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1. INTAHUPYEMBIE PE3YJIbTATBI OBYUYEHMUSA

1.1. lean u 3a1a4uy JUCHUILIHHBI

Heabio TMCHMIUIMHBI SBIIACTCS (OPMUPOBAHUE y CTYJECHTOB IIPEACTABICHUI 00 yCTPOHCTBE
U TpUHOUNAX pabOThl PHEPTETUYCCKUX MAIIMHAX KaK 0a30BOM KOMIIOHEHTBHI TEXHOJIOTHYECKOTO
KYJIbTYpbl W  METOJIOJIOTHYECKOH OCHOBBI OCBOCHHS  OOIIETEXHUYECKMX JUCHMIUIMH |
POOOTOTEXHUYECKHX YCTPOMICTB.

3amauu AU CHUIINHBI:

® O0CBOCHHME 3HAaHMH O (QyHIAMEHTAIBHBIX MPUHIMIAX (YHKIMOHUPOBAHUS U IPUMEHEHUS
SHEPreTUYECKUX MAIIMH B COBPEMEHHOM MPOM3BOJICTBE U OBITY B IENIX (POPMUPOBAHHS
npodecCHOHaIbHOM TOTOBHOCTH K PELICHUIO 3a/ad TEXHOJOTHYECKOro OOpa3oBaHUS
(mpoekTHOE 00yUYeHHE) 1 00pa30BaATEIBHON POOOTOTEXHUKH;

® (opMHpOBaHHE Yy CTYJCHTOB YMEHHUS PEIIaTh TEXHUYCCKUE MPAKTUKO-OPUECHTUPOBAHHBIC
3a/1a4d B IIEJISIX PA3BUTHS CIIOCOOHOCTH OCYIIECTBIISATH IMOWCK, KPUTHYECKUM aHAIN3 U
CUHTe3 WH(GOpMAIMK, TPUMEHATH CHCTEMHBIA IMOAXOA JUIS PEIICHUS MOCTaBICHHBIX
3a1a4;

e (opMHUpPOBaHHE y CTYACHTOB CIOCOOHOCTH OCBaMBaTh M HCIIOJIb30BATh TEOPETUUCCKHE
3HAHUS U NPAKTUYECKHE YMEHHS M HAaBBIKA B IPEAMETHOH OOJIACTH HPHU PEIICHUU
npoeCCHOHATBHBIX 33/ad.

e (dopmupoBaHWE y CTYIACHTOB CIIOCOOHOCTH OPTaHHW30BBIBATH  COJICPKATCIHHYIO
MPAKTUYECKYI0  JIEATEIbHOCTh  OOYYAIOIIMUXCS C  HAYKOEMKOW  COCTaBJISIOIICH,
CTIIOCOOCTBYIOIIEH yCHEIIHOMY JIMYHOCTHOMY POCTY OOYHYarOIIHXCSl.

1.2. [lnanupyemble pe3yabTaTbl 00y4eHHS
B pesynabrare OCBOGHHS MJAHHOM ITUCHMIUIMHBI Yy oOOydarommxcs (OpMHUPYIOTCS CIEIyoLIUe
KOMITETEHIIUH
VYK-1. CrnocobeH ocymiecTBIsATh MOMCK, KPUTHMYECKHHM aHalW3 W CHHTE3 HH(pOpMaluy,
MIPUMEHSITh CUCTEMHBIN TIOJIXO/] ISl pELIEHMsI TOCTABJIEHHBIX 3a]a4
JIIK-7. CnocobeH pa3pabaThiBaTh U peam30BbIBaTh 00pa30BaTebHbIE IPOrpaMMBbl, ydeOHbIE
MIpeIMETHI, KypChl, TUCHUIUIMHBI (MOAYJIN) HHKEHEPHOUN HAIlPaBI€HHOCTH.

2. MECTO JUCHMUIIJIMHBI B CTPYKTYPE OBPA3BOBATEJIBLHOM
IMPOI'PAMMBbI

((3H€pF€TI/I‘I€CKI/Ie MallvHbD> BXOJUT B MOJAYJIb MAallIMHOCTPOCHUA bioka 1 ((I[I/ICHI/IHHI/IHBI
(MOZynHM)»H SBIsIETCS 00s13aTENBHOM IS H3yUeHUSI.

I[J'ISI OCBOCHHUSA AUCHHUIIIINHBI <<3HepFeTI/I‘-I€CKI/IC MallWuHBD) CTYACHTBI HUCIIOJIB3YIOT 3HAHWA,
YMEHHUS U BHUJIBI JIEATENBHOCTH, CPOPMUPOBAHHBIC B MPOLIECCE M3YUEHUS TUCHUILTUH «YepueHuey,
«IIpakTukyM 1Mo 00pabOTKEe KOHCTPYKIIMOHHBIX MaTepuanioBy, «TeXHOIOTHUS KOHCTPYKIIMOHHBIX
MaTepUajoBy.

OcBoenue JUCHUITIINHBI ((3H€pF€TI/I‘I€CKI/Ie MAalIuHBID)> ABJISCTCA H€O6XOHHMOﬁ OCHOBOH JJIA
MOCIEAYIONIEr0 U3yUeHUsl TaKuX TUCIHILINH, Kak: «/leTanu mammny», « ABTOMaTHU3aIMs MPOILIECCOB
MPOU3BOJICTBA», «MeTpoyioTHs, CcTaHgapTh3anus W cepruduramusy, «Teopuss MammH U
MEXaHH3MOBY», JI TMOJTOTOBKM BBIMTYCKHOW KBaIU(DHUKAIIMOHHON palbOThl W Ui JHajbHeumei
po¢eCCHOHAIBHON JEATETHFHOCTH B CHCTEME 00pa30BaHuUs.



3. OBbEM U COAEPXKXAHUE JUCHUIIJINHBI
3.1. O0neM TUCHMIITHHBI

IMoka3aTenb 00beMa JUCHUILTHHbI ®opma
o0y4eHust
Ounas
O0BeM QUCIUAIUIMHEL B 3a4€THBIX €IUHUIIAX 3
O0BeM OUCIUILUIMHBI B Yacax 108
KonrakTHas pabora: 90,3
Jlexmun 24
[IpakTrueckue 3aHATHS 64
Koncynbramuu 2
OK3aMeH 0.3
CamocrosiTenbHas paboTa 8
Kontposnb 9,7

CDopMa HpOMe)KYTOHHOﬁ aTTeCTalluu - OJK3aMCH B 6 CEMCCTPC.

3.2. Cogepxanme JTUCUMIIMHBI

KoJs1-Bo yacos

Beenenue. Teopernueckne 0CHOBBI JHEPreTHYeCKUX MALIHH.

OO0ume cBeeHUs 00 SHEPreTUYeCKUX MamnHax. MecTo U 3HaueHUe SHEPreTUKH
B pa3BUTUM MaTepHalIbHO-TEXHUYECKOM 0a3pl obmiectBa. Ponb  kypca B
npodeccuoHaIbHON MOJITOTOBKE IPENOAABaTENsl TEXHOJIOTUYECKOIO
o0OpazoBaHusl.

OcHoOBHBIE TEPMOAMHAMMUYECKHE NapaMeTpsl. VneanbHblil ra3 U ypaBHEHUE €TI0
cocrosiHuA. TeruioeMKocTb. BHyTpeHHss sHeprus. Mexanuueckas pabora rasa.
OHranenus. DHTponud. [lepBblil 3aK0H TepMOAMHAMMKHU. TepMOIMHAMHYECKHE
JarpamMmabl.

TepmoauHaMuyeckue MpoIecchl HiealbHoro rasa. IM3o0paxkeHne mpoueccoB B
TEPMOJMHAMHUECKUX auarpammax. PaGouee Teno TemioBbix MamnH. OCHOBHBIE
CBOMCTBAa M XapaKTEPUCTUKH BOABI M BOJSHOIO mapa. TepMOAMHAMHYECKHE
JarpamMMbl BOJIbI M BOJSIHOTO Mapa.

TepMoauHaMUYecKUid UK. YCIOBUS TMOJTY4YEHUs MOJE3HOW paboThl B LIMKIIE.
Hukn Kapno. Bropoit 3akoH TepMmoauHamuku.  [IpoOiembl NOBBILICHUS
SKOHOMMYHOCTH YHEPreTUUECKUX MAINH U IIYTH X PEIIEHUS.

Jlekn | [paxk
HaumenoBanue pa3aesioB (Tem) 74| THYeC
JMCHMIUIMHBI ¢ KPATKUM CO/lepP:KaHueM KHe
padort
bl
Tema 1. 2 6
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IIpakTnyeckoe 3ansiTme 1. Pacder TepMoIMHAMUYECKUX TapaMETpPOB
nacaJIbHOI'O ra3a KakKk pa60qer0 TEJ1a TCIIJIOBBIX MalllvH.

Tema 2.

OcHoBbl Temnonepenauyn. Cnoco0bl pacnpocTpaHeHHsl TelJia W BH/ABI
Tenjioo0MeHa.

TennonpoBoAHOCTb. Koadpdumment TeronpoBogHocTU. Tepmuueckoe
COIIPOTHBIICHUE.

Konsektusnslii Teruooomen. Koaddunuent temnoornaun, ero 3aBUCUMOCTh OT
pEKMMa ABUKECHUS TEIIIOHOCHTEIIS.

Jlyaucteiii  TermooomeH.  KoodduuueHTs!  mOIVIOmEHHs,  OTpakKeHUs,
IIPOITyCKaHUS.

Tennonepenaya, ypaBHeHHE Tervionepeaay, KoddduuueHt Ttemnaonepeaayn.
TennooOMeHHbIE anmaparbl. YpaBHEHUE TEIJIOBOro OajaHca TeIIO0OMEHHOrO
arnmapara.

