MunncTepeTBo Hayku U Beiciuero obpasosanus Poccuiickoii ®denepauuu

DenepanbHOE rocyaapcTBeHHOE 010KETHOE 06pa3oBaTeTbHOE
ydpexieHue Beiciero oopasoBaHus
«Komcomonbckuii-Ha-AMype rocy1apcTBEHHbIH YHHBEPCHTET»

YTBEP
Jlexkan dagynbrera
KOMITBIOAZPHBIX TEXHOJIOTHiA

I'puropses S.10.

«9}5’ » 0F 2020 T

PABOYAS ITPOI'PAMMA JUCLMUILJIMHBI

MaremaTHyecKasi JJOrHKa H TEOpHHA AJTOPpHTMOB

Hanpasienue noarotoBku

10.05.03 "Hughopmayuonnan bezonacnocme
aBMOMamu3UPOBAHHBIX cucmem”

Hanpagaennocts (npoduisb)

o0pazoBaTenbHOMN MporpaMMsl

Obecneyenue unghopmayuonnon bezonacHocmu
pacnpedenernblx UHGOPMAyuOHHbIX Cucmem

KBanudukauus seinyckHuka cneyuanucm
["on Havana NOAroTOBKH 2020
(no yuebnomy niany)
®opma 00yueHHs oyHan
Texnonorus obyyenus MpaouyuoHHan
Kype } Cemectp TpynoemkocTs, 3.e.
3 5 4

Bua npoMexyTouHO# arTectaumu

OGecneunsalolnee nojpasaeieHne

Oxzamen

Kagpeopa «Ilpuxnaonas mamemamuxa»

Komcomonsck-Ha-Amype 2020




Pazpaboruuk paboueit mporpammsi:

HouenTt, KaHauaaT TeXHHYECKHX HAyK // }/ I'opoun C.A
}Z4

COI''TACOBAHO:

3aBenyromuii kapeapoi W

Kadenpa «[IpuknanHas MareMaTHKa» 1, = I'puroprera A.JI.

JlommanoB A.1O.

3aBeyIoNuii BeIMycKaromel kadeapoit //
(e

Kadenpa «Mudopmarmonnas 6e30macHOCTb
aBTOMATU3UPOBAHHEIX CHCTEM)




1 O01mme moJ10KeHU s
Pabouvas mporpamma qUCHHMIDIMHBI «MaTteMaTHYecKasl JIOTUKA U TEOPHsl AITOPHUTMOBY CO-
CTaBJICHA B COOTBETCTBHH C TPEOOBaHUAMHU (eACPaATHHOTO TOCYJAPCTBEHHOTO 00pa30BaTeIbHO-
ro CTaHIapTa, YTBEPXKICHHOTO IMpHKazoM MuHHCTEpCcTBA 00pa3oBaHUs M HAayKu Poccuiickoid
Oeneparun Ne926 ot 19.09.2017, u ocHOBHO# npodeccHoHaNbHONW 00pa30BaTeIbHOM MpOrpam-
MBI TOTOTOBKH «[IpoekTrpoBanue u peanu3anyst HHOOPMAIIMOHHBIX CUCTEM U TEXHOJIOTHI» 110

nHanpasnexuio 09.03.02 "MudopmanmoHHbIe CUCTEMBI M TEXHOJIOTHH .

33.,[[21‘-11/[ ® N3Y4YUTH 0a30BbIE MMOHATHS TECOPHUHU MHOXXECTB,

JUCLIUILINHEI

® M3y4YUTh TEOPUIO OYIICBOM alreOpHI,
® U3y4yuTh 0a30BbIC MOHSATHS MATEMAaTUYECKOW JIOTMKM M HCYUCIICHUS BBI-
CKa3bIBaHUIA,

® N3YUYUTH 0a30BbIE MOHATHS HEUETKOMN JIOTHUKU,
® HM3YUYUTH 0a30BbIE IOHATHS TCOpHU aJITOPUTMOB..

OCHOBHbBIE 1. MHO€eCTBa U OTHOLICHUS
pasienbl / TeMbl | 2. Bynessl pyHKIMN
AUCITHUIIINHBL 3. Ucuucienue BbICKa3bIBAaHUM

4. Heuerkas JIOTHKA
5. AropuTMBI U peKypCUBHBIE (PyHKINU

2 IlepeyeHb MIIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHs MO AUCHHUILINHE (MOIYJIIO),
COOTHECEHHBIX ¢ HHANKATOPAMM JOCTHKEHUS] KOMIIeTeHIN

[Tpouecc m3ydeHus AUCHUIUIMHBI «MareMaTudeckas JOTHMKAa W TEOpUs aJTOPUTMOB)
HalpasjieH Ha (OpMHUpPOBaHUE CleNyIOMUX KomieTeHIuil B coorBerctBuu ¢ ®I'OC BO u oc-
HOBHOI 00pa3oBaTebHOM mporpamMmon (Tadsmmna 1):

Ta6n1/1ua 1- KOMHCTCHHI/II/I U UHAUKATOPBI UX JOCTUKCHU

Kox o ©I'OC

Nuaukatopel JOCTUXEHUS

[Tnanupyembie pe3ynbTaThl 00y-
YEeHHUs 110 TUCLUTIIHE

YHuBepcanbHbIE

OIIK-2. Cnocoben
MPUMEHSATH MPO-
rpaMMHBIE CPEJICTBA
CHCTEMHOTO U
MIPUKJIIATHOTO
Ha3Ha4Y€HUil, B TOM
YqHCIie OTCYCCTBEH-
HOTO TPOU3BOJICTBA,
JUTSL peIeHus 3a/1a4
npodecCHoHaNBHOM
JIeITeIIbHOCTH

Ob6menpodeccnoHanbHbIe

OIIK-2.1 3naer Teopuio B 001acTu
UCIIOJIb30BAHUSI COBPEMEHHBIX S3bI-
KOB M CUCTEM IIPOTpaMMHUPOBaHUS,
0COOEHHOCTH (PYHKIIMOHUPOBAHUS
MIPOrPaMMHBIX CPEJICTB CUCTEMHOIO
Y IPUKJIATHOTO Ha3HAYEHU I

OIIK-2.2 Ywmeer pa3pabaTbiBaTh
OKOHHBIE MPUIIOKEHUS, palliOHAb-
HO HCIIOJIb30BaTh (PYHKIIMOHAJIbHBIE
BO3MOYXHOCTH MPOTPaMMHBIX
CPEICTB CUCTEMHOI'O Y MPUKJIATHOTO
Ha3HAYEHUI, B TOM YHUCIIE OTeUe-

3HaTh OCHOBBI JIOTUKU BBICKA3bl-
BaHUH, JIOTUKM TpPEAUKATOB U
TEOpUHU AITOPUTMOB

Ymern CTPOUTH U AHAJIU3UPOBATH
AJITOPUTMBI PCHICHUA 3a1a1

Brnaners HaBBIKAMH IOCTAHOBKH
Y pELICHUS] MPAKTUYECKUX 3a7ad
C MOMOIIBIO armapara MaTeMaTu-
YECKOM JIOTMKH W TEOpUU aJro-
PUTMOB
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Kox no &I'0OC

NHIukaTophl TOCTHKEHUS

CTBEHHOT'O IIPOU3BO/ICTBA, LIS pe-
IICHMS 33134 PO ECCHOHATBLHON
JEATSILHOCTH

OIIK-2.3 Bnazaeer HaBbIKaMH pas-
pabOTKH MPHUIIOKEHUH C UCTIOIB30-
BanreM WInAPI; ucrnons3oBanus
CHCTEMHOT'0 IPOrpaMMHOT0 o0ecrie-
YeHUs JUTsl perieHus 3a1a4 npodec-
CHOHAJIbHOM JeSITEIIFHOCTH

[Ipodeccuonanpubie

[Tnanupyemble pe3yabTaThl 00Y-
YEHUS M0 AUCIHUIUINHE

3 MecTo TMCHMILIMHBI (MOYJI51) B CTPYKTYpe 00pa3oBaTeIbHOil
NPOrpamMMsl

HI/ICHI/IHHI/IHa «Maremarudeckas J0ruKa u TEOpHUA aJITOPUTMOB) U3YyHaACTCA HA 3 Kypce B

S cemectpe.

JucruruinHa BXOAUT B cocTaB Oyoka 1 «/lucuuniauHel (MOAYIHN)» U OTHOCUTCS K 00s-

3aTeJILHOM YacTH.

HJ’IH OCBOCHUA NHCHHUIIIIMHBI H606XOI[I/IMBI 3HAaHUW, YMCHHS, HABBIKH U (I/IJ'II/I) OIIBIT ITpaK-

TUYECKOU JesATEIhbHOCTH, CHOpMHpPOBAHHBIC

«/luckpeTHass MaTeMaTHK.

