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OO01mmast TpyI0eMKOCTh 93ET

Yacos 1o yueGHOMY IJIaHy 324 Bupap! KOHTpoOIA Ha Kypcax:
B TOM YHCIIE! 9K3aMeH 3
ay[IMTOPHbIE 3aHATUS 168 KOHTpOITbHAs paboTa 2,3

3auer 2

caMocCTosTeIbHas paboTa 106
4acoB Ha KOHTPOJIb 36

Pacnpez[e.lleﬂne YaCcoB JUCHHUIIJIMHBI 110 CEMECTpaM

Cemectp
(<Kypc>.<Cemectp 2(1.2) 3@2.0)
Ha Kypce>) Uroro
Henens 17 15 1/6
Bun 3ansaruit vii | Pl | vo | PO | VO | PO
Jlexun 48 (48 |28 |28 |76 |76
JlabopaTopHbie 32 (32 |14 (14 |46 |46
[IpakTuueckue 32 (32 |14 |14 [46 |46
WHas koHTaKTHas 8 8 6 6 14 |14
pabota
HUroro ayn. 112 1112 |56 |56 |168 | 168
KonraktHasg pabora | 120 [ 120 |62 |62 | 182|182
Cam. pabota 60 [60 |46 |46 |106 | 106
Yacel Ha KOHTPOIIb 36 |36 |36 |36
Uroro 180 | 180 | 144 | 144 | 324 [ 324
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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

KU3HU
2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OOIl
Hukn (pazpen) OOIT: b1.0
2.1 | TpeGoBaHusl K NpeIBAPUTEIbHOI MOATOTOBKE 00Y4aIOLIerocs:
2.1.1 | Xumus

2.1.2 | HaueprartesbHas TeOMETpHUs M HH)KEHepHas rpaduka

2.2 | IMCUMILIMHBI U PAKTHKH, JI51 KOTOPHIX 0CBOEHHE JAHHOM JHCHUIUTMHBI (MOXYJIsI) HEOOX0IUMO KaK
npelecTByoIee:

2.2.1 | MaremaTH4ecKre OCHOBBI CYJIOBOXKICHUS

2.2.2 | Mexanuka

2.2.3 [ Obmas 21eKTPOTEeXHUKA U SIEKTPOHUKA

2.2.4 | TuapoMeTeoposiornieckoe 00ecTiedeHre CyI0BOKICHNUS

2.2.5 | OcHOBBI Hay4YHBIX UCCIEI0BAHUI

2.2.6 | bezonmacHOCTh Cy10X0/1CTBa

2.2.7 | HltopMoBoe miaBaHue

3. KOMIIETEHLIMHA OBYYAIOLIETOCSI, POPMUPYEMBIE B PE3VJIBTATE OCBOEHHS AUCLIUILIMHBI
(MOJYJIS)

OIIK-2: Cnioco0eH NpMMEHATH €CTECTBEHHOHAYYHbIE U 00IIleHHKEeHEPHbIE 3HAHUS, aHAJIUTHYECKHE MEeTO/bI B
npogeccHOHAIBLHOMU AeATeTbHOCTH

OIIK-2.1: ITpumenseT ¢pyHIaMEHTaIbHBIC MaTEMaTHYECKHE, €CTECTBEHHOHAYYHBIC U OOLICHH)KCHEPHBIC 3HAHUS B
npoecCHOHAIBHON e TeIbHOCTH

| OIIK-3: CniocoGeH nNpoBOAMTH U3MepeHUs U Hal/1100eHusl, 00padaThIBATL H NPEICTABJIATH IKCIIePHMEHTAJbHbIE IaHHbIE

OIIK-3.1: Vicionb3yeT OCHOBHBIE METO/IBI M CPEJICTBA MPOBEACHUS IKCIICPUMEHTAIBHBIX UCCIIEI0BAHUI, CHCTEMBI CTAHIAPTH3AIINH
U cepTUDUKAITUH

B pe3yabTaTe 0CBOCHUS JUCHHUIIIUMHBI oﬁyqalomuﬁca JOJIZKCH

3.1 (3uaTs:
3.2 [ Ymern:
3.3 | Baagers:
4. CTPYKTYPA JTUCIUIIJINHBI (MOYJIS)
Bun HaumeHnoBaHue pa3iesioB U TeM /BUJ 3aHATHS/ Cemectp | YUacosn | Jlureparypa | IlpIlo
3aHATHSH / Kypc AroT

