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PABOYASI ITPOI' PAMMA JTUCHHUIIJIMHBI
BoaocHao:xkeHue v BOJIOIOATOTOBKA

3akperuieHa 3a kadenpoii JHEpPreTHKH

Y4eOHsIit mran 13.03.02 DnexTpo3HepreTUKa U 3J1EKTPOTEXHUKA

Ksanudukauus O0axanaBp

®opma o0yueHns 32049Hast

OOmas TpyI0eMKOCTh 43ET

YacoB 1o yueOHOMY IUIaHy 144 Bupgs! koHTpoONA Ha Kypcax:
B TOM YHCIIE: 9K3aMeHHI 4
ayIUTOPHBIE 3aHATHS 20
CaMOCTOsATENNbHAs paboTa 115
4acoB Ha KOHTPOIIb 9

Pacnpene.ﬂerme YacoB JUCHHUILIMHBI IO KypcamM

Kypc 4
Bun 3ansatuit v | PII Hroro

Jlexun 8 8 8 8
IIpakTuyeckue 12 |12 |12 |12
Uroro aya. 20 120 |20 [20
KonrakTnas padora |20 (20 |20 |20
Cam. pabota 115 [ 115 | 115 | 115
Yacsl Ha KOHTPOJIb 9 9 9 9
Hroro 144 | 144 | 144 | 144




Pa3paboTunk mporpaMMsl:

Kano. mexw. Hayk, 3a8. kageopoii, Pedoposa Ceemnana Braoumuposua;cm. npenooasamens, Cmapyes Hean Muxaiinosuu

Pabouas mporpamMma JUCIUATUIHHBI
BoxocHa0:xeHne 1 BOAONMOAT0TOBKA

paspabotana B coorBercTBUU ¢ ®I'OC BO:

®denepalibHbIN rOCYIapCTBEHHBINH 00pa30BaTEIbHbII CTAHIAPT BBICIIETO 00pa30BaHMs - OaKalaBpUAT M0 HAIPABICHUIO TOIOTOBKH
13.03.02 DrekTposHEepreTHKa U 3JICKTPOoTeXHUKA (Mprka3 MuHoopHayku Poccuu ot 28.02.2018 1. Ne 144)

COCTaBJICHAa Ha OCHOBAHUH y4eOHOTO ITaHa:
13.03.02 DnekTpodHepreTuka u JEKTPOTEXHUKA
YTBEPIKIECHHOTO YU4€HBIM COBETOM By3a oT 29.06.2021 npoToxomn Ne 7.

Pabouas nporpamMma omoOpeHa Ha 3aceqaHuH Kadeapsl

JHEPreTHKH

[Iporokon MeTomueckoro coBera yHuBepcurera ot 29.06.2021 r. Ne 7
3aB. kadenpoit degoposa Ceernana BiagumupoBHa, KaHJ. TEXH. HayK, JOIEHT



1. LIEJTA OCBOEHUS JUCHUILIAHBI (MOIY.JIS)

[oaroToBUTH CHIENMANIIICTA IO PEIICHHUIO HHKXEHEPHBIX 3a/1a4, CBA3aHHBIX C pa3paboTKOi, IPOSKTHPOBAHUEM, CTPOUTEIBECTBOM U
SKCIUTyaTalllel CUCTEM BOJOCHAOKEHUS TPOMBIIIICHHBIX TPEANPUITHI.

1.1 3agaumn

CDOpMI/IpOBaHI/Ie y 06yqa10meroc;1 COOTBCTCTBYOIINUX KOMITIETCHIIUM.

2. MECTO JUCHUIIJIMHBI (MOAYJIsI) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBI

[uxxa (pa3nen) OIT: | b1.B.JIB.03

2.1 | TpeOoBaHus K npeBapUTE1bHOM IOATOTOBKE 00y4aI0ILErocs:

2.1.1 | Texunueckast MEXaHUKa

2.2 | AucuunjauHbl (MOAY/IM) U IPAKTUKH, JI151 KOTOPBIX OCBOEHHE JAHHOM TUCHUILTHHBI (MOAYJIs) HEOOXOUMO KAK
npeaniecTByIee:

2.2.1 | TocynapcTBeHHas UTOTOBAsI aTTECTAIUS

3. KOMITIETEHLM OBYYAIOILETOCS, ®OPMHUPYEMBIE B PE3Y.JIbTATE OCBOEHHS AUCLIATLIAHBI
(MOAY.JIsT)

MK-1.2: Cnoco6eH opraHn3oBaTb TeXHUYECKOe U MaTepuanbHoe obecnevyeHne aKcnsyarTauum
Tpy6onpoBoaoB n 060pyAoOBaHNA TENOBbIX ceTen

MIMK-1.2.3: BnageTsb:

-OueHka 1 0bocHoBaHMe NOTPEBHOCTM B PEKOHCTPYKLMM TPYyOONpoBOAOB 1 060pya0oBaHMA TEMMNOBLIX CETEN
-MoproToBka 1 OCYLLECTBNEHNE MEPOMNPUATUIA MO OCBOEHUIO COBPEMEHHOMO 3HEProadhheKTMBHOrO 060pya0BaHUS
KOMIMMEKCHOM MexaHM3aumm 1 asTomaTm3aunm NPoM3BOACTBEHHbLIX NPOLIECCOB MO 3KCNnyaTaumMm TpybonpoBoaoB u
0bopynoBaHUs TEMIOBLIX CETEN

NIMK-1.2.2: YmeTb:
-OcyLecTBNATb NPOBEAEHNE TEXHUYECKUX PACYETOB, pa3paboTKy MPOEKTOB U CXEM B COOTBETCTBUM C
OENCTBYOLWMMM CTaHAapTaM1 U HOPMaTUBHLIMU AOKYMEHTaMM

NMK-1.2.1: 3HaTb:
-OTeyecTBeHHbIE M 3apyBeXHbIe AOCTMKEHMSI HAaYKM U TEXHUKUK, creumanbHas nutepaTtypa B obnactu
TennocHabxeHus

B pesyabTare 0cBOeHHs JUCHMILINHBI (MOAYJ/I) 00y4aloIIuiics J0/KEeH

3.1 |3nars:

3.1.1 | - [Topsimok ¥ METOMBI INTAHUPOBAHUS PaOOT IO AKCILTyaTaIlu! TPYOOIIPOBOIOB M 000PYJOBAHHS TEIUIOBEIX CETeH

3.1.2 | - OTeyecTBEHHBIC U 3apy6C)KHI>I€ JOCTHXKCHUA HAYKHU U TCXHUKH, CIICHHUAJIbHAA JINTCPATypa B 00JIaCTH TEIIOCHAOKCHHS

3.1.3 | - CoBpeMeHHBIE 3HEprocOeperaronfe TeXHOIOTHH

3.1.4 | - TexHonoruueckuii mpouecc BHIPadOTKU TEIUIOPHEPTUH U TEIIOCHA0XKeHUs moTpedbureneit

3.1.5 - Opranu3anus ¥ TEXHOJIOTHUS IPOU3BOACTBA PAOOT MO AKCILTyaTallui U PEMOHTY TPyOOIIPOBOAOB U 000PYAOBaHUS
TEIIOBBIX CeTei

3.1.6 | - TpeboBanus 111 000CHOBAHUS MPOBEACHUS TEKYIIET0 U KallUTaJIbHOTO PEMOHTA TPyOONPOBOAOB U 000PYJOBAHUS
TEIIOBBIX CeTeil

3.2 | YMeTh:

3.2.1 | - OueHHBaTh HATIPABIICHUS Pa3BUTHI OTCYCCTBEHHOI U 3apyOeKHOW HAyKH M TEXHHUKH B chepe TeroCHa0KeHHS

3.2.2 |- OneHuBaTh IUHAMHUKY HCIONB30BAHUS MaT€PUABHO-TEXHIUECKUX U SHEPTEeTUUECKUX PECYpPCOB B IIPOIIECCe
SKCIUTyaTaly TpyOOIPOBOAOB M 000PYAOBAHHUS TEIIOBBIX CeTEH

3.2.3 | - Ilpou3BoAMTE pacyeT NOTPEOHOCTH MAaTEPUATIOB U 3allaCHBIX YacTel AJISl MPOBEICHUS pabOT M0 TEXHUIECKOMY
00CITy>)KUBaHHIO X PEMOHTY TPYOOIIPOBOJIOB M 000PYIOBaHUS TETUIOBBIX CETEH

3.2.4 | - OcyleCTBIATh MPOBEICHUE TEXHUUCCKUX PACYETOB, pa3paboTKy MPOCKTOB U CXEM B COOTBETCTBHU C JACHCTBYIOLIMMHU
CTaHJapTaMu 1 HOPMATHBHBIMHU TOKYMEHTaMHU

3.2.5 |- OnieHUBaTH HaNPaBJICHUS Pa3BUTHS OTCYCCTBCHHON M 3apyOe)KHOM HAYKH U TEXHUKH B Cpepe TeIUIOCHA0KESHHS

3.2.6 | - PaciumpsTh CBOI Kpyro3op B 001aCTH TEIIOCHAOXKEHUS
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3.3 | Baagern:




3.3.1 |- Pa3paboTka TeKyImuX, TOAOBBIX M NEPCIIEKTUBHBIX IUTAHOB paboT 110 TEXHHYECKOMY OOCITY>KHBAHHIO U PEMOHTY
TpyOOIIPOBOIOB U 00OPYAOBaHMUS TETJIOBBIX CeTel
3.3.2 |- CocraBneHue rpaHKOB CHIDKCHHS SJHEPTETUIECKUX HArPY30K B 4aChl CBEPXMAKCHUMAIBHBIX HATPY30K YHEPTOCUCTEMBI U
KOHTPOJIb UX BBITIOJHEHUS B IIpeiesiax OnpeaeeHHON BeTMYMHbI
3.3.3 | - PaccmoTpeHue MPOEKTOB MOJKIIOUEHHS HOBBIX MOIIHOCTEH TEIIONOTPEONIeHHs, OArOTOBKA 110 HUM COOTBETCTBYIOIIUX
3aKJII0YEHUN
3.3.4 |- Ouenka u 060cHOBaHHE NOTPEOHOCTH B PEKOHCTPYKIMU TPyOOIPOBOIOB U 00OPYAOBAHHS TEIIOBBIX CETEH
3.3.5| - [ToaroroBka 1 OCYIIECTBICHNE MEPOIPUSATHIA IO OCBOSHHIO COBPEMEHHOTO YHEPTrod(HEKTUBHOTO 000pyIOBaHUS
KOMIUIEKCHON MEXaHHU3aLuU U aBTOMAaTH3allu IPOU3BOACTBEHHBIX POLIECCOB 110 IKCIUTyaTallul TPYOOIPOBOJOB U
000pyTOBaHUS TEIUIOBBIX CETEH
3.3.6 | - KoHTpoITE BBITIOTHEHUS TUIAHOB U TPA(HKOB MPOBEICHUS paboT IT0 TEXHHYECKOMY OOCITY)KHBAHHIO U KAITUTATEHOMY
PEMOHTY, paboT 110 ITOATOTOBKE TPYOOIIPOBOOB M 000PYIOBAHHS TEIUIOBBIX CETEH K paboTe B 3UMHHX yCIOBHIX
9KCILTyaTalH
3.3.7 | - PyxoBoacTBO paboTaMu 1o JIMKBUAAIIMN aBapUIHBIX CUTyalril Ha TpyOOIpoBoaax U 000PYyHOBAHUH TETIOBBIX CETEH
3.3.8 | - BHenpenne HayIHO-TEXHMYECKUX TOCTHKEHHH, TEPETOBOTO OTEUSCTBEHHOTO M 3apyOeKHOTO OIIBITa B chepe
TEIUIOCHA0KEHUS
4. CTPYKTYPA U COOAEP)KXAHUE JUCHUILIJIUHBI (MOAY JISA)
Kon HaunmenoBanue pasnesos u Tem /Bua | Cemectp / | Hacos | Kommneren- | JIutep | Pecy | Hute | IIpumedanue
3aHATHS 3aHsaTHsA/ Kvype M aTypa | pcbl | pakT.
Paznen 1. Cocrosinue u nepcneKTHBBI
Pa3BHTHSA NPOMBIIIIEHHOTO
BO/J0CHA0KeHUS
1.1 CocrosiHIE U NEPCIIEKTUBHI Pa3BUTHUSL 4 6 UIIK-1.2.1 | JI1.1 0
MIPOMBIIIJICHHOTO BOotocHa0xeHwust /Cp/ HIIK-1.2.2 | JI1.2
UIIK-1.2.3 | JI1.3]1
2.1
2.2
J12.3
2.4
Kon HaunmenoBanue pa3nenoB u teM /Bua | Cemectp / | YacoB | Komneren- | JIlutep | Pecy | Unte | Ilpumeuanue
3aHATHSA 3aHATHS/ Kypc 1070 aTypa | pchl | paKT.
Paznen 2. [loTrpedienne BoabI B
NPOMBIILIEHHOCTH
2.1 [orpebnernne BoBI B 4 0,5 UIIK-1.2.1 | J1.1 0
MIPOMBIIIICHHOCTH /JIex/ HIiK-1.22 | Jd1.2
HIIK-1.2.3 | JI1.3J1
2.1
2.2
2.3
2.4
2.2 ITepcnieKTUBBI pa3BUTHI 4 1 HIIK-1.2.1 | JI1.1 0
MIPOMBIIIIICHHOTO BOOCHA0KEHHS B HIIK-1.2.2 | J1.2
PO /TIp/ WIIK-1.2.3 | JI1.3]1
2.1
2.2
J12.3
2.4
2.3 [otpebaenue Boab! B 4 6 HIIK-1.2.1 | JI1.1 0
npombIieHHOCTH /Cp/ UIIK-1.2.2 | JI1.2
UIIK-1.2.3 | JI1.3]1
2.1
2.2
J12.3
2.4
Kon HaumenoBanue pasnesnoB u teM /Bua | Cemectp / | HacoB | Komneren- | JIlutep | Pecy | Unte | Ilpumeuanue
3aHATHSA 3aHsaTHs/ Kvype M aTypa | pcbl | pakT.
Pa3znes 3. Cucrembl
NMPOM3BOCTBEHHOI0 BOXOCHAGKEHH
NMPOMBIILTEHHBIX MPeINPUATHIH