3HaHMs, YMEHHS ¥ HAaBBIKH, CPOPMHUPOBAHHBIC IPH U3YUYEHUU TUCHHUILTUHBI « UMuTamm-
OHHOE MOJIEJIMpPOBaHUE», OyIyT BOCTPEOOBaHBI MPU M3YYEHHHM IOCIEAYIOIIMX TUCIHUILINH
«Teopus unpopmarum».

B TIPOIECCe HM3YYCHHS IUCIUIUIMH / MPaKTUK:

4 O0beM TUCHUNIHHBI (MOAYJIsI) B 3a4€THBIX eIMHUIIAX C YKA3AaHHEM KOJIMYECTBA
aKajeMHYecKHX YaCOB, BblJIeJIEHHbIX HA KOHTAKTHYI0 pa0oTy 00y4yaomuxcsi ¢
npenoaaBateieM (10 BUAAM YUeOHBIX 3aHATHI) H HA CAMOCTOATEIBLHYI PadoTy
00y4Yar MU XCs

O61as Tpya0eMKOCTh (00beM) NUCHUTUIMHBI cocTaBiseT 4 3.e., 144 akan. gac.
Pacrnipenenennie oobeMa AMCIMITINHBI (MOYJIs) 110 BUAAM Y4€OHBIX 3aHATUN IIPEICTaB-

JIEHO B Tadymue 2.




Tabmuna 2 — O6beM IUCHUIUTUHBI (MOJYJIS) IO BUJAM YUEOHBIX 3aHSATHI

O0BbeM TUCHUIIINHBI

Bcero akagemu-
YeCKUX 4aCoB

OO0miast TpyA0€MKOCTh JUCIUILIUHBI

144

KonrakTHas aynuropHasi padota o0y4aommxcs ¢ npenoaasareseM (1o
BH/IaM Y4eOHbIX 3aHATHI), BCEro

48

B ToM uucie:

3aHATHSA JEKIHOHHOI0 THNA (JIEKIUU U UHBIC YUeOHbIE 3aHATUS, TIPEIY-
CMaTpUBAIOIIUE TPEUMYIIECTBEHHYIO Iepeaady y4eOHOH nHpOopMauy me-
JTArOTUYEeCKUMHU paOOTHUKAMM)

16

3aHATHSA CEMHUHAPCKOTO THNA (CEMHUHAPHI, TPAKTUYECKHIE 3aHSATHUS, ITPAK-
TUKYMBI, JTA0OpaTOpHBIC PabOTHI, KOJUIOKBUYMBI ¥ HHBIC aHAJIOTUYHBIC 3a-
HSATHS)

32

CamocrosiTeibHAsA padoTa 00y4alOIIMXCSl M KOHTAKTHAsA padoTa, BKIIO-
YaloI1as TPYMIOBbIE KOHCYJIbTALUH, UHINBHIYAIbHYIO paboTy o0y4aro-
muxcs € mpernoaaBaTeIsIMnu (B TOM YHUCJIC UHAVBUAYAJIbHBIC KOHCYJII)TaIII/II/I);
B3aUMO/ICHCTBHUE B JIEKTPOHHON MH()OPMALIMOHHO-00pa30BaTeIbHOM cpee
By3a

60

HpOMe)Ky'TOIIHaH aTTcCTanuusa 06yt1a}oumxc51 — DK3aMeH

36

5 Conep:kanue TUCHUILIMHBI (MOYJIs1), CTPYKTYPHPOBAHHOE N0 TeMaM (pa3/aeiam)
€ YKa3aHHeM OTBEJAeHHOr0 Ha HUX KOJIMYeCTBA aKaJeMHYecKUX YacoB U BH/I0B

y4eOHoii padoThI

Tabmuna 3 — CTpyKTypa B coiep>KaHue JUCIUILTAHBI (MOTYJIs)

Bunel yueGHOI paboThl, BKIIIOYAsi CAMOCTO-
ATEIbHYI0 paboTy 00yJaromuxcs U TPyI0-
€MKOCTb (B yacax)
KonTtakTHas pabora npenoaasa- CPC
HaumeHnoBanue pa3zienos, TeM U COJIEpKAHUE Ma- TeJsl C O0YJAOIIMMUCS
TepHalia Jlekuuu | CemuHap- | Jlabopa-
CKHeE TOpPHBIE
(mpakTu- | 3aHATHS
YECKHE
3QHSITHSI)
Tema 1
[Tonsitue mHOKecTBa. AkcroMel Llepmeno-Dpankerns.
OTtHouenns Ha MHOXecTBax. Onepanys Ha MHOXe- 1 ) 2 6
ctBax. OTHomeHue nopsiaka. [lonsTue MomHoOCTH.
CyeTHbIE MHOXKECTBA. YHapHas U OMHApHAas onepa-
ITHSL.
Tema 2
ITocTpoeHnue oTHOLIEHNI HA MHOXecTBax. Onpenene-
HUe orepanuii Ha MHOKecTBax. OnpeieneHue c4eTHO- 1 - 2 6
¢t MHOXecTBa. [TocTpoeHne yHapHBIX 1 OMHAPHBIX
ornepauuii Ha MHOXKECTBa.
Tema 3
Axcuomsl OyrneBoi anreOpsl. DyHKITUN 1 KOHCTAHTHI
anreOpbl noruku. CrienuaibHble OyneBbl QYHKITHH. 1 i 2 6
Peanuzanus Gpynxuuii popmynamu. CoBepiueHHas U
MHUHHMMAaJIbHasi HOpMalibHast popMa. MUHUMH3ALUS
MetoioM KapT KapHo..




HaumeHnoBaHue pa3ienioB, TEM U COJEpKaHUE Ma-
Tepuana

Bupl yueGHO# paboThI, BKIIFOYAsi CAMOCTO-
ATENBbHYIO paboTy 00yJaromuxcs 1 TpyAo-
€MKOCTb (B yacax)

Konrtakrnas pabora npemnoaasa-
TeJIsI ¢ 00yJAIOIIUMUCS

Jlexuuun

CemMunap-
CKue
(npaktu-
YyecKue
3aHSTHUS)

Jlabopa-
TOPHBIC
3aHATUA

CPC

Tema 4

BrIBox OKa3aTENBCTB TOXIECTB OyIIeBOM anreOpsl.
IToctpoenne 6yneBrix (ynkiuii. [loctpoenne cosep-
HIEHHOH HOpMaJIbHOU (OpMEBI OyieBoil QyHKIHU.
Munumu3zanus 0yneBoit GyHKIUN METOJOM KapT
KapHho.

Tema 5

Ucuucnenue BrickaspiBanuii L. Teopema o nenykiuu
u e€ nokazaTenbCeTBO. MHTEpnpeTauus HCYUCIICHUS
BBICKa3bIBaHMH. AKCcoMBI KITHHM 1719 McUHCIeHUS
BbICKa3bIBaHUU. Teopema 0 KOMIIAKTHOCTH AJISI UC-
YHCJIEHHUS BBICKA3bIBAHUM.

Tema 6

IToctpoenue BeiBoAa B Teopuu L. [Toctpoenue unrep-
nmpeTauuu UCUUCICHUA BBICKa3bIBaHUM. I[OKaSaTCHI)-
CTBO BBIBOAUMOCTHU TCOPCMBI.

Tema 7

Heuerkne MmHOXecTBa. HeueTkue otHomenus. Jloru-
YECKHUE ONepallii Ha HEYETKOM MHOkecTBe. [Iponop-
3UIMOHATbHAS HeueTKas JIoTHKa. BeIBOI ¢ HEYETKUMU
ITOCBUTKAMH.

Tema 8

IMoctpoenue GpopMys1 HeYETKOM JIOTHKH. Beruncienue
pe3ynbTara JOTMYECKUX Onepauuil Ha HEYUeTKOM MHO-
s)kectBe. [locTpoeHue BpIBOJA C HEUETKUMHU MOCHUIKA-
MHU.

Tema 9
YactruHO pekypcuBHbIe GyHKINU. MamuHbl
TrroprHra. BeluuciauTenbHas CI0KHOCTb.

Tema 10
[MocTpoeHne aqropuT™MOB JIJIsi MAIIMHBL ThIOpUHTA.

UTOoIro
10 JUCHUILIHMHE

16

32

60

6 BHeayauTopHasi caMOCTOSITeIbHAsI PA00Ta 00YYAIOLIUXCS MO TUCIUTIIIHHE

(Moxysi0)

[Ipy myIaHUPOBAHUU CAMOCTOSITENILHOM pPabOThl CTYIAEHTY PEKOMEHIYETCS PYKOBOJ-
CTBOBATKCS CICIYIONIUM paclpeIe]ICHUEM YacoB Ha CAMOCTOSATENbHY0 padoTy (Tabmuma 4):




Tabnuna 4 — PekoMenayeMoe pacrpesielieHue 4acoB Ha CaMOCTOSITENIbHYIO padoTy

KoMNnOHEHTBI CaMOCTOATENbHON PadoThI KoanuecTBo yacoB
M3ydeHne TeoOpeTUUeCKUX pa3/IeoB AUCLUIIINHbI 16
IToaroToBKa K 3aHATUSM CEMUHAPCKOTO THUIIA 16
[Toaroroska u opopmieHue 28
PI'P
80

7 OueHOYHBbIE CPeICTBA /sl IPOBeIeHUs] TEKYIEro KOHTPOJIs
U MIPOMEKYTOYHOM aTTecTaluu 00y4YaKIIUXCs M0 TUCHHUILINHE (MOIYJII0)

@DOHJ| OLIEHOYHBIX CPEJCTB Ul NPOBENEHUS TEKYILIEr0 KOHTPOJS yCIIEBAEMOCTH U IPO-
MEXYTOYHOM aTTecranuu npeacrasieH B [Ipunoxenun 1.

