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Pabouas mporpamma paspaborana B coorBerctBuu ¢ ®I'OC BO Ne 978 ot 12.08.2020 mo
HaIpaBJICHUIO MOJATOTOBKH «3EMJICYCTPOMCTBO M KadacTPhI»

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

PelieH3eHT: K.T.H., JOLEHT, JOIEHT Kadeapbl JIeKTPOOOOPYIOBAHUS U IJIEKTPOTEXHUYCCKUX CHCTEM
JIumma O.A.



1 IInanupyemsle pe3yabTaThbl 00y4eHHA

Mo IMCHMIIJIMHE, COOTHECCHHBbIC¢ C YCTAHOBJICHHBIMHA B

OIIOII BO uHauKaTOpaMu 10CTUKEHUSI KOMITeTeH NI

1.1 llepeyens KoMIeTeH M, (POPMHUPYEMBIX Y4eOHOI JMCIUIIIHHON

Koa 1 HauMeHOBaHHEe KOMIIETEHIIHH

NHaukaTopbl 10CTHKEHUA KOMIIETeHUH I
Ilnanupyemble pe3yJibTaThl 00y4eHH S

Oo6umenpodgeccuoHAIBbHASI KOMIIETEHIUS

OIIK-1. Cnocoben pemars 3amauu | U-1lopk.;. Mcnonb3yer  OCHOBHBIE — 3aKOHBI
npodecCHOHATbHON JIEeATETLHOCTH, | €CTECTBEHHOHAYYHBIX JAUCIUIUIMH IS PEIICHUS
NpPUMEHSIST  METOJbl  MOJICJIUPOBAHMS, | CTAHJAPTHBIX  3aJad B COOTBETCTBUH  C
MaTEMaTHYECKOIO aHaIK3a, | HaIPaBJICHHOCTHIO npodeccuoHaIbHON
€CTeCTBEHHOHAYYHbIS U | IeATEILHOCTH
00IIIeNH)KEHEePHBIC 3HAHUS. 3HaTh: ¢dyHIaAMEHTAlbHbIE 3aKOHBI (PU3UKU, B

T.4. duznveckue OCHOBEI MEXaHHUKH;

MOJICKYJSIPHYFO  (QU3UKY UM TEPMOJIUHAMUKY,
JNEKTPUYECTBO M MArHETU3M, ONTHKY, aTOMHYIO
U sAepHY0 (GU3HMKY; TEOPUIO U METOMbI
IKCIIEPUMEHTAILHBIX HCCIICIOBAHUN.

YMeTh: HUCIOJIB30BaTh (U3HUYECKUE 3aKOHBI JIJIS
pelIeHus 3a71a4 B po(heCcCHOHATILHOM
NESATEIILHOCTH, TPOBOJUTH IKCIEPUMCHTATbHBIC
HCCIIEIOBAHUS.

Bnagern: MeromamMu pemIeHUS HMHKCHEPHBIX
3aJ1ay4; METOJIaMH 00paboTku
IKCIIEPUMEHTAILHBIX HCCIICIOBAHU.

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

Jucturmuna @u3nka OTHOCUTCS K 00s3aTenbHoi yacTi b1.0.16 ocHOBHO#
npodecCHOHAIBHON 00pa30BaTEbHON MTPOTrPaMMBbI BHICIIIETO 00pa30BaHUs 110 HAIIPABICHHUIO
noarotoBku 21.03.02 — «3emieycTpoilcTBO U KaJacTphi».

b0 TUCIUTUTMHBI SABIISIETCS:

O3HAaKOMJEHHE C OCHOBHBIM HaubOoiee O6IHHMH (I)I/I?:I/I‘IGCKI/IMI/I SABJICHUSIMHW MW 3aKOHaAMHM W HX
TCOPCTUICCKUM O6OCHOBaHI/IeM, MNOJIy4YCHUC HABBIKOB IMPUMCHCHHSA IIOJYUYCHHBIX 3HaHUN K PCHICHUIO
MPAKTHUYCCKHUX 3a1aY, yMCHI/Iﬁ HUCIIOJIb30BAaTh 5THU 3HAHUA B HpO(l)eCCHOHaHBHOi/'I JACATCIABbHOCTHU 1 (I)OpMI/IpOBaHI/Ie
HEOOXOAMMBIX KOMIICTCHIIMMA, a TaKKe CO3MaHus (yHIaMEHTATbHON 0a3bl IS YCIICNTHOTO OCBOSHHUS psna
AUCHUIIINH NPUKIIAAHOT'O XapaKTepa.

J{1s1 BBIpaOOTKH Y COBPEMEHHBIX CIHEIUAIMCTOB C BBICIITUM 00pa30BaHHEM HEOOXOIMMBIX
METOJIOB (PU3UYECKOTO UCCIEIOBAHUS HEOOXOANMO peuieHue ciedyiouux 3a0au.

HN3y4YCHUC OCHOBHBLIX COBPEMCHHBIX (1)I/I3I/ILICCKI/IX HpeZ[CTaBJ'ICHI/Iﬁ yeJioBeka 00 OKpYKaromeM MHPE;
OBJIAJICHUC q)yHlIaMeHTaHI)HBIMI/I (1)I/I3I/IT-IGCKI/IMI/I MOHATUAMHU, TCOPUAMU W 3aKOHAMH, a TaKKe
METOAaMU (i)H?,I/I‘IGCKOFO HUCCIICOOBAHMUA,

YCBOCHHUEC MCTOANOB W MNMPUCMOB PCIICHUA 3adad U3 Pa3IMIHbIX obOnacreit (1)I/IBI/IKI/I u 6yz[y1ue1?1
CIIELINATIbHOCTH.

3. O0bem y4eOHOH JUCHUILIMHBI B 32a4€THBIX ¢AUHULAX ¢ YKA3aHHEM KOJIHYeCTBa
aKaJeMHYeCKHX YACOB, BbIICJCHHBIX HA KOHTAKTHYI0 pa0doTy 00y4aromuxcs ¢ npenojaaBarejiemM
(o BUAaM y4eOHBbIX 3aHATHIH, TEKYIIMHA U IPOMEKYTOYHBII KOHTPOJIb 10 AUCHMILIMHE) U HA
CaMOCTOSITEIbHYIO pa0oTy 00y4aromuxcs

3.1 Ounas ¢popma oOydeHus



Bup yae6HO# paboThl 3 cemecTp
OO61as TpyA0EMKOCTh AUCHUIIINHBI, 324ETHBIX €AHHHUII 6
4acoB 216
AyautopHasi (KOHTaKTHasi) pa6oTa, 4acoB 64
B T.4. 3aHSATHUS JIEKIIMOHHOTO THUIIA 32
3aHSTHS CEMUHAPCKOro TUIA 32
[TpomerxyTouHas aTTecTanus 0,3
CamocTrosiTe/ibHasi padoTa 00y4yalonuxcsi, 4acoB 151,7
B T.4. KypcoBas pabota -
Buza npomexyTo4HON arTecTaluu JK3aMEH

4. Conep:kanue JMCHUILUIHHBI, CTPYKTYPHPOBaHHOE 110 TeMaM (pa3jesiaM) ¢ yKa3aHueM
OTBeJCHHOI0 HA HUX KOJIHYeCTBA aKaleMHYeCKUX YACOB U BH/I0B Y4eOHbIX 3aHATHH
4.1 Ilepeyennb pa3aesioB JMCHMILIMHBI C YKa3aHHEM TPY/10€MKOCTH ayJANTOPHOM (KOHTAKTHOMH)
U CAMOCTOATEIbHOM PadoThl, BUI0B KOHTPOJIEeH U MepedHsi KOMIeTeHI Uil

TpynoeMKocTb, 4acoB Kon
B TOM YHCIIE HaumeHoBaHue |KOMIIETEH
HammeHoBanue pa3znenoB u TeM ayIMTOPHOM OLIEHOYHOT'O oUH
BCETO .\ |camocrosTen
(KOHTaKTHOM ) N cpeacTBa
BHOH paboTHI
paboThI
Paszgen 1. Mexanuka. Kojeoanus n Ortuer no OIIK-1
36 16 20 6 i DG
BOJIHBI JIa00OpaTOpHOU PAOOTE,
1.1. KuHemaTuKa ¥ JMHAMHUKA 10 6 4 co6eceJ:[OBaH14e,6
1.2. Dueprus. Pabota 6 2 4 ig;lTTp OlIbHAA paboTa,
1.3. PensiTuBUCTCKAsE MEXaHHUKa 6 2 4
1.4. DneMeHThI MEXaHUKH CILTOIIHBIX 6 2 4
cpex
1.5. 'apmoHnYeckue KoaeOaHus 1 8 4 4
BOJIHBI
Paznen 2. Moaekyasipuas pusuka u 36 8 8 OTuer o OIIK-1
TEPMOAMHAMHKA nabopaTopHoii padoTe,
2.1. OCHOBBI MOJIEKYJISIPHO- 16 4 12 cobeceoBaHue,
KHMHETHYECKOU TEOPHH KOHTpOJIbHas padoTa,
2.2. TepmoarHaMHKa 20 4 16 Teet
Paznen 3. DinekTpHuecTBO 36 10 26 Ot4er no OIIK-1
3.1. DnekTpocTaTtuka 14 4 10 nmabopatopHoii padote,
3.2. TIOCTOSHHBIN SIIEKTPUYECCKUI TOK cobecenoBanie,
22 6 16 KOHTpOJIbHAsl paboTa,
TECT
Paznen 4. MarueTusm 36 12 24 Oruer o OIIK-1
4.1. DIEeKTPOMATHETU3M 18 6 12 1mabopaTopHoii padore,
4.2. DNeKTpOMArHUTHAS MHIYKLHS 1 cobecenoBane,
TepeMeHHBbIi TOK 18 6 12 KOHTpOJIbHas paboTa,
TECT
Paznmen 5. Ontuka. KBanToBasi 36 10 26 Oruer o OIIK-1
¢dusuka n1abopaTopHoi padore,
5.1. BosiHOBast ONTHKA 18 14 COﬁGCCI{OBaHI/Ie,6
5.2. KBanroBas ¢usnka 18 6 12 :g(l;[‘poanaﬂ paborta,
Pa3znen 6. du3nka aroma, aTOMHOI0 36 8 8 Oruer no| OIIK-1
SIAPA M 3JIeMEHTAPHBIX YACTHIY naboparopHoii pabore,
6.1. AToM 8 2 6 cobeceoBaHue,




6.2. Onements! ¢pusuku TBeproro tena | 10 2 8 KOHTpOJIbHAsT ~ pabora,
6.3.ATomMHOE AAPO 10 2 8 TCCT

6.4. DieMeHTapHbIC YaCTHUIIBI U 8 2 6

¢u3nyueckas KapTHHA MUPa

HToro 3a cemecTp 216 64 152

4.2. Coaep:xanue TUCUMILIMHBI M0 pa3aejam

Pa3nes 1.Mexannka. Kosiebanusi 1 BOJIHBI

Ilesmm - npuoOpeTeHre TEOPETUIECKUX U IPAKTUYECKUX HABBIKOB (PU3MUECKOI0 UCCIIEI0BaHMU,
Ha OCHOBE 3HaHMH ()yHJAMEHTAIBHBIX 3aKOHOB MEXaHHUKH.

