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1. Hepeqeﬂb INIAHUPYEMBIX PpPeE3yJabTaTOB oﬁyqe}mﬂ AUCHUIIJIMHE, COOTHECEHHBLIX C INUIAHUPYEMBIMH pe3yJbTaTaMHd OCBOCHUA

00pa3oBaTeJIbHOM NPOrPAMMBI.

B pesynbrare mist ocBoeHUs1 00pa3oBaTeIbHOM MporpaMMbl OakagaBpuaTa 00yJaroLUIHics JOKEH OBIAACTh CICAYIONMMHU PE3yIbTaTaMu

o0yuYeHUs TUCITUTLIUHE:

Kon n nanmenosanue HanmenoBanue unaukaropa JleckpunTopsl
obuienpodheccnoHanbHOM JOCTHXKEHUST  001IenpodecCHOHATbHBIX
KOMIICTCHIIUN KOMIICTCHITUH
OHK-l. 3HATh:

CrocobeH pemarh 3a1a4u
npodeccHoHaNbHON eI TeTbHOCTH,
TPUMEHSIS
METOIbI MOJICJTMPOBAHUS,
MaTEeMaTUYECKOTro aHaIK3a,
€CTECTBCHHOHAYUYHbBIC
OOIIeMH)KEHEPHBIE 3HAHUS

OIIK-1.3.

Hcnons3oBanne GU3NYECKUX 3aKOHOB U
NPUHITUIIOB B CBOCH

PO ECCUOHAIBHON JESATEIHHOCTH.

- OCHOBHBIC (I)I/ISI/I‘IGCKI/IG BCIIMYHUHBI U (I)I/ISI/ILICCKI/IC KOHCTAHTBHI, UX
OIpe/IeICHHE, CMBICI, CIIOCOOBI M eIMHHUIIBI UX n3Mepenus (3H-1);

- OCHOBHBIE 3aKOHBI (PM3UKHU, OMUCHIBAIOIINE (PU3UYECKUE SBICHUS U
IPOIIECCHI; OTPAHWYCHUS NPUMEHEHHS 3aKOHOB, OOJACTH TPHIIOKEHUS
3aKOHOB (PM3MKHU B MPAKTU4ECKO aesiTenbHocTh (3H-2);

YmMmern

OOBSICHUTH SIBJICHUE WJIH TIPOIECC Ha OCHOBE (u3udeckux 3akoHoB (Y-1);
MOCTPOUTH MATEMATHYECKYIO MOJIeITb pusuyeckoro siieHus (V-2);
Biagerr HaBbIKAMU:

- UCIIONIb30BAaHUsI ~ OCHOBHBIX  OOIIE(U3NYECKUX  3aKOHOB U
MPUHIIAIIOB B BAXKHEHIIINX MpaKTHUECKUX mpuiokeHusx (H-1)




2. MecTo TUCHMILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl.

Bb1.0.07 ®u3uka

Mecto aucuuminabl B OOIL.  Jlucummmaa «®uszuka» OTHOCHTCSA K 00sS3aTeIbHOU
qactu® Bioka 1 «lucuummuHeD 00pa3oBaTeIbHON MPOrpaMMbI OaKaIaBpHara.

N3y4daeTcst Ha mepBOM Kypce B IEPBOM U BO BTOPOM CEMECTPE

O6beM TUCLUIUIMHBI COCTABIAET 8 3.¢.°

dusnka Cco3JaeT YHUBEPCAIBHYIO 0a3zy Uil HM3Yy4eHHS oOmenpoecCHOHANbHBIX H
CHEIUAIbHBIX JUCIHILTNH, 3aKJIaIbIBACT PYHIAMEHT IMOCIICIYIONMIEro 00YIeHUS B MarucTpaType,
acriupanType. OHa aéT 1melbHOe MpeACcTaBIeHUEe 0 (GU3NIECKUX 3aKOHAX OKPYKAIOIIEro MUpPa B
WX €IUHCTBE M B3aMMOCBSI3M, BOOPYXKaeT OaKaIaBpOB HEOOXOJMMBIMU 3HAHUSMU JJISI PEIICHUS
Hay4YHO-TEXHUYECKUX 337a4 B TEOPETUUECKUX U MPUKIIAIHBIX ACTIEKTaX.

B MeTomudeckoM TutaHe AUCHMILIAHA OMUPACTCS HA 3HAHUS 1O (U3MKE, TOTyYeHHBIC B
mikone. OcBoeHne Kypca (UM3HKH HEOOXOIMMO Kak MpeAlIecTBYIOIIee Uil psaa APYrux
JTUCIUIUIMH: (U3UYecKas XHUMHS, aHAJIUTHYECKas XUMHUS W (DHU3UKO-XUMHUYCCKUE METOIBI
aHanu3a, MpUKJIagHas MEXaHHKa, dJIEKTPOTEXHHUKA U MIPOMBIIIUICHHAS 3JICKTPOHUKA, MTPOIECCHI U
anmapaThl XMMUYECKON TEXHOJOTUHU, KOJUIOUTHAS XUMUS, KPUCTALIIOXUMHS ..

@®opMbl  NPOBEIEHUA 3auHsATHIA. CucremMaTU3UpOBAHHBIE OCHOBBI  JMCIUIUIMHBI
W3JIaraloTCsl Ha 3aHATUAX JIEKIUMOHHOro Tumna. [lodydeHHble 3HaHUS 3aKpEIUIAIOTCS Ha
1a00pPaTOPHBIX U MPAKTHUECKUX 3aHATHX. J{JIs1 TEKyIero KOHTPOJIsl YCIIeBaeMOCTH TIPOBOISATCS
TEOPETUYECKHE KOJUIOKBUYMBI U  KOHTpOJbHble paborel. CamocTtositenbHas pabota
npeaycMaTrpuBaeT paboTy ¢ yueOHO-METOJUYECKUM O00€eCIieueHueM AUCIUIUINHBI, BBITIOJHEHUE
JIOMAIITHUX 3a/IaHuH, COCTaBJICHUE OTYETOB K TAOOPATOPHBIM paboTaM.

DopMa NPOMEKYTOYHON ATTECTALMH - DK3aMEH.
Kparkoe cogep:kanue JUCHUIINHBI:
Paznen 1 -MexaHuka.
Paznen 2 -OnexkTpomMarHeTusm.
Paznen 3 -KoneOanus u BonHbl. BoaHOBas ontuka.
Paznen 4 - ®uzndeckas TepMOIMHAMHKA.
Paznen 5 -KBantoBas ¢gusuka.
Paznen 6 -OcHOBBI pU3MKH s]Ipa U FIEMEHTAPHBIX YaCTHII.
Pe3yabTaT M3y4yeHMs AMCHUILUIMHBI: CHOOPMUPOBAHHOCTH (MM (GOPMHUPOBAHUE YACTH)
kommnerenmuu OI1K -1.

3. O0beM AUCHUIIIMHBI.

Bun yuebHo# paboThl Beero,

i p 3E/akamem. gacoB

OO0mast Tpy10eMKOCTb 1M CHUILIHHBI 8/288

(3a4eTHBIX €ANHMI/ aKaJIEMUYECKIX YacOB)

KonrTakTHas padora ¢ npenogaBaresnem: 178
3aHATHS JEKLIMOHHOTO TUIIA o4
3aHATHUSI CEMUHAPCKOTO TUIIA, B T.4. 108

CEMUHApBI, IPAKTUYECKUE 3aHATUS o4

! Onpenensercst yueGHbIM mI1aHOM
2 Ompepensercs yu4eOHbIM IIAHOM
¥ Onpenensercs yue6HbIM mianoM i P



Bun yaeOHol paboThl

Bcero,

3E/akaneM. yacoB

nabopaTopHbIe pPabOTHI 54
kypcoBoe npoektupoBanue (KP wm KIT)
KCP 16
ApYTrHe BUIbI KOHTAKTHOH PaOOThI
CamocTosiTe1bHAs1 padoTa 38

®opma Tekyuero koutpoJs (Kp, pedepar, PI'P, acce)

Kp, xotokBuym

®opma npomexyTouHoii arrecrauuu (KP, KII, 3auer, s3x3amen)

2 Jx3amena (72)

4. Conep:xkanue TUCHUNIHHBI.
4.1. Pa3zgenpl IMCOMILIMHLI U BUABI 3aHATHH.
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1. Mexanuka. 12 8 18 4
OIIK-1
2. DJIEKTPOMArHETU3M. 12 10 18 6 | OIK-1
3. Konebanus u BonHbl. BonHoBas ontuka. 12 12 10 10 | OIIK-1
4. duznyeckas TEpPMOJINHAMUKA. 4 4 6 OIIK-1
5. KBanToBas ¢uzuka. 12 18 8 10 | OIIK-1
6. OCHOBBI (PU3HKH A7pa U STIE€MEHTapHBIX 2 2 2 OIIK-1
YacTHII.

4.2 OcBoeHue KOMIETCHUMH pa3ieJaMH IMCUMILINHBI

No Kon unaukaropos
I /;1 JOCTIKCHUS HaunmenoBanue pasnena quCIUIIIMHBL
KOMITCTCHITUU
1. | OIIK-1.3 Mexanuka.
2. DIEeKTPOMarHeTH3M.
OIIK-1.3
3. | OIIK-1.3 Konebanus u Boiansl. BoiiHoBas onTuka.
4. | OIIK-1.3 ®dusnueckas TEPMOJUHAMUKA.




Konx unaukaropon
IOCTHKEHUS
KOMIIETEHIIUH

HaunmeHnoBanue pasaciia IMCHUIIIIMHBL

5. | OIIK-1.3

KBanroBas uznka.

6. | OIIK-1.3

OCHOBEI (1)H31/IKI/I AApa v 9JIEMCHTAPHBIX YaCTUII.

4.3. 3aHaTH JeKINOHHOI0 THUIIA.

Ne
pasznena
JIUCLIUILINHBI

HaumeHnoBaHue TeMbI
U KpaTKO€ COJIep>KaHNE 3aHATUS

OO0neMm,
aKaJ.
Yachl

MuanoBanuonnas
dbopma

1

MexaHHKa

KunemaTnka. OcHOBHBIE KHHEMaTHYCCKHUE
XapaKTEePUCTUKHU KPUBOJIUHEHHOTO JIBUKCHUS
CKOPOCTb u YCKOpEHHE. Hopmaneraoe H
TaHTCHIIMAJIbLHOE YCKOpPEHHE. Kunemartuka
BpallaTeIbHOTO JIBIDKCHHS: VYTJIOBast CKOPOCTh U
YIJIOBOE YCKOPEHUE, UX CBA3b C JIUHEHHOW CKOPOCTHIO
U YCKOpPEHHEM

Caaiia-
npe3eHTanus

Mexanuka JlnHamuka. MlHepiyaibHbIE CUCTEMBI
oTcuyeTra U nepsbiid 3ak0H HeroTona. Bropoi

3akoH HrloToHa. Macca, umnyinbc, cuna. Y paBHEHUE
JIBJKEHUS MaTepUAIbHON TOUKH. TpeTuil 3aKkoH
HproTOHA 1 3aKOH COXpaHEHMs UMITYJIbCa. 3aKOH
BCEMHUPHOTO TAroTeHus. CHIIBI CONPOTUBIEHHUS.
WHTerpupoBaHue ypaBHEHUN ABUKEHUS, POJIb
HayalbHbIX yciaoBuil. LleHTp Macc MexaHn4YecKoi
CHCTEMBI, 3aKOH JIBWJKECHHs LIEHTpa Macc.

Chnain-
npe3eHTanus

Mexanunka MoMeHT nuMnyabca. MOMEHT UMITyJIbCca
MaTepUaJIbHONM TOUKU U MOMEHT MEXAHUUYECKON
cucteMbl. MOMEHT CHIIbL. 3aKOH COXPaHEHUs] MOMEHTA
MEXaHUYECKOW CUCTEMBI. [IBI)KEHHUE B MOJIE
HEHTPATBHBIX CHUIL

JIB

Mexanuka Jneprus. Cuia, paboTa U IOTCeHIUATIbHAS
sHeprusi. KoncepBaTuBHbIE 1 HEKOHCEPBATHBHBIE
cuiiel. PaboTta u kuHeTH4eckas 3Heprusi. 3aKoH
COXpaHEHUs OJTHON MEXaHUYECKON 3HEPTuu B 110JIE
MOTEHIIUATBHBIX CHII. CBSA3b MEXIY CHIION U
MOTEHIUAIBHON SHEpruei. [ pafiueHT ckamspHou
byHKIUH.

MexaHuka

JAuHamMuKka BpalIaTeJbHOI0 IBUKEeHHUsI. Y PaBHECHUE
BpaIeHUs TBEPJIOTO TeJia BOKPYT 3aKPEILICHHOM OCH.
MowmenTt unepuuu. @opmyna [ltelinepa.
Kunerndeckas sHeprus BpaIlaromerocsi TBEpAoro
Tena.




MexaHHuKa

PeasitTuBucrckas Mexanuka. [TpuHuun
OTHOCUTENBFHOCTH U Iipeobpa3oBanus [ anumes.
DKCIepuMeHTAIbHBIE 000CHOBAHMSI CIICIIHATEHOM
teopuu otHocutenbHOCTH (CTO). Ioctynarer CTO.
OTHOCHUTENEHOCTH OTHOBPEMEHHOCTH U
npeoOpazoBanus Jlopenma. CokpalieHne JUTHHBI 1
3aMeJICHHE BPEMEHH B IBUKYILUXCS CHCTEMax
oTcuera. PenstuBucTckuil uMitysbc. BzauMocssizb
Macchl 1 sHeprun. CTO u saepHas SHepreTHKa.

Caaiin-
npe3eHTanus

JIeKTPOMATHETH3IM

3akoH Kynona. HanpsbkeHHOCTh M MOTEHUUAT
3NIEKTPOCTATHYECKOT0 1oJisi. Teopema o IUPKYJIISIIHY.
Teopema ["aycca B uHTErpasibHOM hopme u ee
INPUMEHEHHUE [UIS pacueTa JIEKTPUIECKUX MOJICH.
OneKTpuyecKoe mose Aumnoss. JJunoas Bo BHEIHEM
3IEKTPUUYECKOM TOJIe.

Chain-
npe3eHTanus

DJIEKTPOMATrHETH3M .DJIEKTPOCTATUYECKOE I10JIE B
Beniectse. [lonsgpuzanusa auanekTpukoB. CBA3aHHbIE
3apsiabl. BekTop anekrpudeckoro cmemenus. Teopema
I"aycca 1St 3JIEKTPUYECKOTro MOJISl B BELIECTBE.
IIpOBOHUKH B AIIEKTPUUECKOM TIOJIE.
OnekTpocTaThyecKas 3alluTa.

JIB

JJIeKTPOMATrHETH3M

IIpoBoaHMKH B 3jIeKTpUYecKOM moJie. PaBHOBecHe
3apsAI0B B mpoBogHuKe. OCHOBHAS 3a7a4a
ANEKTPOCTATUKU MPOBOJHUKOB. DKBUIIOTEHIMAILHbBIE
MMOBEPXHOCTH U CHUJIOBBIC JIMHUH 3JIEKTPOCTATHUECKOTO
I10JI1 Me)K,Z[y HpOBOIIHI/IKaMI/I. 9J’IeKTpOCTaTI/IquKaH
3amuTa. EMKOCTh TPOBOIHUKOB U KOHJIEHCATOPOB.
OHeprus 3apsHKEHHOT0 KOHJIEHCATOPa.

DJEeKTPOMATHETH3M

IlocTosinHBIH dIeKkTpHYecKknil TOK.CHia 1
TUIOTHOCTB TOKa. Y PaBHEHHE HETIPEPHIBHOCTH ISt
TUIOTHOCTH TOKa. 3akoH OMa B MHTETPAILHON U
muddepenunansHol popmax. 3akon xoynsa-Jlenuna.
DNeKTpOABIKYLIasl CHJla HICTOYHKKA ToKa. [IpaBuia
Kupxrooda.

JIB

DJIEeKTPOMATrHeTH3M

MarnuTocTtaTuka. BekTop MarHuTHON MHTyKIUH.
3akoH Amnepa. Cuina JlopeHua. [IBuxeHue 3apsioB B
3IEKTPUIECKUX U MAarHUTHBIX NOJIsX. 3aKoH buo-
CaBapa-Jlanmaca. Teopema o HUPKYISIHAN (3aKOH
nosHoro Toka). Teopema l'aycca.

DJIeKTpOMarHeTu3M

DJIeKTPOMATHUTHASI MHAYKIHSI. Y paBHEHUsI
Maxkcgesiia. OeHOMEHOIOTHS IICKTPOMArHUTHOM
unaykiuu. [Ipasuno Jlenua. Ypasuenue
3JIEKTPOMArHUTHOW HHIYKITNN. CaMOWHIYKITHS.
WHaykTHBHOCTH cosieHonia. PaboTa mmo mepeMenieHuro

JIB




KOHTYypa ¢ TOKOM B MarHUTHOM T0JI€. DHEprus
MarautHoro nois. Cuctema ypaBHeHH MakcBeiuia B
MHTErpanbHON popMe U PU3NIEeCKUN CMBICTT
BXOJSIIMX B HEEC YPAaBHEHUI.

Kojebanusi m BoJIHbI. BoIHOBAsI ONITHKA:
I'apmoHuYeckne KoJe0aHUsl PA3JINIHON MPUPOIBI.
Boansl. [IpuMepb! koneOaTeNbHBIX IBKESHUI
paziuuHoi (hru3nyeckoi mpupo el KomriekcHas
(dhopma nmpeACTaBICHHs TAPMOHUYECKHUX KOJIeOaHNH.
BekTopHOE onmcanme CIoKeHNs KOJICOaHHHA.
Bonnosoe nemwxenue. [1nockas rapmonudeckas
BOJIHBI. JIJTMHA BOJHBI, BOJTHOBOE YHUCIIO, (ha3oBast
CKOPOCTh. Y paBHEHHE BOJIHBL. OTHOMEPHOE BOJIHOBOE
ypaBHeHue. [lonspusaiius BOJIH.

