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Kpanmudukanus O0akaJyiaBp

Dopma o0yaeHHs O4YHasA

OOmas TpyJ0eMKOCThb 73ET

YacoB o yaeOHOMY ITaHy 252 Bupgs! KOHTpoOJI B ceMecTpax:
B TOM YHCIIE: 9K3aMEHBI 2
ayJAUTOPHBIC 3aHSITHS 110 3a4eThi |
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

PDusuka
pa3padorana B coorBercTBUM ¢ PI'OC:

DepepanbHbIN rOCYIAPCTBEHHBIM 00pa30BaTENIbHBINA CTAHIAPT BBICIIET0 00pa30BaHus - GakalaBpuar 1o HampaBICHHUIO MOATOTOBKA
08.03.01 CtpourenbctBo (nprka3z MunoOpHayku Poccru ot 31.05.2017 1. Ne 481)

COCTABJICHA HA OCHOBAHUM y‘[66HOF0 IJiaHa OﬁpaSOBaTeHLHOﬁ nporpamMmabi:

08.03.01 Hanpasnenue noaroroBku "CTpouTenscTBO"
IIpodmis "T'uapoTexHUIECKOE CTPOUTETHCTBO"

roJ1 Hayaja noArotosku 2023

Pabouyro nporpamMmmy cocraBuji(u):
K.c.-x.H., Joyenm, bormywxuna Tamovna Huxonaesua;k.m.n, JJoyenm, [l]epoununa Mapuna Anexcanoposua
PabGouas nmporpamma omoOpeHa Ha 3acenaHuu Kadeapsl EcTrecTBeHHO-HAYYHBIX JUCHHIIJIMH

3aBenyromuii kadenpoii Jlmaesua Onbra UropesHa



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
KHU3HU

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

2.2.7 | I'mppasnuka

2.2.8 | Teopernueckasi MexaHHKa

2.2.9 | ®unocodus

2.2.10 | O6mast aMeKTPOTEXHAKA U SJICKTPOHHKA

2.2.11 | OCHOBBI T€OTEXHHKH

2.2.12 | TexHuyeckast MEXaHHKa

3. KOMIETEHI[UY OBYYAIOIIETOCSl, POPMUPYEMBIE B PE3YJIBTATE OCBOEHUS JUCHUILIAHBI
(MOJYJIS)

YK-1: Cnocoden OCYHIECTBJIATH IOUCK, RpI/lTl/I‘{eCKI/lﬁ AHAJIU3 U CHHTE3 m{(l)opMamm, NPUMEHATH CHCTEMHBIH MOAXO0 AJIs
pelieHus MOCTABJICHHBIX 3a1a4

VYK-1.1: OcymecTBisieT MOUCK W CHHTE3 MOITydeHHOI nHpOpMauy AJIs PEelIeHHs IIOCTABICHHBIX 33139

YK-1.2: IIpoBoaut KpuTHdecKuil aHamu3 HH(GOpMALUK IPH PEHUICHHH TOCTAaBICHHBIX 33134

VYK-1.3: TIpuMeHseT CUCTEeMHBIN TOAXO/ JUTS PEIICHUS TTOCTABJICHHBIX 32124

OIIK-1: Cnioco6en pemiaTh 3a1a4u NPo¢ecCHOHAIBLHOM 1eATETbHOCTH HA OCHOBE HCIO0JIb30BAHUS TEOPETHYECKUX U
NPAKTHYECKHX OCHOB €CTeCTBEHHBIX U TEXHHYECKMX HAYK, 2 TAK)Ke MAaTeMATHY€eCKOI0 anmnapara

OIIK-1.1: ®opmynupyeT 3a1a4u IPOPECCHOHATEHON ACATSIIEHOCTH ¢ YIETOM TEOPETHUSCKUX M MPAKTUICCKUX OCHOB
€CTECTBEHHBIX HAyK

B pe3yiibTaTe 0CBOCHUS JUCHUIIIMHBI oﬁyllaloumﬁcn JOJIZKCH

3.1 (3HaTh:

3.1.1| - ¢usnveckne OCHOBBI MEXaHUKH;

3.1.2 | - oCHOBHBIE MOHSTHSI, 3aKOHBI H MOJIENIN MEXAHUKH, dJICKTPHUECTBA U MarHETU3Ma, KOJIeOaHuil U BOJH, KBAHTOBOU
(bu3uKK, MOJIEKYISIPHON (U3UKH U TEPMOAMHAMUKH, ONITUKU, aTOMHOU U AAepHON (HDU3UKHY;

3.1.3 |- MeTOABI TEOPETHUYECKOTO U IKCIIEPUMEHTAIBHOTO HCCIICA0BAaHHA B (pU3HKeE.

3.2 | Ymerh:

3.2.1 | ucrronp30BaTh GU3NIECKUE 3aKOHBI TIPH aHAIH3E M PEIICHUHN MTPOoOIeM MPpopeCcCHOHAIBHOMN e TeFHOCTH

3.3 | Bnagersn:

3.3.1 | meTogamu npoBeaeHMs! PUIMIECKUX NU3MEPEHNUIT, METOJaMi KOPPEKTHOH OLIEHKH IIOTPEIIHOCTEH MPH NPOBEJCHUN
(U3HYECKOTO IKCIIEPIMEHTA.




4. CTPYKTYPA JUCHOUILIAHBI (MOIYJI5T)

Bun HaumeHoBaHUe pa3esioB U TeM /BU/ 3aHATHSI/ Cemectp | YacoB | Jlutepatypa | IIpllo
3aHATHSA / Kype AroT
Paznen Paznen 1. ®u3nyeckne 0CHOBBI KJIACCHYECKO MEXaHHUKH
Jlex Kunemaruxka /JIex/ 1 2 J1.1 0
IIp Kunemaruka. Kunemaruka nocTynaTensHOTO M BpalaTeabHOro 1 1.4 0
JBIDKCHUS MaTepHATbHOM TOUKH U TBepIoro Tena. Pemenue 3amay /I1p/
J1a6 OCHOBBI METOJIOB 00pabOTKH PE3yIbTATOB U3MEPECHUHN (HU3NISCKUX 1 4 J1.7 0
BenmuuH. OmpeseneHne MIOTHOCTH Tell MPaBIIBHOHN (popMel.  /JIab/
Cp Kunemaruxka /Cp/ 1 8 0
Jlex Junaamuka /Jlex/ 1 JI1.1 0
IIp Junamuka JlMHaMuKa NOCTYNATEIbHOIO IBMOKEHUS Tell. OCHOBHBIE 1 4 J1.4 0
TEOpeMbI U 3aKOHBI. J[MHAMHKA BPAIIaTEIbHOTO ABIXKEHHUS TBEPHOTO
Tena. PaboTa u sHeprus B MexaHuke. Pemenue 3amayq /TIp/
Jla6 OmnpeneneHne yCKOPEHUs CUITBI TsDKECTH 1o criocoOy beccers. 1 6 JI.7 0
OmnpeneneHrne MOMEHTa HHEPIIMU MaXOBOTO KoJIeca THHAMHIECKIM
MeTOJIOM. M3yueHne OCHOBHOTO 3aKOHA JMHAMHUKH BpaIaTeILHOTO
JIBIDKEHMSI ¢ TIOMOIIBI0 MasiTHHKa O0epOeka. /J1ab/
Cp Junamuka /Cp/ 1 8 0
Jlex MexaHn4ueckue KoneOaHus U BOJIHbI /JIex/ 1 JI1.1 0
IIp Mexanunueckue koyiebaHus 1 BOJIHBL. ['apMOHHUYEcKHe KoieOaHusl. 1 2 JI1.4 0
3aryxaromue koiebanus. Cinoxxenne konedbannii. Pemenue 3amay /I1p/
Cp MexaHngeckue Konebanus 1 BoJHbI /Cp/ 1 8 J1.7 0
HKP KonTpomnsHas padora 1 /UKP/ 1 JI1.3 0
Paznen | Paspen 2. OcHOBBI MOJIeKY/ISIPHOIT QU3MKH U TEPMOJIMHAMHKH
Jlek MonekynsapHO-KHHeTHYecKas Teopust /JIex/ 1 JI1.1 0
IIp MounekynspHo-kuHeTn4eckas Teopus OCHOBHOE ypaBHEHHE 1 2 JI1.4 0
MOJICKYISIPHO-KHHETHYECKOI TEOPHH NACATBHOTO Ta3a. DIEMEHTHI
craructuku Maxkcsesuia u bonbiimana. Perienue 3anaq /Tlp/
JIab OnpezeneHre OTHOIIECHUS YASNbHBIX TEMIOEMKOCTEH BO3/yXa, 1 2 JI1.5 0
HU3MEPEHHBIX TP ITOCTOSHHOM JIaBIICHUHU W TIOCTOSTHHOM 00bheMe METOIOM
Knemana u Jlezopma /J1a6/
Cp MonexynsapHo-KruHEeTHUecKas Teopust /Cp/ 1 8 0
Jlex OcHOBBI TepMOAHHAMUKH /JIek/ 1 JIT.1 0
JIab V3mepenne ITHBI 3BYKOBOI BOJTHBL,CKOPOCTH 3BYKa M KO3 dHIHEeHTa 1 2 JI1.5 0
ITyaccona o ¢a30BBIM COOTHOIIEHHAM. /J1ab/
IIp OCHOBBI TEPMOIUHAMHKH. AHAJIN3 IEPBOT0 M BTOPOT0 HaYall 1 2 1.4 0
TepMoarHaMuKky. TerutoBbie MammHbl Perienune 3amnay /Ip/
Cp OcHoBbI TepMoarHAMUKH /Cp/ 1 8 JI1.6 0
HKP Konrtponbhas padota 2 /UKP/ 1 JI1.3 0
Pazmen | Pasmen 3. DiieKTpU4€eCTBO
Jlex Onexrpoctaruka /Jlek/ 4 JI1.1 0
JIab HccnenoBanue >nekTpocTaTUUYECKOro noiisi. OnpeneneHue eMKOCTH 2 4 J12.1 0
KOHJICHCAaTOPOB METOAOM OaJLTHCTHYECKOTO TanbBaHoMeTpa /J1ad/
IIp OnekTpocraTryueckoe mnonie. HanpsbkenHocTh n noreHuan. [puanun 2 2 JI1.4 0
cyneprosuin. [Ipumenenne Teopemsl ["aycca s pacdaera
AIEKTPUUYECKHX TOJIeH. DIEKTPOEMKOCTh YeTMHEHHOTO TPOBOAHUKA U
IUIOCKOTO KOHJCHCATOPa. DHEPIHsl 3JIEKTPOCTATUIECKOro mojst. PereHue
3amaq /Tlp/
Cp Onekrpoctaruka /Cp/ 1 8 0
Jlex OnekrpoauHamuka /Jlex/ JI1.1 0
JIa6 M3mepeHune cOpOTUBIICHUS U OTIPEICTICHHUE YIEIBHOTO COMPOTHUBICHUS 2 2 JI2.1 0
npoBoxHuKa. /J1ab/
IIp Onexrpoaunamuka. [ToctostaEsI Tok. 3akonsr OMa. K.I1.JI. ncrounnka 2 2 1.4 0
MOCTOSTHHOTO ToKa Penienue 3amau /T1p/
Cp Onexrpoaunamuka /Cp/ 2 4 0
Paznen | Pa3nen 4. Ji1eKTpOMarHeTu3m
Jlex MarnuTocratuka /JIex/ 2 2 J1.1 0