TonnuBHBIE pecypchl U UX XapaKTepUCTUKU. KOTelIbHbIE arperaTsl U yCTaHOBKH.
YCTpoiCcTBO U IPUHLIUIT PaOOTHI.

IIpakTnyeckoe 3aHsTHe 2. TemionpoBOJHOCTH B  IUIOCKOH  CTEHKE.
Tennon30JALMOHHbBIE MATEPHUAIIBIL.

IIpakTyeckoe 3ansaTue 3. Tennonepenaya yepe3s MHOINOCIOWHYIO CTEHKY.

Tema 3. YerpoiicTBo n npuHuunsi padorst JABC.

JBuratenu BHyTpeHHero cropaHus. IlpuHnunuanshaele cxembl. OOGnactu
npuMmeHenusa. MuaukatopHsle auarpammbl pasnnudbix JBC, ux cpaBHeHuHe.
WNnnukaropHast, >(QQeKTUBHAas U JUTPOBas MOLIHOCTb. ljeanbHble IUKIIbI,
tepmuyeckue KIIJ[ mwmxioB. TemmoBoit Oamanc u KIIJ paszmuunsix JIBC.
IlepcrieKTUBBI ABUTATEIECTPOCHHUS.

IIpakTnyeckoe 3ansaTHe 4. OmnpezneneHue NapaMeTpoB HJICANbHBIX IMKJIOB
JABC. Onpenenenue ux repmuueckux KIIJI. Ilepcrniektussl pa3sutus [IBC.

Tema 4. I{uk/IbI NAPOCHIOBBIX YCTAHOBOK.

[TapoTypOuHHBIE YCTaHOBKM, MX YCTPOMCTBO M MNPUHIMII JEHCTBUS.
WneanpHblil 1UKI NMapocwyIoBOM ycTaHOBKH, Tepmuyeckuid KIIJ[ m mytm ero
nosbleHus. Temnodukanus. IlepcnekTuBbl apoTypOOCTPOSHHUSL.
IIpakTuyeckoe 3ansitue 5. Onpenenenue tepmuyeckoro KIIJ[ mapocunoBoii
YCTaHOBKH.

Tema 5. 'a30TypOnHHbBIE ABUTATEJIN.

[TpuHnMnUanbHas cxema, XapakTepUCTHKa, MPUHLIUN pabOThl ra30TypOMHHBIX
nBurateneil. WmeanpbHble HUKIBI Ta30TYpOUHHBIX JIBUTATEICH, TEPMUUYECKUN
KIIA u nyru ero mnossimeHus. OOmactu mnpumeHeHus pasnuusbix [T
[lepcriekTHBBI ra30TYpOOCTPOEHHUS.

Tema 6. PeakTUBHBIE IBUTATEJIH.

Knaccudukanus peakTUBHBIX ABUTaTeneil. Bo3ayHO-peakTUBHBIE, KUAKOCTHO-
peaKkTHBHBIE JBUTATENIM, WX YCTPOWCTBO, NPHUHIMMI JEHCTBUSA, O00JacTH
IIPUMEHEHUS U NIEPCIIEKTUBBI PA3BUTHS.

Tema. 7. Komnpeccopsl 4 X010AH/JIbHbIE MAILMHBI.

[Tpunumn paboTs! 1 001aCTH MPUMEHEHUST KOMIIPECCOPOB.

[TapoBasi koMIpeccHOHHAsI XOJMOIMIbHASI YCTAHOBKA, CXeMa, MPUHILUI JeHCTBUS
U WJeanbHBbI LUKI. AOCOpOLMOHHBIE XOJOAMJIbHBIE YCTAaHOBKH. IlpuHImmn
paboThl ¥ MPUMEHEHNE TEIIOBBIX HACOCOB.

Tema 8. Kuaccnpukanmsas um 00jgacTH NpPUMEHEHHMs] TMAPABJIMYECKHX
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MAaIIUH.

Hacocel. Knaccudukamus mo npunHnumny paeictBus. OCHOBHBIE IapaMeTphl,
00J1aCTH TPUMEHEHUS.

Iupponsurarenu. Kmaccudukamust 1o
OCHOBBI Pa0OOTHI TUAPABIMYECKUX TYPOUH.
lupponpuBon  OcHoBHBIE TOHATUS ©  ompedeneHus. Kmaccudukamms,
Ha3HaueHne. OCHOBBI TpHWHIMIA PpabOThl, JOCTOMHCTBA W HEJOCTATKH
ruapornpuBoaa. Mcmonb3oBaHWe THAPONPHUBOAA B Pa3IUYHBIX 00IACTSIX
TEXHHKH.

IIpakTuyeckoe 3ansaTue 6. OrnpesesieHre XapakTepUCTUK HACOCHON YCTaHOBKH.

MPUHLMNY  JEUCTBUA. Tumel U

Tema 9. OCHOBBI TENJI03JIEKTPOIHEPIreTHKH.

Bo3oOHoBisieMble ¥ HEBO30OHOBIIIEMBIE  DHEPropecypcbl.  TemoBbie
anekTpuyeckue cranuuu (TOC): KOHJEHCAlMOHHBIE AJIEKTPOCTAHIUU U
terodnekTpouenTpamu (TOLl). OcHoBHbIE cxXeMbl U NMpUHOUIT paboThl. [lyTH
noBbimenns U KIT TOC. Atomusie anekrpoctaniuu (ADC). OCHOBHBIE CXEMBbI
u xapakrepuctuku  ADC. T'mapooanektpocranuuu, (I'DC): niorunHbIe,
JI€pUBALlMOHHBIE, TUAPOAKKyMyupyomue, npuinuBHeie. Pone ['DC B eaunoi
sHeprocucreme. [lepceKTUBBI  pa3BUTHUS ~ SHEPreTHUKU.  DKOJIOTMYECKHE
po0JieMbl COBPEMEHHOMN YHEPTEeTUKH.

IIpakTu4yeckoe 3anaTHe 7. IlepCcreKTUBBI pa3BUTHS TEIUIOIHEPTETUKU B PO u
MUpE.

Hroro:

12

64

4. YUEBHO-METOJMWYECKOE OBECIEYEHHUE CAMOCTOSATEJBHOM PABOTHI

OBYYAIOLIUXCH
Temsbl pis H3yuaembie Bonpocsl | Kou DopMbI Metoaunueckoe DopMBI
CaMOCTOATECJIBbHOI'O yecrT CaAaMOCTOATEC/Ib o0ecneyeHne OTYETHOCTH
U3y4eHust BO HOMH padoThI
qaco
B
TernoBbIe HACOCHI Hcropus 2 | Pabota B YuebHo- Jloknar,
nu300peTeHus, Ooubmuoreke | METOAMHUCCKOC cooOIieHue,
oOecrieucHme
MIPUMCHCHHE B u ¢ HTepHeT TECT
JIUCLIUIITAHBI
TEXHHKE U B OBITY, UCTOYHUKAM
MIEPCIICKTHBBI u
MCIIOJIb30BaHUS
[THeBMOIIPHUBOI Hcropust 2 | Pabora B YuebHo- Jloxna,
nu300peTeHus, Ooubmuoreke | METOAMUCCKOS cooOIIeHue,
oOecrieucHme
MIPUMCHCHHE B u ¢ MHTEepHET TECT
JTUCLIUIIIAHEI
TEXHHKE, UCTOYHUKAM
MIPUMCHCHHE B "
pPOOOTOTEXHUKE
AJbTepHaTUBHAS Bunasr 4 Pabora B YuebHo- Hoxkmnan,
JHEpreTHuKa AIIbTEPHATUBHBIX Oubmmoreke | MeToAMICCKoe coo0IIeHHe,
obecrieuenne
HUCTOYHUKOB u ¢ HTepHET TECT
JIUCLIUITIIAHBI
SHEprud, HMCTOYHUKAM
MIEPCIICKTHBBI u
pa3BUTHUSA
Uroro: 8




5. ®OHJl OLEHOYHBIX CPEJACTB JUIs IPOBEJEHWSI TEKYIIEA U
MPOMEKYTOYHOMN ATTECTALIAH T1O JMCHUATIJINHE

5.1. TlepeyeHb KoOMIEeTEeHUMI C yKa3aHHeM 3TanoB UX (opMUpOBaHUS B Mpouecce
0CBOEHHSI 00Pa30BaTeJIbHOM MPOrPpaMMBbI

B pesynpTaTe OCBOGHHS JHMCHUIUIMHBI CTYACHT JIOJDKEH 00JIajaTh CIEIYIOIIUMU
KOMITETCHIIMAMHU IS TPOQMIS TEXHOJIOTHYECKOe oOpa3oBaHue (MPOEKTHOE OOydeHHe) u
oOpa3oBarenbHas POOOTOTEXHUKA:

Kon u HaumeHnoBanue OTansl ®dopMmbl yueOHOM pabOTHI 1O
KOMIIETEHIIUH ¢dbopmupoBaHus (bopMHPOBaHNIO KOMIIETEHIIHIA B
KOMIIETEHIINH MPOLIECCE OCBOCHUS 00pa3oBaTeIbHON
IPOrpaMMbI
Koruutunsiii PaboTa Ha y4eOHBIX 3aHATHIX
JIIK-7. Cnocoben

CamocrosrenbHas paboTta

pa3pabaThiBaTh M PEaTU30BHIBATH
o0Opa3zoBaTelbHbIC  MPOTPAMMBI,
yuyeOHbIe  TNPEAMETbI,  KYypCHI,

OnepannoHHbIN PaboTa Ha y4eOHBIX 3aHATHAX
CamocrodrenbHas paboTta

AUCHHUIIIHHEI (Monymnu) | JlestenbHOCTHBIA | PaGoTa Ha y4eOHBIX 3aHATHAX
HWHXXCHCPHOU HAIIPABJICHHOCTH. CamMocTosaTeibHas pa60Ta
VK-1. Crocoben KoruuTtusHbIi PaboTa Ha yueOHBIX 3aHATUAX
OCYILLECTBIIATD TIOWCK, CamocrostensHast paboTta
KPUTUYECKMI aHaIM3 M CHHTE3 OnepaltnoHHBIN Pabora Ha y4eOHBIX 3aHATHIX
uHpopManuy, MIPUMEHSITh CamocrosdrenbHas paboTta
CHUCTEMHBIH MOAXOJ JUIS PEIICHUSI JlesITenbHOCTHBIN Pabota Ha y4eOHBIX 3aHATUAX
IIOCTaBJICHHBIX 33]a4 CamocrosrenbHas padoTta

5.2. Onucanmne noka3arejeid 1 KpUTepHeB OLEHUBAHUS KOMIIETEHI[HI HA Pa3IUYHBIX
Tanax ux popMUpPOBaHUS, ONUCAHHUE IIKAJ OLIEHUBAHUS

JIIK-7. CnocoOeH pa3pa0OaThiBaTh M pPEaJN30BBIBATH 00pa30BaTelIbHBIE IPOrPaMMBI,
yueOHbIEe TPEIMETHI, KYPChl, TUCHUIUIMHBI (MOAYJIN) UH)XEHEPHOW HAIIPAaBJIEHHOCTH.

