MIHVCTEPCTBO HAYKHU U BBICIIEI'O OBPA30OBAHMA
POCCHUMCKOU @EJEPALIMHN

®FJEPAJIBHOE TOCYJAPCTBEHHOE BIO/UKETHOE
OBPA30OBATEJBHOE YUPEKJIEHHUE BBICIIETO OBPA30OBAHUS
«JIYTAHCKUN I'OCYJIAPCTBEHHBIN YHUBEPCHUTET
NMEHHU BJIAIUMUPA JAJISD»

VHCTUTYT TEXHOJIOTHH H HH/KEHEPHOH MeXaHHKH
Kadenpa ¢puzuxu

PABOYASI IPOTPAMMA YYEBHOM JUCHHUILIAHBI
«@®U3UKA»
ITo nanpasnenuro noaroroBku 15.03.05 KoHCTpyKTOPCKO-TEXHOIOTHYECKOE

obecriedeHre MalTHHOCTPOUTEIBHBIX IIPOU3BOICTB
[Tpodune: «MeramroobpabaThIBalomKe CTAHKU U KOMIUIEKCHD)

Jlyranek - 2023



Jluct cornacosanus PITY ][

Pabouas mporpamma ydeGHOM mucHMIUIHEBI «DH3UKa» MO HANPABICHUIO IOATOTOBKH
15.03.05 KOHCTPYKTOPCKO-TEXHOIOrH4ecKoe 00ecedeHne MalTHHOCTPOUTENBHEIX IIPOU3BOJICTB. —
30 c.

PaGoyas mporpamma yueGHON aucumiuiMEbl  «DH3MKa» COCTaBIE€HA € YYETOM
®enepanbHoro ['ocyzapcTBeHHOro 00pa30BaTeNBHOTO CTaHZApTa BhICIIEro 00pa3soBaHWA MO
HanpaBieHuo  moarotoBkn  15.03.05  KoHcTpykTOpcKo-TeXHoJIOTHHeckoe — obecnedeHue
MAIIHHOCTPOUTEIBHBIX TPOU3BOJICTB, YTBEPKICHHOTO NMpuKazoM MuHucTepcTBa 00pa3oBaHus M
nayku Poccuiickoit @enepauyn ot «17» asrycra 2020 roga Ne 1044,

COCTABHUTEJIb:
KaH/IM/IaT TEXHUYECKUX HAYK, JOLEHT, oueHT Kadenps! pusnkn Bopobees C.I'.

PaGouas %rpmma JUCLHTUIHHBI me{)}.uena Ha 3ace/laHuy kadenpsl GH3HKK
«H» 2042 r., nmporokon Ne

3aBenyromuii kadeapoi Guznku (‘ Kopcynos K.A.
ITepeyTBepkiaeHa: «__ » 20 r.,mporokon Ne

Cornacosana: ' // / =
JIMpexTop MHCTHTYTA TEXHOJIOTHI ¥ HHXEHEPHOH MEXaHHKH A v Morunsnas E.IL

PekoMeH/I0BaHA HA 3ace/laHny y4eOHO-MEeTOAMYECKO KOMHCCHH HHCTHTYTA TEXHOJIOTHH M

HH)KGHEPHOH MEXaHUKH -
«1d» 7 202 ., nporokon Ne _ > .

[Ipencenarens yuebGHO-METOAHHECKOH KOMHCCHH /&7/‘”“
WHCTHTYTA TEXHOJIOIWH U HHKCHEPHON MEXaHUKH SAcynux C.H.
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CTpykTypa U coaepKaHue AUCIHUILIHMHBI
1. leau u 3axa4u TUCUMILJIMHBI, €€ MeCTO B y4eOHOM npouecce

Henp w3yueHus paucuMIUIMHBI «@PU3MKa» — YCBOEHHE CTyAEHTaMu
(GyHIAMEHTAIBHBIX MOHATHA W  3aKOHOB  (PU3MKH, (PU3NYECKHX METO/OB
UCCJEIOBaHUsST M aHaiau3a B o0beMe, HeOoOXOAMMOM HJisi Npo¢ecCHOHAIbHON
NEeSATENbHOCTH.

3anauu u3ydeHus: AMCUUILUIUHBI «DU3ukay:

cOopMHUPOBATh y CTYJIEHTOB HAayYHOE MBIIIJICHUE U MPAaBUIbHOE NOHUMaHUE
(¢u3nyecKux MOHATHH, 3aKOHOB, TEOPUM U I'PaHUL UX TPUMEHUMOCTH;

pacliupuTh W YIJyOUTh 3HAHUS CTYACHTOB 00 OKpYXaloUleM MHpE, O
XapakTepe B3aMMOCBA3M (U3MUECKUX 3aKOHOMEPHOCTEH ¢ MNPUPOAHBIMU U
aHTPOIIOT€HHBIMU SIBJICHUSMY;

OOy4uTh METOJaM W IMpHEeMaM peUIeHHs NPAKTUYECKUX 3a7ady (PU3MKU B
pamKax npoQeccuoHaNIbHbIX KOMIIETEHIIHIH;

OoOy4HTh METOAAM TNPOBEIEHUA (PUINYECKOTO HKCIEPUMEHTA, H3MEpPEHUs
(u3HYECKUX BEJIMYUH, OOpaOOTKH U aHAJIU3a SKCIEPUMEHTAIBHBIX JaHHBIX.

Huciuminza «Pu3nka» paccMarpuBaeTcs Ha 0a3e npencTaBlIeHuid 0 Haubosee
IPOCTHIX U 00IIKX (popMax ABMKEHUS MATEPUU M UX B3aUMHBIX MPEBPALICHUAX, KaK
HayKa, M3ydawlas oOllue CBONCTBA M 3aKOHBI JBUKEHUS BEIIECTBA M IOJIS.
[TonsTuiiHbI anmapaT GU3MKKA CTPOUTCS Ha 0a3e TpeX OCHOBHBIX IPEICTABIICHMIA:
MEXaHUYECKUE HarJsAHbIe IpEICTaBIICHUS; JOTMKO-MaTeMaTH4YeCKHUe
npenacrasienus; punocopckoe obocHOBaHUE (Pu3Myeckux mpeactaBieHuil. OCHOBY
MOHATUIHOrO anmaparta (U3NKKA COCTaBISIOT (U3NUECKHE BETUYHMHBI, (pr3ndeckue
3aKOHBI, SAMHUIIBI U3MEPEHUS (PU3NUECKUX BEIMYUH U METO/bI UCCIICIOBAHNUS.

N3yuenune (pu3MKy OCYIIECTBISAETCS MO MEPE MOCIIEI0BATEIBHOIO IE€TAIbHOTO
U3JI0’KEHUS COICpKAHMsI €€ OCHOBHBIX Pa3/IeNIOB: MEXaHHKa, MOJIEKYJIsIpHas (U3MKa,
KOJI€OaHMS ¥ BOJIHBI, JIEKTPUYECTBO U MarHeTU3M, ONTHKA, (PU3MKA aTOMA U s/iepHas
¢uzuka. [Ipu paccmorpennn Qu3nyeckux SBICHUN (HOPMHUPYETCS MPEACTABICHHUE O
(U3HYECKUX BEIMYMHAX U OCHOBHBIX 3aKOHOMEPHOCTSAX B3aUMOJICUCTBUS BEILECTBA
Y TIOJIS.

[IpeameTom u3ydeHus: yueOHON TUCHUIITUHBI «DU3uKa» SBISIOTCA NPOCTHIE U
oOure (GopMbl IBUKEHUS MATEpPUM U MX NpeBpallleHUs, oOlue 3aKOHbI (PU3UKH,
TEOPETUYECKHE U OKCIEPUMEHTAIbHbIE METOJbl HCCIeNoBaHUs  (U3UUYECKUX
SIBJICHUM.

Heorbemnemoii yactero Kypca «Pu3uKay SBISIIOTCSA MPAKTUKYM MO PEIIECHUIO
3aja4y M JlabopaTopHbI MpakTUKyMmM. Ha mnpakTukyme 1o pemieHuro 3ajad
3aKpeIUIAeTCS TEOPETHUECKUIl MaTepuan JIeKUWH, OCBAauMBaKOTCSI METOJBI H
MaTeMaTHYeCKre MpUeMbl pelieHus: puzndeckux 3anad. JIabopaTopHBI TPAKTHKYM,
MO3BOJISIET AKCIEPUMEHTAIbHO M3y4yaTh (U3MUYECKHE 3aKOHOMEPHOCTH, OCBaWBATh
OPUHIUIOBL MPOBEAEHUS (PU3UYECKOTO HSKCIEPUMEHTa U HU3MEpPEHHil (U3UUECKUX
BEIUYMH, 0OpabaTbiBaTh, AaHAIM3UPOBATh W CHCTEMATH3UPOBATH MOJYYEHHbBIC
HKCIIEPUMEHTAJIbHBIE JIAHHBIE.



2. MecTo aucuumianHbl B cTpykType OOII BO

JucuniuinHa  «@Pu3MKa» OTHOCHTCS K  MOIYJIK  €CTECTBEHHOHAYYHBIX
TUCHMIUTMH. V3yueHne qaHHOW AMCUMIIMHBI Oa3UpyeTCsl Ha IIKOJIbHOW MOJATOTOBKE
CTYJEHTOB 110 MATEMATHKE U (PU3HKE.

Conepxanue JVCLHATUIAHBI B3aMMOCBS3aHO c JUCHHATUIMHAMUA
«MaremaTnueckuil aHanusz», «Aiuredpa U reoMETpHs»» M CIYKUT OCHOBOM s
OCBOEHUSI NHKEHEPHO-TEXHUYECKUX TUCIUILINH.

OOyuaroniuiicsi, HAYMHAIOMUM HM3yYeHUE TUCHUILUIMHBI «DU3UKa», TOJDKEH
3HaThb OCHOBBI HMHTETPAIbHOTO W IUPPEPEHIIMAIBHOIO UCYHUCICHUS U (U3HKY B
npenenax MporpaMMbl CpeTHEN HIKOJIBI.

Hucuunnuna «®usnka» (GopMUPYET y CTYIEHTOB TEOPETHUECKHE 3HAHUS U
IPAKTUYECKUE HABBIKM B Pa3IMYHbIX 00JacTsIX (U3MKH (MEXaHHMKa, MOJIEKYJspHas
¢u3rka U TepMOAMHAMUKA, 3JCKTPUYECTBO M MAarHeTU3M, ONTHKA, PU3MKA aToMa U
safaepHas (pU3uKa); LEeJI0CTHOE MPEACTAaBICHUE O PU3NYECKUX MPOIIECCax U SBICHUSX,
IIPOTEKAIOIIUX B IIPUPOE; HABBIKM UCIIOJIb30BAaHNs COBPEMEHHBIX HayYHBIX METO/I0B
NO3HAaHUS MPUPOJBl M BIIAJIEHUE MMU Ha YpPOBHE, HEOOXOAMMOM [UIsl PELICHHUS
NPAKTUYECKUX 3a]a4 MPU BBIITOJIHEHUH MPOPECCUOHAIBHBIX 00S3aHHOCTEN.

3. TpeﬁoBaHnﬂ K pe3yjJabTaTaM 0CBOCHHUA COACPKAHUA NTUCHUITJIMHDBI

Kon u NHaaukaTopsl JOCTUKEHUN [TepeueHb MmIaHUPYEMBIX PE3yJIHTATOB
HAanMMCEHOBAaHHEC KOMIICTCHITUH (HO
KOMIIETCHIIUN peanu3yeMon TUCITUILIMHE)

VK-1. Cnocoben
OCYILECTBIISITh TIOUCK,

VK-1.1. BeimonusgeT mouck
He00X0IUMO

3HaTh. OCHOBHBIC 3aKOHBI (1)I/I3I/IKI/I U TpaHulBbl UX
IIPUMCHUMOCTH; OCHOBHBIC BCJIIMYHHBI nu

KPUTUYECKUI aHAIN3
U CUHTE3
WHpOpMaIIHH,
MIPUMEHSTh
CUCTEMHBIN ITOJAXO.
JUTSL peILIeHUs
IIOCTABJICHHBIX 33/1a4.

nH(popMarmy, e
KPUTHYECKUH aHANIN3 U
0000mIaeT pe3yabTaThl
aHaIM3a IS PEeIIeHHS
IIOCTaBJICHHOM 3a1a4H.
VYK-1.2. Ucnone3yet
CHCTEMHBIH MOJIXOJT JIJIs
pelIeHHs] TOCTABICHHBIX
3ajau.

(u3uveckue KOHCTAHTHI, UX OMNpEICICHUE, CMBICI,
CHOCOOBI U eIMHMLBI MX U3MEPEHUS; Ha3HAUCHHE U
OPUHLIMIBL  JEHCTBUS BaXHEHIIMX (QHU3MUECKUX
puOOpOB.

YMeTh: yKa3aTh, KaKHe 3aKOHBI OIMCBHIBAIOT JaHHOE
sBIeHHE MM 3((EKT; HCTOIKOBBIBATH CMBICI
(u3NYeCKUX BEIWYMH W TIOHATHI;, 3aluChIBAThH
ypaBHEHUSI A (U3MYECKUX BEIUYMH B CHCTEME
CH; paboratp ¢ mpubopamu H 000pYyIOBaHHUEM
COBPEMEHHOM ¢busnueckon naboparopuy;
UCIIOJIL30BATh PA3JIMYHbIE METOJMKH (QH3HMYSCKHX
u3MepeHud U 00pabOTKM  3KCIEPUMEHTAIbHBIX
JaHHBIX TEXHUYECKUX IpoOIeM.

BHa}IeTL: HaABBIKaAMHU HCIIOJIB30BAHUS OCHOBHBIX
o0Ime(pu3NUecKuXx 3aKOHOB H  MNPUHIMIIOB B
Ba)KHEUIIINX MPAaKTHYECKUX HPUIOKEHHSIX;

METOJIONIOTHEN pellieHHs 3a/Ja4 BCEX pPa3JelioB
oOmiei (pU3uKM, B TOM YHCIE 3ajad, JUIis PEUICHUs
KOTOPBIX HEOOXOIWMBI 3HAHHS W3 PA3INYHBIX
pa3ienioB  MUCHUIUIMHBL,  MeTomamu  (U3UKO-
MaTeMaTUYECKOr0  aHajau3a Ui peIICHHS
€CTECTBEHHOHAYYHBIX 3ajad, ¢busnyecKoro
MOJICTIUPOBAaHHS B  HMHXCHEPHOW  MPAKTHKE,
00paboOTKM W WHTEPIPETHPOBAHUS PE3yJITATOB
JKCIICPUMEHTA.




4. CTpyKTYypa " coiepKaHue TUCHUILTHHBI

4.1. O0bem y4yeOHOM TUCHMIIJIMHBI U BUAbI Y4eOHOH padoThI

O0beM yacoB (3a4. ef1.)