Caaiia-
npe3eHTanus

Kose0anus u Bosinbl. BosiHoBasi onTuka:
DIIEKTPOMAarHuTHas BOJHA KaK PEIICHUE YPABHEHUI
MaxkcBemna. CBONMCTBA 3JEKTPOMATHUTHBIX BOJIH.
CKopocThb pacipoCTpaHeHHs AIEKTPOMarHUTHBIX
BOJIH. DHEPIrHs JIEKTPOMAarHUTHBIX BOJH. OO0BEMHAs
IUIOTHOCTB 3HEPTHUHU DIIEKTPOMArHUTHOTO ITOJIS.
BexTop YMoBa — [loiiHTHHra. DneKTpoMarauTHas
MIPUPOJIa CBETOBBIX BOJIH.

KoJsae6anus n BoHbI. BoJiHOBAasi ONITHKA:

HNurepdepeHuns BOJIH. DICKTPOMATHUTHAS IPUPOAA
CBETOBBIX BOJIH. IHTepepeHIIMOHHOE TIOJIE OT JIBYX
TouYeuHbIX UCTOYHUKOB. OnbIT FOHra. HTepdhepomerp
MaiikenbcoHa. IHTephepeHIrs B TOHKUX TICHKAX.

Kose0anus u BoHbl. BojiHOBasi onTHKa:
Ju¢paxuus BoH. [Ipunuun I'olirenca-Openens.
Hudpaxnus OpeHens Ha MPOCTEHIINX MPErpaaax.
Hudpaxnus Opaynrodepa. Audpaxuus Opaynrodepa
Ha menu. JnppakunoHHas peleTka Kak
cnekTpanbHbIi npubop. [lonsTre o ronorpadpuueckom
METO/I€ MOIY4YEHHUsI M BOCCTAHOBJICHHS H300paKeHHH.

JIB

KoJse0anusa u BoHLI. BoJiHOBAsI OITHKA:

Honspusanus BoJiH. [lornomenue, nucnepcust,
paccesinne cBeta. Dopma u CTETICHD MOJISIPU3AITIT
MOHOXPOMATUYECKHUX BOJIH. OnTH4ecKas
aHuzotrponus. JIBynydenpenomienue. OTpaxeHue u
MpEJIOMJICHUE CBETa Ha TPAHUIIC pa3fiena IBYX
JIANEKTPUKOB. DEeHOMEHOIOT U MOTJIOIICHUS 1
JIrcIiepcuu cBeTa. PaccestHue cBeta

DeHOMEHO0JI0THYECKAS] TEPMOTHHAMUKA,
TepMoarHaMUYEeCKOE paBHOBECHE U TEMIIEPaTypa.
HyneBoe Hayano TepMOAMHAMUKHA. DMITUPHYECKAS
TeMIiepaTypHas mkajga. KBasucraruaeckue mpormecchl.
YpaBHEHHE COCTOSIHUS B TepMoauHamMuke. OOpaTuMeie
1 HeoOpaTumble nporiecchl. [lepBoe Hauano
TepMOJIMHAMUKH. TerioeMKocTh. YpaBHeHue Maifepa.
M3oxopudecknii, n300apHIeCKui, H30TEPMUICCKHUH,
aanabaTHYeCKU TPOIIECCH B UACATLHBIX ra3ax.
IIpeobpazoBanme TEIIIOTH B MEXaHHUYECKYIO PaboTy.
Ik Kaprao u ero ko3 hUIMEeHT T0JIe3HOTO




JIeUCTBUSA. DHTPONUSL.

MoJieKVJIsIDHO-KMHETHYeCKas Teopusi. /[aBieHne
rasa ¢ Touku 3peHnst MKT. CBs3b TEITOEMKOCTH C
YHCIIOM CTEIICHeH CBOOO I MOJICKYJI ra3a.
Pacnpenenenne MakcBemia MOJIEKYJ HACATBHOTO
rasa. DKCIepUMEHTAILHOE 000CHOBAHHE
pacmpenenenus Makcpenna. Pacupenenenue
Bonbimana u 6apomerpudeckas Gpopmyna. SpneHus
nepenoca. AudQy3us, TermmonpoBogHOCTS,
BHYTpPEHHEE TPEHHE.

JIB

KpantoBas ¢dusuka. KBaHTOBEIE CBOMICTBA
3JIeKTPOMATrHUTHOTO H3JIy4yeHus. TerioBoe

U3JIydeHue U JoMuHeceHuus. CriekTpaibHble
XapaKTCPUCTHUKHU TCIIJIOBOTO U3JTYyYCHUA. 3aKOHBI
Kupxroda, Credana-bonpiimana u 3aKk0H CMEIIeHUS
Buna. AGcomotHo yepHoe Teno. Popmyna Penes-
JxuHCa 1 «ynbTpadroeToBas KaracTpoday.
I'unoresa kBanToB. ®opmyna Ilnanka. KBantoBoe
00BsICHEHHE 3aKOHOB TEIUIOBOTO H3ITyYCHUSI.

Caaiin-
npe3eHTanus

KBantoBas ¢puzuka. KBaHToBbBIE CBOlicTBA

3J1eKTPOMAarHUTHOrO n3ay4enus. KopnyckynspHo-
BOJIHOBOM Ayanu3m ceeta. Dotorddext u apdexr
KomnTona. YpaBHenue DUHIITENHHA 1715
doroadpdexra. OnbitT bote. Jlapnenue ceera. DOTOHBI.

KBanToBas dpusuka. Ji1eMeHThl KBAHTOBOM
MexaHuku KopmycKysipHO-BOJIHOBOH JTyann3m

MHKPOYACTHI] M €T0 SKCIIEPHMEHTAIEHOE
HOATBEPKICHUE; IPUHIIUIT HEOTIPEICTICHHOCTH;
BOJTHOBasi QYHKIHSL, €€ QU3NIECKUH CMBICT,
CTaH/IapTHBIE YCIIOBHUS; YCIOBHE HOPMHUPOBKH.

KBantoBasg pusuka. JieMeHThl KBAHTOBOK

MexaHukM YpasHenue llpenunrepa, ofHOMEPHBIE
KBaHTOBO-MeXaHn4eckue 3a1aun. Ilpencrasnenue
¢dusnueckux BenmuunH orneparopamu. CoOCTBEHHBIE
coctosiHus. KBaHTOBaHNE MOMEHTA UMITYJIbCA.
KBaHTOBBII poTaTop.

KBanToBas pusuka. Jj1eMeHTHI CIEKTPOCKONMH.
KBanTOBO-MexaHMYECKOE OMHCAaHNE aTOMOB. ATOM

BoZOopoaa. BeipoxaeHHsle coctosHud. Pacnipenenenue
TUIOTHOCTHU BEPOSTHOCTH. YPOBHH U CIIEKTPHI
MEIOYHBIX MeTayioB. CriiuH 3ekTpoHa. CrmH-
opOUTaTEHOE B3auMOieicTBIE. MeXaHUYEeCKU 1
MarHUTHBIA MOMEHT MHOTO3JICKTPOHHOTO aToMa.
CrpoeHue aTOMOB U IEPUOANYECKAs CUCTEMa
XUMHYECKUX anemeHnToB [[.M1.MeHieneena.

Caaiia-
npe3eHTalus

SAnepuas ¢pusuka:

CocTaB aTOMHOTO siipa. XapakTEpUCTHUKH SApa: 3apsif,
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Macca, DHEPrus CBS3UM HYKJIOHOB. BHIBI U 3aKOHBI
PaZMOaKTUBHOTO W3NMy4YeHHs. SIIepHble peakiuu.
EcTecTBeHHass M HMCKYCCTBEHHAsl pPaJHMOAKTHUBHOCTD.
OyHIaMEHTAbHBIE B3aUMOJCUCTBUS W OCHOBHBIC
KIIACChl ~ DJIEMEHTAPHBIX  dYacTWi. YacTumbl W
antuyactunpl. Jlemtonsl W aapoHbl.  KBapku.
DnexTpocnaboe B3anMOAeHCTBHIE.

4.3. 3aHATHS CEMMHAPCKOIO THUIIA.

4.3.1.

CeMI/IHapr, NPaKTHY€CKHUE 3aHATHS.

Ne

paszaena
JUCLIUILINHEI

HanmeHnoBanune TeMsl
U KpaTKOE COAEPIKAHUE 3aHITUS

O0beM,
aKaj.
Yackl

MunoBanmonnas
dhopma

1

Mexanuka. KunemaTuka. OCHOBHbIE KHHEMAaTHUECKHE
XapaKTePUCTUKN KPUBOJUHEHHOTO IBIKEHUS: CKOPOCTh U
yckopenue. HopmanbHOe 1 TaHT€HIMAJIbHOE YCKOPEHHE.
KunemaTnka BpamaTeasHOrO ABMKEHUS.

Mexanuka. /lMuHAMHMKA T@OCTYNATEJIbHOr0 JABUKECHHS.
3akonsl HpioroHa. MIMITyNbC 9acTUIBI M CHCTEMBI YACTHIL.
3aKOH COXPaHEHUs UMITYJIbCA.

Mexannka. JluHaMMKa  BpamiaTeJbHOI0  JABHKEHHSI.
Mowment unepuuu. @opmyna Llrelinepa. MoMeHT ummyibca
TBEPJOTO Tena. YpaBHEHHE BpAIIEHUS TBEPJOrO Tela BOKPYT
3aKpervieHHoi ocu . KuHetnueckast sHEpPrusi BpallaroLmerocs

Mexanuka. JHeprus. Cuna, pabota W TNOTEHIHMAJIbHAS
OHEPTH-. KOHCGpBaTI/IBHBIe U HCKOHCCPBATUBHLIC CHJIBIL.
Pabora n kuHeTHUeCcKast SHEpPrusl. 3aKOH COXPaHEHHUs TTOJIHOU
MEXaHMYECKOH SHEPIHH B MOJIE MTOTEHINATIBHBIX CHII.

DJIeKTPOMATHETH3M.
Onektpuueckoe nose. IlpuHnun cyneprosunuu. Pacuer
HaIIPSDKEHHOCTH  dJIeKTpocTatndeckux nosied. IloTeHiuan

rojisg. Berauciaenne MOTCHIHAJIOB JJICKTPUUCCKUX ITOJICH.

JjekTpoMarneTtusM. 3akoH bumo - CaBapa - Jlammacy
[IpuHIHI cynepno3unuy.

WNHTrepakTuBHOE
3aHATHE
«KoHkypc-
COPEBHOBAHUEY

JaeKkTpoMarHeTusM. JlelicTBUe MarHMTHOTO TIOJISI H
MPOBOJHUKHU C TOKOM M JBUXKYyIIuecs 3apsanbl. Cuna Amrep:
Cuuta Jlopenria.
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Ne O0BeM,
HanmenoBanue TeMbl MHHOBanoHHas
pazaena aKaJ.
U KPaTKOE COJICPIKAHUC 3aHSATHUS hopma
JUCTIATITIHBI 9achl
2 DJIeKTPOMATHETH3M. DJIeKTPOMarHUTHASI HHAYKIIKSL. 2
2 DuiekTpoMarHeTn3M. KonrposbHas pabora 2
3 . 2 3K
KoJieoanus u Boanbl. BotHOBast onTuka. MaeansHbiin
rapMOHHYECKUH oCIILIATOpP. CloxKeHue KoneOaHuii.
YpaBHEeHHE U XapaKTEPUCTHKH BOJH. DJIEKTPOMArHUTHBIE
BOJIHBI
3 Kosie6anusi 1 BoiHbL. BoiHOBasi onTHKA. 2
Nurepdepennus ceera. MuTepdepomeTpsl.
3 Kojebanus u BoJHbI. BoJIHOBasi ONITHKA. 4 T
Hudpaknus ceera. Meton 30n Openens. udpakunonnas
pelreTka Kak CrieKTpabHBIN pUOOp.
3 Koye0anusi 1 BoiHbL. BoiHOBasi onTHKA. 2
[Nonsipuzanus ceeta. 3akoH Mamnroca.
KoJie6anusi u BoJiHbI. BoJiHOBasi onTHKA. 2
KonTponbHas padora
4 Dusnyeckas TePMOIUHAMUKA. /[aBieHHE Ta3a ¢ TOUKH 2
3pennst MKT. CBs3b TEMII0EMKOCTH C YUCIOM CTEIICHEN
cB00O 1Bl MOJIEKYJI ra3a. [IpeoOpa3oBaHue TEIIOTHI B
MexaHndeckyro padoty. [luki KapHo u ero koaddurment
MIOJIE3HOTO JIEHUCTBHSL. DHTPOMUS.
4 Dusnyeckas TepMoIHMHAMUKA. Pacripenenenue Makcseiia 2

MOJIEKYJI UAEATBHOTO Ta3a. DKCIePUMEHTAIbHOE
obocHOBaHUE pacnpeaeneHns Makcsemia. Pactipeneneaue
Bonwimana u 6apoMerpuueckas popmyaa.
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Ne O0BeM,
HanmenoBanue TeMbl MHHOBanoHHas
pazaena akaf.
U KpaTKoe Coep KaHue 3aHATHUS ¢dhopma
JUCTIATITIHBI 9achl
5 KBanToBas onTuka. TemioBoe u3ny4eHue. 2 3K
Xapaxktepuctuku. OcHOBHbIE 3ak0HBI. DopMmyna [Tnanka
5 KBantoBas ontuka. Pororddext. pdhexr Komnrona. 2
5 OCHOBBI KBAHTOBOI MEXaHUKH. 2
Bonns! ne bpoitns. CooTHoleHre HeonpeaeIeHHOCTEN.
5 OCHOBBI KBAHTOBOH MEXaHUKH. 2
BonHoBas ¢yHkums, e€ pu3nuecKkuii CMBICI; CTaHIapPTHBIC
YCIJIOBHSI; YCIOBHE HOPMUPOBKU. Y paBHeHue Lllpeaunrepa
) OCHOBBI KBAHTOBO MEXaHUKM. 2
OpnHOMeEpHBIE KBAHTOBO-MeXaHn4Yeckue 3a1a4un. CTymeHsb,
Oapbep.
) OCHOBBI KBAHTOBO MEXaHUKM. 4
OnHOMEpHBIE KBAHTOBO-MEXaHUYECKUE 3a/1aUH.
[IpsimoyronpHas MOTEHIMATBHAS SMA.
5 OCHOBBI KBAHTOBO MeXaHUKH. 2
MexaHHYeCKUi 1 MATHUTHBIE MOMEHT MHOTORJIEKTPOHHOTO
aToMa. 3acTpoiika 3JIEKTPOHHBIX 000I0YEK.
5 OcHOBbI KBAHTOBO ONTUKU W KBAHTOBOII MEXaHUKH. 2
KonTponbHas padora.
6 OcHoBBbI A/1epHON GU3NKH M GU3NKH 3JIeHMEHTAPHBIX 2

HaCcTHUIlL.

13



4.3.2. JJabopaTopHbIe 3aHATHSA.

Ne Obwem, | [Ipumeuanue
HanmeHnoBaHME TEMBI
paszmena aKas.
U KpaTKOEe COACp)KaHUe 3aHITHS
JUCLUIUINHBI Yackl
1 Mexannka. Jlexyus: «OCHOBHBIE CBeACHHUSI 00 00paboTKe 2
N3MEPEHUH B HPU3NUECKOM MPAKTUKYME)
1 Mexanuka. Beimonnenue naboparopHoii paboThI 1Mo 2
BBIYUCIICHHUIO TIOTPELIHOCTEH
1 Mexanunka. Beimonaenne 3 X abopaTopHBIX padoT 1Mo 12
MEXaHUKe
1 Mexanuka. Komnoksuym 2
2 OJEKTPOMArHETH3M. 16
Brmonnenwne 4x mabopaTopHBIX padoT 1Mo
3JIEKTPOMArHETU3MY
OnekrpomarseTnsM. Komroksuym 2
3 Kounebanus u BosiHbL. BotHOBas onTHKa. 8
Brmonnenne Tpéx mabopaTopHBIX paboOT MO BOIHOBON
OTITHKE
3 Kosieb6anus u BosHbl. BonHoBas onTHka. 2
KonnokBuym no BOIHOBOM ONTHKE
5 KganTtoBas onrtuka. Beimonnenue 2-x 1abopaTopHbBIX padoT 8
MO0 KBAaHTOBOM ONTUKE M CIIEKTPOCKOTINU
4.4. CamocTosiTenbHAsA padoTa 00yYalommxcst
Ne O0newM,
pasznena [Tepeuens BOIpoCOB AJist aKaj. dopma
JUCLHUIUIMHEL | CAMOCTOSTEIIBHOTO U3YUECHUS 4acsl KOHTpPOJIA
1 Mexanuka . JIBUKeHHE TeI ¢ TIepeMeHHoN Maccoi. | 4 Ycrabiit
}IBI/DKeHI/Ie B I10JI€ LHEHTPAJIbHBIX CHII. 3aKOHEBI OIIpocC
Kennepa. Cronknosenus ren.  Heympyroe u
a0COITIOTHO YIPYroe CTOJIKHOBEHHE.
2 OnekrpomaraerusM. [IpaBuna Kupxroda. /[Bmwkenne
3apsDKEHHBIX YACTHIL B 3JIEKTPHUYECKUX U MAarHUTHBIX | 6 Ycrabiit
noJisix. DQQext Xoia u ero NpuMeHeHHe. onpoc
JlnamMarHeTHKy, mapaMarHeTuKu U peppoMarHeTHKH.
['pannyHbIe ycnoBUS Ha TOBEPXHOCTH pazfeiia IBYX
MarHeTHKOB.
3 Bonnosas ontuka HopmalibHas 1 aHOMalibHas 10 YerHbii
JMCIIEPCUH, PACCEsIHUE, NTOMJIOIICHHUE CBETA, orpoc
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noJrsipu3anus CBCTa

4 ®dusnyeckas TepMOAMHAMUKA Y PaBHEHHE COCTOSHUSA | 6 YcrHbii
B TepMoanHaMuke [lepBoe Havano TepMoIuHAMUKH. ompoc
TemnoeMkocTs. YpaBHeHue Maiiepa.
M3oxopudecknii, N300apHIeCKHi, H30TEPMUICCKHUH,
aaradaTHIeCKUH MPOIECCH B MACATBHBIX ra3ax

5 10
KBanrtoBas ¢usuka. OnMHOMEPHBIA NOTESHITUATBHBIN YcTHBIN
ropor u 6apbep. CHEKTPhl MOJICKY ompoc

6 2 VYcTHbII
dusnka gapa ¥ dJIeMeHTapHbIX YacTUll. CIIUH U oTIpoC

MarHUTHBIM MOMEHT siipa. CBoiicTBa 1 0OMEHHBIH
XapakTep AIepHbIX CHII. EcTecTBeHHAsd
HUCKYCCTBEHHAsI paJJUOAKTUBHOCTb. ICTOUHUKHN
palMOaKTUBHBIX U3JIy4eHUN. Palnon30TONHbBIN
aHaJN3. 3aKOHBI COXPAHEHUS B SNEPHBIX PEAKIUAX.

