MUHUCTEPCTBO HAYKH 1 BBICILIET'O OBPA30OBAHVS POCCUMCKOMN ®EJIEPAIINN

®EJIEPAJIBHOE I'OCYJIAPCTBEHHOE BIOJI’KETHOE OBPA3OBATEJIBHOE
YUPEJKIEHUE BBICIHIETO OBPA3OBAHUS
"PAISAHCKHUI TOCYIAPCTBEHHBIN PAIMOTEXHUYECKHW YHUBEPCUTET
NMEHH B.®. YTKUHA"

COI'JTACOBAHO YTBEPXAIO
3aB. BeIIyCcKaromien kadeapot [Ipopexrop o YP
A.B. Kopsuko

dopMuUpoBaHHE U 00PA00OTKA ONITHYECKUX CUTHAJIOB

pabouas mporpamMma JUCHUTUIMHBI (MOTYIIs)

3akperuieHa 3a Kaenpoi PaguoTeXHHYECKHX CHCTEM
VYueOHsIit m1aH z11.03.01_22 00.plx
11.03.01 Pagnorexuuka
Kamnpuxars O0axajiaBp
Dopma 00ydeHHs 3a04Hast
OO6mast TpyJ0EMKOCTh 33ET
PacnpenesieHue 4acoB AMCIUTIMHBI IO Kypcam
K 5
e — Uroro
Bun 3anarui VII PII
Jlekuun 8 8 8 8
JlabopartopHbie 6 6 6 6
[Ipaktuueckue 4 4 4 4
Wuas KOHTaKTHAS 0,25 (0,25 (0,25 10,25
pabora
Uroro ayn. 18,25 | 18,25 [ 18,25 | 18,25
KonraktHas padora | 18,25 | 18,25 [ 18,25 [ 18,25
Cawm. pabora 76 76 76 76
Yacel Ha KOHTPOJIb 3,75 (3,75 (3,75 |3,75
KontponsHas 10 10 10 10
paboTa 3a04YHUKH
Hroro 108 |108 |[108 108

r. Psa3ann



IIporpammy coctaBun(u):

K.m.H., 00y., Ocoxun Braoumup Cmenanoguu

Pabouvas mporpamMmma JUCIATUTHHEL
®opmupoBaHne 1 00padoTKAa ONTHYECKUX CUTHAJIOB

paspaborana B coorBercTBru ¢ ®PI'OC BO:

OI'OC BO - 6akanaBpuart o HanpasieHuro noarorosku 11.03.01 Paguorexnuka (npuka3 Munobpuaayku Poccuu ot 19.09.2017 1.
Ne 931)

COCTaBJICHAa Ha OCHOBaHHMHU y4eOHOTO IITaHa:
11.03.01 Paguorexuuka
YTBEPKIIEHHOT'O YYE€HBIM coBeTOM By3a oT 28.01.2022 npotokon Ne 6.

Pabouas mporpamma ogoOpeHa Ha 3aceqaHuu Kadeapsl

PagnoTrexHHYEeCKHX CHCTEM

[Ipotokon ot 30.06.2022 r. Ne 12
Cpox petictus nporpammsl: 2022-2027 y4.r.
3aB. xadenpoit Komenes Butanuii iBaHoBHY



Buzuposanue PII/| nJ1s1 MCIOJIHEHHMA B 04epeTHOM Y4eOHOM roay

Pabouast mporpamMma nepecMoTpeHa, 00cykIeHa i OX00peHa uis
ucrioneHus B 2023-2024 yueOHOM rony Ha 3acefaHuu Kadeapsl
PapnoTexHnuecKHx cucTeM

[Iporokonm or 2023 1. Ne

3aB. kadeapoit

Buzuposanue PII/| nJis1 MCIOJIHEHHMA B 0YepeTHOM Y4eOHOM roay

Paboudas mporpamma nepecMoTpeHa, 00CyKIeHa U 0no0peHa IS
ucnoiaaeHus B 2024-2025 yue6HOM IOy Ha 3aceIaHuu Kadeapol
PaanoTeXHMYeCKHX CHCTEM

[Iporokonm or 2024 1. Ne

3aB. kadenpoi

Buzuposanue PII/] nJis1 MCIOJIHEHHUS B 0YepPeTHOM Y4eOHOM roay
Pabouast mporpamMma nepecMoTpeHa, 00cykaeHa 1 OX00peHa JUIs
ucnoinHeHus B 2025-2026 yyeGHOM Toay Ha 3aceIaHuu Kadeapbl
PaguoTexHnyecKux cucTeM

[Iporokonm oT 20251. Ne

3aB. kadeapoit

Buzuposanue PII/] 1Jisi MCIIOJIHEHHUS B OY€EPETHOM Y4eOHOM roay

Pabouas mporpamma nepecMoTpeHa, 00cyxIeHa 1 ogo0peHa st
ucnonHenust B 2026-2027 yuyeOHOM rofly Ha 3acejaHuH Kadheapbl

PaanoTrexHMYeCKHX CHCTEM

[Iporokom or 2026 . Ne

3aB. kadeapoit




1. IEJTM OCBOEHHUSI JUCLHUILIUHBI (MOIYJIST)

1.1

JluciMIuinHa petHa3HadYeHa A7l pACCMOTPEHHMS B HEOOIBIIOM 00eMe OCHOBHBIX BOIIPOCOB, OTHOCSIITUXCSA K OCHOBaM
(dbopmupoBaHUsa U 00PaOOTKH ONTHUYECKHX (Ja3epHBIX) CUTHAJIOB, a TAKKE K MPUHIUIAM IOCTPOSHHUS JIa3ePHBIX CHCTEM
Pa3IMYHOrO Ha3HAUYCHUSI, UCIIOIb3YEeMbIX B PaJHO3IEKTPOHUKE.