3.1 Br160p crucTeMbl MPOMBIIIIIEHHOTO 4 1 UIIK-1.2.1 | J1.1 0
BomocHabxenus /TIp/ UIK-1.2.2 | J1.2
UIIK-1.2.3 | JI1.3]1
2.1
2.2
J12.3
2.4
32 CucreMbl IPOU3BOACTBEHHOIO 4 6 HIiK-1.2.1 | J1.1 0
BOJOCHA0KEHUS MPOMBILITIEHHBIX UIiK-1.2.2 | J11.2
npeanpusituic  /Cp/ WIIK-1.2.3 | JI1.3J1
2.1
2.2
J12.3
2.4
Kon HaumenoBanue pasnesnoB u tem /Bua | Cemectp / | HacoB | Komneren- | Jlutep | Pecy | Uure | Ilpumeuanue
3aHATUSA 3aHATus/ Kypc 197074 aTypa | pChl | paKT.
Paznen 4. Kateropuu kauecTBa BoJbl
4.1 Kareropuu xagecta Boxs! /JIex/ 4 0,5 HIIK-1.2.1 | Jl1.1 0
HIIK-1.2.2 | J1.2
HIIK-1.2.3 | JI1.3J1
2.1
2.2
J12.3
2.4
4.2 OnpepeneHue KaTeropun KauecTsa 4 1 HIIK-1.2.1 | JI1.1 0
Boxs! /IIp/ HUIIK-1.2.2 | JI1.2
HIIK-1.2.3 | JI1.3J1
2.1
122
J12.3
2.4
4.3 Kareropuu xauectBa Boabl /Cp/ 4 6 UIIK-1.2.1 | JI1.1 0
UIIK-1.2.2 | JI1.2
HIIK-1.2.3 | JI1.3J1
2.1
2.2
2.3
2.4
Kon HaumenoBanmue paznesioB u tem /Bua | Cemectp / | HacoB | Komneren- | Jlutep | Pecy | Uute | Ilpumeuanue
3aHATHS 3aHsaTHA/ Kypc M aTypa | pchl | pakT.
Paznen 5. O6opoTHbIe cucTeMbl
5.1 O6opotHbIe cucTemsl /JIek/ 4 0,5 UIIK-1.2.1 | J1.1 0
UIIK-1.2.2 | J1.2
HIIK-1.2.3 | JI1.3J1
2.1
2.2
J12.3
2.4
5.2 Pacuer u npoexkTupoBaHue ‘“yucToro” u 4 1 HIIK-1.2.1 | JI1.1 0
“rpsi3HOT0” 000pOTHBIX IHKIIOB /T1p/ HIIK-1.2.2 | J1.2
WIIK-1.2.3 | JI1.3]1
2.1
2.2
J12.3
2.4
53 Ob6opotubie cuctemsl /Cp/ 4 6 HIIK-1.2.1 | JI1.1 0
HIIK-1.2.2 | J1.2
UIIK-1.2.3 | JI1.3]1
2.1
2.2
J12.3
2.4
Kon HaumenoBanue pasnesos u Tem /Bua | Cemectp / | Hacos | Kommneren- | JIutep | Pecy | Hute | IIpumeuanue
3aHATHSA 3aHsaTHs/ Kype M1 arypa | pcbl | pakT.




