22.BeposTHOCTb MOSBIEHUS XOTs Obl OJHOTO COOBITHSI U3 TPYIIIIHL.

23.Dopmyia IOJTHON BEPOSITHOCTH.

24 . ®opmynsl beiieca.

25.®opmyna bepHym.

26.11onsTHE O CIIy4YallHOW U TETEPMUHUPOBAHHOMN BEJINYUHE.

27.0npenenenue rpada. HeopueHTHpoBaHHBIM, B3BELIEHHBIN U oprpad.

28.CesaszHoctb rpada. [londarue mytu, uenu u nukia B rpade. [[amMmunbToHOB rpad.
Ditniepos rpad.

29.MatrpuuHoe 3agaHue rpados.

30.Anropurm PankepcoHa.

o

8.3. MeToanueckue MaTepuaJibl, ONpeAeA0Iue MPoueypPbl OLeHNBAHUS
3HAHMH, YMEHNH, HABBIKOB U (MJIM) ONBITA JAEATEIbHOCTH, XaPAKTEPU3YIOIIHX
3Tanbl (OPMUPOBAHUA KOMIIETEHIIM A

OCHOBHOW 1€JIbI0 TPOBEJICHUS TPOMEKYTOUHOM aTTECTAI[UU SABJISIETCSA
OMpENICNICHUE CTETEeHU JIOCTWKEHHS 1eJie Mo Y4yeOHOM MAUCHUIUIMHE WIN €€
paznenaM. OCYIIECTBISETCA 3TO IPOBEPKOM M OLEHKOM YPOBHSI TEOPETHYECKOMN
3HAHUM, TMOJYUYECHHBIX OOYYaOUIUMUCS, YMEHUS MPUMEHSATh HUX B PEUICHUU
MPaKTUYECKUX 3ajlay, CTEMEeHM OBJIAJICHUs] OOy4YalolUMHCS TPaAKTUUYECKUMHU
HaBBIKAMU U YMEHHUSIMU B 00BbeMe TpeOOBaHUI pabouel MporpaMMsbl MO TUCIUILIMHE,
a TaKKe UX YMEHHUE CaMOCTOATENbHO padoTaTh ¢ yueOHOM JIUTEepaTypo.
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Opranuzanusi MpOBEACHHS TPOMEKYTOUHON aTTeCTallMd perjaMeHTHpOBaHa
«Ilonoxxennem 00 opraHuzanmuu 00pa30BATENBHOTO TIpolecca B deaepaTbHOM

roCyJapCTBEHHOM aBTOHOMHOM 0Opa30BaTEIbHOM YUPEKICHUU

MTOJIMTEXHUYECKAN YHUBEPCUTET

«MOCKOBCKHI

8.3.1. Iloka3arenn OLEHMBAHUS KOMIIETEHUHI HA Pa3jMYHBIX ITanax HX
(¢popMupoBaHus, AOCTHKEHHE OOYYAOIIMMHCH IUIAHUPYEMbIX Ppe3yJbTATOB
o0y4eHus MO0 IMCHMILJIMHE

YK-1. Cnocoben ocymecTBJIATH NOMCK, KpUTHYECKMIT aHAIU3 U cHHTe3 HHGOPMalluM, TPUMEHATH
CHUCTEeMHBIii OAX0/ JJisl pellieHUs MOCTABJEHHBIX 3a1a4.

Kputepun ouennBanus

- CUCTCMHBIM ITOAXOA OJIA

uHpopmanuu ¢ YaCTUYHO BIaJEET

Jran
(YpoBeHB)
HEYAOBJIETBOPHUTEJIBHO | YAOBJIETBOPUTEIHHO X0opouo OTJIMYHO
3HATh OO0yuatonuiics OO0yuatomuiics OO6yyaromuiics OO0yuaromuiics
JEMOHCTPHUPYET IIOJIHOE JEMOHCTPUPYET JEMOHCTPHUPYET JEMOHCTPHUPYET IIOJIHOEe
OTCYTCTBHE WIIH HETIOJIHOE COOTBETCTBUE | YaCTUYHOE COOTBETCTBHE
HEIOCTaTOYHOE CIIEYIOIMX 3HAHUI: COOTBETCTBUE CIIeIYIOIHX 3HAHUH:
COOTBETCTBHE CICAYIOMINX | - 0COOCHHOCTH cOopa CIIeYIOIINX 3HAHUIA: | - 0COOCHHOCTH cOopa
3HAHMH: 00paboTku nHpopManuu | - ocobeHHOCTH cOopa | 0OpaboTku MHGOpMALUH
- ocobeHHoCcTH cOopa n MaTeMaTH4eCKUMHU n 00paboTKH MaTeMaTHYCCKUMH
00paboTku HHGOPMAIUH MeTOoJIaMHU uHpOpMaLUU MeTOoJlaMu
MaTeMaTH4YCCKUMHU - pa3jinyHbIC MCTOANKHU MaTeMaTHYCCKUMU - pas3iinyHbIC MCTOJAUKHU
METOJaMH cbopa nHpOpMaITIH MeTOIaMU cbopa uHpOpMAITII
- pa3InUYHBIC METOAUKH - CIIOCOOBI IOUCKA, - pa3nu4HbIe - CIIOCOOBI ITOKUCKA,
cbopa uHpopMauu aHaJM3a ¥ CHHTE3a METOAMKH cOopa aHanM3a ¥ CHHTe3a
- cItoCcOOBI TTONCKA, HHPOPMALIUU nHpOpMALIN HHPOPMALIUU
aHaJIM3a ¥ CHTE3a - CIIOCOOBI MOUCKa,
uHbopMaIUH aHaJM3a U CUHTE3a
nHdpopManum
yMeThb OOyuatonuiics He yMeeT OO0yuatomuiics OO0yyaromuiics OO0yuaromuiics
WU B HEJIOCTATOYHOU JIEMOHCTPHUPYET JIEMOHCTPUPYET JIEMOHCTPHUPYET MOJHOE
CTETNIeHU yMeeT HEIOJIHOE COOTBETCTBUE | YAaCTUYHOE COOTBETCTBHUE
- BBLJICJISITH I'JIaBHOEC B CJICAYIOMNX yMeHHﬁ: COOTBETCTBHE CJICAYIOMnX yMeHHﬁ:
HCTOYHUKAX MHYOPMALUK | - BBLICIATH INIAaBHOE B CIIeYIOIINX YMEHHUI: | - BBLICNATH IJIABHOE B
IUIS QaHaIn3a HCTOYHHKAX - BBLACJIATD IJIABHOE B | HCTOYHUKAX
- HAXOJIUTh ONTUMAIIbHBIE | HH()OPMALMHU IS HCTOYHHKAX UHOOPMALIUH IS
MaTeMaTHYeCKHEe METOJbl | aHAJIU3a uHOOpPMALIUH IS aHanm3a
00paboTku MH(pOpMAIIH - HAXOJUTh aHaM3a - HaXOJUTh
- LIesIecoo0pasHo ONTHMAJIbHBIE - HAXOJIUTh ONTUMAJIbHbBIC
MPpUMEHATH aHaJIN3 U MaTEeMaTHYCCKHUEC OIITUMAJIBHBIC MaTE€MaTHUYCCKHUEC
CUHTE3 METOABI 00paboTKN MaTeMaTH4YeCKUe MeTOoJIbl 00paboTKH
wH(pOpMAIHN MeTOIBI 00paboTKHI HHPOPMALIUH
- Ienecoodpa3Ho nHpOpMaIN - enecoodpa3Ho
NPUMEHSTH aHAJIN3 U - [enecoodpasHo MPUMEHSTH aHAJN3 U
CHHTE3 NPUMCHSATh QaHAIM3 U | CUHTE3
CHHTE3
BJIaJeTh OO6yuatommiicst He Bianeer | OOydJaronmiics BianeeT O0yuaronmMes OO0yuaromnuiics
WIN B HEOCTATOYHOM B HETMIOJIHOM 00beMe 1 JIOITYCKaIOTCs CBOOO/IHO IPUMEHSIET
CTETICHH BIIaJiceT MPOSIBISIET HE3HAYUTEITbHBIC MOJTyYCHHBIC HABBIKH, B
- MeTosiaMH 00paboTKH HEJIOCTaTOYHOCTh OLIMOKH, MIOJIHOM 00beMe BiajieeT
MH(OpMaLUK C TOMOIIBIO | BIAJCHUS HETOYHOCTH, - MeTo/1IaMH 00paboTKH
MaTeMaTHKH - MeToAaM# 00pabOTKH 3aTpyAHEHUS, nH(pOpMaInH ¢

IIOMOIIIBIO MAaTCMAaTHKHU
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PEUICHUSA TOCTABJICHHBIX
3aJa4 HalpaBJICHUA
IMOATrOTOBKH

