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1 Inannpyemble pe3yabTaThl 00yUeHUsI 0 JUCIHUIJINHE, COOTHECEHHbIE C YCTAHOBJIEHHBIMH B
OITOII BO vHauKaTOpaMHu J0CTHKEHUSI KOMITeTeH NI

1.1 llepeyens KoMHIeTeHI M, (POPMHUPYEMBIX YUeOHOI JMCIUIIIHHON

NHaukaTopbl JOCTHKEHUS KOMIIETCHIMH
Ilnanupyemble pe3yJibTaThbI 00y4eHUs!
ObmenpodeccnoHaAJIbHAS KOMIIETEHI[USA
OIIK-2. Cnocoben npuauMath | OIIK — 2.1 3HaeT OCHOBBI Hay4HO-MCCIIEJOBATEIbCKOM
yJacTue B Hay4HO- | ACATENBHOCTH B  O0JNIACTH  IPHPOJOOOYCTpOiicTBA |
HCCIIEI0BATEIbCKOM IEeATENPHOCTH Ha | BOAOMONB30BAHMS Ha OCHOBE HCIIONB30BAHMS 33aKOHOB
€CTECTBCHHOHAYYHBIX U TEXHHUUECKUX HAYK

Koa 1 HauMeHOBaHHEe KOMIIETEHIIHH

OCHOBE HCIIOJIb30BAHUS < > 5 z
€CTECTBEHHOHAYUYHBIX U TEXHUYECKUX on T YMeer o JHONATh  TPCOOBAHIA
. | 9KOJOTHYECKON M MPOM3BOICTBEHHOW 0€30MaCHOCTH IPHU
HayK, ydyera TpeOoBaHMI .
N . | obecrieueHMH  TMPOEKTOB  NIPUPOIO0OYCTpoiicTBa U
JKOJIOTUYECKOW U TIPOU3BOACTBEHHOU
6 BOJIOTOJIb30BaHUS
C30IIaCHOCTH. OIIK - 1.3 Bmaageer METOJaMH  Hay4HO-
HCCIIeIOBATEThCKON JIeSITeTbHOCTH B obmactn

IPUPOAOOOYCTPONCTBA U BOAOIOJIB30BAHMS HA OCHOBE
WCIIONIb30BaHUsI ~ 3aKOHOB  €CTECTBEHHOHAYYHBIX U
TEXHUYECKUX HAYK

2. Henu u 3aga4u ocBOeHHs Y4eOHOI M CUMNJIMHbI, MECTO TUCHUILIUHBI B CTPYKTYpe
OIIoI1

Huctunnuna @usuka OoTHOCUTCS K oOs3arenbHor yactu b1.0.12 ocHoBHOU mpodeccroHanbHOMN
o0pa3zoBaTenbHON MPOrpaMMbl BbICHIETO o0Opa3oBaHus 1O HampaBieHuto mnoaroroBku 20.03.02
[Tprponoo0ycTpOHCTBO M BOAOIIOIB30BAHNUE.
b0 TMCHUIUIMHBI ABIISAETCS:
03HAKOMJIEHHE C OCHOBHBIM HaubOoiee O6H_II/IMI/I q)HSI/I‘IeCKI/IMI/I SIBJICHUSIMH W 3aKOHaAaMHM H HX
TCOPECTUUCCKUM O6OCHOBaHI/ICM, IMMOJTY4YCHUEC HABBIKOB IMPUMCHCHUA IIOJYYCHHBIX 3HAHUU K PECHICHUIO
MPaKTUYECKUX 3ajad, YMEHUH UCTIONB30BaTh 3TH 3HAHHA B IPO(eCcCHOHALHOH JIeSTeTbHOCTH U (hopMUpOBaHUEe
HCO6XO,I[I/IMBIX KOMHGTCHHHﬁ, a TaxKKC CO3JaHHuA q)YHﬂaMeHTaHBHOﬁ 0asnl AJI yCIICIMHOI'0 OCBOCHUA psda
AUCHUININH NPUKIIAAHOIO XapaKTepa.
J171st BBIpaOOTKHU Y COBPEMEHHBIX CHEIHAMCTOB C BBICIIUM 00pa30BaHMEM HEOOXOAUMBIX
METOJIOB (PU3NYECKOTO UCCIEI0OBAHUS HEOOXOAUMO peuieHue ciedyouux 3a0au.
- HM3y4YeHHE OCHOBHBIX COBPEMEHHBIX (PM3MUECKHUX MPEJICTABICHUH UeoBeKa 00 OKPYKAIoIeM MUPE;
- OBJIAJICHUC Q)yHHaMeHTaHLHBIMI/I (1)I/IBI/I"I€CKI/IMI/I NOHATHUAMU, TCOPUSAMU W 3aKOHAMH, a TaKIKE
MCTOAaMU (1)1/131/1"1601(01"0 HUCCIICIOBAHUA,
- YCBOGHHME METOJIOB W TPHEMOB pelICHUs 3ajad W3 pazIuyHbIX obnacteld ¢usukm u Oymymiei
CIIELIUAJILHOCTH.

3. O0beM y4eOHOW IMCHUILIMHBI B 3a4YeTHBIX EIHHUIAX C YKa3aHMEM KOJMYeCcTBa
aKaJleMHYeCKHX YacOB, BbI/IeJIEHHbIX HA KOHTAKTHYIO Pa0oTy o0y4alouuxcs ¢ npenojgaBarejiemM
(mo BuAaM y4eOHBIX 3aHATHH, TEKYIIMH M NMPOMEKYTOYHbII KOHTPOJIb MO IMCUMILVINHE) U HA
CaMOCTOSITE/ILHYI0O Pa00Ty 00y4aroIuXCcs

3.1 3aounas ¢popma 0OyueHus

Bun yuebHol paboThl 3 cemecTp

OO0m1ast TpyA0€MKOCTh TUCIIUTUIMHBI, 3a4€THBIX €UHUIL 6
4acoB 216
AynuTopHasi (KOHTaKTHas1) paboTa, 4acoB 20,3

B T.4. 3aHSATHS JIEKIIHOHHOT'O THIIA 8
3aHATUSL CEMUHAPCKOTrO TUIIA 12
[TpomexyTouHas arrecTanus 0,3
CamocrosiTe/ibHasi padoTa 00y4alouuxcs, 4acoB 186,7




B T.4. KypcoBas pabora

KoHTpoJib (caMocTOsITeIbHASI/ KOHTAKTHASA)

9

Bug npoMmexxyTouHOH aTTecTaiuu

9K3aMCH

4. ConepskaHue IMCHUIIMHBI, CTPYKTYPHMPOBAaHHOE 10 TeMaM (pa3jiejiaM) ¢ yKa3aHueM
OTBEJEHHOI0 HA HUX KOJMYEeCTBA aKaJeMHUYeCKUX YaCOB U BHI0B Y4eOHbIX 3aHATHI
4.1 Ilepeuens pazoenos oucyuniunsl ¢ yKazanuem mpyooemKocmu ayoumopHoi (KOHmaxKmHuoil) u
CamocmoamenvHoil padomaol, U006 KORMPOel U nepeuHa KOMNnemeHyuil

TpynoeMKOCTh, 4aCOB Kon
B TOM HHICIIE HaumeHoBaHue |KOMIIETEH
HanmeHnoBanue pa3iesioB U TeM ayIMTOPHOM OIICHOYHOTO LU
BCETO .. |camocrosTen
(KOHTaKTHOM) o cpencTBa
BbHOM pabOTHI
paboTHI
Paznmen 1. Mexanuka. Kosiebanus u 36 6 30 Oruer o OIIK-2
BOJIHBI nabopaTopHoii padore,
1.1. Kunemaruka v AMHaMHUKa 10 2 8 co6eceu03aﬂne,6
1.2. Dueprus. PaGora 6 2 4 KOHTPOJIbHAA pabotd,
TECT
1.3. PensiTuBuCTCKAs MeXaHUKa 6 - 6
1.4. DneMeHTB MEXaHUKHU CILUTOIIHBIX 6 i 6
cpen
1.5. l'apmonmueckue KonebaHus 1 8 2 6
BOJTHEI
Paznen 2. MonekyJsipuas ¢pusuka u 36 4 30 OT4eT Ho OIIK-2
TEPMOJIUHAMHUKA nabopaTopHoii padore,
2.1. OCHOBBI MOJIEKYJIAPHO- 16 2 14 cobece0BaHuE,
KUHETUYECKOU TEOpHUHU KOHTpOJIbHas pabora,
2.2. TepmoguHaMuKa 20 2 18 TeCcT
Paznen 3. DaekTpuuecTBo 36 3 33 Ot4er no OIIK-2
3.1. DneKTpocTaTHKa 14 1 13 nabopaTopHoii padore,
3.2. TIOCTOSHHBII 3IEKTPUYECKHI TOK cobeceopane,
22 2 20 KOHTpOJIbHAs padoTa,
TECT
Pasgen 4. Maraeruzm 36 3 33 Otuer no OIIK-2
4.1. DnekTpoMarHeTu3M 18 1 17 nmaboparopHoii padote,
4.2. DIeKTPOMArHUTHAST MHITYKIHS 1 cobecenoBanie,
. 18 2 16 KOHTPOJIbHAS paboTa,
MIEPEMEHHBII TOK
TECT
Pasnen 5. Ontuka. KBanroBasi 36 5 34 Ortuer 10 OI1K-2
¢usnka nabopaTopHoii padore,
5.1. BosiHOBast ONTHKA 18 2 16 co6ecen03anne,6
KOHTpOJIbHAs paboTa,
5.2. KBanroBas ¢uznka 18 - 18 Tect
Paznen 6. duznka aroma, aTOMHOI0 OIIK-2
. ’ 26,7 2 24,7
SIAPA M 3JIeMEHTAPHBIX YACTHII Oryer o
6.1. Atom 5 - 5 nabopaTopHO#l paboTe,
6.2. DiieMeHThl (PU3UKU TBEPJIOTO TeJIa 7 - 7 cobece10BaHuE,
6.3.ATomMHOE AP0 7 2 5 KOHTPOIIbHast ~ palora,
6.4. DneMeHTapHBIC YaCTHIIBI 1 77 i 77 Tect
(u3nyueckas KapTHHA MUPa ' '
[1K-2
Kowtrpoa, 9,3 0.3 9 |Dsaven ©
(caMOCTOATEIbHASI/KOHTAKTHAS)
HToro 3a cemecTp 216 20,3 151,7




IIpumepnulii nepeuens OUEeHOUHBIX CPEOCHE 0711 MEKyuiez0 KOHMPOJiA YCHeeaeMoCcmu

Ne | HaumenoBanne | KparTkas xapakTepuCTHKa OLIEHOYHOTO CPEICTBa [Ipencrasnenue
/0 | OLIEHOYHOTO OLIEHOYHOTO
cpecTBa cpeacTBa B poHIe
1 3amaya CpencTtBo  OIEHKHM yMEHHS TPUMEHATh Toiy4deHHble | KoMmexkt 3amad wu
(mpakTHuecKoe | TeOpeTHYECKHE 3HAHUS B MPAKTUYECKON CUTYalnH. 3aJaHui
3aJjaHue, 3anmava (3a7aHue) JOHKHA OBITh HANPaBJICHA HAa OICHUBAHUC
nabopatopHast TeX KOMIIETCHIUH, KOTOPbIE MOAJIEKAT OCBOCHHUIO B JTaHHOM
paborta) JUCLUIUIMHE, NOJDKHA COAEPKaTh YETKYI0 HHCTPYKLHUIO IO
BBITOJIHCHHIO WJIM aJITOPUTM JICHCTBHH.
2 CobecenoBanne | CpeACTBO KOHTPOIISA, OPraHM30BAaHHOE Kak cIienuaibHas | Borpockl 1o
Oecema mpemojaBaTenss C OOydJalOmMMCA Ha TeMBI, | TeMam/pasjienam
CBSI3aHHBIC C M3y4aeMOU IUCIMIUIMHOW, M pAaCCUUTaHHOE Ha | AMCUUILIMHEI,
BbSICHEHHE  oObeMa  3HaHWH  oOywaromierocss IO | MpeACTaBlICHHBIE B
OTIpENICICHHOMY pa3zielly, TeMe, IpolieMe U T.1II. IIPUBSA3KE K
KOMIIETEHIIUSAM,
peayCMOTPEHHBIM
PIIJ
3 Tect Cuctema CTaHOAPTU3UPOBAHHBIX 3afaHuil, mo3BoJusitomasn | Doxyg TECTOBBIX
aBTOMATU3UPOBAaTh NPOLEAYPY U3MEPEHUS YPOBHS 3HAHUM U | 3aJaHUU
yYMEHUI 00yJaromerocs.
4 KouTtponbsHas CpencTtBo NOpOBEpKH YMEHUUW MNPUMEHATh mnodydeHHble | KommiekT
pabota 3HaHUs [UIA PELICHUs 3a7ad ONPEAEIECHHOIO THIA 10 TeME | KOHTPOJIBbHBIX
WJIU pa3aeily 3aJlaHuil 1o
BapHaHTaM
5 Pedepar [Iponykr CaMOCTOSTETTHHON paboTsl crynenra, | Temsl pedeparoB
MIPEICTaBISIFOIINN CO00M KpaTKOe M3N0KEHNE B TMCHMEHHOM
BUJIC TOJNYYCHHBIX PE3yJbTATOB TEOPETHUYCCKOTO aHaIM3a
ompeneNeHHOH  HaydHOW  (y4eOHO-MCCIIe0BaTeIhCKOM)
TEMBI, TJIe aBTOP PACKPBIBACT CYTh HCCIEIyeMON MPOOIIeMBbl,
MPUBOIUT Pa3IMYHbIE TOYKH 3PEHHS, a TaKKe COOCTBEHHBIC
B3TJIA bl HA HEC.