4.5. TeMbl KOHTPOJBLHBIX PadOT.

Konmponvnaa paboma Nel. Mexanuka., QrieKmpomMazHemu3m.
Konmponsnaa paboma Ne2 Bonuosast onTika

Konmponvnaa paboma Ne3. OcHOBbI KBAaHTOBO# ONITHKH U KBAHTOBOW MEXaHHUKH.

5. llepeyeHb y4eOHO-METOAMYECKOT0 0OecreyeHus AJIsi CaMOCTOSTEIbLHOI PadoThI
00y4YaKIIUXCS M0 TUCHUILINHE.

Metoanueckue ykazaHus A 00y4aroImuxcs 1o OpraHu3alii caMoCTOATENbHON paboThI
[0 JUCIHMIUIMHE, BKIIOYas TIEpeUYeHb TEM CaMOCTOATENBbHON paboThl, (HOPMBI TEKYIIEro
KOHTPOJIS MO JUCHMIUIMHE U TpeOOBaHMS K HUX BBINOJHEHHIO pa3MeIleHbl B 3JIEKTPOHHOMH
UH(POPMAaLIMOHHO-00pa30BaTeIbHOM cpene CII6I'TU(TY) Ha caiire:
http://media.technolog.edu.ru

6. @OHI OLICHOYHBIX CPEACTB AJIsl IPOBEACHUS POMEKYTOUYHOMN aTTecTAlNU

CBOeBpeMEHHOE BBINIOJIHEHHWE OO0YYarolIMMCS MEPONPUSITUA TEKYLIEro KOHTPOJIS
MO3BOJISIET MPEBBICUTH (JOCTUTHYTh) TMOPOTOBBIA YPOBEHb («YIOBJIETBOPUTEIHHO») OCBOCHUS
MIPEAYCMOTPEHHBIX DIEMEHTOB KOMIIETEHIUH.

Pe3ynbraTbl NUCUMIUIMHBI CUMTAIOTCS JOCTUTHYTBIMHU, €CIM JUIl BCEX DJIEMEHTOB
KOMIIETEHIIMH MPEBbIIIEH (JOCTUTHYT) OPOTOBBIA YPOBEHb OCBOEHHSI KOMIIETEHIIMHM Ha JAHHOM
JTamne.

[IpomexyTouHas aTTecTalys 1o AUCUUIUIMHE TPOBOAUTCS B (POpME HK3aMEHOB.

IIpn cnmaye sk3aMeHa, CTYIAEHT IIOJIy4aeT TPHU BOIIPOCA U3 IEPEUYHs BOIPOCOB, BPEMs
MOATOTOBKHU CTY/I€HTA K YCTHOMY OTBETY - 10 45 MHUH.

[Tpumep BapraHTa BOIPOCOB Ha SK3aMEHE:
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Bapuant Ne 1
CBs3b MKy CWION U MOTeHUHATbHOI YHeprueii. [pagneHT ckansapHoii pyHKIuM.

3akon buo — CaBapa — Jlanjiaca U ero npuMeHeHHe K pacyéTy MArHMUTHOIO TOJIS
NPSIMOJIMHEI{HOT0 MPOBOJHUKA € TOKOM.

3. beckoHeuHasi TJIOCKOCTHL HeceT 3apsil, PaBHOMEPHO pacmnpeaeJeHHbIH ¢
IOBEPXHOCTHON MI0THOCTHI0 1 MKK1/M’. Ha HEKOTOPOM PACCTOSIHHH OT ILIOCKOCTH
napajjielibHO eil pacmoJioskeH Kpyr paaumycom 10 cm. BbIlYuMcIMTB NOTOK BeKTOpa
HATNPSKEHHOCTH 3JIEKTPHYECKOr0 MOJIA Yepe3 ITOT KPyT.

®DoH/T OIIEHOYHBIX CPEJICTB 10 JUCIHMILUIMHE NpeAcTaBieH B [Ipumoxennu Ne 1

PGSYHBTaTBI OCBOCHHUA JUCHUIUIMHBI CUYHUTAKOTCA JOCTUTHYTBIMH, C€CJIU MIOJId BCECX
3JICMCHTOB KOMHeTeHHI/Iﬁ I[OCTI/IFHYT HOpOFOBBII\/JI ypOBeHI) OCBOCHHA KOMIICTCHIIMHM HAa JAHHOM
4
OTall€ — OLCHKA «yHOBJICTBOPHUTCIIBHOY .
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7. IlepeyeHb y4eOHbIX U3aHU, HEOOXOAMMBIX JJIS OCBOEHMSI JUCUMUIIIIMHbBI.

a) TIeyaTHbIC U3TaHUs

1.

10.

11.

Cagenwes,l.B. Kypc o6mieit pusuku : yaebnoe nocobue : B 4-x ku. T. 1. Mexanuka / U. B.
Cagenbes. - 5-¢ uzn., ucmp. . - CII6. ; M. ; Kpacnonap : Jlans, 2011. — 342 c. - ISBN 978-5-
8114-1207-5

CagenweB,11.B. Kypc o6mieii pusmku : yaebHoe mocobue : B 4-X kH. T. 2 . DIeKTpu4ecTBO U
marnetusm / M. B. CaBenbeB. - 5-¢ uz., uchp. . - CII06. ; M. ; Kpacunonap : JIansp, 2011. — 342
c. -ISBN 978-5-8114-0631-9 .

CagenneB,l.B. Kypc obmieit ¢husuku : yaedHoe nocoodue : B 4-x k. T. 3. MonekynsapHas
¢dusuka u repmoaunamuka/ M. B. Casenbes. - 5-e uzz., ucnp. . - CII6. ; M. ; Kpacnonap :
Jlans, 2011. —208 c. - ISBN 978-5-8114-1209-9.

CagenneB,l.B. Kypc o6mieii pusuku : yaedbHoe mocobue : B 4-x kH. T. 4 . Bomabl. OnTuka.
/ . B. CaBenbeB. - 5-e usf., uctp. . - CI16. ; M. ; KpacHonap : Jlans, 2011. — 251 ¢ .-

ISBN 978-5-8114-1210-5

Banumes, Mapc ['unemanoBuu. Kype obmieit pusuku : YyeOHoe nmocodue s By30B 110
TEXHUYECKUM HaIpaBJICHUSIM MOJATOTOBKH M cnienuanbHocTsM / M. I'. Banumes, A. A.
IToB3Hep. - 2-e uzn., crep. - CIIO. ; M. ; Kpacnonap : JIans, 2010. - 573 c. : un. - (Y4ueOHUKH
1uist By30B. CrieninanbHast mutepatypa). - ISBN 978-5-8114-0820-7

CrapoBukoB, M.M. BBenenue B 3KcrepuMEHTalbHYIO (QU3UKY : ydeOHoe mocobue/ M.U.
CrapoBukoB. - CII6.; M.; Kpacnonmap: Jlanws, 2008. - 235 c. - (Y4eOHUKH 11 BY30B.
CrennansHast auteparypa) - ISBN 978-5-8114-0862-7

®upranr, E.B. PykoBoACTBO K pelIeHHIO 3a/1a4 10 Kypcy oomien Gpu3uku : yuedHoe mocoomne
AJi1 BY30B IO TCXHUYCCKUM W TCXHOJOTMYCCKUM HAIIPABJICHHUAM H CHCHI/IZU'II)HOCTS[M/ E.B.
@upranr. - 3-e u3n., crep.. - CI16.; M.; Kpacaomap: Jlaus, 2009. - 348 c. - (YueOHUKH IS
By30B. CrnieninanibHas aureparypa). . - ISBN 978-5-8114-0765-1

W3ydyeHue BpalleHHs IUIOCKOCTH NOJSpPHU3alMM CBeTa @ METOAMYECKHE YKa3aHMs K
nabopatopHoit padore Ne 57 / C.B. Xorynnona, B.B. brarosemenckuii, b.b. bonotos, B.H.
CkoOeneB ; MunucrepctBo oOpa3oBanus u Hayku Poccuiickoit ®enepauun, CaHKT-
[leTtepOyprckuii  rocyJapCTBEHHBIM  TEXHOJNOTHUYECKUW  WHCTHTYT (TeXHUUYECKUI
yauBepcureT). Kadpenpa obmeit ¢pusuku. — Cankr-IlerepOypr: CIIGI TU(TY)., 2015. - 22 c.

[IpoBepka 3akoHa Maioca : MeTOAMYECKHE YKa3aHUs K JlabopatopHoit padote Ne 56 / C.B.
XotynioBa, B.B. bmarosemenckuii, b.b. BonoroB, B.H. CxobeneB ; MwuHHCTEPCTBO
oOpa3zoBanus u Hayku Poccuiickoit ®eneparun, Cankt-IlerepOyprckuii rocynapcTBEHHbBIN
TEXHOJIOTUYECKUN MHCTUTYT (TexHuueckuil yHuBepcurter). Kadenpa obmeit ¢usmku. —
Canxkr-IlerepOypr: CIIGI TU(TYVY)., 2015. — 18 c.

bnarosemenckuii, B.B. MccnenoBanue CHEKTPOB MOTJIOUIEHUS] PACTBOPOB OPraHUYECKHUX
MOJIEKYJI. METOJIMUECKHe yKazaHus K nabopatopHoit padote Ne 90 / B.B. biaroserenckui,
A.B. benskos, C.B.Xorynmnosa; MunucrepctBo oOpa3oBaHusi ¥ Hayku Poccuiickoit
Oenepannn, Cankr-IlerepOyprckuii  rocyJapCTBEHHBIH — TEXHOJOTUYECKHH  HHCTHTYT
(texunueckuii  yHuBepcurter). Kadenpa oOmei ¢m3uku. — Cankr-IlerepOypr:
CIIoI' TU(TY)., 2015. - 26 c.

AepmmHa, ['.I'. M3yuenue aucnepcuu cBeTta B BElIECTBE : METOIHMYECKHE yKa3aHUs K
nabopatopHoit pabore Ne 68 /I.I. Apepmmna, A.B. bemsakos, O.I1. Illycrpona;
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12.

13.

14.

15.

16.

17.

18.

19.

MunucrepcTBo oOpa3zoBanmsi U Hayku Poccuiickoit ®enepanun, Cankr-IlerepOyprcekuii

TOCY/IapCTBEHHBI TEXHOJOTHYECKH WHCTUTYT (TeXHWUYecKuii yHuBepcuter). Kadenpa
obmeit ¢usuku. — Cankr-IlerepOypr: CIIOI TU(TY)., 2014. — 18 c.

Janunsuenko, B. I'. Omnpeznenenne oTHOLIEHUS 3apsijia 3JIEKTPOHA K €r0 Macce ¢ MOMOIIbIO
MarHeTpoHa : METOJUYECKHe yKa3aHus K iaboparopHoit padbore Ne 33 / B. I'. JlannnbyeHko,
JI. H. KaypoBa ; MunuctepcTtBo oOpa3oBanus u Hayku Poccuiickoit ®@enepammu, CaHKT-
[lerepOyprckuif  rocyqapCTBEHHBIM ~ TEXHOJOTMYECKUM  MHCTHUTYT (TeXHUYECKUI
yauBepcuteT). Kadenpa odmeit ¢pusuku. — Cankr-Ilerepoypr: CITIOI' TU(TY)., 2014. — 21 c.

bonoros, b.b. fIBneHus 35I€KTPOMAarHUTHOM MHIYKLHMHM U CAMOMHAYKIMH @ METOAUYECKHUE
ykazaHus K nmabopatopnoit padore Ne 39 / b. b. bonoros, A. B. bensikos, O. I1. llycTposa ;
MunucrepctBo obpazoBanusi U Hayku Poccuiickoii @enepanuu, Cankt-llerepOyprekumii
rOCYy/IapCTBEHHBI TEXHOJOTMYECKHM HMHCTUTYT (TexHHueckuil yHuBepcuter). Kadenpa
obuieit ¢usuku. — Cankr-IlerepOypr: CIIGI TU(TY)., 2014. — 23 c.

Kepnooii, A.M. HM3Mepenue HATUHBI CBETOBOW BOJHBI MPU IMOMOIIU AU(PPAKIIHOHHON
peIIeTKH : METOUYECKHe yYKa3aHus K JlabopaTopHoi pabote Ne 54 / A. U. Kepuosoii, C. B.
Hpsiuenko ; MunucrepctBo oOpa3oBanuss u Hayku Poccuiickoit @enepauuu, CaHKT-
[letepOyprckuii ~ rocyJapCTBEHHBIM  TEXHOJOTHYECKHH  HMHCTUTYT  (TEXHUYECKH
yauBepcureT). Kadenpa obmeit ¢pusuku. — Cankr-IlerepOypr: CIIGI TU(TY)., 2014. — 22 c.

HccnenoBanue rupockonuyeckoro 3@dgekxra: MeTOIWYecKHe yKa3zaHUs K JlabopaTopHOU
pabore /  B.I'. [lanunpuenko, C.B. J[Ipsuenko, A.M. XKepnoroii, HO.P. Pynaxos;
MunuctepctBo obOpa3oBanus u Hayku Poccuiickoit ®enepanuu, Cankt-IletepOyprekuit
TOCYJAPCTBEHHBIN TEXHOJOTUYECKUH HWHCTUTYT (TexHuueckuit yHuBepcuteT). Kadenpa
obmert ¢uszuku. — Cankt-IlerepOypr: CIIOI TU(TVY)., 2013. — 15 c.

Uuobucos, A.I'. dotoanexkrpuueckuili 3PpPeKkT MEeToAMYECKHE YyKa3zaHUs K JabopaTopHOM
pabore Ne 59 / A.I'. Yubucos, O.I1. lllycrpoBa, B.B. bmarosemienckuit ; MuHuctepcTBo
oOpazoBanus u Hayku Poccuiickoii @enepaunn, Cankr-IlerepOyprckuii rocyaapcTBEHHBIH
TEXHOJIOTMYECKUM HMHCTUTYT (TexHHueckui yHuBepcuteT). Kadenpa obmelt ¢usuku. —
Cankr-IlerepOypr: CIIGI TU(TY)., 2013. — 22 c.

Yuobuco, A.I'. OnpeneneHre ropu30HTATBHON COCTABIISIONIEH MAarHUTHOTO TMOJS 3€MIIH :
Mertoanueckue ykazaHusi Kk jJabopatopHoit padore Ne 31/ A.I'. Yubwucos, JI.H. Kaypona,
O.I1. OlyctpoBa, B.B. ; MunuctepctBo oOpa3oBanusi u Hayku Poccuiickoit ®enepanuu,
Cankr-IlerepOyprckuif  TOCYJapCTBEHHBIM TEXHOJOTHYECKHH WHCTUTYT (TEXHHYECKHUU
yauBepcureT). Kadpenpa obmeit ¢pusuku. — Cankr-IlerepOypr: CIIGI TU(TY)., 2013. — 18 c.

XotyHuoBa, C.B. M3yyeHue 3aKOHOB TEIUIOBOTO M3JIyYEHHMs] METOIMYECKHE YKa3zaHHUs K
naboparoproit padore Ne 58/ C.B. Xorynnosa, B.B. bnarosemenckuii, B.H. Cxobenes ;
MunucrepctBo oOpasoBanusi U Hayku Poccuiickoit ®enepanun, Canxt-IlerepOyprekuit
rOCyJapCTBEHHBIN TEXHOJIOIMYECKHM MHCTUTYT (TexHuueckuid yHuBepcureT). Kadenpa
oOmeit ¢uszuxkn. —  Cankr-IlerepOypr:  CIIOI'TU(TY)., 2012. - 21 ..

XortynuoBa, C.B. M3ydyeHue »JIEKTPOCTATUYECKUX TOJE€H Ha Mozenu . Meronudeckue
yKazaHus K 1aboparoproit padore Ne21 / Xorynnosa C.B.,bnarosemenckuii B.B., CkoOenes
B.H. ; MunucrepctBo obOpazoBanuss u Hayku Poccuiickoit ®enepauuu, CaHKT-
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20.

21.

22.

23.

24,

25.

26.

27.

28.

[TerepOyprckuii  TOCYTAapCTBEHHBIM  TEXHOJOTHYECKMH  MHCTHUTYT  (TEXHUYCCKUU
yauBepcureT). Kadenpa obmeit ¢pusuku. — Cankr-IlerepOypr: CIIGI TU(TY)., 2012. — 15 c.