- MAaTCMAaTH4YCCKUMHU
HAaBbIKAMU PCHICHUA
IIOCTABJICHHBIX 3a1a4

MIOMOIIIBIO MAaTCMAaTUKHU
- CUCTCMHBIM IIOAXO0Q
A peIICHUA
NOCTAaBJICHHBIX 3aJ4a4
HanpaBJICHUA
IIOATOTOBKH

- MAaTCMAaTUH4YCCKUMU
HaBbIKaMM PCIICHUSL
MNOCTaBJICHHBIX 3aJa4

- MCTOAaMHU
00paboTKH
nHpopManuu ¢
TIOMOUIBIO
MaTeMaTUKU

- CHCTEMHBIM TOJIXO0[T
JUTSL PEIICHUS
MOCTABJICHHBIX 33,144
HaIlpaBJICHUs
MOJITOTOBKH

- MaTeMaTHYECKHUMHU
HaBBIKaMH pCIICHUA
MOCTABJICHHBIX 33/1a4

- CUCTEeMHBIM MOJXO0J
JUISL pelleHUs
MOCTaBJICHHBIX 3aJa4
HaTpaBJICHUSI
HOJrOTOBKH

- MaTeMaTHYECKUMU
HaBBIKAMU PELICHUS
MOCTaBJICHHBIX 3aJa4

OIIK-1 Cno

cobeH NMPUMEHATb CCTCCTBECHHOHAYYHBIC U OGHICI/IH)KeHepHI)IC 3HaHUA, MCTOAbl MAaTCMATHYCCKOI'O aHA/IU3a U

MOICIMPOBAHUSA, TCOPETUIECKOTO U DKCIIEPUMEHTAIIBHOT'O UCCIEA0OBAHUS B HpOCI)eCCPIOHaJIbHOfI JCATCIBHOCTH

Kpurepun onennBanus

Jran
(YpoBeHB)
HeY/A0BJIETBOPHUTEIHHO YIOBJIETBOPUTEJIHHO X0po1Io OTJINYHO
3HATh OO6yuatommiics OO6yuatommiics OObyuaronuiics Ob6yuatommiics
JIEMOHCTPHPYET MOJHOE JIEMOHCTPHUPYET JIEMOHCTPUPYET J€MOHCTPHPYET
OTCYTCTBHE WIIN HETIOJIHOE COOTBETCTBUE | YAaCTUYHOE TIOJTHOE COOTBETCTBHE
HE/I0CTaTOuyHOe CJIC/TYFOLINX 3HAHUH! COOTBETCTBHUE CJIC/TyIOLIUX 3HAHUH!
COOTBETCTBHE ClIeNyIomMX | - muddepeHnuansHoe CIICAYIOIINX 3HAHUH: - mudepennmanbHOE
3HAHWMA: HCYHCIICHUE,; - muddepeHnruanbHoe WCYHCIICHUE,;
- muddepenunanbHoE - HHTErpajibHOe HCUUCIICHUE; - HHTETpaJIbHOE
HCUHUCIICHUE; HCUHCIICHUE; - UHTETPaJIbHOE HCUHUCIICHUE;
- HHTETpaJIbHOE - METOJIBI PEIICHHS HCUHCIICHUE; - METOJIBI PEIICHHS
HCUHUCIICHUE; muddepeHnnanbHbIX - METOJIbI PEIICHHS i depeHnnanbHbIX
- METOJIBI PEIICHHS YpaBHEHH; nmuddepeHmanbHbIX ypaBHEHH;
muddepeHnnanbHbIX - Teoputo GpyHKIMI YPaBHEHUI; - Teoputo GpyHKUMI
YpaBHEHH; KOMIUIEKCHOTO - Teopuio QyHKIMH KOMIUIEKCHOTO
- Teoputo GyHKuMit MepEMEHHOT0; KOMIUIEKCHOTO HepEMEHHOT0;
KOMIUIEKCHOTO - PSLIBL M UX MepEMEHHOT0; - PSILIBI M UX
NIEPEMEHHOT0; PUMEHCHUE; - PAOBI M UX IIPUMEHEHHE;
- PSIIBI M UX IPUMEHEHHE; -TEOPHIO BEPOSITHOCTEH. | MPHUMEHEHHUE; -TEOPHIO
-TEOPHIO BEPOSTHOCTEH. -TEOPHIO BEPOSITHOCTEH.
BEPOSITHOCTEM.
yMeTh OO6yJatommiicss He yMeeT OO6yJatommiicst OO0yuaronuiics OO6yuatommiicst
WM B HEIOCTAaTOYHOM JEMOHCTPHUPYET JIEMOHCTPUPYET JEMOHCTPHPYET
CTEINIeHN yMeeT HETIOJTHOE COOTBETCTBUE | YAaCTUYHOE TIOJTHOE COOTBETCTBHE
BBINOJIHATS! CIICTYIOIINX YMEHHMH: COOTBETCTBHE CIICTYIOIINX YMEHHH:
- HAXOJUTh pelIeHne - HAXOJUTh pelIeHne CIIEAYIOIINX YMEHUIA: - HAXOJUTh peIIeHNE
3a7a4M WU 3a7a4u WIu - HAXOJUTh PeIlICHNE 3a7a4M WK
JI0Ka3aTeIbCTBO JIOKa3aTeIbCTBO 3a7a49u WK JI0Ka3aTeIbCTBO
TEOPEMBbI; TEOPEMBI; JI0Ka3aTeJIbCTBO TEOPEMBbI;
- IPUBOJUTH IPUMEPHI U - IPUBOJUTH IPAMEPHI TEOPEMBI; - IPUBOJNTH
KOHTPIIPUMEPHI K 1 KOHTPIIPHMEPHI K - IPUBOJUTH TIPUMEPHI U
OCHOBHBIM OCHOBHBIM MIPUMEPHI U KOHTPIIPUMEPHI K
OIIPEAEIEHUIM U OIIpEAEIEeHUSM U KOHTPIIPUMEPHI K OCHOBHBIM
TeopeMaM Kypca TeopeMaM Kypca OCHOBHBIM OIIpEACIICHHUSIM U

MaTeMaTUuKHU
-CaMOCTOATCIIbHO
HCII0JIB30BATh

CoZeprKalUICs B
JuTepaType 1o
MIPUKIIATHBIM HayKaM,

MaTeMaTUYeCKUi anmapar,

MaTeMaTUKU
-CaMOCTOSITEIHHO
HCTIONB30BaTh
MaTeMaTU4eCKHUil
anmnapar, coaeprKaluics
B JIUTEpaType 1Mo
MIPUKJIAJHBIM HayKaM,

omnpeJeSeHUsIM U

TeopeMam Kypca

MaTeMaTuKu
-CaMOCTOSITEILHO
HCIIONIb30BaTh
MaTeMaTHYECKHiA
anmapar,

TeopeMaM Kypca
MaTeMaTHKH

- CaMOCTOS-TEJILHO

HCIIOJIL30BaTh

MaTeMaTHISCKUi

ammapar,

collep Kaluics B
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paclupsaTb CBOU

pacmipAaTb CBOU

coepKaluica B

JUTEPATypE 10

MaTeMaTHYECKUe MaTeMaTHYECKUE JUTEpaType 1mo MIPUKIIATHBIM HayKaM,
MTO3HAHMSL. MTO3HAHMS. MPUKIIAIHBIM HayKaMm, pacLIupsATL CBOU
paCH_H/IpﬂTL CBOU MAaTEMATHUYCCKUC
MaTeMaTHYECKIe MTO3HAHUS.
TO3HAHUS.
BJIAJAETh OO6yuatommiicst He Bianeer | OOydJaronuiics BiangeeT ObyuaronmMes OO6yuatommiics
WM B HEAOCTATOYHOM B HEIMOJHOM 00BEME U JIOTTYCKAIOTCS CBOOOIHO IPUMEHSIET
CTEIEHH BIIAIEET: MPOSIBIISIET HE3HAYUTENbHEIE MOJTy4Y€HHbIC HABBIKH, B
- HAaBBIKAMH PEIICHHS HEJOCTATOYHOCTD OIIMOKH, HETOYHOCTH, | IOJIHOM 00BeEMeE
3aja4 Ha JIOKA3aTeILCTBO; | BIIaJ€HUS HABBIKAMU 3aTpyAHCHUS, BJIaJIEET HaBBIKAMU
- HaBBEIKAMH paboTsHI : YaCTUYHO BJIAJICET paboThL:

JIOKA3aTeIbCTBA OCHOBHBIX
TEopeM;

- HaBBIKAMM IIOMCKa
pelIeHus 3a1a4 Wit
JI0Ka3aTeIbCBa TEOPEM;

- MAaTEMAaTUYCCKOU
CHUMBOJIMKOH I
BBIPaXCHUS
KOJIMYCCTBCHHBIX U
KAQYCCTBCHHBIX OTHOIHeHI/Iﬁ
00BEKTOB;

-TIEpBUYHBIMHA HAaBBIKAMU U
OCHOBHBIMH METOIaMH
pelIeHNs MaTeMaTHIeCKUX
3a/1a4 u3
O0IEeHHKEHEPHBIX U
CIICIUAJIbHBIX TUCIIUITIJIINH
npodunnzanmu.

