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1. O01mue MoJI0KeHU s

Jucnunianna «@u3MKa» OTHOCUTCS K 0a30BOM YacTH yuyeOHOro IjaHa, BXOJSIIEro B COCTaB 00-
pa3oBaTelbHOI mporpamMmbl Beiciiero oopazoBanust 29.03.03 TexHomorus monurpaduueckoro M ymnako-
BOYHOT'0 IPOU3BOJACTBA (Mpoduiib — TeXHOIOrus U [u3aifH yIIaKOBOYHOI'O IPOU3BOJICTBA).

HopmatuBHO-MeTOIMUeCKO# 6a30i 11 pa3paboTKu pabodeil mporpaMmbl Y4eOHON TUCIUIITHBI
«Du3uKay SIBISIIOTCS:

o ®enepanbhbiii 3akoH «O0 obpazoBannu B Poccuiickoii deneparum», yTBEPKACHHBINA MPHKa-
30M Muno6paayku PO Ne 273-D3 ot 29.12.2012;

e Ilpuka3z MunoOpuayku Poccuu Ne 301 ot 05.04.2017 1. O6 yTBepKIeHUU MOPSIKA OpraHmu3a-
MU U OCYIIECTBICHUS 00pa3oBaTENbHON NEATEIbHOCTH MO 00pa3oBaTeIbHBIM MPOrpaMMaM BBICIIETO
o0pa3zoBaHUsl - MporpaMMam OakanaBpuara, IporpaMMam CIeHaInTeTa, IPOorpaMMaM MarucTpaTyphl.

e [Ipuka3z MunucrepcTBa Tpyaa u counaibHoi 3amuThl Poccuiickoit ®enepanuu ot 12.10.2021 Ne
7211 «O06 yTBepxneHun npogeccuonansHoro crangapra — 40.059 «IlpombllieHHbIH AU3aiinep».

o [Ipuka3z MunucrepcTBa TpyAa u conuanbHou 3auuThl Poccuiickoit @eaepaunn ot 12.10.2022 Ne
6461 «O06 yrBepx)acHNH TTpodeccnoHabHOTo ctagaapta - 23.041 «CrnenuaaucT Mo TeXHOJOTHH IieJI-
JII0JI03HO-0YMAKHOT0 MPOU3BOACTBAY.

o ®denepalibHBIA TOCYAAPCTBEHHBIN 00pa30BaTeIbHBIN cTaHaapT Bhiciiero oopazoanust (GI'OC
BO) no nampasnenuto noarotoBku 29.03.03 «Texnonorus nonurpaduyeckoro ¥ ynakoBOUYHOTO MPOU3-
BOJICTBa» (YpOBEHBb OakajiaBpuaT), YTBEPKIACHHBIN nMpukazoM MuHucrtepcTBa oopasoBanusi u Hayku PO
Ne 960 ot 22.09.2017;

e VYueOHbIe MIaHbl 00pa30BaTENbHON IPOrPaMMBbI BhICILIEr0 00pa3oBaHus HampasieHus 29.03.03
Texnonorus nonurpaduueckoro U ynakoBOYHOIO MPOU3BoIcTBa (poduiib — TeXHOJIOTHs U AU3aiiH yna-
KOBOYHOT'O ITPOM3BOJICTBA)., IIOJATOTOBKU 0aKaaaBpoOB IO OYHOM U 3a049HOM (hopMamM 00y4deHUs, 0J00peH-
Hblil YuensiM coBeToM YIJITY (mpotokon Ne3 ot 20.03.2025)

OO6yuenue no odpazoBarenbHol nporpamme 29.03.03 «Texuonorus noaurpad@uueckoro U ymnako-
BOYHOTO MPOU3BOACTBa» (Mpoduib — TeXHOIOrus U qu3aifH YIakKOBOYHOTO MPOM3BOJACTBA). OCYIIECTB-
JISIeTCsl Ha PYCCKOM SI3BIKE.

2. [lepeyens MiIaHNpPYeMbIX pPe3yJIbTATOB 00y4YeHHS M0 JUCIUIIHHE, COOTHECEHHBIX
¢ INIAHMPYEMBbIMH Pe3yJIbTaTAMH 0CBOCHHSI 00pa30BaTeIbHOM NPOrPaMMblI

[InanupyembIMu pe3yibTaTaMu OOy4YeHHS 10 JTUCUUIUIMHE SBJISIOTCS 3HAHMS, YMEHHUs, BIaJleHUs
W/WIIN OTIBIT JIESTEbHOCTH, XapaKTepU3yIOIIre 3Talbl/ypoBHI (OPMHUPOBAHUS KOMIIETEHIIMNA U obecrie-
YUBAIOIINE JOCTHKEHHUE MJIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHUS 00Pa30BaTEIbHON MPOrPaMMBI B LIETIOM.
ILleas ocBoeHHs] AMCHMIVIMHBI —OOYyYHUTh TPAaMOTHOMY U OOOCHOBAHHOMY HPUMEHEHUIO
HAKOIUIEHHBIX B IpoLEecce Pa3BUTHs (PyHIaMEHTaTIbHOW (PU3MKH SKCIEPUMEHTABHBIX U TEOPETUYECKUX
METOAMK NpPU peIIeHUM NPUKIaTHBIX M CHUCTEMHBIX MpoOJeM, CBS3aHHBIX € NpodeccHOHATbHON
NesITeNbHOCTRI0. BbIpaboTaTh 371€MEHThl KOHLENTYalbHOro, MIPOOJEMHOI0 M TBOPYECKOTO MOJXOoAa K
PELIEHUIO 3a]1a4 UH)KEHEPHOT'O M UCCIIEI0BATENBCKOrO XapaKkTepa.
3agauM QIMCHUILIMHBI:
— TI03HAKOMHUTKCS C COBPEMEHHOM (hr3MUECKO KapTHHON MHpa;
— cdopMHUPOBATH HABBIKU PEIICHUS MPUKIATHBIX 32/1a4 U MOJISTTUPOBAHNS;
— chopMupoBaTh HaBBIKU MPOBEACHUS (PU3HUUECKOTO IKCIIEPUMEHTA;
— TI03HAaKOMHTHCS ¢ KOMITBIOTEPHBIMU METOIaMi 00paObOTKH PE3yIbTaToOB.

IIponecc u3yyeHusi JUCHHUILUIMHBI HATIPABJeH HAa (pOpMHpOBaHHe cielylIUX oduenpodgec-
CHOHAJIbHBIX KOMIIETEeHMA:

— OIIK-1 cnoco0eH MpUMEHATh €CTECTBEHHOHAYYHbBIC U OOIIEHHKECHEPHBIC 3HAHUS, METO/IbI MaTe-
MaTHYECKOT'O aHAJIN3a ¥ MOJICIIMPOBAHUS B 00J1aCTH POPECCUOHATBHOM IEeATETLHOCTH.

B pe3ysbTate n3y4yeHHs JMCHUIIIMHBI 00YYAIOIIMICS T0/IKEeH:
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3HATH:

— (yHIaMeHTaJIbHBIE 3aKOHBI (DU3KMKH, B paMKaX OCHOBHBIX 3aKOHOB €CTECTBEHHBIX HayK, €€ pOJib B
(hopMUPOBaHUU LIETOCTHOU KApTUHBI MUPA;

- OCHOBHBIE (PM3UYECKNE METO Il HEOOXOAUMBIE /TSl peIIeHUs MPO(heCCHOHABHBIX 3a/1a4;

yMeTh:

— TMPUMEHSATH MOJYYCHHbIE 3HAHUSA O (PU3MUECKUX 3aKOHAX W METOAAX NPU PEUICHUH KOHKPETHBIX
HAy4YHO-TIPAKTUYECKUX 3a7a4 MpodeccnoHalbHOM e TeNbHOCTH;

BJIA/J1eTh:

— HaBBIKAMH aHAJIM3a POJIM PA3IUYHBIX (PU3NUECKUX SBJICHHUI B TEXHOJIOTMUYECKUX U MPOU3BOJCTBEH-
HBIX IIpOLECCAX;

- paboThI C OPUTHHATILHOW HAyYHO-TEXHUUECKOH JINTEPaTypOil.

3. MecTo JTUCUMILIMHBI B CTPYKTYpe 00pa3oBaTeibHON POrpaMMbl

Jlannast yyeOHasi QUCIMILIMHA OTHOCHTCS K OOs3aTelbHBIM JUCIHHILTUHAM 0a30BOM YacTd, YTO
o3HavaeT (OPMUPOBAHHE B Mporiecce 0OydeHHs y OakanaaBpa OCHOBHBIX 00MIENPO()EeCCHOHATBHBIX 3HA-
HUN ¥ KOMIIETEHIIUN B paMKaxX BRIOPAHHOTO MPOduUIIs.

OcBoeHME TaHHON TUCLUIUIMHBI SBJISETCS HEOOXOMMOM OCHOBOM UIsl MOCTIEAYIOLIETO U3YUEHUS
muctuminH OITOIT u HanucaHus BBIMTYCKHOM KBATHM(PUKAITMOHHON paOOTHI.

Hepeqeﬂb 06ecnelmeai0u;ux, conymcmeyrou;ux u 06ecneuu6aeMblx 0ucuunﬂuH
ObecneynBaroIme ConyTCcTBYOIIHNE ObecrieynBaemMble

Xumus u HpU3MKa BbI-
JlonomHUTENbHbIE IJIaBbl MATEMATUKU |  COKOMOJIEKYJISIPHBIX
COCIMHEHUN
Xumus u ¢pusrka pac-
TUTEJIBHOTO ChIPbsI
[IpuknanHbie Hay4HbIE
VICCIIEIOBAHHUS
[ToaroroBka K mpoue-
Jype 3alIuThl U 3aIluTa
BBIITYCKHOM KBaJu(u-
KallMOHHOW paboThI

Maremarnka

VYKazaHHbIE CBSI3U JAMCLUUIUIMHBI JAal0T OOy4YaroLIeMycsl CUCTEMHOE INpEACTaBIEHUE O KOMILIEKCe
n3ydaeMbIx AuctumuimH B coorBerctBUU ¢ GI'OC BO, uro obecrnieunBaeT TpeOyeMblil TEOPETHUECKUM
YPOBEHb U NMPAKTHUECKYIO HAIIPAaBJICHHOCTb B CCTeMe 00ydeHUs U Oyyliel AeaTelbHOCTH BhIITyCKHHKA.

4. O0beM TMCUMILUIMHBI B 324eTHBIX eUHHUIAX C YKA3aHUEM KOJIMYeCTBA aKaJeMUYeCKHX YacOB,
Bbl/IeJIEHHBIX HA KOHTAKTHYI0 Pa0oTy 00y4alomuXxcs ¢ npemnojgaBarejiemM

(mo BuAaM yueOHBIX 3aHAATHII) 1 HA CAMOCTOSITE/IbHYIO Pa00Ty 00y4arommuxcs

OO11ast TPyI0EMKOCTh TUCITUTLTHHBI

. Bcero akameMnduecknx 4acoB
Bun yuebHoit paboTbl
ouHas popma 3aouHas popma

KonrakTHasi pa6oTa ¢ npenojaBarejieM*: 88,6 20,9
nekuuu (JI) 36 8
npaktuueckue 3ansatus (I13) 36 8
nabopaTtopabie paboTsl (JIP) 16 4
WHBIC BUJIbI KOHTAKTHOM paboThI 0,6 0,9
CamocTosiTesibHAsi pa00Ta 00yYAKOIIMXCS: 1274 195,1
U3Y4YEHHE TEOPETUUECKOI0 Kypca 28 56




MIOATOTOBKA K TEKYLIEMY KOHTPOJIIO 60 60
KypcoBas paboTa (KypcoBOH ITPOEKT) - 12,7
[IOJITOTOBKA K IPOMEKYTOYHOM aTTeCTalluu 394 66,4

Bua npoMekyTo4HOM aTTecTAlMH: 3ayer, IK3aMeH 3auer, 3K3aMeH
O0uias TPy10€eMKOCTh 6/216 6/216

*KoHTakTHas paboTa 0OyyaromMxcs C HperojaBaTeseM, B TOM YHCIE ¢ NPUMEHEHUEM JUCTaHIMOHHBIX 00pa3oBaTeNIbHBIX
TEXHOJIOTUH, BKIIOYAET 3aHSATHS JICKIIMOHHOTO THMA, M (M) 3aHATHS CEMUHAPCKOTO THIIA, Ja0OpaTOpHBIC 3aHATHS, U (WIIN)
IPYIIOBBIE KOHCYJIbTAIMH, U (WIN) WHIUBHIYAIbHYIO paboTy o0ydYaromierocs ¢ mpernoaaBaTeieM, a Tak)Ke aTTeCTaluOHHbIE
UCTIBITAHMS TPOMEXYTOUHOH aTrectaiuu. KoHTakTHast paboTa MOKET BKIIIOYATh WHBIE BUABI YUEOHOH JEATEIbHOCTH, MPEmy-
CMaTpPHBAIONINE TPYNIOBYI0 W HHANBHIYAIbHYIO paboTy o0yJaromuxcs ¢ npenogaBaresneM. Yacsl KOHTaKTHOH paboThI ompe-
nemstores [lomoxenneM 06 opraHM3anuy ¥ NPOBEACHUH KOHTAKTHON pabOTHI NMPH peanu3anuy 00pa30BaTEIbHBIX MPOTPAMM
BEICIIIETO 00pa30BaHus, yTBEPKICHHBIM YueHbIM coBeToM YIJITY ot 25 despams 2020 roga.

5. Coneprxkanue QMCHUILIMHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3jieiaM) ¢ yKa3aHueM
OTBeIECHHOT0 HA HUX KOJHMYeCTBA aKA/IeMHYeCKHUX YACOB

5.1. TpynoeMKocTb pa3aejioB JUCHUNIMHBI

o4yHasi popma o0OyueHust

Ne HaumenoBanue paznena Beero . | CamocTosiTenbHast
JI 113 JIP KOHTAaKTHOM
/o IUCIAILINHEL pabora
paboTsl
1 | MexaHnuka 12 12 10 34 30
2 | MonekynsipHast Qu3UKa | 6 6 6 13 13
TepMOJMHAMUKA
3 | DneKTpoMarHeTusM. 10 10 - 20 30
4 | OnTuka. Pu3nka aroma. 8 8 - 16 10
Hroro no pasnenam: 36 36 16 88 88
[TpomexxyToUHasl aTTecTarus X X X 0,6 39,4
Bcero 216
3a04Has opMa o0y4YeHHUs
Ne | HaumeHoBaHue pazaena auc- AN . | CamocTosiTenbpHast
JI 113 JIP | KOHTaKTHOM
n/m LUATTAHBI pabota
paboThI
1 | Mexanuka 2 2 2 6 44
2 | MonekynspHas ¢usuka u tep- > 5 6 2%
MOJMHAMHUKA
3 | DJeKTpOMarHeTu3M. 2 2 - 4 32
4 | Onruka. Puszuka aToma. 2 2 - 4 14
Hroro no paznenam: 8 8 4 20 116
[IpoMexyTouHas aTTeCTALUs X X X 0,6 66,4
KOHTpOJIbHast paboTa X X X 0,3 12,7
Bcero 216

5.2. Copep:xanue 3aHATHI JIEKIITUOHHOT0 TUIIA

1. Mexanuka

1.1. Bgeoenue. Kunemamuka. llpenmer u meron pusuku. Kunemaruka Touku. CucteMa eIuHUIIL.
Marepuanbnas Touka. Cucrema orcueta. Tpaekropus. [Iyts. CxkopocTh. Y ckopeHue. TaHreHnnaibHOE,
HOpPMaJIbHOE, MOJTHOE yCKOpeHus. KuneMaruka BpaliaTeIbHOTO JBUKEHUSI.



1.2. Jlunamuxa mamepuanvrot mouxu. IlepBbiit 3akoH HetoToHa. MHepLMalIbHBIE CUCTEMBI OTCUETA.
Bropoii 3akon Hetotona. IIpeoOpazoBanus ['amunes. Tperuit 3akoH HpioToHA. 3aKOH COXpaHEHHS HM-
yJibCa.

1.3. Paboma. Mownocms. Dnepeus. Pabora nepemeHHo# cuiibl. MomHocTs. PaboTa cuibl ynpyro-
ctu. KoHncepBaruBHble cuiibl. PaboTa KOHCEpBATUBHBIX CUJI MO 3aMKHyTOMY IyTH. KuHetnueckas u mo-
TEHIMAJIbHAS SHEPIHsI 3aKOH COXPAHEHUs SHEPTUH.

1.4. Junamuxa spawamenvroco osudicenus. MoMeHT nHepIu TBepaoro tena. Teopema Illreiinepa.
OCHOBHOE ypaBHEHHE AMHAMUKHU BpaIaTEIbHOIO JBUKEHUS 3aKOH COXPAaHEHHUsI MOMEHTA UMITYyJIbCa

1.5. Mexanuueckue xonebanus u 6oanvl. I'apmonndeckue kojaedanusi. CKOpOCTh M YCKOPEHUE TIPH
rapMOHMYECKOM KoJieOaHUU. DHeprus kosiebanuil. Cio)keHUe OJMHAKOBO HAlpPABJIECHHBIX apMOHHUYE-
ckux konebanuit Ilepuoa konebaHuit MaTeMaTH4ecKoro W (PU3MYECKOro MasiTHUKOB. BbIHYyXJeHHBbIC
kosebanus. Pesonanc. PacripocTpanenue kone6aHuii B yIpyrux cpefax. 3ByKOBBIC BOJIHBI.

1.6. Penamusucmckasn mexanuka. OCHOBHbIE MPUHUMIBI OOIIEH U CIENUAIBHON TEOPUU OTHOCH-
TEIbHOCTH.

2. MousekysipHas (U3MKA M TEPMOJAMHAMHUKA.

2.1. Hoeanvuovui eaz. MonekynapHo-kunemuueckas meopus 2a3o6. OCHOBHOE YPaBHEHHE MOJIEKY-
JSPHO-KUHETUYECKOW Teopuu Ta3oB. COCTOSHUS, apaMeTPbl COCTOSIHUS, U3omporecchl. OnbITHBIE Ta30-
BbIE 3aKOHBI. Y paBHEHHUE COCTOSIHUS UeallbHOro raza. CMecu razon. 3akoH JlanbToHa.

