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YHUKa/bHbIV NPOTPaMMHbINA Koy MeToabI ONITUMU3 AU
65ab2aa0d384efe8480e6a4c688eddbcd75e411a

Heab npenogaBanusi AUCHUIIAHBI

@opMHUpPOBaHUE Y CTYACHTOB 3HAHUI M0 OCHOBAM METOJIOB OINTUMHU3ALINU B
TEXHUYECKUX TPUIIOKECHUSAX, PA3BUTUE HABBIKOB PEIICHUA 3a1a4 ONTHUMAaIbHOIO
MPOCKTUPOBAHUS TEXHUYECKUX CHUCTEM, OBJIQJICHUE YHUCICHHBIMU METOJaMU
pelieHus 3a1a4 ONTUMHU3AIIH.

3agauu AMCIHUILIHHBI

— MOJIYYEHHUE 6a30BbIX 3HAHUM 110 METOJIaM ONTUMU3AIINH;
— H3YYCHHE YMCJIICHHBIX METOJI0B O€3yCIIOBHOM M YCJIOBHOM ONTHMM3AIMH M
JITOPUTMOB UX pPean3allni;
—(opMUpoBaHKE HABBIKOB ONTHUMAJIBLHOTO MPOCKTUPOBAHUS TEXHUYECKUX CHCTEM
C UCII0JIb30BAaHUEM COBPEMEHHBIX ITPOTPAMMHBIX CPEJICTB.

Komnerenuuu, gopmupyembie B pe3y/ibTaTe 0CBOCHHUS AUCHUILTUHBI
OIIK-2 Cnocoben  pas3pabaTbiBaTh  OPUTMHAIBHBIE  AJITOPUTMBI U
IpOrpaMMHBIE CpPEJICTBA, B TOM YHCIE C UCIOJb30BAHUEM COBPEMEHHBIX
MHTEJUIEKTYaJIbHBIX TEXHOJOTUM, U1l pelieHus Tpo(eCcCHOHAIbHBIX 3a/1ay.

OIIK-4 CrnocoOeH NMpPUMEHATh HA MPAKTHKE HOBBIE HAYYHBIC MPUHLUIBI U
METObI NCCIIETOBAHUN.
Pa3nenbl 1M CUMIIMHBI
[TocTaHOBKa 3a/1a4M ONTUMH3ALIUN.
MeTobl OTHOMEPHONW ONTUMU3ALIMH.
MeToabl MHOTOMEPHOM ONITUMHU3ALUH.
MeToabl yCIOBHOM ONITUMU3ALMH.

B =



1
MWUHOBPHAVYKU POCCUHU

FOro-3amnannerit TOCYapCTBEHHBIN YHUBEPCUTET

YTBEPXIAIO:

LekaH dakynsTera-
(QYHIaMeHTaTLHOM ’ [IPUKJIaTHOU
UHbOPMaTUKH

B e

T.A. Illupabakuna

(noonyce, unuyuans:, amunus) o
4
« Z{f » ©F 20LY

PABOYAS ITPOI'PAMMA JIUCLIUTIIAHBI

MeTtonsl OTITUMHU3ALIUHU
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OITOITBO 09.04.01 Uadopmarrka u BEIYMCIIUTENbHAS TEXHUKA,
wugp u Haumenoganue Hampasnenua nodeomosku
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Pabowas mporpamma amcuummmbl cocrasiena B coorBercTBUM ¢ OI'OC BO -
Marucrparypa Io HalpaBIeHUIO MOATOTOBKU (cnenumansrocTr) 09.04.01 Hudopmarrka u
BBIMUCIUTENIPHAS TEXHMKA HA OCHOBaHMM y4yeOGHoro mmiana OIIOII BO 09.04.01
Wudopmatrika u BeYHCIHTETbHAS TEXHUKA, HAIPaBICHHOCTH (MPOGuIL) «DIeMEHTH U
YCTPOHCTBA BBIYUCIMTENBHON TEXHUKU WU MH(POPMALHOHHBIX CHCTEMY, 0100peHHOTr0
Y4eHsIM coBeTOM yHUBepCHTETA (mpotokon Ne 7 «29» mapta 2019 F.J

Pabouast mporpamma mucumnmmuer o6cysknena u PEKOMEH/IOBaHa K pealu3alid B
o0pazoBaTensHOM IIporecce jIs obyuenus crymentoB no OIIOIT BO 09.04.01
Wudopmatuka u BEMUCTHTENBHAS TEXHUKA, HaNpaBICHHOCTH (Mpoduiib) «DIeMEHTH u
YCTPOUCTBA BBIYMCIUTENBHON TEXHUKU 1 MH(pOPMALMOHHBIX CHCTEM», HA 3aCeNaHHH
Ka(eapsl BEIYUCIMTENEHON TEXHUKH «f _©& 2049 r., npotokon Ne 15,

3aB. kadenpoiit BT /éﬁ?;wgﬁ B. C.Tutos

Pa3paborunk nporpammsr,
I.T.H., Ipoeccop 2 2] XK.T. XKycybanues

HupexTop Hay4HOU 6UGIHOTEKH : B.I'. Makaposckast

Pabodas nporpamMma JucHUIIMHEL MepecMoTpeHa, 00Cy)XleHa ¥ peKOMEHIOBaHA K
peanusali B 00pa3soBaTeIbHOM IIPOLECCe HA OCHOBAHHH y4ebHoro mirana OITOIT BO
09.04.01 HMudopmarnka M BBYHCIHTENHHAS TCXHUKA, HANpPaBIEHHOCTh (IPOGHIIE)
«ONeMEHTBl M YCTPOMCTBA BBIYMCIUTENBHON TEXHUKH W MH(QOPMAIIHOHHBIX CHCTEMY,
ONIOOPEHHOro Y4YeHBIM COBETOM YHHBEPCHTETA [POTOKOMN NeZ«df»03 2015 ., Ha 3acenanuu
Kaeapbl BEIMUCTUTENBHOM TeXHUKH «(4» O 20_Zp r., nporokon Ne /&

3aB. Kadenpoii m— "%//¢74//,/ B.C. TuroB
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Pabouast nporpamma aucuumruiEbl epecMotpena, 00CyX/leHa U pEeKOMEH/I0BaHa K
peanusanuu B 0Opa30BaTENIbHOM IPOLIECCE HA OCHOBAHUU yuebHoro rmiana OITOIT BO
09.04.01 Vudopmatnka ¥ BEIYMCIHTENBHAS TEXHUKA, HalpaBJIeHHOCTh  (IPOQHIIB)
«DJIeMEHTBl M YCTPOMCTBA BBIMMCIUTENBHOM TEXHUKH U MH(QOPMALMOHHBIX CHCTEMY,
0ZI00PEHHOT0 YUeHBIM COBETOM YHHMBEpPCHTETA npotokost Ne « ¥ »&20/31'., Ha 3aceaHUH

Kaeapbl BEIYUCTUTENbHOM TeXHUKY «X» 0 joéj,ix, poToKoa No /).

3aB. kadeapoi mfﬁfa " B.C. TutoB

Pabouast nmporpamMma JuCHMILIEHEBL IepecMOTpeHa, 06CYXIeHa U PEKOMEH/IOBaHa K
peanusanuu B 00pa3oBaTeNbHOM IIPOLECCE HA OCHOBAHMM ydeGHoro miana OITOIT BO
09.04.01 MudopmaTnka M BBHYMCIUTENbHAS TEXHHUKA, HaMpaBjIeHHOCTh  (MPOGHIIB)
«OJIEMEHTBl M YCTPOMCTBA BBIYUCIUTENBHON TEXHUKH M MH(OPMALIMOHHBIX CHCTEMY,
0ZJOOPEHHOr0 YYeHBIM COBETOM YHMBEPCHTETA MPOTOKO NeZ«d5» 06 - 204fr., Ha 3acemaHum
Ka(eapel BEMMUCTUTEBHON TEXHUKHU «30» (8 20 o4 1., mpotokon Ne 74,

3aB. kadeapoii @//f?/ Whecegpeas UE




Pabouas nporpamma mucuummHe! IIEPECMOTpeHa, 00CyXIeHa ¥ PEeKOMEHI0BaHa
K peausanuy B 06pa3oBaTeNIbHOM IIPOLECCe Ha OCHOBAHUY y4ebHoro mrana OITOIT BO
HallpaBneHus mnoaroToBku 09.04.01 WudopMaTHKa W BEIMHCIHTENLHAS TEXHUKA,
HANPaBICHHOCTh (IPoGuib) "DIEMEHTHI M YCTPONHCTBA BEIMHCIATEIBHON TEXHUKH U
MH(OPMAIMOHHEIX CcHCTEM, 0100pEHHOTr0 V4YeHBIM COBETOM YHHUBEPCHTETa IPOTOKOI
Nl «a28» 04 2022 r. Ha 3acefanuM KadeApbl BEIYUCIHTENLHON TEXHIKH
«31» og 2022 1., mporokon Ne 4 .

(Haumenosanue xaghedpsi, dama, HoMep npomokona)

3aB. xadenpoit BT ﬁW Yepuenxkas U.E.

Pabouas mporpamMma mucnunimHs: IIEPECMOTPEHA, 00CYK/IeHa U PEeKOMEHI0BaHa
K peanisanuy B 00pa3oBaTeIEHOM IIPOLECCE HA OCHOBAHUU y4ebnoro mrana OTIOIT BO
HanpaBiaeHus noaroroBku 09.04.01 HWudopMaTHKa ©  BBEIYHCIHTEILHAS TEXHUKA,
HalPaBICHHOCTE (MPO(UIL) "DNeMEHTH M YCTPOMCTBA BEIMHCIHTENLHOMN TEXHUKH WU
UHOOPMAIMOHHEIX CHCTEM, 0JI0OpPEHHOr0 YYeHBEIM COBETOM YHHUBEPCHUTETA IPOTOKOI
Ne 9 «427» 02 202 3 r. Ha 3aceqaHun Kadeapsl BEIYUCIUTENLHOM TEXHUKH
«39» 9§ 20ZY r.. mporokon Ne 7 .

(Haumenosanue kagedpel, dama, Homep npomoxkona)

3aB. kaeapoit BT /A Y Yepuenkas W.E.

Paboyvas mporpamma AUCIHTLTHHEL IEPECMOTPeHa, 00CYXKAeHa U peKOMEHI0BaHa

K peanusanuy B 00pasoBaTelbHOM IpOIecce Ha OCHOBAHMH y4aeGHOro miana OITOII BO

HanpapjieHuss noxrorosku 09.04.01 HMubopMmaruka ¥ BBIYHCIMTENbHAS TEXHHKA.

HalPABIECHHOCTh (MPOohuIb) "DNEMEHTEl U YCTPOMCTBA BEIYMCIUTENHLHON TEXHUKH M

UHGOPMAIIMOHHEIX CHCTEM, 0JI00pEHHOr0 Y4YeHBIM COBETOM YHUBEPCHUTETA IPOTOKOII

o « » 20 . Ha 3aceJaHuy Kadeapsl BEIYMCIUTEILHON TEeXHUKH
«_» 20 1., mpoTokon Ne

(Haumenosanue xaghedper, dama, HoMep npomoxkona)

3as. kadenpoit BT Yeprernxkas U.E.

Pabo4as mporpaMma JMCHUIUIMHEL TTEpecMOTpeHa, 00CyX/ieHa U peKOMEHI0BaHa
K peau3anuy B 00pasoBarelbHOM IIpOLiecce Ha OCHOBaHMH yueGHoro miana OIIOIT BO
HanpasneHus 1noarotoBku 09.04.01 WMudopMarvka ¥ BEIYMCIMTENBHAS TEXHHKA.
HaNpaBIEHHOCTh (Ipouib) "DIeMEeHTHl ¥ YCTPOWCTBA BBIYMCIMTENLHON TEXHUKH U
MH(OPMAIMOHHEIX CHCTEM, OJ0OPEHHOr0 YUeHBIM COBETOM YHHBEPCHUTETA IPOTOKOJ
Ne « » 20 I. Ha 3acefaHuu KadeIpsl BLIYMCIUTENLHON TEXHUKH
« » 20 r.. mporokox Ne

(naumenosanue kageopel, dama, Homep npomoxona)

3aB. xadenpoit BT Yepueukas U.E.