IIp MarnauTtocTtaTika. MarautHoe mojie. 3akoHsl Ammnepa, buo — Caapa — 2 2 1.4
Jlannaca u nosnHoro Toka. Cuia Jlopenna. J[BukeHue 3apspKeHHBIX
YacTHUI] B MAaTHUTHOM ToJie. Petnenwe 3amayq /I1p/

J1a6 Omnpenenenne rOPU30HTAILHON COCTABISAIONIEH MarHUTHOTO TIOJISt 3€MJIH. 2 2 JI2.1
HccnenoBanue MarHUTHOro mojst. /J1a6/

Cp MarnuTocratuxa /Cp/ 2 6

Jlex MarnuTHas naayknus. Teopema Maxkcsenna /JIex/ 2 4 J1.1

IIp MarnutHas nuaaykuus. Teopema Makcsenna. SIBienue 2 2 1.4

ANeKTpoMarHuTHol uHaykuu. CaMouHayKIus. VIHIYKTUBHOCTS.
OKCTPaTOKH 3aMBIKaHUSA U Pa3MbIKAHUSI IEKTPUUECKOH LIEIIH.
KonebarenbHbIH KOHTYp. DIeKTPOMarHUTHEIE KoebaHus Perenne

3amaq /Tlp/
Cp MarnutHas uaaykuus. Teopema Makcsenna /Cp/ 2
UKP Kontponbnas padota 3 /UKP/ 2 2 JI1.3

Pasnen | Paszmen 5. Onruka

Jlex @dusngeckas ontuka /JIex/ 2 6 J1.1
IIp @uzngeckast ontuka OCHOBHBIC 3aKOHBI T€OMETPHUYECKON ONTHKH. 2 4 JI1.4
Unrepdepenuns u nudpaxuus ceeta. [lonspusanus ceera Perenne
3amaq /TIp/
JIab OmnpenenerHue rIaBHOTO GOKYCHOTO paccTosHUS JIMH3. OrnperneneHue 2 6 J1.2

IoKa3aTeJel MPEeTIOMIICHHS JKUIKOCTEH ¢ TOMOIIBIO pedpakToMeTpa
A606e. OmpeneneHre ATUHBI BOJHBI U3Ty4EHHS J1a3epa IIpH MOMOIIT
TU(PPaKIMOHHON perieTky. /J1ab/

Cp Owusnueckas ontuka /Cp/ 2 10
Jlek Ksanrosas onrtuxa /JIex/ 2 2 J1.1
IIp KBanTOBas onTHka 3aKOHBI TEIIOBOTO H3IydeHUs U GoTodddekTa 2 2 JI1.4

Pemienwe 3amauq /Tlp/

Jla6 OmnpeneneHue TeMIepaTypbl pacKajJeHHOTO TeJla ONTUYECKUM 2 2 JI1.2
metoaoM. /J1ab/

Cp KganToBas ontuka /Cp/ 2 12 J1.2

HUKP Kontponbnas pabota 4 /MKP/ 2 2 J1.3

Paszmen | Pa3gen 6. AToMHas U iaepHas pusuka

Jlex Crpoenue aroma /JIex/ 2 2 JI1.1

IIp Crpoenue atoma KBaHTOBas Ipupo/a CBETA U BOJIHOBBIE CBOMCTBA 2 2 JI1.4
vyactul Perenne 3agay /I1p/

JIab I'pagynpoBka MOHOXpOMATOpa MO CNEKTPY UCIYCKaHHs aTOMOB PTYTH. 2 2 JI1.5

HccreoBanne CieKTPOB UCITYCKAHUSI BOAOPO/A U ONPEACICHNE
noctostHHOM Prunoepra /J1a6/

Cp Crpoenne aroma /Cp/ 2 4
Jlex SAnepuas ¢pusuka /Jex/ 2 2 JI1.1
IIp SAnepHas ¢u3nka 3aK0H paAHOaKTHBHOTO pacnaja. SIaepHbe peakuu 2 2 JI1.5
Pemienue 3agayq /IIp/
Cp Snepnas ¢puzuka /Cp/ 2 6 JI.5
UKP Kontponbnas padota 5 /MKP/ 2 2 JI.1J11.3

5. COJEP’KAHUE JUCLUIIIMHBI (MOAY.JIST)

Paznien 1. dusnueckre OCHOBBI KJIACCUUECKOH MEXaHUKU

Tema 1.1. Kunematuka

OrneMeHThl KUHEMaTHKH. Mozenu B MexaHuke. CucreMa otcueta. IlocTynarenbHoe ABHKEHUE TBEPIOTO Tena. TpaeKTopusl, AIHHA
MyTH, BEKTOp NepemetieHns. CKOpoCTh M YCKOPEHHE TOYKH KaK MPOU3BOIHBIE painyca-BeKTopa 1Mo BpeMeHu. HopmanbsHoe 1
TaHTeHIMaJIbHOE ycKopeHus. Kinaccudukanus BUIOB JBIKEHHS.

Tema 1.2. lunamuka

Tpw 3axona quHamuky HetoToHa. [TOHATHS Macchl ¥ CHITBL. BUBI CHIT B MEXaHHKE: TPEHUS, YIPYTOCTH U TATOTEHHS. VIMITyIIbC Tema.
Nwmnynbe cunbl. BHenHre 1 BHyTpEHHHE CHIIBI. 3aKOH COXPaHEHUS HMITYJIbCa MEXaHUIeCKOl cucteMsl. LlenTp Macc (LIeHTp
WHEPIH) MEXaHUYECKOM CUCTEMBI U 3aKOH €T0 JBMKEHHUS.

