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O6pa3oBarenpHast 08.03.01 Hammpasnenue nonroroBku "CTpouTenscTo"
mporpamma Ipoduns "T'uapoTexHUYIECKOE CTPOUTETHCTBO"

roJI Hayaja nmoarotosku 2023

Kpanmudukanus O0akaJyiaBp

Dopma o0yaeHHs O4YHasA

OOmas TpyJ0eMKOCThb 73ET

YacoB o yaeOHOMY ITaHy 252 Bupgs! koHTpOIIA Ha Kypcax:
B TOM YHCIIE: 3auer 1
ayJAUTOPHBIC 3aHSITHS 110 dK3aMeH 2
caMmocTosTeNbHast pabora 96
4acoB Ha KOHTPOJIb 36

Pacnpezle.nelme YacCoB JUCHUIIVIMHBI 110 CEMeCTPpaM

Cemectp
(<Kypc>.<Cemectp 1(1.1) 2(1.2)
Ha Kypce>) HUroro
Henens 151/6 19 2/6
Bun 3ansatuit vir | P | yn | pno| vo PIl
Jlexun 28 |28 |18 [18 |46 |46
JlabopaTopHbie 14 (14 |18 |18 |32 |32
[IpakTuueckue 14 (14 |18 |18 (32 (32
WHas koHTaKTHas 4 4 6 6 10 |10
pabora
HUroro ayn. 56 |56 (54 |54 110110
KonraktHasg pabora |60 [60 |60 |60 |120 |120
Cam. pabota 48 |48 (48 |48 |96 |96
Yacel Ha KOHTPOIIb 36 |36 |36 |36
Uroro 108 | 108 | 144 | 144 | 252 [ 252




Paboyast mporpamMma qUCIHHUILTAHBI

pa3paboTtana B coorBercTBHM ¢ PTOC:

®DenepanbHblii TOCYIapCTBEHHBIH 00pa30BaTeIbHbIN CTaHAAPT BBICILIETO 00pa3oBaHusl - OaKkaiaBpHaT 10 HAIIPABICHUIO OATOTOBKH
08.03.01 Ctpourenbctio (nmprka3z MuHoOpHayku Poccuu ot 31.05.2017 1. Ne 481)

COCTABJICHA HA OCHOBAHHUM yqeﬁﬂoro IJiaHa 06pa30BaTeJ’lb]—l0ﬁ nporpamMmmabl:
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Pabouyro nporpamMmy cocraBuJi(u):
x.c.-x.H., Joyenm, bormywxuna Tamona Huxonaesna,k.m.u, [Joyenm, LlJepoununa Mapuna Anexcanoposna
Pabouas mporpamMma omoOpeHa Ha 3aceAaHiH Kadeapsl

3aBenyromuii kadenpoii Jimaesmu Onbra Uropesna



1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1 | Kypc ¢u3ukn sBnsercs oOieHayIHOH AUCIUIUIMHON U 0a3upyeTcs, B OCHOBHOM, HA MaTeMAaTHKE ¥ 3HAHUAX O IPHPOJE U

MPUPOIHBIX SIBICHUSIX, IPUOOPETEHHBIX CTYCHTAMU, KaK IIPH U3y4E€HUHU IIKOIBHBIX KypCOB, TaK U B IOBCEIHEBHON
KU3HH

2. MECTO JUCIIUMIVIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: b1.0

2.1 | TpeGoBaHusl K NpeIBAPUTEIbHOI MOATOTOBKE 00Y4aIOLIerocs:

2.2 | JMCHMILUTMHBI M PAKTHKH, [JIs1 KOTOPbIX OCBOCHUE TAHHOM TUCIHILTMHBI (MOIYJIs1) HEOOXOTUMO KAK
npeamecTByomiee:

2.2.1 | I'mapaBnuka

2.2.2 | TeopeTnueckasi MEXaHUKa

2.2.3 | dunocodus

2.2.4 [ O0mmas 31eKTPOTEXHHUKA M MIEKTPOHUKA

2.2.5 | OcHOBBI T€OTEXHUKH

2.2.6 | Texunueckass MEXaHHKa

3. KOMIIETEHIIMA OBYYAIOIIEI'OCA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHHUA JTUCIUITJINHBI

MO YJIsA)

YK-1: Cnioco0eH ocymecTBJIATH NONCK, KPUTHYECKUA aHATU3 M CMHTe3 HHGOPMALMH, NPUMEHATh CUCTEMHBIH MOAX0 A

pemeHus mMOCTaBJICHHBIX 3a/1a4

VYK-1.1: OcymiecTBisIeT MOUCK U CHHTE3 MOJTYYCHHON HHPOPMALUH [Tl PSIICHUS TOCTABICHHBIX 3324

YK-1.2: IIpoBomuT KpuTHYECKNH aHATH3 HH(GOPMAIIIY TIPH PEIIEHIH IIOCTABICHHBIX 3312

VK-1.3: TlpumeHsieT CUCTEMHBI MOIXO/ AJIS pelIeHHs MOCTaBIESHHbBIX 33134

OIIK-1: Cnioco0eH pemiaTs 3a1a4u NpoeccuoHATbHOI 1esITeJIbHOCTH HA OCHOBE MCIOJIb30BAHHUS TEOPETHYECKUX U
NMPAKTHYECKNX OCHOB €CTECTBEHHBIX U TEXHHYECKHX HAYK, 2 TAK:KEe MAaTeMAaTHY€eCKOT0 anmnapara

OIIK-1.1: ®opmynupyeT 321241 TPOPECCHOHANBHON AEATEIEHOCTH € YIETOM TEOPETHUECKUX M MPAKTUIECKUX OCHOB
€CTECTBEHHBIX HayK

B pe3yabTaTe 0CBOCHUS JUCHHUIIIMHBI oﬁyqalomuﬁca JOJIZKCH

3.1 |3naTh:

3.1.1| - ¢usndeckre OCHOBHI MEXaHUKH;

3.1.2 | - oCHOBHBIE ITOHSATHS, 3aKOHBI 1 MOJICITH MEXaHUKH, 3JIEKTPUIECTBA U MarHeTU3Ma, KoJeOaHU| 1 BOJIH, KBaHTOBOH
(GU3UKH, MOJIEKYIISIPHOH (GM3UKH M TEPMOIMHAMUKH, ONITHKH, AaTOMHOM U SICPHOH (I3UKH;

3.1.3 |- METOIBI TEOPETHYECKOTO M FKCIIEPUMEHTAIBHOTO HCCIICIOBaHNA B (pr3HKe.

3.2 | YMeTh:

3.2.1 | ucmoap30BaTh (PU3NYECKIE 3aKOHBI IIPH aHAIN3E H PEIICHUH MPo0IeM MpoQecCHOHANBHON NeITeIbHOCTH

3.3 | Baragern:

3.3.1 | meTomamu poBeeHNS (PU3NIECKUX U3MEPEHNUIT, METOJaMHU KOPPEKTHOH OLIEHKH IOTPEIIHOCTEH IPH MPOBEACHUN
(bu3HYECKOro 3KCIepHMEHTA.

4. CTPYKTYPA JUCHUILIAHBI (MOIY.JI5T)

Bun HaumeHoBaHuUe pa31esioB U TeM /BU]I 3aHATHSL/ Cemectp | YacoB | Jlutepatypa | IIpllo
3aHATHSA / Kypc ATOT
Paznen Paznen 1. ®u3nyeckne 0CHOBBI KJIACCHYECKO MEXaHUKH
Jlex Kunemaruxka /JIex/ 1 2 JI1.1 0




