MUHHUCTEPCTBO HAYKHU U BBICIIEI'O OGPA3OBAHUS
POCCUMCKOM ®EJEPALIMU
®EJEPAJIBHOE TOCYJAPCTBEHHOE BIOJKETHOE OBPA30OBATEJILHOE
YYPEKIEHUE BHICIIEI'O OBPA3OBAHUS
«MHI'YIICKUMA TOCYJAPCTBEHHBIA YHUBEPCUTET»

®U3NKO-MATEMATHYECKUHN ®AKYJIBTET
Kadenpa «MnpopManiuoHHbIe CUCTEMBbI M TEXHOJIOTHID)

COI'JTACOBAHO YTBEPX/JIAIO
PykoBoauTens 00pa3oBaTebHON IPOTPaMMBI W.o. nexana Gpu3MK0O-MaTeMaTHIECKOTO
(bakynbrera
/ M.X. Manbcaros / b.C.Kynb0yxeB
«20» mas 2024r. «23» mas 2024r.

PABOYAS ITPOTPAMMA JUCHUIIJIMHBI (MO Y JIA)

B1.B.14 Meroanl onTHMHU3ALMHA

HanpaBJIelme noAroTOBKH

09.03.02 UudopMalMOHHBIE CUCTEMbI M TEXHOJOTHH

HanpasienHocts (MpouiIb NOATOTOBKH)

IlepcnekTHBHBbIE MHGOPMAIIMOHHbIE TEXHOJOTHHA

Kpainpukanus BbITYCKHUKA

bakanaBp

®opma o0yueHusn

Ounas, 0YHO-3a04YHAA

Marac, 2024r.



Pabouas mporpamma TUCIUIUIMHBI «METOBI ONITUMU3AIMNY COCTABICHA B COOTBETCTBHH C
tpeboBanusiMu ®I'OCBO mno nampasienuto mnoaroroBku  09.03.02- «MupopMannoHHbIE
CUCTEeMBl W TEXHONOTHM», Npoduias «llepcriekTuBHbIE HMHPOPMAIMOHHBIE TEXHOJIOTHI
YTBEP)KJICHHOTO NMpHKa3oM MwuHucTepcTBa oOpa3oBanus u Hayku Poccuiickoit deneparuu ot
«19» cents10ps 2017 1. Ne 926.

[TporpamMmmy cocrtaBwia: crapmuid npernogaBarens kadenpsl «MHDOpMAMOHHBIE CHUCTEMBI H
texHonorun» EBnoera 3. /1.

[Tporpamma omobpeHa Ha 3acenanuu kadenps! «MHOOPMAIMOHHBIE CUCTEMBI M TEXHOJIOTHI
[Tpotokon Ne 9 ot «20» mast 2024 rona

[Tporpamma  omoOpeHa  Y4eOHO-METOAMYECKOH  KOMHCCHEH  (DM3MKO-MaTEeMaTHYEeCKOTO
dakynbrera

ITpotokon Ne 9 ot « 22 » mas 2024 roma




I.  LEJU U 3AJAYY OCBOEHMSI JUCHUTIINHBI

Henu:

- (DOpMI/IpOBaHI/Ie CHUCTEMBI 3HAHUU O COBpPCMCHHBIX MCTOAAX OITHMAJIBHOI'O
YIIpaBJICHHUS.

- q)OpMI/IpOBaHI/Ie KOMIICTCHTHBIX CIICHUaJINCTOB, BJIaACHOIITUX

CHUCTEMaTU3UPOBAHHBIMU 3HAHUSMU M OOJIAJAIOIUX HEOOXOJUMBIMM HaBbIKAMHU 3(P(HEKTUBHO
OpraHu30BaTh W HCIOJIb30BaTb B COBPEMEHHBIX LHM(POBBIX BBYUCIUTEIBHBIX CHCTEMaX
ONTUMAJIbHBIE PEXXUMBI U CLIOCOOBI PELICHUS PeaIbHBIX IPOSKTHBIX 3ajau.

— @®opmupOBaHME  MPAKTUYECKUX  YMEHUHW W HAaBBIKOB,  IIO3BOJISIOLIUX
KBAJM(PHUKALIMOHHO BBIIOJHATH pabOTHl B 00JACTH ONTUMH3ALMU U ONTHUMAIbHOIO YIPaBICHUS
IIPUMEHUTEIBHO K 33/1a4aM MHKCHEPHOW U HAy4YHOU ITPAKTUKHU.

3aza4v OCBOCHHUS JUCLUILINHBL:

— W3YYUTh METOMABI KJIACCHYECKOW TEOPUH ONTHMMU3ALMH, MO3BOJSIONINE BHIPAOOTATH
HOJXO/Ibl K PELICHUIO HOBOM MPaKTUYECKONH MHXKEHEPHOM 3a/1a4M, UCIOJIb3ys 00Le METOAbl U
AJITOPUTMBI, paCCMaTPUBAEMbIE B IIPOLIECCE O0YUEHMUS;

— IIOJY4YUTb  HABBIKM  HCIIOJB30BAHMS  MAaTeMaTM4YECKOro  amnmapara  TEeOpHH
ONTUMU3ALNH (JiuHelHorO, HEJIMHEHHOTO, L[EJIOYUCIIEHHOTO, JUHAMHUYECKOIO
IPOTrpaMMHUPOBAHUs, BBITYKJIOTOTPOrpaMMHUPOBaHUs, 0€3yCIOBHOM onTUMM3aLMU Ui (yHKIMHA
OJIHOM M HECKOJIbKMX IEpEMEHHBIX ONTUMHU3alMU Ha rpadax M ceTsaX, cenapadenbHOro U
LIEJIEBOT0 [TPOrpaMMHUPOBAHUS) JUISI peLIeHHsI TPO(EeCCHOHAIBHBIX MHKEHEPHBIX 3aj1au;

— pa3BUTHE TBOPUYECKOTO W HHTEJUICKTYaJbHOTO TNOTEHIHANa, (HOPMHUPYEMOro Ha
OCHOBECOYETAHMS TEOPETUUECKON 4acTU Kypca, PEajbHbIX IPUMEPOB U MPAKTUUYECKUX 3aJaHUM,
COJIEPKALIMX UCCIIEN0BATEIBCKYIO COCTABIIONIYIO.