Oranel | YpoBH [xamna

dbopmu | u OLICHUBAHU

pOBaHU | OCBOE ;i

b HUs
KOMIIET | COCTaB Onucanue
. Kpurepun onienuBanus

EHUNN | JIAIOII IOKa3aTesen Bripaxxenue
el B Oastax
KOMIIE BPC
TEHIU
U




Koruut 3HaHue 3HaHUE OCHOB Pa3pabOTKH M peaTu3aiuu
WBHBII Hopor OCHOB pa3palbOTKU | 00pa30BaTENbHBIX MPOrpamM, y‘-IC6HI:£X
OBLLIL U peain3anuu MIPEIMETOB, KypCOB, AUCIMILIAH (MOTyJICH) 41-60
00pa30BaTEeNbHBIX | WHXKCHEPHOW HAMIPABICHHOCTH.
MIpOrpaMm,
y4eOHBIX [lonnmaer u  OOBSCHSET  CYIIHOCTb
MIPEIMETOB, pa3paboTku " peanuzanuu
IPOJB KYpCOB, 0o0pa3oBaTeNbHbIX MPOrpaMM, yUeOHBIX
UHYTHI U CIIATIINH MIPEAMETOB, KYpPCOB, TUCIUIUIMH (MOIYJICH) 81 -100
71 (Monyeit) WH)XEHEPHOW HAMpPaBIICHHOCTH.
WHXXEHEPHOM
HAINPaBICHHOCTH.
Omnepa YMenue VY 10BNETBOPUTEIIBHBIN YPOBEHb OCBOCHUS
LHOHH Hopor pa3pabaTeiBaTh U | yMEHHS  pa3pabOTKu H  peaau3anuu
13174 OB peann30BbIBATh 00pa3oBaTeNbHBIX MpOrpamMM, y4eOHBIX 41-60
o0Opa3oBaTeNbHbIE | IPEIMETOB, KypCOB, IUCLUHUILUIMH (MOIYJEH)
MIPOrPaMMBlI, WH)XCHEPHOW HAMPaBIEHHOCTU
yueOHbIe Beicokuii  ypoBeHb  C(HOPMHUPOBAHHOCTH
IPEAMETHL, KypChl, | yMeHHsI ~ pa3pabOTKHM M pealu3aluu
IIpOJIB JUCLIATIIINHBI 00pa30BaTeNbHbIX IPOrpaMM,  YUEOHBIX
WUHYTBI (Moynn) NPEMETOB, KypCOB, TUCIUIUTHH (MOTYJICH) 81 -100
i MHKEHEPHOU WHXCHEPHOW HAIIPABJIICHHOCTH
HAIMPaBIEHHOCTH.
Hesiten @dparMeHTapHOE BIAJIEHUE CIIOCOOHOCTHIO
BHOCTH Brnanenue pa3pabarbiBaTh u pealn30BEIBATh
BIU nopovr CITOCOOHOCTBIO oOpa3oBaTenbHble MPOTPAMMBI, Y4eOHBIE 41-60
OBbIH pa3pabarbiBaTh U | MPEAMETHI, KYpPChl, TUCLUUIUIMHBI (MOIYJIN)
pealin30BhIBaTh WHKCHEPHOU HAIIPaBICHHOCTH.
00pasoBaTeNbHbE | BiageHue COCOOGHOCTHIO pa3zpabaThiBaTh U
pOoTrpaMmBbl, peanu30BbIBAThH oOpa3oBaTenbHbIE
MpOIB y4eOHbIe MporpamMMbl, y4e€OHBIE MPEIMETHI, Kypcmv,
HHYTBI HMPCAMETBI, KYPChI, | MUCHUIUIMHBI  (MOIYNTH)  WH)XXEHEPHOU 81 - 100
% AACIHUIITIMHBI HanpaBJIeHHOCTH.
(Moynn)
VHKEHEPHOMN
HAMPaBIEHHOCTH.

VK-1 - CnocoGeH ocyIecTBIATh NOUCK, KPUTHUECKUI aHaIU3 U CUHTE3 WH(OpMALUY, TPUMEHATh
CUCTEMHBIN MOJXO0A JUIsl pEIIeHUs TOCTAaBIEHHBIX 3a7a4

OTanel
bopmu
pOBaHH
o
KOMIIET
EHIINN

YpoBH
u
0CBOE
HUS
COCTaB
JISTIOLIL
en
KOMIIE
TEHIIH
u

Onucanue
nokasarelien

Kputepun orieHnBaHus

Ikana
OIlEHUBaHH
S

Beipaxenue
B Oasutax
BPC




Koruut 3HaHue 3HaHHE OCHOB OCYHIECTBJIICHUS IIOUCKA,
VBHBIN Hopor OCHOB KpUTUYECKOTO0  aHaiM3a M CHUHTE3a
OB OCYIIECTBICHUSI | HHPOpMAlUA, TPUMEHEHHS CHCTEMHOTO 41-60
IIOUCKA, MOAXOA JUIS PEUIEHUS  IOCTaBJICHHBIX
KPUTHYECKOTO 3azay.
aHann3a U cunre3a | [loHnmMaer W OOBSICHAET  CYNIHOCTH
uH(popMaluuy, OCYLIECTBJICHUS IIOMCKA, KPUTUYECKOIO
1pos NPHMEHATD aHaliMsa M CHMHTe3a uH(popMaIuy,
HHYTHI CUCTEMHBII IPUMEHATh  CHUCTEMHBIA  IMOAXOJ  AJIA 81 -100
i MOAXOM, IS pelIeHus TOCTaBICHHBIX 3a]1a4
penieHus
MOCTaBJIECHHBIX
3a/1a4
Omnepa VYMeHnue Y 10BIETBOPUTEIBHBI YPOBEHb OCBOCHUS
LUOHH OCYILECTBIATH yMEHUs OCYLIECTBIIATh MIOUCK,
13174 nopor HOUCK, KPUTUYECKHI aHanu3 u CUHTE3 41-60
OBBI KPUTUYECKUI uH(pOpMallMK, TMPUMEHSATH  CHCTEMHBIH
aHaJIu3 U CUHTER IIoaxXo/1q I pemicHusd IIOCTABJICHHBIX
uHpOpManuy, 3aj1ay.
MIPUMEHSITh Boicokuii  ypoBeHb  c(HOPMUPOBAHHOCTH
CUCTEMHBII yMeHus OCYULIECTBIISATh TIOUCK,
MPOAB MOAXO, ISt KPUTHYECKUM aHanu3 u CUHTE3
HHYTRI penieHus uH(pOpMallMK, TMPUMEHSATH  CHCTEMHBIH 81 -100
1 MOCTaBJIEHHBIX IIOAXOJ JUISl PELICHHUsI IOCTABIEHHBIX 3a/1a4
3a1a4
Hesren @dparMeHTapHOe BIAJIEHUE CIIOCOOHOCTHIO
BHOCTH Bianenune OCYILECTBJISATh IOUCK, KpUTUYECKUN aHAIIN3
Bl fiopor CIIOCOOHOCTBIO M cuHTe3 UHPOpMAlUU, MPUMEHSIThH 41-60
OBBIM OCYILIECTBIIATh CUCTEMHBIH  TMOAXOJ Uil  PEIICHUS
TIOUCK, MOCTaBJIEHHBIX 33]1a4
KPUTHYCCKHUIM BrnaneHnue cnocoOHOCTBIO OCYIIECTBISATh U
AHAJIN3 U CUHTE3 | ONTUMHU3UPOBATh IOHUCK, KPUTHYECKHUI
HHOpMAIHH, aHaJu3 ¥ CUHTE3 UH(pOpMaIMU, TPUMEHSTh
poaB NPUMCHATD CUCTEMHBIM  MOAXOJ A pELIEHHus
UHYTHI CHCTEMHBIN MOCTABJIEHHBIX 33734 81-100
11 MOoaXOd OJIsd
peneHus
MTOCTaBJIEHHBIX
3a/1a4
Onucanue mWKaJa OLEHUBAHUS
IIIxaja omeHNBAHHUSA COOOIEHUS
Kpurepun onennBanus ‘ bansl

10




€CJIM TIPEJICTABIIEHHOE COOOIICHUE CBUICTEIIBCTBYET O
MIPOBEACHHOM CAMOCTOSITEIbHOM HCCIIEIOBAHUH C
MIPUBJICYCHUEM PA3TMYHBIX HCTOYHUKOB HH(OpMAITUH;
JIOTUYHO, CBSI3HO U MOJIHO PACKPBIBACTCS TEMA,
3aKJIIOYEHUE COJICPKUT JIOTHYHO BBITEKAIOIIHNE U3
CoJIepKaHus BHIBOJIBI.