IIp Kunemaruka. Kunemaruka nocTynaTeIbHOrO ¥ BpalaTeabHOIO 1.4
JBIDKCHUS MaTepUATbHOM TOUKH U TBepIoro tena. Pemenue 3amau /I1p/
JIa6 OCHOBBI METOJIOB 00PabOTKH PE3yJIbTATOB U3MEPEHUH HU3NIECKUX JI.7
BenmunH. Ompe/eneHre IUIOTHOCTH TeJl MPaBUiIbHOM hopmbl. /J1ab/
Cp Kunematuxka /Cp/
Jlex Junamuka /Jlex/ JI1.1
Ip Junamuka JlMHaMuKa MOCTYNaTEIbHOIO IBMOKEHUS Tel. OCHOBHBIE JI1.4
TEOpEeMBI U 3aKOHBI. JIMHaMIKa BPaIaTeIbHOTO IBH)KEHUS TBEPOTO
Tena. PaboTa u sHeprus B MexaHuke. Pemienue 3amaya /IIp/
JIab OmnpenieneHne yCKOPEHUs CUITBI TSDKECTH 1o crioco0y beccers. JI1.7
OmpeneneHrne MOMEHTa HHEPIIMH MaXOBOTO KoJeca THHAMHIECKUM
MeTonoM. M3ydeHre OCHOBHOTO 3aKOHA JUHAMUKH BPAIIaTeILHOTO
JBIDKEHHS ¢ ToMolIbio MasiTHuka ObepOexka. /J1ab/
Cp Junamuka /Cp/
Jlex MexaHuueckue KonedaHus U BOJIHbI /JIex/ J1.1
IIp Mexanunueckue KonebaHus 1 BOIHBL. ['apMoHUUecKue KoiaeOaHusl. 1.4
3aryxatomiue konedanus. Crnoxenne konaebanuii. Perenue 3amay /Tlp/
Cp Mexanunueckue koebanus u BomHbI /Cp/ J1.7
HKP Kontposnbhas padota 1 /UKP/ JI1.3
Paznen | Pa3zgen 2. OcHOBBI MOJIeKY/ISIpHOH QU3UKH U TEPMOTUHAMUKH
Jlex MonekynsapHO-KHHeTHUecKas Teopust /JIex/ JIT.1
IIp MonexynspHo-KHHeTHUecKas Teopsi OCHOBHOE ypaBHEHUE 1.4
MOJICKYISIPHO-KHHETHYECKOI TEOPHH NICaIbHOTO Ta3a. DIEMEHTHI
craructuku Makcseiuia u bonbivana. Penienue 3amaq /Tlp/
JIab OmnpeneneHue OTHOIICHHS YISIBHBIX TEINIOEMKOCTEH BO3/IyXa, J1.5
HM3MEPEHHBIX MIPU NOCTOSIHHOM JIaBJIEHUH U TIOCTOSSHHOM 00beMe METOZIOM
Knemana u Jlezopma /J1a6/
Cp MonekymnsapHo-kuHeTHdeckas reopus /Cp/
Jlex OCHOBBI TepMOAMHAMUKH /JIeK/ JI1.1
Jla6 H3MepeHue IUTHBI 3BYKOBOW BOJHBI,CKOPOCTH 3BYKa M KO PHIIMEHTA JIL.S
[Tyaccona o ¢a30BBIM cOOTHOIIECHHAM. /J1ab/
IIp OCHOBBI TEpMOAMHAMUKYU. AHAIU3 IEPBOrO U BTOPOr0 Hayall J1.4
TepMonuHaMuku. TeruoBble MamuHbl Pemenune 3anau /IIp/
Cp OcHogsl Tepmonunamuku /Cp/ J1.6
UKP Kontponbnas padota 2 /MKP/ JI1.3
Pazgen | Pa3zgen 3. DiekTpuyecTBO
Jlex Onextpoctaruka /JIex/ J1.1
JIab HccnenoBanune snekTpocTaTurdeckoro moist. OnpeneneHne eMKOCTH J12.1
KOHJICHCATOPOB METOAOM OaJLTMCTHYECKOTO TanbBaHoMeTpa /J1ad/
IIp OnekTpocraTuueckoe nosie. HanpsbkeHHocTh 1 noteHuan. [punoun JI1.4
cyneprosuin. [Ipumenenne Teopemsl ["aycca s pacdyera
IEKTPUUECKUX MOIEH. DIEKTPOEMKOCTh YeMHEHHOTO IIPOBOIHIKA U
IJIOCKOTO KOHJIEHCATOpa. DHEPIrHs AJIEKTPOCTaTHUECKOro NoJs. Pemenne
3amaq /Tlp/
Cp Onekrpoctaruka /Cp/
Jlex OnekrpoauHamuka /JIex/ JI1.1
Jlab H3mepeHue conpoTUBIIEHU U OIIpeesIeHUE YAEIbHOTO CONPOTUBICHUS JI2.1
npoBoHUKA. /J1ab/
IIp OnexrpoauHamuka. [locrosunslii Tok. 3akonsl OMma. K.ILJI. nctounuka J1.4
MOCTOSTHHOTO TOKa Pemenue 3anau /TIp/
Cp OnexrpoauHamuka /Cp/
Pazgen | Pa3zjpen 4. DiieKTpoMarHeTusm
Jlex Marnutoctaruka /Jlex/ JI1.1
IIp MarnauTtocTaTika. MarautHoe moje. 3akoHsl Ammnepa, buo — CaBapa — 1.4
Jlanmaca u nmonHoro Toka. Cuna Jlopenua. JBrkeHne 3apsKeHHBIX
Y4acTHUI] B MAarHUTHOM TmoJie. Petnenue 3amayq /TIp/
JIa6 OrnpeneneHne TOPU30HTAIBLHON COCTABISAIONIEH MAarHUTHOTO TIOJIST 3€MJTH. JI2.1

Uccneposanne marauraoro momnst. /J1a6/

Cp

Marnutoctaruka /Cp/




Jlex Marnutnas uaaykius. Teopema Makcsenna /JIex/ 2 4 JI1.1

IIp MarnutHas nuaaykuus. Teopema Makcsenna. SIBieHue 2 2 1.4
ANeKTpoMarHuTHoi nHAykuu. CaMouHIyKIMs. VIHIYKTUBHOCTS.
OKCTPaTOKH 3aMBIKaHUS U Pa3MbIKAHUSI JIEKTPUUYECKOH LIEIIH.
KoneGarenpHbI KOHTYp. DIeKTPOMarHUTHEIC KoebaHus Perenne

3anau /Ilp/
Cp MaruutHas uaaykuus. Teopema Maxkcema /Cp/ 2
UKP Kontponbnas padota 3 /MKP/ 2 2 JI1.3

Paznen Pazgen 5. Onruka

Jlex @dusngeckas onrtuka /JIex/ 2 6 J1.1
IIp @usngeckast ontuka OCHOBHBIC 3aKOHBI T€OMETPHUIECKON ONTHKH. 2 4 1.4
Wnrepdepennus u audpaxius csera. [lonspusanus cera PeneHne
3amaq /Tlp/
JIab Omnpenenenue rIaBHOTO GOKYCHOTO paccTosHUS JIMH3. OtperneneHue 2 6 J1.2

IoKa3aTeJel MPEeTIOMIICHHS JKUIKOCTEH ¢ TOMOIIBIO pedpakToMeTpa
A606e. OmpeneneHre ATUHBI BOJHBI U3Ty4EHHS J1a3epa [IpH MOMOIIT
JTU(PPaKIMOHHON perieTky. /J1ab/

Cp Ousnueckas ontuka /Cp/ 2 10
Jlek KsanroBas onrtuxa /JIex/ 2 2 J1.1
IIp KBanTOBas onTHka 3aKOHBI TEIUIOBOTO M3IydeHUs U GoTodddekta 2 2 JI1.4

Pemenwue 3amauq /Tlp/

Jla6 Omnpenenenue TeMnepaTypbl pacKajJeHHOIO Tejla ONTUYECKUM 2 2 JI1.2
meronoM. /J1ab/
Cp KganToBas ontuka /Cp/ 2 12 J1.2
UKP Kontponbnas pabota 4 /MKP/ 2 2 JI1.3
Paszmen | Pa3gen 6. ATomHas u siaepHas pusnka
Jlex Crpoenue aroma /JIex/ 2 2 JI1.1
IIp Crpoenne aroma KBanToBast mpuposa cBeTa 1 BOTHOBEIE CBOIICTBA 2 2 JI1.4
vactui Peenue 3anay /Ilp/
JIab I'paxynpoBka MOHOXpOMATOpa MO CNEKTPY UCIYCKaHHUs aTOMOB PTYTH. 2 2 J1.5

HccreoBanne CieKTPOB UCITYCKaHUSI BOAOPO/A U ONPEACIICHNE
noctostHHOM Prunoepra /J1a6/

Cp Crpoenne aroma /Cp/ 2 4
Jlex SAnepuas ¢pusuka /Jex/ 2 2 JI1.1
IIp SAnepHas ¢u3nka 3aK0H paAHOaKTHBHOTO pacnaja. SIaepHble peakuu 2 2 JI1.5
Pemienue 3agau /I1p/
Cp SnepHas ¢usuka /Cp/ 2 6 J1.5
UKP Kontponbnas padota 5 /MKP/ 2 2 JI.1J11.3

5. COJEP’KAHUE JUCLUIIIMHBI (MOAY.JIST)

Paznien 1. dusnueckre 0OCHOBBI KJIACCUUECKOH MEXaHUKU

Tema 1.1. Kunematuka

OneMeHTH KMHeMaTHKH. Mojenu B MexaHuke. CructeMa orcueTa. [loctynaTensHOe ABIKEHHE TBEPAOTO Tema. TpaekTopus, ITHHA
MyTH, BEKTOp mepeMenieHns. CKOpoCTh ¥ yCKOPEHUE TOUKH KaK IIPOU3BOIHBIE PaJHyca-BeKTopa 1o BpeMeHu. HopmanbsHOE U
TaHTeHIMaJIbHOe ycKopeHus. Kinaccudukanus BUIOB JBIKEHHS.

Tema 1.2. lunamuka

Tpu 3akona muHamMuku HeroroHa. ITOHATHS Macchl U CHITBI. BB CHIT B MEXaHUKE: TPEHHUS, YIPYTOCTH U TATOTEHH. MIMIyibe Tena.
Nmnynbe cunbl. BHenHne 1 BHYTpEHHHE CHIIBI. 3aKOH COXPaHEHUS HMITYJIbCa MEXaHUIeCKOH cucteMsbl. LlenTp Macc (LIeHTp
WHEPLH) MEXaHUYECKOI CUCTEMBI U 3aKOH €r0 JBIKEHHUS.

PaboTa MOCTOSHHOM M IepEMEHHOM CHITBL. BrIpaskeHHe paOoThI CHIIBI Yepe3 KPUBOIMHEHHBIN HHTErpait. MOITHOCTh. DHEPTrHs KakK
YHUBEpCAIbHAS Mepa Pa3INYHBIX (JOPM ABIKEHHS M B3anMoIecTBrs. KnHeTHueckas SHeprus MeXaHHIeCKOH CHCTEMBI. 3aKOH
COXpaHEeHHsI MEXaHMYECKON SHEPTHH U €T0 CBI3b C OHOPOJHOCTHIO BpeMeHH. Y 1ap aOCONIOTHO YIPYTUX U HEYIIPYTUX Tedl.
MoMeHT UHepLUH TBEPAOTo Telna OTHOCUTENbHO ocH. [Ipumeps ero Beruncnenus. Teopema Llteitnepa. MomeHT cuiibl. OCHOBHOE
ypaBHEHHE JUHAMUKH BPAIIaTeIFHOTO ABIKEHHS TBEPJOTO Tella OTHOCHTENIFHO HEIOABIKHOM OCH. 3aKOH COXPaHEHHS MOMEHTa
UMITYJIbCa U €70 CBA3b C M30TPOITHOCTHIO IIPOCTPAHCTBA.

3aKoH BceMUpPHOTO TAroteHus. [loreHnmanbpHas sHEprusi MaTepUalbHON TOUKHM BO BHEIIHEM CHJIOBOM I10JIE U €€ CBA3b C CHJIOH,
JiefcTByIOIIEN Ha MaTepUAIbHYIO TOUKY. 3aKOH COXPaHEHUS] MEXaHUYECKOM SHEPIUHU U €r0 CBA3b C OJHOPOIHOCTHIO BPEMEHH.
JlaBnenue B )kxuIKOCTH U ra3e. Enqunninps! uamepenus nasinenus. 3akonsl [lackans u Apxumena. Teuenune uaeanbHOM )KUIKOCTH.
YpaBHeHMe Hepa3pbIBHOCTU. Y paBHeHue bepHyinu u cinencrsus us Hero. Tedenue Baskoi sxuakoctd. @opmynsl Hetorona u
Crokca. KoadpuiueHT BI3KOCTH U METO/BI €0 ONPEACICHHS.