@opMupyeMble JUCUUIUIMHOW 3HAaHUS W YMEHHUS TOTOBSAT BBITYCKHHKA
TaHHOU 0o0pa3oBaTeNbHONM MOPOrpaMMbl K  BBINOJHEHUIO  CIEIYIOUIUX
000OILIEHHBIX TPYIOBbIX (PYHKIUH (TPYAOBBIX PYHKIUH):

Kon n O06001IeHHbIE TPYAOBLIE
HaNMEHOBaHHeE pyHKIMU Tpyaossie pyHKIUH
npodeccuonans Kon |HaumenoBanmue|Ypose HaumeHoBaHue Kon Yposennb
HOI'0 Hb (moxypoBeHb
cTanmapra KBaJIH )
uxan KBaJnukaiy
HHU HHU

06.004 C |Pa3paborka 6 |Bepuduxius rpedoBanuit  |C/01.6
CnenuaamcT no ITOKYMEHTOB JIJIst MCXOJHON JOKYMEHTAIINU 6
TECTHPOBAHIIO ToCTHPOBATI Omnpenenenue TpedoBanmii k [C/02.6
B 00J1aCcTH [1O u ananus 6
WH(OPMALMOHH KadecTBa recTam
bIX TEXHOJIOTHIi [TOKPBITHS Paspaborka C/03.6

OpraHU3allMOHHBIX

ITOKYMEHTOB I TPOBEACHNUS 6

TEeCTUPOBAHUS MPOEKTA,

BKJIIOYAs TUIaH TECTUPOBAHUS

1§(6)

O11eHKa TECTOB C/04.6

6




2. Mecto yuyeOHOIl JTMCHUIIUHBI B CTPYKTYpPe OCHOBHOM
npogeccnoHaIbLHON 00pa3oBaTeJIbHOM MPOrPaMMbI
VYyebnass aucuurimHa «MeTollbl ONTUMHU3AIMU» OTHOCUTCS K MOJYIIIO
b1.B.14 o0s13aTeNbHON IIPOrPaMMBbl, bopmupyemoit Y4aCTHUKAMU
o0Opa3oBaTeIbHBIX OTHOLIEHUN. B COOTBETCTBUM C yUE€OHBIM IJIAHOM JUCUUILIMHA
U3yJaeTcs B 5 ceMecTpe.

CBs3b AUCHOUIIJIMHBI «MeTOI[I)I OoNnTUMHU3ANUN) C MPEAIIECCTBYOIIUMU
AUCHUIVIMHAMHA U CPOKM X U3YYCHUH

Kon JlucuuiinHbl, TpeamecTyomue gucuumuinge | Cemectp
JUCIUTUINHBI «MeTo bl ONTUMUBALIII
b1.0.19 MaremaTuka 1,2
b51.0.20 JluckpeTHas MaTemMaTuka 1

CB3b AUCHUIIJINHBI «KOMHLIOTepHaﬂ rpa(l)mca» C mocjeayromuumu
AUCHUIVIMHAMHA U CPOKH UX U3YUYCHUA

Kon JlucuuIuinHel, caeayronme 3a nucuuruinio | Cemectp
JVCHUATUIAHBI «MeToabl ONTUMH3ALIAI)
b1.B.09 Metonbl U cpecTBa MPOESKTUPOBAHUS 7,8
MH()OPMAITMOHHBIX CUCTEM U TEXHOJIOTHI

Cesa3b aucuuiuinebl «KomnbrorepHas rpagpuka) co cMeKHbIMU
AUCUMIVIMHAMHU M CPOKH UX M3YYeHHS

Kon JIMCHUIUIMHBI, CMEXKHBIC C JUCIIATIIMHON Cemectp
JIMCIIUTLTMHBI «MeToIpl ONITUMM3ALINI
b1.B.15 JucTaHIIMOHHBIE uH(pOpMaIMOHHBIE | 5
TEXHOJIOTHH

3. Pe3yJ'II)TaTI)I OCBOCHUSA TUCHMUIIJIMHBI

TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA TNCIUAITINHBI

OcBoeHne AWCIMIUIMHBI HAIPaBJICHO Ha (OPMHUPOBAHUE CIETAYIONIUX
KOMITETCHIIUM B COOTBETCTBUHU C OOpa30BaTEIbHBIM CTAHIAPTOM U
o0pa3zoBaTeILHON TPOTPAMMOIA:

IlepeyeHnb MIIAHMPYEMBbIX Pe3yJIbTATOB 00yUeHMS 110 AUCIHUILINHE,
COOTHECEHHBIX C HHAUKATOPAMHM JOCTHKEHHUSI KOMIIEeTEHIIU



Karteropus (rpynn
a)
o01enpogeccuonall
bHBIX KOMIIETEHIIHI]

