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Pabouas mporpamma paspaborana B coorBerctBUU ¢ @I'OC BO Ne 680 ot 25.05.2020 mo
HaIpaBJIEHUIO MOATOTOBKH «TexHocdepHas 6€30macHOCTbY

Pabouas mporpamma JUCHHUILIMHBI pa3padoTaHa JOIEHTOM Kadeapbl MPUpoa000yCTpOCTBa U
BO/JIOIOJIb30BaHUA KaHIMJIATOM TEXHUYECKUX HayKk PamazanoBoii ['.I'.

PelieH3eHT: K.T.H., JIOIIEHT, JAOLEHT Kadeapbl DIEKTPOOOOPYIOBAHUSA U JICKTPOTEXHHUCCKUX CHCTEM
JIumma O.A.



1 [Inanupyemble pe3yJibTaThl 00yUeHHsI 10 JUCIHUIINHE, COOTHECEHHbIE ¢ YCTAHOBJIEHHBIMH B
OITOII BO unauKaTOpamMm J0CTUKEHUSI KOMIIEeTeH N

1.1 Ilepeyenb KoMneTeHU i, GOpMUPYEeMbIX YUeOHOMH THCUHMILINHOK

Ko 1 HauMeHoBaHHe HNHAMKATOPBI TOCTHKEHHST KOMITeTeHIHi
KOMIIETEHIHH ILianupyembie pe3yabTaThl 00y4eHHsI
ObmenpodeccnoHaAJIbHAS KOMIIETEHIIUSA

OIIK-1. Ctoco6eH y4uThIBaTh N-1lomnk-1. Hcnonb3yer OCHOBHEIE 3aKOHEI
COBpPEMEHHBIC TEHICHITNH €CTECTBEHHOHAYYHBIX JUCIUTLINH JULST perieHus
Pa3BUTHS TEXHUKHU U CTaHJIAPTHBIX 33J1ad B COOTBETCTBMU C HAIPABJICHHOCTBHIO
TEXHOJIOTHI B 00J1aCTH po(ecCHOHATTLHOM IS TEIbHOCTH

TexHOC(hEpHOI 0€301MacHOCTH, 3HaTh: (QyHIZaMeHTanbHBIE 3aKOHBI (HU3MKH, B T.4.
M3MEPHUTEIILHOU U (Gu3HYECKUE OCHOBBI MEXAHUKHU; MOJICKYJSIPHYIO (DU3HUKY
BBIYMCIIMTEIILHON TEXHUKH, U TEPMOJUHAMUKY, 3JIEKTPUUECTBO U MAarHETU3M, ONTHKY,

MH(OPMALIMOHHBIX TEXHOJIOTHI | aTOMHYI0O U SJIEpHYI0 (U3HKY; TEOpPHUI0 M  METOJbI
IIPU PELIECHUHU TUIIOBBIX 3a1a4 B | DKCHEPUMEHTAJIbHBIX UCCIICIOBAHUMN.

o0sacTu podeCCHOHATBHOM YMeTh: HCIIONB30BaTh (PU3MUECKUE 3aKOHBI IS PEIICHHUS

JIeSITEILHOCTH, CBSI3aHHOM C 3a7a4 B IPO(ECCHOHAILHON AESITEIBHOCTH; IMPOBOJUTH

3aIIUTON OKPYXKAIOLIEH CPENbl U | SKCIICPUMEHTAIBHBIC HCCIICTOBAHUS.

obecrnieueHreM 6€30MacCHOCTH Biagerb: MeTOJaMM  pELICHHS HMHXKEHEPHBIX —3ajad;

YyeJIoBeKa. METOAaMH 00paboTKH AKCIEPUMEHTAIbHBIX
HCCJICIOBaHUM.

2. llesn ¥ 3a1a4M OCBOEHH S Y4eOHOM TUCHUIJIMHBI, MECTO IMCUMILIUHBI B CTPYKTYype
oron

Jucturuna @u3nka OTHOCUTCS K 00s3aTenbHol yacTi b1.0.16 ocHOBHOI
npodeccuoHanbHOM 00pa30BaTEIbHON MPOrpaMMBbl BhICILIET0 00pa30BaHUs MO HAIIPABJIECHUIO
noarotoBku 20.03.01 — «TexHocdepHast 6€301MacHOCTDY .

Llesib10 TUCTIUIIIIMHEI SIBIISIETCS:

O3HAaKOMJEHHE C OCHOBHBIM HaubOoiee O6HII/IMI/I (I)I/I?:I/I‘IGCKI/IMI/I ABJICHUAMU W 3aKOHaAaMHU U HUX
TCOPCTUICCKUM O6OCHOBaHI/IeM, MNOJIy4YCHUC HABBIKOB IMPUMCHCHHSA IIOJYUYCHHBIX 3HaHUH K PCHICHUIO
MPaKTUYEeCKUX 3ajad, YMEHUH UCTIONB30BaTh 3TH 3HAHHS B TPO(ecCHOHATBHOH JIeSTeIbHOCTH ¥ (YOPMUPOBaHUE
HEOOXOUMBIX KOMIICTCHIIMM, a Takke co3gaHus (PyHIaMEHTaJbHOW 0a3bl JJIS YCIICHIHOIO OCBOCHHS psijia
AUCHUININH NPUKIIAAHOI'O XapaKTepa.

Jist BBIpaOOTKH Y COBPEMEHHBIX CIEIMAINCTOB C BBHICIIMM 00pa30BaHUEM HEOOXOIMMBIX
METO0B (PU3NYECKOTO MCCIIEJOBAHUS HEOOXOIUMO peuieHue ciedyiouux 3a0au.

- HN3y4YCHUC OCHOBHBLIX COBPEMCHHBIX (1)I/I3I/ILIGCKI/IX HpeHCTaBHCHI/Iﬁ yejaoBeka 00 OKPYKarolIeM MUPE,

- OBJIAJICHUC q)yHlIaMeHTaHI)HBIMI/I (1)I/I3I/IT-IGCKI/IMI/I MOHATUAMHU, TCOPUAMU W 3aKOHAMH, a TaKKe
METOJdaMH (1)I/I3I/IT-IGCKOFO HUCCJIICAOBAHMUA,

- YCBOCHHUEC MCTOANOB W MNPUCMOB PCIICHUA 3adad W3 Pa3IMIHbIX obOnacreit (bPISI/IKI/I u 6yz[y1ueﬁ
CIIEINAJIBHOCTH.

3. O0bem y4eOHOH JUCHUILIMHBI B 32a4€THBIX ¢AUHUILAX ¢ YKA3AHHEM KOJIHYeCTBA
aKaJeMHYeCKHX YaCOB, BbIICJCHHbIX HA KOHTAKTHYIO padoTy 00y4alomuxcsi ¢ nNpenoaaBaresieM
(1m0 BUAaM y4eOHBbIX 3aHATHIH, TEKYIIHMHA U IPOMEKYTOYHBIN KOHTPOJIb 10 AUCHMILIMHE) U HA
CaMOCTOSITEIbHYIO pa0oTy 00y4aromuxcst

3.1 Ounas ¢popma oOyueHus



By yaeOHOM paboThI 3 cemecTp

OO011ast TPyA0EMKOCTh IUCIUILTHHBI, 3a4€THBIX €INHUIL 6
4acoB 216
AynuTopHas (KOHTaKTHasi) paboTa, 4acoB 64

B T.4. 3aHATHUS JEKIMOHHOTO THIIA 32
3aHATHS CEMUHAPCKOro TUMA 32
IIpome:xxyTOoUuHAasi aTTeCTAIUSA 0,3
CamocrosiTesibHast paboTa 00y4aOIIMXCsl, YaCOB 151,7

B T.4. KypcoBas paboTa -

4. Conep:kanue TUCHUIIMHBI, CTPYKTYPUMPOBAHHOE N0 TeMaM (pa3jesiaM) ¢ yKa3aHHeM
OTBE/ICHHOI0 HA HUX KOJMYeCTBA aKA/JleMHYeCKHUX YACOB U BUAOB YUeOHbIX 3aHATHIA
4.1 llepeyeHb pa3aeioB JUCHUIIMHBI ¢ YKA3aHUEM TPY/A0€MKOCTH Ay IUTOPHOI (KOHTAKTHOI) U
CaMOCTOSITEJIbHOH PadoThl, BUIOB KOHTPOJIEH U NMepevyHsi KOMIeTeH i

TpynoeMKoCTb, 4acoB Kon
B TOM YHCIIE HammenoBanne |KOMIIETEH
HanMmenoBanwue pas3ienoB u TeMm ayJIMTOPHON OLIEHOYHOTO LUH
BCETO .\ |camocTosTen
(KOHTaKTHOM ) N cpeacTBa
BHOH paboTHI
paboThI
Paznen 1. Mexanunka. Kone6anus n 36 16 20 Otder no OIIK-1
BOJTHBI T1abopaTopHOH padore,
1.1. KuHemaTuKa U TMHAMHUKA 10 6 4 006606’103““6’6
1.2. Dueprus. Pabota 6 2 4 ingTp OIIbHAA paboTa,
1.3. PensiTuBMCTCKAsE MEXaHHKA 6 2 4
1.4.3neMeHThI MEXaHUKH CIUIOIIHBIX 6 2 4
cpen
1.5. 'apmoHnYeckue KoiaeOaHus 1 8 4 4
BOJIHBI
Pa3nen 2. MoJiekyJisipHasi pU3UKa U 36 8 8 OTuer o OIIK-1
TePMOIMHAMHUKA nabopaTopHoOH padore,
2.1. OCHOBBI MOJIEKYJISIPHO- 16 4 12 cobeceoBaHue,
KHMHETUYECKOU TEOPHUH KOHTpOJIbHas padoTa,
2.2. TepMoHAMUKa 20 4 16 TECT
Paznen 3. DinekTpuyecTBO 36 10 26 Ot4er no OIIK-1
3.1. DnekTpocTaTtuka 14 4 10 nmaboparopHoii padote,
3.2. TIOCTOSIHHBII 3JIEKTPUYECKHI TOK cobecenoBanne,
22 6 16 KOHTPOJbHAS paboTa,
TECT
Paznen 4. Maraerusm 36 12 24 Oruer o OIIK-1
4.1. DIEeKTPOMATHETU3M 18 6 12 1mabopaTopHoii padore,
4.2. DeKTpOMATHUTHAS HHIYKIUS 1 cobecenoBanue,
o 18 12 KOHTpOJBbHAsA paboTa,
MEPEMEHHBINA TOK
TeCT
Paznmen 5. Ontuka. KBanToBasi 36 10 26 Oruer o OIIK-1
usuka 1abopaTopHOi paborte,
5.1. BosiHOBast ONTHKA 18 4 14 °°6e°eH°BaHHe’6
5.2. KBantoBas ¢usnka 18 6 12 :gé{;ponwaﬂ pabota,
P 6. D a aToMa, a I1K-1
azgen HU3HKA aTOMAa, AaTOMHOT0 35.7 8 277 Orer i O
SIAPA ¥ 3JIEMEHTAPHBIX YACTHII .
6.1. AToM 8 2 6 nmabopaTopHOi pabote,
— co0eceI0BaHNE,
6.2. Onements! ¢pusuku TBeproro tena | 10 2 8 KOHTpONBHAs  paboTa,
6.3.AToMHOE SIPO 10 2 8 TeCT
6.4. DieMeHTapHBIC YaCTHUIIBI U 1,7 2 5,7
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(1)I/I3I/I‘-ICCK3H KapTUHa MHpa
215,7 64 1517
0,3 0,3
HToro 3a cemecTp 216 64,3 151,7

4.2. Coz[epmalme AUCHUILJIMHBI 110 pa3aejamM

Pa3nes 1.Mexannka. Kosiebanusi 1 BOJIHBI

Ilesm - npuoOpeTeHre TEOPETUYECKUX U IPAKTUYECKUX HABBIKOB (PU3MUECKOTO UCCIICI0BAHMS,
Ha OCHOBE 3HaHMH ()yHJAMEHTAIBHBIX 3aKOHOB MEXaHHUKH.