Bonbkenmreiin, B.C. COopHUK 3a1a4 1o o01memMy Kypcy Gu3nku: yued. mocodue i TeXH.
By30B / B.C. Bonbkenmreiin — CII0.: Kamxnbrit mup, 2005. — 326¢. -- ISBN 5-86457-2357-
7

Hetnad, A.A. Kypc dusuku : Yaue6Hoe nocodue mist BTy30B / A.A. [letnad, b.M. SABopckuii.
— 10-e u3x., crep. — M.: Academia, 2015. — 720 c. . - (Boicmiee oopazoBanue). - ISBN 978-5-
4468-2291-1

NBanos, A.Jl. MonekymnspHas ¢puzuka: MeToauveckue yKkazanus K JabopaTopHbIM padoTtam /
A.Jl. UBanoB, B.B. Kammer, B.b. OcrameB; ; MuHUCTEPCTBO 00pa3oBaHMs U HAYKH
Poccuiickoit ®enepanun, Cankr-llerepOyprckuili rocy1apCTBEHHbBI TEXHOJOTUYECKUI
UHCTUTYT (TexHuuyeckuid yHuBepcuter). Kadenpa obmeit ¢usuku. — Cankr-IlerepOypr:
CIIGI'TU(TY)., 2005. — 49 c.

Hynnaukosa, T.A. Omnpenenenue TemMreparypbl HUTH JIAMITBI HAKJIMBAaHUS | METOIUYECKUE
ykazaHus K jaboparopnoii pabore Ne23/ T.A. dyanukosa, B.b. Ocrames ; MunuctepcTBo
oOpa3oBanus u Hayku Poccuiickoii @enepaunn, Cankr-IlerepOyprekuil rocyaapcTBeHHbIN
TEXHOJIOTUYECKU HHCTUTYT (TexHuueckud yHuBepcuteT). Kadenpa oOmeit  ¢dusuku. —
Cankr-IlerepOypr: CIIGI TU(TY)., 2011. — 10 c.

HynnukoBa, T.A. UnTepdepennus cBeta B TOHKUX IUIEHKax. [lojockl paBHOM TOJIIMHBIL.
Konbua HeloToHa : Meronnyeckue ykasaHus K jaboparopHoil padore / T.A. JlyaHukosa,
B.b. OcrameB ; MunucrepctBo oOpa3oBanusi u Hayku Poccuiickoit @enepannu, CaHKT-
[TeTepOyprekuit FOCYJIapCTBEHHBIA  TEXHOJIOTUYECKMH  HMHCTUTYT (TeXHUUECKUH
yauBepcureT). Kadpenpa odmeit ¢usuku. — Cankr-IlerepOypr: CIIGI TU(TVY)., 2011. —10
c.

HynnukoBa, T.A. M3ydyenue uHTepdepeHLUU cBeTa Npu momoiu Ounpusmsl dpenens :
METOAMYECKHe yKa3zaHHs K JabopaTopHoi pabote Ne52 / T.A. lynnukoBa, B.b. Ocrames ;
MunuctepctBo o0pa3oBanus u Hayku Poccuiickoit ®enepanuu, Cankt-IletepOyprekuit
TOCYJApCTBEHHBIN TEXHOJOTUYECKUH HWHCTUTYT (TexHuueckuit yHuBepcuteT). Kadenpa
obuieit ¢usmuku. — Cankr-IlerepOypr: CIIGI TU(TY)., 2011. — 14 c.

bosmotoB B.b. SIBieHus 3JI€KTPOMAarHUTHOW WHAYKIWH W CAMOMHAYKIIMU: METOJAMYECKHE
yKkazaHug Kk JsabopatopHoil pabore /b.b. bomoros, A. B. bemsxos O.II. llycrposa ;
MunucrepctBo obpazoBanusi U Hayku Poccuiickoin @enepanuu, Caskt-llerepOyprekumii
TOCYJAPCTBEHHBIN TEXHOJOTMYECKU HWHCTUTYT (TexHuueckuit yHuBepcuteT). Kadenpa
obmeit ¢usuku. — Cankr-Ilerepoypr: CIIOI' TU(TY)., 2014. - 23 c. :

MexaHnKa MoCTynaTesIbHOTO M BpallaTeIbHOTO IBMKEHUS : yueOHoe nocodue / O. I1.
[Myctpona ,A.B. bensikos, A.J] . VIBanoB; MuHucTepcTBO 00pa30BaHUs U HAYKH
Poccuiickoit ®enepannu, Cankr-IletepOyprekuii rocy1apcTBeHHBIN TEXHOIOIMUECKHIMA
WHCTUTYT (TexHuueckuil yauepcuteT). Kadenpa obmeit ¢usuku. — Cankr-IlerepOypr:
CII6I'TU(TY)., 2018. - 29 c.

Mexanuka kojebaTenpHOro ABMKEHU | yuebHoe mocoodue / M. A. KysHos, A.B. bensikos;
O.I1. UlyctpoBa, A.Jl. IBanoB ; MuHuCTEpCTBO 00pa3oBaHus U Hayku Poccuiickoit
®eneparun, Cankt-IlerepOyprekuii rocy1apCTBEHHBIN TEXHOJIOTHYECKUNA HHCTUTYT
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29.

30.

31.

32.

33.

34.

35.

36.

(texanueckuii yausepcuret). Kadenpa odmeit duszuku. — Cankr-IleTepOypr:
CII6I' TU(TY)., 2018. - 22 c.

W3ydeHune ranpBaHomeTpa. Mcnonb3oBaHue €ro B Ka4eCcTBE aMIIEpMETpa U BOJIBTMETpa

: [Ipaktukym / b. b. bonoros , C.B. Xorynnosa, B.B. brarosemenckuii, B.H. CxoGernes ;
MunucrepcTBo 0oOpa3oBanus u Hayku Poccuiickoit @enepannu, Cankt-IlerepOyprekuit
rOCY/IapCTBEHHBIN TEXHOJIOTHUSCKUN HHCTUTYT (TeXHUUecKuil yauepcuteT). Kademnpa
obmeit ¢uszuku. — Cankr-IlerepOypr: CIIOI TU(TY)., 2017. - 21 c.

N3yuenne cnextpa aroma Bogopoaa : Ilpaktukym / C. B. Xotynuosa, b.b. bonotos, B.B.
bnarosemenckuii ; MunncrepcTBo oOpasoBanus u Hayku Poccuiickoii @enepanuu, CaHKT-
[TeTepOyprckuil rocyapCTBEHHBIN TEXHOJOTUYECKUI MHCTUTYT (TEXHUYECKUI
yauBepceuteT). Kadenpa obmeit ¢usuku. — Cankr-Ilerepoypr: CIIOI' TU(TYVY)., 2017. - 17 c.

HIycrposa O.I1. I'pagynpoBka monoxpomaropa : Ilpaktukym / O. I1. lllyctpoa, A. B.
benskos, A. /1. BanoB ; MunucrepcTBo 00pazoBanus u Hayku Poccuiickoit denepanum,
Cankr-IlerepOyprckuii rocyaapCTBEHHbIH TEXHOJOTUUYECKUN MHCTUTYT (TEXHUYECKUI
yauBepceuteT). Kadenpa obmet dusuku. — Cankr-IlerepOypr: CIIOI TU(TY)., 2016. - 18 c.

Uponos, N.E. Mexanuka : OcHoBHble 3akonbl / U.E. UponoB. — 7-¢ u3m., crep. — M. :
BMHOM. JIa6oparopus 3uanwuii, 2005. — 309 c. - ISBN 5-94774-196-2 .

Hponos, N.E. BomHossie mponecchl : OcHoBHble 3akonbl / U.E. Mponos. — 2-e uza., pom. —
M.: BUHOM. Jlabopatopust 3uanuii, 2004. — 263 c. -- ISBN 5-93208-031-0

Hponos, N.E. ®uzuka makpocuctem : OcHoBHBIEe 3ak0oHBI / W.E. UpomoB. — 2-e u3zn., mom. —
M.: BUHOM. Jlabopatopus 3uanuii, 2004. — 207 c.-_ ISBN 5-94774-122-9

Hponos, N.E. KBantosas ¢usnka : OcHoBusie 3akonsl / U.E. Uponos. — 2-e u3n., nom. — M.
BMHOM. JlaGopatopus 3uanuii, 2004. — 256 c. - ISBN 5-94774-058-3

Uponos, U.E. Dnextpomaruerusm : OCHOBHbIE 3aKOHBI: yueOHOe nmocobue g By3oB / N.E.
Hponos. — 5-¢ u3a. — M.: BUHOM. JlaGoparopus 3nanuii, 2006. — 319 ¢. - ISBN 5-94774-
395-7

B) 3siekTpoHHbBIE yueOHbIe U31aHUA

1. bnarosemenckuii , B.B. M3yueHue cnekTpoB nponyckaHusi HHTEPPEPEHINOHHBIX
U CTEKJISTHHBIX CBeTO(UIBTPOB : yueOHoe nmocobue / B. B. brnarosemenckuii, C. B.
XotyHuosa, b. b. bonotos ; Mununcrepctso o6pazoBanus U Hayku Poccuiickoit
®enepanun, Cankt-IlerepOyprckuii rocy1apCcTBEHHbIH TEXHOIOTHYECKUN HHCTUTYT
(rexnuueckuit yausepcurer). Kadenpa obmeit ¢usuxu. — Cankr-IlerepOypr:
CIIGI' TU(TY)., 2019.-18 c. //CIIGI TU. DnexTponHas bubnuoTeka.-
URL:http://technolog.bibliotech.ru(nara o6parienus: 12.03.2020).-Pesxum goctyna:
JUISL 3apErMCTPUPOBAHHBIX T10JIb30BATEINIEH.

2. JKepnosoii, A.W. 3mepeHne HAMarHMIeHHOCTH BEIIECTB METOOM STICPHOTO
MarHuTHOTO pe3oHaHca : yuebHoe nocodue / A. U. XKepuosoii, C. B. IpsiueHKo ;
MunuctepcTBo 006pazoBanus u Hayku Poccuiickoit denepanuu, CaHKT-
[TeTepOyprckuii rocy1apCTBEHHBIN TEXHOIOTUIECKUI MHCTUTYT (TEXHUYECKUI
yauBepcuter). Kadenpa odmiet ¢pusuku. — Cankr-Ilerepoypr: CITIOI TU(TY).,
2019.-22 c. //CII6I' TU. DnexTpoHHas 6ubaroTeKa.-
URL.:http://technolog.bibliotech.ru (mara obpamenus: 12.01.2020).-Peskum gocryma:
JUIS 3apErMCTPUPOBAHHBIX I10JIb30BATEIICH.

3. .M3yuenwue BpaleHus IIIOCKOCTU MOJISpU3ALUK cBeTa : MeToauueckue ykazaHus K
nabopatopnoii padote Ne 57 / C.B. XorynuoBa, B.B. bnarosemenckuii, b.b.
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Bonotos, B.H. Ckobenes ; MunucrepcTBo oOpa3oBanus 1 Hayku Poccuiickoit
Oenepanun, Cankt-IlerepOyprckuii rocy1apcTBEHHBIN TEXHOJIOTHYSCKUNA HHCTUTYT
(rexauueckuii yauBepcuter). Kadenpa obmeii ¢usuku. — Cankr-IlerepOypr:
CIIOI'TU(TY)., 2015.-22 c. //CII6I' THU. DnekTponHas Oubnuoreka.-
URL:http://technolog.bibliotech.ru(nara o6parienus: 12.03.2020).-Pesxxum gocryna:
JUIS 3aperuCTPUPOBAHHBIX MOJIb30BaTEIICH.

[TpoBepka 3akoHa Maitoca : Meroaudeckue yka3aHus K JjabopaTopHoi pabote Ne 56
/ C.B. XoryHuoBa, B.B. brarosemenckuii, b.b. bonoros, B.H. Cxobernes ;
MunucrepcTBo 00pa3oBanus u Hayku Poccuiickoii @enepanum, CaHKT-
[TeTepOyprckuii Tocy1apCTBEHHBIN TEXHOIOTUYSCKUN HHCTUTYT (TEXHUYSCKU N
yuuepcureT). Kadpenpa obmeit ¢pusuku. — Cankr-IlerepOypr: CIIGI TU(TY).,
2015.-18 c. //CIIOI' THU. DnexTpoHHas 6ubianoTeka.-
URL.:http://technolog.bibliotech.ru(mara o6pamenus: 12.03.2020).-Pesxxum goctymna:
JUISL 3apErUCTPUPOBAHHBIX TOJIH30BaTENICH.

bnarosemenckuii, B.B. Mccnenoanre cieKTpoB NOTJIOMIEHUS PACTBOPOB
OpraHMYeCcKUX MOJeKyn: MeToauueckue yKkazanus K naboparopHoit padore Ne 90 /
B.B. bnarosemenckuii, A.B. benskos, C.B.XoTyHuoBa; MunucrepcTBo 06pazoBaHus
u Hayku Poccuiickoit @enepanuu, Cankt-IleTepOyprekuii rocyaapcTBeHHBIM
TEXHOJIOTUIECKAN MHCTUTYT (TeXHU4ecKuil yHuBepcurer). Kadenpa obmeit pusuxmu.
— Cankr-IlerepOypr: CIIOI TU(TY)., 2015.-16 c. /CII6I TU. DnekrporHas
oubnmoreka.-URL:http://technolog.bibliotech.ru(nata oopamenwus: 12.03.2020).-
Pexxum noctymna: a1t 3aperucTpupOBAHHBIX MOJIb30BATEIEH.

W3ydeHue aucrepcuu CBeTa B BellecTBe | MeTonnyeckue yka3aHus K
naboparopnoit pabore Ne 68 /T'.I'. ABepminna, A.B. bensikos, O.I1. lllyctposa ;
MunuctepctBo 006pazoBanus u Hayku Poccuiickoit denepanuu, CaHKT-
[TeTepOyprckuit rocy1apCTBEHHBIN TEXHOIOTHYECKUI HHCTUTYT (TEXHUYECKUN
yHuBepcuret). Kadenpa obmeit ¢pusuku. — Cankr-Ilerep6ypr: CIIGI TU(TY).,
2014.-18 c. //CII6I ' TU. DnexTpoHHas 6ubnuorexa.-
URL.:http://technolog.bibliotech.ru (zara o6pamenus: 12.03.2020).-Pexum gocrymna:
JUISL 3aperMCTPUPOBAHHBIX TOJIb30BaTENIEH.

. Jannnpuenko, B. I'. Onpenenenre oTHOEHUS 3aps/ia dJEKTPOHA K €ro Macce ¢
MTOMOIIIBI0 MAarHETPOHA : METOAMYECKHE yKa3aHus K JaboparopHoii padore Ne 33 / B.
I'. Janunsuenxo, JI. H. KaypoBa ; MunucrepcTBo o0pa3oBaHMs U HAYKH
Poccuiickoit @enepanuu, Cankr-IlerepOyprekuii rocyiapcTBeHHBIN
TEXHOJIOTUYECKHUM HHCTUTYT (TexHuueckuil yausepcuteT). Kadenpa obmelt puzuku.
— Cankr-IlerepOypr: CIIOI TU(TY)., 2014,-21 c. /CII6I' TU. DnekrponHas
oubnmoreka.-URL:http://technolog.bibliotech.ru (mara obpamenus: 12.03.2020).-
Pexum noctyna: ais 3aperucTpupOBaHHBIX MOJIb30BATENEH.

bonotos, b.b. fIBneHns 3nekTpoOMarHMTHOW HHIYKIUNA U CAMOMHIYKIUH :
MeTOAMYECKHEe yKa3zaHus K T1abopaTopHoit pabote Ne 39 / b. b. bonotos, A. B.
benskos, O. I1. llyctpoBa ; MunucrepctBo oOpa3zoBaHus 1 Hayku Poccuiickoit
®enepanun, Cankt-IlerepOyprckuii rocy1apCTBEHHbIH TEXHOIOTHYECKUNA HHCTUTYT
(Texanueckuii yauepcutet). Kadenpa odmeit ¢puszuku. — Cankr-IlerepOypr:

CIIGI' TU(TY)., 2014.-23c¢. //CII6I TU. DnextpoHHas 6ubauoreka.-
URL:http://technolog.bibliotech.ru(nara o6paruenus: 12.03.2020).-Pesxum gocryma:
JUIS 3apErMCTPUPOBAHHBIX T10Ib30BATEINICH.

Kepnoroii, A.. I3mepeHune AJIMHBI CBETOBOM BOJIHBI TP MIOMOIIH TUPPAKITHOHHOM
pEIIeTKH : METOIMYECKUE YKa3aHusl K JlabopaTopHoii pabote Ne 54 / A. W.
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http://irb.technolog.edu.ru/CGI/irbis64r_12/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=EK&P21DBN=EK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%94%D0%B0%D0%BD%D0%B8%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE,%20%D0%92%D0%B0%D0%BB%D0%B5%D1%80%D0%B8%D0%B9%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%B8%D1%87
http://irb.technolog.edu.ru/CGI/irbis64r_12/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=EK&P21DBN=EK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%91%D0%BE%D0%BB%D0%BE%D1%82%D0%BE%D0%B2,%20%D0%91%D0%BE%D1%80%D0%B8%D1%81%20%D0%91%D0%BE%D1%80%D0%B8%D1%81%D0%BE%D0%B2%D0%B8%D1%87
http://irb.technolog.edu.ru/CGI/irbis64r_12/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=EK&P21DBN=EK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%96%D0%B5%D1%80%D0%BD%D0%BE%D0%B2%D0%BE%D0%B9,%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%20%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87

10.

11.

12.

13.

14.

Kepuoroii, C. B. Ipstuerko ; MunuctepcTBo 00pa3oBanus u Hayku Poccuiickoii
Oenepanun, Cankt-IlerepOyprckuii rocy1apcTBEHHBIN TEXHOJIOTHYSCKUNA HHCTUTYT
(Texuuueckuit yauBepcurer). Kadenpa obmeii ¢usuku. — Cankr-IletepOypr:
CIIOI'TU(TY)., 2014.-22 c. //CII6I' THU. DnekTponHas Oubnuoreka.-
URL:http://technolog.bibliotech.ru(nara o6parienus: 12.03.2020).-Pesxxum gocryna:
JUIS 3aperuCTPUPOBAHHBIX MOJIb30BaTEIICH.