15-20 GamnoB

€CJIM MIPEeJICTaBICHHOE COOOIEHUE CBUIETEIbCTBYET O
IIPOBEJIEHHOM CaMOCTOSITEIbHOM MCCIIEJOBAHUHU C
MIPUBJICYEHUEM JIBYX-TPEX UCTOUYHUKOB HH(POPMAIIHH;
JIOTUYHO, CBSI3HO U MOJIHO PACKPBIBACTCS TEMA,
3aKJIIOUEHUE COJIEPKUT JIOTUYHO BBITEKAIOIIUE U3
coJiepKaHusl BEIBOJIBI.

6-14 GaitoB

€CJIU IMPEACTABICHHOC COO6H_[CHI/IC CBUIACTCIIBCTBYET O
IMPOBCACHHOM HCCJICAOBAHUU C NIPUBJICUCHHUEM OOJHOTI'O
HCTOYHHKA I/IH(i)OpMaHI/II/I; TEMA paCKpbITa HE
IOJIHOCTBIO; OTCYTCTBYIOT BLIBOJbI.

2-5 OaoB

€CJIM COOOIIEHNE OTCYTCTBYET 0 - 16amn

IIkana oyenueanus mecma

Harmmmcanue tecra oueHuBaercsa no mkaiae or 0 mo 25 6amtoB. OcBoeHnE KOMIIETEHIIMA 3aBUCUT OT

pe3yjibTaTa HAlIlMCAHUS TECTA:

KOMIIETEHIIMM CUUTAIOTCS OCBOEHHbIMM Ha | 15-25 6ainos (80-100% mnpaBUIbHBIX OTBETOB)

BBICOKOM YpOBHE (OIIEHKA OTJIHYHO)

KOMIIETEHIIMM ~CYHMTAIOTCS OCBOCHHBIMH Ha | 9-14 6amioB (70-75 % npaBUIBHBIX OTBETOB)

6a30BOM ypoBHE (OIIEHKa XOPOIIO);

KOMIETEHIIMM CUUTAIOTCS OCBOCHHbIMH Ha | 1-8 GamioB (50-65 % mpaBUIBHBIX OTBETOB)

YIOBJIETBOPUTEILHOM YpOBHE (oneHka
YJIOBJIETBOPHUTENIBHO);

KOMIIETEHIIUM CUUTAIOTCS He ocBoeHHbIMU | 0 6amioB (MeHee 50 % mpaBHIIbHBIX OTBETOB)

(olIeHKa HEYTOBJIETBOPUTEIIHHO).

IkaJya oueHNBAHNSA TOKJIAAA

Kpurepuu onieHuBaHUs banbr
CBo0Oo1HOE M3JI0KEHKE U BiiajieHre MatepuanioM. [lonHoe ycBoeHue cyt npo0iemsl,
OCTaTOYHO MPaBUJIbHOE U3JI0KEHUE TEOPUU U METOAOJIOTUH, aHAIN3 (PAKTUYECKOTO
A p p A ’ ¢ 20 -25 GamnnoB

MaTcpHraia 1 YCTKOC N3JI0KCHUEC UTOTOBLIX PE3YJILTATOB, IPAMOTHOC U3JI0OKCHUC
TCKCTA.

JHocratounoe ycBoeHue wmatepuana. CyTb NpoOIeMbl pacKpbiTa, aHAIUTHYECKHE
MaTepHajbl, B OCHOBHOM, IPEJCTAaBIIEHBI; ONMHUCAHHE HE COAEPKUT IpyObIX OHIMOOK;
OCHOBHBIC BbIBO/JIbI U3JI0KE€HBI 1, B OCHOBHOM, OCMBICJICHBI.

14-19 6annoB

[ToBepXHOCTHOE YCBOCHHE TEOPETUIECKOro MaTepuaa. Hemoctarounbiil ananms3

a”Hanmu3upyemoro marepuana. CyTb mpoOaeMbl U3JI05KeHa HEYETKO; B MCIIOJIb30BAaHUU 7-13 GayoB
MNOHSTUHHOTO anmnapaTa BCTPEYal0TCs HECYIIECTBEHHBIE OINUOKH;

HeynosnerBopurenbHOe yCBOGHHE TEOPETUYECKOTO M (PAKTUYECKOT0 MaTepHasa mno

npobiieMaM HayyHOro uccienoBaHusi. CyTb MPoOIeMbI U BHIBOBI U3JI0KEHBI IUI0XO0; B 0-6 GaLion

HCIIOJIb30BaHUH IOHATHUITHOTO arrapara BCTPEUYaroTCA FPY6LIC OH_II/I6KI/I; OCHOBHBIC
BBIBObI NU3JI0KEHBI 1 OCMBICJICHBI ITIJIOXO.
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5.3. TunoBbie KOHTPOJIbHbIEC 3aJlaHUSl WJM HMHbIe MAaTepPUaJIbl, HEOOXOAUMBbIE ISl OUEHKH
3HAHMA, yYMEHHUil, HABBHIKOB U (WJIH) ONBITA [1eATEJbHOCTH, XAPAKTEPU3YIOUIUX 3TANbI
¢GopMupoBaHus KOMIIETEeHIM B MIpolecce 0CBOCHUS 00pa30BaTeIbLHOI MPOrpaMMbl

IIpumep TecTUpOBaHMS
Tect Nel
[TpousBecTn pacueT MmapamMeTpoB paboyero Ttela B 3aJaHHOM TEPMOJUHAMHUYECKOM

npouecce. Onpeaenuts TpeOyeMble BEIMYUHBI MOABEACHHON (OTBEICHHOMN) TEIJIOTHI, U3MEHEHHS
BHYTPEHHEH OHEPIrUM, COBEPIICHHOW WJIM 3aTPaueHHOW MeXaHW4YecKod paboTel. B kadecTBe
pabouero Tena NpuHATH BO3ayX. Pe3ynbraTsl n1300pa3uts B PV-nuarpamme.

OTBeTUTH HA TEOPETUUECKHUE BOIIPOCHI:

1. Pa3mepHOCTh (HAMMEHOBAHKE) BEJIMYMHBI P (TUIOTHOCTh) UMEET BUJT

a) Kr/m%; 6) kr/m>; B) M /KT r) M XKT.

2. M30pITOYHOE 1aBJICHUE ra3a U3MepseTcs ...

a) MAHOMETPOM 0) MHKPOMETPOM B) pacxoJOMEPOM T) IIMPOMETPOM

3. YpaBHEHHE COCTOSTHUS HI€aIbHOIO ra3a uMeeT BU (s 1 Kr raza)

a) pv=RT 0) P1V1 — P2V2 B) R = pR/u r)i=u+pv
4. AGcomtoTHas TeMIepaTypa raza u3MepsieTCs B ...

a) Barrax 0) rpagycax Llenbcus B) rpagycax @apenreiita 1) KenpBunax

5. 1 monb aBnsercs enunuiet CU mist usmepenus ...

a) Maccel  0) KOIMYecTBa BellecTBa B) o0bemMa TI) Beca

6. YpaBHeHHE aIna0aTUYECKOTO MpoIlecca UMEET BU

a) p1 ><V;|_k =Pp2 ngk 0) Pp1 XVi=P2XVy B)P1 /Tl = P2 /Tz r) V1 / Tl = V2/ Tg

7. I300paxkeHre N30XOPHOT0 Mpoliecca B PV-KOOPJMHATAX UMEET BUJ

a) OTpe3Ka runepooIIbI;

0) oTpe3ka mapadoIIbl;

B ) OTpe3Ka, MapajuieabHOro ocu P;

I') OTpe3Ka, MapajuieIbHOTro ocH V.

8. [Tmomane noj kpuBoii mporiecca B PV-koopannaTax oTroOpaxaer ...
a) U3MeHeHHue o0bema rasa B rpoiecce

0) U3MeHeHue TeMIiepaTyphl B TIpoliecce

B) MEXaHUYECKYIO paboTy rasa B Iporecce

') U3MEHEHHE JIaBICHU Ta3a B IPoLiecce
12



9. be3 TemiooOMeHa ¢ OKpyXaroiel Cpeior OCYIIECTBISCTCS ... UIeaTbHbIN Ta30BbINA MPOIIECC:
a) n300apHbIi

0) M30TepMUYECKHIA

B) NU30XOPHBIN

T') aanabaTHBIN

10. Best monBeneHHas K ra3y TEIUIOTa B ... MPOIECCE PACXOMYeTCs Ha U3MEHEHHE €ro BHYTPCHHEH
SHEPTUU:

a) M30XOPHOM

0) n3o6apHOM

B) aauabaTHOM

I') U30TEPMUYECKOM

11. L = p(V2 — V1) — dopmyna [yist onpeaeIeHus] MEXaHHUECKOH paboThl, COBEPIICHHOM Ia30M B
nporecce

a) U30XOPHOM

0) U30TEPMHUUYECKOM

B) aanabaTHOM

) n3006apHOM

12. B TS — amarpamme 1iomaab Mo KpUBOH MpoIiecca 0TOOpaxaer ...

a) U3MEHEHUE TEMIIEPATyPbl

0) U3MEHEHHE YHTPOITHH

B) TIOJIBEJICHHYIO WJIM OTBEACHHYIO TETUIOTY

B) U3MEHEHUE JaBJICHUS

13. B xakoM W3 TEpeYHCIIEHHBIX Ta30BBIX IMPOIECCOB padodee TeIo COBEpIIaeT MaKCHMAIBLHYIO
paboTy B mpoliecce paciuIupeHus ra3a?