Paznen Paznen 1. ®uznueckue 0CHOBBI KJIacCHUYECKO MeXaHUKH

Jlex Kunemaruka /JIex/ 2 4 JI1.1

IIp Kunemartuka nocTynaTeabHOrO U BpalaTelbHOIO JBUKEHUS 2 4 JI1.5
MaTepualbHON TOUKH U TBeproro Tena /I1p/

Jlab JIP 1 OcHOBBI METO/I0B 00pabOTKH PE3yabTaTOB U3MEPEHUH (PU3NIECKUX 2 6 J1.7
BenmunH. JIP 2 OnperneneHue mIoTHOCTH TEN NPABHIBHON
¢dbopmbl.  /JTab/

Cp Kunemaruka /Cp/ 2 8
Jlex Junamuka /JIex/ 2 10 JI1.1
Ip JluHaMuKa oCcTynaTeabHOro ABKeHus Teil. OCHOBHBIE TEOPEMBI U 2 10 JI1.5

3aKOHBI. J[MHaMIKa BpaIllaTEIbHOTO JBHXKEHUSI TBepIoro Tena. Pabora u
sHeprus B mexanuke /T1p/




JIa6 JIP 3 Onpexnenenre yCKOpEHUs CUIIBI TsKecTH 1o criocody beccens. JIP4 10 JI.7
OmnpeneneHue MOMEHTa HHEPIIMU MaXOBOTO KoJleca JHHAMHYCCKUM
MeTozioM. JIP 5 M3ydeHne 0oCHOBHOIO 3aKOHA AMHAMMKH BPALIATENbHOIO
JBIDKEHMSI ¢ ToMomIbio MasiTHuka O6epOeka /J1ab/
Cp Junamuxka /Cp/ 10
Jlex Mexannueckue konebanus U BOJHBI /JIek/ 6 JI1.1
IIp Tlapmonnueckue konebanus. 3aryxaromue konebanus. CliosxeHne 4 JI1.5
konebanuit /I1p/
Cp Mexanuueckue konebanus u BoaHbl /Cp/ 8 JI1.7
UKP 3amura naboparopHsix padot /MKP/ 2 1.4
Paznen | Pa3zpen 2. MoJsekyasipuasi Gpu3nKa ¥ TepMOAMHAMUKA
Jlex MonekynsapHo-KuHeTHueckas reopus /JIex/ 6 J1.1
IIp MonekynsapHo-KuHeTHYecKas Teopus. OCHOBHOE ypaBHEHHE 6 J1.5
MOJICKYJISIPHO-KMHETUYECKOI TEOPUH UACATBHOTO Ta3a. DJIEMEHTHI
cratucTuku MakcBemia u boseimana /TIp/
JIa6 JIP 6 Onpenenenne OTHOLIEHUS YAETBHBIX TEIJIOEMKOCTEHN BO3IyXa, 2 JI1.6
HM3MEPEHHBIX MPH MOCTOSIHHOM JIaBICHUH U TIOCTOSSHHOM 00beMe METOJIOM
Kremana u Jlezopma /J1a6/
Cp MonekynspHo-kuHeTHueckas teopus /Cp/ 10
Jlex Tepmoaunamuka /JIek/ 10 JI1.1
JIab JIP 7 3mepenue JUTHBI 3ByKOBOM BOJIHBL,CKOPOCTH 3BYKa U 4 JI1.6
koaddunmenta [Tyaccona mo ¢pa3oBbIM COOTHOIIECHUSIM. /J1ab/
Ip AHaJn3 nepBoro ¥ BTOPOro Hayajl TEpMOJUHAMUKU. TeIIoBbIe 4 JI1.5
marmnsl /Tlp/
Cp Tepmoaunamuxa /Cp/ 12 JI1.2
HKP 3ammrta 1abopaTopHbIX padot /MKP/ 2
Paznen | Pa3gen 3. DiiekTpu4ecTBO
Jlex Onekrpoctarnka /JIex/ 6 J1.1
Jla6 JIP 7 UzydeHne 3JeKTpOU3MEpUTEILHBIX TpHOOpoB. HMccenoBanme 6 JI2.1