PaboTa MOCTOSHHOM M IepEMEHHOM CHITBL. BrIpaskeHre paOoThI CHIIBI Yepe3 KPUBOIMHEHHBIN HHTErpan. MONTHOCTh. DHEPTrHs KakK
YHUBEpCAJIbHAS Mepa Pa3TUIHBIX (POpM JBMKEHUS U B3auMoJieiicTBU. KuHeTndeckast JHepPTUsl MEXaHUIEeCKOW CUCTEMBL. 3aKOH
COXpaHEeHHsI MEXaHMYECKON SHEPTHH U €T0 CBI3b C OHOPOJHOCTHIO BpeMeHH. Y 1ap aOCONOTHO YIPYTUX U HEYIIPYTUX Tedl.
MoMeHT MHepIH TBEPAOTo Tena OTHOCUTENbHO ocH. [Ipumepsl ero Beruncnenus. Teopema Llteitnepa. MomeHT cuiibl. OCHOBHOE
YpaBHEHUE TUHAMUKHU BPAIIaTSILHOTO IBHYKSHUS TBEPIOTO TeJla OTHOCHTEIBHO HETIOABIYKHON OCH. 3aKOH COXpaHEHUSI MOMEHTA
WMITYJIBCA U €T0 CBSI3b C U30TPOITHOCTHIO MPOCTPAHCTRA.




3aK0H BCeMHUPHOTO TAroTeHus. [loTeHIanbpHast SHepris MaTepHaIbHON TOUKM BO BHEIITHEM CHJIOBOM IIOJIE U €€ CBSI3b C CHIIOH,
JEeHUCTBYIOIIEH HAa MATEPUANIbHYIO TOUKY. 3aKOH COXPaHEHHs MEXaHUUYECKOH SHEPIHHU U €ro CBsI3b C OAHOPOAHOCTBIO BPEMEHH.
JlaBneHue B )KUAKOCTH U rasze. EquHuns! usmepenus aasieHus. 3akonsl [lackans u Apxumena. TeueHne uaeanbHON XKUIKOCTH.
YpaBHeHMEe Hepa3pbIBHOCTU. Y paBHeHUe bepHyiu u ciencrsus us Hero. Tedenue Ba3koi sxuaxoctd. @opmynsl HetoTona u
Croxca. KoadduueHT BI3KOCTH U METO/BI €r0 ONpeAeIeHHUS.

Tema 1.3. Mexannueckue konebaHHs 1 BOTHBI

T'apmoHmdeckue Kone0aHus 1 UX XapakTepucTHKH. JJuddepeHnnansHoe ypaBHEHHE TapMOHHUECKUX Konebauwmii. [IpyXxnHHBIH,
(u3nueckuii 1 MaTeMaTUIECKUI MasTHUKY. DHEPrusi rapMOHUYeCKuX Koiebanuil. CloxeHne rapMOHHUECKUX KOoJeOaHUil OMHOTO
HalpaBJIeHHs U OJUHAKOBOH 4acToThl. bueHue.

Cro)xeHHs B3aNMHO MTEPICHINKYISIPHBIX Koebannit. @urypsl Jlnccaxy. 3aTyxaronye 1 BEIHYK/ICHHBIE KoieOaHus. PesoHaHc.
BosHOBBIE Tponecchl. MexaHu3M 00pa30BaHUS MEXaHHIECKUX BOJIH B YIPYroi cpene. IIpomgonsHbIe U MoepeyHble BOTHBL
YpaBHeHue 110ckoi Oeryiieil BoaHbI. [[JinHa BOJHBI M BOJIHOBOE YHCIIO.

Pa3pmen 2. MonekynspHas Gpu3nka 1 TepMOJHMHAMHKA

Tema 2.1. MonexynsapHO-KHHETUIECKast TEOpHUs

OmnbITHBIE 3aKOHBI UCANBHBIX ra3oB. YpaBHeHue Knaneiipona-MenaeneeBa. OcHoBHOe ypaBHeHHe MKT uaeanpHbIX rasos.
CpenHssi KHHETHYIecKasi SHePTHst MOJIEKYI. MoJeKyIsIpHO-KHHETHIECKOe TOJIKOBaHNE a0COIIOTHOH TeMITepaTypHl.

OneMeHTHI cTaTUCTHYECKOl (hu3uky. 3akoH MakcBena A pacipeieNICHNs MOJICKYIT HAEAIbHOTO ra3a 0 CKOPOCTSIM.
Bapomerpuueckas dopmyna. 3akoH bonbliMaHa 1 pacnipeeeHus YacTHI] BO BHEIITHEM NTOTEHIMAIbHOM Hone. CpegHee yuciao
CTOJIKHOBEHHIT ¥ CpeIHSAS JUIMHA CBOOOJHOTO MTPOOEra MOJIEKyII.

OmsrtHOe 0o6ocHOBarMe MKT. [Tnddy3us, TeIronpoBogHOCTS U BHYTpeHHee TpeHue. 3akoHbl Puka, Pypre n HeioToHa.

Tema 2.2. TepmoanHamuKa

Buytpennsist sHeprus. Uuncno creneneil cBo60bl MoseKyll. 3aKOH paBHOMEPHOT'O PaclpeeleHus] SHEPTHHU 110 CTETEHSIM CBOOOIBI.
ITepBoe Havaso TepMonuHaMHKH. PaboTa rasa nmpu n3MeHeHHH ero o0beMa. TermIoeMKoCcTs MaKpocHcTeMbl. MossipHas
TEIUIOEMKOCTb. 3aBUCHUMOCTb TEIJIOEMKOCTY MJEAIBHOIO ra3a oT Buja mpouecca. [IpuMenenne nepBoro Hayana TEPMOAUHAMUKH K
u3onpoueccaM. AnuabaTHbli mponecc. Ypasuenue [lyaccona.

Kpyrossie nporeccel. O6patumble 1 HeoOpaTtuMsble mpouecchl. Lukin KapHo n ero k... muis naeansHoro rasa. Bropoe Hagano
TepMoarHAMUKH. [loHATHE 00 SHTpONNH, €€ CTATHCTHYECKOE TOIKOBAHHE.

Cuutbl ¥ MOTEHIUATBHAS YHEPTHs MEKMOJIEKYIIIPHOTO B3auMoAeHcTBUL. D PeKTHBHBIN TuaMeTp MoIeKy. YpaBHeHue BaH-nep-
Baanbca. ®azosbie nepexons! 1 1 2 pona. Kpurnueckoe cocrosiHue. Tpoiinas Touka. OCOOCHHOCTH TBEPJOTO M XKUJIKOTO COCTOSHHI
BeecTBa. [loBepxHocTHOE HaTsbKkeHUe. CMauuBaHue. KanwisipHble sIBICHUS.

Pazgen 3. DnexTpuuecTBo

Tewma 3.1. DaexTpocraTrka

3akon Kynmona. HanpskeHHOCTE M CHIIOBBIE JIMHUH HANPSHKEHHOCTH DJIEKTPUYECKOTO 1Mo, [IpHHINIT Cymiepo3nimm
JJeKTpuueckux nonei. IIpuMep pacuera HaNPsKEHHOCTH I10JIs, CO31aBaeMOM cucTeMoi 3apsoB. IIoTok BekTopa HalpsSKEHHOCTU
anexTpuueckoro nonsa. Teopema Octporpaackoro-I'aycca

PaGoTa cHI1 3IIeKTPHUECKOTO0 MO O TTepeMENIeHHIo 3apsaa. L{npkyiamus BeKTopa HanpspKeHHOCTH. [loTeHInanbHbIH XapakTep
3JIEKTPOCTATHYECKOTO MO, [ToTeHnma 31eKTpUYecKoro mojst. DKBUIIOTCHIINATIBHBIC TOBEPXHOCTH. CBSA3b MOTEHIHATIA C
HAIpPSHKEHHOCTHIO MOJIS. DNEeKTPUUecKoe Moje B JUIIEeKTpUKax. THIIbI AUIEKTPUKOB. Busl nonspusanuu. BexTop nonspusanuu.
ITpoBOTHMKH B ANIEKTPOCTATHUECKOM MOJE. DIEKTPOEMKOCTh MPpoBoaHKNKA. KonaeHncarops! u ux Buabl. @opmysa miIockoro
KoHJeHcaTopa. CIiocoObI CoeTMHEHH KOHAEHCATOPOB B 0aTapero. DHEPTUs IEKTPOCTATHIECKOro moist. O0bEMHAS IIIOTHOCTh
SHEpTUH.