a) U30XOPHOM

0) aqnabaTHOM

B) n300apHOM

T') U30TEPMHUYECKOM

14. AHanuTH4deckoe BBIPAXKCHUC MIEPBOT'O 3aKOHA TCPMOJUHAMUKN UMECT BHU/]

a)dg=du+pdv; 6)i=u+pv; B)dq=TdS; r)dq=a(T1-T2)

15. B xakoM M3 NEepeurCICHHBIX T'a30BbIX MPOIECCOB pabodee TEI0 HE COBEPIIAET MEXaHUYECKOM
paboThI?

a) anabaTHOM
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0) U30TEepPMUYECKOM
B) U30XOPHOM
') U300apHOM

HpaBI/IHBHHe OTBCTHI K TECTY

1 2 3 |4 5 6 7 8 9 10 | 11 | 12 | 13 | 14 | 15

0 a a r 3] a B B r a r B r a B

[IpencTaBuTh BBINOJIHEHHBIN TECT B TUCBbMEHHON opMe.
Tect No2
[IpousBecTn pacueT yAEIBHOIO TEIUIOBOTO II0TOKA 4Yepe3 CTEHKY W3BECTHOM TOJILIMHBI,
TEIUIOU30JIMPOBAHHYIO YTEIUIMTENEM 3aJaHHOM TOJIIMHBL. Marepual CTEHKHM U YTEIIUTENs,
TEMIIEpaTypbl BHEUIHEH U BHYTpEHHEH MOoBepXHOCTeW u3BecTHBhl. HeoOxommmbie KO3(PHUITUEHTHI
TEIUIONPOBOJHOCTH B3SATh U3 UHTEPHET-UCTOUYHUKOB. Paccuntars TemmnepaTypy Ha IpaHUIlEe CTEHKa-
yTeIuuTeNb. Pe3ynpTaTel n300pa3uTh Ha Tpaduke.
OTBeTUTH Ha TCOPCTUUCCKHUEC BOIIPOCHI:
1. Ter10BO# MOTOK — 3TO KOJIUYECTBO TEIUIOTHI, ...
a) TIPOXOJIAIIEE YEPE3 3aJaHHYI0 TOBEPXHOCTD ILIOMAIbI0 S B €MHHUIY BPEMEHH
0) mpoxosiiee yepes 3a1aHHyI0 MOBEPXHOCTH MJIOMIAAbI0 S
B) 3aTpaue€HHOE B MPOLIECCE HArpeBa MOBEPXHOCTH CTEHKU
T') 3aTpavyeHHOE B MMPOLIECCE OXIAKICHHS IIOBEPXHOCTH CTEHKU
2. Enununia u3MepeHus yeabHOTO TEMIOBOrO MOTOKA
a) Ihx 6) H*m B)BT/M2 T) H/m?
3. Koaddunuent termnonpoBogHoctu B cucreMe CU nsmepsieTcs s ...
a) Br/(M*xK)  6) H*m B)B1/M? r) Br/(MxK).
4. BennunHa TETJIOBOTO TTOTOKA YePe3 MIIOCKYIO OJTHOCIOMHYIO CTEHKY TONIIMHON d U muiomanpio S,

C TeMIepaTypaMn Ha MOBEPXHOCTsX cTeHKH T1 u To , onpenensercs mo popmyne 3akona Oypbe
aA)Q=A(T1-T2S/d 6)Q=0a(T1—-T2)S B)q=Q/S 1) Q=cm(T,-Ty)

5. Pacnipesienure TaHHBIC MaTEPUAITBI 110 CTENICHH BO3PACTaHMsI TEIUIOMPOBOHOCTH

a) cTalb 0) cepebpo B) mpoOKa r) 6eTOH

6. Pacripenienure HIKe MEPEYUCICHHBIC MATEPUAIIBI IO CTETICHU BO3PACTAHUS TEIIION30JIAIIUOHHBIX
CBOWCTB

a) kupruy  0) JaepeBo B) MHHEpaJbHas BaTa TI) acdect

7. Kakoii u3 NEPCUNCIICHHBIX HUKEC MCTAJIJIOB JIYUIIC BCETO IMPOBOJAUT Te1mIo?
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a) uyryH, A = 62,8 Bt/(MmxK)

0) meab, A = 389,6 B1/(MxK)

B) ammomuumi A = 209,3 B1/(MxK)

r) maruHa, A = 70 B1/(MmxK)

8. IIpowecc TeriooOMeHa MEXIy JBHUKYIIMMCS TETZIOHOCUTENIEM M TBEPJIBIM TEJIOM HA3bIBACTCH ...
a) TeIUI00OMEH U3ITydYeHUEM

0) KOHBEKTHBHBIM TETIOOOMEHOM (KOHBEKITHEH )

B) TEILIONPOBOIHOCTHIO

T') TEIUIOU30JISIIIUEH

9.Q=a(Ty—T,)S -3akon HeroroHa-Puxmana ...

a) TeruiooOMeHa U3My4YeHUEeM

0) mepenayn Teria TeIIONPOBOTHOCTHIO

B) TEIJIOU30JIALINH

') KOHBEKTHUBHOTO TEIIOOOMEHa

10. TenmoBOMY U3JIYy4€HHUIO COOTBETCTBYET ... YACTh AJEKTPOMArHUTHOTO CIIEKTPA U3ITyUCHHS.

a) onTHYecKas 0) peHTreHOBCKast B) HH(paKpacHas I) yJIbTpaduoeToBast

11. OTmeTbTe peanu3yemble BHIbI KOHBEKITUH TEIUIOOOMEHHBIX armaparax

a) paspelieHHas 0) BBIHY)KICHHAs B) cBOOOAHAs I') 3alpelieHHas

12. JIna uaTeHCUBUKAIIMY KOHBEKTUBHOTO TEIIIOOOMEHA B TEMJI00OMEHHHKE ITOTOK TETJIOHOCUTES
HA/I0

a) TypOynM3upoBaTh 0) TaMUHApU3UPOBATh  B) OCTAHOBUTh  T) M30JUPOBATh

13. B nBurarensx BHYTPEHHETO CTOPaHUs ¢ BO3AYIIHBIM OXJIaXAECHUS IPOU3BOJAT opeOpeHue
LWINHAPOB B LEJAX

a) COKpaIIEHHUs €r0 MacChl

0) UHTEHCU(PUKAIIMH €TO OXJIAKICHUS

B) B IU3alHEPCKUX LENIAX

I') YBEITMUYEHHS MacChl

14. OTT'A — a66peBuatypa, 0603HavaroIIasi aHATTIOTUYHOCTh T'HIPABIMYECKUX, SJIEKTPUUECKUX, ...
MIPOIIECCOB

a) TEeXHOT€HHBIX 0) TEeXHUYECKUX B) TEXHOJIOTMUECKHUX I') TETJIOBBIX
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15. Teno moJHOCTHIO MOTJIONIAET YHEPTHIO, €CITH KOI(DPHUIIMEHT OTIOICHHSI PABEH ...
a) A=1 6) A=0,5 B)A=0 r) A=0,25.

HpaBI/IHBHHe OTBCTHI K TECTY

1 2 3 |4 5 6 7 8 9 10 11 12 13 14 15
a B r a Bra | abs | O 3] r B OB a §) r
§) r

[TpencTaBUTh BBIMTOTHEHHBIN TECT B TUCHbMEHHON (opMe.

IIpumepHasi TeMaTHKA COOOIIEHUIA.

Pa3ButHe TemnosnepreTuku B Poccuu.

[IpumeHneHue ruipornpuBoI0B B pOOOTOTEXHUKE.

[THeBMOTIIPUBOIBI POOOTU3UPOBAHHBIX CTAHKOB

TemoBbie HacOCHI B OBITY.

Ternnon3onaunoOHHbIE MATEPUAIBI B IPOMBIIUIEHHOCTH, CTPOUTENILCTBE U B OBITY..
[lepcrieKTHBBI COBPEMEHHOTO ABTOMOOUIIBHOTO JIBUTaTEIECTPOCHHUSL.
CucreMbl TEIIOCHAOXKEHUS HKOI0MA.

CoBpemennble npuinrHble ['OC.

0. [lepcnexktussl pazButus TOC.

1. 'eoTepMmanbHbl€ 3JEKTPOCTAHIUH.

. BerposnepreTuka: mirocsl 1 MUHYCHI.

13. Pois TADC B COBpEeMEHHOM JIEKTPOIHEPTETHKE.

14. Dxonoruyeckue MpoodIEeMbl HNEKTPOIHEPTETUKH.

RBROooo~NoORwNE

=
N

IIpumepHas TeMaTHKA JOKJIAA0B.