4.2. ConepxaHue TMCUMILIMHBI M0 pa3ieaam

Pa3znen 1.Mexanuka. Koysieoanust 1 BOJIHBI
Lesnu - npuoOpeTeHne TEOPETHUECKUX U MPAKTUIECKUX HABBIKOB (DM3MUYECKOTO HCCIIET0BaHUS,
Ha OCHOBE 3HAaHUH (yHJaMEHTAJIbHBIX 3aKOHOB MEXaHUKH.
3agauu — Hay4YUTh CTYJEHTA BIAJIETh METOAAMHU PEIICHUs 33aa4 110 JaHHOMY pa3aeny GU3UKH.
IlepeyeHb yueOHBIX 2JIEMEHTOB pa3jiena:

1.1. KunemaTuka U JUHAMHUKA.

MartepuanbHas Touka. AOCOMIOTHO TBEpHOE Teyo. BeKTopHbI (KOOpAMHATHBIN) METOA
ONUCAHMUsS OTHOCHUTENBHOTO JIBUKEHHUS MaTepualbHOW TOuku. KuHeMaTuueckue ypaBHEHUS W
TpaekTtopusi ABMKeHHS. CKOpPOCTh M YCKOPEHHE TOYKHM KaK IPOW3BOAHBIE paJMyca-BeKTOpa IO
BpeMeHu. CKOpOCTh U YCKOpPEHUE NpU KPUBOJIMHEHHOM JBI>KeHHH. HopMmallbHOE M TaHTreHIMaIbHOE
yCKOpeHus. [IBIKeHUE YacTHIIBI TT0 OKPYKHOCTH. YTIJIOBasi CKOPOCTh U YTIIOBOE YCKOPEHHUE, UX CBSI3b
C JIMHEHHBIMM CKOPOCTSIMM M YCKOPEHMSMH TOYeK Bpamjaromerocss Ttena. llocTynarenbHoe u
BpamareIbHOe IBMKCHUS a0COIOTHO TBEPIOTO Tea.

3aKOH MHEPLUHU U MHEpLUUAIbHbIE CUCTEMBbl OTCUéTa. 3aKOHBI IMHAMHUKH MaTepHaIbHON TOUKU
M CHUCTEMBbl MaTepHaJbHBIX TOYEK. BHemHwe m BHyTpeHHHWe Cwibl. LleHTp Macc (LEHTp WHEpIHH)
MEXaHUYECKOM CUCTEMBI U 3aKOH €ro JBM)KEHHs. 3aKOH COXpaHEeHUs UMITyJibca. PeakTuBHas cuia.

3aKOH BCEMHPHOTO TATOTCHHSA. | paBUTAIMOHHAS TIOCTOsSHHAs. [ paBUTalMOHHOE TIOJE.
VYckopenue cBoOOAHOTO majaeHus. JIBwkeHue Ten y moBepxHocTd 3emiu. llepBas kocmuueckas
CKOpOCTb.



Cunel ynpyroctd u TpeHus. J[MHaMuka BpaliaTelnbHOIO ABMXKEHHS. MOMEHT CHJIbI, MOMEHT
WHEPUMH M MOMEHT HMIYJIbCa. MOMEHT CHJIBI OTHOCHTEIBHO OCH. MOMEHT ummysibca Tela
OTHOCHUTEIIBHO OCH. YPAaBHEHUE NUHAMUKHU BpaIIATEILHOIO JBHXKEHHUS TBEPAOIO TEJA OTHOCUTEIBHO
HENOJBIKHOM ocu. KuHeTndeckas >Heprusi BpalAOLIETOCs Tejld. 3aKOH COXPaHEHUS MOMEHTA
HMITYJIbCA U €T0 CBS3b C U30TPOITHOCTBIO IIPOCTPAHCTBA.

1.2.3ueprus. Pabora.

3aKOH COXpaHEHMsI U IIPEBPALLIEHHS] SHEPTUN

OHeprusi Kak yHUBEpcalbHas Mepa paziuuHbIX (JOpM JBMXKEHUs U B3aumozencTBus. Pabora
nepeMeHHOoN cuiibl. KuHeTHueckas SHeprusi MEXaHUIECKOM CUCTEMBI U €€ CBS3b ¢ pab0TOl BHEITHUX U
BHYTPEHHUX CHJI, IPUIOKECHHBIX K CUCTEME.

[Tone xak gopma MaTepuH, OCYLIECTBISIONIA CHIOBOE B3aWMOJCHCTBHE MEXAY YaCTHLIAMHU
BenectBa. [loTeHnanbHas dHEprus MaTepUalbHOM TOYKM BO BHEIIHEM CHJIOBOM IIOJIE M €€ CBS3b C
CHJIOW, JEHCTBYIOIIEW Ha MaTepualibHyl0 ToukKy. [loHATHe O rpagueHte cKalsipHON (yHKIHH
koopauHat. llome nenTpanpHbeIXx cui. IloTeHnmanbHas HSHEprusi CHUCTEMBL. 3aKOH COXPaHEHUS
MeXaHUuecKol sHepruu. [(uccumanust sHepruu. 3aKOH COXpPaHEHMsI W NPEBpAIECHUs DHEPrHUM Kak
IIPOSABJICHUE HEYHMUYTOKMMOCTH MaTepuu U e€ IBukeHMs. [IpuMeHEHHME 3aKOHOB COXpaHEHMs K
CTOJIKHOBEHUIO YIIPYI'MX U HEYIPYIUX TEll.

1.3.PendruBucTcKas MEXaHUKa.

[Ipunuun orHocutenbHocty [Nanmunes. [IpeobpazoBanus ['ammies. HennepruanbHble cucTeMbl
orcuéra. Cunbl mHepuuu. Cuna Kopuosnca. 3akoHBI COXpaHEHMsT B HEMHEPLMAIBHBIX CUCTEMAax
oTCu€Ta.

[IpyHIMII OTHOCUTEIBHOCTU B PEIATUBUCTCKON MexaHuke. IlocTynarel cnenuaibHON TEOpUu
otHocutenbHOCTH. [IpeobpazoBanue Jlopenma. I[lonarue ogqnoBpemeHHOCTH. OTHOCUTEIBLHOCTh JUIUH
U NPOMEXYTKOB BpeMeHHU. MIHTepBan Mexay COOBITMSMU M €r0 WHBApUAHTHOCTH IO OTHOLICHHUIO K
BBIOOpPY MHEPIHAIBHON CHCTEMBI OTCYETA KaK IMPOSBICHHE B3aHMMOCBS3U MPOCTPAHCTBA M BPEMEHHU.
PensaTuBUCTCKMI 3aKOH CIIOKEHHA CcKopocTed. PenmdruBucrckuii umiyibc. OCHOBHOM 3aKOH
PENATUBUCTCKOM TMHAMHUKU MATEPUAIBHOW TOYKHU. PESITUBUCTCKOE BBIPAKEHHE ISl KHHETUYECKOU
9Hepruu. B3auMocBs3p Macchl U HEPTUU. DHEPrus cBsi3u cucreMbl. COOTHOIIEHNE MEXKIY MOJTHOU
SHEprueil M UMIYJIbCOM YacTULbl. ['paHUIBl NPUMEHUMOCTH KJIACCUYECKOW (HBIOTOHOBCKOM)
MEXaHHKH.

1.4, DnemMeHTBhl MEXaHUKH CIUIONTHBIX CPEI.

OOme cBoicTBa KMJIKOCTH M Ta3a. YpPaBHEHHE DPABHOBECHS W JBMIKEHHS JKUAKOCTH.
WneanbHas xuakocts. ['uapocratuka HecxkxnumaeMon xuakoctu. CTallmoOHapHOE TEUEHHE HAeaTbHOU
KUAJKOCTH. Y paBHEHUE bepHyruu.

Bsi3kas sxuakocts. Cunbl BHyTpeHHero TpeHus. CTalMoOHapHOE TEUYEeHHE BSI3KOW KUIKOCTH.
@opmyna Ilyaszeitna. dopmyna Crokca. ['maponnHammyeckas HeycronumBocTh. [lonsTHE O
TypOyJIE€HTHOCTH. JIBUKEHUE TeN B )KUJIKOCTSIX U ra3ax.

WneanbHO ympyroe teno. Ynpyrue nedopmanuu u HanpspkeHus. 3akoH ['yka. [lnactuyeckue
nedopmaruu. [Ipenen npoyHocT.

1.5. l'apmMoHMueckue KoieOaHus U BOJHBI.

Konebanus. Mexannueckue konebanus. KuHemaTnueckue XapakTEpUCTUKH TapMOHHMUYECKUX
konebanuil. JuddepennuanbHoe ypaBHeHHE rapMOHMYECKUX Konebanuit. [IpyxuHHBINA, puzndeckuit
U MaTeMaTUYEeCKHM MasTHUKUA. DHEpPrusi rapMOHMUYEcKUX KoseOaHuid. Clio)KeHHEe TapMOHUYECKHX
Kole0aHUH OJHOTO HAmNpaBiIeHHUs W OJWHAKOBOM dacToThl. buenus. CroxkeHuss B3aUMHO
MEepNeHIUKYIApHBIX KojeOanui. J(uddepennmansHoe ypaBHEHHE 3aTyXawoIIUX KojieOaHuUM U ero
pewenne. JnddepennnansHoe ypaBHEHUE BBIHYKACHHBIX KojeOanuii. [TonaTue o pe3oHaHce.

MexaHu3m o0pa3oBaHUs MEXaHMYECKHX BOJIH B ynpyroil cpene. IlpogosnbHbie U monepedHble
BoJIHBL. CHHYycOMJaJIbHBIE (TApMOHMYECKUE) BOJIHBI. YpaBHeHHe Oeryiiedl BojHBI. J[1MHA BOJIHBI U
BOJHOBOE 4MclIo. BonmHoBoe ypaBHeHue. Pa3zoBas CKOpOCTb. OJHEprusi BOJHBI. Bektop Ymosa.
Bonnosoit naket. ['pynnosas ckopocts. KorepeHTHOCTSD.

WnuTepdepennus BosiH. OOpazoBaHUE CTOSYUX BOJIH. Y paBHEHUE CTOSYEH BOJIHBI U €r0 aHAJIHU3.



Pa3nea 2. MonekynsipHasi pu3nka 1 TepMOAHHAMHUKA

Iesmm - npuoOpeTeHne TEOPETUIECKUX U TPAKTUYECKUX HABBIKOB (PU3MUECKOI0 UCCIIEAOBAHMS,
Ha OCHOBE 3HaHMI ()yHJAMEHTAIbHBIX 3aKOHOB MOJIEKYJISIpPHON (PU3UKU U TEPMOJAUHAMHKH.

3ajgauM — Hay4uTh CTYJEHTA BJIaJIeTh METOJIaMH PELLCHMs 3a/1a4 10 JJAHHOMY pa3feny (PU3MKH.

Ilepedyenb y4eOHBIX 2JIeMEHTOB pa3jeJia:

2.1. OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOI TEOpUH.

TepMOAMHAMUYECKHI U CTATUCTUYECKUI METO/IbI UCCIIEOBaHUs. MaKkpOCKOIIMYECKOE COCTOSIHUE.
Makpockonu4eckne napaMeTpsl Kak CpeJHAE 3HAYCHHUS.

M3ompoueccsl M 3aKOHOMEPHOCTH MX IpOTeKaHWs. AOCONIOTHAs TemIepaTypHas ULIKajia.
VYpasnenue Knanelipona-Menaeneesa.

Mogens wupeanbHOro rasza. BbIBoJ ypaBHEHUS MOJIEKYJIIPHO-KMHETHYECKOM TEOPUHU
UJCAIbHBIX Fa30B JUIs JaBJICHUS U €ro cpaBHeHue ¢ ypaBHeHueM Knanelipona-Menneneesa. CpenHsas
KMHETUYECKasl JHEPrus MOJEKyld. MOJIeKylnsIpHO-KUHETUYECKOE TOJKOBAHME TEPMOAUMHAMUYECKON
TEMIIEPATYPHI.