anexTpuueckoro nomns. JIP 8 Onpenenenue eMKOCTH KOHICHCATOPOB
METOJIOM OaITUCTHYECKOTO rajbBaHoMeTpa /J1ab/
IIp OnekTpocraTuueckoe nosie. HanpsbkeHHocTh 1 noreHuan. [punnun 2 JIL.S
cyneprio3ui. [Ipumenenne Teopemsl ["aycca s pacdera
anexTpuueckux noneit /Ip/
Cp Onexrpoctaruka /Cp/ 6 J12.1
Jlex OnextpoanHamuka /Jlex/ 6 J1.1
JIa6 JIP 9 V3mepeHue conpoTUBICHHUS METOIOM YPaBHOBEIIEHHOTO 4 JI2.1
moctuka /J1ab/
Ip DNEeKTPOEMKOCTh YeTUHEHHOTO IIPOBOJHHKA H TNIOCKOT0 KOHACHCATOPA. 2 J1.5
OHeprus snekTpocTaTuueckoro noist. IloctosHHbI ToK. 3akoHbBl OMa.
K.II.J. nctounnka noctossHHOTrO ToKa /I1p/
Cp Onexrpoauaamuka /Cp/ 6 JI1.2
HUKP 3amura adoparopHbix padot /MKP/ 4 JI1.4
Paznen | Pa3zpes 4. DiekTpoMarseTusm
Jlex Marnwurocraruka /JIex/ 4 JI1.1
ITp MarnuTHOe none. 3akoHbl Amnepa, bruo — Casapa — Jlannaca 1 mosHOro 2 J1.5
toka. Cua JlopeHna. J[BrmkeHue 3apsHkeHHBIX YaCTHIL B MATHUTHOM
mose /TIp/
JIab JIP 10 OnpeneneHrie ropu30HTAILHOM COCTABIISIONIEH MATHUTHOTO TIOJISt 2 JI2.1
3emimn /J1a6/
Cp Maruutoctaruka /Cp/ 6
Jlex MarnutHas uHnykuus. Teopus MakcBesuia U1sl 31€KTpOMarHuTHOTO 6 JI1.1
mionist /JIex/
IIp SBneHue deKTpoMarHuTHOH HHIyKIMy. CaMOUHIYKIIHS. 2 J1.5
WHIYKTHBHOCTD. DKCTPATOKH 3aMBIKAaHHS M Pa3MBIKaHHS JICKTPHICCKON
nenu KomebaTenbHbIi KOHTYp. DlIeKTpoMarHuTHbIe Konebanwst /TIp/
Cp MaruutHas nHnykuus. Teopus MakcBesuia U1sl 31€KTpOMarHuTHOTO 6 J1.2
nonst /Cp/
UKP 3amura naboparopHbix padot /MKP/ 2 1.4




Pasnen | Paszmen 5. Onruka

Jlex Ousnueckas ontuka /Jlex/ 3 10 JI1.1

IIp OCHOBHBIE 3aKOHBI TeOMeTpHUecKoil onTuku. MHTepdepeHus u 3 4 J1.5 0
nudpakuus ceera. [onspusamus ceera. /TIp/

Cp Odusnueckast ontuka /Cp/ 3 10 0

JIab JIP 11 Ompenenenue raaBHOTo GOKYCHOTO paccTosiHus auH3. JIP 12 3 8 JI1.3 0

OrmpezienieHue MoKasaTeNnei IPeTOMICHHS XUIKOCTEH ¢ TIOMOIIBIO

pedpakromerpa A6Ge. JIP 13 OnpenencHre IIHHBI BOJHBI H3ITyICHUS
na3epa mpu nomormu gudpaxnronHoii pemerku. JIP 14 Onpenenenue
KOHIICHTPAIIUU CaXapHBIX PaCTBOPOB € IIOMOIIIBIO caxapumerpa /J1a6/

