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MUHUCTEPCTBO HAYKH U BBICILIETO OFPA30OBAHIS
POCCUMCKOU ®EJEPAIINN
bumman deaepaabHOr0 rocyAapCTBEHHOTO OI0KETHOTO 00pa30BaTeIbHOTO
YUpEKIACHUS BBICILIETO O0pa30BaHUs
«KYBAHCKUI T'OCYJIAPCTBEHHbBI VHUBEPCUTET»
B I. HoBOpoccuiicke
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PABOYASA TIPOT'PAMMA JUCHUIIVIMHBI (MO YJIA)

b1.0.21 «®Pu3nyeckue 0CHOBBI NOCTPoeHuss IBM»

Hanpasnenune 01.03.02 Ilpuxnagnas matematuka u nHGoOpMaTukKa

HampasnenHocts (mpoduis): MaremaTndeckne U MHPOPMAIIMOHHBIE TEXHOJOTHHU B
UG POBOI SIKOHOMHUKE

®opma 00yueHUS: OUHAas

KBanudukarnus (cTeneHs) BRITYCKHUKA: bakanaBp

Kpacunomap 2024



PaGouas nmporpamma cocrtasieHa B cootBercTtBuu ¢ @I'OC BO mno HampaBieHUIo
noaroroBku 01.03.02 Ilpuknagnas maremMaTtvka W WH(OpPMATHUKA, YTBEPXKICHHOTO
npukazoM MunucrepcTBa obpazoBanusi u Hayku Poccuiickoii @eneparu Ne 9 ot 10
suBaps 2018 roga u OIIOIL

[Iporpammy coctaBwiI(1):

K.(busz-mar.H, noreHnt Jpsuenko C.B.

n.o. qDaMI/I.III/IH, JAOJLKHOCTD, Y4YC€Hasl CTCIICHb, YUYCHOC 3BaAHUEC IOAITUCH

npenonasareiabr Maciosa E.FO. /

N.0. ®amunust, 10DKHOCTD, yUeHas CTENEHb, yUeHOE 3BaHHe 01111709

Pabouas nporpamMMa IUCHMIUIMHBI YTBEPXKAEHA Ha 3aceaHuu Kadeapbl HHPOPMaTUKH
u matematuku npotokoi Ne 9 ot 280.05.2024.
Vr1Bepxkaena nporokonoMm YdeHnoro Cosera ¢uamana NelO ot 28.05.2024.

W.o.3aBeayroniero kabheaps! (BbITYCKAOIIEH)

K.?3.H., noiieHT HeobioBa .1, %’

(baMuTUsT, MTHUIHAIIBI MO ITTUCH

Pabouass mporpamma omoOpeHa Ha 3acefaHUd Y4eOHO-METOJAMYECKOH KOMHCCHHU
dbunuana nporoko Ne 1 or 28.05.2024.

Penten3eHTsr:

1. O.B.KoBané€sa — nupexrop OOO «Dopkopa»
2. A.C.Kynaun — I'enepanbhsiii nupextop OO0 «AUTU BU3HEC 0Ty,
r. HoBopoccutick



1 Iesu v 3a1a41 M3y4YeHUs] TUCHUIJIMHBI (MOTYJIs)
1.1 e ocBOEHMSI TUCIUTLITHHBI

Hucnunnmna «Pu3znueckue 0CHOBbI ocTpoeHust OBM» cTaBUT cBOEH LIEbI0 U3yUEHUE

($U3nYeCKNX 3aKOHOB, IOJT0KEHHBIX B OCHOBY (DYHKIIMOHHMPOBaHUs 0a30BBIX 3JIEMEHTOB

coBpeMeHHbIX OBM, wux ycrpoiictBo u B3aumoneictBue. llenmu aUCHUTIIIMHBI

COOTBETCTBYIOT (popmupyembim kommereniusm OITK-1, TTK-2.
1.2 3agauu AUCHMIJIMHBI

OcHOBHEIE 3aa4 AJUCHUIIIIMHBI. YCBOCHHUC OCHOBHBIX H,Z[Gﬁ, JJICKAIMUuX B OCHOBC

MOCTPOEHUsI coBpeMeHHbIX DBM; ¢opmupoBaHue NpeacTaBiICHUN O HAMpPABICHUSAX Pa3BUTHS

KOMHBIOTCpHOﬁ TEXHHKMH, yrny6neHI/Ie O6IIICFO YPOBHA HpO(bCCCI/IOHaJ'II)HBIX 3HAHMUH.

1.3 MecTo nucuMnaIuHbl (MOyJs1) B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMmbl

Hucuunnuna «®Pusznyeckue OcHOBBI mocTtpoeHuss IBM» oTHocutcs k «OOs3aTenbHas

yacTb» bioka 1 «Aucuunianssl (MOAYJIN)» y4eOHOro IIJIaHa.

1.4 TlepeyeHb IUIAHUPYEMBIX Pe3yJbTATOB OO0y4YeHHs] MO JAUCHUIUIHHE (MOIYJIO),
COOTHECEHHBIX € MJIAHUPYEMBIMHU pe3yJIbTaATaAMU 0CBOEHUs 00pa30BaTeIbHOIl MPOrpaMMbI

N3yuenune nanHoi yaeOHOM AU CIUTIIIMHBI HAITPABJICHO Ha () OPMHUPOBAHKE Y O0yUAIOIINXCS

CIENYIOIINX KOMITETCHIUI:

OIIK-1

3HaTh

YmMmern
Baanern

IIK-2

3HaThH

YmMmeTh

Baagernb

CnocofeH NpUMeHATH (pyHIaMeHTAIbHbIe 3HAHUS, NOJyYeHHbIe B 00J1aCTH
MaTeMaTH4YecKHuX M (MJIH) eCTeCTBEHHBbIX HAyK, M HCHO0Jb30BATh HX B
npogeccCHOHAIBLHOM 1eSITeJIbHOCTH

NOIIK-1.2 (40.001 A/02.5 31.2) OTeuecTBEHHBIH U MEXKIYHApOJHBIM OMBITB B
0o01acTu MaTeMaTUYeCKUX U (MJIM) €CTECTBEHHBIX HayK, M HUCIIOJb30BaTh UX B
npodecCuOoHaNBLHOM IESITEbHOCTH

HOIIK-1.8 (40.001 A/02.5 Ip.2 Tx.) desrenbHOCTh, HaNpaBieHHAs HA peICHHE
3aJa4 aHAJUTUYECKOTO XapakTepa, MperojiaralolliuX BBIOOp M MHOroobpasue
aKTyallbHBIX CIOCOOOB pEIIeHHs 3a7ad, C HCIOJb30BaHHEM (YHIAMEHTAIBLHBIX
3HAHWMU, TIOTYYCHHBIX B 00JIACTH MaTEMaTHYCCKUX U (UJTH) €CTECTBEHHBIX HAYK
Cnoco0eH aKTMBHO Y4acTBOBAaTh B HCCJIeJOBAHMU HOBBIX MaTeMaTH4eCKHX
MojieJieli B ecTeCTBEHHbIX HayKax

NIIK-2.1 (06.016 A/30.6 31.3) [IpenmeTHast 067aCTh M METOBI MATEMATHYECKOTO
MOJIETTUPOBAHMS B €CTECTBEHHBIX HayKaxX

UIIK-2.3 (40.001 A/02.5 3n.2) OTeuecTBEHHBI W MEXIYHAPOIHBIA OIBIT B
MCCIIEZIOBAHUY MAaTEMAaTHUYECKUX MOJIeNIel B €CTECTBEHHBIX HayKaX

NIIK-2.6 (06.016 A/30.6 ¥V.1) Ananu3upoBaTh BXOJIHbBIE JaHHBIE MPU MPOBEICHUH
WCCJICZIOBAHUN MAaTEMAaTHUCCKUX MOJICIICH B €CTECTBEHHBIX HayKax

NIIK-2.11 (40.001 A/02.5 [Ip.2 Ta.) desaTenbHOCTb, HalpaBJICHHAS HA PEIICHUE
3a/lad aHAJUTUYECKOrO0 XapakTepa, IpeArojiaraloliux BbIOOp M MHOroooOpasue
aKTyallbHBIX CIIOCOOOB peIIeHHs 3a/iay, pa3pabOTKH HOBBIX MaTEMaTHYECKHX
MoOJIeNiel B €CTECTBEHHBIX HayKax

PC3YJ'II>TaTI)I o6yqu1/I$1 MO0 AUCHUILIMHE OJOCTUTAIOTCA B paMKaX OCYLICCTBIICHUSA BCCX

BH OB KOHTAKTHOHN U CAaMOCTOSTEIbHOM pa6OTI)I 06yqa}oumxc;[ B COOTBCTCTBHH C YTBCPIKICHHBIM

y4€OHBIM IJIAHOM.

I/IH}II/IKaTOpI)I JOCTUXCHUA KOMHCTGHHI/Iﬁ CUHUTAIOTCA C(bOpMI/IPOBaHHI)IMI/I npu

AOCTUKCHUHN COOTBETCTBYIOIINX UM PC3YyJIbTATOB O6y‘{€HI/ISI.



2. CTpyKTypa M colepkanue JUCHUILINHBI
2.1 PacnipeesieHre TPYI0EMKOCTH AUCHMIIJIMHBI 110 BUAAM padoT

OO6m1ast TpyA0EMKOCTh JUCITUILIIMHBI COCTABIISIET 2 3a4. €. (7249acoB), MX pacipeneieHue

10 BUAaM paboT MpeCcTaBIeHO B TabauLe

CemecTpsl
. Bcero
Bua yueOHoii paGoThl (4ach1)
4acoB |
KounrakTHasi paGoTa, B TOM 4HcJIe: 522 | 52,2
AyIuTOpHBIE 3aHATHA (BCEro): 52 52
3aHATHS JIEKIMOHHOIO TUIA 34 34
JlaGopaTopHBbIE 3aHITUS 16 16
3aHATUS CEMHMHApCKOro Tumna (CceMHUHaphl,
IPAKTHYECKUE 3aHSTHS)
Huast KoHTaKkTHas pabora: 2,2 2,2
KonTpons camoctosTenbHoi padoTsr (KCP) 2 2
[TpomexyTounas atrecrarus (MKP) 0,2 0,2
CamocTosiTebHast pa6oTa, B TOM YHCJIe: 198 | 198
[TpopaboTka yueOHOTO (TEOPETHIECKOTO) 1 1
MaTepuaa
IToaroToBKa K TEKYLIEMY KOHTPOIIIO 3,8 3,8
[ToaroroBka Kk NpOMEXKYTOUYHON aTT€CTALlU 5 5
KonTpoJnb: 3a4er
gac. 72 72
B TOM YHCJIe 52,2
O01mas Tpy10eMKOCTh KOHTaKTHas 52,2
padora
3a4. e/l 2 2

2.2 CTPyKTYpa AMCUMILIUHBI

Pacnipenenenne BunoB yue6HON pabOThl M UX TPYAOEMKOCTH 110 pa3jenaM JUCLHUIUINHEIL.