[TonmHBIN KOMIUIEKT KOHTPOJIBHBIX 3aJ@HUH WM WHBIX MaTepUAJIOB, HEOOXOIUMBIX IS
OLIEHUBAHMsI PE3y/IbTaTOB O0YUYEHUs MO JUCLUILIMHE (MOAYJII0), IPAKTUKE XPaHUTCS Ha Kaden-
pe-pazpaboTunke B OyMa>KHOM H JJIEKTPOHHOM BHJIE.

8 VYueOHo-MeTOAUYeckOe M HHPOPMAIMOHHOE oO0OecneYyeHHe JTUCHUTIIHHBI
(MoayJis)

8.1 OcHoBHasi JuTepaTypa
1 XycanHoB, A. A. MaremaThuecKast JIOTUKa U TEOpUs aJITOPUTMOB [ DJIEKTPOHHBIH

pecypc]: yuebnoe mocobue / A.W. Xycaunos, H.H. Muxaitnoa. — Komcomosbck-Ha-AMype.:
OI'bOY BIIO «KHAI'TY», 2012. — 105 c. / Bupryansnas 6ubnuoreka UHUT. — Pexum no-
cryna: http://www.initkms.ru/library/readbook/1101160/1, cBoboaubIii. — 3ari.c sKpaHa..

8.2 JlonmoJHUTEIbHAs JIUTEPATYpPa

1 Epmios, 10.JI. MaremaTtuueckas joruka : ydeOHoe mocobue / 0. JI. Epmios,
E.A.ITomotun — CIIO. : Jlans, 2005.— 336 c.

2 Kpynckuit, B.H. Teopus anropurmos / B.H.. Kpynckuii, B.E. Ilnucko - M. : Aka-
nemus, 2009. — 207 c.

8.3 MeToauuecKkue YKazanusd Jist CTYAEHTOB 110 OCBOCHHUIO JUCHUIIJIMHBI

MeTO)II/I‘-IGCKI/Ie YKa3aHHtA K BBIITOJJHCHUIO NHAWBHUAYAJIbHBIX 3a)IaHI/II>'I IMPUBCJCHLI B
yueOHuKe [3] U3 criricka OCHOBHOM JTUTEpaTyphl (pasaen 8.2); TeopeTHUeCKHuii MaTepral B yueo-
HUKe [3] U3 CIMCKa JIONMOTHUTEIIBHOM TUTepaTyps (paszaen 8.2).

8.4 CoBpemennbie mnpodeccuoHATbHbIE 06a3bl JaHHBIX W HH(OPMAINMOHHBIE
CNPaBOYHbIE CHCTEMbI, HCIOJIb3yeMble NPHU OCYLIEeCTBJIEHUN 00Pa30BaTEJIbHOIO
npouecca no JMCUMIInHe

1 DnextponHo-6ubmuoreynas cucreMa ZNANIUM.COM. Jlorosop EIT 44 Ne 003/10
30c K3 191272700076927030100100120016311000 ot 17 anpens 2019 r.
2 DnexrpoHHO-OnOHoTeuHast cuctema IPRbooks. Jlutiensnonnsiii qorosop Ne EI144 No

001/9 ma mpemocraBleHHE [OCTyNa K JJIEKTpOHHO-OmOmmoreuHoii cucreme [PRbooks MK3
191272700076927030100100090016311000 ot 27 mapta 2019 r.
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3 DOnexrponHo-6ubnnoreynas cuctema eLIBRARY.RU. lorosop Ne EIT 44 Ne 004/13
Ha OKa3aHue yCIIyr JIOCTyTa K 3JIEKTPOHHBIM W3JaHUSM HK3
91272700076927030100100150016311000 ot 15 anpens 2019 r.

4 UndopmannonHo-crpaBounsie cucremsl «Komexc»/ «Texakcmepr». Cornamenue o
corpyanndectse Ne 25/19 ot 31 mas 2019 1.

8.5 JlunmeH3noHHOe W CBOOOJHO pacmpocTpaHsieMoe NMPOrpPaMMHOe ofecreyeHHe,
HCNOJIb3yeMoe MpPH  OCYNIeCTBJIEHHH 00pPa30BaTeJIbHOIO Mpolecca Mo

AUCHHUIIJINHE

Tabnuna 7 — [lepeuenp UCHOIB3yeMOr0 MIPOrPaMMHOT0 00ecieueHus

Hanmenosanue I10 PexBHU3UTHI / YCIIOBHS MCTIOJIb30BAHUS
Microsoft Imagine Premium Jluuensnonsslit jorosop A2223 Ne008/65 ot 11.01.2019
OpenOffice CBoOoHAs TUIICH3US, YCIOBHS UCTIOJIb30BaHUS 110 CCHUIKE:

https://www.openoffice.org/license.html

9 OpraHu3anuOHHO-NeJarornyecKkue ycJoBHs

Opranuzanys 00pa3oBaTeIbLHOTO MPOIecca PErIAMEHTUPYETCSl Y4eOHBIM IIJIAHOM M pac-
NUCaHUEM YUYeOHBIX 3aHATHH. SI3bIk 0OyueHms (TpernofaBaHus) — pycckuil. Jlns Bcex BUIOB
AYJAUTOPHBIX 3aHATHU aKaI[eMI/I‘-ICCKI/Iﬁ 4Jac yCTaHaBJIUBACTCA MPOAOJIKUTCIIBHOCTBIO 45 MHUHYT.

[Ipu GopmupoBaHWU CBOEH WMHIAMBHIYalTbHOH 00pa30BaTEIBHOW TPACKTOPHU O0ydaro-
HII/II\/JICﬂ HMECT IPaBO Ha NEpe3av4CeT COOTBCTCTBYIOMIMUX AWCHUILINH U HpO(l)eCCI/IOHaJII)HI)IX Monay-
JIei, OCBOCHHBIX B IIPOIIECCEe MPEIIIECTBYIOMIEr0 00yYeHHUs, KOTOPBIH 0CBOOOXKIAeT 00y4aromie-
rocqa OT HGO6XO[[I/IMOCTI/I HX ITOBTOPHOT'O OCBOCHHMA.

9.1 O6pa3oBaTe/ibHbIE TEXHOJIOTHHU

VY4eOHbIil npoliecc MpH MpenojaBaHui Kypca OCHOBBIBAETCSl Ha MCIIOIb30BAaHUM TPaau-
[IMOHHBIX, NTHHOBALIMOHHBIX U HH(OPMAIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJOTHH. Tpaguimon-
HBbIC 06pa303aTeanme TEXHOJIOTHU MPCACTABJICHBI JICKIUAMHU U CEMHUHAPCKUMU (HpaKTI/ILIeCKI/I-
MH) 3aHATHAMH. IHHOBaIIMOHHBIE 00pa30BaTENbHbIE TEXHOJIOTUU UCITIONB3YIOTCS B BUJIE IIUPO-
KOTO IPUMEHEHUsI aKTUBHBIX U MHTEPAKTUBHBIX (OpM IpoBeaeHus 3aHatuil. MHpopmanmoHHbie
o0Opa3oBaTeNbHble TEXHOJOTUU PEATU3YIOTCS MyTeM aKTUBU3AIMH CaMOCTOSTEIbHOW pPabOThHI
CTYJICHTOB B UH(OPMAIIMOHHON 00pa30BaTeNbHOM Cpeie.

9.2 3aHATUA JeKIUOHHOI0 THIIA

JIeKMOHHBIN Kypc IpeJIoyiaraeT CUCTEMaTU3UPOBAHHOE U3JI0KEHHE OCHOBHBIX BOIPO-
COB Y4eOHOTO IJIaHa.

Ha niepBoii nekuuu nektop 00s13aH NpeaynpeauTh CTYAEHTOB, IPUMEHUTENBHO K KAaKOMY
6a30BoMy yueOHUKY (yueOHUKaM, ydeOHBIM MMOCOOHSIM) OyAeT MPOYUTAH KypcC.

