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PilCC.\l()TpCH&l 151 ()1()(’)})6HU Ha 3aCCJaHuM Kil(t)ﬁ:{pbl
nporokot Ne 16 or «29 » 3 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
toBKH (cnermanbHOCTH) 11.03.02 MHPpOKOMMYHUKAIIMOHHBIE TEXHOJIOTUN M CUCTEMBI CBS3H, YTBEPK/ICH -
Horo 06.03.2015 ropa, paccmoTpeHa u ofoOpeHa Ha 3acemanuu kadeapsl KUIIP «  »

20 roma, mpotokois Ne

PazpaboTuuk:

JloueHT Kag. KOHCTPYHPOBaHUS U
MIPOM3BOJICTBA PaHOANIAPATyPhl
(KUIIP) A. A. YepHsbies

3aBenyronmii o0ecnieunBaromeii kag.
KUITP B. M. Kapaban

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHAa ¢ (DaKyIbTETOM U BBINTyCKaroweil kadeapoii:

Hexan PT® K. 1O. Ilonosa
3aBeAyIONIHi BRITYCKAIOIICH Kad.

PTC C. B. Menuxos
OKCIIEepTHI:

JlotieHT Kadeapsl KOHCTPYUPOBAHUS
Y TIPOM3BO/ICTBA PAaUOAIIIAPATYPHI

(KUITIP) H. H. Kpusun
Crapuuii npenonaBatens Kadeapbl
pagunorexuudeckux cucteM (PTC) . O. Hoznpesatbix
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
dbopMupoBaHUE KOMIIETEHIIMM, CBSI3aHHBIX C aHaJIU30M KOHCTpykiuu POC u BbrIpabOTKOMN
KOHCTPYKTOPCKUX pelIeHHH, oOecrneunBaronmx 0€30TKa3HOCTh almaparypbl B JKECTKUX YCJIOBHUSAX IKC-
IUTyaTaluu.

1.2. 3agaun QUCHUIINHBI
— chopMHpOBaTh MOHUMAHHE CTATUCTHYECKOW TeOopHu HanexkHocTd POC W 3aBHCMMOCTH HH-
TEHCHBHOCTH OTKa30B OT BO3JCHCTBYIONNX (PaKTOPOB
— chopMHpOBaTh 3HAHHE XapaKTepa BO3JICHCTBUS M CTETIICHU BIMSHHUSA (PaKTOPOB BHEIIHEW cpe-
JIbl 1151 pA3IMYHBIX YCIOBHH HKCIITyaTalluu U 00BEKTOB ycTaHOBKU POC
—  00y4uTh MpaKTHYECKUM MeToaaM obecnieueHus HajesxxkHocTH POC Ha 3Tane KOHCTPYKTOPCKO-
O MPOCKTUPOBAHUS

2. Mecto mucuuniuebl B ctpykrype OIIOII
Juctunnuna « KoHCTpYKTUBHBIE METOABI 00€CTIEUeHHs HaIEeXKHOCTH PaJU03JIETPOHHBIX CPEICTBY
(b1.B.[IB.6.2) otHOCHTCH K 010Ky 1 (BapuaTHBHAs 4acTh).
[TpenmecTByOUMMH IUCHUIUTMHAMU, (POPMUPYIOIIMMHU HavalbHbIEC 3HAHUS, ABIsAIOTCSA: BBeneHue
B nnpopuis "Cucrtemsl MoOOMIBHON cBs3u", H)keHepHas u KommbloTepHas rpaduka, Vctopus, DnexTpo-
MUTaHUE CUCTEM CBSI3U.
[Tocnenyromumy IMCUUIIIMHAMY ABIAOTCA: [IpenaumniomMnas npakTuka.

3. TpeGoBanus K pe3yJibTaTaM OCBOCHMS JUCUMIIIIMHbI

[Tponecc n3yyeHus JUCUMIUIMHBI HapaBieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIETSHIUI:

— IIK-8 ymeHnueMm coOupare U aHaJIM3UPOBaTh HMHGpOpMAIMIO sl (GOPMUPOBAHUS HCXOIAHBIX
JAHHBIX JIJIS1 IPOEKTUPOBAHUS CPEACTB U CETEH CBSI3U U MX DJIEMEHTOB;

— TIK-10 crmocoGHOCTRIO K pa3paboTKe MPOEKTHOM M paboyel TeXHHYECKOW TOKYMEHTAalluH,
O0(OPMIIEHHUIO 3aKOHYEHHBIX MTPOEKTHO-KOHCTPYKTOPCKUX pabOT B COOTBETCTBHM C HOPMaMH M CTaHJap-
TamH,

B pe3ynbraTe u3ydeHus JUCIUIUIMHBI 00Yy4aOLIUICs TOJKEH:

— 3HATh NPUHIMINBI aHAJIW3a KOHCTPYKIUU POC paznuyHbIX ypOBHEH pa3syKpyNHEHUS C MO3H-
LIUY BO3MOXHBIX OTKa30B M UX MOCIEACTBUN

—  YMeThb IIPUMEHSATh HA MPAKTHKE NU3BECTHBIE KOHCTPYKTUBHBIE METO/IbI 00ECIIEUCHHS HaIEAKHO-
ctu POC

—  BJIaJeTh HaBbIKaMU KOHCTPYHUPOBaHHMS Y3JI0B U 0;10k0B POC MOBBINIEHHON HAAC)KHOCTH

4. O0beM QUCHUILIMHBI U BUABI Y4eOHOI padoThl
OO01mast TpyI0eMKOCTh AUCIUILTHHBI COCTaBIIsAeT 4.0 3a4eTHBIX €AMHUIIBI U MIPEJICTABICHA B Ta0JIH -

%264&11/1.1121 4.1 — TpynoeMKoCTb JUCIUILINHBI
Bunpl yueOHOI gesTebHOCTH Bcero yacos CemecTpsl
8 cemectp
AynuaTopHbI€ 3aHATHS (BCETO) 62 62
Jlexuun 30 30
[IpakTuueckue 3aHATHS 16 16
JlaboparopHbie pabOTHI 16 16
CamocTosiTenbHas paboTa (Bcero) 82 82
OdopmiieHre 0TYETOB 110 JIA0OPATOPHBIM paboTam 16 16
[TpopaboTka JIEKIIMOHHOTO MaTepraia 22 22
[ToaroroBka Kk MpakTUYECKUM 3aHATUAM, CEMUHApAM 44 44
Bcero (0e3 ax3amena) 144 144
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OO01mas Tpy10eMKOCTb, 4 144 144

3aueTHnie EquHuIie 4.0 4.0

5. Conep:xaHue TUCHHUILIMHBI

5.1. Pa3gennl AMCHHUILIMHBI K BUALI 3AaHATHHA
Pazniensl IUCUUIUTMHEI M BUABI 3aHATUH PUBEICHBI B Ta0muiie S.1.
Tabmmua 5.1 — Pasgens! fUCHUILIMHEBL U BUABI 3aHATHI

_ ]
e ] = 2 g 3 =
: o o o O E =
S 8 g ¢ | £z 25
HazBanus pa3aenoB TUCHUTUIUHBI i © a, o, z ) & E
S = G s g0 = E
o, < < o M (=T
= = O m 3 S 2
8 cemecTp
1 3amaun oOecrieueHUsT HaIE)KHOCTH Ha 4 4 0 13 21 [IK-10, ITK-8
Pa3IUYHBIX UCTOPUUECKUX JTAIax pPa3BU-
tusa POC
2 Ponb paguonHXeHepa U ero B3auMo- 4 4 0 13 21  |IIK-10, ITK-8
JIEHCTBHS C KOHCTPYKTOpPaMH, MaTepuao-
BEJaMH U TEXHOJIOTaMHU
3 Meronb! o0ecriedyeHust HaJACKHOCTH MPU 4 4 0 15 23 |TIK-10, ITK-8
BO3/ICHICTBUU BJIaru, OMOJIIOTUYECKON cpe-
JTbI ¥ TIBLITA
4 ObecrieueHrne HOPMATBHOTO TETIJIOBOTO 6 0 8 12 26 |1IK-10, ITK-8
pexuma POC
5 OcobeHHOCTH KOHCTPYKIIHMA, SKCILTya- 4 0 0 4 8 IK-8
TUPYEMBIX B BAKyyMe
6 OOecrnieueHne HAJICKHOCTH B YCIIOBUSX 4 0 8 11 23 |TIK-10, ITK-8
MEXaHUYECKUX Harpy30K
7 lIpenoTBpallieHuE TOBPEKACHUN MEXK- 4 4 0 14 22 |TIK-10, ITK-8
y3JI0BOTO 3JIEKTPOMOHTaXa
Hroro 3a cemectp 30 16 16 82 144
Hroro 30 16 16 82 144
5.2. Coaep:xanue pa3aejioB JMCHUILIHHBI (110 JIEKIIASIM)
ConeprkaHue pa3aesioB TUCIUTLINH (TI0 JIEKIHUIM) PUBEICHO B TabiuIe 5.2.
Tabmuua 5.2 — ComeprkaHue pa3ienaoB TUCIUILIKH (TI0 JEKITHSIM)
3 z S
3 ==
2 > 5
HasBanus paznenos CopneprkaHue pa3ieiaoB TUCIUILIMHBI (IO JEKIUSIM) zF &5
o E
X g =
al o g
~ S
8 cemecTp
1 3agaun obecrnieueHus Ucrtopust pazButus koHcTpykumii POC. 3agaun obec- 4 [1K-10,
HAJEKHOCTH Ha MEYCHHUS HAJICKHOCTH T10 YETHIPEM COCTABISIOLIUM - IK-8
Pa3IMYHBIX 0€30TKa3HOCTH, JI0JITOBEYHOCTH, COXPAHIEMOCTH, pe-
HMCTOPUYECKHUX dTarmax MOHTONPUTOAHOCTH. TpedoBaHuMsl, MpeabsIBIsIEMbIC K
pasutusi POC KOHCTPYKIIMH YCIOBUSIMHU JKCILTyaTalluy Ha PaCIIHps-
olieMcst Kpyre o0bekroB-Hocuteneid. OcBoeHue Tpe-
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OOBaHMI BOCHHOW TEXHUKH U KPUTHUYECKUX YCIIOBHI
OKpYXarolen cpeibl (KOCMHUYECKUe, TITyOOKOBOIHbBIE
HOCHUTEJH | JIp.).