3ajgauM — Hay4uTh CTYJEHTA BJIaJIeTh METOJJaMH PELLICHUs 3a/1a4 10 JAHHOMY pa3eny (GU3MKH.

Ilepedyenb y4eOHBIX 2JIeMEHTOB pa3jeJia:

1.1. KunemaTuka U [iHaMHKa.

MarepuanbHast Touka. AOCOMIOTHO TBEPAOE Teno. BEKTOpHBIM (KOOpAMHATHBIN) METO[
ONMCAaHUs OTHOCUTEJIBHOTO JBM)KCHMSI MaTepUaJbHOM TOYKH. KHHeMaTmdyeckue ypaBHEHUS U
TpaekTopusi JBUKEHHUs. CKOpPOCTh M YCKOPEHHE TOYKM KaK IPOU3BOAHBIE pajnyca-BEKTOpa IO
BpeMeHH. CKOPOCTh U YCKOpPEHHUE IPU KPUBOJIMHEWHOM ABM)KEHHU. HOopManbHOE M TaHI€HLIMAIbHOE
YCKOpeHHUS. [[BHKEHHE YaCTHIIBI 10 OKPYKHOCTH. YTJIOBas CKOPOCTh U YIVIOBOE YCKOPEHHUE, UX CBS3b
C JIMHEWHBIMM CKOPOCTSIMH M YCKOPEHHMSMHM TOuYeK Bpamatouierocss Ttena. [loctynarensHoe u
BpalllaTelbHOE ABMXKEHUS a0COIIOTHO TBEPAOTO TeENa.

3aKOH MHEPLUU U MHEPLUAJIbHBIE CUCTEMBI OTCYETA. 3AKOHBI JUHAMUKN MATEPHAIBHON TOYKH
U CHUCTEMBbl MaTepUalbHbIX TOoueK. BHemHue u BHyTpeHHHE cuuibl. LleHTp Macc (UeHTp MHEpIUH)
MEXaHUYECKON CUCTEMBI U 3aKOH €ro ABM)KCHHUA. 3aKOH COXPAHEHUs UMITyJbca. PeakTuBHas cuia.

3aKOH BCEMHUPHOIO TArOTEHUS. ['paBUTALMOHHAs IOCTOSHHAsA. ['paBUTALIMOHHOE TOJIE.
VYckopeHnue cBoOOAHOrO mnajaeHus. JIBrkeHue Ten y moBepxHocTu 3emud. IlepBas kocmuueckas
CKOPOCTb.

Cunel ynpyroctu u TpeHus. JMHamMuka BpalaTeNbHOrO ABM)KEHHS. MOMEHT CHIIbI, MOMEHT
MHEPLIMU M MOMEHT HMIyJbca. MOMEHT CWIBI OTHOCHUTEIBHO OCH. MOMEHT HMITylbCca Tena
OTHOCHUTEIIBHO OCH. YPaBHEHHE JUHAMUKHU BPAIIATEIBHOIO IBHKEHHUS TBEPAOIO TEJIa OTHOCUTEIBHO
HenoJBWKHOW ocu. KuHeTmueckass >Heprusi BpallarolIerocs Teja. 3aKOH COXpPAaHEHHs] MOMEHTa
HMITYJIbCA U €T0 CBA3b C U30TPOITHOCTBIO IIPOCTPAHCTBA.

1.2.3neprus. Pabora.

3aKOH COXpaHEHMsI U IPEBPALLICHNS SHEPTUN

DHeprus Kak yHHUBEpCallbHasi Mepa pa3nyHbIX (OpM ABMKEHUS U B3aumojelcTBus. Pabota
nepeMeHHol cuibl. Kunetndeckas sHeprus MEXaHU4eCcKOM CUCTEMBI U €€ CBsI3b C pab0oTOM BHEIIHUX U
BHYTPEHHUX CHJI, IPHJIO)KEHHBIX K CHCTEME.

ITone xax gopma mMaTepuH, OCYLIECTBISIONIAs CHUIOBOE B3aUMOJCHCTBHE MEXAY YacTHLIAMHU
BemlecTBa. [loTeHIManbHas YHEPrUs MaTEpPUAIILHON TOYKM BO BHEIIHEM CHJIOBOM IIOJIE U €€ CBS3b C
CUJIOW, JEeHCTBYIOIIEH Ha MaTepualibHyl0 ToukKy. IloHsATHe o0 rpagueHte ckalspHON (yHKIMH
koopauHat. Ilonme wnenTpanbHbIX cui. [loTeHuManbHas HSHEPrusi CHUCTEMBL. 3aKOH COXpaHEHUs
MeXaHW4YecKol sHepruu. /luccumanusi sHepruu. 3aKOH COXPAHEHUS M IPEBPALICHMS] SHEPIrUU Kak
MIPOSIBJIEHUE HEYHUUYTOKMMOCTH MaTepuu M €€ NBWKEHMS. lIpuMeHeHue 3aKOHOB COXpaHEHUs K
CTOJIKHOBEHUIO YIIPYI'MX U HEYIPYIUX TEIL

1.3.PensTuBrCTCKas] MEXaHUKA.

[Tpunuun orHocutensHocTy [anunes. [IpeoGpazoBanus [Manwies. HemneprinanbHble CHCTEMBI
orcuéra. Cunbl nHepunu. Cuna Kopuonmca. 3akoHbl COXpaHEHHs B HEMHEPUHUAIBHBIX CUCTEMAaxX
OTCYETa.

[IpyHOKIT OTHOCUTENBHOCTH B PEIATUBUCTCKON MexaHuKe. [locTynaTel crienHanbHON TEOPUH
otHocuTenbHOCTH. [IpeobpazoBanue Jlopenna. [lonarue oqHoBpeMeHHOCTH. OTHOCUTENBHOCTD JJTUH
U MPOMEXYTKOB BpeMeHHU. MHTepBa MEXy COOBITUSIMU U €r0 MHBAPUAHTHOCTH IO OTHOILEHUIO K
BbIOOpPY MHEPIHAIbHON CHUCTEMbI OTCUETA KaK IMPOSBJICHUE B3aMMOCBSI3U MPOCTPAHCTBA M BPEMEHHU.
PenstuBucTCKMI 3aKOH cllOKeHHUS cKopocTedl. PenaruBucrckuii ummynsc. OCHOBHOW 3aKOH
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PENATUBUCTCKOM TUHAMUKU MATEPUAIIBHOM TOUYKH. PEIATHBUCTCKOE BBIpaKEHUE I KUHETUYECKON
SHepruu. B3anMoCBs3b MacChl M SHEPTrUM. DHEPTrUsi CBA3U CUCTEMbl. COOTHOIICHUE MEXAY MOJTHOMN
SHEprueil M UMIYJIbCOM YacTULbl. ['paHUIBl NPUMEHUMOCTH KJIACCUYECKON (HBIOTOHOBCKOIN)
MEXaHUKH.

1.4. DnemMeHTBhl MEXaHUKU CIUIOIIHBIX CPEI.

OOmue cBoOiCTBa JKMIKOCTH M Ta3a. YpaBHEHHE pPAaBHOBECUS W JBUKEHHS >KUIKOCTH.
WneanpHas xuakocts. ['uapocratuka HecxkumaeMon xuakoctu. CTallnOHApHOE TEUEHHUE H€albHOU
KUJIKOCTH. Y paBHEeHUE bepHyruiu.

Bsskasa xugkocts. Cunbl BHyTpeHHEro TpeHus. CTallMOHapHOE TEUEHUE BA3KOM >KHMJIKOCTH.
®opmyna Ilyazeins. Popmyna Crokca. ['mapoamHaMuyeckass HEYCTOMYHUBOCTh. I[lonatne o
TypOyneHTHOCTH. J{BI)KEHHE Tell B )KUAKOCTSAX U ra3ax.

NneansHo ynpyroe Teno. Ynpyrue nedopmanuu u Hanpsokenus. 3akoH 'yka. Ilmactuueckue
nedpopmaruu. [Ipeen mpodHOCTH.

1.5. F'apmoHMYeckue KoaeOaHus 1 BOJIHEI.

Konebanus. Mexanuueckue konebanus. KuHemaTuueckue XapakTEpUCTUKH TapMOHMUYECKUX
konebanuil. J{uddepennmansuoe ypaBHeHre rapMoHudeckux koneOanuil. [IpykunHbIi, husnueckuit
U MaTeMaTU4YECKUM MasTHUKUA. DHEpPrusi rapMOHMYECKUX KojeOaHui. CrokeHue rapMOHUYECKHX
KojeOaHWi OJHOrO HampaBlIEHUs U OJUHAKOBOW 4acToThl. buenusa. CloxeHus B3aUMHO
NEePIEeHANKYISIPHBIX KojeOanuit. JnddepeHnmanbHoe ypaBHEHHE 3aTyXalolUX KOJeOaHWH U ero
pemienue. JJuddepennuansHoe ypaBHEHHE BHIHYKICHHBIX KolieOanuii. [ToHsTre o pezoHaHce.

Mexanu3m 00pa3oBaHHUs MEXaHWYECKUX BOJH B ymnpyrou cpeze. [IpooibpHbIe U mornepeyHble
BosHBI. CHUHYycOUAanbHbIe (TapMOHHYECKHE) BOJIHBI. YpaBHEHHE Oeryiiedl BOJHBI. J[IMHA BOJHBI U
BOJIHOBOE uucio0. BonHoBoe ypaBHeHue. Pa3oBas CKOpOCTb. ODHeprusi BosHbL. Bektop Ywmosa.
BonnoBoii naker. I'pynnoBas ckopocTs. KorepeHTHOCTb.

WuTepdepennys BonH. OOpa3oBaHUe CTOSYMX BOJH. Y PaBHEHUE CTOSUYEH BOJHBI U €TO aHAIU3.

Pa3nea 2. Mosekyasipuasi puznka 1 TepMOAHHAMHUKA

ey - npuoOpeTeHre TEOPETUIECKUX U MTPAKTUIECKUX HABBIKOB (PU3MUECKOTr0 UCCIIeI0BaHUS,
Ha OCHOBE 3HAHUI (PYHIAMEHTAJIBHBIX 3aKOHOB MOJIEKYJSIPHON (PU3UKH U TEPMOIMHAMUKH.

3agaum — Hay4uTh CTYJEHTA BJIaJIeTh METOJIaMH PELICHHs 3a/1a4 [0 JAHHOMY pa3fieny (PU3HKH.