1 Heapr um 3agaum aucumiuvinHbl. IlepedeHs miiaHupyembIX pe3yJibTaTOB
o0y4yeHusi JUCHUIIMHE, COOTHECEHHBIX C IIVIAHMPYEMBbIMHU pe3yJIbTATAMU OCBOCHHUA
OCHOBHOM Mpo(eccHoHATbHOI 00pa30BaTeJIbHOM MPOrPaMMBbI

1.1 eap AUCUUIJINHBI

q)OpMI/IpOBaHI/IG Y CTYACHTOB 3HAaHUKM I10 OCHOBaM MCTOOOB OIITUMH3AIIMHN B
TCXHHYCCKUX IIPUIIOKCHUAX, PA3BUTUC HABBIKOB PCHICHUA 3aa4 OITHMAJIbBHOTO

IMPOCKTUPOBAHUA TCXHUYCCKUX CUCTCM, OBJIAJCHHNC YMCJICHHBIMU

3aJa4 OIITUMH3allH.

1.2 3agaum JUCHUIINHEI

— HHOJIYy4YCHHUC 3HAHUU 110 METOdaM OIITUMH3AIINH,
— U3YUCHUC YHCJICHHBIX MCTOIOB 663YCHOBHOﬁ 151 YCHOBHOﬁ OIITUMH3AlIUU U AJITOPUTMOB

UX pean3allui;

MCTOAAMU PCIICHUA

—(I)OpMI/IpOBaHI/IC HaBBIKOB OIITUMAJIBHOI'O IIPOCKTHPOBAHUSA TCXHHUUYCCKUX CUCTCEM C
HCIIOJIB30BAHHUCM COBPCMCHHBIX ITPOIPaMMHBIX CPCICTB.

1.3 IlepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB 00yYeHUs] TUCUUIIIIMHE, COOTHE-
CEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTATAMH OCBOCHHUS 00Pa30BaTEIbLHON POrPpaMMbI

IInanupyemvle pesynrvmamol Koo ITnanupyemvle pesynrbmamol
0c80eHUs U HaUMeHOoBaHue 00yueHuUst no OUCYUNIUHe,
OCHOBHOU NPOpeccuoHaNbHOU UHOUKAmMopa COOMHEeCeHHble C
006paA306aMeNbHOU NPOCPAMMbL 0ocmudiceHust UHOUKAMOPAMU QOCIMUICEHUS
(komnemeHyuu, 3aKpenieHHble KOMnemeHyuu, KOMnemeHyuu
3a OUCYUNTIUHOIL) 3AKPEeNnIeHHO20
KOO HAuMeHo8aHue 3a OUCYUNTUHOU
KOMnemeHyuu KOMNnemeHyuu
OIIK-2 Crniocoben OIlK-2.1 3uamo: AJIITOPUTMBI
pa3pabaTsIiBaTh Hcnons3yeT coBpeMeHHbIE YHCIIEHHOM peanuzanuu
OpUTHHAJILHBIC WH()OPMAIIMOHHO-KOMMYHHKAI] | METOJIOB ~ MHHHMH3AIUH U
QIITOPUTMBI U MOHHBIE ¥ UHTEJNIEKTYaJIbHBIE | YCIOBUS UX IPUMEHECHHUS;
MIPOrPaMMHBIC TEXHOJIOTHH, COBPEMEHHBIC  MPOTPAMMHEIE
CpeICTBa, B TOM WHCTPYMEHTAIbHBIE CPEIbI, CPEICTBA, MAKEThl MPUKIATHBIX
quCIIe C IPOrPaMMHO-TEXHUYECKHE MPOrpaMM JUTsl pEIICHHsI 3a71a4
HCIOJIb30BaHUEM m1aTGOpMBI AJIs peleHUs ONTUMU3AIHH.
COBPEMEHHBIX po(heCcCHOHANTLHBIX 3a71a4 Ymemsn: POrpaMMHEIC
WHTEJUIEKTYalTbHBIX CpEICTBA, MAKEThl MPUKJIATHBIX
TEXHOJIOTHH, TSI MIPOrpaMM JUTsI pEIICHHS 3a7a4
pelieHus ONTUMMU3AIIHH; MPUMEHSTh
npodeccrnoHaTbHBIX MIPOrPaMMHEIC CpeJncTBa,
3azady; MaKeThl MIPUKIIATHBIX
MPOTpaMM JUTsl pEIICHHsI 3a71a4
ONTUMHU3AIIHH; OLIEHUBATh
3¢ (HEeKTUBHOCTH aITOPUTMOB U
MTPOrPaMMHBIX CPE/ICTB;
Bnaoemw:
MTOHATHHHO-TEPMUHOJIOTHIECK
UM anmnapaTom Teopuun
ONTHMH3AIIHH, METOTUKOH
(dhopmupoBaHus MoJIenei
THUTIOBBIX 3371a4 ONTHMAIBHOTO




IInanupyemvie pesynromamol
0C80eHUsl

Koo
U HaUMeHOB8aHUe

IInanupyemvie pesynrbmamol
00yueHUs no oucyuniune,

OCHOBHOU NPOgheccuonanbHol UHOUKAmMopa coomuecenHble ¢

00pazo8amenvbHol NPOSPAMMbL docmudiceHus UHOUKAMOPAMU OOCIUICEHUS

(komnemenyuu, 3aKpenieHHbie KOMnemeHyuu, KoMnemeHyuu

3a OUCYUNTIUHOUL) 3aKPEeNnIeHHO20
KOO HauMeHOo8aHue 3a OUCYUNTUHOU
KOMnemeHyuu KOMnemeHyuu
MPOCKTUPOBAHHSI,

OIlK-2.2 3HATH: OCHOBHBIE YMCIICHHEIE
O0ocHOBBIBaeT BEIOOP METOIBI 6e3yCI0BHOI
COBPEMEHHBIX

HH(pOPMAITMOHHO-KOMMYHHKA-
LUOHHBIX U UHTEJIEKTYaJbHbIX
TEXHOJIOTUH

MUHUMHU3AUN  MHOTOMEPHBIX
3a/la4;  YHUCICHHBIE METObI
YCIIOBHOM ONTHUMHU3AIIHH.

YMmerb: hopMupoBaTh MOJEIN
TUIOBBIX 3374 ONTUMAIBHOTO

MPOEKTUPOBAHMUS,
pa3palaThIBaTh AITOPUTMBI
YHCIIEHHOM peanuzanuu
METOJIOB YCIIOBHOU u
0e3yCcIOBHOW  MUHUMU3ALINU.
Baaners: OCHOBHBIMU
YHCIIEHHBIMU METOIaMHI

pCHIeHI/Iﬂ 3aJa4 OIITUMH3alllu,
HaBbBIKaMHU peHICHI/IH THUITIOBBIX
3aga4 Ha DBM.

OIIK-2.3

Pa3pabarpiBacT OpUrHHAIbHBIC
MpOrpaMMHEIE CPELICTBA, B TOM
YHCIIe ¢ UCTIOJIb30BaHHEM
COBPEMEHHBIX
MH(POPMAaLOHHO-KOMMYHHUKAI
HOHHBIX U UHTCIIJICKTYAaJIbHBIX
TEXHOJIOTUH, /ISl peLIeHus
npodeccuoHaNbHBIX 3a7a4

3HATH:
OIITUMH3AIINU %1

INOCTAHOBKY 3aJa4u

MTOHSATUHHO-TEPMHHOJIOTUYECK
W anmapar; CTPYKTypy 3aj1ad
ONTUMAJIBHOTO

MIPOEKTUPOBAHUS;
AHAJIUTUYECKUE METO/IbI
MIOMCKA 3KCTPEMYMOB (DyHKLIUI
OJIHOM ¥ MHOTHX IIE€PEMEHHBIX;
METOBI, AJITOPUTMBI
OJIHOMEPHOM T MHOTOMEPHOU

MUHUMU3AIUU QYHKITH.

¥YMerTh: NporpaMMHpOBaTh B
COBPEMEHHBIX naKeTax
MPUKIIAIHBIX porpamMmm
YHCJICHHOTO aHAJIN3A.

Baanern: COBPEMEHHBIMU
MH(POPMAIIMOHHBIMU

TEXHOJIOTHUSIMH u
MPOrpaMMHBIMH  CPEJICTBAMH;
METOMKaAMH MIPOBEPKH
KOPPEKTHOCTH u

3¢ (HEKTUBHOCTH aNTOPUTMOB U
MPOTPAMMHBIX CPEJICTB s




IInanupyemvie pesynromamol
0C80eHUsl

Koo
U HaUMeHOB8aHUe

IInanupyemvie pesynrbmamol
00yueHUs no oucyuniune,

OCHOBHOU NPOgheccuonanbHol UHOUKAmMopa coomuecenHble ¢
00pazo8amenvbHol NPOSPAMMbL docmudiceHus UHOUKAMOPAMU OOCIUICEHUS
(komnemenyuu, 3aKpenieHHbie KOMnemeHyuu, KoMnemeHyuu
3a OUCYUNTIUHOUL) 3aKPEeNnIeHHO20
KOO HauMeHOo8aHue 3a OUCYUNTUHOU
KOMnemeHyuu KOMnemeHyuu
pEelIeHUs  ONTHUMH3AIMOHHBIX
3a/1a4; HaBBIKAMHU TIPUMEHEHUS
COBPEMEHHBIX  TPOTPAMMHBIX
CPEACTB.
OIIK-4 Cnocoben OINK-4.1 3HaThb: TIOCTAHOBKY 3a1adH

NPUMEHSITh Ha
MPAaKTUKE HOBBIE
Hay4YHbIE
HpI/IHIII/IHI)I nu
METOJIBI
HCCIICIOBAHMIH;

AHanu3upyeT U BbIOHpaeT
HAyYHBIC TPUHIIAITE ¥ METOJIbI
UCCIJICIOBAHUM JIJIsl peIIeHUS
MPaKTUYECKUX 3a/1a4

ONTHUMH3AIHH u
HOHSATHIHO-TEPMHUHOJIOTHYECK
Wil anmapar; CTpYKTYpy 3ajad
ONITUMAIILHOTO
IPOCKTHUPOBAHUSI.

YMmerh: 00OCHOBBIBATh
NPUHUMAEMbIC pEIICHHUS 110
BBIOOPY  aJITOPUTMOB npu
pELICHHH KOHKPETHBIX 3a/au
ONTUMU3AIMH, OCYIICCTBIATh
IPOBEPKY KOPPEKTHOCTH
npuMeHeHus ¥ 3P PEeKTUBHOCTH
AJITOPUTMOB.
Baanern:
MH(POPMALMOHHBIMA

COBPCMCHHBIMHU

TEXHOJIOTUSIMU u
MIPOTPAMMHBIMHU  CPEICTBAMHY;
METOANKAMH MIPOBEPKHU
KOpPPEKTHOCTH u
3¢ (HEeKTUBHOCTH aNTOPUTMOB U
MIPOTPAMMHBIX CpPEICTB UL
peuieHuss  ONTUMHU3ALMOHHBIX
3a/1a4; HaBBIKAMU NPUMEHEHHUS
COBPEMEHHBIX

CPEJICTB.