. OcHOBHBIE IPUHLIUIIBI PAOOTHI SHEPTETUUECKUX MAIlIUH: OT TEOPUHU K MTPAKTUKE

. Knaccugukanus sHepreTn4eckux MalliH U UX IPUMEHEHHUE B Pa3IMYHbIX OTPacisaX

. DNEKTpUUECKUEe MAIIMHbI: KOHCTPYKIUH, IPUHIUIBI PAOOTHI U 00JACTH IPUMEHEHUS
. CoBpeMEHHBIE TEXHOJIOTUU B IPOU3BOJCTBE U HKCILIyaTal[ul SHEPTETUYECKUX MAIIVH
. OHeprosp(HeKTUBHOCTH U HIKOJIOTHUECKUE ACTIEKTHI PA0OTHI SHEPreTUUECKUX MAIIUH

. [IpoGneMsbI 1 perieHust B 00J1aCTH HAJIEKHOCTH SHEPTETUUECKUX MAIIHH

. THHOBaIIMOHHBIE TOAXO/IbI K IPOEKTUPOBAHUIO YJHEPIETUYECKUX YCTAHOBOK

. Bmusinue aBToMatuzanuu Ha 3pPEeKTUBHOCTH pabOThl YHEPTETUUECKUX MAIlIUH

9. Ponb sHepreTHyecKUX MAlIMH B EPEX0e K BO30OHOBIAEMBIM HCTOUHUKAM SHEPTHH
10. CpaBHUTENBHBIN aHAIU3 PA3IMYHBIX TUIIOB T€HEPATOPOB: MPEUMYIIECTBA U HEAOCTATKU
11. TexHOMOrMYM AMArHOCTUKA U MOHUTOPUHTA COCTOSIHUS YHEPTrETUUECKUX MAILUH

12. DHepreTnveckne MallluHbl B TPAHCIIOPTHOW OTPACIIN: BBI30BBI U IEPCIIEKTUBBI

13. IlepcnekTuBBI pa3BUTHSI SJEKTPOABUTATEIEH B YCIOBUSAX COBPEMEHHBIX TEXHOJIOTHI
14. AHanu3 ppIHKA YHEPreTUYECKUX MAIIUH: TEHACHIIUU U IPOTHO3BI

15. DOHepreTyeckre MalIMHbI ¥ YCTOWYMBOE Pa3BUTHE: BHI30BBI U BOZMOKHOCTH

03N N kW~

I[IpumepHbIe BOMPOCHI K IK3aMeHY:
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17.
18.
19.

20.
21.

22.
23.

24,
25.
26.
217.

28.
29.

30.

Tennora m pabora kKak (GOpPMBI PHEPTreTUYECKOTO B3aMMOJEHCTBHsI BHEUTHEH Cpeabl U
pabodero Tena.

OcHoBHbIE MapaMeTpbl COCTOsIHUS pabouero Tena. MaeanbHblil ra3. YpaBHEHHE COCTOSHUS
UJEAJIbHOTO Ta3a.

CymHocTh epBoro 3akoHa TepMoaAnHaMuku. Pabota nponecca. I'paduueckoe nzodbpaxenue
paboThI B pV - IHarpaMmme.

Ouranbnus. TernaoeMKocTh ra3oB. TelIoeMKOCTh HACATbHOrO raza Ipu  MOCTOSHHOM
JABJICHUH ¥ TIPH MMOCTOSSHHOM O0BeMe.

Ourponus. J{narpamma Ts. ['padudeckoe nzoOpakeHue TEIIOTH B Auarpamme Ts.
CyIHoCTh BTOPOTO 3aKOHA TEPMOJMHAMUKH U €70 OCHOBHBIE (DOPMYITHUPOBKHU.
TepMoanHaMuyeckue Nporecchl UaealbHbIX ra30B.

[Iponeccrl mapooOpazoBanus B pv- U Ts-auarpammax.

CrniocoOsbl pacipocTpaHEHHS TeIJia U BUJIbI TEIJI000MEHa.

. TemmmonpoBonHocTs. Koaddunument rtemnonpoBognoctu. TepMudeckoe CONMpPOTUBICHUE.

. KonBektupnbiii TermooomeHn. @opmyia HetoTrona — Puxmana. KoadduruenT Terooraaun.
. U3nmyuenue sneprun. 3aKOHbI U3ITy4YEHUS.

. YpaBuenue teronepenaun. KoagdunueHt rerionepenadm.

. TensmooOMeHHBIE anmaparsbl.

. TonnuBHBIE pecypchl M UX XapaKTEPUCTUKH.

. KoTenbHbIe arperatbl M yCTaHOBKH. YCTPOWCTBO M TPHHIHUIT PabOTHI OCHOBHBIX THIIOB

MapOBBIX KOTJIOB.
JlBurarenu BHyTpeHHero cropanus. llpuHuunuanbhblie cxembl. OOnacTh NPUMEHEHHUS.

W neanbHblil LUK HapOCUIOBOM ycTaHOBKH, TepMuyeckuil KII/I u myTu ero nosblieHus.
I'azorypOunnsie nsuratenu (I'.T./]), mpuHIMIMANBEHAS CXeMa, XapaKTEPUCTHKA, TPUHIIMIT
paboTHI.

PeakTuBHbBIE ABUraTENN, NX KJIACCUPUKALIUA.

[TapoBass KOMIpECCMOHHAs XOJIOAWJIbHAs yCTAaHOBKA, CX€Ma, MPUHLMN ACHCTBUS U
WJICAJTbHBINA LIUKJL.

Knaccudukanus u 061actu NpUMEHEHUS THAPABINYECKUX MAIIUH.

Hacocel. Knaccupukauust no npunnuny aenctBus. OCHOBHbIE MapaMeTphl, 00JacTH
IIPUMEHEHHS.

Tunsl 1 0CHOBBI PaOOTHI THAPABINYECKUX TYPOUH.

I'mpponpuBon. OcHOBHBIE MOHATUS U omnpexaeneHus. Knaccudukanus, Ha3HaYeHUE.
Bozo0OHoBmsIeMbIe 1 HEBO30OHOBIISIEMBIE SHEPTOPECYPCHI.

TennoBeie  snekrpuueckue  craHuuun  (TOC):  KOHJIEHCALMOHHBIE AJIEKTPOCTAHIIUU
u TerosnekrporeHTpanu (TOL).

Atomuble snekTpoctaniiui (ADC). OcHOBHBIE CXeMbl U xapakTepuctuku ADC.
I'maposnexTpocrannnu I20): IIJIOTUHHBIE, JIEPUBALlIOHHBIE,
TUIPOAKKYMYJIUPYIOIINE, TPUINBHBIE.

[lepciekTHBBl ~ pa3BUTUS ~ DHEPreTUKU.  ODKOJOTHYECKHE  MPOOJIEMbI COBPEMEHHOM
JHEPreTHKHU.

5.4.MeToanyeckne MaTepHaJibl, OINpedeJsilOIIHe Mpouelypbl OLCHUBAHUS 3HAHWIA,
YMEHHUIl, HABBIKOB M (WJIM) ONbITA AeATEIbHOCTH, XaPAKTEPU3YIOIIHUX 3TANbl (POPMUPOBAHUS
KOMITeTEeHI U

TpeGoBanusi K TECTHPOBAHUIO

HpeﬂnaraeMHe TECTOBBLIC 3adaHWA MPCAHA3HAYCHBI I TMOBTOPCHUHA HpOI\/'IJIeHHOFO

MaTcpHrajia U 3aKpCIJICHUSA 3HaHI/II71, TJIaBHaA OCJIb TECTOB - CUCTEMATU3HUPOBATHL 3HAHUA CTYACHTOB.
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Bo Bcex TecTOBBIX 3a1aHUuAX HGOGXOI[I/IMO BI:I6paTI: HpaBHHLHLIﬁ U3 MnpeajiaracMbiX OTBETOB,
3aBEPIINTH OMpeNeeHHuEe JTUOO0 BCTaBUTh HEAOCTAIOIMMA TEPMHUH. TeKyImUid KOHTPOJb 3HAHUU B
BUAC TCCTUPOBAHUSA, IIPOBOJUTCA B PaAMKaX IMPAKTUYCCKOI'O 3aHATHA.

Hanucanue tecta onenuBaercs 1o mkaie ot 0 1o 25 6amnoB. OcBoeHUE KOMIIETEHIUN 3aBUCUT OT
pe3yJibTaTa HalucaHus TECTA.

TpeGoBanus Kk cO00IEHNIO

Coo0meHre — MPOAYKT CaMOCTOSITENIbHOW pabOThl CTYIEHTa, MPEICTABISIONINA COOOM
Hy6J'II/I‘IHOC BBICTYIUICHHUC 10 NPCACTABJICHUIO MOJTYYCHHBIX PE3YJIbTATOB PCIICHUA OHpCI[GJIGHHOfI
y4eOHO-TIPAKTHYECKOW, YIeOHO-UCCIIEIOBATEIBCKOW WIIM HAYIHOH TEMBI.

TpeodoBanusi 1o 0()OpMIIEHUIO COOOIIICHUSA

IlociaenoBaTe ILHOCTH MOATOTOBKH COOOIIICHM S :

1. ITonGepute u U3yyuTe IUTEPATYPY MO TEME.

2. CocraBbTe IUIaH COOOIIEHUSI.

3. BeigenuTe OCHOBHBIE TIOHSITHSL.

4. BBenute B TEKCT JIOMOJHUTENbHBIE TAHHBIE, XapaKTEPU3YIOIIUE O0BEKT
W3yUYCHHUSL.

5. Odopmute TEKCT MUCHMEHHO.

6. [ToaroroBbTE YCTHOE BBHICTYIICHHE C COOOIIEHUEM Ha YY€OHOM 3aHITHH
Camo BBICTYIIJICHHE JAOJIKHO COCTOATh U3 TpeX yacTei — Berymienus (10-15%
ob1iero BpeMeH#), ocHoBHO# yactu (60-70%) u 3akmodenus (20-25%).

TpedoBanus k opopmiIeHHIO TeKCTA
OO6mwmit 00BeM HE JTODKEH MpeBbIaTh 5 cTpanull opmata A 4, ab3all J0IKEH
paBHAThCA 1,25 cm.
[Tons crpanunpl: aeBoe - 3 cM., mpaBoe - 1,0 cM., HIKHee 2 CM., BepxHee - 2
cM. Tekcr nevaraercs uyepes 1,5 unreppania. Eciu TekcT HabupaeTcs B TEKCTOBOM
penakrope Microsoft Word, pekomenyeTcst ucnoib3oBats mpudTsl: Times New
Roman, pa3mep mpudra - 14 or.
[Tocrne 3aroioBka, pacrojiaraeMoro nmocpeinHe CTPOKH, He CTaBUTCS Touka. He
JIOITYCKAETCs MOYePKUBAHNE 3ar0JIOBKA U TIEPEHOCHI B CIIOBAX 3aroJjioBKa.
Crpanuibl HyMepyIOTCs B HapacTaroleM nopsiake. HoMmepa cTpaHuil cTaBATCsS BHU3Y
JIUCTA IO LeHTpy, pa3mep mpudra - 12 nr
TuTynbHBIN TUCT BKIIOYAETCS B OOIIYI0 HYMEpaIluio, HO
HOMEp CTPaHUIILI HA HEM HE MPOCTABISAETCS (3TO HE OTHOCHUTCS K COZCPKAHUIO
COOOIICHMS).