ITepedyenb y4eOHBIX 2JIeMEHTOB pa3/eJia:

2.1. OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOI TEOpHUH.

TepMOaAMHAMUYECKHI U CTATUCTUYECKUI METOJIbI UCCIIEIOBaHUs. MaKkpOCKOIIMYECKOE COCTOSIHUE.
Makpockonuyeckne napaMeTpsl Kak CpeJHAE 3HAYCHHUS.

W3ompouecchl M 3aKOHOMEPHOCTH MX MpoTeKaHWs. AOCONIOTHAs TemIepaTypHas MIKaia.
VYpasuenne Knaneiipona-Meneneesa.

Mogens wupeanbHOro rasa. BbvIBOg ypaBHEHHS MOJIEKYJISIPHO-KMHETHYECKOW TEOPUH
UJCABHBIX Fa30B JUIs JaBJICHUS U €ro cpaBHeHuE ¢ ypaBHeHHeM Knanelipona-Menneneesa. CpenHss
KMHETUYECKasi JHEPrusi MOJEKyld. MOJEeKyIsIpHO-KUHETUYECKOE TOJKOBAHME TEPMOAUHAMUYECKON
TEMIIEPATYPHI.

3akoH MakcBemia Juisl pacrpeesieHuss MOJIEKYJI UIEAIbHOIO ra3a Mo CKOPOCTSAM M SHEPrUsM
TEMIOBOro JBIKeHUs. bapomerpuueckast popmyna. 3akoH bonbimana it pactpeeseHus: 4acTUIl BO
BHEIIHEM MOTEHIHaIbHOM MoJie. CpejHee YMCIo CTOJIKHOBEHUM U cpellHss JUIMHA CBOOOJHOrO mpobera
MOJIEKYII.

SBnenus nepenoca. duddysusa. Koapobunuent nuddysun. Iuddysus B razax, ;KuakocTsx U
TBEPIBIX Tenax. TeronpoBogHocTs. KoadduuuenT rermnonpoBogHocTH. TeMepaTypornpoBOAHOCTb.
BsizkocTh. KoaduireHTs! BI3KOCTH ra30B U )KUIKOCTEH.

Yucno creneHeil cBoOOAbI MOJEKYJbl. 3aKOH PAaBHOMEPHOTO pACIpEesIeHUs] SHEPruu 10
CTENeHsIM CBOOOABI MOJEKyN. BHyTpeHHss sHeprus uaeanbHoro rasa. Pabora rasa mpu M3MeHeHUU
ero o0béma. KommuectBo Ternotel. Termoémkocts. IlepBoe Havano tepmoauHamuku. [IpuMmenenue
MepBOro Hayaja TEPMOJMHAMHKU K H30IpolieccaM M aauadaTHOMY IMpolecCy HIeallbHOTO rasa.
3aBUCUMOCTD TETIOEMKOCTH UEAIBHOTO Ta3a OT BUJa IIpoLecca.
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2.2. TepMoaHAMHUKA.

O6parumblie 1 HeoOpaTuMble mporecchl. Kpyrooit mporecc (1ukin). TeraoBsie ABUTATENN U
xosoawibHble MamuHbl. [{ukn Kapuo u ero KIIJI. Bropoe Hayano tepmoanHamuku. HezaBucumMocTs
KITJI mukna KapHo ot mpuponbl pabodero Tema. DHTPOINHUS. DHTPOIHUS HICATLHOTO TOJIKOBAaHHE
BTOPOI'0 Hayajaa TEPMOJUHAMUKU.

Peanphbie rTa3pl. Cwiibl M NOTEHUMANbHAS DHEPTUs MEKMOJIEKYJSIPHOIO B3aMMOJEHCTBHUSL.
VYpaBaenue Ban-nep-Baanbca. 3orepmbl Ban-nep-Baasnbca.

TepmoanHaMuKa MOBEPXHOCTH paszeiia AByX cpeld. IloBepXHOCTHas >HEprusi U HaTSKEHUE B
xuakoctax. CmaunBanue. JlapineHue noj MCKpUBIEHHOW OBEPXHOCTBIO KUAKOCTU. KanniuisspHOCTb.

®dazosble npeBpaieHus. ®azoseie nuarpammel. Kpurnueckoe cocTosIHUE.

Kunkue Kkpucrasibl.

Pa3nen 3. DaekTpuvecTBo

Lesnu - npuoOpeTeHne TEOPETUUECKUX U MPAKTUIECKUX HABBIKOB (PM3UYECKOTO UCCIIeI0BaHUS,
Ha OCHOBE 3HaHMH ()yHJaMEHTAIBHBIX 3aKOHOB YJIEKTPOCTATUKU M MMOCTOSTHHOTO TOKA.

3agayu — HaAy4YUTh CTYJEHTA BJIAJIETh METOAAMHU PEILICHUs 3a1a4 110 JaHHOMY pa3jaeny QU3NKU.

Ilepedyenb y4eOHBIX 2JIeMEHTOB pa3jeJia:

3.1. DnekTpocraruka.

3aKkOH  COXpaHEHHUS  JJCKTPUYECKOTO  3apsnaa.  Onekrpuyeckoe  mosie.  OCHOBHBIE
XapaKTePUCTHKHU 3JIEKTPOCTATHUECKOTO MOJS — HANpPsHKEHHOCTh M MoTeHIMan. Hanpsk€HHOCTh Kak
IpaueHT noreHuuana. Pacyér anekTpocratuyeckux mojiei Meroom cyneprosuuuu. IloTok BekTopa
HanpsokéHHoctu. Teopema Octporpanackoro-I'aycca s 3JI€KTPOCTaTUYECKOTO TMOJsI B BaKyyMe.
[Ipumenenue teopembl Octporpaackoro-I'aycca k pacu€ry mosid. DJIEKTPUUYECKOE I10JIE B BELIECTBE.
CBoOosHBIE M CBsI3aHHbIE 3apsiibl B JMAJIEKTPUKAX. THUIBl JUAJICKTPUKOB. OJEKTPOHHAs U
OopueHTalMoHHas nossipuszanud. IlonspusoBaHHoCTh. JU3neKTpruecKkas BOCIPUUMYHMBOCTD BEILIECTBA.
DnexTpuueckoe cMenienue. JusaexTpuueckas IpOHUIIAeMOCTh Cpe/ibl. Beruncienne Hanps>KEHHOCTH
moJtst B AMAJIeKTpUKe. CerHeTORIEKTPUKH. DIIEKTPETHI.

[IpoBoHUKM B 3iekTpuueckoM moje. [lone BHYTpHM MPOBOJHUKA U Yy €ro IMOBEPXHOCTH.
Pacnipenenenue 3apsoB B NPOBOJHUKE. DJNEKTPOEMKOCTh YEIWHEHHOTO IPOBOJHUKA. B3anmHas
€MKOCTh JIByX NpOBOJHHMKOB. KoHJeHCcaTOphl. DHEprus 3apspKeHHBIX MPOBOJHHMKA, KOHAEHCATopa U
CUCTEMBI IPOBOJIHUKOB. DHEPrus IeKTpocTaTnyeckoro nosst. O0bEMHas MIOTHOCTb SHEPTUH.

3.2. IToCcTOSIHHBIN AJIEKTPUUYECKHH TOK.

[ToCTOSIHHBINM ANEKTPUUECKUI TOK, €ro XapaKTepPUCTHKH H YCIOBHS CYIIECTBOBAHUS.
Knaccudeckas 37eKTpOHHAsh TEOPHs JIEKTPONMPOBOAHOCTH METAIJIOB U €€ ONBITHbIE 0OOCHOBAHUS.
BeiBon 3akoHa Oma B auddepeHuuanbHOM (GopMme W3 3IEKTPOHHBIX IPEACTaBICHUM. 3aKoH
Bunemana-®panna. 3akon Oma B MHTErpasibHON opme. Pa3HOCTh MOTEHLMAIOB, JIEKTPOABUKYIIAs
cuna, HampspbkeHue. 3akoHbl Kupxroda. 3axon Jxoyns-Jlenna. DnexkTpudeckuil TOK B BaKyyMe.
PaboTta BBIXOAA 3JIEKTPOHOB M3 MeTamia. TepModJeKTpoHHas smuccusa. Tok B razax. Ilmazma.
DNeKTPONPOBOAHOCTh  3JEKTPOIUTOB. 3akoHbl Dapaned. OnekTponu3s © €ro MNpPUMEHEHHUE.
TepmoanexkTpuueckue sapieHus. KoHTakTHas pa3HOCTh MOTEHIIMAJIOB.

Pa3znen 4. Marnerusm

Heau - mpuobpereHre TEOPETUUECKUX U MPAKTUIECKUX HABBIKOB (PU3NUYECKOTO UCCIIEAOBAHUS,
Ha OCHOBE 3HAHUH (yHIAMEHTAIBHBIX 3aKOHOB 3JIEKTPOMAarHeTH3Ma.

3agauu — Hay4YUTh CTYJEHTA BJIAJIETh METOAAMHU PEILIEHUs 3a/]1a4 110 TaHHOMY pa3jieny QU3NKH.

IlepeyeHb y4eOHBIX 3JIEMEHTOB pa3jiesa:

4.1. DneKTpoMarHeTH3M.

MarnuTtHoe nosne. MarautHas MHAYKIMS. 3akoH Amnepa. MarHuTHoe 1nose Toka. 3akoH buo-
Cagpapa-Jlannaca 1 ero NnpUMEHEHHUE K pacy€Ty MarHUTHOTO ToJisi. MarHUTHOE 10Jie TPSMOJIMHEMHOTO
IPOBOJHHUKA C TOKOM. MAarHuTHOE IOJI€ KPYroBOro TOKAa. MarHUTHbIE MOMEHT BHUTKa C TOKOM.
BuxpeBoii xapaktep MarHMUTHOTO TMOJS. 3aKOH TOJHOTO TOKa (IUPKYJSIUS BEKTOpa MarHUTHOMN
MHJYKIWW) JUIs MArHUTHOTO TOJIS1 B BAKYYME U €ro MPUMEHEHHE K Pacu€Ty MarHUTHOTO MOJISI TOPOUJIa
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U JUIMHHOTO cojieHouAaa. [leficTBMe MarHUTHOTO Mojis Ha ABWXKymuikca 3apsa. Cuna Jlopenia.
JIBro>keHue 3apsKEHHBIX YacTHUI] B MarHUTHOM moJie. [IpuHIun qeicTBUsl NUKINYECKUX YCKOPUTENIEeH
3apspkeHHBIX yacTull. Oddext Xomma. MIJ[-renepatop. KoHTyp ¢ TOKOM B MarHMTHOM TOJe€.
MarnuTHsbiii notok. Teopema Octporpaackoro-I'aycca. Pabora nepemernieHus npoBOHUKA U KOHTYypa
C TOKOM B MarHUTHOM IIOJIE.

MarnutHoe 1oOn€e B BellecTBe. MAarHuTHbIE MOMEHTBI AaTOMOB. THUIIBI MAarHeTHKOB.
HamarunuenHocts. MHKpO M Makpo TOKH. OJEMEHTapHas TEOpUs [ua- W I[apaMarHerusma.
MarnuTHas BOCIPUMMYHUBOCTh BEIIECTBA U €€ 3aBUCHUMOCTb OT TEMIIEpaTypbl. 3aKOH IOJHOI'O TOKa
JUI. MarHUTHOI'O I0JIs B BemlecTBe. HanpsykeHHOCTh MarHUTHOIO 1osiss. MarHuTHas IpOHUIIAEMOCTh
cpeanl. @eppomarnetuku. OnbiTel CtosieTroBa. KpuBas HamarHmymBaHusi. MarHUTHBINA THCTEpPE3UC.
Touka Kropu. Jlomensl. CrinHOBas mpupoaa GpeppoMaraeTusma.