3akoH MakcBesuia JUIsl paclipelielIeHus] MOJIEKYJI MACAIBbHOIO Ia3a M0 CKOPOCTSAM M DHEPIUsM
TEIJIOBOro JBIKeHUs. bapomerpuueckast popmyna. 3akoH bosbimana it pacipeeseHus: 4acTul BO
BHEIITHEM MTOTEHIUAILHOM Toj1e. CpeiHee YMCIio CTOIKHOBEHUI U CPEeIHSS JUTHHA CBOOOIHOTO Mpodera
MOJIEKYJL.

SBnenus nepenoca. Anddysus. Koappumment muddysun. Anddysus B razax, KuaKocTix u
TBEPIBIX Tenax. TernonpoBogHocTs. KoagduuuenT remnonpoBogHocT. TeMneparypornpoBOAHOCTb.
Bsizkocts. KoahhuimeHTsI BA3KOCTH Ta30B U KHUIKOCTEH.

Yucno creneHeil cBoOOAbI MOJIEKYJbl. 3aKOH PaBHOMEPHOI'O pacIpeleleHusl SHEpruu IO
CTENEHsSIM CBOOOBI MOJIEKYJ. BHyTpeHHss sHeprus uaeanpHoro rasa. Pabora rasa mpu m3MeHeHUU
ero o0véma. KommuectBo Temnotel. Termnoémkocts. IlepBoe Havano tepmoauHaMuku. I[Ipumenenue
MEPBOTO Havajga TEPMOJMHAMUKHA K H30IporeccaM W aauabaTHOMY NPOIECCY HIIEalbHOTO Tasa.
3aBHCUMOCTB TEINIOEMKOCTHU UAEAIBHOIO raza oT BUJa Mpolecca.

2.2. TepMOIMHAMUKA.

Obparumble U HeoOpaTumsle mpouecchl. Kpyrosoii npouecc (uuki). TemnoBble ABUraTean U
xosoawibHble MamHbl. [{ukn Kapuo u ero KIIJ[. Bropoe Hayano tepmoanHamuku. HesaBucumMocTs
KIIJI uukna KapHo ot mpuponsl pabodero Tena. DHTPOIUS. DHTPONUS MJCATBHOTO TOJIKOBAHUE
BTOPOT0 Havaja TEPMOJNHAMHUKH.

Peanbuble Ta3pl. Cuibl M NMOTEHUUAIbHAs JHEPrUs MEKMOJIEKYJISIPHOTO B3aUMOACHCTBHSL.
VYpaBuenue Ban-nep-Baansca. I3orepmbl Ban-nep-Baainbca.

TepMonrHaMuKa OBEPXHOCTH paszaena AByX cpel. [loBepXHOCTHast 3HEprust U HaTSHKEHUE B
xuakoctax. CmaunBanue. JlapneHue noj MICKpUBIEHHOM MOBEPXHOCTHIO KUAKOCTH. KanumiaspHOCTb.

®da3zoBsle npeBpauieHus. PazoBeie quarpammel. Kputuueckoe COCTOSIHUE.

Kuakue KpucTasibl.

Paznea 3. DiaexkTpuyecTBo

ey - npuoOpeTeHre TEOPETUYECKUX U MPAKTUYECKUX HABBIKOB (PU3MUYECKOro HCCiIeI0BaHus,
Ha OCHOBE 3HAHUI (PyHJaMEHTAJIBHBIX 3aKOHOB 3JIEKTPOCTATHUKU U IIOCTOSIHHOTO TOKA.

3agaum — Hay4uTh CTYJEHTA BJIaJIeTh METOJIaMH PELICHHs 3a/1a4 M0 JJAHHOMY pa3feny (PU3MKH.

ITepeyenb y4eOHBIX 2JIeMEHTOB pa3jeJia:

3.1.DnekTpocraruka.

3aKOH  COXpAaHEHUs  DJIEKTPUYECKOro  3apsiaa.  JnekTpudyeckoe mnosie.  OCHOBHBIE
XapaKTEPUCTUKHU 3JIEKTPOCTATHUECKOTO MOJS — HANpsHKEHHOCTh M mnoTeHiuan. Hanpskx€HHOCTh Kak
rpaJueHT noteHuuana. Pacuér snexTpocratuueckux mojeil Meronom cyneprno3unuu. Ilotok BekTopa
Hanpspk€HHOCTH. Teopema Octporpanackoro-I'aycca nmsi 3JI€KTpOCTaTUYECKOTO IOJSI B BaKyyMe.
[Ipumenenne Teopembl OcTporpaackoro-I'aycca k pacdéry mosis. DIEKTPUYECKOE IOJIE B BEUIECTBE.
CBoOosHbIE M CBSI3aHHBIE 3apsiibl B JMAJIEKTPUKAX. THUIBI JUAJICKTPUKOB. OJIEKTPOHHAS U
opueHTaloHHas nossipuszanus. [lonspusoBaHHOCTh. JU3aeKTprUecKas BOCIPUUMYHBOCTD BEIIECTBA.
OnexTpuueckoe cMenieHue. JuaneKkTpruueckas IpOHULAEMOCTh Cpeibl. Bpluncienne HanpsKEHHOCTU



noJist B ANAJIEKTpUKe. CerHeTORIEKTPUKH. DIEKTPETHI.

[IpoBoanuku B anekTpudyeckoM moje. Ilose BHYTpH HpPOBOJAHMKA U Yy €ro MOBEPXHOCTH.
Pacnipenenenue 3apsoB B INPOBOJHHUKE. DJIEKTPOEMKOCTb YEIMHEHHOIO IPOBOJHMKA. B3anMmHas
€MKOCTh JIByX MpOBOAHHKOB. KoHaeHcaTopbl. DHeprusi 3apspKeHHBIX IMPOBOJHHMKA, KOHJIEHCATOpa U
CHCTEMBI IPOBOTHUKOB. DHEPTHSI ANEKTPOCTATUYECKOT0 Moist. O0bEMHAS IUIOTHOCTH SHEPTHH.

3.2.I1oCTOSIHHBIN SJEKTPUUECKUNA TOK.

IIOCTOSIHHBIM  DJIEKTPUYECKUM TOK, €ro XapaKTEPUCTHUKU U YCIOBHUS CYLICCTBOBAHUSA.
Krnaccuueckast 3eKTpoHHAsE TEOpHs AJIEKTPOMPOBOIHOCTH METAJUIOB U €€ OIBITHbIE OOOCHOBAHMSL.
BreiBog 3akona Oma B nauddepeHumansHold (GopMe M3 INEKTPOHHBIX MPEACTaBICHUN. 3aKoH
Bunemana-®panna. 3akon Oma B uHTErpaibHO (popme. PasHOCTh MOTEHITMAIOB, 3JIEKTPOIBIIKYIIAA
cwia, HanpspbkeHue. 3akoHbl Kupxroda. 3akon [[xoyns-JleHma. DNEKTpUYECKUN TOK B BaKyyMe.
PaGora BbIXOJa 3NEKTPOHOB W3 MeTauia. TepMoaseKTpoHHas smuccusa. Tok B rasax. Ilmasma.
ONEeKTPOIPOBOAHOCTh  3JEKTPOIUTOB. 3akoHbl Dapaned. OnekTponu3s U €ro IPUMEHEHHUE.
Tepmoanexkrpuueckue siBieHusi. KoHTakTHAs pa3HOCTH MOTEHIIMAJIOB.

Pa3zgen 4. Maruerusm

ey - npuoOpeTeHne TEOPETUIECKUX U MPAKTUIECKUX HABBIKOB (DU3MUYECKOTO MCCIIEI0BAHNS,
Ha OCHOBE 3HaHMH (PyHJaMEHTAIbHBIX 3aKOHOB 3JIEKTPOMAarHeTU3Ma.

3ajauM — HAyYUTh CTYJEHTA BJIaJIETh METOJIAMH PEIICHHS 3a/1a4 10 JAHHOMY pa3eny (GU3HKH.

ITepedyenn y4eOHBIX 2JIEMEHTOB pa3jeJia:

4.1.251eKTpOMarHeTusm.

MaruutHoe nosie. MarautHas uHAyKUusA. 3akoH AMiiepa. MarautHoe nojie Toka. 3akoH buo-
Cagapa-Jlamaca u ero npuMeHEHHE K pac4€Ty MAarHUTHOTO 1MOJsi. MarHUTHOE 1OJIe TPSIMOJIMHEMHOTO
IIPOBOJHMKA C TOKOM. MarHuTHO€ Moj€ KPYroBOro TOKa. MarHMTHBII MOMEHT BHUTKAa C TOKOM.
BuxpeBoii XapakTep MarHUTHOrO IOJIA. 3aKOH IOJIHOIO TOKa (LMPKYJSALUS BEKTOpAa MarHUTHOU
MHAYKIUH) JJI1 MAarHUTHOTO T10JI1 B BaKyyM€E U €ro IPUMEHEHHUE K pacuéTy MarHUTHOIO OISl TOpoua
U JUIMHHOTO cosieHouzaa. JleficTBMe MarHUTHOIO MoJisi Ha JABMWKymuicsa 3apsa. Cwia JlopeHua.
JIBM>KeHHE 3apsDKEHHBIX YacTHULl B MarHAUTHOM nosie. IIpuHnmn aeicTBys HUKIMYECKUX YCKOpUTENIEH
3apspkeHHBIX yactull. Oddext Xomma. MI/[-renepatop. KoHTyp ¢ TOKOM B MarHMTHOM TIOJIE.
MarnuTtsslil notok. Teopema Octporpaackoro-I'aycca. PaboTta nepemernienus npoBoiHUKA U KOHTypa
C TOKOM B MarHUTHOM II0JI€.

MarautHoe mosie B BemiecTBe. MarHuTHblE MOMEHTBI aTOMOB. THIIBI MarHeTHKOB.
HamarunuenHocts. MMKpO M Makpo TOKH. OJeMEHTapHas Teopusl Jua- W [apaMarHeTusma.
MarauTtHas BOCIPUMMYHBOCTD BEILECTBA U €€ 3aBUCHMOCTb OT TEMIIEPATyphl. 3aKOH IOJIHOIO TOKa
JUIsI MAarHUTHOTO TIOJIA B BewlecTBe. HanpsykeHHOCTh MarHUTHOTO NoJisl. MarHuTHas MPOHUIIAEMOCTh
cpensl. @eppomarnetuku. Onbitel CroseroBa. KpuBas HamarHnuuBaHUS. MarHuTHBIA THCTEPE3NC.
Touka Kropu. lomensl. CiHOBast mpupoaa GpeppomMarneTusma.

4.2. DnexTpoOMarHuTHas MHIYKINS U TIEPEMEHHBIN TOK.

SBnenune snexkTpoMarHUTHONM wuHAYKUMKU (ombiTel Dapanes). Ilpasuio Jlenuma. 3akoH
JJICKTPOMArHUTHOM MHIYKUHMM M €ro BBIBOJ M3 3aKOHAa COXpPaHEHUs JHEpruu. fBiecHue
caMOMHAYKIMU. MHAyKTUBHOCTE. TOKM NpH 3aMBIKAHWM M pa3MbIKaHUMU LENU. SIBjIeHUE B3aUMHOMN
UHAYKIUH. B3auMHas HMHIYKTUBHOCTb. DHEpPrus CHCTEMBbl MPOBOJHUKOB C TOKOM. OO0bEéMHas
IJIOTHOCTh SHEPTMHM MArHUTHOTO Touis. Llenu nepeMeHHoro Toka.

OcHoBBI Teopun MakcBeiia Juis 2J1€KTpOMarHUTHOTo 1ojis. BuxpeBoe anekTpuueckoe nojie. Tok
cMenleHus. YpaBHeHus: MakcBesuia 11st 3JIeKTPOMAarHUTHOTO TIOJIS B MHTETpaibHOM opme.

["apMOHMUECKHE IIEKTPOMArHUTHbIE KoJjieOaHUs W uX xapakrepuctuku. Auddepenunansuoe
YpaBHEHHE DJIEKTPOMAarHUTHBIX KoyieOaHUI. ONEeKTpUyYecKui KojeOaTeNbHbI KOHTYp. OHeprus
AJIEKTPOMArHUTHBIX Kojebanuid. [uddepenunanbHoe ypaBHEHUE >JIEKTPOMArHUTHBIX KOJICOAHUN U
ero pemenne. JuddepeHnnanrbHoe ypaBHEHHE BBIHYXKACHHBIX KOJICOAHWI H €ro perieHue.
Ammuiutyzna u ¢a3a BEIHYKACHHBIX KojeOaHuii. Pe3oHaHc.

DneKkTpoMarHuTHble BOJHBL. (OCHOBHBIE CBOMCTBAa 3JEKTPOMAarHUTHBIX BOJH. BonHoOBoe
YpaBHEHUE. DHEPTUs JIEKTPOMArHUTHBIX BOJIH. [loTok aHepruun. Bexkrop Ymosa-IloiiHTHHTA.



Paszgea 5. Ontuka. KBanroBas ¢pusuka

ey - npuoOpeTeHre TEOPETUIECKUX U MPAKTUIECKUX HABBIKOB (DU3MYECKOTO HCCIIEeI0BAHNS,
Ha OCHOBE 3HAHUH (yHJAMEHTAIBLHBIX 3aKOHOB ONTUKU U KBAHTOBOM (DU3HKHU.