2.2. Tepmoounamuxa. BHyTpeHHss 3Heprus uaeaabHoro rasza [lepBoe Hauano TepmoanHamMuku. Pa-
0oTa raza B nsonporueccax. TemmoeMKocTb HaeanbHOro ra3a. Aauadatndeckuil mpomecc. Bropoe Hauano
tepmoauHamuku. Kpyroseie npoueccel. Lukn Kapno. KIT/] TemnoBoit Mamuubl. CTaTUCTHUECKUN CMBICTT
2 HayaJla TEpMOJAMHAMUKH. DHTPOIUS

2.3. Peanvuvie 2azvl. Kuoxocmu. YpaBHEHHE COCTOSIHUSA peanibHOro rasa. M3orepmbl Ban-nep-
Baannca. [loBepxHOCTHOE HATSKEHHE B KUAKOCTU. JlaBlieHUE MOJ U30THYTOM MOBEPXHOCTHIO KUAKO-
ctu. CMaurBaHue U KanmWUIsIpHbIe siBTIeHU. DazoBbie paBHOBECHUS U (Pa30BbIE MEPEXO/IbI.

3. D1eKTPOMAarHeTH3M.

3.1. Onexmpuueckoe none. Cunoevie xapakmepucmuxu. B3aumonencTaue 3apsaoB. JIEKTPUIECKOE
nosie. Hanps»keHHOCTh TOJS, CO3/1aHHOTO CHUCTEMOW TOYEYHBIX 3apsAnaoB. ['paduueckoe n3obOpaxkeHHe
anekrpudeckoro nois. [lorok BexkTopa uHayknuu. Teopema Ocrporpaackoro-lI'aycca u ee mpUMEHEHUE.

3.2. Dnexmpuyeckoe none. IHepeemuueckue xapakmepucmuxu. Pabota cui 3JIeKTpUUECKOTO TOJIS
o nepemenieHuto 3apsaa. CBs3b MOTEHIMANA ¢ HaNpsSHKEHHOCThIo most. L{upkynsnus Bekropa Hamps-
xeHHocTH. [loTeHian anekTpocratndyeckoro nois. Pacnpenenenue 3apsioB B MPOBOAHUKAX. DIEKTPO-
€MKOCTb [TPOBOJHUKOB U KOHJIEHCATOPOB. DHEPIusl 3JEKTPUUECKOTO MOJIS.

3.3. 3akonwvl nocmosinnozco moka. Cuiia U TWIOTHOCTh ToKa. 3akoHbl OMa. PaboTa u MOIIHOCTH TO-
ka. 3akoH J[xoyns-Jlenna. 3akonsl Kupxroda st pa3BeTBICHHBIX Henieil. PacyeT cioxHoi 1ienu MeTo-
JIOM Y3JIOBBIX U KOHTYPHBIX YpaBHEHHI.

3.4. Maecnummnoe none. MarautHasg uHIyKus Pamka ¢ TokoM B mMarHuTHOM mosie. ['paduyeckoe
n300pakeHne MarHuTHOro noJisi. 3akoH buo-Casapa - Jlamutaca. [Ipumepsl (MarHuTHOE MOJI€ MPSIMOTO U
KpyroBoro Toka). /leficTBie MarHUTHOro moJjisi Ha TokK. PaboTa mo nepeMenieHnio NpoBOIHUKA C TOKOM B
MarHuTHOM miojie. Cuna JlopeHna. /[[BrkeHue 3apsyK€HHOW YacTHIbl B OJHOPOJHOM MAarHMTHOM TIOJIE.
[uxnoTpoH.

3.5. Onexmpomacnumnasn unoykyus. Camoundyxyus. 3axon dapanes. [Ipasuno Jlenna. Ilocryna-
TEJbHOE JIBM)KEHHE MPOBOJIA B MATHUTHOM MoJie. BpaiatenbHoe ABMKEHHE paMKU B MarHUTHOM TIOJIE.
SBneHne caMOMHAYKIMHU. DKCTPATOKU 3aMbIKAHUSI U Pa3MbIKaHMs. DHEPrusi MAarHUTHOTO MOJIs. YpaBHe-
Hug Makcsea.

4. OnTnka. Pusnka aroma.

4.1. Onemenmor ceomempuueckoi ONMUKU U BOIHOB0U meopuu céema. Pa3BUTHE B3IISA0B HAa MIPUPOLY
ceera. [Ipunuun ['rolireHca. BeiBoA 3akoHa OTpa)KEHHsS W NPEJIOMJICHUS] CBETa HAa OCHOBE MPHUHIMIIA
I'toitrenca. KorepeHTHbie BONHBI. Y CIOBHS MakCUMyMa U MUHUMyMa. CriocoObl MOTY4YeHHUS] KOTEPEHT-
HBIX BOJH. Pacuer mHTep(hepeHIIMOHHON KapTHHBI OT ABYX MCTOYHUKOB. MHTepdepeHIsS B TOHKUX
mnenkax. Kompria Hetorona. Meton 300 @penens. Judpakmus va menmn. JudpakinuonHas pemnierka.
Judpaxius Ha TpOCTpaHCTBEHHOH perteTke. OU3NYecKuii CMBICI CIIEKTPAIbHOTO Pa3I0KEeHUSI.

4.2. lonapusayus ceema. Tennosoe usznyyenue. Keanmosvie céovicmea céema. ECTeCTBEHHBIN U NOISAPU-
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30BaHHBIN CBET. J[BOiHOE syuernpenomiieHre. Bpaiienue miaockocty nosspuzanuu. oroMerpuyeckue
BEJIMYMHBI, SANHUIIBI U3MepeHus. 3mydenne u moromieHue sHepruu. 3akoH Kupxroda. 3akoHsbl Ten-
JIOBOTO M3NyudeHus. «YbprpaduosneroBas karactpoday. ['unoreza u popmyna [Inanka. @oroaddexr. 3a-
koHbl CtoneToBa. YpaBHeHHe DiHITeHA. Macca u umiysbe ¢oTtona. JlaBnenue cseta. Onwit JleGee-
Ba. D dexr Komnrona. KopmyckynsipHO-BOTHOBOM Ayan3M.

4.3. Cmpoenue amoma. Atomuast mogens Tomcona. OnbiTel Pezepdopraa no paccesnuto a - gacrun. [lo-
ctynarel bopa. 3akoHOMepHOCTH B aToMHBIX criekTpax. Popmyna banbmepa. ATtoM Bopopoaa u ero
cnekTp no Teopuu bopa. KBanrossie uncna. [lepuoauueckas tabnuna Menzaeneena.

4.4. Cmpoenue amomnozo siopa. Hyknonsl. CTpoeHHE U XapakTepuCTHKa siapa. SnepHbie cuibl. JlegexT
Macc. JHeprus CBsA3U. MarHuTHBIE W AJIEKTPUYECKHE CBOWCTBA siZiep M AAepHbIe Mojenu. PaguoakTus-
HOCTbh. 3aKOH PaJIMOaKTUBHOIO pacraja. 3aKOHbI COXpaHEHHs. 3aKOHOMEpHOCTH O- U B-pacmana. Ilpo-
XO0KJICHHE 3apsDKEHHBIX YaCTHIL U Y-U3TyUYECHHUS uyepe3 BemecTBo. VICKycCTBEeHHAs paJOaKTUBHOCTD



5.3. Tembl 1 (pOpMBI 3aHATHI CEMHUHAPCKOI0 THIIA

Y4eOHbIH MIIaHOM M0 AUCIHUILIMHE MPEYyCMOTPEHbI Ja00paTOPHbBIE U NPAKTUYESCKHUE 3aHSATHSI

HanmenoBanue pasaciia IMCHUIIIIMHBL

®opMa IpoBENCHUS

TpyroeMKOCTb, yac

Ne
(MotyIst) 3aHATUSA OYHas 3a04Has

1 | Pazgen 1. Mexanuka (tema: 1.1. Kunemaruka) Pewenue 3anau 2 -
Pazgen 1. Mexanuka (tema: 1.2. /lunamuka mate-

2 N Pemrenue 3agau 2 -
pHUAIBHOM TOYKH)
Pazgen 1. Mexanuka (tema: 1.3. PaGora. Momi-

3 Pemrenue 3agau 2 -
HOCTb. DHEpPrus.)
Pa3zgen 1. Mexanuka (tema: 1.4. Jlunamuka Bpa-

4 ( A P Pemrenue 3agau 2 2
1IATEJIBHOTO JIBUKEHUSL.)
Pazgen 1. Mexanuka (tema: 1.5. Mexanuueckue

5 Perrenue 3agau 2 -
KoJIeOaHUsI U BOJIHBI)
Pazgen 1. Mexanuka (tema: 1.6. PensituBucTckas

6 Permrenue 3agau 2 -
MEXaHUKa.)
Paznmen 2. MonekymsipHas (u3MKa W TEPMOIHMHA-

7 | muxa (tema 2.1. WMpaeanbHblil ra3. MojekynspHo- Permrenue 3agau 2 -
KHHETHYECKasi TEOPHsI Ta30B)
Paznen 2. MonekynspHas gusuka U TEpMOAMHA-

8 A YIUp ¢ PMOA Pemenue 3anau 2 2
MuKa (Tema 2.2. TepMoiMHaMUKa. )
Paznen 2. MonekynspHas pusuka U TEpMOAMHA-

9 Permrenue 3agau 2 -
MuKa (Tema 2.3. PeanbHble ra3pl. XKuakoctu.)
Paznen 3. DnekrpomarnetusMm (tema 3.1. Dnexktpu-

10 Pemienne 3agau 2 -
yeckoe nosie. CHIIOBbIE XapaKTEPUCTUKH )
Paznen 3. DnexkrpomarneTusm (tema 3.2. DnekTpu-

11 Pemienue 3agau 2 -
YECKOE M0JIe. DHEPreTHUECKHE XapaKTEPUCTHUKH.)
Paznen 3. Dnextpomarnerusm (tema 3.3. 3aKkoHbI

12 Pemienne 3agau 2 2
MOCTOSIHHOTO TOKA.)
Paznen 3. Dnexrpomarnerusm (tema 3.4. Maruur-

13 Pemienue 3agau 2 -
HOE T10J1€.)
Pazngen 3. Dnexktpomarnetusm (tema 3.5. Diek-

14 Pemienne 3agau 2 -
TpoMarHuTHasi HHAYKIws. CaMOMHAYKIIHSI.)
Paznen 4. Ontuka. ®usnka aroma (Tema 4.1. Die-

15 | MEHTBI TEOMETPUUECKON ONTUKU U BOJHOBOW TEO- Pemenue 3agau 2 -
pHH CBeTA.)
Paznen 4. Ontuka. ®usuka atoma (tema 4.2. Ilo-

16 | napusanusa cera. TemoBoe uznmydyeHue. KBanto- Pemenue 3agau 2 2
BbI€ CBOMCTBA CBETA.)
Pazgen 4. Onrtuka. ®dusumka aroma (Tema 4.3.

17 Pemenue 3agau 2 -
CtpoeHue aToma.)
Pazgen 4. Onrtuka. ®dusumka atoma (Tema 4.4.

18 Pemenue 3agau 2 -
CtpoeHue aTOMHOTO sJIpa. )
Pazgen 1. Mexanuka (tema: 1.1. Kunemaruka) 13-

nabopaTopHas pado-

19 | MepeHre CKOpPOCTHM M YCKOPEHHSI MPH PABHOYCKO- Ta 2 -
PEHHOM JIBH>KEHHH.
Pazgen 1. Mexanuka (tema: 1.3. PaGora. Momi-

nabopatopHas pabo-

20 | HOCTB. DHeprus.) 3aKOH COXpPAaHEHHS HMITYJIbCA. 2 2 -
JemocTeHn.

21 | Pazgen 1. Mexanuka (tema: 1.4. JluHamuka Bpa- | naboparopHas pabo- 2 -
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HanmenoBanue pasaciia IUMCHUIIIIUHBL

®opMa IpoBeNCHUS

TpyroemMKoCTh, yac

. (Motyst) 3aHATUSA OYHas 3a04Has
IaTeJILHOTO ABIKEHHS.) M3yueHue XxapakTepuCTHK Ta
PaBHOYCKOPEHHOTO JBM)KEHHUS MAIIMHbI ATBY/a.
Pazgen 1. Mexanuka (tema: 1.4. Jlunamuka Bpa-
naboparopHas pabo-
22 | marenpHOTO JBWOKEHHUs.) I3MmepeHune MoOMEHTa 2 2 -
MHEPIMH TBEPJAOTO TeJla TMHAMUYECKUM METOJIOM.
Pazgen 1. Mexannka (tema: 1.5 Mexanuueckue
nabopaTopHas pado-
23 | xonebanus u BoaHbl) IlpuBenenHas nnuHa U Mo- 2 2
MEHT MHEepUUU HU3NYECKOT0 MasTHUKA. a
Paznen 2. MonekymsipHas (u3MKa U TEPMOIMHA-
H4 | MHKA (Tema %.2. Tepmonunamuka) OTtHomeHue | JabopaTopHas pado- ) )
TEIJIOEMKOCTEH Ta3a Mpu MOCTOSHHOM JIaBJICHUH, - Ta
o0beme
Paznen 2. MonekynspHas pu3uka U TEpMOAMHA- naGopatopHas pao-
25 | muka (tema 2.2. Tepmoaunamuka) WneanbHas Ta 2 -
TerioBas MamnHa. JlemocreH.
Paznmen 2. MonekymsipHast (u3MKa W TEPMOIHMHA-
26 | MHKa (tema 2.3. Peanbnbie ra3nl. XXuakoctu) M3- | maboparopnas pabo- ) i
MepeHue kod(duimenta BHyTPEHHETO TPEHUST Me- Ta
ToxoM CTOKca.
Hroro: 52 12
5.4 Jleraau3anusi caMOCTOATEIbHOM padoThl
No HaumenoBanue paznena By e v@eTomEmEG s TpyaoeMKocTh, yac
JUCIUILIMHBI (MO JIsI) OYHAsl | 3a04Hasd
ITonroroBka K omnpocy 1o remam jgado-
1 Paznen 1. Mexanuka (tema: 1.1. | paTopHBIX paboT, HOJArOTOBKA K ITpaK- 4 6
Kunematuka) THYECKUM 3aHATHUSAM, pelIeHUEe 3a/1a4 10
TEME.
) Paznen 1. Mexanuka (tema: 1.2. | IloarotoBka K MpakTUYECKUM 3aHSATHU- ) 4
JluHaMuka MaTepuaIbHON TOUYKH) SIM, pEIICHHUE 3a/1a4 110 TEME.
[ToaroroBka K onpocy 1o Temam Jiado-
3 Paznen 1. Mexanuka (tema: 1.3. | paTOpHBIX paboT, MOATOTOBKA K MpakK- 4 6
Pa6ora. MomHocTs. DHeprusi.) TUYECKHUM 3aHATUSAM, PEIICHUE 3aa4 110
TeMe
Pazgen 1. Mexanuka (tema: 1.4. [ToaroroBka k onpocy
4 JluHamMKKa BpalaTteiabHOro JBH- | 110 TEMaM JabopaTOpHBIX padoT, MOAro- 6 ]
KEHUSL.) TOBKA K MPAKTHYECKUM 3aHATHSM, pe-
IIEHHUE 3a/1a4 10 TeMe
Pazgen 1. Mexanuka (tema: 1.5. | IloaroroBka k ompocy mo Temam Jiabo-
5 MexaHnuueckue KosebaHus U | paTOPHBIX pabOT, MOATOTOBKA K MpakK- 4 5
BOJTHBI) TUYECKUM 3aHATHSM, PEIICHUE 3a/1a9 10
TEME.
Pazgen 1. Mexanuka (tema: 1.6. | Iloaroroska k ompocy mo Temam Jiado-
6 PenstuBucTCKas MeXaHUKA. ) paTopHBIX paboT, MOATOTOBKA K MpPaK- 6 2
TUYECKUM 3aHSATHSM, TIOATOTOBKA K Te-
CTOBOMY KOHTPOJIIO
Pazgen 1. Mexanuka (Tema 1.7.
7 | Ilpumenenue 3akono8 coxpane- Pazbop TeopeTndeckoro matepuana 4 6
Hus K peulenuto 3aoa4. llen-
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HaumenoBanue paznena

TpyroeMKoCTh, yac

Ne Buna camocTositenpHOM pabOTHI
JUCIUIUIMHBI (MOJTYJIsT) OuHas | 3aouHas
TpaJIbHBIA yJap mapoB. PaBHOBe-
cue cucreMsl Ten. Kocmuueckue
CKOPOCTH. «HepHBbIe IbIPHI»
Paznen 2. Monekynsipras ¢puszuka | [loaroroBka kK mpakTUUECKUM 3aHATH-
g | ¥ TepMoMMHAMHUKA (tema 2.1. SIM, PELICHUE 3a/1a4 110 TEME ) 4
Wneanbupiii ra3z. MonekymspHo-
KHHETHYECKasi TEOPHsi ra30B)
Paznen 2. MonekynsipHas ¢puszuka | [loaroroBka K ornpocy 1o Temam Jiado-
g |1 TepMOIMHAMHKA (reMa 2.2. | paTopHbIX pabOT, MOATOTOBKA K IpaK- 6 ]
Tepmonunamuka.) TUYECKUM 3aHSATHUSIM, pElICHHE 3a]1a4 10
TeEME
Pa3znen 2. MonekynapHas ¢usuka | [loaroroBka k onpocy mo reMam J1ado-
10 | ¥ TepMoaMHaMIKA (tema 2.3. Pe- | paTopHBIX paboT, IOJArOTOBKA K IpPaK- 6 ]
anbHbIe ra3sl. XKuakocrtu.) TUYECKUM 3aHSATHUSM, IOATOTOBKA K Te-
CTOBOMY KOHTPOJIIO
Paznen 2. MonekynspHas Gpu3su-
Ka ¥ TepMoArHamMuKka (Tema: 2.4.
Cmamucmuueckue pacnpeoene-
HUS.
Pacnpenenenne monexkyn no
11 | ckopoctam. Pactipenenenue Pazbop TeopeTndeckoro maTepuaia 4 6
Makcemna. Onsit llTepna. ba-
pomerpuueckas ¢popmyna. Pac-
IpeJielieHne MOJIEKYJT B TIOTEHIIH-
anpHOM ToJie cuil. Pacnipenene-
Hue bonbimana)
Pasnen 3. Onexrpomarserusm | IloaroroBka k NpakTUYECKUM 3aHSITH-
12 | (tema 3.1. DnexkTpuyeckoe MoJie. | M, pelIeHHe 3aa4 1o TeEMe 2 3
CunoBble XapaKTEPUCTUKH)
Pa3nen 3. DnekTpomarueTusm [TonroroBka K MpakTUYECKUM 3aHSITH-
13 (Tema 3.2. DnekTpuuecKoe Moje. | M, pelIeHue 3a/1a4 [0 TeMe ) 3
DHepreTHYecKrue XapakTepucTH-
KH.)
Pa3nen 3. DnekTpomarseTusm [TonroroBka K MpakTUYECKUM 3aHSATH-
14 | (Tema 3.3. 3aKOHBI IOCTOSHHOTO | SIM, pEIIEHHUE 3a/1a4 [0 TEME 2 2
TOKA.)
15 Pa3nen 3. DnekTpomarueTusm ITonroroBka K NpakTUYECKUM 3aHATH- 4 4
(tema 3.4. MarnutHoe nouie.) AM, IOATOTOBKA K TECTOBOMY KOHTPOJIIO
Paznen 3. DnekrpoMarueTusm.
(tema 3.6. [Jusnexmpuxu 6
anekmpuyeckom nose. JIUmonb-
HbI€ MOMEHTBI MOJIEKYJ TUAJIEK-
16 | Tpuxka. Ilomsapuzanns qusiek- Paz0op TeopeTrueckoro MmaTepuaia 4 4
TpukoB CerHero-, mnbe30-, IHU-
poanektpuku. I[lpumeHenue B
KauecTBe JIaTYUKOB CHCTEM aB-
TOMAaTHKH
Paznen 3. DnekrpoMarueTusm.
(tema 3.7. Knaccuueckas snex-
17 Pazbop TeopeTrueckoro MmaTepuana 4 4
MPOHHASL MeOpUsi MEMANNO08.
OnpIThI, TOATBEPKIAIOLIHIE
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HaumenoBanue paznena
JUCITUATITUHBI (MOTYJIST)

Buna camocTositenpHOM pabOTHI

TpyroeMKoCTh, yac

OYHasi1 3a049Hasn

3JIEKTPOHHYIO IIPUPOLY TOKA B
MeTaiiax. BeIBoJ1 3aKOHOB U3
AJIEKTPOHHOM TEOpUH (3aKOHBI
Owma, JIxxoyns - Jlenua, Bune-
MaHa-®panma). TpyaHoctu
KJIACCHUYECKOH JIEKTPOHHOU
TEOPUU METAILIOB.