3ajgauM — Hay4uTh CTYJEHTA BJIaJIeTh METOJJaMH PELLCHUs 3a/1a4 10 JAHHOMY pa3fieny (PU3HKH.

Ilepedyenb y4eOHBIX 2JIeMEHTOB pa3jeJia:

1.1. KunemaTuka U [iHaMHKa.

MarepuanbHast Touka. AOCOMIOTHO TBEPAOE Teno. BEKTOpHBIM (KOOpAMHATHBIN) METO[
ONHMCAaHUS OTHOCUTEJIBHOTO JBM)KCHMSI MaTepUaJbHOM TOUYkH. KHHeMaTndyeckue ypaBHEHUS U
TpaekTopusi JBUKEHHUsS. CKOpPOCTh M YCKOPEHHE TOYKM KaK IPOM3BOAHBIE paJnyca-BEKTOpa IO
BpeMeHH. CKOPOCTh U YCKOpPEHHUE IPU KPUBOJIMHEWHOM ABM)KEHHU. HOopManbHOE M TaHI€HLIMAIbHOE
YCKOpeHHUS. [[BHKEHHE YaCTHIIBI 10 OKPYKHOCTH. YTJIOBas CKOPOCTh U YIVIOBOE YCKOPEHHUE, UX CBS3b
C JIMHEWHBIMM CKOPOCTSIMM M YCKOPEHHMSMH TOuYeK Bpamaromierocs Ttena. [loctynarensHoe u
BpalllaTelbHOE ABMXKEHUS a0COIIOTHO TBEPAOTO TeENa.

3aKOH MHEPLUU U MHEPLUAJIbHBIE CUCTEMBI OTCYETA. 3AKOHBI JUHAMUKN MATEPHAIBHON TOYKH
U CHUCTEMBbl MaTepUalbHBIX TOuYeK. BHemHue u BHyTpeHHHE cuibl. LleHTp macc (LUEeHTp HMHEpLHH)
MEXaHUYECKON CUCTEMBI U 3aKOH €ro ABM)KECHHUsS. 3aKOH COXpaHEHMsI UMITyJIbca. PeakTuBHas cuia.

3aKOH BCEMHUPHOIO TArOTEHUS. ['paBUTALMOHHAs IOCTOSHHAsA. ['paBUTALIMOHHOE TOJIE.
VYckopenue cBoOOAHOroO mnajaeHus. JIBwkeHue Ten y moBepxHocTd 3emid. llepBas kocmuueckas
CKOPOCTb.

Cunel ynpyroctd u TpeHus. /J[MHamuka BpamiaTenbHOrO ABMXKEHHS. MOMEHT CHIIbI, MOMEHT
MHEPLIMU M MOMEHT HMIyJbca. MOMEHT CWIBI OTHOCHUTEIBHO OCH. MOMEHT HMITylbCca Tena
OTHOCHUTEJIBHO OCU. YPAaBHEHHE JUHAMHMKHU BpAIaTEIbHOIO JBHKEHUS TBEPIOrO TEJla OTHOCUTEIBHO
HEnoJBWKHOM ocu. KuHeTnueckass 3Heprusi BpalalOLIErocss Tesia. 3aKOH COXPAaHEHUsS MOMEHTa
HMITYJIbCA U €T0 CBA3b C U30TPOITHOCTBIO IIPOCTPAHCTBA.

1.2.3neprus. Pabora.

3aKOH COXpaHEHMsI U IPEBPALLICHNS SHEPTUN

DHeprus Kak yHHUBEpCallbHasi Mepa pa3nyHbIX (OpM ABMKEHUS U B3aumojeiicTBus. Pabota
nepeMeHHol cuibl. Kunetndeckas sHeprus MEXaHU4eCKO CHUCTEMBI U €€ CBSI3b C pab0TON BHEIIHUX U
BHYTPEHHUX CUJI, IPUIIOKEHHBIX K CHCTEME.

ITone xax gopma mMaTepuH, OCYLIECTBISIONIAs CHUIOBOE B3aUMOJCHCTBHE MEXAY YacTHLIAMHU
BemlecTBa. [loTeHIManbHAs YHEPrUs MaTepUAIBHON TOYKM BO BHEIIHEM CHIJIOBOM IIOJIE U €€ CBS3b C
CHJION, JEHCTBYIOIIEH Ha MaTepualibHyl0 TouKy. [loHsATHe o0 rpagueHTe cKalspHON (yHKINH
koopauHar. Ilome neHTpanbHbIX cwil. lloTeHHManbHAsE SHEPrUs CHCTEMBI. 3aKOH COXPAaHEHHS
MEXaHU4YecKoN sHepruu. /luccumanusi sHepruu. 3aKOH COXpPAHEHMsI W NPEBpAIllEHUs DHEPIHMM Kak
MIPOSIBJIEHUE HEYHWUYTOKMMOCTH MaTepuu M €€ NBWXKEHMS. lIpruMeHeHue 3aKOHOB COXpaHEHUs K
CTOJIKHOBEHUIO YIIPYTHX U HEYNPYTUX TEIN.

1.3.PensTuBrCTCKas] MEXaHUKA.

[Tpunuun orHocutensHocTu [anunes. [Ipeo6pazoBanus [Mamunes. HemHepranbHble CHCTEMBbI
orcuéra. Cunbl nHepunu. Cuna Kopuonmca. 3akoHbl COXpaHEHHs B HEMHEPUHUAIBHBIX CUCTEMax
OTCUéTa.

[IpyHOKIT OTHOCUTENBHOCTH B PEIATUBUCTCKON MexaHuKe. [locTynaTel crienHanbHON TEOPUH
otHocuTenbHOCTH. [IpeobpazoBanue Jlopenna. [lonsarue ogqHoBpeMeHHOCTH. OTHOCUTENBHOCTD JJIHH
U NIPOMEXYTKOB BpeMeHHU. MHTepBasl MeXay COOBITMSAMU M €r0 MHBApPUAHTHOCTH 10 OTHOIIEHUIO K
BbIOOpPY MHEPIMAIBHON CHCTEMBbI OTCUYETA KaK IMPOSBICHUE B3aMMOCBSI3U MPOCTPAHCTBA M BPEMEHHU.
PensTUBUCTCKHMIT 3aKOH CIIOXKEHHS CKopocTei. PenmaruBuctckuii ummynbc. OCHOBHOW 3aKOH
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PENATUBUCTCKOM TUHAMHUKU MATEPUAIBHOM TOYKHU. PEsITUBUCTCKOE BBIPAXKEHME [UISI KHHETHUYECKOU
SHepruu. B3anMoCBs3b MacChl M SHEPTrUM. DHEPTrUsi CBA3U CUCTEMbl. COOTHOIICHUE MEXAY MOJTHOMN
SHEprueil M UMIYJIbCOM YacCTULbl. ['paHUIBl NPUMEHUMOCTH KJIACCUYECKOW (HBIOTOHOBCKOM)
MEXaHUKH.

1.4. DnemMeHTBhl MEXaHUKU CIUIOIIHBIX CPEI.

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

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

NneansHo ynpyroe Teno. Ynpyrue nedpopmanuu u HanpspkeHus. 3akoH 'yka. [lmactuueckue
nedpopmaruu. [Ipeen mpodHOCTH.

1.5. F'apmoHMYeckue KoaeOaHus U BOJIHBI.

Konebanus. Mexanuueckue konebanus. KuHemaTuueckue XapakTEpUCTUKH TapMOHMUYECKUX
kosnebanuil. Juddepennuansuoe ypaBHeHHe rapMOHUUecKuX KoneOaHuil. [IpyKuHHBIH, (huznyuecKkuii
U MaTeMaTUYECKUM MasTHUKUA. DHEpPrusi rapMOHMUYEcKUX KoseOaHui. ClokeHue rapMOHHYECKHX
KojeOaHWi OJHOrO HampaBlIEHUs U OJUHAKOBOW 4acToThl. buenusa. CloxeHus B3aUMHO
NEePIEeHANKYISIPHBIX KojeOanuit. JnddepeHnmanbHoe ypaBHEHHE 3aTyXalolUX KOJeOaHWH U ero
pemenue. JJuddepennmanbaoe ypaBHeHHE BRIHYKICHHBIX kKonebanuid. [Tonstue o pezoHaHce.

Mexanu3m 00pa3oBaHHUs MEXaHWYECKUX BOJH B ymnpyrou cpeze. [IpooibpHbIe U mornepeyHble
BosHBI. CHUHYycOUAanbHbIe (TapMOHHYECKHE) BOJIHBI. YpaBHEHHE Oeryiiedl BOJHBI. J[IMHA BOJHBI U
BOJIHOBOE uucio0. BonHoBoe ypaBHenue. PazoBas CKOpOCTb. ODHeprus BoJIHBL. Bektop Ymosa.
Bonnogoii naker. I'pynnoas ckopocts. KorepeHTHOCTS.

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

Paznea 2. Mosekyasipuasi puznka 1 TepMOAHHAMHUKA

ey - npuoOpeTeHre TEOPETUUECKUX U MPAKTUYECKUX HABBIKOB (DU3MYECKOr0 HCCiIeI0BaHus,
Ha OCHOBE 3HAHUI (PYHIAMEHTAJIBHBIX 3aKOHOB MOJIEKYJSIPHON (PU3UKH U TEPMOIMHAMUKH.

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

ITepeyenb y4eOHBIX 2J1eMEHTOB pa3jeJia:

2.1. OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOI TEOpHUH.

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

M3omponecchl M 3aKOHOMEPHOCTH MX MpoTeKaHHs. AOCONIOTHas TeMmIepaTypHas MIKajia.
VYpasuenne Knaneiipona-Meneneesa.