Koa n HammeHnoBanue
o01menpodeccuoHAIbH
0iil KOMIIETEHIIUU

Koa n HanmenoBanue
HHIMKATOPAT0CTHKEHHUSA
o0menpodeccuoHaAILHOM

KOMIIeTEeHIIHH

OIIK-1

OIIK-1. Cnocoben
IPUMEHSTH ECTECTBCHHO
HAy4YHBIC U

OIIK-1.1.
3HATB!
buzuku,

OCHOBBI  MaTEMATHKH,
BBIYUCIIUTEILHOMI

G LI HHIKCHEPHDIE TEXHUKU U TPOTrPaMMHUPOBAHMUS.
3HAHMS, METO/IbI OIIK-1.2.
MATEMATHUECKOTIO YMeTb: pemarb  CTaHIapTHbIE
AHAIM3a 1 npodecCHOHANBHBIE  3aJauud  C
MOJZIEJIMPOBaHHS, IpUMEHEHUEM €CTECTBEHHO
TEOPETHUECKOTO U HayqHBIX OOIIENHKECHEPHBIX
SKCHepUMeHTaibpHoro | SHaHHH, MCTONIOB
MCCIICIOBAHYS B MaTEMaTUYeCKOro  aHalu3a W
podeCcCUOHATBHOMI MOICTUPOBAHIAL.
I[IC)SIE;JIBHOCTI/I. OIK-1.3.
NMeTh HaBBIKUA: TEOPETUUYECKOTO
u AKCIIEPUMEHTAIBHOTO
UCCIIEIOBAHUS 00BEKTOB
npodeccuoHaIbHON
JESITeJIbHOCTH.
[1K-5 [IK-5. CriocoGen [1K-5.1.
pa3pabaThIBaTh 3HATh: aHAJIM3UPOBATh
IPOrPaMMHBIE TpeOOBaHWS K  MPOTPAMMHBIM
CPEZCTBa, MOALYJIH 1 CpeacTBaM Ha  BCeX  ATamax
xoMmmonenTsl UC. kr3HeHHOro nukia MC;
[1K-5.2.
YMETh: pa3pabaThiBaTh
TEXHUYCCKHUE CHeIupUKaAIMd Ha
MPOTPAaMMHBIC CHCTEMBI, MOIYJIH,
KOMITOHEHTBI u 179
B3aMMO/ICHCTBHE;
[1K-5.3.
IMeTb HaBBIKH: pa3pabaThIBAThH
CpelncTBa, MOIYJIM U KOMIOHEHTBI
C.
4. CTpyKTypa u coepKaHue TUCIHIINHBI

Tpyno€MKOCTh TUCIMITIIMHBI COCTABISAET 5 3a4€THBIX eauHul, 180 yacos,

dopma MPOMEKYTOUHOU aTTECTALIUU: DK3aMEH




[uTpynoemkocth (B yacax)

Bunan yueGHoi padoThl, BKIOYas
CaMOCTOAITEJIbHYIO Pa0oTy CTY/ICHTOB

(@ opMBbI TeKYIer0 KOHTPOJIS
yclieBaeMOCTH (no Hedenam
cemecmpa)

[@opMa NPOMeKyTOYHOI

CamMocTosTeIbHAs
KonrakTHasipa6ora paGora |arrecrammu (no cemecmpam)
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Tema 1. OcHOBHBIE
MIOHATUS TEOPUHN 5 2 |2 6
ONTHMH3ALINHU
Tema 2. 3agauu
0e3yCI0BHOM 5 2|2 6
OIITHMU3AINHA
Tema 3. 3agaua
a 0. Jai 5 4| 2 6
YCIIOBHOW OTITUMU3AITIH
Tema 4. Beimykioe
y 5 2 | 2 6
MIpOTrpaMMHUPOBAHUE
Tewma 5. I'pagnenTHbie
pal 5 4 | 4 7
METO/IBI
Tema 6. OnHOMEPHBIH
FIHOMED 5 2 | 2 6
ITOUCK
Tema 7. JIuneiinoe
5 4 4 8
IpOTpaMMHUPOBAHUE
Tewma 8. Llenouncnennoe 5 5 | 9 6
IpOorpaMMHUpPOBaHUE
Tema 9. Ilenesoe
h 5 2 |2 6
MIpOTpaMMHUPOBAHUE




Tema 10. Onrumusanus
Ha rpadax u ceTax

Tema 11.
CroxacThdeckoe 5 2|2 6
MPOrpaMMHUPOBaHUEC

Tewma 12.
Cemnapa0benbHoe 5 2|2 6
MPOrpaMMHUPOBAHHE

Tema 13. Jlunamuueckoe
MPOTrPaMMHUPOBAHHE

Tewma 14. PazpaboTka
AITOPUTMOB U
porpamMmHast

peanuzauus Mojaenen 5 2 2 6

MaTeMaTHYeCKOTO
arnrapara TeOpuu
ONTHMH3AINHI

IK3aMeH 27

Oo0mast Tpy10eMKOCTh, B 34 | 32
yacax

87

4.1. Conepxanme y4eOHOT0 MaTepuasa

Tema 1. OCHOBHBbIE TOHATHUS TEOPUU ONITHMH3AIUU

O6mras 3aga4ya Maremarudeckoro nporpammupoBanust (3MII); popmer
3anucu 3MII: yauduimpoBanHas v cTaHAapTHas; KiiaccupuKaiuys 3a1ad
ONTUMU3AIUN

Tema 2. 3agaumn 0e3yCJI0BHOM ONITUMHU3ALUM

HeoOxoaumbie 1 J0CTaTOYHBIC YCIOBUS CYIIIECTBOBAHUS IKCTPEMYMA;
noHsTHe u(depeHITMaATHPHOTO HCUNCIECHUS; 3a/1a4u 0€3yCIIOBHON ONTHUMH3AIIAN
(byHKIIMM OTHOM MEpEeMEHHOM); 3a/1aur 0e3yCIOBHON ONTUMM3AUK ((PYHKIIUH
MHOTHX MTEPEMEHHBIX )

Tema 3. 3agaua ycJIOBHOI ONTUMU3AIUH:

3ajada yCcJI0BHOM ONTUMHU3AIIMU C OTPAHUYCHUSIMU B BUJIC PABEHCTB;




Meron Jlarpanika; 3a1a4a yCJIOBHOM ONTUMHU3ALUU C OTPAHUYEHUSAMH B BUJE
HepaBeHCTB; TeopeMa (ycnoBus) Kyna-Takkepa 1u1st 3a1aun yci10BHOR
ONTHUMM3ALMU C OTPAaHUYCHHUSIMHU TUIIA HEPABEHCTB.

Tema 4. Boinykiioe nporpaMmMupoBaHue:

Brlnykiioe nporpaMMHUpOBaHUE; BBITYKJIbIE MHOKECTBA; YCIOBUS
ONTHUMAJIBHOCTH B 33J1a4aX BBITYKJIOT0 IPOrPaAMMHUPOBAHHUS.