Tema 1.3. Mexanndeckue KoJeOaHUs ¥ BOJTHBI

I'apmonndeckue KoaeOaHus U UX XapakTepucTUKH. JJuddepeHnnansHoe ypaBHEHHE TapMOHHUECKHUX Konebaruii. [IpyXuHHBIH,




(u3nueckuii 1 MaTeMaTUIECKUI MasTHUKY. DHEPrusi rapMOHUYEeCKuX Koiebanuil. CloxeHne rapMOHHUECKUX KOoJeOaHUil OMHOTO
HAalpaBJIeHHs U OJUHAKOBOH 4acToThl. bueHue.

CroxeHHs B3aNMHO MTePICHINKYIIPHBIX Konebannit. urypsl Jlnccaxy. 3aTyxaronye 1 BEIHYKIeHHBIE KoieOaHus. PesoHaHc.
BosHOBBIE Tponecchl. MexaHn3M 00pa30BaHMS MEXaHHIECKUX BOJIH B YIPYroi cpene. IIpomgonsHbIe U MoNepeyHbIe BOTHBL
YpaBHeHue 110ckoi Oeryiieil BoaHbI. [[JinHa BOJHBI M BOJIHOBOE YHCIIO.

Pa3pmen 2. MonekynspHas Gpu3nka ¥ TepMOJHHAMHKA

Tema 2.1. MonekynspHO-KHHETUIECKast TEOPHUs

OmnbITHBIE 3aKOHBI UACANBHBIX ra3oB. YpaBHeHue Knaneiipona-MenneneeBa. OcHoBHOe ypaBHeHHe MKT uaeanbHbIX rasos.
CpenHss KHHeTHYIecKasi SHePTHst MOJIEKYIT. MoJeKyIsIpHO-KHHETHIECKOe TOJIKOBaHNE aOCOIOTHOH TeMITepaTypHl.

OneMeHTHI cTaTUCTHYECKOl (hu3uky. 3akoH MakcBena A pacpeieNICHNs] MOJICKYIT HACAIbHOTO ra3a M0 CKOPOCTSIM.
Bapomerpuueckas dopmyna. 3akoH bonbliMaHa 1 pacnipeeeHus 4acTHI] BO BHEIITHEM NTOTEHIUaIbHOM none. CpegHee yuciao
CTOJIKHOBEHHUI! ¥ CPeJIHSAS JUIMHA CBOOOJHOTO ITPOOEra MOJIEKyII.

OmnsrtHOe 0o60ocHOBarMe MKT. [Tuddy3us, TerionpoBogHOCTS U BHYTpeHHee TpeHue. 3akoHbl Puka, Pypre n HeioToHAa.

Tema 2.2. TepmoanHamuka

Buytpennsist sHeprus. Uuncino creneneil cBo60ab MoeKyll. 3aKOH paBHOMEPHOT'O PaclpeeleHus] SHEPTHHU 110 CTETEHSIM CBOOOIBI.
ITepBoe Hagaso TepMonuHaMUKH. PaboTa rasa npu n3MeHeHHH ero o0beMa. TermIoeMKoCTs MaKpocucTeMbl. MossipHas
TETIOEMKOCTh. 3aBUCHMOCTB TEIUIOEMKOCTH HACAIFHOTO Ta3a OT BUAA Iporiecca. [IpuMeHeHne mepBoro Hagaiga TePMOIMHAMUKH K
uzonpoueccaM. AnuabaTHbli mponecc. Ypasuenue Ilyaccona.

Kpyrossie nporeccel. O6patumble 1 HeoOpaTtuMsble mporecchl. Lukin KapHo n ero k... 1uis naeansHoro rasa. Bropoe Hagano
TepMoarHaMUKH. [loHATHE 00 SHTpONNH, €€ CTATHCTHIECKOE TOIKOBAHHE.

Cutbl ¥ MOTEHIUATBHAS YHEPTHs MEKMOJIEKYIIIPHOTO B3auMoAeHCTBU. D QeKTHBHBIN TuaMeTp MoIeKy. YpaBHeHue BaH-nep-
Baanbca. ®azossie nepexons! 1 1 2 pona. Kpurnueckoe cocrosiHue. Tpoiinas Touka. OCOOCHHOCTH TBEPJOTO M XKUJIKOTO COCTOSHHI
BelecTBa. IloBepxHocTHOE HaTsbKeHHe. CMauuBanue. KanisipHble sIBICHUS.

Paznen 3. DnexTpuuecTBo

Tewma 3.1. DaexTpocraTrka

3akon Kynmona. HanpskeHHOCTE M CHIIOBBIE JIMHUH HANPSHKEHHOCTH AJIEKTPUYECKOTO 1Mois. [IpHHINIT CyTiepo3niym
JJeKTpuuecKkuXx nonei. IIpuMep pacuera HaNPSKEHHOCTH 0TI, CO31aBAEMOM cucTeMoi 3apsoB. IIoTok BekTopa HalpsKEHHOCTU
anexTpuueckoro nonsa. Teopema Octporpaackoro-I'aycca

PaboTa cH1 3IIeKTPHUECKOT0 MO O TTepeMENIeHHIo 3apsaa. L{npkyiamus BeKTopa HanpspKeHHOCTH. [loTeHInanbHbIH XapakTep
3JIEKTPOCTATHYECKOT0 MO, [ToTeHIma 31eKTpUIeCcKoro mojst. DKBUIIOTCHIINATIBHBIE TOBEPXHOCTH. CBSA3b MOTEHIHATIA C
HAIpPSHKEHHOCTHIO MOJIS. DNEeKTPUUecKoe Moje B JUAIEeKTpUKaxX. THIIbI AUIEKTPUKOB. Busl nonspusanuu. BexTop nonspusanuu.
ITpoBOTHUKH B ANIEKTPOCTATHUECKOM MOJE. DIEKTPOEMKOCTh MpoBoaHKNKA. KonaeHcarops! v ux Buabl. @opmysa miIockoro
KoHJeHcaTopa. CIiocoObI cCoeTMHEHN KOHAEHCATOPOB B 0aTapero. DHEPTUs IEKTPOCTaTHIECKoro moist. O0bpEMHAS IIIOTHOCTh
SHEpTUH.

Tema 3.2. DiexTpoarHaMHUKa

ITocrosiHHBIN 3neKTpUYecKuil TOK. Buasl Hocutenen 3apsia B pa3nuuHblx cpenax. Cuia Toka. Bexrop miotHoctu Toka. 9J1C
HCTOYHMKA TOKa. 3akoH OMa IS y4acTKa U MoIHOH reru. COpoTHBIICHHE W IIPOBOJUMOCTH IPOBOIHUKOB, X TEMIIEpaTypHas
3aBHCUMOCTb. PacueTr conpoTuBiIeHUH IPU pa3aMuHbIX BUAAX COCTUHEHHUN.

Pabota 1 MOIHOCTE 351eKTpHUecKkoro Toka. 3akoH [xoyns-Jlenna. [IpaBuna Kupxroda n npumeHenne ux k pacuery
Pa3BeTBIEHHBIX LIETEH.

Paznen 4. DnexkTpoMarHeTusm

Tewma 4.1 Maraurocraruka

MarnutHoe none. Maaykuus MarHuTHOro nojst. Cunossle IMHUKM MarHUTHOTO MOJIs, €r0 BUXPEBOU XapakTep. 3akoH Ammepa s
CHUJIBI, IEHCTBYIOLIEN Ha IPOBOJHUK ¢ TOKOM. [IpaBuio neBoii pyku. MarHuTHeli MOMEHT KOHTYpa ¢ TOKOM. KOHTyp ¢ TOKkOM B
MaraHuTHoM nouie. [IpuHnun paGoTsl snekrpoasurarens. 3akon buo-Casapa-Jlamiaca u ero npuMeHeHHe K pacyeTy MarHUTHBIX
noseit (IPsIMOTO ¥ KPYTOBOTO TOKOB).

Cutbl B3aNMOEHCTBHUS MapaIebHBIX TOKOB. 3aKOHBI AMIepa. JBikKeHHe 3apsDKeHHBIX JacTHI] B MATHUTHOM none. Cuna
Jlopenna. upkynsiuus Bekropa H u B. 3akoH noigHoro Toka. MarHuTHOE 1oJie coJieHou 1a M Topouaa. [10Tok BeKTOpa MarHUTHOM
unaykuuu. Teopema ['aycca ans nosis B. Ilotok Bekropa B uepes cosnenounn.

Tema 4.2. MarautHas uaaykuus. Teopema Makcseiia

Pabota o nepeMenieHnIo NPOBOAHUKA U KOHTYPa C TOKOM B MarHUTHOM IoJie. DJEeKTPOMAarHuTHas MHIyKIMs. 3akoH Dapanesd u
€ro BBIBOJ] U3 3aKOHA coxpaHeHus sHepruu. IIpasuno Jlenna. fIsnenune camonnaykiuu. MHIykTHBHOCTB KOHTYpa. DJ1C
caMOMHAyKIuU. B3auMHas MHAyKIMS.

MarnuTHOe 1oJje B BemecTse. TUIIBI MaTHEeTUKOB (JHa-, Hapa- U (peppoOMarHeTuky), ux pusnyeckas npupoaa. HamarHU4eHHOCTS.
MarnuTHas IpoHUIIaeMocThb BemecTBa. OcHOBBI Teopun MakcBemna. Tok cmemenus. Y paBHeHus: MakcBeniaa B MHTErpaabHOM
dopwme.

ITonsTHE 0 MepeMeHHOM Toke. OMHYEeCKOe, peaKTUBHOE (EMKOCTHOE M HHIYKTHBHOE) U ITOJTHOE COIPOTHBIICHHUS LIETIH IIEPEMEHHOTO
Toka. 3akoH OMa JUId Iery NepeMEeHHOro ToKa. MOIIHOCTh, BeIAesIeMas B eIl NEPEMEHHOTO TOKa.

DneKTpoMarHuTHbIE KoneOanus. ['apMoHnYeckue, 3aTyxaromue 1 BoIHYXKIeHHbIE Kosiebanus. [lonsTie o pe3onance.
OJeKTpOMarHuTHbIE BOJIHBL U UX cBOWCTBA. [1Ikana 371eKTpOMarHUTHBIX BOJIH.