1.2

33.,[[3.‘{3 HU3YyUCHHSA TUCHUIITIMHBI COCTOUT B KOMIUIEKCHOM IOATOTOBKE 6a1<aJ1aBpa, npe€aAHa3HAYCHHOIO 11 pa6OTLI Ha
MPOMBINUICHHBIX MIPESANPUATUAX, B HAYYHBIX, KOHCTPYKTOPCKUX W IMPOCKTHBIX OPraHu3anuiax B ICPBUYHBIX JOJDKHOCTAX, a
TaKX€ B HAYYHBIX U TPOCKTHO-KOHCTPYKTOPCKUX OPTaHU3ANMNAX B IEPBUYHBIX JTOJIKHOCTAX.

2. MECTO JMCHHHUIIJIMHBI (MOAYJIS) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMABbI

Luxn (paszen) OIT: | b1.B
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TpeGoBaHus K NpeIBAPUTETbHON MOATOTOBKE 00y4aIOIIErocs:

2.1.1

IeTepocTpyKTypHas ONTOICKTPOHUKA

2.12

KOMHJ’IGKCHpOBaHI/IC MpueMo-nepeaarommnx CUCTEM

2.1.3

MuKpOnpoLEecCOpHbIE CUCTEMBI

2.14

MHorokaHaJlbHbIE npueMonepeaarommnue CUCTEMbL

2.1.5

O6paboTka ayauoBuaeonH(popMaIim

2.1.6

Onruka u GOoTOHNKA HAHOCTPYKTYP

2.1.7

OHTPIKO-Z).HGKTpOHHBIe CHCTCMBI

2.1.8

OHTPIKO-&TICKTPOHHLIC CHUCTEMBI

2.1.9

OnTuueckue ycTpoiicTBa B paiHOTEXHUKE

2.1.10

OnTHyecKre yCTpoiicTBa B paIHOTEXHUKE

2.1.11

OCHOBEI TCICBUACHUA U BUACOTCXHUKHU

2.1.12

IIpoektupoBanne GecipoBogHON POA

2.1.13

ITpoexTupoBaHue NPHEMONEPENAIOIINX CHCTEM

2.1.14

IIpoexruposanue PJIC

2.1.15

ITpoexruporanue L1Y na IVINC

2.1.16

CBUY npuemo-nepenaroiue ycTpoucTsa

2.1.17

Cucrtembl Ha KpucTtajjie

2.1.18

CKBO3HOE ITPOEKTHPOBAHNUE PAANOTEXHUUECKUX YCTPOUCTB

2.1.19

CxBO3HOE MPOCKTUPOBAHUEC PAANOTCXHUYICCKUX YCTpOﬁCTB

2.1.20

CKBO3HOE ITPOSKTUPOBAHKUE PATUOTEXHUIECKHX YCTPOHCTB

2.1.21

CHyTHI/IKOBLIe PaaruornpueMHBIE CUCTEMBI

2.1.22

Cpenctsa 3amuTsl PJIC oT momex

2.1.23

CpencTBa paarodIeKTPOHHOTO HAOIOICHHS

2.1.24

Cratucruueckas teopusi PTC

2.1.25

Craructuyeckas teopust PTC

2.1.26

VYerpoiictea [TIOC

2.1.27

VYerpoticta [10OC

2.1.28

VYerpotictsa [1OC B pagnodoToHnKe

2.1.29

YerpoiictBa CBY u aHTeHHBI

2.1.30

VYerpoiictea CBY u anTeHHBI

2.1.31

Yerpoiictea CBY 1 aHTEeHHBI

2.1.32

Iudpossie cucTeMsl nepenadn HH(GoOpMaIm

2.1.33

OCHOBBI KOMIIBIOTEPHOT'O MOJICIIUPOBAHUS U ITpoeKTHpoBaHust POC

2.1.34

OCHOBBI KOMIIBIOTEPHOT'O MOIETUPOBAHUS U ITpoekTHpoBanust POC

2.1.35

CucreMsl ABTOMATHU3HUPOBAHHOI'O ITPOCKTUPOBAHNSA B MUKPO3JICKTPOHUKE

2.1.36

Texnonoruueckas (MPOEKTHO-TEXHOJIOTUYECKas) IPaKTUKa

2.1.37

TexHonmornveckas (MPOSKTHO-TEXHOIOIMIECKas) MPAKTHKA

2.1.38

Texnonoruueckas (HpOGKTHO-TCXHOJ’IOF I/I‘ICCKa}I) IIpaKTUKa

2.1.39

VYerpoiictea 'OC

2.1.40

Yerpoiictea ['OC

2.1.41

VYerpoiictea TOC

2.1.42

I[OHJ'ICpOBCKaH (bnnmpaunﬂ PaauOIOKAallMOHHBIX CUTHAJIOB

2.1.43

JomnepoBckas punbTpanus pagioloKaliOHHBIX CUTHATIOB




2.144

JomiepoBckast puibTpanus pagioOKaliOHHEIX CHTHATIOB

2.1.45

PagmoaBTomMaTHKa

2.1.46

PannoaBroMaTuka

2.1.47

QHCKTpOZ[I/IHaMI/IKa " paCclipOCTPAHCHUC paarOBOJIH

2.1.48

DJeKTpoMHAMKKA U PaCHPOCTPaHEHNE PAJUOBOIH

2.1.49

DNEKTPONHAMUKA W PACTIPOCTPAHCHHE PaJHOBOIH

2.1.50

DrekTponpeodpa3oBaTeIbHBIC YCTPOICTBA

2.1.51

DnexTponpeodpa3zoBaTeNbHBIE YCTPOUCTBA

2.1.52

DnexTponpeodpa3oBaTeNbHBIC YCTPOHCTBA

2.1.53

I'erepocTpykTypHast ONTO3IEKTPOHUKA

2.1.54

KOMHJ’[CKCI/IpOBaHI/IC MMpUEMO-TICPEAAIOIINX CUCTEM

2.1.55

MHuKpOnponeccopHbIe CUCTEMBI

2.1.56

MHorokaHaJIbHbIC npueMonepeaaromme CUHCTEMbI

2.1.57