Tema S. I'pagueHTHBIC METOABI:

Meron nponopuuoOHAIBHOIO IPAJAUEHTHOTO ITIOMCKA; METO IPaIMEHTHOIO
IIOMCKA C IOCTOSIHHBIM I1arOM; METOJI PEIaKCalui; METO ] HAMCKOPEUILEro
nojrbemMa (CIycka); 3aada o0yueHus HSMpOHHOM ceTH; QYHKINUU OIIUOKHU ISt
3a]1a4 PErpecCcuy U KIacCU(UKALMU; aITOPUTM TPAJAUEHTHOTO CITyCKa; TPOOIEMBI
QJITOPUTMA TPAJTUEHTHOIO CITyCKa; METO MPONOPLUHUOHAIBHOTO IPaHEHTHOIO
MOMCKA, METOJI TPAIUEHTHOTO MTOMCKA C TOCTOSIHHBIM [IArOM, METOJI PEIaKCallUK;
METOJ] HaUCKOPEUIIero nmoabema (Crnycka).

Tema 6. Oq1HOMEpHBII OUCK:

[TaccHBHBIN MOUCK: CYIIIHOCTb U CPABHEHHUE C NIOCIIEIOBATEIbHBIM
MOUCKOM; METOJT IMXOTOMUU; METOJ] 30JI0TOI0 CE€UeHUs; MeTo 1 PuboHauun.

Tema 7. J/IuHeiiHOEe NPOrPAMMHPOBaHKE:

3aayn TMHEMHOTO MPOrPaMMHUPOBAHUS; OTPAHUYEHUS U JONOJTHUTEIIbHbBIE
nepemMeHHsble; crannapTHas ¢popma 3agaun JII1 u ee Oa3ucHbie penieHus;
reoMeTpUYecKas HHTepIIpeTalus U rpaduyeckoe pelieHre 3a1ad JMHEHHOTro
IIPOrpaMMHUPOBAHMS; IBOMCTBEHHAS 3a]1a4a, IPUHLINII IOCTPOEHUS, COOTHOLIECHUS
JBOMCTBEHHOCTH; CUMIUIEKC-METO PELIEHUS 3a1a4 IUHEHHOTO
IPOrpaMMUPOBAHMS; AITOPUTM cuMILiekc-metona (Merop ["aycca-Kopaana),
VCKYCCTBEHHOE HaYaJIbHOE PELICHUE; M-METO/; JABYX3TaIHbI METOL;
TPaHCIOPTHBIE MOJIENH; PEIIEHUE TPAHCIIOPTHOM MOJEIH; METOJIBI IOCTPOCHUS
HAa4aJIbHOT'O PELIEHUS. METOJIOM NOTEHIIMAIIOB; 3a/1a4a O HA3HAYCHUSX;
dbopmanuzaius npoodJeMbIKaK 3a4a4u JUHEHHOTO IPOrPaMMHUPOBAHNUS;
rpaduueckuii MeTox

Mertoa nonHoromnepedopa BEpIINH; CUMIUIEKC-METO/T; TBOMCTBEHHAS
3amada; Merton ceBepo-3anagHoro yria, MeToJ MUHUMAaIbHON CTOMMOCTH; METOL
NOTEHIIMAJIOB; BEHT€PCKUI METO]T

Tema 8. LlerounciieHHOEe MPOrPaMMHPOBAHKE!

3a1aun LIEJIOYMCIIEHHOTO TPOrPaMMHUPOBAHUS U METOJIbI UX PELLICHHUS.
Meton BeTBeM Urpanuil. MeToj 0TCeKaromMX IockocTe. Meron BeTBert Meton
OTCEUYEHUS

Tema 9. LleneBoe mporpaMmMupoBaHue:

Meron BecoBbix K03 (HULIMEHTOB. MeTOATTPUOPUTETOB.

Tema 10. OnTumMu3anus Ha rpadax 1 ceTsx:

Krnaccuueckue 3a1aunonTuMU3aluy Ha rpadax; aaroputM NoCTPOCHHUs
ceTeBororpaduka; 3ajjaya OMakKCUMaJIbHOM IIOTOKE B CETH

Tema 11. CroxacTu4yeckoe NporpaMMHpoOBaHuUe:

OcHOBHBIE ONpeEIeHHs], OJJHOIIArOBbIE K MHOTOIIIATOBBIE 3a/1a4H,
IIPUMEPBIIPUKIIAIHBIX 3a7a4; HECHAIIPABJICHHbBIN CIIy4YalHBIM IOUCK;
HEHAIIPABJICHHBIV CJTy4YalHbIA IIOUCK; CIyYaAUHBIMIIONCK C HAKOTUIEHUEM; METOIbI



CJIy4ailHOro MOHUCKa CCaMOOOYYEHUEM U C aJanTaluen.

Tema 12. Cenapa0esibHOE IPOrpaMMHpPOBAHUE!

Oo01iee onpeneneHune; NpuMepbl IPUKIATHBIX 3a7a4, IPUHIUIIBI PEILICHUS
3ama4

Tema 13. luHaMUYecKOe NPOrpaMMHpPOBaHKeE!

Kitaccnueckue 3a1a4u IMHAMAYECKOTO IIPOTPaMMHUPOBAHUS;
($yHKIIMOHaIbHOE ypaBHEeHUE bennmana.

Tema 14. PazpaboTka ajaropurMoB M NPpOrpaMMHAasi peajin3anusi
MojesIell MATeMAaTHYeCKOr0 anmnapara TeOpuM ONTUMH3ALUH

IIporpamMmmHas peasin3anysi ONITUMHU3ALMOHHBIX MOJIECIIEH.