Mopnens wuneanbHoro rasa. BbiBoAg  ypaBHEHMS MOJEKYJISPHO-KWMHETUYECKOW TEOpUHU
UJEabHBIX Fa30B JUIs JaBJICHUS U €ro cpaBHEeHUE ¢ ypaBHeHHeM Knaneiipona-Menaeneesa. Cpennss
KMHETUYeCKasi SHEeprus MoyieKya. MoJIeKyIsipHO-KMHETHYECKOE TOJKOBAaHUE TEPMOJIMHAMUYECKON
TEMIIEPATYPHI.

3akoH MakcBemia Juisl pacrpeesieHuss MOJIEKYJI UIEAIbHOIO ra3a Mo CKOPOCTSAM M SHEPrUsM
TEMIOBOro JBIKeHUs. bapomerpuueckast popmyna. 3akoH bonbimana it pactpeeseHus: 4acTUIl BO
BHEIIHEM MOTEHIMAIbHOM MoJie. CpeHee YUCIO CTOJIKHOBEHUI U cpeliHss JUJIMHA CBOOOJHOro mpobera
MOJIEKYJI.

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

Yucno creneHeil cBoOOAbI MOJEKYJbl. 3aKOH PAaBHOMEPHOTO pACIpEesIeHUs] SHEPruu 10
CTENeHsIM CBOOOABI MOJEKyN. BHyTpeHHss sHeprus uaeanbHoro rasa. Pabora rasa mpu M3MeHeHUU
ero o0wséma. KommuectBo Temnotel. Termoémkocts. [lepBoe Hawano TtepmonuHamuku. [lpumenenne
[IEpPBOT0 Hadaja TEPMOJMHAMUKM K H30IpoleccaM M aauadaTHOMY IpPOLECCY HIEaJbHOro rasa.
3aBUCUMOCTD TEINIOEMKOCTH WEAJIBHOTO Ia3a OT BUJa IIpolLecca.
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2.2. TepMoaHAMHUKA.

O6parumbie 1 HeoOpaTumMble mporecchl. Kpyrosoit mporecc (mukin). TermoBble IBUTATENHN U
xosoawibHble MamuHbl. [{ukn Kapuo u ero KIIJI. Bropoe Hayano tepmoanHamuku. HezaBucumMocTs
KITJI mukna KapHo ot mpuponbl pabodero Tema. DHTPOINHUS. DHTPOIHUS HICATLHOTO TOJIKOBAaHHE
BTOPOT0 Hayaja TePMOIUHAMUKHU.

Peanpuble Ta3pl. Cuiibl M MOTEHUUATIbHAS SHEPrHUsl MEXMOJEKYJISIPHOTO B3aMMOJEHCTBHUS.
VYpaBuenue Ban-nep-Baanbca. 3otepmbl Ban-nep-Baasnbca.

TepmoanHaMuKa MOBEPXHOCTH paszeiia AByX cpeld. IloBepXHOCTHas >HEprusi U HaTSKEHUE B
xuakocTsax. CMaunBanue. JlaBieHue o1 MCKPUBIEHHON MOBEPXHOCTHIO KUJIKOCTU. KanuisspHOCTD.

®dazosble npeBpatieHus. Gazoseie quarpammsl. Kpurnueckoe cocTosiHUE.

Kunkue Kkpucrasibl.

Paszgea 3. duekTpuyecTBo

enu - mpuoOpeTeHne TEOPETUIESCKUX U MPAKTUICCKUX HABBIKOB (PU3UUYECKOTO HCCIICTIOBAHUS,
Ha OCHOBE 3HAHUI (PyHIAMEHTAIBHBIX 3aKOHOB 3JIEKTPOCTATUKU M TTOCTOSTHHOTO TOKA.

3agauu — HAyYIUTH CTYJCHTA BJIAJICTh METOAAMH PEIICHUS 33]1a4 10 TaHHOMY pa3jieny (GHU3uKH.

IlepeyeHb y4eOHBIX 3JIEMEHTOB pa3jiesa:

3.1. DnexTpocraTuka.

3aKOH  COXpaHEHUsi  JJIEKTPUYECKOro  3apsaa. OiekTpuueckoe mnoje. OCHOBHbIE
XapaKTEPUCTUKU SJIEKTPOCTATUYECKOTO TMOJISI — HANPsSHKEHHOCTh M MoTeHIran. Hanpsok€HHOCTh Kak
IpaMeHT noTeHuuana. Pacuér anekTpocraTuyeckux mosue MerogoMm cynepnosuuuu. [1oTok BekTopa
Hanpspk€HHOcTH. Teopema Octporpanckoro-I'aycca st 3JI€KTpPOCTaTUYECKOrO IOJSI B BaKyyMe.
[Ipumenenue Teopembl OcTporpaackoro-I'aycca k pacu€ry nomis. DJIEKTPUUECKOE IOJIE B BEUIECTBE.
CBOOOJHBIC ¥ CBS3aHHBIC 3apsbl B JUAJICKTPUKAX. THUIBI JHUAJICKTPUKOB. OJCKTPOHHAS U
OpUEHTalMOHHas nossipu3anus. [lonspuzoBaHHOCTh. JuanekTpuyeckas BOCHPUMMYMBOCTh BEIIECTBA.
DnekTpuyeckoe cMenieHue. JusnexkTpudeckas MpoHUIIAeMOCTh Cpeibl. Berunciienre HanpsyKEHHOCTH
1oJist B ANAJIEKTpUKe. CErHeTOREKTPUKH. DIIEKTPETHI.

[IpoBonHMKK B snekTpuyeckoM mojie. [lome BHYTpHM NPOBOJHUKA U Y €r0 MOBEPXHOCTH.
Pacnipenenenue 3apsaoB B IPOBOJHUKE. DJIEKTPOEMKOCTh YEAMHEHHOIO MPOBOJHMKA. BianmmHas
€MKOCTh JIBYX NMPOBOJAHUKOB. KoHIeHcaTOpbl. DHEprus 3apsiKEHHBIX MPOBOJHUKA, KOHJIEHCATOpA U
CUCTEMBI POBOJIHUKOB. DHEPTHUs AJIEKTpocTaThdeckoro mnoys. O0bEMHas MIOTHOCTh SHEPTUH.

3.2. [ToCTOSIHHBIH AJIEKTPHYECKHIH TOK.

[ToCTOSIHHBIM 3JIEKTPUUECKUH TOK, €ro XapaKTEpPUCTHUKM W YCIOBUSL CYUIECTBOBAHHS.
Kiaccuueckast aneKTpoHHass TEOPHs AJIEKTPOIPOBOJHOCTA METAIOB U €€ ONBITHBIE 0OOCHOBAHWUSI.
BriBon 3akona Oma B auddepeHuuanbHOl QGopMe U3 SIEKTPOHHBIX MpEACTaBICHHUA. 3aKoH
Bunemana-®panna. 3akon OMa B uHTErpagbHoi opme. Pa3HOCTh MOTEHIIMATIOB, AJIEKTPOABIIKYILAS
cuia, HamnpspbkeHue. 3akoHbl Kupxroda. 3akon [[xoyns-JleHma. DnekTpudeckuil TOK B BaKyyMe.
PabGora BbIXON@ SJEKTPOHOB W3 MeTayia. TepmodsiekTpoHHas smuccus. Tok B razax. [lmasma.
DNEeKTPONPOBOJHOCTh BJEKTPONMUTOB. 3akoHbl Dapazges. DIEKTPOIU3 U €ro INpPUMEHEHHE.
Tepmonnextpudeckue siBiieHus. KoHTakTHAs pa3HOCTH TOTCHITMAIOB.

Pasznea 4. Marnerusm

Heau - mpuodpereHrne TEOPETUUECKUX U MPAKTUIECKUX HABBIKOB (PM3UUYECKOTO UCCIIEAOBAHMUS,
Ha OCHOBE 3HAHUH (yHIAMEHTAIBHBIX 3aKOHOB JIEKTPOMArHeTU3Ma.

3agaum — HaAyYUTh CTYJEHTA BIAJACTh METOIaMH PEIICHUS 3a]1a4 110 TAHHOMY pa3zieny (pu3nuKu.

IlepeyeHb y4eOHBIX 3JIEMEHTOB pa3jiesa:

4.1. DneKTpoMarHeTu3M.

MarnutHoe nosne. MarautHast MHAYKIMs. 3akoH Amnepa. MarHuTHoe 1nose Toka. 3akoH buo-
Cagapa-Jlannaca 1 ero NnpUMEHEHHE K pacu€Ty MarHUTHOTO NoJisl. MarHUTHOE MOJie MPSIMOJIMHEHHOTO
MPOBOJIHMKA C TOKOM. MarHutHOe mojie KpPyroBOoro TOKa. MarHUTHBII MOMEHT BHUTKa C TOKOM.
BuxpeBoii xapaktep MarHMTHOTO TMOJS. 3aKOH TOJHOTO TOKa (IUPKYJSIUS BEKTOpa MarHUTHOM
WHJYKIWW) JUIsl MATHUTHOTO TIOJIsI B BAKYYME U €r0 MPUMEHEHHE K pacu€Ty MarHUTHOTO TOJIsl TOPOUAa
W JJIMHHOTO cosieHouzaa. JleiicTBHME MarHuTHOro mojs Ha aBwxkymwmiics 3apsa. Cuna Jlopeia.
JIBr>KeHUE 3apsKEHHBIX YacTUL B MAarHUTHOM moJie. [IpuHIuUI AeicTBUs HUKINYECKUX YCKOPUTEIIEH
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3apspkeHHBIX yacTull. Oddext Xomma. MI'J[-renepatop. KoHTyp ¢ TOKOM B MarHUTHOM TIOJIE.
MarnuThsbiii notok. Teopema Octporpaackoro-I'aycca. PaboTa nepemernieHus mpoBOAHUKA U KOHTypa
C TOKOM B MarHUTHOM II0JIE.

