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1. IInanupyemble pe3yabTaThbl 00y4eHHs MO JUCHHUILIHHE, COOTHECEHHbIE ¢ YCTAHOBJIEHHBIMH B
OITOII BO vHauKaTOPpaMHU J0CTHKEHUSI KOMITeTeH NI

1.1 llepeyens KoMHIeTeHI M, (POPMHUPYEMBIX YUeOHOI JMCIUIIIHHON

NuHaukaTopbl 10CTHKEHUST
KOMIIEeTeHINI

IlnanupyemMblie pe3yabTaTbl 00y4eHUs

O6menpodeccuonanbuas komnerenmus OITK-1.
CrocoOcH peliaTh THUIIOBBIC 3aJa4d IPO(ECCHOHAIBLHON JCATEIBHOCTH Ha OCHOBE OCHOBHBIX

MEXaHUKH; MOJIEKYJSIPHYIO (PU3UKY
U TEPMOJUHAMHUKY, DJIEKTPUYECTBO U

3aKOHOB ~MaTEeMaTHYeCKMX W ©CTECTBCHHBIX HAyK C IPUMEHEHHEM HH(OPMAIMOHHO-
KOMMYHHKAITMOHHBIX TEXHOJIOTHIA.

OIIK-1.1. 3HaeT ocHOBHbIE | 3Hath (3): (QyHIaMeHTaNbHBIC 3aKOHBI (DU3UKH, B T.4.
OJIOXKEHUA, 3aKOHbBI M METObI (l)I/I3H‘{eCKI/Ie OCHOBbBI MCXAHUKH; MOJICKYJIAPHYIO (bI/ISI/IKy u
CCTECTBEHHEBIX Hayk, | TCPMOJMHAMHKY, SIICKTPHUCCTBO M MAarHETH3M, ONTHKY, ATOMHYIO
dyHIAMEHTANbHbIE 3aKOHbI (Qu3HKH, | MICPHYI0 QU3HKyY.

B T4 buzneckue ocHopp | YMeTh (Y): HCnons30BaTh (¢u3uUecKkue 3aKOHBI AJISI PELICHUS

3a/1a4 B MPO(heCCHOHATBHOH IEeSATENHHOCTH.

Baaners (B): MeTogaMu perieHus] HHXXEHEPHBIX 3a]a4.

C€CTCCTBCHHOHAYUYHBIX AJUCHUIUIMH JJIS

peUICHUA CTaHAaPTHBIX 3aJa4 B

COOTBETCTBHM  C HAIPABICHHOCTHIO
npodecCuoHaIbHON JIESITeIIbHOCTH

OcyiecTBisieT TIOUCK, aHaJn3,
00paboTKy MHGOPMAIUU JUIS PEIICHUS
IIOCTAaBJICHHBIX 3aaa4d B
npodeccroHabHOM U 00pa30BaTEHLHOM
JEATeIbHOCTH  C  HCIOJb30BaHUEM

CHUCTEMHOIo I1oaxoaa, HCII0JIB30BATh

MarHeTu3M, ONTHKY, aTOMHYIO U
SAJIEPHYIO (DUBHKY.

OIIK-1.2. VMeer  wucrnonb3oBath | 3HATH (3): OCHOBHBIE 3aKOHBI E€CTECTBEHHOHAYYHBIX
OCHOBHBIE 3aKkOHBI | JUCIHMIUIMH JUIS PEHICHUS CTaHJapTHBIX 3a1a4 B

COOTBETCTBUH C HAINPABICHHOCTHIO IMPOGECCHOHAIBHON
JeSITETbHOCTH.

VYmers (Y): wucnonb3oBaTh (U3HUECKHUE 3aKOHBI IS
pelieHus 3aJad B NPOQPECCHOHANBHON JesTeNbHOCTH;
IMPOBOAWTE OKCIICPUMCHTAJIBHBIC NCCIICTOBAHNA.

Baaners (B): Merogamu penieHuss MHXKEHEPHBIX 3a/ady;
MeToAaMHu 00pabOTKH IKCIIEPUMEHTATBHBIX UCCIEIOBAHU.

(1)PI3PI‘ICCKI/IC 3aKOHbI JJId  PCIICHUSA
3as1a4 B poheCCUOHABHOM
ACATCIIbHOCTU.
OIIK-1.3. Bnageer  HaBeikamu | 3HaTh (3): OCHOBHBIE 3aKOHBI €CT€CTBEHHOHAYYHBIX
MIPUMEHEHUSI OCHOBHBIX TMOJIOKEHUHN, | TUCIUIIIINH  JUI  PEIICHWs] CTaHJApTHBIX  3a7a4 B
3aKOHOB M METOJIOB €CTECTBEHHBIX | COOTBETCTBUM C HAIMPABICHHOCTHIO MPOPECCHOHATHHON
HayK U MAaTeMaTHKWA JJIs PEIICHHS | IeATEIbHOCTH, METO/IbI AKCTIEPUMEHTAIIbHBIX
npodeccnoHaNbHBIX 3a7a4 HCCIIEOBAHMII.
VYmerp (Y): wucnonb3oBaTh (U3HYECKHE 3aKOHBI IS
pelieHus 3ajad B NPOQPECCHOHANBHON JeSTeNbHOCTH;

IIPOBOANTE OKCIICPUMCHTAJIIBHBIC NCCIICIOBAHUA.

Baaners (B): Merogamu pemnieHuss MHKEHEPHBIX 3a/ady;
MeToAaMHu 00pabOTKH SKCIIEPUMEHTATHHBIX UCCIICTOBAHUIA.

2. llesiu m 321241 OCBOCHUSA Y4eOHOM TUCHUILVIMHbI, MECTO TUCUMILIMHBI B CTPYKTYype

onoIi

Hucnunmuaa ®usnka OTHOCUTCSA K oOs3aTensHOM yactu b1.0.6 ocHOBHOW mpodeccroHambHOM
o0pa3zoBaTenbHON TPOrpaMMbl BBICHIEr0 00Opa3oBaHUs MO HampaBieHuto moarotoBku 35.03.06
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ArpouHXeHepusl.

eab10 TUCIUTIIIUHBI SBIISIETCS:

O3HAaKOMIIEHHE C OCHOBHBIM HambOosee oOmWUMH (U3WYECKUMH SBICHHSAMH W 3aKOHAMH W WX
TEOPETUYCCKUM OOOCHOBAaHUEM, IIOJIYYCHHE HABBIKOB IPUMCHCHHUS IIOJNYUYEHHBIX 3HAHUM K PEUHICHHIO
MPAKTHYECKUX 3a/1a4, YMEHUN MCIIOIh30BATh ATH 3HAHUS B IPOPECCHOHANBHOM NeSTeNFHOCTH U (JOPMHUPOBAHHE
HEOOXOOUMBIX KOMIETEHIMH, a Takke co3maHus (pyHIaMeHTaTbHOW 0a3bl AJIsl YCIENTHOTO OCBOEHHS psiia
JUCIMILIUH MPUKIIATHOTO XapaKTepa.

Jlns1 BBIpaOOTKH Y COBPEMEHHBIX CHEIIUAIMCTOB C BBICIITUM 00pa30BaHHEM HEOOXOIUMBIX
METOJIOB (PU3UUYECKOTO HCCIICIOBAHUS HEOOXOINMO peuieHue ciedyiouux 3a0au.

- U3y4YeHHUE OCHOBHBIX COBPEMEHHBIX (DM3MUECKUX MPEIICTABICHUH YeI0BeKa 00 OKPYKAIOIIEM MHPE;

- oBnageHne (yHIAMEHTATFHBIMA (U3WMYECKUMHU TOHSTHSAME, TEOPHUSMH W 3aKOHAMH, a TaKke
METOoJIaMH (PH3UYECKOT0 MCCIICIOBAHMUS,

- YCBOCHHME METOJIOB W TNPUEMOB PCIICHUS 3aJad W3 pa3IMyHbIX oOnacTei ¢usuku u Oymymiei
CIEINAIFHOCTH.

3. O0beM y4eOHOH IMCHMILIMHBI B 3a4YeTHBIX EAHHUIAX C YKa3aHMEM KOJHMYeCcTBa
aKaJeMHYeCKHX YaCOB, BbI/IeJIEHHbIX HA KOHTAKTHYIO Pa0oTy 00y4yalouuxcs ¢ npenojaaBarejiemM
(mo BuAaM y4eOHBIX 3aHATHH, TEKYIIMH M NMPOMEKYTOYHbII KOHTPOJIb MO IMCUMILVINHE) U HA
CaMOCTOSITE/ILHYI0O Pa00Ty 00y4arouXcs

Ounast popma o0ydeHUS

Buj yuebHol paboThl 1 cemectp
OO011ast TPYA0EMKOCTb AUCHUIIMHBI, 3aU€THBIX €AMHUI] 4
4acoB 144
AynuTopHasi (KOHTaKTHas1) paboTa, 4acoB 64,3
B T.4. 3aHSTHS JIEKIIMOHHOT'O THIIA 32
3aHATUSL CEMUHAPCKOTO TUIIA 32
[TpomexyTouHas aTTecTanus 0,3
CamocrosiTeibHas padoTa 00y4aOIMXCsi, 4aCOB 73,7
B T.4. KypcoBas paboTta -
KouTtpoJsb (camocTosiTeIbHAsl/ KOHTAKTHASA) 6
Bua npomexyTo4HON arTecTaluu JK3aMEH

4. Conep:kanue TUCHUIIMHBI, CTPYKTYPHMPOBAHHOE N0 TeMaM (pa3jejiaM) ¢ yKazaHHeM
OTBEJCHHOI0 HA HUX KOJMYeCTBA aKaJleMHUYeCKMX YaCOB U BHI0B Y4eOHBIX 3aHATHI
4.1 Ilepeuens pazoenosé OuCUUNIUHBL C YKAZAHUEM MPYOOEMKOCHIU AYOUMOPHOI (KOHMAKMHOIL) U
CamocmoamenvHoil padomaol, 6U006 KORMPOJell U nepeuHs KOMnemeHyuil
Ounas dopma 00yueHus

Tpy10eMKOCTh, 4aCOB Kon
B TOM YHCJIE HauMmeHoBaHue |KOMIIETEH
HanmeHnoBanue pas3ieinoB u TeM ayTUTOPHOH OIIEHOYHOTO 1007071
BCETO .. |caMocTosTell
(KOHTaKTHOM) o cpencTBa
BbHOW paboTHI
paboThI
Paznen 1. Mexanuka. Kose6anust u 24 16 8 Oruet no OIIK-1
BOJTHBI 1abopaTopHOH pabore,
1.1. Ku"gemaTuka 1 JMHAMHKA 8 6 2 COﬁCCGI{OBaHI/IC,6
KOH JIbHasdA paooTa,
1.2. Dueprus. Pabota 3 2 1 OHTPO pado
TecT
1.3. PensTuBucTCKass MeEXaHUKa 3 2 1
1.4.DneMeHTBl MEXaHUKH CILIOIIHBIX 4 2 5
cpen
1.5. 'apmoHnYecKue KojaeOaHus 1 6 4 2
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BOJIHBI
Paznen 2. MoJaeky/sipuas pu3uka u 24 8 16 OTYeT 110 OIIK-1
TepMOAMHAMHKA nmabopaTopHOH padore,
2.1. OCHOBBI MOJEKYJISIPHO- 10 4 6 cobeceoBaHue,
KUHETUYECKOU TEOpUHU KOHTpOIbHAs paboTa,
2.2. TepMoarHaMuKa 14 4 10 TecT
Paznen 3. DinekTpuyecTBo 24 10 14 Ot4er no OIIK-1
3.1. DnekTpocTaTuka 10 4 6 nmaboparopHoii padote,
3.2. TToCTOSIHHBIN DIEKTPUYECKUI TOK cobecenoanHe,
14 6 8 KOHTpOJIbHasl pabora,
TecT
Pasgen 4. Maraeruzm 24 12 12 Ortuer no OIIK-1
4.1. DneKTpOMarHeTH3M 12 6 6 nabopatopoii pabore,
4.2. DNeKTPOMArHUTHAS MHAYKIHS U cobecesioBanye,
NIEPEMEHHBINA TOK 12 6 6 :g::ponwaﬂ padora,
Paznen 5. OnTuka. KBanToBas 24 10 14 Otder no OIIK-1
dusnka nabopaTopHoii padoTe,
5.1. BosiHoBast ontHka 12 8 cobecenoanie,
5.2. KBanrtoBas ¢usnka 12 6 6 KOHTpO.IbHAA padoTa,
TECT
Pazgen 6. ®u3nka aToMa, aTOMHOIO 237 8 157 OIIK-1
AAPA M 3J1€MEHTAPHBIX YACTHILY ’ ’ OTuer o
6.1. ATom 5 2 3 nabopaTopHO paboTe,
6.2. DeMeHTHl (U3NKH TBEPJOTO TENa 5 2 3 cobeceoBaHue,
6.3.AToMHOE 1pO 6 2 4 KOHTpONIbHasi  paboTa,
6.4. DneMeHTapHBIC YaCTHIIBI U 77 2 57 reet
¢du3nyeckas KapTHHA MUPa ' '
Konrpoar, 6,3 0,3 6  |[Iisamen OTIK-1
(caMoCTOATE/IbHASI/ KOHTAKTHAs1)
HToro 3a cemecTp 144 64,3 79,7
IIpumepnulii nepeuens OUeHOUYHBIX CPEOCHE 011 MEKyuie20 KOHMPOJiA yCneeaemocmu
Ne | HaumenoBanne | KpaTkas XapakTepuCTHKa OLEHOYHOT'O CPEACTBA [Ipencrasnenne
/0 | OLIEHOYHOTO OIIEHOYHOTO
CpeJIcTBa cpeJicTBa B PoHIe
1 3agaua CpencTBo  OLIGHKM YMEHHS [NPUMEHATh moiydeHHble | KoMmiutekt 3amau  u
(IpakTHUYeCKOe | TEOPETHYECKUE 3HAHUS B IPAKTUYECKOM CUTyallH. 3aJaHul
3a/iaHue, 3anaya (3a7aHue) JO/DKHA ObITh HANpPABJICHA HAa OILICHWBAaHUE
nabopatopHas TeX KOMIETEHIMH, KOTOpPhIE MOJIEKAT OCBOCHUIO B AaHHON
paborta) JTUCLUUIUIMHE, JOJDKHA COAEPKaTh YETKYI0 HHCTPYKLHIO IO
BBIITOJIHEHUIO I QJITOPUTM JEHCTBUM.
2 CobGecenoBanne | CpeACTBO KOHTPOJSA, OpPraHM30BAaHHOE Kak crenuaibHas | Bompockl o
Oecema mpernopgaBaTensi € OOydYalOIMIMMHUCS Ha TeMbl, | TeMam/pasjenam
CBSI3aHHBIE C M3yYaeMOH IMCIMIUIMHOW, M paCCUUTaHHOE HA | AMCUUILUIMHEI,
BBISICHEHHE  oObeMa  3HaHWH  oOydaromierocss IO | MpEACTaBICHHbIE B
OTIpEeIETICHHOMY pa3zelny, TeMe, IpobaemMe U T.1I. NPUBSI3KE K
KOMIIETEHIIUSIM,
pEyCMOTPEHHBIM
PO
3 Tecr CucrtemMa cTaHIApTU3UPOBAHHBIX 3afaHuil, mo3Bostomas | OoHx TECTOBBIX
aBTOMATHU3MPOBATh NPOLEAYPY U3MEPEHUs] YPOBHS 3HAHUN M | 3aJaHUi
yMeHHH 00yJaronierocs.
4 KontposnbHas CpenctBo TIpOBEpKH YMEHHMHA MPHUMEHATh Toiy4deHHble | KommmekT
pabota 3HAHUS U PEUICHUs 3a/a4 ONPENENEHHOrO THIA MO TeME | KOHTPOJIBHBIX
WK pazgeny 3aJaHni 1o
BapHaHTaM




5 Pedepar [Iponykt CaMOCTOSITEIIEHOM paboTsI crynenTta, | Temsl pedepaTos
MIPEACTABIISIFOIIIK CO00M KpaTKOe M30KEHNE B MIChbMEHHOM
BHJIC€ TOJYYEHHBIX PE3yJbTATOB TEOPETUYECKOrO aHaln3a
ONpeeNICHHOH  HaydHOW  (y4eOHO-MCCIIeI0BATEIhCKOM)
TEMBI, TJIe aBTOpP PAaCKPBIBAET CYTh UCCIETyEeMOI MPOOIEMBI,
MIPUBOJUT Pa3IUYHbIE TOYKH 3PEHHS, a TakKe COOCTBEHHBIE
B3IJISA/IbI HA HEE.