Pazpensl (TeMbl) IUCHUIUIMHBL, U3y4aeMbI€ B 5 cemecTpe

Kouun4gecTBOo 4acoB

Bueayn
Ne HaunmenoBanue pasaesios (Tem) Aymuropuas pagora “T(;pﬂa
Bcero padoTa
J 3 JIP CPC
1 2 3 4 5 6 7
1. | BBeneuue 2 2
5 OcCHOBBI TEOpUHU 3JIEKTPOIPOBOAUMOCTH 4
" | METaJUIOB | IOJYIIPOBOIHHKOB 10 6
3. | DnemMeHTHI GU3UKH MOy POBOJTHUKOB 12 8 4
OnemeHTHas  06a3a  coBpeMeHHbIXx  OBM,
4, . 4
CHCTEMHBIH OJIOK. 10 6
5 [TomynpoBOTHUKOBBIE 3aITOMHHAIOIINEC 2
" | ycTpoiicTBa 8 4 2
6. | Uutepdeiicel BBOgA-BRIBOAA 4 2 2
7. | Baemnss namsth B OBM. 6 2 4
8. | Orobpaxenue undopmaruu 8 9BM 6 2 2 2
9. | CBs3p DBM c BHemHeH cpempoi 3 1 2




10. | Jlunuum cBsizu mexay DBM 3 1 2
11. | IlepcriektuBbl DBM. KBaHTOBBIE KOMITBIOTEPHI 4 2 2
HNUTOI'O no pazaenaM AMCHUIINHBI 72 34 16 18
Ipumeuanue: JI — nexyuu, I13 — npakmuueckue 3auamus/cemunapot, JIP — nabopamopuvie 3anamus, CPC —
camocmosamelbHaA pa60ma cmydenma
2.3 ConeprxaHue pa3iesioB (TeM) TMCHUIINHBI
2.3.1 3aHATHSA JIEKIIHOHHOTO THIIA
HaumenoBanue Popma
N pasjena (Tembi) Conepixanue pasnena (Tembr) reKymero
KOHTPOJIsI
1 2 3 4
BBenenue [Tokonennss OBM wu wux »snementHas 6aza. Poub
nonynpoBoaHuKoBeIX (I1I1) maTepuanos. [Ipeumymiectsa
CBUC. Texnonorunyeckas 6a3za CBUC. 3axkon Mypa.
1 Crerienb  MHTETpalldd  DJIEMEHTOB. MUHHMMAaIbHBIN
Tonmojoruyeckuii  pasmep. OCHOBHBIE HAaNpaBJICHUS
pazButusa nudpoBeix CBUC. IlepcnekTuBbl pa3BHTHS
MHUKPOAJIEKTPOHUKH.
OcHOBBI TEOpUH CrieKkTp 3J1€KTPOHHBIX COCTOSIHUM B aTOMax, MOJIEKyJIaX U
3JIEKTPONPOBO- KpUCTajiaX. PaspelieHHble ¥ 3anpeuieHHbe YPOBHHU | Ompoc 1o
JMMOCTH MeTAJJIOB | YHCPIUH. DHEPreTHYeCKUe 30HBI M ypoBeHb DEpMH.| pesyiib-
2. \u ITpuHUMIBI  pa3feneHus BEIIECTB HA IPOBOAHUKH, | raram
noaynposouuion | 1OTYIPOBOIHUKH H H30IATOPEL. Mopenb 3J€KTPOHHOTO WHBHTY
raza. OneHKa 4YuCIa YPOBHEH B €IMHHUIE O0BEMA | 4ppw oo
MPOBOJHMKA U moaynpoBogHuka. CoOCTBEHHas W 3a7TaHHS
MIpUMECHAas! TPOBOIUMOCTH TTOTYITPOBOTHUKOB.
OsemMeHTHI puznkm | [[BrkeHHEe CBOOOAHBIX HOCUTENEH 3apsiaa B IMOJYNpPO-
NMOJYNPOBOAHUKOB | BomHUKaX — AU dy3us u apeiid. YpaBHeHHE HENPEPHIB-
HOCTH. DJIEKTPOHHO-IBIPOYHBIE MEPeXo/ibl U HUX Xapak-| Ompoc mo
tepuctuku. baprepHas u nuddysuonnas emxoctu. I1I1| pesynb-
3. muonbl.  KoHTakT  Metamn-monynpoBogHuK. JlMoabl|  TaTam
[lorrku. beictponeiicteue 1111 nnonos. B3anmoneiictBrue | KHIUBULY
IBYX OJM3KOPACIIOIOKEHHBIX 3JEKTPOHHO-IBIPOUHBIX | AJBLHOIO
nepexonoB.  bumnonsgpueie  TpaH3ucropel.  Cxempl| 3aAaHuA
BKJIFOUEHHUS. KiroueBoit peXUM paboThI u

ObICTpOIENCTBUE OUITONIAPHBIX TPAH3UCTOPOB.
[ToseBbI€ TPaH3UCTOPBI.




DJieMeHTHAas 0a3a

AmnanoroBas u um¢poBas o0paboTka uUH(MOpPMAIUH.

COBpPEMEHHbIX dusnueckoe MnpeacTaBieHue HHPopmauuun B OBM.
IBM, cucTeMHbIil | Peanusanus OJEMEHTApHBIX  JIOTMYECKUX  (QYHKIHMIA.
0J10K. KiroueBoli pexxuM paboThl KOMMYTHPYIOIIIETO JIEMEHTA.
OCHOBHBIE XapaKTEPUCTUKH JIOTUYECKUX DJIEMEHTOB. Orpoc 110
IlonsTve 0  IOMEXOYCTOMYMBOCTH  JIOTHYECKOIO pe3y-
" onemeHTa.  CemelCTBa  JIOTUYECKUX  CXeM U HUX| paqan
COBMECTUMOCTh. (O000IIeHHAss CTPYKTypa CHUCTEMHOTO WH/THBHTY
Onoka:  mukpompoueccop (MII), mnaMaTe, WWMHA.| 4pH0r0
ApXUTEKTypa U BHyTpeHHss Maructpainb MII. OCHOBHbBIE | 3ananus
xapaktepuctuku MII. Hukn MII wu ero ¢a3sl
Bzaumogeiicteue MII u  O3Y. CnocoObl oOmeHa
uHpopmanueit mexxay MII u BHEIIHUMU ycTpoNCTBaMU.
Pexxumsl pabotsel DBM. MynbTunpoueccopHsie
koHurypauuu. CoctosiHie U epcreKTuBbl pazsutus MII
TEXHUKH.
5. [IToaynpoBosa- Tpurrep kak 35ieMeHT naMsTH. Suelika maMsTH U ee Onpoc no
HaumenoBanue Popma
Ne paziena (TeMbi) Cozepskanue pa3iesa (TeMbl) Texymero
KOHTPOJIS
1 2 3 4
HHMKOBBIE 3a110- agpec. Crathueckoe ONEpPaTHMBHOE 3allOMHUHAIOLIEE| pE3yJb-
MHHaKIHe ycrpoiictBo (CO3Y). OOmas opraHuzanus NHamsaTH.| TaTaM
ycTpoiicTea XapakTepuCTUKM  MaMsiITH.  ODHEpro3aBUCHMas W | HHIAUBUAY
sHeproHezaBucumas mnamsaTh. Knaccudukanus 111 | -aapHOrO
3alIOMHUHAIONIMX  yCTPOMCTB. JlMHamudeckoe omepa-| 3adaHus

TUBHOE 3anmomuHatomee ycrpoiicto (AO3VY). [Mpuniun
JEUCTBUS U OCHOBHBIE MapaMeTpbl. XapaKTEePUCTHUKU U
npuHnunsl padotel CBUC mamsaTi 1TMHaMUYecKOoro TUIIA.
ITpumenenune CO3Y u 103V B OBM. CpaBHuTenabHbIe
XapakTepUCTUKU UM mepcrnekTtuBbl pa3Butus CO3Y u
JO3YV. [TocTosiHHOE 3amoMuHaromee ycrpoictso (I13Y).
Macounsie I3y, 113V, MporpaMMHUpyeMbie
MI0JIb30BATEIEM, CTUpPAeMble MEepernporpaMMUpyeMble
I13VY. Ilpumenenue II3Y B OBM. CpaBHuTEIbHBIE
XapaKTePUCTUKU M TEPCIEKTUBBI COBEPIICHCTBOBAHUS
[13VY. Flash-nmamsts.




HNuTepdeiicnl
BBO/1a-BbIBO/1a

@yHKIMN uHTEepdeiica BBOJIa-BBIBOJIA.
WudopmanmonHas, sJeKTpUYecKass W KOHCTPYKTHBHAs
COBMECTHMOCTh. Y CTPOMCTBO JHMYHOrO HHTepdeiica.
OyHKUMOHAJIBHAS U YIpaBIIsiollas 4acTd HUHTepdeiica.

BuyTtpennue peructpsl uHTepdeiica BBoAa-BbIBOAA. | Ompoc 1o
Ommbku wmuTepdeiica. Kontpons mapurera. OmmOKH | pesyis-
6. nepernonHeHus. WHTepdeiic mocmeqoBaTenbHOU CBS3H.| TaTam
JlynnekcHast M MOJyAyIUIEKCHas! CBSI3U. ACUHXpPOHHAs U MHIMBHTY
cuHXpoHHass cBA3b. Crampaptel cBa3u. MuTepdeic | 4prnoro
RS232.  Ckopocts  mepepaun  MHQOPMALUH U | 3a7appg
ANeKTpUUYECKUEe mapameTpbl. MoaeMm. AMIUIMTyAHas U
yacToTHas Moayisiuus. Ilepemaya maHHBIX — 4depes
tenedoHHble JmMHHM  cBs3u. MII  BBoma-BeIBOIA.
KonTtponnep npsmoro noctyna K mamstu: oOuiasi opra-
HU3aIUs U CTPYKTYpA.
Buemnsisi mamarh | [IpyHIUOB 3a0MCH W CUMTHIBaHUA HHPOPMALMM Ha Opoc 1o
B OBM. MarHUTHBIX HOCUTENSIX. THUIBI MarHUTHBIX HOCUTEIEH U
MAFHUTHBIX TONOBOK. VICMIONB3OBAHHE ONTHHECKHX | T~
! SBIICHUI IS TOBBILICHHS IJIOTHOCTU 3amuch HH)Op- ratam
MAUM HA MATHATHBIX HOCHTENAx. Marauroonruka. | 1 H ALY
Onrtuueckas namsaTh. llpenenbHas MIOTHOCTh 3aluCh AILHOTO
uHpopmanuu B ontuke. CD u DVD nuckwu. 3a/iaHI
OTto0paxeHue [IpuHIIMTIBI  OTOOpa)KEHUsSI BHU3yaJIbHONH WH(POpPMAIIUH.
nHdopManuu B AndaButHO-1IuPpoBBIE W TpaduyecKkue (aHAJIOTOBHIC)
3BM MOHHTOPBL. DJICKTPOHHO-Ily4eBasi Tpyoka. dusuueckue| Ompoc 1o
npouecckl B OJIT:  TEPMOdNEKTPOHHAS  SMHUCCHS, | pe3yiib-
8. momureciennys. @opmuposanue nzodpaxenus B IJIT, |  1aram
CTpouyHass W KamgpoBas pas3BepTku. CTpykTrypa u WHIHBHITY
napameTpsl Bujeocursana. OTodpaxeHne HHPOPMALHK O | ;0 o
usere. I[lmockue MOHUTOPBI — KUJIKOKPUCTATUIMYECKHE saaHms
(LCD) nucnien, mia3MmeHHble (razopaspsaHeie PDP)
MOHHTOPBI, TUCIUIeH ¢ u3aydatomuM nonem (FED).
9. |Cesazb IBM ¢ BBon u BeiBOA i poBoit 1 aHanmoropoi nHpopmanuuu. | Onpoc o
HaumenoBanue Popua
Ne pasiena (TeMbi) Cosiepskanue pa3iesa (TeMbl) TeKymero
KOHTpOJIs
1 2 3 4
BHemHei cpenoii | Lludpo-ananorosoe mpeodpazoBanue (LIAII). [Torpem-| pesyib-
Hoctu [LIAIl. Amnanoro-umdpoBbie mpeoOpa3oBaTeNlu| Ttatam
(ALID). IMorpemmnoctn ALIL. Tlonstue o uubpoBOM | pamuBHITY
METOJIe XpaHEHHS U Tepe/ladyi aHAJIOrOBOM HH(MOPMALINH. | a1EHOTO
BBox ontuueckoro uszobpaxkenus B OBM IlpuHuUINEL | 3ananus

oroOpakeHuss MHGPOpPMAIIMK Ha TBEPAOM HOCUTENE —
IOPUHTEPHl M TIOTTEpHl. AldaBUTHO-IUPPOBBIE U
rpaduyeckre MpUHTEpbl. MaTpuuHble, CTpyHHBIE,
JIa3€pHBIE U CBETOAMOAHBIE IPUHTEPHL. [[BeTHAs neyarts.