IIPOTrPaMMHBIX

OIIK-4.2
Hcnonb3yeT HOBBIE HAYYHBIE
METOBI UCCIEIOBAaHNH

3HaTB: METOABl U ANTOPUTMBI
OJTHOMEPHOM M MHOTOMEPHOU

MUHUMM3ALINH.
YMerb: mnporpaMMHpoBaTh B
COBPEMEHHBIX naKeTax
MPUKIIAJTHBIX porpaMm

YHUCJICHHOT'O aHaJIku3a,
AITOPUTMHU3BUPOBATL U PCIIATH

3a/1a4M 6e3yciI0BHOI U
YCJIOBHOW ONTHUMH3AlMU Ha
OBM C HCIIOJIb30BAaHUEM

COBPCMCHHBIX  HNPOI'PAMMHBIX




IInanupyemvie pesynromamol
0C80eHUsl

Koo
U HaUMeHOB8aHUe

IInanupyemvie pesynrbmamol
00yueHUs no oucyuniune,

OCHOBHOU NPOgheccuonanbHol UHOUKAmMopa coomuecenHble ¢

00pazo8amenvbHol NPOSPAMMbL docmudiceHus UHOUKAMOPAMU OOCIUICEHUS

(komnemenyuu, 3aKpenieHHbie KOMnemeHyuu, KoMnemeHyuu

3a OUCYUNTIUHOUL) 3aKPEeNnIeHHO20
KOO HauMeHOo8aHue 3a OUCYUNTUHOU
KOMnemeHyuu KOMnemeHyuu

CPEACTB.
Baanern: COBPEMEHHBIMU
UH(POPMAIIMOHHBIMH
TEXHOJOTHSIMHU u

IPOTPAMMHBIMU ~ CPEJICTBAMU;
METOIUKAMU MIPOBEPKH
KOPPEKTHOCTH u
3(PEKTUBHOCTH ATOPUTMOB U
IPOTPAMMHBIX CPEICTB IS
peLICHUST  ONTUMHU3AIMOHHBIX
3aJa4; HABbIKAMU MTPUMCHCHHSI
COBPEMEHHBIX  MPOTPAMMHBIX
CPEICTB.

OIIK-4.3

HpI/IMerleT HOBBIC HAYYHBLIC
IMPUHIUIIBI © MCTOAbI
HCCIICA0OBaHUSA JJIA pCHICHUSA
HpO(i)eCCI/IOHaJ'ILHHX 3aga4

3HaTh: T[IOCTAHOBKY 3ajJauu
ONTUMU3ALUU U
HOHATUIHO-TEPMHUHOJIOTHYECK
Uil anmapar; CTpyKTypy 3ajad
ONTUMAJILHOTO
IPOCKTHPOBAHUS;  METOABI U
aJIrOpUTMBI OJTHOMEpPHOM
MHOTOMEPHOH MUHUMH3AIIHH.
Ymerb: mnporpamMmupoBaTh B
COBPEMEHHBIX MaKeTax
MIPHUKIIATHBIX IporpaMm
YHCIICHHOTO aHAIN3A10.
Baaners: COBPEMEHHBIMU
MH(OPMALIMOHHBIMU
TEXHOJIOTHUSIMH "
MPOTPAaMMHBIMH ~ CPEJICTBAMH,
METOINKAMH MIPOBEPKH
KOPPEKTHOCTH u
3¢ (HEeKTUBHOCTH aNTOPUTMOB U
MPOrpaMMHBIX CpPEACTB  JUIA
peleHusl  ONTUMHU3ALMOHHBIX
3aJa4; HaBbIKAMU MTPUMEHEHHS
COBPEMEHHBIX  IPOrPAaMMHBIX
CPEJCTB.

2 MecT0 TMCHMILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMmbl

«MeTopI ONITUMU3AITUNY BXOJUT B 0053aTeNbHYIO YacTh Oyioka 1 «luciuminabl
(Momynn») OCHOBHOM MpodhecCHoHATBHOM 00pa30BaTEILHON MPOrPaMMbl — IPOTPAMMBI




marutctpatypsl 09.04.01 MudopmMatuka ¥ BBIUUCIUTENIbHAS TEXHHKAa HAa OCHOBAHHUHM
yuebnoro tuiana OIIOIT BO 09.04.01 MudopmaThka ¥ BBIYHCIWTENbHAs TEXHHKA,
HaIpaBJICHHOCTh (MPOGUIL) «INEMEHTHl U YCTPOWCTBA BBIYUCIUTEIHLHOW TEXHUKH W
UH(GOPMAITMOHHBIX cUCcTeMy. Jlucuurinia uzydaercs Ha 2 Kypce B 3 ceMecTpe.

3 O0béM IMCHUIVIMHBI B 32a4€THBIX €IUHUIIAX € YKA3aHUEM KOJIMYeCTBa
aKaJleMM4YeCKUX WJIH ACTPOHOMHYECKHX 4YACOB, BbIIEJEHHBIX HA KOHTAKTHYIO
padoTry olOy4amomuxcsi ¢ nmpemoaaBarejieM (M0 BUAAM Y4eOHbIX 3aHATHH) M Ha

CaMOCTOSAITEIbHYI0 Pa0oTy 00y4aromuxcs

O6mmas TpynoEMKoCcTh (00bEM) TUCHUIUIMHBI COCTaBIsACT 3 3a4€THBIC €IUHUIIBI

(3.e.), 108 akaieMHMYECKUX YaCOB.

Bunb! yueoHol paboThI Beero,
4acoB
OO611ast TPyI0EMKOCTb JUCIUILINHBI 108
KonrakTHast paboTa 00yJaronuxcs ¢ mpernogaBareaeM 1Mo BUuaaM yueOHbIX 3aHATHI 36,1
(Bcero)
B TOM YHCJIE:
JIEKIIAN 18
71a00paTOpHBIC 3aHATHS 18
MPAKTUICCKUC 3aHITHS 0
CamocrosTenpHas pabora odyJarontuxcs (Bcero) 71,9
KonTposib (IOAr0TOBKA K SK3aMEHY) 0
KonTakTHast paboTa 1o npomMexxyrouHoi arrecraiuu (Bcero ATtKP) 0,1
B TOM YHCJIC:
3a4eT 0,1
3a4eT C OLICHKOH HE MPEyCMOTPEH
KypcoBasi pabora (IpoeKT) HE IIPEIyCMOTpEHa
sK3aMeH (BKITIOYas KOHCYJIBTAIIHIO Iepes] 9K3aMESHOM) HE MIPEAYCMOTPEH

4 CopnepxaHue IUCUUIUIMHBI, CTPYKTYPUPOBAHHOE MO TemaM (paszuenam) ¢
YKa3aHHUEM OTBEJIEHHOIO0 Ha HUX KOJIMYECTBA aKaJIeMUYECKUX YacOB U BUJIOB yUEOHBIX

3aHATUH

4.1 Conep:xxanue TMCHUIIAHBI

Tabnuua 4.1.1 — Conepxkanue TUCHUTIINHBI, CTPYKTYPUPOBAHHOE IO TeMaM (pasjiesiam)

Pazgen (Tema) TUCIIATIINHE Conepxanne
1 2 3
1 | ITocraHoBKa 3a7a4uy OIITUMA3ALINH. ITocTaHOBKA 3aJa4yd ONTHMHU3AIIMY, OCHOBHBIE MOHSITHI H

OIIPCACIICHUS.

2 | MeTombl OJTHOMEPHOM ONITHMHU3AIIHH.

OmunomepHass MuHUMU3ANWs. [IpsiMble METOIBI: METOX
JUXOTOMHH, METOJ 30JI0TOTO CEYCHHS, METOJ Hapadol.
MeTopl, UCTIONB3YIOMIHEe HH(POPMAIIUIO O TPOU3BOIHBIX:
METOABl CpeaHEH TOYKU UM XopJ, MeroAsnl HeioToHa.
MeTo 1l MUHUMH3ALMA MHOTOMOAJIBHBIX (PYHKIINH .

3 | MeToasI MHOTOMEPHOM ONITUMHU3AIIHAH.

MeTtoapsl 0€3yClIOBHOM  MHUHHUMH3AIMH MHOTOMEPHBIX
3ajad. Meronq moMcKa 1O CHUMIUIEKCY, METOABI
Xyka-Jl>)kuBca, coONpspKeHHbIX Hampasienuit Ilayaina.
MeToapl TPanMeHTHOTO CIyCKa C TOCTOSIHHBIM IIaroM,
HaUCKOpEHIIEero rpaiueHTHOro cirycka u dnerdyepa-Pusca.
Mertoasl HetoTona, HetoTona-Padcona, Maksapara.

4 | MeToapl YCIOBHOW ONTHMHU3AIINN.

YCIIOBHBIN AKCTpeMyM (YHKIIMM MHOTHX TI€PEMEHHBIX.




HEPaBEHCTB.

Meronel  TOWCKa ~ YCIOBHOTO  JKCTpEMyMa  TIpHU
OTpaHMYCHUSIX THUIIA PABCHCTB W OTPAaHUYCHUSX THUIIA

Tabnuna 4.1.2 — Cozneprkanue TUCIUIUIMHBI U €€ METOANYECKOe 00ecrieyeHre

Buasl DopmbI
JEATEIBHOCTH TCKYILETO
Ne VYuebHo-me KOHTpONA |y
n/ Paznen (Tema) nMCHMITIMHBL TOJUYECKUE | yCIEeBAEMOCTHU
1 mek. | Neo | Ne | \arepyanet | (no nedensm TeHH
yac. | 1ab. | mp. cemecmpa)
1 2 3 4 5 6 7 8
1 | IlocTtaHoBKa 3a1a4X ONITUMU3ALIH. 3 0 0 |V-1,234, C2) OIIK-2
MY-5 OIIK-4
2 | MeTonbl OJHOMEpPHOM ONTUMU3AIIHH. 5 1 0 V-1,2,3, 4, C(8), OIIK-2
MVY-1,5 3JI(8) OIIK-4
3 | MeTopI MHOTOMEPHOM ONITUMHU3AIINH. 5 2,3, 0 |Vv-1,23,4, C(14), OIIK-2
4 MVY-234.5 3J1(14) OIIK-4
4 | MeTroapl yCIOBHOM ONTUMHU3AIINN. 5 0 0 V-1,2 C(18) OIIK-2
MYVY-5 OIIK-4
C — cobecenoBanue, 3JI — 3amura 1a00paTopHBIX padOT
4.2 JlaGopaTopHbie padoThl M (WIH) NPAKTHYECCKHE 3aAHATHS
4.2.1 JTaboparopHbie padOThI
Tabnuna 4.2.1 — JlabopaTopHbie pabOThI
Ne HawnmeHnoBaHue 1abopatopHoil paboThl O0peM, vac.
1 2 3
1 YucneHHble METO/ABI OJHOMEPHON MHHHMH3AINU: METOABI HYJIEBOTO 4
NopsiIKa
2 YuciaeHHbIe METOAbl OJHOMEPHOW MHUHUMHU3ALMU: METOABl C 4
WCIIOJIb30BaHUEM TPOW3BOJIHBIX W MHHHMHU3AIUSI MHOTOMOJATBHBIX
GbyHKIMHA
3 YucneHHoe pelleHHe 3a1ad 0e3yCIOBHOM MHMHUMH3ALUU METOIaMH 5
NIEPBOro MOpsiIKa
4 UmncneHHoe pemieHHe 3a/a4 O€3yCIIOBHOW MHHHUMH3AIUU METOAaMHU 5
BTOPOT'0 MOPSIKA
Hroro 18

4.3 CamocrositesbHas padora cryaeHToB (CPC)

Ta6muma 4.3 — CamocrosTenbHas paboTa CTYJCHTOB

Bpewms,
Ne HaumeHnoBanue pa3nena (TeMbl) AHCIUTUTHHBI Cpox 3aTpatinBacMoe
BBIIOJIHEHUS Ha BBIIOJIHEHHUE
CPC, gac.
1 2 3 4
1 ITocTanoBka 3agau ONITUMH3AIINH. 4 genens 18
MeToapl OTHOMEPHON ONITHMH3AITHH. 8 Henensa 18
3 MeTo]1bl MHOTOMEPHOW ONTUMU3ALIUH. 12 Henens 18
4 MeToap! yCIIOBHOM ONTUMHU3AIIHH. 18 Henens 17,9
Hroro: 71,9




5 IlepeyeHb y4eOHO-METOAMYECKOr0 oOOecmeYeHHsl A CAMOCTOATEJIbHOM
padoThI 00y4AIOIIUXCH MO TUCIHUIINHE

CTyneHTbl MOTYT MPU CAMOCTOSITEIbHOM U3YYEHUU OTACIBHBIX TEM U BOIPOCOB
JTUCITUTUINH TI0JIb30BaThC yUeOHO-HATIISTHBIME TIOCOOMSIMU, YIeOHBIM 000PYI0BaHUEM
U METOAWYECKMMHU paszpaboTkamMu Kadeapsl B pabodyee BpeMms, YCTAaHOBICHHOE
[IpaBmiiamMy BHYTpEHHETO pacropsika pabOTHUKOB.