Hroro
2 Ponb papnonnkenepa u | CXOICTBO U Pa3IMUME 331a4, PEIIAEMbIX CXEMOTEXHHU- [IK-10,
€ro B3aMMOJIEHCTBHUSA C KOM, KOHCTPYKTOpPOM U TexHosioramu POC Ha paznny- [IK-8
KOHCTPYKTOpamH, HBIX CTPYKTYPHBIX YPOBHAX KOHCTpyKuuid. Onpenene-
MaTepUaIOBEIaMu U HUE U pa3inuuus Mexay BuaaMu ucneitanui POC Ha
TEXHOJIOTaMU Ha/IeKHOCTh. MeTouKa BIOOpa HEOOX0IMMOr 0 BHIa

WCTIBITAHUS ISl onpeaesieHus: HaJieskHOCTH POC.

DneMeHTapHbIe CIOCOO0BI 00PaObOTKH CTATUCTUIECKUX

aHHBIX 1o HazmexHocTH POC.

Hroro
3 Meronb! obecriedeHust | XapakTep MOBPEXKACHUH, BBI3BIBAEMBIX BO3JICHCTBUEM T1IK-10,
HaJIEX)KHOCTH IIPU BJIary, OMOJIOrMYECKOM cpenibl U NbUTH. KOHCTpYKTHB- [K-8
BO3/ICHICTBUH BJIArH, HBIE MEPbI, CHUKAIOLIUE BPEAHOE BIUSHUE. YUET
OMOJIOTUYECKOW Cpebl M | BIMSHUS YKa3aHHBIX (PaKTOPOB MPH CTATUCTUYECKUX
BTN pacyeTax HaJeKHOCTH.

Hroro
4 ObGecrnieueHue BiisiHMe NMOBBIIIEHHON U IIOHWKEHHON TEMIIEpaTyphl [IK-10,
HOPMAJIBHOTO TEIUIOBOTO | Ha HaAeKHOCTh POC, ee yuer npu CTaTUCTUYECKHUX [IK-8
pexuma POC pacueTax HaJe)KHOCTH. MeTo/ipl pacyeTa TEIIOBOTO

pexxuma 6510K0B, y3510B U 31emMeHToB POC. Konerpyk-

THUBHBIE METO/IbI 00ECTIEUEHUSI HOPMAILHOTO TETJIOBO-

ro pexxuma POC. Ocobennoctu 3amuthl POC, pa3me-

IIAEMBbIX BHE FEPMOOTCEKA IIPU TOHMKEHHOM JaBJIe-

HUU WIN B BaKyyMe.

Hroro
5 OcobennocT OcoOble BHUJIBI BO3ACHCTBUH, CBA3aHHBIC C PabOTOM TIK-8
KOHCTPYKIIMH, POC BHe 3eMHOI aTMOCdephl. BiausHre KOCMUYeCKUX
JKCILTyaTUPYEMBIX B U3ITy4eHul, 0OpaTUMble U HEOOpaTHUMbIe U3MEHEHHS.
BaKyyMe [ToBpexxaeHre ONTHYECKUX JATYMKOB U (POTODIIEKTPHU-

YecKUX npeoOpa3oBaresieil KOCMUYECKOH MbUIbIO U

MyCOpOM. 3aJjauil KOMIUIEKCa aBTOMaTUKH U CTaOMIIN-

3a1My OOPTOBBIX MUTAIOUINX HANPSHKEHHUH, KOHCTPYK-

LMY SHEPTeTUYECKON AIIEKTPOHUKH.

Hroro
6 OGecnieueHue 3anaun obecriedeHns HaJeKHOCTH B YCIOBUSIX BUOpa- [K-10,
HAJEKHOCTH B YCIIOBUAX | LIUM, yIapOB, TMHENHBIX YCKOPEHHUH,aKyCTHUECKOTO I1K-8
MEXaHWYEeCKUX HArpy30K |IIyma, HeBecoMOCTH. [IoBbIIeHHE TPOYHOCTH U

KECTKOCTH KOHCTPYKIIMH, BBIOOD MOIXO/SIINX

KOHCTPYKTUBHBIX MaTepUajIOB, UCKIIOYEHNE MEXaHHU-

YeCKHX PEe30HaHCOB, BUOponemndupoBanue. OrpaHu-

YEHHOCTh TpUMeHeHus1 amopTtusaiuu POC.

Hroro
7 IlpenoTBpaiiienre Bo3morkHbIe mpuunHbI OBpexkaeHU. OOecnieueHne [1K-10,
MTOBPEKICHUI THOKOCTH COEMHEHUN U MEXaHUUECKON TPOYHOCTH. TIK-8
MEXY3J10BOTO Pacnpenenenne MmexaHn4ecKoi Harpy3KH 1o JJIMHE
3JIEKTPOMOHTAXKa kabes, *kryTa, mpoBoja,  MIIK.
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Htoro

4

Hroro 3a cemectp

30

5.3. Pa3nenbl JMCHMILVIMHBI M MEKIMCUMIUIMHAPHBIE CBSA3H ¢ 00eceYuBAKIIMMH (PeAbl Ty IIUMH)
U o0ecnieyBaeMbIMH (IOCJIEAYIONIUMH) TUCHHILIHHAMU

Paznmenpl TUCHUIUIMHBI M MEXIUCIUTUTMHAPHBIC CBSI3U C 00ECTICUMBAOIIMMHU (TIPEABIAYIIIUMH) U
obecrnieunBaeMbpIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAMHE TIPEICTAaBICHBI B TabmuIe 5.3.

Tabmuua 5.3 — Pa3nenbl IUCIUTUTMHBI B MeXANCIUILTNHAPHBIC CBSI3U

HanmeHoBaHue TUCIUILINH

Ne paznenoB gaHHOM IUCHUIUIMHBL, IS KOTOPBIX HEOOXOAUMO
u3y4yeHne 00ecTeYMBaAIONINX U 00€CIIeYnBAEMbIX JUCIUILUINH

1 2 3 4 5 6 7
[IpeamecTByromue TUCHUTIIUHBI
1 Brenenue B npoduis "CucreMsl .
MOOUITBHOM CBs3H"
2 nxeHepHasi 1 KOMIbIOTEpHAS n
rpaguka
3 Uctopus +
4 DIEeKTpONUTAaHUE CUCTEM CBSI3U +
[Tocnenyrouye TUCHUTIITUHBI

1 TlpepaumioMHas mpakTHKa + + + + +

5.4. CooTBeTCTBHE KOMIIETEHIUIi, POPMHUPYeMBbIX TPU U3YYeHUH TUCHMIIUHBI, 1 BUI10B 3aHATHI
CoOTBeTCTBHE KOMITETEHIMH, (OPMUPYEMBIX MPH W3yYEHUU IUCHUIUIMHBI, W BUAOB 3aHATHH
IpeJCTaBIeHO B Tabnuie 5.4.
Tabmuna 5.4 — CooTBEeTCTBHE KOMIETEHINH, POPMUPYEMBIX MPU W3yYSHUH JAWUCIMIUIMHBI, ¥ BUJIOB 3aH-

THHN

Bunnl zanstuin

Komnerenimmn

Jlek.