JIeKIMOHHBIN KypC JTOJDKEH JaBaTh HaWOOIBIIHMK 00beM mH(pOpMaIuu u o0ecrneunBaTh
6osee rirybokoe NOHUMaHHE Y4eOHBIX BOIPOCOB MPH 3HAYUTEIBHO MEHBIIEH 3aTpaTre BpeMeHH,
4yeM 3T0 TpedyeTcsi OOJIBIIMHCTBY CTYJIEHTOB Ha CAMOCTOSITENIbHOE U3yUEHUE MaTepuaa.

9.3 3aHsATHS CEMMHAPCKOIO THIIA

CemuHapCcKue 3aHATHS MIPEICTABISIOT COO0H ETATH3AIUIO JIEKIHOHHOTO TEOPETHYECKO-
ro MaTepuasa, IpOBOJAATCS B LENAX 3aKPEIJICHNsI Kypca U OXBaThIBAIOT BCE OCHOBHBIE pa3fiebl.

OcHoBHOH (OpMOI1 NTPOBENIEHUSI CEMUHAPOB SIBJISIETCS. 00CYXAeHHEe Haubosee mpooiem-
HBIX U CIIO)KHBIX BOIPOCOB IO OTAEIBHBIM TE€MaM, a TakXke pa3doop MPUMEpOB M CUTyallui B
ayIUTOPHBIX YCIOBUAX. B 00s3aHHOCTH mpenojaBaTelsis BXOIAT: OKa3aHHE METOJUYECKOW Mo-
MOIIH ¥ KOHCYJIbTUPOBaHME CTY/IEHTOB [0 COOTBETCTBYIOIIMM T€MaM Kypca.

AKTHUBHOCTH Ha CEMHUHAPCKUX 3aHATUAX OUCHHUBACTCA IO CIACAYIOIIUM KPUTCPUAM!
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- OTBETHI Ha BOIIPOCHI, IIPEAJIaracMble IPENogaBaTeseM;

* y4acTHE B IUCKYCCHSX;

- BBIITOJIHEHUE TIPOCKTHBIX U UHBIX 3aJJaHUN;

* ACCUCTHPOBAHUE NPENOIABATENIO B IPOBEACHUN 3aHATHH.

OTBeT n0omKeH OBITh apTYMEHTHUPOBAHHBIM, Pa3BEPHYTHIM, HE OJTHOCTIOKHBIM, COJIEPKATh
CCBIJIKM HA MCTOYHMKHU.

Jloknaznsl ¥ ONIIOHUPOBAHHUE JTOKJIAZO0B IIPOBEPSIOT CTEIEHb BIAICHUS TEOPETUYECKUM
MaTEepUaIOM, a TAK)KE€ KOPPEKTHOCTb U CTPOrOCTh PACCYKACHUM.

OneHuBaHUE 3a/1aHUM, BBIIIOJIHEHHBIX HAa CEMUHAPCKOM 3aHSATHUH, BXOJUT B HAKOIUICH-
HYIO OLICHKY.

9.4 CamocTosiTe/ibHAsA padoTa 00yYalOUIUXCH M0 JUCHUNINHE (MOAYJII0)

CamocrosrenbHas paboTa CTyIEHTOB — 3TO NPOLECC aKTUBHOIO, LEJIEHAIPaBIEHHOIO
npuoOpeTeHus CTyIeHTOM HOBBIX 3HAaHUH, YMEHU 0€3 HEeMOCPEICTBEHHOTO Y4acTHs Mpernoja-
BaTellsl, XapaKTEPU3YIOIUICS NPEeAMETHOW HaIpaBIEHHOCTbIO, 3()()EKTUBHBIM KOHTpPOJIEM U
OLICHKOH Pe3yIbTaTOB JIEATEIBHOCTH 00yJaromerocs.

Ilenu camocTosITENLHOM PabOTHI:

* CUCTEMAaTH3alMs U 3aKPEIICHUE MOJIyYEHHBIX TEOPETUYECKUX 3HAHUHN U MPAKTUYECKUX
YMEHMU CTYIEHTOB;

- yriryOJeHne U paciiupeHue TeOPETUYSCKIX 3HAHH;

- (hopMHUpPOBaHUE YMEHUI HMCIIOJIb30BaTh HOPMATUBHYIO U CIPABOYHYIO JIOKYMEHTALHUIO,
CHELHAJIbHYIO JINTEPATYPY;

* Pa3BUTHE MTO3HABATENIbHBIX CIOCOOHOCTEH, aKTUBHOCTH CTYJIEHTOB, OTBETCTBEHHOCTH U
OpraHU30BAHHOCTH;

- (hOpMUPOBAHHUE CAMOCTOSITEILHOCTH MBILUIEHUS, TBOPUYECKON MHUIIMATUBBI, CIIOCOOHO-
CTEH K CaMOPA3BUTHUIO, CAMOCOBEPIICHCTBOBAHUIO M CaMOpealu3aluy;

* Pa3BUTHUE UCCIEA0BATEIbCKUX YMEHUM U aKaIEMUYECKIX HABBIKOB.

CamocTosTenbHas paboTa MOXKET OCYLIECTBIISITHCSI UHIAUBUYalbHO WM IPyHIaMH CTY-
JICHTOB B 3aBUCHUMOCTH OT I1eJI1, 00beMa, YPOBHS CIIOKHOCTH, KOHKPETHOM TEMATUKH.

TexHonorust opraHu3ali CaMOCTOSITENIbHON paboThl CTYACHTOB BKJIIOYAET UCIOIb30Ba-
HUe HH(POPMAIIMOHHBIX U MAaTEPUAbHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

[lepen BbIMOJNIHEHHWEM O0YYAIOIIMMHUCA BHEAYJUTOPHOM CaMOCTOSITENLHON paboOThl Mpe-
[I0/IaBaTelb MOXET IPOBOAUTh MHCTPYKTAX IO BBINOJHEHUIO 3aJaHud. B HMHCTpyKTax
BKJIIOYAETCS:

* LIeNb U COZIEP’KaHNE 3aJaHuS;

* CPOKH BBITIOJTHEHMUS;

* OPUEHTHUPOBOYHBIN 00bEM pabOTHI;

* OCHOBHbIE TPEOOBaHUs K pe3yJbTaTaM padO0Thl U KPUTEPUHU OLICHKH;

* BO3MOYKHBIE TUITUYHBIE OITUOKH MTPU BBITOJIHEHHH.

WHCcTpyKTa)X MPOBOAMUTCS IMpenojaBaTesieM 3a cYeT 00beMa BpPEMEHHU, OTBEIEHHOIO Ha
W3YYEHUE AUCLUILIINHBI.

KoHnTponb pe3ynpTaToB BHEAyIUTOPHON CaMOCTOATEIbHOW PAaOOTHI CTYAEHTOB MOXKET
POXOJUTH B MMCbMEHHOM, YCTHOW WIJIM CMEIIaHHOM (opme.

CTyneHThl JOJKHBI MOIXOJUTh K CaMOCTOSITENIBHOM pa0oTe Kak K HauBaXHEWIeMy
CPEICTBY 3aKpeIJIeHUS U Pa3BUTUS TEOPETUUYECKUX 3HAHMMU, BHIpAOOTKE €IMHCTBA B3IJIAJOB Ha
OTJIeNbHBIE BOIIPOCHI Kypca, IPUOOPETEHUsI ONPEEICHHBIX HABBIKOB M MCIOIb30BaHUs Mpodec-
CHOHAJIbHOW JIMTEPATYPBHI.

[Tomemenust s caMOCTOSITENIbHOM pabOThl 00YYaIOIIMXCsl OCHAIIEHBI KOMITbIOTEPHOM
TEXHUKOM C BO3MOXKHOCTBIO MOAKIIOUEHHsS K ceTu «MHTepHeT» M obecredeHneM A0CTyna B
JIEKTPOHHYIO HHPOPMALMOHHO-00pa30BaTENbHYIO CPEly OpPraHU3aLNH.



9.5 Meroanueckue yKa3aHus 1Jis1 00y4ar0IMXCs M0 OCBOCHUIO IU CIUTITTHHBI

[Ipy WM3ydeHMH AUCHMIUIMHBI OOYYArOIIMMCS 11€71eCOO0Pa3HO BHIMOJIHATH CIIETYOIINe
PEKOMEH ALY

1. 3ydenue y4eOHOM TUCIUIUTMHBI JOKHO BECTHCH CHCTEMAaTHYECKH.

2. Ilocne u3yyeHus Kakoro-aubo paszzaerna mo y4yeOHHUKY WIIM KOHCIIEKTHBIM MaTepuaniaM
PEKOMEHIYeTCs 110 TTaMATH BOCHPOU3BECTH OCHOBHBIC TEPMUHBI, ONIPECIICHHUS, IOHATHS pa3Jie-
na.

3. Oco0oe BHIMaHHE CIIEAYET yJACIUTh BHIITOJHEHUIO OTYETOB 110 MPAKTUYECKUM 3aHATHU-
SIM ¥ UHJJUBH Ty IbHBIM KOMIUIEKCHBIM 33JJaHUSM Ha CAMOCTOSATENBbHYIO paboTy.