Uccnenoanue rupockonuueckoro ¢ dekra [Teker]: Meroanueckue yka3zaHus K
naboparopnoii padore / B.I'. Janunwsuenko, C.B. Ipsuenko, A.W. XKXepuosoii, FO.P.
PynakoB ; MunucrepcTBo oOpasoBanus u Hayku Poccuiickoit @enepannu, CaHkT-
[TerepOyprckuii rocyJapCTBEHHBIN TEXHOJIOTHYSCKUNA HHCTUTYT (TEX HUUECKHUI
yauBepcuteT). Kadenpa oomeit ¢pusuku. — Cankr-Ilerepoypr: CIIOGI TU(TY).,
2013.-15 c. //CII6I' TU. DnexkTpoHHas OMOIMOTEKA. -
URL:http://technolog.bibliotech.ru(nara o6parienus: 12.03.2020).-Pesxxum goctyna:
JUIS 3aperUCTPUPOBAHHBIX TOJIh30BaTENICH.

Uuobucos, A.I'. ®otoanekrpudeckuit apdext [Tekcr]| : MeToauueckne ykazaHus K
naboparopnoit pabore Ne 59 / A.I'. Uubucos, O.I1. Illlyctposa, B.B.
bnarosemienckuii ; MunucrepctBo oopasoBanus u Hayku Poccuiickoit denepaunu,
Cankr-IlerepOyprckuit Tocy1apCTBEHHBIN TEXHOIOTUYECKUI HHCTUTYT
(rexunueckuii ynusepcutet). Kadenpa odmierr pusuku. — Cankr-IletepOypr:
CIIGI' TU(TY)., 2013.-17 c. //CIIGI TU. DnexTponHas 6bubnuoTeka.-
URL:http://technolog.bibliotech.ru(nara o6parienus: 12.03.2020).-Pesxxum goctyna:
JUIS 3aperuCTPUPOBAHHBIX TOJIH30BaTENICH.

Uubucos, A.I'. OnpeneneHue TOPU30HTATBLHON COCTABIISIONIEH MAarHUTHOTO TIOJIS
3emiu : Meroanueckue yka3zaHus Kk JadopaTopHoit padore Ne 31/ A.T'. Ynubucos,
JLLH. Kaypoga, O.I1. llyctpoBa, ; MunuctepcTBo oOpazoBanus 1 Hayku Poccuiickoit
®enepanun, Cankr-IlerepOyprckuii rocy1apcTBEHHbIN TEXHOJIOTHYECKUNA HHCTUTYT
(texnuueckuit yauepcurer). Kapenpa obmei ¢usuxu. — Cankr-IlerepOypr:
CIIGI' TU(TY)., 2013.-13c. //CIIOI TU. DnextpoHHas 6ubInoTeka.-
URL:http://technolog.bibliotech.ru(nara o6parienus: 12.03.2020).-Pesxum gocryna:
JUIS 3apErMCTPUPOBAHHBIX T10JIb30BATENIEH.

Xotynnosa, C.B. N3yuenue 3akoHOB TeruioBoro u3inydenus [ Tekcr] : Meroamueckue
ykazaHus K naboparopnoii padore Ne 58/ C.B. Xotyniona, B.B. brnarosemnienckuti,
B.H. Cko6enes ; MunuctepcTBo 00pa3oBanus U Hayku Poccuiickoit @enepanum,
Cankr-IlerepOyprckuii rocyaapCTBEHHBIH TEXHOJOTMUECKUI UHCTUTYT
(rexnuueckuit yauepcuter). Kadenpa obmei ¢uzuxu. — Cankr-IlerepOypr:
CIIGI' TU(TY)., 2012. -20 c. /CII6I' TU. DnexktponHast OnbIMoTEKA. -
URL:http://technolog.bibliotech.ru(nara o6paruenus: 12.03.2020).-Pesxum goctyna:
JUISL 3apErMCTPUPOBAHHBIX I0JIb30BATENIEH.

Xotynnosa, C.B. M3yuenue 31eKTpOCTaTHICCKHUX TIOJICH Ha MOJIECH | MeToIndecKue
ykazaHus K JabopaTtopHoii padore Ne21 / Xortynnosa C.B.,bnarosemenckuii B.B.,
Ckob6enes B.H. ; MunnctepctBo 006pazoBanust U Hayku Poccuiickoit denepannn,
Cankr-IlerepOyprckuii rocy1apCTBEHHBIA TEXHOIOTHUECKUI HHCTUTYT
(rexnuueckuit yauepcurer). Kadenpa obmei ¢uzuxu. — Cankr-IlerepOypr:
CIIGI' TU(TY)., 2012.-15 c. //CIIGI TU. DnexTponHas bubnuoTeka.-
URL:http://technolog.bibliotech.ru(nara o6pamienuns: 12.03.2020).-Pexum goctyma:
JUIS 3apErMCTPUPOBAHHBIX I10Ib30BATEINIEH.

22



8. IlepedeHb JJIEKTPOHHBIX 00pPa30BaTEJbHBIX PECYpCcOB, HEOOXOAMMBIX s
OCBOCHHS JHCHHUIIMHBI.

yueOHbId TiaH, PIT/] 1 yaeOHO-MeTOoIMYeCKuEe MaTepUaIb:
http://media.technolog.edu.ru

3JIEKTPOHHO-OMOJIMOTEYHBIE CUCTEMBI:

«DNEKTPOHHBIN YnTaIbHBIHN 3a1 — bubmmoTex» https://technolog.bibliotech.ru/;

9. MeToauuyecKue YKa3aHus AJsd oﬁyqammnxcﬂ 10 OCBOCHHIO JUCHMIIJIMHBI.

Bce Bunpl 3ansatuil no aucuuminHe «®PuU3MKa» NPOBOASTCS B COOTBETCTBUM C
TpeboBanusmu cienyromux CTII:

CTO CII6I'TH 020-2011. KC YK/IB. Bunbl yuebnbix 3anstuii. JlabopaTopHble 3aHATHS.
OO6mmue TpeGoBaHMs K OPraHU3alny U MPOBEACHHUIO.

CTII CII6I'THU 040-02. KC VYK/IB. Buasl yueOnbix 3anstuil. Jlekmusa. OOmue
TpeOoBaHUS;

CTO CIIoI'TU 018-2014. KC VYK/B. Bunet yueOubix 3anstuil. CeMuHapbsl u
npakTuueckue 3auaTus. O6mue TpedoBaHus K OpraHu3aliui U IPOBEICHUIO.

CTIT CIIGI'THU 048-2009. KC YK/IB. Bunel yueOGHbIx 3ansTuii. CamocTosTenbHas
IaHupyemasi pabora cryaeHToB. O0mume TpeOoBaHUS K OpraHU3aIuy U IPOBEACHUIO.

[InanupoBaHue BpeMeHH, HEOOXOAMMOIO Ha HW3YyYeHHE MTAHHOW IAUCIMILIUHBI, JTY4IlIe
BCET0 OCYIIECTBIISATh HA BECh CEMECTp, MpEIycMaTpHUBas MpPHU ATOM PETYJSIPHOE MOBTOPEHUE
MPONJICHHOTO MaTepuaa.

OCHOBHBIMU YCIIOBUSIMU TIPaBUJILHOM OpraHU3alui y4eOHOTO Tpoliecca sl CTYACHTOB
SBIISIETCS:

IJIAHOBOCTh B OpraHu3aluu yu4eOHOM paboThl;

Cepbe3HOE OTHOIICHNE K U3YUYCHUIO MaTepHana;

MOCTOSIHHBIN CAMOKOHTPOJb.

Ha 3aHsATUS CTYAEHT MOMKEH NMPUXOIUTh, UMEsl 3HAHUS TI0 YK€ U3YUEHHOMY MaTepuaiy.

10. ITepeyens HHPOPMANMOHHBIX TEXHOJIOIHH, HCIOJIB3yEeMbIX NPH OCYIIECTBJICHHH
0o0pa3oBaTeIbHOIO MpoLecca Mo JHCUHUILIMHE.

10.1. MudopManoHHbIE TEXHOJIOTHH.

B yuebHOM mpoluecce MO JaHHOM AMCHUIIMHE NPEIYCMOTPEHO HCIOJIb30BAHUE
UH(OPMAIIMOHHBIX TEXHOIOTHI:

YTEHHE JICKIIUN C UCTIOJIb30BAHUEM CIIal1-TIPE3EHTALINH;

B3anMoJieiicTBre ¢ oOydaromumucs nocpeactsom SUOC..

10.2. Tiporpammuoe oGeciedenne’.
Microsoft Office (Microsoft Excel);
Gaussian09; Microsoft Visual Studio; AutoCAD;

10.3. ba3bl JaHHBIX U HH(POPMAILMOHHBbIE CIIPABOYHbIE CHCTEMBI.
basbr nannbix Scopus u Web of Science.

11. MartepuajibHO-TeXHHYeCKOe oO0ecreyeHHe OCBOCHHUSI IMCUMILVIMHBI B Xoje
peasuzanum 00pa3oBaTeIbHOM IlpOl“paMMble.

5 B paznaeine 0T06pa)KaIOTC$I KOMIUICKTBI JIMIOCH3HOHHOI'O U CBO60,HHO pacrnpocTpaHdaeMoro mnporpaMmmMHOro
06€CHC‘IGHI/IH, B TOM YHUCJIC OTCYECTBECHHOI'O IMPONU3BOJACTBA, HCO6XO,HI/IMOI‘O JJIA obecneueHus JUCHUITIIINHBI
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http://media.technolog.edu.ru/
https://technolog.bibliotech.ru/;

Kagenpa obureit pusnku pacronaraer MarepuanbHO-TEXHUYECKON 6a30ii,
o0ecrieunBaroNIei NPOBEICHNE BCEX BUIOB 3aHATHI. B pacropspkeHUN CTyeHTOB
HUMEIOTCS

1. - aBe aynuTOpHH JUIS IPOBEICHUS CEMUHAPCKUX U JIAOOPATOPHBIX 3aHATHH,
OCHAILICHHBIE UHTEPAKTUBHBIMU JTOCKAMH;

2. -KOMITBIOTEPHBIH Kilacc, cocTosmmid u3 10 KOMIBIOTEPOB ¢ BIX010M B MIHTEpHET;

3. -obopynoBanHas 1ab0opaTOpHs U TPOBEACHUS (PHU3UIECKOTO MPAKTHUKYMa

12. Oco0eHHOCTH OCBOCHHUHA JAUCHHUIIIIMHBI HHBaJIMJIaMu H JUIaAMH C
OrpaHH4Y¢HHBIMH BO3MOXKHOCTAMMU 3/10POBb.

JUis WHBaIMIOB U JIML C OrPAHUYEHHBIMH BO3MOXKHOCTAMM Y4YEOHBIE IPOLIECC
OCYILECTBIIsICTCST B COOTBETCTBMM ¢ [losioskeHHMeM 00 opraHuM3aluu y4eOHOro Impouecca ajis
0o0y4YeHHsT MHBAJIUIOB W JIMI C OTPAaHHYEHHBIMH BO3MOXHOCTSIMH 310poBbsi CIIGI TU(TY),
YTBEpKI€HHBIM pekTopoM 28.08.2014.

6 o o

B paznaeine 0T06pa>1<aeTc;1 COCTaB NOMCIHICHUH, KOTOPLIC MNPCACTABIAIOT coboit y‘l€6HI)I€ AyAUTOpUN JId
MMpOBEACHUS y‘l€6HI)IX 3aHﬂTHI7[, MNpeaAyCMOTPCHHBIX 06pa30BaT€J'H)HOI71 HpOl"paMMOﬁ 10 JUCHUIIIIMHEC, OCHAIlICHHBIC
060py[[0BaHI/ICM 1 TEXHUYCCKUMU CpCACTBAMU O6y‘I€HI/Iﬂ.
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ITpunoxenue Ne 1
K pabodeii mporpamMme TUCTIATLTHHBI

DoHJ OLIEHOYHBIX Cpeacrs

AJIsl IPOBe/IeHUs POMEKYTOUYHOI aTTecTaluu 1o

JUCHHUILINHE «Du3nKa

1. Ilepeuyenb KoMmeTeHUH 1 ITANOB UX GopMHUPOBAHMSI.

Wnanexc

7 8
Copnepxanue Otan popMUpOBaHUL
KOMIICTCHIIMH Acp q) P P

OIlK-1 IIPOMEKYTOYHBIN
Crniocoben pemaTh 3a/1a4uu npodeccuoHaTbHON
JACATCIBbHOCTH, IIPUMCEHSA
METO/bl  MOJICJIMPOBAaHUs, MATEMaTHUYECKOrO0  aHau3a,
C€CTCCTBCHHOHAYYHBIC n

oOIIeMH)KEHEPHBIE 3HAHUS

7 o
7KupubiM mpudTOM BBIIENIETCS Ta YacTh KOMIIETEHIMH, KOTopas (GopMupyeTcs B XOJ€ M3Y4YCHHS JAHHON MUCIMIDIMHBEI (€CIM KOMIIETCHIIMS OCBAaMBAeTCs IMOJIHOCTBIO, TO

(hparMeHThI HE BBIIEIISIOTCS).

® Sran hopmupoBanns KoMIeTeHIMHK BRIGHpaeTcs 110 11. 2 PITJI 1 yueGHOMY ITaHy (HAaYaIbHBI — eCIIM HET TPEANIECTBYIONMX MNCIHILIHH, HTOTOBBIA — €CITH HET MOC/IEIyOMIHX
JUCLUITINH (WM KOMIIETEHIS He (POPMHPYETCs B XOA€ MpaKkTuky win ' IA), mpoMexXyTOUHBIH - Bce IpyTHe)
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2. [Toka3zarenu ¥ KpUTEPUU OLIEHUBAHHUS KOMIIETEHIIMH Ha pa3IMYHbIX dTanax ux (popMupoBaHUs, IIKaJla OECHUBAHUS

Kon u HaumenoBanue [ToxazaTenn chopMUPOBAHHOCTH Kpurepuit YpoBHU CHOPMUPOBAHHOCTH
HMHIMKaTOpa NOCTHXKCHUS (meckpuntopsl) OLICHUBAaHUS (omMcaHue BBIPaKEHHOCTH JECKPHUIITOPOB)
KOMIICTCHIINU
«YIOBJIETBOPUTEIHLHOY «XOPOIIIOY «OTIUIHO»
(TmoporoBerit (cpennuit) (BBICOKHI)
OTBeThI Ha | Haer onpenenenus | Jaer onpenenenus | [IpaBuiibHO JaeT
BOTIPOCHI No1-16, | OCHOBHBIX (DU3UYECKUX | OCHOBHBIX (DH3MUECKUX | ONPEICIICHUS
23-45 67-83. 95- | BEIMYMH C OIIMOKAMH. | BEIMYHH C | OCHOBHBIX (PM3UYECKUX
JlaeT omnpeneneHusT OCHOBHBIX ’ ! I " 06
961 106_1 1 8 K yTacTtCd B C€AUMHULAX | HCTOYHOCTAMMU. MECT | BCJIMYHUH. 'BACHSCT
OTIK-1.3 (usnyecknx BeNUYMH, OOBICHSET SK3aMenHy U3MEPEHUSL. MpeJICTaBICHUE 0 | UIX CMBICI, CIIOCOOBI
o croco6ax UX | U3MEPEHUS.
Hcnomesosanue o b CHOC(;6H R M3MEpEeHHSI HpaBII)/IJ'IBHO Ha3bIBaeT
n3Mepenus (3H-1 :
(bHSHLIeCKHX 34KOHOB I:I HpaBI/IJII)HO Ha3bIBACT | CAWHUIIBI U3MCPCHH.
HPHUHITHIIOB B CBOCH €IMHULIBI U3MEPEHMSL.
npodeccnoHanbHOM
JIEATEIILHOCTH.
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[IpaBuiIBHO bopmymupyer | OTBETHI Ha
Boripochkl  Nel-45, | dopmynupyer [IpaBuibHO
OCHOBHBIE  3aKOHBI  (DU3HKH,
67-83, 95-96, 119- | ocHOBHBIE  3aKOHBI | GOPMYIHUPYET [TpaBuibHO
MTUCHIB " W3UYECKH
OIHCEIBAIOIIHC (usirseckue 155 k sx3ameny (10337041 C | OCHOBHBIE  3aKOHBI | OPMYIHPYET
SABJICHUS 1 ITPOLICCCRI, omubKkamu, myraercs | Gusuku.  HaspiBaeT | OCHOBHBIE — 3aKOHBI
HaspiBaer OrpaHHYCHUA B 00J1acTH | OrpaHUYCHUS ¢usukn u obnactu
IIPUMEHEHMS 3aKOHOB, MIPUMEHEHHUS MPUMEHEHHS ux IPUMEHEHHUS.
[puBomHT IpUMEpBI 3aKOHOB. 3aKOHOB c | llpuBogutr mnpumepsl
NPUIIOKEHUS 3aKOHOB (U3UKU B HebOMbLIMY TIPUITOACHIA
. HETOYHOCTSIMH. 3aKOHOB (U3HKH B

MIPAKTUYECKON JeSITeNbHOCTH o
3H-2 [TpuBoaMT mpUMEPHI | IPAKTUYECKON
(3H-2) HPUIIOKEHUS JESTENIbHOCTH.

3aKOHOB (M3HMKH B

MPaKTUYECKOU

NESITEIbHOCTH.
AHanusupyer ycnoBus | OTBeTHI Ha AHanuzupyer AHanusupyer YBepeHHO
MIPOTEKAHUS ¢uznueckoro | Bonpochl NoeNel- ¢buznueckuit ¢bu3nyecKkuil mporecc | aHaIu3upyeT
mporuecca U BeIsIBIIsIeT | 15,46-66,85-105 k| mpoliecc ¢ MOMOIIBIO | C HEOOIBILIUMHU buznueckuit
3akoHoMepHocTH. (Y-1) 9K3aMeHy HaBOSIIINX HETOYHOCTSIMHU. porecc.