JIuHum cBsi3d MeTopl  KOMMpOBaHUS HMHGOpPMALMK: aMIUIMTYAIHAS,
Mexay IBM (dazoBas " qacTOTHas MO YJISIIHUS. Bungsr
pacrnpeneneHHbIX JUHUM I Pa3HbIX TUana30HOB YacTOT.
JIByxmipoBo/iHass JIMHUA H paAuokaHan. TemerpadHoe
ypaBHeHHE. CKOpPOCTh paclpOCTpaHEHHS CHUTHAJIOB B

muHuM.  BomHoBoe  conpotuBiieHue. KoakcuanbHBINA Onpoc no
KkaGenb 1 BuTas mapa. ONTHYCCKIE BONTOKHA H BOTOKOHHO-| ooy TP
10. onTuyeckue kabenu. PacmpocTpanenume cBera mo| aTaM
ONTHYECKUM BOJIOKHAM. OnTudyeckre Mojbl, aucrepcus | THAUBALY
MOJI, KpUTHYECKast JUTHHA BOJIHBI. | palMCHTHBIEC BOJIOKHA, | ATPHOTO
BOJIOKHA CO CTymeH4YaTbiM mnpoduieM mnokazartens | 3aAaHHA
npenomieHus. ONTHYECKHE MePeNaTINKU U TPHEMHUKH:
CBETO- M (OTOAMOIBI, MOIYIPOBOTHHUKOBBIC JIA3EpHl.
[lpenenbHast ~ ckopocTh  mepenaud  MHGOpMAIUH.
OnTuyeckue COJUTOHBI.
IMepcnekTUBBI Peaim3zanus yCTOHYMBBIX OJHO M MHOTO3JIEKTPOHHBIX
9BM. KBanTtoBble |COCTOSIHUM B pa3JMYHBIX cHCTeMaX. KorepeHTHOCTb
KOMIbIOTEPbI cocrosiuii. IlpenenbHbie pasmepsl, GBICTPOACHCTBHE M | Ompoc 1o
SHEpro3aTparhl. BhrMCIEHHS B KIACCHYCCKOH M| pesyip-
11, KBaHTOBOW ¢usuke. butbl u  KyOuThl. KBaHTOBBIC| 1n1an
anroput™bl. OOsactu npumenenus. Kakx mnocrpouts WHTUBHJTY
KBAHTOBBI KOMIIBIOTEP: MOHHbIE JIOBYIIKH, SAMP, ANBHOIO
MTOBEPXHOCTHBIC HAHOCTPYKTYPBHI. Paspymrenue sa7aHus

KOT€PEHTHOCTH KaK MCTOYHHUK OIMUOOK TMPH KBAHTOBBIX
BBIUMCIEHUAX U  UX  Koppekuus. IlepcrieKTuBsl
peanu3anuy KBaHTOBBIX KOMITBIOTEPOB.

2.4 TlepeyeHb Y4eOHO-METOAUYECKOr0 oOOecmedyeHUsl JIsl CAMOCTONITeIbHOH PadoThI

o0yuyawuuxcs Mo JUCHUNIHHE (MOAYJII0)

N Bux CPC [TepeyeHp yueOHO-METOANYECKOTO 00ECeUeHUs AUCIUTIIIMHBI
: e I10 BBINMOJHEHUIO CAMOCTOSITEIHHOU pabOoThI
1 |U3ydeHHue MeToanueckue yka3zaHUs 1O OpraHU3alld CaMOCTOSITENbHOM
TEOPETUYECKOTO paboThl CTYI€HTOB, YTBEPXKAECHHbIE Kadeapoil MaTeMaTHIECKOro
Marepuasa MozenupoBanus, npotokoa Nel ot 30.08.2018

Y4ebHO-MeToIMYeCKe MaTepuaibl Al CAMOCTOSTENbHONM paboThl O0ydaromuxcs M3

YKUCJia MHBAJIMJOB U JIMI C OIPaHUYCHHBIMH BO3MOXKXHOCTAMHA 310POBbA (OB3) MMpEaAOCTABIAOTCA

B (hopMax, aJanTHPOBAHHBIX K O'PAaHUYEHUSM UX 3I0POBbS U BOCIPUSATUS HHPOPMAIIH:

JUist a1 ¢ HapyIeHUsIMU 3pEeHus:

— B IIeyaTHOH (hopMe yBeINnYEeHHBIM HIpU(TOM,

— B (hopMe 3JIEKTPOHHOT' O JOKYMEHTA,

— B dopme ayamnodaiina,

— B mieyaTHO# (hopMme Ha s3bike bpaiins.

Jlns nui ¢ HapyIIEHUsIMU CiTyXa:

— B rieyaTHOU popme,

— B (popMe PIEKTPOHHOT O JOKYMEHTA.

Jist a1 ¢ HapyIIeHUsIMU OITOPHO-BUTATEILHOTO amapaTa:
— B rieyaTHOU popme,

— B (hopMe JIEKTPOHHOTI 0 JOKYMEHTa, — B (hopMe ayauodaiina.



J_IaHHLII\/'I MNEPCUCHb MOKET OBITH KOHKPCTHU3UPOBAH B 3aBUCUMOCTH OT KOHTHHICHTA
00y4JaroIIMXCS.

3. O6pa3oBaTejibHbIE TEXHOJOT MU
B cootBerctBUM ¢ TpeboBaHusmMu PI'OC B mporpamma JUCHUIUIMHBI MPEAYCMATPUBAET
UCIIOJIb30BAaHUE B y4eOHOM IpOoIecce CIeyI0IUX 00pa3oBaTeIbHbIe TEXHOIOTUU: YTEHHUE JISKITH
C MCIIOJIb30BAaHUEM MYJIbTUMEIUHHBIX TEXHOJOTUN; METOJ] MaJbIX IPYIII, pa30op MPaKTHUIECKUX
3a/1a4 U KEeHCOB.
[Tpu 00y4ueHnn UCIONMB3YIOTCS CeAYIONIe 00pa30BaTeIbHbIE TEXHOIOTUU:

0 TexHomorus KOMMYHHUKAaTHMBHOIO OOydeHUsT — HampaBjieHa Ha QOpMUpOBaHUE
KOMMYHHMKaTUBHON KOMIIETEHTHOCTH CTYJEHTOB, KOTOpas sBJIseTCs 0a30BOM, HEOOXOAUMOM JJIst
aZjanTaluy K COBPEMEHHBIM YCIOBHAM MEXKYJIbTYPHOM KOMMYHHUKAILIUH.

O TexHonorus pasHOypoBHEBOro (A1 PepeHIUPOBAHHOI0) 00YUEHHUS — IPEIoIaraet
OCYILECTBJICHUE I03HABATEIbHON JEATEIbHOCTH CTYIAEHTOB C Y4ETOM HX HMHIUBUAYaJIbHBIX
CIIOCOOHOCTEN, BO3MOYKHOCTEH M MHTEPECOB, MOOLIPSSI UX PEAIM30BBIBATH CBOM TBOPUECKUI
noreHuuan. Co3laHue M HCIOJNb30BAHME JUArHOCTMUECKUX TECTOB SIBISETCS HEOThEMJIEMOU
YacThIO JaHHOH TEXHOJIOTUH.

O TexHomorus MOIyIbHOrO OOY4YeHHsS — TNPEAYCMAaTPUBACT JACJIEHUE COJEpKaHUs
JUCHUILTMHBI HA TOCTATOYHO aBTOHOMHBIE pa3iesbl (MOIYJIN ), MHTErPHPOBAHHBIE B OOIIHI KypC.

O NudopmarnmonHo-koMmyHHKalmoHHeie TexHoiorun (MKT) - pacmmpsior pamMku
00pa30BaTEIBLHOrO MpOIlecca, MOBBIIIAsS €ro MPaKTUYECKYI0 HAIpPaBJICHHOCTh, CIOCOOCTBYIOT
WHTEHCU(UKAIIMU CaMOCTOSTEIBbHOM pPAa0OThl ydYalIuXCsi W TOBBIMICHUIO TO3HABATEIHHOMN
aktTuBHOCTU. B pamkax UKT BeigenstoTcs 2 BU1a TEXHOJIOTHIA:

O TexHonorus MCHoab30BaHUSl KOMIBIOTEPHBIX MPOrpaMM — MO3BOJIIET 3((PEKTUBHO
JONOJIHUTH TMPOLIECC 00YUEHUS SI3bIKY Ha BCEX YPOBHSX.

O WHTEpHET-TEXHOJIIOTMM — MPENOCTABISIOT HIMPOKUE BO3MOXKHOCTH JUJISI TIOMCKA
nH(pOpPMaInH, pa3pabOTKH HaYYHBIX MIPOEKTOB, BEICHNUS HAYYHBIX HCCIICIOBAaHHA.

O TexHomorus UHAMBUTyanu3aluu 00ydeHHs] — IIOMOTAET PeaIn30BbIBAaTh JIMYHOCTHO-
OPUEHTUPOBAHHBIA IOAXOJ, YYWUTHIBAs WHIUBUIYaJbHbIE OCOOEHHOCTM U TNOTpeOHOCTU
y4daluxcs.

O IIpoekTHass TEXHONOTHs — OPUEHTUPOBAHA HA MOJEIMPOBAHHE COLUAIBLHOIO
B3aMMOJEHCTBHS Yy4YallUXCs C LEJIBI0 PEIICHHUS 3aJadyd, KOTOpas OIpeNeNseTcs B paMKax
pohecCuOHAIBLHON MOATOTOBKHU, BBIEISS TY UM UHYIO IPEAMETHYIO 00J1aCTh.

O TexHosorust 00y4eHHUsI B COTPYAHHUYECTBE — peaM3yeT UJICI0 B3aMMHOI0 OOydYeHHUS,
OCYIIECTBJISST KAaK WHIAMBUAYAIbHYIO, TaK W KOJUIGKTHBHYIO OTBETCTBEHHOCTh 33 PCIICHHE
y4eOHBIX 3a/1ay.

O HUrpoBass TexHOJIOrMS — TO3BOJISIET PA3BUBATh HABBIKK PAaCCMOTPEHUS psaa
BO3MOKHBIX CIIOCOOOB PEIICHUS MPOOJIeM, aKTUBH3UPYS MBIIIJICHUE CTYJACHTOB M PAaCcKpbIBast
JIMYHOCTHBIN MOTEHIMAJ KaXKJA0r 0 y4allerocs.

O TexHonorus pa3BUTHS KPUTHUECKOTO MBIIIICHUS — CIOCOOCTBYET (HOPMUPOBAHUIO
Pa3HOCTOPOHHEH JIMYHOCTH, CIIOCOOHOW KPUTUYECKH OTHOCHTHCS K HWHQPOpPMAINH, YMEHHIO
oTOMpaTh MH(HOPMAIIHMIO JJIS PEIISHUS ITOCTaBJICHHON 3a/1auH.

KomruiekcHOe HCIoNb30BaHHE B y4€OHOM IPOIECCE BCEX BBIMICHA3BAHHBIX TEXHOJIOTUN
CTUMYJIUPYIOT JIMYHOCTHYIO, WHTEIUIEKTYaJbHYI0 aKTHBHOCTh, Pa3BUBAIOT I1O3HABaTEIbHBIE
MpOLIeCChl, CIOCOOCTBYIOT (HOPMUPOBAHUIO KOMIETEHIMH, KOTOPBIMH JIOJDKEH 00JaaaTh
OyAyUIMii crieranucr.

OCHOBHBIE BU/IbI HHTEPAKTUBHBIX 00Pa30BaTEIbHBIX TEXHOJOTUI BKIIOYAIOT B CEOs:



O paboTa B MajbIX Ipymnmnax (KOMaH/Ae) - COBMECTHAs IESTENbHOCTh CTYICHTOB B IpyIIie
O]l PYKOBOJCTBOM JHJEpa, HampaBlieHHAass Ha pelieHue oOIied 3agadyd MyTéM TBOPYECKOTO
CIIOKEHUS Pe3yJIbTaTOB MHANBUIYATLHOM PaObOTHI YJICHOB KOMAaH/IbI C IEJICHUEM TIOJIHOMOYUN U
OTBETCTBEHHOCTH;

O NPOEKTHAs] TEXHOJIOTUSI - MHIAUBHIyajbHAas WM KOJUIEKTUBHAs JEATEIbHOCTh IO
0TOOpY, paclpeieseHNI0 U CUCTeMaTH3allui MaTepuaia 1o ONpeeleHHON TeMe, B pe3yJbTare
KOTOPOM COCTABJISIETCSI IPOEKT;

O aHaJIN3 KOHKPETHBIX CUTYAIlUH - aHAIN3 PeabHBIX MPOOIEMHBIX CUTYaIIHid, IMEBIIUX
MECTO B COOTBETCTBYIOIIEH 00acTu MpoeccHnoHaNbHOW AESITeNbHOCTH, U TMOUCK BapHaHTOB
JIyYIIUX PELICHU;

O pa3sBUTHE  KPUTHYECKOIO  MBIIUIEHUS —  00pa3oBaTeibHAsl  JAESITEIbHOCTb,
HaIpaBJIeHHas Ha Pa3BUTHE y CTYAEHTOB Pa3yMHOro, pe(eKCHBHOIO MBIIUIEHUS, CIOCOOHOTO
BbIIBUHYTh HOBBIE UJI€U U YBUJETh HOBBIE BO3MOKHOCTH.