4.2. Coz[epmalme AUCHUILJIMHBI 110 pa3jiejiaM

Pa3nes 1.Mexannka. KosieOanusi 1 BOJIHBI

Lesnu - npuoOpeTeHne TEOPETUUECKUX U MPAKTUYECKUX HABBIKOB (DU3MUECKOTO HCCIeA0BaHN,
Ha OCHOBE 3HaHMH ()yHJaMEHTAIBHBIX 3aKOHOB MEXaHHKH.

3agauu — HaAy4YUTh CTYJEHTA BJIAJICTh METOAAMHU PEILICHUs 3a1a4 10 JaHHOMY pa3jieny (QU3HUKH.

Ilepedyenb y4eOHBIX 2JIeMEHTOB pa3jeJia:

1.1. Kunemaruka u [MHAMUKA.

MartepuanbHas Touka. AOCOMIOTHO TBEpHOE Teno. BeKTopHbI (KOOpAMHATHBIN) METOA
OMMCAHUsl OTHOCHUTEJIBHOI'O JIBM)KEHUSI MAaTepuaibHOM Touku. KuHemaTuueckue ypaBHEHUS H
TpaekTopusi JBUKEHHUsS. CKOpPOCTb M YCKOPEHHME TOYKM KaK IPOM3BOAHBIE DPaJuyca-BEKTOpa IIO
BpeMeHH. CKOpPOCTh M yCKOPEHHUE IPU KPUBOJIMHEWHOM ABM)XKEHHU. HopManbHOE M TaHreHLHaIbHOE
YCKOpeHHUS. [[BHKEHHE YaCTHIIBI 10 OKPYKHOCTH. YTJIOBas CKOPOCTh U YIVIOBOE YCKOPEHHUE, UX CBS3b
C JMHEHHBIMU CKOpPOCTSIMU M YCKOPEHMSIMH TO4YEK Bpamarwomerocs tena. l[loctynartenbHoe u
BpalllaTelbHOE ABMXKEHUS a0COIIOTHO TBEPAOIO TeNa.

3aKOH MHEPLUU U MHEPLUAJIbHBIE CUCTEMBI OTCYETA. 3aAKOHBI JUHAMUKN MATEPHAIBHON TOYKH
U CHUCTEMBbl MaTepUalbHBIX TOuYeK. BHemHune u BHyTpeHHHE cuibl. LleHTp macc (LEeHTp HMHEepLHH)
MEXaHUYECKON CUCTEMBI U 3aKOH €ro JBW)KCHHUS. 3aKOH COXPaHEHUsI UMITylbca. PeakTuBHas cuia.

3aKOH BCEMHUPHOrO TATOTEHUS. ['paBUTALlMOHHAs TMOCTOSHHAsA. ['paBUTAllMOHHOE TOJIE.
VYckopeHnue cBoOOAHOTrO mnajaeHus. JIBwkeHue Ten y moBepxHocTd 3emiu. IlepBas kocmuueckas
CKOPOCTb.

Cunel ynpyroctd u TpeHus. J[MHamMuKa BpalaTEIbHOIO ABM)KEHUSA. MOMEHT CHIIBI, MOMEHT
MHEPLIMM M MOMEHT HUMIyJbca. MOMEHT CWIBI OTHOCHUTEIBHO OCH. MOMEHT HMITylbCca Tena
OTHOCHUTEJIBHO OCU. YPAaBHEHHE JUHAMHMKHU BpAIaTEIbHOIO JBUKEHUS TBEPIOrO TEJla OTHOCUTEIHLHO
HenoJBWXKHOM ocu. KuHeTnmueckass 3Heprusi BpalalOLIErocsl Tejla. 3aKOH COXpPAaHEHUS MOMEHTa
HMITYJIbCA U €T0 CBA3b C U30TPOITHOCTBIO IIPOCTPAHCTBA.

1.2.3neprus. Pabora.

3aKOH COXpaHEHMsI U IIPEBPALLCHNS SJHEPTUN

DHeprus Kak yHHUBEpCallbHas Mepa pa3inyHbIX (OpM ABMKEHUS U B3aumojeiicTBus. Pabota
nepeMeHHol cuibl. Kunetndeckas sHeprus MEXaHU4eCcKO CUCTEMBI U €€ CBA3b ¢ padOTON BHEIIHUX U
BHYTPEHHUX CUJI, IPUIIOKEHHBIX K CUCTEME.

[Tone xak ¢Gopma mMaTepuH, OCYLIECTBISIONIAs CHUIOBOE B3aUMOJCHCTBHE MEXAY YacCTHLIAMHU
BemlecTBa. [loTeHnManbHAas YHEPrUs MaTEpPUATIbHOM TOYKM BO BHEIIHEM CUJIOBOM IIOJIE€ U €€ CBS3b C
CHJIOW, JEHCTBYIOIIEH Ha MaTepualibHyl0 TouKy. [loHsATHe o0 rpagueHTe cKalsipHON (yHKIUH
koopauHar. Ilome neHTpanbHbIX cwil. lloTeHnManbHAsE SHEPrUs CHCTEMBI. 3aKOH COXPAaHEHHS
MEXaHMUYECKON sHepruu. Jluccumanus sHepruu. 3aKOH COXpPaHEHMs] M NPEBPAIICHUS JHEPIUU Kak
MIPOSIBJICHUE HEYHUUYTOKMMOCTH MaTepuu M €€ NBWKEHMS. lIpuMeHeHue 3aKOHOB COXpaHEHUs K
CTOJIKHOBEHUIO YIIPYTHX U HEYNPYTUX TEIN.

1.3.PensTuBrCTCKas] MEXaHUKA.

[Tpuniun orHocutenbHocTy [anunes. [lpeoGpasoBanus ["anunes. HennepuuanbHbele cucTEMbI
orcuéra. Cunbl nHepumu. Cunma Kopuonmca. 3akoHbl COXpaHEHHs B HEMHEPUHUAIBHBIX CUCTEMAaxX
OTCUéTa.

[IpUHIMTT OTHOCUTENBHOCTH B PEIATHUBUCTCKONM MexaHuKe. [locTynarel cienuanbHOM TEOpUU
otHocutenbHOCTH. [IpeoOpazoBanue Jlopenma. [TonsTue omnoBpeMeHHOCTH. OTHOCUTEIBHOCTh JUIUH
U TMPOMEXYTKOB BpeMeHHU. MHTepBa MEeXy COOBITUSIMH U €r0 MHBAPUAHTHOCTH MO OTHOILEHUIO K
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BbIOOpPY MHEPIMAIbHON CHCTEMbI OTCUYETA KaK IMPOSBICHUE B3aMMOCBSI3U MPOCTPAHCTBA M BPEMEHHU.
PensTUBHCTCKHMIT 3aKOH CIIOXKEHUS CKopocTel. PenstuBuctckuii ummmynbc. OCHOBHOW 3aKOH
PENATUBUCTCKON AUHAMHKHA MAaTEPUATBHOM TOUKHU. PEIATHBHUCTCKOE BBIPAXXEHUE JJI1 KMHETUYECKOMN
sHepruu. B3auMocBsA3p Macchl U dHEPruu. DHEprus CBA3U cUCTeMbl. COOTHOLIEHHE MEXAY MOJHON
SHEpPTUEeM W HUMITYJIbCOM YacTHUIbl. ['paHUIBI TPUMEHUMOCTH KJIACCHUYECKOM (HBIOTOHOBCKOM)
MEXaHUKH.

1.4. DnemMeHThl MEXaHUKH CIUIOIIHBIX CPEI.

OOmue cBoOICTBa JKMIKOCTH M Ta3a. YpaBHEHHE pPAaBHOBECUS U JBUKECHHS SKUIKOCTH.
WneanpHas xuakocts. ['uapocratuka HecxkumaeMon xuakoctu. CTallmOHApHOE TEUEHHUE H€aIbHOU
KUJIKOCTH. Y paBHEHUE bepHysuin.

Bsi3kasa sxugkocts. Cunbl BHyTpeHHEro TpeHus. CTallMOHapHOE TEUEHUE BA3KOM >KHMJIKOCTH.
®opmyna Ilyazeins. Popmyna Crokca. ['mapoamHaMuyeckass HEYCTOMYHUBOCTh. IloHAtne o
TypOyJneHTHOCTH. J{BI)KEHHE Tell B )KUAKOCTSAX U ra3ax.

Wneansho ympyroe teno. Yopyrue nedhopmanuu u Hanpspbkenus. 3akoH ['yka. Ilnactuyeckue
nedopmaruu. [Ipenen npoyHocTH.

1.5. F'apmoHMYeckue KoaeOaHus U BOJIHBI.

Konebanus. Mexanuueckue konebanus. KuHemaTnueckue XapakTEpUCTUKH T'apMOHMUYECKUX
konebanuil. Juddepennuansuoe ypaBHeHHe rapMOHUUecKuX KoneOaHuil. [IpyKuHHbIM, Qu3ndecKuii
U MaTeMaTUYECKUM MasTHUKUA. DHEpPrusi rapMOHMUYEcKUX KoseOaHui. CrojkeHue rapMOHHYECKHX
KojeOaHUi OJHOTO HampaBlIEHUs U OJUHAKOBOW 4acToThl. buenusa. CloxeHus B3aUMHO
NEePIEeHANKYISIPHBIX KoJeOaHuit. JnddepeHnumanbHoe ypaBHEHHE 3aTyXalolIUX KOJIeOaHWHd U ero
pemienue. Juddepennuanbioe ypaBHEHHE BRIHYKICHHBIX Koniebanuil. [Tonstue o pezoHaHce.

Mexanu3m 00pa3oBaHHUs MEXaHWYECKUX BOJH B ymnpyrou cpeze. IIpoaoibpHbIe U mornepeyHble
BosHBI. CHUHYycOUAaNbHbIe (TAapMOHHYECKHE) BOJIHBI. YpaBHEHHE Oeryiieil BOJHBI. J[IMHA BOJHBI U
BOJIHOBOE uuci0. BonmHoBoe ypaBHeHue. PazoBas cKOpocTb. ODHeprusi BoJIHbL. Bekrtop Ymosa.
Bonnosoi naket. I'pynnosas ckopocTts. KorepeHTHOCTSD.

WNuTtepdepennus BosH. OOpazoBaHUE CTOSYUX BOJIH. Y paBHEHUE CTOSYEH BOJHBI U €r0 aHAJIU3.

Pa3nea 2. Mosekyasipuasi puznka 1 TepMOAMHAMHUKA

ey - npuoOpeTeHre TEOPETUUECKUX U MPAKTUYECKUX HAaBBIKOB (DU3MUYECKOT0 HCCiIeI0BaHus,
Ha OCHOBE 3HAHUI (PYHIAMEHTAJIBHBIX 3aKOHOB MOJIEKYJISIPHON (PU3UKH U TEPMOIMHAMUKHU.

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

ITepeyenb y4eOHBIX 2JIeMEHTOB pa3jeJia:

2.1. OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOI TEOpHUH.

TepMoaAMHAMUYECKHI U CTATUCTUYECKUI METOJIbI UCCIIETIOBaHUs. MaKkpOCKOIIMYECKOE COCTOSIHHE.
Makpockonuyeckre napaMeTpsl Kak CpeJHAE 3HAYCHHUS.

W3omponecchl M 3aKOHOMEPHOCTH MX MNpoTeKaHus. AOCONIOTHAas TemrepaTypHas MHIKajia.
VYpasuenne Knaneiipona-Meneneesa.

Mognenp wungeanbHoro Trasza. BbIBoag  ypaBHEHHS MOJIEKYISIPHO-KUHETHYECKOH TEOpHUH
UJEAbHBIX Fa30B JUIs JaBJICHUS U €ro cpaBHeHUE ¢ ypaBHeHHeM Knaneiipona-Menaeneesa. CpenHss
KMHETUYeCKasi SHEeprus MoyieKyd. MOoJIeKyIsipHO-KMHETHYECKOE TOJKOBAaHUE TEPMOJMHAMUYECKON
TEMIIEPATYPHI.

3akoH MakcBemia Juisl pacrpefeseHuss MOJIEKYJI UIEAIbHOIO ra3a Mo CKOPOCTSM M JHEPrUsM
TEMIOBOro JBIKeHMs. bapomerpuueckas popmyna. 3akoH bonbimana ai1st pacnpeiesieHus 4YacTHIl BO
BHEIIHEM MOTEHIMaIbHOM MoJie. CpeHee YiCIo CTOJIKHOBEHUI U CpeHss JJIMHa CBOOOAHOr0 podera
MOJIEKYJI.