Paznien 5. Onruka

Tema 5.1. @usnyeckas onruka

OCHOBHBIC 3aKOHBI T€OMETPUUCCKOM ONTHKH. AOGCOIIOTHBIN M OTHOCHTEIIBHBIN ITOKa3aTeNH MpeoMiIeHus. VX hu3naeckuii CMBICI.
SIBneHue MOTHOTO BHYTpeHHero oTpaxeHus. CBeroBoasl. Chepuueckue 3epkana. opmyna 3epkana. [loctpoeHne n3o0paxeHuit.




Tonxwue nun3sl. @opmyna nuH3bL [TocTpoeHne H300paxKeHHH.

BonHoBas 3neKTpoMarHuTHas pupoja cBeTa. KorepeHTHOCTh 1 MOHOXPOMATHYHOCTh CBETOBBIX BOJH. Bpems u anvHa
korepeHTHOCTH. [IpocTpancTBeHHas KorepeHTHOCTE. VHTephepernus ceeta. Merons! HabmroneHns naTepdepeHnny ceera. Pacuer
unTepdepernun B onbite FOHTra. HTepdepeHnrs cBeTa B TOHKUX IICHKaX. [10I0CH paBHOW TONIMIMHEI X PaBHOTO HAKIOHA.
Konbua Hetorona. [IpuMmenenne uuTeppepeHLIny B HAyKe U TEXHUKE.

Judpaxius ceta. [Tpunmmn INolirenca-®Openens. Meton 300 @penens. Judpakuus Openens Ha KPyriioM OTBEPCTHH U TUCKE.
Judpakiust Ha mpocTpaHcTBeHHOH pentetke. @opmyna Bynbsga-bparra. Pertrenorpadudeckoe uccinegoBanne CTpyKTyph
kpuctamioB. [TonsTre o ronorpaduu.

IMonapuzanus ceera. EcTecTBeHHbIH U MoIsipu30BaHHBIN cBeT. 3akoH Mamtoca. [lomsipusanust cBeTa py OTPaKEHUU U
IIPEJIOMJIEHUM Ha IPaHuIle ABYX AUAJIEKTPUKOB. 3akoH bproctepa. [IBoiiHoe mydenpenominenue. Ilpuzma Hukonsd. Iongapouns! u
HOJAPHU3AIHIOHHBIC IPU3MBL.

HckyccTBeHHas ontudeckas aHuzotponus. I dextsl Keppa u @apanes. OntTuuecky akTUBHBIE BelecTBa. [ucnepcus cera.
DJIeMEeHTBI JIEKTPOHHO TeOpHH auctepcku ceera. [lornomenue (adbcopOius) ceera. 3akoH Byrepa.

Tema 5.2. KBanrtoBas ontuka

TemnoBoe U3ITydeHHE U €r0 XapaKTePUCTUKH. AGCONOTHO YepHOoe Teno. 3akoH Kupxroda. 3axon Credana - bonbimana.
Pacnipenenenue sHepruu B CieKTpe abCOIIOTHO YEPHOTo Teila. 3akoH cMmereHns Buna. ®opmyina Penes-/xuHca.

SIenenue dpororddexra. BHemumit hororddekt u ero 3akonsl. PoToHBI. YpaBHeHHe DWHINTEHHA 11 BHENTHET0 (hoTodddeKTa.
Macca n umnynsc ¢ortoHa. J{aBnenne cBera. OnbiTel JleOenena. Jlazeps!, mpuHINN JEUCTBUS, YCTPOICTBO U IPUMEHEHHUE.

Pa3nen 6. AToMHas U siiepHast pu3nKa

Tema 6.1. Ctpoenue atoma

Mogenu aromoB Tomriicona u Pezepdopaa. Omnupuyeckre 3aKOHOMEPHOCTH B CIIEKTPaX MCITyCKAHHSI U TOTJIOLICHHUST aTOMOB.
®opmyna Punbepra. JInneiuartelii criektp atoma Bojgopoia. OCHOBHBIE CEPUH CIIEKTPAIIbHBIX JIMHUH.

Bouna JIyun ne Bpoiist. OnbITHOE 000CHOBaHUE KOPITYCKYIISPHO-BOTHOBOTO Jyajii3Ma CBOWCTB BemiecTBa. COOTHOIICHUS
HeompeseneHHocTel ['elizeHOepra kak MposiBIeHHE KOPITYCKYIIPHO-BOITHOBOTO Jyalli3Ma CBOICTB MaTepru. BonHoBas GyHKIMS 1
€e CTaTUCTUYECKHUM cMbIcil. YpaBHeHue Llpénunrepa 1uist cTaiuOHapHBIX COCTOSHUM.

IMoctynarel bopa. BopoBckas Teopust atoma BOJOpOIa U BOJOPOAOIIOT00HOTO HOHA. ATOM BOAOPO/a B KBAHTOBOI MEXaHHUKE.
KsanToBble uncna. Ciiu 3nekTpoHa. CiHOBOE KBaHTOBOE uncio. [Ipunuun ITaynu. Pacnpenenenue 3J1€KTPOHOB IO COCTOSHUSM.
Tema 6.2. SAnepHas puzuka

PentrenoBckue cekTpsl. 3akoH I'. Mo3nu. Ilorsiomenue, CHOHTaHHOE U BBIHYKAEHHOE H3inydeHue. [lonarue 06 onTuueckux
KBaHTOBBIX r'eHepaTopax (Iazepax). Pasmep, cocras u 3apsi aToMHOTO siipa. MaccoBoe 1 3apsitoBoe uucia. Jleekt Maccsl u
SHEPrus CBA3U A1pa.

B3anmonelicTBue HyKJIIOHOB U IOHATHE O CBOMCTBAX M MPUPOAE AepHbIX cuil. Monenu aapa. PannoakTuBHOE M3Iy4eHHE U €ro
BHUJIBL. 3aKOH PaJHOaKTUBHOTO paciiafa. 3aKOHOMEPHOCTH U IIPOMCXOKACHHE anb(a, Oera - 1 raMMa-H3JIydeHUs] aTOMHBIX sep.
TlonsiTHE O SAEPHBIX peakUUAX U UX OCHOBHBIX TUMAX. MIcKyccTBeHHAs pauoakTUBHOCTh. [lenenue Tsokensix saep. Lemnas
peaxuus genenus. [lonstue o siaepHOi SHepreTHke. Peakuys cuHTe3a aTOMHBIX siep. [IpobieMa ynpaBisieMbIX TEPMOSIEPHBIX
peakuuii. DeMeHTapHbIe YacTHIBL. VX Kitaccudukanus.

6. POHJI OHEHOYHBIX CPEJICTB

6.1. Hepeqeﬂb BHU/I0B OLICHOYHBIX CPEACTB

Brimonnaenue u 3amuTa 1a00paTopHBIX padoT
BeInonHeHHe caMOCTOSTENBHBIX PadoT

3auer

OKk3aMeH

6.2. Tembl NHCBMEHHBIX padoT

He npexycMoTpeHo y4eOHBIM TIIAHOM

6.3. KoHTpoJIbHBIC BONIPOCHI U 32/IaHUSA

VK-1: CriocobGeH ocymecTBISITh TOUCK, KpUTHYECKHIA aHAJIN3 ¥ CUHTE3 HHPOPMAITUH, IPUMEHSATh CHCTEMHBIH TTOIXOJT IS
peleHns MOCTaBIeHHBIX 33124

1 cemectp

OTKpBITBIC BOTIPOCHI

Bonpoc Nel

TToyeMy cKOpOCTh MaCHHUS TSN B BAKYYME HE 3aBHUCHT OT UX Macchl? ONUIINTE, KaKKe CHIbI JCHCTBYIOT Ha TEJIO, KOTa OHO MajaeT,
Y KaK 3TH CHJIbI BIUSIOT HA YCKOPEHHUE Tea.

OtBet: CKOpOCTh TaJIeHHS TeJl B BAKYYME HE 3aBUCHT OT X MacChl OJlaroiapsi 3akKoHy BceMupHOro tsaroteHus HptotoHa. CoriacHo
9TOMY 3aKOHY, CHJIa TSHKECTH JEHCTBYET Ha BCE Tella OIMHAKOBO, MPOIMOPLMOHANBHO UX Macce. OJTHaKO, TOCKOJBKY Macca TaKkKe
oIpeesseT UHEPTHOCTh Telia (COMPOTHBIICHHE H3MEHCHUIO CKOPOCTH), YCKOPEHHE, KOTOPOE HCIBITHIBACT TEJI0, OKa3bIBACTCS
MOCTOSIHHBIM ¥ HE 3aBHCSANIMM OT Macchl. OCHOBHBIC CHIIBI, ICHCTBYIONIME HA MAAIOIIEe TS0, — JTO CHIIA TSHIKECTH H
COIIPOTHBIICHHUE CPeIbI (B CITydae OTCYTCTBHSI CpPEJIbl, KaK B BakyyMe). B Bakyyme CONPOTHBIEHHE OTCYTCTBYET, U €JTHHCTBEHHBIM
(hakTOpOM OCTaeTCsl TpaBUTALIMSL, KOTOpask YCKOPSIET BCE Tella OIUHAKOBO.

Bonpoc Ne2
OOBsicHUTE, TOYEMY BO3LyX B KOMHATE UMEET IOCTOSIHHYIO TeMIIepaTypy, XOTs TeMIlepaTypa CTeH KOMHAThI MOXKeT MEHAThCs. UTo
HPOUCXOHT C SHEPTHEil MOJIEKYI BO3ayxa?




Ortset: Temneparypa Bo3gyxa B KOMHATe IOAJEPIKUBACTCA IIOCTOSHHOM Giarofapst mpoueccy TeIuonepeiaun MeXIy BO3LyXOM H
creHamu. Korzia cTeHbl HarpeBarOTCs UM OXJIAXKIAI0TCSI, OHU MIEpeatoT TEIIO BO3AyXY, KOTOPbIi, B CBOIO O4epelb, paclpeaenseT
3Ty SHEPTHIO Cpeld CBOMX MoueKyd. OHaKo H3-3a 00IBIIOro 00beMa BO3LyXa U €ro CIIOCOOHOCTH MEPEMEIINBATLCS, U3MEHEHHS
TEMIIEPaTypsl CTEH He MPUBOIAT K 3HAUUTEIIFHBIM U3MEHCHUSAM TEeMIICpaTyphl BO3IyXa B IIETIOM. DHEPTHsI MOJIEKYI BO3yXa
nepepacipeaenseTcs TakuM 00pa3oM, YTO CPeIHss KUHEeTHIecKast SHepr s MOJIEKyI (KOTopasi olpeersieT TeMIepaTypy) OcTaeTcs
NpaKTUYECKH HEU3MEHHOI.