Buja yueOHoii padoTbI

Ounasn gopma 3aounas ¢popma
2 cem. 3 cem. BCEro 2 ceM. 3 ceM. BCEro
OO0mas yueoHasi HArpy3Ka (Bcero) 216 180 396 216 180 396
(6 3a4. ex) (5 3a4. ex) (11 3au. 6 3a4. ex)|(5 3a4. en) (11 sau.

en) en)
Oobs3aTesibHasE ayquMTOpHAas yuyeOHasi
Harpy3ka (Bcero) 119 85 204 14 15 29
B TOM 4HCJIE:
Jlekuun 68 34 102 8 6 14
CeMUHapCKue 3aHATUS - - - - - -
[IpakTHUecKue 3aHsATHsI 34 34 68 4 6 10
JlaGopaTopHbie pabOTHI 17 17 34 2 3 5

KypcoBast paboTa (KypcoBoi POEKT) - - - - - -

Jpyrue GpopMbl 1 METOBI OpPraHU3AIUH
00pa3oBaTeIbHOrO nporiecca
(pacuemno-epagpuueckue pabomul,
2PYynnogvle OUCKYCCUU, POTIesble Upbl, - - - - - -
MpeHuHe, KOMNbIOMEPHbIE CUMYIAYUL,
UHMEPAKMUGHvle JNeKYUU, CeMUHapul,
aHanu3 0en08vlx cumyayui u m.n.)

CamocTrosiTeqibHasi padoTa cTyaeHTa /

(hopMa KOHTAKTHOI PaBOTHI 61/36 59/36 120/72 | 202/0 165/0 367/0

(DopMa aTTeCTanusa OK3aMCH OK3aMCH OK3aMCH OK3aMCH

4.2. Conepskanue pa3iejioB IMCHHILIMHBI

Cemectp 2

Tema 1. Mexanuxka.

Bgenenue. [lpenmer ¢usuku. dusnka u ectecTBO3HAHUE. AHAIU3 U CHUHTE3 B
MIPOLIECCE MO3HAHUS OKPYIKAIOILLIEro MUpa. PoJib skcnieprMeHnTa B pOLECCE MO3HAHNS.

Kunematnka wmarepuanbHoii Touku. Ilpocreiimme ¢usnyeckue MOJENH.
[lonoxxeHne MarepuaibHOM TOYKA B IIPOCTPAHCTBE. MeEXaHMYECKOE JIBUKCHHE.
Koopaunatsl 1 pagnyc-BeKTOp TOYKU. BEKTOp nepemeleHnsi, TpaeKTopusi, MTHOBEHHAs!
CKOPOCTb TOYKH.

Kunemarnka BpamarenbHOrO IBWKEHUSA. JIBHJKEHHE TOYKH IO OKPYKHOCTH.
VYrnoBasi ckopocTh. CBsi3b JIMHEHHOW M YTJIOBOM CKOpocTei. JIBM)KEHHE TOYKHU I10
ITPOU3BOJILHON TpaeKTOopuu. HopMallbHOE 1 TaHTE€HIMAIBHOE YCKOPEHHE TOUKHU. Pagnyc
KPUBHU3HBI ¥ LICHTP KPUBU3HBI IIPH IBUYKEHUH 110 KPUBOJIIMHEWHON TPACKTOPHUH.

Jlunamuka matepuanbHOd TOUkH. Cuiel B npupoge. Ilepseiii 3akon HeroToHa.
NHepimanbHple W HEWMHEPUMAIbHBIE CUCTEMBI OTcyeTa. Bropoil 3akoH HbroToHa.
Tpernii 3akoH HproroHa. DyHIAMEHTAIBHBIE B3aUMOACUCTBUS B IPUPOAE. 3aKOH
BceMHUpHOro TsaroreHus. Cuia Tskect, Bec Tena. Cuiibl ynpyroctd. Cumibel Cyxoro u
BA3KOro TpeHus. Cuiibl aire3un. Y paBHEHUE JIBH)KECHUS TEJIa IEPEMEHHON MacChl.

Pabora cuin, sHeprus, MomHocTh. KHeTnueckas sHeprusi MarepuaibHON TOUKH.
[loTeHumanpHas SHEPIUsl BBIYUCICHUE NI TPAaBUTALMOHHBIX U YIIPYTUX CHJL.



JlnHamMKka  BpalaTenbHOrO  JBWKEHHA. [BEpHoe Teno Kak  CcucreMa
MaTepuaabHbIX ToueK. MoMeHT unepuuu. Teopema llltelinepa. OCHOBHOE ypaBHEHHE
JVHAaMHKHU BPaIATENbHOIO ABMKEHUS TBEPJIOTO TeJa OTHOCUTEIBHO HEIOABUKHOM OCH
(ypaBHEHHE MOMEHTOB). KnHeTnueckas 3Heprus BpalareabHOro IBUKEHUSI.

3aKOHBI COXPAHEHUS B MEXAHUKE. 3aKOHBI COXPAHECHUS: MEXaHUYECKOW YHEPTUH,
UMITyJIbCa U MOMEHTa uMIlyjbca (rupockomnsl). LleHTp macc, ypaBHEHHE IBUKEHUS
LIEHTpa Macc.

Tsarorenune. DneMeHThl Teopuu Toyid. 3akoHbl Kemiepa. 3aKOH BCEMHUPHOTO
taroteHus. [lone TArorenus, HanpsHKEHHOCTb, MoTeHIMan. KocMuyeckrue CKOpOCTH.

Heunepumaneubie cuctembl otrcuera. Cuiibl MHEPUMH TPU IMOCTYNATEIHHOM
JBUKEHUU cucTeMbl otcuera. Llentpobexnas cuna unepiun. Cuna Kopuonuca.

DJEeMEeHTHI CrelUaIbHON Teopun oTHOocuTeNnbHOCTH. [IpeoOpa3oBanus ["anues.
[Mpuntun otHocurenbHocTu [anunes. [loctymater CTO. IlpeoGpaszoBanusi JlopeHia.
CnenctBus u3 nmpeodpazoanuii Jlopennia. PensTuBrucTckas JuHaAMHKA.

Tema 2. MexaHuka >KMJIKOCTEH 1 ra3oB.

MexaHnu4eckre CBOMCTBA KUJKOCTEN W ra3oB. JlaBlieHHE B KHJIKOCTSX U raszax.
3akon [lackans. Pacnipenenenue naBieHUs] B MOKOSIIMXCS JKUJIKOCTSAX M razax. Cuia
ApxumMmena. YcCIoBuE IUIaBaHUs Ten. [[BrkKeHHe KUAKOCTeW M ra3oB. CTalMOHapHBIN
noTok. JluHum u TpyOKM TOKAa. YpaBHEHHE HEPA3PLIBHOCTU CTPYU. YpPaBHEHUE
bepaymmu. JlamunapHoe u TypOynieHTHoe TedeHue. Uwucno PeitHonbiaca. Popmyna
Crokca.

Tema 3. Konebanus 1 BOJHBI.

[MapMonmnueckue koneOaHuss U UX XapaKTepPUCTUKHU. MexaHrKa KoJie0aTeIbHOTO
JBIKEHUS. Y paBHEHUE JBMKEHUS MaTepUaIbHOW TOUYKH MOJ ACUCTBUEM YIIPYTOW CHJIbI
n ero peueHue. [IpyxuHHBIM MasTHUK. PU3NYECKUM MasATHUK. MareMaTuyecKuu
MasiTHUK. YPaBHEHHE 3aTyXalIluX KoleOaHWii W ero pelieHue. YpaBHEHUE
BBIHYKJICHHBIX KOJICOaHMI U ero perienne. PezoHanc. PesoHanc B mpupojie U TEXHUKE.
Cno)xeHue rapMOHUYECKUX KOJICOaHUM.

Mexannueckne BOJHBL. [IpomonpHblE W MONEpPEYHbIE BOJHBL Y PAaBHEHUE
Oeryiieil BOJIHBI. AMIUIMTYla, 4YacTOTa, JJIMHA BOJIHBI, (Pa3oBasi CKOPOCTb BOJIHBI.
BomHoBoe  ypaBHenuwe. lIpunnun — cynepmosuuuu.  I'pynmoBas — CKOPOCTE.
Nutepdepennivs BoaH. Crosiure BOJHBL. 3BYKOBble BOJIHBL. Oddext ommnepa.
Vnbrpazsyk. Unppa3Byk.

Tema 4. OCHOBBI MOJIEKYJISIPHON (DU3UKHU U TEPMOIUHAMUKHU.

OcHoBBI  MOJIeKyJIsIpHOW ~ (pu3vKU. (OCHOBHBIC TOJIOXKEHUS MOJIEKYJISIPHO-
KHMHETUYECKON Teopuu. Moenb ueanbHoro raza. OCHOBHOE ypaBHEHUE KUHETHUECKOM
Teopuu ra3oB. YpasHeHue Kiianeipona-MeHnaeneesa.

l'azoBble 3akoHBI. PaBHOBECHBIE mpoLecChl B MACAIBHOM Tase. M3omporeccsr:
U30XOPUYECKHIA, 1300apUIECKHIA, N30TEPMHUUYECKHI.

Cratuctryeckas (u3uka. MaKCBEIUIOBCKOE pacTpeiesicHHe MOJIEKYJI Ta3a I0
ckopoctsiM. Pacnipenenenne bonmbimana. bapomerpuueckas dhopmyna. Pacnpenenenne
["aycca.

SBneHust mepeHoca: TEIIONPOBOAHOCTh, AU(PQY3Usl, BSI3KOCTb (BHYTpEHHEE
TpeHue). OnbITHOE 000CHOBaHUE MOJIEKYJISIPHO-KUHETHUECKON Teopuun. CpeaHee Yucio
CTOJIKHOBEHUH U CpEeIHSIsl JUTMHA CBOOOHOTO ITpoOera MoJIeKyl.



[TepBoe Havamo TepmoauHaAMUKA. YHCIIO cTeneHedl ¢cBOOOIbI MOJICKYJIbL. 3aKOH
PaBHOMEPHOI'O PpaCHpENENeHUs] SHEPrud IO CTENeHsM CBOOOAbl. TemaoeMKoCTh
UCTHHOTO ra3a. AjuadaTHUeCKuil MpoIecC KaK W30MpOoIecC. Y paBHEHUE aanalaThl.
[TomutponHeiii  mpouecc. llpumenenue mnepBoro Havama TEPMOAUHAMUKH K
M30IIpOoLIEcCaM.

Bropoe Hawasio TepmonmHamuiku. OOpatuMele M HEOOpaTUMbIE MPOLIECCHI.
WneanbHas TeruioBas MallMHa U ee Ko guuueHt noae3zHoro aevicteus. Lukin Kapho.
Outponus. TepMoarHaMUyuecKasi BEpOSTHOCTb COCTOSIHUSL. DHTPOMNHUS U OECIIOPSAOK.

Peanbubie ra3el.  YpaBHeHue Ban-nep-Baanbca. MoseKyIsIpHbIE  CHIIBL.
N3orepmbl Ban-nep-Baansca M OKCIEpUMEHTAIBHBI HM30TEPMbl  PEAIBHBIX TA30B.
BuyTpennsist sneprus peanbHoro raza. Iddekr Jxoyns-Tomcona.

Caoiictsa )uakocreid. [ToBepxHocTHOE HaTshxeHUe. CmaunBaHue. /[aBneHue nox
VICKPUBJICHHOU ITOBEPXHOCTBIO JKUJIKOCTH. KanviusipHbIe sIBICHUS.

TBepabie Tena. MOHO- ¥ NOJMMKPUCTAIUIBL. THITBI KPUCTAUIMYECKUX TBEPIBIX TEIL
JledekThl B KprcTamuiax. TemioeMKOCTb TBEPIbIX Tell.

Cemectp 3

Tema 5. DnekTpruyecTBo.

DIIEKTPOCTATUKA. DJNEKTPUUECKUN 3apsi. 3aKOH COXPAHECHHS AJIEKTPUUYECKOTO
3apana. 3akoH Kynona. Onektpuueckoe tmone. HampspkeHHOCTH W MOTOK
HaNpsHKEHHOCTH AieKTprueckoro noiist. Teopema ['aycca u e€ npumenenue. Pabota ripu
[IEpEMELICHUN 3apsa B dJeKTpruueckoM notie. LHupkymnsauusa sexropa E. [lorenuman u
Pa3HOCTh  IOTEHIMAJIOB. OJKBUIOTCHUMAIbHBIE IOBEPXHOCTH. CBS3p  MEXKIY
HANPSHKEHHOCTBEO U TIOTEHIIMATIOM.

IIpoBoHUKH B 3JIEKTpUYECKOM IoJie. PacnpeneneHue 3apsaoB Ha MPOBOJHMKE.
OnexkTpoeMKocTb. KoHIeHCaTOp, COEAMHEHUE KOHAECHCATOPOB. DHEPIUs 3apsKEHHOIO
KOHZeHcaTopa. | IOTHOCTE SHEPrUM 2IEKTPUIECKOTO MOJIS.

JIMDIIEKTpUKA B JJIEKTPUYECKOM  TToyie. BekTop momsipu3anuu, BEKTOP
AIIEKTPUYECKOTO CMEIIECHUS M UX CBS3b C HANPSHKEHHOCTBIO JJIEKTPUYECKOIO IOJIA.
Jwuanekrpudeckas BOCIPUMMYHUBOCTD U IPOHULIAEMOCTb.

[TocTosnubIl  3nekTpudeckut  TOK. [ImotHocTe  TOKAa.  CompoTuBiieHHE
NPOBOJIHUKOB. CBEpXNPOBOAMMOCTb. JnekTpoasmxkymias cuina (3C). 3akon Oma s
ydacTka Lend B BeKTOpHOU (nuddepenumansHoit) dopme. 3akon Jlxoyns-JleHia.
PasBerBnennsle anekrpuueckue nenu. [Ipasuna Kupxroda.

DNEKTPUYECKHE TOKU B METAJIJIAX, BAKYyME U Ta3aX. OMHUCCUOHHBIE SIBJICHUS U UX
npuMeHenre. Monusanusa ra3oB. HecamoCTOSTENBHBIN M CAaMOCTOSITENBHBIA Ta30BbIN
paspsan. [1nazma.

Tema 6. Marnetusm.