BOIIPOCOB.
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[IpaBunbHO BbIOUpaeT | OTBETH HA Nwmeer mpencraBnenue | HaspiBaer ¢gusmueckmii | Uetko  dopmynupyet
dusnueckue 3aKOHBI, | BOmpockl Ne23-45, | 0 (Gu3HuecKoM 3aKOHE, | 3aKOH, OOBACHSIOWMI | pU3MYCCKUN  3aKOH,
0GBSCHSIOITE nanHoe | 67-83, 107-155 & OOBSICHAIONIEM JaHHOE | (U3UYECKOE SIBICHHE, | OOBSICHSIOIHIMA
busmaeckoe srerue. (Y-2) K3aMeEHy. (u3nueckoe SBIEHUE. | HO TIyTaeTca B €ro | GU3N4IecKoe SBICHHE
(hopMyTHpOBKE.
OTtBeTHI HA 3anuchIBaeT

3anuckiBaeT HOPMYJIBI, BOITPOCHI Q)QpMyJH,I’ 3amuceIiBacT [IpaBunbHO
OIKCHIBAIOLIME (HU3MIECKOE SABNCHAC | NoNo4()-66, 82- | omuceIBaONIMEe bopMyIIBI, 3aIUCHIBAET
uH mpouece. Permaer gusnieckue 101.112-119 K | GU3HUECKOE SBJICHHE | ONUCHIBAIOLIME popmyibl,
3a71a4u. JK3aMeHy ¢ OIIMOKAMMU. ¢du3nvecKoe SBICHUE | OMUCHIBAIOIIHE
(H-1) ITyraercs pu | € HEOONBLIIUMH | U3HUIECKOE

peieHuu HeTtouHOCTAMHU. IIpu | sBnenwue. Pemaer

(1)I/I3I/I‘IGCKI/IX 3aJa4.

pelieHu
busznyeckoil 3amadu
HE MOXET JIOBECTH
pelIeHue J10 KOHIIA.

(I)I/ISI/IIIGCKI/IC 3aJa4du.

[Mkana ouennBanus coorBercTByeT CTO CIIOI TU(TVY):mo aucumniauHe npoBoauTcs 3k3aMeH. [llkana oneHnBaHus «OayabHas»

28




14.

15.

16.

17.

18.

19.

20.

1. TunoBble KOHTPOJIbLHBIE 3aJaHUS VISl IPOBEIEHUS] IPOMEKYTOYHOM aTTeCcTa
Mexanuka.

HpOCTpaHCTBO n BpeMs, CHCTCMbI OTCUCTA. OCHOBHBIE KHHEMAaTHYCCKHEC
XapaKTEPUCTUKHU KpHBOJ’IHHCﬁHOFO ABUXXCHUS: CKOPOC YCKOPEHUCE.

KunemaTtuka BpamaTeiapHOrO JBUKEHHUS: YIJO0Basi CKOPOCTh M YIJIOBOE YCKOPEHHE, UX
CBSI3b C JINHEHHON CKOPOCTBIO U YCKOPEHUEM.

IlousiTre cocTOsIHUS MEXaHHMYECKOH cucTeMbl. 3akoHbl HproToHA.

3aKoH coxpaHeHus uMiynbca. LleHTp naepuumu.

MoOMEHT uMIlyJibca MaTepUaIbHONM TOUKH U MOMEHT CHUJIbI MEXaHUUYECKOW CUCTEMBI.
MoOMEHT cuiibl. 3aKOH COXPaHEHHUS MOMEHTA CUJIbl MEXaHUUYECKOW CUCTEMBI.

Cuia, paboTa 1 noTeHIMaNbHAast SHeprusi. KoHcepBaTUBHbBIE 1 HEKOHCEPBATUBHbBIE CUITBI.
Pabota u kxuHEeTHYeCKast SHEPT U

3akoH COXPAaHCHUA IIOJTHOM MEXaHUYECKOM SHEPIrvuu B I10JIC MIOTCHIUAJIBbHBIX CHJIL.

. CBs13b MEXy CUJION M MOTEHUMAIbHON 3Heprueil. ['paaneHT ckanspHoil GpyHKIUM.
. YpaBHEHHE BpalleHMsI TBEPAOIO TeJIa BOKPYT 3aKPEIUIEHHON Ocu. MOMEHT MHEpLIUU.
. MomenT nnepuuu. @opmyia llreiinepa.

. [IpuHIMAN OTHOCUTEIBHOCTH [Nanunes-OiHIITENHA. ITocTynatsl TEOPUU

OTHOCHUTCIIBHOCTH.

CoobbiTne. CunxpoHuzanus 4acoB. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeJIeHue
BpeMeHH. CoKpalieHue JJIMHBI.

[IpeobpaszoBanus JlopeHna. PensTUBUCTCKUN MHBApUAHT-UHTEPBAT MEXKY COOBITHSIMH.
CroxxeHue CKOpOCTeH B PENIITUBUCTCKOW MEXaHHWKE. PelsITUBUCTCKHUI MMITYJIbC. 3aKOH
COXpaHEHHUs uMmIynbca. PenstuBucrckas »dHeprus. CBsS3b Maccbl U DHEPrUU.
Kunernueckas sHeprus.

3anaum k pasgeay 1

C BbIIKM OpOCHIIM KaMEHb B TOPU30HTAJILHOM HampaBieHuU. Yepes 2 ¢ KaMeHb ynall Ha
3eMil0 Ha paccrosHuH 40 M OT OCHOBaHWA BbIIKH. OnNpenenuTh HAYaJbHYK U
KOHEYHYIO CKOPOCTh KaMHSI.

Kamensp 6poca10T nog yriom K TOpHU3OHTY. PaI[I/Iy'C KPpHUBU3HBI TPACKTOPHUHU B TOYKC
HAWBBICHICTO MOABEMA pa/InNyC KPUBU3HbI R =10m. OHpC,Z[CJII/ITC CKOpPOCTH B 3TOH TOUKE

JIuneiHas cCKOpOCTh TOUYEK Ha OKPYKHOCTH Bpalllaromierocs qucka pasHa 3 m/C. Toukw,
pacroyio’keHHbIe Ha paccTossHuM 10cM Omke K OCH, UMEIOT JUHENHYIO CKOPOCTH 2
M/C. OnpenienuTe yrioByK CKOPOCTh BPAIIEHUs TUCKA.

YroObl ompenenuth kKodpduumeHT TpeHus K MexIy NepeBSHHBIMH TOBEPXHOCTSIMH,
OpYCOK IMOJOXWIM Ha JOCKY W CTalIM MOJHUMATh OJMH KOHEI[ JIOCKH J0 TeX I0p, IOoKa
OPYCOK He Haual Mo Heil CKONB3HTH. ITO IMPOM3OLLIO NPH yIIe HAKIoHa Hocku 45°.
Omnpenenure ko3ddunueHt TpeHus?

Ha mony crout tenexka B BHJE NJIWHHOW JOCKH, CHaOXEHHOM JeTKUMHU Kojiecamu. Ha
OJITHOM KOHIIE JIOCKH CTOHMT 4delloBeK. Macca denmoBeka 60 xe, macca mocku 20 xe. Maccoit
KoJiec mpeHeOpeub. TpeHue BO BTyJIKax He3HaunTedbHO. C Kakol CKOPOCTHIO OyneT
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JIBUTATBCS TEJICIKKA, €CIIM YEJIOBEK MOMAET BIOJb JOCKH CO CKOPOCTHIO (OTHOCHTEIBHO
nocku) 1 m/c?

21. IInatrdpopma B BUAE TUCKA paguycoM | . Bpamiaercss mo MHepuuu, aenas 606/mun. Ha
Kparo IU1aTOopMBbl CTOUT YEJIOBEK, Macca KoToporo paBHa 80 xe. CKOJIbKO 00OPOTOB B
MUHYTY Oyner nenaTh Iuiardopma, €CIM YelOBeK meperzer B ee ueHtp? MomeHT
uHepimn miaThopmel paBer 120 k2:’. MOMEHT HHEpIHH YeT0BEeKa PACCUHTHIBATE KaK
JUIS MATEPHAIIBHON TOYKHU.

22. Kamens 6pomen Beepx noj yriom 60° x mosepxnoctn 3emin. Kunernueckas sHeprus
KaMHS B HayajdbHbld MOMeHT paBHa 20 /. Onpenenutb KUHETHUYECKYIO U
NOTEHIMAJIBHYI0 OSHEPrUM KaMHS B  HaWBBICHIEW TOYKE €ro  TPaeKTOPHH.
ConpoTuBieHHEM BO3/1yXa MPEHEOPEYb.

23. XokkelHas 1maifda CKOIb3UT 5 M, €ci MpU OpOoCKe eil cooO0IalT HavYaabHYI0 CKOPOCTh
2 m/c. Kakoli myTh OHa MPOCKOJIB3UT, €CITU €1 COOOIIUTh HaYalIbHYIO CKOPOCTh 4 M/C?

24. Toukwii crepxkeHsb uHON 50 cm 1 Maccoit 400 2 BpamaeTcsi ¢ yriIOBEIM YCKOPEHUEM 3
¢ % BOKPYT OCH, IPOXOZSILEH Yepe3 CepeHy CTEPXKHS EPICHIUKYISPHO K ero JIMHE.
Onpenenuth BpalarOIui MOMEHT.

25. Haiitu paboTy moasema Tpy3a MO HAKJIOHHOW IIOCKOCTH, eciau macca rpys3a 100kr,
JUTMHA HAKJIOHHOM IUIOCKOCTH 2 M, yroJl HaKJIOHa 30°, kodpurnment tperus 0.1 u rpys3
JBIDKETCS ¢ yCKopeHueM 1 m/c2.

26. Ban maccoit 100 ke u paguycom 5 cm Bpamaics, aenas 8 o6/c. K uunuHapudeckon
MOBEPXHOCTU BaJla MpUXKaJIW TOPMO3HYIO KoyoAKy c cuioi 40 H u uepe3 10 ¢ Ban
octaHoBuics. OnpeneauTsb K03(pPUINEHT TpeHuUS.

27. Kunetnyeckas »HEprusi BpaIIAIOLIEToCcss TBEpJAOro Tena. J[nMHa TOHKOro MHpsSMOro
crepxkHs 60 cm, a macca 100 2. OnpenenuTb MOMEHT MHEPLUU CTEPKHS OTHOCHUTEIBHO
ocH, NEPIEHINKYIIIPHOIN K €ro JUIMHE U MPOXOJIAIIel Yyepe3 TOUKY CTEePKHS, yAaleHHYIO
Ha 20 cm OT OJHOTO U3 €ro KOHIOB.

28. IIpenronokum, 9To Mbl MOXKEM H3MEPHUTH JIUHY CTepXKHS ¢ TouyHOCThIO 0,1MkM. [pn
KaKOl OTHOCHUTEJIbHOM CKOPOCTH JBYX MHEPIHUAIBHBIX CHCTEM OTCUYETa MOXKHO OBLIO OBl
OOHapyX HUTh PEIATUBUCTCKOE COKpAllleHWEe JJIMHBI CTEp)KHs, COOCTBEHHas JIMHA
KOTOporo paBHa 1 m?

29. B mabopatopHoii cUCTeMe OTCYeTa MU-ME30H C MOMEHTA POXKICHUS 10 MOMEHTa pacraja
nposieren paccrosaue 75 M. Ckopoctb mnu-me3oHa paBHa 0,995 c. Onpenenuthb
coOcTBEHHOE BpeMs KU3HHM Nu-me30Ha. [lonHas sHeprus tena Bozpocna Ha 1 JIxk. Kak
IIPU 3TOM U3MEHUTCS Macca Tena?

Pa3nen 2 .JjeKTpOMarHeTusM.

30. Dnextpudeckuii 3apsu. B3ammoneiicTBue 3apsmoB. 3akon Kymona. 3akoH cCOXpaHECHHS
IIEKTPUYECKOTO 3aps/ia.

31. Dnekrpudueckoe noje. Hampsyk€HHOCTH JEKTPUYECKOTO MOoJst W moTeHman. [IpuHiwm
CYNEPHO3UIIUU TTOJIEH.

32.Pabora cus1 3IEKTPOCTATHYECKOTO TIIOJSl TMPU TepeMenieHnu 3apsga. Llupkymsius
BEKTOpa HAIPSHKEHHOCTH DJIEKTPOCTATUYECKOro Imouisl. [loTeHIManbHBIA — XapakTep
JNEKTPOCTATHYECKOTO MO,

33.TloTok BekTOpa HampsHKEHHOCTH 3JeKTpocTaThdeckoro mnois. Teopema [aycca s
IIEKTPOCTATUYECKOTO MOJISI B BAKYYME.
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34.Ilpumenenne TeopeMbl laycca K pacu€Ty »JJIEKTPHUECKHX TMOJIeH 3apspKEHHBIX
IUIOCKOCTH, LMJIMHApPA, chepbl, 1apa.

35. IlpoBogHMKH B 35eKTprueckoM mode. Ilose BHyTpH U y TOBEPXHOCTH POBOAHHKA.

36. DHeprusi CUCTEMbl HEMOABMIKHBIX 3apsA0oB. DHEPrus 3apsuKeHHOIO IPOBOJHUKA U
KOHJIeHCAaTopa. JHEpruss M OO0bEMHAS IUIOTHOCTh SHEPTHH DJICKTPUYECKOTO TOJISL.
OHeprus NoJIIPU30BaHHOIO JUAIIEKTPUKA.

37. Onexktpuueckuii Tok. Cuma Toka. [I1OTHOCTH TOKa. VYCIOBHS CYIIECTBOBaHHSA
IIOCTOSTHHOT'O TOKa.

38. O600mEnHbIi 3akoH OMa B HHTErpasibHOM (hopMme. PasHOCTH MOTEHINANIOB, HANIPSHKEHUE,
OJ1C. 3akon Ixoyns — Jlenna.

39. MaruautHoe none. MHAYKIIUS MarHUTHOTO TOJIs. 3aKOH AMmIepa.

40. 3axkon buo — CaBapa — Jlamnaca M ero mpuMEHEHHE K pacuyéTy MarHUTHOTO IOJIs
IPSIMOJIMHEHHOTO TPOBOJIHUKA C TOKOM.

41. MarauTHoe 1oje KpyroBoro Toka. MarHuTHbIi MOMEHT BUTKA C TOKOM.

42. BuxpeBoil XxapakTep MAarHUTHOTO MOJsl. 3aKOH MOJHOTO ToKa (LMPKYISIHS BEKTOpa
MarHUTHON UHIIYKIUH).

43. JleficTBi€ MarHWTHOTO TOJs Ha ABwkKymmiics 3apsa. Cuma Jlopenna. [IBrkeHue
3apsHKEHHBIX YaCTHIl B MATHUTHOM IIOJIE.

44. MaruutHbli notok. Teopema ['aycca 118 MarHUTHOTO MOJIS.

45, SIBneHue 3JEKTPOMAarHUTHOW HMHAyKUMU. 3akoH Papajes (3aKOH 3JIEKTPOMArHUTHON
uHaykuuu). 3akoH Jlenma. SBnenue camoumHAykuuu. MHIYKTUBHOCTH. 3aKoH
CaMOMHIyKIMH.

46. DHEprusi CUCTEMBI MTPOBOJHUKOB ¢ TOKOM. OOBEMHAS TUIOTHOCTh SHEPTUH MAarHUTHOTO
OJIS.

47.3aK0H TOJHOTO TOKa JJIi MarHUTHOTO MoJs B BemecTBe. HampsykEHHOCTP MarHUTHOTO
OJIS.

48. YpaBHeHus MakcBelia JUist 2JIEKTPOMarHuTHOTO 1ouist. TOK CMeneHHs.

3anaum Kk pasuaeiy 2

49. JIBa 0OIMHAKOBBIX TOYEUYHBIX 3apsa mo -2 MkKir Haxomsrces B Toukax (0; O) u (2; 0)
NpsAMOYroibHONW cucTeMbl koopauHaT (X; V), rne X, Y 3amaHsl B MeTpax.
OnpenenuTs MPOEKIMIO HAa OCh OX BEKTOpPa HANPSIKEHHOCTH 1o B Touke (1; 1).

50. Kako#f myTh MO CHJIOBOUW JIMHUHM JO TOJHOW OCTAaHOBKH NPOXOJHUT a-9acTHIlA B
OJHOPOJTHOM TOPMO3SIIeM ToJie ¢ HanpspkeHHoCThI0 2000 kB/M, ecnu HavanbHast
ckopocTh ee 20000 km/c? Macca yacTUIIb 6,4 102 KT, 3apsia 3,2 10 19 K.

51. CBsa3p MeXIy HaMpsOKEHHOCTBIO TOJS M moTeHnuanoMm. ['padudeckoe nzolOpaxkeHHe
AIIEKTPUYECKOTO TOJsI C T[OMOIIBIO CHJIOBBIX JIMHUH M AKBUIOTEHIMAIBHBIX
noBepxHocTed. OnpenenuTe pa3HOCTh NOTeHIUaANoB Mex 1y Toukamu (-1, 0,0) u (1,0,0),
€CITH HAMPSHKEHHOCTD dJIeKTprueckoro moist E=2i+4j+3K.