VY4ebHOo-MeToAnuecKoe 00ecneueHne JJisi CaMOCTOSITEIbHON pabOThl 00yYaroIuXcsl 10
JAHHOMW JUCHHUIUIMHE OPraHUu3yeTCs:

OubIUOMEKOU YHUBEpCUmMema:

e OuOnMoTeUHBIH (HOHJ YKOMIUICKTOBAH Y4e€OHOM, METOJIMYECKOM, Hay4dHOM,
[IEPUOINYECKOM, CIIPABOYHOM U XYA0KECTBEHHOU JINTEPATYPOU B cOOTBETCTBUU ¢ YII 1
nannou PII/I;

* UMEEeTCA JI0CTYN K OCHOBHBIM MH(OPMAIIMOHHBIM 00pa30BaTelIbHBIM pecypcam,
nH(popMalIMOHHOW 0a3e MaHHBIX, B TOM 4Yucje Oubauorpaduyeckoi, BO3MOKHOCTb
BbIXOJ1a B IHTEpHET.

Kagheopou:

* yTeM 00€ecTeueHns JOCTYITHOCTH BCEr0 HEOOXOJUMOT0 Y4EOHO-METOANYECKOTO
Y CIIPaBOYHOI'O MaTepuana;

* MyTeM MPEJOCTABICHHUS CBEIECHUH O HAJIUMYUH YYEOHO-METOIUYECKOM
JUTEPaTyphl, COBPEMEHHBIX MTPOTPAMMHBIX CPEJICTB.

* yTeM pa3padOoTKH:

- METOJAMYECKUX PEKOMEHJIAIUM, MOCOOU M0 OpraHu3alliid CaMOCTOSATEILHOM
paboThI CTYJICHTOB;

- 3aJ]aHUI 1J1s1 CAaMOCTOSTENIbHON padOThI;

- BOIIPOCOB K 3a4eTy;

-METOJIMYECKUX YKa3aHUM K BBIOJHEHUIO JJA0OPATOPHBIX U MPAKTHYECKUX PaboT.

munozpaghueti ynusepcumema:

- TIOMOIIIb aBTOPaM B MOJTOTOBKE U U3JaHUU HAYyYHOU, yueOHON U METOIUYECKOM
JTUTEPaTYPhI;

-YJIOBJIETBOPEHHUE TMOTPEOHOCTH B THPAKUPOBAHUM HAYYHOH, Y4yeOHOU H
METOANYECKOU JTUTEPATYPHI.

6 O0pa3oBaresibHbIE TEXHOJIOTHU

Peanuzanyst KOMIIETEHTHOCTHOTO  MOAXOJA  MPEAyCMaTPUBAET  MIUPOKOE
UCIIOJIb30BaHHWE B 00pa30BaTEIbHOM IMPOIECCE AKTUBHBIX W WHTEPAKTUBHBIX (hopm
MIPOBE/ICHMS 3aHITHI B COUYETAHUU C BHEAYJIUTOPHOU paboTOM ¢ 1esbio (popMUpoBaHus
YHUBEPCAIBHBIX, OOIIENPO(PEeCCHOHANBHBIX U MPOPECCUOHAIBHBIX KOMIETEHITUHN
oOyJarommxcs.

Tabnuma 6.1 — UaTepakTiBHBIE 00pa30BaTEIbHbBIC TEXHOJIOTUU, HCTIOIB3YEMBIE TTPU

MPOBEJICHUH Ay TUTOPHBIX 3aHATHI

Ne HaumenoBanue paszena (Jexuuy, Ucnonb3yemble naTepakTuBHBIE | O0BEM,
/1 MPAKTHYECKOTO WK JTaO0paTOPHOTO 00pazoBaTeIbHbBIC TEXHOJIOTHH gac.
3aHATHUS)
1 2 3 4
1 | Tema. Metoasl ofHOMEpHOU MUHUMU3AMK | VIHTepakTUBHBIE JIEKLIMM MO TEME C
HCIIONB30BAHUEM  MYJIBTUMEIUNHON 4
CHUCTEMBI
2 | JIaboparopHble 3aHATHS «MeTobl Pa3bop  KOHKpETHBIX  CHTyauui: 4
0JIHOMEPHOW MUHUMU3ALIH» MOCTAHOBKA 3aJa4d ONTHMH3AIUH,




BBIOOp  YHCIICHHOTO  MeEToJa |
pazpaboTka anropuT™Ma  peUICHHS
3aJ1a4H.

Hroro: B gacax 8

7 q)OHIl OIICHOYHBIX CPEACTB Jisl IMPOBCACHUA HpOMe)l(yTO‘lHOﬁ arTrecranmmu

oﬁyqamumxcsl o ITMCIOMIIJIMHE

7.1 IlepeyeHb KOMIIETEHIMI ¢ YKa3aHHeM I3TaNoB UX (opMUPOBAHNS B
npoiecce 0CBOeHNsI 00pPa3oBaTeIbHOH MPOrPaMMbI
Tabnuua 7.1 — Otansl opMUpOBaHUS KOMIIETEHIIUN

OIIK-2 NHTemiekTyanbHbIe CUCTEMBI, [IpousBoacTBEHHAS
CrniocobeH pa3pabarTbIBaTh MeTopl ONTHMH3AINH, TEXHOJIOTHYECKast
OpUTHHAJIbHBIE AJITOPUTMBI U MaremaTuueckoe MOJIeJIUpOBaHuE | (MMPOEKTHO-TEXHOI
MPOrpaMMHBIE CPEJICTBA, B TOM HEJIMHCHHEIX CUCTEM OTHYECKast)
YHCIIE C UCHOJIH30BaHUEM MpaKkTUKa
COBPEMEHHBIX MHTEJUICKTYaIbHBIX
TEXHOJIOTHH, 1JI peLICHUS
po)eCCHOHANIBHBIX 3a71a4
OIIK-4 MeTtobl ONITUMHU3AINH, [IpousBoacTBEHHAS
CniocoOeH MpUMEHSTh Ha IpakTUKe | Maremarudeckoe MOJICJINPOBAHUE | HAYYHO-UCCIIE0BA
HOBBIC HAYYHBIC PUHIIUIIBI U HEJIMHEHHBIX CUCTEM TEJIbCKas MPAKTUKA
METOJIBI UCCIICAOBAaHUM

7.2 Onucanue nmokasartesieil 1 KpuTepueB OLCHUBAHUSA KOMIIETEHIMH HA
Pa3JIMYHBIX 3Tanax uX GopMHUpoOBaHMS, ONIMCAHME KA OLEHUBAHUSA

Konx Ilokazarenu Kpurepuu n mkaina oueHMBaHUS KOMIETEHIINI

KOMIICTCH | OLCHUBAHHA [ToporoBssiii [TpoaBuHyTHII Bricokuii ypoBEHb

UK/ STAIl | KOMICTCHIMMA YPOBEHBb YPOBEHBb («OTIHYHOY)

(vkasvleae | (uHOUKAMOP®L («yIlOBIETBOPUTEIND | (XOPOILIO»)

mes oocmudiceHus HO)

HA36aHue | KoMnemeHyu,

amana u3 | 3aKpenjieHHbvle 3a

n.7.1) OUCYUNTUHOLL)

1 2 3 4

OIIK-2 OIIK-2.1 3uamo: 3namo: 3namo:
Ucnone3yer IIOCTAHOBKY 3aJlaul | IOCTaHOBKY 3aJauu MIOCTaHOBKY 3aJauu
COBPEMEHHBIE ONTUMHU3ALNU U ONTUMHU3ALNHU U ONTUMM3ALNH U
MH(OPMALIMOHHO | MOHATUHHO-TEPMHUH | MOHATUHHO-TEPMHUHO | TOHATUHHO-TEPMHUHO
-KOMMYHUKAILIUO | OJIOTMYECKHUH JIOTUYECKUI anmapar; | JJOTH4eCKUH anmapar;
HHBIE U anmapar; METOJAbl U | CTPYKTYpYy 3ajad CTPYKTYpYy 3azad
UHTEJUIEKTYaJIbH | allTOPUTMBI ONTUMAJILHOTO ONTUMAJILHOTO
bl€ TEXHOJIOTHH, | OJJHOMEpPHOM MIPOEKTUPOBAHNUS; MIPOEKTUPOBAHUS;
MHCTPYMEHTAJIBH | MUHUMH3ALUU METO/Ibl U AJITOPUTMBI | aHATUTHUYECKHE
bI€ CPEBI, GyHKIM; OJTHOMEpPHOM METO/IbI ITIOMCKA
IIPOrPaMMHOTEX- | OCHOBHBIE MUHUMU3ALNAN KCTPEMYMOB
HUYECKUE YHUCJIEHHBIE METOJIbI | (DYHKIUH; GbyHKIMI oqHON 1
w1aTopMbl 111 | 6e3yCIoBHON OCHOBHBIE MHOTHUX [IEPEMEHHBIX;




Kon ITokaszarenu Kpurepun u mkana olleHHBaHNUS KOMIIETEHIIUH

KOMIICTEH | OLCHUBAHUA [ToporoBssiii [IpoaBuHyTHII Bricokuii ypoBeHb

LUK/ OTall | KOMIICTCHIHIT YPOBEHD YPOBEHb («OTIMYHOY)

(yKkasvisae | (uHOUKAMOPL («ymOBIIETBOPUTENH | (XOPOIIIOY)

mcesi oocmudiceHust HO)

Ha36aHue | KomMnemeHyul,

amana u3z | 3aKpenjieHHvle 3d

n.7.1) OUCYUNTIUHOTL)

1 2 3 4
pelieHus MUHUMU3ALHUN YHUCJIEHHBIE METOJbl | METOJIbI U aJITOPUTMBI
npodeccnoHalbH | MHOTOMEPHBIX 0e3yCIIOBHOM OJIHOMEPHOI
BIX 3aJ1a4. 3a/la4; YUCIIEHHbIE | MUHUMH3ALUU MUHUMU3ALNAN

METOBI YCIIOBHOW | MHOTOMEPHBIX 3a1a4; | (pyHKIHiA;

OIIK-2.2 ONTUMHU3AINH. YUCJIICHHEBIE METObI OCHOBHEIE
O6ocHOBBIBaET Ymemon: YCIIOBHOM YUCJICHHBIC METO/IbI
BBIOOD pa3pabaThIBaTh ONTUMM3AIIIH. 6e3ycI0BHOMI
COBPEMEHHBIX AITOPUTMBI Ymemo: MUHHUMH3AIAN
MH(OPMALIMOH-H | YUCICHHON dbopMupoBath MHOTOMEPHBIX 33]1a4;
0-KOMMYHHKA-II | pean3aluu MOJIJIA THUTIOBBIX YUCJICHHBIC METO/IbI

OHHBIX U
HHTEJICK-
TyaJlbHBIX
TEXHOJIOTHH

OIlK-2.3
PazpabarbsiBaer
OpUTHHAJILHBIC
MIPOrpaMMHBIE
CpeICTBa, B TOM
qHCIe C
HCIIOJIb30BaHUEM
COBpPEMEHHBIX
MH(OPMALIMOHHO
-KOMMYHUKAIIHO
HHBIX U
WHTEJIEK-
TyaJIbHBIX
TEXHOJIOTHH, A
pelreHus
npodeccuoHanbH
BIX 33129

METOJIOB YCIOBHOM
1 0€3yCIIOBHOM
MHHUMH3ALHH

Bnaoemo:
HaBBbIKAMH
MIPUMCHCHHUS
COBPEMEHHBIX
MIPOrPaMMHBIX
CPEJICTB;
OCHOBHBIMH
YUCJICHHBIMH
METOJIaMH PEIICHUS
3aga4
ONTHUMM3ALINH;
HaBBIKaMU PELICHUS
THUIIOBBIX 3a7a4 Ha
OBM.