Paznen 6. BainancoBble cXeMbI BOJIHOI'0O
X0351licTBA NMPOMBIIIJIEHHOI'O

npeAnpUsI THS
6.1 baraHcoBBIe CXeMBI BOJTHOTO X035HCTBa 4 0,5 HIIK-1.2.1 JI1.1 0
MIPOMBIIICHHOTO peAnpusaTus /JIex/ HIIK-1.22 | J1.2
WIIK-1.2.3 | JI1.3]1
2.1
22
2.3
2.4
6.2 CocraBiienre 0ajJaHCOB CUCTEM BOJHOTO 4 0,5 UIIK-1.2.1 JI1.1 0
xo3siictea /Ilp/ HIIK-1.2.2 | J1.2
HIIK-1.2.3 | JI1.3J1
2.1
2.2
2.3
2.4
6.3 BanancoBble cXeMbl BOJHOTO X03s1HCTBa 4 6 UIIK-1.2.1 JI1.1 0
MIPOMBINITICHHOTO Tipeanpustus /Cp/ HIIK-1.2.2 | JI1.2
WIIK-1.2.3 | JI1.3]1
2.1
J12.2
J12.3
2.4
Kon HaumenoBanmue pazjienoB u tem /Bua | Cemectp / | HacoB | Komneren- | Jlutep | Pecy | Uute | Ilpumeuanue
3aHATHUS 3aHATHA/ Kypc 00701 aTypa | pcel | paKT.
Paznen 7. Oxaaxxknaomue ycTpoiicTea
CHCTEM MPOMBINLIEHHOTO
BOJ0CHA0KeHUS
7.1 OxJnaxaaromye yCTpoucTBa CUCTEM 4 0,5 UIIK-1.2.1 JI1.1 0
MIPOMBIIIJICHHOTO BOIOCHA0KeH!s /JIek/ UIK-1.2.2 | J11.2
UIIK-1.2.3 | JI1.3]1
2.1
J12.2
23
2.4
7.2 Br16op u pacueT OphI3raibHOTO 4 1 UIIK-1.2.1 | J1.1 0
Oacceitna /Ip/ HIIK-1.2.2 | J1.2
HIIK-1.2.3 | JI1.3J1
2.1
2.2
2.3
2.4
7.3 OxJaxaaoime yCTpoicTBa CUCTEM 4 6 HIIK-1.2.1 | JI1.1 0
MIPOMBIIIIIEHHOTO BotocHa0xeHwust /Cp/ HIIK-1.2.2 | J1.2
HIIK-1.2.3 | JI1.3J1
2.1
2.2
2.3
2.4
Kon HaumenoBanue pa3nesnoB u teM /Bua | Cemectp / | YacoB | Komneren- | JIlutep | Pecy | Unte | Ilpumeuanue
3aHATHS 3aHATHN/ Kype 107071 aTypa | pcbl | paKT.
Paznen 8. Tunsl oxnaxkaaommux
YCTpOiicTB
8.1 Tumnel OX1aXAAOUMX YCTpoicTB /JIex/ 4 0,5 UIIK-1.2.1 JI1.1 0
HIIK-1.2.2 | JI1.2
UIIK-1.2.3 | JI1.3]1
2.1
J12.2
J12.3

2.4




8.2 Br16op u pacueT oxJaguTeneit 1 4 0,5 UIIK-1.2.1 JI1.1 0
“grcTOro” M “Tps3HOro” 00OPOTHBIX HIIK-1.2.2 | JI1.2
ko /TIp/ UIIK-1.2.3 | JI1.3J1
2.1
2.2
J12.3
2.4
8.3 Br16op u pacueT oxiamuTenei 4 0,5 UIIK-1.2.1 | JI1.1 0
MHOTOLIeNIeBOro npyna-oxnaautens /TIp/ HIIK-1.2.2 | J1.2
HIIK-1.2.3 | JI1.3J1
2.1
2.2
J12.3
2.4
8.4 Tumel oximaxaaronmx yctpoicts /Cp/ 4 6 HIIK-1.2.1 | JII1.1 0
UIIK-1.2.2 | J1.2
HIIK-1.2.3 | JI1.3J1
2.1
2.2
J12.3
2.4
Kon HaumenoBanue pa3nesnoB u teM /Bua | Cemectp / | YacoB | Komneren- | Jlutep | Pecy | Unte | IIpumeuanue
3aHATUSA 3aHATHA/ Kypc 197074 arypa | pchl | paKT.
Paznen 9. I'papupun
9.1 I'pamupun /Jlex/ 4 0,5 UIIK-1.2.1 | JI1.1 0
UIIK-1.2.2 | J1.2
HIIK-1.2.3 | JI1.3J1
2.1
2.2
J12.3
2.4
9.2 Pacuer Gamennoi rpamupnu /Ip/ 4 0,5 UIIK-1.2.1 | JI1.1 0
UIIK-1.2.2 | J1.2
HIIK-1.2.3 | JI1.3J1
2.1
2.2
J12.3
2.4
9.3 Pacyer BeHTHISITOpPHO#M Ipaaupuu /TIp/ 4 0,5 WIIK-1.2.1 | JI1.1 0
HIIK-1.2.2 | J1.2
UIIK-1.2.3 | JI1.3]1
2.1
2.2
J12.3
2.4
9.4 I'papupuu /Cp/ 4 6 HIIK-1.2.1 | JI1.1 0
UIIK-1.2.2 | J1.2
HIIK-1.2.3 | JI1.3]1
2.1
2.2
J12.3
2.4
Kon HaumenoBanue pa3nesnoB u teM /Bua | Cemectp / | YacoB | Komneren- | JIutep | Pecy | Unte | Ilpumeuanue
3aHATHSA 3aHsaTHsA/ Kvype M aTypa | pcbl | pakT.
Paznen 10. KonanuuoHupoBanue
000poTHOI BOAbI. OTJI0KEHU.
CradniabHocTb. OLeHKa cTa0MIbHOCTH
10.1 KonanumonnpoBarre 000pOTHOI BOIHI. 4 0,5 HIiK-1.2.1 | Jl1.1 0
Otnoxenust. CrabunbHOCTH. O1IeHKa HIIK-1.2.2 | JI1.2
ctabunbpHOCTH /JIek/ UIIK-1.2.3 | JI1.3J1
2.1
2.2
J12.3