ITonxon pa3bopa KOHKPETHBIX 3aJay M CHUTyallMil IIMPOKO HCHOJb3yeTcs Kak
IpernojaaBaTeseM, Tak U CTyJeHTaMHM BO BpeMsl JIEKLUUH, JJaOOpaTOpPHBIX 3aHATHM M aHanIM3a
pe3yJbTaTOB CaMOCTOSITENbHOM pPabOThl. DTO 00YCIOBIEHO TEeM, YTO MPH HCCIEJOBAHHH U
pelIeHUH KaK 10l KOHKPETHOM 3a/1a4i HUMEeeTCsl, KaK IPaBHJI0, HECKOJIbKO METOJI0B, a 3TO TpeOyeT
pa3bopa 1 OLIEHKH 11eJI0i COBOKYITHOCTH KOHKPETHBIX CUTYallHi.

KOJINYECTBO
C B I/ICHOJ11>3yeMl>Ie l/IHTepaKTI/IBHble OﬁpaSOBaTeﬂbele
HNHTECPAKTUBHbLIX
eMecTp U1 3aHATUSA TexXHOJOr MK P
qgacoB
5 IIpakTuueckue 3aHATHUA B peXuMax
J B3aUMOJICHCTBHS «IIPENO/aBaTeNb — CTYyAEHT» U 8
«CTYICHT — CTYIACHT»
Hroro 8

Ipumeuanue: JI — nexyuu, 113 — npakmuyeckue sansamus/cemunapol, JIP — nabopamopusie 3auamus, CPC —
camocmoamenvhas paboma cnmyoenma

Tewmbl, 3a1aHusg U BOIPOCHI JIJISi CAMOCTOSATEIHHONM pPabOTHI MPU3BaHBI CHOPMHUPOBATH
HaBBIKM TIOMCKa WHGOpMAIMU, YMEHHUS CaMOCTOSTENBbHO pACHIMPATh W YIIyOJlaTh 3HAHWS,
MOJTyYEHHBIC B X0 JIEKIIMOHHBIX U TPAKTHYECKUX 3aHATHH.

[Tonxox pazbopa KOHKPETHBIX CUTYallUi IIUPOKO HCIIOJIB3YETCs KaK MpernojaBaTesieM, Tak
U CTY/ICHTAMU TTPH MPOBEICHUY aHAIIN3a PE3YIbTATOB CAMOCTOSTEIILHON paOOTHI.

JUiss 1 ¢ OrpaHWYEHHBIMA BO3MOXHOCTSIMH 37J0POBBSI MPENYCMOTPEHA OpraHU3aIus
KOHCYJIbTAIIUI C UCIIOJIb30BAHUEM JIEKTPOHHOMN MOYTHI.

Jns mun ¢ HapylLeHUsIMUA 3pEHUS:

— B IIe4aTHOW (popme yBeIMUECHHBIM IPUPTOM, — B OpME JIICKTPOHHOT'O JJOKYMEHTA.

Jyis nuin ¢ HapyIIEHUsIMU CITyXa:

— B rleyaTHOU popme,

— B (hopMe IIEKTPOHHOTO JOKYMEHTA.

Jyis nvin ¢ HapyIIeHUsIMU OTIOPHO-ABUTATEIBHOIO anmnapara:

— B IIeyaTHO# (opme,

— B (hopMe IIEKTPOHHOTO JIOKYMEHTA.

Jlis U1 ¢ OrpaHWYEHHBIMHA BO3MOXHOCTSIMH 37[0POBbSI MPEIYCMOTPEHA OpraHU3aIus
KOHCYJIbTAIlMi ¢ MCIOJIb30BAHUEM JICKTPOHHOM MOYTHI.

JlaHHBIN TIepeyeHb MOXKET OBITh KOHKPETU3HPOBAaH B 3aBUCHUMOCTH OT KOHTHMHTEHTA
00yYaroIIMXCS.




4, OIICHO‘-IHBIC H MECTOAUYECCKHE MaTCPHAJIbI

4.1 OueHoYHbIE CpPeACTBA sl TEKYLIEr0 KOHTPOJISI YCIEeBAEeMOCTH U MPOMEKYTOUYHOM
arrecTauuu

OrneHouHBIE cpelcTBa MpEJHA3HAYCHBI Ui KOHTPOJIA M OLEHKH 00pa3oBaTelbHbIX
JOCTWXKEHHHM 00yJaromuxcs, OCBOMBIIMX IIPOrpaMMy y4eOHOW IUCHMIUIMHBI «HA3BaHUE
JTUCHUTUTUHBDY .

O1neHOYHbIE CpPECTBA BKJIIOYAET KOHTPOJIbHBIE MAaTEPUAJIbl JIsl IPOBEIECHUS TeKylIero
KOHTpoJiA B ¢opme pedepata mo HpoOJIEMHBIM BOIpOCaM, pa3HOYpPOBHEBBIX 3aJaHUM, U
NMPOMeKYTOYHOM aTTecTaluu B popme BOIIPOCOB U 3a/1aHUH K 3a4eETy.

OrneHOYHbIE CPeNICTBA JJIsI MHBAJIMOB U JIULL C O PAHUYEHHBIMU BO3MOKHOCTSMU 3/I0POBBS

BBIOMPAIOTCS C YUETOM UX UHAWBUYAJIbHBIX ICUXO(PU3NIECKHX 0COOECHHOCTEH.

—  IIp¥ HEOOXOAMMOCTH UHBAJIM/AM U JIMI[AM C O paHUYEHHBIMU BO3MOXXHOCTAMHU
3JI0pOBbSI IPEIOCTABIIAETCS IOMOIHUTEILHOE BPpEMsI 1J1s1 IOJTOTOBKH OTBETAa HA dK3aMEHE;

—  IIpU IPOBEACHUU NMPOLEAYPHI OLIEHUBAHUS PE3YIbTATOB 00YUEHUS NHBAJINI0B
U JIUL[ C OFPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBBS IIPEYyCMaTPUBACTCS UCIIOJIb30BAHUE
TEXHUYECKUX CPEICTB, HEOOXOAMMBIX MM B CBSA3M C MX HHAMBUIYAIbHBIMU
0COOCHHOCTSIMY;

—  IIpU HEOOXOAMMOCTH AJIsI 0OYYaIOUIUXCSl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSAMHU
3JI0POBbSI 1 MHBAJIMJIOB MPOLIEypa OLEHUBAHUS PE3YIbTaTOB O0YUYEHUS 110 AUCHUIUIMHE
MOXET IIPOBOJUTHCS B HECKOJIBKO ITAIIOB.

[Iporienypa oleHUBaHUS Pe3yJbTATOB OOYUEHMS] MHBAJIUIOB MU JIUI[ C OrPaHUYEHHBIMHU
BO3MOYKHOCTSIMM 370pOBbsl 1O JUCHMIUIMHE (MOXAYNIIO) IpPEAyCMaTpUBAET MPENOCTaBICHUE
uHpopmanuu B ¢dopmax, aJanTHPOBAHHBIX K OrPAaHMYEHHUSM HX 370pPOBbS MU BOCIPHITHS
uHpopManuu:

Jlnsa nui ¢ HapyIIeHUsIMU 3pEHHUST:

— B Te4YaTHOHW ¢opMme yBEeTMYEeHHBIM MmpU(pTOM, — B (HhopMe 3IEKTPOHHOTO
JIOKYMEHTA.

JUis a1 ¢ HapyIeHusMu ciryxa:

— B IIe4aTHOH opwme,

— B (opMe IIEKTPOHHOI' O TOKYMEHTA.

JUist a1 ¢ HapyIeHUsIMU OITOPHO-JBUTaTENIbHOTO alapaTa:

— B Te4aTHOU opme,

— B (QopMe 3IEKTPOHHOI0 JOKYMEHTA.

JlaHHBINH nepedeHb MOXET ObIThb KOHKPETH3HMPOBAaH B 3aBHUCUMOCTH OT KOHTHHI'€HTa
00y4JaroIIMXCs.

CTpyKTypa OLIeHOYHBbIX CPeACTB sl TeKYIIeil H MPOMeKYTOUYHOM aTTecTalluu

HanmvenoBaHue OLIEHOYHOTO CPECTBA
KonTpommpyemsie pa3nensl (TeMbl) KOMIIe- =
No Texymmui [IpomexyTounas
TMCIATIIINHBI TEHIINN
KOHTPOJIb aTTecTanys
1/Beenenue OIlK-1 YO 3B (1)
2|OCHOBBI TEOPUH IITEKTPOIPOBOTUMOCTH OIlK-1 Yo, 1rjip 3B (2-6)
METAaJUIOB U MOIYTIPOBOTHUKOB
3|DnemMeHTHI (PU3HKH TOITYTTPOBOIHUKOB OIIK-1 YO, KP 3B (7-11)
3H€M€HTHEU[ 0a3a coBpeMeHHBIX OBM, OIK-1 VO, 1P 3B (12-13)
CHCTEMHBII OJIOK.




HOJIyl'ipOBOI[HPIKOBBIe 3aITOMUHAIOINE OITK-1 VO, P 3B (14)
yCTpoiicTBa

6| MuTepdeiichl BBOIa-BbIBOIA 85_1(2-1, YO, 3P 3B (15)

7|Brernmss namMsth B 9BM. ggf;—l’ YO, 3P 3B (15)

8|Orobpaxenne napopmanuu B 9BM ggf;—l’ YO, 3P 3B (16)

9|Css13p OBM c BHemmHel cpenoit ggi_l’ YO, 3P 3B (17)

10|JIvmuu cBsi3u Mexxay DBM ggi_l, YO, 3P 3B (18)

OIIK-1,
11|ITepcniexktriBe DBM. KBaHTOBBIE KOMITBIOTEPEI [K-2 1/IP, 3P 3B (19)

HOKZBaTe.TII/I, KPUTECPHH U HIKAJIAa OEHKHU C(l)OpMHpOBaHHLIX KOMIIeTeH Uil

CoorBerctBe HNOPOrOBOMY VPOBHIK) OCBOEHUSA KOMIIETEHIIUH IJIAHUPYEMBIM
pe3yibTaTaM 00y4eHUs U KPUTEPUSIM UX OLICHUBAHUS (OLEHKA: YA0BJIeTBOPUTEIbHO

/3a4TEeHO0):

OIIK-1 Crnoco0eH npuMeHATH (pyHAaMeHTANbHbIC 3HAHMSA, NOJY4YeHHBbIE B 00J1acTH
MATeMATH4YeCKHUX M (MJIH) eCTeCTBEHHBIX HAayK, M HCIO0JIb30BaTb HX B
npodecCHOHAIbHON AeITeJIbHOCTH

3Hathb NOIIK-1.2 (40.001 A/02.5 3H.2) OTeuecTBEHHBI U MEXKIYHApPOIHBIA OIBIT B
00JIaCTH MaTeMaTH4YeCKUX M (MJIM) €CTECTBEHHBIX HAayK, M HCIIOJIb30BaTh MX B
npoeccuoHaNbHOM ASSITENBHOCTH