SBnenus nepenoca. duddysusa. Koapobunuent nuddysun. Iuddysus B razax, ;KuakocTsx u
TBEPIBIX Tenax. TeronpoBogHoCTh. KoadgduuueHT TermionpoBogHOCTH. TemMnepaTyponpoBOJHOCTb.
BsizkocTh. KoadpuineHnTs! BI3KOCTH ra30B U )KUIKOCTEH.

Yucno creneHeil cBOOOABI MOJEKYJbl. 3aKOH PAaBHOMEPHOTO pACIpEesICHUs] SHEPrHd I10
cTeneHsM cB00O/bl MoJeKyad. BHyTpeHHsAs sHeprus uieanpHoro rasza. Pabora rasa nmpu M3MeHEHUH
ero o0séma. KonmmuectBo Temmotel. Teruoémkocts. [lepBoe Hawano tepmoauHaMuku. [Ipumenenue
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NEPBOTO Havajga TEPMOJMHAMUKMA K H30MpoleccaM M aauabaTHOMY IpPOLECCY HIeaJbHOro rasa.
3aBUCHMOCTh TEIIIOEMKOCTH MIEAJILHOIO ra3a OT BUAA MPOLECCa.

2.2. TepMOIHAMUKA.

OO6patumbie u HeoOpaTtuMble mpouecchl. Kpyrooil mponecc (tuki). TerioBble ABUTaTend U
xosoawibHble MamuHbl. [{ukn Kapuo u ero KIIJI. Bropoe Hayano tepmoanHamuku. HezaBucumMocTs
KITJI mukna KapHo ot mpuponbl pabodero Tema. DHTPOINUA. DHTPOINHUS HICATLHOTO TOJIKOBAaHHE
BTOPOT'0 Hayajaa TEPMOJUHAMUKU.

Peanphbple ra3pl. Cuiibl M NOTEHUUANbHAS HSHEPrUs MEKMOJEKYJISIPHOIO B3aWMOJICHCTBHUS.
VYpaBuenue Ban-nep-Baanbca. U3orepmbl Ban-nep-Baasnbca.

TepmoanHaMuKa MOBEPXHOCTH paszeiia AByX cpeld. IloBepXHOCTHas >HEprusi U HaTSKEHUE B
xuakoctax. CmaunBanue. JlapieHue noj MCKpUBJIEHHOM MOBEPXHOCTbIO JKUIKOCTH. KannuisipHOCTb.

®dazosble npeBpateHus. Gazoseie quarpammsl. Kpurnueckoe cocTosiHUE.

Kunkue Kkpucrasibl.

Pa3nea 3. DinexkTpuyecTBo

Lesnu - npuoOpeTeHrne TEOPETUUECKUX U MPAKTUIECKUX HABBIKOB (PU3UUYECKOTO UCCIIeI0BAHUS,
Ha OCHOBE 3HAHUI (yHJaMEHTAIbHBIX 3aKOHOB 3JIEKTPOCTATUKU U IIOCTOSIHHOT'O TOKA.

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

Ilepedyenb y4eOHBIX 2JIeMEHTOB pa3jeJia:

3.1.0nekTpocTaruka.

3aKOH  COXpaHEHHUS  JJICKTPUYECKOTO  3apsnaa.  Onekrpuyeckoe  mosie.  OCHOBHBIE
XapaKTePUCTHKHU JJIEKTPOCTATHUECKOTO MOJS — HANpPsHKEHHOCTh U MOTeHIMal. Hanpsk€HHOCTh Kak
IpaJueHT noreHuuana. Pacyér anekTpocraTuyeckux mojiei Meroom cyneprosuuuu. IIoTok BekTopa
HanpsokéHHoctH. Teopema Octporpanackoro-I'aycca naasi 3JI€KTPOCTaTUYECKOTO MOJSI B BaKyyMe.
[Ipumenenue teopembl Octporpaackoro-I'aycca k pacu€ry noss. DJIEKTPUUYECKOE I10JIE B BELIECTBE.
CBoOosHBIE M CBSI3aHHBIE 3apsiibl B JMIJIEKTPUKAX. THUIBI JUAJIEKTPUKOB. OJEKTPOHHAs U
opueHTaloHHas nojispusanus. [lonspuzoBaHHOCTh. u3neKkTpruueckas BOCIPUUMYNBOCTD BEIIECTBA.
OnexTpuueckoe cMenieHue. JuanexkTpuueckas IpOHUIAEMOCTh cpeibl. Beluncienne HanpsxKEHHOCTH
moJtst B AMAJIeKTprKe. CerHeTOAIEKTPUKH. DIIEKTPETHI.

IIpoBogHuku B asekTpudeckoM mnoje. Ilose BHYyTpM NpPOBOJHMKA M Yy €0 IMOBEPXHOCTH.
Pacnipenenenne 3apsoB B NPOBOJHUKE. DJNEKTPOEMKOCTb YEIMHEHHOTO IpPOBOJHUKA. B3anmHas
€MKOCTh JIByX MpPOBOJAHMKOB. KoHIeHcaTophl. DHeprus 3apspKeHHBIX MPOBOJHHMKA, KOHAEHCATopa U
CUCTEMBI IPOBOJIHUKOB. DHEPrus AIEKTpocTaTuyeckoro nosst. O0bEMHas IIOTHOCTh SHEPTUH.

3.2.I1ocTOsTHHBIH 27EKTPUUECKUH TOK.

[TocTOSIHHBIN 3JEKTPUUECKUN TOK, €ro XapakTepUCTHMKH U YCJIOBHS CYIIECTBOBAHMSL.
Knaccudeckass 37eKTpOHHAsh TEOPHs JIEKTPONPOBOAHOCTH METAIJIOB U €€ ONBITHbIE 0OOCHOBAHUS.
BeiBon 3akoHa Oma B auddepeHuuanbHoi ¢GopMe M3 3JIEKTPOHHBIX MpeACTaBIeHUN. 3akoH
Bunemana-®panna. 3akon Oma B MHTErpanbHOU opme. Pa3HOCTh MOTEHIIMANOB, IEKTPOIBIKYILAS
cuna, HampspkeHue. 3akoHbl Kupxroda. 3akon J[xoyns-Jlenna. DnekTpudeckuil TOK B BaKyyMe.
PaboTta BBIXOZA 3JIEKTPOHOB M3 MeTaia. TepMolsieKTpoHHass sMuccus. Tok B rasax. [lnasma.
DJIEKTPONPOBOAHOCTh ~ JJIEKTPOJHUTOB. 3akoHbl Dapazaes. DIEKTPOJU3 U €ro MNPUMEHEHHE.
TepMoanexTpuueckue sBiieHUs. KOHTakTHAsI pa3HOCTH NOTEHIMAJIOB.

Pasznen 4. Marnerusm

Heau - mpuoOpeTeHrne TEOPETUUECKUX U MPAKTUICCKUX HABBIKOB (PU3UUECKOTO UCCIIEIOBAHUS,
Ha OCHOBE 3HAHUH (yHIAMEHTAIBHBIX 3aKOHOB JIEKTPOMAarHeTH3Ma.

3anaum — HaAyYUTh CTYJEHTA BIAJACTh METOIaMH PEIICHUS 3a/1a4 110 TAaHHOMY pa3zieny (pu3uKu.

IlepeyeHb y4eOHBIX 3JIEMEHTOB pa3jiesa:

4.1.31eKTpOMarHeTusMm.

MaruutHoe nosie. MarautHas uHAyKUus. 3akoH AMiiepa. MarautHoe nojie Toka. 3akoH buo-
Cagapa-Jlannaca 1 ero NnpuMEHEeHHE K pacu€Ty MarHUTHOTO NoJisl. MarHUTHOE MOJIe MPSIMOJIMHEHHOTO
MPOBOJHHUKA C TOKOM. MAarHuTHOE IOJIE KPYrOBOIO TOKAa. MAarHUTHBIA MOMEHT BHUTKAa C TOKOM.
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BuxpeBoil XapakTep MarHUTHOIO IOJIA. 3aKOH IIOJIHOTO TOKa (LUPKYJSALUS BEKTOpPa MarHUTHOU
MHAYKIUH) 1JI1 MAarHUTHOTO T10JI B BaKyyM€E U €ro IPUMEHEHHUE K pacu€Ty MarHUTHOTO TOJIsl TOpouJa
U JUIMHHOTO cosieHouzaa. JlelicTBMe MarHMTHOrO 1o Ha JABWxKywuics 3apsa. Cuna JlopeHua.
JIBM>KeHHE 3apsDKCHHBIX YaCTHUIl B MArHATHOM nosie. IIpuHnmn aeicTBys NUKIMYECKUX YCKOPUTENIEH
3apspkeHHBIX yacTull. Oddext Xomma. MI/[-renepatop. KoHTYyp ¢ TOKOM B MarHuTHOM TIOJIE.
Marnuthbiii notok. Teopema Octporpaackoro-I'aycca. PaboTa nepemernieHus npoBOHUKA U KOHTYypa
C TOKOM B MarHUTHOM IIO0JIE.

MaruutHoe 1mosle B BemiecTBe. MarHuTHblE MOMEHTBI aTOMOB. THIIBI MarHeTHKOB.
HamarunuenHocts. MHMKpO M Makpo TOKH. OJEMEHTapHas TEOpUs Jua- W IapaMarHerusma.
MaruuTtHas BOCIPUMMYHBOCTD BEIECTBA U €€ 3aBUCHMOCTb OT TEMIIEpaTyphl. 3aKOH IIOJHOIO TOKa
JUI. MarHUTHOI'O I0JIs B BemlecTBe. HanpsykeHHOCTh MarHUTHOIO 1osiss. MarHuTHas IpOHUIIAEMOCTh
cpenbl. @eppomarneTuku. OnbiTel CroneroBa. KpuBas HamarHuuuBaHus. MarHuTHBIM THCTEpE3UC.
Touka Kropu. Jlomensl. CrinHOBas mpupoaa GpeppoMaraeTusma.

4.2. DneKTpOMarHuTHas MHYKIMS U IEPEMEHHBINA TOK.

SBnenune snexTpoMarHUTHONM uHAYKUMKU (ombiThl Dapanes). Ilpasuiio Jlenuna. 3akoH
IEKTPOMAarHUTHOM MHIAYKIMM M €r0 BBIBOJ U3 3aKOHA COXpaHEHWs JHepruu. SBieHue
caMOMHAYKIMU. MHAyKTUBHOCTE. TOKM IIpU 3aMBIKAaHUM M Pa3MBIKAHWM LENU. SIBICEHHE B3aWMHOMN
UHAYKIUH. B3auMHas HMHIYKTUBHOCTb. ODHEpPrus CHUCTEMbl HPOBOJHUKOB C TOKOM. OObEMHas
IJIOTHOCTb SHEPTUU MarHuTHOro rnouis. Llenu nepemeHHOro Toxa.

OcHoBbI Teopun Makcseinia Ui 2J€KTpPOMarHUTHOro 1ojis. Buxpesoe anekrpuyeckoe none. Tok
cMenieHus. Y paBHeHus: MakcBesuia 171sl 3JIEKTPOMAarHUTHOTO TIOJIs B MHTETpaibHOM (opMe.

["apMOHMUYECKHE 3IEKTPOMArHuTHbIE KojeOaHus U uX xapakrepuctuku. duddepenunansuoe
YpaBHEHHUE DJIEKTPOMArHUTHBIX KoJieOaHUM. OIJIEKTpUYEeCKUil KoieOaTeNlbHbI KOHTYp. OHeprus
3JIEKTPOMArHuUTHBIX Kojebanuil. [uddepeHunanbHoe ypaBHEHHE 3JIEKTPOMArHUTHBIX KojleOaHUH U
ero pemenue. JuddepeHnnaabHoe ypaBHEHHE BBIHYXICHHBIX KOJCOAHWH M €ro pelieHue.
Ammuiutyza u ¢a3a BBIHYKACHHBIX KojeOaHuii. Pe3oHaHc.

DOnexkTpoMarHuTHbe BOJHBL. (OCHOBHBIE CBOMCTBAa 3JIEKTPOMArHUTHBIX BOJH. BonHOBoe
yYpaBHEHUE. DHEPTrUs IEKTPOMArHUTHBIX BOJIH. [IoTok sHepruu. Bexrop YmoBa-IloiiHTHHTA.

Pa3pnen 5. Ontuka. KBantoBasi pusuka

enn - npuobpeTeHne TEOPETUYECKUX U MPAKTUYECKUX HABBIKOB (PU3MUECKOT0 UCCIIEJOBAHMUS,
Ha OCHOBE 3HaHWH ()yHJaMEHTAJIbHBIX 3aKOHOB ONTHKHU U KBAHTOBOH (PU3MKH.

3agaum — HaAy4YUTh CTYJEHTA BJIAJIETh METOAAMHU PEILIECHUs 33/]1a4 110 JaHHOMY pa3jieny (QU3HNKH.

ITepedyenn y4eOHBIX 2JIEMEHTOB pa3jeJia:

5.1.BonHoOBast onTHKA.

Wntepdepennust cBera. KorepeHTHOCT M1 MOHOXPOMAaTHMYHOCTh CBETOBBIX BOJH. Pacuér
MHTEP(PEPEHIIMOHHON KapTUHBI OT JBYX KOI€PEHTHBIX HCTOYHUKOB. OnTHueckas JUIMHA IIyTH.
Wutepdepeniys cBeta B TOHKHX IJIeHKaX. IHTepdepoMeTphl.

Hudpaxus ceera. [lpunnun [toiirenca-®penens. Meron 300 @penens. [Ipsamonuneiinoe
pacripoctpanenue cBeta. udpakuus @DpeHens Ha KpyrjioM OTBepcTHM U aucke. Judpaxius
Opaynrodepa Ha oOmHOW Tenu W JAUPPAKIUOHHOW peméTke. Paspemaromas CcrnocoOHOCTH
OINTUYECKUX MPHOOPOB.

HMudpaknus Ha npocTpaHcTBeHHOM pemérke. Popmyna Bynbda-bparra. I[lpunnun
rosorpagun. MccnenoBanue CTpyKTYpbl KpUCTAIIIOB.

Onrrnueckn HeOqHOpPOAHAs cpena. Jlucnepens ceera

Pacnipoctpanenue ceera B BemecTse. ONTHUECKH HEOJHOPOAHAs cpena. Jucnepcus cBera.
O6acTi HOpMaJIbHOM U aHOMAJILHOM TucCHepCcuu. DNEKTPOHHAs TEOPUsI TUCTIEPCUU CBETA.