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

4.2. DnexTpoMarHUTHas MHYKIHS U IEPEMEHHBIN TOK.

SBnenue onekTpoMarHuTHOM uWHAYKIUU (onbiThl  Dapages). I[lpaBuno Jlenma. 3akon
NIEKTPOMAarHUTHOM MHIAYKIMM M €r0 BBIBOJ U3 3aKOHA COXpaHEHWs JHepruu. SIBieHue
caMOMHAYKIMU. MHAyKTUBHOCTE. TOKM IpU 3aMBIKaHUU W pa3MbIKAaHUM Lenu. SIBJIeHHE B3aWMHOHN
UHAYKIUH. B3auMHas HMHIYKTUBHOCTb. ODHEpPrus CHUCTEMbl HPOBOJHUKOB C TOKOM. OObEMHas
IJIOTHOCTb SHEPTUU MarHuTHOro nosis. Llenu nepemeHHOro Toxa.

OcHoBbI Teopun Makcseinia Uil 2J1€KTpPOMarHuTHOro 1ojis. Buxpesoe anekrpuyeckoe none. Tok
cMenieHus. Y paBHeHus: MakcBesuia 171sl 3JIEKTPOMAarHUTHOTO TIOJIs B MHTETpaibHOM (opMe.

["apMOHMUYECKHE 3IEKTPOMArHuTHbIE KojeOaHus U uX xapakrepuctuku. uddepenunansuoe
YpaBHEHHUE DJIEKTPOMArHUTHBIX KoJiIeOaHUM. OJIEKTpUYEeCKUil KoieOaTeNlbHbI KOHTYp. OHeprus
3JIEKTPOMArHuUTHBIX Kojebanuil. [uddepeHunanbHoe ypaBHEHHE 3JIEKTPOMArHUTHBIX KojleOaHUH U
ero pemenne. JuddepeHnnaabHoe ypaBHEHHE BBIHYXICHHBIX KOJCOAHMH M €ro pelieHue.
AmMiuntya v ¢a3a BeIHYKIEHHbIX Kosebanuil. PezonaHc.

OnexkTpoMarHuTHble BOJHBL. (OCHOBHBIE CBOMCTBAa 3JEKTPOMArHUTHBIX BOJIH. BonHoBoe
yYpaBHEHUE. DHEPrus IEKTPOMArHUTHBIX BOJH. [loTok sHepruu. Bexrop Ymosa-IloiiHTHHTAa.

Pa3pnen S. Onrtuka. KBantoBasi pusuka

ey - npuoOpeTeHre TEOPETUUECKUX U MPAKTUYECKUX HABBIKOB (DU3MYECKOr0 HCCIeI0BaHus,
Ha OCHOBE 3HAHUI (yHIaMEHTAJIbHBIX 3aKOHOB ONTUKU U KBAHTOBOW (DH3HKHU.

3agaum — Hay4uTh CTYJEHTA BJIaJIeTh METOJIaMH PELICHHs 3a/1a4 [0 JAHHOMY pa3fieny (PU3MKH.

ITepedyenb y4eOHBIX 2JIeMEHTOB pa3jeJia:

5.1. BonHoBas onTuka.

WnTepdepenius ceeta. KorepeHTHOCTh 1 MOHOXPOMAaTUYHOCTh CBETOBBIX BOJH. Pacuér
MHTEepEPEHIIMOHHON KapTUHBI OT IBYX KOI€pPEHTHBIX HCTOYHUKOB. OnTHYeckas ATUHA MTyTH.
Nutepdepeniius cBeta B TOHKHUX IJIeHKax. THTEpPEepOMeTpHI.

Hudpakuus csera. [Ipunuun Irolirenca-dpenens. Meroa 308 @penens. [psmonuneiinoe
pacnpoctpanenue ceera. udpakuus Openens Ha KPyriaoM OTBEpCTUU U aucke. udpakuus
@payHrodepa Ha 01HOM 1IeTn U AU(paKIUOHHON perérke. Pasperaronas criocoOHOCTb
ONTHYECKUX NMPUOOPOB.

Judpakuus Ha npocTpancTBeHHOH pemérke. @opmyna Bynbda-bparra. puniun
rojorpaduu. MccnenoBanue cTpykTypbl KpUCTAJIOB.

OnTnuecku HeogHOPOAHAS cpena. Jucnepcus cBeTa

Pacnipoctpanenue cBeta B BemecTBe. ONTUYECKH HEOMHOPOAHAA cpena. Jlucnepeust crera.
O6nactu HOpMaJIbHOM M AHOMAJIBHOM JUCTIepcud. DIIEKTPOHHAsI TEOPHsl TUCTIEPCUU CBETA.

[Tormomenwue ceeta. Dddext Homnepa. M3nyuenue Basunosa-Uepenkosa.

[Tonspuzanus ceera. EcTecTBEeHHBIN U NOIsApU30BaHHbIN cBeT. [lonspusanus ceera npu
oTpaxkeHuU. 3akoH bprocrepa. [[BoiiHoe mydyenpenomiienue. OgqHooCHbIE KpucTaiuibl. [Tonsiponast u
MOJIIpU3aLlMOHHbIE IPU3MBI. 3aKOH Maitoca.

5.2. KanroBas ¢usuka.

TennoBoe wuznmydenue. UépHoe teno. 3akon Kupxroda. 3axon Credana-bonbimMana.
Pacnipenenenne sHeprun B cnekTpe aOCOMIOTHO YEPHOTO Tena. 3aKkoH cMmenieHus Buna. KBanToBas
runote3a u Gopmyna ITnanka. OnTuueckas nupomerpus. BHemnuit GoTorddext u ero 3aKoHbI.
®dotonbl. YpaBHeHue OWHINTEWHA Mg BHemHero (orodddekra. Macca u ummynbc (OTOHA.
Jasnenue ceeta. OnbiTel JleOeneBa. KBanTOBOE M BOTHOBOE OOBSICHEHHE AaBiieHUs cBeTa. D ekt
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KomnTona. J[nanekTuueckoe eqUHCTBO KOPIYCKYJISPHBIX U BOJHOBBIX CBOMCTB AJIEKTPOMAarHUTHOTO
U3IIy4EHHUS.

OnbiTHOE 00OCHOBaHME KOPIIYCKYJISIPHO-BOJIHOBOTO Jyajlu3Ma CBOMCTB  BEIIECTBA.
®opmyna ge bpoinga. CooTHOIIEHHE HEONMPEeACIEHHOCTEH KaK IPOSIBICHUE KOPIYCKYJISPHO-
BOJIHOBOT'O JyaJIM3Ma CBOWCTB MaTEPUH.

BonnoBas ¢ynkuus u e€ cratuctuyeckuil cmbica. OrpaHHYEHHOCTh MEXaHHYECKOIrO
nerepMuHu3Ma. [IpyHIMI NPUYMHHOCTM B KBAaHTOBOW MexaHHMKe. CTalMOHApHBIE COCTOSHUS.
VYpaBuenue IIpéaunarepa st cranumoHapHBIX cocTosHMi. CBoOoaHas dYacTtuia. TyHHEIbHBIN
¢ dekr.

Yactuia B OJHOMEPHOI NPSIMOYTOJIBHON «IIOTEHIHATBHOM siMe». KBaHTOBaHUE 3HEpruu u
MMITyJIbCA YacTULbl. ["apMOHUYECKUI OCLUIIIATOP.

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

ey - npuoOpeTeHre TEOPETUIECKUX U MPAKTUIECKUX HABBIKOB (DU3MYECKOTO HCCIIEeI0BAHNS,
Ha OCHOBE 3HAHUI (yHIaMEHTAIBHBIX 3aKOHOB (PM3UKH aTOMa U ATOMHOTO S/Ipa.

3ajauM — HAyYUTH CTYJEHTA BJIaJIETh METOJIAMH PEIICHHS 3a/1a4 10 JAHHOMY pa3eny (GU3uKH.

IlepeyeHb y4eOHBIX 3JIEMEHTOB pa3jiesa:

6.1. Atom.

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

OneiT lrepna u I'epnaxa. CnuH snexktpoHa. CnmHOBOE KBaHTOBOE uucio. dDepMuUOHBI U
0030nub1. [Ipuamun [laymu. PacnpeneneHue 3JIEKTPOHOB B aromMe 1o cocrosHusAM. [loHsTue 00
SHEPreTUYECKUX YPOBHAX MouieKyJ. CHekTpbl atoMoB U MoJiekyhd. [lornomieHue, COHTaHHOE M
BBIHYKJICHHOE u3itydeHus. [lonarue o nasepe.

6.2. DneMeHTHI (PU3UKHU TBEPJOTO Tea

®da3oBoe MPOCTPAHCTBO. DeMeHTapHas siueiika. [InotHocts coctostHmil. [loHsaTHE 0 KBAaHTOBOM
cratuctuke boze — OiHmuTeiiHa. ®oTOHHBIH U (OHOHHBIN rasel. Pacnpenenenue (OHOHOB IO
sHeprusiM. TemnoéMkocTh KpucTamuinyeckod pemérku. CBepxrekydecTb. [loHsSTHE O KBaHTOBOM
craructuke depmu-/Iupaka. Pacipenenenue 31eKTpoHOB MPOBOJIMMOCTH B METAJIE 10 SHEPTUSIM PU
abcoloTHOM Hylse TeMmieparypbl. OHeprus @epmu. BnusHue Ttemmeparypbl Ha pachpezelieHue
ANEKTPOHOB. YpoBeHb depmu. BHyTpeHHss 3HEPIrUs U TEIIOEMKOCTD 3JIEKTPOHHOTO raza B METalIe.
DneKTPONPOBOAHOCTh METAJUIOB. CBEPXMPOBOIUMOCTh. MarHuTHbIE CBOMCTBA CBEPXIPOBOIHUKA.

OHepreTudecKkue 30Hbl B KpUCTAJUIaX. Pacnpenenenne 31eKTPOHOB 110 SHEPIeTUYECKUM 30HaM.
BanenTnast 30Ha ¥ 30Ha MPOBOJAMMOCTH. MeTaibl, JUAIEKTPUKUA U MOTYIpoBOAHUKU. CoOCcTBEHHAas
IIPOBOAMMOCTD  IOJYNPOBOJHUKOB. KBa3uuacTHIBl — 3JEKTPOHBI MPOBOAUMOCTH M JIBIPKH.
OddexTuBHas Macca dJeKkTpoHa B Kpuctamie. IlpumecHas npoBOAMMOCTbH MOJYNPOBOJIHUKOB.
ONEKTPOHHBIM M ABIPOYHBINA MONTYNPOBOAHUKH. KOHTakTHbIE sABiIeHUsA. KOHTaKkT 3J€KTPOHHOrO M
JBIPOYHOTO  TMOJYNPOBOAHMKA  (p-N-Tiepexoa) W €ro  BOJbT-aMIIEpHAs — XapaKTePHCTHKA.
@DOTO3IEKTPUUECKHE SBJIEHUS B MOJIYIPOBOAHUKAX. JIFOMUHECTIEHIINS TBEPABIX TEN.