YMmernb

Baagers  MOIIK-1.8 (40.001 A/02.5 p.2 Tx.) [JesTensHOCTh, HampaBieHHast HA peLIeHUE
3a7iay aHAJIMTUYECKOr0 XapakTepa, MpEeANojaralolx BbIOOp M MHOroobOpasme
aKTyaJbHBIX CIIOCOOOB pEUICHUs 3ajad, ¢ MCIOJb30BaHUEM (YyHIaMEHTAIbHBIX
3HaHUH, NOTYYEHHBIX B 00JIACTH MaTeMaTHYECKUX U (MJIM) ECTECTBEHHBIX HaYK

K-2 Cnoco0eH aKTHBHO YYACTBOBATH B HMCCJIEJ0BAHNHM HOBBIX MaTeMAaTHYeCKHX
MojeJieil B eCTeCTBEHHbIX HayKax
3uarb UIIK-2.1 (06.016 A/30.6 3u.3) IIpenmeTHas o6nacTe U METOJbl MATEMAaTUUYECKOT O

MOJZICTMIPOBAHUS B €CTECTBEHHbBIX HAyKax
NIIK-2.3 (40.001 A/02.5 3n.2) OteuyecTBEHHBIH U MEXKIYHApOAHBI ONBIT B
UCCIIeIOBAHUU MaTEMaTUYECKUX MOJieleil B eCTECTBEHHBIX HayKax

YMmerb NIIK-2.6 (06.016 A/30.6 Y.1) AHanu3upoBaTh BXOJHbIE JaHHBIE NIPU ITPOBEIECHUU
UCCIIIOBAHNI MaTEeMaTHYECKIX MOJICIICH B €CTECTBEHHBIX HayKaX

Baagers UIIK-2.11 (40.001 A/02.5 Hp.2 Txa.) desTenbHOCTh, HAaNpaBiICHHAs HA pEIICHUE
3aJa4 aHAIMTHYECKOrO XapaKTepa, MperojaralolinuX BbIOOp M MHOrooOpasue
aKTyaJbHBIX CIIOCOOOB pEHICHWs 3a7ad, pPa3pa0OTKH HOBBIX MaTEMaTHYECKHX
MoJIeNei B eCTEeCTBEHHBIX HayKax

CootBercTere  0A230BOMY __VPOBHIO  OCBOEHHSI  KOMIIETEHIIUH IJIAHAPY EMBIM

pe3yabTaTaM OOYYCHUS U KPUTEPHUSIM UX OLICHUBAHUS (OI[CHKA: XOPOILIO /3aYTEHO):

OIIK-1 Crnocob0eH mpuMeHsITh (PyHIAMEHTAJIbHbIC 3HAHMA, MOJYYEeHHbIe B 00/1aCTH
MaTeMaTH4eCKUX M (WJIHM) eCTeCTBeHHbIX HayK, M HCHOJb30BATh HX B
npog¢eccCuoOHAIbHOM AeSITeJIbHOCTH



3uarb NOIIK-1.2 (40.001 A/02.5 3n.2) OteuecTBEHHBI M MEXKIYHAPOJIHBIH ONBIT B
o0acTé MaTeMaTHYeCKUX W (MJIM) €CTeCTBEHHBIX HAyK, M HCIOJb30BaTh UX B
npoecCHOHATBHON ASSITEIbHOCTH

Ymerb

Baagerr  MOIIK-1.8 (40.001 A/02.5 p.2 Tna.) desaTensHOCTh, HapaBJeHHAs HA PEILICHUE
3a/a4 aHAJMTUYECKOro XapakTepa, MpearoyiaraloinMx BbIOOp M MHOrooOpasue
aKTyaJIbHBIX CIOCOOOB pelIeHUs 3ajlad, C UCIOJIb30BaHHEM (PyHAaMEHTaJIbHBIX
3HaHUH, NOJTYYEHHBIX B 00JIACTH MaTeMaTUYECKUX U (UJIM) €CTECTBEHHBIX HaYK

IK-2 Cnoco0eH aKTMBHO YYacTBOBATh B HCCJE€JOBAHMH HOBBIX MATEeMATHYECKHUX
MoO/eJIell B eCTeCTBEHHbIX HAYKaX
3HaTh NIIK-2.1 (06.016 A/30.6 3n.3) [IpeameTHast 0061aCTh U METOJBI MATEMATHUECKOT O

MOJICTUPOBAHUS B €CTECTBEHHBIX HayKaxX
NIIK-2.3 (40.001 A/02.5 3n.2) OTe4ecTBEHHBIH W MEKIYHAPOJHBIA OIBIT B
HCCJIEIOBAHUM MAaTEMaTHUYECKIX MOJIEJIEH B €CTECTBEHHBIX HAyKax

Ymerhb UIIK-2.6 (06.016 A/30.6 Y.1) AHanu3upoBaTh BXOAHbIE JaHHBIE IPH IPOBEIECHUI
MCCJIEIOBAaHUN MaTEeMaTHUECKUX MOJIEJIEH B €CTECTBEHHBIX HayKaX

Baagers UIIK-2.11 (40.001 A/02.5 Hp.2 Tna.) desTenbHOCTb, HAaNpaBiICHHAs HA pEIICHUE
3a/la4 aHAIMTHYECKOTO XapakTepa, MpEaroyaraloimx BbIOOp W MHOroo0Opasue
aKTyaJbHBIX CIHOCOOOB pEIICHHsS 3a]ad, pa3paOOTKH HOBBIX MaTEMAaTHYECKUX
MoJienell B €CTECTBEHHBIX HayKax

CooTBeTCTBHE IIPOABUHYTOMY VPOBHHK) O0OCBOCHUSA KOMHGTGHIII/II\/'I IJIaHUPYEMBIM

pe3yabpTaTaM O0yYEHHUS U KPUTCPHUSIM UX OLICHUBAHUS (OI[EHKA: OTJIMYHO /3a4TEHO):

OIIK-1 CnocobeH mpuMeHsiTb (PyHIaMeHTAJIbHbIe 3HAHHWS, MOJY4YeHHbIe B 00J1aCTH
MaTeMaTu4yeckux u (WJIM) eCTeCTBEHHbIX HayK, W HCIOJb30BaTh HX B
npodecCHOHAIBHON AeATeJIbHOCTH

3narp MOIIK-1.2 (40.001 A/02.5 31.2) OTe4ecTBEHHBIH U MEXIYHAPOAHBIN OMBITB B 00JIaCTH
MaTeMaTHYECKUX W (WIM) €CTECTBEHHBIX HayK, M HCIOJIb30BaTh HX B
npodeccuoHanbHOM AeSTENbHOCTH

Ymernb

Baagerr HOIIK-1.8 (40.001 A/02.5 /Ip.2 Ta.) esaTenbHOCTh, HaNpaBJeHHAs HAa PELICHUE
3a/1a4 aHAJIMTUYECKOrO XapakTepa, MpeArnojiaraloux BHIOOp U MHOroodpasue
aKTyaJbHBIX CIIOCOOOB pEIIEHUs 3a/lad, C HCIOJIb30BAHHEM (DYHIaMEHTAJbHBIX
3HAHUH, MOJYYEHHBIX B 00JIaCTH MaTEMAaTHUYECKUX U (MJIM) €CTECTBEHHBIX HAyK

InK-2 Cnoco0eH aKTMBHO Y4YacTBOBATH B MCCJIEJ0BAHMUM HOBBIX MAaTeMATHYeCKHX
MojeJieil B eCTeCTBEHHbIX HayKax
3Harth HIIK-2.1 (06.016 A/30.6 3u.3) Ilpenmernas 001acTh U METOABI MATEMATHIECKOTO

MOJICTUPOBAHUS B €CTECTBEHHBIX HayKax
NIIK-2.3 (40.001 A/02.5 3H.2) OteyecTBEHHBII W MEKAYHAPOJIHBINH OIBIT B
UCCIIEZIOBAHUN MaTEMAaTUYECKUX MOJIEeNIel B €CTECTBEHHBIX HayKaX

Ymerhb NIIK-2.6 (06.016 A/30.6 V.1) AHanu3upoBaTh BXOJHBIC TaHHBIC TPU MPOBEICHUN
UCCIIEZIOBAaHUN MaTeMaTUYECKUX MOJIeNIel B €CTECTBEHHBIX HayKaX

Baagers UIIK-2.11 (40.001 A/02.5 [dp.2 Tna.) desTensHOCTh, HAaNpaBiICHHAs Ha pPEIICHUE
3a/lad aHAIMTHYECKOTO XapakTepa, MPEaIoyiaraloiux BbIOOp W MHOrooOpasue
aKTyaJIbHBIX CIIOCOOOB pelIeHUs 3ajad, pa3padOTKU HOBBIX MaTEeMaTHUYECKHUX
MoOJIeIed B €CTECTBEHHBIX HayKax

TunoBble KOHTPOJIBLHBIEC 32JAHUS HJIN HHbIE MAaTEePHAJIbl, HEO0OXOANMBbIE IS OLEHKH
3HAHWI, YMEeHHMii, HABBIKOB M (WJIM) ONBITA JAEATEJIbHOCTH, XapPAKTEPU3YIOUIMX ITalbI
(popMupoBaHus KOMIIETEHIIUI B MpoLecce 0CBOEHUS 00pPa3oBaTeIbHOM MPOrpaMMbl



10.

11.

13.

14.

15.
16.
17.

18.

Ipumepnwiti nepeuenv mem pegepamos.

MHuorosmutrtepuble  TpaH3uctopbel. IlosmeBsie  Tpan3ucropel.  MOII-cTpykTypel ¢
M30JIMPOBAHHBIM 3aTBOPOM U UX OBICTPOJICHCTBHE.
Marnerusm. MaruuTHble MaTepuaibl: JUaMarHeTUKH, MapaMarHeTukH, (eppoMarHeTHKH.
KpuBas HamarandeHHOCTH eppoMarHeTrkoB. Temmepatypa Kropu. JloMmeHHas CTpyKTypa.
OnextpoHHo-nmy4yeBas Tpyoka (DJIT). dusnueckue mporeccel B DJIT: TepMorneKTpoHHAs
OMHCCHUS, OTKJIIOHEHHE, (DOKYCHPOBKA, JIIOMUHECICHITHSI.
OcCHOBHBIE HaNpaBlIEHUs Pa3BUTUS UHTETPAIbHBIX cXeM. [lepcreKkTuBbl pa3BUTHS MUKPO- U
HaHORJIEKTPOHUKH.
[IpuHIIUTIBI TPOEKTUPOBAHUS HHTET PAILHBIX MUKPOCXEM U MUKPOIPOLIECCOPOB.
Apxutektypa Gon Heiimana n 000011eHHas CTPYKTYypa CHCTEMHOT0 OJI0Ka: MUKPOIIPOLIECCOP
(MII), mamsTs, mmHa. OCHOBHBIE XapaKTEPUCTUKH MHKporpoueccopa (MII): TexHonorus
W3TOTOBJICHUS, HAIpsDKEHUWE MUTaHUsA, 00BbeM aJpecyeMol MaMATH, pa3psIHOCTb IIUHBI
JTaHHBIX, TAKTOBAs YacTOTa, pa3paaHOCTb peructpoB. Llukin MII u ero gassl.
B3aumoneiictBue mukpomnpoieccopa (MII) u onepaTHBHOro 3alOMUHAIONIETO YCTPOMCTBA
(O3VY). Cnocobsl oOmena wuHpopmanueid mexay MII v BHEIIHMMH yCTpOWCTBAMH:
CUHXPOHHBIM, AaCHHXPOHHBIH M MOJYCUHXPOHHbIM. Pexumpel paboTshl mpoleccopa:
IpepbIBaHUE, IPAMOI TOCTYI K NaMsATH, OKUJJAHUE.
uaer u  ux ocHoBHble xapaktepuctuku (ISA, VESA, AGP, PCI, PCI-E).
MynbTunnekcupoBanue. CeBepHbIN U F0KHBIH MOCT.
Creunanu3upoBaHHbIE MHUKPOIPOLECCOPbl. MyNbTUIPOUECCOPHbIE U MHOTOSAEPHbIE
koHurypauuu. Cynep 9BM.
OO0mmas opraHu3anus MaMaTH. XapaKTePUCTUKU MaMSTH: ObICTponxelcTBUe, moTpedisemas
MOIIHOCTb, BO3MOXHOCTb JIOCTYyINa, CTOUMOCTb, EMKOCTb.
VYerpoiictBo anemenTa nuHamudeckoro O3Y. YerpoiictBo anemenTa cratndeckoro O3Y. 12.
OHepro3aBUCHMasi W DHEProHe3aBUCHMMas MaMATb. J(MHaMHYECKOe  ONEepaTHBHOE
3anomuHaromee ycrpoiictso (JJO3VY). IlpuHumnbl paOGoThl M METOABI pPEreHepaluu.
ITpumenenue JJO3Y B OBM.
[Tocrosnnoe 3amomuHaromiee ycrporctBo (II13VY). DnemeHThI Ha OCHOBE CTPYKTYp C
maBatomuM 3aTBopoM. Ctupanue uHdopmaruu. [Ipumenenue [13Y B OBM. CpaBHuUTETBHBIE
XapaKTepUCTUKU U nepcrekTuBbl pa3Butus [13Y. Onem-naMaTs.
Ponb n Mecro paznuuHblx TUnoB namsatd B OBM. IlpuHuunsl opraHuzanuu mamsiTH.
HamnpaBnenust pa3BUTHS 3alOMUHAIOIMX yCTPOMCTB. IlepcrekTMBHBIE TEXHOJIOTHH
YCTPOWCTB MAMSITH.
Omnpenenenue aiemenTa naMmstu. bucrtadbunbHocts. Tpurrepst.
Tpanzuctopsl ¢ MOII-cTpykTypoii. TpaH3uCTOpPHI C MJIaBAIOIIUM 3aTBOPOM.
Oyukiuu uHTEpdeiica BBOJa-BbIBOAA. KOHCTPYKTUBHAs COBMECTUMOCTH HHTEP(EHCOB.
YcerpoiictBo TunmaHoro unrepdeiica. Meroasr nocryma FIFO u LIFO.
WNHurepdeiic mocnenoBaTrenbHOl  cBs3u. JlyIieKcHas U MONYAYTJIEKCHAs