3ajgauM — HAy4YUTh CTYJEHTA BJIaJIeTh METOJIaMH PEIICHHS 3a/1a4 10 JAHHOMY pa3eny (GU3MKH.

IlepeyeHb yueOHBIX 3JIEMEHTOB pa3jeJia:

5.1.BonHoBas onrtuka.

UnTepdepenius ceeta. KorepeHTHOCTh 1 MOHOXPOMAaTUYHOCTH CBETOBBIX BOJH. Pacuér
UHTEPPEPEHIIMOHHON KapTUHBI OT IBYX KOT€PEHTHBIX UCTOYHUKOB. OnTHYeCKas AJIMHA MTyTH.
WnTtepdepennus cBeTa B TOHKUX MieHKax. HTeppepomeTpsl.

Hudpaxuus csera. [Ipunnun [oiirenca-®penens. Meroa 3080 @penens. [Ipsmonuneiinoe
pacnpoctpanenue csera. udpakius Openens Ha KpyriioM oTBepcTHH U aucke. Judpaxius
Opaynrodepa Ha oHOM meny U audpakunoHHON peméTke. Pazpemaromas criocoOHOCTh
ONTUYECKUX MTPHUOOPOB.

Judpakuus Ha npoctpancTBeHHOH pemérke. opmyna Bynbda-bparra. [puniun
rojorpaduu. MccnenoBanue cTpykTypbl KPUCTAIIIOB.

Orntuuecku HEOJHOPOAHAs cpena. Jlucnepeus cBeTa

Pacnipoctpanenue cBeta B BeuiectBe. ONTHYECKU HEOAHOPOAHAs cpena. Jucnepeus cBerTa.
O06s1acT HOpMAJILHOM ¥ aHOMAJIBHOM UcHepcuu. DNEKTPOHHAs TEOPUsI JUCIIEPCUU CBETA.

[Tornomenue cBera. pdext Jomnepa. Usnyuenue BaBunosa-Uepenkosa.

ITonsipusanus ceera. EcTecTBeHHBIN U NOJIsIpU30BaHHbIN cBeT. [lonsgpusanus ceera npu
oTpaxxeHuu. 3akoH bprocrepa. /[BoliHoe nyuenpenomienue. OnHOOCHbIE KpucTaLIbl. [lonsiponasl u
MOJIIpU3allMOHHbIE IPU3MBI. 3aKOH Maitoca.

5.2.KanToBas ¢u3uka.

TerutoBoe wu3nydenne. Uépuoe Ttemo. 3akoH Kwupxroda. 3akon Credana-bombiimana.
Pacnipenenenue sHepruu B criekTpe abCONIIOTHO 4€pHOTrO Tena. 3akoH cMmellenus Buna. KBanTtoas
runote3a u Gopmyna [Tnanka. OnTuueckas nupomerpus. Buemmuin GoTorddext m ero 3aKoHHI.
@doronbl. YpaBHeHHe OWHIITeHHa ans BHemHero Qorodddexra. Macca u umiynsc QoToHa.
Hasnenne cBeta. OnbiTol JlebeneBa. KBanToBoe u BOIHOBOE OOBsSCHEHHE AaBIeHHS cBeTa. DpdeKT
Komnrona. J[nanektnueckoe eAMHCTBO KOPIYCKYJISIPHBIX U BOJIHOBBIX CBOWMCTB 3JIEKTPOMArHUTHOI'O
U3ITy4EeHUs.

OnbiTHOE 00OCHOBaHME KOPIYCKYJISIPHO-BOJIHOBOI'O Jyajlu3Ma CBOMCTB  BEIIECTBA.
®opmyna ne bpoitnga. CooTHolleHue HeompeAenEéHHOCTEH Kak MpPOSBICHHE KOPILYCKYJISIPHO-
BOJIHOBOTO JlyaJIn3Ma CBOMCTB MaTepuHu.

BonnoBas ¢yHkumst u e€ craTUcTHYecKUi cMbIca. OTpaHMYEHHOCTh MEXaHHYECKOIro
nerepMuHu3Ma. [IpyHIMII NPUYMHHOCTM B KBAaHTOBOW MexaHMKe. CTallMOHapHBIE COCTOSHUS.
VpaBuenue lpémnunrepa st cranuoHapHBIX cocTosHHi. CBoOoaHas dyacTuia. TyHHEIbHBIN
3 exT.

YacTuna B OAHOMEPHOHN NPSIMOYIOJIBHOM «IIOTEHIMAIBHOU siMe». KBaHTOBaHWE 3HEPruu u
HMITyJIbCA YaCTULbl. ["apMOHMYECKHUH OCIIMILISITOP.

Paznen 6. ®u3nka aToMma, aTOMHOI'0 APA M 3JIEMEHTAPHBIX YaCTHI]

Iesnn - npuoOpeTeHne TEOPETUUECKUX U MPAKTUYECKUX HABBIKOB (PM3UYECKOTO UCCIIeI0BaHus,
Ha OCHOBE 3HaHWH ()yHJaMEHTAIbHBIX 3aKOHOB (PM3UKU aTOMa U aTOMHOTO sIJIpa.

3agayu — HaAy4YUTh CTYJEHTA BIAJIETh METOJAAMHU PEIIEHHUs 3a]1a4 110 TaHHOMY pa3jieny QU3NKH.

ITepedyenn y4eOHBIX 2JIEMEHTOB pa3jeJia:

6.1.ATom.

Crpoenne aroma. OnbiThl Pesepdopna. Jluneituatsie cnektpsl atomoB. Iloctymater Bopa.
Bonoponomnonobusie atomsl. OnbiT @panka u ['epiia.

Omnpir llrepna u I'epnaxa. CrnimH asnektpoHa. CIMHOBOE KBaHTOBOE 4HClIO. DEpMHOHBI U
60308b1. [lpunnun Ilaymm. PacnpeneneHue »1eKTpoHOB B aToMme Mo cocTostHUSM. [loHsiTne 00
OHEPreTUYECKUX YPOBHAX MOJeKyd. CHekTpbl aroMoB M Mosekyid. [lormomieHue, CIIOHTaHHOE U



BBIHYXJICHHOE u3i1ydeHus. [lonsatue o nasepe.

6.2. DnemeHTHl PU3UKU TBEPAOTO Tea

®da3zoBoe MPOCTPAHCTBO. DeMeHTapHas siueiika. [Inotnocts coctostnmil. [lonaTre o KkBaHTOBOM
cratuctuke bosze — OiHmTeitHa. DoTOHHBIH M (GOHOHHBIM raspl. Pacnpenenenne (OHOHOB IO
sHeprusaM. TemnoéMkocTh Kpuctauindeckol pemérku. CBepxrekydecTb. [loHsATHE O KBaHTOBOM
cratuctuke Gepmu-/Iupaka. Pacnipenenenue 351eKTpOHOB MPOBOIUMOCTH B METAJIE 10 SHEPTHAM IIPU
abcomoTHOM HyJe Ttemieparypsl. JHepruss Depmu. BiusHue Temmeparypbl Ha pacrpeleseHue
9NEKTPOHOB. YpoBeHb depmu. BHyTpeHHsAA 3HEPIrUsl U TEINIOEMKOCTb MIEKTPOHHOIO Ta3a B METAJIE.
DnEeKTPONPOBOAHOCTh METAIUIOB. CBEPXIPOBOIUMOCTh. MarHuTHbIE CBOMCTBA CBEPXIIPOBOIHUKA.

DHepreTudecKue 30Hbl B KpUCTA/UIaX. Pacnpenenenne 31eKTpOHOB 110 SHEPreTUYECKUM 30HaM.
BanenTnast 30Ha ¥ 30Ha NPOBOAMMOCTH. MeTaibl, JUAIEKTPUKU U MOIYIpoBOAHUKU. CoOCcTBEHHas
IIPOBOAMMOCTD  IOJYNPOBOJHUKOB. KBa3uuacTHLbl — 3JEKTPOHBI IMPOBOAUMOCTH M JBIPKH.
D¢ dexktuBHas Macca 3JEKTpOHAa B KpucTamie. lIpumecHas MPOBOAMMOCTBH IOJYIIPOBOJHUKOB.
ONEKTPOHHBIM M ABIPOYHBINA IONYNPOBOAHUKH. KOHTakTHbIE sABiIeHMSA. KOHTAaKT 3JIE€KTPOHHOTO MU
IBIPOYHOTO  TIOJNYNPOBOJHUKA  (p-N—Iepexos) M  €ro  BOJbT-aMIIepHas  XapaKTEpPUCTHKA.
DOTOZIEKTPUUECKHE ABJICHUS B IIOJIYIIPOBOAHUKAX. JIFOMUHECICHIINS TBEPABIX TEI.

6.3. ATomMHOE SApO.

3apsn, pa3Mep M Macca aTOMHOro snupa. MaccoBoe M 3apsnoBoe 4uciia. MOMEHT UMITyJbCca
sqpa U ero MarHuTHbIA MoMeHT. CocraB siipa. Hykiionsl. B3aumoeiicTBue HyKJIOHOB U MOHSTHE O
CBOWCTBAX U NPUPOJIE sAEPHBIX CHII. Jle(eKT Macchl U 3HEPTUsl CBSI3U sIpa.

3aKOHOMEPHOCTH W MPOUCXOXKACHUE anb(ha-, 0eTa- W TaMMa-H3JIy4eHUH AaTOMHBIX sJep.
SnepHble peakuu M 3aKOHBI coxpaHeHus. Peakuus penenus spep. LlenHas peakuus neneHus.
[lonsitue o spepHoOi sHepreTuke. Peaknus cuHte3a aromHbX siep. [IpoOnema ympaBiseMbIx
TEPMOSIEPHBIX PEAKLUH.

6.4.OnemMeHTapHbIe YaCTHUIIBI U (prU3nYecKas KapTHHA MHpA.

BemectBo u nose. Mepapxus cTpykTyp marepuu. HacTHIbl U aHTHYACTHULBI. DJIEMEHTapHbIC
gactuipl. KBapku, 1enToHbl U KBaHTHL. YeTblpe Tuna (yHIaMEHTAIBHBIX B3aMMOJCHCTBHI: CHIIbHBIC,
JIEKTPOMAarHuTHbIE, cilabble M TpaBUTALUMOHHBIE. AJIpPOHBL. Sapa aToMoB. ATOMBI. MOJEKYJIbI.
MakpocKOIUYECKHUEe COCTOSIHUS BEIIECTBA: Ta3bl, JKUAKOCTH, IUIa3Ma, TBEpAble Tena. llmaHersl.
3BE31b1. BeriecTBo B AKCTpeMalIbHBIX YCIOBUX: O€JIble KapiIUKH, HEHTPOHHBIE 3BE3]1bl, YEPHBIE JBIPHI.
lNamakTukw.

5. OueHoyHbIe MATEPHAJIBI IO TUCHMILIHHE
OHGHOLIHI)IG MaTepI/IaJ'H)I 110 JUCIIUITJIINHEC HpeI[CTaBJ'IeHI)I B BUJIC (1)0Hjla OIICHOYHBIX CpeI[CTB.

6. MaTepI/laﬂbHO'TeXHI/I‘ICCKOC H y‘leﬁHO-MeTOJII/I‘leCKOC odecrneuenue AUCHHUIIIIMHBI

6.1 IlepedyeHb y4eOHO-METOAMYECKOr0 00ecre4yeHus N0 JUCHUILINHE

Ne | ABTop, Ha3BaHUE, MECTO U3JaHUS, U3ATEIBCTBO, IO/l U3AAHUS, KOJIMYECTBO CTPAHMIL, PEKUM
/11 JIOCTyna

Owuszuka: MeTonudeckue yKa3aHus 0 U3y4eHUIO AUCIUILTHHBI U 3aJJaHUsI ISl IPOBEPOUHOI
paboter / PIT'YHX; Cocr.k.T.H., moutent I'.I". PamazanoBa —M., 2023. 34 c.

! https://portfolio.rgunh.ru/pluginfile.php/369574/mod_resource/content/2/Me1%20Pu3nka%206
ak%20U1mxenepos2023.pdf
®dusnka. M3yyenne cBoOOAHBIX KojeOaHMil npyxxuHHOro MastHuka. / PI'YHX; Cocr. k.T.H.,
5 monent I'.I'. Pamazanosa — M.,2023. 16¢.

https://portfolio.rgunh.ru/pluginfile.php/316412/mod_resource/content/3/J1a6.pa6.3%206ax%2
Ouror.pdf



https://portfolio.rgunh.ru/pluginfile.php/369574/mod_resource/content/2/���%20������%20���%20���������2023.pdf
https://portfolio.rgunh.ru/pluginfile.php/369574/mod_resource/content/2/���%20������%20���%20���������2023.pdf
https://portfolio.rgunh.ru/pluginfile.php/316412/mod_resource/content/3/���.���.3%20���%20����.pdf
https://portfolio.rgunh.ru/pluginfile.php/316412/mod_resource/content/3/���.���.3%20���%20����.pdf

¢)I/I3I/IKa. I/I3y‘{eHI/I€ BpalaTCeJIbHOI0 ABWKCHHA TBCPAOro TCJIa W ONPCACICHUC MOMCHTA HHCPLUU
maxosuka / PI'YHX; Cocr. k.T.H., jonieHt I'.I'. Pamazanosa — M, 2023. 20 c.