MarnuntHoe none. @u3nyecKkue BEIMUYUHBI, XapaKTEPU3YIOIUE MarHUTHOE TOJIE.
3akon buo-CaBapa-Jlaraca. 3akoH Awmrmepa. B3aumojeicTBUE 3JIEMEHTOB TOKA.
MarnuTHass MHOYKIMS W HaOpsOKEHHOCTh MArHUTHOTO Mosisl. MarHuTHoe TmoJje
JBIDKYILErOCs 3apsiia, MPSMOJIMHEWHOTO IMPOBOJHUKA C TOKOM, KPYrOBOI'O KOHTYpa,
coneHonsia u Toponna. Cuna JlopeHua. JIBukeHUe 3apsyKEHHBIX YacTHL] B MArHUTHOM
nose. Dpdext Xomna. Hupkynsuus BekTopa MarHUTHOM MHAyKuMU. IloTOoK BekTopa
MarHuTHOM uHAykuuud. Teopema Taycca pans MarmutHoro mnons. Pabora 1o
NIEPEMEILIEHUIO ITPOBOJHUKA U KOHTYPA C TOKOM B MAarHUTHOM MOJIE.
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OnexkrpoMarHuTHas UHIyKuus. 3akoH Papanes. [IpaBuino Jlenma. Toku dDyko.
Camonnaykumst. UHAYKTUBHOCTb KOHTYpa. TOKM IpH pa3MbIKaHUU U 3aMbIKAHUN LIETIH.
TpancdopmaTopbl. DHEPrys MArHUTHOT'O TOJIS.

OnexTpomarautHbele kojebOanus. Konebarensubiit koHTYp. duddepenmmansaoe
ypaBHEHHE COOCTBEHHBIX KOJE€OaHMH B KOHType. 3aTyXalollhe OJIICKTPUYECKHUE
Kosie0aHus. BeIHYKIIEHHbIE 3JIEKTPUYECKHE KOJIeOaHHs B NIOCIIEI0BATEIbHOM KOHTYpE.
Pe3onanc nanpsbxenuit. [Ippumenenune pezonanca B palMOTEXHUKE.

[Tepemennsiii TOK. Ilonmyuyenue nepemeHHoro Toka. IIpoxoxaeHue nepeMeHHoro
TOKa 4epe3 €MKOCTh M HMHIYKTUBHOCTb. BekTopHble auarpamMmbl. 3akoH Oma Juis
NEPEMEHHOT0 TOKa. MOIIHOCTh MEPEMEHHOr0 ToKa. D(PPEeKTUBHbIE 3HAUECHUS TOKA U
HaPSUKEHUS.

OcHoBHBIE MOJNOXKEHUsI Teopun MakcBemia. B3auMOCBSI3b 3JIEKTPUYECKOTO U
MarHuTHoro nojueil. Buxpesoe anektpuueckoe none. Tok cMemenus. [lonnas cucrema
ypaBHeHUI MakcBeiia B MHTErpajibHOM U B TuddepeHImaibHoin hopme.

Tema 7. Onruka. KBanTOBas nprpoa u3myyeHusl.

DNeMEeHThI TEOMETPUUYECKON ONTUKH. 3aKOHBI T€OMETPUUYECKON ONTUKU. 3aKOHBI
NPEJOMJIEHH W OTPAXEHUs CBETOBBIX BOJH. [loHOE BHyTpeHHee OTpakKeHUE.
[Tpunuun ®epma. Tonkue nuH3bl. M300pakeHue MNpeIMETOB C IMOMOUIbIO JIMH3.
Abeppanyy ONTUYECKUX CUCTEM.

OcHOBBI  (poTOMETpHH. DHEPreTHYeCKue BeIM4YMHbI (Qoromerpun. IloTok
U3Ty4YeHHUs. DHEepreThyecKkas: CBETUMOCTh (M3JTy4aTeNbHOCTh). DHEpreThuyecKkas cuja
cBeTa (CWwiia W3IydeHUs). DHEpPreTuyecKkas SPKOCTh (JIy4UCTOCTh). DHEpreTHdecKast
OCBEUICHHOCTH (00Ty4eHHOCTb). CBeTOBbIE BeNIWYMHBI (hoToMeTpur. CBETOBOI MOTOK.
CeetumocTs. ApkocTb. OCBEMIEHHOCTb.

OcHoBbl  BonmHOBOM  ontuku. CBeroBasg  BonHa.  KorepeHTHoCcTs M
MOHOXPOMATHUYHOCTh CBETOBBIX BOJH. MIHTEpdepeHLus cBeTa U METO/1bl HAOIIOACHUS.
Hudpakmus cera. [Ipunamun [olirenca-Openens. Meton 300 @penenst. Jnudpaxims
Openens. [udpakius Dpaynrodepa. Judpaxius Ha MPOCTPAHCTBEHHON pEIIETKE.
®opmyna Byneda-bparros. I[lomspmzamms. I[lormomenne cBera. 3akoH byrepa.
Paccesnue csera. /{ucniepeus ceera.

KBanroBas npupona uznydeHusi. TerioBoe M3IyYEHUE M €ro XapaKTEPUCTUKH.
3akon Kupxrogda. 3akonsl Credana-bonbumana u cmemenuss Buna. ®opmyna Panes-
Jlxunca. @opmyna [lnanka. Cesizp mexay dopmynoi Ilnanka, 3akoHom Credana-
BbonbumMana, hopmynamu Buna u Panes-/xunca. Ontudeckas TUpoOMeETpHsL.

OcHOBBI KBaHTOBOM onTuku. Baemnuit  ¢doroaddexr. 3akon Cronerona.
VYpaBHenue DifHiuTelHa s BHemHero Qgorodddekra. DortoHsl. Macca U UMITYJIbC
dorona. JlaBnenue cBera. Oddexkr Komnrona u ero Tteopus. JlBoHcCTBeHHas
KOPITyCKYJIIPHO-BOJIHOBAs! IPUPO/IA CBETA.

Tema 8. Aromuas u sipepHast puzuka.

OcHoBbl atromMHOU (pm3uku. CTpoeHHe aTtoMa. 3aKOHOMEPHOCTH B aTOMHBIX
cnektpax. Mogenu atoma. [loctynarel bopa. Cnextp atroma Bogoposa o bopy.

DneMEHTBI KBAaHTOBOW MEXAaHHUKHU. KOpPIyCKyJISIpHO-BOJIHOBOM TyaJIn3M CBOMCTB
BenlecrBa. ['mnore3a ne bpoia. BonnoBble cBoiicTBa BeniectBa. COOTHOLIEHUE
HeonpezaeneHHocrtei ['eizenoepra. Bonnosas ¢ynkuus. Ypasuenue [peaunrepa.



DNeMEeHThl COBpPEMEHHOW (M3MKH aTOMOB W MOJEKyJl. ATOM BOJOpoja B
KBaHTOBON MexaHuke. KBaHToBbie umcia. ®epmuonsl U 6030HBL [lpuammm Ilaymm.
[Iepuonnueckas cucrema 3j1eMeHTOB MeHierneena.

ATomHOE sApo. fnepHble MOJENU. 3apsii U Macca aTOMHbIX sifep. M30Tombl.
CruH 1 MarHuTHbBIA MOMEHT siipa. CocTaBHbIE YacTH aTOMHOTO sifpa. Jledekt macchl.
DHeprus CBs3M AApa. Y CcTOMUMBOCTE snep. Ilpupona saepHbix cwil. B3anmopeiictBue
HYKJIOHOB.

PannoakTuBHOCTh. 3aKOH pPAaJIMOAKTHBHOIO pacnaga. SaepHble peakiuu.
[IpaBuna cMmewmenuss. bera-pacnan. Heltpuno. BzauMmorpeBpallleHHsT HYKJIOHOB.
Helitponsl. SnepHble peakiuu. Peakuny neneHus U CUHTE3a.

4.3. Jleknun
N O0bem yacoB
. /;1 Ha3zBaHue TeMbI Ounas | 3aouHasn
dopma dopma
2-U cemecmp
1 | BBenenue 2 -
2 | KunemMaTnka MaTepHalbHOM TOUKH 4 1
3 | KuHemartnka BpamaTeIbHOTO JTBHKEHUS 4 -
4 | Jlnnamuka MarepuaiabHON TOYKH. CHIIBI B TPHPOJIE 6 1
5 | Pabora, MOIIIHOCTB, YHEPTHSA 4 1
6 | /lunaMuKa BpaIlaTeIbHOTO JIBUKCHHUS 6 1
7 | 3aKOoHBI COXpaHEHHUS] B MEXaHUKE 4 -
8 | HemnepumampHBIE CHCTEMBI OTCUETA 4 -
9 | DyieMeHTHI cCienUaIbHONW TEOPUH OTHOCHUTEIBHOCTH 2 -
10 | MexaHuKa >XHIKOCTEN U ra30B 4 -
11 | Mexanuka Koye0aTeIbHOIO JBIKEHUS 4 1
12 | MexaHuueckye BOJHBI 4 -
13 | OCHOBBI MOJICKYJISIPHOH (DHU3UKH 4 1
14 | I'a3oBsIe 3aKk0HEL. M30omporieccsl 4 1
15 | Peanbnbie rasel. YpaBHenue Ban-nep-Baansca 4 -
16 | Crarucruueckas ¢usuka. Pacnpenenenus Makcsema, ['aycca u bonbimana 4 -
17 | IlepBoe 1 BTOpOE HAYAIO TEPMOTMHAMUKHI 4 1
3-1i cemecmp
18 | DnekTpocTaThka 2 1
19 | [IpOoBOJHUKH B AJICKTPUIECKOM TI0JIE 2 -
20 | JIMpIeKTpUKH B JJICKTPUYECKOM IOJIe 2 -
21 | TIoCTOSTHHBIH SIICKTPUIECKUH TOK 2 1
22 | MarauTHOE 10Jie 2 1
23 | Cuia Jlopenna 2
24 | DnekTpoMarHuTHAs MHIYKIHS 2
25 | DnekTpoMarHuTHBIE KOJIeOaHUS 2 -
26 | IlepeMeHHBIH TOK 2 -
27 | OCcHOBHBIE MMOJIOXKEHHSI TeOprK MakcBesuia 2 -
28 | DneMeHTHI TeOMETPHUYECKOM OIITHKU 2 -
29 | OCHOBBI BOJTHOBOH ONTHKH 2 -
30 | KBanToBas nmpupoa U3IyIeHUs 2 1
31 | OcHOBBI KBAHTOBOW ONTHKH 2 -
32 | OCcHOBBI aTOMHO# (hHU3HKH 2 -
33 | AtomHoe s11po. Sl aepHblie MOIeITH 2 -
34 | PagnoakTUBHOCTb. SlnepHbIC peakuuu 2 1
Hroro: 102 14




4.4. TlpakTr4yeckne 3aHATHUS

N O0BbeM yacoB
. /;1 Ha3zBanue TemMbl Ounas | 3aounas
dopma dopma
2-1l cemecmp
1 | KunemaTnka MaTepuagbHON TOUKH 4 1
2 | JluHaMuKa MaTepuabHOW TOUKH 6
3 3aK0H COXpaHEHHS UMITyJIbCa. Y paBHEHUE JBMKEHUS Tella epeMEHHOI 4 1
MAacchl
4 | Pabora. MomHOCTh. DHEprus. 3aK0H COXpPaHEHHUsI YHEPTUU 4 -
5 | /luHaMuKa BpaIIaTeIbHOTO IBUIKECHUS 4 -
6 | MexaHnveckue Koj1e0aHMs U BOJIHBI 4 -
7 | OcHOBBI MOJIEKYJIAPHOH (DU3UKU 4 1
8 | TepmoamHamuKa 4 1
3-1i cemecmp
9 | DnekTpHUecKoe MoJie B BAKYyMe 4 1
10 | AMpneKTpUKH M IPOBOAHKKH B 3JEKTPHUYESCKOM MOJIE 4 -
11 | IToCTOSIHHBIN DJICKTPHIECKUI TOK 4 1
12 | MarHuTHOE 1oJie B BAKYYME U BEIIICCTBE 4 1
13 | DnekTpoMarHuTHAsI HHIYKIHS 4 1
14 | DnexTpoMarHuTHBIEC KosebaHusi U BOJIHBL. [lepeMeHHbIN TOK 2 -
15 | l'eomerpuueckas ¥ BOIHOBast onTuka. PoTomeTpust 4 -
16 | KBaHTOBas mprpoa M3ITydeHHS 4 1
17 | Crpoenue sapa. 3aK0H parioaKTUBHOTO pacmajaa. S nepHble peakuuu 4 1
Hroro: 68 10
4.5. JlabopaTopHbie padoThI
No O0beM yacoB
. /;1 Ha3Banue TeMbl Ounasn |3aouynas
¢popma | popma
2-1l cemecmp
1 | DieMeHThI TeOpUU MOrpeniHocT. PU3NUECKUE BETMYUHEI 2 1
2 | IlpubopHslii cemunap. OnpeeneHue yAeNbHOr0 CONPOTHUBICHHUS MPOBOIHUKA 4 1
3 | Yopyruii HeHTpalIbHBIH yaap mapos 3 -
4 | Mastauk O6epbeka 4 -
5 OmnpeneneHne OTHOIICHUS TETUTOEMKOCTEH Bo3ryxa MetooM Kiremana- 2 -
Hesopma
6 | Onpenenenue ko3dduimenTa BsI3KOCTH KUIKOCTH MeTo1IoM CTOoKCa 2 -
3-ii cemecmp
7 | V3ydyeHne 31eKTpOCTaTHYECKOTO OIS 3 -
8 | Ompenenenune 3JeKTPOSMKOCTH KOHICHCATOPOB 2 2
9 OmpeneneHue TOPU30HTAIEHON COCTaBISAIONICH HATPSHKCHHOCTH MAarHUTHOTO 2 1
noJist 3eMiu
10 | IIpoBepka 3akoHa AMITepa 3 -
11 | Onpenenenne yIeapHOTO 3apsiia DICKTPOHA 3 -
12 Wzyuenne TeMriepaTypHOI 3aBUCIMOCTH 3JIEKTPOCOTIPOTHBIICHHSI METAIJIOB U 4 -
MOJTYITPOBOJHHUKOB
Hroro: 34 5




4.6. CamocTosiTesibHAs padoTa CTYACHTOB

N O0Bbem yacoB
. /;1 Ha3zBanue Tembl Bunx CPC Ounas | 3aouyHasn
¢opma dopma
2-il cemecmp
N3yuenne JIOTIOJTHUTENBHOM 17 52
1 | Mexanuka JUTEpaTypsl MO  JaHHOM  TeMe.
BrinonHeHne JOMAIHErO 3a1aHus
Nzyuenne JTOTIOJTHUTEIIbHOM 14 50
2 | MexaHuKa KUIKOCTEH U Ta30B JIUTEPATYpBl IO  JAHHOM  TeMe.
BrinonHeHne qoMaliHero 3ajaHus
N3yuenne JIOTIOJTHUTEIBHON 14 50
3 | Konebanus 1 BOJHBI JUTEPATYpsl IO  JAaHHOM  TeEMe.
BrinojiHeHNE JOMAIIHETO 3aJaHus
. Nsyuenue JIOIOJIHUATEILHOMI 16 50
4 OCHOBBI MOJICKYJIIPHOU (DM3HKHA U IMTepaTypsl Mo  TamHo#  TeMe.
TEPMOJAUHAMUKH
BrimmosiHeHME JOMANTHETO 3aIaHus
3-u cemecmp
N3yuenue JIOIOJIHUATEILHOMI 16 42
5 | DmekTpudecTBO JUTEepaTypsl 1O  JaHHOM  TeMe.
BrinojiHeHNE JOMAIIHETO 3aJaHus
N3yueHue nONOIHATENBHON 16 41
6 | Marametusm JIUTEPATYPHI 10 JAHHOH TEME.
BrimmosiHeHME JOMANTHETO 3aJaHUs
N3yueHue nONOIHATENBHOU 11 41
7 Orrmika. — Kpantosas  npupona JIUTEPATYPHI IO TAHHOU TeMe.
W3ITy9eHHs
BrinonHeHne JOMAIIHErO 3aJaHUs
Uzyuenne JTOTIOJTHUTEIIbHOM 16 41
8 | AromHas u siaepHas Qu3nKa JUTepaTypsl IO  JaHHOM  TeMme.
BrinonHeHne JoMaIIHero 3aJjaHus
Hroro: 120 367

4.7. KypcoBbie padoThl mo aucumivinie «®usuka» He NMpeAnoJaralTcs
Y4eOHBIM IJIAHOM.

5. O6pa3oBaTejibHbIE TEXHOJIOTHU

[IpenonaBanue MUCHUIIMHBI BEAETCS C MPUMEHEHUEM CJEAYIOIIUX BHUIOB
o0pa30BaTeIbHBIX TEXHOJIOTHH: OOBACHUTEIHHO-WITIOCTPATUBHOTO  OOy4YEHUS
(TEeXHOJIOTHS TOJJICPKUBAIOIIETO OOYYEHUSI, TEXHOJIOTHS TMPOBEACHUS Y4eOHOU
JUCKyCCUM), WH(GOPMAIMOHHBIX TEXHOJIOTHH (MPE3CHTAIMOHHBIE MaTepHalbl),
Pa3BHUBAIONIMX ¥ HHHOBAIIMOHHBIX 00Pa30BaTEIIbHBIX TEXHOJIOTHH.