Paznen 3. DnexkrpomaruneTusm.
(Tema 3.8. Dnemenmul 30HHOU
meopuu meepovix men. O6pazo-
BaHWE YHEPTeTUUYECKUX 30H B
kpucraiuiax. KBanrosas
AJICKTPOHHASI TEOPHS] METAJIIIOB.

18

Pa36op Teopernueckoro marepuaia

Paznen 3. DnekrpoMarHeTusm.
(tema 3.9 Ilonynpoeoonuxu.
CoOcTBeHHast MPOBOAUMOCTh
MOJIYyITPOBOHUKOB. [IpumecHas
19 | TpoBOAMMOCTH IOJIYIIPOBOJHU-
KoB. .IlonynpoBoiHUKOBBIE [H-
ollbl U TpuoAsl. [lpumenenne B
TexHuke. VHTerpaibHbie TEXHO-
JIOTUH

Pa3bop TeopeTnueckoro matepuaina

Paznen 3. DnekTrpoMarHeTusm.
(tema 3.10. Maenumocmamuxka 6
20 | 6aKyyme u 6 sewecmee. 3aKoH
IIOJIHOTO TOKa. Pacuer MarauTt-
HOM 1ieny. MarauTHbIE CBOMCTBA
BEIIECTBA

Pa36op TeopeTnueckoro matepuaia

Paznen 4. Ontuka. ®uzuka aro-
Ma (Tema 4.1. DneMeHThI TeoMeT-
PHUYECKOM ONTHUKHU U BOJHOBOM
TEOpHUU CBETA.)

21

HO}IFOTOBK& K IPaAKTUYCCKHUM 3aHATH-
AM, pCHICHUC 3a1a4 110 TEMC

Pasnen 4. Ontuka. dusuka ato-
Ma (tema 4.2. [lonsipuzanus cBe-
ta. TeroBoe uznyuenue. Kpan-
TOBBIE CBOMCTBA CBETA.)

22

IToaroroBka k MMPaKTUYCCKUM 3aHATH-
AM, pCHICHUEC 3aaa4 110 TEMC

Pazgen 4. Onruka. ®usuka aro-

23 Mma (tema 4.3. CtpoeHue aToma.)

IToaroroBka k IMPAaKTUYCCKUM 3aHATHU-
AM, pCHICHUC 3aaa4 110 TEMC.

Pasnen 4. Ontuka. ®usuka aro-
24 | ma (tema 4.4. CTpoeHue aToOMHO-
ro siapa.)

IToaroroBka k IMPAaKTUYCCKUM 3aHATHU-
AM, IMOATOTOBKA K TECTOBOMY KOHTPOJIIO

25 | KonrponbHas pabota

BrinonHeHne KOHTPOJIBHOM paboThI MO
pasznenaMm «Mexanuka. MosekyisipHas
buzukay

- 6,35

KonrtponbHas pabora
26

BrinonHeHne KOHTPOIBHOM PaboTHI MO
pazaenam «nekTpoMaraetusm. Onru-
Ka»

- 6,35

27 [IpomexxyTounas arrecranus

[ToaroroBka Kk IpOMEKyTOYHOM aTTe-
CTallMH (3a4eTy, IK3aMEHY)

39,4 67,1

Hroro:

127,4 195,1
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6. IlepeyeHb y4eOHO-METOAMYECKOTO 00eceYeH s M0 U CIUIIINHE
OcHOBHasi M IONOJIHUTE/IbLHAS JIUTEPATypa

N ABTOp, HAUMEHOBAHNE Ton IIpumeuanue
/I M3JIaHUs
OcHoBHas1 yueOHasl IuTEpaTypa
1 | ®dEnopos, [.JI. Puszuka. Konebanus: yaednoe nocooue / J1.J1.
®éEnopos, FO.H. Jlazapesa, B.I'. Cpenun. — Cankr-IlerepOypr:
BI'TY «Boeamex» um. JI.®. Ycrunosa, 2020. — 52 ¢. — ISBN IlonHoTeKCTOBEIH
978-5-907054-95-0. — Tekct: anexTpouHslii // Jlanb: anexktpon- | 2020 H;:?;“ﬂg?ﬁ}f;;
HO-0ubnmoreyHas cucrema. — URL: naposio*
https://e.lanbook.com/book/172203 — Pexxum mocTyma: 1ist aB-
TOPH3. MOJIb30BATEIICH.
2 | UBnues, A. JI. ®usuka: yuebHoe nocodue ams By30B / A. [1. Us-
aueB. — 3-e u3 ., uctp. u jpomn. — Cankr-IlerepOypr: Jlans, 2022. ToTHOTEKCTORLII
— 676 c. — ISBN 978-5-8114-5874-5. — Tekct: 3IeKTpOHHBIH // 2077 | ZOCTYM 1pu BX0-
Jlanp:  snexTpoHHO-OMONMmoreuHas  cucrema. —  URL: A€ 110 JIOTUHY U
https://e.lanbook.com/book/200429 — Pexum poctyma: Juis aB- napomo™
TOPH3. MOJIb30BATEIICH.
3 | Heipaun, B.B. ®usuka. Mexanuka. MonekyisipHas (puszuka u
TepMoauHamuka: yuebHoe nocobue / B.B. deipaun, C.A. Ille-
neneBa, T.JI. Kum. — KemepoBo: Ky3I'TY umenu T.®. 'opba- IoxHoTekoTOREI
uera, 2022. — 246 c. — ISBN 978-5-00137-294-3. — Texer: | 2022 | 77FRF 00
AIIEKTPOHHBIN // JlaHb : 3EeKTPOHHO-OMOIMOTEYHAs cHCcTEeMaA. — raporo*
URL: https://e.lanbook.com/book/257552 — Pexum nocrtymna:
JUIs1 aBTOPH3. MOJIb30BATEIIECH.
4 I'maguii, FO.J1. ®usuka 18 MHXEHEPHBIX CHEHUATBHOCTEMH:
yuebHoe nocobue / FO.I1. I'maguit. — Koctpoma: KI'Y um. H.A. oTHOTeKCTORII
Hekpacosa, 2020. — 144 c. — ISBN 978-5-8285-1115-0. — 2020 | AocTym npu Bxo-
Tekct: anexkTpoHHBIH // JlaHb: 3JIEKTPOHHO-OMOIMOTEUHAs CH- Jie 11O JIOTHHY 1
ctema. — URL: https://e.lanbook.com/book/160107 — Pexum napomo™
JIOCTYTIA: JIJIsl aBTOPU3. TIOJIH30BATEINICH.
JonosHuTeILHAS y4eOHAasl IUTEpaTypa
5 | ®dusuka: meronuveckue ykaszanus / cocraButens I.H. 3BepeBa. —
Canxkr-Tlerepoypr: CII6I'Y T'A, 2016. — 21 c.— Tekcr: amek- IloxHoTeKCTOBEIA
TpoHHBIH // JlaHb: 3nekTpoHHO-0MOIMOTeyHast cuctema. — URL: | 2016 H;:E?ﬂg?g}f;g
https://e.lanbook.com/book/145767 — Pexxum goctyna: uis aBTo- naposo*
pH3. MOJIb30BaTeNEH.
6 | byxman, H.C. Ynpaxuenus no ¢usuke / H.C. Byxman. — 3-e u3z.,
crep. — Cankr-IlerepOypr: Jlanp, 2023. — 96 c. — ISBN 978-5- oTHOTEKCTORII
507-46533-0. — TekcT: »2neKTpoHHBIN // JlaHb: JIIEKTPOHHO- 2023 | AocTyn npu Bxo-
O6ubauoreyHas cUcTEMA. — URL: Jie TIO JIOTHHY H
https://e.lanbook.com/book/310256 — Pexxum pocTymna: ajisi aBToO- napoio*
pH3. IOJIB30BATENEH.
7 | ®&nmopos, J.JI. ®usuka. Mexanuka: ydebHoe mocobue / JI.JI.
®énopos, F0.H. Jlazapera, B.I'. Cpenun. — Cankr-IletepOypr:
BI'TY "Boenmex" um. JI.®. Ycrunosa, 2016. — 86 ¢. — ISBN IlonHoTeKCTOBEIH
978-5-85546-927-1. — Texcr: omextpomneiit / Jlams: onextpon- | 2016 | 77FEF 00 HE-
HO-6MOJIMOTEeYHAas CHCTEMA. - URL: naposo*
https://e.lanbook.com/book/98232 — Pexxum nmoctyma: mjisi aBTO-
pU3. IOJIL30BATEICH.
8 | Huxepos, B.A. ®usnka: coBpemennbiii Kypc / B.A. HukepoB. — | 2007 | IonHoTekcToBblit
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https://e.lanbook.com/book/172203
https://e.lanbook.com/book/200429
https://e.lanbook.com/book/257552
https://e.lanbook.com/book/160107
https://e.lanbook.com/book/145767
https://e.lanbook.com/book/310256
https://e.lanbook.com/book/98232

4-¢ u3n. — Mocksa: [amxkos u K°, 2019. — 452 c.: ni1. — Pexum
JIOCTYTIA: o ITOIITHCKE. -
URL: https://biblioclub.ru/index.php?page=book&id=573262 —
ISBN 978-5-394-03392-6. — TeKCT: 3J1€KTPOHHBIN

JOCTYTI IIPU BXO-
JIe TI0 JIOTHHY H
napoiro*

boiikoBa, E.M. ®u3uka: nporpamma, METOH. YKa3aHHWs U KOH-
TPOJ. 3afaHusl A CTYJIEHTOB BCEX CIleUaIbHOCTEH, 00yuaro-
HIMXCS Ha 04., 3204. U KOHTpakKT. popmax odyuenus. Y. 1 / E.N.
boiikoBa, 1.0. 3amnaruna, C.B. Heckpomuslii; Ypail. roc. aeco-
TexH. yH-T. - EkarepunOypr: YI'JITY, 2003 — 50 c. — Pexxum fo-
cryna: https://elar.usfeu.ru/handle/123456789/787

2003

ONeKTPOHHBIN
apxus YI'JITY

10

®wusmka: mporpaMma, METOJl. YKa3aHUs U KOHTPOJ. 3aJaHHs IS
CTYZEHTOB BCEX CIELUAIBHOCTEN, 0OyJaIOUIMXCs Ha 04., 3a04. U
KOHTpakT. popmax odyuenus. Y. 2 / E.W. boiikosa [u ap.]; Ypan.
roc. jgecotexH. yH-T. — ExkarepunOypr: YI'JITY, 2007. — 50 c. —
Pexxum noctyna: https://elar.usfeu.ru/handle/123456789/783

2007

ONeKTPOHHBIN
apxus YI'JITY

11

®dwusmka: mporpaMma, METOJl. YKa3aHUs U KOHTPOJL. 3aJaHHsl IS
CTYJICHTOB BCEX CIEIUATBHOCTEH, 0OYJArOIIUXCS HA 0Y., 3309, U
KOHTpakT. ¢popmax oOyuenus. U.3 / E.W. boiikosa [u ap.]; Ypan.
roc. jecotexH. yH-T. — ExatepunOypr: YIJITY, 2007. — 48 c. —
Pexxum noctyna: https://elar.usfeu.ru/handle/123456789/784

2007

DJIEKTPOHHBII
apxus YIJITY

12

OnTtHka: METOA. yKa3aHHs K BBIMOJHEHUIO J1a0. paboT 1o (usuke
JUISL CTY/IGHTOB Becex (pak. mo BceM HanpasneHusm / E.W. boiikosa
[u np.]; Ypan. roc. necorexH. yu-T, Kad. ¢usuku. — Exarepun-
oypr: YIJITY, 2010. — 32 c.: un. — Pexum pgocryna:
https://elar.usfeu.ru/handle/123456789/151

2010

DNIEKTPOHHBII
apxus YI'JITY

13

Kontponsnble 3aganus no aucuuruinae Oomast pusuka is cTy-
JIEHTOB OYHOW (opMbl 00yueHus JUisl Bcex HampasieHuil / JI.B.
[Tnemesa [u ap.]; Ypan. roc. necorexH. yH-T. — ExarepunOypr:
YIIITY, 2008. - 27 c. —  Pexum JOCTYTIA:
https://elar.usfeu.ru/handle/123456789/53

2008

DNEeKTPOHHBIN
apxus YI'JITY

14

['pumixoBa, B.I1. KouTpoibHble 3a1anus no ¢pu3nKe i CTyeH-
ToB 3ao4yHoro ¢axynsrera / B.II. I'pumkona, JI.B. Ilnemesa;
Vpain. roc. necorexH. yH-T. — EkarepunOypr: YI'JITY, 2007. — 36
c. — Pexxum moctymna: https://elar.usfeu.ru/handle/123456789/823

2007

DNEeKTPOHHBIN
apxus YI'JITY

15

[Tnemesa, JI.B. KontponbHbie paboTsl 1-2 mo ¢usuke uis cTy-
JIEHTOB 3a04HOTO (hakynpTeTa. Mexanuka. MonekymnspHas ¢puzu-
ka u tepmoauHamuka / JI.B. Tlnemesa, B.I'. Yamuna; Ypain. roc.
necotexH. yH-T, Kad. ¢pusuku. — ExarepunOypr: YIJITY, 2012.
— 23 c. — Pexum JOCTyTa:
https://elar.usfeu.ru/handle/123456789/1082

2012

DJIEKTPOHHBII
apxus YI'JITY

*- mpexxie YeM MPOUTHU O CChIIKE, HEOOXOAMMO BONTH B CUCTEMY

OyHKIMOHUPOBAHHUE 3JIEKTPOHHON MH(DOPMAITMOHHO-00pa30BaTEIbHON cpeibl 00ecTIeUnBaETCs CO-

OTBETCTBYIOUIMMH CPEACTBAMU MH(OPMALIMOHHO-KOMMYHHMKAIIMOHHBIX TEXHOJIOTUH.

DJIeKTPOHHbIEe OUOJIHOTEYHbIE CHCTEMBI
Kaxnplii oOyuaronuiics obecredeH AOCTYIOM K 3JEKTPOHHOM Oubmuoreunoi cucteme YIJITY
(http://lib.usteu.ru/), O9bC UzmarensctBa Jlane http://e.lanbook.com/, 3BC YHuBepcurerckas 6ubmuorexa

onyaiin http://biblioclub.ru/, cogepxammx U3gaHUs MO0 OCHOBHBIM M3YYaeMbIM JUCHUIUITMHAM U CHOPMHU-
POBAHHBIX I10 COTJIACOBAHMIO C ITPABO0OIAIATEISIMU YI€OHOH U y4eOHO-METOANIECKON JINTEPaTypHI.
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CnpaBouyHble 1 HHGOPMALMOHHbIE CHCTEMBI
1. CnipaBouHo-nipaBoBas cucreMa «Koncynbrant Ilnrocy.
2. Uadopmanmonno-npaBoBoi moptan ['apant. Pexxum nmoctyma: http://www.garant.ru/
3. baza nannbix Scopus kommanuu Elsevier B.V. https://www.scopus.com/

IIpodeccnonanbubie 6a3b1 JAHHBIX

1. Uudopmanmonnas cucrema «TEXHOPMATUB». — Pexum JIOCTYyIIA:
https://www.technormativ.ru/;
2. Hayunas snextpoHHast 6nbmunorexka elibrary. — Pexxum noctyna: http://elibrary.ru/ .