DOpMBI KOHTPOJIA

=
~
oo

+ | IIpak. 3aH.

+ | JIab. pab.

+ | Cam. pa0.

Otuer o naboparopHoii pa-
6ote, Onpoc Ha 3aHATHUSX,
3auet, BoicTyrieHue
(moknan) Ha 3aHsATHHd, Pac-
yeTHas paboTta, Tect

IIK-10

Otyet no nabopaTopHoii pa-
6ote, Onpoc Ha 3aHATUSX,
3auet, BoicTyrienue
(moknan) Ha 3aHsATHH, Pac-
yeTHas pabota, Tect

6. UuTepakTUBHBIE MeTOAbI U (JOPMBI OPraHU3aANNU 00yUEeHUsI
He npenycmotrpeno PVYII.

7. JIabopaTopHblie padoThI

HaumenoBanue nabopaTtopHbIX padoT npuBeneHo B Tabmure 7.1.
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Tabmuua 7.1 — HaumeHoBaHue 1a00paTOpHBIX padboT

3 z§
Q P=a=1
Qo O T
= >~ O
HasBanus paznenos HaumeHnoBaHnue 1a00paTopHBIX padoT zF &5
o S E
= o, =
& o 2
= S}
8 cemecTp
4 ObecnieueHue Pacuet TeruioBoro pexxuma 6;oka POC ¢ onenkoit Ha- 8 [TK-10,
HOPMAJIBHOT'O TEIUIOBOIO | ACKHOCTH IK-8
pexuma POC Hroro 8
6 Obecrieuenue [IpoexTupoBaHue U pacyeT CUCTEMbI aMOPTH3ALIUU 8 [K-10,
HAJEXKHOCTH B ycnoBusix |POC TIK-8
MEXaHHYECKHX HArpy30K |py. .
Hroro 3a cemectp 16
8. [IpakTHYecKkue 3aHATHSA (CEMHUHAPBHI)
HanMeHnoBan#e MpakTHYECKUX 3aHATUN (CEMHHAPOB) MPUBEACHO B Tabmmie 8. 1.
Tabmuua 8.1 — HaumeHoBaHME MPAaKTUYECKUX 3aHATUH (CEMHUHAPOB)
A v =
I -
3] ==
g O 5
o ]
HasBanus paznenos HaumeHoBaHMe MPaKTHUECKUX 3aHATUH (CEMHHAPOB) z 5 &5
o S E
X 8 =
> &3
= =
= S
8 cemectp
1 3amaun obecrieueHus Cemunap: cropus pazsutus koHcTpykuuii POC 4 IK-8
HaJEKHOCTH Ha Vroro 4
Pa3IUYHBIX
HMCTOPUYECKHUX dTanax
passurus POC
2 Ponb paguonnxkenepa u | O6paboTka pe3ynbratoB ucnbiTanuii POC Ha Hagex- 4 IIK-8
€ro B3aMMOJEHCTBHUSA C HOCTb
KOHCTPYKTOpamH, Wroro 4
MaTepuanioBeIaMH U
TEXHOJIOTaMU
3 Metoap! obecnieuenust | Cemunap: CriocoObl 3amuThl KOHCTpYKuii POC pa3- 4 [K-10,
HA/ISKHOCTH MIPU JUYHBIX KOHCTPYKTUBHBIX YPOBHEH OT KJIMMaTHuye- IK-8
BO3/ICHCTBHH BJIATH, CKUX BO3JeUCTBUHU
OHMOJIOTHYECKOM cpebl U Vitoro 4
TTBLTA
7 llpenotBpaiieHue Cemunap: CriocoObI BRITIOTHEHUS MEKY3JI0BOTO 3JICK- 4 [TK-10,
MOBPEKICHUI TPOMOHTA’)Ka B anmapaType OTBETCTBEHHOIO IPUMEHE- I1K-8
MEXY3JI0BOTO HUS
AJIEKTPOMOHTaXA Wroro
HWroro 3a cemectp 16

Bunel camocrosiTensHOM paboThl, TPYIOEMKOCTh U (POpMHUpYEMble KOMIIETEHIIMH TPEICTaBICHbI B

tabimue 9.1.

9. CamocrosiTesqibHasi padoTa
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Tabmuma 9.1 — Busiel caMOCTOSTENBHON padOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETCHIIUU

3 @]
2 z E
Q ==t
o ) O =
Bunnr camocTosTeLHON & > 0O
HasBanus pasnenos z 7 &5 @OpMBI KOHTPOJIA
paboThI B s 2
= c, =
a o 2
= S}
8 cemecTp
1 3agaun oGecrieueHust [ToaroroBka Kk mpaxkTHye- 10 |TIK-8 Brictymienne (moxmnam) Ha
HaJIeKHOCTH Ha CKHM 3aHSTUSAM, CEMHHA- 3aHsTi, Onpoc Ha 3aHs-
Pa3IMYHBIX UCTOPUUECKHX | paM Tusx, Tect
sTanax passaTEA PIC IIpopaboTka JIEeKIIUOHHOTO 3
MaTepuaina
Hroro 13
2 Ponb paguounnkenepa u | [loaroroBka K nmpakTuye- 10 |IIK-10, Onpoc Ha 3aHaTusx, Pac-
€ro B3aUMO/JICHCTBUS C CKHUM 3aHSATHUSIM, CEMUHA- ITK-8 yeTHas padorta, Tect
KOHCTPYKTOpaMH, pam
MaTepUaIOBEIaMH U
arcepraoseia [TpopaboTka JIEKITMOHHOTO 3
TEXHOJIOTaMHU Mareprana
Hroro 13
3 Meronb! obecrieuenust | [loaroroBka k mpakTuye- 12 |TIK-8 Brictymiienne (moxmnam) Ha
HA/ISKHOCTH MPHU CKUM 3aHATHUSAM, CEMUHA- 3anatuu, Onpoc Ha 3aHs-
BO3/ICHCTBHH BJIATH, pam X, Tect
Oronornyeckod cpesl u [TpopaboTka JIEKITMOHHOTO 3
TTBLTA
1 MaTepuana
Hroro 15
4 ObecnieueHue [TpopaboTka JIEKITMOHHOTO 4 |TIK-10, Ompoc Ha 3ausaTusax, OT-
HOPMAaJIbHOTO TEIUIOBOIO | Marepuaia [IK-8 4eT 1o 1abopaTopHOil pa-
skuma P te, TecT
pe aPaC OdopmieHre 0TYETOB 0 8 bore, Tec
nabopaTOpHBIM paboTam
Hroro 12
5 OcobeHHOCTH [TpopaboTka JIEKITMOHHOTO ITK-8 Ompoc Ha 3aHsATHAX, TecT
KOHCTPYKLIMH, Marepualia
IKCIUTYaTUPYEMBIX B Wroro 4
BaKyyme
6 ObecnieueHue [TpopaboTka JIEKITMOHHOTO 3 |TIK-10, Ompoc Ha 3ausaTusax, OT-
HaJIeKHOCTH B YCIIOBUAX |Marepuaia [IK-8 4eT 1o 1abopaTopHOil pa-
MEXaHWYECKUX Har K te, Tect
CXaHuaee arpyso OdopmieHre 0TYETOB 0 8 bore, Tec
nabopaTOpHBIM paboTam
Hroro 11
7 llpenoTBpaiieHue [ToaroroBka k mpakTuue- 12 |IIK-10, Brictymienne (moxmnam) Ha
TIOBPEKICHHUI CKUM 3aHSATHSAM, CEMHUHA- IIK-8 3aHsT, Onpoc Ha 3aHs-
MEXXY3J10BOTO pam THsix, Tect
NCKTpOMOHTAKA [TpopaboTka TeKIHOHHOTO 2
MaTepuaita
Hroro 14
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Hroro 3a cemectp 82

Hroro 82

10. KypcoBoii npoekT / kypcoBasi padota
He mpenycmorpeno PVYII

11. PeiiTuHroBasi cucremMa JJisi OEHKH yCIIeBAeMOCTH 00y4a0IuXcs

11.1. banabHbIe OLIEHKH JJIs1 3JIEMEHTOB KOHTPOJIA
Tabmuna 11.1 — bayuibHBIC OIICHKH ISl 2JIEMEHTOB KOHTPOJIS