4. Best TemaTtuka BOIPOCOB, U3y4aeMBIX CaMOCTOSITEIBHO, 334aeTCs Ha JEKIUAX Hpero-
naBaresneM. VM jke 1aioTcsi HCTOYHHKH (B MEPBYIO OYepe/ib BHOBb M3/JaHHBIC B NMEPHOAMYECKON
HAaYYHOH JIUTEpaType) Ui OoJiee JeTaIbHOr0 IIOHUMAaHHS BOIIPOCOB, 03BYYEHHBIX HA JICKIUH.

IIpu camocTosTenbHOM IpopaboTKe Kypca 00ydaromuecs JOJIKHBIL:

* IPOCMaTPHUBATh OCHOBHBIE OIIPE/ICTICHUS U (DaKTHI;

* IOBTOPUTH 3aKOHCIIEKTUPOBAHHBIM Ha JICKIMOHHOM 3aHATHU MaTepHual U JOMOJHHUTH
€ro ¢ Y4eTOM PEKOMEHIOBaHHOH 110 JAHHOW TeMe JIUTEPaTyphI;

* U3YYUTHh PEKOMEHIOBAaHHYIO JIUTEPATYPY, COCTABIIATH TE3UCHI, aHHOTAIIMN ¥ KOHCIIEKTHI
HanOoJee BaKHBIX MOMEHTOB;

* CAMOCTOSITEJILHO BBIMIOJIHATE 33/1aHUS, AaHAIOTUYHBIE MTPe/IaraéMbIM Ha 3aHATHAX;

* MICTIONIb30BAaTh ISl CAMOIIPOBEPKU MaTepHaibl POH/IA OLICHOYHBIX CPE/ICTB.

10 Onucanue MaTepuaIbHO-TEXHUYECKOT0 o0ecredeHusi, He0OXOAMMOTO JIJIsI
ocyuiecTBJIeHHs 00Pa30BaTEeIbLHOIO NMpPoIecca Mo AUCHUILINHE (MO1YJIIO)

10.1 Yue6Ho-1200paTOpHOE 000pYy/A0BaHHE
OtcyrcTBYyeT
10.2 Texunuyeckue U 3J1eKTPOHHBbIE CPEACTBA 00yUeHUS

JlekmoHHbIE 3aHATHSA

AymuTopuM Ui JIEKIMOHHBIX 3aHSATHHA YKOMIUIEKTOBaHbI MEOENbI0 UM TEXHHUUYECKUMHU
cpeacTBaMu OOydYeHHUs, CIIyXKallUMU JUIs TpeACTaBlieHus ydeOHoW uHpopmanuu OobLION
ayauropun  (HaOoOpbl JEMOHCTPALMOHHOTO 00OpYJOBaHUS (IPOEKTOP, 3KpaH, KOMIIbIO-
Tep/HOYTOYK), yueOHO-HaIJIsIHbIE TOCOOMS, TEMAaTUUECKUE UIUTFOCTPALIUN).

IIpakTH4eckne 3aHATHA

AymuTopud I IPAaKTUYECKUX 3aHATUH YKOMIUIEKTOBAHBI CIIEIIMAIM3UPOBaHHON Mebe-
JbI0 U TEXHUYECKUMU CpeJICTBAaMU 00yueHHs! (IPOEKTOP, IKPaH, KOMIIBIOTEP/HOYTOYK).

CamocrosiTeibHas padora.

[Tomermienus Ui caMOCTOSITEIBHON PaOOThI OCHAIIEHBI KOMIBIOTEPHON TEXHUKOW C BO3-
MOYKHOCTBIO TIOJKJIIOUEHHS K ceTH «/HTepHEeT» W AOCTYNOM K DIIEKTPOHHOW WH(POPMAIMOHHO-
oOpa3oBatensHO cpeae KHAI'Y:

- yuraneHEI 3a1 HTh KHAT'Y;

- KOMITBIOTEePHBIN Kiacc (aya. 225 kopmyc Ne 3).

11 Uubie cBenenus

MeTOIll/I‘leCKI/Ie PECKOMEHIAIIMH 110 oﬁyqeﬂmo Ju ¢ OrpaHU4Y€HHBIMHA BO3MOKHO-
CTSIMH 3/10POBbJ U HHBAJIUA0B

OcBocHue JAUCLHHUITIIMHBI 06yqa101u1/1M1/1c51 C OIrpaHUYCHHBIMU BO3MOXXHOCTAMHU 300POBBS
MOJKET OBITH OpraHn30BaHO KaK COBMECTHO C APYIruMuH O6y‘IaIOHII/IMI/IC$I, TaK U B OTICIIBHBIX
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rpynmnax. [Ipennonaratorcs cnienuanbHble YCIOBHS JUISl TOIY4EHUsT 00pa3oBaHUs 00yJaronuMu-
Csl C OTPaHUYEHHBIMH BO3MOKHOCTSMH 3/10POBBSL.

[Tpodeccopcko-Tienarorn4eckiii COCTaB 3HAKOMHUTCS C TCHUXOJIOT0-(PU3UOIOTHICCKUMU
OCOOCHHOCTSIMU OOYYArOIIMXCsS MHBAIUIOB U JIMI[ C OTPAHMYEHHBIMH BO3MOXXHOCTSIMHU 3/10pO-
Bbsl, MHAWBUIYAIBHBIMU MPOrpaMMaMH peaOWIUTalii UHBATHIOB (mpu Hanuuuu). [Ipu HEeoO-
XOJIMMOCTH OCYILECTBIISICTCS JOMOJMHUTENbHAS MOAJIEPKKA MPernogaBaHusl ThIOTOPAMHU, TICUXO-
JIOTaMH, COIIMAIbHBIMU paOOTHUKAMU, IPOLIEIINMH MTOATOTOBKY AaCCHCTEHTAMHU.

B cooTBeTcTBHUM ¢ METOIMUYECKUMH peKOMeH1anusMu MunoopHaayku PO (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce MpeAroiaraeTcsi MCIoIb30BaTh COLUAIBHO-aKTUBHBIE M pe-
(bi1eKCUBHBIE METOAbI 00YUYEHHUSI, TEXHOJIOTUU COLMOKYIbTYPHON peabuIUTALK C IENIbI0 OKa3a-
HUS [IOMOILY B YCTAaHOBJIEHUU IOJIHOLIEHHBIX MEXJIMYHOCTHBIX OTHOLLEHUH C APYTUMU CTY/EH-
TaMu, CO3JaHUHU KOM(POPTHOTO TICUXOJIOIMYECKOr0 KiMMaTa B cTyieHueckoit rpymmne. [Ton6op u
pa3paboTka y4yeOHBIX MaTepHaJOB MPOU3BOAATCS C YYETOM INPENOCTABICHHUS MaTepuasia B pas-
JUYHBIX (hopMax: ayAHalbHOM, BU3YyalbHOM, C HCIOJB30BAHUEM CIELHMAJIbHBIX TEXHUYECKHX
CpeACTB U MH(POPMAITUOHHBIX CUCTEM.

OcBoenne nucuuruinnabl aunamu ¢ OB3 ocymiecTBiseTcs ¢ HCMONb30BAaHHEM CPEACTB
00yudeHHusl 00ILEro M CrelruaibHOro Ha3HaueHus (IepCOHATBHOTO U KOJUIEKTUBHOIO HCIOJIB30-
BaHUs). MaTepualbHO-TEXHUYECKOE 0OecleYeHre MpeaycMaTpUBaeT MPUCIOCOOIEHUE ayUTO-
puit k Hyxnaam aun ¢ OB3.

®opma NpoBeACHUS aTTECTAIMH JIJISl CTYACHTOB-UHBAINIOB YCTAHABIMBACTCS C YUETOM
WHIUBUIYAJIbHBIX TCUX0(pU3ndYecKkux ocoobenHocren. s crynentoB ¢ OB3 npenycmarpuBaet-
csl 1ocTymnHas (opMa mpeloCTaBlIeHUs 3aJaHIil OLIEHOYHBIX CPEACTB, @ UMEHHO:

* B TIEYATHOW WM OIIEKTPOHHOH ¢opme (ig JWI ¢ HApyIICHHSIMH OIOPHO-
JIBUTATEIBHOTO armapaTta);

* B TICYaTHOH (hopMe MITH IEKTPOHHOU (popMe ¢ yBeITMUSHHBIM MPU(TOM U KOHTPACTHO-
CTBIO (7151 JIULI C HAPYIICHUSIMU CIIyXa, Pe4H, 3pEeHUs);

* METOJIOM YTEHHS aCCUCTEHTOM 3a/laHus BCIAYX (ISl JIUL C HAPYLICHUSIMU 3PEHHUS).