52. ToHKUIl CTEepKEHb COTHYT B NOJYKOJblO. CTepKeHb 3apspkeH ¢  JIMHEWHOU
mroTHocThio 100 HK/M. Kakyro paboTy Hazo coBepuInTh, YTOOBI IepeHecTH 3apsij 1
HKI1 13 nieHTpa Kosabia B 06CKOHEYHOCTh

53. BbIUUCIUTD SJEKTPUUSCKUN MOMEHT JUMOJs, ecau ero 3apsn 10 aKo, miaedo 0,5¢cMm.

54. beckoHe4Has MIOCKOCTh HECET 3apsiji, pABHOMEPHO PaCIPEEIICHHBIN C MOBEPXHOCTHOMN
miotHoctbro 1 MxKi/m®. Ha HEKOTOPOM PACCTOSHUHU OT IJIOCKOCTH MapalIeIbHO €i
pacnonoxeH Kpyr paauycoM 10 cMm. BblUMCIUTh NOTOK BEKTOpA HANpPSKEHHOCTH
IEKTPUYECKOTO T0JIA YePE3 ITOT KPYT.
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55.

56.

S57.

58.

59.

60.

61.

62.

63.

64.

65.
66.
67.
68.

69.

70.

71.

72.

Ha oTpe3ke TOHKOTo mpsiMOro MpOBOJIHUKA PABHOMEPHO pacIpeesieH 3apsil ¢ JIUHEHHON
mrorrocteio 7 = 107™° Ki/cy. BMCTHTE MOTEHIMAN, CO3ABACMBIil STHM 3apsiioM B
TOUYKE, PACIIOJIOKEHHOM HAa OCH IPOBOJHHMKA M YAAJEHHOW OT OJMXKailllero KoHIa
OTpe3Ka Ha PacCTOSHUE, paBHOE JUIMHE 3TOT0 OTPE3Ka.

Ornpenenuth IJIOTHOCTh TOKA B JKEJIE3HOM MPOBOAHMKE anuHOM 10M, eciau mpoBon
HaXOJUTCs 10 HanpsbkeHneM 6 B. ¥V nenbHoe conpoTusieHue xene3a 98 HOM M.

Tok B nenu 6arapeun, DJIC koropoii 30 B, paBen 3 A. Hanpspbkenue Ha 3axuMax Oarapen
18 B. Haiiqute conmpoTHBIIEHHE BHEIIHEH YacTH LEMW U BHYTPEHHEE COMPOTHUBIICHUE
Oarapeu.

IMpoBomuuk mmuuaoit | = 20 cm ¢ maccoit m = 2 2, MOABEUICHHBIN TOPHU30HTAIBHO Ha
TOHKUX IPOBOJIOYKAX, HAXOJUTCS B OJHOPOJHOM MArHHUTHOM IIOJI€, CHUJIOBBIC JIMHUU
KOTOpPOTO HAIPAaBJICHBI BEPTHKAIHHO BBEpX. [Ipy MPOXOXKICHUU IO MPOBOJHUKY TOKA
cunot | = 0,3 A oH OTKJIOHWIJCS TaK, YTO MPOBOJIOYKK OOpazoBamu yron o =17° ¢
BEpTUKAIBIO. HallTh MHAYKIIMIO MarHUTHOTO TOJIA.

beckoHeuHO AIMHHBIN TPOBOJ 00pazyeT KpyroBoil BUTOK, KacaTelbHbIN K mpoBoxy. [1o
npoBoay uaer Tok cuiao | = 5 4. Halitu paguyc BHUTKa, €ClM HaIpsHKEHHOCTb
MarHUTHOTO TOJIA B IIeHNpe BuTka H = 41 A/m.

Kakoii Bpamaronii MOMEHT JIEHCTBYeT Ha paMKy ¢ TokoM cuiod | = 2 A mpu
IIOMEIIEHUH €€ B OJIHOPOJHOE MarHuTHoe mnoiyie ¢ uuaykuue B = 0,2 77, ecnu pamka
conepkut N = 30 ButkoB momansio S = 10 eu?, a mWI0CKOCT pamMkyi oGpasyer yron 4=
60° ¢ nuHUAMH 110J?

BbrunciauTe mUPKyIALMIO BEKTOpAa WMHAYKIUU BIOJIb KOHTYPA, OXBATHIBAIOIIETO TOKH
11=5 A, 1,=7,5 A, Tekymue B OJHOM HampaBjeHuu, U Tok l3=10 A, Tekyumuii B
MPOTHUBOIIOJIOKHOM HaIpaBJICHUH.

3apspKeHHas YaCTHLA ABMXKETCS B MAarHUTHOM TI0JIE€ IO OKPY>KHOCTHU CO CKOPOCThIO U = 1
Mwm/c. Nnnykums marautHoro nons B = 0,3 T, panuyc okpyxxnoctu R = 4 cu. Haiitu
3aps] 4YacTHLbl, eclii ee KuHerndeckast sHeprus W= 12 xaB.

3apspKeHHas YaCTHLA JABMYKETCS B MATHUTHOM TI0JI€ IO OKPY>KHOCTHU CO CKOPOCThIO U = 1
Mwm/c. Uapykuust marautHoro noiist B = 0,3 77, paguyc okpyxxkHoctd R = 4 cm. Haiitu
3aps] 4YacTHLbl, ecli ee KuHerndeckast sHeprus W= 12 xaB.

Pa3nen 3. Kosieoanusa u Bosianl. BostHOBag onTuka.

WneanbHbI rapMOHUYECKHI OCHMIIIATOP. Y paBHEHHE UACATBHOTO OCIIMILIATOPA U €ro
penieHne. AMIUTUTY/a, YacToTa U ¢a3a konebanus. KommnekcHas ¢popma npeacTaBieHus
rapMOHUYECKUX KOJIeOaHM.

BexTopHoe onucanue cioxeHus KojaeOaHuu.

ITpumeps! KoseOaTeNbHBIX IBUKEHUHN pa3IMyHON (GU3NUECKOM MPHUPOIBL.

DHeprus KojaeobaHuit

CBo0oiHbIE 3aTyxaromue KojJeOaHus OCIIUIATOpa C MOTepsIMU. BRIHYKIeHHbIE
KoJie0aHusl.

Bosnel. OOpa3oBanue u pacnpocTpaHeHue BoJH. IIpomosibHbIe M MONepeyHble BOJHBI.
@pOHT BOJIHBI, BOJIHOBas NMOBEPXHOCTb. J[JIMHA BOJIHBI M CKOPOCTh PacHpOCTPaHEHUs
BOJIH.

VYpaBHeHHUs TIIOCKOH U cheprdeckoit Oerymux BoyH. BomHoBoe uncio.

CBolicTBa 3J1€KTPOMarHUTHBIX BOJH. CKOpPOCTh pacHpOCTPAHEHUS AJIEKTPOMAarHUTHBIX
BOJIH. I3myueHme 37eKTpOMarHUTHBIX BOJIH.

3Hepr1/1${ QJICKTPOMArHuTHBIX BOJIH. OG’béMHaH IJIOTHOCTB S3HCPIrur 3JICKTPOMArHuTHOI'O
nossi. Bekrop YMoBa — [loliHTHHTa.
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73. DnekTpoMarHuTHas TpPUPOAAa CBETOBBIX BOJH. IIpuOMMKeHUss TreoMeTpUYecKoil,
BOJIHOBOW U KBAaHTOBOM OITHKH.

74. NaTepdepeHIus CBETOBBIX BOJIH. YCJIOBHS JJIsi HAONIOJIEHUS W CIIOCOOBI peann3aiuu
(meron FOura, 6unpuszma @penenst) OnTuyeckas pa3HOCTb X0a. Y CIOBUS MaKCUMYMOB
U MUHUMYMOB uHTepdepeniun. MHTepdepeHnns B TOHKUX IuieHKax. llomocsl paBHOH
TOJILIMHBl M TOJOCH paBHOro HakiioHa. [Ipumenenue unTepdepenuuu. Judpaxuus
cgeta. [lpunmun [oitrenca-®penens. Judpakuns @penens u Opaynrodepa?

75.Meron 30H ®penens. Hudpakuus OpeHenss Ha KpYrJioM OTBEPCTHH M JHCKE.
Hudpakumonnas pemerka. [IpumeHnenne ee B kadecTBe cnekTpomerpa. [lucnepcus u
pazpematoias cuia. [louarue o romorpaduu.

76. ITonspu3zamusi cBeTOBBIX BOJIH. Bunel momspuszauuu. Crenens nosspuzanuu. CrocoOb
noJryueHus noisipusanuu csera. [lomspuszanus npu orpaxkenun. 3akoH bprocrepa.

77. IBoitnoe nydenpenomiienue. [lonspusanus cBeta npu JBOHHOM JIy4enpeIoMICHUH

78. Ionspuzanuonnsie npusMel. [longpounsl. 3akon Mastoca.

79. PactipocTpaHenne cBeta B BemiecTBe. HopmanbHas ©  aHOMaibHAas JIUCHEPCHSL.
DNEeKTPOHHAs TEOPUS AUCTIEPCHUH.

80. Ilormomenne cBera B BemecTBe. 3akoH byrepa-JlambGepra-bepa. Ocobennoctu
MOTJIOUICHHS B Pa3PEKEHHBIX ra3aX U CIUIOMIHBIX Cpeax.

81. Paccesinue cBeTa BemecTBOM. PaneeBckoe paccestHue. MoJICKyISIpHOE pacCcesiHHe.

3apaum k pasgeay 3

82. Touka coBepiaeT rapMOHHYECKHE KOJIeOaHuUs, ypaBHEHHE KOTOPBIX UMeeT BHI X = A Sin
ot, e A=5 cm, ©=2 ¢ *.HaiiTi MOMEHT BpeMeHH (Ommkaiiuii Kk Hadalmy oTcyera), B
KOTOpBIii ITOTeHIManbHast sHeprus Toukn 17 =10 * J[x, a Bospacraromas cnna F=+5-10"
*H. Onpenenuts Takxe (azy KoieOaHU B ’TOT MOMEHT BPEMEHH.

83. Touka coBepraeT rapMOHHUYECKHE KOeOaHus. B HEKOTOPBIE MOMEHT BPEMEHU
2 1yon
CMEIIEHUE TOYKH X = 5 ¢M, CKOpocTh ee v = 20 cM/c u yckopenue a = -80 cm/c °. Haiitu
[UKJIMYECKYIO YaCTOTYy U TIepHo/ KoiebaHui, (azy konedaHmil B paccMaTpHBaeMbIit

MOMEHT BPEMEHH U aMIUIUTYAY KoieOaHuM.
84.JIpa rapMOHMYECKMX KojeOaHHs, HAalpaBICHHbIX [0 OJHOW MNPSAMOH, HMEIOIIUX

OJIMHAKOBBIE AaMIUTUTYABl W MEPUOJbI, CKJIAABIBAIOTCS B OAHO KoyiebaHHE TOM ke
ammuTyAbl. HaiiTu pasHocTh (a3 ckiiaabiBaeMbIX KOJIeOaHUH.

85. OnpenenuTh CKOPOCTh PaclpoCTpaHEHHs] BOJIH B YNPYrod cpele, eciad pa3HocTh (a3
KoNeOaHuii JBYX TOYEK CPEbl, OTCTOAIMX Apyr oT apyra Ha 10 cu, pasma 60° n
yacToTa Kosiebanuit 25 [y.

86. JlaHbl XapaKTEPUCTHUKH JIBYX KOJICOATSIIBHBIX JIBUKCHUN MaTepraibHOM Touku: T1=T2=8
¢, A1=A2=5 cm. PazHocTh (a3 mexay atuMu konebanusimu nu/4. HavanbHast dasza
OJIHOTO M3 HUX paBHA HYJO. 3alMILINTE YPaBHEHUE PE3YIbTUPYIOLIETO KOJIEOaHUS.
ITocTpoiiTe BEKTOPHYIO JUArpaMMYy CIOKEHHUS.

87. JlaHbl XapakTepUCTUKH JBYX KOjeOaTeIbHbIX JBIKEHUI MaTepuanbHoi Touku: T1=T2=8
¢, A1=A2=5 cMm. Pa3nocts a3 mexnay stumu konebanusmu /4. HauanbHas daza
OJIHOTO M3 HUX paBHA HYJIO. 3alHUILINTE YPaBHEHHUE PE3YJIbTUPYIOLLETO KOJIEOaHUS.
[TocTpoiiTe BEKTOPHYIO AUarpaMmy CJIOKEHHS.

88. Haift cmemieHne OT TIOJIOKEHUS PABHOBECUS TOYKH, OTCTOAIMICH OT WCTOYHMKA

KoieOaHuil Ha pPacCTOSHUU £’=i/12, s MomeHta t=T/6. Ammauryna koneOaHus
A=0.05 m.
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89. [Inockas snekTpoMarHuTHas BOJIHA paclPOCTPAHSETCs B BaKyyMme. AMIUTUTYAa

HAIPSHKEHHOCTH AJIEKTPUYECKOro 1ouist BoJHbI Ey = 50 mB/u. Haiitu amruntyny
HaIPSKEHHOCTU MarHUTHOI'O IOJIS.

90. B oaHOpOAHONW H30TPONMHOW cpene ¢ &€ = 3 W u =1 pacmpocTpaHseTcs IIOCKas

JJIEKTPOMAarHUTHas BOJIHA. AMIUIUTY1a HAPSYKEHHOCTHU 3JIEKTPUYECKOIO M0JIS BOJIHEI £,
= 10 B/m. HaiiTu amMmmuTyny HanpspkKeHHOCTH MAarHHUTHOTO TOJst U ()a30BYHO CKOPOCTh
BOJIHBI

91.B omeite lOHra ©Ha mnyrtd oOAHOro U3 HMHTEPGEPUPYIONIMX JIydeld IoMenaiach

NEPIEHIUKYISIPHO 3TOMY JIy4y TOHKAsl CTEKJIIHHAS IUIACTHHKA C MTOKA3aTeleM TOMIICHUS
n = 1,5, BcleaCTBUE 4YEro LEHTpaJbHAs CBETJas I10J0Ca CMELAach B IOJIOXKEHUE,
MEepBOHAYAJILHO 3aHUMAaeMOe IATOM CBETJION MOJIOCOH (HE cuuTas IEeHTpaIbHOM). JlmmHa
BOJIHBI najiatoniero ceeta A = 0,5 mxm. Onpenenuts TOMMUHY d TUTACTHHKH.

92.Ha TOJICTYIO CTCKIIIHHYIO IINIACTUHKY HAHCCCH TOHKHM CJIOH MMpO3pavyHoOro BCHICCTBA C

nokazareneMm mnpeiaowsieHus n = 1.3. [lnacTuHka ocBemleHa MapayieIbHBIM ITyYKOM
MOHOXPOMATHYECKOTO CBETa C JUIMHOW BONMHBI A = 640 mm, magaromuM Ha IJIACTUHKY
HOpMaibHO. Kakylo MUHHMalbHYIO TOMIIUHY Omin JODKEH HMETh CIIOH, YTOOBI
OTpaXEHHbIN MYYOK UMEJ HAMMEHBIIYIO SIPKOCTh?

93. upuna wuHTEphEpPEHIMOHHONW TMoJockl. Ha MBUIBHYIO IUIGHKY C TOKa3aTeleM

npesiomaeHuss n = 1.3, HaxoIsUIylocs B BO3AyXe, MagaeT HOPMAJIBHO IYYOK JIydei
Oemnoro cBera. Ilpu kakoii HaumeHbLICH TOMMMHE Omin MJICHKH OTPaKECHHBIH CBET C
mmHo BomHBI A = 0,55 mxm OKaxeTcs MakCHUMajdbHO YCHWJICHHBIM B pE3ylIbTaTe
uHTepdepeHun?

94.Ha nuadparmy c KpyrisiM oTBepcTHeM auamerpoM d = 4 wm mamaer HOPMajabHO

napajuIeNbHBIA MTy4OK JIydeli MOHOXPOMATHUYECKOTO CBETa C JIMHOW BONHBI A=0,5mKMm.
Touka HaOIIOICHHUS HAXOJMTCS HAa OCH OTBEpCTHs Ha paccrosHuu b = 1 m oT Hero.
Ckonbpko 30H K @penenst ykmaapiBaeTcsi B OTBepcTHH? TeMHOE WM CBETJEE MATHO
MOJYYUTCS B IIEHTpe AU(PaKIMOHHONW KapTHUHBI, €CIIU B MeCTe HAOMIOIEHUH TTOMECTHUTh
9Kpan?

95. Ha nmudpakiimoHHYI0 perieTKy najgaeT HOpMaaTbHO MOHOXPOMATHYCCKHI CBET C JUIMHOMN

BOJIHBI A = 410 nu. Yron Agp Mexy HanpaBiIeHUSIMH Ha MAKCUMYMBI TIEPBOTO U BTOPOTO
nopsiakoB  paBeH 2°21'. OnpenenuTs YWCIO 7 IITPUXOB HA E€OUHULY JJIMHBI
TU(GPaKIMOHHON PELIeTKH.

96. Ha nudpaknnoHHyI0 penreTky, coaepxaryto # = 400 mrpuxos Ha 1 mm, magaet

HOpPMaJIbHO MOHOXPOMaTUYECKH CBET ¢ AMUHON BoJHBI A = 0,6 mxm. Haiitu oOmiee
yrcao N audpakimoHHBIX MAKCUMYMOB, KOTOPBIE JIaeT 3Ta pemerka. OnpeaenuTs yroi
@ TUpaKInU, COOTBETCTBYIOIINHN MOCIEIHEMY MaKCUMYMY.

97. Kakoii HauMeHbIIIel pa3peniaroniei cuioi R momkHa o0manats audpakinoHHas

pelieTKa, YTo0bI ¢ €€ MOMOIIBI0 MOKHO OBLIIO Pa3pElIUTh IBE CIIEKTPAIbHBIC TUHHH
KaJIiA C JUTHHAMU BOJIH A1 = 578 um 1 A» = 580 nm? Kakoe Haumenslee yuciio N
HITPUXOB JIOJDKHA MMETh 3Ta PEIIeTKa, 4TOOBI pa3pelieHne OblI0 BO3MOXHO B CIIEKTPE
BTOPOTO nopsiaka?