. . MaxkcuManbHbIi
. MakcumanbHbIN MakcumanbHbIN
DJeMeHTHI y4eOHOM 0aJut 3a mepuos Bcero 3a
6amn Ha 1-yto KT ¢ | ©Oamn 3a nepuon
NS TeNbHOCTH mexay 2KT u Ha CEMECTp
Hayana cemectpa | mexay KT u 2KT
KOHEIl ceMecTpa
8 cemectp
Brictymuienne (okiam) Ha 5 5 5 15
3aHATUU
3auer 10 10
Ormpoc Ha 3aHATUAX 5 5 5 15
OtyeTt no nabopaTopHOM 10 10 20
pabore
Pacuernas pabora 10 10
Tect 10 10 10 30
Wroro makcumym 3a nepu- 20 40 40 100
on
Hapacratomum urorom 20 60 100 100

11.2. IlepecyeT 0a/1J10B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[Tepecuer 6anIoB B OIIEHKH 32 KOHTPOJIBHBIE TOUKHU MpeICTaBIeH B Tabmuue 11.2.
Ta6muma 11.2 — IlepecueT 0anioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH

banel Ha 1aTy KOHTPOIBHOW TOUYKHU Onenka

> 90% ot MakcuManbHOU cyMMBbI OamioB Ha gaty KT 5

Ot 70% o 89% ot makcuManbHOM CyMMBI OaiioB Ha gaty KT

4
Ot 60% 10 69% OoT MakcMMaIbHON cyMMbl OaisioB Ha naty KT 3
2

< 60% oT MakcuMmanbHON cyMMBbl O6atoB Ha aaty KT

11.3. Ilepecyet cyMMbI 02/1710B B TPAAULMOHHYIO M MEKTYHAPOIHYIO OLEHKY
[Tepecuer cymMMBI 0aJIOB B TPaIUIMOHHYIO M MEXIYHAPOAHYIO OLIEHKY TPEACTaBICH B TaOmuIe
11.3.
Tabmuua 11.3 — Ilepecuer cyMMBbl 0aIJIOB B TPaIMIMOHHYIO M MEXIYHAPOIHYIO OLICHKY

Hrorosas cymma 6aios,
Onenka (I'OC) YUHTBIBAET YCHEIIHO CAAHHBIN Onenka (ECTS)

9K3aMEH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (ouens xoporiio)

4 (xopo1110) (3a4TEHO) 75 - 84 C (xoporo)
70 - 74 D (ynoBneTBOpHUTENBHO)

3 (yZIOBJIETBOPUTEIHHO) (3aYTEHO) 65 - 69
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60 - 64 E (mocpencTBeHHo)

2 (HeynOBJIETBOPUTEIIBHO) (HE

Huxe 60 6aiuios F (HeynoBieTBOpUTEIHLHO
3a4TEHO) (meyn P )

12. YueOHO-MeTOAMYecKOe U MHGOPMAIMOHHOE 00ecTieyeHue TUCIHIIIMHBI

12.1. OcHoBHas JUTEpaTypa
1. Teopus HamexHOCTH [DNEKTPOHHBIN pecype|: YuedHoe nmocobue / Kozmos B. I'. - 2012. 138 c.
- Pexxum noctyma: http://edu.tusur.ru/publications/1274 (nara oopamenus: 15.07.2018).

12.2. lonotHUTEILHAS JTATEPATYpPa
1. OcrtpeiikoBckuil B.A. Teopus HanexHoctu : Y4ueOHuk 115 By30B / B. A. OcTpelKoBCKUH. -
M. : Beiciias mkona, 2003. - 462 c.: wi. (Hannuue B 6ubmotexke TYCYP - 30 9k3.)

12.3. YueOHO-MeTOAHYECKHE ITOCOOUS

12.3.1. Obs3aTebHBbIC y4eOHO-MeTOAMYEeCKHE TOCOOHs
1. Teopuss HageKHOCTH [DIEKTPOHHBIN pecypc]: Meromuueckue ykazaHWsl JJIS TPOBEIACHUS
NpakTU4ecKux u Jabopatopubix 3aHatuii / Kosmo B. I. - 2012. 7 c. - Pexum pnocrymna:
http://edu.tusur.ru/publications/1271 (mara obpamenus: 15.07.2018).
2. OCHOBBI KOHCTPYMPOBAHHS JJIEKTPOHHBIX CPEICTB [DNEKTPOHHBIN pecypc]: Meroanueckue
yKa3aHUs K MPaKTUYECKUM, JJaOOPATOPHBIM 3aHATUSAM U CaMOCTOSTeNbHOI pabote / A. A. UepHblieB -
2018. 78 c. - Pexxum noctyna: https://edu.tusur.ru/publications/8145 (nara obpamenus: 15.07.2018).

12.3.2. YuyeOHO-MeTOAMYECKHUE TOCOOHS /ISl JIML C OTPAHMYEHHBIMHU BO3MOKHOCTSIMHU 3/10POBbS U
HHBAJINI0B

Y4eOHO-MeTOIMYEeCKUE MaTepHallbl sl CAaMOCTOSTENLHON M ayAUTOPHOM paboThl 00ydaromuxcs
U3 YHCIIa JIUI ¢ OTPAHHYECHHBIMHA BO3MOYKHOCTSIMH 3JI0OPOBBSI M WHBAIHIIOB MPEAOCTABISAIOTCS B (PopMax,
aJaNTHPOBAHHBIX K OTPAHUYEHUSM UX 3/I0POBbS U BOCTIPUATHUS HH(POPMAIIHH.

Jlis1 U1 ¢ HApPYIIeHUSIMU 3PeHust:

- B (hopMe ANIEKTPOHHOTO TIOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMICHHBIM HIPHUPTOM.

JLJis1 1ML ¢ HAPYIIEeHUSIMHU CJIyXa:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

JlJist NI ¢ HAPYIIEHUSIMU OTIOPHO-ABUIaTeIbLHOTO aNnapara:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (popme.

12.4. IIpodeccuonaibHbIe 0a3bl JAHHBIX U HH(GOPMALIMOHHBIE CTIPABOYHBbIE CHCTEMbI
1. ba3bl naHHBIX, JOCTYI K KOTOpbIM odopmiieH Oubanorekoir TYCYPa B Tekymuii MOMEHT Bpe-
mMeHH. CITUCOK JOCTYIMHBIX 0a3 JaHHBIX CM. TIO ccbuike: https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTepuajibHO-TeXHHYecKoe ofecrnedeHue JUCHUILUIMHBI U TPedyeMoe NporpaMMHoe
o0ecrneyenune

13.1. O0uue TpedGOBaHUSI K MATEPHATbHO-TEXHMYECKOMY U MPOrPaMMHOMY 00eceYeHH 0
AUCHHUILIMHBI

13.1.1. MaTepuaJibHO-TeXHHYECKOE U MPOTPAMMHOE o0ecrneyeHue sl JIEKIIMOHHbIX 3aHATHH
Jlns mpoBeieHUs 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaJIbHBIX KOHCYJAbTALIUH, TE-
KYILIETO KOHTPOJIS U MPOMEXYTOYHON aTTECTAIlMU UCIIONB3YyeTCsl yueOHas ayTuTOpHUs ¢ KOJMUYECTBOM TIO-
CaJI0YHBIX MeCT He MeHee 22-24, 000opy0oBaHHAs JOCKOM M CTaHJAApTHOH yueOHo#l meOenbto. MMeroTes
JEMOHCTpAIMOHHOE 000pyI0BaHNE U yueOHO-HAITISAHBIE TOCOOUSs, 00ecreunBaoIIie TeMaTHUeCKHe -
JIFOCTPALIMHU 110 JIEKIIMOHHBIM pa3ieiaM JUCIUIUINHBI.

13.1.2. MaTepuaJbHO-TEXHUYECKOE H IPOrPaMMHOe o0ecnedyeHne VI NPAKTHYeCKUX 3aHATHI
JlaGoparopust aBTOMaTu3UpOBaHHOTO NpoekThpoBanus / JTJaboparopus I'TIO
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yueOHasi ayuTOpus JUIs POBEICHUS 3aHATUH JIGKIIMOHHOTO TUTIA, YIeOHAs ayIUTOPHS JIsI TIPOBE -
JIEHUS 3aHATHI MPAKTUUYECKOTo THUIIA, yuyeOHast ayIuTOpHs AJIsl IPOBEACHUS 3aHATUI 1a00paTOPHOTO THIIA,
yaeOHasi ayTUTOPHsI IJIsl TPOBEIACHHMSI 3aHSATHI CEMUHAPCKOTO TUIIA, TTIOMEIICHHE JIJIsl KypCOBOTO MPOCKTHU -
poBaHUs (BBIMOJIHEHUS KYpPCOBBIX padoT), MOMEIIEHUE ISl MPOBEACHUS TPYIIOBBIX U MHAMBHUIYaTbHBIX
KOHCYNbTAIIUMN, MIOMEIIIEHUE JIIsI TPOBECHHS TEKYIEro KOHTPOJIS U MPOMEXYTOUYHOM aTTeCcTalliu, oMe-
[IEHHE IS CAMOCTOSATENBHON pabOoThI

634050, Tomckast o6macts, T. Tomck, Jlennna npocrnekT, a. 40, 403 ayn.