3 https://portfolio.rgunh.ru/pluginfile.php/316410/mod_resource/content/3/J1a6.pa6.2_%206ak%
20utor.pdf
dusuka. Omnpenenenne otHomeHus Temoemkoctn Cp/Cv MetogoM  agnabaTHYECKOrO
4 |DPacumpenus. / PI'YHX; Cocr. k.1.H., nouenrt I'.I'. PamazanoBa — M.,2023. 16c.
https://portfolio.rgunh.ru/pluginfile.php/316422/mod_resource/content/3/J1a6.%20pa6.%208%
20%20%206ax%20uTor.pdf
®usuka. M3mepenne temmneparypsl Tepmonapoii / PI'YHX; Cocr. k.T.H., nouent I'.I'. PamazanoBa—
5 M., 2023.14c.
https://portfolio.rgunh.ru/pluginfile.php/316458/mod_resource/content/2/J1abopatopran%20%20padot
a%2014 6ak.pdf
@usnka. M3yyenne nenu nepemennoro toka. / PIYHX; Cocr. k.1.H., gouent I'.I'. Pama3zanoa
6 |” M.,2023.
13c.https://portfolio.rgunh.ru/pluginfile.php/316430/mod_resource/content/3/J1a6.%20pab.12
%20%20%20%206ak%20uTor.pdf
@usuka. Ompenenenne wHAykTHBHOCTH Karymku. / PI'YHX; Coct. k.T.H., mouent [.I.
7 Pamazanosa— M.,2023. 18c.
https://portfolio.rgunh.ru/pluginfile.php/316438/mod_resource/content/3/J1a6.pad. 34%20 06a
k%?20uTtor.pdf
Ouzuka. OrnpezesieHHe KOHIEHTpAIlMM pacTBOpa caxapa IO YIJy BpalleHUsl IUIOCKOCTH
8 nossipu3aruu ceera. / PIYHX; Cocr. x.1.H., gonent I'.I'. Pamazanosa — M., 2023. 17c.
https://portfolio.rgunh.ru/pluginfile.php/316447/mod_resource/content/3/J1a6.pad. 26%206ax
%20utor.pdf
Ouszuka. OmnpeneneHne TOPU3OHTAIBHONW COCTABISIONIEH BEKTOpa MAarHUTHOW HWHAYKIUU
g |MarHUTHOTO Mo 3emumn. / PTYHX; Cocr. x.1.1., gouent ['.I". Pamasanosa — M.,2023. 15c.
https://portfolio.rgunh.ru/pluginfile.php/316439/mod_resource/content/3/J1a6.%20pa6.%2033
%20%20%206ak.pdf
®dwuszuka. Onpe/enieHne 0CBEIEHHOCTH MTOBEPXHOCTHU C IIOMOIIBIO CETICHOBOTO (DOTOAIEMEHTA.
10 /[PT'YHX; Cocr. k.T.H., nouent I'.I'. Pamazanosa — M., 2023. 15c.
https://portfolio.rgunh.ru/pluginfile.php/316448/mod_resource/content/3/J1a6.%20%20pa6.%20
35%206ax%20utor.pdf
®dusnka. ['pagynpoBka MOHOXpOMAaTopa M ONpeseieHne JUIMH BOJIH crekTpa rasza. /PI'YHX;
1 Cocr. k.T.H., gouent [.I". Pamazanosa — M.,2023. 18c.
https://portfolio.rgunh.ru/pluginfile.php/316453/mod_resource/content/3/J1a6.pa.29%206ax%2
0%?20uTtor.pdf
®dusnka. OnpeneneHue kodpuureHTa BsI3KocTH xuakoctu meronom Crokca. /PI'VHX; Cocr.
1p |KTH., OUEHT I''T. PamazanoBa — M.,2023. 16c¢.
https://portfolio.rgunh.ru/pluginfile.php/316411/mod_resource/content/3/JIP6meronCrokca 0Oa
K.pdf
6.2 IlepeyeHb yueOHBIX H3IaHUI, HEOOXOTMMBIX /1JIsl 0CBOECHHS THCIUTLIUHBI
[TeyaTHpie yueOHbIC U3aHus B OMOIMOTEUHOM (HOHIE
KoauuecTtBo
Ne ABTOD, Ha3BaHHE, MECTO U3JJAHUS, U3/1aTEIHCTBO, TOJ U3/IaHHUs, KOJIUYECTBO
i - 9K3EMILISPOB B
OnbIMoTEKE
1 ®usuka: 500 ocHOBHBIX 3ak0HOB u Gopmyin / T.M.Tpopumona. - 3-e uzm.,crep. - M.: )
" | Bercmmk., 2001. - 63c.
2 ®dwusuka UIS CTPOUTENBHBIX M apXHUTEKTYPHBIX BY30B : yde0.mocobue ajsi By30B / 2
" | O0.K.Kocrtxko. - Pocros #/]l : ®enunkc, 2004. - 508c¢.
dusnka: nporpamMma,MCeToA.yKa3aHust W KOHTPOJIbHBIC 3adaHud JIA BY30B /
3. |B.®.JImurpuera,B.A.Ps6oB,B.M.I'nagckoii. - 4-e wu3n.,nepepab.u jgom. - M. 3
Bricm.mk., 2007. - 126¢.



https://portfolio.rgunh.ru/pluginfile.php/316410/mod_resource/content/3/���.���.2_%20���%20����.pdf
https://portfolio.rgunh.ru/pluginfile.php/316410/mod_resource/content/3/���.���.2_%20���%20����.pdf
https://portfolio.rgunh.ru/pluginfile.php/316422/mod_resource/content/3/���.%20���.%208%20%20%20���%20����.pdf
https://portfolio.rgunh.ru/pluginfile.php/316422/mod_resource/content/3/���.%20���.%208%20%20%20���%20����.pdf
https://portfolio.rgunh.ru/pluginfile.php/316458/mod_resource/content/2/������������%20%20������%2014_���.pdf
https://portfolio.rgunh.ru/pluginfile.php/316458/mod_resource/content/2/������������%20%20������%2014_���.pdf
https://portfolio.rgunh.ru/pluginfile.php/316430/mod_resource/content/3/���.%20���.12%20%20%20%20���%20����.pdf
https://portfolio.rgunh.ru/pluginfile.php/316430/mod_resource/content/3/���.%20���.12%20%20%20%20���%20����.pdf
https://portfolio.rgunh.ru/pluginfile.php/316438/mod_resource/content/3/���.���._34%20_���%20����.pdf
https://portfolio.rgunh.ru/pluginfile.php/316438/mod_resource/content/3/���.���._34%20_���%20����.pdf
https://portfolio.rgunh.ru/pluginfile.php/316447/mod_resource/content/3/���.���._26%20���%20����.pdf
https://portfolio.rgunh.ru/pluginfile.php/316447/mod_resource/content/3/���.���._26%20���%20����.pdf
https://portfolio.rgunh.ru/pluginfile.php/316439/mod_resource/content/3/���.%20���.%2033%20%20%20���.pdf
https://portfolio.rgunh.ru/pluginfile.php/316439/mod_resource/content/3/���.%20���.%2033%20%20%20���.pdf
https://portfolio.rgunh.ru/pluginfile.php/316448/mod_resource/content/3/���.%20%20���.%2035%20���%20����.pdf
https://portfolio.rgunh.ru/pluginfile.php/316448/mod_resource/content/3/���.%20%20���.%2035%20���%20����.pdf
https://portfolio.rgunh.ru/pluginfile.php/316453/mod_resource/content/3/���.��.29%20���%20%20����.pdf
https://portfolio.rgunh.ru/pluginfile.php/316453/mod_resource/content/3/���.��.29%20���%20%20����.pdf
https://portfolio.rgunh.ru/pluginfile.php/316411/mod_resource/content/3/��6�����������_���.pdf
https://portfolio.rgunh.ru/pluginfile.php/316411/mod_resource/content/3/��6�����������_���.pdf

DNEeKTpOHHBIC YUeOHBIC U3JIAaHUS B JIEKTPOHHO-OnOmmoTeuHbix cuctemax (9bC):

Ne | ABTOp, Ha3BaHUE, MECTO U3/IaHUS, TOJ U3AAHUS, CcplTka Ha yueGHOe H3nanHe B DBC
1/ KOJIMYECTBO CTPAHUIL
OcHoOBHas
I'pabdosckuii, P.M. Kypc ¢usuku: ydebHoe
nocobue st By30B / P.M. I'paGoBckmii. — 13-e
1 ggﬂg CC.TeIi .I SBCISHK&SZT%%?L?SF)O%?B— 2(%2;&: https://e.lanbook.com/book/184052
AJICKTPOHHBIN //JIaHb: AJIEKTPOHHO-
OnOIMOTEYHAS CUCTEMA.
CagenbeB, M.B. CO0pHUK BOIIPOCOB M 3a/1ay 10
oOmieii usuke: ydeOHOE mocobOue Ui BY30B /
N.B. CaBenneB. — 10-e wmsnm., crep. — CaHKT- )
2 Ietepbypr: Jlam, 2022, — 292 c. —II)SBN 978-5- https://e.lanbook.com/book/187820
8114-9199-5. — Tekcr : »yekTpoHHbIN // JlaHb :
AJIEKTPOHHO-OMOJIMOTEYHAs CCTEMaA
JlononHurenpHas
AxkcenoBa, E.H. O6mas ¢puznka. Mexanuka (T1aBbl
1 Kypea): yueOH. nocob. [ IneKTpomHIi pecype]/ http://e.lanbook.com/book/103056
E.H. AkceHoBa. — 2-e u3f., ucnp. — CaHKT-
[lerepOypr: Jlans, 2018. — 128 c.
Axkcenona, E.H. O6mas ¢usuka. Konebanus u
BOJIHBI(TJIaBBI Kypca): yaeOH. moco0.
2 [BﬂeKipOHHHI?;egy;:] JEHL AKCeHOBA. — 2-¢ http://e.lanbook.com/book/103055
u3n., uctp. — Cankr-IlerepOypr: Jlans, 2018. —72 c.
AxkcenoBa, E.H. O6mas ¢puzuka. TepmonnHamMuKa u
MoneKyJsipHas pusnka(riaBbl Kypea): yueOH. mocoo.
3 [BHeK}T]pOI;IHHIgI) pecyffc] / E.H.ypAngIZOBa. —2-e http: //e.lanbaok.com/book/103058
u3n., uctp. — Cankr-llerepOypr: Jlans, 2018. —72 c.
Axkcenona, E.H. O6mas ¢pusnka. DJIeKTpUIECTBO U
MarfeTusM (TIaBbl Kypca): y4eOH. moco0.
4 | [DnextponHsblii pecypc] / E.H. Akcenosa. — 2-¢ http://e.lanbook.com/book/103059
u3g., ucrnp. — Cankr-IlerepOypr: Jlans, 2018. — 112
C.
AxcenoBa, E.H. Obmias ¢pusuka. Onruka(riaBsl
5 [P ca): yueGH. m0cob. [IneTporHIii pecype] / https://e.lanbook.com/book/103057
E.H. AkceHoBa. — 2-e u3j., ucnp. — CaHkT-
[etepOypr: Jlans, 2018. —76 c.
6.3 IlepedeHbIIEKTPOHHBIX00Pa30BaTEJIBLHBIXPECYPCOB
Ne DyekTPOHHBII o0pa3oBaTebublii | Jloctyn B JOP (ceth UHTepHeT, JIOKAJIBLHAS CETh,
n/n pecypc aBTOPH30BAHHBIIi/CBOOOIHBII T0CTYN
[ukn Bupeoneknuii o GusnkKe
1 | ®usnyeckast KapTUHA MHUpa https://videouroki.net/blog/vidieourok-fizichieskaia-kartina-
mira.html
2 | Ilpumenenue mepBoro  Havana | https://videouroki.net/blog/vidieourok-po-fizikie-
TEPMOJIMHAMHKH K H30IPOIIECCAM primienieniie-piervogho-nachala-tiermodinamiki-k-
izoprotsiessam
3 | PagnoaktuBHOCTE. MoOmenu atomos | https://videouroki.net/blog/vidieourok-po-fizikie-
radioaktivnost-modieli-atomov
4 | Noctmxenust Poccun B mokopenun | https://videouroki.net/blog/dostizhieniia-rossii-v-pokorienii-