98. Crenenp nonspuzaiui P 4acTUYHO MOJSPU30BaHHOTO cBeTa cocTasisier (,75.

OnpenenuTh OTHOMICHHE MAaKCUMATLHOW HHTEHCUBHOCTH |max CBETa, MPOITyCKaeMoro
aHAJIM3aTOPOM, K MUHUMATBHOM |pix.

99. Yron a Mexay MI0CKOCTSIMHU MPOITYCKaHUS ToJisspru3aTopoB paBeH S0°. EcTecTBeHHBIN

CBET, TPOXO/ISI Uepe3 TaKylo CHCTeMY, ociiadisiercs B n = 8 pas. [IpeneOperas morepeit
CBETa MPH OTPAKCHUH, ONPEACTUTh KodhGuineHT K moriomneHus cBera B HOISIPOUIax.
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100. Yron bprocrepa &g pu MaieHUU CBETa U3 BO3yXa Ha KPUCTAILII KAMEHHOW COJIU
paBeH 57°. OnpenenuTb CKOPOCTh CBETA U B ’TOM KpUCTaJLIE.

101. KoaddurmenT normomennss HEKOTOPOTo BEIIECTBA AJIT MOHOXPOMATHYECKOTO
CBETa ONPEACNCHHOM UTHHBL BomHbl @ = 0,1 ey b, OnpeenuTs TOIKMHY X BELIeCTBa,
KOTOpasi HeoOXoauMa JiTs ociadiieHus cBera B K = 2 pasa. [lotepu Ha oTpakeHHe cBeTa
HE YUUTHIBATh.

Pazngen 4 .TepmoagunaMuka U MoJieKyJIsipHas pusuka

102. N3oxopuueckuit, 1300apruuecKuii, N30TEPMUYUECKUH, aadaTHYECKH MPOIECChI
B UIeANIbHBIX Ta3ax. [Ipeobpa3oBanue TEMIOTH B MEXaHHUECKYIO PadoTy.

103. BuyTpenHsst sHeprus Tena. BHyTpeHHss SHeprus U1eanbHOro rasa.
Temnoemkocts. TemioeMKocTh TBEpAbIX Ted. 3aKkoH [rononra u Iltu.

104. OOpatumbie U HeoOpaTuMble TMpoleccel. llepBoe Hauano TepMOAMHAMUKH.
TermoeMkocTh. YpaBHeHue Maiiepa.

105. TepMoguHamMuyeckoe  paBHOBecMe W Temmeparypa. HyneBoe  Hawano
TEPMOJIMHAMUKH. DMIHPUYECKasi TeMIlepaTypHas mkaia. KBazucratnueckue mporecchl.
YpaBHEHHE COCTOSIHUSA B TEPMOJMHAMHUKE.

106. OOGpatumbie U HeOOpaTuMbIe Tpoiiecchl. BTopoe Havamo TepmoauHaMuku. [{uki
KapHo. OHTpomnus.

107. JaBnenue raza ¢ touku 3peHuss MKT. CBsi3p TEMI0EMKOCTH € YHCIOM CTENEHEH
cBOOO/IbI MOJIEKYJI ra3a.

108. Makpo- wu  MukpococtossHus.  CTaTHCTUYECKMH BEC W BEPOSATHOCTh
MakpococTOssHUA. Pa30Boe MPOCTPAHCTBO.

109. Pacnipenenenne MaxkcBemia Mosiekyn ujeanbHOTO Ta3za. HamOosiee BeposTHas,

CpedHsisl U CpeAHEKBAJIpaTU4Has CKOPOCTH. OKCIEpUMEHTalIbHOE O00OCHOBaHME
pacnpenenenus Makcgesa.

110. Pacnpenenenue bonbiimana u 6apomerpuueckas popmyia.

111. YUucno CTONKHOBEHUN M JIJTMHA CBOOOJHOTO MpoOera MoJeKysl UAeaIbHOTO Ta3a.
OMmnupudeckue ypaBHeHUs nepeHoca: Puxa, dypre u HpioTona. Pemakcamus k
COCTOSIHUIO paBHOBecHs. CpemHee YHCI0 CTOIKHOBEHUH

3anauu k pasneay 4

112. Omun rpamm renuss Obul Harper Ha 100°C mpu MOCTOSHHOM  JIaBJICHHH.
Onpenenuth KOTUYECTBO TEIJIOTHI, IMEepelaHHOe ra3zy, paboTy pacIIUupeHHus W
MpHUpaNIicHHe BHYTPEHHEH YHEPTHH ra3a.

113. VYTIeKuCIblid Ta3 pacHIMpseTcs MPU MOCTOSIHHOM JaBieHuu. OnpeaenuTs padoTy
paclIMpeHusi, €CJIM Ta3y nepeaaHo 4,210 /ot TETOTHL.

114. T'a3, 3aHnMaBmmii 06beM 11 7 mox gaBnennem 10° [1a Gbi M300apUYECKU HArpeT
ot 20°C 10 100°C. OnpenennTs paGoTy pacIIHpeHHsL.

115. B 6amione emkocThio 24 1 Haxomutcs Bogopon mpu temmeparype 15°C. Tlocne
TOTO KaK 4acTh BOJOPOJA U3PACX0I0BAJIH, JABJICHHE B OAJNTOHE TOHU3UIIOCHh Ha 4-10°Ia.
Kaxkoe xonmmuecTBo Boopoaa ObUIO U3paCX0I0BaHO?

116. Haiitu u3aMeHeHue SHTpONMHMM TpPU HM300apUUECKOM pacuIMpeHHH 4 2 a30oTa oT
00BéMa 5 1 1o 00BéMa 9 .
117. Onpenenuth TeMmMmeparypy rasa, €cld CpedHss KHHETHYeCKas dSHeprus

MOCTYIATEIBLHOTO JBMYKEHHUS €0 MOJIEKYII 1,6:10° .

35



118. Kakas 1onst MoJIeKys1 KUCIOpoaa 00IaiaeT CKOPOCTIMH, JISKAIIMMU B HHTEPBAJIe
ot 910 10 911 wm/cex, ecnu Temnepatypa raza 400°K?

119. B kabune Bepronera GapomeTp mokasbiBaeT 675 mm pm.cm. Ha kakod BeIcOTE
JETUT BEPTOJIET, €CIM Ha B3JIETHOM IUIomagke OapoMeTp nokasbiBan 750 mm pm. cm.?
TemnepaTypy BO3/lyXa CUMTaTh HEU3MEHHOU U paBHOM 17°C.

Paszpnen S. KBanToBas pusuka

120. TennoBoe n3nyyenue u JoMuHecueHIus. CrieKTpaabHbIe XapaKTePUCTUKU
TETUIOBOTO U3nydeHus. 3akonbl Kupxroda, Credana-bonpiiMana 1 3aK0H CMEIICHHS
Buna. A6contoTHO YepHOE Telo.

121. ®dopmyna Penes-/»xuHca u «ynapTpaduosneroBas katactpoday. ['umnoresa
kBaHTOB. ®opmyina [Inanka. KBanToBOE 00bsCHEHNE 3aKOHOB TEIJIOBOTO U3JTyYEHUS.
KopryckyisipHO-BOJTHOBO# [Tyain3M CBETa.

122. dotordp ekt u 3 ekt Komnrona. YpasHenue DitHinTeitHa ast porodddexra.
123. OmnebiT bote. Topmo3Hoe uznyyenue. I'unoresa ne bpoitst. OnbiTel J{3BHCCOHA 1
Jxepmepa. Audpaxmus mukpoyactun. [Ipuanun veonpenenennoctu [ elizendepra.

124. BonnoBas ¢yHKIUS, €e CTAaTUCTUYECKHUI CMBICI U YCJIOBHUS, KOTOPBIM OHA

JIOJIKHA Y/10BJIETBOPSTH.
125. CranuonapHoe u HecranroHapHoe ypaBHeHue llpeaunrepa.
126. KganToBas yacTuia B OTHOMEPHOH MOTEHIUAIBEHON siMe. O HOMEPHBIN
HNOTEHIMAIBHBIN MOpor 1 6apwep.
127. CoctosiHHe MUKPOUYACTHIIB B KBAHTOBOW MexaHHKe. [[oHATHE O BBIPOKICHUN
JHEPreTUYECKUX YPOBHEH.
128. TlpencraBienue GpU3MUECKUAX BEIIMYUH ornieparopamMu. OmniepaTopsl KOOPIUHAT,
UMITYJIbCA, MOMEHTA UMITYJIbCa, TOTEHIUATbHON M KHHETUYECKOM SHEPIHUH.
129. Cramumonaproe ypaBuenue Llpenunrepa 1 atoma Bogopoaa. BomHoBbIe
¢byHKIMYU 1 KBaHTOBBIE yncia. [IpaBuia oTOopa A1 KBAHTOBBIX MEPEXO0JI0B.
130. CoOcTBeHHBIN MEXaHMYECKHI U MAarHUTHBI MOMEHTHI 2JIEKTPOHA B aToMe. OTBIT
IlItepHa u I 'epnaxa.
131. Crnun-opOuTampHOE B3anMoOeicTBrE. TOHKAs CTPYKTYpa aTOMHBIX CIIEKTPOB.
132. Crpoenue aTOMOB M NepUOIMUECKasi CCTeMa XUMHUECKUX 1eMeHToB J{.1
Menpeneesa. [lopsaok 3anoaHeHHs! 3JEKTPOHHBIX 000JI0UEK.
133. BekrtopHas MOEIb MHOTORJIEKTPOHHOTO aToMa. THIIBI CBSA3EH.
XapakTepUCTUYECKUE CIIEKTPhI AaTOMOB.

3anaum k pasgeny 5

134. HaiiTi yacToTy v cBeTa, BBIPBIBAIOIIETO U3 METAJIA DJIEKTPOHBI, KOTOPbIE
MOJTHOCTBIO 33JIEP’KUBAIOTCS PA3HOCTHIO MOTeHIIManoB U =3 B, ecnu hoToddpdext
HAYMHAETCS TIPH JJTMHE BOTHBI cBeTa A = 0,5 MKM.

135. B pesynbrare a¢pdexra Komnrona ¢poton ¢ sueprueit € = 1,02 MaB paccesiics Ha
CBOOOJTHOM 3JIEKTpOHE Ha yrou €= /50°. OnpeaenuTs SHEPTUIO & paccessHHOro GOTOHA
U KHHETHUYECKYIO SHEPrHIo 7 3JIEKTPOHA OTAa4u

136. [TpoToH 06nanaeT KHHETHYECKOH sHepruel 7, paBHOW YHEPTUU MOKOS Ejp.
Omnpenenutsb, BO CKOJIBKO pa3 U3MEHHUTCS JUIMHA BOJIHBI A 1ie bpoiins nporoHa, eciu ero
KMHETUYecKasi HepPIusl yBEeIUUUTCS B h = 3 pasa.
137. .Yactuua B NOTEHIMAIBHOM SIIMKE MUPUHON | HaXOMUTCS B HU3IIEM
BO30YXJI€HHOM cOCTOSTHMM. ONpeaenuTh BEpOATHOCTh HAXO0XKICHHSI YacTUIIbI B
unrepsaie ot 0 o 1/2.
138. YacTuma B IOTEHIMAIBHOM SIIUKE MUPUHON | HAXOIUTCS BO BTOPOM
BO30Y)XJICHHOM COCTOSTHUH. OnpeeTuTh BEPOATHOCTh HAXOXKICHHS YaCTUIIBI B
uHTepBaje ot /3, paBHOyIaICHHOM OT CTEHOK.
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139. JnuHBI BOJH KOMIIOHEHT XKEJTOro AyOJieTa pe30HAaHCHOH JIMHUN HATPHS,
obycnosiienHoro nepexonom 3P-3S, paBubl 589,00 u 589,56 am. Haiitu Bennunny
pacueruienus 3P-tepma B 3B.

140. Beinucarh cekTpalibHble 0003HaYEHHUS TEPMOB aTOMa BOJIOPO/Ia, JIEKTPOH
KOTOPOTO HAXOIUTCS B COCTOSIHUH C TJIABHBIM KBAaHTOBBIM YHCIIOM N=3.

141. CkoabKo U Kakue 3Ha4eHHs KBAaHTOBOT'O YKcia J MOXKET UMETh aTOM B COCTOSIHUU
C KBAaHTOBBIMU YKCIaMu S 1 L, paBHbIMH COOTBETCTBEHHO 2 1 3 ?

142. Onpenenutb OTHOUICHHUE JUIMHBI BOJHBI A1 J1e bpoiiis mpoToHa K JJIMHE BOJIHBI
A2 ne Bpoiins a-uacmuysl, TPOMIEAIINX OJJMHAKOBYIO YCKOPSIOLIYIO Pa3HOCTb
notenimanios U =1171B.

143. Onpenenuts OTHOLICHHUE JUIMHBI BOJHBI A1 J1e Bpoiis mpoToHa K JJIMHE BOJIHBI
A2 ne Bpoiins a-uacmuysl, TPOMIEAIINX OJTMHAKOBYIO YCKOPSIOLIYIO Pa3HOCTb
noteHimanios U =1171B.

144. Cpennee Bpems )KU3HHU aTOMa B BO30YKIIEHHOM COCTOSIHUU At ~ 108 c. [Tpu
nepexoje aToMa B HOpMaJIbHOE COCTOSTHHE UCITYCKaeTcst (POTOH, CPEIHSISI [UTMHA BOJTHBI
(1) xotoporo paBHa 400 Hm. OLEHUTh €CTECTBEHHYIO MIMPHHY AA H3ydaeMoi
CHEKTPAJIbHOM TUHUH, €CITH HEe TPOUCXOINT €€ YITUPEHHUS 33 CUET JPYTHUX MPOIECCOB.

145. MOHO3HEPreTUYECKUI MMy40K AIEKTPOHOB, MPOLIEAIINX YCKOPSIOIIYIO Pa3HOCTh
notenuuanoB U = 20 kB, BRICBEUHBAET B IICHTPE dKPaHA AIEKTPOHHOIYYEBOM TPYOKH,
JuiiHa kotopoit | = 0,5 m, natHo paguycom I = 10°° e [Tonp3ysch COOTHOLIEHUEM
HEOIpeAeNIeHHOCTEH, ONPeIeINTh, BO CKOJIBKO pa3 HEOMPEIEeICHHOCTh Ax KOOPINHATHI
AJICKTPOHA HA SKPaHE B HAIPABJICHUH, IEPIICHAUKYISIPHOM OCH TPYOKH, MEHBIIIE
panuyca I msTHa.

146. Haiitu mocrostunyro [Tnanka h, eciii ©3BeCTHO, YTO DJIEKTPOHBI, BHIPHIBAEMBIC U3
MeTaJljia CBETOM C JITMHOW BOJIHBI A1 = 3,6 MKM, TIOJTHOCTBIO 33JIePKUBAIOTCS PA3HOCTHIO
MOTEHIMANIOB Ui =6,6 B, a BBIpbIBa€MbI€ CBETOM C IJIUHOW BOJNHBI Ay =0,65 mxm —
Pa3HOCTHIO OTEHIIHANIOB Uy =16,5 B.

147. Haiitn yacToTy v cBETa, BBIPBIBAIOIIETO U3 METAJLIA dJIEKTPOHBI, KOTOPBIE
MOJTHOCTBIO 33IEPKUBAIOTCS Pa3HOCTHIO MOTeHIIMANOB U =3 B, eciiu poToapdext
HAYMHAETCS TIPU JUIMHE BOJIHBI cBeTa A = (0,5 MKM.

Pa3nes 6. OcHOBBI QU3NKH AAPa U JJIEMEHTAPHBIX YaCTHLL.

148. CtpoeHue aTOMHOTO siipa. SlaepHble cuiibl. DHEprus cBs3u aapa. Jledext macchl.
149. PamnoakTHBHOCTE.

150. SAnepHble peakiuu. Peakiuu 1eneHus 1 CUHTE3A.

151. OnemenTapHble yacTHibl. Kiaccuduxanus snementapasix yactull. [IpeBpaienue

qacCcTuIl. 3aKOHEBI COXpPAaHCHUA B MUPC DJICMCHTAPHBIX YaCTHUII.

3anaum k pasaeny 6

152. HazoBute cumBomueckre 0003HaYEHUS s/Iep U30TOMOB BOJIOPO/Ia M HA30BUTE
uX.

153. Ucnonb3yst cooTHomenne Z=A/2, KOTOPOE CIIPaBEIJIUBO JJISI MHOTHX JIETKHUX
s7ep, OMPEACTUTh CPETHIO 00BEMHYIO INIOTHOCTH 3apsiia sapa.

154. SAnpo 6epumnms 4 Be 3axBatuiio anekTpoH u3 K-o6omouku aroma. Kakoe spo
oOpa3oBanoch B pe3yibrare K-3axsara.?

155. JBa simpa remust ,*He cminick B 0HO SIPO, Y TIPU 3TOM OBLIT BEIOPOIIIEH TIPOTOH.

VYKaxure SApo KaKoro 3JeMeHTa 00pa3oBajoch B pe3yJIbTaTe TAaKOro MPEeBpaILCHHSL.
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IIpu cnade sk3ameHa, CTYAEHT IOJydyaeT TPU BOIIPOCAa M3 IEPEUHs, IPUBEIEHHOIO
BBIIIIE.
Bpems noaroToBku CTyJeHTa K YCTHOMY OTBETY Ha BOIIPOCHI - 10 45 MUH.

5. Metoanueckue mMarepuajbl AJs ONpede/eHUs] NMPoueIyp OUEeHMBAHUS 3HAHMI,
YMEeHHIl 1 HABbIKOB, XaPAKTEPU3YIOIIMX 3TANbl (POPMUPOBAHUS KOMIIETEHIIHI.

[Ipomexxyrounast arrectanus 1O JAUCHUIUIMHE TMPOBOAUTCS B COOTBETCTBHUH C
tpedoBanusmu CTIT CTO CIIGI' TU(TY) 016-2015. KC YK/IB Ilopsimok npoBeaeHUs 3a4€TOB U
HK3aMEHOB.
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