7. ®oHJ OLIEHOYHBIX CPEICTB /sl MPOBeIeHUsI MIPOMEKYTOUHOM aTTecTAIMI
00yYAKOIIHXCS 10 TUCIHIIJINHE

7.1. IlepeyeHb KOMIIETEHIMI ¢ YKa3aHHEM 3TANOB UX (JOPMHUPOBAHUA B Npoluecce OCBOCHUs 00pa-
30BaTe/1bHOM NPOrPaMMBbI

PopMupyeMBbIe KOMIIETEHIIUU Bun u popma koHTpOIIS

— OIIK-1 crmocobeH NpUMEHSTh eCTEeCTBEHHO- | IIpoMesKyTOUHBIH KOHTPOJIb: 3a4eT U 3K-
Hay4yHbIE M OOLIEUHKEHEPHBIE 3HAHMs, METOBI MaTe- | 3aMEH B YCTHOH (opMe 110 OuIeTaMm.
MaTHYECKOT0 aHaJIM3a M MOJCIMPOBAaHMUS B 00JIACTH Texkymmii KOHTPOJIb: OIPOC, BHINOJHEHHE

HpO(l)CCCI/IOHaJII)HOf/'I IEeSITECIIBHOCTH. J'Ia60paTOpHOI71 pa6OTBI, TECTUPOBAHUEC, BbI-
IMOJIHCHUC KOHTpOJII)HOf/'I pa60TI>I CTYyACH-

TaMU 3209HON (OpMBI 00yUCHHS

7.2. Onucanue noka3arejed U KpuTepueB OLlEHUBAHUS KOMIIeTeHIMH
HA Pa3JIMYHbIX 3Tanax ux GopMUPOBaHMNSI, ONTUCAHUE IKAJ OLlEHUBAHUS

Kpurtepun oneHMBaHusl YCTHOIO OTBeTa Ha KOHTPOJIbHbIE BONPOCHI 3a4eTa (IPOMEKYTOY-
HbIH KOHTPOJIb (popMupoBanus komnerennuii OITK-1)

3aumeHo — J1aH TOJIHBIM WJIM YaCTUYHO MOJIHBIA OTBET HA IMOCTaBJICHHBIN BONPOC, MOKa3aHa COBO-
KyIHOCTb OCO3HAHHBIX 3HaHUH 00 00BEKTE, OKA3aTeNbHO PACKPBITHl OCHOBHBIE MOJIOXKEHUS TEMBI; B OT-
BETE IPOCIICKHUBACTCS UYETKasl CTPYKTypa, JIOTMUYecKas I0CIEJOBATEIbHOCTb, OTPAXAMOLasi CYIHOCTh
pacKpbIBa€MBbIX MOHATUMN, TEOPUH, sBIEeHUH. 3HaHHE 00 00BEKTE IEMOHCTpUpPYETCS Ha (POHE MOHUMAHUS
€ro B CUCTEME I[aHHOﬁ HAayYKH U MCKIUCHUIINIMHAPHBIX cBsaseil. OTBET U3I0KEH JIMTCPATYPHBIM SA3BIKOM B
TEpPMUHAX HayKH, MIOKa3aHa CIOCOOHOCTh OBICTPO pearnpoBaTh HA YTOUHSIOLIME BOMPOCHI; JOMYCKAIOTCS
He3HAYUTEJILHBIE OIINOKH WA HCAOYCTHI, UCIIPABJICHHEBIC 6aKanaBp0M C IIOMOIIIBIO «HABOIAIIUX» BO-
IIPOCOB;

He 3aumeno — 0aKaJaBp JIEMOHCTPUPYET HE3HAHHE TEOPETUUYECKUX OCHOB IIPEIMETA, HE YMEET Je-

JaTh apryMEHTHPOBAaHHBIE BBIBOJIBI M MPUBOAUTH MIPUMEPHI, IOKA3bIBAET Cllaboe BlaJIeHUE MOHOJIOTHYE-
CKOM1 pPE€4Ybr0, HC BJIAZICCT TepMI/IHOJ'IOFI/IeI\/'I, MIPOABIACT OTCYTCTBUC JIOTHYHOCTH M IMOCIICA0BATCIBHOCTHU
U3JIOKEHHUS, JIeNaeT OMMOKH, KOTOpPbIE HE MOXKET HCIPaBHUTh, JaXKe MPU KOPPEKLIHHU MPEnoaaBaTeseM,
OTKAa3bIBACTCs OTBE€UYATh HA 3aHATHH.

Kpurtepun oneHMBaHHUA YCTHOI'O OTBETAa HA KOHTPOJIbHBIE BOIIPOCHI IK3aMeHa (IIPOMEKYyTOY-
HbII KOHTPOJIb ()OPMHPOBaHUsI KOMIIETeHIUI OITK-1)

OmMAUYHO — JAaH TOJIHBIM, PA3BEPHYTHIA OTBET HA MOCTABJICHHBIN BOIIPOC, IOKa3aHA COBOKYITHOCTh
OCO3HAHHBIX 3HAHUH 00 00BEKTE, T0KA3aTEIbHO PACKPBITHl OCHOBHBIE MOJIOKEHHS TEMBI; B OTBETE IPO-
CIIEXKUBAETCS YETKasl CTPYKTYpa, JIOTHYECKas TOCIEN0BATEIIBHOCTD, OTPAXKAKOIAsl CyITHOCTh PAaCKpbIBae-
MBIX MOHATUH, TEOpHil, iBJICHUN. 3HaHUE 00 0OBEKTE NEMOHCTPUpPYeTCs Ha (hoHEe MOHUMAaHMS €ro B CH-
CTEME NaHHOM HAayKH U MEXIHUCLUUIUIMHAPHBIX CBA3CH. OTBET U3JI0KEH JIUTEPATYPHBIM SA3BIKOM B TEPMH-
HaX HayKH, MIOKa3aHa CIIOCOOHOCTh OBICTPO pearupoBaTh Ha YTOYHSIOIINE BOIIPOCH;
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Xopouio — NaH TOJIHBIN, Pa3BEPHYTHIN OTBET HAa MOCTABJIECHHBIN BONPOC, MOKA3aHO YMEHUE BbIJIE-
JUTh CYIIECTBEHHbIE W HECYIIECTBEHHbIC MPU3HAKU, MPUYUHHO-CIEIACTBEHHBbIE CBA3U. OTBET YETKO
CTPYKTYpUPOBaH, JIOTHYEH, U3JI0KEH B TePMHHAX Hayku. OJHAKO OMYIIEeHbl HE3HAUUTEIbHbIE OLIUOKU
VI HeJIOYeThl, UCIIPABIICHHbIE OaKaJlaBpOM C MTOMOIIBIO «HABOASIINX)» BOIPOCOB;

yooeniemeopumenbHo — AaH HEMOJIHBIA OTBET, JIOTUKA U MOCIIE0BATEIbHOCTD U3JI0KEHUS UMEIOT
CyLIEeCTBEHHBIC HapyleHus. JlomymeHsl Tpyoble OMIMOKH MPH ONMpPEeNICHHH CYIIHOCTH PAaCKPBIBAEMbIX
MIOHATHM, TEOPHi, SIBJICHU, BCIEICTBUE HEMOHUMAaHUs 0aKaJaBpOM MX CYIIECTBEHHBIX U HECYIIECTBEH-
HBIX TIPU3HAKOB U CBs3eil. B 0TBETE OTCYTCTBYIOT BBIBOJIBI. ¥ MEHUE PACKPHITh KOHKPETHBIE MPOSIBICHUS
00001IEHHBIX 3HAaHUH He Toka3zaHo. PeueBoe opopmienne TpeOyeT monpaBoK, KOPPEKIIUH;

Hey0os1emeopumenbHo — 0aKalaBp JIEMOHCTPUPYET HE3HAHHWE TEOPETUUYECKUX OCHOB IpeIMeTa,
HE yMeeT JejaTh apryMEHTUPOBAHHbBIC BBIBOJBI U MPHUBOJIUTH MPUMEPHI, MOKA3bIBAET ciaboe BiaJeHHE
MOHOJIOTHYECKON PEUbl0, HE BJIAJIEET TEPMUHOJIOTHUEN, ITPOSBIISAET OTCYTCTBUE JIOTUYHOCTHU U MOCIIEN0BA-
TEJIBHOCTHU U3JI0KEHUS, JIENIaeT OMUOKH, KOTOPhIE HE MOXKET UCIIPaBUTh, AaXKe MPH KOPPEKLUU Mpeno/ia-
BaTeJIeM, OTKa3bIBAETCSI OTBEYATh HA 3aHATHUU.

Kputepuu ouneHMBaHUsI YCTHOIO OTBETAa HA KOHTPOJbHBbIE BOMPOCHI Onpoca (TeKyluii KoH-
TPOJib (P)OPMHUPOBAHUS KOMIIEeTeHIUi OIK-1):

Omauyno - paboTa BBINOIIHEHA B CPOK; 0()OPMIICHUE U COJIepKaTeIbHAs 4aCTh OTYeTa 00pa3IOBhIC;
paboTa BBIIIOJHEHA CAMOCTOSITEIIBHO; MIPUCYTCTBYIOT COOCTBEHHBIC 0000IIEHUS, 3aKJIFOUCHUSI U BHIBO/IBI.
OOyyaromuiicst MPaBWJIBHO OTBETUJI HA BCE BOTIPOCHI IIPH Cja4e KOJUIOKBUYMA H 3aIUTE OTYCTA.

Xopowo - paboTa BBITNIOJIHEHA B CPOK; B OOPMIICHHH OTYETa M €r0 COJCPXKATEIbHON YacTH HET
rpyObIx omuOoK; paboTa BBINOJHEHA CAMOCTOSTENBHO; MPHCYTCTBYIOT COOCTBEHHBIE 0000IIeHUs, 3a-
KITIOYCHUS U BBIBOJbI. OOy4arOUIMiAcs MPH cllavye KOJUIOKBUYMA U 3alIUTE OTYETA MPABHILHO OTBETHUI HA
BCE BOIPOCHI C MOMOIIBIO MTPETIOIaBaTellsl.

Yooenemsopumenvno - paboTa BBIIIOJIHEHA C HapylleHHEeM rpaduka; B ohopMICHUH, COIEpKa-
TEJTHHOW YaCTH OTYETa €CTh HEJIOCTATKH; PaboTa BBITOJIHEHA CAMOCTOSTEIHHO, MPUCYTCTBYIOT COOCTBEH-
HbIe 00001meHus. O0yJaromuiics Mpy cadye KOJUTOKBUYMa U 3alllMTe OTYeTa OTBETHUII HE HAa BCE BOMPOCHI.

Heyoosnemseopumenvro - odopmieHne oT4eTa He COOTBETCTBYET TPEOOBAHUSIM; OTCYTCTBYIOT HIIH
c/IeTIaHbl HEMPaBHUIIbHBIE BBIBOABI M 00001IeHNs. OOy4Jaronuiicss He OTBETHI Ha BOIIPOCHI KOJUIOKBHYMa U
HE CMOT 3aIIUTUTh OTYET.

Kpurepun oueHMBaHHWSI BBINOJHEHUS 3aJaHU B TecTOBOl (opme (TeKylmHil KOHTPOJIb
¢popmupoBanusa komnerenuuiit OIIK-1)

[To uToram BHITIOJIHEHHS TECTOBBIX 3aJaHUI OIEHKA MPOU3BOIUTCS 10 YETHIPEXOANIBHON IIIKaJIe.
[Ipu npaBuIBHBIX OTBETAX Ha:

86-100% 3amaHuii — OIICHKA «OMIUYHON»,

71-85% 3amaHuil — OLIEHKA «XOPOuLoy,

51-70% 3amanuii — O1lEHKA «Y0081eMEOPUMENLHON,

MeHee 51% - OIleHKa «HeY0081eme8opumeibHO».

Kpurepun oueHuBaHHsI BBINOJIHEHHS J1a0OpPaTOPHBIX padoT (TeKyWnid KOHTPOJab (opmu-
poBanus komnerenuuii OIIK-1)

Omauyno - ydallMics BBIMOJHSAET paboTy B MOJHOM 00BbeMe ¢ COOMI0IeHHEM HEOOXOIMMO mo-
CJIEIOBATEIbHOCTH TPOBEACHHS ONBITOB U U3MEPEHHI; CAaMOCTOSTENBHO U PAllMOHAIBHO MOHTUPYET He-
00x01Moe 000py1I0BaHHE; BCE OIBITHI POBOAMT B YCIOBUAX M PEXKHUMaX, 00ECIEUNBAIOIINX MTOJTyYEeHUE
MPaBWIbHBIX PE3YyJbTATOB U BBIBOJOB; COONIOAAET TpeOOBAaHUS MpaBUJ O€30MacHOCTH TPyZa; B OTYETE
MPaBUJIBHO M aKKYPaTHO BBHIMOJHSET BCE 3alMCH, TaOIUIIbI, pUCYHKHU, YEPTEXKHU, TpaQUKH, BEIYUCIICHHS;
MIPaBWJIbHO BBINOJIHAET aHAJINU3 TOTPEIIHOCTEH.

Xopouwio - yyamuiicsi BBINONHAET paboTy B MOJIHOM 00beMe ¢ COOII0JIeHHEeM He0OX0AMMOi mocie-
JI0BaTEJIbHOCTU IPOBEJIEHUS ONBITOB MU M3MEPEHUIN; CAaMOCTOSATENILHO U PallMOHAILHO MOHTUPYET HEoO-
XOAMMOE 000pYAOBaHHE; BCE OMBITHI MPOBOIUT B YCIOBUSAX M PEKUMaX, 00ECIIEUMBAIOIINX MTOIyYECHUE
IIPAaBUJIbHBIX PE3yJIbTATOB M BHIBOJOB; COOIOAAET TpeOOBaHUS MpaBUJ O€30MAaCHOCTH TPYJa; B OTYETE
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MPABWJIBHO M aKKYyPaTHO BBIMOJIHSET BCE 3aITMCH, TAOJMIIBI, PUCYHKH, YEPTEKH, TPaQUKH, BEIYUCICHUS;
MPABWJIBHO BBITMOJTHIET aHATU3 MOTPEIIHOCTEH, HO OBUIO JOMYIICHO ABa - TPU HEJA0YeTa, He 0oJiee OTHOM
Herpy0oi OIMOKY U OJTHOTO HEeI0uEéTa.

Yooesnemsopumenvrno - padboTa BHIIOJHEHA HE TOJHOCTHIO, HO 00BbEM BBIIIOJIHEHHOMN YacTH TAaKOB,
MO3BOJISIET MOJTYYHTh MPaBUIIbHBIC PE3YJIbTAThI H BHIBOJBI: €CIIH B XOJ€ MPOBEACHHS OIbITa K U3MEPECHUN
OBUTH JTOMTYIIICHBI OITUOKH.

Heyooenemsopumenvro - paborta BBIIIOJHEHA HE MOJTHOCTHIO U 00BbEM BBIIIOJHEHHOW YacTH paOOTHI
HE MO3BOJISIET ClIENaTh MPABUIBHBIX BEIBOJIOB: €CJIH OIBITHI, U3MEPEHUS, BEIYUCIICHUS, HAOIIOICHUS TIPO-
W3BOJIUIIMCH HEITPABHIILHO.

Kpurepuu oneHuBaHuUs BHINOJHEHUS KOHTPOJBLHBIX PadoT 00yYalOmMUMHUCS 3204HOH (op-
MbI 00yueHHs (TeKYLIUil KOHTPOJIb (popmupoBanus komnereHuuii OIIK-1)

Omauuno - 0OyYaIONUICS BBIMONHICT pabOTy B MOJTHOM 00BEME C COOJIIOIEHHEM HEOOXOIUMBIX
TpeOOBaHuUi; B paboTe MPaBHIBLHO U aKKYPAaTHO BBITIOJHSIECT BCE 3alUCH, TAOJUIbI, PUCYHKH, YEPTEKH,
rpaduKy, BEIYUCICHUS; TIPABUIIBLHO BBITIONHSET MPOBOIUT PEIICHHUE 33]1a4, aHAIU3 TIOTPEITHOCTEH.

Xopouwto - 0Oy4YarOIIMICS BBINOJIHAECT padOTy B MOJHOM 00BbeMe ¢ COOJIIOJICHHEM HEOOXOIUMBIX
TpeOOBaHU; B pabOTe MPABWIBHO W aKKYypPAaTHO BBIIOJHSET BCE 3aIUCH, TAOIHIIBI, PUCYHKH, YSPTEKH,
rpaduKu, BIYUCICHHS, TIPABUIBHO MPOBOJHUT PEIICHUE 33j1a4, aHaJIH3 MOTPENIHOCTEeH, HO ObLIO JIOMYy-
IICHO J[BA - TPU Helo4YeTa, He 0ojee 0THOW HerpyOoii OIIMOKY M OJTHOTO HET0YETA.

Yooeremeopumenvrho - paboTa BBINIOJHEHA HE MOJHOCTHIO, HO OOBEM BBIITOJIHEHHON YacTH TaKOB,
9TO MO3BOJISCT MOJYYUTh MPABWILHBIC PE3YJIBTAThI U BBIBOJBI: €CIIM B XOJC PEIICHUS ObLTH JOMYIICHBI
OILIMOKHU.

HeyoosnemseopumenvHo - paboTa BBITIOIHEHA HE TIOJHOCTBIO U 00BEM BBIIIOJHEHHOW YacTh pabOoThI
HE MO3BOJISICT OICHUTH IPABUIIBHOCTD TIOJIYYCHHBIX PE3yJIbTATOB; pa0OTHI HE BHITIOIHEHA.

7.3. TunoBbie KOHTPOJIbHBbIE 32JaHUS WJIM HHbIe MaTepUAaJibl, He00X0AUMbIe JJIsl OLleHKH 3Ha-
HHUIi, yMeHUIi, HABBIKOB U (MJIM) ONBITA JeATEJbHOCTH, XapPAKTePU3YIOLIUX 3TANbl (JOPpMUPOBAHUS
KOMIIEeTEeHIIUI1 B Mpolecce 0CBOeHNs 00pa3oBaTeIbHOI NPOrpaMMblI

KoHTpoJibHBbIE BONPOCHI K 3a4eTy (IIPOMeKYTOYHBII KOHTPOJIb)
(paszneasnl «Mexanuka», «MousekyasapHas ¢pusuka. TepMoanHaMuKay)

1. Kunemaruka Touku. Cucrema enunuil. MarepuanbHas Touka. Cucrema orcyera. TpaekTopus.

[Iyts. CkopocTh. YckopeHnue. TaHreHIManbHOE, HOPMAJIbHOE, IOJTHOE YCKOPEHMUS.

Kunemarnka BpamarenbHOro IBH>KEHHUS. Y TJIOBOM Iy Th, YTIOBOE NEPEMENIEHUE, YTIIOBas CKO-

pOCTb, YTIIOBOE YCKOpeHHe. CBsI3b TUHEHHBIX U YTJIOBBIX XapaKTEPUCTHUK.

[TepBriii 3akoH HproToHa. MHEpLMaAIbHBIE CUCTEMBI OTCUETA.

Bropoii 3akon Heiorona. [IpeobpazoBanus ["anues.