4.2. DnekTpoMarHuTHas HHIYKIUS U TIEpEMEHHBIN TOK.

SBnenue onekTpoMarHuTHOM uWHAYKIUU (onbiTel  Dapages). I[lpaBuno Jlenma. 3akoH
JJEKTPOMArHUTHOM HMHIAYKUMM M €ro BbIBOJ W3 3aKOHAa COXpPaHEHUs »HHepruu. SBieHue
caMOMHAYKIMU. MHAYyKTUBHOCTE. TOKM IpU 3aMBIKaHUM M pa3MbIKaHUM Lenu. SIBJIeHHE B3aMMHOU
UHAYKIUKU. B3auMHas HMHIYKTUBHOCTb. DHEPrHsi CUCTEMbl IMPOBOJHUKOB € TOKOM. OObEéMHas
IJIOTHOCTb SHEPTUU MarHuTHOro rnosis. Llenu nepemeHHOro Toxa.

OcHoBbI Teoprr MakcBeia AJisl 3J€KTPOMAarHUTHOro 1oJisl. Buxpesoe snektpuyeckoe nosne. Tok
cMelleHus. Y paBHeHus: MakcBesuia JUist 3JIEKTPOMarHUTHOTO TIOJISL B UHTETPaIbHON (hopMe.

["apMoHMUecKre >EeKTPOMAarHUTHBIE KoyieOaHUs U uX XapakrepucTtuku. [luddepenuunansHoe
YpaBHEHHUE DJIEKTPOMArHUTHBIX KoJieOaHUIl. OJEeKTpUYeCKU KojeOaTeNbHbI KOHTYp. ODHEprus
ANEKTPOMArHUTHBIX KojeOanuil. uddepeHunanbHoe ypaBHEHHUE SJEKTPOMArHUTHBIX KOJeOaHUU U
ero pemenne. JuddepeHnnaabHoe ypaBHEHHE BBIHYXICHHBIX KOJCOAHMH H €ro pelieHue.
AwmiuTyna u (asza BeIHYKIEHHBIX KoneOaHuii. Pe3onanc.

DOnexkTpoMarHuTHbe BOJHBL. (OCHOBHBIE CBOMCTBAa 3JIEKTPOMAarHUTHBIX BOJIH. BonHoBoe
ypaBHEHUE. DHEPIHsl JIEKTPOMarHuTHhIX BOJH. [loTok sHeprun. Bektop YMoBa-IlolinTuHra.

Pa3pnen 5. Ontuka. KBantoBasi pusuka

esnn - npuoOpeTeHne TEOPETUUECKUX U MPAKTUYECKUX HAaBBIKOB (PM3UYECKOTO HCCIIeI0BaHus,
Ha OCHOBE 3HaHWH (PyHJaMEHTAJIbHBIX 3aKOHOB ONTHKHU U KBAHTOBOH (PU3MKH.

3agaum — Hay4YUTh CTYJEHTA BJIAJIETh METOAAMHU PEILIEHUs 33]a4 110 JaHHOMY pa3jeny (QU3HUKH.

ITepedyenn y4eOHBIX 2JIEMEHTOB pa3jeJia:

5.1. BonHoBas onTHKa.

Wntepdepeniius cBera. KorepeHTHOCTE 1 MOHOXPOMAaTHYHOCTh CBETOBBIX BOJIH. Pacuér
MHTEP(PEPEHIMOHHOMN KapTHUHBI OT JIByX KOT€PEHTHBIX HICTOYHHUKOB. OnTHYECKast UIMHA MTyTH.
WuTepdepennys cBeta B TOHKHMX IJIeHKaX. IHTepdepoMeTphl.

Hudpaxnus csera. [punuun ['toiirenca-®penens. Meton 300 Openens. [Ipsmonuneiinoe
pacripoctpanenue cBeta. Judppaxuus OpeHerns Ha KpyriioM OTBEpCTHH U aucke. J{udpakuus
®paynrodepa Ha OAHOM e U TUPpaKIIMOHHON peméTke. Paspematomnias crmocoOHOCTh
OINTHYECKUX MPHOOPOB.

Hudpaxius Ha npocTpaHcTBeHHOH pemérke. @opmyna Bynbda-bparra. [Ipunnun
rosnorpaguu. MccnenoBanue CTpyKTypbl KpUCTAILIOB.

OnTuueckn HEOAHOPOAHAs cpena. Jlucnepcus ceeTa

Pacripoctpanenue ceera B Bemectse. ONTHUECKH HEOIHOPOAHAS cpena. Jucnepcus cera.
OO6acTi HOpMaJIbHOM U aHOMAJILHOM JUCHepCUu. DIEKTPOHHASI TEOpUs JUCTIEPCUU CBETA.

[Tornomenue ceeta. dpdexr Homiepa. M3nyuenue BaBunosa-UYepeHnkonsa.

[Tonsipuszanus cBera. EcTecTBEHHBIN U NOJIApU30BaHHBIN cBeT. [lonspusanus ceera npu
oTpakeHHHU. 3akoH bprocrepa. J[BoiiHoe myuenpenomienue. OqHoocHble kpucTaiisl. [lomsponas! n
MOJISIPU3ALMOHHBIE NTPU3MBIL. 3aKOH Maitroca.

5.2. KantoBas ¢usuka.

TenoBoe wusnmydenune. YUY€paoe teno. 3akon Kupxroda. 3akon Credana-bompimana.

Pacnpenenenue sHepruu B criekTpe aOCOIIOTHO 4€pHOro Tena. 3akoH cMmeleHus Buna. KBantosas
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runote3a u Gopmyna ITnanka. OnTuueckas nupomerpus. BuemHuii GpoTorddekT u ero 3akoHbI.
®dotonbl. YpaBHeHue OWHIITeWHa aia BHemHero ¢orodddekra. Macca m ummynbsc (poToHa.
Hasnenne cBeta. OnbiTol JlebeneBa. KBantoBoe u BoIHOBOE 00bSACHEHHE AaBlieHHs cBeTa. Dddext
Komnrona. /lnanektuuyeckoe €IMHCTBO KOPIYCKYJISIPHBIX U BOJHOBBIX CBOMCTB 3JIEKTPOMArHUTHOTO
U3IIyYEHUS.

OnbiTHOE 00OCHOBAaHME KOPILYCKYJSIPHO-BOJIHOBOI'O Jyajli3Ma CBOMCTB  BELIECTBA.
®opmyna ne bpoitna. CooTHolleHHE HEONpeAeNEHHOCTEH Kak IPOSBICHUE KOPILYCKYJISPHO-
BOJIHOBOT'O J1yaJIM3Ma CBOMCTB MaTEepHH.

BonnoBast QyHkius u e€ craTUCTUUYECKHi cMbIca. OrpaHHYEHHOCTh MEXaHWYECKOTO
nerepMuHu3Ma. [IpUHIMI OPUYMHHOCTH B KBAaHTOBOM MexaHuke. CTallMOHApHBIE COCTOSHMSL.
VpaBuenue Ulpéaunrepa st cranuoHapHbIX cocTosgHuil. CBoOoaHas wyactuia. TyHHEIbHBIN
¢ dexr.

YacTuna B OAHOMEPHOM IPSIMOYIOJIBHOM «IIOTEHIMAIBHOU siMe». KBaHTOBaHME SHEPIUM U
UMIIYyJIbca 4acTHIbI. ['apMOHNYECKUH OCLHMILIATOP.

Pa3nen 6. ®u3uka atoma, aTOMHOTO SIZIPA ¥ 3JIeMEHTAPHBIX YaCTHI

ey - npuoOpeTeHne TEOPETUIECKUX U MPAKTUIECKUX HABBIKOB (DU3MUYECKOTO MCCIIEI0BAHNS,
Ha OCHOBE 3HaHWH (PyHJaMEHTAJIbHBIX 3aKOHOB (PU3UKU aTOMa U aTOMHOTO S/1pa.

3ajauM — HAyYUTH CTYJEHTA BJIAJIETh METOIAMH PEIICHHS 3a/1a4 10 JAHHOMY pa3feny (hU3HKH.

ITepedyenn y4eOHBIX 2JIEMEHTOB pa3jeJia:

6.1. Atom.

Crpoenue aroma. OmbiTel Pesepdopma. Jluneituatsie crnektpbl atomoB. [loctynarer bopa.
Bonoponononobusie atomsl. OnbiT @panka u ['epiia.

Oneir repna u I'epnaxa. CrnuH asekTpoHa. CMHOBOE KBaHTOBOE 4Mci0. PEepMHOHBI U
0030nub1. [Ipuamun I[laymu. PacnpeneneHue 3JIEKTPOHOB B aromMe 1Mo cocTosHusAM. [loHsTue 00
DHEPreTUYECKUX YPOBHAX MOJEKyd. CHEeKTpbl aToMOB M Mousekyid. IlormomieHue, clioHTaHHOE H
BBIHYKJICHHOE u3itydeHus. [lonarue o nasepe.

6.2. DneMeHTH! GU3MKU TBEPAOTO Teja

®dazoBoe MPOCTPAHCTBO. DeMeHTapHas sueiika. [InotHocTs coctostHmit. [ToHATHE 0 KBAaHTOBOM
cratuctuke boze — OiHmTeiiHa. DoTOHHBIH U (OHOHHBIM ra3el. PacmpeneneHue (OHOHOB IO
sHeprusiM. TemnoéMkocTh kpucTauinyeckod pemérku. CBepxrekydecTb. [loHsTHE O KBaHTOBOM
cratuctuke Gepmu-/upaka. Pacnipenenenue 3JIeKTpPOHOB IPOBOAUMMOCTH B METAJLIE 110 SHEPTUAM IIPU
abcoMoTHOM HyJsie TeMmieparypbl. OHeprus ®epmu. BiusHue Ttemmeparypbl Ha pacrpezeieHue
JJEKTPOHOB. YpoBeHb depMu. BHYTpeHHASA SHEPrUs U TEILUIOEMKOCTD JJIEKTPOHHOIO ra3a B METAJLIE.
DNeKTPONPOBOAHOCTh METAJUIOB. CBEpXMPOBOIUMOCTh. MarHUTHbIE CBOMCTBA CBEPXIIPOBOIHUKA.

OHepreTudecKkue 30Hbl B KpUCTAJUIaX. Pacnpenenenne 31eKTpOHOB 110 SHEPreTUYECKUM 30HaM.
BanenTnast 30Ha ¥ 30Ha MPOBOJAMMOCTH. MeTaibl, TUAIEKTPUKUA U MOTYIpOBOAHUKU. CoOCTBEHHAas
IIPOBOAMMOCTD  IOJYNPOBOJHUKOB. KBazuuacTHIbl — 3JEKTPOHBI MPOBOAUMOCTH M JIBIPKH.
OddexTuBHas Macca >3neKkTpoHa B Kpucrtamie. [IpumecHas NpoBOAMMOCTb MOJIYIPOBOJIHUKOB.
ONEKTPOHHBIM M ABIPOYHBINA MONTYNPOBOAHMKH. KOHTakTHbIE sABIIeHUSA. KOHTaKkT 3J€KTPOHHOrO M
IOBIPOYHOTO  TONYNPOBOJHUKA  (p-N—Tepexos) ¢  ero  BOJbT-aMIlepHas  XapaKTEepUCTHKA.
DOTOINEKTPUYECKHUE SABJICHU B MOJIYNPOBOAHUKAX. JIFOMUHECHIEHIIUS TBEPABIX TEII.