Tema 3.2. DnexTpoarHaMUKa

ITocrosiHHBIN 3neKTpUYecKuil TOK. Buasl Hocutene 3apsa B pa3nuuHblx cpenax. Cuia Toka. Bexrop miotHoctu Toka. 9J1C
HCTOYHMKA TOKa. 3akoH OMa IS y9acTKa U MoaHOH reru. COMpoTHBIICHHE W IIPOBOUMOCTS POBOIHUKOB, X TEMIIEpaTypHas
3aBHCUMOCTb. Pacuer conpoTuBiIeHUH IPHU pa3aMuHbIX BUAAX COCTUHEHHUN.

Pabota 1 MOIHOCTE 3s1eKTpHUecKkoro Toka. 3akoH [xoyns-Jlenna. [IpaBuna Kupxroda n npumeHenne ux k pacuery
Pa3BeTBIEHHBIX LIETEH.

Paznen 4. DnexkTpoMarHeTusm

Tewma 4.1 Maraurocraruka

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

Cutbl B3aNMOJEUCTBHUS MapaIeIbHBIX TOKOB. 3aKOHBI AMIepa. JBrkeHHe 3apsDKeHHBIX JaCTHI] B MATHUTHOM mHone. Cuna
Jlopenna. [upkynsiuust Bekropa H u B. 3akoH nosgHoro Toka. MarHuTHOE 1oJie cojieHou 1a M Topouaa. [1oTok BeKTOpa MarHUTHOM
unaykuuu. Teopema I'aycca ans nosis B. Ilotok Bekropa B uepes cosnenounn.

Tema 4.2. MarautHas naaykuus. Teopema Makcseiia

Pabota o nepemMenieHnIo NPOBOAHUKA U KOHTYPa C TOKOM B MAarHUTHOM IoJie. DJEeKTPOMAarHuTHas MHIyKIMs. 3akoH Dapanesd u
€ro BBIBO/J] U3 3aKOHA coxpaHeHus sHepruu. Ilpasuno Jlenna. fIsnenune camonHaykiuu. MHIykTHBHOCTB KOHTYpa. DJ1C
caMOuHAyKIuU. B3auMHas MHAyKIUS.

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

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.




OnexTpoMarHuTHBIE KoneOanus. ['apMOHUUEcKHe, 3aTyXaolHe U BRIHYKIeHHbIe Koiebanus. [lonaTue o pe3oHaHce.
OneKkTpoMarHUTHBIE BOJIHBI U UX cBoiicTBa. I1Ikana aneKTpOMAarHUTHBIX BOJIH.

Pa3pmen 5. Ontuka

Tema 5.1. ®usndeckas ONTHKA

OCHOBHBIE 3aKOHBI T€OMETPUYECKOH ONTUKH. AOCONIOTHBII U OTHOCUTENBHBIN MOKa3aTesu npenomieHus. Mx ¢usudeckuii cmbici.
SIBneHue MOTHOTO BHyTpeHHeTo oTpaxkerus. CBeToBosl. Chepudueckue 3epkana. @opmyna 3epkana. [loctpoeHne H300paskeHMH.
Tonxkue nmun3bl. @opmyna nuH3bL [TocTpoeHne H300paxKeHHH.

BonHoBas 3neKTpoMarHuTHas pupoja cBeTa. KorepeHTHOCTh 1 MOHOXPOMATHYHOCTh CBETOBBIX BOJIH. Bpems u anvHa
korepeHTHOCTH. [IpocTpancTBeHHAs KorepeHTHOCTE. VIHTepdhepernus ceeta. Merons! HabmroneHns naTepdepeHnny ceera. Pacyer
unTepepernun B onbite FOHTra. MHTepdepeHnrs cBeTa B TOHKUX IICHKaX. [10I0CH paBHOW TONIMMHEI X PaBHOTO HAKIOHA.
Konbua Hetorona. [Ipumenenne uuTeppepeHIny B HAyKe U TEXHUKE.

Judpaxius ceta. [punimn Nolirenca-®Openens. Metoz 300 @penens. Judpakuus Openens Ha KPyriioM OTBEPCTHH U TUCKE.
Judpakiust Ha mpocTpaHcTBeHHOH pentetke. @opmyna Bynbsga-bparra. Pertrenorpadudeckoe nccinegoBanne CTpyKTyph
kpuctamioB. [TonsTre o ronorpaduu.

IMonapusanus ceera. EcTecTBeHHbIH U MoIsipu30BaHHbIN cBeT. 3akoH Mamtoca. [lomsipusanust cBeTa Npy OTPaKEHUU U
IIPEJIOMJIEHUM Ha IPpaHulle ABYX AUAJIEKTPUKOB. 3akoH bprocrepa. [IBoitHoe mydenpenomnenue. Ilpuzma Hukonsd. Iongapouns! u
HOJAPHU3AIOHHBIC TPU3MBIL.

HckyccTBeHHas ontudeckas aHuzotponus. Iddextsl Keppa u @apanes. OnTuuecky akTUBHBIE BelecTBa. [ucnepcus cera.
DJIeMeHTBI JIEKTPOHHOM TeOpHH aucnepcuu ceera. [lornomenue (adbcopOius) ceera. 3akoH Byrepa.

Tema 5.2. KBanrtoBas ontuka

TemnoBoe U3TydeHHE U €r0 XapaKTepUCTUKH. AGCONOTHO YepHOoe Teno. 3akoH Kupxroda. 3axon Credana - bonbimana.
Pacnipenenenune sHepruu B CieKTpe abCOIIOTHO YEPHOTo Teila. 3akoH cMmereHns Buna. ®opmyna Penes-/xuHca.

SIenenue dpororddexra. BHemHmit hororddekt u ero 3akonsl. PoTOHBI. YpaBHeHHe DWHIITEHHA 11 BHEITHET0 (hoTodddeKTa.
Macca n ummynsc ¢ortoHa. J{aBnerne cBera. OnbiTel JleOenena. Jlazeps!, mpuHINN EHCTBUS, YCTPOICTBO U IPUMEHEHHE.

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. JInneiuarelii criektp aroma Bojgopoia. OCHOBHBIE CEPUH CIIEKTPAIIbHBIX JIMHUH.

Bouna JIyn ne Bpoiisst. OnbITHOE 000CHOBaHUE KOPITYCKYIISPHO-BOJHOBOTO Jyaji3Ma CBOWCTB BeniecTBa. COOTHOIICHUS
HeompeseneHHocTel ['elizeHOepra kak MposiBICHHE KOPITYCKYIIPHO-BOITHOBOTO Jyalli3Ma CBOICTB MaTepru. BonHoBas GyHKIMS 1
€e CTaTUCTUYECKHUM cMbIcil. YpaBHeHue Llpéaunrepa 1uist cTaiuOHapHBIX COCTOSHUM.

IMoctynaret bopa. BopoBckas Teopust aToma BOJOPOIa U BOJOPOAOIIOT00HOTO HOHA. ATOM BOJOPO/a B KBAHTOBOI MEXaHHUKE.
KsanToBble uncna. CiuH 3nekTpoHa. CiHOBOE KBaHTOBOE uncio. [Ipunnuun ITaynu. Pacnpenenenue 31€KTPOHOB IO COCTOSHUSM.
Tema 6.2. SAnepras puzuka

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

B3anmoneiicTBue HyKJIIOHOB U IOHATHE O CBOMCTBAX M MPUPOAE AepHbIX cuil. Monenu aapa. PannoakTuBHOE M3Iy4eHUE U €ro
BHUJIBL. 3aKOH PaJHOaKTUBHOTO paciiafa. 3aKOHOMEPHOCTH U IIPOMCXOKACHHE anb(a, Oera - 1 raMMa-H3JIydeHUs] aTOMHBIX sep.
TlonsiTHE O SIAEPHBIX peakuUAX U UX OCHOBHBIX TUMAaX. MIcKyccTBeHHas pauoakTUBHOCTh. [lenenue Tsokensix saep. Lemnas
peaxuus genenus. [lonstue o siaepHOi sHepreTHke. Peakuys cuHTe3a aTOMHBIX siep. [IpobieMa ynpaBiasieMbIX TEPMOSIEPHBIX
peakiuii. DeMeHTapHbIe YacTHIBL. VX Kiaccudukanus.