KocMoca kosmosa



https://e.lanbook.com/book/184052
https://e.lanbook.com/book/187820
http://e.lanbook.com/book/103056
http://e.lanbook.com/book/103055
http://e.lanbook.com/book/103058
http://e.lanbook.com/book/103059
https://e.lanbook.com/book/103057
https://videouroki.net/blog/vidieourok-fizichieskaia-kartina-mira.html
https://videouroki.net/blog/vidieourok-fizichieskaia-kartina-mira.html
https://videouroki.net/blog/vidieourok-po-fizikie-primienieniie-piervogho-nachala-tiermodinamiki-k-izoprotsiessam
https://videouroki.net/blog/vidieourok-po-fizikie-primienieniie-piervogho-nachala-tiermodinamiki-k-izoprotsiessam
https://videouroki.net/blog/vidieourok-po-fizikie-primienieniie-piervogho-nachala-tiermodinamiki-k-izoprotsiessam
https://videouroki.net/blog/vidieourok-po-fizikie-radioaktivnost-modieli-atomov
https://videouroki.net/blog/vidieourok-po-fizikie-radioaktivnost-modieli-atomov
https://videouroki.net/blog/dostizhieniia-rossii-v-pokorienii-kosmosa
https://videouroki.net/blog/dostizhieniia-rossii-v-pokorienii-kosmosa

5 | OcHOBHBIE dbopmyser | https://videouroki.net/blog/videourok-osnovnye-formuly-i-
U METOIMYECKHE peKoMeHaluK metodicheskie-rekomendatsii-po-resheniyu-zadach-na-osnovy-

110 PelICHNI0  3ajay  Ha ocHopsl | ermodinamiki

TCPMOANHAMUKHU
6 | Ctpoenue aTOMHOTI'O sapa. | https://videouroki.net/blog/stroenie-atomnogo-yadra-
SInepHbie CUIIBI yadernye-sily.html

7 | Ckopocts mpu mpsimosimHeitHOM | https://videouroki.net/blog/skorost-pri-pryamolineynom-
PAaBHOYCKOPEHHOM JIBUSKCHHH TeJIa ravnouskorennom-dvizhenii-tela

8 | dusuyeckue sennunHEL. | https://videouroki.net/blog/fizicheskie-velichiny-izmerenie-
Usmepenne dusnueckux semmunn. | fizicheskikh-velichin-tochnost-i-pogreshnost-izmereniy
TouHOCTH U MOrpCIIHOCTDb
U3MEPEHUI

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

10 | Kunervika v IMHAMUKA MaTepHATBHON http://botaniks.ru/videourokfizikal.

TOYKH

11 | OcuoBHoe  ypaBHenwe  jmHamuku | http:/botaniks.ru/videourokfizikall
BpALLIATEIIHHOIO JIBIDKEHUS

12 | T'uapocTraTika 1 adpoCTaTiKa http://botaniks.ru/videourokfizikal7

13 | CrempanbHast Teopys oTHOcUTeIbHOCTH | http://botaniks.ru/videourokfizikal4

14 | Vimmysee  sHeprust B persttuBUCTCKON | hitp:/botaniks.ru/videourokfizikal6
MEXaHHKe

6.4 CoBpemeHHbI€e IPodeccHoHAIbHBIE 0a3bl JAHHBIX, HH(POPMAIHOHHBIE CTIPABOYHBIE CHCTEMbI
U JIMIEH3HOHHOE MPOrpaMMHOe ofecnedeHmne

CoBpeMeHHBbIE PO(ecCHOHANBHBbIE 0a3bl TAHHBIX

1. JoroBop o moaxiroueHuu Kk HarpoHanbHON AMEKTPOHHONH OMOIHOTEKEe W MPEeAOCTaBICHUU
nocryma kK o0bekTaM HammonanbHOH 3mekTponHoit oubmmorexku Nel01/HDB/0502-m ot 26.02.2020 5
JIET ¢ MPOJIOHTAIINeH

2. Cornamenue o OGecruratHoM TectoBoM noctyrne K Polpred.com. O630p CMU 27.04.2016

O6eccpouHo

3. Cornamenue o OGecruratHoM TectoBoM joctyne kK Polpred.com. O630p CMU 02.03.2020
06eccpouHo

4. UndpopmanmonHo-cnpaBounas cucrema «lapant» — URL:  https://www.garant.ru/

WNudopmannonHo-cripaBoyHas cucrtema Jluensnonusiit forosop Ne 261709/0I1-2 ot 25.06.2021

5. «KoncynpranT Ilmoc». — URL: http://www.consultant.ru/ cBoG0gHBINH qOCTYTI

6. DrnexkTpoHHO-OMONMMOTeuHast  cuctema  AgriLibhttp:/ebs.rgunh.ru/  (cBHZETENBHCTBO O
rocyaapcTBeHHOM peructpamuu 6a3sl anHbix Ne2014620472 ot 21.03.2014).

7. @enepanbHbli  LEHTp  WHGOpPMAIMOHHO-00Opa3zoBaTeldbHbIX  pecypcoB. —  URL:
http://fcior.edu.ru/ cBo6oaHBIN TOCTYIT

8. MexnayHapoaHas HH(MOpMAIMOHHAsE CHCTEMa IO CEelIbCKOXO3AHCTBEHHBIM HayKaM U
texnojorusm . — URL: https://agris.fao.org/agris-search/index.do cBoOomHbI# qOCTYTI

9. Undopmanmonnas cucremMa «EnmHoe OKHO nocTyma K 0oOpa3oBaTEelbHBIM pecypcam». —
URL.: http://window.edu.ru/cBo6oHblii g0CTYII

JocTtyn K 3J1eKTPOHHOI HH(POPMALMOHHO-00pPa30BaTeJbHON cpene, HHPOPMALMOHHO-
TeJIeKOMMYHUKAIMOHHOU ceTH « AHTEepHET»

1. Cucrema aucraHuuoHHoro oOydenuss Moodlewww.portfolio.rgunh.ru  (cBoGoaHO
pacnpocTpaHsieMoe)

2. [lpaBo wucnonb3oBanust mnporpamm jaiast  IOBM  MirapolisHCM B cocraBe
(GyHKIIMOHATBHBIX OJIOKOB M MOAyNel: BupryanpHas KOMHaTa.

3. VHHOBaIIMOHHAs CHCTeMa TECTUPOBAaHUS — MPOrpaMMHOE obecreueHue Ha Iuiatdopme
1C (Horosop Ne K/06/03 ot 13.06.2017). beccpouHsbIii.
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https://videouroki.net/blog/videourok-osnovnye-formuly-i-metodicheskie-rekomendatsii-po-resheniyu-zadach-na-osnovy-termodinamiki
https://videouroki.net/blog/videourok-osnovnye-formuly-i-metodicheskie-rekomendatsii-po-resheniyu-zadach-na-osnovy-termodinamiki
https://videouroki.net/blog/stroenie-atomnogo-yadra-yadernye-sily.html
https://videouroki.net/blog/stroenie-atomnogo-yadra-yadernye-sily.html
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https://videouroki.net/blog/fizicheskie-velichiny-izmerenie-fizicheskikh-velichin-tochnost-i-pogreshnost-izmereniy
https://videouroki.net/blog/svobodnye-i-vynuzhdennye-kolebaniya
https://videouroki.net/blog/svobodnye-i-vynuzhdennye-kolebaniya
http://botaniks.ru/videourokfizika1.
http://botaniks.ru/videourokfizika11
http://botaniks.ru/videourokfizika17
http://botaniks.ru/videourokfizika14
http://botaniks.ru/videourokfizika16
https://www.garant.ru/
http://www.consultant.ru/
http://ebs.rgunh.ru/
http://fcior.edu.ru/
https://agris.fao.org/agris-search/index.do
http://window.edu.ru/
http://www.portfolio.rgunh.ru/

4. OOpa3oBarenbHbIi MHTEPHET — moOpTal Poccuiickoro rocynapcTBEHHOIO arpapHoro
3a04YHOTO YHUBEpcHUTETa (CBUAETEIBCTBO O PErHCTpPAllMU CPElICTBa MacCOBBIX HMH(popmanuu Om No
®C77-51402 ot 19.10.2012).

JIMIeH3HOHHOE U CBOOOHO PACIIPOCTPaHsieMOe MPOrpaMMHoOe o0ecrieyeHue

1. OpenOffice — cBoOOAHBIH MakeT OQUCHBIX TPUIOKECHUH (CBOOOIHO PaCcIPOCTPaHIEMOE)

2. linuxmint.com https:/linuxmint.com/ (cBOOOIHO pacpocTpaHseMOe)

3. DnekTpoHHO-OMOMMoTeunass cuctema  Agrilibhttp://ebs.rgunh.ru/  (cBHIeTenscTBO O
rocyaapcTBeHHOW peructparuu 0a3pl  naHHbIX Ne2014620472 ot 21.03.2014) coOCTBEHHOCTH
YHHUBEPCUTETA.

4. Odunmanpaas crpanuna PI'BOY BO «Poccuiickuii TrocyaapCTBEHHBIH YHHUBEPCUTET
HapojHoro xo3siictBa umenu B.W. Bepranckoro» https://vk.com/rgunh (cBOOOIHO pacmpocTpaHsieMoe)

5. AHnTHBUpYcHOe mnporpammHoe obecrmeuenue Dr. WEB  DesktopSecuritySuite
(CyOnuuensuonnbiii qorosop Ne 13740 Ha nepenady HEHCKIIIOUUTENbHBIX IIPaB Ha IPOrpaMMBbl AJIs
OBM ot 01.07.2021).

6.5 IlepeyeHnb yueOHBIX ayIMTOPHIi, 000PY10BAHUS H TEXHHYECKHX CPeICTB 00y4eHHs

VYueOHas ayouTopus IUIS TPOBEACHUS JICKIMOHHBIX 3aHATHU
(motounas). Crenuamu3upoBaHHAs MeOellb, MOCKa MENoBasd,
MIEPCOHAIBHBI KOMITBIOTEP B COOPKE C BEIXOJIOM B HHTCPHET,
MIPOEKTOP, 3KpPaH HACTEHHBIN.

143900, MockoBckas obmacts, T. bamammxa, yir.
IOmmyca ®@yunka 1.1, xab. 203

IInomane moMenieHusa 75,7 KB. M.

Ne o TexHnueckoi MHBeHTapu3anuu 213, stax 2

VYueOHast ayauropus sl 3aHATHH JICKIMOHHOTO —THIIA,
CEMHMHApCKOr0 THUMa (CeMHHaphl, NPAKTUYECKHE 3aHSATHS,
MPaKTUKYMbI, JabopaTopHble pPabOThl, KOJUIOKBHUYMBI), IS
IIPOBEJICHUS. TPYNIOBBIX KOHCYJbTAUHd U HMHIMBHUIYAIbHOU
paboThI O0YYABIINXCS ¢ TEIArOTHYCCKUMUPAOOTHUKAMU, IS
MPOBECHUS TEKYIIEro KOHTPOIS U TMPOMEKYTOUHOU
aTTeCTalllu.

CrneuunanusupoBaHHas MeOenb, Jocka MenoBasi. JlaboparopHbie
ycraHOBKH:  «M3yueHWe  [end  MEPEMEHHOI0  TOKay,
«OmpeneneHye TOPU3OHTAIBHON cocTaBisIoleil  BekTopa
WHIYKIMM ~ MarHuTHoro moyia  3emuny»;  «OmpeneneHue
OTHOIIICHUS TEIUIOEMKOCTEH Cp/Cv BO3/yXa
METO/1.a11abaTHYECKOTO pacuIMpeHus»; «W3yyenue
BpAIIATeIbHOTO JIBUKEHHS TBEPJOr0 Tela U OIpe/eieHHe
MOMEHTa HWHEPIHUH MaxoBukay; «M3ydeHue CBOOOIHBIX
KoJieOaHui MIPYKUHHOTO MasITHHKa, «3mepenne
TEMIIEPATyphl TepMomapoi»; «OrnpeleneHne HHIYKTHBHOCTH
KaTymkmn»; «OrmpeaeseHre KOHIEHTPAaLUK caxapa [0 yriy
BpalicHUA IJIOCKOCTHU TMOoJIApU3alun, «Ol’[pel[e.]'[eHHe
OCBEIIEHHOCTH IOBEPXHOCTH C TOMOIIBIO  CEJIEHOBOTO
(doTornemMeHTa; «['pagynpoBka MOHOXpOMaropa u
oIpe/ieJICHUEe JJTMH BOJIH CIIEKTpa ra3a»

143900, MockoBckas obmacts, T. bamammxa, yir.
IOnuyca @yuuka 1.1, kab. 208

IInomans momernicHus 73,8 KB. M.

Ne o TexHn4eckod MHBeHTapu3anuu 224, stax 2

ITomemenne s camocToATensHOW paboTel. IlepcoHanbHbIE
KOMIBIOTEPHI B COOPKE C BBIXOJIOM B HHTEPHET.

143907, MockoBckas 00sacTs, T. banamuxa, yi.
mocce DHTY3UacToB, A. 50, YUTambHBIN 32l
ITnomane nomenienus 497,4 kB. M.

Ne o TexHUYecko# nHBeHTapm3anuu 177, stax 1

ITomemienue TSt CaMOCTOSITEIbHON paboTHI.
Crenpanu3upoBaHHas MeOelb, IEPCOHAIBHBIE KOMIBIOTEPHI B
cOOpKE C BBIXOZOM B HHTCPHET.