Ornucanue UMerIerocs 000pyI0BaHUS:

- CepBep Ha 0aze kommbroTepa Intel Pentium,;

- Paboune crannuu Ha 6aze kommberotepa Intel Core (12 mrT.);

- MapkepHas nocka;

- DKpaH Juis MPOEKTOpa Ha MOJCTABKE;

- Mynstumenniinbiii npoexktop TOSHIBA;

- TeneBuzop-monutop SAMSUNG;

- Kommuiekt cienmanuzupoBanHoi yueOHOW Mebenu;

- PaGouee mecto npenogaBaress.

[TporpammHOe obecrieueHue:

- T-Zip

— Acrobat Reader

— Google Chrome

— Microsoft Office

— Microsoft Windows

— Mozilla Firefox

— OpenOftice

13.1.3. Marepua/ibHO-TeXHUYECKOE U NIPOrPaMMHOe o0ecrnedyeHue 1Jisl JIadOpaTOPpHbIX padoT

Jlaboparopusi paguo3IeKTPOHUKA

yueOHas ayuTOpus JUIsl IPOBEICHUS 3aHATUH JIGKIIMOHHOTO TUIA, yueOHas ayIUTOpUs [Tl IPOBE -
JICHHS 3aHATHI MPAKTUYECKOTo TUMA, ydeOHas ayIuTOpHs Ui IPOBEICHHS 3aHATHI 1a00paTOpHOTO THIIA,
yueOHas ayIUTOpHsI AJIsl IPOBEACHUSI 3aHATHII CEMUHAPCKOro TUIIA, TOMEIICHHE ISl KypCOBOTO MPOEKTHU -
poBaHUs (BBIMOJHEHUS KYPCOBBIX padoT), MOMEIIEHUE ISl POBECHUS TPYITIOBBIX U WHAMBHUIYAIBHBIX
KOHCYJIbTAllUM{, MIOMEIIEHUE ISl TPOBECHHS TEKYILEro KOHTPOJIS U MPOMEXYTOYHOM aTTecTaluu, ome-
IICHHUE JUTSI CAMOCTOSTEIBHOM paboThI

634050, Tomckast obmactb, T. Tomck, JlennHa npocrekT, 1. 40, 402 ay.

Onwucanue uMeronierocs 000pyI0BaHuUs:

- BonmstmeTp GMD-8246 (5 mrT.);

- Paboune craniun Ha 6asze komnbrotepa Intel Pentium (2 mir.);

- MapkepHas 10cKa;

- BostmeTp GDS-8065 (2 mit.);

- Ocmwnorpad GDS-806S (2 mit.);

- Ocuumnorpad GDS-620FG (5 mrt.);

- Uctounnk nutanus MPS-3002L (2 mt.);

- YueOHnas naboparopHasi ycTaHOBKa « TeopHst 31eKTpUIECKON CBA3M» (2 IIIT.);

- Hactoromep FS-7150 Fz Digital (5 mir.);

- I'enepatop GFG-8250A (4 mr.);

- Maketst YMIIK-80 (4 mt.);

- I'eneparop I'CC-93/1 (2 wT.);

- Araimmmzatop criektpa GSP-810 (2 mit.);

- Kommutekt cienmanusupoBanHoi yueOHON Mebenu;

- PaGouee mecto npenogaBares.

ITporpaMMHoO€e obecrieueHue:

— PTC Mathcadl13, 14
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13.1.4. MaTrepuaJibHO-TEXHHYECKOE H MPOrPaMMHoOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON padoThl
Jlnst caMoCTOSATEIbHOM PabOThl MCTONB3YIOTCS y4E€OHBIE ayIUTOPUU (KOMITBIOTEPHBIE KIIAcChl),
PaCIOJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. Tomck, yi. Kpacnoapmeiickas, a. 146, 201 ayn.;
- 634034, Tomckast o6macTh, r. ToMck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepmmanna ynuima, 1. 74, 207 aya.

CocTtaB 060pyI0OBaHMS:

- yueOHast MmeOerb;

- koMnbroTepsl ki1acca He Huke [IDBM INTEL Celeron D336 2.8 T11. - 5 wiT.;

- KOMIBIOTEPHI MOIKIIOYEHB! K ceTH «/HTepHeT» M 00ecneynBaloT OCTYI B AJICKTPOHHYIO WH-
(opMarnoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHb MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 ans Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuaibHoO-TeXHHYecKoe o0ecnieueHre TUCHMIIJIMHBI VIS JIMI[ C OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

OcBoeHUE NUCHMIUIMHBI JUIIAMH C OTPaHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbSI U WHBAIUIAMHU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEICTB 00ydeHHs OOIIEro U CHEeUaIbHOI0 Ha3HAUYeHUS.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUAMH CJIyXa MPeyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOLLEH anmapaTypbl, MyJbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUYECKUX CPEACTB IIpUeMa/nepena-
4yi y4yeOHOM nH(pOPMALIUU B TOCTYIHBIX (PopMax, MOOMIIBHOM CUCTEMBI MTPETIOaBaHus Il 00YJatOLTHXCSI
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOHN CHCTEMBbl. YueOHas aynuTOpHus, B KOTOPOH 3aHUMAIOTCS
oOydarolnyecs: ¢ HapylIEeHHEM CllyXa, 000pYy/I0BaHA KOMITBIOTEPHOW TEXHHMKOM, ayAMOTEXHUKOH, BUIEO-
TEXHUKOMU, AJICKTPOHHOM JTOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOLIMMUCS ¢ HAPYLIEHUSIMU 3PEHUSAMM IIPETYCMOTPEHO HUCIIOJIb30BAaHUE B
JEKIIMOHHBIX U YYEOHBIX ayAUTOPHUAX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX 0OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WJIM CJIaiijia Ha SKpaHe) P MOMOIIH BUACOYBEIUIUTEICH A1 KOM(POPTHOTO POCMOTPA.

[Tpu 3aHATHAX ¢ O0YYalOUIMMHCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPATA HCIIOJIb-
3YIOTCS aJbTEPHATUBHBIC YCTPOHCTBA BBO/IA HH(OPMAIIMHK U IPYTHE TEXHUUECKUE CPENICTBA ITpHeMa/nepe-
Jau yuyeOHOM MHpOpMaluu B JOCTYIHBIX (opMax, MOOMIIBHOM CHCTEMbl OOy4eHUs [UIs JIOAEH ¢ UHBaA-
JIMTHOCTBIO.

14. OueHouyHble MaTepUAJIbI U MeTOAMYECKHEe PeKOMEHIAIUH 110 OPraHU3aluu U3yYeHHUsI
AUCHUTLTHHBI

14.1. Conepmalme OLCHOYHBIX MATCPHAJIOB U METOANIECCKUEC PECKOMECHAAIIUH
I[J'ISI OLICHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I H YPOBHA OCBOCHHA 3aKPCIIJICHHBIX 3a ﬂHCHHHHHHOﬁ
KOMITC TEHITHUM HCIOJIB3YIOTCA OLCHOYHBIC MaTCpHUajibl B COCTABE!

14.1.1. TecToBble 3agaHus
1 Mcxomuble AaHHBIE JUIsI KOHCTPYKTOPCKOro mpoekTtupoBanHus POC B o0s3aTenbHOM MOpsIKE
BKJIIOYAIOT B C€04L...
- anroput™ o6paboTku curranos B POC
- TaHHbIE O KBaJIM(UKauu pazpaboTyukoB cxembl POC
- YCIIOBHUS OIIIaThl Tpyaa pa3padorunkos POC
- ycnoBus 3kcruryaraiuu POC

2 AHanu3 UCXOAHBIX TaHHBIX Ui npoekTupoBaHus POC ceteil cBA3U, MOMUMO (PYHKIIMOHATBHBIX
IIOKa3aresen, JO/KEH yUUThIBATS. ..
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- YaCTOTHBIE IMANa30Hbl (DYHKIIMOHUPOBAHUS

- nanHble 00 oTka3zax POC Ha aHATOTHYHBIX 00BEKTAaX YCTAHOBKHU
- JaHHBIE O NMPUMEHSAEMOW MOIYJISILIMU CUTHAA

- BUJI IOMEXO0YCTOWYHUBOTO KOIUPOBAHUS

3 HazexxnocTh — 310 cBoicTBO POC...

- COXPAHATh BO BpeMEHU PabOTOCTIOCOOHOCTh

- COXpaHATh BO BPEMEHH B 33JJaHHBIX TPE/IEIax 3HAYCHHUS BCEX MTapaMeTpOB
- HOpMaJIbHO ()YHKIIMOHUPOBAHTD B 33JaHHBIX KPUTHUECKUX YCIOBHIX

- HOpMaJIbHO (DYHKIIMOHUPOBATh B XOJIC UCTIHITAHHIA

4 be3oTka3zHOCTh — 310 cBoicTBO POC...