3aKphIThIe BONPOCHI C OJHUM NIPABUIILHBIM OTBETOM

Bormpoc Ne3

Kaxoit 3aK0H OITHUCHIBaeT B3aNMOJICHCTBHE JIBYX TEJI, HAXOAIINXCS OA AeHCTBHEM CHIIBI TSDKECTH?
a) 3akoH Apxumena

b) 3akon Oma

¢) 3akoH ['yka

d) 3axoH BCeMHPHOTO TATOTECHHS

IIpaBunbHbNA oTBeT: d) 3aKOH BCEMHPHOTO TSATOTEHUS

Bompoc Ned

Kakoe ycTpoiicTBO UCIONB3yeTCs A7l U3MEPEHUS CUJIBI TOKA B AJIEKTPUYECKOH Lienu?
a) AMnepMmerp

b) BoneT™meTp

c) Ommerp

d) 'anmpBaHOMETD

[IpaBuibHBI OTBET: a) AMIIEpMETp

3aKpBITEIE BOMPOCH C HECKOJIIBKIMH TIPABIIIEHBIMHA OTBETaMH

Bompoc Ne5

Kaxwue u3 mepeuncieHHbIX (pakTOPOB BIHAIOT HAa COCTOSHHE BEIIECTBa (ra3000pa3Hoe, KHUIKOE, TBepaoe)?
a) Temmeparypa

b) daBnenue

¢) O6beMm

d) Monsprast macca

¢) Cuia MpUTSDKEHUS MEXIY MOJIEKYIaMH

f) Xumuueckuii coctan

[TpaBuibHBIC OTBETHL: a, b, €

Bompoc Ne6

Kakune nprOops! HCIIOIB3YIOTCS VISt H3MEPEHHUS JICKTPUUECKHUX BEITNYUH?
a) AMnepmerp

b) Boastmerp

¢) Tepmometp

d) Manometp

e) Ommertp

f) Bapomertp

[TpaBuibHBIC OTBETHL: a, b, €

Bompockl Ha ycTaHOBJIEHHE TTOCIIEA0BATEIBHOCTH

Bomnpoc Ne7

Y cTaHOBHTE MPaBUJIBHYIO MOCICI0BATEILHOCTD ITAOB JBIXKECHHS TeJIa, OPOIIEHHOTO BEPTUKAIBHO BBEPX.
Teno mocTUraeT MakCUMAaabHON BBICOTHI.

Teno HauWHAET ABUIKEHUE BBEPX.

Teno ABMWKETCS BBEPX C 3aMEIJICHHEM.

Teno HauynMHaeT majgaTh BHU3.

Teno Bo3BpamiaeTcst B UCXOIHYIO TOUKY.

HpaBHHLHaﬂ OCIE0BATEIbHOCT: 2 >3 —> 1 >4 — 5

N

Bompoc Ne8

YcraHOBHTE NPAaBIIIBHYIO TOCIIEI0BATENBHOCTD IPOLECCOB, MPOHCXOAAIINX IPH paboTe TpaHCHOpMaTOpa.
MarHuTHbIH IIOTOK U3MEHSETCS.

Bropudnas 0OMOTKa TeHepHpYeT HIEKTPHICCKUH TOK.

BropudHas 00MOTKa HONTyd9aeT NMepeMEeHHbBIH TOK.

Bo Bropuunoii o0MoTke BozHukaeT D]IC.

ITepeMeHHBII TOK MMOJACTCS B IEPBUYHYIO OOMOTKY.

HpaBI/IHBHa}I IIOCJIEI0BATENIBHOCTE: 5 = 1 -4 —2 — 3

DA e~

BOHpOCLI Ha YCTAaHOBJICHUE COOTBECTCTBHUSA

Bonpoc Ne9
YcranoBUTE COOTBETCTBHUE MEXKAY Q)HSI/II-IECKI/IMI/I BEJIMUMHAMU U UX ONPEACIICHUSIMU.




®duznyeckas BeJIMYMHA Onpenenenue

a) Mmmynsc 1) IIpousBeneHue Macchl Ha YCKOPEHUE
b) Cuna 2) BenmuuHa, XapakTepHusyromas JIBHKCHUE Tea
¢) YckopeHue 3) CxopocTh N3MEHEHHS HMITYIbCa

d) Cxopoctb 4) V3meHeHue MONOXKEeHUs TeJla OTHOCUTENILHO BPEMEHH
[IpaBunbHOE COOTBETCTBUE:

2) - 2)

b) — 1)

c)—3)

d)—4)

Bonpoc Nel0

Y CTaHOBHTE COOTBETCTBHE MEXIY (PU3UUCCKUMH BEIMYMHAMH U HX SAMHHIAMU H3MepeHHsT B MeX/TyHapOIHON CHCTEME eANHHMIT
(cn.

dusnyeckas BeIUYUHA Enununa uzmepeHus

a) DIeKTPUYECKHA 3apsi 1) Kynon

b) HanpspkeHHOCTE 3mmekTpudeckoro nomst 2) Heroron/Kymon
c¢) IToTeHmman 3IeKTPUIECKOTO MO 3) BomsT

d) EMkocTh KOHIEHCcaTopa 4) dapan

[IpaBunbHOE COOTBETCTBUE:

a) — 1)

b) —2)

c)—3)

d) —4)

2 cemecTp

OTKpBITBIE BOIIPOCHI

Bompoc Nel

OOBsCHUTE MPUHIIAT paOOTHI TUH3BI M Kak OHa (OpMHPYET n300pakeHue npeaMeTa. Kakue mapaMeTpsl JIMH3BI OMPEICIISIOT
Ka4yecTBO N300pakeHus1?

Ortget: JIuH3a paboTaeT HAa OCHOBE MPEJOMIICHHUS cBeTa. Korya cBeT mpoXOoAuT Yepes JIUH3Y, OH H3MEHSET HAIIPaBICHUE CBOETO
pacipocTpaHeHHs U3-3a Pa3HHUIBI CKOPOCTEH CBETa B BO3AYXE U MaTEepHaJIe JIMH3EL. DTO MO3BOJIACT JIMH3E COOMPATh MITH PacCeHBaTh
nyqu cBeta, GopMupys nzoopaxenue npenmera. OCHOBHBIMU TTapaMeTPaMH JIMH3BI, OMPEACIISIONINMHI KadeCTBO N300pasKeHMs,
SBISIIOTCA €€ (POKYCHOE pacCcTOsIHUE, TOKa3aTelb MPEIOMIICHHUS MaTepraa 1 quaMeTp. Yem MeHble QOKyCHOE pacCTOSIHUE, TEM
CHJIbHEE JIMH3a COOMpaeT CBETOBBIC JIy4H, cO3/1aBast 4ETKOe n300paxeHue. [lokazaTens npeloMIICHHS BIUSCT Ha YO OTKIOHCHUS
Jyder, a OOJIBIION qUaMeTp YMEHbIIAET HCKAKCHHS U YBEIMYUBACT SIPKOCTh N300paXKCHNSI.

Bonpoc Ne2

Onwumute Moaens atoma bopa 1 00bSICHUTE, KaKUM 00pa3oM OHa OOBSCHACT CHEKTP M3TydeHHUs BoAopoaa. Kakue orpaHuueHUs
HMEET 3Ta MOJICITh?

Otset: Mogens aroMa bopa npeznomnaraer, 9To 3JI€KTPOHBI BPAIIIAIOTCS. BOKPYT sApa IO CTAI[OHAPHBIM OpOUTaM, HaXOIICh Ha
(DMKCHUPOBAHHBIX YHEPTETHUECKUX YPOBHSIX. [lepexo/] 21IeKTPOHOB MEXIY STUMU YPOBHIMHU COMPOBOXKIACTCS U3ITYICHUEM HITH
TMOTJIOIICHUEM KBAHTOB CBETA, HaCTOTA KOTOPBIX OMPCACIIACTCS Pa3HOCTbIO BHGPFPIP‘I ypOBHeﬁ. 3Ta MOJ€CJIb YCIICIITHO 06'B$ICHSICT
JIMHEHYATHIN CIIEKTP BOJOPOAA, PEACKA3bIBasl TOYHBIEC YAaCTOTHI H3MydaeMbIX (hoToHOB. OHAKO OHA OrpaHWYCHA JIMIIH HPOCTHIMH
aTOMaMH U HE YYUTBIBAET KBAHTOBO-MeXaHNUECKUe d(P(PEKThI, TaKHE KaK CIIHMH 3JEKTPOHA U HEONPEAENEHHOCTD TOI0KEHUSI.

3aKpbIThIC BOIPOCHI C OJJHUM MPABHIBHBIM OTBETOM

Bompoc Ne3

Kakast U3 nepe4ncieHHbIX JIMH3 00J1a1aeT CIIOCOOHOCTBIO COOMpPATh MapauIe/IbHBIC JIyYH CBETa B OAHON TOUKe?
a) PacceuBaromnias nuH3a

b) Cobuparomast mruH3a

¢) [IBosIKO-BOTHYTasl JIMH3a

d) ITnocko-BorHyTas auH3a

IIpaBuibHEI 0TBeT: b) Cobuparomast TruH3a

Bompoc Ned4

Kakoii anement [lepuonuyeckoii CuCTEMbl IMEET HAUMEHBIIUN aTOMHBII HOMEp?
a) Bomopon

b) Tenuii

c¢) Jlutuit

d) Yriepon

IIpaBunsHbIH OoTBET: a) Bomopon

3aKpHITEIE BOMPOCH C HECKOJIIBKUMH TIPABUIIEHBIMHA OTBETaMHU
Bonpoc Ne5
Kakue u3 nepeuncneHHbIX SIBICHUH OTHOCATCS K ONTHYECKUM dPdexram?




a) MuaTepdepentus

b) Nuddysus

¢) Pedpakius

d) Pe3zonanc

e) ducnepcus

f) KonBexkius

IIpaBunbHbBIE OTBETHL: a, C, €

Bompoc Ne6

Kaxwe 371eMeHTHI BXOAT B COCTaB s/ipa aToMa?
a) [Tporons!

b) Heiitponsr

¢) DIIEeKTPOHBI

d) ITosurpons

€) AHTUIIPOTOHBI

[TpaBuIiIbHBIC OTBETHL: a, b

BOHpOCBI Ha YCTAaHOBJICHUC MOCIIEAOBATCIbHOCTH

Bompoc No7

YcTaHOBHTE MPaBIIIBHYIO MTOCIIEIOBATENBHOCTD MPOXOXKICHISI CBETA Yepe3 COOUPAIOIIYIO TUH3Y.
1. CBeToBbIE Jy4u CXOIATCS B (OKyce IMocie MPOXOKACHUS uepe3 JHUH3Y.