6.3. AToMHOE AApO.

3apsn, pa3Mep M Macca aTOMHOro sjapa. MaccoBoe M 3aps10Boe 4ucia. MOMEHT MMITyJbca
sqpa U ero MarHuTHbIA MoMmeHT. CocraB sinpa. Hykionsl. BzaumoeiicTBue HyKJIOHOB U MOHSTHE O
CBOMCTBaxX M MPHUPOJIE SAECPHBIX CHII. Jle(heKT Macchl U SHEPTHUs CBSI3U sIpa.

3aKOHOMEPHOCTH M NPOUCXOXKJIEHuEe anbda-, Oera- M TaMMa-U3ITy4yeHUH aTOMHBIX sJIEp.
SnepHble peakMM M 3aKOHbI coxpaHeHus. Peakuus neneHus spep. LlemHas peakuust neneHwMs.
[lonste o simepHOW sHepreTuke. Peakius cuHTe3a aTtomHbIX sjaep. I[IpoOnema ympaBisieMbIX
TEPMOSIICPHBIX PEaKIUM.

6.4. DneMeHTapHBIC YACTHIIBI M (PU3NYECKas KapTHHA MHpA.

BemecTtBo u none. Mepapxus cTpykTyp Matepuu. YacTuipl 1 aHTUYACTULIBI. DJIEMEHTapHbIE
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gactuibl. KBapku, JIeNTOHBI U KBaHTHI. YeThIpe TUMA (PyHIAMEHTATBHBIX B3aUMOJACHCTBUIA: CUIIBHEIE,
3JICKTPOMAarHUTHBIE, Cla0ble W TpaBUTAlMOHHBIC. AIPOHBI. Sapa aTtomMoB. ATOMBI. MOJIEKYIIHIL.
MakpOCKOIIMYECKHE COCTOSIHHMS BEUIECTBA: Ta3bl, JKUJIKOCTH, IUla3Ma, TBEpable Tena. IlmaHeTsl.
3BE3/b1. BeniecTBo B AKCTpEMaIbHBIX YCIOBHSIX: Oelible KapiIuKu, HEUTPOHHBIE 3BE3/1bI, YEPHBIE JIBIPHI.
lanakTuku.

5. OIIeHO‘lHLIe MaTepuaJbl 10 ITMCHUIIJINHE

O1eHOYHBIC MaTEepPUAIBI IO JUCIHUILIAHE MPEICTaBICHBI B BUAC (OH/A OLEHOYHBIX CPEJICTB.
[Ipunoxenue k pabodeii mporpamme.
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5. OueHoYHbIe MATEPHAJIBI MO TUCHUILIHHE

OHGHO‘IHBIG MaTcepHralibl 10 JUCHUIIIIMHE IIPCACTaBJICHBI B BUJIC (bOH,I[a OLICHOYHBIX CPEACTB.

5. 1. Onucanue nmokasarejei u KPUTCPUEB OCHUBAHNSA TVIAHUPYEMBIX pE3yJIbTaTOB Oﬁy‘leHHH o y‘leﬁHOﬁ JAUCHHUIIINHE

KomnereHnuust Nuauxarop HaumeHnoBanue
c¢opMHPOBAHHOCTH YpoBeHb 0cBOeHUA™ I[lnannpyemble pe3y/abTaThbl 00yUeHUsI OLICHOYHOI0
KOMIIeTeHIN I cpeacrsa
3uaTh: (yHIaMEHTaIbHBIC 3HaTh: MHUHUMAIBHO JIOMYCTHMBIH  ypoBeHb | Order mo j1ab. pabote
OIIK-1. Criocoben 3aKOHB  (pm3WKM, B T.4. 3HAHWH, TOMYIIIEHO MHOTO HETPYOBIX OMHNOOK Tect
YUUTHIBATD ¢dusnueckue OCHOBBI yMeTb: MPOJCMOHCTPUPOBAHbI OCHOBHBIC yMeHMsI, | KonTponbHas paboTta
COBPEMEHHBIE MEXaHUKH;  MOJEKYJISPHYIO Toporossiii pelleHBl  THUIOBBIE  3aJadyd C  HErpyobIMH
TEHJCHIMN Pa3BUTUS | QU3UKY M TEPMOJHHAMUKY, omMOKaMH, BBITOJHEHBI BCE 33/laHMs, HO HE B
N (Y10BJ1€TBOPHUTEIHHO)
TEXHUKHU U TCXHOJIOI'MU QJICKTPUYCCTBO U MAaru€TuiM, IIOJIHOM 06BCMC
B o0JacTH OIITHKY, aTOMHYIO 5 BJIAJIETh: UMECTCSI MUHUMAJIbHBIN HA0Op HABHIKOB
TexHOC(epHOU AACPHYIO (HU3HKY; TEOPHIO H JUISL peIICHUs] CTAaHIAPTHBIX 3a]ad C HEKOTOPBIMHU
0e3011acHOCTH, METOJIbI SKCIICPUMEHTATBHBIX Heo4YeTaMu
U3MEPUTENHHON 1 UCCIIE0BaHUM. 3HaeT TBepao: YypoBeHb 3HaHUH B o0beme, | OTuer no 1ab. padore
BBIYHCITUTEIEHON YMmeThb: UCTIONH30BaTh COOTBETCTBYIOIIEM  MpOrpamMMe  TOATOTOBKH, | TecT
TEXHHKH, ¢usnyeckue  3aKOHBI IS JIOTTYIIIEHO HECKOJIBKO HETPyOBhIX OMIMOOK Konrtponbnas pabota
WHPOPMAITMOHHBIX peleHus 3aja4 B YMeeT yBepeHHO: TIPOJCMOHCTPUPOBAHBI BCE
TEXHOJIOTHI TIPU npodecCHOHANTBHON oo . OCHOBHBIC YMEHHUS, PEILICHbI BCE OCHOBHBIC 3a/1a4n
pELIeHUH THIIOBBIX JeATeIbHOCTH;  NPOBOAUTH POABHHYTLIR c HerpyObIMM OHIMOKaMH, BBINIOJHEHBI BCE
3a/1a4 B 00J1aCTH JKCIEPUMEHTAIILHBIE (xopomo) 3aaHusi B TOJHOM 0OBEME, HO HEKOTOphIE C
npodeccroHaNBHON | HCClIeI0BaHMUS. HEJI0YeTaMHu.
IEATEITbHOCTH, Baaners: METOJaMHU Biageer  yBepeHHO:  IPOJEMOHCTPUPOBAHBI
CBSI3aHHOM C 3alIUTON | peIIeHUs MHKEHEPHBIX 0a30Bble HABBIKM NPU PEIICHUH CTaHIAPTHBIX
OKpY>KaloIllei cpesbl M | 3a/1a4; MeTojaMu 00paboTKH 3a]]a4 C HEKOTOPBIMHU HEJOYETaMH
obecneyeHneM 9KCIEPUMEHTANIBHBIX Hmeet chopmupoBasieecst cucremarnyeckne | Otyer mo 1a6. pabore
Oe3omacHoCTH UCCIICIOBaHUM. 3HAHUSA: YPOBEHb 3HAHUI B 00BbEME, Tect
9eJIoBeKa. COOTBETCTBYIOILIEM IPOrpamMMe TIOATOTOBKH, 03 Konrtponbhas pabota
OIINOOK.
Boicoxmii Nmeer copmupoBaBeecs CHCTEMATHYECKOE
(oTM4HO) yMeHHe: TPOJEMOHCTPUPOBAHBI BCE OCHOBHBIE

YMEHHsI, pEeIIeHbI BCE OCHOBHBIE 3a1a4H C
OTOCIIBHBIMHA HecyIHeCTBeHHI)IMI/I
HeA0YEeTaMHU, BEITIOJHEHEI BCE 3a1aHUs B
MOJIHOM 00BEME.

11




HEA0YCTOB.

IMoxa3an cpopmupoBaBIICecs
cucTeMaTu4yecKoe BiajieHue:

MIPOAEMOHCTPUPOBAHBI HABBIKHU IIPU PELLICHUN
HECTaHJIaPTHBIX 3a/1a4 0e3 OIHOO0K U

5. 2. Onucanue mMKaJ OLeHNBaAHUA

5. 2. 1. lllkana oneHUBaHNs HA ITaNe TEKYIEro KOHTPOJIsI

dopma TeKyIIero OtcyTcTBUE YCBOCHUS [Toporosbiii [TponBunyTHI# (XOpomio) | Beicokuii (OTIIMYHO)
*
KOHTPOJIA (HM>KE TOPOrOBOIO) (YAOBIETBOPUTEINIHHO)
Brinonnenue HE BBIIIOJIHEHA UJIN BCE Pemeno 6omnee 50% 3amanus, HO Pemeno 6omee 70% BCE 3aJ]aHMs pelIeHbI 0e3

KOHTPOJIbHOM pabOThI

3aJlaHuUs PELICHBI
HENPaBUIbHO

menee 70%

3aJ1aHusl, HO €CTh OLIMOKHU

101805 (310):8

5. 2. 2 llIkajia oneHHBAHMS HA TANE MPOMEKYTOYHOM aTTeCTANMH (324€T U IK3aMeH)

®opma
MIPOMEKYTOUYHOU
aTTecTaluu

OTcyTCTBHE YCBOCHUS
(HM>XKE TOPOTrOBOTO)

[ToporoBsiii (YAOBIETBOPUTEIHHO)

[IpoaBuHYTHII (XOPOIIIO)

Bricokwii (0TIIHYIHO)

BrinonHeHne UToroBbIx
TecToB (He MeHee 15
BOIIPOCOB Ha BapHaHT)

Menee 51%

51-79%

80-90%

91% u Goiee
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5. 3. TunoBble KOHTPOJIbLHBIE 33JAHUS U1 UHbIE MAaTEePHAJIbI, He00X0AMMBbIE /1JI51 OLEeHKH
3HAHUI, YMEHH i, HABBIKOB M (MJIH) ONBITA AeSATEJIbHOCTH, XaPAKTEPU3YIOIIHUX ITATBI
(opMupoBaHUA KOMIIETEHIINH B IIpoLiecce 0CBOeHHs 00pa30BaTeIbLHOI MPOrpaMMbl

®OH/J ONEHOYHbLIX CPEACTB AJIAA TEKYIIEI'O KOHTPOJIA
KOMILIEKT 3AJAHUMH JIJISI KOHTPOJBHOM PABOTHI no aucuumninne

CryneHTy npeJiararoTcsi BApHaHTbl KOHTPOJIBHBIX paboT, BKIIOYArONIne NsaTh 3aaaHuii. Homep
BapHaHTa KOHTPOJBHOW paboTHl ompeaessieTcs mpenojaBareieM. TeMaTHKa KOHTPOJBHBIX pPadoOT
chopMUpOBaHa MO MPUHIUIY COUETAHUS Pa3AeNoB NUCUUIUIMHBL. Hamncanuio KOHTPOJIbHOU paboThI
JOJDKHO TPEANIECTBOBATh M3YUEHHE JICKIIMOHHOTO MaTepualla, BHIIOJIHEHNE Ja0b0opaTOpHO paboThl 1
B IIPOLIECCE CAMOCTOSTENbHOM paboThl. [[Isi yCHEemHOro BBIMOTHEHHUS KOHTPOJBHOW paboThI
HE00XO0IMMO 03HAKOMUTBCS C JTUTEPATYpOil, CIUCOK KOTOPOU JaH B pazzaeine 6 pabodeld mporpamMmmbl
«IlepedyeHb OCHOBHOU U JOTIOJTHUTEIHHON JTUTEPATYPHI».