- pabotaTh 6e3 oTKa3a

- paborats 6e3 cOoeB

- HEMIPEPBHIBHO COXPAHATH PAOTOCTIOCOOHOCTH

- HETIPEPBIBHO BBIJIaBaTh HH(MOPMAITHIO 00 UCTIPABHOCTH

5 IlpucnocobmeHHOCTs KOHCTpYKIMH POC K mpenynpexaeHnuo, 0OHapYKCHUIO U yCTPAHCHUIO
MOBPEKICHUMN — 3TO...

- 6€30TKa3HOCTh

- JIOJITOBEYHOCTh

- COXPaHSIEMOCTh

- PEMOHTOIIPUTOAHOCTD

6 UcnbeiTanusa POC Ha HaneKHOCTh MHOTIA HA3LIBAIOT. ..
- MEXaHUYECKUMU UCILITAHUAMUI

- PECYpPCHBIMHU UCIIBITAHUSMHU

- KIIMMAaTHYE€CKUMH HUCIIBITAHUSIMHU

- BJIEKTPUYECKUMH UCTIBITAHUSIMHU

7 UHTEeHCHUBHOCTH 0TKa30B 3jieMenTa POC — 310 BenuuHa, ...
- paBHasi BpeMEHHU pabOoThI 3JIEMEHTA 10 0TKa3a

- oOpaTHas cpenHel HapaOOTKe Ha OTKa3

- oOpaTHas 4aCTOTe OTKa30B

- oOpaTtHast CpOKy CITy>KOBI DJIEeMEHTa

8 ObecnieyeHrEe HOPMAIBHOTO TEIUIOBOTO PEXUMA. ..

- TOJIE3HO I HOpMalibHOH paboTer POC

- HE UMeeT 3Ha4YeHUs /IS HafexHoU paboTsl POC

- HeoOxXomuMOo Ut o0ecreueHus Hanexaoctu POC

- 00s13aTeNIBLHO TONIBKO AJ1st paboThl POC B TponuYecKux yciaoBUsAX

9 HopmanbHblii TernoBoi pexxuM snemeHTa POC — 310 pexxkum, mpu KOTOPOM TeMIiepaTypa 3Jie-

MEHTA...
- JIEKUT B HOPMAJIbHBIX Mpeeax
- JISKUT B IIpefieiax, JOMyCTUMBIX Mo ero TY
- JIEXKUT B IIpelieax, JOMyCTUMbIX 1o BII
- He mpeBocxoauT +85 C
10 Jlna obecnieuenust HamexxHocTd POC mpu dKCIUTyaTalini Ha TOJBMKHBIX 00BEKTaX HEOOXOH-
MO...

- UCKJTIOYUTD U3 KOHCTPYKIIMHM KPYIHOTraOapUTHBIE JIEMEHTHI
- UCKJIIOYUTh MEXaHUYECKHUE PE30HAHCHI 3JIEMEHTOB KOHCTPYKLIUU
- 0co00e BHUMaHHE yJECIUTh 3JEKTPUUECKON MPOYHOCTH U30JIALUN
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- 0co00e BHUMAaHHE YACATh MPUMCHCHUIO HAHOJ3JICKTPOHUKHA

11 Odopmienne rpadpuueckux M TEKCTOBBIX JOKYMEHTOB NpU pa3paboTke KOHCTpykiuu POC
JIOJPKHO COOTBETCTBOBATD ...

- crannapram ECKJ]

- crangaptam CCBT

- crannaptam ECTIIII

- BHyYpEHHHUM IIpaBUJIaM pa3paboTUnKa

12 3akoH4YeHHAas! MPOEKTHO-KOHCTPYKTOpPCKasi padota mo co3ganuto POC nomkHa ObITH oopmite-
Ha B BUJC...

- KOMILJIEKTa IPOTPaMMHBIX TOKYMEHTOB

- KOMILIEKTa KOHCTPYKTOPCKHUX JTOKYMEHTOB

- KOMILJIEKTa TEXHOJIOTUYECKUX TOKYMEHTOB

- oryera 0 HUP

13 OcHOBHO# KOMITJIEKT KOHCTPYKTOPCKHX TOKYMEHTOB BKJIIOYAET B CEOSL...
- OCHOBHBIE€ KOHCTPYKTOPCKHE TOKYMEHTBI Ha U3/1EIHE

- KOMILIEKT TOKYMEHTOB Ha OCHOBHBIE COCTABHBIE YaCTU U3EIUs

- TOKYMEHTBI, OTHOCSIIMECS K U3/EIHIO B LIEJIOM

- TOKyMEHTBI Ha BCE COCTABHbIE YAaCTH U3ACIUSL

14 TlepBbie OJI04YHBIE KOHCTPYKIIUU JICKTPOHHOW anmmapaTypbl AJis MOBBIIICHHUS] PEMOHTOIPUTO/I -
HOCTHU CHCTEM CBSI3H IOSIBUJIHCE...

- B Poccuu B 1900-€ roas!

- B CIIIA B 1920-€ roabl

- B 'epmanuu B 1940-e rozpt

- B Slmonuu B 1960-¢ roan!

15 OTtBOA Tema oT GJIOKOB CITYTHHUKA CBSI3M HETEPMETHYHON KOHCTPYKIIUU OCYIIECTBIISICTCS ...
- JIy4ECHUCITyCKAaHUEM U KOHBEKIUEH

- KOHIYKTUBHBIMH TEIUIOCTOKAMH U KOHBEKIUEH

- KOHAYKTUBHBIMU TCIUIOCTOKAMHU U JIYUCUCITYCKAHUCM

- KOHBEKIMEH 1 KOHAYKTUBHBIMH TEIJIOCTOKAMHU

16 DneMeHTHI KpEeIUIeHUsI MEXY3JI0BOTO AeKTpoMoHTaxka B POC miisa obecnieueHnst HaIe)KHOCTH
IpY MEXaHUYECKUX Harpy3kax rpayuyecku u300pakaroTcs...

- B cieriudukanuu POC

- B IlepeuHe 31aeMeHToB POC

- Ha yeprexkax aeraneid POC

- Ha DJIEKTPOMOHTaKHOM ueprexe POC

17 KoHCTpYKTHUBHBIE METO/IbI OBBIIIEHUS HaASKHOCTU POC — 3TO METO/IbI, CBSI3aHHBIE, IJIABHBIM
obpazom,...

- C yJIydllleHHeM CXeMHbIX pemenuit POC

- C YIIYYIIEHHUEM 3JIEKTPOMAarHUTHBIX cBOMCTB POC

- C I3MEHEHHUEM IEKTPOHHON KOMIIOHEHTHON 0a3bl aKTUBHBIX 3J1eMeHTOB POC

- ¢ I3BMEHEHNEM He(DYHKIIMOHAIBHBIX YyacTel U 3yeMeHToB POC

18 [IpoHMKHOBEHUE BJIarM Ye€pe3 CIOH MOJTUMEPHONU repMeTU3aIuy 00yCIOBICHO. ..
- MaJIBIMH pa3MepaMy MOJIEKYIIbI BOJBI B (ha3e mapa

- HEMIPaBWJIbHBIM BBIOOPOM MOJUMEPA

- HaJIM4YMEM ITy3BIPLKOB BO3yXa B CII0€ T€PMETU3AIUU

- HapYIIEHUEM TE€XHOJIOTUU TepMEeTH3AIUN
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19 BakyyMm-muioTHast JoJroBpeMeHHasi repmetusanus y3a0B POC miist 3aUThl OT KIMMaTHYECKUX
BO3ICHCTBHIA MOXKET OBITh JOCTHUTHYTA TOJHKO HA OCHOBE...

- BMOKCUIHBIX KOMITAyHI0B

- KPEMHUI-OPraHUYECKUX COCTaBOB

- HEOPraHMYECKUX MATEpUATIOB

- MOJTMMEPHBIX HAHOMATEPHUAJIOB

20 OCHOBHBIM KOHCTPYKTOPCKHM JOKyMEHTOM Ha Onok POC, B KOTOPOM NPHHATHI KOHCTPYKTHB-
HbI€ Mepbl 00ECIIEUeHNs] Ha/IEKHOCTH, SBISIETCA. ..