2.4




10.2 Pacuer noka3zareneii cTabUILHOCTH 4 0,5 UIIK-1.2.1 | J1.1 0
obopoTHoii Bos! /TIp/ WIIK-1.2.2 | JI1.2
HIIK-1.2.3 | JI1.3]1
2.1
2.2
J12.3
2.4
10.3 Bri60op MeToma 60pbOBI ¢ OTIIOKEHUSIMA B 4 0,5 UIIK-1.2.1 | JI1.1 0
cuctemMax 000pOTHOTO HIIK-1.2.2 | J1.2
BomocHabxenus /I1p/ WIIK-1.2.3 | JI1.3J1
2.1
2.2
J12.3
2.4
10.4 KonannmoHnpoBaure 000pOTHOH BOJIHI. 4 6 UIIK-1.2.1 | J1.1 0
Otnoxenus. CtabunbpHOCTh. OtieHKa HIIK-1.2.2 | JI1.2
crabunbnoctu /Cp/ HIIK-1.2.3 | JI1.3J1
2.1
2.2
J12.3
2.4
Kon HaumenoBanue pa3nesnoB u teM /Bua | Cemectp / | YacoB | Komneren- | Jlutep | Pecy | Unte | IIpumeuanue
3aHATUSA 3aHATHA/ Kypc 197074 arypa | pchl | paKT.
Pazgen 11. Koppo3us. Otiioxkenns.
BuoJiornyeckue 0TI0KeHUS U
o0pacTraHust
11.1 Koppozus. Otnoxenus. buonornueckue 4 0,5 HIIK-1.2.1 | JI1.1 0
OTIOXeHUs 1 oOpactanust /JIex/ HIIK-1.2.2 | JI1.2
UIIK-1.2.3 | JI1.3]1
2.1
2.2
J12.3
2.4
11.2 Br160op metona 60ps0sI ¢ kKopposuei /I1p/ 4 0,5 UIIK-1.2.1 | JI1.1 0
UIIK-1.2.2 | J1.2
WIIK-1.2.3 | JI1.3]1
2.1
2.2
2.3
2.4
11.3 Koppozus. Otnoxenus. buonorndeckue 4 6 HIIK-1.2.1 | JI1.1 0
oTJI0XeHus U oopactanus /Cp/ UIIK-1.2.2 | JI1.2
HIIK-1.2.3 | JI1.3]1
2.1
2.2
J12.3
2.4
Kon HaumenoBanue pa3nenoB u teM /Bua | Cemectp / | YacoB | Komneren- | JIutep | Pecy | Unte | Ilpumeuanue
3aHATHS 3aHATHS/ Kvype M aTypa | pcbl | pakT.
Pa3nen 12. MeToabl 3a1IUTEI OT
Koppo3un. bopsda ¢ Guosiornueckumn
OTJI0KEHUSIMH M 00pacTaHueM
12.1 MeTop! 3amuUTh OT KOppo3un. boprda ¢ 4 0,5 UIIK-1.2.1 | J1.1 0
OMOJIOTHUYECKUMH OTJIOKCHUSIMU M HIIK-1.2.2 | JI1.2
obpactanueM /Jlex/ UIIK-1.2.3 | JI1.3J1
2.1
2.2
J12.3

2.4




12.2 Mertozp! 3amUTH OT KOppo3un. boprda ¢ 4 6 UIIK-1.2.1 | J1.1 0
OMOJIOTUUECKUMH OTJIOKEHUAMU U UIIK-1.2.2 | J1.2
obpacranuem /Cp/ HIIK-1.2.3 | JI1.3]1

2.1
2.2
J12.3
2.4

Kon HaumenoBanue pa3nenoB u teM /Bua | Cemectp / | YacoB | Komneren- | JIlutep | Pecy | Unte | Ilpumeuanue

3aHATHSA 3aHATHS/ Kvype M1 aTypa | pcbl | pakT.
Paznen 13. Ocodennoctu
BOJOCHA0KeHUsl NPeANPHATHI U
Pa3JIN4YHBIX OTpacJiei
NPOMBIILIEHHOCTH

13.1 OCc00EeHHOCTH BOAOCHA0KEHUS 4 0,5 UIIK-1.2.1 JI1.1 0
TIPEANIPUATHI U Pa3IMYHBIX OTpaciiei HIIK-1.2.2 | JI1.2
MIPOMBIIICHHOCTH /JIex/ HIIK-1.2.3 | JI1.3J1

2.1
2.2
2.3
2.4

13.2 OcobeHHOCTH BOXOCHAOKEHNS 4 6 WIIK-1.2.1 | J1.1 0
MPEANPUSTHHA U pa3IMYHbIX OTpaciei HIIK-1.2.2 | J1.2
npombinuieHHoCcTH /Cp/ UIIK-1.2.3 | JI1.3J1

2.1
2.2
J12.3
2.4

Kon HaumenoBanmue pasneso u tem /Bua | Cemectp / | Hacos | Komneren- | Jlurep | Pecy | Uure | Ilpumeuanue

3aHATHS 3aHATHS/ Kvype M1 aTypa | pcbl | pakT.

Pazgen 14. OcodeHHOCTH CHCTEM

BOJ0CHA0KeHUS MeTaUTypru4eckoii,

MaIIMHOCTPOUTEIbHOH, XUMUYECKOH,

HeTeXUMHUYECKOM, JIerKoi, MUIIeBOH,

JIECOXMMMYeCKOi NMPOMBIIVIEHHOCTH,

TeN103/1eKTPOCTAHIN, TPAHCIIOPTA,

CTPOMTEIbCTBA, CEJTbCKOT0 X03s1iicTBa

14.1 OC00EHHOCTH CHCTEM BOJOCHAOKEHUS 4 0,5 UIIK-1.2.1 | J1.1 0
METaJUTypruYeCcKOH, HIIK-1.2.2 | J1.2
MaITUHOCTPOUTEIHHON, XUMHUYECKOM, WUIIK-1.2.3 | JI1.3]1
HEe(PTEXUMHUUECKOMH, JIETKOH, MTUIIEBOMH, 2.1
JIECOXUMUYECKON IPOMBIIIICHHOCTH, 2.2
TEIUIOdJIEKTPOCTAHIIHI, TPaHCIIOPTA, J12.3
CTPOMTENBCTBA, CEILCKOTO 2.4
xo3siicTBa /JIex/

14.2 Oco0EeHHOCTH CHCTEM BOJOCHAOXKEHNUS 4 6 WIIK-1.2.1 | J1.1 0
MeTaJUTypruyecKoH, UIIK-1.2.2 | J1.2
MaIIMHOCTPOUTEIHHON, XUMUYECKOM, HIIK-1.2.3 | JI1.3J1
He(PTEXUMHUUECKOMH, JIETKOH, MTUIIEBOMH, 2.1
JIECOXUMHUYECKOH MPOMBIIIIIEHHOCTH, 2.2
TEIUIO3JIEKTPOCTAHIHI, TPaHCIIOPTA, J12.3
CTPOMTENBCTBA, CEILCKOTO 2.4
xo3siictea /Cp/