BAPUAHT

3amaua 1. Temo OpoIIEHO MO YIJIOM K TOPU3OHTY TaK, YTO €r0 PAIMyC BEKTOP M3MEHSETCS 10
P_al N
3akoHy: I =3tl + (3t —2t°) J . OnpeaenuTs JaabHOCTH MMOJIETa TEa.

3anpaua 2. I'a3 B 3akpbeiToM cocyne Harpenu oT t; = 10 °C go t; = 50 °C. Bo ckoabpko pa3 BO3pociio
aBJIeHue rasa’?

3amaua 3. Onpenenuts eMkocTh C KOHAGHCATOPa, COCTOSIIETO U3 IBYX IapukoB quamerpom d = 0,01
M, [IEHTPBI KOTOPBIX HaXOIATCS B BO3ayXxe Ha paccrosauu | = 0,20 M Apyr OT Apyra, MPHHSB, 4TO
3apsi/ibl Ha MX TIOBEPXHOCTSX pacIpeesieHbl pAaBHOMEPHO.

3agaua 4. J[pa IIMHHBIX MPSIMBIX MapaJUIeIbHBIX TPOBOJHUKA C OJIMHAKOBO HATPaBICHHBIMU TOKaMH |1 =
2 Awul, =4 A pacnonoxensl Ha paccrosaud d = 10 cm apyr ot apyra. OnpeneiauTs MarHUTHYIO
UHAYKIHIO B B Touke, Jexalieil B cepeinHe OTpe3Ka MPsSIMOM, COETMHSIONIETO MPOBOIHUKH.

3apaua 5. Ha mudpakmmonnyio pemietky, coaepkanryto N= 250 mTpuxoB Ha MIJUTUMETp, Majgaet
HOpPMaJIbHO Oelnblii CBET, a 3aTeM IMpOelUpYyeTcs MOMEIIEHHOW BOMM3M PElIeTKd JMH30M Ha DKpaH.

PaccrosiHue ot nuH3bl 10 3kpaHa L= 1,2 m. ['panuiel BUAUMOro cnekrpa: ﬂ'xp: 0,780 mxm u A; =

0,400 mxM. OnpenenuTs MUPUHY CIEKTPA IEPBOTO MOPSAKA HA dKPAHE.
3agaya 6. CKOJBKO SHEPrUM OCBOOOIUTCS MPU COEAMHEHUU OJHOTO MPOTOHA U JIBYX HEUTPOHOB B
aTOMHOE A]1p0?

5. 4. ®OHJI OUEHOYHBIX CPEJICTB JJ151 IPOMEXYTOUYHOM ATTECTAIIUM

KOMIIJIEKT TECTOB nnst npoMesKyTOYHOM aTTecTaluHu (IK3aMeH)
10 JMCHHUIIHHE
B TperpeMm cemecTpe K3aMeH IMPOBOAMTCA B BUIE UTOrOBOrO TecTa. [l BBHIOJHEHUS TECTa
otBoauTCcs 60 MUHYT.
IIpumepHBIe 321aHUSA HTOTOBOIO TECTA

1. Kakas u3 popmyit orpeiesisieT MTHOBEHHYIO CKOPOCTh?

Ar AP dF § ds
A. <1)> = Xt . 8 = AI!TOE = E ' B. 8 = Y I'.v= E ; . Cpenu mipeioKeHHBIX BAPUAHTOB HET BEPHOTO.

2. BBICTPOTY H3MEHEHHUS CKOPOCTH 10 HATIPABJICHHIO XapaKTEPHU3YET:
A. TaHTeHIManbHOE yCKopeHue; b. HopmanbHoe yckopenue; B. monHoe yckopenue; I'. nepemenienue tena; /.
CpeIy NMPEATOKEHHBIX BAPHAHTOB HET BEPHOTO.
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3. JIuck Bpam@aercst BOKPYI CBOEH OCH. 3aBHCHMOCTH yIJIa MOBOPOTa qucKa oT Bpemenu: ¢(f) = 3t + 5t%,
YTII0Basi CKOPOCTh IMCKa Yepe3 3¢ 0T MOMEHTa Hadana ABMKEHUS paBHA:
A. 3 pan/c; b. 144 pan/c; B. 138 pan/c; I'. 15 pan/c; [. cpenu npeyioxKeHHBIX BAPUAHTOB HET BEPHOTO.

4. Kakas u3 TpeIIOKEHHBIX (OPMYJI COOTBETCTBYET Ooiice 0OmIel (OPMYIHPOBKE BTOPOTO 3aKOHA
HrroTona?

2
A.F=uN; b. E = 3—? B.F=m v T E = mg ; A. Cpenu peioskeHHBIX BAPHAHTOB HET BEPHOTO.
r

5. TlpoBeaute cOOTBETCTBHS B (hOPMYJIax CBSI3H MEX/1y BEJIMYNHAMH, OMUCHIBAIOIIUMHE MOCTYIATEIBHOE U
BpalaTeIbHOE IBIKEHHE M0 OKPYKHOCTH paanyca R:

A. AS 1. wR

B. a, 2.¢R

B. &, 3. ApR

I.a 4. w*R

I. v 5. RVe* + o'

6. HuepuuoHHBIE CBOMCTBA TEN B OCTYNATEILHOM JBHKEHHU XapaKTEPU3YET
A. Bec; b. cuna tpenus; B. macca; I'. MoMeHT unepuuu; . ummnyssc.

7. K nuccumaTuBHBIM CHJIaM OTHOCSITCS:
A. cuna Tspkecty; B. cuna tpenus; B. cuna ynpyrocty; I'. cuiia BCEeMUPHOTO TSTOTEHHUS;
J1. cuna conpoTUBIIEHUS BO3yXa.

8. Kunernueckast Heprust onpeiesiercs no hopmyie:

2 2
A. E:%;B. E=mgh;B. E=FS;T. E=0

s I E=Nt.

9. MoMeHT HHEpPIIUK MAaTEePHATBHOM TOYKH OTIPEIEIISETCS 110 (hopMyJIe:

2
A.I:mrz; B. I=1 +md2; B.I:M; l“.I:m
c £ 3

. 7T
10. MarepuansHast TOYKa KOJIEOIETCS COMNIACHO YPABHEHHIO X = O Sln(g + 5) cM.

[lepuon xonebanmii pasen: A.6¢; Bb.4c; B.3c; T.12c¢

11. MaxkcumanbHOe CMEIEHHE TOYKH OT MOJIOKEHHS PABHOBECHS B KOJIEOATEIHHOM MPOIECCE — ITO ...
A. avmutyaa;  b.yacrora; B. mepuon; I. dasa.

12. Tsepmoe Teno, coBepliaroiiee IOJ IECHCTBHEM CHJIBI TSHKECTH KOJICOAHHsS BOKPYT HEIOABIIKHOM
FOPU30HTAIBHOU OCH, IPOXOASAIIEH YEpE3 TOUKY, HE COBIIAJAIOLIYIO C LIEHTPOM Macc Teja — 3TO. ..
A. MaTeMaTuueckuit MasTHUK; b. pusnyecknii masTHYK; B. Ipy>KUHHBIA MasTHUK;
I'. xonebaTenbHBIN KOHTYP.

13. Tapmonuueckoe koneOanue 3amano ypasHenueM X = ASin(at + «). Kakas dopmyna onpenenser
KUHETUYECKYIO SHEPTUIO 3aJaHHOr0 Kosiebanus E, =...?

mw2A2 252

A. (M2 A2sin? (ot +a))/2; B. , .g. ¢

cos2 (ot + @) ; . Acos(at + «x)

14. PeanbHblii Ta3 MOKHO CYMTATh MAEATBHBIM IIPH. ..
A. Hu3KOM naBieHun; b. Beicokoil Temneparype; B. manom o6beme; I'. 60ib1110# MOJEKYIAPHOI Macce;
. HU3KO! BIAXKHOCTHU.

15. B coorBeTcTBUH ¢ 0OCHOBHBIM ypaBHenrneM MKT npoussenenue nasienus (p) u oobema (V) paBHO:
14



A.312«T: B. %(EQN : B. kT/Nj; I.RT/M; JI. VRT.

16. YcTaHOBUTE COOTBETCTBUE:

Buo 2azosoeo npoyecca: Yenosue npomexanus npoyecca (015 0annol maccol 2aza):
1) wu30oTEpMUYECKUIi TIpOLIECC A. p=const
2) W30XOPHUYECKHI IIPOIECC B. Q=0
3) u300apHUECKIIi TIPOLIECC B. V=const
4) anuabaTHBIH TpoIece . T=const

17. Cuna BHyTpeHHETO TpEeHHs MEXIy claosMu skuakoctd F=2 H. Ilpu yBenuuenun B 2 pasa rpaadeHTa
CKOPOCTH U YMEHBIIICHUH B 2 pa3a IUIONIa/IU CJIOEB CHUJIa BHYTPEHHETO TPEHUSI CTAaHET PaBHOM:
A. 1H; b. 2H; B. 4H; I'. 8§H.

18. BCJ’II/I‘H/IH&, KOJIMYECTBCHHO XapaKTCPpU3yrolad CIIOCOOHOCTh HA3JICKTPU30BAaHHBIX TEJI OKa3bIBATb
DJICKTPUYCCKOC BO3JICHCTBHE Ha Apyrue T€jla W MNOABCPrarbCd CaMHUM 3STOMY BO3I[€I>'ICTBI/IIO,
Ha3bIBACTCA. ..

19. Tlome3ysicb MPUHIMIIOM CYNEPNO3ULMU  TIOJIEH, Al
OIIpEe/IeNINTE HAaIpaBJICHHE BEKTOpa HANpPSHKEHHOCTH @ @
pesynpTHpyromero mnons B Touke C, ecnu moine
CO3/1aHO PaBHBIMU 110 MOYJIIO 3apsilaMu. fe

4 . 2
A.2. B.4. B.1. T.3. /.5
20. HanpsokeHHOCTH depe3 MOTEHIHAad MOXKET ObITh V3

BBIPKEHA CIIEAYIOMUM 00pazoM: E =
A. qo(p, —9,): B. (9, —9,); B.gq,; I'. (-grad ¢); A. Cpeau npeanoKeHHbIX BAPHAHTOB HET BEPHOTO.