143900, MockoBckas 00sacTs, T. banammuxa, yi.
IOnnyca ®yuuka 1.1, kab. 320

[Tnomane nomenienus 49,7 kB. M.

Ne o TexHMYecKoit nHBeHTapu3auu 313, stax 3

Y4eOHast ayautopus As y4eOHBIX 3aHATHH 00ydJaromuxcsi u3
yucna naBanuaoB v mn ¢ OB3. Crnenmanm3upoBaHHas MeOelTb.
ABTOMaTH3MpPOBaHHOE pabouyee MECTO JUIl HHBAINIOB-
KOJISICOYHUKOB C KOPPEKIIMOHHOW TEXHUKOW M MHAYKIMOHHOU
cucremoii OnCuc 290; ABTOMaTH3MpOBaHHOE pabouee MecTo
UL CHa0OBUISAIIMX M HE3pA4YMX  MOJb30oBaresieil  co
CTaIlMOHAPHBIM BuAeoyBenmauTeneMInCuc 29 ON;
ABTOMaTH3UPOBAaHHOE pabodyee MecTo Uil CIabOBHAAMMX U

143907, MockoBckas o0nacts, r. bamammxa, yi.
mocce DHTy3nacToB, 1. 50, kad. 105

ITnomans momerienus 52,8 KB. M.

Ne o TexHUYeckoi nHBeHTapm3anuu 116, stax 1
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1.0nucanue nokaszarejaed U KpurTe

HeB OlleHMBAaHNS IUIAHNPYEMbIX pPe3yJIbTAaTOB 00y4eHus 10 y4eOHOl AN CUMILINHE

Komnerenuus HaumenoBaHue
YpoBeHb 0CBOEHMS Ilnanupyemblie pe3yabTaTbl 00y4eHUs OLIEHOYHOI'0
cpeacTrsa
OIIK-2. Cnoocoben 3HaeT: OCHOBHBICE METOJBI, CIMOCOOBI W CPEACTBA TMONydYeHHs, XpaHeHwus, | OTueT mo 1ab. padbote
INPMHUMATh YYACTHE B mepepaboTki  WHGOPMANWK, 3HAaeT OCHOBBI MOJICIHpoBaHUWs, aHamm3a u | CobecemoBaHme
Hay4HO- COBEPIIIEHCTBOBAHMS OWM3HEC-TIPOIecCcOB MW MH(OpMAIMOHHO-TEXHOMOTHYecKor | Tect
HICCIICI0BATEIBCKOM UH(PACTPYKTYPBI PEATPUSITUS KontponbHas pabota
EATEIBHOCTH Ha IMoporossiii YMeer: pemare 3aadd ¢ MPUMEHEHHEM MPOrPaMMHBIX WHCTpyMEHTalbHBIX | Pedepar
OCHOBE (Y1OBJIETBOPUTEIBHO) | CpeacTB; Pa3pabareiBacT u aHATM3UPYET MOJEIH OU3HEC-TIPOIIECCOB U POEKTOB
10 X COBEPILICHCTBOBAHHIO, & TAKIKE POBOIUT UCCIICTOBAHMS HH)OPMALTIOHHO-
HMCHOIE30BaHNA TEXHOJIOTHYECKOH HHOPACTPYKTYPBI IPEIIPHUITUS
CCTCCTBCHHOHAYTHBIX Biajeer: HaBEIKAMH CaMOCTOSTENBHOM pabOTBI B CHCTEME KOMITBIOTEPHBIX
U TEXHUYECKUX HayK, TeXHOIOTHIA
yudera  TpeboBaHMii 3HaeT TBEPAO: OCHOBHBIE METOMBI, CIOCOOBI W CpeacTBa moiydenwus, | OTdeT mo jab. pabore
DKOJIOrUYECKOH u XpaHeHusl, epepaboTKu HHPOPMAIUH; 3HAET OCHOBBI MOJIEIMpoBanus, ananmusa | Cobecenosanue
HPOU3BOJCTBEHHOM ¥ COBEPILEHCTBOBAHUS OM3HEC-TIPOIIECCOB U MH(DOPMALMOHHO-TEXHOIOTHYECKOi | TecT
0€301aCHOCTH. UHPPACTPYKTYPBI PEATTPUATHS Konrtponbhas pabora
Tpoasnmy b YMeeT yBepeHHO: pemarth 3a]a4d ¢ [PUMEHEHHWEM MNporpaMmHbx | Pedepar
(xopomio) MHCTPYMEHTAIBHBIX CpPelCTB; Pa3pabaThiBaeT M aHaIM3UpyeT Monelu Ou3Hec-
IpPOLIECCOB M TPOCKTOB 10 HMX COBEPIICHCTBOBAHUIO, a TAaKKE IPOBOAUT
WCCIIeIOBaHUA WHPOPMAITMOHHO-TEXHOJIOTHUECKON UHPPACTPYKTYPHI
HpeANPUATUS
BiianeeT yBepeHHO: HaBBIKAMH CaMOCTOSITENBHOW pabOTBl B CUCTEME
KOMITBIOTCPHBIX TEXHOJIOT U
HNmeeTr copMupoBaBiIeecsi cHCTeMaTHYeCKHe 3HAHHMS: OCHOBHBIE MeToxbl, | OTder mo j1ab. pabore
CIOCOOBI M CpEJCTBA TOJTydeHHs, XpaHeHus, nepepadotku uHpopmaimy; 3HaeT | CobecenoBanue
OCHOBBI MOJICIMPOBAaHHMs, aHAIN3a M COBEPIICHCTBOBaHMS OM3Hec-mporieccoB u | Tect
WHPOPMAITMOHHO-TEXHOJIOTHUECKON MHOPACTPYKTYPBI IPEIPUSTHS KonrtponbHas pabora
. Nmeer chopMupoBaBUIeecss CHCTEMATHYECKOe yMeHHWe: pemiaTth 3amaqdu ¢ | Pedepar
(BOIT’EIC;E:::) IIPUMEHEHUEM IIPOTPaMMHBIX WHCTPYMEHTAIBHBIX CPEICTB;

Pa3pabarbiBaeT 1 aHAJIM3UPYET MOJAEIN OM3HEC-TIPOIIECCOB U MPOEKTOB 110
UX  COBEpPLICHCTBOBAHHWID, a TaKXKe  MPOBOJAMUT  MCCIEAOBAHUS
WH()OPMAITMOHHO-TEXHOJIOTHYECKOU HHPPACTPYKTYPHI TIPEITPUATHS
Ilokazan cdopMupoBaBIIeecsi CHCTEeMAaTHYECKOe BJaJeHHe: HaBBIKAMU
CaMOCTOSITEIIbHOU pabOThl B CHCTEME KOMIIBIOTEPHBIX TEXHOJIOTHI
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2. Onucanye NIKaJ OLEeHUBAHUSA

2.1. lllkajia oneHUBaHMsI HA Tale TEKYIero KOHTPOJIsi

®opMa TeKyero KOHTPOJIs

OtcyTrcTBUE yCBOEHUS
*
(H¥DKE TOPOTOBOTO)

[ToporoBssiii
(YIOBIETBOPUTEIHHO)

[IpoaBuHYTHIH (XOPOIIO)

Bricokuii (0TiIM4HO)

Otder 1o ab. pabote

HEC BBIIIOJIHCHA HUJIN BCC
3aaHuA pECIICHBL
HCIIPaBUJILHO

ens u 3amaun mabopaTopHOI
PabOThI JOCTUTHYTHI YACTHYHO.

Llenb 1 3aa49¥ BHITOJTHEHUS
1a60pPaTOPHON PabOTHI
JIOCTHUTHYTHI.

Ilens BemoHEHMS
JIOCTUTHYTA, 33/1a4X PEIICHEI.

BrimonHeHue TecToB (He MeHee
15 BompocoB Ha BapHaHT)

Menee 51%

51-79%

80-90%

91% u 6oiee

CobecenoBanue

HC BBIIIOJTHCHA

Ilenb 1 3aaun Bompoca
AOCTUTHYTBI YaCTUYHO.

HCJ'IB 1 3a1a4M BBIIIOJTHCHUA
BOIIpoCa JOCTUTHYTHI.

Ilens Hancanus OTBETa HA
BOIIPOC JJOCTUTHYTA, 3a/1a4l
pCUICHBI.

Brinonnenre KOHTPOJIBHOM
paboTHI

HC BBIIIOJTHCHA HJIN BCC
3aJaHus PEUICHBI
HCIIPaBUJIBHO

Pemeno 6onee 50% 3amanus, HO
menee 70%

Pemeno 6onee 70% 3amanus,
HO €CTb OIIHNOKHU

BCE 33J[aHHA PelieHbI 0e3
ommnoOoK

Pedepar

HC BBIIIOJIHCHA

Lenb 1 3anaun pedepara
JOCTUTHYTHI YACTUIHO.
AXTyanbpHOCTh TeMbI pedepata
orpejesieHa HeyoeauTeapHo. B
pedepare BHISIBICHBI
3HAYHUTENILHBIC OTKIIOHCHUS OT
TpeOOBaHMI METOUUCCKUX
yKa3aHUM.

Llens v 331241 BBITIOJTHEHUS
pedepara TOCTHTHYTHI.
AKTYalbHOCTb TEMBI
pedepara noATBEpKICHA.
Pedepar BemoHeH ¢
HE3HAYUTEIbHBIMU
OTKJIOHEHUSIMU OT
TpeOOBaHUI METOTUICCKUX
YKa3aHUH.

Uenps Hanucanus pedepata
JOCTUTHYTA, 33/1a91 PELICHBI.
AKTYaJIbHOCTb TEMBI
UCCIIEIOBAHUS KOPPEKTHO U
moytHO ob6ocHOBaHa. Pedepar
BBITIOJTHEH COTJIaCHO
TpeOOBaHUSIM.

2.2 llIkajia oeHUBAHMS HA YTANe MPOMEKYTOYHOM aTTecTAINU (3a4eT U IK3aMeH )
dopma IpoOMEKYTOUHON aTTECTALUNA OTcyTcTBHE YCBOCHUS (HIKE TToporoserit IIponBuHYTEIA o
OpMa HPOMEKYTOUHOM aTTeCTall y y ( P POJIBHHY Bricokuii (OTIIHYHO)
TTOPOTOBOTO) (YIOBIETBOPUTENHLHO) (xoporo)
BrImmotHeHME HTOTOBBIX TECTOB (HEe MeHee 15
BOIIPOCOB HA BAPHAHT) Menee 51% 51-79% 80-90% 91% u Goitee
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3. TunoBble KOHTPOJIbHBIE 3aJaHUS WIN HHbIe MATEPHAJIbI, HEO0X0AUMbIe /IS OLleHKH 3HAHWI,
YMeHUil, HABbIKOB U (MJIM) ONbITA JeATeJIbHOCTH, XapaKTePU3yIUX dTanbl (OPMHUPOBAHUA
KOMIIETEeHIHIi B Npoiecce 0CBOEHUsI 00Pa30BaTeJbHOI MPOrpaMMbl

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

CryneHTy mnpeasiaraloTcsi BapHUaHThl KOHTPOJBHBIX pa0OT, BKIIIOYAIOLIME IIECTh 3aJaHUM.
Homep BapmanTa KOHTPOJBHOH pabOTHI OINpenenseTcs IMpernojaaBaresieM. TemaTnka KOHTPOJIBHBIX
paboT chopmMupoBaHa MO MPHUHIMITY COYETAHUS Pa3/IeNOB JUCIHUILUIMHBL. HanmucaHuio KOHTPOJIbHOI
paboThl TOMHKHO MPEANIeCTBOBATh M3YYEHHUE JICKIIMOHHOTO MaTepualla, BBIIIOJHEHHE J1a00paTOpHOM
paboThl U B IIPOLIECCE CAMOCTOSITENIbHOM paboThl. JlJisl yCHEeIHOro BBIMOIHEHHs] KOHTPOJIbHOM paboThI
HEO0XO0AMMO 03HAKOMUTBCS C JTUTEPATYpOil, CIUCOK KOTOPOU JaH B pazzaeine 6 pabodel mporpamMmmbl
«IlepedyeHb OCHOBHOH U TOTIOJIHUTEILHON JTUTEPATYPHI».

BAPUAHT

3agaua 1.Teno GporieHo Mo YriioM K TOPU3OHTY TaK, YTO €ro paguyc BEKTOP U3MEHSETCS 10 3aKOHY:
=3t +(3t—2t?)] . Onpenenuth JaIBHOCT MOJETA TENA.

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

3amaua 3. Onpenenuts eMKkocTh C KOHAEGHCATOpa, COCTOSILEro U3 ABYX mapukoB auamerpom d = 0,01
M, [IEHTPBI KOTOPBIX HaXOAATCS B BO3ayxe Ha pacctosauu | = 0,20 M Apyr OT Apyra, NPHHSB, 4TO
3apsi/ibl Ha X TIOBEPXHOCTSIX pacipe/iesieHbl paBHOMEPHO.