Jlek Ksanrosas onrtuxa /JIex/ 3 4 J1.1 0
Jla6 JIP 15 Omnpenenenuie TeMneparypbl pacKaJIeHHOTO Tejla ONTHYECKUM 3 2 JI1.3 0
MetonoM /JI1ab/
IIp 3aKoHBI TEIIOBOTO M3IydeHus U porodpdexra /TIp/ 3 2 J1.3 0
Cp KsanToBas ontuka /Cp/ 3 12 JI1.2 0
HKP 3ammrta 1abopaTopHBIX padot /MKP/ 3 2 J1.4 0
Pazpen | Paspen 6. ATomHast u siaepHas pusuka
Jlex Crpoenue aroma /JIek/ 3 2 JI1.1 0
IIp KBanTOBas npupoja cBeTa U BOJHOBBIC cBo¥cTBa yactuil /I1p/ 3 2 JIL.S 0
JIa6 JIP 16 I'pagynpoBka MOHOXpOMATOPA MO CIIEKTPY MCITYyCKaHHsI aTOMOB 3 2 JI1.6 0

pryru. JIP 17 UccnenoBanue crieKTpoB UCITyCKaHUS BOJOPOAA U
oIpezaeneHune noctosHHol Pundepra /J1ab/

Cp Crpoenue atoma /Cp/ 3 8 0
Jlex Snepuas ¢pusuka /Jex/ 3 2 JI1.1 0
IIp 3aKoH pagMoaKTUBHOTO pacnaja. SAneprsie peaxuuu /TIp/ 3 2 JI1.6 0
Cp Snepuas ¢puzuka /Cp/ 3 4 JI1.6 0
HKP 3ammrta 1abopaTopHbIX padot /MKP/ 3 2 1.4 0

5. COJAEPKAHME JUCLUIIIMHBI (MOAYJIST)

Paznen 1. ®usnueckue 0CHOBBI KJIACCUUECKON MEXaHUKU

Tema 1.1. KunemaTuka

OnemeHTH! kKMHEeMaTHKH. Mojenu B MexaHuke. Cuctema orcueTa. [TocTynarensHoe ABMKEHHE TBEPAOTo Tena. TpaekTopus, AIHHA
MyTH, BeKTOp nepeMenieHus. CKopocTh U yCKOPEHHE TOUKU KaK ITPOM3BOIHBIE Pajuyca-BeKTopa 1o BpeMeHu. HopmanbHoe 1
TaHTeHIATbHOE ycKopeHns. Kiraccnukanus BUIOB ABIKEHHS.

Tewma 1.2. lunamuka

Tpu 3akona nuHamuku HetotoHa. TToHATHS Macchl ¥ CHIIbl. BUBI CHIT B MEXAaHUKE: TPEHHUS, yIPYTOCTH U TAroTeHus. MMmynbc Tena.
Wmnynec cunbl. BHenHue 1 BHyTpeHHUE CUIIbl. 3aKOH COXPaHEHUs! UMITYJIbCca MEXaHW4eCKO# cucteMsl. LleHTp Macc (LeHTp
WHEPLIUH) MEXaHIMYECKOH CHCTEMBI M 3aKOH €TO ABIKCHHUS.

PaboTa nmocTossHHON U epeMEeHHO# cuilbl. BeipaskeHne paboThl CHITB Yepe3 KPUBOJIMHEHHBINA HHTErpaj. MOIIHOCTh. DHEPrusl Kak
YHHBEpCalbHasi Mepa pPa3INIHbIX (OPM JIBIKEHUS U B3auMozeiicTBusl. KnHeTHdyeckas sHEprus MEXaHUUeCKOH CUCTEMBI. 3aKOH
COXpaHEHMS MEXaHHMIECKOH PHEPTHH U €T0 CBS3b C OHOPOIHOCTHIO BpeMEHH. Y 1ap aOCOIIOTHO YIIPYIHX U HEYIPYTHX Tel.
MoMEHT HHEepIMU TBEPAOTO TelIa OTHOCUTENBHO ocHu. [Ipumeps! ero Beruncienus. Teopema IllTeitnepa. MomeHT cunbsl. OcHOBHOE
ypaBHEHUE IMHAMUKHU BPAIIATEIbHOIO ABMKEHHS TBEPJOT0 TEIa OTHOCHTENLHO HEMOABMKHON OCH. 3aKOH COXPaHEHHsI MOMEHTa
UMILYJIbCA U €T0 CBSI3b C U30TPOIIHOCTBIO IPOCTPAHCTBA.