CryneHTaM ¢ MHBaJIMIHOCTBIO YBEIMYMBAETCS BPEMs Ha MOATOTOBKY OTBETOB HAa KOH-
TpOJIbHBIE BONPOCHL. JIJI TakUX CTYJEHTOB IpeaycMaTpuBaeTcs AOCTYMHAas Gopma MpeaocTaB-
JIEHWS OTBETOB HA 3a/laHus, @ UMEHHO:

* IMCbMEHHO Ha OyMare Wiau HabOpOM OTBETOB HAa KOMIIBIOTEPE (Il JIUI] C HAPYIICHU -
MU CIIyXa, peuH);

* BHIOOPOM OTBETa U3 BO3MOKHBIX BAPUAHTOB C UCIOJIb30BAaHUEM YCIYT acCUCTEHTa (IS
JIMII ¢ HAPYIIEHUSIMU ONOPHO-ABUTaTEIbHOIO anmapara);

* YCTHO (JUIs1 TUL[ C HAPYLIEHUSIMU 3PEHMSI, OIIOPHO-JBUTATEIBHOTO aIlapara).

ITpu HeoOXxoaMMOCTH JUIsl 00YYarOIUXC ¢ MHBAJIMIHOCTBIO MPOLEAYpa OLIEHUBAHUS pe-
3y/bTaTOB OOYUEHHUS MOKET IIPOBOJAUTHCS B HECKOJIBKO ITAIOB.
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ITpunoxxenue 1

®OH/J ONEHOYHbIX CPEIACTB

o IMCIOMIIJIMHE

MaTtemaTH4yecKasi JJOTMKA U TEOpUA AJIrOPUTMOB

Hamnpasnenue noaroToBku 10.05.03 Hnugpopmayuonnas 6e30nacHocmos agmomamu-
3UPOBAHHBIX CUCEM
Hanpasnennocts (mpodun) Ananusz 6ezonacnocmu UHGOPMAYUOHHBIX CUCTHEM
00pa30BaTeLHON MPOTPAMMBI
Kpanmudukanus BEITyCKHUKA Cneyuanucm
lNon Hayana moAroToBKH 2020
(no yuebHomy niamy)
dopma o0yueHHs OuHasl
TexHonorus 00y4eHus MPaoUyUOHHAs
Kypc Cemectp TpynoemMKocCTs, 3.€.
3 5 4
Bun mpoMexxyTouHOM aTTecTauu ObecnednBaroliee NoapasieneHue
IK3amen Kageopa «Ilpuxnaonas mamemamuxa»
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1 IlepeyeHb NIIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHUs 1O JUCHMILIMHE (MOLYJII0), CO-
OTHECEHHBbIX ¢ MHAMKATOPAMM JOCTHKEHUS] KOMIIETeHI UM

Tabmmma 1 — KomneTeHmu 1 MTHANKATOPHI UX TOCTHXKCHHS

Kox no ®I'0OC

I/IHI[I/IKaTopBI JOCTHIXKCHUA

O6menpodeccrnoHanbHbIE

[Tnanupyemble pe3yabTaThl 00y-
YEHUS M0 AUCIUIUINHE

OIIK-2. Cnocoben
MIPUMEHSATH MPO-
rpaMMHBIE CPEJICTBA
CHCTEMHOTO U
MIPUKJIATHOTO
Ha3HA4YeHUH, B TOM
YHCIIC OTCYSCTBCH-
HOTO ITPOM3BO/ICTBA,
JUTSL pelleHus 3a/1a4
npodeCCHOHAIbHON
JIeITEIIbHOCTHU

OIIK-2.1 3naer Teopuro B 00JaCTH
WCIIOJIb30BaHUS COBPEMEHHBIX SI3bI-
KOB U CUCTEM MPOTrPaMMHUPOBAHUS,
0COOCHHOCTH (DYHKIIMOHUPOBAHUS
MPOrPAMMHBIX CPEJICTB CUCTEMHOTO
Y TIPUKJIATHOTO HA3HAYCHUI

3HaTh OCHOBBI JIOTUKH BBICKA3bI-
BaHU, JTOIrMKH IPEJUKATOB U
TEOpUU AIITOPUTMOB

YMeTh CTPOUTH U aHAJIU3UPOBATH
AJITOPUTMBI PEIICHUA 3a1a4

Bnagers HaBBIKAMM MOCTAaHOBKH

OIIK-2.2 Ywmeert pa3zpabaTbIiBaTh
OKOHHBIC TIPUJIOKCHUSI, PALIMOHAITb-
HO MCIOJIb30BaTh ()YHKIIMOHAIBHBIC
BO3MOKHOCTH IPOTPaMMHBIX
CPEACTB CUCTEMHOTO U TIPUKJIATHOTO
Ha3HAYCHUH, B TOM YHCIIEC OTEYC-
CTBEHHOTO ITPOU3BOJICTBA, JUIS Pe-
IICHUS 33134 PO ECCHOHATBLHON
JeATSIILHOCTH

OIIK-2.3 Bnaneer HaBbIKaMu pas-
pabOTKH MPUIIOKEHUN C UCIOJb30-
BaaremM WINAPI; ncrons3oBanus
CHUCTEMHOT'0 IPOrpaMMHOT0 obecrie-
YeHUs [Tl perieHus 3aa4 npodec-
CHOHAJILHOM NCATECIIbHOCTH

Y pELICHUS IPAKTHYECKUX 3a7a4
C IOMOILBIO anmnapara MaTemMaTH-
YECKOM JIOTUKHU U TEOPHUH aJIr0-
PUTMOB

Tabmuna 2 — [Nacnopt

(hoH/1a OLICHOYHBIX CPEJICTB

KonTtposmpyembie
pa3aeJibl (TeMbl)
AUACHHUILIMHBI

Kon xonTpoupy-
eMOii KOMIIeTeH-
10701
(WM ee 4acTH)

HaunmenoBanue
OLICHOYHOI0
cpeacrsa

IToxka3aTeu oLleHKH

Pasnen 1 MuoxecrtBa

3HaeT OCHOBHBIC ITOHSITHUS
TCOPHUU MHOXECTB U MO-

OIIK-2 PI'P
U OTHOILIEHUS KET UX MPUMEHSTh JJIs1
pelIeHus 3a1a4
3HaeT OCHOBHBIE TTOHATHS
Paspnen 2 Bynesbl OyJIeBOI aTreOphl U MO-
A ¥ OIIK-2 PIP Y p
byHKIIH KET UX MPUMEHSTh JJIs1
pelIeHus 3a1a4
3HaeT OCHOBHBIE TTOHATHS
Pasnen 3 Ucunucnenue HCUYUCJICHUS BBICKA3bIBa-
A OIIK-2 PIP

BBICKa3bIBAHUN

HUM 1 MOXET UX npume-
HATHb JJIA pEIICHUSA 3a1a4
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3HaeT OCHOBHBIE MOHATHS
Paznen 4 Heuerkas OITK-2 PLP HEUYETKOM JIOTUKHU U MO-
JIOTHKA KET UX PUMEHSTh IS

pelLIeHHs 3a/1a4

3HaeT OCHOBHBIE OHATHS
Pasznen 5 Anropurmsl aJIrOPUTMOB U PEKYPCUB-
u pekypcuBHble pyHK- | OITK-2 PT'P HBIX (DYHKITUI U MOXKET UX
UK MIPUMEHSATD VISl pEILICHUS

3a/1a4

3HaeT OCHOBHI JIOTUKU
Bce paznenst auciu- OIK-2 Bormpocsl k BBICKA3bIBaHUH, JIOTUKU
TUTAHBI AK3aMEHY MPEIUKATOB U TEOPUH AJI-

TOPUTMOB

2 MeToauyecKkne MaTepHuaJIbl, ONPeiessiolue MPoue1ypbl OlleHUBAHUS 3HAHMIA,
YMEHHUI, HABBIKOB H (MJIH) ONBITA AeSITeIbHOCTH, XapaKTepu3yume npouecc popmupo-

BaHHUA KOMIIeTeHIINii

MGTOI[I/ILIGCKI/Ie MaTepHuaJibl, OMMPEACIIAIOMHNE TPOLUCAYPbl OLCHUBAHUSA 3HaHPII>i, YMCHI/II‘/'I,
HaBBIKOB U (I/IJII/I) OIIbITa ACATCIIBHOCTH, NPCACTABIICHBI B BUAC TEXHOJIOTHYCCKOM KapTbl JUCLIH-

IJIMHBI (Tabiuma 3).

Tabmmna 3 — TexHomornueckas Kaj

pTa

HaumMeHnoBaHnue
OLICHOYHOI'0
cpeacTsa

Cpokn

BbBINNOJTHCHUSA

Ml xana ouenun-
BaHUA

Kpurepun
OLICHUBAHUA

5 cemecTp

IIpomesricymounaa ammecmayusn é popme IK3amena

1 Kontponbnas | B xoHue ce-
pabora MecTpa

50
OaJUIOB

50 6ayIoB - CTYJEHT MPABWIIHHO BBITOIHIII 3a/1a-
uue. [lokaszan OTIUYHEBIE BJIaJCHUS HaBBIKAMU
MPUMEHEHHUS MTOJIyYeHHBIX 3HAaHUW U YMEHUH npu
pernieHny TpohecCHOHATBHBIX 337a4 B paMKax
YCBOEHHOTO yueOHoro marepuana. OTBETHII Ha BCE
JIOTIOTHATEILHBIC BOTIPOCHI Ha 3aIIHTE.