6. POHJ ONEHOYHBIX CPEJICTB

6.1. Hepeqeﬂb BHU/I0B OLICHOYHBIX CPEACTB

Brimonnaenue v 3amuTa 1a00paTopHBIX padoT
BeInonHeHHe caMOCTOSTENBHBIX PadoT

3auer

OKk3aMeH

6.2. Tembl NHCBMEHHBIX padoT

He npexycMoTpeHo y4eOHBIM TIIAHOM

6.3. KoHTpoJIbHBIC BONIPOCHI H 32/IaHUSA

VK-1: CriocobGeH ocymecTBISITh TOUCK, KpUTHYECKHIA aHAJIN3 U CUHTE3 HHPOPMAITUH, IPUMEHSATh CHCTEMHBIH TTOIXO0JT IS
peleHns MOCTaBIeHHBIX 33124

1 cemectp

OTKpBITBIC BOTIPOCHI

Bonpoc Nel

TToyeMy cKOpOCTh MaCHHUS TN B BAKyYyME HE 3aBUCHT OT UX Macchl? ONUIINTE, KaKKe CHIIbI ICHCTBYIOT Ha TEJO, KOTa OHO MajaeT,
Y KaK 3TH CHJIbI BIUSIOT HA YCKOPEHHUE Tea.

OtBet: CKOpOCTh TaJIeHHs TeJl B BAKYYME HE 3aBUCHT OT X MacChl OJlaroiapsi 3aKoHy BceMupHOro taroteHus HptotoHa. CoriacHo
9TOMY 3aKOHY, CHJIa TSHKECTH JEHCTBYET Ha BCE TeJla OIMHAKOBO, MPOIMOPLMOHANBHO UX Macce. OJTHaKO, TOCKOJBKY Macca TaKkKe
oIpeessieT UHEPTHOCTh Telia (COMPOTHBIICHHE H3MEHCHUIO CKOPOCTH), YCKOPEHHE, KOTOPOE HCIBITHIBACT TEJI0, OKa3bIBACTCS




MOCTOSIHHBIM W HE 3aBHCSIIUM OT Macchl. OCHOBHBIC CHIIBI, JCUCTBYIOIINE HA MAAIONICE TEI0, — 3TO CHJIA TSIKECTH U
COIPOTHUBIICHUE CPeabl (B CIIydae OTCYTCTBHS CpPEllbl, KaK B BakyyMme). B BakyyMe cONpOTHBIICHHE OTCYTCTBYET, U CMHCTBEHHBIM
(hakTOpOM OCTaeTCs TpaBUTAIHS, KOTOPas YCKOPSIET BCE TeJla OTMHAKOBO.

Bonpoc Ne2

OO0bsicHUTE, TOYEMY BO3J[yX B KOMHATE UMEET IIOCTOSHHYIO TEMIIEpaTypy, XOTs TEMIIEpaTypa CTEH KOMHATBI MOXKET MEHAThCA. UTo
IIPOMCXOJUT C SHEPrUel MOJEKyl Bo3ayxa?

Ortset: Temneparypa Bo3gyxa B KOMHATe HOAEPIKUBACTCSA IIOCTOSHHOM Oiarofapst mpoueccy TeIuonepeiayn MexIy BO3LyXOM H
creHamu. Korjja CTeHbI HarpeBatoTCsl N OXJIaXKIA0TCsI, OHU MIEPEAI0T TEILIO BO3/LYXY, KOTOPBIH, B CBOIO OYEpe/ib, pactpeersieT
3Ty SHEPTHIO CPeld CBOMX MoueKyd. OIHaKO H3-3a 00IBIIOro 00beMa BO3LyXa U €ro CIIOCOOHOCTH MEPEMEIINBATLCS, U3MEHEHHS
TEMIICPATYPBI CTCH HEC TPUBOAAT K 3HAYUTEIIbHBIM U3MCHCHUAM TEMIIEPATYPHI BO3yXa B LICJIOM. BHCPFI/IH MOJICKYJT BO31yXa
nepepacpesiessieTcss TakKuM 00pa3oM, 4TO CpeiHss KHHETHUECKas SHEPTUs MOJIEKY.I (KOTopasi ONpezieNsieT TeMIIepaTypy) ocrtaercs
NPaKTHYECKH HEN3MEHHOM.

3aKphIThIe BONPOCHI C OJHUM NIPABUIILHBIM OTBETOM

Bormpoc Ne3

Kaxoii 3aKk0H OITHUCHIBAaeT B3aNMOJICHCTBHE JIBYX TeJI, HAXOAIINXCS O AeHCTBHEM CHIIBI TSDKECTH?
a) 3akoH Apxumena

b) 3akon Oma

¢) 3akoH ['yka

d) 3axoH BCeMHPHOTO TATOTECHHSA

IIpaBunbHbNA 0TBeT: d) 3aKOH BCEMHPHOT'O TSATOTEHUS

Bompoc Ned

Kakoe ycTpoiicTBO UCIONB3yeTCs A7l U3MEPEHUS CUJIBI TOKA B AJIEKTPUYECKOH Lenu?
a) AMnepmerp

b) BoneT™meTp

c) Ommerp

d) 'anmpBaHOMETD

[IpaBuibHBIi OTBET: a) AMIIEpMETp

3aKpHITHIE BOMPOCH C HECKOJIIBKIMH TIPABIIIEHBIMHA OTBETaMH

Bompoc Ne5

Kakwue 13 nmepeuncieHHbIX (pakTOpPOB BIHAIOT HAa COCTOSHHE BEIIECTBa (ra3000pa3Hoe, KHUIKOE, TBepaoe)?
a) Temmeparypa

b) daBnenue

¢) O6beMm

d) Monsprast macca

¢) Cuia MpUTSDKEHUS MEXIY MOJIEKYIaMH

f) Xumuueckuii cocrtaB

[TpaBuibHBIC OTBETHL: a, b, €

Bompoc Ne6

Kakune nprOops! HCIIOIB3YIOTCS VISt H3MEPEHHUS JICKTPUIECKUX BEITNYUH?
a) AMnepmeTp

b) BoasTmerp

¢) Tepmometp

d) Manometp

e) Ommerp

f) Bapomertp

I[TpaBuibHBIC OTBETHL: a, b, €

Bompockl Ha ycTaHOBJIEHHE TTOCIIEA0BATEIBHOCTH

Bomnpoc Ne7

Y cTaHOBHTE MPAaBUJIBHYIO MOCICI0BATEILHOCTD ITAOB JBHXKECHHS TeJa, OpPOIIEHHOTO BEPTUKAIBHO BBEPX.
Teno mocTUraeT MakCUMAaabHON BBICOTHI.

Teno HauWHAET ABUIKEHUE BBEPX.

Teno ABMWKETCS BBEPX C 3aMEIJICHHEM.

Teno HauynHaeT majgaTh BHU3.

Teno Bo3BpamiaeTcst B UCXOIHYIO TOUKY.

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

NI

Bompoc Ne8

YcraHOBHTE NPAaBIIIBHYIO TIOCIEI0BATENBHOCTD IPOLECCOB, MPOHCXOAAIINX IPH paboTe TpaHChOpMaTOpa.
1. MarauTHbIN IOTOK U3MEHSAETCS.

2 Bropudnas 00MOTKa TeHepHpYeT HIEKTPHIESCKUH TOK.

3. BropudHas 00MOTKa HOTy9aeT NMepeMEeHHbBIH TOK.

4 Bo Bropuunoii o0MoTke BozHukaeT D]IC.




5. ITepemeHHBIH TOK MOJaeTCA B MEPBUYHYIO OOMOTKY.
[IpaBunbHas ocnenoBaTeNIbHOCTh: S > 1 -4 —2 — 3

Bomnpocs! Ha ycTaHOBIIEHHE COOTBETCTBUS

Bompoc Ne9

YCcTaHOBHUTE COOTBETCTBHE MEXY (PU3MUECKIMH BENMYNHAMH U UX ONIPEIeTICHUSIMH.
duzndeckast BEITHIHHA Omnpenenenue

a) Nmmynsc 1) IIpousBeneHue Macchl Ha YCKOpPEHUE

b) Cuna 2) BenmuuHa, XapakTepHu3yromas 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 BEIMIMHAMH U HX AWHHUIIAMU H3MepeHHs1 B MeXTyHapOIHON CHCTEME eANHHIT
(cn.

dusnyeckas BeIUYUHA Enununa uszmepeHus

a) DIEeKTPUYECKHA 3apsi 1) Kynon

b) HanpspkeHHOCTS 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 n300parkeHue npeaMeTa. Kakue mapaMeTpsl JIMH3BI OMPEICIISIOT
Ka4yecTBO N300pakeHHs1?