6.3. AToMHOE AApO.

3apsn, pa3Mep M Macca aTOMHOro sjapa. MaccoBoe M 3aps1oBoe 4ucia. MOMEHT MMITyJbca
s7pa U ero MarHuTHbIA MoMmeHT. CoctaB siipa. Hykiionsl. BzaumoeiicTBue HyKJIOHOB U MOHSTHE O
CBOMCTBaX M MPHUPOJIE SAEPHBIX CHIL. Jle(heKT MacChl U SHEPTHUs CBSI3U sIpa.

3aKOHOMEPHOCTH M MPOUCXOXKJIeHuEe anbda-, Oera- M TaMMa-U3Ty4yeHUH aTOMHBIX sJIEp.
SnepHble peakMM M 3aKOHbI coxpaHeHus. Peaknus nenenus spep. LlenHas peakuus neneHus.
[lonsitue o simepHON sHepreTke. Peaknus cuHTe3a aromHbIX sijep. [IpoGnema ympaBisieMbIx
TEPMOSIEPHBIX PEAKIUH.

6.4. DneMeHTapHBIC YACTHIIBI M (PU3NYECKas KapTHHA MHpA.

BemecTtBo u none. Mepapxus cTpykTyp mMatepuu. YacTuipl 1 aHTUYACTULIBI. DJIEMEHTapHbIE
yacTtulbl. KBapku, IenTOHBI U KBaHTHI. YeThlpe TuMa pyHIaMEHTAIbHBIX B3aUMOJICHCTBUI: CUIIbHBIE,
3JIEKTPOMArHUTHBIE, clabble M TpaBUTALMOHHBIC. AJpPOHBI. Slapa aToMoB. ATOMBI. MOJNEKYJIBI.
Makpockonuueckre COCTOSIHUSL BEIIEeCTBAa: rasbl, >KMIKOCTH, Iula3Ma, TBEpabple Tena. I[lmaHeTsl.
3BE3b1. BemiecTBO B 9KCTpEMaANIbHBIX YCIOBUSAX: O€Jble KapJIHKH, HEUTPOHHBIE 3BE3/IbI, YEPHBIE JBIPHI.
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T"anmakTukwy.

5. OIIeHO‘lHLIe MaTepHuaJbl IO ITUCIHUIIJINHE.
OHGHO‘IHBIG MaTC€pHralibl 10 JUCHUIIIIMHE IIPCACTaBJICHBI B BUJIC (bOH,I[a OLICHOYHBIX CPEACTB.

[Tpunoxenue x paboyelr mporpamMme.

6. MaTepnaﬂbno-TexnnquRoe H y‘leﬁHO-MeTOJII/I‘lCCK()e odecrneyeHue AUCHHUILIIMHBI

6.1 [lepeyeHb y4e6HO-METOAUYECKOT0 06eciieYeHHUs M0 AUCHUIIMHE

ABTOp, Ha3BaHHUE, MECTO U3JIaHUsI, U3AATEIILCTBO, T'OJl U3/IaHUSI, KOJIMYECTBO CTPAHULI, PEXKUM
JIoCTyma

®dusuka: MGTOI[I/I‘IGCKI/IG YKa3aHus 10 U3YYCHUIO JUCHUIIIIMHBI U 3aJaHWA 1JIA KOHTpOJILHOfI

1 |pab6oter / P’A3Y; Cocr. I'.I'. PamazanoBa M., 2019. 34 c.
http://portfolio.rgazu.ru/pluginfile.php/86068/mod_resource/content
@usuka. M3yuenue cBoOOHBIX KosiebaHuM mnpyxuHHoro wmastHuka. / PI'A3Y; Cocr.
2 |I'.T'.PamazanoBa — M.,2012.
http://portfolio.rgazu.ru/pluginfile.php/41577/mod_resource/content
dusnka. I/I3yquHe BpaliaTCJIbHOI0 ABWKCHUA TBEPAOI'O TCjIa M OMNPCACICHUEC MOMCHTA MHCPUHUU
3 |maxoBuka/PI'A3Y; Cocrt. A.T.H., mpod. M.M.Maxmyros, accucrent I'.I'. Pama3zanosa, 2012. 20 c.
http://portfolio.rgazu.ru/pluginfile.php/41571/mod_resource/content
®usuka. Omnpenenenue oTHomeHus TeroemMkoctTn Cp/Cv meTozoMm  anmabaTuvyeckoro
4 |pacmmupenus. /Poc. roc. arpap. 3aou. yH-T; Coct. JL.I'. HaBpysoma, I'.I'. Pama3anoBa—
M.,2012. http://portfolio.rgazu.ru/pluginfile.php/41583/mod_resource/content
®usuka. M3mepenune temmeparypbl tepmorapoii /PTA3Y; Coct.: Cumasakun A.A., CUMASHKHHA
5 |E.E. M, 2012.
http://portfolio.rgazu.ru/pluginfile.php/41583/mod_resource/content
5 ®usuka. Uzydenne nenu nepemennoro tToka. / PUA3Y; Cocr. I'.I'. PamazanoBa — M.,2012.
http://portfolio.rgazu.ru/pluginfile.php/86093/mod_resource/content
7 ®usuka. Onpenenenne nHAyKTHBHOCTU KaTymku. / PIA3Y; Coct. M.M. Maxwmytos, I'.I".
Pamaszanosa — M.,2012. http://portfolio.rgazu.ru/pluginfile.php/86074/mod_resource/content
®uszuka. OmnpeneneHue KOHIEHTPAMM pAacTBOpa caxapa MO YIJIy BpallleHUs IIOCKOCTU
8 |monspuzanuu cBera. / P A3Y; Cocr. JL.I'. HaBpy3osa, I'.I'. PamazanoBa— M., 2012.
http://portfolio.rgazu.ru/pluginfile.php/86081/mod_resource/content
®uszuka. OmnpeseneHne TOPU3OHTAIBHON COCTABIAMONIEH BEKTOpa MAarHUTHOW HHAYKIIUU
9 | marautHoro nois 3emiu. / PUA3Y; Coct. M.M. Maxwmyros, I'.I'. PamazanoBa — M.,2012.
http://portfolio.rgazu.ru/pluginfile.php/86075/mod_resource/content
®dusnka. OnpezeneHre 0CBEIIEHHOCTH TOBEPXHOCTH C MOMOILBIO CEIEHOBOTO (POTOIIEMEHTA.
10 |/ PT'A3Y; Cocr. JI.I.HaBpy3oga, I'.I'.Pama3zanoBa — M., 2012.
http://portfolio.rgazu.ru/pluginfile.php/86084/mod_resource/content
®usuka. ['panynpoBka MOHOXpOMATOpa U ONpEeIeHNe AJIUH BOJH criekTpa rasza. / PITA3Y;
11 |Cocrt. I'.I'.PamazanoBa — M.,2012.
http://portfolio.rgazu.ru/pluginfile.php/86097/mod_resource/content
®uszuka. Meroauueckue pa3paboTku Mo 00paboTKe pe3ylbTaTOB U3MEPEHUN M OLEHKE UX
1p |TOTPEIIHOCTH MPH BBINONHEHHU nabopaTopHOro nmpaktukyma. /Poc.roc. arpap. 3ao4. yH-T;

Coct. Cumagukua A.A., Cumasuakuda E.E. — M.,2012.
http://portfolio.rgazu.ru/pluginfile.php/41572/mod_resource/content

6.2 IlepeyeHb yueOHbIX U3JaHNI, HEOOXOAUMBIX JJI OCBOCHMS JUCHMILIHHbI
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No ABTOp, Ha3BaHUE, MECTO U3/IaHUSI, TO]1

Ccpuika Ha yueOHoe uzganue B ObC
/1 W3JIaHUsI, KOJIMYECTBO CTPAHUII

OcHoBHas

Kopntomkua }O./[. OcHOBBI coBpeMeHHON (HhHU3UKH
(KBaHTOBasT MEXaHWKa, PU3MKA aTOMOB M MOJICKYJI,
¢u3rKa TBEpJOro TeNa, sAaepHas (huszuka): YueOHoe
rocobue - CII6: CITIoI'Y UTMO, 2005. — 326 c.

http://ebs.rgazu.ru/index.php?g=node/3044

WBanos, U. B. OcHOBHI (hn3uKu U OMOPU3UKH :
yaeOHoe nocobue / 1. B. IBanoB. — 2-¢ u3n.,
uctp., gorn. — Cankr-IletepOypr : Jlans, 2022.
— 208 c. — ISBN 978-5-8114-1350-8.

URL: https://e.lanbook.com/book/210917

JlomosHuTENbHAS

WBanos, 1. B. C60pHuUK 3a/1a4 IO Kypcy
OCHOBBI PU3UKHU 1 OMoU3HKH : yueOHOe
nocobue / U. B. UBanos. — 2-¢ u3xa., ucap. — | URL: https://e.lanbook.com/book/168419
Canxkr-IlerepOypr : Jlans, 2021. — 128 ¢c. —
ISBN 978-5-8114-1349-2.

WBanos, U. B. OcHoBBI pr3uku 1 OMOPUUKH :

yaeOHOe ocodue / U. B. MiBaHoB. — 2-¢ u31., . ]
vemp.. zior. — Canr-TletepGypr : Jats, 2022, — URL.: https://e.lanbook.com/book/210917

208 c.— ISBN 978-5-8114-1350-8.