5. OOpa3oBaTesIbHbIE TEXHOJIOTHH, BKIKOYasi HHTEPAKTHBHbBIE
(hopMbI 00yUeHUsT

B opranuzanuu nporecca 00y4eHHs MO JUCLUUIUIMHE HCIOJB3YIOTCS Kak
TpPaJMLIMOHHBIE TEXHOJIOTHH, XapaKTepHbIEC IJIs JIEKIIMOHHO-CEMUHAPCKON (DOPMBI
oOy4eHHsl, TaK M WHHOBALIMOHHBIE TEXHOJOTMU. DPPEKTUBHOCTh O0O0yUYEHUS
MOBBIIIAET KCIOJb30BAHUE COBPEMEHHBIX TEXHUYECKUX CPEACTB M METOIUK
U3Y4YEHUS NIPEeIMETA.

JlexuroHHas ayIUTOPHS C MYJIbTUMEINA TPOEKTOPOM, KOMITBIOTEPOM,
CTaHJApTHBIM HAOOPOM CHELMAIIU3UPOBAHHON yueOHOI MeOen U yueOHOro
00opy10BaHUs, IEPCOHATIbHBIE KOMIIBIOTEPHI. Ha Ka)kJIoM nepcoHaIbHOM
KOMIIbIOTEpE 00ecIeueH BbIXOJ B CETh Internet, ycTaHOBJIEH MakeT 0(UCHBIX
IPOrPaMM.

6. Y4eOHO-MeTOaAMUYECKOE O0eclevYeHre CAaMOCTOSATEeIbLHO padoThl
cTy1eHTOB. OLIeHOYHbIE CPeACTBA IJIfl TEKYIIEer0 KOHTPOJIs yCIeBaeMOCTH,
HpOMe)KyTO‘IHOﬁ aTTeCTAallui IO HTOIr'aM OCBOCHUA NUCHUIIJINHBI.

6.1. Memoouueckue ykazanus no op2aHu3auuu camoCcmosamenbHol
padomsl cmyoenmos

1.YcnemHoe ocBoeHHE Kypca TpeOyeT HaNpsHKEHHOW CaMOCTOSITEIBHOU
paboThl cryaeHTa. B mporpamme Kypca HpHUBEIEHO MUHUMAJIbHO HEO0OXOIUMOE
Bpems st paboThl cTyAeHTa Haja Temod. CamocTosiTenibHas paboTa BKIIIOYACT B
ceOs 4YTeHHe JEeKIMH U pPEKOMEHJOBAaHHOW JIUTEpaTyphbl, pelIeHHe 3anad,
npeiaraéMbplX CTyJEHTaM Ha JEeKIUSIX M JIabopaTOpPHBIX 3aHATUAX, pa300p
pOOJIEMHBIX CUTYyaluid. PyKOBOACTBO M KOHTPOJIb 33 CAMOCTOATENIbHON paboToMn
CTYIACHTa OCYUIIECTBIIAeTCI B (GOopMe HWHAMBHIYAIbHBIX KOHCYJbTammid. Jlis
AKTUBU3AIMA CAMOCTOATEIBHOW pabOThl CTYACHTOB W DKOHOMHH BPEMCHH,
OTBOAMMOTO Ha JIEKIIMOHHBIA KypC, PSA TeM BBIHOCHTCS Ha CaMOCTOSITEIHHOE
uzydenne. CamocTtositenpHass paboTa CO CTyACHTaMH TPOBOJUTCS B YaChl
CaMOCTOSITENILHOW paboThl B ¢opMe KOHCynbTanuii. PacmpeneneHne dacoB
PYKOBOJICTBA CaMOCTOATEIHHON pabOTOl YUYUTHIBAET BaXKHOCTh pacCMaTpUBaeMOi



TEMBI 1 BO3MOKHYIO CJIIOKHOCTb IIPH OCBOEHUH €€ cTyaeHTaMu. CaMoCTOsITeNbHAs
paboTa CTYJEHTOB paccMaTpUBAETCA KaK BUJ YYEOHOIrO TpyZa, MO3BOJISIOLIMIA
LEJICHAIIPaBICHHO (OPMHUPOBATh U Pa3BUBATh CAMOCTOSITENIBHOCTh CTYJIEHTa Kak
JMYHOCTHOE KayeCTBO IIPU BBIIIOJIHEHUH PA3JIMYHBIX BUAOB 33JJaHUI U MPOpabOTKe
JOTIOJIHUTENBHOIO  y4eOHOro marepuana. Jljig  ycHemHOro  BBIIOJHEHHUS
71a00paTOpHbIX paboT, HamucaHus pedepaToB M MOATOTOBKM K KOJUIOKBUYMY,
IOMHMMO MATE€pHAJIOB JIEKIMOHHBIX U J1a0OpaTOPHBIX 3aHATUH, HE00XOIUMO
UCIIOJIb30BaTh OCHOBHYIO M JOMOJIHUTEIBHYIO JIMTEPATYPy, YKa3aHHYIO B KOHIIE
JAHHOM pabouel MporpamMMBbl.

2. Jlekuuu, Tmpe3eHTAlMU, METOJUYECKHE YyKa3aHWs H 3aJaHus K
7abopaTOpHbIM  paboTaM MOMEMIAIOTCS B TIPYNNOBbIE NAaNKH CTYACHTOB,
HaXOJSIIMECs HA CepBEpPEe YHUBEPCUTETA U IOCTYITHBI CTY/I€HTaM TPYTIIIbI.

3. Meroauueckue yka3zaHUS COJiepKaT TEOPHUI0 IO paccMaTpUBAEMOMY
BONPOCY, PEKOMEHIAIMHU IO BBITOJIHEHUIO J1a00paTOPHBIX paboT.

6.2. Ouenounvie cpeocmea 011 MeKyuiez0 KOHMPOAs YCneeaemocmu,
NPOMENHCYMOUHOU ammecmayuy no UMo2am 0C60EHUA OUCYUNTUHDL

HToroBplii KOHTPOJIb MPOBOAUTCS B BH/IE IK3aMEHA MO0 NePeYHI0 BONIPOCOB,
NpHUBeJeHHBbIX B padoueil mporpamme.