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

[Tonsipuzanusa cBera. EcTecTBEHHBIM M MONspU30BaHHbIN cBeT. [lomspusanusa ceera mpu
oTpakeHHHU. 3akoH bprocrepa. JIBoitHoe nyuenpenomiienne. OqHoocHble KpucTauisl. [lonsiponnas! u
MOJISIpU3allMOHHbIE TTPU3MBI. 3aKOH Maitoca.

5.2 KanToBas ¢uzuka.



TenmoBoe wu3nmyuenue. Yépuoe Ttenmo. 3akoH Kupxroga. 3akon Credana-bompimana.
Pacnipenenenue sHepruu B cnekTpe abCOMIOTHO YEPHOTO Tena. 3aKkoH cMmenieHus Buna. KBanToBas
runote3a u Gopmyna ITnanka. OnTuueckas nupomerpus. Bruemnuit Gotodpdext u ero 3akoHbI.
dotonbl. YpaBHeHue OMHIITEWHa mia BHemHero ¢orodddekra. Macca m umiynbc (poToHa.
Hasnenne cBeta. OnbiTol JlebeneBa. KBantoBoe u BoiHOBOE 00bsACHEHHE AaBlieHHs cBeTa. Dddexr
Komnrona. /I[nanekTuuyeckoe eqUHCTBO KOPIIYCKYJIIPHBIX M BOJHOBBIX CBOMCTB 3JIEKTPOMAarHUTHOIO
U3IIy4EHUS.

OnbiTHOE 00OCHOBAaHME KOPIIYCKYJISIPHO-BOJIHOBOI'O  Jyajli3Ma CBOMCTB  BELIECTBA.
@®opmyna ne bpoitng. CooTHolleHHE HEONpeAeNEHHOCTEH Kak IIPOSBICHUE KOPILYCKYJISIPHO-
BOJIHOBOT'O 1yaJIn3Ma CBOMCTB MaTepuHu.

BonnoBast ¢ynkius u e€ cratucTuyeckwii cMbIcH. OrpaHMYEHHOCTh MEXaHHYECKOTO
nerepmMuHusMa. [IpyHIMAN NDPUYMHHOCTH B KBAaHTOBOM MexaHMKe. CTallMOHapHBIE COCTOSIHMS.
VpaBuenue Ulpéaunrepa st cranuoHapHbIX cocTosHuil. CBoOoaHas wyacTtuia. TyHHEIbHBIN
¢ Pexr.

YacTuna B OAHOMEPHOM IPSIMOYIOJIBHON «IOTEHIMAIBHOU sAMe». KBaHTOBaHHME dHEPrUU U
UMITyJIbCa YacTULbl. ["apMOHUUYECKUI OCLUILIATOP.

Pa3nen 6. ®u3uka atoma, aTOMHOTO SIZIPA M 3JIEeMEHTAPHBIX YaCTHI

Lesn - mproOpeTeHne TEOPETHUECKUX U MPAKTUIECKUX HABBIKOB (PM3UUECKOTO MCCIIEIOBAHUS,
Ha OCHOBE 3HaHMH (pyHJaMEHTAIbHBIX 3aKOHOB ()M3UKU aTOMa M aTOMHOTO si/pa.

3ajauM — HAyYUTH CTYJEHTA BJIaJIETh METOJIAMH PEIICHHS 3a/1a4 10 JAHHOMY pa3feny (GU3HKH.

ITepedyenn y4eOHBIX 2JIEMEHTOB pa3jeJia:

6.1.ATom.

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

Omneir [repna u I'epnaxa. CrnuH anekTpoHa. CMHOBOE KBAaHTOBOE 4Mci0. PEepMHOHBI U
6o03o0ubl. [lpunnun [laymu. PacnpeneneHue »1eKTpOHOB B aToMme Mo cocTostHUSM. [loHsithe 00
OHEPreTUYECKUX YPOBHAX MOJeKyld. CHekTpbl aroMoB M Mosekyi. [lormomeHue, CIOHTaHHOE U
BBIHYKJICHHOE u3itydeHus. [lonarue o nasepe.

6.2. DneMeHTHl GU3MKU TBEPAOTO Teja

®dazoBoe MPOCTPAHCTBO. DeMeHTapHas siueiika. [InotHocTs coctostHmit. [ToHATHE O KBAaHTOBOM
cratuctuke boze — OiHmTeiiHa. DoTOHHBIH U (GOHOHHBIN ra3el. Pacnpenenenue (OHOHOB IO
sHeprusiM. TemnoéMmkocTh KpucTamuinyeckod pemérku. CBepxrekydecTb. [loHsSTHE O KBaHTOBOM
cratuctuke Gepmu-/upaka. Pacripenenenue 3JIeKTPOHOB IPOBOAUMOCTH B METAJLIE 110 SHEPTUAM IIPU
abcomoTHOM Hyse Temreparypbl. OHeprus @depmu. BnusHue temmepaTypsl Ha pacHpeelieHue
9EKTPOHOB. YpoBeHb DepMu. BHYTpeHHSA SHEPrUusa U TEILUIOEMKOCTD 3JIEKTPOHHOIO Ta3a B METAJLIE.
DNeKTPONPOBOAHOCTh METAJUIOB. CBEPXMPOBOIUMOCTh. MarHUTHbIE CBOMCTBA CBEPXIIPOBOIHUKA.

OHepreTudecKkue 30Hbl B KpUCTaJUIax. Pacnpenenenne 31eKTpOHOB 10 SHEPIeTUYECKUM 30HAM.
BanenTnast 30Ha ¥ 30Ha MPOBOJAMMOCTH. MeTaibl, TUAIEKTPUKUA U MOTYNpOoBOAHUKU. CoOcTBEHHAas
IIPOBOAMMOCTD  IOJYNPOBOJHUKOB. KBazuuacTHIbl — 3JEKTPOHBI MPOBOAUMOCTH M JIBIPKH.
OddexTuBHas Macca dJekTpoHa B Kpucrtamie. [IpumecHas npoBOAMMOCTH MOJYIIPOBOJHUKOB.
ONEKTPOHHBIM M ABIPOYHBINA MONTYNPOBOAHUKH. KOHTakTHBIE sABiIeHUsA. KOHTakT 3J€KTPOHHOrO M
IOBIPOYHOTO  TONYNMPOBOJHUKA  (p-N—Tepexos) ¢  ero  BOJbT-aMIlepHas  XapaKTEepUCTHKA.
DOTOINEKTPUYECKHUE SABJICHUS B IIOJIYIIPOBOAHUKAX. JIFOMUHECHEHIIUS TBEPABIX TEIL.

6.3. AToMHOE AApO.

3apsn, pa3Mep M Macca aTOMHOro sjapa. MaccoBoe M 3apsa10oBoe 4ucia. MOMEHT MMITyJbca
sqpa U ero MarHuTHbIA MoMeHT. CocraB sinpa. Hykionsl. BzaumoneiicTBue HyKJIOHOB U MOHSTHE O
CBOMCTBaxX M MPHUPOJIE SAEPHBIX CHIL. Jle(heKT Macchl U SHEPTHUs CBSI3U sIpa.

3aKOHOMEPHOCTH M MPOUCXOXKJAeHue anbda-, Oera- M TaMMa-U3Ty4yeHUN aTOMHBIX SJIEp.
SnepHble peakuuMM M 3aKOHBI coXpaHeHMs. Peakuus nenenus sanep. llemnas peakuus nencHus.
[Tonsitue o saepHOW »SHepreTuke. Peakmus cuHTe3a aTOMHBIX snep. [IpoGmema ympaBisieMbIx
TEPMOSIICPHBIX PEAKIUH.
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6.4.OneMeHTapHbIe YaCTHUIIBI M (pru3ndeckas KapTHHA MHpa.

BemectBo u nosne. Mepapxus ctpykryp matepuu. HacTHUIbl 1 aHTUYACTHULIBI. DJIEMEHTapHbBIC
yactuilbl. KBapku, 1enToHbl U KBaHTHL. YeTblpe Tuna (yHJaMEHTAIBHBIX B3aMMO/ICHCTBHIA: CHIIbHBIC,
ANIEKTPOMAarHWTHBIEC, clabble W TpaBUTALMOHHBIE. ANpOHBI. fnpa aToMOB. ATOMBL. MOJIEKYJIBL.
MakpoCKOIIMYeCKre COCTOSIHUS BEIIECTBA: rasbl, JKMAKOCTH, IulazMa, TBEpable Tena. [lmaHeTsl.
3BE3/1b1. BemiecTBo B AKCTpeMabHBIX YCIOBUSIX: Oelible KapiIuKu, HEUTPOHHBIE 3BE3/IbI, YEPHBIE JBIPHI.
lanaktuku.

5. OIIeHO‘{HLIe MaTepuaJbl 10 JTMCHUIIJIMHE
OLIGHO‘-IHBIC MaTCpHraJIbl IO JUCHUIIIIMHE ITPCACTABJICHBI B BUJC (bOHI[a OLCHOYHLIX CPCACTB.
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6. MaTepnanbno-TexnnquRoe u y‘lEﬁHO-MeTOZ[I/I‘leCKOG odecrneuyeHue AUCHUITIMHbI

6.1 [lepeyeHb y4e6HO-METOAUYECKOT0 06eciieYeHHUs M0 AUCHUIIMHE

ABTOp, Ha3BaHUE, MECTO U3/IaHUS, U3AATEIICTBO, T'OJl U3/IaHUSI, KOJIMYECTBO CTPAHULI, PEXKUM
JIOCTyTa

dwuszuka: MeToaudecKue yKa3aHus 10 U3y4eHUIO AUCIHUILTUHBI U 3aJaHUsI TS IPOBEPOUHOM
pa6otel / PI'VHX; Coct.k.T.H., nouieHt I'.I'. Pamazanosa —M., 2023. 34 c.

! https://portfolio.rgunh.ru/pluginfile.php/369574/mod_resource/content/2/Met%20Pu3nka%2006

ak%20Umxenepo2023.pdf

@usnka. M3yyenne cBoOOAHBIX KojeOaHMil npyxxuHHOro MastHuka. / PI'YHX; Cocr. k.T.H.,
, | Monent I'T". Pamazanosa — M.,2023. 16¢.

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

Outor.pdf

®uzuka. M3ydeHne BpallaTebHOIO IBIKEHUS TBEPAOrO Tejla U ONPEACIICHUE MOMEHTAa WHEPLHU
3 | MaxoBiKa / PI'YHX; Cocr. k.1.H., nonieut I'.I'. Pamaszanosa — M, 2023. 20 c.

https://portfolio.rgunh.ru/pluginfile.php/316410/mod_resource/content/3/J1a6.pa6.2_%206ak%

20utor.pdf

®usuka. Omnpenencnue orHoueHUs TtemioeMkoctd Cp/Cv MeronoM  aamabaTUuecKoro
4 |Dacimpenus. / PT'YHX; Cocr. k.T.H., nonient I'.I". PamazanoBa — M.,2023. 16¢.

https://portfolio.rgunh.ru/pluginfile.php/316422/mod_resource/content/3/J1a6.%20pa6.%208%

20%20%206ax%20uTor.pdf

®usuka. M3mepenne temmneparypst Tepmonapoii / PIYHX; Cocr. k.1.H., nouent ['.I'. PamazanoBa—
5 M., 2023.14c.

https://portfolio.rgunh.ru/pluginfile.php/316458/mod_resource/content/2/J1aboparopnas%20%20padot

a%2014 Gak.pdf

®usnka. M3yuyenne nenu nepemenHoro toka. / PIYHX; Cocrt. k.T.H., nouent ['.I'. PamazanoBa
6 |- M.,2023.

13c.https://portfolio.rgunh.ru/pluginfile.php/316430/mod_resource/content/3/J1a6.%20pab6.12

%20%20%20%2006ak%20utor.pdf

@usuka. Omnpenenenue uHAykTHBHOCTH Katymku. / PI'YHX; Coct. k.T.H., mouent I'.I.
7 PamazanoBa— M.,2023. 18c.

https://portfolio.rgunh.ru/pluginfile.php/316438/mod_resource/content/3/J1a6.pad. 34%20 06a

k%?20uTtor.pdf

®wuszuka. OmnpenereHre KOHIIGHTpAIlMM PacTBOpa caxapa MO YINIy BpallleHUs IJIOCKOCTU
g |TOJAPH3AINHU CBETA. / PI'VHX; Cocr. k.T.H., nouenr I'.I'. Pamazanosa — M., 2023. 17c.

https://portfolio.rgunh.ru/pluginfile.php/316447/mod_resource/content/3/J1a6.pab. 26%206ax

%20uTor.pdf

Ousuka. OnpeneneHue TOPU3OHTAIBHOW COCTABISIONIEH BEKTOpa MAarHUTHOW WHAYKIUU
g |MArHMTHOTO nous 3emmau. / PT'YHX; Cocr. k.1.H., nouent I'.I'. Pamazanosa — M.,2023. 15c.

https://portfolio.rgunh.ru/pluginfile.php/316439/mod_resource/content/3/J1a6.%20pa6.%2033

%20%20%2006ak.pdf

®dwusuka. OnpeeneHrne 0CBEeIeHHOCTH MOBEPXHOCTHU C IIOMOIIBIO CETICHOBOTO (hOTOAIEMEHTA.
10 [PT'YHX; Cocr. k.1.H., mouent I'.I'. PamazanoBa — M., 2023. 15c.

https://portfolio.rgunh.ru/pluginfile.php/316448/mod_resource/content/3/J1a6.%20%20pab6.%20

35%2006ak%20uTtor.pdf

®dusnka. ['pagynpoBka MOHOXpOMAToOpa W OMpeAeieHre UIMH BOJH criekTpa rasa. /PI'YHX;
1 Cocr. k.T.H., gouenTt [.I". Pamazanosa — M.,2023. 18c.