21. Jlns  ompezeneHHss HANPSHKEHHOCTH  AJIEKTPOCTATHYECKOTO IMOJIAI  PABHOMEPHO  3apshHKEHHOM
0ECKOHEYHOH MJIOCKOCTH B BAKyyMe HCIIONB3YeTCs Clleayomas popmya:

AE=ole: b E=—— 3. pE-—t Gppe- L T e- 2

dngy r? 4zes, R 27gy T 28,

22. 9J'I6KTpI/ILI€CKI/IM TOKOM Ha3bIBACTCHA. ..
A. xaoTuuHoe JABUKCHHUEC YaCTHIL, b. HaIllpaBJICHHOC JIBWXCHUC MOJICKYII; B. YHOOPAAOYECHHOC AOBHKXCHHC
3apSKCHHBIX YaCTUIL; F) moboe MMPOU3BOJIBHOC ABUKCHUC IDJICKTPOHOB; Il) cpeau MpeIOKCHHBIX BAPUAHTOB
OTBCETOB HET BEPHOTIO.

23. Pabota Toka onpeensercs kak dA = ...
P
A. Udg; B. IUR; B. Tdt : T. I°R; JI. cpe/iu Ipe/IIosKeHHBIX BAPHAHTOB OTBETOB HET BEPHOTO.

24,

3armmmmte 1 npaBuino Kupxroda mist y3na A u 2 npasuio st koutypa ABC/I.

&

A I B

LA |
\2‘< I3,4 ;ﬁ—z—' €
o fg TS

25. TpI/I OAWHAKOBBIX COHNPOTUBJICHUSA COCAUWHCHBI JBYMS criocodamu. OHpC,Z[eJ'H/ITL, B KakKOM cJjydac

COTMpoTHBJIeHHE 1lenH OonbIre. Ha ckombko?
—
/’L" cbﬁ/ / I:l \ Gl
— -+
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6. MaTepuaibHO-TeXHUYECKOE U Y4eOHO-MeTOoIn4YecKoe obecneyeHne TUCIUMIUHBI

6.1 [lepeyeHb y4e6HO-METOAUYECKOT0 06ecrieYeHHUs M0 AUCHUIIMHE

ABTOp, Ha3BaHUE, MECTO U3JaHUS, U3/1aTEIbCTBO, TOJ U3/1aHUs, KOJIUYECTBO CTPAHULL, PEKUM
JocTyna

dusnka: MeTO,Z[I/I‘IeCKI/Ie YKa3aHuA 110 U3YUCHUIO JUCIHUIIJIMHBI U 3aaHUs JTJIsA KOHTpOJ’IBHOﬁ
pabotel / PTA3Y; Coct. I'.I'. PamazanoBa M., 2019. 34 c.
http://portfolio.rgazu.ru/pluginfile.php/86068/mod_resource/content

@usuka. M3yuenne cBOOOAHBIX KosiebaHui mnpyxunHoro wmastauka. / PT'A3Y; Cocr.
I'.I" Pamazanosa — M.,2012.
http://portfolio.rgazu.ru/pluginfile.php/41577/mod_resource/content

®uzuka. M3yueHue BpalaTENbHOIO IBM)KEHHS TBEPAOrO TENa M ONpEACICHHE MOMEHTA WHEPLUU
maxoBuka / PTA3Y; Cocrt. a.T.H., nmpod. M.M.MaxmyTtoB, accuctent I'.I'. Pamazanosa, 2012. 20 c.
http://portfolio.rgazu.ru/pluginfile.php/41571/mod_resource/content

®usuka. Omnpenencuue oTHoueHus Terioemkoctd Cp/CV meToaoM  amnabaTuvdeckoro
pacmupenus. /Poc. roc. arpap. 3aou. yH-T; Coct. JLI'. HaBpysosa, I'.I'. PamazanoBa—
M.,2012. http://portfolio.rgazu.ru/pluginfile.php/41583/mod_resource/content

dusuka. Usamepenne temmepatypbl Tepmonapoii /PTA3Y; Cocr.: Cumasukud A.A., CuMASHKAHA
E.E.. M., 2012.
http://portfolio.rgazu.ru/pluginfile.php/41583/mod_resource/content

®dwusuka. M3ydenue nenu nepemerroro toka. / PLA3Y; Cocr. I'.I'. Pamazanosa — M.,2012.
http://portfolio.rgazu.ru/pluginfile.php/86093/mod_resource/content

®usnka. Onpenenenne nHAYKTUBHOCTH Kartymku. / PCA3Y; Coct. M.M. Maxwmyros, I'.I.
Pamaszanosa — M.,2012. http://portfolio.rgazu.ru/pluginfile.php/86074/mod_resource/content

Ouzuka. OmnpeneneHre KOHLEHTPAIMKM pacTBOpa caxapa IO yriy BpalleHHUs IUIOCKOCTH
nonspuzanuu ceeta. / PTA3Y; Coct. JL.I'. HaBpy3oga, I'.I'. Pama3zanoBa— M., 2012.
http://portfolio.rgazu.ru/pluginfile.php/86081/mod_resource/content

®uszuka. OmnpezeneHne TOPU3OHTAIBHOM COCTABIAIOIIEH BEKTOpa MarHUTHOW HMHAYKLUU
marautHoro nois 3emmn. / PCA3Y; Coct. M.M. Maxmytos, I'.I'. PamazanoBa — M.,2012.
http://portfolio.rgazu.ru/pluginfile.php/86075/mod_resource/content
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duzuka. Onpez[eneHI/Ie OCBCIHICHHOCTHU MOBCPXHOCTHU C ITOMOLIBIO CEJICHOBOTO Q)OTOBHGMCHTB..
/ PTA3Y; Cocrt. JI.I.HaBpy3osa, I'.I'.PamazanoBa — M., 2012.
http://portfolio.rgazu.ru/pluginfile.php/86084/mod_resource/content

11

®dusnka. I'paynpoBka MOHOXpOMATOpa U OIpeiesieHUe JJIMH BOJIH criekTpa rasa. / PI'A3Y;
Cocr. I'.I'.PamazanoBa — M.,2012.
http://portfolio.rgazu.ru/pluginfile.php/86097/mod_resource/content

12

®dusnka. Meronndeckue pazpaboTKH MO 00pabOTKe pe3yabTaTOB M3MEPEHUM U OLEHKE UX
MOTPEIIHOCTH NPH BBIMOJIHEHUH J1abopaTOpHOro mpakTukyma. /Poc.roc. arpap. 3ao4. yH-T;
Cocrt. Cumasgukun A.A., Cumasakuaa E.E. — M.,2012.
http://portfolio.rgazu.ru/pluginfile.php/41572/mod_resource/content

6.2 IlepeyeHb y4eOHBIX U3AAHNI, HEOOXOAUMBIX JIS1 OCBOCHH S TUCHUIITTHHBI
DNeKTpOHHBIE yUeOHbIC U3IaHUS B JIEKTPOHHO-OMOMHoTeuHbIX cuctemax (9bC):

Ne
/o

ABTOp, Ha3BaHUE, MECTO
W3IaHUS, TOJT H3TaHUS, Ccpuika Ha yueOHoe m3ganue B ObC
KOJIMYECTBO CTPAHUIL

OcHoBHAaA
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Bbapcyxos, B.1. ®u3uka. Bonnosas
Y KBaHTOBAsI ONTHKA : yaeOHOe
noco6ue / B.U. Bapcykos, O.C.
Hmutpues. — TamboB : U3a-Bo
®I'bOY BIIO «TT'TVY», 2012. — 132
c

http://window.edu.ru/resource/054/80054/files/barsukov.pdf

[lepnun E.1O., Bapransu T.A.,
®enopor A.B. dusuka TBEpAOTO
Tena. ONTHKA TOIYIPOBOTHUKOB,
TIUDIIEKTPUKOB, METAJUIOB. Y4eOHOE
nocodue. - CI16: CII6I'Y UTMO,
2008. C. 216.

http://books.ifmo.ru/file/pdf/277.pdf

O.C. bapcyxos, B.U. ®uzuka.
DNEKTPUYECTBO U MAarHETU3M !
yueoHoe nocobue / B.J. Bapcykos,
O.C. Amutpues. — Tam60B : U31-Bo
Tamb. roc. TexH. ya-Ta, 2009. — 252
C.

http://window.edu.ru/resource/244/68244/files/barsukov-a.pdf

I[OHOJ'IHI/ITGJ'ILHEUI

Uyxpuii, H.U, ®uznka Y.1.
MexaHuKa, MOJIEKYJISIpHast GU3NKa U
TEPMOAMHAMUKA: Y4eO0.- METO/.
nocobue / H.W.Uyxpwuid,
A.l.lyposa. — Bnagusoctok: 1U3n-
Bo JIBI'TVY, 2006. — 109 c.

http://window.edu.ru/resource/121/45121/files/dvgtu71.pdf

Tomnonsckasg H.H., Tononbckuit B.T'.
DneKTpoMarHeTu3M: Y4deOHoe
nocobue. — Uensouuck: Uzn-so
IOVYpl'Y, 2003. — 73 c.

http://window.edu.ru/resource/028/57028/files/EM2.pdf

6.3 IlepedeHb 2JIEKTPOHHBIX 00Pa30BaTeIbHBIX PECypcoOB

Ne
n/
n

pecypc

DJ1eKTPOHHBII 00pa3oBaTeIbLHBII Hoctyn B JOP (ceTh UHTEpHET, T0KATBLHAS CETh,

aBTOPH30BaHHBII/CBOOOAHBIN 10CTYN

Iukn BUIEO JISKIUH 110 (GU3UKE

1 | ®usnueckas kKapTHHA MUpPa https://videouroki.net/blog/vidieourok-fizichieskaia-kartina-
mira.html
2 | Ilpumenenne  mepBoro  Hauana | https://videouroki.net/blog/vidieourok-po-fizikie-
TEPMOJMHAMHKH K H30IIPOIIECCaM primienieniie-piervogho-nachala-tiermodinamiki-k-
izoprotsiessam
3 | PagnoaktuBHOCTh. Mozenu atomos | https://videouroki.net/blog/vidieourok-po-fizikie-
radioaktivnost-modieli-atomov
4 | octwkenuss Poccum B mokopenuu | https://videouroki.net/blog/dostizhieniia-rossii-v-pokorienii-
KOCMOCa kosmosa
5 | OcHOBHBIE dopmysel | https://videouroki.net/blog/videourok-osnovnye-formuly-i-
1 METOINYECKHE pexomenparuu | Mmetodicheskie-rekomendatsii-po-resheniyu-zadach-na-osnovy-
[0 pelIeHNI0  3ajad  Ha ocHospl | termodinamiki
TEPMOJIMHAMUKHU
6 | Ctpoenne atomHoro siapa. Saepusie | https://videouroki.net/blog/stroenie-atomnogo-yadra-
CHJIBI yadernye-sily.html
7 | Ckopocte mpu mpsmoauHerHoM | https://videouroki.net/blog/skorost-pri-pryamolineynom-
PAaBHOYCKOPEHHOM JIBUKCHHH TeJIa ravnouskorennom-dvizhenii-tela
8 | dusuueckue Bennunubl. M3mepenwne | https://videouroki.net/blog/fizicheskie-velichiny-izmerenie-
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¢busnueckux BeamuuH. Tounocts | fizicheskikh-velichin-tochnost-i-pogreshnost-izmereniy
U IIOTPEIIHOCTh U3MEPEHUN