- HaBBIKAMH PEIICHUS
3a71a4 Ha
JI0Ka3aTeIbCTBO;

- HaBBIKAMU
JI0Ka3aTeIbCTBa
OCHOBHBIX TEOPEM;

- HaBBIKAMH ITOMCKa
peuieHus 3a1a4 uin
JI0Ka3aTeIbCBa TEOPEM;
- MaTeMaTHYCCKOMU
CHUMBOJIUKOM IS
BbIpaKEHUS
KOJIMYCCTBEHHEIX 1
Ka4eCTBCHHBIX
OTHOILIEHHH 00HEKTOB;

-ICPBUYHBIMU HaBbIKAMU

1 OCHOBHBIMH METOJaMHU
pelieHus
MaTeMaTHYECKUX 3a7a4
13 OOIENH)KEHEPHBIX H
CIEIHAIbHBIX
JUCLUATUIAH
npodunnzanuu.

HaBbIKaMU paboThI:

- HaBBIKAMH PEIICHUS
3a7a4 Ha
JI0Ka3aTeIbCTBO;

- HaBBIKAMH
JI0Ka3aTeIbCTBA
OCHOBHBIX TEOPEM;

- HaBBIKAMH TTOHMCKa
penieHus 3a1a4 Win
JI0Ka3aTeIbCBa TEOPEM;
- MaTeMaTHIeCKOM
CHUMBOJIUKOM IS
BEIPAKCHUS
KOJIMYECTBEHHBIX U
KauyeCTBEHHBIX
OTHOIICHUH 00BEKTOB;
-TIEPBUYHBIMU
HaBBIKAMU U
OCHOBHBIMH METOJIaMH
peneHust
MaTeMaTHYECKUX 3aJa4
13 O0MIEHH)KEHEPHBIX
U CIEIHATbHBIX
JACIUTUTHH
npodunuzanmu.

- HaBBIKAMH PEIICHUS
3aj7a4 Ha
JIOKa3aTeIbCTBO;

- HaBBIKAMH
JIOKa3aTeNIbCTBA
OCHOBHEIX TEOPEM;

- HaBBIKaMH ITOMCKa
pelieHus 3a1a4 Uiu
JIOKA3aTeNbCBa TEOPEM;
- MaTeMaTUYeCKOH
CHUMBOJIUKOH IS
BBIPKEHUS
KOJINYECTBEHHBIX U
Ka4yeCTBEHHBIX
OTHOIIIEHHH 00BEKTOB;
-IICPBUYHBIMU
HABBIKAMH U
OCHOBHBIMH METOJIAMH
pemeHns
MaTeMaTHYECKUX 3a7ad
13 00IIeNHKEHEPHBIX
M CIIELHAIbHBIX
JUCIHUTUTAH
IPOQUIH3AIHH.

8.3.2. MeTroanka onieHMBAHMS Pe3y/JIbTATOB MPOMEKYTOYHOM ATTECTALUH

Iloka3zaTensaMu OIIEHMBAaHUA KOMIETSHIIMM Ha JTale

IIPOMEKYTOYHOU

arrecraliuu 110 JUCHUIIINHE «HI/ICKPCTHaH MaTeMaTuKa» ABJIAIOTCA PE3YJIbTAThI
06y‘1€HI/IH 10 JUCOUIIIIMHE.

O eHOYHBIH JHUCT Pe3yabTATOB 00y4eHHUs M0 JMCUUILINHE

YpoBeHs
c(OpMHPOBAHHOCTH
Kon xomnerenuuun 3HaHus YMmenus Hagbiku KOMIIETEHIIUU Ha
JIaHHOM JTare /
OLICHKa
VYK-1. Cnocoben | - ocobeHHOCTH cOOpa | - BBIACIATH - BIIQJICHUS] METOIaMH
OCYIIECTBIIATH 1 00paboTKH TJIaBHOE B 00paboTkn
TIONCK, nHpOpMaUN HUCTOYHHKAX nHPOPMALINH C
KPUTHYCCKHHA MaTeMaTHICCKUMHU HHPOPMALIUH TS TTOMOIIBIO
aHaIM3 ¥ CHHTE3 | METOIaMu aHam3a MaTEeMaTHKH
uH(pOpMAIINH, - pa3JuYHbBIC - HaXOJINTh - BIIQJICHUS

40




MPUMEHSTH METOIUKH cOopa ONTHMAJIbHBIE CHCTEMHBIM TTOJIXO0J
CUCTEMHBIN HHpOpMaUN MaTeMaTH4ECKue JUISL PEILICHUS
TOAXO, JISt - CrIO0COOBI ITONCKa, METO/IbI 00pabOTKHM | TOCTaBJICHHBIX 3a7a4
pemeHus aHaNM3a ¥ CHHTE3a nHpopManun HaIpaBICHUS
MIOCTaBJIEHHBIX nHpOpMaIU - [enecooopasHo MOATOTOBKU
3a1a4 NPUMEHSATH aHAJHN3 | - MaTeMaTHYeCKHe
U CUHTC3 HaBBbIKW PCIICHUA
MIOCTABJICHHBIX 33124
Ornenka 1o JUCHUILTHHE (CpeaHee apupMeTHIecKoe)
OIIK-1 Cnocoben | - nuddepeHnmanbHoe | - HAXOIUTH - HaBBIKH NTOMCKA
MPUMEHSTh HCUYUCIICHUE; pelieHue 3a1a4u peLIeHus 3a1a4 nin
€CTECTBEHHOHAYYH | - HHTETPAJIbHOE WIH JIOKa3aTeIbCTBA
bIC U HCUUCIICHUE; JI0Ka3aTeJIbCTBO TEopeM;
OOIIEHMHKXEHEPHBIE | - METOJBI PEIICHHS TEOPEMBI; - BIaJCHUS
3HAHWA, METOMBI i epeHnInanTbHbIX - IPUBOJNTH MaTeMaTHIECKOi
MaTeMaTHYeCcKOro | ypaBHEHHH; TIPUMEpHI 1 CHUMBOJIMKOH U151
aHaIM3a 1 - Teopuio GyHKIMi KOHTPIIPUMEPBI K BBIPAXKCHUS
MOJCIIMpOBaHuUA, KOMIIJICKCHOI'O OCHOBHBIM KOJIMYCCTBCHHBIX U
TEOPETHYECKOTO U | MEPEMEHHOT0; OTIpeJICTICHUSIM U Ka4eCTBEHHBIX
9KCIIEPUMEHTANbH | - PSIBI M UX TeopeMaM Kypca OTHOIIEHUH OOBEKTOB;
Oro UCCIICA0OBaHUA MMPUMEHCHUC MaTE€MaTHKU -IICPBUYHBIMU
B - TEOPHIO -CaMOCTOSITEIBHO HaBBIKAMU H
npodeccHOHANBHO | BEpOSTHOCTEH. HCTIONb30BaTh OCHOBHBIMH METOJIaMU
i nesiTeIbHOCTH MaTeMaTH4eCKHH penieHus
anrmapar, MaTeMaTHYECKUX
coiepKaluncsa B 3a7a4 U3
JUTEepaType 1o 0O0IEMHKEHEPHBIX U
MPUKIIATHBIM CTIELUATBHBIX
HayKaM, JUCIUTIIINH
pacuIupsTh CBOH npodunmmzanmm.
MaTEeMaTHIECKHE
TIO3HAHUSI.
OueHka 1o AUCIUTUIMHE (CpeaHee apupMeTHIECKOe)

OlieHKa «OTJIMYHO» BBICTABIISETCS, €CJIU CpeIHEe apU(PMETHIECKOE HaXOqUTCS
B uHTEpBaJie ot 4,5 10 35,0.

Ol1eHKa «XOPOIII0» BBICTABJISAETCS, €CIU CpeHee apupMeTnueckoe HaXOqUuTCs
B MHTEpBaJIE OT 3,5 10 4,4.

O11eHKa «yIOBIICTBOPUTEIIBHOY» BBICTABIISICTCS, €CIU CpeaHee apu(METHICCKOE
HaXOJUTCS B UHTEpBaJie oT 2,5 10 3.4.

Ornenka «HEYJIOBJIETBOPUTEIIHHO BBICTABIISICTCS,
apudmMeTHuecKoe HaxoauTcs B uuteppaiie ot 0 1o 2,4.