2. [TapannensHble CBETOBbIE Jy4d MONAJAIOT HA MOBEPXHOCTb JIMH3BL.

3. [Tocne mpenoMieHus! B TMH3€ CBETOBBIE JTyYH HAYWHAIOT CXOAUTHCS.

4. JIydn nepecekaroT INIaBHYIO ONTHYECKYI OCb JIMH3BL.

IIpaBusbHas oCnEn0BATENBHOCTD: 2 — 3 — 4 — 1

Bompoc Ne8

YcTaHOBHTE MIPAaBUIIBHYIO TOCIIEI0BATEIBHOCTD COOBITUH, TPOUCXOISIINX IPU PaJHOaKTUBHOM pacHaje anbgha-qacTUIeH.
L. OO6pa3syercss HOBBIH 3JIEMEHT C MEHBIIUM aTOMHBIM HOMEPOM.

2. SAnpo ucmyckaeT anb(a-4acTuily.

3. UYucao NpOTOHOB yMEHBIIAETCS Ha 2.

4. Uucao HEHTPOHOB yMEHbILAETCS Ha 2.

[IpaBuiibHas TOCTIEAOBATENBHOCTD: 2 — 3 — 4 — 1

BOHpOCLI Ha YCTAHOBJICHHUC COOTBECTCTBUA

Bonpoc Ne9

YcTaHOBHTE COOTBETCTBUE MEXKITYy ONTHUECKHUMH SIBICHUSIMHA U UX OTIHCAHHSIMH.

OnTHuyeckoe siBICHHUE Onucanue

a) OrpaxeHue 1) U3rubanue CBETOBBIX JIydeH MPH MEPEX0Jie U3 OJHOU CPENbl B APYTYIO

b) [penomenue 2) Bo3BpalieHue cBETOBOTO Jyda 00OpaTHO B Cpely IpU BCTpede C TPAHUIEH pasnena cpesn
¢) Audpaxmmst 3) Paznoxenue 0eoro cBera Ha IBETa CIIEKTpPa

d) ducnepcus 4) OTKIIOHEHHE CBETOBBIX BOJIH IPH HMPOXOKICHUH Yepe3 Y3KYIO IIEeNb HIH OTBEPCTHE
[IpaBunbHOE COOTBETCTBUE:

a) — 2)

b) — 1)

c)—4)

d)— 3)

Bormpoc Nel0

YcTaHOBHTE COOTBETCTBHE MEX]y YACTUILIAMH, BXOAAIUMH B COCTaB aTOMa, U UX CBOMCTBAMH.
Yactuma CBoONCTBO

a) DJIeKTpoH 1) IonoxuTENbHBIN 3apss

b) [Ipoton 2) OTtpunarenabHbIi 3apsij

¢) Hetitpon 3) HeiirpansHslit 3apsan

d) IMozutpon 4) Nmeet maccy, OIM3KYI0 K Macce 3JEKTPOHA, HO TOJO0KUTENbHBIN 3apsiy
[TpaBuIBHOE COOTBETCTBHUE:

a) —2)

b)— 1)

c)—3)

d)—4)

OIIK-1: CniocoGeH pemiats 3a1a4u MpoQecCHOHANBHON AEATENbHOCTH Ha OCHOBE HCIIONB30BAHUS TEOPETHUECKUX U MIPAKTUIECKUX
OCHOB €CTECTBEHHBIX M TEXHUYECKUX HaYK, a TAK)KE MaTeMaTU4YeCKOro anmnapaTa

1 cemectp

OTKpBITBIE BOIIPOCHI




Bonpoc Nel

Omnummre, Kak MEHsIeTCs INIOTHOCTH I'a3a PY U3MEHEHUN TeMIepaTyphl U naBieHus. Kakue ¢pusnueckue cBoiicTBa raza
OIIPENIEISIIOT €r0 IOBEACHHE B 3THX YCIOBHSX?

Ortsert: [Ipu yBenmueHnN TeMIIEpaTypsl ra3 pacmupseTcs, YT0 IPUBOANUT K YMEHBIICHHIO €T0 IIOTHOCTH. [Ipu noBBIIIeHHN
JaBJICHUA T'a3 C)KUMACTCA, YBEJINYNBAs CBOIO MJIOTHOCTD. OcCHOBHBIE CBOMCTBa Trasa, KOTOpbIC OIIPEACIAIOT €ro IMOBCACHUE,
BKJIOYAIOT CPEIHIOI0 KHHETHUECKYIO SHEPTUIO MOJICKYJI (TeMIIepaTypa) M CHILy MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBYS (JJaBJICHNUE).
Bonpoc Ne2

OOBsicHUTE, TOYEMY ITPU IBIDKCHUH Cy/HA Ha TOBOPOTE KOPITYC HAKIOHACTCSA BHYTPh MOBOpOoTa. Kakue cuibl BBI3BIBAIOT 3TOT
HaKJIOH M KaK OHH BIIUSIIOT Ha YCTOHYMBOCTD CyaHa?

Ortsert: Hakion KOpITyCa CyaHa BHYTPb ITIOBOPOTA BbI3BAH ﬂeﬁCTBHCM HCHTPOCTPCMUTECIIbHBIX CUJI, BOBHUKAIOIIHUX ITPHU ABHKCHUHN
10 KpMBOJIMHENHOH Tpaekropuu. Korzna cy1HO IOBOpauuBaeT, LIEHTPOCTPEMUTEIIbHASL CUJIA TSHET €ro K LEHTPY [I0BOPOTA,
3aCTaBIIsisl KOPILYC HAKJIOHATHCS BHYTPb. DTOT HAKJIOH KOMIIEHCUPYETCSl CUJIaMHU TUIaBY4eCTH, ACHCTBYIOIMMH CHHU3Y BBEPX,
KOTOPBIE CTPEMSTCS] BEPHYTH CYJHO B BEPTUKAIBHOE MOJIOKEHHE. Y CTOHYNBOCTD Cy/IHA 3aBUCUT OT COOTHOLICHHS 3THX CHIL: YeM
CHIIbHEE HAKIIOH, TeM OOJIBIIE BEPOSITHOCTD IIOTEPH YCTOWYNBOCTH. BaXHBIMH (pakTOpamu, BIUSIOMIMME Ha YCTOHIHBOCTB,
ABJIAIOTCS BBICOTA IIEHTpa Macc CyJHa, popMa KopIryca U pacipeaeieHue Tpys3a.

3aKpBIThIE BONPOCH! C OJTHUM NIPABIIIEHBIM OTBETOM

Bonpoc Ne3

Kaxkoii 3aK0H ONUCHIBAET 3aBUCHMOCTD CHJIBI YIIPYTOCTH OT Ae(OPMAIMHU MPYKHHBI?
a) 3aKOH BCEMHUPHOT'O TATOTECHUS

b) 3akon 'yka

¢) 3akon Oma

d) 3akon Bboitna-MapuoTta

IMpaBunbHEIT 0TBeT: b) 3akoH ['yka

Bonpoc Ne4

Kaxoe ycTpoiicTBO peodpas3yeT MeXaHHIEeCKYI0 SHEPTHIO B 3JIEKTPUICCKYIO?
a) JlnHamo-MarmmHa

b) Tparcdopmarop

¢) AKKyMyJIsiTOp

d) Korgencarop

IIpaBusbHEIA OTBET: a) JJMHAMO-ManInHa

3aKpLITLIe BOITPOCHI C HECKOJIbKMMU MTPABUJIbHBIMU OTBECTaAMHU

Bonpoc Ne5

Kakue u3 nepeynciieHHbIX CBOMCTB XapaKTepHbI A1 eppoMarHUTHEIX MaTepHalIOB?
a) BeIcokas 311eKTponpoBOIUMOCTb

b) CriocoOHOCTE COXPaHATH OCTATOYHYI0 HAMAarHUIEHHOCTh

¢) Huskas MaruuTHas mpoOHULIAEMOCTh

d) Hanmuuue moMeHOB

IIpaBunbsHbIEe OTBETHL: b, d

Bompoc Ne6

Kakune BemMIMHBI SBISIOTCS OCHOBHBIMH ITApaMETPaMU COCTOSIHHS TEPMOANHAMUYECKOH CHCTEMBI?
a) Temmieparypa

b) O6bem

¢) Maccogas noss

d) laBnenue

e) CkopocTb

IIpaBusnbHBIE OTBETHL: a, b, d

BOHpOCBI Ha YCTAaHOBJICHUC ITOCJICAOBATCIbHOCTH

Bomnpoc Ne7

YcTaHOBHTE IPaBUIILHYIO MOCIIE0BATEIBHOCT CTAANI ABMKEHUS TeNa, OPOILIEHHOTO TOPU30HTANIBHO C HEKOTOPOH HauaJIbHON
CKOPOCTBIO.

1. Teno ABUKETCS PaBHOMEPHO BJOJb FOPU30HTAIBHOU OCH.

2. Teno HauMHAeT ABUTaThCA MOA AEHCTBHEM CUIIBI TSKECTH.

3. Teno AOCTUIIIO MOBEPXHOCTH 3EMIIH.

4. I'opu3oHTanbEHOE OBIKEHUE 3aMEUIACTCS W3-3a CONMPOTHUBIICHUS BO3IyXa.

IIpaBusbHas nocnenoBaTenbHOCTh: | -4 — 2 — 3

Bompoc Ne8

YceraHoBuTe NOCIEA0BATEIBHOCTD IEHCTBUM PU U3MEPEHNH 3JIEKTPUUECKOT0 CONPOTUBIIEHHS pE3UCTOpa METOJOM aMIIepMeTpa U
BOJIBTMETPA.