6.3 Ilepeuens 31eKMpOHHBIX 00pPA308AMENbHBIX PECYPCOB

Ne DJIeKTPOHHBII 00pa3oBaTe/IbHbII pecypc Hoctyn B DOP (cerb UHTepHeT, JIOKATbHAS
n/n ceTh, aBTOPH30BAHHBbII/CBOOOAHBIH 10CTYII
ONeKTPOHHBIN HAYYHO-TIPOU3BOICTBEHHBIN http://ebs.rgazu.ru/?0=node/118

KypHan  «ArpodkoUudpoy». DI'YII «BHUU
ArposkonHpopm». Mocksa. Pexxum foctyna:
O6pazoBatensHas mwiathopma «FOpaiit» http://urait.ru

6.4 CoBpemeHnnble npodeccuoHaIbHbIE 0a3bI JAHHBIX, HH(pOPMANIMOHHbIE CIPABOYHBbIE CHCTEMbI
U JINLIIEH3HOHHOE NIPOrpaMMHoe o0ecrevyeHune

CospemeHHBbIe TPO(ecCHOHATBHBIE 0a3bI JAHHBIX

https://rosstat.gov.ru/ - ®enepanbHas ciyx0a rocy1apCTBEHHON CTATUCTHUKH.

https://cyberleninka.ru/ - nayunas snekTpoHHast 6HOIHOTEKa OTKPBITOrO moctyma (Open Access).

http://link.springer.com/ - momHOTeKCTOBast KoJulekinus (0a3a JaHHBIX) OJEKTPOHHBIX  KHHT
n3naTenbeTBa Springer Nature.

http://fcior.edu.ru/ - deaepansHEIi HeHTp HHOOPMATHOHHO-00PA30BATENBHBIX PECYPCOB.

https://agris.fao.org/agris-search/index.do - MexayHnaponnas UWH(pOpMAIMOHHAS CHUCTEMA  TI0
CENBbCKOXO03HCTBEHHBIM HayKaM U TEXHOJIOTUSAM.

http://window.edu.ru/ - Hudopmarmonnas cucrema «EquHOE OKHO [OCTyMa K 00pa30BaTebHBIM
pecypcam»

HNudopmannonHbie cipaBoYHbIe CHCTEMbI

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

2 .Nudopmanmonno-crpaBounas cucrema «Koncynprant [Iroc». — URL: http://www.consultant.ru/

JluneHn3noHHOE MPOrpaMMHOe odecreyeHne

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

OpenOffice, JIrornke (6ecriaTHOE MTpOrpaMMHOE 00ECTICUeHUE MMPOKOTO Kilacca),

cucTeMa JUCTaHIMOHHOTO 00yueHuss Moodle (www.edu.rgazu.ru),

Bebunap (Adobe Connect v.8, Zomm, Google Meet, Skype, Mupanosuc), mporpaMMHOe 00eCIIeueHHE
BIIEKTPOHHOTO pecypca caiira, kimodas ObC AgriLib u Buneokanan PI"A3VY (http://www.youtube.com/rgazu),
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aHTUBHpYyCHOE TIporpammHoe obecrieueaue Dr. WEB Desktop Security Suite.

6.5 IlepeyeHb y4eOHBIX Ay IMTOPHIi, 000PYT0BAHUS M TEXHHYECKHUX CPEACTB 00yYeHH sl

HaunmeHnoBanme
IIpennasHauenue Ilepeuensn
Kopmyca

MOMeLIeHHA pHyed, o0opynoBaHus (B T.4. BUPTYaJIbHbIe AHAJIOTH) U
Ne nomemenus

(ayauropun) TEeXHUYECKHUX CpeAcTB 00yueHust

(aynuropumn)
Jnst 3aHsaTHi VyeOHbIl YueOHO-1a00paTOPHBII KOpPITyC.

JICKIOUOHHOI'O THIIa

1ab0opaTOPHBINA KOPITYC
Ne 201

Ka6. 201. Yuebnas ayauTopust A IpOBEISHUS JIEKIIMOHHBIX
3aHATHA (moTOuHas). CrHermanm3upoBaHHAs MeOenb, Habop
JIEMOHCTpAaIMOHHOro obopynosanus npoektop BENQ MPG1SP,
sKpaH Ha croiike pynmonasiiit CONSUL DRAPER

Jliist mabopaTopHBIX
3aHATUH

YueOHsIit
mabopaTOPHBINA KOPITYC
Ne 208, No208

Y4ebHo-mabopaTOpHEI KOpITyC.

Ka6. 208. YueOnas ayamropus Uil 3aHATHH JICKIIMOHHOTO
THIA, CEMHHAPCKOTO THMAa (CEMHHApBI, IpPaKTHUECKUE
3aHATHS, MPaKTUKYMEI, nmabopaTopHEIE paboTHI,
KOJUIOKBHYMBI), U TIPOBEICHUS TPYIIIOBBIX KOHCYJIbTAILINI
u WHIVUBUAYATbHON padoThHI 00y4aBIINXCsI C
MEarOrMYeCKUMH PAOOTHHKAMH, ISl TPOBEACHUS TEKYIIEIO
KOHTPOJISI U TPOMEXKYTOUHOM aTTectauuu. JlaGopaTopHbie
ycTaHOBKH:  «M3ydueHne 1enu  TEepEeMEHHOTO  TOKay;
«OmpeneneHre TOPU30HTAIBHON COCTABIAIOIIEH BEKTOpa
WHAYKIIMK ~MarHuTHOTO Moy 3eminy; «OmpeaeneHue
otHomeHns Temioemkocteit Cp/CV  Bo3agyxa  METO..
annabaTHIeCcKOTo pacuInpeHus»; «3ydeHne BpamarebHOTO
JBIDKEHUS TBEPIOTO Tela U OIpeJesicHHe MOMEHTa MHEPIIUU
MaxoBHUKay; «/3ydeHne cBOOOMHBIX KOJeOaHHUH MPYKUHHOTO
MasTHHKa»; «/3MepeHHe TeMmepaTypel TepMOIapoin»;
«OmpeneneHne WHAYKTUBHOCTH KaTyIIKH»; «OmpeneiacHue
KOHIIEHTpAIlMU caxapa MO YIay BpalleHUus IUIOCKOCTH
nonsipu3anumny; «OnpejeneHne OCBEHIEHHOCTH MOBEPXHOCTH
C TIOMOIIBI0 CeJNeHOBOro (oTodnemenTa»; «l pamyupoBka
MOHOXpOMATOpa M OTpeJIeNIEHUE ITTUH BOJH CIIEKTpa ra3ay

s 3ansTuii
CPYIIOBBIX
KOHCYJIbTALIMM,
IIPOMEKYTOUHOMN
aTTecTalun

Y4eOHbIN
71a00PaTOPHBIN KOPITYC
Ne 201

Y4ebHo-1abopaTopHBIN KOPITYyC.

Kab. 201. YueOnas ayauropust sl MPOBENCHUS JEKIIMOHHBIX
3aHATHH (moTouHas). Crermanm3upoBaHHAs MeOenb, Habop
JIEMOHCTpAIMOHHOr0 0bopyaoBanus mpoektop BENQ MPGE1SP,
sKpaH Ha ctoiike pynonasiii CONSUL DRAPER

Jos 3aHsaTHH
CEMUHAPCKOTO THTIA,
CPYIIIOBBIX
KOHCYJIbTALIHUM,
IIPOMEKYTOUHOMN
aTTeCTalluu IS
3aHATHI
JIEKIITUOHHOTO THUIIA,
CEMUHAPCKOro TUMa
(cemmHapsl,
MPaKTUYECKUE
3aHATHS,
MTPAKTUKYMEI,
nabopaTopHbIe
paboTHI,

Y4ebHo-
aJIMAHUCTPATHBHBIH
kopmyc.llomemenue nist
CaMOCTOSITENbHOM
paboTel. UnTaNbHBIH 32

Y4eOHO-aAMUHUCTPATUBHBIN KOPITYC.

ITomemienue TS CaMOCTOATEJIbHOU paboTHI.
YurtanbHbIi 3ai OMOITMOTEKH: MepCOHAJILHbIE
koMmmeroTepsl 11 mT. Beixom B MHTEpHET, J0CTyn B
3NEKTPOHHYIO WHPOPMAITMOHHO-00pa30BaTEILHYIO
Cpey YHHBEPCUTETA

Y4eOH0-1a60paTOpHBI

YueOH0-1a00paTOPHBIA KOPIIYC.

KopIyc. [lomemenue anst camoctosTenbHOM padorel. Kab. 320.
Tomemenue ms CrenpanusnpoBaHHast MeOelib, Ha00Op JEMOHCTPALIMOHHOTO
CaMOCTOATEIBEHOH 000pY/JIOBaHMS,  MEPCOHATbHBIE  KOMIBIOTEPHI 11 T,
%1%‘?2]’21'0. Beixom B HHTEpHET, JOCTYl B  3JCKTPOHHYIO
nHPOPMALMOHHO-00pa30BaTEIBbHYIO cpeny
YHUBEPCUTETA
YuebHo- YueOHO-aAMUHUCTPATUBHBIN KOPITYC.
aJIMHHUCTPATHBHBIH Kab6. 105. YueOnas aygutopus sl YIEOHBIX 3aHATHN
KopIryc. oOyuaromuxcss W3 4ywcia wHBanuaoB u nui ¢ OB3.

Kab. 105. Yuebnas
AyTUTOPHUS IS YICOHBIX

Crermann3upoBaHHas MeOeib, HA0OP IEMOHCTPAIIMOHHOTO
o0opymoBaHvsl. ABTOMAaTH3MpPOBAHHOE pabodee MecTo
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KOJUTOKBUYMBI ), JJIsI
MPOBEICHUS
TPYHIIIOBBIX

KOHCYJIbTALIUA U
WHJIUBUIYAIbHON
paboThI
00y4aBIIIXCS C
MeJarorn9eCKIMH
paboTHUKAMU, IS
MIPOBEICHUS

TEKyIer0 KOHTPOJIS

Y IPOMEXKYTOUHON
aTTecTaluy.