[IpomexyTouHasi arTecTanusi o0yJarouuxcs B popme 3adera MPOBOAUTCS MO

pe3yiibTaTaM BBIIIOJHCHMA BCeX BMAOB yyebHOM paboTbl, NpeayCMOTPEHHbIX y4ebHbIM naaHom no
ancumnavHe « HopMoTBOPYECTBO B KOHKYPEHTHOM MpaBe», NPW 3TOM YUYMTbIBAOTCA Pe3yNbTaTbl TEKYLLEro
KOHTPONA YyCNeBAaeMoCTM B TeyeHMe cemectpa. OUueHKa CTENeHW AOCTUXKEHMA obydatowmmuca
NAAHUPYEMbIX Pe3yNbTaToB 0O6yYeHUA No AMCLMNAMHE NPOBOAUTCA NpenojasaTenem, BeAyLUM 3aHATUA
no AUCUMNAMHE METOLOM SKCNEPTHOW OUEHKU. [0 MTOram NPOMEXKYTOUHOM aTTecTaumm nNo AUcCUMNIMHE
BbICTABASAETCA OLLEHKA «OTIMYHOY, KXOPOLLO», «YA0BNETBOPUTE/ILHOY» UM KHEYL,O0BNETBOPUTENIBHOY.

cCln cpeaHcee

Ixauaa onenuBanusa | Onucanue

BoinonHensl Bce BBl yueOHOW pabOThI, MPerlyCMOTPEHHbIE YUeOHBIM

O1ianguao o o
maaHoM. CTyJIEHT JAEMOHCTPUPYET COOTBETCTBHE 3HAHUN, YMEHHI,
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HAaBBIKOB MMPUBCACHHBIM B Ta6n1/1uax HOK8.38.T€J'ICI\/'I, OIIeprupyeT
HpI/IO6peTCHHI)IMI/I 3HAaHUSIMHU, YMCHUSIMHU, HABBIKAMH, NPUMCHACT HUX B
CUTyalusiIx MOBBIIIEHHOM CIIOKHOCTH. HpI/I 9TOM MOTYT OBITE AONYIICHBI
HC3HAYUTCIIbHBIC OHH/I6KI/I, HECTOYHOCTH, 3aTPpyAHCHUA npu
AHAJIMTHYCCKUX OllCpalusax, HNEPEHOCE 3HAHUU U y'MeHI/Iﬁ Ha HOBBIC,
HCCTAaHAAPTHBIC CUTyallHlH.

BrimonHensr Bce BUIBI y4eOHOW PaOOTHI, MPEAYCMOTPEHHBIC yUeOHBIM
m1aHoM. CTyZIEeHT IEMOHCTPUPYET HEMOJIHOE, IPaBUIbHOE COOTBETCTBHE
3HaHWI, yMEHHUI, HABBIKOB MPUBEICHHBIM B Ta0JIUIIaX MTOKa3aTeNIeH, 100
€CJIM TIPHU STOM OBLITH TOMYIIEHBI 2-3 HECYIIECTBEHHBIE OIIHOKH.

Xoporio

BrimonHensl Bce BuAbl yueOHOH paboOThI, MperycMOTPEHHbIE yUeOHBIM
mwiaHoM. CTyJIeHT JIeMOHCTPUPYET COOTBETCTBHE 3HAHUU, B KOTOPOM
OCBEIIICHAa OCHOBHAsi, HauOoJiee BakHAsl 4acTh MaTepuaia, HO IPU STOM
JIOTyIlIeHa OJIHA 3HAYUTEIbHAs OIIMOKA UM HETOYHOCTb.

Y 10BIETBOPUTEIIEHO

He Bomomnen oamH wiu  Oojee  BUAOB  y4eOHOW  paboOTHI,
MPEeIyCMOTPEHHBIX ~ y4eOHbIM  miaHoM. CTyAeHT JeMOHCTPHUPYET
HETOJIHOE COOTBETCTBHE 3HAHWW, YMEHHH, HABBIKOB INPUBEJICHHBIM B
TabmuIax  ToOKa3aTelleld, JOMYyCKAITCS  3HAYMTEIbHBIC  OMIMOKH,
MPOSIBIIAICTCS. OTCYTCTBUE 3HAHHWHM, YMEHWH, HAaBBIKOB 10 PsIY
MOKa3aTeNei, CTYJACHT HCIBITHIBACT 3HAYUTENBHBIC 3aTPYJHEHHUS MPH
OIEPUPOBAHUN 3HAHUSAMH M YMEHHUSMHU INPU HMX IEPEHOCE HAa HOBBIC
CUTYaIlUH.

HeynoneTBoputenbHO

9. JuekTpoHHasi HHGOPMAIMOHHO-00pa3oBaTe/IbHAA cpeaa

Kaxnpiii oOyuaromuiicss B Te4eHHEe BCETO Meproia 00yueHus: o0ecreunBaeTcs
WHIUBUYaIbHBIM HEOTPAaHUYEHHBIM JOCTYIIOM K 3JIEKTPOHHOW HH(OpMAIMOHHO-
oOpazoBarenbHON cpene YebGokcapckoro wuHcTuTyTa ((prnmana) MOCKOBCKOTO
MOJINTEXHUYECKOTO YHUBEPCUTETA U3 JIOOOM TOYKH, B KOTOPOW MMeEEeTCs JOCTYI K

UH(OPMAITMOHHO-TEICKOMMYHHUKAIIMOHHOW cetn  «MHTepHeT» (maimee — ceThb
«HTEepHETY), KaK HA TeppUTOpHUH (Priihasa, TaKk U BHE €e.
DnexkTpoHHas WH(POPMAIMOHHO-00pa3oBaTeNbHAs Cpela — COBOKYIMHOCTH

WHOOPMAITMOHHBIX M TEJICKOMMYHUKAIIMOHHBIX TEXHOJOTHUM, COOTBETCTBYIOIIMX
TEXHOJIOTUYECKUX  CPEICTB, OOECHEYMBAIOIIMX  OCBOEHUE  OOYYarOIUMHUCS
00pa30BaTENbHBIX MPOTPAMM B MOJHOM 00BEME HE3aBHCHMO OT MECTa HAXOXKICHUS
oOyyJarommxcs.

DJeKTpoHHas HH(POPMAIIMOHHO-00pa30oBaTeNibHAs cpeia 00eCIeUnBaeT:

a) IOCTYI K y4eOHBIM IJIaHaM, pabo4YrM MporpaMMamM JUCHUIUIMH (MOAyJieh),
MPAKTUK, AJIEKTPOHHBIM YUYEOHBIM M3JAHHUSAM M SJIEKTPOHHBIM 00pa30BaTEIbHBIM
pecypcaM, yKa3aHHBIM B pa0OurX MporpaMmax JUCHUIUINH (MOYJIei ), MPaKTHK;

0) dbopMupoBaHHE DJIEKTPOHHOTO MOPTQOIUO O00YUaIOUIErocs, B TOM YHCIIE
COXpaHEHHE ero padoT U OIEHOK 3a 3TU PabOTHI;

B) (hukcanuio xoJa 00pa30BaTeNbHOTO nporecca, pE3yJIbTaTOB
MIPOMEKYTOUYHOM aTTECTAIMH U PE3YIbTATOB OCBOSHUS MPOTrpaMMBbl OaKallaBpuaTa;
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T') IpOBeJieHNE YUEOHBIX 3aHITHM, MPOLEIYp OLIEHKH PE3yIbTaTOB OOy4CHMUS,
peanm3aius KOTOPBIX MPETyCMOTPEHA C MPUMEHEHHEM BJIEKTPOHHOTO OOYYCHWS,
JIMCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH;

1) B3aUMOJICHCTBUE MEXKIY YYACTHUKAMH 00pa3zoBaTEIbHOrO MPOLECCa, B TOM
YuClIe CUHXPOHHOE W (WMJIM) ACHHXPOHHOE B3aMMOJEHCTBUS MOCPEIACTBOM CETU
"NnTepuer".

OYHKIIMOHUPOBAHUE 3JIEKTPOHHOU HMH(POPMALIMOHHO-00Pa30BaTENBHOM Cpe/Ibl
oOecrieuynBaercs COOTBETCTBYIOIIMMHU CpeliICTBAMHU UH(OPMAIIMOHHO-
KOMMYHHUKAIIMOHHBIX ~ TEXHOJOTWA W  KBanudukaiuedn  paOOTHHUKOB, €€
UCIIOJIB3YIOIINX U TOIEPKUBAIOIINX.

OYHKITMOHUPOBAHUE DJIEKTPOHHOU HMH(POPMAIIMOHHO-00Pa30BaTEIHHOM CPEIbI
COOTBETCTBYET 3aKOHOAATENLCTBY Poccuiickoit denepannu.