Koz HaunmenoBanue pasnenos u Tem /Bua | Cemectp / | Yacos | Kommneren- | JIutep | Pecy | Hute | IIpumedanue

3aHATHSA 3aHaTHsA/ Kype M1 arypa | pcbl | pakT.
Paznen 15. Cneumeroabl 00padoTkun
BO/IbI /ISl IPOMBOJAOCHA0KEHUS:
yMmsiryeHue, ooeccojuBaHue

15.1 Crnerpmeronsl 00pabOTKK BOJBI IS 4 0,5 HIIK-1.2.1 | JI1.1 0
TIPOMBOJIOCHA0KCHHS: YMSTUCHHE, HIIK-1.2.2 | JI1.2
obecconmBanue /JIex/ HIIK-1.2.3 | JI1.3]1

2.1
2.2
2.3

2.4




15.2 Br160p U pacueT TeXHOIOTHUECKOM 4 0,5 UIIK-1.2.1 | J1.1 0
CXEMBbI yMATYEHHSI BOJBI JJIsI UIiK-1.2.2 | J11.2
MIPOM3BOICTBEHHBIX HYX1 /I1p/ HIIK-1.2.3 | JI1.3J1

2.1
2.2
23
2.4

15.3 Br16op MeTo1a M TEXHOJIOTHIECKOM 4 0,5 UIIK-1.2.1 | J1.1 0
CXEMBI 00€CCOIMBAHMS “ITOAIMUTOYHBIX UIiK-1.2.2 | J11.2
Bon /Tp/ HIIK-1.2.3 | JI1.3J1

2.1
J2.2
23
2.4

154 CrierpMeTo 161 00pabOTKH BOJIBI IS 4 8 HIIK-1.2.1 | JI1.1 0
TIPOMBOJIOCHAOXKEHHUS: YMATUYCHHE, UIIK-1.2.2 | J1.2
obecconuBanue /Cp/ HIIK-1.2.3 | JI1.3J1

2.1
2.2
J12.3
2.4

Kon HaumenoBanue pa3nesnoB u teM /Bua | Cemectp / | YacoB | Komneren- | Jlutep | Pecy | Unte | IIpumeuanue

3aHATHS 3aHITHs/ Kype 107070 aTypa | pcbl | paKT.
Pazgen 16. Yaanenue ra3os.
Oo0eckpeMHUBaHMe BOABI

16.1 Y nanenue razo. O6eckpeMHUBaHHE 4 0,5 HIIK-1.2.1 | JI1.1 0

BoabI /JIex/ UIIK-1.2.2 | JI1.2
HIIK-1.2.3 | JI1.3]1

2.1
J12.2
J12.3
2.4

16.2 VY nanenne razo. O0ecKpeMHUBaHHE 4 8 UIIK-1.2.1 | J1.1 0
Boasl /Cp/ UIiK-1.2.2 | JI1.2

HIIK-1.2.3 | JI1.3J1

2.1
2.2
23
2.4

Kon HaumenoBanue pa3nenoB u teM /Bua | Cemectp / | YacoB | Komneren- | JIutep | Pecy | Unte | Ilpumeuanue

3aHATHUSI 3aHATUS/ Kypc 007071 aTypa | pcel | pakT.
Paznen 17. UcnoJib30BaHUE JJUBHEBBIX
U I00YHIIEHHBIX TOPOJCKHX CTOKOB B
BO/J0CHA0KEHHH MPOMbIIIIEHHBIX
NnpeAnpUsTHI

17.1 Hcnonb3oBaHue TUBHEBBIX U 4 0,5 UIIK-1.2.1 | J1.1 0
JIOOYHILIEHHBIX TOPOJICKMX CTOKOB B HIIK-1.2.2 | JI1.2
BOJIOCHA0>KEHUH MPOMBIIIIICHHBIX HIIK-1.2.3 | JI1.3J1
npeanpustai /JIex/ 2.1

2.2
23
2.4

17.2 Pa3paboTka TeXHOIOTHYECKONW CXEMBI 4 1 UIIK-1.2.1 | J1.1 0
JOOYUCTKHU TOPOACKUX CTOKOB ISt UIiK-1.2.2 | J11.2
npomBoocHa0kenus /TIp/ UIIK-1.2.3 | JI1.3J1

2.1
J2.2
23

2.4




17.3 Hcnonb3oBaHue JUBHEBBIX U 4 8 HIIK-1.2.1 | JI1.1 0
JIOOYHILEHHBIX TOPOJICKUX CTOKOB B UIiK-1.2.2 | J11.2
BOJIOCHA0>KEHHUH TTPOMBIIIIIEHHBIX UIIK-1.2.3 | JI1.3J1
npeanpustait /Cp/ 2.1

2.2
2.3
2.4
Kon HaumenoBanue pa3nenoB u teM /Bua | Cemectp / | YacoB | Komneren- | JIlutep | Pecy | Unte | Ilpumeuanue
3aHATHSA 3aHATHS/ Kvype M1 aTypa | pcbl | pakT.
Paznen 18. O6padoTka ocaakoB cucTeM
BO/IONOATOTOBKH
18.1 O0paboTKa 0CaIKOB CUCTEM 4 0,5 UIIK-1.2.1 | J1.1 0
BOJIONIOATOTOBKH /JIex/ HIIK-1.2.2 | JI1.2
WIIK-1.2.3 | JI1.3]1
2.1
2.2
J12.3
2.4

18.2 Pa3paboTka TeXHOJOTHUYECKON CXEMBI 4 1 HIIK-1.2.1 | JI1.1 0
00pabOTKH OCAJKOB CHCTEM UIIK-1.2.2 | J1.2
BOJIOIIOATOTOBKH JJISI HIIK-1.2.3 | JI1.3J1
npomBogocHabxkenus /I1p/ 2.1