3aHATHUI 00YYaIOIINXCS
W3 YHClla HHBAIUIOB U
i ¢ OB3

JUISS  WHBAJUJIOB-KOJSICOUHUKOB C  KOPPEKIIMOHHON
TEXHUKOH M WHAYKIHOHHOW cucremon OnCuc 290;
ABTOMAaTH3UPOBAHHOE pabouee MeCTO IS
CTa0OBUIANIMX W  HE3PSIYMX  TOJNb30BaTelIeH  CO
CTalMOHApHBIM BuaeoyBenuuutenem OnCuc 29 ON;
ABTOMAaTH3UPOBAHHOE pabouee MeCTO IS
Ca0OBHUIANIMX W  HE3PAYUX  TOJB30BATENel ¢
nopraTuBHBIM Buacoysenuuurenem OinCuc 207 CF,;
ABTOMAaTH3UPOBAHHOE pabouee MeCTO IS
Ca0OBUIANIMX W  HE3PSYUX  TOJB30BATENel ¢
gutaomed mMamuHoW OnCuc 207 CN; AnmapaTHblid
KOMIUIEKC ¢ (DYHKIIUCH BUACOYBEIUYCHUS U YTCHUS IS
CIabOBHIAIINX W HE3pSAUNX mojib3oBareneit aCuc 207

OsS.
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MuHHCTEPCTBO CeJILCKOro xo3siicTBa Poccuiickoit @egepaunu
denepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHne
BbICIIET0 00Pa30BaAHUA
«Poccuiickuil rocy1apCTBEHHBIA arpapHbIi 320YHbIN YHUBEPCUTET

@DoH/1 OLIEHOYHBIX CPECTB ISl IPOBEAeHHs TEKYILEro KOHTPOJISA U POMeKYTOUYHOI
arrecTanuu o0y4aloummXxcs 1o AuCuuIInHe

duszuka

Hanpasnenune noaroroBku 21.03.02 3emMaeyCcTpONCTBO U KAIACTPhI

HanpasneHHocTs (po¢uiib) mporpaMMbl 3eMJIEYCTPOUCTBO U KaJaCTPbl
KBanudukauus bakanasp

®opma 00ydeHUsT OUHAS

Banammuxa 2022 .
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Onucanue nokasareJjeu u KPUTCPUEB ONCHUBAHUA TIVIAHUPYEMBIX pE3yJbTaTOB Oﬁy‘leHI/Iﬂ 1no yqeﬁﬂoﬁ JAUCHHUIIINHE

Komnerenuus Nuauxarop HaumenoBanue
c¢opMHPOBAHHOCTH YpoBeHb 0cBOeHUA™ I[lnannpyemble pe3y/ibTaThbl 00yUeHNsI OLICHOYHOI0
KOMIIeTeHIN cpeacrsa
3uaTh:  (yHIaMEHTaIbHBIC 3HaTh: MHUHUMAJIBHO JOMYCTHMBIH  ypoBeHb | Order mo 1ab. pabote
OIIK-1.  CnocoOeH | 3akoHbl ~ (U3UKH, B T.4. 3HaHW, JOMYILIEHO MHOTO HErpyOBbIX OIIHOOK Tecr
pelarb 3amaum | pusuyeckue OCHOBBI yMeTb: MIPOJCMOHCTPUPOBAHbI OCHOBHBIE yMeHMsI, | KonTponbHas paboTta
Ipo(heCcCHOHAILHOM MEXaHUKH;  MOJEKYISIPHYIO Ioporosbiii pelIeHsl  TUIOBBIE  33Ja4d  C  HErpyObIMH
IPUMEHSA ~ METOJBbI P ’ .
N — OIITHKY, aTOMHYIO " BJIA/IeTh: UMEETCS MUHUMAIBHBIH HA0Op HABBIKOB
AACPHYIO (HU3HKY; TEOPHIO H JUISL peIICHUs] CTAaHIAPTHBIX 3a]ad C HEKOTOPBIMU
MaTeMaTaecroro METO/bl SKCIICPUMEHTAJIbHBIX HEAo0UYCTaMU
aHainsa, HCCIIeIOBAHMIA. 3unaeT TBepAO: ypoBeHb 3HaHMU B oObeme, | OTyer Mo nab. padote
CCTCCTBCHHOHAYYHBIC | YVveTp: UCTIONH30BaTh COOTBETCTBYIOIIIEM  IpOrpaMMme  MOArOTOBKH, | Tect
¥ OOLICMH)KEHEPHBIE | (u3uueckue 3aKOHBI IS JIOTTYIIIEHO HECKOJIBKO HETPyOBIX OMIMOOK Konrtponbnas pabota
3HaHUA. peleHus 3aja4 B YMeer yBepeHHO: TIPOJCMOHCTPUPOBAHBI BCE
npodeccnoHaIbHOM IpoxsunyThiii OCHOBHBIE YMEHHS, PEIICHBI BCE OCHOBHBIC 3a/1au
JeATeNIHOCTH;  NPOBOAUTD (xopomo) Cc HerpyObIMH OHIMOKaMH, BBINOJHEHBI BCE
JKCIEPUMEHTAIILHBIE 3aJaHds B MOJHOM 00BbeMe, HO HEKOTOpBIE C
UCCIICZIOBAHUS. HEJI0YeTaMHu.
Baaners: METOJaMU Biageer  yBepeHHO:  NPOJEMOHCTPUPOBAHBI
peUICHUA NHXCHCPHBIX 6330BLIC HaBbIKM TIpU PCHICHUU CTaHAAPTHBIX
3aja4; MeToJaMu 00paboTKH 3aJ]a4 C HEKOTOPBIMHU HEJ0YETaMH
SKCIICPUMCEHTAILHBIX HNmeer chopmupoBaBimieecs cucreMaTuueckue | Otyer no y1ab. padore
MCCIIC/IOBAHHH. 3HAHMA: YPOBEHb 3HaHUI B 00beMe, Tect
COOTBETCTBYIOIIEM MPOrpaMMe MOATrOTOBKH, 0€3 Kontponshas pabota
OmuOOoK.
HNmeer chopmupoBaBuIeecss cucTeMaTHYECKOE
Boicokmii yMeHHe: IPOAEMOHCTPUPOBAHBI BCE OCHOBHBIE
(OTJ]]/[‘{HO) YMEHU:A, pCUICHBI BCE OCHOBHBIC 3a1a49M C

OTHEJIbHBIMUA HECYIIECTBEHHBIMU
HEAOYETaMH, BBITIOJIHEHBI BCE 33/IaHUS B
TIOJIHOM 00bEeMeE.

IHoxa3an cpopmupoBaBIICecs
cucTeMaTH4YecKoe BjajleHue:
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HEOOYCTOB.

MIPOIEMOHCTPUPOBAHBI HABBIKU TPH PELICHUH
HECTaHJAPTHBIX 3a/1a4 0e3 ommboK 1

Onucanne mMKaJ ONeHUBAHUS

HIkasa oueHnBaHus HA dTaNe TEKYHIEr0o KOHTPOJIsI

®opMa TeKylero OTcyTCcTBUE YCBOCHUS IToporosslii ITponBunyThIii (xopoiwo) | Bricokuil (0TIMYHO)
*
KOHTPOJIS (HM>KE TOPOTOBOTO) (YAOBIETBOPUTENHHO)
Brinonnenue HE BBITIOJIHEHA WJIU BCE Pemeno 6onee 50% 3ananusi, HO Pemeno 6omnee 70% BCE 3aJIaHMs PEIICHBI 03

KOHTPOJIBbHON pabOThI

3a/laHuA PCUICHDBI
HCIIPaBHUJILHO

menee 70%

3aJaHus1, HO €CTb OIINOKHU

oImOoK

IlIkana oneHMBaHNA HA dTale l'lpOMe)KyTO‘{HOi/i arTrecranmuu (3aqu H 3K3aMel—[)

®opma
IIPOMEKYTOUHON
aTTecTaluu

OTcyTCTBHE YCBOEHUS
(HPDKE TIOPOTOBOTO)

IToporoBsiii (YAOBIETBOPUTEIHHO)

[IponBuHyTHII (XOpOI1IO0)

Bricokwuii (0TaM4HO)

BrimosiHeHne UTOTMOBBIX
TecToB (He MeHee 15
BOITPOCOB Ha BapUaHT)

Menee 51%

51-79%

80-90%

91% u 6oitee
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TunoBbie KOHTPOJIbHBbIE 32/IaHUSI UJIM HHbIE MAaTepHaJIbl, He00X0AMMBbIe 1JI51 OLEHKN 3HAHMM,
YMeHUil, HABbIKOB U (MJIM) ONbITA JeAITeJIbHOCTH, XapaKTepHU3y0IMX dTanbl GopMUupoBaHus
KOMIIeTeHIHIi B Npolecce 0CBOCHNsI 00pa30BaTe/IbHOI MPOrpaMMbl

KOMILJIEKT 3AJTAHUM 1151 KOHTPOJIbHOM PABOTHI no aucuuninne

CTyneHTy mpeJiararoTcsi BAPHAHTHl KOHTPOJIBHBIX paboT, BKIIOYAIONINE TSTh 3aaaHuil. Homep
BapHaHTa KOHTPOJIbHOM paboOThl OMpeseNsercs NpernojaaBareieM. TemaTHka KOHTPOJBHBIX padboT
chopMUpOBaHa O MPUHIUIY COUCTAHUS Pa3AeNOB NUCHUIUIMHBI. HamncaHuio KOHTPOIBHOU paboThI
JOJKHO MPEIIecTBOBATh U3yUYeHHE JIEKIIMOHHOTO MaTepHala, BBIIOJIHEHHE 1aOopaTOpHON paboThl U
B IIPOILIECCE CAMOCTOSITENLHOW paboThl. [[JIsi YyCHENIHOTO BBIMOTHEHHUS KOHTPOJBHOW paboThI
HE0OXOIMMO O3HAKOMUTBLCS C JIUTEPATypOr, CIUCOK KOTOPOW JaH B paszzaene 6 pabodeil mporpammbl
«IIepeyeHb OCHOBHOM U IOMOJHUTEIBHON JINTEPATYPHD».

BAPUAHT

3agauya 1. Teno GpomieHO MO YIIIOM K TOPH30HTY TaK, YTO €T0 PalnyC BEKTOP U3MEHSETCS 110
P_at N
zakony: =3l +(3t—2t") ] . Onpenenuts TaILHOCTH IOJETA TENA.

3apaua 2. I'a3 B 3akpbeiToM cocyne Harpenu oT t; = 10 °C go t; = 50 °C. Bo ckoabpko pa3 BO3pocio
aBieHue ra3a?

3amaua 3. Onpenenuts eMkocTh C KOHAEHCATOPA, COCTOSIIETO U3 ABYX mapukoB auamerpom d = 0,01
M, IIEHTPbI KOTOPBIX HAXOAATCS B BO3ayxe Ha pacctosuuu | = 0,20 M 1pyr ot apyra, MPHHSB, YTO
3apsJibl Ha MX MTOBEPXHOCTSX paclpeieiieHbl pPABHOMEPHO.

3anaua 4. J[pa JUIMHHBIX MPSMBIX MApAJUIETIBHBIX MPOBOJHUKA C OJJMHAKOBO HAIIPaBJIECHHBIMU TOKaMU | =
2 A ul; =4 A pacnonoxens! Ha paccrosaud d = 10 cm npyr ot apyra. OmnpeaenuTb MarHUTHYIO
WHIYKIKIO B B TOUKe, jexaiei B cepeHe OTpe3Ka MPsiMOM, COIMHSIONIETO MPOBOTHHUKH.