OcuHoBHBIME cocTaBisiomumu DVOC Gunmana sBasroTCS:

a) callT wuHCTUTYTa B ceTH VHTEepHET, pachoJIOKEHHbIH 10 aapecy
www.polytech21.ru, https://chebpolytech.ru/ kotopsrit ob6ecrieunBaert:

- JIOCTyn OOy4YalIuuxcsi K Y4YeOHbIM IUIaHaM, padoyuM Mporpammam
JUCUUIUIMH, TPAKTUK, K U3JaHUSM DJICKTPOHHBIX OUOIMOTEUYHBIX CHUCTEM,
AJIIEKTPOHHBIM HH()OPMAIMOHHBIM M 00pa30BaTENIbHBIM pecypcaM, YKa3aHHBIX B
pabounx mnporpammax (pazmenbl caiita «CBeaeHus 00 oOpazoBaTelbHOM
OpraHu3alum»);

- uH(opMUpOBaHHE 00yYarOUUXCsl 000 BCEX U3MEHEHUSAX Y4eOHOro mpolecca
(HOBOCTHAs JIEHTA caiiTa, IEHTa aHOHCOB);

- B3aUMOJICWCTBHE MEXKJy Yy4YaCTHHKaMU O00pa3oBaTENbHOIO Ipoliecca
(mozpasnensl caiita «3a1aTh BOIPOC TUPEKTOPY»);

0) oduiuanbHBIE AJIEKTPOHHBIE ajapeca NOoJpa3/eIeHU W COTPYIHUKOB
uHCTUTYyTa C SHAaekc-momeHoMm (@polytech2l.ru (CcrMCOK KOHTAaKTHBIX JaHHBIX
nonpazaenenuii Ounuana pazMenieH Ha opunuanibHOM caiite Ounnana B pasziene
«KOHTaKTBD), CHUCKM KOHTAKTHBIX O(DUIMAIBHBIX  JJICKTPOHHBIX  JaHHBIX
npenojaBarened  pasMmeiieHsl B noapasnaenax  «Kadenpe») oOecneunBarot
B3aMMOJIEUCTBUE MEX]ly YYACTHUKAMH 00pa30BaTEIbHOIO MPOLECCa;

B) JIMUHBIN KaOMHET oOyuaromierocs (mMopTdosivo) (BXOA B JUYHBIA KaOMHET
pa3MelieH Ha oduuuanbHoM caiite Ounnana B pasnene «CTyAeHTy» Mmoapasielne
«OnexkTpoHHas WHGOPMAIIMOHHO-00pa3oBaTeabHasl cpeaa») BKIOYAaeT B ceds
noptoano  CcTyAeHTa, DJJIEKTPOHHbIE BEIOMOCTH, PEHUTHUHT CTYJACHTOB U
o0ecIeynBaerT:

- ukcanuio xoaa 00pa3zoBaTENIbLHOTO MPOLECCa, PE3YIbTATOB IPOMEKYTOUHOM
aTTeCTAIlMH U PE3yJIbTATOB OCBOCHUS 00Pa30BaTEIBHBIX MPOrPaMM 00YUYaIOIIIUMHUCS,

- (opmMupoBaHHE IEKTPOHHOTO MOPTHOINO 00YUaAIOMIErocs, B TOM YHUCIE C
COXpaHEeHHUE padOT 00yUaroIIerocs, PEIEeH3Mi 1 OIEHOK Ha ATH paboTHI,

I) DJIGKTPOHHBbIE OHOJMOTEKH, BKJIIOYAIOIINE DJICKTPOHHBIE KaTaJlOTH,
MOJIHOTEKCTOBBIE JJOKYMEHTBI U 00€CIIEUMBAIOIINE TOCTYN K y4eOHO-METOUYECKUM
MaTepualiaM, BBIITYCKHBIM KBaIU(UKAIIMOHHBIM padoTam | T.J.:

Yebokcapckoro uncruryta (punnana) - «KMPBUC»

1) 2JIEKTPOHHO-0MOnoTeunbie cuctembl (DbC), BKIIIOYAIONIUE JICKTPOHHBIM
KaTaJor U MOJIHOTEKCTOBBIE IOKYMEHTHI:
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- «JJAHb» -www.e.lanbook.com

- O6pazoBarenpHas miaTdopma FOpaitt -https://urait.ru

e) maTdopma 1 poBOTO oOpa3oBaHUs [Tonmurexa
-https://Ims.mospolytech.ru/

XK) cucTeMa « AHTUIUIaruar -https://www.antiplagiat.ru/

3) cucteMa sJeKkTpoHHOro aokymeHtoobopora DIRECTUM Standard —
o0ecreyuBaeT JOKyMEHTO000poT Mex 1y Duiinanom U Y HUBEPCUTETOM;

n) cucrema «1C Ynpasnenue BY3oMm DnexktponHslil gexkanat» (MockoBCKHi
MOJINTEXHUYECKUN YHUBEPCUTET) oOecreunBaeT (PUKcaIMIo X0/la 00pa30BaTeIbHOTO
mpoliecca, pe3ysbTaToB IMPOMEKYTOYHOW aTTECTAllMd W PE3yJIbTaTOB OCBOEHUS
o0pa3oBaTeIbHBIX MTPOTrPaMM O0yHAIOIIUMHUCS;

k) cucrema «POLYTECH systems» oOecrneunBaer HHGOPMAIIMOHHOE,
JOKYMEHTaJIbHOE  aBTOMATU3MPOBAHHOE  COMNPOBOXKIEHHE  0Opa30BATEIHLHOTO
npolecca;

1) cucrema «AOUTYpHUEHT» o0ecrieunBaeT JOKYMEHTAIIBHOE
aBTOMAaTHU3MPOBAHHOE COMPOBOXACHNE PAOOTHI MPUEMHON KOMUCCHUH.

10. IlepeyeHb OCHOBHOM M [JONMOJHUTEJBHOH Y4YeOHOM JHUTEpPaTypbl,
HEeO0XO0AMMOI /1JIsl 0CBOEHMS JUCUHMILTUHbI

OcHOBHas IUTEpPATYpPa
1. baspun, U. . JluckpeTHas maremaTuka. Y4YeOHUK M 3aJIaUHMK : JJISI BY30B /
U. 1. baBpun. — Mocksa : MznatensctBo IOpaiit, 2023. — 193 c. — (Bricuee
oOpazoBanue). — ISBN 978-5-534-07065-1. — Tekct : DBJEKTpOHHBIA //
O6pa3zoBarenbHas mwiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/511261.
2. [Namkos, C. b. JluckpeTrHas maremaTHka : y9eOHUK M MPAKTHKYM JJIsS BY30B /
C. b. I'amikos, A. b. ®ponoB. — 3-e u3z., uchp. u gon. — MockBa : M3narenbeTBo
FOpaiit, 2023. — 483 c. — (Boicuiee oopazoBanue). — ISBN 978-5-534-11613-7. —
Tekct : anextpoHHbll // OOpa3zoBatensHas minargopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/511483.

JlonoJHUTEAbHAS JUTEpATYpa

1. Tapannukos, 0. B. JluckperHas maremaruka. 3aJjauHUK : y4eOHOe mocooue

s ByzoB/ 1O. B. TapannukoB. — Mocksa : MznmarensctBo IOpaiit, 2023. —
385 c.— (Bwicmiee oOpazoBanue). — ISBN 978-5-534-01180-7. — Tekct
anekTpoHHbI  //  OOpa3zoBatenbHass miarpopma FOpaiit [caiit]. — URL:

https://urait.ru/bcode/511496.
2. T'mcun, B. b. [luckperHas mMareMaruka : y4eOHUK W MPAKTUKYM JUIsI BY30B /

B. b. I'ucun. — 2-¢ wu3n., mepepab. m gom. — Mocksa : M3gatensctBo IOpaiir,
2023. — 468 c. — (Boiciiee oopazoBanue). — ISBN 978-5-534-16763-4. — Texcr :
anekTpoHHbI // OOpa3oBarenbHas tuiatdpopma FOpaiit [caiit]. — URL:

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

Ileproauka
Hayunslii IIEPUOINYECKUN KypHAI «BecTHuK O>xHO-Y panbckoro

rocyagapCTBECHHOI'O YHUBCPCHUTCTA. Cepml «Marematuka. Mexanuka. PuU3MKan:
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https://urait.ru/bcode/511496

Hayunplii  penensupyembiii  sxkypHau. https://vestnik.susu.ru/mmph -  Tekct:
3JIEKTPOHHBIM.