30 GayyIoB - CTYJIEHT BBIMOJIHUI 3a/laHUE C He-
OonbiMu HeTouHOCTAMU. [Tokazan xopoune
BJIa/ICHUS HAaBbIKaMU MPUMEHEHUS OTyYEHHBIX
3HAaHUH U yMEHHH NpH peleHnu NpodecCuoHaIb-
HBIX 33/1a4 B paMKax YCBOEHHOI0 y4yeOHOro Mate-
puasia. OTBeTHII Ha OOJNBIIUHCTBO JOTOTHUTENb-
HBIX BOIPOCOB Ha 3alIUTE.

15 GanyoB - CTyIEHT BHIIOJIHUII 3a/I1aHUE C CYIIIe-
CTBEHHBIMH HeTOUHOCTAIMH. ITokazan YAOBJIETBO-
PUTEIBHOC BJIIAICHUC HABBIKAMU IIPUMCHCHMUS 110~
JY4YEHHBIX 3HAaHUN M YMEHUH IPU pEeIIeHUH Mpo-
(eccroHaNIBHBIX 33]]a4 B paMKaX YCBOEHHOTO
yuebHoro Marepuaina. [Ipu oTBeTax Ha JOMOIHU-
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HaumMenoBanue
OLICHOYHOI'0
cpeacTBa

Cpoxku
BbITNIOJIHEHUSI

HIxana ouenun-
BaHUA

Kpurepun
OlLlCHUBAHMS

TEJIIBHBIC BOIIPOCHI HA 3alIIUTC OBLIO AOIIYIICHO
MHOI'0 HETOYHOCTEH.

0 6ayuI0B - IPU BBIMOJIHEHUH 3aJaHUS CTYACHT
IIPOJEMOHCTPUPOBAJI HEJOCTATOYHBIM YPOBEHD
BJIA/ICHUS HABBIKAMU IIPUMEHEHUS IIOJTyYEHHBIX
3HAaHUI U YMEHHH MPH pelIeHUH MPO(ecCHOHATb-
HBIX 3aJ]a4 B paMKaX YCBOEHHOI'O y4eOHOIo Mare-
puaia. IIpu oTBeTax Ha TOMOJIHUTEIBHBIE BOIIPOCHI
Ha 3aluTe ObUIO JTOMYIIEHO MHOKECTBO HETOUHO-
CTeH.

Texynui KOHTPOJIb:

50 0amnoB

DK3aMeH:

Bomnpoc —
OllcHHMBaHHUe
YDOBHS
VCBOEHHBIX
3HAHU

25
OaJu10B

25 GaiyIoB - CTYEHT MPAaBUIBLHO OTBETHII HA TEO-
perudeckuii Borpoc ouera. [lokaszan oTnuuHbIe
3HAHMS B paMKax YCBOCHHOT'O y4eOHOTrO MaTepHa-
na. OTBETHI Ha BCE IOTIOIHUTEIBHBIE BOIPOCHL.

15 GayIoB - CTYJIEHT OTBETUJI HAa TEOPETHUCCKUI
BOIPOC OMJIeTa ¢ HEOOIBIIUMU HETOYHOCTSIMH.
[Tokazan xopoIire 3HaHUs B paMKaX YCBOCHHOTO
yaeOHoro Marepuaia. OTBeTUI Ha OOJIBIIMHCTBO
JIOTIOJTHUTEIILHBIX BOIIPOCOB.

10 6an1oB - CTYA€HT OTBETUJI Ha TEOPETUUECKUI
BOTIPOC OMJIETA C CYIIECTBEHHBIMH HETOYHOCTSIMH.
[Toka3an yJ0BI€TBOPUTENbHBIE 3HAHUS B paMKax
yCBOEHHOro yueOHoro marepuana. [Ipu orBerax Ha
JIOTIOJTHUTEIFHBIE BOMIPOCHI OBLIO JOMYIIIEHO MHO-
IO HETOYHOCTEH.

0 6ay1oB - MpU OTBETE HA TEOPETUUECKUN BOIIPOC
Ousera CTyI€HT IPOJIEMOHCTPUPOBAI HEOCTATOU-
HBIN ypoBeHb 3HaHMi. [Ipn oTBeTax Ha TONOJIHHU-
TEJIbHBIE BOMPOCHI OBLIO JOMYIIEHO MHOKECTBO
HEIPaBUIILHBIX OTBETOB.

IIpomesxyTouHas
aTTecTalnus:

25 GaimioB

HUTOI'O:

75 6annoB

Kpurepun oneHkH pe3yibTaToB 00y4eHuUsl 110 JMCHMILJIMHE, BKJIIOYAs IK3aMEeH
0 — 64 % oT MakCHMaJILHO BO3MOXKHOI CyMMbI 0ai10B — O — 48 6annoe - «HEyIOBIECTBOPUTEIH-
HO» (HEJOCTATOYHBIA YPOBEHB /ISl TEKYIIEH aTTeCTAI[MH 110 TUCIUTIIINHE);

65 — 74 % oT MakCHMaIbHO BO3MOXHOIH CyMMBI 0aiuioB — 49 — 56 6annoe - «ynOBIETBOPUTEIb-

HO» (TIOPOTOBbIN (MUHUMAJIbHBINA) YPOBEHb);

75 — 84 % oT MakCUMaJbHO BO3MOXKHOU CyMMBbI 0aJlIoB — S57- 63 6anna - «xopouio» (cpeanuit

YPOBEHb);

85 — 100 % oT MakCUMaJIbHO BO3MOKHOU CyMMBI OaiiioB — 64 — 75 6annoe - «oTamdHo» (BBICO-
KHii (MaKCUMaJTbHBIN) YPOBEHB ).
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3 TunoBble KOHTPOJIbHbBIE 32JaHUA WJIM HHbIE MaTepHaJibl, HEOOX0IUMBIE /1 OLlEHKH 3Ha-
HUIi, yMeHH i, HABBIKOB M (UJIM) ONbITA IeSITeJILHOCTH, XapaKTepU3yIoLIHe npoiecc
(opMupoBanns KOMIEeTEeHIIHI B X0/1e 0CBOCHHS 00pa30BaTeIbHON NMPOrpaMMbl

3.1 3apanns 1Jis TEKyIero KOHTPOJIs yceBaeMOCTH

3agaua 1

PACYHETHO-TPA®HUYECKAS PABOTA

JlokazaTh BEIBOJIMMOCTb TEOPEMBI, T0JIb3YsIch akcuoMamu Al-A3 mwm K1-K10.
Bapuanmui 3a0au

Howmep OyHKIUSA Howmep OyHKIMSA
BapHaHTa BapHaHTa
1 A B—>A)->C}—-.C 16 AvB,A->C,B—>CHC
2 A—>(B—>C),A—> B 17 B—>—A——-A—>-B
A—C
3 A&B,A—>CHC 18 —-A—>-B—B—->A
4 A&BH—B—>A 19 A(C—>A)—>B—B
5 A B—A&B 20 B,(A—>B)—>CHC
6 AvB,A—-C,B—>CHC 21 A&B,B—>CHC
7 A&BH—A—B 22 —A— B,—-A—>—-B—A
8 A->C,B—>C—AvB—->C 23 A B—>—-A——-B
9 A—>B,A—>—-B—-A 24 B,A—>-B——-A
10 —A—B—>A 25 (C—>A)—>B—A->B
11 —A—A 26 C—>AC—>-A—-C
12 —A,B > —A——-B 27 —B—A—>B
13 A—>B,B—>C—A->C 28 (-B—>-A)—(A—B)
14 (B—>A)—->C—A->C 29 A—->B—-B—->-A
15 A—B—>A&B 30 A—->B—(-A—>B)—>B
3agaua 2

Z[OKa?»aTB BBIBOAUMOCTD (bOpMy'J'ILI, MOJIB3YACH IPAaBUJIOM PE30JOUN I UCUUCIICHUS BbI-

CKa3bIBaHHUU U onpezencHreM umiutnkaimu A— B kak —Av B.
Bapuanmui 3a0au

Howmep OyHKIUA Howmep OyHKIUA
BApUAHTA BAPUAHTA
1 A—-(B—->C),A—>B+ 6 B—>—A—-A—-B
A—>C
2 A&B,A—>CHC 7 —-A—>-B—B—>A
3 A&BH—B—>A 8 A(C—>A)—>B—B
4 A B—A&B 9 B,(A»>B)—>CHC
5 AvB,A->C,B—->C+HC 10 A&B,B—>CHC
11 A&B—A—B 21 —-A— B,-A—>—-B—A
12 A->CB—->C—AvB->C 22 A B——-A—-B
13 A—>B,A—>—-B—-A 23 B,A—>-B—-A
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Howmep
BapHaHTa

OyHKIMSA Howmep

BapHUaHTa

DOyHKIUSA

14 ——A—B—A

24 (C>A—>B—A—>B

15 —A—A

25 C—>AC—>-A—-C

16 —-A,B - —+—A——-B 26 —B—A—>B
17 A—->BB—->C—A—->C 27 (B —>—-A)H—(A—>B)
18 (B—>A)->C—A->C 28 A—->B—-B—>-A
19 A—B—>A&B 29 A—->B—(-A—>B)—>B
20 AvB,A—-C,B—>CHC 30 A (B—>A)—>CHC
3agaua 3
TepMbl cOCTaBIEHbl W3 NEPEMEHHBIX A B,C,D, U OWMHApHBIX oOmepanui

f(A,B)=A+B u g(A B)=AB. [Ipuopurer onepaiuu yMHOXeHHsI Bbiiie. HaiiT Han0OoIb-
Ml 00U YHUPHUKATOP ABYX 3aJaHHBIX TEPMOB.