TpeGoBaHus M0 HAMUCAHUIO TOKJIAIOB

Jlokuan - 3To KpaTkoe cooOIIeHHe 1Mo 3aJaHHON MpernoiaBaTeieM TeMe, B KOToOpoM coOpaHa
nH(pOpMaNUsS W3 OJHOTO WM HECKOJBKHUX HMCTOYHUKOB. JIOKIIa[ MOXET SIBISATHCS HU3JI0KECHUEM
coJiep>KaHusl Hay4dHOU paboThl, ctaThu u T.M. [Ipu paspaboTke AoKIana OOydarOUIUICS TOMKEH
VUUTHIBATh: - CTEMEHb PACKPBITHS TEMBI; - KaKOW JIMYHBIA BKJIAJ OH BHEC B pa3pabOTKy 3cce; -
JIOTUYECKYI0 CTPYKTYPUPOBAHHOCTh MaTepuaia; - HCIOJIb30BaHUE MOCTPAHUYHBIX CCHUIOK; -
JOCTaTOYHOCTh O0OBEMa M KadecTBa HCIOJIB3YEMBbIX WCTOYHHKOB;, - O(OpPMIICHHE TEKCTa U
rpaMOTHOCTH peud. [lpu HamwcaHuu AOKIAIOB HEOOXOJUMO BBIICIUTH MPOOIEeMY OOCYXKICHUS,
COCTaBUTh IUIAH, BBIICINTH CMBICJIOBBIE YacTH OOCYXKJAaeMOH MPOOJIeMBl MO KKIOMY IYHKTY
1aHa, mojao0parh nureparypy. Hns moabopa auTepaTypsl HEOOXOAMMO IOTH30BATHCS CIHUCKOM
JIOTIOJTHATEIPHONW JIUTEPATyphl M CIHCKOM JINTEPATYphl, PEKOMECHIYEMOW JUIS YIIIYOJICHHOTO
M3YYeHHUS Kypca, a Takxke MHTepHeT-pecypcami.
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TpeOoBanus k 3k3aMeHy

IIpomexyTouHas aTTecTalys IO AWCUUILUIMHE OIpPENENsseT CTENEeHb YCBOEHHUS 3HAHUM,
YMEHUH 1 HAaBBIKOB CTY/ICHTOB 10 YUeOHOMY MaTepHaly CeMECTpa, IIPOBOAUTCS B BHJIE IK3aMEHA.

K »9Kk3aMeHy JomyckawooTcs CTYAEHTBI, YCHEIIHO BBINOJIHMBIIME BCE 33JaHUs Ha
NPaKTUYECKUX 3aHATUSAX U TI0 CAMOCTOSTENILHON padoTe.

OK3aMeHy 10 JIUCHMIUIMHE IPOBOAUTCS BKIIOYAET B ceOs OTYET IO BBIIOJHEHMIO BCEX
NPaKTUYECKUX/Ta00OpaTOPHBIX 3aJaHUI 1O TeMaM M 3aJaHhil [0 caMoCTOATeNbHOH pabore. Ha
9K3aMEHE 10 JUCIMIIIIMHE CTYAEHT J10JIKEH OTBETUTh HA TEOPETHUECKUE BOIIPOCHI.

Beibop ¢opmbl M MOPSIOK MPOBEACHHUS SK3aMEHa oOcyliecTBisercs kadenpoi. OreHka
3HAHUH CTYJEHTa B IPOLIECCE 3aYeTa OCYILECTBIIAETCS UCXOS U3 CIEIYIOIUX KPUTEPHUEB:

a) yMeH#e cpopMyIMpOBaTh ONPEAEICHUS MOHIATUH, JAHHBIX B BOIIPOCE, C HCIIOJIb30BAaHHEM
CreLMalbHON TEPMUHOJIOIMH, IIOKA3aTh CBS3U MEXAY MOHATHIMU;

0) CITOCOOHOCTH JaTh Pa3BePHYTHIN OTBET HA MOCTABICHHBIN BOMIPOC C COOIIOACHUEM JIOTUKU
U3JI0KEHUsl MaTepuana; I[POAHAIM3UPOBATh M CONOCTAaBUTb pPA3JIMYHbIE TOYKU 3pEHMs] Ha
MOCTaBJICHHYIO MPOOJIEMY;

B) YMEHHE apI'yMEHTHPOBATh COOCTBEHHYIO TOUKY 3PCHMSI.

IIpn oneHke cTy/leHTa Ha HK3aMEHE NPENoAaBaTeib PYKOBOJCTBYETCS CIEAYIOIIUMU
KPUTEPUSIMHU:

IIIkajia oneHUBaHUs IK3aMeHa

30-25 GansioB - MIaHOBBIE MPAKTHUECKUE 3aaHUS BBINOJIHEHBI B IIOJIHOM 00beMe; IPUBE/ICH
MOJTHBIN, MCYEPIBIBAIONIEC MPABIJIBHBIA OTBET W JIaHBl HCYEPIBIBAIOIINE BEPHBIE PaCCYKICHHS,
YCTHBIN OTBET Ha BONPOCHI KOHCTATUPYET POYHOE YCBOCHUE 3HAHUM U YMEHHI.

24-18 OamnoB - TUIAHOBBIE TPAKTUYECKHWE 3aJaHMsI BBIIOJHEHBI B TIOJHOM 0OOBEME;
IIOCTaBJIEHHbIE 3aJlaud peIllleHbl IMPaBWIbHO, OJHAKO PACCYXACHUS, HPUBOASILIME K OTBETY,
MPEJCTAaBIICHBI HE B MOJIHOM 00bEME, MIIM B HUX COJEPKATCS JIOTHUECKUE HEOYETHI; YCTHBIA OTBET
Ha BOIIPOCHI COAEP>KUT HETOUHOCTH, HE3HAUUTENIbHBIE IOIPEIIHOCTH B U3JI0KEHUU TEOPUH.

17-9 GaioB - mIaHOBBIEC MTPAKTHYECKHUE 3aJaHHsI BBHITIOIHEHBI, JaHbI IPABHIIBLHBIC OTBETHI, HO
B HEKOTOPBIX W3 HMX JOIYILIEHbI OIIMOKH; YCTHBIM OTBET Ha BONPOCHI IOKA3bIBAET OT/AEIbHbIC
poOesbl B 3HAHHUSAX CTYJICHTA.

8-5 Oamna - TIaHOBBIE MPAKTUYECKHUE 3aJlaHMsI BBIIIOJHEHBI HE B MOJHOM 00beMe; YCTHBIN
OTBET Ha BOIMPOCHI COJEPKHUT TpyOble OMMOKH B W3JIOKEHHU TEOPUH, KOTOPHIE ITOKA3BIBAIOT
3HAYMUTENbHbIE TPOOETBl B 3HAHUAX CTYIEHTa; OoJiee MOJOBUHBI BOIIPOCOB OKAa3aJIuCh 0€3 OTBETOB;
3HaHUS U YMEHUS HE COOTBETCTBYIOT TPEOOBAHUSAM IIPOTPAMMBI.

4-0 GayJI0B — HE BBINOJIHEHB! IUIAHOBBIE NMPAKTHUUECKUE 3a/aHUs, CTYJIEHT OOBABISIET O
HEMIOHUMAaHWW MaTepuajia JUCHUIUIMHBL, O TIOJIJHOM HE3HAHWW OTBETa Ha IIOCTABIICHHBIC
TEOPETUYECKHE BOIPOCHI

Pacnpeueﬂenue 0aJUI0B MO BUAAM paﬁoT

Bup padorsl KoJ-Bo 0a10oB
(MakcuMaJIbHOE 3HAYeHHe)

CooOmienne 1o 20 6amnos
TectupoBanue 110 25 0amoB
Hoxkman 10 25 6amnoB
DK3aMeH 1o 30 6amnoB
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HTorosas mkaJbl OeHUBAHUSA 10 TUCHUILINHE
[Ipu BeICTaBIEHUU UTOTOBOM OLIEHKH MPETOaBaTEIEM YUUThIBAETCA paboTa CTY/ICHTA B
TEYEHHE BCET0 CPOKA OCBOCHMSI TUCIUIUIMHEIL, a TaKkKe OallIbl, OJyYeHHBbIE Ha TPOMEKYTOUHOM
aTTecTalu

Hudposoe | Boipakenu CrnoBecHOE BbIpaKEHHE Onucanue OleHKU B TPeOOBAHUAX K YPOBHIO
BBIPOKEHU | € B Oayurax 1 00beMy KOMIIETEHIH
e BPC
5 81-100 OTJIMYHO OcBoeH NpOJBUHYTHIN YPOBEHB BCEX
cocraBistromux kommnerennuii JIITK-7,YK-1
4 61-80 XOPOUIO OcBOEH MOBBILICHHBIH YPOBEHb BCEX
cocraBistromux kommerennui AI1K-7,VK-1
3 41-60 YIIOBJICTBOPUTEIILHO OcBoeH 0a30BBIl YPOBEHB BCEX
cocrapistromux kommerennui AI1K-7,YK-1
2 1o 40 HeyzaoBieTBopuTesibHO | He ocBoeH 0a30BbIil ypoBEHBb BCEX
cocrapistromux komnerennuii JIITK-7,YK-1