11. NMpodeccnoHanbHble 6a3bl AaHHbIX U MHGOPMALMOHHO-CNPABOYHbIE CUCTEMBI

[IpodeccuonanpHas 6a3a
JAHHBIX ¥ uH(pOpMaMOHHO- | MHdopmanus o npaBe COOCTBEHHOCTH (PEKBU3UTHI I0TOBOPA)
CIIPaBOYHBIC CHCTEMBI

YHuBepcurerckas Tematnueckass dyeKTpoHHass OuOmmoreka wu 0aza Juis
uHGOpMaIlMOHHAS CUCTEMA MPUKJIAIHBIX  HCCIEAOBaHMW B  O0JIaCTU  SKOHOMHKH,
POCCHA yIpaBJIeHUS,  COLMOJIOTHH, JIMHTBHCTUKH, (uinocodun,
https://uisrussia.msu.ru/ (bunoa0ruN, MEXIyHAPOAHBIX OTHOIIIEHUH, MTpaBa. CBOOOHBIN
JOCTyM
Hayy4Has dJIEKTPOHHAs Hayunast snekrponnas Oumbmmorexka eLIBRARY.RU - sto
oubnuoteka Elibrary KpYIMHEHUIUH POCCUHCKHA WHOOPMAIMOHHO-aHATUTHICCKUN
http://elibrary.ru/ moprai B O0JIACTH HAYKH, TEXHOJOTHH, MEIUIMHBI U

oOpa3oBaHMs, coJepKalluii pedepaTsl U TMOJHBIE TEKCTHI
Oomee 26 MITH HAyYHBIX CTaTel M MyOJMKalWi, B TOM YHCIE
JJICKTPOHHBIE Bepcun Oosee 5600 pOCCUHCKMX HAy4YHO-
TEXHUUYECKUX KYPHAIOB, U3 KOTOPBIX Ooiee 4800 xypHAJIOB B
OTKPBITOM JOCTYII€ CBOOOIHBIN 1OCTYI

caut MHCcTHTYTa HAYYHOI bubmuorpaduyeckne 6a3pr  manneix MHWOH PAH 1o
uHbOopMaIuu 1o COLIMAJbHBIM M TYMaHUTapHBIM HayKaMm BEAyTCS C Hauajia
00IIECTBEHHBIM HayKaM 1980-x romoB. OOmmii 00BEM MACCHBOB COCTaBISET OoJjee
PAH. 3muH. 500 ThIC. 3amuceit  (maHHple Ha 1 sHBaps 2012 rT.).
http://www.inion.ru Esxeromnstit mpupoct — okono 100 TeIC. 3anucei.

B 0a3pl naHHBIX BKIIOYAIOTCS AHHOTHPOBAHHBIC OIMCAHMS
KHUT W cTareil W3 *XKypHaJoB U cOOpHHKOB Ha 140 s3pIKax,
noctynuBmux B @DyHmameHntanpHylo Oubmmorexky MHHWMOH
PAH.

Onucanus crated 1 KHAT B 0a3ax JaHHBIX CHAOKeHbI MH(poM
XpaHEHUs U CCBUIKAMU Ha IIOJIHBIE TEKCThl HCTOYHUKOB W3
Hay4Hoii 371eKTpOHHON OUOJIMOTEKH.

®denepanbHbIi TOPTAT Oepnepanbubiit noprann  «Poccuiickoe  oOpa3zoBaHue» —
«Poccuiickoe YHUKAJIbHBI HHTEPHET-pecypc B cdepe o0pa3oBaHUS U
oOpa3oBaHue» [DJIEKTPOHHBI | HAYKH.

51 ExxenneBHO myOJMKyeT camble aKTyalbHbIE HOBOCTH, aHOHCHI

pecypc] — http://www.edu.ru | coObITHIi, HTHPOPMAIIMOHHBIE MAaTEPUAIIBI JIJIST ITUPOKOTO KpyTra
gyurateniell.  ExxeHenenbHO Ha  moOpTane  pa3MeIiaroTCs
JKCKIIIO3UBHBIC  MaTEepPUANIbI, HWHTEPBBIO C  BEAYIIUMH
CICIUAINCTAMH — TIEIarOraMHu, IICUXOJIOTaMH, YUYCHBIMH,
pENOPTaKK U aHATUTUICCKHUE CTAThHH.

YuraTenu MoNydYaroT JOCTYN K HOPMATHBHO-TIPABOBOM 0Oa3ze
chepsl 00pazoBaHUs, OHH MOTYT TIOJB30BATHCS CaMBIMH
pa3IMYHBIMH TIOJIC3HBIMH CEPBUCAMH — TaKMMH, KaK OHJIAlH-
TECTHPOBAHUE, ONPOCHI IO AKTYATBHBIM TEMaM U T.JI.

12. IIporpamMHoe o0ecneueHue (MMEeH3MOHHOoE 7 cB00OOIHO
pacnpocTpaHsieMoe), HCIoJb3yeMoe MPH OCYILIEeCTBJIEHHH 00pa30BaTeJbLHOIO
npouecca
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Ayauropusi

IIporpammHoe oGecnieyenne

HNudopmanusi 0 npaBe cOOCTBEHHOCTH
(peKBHU3HMTHI A0TOBOPa, HOMeP
JIMIEH3UH | T.J.)

Ne 1206 YueOnast aynuropus
JUTSl IPOBEICHUS y4eOHBIX
3aHSTHH BCEX BUJIOB,
MpeyCMOTPEHHBIX
nporpammoii 6akanaspuara/
crienuanurera/
MarucTpaTypsl, OCHaIICHHAS
000pyI0BaHUEM U
TEXHUYECKUMHU CPEACTBAMH
00y4eHHsI, COCTaB KOTOPBIX
orpeJiessieTcst B pabounx
nporpamMMax AUCIHIUINH
(Monynei)

Kaspersky Endpoint Security
Pacmmpennsrit Russian Edition.

150-249 Node 2 year Educational
Renewal License
CYBJIMLEH3UOHHbII JOTOBOP
Ne IIITA - 126/2023 ot 14.12.2023

MS Windows 10 Pro

norosop Ne 392 469.223.3K/19 or
17.12.19 (6eccpoynast TUIICH3M)

AdobeReader

CBOOOJIHO pacIpocTpaHsieMoe
nporpaMMmHoe obecrnieuenune (beccpodnas
JTUIICH3HSA)

I'apanT

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

Yandex 6pay3zep

CBOOOJZIHO pacIpocTpaHsieMoe
mporpamMMmHOe obecrieueHne (OeccpodHas
JIUTICH3MS)

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

HOMEp NHIIEeH3UN-42661846 ot
30.08.2007) ¢ porncornameHusMu oT
29.04.14 u 01.09.16 (6eccpounas
JIUICH3US)

Zoom

CBOOOJIHO PacIpoCTpaHsieMoe
mporpamMMHOe obecrieuerne (Oeccpodnas
JIUTICH3HS)

AIMP

OTEYECTBEHHOE CBOOOIHO
pacrpocTpaHseMoe IPOrpaMMHOE
obecnieyeHue (OeccpoUyHast JIUIICH3USI)

Ne 1116 YueGHnast ayautopus
JUIS TIPOBEJICHUST Y4eOHBIX
3aHATHI BCEX BUJIOB,
MpeyCMOTPEHHBIX
porpaMMoii GakanaBpuara/
crienuanurera/
MarucTpaTypsbl, OCHALICHHAS
obopyaoBaHUEM U
TCXHUYCCKUMU CPEACTBAMU
00ydeHHs, COCTaB KOTOPBIX
ompesieNaeTcsl B pabounx
nporpamMMax JUCIHILUTHH
(Momyeit)

Kaspersky Endpoint Security
Pacimpennsrit Russian Edition.

150-249 Node 2 year Educational
Renewal License
CYBJIMLEH3UOHHbII JOTOBOP
Ne ITITH - 126/2023 ot 14.12.2023

MS Windows 10 Pro

norosop Ne 392 469.223.3K/19 ot
17.12.19 (beccpouHast UIICH3M)

AdobeReader

cBOOOJIHO PacIpoCTpaHsIieMoe
nporpaMmmHoe obecrnieuenue (beccpouHas
JIUTICH3HS)

lapant

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

Yandex Opay3ep

cBOOOJIHO PacIpOCTpaHIeMoe
nporpaMmmHoe obecnieyenue (beccpounas
JIUTICH3HS)

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

HOMeEp JHIeH3nn-42661846 ot
30.08.2007) ¢ morcoriameHusMu OT
29.04.14 1 01.09.16 (6eccpounas
JIMLICH3HST)

Zoom

CBOOOJIHO PacIpOCTpaHsIeMOe
nporpamMMHoe obecriedenne (6eccpoanast
JIUIICH3HS)

AIMP

OTEYECTBEHHOE CBOOOIHO
PAacIpoCTpaHsIeMOe IPOrPaMMHOE
obecrnieuenue (6eccpoyHasi JIMLEH3HsI)

Ne 1126 [Nomemenne qis
CaMOCTOSTENLHOM PaboThI
oOygarommuxcs

Kaspersky Endpoint Security
Pacmmumpennsiit Russian Edition.