1. IToaxr0UYNTh UCTOYHHUK MUTAHUS.

2. W3MepuTs HanpsKEHUE Ha PE3UCTOPE.

3. [onkarounTh PE3UCTOp MOCIEAOBATENBHO C aMIIEPMETPOM U BOJBTMETPOM.




4. W3meputs cuity TOKa B IICIH.
5. Paccunrarh conpoTuBieHHE IO 3aKOHY OMa.
ITpaBunbHas nociaenoBarenbHoCcTh: 1 -3 -4 -2 — 5

Bonpocsl Ha yCTaHOBIEHHUE COOTBETCTBUS

Bonpoc Ne9

YcTaHOBHTE COOTBETCTBUE MEXKIYy PU3MUECKUMH BEIMYMHAMH U MX CUMBOJIaMH B MexyHaponHoi cucteme eaunull (CH).
dusnyeckas BeIuYrHA CumBoil
ayCuma 1)F

b) Pabora 2) W

¢) MomHoCTh 3)P

d) DrexTpudeckuii 3apss 4 Q
IIpaBunbHOE COOTBETCTBUE:

a)—1)

b) — 2)

c)—3)

d)—4)

Bompoc Nel0
YCcTaHOBHTE COOTBETCTBHE MEXIY (PU3NIECKIMH SBICHUSIMH U YCTPOWCTBAMH, HCIOIB3YIOIINMHE 3TH SIBICHUS.
DU3UUECKOE SABICHUE VYcrpolicTBo

a) DIeKTpOMarHUTHAsE UHYKIIUS 1) TpanchopmaTop
b) ®oTorddekt 2) ComHeuHast Garapes

c) Pezonanc 3) LC-xoHTYD

d) TepmonneKTprU4eCTBO 4) Tepmomnapa

[TpaBuIBHOE COOTBETCTBHUE:

a) — 1)

b) — 2)

c)—3)

d)—4)

2 cemecTp

OTKpBITHIE BOIIPOCHI

Bonpoc Nel

OO0BbscHUTE, TOUeMy OelIblii CBET IPY MPOXOXKIAESHUH Yepe3 MPU3MY pas3jlaraeTcsi Ha ClieKTpajbHble [BeTa. Kakue mpUHIHIIbI JeKaT
B OCHOBE 3TOT0 SIBJICHUS?

OtBert: benblii cBET mpeacTaBiIsieT co00i cMeCh BCeX BUIUMBIX IIBETOB CIIEKTPa. [Ipu MPOX0XKISHUN Yepe3 MPU3MY CBET
MPETOMIIIETCS U3-3a Pa3IMYHON CKOPOCTH PACIIPOCTPAHEHUS KaXKIOTO [IBETa B MaTepHase MPU3MbI. JTO SBIEHUE U3BECTHO KaK
Jucriepcus cBeta. PazianyHble JUIMHBI BOJIH CBETA NPEIOMIISIOTCS MO Pa3HbIMU YIJIaMH, YTO MPUBOIUT K UX Pa3[eNeHUIO U
00pa30BaHMIO PATyTH IIBETOB.

Bonpoc Ne2

Omnummre npolece paJoakTHBHOTO paciiaja M 00bsICHUTE, KaKHUe BU/IbI PAANOAKTUBHOTIO PACIIajia CYmeCTBYOT. Kakue mpo yKTsl
00pa3yroTcs B pe3yabTaTe KaKAoro Bua pacrazaa?

OrtseT: PagnoakTuBHBINA pacmag — 3TO MPOLECC CAMONIPOM3BOJILHOTO MPEBPAICHNS HECTAOMIIBHBIX sIep B CTAOUIBHBIE ITyTEM
BBIOpOCA HJIEMEHTAPHBIX YaCTHI] MIIM raMMa-n3inydeHnsi. CylecTBYIOT TpU OCHOBHBIX THIA Pa/IMOaKTHBHOTO pacmaja: aibda-
pacman, Oera-pacriaj U raMMa-u3irydeHne. Anbga-pacnal IPUBOJUT K 00pa30BaHHUIO HOBOTO 3JIEMEHTA C MEHBIIINM aTOMHBIM
YICIIOM U YMCHBIIIEHHEM YHCiIa HeHTpoHOB. beTta-pacman BKmogaeT TpaHc(HOpPMAIHIO HEUTPOHA B IPOTOH MIIM IIPOTOHA B HEHTPOH
C BBIJICICHUEM IIO3UTPOHA MITH JIEKTPOHA COOTBETCTBEHHO. ['aMMa-H3yueHre — 3TO BbIAENEHHE SHEPTUH B BUJE (POTOHOB
BBICOKOI1 3HEpruM 0€3 N3MEHEHHs COCTaBa s/Apa.

BaKpLITI)IC BOIIPOCHI C OAHUM NPABUJIBHBIM OTBETOM

Bomnpoc Ne3

Kaxkoli u3 nepedrnciIeHHbBIX 3JIEMEHTOB 00J1ajaeT HanOOJIbIIei aTOMHOM Maccoit?
a) Bogopon

b) I'enwmii

¢) Yraepon

d) XKenezo

[TpaBunbHeIi oTBeT: d) XKeneszo

Bomnpoc Ned
Kakoii nmpubop ncnosb3yercs A HAOMIOACHUS 32 MOBEICHHEM MUKPOUYACTHUL], TAKUX KaK AJIEKTPOHBI?




a) Mukpockon

b) [{uknoTpoH

¢) DIEKTPOHHBIA MUKPOCKOI

d) Pagmonoxarop

IIpaBUIIbHBIN OTBET: ¢) DNEKTPOHHBIH MUKPOCKOIT

3aKpI)ITI)Ie BOIIPOCHI C HECKOJIBKUMU ITPAaBUIIbHBIMU OTBETAMU

Bormpoc Ne5

Kakue U3 mepedrciIeHHbIX YCTPONCTB UCIIONB3YIOT IPHHIIUIIB ONITHKH?
a) JIazepsr

b) Pamapsr

¢) Teneckorbl

d) ®oroanmapat

IIpaBusibHBIE OTBETHL: a, C, d

Bonpoc Ne6

Kaxue 13 nepeyrciIeHHbIX YaCTHI] y4aCTBYIOT B SIICPHBIX PEaKLHsX?
a) DIEeKTPOHBI

b) ITpoToHbI

c¢) Helitponst

d) ITosutponsr

ITpaBuitbHBIC OTBETHI: b, C

BOHpOCBI Ha YCTAaHOBJICHUC MOCIIEAOBATCILHOCTH

Bompoc No7

YcTaHOBHTE TPaBIIIBHYIO ITOCIIEIOBATENBHOCTS COOBITHI TIPU 00pa30BaHUM PaIy’>KHOTO CIIEKTpa:
1. Benplif cBeT momnagaer Ha MOBEPXHOCTH BOABI.

2. CBeT MpesioMIIIeTCs U OTPAXKASTCS BHYTPH KaIlTd BOJIBI.

3. CBeT BBIXOAMT W3 KAITU M pa3jiaraeTcsl Ha OTJENbHBIEC 1IBETA.

4. UenoBek BUAUT pamyry.

IIpaBusibHas OCHENOBAaTENBHOCTD: | — 2 — 3 — 4

Bompoc Ne8

YcTaHOBHTE NOCIEA0BATENIFHOCTD 3TANOB SAESPHOTO JICNICHHUS:
L. BricBOOOXIEHHE SHEPIHU.

2. 3axBar HEHUTPOHA AIPOM.

3. Pacniag simpa Ha ABe 4acTu.

4. OO0pa3oBaHue HOBBIX HEHUTPOHOB.

[IpaBuiibHasI TOCIEAOBATENBHOCTD: 2 — 3 — 4 — 1

BOHpOCLI Ha YCTAHOBJICHHUC COOTBECTCTBUA

Bonpoc Ne9

YcTaHOBHUTE COOTBETCTBHE MEX/y BUAAMH PAIHOAKTUBHOTO Pacafa U 00pa3yONIMHUCS JaCTHI[AMU:
Bun pacnana OO0pa3yrommecs: 4acTHIIbI

a) Anbda-pacran 1) [Ho3uTpon

b) bera-pacman 2) Anbpa-gactuma

¢) N'amma-n3nyuenue 3) OnexTpoH

d) Bera-tuttoc-pacman 4) I'amma-hoToH

[IpaBunbHOE COOTBETCTBUE:

a) — 2)

b) — 3)

c)—4)

d)—1)

Bormpoc Nel0

VY CTaHOBHTE COOTBETCTBHE MEXIY QU3MUECKAMH SBICHUAMHE U TPUMEPAMH UX HUCIIOIH30BAHUS:
DU3UUECKOE SBICHUE IIpumep ucnonb3oBaHus

a) Hudpaxmus ceera 1) CD/DVD-npourpsiBaTens

b) Snepusiii cunte3 2) ComHie

¢) PagmoakTuBHEIA pacmaz 3) ATOMHAs 3JIEKTPOCTAHII
d) ®nyopecuenuus 4) JlIOMUHECHEHTHBIE JIAMIIBI
ITpaBuIBHOE COOTBETCTBUE:

a) — 1)

b) —2)

c)—3)




d)—4)

6.4. Meronnueckue MaTepuaJibl, ONpeae/sionme npoueaypbl OHeHUBaHUA

MertoauKa OLIEHKH 3K3aMeHa MO JUCIUIIIHE

TeopeTnueckas 4acTh 3K3aMeHa M0 JUCLHUIIMHE MPEACTaBIseT cO00M KOMIIJIEKC BOIPOCOB Ha YCBOEHHE MPONAEHHOr0 MaTepuania -
TEPMUHBI, OIIPEACICHHUS, 3AKOHBL.

B pamkax TeopeTHuecKoi 9acT 00y4aromuiics, U KaXKA0ro 3aaHus, (GOpMyIHpYeT NPABUIIBHEIE C €70 TOYKH 3PEHUS OTBETHL.
3agaHue CUNTACTCS BHINOJHEHHBIM B TOM CIIy4yae, €CIU JaHbl BEpHBIE OTBETHI Ha BOIPOCHL. B MpoTUBHOM citydae 3amaHue
CUUTAETCS HEBBIIIOIHEHHBIM.