- cnenudukanus

- BEZIOMOCTh TEXHUYECKOT0 IIPOEKTa

- cOOPOUHBIN YepTex

- 3JIEGKTPOMOHTAXKHBIN YePTEK

14.1.2. Tembl 10KJI2/10B
TpeOoBaHus, npeabsBIsieMble K KOHCTPYKLUHUHU YCIOBHUSMH SKCIUTyaTallud HA PacIIUPSIOLIeMCs
Kpyre 00ObEeKTOB-HOCUTENEH.

UcTopus ocBoenus pazpadorunkamu POC TpeOGoBaHuil BOGHHON TEXHUKU.

Buner ucnsrranuii POC.

XapakTtep MOBPEKICHU, BRI3BIBAEMBIX BO3JACHCTBUEM BJIar, OMOJIOTHUECKON CPEIbl U THLIH.
KoHcTpyKTHBHBIE MEpBI, CHUKAIOIIKME BPEIHOE BIIMSHUE BJIaru, OMOJIOTHYECKON CPEIbl U MbLUIH.
BnusiHue noBbllIeHHON U MOHMKEHHOW TeMIepaTypsl Ha HajexHocTh POC.

OcoOennoctu 3amutsl POC, pazmeniaeMbIx BHE FrepMOOTCEKA MPU MOHMKEHHOM JIaBJICHUH WM B
BaKyyMe.

Oco0ble BBl BO3/ICHCTBHIH, CBsi3aHHbIE ¢ paboToit POC BHe 3eMHOI atMochepbl.
Mertozbl o0ecrieyeHrs1 Ha/Ie)KHOCTH B YCIIOBUSAX MEXaHUYECKHUX BO3JCHCTBUH.

OO0ecnecueHue HAaACKHOCTHU MCIKY3JIOBBIX COE€IUHECHUIA.

14.1.3. Tembl 0IPOCOB HA 3aHATHAX

Ucrtopus pazsutust koHCTpyKimid POC. 3amaun obecriedeHus: HaJIeKHOCTH 1O YEThIPEM COCTaB-
JISIONIAM - 0€30TKa3HOCTH, JTOJITOBEYHOCTH, COXPAHIEMOCTH, PEMOHTOIIPUTOAHOCTH. TpeboBaHus, IpeIb-
ABJISIEMbIE K KOHCTPYKIIMU YCJIOBUSMHU SKCIUTyaTallUM Ha PACIIUPSIOUIEMCS Kpyre 0ObEeKTOB-HOCHUTENCH.
OcBoenue TpeOOBaHUI BOCHHON TEXHUKU U KPUTUUECKHUX YCIOBHM OKpYXarolel cpenbl (KOCMUYECKHE,
ITyOOKOBOIHBIC HOCUTEH | JIP.).

CXO0ICTBO M pasiiiyue 3a/ay, PelIaeMblX CXEeMOTEXHHKOM, KOHCTPYKTOpPOM u TexHosnoramu POC
Ha Pa3JINYHBIX CTPYKTYPHBIX YPOBHSAX KOHCTPYKIMH. OnpeneseHue u pa3andyus MeKy BUJIaMU UCIbITA -
Huit POC Ha HagexxHOCTh. MeTonrka BIOOpa HEOOXOMMOTO BH/IA UCTIBITAHUS JIJISl OTIPEACTICHUS HAICK -
Hoctu POC. DnemenTapHbie crmocoObl 00pabOTKH CTATUCTUYECKUX JaHHBIX 10 HajexHocTH POC.

XapakTep TOBPEXKJICHUH, BBI3BIBAEMBIX BO3JCHCTBHEM BJard, OMOJOTHYECKONW CPEIbl U TIBUIH.
KoHCTpyKTHBHBIE Mepbl, CHU)KAIOIINE BPEIHOE BIMSHUE. YUeT BIUSHUS yKa3aHHBIX (aKTOPOB IPH CTa-
TUCTUYECKUX pacyeTax HaJeKHOCTH.

Biusinue noBhIlIEHHON M MOHMKEHHOM TeMIleparypbl Ha HajexHOCTh POC, ee yuer npu cTaTH-
CTHYECKUX pacueTax HaJeXHOCTU. MeToapl pacyeTa TEIJIOBOIO PEKHMMa OJIOKOB, y3JI0B M 3JIEMEHTOB
POC. KoHCTpyKTHBHBIE METO/IBI 00ecTIeueHrsT HOpMaJIbHOTO TeroBoro pexuma POC. OcobeHHOCTH 3a-
umThl POC, pa3MeniaeMbIx BHE TeépMOOTCEKA NMPU MOHM>KEHHOM JaBJICHUH WA B BAKyyMe.

Oco0Oble BUJIBI BO3ICUCTBHM, CBsi3aHHbIE ¢ padoToit POC BHe 3eMHO# atMocdepbl. Biausaue xoc-
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MUYECKUX M3IIy4eHUH, 0OpaTuMbie U HeoOpaTuMble n3MeHeHus. [[oBpexkIeHne ONTHYEeCKUX JAaTIYMKOB U
boTodNeKTpHUECKUX Mpeodpa3oBareieil KOCMUYECKON MbUIbI0 U MYCOPOM. 3a/1aul KOMIUIEKCAa aBTOMATH -
KU U cTabUIn3aiiuu O0PTOBBIX MUTAOIINUX HAMPSHKEHUN, KOHCTPYKIIUU YHEPTeTUICCKON IIEKTPOHUKH.

3amaun obecrieueHrs HAIC)KHOCTH B YCJIIOBHUSIX BUOPAIIHMM, YAapOB, TUHEHHBIX YCKOPECHHM,aKyCTH -
YeCKOro Iryma, HeBeCOMOCTH. [10BbIIEHHE TPOYHOCTH U YKECTKOCTH KOHCTPYKIUH, BHIOOP MOIXOISAIINX
KOHCTPYKTHUBHBIX MaTepHalioB, UCKIIOYEHHE MEXaHMYECKHX Pe30HaHCOB, BuOpomemmdupoBanue. Orpa-
HUYEHHOCTH NpuMeHeHus amoptusanuu POC.

Bo3moxHbie TipuuuMHBI MOBpexAcHU. OOecredeHrne THOKOCTH COCIWHEHHH W MEXaHHUYEeCKOU
npouHocTu. Pacnipenenenre MexaHMUECKON Harpy3Ku Mo JJIHHE Kabes, kryTta, nposoaa, I MIIK.

14.1.4. 3auér

1 Ucrtopus pa3sutus koHCTpyKuuii POC.

2 3agaun o0OecrieyeHnsl HaJIS)KHOCTH 110 YETHIPEM COCTABJIIOLIMM - OE30TKa3HOCTH, JJOJITOBEYHO-
CTH, COXPaHSIEMOCTH, PEMOHTONPUTOAHOCTH.

3 CXOICTBO M pa3jIMyMe 3a7ay, PEIIaEMbIX CXEMOTEXHUKOM, KOHCTPYKTOPOM U TexHojoramu POC
Ha Pa3JIMYHbIX CTPYKTYPHBIX YPOBHSIX KOHCTPYKIIHIA.

4 Ucnbrtanus POC Ha HanekHOCTD.

5 OOpaboTKa CTaTUCTUYECKHUX JAHHBIX 1O UTOram ucneiTanuii POC Ha HaIE)KHOCTb.

6 XapakTep NOBPEKICHUMN, BHI3bIBAEMBIX BO3JICHCTBUEM BIIary, OMOJIOrMUECKON Cpeibl U MBUIH.

7 KOHCTpYKTHUBHBIE MEPbI, CHUKAIOIINE BPEJIHOE BIMSHUE BIaru, ONOJIOrHYECKON Cpe/Ibl U TbLIH.

8 Yuer BIMSHUSA PA3TUUHBIX (AKTOPOB MPHU CTATUCTUUYECKUX pacueTax HaJeKHOCTH.

9 BinusiHUE NMOBBIILIEHHOW M MOHMKEHHOHN TemIepaTypbl Ha HagexxHocTh POC, ee yueT npu cratu-
CTUYECKHUX pacueTax HaJeKHOCTH.

10 Metozbl pacueTa TEMI0BOro pexxuma 0JI0KO0B, y3710B U neMeHToB POC.

11 KoHCTpyKTHBHBIE METO/IbI 0OeCTIeUeHHsI HOpMaJIbHOTO TeI1oBoro pexuma POC.

12 Oco6ennoctu 3auutsl POC, pa3meniaeMbpIXx BHE T€PMOOTCEKA MPU OHUKEHHOM JIaBJICHUH WU
B BaKyyMe.

13 Oco6bie BUabI BO3EMCTBHIA, CBA3aHHbIE ¢ paboToit POC BHE 3eMHOI aTMOC(hephl.

14 3agaun KoOMIUIEKCa AaBTOMAaTMKM M CTa0WJIM3alUM OOpPTOBBIX MUTAIOMIMX HANpsHKEHHH.
KoHcTpyKimu s3HEPreTHYECKON DIIEKTPOHUKH.