O0paboTka ayauoBuACONH(pOpMAIIH

2.1.58

Ontuka 1 (pOTOHHKA HAHOCTPYKTYP

2.1.59

OHTPIKO-&TICKTPOHHLIC CHUCTEMBI

2.1.60

OnTuueckue ycTpoiicTBa B paiHOTEXHUKE

2.1.61

OnTHyecKre yCTpoicTBa B paIHOTEXHUKE

2.1.62

[Ipoextuposanue GecipoBogHO POA

2.1.63

HpOGKTPIpOBaHI/Ie npueMonepeaaronmx CuCTEM

2.1.64

CBUY npuemo-niepenaromume ycTpoucTsa

2.1.65

Cucremsbl Ha KpHCTaie

2.1.66

CxBO3HOE MPOCKTUPOBAHUEC PAANOTEXHUYICCKUX yCTpOﬁCTB

2.1.67

CKBO3HOE ITPOEKTUPOBAHUE PAAUOTEXHUUECKUX YCTPOICTB

2.1.68

Cl'[yTHI/IKOBLIC PaguoOINpUEMHBIC CUCTEMBI

2.1.69

Crartuctuyeckas teopust PTC

2.1.70

VYerpoiictea [TOC

2.1.71

VYerpoiictsa IIOC B panuopoToHuKe

2.1.72

VYerpoiicta CBY 1 anTeHHBI

2.1.73

VYerpoiictea CBY 1 aHTEeHHBI

2.1.74

OCHOBBI KOMIIBIOTEPHOI0 MOZIECAMPOBaHUS U IpoeKTHpoBanus POC

2.1.75

Cucrtemsl ABTOMATHU3HUPOBAHHOI'O ITIPOCKTUPOBAHNSA B MUKPO3JICKTPOHUKE

2.1.76

TexHonoruueckas (IPOSKTHO-TEXHOIOITMIECKast) IPaKTHUKA

2.1.77

Texuomornyeckas (HpOeKTHO-TCXHOJ'IOFI/I‘ICCKaH) IIpaKTUKa

2.1.78

VYerpoiictea [DC

2.1.79

VYerpoiictea 'OC

2.1.80

HJomnepoBckas punbTpanus pagioloKaluiOHHBIX CUTHAIOB

2.1.81

JomnepoBckast QUIBTPAIHsI PaTuOIOKAIIMOHHBIX CUTHAJIOB

2.1.82

PannoaBToMartuka

2.1.83

DJeKTpoarHAMUKA U PacIpoCTPaHEHHE PaJIHOBOIH

2.1.84

DNeKTpOANHAMUKA U PACHPOCTPAHCHUE PaIHOBOIH

2.1.85

DnexTponpeodpa3zoBaTeNbHBIE YCTPOUCTBA

2.1.86

OnexTponpeodpa3oBaTeNbHBIC YCTPOHCTBA

2.1.87

I'eTepocTpyKTypHas ONTOIEKTPOHUKA

2.1.88

KOMHJICKCPIPOB&HI/IC MMPpUEMO-TIICPCAAIOIINX CUCTEM

2.1.89

MHEKpPOMPOLIECCOPHBIE CHCTEMBI

2.1.90

MHorokaHaJIbHbIC MIPpUEMONIEPEATOINNE CUCTEMBI

2.191

O6paboTKa ayTuOBUACONHPOPMAITUH

2.1.92

Ontuka 1 (HOTOHHKA HAHOCTPYKTYP

2.1.93

OHTI/IKO-BJ'ICKTPOHHLIG CUCTEMBI

2.1.94

Onrtuueckue ycTpoiicTBa B paiHOTEXHUKE

2.1.95

OnTuyeckue ychOﬁCTBa B paAOTCXHUKE

2.1.96

[IpoextupoBanue GecipoBogHO POA




2.1.97 | IlpoexTupoBaHue NPUEMOINEPEJAOIIUX CUCTEM

2.1.98 | CBY npuemo-niepearoniye ycrpoicraa

2.1.99 | Cucremsl Ha KpucTaie

2.1.100 | CkBO3HOE IPOEKTUPOBAHUE PATUOTEXHUUECKUX YCTPOUCTB

2.1.101 | CkBO3HOE MPOEKTUPOBAHUE PATUOTEXHUUYECKHX YCTPOUCTB

2.1.102 | CiyTHUKOBBIE PaJUOIPUEMHBIE CUCTEMBI

2.1.103 | Cratuctuueckas reopusi PTC

2.1.104 | Yerpoiicta I10C

2.1.105 | Yerpoiicta ITOC B pagnodoroHuke

2.1.106 | YerpoiictBa CBY u aHTCHHBI

2.1.107 | Yerpoiictea CBY u aHTEHHBI

2.1.108 | OCHOBBI KOMITBIOTEPHOT'O MOJEIMPOBAHUS U ITpoekTupoBanusi POC

2.1.109 | Cucrembl aBTOMaTU3MPOBAHHOI'O IIPOEKTUPOBAHUS B MUKPOIJIEKTPOHUKE

2.1.110 | TexHonoruyeckas (MpOEKTHO-TEXHOJOIMYECKAs1) MPAKTUKA

2.1.111 | Texaonmorudeckas (TIPOSKTHO-TEXHOJIOTHUECKAST) TIPAKTHKA

2.1.112 | YerpoiictBa [OC

2.1.113 | Yerpoiicta I'OC

2.1.114 | lornepoBckast pUiabTpanus paauoIOKallMOHHBIX CUTHATIOB

2.1.115 | JorutepoBckast GUIBTPALUS PATUOIOKAMOHHBIX CUTHAIOB

2.1.116 | PaguoaBTOMaTHKa

2.1.117 | DnekTpoauHaMuKa U pacpocTpaHeHHe PaIHOBOIH

2.1.118 | DnexTpoauHaMuKa U pacpOCTPaHEHNE PaTuOBOIIH

2.1.119 | BnekrpornpeodbpazoBaTeabHbIC YCTPOUCTBA

2.1.120 | DnexTponpeodpa3oBaTeIbHBIE YCTPOHCTBA

2.2 | AucuunauHbl (MOAYJIN) M MPAKTHKH, IS KOTOPBIX OCBOEHHE JAHHOM JMCUMIJIMHBI (MOIYJIs1) HEOOXOTUMO KAK
npeaniecTBYIOIIee:

3. KOMIETEHLUY OBYYAIOIETOCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCILATIINHBI
(MOLYJIST)

IIK-4: Cnoco0eH pa3padaTbiBaTh KOMIIOHOBOYHBIEC U padouue YepPTeKH, IPOEKTUPOBATH (Pa3padaTbiBaTh) KOMILICKChI
G0opTOBOro 000PYI0BAHMS U €r0 MOACHCTEeMbI 1151 ABUAIIMOHHBIX KOMILJIEKCOB Pa3/IMYHOI0 HA3HAYEHUS

ITK-4.1. Pazpa0aTbiBaeT CTPYKTYPHbIC, (PYHKIMOHAJIbHbIC M IPHHIMIINAILHbBIC 3JICKTPUYECKUE CXeMbI 00PTOBOI0
000pyI0OBAHNS H €TI0 NOACUCTEMBbI JJISl ABUAIHOHHBIX KOMILIEKCOB PA3THYHOr0 Ha3HAYCHUS

3HaTh

tpeboBanus 'OCT u ECK/] npu pa3pabotke U 0pOPMICHUH TEXHHYESCKOH TOKYMEHTAIUH.
Ymern

paspabateiBaTh gokyMeHTanuio U cxeMsl PTC u POC niis aBHalMOHHBIX KOMIUIEKCOB.
Baapers

HaBBIKAMH Pa3pabOTKH TEXHUYECKOH JTOKyMEHTAIIUH.

IIK-5: Cnnoco0eH npoBoAUTL pacyeThbl 415 pa3padoTki GyHKIHOHAJIbHBIX y3JI0B 00PTOBOI annapaTypbl
KOCMHYeCKHX aNnapaToB

IIK-5.2. IlpoBoauT pacyeTsl AeTajieil, (PYHKIHUOHAIbLHBIX y3/10B, 3J1CKTPUYECKUX Pe:KUMOB 0OPTOBOIi annapaTypbl
KOCMHYeCKHX allMapaToB 10 31eKTPHYeCKHM H TeXHOJOTHYeCKHM NapaMeTpaMm

3HaTb

BO3MOKHOCTH OCHOBHBIX MAaKETOB IPHKJIATHBIX MPOTPaMM MO pacyeTy AeTanei, (QyHKIMOHATIBHBIX Y3JIOB, JCKTPUYCCKHX PEKUMOB
PDA.

Ymern

BBIOpATh MaKeT NPUKIAJHBIX IPOrpaMM, MO3BOJSIOIINI MPOBECTH PAacdeT U MOACIMPOBaHKE JeTalel, (pyHKIMOHATBHBIX Y3JI0B,
JIEKTPUIECKUX PEXUMOB PDOA.

Baanernb

HABBIKAMHU PabOTHI B MAKETaX BU3YalIbHOTO MPOTrPAMMHUPOBAHHUS.

B pe3yabTarte ocBOeHUS IMCUUIJIMHBI (MOIYJIs1) 00y4aIOIIMIiCS T0JIKEH

3.1 (3HaTh:

3.1.1 | tpe6oBanust TOCT u ECKJ mpu pa3pabotke u ohopMIIeHHH TEXHUYECKON JOKyMEHTAIMH; BO3MOXKHOCTH OCHOBHBIX
IIAaKETOB NPHKJIAIHBIX MPOrpaMM II0 pacdeTy JeTaneH, (YHKINOHAIBHBIX y3JI0B, JIEKTPHIECKUX PEKUMOB POA.

3.2 | YmeTh:




3.2.1

pa3pabaTeiBaTh okyMeHTanuio u cxeMel PTC n POC nis aBHanmoHHBIX KOMIUICKCOB; BBIOpATh MAKeT IMPHUKIIAHBIX
IPOrpamM, MO3BOJISFOLINIT IPOBECTH pacyueT M MOZIEIUPOBAaHKE JieTalel, (PYHKIMOHAIBHBIX Y3JI0B, JIEKTPHYECKHX

pexumoB POA.
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Baanern:

3.3.1

HaBBIK pa3pa60T1<H TEXHUYECKOMH JOKYMCHTAalluH; pa60TBI B [MAKETaX BU3YaJIbHOI'O IPOrpaMMUPOBAHUA.