3aKOH BCEMUPHOrO TAroreHus. IloreHnyanbHas 3Heprust MaTepUualbHOM TOUKH BO BHEIIHEM CUJIOBOM I10JIE U €€ CBA3b C CUIIOH,
JeHCTBYIOIIEH Ha MAaTePUANIbHYIO TOUKY. 3aKOH COXpaHEHH MEXaHUUECKOH SHEPIHHU U €ro CBsI3b C OHOPOAHOCTHIO BPEMEHH.
JlaBneHue B )KMIKOCTH U ra3e. EnnHuIbl 3MepeHus AaBneHus. 3akoHsl [lackans u ApxumMena. TedyeHue uneanbHoM KUAKOCTH.
YpaBHeHue Hepa3pbIBHOCTU. Y paBHeHHe bepHym u cneactsus u3 Hero. Teuenue Bs3koi xxuakocta. @opmynsl HetoToHa 1
Croxca. KoaGunueHT BI3KOCTH U METOMBI €r0 ONpeAeTIeHHUSI.

Tema 1.3. Mexanudeckue KojeOaHus ¥ BOJTHbI

I'apMoHMUeckre KonebaHus M UX XapakTepucTHky. [luddepeHnnansHoe ypaBHEHHE TapMOHIYECKUX KoieOanuil. [IpyKiuHHBIH,
(u3mUecKuil 1 MaTeMaTHIECKUI MasTHUKH. DHEPTUs rapMOHUYIECKUX KoieOanuid. ClioxeHne TapMOHHYECKHUX KoJIeOaHHit OXHOTO
HaIpaBJeHUs U OAMHAKOBOM yacToThl. buenue.

CroxeHHs: B3aUMHO NepPIEHIUKYIApHBIX Kosebanuid. @urypsl JInccaxy. 3aTyxaromye 1 BbIHYXACHHbIE KoaeOanus. PesoHaHc.
BosHOBBIE TTpomiecchl. MexaHu3M 00pa30BaHMS MEXaHHIECKUX BOJIH B yIpyroi cpene. IIpomonsHbIe U onepeyHble BOTHBL.
YpaBHEHHE IIIOCKOH Oeryei BoTHbL JIHHA BOJHBI H BOJTHOBOE YUCIIO.

Paznen 2. MomnekynsipHast GU3UKa U TepMOANHAMUKA

Tema 2.1. MonekynsipHO-KHUHETHYECKAs] TEOPUS

OnbITHBIE 3aKOHBI UICANBHBIX ra3oB. YpaBHeHue Knaneiipona-Menneneesa. OcnoBHoe ypaBuenue MKT uaeanbHbIX razos.
CpenHsist KHHETHIECKas SHEPT s MOJICKY). MOJIEKY ISIPHO-KHHETUIECKOE TOJKOBAHUE a0COIOTHOW TEMITEPATYPHI.
DJIeMEHTHI CTATHCTUIECKOM (QU3UKH. 3aKoH MakcBeiia U pacipeeNIeHHsT MOJIEKYIT HICATbHOTO Ta3a 0 CKOPOCTSIM.




Bapomerpuueckas dopmyna. 3akon bonpliMana U1 pacnpeeIeHus 9acTHI] BO BHEIITHEM NTOTEHIUAIBHOM Hone. CpeqHee Yuciao
CTOJIKHOBEHUIT ¥ CpeIHSAS JUIMHA CBOOOJHOTO ITPpoOera MoJIeKyIl.

OmnsrtHOe 0o6ocHOBarMe MKT. [Tnddy3ust, TerionpoBogHOCTS U BHYTpeHHee TpeHue. 3akoHbl Puka, dypre n HeioToHAa.

Tema 2.2. Tepmoaunamuka

Buytpennss sHeprus. Hucno creneneit cBo60abI MONeKyl. 3aKOH PaBHOMEPHOT'O PacHpeieNIeHNsl SJHEPTUH MO CTETEHSIM CBOOOIBL.
IepBoe Hauano TepmMoauHaMUKH. PaboTa rasa npu u3MeHeHUH ero o0beMa. TeroeMKocTh MakpocucTeMsl. MossipHast
TETTIOEMKOCTh. 3aBUCHMOCTB TEIUIOEMKOCTH HICAIFHOTO Ta3a OT BH/IA Iporiecca. [IpuMeHeHne mepBoro Hagaga TePMOIMHAMUKH K
u3ompoueccam. AnuabartHslii mpouecc. YpasHenue Ilyaccona.