[IpakTrueckne 3aHATHS TPOBOMATCS C HCIOJIH30BAHUEM Pa3BUBAOIINX,
NPOOJIEMHBIX, TPOEKTHBIX, WHPOPMAIMOHHBIX (MCIOJB30BAaHUE DIICKTPOHHBIX
oOpa3oBaTeIbHBIX  pecypcoB  (RJIEKTPOHHBIM  KOHCIEKT)  00pa30BaTEIbHBIX
TEXHOJIOTUM.
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6. YueOHO-MeTOAMYECKOEe W MPOrpaMMHO-MH(OPMAIMOHHOEe o0ecredeHue
AUCUMILTHHBI:

a) OCHOBHAs JMTepaTrypa:

1. Tpodoumoa T.U. Kypc dusuku: y4ued, mocobue mist By3oB. — M3m. 14-e,
nepepad. u pom. / T.U. Tpobumosa. — M.: M3narensckmii 1ieHTp «Axagemus», 2007.
— 560 c.

2. CasenbeB U.B. Kypc o6reit ¢usuku: yded, mocodue s By3a: B 5 Tomax /
N.B. CapenbeB. — 6-¢ wuzn., crep. — Caunkr-IlerepOypr: Jlanb, 2021. — T.1:
Mexanuka. — 340 c.

3. CapenveB M.B. Kypc ob6mieit pusuku. B 5 tr. T.2. DnexkrpuuectBo u
MarLetusM: YueOHoe nocobue. 5-e uz., ucnp. — CII6.: M3znarensctBo «Jlanby, 2021.
—352c.

4. CasenneB U.B. Kypc o6mieit puzuxu. B 5 11. T. 3. Monekymnspnas ¢pusuka u
TepMOJIMHAMHKA: YueOHoe mocodue. 5-¢ uza., ucnp. — CII6.: M3gatenbctBo «Jlauby,
2021. - 224 c.

5. CaBenbeB U.B. Kypc o6meit ¢msuxku. B 5 tr. T.4. Bomnel. Ontuka:
VYyebHoe nocobue. 5-¢ uza., uctp. — CII6.: UznatensctBo «Jlanwy, 2021. — 256 c.

6. CasenneB U. B. Kypc o6meit ¢usuxku. B 5 t1. T. 5. KBantoBas omnrtuka.
AtomHas puznka. Pusnka TBepaoro renaa. Gusrka aTOMHOTO SApa U AIEMEHTapHBIX
gacTull: YueOHoe nocodue. 5-¢ uza., ucnp. — CII6.: U3narensctBo «Jlanby, 2021. —
384 c.

0) 10MOJIHUTEIbLHAS JIUTepaTypa:

1. ernad A.A., ABopckuit b.M. Kypc puzuku: YuedHoe mocobue st BTy30B.
M.: Breicmas mkona, 2002. — 718 c.

2. UeptoB A.T'., BopoOneB A.A. 3agaunuk no ¢usuke: YuebHoe mocodue. M.
Bricmas mkona, 1981. — 496 c.

3. Bonbkenmreiin B.C. COopHuk 3a1a4 no odmemy kypey ¢usuku. M.: Hayka,
1985. — 384 c.

4. T'onbun JIJI. PykKOoBOACTBO K JTaOOPATOPHBIM 3aHITHUSIM 10 (U3UKE. 2 U3]-
ue. — M.: Hayka, 1973. — 688 c.

B) METOAMYECKUE YKAZAHMS:

1. Xapuenko E.N., Yanenko A.B. Yyebnoe nocodue «Pusnka» B 3-X TOMax.
Tom 1. Mexanuka, MonekynspHas ¢uszuka u tepmoauHamuka / Coct.: E.W.
Xapuenko, A.B. Yanenko. — Jlyranck: U3n-so JIHY um. B.[lans, 2020. — 164 c.
Peructp. Ne 0240 ot 28.04.2020 r.

2. Xapuenko E.U., Yanenko A.B., JlemmrBan E.FO. YueOGHoe mocobue
«Dm3uka» B 3-x Tomax. Tom 2. Dnekrponunamuka. Komebanust u BomHbl / E.N.
Xapuenko, A.B. Yanenko, E.}O. JIpmmurBan — Jlyranck: 'OY BO «JII'Y um. B.
Haisi», 2020. — 171 ¢. Per.Ne 41 YII ot 02.11.2020 r.

3. Xapuenko E.U., Yanenko A.B., K.A. KopcyHoB. YueOHOoe mnocobue
«@usuka» B 3-x tomax. Tom 3. Onrtuka. Pu3uMka aTOMOB M MOJIEKYH. SnepHas
¢usuka / Cocrt.: E.W. Xapuenko, A.B. Hanenko, K.A. KopcynoB — Jlyranck: N3a-Bo
JIT'Y um. B. dans, 2020. — 103 c. Per. Ne 40 VII ot 02.11.2020 r.
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4. Meronuyeckue ykasaHHs K JlaDopaTOpHbIM padOTaM IO JUCUUIUIMHE
«OO0muit puznyeckuii TpakKTUKym» (B 6-TH 4acTax), 4acth 1. «BBenenue B oOmui
dbusnueckuii npaktukym. [IpubopHbIil cemuHap» (IIsl CTYACHTOB HaIpaBICHUS
noaroroBku 03.03.02 ®dwusuka) / Cocr.: E.}O. JIemmrBan, H.B. Copoka — Jlyranck:
Nznp-so JII'Y um. B. [ans, 2021. — 50 c.

5. Meroauueckue yka3zaHus K JIa0OpaTOpHbIM padoTaM IO JAUCLUIUIMHE
«O0mmii  ¢pu3ndyeckuil MpakTUKym» (B 6-TM dyacTsax), dvactb 2. «MexaHuka.
Mexannueckue konebanus u Boauel» / Cocrt.: E.JO. JIemmtBan, A.B. Hanenko, H.B.
Copoka — Jlyranck: Mzn-so JII'Y um. B. Mama, 2021. — 79 c. Per.Ne 0756
01.20.04.2021 .

6. Meroauueckue yka3zaHus K JIa0OpaTOpHBIM paboTaM MO JAUCIUIUIMHE
«OO0mui (usmdyeckud npakTukym» (B 6-TM 4yacTsax), 4yacth 3. «MousekynspHas
busukay (s cTyaeHToB HampasieHus noarotoBku 03.03.02 ®dusuka) / Coct. E.N.
Xapuenko, E.1O. JIsimtean — Jlyranck: U3a-so JII'Y um. B. Jlans, 2022. — 55 c.

/. Mertoanueckue yKazaHusd K JaOOpaTOpHBIM paboTaM MO JUCIHUILINHE
«OO0muit puznyeckuii MpakTUKym» (B 6-TH 4YacTsx), 4acTh 4. «DIEKTPUUYECTBO U
MarHeTusm» (st cTyaeHToB HampaieHus noarotoBku 03.03.02 dwuszuka) / Cocr.
E.N. Xapuenko, C.A. Kamenes — JIyranck: U3a-so JII'Y um. B. [lams, 2022. — 84 c.

8. Meroanueckue ykKazaHusg K Ja0OpaTOpHBIM paboTaM MO JUCITUILINHE
«OOmui  puznyeckuii MmpakTuKym» (B 6-TH yacTAx), 4actb 5 «Onrtuka» (mns
cTyaeHToB HamnpasieHuss noarotoBku 03.03.02 ®dwusuka) / Coct. E.M. Xapuenko,
A.B. Yanenko — Jlyranck: MU3n-so JII'Y um. B. Hans, 2022. — 60 c. Per.Ne 0712 ot
11.02.2022 r.

9. Meroauueckne yka3zaHusd K JIa0OpaTOpHBIM paboTaM MO JAUCIUIUIMHE
«OO0muit Gpuznueckuii mpakTUKym» (B 6-TH 4acTsaX), 4acTh 6. «Pusuka atoma» (ams
cTyneHToB Hampasienus: nmoarotoBku 03.03.02 dwusuka) / Coct. E.M. Xapuenko,
C.A. Kamenes — Jlyraunck: U3a-so JII'Y um. B. [lans, 2022. — 25 c.

10. Meroanueckue yka3aHHs K CaMOCTOATEIbHOW paboTe MO AMCUMILIMHE
«Dmsuka» / Coct. E.1O. JIemmrBan, A.B. Yanenko. — Jlyranck: U3a-so JII'Y um. B.
Hans, 2023 — 90 c.

11. Meroanueckue yka3zaHHUs K MPAKTHUECKUM 3aHATUAM [0 JUCLMIUIMHE
«Duzuka» (B 2-x yacTax), yacth 1 «Mexanuka. MonexkynspHas ¢usuka» / Cocr.:
C.A. Kamenes, B.A. I'peuxa. — Jlyranck: U3n-so JII'Y um. B. [Jans, 2020. — 188 c.

12. Meroauyeckue yka3zaHUs K MPAKTHUECKUM 3aHATHUAM [0 JUCLMIUIMHE
«Dusznkay (B 2-X 4acTsX), 4aCTh 2 «DJIEKTPUIECTBO U MarHeTu3M. OnTuka. AToMHas
u siaepHas gusuka» / Coct.: C.A. Kamenes, B.A. I'peuka. — Jlyranck: U3g-so JII'Y
uMm. B. Mansa, 2021. — 194 c.

r) UuTepHeT-pecypcesl:

eMunucrepcTBO oOpa3zoBaHuss W Hayku Poccuiickoii ®enepauun —
http://MuHoOpHaYKH.pd/

eDenepasibHas ciyx0a 1o HaA30py B cdepe 00pa3oBaHHs W HAYKH —
http://obrnadzor.gov.ru/

eMunuctepcTBo 00pazoBanus u Hayku Jlyranckoit Hapomgnoit PecriyOnuku —
https://minobr.su

eHaposusrii coBet JIyranckoit Haponnoit Pecryonuku — https://nsinr.su
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ellopran denepanbHbIX TOCYIAPCTBEHHBIX 00Pa30BATEIbHBIX CTAHIAPTOB
BhICIIET0 0Opa3oBanus — http://fgosvo.ru

e OeniepanbHblil mopran «Poccuiickoe oopazoBanue» — http://www.edu.ru/

ellnpopmanonnas cucrema «EqumHOE OKHO JocTymna K 0Opa3oBaTebHBIM
pecypcamy» — http://window.edu.ru/

eDenepasibHBIA  TIEHTP HHGPOPMAIMOHHO-00PA30BaTEIbHBIX PECYPCOB  —
http://fcior.edu.ru/

DJIeKTPOHHBIE OUOJIMOTEYHbIE CHCTEMBI U PECYPChI

®DJIeKTPOHHO-OMOMMoTeuHass  cucreMa  «KOHCYJIbTaHT — CTyJAEHTa»  —
http://www.studentlibrary.ru/cgi—bin/mb4x

© JJICKTPOHHO-OMOIMOTEeUHAS cucreMa «StudMed.ru» —
https://www.studmed.ru

e JJeKTpoHHBIN KaTanor HayuHo-texuuueckoi o6uonuorexu FOPTTIY (HITA) —
https://libweb.srspu.ru/MegaProWeb/\Web

eO6pa3oBarenpHas miatdhopma KOpaiiT — https://urait.ru/register

eHayunas AIICKTPOHHAS oubimoTeka eLibrary —
https://www.elibrary.ru/defaultx.asp

NudpopmanuoHHblil pecypc 0M0JIHOTEeKH 00pPa30BaTEIbHOI OPraHN3aAlMU
eHayunas 6ubmuoreka nmenu A. H. Konsiea — http://biblio.dahluniver.ru/

1. MarepuaibHO-TEXHHUYECKOE 7| NMPOrpaMMHoOe o0ecnieueHue

AUCUMILTHHBI

OcBoeHnne aUCUMUIUIMHBI  «Du3uKa»  MOpearnojaraer MCHOJIb30BaHUE
aKaJeMHYECKUX ayJUTOPUM U y4eOHBIX JabopaTOpui, COOTBETCTBYIOIIUX
JEUCTBYIOIIMM CAHUTAPHBIM U MPOTUBOIOKAPHBIM MPAaBUJIAaM U HOPMaM.