CBSI3b. ACUHXPOHHAsl U CHHXPOHHAs CBS3b. TUIIBI  YHUBEPCAJIbHBIX u
CrenHUalu3upoBaHHbIX UHTep(delicoB. CkopocTh mepenaun MHGOPMAIUU U DJIEKTPHUECKU e
napameTphbl.

MOI[GM. AMHJ’II/ITy,Z[HaSI, JaCTOTHasA M (1)330133;1 MOAYJIHA CHUTHAaJIaA. Hepez[aqa JaHHBIX I10

TeJ'Ie(i)OHHI)IM JIMHUSAM. CKOpOCTI) nepeaauu faHHbIX.

19.

[TpuHIUTIBEI XpaHEHHM S, 3aTTUCH U CYMTHIBAHUS HHPOPMAIIMHM HA MAaTHUTHBIX HOCUTENSAX. THUTTBI
MarHUTHBIX HOCHUTEJIEHd W MAarHUTHBIX TOJOBOK. IIpomonpHas W mormepeyHas 3anuch
undopmanuu. IlpenensHas MJIOTHOCTh 3alKMCH W CKOPOCTh JOCTyHa K 3alUCaHHON
uHpopmaruu. J[BoitHON aHTH(EeppOMarHUTHBINA ciod. BepTukanbHas 3anmuch WHGOPMaUH
Ha MAarHUTHBIX Y CKax.



20.

21.

22.
23.

Opranuzanusg HHQOpPMAlMM HAa MArHUTHBIX JUCKaxX. ['OJIOBKM, JOPOXKKH, CEKTOPBHI,
mMHApbl. CTpykTypa pabodero ciaos MarHUTHBIX JUCKOB. Dusnueckue (GaxkTopsl,
OrpaHUYMBAIOILMUE IJIOTHOCTD 3K CH.

Hcnonp3oBaHUE ONTUYECKUX SIBJICHUN JIJIS1 MOBBILIEHHS IUIOTHOCTH 3allMcy MHPOpMAIMK Ha
MarHUTHBIX HOCUTENAX. MarHUTOONTHKA.

Ontryeckas namsThb. [IpenenbHast NIOTHOCTH 3anucH HHpopMmaluu B ontuke. Koguposanue
uH(popMauu Ha onTuyeckoM KommnakT-nucke. CD u DVD texnonoruu. Blu-Ray u HD-

DVD texHonoruu. Y cTpoicTBO 3aMCHIBAEMBIX U Iepe3anuchiBaeMbIXx KoMnakT-auckoB (CD-R,
CD-RW).

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

[ToBblleHNEe MPEaeNbHON MIOTHOCTH 3amuch HH(OpManuu. MHOrOCIONHHbBIE ONTHYEeCKHE
TUcKH. TpexMepHasi onTHYecKas maMAaTh: GoTopedpakTUBHBIE U POTOXPOMHBIE MAaTEPUAJIBL.
[Tpunnumnel oToOpakeHus Bu3yaibHOI nHpopmanuu. AnpaBuTHO-IIUGPOBLIE U rpaduuecKre
(ananorosbie) MoHUTOPBI. PopMupoBanue nzodpaxxenus B DJIT, crpounas (dyepeccTpouHas
U IIpOrpeccUBHAst) U KaapoBas pa3BepTku. OToOpakeHue 1BeTa.

[lnockue  MoHWTOpBL:  KUAKOKpuctaumueckue  aucmien  (LCD),  mia3meHHbie
(razopaspsigabsie, PDP) MOHUTOpPBI, TUCIIIIEM HA OCHOBE aBTO3JIeKTpoHHOU amuccuu (FED),
OLED-gucnnen, AMOLED-nucmien.

Beon wu BeBOm wuHbopmarmu B OBM. Iludpo-anamoroBoe u aHajaoro-uudpoBoe
npeobpazoBanue. IlpuHinuner peanm3anuu. PaspsaHocts u morpemnoctu LAIT w AL
[Tonsarue o nudpoBoM MeTOI€ XPaHEHUSI U TIepejaul aHAJIOrOBOM HH(pOpMaIUH.

BBog ontrueckoro uzobpaxenus B 9BM: npubopst ¢ 3apsaoBoil csazbio (I13C). Ilpunnun
nencrteud [13C-kamepsl.

[TpuHuMIIBI OTOOPaXKEHHUS] HHPOPMALIMK HA TBEPABIX HOCUTENSIX — MPUHTEPBI U TIOTTEPHI.
AndasutHO-1IMppOBBIE U Tpaduyeckue MpUHTEpHl. MaTpudHble, CTPYWHBIE, Ja3epHbIe U
CBETOAMOHBIE NPUHTEPHL. [|BeTHAs meyats.

MeTozapl KonupoBaHus HHPOPMAIIHH: aMIUTHTYAHAS, (Da30Bast U YaCTOTHAST MOYJISIIHSI.
[IpenenbHble pa3Mepsl, ObICTpONEWCTBHME M HHepro3arpaThl. HaHOTEXHOJOrMM W HOBBIE
MaTepHalbl.

BbluncneHns B «KJIaCCHUYECKHUX» U «KBAHTOBBIX» KOMIIbIOTEpax. bBHUTBI H KyOWTBHI.
«KBaHTOBBIE» aNITOPUTMBI.

OOmas cxema KBaHTOBOI'O KOMIIbIOTEpAa. BO3MOXHOCTH M NEPCHEKTUBBI NPUMEHEHUS
KBAHTOBBIX KOMIIbIOTEPOB.

ITocrpoenue xBaHTOBOrO KoMmbloTepa. KorepeHTHOCTh cocrosHuM. (OcCOOEHHOCTH
«KBaHTOBBIX» BBIYMCIIEHU. Pa3pylieHne KOTrepeHTHOCTH KaK HMCTOYHHK OLIMOOK MpHU
«KBAHTOBBIX)» BBIUUCIICHUAX U UX KOPPEKLIUS.

OCOOEHHOCTH ONTHUYECKUX MHU(PPOBBIX YCTPOMCTB. BO3MOXKHOCTH ¥ TEPCHEKTUBHI
ONTUYECKOT0 KOMIBIOTEPA.

[lepcriekTHBHBIE HANIpaBIEHUS PA3BUTHUSI MUKPO- U HAHOAJIEKTPOHUKH.

3ayeTHO-IK3aMEeHAIMOHHbIE MATEPHAJIBI IJISI IPOMEKYTOUHOM aTTecTalluM (3a4eT)

Ilepeuens 6onpocos, 6biHOCUMBIX HA 3a4em
1. Kpatkue cBeqeHMs U3 KBAaHTOBON MEXaHUKH.

OnextpoHsl. Bonnsl ne bpoiinsa. CooTHoueHne HeonpeaeneHHocTi. BonnoBas ¢pyHkuus.

2. CHGKTp QJICKTPOHHBIX COCTOSIHMH B aToOMax, MOJICKYJIaX U KpHUCTaJlIaXx.

qaCTI/IHa B O}IHOMCpHOﬁ HOTCHHI/I&J’IBHOI‘/'I aMe. ATom BOAOpOaA. CHCKTp QJICKTPOHHBIX COCTOSIHUH

aToOMa BOAOpOAaA. 3HepI‘€TI/I‘-ICCKI/IC COCTOSAHHA DJSJICKTPOHOB B MHOI'O3JICKTPOHHBIX aTOMax.

KBanToBBIE uMCia. DineKTpoHHBIE 000104kH. Bunabl xumuueckoil cBsizu. [loHsTHE O 30HHOU



CTpyKType TBepabIX Ten. IlpuHuuI pas3zneneHuss BELIECTB HAa MPOBOJHUKU (METaslIbl),
MOJIYTIPOBOAHUKYU U U30JSTOPHI (AUIIEKTPUKH).

3. DAEeKTpOnpOBOIHOCTb TBEPABIX TEI.

Mogenb 3nekTpoHHOro Tra3za. KBaHTOBass Mojeib BJIEKTPONPOBOJHOCTH. TpexMepHbIN
MOTEHUHAIbHBIN SIUK. JHeprust @epmu. OueHka yncaa cocTosHUM. [[10THOCTD SHEpreTuy eCKuX
COCTOSIHUH.

4. Pacnpenenenue @epmMu. DIEKTPOHBI U IBIPKH.

KomnuecTtBo 271eKTpoHOB B 30HE MpoBoArMOcTH. CoOCTBEHHas: KOHIIEHTpaIusl HOCUTesel 3apsaaa
B MIOJyNIPOBOAHMKE. Y poBeHb DepMU B OECITPUMECHOM TOTYTIPOBOAHHKE.

5. CoOcTBeHHas U MpUMecHas MPOBOJUMOCTD MOy POBOIHUKOB.
[TomynpoBonHuku n- u p-tumna. IlomoxkeHune ypoBHs PepMu B DIEKTPUUECKH HEUTPAIBHOM
MOJYNPOBOAHUKE. TEXHOIOTUH JIETMPOBaHUS MOTYIPOBOJTHUKOB.

6. /JIBmxeHnue cBOOOAHBIX HOCHTENEH 3apsia B METAJIax M IMOJYNPOBOJAHUKAX.
[TonmynpoBoJHUKM B MHMKpPOAJIEKTpOoHMKEe. Hocurenn 3apsna B INOIYIPOBOIHHUKE.
Hpetidossiii Tok. Auddy3nonnsiit Tok. 3akon Oma. YpaBHEHHE HETIPEPHIBHOCTH.

7. O1€KTPOHHO-IBIPOYHBIE IEPEXOBI U UX XaPAKTEPUCTUKHU.
KoHTakTHBIE SBJICHUSA HA I'PAaHULE JBYX IOJIYNPOBOAHUKOB. DJIEKTPOHHO-IBIPOYHBIN NEPEXON.
Pacuer mons u norenumana. Hlupuna 3anuparomero ciosi. Beicota norennuansHoro 0apnepa.
Nuxekuuss M SKCTpAaKUMs HEOCHOBHBIX HOCHUTENEW 3apsana B p-N-niepexone. BoabrammepHas
XxapakTepuctuka. Bwuuabl  mpo6oeB. IloaynpoBomHukoBbie  auoabl.  JuddepeHnnansHoe
COIpOTUBIIEHHE P-N-TiepexooB. bapsepHas eMkocTh p-nN-nepexoxaa. Juddy3uonnas emxkocTs p-
n-nepexoxa.