Tpetuit 3akoH HproToHa. 3aKOH cOXpaHeHUs UMIyJibca. LleHTpanbHbIi yaap mapos.

Pabora nepemenHo# cuiibl. MomHocTh. Pabota cunsl ynpyroctu. KorcepBaTuBHbIe CHTbL. Pa-

00Ta KOHCEPBATUBHBIX CHJI 10 3aMKHYTOMY ITyTH.

Kunerndeckast 1 moTeHIMagbHas SHEPTUs 3aKOH COXPAHESHHS SHEPTHUH.

MoMeHT UHepIuH TBepAoro Tena. Tabnuiia MOMEHTOB UHEepLUH (1Iap, JUCK, 00pyY, CTEPIKEHB ).

Teopema lllteiinepa. PaBHOBecHE CUCTEMBI TEIL.

9. OCHOBHOE ypaBHEHUE JUHAMHKHU BPAIATEILHOTO JBHKEHUS. 3aKOH COXPaHEHUS MOMEHTa UM-
nysbca. [Ipumenenue.

\9}

[0 QI V), N ENRUS)

[o BN

10. IMapmonnyeckue konedanusi. CKOPOCTh U YCKOPEHHE MPH TAPMOHUYECKOM KOJICOAHUH.
DHeprus KoJieOaHui.

1. CrnosxeHune 0IMHAKOBO HAIMIPABJICHHBIX TAPMOHUYECKHIX KOJIOaHUN

12. [Tepuon konebanmii MATEMAaTUYECKOTO U (PU3UIECKOTO MASTHUKOB.

13. Boinyxaennslie konebanus. Pezonanc.

14. Pacnpoctpanenue koneOaHuii B yIpyrux cpefax. 3BYKOBBIC BOJHBI.

15. OCHOBHBIE IPUHITUTIBI OOIIIEH U CIICITUATBLHON TEOPUH OTHOCHTEITHLHOCTH.

16. . Kocmuueckue ckopoctu. «YepHbie TbIPbD».

17. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KUHETUYECKON TEOPUH ra30B.
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18. CocTosiHus, TapaMeTPbl COCTOSHHUSI, N30MIpoIiecChl. ONBITHBIE Ia30BbIE 3AKOHBI.

19. YpaBHeHUE COCTOSIHUSA HeanbHOro raza. Cmecu ra3on. 3akoH JlanbToHa.

20. BHyTpennsist sHeprus uaeansHoro raza. Pabora rasa B nuzomnporeccax.

21. IIepBoe Hauano TepMOAMHAMUKHU TEIII0EMKOCTh HEaIbHOIO rasa.

22. Pacnpenenenue mosnekyn no ckopoctsam. Pacnpenenenne Makceperia. Onsit [ TepHa.

23. bapomerpuueckast popmyia. Pactipenenenue MosieKyn B MOTEHIIMAIBHOM ToJie cui. Pac-
npenenenue bonpimana)

24. Anmnabatndeckuit mpouecc. Bropoe Hagano TepMoIuHAMUKH.

25. Kpyroseie npoueccsl. [ukn Kapuo. KIT{ TerioBoii MammHsI.

26. CTaTUCTUYECKHUI CMBIC 2 Hayajga TEPMOAMHAMUKU. DHTPOIIHSL.

27. YpaBHeHue cOCTOsIHUSA peaslbHOrO rasa. M3orepmsl Ban-gep-Baansca.

28. [ToBepXHOCTHOE HATAKEHUE B KUAKOCTH. /[aBIeHne no1 M30rHyTOM NOBEPXHOCTBIO KH/I-
kocti. CMauMBaHUE U KaNWUISIPHBIC SBICHUS.

29. da3oBbie paBHOBECHS U (ha30BbIC IEPEXO/IBI.

KoHTpoJibHBIE BONPOCHI K 3K3aMeHY (IPOMeKYTOYHbINH KOHTPOJIb)
(pazaea «JuaekrpomarveTusm. Onruka. ®u3ukKa aTomMa)

~

B3aumopeiictBue 3apsaoB. Jnekrpuueckoe noje. 3akod Kynona. [TpuHuun cynepno3umnuu.

2. HampspkeHHOCTb IOJIsl, CO3/1aHHOT'O CUCTEMOM ToueuHBbIX 3apsaaoB. I'paduyeckoe nzodpaxeHue
anekrpudeckoro nois. [lorox BexkTopa unaykiuu. Teopema Octporpaackoro-lI'aycca u ee npu-
MEHEHHE.

3. Pabora cui 35eKTpuyYecKoro mnosis 1o nepemMerleHuto 3apsaa. Cpsa3b NOTEHIMANIA C HAIPSHKEHHO-

CTbIO MOJISL.

[MupKynsanus BeKTopa HanpspkeHHOCTH. [loTeHnman 31eKTpocTaTuyecKoro moJls.

Pacnpenenenue 3aps/10B B IPOBOJIHUKAX. DIEKTPOEMKOCTb IPOBOIHUKOB M KOHJIEHCATOPOB.

OHeprus 3JIEeKTPUUECKOTO MOJI.

Cuna ¥ mI0THOCTh TOKa. 3akoHbl OMa.

Pa6ota u montHOCTH TOKA. 3akoH J[xoynsa-Jlena.

3akonsl Kupxroda nmst pa3BeTBIeHHBIX Iieneld. Pacyer coskHOU ey METOJIOM Y3JIOBBIX M KOH-

TYPHBIX YPAaBHEHUH.

9. JlumonbHbIE MOMEHTHI MOJIEKYJ AudiekTpuka. [lonspuzauus qusnexktpukoB CerHeTo-, Mbe3o-,
UPOIEKTPUKHU. [IpuMeHeHue B KauecTBE JATYMKOB CHUCTEM aBTOMATHKH.

10. YpaBHenus Maxkcaesia.

11. OnbIThI, MOATBEPKAAIOIINE MIEKTPOHHYIO IPUPOLY TOKA B METAIUIAX.

12. BpIBOJ] 3aKOHOB U3 3JIEKTPOHHOM Teopun (3axoHbl Oma, [lxoyns - Jlenua, Bunemana-®paniia).
TpyaHOCTH KITACCHYECKOM 3JIEKTPOHHOW TEOPUH METAJUIOB.

13. O6GpazoBaHue SHEPreTUYECKUX 30H B KpucTajuiax. KBaHTOBas 37€KTpOHHAs TEOPHSI METAJUIOB. .

14. CoOcTBeHHast MPOBOAMMOCTH MOITYIPOBOAHUKOB. [IprmecHas mpoBOAMMOCTh MOIYIIPOBOAHUKOB.

15. .IlonynpoBOHUKOBBIE AUOJABI U TpUoabl. [Ipumenenne B TexHuke. MIHTErpanbHblE TEXHOIOTHN.

16. MarautHasg uaaykuus Pamka ¢ TokoM B MarHuTHOM nofie. I'paduueckoe nzobpaxkeHrne MaruuT-
HOTO TOJISL.

17. 3axon buo-Casapa - Jlarutaca. [Ipumepsl (MarHuTHOE 110JI€ IPSIMOTO U KPYTOBOT'O TOKA).

18. JleficTBe MarHUTHOTO MOJs HAa TOK. PaboTa o nepeMenieHio NpoBOJHUKA C TOKOM B MAarHUTHOM
oJie

19. . Cuna JlopeHua. /[Br>keHune 3apsyKeHHOM YacTULIbl B OJJHOPOJHOM MAarHUTHOM TOJIE.

20. HuK1I0TpOH. 3aKOH MOJHOTO TOKA.

21. Pacyer MarHuTHOM 1ieny. MarHuTHBIE CBOMCTBA BEILIECTBA.

22. 3axon ®apanes. [Ipasuno Jlenna.

23. IloctynarenbHOE ABMKEHHE IPOBO/IA B MAarHUTHOM IToJie. BpariarenbHoe 1BUKEHNE PAMKH B
MarHuTHOM IIOJIE.

24. SIBneHne caMOMHAYKIMHU. DKCTPATOKU 3aMbIKaHHsI U Pa3MbIKaHHsI. DHEPTUs MarHUTHOTO MOJIS.

25. Pa3Butue B3rJs10B Ha npupoay ceta. [Ipunuun ['roitirenca. BeiBo 3aKkoHa OTpakeHUs U Mpe-
JIOMJICHHsI CBETA HAa OCHOBE IpuHIMIA [ Toirexca.

26. KorepeHTHBIC BOHBI. Y CJIIOBUSI MAKCUMyMa B MHHIMYMa. CrIOCOOBI TTOTYYSHHST KOT€PEHTHBIX

@R

%o N @
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BOJIH.

27. Pacuet nunTepdepeHIIMOHHON KAPTUHBI OT ABYX UCTOYHUKOB. MHTEepdepeHIus B TOHKUX IJICHKAX.
Konbsa Herotona.

28. Meron 3ou @penens. Audpakius Ha mend. JudpakunoHHas pemeTka.

29. ludpakius Ha IPOCTPAHCTBEHHOU perieTke. PU3NYECKUN CMBICIT CIIEKTPATBLHOTO Pa3I0KEHUSI.

30. EcTecTBEHHBIN U NOJSIPU30BaHHBIN CBET. J[BOIHOE J1ydenpenomiieHHeE.

31. BpamieHue niI0CKOCTH MOJISIPU3ALIUHN.

32. ®OTOMETPUYECKUE BEIUYHHBI, €IUHULIBI U3MEpeHUs. [31ydeHue u norioneHe SHeprum.

33. 3akon Kupxroda. 3aKoHBI TEIIIOBOTO H3ITYYCHUS.

34. «YnprpaduoneroBas katactpoda». 'unoresa u popmyna [lnanka.

35. ®oroaddexrt. 3akonsl CToneToBa. YpaBHEHHE DWHINTCHHA.

36. Macca u umnysbc porona. J{aBnenue cera. Onwit Jlebenena. D dexkr Komnrona. Koprmyckyssp-
HO-BOJIHOBOM JIyaJIu3M.

37. Aromnas monens Tomcona. OnbiTsl Pesepdopaa 1o paccestHuio o - 4acTHIl.

38. Iloctynartel bopa. 3akOHOMEPHOCTH B aTOMHBIX CHEKTpax.

39. ®opmyna banbmepa. ATom BOJOpOJa U €ro CHEKTp 1o Teopuu bopa.

40. KanroBsie uncna. [lepuoanueckas tabnuma Menneneea.

41. Hyknonsl. CTpoeHue U XapaKTEPUCTHKA Spa.

42. SInepubie cuibl. Jledekt macc. DHeprus CBS3H.

43. MarHuTHbI€ U 3JIEKTPUYECKHE CBOMCTBA SJIEP U AACPHBIE MOJEIH.

44. PannoakTUBHOCTb. 3aKOH palMOaKTUBHOIO pacnaja. 3aKOHbI COXPaHEHMUS.

45. 3akoHOMEpHOCTH O- U B-pacmaja.

46. IIpoxoxaeHue 3apsHKEHHBIX YAaCTULL U Y-U3JTyU€HUs Yyepe3 BelecTBo. VMckyccTBeHHas paanoak-
THUBHOCTbD.

3anaHus B TeCTOBOI (popme (TeKyLIHii KOHTPOJIb)
(¢pparmenT) k pasneny «MexaHuKa»

1. IIpu xakoM YyCIOBHH JABI)KEHHE TOUYKM OyJIeT KPUBOJIUHEHHBIM C TMEPEMEHHOW M0 BETHMYMHE
CKOPOCTBIO?

1) an=0 2)an 0O 3)an O 4) an=0
a=0 a o0 a=0 a 0

2. Teno, OpolieHHOE BEpPTHKAJIbHO BBEPX, BEPHYJIOCh B HauyalbHyl0 Touky. Kakue u3
NPEACTaBIEHHBIX IPAaKOB COOTBETCTBYIOT JIBUKEHHUIO 3TOTO Tena? v
— CKOpOCTb TeIa, X — IIyTh, IPOUICHHBIN TEJIOM.

) 2) 3) 2

0 t 0 t 0 \'t 0 {

3. Temo maccoit 0,1 Kr paBHOMEpPHO IBIKETCS IO OKPYXHOCTH CO CKOpocThio 2 m/c. Haiitu
M3MEHEHHE €ro UMILyJbca pH nosopotre Ha 180 .
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1)0,22)0,3 3)0,4 4)0,8 5)1,2

4. Teno maccoit 0,1 Kr paBHOMEpPHO IBHXKETCS IO OKPYKHOCTH CO CKOpoCThio 2 M/c. Haiitu
U3MEHEHHE ero UMIyJbca MpH nmosopore Ha 90 .

1)0,2 2) 0,28 3)0,34 4)0,4 5)0,56

5. UenoBek CTOMT Ha HEKOTOPOWM BBICOTE Haja ypoBHeM 3emid. OH Opocaer TeEpBBIA IIap
BEPTHKAJILHO BBEPX C HEKOTOPOW HAYaAIbHOW CKOPOCTBIO; 3aTE€M OH OpOCaeT BTOPOI Tako e Imap
BEPTUKAJILHO BHU3 C TAKOMU k€ CKOPOCThI0. YeMy paBHO OTHOIIEHHE KOHEYHBIX CKOPOCTEH 11apoB?

6. Paccrossuue mexnay craHumsMu merpo 1,5 kM. IlepByro IOJIOBHHY €ro Imoes3z IMpPOXOIUT
PaBHOYCKOPEHHO, BTOPYIO — PaBHO3AMEIUICHHO, HA CTAHLIMAX OCTaHABIMBAaeTCsA. MakcuMallbHas
CKOpOCTh Ha meperoHe 54 km/4. HaiiTu Bpemst IBM>KeHHS moe3la Mexay cTaHuusmMu. OTBeT B
enununax CU.

7. Teno wmaccoii 200 Kr paBHOMEPHO IIOJHUMAIOT MO HAKIOHHOW IUIOCKOCTH, OOpa3yroIei
yron 30 c¢ ropusoHtoM, mnpukiaasiBasg cuwiy 1500 H Bpome nuuum pamwxkenus. C  Kakum
YCKOpEHHEM TeJ0 OyJeT COCKalb3blBaTh BHHU3 BOJb HAKIOHHOW IUIOCKOCTU MOCTE MpPEKpalieHus
IIEUCTBUS CHILI?

8. C xakum yckopenuem nBuxercs audT maccoil 100 kxr, ecnu cuia Hatsbkenus paBHa 800 H, a
CKOpPOCTb U YCKOPEHUE HAIIPABJICHBI B OJTHY CTOPOHY.

2
9. ABTOMOOMIIL ABUTaeTcs B ropy ¢ yckopenueM 1 m/c”. YkioH ropsl 5 M Ha 100 M myTtn. Macca
aBTomoOmist 900 kxr. Koadpduument tpenns 0,1. Haiftu cuy Tsiru qBuratens.

10. Kakue 3akOHBI COOTBETCTBYIOT BPALEHHUIO C U3MEHEHHEM HaIpaBICHUs?

1) S=(1+t)?; 2)S=10-t2; 3)S=t3-2t 4)S=t-2t?

11. HaiiTi oTHOIIEHME KMHETUYECKUX SHEPruil cKoybxkeHus: 1) oOpyda M 2) nucKa, UMEIOIINX
paBHBIE MaccChl (M) U OJIMHAKOBBIE CKOPOCTH IIEHTpa Macc (V).

1 2)0,5 3)1,33 41,5 5)2

12. Ha xakux puCyHKaxX BEKTOp YIJIOBOI'O YCKOPEHHS HaIlPaBJICH MEPIEHAUKYIISIPHO YepTexKy «Ha Bacy?

13. VYrimoBoe YCKOPCHUC TCJIa, BPAAOMICTOCSA BOKPYT HEIOIBIKHOM OCH, HU3MCHIACTC,
KaK TIIOKa3aHO Ha pPUCYHKE. VYxkaxure TOYKHU, COOTBETCTBYHOIIHME MAKCHUMAJIBHOMY H
MHUHUMAJIbHOMY 3HAUCHHUAM KUHETUYECKOH SHCPTUHU TCIa.




14. HeBecoMBblii )K€CTKUI CTEP>KEHb JJIUHBI L

CBOOOIHO JIeXKUT Ha JIByX onopax A u B. B touke C, orcrosmeii or
A Ha pacCTOsIHMH S, Ha CTEPKEHb JEUCTBYET BepTHKaNbHas cuia F.
Cuita peakiuu B orope A paBHa

A

15.0npenenum Tpu dTana IBWKEHUS MY B TAOOPaTOPHOU paboTe (CUUTATh, YTO COMPOTHBIICHUE BO3-
JyXa HUYTOKHO Masio).l sramn- IBU)KEHUE IMyJIH OT MECTa BhICTpEIa JO MUIIEHH. 2 3Tal — B3aUMO/Ieii-
CTBUE TYJIM ¥ MUIICHH. 3 3Tal — JBUKCHHE ITyJIM ¥ MHUIIICHU 110 AYT'e OKPY>KHOCTH.