3a/1a4 ONTUMAJIBHOTO
MIPOCKTUPOBAHUS;
pa3pabaTbIBaTh
AJITOPUTMBI
YUCIIEHHOU
peanu3anuu METOJ0B
YCIIOBHOU U
0e3yCIIOBHOM
MUHHUMM3ALUN

Bnaoems:
COBPEMEHHBIMU
UH(pOPMAITMOHHBIMHI
TEXHOJIOTHSIMU U
MPOTrpaMMHBIMHU
Cpe/iCcTBaMu;
HaBBIKAMHU
MIPUMEHEHUS
COBPEMEHHBIX
MIPOrpaMMHBIX
CPEJICTB;
OCHOBHBIMH
YUCTICHHBIMU
METOaMH PEIIECHUS
3a/1a4 ONTHUMH3AIINN;
HaBBIKAMH PEILICHUS
TUTIOBBIX 33724 Ha
OBM.

YCIIOBHOU
OTITHMH3AIIHH.
Ymemo:
¢dbopMupoBaTh
MOJIETH TUTTOBBIX
3aJa4 ONTUMAJIBHOTO
MPOEKTUPOBAHHUS;
pa3zpabaThiBaTh
aJITOPUTMBI
YUCJIEHHOU
peanu3alnnu METO0B
YCJIOBHOU U
0e3ycIoBHOMI
MUHUMU3AINH;
POrpPaMMHUPOBATH B
COBPEMEHHBIX
nakeTax MPUKIaJIHbIX
porpaMm
YHCIEHHOTO aHaJIH3a.
Bnaoems:
COBPEMEHHBIMU
MH(OPMaLOHHBIMU
TEXHOJIOTUSIMU U
MIPOTPaMMHBIMH
CpeICTBaMU;
METOTUKAMU
MIPOBEPKU
KOPPEKTHOCTH U
3¢ (HeKTUBHOCTH
QITOPUTMOB U
MIPOTPaMMHBIX
CPEICTB IS
peleHus




Kon ITokaszarenu Kpurepun u mkana olleHHBaHNUS KOMIIETEHIIUH
KOMIICTCH | OLCHHUBAaHUA [Toporosslii [IponBuHYTHII BrIcoknii ypoBeHb
HK/ STAll | KOMIICTCHIHHA YPOBEHb YPOBEHb («oTIIMYHOY)
(yKkasvisae | (uHOUKAMOPL («ymOBIIETBOPUTENH | (XOPOIIIOY)
mcesi oocmudiceHust HO)
HAa36aHue | KomMnemeHyu,
amana u3 | 3aKpenjieHHvle 3a
n.7.1) OUCYUNTIUHOTL)
1 2 3 4
ONTHUMM3ALMOHHBIX
3a]1a4; HaBbIKaMU
IIPUMECHEHHUS
COBPEMEHHBIX
IIPOrPaMMHBIX
CPEJICTB;
OCHOBHBIMH
YU CJIEHHBIMU
METOJIaMU PELICHUS
3a]1a4 ONTUMH3ALUH;
HAaBBbIKaMU PELICHMUS
TUIIOBBIX 3aj1a4 Ha
OBM.
OIIK-4 OIIK-4.1 3namop: 3namb: IOCTAaHOBKY | 3HamMb: IOCTAHOBKY
AHanu3upyeT 1 | IOCTAHOBKY 3a/layMl | 3a/a4 ONTUMU3ALMHU | 337ja4ud ONTUMU3ALUU
BbIOMpaeT ONTUMHU3ALMH U Y IIOHATUHHO-TEPMU- | U
Hay4YHbIC NOHATUWHO-TEPMH- | HOJIOTMYECKUI MTOHATUHNHO-TEPMHUHO
IIPUHLIMIIBL U HOJIOTHYECKUI anmnapar; METOAbl M | JJOTMYECKHI ammapar;
METO/IbI anmnapar; METOJbl M | alTOPUTMBbI CTPYKTYpYy 3az1ay
UCCIIEIOBaHUM AJIITOPUTMBI OJIHOMEPHOM U ONTUMAJILHOTO
JUISL peLICHUs OJTHOMEPHOU U MHOT'OMEpHOM MIPOEKTUPOBAHUS;
MIPaKTUYECKHUX MHOTOMEPHOHN MUHUMU3ALNN; METO/BI U
3a1a4y MUHUMU3ALNY; MPOrpaMMHUPOBATh B | aJITOPUTMBbI
pelaTh 3a1a4n COBPEMEHHBIX OJIHOMEPHOM U
0e3ycI0BHON U nakerax NMPUKJIaJHbIX | MHOTOMEPHOI
OIIK-4.2 YCIIOBHOM porpamm MUHHMMU3ALNH;
Ucnone3yer ONTUMHU3ALIMH Ha YHUCIIEHHOTO aHaJIN3a; | MpOrpaMMHpPOBaTh B
HOBBIE HayuHble | OBM c QITOPUTMHU3HPOBATh | COBPEMEHHBIX
METO/IbI HCIIOJIb30BAHUEM U peuiathb 3a1a4u MaKeTax MpPUKIIaJIHbIX
UCCIIEIOBaHUM COBPEMEHHBIX 0€e3yCIIOBHOH U IporpaMm
MIPOrpPaMMHBIX YCIIOBHOM YHCJIEHHOTO aHaJIN3a;
CPEICTB. ONTUMM3ALMH HA JITOPUTMHU3UPOBATH
OIIK-4.3 Ymemes: 9BM ¢ W peuiaTth 3a1a4u
IIpumensier IIPOrpaMMHUpPOBATh | UCIOJIb30BAHUEM 0€e3yCIIOBHOH U
HOBBIEC HAyYHbIE | B COBPEMEHHBIX COBpPEMEHHBIX YCIIOBHOM
MIPUHLIMIIBI U MaKeTax IIPOrPaMMHBIX ONTUMH3ALMH Ha
METOBI MPUKIATHBIX CPEICTB. OBM c
HCCIIEIOBaHMS IIpOrpaMMm Ymems: HCII0JIb30BaHNEM
JUIS pellieHus YHCIIEHHOTO OCYIIECTBIISATh COBPEMEHHBIX
npodecCHOHANIbH | aHAU3a. IIPOBEPKY IIPOrPaMMHBIX
BIX 33Ja4 Bnaoemp: KOPPEKTHOCTH CPEJICTB.
COBPEMEHHBIMH IPUMEHEHHUS U Ymemo:
nH(OpPMAIMOHHBIM | 3G (HEKTUBHOCTH 000CHOBBIBaTh




Kon ITokaszarenu Kpurepun u mkana olleHHBaHNUS KOMIIETEHIIUH
KOMIICTEH | OLCHUBAHUA [ToporoBssiii [IpoaBuHyTHII Bricokuii ypoBeHb
LUK/ OTall | KOMIICTCHIHIT YPOBEHD YPOBEHb («OTIMYHOY)
(yKkasvisae | (uHOUKAMOPL («ymOBIIETBOPUTENH | (XOPOIIIOY)
mcesi oocmudiceHust HO)
Ha36aHue | KomMnemeHyul,
amana u3z | 3aKpenjieHHvle 3d
n.7.1) OUCYUNTIUHOTL)
1 2 3 4
Y TEXHOJIOTHSIMA U | QITOPUTMOB; MPUHUMAEMBbIE
MIPOrPaMMHBIMH MPOrPaMMHUPOBATh B | PEIICHUS IO BBIOOPY
CpeICTBaMHU. COBPEMEHHBIX JIITOPUTMOB [IPH
nakeTax MPUKIAJHBIX | PEIICHUN
porpamMm KOHKPETHBIX 33/1a4
YHUCICHHOTO aHAJIN3A. | ONTHMHU3ALUH,
Braoems: OCYIIECTBIISATh
COBPEMEHHBIMU MIPOBEPKY
WH(OPMALIMOHHBIMU | KOPPEKTHOCTH
TEXHOJIOTHUSIMU H MPUMCHCHHUS U
MIPOrpaMMHBIMHU s dexTuBHOCTH
CpeACTBaMU; JITOPUTMOB;
METOIUKaMU MIPOrpaMMHUPOBATH B
MIPOBEPKH COBPEMEHHBIX
KOPPEKTHOCTH U nakeTax MPUKIaJIHbIX
3P PEKTUBHOCTH porpaMm
ITOPUTMOB U YHCIEHHOTO aHaJIH3a.
IIPOrpaMMHBIX Bnaoemso:
CPEICTB IS COBPEMEHHBIMU
pemeHus WH(OPMATMOHHBIMHU
ONTUMM3AIIMOHHBIX TEXHOJIOTUSIMU U
3ajad. MIPOTPaMMHBIMH
CpeCTBaMH;
METOTUKAMU
MIPOBEPKU
KOPPEKTHOCTH U
3¢ (HeKTUBHOCTH
QIITOPUTMOB U
MIPOrPaMMHBIX
CPeACTB /st
peLeHus
OTITHMH3AIIMOHHBIX
3a]1a4; HaBbIKaMU
MIPUMCHCHHUS
COBpPEMEHHBIX
MIPOTPaMMHBIX

CPENCTB.
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7.3 TunoBbie KOHTPOJIbHbIE 3aJaHUS WM MHbIC MATePHAJIbI, HEOOX0AMMBIe s
OLICHKH 3HAHM, YMEHHUH U HABBIKOB U (WJIH) ONBITA AeATEJIbHOCTH, XapPAKTePU3YIOLIHMX

ITalbI
NPOrpamMMmblI

¢GopMupoBaHusT KOMIIETEHUHMH B Ipolecce OCBOEHUS 00pa3oBaTeJbHOM

Tab6mmia 7.3 — [TacmopT KOMITJIEKTa OIEHOYHBIX CPEICTB JJISl TEKYIIETO KOHTPOJIS

No Paznen Kon Texunonorusa OneHoYHbIE Omucanue
(Tema) KOHTPOJINPYEMOH dhopMHupOBaHUS CpencTBa TTKa
JUACLUIUTHHEI KOMIICTEHIIMH HauMeHOBa NeNe OLICHUBaHUS
(i ee yacTh) HHE 3aJJaHui
1 2 3 4 5 6 7
1| ITocTtaHoBKa OIIK-2, OIIK-4 Jlexmus, CPC C (Bompocer | 1-16 CornacHo
3aJja4n JUTSL YCTHOTO T1a011.7.2.
ONTHUMH3AIIIH. omnpoca)
2| Metonsl OIIK-2 , OIIK-4, Jlexmmss, CPC, | C (ompocw | 1-32 CoracHo
OJIHOMEPHOM J1a00PaTOpPHBIC VIS YCTHOTO Tabn.7.2.
OITUMH3AIUH. 3aHATUA orpoca),
3]
3| MeTonsl OIIK-2, OIIK-4 Jlexmms, CPC, | C (sonpocsr | 1-59 CormacHo
MHOTOMEPHOM nabopaTopHbIe IUIs1 yCTHOTO Tabn.7.2.
OIITUMH3AIUH. 3aHATUA orpoca),
31
4| MeTomsl OIIK-2, OIIK-4 Jlexums, CPC C (Bompocwr | 1-16 CoriracHo
YCIIOBHOM I yCTHOTO Tab6n.7.2.
OIITUMM3ALIMH. orpoca)

IIprMepsbI THIIOBBIX KOHTPOJIBHBIX 3aaHUHU AJIA TEKYLIero KOHTPOJIA

1. TIpumepsl TUIIOBBIX BOIIPOCOB ISl yCTHOTO onpoca 1o teme «llocraHoBka 3anauu

OIITUMH3 AT .

(a) Jaiime onpedenenue yenosvix MUHOPOE CUMMEMPUUHOU MAMPUYBL.
(6) Coopmynupyiime neobxooumvle YCI08UsL IKCMPEMYMA NePB8020 NOPIOKA.