3agaua 4. J[pa IIMHHBIX MPSIMBIX MapaJUIEIbHBIX TPOBOJHUKA C OJMHAKOBO HANPaBICHHBIMU TOKaMH |1 =
2 Awul, =4 A pacnonoxenbl Ha paccrosaud d = 10 cm apyr ot apyra. OnpeneauTs MarHUTHYIO
UHAYKIHIO B B Touke, jexalieil B cepeiiHe OTpe3Ka MPsSIMOM, COSTMHSIONIETO MPOBOIHUKH.

3apaua S.Ha mudpakimonnyro pemierky, comepkamyro N= 250 mTpuxoB Ha MWUIMMETp, MagacT
HOpPMaJIbHO Oelnblif CBET, a 3aTeM MpOCHUPYEeTCs MOMEIIEHHON BOJIM3M PElIeTKU JMH30M Ha HSKpaH.

PaccrosiHue ot nuH3bI 10 3kpaHa L= 1,2 m. ['paHuiiel BUAUMOro crexkrpa: ﬂ,Kp = 0,780 MkM u Ay =

0,400 mxM. OnpenenuTs IMUPUHY CIEKTPA IEPBOTO MOPsIIKAa HAa SKPaHE.
3agaua 6.CKOJIBKO dHEPrUU OCBOOOJIUTCS MPU COETUHEHUHM OJHOIO MPOTOHA U JABYX HEUTPOHOB B
aTOMHOE A]1p0?

TEMBI PE®EPATOB
. ATbTepHaTUBHAs YHEpPreTHKA.
. ATomHas ¢usuka. M3otonsl. [IppumeHenne painoakTUBHBIX H30TOIMOB.
. beCkOHTaKkTHBIE METO/IBI KOHTPOJIS TEMIIEPATYpPHI.
. Bennuaiiime oTkpbITHS (HUBHKH.
. DIIEKTpUUECKHUE pa3psiibl Ha CIIYKOe ueIoBeKa.
. 'onorpadus u ee mpuMeHeHHe.
. becipoBoiHas nepenayda MIEKTpUIECTBA
. Judpakus B HaIeH KU3HH.
. Kugkne KpucTasibl.
10. 3nayenue oTkpbITH ["anumnes.
11. Mcnionb30BaHne 3IEKTPOIHEPTUH B TPAHCIIOPTE.
12. Knaccudukanus 1 xapaKTepUCTHKH 3JI€MEHTApHBIX YacTHUIL.
13. BO3MOKHOCTH COBPEMEHHBIX J1a3€pOB.
14. Jleonapao na Bunun — ydeHsblif u u3o0peraTens.
15. MuxkpoBoaHoBoe nznydyenue. [lonp3a u Bpen.
16. Hukouna Tecna: u3Hb 1 HEOOBbIYalfHbIE OTKPBITHSL.
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17. Hunbe bop — oauH u3 co3naTeneii coBpeMeHHON (PU3HKH.
18. OnTuyeckue sIBICHUS B IPUPOJE.

19. OTKpbITHE U IPUMEHEHNE BBICOKOTEMIIEPATYPHOI CBEPXIIPOBOIUMOCTH.
20. IlepemMeHHBIN PTEKTPUYECKUM TOK U €ro MPUMEHEHHE.

21. IlomynpoBOJHUKOBBIE JaTUUKHU TEMIIEPATYPHI.

22. IlpuMeHeHue KUKUX KPUCTAIIIOB B IPOMBILIUIEHHOCTH.
23. IIse302nexTpudeckuii 3 (HEeKT ero MpruMeHEHNE.

24. CeHCOpHBIE 3KpaHbl U (PU3UIECKUE MTPOIIECCHI

25. CoBpeMeHHas CIIyTHUKOBAs CBA3b.

26. CoBpeMeHHas pu3ndeckas KapTuHa MUpa.

27. CoBpeMEHHBIE CPENICTBA CBA3H.

28. @OTO3IEMEHTBHI.

®OH/J] OLIEHOYHBIX CPEJICTB JIJIsI IPOMEXYTOYHOM ATTECTAIIAN

KOMIUIEKT TECTOB psist npoMeKyTO4HO# aTTecTanuu (3K3aMeH)
10 AUCHUIIHHE
IIpumepHbIe 32 1aHUS HTOTOBOT'O TECTA

1. Kakas u3 popmyst onpeessieT MTHOBEHHYIO CKOPOCTh?

Ar . AT _dr . S ds
A. <1)> = At ;B.o=lim—=—;B.v= Y; I'v= e ; . Cpenu nmpeioKeHHbIX BapHaHTOB HET BEPHOTO.

A0 At dt

2. BBICTPOTY M3MEHEHHUS CKOPOCTH 10 HATIPABJICHHIO XapaKTEPHU3YeET:
A. TaHreHuuaneHoe yckopenue; b. HopMmaneHOE yckopenue; B. monHoe yckopenue; I'. nepememienue tena; .
CpeaM NPEeASIOKESHHBIX BAPUAHTOB HET BEPHOTO.

3. Jluck BpamiaeTcsi BOKPYT CBOEH OCH. 3aBHCHMMOCTD yIJIa MOBOPOTa JucKa oT Bpemenu: ¢(t) = 3t + 5¢°,
YIJI0Basi CKOPOCTh AMCKA Yepe3 3¢ OT MOMEHTa Havaja ABMKCHHS PaBHA:
A. 3 pan/c; B. 144 pan/c; B. 138 pan/c; I'. 15 pan/c; [. cpelin peJIoOKEHHBIX BAPHAHTOB HET BEPHOTO.

4. Kakas u3 TpeIOKEHHBIX (POPMYI COOTBETCTBYeT Gosiee 0Omiei (HOpMyIHPOBKE BTOPOTO 3aKOHA
HerotoHna?
= dp v? ~
A.F=uN;B.F= o ;B.F = mT ; I'.F=ma; JI. Cpenu npeuio’)KeHHBIX BApUAHTOB HET BEPHOTO.

5. TIpoBeaute COOTBETCTBHS B (POPMYJIax CBSI3M MEXKIY BEIHYHHAMH, OMHCHIBAIOIINMU TTOCTYTATENLHOE U
BpalaTejIbHOE ABIKEHHE 110 OKPY>KHOCTH panuyca R:

A.AS1.wR
B.a,2.¢R
B.a,3.ApR
r.a4.o’R

o5 RVe* + o'

6. VHepuuOHHBIE CBOMCTBA TEN B MOCTYNATEIBHOM [IBMKEHHU XapPaKTEPU3YET
A. Bec; b. cuna tpenus; B. macca; I'. MoMenT unepuuu; . ummnynsc.

7. K nuccumaTMBHBIM CHJIaM OTHOCSITCS:
A. cuna Tspkectu; b. cuna tpenus; B. cuna ynpyrocty; I'. cuiia BCeMUPHOTO TSTOTEHHUS;

I[. CuJia COIMPOTUBJICHUS BO3QyXa.

8. Kunernueckas SHEPrus onpeaeseTcs mno Gopmyie:
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2 2
A,Ez%;B.Ezmgh;B.E=FS;F. E=

s I E=Nt.

9. MoMeHT HHEPIUK MATEPHATBHOM TOYKH OTIPEIEISETCS 110 (GOopMYyJIe:

2
Al=mr2: Bl=1_+md2: Ba1=M. .= m~
¢ g 3

.ot
10. MarepuanbsHast TOYKa KOJIEOIETCS COINIACHO YPABHEHUIO X = 5 SII‘I(E +—=)cm

ITepronx konebanwmii paBen: A.6¢; b.4c; B.3c; TI.12c

11. MakcumanbHOe CMEIEHHE TOUYKH OT MOJI0KEHHST PABHOBECHS B KOJI€0aTEILHOM HPOIECCE — ITO ...
A. avmmutyna;  b.wacrora; B. mepumon; I. daza.

12. Teepmoe Teno, coBepliatoliee MO JACUCTBHEM CHIIBI TSHKECTH KOJIEOAHUS BOKPYI HEMOJBIKHOM
TOPHU30HTAJIBHOM OCH, IPOXOAALIECH Yepe3 TOUKY, HE COBIIQAAOLIYIO C IEHTPOM Macc Tena — 3TO...
A. mareMaTu4eckuil MasTHUK; b. pm3udecknii MmasTHUK; B. MpyXUHHBIN MasgTHUK;
I'. konebarenbHbIH KOHTYP.

13. Tapmonnueckoe kosebanme 3amano ypaBaenueM X = ASIN(af + ). Kakas ¢dopmyna ompexmensier
KUHETHYECKYIO SHEPTHUIO 3aJaHHOr0 Kosebanus E, =...?
2,2 2,2
A A
;B
2
14. PeanbHbli ra3 MOKHO CUMTATh HICATBHBIM IIPH. ..

A. HI3KOM JnaBieHny; b. BeIcOKoif Temnepatype; B. MaioM oobeme; I'. 6obmIon MOJIeKyIsIpHON Macce;
JI. HU3KOM BIAKHOCTH.

M Mo

A. (ma)2A2 sin? (et +))/2;B. cos2 (ot + ) ; T. Acos(at + )

15. B coorBercTBHH ¢ 0OcHOBHBIM ypaBHeHneM MKT npousseierune nasienus (p) u oobema (V) paBHO:

A. 3/2 kT; B%(EQN : B.xT/Na; I'.RT/M; J.vRT.
16. YcraHoBuTe COOTBETCTBHE:
Buo eazoeoeo npoyecca: Ycnosue npomexanus npoyecca (0513 0anHoU Maccol 2aza):
1) wu30TEpMUUECKHIA TIPOIIECC A.p=const
2) HW30XOPUYECKHIA TIpoIecc b.Q=0
3) wu30bapuuecKuii mporece B.V=const
4) aguabaTHBIN TPOIECC I'.T=const

17. Cuna BHyTpeHHETO TpeHHs MEXIy claosiMu skuakoctd F=2 H. Ilpu yBenmuuenun B 2 pasa rpagueHTa
CKOPOCTH U YMEHBLICHUH B 2 pa3a IUIOIIAAHN CJIOEB CHJla BHYTPEHHETO TPEHUS CTAaHET PaBHOM:
A. 1H; b. 2 H; B. 4H; I'. 8H.
18. Bennunna, KOJIMYECTBEHHO XapakTEPHU3YOIIas CIIOCOOHOCTh HAdIEKTPH30BAaHHBIX TeJ OKAa3bIBATH
JNIEKTPUYECKOe BO3JEHCTBHE Ha Jpyrue Telda M TMOJBEpPraTrhCsi CaMHUM 3STOMY BO3JEHCTBHIO,

Ha3bIBAETCH. ..
19. TMonb3ysicb  NPUHLMIOM  CYNEPIO3UIUM  TIOJIEH, Al
ONpPENEINTE HANpPAaBICHUE BEKTOpPA HAIIPSKEHHOCTH @ @
pesynpTupytomero mnoias B Touke C, ecium moine
CO3/]aHO PaBHBIMU 110 MOAYJIIO 3apsamMHu. O
4 - . > 2
A.2. B.4. B.1. I.3. /.5
20. HanpspKeHHOCTh  uepe3 IOTEHIHMAl MOXKET ObITh V3

BBIpa)k€Ha CJIeAYIOIMUM oOpa3om: £ =
21



A. Qo(o, —9,): B. (0, —9,); B.gqy; T. (-grade); 1. Cpean npeyioKeHHBIX BAPUAHTOB HET BEPHOTO.

21. Jlyis onpesienieHns HampsKEHHOCTH SIIEKTPOCTATHYECKOTO OISl PABHOMEPHO 3apsDKEHHOM OECKOHEUHOM
IJIOCKOCTH B BaKyyM€ UCIIOJNIB3YETCs CleyroInas hopMmya;

A.E=0ol¢g,; B.E= ! %;B.E: ir’;l“.E: 1 Z;I[.E:i.

Ay 1 drmeg, R® 2mey ¥ 2¢,

22. DIEKTPUYECKUM TOKOM Ha3bIBACTCS. ..
A. XaoTHYHOE JBWKEHHE YacTHI, B. HampaBleHHOE NBWKEHHE MOIEKYN, B. YIOpAMOYEHHOE IBUKEHHE
3apsHKEHHBIX YaCTHIL; T) JF000€ MPOM3BOJIBHOE JBIKEHHE JIEKTPOHOB; M) CPEOU TPEIOKEHHBIX BAPUAHTOB

OTBETOB HET BEPHOIO.
23. Pabora Toka onpezensercs kak dA = ...

P
A.Udg; B.IUR;B.Tdt : T.I°R; JI. cpeiiu IpeUIoKeHHBIX BAPHAHTOB OTBETOB HET BEPHOTO.
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3anmmmute 1 mpaBmino Kupxroda mist yzna A u 2 npasmio s koatypa ABC/L.
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25. Tp¥ OXMHAKOBBIX CONPOTHBIICHUS COEIMHEHBI JIBYMsi crocobamu. Ompenendtb, B KaKOM Cilydae
coTpoTHBJIeHHE lenu Oomnbire. Ha ckombko?
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