4. CTPYKTYPA U COJEPKAHUE JUCIUTLINHBI (MOLY.JIs)

Kon HaumenoBanmue pasnesioB u Tem /Buj 3anatust/ | Cemecrp | Yacos | Komneren- | Jlureparypa ®opma
3aHATHS / Kype 1007 KOHTPOJISI
Paznen 1. Conep:kaHue JUCHUIIIMHBI
1.1 ®opmupoBaHIe ONTHIECKOro H3TydeHus /Tema/ 5 0
1.2 OnTuyeckuii JUana3oH BOIH H €r0 CBOWCTBA. 5 1 [1K-4.1-3 JI1.1 J11.2
®duznyeckre NPUHIMIBI YCHIICHUS ¥ TeHepaluu [IK-4.1-y JI1.3 J11.4
KOT€pEHTHOI0 CBETa. DHEPreTUYECKUE YPOBHU U I1K-4.1-B JI1.1 J11.1
UX HaceleHHOCTb. Ilepexonbl Mexay IK-5.2-3 JI1.1J12.1
SHEPreTUYECKU YPOBHAMHU. Y CIOBUS YCUIICHUS [K-5.2-y
KOTepEeHTHOro M3ydeHus. O000IIeHHAsS MOJICITh [1K-5.2-B
nazepa. OnTrdeckue pe3oHaTopsl. Jlazepsr
pabotatomue B pexxume Q-MOIyIAIUH.
Knaccudukanus na3epoB Mo akTHBHOMY
BermecTBy. [lapaMeTps! THIIOBBIX TBEPHAOTEIBHEIX,
ra30BbIX U MOMTYIIPOBOAHUKOBBIX JIa3epoB. /JIex/
1.3 W3zydenne marepuanos no Teme 1.2 /Cp/ 5 4 I1K-4.1-3 JI1.1J11.2
[IK-4.1-Y JI1.3J11.4
I1K-4.1-B JI1.1J11.1
IK-5.2-3 JI1. 1121
[K-5.2-y
I1IK-5.2-B
1.4 Ontrnyeckue anTeHHbI /Tema/ 5 0
1.5 Hasnauenue ontuueckux anteHH. OnTuueckue 5 1 [1K-4.1-3 JIT.1JI1.2
AQHTEHHBI C pa3/ieJIeHHBIMU KaHAIaMu pHeMa 1 [K-4.1-y JI1.3J11.4
nepenayn. [lepenaroniue onTHUeCKue aHTEHHBI. [1K-4.1-B JIL.TJI1.1
IIpuemuble onTudeckue aHTeHHbl. CHeKTpaabHast IK-5.2-3 JI1.1J12.1
NIPOCTPAHCTBEHHAs CEIEKIUSA JIa3E€PHOrO IK-5.2-¥y
u3inydeHus. ONTHYECKHE MTOJI0COBBIE (PHIIBTPHI. I1IK-5.2-B
OCHOBHBIE ITPUYNHEI OCITA0JICHUS JIa3ePHOT0
u3nydeHus. 3akoH byrepa. CrexkTpaibHblit
k03¢ ¢ureHT nponyckanus. OKHa MPO3PayHOCTH.
Merteoponoruueckas JalbHOCTh BUAMMOCTH.
Omnrrueckas pedpaknus B 3eMHOH aTMocdepe.
HckaxkeHHe UMITyIbCOB ONTHYECKOT0 U3ITyIECHUsS B
a3pO30JILHON 1 TYpOYIIEHTHOH aTMOCcdepe.
Moynsiyst ONTHYECKOro (JIa3epHOT0)
n3mydenus. /Jlex/
1.6 Nzyuenne marepuanos mo Teme 1.2 /Cp/ 5 2 [K-4.1-3 JIT.1JI1.2
[IK-4.1-Y JI1.3J11.4
I1K-4.1-B JI1.1J11.1
IK-5.2-3 JI.1J12.1
[K-5.2-y
I1IK-5.2-B
1.7 PacnpocTtpanenue na3epHOro u3my4eHus B 5 0
onTHYeCcKux cpenax /Tema/
1.8 IIpakTnueckoe 3anstue. Pacnpoctpanenue 5 1 I1K-4.1-3 JI1.1 J11.2
JIa3epHOro U3IydeHus B ontuyeckux cpenax /Ilp/ [IK-4.1-y JI1.3 J11.4
I1K-4.1-B JI1.1J11.1
I1K-5.2-3 JI.1J12.1
IK-5.2-y
IIK-5.2-B




1.9 W3zydenne matepuanos no Teme 1.3 10 I1K-4.1-3 JI1.1J11.2
IToaroroBka K mpakTHyeckomy 3auaTuio. /Cp/ [IK-4.1-y JI1.3 J11.4
I1K-4.1-B JI1.1J11.1
IK-5.2-3 JI1.112.1
[K-5.2-y
I1K-5.2-B
1.10 ®orornekTpoHHbIe AeTeKkTopsl /Tema/ 0
1.11 @DOTOANEKTPOHHBIE IE€TEKTOPbI HA OCHOBE 1 [K-4.1-3 JIT.1JI11.2
BHYTPEHHETO ¥ BHEIIHETo (oTod(deKToB. [IK-4.1-Y JI1.3 J11.4
@DOTORICKTPOHHBIC YCHITUTETH, (POTOANOMEI. I1K-4.1-B JI1.1 JI1.1
Ob6nactu ux MpuMeHeHHs. XapaKTePUCTHKH U [IK-5.2-3 JIT.1J12.1
napamMmeTpsl GOTOAETEKTOPOB. /JIex/ IK-5.2-¥y
I1IK-5.2-B
1.12 Nzyuenne matepuanos mo Teme 1.6 /Cp/ 2 I1K-4.1-3 JI.1J11.2
IK-4.1-Y J1.3J11.4
I1K-4.1-B JIL.1 111
[IK-5.2-3 JI1.1J12.1
IK-5.2-y
[IK-5.2-B
1.13 Ipuem ontuaeckux curxanos /Tema/ 0
1.14 BuyTrpennue u BHeniHue nmoMexu. McTouHuKN 1 [1K-4.1-3 JIT.1JI1.2
momex. @oroBas momexa. ITomexa obpaTHOrO [1K-4.1-Y JI1.3J11.4
paccenBanus. KBanToBsle lymsl. I'eoMeTpudeckas IIK-4.1-B JI1.1 J11.1
cxema Jiokaruu a armocdepe. OcodeHHOCTH [K-5.2-3 JIL.1JI2.1
TIPUEMOB CUTHAJIOB B ONITUYECKOM JTHAIIa30HE [K-5.2-Y
BoiH. JlazepHslil npueMHUK. CTaTUCTHUECKHUE IIK-5.2-B
XapaKTePUCTUKH CUTHANA, IIyMa U UX CMECH Ha
BbIXOJE (poTroaeTexTopa. /JIex/
1.15 Nzyuenne matepuanos mo Teme 1.5 /Cp/ 8 I1K-4.1-3 JI.1J11.2
IK-4.1-Y J1.3J11.4
I1K-4.1-B JIL.1 111
[IK-5.2-3 JI1.1J12.1
IK-5.2-y
[1K-5.2-B
1.16 OOHapyxeHHe ONTHIECKUX curHanoB /Tema/ 0
1.17 3amava OOHAPYKEHUST ONTHYECKOTO CUTHAIA. 1 I1K-4.1-3 JIT.1JI1.2
OnTruManbHBI 00HAPYKHUTETh ONTHIECKOTO [1K-4.1-Y JI1.3J11.4
curHaia. XapakKTepUCTUKH O0OHAPYKEHUS U IIK-4.1-B JI1.1 J11.1
MIOPOroBasi MOIIHOCTH ONITHYECKOT0 CUTHAIA. [K-5.2-3 JIL.1JI2.1
Pacuer moporosoit MmomHoCTH. /JIek/ IK-5.2-Y
I1K-5.2-B
1.18 [Ipaktudeckoe 3anstue. OOHaApYKEHHE 1 I1K-4.1-3 JI1.1 JI1.2
ONTHYEeCKUX curuajos /IIp/ [IK-4.1-y JI1.3 J11.4
I1K-4.1-B JI1.1 J11.1
I1K-5.2-3 JI.1J12.1
[K-5.2-y
I1K-5.2-B
1.19 N3yuenune matepuanos no Teme 1.6 10 I1K-4.1-3 JIT.1JI1.2
IToxgroroBka k mpakTHdeckoMy 3aHsaTHi0. /Cp/ [1K-4.1-y JI1.3 J11.4
I1K-4.1-B JI1.1J11.1
[K-5.2-3 JIL.1JI2.1
[K-5.2-Y
[1K-5.2-B
1.20 JlazepHsle mokatopsl /Tema/ 0
1.21 OcoOeHHOCTH MOKMCKA U 3aXBaTa LIEIH B JIA3EPHBIX 1 I1K-4.1-3 JIT.1JI1.2
nokaropax. Bupl ckaHUpOBaHUS IPOCTPAHCTBA B [IK-4.1-y JI1.3 J11.4
obnactu neneykazanus. CrmpanbHas U IK-4.1-B JIL.1 111
MIOCTPOYHAS Pa3BEPTKU. BUIBI CKaHUPYIOMINX [K-5.2-3 JIL.1JI2.1
ycTpoicTB (ckaHepbl). CXeMbI JIOKATOPOB [K-5.2-Y
paboTaronux B pexrMe TIONCKa U OOHAPYKESHUS [K-5.2-B