2. IlpuMepbl BOMPOCOB MJii YCTHOTO OIpoca

MUWHUMHN3aIIUN»

0 TEMC

(a) Kax oyenusaemcs s¢ghgpexmusrnocms memooa Ouxomomuu ?
(6) Onuwume memoo cexywux. Kaxoeo nopsioka memoo cekyuux?

3. IlpumMepsl THMOBBIX BOIPOCOB JIJIi YCTHOTO OMpoOca
MHOTOMEPHOU ONITUMHU3AIII.
(a) 3anuwume umepayuonusvie popmyavt memooa Hvromona-Paghcona.

«MeTosibl OHOMEPHOU

10 TEMC

«Metonsl



(6) Onuwume memoo Xyxa-/cusca.

4. Tlpumepsl BOOPOCOB [Jisi YCTHOTO ompoca Mo Teme «MeToabl yCIOBHOM
ONTUMU3ALUN
(a) Copmynupyiime npuHyunvl NOCMPOEHUS ACOPUMMO8 YCIIOBHOU ONMUMUSAYUL.
(6) Onuwume memoo wmpaghos.

[TonHOCTEIO OOCHOYHBIC MAaTCPHAJIbI 1 OICHOYHLIC CPEACTBA IJIA IIPOBCACHHUA TCKYIICTO
KOHTPOJIA YCIICBACMOCTHU IIPCACTABJICHLI B YMM 1o JAUCTUITIINHC.

TunoBsic 3aaHMUS I IPOBEACHUS MPOMEKYTOYHOM aTTeCTAIlUN
oOyJarommxcs

[IpomexxyTouHas aTTecTanusi Mo AUCIUIUIMHE MPOBOIUTCSA B (opMe 3adera. 3ayer
IPOBOAMTCS B BHJIE OJJAHKOBOTO TECTUPOBAHUS.

JI71st TecTpOBaHUS UCIIOJIB3YIOTCS KOHTPOJIbHO-U3MepHTeNbHbIe MaTepualbl (KMM) —
BOIIPOCHI U 3aJiaHusl B TeCTOBOU (hopMe, cocTapisronie 0aHk TecToBbix 3ananuii (bT3) mo
JTUCLUIUIMHE, YTBEPKICHHBIN B YCTAHOBIIEHHOM B YHUBEPCUTETE MOPSIKE.

[IpoBepsieMbIMH Ha IPOMEKYTOUHOM aTTECTAL[UU IJIEMEHTAMHM COAEPKaHUS SIBISIOTCA
TeMbl JWCUMIUIMHBI, yKa3aHHbIE B pasznene 4 HacTosulen mporpaMmel. Bce TeMbl
nucuuruinebl otpaxeHbl B KM B paBHbix goisax (%). bT3 Bkitouaet B ce0st He meHee 100
3alaHuid 1 TOCTOAHHO mononHsercs. bT3 xpanutcs Ha OymMa)XXHOM HOCHUTENIE B COCTaBe
YMM wu snekrponHoM Buze B DUOC yHuBepcurera.

JlJ1s IpOBEpKU 3HaHUL UCTIONB3YIOTCS BOIPOCHI U 33JaHUS B Pa3INYHbIX (opMax:

—  3aKkpbITOH (C BBIOOPOM OJHOTO WJIM HECKOJIBKUX IPaBUIBHBIX
OTBETOB),

—  OTKpBITOM (HEOOXOJIMMO BIIMCAThH MPABUIIBHBIN OTBET),

—  Ha yCTaHOBJICHHME NMPABUIIbHOMN MOCIEA0BATEILHOCTH,

—  Ha yCTaHOBJICHHE COOTBETCTBUSI.

Ymenus, HAGbIKU u KOMnemeHyuu IIPOBEPSAIOTCS C MIOMOILBIO
KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIX 337a4 (CUTYallMOHHBIX, IPOU3BOJACTBEHHBIX WJIU
KEWCOBOro XapakTepa) U pa3jIMyHOro BU1a KOHCTPYKTOPOB.

Bce 3amaun SBIsIOTCS MHOTOXOI0BBIMU. HekoTopele 3a1auun, MpoBEPSIIOLIUNE YPOBEHb
c()OPMUPOBAHHOCTU KOMIIETEHUMMH, SBJISIOTCS  MHOTOBApUAHTHBIMU. YacTh yYMEHHI,
HaBBIKOB M KOMIIETEHLIUN MPSIMO HE OTpakeHa B (POPMYIMPOBKAX 3a7a4, HO OHU MOTYT OBITh
MPOSIBJIICHBI 00YYAIOUUMUCS MIPU UX PEIICHUH.

B xaxnapii Bapuant KHMM BkIO4aroTCA 3aJaHUs IO KaXKIOMY IPOBEPSIEMOMY
AJIEMEHTY COJAEp>KaHus BO BCEX I[EPEUYMCICHHBIX BbIIE (OpMax K Pa3HOrO YpPOBHS
cnoxxkaoctr. Takoit popmar KM 1o3BossIeT OOBEKTUBHO ONPEACIIUTh KAYECTBO OCBOCHUS
OOy4YaloIMMUCS ~ OCHOBHBIX  3JIEMEHTOB  COACpXaHHs JUCUUIUIMHBI W YPOBEHb
c(OpPMUPOBAHHOCTH KOMITETEHIIHIA.

3ajanne B 3aKpbITOi (hopMme:
Kaxk Be10uparoTcst mpoOHBIC TOUKH X1, X, Ha OTPE3KE HEOMPEICISHHOCTH [a,b] B MeToe
30JI0OTOT'O CEYEHUSI?



(a) X4 —a+—(b—a) X; =a+—= (b—a)

\/_+1

(b—a)

©O©)x;=a+b—x,, x,=a+b—xq, THE X, =0+

1+\/_

(B)xl—a+ (b—a) X, =a+ (b—a)

3amanue B OTKPBITOM (popme: Umo nazvieaemcs no8epxHocmvio ypoeusa?

3aaHMe HA yCTAaHOBJICHUE PABUJILHOM MOCIE10BATEIbLHOCTH:
Jliis HaX0XACHUS TOUKH dKcTpeMyMa quddepeHunpyeMoi GyHKITIHI
HEO0XOMMO BBIIIOJIHUTH CIEAYIOLIYIO ITOCIEI0BATEIBHOCTD JEHCTBUIL:

(a) HaiiTu 4MClIEHHO CTallMOHApPHBIE TOYKU. B HallICHHBIX CTAllMOHAPHBIX TOYKAaX
IPOBEPUTH BBINOJHEHUE HEOOXOAUMBIX U AOCTATOYHBIX YCIOBHM 3KcTpemyMa. Eciu
OHU HE BBINOJIHAIOTCSA, TO TPOBEPUTH BBINOJIHEHNE HEOOXOAUMBIX YCIOBUI BTOPOTO
HOPS/IKA.

(0) 3anucaTh HEOOXOAUMOE YCIOBUE FKCTPEMYMa IEPBOI0 NOPSAAKA U YUCIEHHO
HaWTH CTALIMOHAPHBIE TOYKU. B HaWJEHHBIX CTAalMOHAPHBIX TOYKAX IIPOBEPUTH
BBIIIOJTHEHNE JOCTATOYHBIX YCIOBUH SKCTpeMyMa. Eciii OHU HE BBIIOJIHAKOTCA, TO
IPOBEPUTH BBIIIOJHEHUE HEOOXOAUMBIX YCIOBUI BTOPOTO MOPSAIKA.

(a) 3aganue Ha yCTaHOBJIEHHE COOTBETCTBUSL:

Y cTaHOBUTE COOTBETCTBHE

1. 3Haku yriaoBbIX MUHOPOB MaTPULbl A 4epEayIOTCsI, HAYMHAS C OTPULIATENBHOTO.
2. 3HaKW YTJIOBBIX MUHOPOB MaTPULBl A CTPOTO MOJOKUTENbHBI.

-2 1 0 -6 1 0 6 0 0
@ A4=1 -2 0 ®© A=1 2 1@® A=0 2 1
0 0 -2 0 0 2 0 1 2
-2 2 0
ry A=2 -2 0
0 0 -8

KoMneTeHTHOCTHO-OPUEHTUPOBAHHAA 3a1a4a: Tpedyercs M3roTOBUTH OTKPBITYIO
GaHKY [MINHIPUIECKOit (hOpMBI 00BEMOM 5 M, TaK 4TOOBI JUIMHA IIIBOB ObLIIA MUHIMAITBHOIA.

ITOTHOCTBIO OLIEHOYHBIE MATEpUalbl U OLIEHOYHBIE CPEACTBA Ui IIPOBEICHUS
MIPOMEKYTOUHOM aTTeCTalli 00yJyaromuxcs nmpeacTaBiensl B YMM 1o qucuurimHe.
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7.4 MeTtoauyecKkue MaTepHaJibl, ONpeAe/sOIINe MPouelypPbl OLECHUBAHMUS
3HAHUM, YMEHUI, HABBIKOB M (MJIM) ONBITA AeATEJIbHOCTH, XaPAKTEPHU3YIOLIHE ITANBI
(popMupoBaHUA KOMIIETCHLU:

[Tpoueayps! OLeHUBAaHUS 3HAHWM, YMEHUMH, HAaBBIKOB U (WJIM) OIBITA AEATEIbHOCTH,
XapaKTEepU3yIoIIKUe 3Tanbl (OPMHUPOBAHUS KOMIIETEHLMH, PETYIHUPYIOTCS CIEAYIOIUMU
HOPMATHBHBIMH aKTaMU YHHBEPCHUTETA:

- Tlonoxenne I102.016-2018 «O OamIbHO-PEUTUHTOBOM CHCTEME OLICHHUBAHUS
pe3yabTaTOB O0Y4YEHHsS MO0 JAUCUUIUIMHAM (MOIYJsIM) M IPAaKTUKaM IPH OCBOEHUHU
oOy4arouMucs 00pa30BaTEIbHBIX IPOTPaMM»;

- METOJIMYECKUE YKA3aHUs, UCIIOIb3YEMBIE B 00Pa30BaTEILHOM MPOIECCE, YKA3AHHbBIE
B CIIMCKE JINTEPATYPBHI.

JIns TeKymero KOHTPOJS YCIIEBAEMOCTH MO JHMCIUIUIMHE B PaMKaX JIEUCTBYIOLIEH B
YHUBEpCUTETE OauIbHO-PEUTUHIOBOM CHUCTEMBI MPUMEHSETCA CIHEAYIOIUNA HOPAIOK
Ha4yMCJIEeHHs 0aJioB.

Ta6nuna 7.4 — [opsiaok Hauuciienus 6amwioB B pamkax bPC

®dopma KOHTPOJIS MuHUMaIbHBIH 6aJiT MaxkcuManbHbIH Oan
O0amut | mpumeyanue | Oalul | TpUMedYaHHe
1 2 3 4 5
JlaGopaTopHas  padora Ne 1. UwmcneHHble  METOIBI 3 Brinonnun, 6 Brinonuun u
OHHOMepHOﬁ MHUHHUMU3ALUN: METOJbI HYJICBOT'O IOpsAAKa HO «HE «GaluTuI»
AU TUIDY
JlabopaTopHoe 3ansaTHe 2. UmncineHHbIE METOAbI 3 Brimonnun, 6 Brinonuun u
OJHOMEPHOW MHMHUMM3ALUHU: METOIbl C HCIOJIb30BaHUEM HO «HE «3aLIUTUID
IMPOU3BOJAHBIX U MUHHUMHU3AIWS MHOTOMOJAJIbHBIX (I)YHKHI/II\/'I 3alluTHID)
JlabopaTopHoe 3ansitue 3. UucieHHOe pelIeHUE 3aad 3 Breimonnwi, 6 Brinosiui u
0€e3yClIOBHOM MUHMMH3ALMK METOIaMH IIEPBOTO MOPSIIKa HO «HE «3aLIUTUID
3aIUTUIDY
JlabopaTopHoe 3aHaTHe 4. UncneHHOe pelieHHe 3aad 3 6
0e3yClI0OBHOM MUHMMH3AIIMHA METOIaMH BTOPOI'0 OPSIIKA
CPC 12 24
Hroro 24 48
[TocenaemocTh 0 16
DK3aMeH 0 36
Hroro 24 100

s nmpomesicymounoii  ammecmayuu  oOyuarowuxcsi, TPOBOAUMOW B  BHUIE
TECTUPOBAHUS, UCTIOJIb3YETCS CJIEIYIONIasi METOIMKA OIICHUBAHWS 3HAHUHN, YMEHHM, HABHIKOB
1 (unm) onbiTa AesTeabHOCTU. B kaxaom Bapuante KM —16 3amanwuii (15 BonpocoB u ogHa
3a/1a4a).