[Ipouee: pabouee mecTo mpemnojaBaTelis, OCHANIEHHOE KOMIBIOTEPOM C
noctynoM B MHTEpHeT.
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IIporpammuoe o0ecneyenue:

DYyHKINOHAIBHOE
Ha3HaYeHH e

BecniaTHoe
MPOrpaMMHoOe
odecrneyeHue

CcebLIku

OducHbIi TakeT

Libre Office 6.3.1

https://www.libreoffice.org/
https://ru.wikipedia.org/wiki/LibreOffice

OrnepalrmoHHas cucTeMa

UBUNTU 19.04

https://ubuntu.com/
https://ru.wikipedia.org/wiki/Ubuntu

Bpaysep

Firefox Mozilla

http://www.mozilla.org/ru/firefox/fx

Bpayzep

Opera

http://www.opera.com

ITo4uTOBBIN KIIMEHT

Mozilla Thunderbird

http://www.mozilla.org/ru/thunderbird

daiin-MeHeKep

Far Manager

http://www.farmanager.com/download.php

ApxuBarop

7Zip

http://www.7—zip.org/

I'padmaeckwmii pegakTop

GIMP (GNU Image

http://www.gimp.org/

Manipulation http://gimp.ru/viewpage.php?page id=8
Program) http://ru.wikipedia.org/wiki/GIMP
Penakrop PDF PDFCreator http://www.pdfforge.org/pdfcreator
Aymuoruteiiep VLC http://www.videolan.org/vic/
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8. OueHouHbIe cpeacTBA MO AUCHUILTIMHE

[lepeuenbp KOMIETEHIMI (JIIEMEHTOB KOMIIETEHIUM),

IHacoopt

«Duzukay

OLCHOYHbBIX CPEACTB 110 yqeﬁﬂoﬁ AUCHUIIJINHE

pe3yabTaTe OCBOCHUS YUeOHOM JUCHUIUIUHBI (MOAYJISA) WU MPAKTUKU

(bopMHpyEMBIX B

WNupukatopsl
N Jrarbl
No Kon } CDopMmepOBKav JIOCTHUKEHUN KOHTpOJIpreMHe TEMBbI (bopMHpoBaHHs
[/qy | KOHTPOIMPYEMOi | KOHTPOIMPYEMOH | KOMITETEHIUH Eno y4eOHOU AMCIUIUIAHBI, (cemectp
KOMIICTCHIIUU KOMIICTCHIIUU peanuzyemMon MIPAKTHKH
W3yYEHUs)
JIACITUTIINHE)
1 | VK-1. Criocoben YK-1.1, Tema 1. Mexanuka. 2
OCYIIIECTBJIATh VK-1.2. Tema 2. MexaHuka 2
TOKCK, JKHMIKOCTEH U Ia30B.
KPUTHUYECKUU Tema 3. Konebanus u 2
aHaJl3 U CUHTE3 BOJIHBI.
UHQOPMaIH, Tema 4. OcHOBBI 2
IIPUMEHATh MOJIEKYISIPHOH (DH3UKU 1
CUCTEMHBIN IIoaxon TEPMOJNHAMUKH.
JUISL peteHust Tema 5. DnekTpru4ecTBo. 3
HOCTaBICHHBIX Tema 6. Marnetusm. 3
sanad Tema 7. Onrrka. 3
KsanToBas npupona
W3ITyYCHUSI.
Tema 8. AtomHas u 3
snepHasi przuka.
IToxa3aTean u KPHUTECPHUH OLICHUBAHUA KOMHeTeHHHﬁ, OIIMCaHMuE IIKAJ
OIICHUBAHUA
Ne Kog Kontponupyemsleg HaumenoBanue
i KOHTPOIUPYEMOH [lepeueHs maHUpPyEeMBIX PE3yIbTATOB TEeMBI y9eOHOH OIIEHOYHOTO
KOMIICTCHIIUH JICITUTITHHEI cpescTBa
1. | VK-1 3HaTh: OCHOBHbIE 3aKoHbl (usuku u | Temsr 1-8 Bompocst
IpaHUIbl WX TPUMEHUMOCTH, OCHOBHBIC 9K3aMEHAIMOHHBIX
YK-1.1, BEJIMYUHBl M (pU3MUECKne KOHCTAHTHI, HX pabor,
YK-1.2. OTIpeJIeNICHHE, CMBICH, CTIOCOOBI ¥ €MHUIIBI KOHTPOJIbHBIC
WX U3MEPCHUsS; HAa3HAUCHUE U IMPHUHIIMIIBI paboTsl.

EUCTBUS BaXKHEUIIINX ¢u3nIecKux
IprOOpOB.

VYMmerTh: yKa3arh, KaKue 3aKOHBI
OIKCHIBAIOT JIaHHOE siBIIcHHE Win d(hdeKT;
HCTOJIKOBBIBATD CMBICIT ¢u3nIecKx
BEJIMYMH W IIOHATUM,  3alMChIBAaTh

ypaBHEHHUSI I (DU3MYECKUX BEIUYUH B
cucreme CU; paborares c mpubopamu u
obopymoBaHUEM COBpPEeMEHHOU
¢dusnueckoil nabopaTopum; HCIOIH30BATH

pa3auyYHbIC METOJIUKH (uznIecKux
M3MEPCHUH u 00paboTKH
OKCIICPUMCEHTAJIBHBIX JAaHHBIX
TEXHUYECKUX TPOOIIEM.

BnameTh:  HaBBIKAMH  WCIOJIb30BaHUS

OCHOBHBIX 00me(OU3NIeCKUX 3aKOHOB U
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MPUHIUIIOB B Ba)KHEHIINX MPAKTHUECKUX
MPWIOKEHUSX; METOHOJIOTHEH pelIeHus
3a/la4 BCeX pas3zenoB oOmend ¢u3uku, B
TOM YHCIE 3aAad, IJIs PeIIeHHs] KOTOPBIX
HEOOXOMMMBI ~ 3HAHUS M3  PA3IUYHBIX
paszenoB JMCIUIUINHEI, METOJJaMHU
(GHU3UKO-MaTEeMaTHUECKOTO  aHAIM3a Ul
peuieHuss  eCTeCTBEHHOHAYYHBIX — 3ajad,

¢uzugeckoro MOJIEJIUPOBAHNUS B
WH)XCHEPHOW TpakTuke; o0paboTku U
HMHTEPIPETUPOBAHUSL pe3yNbTaToB
9KCIIEPUMEHTA.

@oHIBbI OLIEHOYHBIX CPEICTB MO AUCHUIINHE «DU3NKa»
Bonpochbl K KOHTPOJBLHBIM padoTam:
TecTbl
2 cemecmp

1. MarepuanbHast TOUYKa ABMKETCA BAOJIb OcM OX, 3aBUCUMOCTb KOOPAWHATHI X OT

BpeMeHM t umeer BUA X = 3+2t+05t2. OnpenenuTte 3HAYEHUE CKOPOCTH TOUYKHU B

MOMEHT BpeMeHH t=2 C.
A)4wm/c; b)4,5wm/c; B)Swm/c; TN) 3,5 wm/c.

2. 3a 3 cexyHAbl CKOPOCTh PAaBHOMEPHO BhIpocia ¢ 3 km/4 10 39 km/4. Onpenenursb
YCKOpEHHE.
A) 12 xm/u?; B) 3,33 m/c%; B) 12 m/c%; 1) 0,3 m/c?.

3. OnpenenuTh yriioByr CKOPOCTh TOYKH PABHOMEPHO BPAIIAIOIICHCS CO CKOPOCTHIO
v=0,5 m/c o okpyxkHOCTH pamguyca R=25 cMm.
A) 0,5 pan/c; B)2pan/c; B) 0,02 pan/c; I')5 pan/c.

4. Ha marepuanbHyI0 TOYKY JIEUCTBYIOT JIB€ B3aMMHO NEPHEHIUKYJSIPHBIE CHJIBI
0,3 H u 0,4 H. PesyapTupytomas cuiia 1eicTBUS paBHA...
A)0,1H; B)0,7H; B)0,5H; I)-0,1H.

5. C kakoW CHJIOM HY)XKHO JCHCTBOBAaTh Ha TEJIO Maccod M=3 Kr, 4TO OBl OHO

JBUTAJIOCH C TOCTOSHHBIM ycKopeHneM a=1,5 m/c??
A)9H; B)2H; B)0,5H; I')4,5H.

6. K mpyxwune, pactaaytoil Ha 3 cM mpuioxkeHa cwia 39 H. Haiitu xéctkocTh
Py KUHBI.
A)1,3H; Bb)1300H; B)117H; I') 1,17 H.

7. Yemy paBHa KUHETHYECKAsI SHEPIHs I1apa Maccol 4 Kr, 00J1a/1af0IIero UMITyJIbCOM
12 xkr-m/c?
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A)36 Ix; b)24 Ix; B) 18 Ix; I') 6 JIx.

8. HaiiTu MOMEHT MHEpLIUU MaTepUaIbHON TOYKH C Macco M=9 kr, ynanéHHO# OT
OCH BpallleHus Ha paccTosHue =9 cwm.
A) 729 kr-m?; B) 81 kr-m?; B) 0,073 kr-m?;, T') 1 k-2

9. MomeHT uHepuuu Koneca 5 kr-m?. Kakoli MOMEHT CHJI IPHIJIOKEH K KOJECY,
BpalIaloUieMycs ¢ YIIoBbIM yckoperueM ¢=0,02 pan/c??
A)0,4H-Mm; B)0,5H-M; B)0,004 H-™m; I')0,1 Hwm.

10. OmnpenenuTs MOMEHT HMMIYJIbCa Tela € MOMEHTOM HHEpUuH J=2 KI-M?,
BPAILAIOIIErocst C YIIOBOH CKOPOCThIO =8 paz/c.
A) 16 xr-m?%/c; B) 4 xr-m?/c; B) 0,25 kr-m?/c; T) 1 kr-m?/c.

11. Ckounbko moiiekyn B 1000 moiib BemecTBa?
A) 6,02:10%; B) 10% B) 6,02:10%; T') 100.

12. CxonpKo KOIMYeCTBa BelecTBa B 32 rpammax kuciopoja O2?
A) 0,001 monb; B) 2 monb; B) 32 monb; I') 1 mosb.

13. Onpeaenuts MossipHyI0 Maccy HzSOa.
A) 78:103kr/mons; B) 98:10° kr/mons; B) 98 kr/mons; I') 50-107 kr/moisb.

14. Beipasuts Temneparypy 27 °C B eqununax uzmepenusi CHU.
A)273K; b)117°C; B)300K; I')27°C.

15. Kak wW3MEHUTCS MaBJICHHE HCATHHOTO Ta3a, HAXOJSIIETOCS B TEPMETHYHOUN
eMKOCTH Mpu nobiiennu temmnepatypst ¢ 300 K no 450 K?

A) BoIpactert B 1,5 paza; b) nonusutcsa B 1,5 pasa;

B) Beipacter Ha 150 Ila; I') monusutcs Ha 150 Ila.

16. Kak u3MeHHUTCS JaBJICHUE WCAbHOTO Ta3a MPpH YBEJIMUYECHUH KOHIICHTPAIUH B 3
pasa U CHUKEHUU TEPMOJMHAMHUYECKON TEMITEPATYPHI B 2 paza?

A) ymensmmres B 1,5 paza; b) yBenuuutcs B 1,5 pasa,

B) yBenuuurcs B 6 pa3; ') ymeHbmurcs B 6 pas.

17. Kakas paboTa COBEpIIAETCS MAEATBHBIM Ta30M IIPH PACIIMPEHHH OT 2 M° 10 7 M3

u rioctossHHoM aasiieHuu 100kI1a?
A) 500 x/Ixx; b) 20 x/Ix; B) 50 mx/x; I') 0,02 xJIx.

18. UneansHOMY ra3zy cooOmmim KoaudecTBo TertoTel Q=5 k/[x. Kak m3menurcs
€ro BHYTPEHHSISI SHEPTUsl OH COBEpLIUT padoty A=3 k/[x?

A) yBenuuutes Ha 2 k/Ix; b) ymenpmmTes Ha 2 kJx;

B) yBenuuurcs Ha 8 k/[x; I') ymenbmutcs Ha 8 kJ[x.
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19. Onpeaenuth K.I1.J. TIPOIIecca, €CIIM ra3 MOJIyIuI OT HarpeBaTels KOJIMIEeCTBO
termnoThl 9 kK, a oxnagurento nepeaan 6 kJx.
A) 1/4; B)2/3; B)1/2; TI')1/3.

20. KakoBa Temnepatypa oxnagutens npu nukie Kapro, ecnm k.m.j. mukia 0,2, a
temneparypa Harpesarens 400 K?
A)333K; b)80K; B)320K; I')480K.

3 cemecmp

1. Kak wu3MeHHTCS cuja B3aUMOJCHCTBUA JBYX TOYEYHBIX 3apsijioB, €CIld
AIIEKTPUUYECKHUIM 3apsii KaXJO0ro YBEJIUMYUTh B 3 pa3a, OJHOBPEMEHHO YBEIUYUB
paccTosIHUE MEXy HUMHU B 3 paza?

A) He u3menurcs; b) yBenuuutcs B 3 pasa;

B) ymenbmutcs B 3 pa3a; [') yBenuuurcs B 9 pas.

2. KakoBa HaIlpsyKEHHOCTh JJIEKTPUYECKOTO IIOJISI, €CIIM Ha TOYEYHBIA 3apsn
BennuuHbl 0,2 K nerictByer cuna 100 H?
A) 20 B/m; B) 500 B/m; B) 0,002 B/m; T') 20 B.

3. Uemy paBeH MOTEHIIUAJ AJIEKTPUUECKOTO TOJIsI B TOUKE, B KOTOPOU DJIEKTPUUECKUM
3apsia BenmunHou 0,03 Ko o6nagaet sneprueit 0,18 1x?
A)15B; b)0,054B; B)21B; I')6B.

4. HailTu 31€KTpOEMKOCTh JBYX KOHJAEHCATOPOB, EMKOCThIO 3 MK®D, COe IMHEHHBIX

TOCJICIOBATEIIBHO.
A) 0,67 Mx®; B) 6 Mx®; B) 3 Mxd; I) 1,5 Mx®.

5. Haiitu 3JIeKTPOEMKOCTh IBYX KOHJIEHCATOPOB, EMKOCTBIO 3 MK®D, COETMHEHHBIX
NapajuIeNIbHO.
A) 3 Mr®; Bb) 1,5 mxd; B) 6 Mx®; I') 0,67 MxD.

6. B ogHOpoaHOE AneKkTpuueckoe nojie ¢ HanpsbkeHHocTh £E=1800 B/M momectuiiu
JTUAJIEKTPUK € JUDJICKTPUYECKOW MPOHHIIAEMOCThIO £=6. KakoBa HampsiKEHHOCTh
MOJIsI BHYTPH JAUDJICKTPUKA?

A) 300 B/m; B)50B/m; B) 150 B/m; T') 1080 B/m.

7. Kakoii 3apsi 1OKEH MIPOUTH Yepe3 MONEPEUHOE CEUCHHUE TPOBOIHMKA 3a |

MUHYTY, YTOOBI TOK ObLT paBeH 60MKA?
A)10°Kn; B) 60-10°Kn; B) 10°Ki; T) 3,610 Ku.