9 | CBobOomHBIC U BeIHYXAeHHbIe | https://videouroki.net/blog/svobodnye-i-vynuzhdennye-
Kone6aHus kolebaniya

10 | Kunervka 1 IMHAMUKA MaTepUATBHOM http://botaniks.ru/videourokfizikal.
TOYKH

11 | OcroBHoe  ypaBHenwe  auHamukk | http://botaniks.ru/videourokfizikall
BPAIIATE/IHHOTO JIBUKCHISI

12 | Tunpocrarvika 1 apoCTaThKa http://botaniks.ru/videourokfizikal7

13 | Crempanbnast Teopust otHocuTenbHocT | hitp://botaniks.ru/videourokfizikal4

14 | Vimmynee 1 sHeprust B pestuBrCTCKoi | http://botaniks.ru/videourokfizikal6
MEXaHHKe

6.4 CoBpeMenHble npodeccHOHATbHBIE 0a3bI JTAHHBIX, MH(OPMAIMOHHBIE CIIPABOYHbBIE CUCTEMbI
U JINIIEH3HOHHOE NIPOrpaMMHoOe o0ecrevyeHune

CoBpemMeHnnble npodecCHOHATIbHBIE 0a3bl JAHHBIX

https://rosstat.gov.ru/ - ®enepanbHas ciyx6a rocy1apCTBEHHOW CTaTUCTUKH.

https://cyberleninka.ru/ - nayunas snekTponHas 6HOIMOTEKa OTKPBITOrO moctyma (Open Access).

http://link.springer.com/ - momHOTeKCcTOBas KoJUIeKiusi (0a3a JaHHBIX) OJIEKTPOHHBIX  KHHUT
n3naTenbcTBa Springer Nature.

http://fcior.edu.ru/ - ®eaepanbHBIil HEHTP HHHOPMAITMOHHO-00PA30BATEIBHBIX PECYPCOB.

https://agris.fao.org/agris-search/index.do - MexayHapoaHas WH(GOPMAIMOHHAS ~ CHCTEMA 10
CEIIbCKOXO3IHCTBEHHBIM HayKaM U TEXHOJIOTHSIM.

http://window.edu.ru/ - Hudopmammonnas cucrema «EquHOE OKHO IOCTyma K 0Opa3oBaTelbHBIM
pecypcam»

HNudpopMannmoHHbIe CIPABOYHbIE CUCTEMbI

1.MudopmarorHo-cripaBounas cucrema «I'apant». — URL: https://www.garant.ru/

2 .Nudopmarmonno-cripaBouHas cucrema «Koncynaprant [Inroc». — URL: http://www.consultant.ru/

JIu1eH3HOHHOE IPOrpaMMHOe ol0ecreyeHue

Microsoft Office (Access, Excel, PowerPoint, Word u T. 1),

OpenOffice, Jlronuke (OecruiaTHOE IPOrpaMMHOE 00ECIIEUSHHE IITMPOKOTO Kilacca),

crcTEMa JUCTAaHIMOHHOTO 00yuenus Moodle (Www.edu.rgazu.ru),

Bebunap (Adobe Connect v.8, Zomm, Google Meet, Skype, Mupanonuc), nporpaMmMHoe obecrieueHe
3IIEKTPOHHOTO pecypca caiira, imodas ObC AgriLib u Buneokanan PI' A3V (http://www.youtube.com/rgazu),

aHTUBUpYCcHOE nporpamMMHoe obecnieuenre Dr. WEB Desktop Security Suite.

6.5 IlepeyeHb y4eOHBIX ayIMTOPHIi, 000PYIOBAHUSI H TEXHHYECKHX CPeCTB 00y4eHMsI

HaumeHoBaHue
Ilepeyenn
IIpennazHayenue Kopmyca,
o0opynoBaHus (B T.4. BUPTyaJbHble AHAJIOTH) U
noMeleHust (ayAuTopuu) Ne nomemenus
TEXHUYECKHX CPEeICTB 00yUeHus!
(aynuropun)
Jliist 3aHATHHN JIGKIIMOHHOTO | Y4eOHbIi Y4eOHo0-1a00paTOPHBIN KOPITYC.
THIA Jla60paTOpHBII71 KOpILyC Kab6. 201. Yuebuas AyaAUTOpHUA JJIA ITPOBECACHUA
No 203. 205. 401.403 JIEKIUOHHBIX 3aHATHH (TOTOYHAs).
CrenpanusupoBaHHast MeOeb, Ha0op
JIEMOHCTPAIIMOHHOT0 000pyaoBanus mpoekTop BENQ
MPG61SP, skpan Ha croiike pynonnsiii CONSUL
DRAPER
st nabopaTopHbIxX 3aHsATHH | Y4ueOHBIiH Y4eOHo-1a00paTOPHBIA KOPIIYC.
naboparopaerii kopnyc | Kao. 208. Yuebnast ayxuropust 1uist 3aHsTHIA
No 208. Ne210 JIEKIIMOHHOTO THUIIa, CEMUHAPCKOI0 THIa
’ (ceMuHapBI, MPAKTUYECKUE 3AHATHUS, TPAKTHKYMBI,
na0opaTopHble paboThl, KOJUIOKBUYMBI), IS
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https://rosstat.gov.ru/
https://cyberleninka.ru/
http://link.springer.com/
http://fcior.edu.ru/
https://agris.fao.org/agris-search/index.do
http://window.edu.ru/
https://www.garant.ru/
http://www.consultant.ru/
http://www.edu.rgazu.ru/
http://www.youtube.com/rgazu

MIPOBEICHUS TPYNIIOBBIX KOHCYJIbTAIMH U
HWHAWBUAYaTBHON paboThl 00y4YaBIIUXCS C
MearormdecKuMH paOOTHUKAMH, JUIS TIPOBEICHHS
TEKYyLIeTo KOHTPOJIS U IPOMEKYTOUHOH
arrecranuu. JlabopaTopHbIe YCTaHOBKH:
«M3ydenue 1enu nepeMeHHOTo TOKay;
«Onpenenenne ropu30HTATBHON COCTABIISIONIECH
BEKTOPa MHAYKIIMK MarHUTHOTO OIS 3eMIT»;
«Onpeznenenne oTHOIIEHHs Termoemkocteit Cp/Cv
BO3JlyXa METO/. ainadaTHIECKOTO PACIIUPEHU;
«W3yueHne BpalaTenbHOTO ABHKEHHS TBEPAOTO
Tella U ONpe/IesIeHue MOMEHTa MHEPLIUH MaXOBHKaY;
«M3y4yenne cBOOOAHBIX KOJICOAHHA TTPYKHHHOTO
MasiTHUKa»; «/3MepeHne Temrneparypsl
TepMonapoi»; «OnpeneneHne HHAYKTUBHOCTH
KaTymku»; «OnpeaeracHrne KOHICHTPAUH caxapa
TI0 YTIIy BPALICHUS TUIOCKOCTH MOJISPH3ALIII;
«OmnpeneneHne 0CBEIeHHOCTH HOBEPXHOCTH C
TIOMOIIIBIO CEJIEHOBOTO (POTOIIIEMEHTaY;
«['pamynpoBKa MOHOXpOMATOpA U OIpeCICHHE
JJIMH BOJIH CIICKTpa rasa»

Jlna 3auamuii 1eKyuoHHo20 V4eOHbIit Y4eOHO0-1a00paTOPHBIN KOPITYC.

muna, cemunapcrozo muna | 1A60PaTOPHEII KopIryc Kab. 201. Yuebnas ayJIUTOPHS TSl MPOBE/ICHUSA
No 201.203 205. | IEKUMOHHBIX 3aHSATHI (IIOTOYHAS).

- 1 i) )

(cemunapyl, npakmuveckue 217 401403 CrienmanusupoBaHHas Meberb, Habop

3aHAMUSL, NPAKMUKYMbL, Ui JIEMOHCTPaIMOHHOTO 000pyaoBanus mpoektop BENQ

1abopamophvie pabomoi, MPG61SP, skpan na croiike pynonnsiii CONSUL

DRAPER

KOJLLOK8UyMbl), 05

nposeedenus epynnoeuix

KOHcynbmayuil u

UHOUBUOYANBHOU pabombl

obyuasuiuxcs ¢

neoazo2uueckumMu

pabomuuxamu, OJis

nposedenus mexyuezo

KOHMPOJIA U

NPOMEINCYMOUHOU

ammecmayuu.

Jlna camocmosamenvHol VyebHo- yqe6HO-aI[MI/IHI/ICTpaTI/IBHI)II71 KopIIyC.

padomui aIMHHHACTPATHBHBIH HOMemeHI/{e IUIsL CAMOCTOSITEIbHOM PaOOTHI.
KOpIyC UwnranbHbId 3251 OUOTUOTEKH: TIEPCOHATBHBIC
TMomermenue s KomnbioTeps! 11 mt. Beixon B MHTEpHET, AOCTYH B

. 3JIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaATENbHYIO

CaMOCTOSITETTLHON

paboTsl. YnTansHBIN 321

Cpelly YHHUBEpPCUTETa

Y4eOHO-1a00paTOpHBINA KOPITYC.
[Momemenue it camoctosiTensHOM padoThl. Kab.

320. Crennanm3upoBaHHasi MeOesTb, Habop
JIEMOHCTPAIMOHHOTO 000PYA0BaHMs, MIEPCOHATHHBIE
KoMIibroTeps! 11 mtT. Beixoa B MHTEpHET, 1OCTYH B
3JIEKTPOHHYIO HH()OPMAITMOHHO-00Pa30BaTEIbHYIO
Cpelly YHUBEpCUTETA
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YueOHO-aAMUHUCTPATUBHBIN KOPIIYC.
Kab6. 105. Yaebnas aymuropus il yIeOHBIX

3aHATUN 00YYArOIIMXCS M3 YUCIIa UHBAIUIOB U JIHI
¢ OB3. CnenmammupoBanHas MeOemb, Habop
JIEMOHCTPAIMOHHOTO 000PY/I0BaHHSI.
ABTOMaTU3MPOBAHHOE pab0UYee MECTO JJIs
HWHBAITAIOB-KOJIICOYHIUKOB C KOPPEKIIMOHHOM
TEXHUKON ¥ MHAYKIMOHHOHN cucteMoil DnCuc 290;
ABTOMAaTH3MPOBAHHOE pabodee MECTO IS
CIaOOBHIATINX U HE3PSIIUX MTOJTH30BATENICH CO
CTallMOHAPHBIM BuAcoyBeaununurenaem InCuc 29
ON; ABTOMaTH3UPOBAaHHOE paboyee MECTO IS
CITA0OBUIAIIVMX U HE3PSUYMX TOJIH30BATEICH C
MopTaTUBHBIM BHcoyBeamuutenem InCuc 207 CF,;
ABTOMaTH3HPOBAHHOE pabovee MECTO IS
CITA0OBUIAIIMX U HE3PSUYMX T0JIb30BATEICH C
yutaromei MamuHon O1Cuc 207 CN; AnmapaTasrit
KOMIUIEKC ¢ (PYHKIIMEH BUACOYBEIUUCHUS U YTCHHUS
JUTSE CTa00BUSAIIUX U HE3PSIYUX MOJIb30BaTEICH
OnCuc 207 OS.
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