Bapuanmut 3a0au

Howmep BapuanTa

Tepmbl

(AB)D+D, C(A+B)+D

(A+B)D+C, C(A+B)+C

(AB)D+C(AB), C(A+B)+(AB)C

(A+B)D+C(A+B), C(A+B)+( A+B)D

(AB)D+AB, C(AB)+AB

(A+B)D+( A+B), C(AB)+ (A+B)

(AB+D)+AB, (C+AB)+AB

((A+B)+D)+A, (C+( A+B))+A

((A+B)+D)A, (C+( A+B))A

((A+B)+D)B, (C+( A+B))B

D+(AB)D, D+C(A+B)

D((AB)D), D(C(A+B))

C+( A+B)D, C+C(A+B)

C((A+B)D), C(C(A+B))

C(AB)+(AB)D, C(AB)+C(A+B)

(C(AB))((AB)D), (C(AB))(C(A+B))

C(A+B)+( A+B)D, C(A+B)+C(A+B)

C(A+B)(( A+B)D), C(A+B)(C(A+B))

AB+(AB)D, AB+C(AB)

(AB)((AB)D), (AB)(C(AB))

(A+B)+( A+B)D, (A+B)+C(AB)

(A+B)( A+B)D, (A+B)C(AB)

AB+(AB+D), AB+(C+AB)

AB(AB+D), AB(C+AB)

A+(( A+B)+D), A+(C+( A+B))

A((A+B)+D), A(C+( A+B))

A(D+( A+B)), A(AB+C)

A(D+( A+B)), A(AB+C)

B(D+( A+B)), B(AB+C)

RN I SIS T SIS D ST ST ) Y ) iy iy I JURN IR IR IR PN
O|lo|o|Vo|g|RwN R, IOl ~wo|gbsw N k|lo@ R No |0~ W N E

B(D(A+B)), B((AB)C)
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3agaua 4
Jlokasate, 4To 3aaHHast PYHKUUS, ONpPEAeTICHHAs A1 HATYPAIbHBIX apIYMEHTOB H
MIPUHUMAIOIAs HaTypaJbHbIC 3HAUEHUS , SBJIACTCS IPUMUTHUBHO PEKYPCHUBHOIA.

Howmep BapuanTa DyHKIHUA
1 X*+y+2
2 XYy + X
3 XY + X
4 xH+2y
5 X% —2xy+2y®
6 max( X, y)—min( X, y)
7 2X2 +y
8 X% +y?
9 x? +x+3y
10 X +3X+y
11 X—'>y={0’ S Y,
X—Y, npu X>Y
12 3x2+y
13 X* +5x+2y
14 | x—y]
15 max( X, y) — X
16 X2 +4x+y
17 max(y,X) -y
18 x> +10x +4y
19 X—min( X, y)
20 X* +X+20y
21 X*+y
22 y—min( X, Y)
23 Xy+2y
24 max( X, y) — X
25 xXH+y
26 x> +3x+8y
27 X—min( X, y)
28 X*+3X+7y
29 xH+3y
30 x* +4x+5y
3amaya §

[TocnenoBaTrenbHOCTh HATypanbHBIX duced (X, X,,...,X,) 3aJaeTcsi Ha JICHTE MAaIIUHbBI

Trropunra xak caoso 01%01%0...01%0, rme 1 o6o3nauaer cioso 11...1, cocrosiuee u3 X eau-
Hul. [Ipeamnonaraercsi, 4To OCTaJbHbIE KIJIETKH JIGHTHI cojepkarT Hyiu. [loctpouth Mammny
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TrIOpUHTa, OCYIIECTBISIIONIYIO 33JaHHOE TTpeoOpa3oBanue. B Hadane paboOThI TOJIOBKA MOKA3bI-
BaeT Ha 0 mepen KpalHel JIEBOM €IMHMIIEH, M MAIIMHA HAXOJUTCA B COCTOSHUM (; .
Bapuanmut 3a0au

Howmep Bapunanra ITpeoOpa3oBanue
1 (X}, %,) = (X,, X))
2 (X1, X3) = (% +X,)
3 X — (X, %)
X, — X, , npu X;> X,
4 (Xl’XZ)_>r(X1’X2): " 2 P 7
0, eopyeuxcuyuasx
5 (X, X5, X3) = (X5, X5, %)
6 X, — 2%,
7 X, = yenas yacmo (X, [ 2)
8 (%15 X5, X3) = (X3, X, X5)
0, eciu X, —uemnoe
9 X, = X, %02 =
1, ecnu X, —neuemnoe
10 (X0 %) = (X0, XX, %)
1 y s3(x) 0, ecu =0
—> =
! 9% 1, eciu x>0
12 (Xl'XZ)_)lxl_le
13 (X1’X2) _)(X27X1)
X, = X, npu X< X,
14 X)) DX, =X =
(X, %) = X =%, ={ 0 nput x> X,
15 (%15 Xy, X3) = (X3, X, X5)
16 X, = % (uenast yacTb 1podu X, /2)
17 (X11X2!X3)_>(X3’X1’X2)
18 (%15 Xy, X3) = (%4, X5, X5)
19 (%11 XoXg) = (Xq, X, X3, %)
20 X, — 3%,
— lnopu x,=0
21 X, > sg(Xx,) =
1 > 59(xy) {0 it X, 0
22 (X, %X,) > X
23 (%, X,) = max(x;, X,)
24 (X, %,) > min( X, X,)
25 (Xy5 X5 %3) = (XX, X5)
26 (X, %) = X,
27 X = (%, %)
28 (Xy5 %5 %3) = (XX, X;)
29 X, = 4x,
30 (X, %5) = (X3 X1, %,)
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3agaHus 119 NPOMEKYTOYHOM aTTecTAlUN

KOHTpOJIBHLIe BOIIPOCHI K 9K3aMEHY

1. MuoxectBa u oTHouIeHUs. [IoHATHE MHOKECTBA U aHTUHOMMHU. AKCHO-
MbI [{epmeno-Dpenkens.

2. MHoxecTBa 1 oTHoweHUs. Onepanuu HajJ OTHOLIEHUSMU. OTHOLIEHHUS
DKBUBAJICHTHOCTH, OTHOLIEHUS NOPsJIKA.

3. MHoxecTBa U OTHOLIEHUSI. MOIIHOCTh MHOKECTBAa. AKCMOMa BbIOOpa U
cpaBHEHUsI MOIIHOCTEN. CUETHBIE MHOKECTBA.

4. byneBbl QpyHkiuu. OYHKIMA U KOHCTAHTHI anredpsl joruku. Hecye-
CTBEHHBIE TIEPEMEHHBIC U PABEHCTBO (QYHKITHIA.

5. Cneunanbnble OyneBbl GyHKIMU. Peanuzanus QyHkuui popmynamu.

6. CoBepuieHHast TU3bIOHKTUBHAS U KOHBIOHKTUBHASI HOPMabHBIE (DOPMBI.

7. Munumuzanus MmetooM kapt Kapho.

8. Hcuucnenwne Bbicka3piBaHuU. Teopema 0 NETyKITHH.

9. Axcuombl KiuHHM U1l HCYUCTIEHUS BBICKA3bIBaHUIA.

10. Heuerkas noruka. Heuetkne MHOKeECTBa.

11. Heuerkas noruka. Jlornueckue onepanuu.

12. Heuerkas noruka. HeueTkue oTHOIIEHUS.

13. Mamuna TreropuHra.
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JIuer perucrpanun udMeHeHu Kk PIT/{

Howmep npoTokona 3acenanus kadenpsl,
JlaTa YTBEP>KJACHUS U3MEHEHUS

KomnunuectBo
CTpaHMUI]
N3MCHCHUA

[Monnuce
pa3paboTunka
PII/
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