8. Jlpyrue BUabI KOHTAKTOB.

KonTakT MeTam — moiaynpoBogHuK. OMu4eckue KOHTaKThl. KOHTaKT MeX 1y MOy pOBOAHUKAMU
OJTHOT'O TUIA MPOBOIUMOCTH. I 'eTepornepexoabl.

9. bunonspHble TPAaH3UCTOPHI.

B3aumopeiictBue IByX OJIM3KOPACIONIOKEHHBIX 3JEKTPOHHO-IBIPOYHBIX NepexonoB. IIpuHuun
paboTHI OGUIIONAPHOTO TpaH3UCTOPa. BUIbI OUIOSPHBIX TPAaH3UCTOPOB. PONIb TOKA yTEUKN MEKITY
KOJIJIEKTOPOM U 6a30ii.

10. Pexxumbl pabOTHI M CXEMBI BKIFOUEHUST OUTIOJIIPHBIX TPAH3UCTOPOB.

Pexxumbl paboThl. OCHOBHBIE CXEMbI BKIIOUEHMSI. Y CHJIEHHE TOKa U HanpsbkeHus. Cxema c oOuieit
0a3oiil. Cxema ¢ oOumM sMuTTEPOM. CXEMa ¢ OOIIUM KOJIIIEKTOPOM.

11. TToneBbie TPAaH3UCTOPHI.

[Tpunuun paGoThl MOJEBBIX TPaH3UCTOPOB. Bubl monessix Tpan3ucropos. Flash — mamsare

12. Jlorundeckue GyHKIHH
IIpencraBieHue NOruuecKux Hyaed n enuHul. IlonoxkuTenbHas u oTpULIaTENIbHAS JIOTUKH.
WHuTerpasibHble TOTHYECKUE 3JIEMEHTHI.

13. Tpansucropusie noruku PTJI, TTJI, U2J1. [TapaMeTpsl JIOTUYECKHUX DIIEMEHTOB.

Cymmarop.

14. VarerpanbHble TPUTTEPHI
RS-tpurrep: npunnun padotsl, Tabauna uctuaHoct; RST-tpurrep, T-tpurrep, JK-tpurrep.

15. 3anomwuHarome ycTporcTBa
O3V, II3Y. Buemnue 3Y. @DeppomarnHetvku. JlomeHHbIE CTpyKTypbl. Marautasie 3V.
Maruutoontuueckue 3Y. Ontuueckue 3Y.

4.2 MeToanueckue MaTepuaibl, onpeaessilonme Mpoueaypbl OeHUBAHUS 3HAHUM,
YMEHHH, HaBBIKOB M (MJIHM) ONbITA [JeATEJbHOCTH, XAPAKTEPU3YHIUUX ITaNbl
dopmMupoBaHus KOMIETEHIUI



MeToauueckue PECKOMECHAANHUHU K CIa4Ye 3a4eTa

Kpumepuu evicmaenenus oyenox OneHka
«3aumeHo»:

— IOCTATOYHBIN 00bEM 3HAHUM 110 TUCHUILINHE;

- YCBOEHHE OCHOBHOM JIUTEPATYPhl, PEKOMEHIOBAHHON Y4eOHOM MpOrpaMMoi;

— YMEHUE OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSX, KOHIEMIIMUIX U HAMIPaBICHUSAX
MO JUCILUIIJIMHE U 1aBaTh UM OLICHKY;

— UCIOJIb30BAaHUE HAYYHOM TEPMHHOJOTMH, CTHJIMCTUYECKOE M JIOTMUECKOE
U3JI0KEHHE OTBETA Ha BOIPOCH], YMEHHUE JeNIaTh BBIBOJBI 0€3 CYIIECTBEHHBIX OIIMOOK;

— BJIAQJICHUE HUHCTPYMEHTapueM ydeOHOW JHUCLUUILIMHBI, YMEHHE  €ro
UCIOJIb30BaTh B PEIICHUHU THIOBBIX 33]1a4;

— YMEHHE pellaTh CTaHJapTHHIE 3a/1a4y;

— aKThBHasi paboTa Ha IJIA0OPATOPHBIX 3aHATHUIX, JOCTATOYHBIM YpPOBEHb
UCIIOJHEHUs MHIMBUIyalIbHOTO 3aaHus (pedepar, KOHTposbHas padoTa);

— JIOCTaTOYHBIH  YpOBEHb C(OPMHUPOBAHHOCTU 3asBIEHHbIX B paloueit
nporpaMMme komnereHuu. OueHka «HnezaumeHnoy:

— (parMeHTapHbIe 3HAHUSI 10 TUCLUIINHE;

— 3HAHME OT/AENbHBIX HCTOUHUKOB, PEKOMEHOBAaHHBIX y4E€OHOM ITporpamMm oil 1o
JTUCLUILINHE;

- MPOMYCK OOJIBIIIOTO YK CIIA 3aHATHH, ITACCUBHOE IMOCCIEHUE 3aHSTHI,

— HEYMEHHE pelaTh CTaHAapTHHIE 3aa4H;

— HEYMEHHE M CIO0JIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

— paboTta Ha 1a00pPaTOPHBIX 3AHATHUSX,

— HEHCIIOJIHEHNE WM HU3KUN ypOBeHb (HaJIM4yKe rpyObIX OMIMOOK) UCHOTHEHUS
WHIIMBHUAyaTbHOTO 3a1aHus (pedepaT, KOHTpoIbHAs paboTa);

— HU3KHA ypOBEeHb CPOPMHUPOBAHHOCTH 3asBICHHBIX B pabodell mporpamme
KOMIIETEHLIH.

OrneHo4HbIE CPENCTBA 115l MHBAJIUOB U JIUL C OFPaHUYEHHBIMHU BO3MOKHOCTSIMH 37]0POBbSI
BBIOMPAIOTCS C Y4€TOM UX MHIMBHUIYaJIbHBIX NCUXO(PU3NUIECKUX OCOOEHHOCTEH.

- Y He0OXO0IMMOCTH MHBAJIMJIAM U JIMLIAM C OI'PAHUYEHHBIMH BO3MOXHOCTSIMHU
3J10pOBbS IIPEJOCTABIIETCS JOMOIHUTEILHOE BpEMs IS TIOATOTOBKU OTBETA Ha DK3aMEHE;

- IPU IPOBEIEHUU MTPOLIEIYphl OLIEHUBAHUS PE3yJIbTATOB 00yUYCHUs] HHBAINIOB
U JIUL C OIPaHUYEHHBIMH BO3MOXHOCTSIMHU 3[J0POBBS IIPEAYCMaTPUBAETCS UCIOJIb30BAHUE
TEXHUYECKUX CPEICTB, HEOOXOAUMBIX UM B CBSA3H C UX UHAUBHUAYAJIbHBIMU OCOOCHHOCTSIMU;

- IpU HEOOXOAMMOCTH JUIsl 00YYarOIIMXCSl C OTPaHUYEHHBIMU BO3MOKHOCTSIMU
3I0POBbsl M MHBAJIUIOB IpoOIleypa OLIEHUBAHUS Pe3yJbTaTOB OOYyYEHHS IO JTUCLHILIMHE
MOJKET MMPOBOJUTHCS B HECKOJIBKO ITAIIOB.

[Tpouenypa OIeHHBaHUS PE3yJIbTATOB OOy4YEHHs] MHBAJIMIOB U JIMI[ C Or'PAHUYECHHBIMH
BO3MOKHOCTSIMH 37I0POBbSI 10 AUCIHUILUIMHE PEeIyCcMaTpUBaET MpeaocTaBieHne HHPOopMalu B
(dopmax, aanTUPOBAHHBIX K OTPAHUYECHUSAM HMX 370POBBS U BOCIIPUATHS HH(POPMALIUU:

s i ¢ HapyleHUs MU 3pEHHUS:

- B meyaTHoW ¢opMe YBETMYEHHBIM mIpudToM, — B (opMe 3JIEKTPOHHOIO
JIOKyMEHTA.
Jns v ¢ HapyLIEeHUsAMH cllyxa:
— B IleyatHoi (opme,
— B (hopMe AIIEKTPOHHOI' O IOKYMEHTA.



Jlyist TvIn ¢ HapyIICHUSIMU OTIOPHO-ABUTATEIBHOTO alllapara:
— B IleyaTHOU (opme,
— B (hopMe DIIEKTPOHHOTO JIOKYMEHTA.
JlaHHBIA TEepedyeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHTCHTA
00yYaroIIMXCS.

5. Ilepeyenn yueOHOM JuTEepaTyphl, HHGOPMAIMOHHBIX PECYPCOB U
TEXHOJIOT Uil

5.1 Y4eOHnas aureparypa
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2023. — 580 C. — (Bbiclwiee obpasoBaHue: Bakanaepwuar). - URL:
https://znanium.com/catalog/product/1912429 . — Pexkum poctyna: no noanucke. —ISBN 978-5-16-
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https://urait.ru/bcode/512850 . - Pexum goctyna: ana aBTopus. nosb3osartenei. - ISBN 978-5-534-03515-
5. - TEKCT : 91EKTPOHHbI.

4. Hosoxwunos, Oner MNeTpoBMY. INEKTPOHUKA N CXEMOTEXHUKA : y4ebHMK ana By3oB : B2 4. 4.1 / O. .
Hosoxunos. - Mockea : [Opait, 2023. - 382 <c. - (Bbicwwee obpasoBaHue). - URL:
https://urait.ru/bcode/512849 . - Pexxum goctyna: 414 aBTopu3. nosb3osartenei. - ISBN 978-5-534-03513-
1. - TeKCT : 3NEeKTPOHHbIN.

5.2. Ilepuoanyeckas JiuTeparypa
1. BectHuK CaHkT-leTepbyprckoro yHMBepcuteTa. MNpuKknagHas matemaTuka.MHbopmaTuKa. Mpoueccol
ynpasneHusa. - URL: https://dlib.eastview.com/browse/publication/71227
2. BecTHUK MocKkoBcKoro yHusepcuTeta. Cepua 15. BblumcantenbHaa matemaTmka n KnbepHeTtuka .- URL:
https://dlib.eastview.com/browse/publication/9166

5.3. UuTepHeT-pecypchl, B TOM YHCJIe COBpeMeHHbIe TPogecCHOHAIBHBIE 0a3bl JAHHBIX H
HH(OPMALMOHHBIE CIPABOYHbIE CHCTEMbI

JIeKTPOHHO-0MOnoTeunble cuctemMsl (IBC):
IBC «FOPAMT» https://urait.ru/
IBC «YHUBEPCUTETCKASI BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
9BC «BOOK.ru» https://www.book.ru
IBC «ZNANIUM.COM» www.znhanium.com
I3BC «JIAHbB» https://e.lanbook.com

IIpodeccnonaibHbie 02361 JaHHBIX

Scopus http://www.scopus.com/

ScienceDirect https://www.sciencedirect.com/

Kypuaasl uznareancrBa Wiley https://onlinelibrary.wiley.com/

Hayunas 3;1exkTponHas 6ubaunorexka (HIb) http://www.elibrary.ru/

IMotHOTEKCTOBBIE APXUBBI BeAYIIHX 3aMaJHbIX HAYYHBIX )KypHA/I0B HAa Poccuiickoii miiargopme
Hay4HbIX )kypHagaoB HIUKOH http://archive.neicon.ru

Springer Journals: https://link.springer.com/

Springer Journals Archive: https://link.springer.com/

Nature Journals: https://www.nature.com/
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https://link.springer.com/
https://www.nature.com/siteindex/index.html

Springer Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols

Springer Materials: http://materials.springer.com/

Nano Database: https://nano.nature.com/

Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/
"JlekTopuym TB" http://www.lektorium.tv/

Yuusepcurerckast uHpopmanuonnas cucrema POCCHUS  http://uisrussia.msu.ru

HNudopManuoHHbIe CIPABOYHbIE CHCTEMBI

KoncyasranT Iliroc

Pecypchl cBoGOIHOTO T0CTYNA

Ku6epJlennnka http://cyberleninka.ru/;

MuHHMCTEepCTBO HAYKH U BbIciIero oopasosanus Poccuiickoii ®@exepanun
https://www.minobrnauki.gov.ru/;