OrtgeT: JIuH3a paboTaeT HAa OCHOBE MPEJIOMIICHHUS cBeTa. Kora cBeT mpoXOoAuT Yepes JIUH3Y, OH H3MEHSET HAIIPaBICHUE CBOETO
pachpocTpaHeHHs U3-3a Pa3HHUIBI CKOPOCTEH CBETa B BO3AYXE U MaTEepHaJIe JIMH3EL. DTO MO3BOJIACT JIMH3E COOMPATh MITH PacCeUBaTh
nyqu cBeta, GopMupys nzodpaxenue npenmera. OCHOBHBIMU TTapaMeTPaMH JIMH3BI, OMPEACIIIONIMMHI KaueCTBO N300pasKeHs,
SBISIIOTCA €€ POKYCHOE pacCcTOsIHKE, TOKa3aTelb MPETOMIICHHUS MaTepraa 1 quaMeTp. Yem MeHble GOKyCHOE pacCTOSIHUE, TEM
CHJIbHEE JIMH3a COOMpaeT CBETOBBIC JIy4H, cOo3/1aBast 4YETKOe n3o0paxeHue. [lokazaTens npeloMIICHHS BIUSCT Ha YO OTKIOHCHUS
Jyded, a OOJIBIION qUaMeTp YMEHbIIACT HCKAKCHHS U YBEITMUUBACT SIPKOCTh N300paXKeHNSI.

Bonpoc Ne2

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

Otset: Mogens aroMa bopa npeznomnaraer, 94To 3JI€KTPOHBI BPAIIIAIOTCSI BOKPYT sApa IO CTAI[IOHAPHBIM OpOUTaM, HaXOIICh Ha
(DUKCUPOBAHHBIX SHEPTETHUECCKUX YPOBHSIX. [lepexo/] 27IeKTPOHOB MEXIY STUMU YPOBHIMHU COMPOBOXKIACTCS U3ITYICHUEM HITH
TMOTJIOIICHUEM KBAHTOB CBETA, HaCTOTA KOTOPBIX OMPCACIIACTCSA Pa3HOCTbIO BHGPFPIP‘I ypOBHeﬁ. 3Ta MOJECJIb YCIICITHO 06'B$ICHSICT
JIMHEHYATHIN CIIEKTP BOJOPOAA, IPEACKA3bIBasl TOYHBIC YaCTOTHI H3IydaeMbIX (hoToHOB. OHAKO OHA OrpaHWYCHA JIUIIH HPOCTHIMH
aTOMaMH U HE YYUTHIBAET KBAHTOBO-MeXaHUUECKUe (P (PEKThI, TaKHE KaK CIIHH 3JEKTPOHA U HEONPEAENEHHOCTD TOI0KEHUSI.

3aKpHIThIE BOINPOCHI C OJTHAM IIPABMIIEHBIM OTBETOM

Bomnpoc Ne3

Kakast U3 nepe4ncieHHbIX JIMH3 001a1aeT CIIOCOOHOCTBIO COOMPATh MapauIe/IbHBIC JIyYH CBETa B OAHON TOUKe?
a) PacceuBaromnias nuH3a

b) Cobuparomast mruH3a

¢) [IBosIKO-BOTHYTasl JIMH3a

d) ITnocko-BorHyTas auH3a

[TpaBunbHeIi 0TBeT: b) Coduparomiast TUH3a

Bompoc Ned4

Kakoii anement [lepuonuyeckoii CUCTEMBbl IMEET HAUMEHBIINN aTOMHBII HOMEp?
a) Bomopon

b) Tenuii




¢) JIutuit
d) Yrepon
[TpaBunbHsI 0TBET: a) Bogopon

3aKpbIThIE BOIPOCH! C HECKOJIBKIMH NPABUIIBHBIMUA OTBETAMU

Bompoc Ne5

Kaxkue u3 mepeuncieHHBIX SBICHUH OTHOCATCSA K ONTHYECKIM 3 dexTam?
a) MuaTepdepentus

b) ucdysus

¢) Pedppakius

d) Pe3zonanc

e) ducnepcus

f) KonBekius

IIpaBunbHbBIE OTBETHL: a, C, €

Bompoc Ne6

Kaxwue 371eMeHTHI BXOAT B COCTaB s/ipa aToMa?
a) IIporons!

b) Heiitponsr

¢) DIIEeKTPOHBI

d) ITo3urpons

€) AHTUIIPOTOHBI

[TpaBuItbHBIC OTBETHL: a, b

BOHpOCBI Ha YCTAaHOBJICHUC MOCIIEAOBATCILHOCTH

Bompoc No7

YcTaHOBHTE MPaBIIIBHYIO MTOCIIEIOBATENBHOCTD MPOXOXKICHISI CBETA Yepe3 COOUPAIOIIYIO THH3Y.
1. CBeTOBbIEC JIy4u CXOIATCS B (OKyce Mocie MPOXOKIACHUS uepe3 JHUH3Y.

2. [TapannensHble CBETOBbIE Jy4d HONAJAIOT HA MOBEPXHOCTD JIMH3BL.

3. [Tociie mpenoMieHus! B TMH3€ CBETOBBIC JTyYH HAYWHAIOT CXOAUTHCS.

4. JIydn nepecekaroT INIaBHYIO ONTHYECKYK OCb JIMH3BL.

IIpaBusbHas OCHENOBATENBHOCTD: 2 — 3 — 4 — 1

Bompoc Ne8

YcTaHOBHTE MIPAaBUIIBHYIO TOCIIEI0BATEIBHOCTD COOBITUIH, TPOUCXOISIINX IPU PaJHOaKTUBHOM pacHaje anbgha-4acTUIeH.
L. OO6pa3syercss HOBBIH 3JIEMEHT C MEHBIIUM aTOMHBIM HOMEPOM.

2. SAnpo ucmyckaeT anb(a-4acTuiry.

3. UYucao NpOTOHOB yMEHBIIAETCS Ha 2.

4. Uucao HEHTPOHOB yMEHbILAETCS Ha 2.

[IpaBuiibHasI TOCIEAOBATENBHOCTD: 2 — 3 — 4 — 1

BOHpOCLI Ha YCTAHOBJICHHUC COOTBECTCTBUA

Bonpoc Ne9

YcTaHOBHTE COOTBETCTBUE MEXKITYy ONTHUECKIMH SIBICHUSIMHA U UX OTIHCAHHSIMH.

OnTuyeckoe siBICHHUE Onucanue

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

b) [penomeHne 2) Bo3BpalieHue cBETOBOTO Jyda 00paTHO B Cpely IpU BCTpede C TPaHUIEH pasnena cpes
¢) Audpaxmust 3) Paznoxenue 0eoro cBera Ha IBETa CIEKTpPa

d) ducnepcus 4) OTKIIOHEHHE CBETOBBIX BOJH IIPH HMPOXOXKICHUH Yepe3 Y3KYIO IIEeNb HIH OTBEPCTHE
[IpaBunbHOE COOTBETCTBUE:

a) — 2)

b) — 1)

c)—4)

d)— 3)

Bormpoc Nel0

YcTaHOBHTE COOTBETCTBHE MEX]y YACTUILIAMH, BXOAIIUMH B COCTaB aTOMa, U UX CBOMCTBAMH.
Yactuma CBoNCTBO

a) DJIeKTpoH 1) IonoxuTENbHBIN 3apss

b) [Ipoton 2) OtpunarenabHbIi 3apsij

¢) Hetitpon 3) HeiirpansHslit 3apsn

d) ITo3urpon 4) Nmeer maccy, O6IM3KyI0 K Macce 3JIEKTPOHA, HO HOJIOKHTENIBHBIA 3apsn
ITpaBuIIbHOE COOTBETCTBHE:!

2) —2)

b)—1)

¢) —3)




d)—4)

OIIK-1: Criocoben pemats 3a1a49u MpodeCcCHOHATBHON eI TETPHOCTH Ha OCHOBE UCIIOJIb30BAHUS TCOPETHUSCKUX M MMPAKTHICCKUX
OCHOB €CTECTBEHHBIX M TEXHUYECKUX HAYK, 8 TAK)KE MaTEMAaTHIEeCKOTO armnapaTa

1 cemectp

OTKpBITHIE BOIIPOCHI

Bonpoc Nel

Omnummre, Kak MEHsIeTCs INIOTHOCTH I'a3a NPY U3MEHEHUN TeMIepaTyphl U naBieHus. Kakue ¢pusnueckue cBoiicTBa raza
OIIPENIEISIIOT €0 MOBEACHHE B 3THX YCIOBHSX?