I. Teopernueckue BONpPOCHI

1. OO6mas 3a1a4a MaTEMaTUHYECKOTO TPOrPAMMHUPOBAHHSL.

2. DOopMBbI 3allMCH 3aa4¥ MATEMATUYECKOrO IPOrpPaAMMHUPOBAHUS:
YHU(PUIIMPOBAaHHAs WCTaHJApTHAs.

3. Krnaccuduxkanus 3agau onTuMU3aLuy.

4. dopmanusanys 3aaa4 ONTUMHU3ALINAN.

5. 3angauda Oe3ycioBHOI ontumuzanuu. HeoOxoaumble U TOCTATOUHbIE YCIOBHUS

CYIIECTBOBAaHUS IKCTPEMYMA.
6. 3agaya yCIOBHOW ONTMMM3ALNUH C OTPAHUYECHUSIMUA B BUIE PABEHCTB.
7. 3amada yCIIOBHOM ONTHUMM3AIMU C OTPAaHUYCHUSIMU B BUJIC HEPABEHCTB.

8. Knaccudukamnus merogoB ontumuzanuu. O0mas 3aga4a MaTeMaTHIECKOTO
MPOrpPaMMHUPOBAHUS.

9. Meron Jlarpanxa.

10. Teopema (ycnousi) Kyna-Takkepa s 3aaa4ul yCIOBHOM ONTUMM3ALINHU C
OTPaHUYEHUSIMU THUIIA HEPABEHCTB.

11. OgHoMepHbIii ouckK. [TaccuBHBINM MOUCK: CYIIIHOCTh U CPABHEHUE C
MOCIIEIOBATEILHBIMIIOUCKOM.

12. Tlonsatue «yHuMoaanbHOM yHKIMN». OCHOBHOE CBOMCTBO YHHMOJAIBHOCTH,
HCTIOJIBb3YEMOE TP OJTHOMEPHOM IOUCKE IKCTpemyMa. [1acCUBHBIN U aKTUBHBIN
TIOWCK.

13. IlocnenoBaTeapHbIM NOUCK. MeTo; AMXOTOMUM.

14. TlocnenoBarenpHbI MOUCK. Metox PuOoHaYYH.

15. TlocnenoBarenbHbIM TOUCK. METOT 30JI0TOrO CEYEHUS.



16. CrannmaptHas ¢popma 3a7auu JMHEHHOTO porpammupoBanus. HebasucHosie u
0asucHblepenieHus. CBOOOHBIE U JONOJHUTENIbHBIE IEPEMEHHBIE.

17. JIuneitHOE mporpaMMUpoOBaHME: 001asi MOCTaHOBKA 3anauu. Popmanuzanus
3aJ1a4y o0

erTe.

18. dopManu3anys 3aJa4u JMHEHMHOro nporpamMmupoBanus. CraHnapTHas
dbopma 3amauu

JIMHEWHOTO MMPOTPaMMUPOBAHUS.

19. OO1Iast MOCTaHOBKA 33J1ayyl JINHEWHOIO IPpOrpaMMupoBanus. Gopmanu3aius
3a/1a4M OIUIAHMPOBAHUY ITPOU3BOJICTBA.

20. CUMIUIEKC-METO]I pEeIIEHHUs 3a/]1a4 JIMHEWHOTO IPOIPAMMHUPOBAHHS.

21. IlocTpoeHue NIBOMCTBEHHOW 3aJa4M JTUHEWUHOTO MTPOrPaMMHUPOBAHHS.

22. 3ajauu IMHEHMHOro nporpaMMupoBanua. OrpaHudeHus, CBOOOIHbBIE U
JOTIIOJIHUTEIIbHBIC IIEPEMEHHBIE.

23. I'eomeTpuyeckas HHTEpIpETalus U rpaduuecKoe peleHue 3a1a4 JMHEHHOTO
IIPOrpaMMUPOBAHUS.

24. JIBoiicTBeHHas 3a1a4a. COOTHOIIEHMS IBOMCTBEHHOCTH

25. MIcKyCCTBEHHOE HayalbHOE pELICHUE B 3aJaye JIMHEMHOIo
IporpaMMupoBanus. M-

METO/.

26. 3amaya 0 Ha3HAYCHUAX. BeHrepcknii anropuTM.

27. TpancnopTHbIE MOAENH. Penienre TpaHCIOPTHONM MOJEIN METOIOM
MTOTEHIIUAJIOB.

28. TpancnopTHbIE MOAEIH. METOIbI TOCTPOCHHS HAYAIBHOTO PELIEHUS — METOL
dorena u

METOJ| CEBEPO-3aI1aTHOTO yTJIA.

29. TpancniopTHble MOAEIH. METOIBI TOCTPOCHUS HAYaJIbHOTO PELIECHUS — METO/

HaMMEHBIIEH CTOUMOCTU U METOJ| CEBEPO-3aMaHOrO yria.
30. 3amauyu HEJOYHUCICHHOTO MPOrPAMMHUPOBAHUS U METOIBI UX PELIEHUS.

31. LlemouuciieHHOE IporpaMmMupoBanye. MeTo BETBEN U I'PaHULL.

32. 3agayu UETOYUCICHHOTO MPOTrpaMMHUPOBaHUsl. MeTo OTCEKAIOIINX
IIJIOCKOCTEN.

33. IleneBoe nporpammupoBanrie. MeTo1 BECOBBIX KOA(DPUIIUEHTOB.

34. lleneBoe mporpaMmmupoBaHue. MeTo 1 NpUOPUTETOB.

35. Beinykioe nporpaMMHpOBaHHE. Y CIOBHS ONTUMAIBLHOCTH B 3ajadax
BBIITYKJIOTOTIPOTPaMMHUPOBAHHS.

36. I panueHTHBIE METOABL. METO MPOMOPLUHUOHAIBHOTO ITPAJAUEHTHOTO MTOUCKA.
37. I'papuenTHBIE METOABI. METOA IPaIMEHTHOIO MOUCKA C TOCTOSIHHBIM I1arOM.
38. I'pamuenTHBIE METOABI. MeETO penaKkcaiuu.