8. Kakoii Tok moteuet uepe3 pesuctop conporusienneMm R=2500 Om npu pasHocTu
MIOTEHLIUAJIOB Ha ero KoHuax 10B?
A)250 A; Bb)250mA; B)4mA; T)4A.
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9. Kakas sHeprus BolaesieTcs B IPOBOHUKE ¢ conpoTuBieHneM 300 Om 3a
MOJIMUHYTHI 1pU npoTekanuu Toka 200 MA?

A) 6 [Ix; b) 1800 Ix; B) 360 Ix; I') 9 x/Ix.

10. IBa pe3ucropa, conpotupiecHrueM 2 OM Kaxk/Iblil, COeIMHEHBI MapalIeIbHO.
KakoBoO conpoTHBIIEHHE TAKOTO COEAUHEHUS?
A)40Mm; B)10M; B)20wm; T')3 Owm.

11. DnextpoH (3apsaz -1,6:101°Ki) Bneren co ckopocTbio V=5 M/C B 0JHOPOIHOE
mMarHuTHoe nosie B=300 MxTn neprnieHaIuKynsipHO TUHASIM UHAYKIHHU. ONpenenTh

3HAYCHUC CUJIBI, IIeI\/iCTBYIOIHGf/II Ha IIPOTOH B MAaIrHUTHOM IIO0JIC.
A)2,410°H; B)24102H; B)2,410%H; T)0H.

12. Kak n3meHuTCs cuia JeiCTBHUSI OJHOPOAHOTO MATHUTHOTO MOJIS HA 3JIEKTPOH,
€CJIM YTOJI MEXY CKOPOCTBIO 3JIEKTPOHA U BEKTOPOM MarHUTHOW MHTyKLIUN
u3MeHuTh oT 30° 10 90°7?

A) yBenuuuted B 2 paza; b) ymenbiutes B 2 pasa;

B) yBenuuures B 3 pa3a; 1) ymensimmres B 3 pasa.

13. Onpenenute BepHOE HampaBieHue cuiibl JIopeHiia 1 OTpUIaTeIbHOTO 3apsia.

v v v v
q B q B B F F, B
©—> X > q -t
Fvl FI
A b B r

14. Onpeaenuts BEpHOE HAMIPABICHHUE JIMHUI MHIYKIIUA MArHUTHOTO TOJIS
MPSMOJIMHEMHOTO TTPOBOITHUKA C TOKOM.

pT AT AT At
——8 s IoE g —

15. Kak u3MEHHUTCSI UHIYKIUS MAarHUTHOTO TOJIS, CO31aBA€MOI0 OECKOHEYHO
JUIMHHBIM [TPOBOJIHUKOM, €CJIM CHIIy TOKa YBEJIMYUTH B 1,5 pa3a, a TOUKy
HAOJI0ICHNUS YJAIUTh HA paccTosHUE B 3 pa3a Oosbiuee?

A) ymenbiuTes B 2 pa3a; b) yBenuuutes B 2 pasa;

B) ne uamenurcs; I') ymenbmutes B 1,5 pasa.

16. Eciu cuity ToKa B IBYX IapajuielIbHBIX MTPOBOAAX YBEJIUYUTDH BABOE, a
paccTosiHUE MEX1y HUMHU YMEHBIIUTH B 3 pa3a, TO CUJjia X B3aUMOJICHCTBHUSL. ..
A) yBenunuutcs B 12 pa3; b) yBenuuurcs B 6 pas;

B) ymensmmutcs B 6 pa3; [') ymensiutcs B 12 pas.
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17. Inockuii kKoHTYyp miomanso S=200 cM? HaXOANUTCA B OCTOSHHOM OJHOPOIHOM
MarHuTHOM MoJjie ¢ uaaykuuei B=0,3 T Tak, 4To JUHUM MarHUTHON MHIYKIIUU
MPOHU3BIBAIOT IJIOWIAIb O] yTiioM 60° kK HOpManu KoHTypa. OnpeaennTs MOTOK

MarHUTHOM MHAYKIHUHU Y€Pe3 KOHTYP.
A) 0,03 B6; b)0,3B6; B)30B6; I')3 mBOG.

18. Kak n3mMeHUTCs NOTOK MArHUTHOM MHAYKIIMH Y€pe3 KPYTJIblil INIOCKUIA KOHTYD,
€CJIM MarHUTHAas UHIYKUWA YMEHbIIUTCS B 3 paza?

A) yBenuuures B 3 pa3a); b) ymenemwmres B 1,5 pas;

B) ymensmutes B 9 pa3; [') ymensmmTes B 3 pasa.

19. MarHuTHBIN MOTOK Yepe3 MPOBOASIINN KOHTYP U3MEHSETCS] pABHOMEPHO TaK, UTO
3a 5 munyT Bo3poc ¢ 0 B6 o 10 B6. Onpenenuts 3/C B KOHTYpE.
A)0,5B; b)2B; B)0,03B; I')50B.

20. ITpoBopsinas paMka IIOWAAb60 S=9 cM? Bpamaercs ¢ yriaoBol CKOPOCTBI0 =6
¢! B omHOpOAHOM MaruuTHOM 1oJ1e ¢ B=0,45 Ti. Onpenenurs MaKCUMalbHOE
3HaueHue J/[C B pamke.

A) 2,43 MmB; b)3kB; B)67,5mkB; I') 83 B.

21. KakoBa m3nyuarenbHOCTh R™ abcomoTHO uepHOro Tena npu remmneparype 20 °C?
A) 9 MBt/M?; B) 418 Br/M%;, B) 1,7-10° Br/m?;, T') 1 MxB1/M2.

22. Kak U3MEHHUTCS U3Ty4aTeIbHOCTh a0COJIFOTHO YEPHOTO TeJa, €CJIU TeMIlepaTypa ¢
300 K yBennuunacek Ha 300 K?

A) yBenuuutcd B 4 paza; b) yBenuuutcs B 2 pasa;

B) yBenuuutcs B 16 pa3; I') He uameHuTcs

23. KakoBa JyTiHa BOJIHBI, HA KOTOPYIO MPUXOIUTCS MAaKCUMYM SHEPTHH H3JTyYCHUS
a0COJIFOTHO YE€pHOTO TeJa npu Temmneparype 36,6 °C?
A) 9,37 mxm; B) 79,23 mxm; B) 0,63 mxMm; I') 0,48 MkM.

24. OnpenenuTh Maccy (GOTOHA U3TYUCHHUS C TMHOU BOJTHBI 550 HM.
A)9,1-10% kr; B) 1,67-10% kr; B)4,02-10% kr; T) 6,67-10 kr.

25. KakoBa paboTa BbIXOJIa 3JIEKTPOHOB U3 MeTaa, eciid (oTodPpdheKT HaunHaeTcs

npu yactoTe usnydenus 5,28-10% 'y u Beime?
A)3,5:10% [bx; B) 1,6:10% [, B) 4,0-107° Jlac; T) 4,7-10 [l

26. CormacHo mocTynaraMm bopa, OmpeneaMTs MOMEHT HMITyJIbCa 3JIEKTPOHA HA
crauoHapHoi opoure ¢ N=3. [locrosnnas [Tnanka i=1,05-10"%* Ix-c.
A)3,15:103 Jix-c; B) 1,05-10% Jikc; B) 2,110 Tik-c; ) 4,2-10% Jhc-c.

27. Snpo 4Be’ umeer. ..
A) 4 nelitpona u 7 npotoHoB; b) 4 HeliTpoHa u 3 MpoTOHAa;
B) 4 npotona u 7 neittponos; I') 4 npotoHa u 3 HeWTpoHa.
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28. UeMy paBHO CpelHEE BpeMs )KU3HH T PAJIAMOAKTHUBHOTO SIPa, €CIIA MOCTOSTHHAS
PaJIMOaKTUBHOIO pacnana pasHa 1 al?
A)0,28:10%¢; B)60c; B)3600c; INlc.

29. Kak u3MEHUTCS aKTUBHOCTH M30TOIA C TIOCTOSSHHOW PaJIMOAKTHBHOTO paciiaja
A=1 mun! 3a Bpems t=41,6 ¢?

A) yMEHBIIUTCS TOYTH 110 HYJs; B) ymenwimtes B 1,4 pasa;

B) ymenbmmrcs B 1,17-10 paza; I') ymenbmmTes B 2 pasa.

30. B pesynsrare saeproii peakmun 7N'*+He*—X+1H! o6pasosanoce smpo X.
CKOIILKO HYKJIOHOB BXOJHT B COCTaB sapa X?

A)17; B)8; B)9; T)0.

Kpurepuu n mkaJjia oueHuBaHMS 10 OLEHOYHOMY cpeacTBy «TecTbDy

[Ixana OLICHUBAHUSA Kpurepuii onenuBanus
(nHTEpBa) OAJLIOB)
5 KoHnTponbHas paboTa BBINOHEHA HA BEICOKOM YPOBHE (TIpaBUIIBHEIC
otBeThl fansl Ha 90-100% Bompocos/3amay)
4 KonTponbHas paboTa BIIIOIIHEHA HA CPETHEM YPOBHE (ITPaBHIIbHBIC
OTBeTHI JIaHbl Ha 75-89% Bompocos/3amay)
3 KoHTponbHas paboTa BBINOHEHA HA HU3KOM YPOBHE (IIPaBUIIBHBIE OTBETHI
nanel Ha 50-74% BompocoB/3anay)
2 KonTponbsHas paboTa BBIIIOJHEHA HA HEYJIOBJIETBOPUTEIHLHOM YPOBHE
(npaBUIIbHBIE OTBETHI IaHBI MeHee yeM Ha 50%)

OueHouHbIe CPeACTBA IS IPOMEKYTOUYHOM aTTecTAlNH (IK3aMeH)
Teopernueckune BONpPOCHI
2 cemecmp

. Cucrema otcuera. Tpaexropus. [1yTe. [lepemerenue.
. Cxkopoctb. Yckopenue. TaHreHImaabHOEe U HOPMAJIbHOE YCKOPEHHUE.
. Kunemartuka u xapakTepuCTUKU BpaIlaTeIbHOTO JIBUKEHUSI.
. 3akonsl HeroTona. Cuna. Umnynsc. Macca.
. Cuiibl B mpupoe. Bubl B3auMoaeicTBus.
. 3aKOH COXpAaHEHHUS UMITYJIbCA.
. JIBM>KEHHE Tena NepeMEHHON MacChl.
. KoncepBaTtuBHbie cuiibl. PaGoTa. MoIHOCTD.
. Kunernueckas sueprus. lloreHumansHas sHeprus.
10. 3akoH coxpaHEHUs YHEPTUH.
11. IenTp macc. JIBuxkeHHE IIEHTpa MacC TBEPJIOrO Tea.
12. MomenT unepruu. Teopema IlITelinepa.
13. Kuneruueckas sHeprus BpaeHus.
14. MomeHT cuiibl. MOMEHT UMITyJIbCa.

©OCoo~No Uk, WDN R
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15. Pabota npu Bpamienuu Tesna. OCHOBHOE YpaBHEHHE TUHAMUKHU
BpalaTEIbHOIO JIBUKEHUSI.

16. 3akoH coxpaHEeHHUsI MOMEHTa UMITYJIbCA.

17. TIlpeobpazoBanus ["amunes. [Toctymnarsr CTO.

18. IIpeobpazoBanus Jlopenma. CneactBus u3 npeodpazoBanuii Jlopenna.

19. HeunepuuanabHble CUCTEMBI OTCYETA.

20. Konebarenpubiii mpornecc. ['apMonnueckne koiaebanus. Y paBHEHNE
rapMOHUYECKUX KoJieOaHUl. XapaKTepUCTUKH KoJIeOaHU M.

21. YpaBHeHHeE 3aTyXalolUX KOJeOaHUl U ero pelieHue.

22. YpaBHEHHE BbIHYXICHHBIX KoJieOaHul U ero penieHue. PezoHaxc.

23. IlpyxunHbIi MasTHUK. U3ndecKuil MasTHUK. MaTeMaTHYECKUil MasTHHK.

24. CnoxeHre rapMOHUYECKUX KOJICOaHUH.

25. Mexanudeckue BOJHBIL. YpaBHEHHE O€ryliei BOJIHBI. AMIUIMTY/a, 4acToTa,
JUTMHA BOJIHBI, (Pa3oBasi CKOPOCTh BOJTHBI. BOITHOBOE ypaBHEHUE.

26. [Mpunnun cyneprio3unyu BosiH. HTepdepermms BoH. CTos4re BOJIHBIL.

27. 3BykoBbie BoHBL. Db dekT Jommepa. Yiprpassyk. Muppa3ByK.

28. Cuma Apxumena. Y cioBue miaBaHusl TEl.

29. YpaBHeHHEe Hepa3pbIBHOCTU CTpyH. YpaBHeHue beprymmm. JlamunapHoe u
TypOyneHTHoe TeueHue. Yucno Pelinonbaca.

30. OcHOBHBIE TIONOXKEHHUSI MOJEKyJIsipHO-kKuHeTndeckoir Teopun (MKT).
OCHOBHBIC MTOHATHS U OMPEICICHUS MOJICKYJISIPHOU (PU3HKHU.

31. Uneanbupiii Ta3. CBoiCcTBA wuACANTBHOTO Ta3a. TepMOIUHAMUYECKHE
napameTpbl COCTOSIHHUS.

32. OcuoBuoe ypaBHenue MKT (VYpaBuenue Kiraysuyca). VYpaBHeHHe
COCTOsIHUA ueanbHoro raza (Ypasuenue MeneneeBa-Knaneiipona).

33. H3ompoiiecchl, 3aKOHBI H30IIPOLIECCOB. P-V ITUarpaMmbl U30MPOIIECCOB.

34. YpaBHenue Ban-nep-Baanbca. [lonpaBku ypaBHenusi Ban-nep-Baanbca u
ux pusnuecknii cMmpicia. M3orepmel Ban-nep-Baanbca.

35. Pactipenenenne MakcBema.  XapakTepHBIE CKOPOCTH  PaCIpeeIICHUS
Makcsena.

36. Pactipenenenue bonsiimana. bapomerpuueckas ¢popmya.

37. SIBnenust mepeHoca B TEPMOJMHAMHYECKH HEPAaBHOBECHBIX CHCTEMaXx.
TennonpoBonHocTs. duddysus. Ba3kocTs.

38. Uucno  cremeHeid  cBOOOABI  MOJIEKYJbl.  BHyTpeHHsis  sHeprus
TEPMOJIMHAMUYECKOW CUCTEMBI. 3aKOH PaBHOPACHIPEEICHUS SHEPTHH IO CTENEHSIM
CBOOO/IEI.

39. Pabora, coBepiraemasi CUCTEMON Mpu U3MeHEHUU o0bema. OmnpeseneHue
paboThI, COBEpIIAEMOI TEPMOAMHAMUYECKON CUCTEMOM MPHU U30IpoIieccax.