15 3agaun 1 MeTobl oOecrieueHus HaJIe)KHOCTH B YCIIOBUSIX BUOpalMid, yaapoB, JTMHEHHBIX YCKO-
PEHMI1,aKyCTHUECKOr'0 11IyMa, HEBECOMOCTH.

16 OrpanunuenHocTs npuMeHenus amopruzanuu POC. Bubponemndupopanue

17 Bo3MokHbIE IPUYMHBI TOBPEXKACHUIN MEXKY3I0BOT0 3JIEKTpOMOHTaxa. ObecrneueHre ruOKocTu
COEIMHEHUI U MEXaHUYECKONU ITPOYHOCTH.

18 BausiHre KOCMUYECKUX U3JTy4YeHUM, 00paTUMble U HEOOpaTUMble U3MEHEHUSI.

19 Metoauka BbIOOpa HEOOXOAUMOTO BU/1a UCTIBITAHUS JJIs onpeeneHus HaaexHocta POC.

20 IIpumeHeHHEe PKpaHHO-BAaKyYyMHOM TEPMOM3OJISIIUU B OTKPBITBIX KOHCTPYKLUSAX CIIyTHHKOB
CBSI3H.

14.1.5. Tembl pac4yeTHBIX padoT
1 TIpoBectu pacyer nmokazarenei HagexxHocTu POC no 3aganHomy yucity obpasno POC u Bpeme-
HU paboThl Kaxaoro odpasua a0 oTkasza. [Toctpouts rpaduku 3aBUCUMOCTH OT BPEMEHH JUIsI BEPOSITHO-
cTH 0e30TKa3HOI pabOThl, YACTOTHI U UHTEHCUBHOCTH OTKAa30B.
2 TIpoBecTH pacyeT OPHEHTUPOBOYHBIM M OKOHYATEIBHBIN pacueT HaaekHOCTH Onoka/y3na POC
Ha OCHOBE JIaHHBIX 00 HHTEHCUBHOCTU 0TKa30B DPD, UX 3JIeKTpUUECKOil Harpy3Ke U TeMIepaType.

14.1.6. Tembl 1aG0paTOpHBIX padoT
[IpoexTupoBanue u pacuet cuctembl amoptusauu POC
Pacuet TemoBoro pexxnma 6;10ka POC ¢ orieHkoi HaIe:)KHOCTH

14.1.7. MeTonn4eckue peKOMeHAalNHU
[Tpeobpa3zoBanue cymmbl 0auIOB B TPAAUIIMOHHYIO OIEHKY MPOMCXOIUT OJMH pa3 B KOHIE ceMe-
CTpa TOJBKO MOCJIE NOJBEAECHNS NTOTOB N3Y4YE€HUS JUCIUILINHBL.
Ha npoTspkeHun Bcero cemectpa TeKyllas ycleBaeMOCTh OLIEHHBAeTCs B 0ajuiax HapacTaloluM
UTOIOM.
HesaBucumo ot HaOpaHHOW B ceMeCTpe TEKyIeHd CyMMBI OalljloB OO0sI3aTEIIbHBIM yCIIOBUEM SIB-
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JSIeTCs BBITOJIHEHHE CTYJICHTOM BCEX MPEAYCMOTPEHHBIX paboueil mporpaMMoit 3J1eMEHTOB KOHTPOJIS.

14.2. TpeOoBaHMS K OLIEHOYHBIM MATEepHAJIaM /JIsl JINI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBbSI 1 HHBAJIH/I0B
st mui ¢ orpaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSI M1 MHBAJIMJIOB MPEAYCMOTPEHBI JOTOIHU -
TEJIbHBIC OLICHOYHBIE MaTepUaJIbl, IEPEYCHh KOTOPBIX YKa3aH B Tabmule 14.
Tabmuua 14 — JlomoMHUTENBHBIE MaTepHallbl OIICHUBAHUS ISl JIUIl C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMU
3JI0pPOBbsI 1 HHBJIHJIOB

Kareropuu Bubl TONOTHUTETBHBIX OLIEHOYHBIX ®opMbI KOHTPOIISL M OLICHKH
o0yJaronuxcs MaTepuaioB pe3ynbTaToB 00y4eHHUs

TGCTBI, IIUCHbMCHHBIC CAMOCTOATCIBbHBIC

C napyueHusMu
paboThl, BOIIPOCHI K 3a4eTy,

HpeI/IMyI_I_[eCTBeHHO INMCbMCHHAasA

ciryxa IIpOBEpKa
yx KOHTPOJIbHBIE PA0OTHI DOBEp
C mapymenusmu | CobeceoBaHme 1Mo BOIpocam K 3aueTy, | [IpenmyinecTBeHHO yCTHas TPOBEpKa
3peHus OIIPOC 10 TEPMUHAM (MHOUBUYaJIbHO)
C napyumeHusMu Pemenne qucTaHIIMOHHBIX TECTOB,
OIOPHO- KOHTPOJIbHBIE Pa0OThI, MUCbMEHHbIE | [IpenMylecTBeHHO AMCTaHIMOHHBIMU
JBUTATEJIBHOTO CaMOCTOsITENIbHbIE PaOOTHI, BOIPOCHI K METOAAMHU
anrmapara 3a4yery
C orpannuenusmMu 1o | TecTbl, TMCbMEHHBIE CAMOCTOSATEIbHbIE [IpenmyIiecTBEHHO POBEPKA
00IIeMeTUITTHCKIM paboThl, BOIIPOCHI K 3a4ETY, METOJAMH UCXOJIS U3 COCTOSTHUS
MOKa3aHUsIM KOHTPOJbHBIE Pa0OTHI, YCTHBIE OTBETHI | OOYUYaIOIIErocsi Ha MOMEHT NMPOBEPKU

14.3. MeToauueckue peKoMeHAAIMH M0 OLEeHOYHBIM MaTepHAaJIaM JIsl JUI ¢ OTPAHUYEeHHbIMHU
BO3MOKHOCTSIMU 3/10POBbsI 1 HHBAJIN/I0B

Jis M1l ¢ OrpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBbS M MHBAJIUIOB HPEAyCMAaTPUBACTCS J10-
cTymHast (hopMma Mpe0CTaBICHUS 3aJaHUH OIEHOYHBIX CPEJICTB, 8 IMEHHO:

- B IleyaTtHoi (opme;

- B IIeYaTHO! (hopMe ¢ YBEITHUYEHHBIM HIPUPTOM;

- B (hOpMeE INIEKTPOHHOIO TIOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 3a/1aHUs BCIYX;

- IIPEIOCTaBJICHNE 3aJJaHUsl C UCIIOJIb30BAaHUEM CYpPIONIEPEBOA.

Jlumam ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMU 3/I0POBbSI M MHBAIHIAM YBEIHYUBACTCS BpeMs Ha
HOJrOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. I TakKMX 00ydaromuxcs MperycMaTpuBaeTcs JOCTYII -
Hast popmMa MpeoCTaBICHHS OTBETOB Ha 3a/IaHUs, & IMEHHO:

- MUCbMEHHO Ha Oymare;

- HaOOp OTBETOB Ha KOMIIBIOTEPE;

- HabOp OTBETOB C UCIOJIb30BAaHUEM YCIIYT ACCUCTEHTA;

- IIPEJICTaBICHNE OTBETOB YCTHO.

[Tponienypa orieHHBaHUs pe3yIbTATOB OOYYEHMS JIMIl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbs M1 MHBAIHJIOB IO JUCHIHUIUIMHE TPEITyCMaTPUBACT MPEIOCTaBIeHne HHpopManuy B popMax, aJaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 370POBbS U BOCIPUATHS HH(POpMALIUK:

JL1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B [le4aTHOU (hopMe yBETNYEHHBIM HIPUPTOM.

JIJ1s1 I ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B IeyaTHoOU (popme.

J1s1 1ML ¢ HAapyIIeHUsIMM ONIOPHO-ABUTaTe/IbHOI0 annapara:

- B (hopMe IIEKTPOHHOTO TOKYMEHTA;

- B IeyaTHou opme.

[Tpu HEOOXOMUMOCTH AT JIUL] C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbs U MHBAJIUI0B IIpOLIe-
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Jypa OLIEHUBAHUS PE3YILTATOB O0YUICHHSI MOXKET POBOIUTHCS B HECKOIBKO 3TAIIOB.
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