https://portfolio.rgunh.ru/pluginfile.php/316453/mod_resource/content/3/J1a6.pa.29%206ak%2
0%20utor.pdf
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https://portfolio.rgunh.ru/pluginfile.php/369574/mod_resource/content/2/Мет%20Физика%20бак%20Инженеров2023.pdf
https://portfolio.rgunh.ru/pluginfile.php/369574/mod_resource/content/2/Мет%20Физика%20бак%20Инженеров2023.pdf
https://portfolio.rgunh.ru/pluginfile.php/316412/mod_resource/content/3/Лаб.раб.3%20бак%20итог.pdf
https://portfolio.rgunh.ru/pluginfile.php/316412/mod_resource/content/3/Лаб.раб.3%20бак%20итог.pdf
https://portfolio.rgunh.ru/pluginfile.php/316410/mod_resource/content/3/Лаб.раб.2_%20бак%20итог.pdf
https://portfolio.rgunh.ru/pluginfile.php/316410/mod_resource/content/3/Лаб.раб.2_%20бак%20итог.pdf
https://portfolio.rgunh.ru/pluginfile.php/316422/mod_resource/content/3/Лаб.%20раб.%208%20%20%20бак%20итог.pdf
https://portfolio.rgunh.ru/pluginfile.php/316422/mod_resource/content/3/Лаб.%20раб.%208%20%20%20бак%20итог.pdf
https://portfolio.rgunh.ru/pluginfile.php/316458/mod_resource/content/2/Лабораторная%20%20работа%2014_бак.pdf
https://portfolio.rgunh.ru/pluginfile.php/316458/mod_resource/content/2/Лабораторная%20%20работа%2014_бак.pdf
https://portfolio.rgunh.ru/pluginfile.php/316430/mod_resource/content/3/Лаб.%20раб.12%20%20%20%20бак%20итог.pdf
https://portfolio.rgunh.ru/pluginfile.php/316430/mod_resource/content/3/Лаб.%20раб.12%20%20%20%20бак%20итог.pdf
https://portfolio.rgunh.ru/pluginfile.php/316438/mod_resource/content/3/Лаб.раб._34%20_бак%20итог.pdf
https://portfolio.rgunh.ru/pluginfile.php/316438/mod_resource/content/3/Лаб.раб._34%20_бак%20итог.pdf
https://portfolio.rgunh.ru/pluginfile.php/316447/mod_resource/content/3/Лаб.раб._26%20бак%20итог.pdf
https://portfolio.rgunh.ru/pluginfile.php/316447/mod_resource/content/3/Лаб.раб._26%20бак%20итог.pdf
https://portfolio.rgunh.ru/pluginfile.php/316439/mod_resource/content/3/Лаб.%20раб.%2033%20%20%20бак.pdf
https://portfolio.rgunh.ru/pluginfile.php/316439/mod_resource/content/3/Лаб.%20раб.%2033%20%20%20бак.pdf
https://portfolio.rgunh.ru/pluginfile.php/316448/mod_resource/content/3/Лаб.%20%20раб.%2035%20бак%20итог.pdf
https://portfolio.rgunh.ru/pluginfile.php/316448/mod_resource/content/3/Лаб.%20%20раб.%2035%20бак%20итог.pdf
https://portfolio.rgunh.ru/pluginfile.php/316453/mod_resource/content/3/Лаб.ра.29%20бак%20%20итог.pdf
https://portfolio.rgunh.ru/pluginfile.php/316453/mod_resource/content/3/Лаб.ра.29%20бак%20%20итог.pdf
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®dusuka. Onpenenenue koddduimenta Bsa3kocTu xkugakoctu merogoM Crokca. /PI'YHX; Cocr.

K.T.H., goueHT [.I". Pamazanosa — M.,2023. 16c.

https://portfolio.reunh.ru/pluginfile.php/316411/mod resource/content/3/JIP6mMeTonCrokca Oa

K.pdf

6.2 IlepeyeHb yueOHbBIX U3IaHUI, HEOOXOAUMBIX J1JIs1 OCBOCHUSI JUCHMILIHUHBI

[TeyaTHbie yueOHbBIC U3MaHMsI B OMOIMOTEYHOM (HOHIE

ABTOp, Ha3BaHUC, MCCTO U3JaHUs, U34aTCIbCTBO, 'O N3JaHUA, KOJITMYCCTBO
CTpaHul

KommuectBo
9K3EMILIIPOB B
oubanoreke

®dusuka: 500 ocHOBHBIX 3ak0HOB H Gopmyin / T.M.Tpopumora. - 3-¢ uzm.,crep. - M.:
Bricor.mik., 2001. - 63c.

2

®dusuka UIS CTPOUTENBHBIX U ApXHTEKTYPHBIX BY30B : y4e0.mocoOue ans By30B /
0.K.KocTtko. - Poctos H//] : ®ennkc, 2004. - 508c.

2

®dwusmka: MporpaMMa,MeToj.yKa3aHUs W KOHTPOJNbHBIC 3aJaHusl Ui BY30B /
B.®./Imutpuepa,B.A.Ps6oB,B.M.I'manckoit. - 4-e wusm.,nepepadb.u gom. - M.
Brrcm.mk., 2007. - 126¢.

DNEKTPOHHBIC YIeOHBIC U3JIAaHUS B JIEKTPOHHO-OMOmMoTeuHbIX cuctemax (ObC):

ABTOp, Ha3BaHHUC, MCCTO U3JaHUsA, 'O U3JaHUAI,
KOJIMYCCTBO CTPAHMIL

Cchuika Ha yueOHOe uznanue B ObC

OcHoBHax

I'pabosckuii, P.M. Kypc usuku: ydeOHOE
nocobue mis By3oB / P.M. I'paboBckuii. — 13-¢
u3n., crep. —Cankr-IlerepOypr: Jlans, 2022. —

https://e.lanbook.com/book/184052

608 c. —ISBN 978-5-8114-9073-8. — Tekcr:
AJIEKTPOHHBIN //J]aHb: AIIEKTPOHHO-
OuOIHMOTEYHAs] CUCTEMA.

Cagenbes, 11.B. CO0pHHK BOIPOCOB U 3a]a4 110
obmelt ¢uzuke: yueObHOe mocobue s BY30B /
N.B. CasenveB. — 10-e u3n., crep. — CaHkT-

https://e.lanbook.com/book/187820

[TerepOypr: Jlanb, 2022. — 292 c. —ISBN 978-5-
8114-9199-5. — Texkcr : anekrponHbIi // Jlanb :
ANEKTPOHHO-OMOIMOTEYHAs CUCTEMA

JononaurenpHas

AxcenoBa, E.H. Obmias ¢uzuka. Mexanunka (TJ1aBbl
Kypca): yueOH. moco0. [ DJIeKTpoHHbIN pecypc] /

http://e.lanbook.com/book/103056

E.H. Akcenosa. — 2-e u3n., ucnp. — CaHKT-
[letepOypr: Jlans, 2018. — 128 c.

AxkcenoBa, E.H. O6mias ¢pusuka. Konebanus u
BOJIHBI (TJIaBHI Kypca): yaeOH. oco0.

http://e.lanbook.com/book/103055

[DnexTponnsblit pecypc] / E.H. Akcenosa. — 2-¢
u3g., uctp. — Cankr-IlerepOypr: Jlans, 2018, —72 c.

Axkcenona, E.H. O6mas ¢pusuka. TepMmoauHamMuka u
MoJeKyJsipHast pu3nka(riaBbl Kypea): yueOH. mocoo.

http://e.lanbook.com/book/103058

[DnexTponnsiit pecypc] / E.-H. Akcenosa. — 2-¢
u3g., uctp. — Cankr-IlerepOypr: Jlans, 2018. —72 c.

Axkcenosa, E.H. Obmas ¢pusmnka. DIeKTpruuecTBO U
MarHeTu3M (TJIaBBI Kypca): yaeOH. mocoo.

[DnexkTponHsIii pecypc] / E.H. Akcenosa. — 2-¢ http://e.lanbook.com/book/103059

n3g., uctp. — Cankr-IlerepOypr: Jlaus, 2018, — 112
c.
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https://portfolio.rgunh.ru/pluginfile.php/316411/mod_resource/content/3/ЛР6методСтокса_бак.pdf
https://portfolio.rgunh.ru/pluginfile.php/316411/mod_resource/content/3/ЛР6методСтокса_бак.pdf
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

Axkcenosa, E.H. Obmas ¢pusuka. Ontuka(riaaBbl
Kypca): yueOH. moco6. [ DIeKTpoHHbIN pecypc] /

5 E.H. AKceHoBa. — 2-¢ w3, uenp. — Cakr- https://e.lanbook.com/book/103057
ITerepOypr: Jlans, 2018. —76 c.
6.3 IlepeyeHbIJIEKTPOHHBIX00PA30BaTEIbHBIXPECYPCOB
Ne DyekTpOoHHBI o0pa3oBarebublii | Jloctyn B JOP (ceth UHTEpHeET, JIOKAJIBLHAS CETh,
n/n pecype¢ aBTOPU30BAHHBI/CBOOOIHBI 10CTYN
[yt BumeonexIuii mo husuke
1 | ®usnueckast KapTUHA MHUpa https.//videouroki.net/blog/vidieourok-fizichieskaia-kartina-
mira.html
2 | [lpumeneane  mepBoro  Havana | https://videouroki.net/blog/vidieourok-po-fizikie-
TepMOJUHAMUKH K U30IIPOIIeccaM primienieniie-piervogho-nachala-tiermodinamiki-k-
izoprotsiessam
3 | PaguoaktuBHOoCTh. MoOsienu atomoB | https://videouroki.net/blog/vidieourok-po-fizikie-
radioaktivnost-modieli-atomov
4 | Nocrmxenust Poccun B mokopenuu | https://videouroki.net/blog/dostizhieniia-rossii-v-pokorienii-
KOCMOca kosmosa
5 | OcHOBHBIC dopmyisr | https://videouroki.net/blog/videourok-osnovnye-formuly-i-
1 METOJMYECKHE peKoOMeHIaluK metodicheskie-rekomendatsii-po-resheniyu-zadach-na-osnovy-
110 PCLICHUIO  3ajad  Ha ocHopsl | ErmModinamiki
TEPMOJAVMHAMUKH
6 | Ctpoenue aTOMHOTI'O sapa. | https://videouroki.net/blog/stroenie-atomnogo-yadra-
S IepHbIE CHIIBI yadernye-sily.html
7 | Ckopocts mpu mpsMmosuHeitHoM | https://videouroki.net/blog/skorost-pri-pryamolineynom-
PaBHOYCKOPEHHOM JIBVKEHHMH Tena | favnouskorennom-dvizhenii-tela
8 | dusnyeckue BennunHbL. | https://videouroki.net/blog/fizicheskie-velichiny-izmerenie-
Uzmepenne dusnueckux semmunH. | fizicheskikh-velichin-tochnost-i-pogreshnost-izmereniy
TouHOCTB Y TIOTPEIIHOCTh
N3MEPEHUI
9 | CBobGonHble U BBIHY)KAeHHbIe | https://videouroki.net/blog/svobodnye-i-vynuzhdennye-
KoNeOaHus kolebaniya
10 | Kunetnka v TMHAMIKa MaTepHATBHON http://botaniks.ru/videourokfizikal.
TOUKH
11 | OcHoBHOe  ypaBHenwie  muHamuku | http://botaniks.ru/videourokfizikall
BpAIT[ATEILHOTO IBIDKEHHS
12 | Tunpocrarvka v adpocTaTvka http://botaniks.ru/videourokfizikal?
13 | CrermabHast Teoprst otHocuTenbHocT | http://botaniks.ru/videourokfizikal4
14 | Mmmymee u sHeprust B persiruBrcTckot | http://botaniks.ru/videourokfizikal6
MEXaHUKE

6.4 CoBpemenHbIe npodeccuoHAIbHbIE 0a3bI JAHHBIX, HH(GOPMALIMOHHbIE CIIPABOYHBIE CHCTEMbI
U JIMIIEH3UOHHOE MPOrpaMMHoe ofecrevyeHne

CoBpeMeHHbIE PO(ecCHOHATBLHBIE 0a3bl JTAHHBIX

1. JoroBop o moaxiroueHuu Kk HarmoHanpbHON AMEKTPOHHONH OMOMMOTEKE M MPEAOCTaBICHUH
noctymna Kk oosekram HammonansHo# anextponnor 6ubmmotexkn Nel01/HOb/0502-m ot 26.02.2020 5
JIET ¢ IPOJIOHTAIHEH
2. Cornamenue o OecruraTHOM TecToBoM joctyne kK Polpred.com. O630p CMU 27.04.2016
O6eccpouHo
3. Cornamenue o OecrutatTHOM TecToBoM noctyrne k Polpred.com. O63op CMU 02.03.2020
0eccpouHo
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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
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/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
https://videouroki.net/blog/skorost-pri-pryamolineynom-ravnouskorennom-dvizhenii-tela
https://videouroki.net/blog/skorost-pri-pryamolineynom-ravnouskorennom-dvizhenii-tela
https://videouroki.net/blog/fizicheskie-velichiny-izmerenie-fizicheskikh-velichin-tochnost-i-pogreshnost-izmereniy
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

4. NudopmarnmonHo-cipaBoyHast cucrema «l'apant» — URL:  https://www.garant.ru/
Nudopmanmonno-cnpaBounas cucreMa Jlunensunonnsiit gorosop Ne 261709/0I1-2 ot 25.06.2021

5. «KoncynwranT [Imoc». — URL: http://www.consultant.ru/ ¢cBOOOIHBIN JOCTYII

6. DinekTpoHHO-OMOMHOTeuHass  cuctema  AgriLibhttp://ebs.rgunh.ru/  (cBHIETEIBCTBO O
rocyaapcTBeHHOM peructpanuu 6a3sl qanubix Ne2014620472 ot 21.03.2014).

7. ®enepanbHblii  1eHTP  WHPOPMAIMOHHO-00pa3oBareNnbHbIX  pecypcoB. —  URL:
http://fcior.edu.ru/ cBoOoaHBII JOCTYIT

8. MexaynapoaHas uH(OpPMAalMOHHAs CHUCTEMa IO CEJIbCKOXO3SICTBEHHBIM HayKaM H
texHojorusm . — URL: https://agris.fao.org/agris-search/index.do cBoGoHbIi qOCTYII

9. Undopmanmonnas cucrema «EnuHOe OKHO JOCTyma K 00pa3oBaTENIbHBIM pecypcam». —
URL.: http://window.edu.ru/cBo6oaHblIii gocTy

Joctyn K 3J1eKTPOHHOH HH(OPMALMOHHO-00pa30BaTeILHONH cpeae, WHPOPMALMOHHO-
TeJIEKOMMYHUKAIMOHHO# ceTu « AHTEpHET»

1. Cucrema aucraHumoHHoro ooOydenuss Moodlewww.portfolio.rgunh.ru  (cBoGoaHO
pacupocTpaHsIeMOge)

2. IlpaBo wucmonb3oBanuss nporpamm aiast  OBM  MirapolisHCM B cocrase
(GYHKIIMOHATBHBIX OJIOKOB U MOAyJel: BupryanbHast KOMHATa.

3. MHHOBaIIMOHHAS CUCTEMa TECTUPOBAHHUS — IPOrpaMMHOE OOecIeueHHe Ha IiaThopme
1C (Horosop Ne K/06/03 ot 13.06.2017). Beccpounsrid.