Denepanbublii noprai "Poccuiickoe oopazoBanue' http://www.edu.ru/;

Hudopmanuonnas cucrema "EquHoe 0kHO 10cTyna K o0pa3oBaTeibHbBIM pecypcam'
http://window.edu.ru/;

Ennnas kosexkunsi uudgpoBbIX 00pa3oBaTe/ibHbIX pecypcoB http://school-collection.edu.ru/ .
IIpoexkT 'ocynapcTBeHHOT0 MHCTUTYTA pycckoro sizbika uMenu A.C. [lymkuna "O0pa3oBanne
Ha pycckoM'" https://pushkininstitute.ru/;

CnpaBovHo-nH(pOPpMaMOHHBIN MopTaa ""Pycckuii A3bIK" http://gramota.ru/;

Cay:x0a TeMaTHYeCKHMX TOJKOBBIX cJI0Bapeii http://www.glossary.ru/;

CJoBapu ¥ 3HIUKJIONEANH http://dic.academic.ru/;

OopaszoBarenbHblii moprana "Yuebda' http://www.ucheba.com/;

3akononpoexTt ""O0 oOpazoBannu B Poccuiickoit @enepanun". Bonpockl u oTBeTHI http://xn--
273--84d1f.xn--plai/voprosy i otvety

CoOcTBeHHBIE JJIEKTPOHHBIE 00pa3oBaTe/ibHbIe U HH(popMannonHbie pecypebl Kyol'yY

1. DJIeKTPOHHBIH Karajaor Hayunoii OndmoTeKkn KyoI'yY
http://megapro.kubsu.ru/MegaPro/Web

2. DJIeKTPOHHast Onbmorexka TPYAOB YYeHbIX KyoI'Y
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. Cpena MoayJIbHOTO TMHAMUYECKOT0 00yueHus http://moodle.kubsu.ru

4. ba3za y4yeOHbIX IUIAHOB, Y4YeOHO-METOAMYECKHUX KOMILIEKCOB, NYOJUKAIUA H
KOH(pepeHumii http://infoneeds.kubsu.ru/

5. bubauoreka  uHPOPMANMOHHBIX  pecypcoB  Kadeapbl  HHPOPMAUMOHHBIX
o0pa3oBaTeJbHBIX TEXHOJOTHIA http://mschool.kubsu.ru;
6. DJyIieKTPOHHBIN apxuB 10KyMeHTOB KyOoI'Y http://docspace.kubsu.ru/

7. DneKTpPOHHble obpasoBaTenbHble pecypcbl Kadeapbl MHGOPMALMOHHBIX CUCTEM U TEXHONOTUIA
B ob6pasoBaHun KyblY u HayuyHo-meTogmueckoro KypHana "LUKOJIbHbIE TrOAbl"
http://icdau.kubsu.ru/
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6. MeTonnueckue yka3aHusi sl 00y4aloIUXcs M0 OCBOEHUIO JUCIUIIMHBI

(MomyJis)
ITo kypcy npenycMOTpEeHO MPOBEACHHE JIEKIMOHHBIX 3aHSITUM, Ha KOTOPBIX JA€TCs OCHOBHOM
CHUCTEMaTU3UPOBAHHBII MaTeprall U MPAaKTUUYECKUX 3aHIATUM, HA KOTOPBIX CTYAEHTHI IPUMEHSIOT
MOJYYEHHbIE TEOPETUYECKUE 3HAHMS K PEIICHUI0O KOHKPETHBIX 3aJady. YPOBEHb YCBOEHUS
TEOPETUYECKOr0 MaTeprUalia MPOBEPSAETCA NOCPEICTBOM OIIPOCa IO OCHOBHBIM BOIIPOCaM TEMBI U
pe3yJibTaTaM BbIOJHEHUS UHANBUIYAJbHBIX U TPYIIOBBIX MPAKTUYECKUX 3aTaHUMH.

I[Ipu wu3yuenun kypca «Dusznueckue OCHOBBI mocTpoeHuss IOBM» HeoOxoammo
AKTHBU3UPOBATh OCTATOYHBIE 3HAHMS CTYACHTOB 1O TAaKUM JUCIMIUIMHAM, Kak (U3UKa H
ApXUTEKTYpa KOMITBIOTEPOB.

Heo0xonumMo 0OTMETUTh MPAKTHYECKYI0 3HAYMMOCTh COOTBETCTBYIOIIUX TPo0eM, 00paTUTh
BHUMaHUE Ha TpeOOBaHUs, MPEIbSBISIEMblE K COBPEMEHHOMY CHEUHAIUCTY — MPUKIATHOMY
MaTeMaTUKy, MOSICHUTh HEOOXOIUMOCTh HCIOJB30BAHMS TOJYYCHHBIX 3HAHUM TPH WU3YYCHUH
NOCJIEAYIOUIMX CIIEHUAIbHbBIX KYpCOB.

BaxkneiimMm 3Tanom Kypca sIBISIETCS CaMOCTOSITENIbHASI paboTa 1Mo AU CHUTIIINHE.

Llenpto caMOCTOSATENBHOM pPaOOTHl ABIAETCA YrayOJeHWE 3HaHHWM, MOJyYeHHBIX B
pe3yibTaTe ayIUTOPHBIX 3aHSATUN, BRIPAOOTKA HABBIKOB MHMBHUAYyaIbHONW PaOOTHI, 3aKpeIICHIE
HaBBIKOB, C(OOPMUPOBAHHBIX BO BPEMSI MPAKTHUIECKUX 3aHATUH.

Pazoenvt oucyunnunsl, ginocumvle Ha CaMOCMOAmMeNbHOe U3yueHue
1. Texuonoruu co3panus UC, BUC u CBUC
BrinonHeHne Torudeckux onepanuii Ha 6a3e MmoayrnpOBOAHUKOBBIX TPHOOPOB.
AmnanoroBas u nudpoBas 06padoTka HHOpPMAIUH.
HelipocereBble apXUTEKTypbl KOMIIBIOTEPOB.

ok w

[TapaniensHble apXUTEKTYPbl KOMIIBIOTEPOB.

6. CeteBble TexHonoruu. Tononorus. Buasl muuuit cBsi3u. OCHOBBI Iepeiayyl CUTHAJIOB
I10 JIMHUSAM CBSI3U

B ocBoeHuM AMCHUIUIMHBI MHBAJIUAAMM U JIMLIAMHU C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU
3I0pOBBSl OOJBIIOE 3HAUCHHWE HMEeT HHAMBHAyalbHas y4deOHas pabora (KOHCYNbTalluu) —
JONOJIHUTENIBHOE Pa3bsiCHEHHE y4eOHOro MaTepuaia.

WuauBuayanbHble KOHCYJbTallMM IO IPEeIMEeTy SBJSIOTCS BaXKHBIM  (aKTOpOM,
CIOCOOCTBYIOLIMM MHIAUBUAYATU3alMK O0Y4EHHsI U YCTaHOBJIEHHUIO BOCIIUTATEIBHOIO KOHTAKTa
MEXJy I[pernojaBaTelieM U O00y4aloUMMCsT HWHBAJIMIOM HWJM JIMIOM C OrpaHUYEHHBIMU
BO3MOXKHOCTSIMHU 3710POBBSI.

7. MarepuajibHO-TeXHHYECKOe o0ecrnedyeHHne Mo AUCHUILINHE (MOLYJIIO0)
[Io BceM Buaam yueOHOH AESITENBLHOCTH B paMKax IUCLMIUIMHBI HCHOJB3YIOTCS ayJUTOpHH,
KaOMHETHI U JJaOOpaTOPUH, OCHAIIICHHBIE HEOOXOJUMBIM CIIEIIUATM3UPOBAHHBIM U JJA00PATOPHBIM
000pyI0BaHUEM.

Ne HaumeHoBaHue cnienMaJdbHbIX IOMEIEHUH 1 Homepa ayauropuii / kabuHeTos
MOMEIeHUH 1JIs1 CAMOCTOSATEILHOM padoThl
1. | yueGHbIe ayIUTOpPUHA IS TIPOBENICHUS 501,502,503,505,506,507,508, 509,
3aHATHHN JEKIIHOHHOIO TUIIA 510,513,514
2. | yueOHBIC ayIMTOPUU  JUJIs1  TIPOBENICHUS 501,502,503,505,506,507,508, 509,
3aHATHI CEMHUHAPCKOTO THUIIA 510,513,514
3. | KommbroTepHsbie Ki1acchl ¢ BEIXOJ0M B IHTEpHET 503,509,510




yueOHbI€ ayAUTOPUH JUIsI BBIOIHEHUS HAyYHO —
UCCJIEZIOBATENLCKON  pabOThI (KypcoBoro
MPOEKTUPOBAHUSA)

Kabuner KypCOBOTO

MPOEKTUPOBAHUSA (BBIMTOTHEHUS

KypcoBbIX paboT) - Ne 503, Ne509,
Ne 510

O6opynoBanue: MYJIbTUMETUWHBIN
MPOEKTOP, JKpaH, TMEPCOHAIBHBIC
KOMIIBIOTEPHI, Yy4yeOHass MeOernb,
Jocka yueOHast, Beixop B IHTepHeT,
yueOHO-HATJISAHBIC mocoous
(TemaTuueckue WJUTIOCTPALIHH),
MIPUHTED, Mpe3eHTaluN
ANIEKTPOHHOM HOCHTEIIE,
CIUIMTCHCTEMA

Ha

yueOHbIE ayIUTOPUHU JIJI1 CAMOCTOSITENIbHON padoThI, C
paboyMMM MeCTaMH, OCHAIlEHHBIMH KOMIIbIOTEPHOMN
TEXHUKOW ¢ MOAKJIOYeHHeM K cetu «lHTepHeT» M
obOecrieueHueM  HEOrPaHWYEHHOro  JIoCTyma B
3JIEKTPOHHYIO MH(POPMALIMOHHO-00Pa30BaTEIbHYIO
Cpely OpraHM3aluu Uil KaXaoro oOyuaromierocsi, B
COOTBETCTBHU C 00BEMOM H3Yy4aeMbIX AU CLIUILIUH

KabOuner CaMOCTOATEILHON

padoTsl - Ne 504, Ne 509, Ne510

JJIA

Ob6opynoBanue: NepCOHANbHbIE
KOMITBIOTEPBI, ydeOHas MeOelb,
JocKa yueOHasi, BbIxo/ B MIHTepHeT

HccnenoBarensckue nabopaTopuu (ueHTpoB),

OCHAUIEHHbIE JJAOOPATOPHBIM 000PY10BAaHUEM

Komnerorepusii kiace Ne 510

MYJIbTUMEIUITHBII MIPOEKTOP,
JKpaH, IIEPCOHAJIbHBIE
KOMIIBIOTEPHI, YydyeOHas MeOenb,

JIOCKa yueOHasi, BEIXOJ B
WuTepHer, HarisgHble MOCOOUS.

CeteBoe obopynoBanue CISCO
(MapIpyTH3aTOphl, KOMMYTATOPHI,
19-tu q10MIMOBBIN ceTeBOM MIKad)

CIININT-CUCTEMA, CTCH

«Apxutektypa [19BM»

y4eOHBIC ayJUTOPUU TPYIIIOBBIX U UHIUBUTYTBHBIX
KOHCYJIbTalIu i

Ne508

O6opynoBanue: TEpPCOHAIBHBIN
KOMIIbIOTEp, yueOHass  MeOelb,
JOCKa yueOHas, y4eOHO-HATJIsIHbIC
nocooust (TemMaTHueckue
WUTIOCTpAllMK), CKaHep, JI0CKa
MarHUTHO-MapKEpHasi, CTEIUIAXH C
y4eOHOM U epUOIUIECKOM

JUTEPATYPOU
[Tomemenne nns xpaneHus u mpodumaktuueckoro | [Tomemenne Ne 511, [Tomemnenne
o0CITy)XHBaHUS y4eOHOTO 000PYIOBAHUS No 516, Ilomemenune Ne 517,

ITomerienue Ne 518

yuyeOHbIE ayAUTOPUM JJs TPOBENCHUS TEKyIleH u
MPOMEXYTOUYHOU aTTECTALUU

501,502,503,505,506,507,508, 509,
510,513,514