150-249 Node 2 year Educational
Renewal License
CYBJIMLIEH3UOHHBIM JOTOBOP
Ne TITTH - 126/2023 ot 14.12.2023

MS Windows 10 Pro

norosop Ne 392 469.223.3K/19 ot
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17.12.19 (6eccpodHast TUIIEH3MS)

AdobeReader

CBOOO/IHO PACIIPOCTPaHsIeMOe
MIpOrpaMMHOE 00ecrieYeHUE
(beccpouHast TUIICH3Us)

I'apanT

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

Yandex 6pay3zep

CBOOOJIHO PACTIPOCTPaHAEMOE
MporpaMMHOE 00eCTICUCHHE
(beccpoyHast TUIICH3NS)

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

HOMeEp JHLEeH3UN-42661846 ot
30.08.2007) ¢ porcornanieHusIMu OT
29.04.14 1 01.09.16 (6eccpounas
JIATICH3S)

AIMP

OTEYECTBEHHOE CBOOOIHO
pacmpocTpaHseMoe IPOrpaMMHOE
obecrnieuenune (6eccpoyHast JIMIEH3Ms)

13. MatepuajibHO-TEXHHYECKOe o0ecreueHne JUCUUILIHHBI

Tun u HoMep MoOMeNIeHUs

[lepeueHb OCHOBHOTO 00OPYIOBaHUS U
TEXHUYECKHUX CPEJCTB O0yUEHUS

VYuebHas ayquTOpHs A1 IPOBEACHNUS Y4eOHBIX 3aHATHIH
BCEX BHJIOB, ITPEAYCMOTPEHHBIX IIPOrpaMMOin
OakanaBpuaTa/ criequanuTeTa/ MarucTpaTypel,
OCHaIlleHHast 000PY/I0BaHUEM U TEXHUYECKUMU
CpeACcTBaMHU 00y4YeHHs], COCTaB KOTOPBIX ONpEENseTCs B
pabounx mporpaMMax JUCIUIUINH (MOIYJIeH)

1206 Kabuner cuctem ynpaBieHUs

(Yeboxcapsr, yi. K.Mapkca, 1.60)

O6opynoBaHue: KOMIDICKT MEOEIH U1 y4eOHOTO
mpoIiecca; J0cKa yueOHast; CTCHIbI

TexHuueckue cpencTBa 0OydYEHHs: KOMITBIOTEpHAs
TEXHHUKA; MyJIbTUMEIUNHHOE 000pyaoBaHKE (IPOSKTOP,
3KpaH)

VYuebHas ayJuTOpUsE AJIs IPOBEACHHUS YYeOHBIX 3aHATHI
BCEX BUJIOB, MPETYCMOTPEHHBIX IIPOrPaMMOii
OakanaBpuaTa/ criequanuTeTa/ MarucTpaTypel,
OCHaIleHHas1 000PYIOBaHUEM M TEXHUUESCKUMHU
CpeAcTBaMHU 00y4YeHHs!, COCTaB KOTOPBIX ONpEENseTCs B
pabounx mporpaMMax JUCIUIUINH (MOYJIeH)
KomnbroTepHslii kitacc

Nel116 (Yedoxcapsl, yi. K.Mapkca, 1.60)

O6opynoBaHue: KOMIDICKT MEOEIH U1 y4eOHOTO
mpoIiecca; I0cKa yueOHast; CTCHIbI
TexHuueckue cpencTBa 0OyYEHHs: KOMITBIOTEpHAs

TCXHHUKaA

O6opynoBanne: KOMIDIEKT MeOeH st yaeOHOTro
nporecca;

HOMGHICHI/IC JJIA CaMOCTOSTEIIBHOMN pa60TI)I
Texnuueckue CpCICTBA 06y‘-IeHI/I)IZ KOMIBIOTEPpHAas
06yqa10umxcsl TECXHUKA C BO3MOXHOCTBIO IIOJAKIOYUCHUA K CCTHU
Ne 1126 (r. Uebokcapsl, yin. K.Mapkca. 60)
«MHTepHET» U 0becnieueHNeM JOCTyIa B 3JIEKTPOHHYIO
nH)OpPMaMOHHO-00pa3oBaTeNIbHYI0 cpeny Punnana
14. Meroaudeckue YKa3aHusi s O00y4alomIerocsi MmO OCBOEHHIO

AUCIMIIIMHBI

Memoouueckue ykazanus 014 3aHAMUIL TEKYUOHHO20 MUna

B Xxome JIEKIIMOHHBIX

3aHATUHI

oOydJaroremMycsi HEOOXOAMMO  BECTHU

KOHCIIEKTUPOBaHUE Y4yeOHOro Marepuana, oOpamaTh BHUMaHHE Ha KaTerOpuH,
(OpMYIMPOBKH, PACKPBIBAIOIIME COJEPKAHUE TE€X WM MHBIX SBJICHHUI U IPOLECCOB,
Hay4HbIE BBIBOJBI U PAKTUYECKUE PEKOMEHIALINH.

Heobxonumo 3amaBaTh NpPENOJaBaTEN0 YTOYHSIOIIME BOIPOCHl C LENbIO

VSCHEHUS TEOPETHYECCKUX  IOJIOKCHHH,
[lenecoobpa3no  jgopabarbiBaTh CBOM
COOTBETCTBYIOIIME 3alUCH U3

pa3pelieHus]  CHOPHBIX  CHUTYyalMil.
KOHCHEKT JIEKUMH, JeJas B HEM

OCHOBHOH H ﬂOHOHHHTCHBHOﬁ JINTCPATYPHI,
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PEKOMEHJOBAaHHOM TMpENoJaBarTelieM W MNPEeIyCMOTPEHHOM Y4YeOHOMl MporpaMmoit
JUCUUIIAHBI.

Memoouueckue ykazanusa 014 3AHAMUIL CEMUHAPCKO20 (MPAKMuU4ecKozo)
muna.

[IpakTrueckue 3aHATHS MO3BOJIAIOT Pa3BUBaTh y 00yYarOLIErocs TBOPUYECKOE
TEOPETUYECKOE MBIIUICHHE, YMEHHE CaMOCTOSITENbHO H3ydaTb JIUTEpaTypy,
aHAJTM3UPOBATH MIPAKTUKY; YUaT Y€TKO (POPMYTUPOBATH MBICIb, BECTH JUCKYCCHUIO, TO
€CTh HMMEIOT MCKJIOUUTEIIBHO Ba)KHOE 3HAYCHHE B PA3BUTUH CAMOCTOSITEIHLHOIO
MBIIILJICHUS.

[ToaroToBKka K MPaKTUYECKOMY 3aHATHIO BKIIOYaeT JBa »Tama. Ha mepBom
sTame OoOydaroluics IUIaHUPYET CBOI CaMOCTOSATENbHYIO paldoTy, KOTopas
BKJIIOYACT: YSICHEHHE 3aJlaHus Ha CaMOCTOSATEIbHYIO padoTy; moadOp OCHOBHOW U
JOTIOTHUTEIBPHOW  JINTEPATyphl; COCTaBJIEHWE IUIaHA paldOThl, B KOTOPOM
OMPENICNAIOTCA OCHOBHbBIEC IMYHKTHI MPENCTOAIEH MOoAroToBkU. CocTaBjieHUE IJIaHa
JUCUUIUTMHUPYET U MOBBIIIAET OPTraHU30BaHHOCTH B paboTe.

Brtopoii 3Tan Bk/II0YaeT HEMOCPEACTBEHHYIO MOJATOTOBKY K 3aHATHUIO, KOTOpast
HAYMHAETCS C W3Y4YEHUs OCHOBHOW U JIONMOJHHUTENbHOM JuTepaTypbl. Ocoboe
BHUMAaHUE MPU dTOM HEOOXOJIUMO OOpaTUTh Ha COJEpPKaHUE OCHOBHBIX IMOJIOKECHUM
U BBIBOJIOB, OOBSICHEHHE SIBJICHUN U (PAKTOB, YSICHEHHE MPAKTUYECKOTO MPUITIOKEHUS
paccMaTpUBaEMbIX TEOPETUYECKHX BONPOCOB. Jlanee ciieqyeT MOoAroTOBUTh TE3UCHI
JUISl BBICTYIUIEHUH IO BCeM Yy4eOHBIM BONPOCaM, BBIHOCMMBIM Ha MPAKTHUYECKOE
3aHSATHE WM IO TeMe, BBIHECEHHOW Ha AUCKYCCHUIO (KPYTJBIM CTOM), MPOIyMaTh
OpPUMEPH C IEJNbI0 OOECIEUYEHHUS] TECHOM CBSI3M HM3y4aeMOW TEMbl C peallbHOU
KU3HBIO.

['oTOBsICH K MOKJIAMy WM BBICTYIUICHHIO B pPaMKax HMHTEPAKTHUBHOU (HOPMBI
(muCcKyccHst, KpYTIbIA CTOM), PU HEOOXOIUMOCTH CIIEAYyeT 00paTUTHCS 3a TIOMOIIIHIO
K [IPENO0/IaBaTEIO.