39. I'pagueHTHBIE METOABI. METOI HAUCKOPEUIIIETO MO IbeMa (CITyCcKa).

40. Ontumm3anys Ha rpadax u ceTsx. [locTaHOBKa KIaCCHYECKUX 3a1ad
ONTUMM3AIMN Harpadax.

41. Ontumm3anus Ha rpadax u ceTax. AJITOpUTM MTOCTPOEHUS CETEBOTO Tpaduka.
42. IlocTaHOBKA 3a/1a4M O HAXOXKJIEHUU KPUTUYECKOTO IMTyTH METOJIOM «3CTadeThI».
43. JluHaMuyeckoe NporpaMMHpPOBaHUE: MOHATHUS, O0LIas UIesl U TOCTAaHOBKA



3aJ1a4yu.
44. Knaccuueckue 3a1aud JMHAMUYECKOTO MPOTPaMMUPOBAHUSL.
45. Jlunamuyeckoe nporpamMmmupoBanue. OyHKIIMOHAIbHOE YpaBHeHHEe bennmana.

46. CemnapaOenbHOE NMPOrpaMMHUpPOBAHHUE: OOIIEE ONPEICIICHUE, MPUMEPHI
NPUKJIATHBIX 3a]a4.

47. CTOXaCTUYECKOE MPOrPaMMHUPOBAHNE: OCHOBHBIE OIIPENEIICHNUs, OJHOLIArOBbIE
Y MHOTOLIAroBbIE 337a4M, TPUMEPHI MPUKIAIHBIX 33/1a4.

48. CTOXacCTUYECKOE MPOrPaMMHUPOBAHUE: CIYYalHBIA TOHUCK C HAKOIUICHHEM,
METO/Ibl CIIy4allHOT O MOKCKa C CAMOOOYUYEHUEM U C aJaNTalHei.

7. Y4eOHO-MeTOAMYECKOE U MATEPHAIbHO-TEXHHUYECKOE o0ecneueHne
AMCHUILUIHHBI (MoayJsi) «MoaeaupoBanue HHGOPMAIUOHHBIX CHCTEM

7.1. OcHoBHas IUTEpaTypa

1. I'magkxoB JI.A., I'mangkoBa H.B. Meronnl ontumuzanun. Koncnekr
nexkuuid. Yacts 1. — M.: U3n-Bo FODY, 2013. [Dnekrponnslii pecype] . - URL:
http://ntb.tgn.sfedu.ru/UML/UML 4966 1.pdf

2. TI'mapkxos JI.A., I'mankoBa H.B. Metoas!l ontumusanuu. KoHcrekt
nexuuit. Yacts 2. — M.: U3n-Bo FODY, 2014.[DnekTponnsliii pecypce] . - URL:
http://ntb.tgn.sfedu.ru/UML/UML 4966 2.pdf

7.2 JlonioHUTEINbHAS TUTEpaTypa

3. JletoBa T. A. Metonb! ontumm3anuu. [Ipaktuyeckuit kypc / T.A.
JleroBa; A.B. [TanTeneeB - Mockaa: Jloroc, 2011. - 424 c¢. [OnexkTpoHHBIN pecypc].
- URL: http://biblioclub.ru/index.php?page=book&id=84995

4. Jlunko FO.}O. YuebHo-MeToanuecKoe mocodue no kypey «MeTtoabl
ontumuzarum» Yacte [, Uzg-so TTU FODY, 2012. [Dnextponnsiit pecypc]. URL:
http://ntb.tgn.sfedu.ru/UML/UML _4872 1.pdf

7.3. Ucnosib3yemble pecypchbl HH(pOpMAIIMOHHO-
TeJIeKOMMYHUKALUOHHOM ceTH «Internet»; MH(pOPMaLMOHHbIE TEXHOJIOT UM,
MPOrpaMMHbIe CPEACTBA U HH(OPMALMOHHO-CIIPABOYHBIE
CHCTEMBbI

Hapsay ¢ TpaauuMOHHBIMU W3IaHUSIMU CTYAEHTBHI U COTPYJIHUKH HUMEIOT
BO3MOXXHOCTh TI0JIb30BAThCS JICKTPOHHBIMU MTOJTHOTEKCTOBBIMU 0a3aMU JJAaHHBIX:

HasBaHue pecypca Ccbuika/moctTyn

OnekTpoHHass Oubnuoteka ownmailH «EambHoe okHO K | http://window.edu.ru
00pa3oBaTeIbHBIM PECypCcamy

«O6pa3zoBarenbHbIi pecypc Poccum» http://school-collection.edu.ru

®enepanbHbelii  00pa3oBaTENbHBIA  TOpTAL  y4pekaeHwus, | http://www.edu.ru
nporpammsl, ctanaapthl, BY3b1, Tectel ETO, TA

OdenepanbHelii  HeHTp  HH(MOpPMAIMOHHO-00pa3oBaTenbHbIx | http://fcior.edu.ru
pecypcoB (DIIMOP)

Pycckast BUpTyanbHas OHOIHOTEKA http://rvb.ru



http://ntb.tgn.sfedu.ru/UML/UML_4966_1.pdf
http://ntb.tgn.sfedu.ru/UML/UML_4966_2.pdf
http://biblioclub.ru/index.php?page=book&id=84995
http://ntb.tgn.sfedu.ru/UML/UML_4872_1.pdf
http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://rvb.ru/

Kabunet pycckoro si3plKa U TUTEPaTyphl http://ruslit.ioso.ru

HarnmoHanbHbIH KOPITYC PyCCKOTO SI3bIKA http://ruscorpora.ru

Hayunast snektpoHHas 6ubnnoreka «e-Libraryy http://elibrary.ru/defaultx.asp

OnexkTpoHHO-OubaroTeuHas cucreMa IPRbooks http://www.iprbookshop.ru

DneKTpoHHO-O0uOMoTeuHas cucrema Marl'y https://lib.ingqu.ru/

Nudopmanmonno-npaBoBas cuctema «[ apanT» CereBast Bepcusi, JOCTYIHA CO BCEX
KOMIIBIOTEPOB B KOPIIOPATUBHOW CETH
HNurl'y

HNudpopmanimonHo-6u0I10TedHOE ObecneueHre y4eOHOro Mpolecca BKIIOYAET B
ceost:
e JIOCTYH K DJEKTPOHHO-OMOJIMOTEUYHBIM CHUCTEMaM H  3JIEKTPOHHBIM

JTIOKyMEHTaM;
e XpaHEHHE BBIMYCKHBIX pabOT MW BEJACHUS AJIEKTPOHHOTO MOPTQOINO
oOydJarommxcs;
o WV-reader (IPRbooks) mi1si MOOWJIBHBIX YCTPONCTB [JIsi HE3pAUYUX U
C1a00BUIAIUX.