4. OOpa3oBaTeNbHBI WHTEPHET — MOPTal POCCHIICKOrO TroCynapCcTBEHHOIO arpapHoro

320YHOTO YHHBEpPCHUTETa (CBHIETEIBCTBO O PETHCTPAMU CPEACTBa MaccoBbIX HH(popmaruu Om Ne
®C77-51402 ot 19.10.2012).

JInneH3noHHOe U CBOOOIHO pacnpocTpaHsieMoe NPOrpaMMHoe odecrieyeHue

1. OpenOffice — cBoOOAHBIM MaKkeT OQUCHBIX TPHUIOKEHUH (CBOOOIHO PACIIPOCTPAHIEMOE)

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

3. DnexTpoHHO-OnMbOMMoTeynass  cuctema  Agrilibhttp://ebs.rgunh.ru/  (cBuzeTenscTBO 0
rocygapcTBeHHOW peructpanuu 0a3pl  maHHbIX Ne2014620472 ot 21.03.2014) coOCTBEHHOCTh
YHHUBEPCUTETA.

4. OdpunmansHas crpanuna PI'BOY BO «Poccuiickuii rocynapcTBEHHbIH YHUBEPCUTET
HapoaHoro xo3siictBa umenu B.W. Bepranckoro» https://vk.com/rgunh (cBoO0HO pacmpocTpaHsieMoe)

o. AnTuBUpycHOe mnporpammHoe oOecneuenne Dr. WEB  DesktopSecuritySuite
(Cy6muuensuonnslii joropop Ne 13740 Ha mepenady HEMCKIIOYMTENbHBIX MPAaB Ha MPOTPAMMBI JUIS
9BM ot 01.07.2021).

6.5 IlepeyeHb y4eOHBIX ayIMTOPHIi, 000PY10BAHUS H TEXHHYECKHX CPeICTB 00y4eHHs

YuebHasg ayauTopus UL MPOBEAEHUS JEKIMOHHBIX 3aHsATHH | 143900, MockoBckas obnacTs, . banammxa, yi.
(motounas). Crernpanu3upoBaHHas MeOenb, Jocka Menonad, | FOmmyca @yunka 1.1, xad. 203

MIEPCOHAIBHBIA KOMIIBIOTEP B COOpKE C BBIXOJOM B MHTEpHeT, | [Inomans momemenus 75,7 KB. M.

IIPOEKTOP, IKPAH HACTCHHBII. Ne o TexHnYeckoi MHBeHTapu3anuu 213, stax 2

VY4eOHass ayautopus IS 3aHATHA JIeKIWOHHOTO THMA, | 143900, MockoBckas o6macTs, r. bamammxa, yi1.
CEMHHApCKOTO THMa (CeMUHaphl, NpakTHdeckue 3aHATHA, | FOmmyca Oyunka 1.1, xabd. 208

NPaKTUKYMBI, J1a00paTopHble pPaboTHl, KOJUIOKBHYMBI), uis | [Tnomans momemenns 73,8 kB. M.

MIPOBEACHUS TPYIIOBBIX KOHCYIbTAlMH M WHAUBUAYAIbHOMU | Ne 0 TEXHUUECKON MHBEHTapu3auuu 224, stax 2
paboThl OOy4YaBIIMXCSl C II€AAarOrMYecKMM M pabOTHHKAMHU,
JUIl TIPOBEIEHUST  TEKYIIEro KOHTPOJS MW HPOMEXYTOYHOH
aTTeCTaIlHH.

Criermanu3upoBaHHas Meberb, Jocka MenoBast. JlabopatopHsie
ycraHoBku:  «M3yueHme  menmm — MEpPEMEHHOTO  TOKay;
«OmpeneneHue TOPHU3OHTAIBHONW COCTaBISIONIEH BEKTOpa
WHIYKIMM ~ MarHuTHOro mons  3ewun»;  «OnpezeneHue
oTHomeHus  Temtoemkocrer  Cp/Cv Bo3myxa — METOX.
annabaTH4eckoro pacumpeHus»; «V3zydeHue BpamiaTeabHOTO
JIBUKEHUSI TBEPAOTO TENa U ONpeJesCHUEe MOMEHTa UHEpLUHN
MaxoBukay; «/M3ydeHne cBOOOJHBIX KOJEOAHUH MPYKUHHOTO
MasTHUKa»;  «/3mMepeHue  Temmeparypsl  TEpPMOIapoiiy;
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«OmnpenencHre HWHAYKTUBHOCTH KaTymkm»; «Ompenenenne
KOHIIGHTpAIlMM caxapa TI0 YIJy BpaIleHHS IUIOCKOCTH
nossipusanumny; «OnpeaeneHre OCBEIEHHOCTH MOBEPXHOCTH ¢
MOMOIIBI0  ceJieHOBOro  (oroanemMeHTa»;  «['pagyupoBka
MOHOXPOMATOpPa U ONpeAeIeHNe JIUH BOJH CIIEKTpa raza»

IlomenieHne 118 CaMOCTOSTEIbHOM pa60TI>I. HepCOHaJ’ILHLIe
KOMIIBIOTEPLI B c6opKe C BBIXO/IOM B UHTCPHECT.

143907, MockoBckas 00nacts, r. banammxa, yi. mocce
DHTY3UacTOB, 1. 50, YNTaNBHBIH 3ai

IInomans nmomenienns 497,4 kB. M.

Ne o TexHn4eckoit nuBeHTapu3anuu 177, atax 1

Ilomemenue JJIA CaMOCTOSITEIbHOM pa6OTLI.
CHeHI/IaHI/IBI/IpOBaHHaH Me6eJ'IL, NEPCOHAJIBHBIC KOMITBIOTEPHI B
c60p1<e C BBIXOJOM B UHTCPHET.

143900, MockoBckas 061acTh, T. banammxa, yi.
IOmnyca ®yunka 1.1, kabd. 320

[Tnomane nomenienus 49,7 kB. M.

Ne o TexHnueckoit uuBeHTapu3auuu 313, stax 3

VYueOHas aynuTopus Ui YICOHBIX 3aHATHI OOYYAOIIMXCS M3
yucna naBaauaoB u jui ¢ OB3. CrnenuanusupoBaHHas MeOelb.
ABTOMAaTH3UPOBaHHOEC pabodee MECTO /ISl HHBAJIHIOB-
KOJIICOYHUKOB C KOPPEKIIMOHHOW TEXHUKOW W WHAYKIIMOHHON
cucremoir O1Cuc 290; ABTOMaTH3UpOBaHHOE paboduee MecTo
U1 cTa0OBHIOAIIMX W HE3PSIYUX  IOJBb3oBaTelel  co
cTanMoHapHBEIM  BHAcoyBenmmuutenemM  OinCuc 29  ON;
ABTOMAaTH3UPOBAaHHOE paboyee MECTO Ui CIA0OBHIANIMX U
HE3PSIYUX MOJIH30BATEIICH ¢ MOPTATUBHBIM BUICOYBEINIUTEICM
OnCuc 207 CF; ABTOoMaTH3UpOBaHHOE padodee MECTO IS
cHa0oBUISIIMX M HE3PAYUX II0JIb30BaTeNedl ¢ YHUTarolIen
Mmamraoi OnCuc 207 CN;AnnapaTHblii KOMILIEKC ¢ QyHKIUeH
BHICOYBEIMUCHHUST W YTCHUS IS CIaOOBHIAIMINX W HE3PSIUX
nostb3oBareneit DiCuc 207 OS.

143907, MockoBckasi obiacTs, r. bamammxa, yi. mocce
DHTy3HacToB, . 50, kad. 105

IInomane noMemnieHusa 52,8 KB. M.

Ne o TexHM4eckoi nHBeHTapm3anuu 116, stax 1
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PEJEPAJIBHOE I'OCY TAPCTBEHHOE BIO/UKETHOE OBPA3OBATEJIBHOE YUPEXIEHUE BBICIIET'O OBPA3OBAHMS
MUMHUCTEPCTBA CEJIbBCKOI'O XO341MCTBA POCCUMCKOU ®EJJEPAIINN

«POCCUMCKHIA T'OCYJIAPCTBEHHBI YHUBEPCUTET HAPOITHOI'O XO3SMCTBA
NMEHMU B.A. BEPHAICKOI'O»

(YuuBepcuter BepHajackoro)

®oH/1 OLIEHOYHBIX CPEACTB I NPOBeAeHHs TEKYIero KOHTPOJISI M IPOMeKYTOYHOI
aTrecramuu odyuammuxcs no gucuuminne OU3nka

Harmpasnenue noaroroBku 36.03.02 3o00TexHus

Hampasnennocts (mpoduinas) mnporpamMmbl  TeXHOJIOTHS TPOU3BOJCTBA MPOAYKIIUU
KUBOTHOBO/JICTBA

KBanudukauus: 6akanasp

®dopma oOydeHus: ouHas

banammxa 2026 r.
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1.0nucanue nokasareJeii u KPUTEPUEB ONCHUBAHUSA IJIAHUPYEMBIX pe3yJbTaToB Oﬁy‘leﬂlflﬂ 1o y'leﬁHOﬁ AUCIUIIJIMHE

Komnerenunus Nuauxarop HaumenoBanue
c¢opMHPOBAHHOCTH YpoBeHb 0CBOCHHS I[lnannpyemble pe3ybTaThbl 00yUeHUsI OLICHOYHOI'0
KOMIIeTeHIN cpeiacTBa

OIIK-1. CnocoOeH | 3HaTh: dbyHIaMeHTaIbHEBIE 3HaTh: MUHUMAIBHO [OMYCTHMBIA ypoBeHb | OTder mo 1ab. pabote

pemars THUIIOBBIE | 3aKOHBI (1)I/ISI/IKI/I, B T.4. 3HaHI/II\/'I, J0MYIIEHO MHOT'O HCI‘I)Y6I)IX OIINOOK CO6CCCILOB3HH€

3a1a4u (du3ndecKkre OCHOBBI MEXaHMKU; YMETh: NPOJIEMOHCTPUPOBAHBl  OCHOBHBIE | TecT

POECCHOHATIBH | MOJEKYIAPHYIO busnKy " YMEHHS, PelIeHbl THIIOBBIE 3a1aun ¢ HerpyObiMu | KoHTpombHas padora

Oif JESTETBHOCTH | TEPMOMMHAMUKY, YIEKTPHUECTBO omuOKaMH, BBHIMIOJHECHBI BCe 3afaHus, HO He B | Pedepar

’ IIOJIHOM 00BeMe

Ha OCHOBE | U MAarHeTU3M, ONTUKY, ATOMHYIO .

: . BJaeTh: WMEETCS MUHUMAIBHBIH  Habop

OCHOBHBIX U SICpHYIO (U3HKY;, OCHOBHBIC IoporoBbrii HABBIKOB JUTA DEIICHHS CTAHIAPTHBIX 33724 C

3aKOHOB 3aKOHBI €CTECTBEHHOHAYUYHBIX | (YAOBJETBOPUTEILHO) HEKOTOPBIMH HEJ0YeTaMH

MAaT€MAaTUYECCKUX | TUCHUILINH IS peleHus

U  ECTECTBCHHBIX | CTAHIAPTHBIX 3aJa4 B

HayK C | COOTBETCTBUU C

MIPUMEHEHUEM HAIIPaBJIEHHOCTHIO

WH()OPMAIMOHHO- | TIPOECCHOHATFHOU

KOMMYHUKAILIUOHH | IEATEIbHOCTH.

BIX TEXHOJIOTHH. Ymern: HCIIOJIb30BATh 3HaeT TBepaO: YpOBeHb 3HaHWH B o0beme, | Otuer mo nab. padore
(usngeckue 3aKOHBI TUTS COOTBETCTBYIOIIEM IIporpamMme MoAroToBkH, | CobecenoBanue
peleHst 3a1a4 B JIOITyIEHO HECKOJIBKO HErpyOBIX OIIMOOK Tect
podeccHoHaNBHOI YMeeT yBepeHHO: MPOJEeMOHCTpUpOBaHE Bce | KoHTpombHas padora
JIeATETbHOCTIL, HPOBOIHTH TpoaBMHyTHI OCHOBHBIC YMEHWsI, peEIIeHbl Bce OCHOBHBIE | Pedepar

3aJla4l ¢ HErpyObIMU OLIMOKAMHM, BBIIOJIHEHBI
SKCIIEpUMEHTAJIbHBIE (xopo1o)

BCE 3aJ]aHUsl B MOJIHOM 00BEME, HO HEKOTOPHIE C
HUCCIICNOBAHUS HeOUeTaM.

Bnangeer  yBepeHHO:  IIPOJECMOHCTPHUPOBAHBI

0a30Bble HABBIKH IIPH PEIICHHH CTaHIAPTHBIX

3aJ1a4 ¢ HEKOTOPBIMH HEJI0YeTaMU
Baagerb: meTromamu penieHus Hmeer chopmupoBaBieecs cucrematuueckue | Otder o y1ab. padore
WHJKEHEPHBIX 3a7a4v, METOJaMu SHAHUA: YPOBCHDb 3HaHI/II>'IBO6’I)eMe, CobecenmoBanue
06pPabOTKH IKCIIEPUMEHTATBHBIX Boicokuii COOTBETCTBYIOIIEM MPOrpaMMe TOATOTOBKH, 0e3 | Tect
HCCIeI0BaHuUI (oTIM4YHO) OLINOOK. KonTponbHas paboTa

HNmeer chopmupoBasuieecs cucreMaTuyecKoe
yMeHHe: IPOJEMOHCTPUPOBAHEI BCE

Pedepar
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OCHOBHBIC YMEHHSI, PEIICHBI BCE OCHOBHBIC
3a1a4u C OTACJIbHBIMU HeCYH.[eCTBeHHBIMI/I
HeJ0YeTaMH, BEIIIOJIHEHBI BCE 3a/1aHHS B
IIOJIHOM OOBEME.

IToxaszan chopmupoBaBueecs
cHCTeMaTH4ecKoe BJIa/IeHHE:
MPOAEMOHCTPHUPOBAHEI HaBBIKHA npu

pelIeHUN HeCTaHIapTHBIX 3a/1a4 0e3 OmmrOoK
U HEJIOYETOB.