40. [lepoe Hauanmo tepMmoauHamuku. CreacTBus W3 TMEPBOrO Hayaja
TepMOAMHAMUKHU. VI3MEeHEeHe BHYTPEHHEN SHEPTUU ITPU U30IPOIIECCaX.

41. KonnuecTBO TEIIOTHI. AMabaTHUeCKUid Mpolecc. YpaBHEHHUE aaualathl.
P-V nuarpamma annabaTu4eckoro mporecca.

42. TemnoeMKoCTb. YpaBHeHue Maiiepa. [Tokazarenp aauadaThel
(xoadduruent [lyaccona).

43. IlonuTpomnHbIi nponecc. Y paBHEHUS MOJUTPOIBI, TOKA3aTeIb MOJIUTPOIIHI.
[Tokazarenb MOMUTPONBI ISl U30IPOLIECCOB.
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44. TenoBast mamuHa. KpyroBeie mporeccel: p-V amarpamma, pabora mnpu
Kkpyrosom npouecce, KII/I.

45. lluxkn Kapuo: p-V nauarpamma, onucanwe mnpoueccoB 1ukia, KIII.
Teopema KapHo.

46. TepmonnHaMu4ecKoe OIIpEHEIICHUE OHTPOIINH. Craructuyeckoe
onpeaeneHue 3HTponur. OCHOBHBIE CBOMCTBA SHTPOIIHH.

47. I3meHeHue  SHTpONIMM  OpH  u3ompoleccax.  Brtopoe  Havaio
TepMoauHaMuKu. CIeACTBUS U3 BTOPOrO Hayajaa TePMOJUHAMUKH.

3 cemecmp

1. DnexTpuueckuil 3apsi U 3aKOH ero coxpaHeHus. 3akoH Kymona.

2. Dnektpuueckoe mnojie. HanpsskeHHOCTh 37EKTPUYECKOTO TOJIA.

3. Teopema I'aycca u e€ mpumeHeHue.

4. PaboTa npu nepemMeIeHnu 3apsaaa B 3JeKTPHUECKOM TI0JIE.

5. Hupkynsiuus Bekropa E.

6. [Toreniman v pa3HOCTh MOTEHIMATIOB. DKBUIIOTEHIIAJIbHbBIE TOBEPXHOCTH.

7. CBsI3b MEX/ly HAIIPSPKEHHOCTBIO M TOTEHIIUAIIOM.

8. JIMpneKTpuKy ¥ IPOBOAHUKHU B SJIEKTPHUYECKOM TIOJIE.

9. BekTop >1eKTPHUUECKOTO CMEIICHUSI.

10. DnexrpoemkocTh. Konnencarop. CoeauHeHne KOHIEHCATOPOB.

11. DHeprus 3apsHEKEHHOTO KOHJIEHCATOpa. DHEPTHs SJICKTPUUECKOTo TOJIS.

12. Iloctosiuubiii  anekTpudeckuid  Tok. Cuna  Toka, IUIOTHOCTh — TOKA.
Conpotusnenue. Inekrpoasmxyias cuna (3C).

13. 3akon Oma ju1s y9acTKa 1 TOJTHOM 1IeTIH.

14. 3akon Ixoyns-JIenia.

15. Pa3zBetBiennble snektpuueckue nenu. [Ipasuna Kupxroda.

16. MarauTtHOe mosie. MarHuTHash WHAYKIUS W HAMPSHKEHHOCTh MAarHUTHOTO
OJISL.

17. 3axon buo-Caapa-Jlamnaca u ero npuMeHeHuUe.

18. B3anmoericTBue TOKOB. 3aKOH Amrepa.

19. DnexTpuyeckas yactuia B MaruuTHoM Tosie. Cuna JlopeHiia.

20. CunoBble TMHUM MarHuTHOTO ToJs. [upkymsms BektopoB B u H. Teopema
O TIOJTHOM TOKE.

21. MaruutHsblil noTok. PaboTa o nepeMenieHnio Toka B MarHuTHOM TOJI€.

22. SIBneHune 3IeKTpOMarHuTHOM HHAYKIMHU. 3aKkoH Dapajes. Bpaienue
pPaMKU B MArHUTHOM TOJIE.

23. SIBnenue caMOMHAYKIUMU. THAYKTUBHOCTH KOHTYpA.

24 VI3MeHeHue ToKa MPY 3aMbIKaHUH 1IN ¥ pa3MbIKaHUU 1IETTH.

25. DHeprusi MAarHUTHOTO TIOJIsI. DHEPTUS KOHTYPa C TOKOM.

26. Konebarenbubiii  KOHTYp. CBOOOJHBIC AIEKTPOMArHUTHBIE KOJICOAHUS.
®opmyna TomcoHa.

27. 3aryxaroniye 1 BbIHY X JACHHbIE AJIEKTPOMATrHUTHBIE KOJIEOAHNUS.
JuddepenunanbHoe ypaBHEHUE KOJIEOAHUI U €r0 pelieHue.

28. Ilepemennsliii TOK. 3akoH OMa Jyid NEpeMEHHOro Toka. MOLIHOCTh
NEPEMEHHOr0 TOKa. BEeKTOpHbIE TuarpamMmal.
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29. OCHOBHBIC 3aKOHBI TeOMeTpUUYecKoi onTuku. [Ipunimn depma.

30. ®opmyna ToHkoW JuH3BL. [locTpoeHue H300paKeHUN B TOHKUX JIMH3AX.
dokyc, hoKyCHOE pacCTOSIHUE, ONTHYECKas CHUJIa.

31. Unrepdepennus ceera. udpaxiws cera. [Ipumepsr.

32. Ionmspu3anumst cBeta. 3akoH Maitoca. 3akoH bproctepa.

33. [lornomenue cera. 3akoH byrepa.

34. IlpencraBneHne cBeTa Kak 3J1€KTPOMarHUTHOW BOJTHBI.

35. TenyioBOE U3ITy4YEHHE U €r0 XapakTepucTUKU. 3akoH Kupxroda.

36. AGcomtoTHO yepHoe Teno. Dopmyna Penes-/>kunca.

37. 3akonbl cmenieHust Buna. 3akon Credana-bonbumana.

38. ®opmyna [1Inanka. @OTOHBHI.

39. laBnenue ceeta. Dotordpdext. YpaBuenue porodrddekra.

40. Db dext KomnroHa.

41. Sinepnas  monenp aroma. Iloctynmatelr bopa. Atom Bomopoiaa u
BOJIOPOJ0TI0100HKIE aTOMBI 110 bopy.

42. Bonnbl e bpoiinsa. CooTHOIIEHHE HEONPEACICHHOCTEH.

43. BonnoBas ¢ynkiusa. ¥Ypasuenue [pegunrepa.

44, AtoM Boaopoda B KBaHTOBOM MexaHuke. KBanToBbIe uncia. @epMUOHBI U
0030HbI1. [Tpunmun [Taymu. [lepuoauueckas cuctema snemMeHTOB MeH ieneena.

45. CocTaB M XapaKTEpUCTUKHA aTOMHOTO SApa.

46. JleexkT Macchl M SHEPTUs CBA3M siipa. DHEPreTHKA SAEPHBIX PEeaKIUil.

47. PanroakTUBHOCTh. 3aKOH paIMOAKTUBHOTO pacnaaa. AKTUBHOCTb.

48. SnepHble peakuuu: o-pacnaj, B-pacnaf, y-uzinydenue. [IpaBuna cmemieHus.
Hewrpuno

49. Peaxiuu JieieHUs] ¥ CHHTE3a aTOMHBIX sijiep. SlnepHble peakiuu 1Moy
JIEUCTBUEM HEUTPOHOB. L{enHbie peakiuu.

IIpakTH4yeckue 3a1aHUus
2 cemecmp

3amaua 1. JIBwKeHHMEe MaTepUaIbHONW TOYKM 3aJaHO ypaBHeHHeM X=At+Bt?
rae A=4 m/c? B=-0,05 m/c?. Onpenenurs MOMEHT BPEMEHH, B KOTOPBIHA CKOPOCTH
TOYKH paBHa HYJI0. HaliTH B 3TOT MOMEHT BpeMEHH KOOPJIMHATY M YCKOPEHUE.

3agaua 2. MatepuanbHas TOoYKa BpamiaeTcss Ha paccTosHu F=20 cM BOKpYT
HENOJABMAKHOI ocu 1o 3akoHy @=A+Bt+Ct’, rne A=3pax, B=-1pan/c’
C=0,1pan/c®. B wmoment Bpemenn t=10c ompemeNuTh TAHTEHIUATHLHOE dx,
HOPMAJILHOE dn ¥ TIOJTHOE 8 YCKOPEHUSI TOUKHU.

3agaua 3. Ha rmagkom crone nexuT Opycok maccoir m=4 kr. K Opycky
MIPUBS3aHBI JBA IIHYpa, MEPEKUHYTHIC Yepe3 HEMOABUKHBIC OJIOKH, MPUKPEIIIEHHBIC
K TPOTHBOTIOJIOXKHBIM KpasiM cTojia. K KOHIlaM IIHYypOB MOJBEIICHBI THPH, MAaCChI
KOTOpbIX Mi=1 kr m My=2 kr. HaliTu yckopeHue, ¢ KOTOPHIM ABUKETCS OpPyCOK, U
CUIIy HaTSKEHUS KaKJ0T0 U3 LIHYpOB. Maccoii 0J10KOB M TpEHUEM MTPEHEOpEeYb.

3apauya 4. MarepuanbHas TOYKa Maccoil M=3 Kr ABWXKETCA MOJ JeHCTBUEM
HexoTopoil cunbel F cornmacuo ypasnennio X=Ct?+Dt3 rme C=2 m/c?, D=-0,1 m/c3.
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Haiitm 3HadeHHMs 3TO CHiIbl B MOMEHTHI BpeMeHHM t1=1c m =2 c. Onpeaenurhb
MOMEHT BPEMEHH, KOT/Ia CHJIa paBHA HYJIIO.

3agaua 5. Opyaue, )KeCTKO 3aKpeIUIEHHOE Ha KEJIEe3HOIOPOKHOM miaTtdopme,
MPOU3BOJIUT BBICTPEN BIOJIb IMOJOTHA KEJIE3HOM JOPOru moj yriioM ¢=60° K JIMHUU
ropuzonTta. Onpenenuts ckopocth U oTkara muatdopMbl, €Ciu CHapsA BBIJIETACT CO
ckopoctbio »=600 m/c. Macca mnardopmsl ¢ opyauem u cHapsgamu M=15 T, macca
omHOTO cHapsiaa m=20 kr.

3apaua 6. [Ilap maccoit m1=10 kr, ABMKYITUHCS CO CKOPOCTHIO 01=4 M/C,
CTaJIKUBAETCS C MIAPOM Maccoi Mpy=4 Kr, CKOPOCTh 02 KOTOPOro paBHa 12 m/c.
CuuTas ynap npsiMbIM, HEYIPYTUM, HAUTH CKOPOCTH ¢ IAPOB MOCJIE yaapa B IBYX
ciydasx: 1) MaJiblif 11ap HaroHsieT OOJIBIION MIap, ABHXKYIIUICS B TOM e
HaNpaBJICHUH; 2) Mapbl JBUKYTCS HABCTPEUY APYT IPYTY.

Bapava 7. Jlna cxkartus OpyXKUHBI HAa X1=1 cM HYXHO MNPWIOXKHUTH CHUILY
F=10 H. Kakyto paGoTy HyKHO COBEPIINTH, YTOOBI CXKaTh MPYXUHY Ha x2=10 cm?

3agaua 8. OnpenenuTs IMHEHHYIO CKOPOCTh U IIEHTpa IIapa, CKaTUBIIETOCS
0€3 CKOJILKCHHSI 110 HAKJIOHHOM IJIOCKOCTH BhICOTOM h=1 M.

3agauya 9. Touka coBepiiaeT rapMoHWYeckue KosebOanus. Hawubonbiiee
CMEIICHUE Xmax TOYKM PAaBHO 5 cM, HauOousbllasg CKOpPOCTh vmax= 10 cm/c. Haiitu
YTIIOBYIO 9aCcTOTY @ KOJIEOAHUN M MAaKCUMAIIBHOE YCKOPEHUE 8max TOUKH.

3agaua 10. ['py3ux maccoit m=400 r, moABEIIEHHBIN K MPYXUHE, KOJIeOIeTcs
0 BepTHKaIH ¢ ieproaoM T=1 c. OnpeaenuTs KeCTKOCTh K MPYKUHBI.

3agaua 11. CxoibKO aTOMOB COJAEPKUTCS B PTYTHU: 1) KOJTMYECTBOM BEILIECTBA
v=0,2 monn; 2) maccoit m=1 r?

3agaua 12. OnpenenuTh KOJIMYECTBO BELIECTBA V BOAOPOJA, 3aMOIHSIONIETO
cocyn 00bemoM V=3 J1, eciM KOHIEHTPALMsl MOJIEKYJI ra3a B cocyae N=2 1018 m3,

3agaua 13. B 6anmnone naxonutcs ra3 npu temmeparype 71=400 K. Jlo kaxoii
TeMIiepaTyphl 12 HaJl0 HaArpeTh Ta3, 4TOOBI €ro JaBJICHUE YBEIUYUIOCh B 1,5 paza?

3agaua 14. bammon Bmectumocthio V=201 3amomHeH a30TOM TIpH
temneparype 7=400K. Korma wacte ra3za u3pacxojoBajiu, JaBJICHUE B OajsioHE
nonmsminoch Ha Ap=200 kIla. OmpemenuTh Maccy M MU3pPacxoJ0BAHHOTO Tasa.
IIpouiecc cunuTaTh U30TEPMUYECKUM.

3agaya 15. Onpenenuts MIOTHOCTH p BOASHOTO Mapa, HAaXOJAIIETOCS O
nasneHueM p=2,5 [1a u umeromero tremnepatypy 7=250 K.

3agaya 16. MneanpHblit Ta3 coBepmaeT nuki KapHo mpu Temmeparypax
xonmoamnbHuKa 7>=290 K u Ttermoornaruuka 71=400 K. Bo ckoyibko pa3 yBequuuTcs
KIIJI # uukia, eciay TeMIepaTypa TEIIO0TAaTYMKaA Bo3pacTeT 10 T1=600K?

3apaua 17. I'a3, coBepmatomumii 1uksa Kapho, otnan temnonpueMHuky 75%
TEIUIOTHI, TIOMYYEHHOW OT TeruooTnaTunka. OmnpenenuTs TeMmmeparypy 12
TETUTONIPUEMHHUKA, €CIIH TeMreparypa TeruiooraatTanka 71=400 K.