3aK0H COXpaHEHUS YHEPTUU MOXKHO ITPUMEHSTh

1. Ha srane 1

2. Ha srame 2

3. Haorame 3

4. Haorame 1,2,3

5. 3aKOH COXpaHEeHHs SHEPTUU PUMEHSATH HENb3s

16.3aKk0H COXpaHEHUS UMITYJIbCA MOYKHO MPUMEHSTh
1 Haosrane 1

2 Haorane 2

3 Hanorame 3

4 Hasrame 1,2,3

5 3aKoH COXpaHEHUS UMITYJIbCa IPUMEHSThH HEJIb3s

17.Y nap myau o0 MUILIEHB SBISAETCS

1. AGCONIOTHO yNPYTUM U LIEHTPAJIbHBIM

2. AOCOJIOTHO HEYNIPYTUM M LIEHTPATbHBIM

3. AOCOIOTHO YyNIPYTMM U HELIEHTPAIbHBIM

4. AOGCOJIOTHO HEYIPYTMM U HELEHTPaIbHBIM
5. Her nmpaBunbpHOrO OTBETA.

18.I1pu yrape mysav 0 MUILIEHb

1. Beimensercs temnio

2. Ilormomaercs Temio

3. MoeT BBIIENSTHCS UITU MOTJIOMATHCS TEIUIO (3aBUCUT OT CKOPOCTH ITYJIN)
4. Hert npaBWJIBHOIO OTBETA

19.11pu yBenn4eHUr Macchl IyJid, €€ CKOPOCTh
1. YBenuuuBaercs
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. YMeHbIIaeTcs
. MoxeT yBeIMUMBaThCS WIM YMEHBIIATHCS (3aBUCUT OT MACChI ITYJIN)
4. He mensercsa

w N

¢parmenT Kk pazaeny “MoviekyasipHas (pU3MKa U TEPMOJUHAMUKA”

1. Cxkonbko monekyn cepauctoro raza SO2 comepkutcs B 1 Kr 9T0ro raza?

2. Ha pucyHke JaHbl TapaMeTphI ABYX COCTOSHUM ra3a. TpeOyercs cOBepLIUTh IEPEX0.] U3 COCTOSHUM 1
B COCTOSIHUE 2
P a C IIOMOIIBIO:

A) M306aps! 1 H30TEPMBI

b) N3oTepmbl 1 130X0pbI
B) 1306aps! 1 130X0PbI

Haueprute B xoopaunarax P, T kakaplil U3 yKa3aHHBIX
Mepexo0/I0B.

v

3. Kak M3MEHHUTCS BHYTPEHHSIS SHEPIHS UIEAIBHOIO ra3a, ECIM €ro JaBJICHHE U 00bEM YBEIUYATCS B
2 paza?

4. Kakue MoJeKyIibl B aTMOC(EpE IBUIKYTCS OBICTPEE: MOJIEKYJIbI KUCIOPO/IA I YIIIEKKUCIIOro Ta3a?
5. T'paduk kakoro mporecca n3obpakeH Ha pucyHke? Kak W3MEHWIach IUIOTHOCTh M BHYTPEHHS
9HEprusl rasa.
A
1 2
> V
(¢pparmenT Kk pasgeny «JIeKTPOCTATHKA»
l. 3apsn Ha MIOCKOCTH paclpeseneH € MOBEPXHOCTHOM IUIOTHOCTBIO 6. ONpenenuTh IOTOK

BekTopa E uepes moBepxHOCTH KyOa ¢ pedbpom a.
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2. JIBa OJMHAKOBO 3apsHKCHHBIX [IIApUKa TOBEIIICHHBIX Ha HUTSIX OJUHAKOBOHW JUTMHBI B OOIIEH
TOYKE HaXOAATCS B paBHOBecHH. Kak J0mKHA M3MEHUTHCS Macca IMIapUKOB, YTOOBI IPH YMEHBIIIEHUN
3apsjia KaKJI0ro B 2 pa3a yroy MexIy HUMU He u3MeHusicsi. Paccmorpure tg o, rae

O-TIOJIOBUHA yTIJIa MCKAY HUTAMMU.

3. [1nockuil BO3AYIIHBIM KOHAEHCATOP 3aIIOJIHAECTCS HAIIOJIOBUHY TUAJICKTPUKOM C IUIIEKTPUUECKOU
IPOHULIAEMOCTBIO €. ONpeIeNnTh KaK U3MEHSETCS EMKOCTh KOH/IEHCATOPA IIPU 3all0JIHEHHUH.

| |
d | L
I,

4. B xakux CIIy4dasX 3apsi’KCHHAd 4aCTUlid B 3JICKTPUYICCKOM II0JIC ABUKETCS 110 CHJIOBOM JTUHUU?

A) CunoBas JUHUS TOJSA MPSMOJIMHEHHA, W HayalbHas CKOPOCTh YaCTHIIBI Vo HaIlpaBjcHa BIOJb
3TOU JTUHUH.

B) CunoBas nunus nosst KpuBoiuHeRHa u vo=0.
C) CunoBast TUHUS MOJISI KPUBOJIMHEHHA M BEKTOP Vo HAIpaBIieH MO KacaTeNbHOM K Hel.

D) 3apsxkennast yactuna Bcerja JIBUXKETCS 10 CHUJIOBOM JIMHMM 3JIEKTPUUECKOrO OIS

®parmenT K pasaeay «TepmogunamMukay.
1. Yemy paBHO YHCIIO CTETEHEH cBOOO B aTomapHOro kKuciaopoaa (0O)?

3, 5, 6, HET MPaBUILHOTO OTBETA

2. Iloka3arens aguabatsl paBeH 1,4. 910 MOKeT OBITH

I'ennii (He), mapet Boasl (H20),  monekynspsslil Bogopoa (H2), HeT mpaBHUIBHOTO OTBETa
3. Temnepatypa HarpeBarens asurarens 400 K, a temneparypa xonommnbHuka 200K. Uemy pasen
MakcuMalibHO BO3MOKHBIM KIIJ] 3ToM MammHb1?

100%, 75%, 50%, 25%

4. Kakwue ycinoBusi HeOOXOAMMO BBITIOJTHUTH, YTOOBI MalIMHa ObLIa HIeaTbHON

Pa6otaer no nuxity Kapao

Paboraer no uukiry Otro

Pabouee Teno uaeanbHbIHM ra3

PaGouee Teno peanbHBIN ra3

OOpaTUMBIA UK

HeoOpatumpblit 1TUKI

5. K ¢pyHkuusaMm (mapamerpam) cOCTOSIHUS OTHOCSITCS

JaBnenue, paboTa rasa, BHYTPEHHSSI SHEPTus,

KOJIMYECTBO TEILIOTHI, TOJIyYEHHOE OT HarpeBaress

3agaHus 11 KOHTPOJIbHOI padoThl o0y4arouuxcs 3a04HO0i (popMbl 00ydyeHus! (TeKYLIHil KOH-
TPOJIb)
TeMa JJIEeKTPOMAarHeTu3M.

1. JIBa MajeHpKMX MpoBOASAIMIMX Imapuka wMaccamu m=0,1 T mMoJBemIeHbl Ha JUIMHHBIX
HEMPOBOIAIIMX HUTAX JiauHOM (=20 cM Kaxjgas K OAHOMY Kprouky. [losyuuB oOInMHAKOBBII
3apsizl, MapUKU Pa3olUIMCh, 00pa3oBaB MeXTy HHUTAMH yroi 60 . HaliTu 3apsia kaxmoro mapuka.
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2. Haiitm HanmpsKeHHOCTh MMOJA B Touke A Ha pacctosaum 10 CM OT KOHIA PaBHOMEPHO
3apspKeHHON HUTH JuinHOU 20 cM, eciu 3apsag HUTH q=3HKJI 1 Touka A 1I€XUT BAOIb HUTH.

3. OnpenenuTs NOTEHIIMAT TOYKH TOJIs, HaXosenca Ha pacctosiHuu 10 cm
OT LICHTpa 3apsHKEHHOTO 11apa paguycoM 1 cM (e=2), ecnu noreHuan mapa pasex 300 B.

4. Tok B NPOBOJAHUKE CONPOTUBICHMEM R=15 OM paBHOMEpHO BO3pACTaET OT HyJd JO
HEKOTOPOro MakCMMyMma B TeueHHe 5 c. 3a 3TO BpeMsi B IMPOBOJHUKE BBLACIWIOCH KOJHYECTBO
terwotel Q=10 k/[x. HailTu cpenHee 3HaueHHe CUJIBI TOKAa B MPOBOJHMKE 3a 3TOT MPOMEKYTOK
BPEMEHU.

JlBe GaTapeu M peocTaT COCOMHEHBI, KaK MOKa3aHO Ha pucyHKe. €1=12 B, r1=2 Om, ;=24 B, r1=6 Om,

R=16 Om. Onpenenuth cuity Toka B 0aTapesix U peocrare.

| ]

5. Tlo TOHKOMY NpPOBOAHHKY, M30THYTOMY B BHJE NPABUJILHOTO INECTHUYTOJbHHKA CO CTOPOHON
a=10 cm, uger Tok cuinor [=20 A. Onpenenuts MarHUTHYO MHAYKLHUIO B IEHTPE IIECTHYTOJIbHUKA.

6.  Butok pagmycom R=20 cM, mo KoTOpoMy TedeT TOK cuioii I = 5A, cBOOOJHO yCTaHOBHIICS B
OJTHOPOJHOM MAarHUTHOM ToJsie HampsokeHHOCThio H=1000 A/mM. BUTOK MOBEpHYIH OTHOCHUTEIBHO
nuametpa Ha yroa a=30° . OnpeseanTh COBEPIIEHHYIO paboTy.

TemMa OnrTuka

1.ITokazarenu npenomiieHus AByX BemiecTB ni=1,5 u n2 =2,4. KakoBo JOMKHO OBITH OTHOIIEHUE
TOJIILIMH 3TUX BELIECTB, YUTOOBI BpeMsl paclipoCTpaHEHUs CBeTa B HUX ObLIO OJTMHAKOBBIM?

2.0npenenute ONTHYECKYIO Pa3HOCTh XOJa JBYX JIy4eil, OTPaKEHHBIX OT BEpPXHEM WU HUKHEH
MOBEPXHOCTEHN IUICHKH, MPH YCIOBUM HOPMAJIBHOTO TMAJEHUs CBeTa Ha IieHKY. ChenaiTe pucyHOK
X0J1a OTUX JYUYECH.

l nl=1,5
d T nl=1
n3=1,5

3. BeiBectu (opmyiy Ui ONpeAeseHus paauyca CBETIbIX Kosiell HploToHa B OTpaKeHHOM CBETe.
Crenarb puCyHOK XO7a JTy4ei.

4. OnpenenuTs CKOPOCTh paclpOCTPaHEHUs CBETa B HEKOTOPOM BEILECTBE, €CIM HM3BECTHO, 4TO
IpEeAEIbHBIN Yrol OJHOIO BHYTPEHHET0 OTPAXXEHUSI PABEH YIJIy IMOJHOM MOJSPU3ALUY IIPU OTPAXKEHUU

24



CBC€Ta OT 3TOI'0 BCUICCTBA.

IIpumepHbIe Bonpockl A5 onpoca (TeKyui KOHTPOJIb)

1. 1.OcHOBHBIE NOHATHS KHUHEMATHUKH (IIyTh, IEPEMEILIEHUE, CKOPOCTh U YCKOPEHHE MaTEPUAIbHOU
Toukn) HopManbHOe 1 TaHreHIIMANbHOE YCKOPEHHUE.

2. PaBHOyCKOpeHHOE MPSIMOJIMHENHOE ABM)KEHNE. 3aBUCUMOCTb KOOPAMHATBI U CKOPOCTH OT BpeMe-
HU.

3. KpuBosnHeliHOE IBUKEHHUE U ABUKEHHUE 110 OKPYKHOCTHU (IIEPUOJL, YaCTOTA, YIII0Bas CKOPOCTH,
YIJI0BOE YCKOPEHUE).

4. 3axonsl HeroToHa. /luHamMuKa cucTeMbl MaTepUalbHbIX ToueK. LleHTp macc.

5. Hmnynbe. 3aKOH COXpaHEHUsI UMITYJIbCa.

6. KoncepBatuBHbIC 1 HEKOHCEpBaTHBHBIE Wb, [loTeHnanbHOe cuoBoe nose. PaboTa u kuHeTu-
4yecKasi SJHEpIus. 3aKOH COXPaHEHMsI MEXaHUYECKON YHEPIHH.

7. JuHamuka TBEPAOro Tena, MOMEHT cuil. OCHOBHOE ypaBHEHHUE AMHAMUKH BpPaIaTeIbHOTO JIBU-
KECHMUSL.

8. MoMeHThl nHepHIMH (MaTepuaibHas TOUKa, TUCK, 00pyY, 1ap, cTepxkeHs). Teopema ['rolirenca —
[ITeiinepa.

9. MomeHT umnyibca TBEPAOro Teaa. 3aKOH COXpaHEHMsI MOMEHTa UMIlysbca. Kuneruueckast snep-
I'Usl BPALLECHUS.

10. F'apmonnueckue xonebanusi. DU3NUECKU MaITHUK.

11. Ilnockas BonHa B onHOpoAHOU cpene. Chepuueckas BOJHA.

12. YpaBHeHHEe cOCTOSHUS UAEaIbHOrO ra3a. M3onpomneccol.

13. IlepBoe Hayano repmoauHaMuku. Termnora. Tenno€MKoCTb.

14. AnuabatHbrit ipotiecc, ypaBaenue [lyaccona.

15. ukn KapHo u Teopems! KapHo.

16. Bropoe Hauano TepmoanHaMuki. OOpaTuMble 1 HEOOpaTUMBbIE MPOLIECCHI. DHTPOIHSL.

17. DnexTpoMarHUTHBIE BOJIHBI U UX CBOMCTBA.

18. UnTepdepennus. YcnoBus HaOM0AeHNS. Y CIOBUS MakcuMyMa U MUHUMyMa. HTepdepennus B
TOHKHX IIJIEHKaX, Konblla HeroTOHA U T.7.

19. 3oub1 Openens.

20. Judpaxmus. AudpakuroHHas pemerka. Y cIoBUs HaOII0IeHU MAKCUMYMOB 1 MUHUMYMOB TIPU
IU(paKIUy Ha ILENH.

21. llonapuzanus. 3akoH bprocrepa, 3akoH Mainoca.

22. Jlucniepcusi.

23. KopnyckynsipHO-BOJHOBOMU Ayann3M. DOTOH U ero XapakTepUCTUKU (IHEPTHsI, UMITYJIbC).

24. 3¢ppext Komnrona.

25. ®oroaddexr.

26. TeroBoe u3inydeHue. AGCOIIOTHO YEPHOE TEJNO.

27. Atom. Iloctynatsl bopa. BeiBost pacueTHBIX (popMyII A1t CKOPOCTH U pajyca OpOUT aToMa BO-
0poJa.

28. Snpo. Cocras sanpa. Jledext macc.

IIpumepsl 3agaHuil 1J151 J1a0OPATOPHBIX PadoT (TeKyLUil KOHTPOJIb)
®parMeHT 3agaHus A5 pasaena «OnTuka»

I/I3Mepe}me nmoxKasaTeJis NpeJJOMJICHUSA CTEKJISTHHOM IVIACTUHKH ¢ IOMOIIbLIO MHKPOCKOIa

Koncmpykuu}l onmuiecKo20 MUKpockona
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Hecmotps Ha pasHooOpasue Mojieneid, 60IbIIMHCTBO ONTUYECKUX MUKPOCKOIIOB COCTOSIT U3 MOXO-
’KUX TUIIOBBIX JETaJICH.

e Okynsp. Ta 4yacTb ONTUYECKOM CUCTEMBI, KOTOpas HEMOCPEICTBEHHO CBs3aHa € rja3aMu HaOIro-
narens. B mpocreitniem ciaydae OKyJIsip COCTOUT U3 OAHOM JIMH3BI.

e TyOyc. Jleranp, oOecnieunBaromias Hy>KHOE B3aUMOPACITIOJIOKEHUE ONITUKH OKYJIsIpa U OOBEKTHBA.

e O6bexTuB. EfBa 1 He camasi BaykHasi 4aCTh MUKPOCKOIIa, 0OecreyrBaroiiasi OCHOBHOE yBellnye-
HUE.

e Kperuienue, yaep:kuBaroiee Bce JeTall KOHCTPYKIMH B HY>KHOM TOJIOXKSHUH.

e [IpenMeTHBIN CTOJIMK, HA KOTOPOM pa3MelIaoT UcclieyeMble 00pa3ipl. DTO MO0 TOHKUE CPe3bl
Ha TMPEIMETHBIX CTEKJIAX JJIsi MUKPOCKOIIOB, PA0OTAIOIINX B «IIPOXOISAIIEM CBETEY, JINOO0 0OBEMHBIE 00b-
€KThI JUIsl MUKPOCKOTIOB «OTPa’KEHHOTO CBETAY.

e KperieHus, KOTOPIMU MPEAMETHBIE CTEKIIa (PUKCUPYIOTCS HA MIPEIMETHOM CTOJIMKE.

e J/luapparma. B oCHOBHOM B MHKPOCKOIAX MPUMEHSIOT TaK Ha3bIBAEMBIC «HUPHCOBBIC» Auadpar-
MBI, Ha3BaHHbBIE TaK TOTOMY, YTO COJIEP>KaT JICTIECTKH, MTOI00HBIE JIeTIeCTKaM I[BeTKa upuca. CiBuras wiu
paszBHras JICTIECTKH, MOYKHO TUTABHO PETyJIMPOBATh CHUIIYy CBETOBOIO IMOTOKA, MOCTYIAIOIIETO HA MCCIIe-
TyeMbIil oOpasell.

e Bunt rpy06oii HacTpolku (HOKYCHPOBKHU MO3BOJISIET, U3MEHSSI pacCTOsiHUE OT OOBEKTHBA JI0 HUC-
clieryeMoro oopasia, 100MBaThcs HaubOoJIee YSTKOTO H300PaKEHUSI.

e Bunt TtouHO#l (okycupoBku. To ke camoe, TOJBKO C MEHBIIMM IIArOM U MEHBIINM «XOA0M)
PE3b0BI TSI MAKCHMAITLHO TOYHOH PETryIHPOBKH.

e Ocpetutenb. OYeHb YACTO UCIOIB3YETCs OOBIKHOBEHHOE 3€PKajio, MO3BOJISIONIEE HAMPABIIATh Ha
uccienyeMblil oOpasel] JHEeBHOU cBeT. B HacTosiiiee Bpems 4acTo MPUMEHSIOT ClielhaibHbIe TalOTeHHBIE
JIAMIIbI, UMEIOIIHE CIIEKTP, OJMU3KHIA K €CTECTBEHHOMY OCIIOMY CBETY M HE BBI3BIBAIONINC IPYOBIX HCKa-
YKEHU 1BETA.

e OcHoBanne. OOBIYHO BBHITIOJNHSETCS JOCTATOYHO MACCHUBHBIM, U3 METaJUTMUYECKOTO JHUThS, IS
o0ecrnedeHrs yCTOMYMBOCTH MUKPOCKOIIa BO BpeMs paboThI

[Ipu HabmroeHUH TIpeIMeTa CKBO3b CIIOM BOJIBI WM CTEKJISIHHYIO TUIACTUHKY OOBEKT BCerja Ka-
KETCS PACTIONOKEHHBIM OJFKe K HAOMIOAATeNI0, YeM B ICHCTBUTEIHLHOCTH. DTO KaXKyIleecs MpuomKe-
HUE CBSI3aHO C TIPEJIOMJICHUEM CBETA HA TPAHMIIC TUIACTUHKH C BO3JyXOM U 3aBUCHUT KaK OT TOJIIIUHBI, TAK
U OT ee MokKa3zatens npenomieHus. 3mepsis TONMHY MIaCTUHKUA C TTOMOLIBI0 MUKPOMETPA, a Kaxylllee-
Csl CMEIIIEHHE TIPeIMETa IPU HAOIIOJEHUU CKBO3b TUIACTUHKY C MOMOIIBI0 MUKPOCKOTIA, TYOYC KOTOPOTO
cHa0KeH MUKPOMETPHUUECKUM BHHTOM, MOXHO OTIPEJEIUTh MOKa3aTelb MpeloMIeHHs IIAacTHHKU. [1ycTh
Ha CTOJMKE MHKPOCKOMA JIEKHUT TUIOCKOIMAapaslieNibHas CTEKJIsSHHAS TUTACTUHKA TOJIIUHBI d, MUKPOCKOI
choKycHpOBaH Ha METKH WM MBUTMHKU, HAXOMSIIMECs Ha ee BepxHel cTopone. s Toro, 4ToObl yBU-
JI€Th B MUKPOCKOII MBUTHHKHY, HAXO/ISIIHUECS Ha HUKHEH CTOPOHE IUIACTUHKH, €ro Ty0yC HEOOXOIUMO Tie-
PEMECTHTh Ha HEKOTOPOE PACCTOSAHUE X (pucynok). Benencreue npenomieHus myden x < d

—

Y

At
CylecTByeT CBA3b MEXKY TOJIIMHOW UCCIETYEMON CTEKIISIHHON TUIACTUHKH, BBICOTOM KaXyIIero-
cs moabeMa mpeamera (mogbeMa TyOyca MHKPOCKONA) M IMOKaszaress mperomiieHus crekna. /s ycra-
HOBKHU 3TOH CBSA3M PAacCCMOTPUM XOJ JIyded OT TOUYKH A (CM. PUCYHOK) Yepe3 CTEKJISHHYIO IUIACTHHKY.
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[Ipu sToM Oynem mpeamnonaraTh, YTO Iia3 HAXOAUTCSA Ha TOM HOPMalIM K IJIOCKOCTSM IUIACTHHKH, KOTO-
past MPOXOAMT uepe3 TOUKy A, u iyd AB cocTaBiseT ¢ HOpMasbio Majblil yroiu f3.