2.2
J12.3
2.4
18.3 O6paboTka 0CagKOB CUCTEM 4 7 UIIK-1.2.1 JI1.1 0
BoonoAroToBku /Cp/ UIIK-1.2.2 | JI1.2
HIIK-1.2.3 | JI1.3]1
2.1
2.2
J12.3
2.4

4.1 O6pa3oBaTe/IbHbIE TEXHOJIOTUH

5. KOMILVIEKT OIEHOYHbIX CPEJCTB

5.1. KoMnieKT O1lIeHOYHBIX CPeICcTB

KoMmniekT oeHOUHbIX CpenCTB M0 TUCUUIUIMHE, COCTOSAIIMNA U3 MaTEpUAIIOB [ TEKYILEro KOHTPOJISA U MPOBEACHUS
MIPOMEXYTOYHOH aTTecTalluy 00yUYarolUXCsl, BKIIIOYasl OPSAOK IMPOBEICHUS IIPOMEKYTOUYHOM aTTECTAIlMH, CUCTEMY OICHUBAHHS
Pe3yNbTAaTOB MPOMEXKYTOUYHOM aTTECTAIlMN U KPUTEPHUH BBICTaBJICHUS OIIeHOK MpenactasieH B KOC quciuminHeL.

6. YA EBHO-METOAUYECKOE U UHOOPMAIIMUOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIS)

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas1 1UTEpaTypa

ABTOpBI, COCTaBUTENH 3araBue W3narenscTBO, roj On.aapec
JI1.1 |Cubaratymmmaa A. M. |BomocHaOxerne: yaeOHOe mocobue Homkap-Onna: https://biblioclub.ru/in
[MoBomkckuit dex.php?
rOCyIapCTBEHHBII page=book&id=49422
TEXHOJOTUICCKHIA 3
yHuBepcurert, 2018
JI1.2 | Cubararymmuna A. M. | BomocHaGxkeHue: yaeOHOe mocobue Homkap-Ona: https://biblioclub.ru/in
[ToBomxckuit dex.php?
rOCy/apCTBEHHBIN page=book&id=45951
TEXHOJIOTUYECKUI 0
yHuBepcurer, 2016
JI1.3 [Camycs O. P, BonocrabxxeHre 1 BOJOOTBEACHHE C OCHOBAMH Mocksa, bepnun: https://biblioclub.ru/in
OBcsaauukoB B. M., THIPABINKH: yueOHOe mocodue Hupexkr-Menua, 2014 | dex.php?

Konnpatses A. C.

page=book&id=25362
2

6.1.2. Jlono/iHUTE/ILHAS JINTEPATYpa

ABTOpBIL, COCTaBUTEIN 3arnaBue | W3narenscTBO, rof

On.anpec



https://biblioclub.ru/index.php?page=book&id=494223
https://biblioclub.ru/index.php?page=book&id=459510
https://biblioclub.ru/index.php?page=book&id=253622

ABTOpBI, COCTaBUTENIU 3armaBue W3znarenscTBO, rog On.aapec
JI2.1 |bemukos C. E. Bopmomoaroroska: cipaBOYHUK Mocksa: AkBa-Tepm, | https:/biblioclub.ru/in
2007 dex.php?
page=book&id=97864
J12.2 | CrexompHukoB 1O. A., |Bomonoaroroska B muiieBoi npombiiicHHocTr: | Enem: Enmerkuit https://biblioclub.ru/in
CrexonsHukoBa H. M. | MoHOTpadus rOCyIapCTBEHHBII dex.php?
yHHUBEpcHUTET UM. M. page=book&id=36455
A. bynuna, 2008 6
J12.3 | CrosiHoB H. U., BoponoaroroBka: Kypc JSKIHNA: KypC JSKITHIA Craspomnonb: CeBepo- | https://biblioclub.ru/in
Bewsies E. 1., Kaskasckuit dex.php?
Kykmaure U. . DenepanbHbli page=book&id=49481
YHUBEPCHUTET 3
(CKdVY), 2018
J12.4 | Emuctpatos C. JI., KoTenbHbIE YCTAaHOBKH M IAPOTEHEPATOPHI: HoBocubupck: https://biblioclub.ru/in
Iapos 0. U. yuaeOHOe ocobue HoBocubupcknit dex.php?
rOCy/apCTBEHHBIN page=book&id=57469
TEXHUYECKUI 8
yHHUBepcurer, 2017
6.3.1 Ilepevyennb NporpaMMHOro odecrne4eHust
6.3.1.1 | PTC Mathcad Prime 5
6.3.1.2 | MathLab 2016
6.3.1.3 | MathLab 2017
6.3.1.4 | Microsoft Windows
6.3.1.5 | Microsoft Office (Access, Excel, Word, OneNote, Outlook, PowerPoint, Publisher, Skype for business)
6.3.1.6 | Google Chrome
6.3.1.7 | PTC Mathcad Prime 6
6.3.2 Ilepeyenb HHGOPMALMOHHBIX CIPABOYHBIX CHCTEM
6.3.2.1 | EnuHoe okHO JA0CTyIa K MH()OPMAIIMOHHBIM pecypcam
6.3.2.2 | KoHCynpTaHT-ILTIOC

8. METOJUYECKHUE YKA3AHMUSA JJI OBYYAIOININXCS 11O OCBOEHUIO JUCITUIIJIMHBI (MOAYJIST)

Mertoauueckue yka3zaHus I 00yJarONIIXCsl IO OCBOSHHIO TUCTIAIUTHHE

1. NU3yuyenue paboueild mporpaMMbl TUCIUILIHHEL.

2. ITocemieHne 1 KOHCIEKTUPOBAHUE JTEKIHH.

3. O6s3arenbHast HOATOTOBKA K Ta00PAaTOPHBIM 3aHATHAM.

4. N3ydenne OCHOBHOH U JOIOIHUTENBHON JINTEPATYPbl, HHTEPHET-UCTOYHUKOB.
5. BrinosHeHue Bcex BUIIOB CAMOCTOSITEIbHOM paboThI.

Db dexrTuBHOE OCBOCHUE MUCIUIUIMHBI MPEIOJIAraeT PEryIiPHOE TIOCCIICHUE BCEX BUIOB ayIUTOPHBIX 3aHSTHIA, BHITIOTHEHUE
IUIAHA CAMOCTOSTENBHOM paboTHI B MOJHOM 00bheMe U TIPOXOXKIEHHUE aTTECTAIIMH B COOTBETCTBHHU C KAJICHAAPHBIM YUeOHBIM
rpaduKOM.