Wmeromecss B By3e aJaNTHUBHBIE TEXHOJOTHH JJISi BHEIPEHHUS WHKIIO3MBHOTO
oOpa3zoBaHus 00ECIEYMBAIOT BO3MOXKHOCTh BHEJIPEHUS METOJ0B HHKIIFO3UBHOTO
oOpa3zoBaHus JUisi OOy4YeHUs JIOAEH ¢ HapylmeHUsIMA 3peHuss B (opmax,
aIalITHPOBAHHBIX K OTPAaHUYEHUSIM UX 3I0POBBA.

7.4. TlporpamMHoOe o0ecrieueHune

YHuBepcuter obecniedeH HEOOXOAMMBIM KOMIUIEKTOM  JIMIIEH3MOHHOTO U
CBOOOJTHO pPaCHpOCTPAHSIEMOTO MPOTPAMMHOIO OOECIeUeHUs, B TOM YHCIE
OTEUYECTBEHHOI'O MPOU3BOICTBA.

Kaxnaplii oOydaroniuiics B TeYeHUE BCEro Iepuoga oOydeHus oOecreueH
WHJIMBUAYAJIbHBIM HEOTPAHUUYEHHBIM JOCTYIIOM K 3JIEKTPOHHOU MH(OpMAIIMOHHO-
oOpa3oBaTeIbLHON Cpelie YHHBEpPCUTETa M3 JIFOOOM TOYKH, B KOTOPOM HMEETCs
I0CTyn K WHGOPMAIMOHHO-TEIEKOMMYHUKAIIMOHHOW ceTu «/HTepHeT» Kak Ha
TEPPUTOPUM YHUBEPCUTETA, TAK U BHE €€.

JIutieH3noHHOE TPOTrpaMMHOE 0OECIIeUeHUE:

Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10

Microsoft Windows server 2003, 2008, 2012, 2016

MicrosoftOffice 2007, 2010, 2016

Antusupycnoe I[10O Kaspersky endpoint security

CnpaBouHo-TipaBoBas cucrtema “I'apant”

Ok whE

7.5. MaTepuajibHO-TeXHUYECKOe o0ecreyeHrne JUCHUIINHbI

MartepuajibHO-TeXHHYecKasi 0a3a yHHMBepCHTEeTa TIO3BOJSIET 00€CIeunBaTh
KaueCTBEHHOE MPOBEJICHUE TEOPETUUECKUX U MPAKTUYECKUX 3aHSITHUI.
Jns mpoBeleHHs JEKIUI MO JUCUUILIMHE UCIOJIb3YIOTCS CHEIUATU3UPOBAHHBIC


http://ruslit.ioso.ru/
http://ruscorpora.ru/
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/
https://lib.inggu.ru/

ayoIUTOPUH C MYJIbTUMEIUWHBIM OOOpPYIOBAaHHEM WM C BO3MOXHOCTSAMHU
MOAKIIOYEHUS] K TaKOMy OOOpYAOBAaHMIO, MO3BOJISIONIEMY JAEMOHCTPUPOBATh Ha
OOJBIIOM 3KpaHe MpHUEeMbl PabOThl C MEPCOHAIBHBIM KOMIBIOTEPOM M APYrou
JICKIIMOHHBIN MaTepHuall (TEXHUYECKUE XapaKTEPUCTUKUA KOMIIBIOTEPA, BXOAIIETO
B COCTaB MYJbTUMEIUHUHOTO OOOPY/OBAaHUS WM HMCHOJIb3YEMOI'O0 COBMECTHO C
TakuM OOOpYyJOBaHUEM, JOJKHBI OOECIedYrBaTh BO3MOXKHOCTh pabOThl €
COBPEMEHHBIMH BEepCUAMH ornepaimoHHon cucteMbl Windows, makera Microsoft
Office, oOcmyxwuBatonx, mporpammbl Corel Draw u Adobe Photoshop,
NPUKJIATHBIX MPOTPaMM M JPYroro, B TOM YHUCIE W CETEBOTO MPOTrPaMMHOIO
oOecrieueHus).

Jlyist mpoBeieHust 1a00paTOPHBIX 3aHATHHN IO TUCIUTIINHE U I CAMOCTOSTEILHOM
paboThl  CTYACHTOB  HCHOJB3YIOTCS  CHEIHUAIM3UPOBAHHBIE  ayJUTOPHH,
OCHAIIICHHBIE TEPMHUHATIAMH U TIEPCOHATBHBIMU KOMITBIOTEpAMH, TOIKIII0UYECHHBIMU
K LEHTPaJIbHOMY CEpBEpy, OOECIEUMBAIOLUIEMY TEXHUYECKUE XapaKTEPUCTUKU
OoOCTy>KMBaHUSI TEPMHUHAJIOB WJIM IEPCOHAIBHBIX KOMITBIOTEPOB, MO3BOJISIONINE
Opu TPOBEACHUU JAaOOPATOPHBIX  3aHATHM  HCIONb30BaTh  COBPEMEHHOE
nporpaMMHoe obecrieueHue (onepanroHHyo cucreMy Windows 7 U BblllI€, ITaKeT
Microsoft Office 2010 u Bwime, mporpammer Gimp, Corel Draw, a Taxxe
oOCIIy’)KMBAIOIIME MIPOrpaMMbl U cpeabl pa3paboOTKM MporpamMm IO BBIOOPY
npernoaaBaTesne).