Ha rpanune nByx cpen n1yu AB npeteprieBaeT npesioMmyIeHHe U Ha BBIXOJE U3 TUIACTUHKU B BO3IYX
COCTABIISIET C HOPMAJIBIO K TMIOBEPXHOCTH YTOJI, PaBHBIN 0, KOTOPBIM CBSA3aH C YIJIOM [} uepe3 mokas3areb

IMpECIOMJICHUA N, T.C.
SIGE

n=

=

HalGmrogaTento kaxeTcs, 4TO pacCMaTPUBAEMBbIi JTyd UCXOJUT HE U3 TOYKH A, a U3 TOYKH A', IpH-
MOAHSTON HA BBICOTY a, paBHYIO AA'.
PaccmarpuBas tpeyronasarku ABC u A'BC, M0oXHO HamucaThb, 4TO

BC=dtgP;
BC=(d-a)tgamwmdtgp=(d—a)tga, orkyna
d fou a d
=—=—=1 .-=f-|?— i = = — 7
d—a rtgf . @ u d—a X’ o

Wsmepsis  TommuHy ~miactuHkd 0 d 0 W mepeMemieHHe  TyOyca  MHKpPOCKONa  Ipu
nepe(OKyCUpOBKE €ro ¢  BEpXHEH  CTOPOHBI  IUIACTUHKA  HA  HIDKHIOWO, MOXHO IO
dbopmyite (2) onpenenuTh MOKa3aTelb MIPEIOMIICHHS N.

Xon paboTsl

Ha3zoBem BHHT rpy0oil HacTpoiiku (OKyCHPOBKM BUHTOM A, a BUHT TOYHOM HAcTpoWku (okycu-
POBKM BUHTOM B.

Ha o6enx noBepXHOCTSX CTEKJISTHHOM IJIACTUHKY HAHECEHBI IIaparyHBbl.

1. U3Mepst0T MUKPOMETPOM HECKOJIBKO pa3 TOMMIMHY d IUIACTUHKY U HaXOAST CpeIHEE 3HAUCHHE.

2. IloMemaroT NIacTUHKY Ha MPEIMETHBIM CTONMK Tak, YTOObI NepeceueHne apanuH 0Ka3ajloch B
LEHTpE TMOoJIsl 3peHust MUKpockona. TyOyc MUKpOCKomna JTOJKEH ObITh MOJHAT BUHTOM A Haj MpeaMeT-
HBIM CTOJIMKOM TaK, YTOOBI PACCTOSHUE MEXJTY OOBEKTHBOM M IUIACTMHKOM ObUIO HE MEHbIIE OIHOIO-
JIBYX CAaHTHUMETPOB.

3. MukpomeTpruecKuM BHHTOM B omyckaioT TyOyc B HUKHEE IOJOXKEHHE, a 3aTeM BHHTOM A
OIIyCKalOT €ro Tak, 4ToObl MpUOJIN3UTh OOBEKTUB K IJIACTUHKE HA 1-2 MM.

4. Bpamas BUHT A, MEIJICHHO IOJHUMAIOT TyOyc, Hab0jast yepe3 OKyJIsIp 3a MOSBICHUEM B I0JIe
3peHusi MUKpPOCKOIIA 11apaniHbl, HAHECEHHON Ha HUXXHEW cTopoHe IutacTUHKU. HaBoasT MHKpocKom Ha
YeTKOoe M300paXKeHHe 3TOM LapanuHbl MPpU MOMOIIY BUHTOB A 1 B, 3anuceiBaloT oTcYeT M0 MUKPOMETPU-
4yecKkoMy BUHTY. MI3MepeHus mpoBoAT HE MeHee 3 pa3 U HaXOJAT Cpe/lHee 3HaUeHHUE OTCUeTa.

5. llogaumas TyOyc MHKpPOCKOIIAa MUKPOMETPHUECKUM BUHTOM B M OTCUMTBHIBas MPH 3TOM YHUCIIO
MOJIHBIX O0OPOTOB €ro, HABOJAT MUKPOCKOI Ha YETKOE M300pakeHHe BEpXHEW LapanuHbl. 3aliChIBalOT
YHCI0 00OPOTOB BUHTA M OTCYET IO MHUKPOMETPHUYECKOMY BHHTY. HaBOJIKY MOBTOPSIIOT HECKOJIBKO pas,
ONPEACIISIIOT CPETHUI OTCUET.

6. OnpenensoT «KaxXyIylocs» TOJIIIMHY X IJJACTUHKHM KaK Pa3HOCTb OTCUETOB [0 MUKPOMETpHYE-
CKOMY BHUHTY, IPOU3BEACHHBIX B MII. 4 1 5 (11eHa feneHus Ha Oapabanynke BuHTa paBHa 0,002 mm).

7. 1o dpopmyie (2) onpenensioT NoKa3aTeilb IPEeJIOMICHHUS N BEIECTBa IACTUHKY.

8. OnpenensdioT omuOKy U3MepeHus/

An  Ad  Ax

— =
n d x

rae Ad — TOUHOCTh MUKPOMETPA,

A X — 11eHa fenenns 6apabaH4MKa.

KoHTposabHBIE BOIPOCH

1. ChopmynupyiiTe 3aKOH OTPaKEHUS CBETA.
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2. ChopmynupyiTe 3aKOH IPEIIOMIICHUS CBETA.
3. KakoB (pu3udeckuii CMBICI TTOKa3aTesl MPEIIOMIICHUS BelecTBa?

7.4. CooTBeTCTBHE IIKAJIBI OLICHOK H YPOBHel ¢()OPMUPOBAHHBIX KOMIIETEHM I

YposeHns chopmu-
POBaHHBIX KOMIIE-
TEHUUH

OrneHka

IlosscHenus

Bricokuii

OTJINYHO

Teoperndeckoe copepkaHue Kypca OCBOCHO IOJHOCTBIO, BCE
MPEyCMOTPEHHBIE TPOrpaMMOil OO0y4YeHHS yueOHbIE 3aJaHUsS BbI-
MOJTHEHBI.

OOyyaromuiicss TeMOHCTPUPYET CIOCOOHOCTh K OOOCHOBaH-
HOMY BBIOOPY (GH3MUYECKMX METOMOB I PEUICHUS MpodeccHo-
HaJIbHBIX 33J1a4; TOTOBHOCTh MIPUMEHSATH JIA00OpaTOpHOE 000pYI0Ba-
HHE; CIIOCOOCH OCYIIECTBIATh MCCIICAOBAHUS W UCIBITAHHS IO 3a-
IIaHHOI\/JI MCTOJUKE, IMPOBOAHUTH Ha6JIIOI[eHI/I$I U U3MCPCHUS, UHTCP-
PETHPOBATh YKCIIEPUMEHTAIbHBIC TAHHBIC

bazosniit

XOPOIIIO

TeopeTrueckoe copepkaHue Kypca OCBOSHO MOJIHOCTBIO, BCE
NPEIyCMOTPEHHBIC MPOrpaMMOil O0y4YeHHUsl yueOHbIC 3allaHMsl BbI-
MIOJIHEHEI ¢ HE3HAYUTEILHBIMA 3aMEYaHUSIMU.

OOyyaromuiicst cmoco0eH OCYIIECTBIISTh BBIOOP (PU3NYECKUX
METOJIOB ISl PEIICHUs TOCTaBICHHBIX MPO(ecCHOHANBHBIX 3ajad;
TOTOB MPHMEHATH JIAOOpaTOpHOE OOOPYJIOBaHUE; CIIOCOOHOCTD
OCYIICCTBIISATh MCCIICOBAHUS M WCIBITAHUS IO 33JJaHHOW METOH-
Ke, MPOBOJUTH HAONIOJEHUSI U M3MEPEHHSI, JOIYCKAET HEKOTOPhIC
HETOYHOCTH B HHTEPIIPETALUN YKCIIEPUMEHTATBHBIX TAHHBIX

[Toporosslii

YAOBJIETBOPU-
TEIbHO

Teoperuueckoe coaepkaHuE Kypca OCBOGHO YacCTHYHO,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX MPOrPaMMOI 00yUYeHHs y4eOHBIX
3aJJaHUN BBIITOJIHEHO, B HUX UMEIOTCSI OILIMOKH.

OOyuaromuiicst cnocoOeH HCIOJIb30BaTh (PU3UUYECKUX METO-
Ibl JUIS pelIeHUs] MOCTaBJIEHHOW MNpodecCHOHANbHOM 3a1auu co
CTOpOHHeﬁ IMOMOIIBIO U TTOA PYKOBOJACTBOM IIPEIIOAAaBATECIIA; T'OTOB
IPUMEHSATH J1abopaTopHOe 000PY0BaHUE IMOJT PYKOBOJICTBOM; CIIO-
COOCH OCYIIECTBIISITh UCCIIEAOBAHMS M UCITBITAHUS 110 33/1aHHON Me-
TOJIMKE, HO JIONYCKAaeT 3HAYUTENIbHbIE OIINOKH

Huskuit

HCYIOBJICTBO-
PUTCIIBHO

Teopernueckoe cojepkaHUe Kypca HE OCBOEHO, OOJbIIUH-
CTBO HPEAYCMOTPEHHBIX NMPOrpaMMoi 00ydeHHs y4eOHBIX 3a/laHuil
a100 HE BBIMOJIHEHBI, JINOO cojepx aT rpyOble OMMOKHU; TOMOIHU-
TEeJIbHAsI CaMOCTOATENbHAs paboTa HaJ MaTepHalioM HE MpHUBENa K
KaKOMY-JIH0O 3HAYUTEITFHOMY TOBBIIICHHIO KA4eCTBA BBITOJHEHUS
yueOHBIX 3aJaHUH.

OOy4arommiicss He CIOCOOCH MCIOJIb30BaTh (PU3MYECKUE Me-
TOJIBI /ISl peleHus: NMpo(ecCHOHANBHBIX 33Ja4; HEe CIIOCOOEH OCy-
HIECTBIIATH HMCCIIEOBAHUS W WCIBITAHHUS 10 3aJlaHHOW METOJIHKE,
NPOBOJUTH HAOMIOACHUS M W3MEPEHHUs, MHTEPIPETUPOBATh JKCIIE-
PUMEHTAJIbHBIC TaHHBIC

8. Metoguyeckue yKasaHusi AJ1sl CAMOCTOSITeIbHON PadoThl 00y4aromuxcs

CamocrodrenbHas paboTa ClIOCOOCTBYET 3aKPEIJICHUIO HAaBBIKOB pabOoThI ¢ yueOHOM 1 HayyHOH JIH-
TepaTypoi, OCMBICIIEHHIO M 3aKPEIUIEHUI0 TEOPETUYECKOro MaTepHualia Mo YMEHHI0 apryMEHTHUPOBaHO
npeuiarath GU3NUECKUe MOJICNN MPOLIECCOB, BKIIOYas 0OOCHOBAHHBIA BHIOOP METOAA M anmapaTypHOTo
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o OopMIIEHUS TEXHOJIOTHYECKOTO MPOIIECCa, MO3BOJISIONINE MAKCHMAIBHO OBICTPO U 3(DPEKTUBHO PEIIUTH
MOCTABJICHHYIO WHXCHEPHYIO 33/1a4y.

CamocrodrenbHas padoTa BBIIOJIHIETCS BO BHEAYJIUTOPHOE (ayJUTOPHOE) BpEeMs IO 3aJaHUI0 U
IIPU METOJMYECKOM PYKOBOJICTBE MPENOIaBaTesi, HO 0€3 ero HemoCPEACTBEHHOTO y4acTus (Ipy 4acTHy-
HOM HEINOCPEICTBEHHOM Y4aCTHH MPENoAaBaTelis, OCTaBISIONIEM BEIYIYIO POk B KOHTPOJIE 3a paboToi
CTYJICHTOB).

Dopmel camocmosamenvrol pabomul 6akaaaBpoB pazHo0Opa3Hbl. OHU BKIIIOYAIOT B CEO05:

- u3ydyeHne ydeOHOH, Hay4HOW M METOAMYECKOH JIMTepaTypbl, MaTepUaoB MEPHOANIECKUX
W3JaHUH C TPUBJICUYCHUEM HJICKTPOHHBIX CPEACTB O(PUUMUATIBHON, CTATUCTUYECKOH, NEepUOAMYEcKON u
Hay4HOH nH(pOpMaLum;

- CO3/1aHME NIPE3EHTALMH U JIOKJIAZI0B 10 YCIIOBUIO 3aaHMs.

B mnpouecce usydenus mucuumuinHel «@Pusuka» OakanaBpamu HampaiaeHus 29.03.03

«Texnonmorus monmurpapu4ecKoro U yrnakoBOYHOTO MPOU3BOJCTBA

» OCHOBHBIMU BUOAMU CAMOCMOAMENLHOU paOOmMbl SIBISIOTCA:

O [IO/ITOTOBKA K ayJUTOPHBIM 3aHATHAM (JIEKLUSAM U JIAOOPATOPHBIM 3aHATHUSM) U BBIIIOJIHE-
HUE COOTBETCTBYIOINX 3a/laHU;

O camMoCTosITeNIbHas paboTa HaJl OT/I€IbHBIMU TEMaMU YUEOHOH TUCLUILIMHBL B COOTBETCTBUU
C y4eOHO-TeMaTHYECKUM IJIaHOM;

O BBIITOJIHEHUE TECTOBBIX 3aaHUM;

O IIOATOTOBKA K 3a4€Ty, DK3aMEHY.

CaMOCTOsTETTbHOE BBITIOJTHEHUE MeCcmosblX 3a0aHuil TI0 BCEM paszieiiaM JUCIUTLTHHEI C(hOPMHUPOBAHBI
B (onie orieHouHbIX cpeacts (POC)
JlaHHBIE TECTHI MOTYT UCIIOJTB30BATHCS:

- 6aKaJ'IaBpaMI/I IIpU MOATOTOBKEC K 3a4€TYy, 3K3dMCHY B Q)opMe CaMOIIPOBCPKH 3H8.HPII>1;

—  TpenojaaBaTesiMU JUIsl MPOBEPKHU 3HAHUN B KauecTBe (POPMbI IPOMEKYTOUHOTO KOHTPOJIS Ha
71a00paTOPHBIX U JIEKIIUOHHBIX 3aHATHUSAX;

— IS IPOBEPKH OCTATOYHBIX 3HAHWH OaKaJIaBPOB, M3YUHMBIIHNX JTAHHBIN KYypC.

TecToBbI€ 3aaHUs pACCUUTAHBI HA CAMOCTOSTEIbHYIO paboTy 0e3 UCTIONB30BaHUS BCIIOMOTaTENbHBIX
MarepuaioB. To ecTh NMPH WX BBIIOJHCHUM HE CIEAyeT MOJb30BaThCs YYCOHOH W JIPYTMMH BHIAMU
JUTEPATYPBHIL.

Jlnst  BBIMOJIHEHWST TECTOBOTO 3aj[aHUWs, TPESKIC BCErO, CIEAYyeT BHUMATEIBHO IPOYHTATH
nocTaBleHHbId  Bompoc. [locnme o3HaKOMJIEHHsSI C  BOMPOCOM CIEAYeT TMPUCTYHaTh K MPOUYTCHHUIO
Mpe/ylaracMbIX BapHaHTOB OTBeTa. HeoOXOoaMMO MPOYMTATh BCE BapUaHTHI M B KAUeCTBE OTBETA CIIEHYET
BBIOpaTh MHAEKC (IPpoBOEe 0003HAUEHHE), COOTBETCTBYIOIINI TPABUILHOMY OTBETY.

Ha BbImosTHeHNE TecTa OTBOUTCS OTpaHUdeHHOE BpeMsi. OHO MOXET BapbUPOBATHCS B 3aBHCUMOCTH
OT YPOBHSI TECTUPYEMBIX, CTIOKHOCTH M 00beMa Tecta. Kak mpaBuiio, BpeMsi BBIOTHEHUS! TECTOBOTO 3aaHuUs
onpexaensaercs u3 pacuera 60 cekyHa Ha OJIMH BOMPOC.

CogepxaHuie TECTOB MO JAUCHUIUIMHE OPUEHTUPOBAHO HA MOJATOTOBKY 0akalaBpOB MO OCHOBHBIM
BOTIPOCaM Kypca. YPOBEHb BBIITOJHEHHS TECTa TO3BOJISIET MPETNOAAaBaTeNIsIM CYJUTh O XOAE CaMOCTOs-
TeIbHOU paboThl OaKaIaBPOB B MEXKCECCUOHHBIN IEPUOJ U O CTETICHU WX MTOJITOTOBKHU K 9K3aMEHY.