Kpyrossie nporieccel. O6patumble 1 HeoOpaTtuMsble mpoueccsl. Lukin KapHo u ero k.am.a. 1uist naeanbsHoro rasa. Bropoe Hauano
TepMoarHAMUKH. [loHATHE 00 SHTpONHH, €€ CTATHCTHYECKOE TOIKOBAHHE.

Cutel ¥ OTEHIIMATBHAS YHEPTHUS MEKMOJICKYJIIPHOTO B3anMOAEHCTBUS. D PeKTHBHBIN TuaMeTp MoIeKy. Y paBHeHue Ban-nep-
Baanbca. dazoBslie nepexonst 1 u 2 poga. Kputnueckoe coctosinue. Tpoiinas Touka. OcoOEHHOCTH TBEPAOTO U )KUIAKOTO COCTOSHUIMA
BemecTBa. IToBepxHocTHOE HaTskeHUe. CMadrBaHue. KanunispHele siBISHUS.

Pa3nmen 3. DnexrpudecTBo

Tema 3.1. DaexTpocraTuka

3axoH Kynona. HanpsieHHOCTb M CHIIOBBIE JIMHUU HAIIPSPKEHHOCTH 3JIeKTpuueckoro nosst. [lpunnun cynepnosunuu
JeKTpuueckux nonei. [IpuMep pacuera HaNpPsKEHHOCTH 0TS, CO3/1aBaEMOM cucTeMoi 3apsioB. II0TOK BekTOpa HalpsSKEHHOCTU
anextpuueckoro nona. Teopema Octporpaackoro-I'aycca

PaGoTa cui anexkTpruuecKoro noss no nepeMenieHuo 3apaaa. Lupkynanus BekTopa HanpsbkeHHOCTH. [loTeHnnanbpHbli XapakTep
3JIEKTPOCTATUUECKOro nojs. [ToTeHnuan aekTpudecKoro nosist. DKBUNOTEHIMAIbHBIE TIOBEPXHOCTU. CBsI3b IOTEHIMATIA C
HAIPSHKEHHOCTHIO TOJIS. DNEeKTPUUECKoe MoJe B JUAIEeKTPUKaxX. THIIbI AUIEKTPUKOB. Buas! nomspusanuu. BexTop nomspusanuu.
ITpoBOTHUKHY B ANEKTPOCTATHUECKOM MOJE. DIEKTPOEMKOCTh MpoBoaHNKA. KonaeHncarops! v ux Buabl. opmysa MiI0ckoro
KoHJeHcaTopa. CIiocoOBI CoeTMHEHH KOHAEHCATOPOB B 0aTapero. DHEPIus IeKTPOCTaTHIeCcKoro moist. O0bEMHAs IIIOTHOCTh
SHEPIUU.

Tema 3.2. DnekTpoarHAMUKA

IMTocTostHHBIN dnekTpuYecKkuil TOK. Buipl HocuTenel 3apsaa B pa3auyHbIX cpenax. Cuna Toka. Bekrop miorHoctu Toka. 31C
UCTOYHUKA TOKa. 3akoH OMa Aj1s yuacTka U nosiHoH nenu. ConpoTUBIEHUE U IPOBOAUMOCTD IIPOBOAHUKOB, UX TEMIIEPATypHas
3aBUCUMOCTb. PacdeT conpoTuBIeHUN 1P PA3JIMYHBIX BUJAX COEIUHEHUN.

Pabota n MommHOCTB 3sekTprueckoro Toka. 3akoH [xoynsa-Jlenna. [IpaBuna Kupxroda n npumeHeHue ux x pacuery
Pa3BETBIEHHBIX LIEHEH.