menu. JlabHOCTh ONTHYECKOM Jlokanuu. /JIek/




1.22 Ipaktudeckoe 3ansTue. JlazepHsle gokaTopsl. /IIp/ 1 I1K-4.1-3 JI1.1J11.2
[IK-4.1-Y JI1.3J11.4
I1K-4.1-B JIL.1 111
IK-5.2-3 JIL.1JI2.1
[K-5.2-y
I1K-5.2-B

1.23 JlaboparopHas padota. MccnenoBanue NpUHIMITOB 2 [1K-4.1-3 JIT.1JI1.2

MTOCTPOSHUS JIa3epHOTro JoKaropa. /J1ad/ [K-4.1-y JI1.3J11.4
I1IK-4.1-B JIL.1 111
[IK-5.2-3 JI1.1J12.1
IK-5.2-Y
[IK-5.2-B

1.24 Wzydenne marepuanos no Teme 1.10 10 I1K-4.1-3 JI.1J11.2
ITonroroBka K MpaKTHYECKOMY 3aHATHIO U [IK-4.1-y JI1.3 J11.4
nabopaTopHBIM paboTam. I1K-4.1-B JIL.1 111

/Cp/ MK-5.2-3 JIL.1J12.1
[K-5.2-y
I1K-5.2-B

1.25 JlazepHble nanbHOMEpHI U paaaps /Tema/ 0

1.26 HmnynbcHble na3epHble AanbHOMepbL. [TpuHmn 1 I1K-4.1-3 JI1.1J11.2
u3MepeHus aanbHocTH. [lorpemHocty u3mepeHus [IK-4.1-Y JI1.3 J11.4
nanpHOCTH. Da30BbIE JIa3epHBIE AATTLHOMEPHI. [1K-4.1-B JIL.TJI1.1
Br16op macmtabHOM gacToTs!. /JIex/ IK-5.2-3 JI.1J12.1

[K-5.2-y
I1K-5.2-B

1.27 IIpakruueckoe 3anstue. JlazepHbie 1 [1K-4.1-3 JIT.1JI1.2

nanmsHOMepHI. /TIp/ [IK-4.1-y JI1.3 J11.4
I1K-4.1-B JIL.1 J11.1
[IK-5.2-3 JI1.1J12.1
IK-5.2-y
IIK-5.2-B

1.28 Jlabopartopnast pabota. MccnenoBanue 1 [K-4.1-3 JIT.1JI1.2

HMITYJIbCHOTO JIA3EPHOro JansHOMepa. /J1a6/ [IK-4.1-Y JI1.3 J11.4
I1K-4.1-B JIL.1 111
MK-5.2-3 JI.1J12.1
[K-5.2-y
I1IK-5.2-B

1.29 Nzyuenue matepuanos no Teme 1.11 10 [1K-4.1-3 JIT.1JI1.2
ITonroroBka K MpakTUYECKOMY 3aHATHIO U [K-4.1-y JI1.3 J11.4
naboparopHoii padote. /Cp/ I1K-4.1-B JIL.1 J11.1

[IK-5.2-3 JI1.1J12.1
IK-5.2-y
IIK-5.2-B

1.30 JlasepHble U3MEPUTENHN YITIOBBIX 0
koopauHaT /Tema/

1.31 M3mepeHue yriaoBeIX KOOpUHAT. 1 I1K-4.1-3 JIT.1JI1.2
JluckpuMHHATOPHI HampaBiieHus. OCOOSHHOCTH [1K-4.1-y JI1.3 J11.4
TIOCTPOEHUS Y IPUHIUIIBI CHHTE3a KOHTYpa TIK-4.1-B JIT.1JI1.1
ABTOMAaTHUYECKOTO COIIPOBOXKICHHUS LIEITH. I1K-5.2-3 JILUI2.1
IIprHIMTIBI TOCTPOEHHUSI JIA3EPHBIX CUCTEM [K-5.2-Y
Buneaus. O000IIEHHAsT CTPYKTYpHAs cXeMa TIK-5.2-B
Ja3epHOU cucTeMbl BuneHus. [IpocTpancTBEHHO-
4acTOTHBIC NepenaToynbie pyHKuy. [loporoas
YyBCTBUTENIbHOCTh. Pacuer paspenraromeit
crnocobHOCTH U HanbHOCTH BeaeHus JICB.