6. YYEBHO-METO/IMYECKOE ¥ PECYPCHOE OBECNIEYEHUE
JUCLUILIAHBI YYEBHO-METOJIUYECKOE U PECYPCHOE OBECIIEUYEHUE
JUCLUIINHDBI

6.1. OcHoBHas JIMTEpaTypa
1. bBenos, I'. B. Texuuyeckas TepMoanHaMuKa : yaeOHoe nocodue st By3oB / I'. B. benos. — 2-¢
3., wucnp. W jpom. — MockBa: M3marensctBo IOpaiit, 2023. — 252 c.— (Bricuee
obpazoBanue). — ISBN 978-5-534-05091-2. — Tekct : oanekrpoHHsli // OO6pa3oBarenbHas
wiargopma FOpaiit [caiit]. — URL.: https://urait.ru/bcode/512471
2. Kanekun, B. C. I'mapariuka u TeIIoTeXHUKA : ydeOHoe mocodue mis By3oB / B. C. KanekuH,
C. H. Muxaitnen. — 2-e u3n. — Mocksa : M3garensctBo Opaiit, 2023. — 318 c. — (Bricmee
obpazoBanue). — ISBN 978-5-534-11738-7. — Tekcr : nsnektpoHHbI // OOpa3oBaTenbHas
wiatgopma Opaiir [caiit]. — URL: https://urait.ru/bcode/518263

6.2. JlonmostHUTEIbHAS JIUTEPATypa

1. Beictpunxuii, I'. @. OCHOBBI TEMJIOTEXHUKU U 3HEPTOCUIIOBOE 000PYI0BAaHUE MTPOMBIIIIEHHBIX
NpeanpusATHH : y4eOHMK Ui cpeiHero npodeccuoHansHoro odpasosanus / I'. @. beicTpunkuif. —
5-€ u3., ucnp. u non. — Mocksa : U3parensctBo FOpaiit, 2023. — 305 ¢. — (IIpodeccronanbuoe
obpazoBanue). — ISBN 978-5-534-12281-7. — Tekct : snexTpoHHbli // OOpa3oBaTenbHas
wiatgopma IOpaiir [caiit]. — URL: https://urait.ru/bcode/518440

6.2. Pecypchl nHpOpMALIMOHHO-TEIeKOMMYHUKAIMOHHOM ceTu « MHTEepHET»

http://mon.gov.ru - MunucTepcTBO 00pa3oBaHus 1 HaykKu PD;
http://www.fasi.gov.ru - denepanbHOE areHTCTBO IO HAyKe M 00pa30BaHUIO;
http://www.edu.ru - deaepanbhbiii moptan «Poccuiickoe 06pa3oBaHUE);
http://www.garant.ru - napopMaIMOHHO-TIPaBOBOM mopTai «[ apaHT»
http://www.school.edu.ru - Poccuiickuii 001eo0pa3zoBaTeIbHbBIN TOPTAT;
http://www.openet.edu.ru - Poccuiickuii mopTasl OTKpPBITOro 00pa30BaHus;

7. http://www.ict.edu.ru - mopran 1O  HHPOPMAIMOHHO-KOMMYHUKAI[HOHHBIM
TEXHOJIOTHSM B 00pa30BaHUY;

ook wdE
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https://urait.ru/bcode/512471
https://urait.ru/bcode/518263
https://urait.ru/bcode/518440
http://mon.gov.ru/
http://www.fasi.gov.ru/
http://www.edu.ru/
http://www.garant.ru/
http://www.school.edu.ru/
http://www.openet.edu.ru/
http://www.ict.edu.ru/

8. http://www.fepo.ru - mopran ®enepanbHoro HWuTepHeT-3k3amMeHa B cdepe
poeCCHOHATBHOTO 00pa30BaHUA.

9. http://pedagogic.ru - negarornueckas OHOIMOTEKA;

10. http://www.ug.ru - «Yuurenbckas razeray,

11. http://www.pedpro.ru - xxypuan «Ilexaroruka;

12. http://www.informika.ru/about/informatization_pub/about/276 - HAYYHO-
MeTOUuYeCKuit xypHan «MHpopMaTn3aiyst 00pa3oBaHus U HAYKHY,

13. http://www.hetoday.org - »xypuan «Bsiciiiee 00pa3oBaHHE CETOIHS».

14. http://www.znanie.org - O6miectBo «3Hanue» Poccuu

15. http://www.gpntb.ru - TocymapctBeHHass myOJMYHAsS HAyYHO-TEXHHYECKAsS
oubnmorexa.

16. http://www.znanium.com/ - DaeKTpOHHO-OMOIHOTEUHAS CUCTEMA

17. http://www.biblioclub.ru/ - Yausepcuterckas 0ubimorexka oHIaiH

18. http://www.elibrary.ru — Hayunas snextpoHHas OubiaroTeKa

19. Karaior o6pa3oBaTenbHbIX penienuii Jlero.

https://education.lego.com/ru-ru/learn/elementary/wedo
https://education.lego.com/ru-ru/learn/elementary/machines-and-mechanisms
https://education.lego.com/ru-ru/learn/middle-school/mindstorms-ev3
http://www.lego.com/ru-ru/mindstorms/build-a-robot

TMETOAUYECKHUE YKA3AHMUSA 1O OCBOEHUIO JNCHUIIJIMHBI

l.MeTonuueckue pPEKOMEHIALMH [0  OPraHU3aldi M BBINOJHEHHIO CAMOCTOSTEIbHON
paboTHI CTYIEHTOB

8. NHO®OPMALMOHHBIE TEXHOJIOTUHA JIAA OCYIMECTBJIEHUSA
OBPA3OBATEJIBHOI'O ITPOLHECCA IO JUCIUITJIMHE

.HI/IIIEHCH/IOHHOG nmporpaMmMHoe¢ o0ecreyenue:
Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security

HNudopMmanmoHHbie CIPABOYHbIEC CHCTEMBbI:
Cucrema TAPAHT
Cucrema «KoncynprantlIiroc»

IIpodeccnonanbubie 0a3bl JaHHBIX:
fgosvo.ru — IMTopran PerepanbHEIX TOCYAAPCTBEHHEIX 00pa30BaTELHBIX CTAHIAPTOB
BBICIIIET0 00pa30BaHMS
pravo.gov.ru - OunmanbHbI HHTEPHET-IIOPTAI IPABOBOY HH(MOPMALIUU
www.edu.ru — dexepanbHblil nopran Poccuiickoe o0pazoBaHue
CB000/1HO pacnpocTpaHsieMoe NpPorpaMMHoOe odecriedeHne, B TOM YUCJIe 0Te4eCTBEHHOT 0
NPOM3BOACTBA
OMC Ilneep (1 BOCIpOU3BEACHUSA DICSKTPOHHEIX YueOHBIX MoayJiIei)

7-zip
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http://www.fepo.ru/
http://pedagogic.ru/
http://www.ug.ru/
http://www.pedpro.ru/
http://www.informika.ru/about/informatization_pub/about/276
http://www.hetoday.org/
http://www.znanie.org/
http://www.gpntb.ru/
http://www.znanium.com/
http://www.biblioclub.ru/
http://www.elibrary.ru/
https://education.lego.com/ru-ru/learn/elementary/wedo
https://education.lego.com/ru-ru/learn/elementary/machines-and-mechanisms
https://education.lego.com/ru-ru/learn/middle-school/mindstorms-ev3
http://www.lego.com/ru-ru/mindstorms/build-a-robot
http://fgosvo.ru/
http://pravo.gov.ru/
http://www.edu.ru/

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCHUIIVIMHbI

MarepuanbHO-TEXHHUECKOE 00eCTICYCHHNE JUCITUTUINHBI BKIIFOYACT B CEOS:

- yueOHbIe ayUTOPHUH JUIS MPOBEACHUS 3aHATHH JIEKIIMOHHOTO M Ja0OpaTOPHOTO TUIIA, KYPCOBOTO
MPOSKTHUPOBAHUs (BBIIOJHEHUSI KYPCOBBIX padoT), IPYIIOBBIX U WHIUBUAYAJIbHBIX KOHCYJIbTAIUH,
TEKYIIET0 KOHTPOJS W MPOMEKYTOYHOM AaTTecTalud, YKOMIUIEKTOBAaHHbBIE Y4YeOHOH MeOemblo,
JOCKOI, Ta00opaTopHbIM 000PYIOBaHUEM;

- TOMEUICHHA Ui CaMOCTOSATENbHOW paldoThl, YKOMIUIEKTOBAaHHbIE Y4eOHOW MeOernbio,
MEPCOHAJBHBIMI KOMITBIOTEPAMHU C TIOJKIIOYEHUEM K ceTH MHTepHeT u obecrieueHreM JoCTyma K
ANEKTPOHHBIM OMOJIMOTEKAaM U B AJIEKTPOHHYIO WH(POPMAIMOHHO-00pa3oBarensHyo cpeay MI'OY;

- TIOMENICHUS JUIS XPaHCHUS U TNPOPUIAKTHUECKOTO OOCITYXHBaHHS Y4eOHOTOo 00OpYHAOBaHMUS,
YKOMIUJIEKTOBaHHBIE MeOenbio (1Kadpl/CTeNaKy), HA0OpaMu JEeMOHCTPALIMOHHOTO 000PYIOBaHUS
U y4yeOHO-HarIs,AHBIMU TTOCOOUSIMH;

[IpakTueckue 3aHATHS - KOMIUIGKT Yy4eOHOM MeOenu, TMepCOHaJIbHBIA KOMIIBIOTED C
noAkIroueHueM k cetu Uurepuer, ganee u3 PII]] cienr. o6opynoBanue.
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