CTyIeHTY peKOMEHYeTCS O3HAaKOMHUTECS CO CIIFICKOM OCHOBHOH M IOTIOJTHUTENBHON MuTepaTypsl. JlocTym K HH(GOPMAIIHOHHBIM
pecypcaM OUOTHOTEKN 1 HHPOPMALTMOHHO-CIIPABOYHBIM cHcTeMaM ceTH "VIHTepHeT" opraHu30BaH B YUTAIHHOM 3aJie OUOIHOTEKH
co craroHapHbix [19BM, 1u6o ¢ nuunoro [I19BM (HoyTOyKa, MIAHILIETHOTO KOMIBIOTEPA WIX HHOT'O MOOMIIBHOTO YCTPOHCTBA)
HOCPECTBOM OECIPOBOAHOTO TOCTYIIA IIPU aKTHBALNK HHANBHIYaIbHOH yUETHON 3aIicy.

[Nonp30BanNe HHPOPMANMOHHBEIMH PECYpCaMy PacIIHPseT BOSMOXKHOCTH OCBOCHHUS TEOPETHUECKOTO Kypca, BHITIOHEHUS
CaMOCTOSATEIBHON PabOTHL.

Metoandeckre peKOMEHIAIMN K OPTaHU3alUHU U BBITOJTHEHHUIO CAMOCTOSATEIEHOW PabOThI COCTABJICHBI B COOTBETCTBUU € paboUei
MPOTpaMMOii AUCHUTUTUHEI "BonocHabkeHre 1 BOAONOAroToBKa" U npencTaBieHsl B Y MK AUCIUIITHHEL.

CaMmocrosTenbHas paboTa CTyI€HTOB BKIIIOUYAaET OCBOCHUE TEOPETHUYECKOT0 MaTepraa, IOArOTOBKY K BBIIIOJHEHHUIO 3a1aHUl
MPAKTUYECKUX 3aHATUMN, U MIOATOTOBKY K 9K3aMEHY.

3amaHus U METOIUYECKUE YKa3aHUs K BBITIOJIHEHHIO KOHTPOJIBHON paboThl COCTaBIEHBI B COOTBETCTBHH € paboyuell mporpaMMoit
mrcuuiuineel "BogocHabxkenne u BogonoAroroska" B YMK nucuumivge!.

MeTtoamueckue peKOMEHIAINH K OPTaHU3AIHUN 1 BEITIOIHEHHUIO MTPAKTUYECKUX pabOT COCTABIICHBI B COOTBETCTBHH C paboueit
porpaMMoii AUCHUILTUHGI "BonocHabkeHre 1 BOAONOAroToBKa" U npencTanieHsl B Y MK AUCIUIITUHEL.

MeToanueckue PEKOMCHIAINU 110 OpTraHn3alun o6pa3013arem)Horo Tmpouecca ajid 06yqu1/1;1 WHBAJIMAOB U JIUII C OTPAHUYCHHBIMU
BO3MOXXHOCTAMH 310POBbsL

HpI/I H€O6XOI[I/IMOCTI/I nporpamMma JUCHUIIIIMHBI MOXET OBITH aJlaliITUpoBaHa AJIsI NHKIFO3UBHOT'O 06y‘ICHI/I$[ HWHBaJIMAO0B U JIUII C



https://biblioclub.ru/index.php?page=book&id=97864
https://biblioclub.ru/index.php?page=book&id=364556
https://biblioclub.ru/index.php?page=book&id=494813
https://biblioclub.ru/index.php?page=book&id=574698

OIrpaHNYCHHBIMU BO3MOXKHOCTAMU 3I0POBbS C YUHETOM 0COOEHHOCTEH MX HCI/IXO(bI/BI/ILIeCKOFO pa3BuUTUA, UHAUBUAYAJIbHBIX
BO3MOKHOCTEH 1 H606XO,I[I/IMLIX CIICUAJIbHBIX yc.]'IOBI/Iﬁ ux 06y‘{eHI/Iﬂ.

HpI/I HaJIMYWU B Ipynne CTYACHTOB C OTPAHNUYCHHBIMH BO3MOXXHOCTSAMHU 3J0POBbSI BO3MOKHO HCIIOJIB30BAaATh aalITUBHBIC
TCXHOJIOTUH.

JIJig CTYZICHTOB C OTPaHHUYEHHBIM CITYXOM:

- HCTIOJTb30BaHNE Pa3HOOOPA3HBIX JUJAKTHUECKUX MaTePHAaIoB (KapTOYKH, PUCYHKH, MTUCBMEHHOE OMTUCAHNE, CXEMBI U T.I1.) KaK
MIOMOIIb JIJIsl IOHUMAHHS U PEIIeHHsI TOCTAaBICHHON 3aauH;

- HCTIOJIb30BaHKE BHCOMATEPHAIIOB, KOTOPBIC TAIOT BO3MOXKHOCTD MIOHATh TEMY 3aHATHS U OCYIIECTBUTh KOMMYHUKATHBHBIC
JICUCTBUS,

- BBITIOJIHEHHUE MTPOSKTHBIX 3aJaHUH 110 H3yIaeMbIM TeMaM.

JL7st CTYICHTOB € OrpaHUYEHHBIM 3PEHHUEM:

- UCTIOJIb30BaHKE (PHIBMOB C BO3MOXXHOCTBIO BOCIIPHSATHS Ha CIIyX JaBa€MOM B HUX HWH()OPMAIIUH ISl TOCIIEAYIOIIETO €€
00CyKIeHus;

- UCTIOJIb30BAHKE AYANOMATEPHAIIOB 110 U3yYaeMbIM TeMaM, UMEIOIUMCs Ha Kadenpe;

- MHMBUyaJIbHOE OOIIEHUE C NPENoAaBaTelieM 110 U3y4aeMOMy MaTepHaiy;

- TBOPYCCKUEC 3aJaHUA 110 U3YyHYaCMbIM TEMAaM HJIN 11O JINYHOMY KEJIAaHUIO C Y4€TOM UHTEPECOB
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