OunbTpanus nomex. /Jlex/

1.32 Jlaboparopnast pabota. HccrnenoBanue 2 I1K-4.1-3 JIT.1JI1.2
YETHIPEXKaHAIBHOTO KOOPIMHATOPA Ja3€PHOMI [IK-4.1-y JI1.3 J11.4
JIOKAIIMOHHOM cTaHIuH. /J1ab/ TIK-4.1-B JI1.1 JI1.1

[K-5.2-3 JIL.1JI2.1
[K-5.2-Y

I1K-5.2-B




1.33 W3zydenne marepuanos no Teme 1.9 5 10 I1K-4.1-3 JI1.1J11.2
/Cp/ IK-4.1-y JI1.3 J11.4
I1K-4.1-B JIL.1 111
IK-5.2-3 JIL.1JI2.1
I1K-5.2-Y
I1K-5.2-B
1.34 Ontrdeckue (Ja3epHble) THHUU cBs3u /Tema/ 5 0
1.35 Jlaboparopnas pabota. MccnenoBanue mudpoBeix 5 1 [K-4.1-3 JIT.1JI11.2
BOJIOKOHHO-ONTHYECKUX CUCTEM Tepeaayn. /J1ab/ [1K-4.1-Y JI1.3J11.4
I1K-4.1-B JIL.1 111
MK-5.2-3 JIL.1J12.1
[K-5.2-Y
I1K-5.2-B
1.36 N3yuenune matepuanos no Teme 1.9 5 10 [1K-4.1-3 JIT.1JI1.2
ITonroroBka K MpakTUYECKOMY 3aHATHIO U [K-4.1-y JI1.3 J11.4
naboparopHoii padote. /Cp/ I1K-4.1-B JIL.1 J11.1
I1K-5.2-3 JIL.1J12.1
IK-5.2-Y
IIK-5.2-B
Paznea 2. [IpomexyTouyHast aTTecTanus
2.1 ITonroroBka k 3a4€Ty, MHAS KOHTAKTHAs 5 0
pabora /Tema/
2.2 Ioxroroska k 3a4éry /3auét/ 5 3,75 I1K-4.1-3 JI1.1J11.2
[K-4.1-y JI1.3J11.4
I1K-4.1-B JIL.1 JI1.1
IK-5.2-3 JIL.1J12.1
[K-5.2-y
TIK-5.2-B
2.3 TIpuém 3auéta /MKP/ 5 0,25 I1K-4.1-3
[K-4.1-y
TIK-4.1-B
IK-5.2-3
IK-5.2-Y
IK-5.2-B
2.4 KontpomsHas pabdora /Kp3/ 5 10 IK-4.1-3 JI2.1J11.1
[K-4.1-y JI1.2 JI1.3
I1K-4.1-B JI1.4J11.1
IK-5.2-3 JIL.1 111
[K-5.2-y
TIK-5.2-B

5. OHEHOYHBIE MATEPHUAJIBI 11O JUCIHUIIJIMHE (MOAYJIIO)

OueHoYHBIC MaTepHalIbl IPUBECHBI B IPIIIOKEHNH K pabouelt mporpaMme JTUCHUILTHHBL (CM. JOKyMeHT "OLeHOYHbIE MaTepHaIbl
o qucrumnHe "dopMupoBanne 1 00paboTKa ONTHYECKUX CUTHAIIOB').

6. YAdEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHHUIIJIMHBI (MO Y.JIS)

6.1. Pexomenayemas iutepatypa

6.1.1. OcHoBHas iuTEpaTypa

Ne ABTOpBI, COCTaBUTENHU 3ariaBue UsnarensctBo, | Komnuectso/
rox Ha3BaHKE
2BC
JI1.1 | Ocoxun B.C. HccnenoBanue UMITyabCHOIO JIA3€PHOIO JAIBHOMEDA : Pasanb: PULL ,
Metoanveckue yKa3aHust PIPTY, 2016, |https://elib.rsr
eu.ru/ebs/dow
nload/917
JI1.2 | Ocoxun B.C. HccnenoBanue NpUHLIUIIOB IOCTPOESHUS JIA3€PHOIO JIOKATOPA : Pasanb: PULL ,
Meroanueckue yka3aHus PIPTY, 2010, |https://elib.rsr

eu.ru/ebs/dow
nload/1565




Ne ABTOpBI, COCTaBUTENN 3arnaBue W3znarensctBo, | Kommuecto/
ron Ha3BaHUE
3bC
JI1.3 | Iloxm pen.PoxknectBuHa | OCHOBBI MMITYIbCHOM JIA3EPHOM JIOKANIUH : Y4eO.mocooue s M.:U3n-Bo 5-7038-2706-
B.H. BY30B MI'TY, 2006, [|X,1
S1le.
JI1.4 | Ocokun B.C. HccnenoBanue yeTbIpeXKaHAIBHOTO KOOPAMHATOPA JIa3ePHOU Pszanb: PULL ,
JIOKAI[IOHHOW CHCTEMBI : METOIUYECKUE YKa3aHuUs PIPTY, 2011, |https://elib.rsr
eu.ru/ebs/dow
nload/913
JI1.5 | Ocoxun B.C. HccnenoBanue nazepHbIX cUCcTEM BUAECHUS | MeTonuueckue Pasanb: PULL ,
yKa3aHus PIPTVY, 2012, |https://elib.rsr
eu.ru/ebs/dow
nload/914
JI1.6 | Ocokun B.C. HUccnenoBanne muhpoBHIX BOIOKOHHO-ONITHYECKUX CHCTEM Pszans: PUL] ,
nepegauu : Meroguueckue ykazaHus PI'PTY, 2013, |https://elib.rsr
eu.ru/ebs/dow
nload/915
JI1.7 | Ocoxkun B.C. OOGHapyXeHHE ONTUYECKUX CUTHAJIOB : MEeTOIMYECKUE YKa3aHUs Ps3ans: PUL] ,