2. Onucanme mMKAaja OICHUBAHUA

2.1. lllkana oueHMBaHUs HA ITaNe TEKYIIEero KOHTPOJIsI

dopma Tekyuero | OrcyrcTBue ycBoeHus | [loporoserit [TpoaBuHyTHI (XOpOIII0) Bricokuii (OTIMYHO)
*
KOHTPOJIA (HMXE TTOPOTOBOTO) (YIOBJIETBOPUTEIHHO)
Ortuer 1o 1a0. padoTe He BbINOJHEHA win Bee | Llenms u  3amaum  maGoparophoit | Llens u 3agaun BeinmonHenus | Llenb BBIIOJIHEHHUSI

3aJJaHUS peleHsl | PA0OTBI JOCTUTHY Tl YaCTUYHO. nabopatopHoOH paboThl | JOCTHTHYTA, 33/1a4H PEIICHBI.
HENPABUIBLHO AOCTUTHYTBI.

Bremonnenne TectoB (He | Menee 51% 51-79% 80-90% 91% u Gonee

MeHee 15 BompocoB Ha

BapHaHT)

CobecenoBanne HE BBITIOJTHEHA Llens u 3amaun Bompoca AocTUrHYTHI | Llenp n 3amaum BemonHenus | Llens HamucaHus oTBeTa Ha

HYaCTH4YHO.

BOIIPpOCa JOCTUTHYTHI.

BOIIPOC JTOCTUTHYTA, 3aJa4u
pEeLIEHBL.

BeinosiHeHre KOHTPOJIBHOM | He  BbINOJHEHa wiu Bce | Pemeno Oosee 50% 3amanus, HoO | PemieHo Gonee 70% 3amanust, | Bce 3afaHus pelieHbl 0e€3
paboTHI 3a/1aHKs pemensl | MeHee 70% HO €CTh OIIMOKH OIHOOK
HEMPaBUILHO

Pedepat HE BBINOJIHEHA ens u 3aJaun pedepara | Ileap u 3amaun BeimonHeHus | [lenp Hammcanus pedeparta
I[OCTI/II‘HyTBI YaCTU4YHO. pe(bepaTa ):[OCTI/IFHyTLI. JIOCTI/IFHyTa, 3agayu peHIeHI)I.
AKTyaJbHOCTb  TeMBI  pedepara | AKTyaTbHOCTb TEMBI | AKTYyaTbHOCTb TEMBI
ompeneneHa  HeyOeawrenbHO. B | pedepara  MOATBEPIKICHA. | MCCIIEAOBAHHMS KOPPEKTHO M
pedepare BbIABIACHBI 3HauuTeNbHBbIC | Pedepar BBITIOJTHEH ¢ | momHO O0b6oCHOBaHa. Pedepar
OTKJIOHCHHMS oT TpeOOBaHU | HE3HAYMTEITBHBIMU BBIIIOJIHEH COLJIACHO
METOANYECKUX YKA3aHUH. OTKJIOHCHHSIMH oT | TpeOOBaHUAM.

TpeOOBaHUI METOAMICCKHIX
YKa3aHUH.
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2.2 lllkayia oueHUBAHMS HA TaNe MPOMEKYTOYHOM aTTecTAlMu (3a4€eT U IK3aMeH)

opma  MpOMEKyTOHOM OtcyrcTaue YCBOCHIA | 11 oroBerit (YTOBIETBOPUTEIIHHO) [IponBUHYTHIH (XOpOIIIO) Bricokwii (0TIIHIHO)
arTecTauuu (HM>KE IOPOrOBOTO) p Y p p yr p

Bremonnenue HUTOTOBBIX

TecToB  (He  MeHee 15 | Menee 51% 51-79% 80-90% 91% u Gosee
BOIIPOCOB Ha BapHaHT)
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3. TunoBble KOHTPOJIbHBIE 3aJaHUS WIH HHbIe MATEPHAJIbI, HEO0X0AUMBbIE VISl OLCHKH 3HAHUM,
YMeHUii, HABBIKOB U (MJIM) ONBITA JeITEJIbHOCTH, XapaKTePU3YIOIIMX dTanbl GopMUpOBaHMS
KOMIIETEeHIHIi B Npoiecce 0CBOEHUsI 00Pa30BaTeJbHOI MPOrpaMMbl

®OH/J OHEHOYHbBIX CPEJACTB AJIs1 TEKYHIEI'O KOHTPOJISA
(6 coomgeemcmauu nyHKmom 5 paboyeti npocpammvl OUCYUNIUHBL)

KOMILJIEKT IABOPATOPHBIX PABOT
no pucounianne PU3UKA

BrimorHeHre METOIMIECKUX PEKOMEHIAITHI 1 TA00paTOPHBIX PabOT MO JTUCITUILIAHE.
Onpenenenue ko3 duunenTa BA3KOCTH KUAKOCTH MeTogoM CTokca.
N3yueHne cBOOOIHBIX KOJEOaHUH IPYKMHHOTO MasiTHUKA.
Omnpenenenue oTHouIeHus TeruioeMkoctu Cp/CvV MeTo10M aqradaTHYeCcKOro pacIipeHHsI.
M3yuyenue nenu nepeMeHHoro ToKa.
OnpeneneHue KOHIEHTpAallMM pacTBopa caxapa IO yIJIy BpalleHUs IIJIOCKOCTH
IIOJISIPA3ALMU CBETA.
6. OmnpeneneHue TOPU3OHTAIBHOM  COCTABISIOUIEH  BEKTOpAa MAarHUTHOW — MHAYKIUH
MarHMTHOTO MOJIS 3EMIIH.
OnpezeneHye 0CBEIIEHHOCTH TOBEPXHOCTHU C MOMOILBIO CEJIEHOBOTO (POTO3IEMEHTA.
8. I'pamympoBka MOHOXpOMAaTOpa M ONpe/eIeHNe IJIUH BOJIH CIIEKTpa rasa.

O Wb

~

KOMIUVIEKT TECTOB pjis1 npoMe:KyTOYHOM aTTecTanuu (3K3aMeH)
no aucuumiInae usnka
IIpuMepHbIe 3a]aHUA UTOTOBOIO TecTa Js1 komnerenuu OITK-1

Ne 3amaHne BapuanTsl oTBETOB BepHslii oTBeT d)opMpreMasf
a Wi KOMTIETSHIIHS
Ne BepHoro
OTBeTa
33.IlaHI/ISI 3aKPBITOI'O TUIIA
1 Touka gBWkeTcss TO  mpsMod cormacHo | 1. 6 wm/c 2 OIIK -1
ypasHennio X=At+Bt’ | rie 4=1 m/c, B=2 m/c* . | 2. 13 m/c
CKOpOCTh TOYKH B MOMEHT BpeMeHH t=3 ¢, papaa | 3. 10 wm/c
4. 18 wm/c
2 MarepuanpHas TOYKa IBHXKETCS CO CKOpOCTBIO | 1.32M 1 OIIK -1
v=2+3t . I[lyTs, poiineHHbIN TOUYKOI1 3a IepBbie 4 | 2. 24 M
C €e JBUYKEHUs, PaBEH: 3. 14m
4. 50m
3 Juck pammyca r=2 M Bpamaercs ¢ yrioBoi | 1. 5 M/c? 4 OIIK -1
CKOPOCTBIO =10  pax/c. Hopmanbnas | 2. 10 m/c®
COCTaBIIAIONIAs €r0 YCKOPEHUS paBHa: 3. 20 m/c?
4. 200 m/c?
4 MartepraibHas TodKa JBHKETCS 10 OKpyxkHocTH | 1. 6 M/c” 1 OIIK -1
co CKOPOCTBIO v=6t. TanrennumansHas | 2. 30 m/c?
COCTABNIAION[As YCKOPEHHs ee JaBikeHHs B | 3. 15 m/c?
MOMEHT BpeMeHH t=5 ¢ paBHa: 4. 12 m/c?
5 Pabora A4, cosepmiennas neopmupyromeit cunoit | 1. 10 [x 4 OIIK -1
NPH PaCTSHKSHUH NPYIKUHBI )KECTKOCThI0 k=20 2. 4 Ix
H/m na Al=10 cm, paBHa: 3. 1 Ox
4. 0,1 Ix
6 [Morennuanshas sneprust W, Tena maccoit m=5 1. 50 Ox 3 OIIK -1
KT, OpOIIIEHHOTO BEPTUKAJIHHO BBEPX CO 2. 25 JIx
ckopocThio v=10 M/c, B HaUBBICIIIEH TOUKE 3. 250 Ix
oTheMa paBHa: 4. 500 JTx
7 Teno maccoit m=3 kr cBoOOHO manaet ¢ BeicoThl | 1. 30 Jx 1 OIIK -1
h=2 M. Kunernueckast sHEprus Tella Ha BBHICOTE 2. 60 JIx
h,=1m paBHa: 3. 6 Jx

N
=




4. 3 JIx
8 VYrnosoe yckopenue B CU uzmepsiercs B: 1. pam/c; 2 OIIK -1
2. pazx/cz;
3. c'l;
4. ob/c.
9 PaBHOTIEpEMEeHHOMY npsmonuHeiinomy | 1. a,=0, a,=const. 4 OIIK -1
IBIKEHUIO COOTBETCTBYIOT crienyrome | 2. a,=0, a,=0.
3HaYCHHWS HOPMaJbHON W  TaHreHNWaibHO# | 3. a,=const, a,=const.
COCTaBIIIONINX YCKOPEHUS: 4, a,=const, a,=0.
10 Cuna, o neficTBreM KOTOpoii Teno maccoit m=3 | 1. 3 H; 3 OIIK -1
KI' IpUoOpeTaeT ycKopeHue a=2 M/c2, paBHa: 2.2 H;
3.6 H;
4.12 H.
11 | YcraHOBHUTH COOTBETCTBHE MEXAY (HU3MUECKOIt A AS / At 1)-B OIIK -1
BEJIMYNHOIN U MaTEeMaTHYECKUM BBIPAKCHUEM. ' 2)-T
1) CkopocTh v IIpU PaBHONIEPEMEHHOM JABHXECHUU at 2 3)-b
2) VYckopemume a npu  pasHomepemennom | 5. D {4+ —— 4)-A
TIBIDKCHUUT 0 2
3) IlyTs S mpu paBHOIIEPEMEHHOM JBM)KEHUH B. u+at
4) CpenHss myTeBasi CKOPOCTH Vg, U—U
r. ——0
t
n Ut
12 | YcraHOBUTH COOTBETCTBHE MEXIy Gusuueckoit | A. dpldt 1)-T OIIK -1
BEJIMYNHON U MATEMATHYECKUM BBIPOKEHUEM. b. do/dt 2)-A
1) Cpemusis yriaoBas CKOPOCTh <> B.  wytet 3)-b
2) MrHoBeHHas yriioBas CKOpocTe @ 1pH | I. Ag/At 4)-B
MIPOMU3BOJIFHOM JBIKCHUH ont
3) YrnoBoe yckopeHHE & TIPH TIEPEMEHHOM | J|, 0
JIBIDKEHUU
4) VrioBas CKOpPOCTh @ MPH PaBHONEPEMEHHOM
JIBIDKEHUU
13 | YcraHoBuTh COOTBETCTBHE Mexay ¢usndeckoit | A. ot -5 OIlIK -1
BEITMYMHON U MaTeMaTHYECKUM BBIPAKECHUEM. b. 2m/w 2)-T
1) Iepuon Bpamiennst T B. wot+ef2 3)-A
2) YacroTa BpatieHus N . w/2x) 4)-B
3) VrioBoe mepemerneHne ¢ mnpu paBHOMepHOM | . 27n
BpAIICHUN
4) VrinoBod myTh @ NPH PaBHONEPEMEHHOM
BpaIICHUA
14 | YCcTaHOBUTHh COOTBETCTBHE MEXIy (GHU3MIECCKOH I_:’ At = A—> 1)-b OIIK -1
BEJIMYNHOM U MaTeMaTHYECKUM BBIPaKCHUEM. A ) - p 2)-B
1) cuna TsoKecTH b. F=mg 3)-A
2) cua TpeHus B. F=fN 4) - A
3) cuina ynpyrocTa (3akoH ['yka) I—:’ . I_:’
4) UMITYJIBC CHITBI I. 12=—"r2
15 | YcraHoBUTH  COOTBETCTBHE  MeXIy Buaom | A. p=const 1)-T OIIK -1
ra3oBOro MpoLecca U yCIOBUEM MPOTEKAHUS. b. Q=0 2)-B
1) usoTepMuyecKuii mpouece B. V=const 3)-A
2) N30XOpHYECKHH MpoLece I'. T=const 4)-Bb
3) uzobapuyeckuii mpouecc /. m=const
4) aymabaTHBIN NPOLECC
3a,Z[aHI/IH OTKPBITOI'O THUIIA
Ne 3amganue OtBer dopmupyemas
1.1 KOMITCTCHITHSI
1 [TocTymaTenbHbIM IBIXKEHWEM | JIBIKeHUE, TIPH KOTOPOM TIpsMasi, COCTUHSIIONIAst OIIK -1
Ha3bIBACTCS mo0bIe ABE TOYKH Tella, OCTAETCs MapajsieIbHON
CBOEMY IIEPBOHAYAILHOMY HAIPABJICHHIO
2 Kakoe JIBHDKCHUE Ha3plBaeTcsl | JIBMKeHHEe, IpU KOTOPOM BCE TOYKH Tesa OIIK -1
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BpaIIIaTeJ'ILHI)IM?