IIpakTHyeckas 4acTh 3K3aMeHa [10 JUCLUIUIMHE NIPEJCTABIAET 3a1a4l, HAllPaBJICHHbIE HA BBIBICHHE BO3MOXHOCTU IPAKTUUECKOTO
MPUMEHEHUS] KOHKPETHOT'O TEOPETHUECKOTO paszena.

OK3aMeH BBICTABIISIETCS C YUETOM PE3YNbTATOB BBIIOJIHEHUS TEOPETHYECKOH M MPAKTUYECKOH YacTeil B COOTBETCTBUH C
TPUBEICHHBIMH HIDKE TPEOOBAHUAMHI.

5 (oTaM4HO) >85 Bce 3aaHus BBINONHEHB B COOTBETCTBUH € TPEOOBAHUSMH, B MOJHOM 00beMe U 6e3 omHnOoK.

4 (xoporio) 75+84 Bce 3a1aHus BBIMONHEHBI B COOTBETCTBHH C TPEOOBAaHUAMH, B 00BEME JOCTATOYHOM JUIS OOIIETO
(hyHKIIMOHUPOBAHMS CHCTEMBI MJIH BBITIOJTHEHO JBA 3a/IaHUS B COOTBETCTBHH C TPEOOBAHMAMH, B IIOJIHOM 00BeMe 1 03 OIHOOK.

3 (YHOBIETBOPUTEIHHO) 50+74 BrinonneHo He MeHee ABYX 3aJaHWil B COOTBETCTBUU C TPeOOBaHUSIMH, B 00BeMe
JOCTaTOYHOM JUIS 00IIeTo (DYHKIMOHHPOBAHUS CHCTEMBI

2 (HeyIOBJIETBOPHUTEIIHHO) <50 BeimonHeHO MeHee BYX 3aJaHHWH B COOTBETCTBHH C TPEOOBaHMSAMH, B 00BeMe

JOCTaTOYHOM JUIS 00IIeTO (hYHKIIHOHHPOBAHUS CHCTEMBI
HroroBelii 6asut 3a 3K3aMEH BBICTABIISETCS TI0 OLEHKE XYALIeH 4acTH. B CIOpHBIX ciyyasx npenojaBaTelib BIpaBe 3a1aBaThb
YTOYHSIOIIUE BOMPOCHI U JaBaTh JOMOIHUTENbHBIE NPAKTHYECKUE 3a0aHH.

MeToauKa OLEHKH 3aUeTa M0 JUCHHUILTHHE

3aueT 1Mo AUCHHUILIMHE BBICTABISETCS IO PE3yNIbTaTaM CHCTEMATHYECKON PaboThl CTYICHTA B TEUEHHE CEMECTpa.

Metoanka OleHKH J1a00paTOPHBIX paboT

CTyIeHT MO/DKSH BBIOIHUTD M 3aIlUTUTH BCE Ta00paTOPHBIC PA0OTHI, IPEIyCMOTPEHHBIC IPOrPAMMON TUCIIUILIHHBL.
JlabopaTopHas paboTa CUMTACTCS 3aLIMIICHHON P YCIOBUH YIOBICTBOPUTEIILHBIX OTBETOB HA HE MeHee 85% BCeX KOHTPOJIBHBIX
BOIPOCOB, IIPUBEICHHBIX B KOHIIE KaX/I01 paboThl B 1aOOPaTOPHOM MPAKTHKYME, & TAK)KE BBIOJHEHHS TECTOBBIX 3aJaHHI 10 TeMe
paboThI Ha YCMOTpEHHUE TIPETIOIaBaTeINeH.

7. YHEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIIMHbBI (MOYJIS)

7.1 PexomeHnayemasi iuTeparypa

7.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTEH 3arnaBue WznarenscTBo, oA

JI1.1 | Tpodpumona Taucus Kypc ¢usuku: yaed. mocobue i HHKCSHEp.-TEXH. CIeIl. By30B Mocksa: Axkagemust, 2010
HBanoBHa

JI1.2 [ CurumoB Brnagucnas | Onruxa. dusnka aToma: 1ab0paTOPHEINA IPAKTUKYM IO (HH3HKE Hosocubupck: CI'YBT,
WBanosuy, 2016

IIporonomnosa Huna
ITaBnoBHa

JI1.3 | Buxkynos C. B., ®dusnka: cOOPHUK 33124 Hosocubupck: CI'YBT,
Curumos B. ., 2017
Tpeakrna E. T.

JI1.4 | C.B. Bukynos, B.1. ®dusmka: yued. mocodue HoBocubupck: CI'YBT,
Curumos, E.T. 2017

Tpeiakuna, A.C.
SpocnaBuena

JI1.5 | Hukutenko AHaTtonuii |JIabopaTopHBIN MPAKTHUKYM IO MOJICKYJIAPHO# (pHU3HKe: MPaKTHKyM HoBocubupck: CI'YBT,
I'eopruesuu, SkoBies 2019

Bnagumup
Huxonaesuu,
Curumos Brnagucnas
WBanosuy, TpeiHKHHA
Enena TpanuesHa,
IIpoTononosa Huna
IlaBmoBHa, ["'onoBaHOB
Muxaun Hukonaesua




ABTOpBI, COCTABUTEIH

3armaBue W3znarenscTBO, TOI

JI1.6 |Hukurenko AHaToauii
T'eopruesuny, SlkoBnes
Buagumup
Huxomaesuu,
Curnmos Biagucinas
MBanoBuy, TpbeIHKUHA
Enena TpanuesHa,
IIporonomnosa Huna
I1aBnoBHa, I'otoBaHOB
Muxaun Hukonaesuu

JlabopaTopHBIi MPAKTHKYM 10 MOJIEKYISIPHOH (hU3UKe: IPaKTHKyM

Hosocubupck: CI'YBT,
2019

JI1.7 | HukuteHko AHaTomui
I'eopruesuny, Sxosies
Buagumup
Huxomaesuy,
CurumoB Bnagucmas
WBanoBuy, TpeiHKUHA
Enena TpanuesHa,
IIporononosa Huna
IlaBnoBHa, ["'onoBaHoOB
Muxaun HukonaeBuu

JlabopaTopHBIi MPaKTHKYM TI0 MEXaHHUKE

Hosocubupck: CI'YBT,
2018

7.1.2. JlonosiHuTEIBHAS JIUTEPATYpPa

ABTOpBI, COCTaBUTECIIN

3ariaBue UsnarTenscTBO, rOI

JI2.1 | Opnos Tpanuit
Bacunbesuu,
CuHOKOB Muxauni

IlerpoBuu

JlaGopaTopHBIii IPaKTUKYM 110 (PU3HKE. DIEKTPUIECTBO, MAarHETU3M

Hosocubupck: HI'ABT,
2002

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIIMHBI (MOY JIA)

Hasnauenne

Ob6opynoBanue

JlaGopaTopust onTHKH u (PU3NKU
aToMa - ydeOHas ayAuTOpHs s

AynutopHas pocka; Kommmexkt ywebnoit wmeGenm; JlaGoparoprele ycraHoBkH: OmpeneneHue
IJIaBHOTO (POKYCHOro paccTosiHus JMH3bI, OnpeleneHue nokasareis MPeJOMIICHHUS JKHIKOCTEH ¢

HpOBEACHUS J1a00OpaTOpHBIX | TOMOIIBI0  pedpakToMeTrpa AOOe; OmpeneneHue JUIMHBI BOJHBI  Jasepa IIPH  OMOIIH

3aHATUI nudpaknuoHHON pemeTkn; OnpenesieHne KOHICHTPAIIMM CaXapHBIX PAacTBOPOB C MOMOIIBIO
caxapuMeTpa, 2 mr.; OmpeneneHne TeMIepaTypsl packanéHHoro Tena; MccnemoBaHue
JIMHEWYaToro CHEeKTpa BOJOPOAA M ONPEEICHUs TOCTOSHHON Pundepra

VYuebHast ayIUTOpHs Juist | AynuropHast pocka; Komruiekt ydeOHON MeOeny; MymbTuMenuiiHoe 0o0OpyHOBaHHUE: MPOEKTOP

IIPOBEIEHUS 3aHATHH | (CTAIlOHAPHEIN), 3KpaH (cTanuoHapHsIi), [TK (mepeHocHOI)

JIEKIIMOHHOTO THIIA

JlabopaTopust MEXaHUKU u | AynutopHas pocka; Kommnekt yue6HOH MeOenu; JlabopaTopHble CTEHABL: YHHUBEPCAIbHBIH

JNIEKTPUYECTBA - ydeOHasl [ cTeH] «3aKoHbI IIOCTOSIHHOTO TOKa», 6 mr.; JlaGoparopHas ycraHoBka: OmnpezneneHne

ayoquTOpHsl  JUIs  TIPOBENIEHUS | TOPU30HTAIBHOM COCTaBISIONIE MarHuTHoro mois 3emud, 4 mT. OnpeneneHue yCKOpPEHHs

71a00paTOPHBIX 3aHATUI

CHIIBI TSDKECTH 1o crioco0y beccens, 6 mr.; Mastauk O6epbeka, 2 wt.; MaxoBoe kojieco, 4 mr.;
OmpenencHue  ckopocTd  3Byka; OrmpenereHHEe OTHOWICHWS — TCIDIOEMKOCTEH, 2  IIT.;
JlaboparopHoe obOopymoBanue: Habop sneKkTpoW3MepHTeNbHBIX mpuOOpoB, 2 tmT.; Habop
000pyIOBaHMUS TSl BEIYMCIICHHSI TOTPEIIHOCTEH H3MEPEeHUH, 6 MT.

TTomerenue s | Kommnekr  yuebnoit mebenmn; I[IK — 10 mT., nogkmoueHHBIX K cetd "HHTepHer" u
CaMOCTOSITENLHOM paboThI | 0OeCTeUnBaIOIUX ~ JAOCTYIl B OJJEKTPOHHYI0  HH(OPMAIMOHHO-00pa30BaTENbHYIO  Cpeay
00yJaronxcs YHuBepcuTeTa.

YuebHas ayJAUTOpHs Jutst | AyauropHas 1ocka; KoMruiekT yaeOHON Mebenn

MIPOBEACHUS 3aHATHI

IMPAaKTUYCCKUX 3aHATUI