9. Ilepeyenb HH(POPMALMOHHBIX TEXHOJIOTHI, HCIIOJIb3YEeMbIX
IPH OCYLIECTBJCHHUH 00Pa30BaTEJBLHOI0 NIPOLECCa 10 AUCUHILINHE

[Ipumenenre 1HUQPOBBIX TEXHOJOTMHA B paMKax MMpernojaBaHUs JUCLMILIUHBI MPEAOCTaBIISIET
paciIpeHHble BO3MOKHOCTH 110 OpraHM3alyy Y4eOHBIX 3aHATHI B yCIOBUAX LU(ppOBU3auu 00pa3oBa-
HUS U TIO3BOJIAET CPOPMUPOBATH Y 00YUAIOMIMXCS HABBIKU MPUMEHEHUs IU(PPOBBIX CEPBUCOB U UHCTPY-
MEHTOB B IIOBCEIHEBHON )XKM3HU U MPO(PECCHOHAIBHON eI TeTbHOCTH,.

Jna peanuzanuy 3TOM LIEIU B paMKax M3y4YEHUsS IUCLHUIUIMHBI MOTYT NPUMEHSTBCS CIEAYIOIUE
U(POBBIE HHCTPYMEHTHI U CEPBUCHI:
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U KOMMYHUKAlMK € OOYYaroIUMUCS: VK  Meccenmxep

(https: //Vk me/app?mt_click id=mt-v7eix5-1660908314-1651141140) — wmeccenmkep, pacmpo-

cTpaHsieTcs no auueH3uu FreeWare;

- JUIST  TUIAHUPOBAaHWS AayJAWTOPHBIX W  BHEAYAUTOPHBIX Meponpusatuii: SIH-
nekc.Kanennaps (https://calendar.yandex.ru/) — onnaitH kajaeHaapb-IiaHep, pacpoOCTPAHIECTCS 10
munen3un ShareWare
- 1711 COBMECTHOTO MCIOIb30BaHus (aiinoB: Annekc./[uck — cepBHC A5l XpaHEHUS U COBMECTHO-

IO HCIOJIb30BAaHHMS JOKYMEHTOB, paclpocTpaHsercs 1o JuneH3un trialware u  @O061ako
(https://cloud.mail.ru/) — cepBuc ansa co3manus, XpaHEHUSI ¥ COBMECTHOTO MCIOJIb30BaHUs (HailJioB, pac-
MPOCTpaHseTCs 1O JIUIEH3UH trialware;

- Il OpraHu3allii yIaJleHHOM CBSI3U M BuAeOoKoH(pepeHuuii: Mirapolis — cucrema Juist opranusa-
UM KOJUIEKTUBHOM pabOTHl M OHJIAMH-BCTPEY, PAaCIpPOCTPAHSAETCS MO MPONpPUETApHON JHIEH3UN U SIH-
nekc. Tenemoct (https://telemost.yandex.ru/ ) — cepBHC 1)1 BUICO3BOHKOB, PACIIPOCTPAHSAETCS TI0 JIMIICH-
3un ShareWare.

JI71s ycrenrHoro oBJiaieHus AUCHUIUTMHON MCIONB3YIOTCS ceaytone HHHOpMalmOHHbIE TEXHO-
JIOTHH 00y4YeHUS:

e [lpu mpoBeneHUM JEKIUI HCHOJB3YIOTCA MPE3eHTAlUU Marepuaia B nporpamme Microsoft
Office (PowerPoint), BbIxom Ha TpodeCCHOHATBHBIC CANTHI, WCIIOIH30BAHUE BHJICOMATCPHUAIOB
Pa3IMYHBIX HHTEPHET-PECYPCOB.

e [lpakTuueckue 3aHATHE TO JUCHHUILIMHE TPOBOAATCA C HEOOXOAMMOTO METOAMYECKOTO
MaTepuaia (METOIMYeCKue yKa3aHusl, ClIPaBOUHUKHU, HOPMATHUBBI U T.I1.)

e JlaGopaTopHble 3aHATHS MO TUCHUIUIMHE MPOBOASTCS B CHEIHATU3UPOBAHHON yueOHOU
ayJIUTOPUH — JIadOPaTOPUH pEeKyTepaIy T'a30BbIX BHIOPOCOB.

JlabopatopHble 3aHATUS MO AUCLUIIIMHE MPOBOMIATCS C MCIOJB30BAHUE PA3IMYHOTO J1abopaTop-
HOTO 000pyIOBaHMA, a TaK)Ke Ha JaOOpaTOPHBIX CTeHIaX-ycTaHOBKax. Ha 3aHaTuM oOydwaromuiics 3Ha-
KOMHUTCA C (U3UKO-XMMMUYECKMMHM METOJaMM aHallu3a OOBEKTOB OKpY’KalolleW cpeisl, paboTol u
YCTPOWCTBOM IIBIJIE TA300YUCTHOTO 00OPYIOBaHUS U TPUOOPOB, UCTIOIH3YEMBIX TIPU UCCIICAOBAHUH 00b-
€KTOB OKpY>Karolllei CpeJibl, yUUTCsI TOTOBUThH CTaHJIapTHBIE PaCTBOPBI, CTPOUTH KaTMOpPOBOUHBIE rpadu-
KH 7 T.II.

Ha mpakTudeckux 3aHATHIX CTYACHTHI 0TpabaThIBal0 HaBHIKU OOOCHOBAHHOTO BHIOOpA IMBLIETa30-
OYMCTHOTO 00OPYJOBaHUS, ONIPEIEIIEHUS] €r0 OCHOBHBIX Ta0APUTHBIX Pa3MEepOB M TEXHUYECKUX XapaKTe-
PUCTHK.

Jis TUCTaHIIMOHHOW TOICPKKH TUCIMILIMHBI HCIIONIB3YETCS CHUCTeMa yIpaBieHus: oOpa3oBa-
TeNbHBIM KOHTeHTOM Moodle. [y paboTsl B 1aHHOMN cucTeMe Bce 00yyaroIuecs: Ha epBoM Kypce To-
Jy4aroT WHIUBUIYaJTbHBIE JIOTUH U TIApOJIh JJISl BXOA B CHCTEMY, B KOTOPOH pa3MeNIaroTcs : Mporpamma
JUCIUILTAHBI, MaTepUabl s JIEKIIMOHHBIX U HHBIX BUJIOB 3aHSATUH , 3a/1aHUS, KOHTPOJIbHBIE BOIIPOCHI.

B mpormecce m3ydeHHs MUCHMIUIMHBI YYEOHBIMH IIETSIMH SIBIISIFOTCSI TIEPBUYHOE BOCIIPHUSTHE
y4eOHol nH(pOopMaIHK O TEOPETUIECKUX OCHOBAX W MPUHIMIAX PabOThl ¢ TOKyMEeHTaMu (KapThl, TUIAHBI,
CXEMBI, PETJIAMEHTHI), €€ YCBOCHHE, 3alIOMUHAHKE, a TAKKe CTPYKTYPHUPOBAHHE MOJTYYSHHBIX 3HAHUHU U
pa3BUTHE MHTEJUICKTYAIbHBIX YMEHUN, OPUEHTUPOBAHHBIX HA CIIOCOOBI AESTEIHOCTH PETPOTyKTUBHOTO
xapakTepa. [locpecTBOM HCITONB30BaHHS ITUX WHTEIUICKTYaJbHBIX YMEHHH JOCTHTAIOTCS y3HaBaHUE
paHee YCBOGHHOTO MaTepuaia B HOBBIX CHUTYyallHsX, MIPUMEHEHHE aOCTPaKTHOTO 3HAHUS B KOHKPETHBIX
CUTYyaIHsX.

JUist TOCTHMXKEHUs ATUX LeNed HCIOJIb3YIOTCS B OCHOBHOM TPaJAMLIMOHHBIE MH()OPMATUBHO-
pa3BUBAIOIINE TEXHOJOTHH OOYYEHHUS C YYETOM PAa3IMYHOTO COYETAHUS IMACCUBHBIX (GOpM (JEKIHs, Ja-
06opaTopHOE U MPAKTUUECKOE 3aHATUE, KOHCYJIBTALUS, CAMOCTOSITEbHAA padoTa) U penpoayKTUBHBIX Me-
TOJOB OoOyueHus (IIOBECTBOBATENbHOE U3JIOKEHHE y4yeOHOM uH(popManuu, OOBSICHUTEIHHO-
WUTIOCTPATUBHOE HM3JI0KEHUE) U JTaOOpaTOPHO-IPAKTUUYECKUX METOJIOB OOy4eHHs (BBINOJHEHHE Keic-
3aJlaHuH, pacdeT IKOOHO03alIUTHOrO 000py10BaHU).

VYHuBepcuteT obecreueH HeOOXOAMMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO MPOrpaMMHOr0 obecrede-

HUs:
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— oneparnuonHas cuctemMa Windows 7, License 49013351 VYIJITY Russia 2011-09-06, OPEN
689759257Z7E1309;

- oneparmonHas cuctema Astra Linux Special Edition;

— naket npukiaaaaeix nporpamm Office Professional Plus 2010, License 49013351 YI'JITY Russia
2011-09-06, OPEN 689759257Z7E1309;

— MaKeT NpuKIaaHeIxX nporpamm P7-Oduc.IIpodeccnonanbHlii;

— antuBupycHas nporpamma Kaspersky Endpoint Security mns 6uszneca — Ctangaptaeiii Russian
Edition. 250-499 Node 1 year Educational Renewal License;

— onepanuonHas cuctema Windows Server. KOHTpakT Ha yCIIyTu 1Mo npeoCTaBICHHUIO JTHIICH3UH
Ha MPaBO UCIIOJIB30BaTh KoMIbIoTepHOe obecrieuerne Ne 067/9A ot 07.12.2020 roxa;

— cucreMa BuieokoH(pepeHicBsa3u Mirapolis;

— cucrema BuieokoH(pepenucsssu [pyddmu;

— cucreMa ynpasieHus ooydennem LMS Moodle — nporpamMmmaoe oOecrieueHre ¢ OTKPBITBIM KO-
noM, pacripocrpansiercs o quien3unn GNU Public License (rus);

— Opay3zep Yandex (https://yandex.ru/promo/browser/) — nporpaMMHoe o0ecriedeHrne pacpocTpa-
HSIETCS TI0 IPOCTON (HEMCKIIIOUUTEIbHOMN ) JINLEH3UU.

10. Onucanne MaTepHAJIbHO-TEXHUYECKOI 0a3bl, HEO0OX0AMMOM Il OCYLEeCTBJICHUS
00pa3oBaTeIbHOI0 Mpolecca 1Mo JMCHUIINHE

Peanusanus ygyeGHOTO mporecca OCyIIeCTBISETCS B CIIEHUAIBHBIX YYEOHBIX ayIUTOPUSIX YHUBEP-
cCUTeTa JUIs TPOBEICHHS 3aHSATHH JIGKIMOHHOTO THIIA, MPAKTHUYECKUX 3aHATUH, J1a0OpaTopHBIX padoT
IPYIIOBBIX M HHAMBUAYaJIbHBIX KOHCYJBTAIMH, TEKYIIEro KOHTPOJS M NPOMEKYTOYHOH aTTecTaluu.
Bce aynuTopun yKOMIUIEKTOBaHbI CHEUATN3UPOBAHHON MEOENbI0 U TEXHUYECKUMU CPEICTBAMHU 00yye-
HUSI, CITy)KalllUMHU JJIsl TIPECTaBICHNs yueOHol mHpopManmu Oonbioi ayauropud. Ilpu Heooxommumo-
CTH 00ydaromMMCsl TpPEeJIaraloTcsi Habophl JEMOHCTPAIIMOHHOTO OOOPYIOBAaHUS M Y4eOHO-HArJISIIHBIX
nocoOuii, obecrnednBarofe TeMaTHYeCKUe WILTFOCTPALUH.

CamocrosiTenbHas pabota 00ydaroUuXcs BBIIOJHSAETCS B CHELMATU3UPOBAHHON ayJUTOPHH, KO-
Topasi 00opyAoBaHa yueOHONH MeOenblo, KOMIBIOTEPHON TEXHUKOW C BO3MOXHOCTBIO MOJAKIIIOYEHUS K
cetu «/HTepHET» M O0OECIeYeHNEM JIOCTyIa B 3JIEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTeIbHYIO Cpely
YTIITY.

Ecth momernienue Juist XpaHEHHUS U TPOPHUIAKTHYECKOTO 00CITYy)KUBaHUS Y4€OHOTO 000PYIOBaHUSI.

TpeboBaHMs K ayIUTOPHUSIM
HaumenoBanme CIICIMaJIbHBIX HOMGH.[CHI/Iﬁ OCHaH.IGHHOCTb CIICIMUAIbHBIX HOMe]l[eHI/Iﬁ
n HOMSH.[@HI/II‘/'I JJIsL CaMOCTOSITCIIbHOM pa6OTLI n HOMCH.[CHI/Iﬁ JUISA CaMOCTOSTEIIFHOM pa6OTBI

VY4aeOHas ayTuTOpus IJIs TIPOBEIEHHUS JICKITH-
OHHBIX U MPAKTUYECKUX 3aHATUHN, TPYIOBBIX
[TomenieHnue I TEKIIMOHHBIX 3aHATHH, | 1 WHIAWNBHIYaJbHBIX KOHCYJIBTAIMH, TEKYIIe-
IPYNIOBBIX W HHIMBHUIYaJbHBIX KOH- | TO KOHTPOJS M MPOMEXKYTOYHON aTTeCTalMu:
CyJbTAall{, TEKyIIeW W TPOMEXKYTOU- | OCHAIIEHHAsI CTOJIAMH, ayJUTOPHBIMH CKaMb-
HOU aTTecTalluu. MU U MEJIOBOW JOCKOH; MEepeHOCHOE MYIIb-
TUMEIMHHOE 000py0BaHue (HOYTOYK, IKpaH,
MIPOEKTOP).

VYdaeOHas ayuTOpHs IJIs1 TIPOBEICHHS JICKITH-
OHHBIX U MPAKTUYECKUX 3aHATUHN, TPYITIOBBIX
Y MHIUBUAYATBHBIX KOHCYJIBTAIIUH, TEKYIIe-
[ToMemienue s MPAKTUYECKUX 3aHSA- | TO KOHTPOJISI U MPOMEXYTOYHOM aTTecTaluu:
TUH OCHAIIIEHHAasI CTOJIAMH, ayJUTOPHBIMH CKaMb-
MU U MEJIOBOM JOCKOH; IIEPEHOCHOE MYJIb-
TUMEIMHHOE 000py0BaHue (HOYTOYK, dKpaH,

MIPOEKTOP).
MexaHnka " Crenabl sl 1Ta0OpaTOPHBIX padoT
ITomemenue st Ha60paTOpHI>IX pa60T MOJIEKYJISIp- — 2 mwr. (3ByKOTCHEPATop, MYJIbTH-
MeTp, ocuusuiorpad)
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Has Qu3nKa

JlabopatopHast ycraHoBka «Bek-
TOPHOE CJIOKEHHE CUID» - 1 1mT.
JlabopatopHast ycraHoBKa «MasT-
HHK C IIEPEMEHHBIM g» - | IIT.
Jlabopatoprast ycraHoBka «CBo-
OoxHOe mageHue» - 1 mr.

MasTHUK (HU3HIeCKUi — 3 TMIT.
Mamuna AtByaa — 1 mr.

MastHuk Makcema — 1 .
Mastauk O6epOeka — 3 1miT.
JlabGopaTtopHass ycTaHOBKAa B KOM-
mwiekce — | mT. (aHaTUTHYECKHE
BECHI, CTEKJISIHHAsI K0JI0a)

Mexanuka u
MOJIEKYJISIp-
Has (u3MKa

JlabopaTopHass ycTaHOBKa B KOM-
mwiekce — 1 mT. (CTEeKJIsSHHAs eM-
KOCTb, MAaHOMET])

JlabopaTopHasi ycTaHOBKa B KOM-
wiekce — | mr. (WHIMHAP C TIUIe-
PHHOM, 3JIEKTPOHHBIN CEKyHIOMEP)

OnTtuka

JlabopaTopHas ycraHoBka «JIuHeii-
HBI€ CTIEKTPBI - | IT.

Kommerotep Celeron 633A (x a/y
«JIunelHble ciekTpsI») — | mT.
MUKpPOCKOIl CTEPEOCKONUYECKUI —
2 wrT.

JlabopaTopHast ycTaHOBKa B KOM-
wiekce — 1 mr. (monsipu3aTop, aHa-
JIM3aTOp, JTIOKCMETP)

JlabopaTopHast ycTaHOBKa B KOM-
wiekce — 1 wT. (BaTT™METp, MUPO-
MeTp)

JlabGopaTtopHasi ycTaHOBKa B KOM-
miekce — 1 mr. (ammepMeTp, BOJIb-
T™eTp, (OTOdTEMEHT, HUCTOYHHK
HanpsKCHUs)

Komnsrorep-
HBIN KJIacC
(BUpTYyalb-
HBIN IIPAKTHU-
KyM)

MownuTtops! — 13 mit.

Kommetorepsl B kommekre — 13
IIT.

Cepsep — | wr.

OBepxen-npoeKTop MOPTATUBHBIN —
1 mr.

HoyT0Oyx — 1 mr.

[Tomemenust 11 CaMOCTOSTENBHON pa-
00TBI

[Tomemenne nns caMOCTOSITENBHOM PabOTHI
00yJaroImuxcs, OCHAICHHOE CTOJIAMH U CTY-
TBSIMU; KOMITBIOTEPHOW TEXHUKOH C BO3MOXK-
HOCTBIO ITOAKJIIFOYCHUSA K CETHU ((I/IHTepHeT)) u
JOCTYTIOM K 3JIEKTPOHHON WH(OPMAIMOHHON
obpazoBarenbHoi cpene YIJITY.

[Tomemenne g xpaHeHuss U Npodu-
JAKTHYECKOTO 00CTYKHBAHUS Y4eOHOTO
000pyT0BaHUS

Pacxomabpie MaTepuaibl JUII PeMOHTa M 00-
CIIy’)KMBaHHS TEXHUKUA. MecTa aiisi XpaHEHUS
000pyTI0BaHUsI, XUMHUKATOB.
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