Ortsert: [Ipu yBenuueHnN TeMIIEpaTypsl ra3 pacmupseTcs, YT0 IPUBOANUT K YMEHBIICHHIO €T0 IIOTHOCTH. [Ipy noBBIIIeHHN
JaBJICHUA T'a3 C)KUMACTCA, YBEINYNBAs CBOIO MJIOTHOCTD. OCHOBHBIE CBOMCTBa Trasa, KOTOpbIC OIIPEACIAIOT €ro IMOBCACHUE,
BKJIIOYAIOT CPEAHIO0 KHHETHUECKYIO SHEPTUIO MOJICKYII (TEMIIepaTypa) M CHILy MEXMOJIEKYJISIPHOTO B3aUMOJICHCTBYS (JJaBJICHNUE).
Bonpoc Ne2

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

Ortsert: Hakiton KOpIryCa CyaHa BHYTPb ITIOBOPOTA BbI3BAH ﬂeﬁCTBHCM HCHTPOCTPCMUTECIIbHBIX CUJI, BOBHUKAIOIHNX ITPHU ABUKCHUHN
10 KpUBOJIMHEHHOM Tpaekropuu. Korzna cyHO IOBOpauuBaeT, LIEHTPOCTPEMUTEIIbHASL CUJIA TSIHET €ro K LEHTPY [I0BOPOTA,
3aCTaBIIsisl KOPIYC HAKJIOHATHCS BHYTPb. DTOT HAKJIOH KOMIIEHCUPYETCSl CUJIaMHU TUIaBYYeCTH, ACHCTBYIOIMMH CHHU3Y BBEPX,
KOTOPBIE CTPEMSTCS] BEPHYTH CYJHO B BEPTUKAIBHOE MOJIOKEHHE. Y CTOHYNBOCTD Cy/IHA 3aBUCUT OT COOTHOLIECHHS 3THX CHIL: YeM
CHIIbHEE HAKIIOH, TeM OOJIBIIIE BEPOSITHOCTD IOTEPH YCTOWYNBOCTH. BaXHBIMHU (pakTOpamu, BIUSIOMIMME Ha YCTOHIHBOCTB,
ABJIAIOTCS BBICOTA IIEHTpa Macc CyJHa, popMa KopIryca U pacipeaeieHue rpys3a.

3aKphIThIE BONPOCHI C OJTHUM TIPABIIIEHBIM OTBETOM

Bonpoc Ne3

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

b) 3akon 'yka

¢) 3akon Oma

d) 3akon boitna-MapuoTta

IMpaBubHEIT oTBeT: b) 3akoH ['yka

Bonpoc Ne4

Kaxoe ycTpoiicTBO peodpa3yeT MeXaHHIEeCKYI0 SHEPTHIO B 3JEKTPUICCKYIO?
a) JlnHamo-MarmmHa

b) Tparcdopmarop

¢) AKKyMyJsiTOp

d) Korgencarop

IIpaBusbHEIA OTBET: a) JJMHAMO-ManInHa

3aKpLITLIe BOITPOCHI C HECKOJIbKMMU MTPAaBUJIbHBIMU OTBECTaAMHU

Bonpoc Ne5

Kakue n3 nepeynciieHHbIX CBOMCTB XapaKTepHbI A1 (eppoOMarHUTHEIX MaTepHalloB?
a) BeIcokasi 311eKTponpoBOIUMOCTb

b) CriocoOHOCTH COXPaHATH OCTATOYHYI0 HAMAarHUIEHHOCTh

¢) Huskas MaruuTHas mpoOHMIIAEMOCTh

d) Hanmuuue moMeHOB

IIpaBunbsHbIE OTBETHL: b, d

Bompoc Ne6

Kakune BemMYMHBI SBISIOTCS OCHOBHBIMH ITapaMETPaMU COCTOSIHHUS TEPMOANHAMUYECKOH CHCTEMBI?
a) Temmieparypa

b) O6bem

¢) Maccogas noss

d) laBnenue

e) CkopocTb

IIpaBusbHBIE OTBETHL: a, b, d

BOHpOCBI Ha YCTAaHOBJICHUC ITOCJICA0OBATCIBHOCTH

Bomnpoc Ne7

YcTaHOBHTE PaBUIIBLHYIO OCIIE0BATEIBHOCT CTAANI ABMKEHUS TeNa, OPOIIEHHOTO TOPU30HTANIBHO C HEKOTOPOH HauaJIbHON
CKOPOCTBIO.

1. Teno ABUKETCS PaBHOMEPHO BJOJb FOPU30HTAIBHON OCH.

2. Teno HauMHAeT ABUTaThCA MOA AEHCTBHEM CUIIBI TSXKECTH.

3. Teno AOCTUIIIO MOBEPXHOCTH 3EMIIH.

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

IIpaBusbHas nocnenoBaTenbHOCTh: | -4 — 2 — 3




Bormpoc Ne8

YcTaHOBHTE MTOCIEAOBATENFHOCTE ISHCTBHI IPH M3MEPEHNH 3JICKTPHIECKOT0 COPOTHBICHHUS PE3UCTOPa METOIOM aMIIepMeTpa 1
BOJBTMETPA.

IMoAKTIOYNTH UCTOYHUK MUTAHUS.

W3MepuTh HanpspKeHHE Ha PE3UCTOPE.

IMoaxIounTh pe3nUCTOp MOCIEAOBATENHHO C aMIIEPMETPOM H BOJIBTMETPOM.

W3meputs cuity TOKa B IICIH.

Paccunrarh conpoTHBieHHE 110 3aKOHY OMa.

HpaBHnLHas{ II0CJIEI0BATENBHOCTE: | =3 -4 —2 — 5

DA e~

Bonpocsl Ha yCTaHOBIEHHE 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 3apsn 4 Q
IIpaBunbHOE COOTBETCTBUE:

a)—1)

b) — 2)

c)—3)

d)—4)

Bompoc Nel0

YCcTaHOBHTE COOTBETCTBHE MEXIY (PU3NIECKIMH SBICHUSIMH U YCTPOWCTBAMH, HCIOIB3YIOIINMHE 3TH SIBICHU.
PusnyecKkoe sBICHHUE VYerpoiicTBo

a) DIeKTpOMarHUTHAsE UHYKIIHS 1) TpanchopmaTop
b) ®oToadpdext 2) ComHeunast Garapes

c) Pezonanc 3) LC-xoHTYD

d) TepmonneKTpUUECTBO 4) Tepmomapa

[TpaBuIBHOE COOTBETCTBHUE:

a) — 1)

b) — 2)

c)—3)

d)—4)

2 cemecTp
OTKpBITHIE BOIIPOCHI

Bonpoc Nel

OO0BbscHUTE, TOUeMy OelIblii CBET PY MPOXOXKIAESHUH Yepe3 MPU3MY pas3ilaraeTcsi Ha ClieKTpajbHble BeTa. Kakue mpUHIHIbI JeKaT
B OCHOBE 3TOT0 SIBJICHUS?

OtBet: benblii cBET mpeacTaBiIsieT co00i cMeCh BCeX BUIUMBIX IIBETOB CIIEKTPa. [Ipu MPOX0XKISHHN Yepe3 MPU3MY CBET
MIPETOMIIIETCS 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 paciiajga M 00bsICHUTE, KaKHUe BU/IbI PAANOAKTUBHOIO PACIIajia CYIEeCTBYOT. Kakue nmpo yKTsl
00pa3yroTcs B pe3yabTaTe KakAoro Buja pacrazaa?

OrtBeT: PagnoakTuBHBINA pacmag — 3TO MPOLECC CAMOIIPOM3BOJIFHOTO MPEBPAICHNS HECTAOMIBHBIX SIIEp B CTAOUIBHBIC ITyTEM
BBIOpOCA HIIEMEHTAPHBIX YACTHI] MIIM raMMa-n3inydeHnsi. CylecTBYIOT TpU OCHOBHBIX THIA Pa/IMOaKTHBHOTO pacmaja: ajabda-
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 TIO3UTPOHA UITH JIEKTPOHA COOTBETCTBEHHO. ['aMMa-H3yueHre — 3TO BbIAENEHHE SHEPTUH B BUJE (POTOHOB
BBICOKOI1 3HEpruM 0e3 N3MEHEHHs COCTaBa s/pa.