Kaxx1p1ii BEpHBIN OTBET OLICHUBAETCS CJICAYIOMINM 00pa3oMm:

— 3aJlaHue B 3aKphITON popme —2 Oaa,

— 3aJlaHue B OTKPHITOH opMme — 2 Oaa,

— 3ajJlaHue Ha YCTAHOBJICHUE MPABWIHHON MOCIICIOBATEIHLHOCTH — 2 Oajia,
— 3aJlaHKe Ha YCTAaHOBJICHUE COOTBETCTBUS — 2 Oasia,

— PpeIlIeHUEe KOMIIETEHTHOCTHO-OPUEHTUPOBAHHOM 3a1auu — 6 0aJIjIoB.

MakcuMabHOE KOJIMYECTBO 0aJIJIOB 3a TeCTHpOBaHUE —36 OasIoB.
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8 IlepeyeHb OCHOBHOM M IONOJHHUTEJIBHON Y4eOHOM JIMTepaTypbl, HEO0OX0AUMOM
JJIA OCBOCHUSA IMCHUIIIMHBI

8.1. OcHoBHas yyeOHast IUTEPATYypa

1. AtretkoB, A. B.  Mertoasl onTumu3aiuu : yueobHoe nocodue / A. B. ATTETKOB:
pen. B. C. 3apy6un, A. H. Kanataukos. - Capatos : By3oBckoe o6pa3oBanue, 2018. - 272 c. -
URL: http://www.iprbookshop.ru/77664 (nara oopamenus: 10.03.2022) . - Pexxum nocryna:
o noanucke. - ISBN 978-5-4487-0322-5 : b. 1. - TekcT : 3ME€KTpOHHBIH.

2. Xunxosa, H. B. MeTonpl onTUMU3AMKA CUCTEM : ydeOHoe mocobme / H. B.
Kunkosa; pen. O. FO. Menbnaukosa. - CapatoB : Al [Tu Op Meaua, 2018. - 149 c. - URL:
http://www.iprbookshop.ru/72547 (mara obpamenus: 10.03.2022) . - Pexxum moctyma: 1mo
noanucke. - ISBN 978-5-4486-0257-3 : b. 1. - TeKCT : 3JIEKTPOHHBI.

3. I'onuapos, B. A. Meroasl ontumuzanuu [TekcT] : yuebHoe mocodue / B. A.
I'onuapos. - M. : FOpaiir, 2010. - 191 c.

4. Yuaes I[1. H. OnTuMu3anus HHKEHEPHBIX PEIIEHUH B pUMeEpax U 3aaadax [ Tekcr]
: yaeoHoe nocobue / moja obmr. pex. I1. H. Yuaera. - Craperit Ockon : THT, 2011. - 176 c.

8.2 JlonosiHuTeAbHAS Y4eOHAs JIuTEpaTypa

1. A66aco, M. D. Metonpl ontumm3anuu [Tekcr] : yuye6HOE mocobue / M. D.
A66acos ; Cankr-IleTepOyprckuii rocy1apcTBEHHBIN YHUBEpCUTET, DaKyIbTET MPUKIIATHON
MaTeMaTHKH - IpoleccoB ynpasieHus. - Cankr-Ilerepoypr : BBM, 2014. - 63 c.

2. IlanrteneeB, A. B. Meroasl ontumuszanuu B npumepax u 3agayax [Teker] :
yuebHoe nocodue / A. B. Ilanrenees, T. A. Jlerosa. - 2-e uza., uctp. - M. : Beicias mkoina,
2005. - 544 c.

8.3 IlepeueHb MeTOAMYECKUX YKA3aAHUI

1. YucneHHblE METOJbl OTHOMEPHON MUHUMU3AIUH | METOJIbI HYJIEBOTO
MopsiIKa : METOJIWYECKHE yKa3aHus K Ja0OpaTOpHBIM M TMPAKTUYECKUM 3aHSATUAM IS
CTyleHTOB HampaBieHuil noaroroBku 09.03.01 wu 09.04.01 MWuadopmaruka u
BBRIUMCIUTENbHAs TexHuKa / FOro-3am. roc. yH-T; coct. XK. T. XKycybamues. — Kypck : FO3I'Y,
2022. - 16 c. - 3aru. ¢ TUTYN.3KpaHa. - TeKCT : 3NEeKTPOHHBIN.

2. UucneHHble METOAbl OHOMEPHOW MHHUMU3ALMUU : METOAbl C HCIOJIb30BAHUEM
MPOU3BOJIHBIX U MUHUMU3AINSI MHOTOMOIAJIbHBIX (DYHKITUH:

METOJMYECKUE YKa3aHHUs K JIa0OPaTOPHBIM M TMPAKTUYECKUM 3aHATHSAM JIJIsi CTYJACHTOB
HarnpasiaeHuit noarorosku 09.03.01 u 09.04.01 UudopmaTuka u BeIYUCIUTENbHAS TEXHUKA /
IOro-3am. roc. yu-t; coct. XK.T. XKycybanues. — Kypck : FO3I'Y, 2022. - 11 c. - 3arn. ¢
TUTYJI.OKpaHa. - TEeKCT : DJIEKTPOHHBIN.

3. YucnenHoe pemieHue 3anad 0e3yCIOBHOW MHHUMMU3AIUU METOJAMHU IE€PBOTO
MopsiIKa : METOAWYECKHE yKa3aHWs K Ja0OpaTOpHBIM M TMPAKTUYECKUM 3aHATHAM IS
CTyneHTOB HampapieHudl noaroroBku 09.03.01 wu 09.04.01 HWadopmartuka u
BBIYMCIUTENbHASA TexHuKa / FOro-3am. roc. yH-T; coct. JK.T. XKycy6amues. — Kypck : FO3I'Y,
2022. - 11 c. - 3aru. ¢ TuTyn.3KpaHa. - TeKCT : 3MEeKTPOHHBIN.
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4. YucneHHoe pemieHue 3agady Oe3yCIOBHOM MHHMMM3AIMH METOJaMU BTOPOTO
MOpSiZIKA : METOJAMYECKUE YKa3aHUsl K Ja0OpaTOPHBIM M NPAKTUYECKUM 3aHATUSIM IS
CTyJEeHTOB HampasieHuil noarotoBkn 09.03.01 wu 09.04.01 HWudopmatuka wu
BbIuKcIuTeNbHas TexHuka / FOro-3am. roc. yu-T; coct. K. T. XKycybamues. — Kypck : FO3T'Y,
2022. - 7 c. - 3arn. ¢ TUTYJ.9KpaHa. - TEeKCT : 3JIEKTPOHHBIN.

5. Metonpl oNTHUMH3allMA : METOJAMYECKHE YKa3aHWs K  BBIMOJHEHUIO
CaMOCTOSATENbHBIX PaboT MO JUCHUIUIMHE «MeToabl ONTUMM3ALUU» ISl CTYIEHTOB
HanpasieHus noarorosku 09.03.01 / FOro-3am. roc. yu-T ; coct. XK. T. XKycy6anues. - Kypck
1 103I'Y, 2021. - 11 c. - 3arn. ¢ TuTy.9KpaHa. - TEeKCT : AIEKTPOHHBI.

8.4 /lpyrue yue0HO-MeTOAMYECKHE MATEPHUAIBI

1. Yucnennsle MeTo/bl onTuMu3anuu: yaeoHoe nocodue/ B.U. Peiznun. Tomckuii
MIOJUTEXHUYECKUM  yHHBepcuTeT. -Tomck: HM3m-Bo  TOMCKOro  mOJIMTEXHUYECKOTO
yHusepcurera, 2011. 105 c.

2.AzapuoBa T.B., Kammpuna WM.JI., Yepnermosa ['.JI. Meroasl onTtuMu3anuu:
YuebHoe nocodue. - Boponex: N3a-so BI'Y, 2003. - 87 c.

3. HpsiukoB, FO.A. [Ipuknaanas teopust ontumuzanuu. JlabopatopHblil IpaKTUKYM:
yueOHoe nocooue / FO.A. JIpsiuxos. - [lenza: [1I'Y, 2012. - 70 c.

4. Meronnyeckue yka3zaHusl K BBIIIOJHEHHUIO JJa0OPAaTOPHBIX padOT MO JAUCLUUIUIMHE
"Meronsl ontummsauun" / Coct. B.M. Peizmun. - Tomck: W3x-Bo Tomckoro
noauTexHuyeckoro yuusepcurera, 2008. - 45 c.

9 IlepeuyeHb pecypcos UH(OPMALMOHHO-TEJIEKOMMYHUKAIUOHHON CeTH
«/HTepHeT», He0OXOAUMBIX /IJIsl OCBOEHHSI JUCHMILINHbI

1. http://www.biblioclub.ru — 9bC «YHuBepcuTeTckas OMOIMOTEKa OHIANHY.

2. http://www.bibliocomplectator.ru/available— DIEeKTPOHHO-OMOIMOTEUHAS
cuctema (3bC) IPRbooks.

3.  http://www.prlib.ru) — [Ipesunenrtckas 6udauorexa umenu b.H. Enbnnna.

4.  http://136.pd/ — Harmonanbnast Dnexrponnas bubnuorexa (HOB).

5. http://www.iop.org/ — xypHansl wusnarenbctBa Mucturyra ®uszuku (IOP
Institute of Physics).

7. http://ieeexplore.ieee.org/ — IEEE Xplore Digital Library — moctyn k caiftam
’KYpHAJIOB M K aHHOTaIusM ctateil B sxypHanax uznarenscrBa IEEE (Institute of Electrical
and Electronics Engineers) http://www.ieee.org/.

8. http://www.elsevier.com/journals — caiiTel XypHajioB u3nareiabcTBa Elsevier
(TOCTYyM TOMBKO K aHHOTAITUSAM CTAaTEH M K CTaThsIM OTKPBITOTO JOCTYIIA).

9. http://www.rusycon,ru/ — POCCHIICKMI apXWB IO CUCTEMaM M YIPABICHUIO
(PYCHUCOR).

10. http://www.lib.swsu.ru — DnexktponnHas o6udnmnorexka KO3TY.

11. http://window.edu.ru/library - Wudopmarmonnas cucrema «EauHOE OKHO
J0CTyIa K 00pa30BaTeIbHBIM PeCypcam.
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10 MeToanueckune YKazanusd 1Jis1 oﬁyqamumxca M0 OCBOCHHIO JUCIUIIIMHBI

OCHOBHBIMU BHJAMHU ayJAUTOPHON pabOThl CTYACHTOB SIBIAIOTCS  JIEKUUU U
npakTHueckue 3aHATUs. CTyZIeHT He UMEET IIpaBa MPOIyCKaTh 3aHIATHUS 0€3 yBaXKUTEIbHBIX
IPUYMH.

Ha nekumsix KpoMme TEOpEeTHUECKOro MaTepuaja pa3OMparoTcs MPUMEPhI PEIICHUs
3amady. Kaxgas Tema 3aBepuiaeTcs KOHTPOJIBHOM pabOTOM M BblOAued 3aJaHUil IS
CaMOCTOSITENIbHOM pabOThl, @ TAK)XKE BOIPOCOB ISl CAMOIIPOBEPKHU.