3agaua 18. Ilpu kakoif TemrepaType CpelHss KHMHETHYecKas SHeprus <e,>
IIOCTYIIATENLHOTO JIBHKEHUS MOJIEKYJIbI Ta3a paBHa 4,14 10 2 ]1x?

3 cemecmp

Zagaua 1. 3apsaer Q:=1 MmxKnm u Q2=-1 MxKn HaxomsTcs Ha pacCTOSHHUH
d=10 cm. OnpenenuTh HAMPSHKCHHOCTh £ M MOTEHIMA ¢ IOJIS B TOYKE, yAaJCHHOU
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Ha paccrossiHue =10 cMm oT mepBoro 3apsjia W Jiexkamleld Ha JIMHUHU, TPOXOJSIICH
yepes NMePBBIN 3apsil MePICHINKYIISIPHO HanpaBieHuio oT Q1 k Q2.
3agaya 2. Ha aByx OECKOHEYHBIX MMApaJUICIBHBIX IJIOCKOCTSAX PAaBHOMEPHO
pacrpeseneHsl  3apsaasl ¢ IOBEPXHOCTHBIMU IuIoTHOCTAMHM 01=0,2 MkKi/M?> n
02=-0,3 MmxKn/m?. OnpeenuTh HanpsHKEHHOCTD TI0JIS MEKLY U CHAPYKH IIOCKOCTEH.
3apauya 3. /[Ba konueHcatopa 3iyiekTpoeMKocTIMu C1=3 MKD® u (=6 mx®d

COCIMHEHBI MapajuiebHO U pucoeanHeHbl k 6arapee ¢ DJIC ¢=120 B. Onpenenuts
3apsiabl Q1 1 Q2 KOoHIEHCaTOPOB U pasHocTH noteHuanoB U u Uz Mmexay oOKITaIox.

3apaua 4. Tpu xonaeHcaropa eMkocTIMU C1=1 Mk®D, (>=2 MKk® u C3=3 mMxdD
MOTYT OBITh COEIMHEHBI MapajIeIbHO WM TIOCJea0BaTeNibHO. B KakoMm ciydae
€MKOCTh OaTaper KOHJIEHCATOPOB OOJIbIIE U BO CKOJIBKO pa3?

3agaua 5. Cusa Toka B MPOBOJHHUKE paBHOMEpHO Hapactaet ot lo=0 g0 1=3 A
B TeueHue Bpemenu t=10 c¢. Onpenenuts 3apsan Q, mpomieAnuii B mpOBOTHUKE.

3agaua 6. Tpu pesuctopa conpotuieHussMu R1=1 Om, R,=2 Om u R3=3 Om
MOTYT OBITh COCIWHEHBI TapaJICIbHO WM IOCIEAOBaTeIbHO. B KkKakom ciydae
COIPOTUBIICHHUE OOJIBIIIE U BO CKOJIBKO pa3?

3agaya 7. Cuia Toka B mpoBoHuKe conpoTuBieHrneM R=100 Om paBHOMEpHO
Hapactaer oT lo=0 a0 Imax=10 A B Teuenne Bpemenu 1=30c. Onpenenurhb
KOJIMYECTBO TEIIOTH Q, BRIICTUBIIICECS 32 3TO BPEMS B IIPOBOTHUKE.

3apava 8. [lo mpoBoay, COrHYyTOMYy B BHJE KBajpaTa co CTOpoHOH 60 cM,
TEYET MOCTOSHHBIN TOK 3 A. HaliTh MHAYKITNIO MarHUTHOTO TIOJIS B IIGHTPE KBaIpaTa.

3agaua 9. [lo 0OMOTKEe O4YeHb KOPOTKOHM KaTYyIIKH paguycoM =16 cm Teuer
Tok |=5A. Ckonpko ButkoB N TIpOBOJOKM HaMOTaHO Ha KaTYIIKY, €CJIH
HaIpsDKEHHOCTh H MarauTHOTO 110715 B ee neHTpe paBHa 800 A/M?

3agaua 10. /[Ba mMHHBIX MapaUICIBHBIX MPOBOIA HAXOMIATCS HA PACCTOSHHUH
r=>5cwm oxuu ot npyroro. [lo mpoBomaM TEKyT B MIPOTHUBOIIOIOKHBIX HAMPABICHUSIX
onuHakoBbie TOkH 10 A xaxknpiii. HaliTn Hanmps>keHHOCTh MATHUTHOTO TOJIST B TOUKE,
HAXOJISAMIEHCS Ha PACCTOSTHUU 1=2 CM OT OJTHOTO U =3 CM OT JIpyroro MpoBo/a.

3agaua 11. TIpsmoit mpoBon mmHOWM 1=10 cM, MO KOTOpOMYy TEYeT TOK
=20 A, HaxomuTcs B OAHOPOJHOM MarHuUTHOM mone ¢ wHAykmued B=0,01 Tmx.
Haiiti yroa a Mexay HarpaBJIeHUSIMH BEKTOpa B ¥ TOKa, €CJIM Ha TIPOBOJI JICHCTBYET
cuna 10 mH.

3agaua 12. Beruncauts paguyc R Ayru OKpyKHOCTH, KOTOPYIO ONHMCHIBACT
IMPOTOH B MAarHUTHOM MoJie ¢ MHAyKuuel B=15wmTn, eciu CKOpoCTh U MPOTOHA
paBHa 2 Mwm/c.

3agaya 13. B ogHopogHom wMarautHOM mone ¢ uHAyknued B=0,01 Tn
HAXOAWTCS TPSMON TPOBOA JIHHONW |=8 cM, pacroyioKeHHBIH TEPICHIUKYISIPHO
auHuSM uHIyknud. [1o mpoBomy Tedet Tok 1=2 A. [lox meiicTBUEM CHII TIOJIS TIPOBOJ
NIePEeMECTHIICS Ha paccTostHUe S=5 cM. Halitu paboty A cui moJs.

3apaya 14. B ogHopomHOM MarHuTHOM Tone ¢ uHayknued B=0,35Tn
paBHOMepHO ¢ uactotoii N=480 mur? Bpamaercs pamka, coxepxxamas N=500
BuTKOB momansio S=50 cM?. Och BpalleHUs JIEKMT B IUIOCKOCTH PAaMKH H
NEePHeHANKYIIApHA TUHUAM UHAYKIHH. Onpenenuts MakcumMaibayio DJIC nHayKimu
Emax, BOSHUKAIOIIIYIO B paMKe.
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3amaua 15. B et men toxk 1=50 A. McTOYHHUK TOKAa MOXHO OTKIFOYHUTH OT
1enu, He paspeiBas ee. Onpeaenuth cuity Toka uepe3 t=0,01 ¢ mocne oTkiroueHus ee
ot ucrounuka Toka. Conporusienue nenu R=20 Om, ee nnaykrusHocts L=0,l I'H.

3agaua 16. UuayktuBHocth L katymku (0e3 cepaeunuka) paBHa 0,1 mI'H.
ITpu xakoii cune toka | sneprus W marautHoro nosist pasaa 100 mx/J[x?

3agaua 1/. KonebarenpHblil KOHTYp COCTOUT W3 KaTyIIKHd UHIYKTUBHOCTBIO
L=20 mxI'n u kongencaropa snekrpoeMkoctbio C=80 HD.

3agaua 18. UnayktuBHocth L koneGarenpHOro koHTypa paBHa 0,5 mI'H.
KaxoBa nomkHa ObITh 351eKTpoeMKOCTh C KOHTYpa, YTOObI OH PE30HUPOBAII HA JTUHY
BOJTHBI A=300 M?

3agaua 19. [loTok sHepruu, U3My4aeMblii U3 OKOIIIKA IJIABUJIBHOW ME€YH, paBEH
34 Br. Onpenenuts Temneparypy 7 Hedu, iy IIomans oTBepeTust S=6 cm?,

3agaua 20. MakcumMyM  CHEKTpajJbHOM  IJIOTHOCTH  DHEPreTHYECKOU
CBETUMOCTH 3BE€3/IbI COOTBETCTBYEeT JuiuHEe BOJHBI A=550 HM. Omnpenenutsb
TEMIIEpaTypy HOBEPXHOCTH 3BE3/IbI.

3agaua 21. Omnpenenuth paboTy BbIXoJa A SJIEKTPOHOB W3 HATPHUS, €CIH
kpacHas rpanuia Gororddexra 10=500 M.

3agaua 22. Ha TOBEpXHOCTh JUTHSA TAJaeT MOHOXPOMATHUYECKHH CBET
(A=310 am). YTOOBI IPEKPATUTH SMUCCHIO JIIEKTPOHOB, HY)KHO MPUIIOKUTH 33ACPKH-
BaOIYI0 pa3HocTh noTeHuanoB U He menee 1,7 B. Onpenenuts paboty Bbixoaa A.

3agaua 23. Ha nMHKOBYIO IJIACTUHKY NaJaeT MOHOXPOMATHYECKUU CBET C
TuHOM BOTHBI A=220 HM. OnpenenuTh MaKCUMaIbHYI0 CKOPOCTh (POTORTIEKTPOHOB.

3agaua 24. OnpenenuTh JJIMHY BOJIHBI A U Maccy m (OTOHA C SHEprueut
¢=1 M»1B.

3agaua 25. JlaBnenue p MoHoxpomatuyeckoro csera (A=600 HM) Ha YepHyIO
MOBEPXHOCTh, NEPNEHAUKYJIAPHYIO Nafgatomum tyyaMm, paBHo 0,1 mxIla. Onpegenuts
guciao N hoToHOB, majgarmux 3a BpeMs {=1 ¢ Ha MOBEpXHOCTH ILIOMaapl0 S=1 cM>.

3agaua 26. Berauiciuth IIMHY BOJHBI A, KOTOPYIO MCIyCKaeT MoH renus He
IIPU MEPEX0JIE CO BTOPOr0 3HEPreTUUECKOro YpoBHsS Ha nepBblid. CrenaTh Takou xe
HoJICYeT /T noHa auTHs Li'™.

3agaya 27. Bprauciauth SHepruto (POTOHA, HCIYCKAaeMOro MpH TMEpexoe
AIIEKTPOHA B aTOME BOJIOPO/IA C TPETHETO SFHEPTETUUECKOr0 YPOBHS HA NEPBBIMA.

3agaua 28. 3a Bpems (=1cCyT aKTHBHOCTh H30TOINA YMEHBIIMIACH OT
A:1=118 I'bk no A>=7,4 I'bk. OnipeaenuTs epuoa nojaypacnana Ti 3TOro HyKJIUaa.

3apaua 29. 3a kakoe Bpems t pacnagaercs Y4 Ha4aJIbHOTO KOJUYECTBA SIIEP
PaAMOAaKTUBHOIO U30TOMA, €CIIM NIEPHO/I ero nosypacnana 712=24 4u?

3apava 30. OnpenenuTsb MOPSAIKOBBIM HOMEP Z U MacCOBOE YHCIIO A YaCTHIIBI,
0003HaueHHOM OYKBOM X, 1 SHEPTHUIO SAECPHOU PEAKIINN:

94Be + 21H — X+ 10n.

+
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Kpurtepuu n mkaJjia oueHMBaHMS 10 OLIEHOYHOMY CPeICTBY

NMPOMEKYTOYHbI KOHTPOJIb (3K3aMeH)

[ITkana oueHUBaHUS
(nHTEpBaN 0AJLIOB)

Kpurepuii onieHuBaHus

OTINYHO (5)

Crynent riyOoko W B TOJHOM OOBEME BIaNEeT MPOrPaMMHBIM
MaTepHaaoM. [ paMOTHO, UCUEPIIBIBAIOLIE U JIOTUYHO €r0 U3jaraer B
YCTHOM WK nucbMeHHOM ¢opme. [Ipu 3TOM 3HaeT peKOMEH10BaHHYIO
JUTEPaTypy, NPOSIBISIET TBOPUECKUM MOAXO B OTBETAX HA BOIIPOCHI U
MPAaBWIBHO OOOCHOBBIBAET NPUHATHIE PEIICHUS, XOPOIIO BIAAEET
YMEHHUSIMH U HaBbIKAMU IIPU BBIIIOJIHEHUH NIPAKTUYECKUX 3a]1a4.

xopouio (4)

CtyaeHT 3HaeT NporpaMMHBIA MaTepuaj, TPaMOTHO M 1O CyTH
u3jaraeT ero B YCTHOM MM TNHMCbMEHHOM ¢opme, JoIycKas
HE3HAYUTENIbHbIE HETOYHOCTH B  YTBEPKACHUAX, TPAKTOBKax,
ONpEACICHUAX M KaTeropusX WIN HE3HAUYUTEIBHOE KOJIMYECTBO
omn6Ook. [Ipu sTom Brageer HEOOXOIUMBIMU YMEHUSIMU U HaBbIKAMU
IIPY BBIIIOJHEHUU NPAKTUYECKUX 3a/1a4.

YAOBIETBOPUTEIHHO

(3)

CTyzaeHT 3HaeT TOJIbKO OCHOBHOW IPOrpaMMHBIM MaTepual,
JIOTTyCKaeT HETOYHOCTH, HEOCTATOUHO YETKHE (hOPMYIUPOBKH,
HEIOCJIeI0BATEILHOCTh B OTBETAaX, M3JIara€MbIX B YCTHOM WIIH
nucbMeHHOU (opme. [Ipu 3TOM HEAOCTATOYHO BIaI€eT yMEHUSIMH U
HaBBIKAMH TIPH BBITTOJTHEHUH MPAKTUIECKUX 3a1ad. JomyckaeT 10
30% omuOOK B M3aracMbIX OTBETaX.

HEYAOBJICTBOPUTECIBHO

()

CTyZeHT He 3HaeT 3HAYUTEJIbHOM YacTH MPOrpaMMHOIO Marepuaa.
[Tpu 3TOM [OMyCKaeT MpUHUMIHNAIBHBIE OMIMOKK B J0KA3aTEIbCTBAX,
B TPAaKTOBKE IOHATUN W KaTErOpUH, NPOSABISIET HU3KYIO KYJIbTYpYy
3HAaHMW, HE BJIAJICET OCHOBHBIMM YMEHUSMU U HaBBIKAMHU IPU
BBIIIOJIHEHUHM TMpakTUYecKuX 3anad. CTyJIeHT OTKa3bIBaeTcsa OT
OTBETOB Ha JIONOJHUTENIbHBIE BOITPOCHI
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JIncT n3MeHenn U JOIIOJTHEHU N

n/m

Buap! nonoiHenuii u
H3MEHEHHI

JHarta u HoMep IpOTOKOIa
3acenanus kadenpsl (kadenp),
Ha KOTOPOM OBLTH
PacCMOTPEHBI ¥ O00PECHBI
W3MEHEHUS M JOTIOTHEHHS

Hoxnwuck (¢ pacmuppoBKoi)
3aBeyIoIIero kageapoiu
(3aBemytomux KadeapaMu)
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