Memoouueckue yKkazanusa K cCamocmoamebHoul pabome.

CamocrosiTenbHas paboTa 0OydaromIerocsi SIBJISETCS OCHOBHBIM CpPEJICTBOM
OBJIQJICHUSI YUeOHBIM MaTE€pUaioM BO BpPEeMs, CBOOOHOE OT 00s3aTEIbHBIX YUCOHBIX
3ansaTui. CamocTtosTenbHass pabora oOydaromerocs HaJ YCBOCHHEM Y4eOHOIo
Martepuajia 10 Y4eOHOM JUCHUIUIMHE MOXXET BBITIONHATBCS B OUOIHOTEKE
YHUBEPCUTETA, yUeOHBIX KaOMHETaX, KOMIBIOTEPHBIX KJaccaX, a TAaKKe B JIOMAIIHUX
ycnoBusix. CojepkaHue M KOJMYECTBO CaMOCTOSATENbHON paldoThl 00ydaromierocs
ornpesensieTcs: y4eOHONW MporpaMMol JAUCIMIUIMHBI, METOAMYECKUMHU MaTepuaiaMu,
MPAKTUYECKUMH 33JJaHUSIMU U YKa3aHUSAMU IPETNo1aBaTesl.

Camocmosamenvnan padoma 6 ayOumopHoe pems MONCem 6KIOUAMb .

1) KOHCHEKTHpOBaHUE (COCTaBIEHUE T€3UCOB) JIEKIIHII;

2) BBHITIOJIHEHUE KOHTPOJIBHBIX PadoT;

3) peuienue 3ajaady;

4) paboTy CcO CIIpaBOYHON U METOJAUYECKON JIUTEPATYPOI;

5) paboTy ¢ HOpMaTUBHBIMHU IPABOBBIMU aKTaAMU;

6) BBICTYIUIEHUS C JIOKJIaJlaMH, COOOIICHUSIMHU HAa CEMUHAPCKUX 3aHITHUSX;

7) 3almuTy BBIMOJHEHHBIX PadoT;
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8) ydacTue B ONEpPaTUBHOM (TEKYIEM) OINPOCE IO OTIEIbHBIM TeMam
U3y4aeMOU TUCLUILINHBI;

9) ywactue B cobeceqoBaHMSIX, IEIOBBIX (POJEBBIX) HWIpax, AMCKYCCHUSX,
KPYTJIBIX CTOJIaX, KOHPEPEHIUX;

10) yuactre B TECTUPOBAHUU U JIP.

Camocmosamenvnana paboma 60 6HeayOUMOPHOE 8PEMA MOMCEM COCMOAMDb
uz:

1) moBTOpEeHUs JEKIUOHHOTO MaTepHaa;

2) MOATOTOBKH K MPAKTUYECKHUM 3aHSATHUSM;

3) wu3ydeHus yueOHOUW U HaydHOU JTUTEPATYPHL;

4) penieHus 3a7a4 U UHBIX MPAKTHYECKUX 3aIaHHM

5) TOArOTOBKHU K KOHTPOJBHBIM paboTaMm, TECTUPOBAHUIO U T.1.;

6) TOATOTOBKH K MPAKTUYECKUM 3aHSATUSM YCTHBIX JOKIAIOB (COOOIICHMIA);

7) moAroTOBKH pedepaToB, 3cC€ U HMHBIX HHIWBUIYATbHBIX MUCHMEHHBIX
paboT 1O 3aJaHUI0 TPENOIABATENS;

8) BBINOJHEHUS KYPCOBBIX padOT, MPEyCMOTPEHHBIX YUEOHBIM IUIAHOM;

9) BBINOJHEHUS BBIMTYCKHBIX KBAIM(PUKAIMOHHBIX pabOT U JIp.

10) BeienIeHrs HauboJsiee CIOXKHBIX M MPOOJIEMHBIX BOMPOCOB MO M3ydaeMOM
TeMe, TOJy4YeHHE Pa3bICHEHU W PEKOMEHAAM 10 [JaHHBIM BONpPOCAM C
MPEernoaBaTes MU Ha KOHCYJIbTAIMSIX.

11) npoBenieHUsT CaMOKOHTpPOJIS IYTeM OTBETOB Ha BOIPOCHI TEKYIETOo
KOHTPOJISl 3HaHUM, PEIlIeHUs MPEACTaBICHHBIX B YYeOHO-METOAMUECKUX MaTepuaniax
Kadenpsl 3amay, TECTOB, HAlMCaHUS peepaToB U 3CCe MO OTIEIbHBIM BOIPOCaM
M3y4a€MOU TEMBI.

Texymuit KOHTPOJIb OCYLIECTBIsIETCS B ()OpME YCTHBIX, TECTOBBIX OIPOCOB,
JOKJ1a/10B, TBOPYECKUX 3aJaHUII.

B cnyyae mpomnyckoB 3aHATHI, HaTMYXs UHIUBUAYAIBHOTO rpaduka oOyueHus
W s 3aKpeIUICHUs MPaKTUYECKUX HAaBBIKOB CTYJIEHTaM MOTYT OBITh BBIJIAaHbI
TUIIOBbIE WHAMBUAYaJbHbIE 3aJaHUs, KOTOpPbIE JIOJDKHBI OBITh CHAHBI B
YCTaHOBJICHHBIN MPENOAABATEIIEM CPOK.

15. OcoGeHHOCTH peanuM3alMi AUCHUIUIMHBI JJIs1 MHBAJMIAOB W JIMI[ C
OrPAaHUYEHHBIMH BO3MOKHOCTSIMH 310POBbS

OOyueHue 1o AUCUUIUIMHE «JlUCKpeTHas MaTreMaTHKa» WHBAJIWIOB M JIUL C
OTPAaHUYEHHBIMH  BO3MOXHOCTSIMU  3710poBbsl  (masiee OB3) ocymectBisieTcs
npernojaBaTeyieM C  y4eToM OCOOEHHOCTEH  IMCHUXO(U3MYECKOro  pa3BUTHA,
WHIUBUYAJIBHBIX BO3MOKHOCTEN U COCTOSIHUSA 310POBBS TAKUX OOYyHarOIIUXCS.

Jlis CTYZ€HTOB C HapyILICHUSIMH ONOPHO-ABUraTesibHOl pyHkuuu u ¢ OB3 mo
CIlyXy MNpeIyCMaTpUBAETCS CONPOBOXKIACHUE JEKUUA M NPAKTUYECKUX 3aHATUH
MYJIbTUMEIUMHBIMU CPEACTBAMU, Pa3AaTOYHBIM MATEPUATIOM.

JIna crynentoB ¢ OB3 mno 3peHnro npeaycMaTpuBaeTCsl NPUMEHEHHE
TEXHUYECKUX CPEACTB YCHJIEHUS OCTATOYHOIO 3PEHMs, a TakKe MIpeaycMOTpeHa
BO3MOYHOCTb pa3pabOTKU ayAMOMAaTEepUaIOB.

[To aucuumnune «/luckperHas maremaTtvka» OOy4eHUE WHBAIUIOB U JIMIL C
OTPaHUYCHHBIMA BO3MOYKHOCTSIMU  3JI0POBbSI  MOJKET OCYLIECTBIATBCA KaK B
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ayIuTOpUM, TaK MW C UCIOJB30BAaHUEM DIEKTPOHHOW  MH(OpMAIMOHHO-
o0pa30oBaTeIbLHOM Cpe/bl, 00pa30BaATEIILHOTO MOPTAJa U AJIEKTPOHHOU MOYTHI.
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JIMCT AOIOJIHEHWI 1 USMEHEHUI

paboueit mporpaMmbl JUCITUTIIMHBI

PaGouas mporpaMma IHUCHUIUIMHBI pPacCMOTpeHa, OOCYKIeHa U ojoOpeHa s
ucriosiHeHust B 202 -202  y4yeOHOM TOJy Ha 3aceTaHuu Kadeapbl, OpOTOKOI No
OT «_» 202 1.

Buecennl JOITIOJIHCHUA U U3MCHCHUA

Brecenbl JOITOJIHCHUA U U3MCHCHUA

PaGouass mporpaMma IHMCHUILTMHBI pPacCMOTpeHa, OOCYKIeHa U ojoOpeHa s
ucriosiHenust B 202 -202  y4yeOHOM TOJy Ha 3acelaHud Kadeapbl, OPOTOKOJI No
OT «_ » 202 r.

Baecennl JOITOJIHCHUA U U3MCHCHUA

PabGoyass mporpamma JIUCHMIUIMHBI PACCMOTpPEHA, OOCyXkjaeHa W ojo0peHa mis
ucrionHenus B 202 -202  ydeOHOM Tojly Ha 3aceiaHuu Kadeapbl, IPOTOKOJ No
OT «_ » 202 1.

Bnecensnl JOITOJIHCHUA U U3MCHCHUA
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