3aKphIThIE BOMIPOCHI C OTHUM MIPABUIBHBIM OTBETOM
Bompoc Ne3

Kaxkoii u3 nepedunciIeHHbIX 3J1eMEHTOB 00JIajaeT HanOOJIbIIei aTOMHOM Maccoit?
a) Bogopon




b) Tennii

¢) Yrunepon

d) XKenezo

IIpaBumsasni oteT: d) XKeneso

Bompoc No4

Kaxkoit mpubop ucronp3yercs A HaOMIOAeHNS 3a ITOBEICHNEM MUKPOYACTHUII, TAKUX KaK IEKTPOHBI?
a) Mukpockon

b) [{uknoTpoH

¢) DIEKTPOHHBI MUKPOCKOI

d) Pagmonokatop

IIpaBUIIbHBIA OTBET: ¢) DNEKTPOHHBIH MUKPOCKOIT

3aKpI)ITI)Ie BOIIPOCHI C HECKOJIBKUMU ITPAaBUIIbHBIMU OTBETAMU

Bormpoc Ne5

Kakue U3 mepeyrciIeHHbIX YCTPOUCTB UCIIONB3YIOT MPHHIIUIIB ONITHKH?
a) JIazepsr

b) Pamapsr

¢) Teneckormbl

d) ®oroanmapat

IIpaBusibHBIE OTBETHL: a, C, d

Bonpoc Ne6

Kaxue 13 nepeyrciIeHHbIX YaCTHI] y4acTBYIOT B SIICPHBIX PEaKILHsX?
a) DIEeKTPOHBI

b) [TpoToHbI

c¢) Hetitponst

d) ITosutponsr

ITpaBuitbHBIC OTBETHI: b, C

BOHpOCBI Ha YCTAaHOBJICHHC MTOCIIEAOBATCIBHOCTH

Bompoc No7

YcTaHOBHTE PABIIIBHYIO MTOCIIEIOBATENBHOCTS COOBITHI TIPU 00pa30BaHUM Pay’>KHOTO CIIEKTpa:
1. Benplif cBeT momnagaer Ha MOBEPXHOCTH BOABI.

2. CBeT MpesioMIIIeTCs U OTPAXKASTCS BHYTPH KaIlTd BOJIBI.

3. CBeT BBIXOAMT W3 KAITM M pa3jiaracTcsl Ha OTJENbHBIC 1IBETA.

4. UenoBek BUAUT pamyry.

IIpaBusibHas oCnEnOBaTENBHOCTD: | — 2 — 3 — 4

Bompoc Ne8

YcTaHOBHTE NOCIEA0BATENIFHOCTD 3TANOB SAESPHOTO JICNICHHUS:
1. BricBoOOXIEHUE SHEPTHUH.

2. 3axBar HEHUTpPOHA APOM.

3. Pacniag sinpa Ha ABe 4acTu.

4. OO0pa3oBaHue HOBBIX HEHUTPOHOB.

[IpaBuiibHas TOCTIEAOBATENBHOCTD: 2 — 3 — 4 — 1

BOHpOCLI Ha YCTAHOBJICHHUC COOTBECTCTBUA

Bonpoc Ne9

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

a) Anbda-pacran 1) [Ho3uTpon

b) bera-pacman 2) Anbpa-gactuma

¢) l'amma-n3nyuenue 3) OnexTpoH

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

[IpaBunbHOE COOTBETCTBUE:

a) — 2)

b) — 3)

c)—4)

d)—1)

Bormpoc Nel0

VYCTaHOBHTE COOTBETCTBHE MEXIY QU3MUECKAMHE SBICHUAMHE U TPUMEPAMH UX HUCIIOIH30BAHUS:
DU3UUECKOE SBICHUE IIpumep ucnonb3oBaHus

a) Hudpaxmus ceera 1) CD/DVD-npourpsiBaTens




b) Anepusiit cunte3 2) ComHie

¢) PagnoaktuBHbII pacraf 3) ATOMHas 3JIEKTPOCTAHIUS
d) ®nyopectiennuss  4) JIIOMHUHECIICHTHBIC JIAMITBI
IIpaBuabHOE COOTBETCTBUE:

a)— 1)

b) — 2)

c)—3)

d)—4)

6.4. Meronnueckue MaTepuaJibl, ONpeae/sonme npoueaypbl OHeHUBaHUA

MertoauKa OLIEHKH 3K3aMeHa MO JUCIUIIIHE

TeopeTnueckas 4acTh 3K3aMeHa M0 JUCLHUIIMHE MPEACTaBIseT cOO0M KOMIJIEKC BOIPOCOB Ha YCBOEHHE MPONAEHHOr0 MaTepHuania -
TEPMUHBI, OIIPEACIECHHUS, 3aKOHBL.

B pamkax TeopeTHuecKoi 9acT 00y4aromuiics, U KaXKA0To 3aaHus, (GOpMyIHpYeT NPABUIIBHEIEC C €70 TOYKH 3PSHUS OTBETHL.
3agaHue CUNTACTCS BHINOJHEHHBIM B TOM CIIy4yae, €CIU JaHbl BEpHBIE OTBETHI Ha BOIPOCHL. B MpoTUBHOM citydae 3amaHue
CUUTAETCS HEBBIIIOIHEHHBIM.

IIpakTHyeckas 4acTh 3K3aMeHa 110 JUCLUIUIMHE NIPECTABIAET 3a1a4l, HAlPaBJICHHbIE HA BBISBICHHE BO3MOXXHOCTU IIPAKTUUECKOTO
MPUMEHEHUS! KOHKPETHOT'O TEOPETHUECKOTO paszena.

OK3aMeH BBICTaBIISIETCS C YUETOM PE3YNbTATOB BBIIIOIHEHUS TEOPETHYECKOH M MPAKTUYECKON yacTeil B COOTBETCTBUH C
TPUBEICHHBIMH HIDKE TPEOOBAHUAMH.

5 (oTaM4HO) >85 Bce 3aaHus BHINONHEHB! B COOTBETCTBUH € TPEOOBAHUSAMH, B MOJHOM 00beMe U 6e3 omHOoK.

4 (xoporio) 75+84 Bce 3a1aHus BBIMOHEHB B COOTBETCTBHH C TPEOOBaHUAMH, B 00BEME JOCTATOYHOM JUIS OOIIETO
(hyHKIIMOHUPOBAHMS CHCTEMBI MJIH BBITIOJTHEHO JBA 33/IaHMS B COOTBETCTBHH C TPEOOBAHMSAMH, B IIOJIHOM 00BeMe 1 03 OIHOOK.

3 (YHOBIETBOPUTEIHHO) 50+74 BrinonneHo He MeHee ABYX 3aJaHWil B COOTBETCTBUU C TPeOOBaHUSIMH, B 00BeMe
JOCTaTOYHOM JUTS 00IIeT0 (DYHKIMOHHPOBAHUS CHCTEMBI

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

JOCTaTOYHOM JUIS 00IIeTo (hYHKIIHOHHPOBAHUS CHCTEMBI
HroroBelii 6asut 3a 3K3aMEH BBICTABISETCS TI0 OLEHKE XYALIeH 4acTH. B CIOpHBIX ciayyasx ImpenojaBaTellb BIpaBe 3a1aBaThb
YTOYHSIOIIUE BOMPOCHI U JaBaTh JOMOIHUTENbHbBIE NPAKTHIECKUE 3a0aHH.

MeToauKa OLEHKH 3a4eTa [0 JUCHHUILTHHE

3auer 1Mo AUCHHUILIMHE BBICTABISETCS [0 PE3yNIbTaTaM CHCTEMATHYECKON PaboThl CTYICHTA B TEUEHHE CEMECTpa.

Metoanka OleHKH 1a00paTOPHBIX paboT

CTyIeHT MO/DKEH BBIOIHUTD M 3aIUTUTH BCE JTa00paTOPHBIC PA0OTHI, IPESIyCMOTPEHHBIC IPOrPAMMON TUCIIUILIHHBL.
JlabopaTopHasi paboTa CUMTACTCS 3aLIMIICHHON P YCIOBUH YIOBICTBOPUTEILHBIX OTBETOB HA HE MeHee 85% BCeX KOHTPOJIBHBIX
BOIPOCOB, IIPUBEICHHBIX B KOHIIE KaXK/I01 paboThl B 1aOOPATOPHOM MPAKTHKYME, & TAK)KE BBIOJHEHHS TECTOBBIX 3aJaHHI 110 TeMe
paboThI Ha YCMOTpEHHUE TIPETIOIaBaTeNeH.

7. YHEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIIUHbBI (MOAYJIS)

7.1 Pexomenayemasi iuTeparypa

7.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTENH 3arnaBue WznarenscTBo, rox

JI1.1 | Tpodpumona Taucus Kypc ¢usuku: yaed. mocobue 11 HHKCSHEP.-TEXH. CIeIl. By30B Mocksa: Axkagemust, 2010
HBanoBHa

JI1.2 | CurumoB Brnagucnas | Onruxa. @usnka 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. 1., 2017
Tpeakrna E. T.

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

Tpeiakuna, A.C.
SpocnaBueBa

JI1.5 | Hukutenko AHaTtonuii |JIabopaTopHBIH MPAKTHUKYM MO MOJICKYJISAPHO# (pHU3HKe: MPaKTHKyM HoBocubupck: CI'YBT,
I'eopruesuu, SkoBieB 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