3agaua 5. Ha mudpakumonnyio pemietrky, copepxkamyro N= 250 mTpuxoB Ha MUUTUMETp, MaJaeT
HOpMAJILHO O€JbIi CBET, a 3aTeM IMPOCHUPYETCs TMOMEIIEHHON BOJIM3M PEIIeTKA JIMH30M Ha JKpaH.

PaccrosiHue ot nuH3bI 10 3kpaHa L= 1,2 M. ['paHuIisl BUAMMOro CreKTpa: ﬂ’Kp: 0,780 Mx™m u ﬂ“fb =

0,400 mxM. OnpenenuTs MUPUHY CIEKTPA IEPBOrO MOPsIIKA HA SKPaHE.
3agauya 6. CKOJBKO SHEPrUM OCBOOOIUTCS MPU COEAMHEHUU OJHOTO IMPOTOHA U JIBYX HEUTPOHOB B
aTOMHOE A]1p0?

KOMIIJIEKT TECTOB 111 npoMeskyTOYHOM aTTecTaluM (3K3aMeH)
10 AUCHHUILTHHE
B Tperhem ceMecTpe dK3aMEH MPOBOJAUTCS B BHUJE UTOrOBOro TecTa. JlJI1 BBINOJHEHUS TeCTa
orBoauTCS 60 MUHYT.
IIpumepHBbIe 3a1aHUSA HTOTOBOIO TECTA

1. Kakas u3 hopmyn onpeensier MrHOBEHHYIO CKOPOCTh?

.(v=—;B.b=lim—=—;B. b=—;T. v=—/ /I .
A <D> At b g A0 At dt B 8 £ I'.v Gt . Cpenu npeu10;KeHHBIX BADUAHTOB HET BEPHOT'O

2. BBICTPOTY M3MEHEHHUS CKOPOCTH T10 HAIPABIEHHIO XapaKTEPHU3YET:
A. TaHreHMallbHOE yCcKopeHue; b. HopManbHOe yckopenue; B. nonHoe yckopenue; I'. nepemenienue tena; .
Cp€au NMpeIIOKEHHBIX BApUAaHTOB HET BEPHOI'O.

3. Jluck BpamaeTcst BOKPYT CBOEH OCH. 3aBHCHMOCTb yIJIa IOBOPOTA aucka oT Bpemenu: @(t) = 3t + 5t°.

YIJIOBasi CKOPOCTh JIMCKA Yepe3 3¢ OT MOMEHTA Havalla IBHKCHHUS PaBHA:
A. 3 pan/c; B. 144 pan/c; B. 138 pan/c; I'. 15 pan/c; J. cpenu IpeaioKEHHBIX BAPHAHTOB HET BEPHOTO.
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4. Kakas u3 NpemoKeHHBIX (OPMYJI COOTBETCTBYET Ooiice 0OIIel (OPMYIMPOBKE BTOPOrO 3aKOHA

Hgerorona?

2
L)

d
A.F=uN;B. E = d—f yB.F=m—;T. E = mg ; A Cpenu npennokeHHbIX BAPUAHTOB HET BEPHOTO.
r

5. HpOBe,I[I/ITC COOTBCTCTBUA B (bopMynax CBA3H MEXAY BCIIMYUHAMU, OIMMCBIBAIOIINMU MMOCTYNATCIBHOE U
BpalaTeJIibHOC IBUIKCHUC 10 OKPYKHOCTHU paauyca R:

A. AS 1. wR
B. a, 2.¢R
B. Q, 3. ApR
r.a 4. w*R

v 5. RVe? + o'

6. HHepruoHHBIE CBOMCTBA TEN B OCTYATEILHOM JBHXKEHHH XapaKTePU3yeT
A. Bec; b. cuna tpenus; B. macca; I'. MomenT unepuuu; . UMITyJIbC.

=

7. K auccunaTHBHBIM CHIIAM OTHOCSTCSL:
A. cuna tspkectH; b. cuna tpenus; B. cuna ynpyroctu; I'. cuiia BCeMUpPHOTO TATOTEHHUS;
J. cua conpoTHBIIEHUS BO3LyXa.

8. Kunernueckast sHeprust onpezesiercs no hopmyie:

2 2
A. E:%;B. E=mgh;B. E=FS;T. E= ™

s I E = Nt.

9. MoMeHT HHEpPIUH MAaTePHATBHOMN TOYKH OTIPEIEISETCS 110 (hopMyJIe:

2
2; B. =1 +md2; B.IzM; 1“.I:ﬂ
c € 3

A.l=mr

. ot
10. MarepuanbHas ToUKa KOJEOIETCS COTNIACHO YPABHEHHUIO X = 5SII‘I(E + 5) cM.

[lepuon xonebanmii paBen: A.6¢; b.4c; B.3c; TI.12c¢c

11. MakcumanbHOE CMEIEeHHEe TOYKH OT TIOJI0KEHUS PABHOBECHS B KOJIEOATEILHOM MPOLIECCE — ITO ...
A. ammmtyna;  b.gactora; B.mepuom; I. dasza.

12. Tsepmoe Teno, coBepliaroliee IOJ IACHCTBHEM CHJIBI TSHKECTH KOJICOAHHS BOKPYT HEIOABIKHOM
TOPU30HTAIBHON OCH, MPOXOAIIEH Yepe3 TOUKY, HE COBIAIAIONIYIO C IEHTPOM MaccC Tela — 3TO0. ..
A. MaTemMaTuueckuit MasTHUK; b. pusndecknii masTHYK; B. Ipy>KUHHBIH MasTHUK;
I'. xonebaTenbHBIN KOHTYP.

13. Tapmonunueckoe koneOanue 3amano ypasHenueM X = ASIN(at + ). Kakas dopmyna ompenenser
KUHETHYECKYIO SHEPTHIO 33JaHHOTO KoJiebanus E, =...?
2,2 2 52
. mo~A Mmoo~ A
A. (ma)ZAZSInZ(a)t+a))/2;B. 5 ; B. 5 COSz(a)tJra);F. Acos(at + o)

14. PeanbHbIil ra3 MOXKHO CUMTATH HICATBHBIM IIPH. ..
A. HE3KOM JnaBieHny; b. Beicokoii TemnepaType; B. manom o0beme; I'. Oonbioi MoJIeKyIsipHOI Macce;
JI. HU3KOM BIAXKHOCTH.

15. B cootBerctBuE ¢ ocHOBHBIM ypaBaenneM MKT npoussenenue nasnenus (p) u oobema (V) paBHO:
2
A.3/2kT; B. §<EK>N X B. xT/Np; I'. RT/M; . vRT.
16 YCTaHOBI/ITe COOTBCTCTBHUC:
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Buo eazosoeo npoyecca: Yenosue npomexanus npoyecca (01 0annol maccol 2aza):

1) wu30TEPMHUYECKHMIA TIPOLIECC A. p=const

2) W30XOPUYECKUIA TIpoIecc b. Q=0

3) wu300apHUeCKHii PoIIece B. V=const
4) anmabaTHEIHA mIpoIece I'. T=const

17. Cuna BHyTpeHHETO TpeHHs MeXIy ciaosMu xuakoctd F=2 H. Ilpu yBemuuenun B 2 pasa rpagueHTa
CKOPOCTH U YMEHBLICHNH B 2 pa3a IUIOIAAH CIIOEB CHJIa BHYTPEHHETO TPEHUS CTaHET PaBHOM!
A. 1H; b. 2H; B. 4H; I'. §H.

18. BenuunnHa, KOJIMYECTBEHHO XapaKTEPH3YIOIIas CIIOCOOHOCTh HAdICKTPU30BAHHBIX TEJ OKA3bIBATH
JNIEKTPUYECKOE BO3JEHCTBHE Ha Jpyrue Telna M TMOJBEpPraThCs CaMUM JTOMY BO3AEWCTBHIO,

HA3bIBACTCSL. ..
19. Tlomp3ysich NPHHIMIOM CYNEPIO3UIMA  TIOJIEH, Al
OIIpEJICNIUTE HANPABICHUE BEKTOPA HAMPSKEHHOCTH @ @
pesynbTupytoniero nois B touke C, eciaum moue
CO3/IaHO PaBHBIMH T10 MOJIYJIIO 3apsiIaMH. d
4 - . > 2
A.2. B.4 B.1. T.3. JI.5.
20. HanpsokeHHOCTh 4epe3 MOTEHIUAd MOXKET ObITh V3

BBIpa)KEHA cleayromuM obpaszom: £ =
A. Q@ —9,); B. (¢, —9,); B.gqy; T. (-grad ¢); . Cpean npeaioKeHHBIX BApHAHTOB HET BEPHOTO.

21. Jlns  ompejeneHuss HANPSOHKEHHOCTH — DJIEKTPOCTATHYECKOTO — MOJIi  PABHOMEPHO — 3apSHKEHHOM
0ECKOHEYHOH TITOCKOCTH B BAKyyMe HUCIONB3YETCs Cenyromnias (hopMya:

L 9.pE-—" 9Sprire--L L pE-2
Arey v 4resy R 27y ¥ 2¢,

A.E=clsy; B. E=

22. DIEKTPUYECKHM TOKOM Ha3BIBACTCS. ..
A. XaoTW4HOE [BWXKEHHE dYacTull; b. HampaBlieHHOE MABIDKEHHE MOJIEKyNl;, B. ymopsmoueHHOe ABMKEHHE
3apsUKEHHBIX YacCTHIl, T) JIF000€ MPOU3BOJILHOE ABM)KEHUE 3JIEKTPOHOB; M) CPEOH TMpeIOKEHHBIX BapHaHTOB
OTBETOB HET BEPHOTO.

23. Pabota Toka onpezensiercs kak dA = ...

P
A. Udg; B. IUR; B. Tdt T IZR; M. cpenu npeayioxKeHHbIX BADUAHTOB OTBETOB HET BEPHOTO.

24,

Sanumute 1 npaBwio Kupxroda s y3na A u 2 npasuio i koatypa ABC/I.

1,5
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25. TpI/I OAWHAKOBBIX COHNPOTUBJICHUSA COCAUWHCHBI JBYMS criocodamu. OHpC,Z[eJ'II/ITL, B KakKOM ciydac

COTMpoTHBJIeHHE 1lenH OonbIre. Ha ckombko?
—+—
— " 7 {1 —
b -
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