PIPTY, 2015, |https://elib.rsr
eu.ru/ebs/dow
nload/916

6.1.2. lonoTHUTEIBHAS JIMNTEPATYypa
No ABTOpBI, COCTABUTENN 3arnaBue WsnarensctBo, | KommuectBo/
ron Ha3BaHUE
3bC
JI2.1 | Psaobues U. U. dusmKa ga3epos : yueOHoe mocodue HoBocubupck: | 978-5-4437-

HoBocnbOupcku | 0483-8,

i http://www.ip

rocymapctBeHH | rbookshop.ru/

Bl 93484.html

YHUBEPCHUTET,

2016, 80 c.

6.3 IlepedyeHb MPOrpaMMHOIro odecneveHnsi 1 HHPOPMALMOHHBIX CIPABOYHBIX CHCTEM

6.3.1 IlepeyeHb JTUIEH3UOHHOI0 H CBOOOJHO PACIIPOCTPAHAEMOI0 IPOIPAMMHOI0 o0ecieyeHus, B TOM YUcIe

0T€YE€CTBEHHOT'0 NMPOU3BOACTBA

HaumeHnoBanue

Onucanue

OmneparmonHast cucrema Windows

Kommepueckas nuueH3us

Kaspersky Endpoint Security

Kommepueckas nuuensus

Adobe Acrobat Reader CsobonHoe I1O
LibreOffice CsobonHoe I1O
Micro-Cap 12 CsobonHoe I10
6.3.2 IlepeyeHb HHGOPMALMOHHBIX CHIPABOYHBIX CHCTEM
6.3.2.1 |CnpaBounas mpaBoBas cuctema «KoncymbranTIlmroc» (moroBop o0 wH(popmanmoHHOH mommepxkke Nel342/455-100 ot

28.10.2011 r.)

6.3.2.2

Cucrema KoncynsraatlInroc http://www.consultant.ru

6.3.2.3

WudopmarmonHo-npaBosoit mopran TAPAHT.PY http://www.garant.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUMIIJIMHBI (MO YJIS)

525 JlaGopaTopHblii Kopmyc.. YyeOHas ayIuTOpusl sl NPOBEACHUS 3aHATHH JIEKIMOHHOTO M CEMHUHApCKOro THIIA,
TPYNIOBBIX M WHAUBHIAYaJbHBIX  KOHCYIbTAllMH,  TEKYIIEro  KOHTPOJSA W  IPOMEXKYTOYHOH  aTTecTalluu.
CrenmanusupoBaHHass MeOenb (56 MOCaZouHBIX MeCT), MarHHUTHO-MapKepHas JIOCKa. | WMHTEPaKTHBHBIH KOMIUIEKT
T82/IN124STa/WTH140-nocka 1Q Board DVT TO082+mpoexrop Infocus IN124STA. TIIK: Intel Core i5 /8Gb.
Bo3MoxHOCTh TOIKNIOYEHHs] K ceTu IIHTepHeT u oOecredyeHHeM JOCTyma B OJEKTPOHHYIO HMH(GOPMalUOHHO-
obpasoBarensHyto cpeny PTPTY




520 JlaGopaTopHBEIA KopIyc. y4eOHas J1abopaTopus IS MPOBEACHHS JTa0OpaTOPHEIX PabOT M CaMOCTOSTEIBFHOH PadOTHI

’ obydatormmxcst  CrienmanusupoBanHas Mebenb (25 mocamouneix Mect), [IK:

oOpasoBarenbHyto cpeay PIPTY

Intel Pentium Dual/2Gb — 4 mr
BosmoxkHOCTH  MOAKIMIOUEHHS K ceTd VIHTepHeT u o0ecredeHueM JOCTya B DIEKTPOHHYIO HH(OpMAalnOHHO-

8. METOANYECKHUE MATEPHAJIBI 1O JUCIUITVIMHE (MO YJIIO)

Metoandeckoe obecneueHne QUCIUILINHEI IPUBEICHO B IPIIIOKEHUH K pabouel mporpaMme AUCIUILUIHHEI (CM. TOKYMEHT

"MeTtonuueckue yka3zaHus TUCUUIUTMHEL "PopMupoBaHue 1 00pad0TKa ONTHYECKUX CUTHAIOB").

NOAMVICAHO
3ABELYIOLLMM
KA®E/IPbI

NOANUCAHO
3ABEYIOLLIMM
BbIMYCKAIOLLIEN
KA®E/PbI

noAnMCAHO
MPOPEKTOPOM IO YP

JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOAMUCHIO

®re0Yy BO "PIrPTY", PIPTY, Kowenes Butanui
MBaHoBWY, 3aBeaytolmin kacdeapoit PTC

®reoy BO "PIrPTY", PIPTY, Kowenes Butanui
MBaHoBuY, 3aBeaytowmin kaceapoii PTC

®reoy BO "PrPTY", PIPTY, Kopsuko Anekcelt
BsiuecnaBoBuy, MpopekTop Mo y4yebHol paboTe

Onepatop 340 000 "KomnaHus "TeH3op"

13.10.23 12:47 (MSK) MNpocTas nognucb

13.10.23 12:47 (MSK) MNpocTas noanucb

13.10.23 13:06 (MSK) MpocTas noanucb