Ha nexkumsix CTyAeHT JOJKEH KOHCIEKTUpOBaTh MaTepuai. [lepen JeKuMoHHBIMU
3aHATUAMU CIEAYEeT MOBTOPUTH MaTepuai mpeapiaymen Jekund. OH MOMOXKET B yCBOCHUU
HOBOTO MaTepuaja, IMO3BOJIUT OBITh TOTOBHIMH K 3KCIPECC-OMPOCY Ha JIEKIUH.
CucremaTdeckoe TIOBTOPEHHWE OTHUMAeT HE3HAYUTENIbHOE BpeMs U B JajbHEHIIeM
COKOHOMHUT €T0 B MPOIIECCe MOJATOTOBKU K 3aHITUSM .

W3ydenue pa3aenoB JEKIHOHHOTO Kypca 3aBepIIaOT MPaKTUYECKUE 3aHATHS,

pemieHne 3a1a4 Ha OBM ¢ ucCnonap30BaHMEM COBPEMEHHBIX ITAKETOB NPUKIAIHBIX
MPOrPaMM U SI3BIKOB MPOTPAMMHUPOBAHUSI.

Ha nmpakTudeckux 3aHATHSIX CTYACHTHI U3Y4alOT METOJIbI PEIIEHUS SKCTPEMAIbHbIX
3aJa4, aJrOpPUTMbl UX YUCJICHHOM pealu3allid, YCJIOBHUS UX NPUMEHEHHUS U IOJy4yaroT
HABbIKM PELICHUS TUIIOBBIX ONTUMHU3ALIMOHHBIX 3a/1ad.

Baxxnoe mecto B 00pa3oBaTEIbHOM IPOLECCE 3aHUMAET CAMOCTOSITENbHAs padoTa
cTyaeHToB. OHa HeoOxoauMa Kak JJi MOATOTOBKM K IMPAKTUUYECKUM 3aHATHUSIM, TaK M
KOHTpOJIbHBIM paboram. Kpome Toro, camocrositenbHas paboTa crocoOcTByeT Ooliee
yIiyOJIEHHOMY M3YyYEHHIO Y4eOHOT0 MaTepurarna.

KauecTBO pabOTHI CTyIEHTOB OIICHUBAETCS IO PE3YyIbTaTaM PEIICHUS TECTOBBIX
3a]1a4 Ha MPAKTUYECKUX 3aHATHUSAXK, 3alIUTHl OTYETOB U BBHIMOJHEHHS] KOHTPOJIBHBIX padoT.
Jlnis ycrentHoW ciayu dK3aMeHa HeoOXOIMMO MMETh KOHCITEKT jekiuil. IlogroroBka mo
y4eOHBIM TMMOCOOMSIM, TJI€ MaTepual J1aH B 3HAUUTENILHO OOJIbllIeM 00beMe MOTpedyeT y
CTYJCHTa 3HAYUTEIHHBIX BPEMEHHBIX 3aTPaT, KOTOPHIX B AK3aMEHAIIMOHHYIO CECCHUIO BCETa
He xBaraeT. [lepea sk3amMeHOM MOJIE3HO MPOpadOTaTh TECTOBblEe 3agauu. Bompockl K
HK3aMEHY BKJIIOYAIOT MaTepHasibl NMpakTUdeckux 3aHaTuid. [losTomy mepen sk3ameHOM
CJIEIyeT IPOCMOTPETh OTUYETHI 10 MPAKTUUECKUM 3aHATUSM.

11 TIlepeyenb HWH(POPMAIMOHHBIX TEXHOJIOTHH, MCIOJb3yeMbIX IMPH
OCYIIeCTBJICHMH 00pPa30BaTeJbHOI0 Mpouecca mo AMCHUILIMHE, BKJIKYAs IepeveHb
NMPOrpaMMHOIr0 ofecreyeHusi M  MH(OPMANUOHHBIX CIPABOYHBIX CHCTeM (NMpH
HEe00X0AUMOCTH)

B a51eKTpOHHOM BHJIE XpaHUTCSA Y4EOHO-METOIUICCKUN KOMIUICKC, BHITTOJTHCHHBIN B
COOTBETCTBHH C (peiepaibHBIM TOCYIapCTBEHHBIM 00pa30BaTEIIbHBIM CTAHIAPTOM BBICIIIETO
obpazoBanus. OneparmonHas cuctrema Windows 7 (https://www.microsoft.com), Lazarus
(http://www.lazarus.freepascal.org/), MikTeX (https://miktex. org/).

12 Onucanue MarepuHaibHO-TEXHHMYECKO  0a3bl, HeoOXoAMMON  JJ4
OCYIIIeCTBJIEHUS] 00Pa30BaTEJIbHOI0 MPOLECCA MO AMCIUIINHE
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JIst oCyIEecTBIEHUS TPAKTUYECKON MOATOTOBKUA OOYUYAIOIMIMXCA TPHU peaTh3ariu
TUCITUTUIMHBL MCTIONB3YIOTCST 000pYyIOBaHWE M TEXHHUYECKHE CpeacTBa oOydeHus Kad.
BBIYMCIIUTEIILHON TEXHUKH.
1. Aynutopus a. 300:

Cronbl, mapThl, CKaMEWKW a1 OOydYaromIMXCs, CTOJ, CTYJN JUIsl IepIojiaBaTelis.
Mynerumenua nentp: Hoytoyk ASUS X50VL PMD — T2330/147/1024 Mb/160 Gb/ cymxka
[TIpoexktop in Focus IN24+ (39945,45). Croiika mns uHTEepakTUBHOM mgocku Hitachi.
NurepaktusnHas nocka Hitachi EX-82: StazBourd ¢ akceccyapamu.

2. Aynuropus a 303: MapkepHasi T0CKa, CTOJIbI, CTYJIbS, MAPThI JJIs1 OOyJarOIIUXCS,
cron, cryn mia npenogasarens. [I9BM INTEL 13-7100/H110M-R C/SI White Box
LGA1151.mATX/8Gb/1ITB/DVDRW/LCD 21.5”’/k+m/ — 10 mt.

3. Aymutopust a 301: Cronbl, cTyiabs Juisi OOydYarolUXCs, CTOJ, KpEClo s
MPENoIaBaATEIs.

MHoromnporeccopHbIii BBIYUCAUTENbHbIN KoMIuieke: 10 mt. Ilporeccop, MoHUTOD,
KECTKUU TUCK, KIIABHATypa, MBIIIb, OTIEp. aMATh, KOPITYC, MaTep. IJiaTa.

13 OcoleHHOCTH peau3anuu AUCUMIIMHBI JJIs1 HHBAJUAO0B H JINL ¢ OTPAaHNYEeHHbIMH
BO3MOKHOCTSIMH 3/10POBbSI
[Ipu oOyueHuUM JUI] C OrPaHUYECHHBIMH BO3MOXXHOCTSIMU 3/10pPOBbSI YUUTBIBAIOTCS HX
MHAMBUAyaJIbHbIE TICUXO0pHU3nYeckue 0cooeHHOCTH. O0yueHne NHBAINIOB OCYIIECTBIISAETCS
TaK)K€ B COOTBETCTBUU C HHAMBHUIYaJIbHOM MporpaMMoil peaOuiuTanuyd MHBaIWAA (Ipu
HaJIM4yun).
JUiss nui ¢ HapylIEeHWEM cllyXa BO3MOKHO MpPEIOCTaBiIeHHE Y4eOHOW WH(pOpMauuud B
BU3yaibHON (opme (KpaTKuii KOHCHEKT JEKIMH; TEKCThl 3aJaHuii, HaredyaTaHHbIC
YBEJIMYEHHBIM MIPUPTOM), Ha AyAUTOPHBIX 3aHATUAX JOMYCKACTCS MPUCYTCTBUE aCCUCTEHTA,
a Takke CYpAONEPEeBOJYUKOB U TH(PIOCYpPAONEPEBOAUYUKOB. TeKymui KOHTPOIb
YCIIEBAEMOCTH OCYIIECTBIISETCS B MUCbMEHHOM (hopme: 00ydaromuiics TMCbMEHHO OTBEYAET
Ha BONPOCHI, MMCbMEHHO BBINOJHAET NpakTuyeckue 3ananud. Jlokman (pedepar) taxxe
MOET OBITh MPEJCTaBJICH B MUCHMEHHON (opMe, IPHU 3TOM TpeOOBaHUS K COACP>KAHUIO
OCTal0TCs TEMHU K€, a TPeOOBaHMsI K KaUeCTBY M3JI0KEHHS MaTepuaia (HOHATHOCTb, Ka4YeCTBO
pedd, B3aUMOJICHCTBUE C ayIUTOPHE M T. J.) 3aMEHSIOTCI Ha COOTBETCTBYIOIIME
TpeOOBaHUs, MPEIbSIBIsIEMbIE K MUCHbMEHHBIM paboTaMm (KauecTBO O(DOpMIICHHS TEKCTa U
CIHMCKA JIUTEpaTyphbl, IPAMOTHOCTb, HAJMUWE WJUIIOCTPAL[MOHHBIX MAaTepHaloB U T.1.).
[IpoMexyTouHas aTtTecTalys AJIs JUI C HApPYLICHUSAMHU CIyXa IPOBOAMUTCA B MHUCbMEHHOMN
dbopme, TIpH TOM HCHOJIB3YIOTCS OOIIHMEe KPUTEPUH OlleHMBaHUA. [Ipum HeoOXomumocTu
BpEMSI TIOJTOTOBKH K OTBETY MOXET ObITh YBEIHUEHO.
JUis 11 ¢ HapyIIeHHEeM 3pEHUS JOMYCKAeTCs ayJuabHOE TIPeIoCTaBIeHne HHPOpMAIUH, a
TaK)KE€ HCIIONB30BAHUE HAa ayJWTOPHBIX 3aHATHSAX  3BYKO3AMHCHIBAIOIINX YCTPOWMCTB
(mukTodoHOB U T.1.). JlomyckaeTcs: MPUCYTCTBUE HA 3aHATHSX ACCUCTEHTa (IMOMOIIHMKA),
OKa3bIBAIOMIETO 00YJAIOIMIUMCS HEOOXOAUMYIO TEXHUYECKYIO TOMOIIIb. TeKymuii KOHTPOIb
YCIIEBAEMOCTH OCYILECTBIsSIETCS] B ycTHOM Qopme. Ilpu mnpoBeneHUH MNpOMEKYTOYHOU
aTTeCTalluy JUJIsl JIUI] C HAPYIIEHUEM 3PEHUS TECTUPOBAHNUE MOXKET OBITh 3aMEHEHO Ha YCTHOE
cobecemoBaHUE TIO BOIIPOCAM.
JUis  nui ¢ OrpaHMYEHHBIMH  BO3MOXHOCTSIMU  3/10POBbS, HMEIOIIMX HapyLIECHUsS
OTIOPHO-/IBUTATEJILHOTO amiapara, Ha ayJUTOPHBIX 3aHITHUSX, @ TAaKKe MpPU MPOBEACHUU
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MPOIIETyp TEKYIIETO KOHTPOJISI YCTIEBAEMOCTH U TIPOMEKYTOYHOM aT-TeCTallid MOTYT OBITh

PEOCTABICHBI

HEOOXOJIMMbIE TEXHUYECKHE CpeACcTBa (MEPCOHAIBHBINA KOMIBIOTED,

HOYTOYK WM JPYrOM TaKeT), JOIMYyCKAEeTCs] MPHUCYTCTBHE AaCCUCTEHTa (aCCHCTEHTOB),
OKa3bIBAIOIIETO OOYYAOIMUMC HEOOXOAMMYIO TEXHHYECKYIO IMOMOIIL (3aHATH pabouee
MECTO, MEePEIBUTaThCs M0 ayJUTOPHH, MPOYNTATh 3aJaHue, OpOPMHUTH OTBET, OOMIATHCS C
IPETIoIaBaTesieM ).

14 JIucTt nonoiHeHUA M U3MeHEHU i, BHECEHHBIX B pad0uyI0 NIporpaMmmy

Howmep
H3Me-HeHUS

Howmepa crpanuiy

HN3MCHCHHBIX

3aMCHCHHBIX

AHHYJIMPOBAHHBIX

HOBBIX

Bcero
CTpaHuI]

JlaTa

OcHoBaHue
s
W3MEHEHHUST U
IIOJIIHCH,
MIPOBOJIUBIIIETO
W3MEHEHHUS
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