ONUCBIBAIOT ~ OKPYXKHOCTH, LEHTPBl KOTOPBIX
JIeXKaT Ha OJHOW IpsIMOW, Ha3blBAEMOM OCBHIO
BpAIICHUS

3 CKOpPOCTh — 3TO BENWYHHA. . . PaBHas myTH, IpOiIeHHOMY 32 €IMHUITY BpeMeHH! OIIK -1
IIPY PAaBHOMEPHOM TIPSIMOJIMHEHHOM JABHKECHUH
4 Haiite oTIpe/ieIeHne moHATHIO | BemmunHa, paBHas mepBOH MPOU3BOMHOU IIO OIIK -1
YCKOPEHHE MaTepHaIbHON TOUKH -
BpeMen# t ot ckopoctu ) MarepHanbHO# TOYKH,
Ha3bIBAETCS] YCKOPECHUEM
5 Yro HazpIBaeTCs NepuoioM oopameHust? | [IpoMexyTok BpeMEHH, B TEYEHHE KOTOPOTO OIIK -1
TEJI0, PaBHOMEPHO BpallasiCh, COBEPIIAECT OJUH
000pOT, Ha3bIBACTCS IEPHOJIOM O0paleHUsL.
6 YacToTol BpallleHus Ha3bIBAeTCA ... Konuuectso 000pOTOB, COBEpILIAEMBbIX OIIK -1
PaBHOMEPHO BPAMIAIONIMMCS TEIOM 3a CIUHHUILY
BpPEMEHH
7 JaiiTe onpeneneHre NOHIATHIO YTIIIOBOM Benuuuna, XapaKTepu3yrouas OBICTPOTY OIIK -1
CKOPOCTH BpAlllCHUsI Tela BOKPYI HEMOABIXHOW OCH,
Ha3bIBACTCSI YIIIOBOI CKOPOCTHIO
8 Urto Ha3bIBaeTCs YIioBbIM yecKopeHueM? | Bennuuna, XapaKTepu3yrouas OBICTPOTY OIIK -1
W3MECHEHHS YIJIOBOH CKOPOCTH, Ha3bIBACTCS
YTJIOBBIM YCKOPEHHEM
9 Wmnynbcom Tena Ha3bIBaeTCs ... Benuuuna, paBHas NPOU3BENEHUIO Macchl M OIIK -1
MaTepuaibHON TOYKH Ha ee CKopocTs U
10 Cuna ynpyrocT — 310 ... Cuna, BO3HUKALIas B 1e(OPMUPOBAHHOM TeJle OIIK -1
U NIPEATCTBYIOMmAs eopMaruu
11 Yrto Ha3bIBaeTCs JaBICHUEM? Bennuuna, paBHass HOpMaJIbHON COCTaBJISIIOIIEH OIIK -1
CWJIBI, JACHCTBYIOUICH HA EOWHUIY IUIOLIAIH
TTOBEPXHOCTH TeJa
12 W3006apHBIM ITpOIIecCOM Ha3BIBACTCH. .. IIpouecc, mnpoucxondmuii Mpu MOCTOSHHOM OIIK -1
JIAaBJICHUH B CHCTEME
13 | Haiire ompeneneHme wm3oTepMuueckomy | [Ipormecc, mpu KOTOPOM TeMIIepaTypa CUCTEMEI He OIIK -1
npoueccy H3MEeHseTCS,
Ha3bIBACTCSI H30TEPMHUYECKUM
14 | M3oxopHBIE  mpomecc —  3TO IIpomece, mpu KOTOPOM OOBEM CHCTEMBI HE OIIK -1
U3MEHsIeTCS
15 Kaxoii mporiecc HasbiBaeTcs | Ilpomecc, mpoucxonsammii 06e3 TemiooOMeHa OIIK -1
aanabaTHeIM? MEXJIy  CHCTEMOM W  BHEIIHEH  CpEJOH,
Ha3bIBACTCS aiabaTHBIM
16 B kauectBe Mepnl Mexanmueckoro | Cumoi OIIK -1
JIEHCTBUSL OJHOTO Tejla Ha Jpyroe B
MeXaHHUKe BBOJAUTCS BEKTOpHAs
BEJIMYMHA, HA3bIBAaeMasl ... .
17 | Mepoii HMHEPTHOCTH Tena npu | Maccoit OIIK -1
MOCTYNATEIbHOM  ABWKEHHU SIBISIETCS
MOJIOKUTEJIbHAS CKAJISIPHAsl BENWYMHA,
Ha3bIBaeMas ...
18 | Cumna, BO3HHUKAIOIAs B | YnpyrocTtu OIIK -1
Jie(OpMHUPOBAHHOM Tene u
MIPETATCTBYIOMAs nedopmanuy,
Ha3bIBAETCS CUJION ... .
19 BoobOpaxaemast Touka MexaHWYeckod | Macc OIIK -1
CHCTEMBI, JIBIKYIIIAsICS KaK
MarepuaigbHas  TO4YKa, B  KOTOpPOH
cocpenoTodeHa Macca BCeH CHCTEMBI U
Ha KOTOPYIO HEHCTBYET CHJIA, paBHAs
FE€OMETPUUECKON CyMMe BHEIIHUX CHUII,
HA3bIBAETCS LIECHTPOM ... CUCTEMBI.
20 | B xauectBe enuHOW (yHMBepcalbHOH) | DHepruei OIIK -1

MEpBl Pa3IMYHBIX (OPM JBIDKCHUS U
COOTBETCTBYIOIIMX UM B3aUMOJICHCTBUI
B ¢usnke BBOJIUTCS CKaJIsipHast
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BCJIMYWHA, Ha3bIBacMasd ... .

21 | Ecamu pabota, coBepmaemas cuiod, He | KoHcepBaTuBHOU OIIK -1
3aBHCUT OT TPACKTOPHU ICPEMEILCHUS
Tela U3 OJHOW TOYKH B JPYTYIO, TO TaKas
CHJIa Ha3bIBaeTcs ... .

22 OHeprus  JOBIDKEHUS  MexaHmdeckoil | KumHermdeckoit OIIK -1
CHCTEMBbI Ha3bIBACTCS ... JHEPIUCH.

23 | Ona XapaKTePUCTHKH ObICTPOTHI | MOITHOCTBIO OIIK -1
BBITIOJTHEHHSA paboTEI BBOJIUTCS
BEJIMYMHA, HAa3bIBaEMas ... .

24 Mexanmdeckass 3Heprusi cucTteMbl Tel, | IloTeHnnanbHOM OIIK -1
ompeaeseMas ux B3aUMHBIM
PACIIOJIOKEHHUEM H  XapaKTepOM  CHII
B3aUMOIECHCTBUSA MEXTY HHUMH,
HAa3bLIBACTCA ... .

25 Moayas  MaKCHMaJbHOTO  CMEMICHUS | AMIUIMTYIOH KosiebaHus OIIK -1
kojeOmromeiics  BEMMYMHBI OT  eé
PaBHOBECHOT'O 3HAUCHHsI HAa3bIBAETCSL. ...

26 | SIBneHue pE3KOTro Bo3pactanus | Pe3oHaHcOM OIIK -1
aMIUTATYIBI BBIHYXKICHHBIX KOJIeOaHmi
TpH MIPUOITMKEHUH YaCTOTHI

BBIHYX/IAIOIIEH CUJIBI K YaCTOTE, PABHON
WIA OJM3KOM COOCTBEHHOM 4YacTOTe
KOJIeOAHUM CUCTEMEB], HA3bIBAETCH ... .

27 | PacmpocTtpaHeHne konebarenpHOTO | BomHoit OIIK -1
JIBMDKEHUS B MPOCTPaHCTBE
HAa3bIBACTC ...

28 | Ilpouecc, MPOUCXOISIIUH npu | Mzo06apHbIM OIIK -1
MOCTOSSHHOM ~ JIABJICHHH B  CHCTEME,
HAa3bIBACTCS ...

29 | Ilpomecc, mpu KoTOpOM Temiieparypa | M30TepMUUECKUM OIlIK -1
CHCTEMBI HE U3MEHSETCS, HA3BIBAETCA .. ..

30 | IIporecc, mpu KOTOpoM 00BEM crcTeMbl | M30XOpHBIM OIlIK -1
HE M3MEHSIETCS], Ha3bIBACTCS .. ..

31 SBnenue camonpou3BosbHOTO | duddy3ueit OIIK -1
B3aHMHOTO TIPOHUKHOBEHUS JIBYX
COTIPHKACAIOTIIIXCS BEIIIECTB,
00yCIIOBIICHHOE Xa0THYECKUM TEILIOBBIM
JIBIDKCHUEM MOJICKYJI, HA3bIBACTCH ....

32 | SBnenme mepenauu SHeprum OT Oojee | TerIONPOBOTHOCTHIO OIIK -1
HArpeThIX YacTeld CHUCTEeMBl K MeHee
Harpersl, 00YyCIIOBIEHHOE XaOTHYECKUM

TETJIOBBIM JBIYKEHUEM u
B3aMMOJICICTBHEM  MOJIEKYJT M  HE
COTIPOBOXKIAIOITIEECS TIEPEHOCOM
BEIIECTBA, HA3bIBAETCH . ...
33 | Hdaiite  ompexaeieHHe  KOTEPEHTHHIM | DIIEKTPOMArHUTHBIE BOJIHBI, IPUXOMSIINE B OIIK -1
BOJIHAM KOKIYI0 TOYKY MPOCTPAHCTBA C MOCTOSHHOUW BO
BpEMEHU Pa3HOCTBIO ¢as, HA3bIBAIOTCS
KOT€PCHTHBIMU
34 MOHOXpOMOTHYECKUMU BOJHAMH | DJEKTPOMarHuTHbIE BOJHBI OJTHOM ONpeeI€éHHOM OIIK -1
Ha3bIBAIOTCA. .. U CTPOTO NOCTOSIHHON 4aCTOThI
35 ®DoTo3pGEeKT — 3TO SBICHHUE. .. YacTUYHOTO WM  TOJHOTO  OCBOOOXKICHUS OIIK -1

DJICKTPOHOB oT CBsA3U C aToMaMu nim
MOJICKYJIaMU TCJIa MOJ HCﬁCTBHCM CBETa

KOMILJIEKT 3AJIAHUHM 1JIS1 KOHTPOJIbHOM PABOTHI
no aucuumianae ®PU3NKA
CryneHTy npeniaraloTcsi BApHAHTBl KOHTPOJIBHBIX paboT, BKIIIOYaloIe mecTs 3ananuii. Homep
BapuaHTa NPOBEPOYHONM PAOOTHI OMpeneseTcs mpernojaBareieM. TemaThka TPOBEPOYHBIX PpadoT

copMHpOBaHa MO NPUHIUITY COYETAHUS PaA3JENIOB JUCUMIUIMHBL. Hamucanuio mpoBepouHOW paboThI
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JOJDKHO TIPEIIeCTBOBATh M3YUEHHE JICKIIMOHHOTO MaTepHasa, BBITOJHEHHE Ja0opaTopHOil paboThl U B
IIpoIecce CaMOCTOSTENbHONW paboThl. [l yCIEIHOrO BBIIOJIHEHUS IPOBEPOUYHON pabOThl HEOOXOUMO
O3HAaKOMHTBCSI C JIMTEPATypOd, CHMCOK KOTOpOH JaH B paszaene 6 paOoueld mporpammsel «llepeueHn
OCHOBHOH U JIONOJHUTENBHOM JIUTEPATyphI».

BAPUAHT

3anava 1.Teno OpoIICHO MO YIJIOM K TOPU30HTY TaK, YTO €ro PaanyC BEKTOP U3MEHSCTCS 110 3aKOHY:
P b
P=3tl + (3t —2t?)J . OnpenenuTh JATBHOCTH MOJIETa Tela.

3apaua 2. I'a3 B 3akpbiToM cocyjie Harpenu oT t1 = 10 °C go t; = 50 °C. Bo ckoibpko pa3z BO3pocio
naBieHue ra3a?

3agaua 3. Onpenenuts eMkocTh C KOHAEHCATOPA, COCTOAIIEr0 U3 ABYX IrapukoB quamerpom d = 0,01 m,
LIEHTPBI KOTOPBIX HAXOATCS B BO3ayxe Ha paccrosiauu | = 0,20 M apyr OT Apyra, IpUHSB, 4TO 3apsi/ibl HA
HX TIOBEPXHOCTSX pacIpeie/ieHbl paBHOMEPHO.

3agaua 4. /[Ba JIMHHBIX TPSMBIX MAPALICITBHBIX POBOHUKA C OJMHAKOBO HAIPABICHHBIMH TOKaMHu | = 2
A u I, =4 A pacnosnioxkensl Ha pacctostun d = 10 cmapyr ot apyra. OnpeneinTh MArHUTHYIO UHIYKIIAIO
B B Touke, nexainei B cepeiHe OTpe3Ka IPsIMOM, COSAMHSIONIETO MPOBOHHUKH.

3agaua 5.Ha nmudpakuvonnyro pemietky, coaepxkamryto N= 250 mrTpuxoB Ha MUJUTUMETpP, MajaeT
HOPMAJIBHO OCNbIi CBET, a 3aTeM IMPOCIUPYETCS ITOMEIICHHON BOJM3M PEIICTKH JIMH30M Ha SKpaH.

Paccrostaue ot muH3bI 10 dkpaHa L= 1,2 M. 'paHULIBI BUAMMOTO CIIEKTpA: ﬂ,](p = 0,780 MxM " iq) = 0,400

MKM. OnpeneiauTs UPHUHY CIIEKTpa IEPBOro NOpsAIKa Ha SKpaHe.
3agaya 6.CKOJBKO SHEPrUU OCBOOOAUTCS NPU COEAMHEHHM OJHOrO IMPOTOHA M JIBYX HEUTPOHOB B
aTOMHOE sAJIpO0?
TEMBbI PE®GEPATOB
. AbTepHaTUBHAs YHEPreTHKA.
. ATomHas ¢usuka. M3otonsl. [IppumMeHeHne painoakTUBHBIX H30TOIOB.
. BeckoHTaKTHBIE METO/IBI KOHTPOJISE TEMIIEPATYPHI.
. Bennuaiiime oTKpbITHS (UBHKH.
. DIIEKTpUUECKHUE pa3psiibl Ha CIIYKOe ueoBeKa.
. 'onorpadus u ee npuMeHeHHe.
. becipoBoiHas nepenayda MIEKTpUIECTBA
. Audpaxius B Hamien )KU3HH.
. JKunkue kpucrauisl.
. 3HaueHue OTKphITUi [ "anmies.
. Ucnionp30BaHMe 3JIEKTPOIHEPTUN B TPAHCIIOPTE.
. Knaccugukanus u xapakTepucTHKH 3I€MEHTapHBIX YacTHUII.
. BOo3M0OXXHOCTH COBPEMEHHBIX JIA3€POB.
. Jleonapo na BuHum — y4deHsli U M300peTareb.
. MukpoBoaHoBoe n3inydeHue. [lons3a u Bpen.
. Hukona Tecna: »u3Hb U HEOOBIYAITHBIE OTKPBITHSI.
. Hunee Bop — onun U3 co3pareneii coBpeMeHHON QUK.
. OnTudeckue sIBIEHUS B IPUPOJIE.
. OTKpBITHE U TPUMEHEHUE BHICOKOTEMITEPATYPHON CBEPXITPOBOIUMOCTH.
. IlepeMeHHBII 2JIEKTPUUECKUNA TOK M €r0 IPUMEHEHHUE.
. [lonynpoBOIHUKOBBIE TaTYMKHU TEMIIEPATYPBHI.
. [IpumeHeHne KUAKNX KPUCTAIIJIOB B IPOMBIIIIEHHOCTH.
. [Ipe302nekTprueckuii 3G HeKT ero npuMeHEHHE.
. CeHcopHble 9KpaHbl U (PU3MYECKHE MPOLECCHI
. CoBpeMeHHas CITyTHUKOBAsI CBSI3b.
. CoBpeMeHHas (puznyeckas KapTHHA MHpa.
. CoBpeMEHHBIE CPE/ICTBA CBSI3H.
. ©OTO2IEMEHTHI.
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