Paznen 4. DnexTpoMarHeTusm

Tema 4.1 MaruurocraTika

Marnutnoe nosne. Uaaykius marautHOro nosis. CUoBble TMHUM MarHUTHOTO TOJIS, €r0 BUXPEBOM XapakTep. 3akoH Amrepa ais
CHUJIBL, ACUCTBYIOLIEH HA IPOBOJHUK ¢ TOKOM. [IpaBuio neBoii pyku. MarHuTHbIM MOMEHT KOHTYpa ¢ TOKOM. KOoHTyp ¢ TokoM B
MarHuTHOM nouie. [IpuHnun paGoTsl anekrpoasurarens. 3akon buo-Casapa-Jlamiaca u ero npuMeHeHHe K pacyeTy MarHUTHBIX
noJei (IpsIMOro ¥ KpyroBoro TOKOB).

Cuiibl B3aMMOJEHCTBYS IapaJlUIeIbHBIX TOKOB. 3aKOHbI AMIiepa. [IBHKEHME 3apsKCHHBIX YaCTULl B MArHUTHOM nose. Cuna
Jlopenua. Hupkymsuus Bexktopa H u B. 3akon noianoro toka. MarHutTHoe nojie cojieHouaa U Topouaa. [10Tok BeKTOpa MarHUTHOM
nHaykuu. Teopema ["aycca st monst B. [lotok BekTopa B uepes conenous.

Tema 4.2. MarnutHas uaaykuus. Teopust Makcseiia 11 3J€KTPOMarHUTHOTO OIS

Paborta mmo epemMenieHnIo NPOBOAHUKA U KOHTYPa C TOKOM B MAarHUTHOM IoJie. DJEeKTPOMAarHUTHas MHIyKIMsA. 3akoH Dapanesd u
€ro BBIBO/J] U3 3aKOHa coxpaHeHus 3Hepruu. Ilpasuno Jlenna. fIBnenune camonHaykiuu. MHIyKTHBHOCTB KOHTYpa. 3J1C
caMOMHAyKIuH. B3auMHas MHIYKIUS.

MarnuTHOe 1oJ1e B BemecTBe. THIIBI MarHETHKOB (Ja-, Hapa- U (eppOMarHeTKy), uX (pusmdeckas npupoaa. HamarHU9eHHOCTS.
MarnuTHas npoHuIaeMocThb BemecTBa. OcHOBHI Teopun MakcBesuia. Tok cMerieHus. YpaBHeHrs: MakcBesia B MHTETpalbHOM
dopme.

[TonsTHE 0 IepeMeHHOM Toke. OMHIYecKoe, peakKTHBHOE (EMKOCTHOE M HHIYKTHBHOE) U ITOJTHOE COIPOTHBIICHHUS LIETIH TIEPEMEHHOTO
Toka. 3akoH OMa Ui ey NepeMEeHHOro ToKa. MOIHOCTh, BEIAesIeMast B eI NepeMEHHOTO TOKa.

DneKTpoMarHuTHbIE KoneOanus. ['apMoHnYecKue, 3aTyxaromue 1 BeIHYXKIeHHbIe kosiebanus. [lonsTie o pesonance.
OJeKTpOMarHuTHbIE BOJIHBL M UX cBoHcTBa. [1Ikana 31eKTpOMarHUTHBIX BOJIH.

Pasznen 5. Onrtuxa

Tema 5.1. @uznuyeckas onTuka

OCHOBHBIE 3aKOHBI TEOMETPHUYECKON ONTHKH. AOCOTIOTHBIN U OTHOCUTEIBHBIN MOKa3aTen mpeioMieHus. VX Gpu3ndeckuit cMbICTT.
SIBneHne MOTHOTO BHYTpeHHETo oTpaxeHHs. CeroBoasl. Chepuueckue 3epkana. opmyna 3epkana. [loctpoeHne n300paxeHuit.
Tonkue nuH3bl. Gopmyna aun3bL. [TocTpoeHne n300paskeHni.

BosHoBast snekTpoMarauTHas npupoja cBeta. KorepeHTHOCT 1 MOHOXPOMAaTUYHOCTh CBETOBBIX BOJIH. Bpems u juinHa
koreperTHocTH. [IpocTpancTBeHHas kKorepeHTHOCTE. VIHTephepernus ceeta. Meroas! HabmoaeHus narepdepeHnnn ceera. Pacuer
unTepdepenunu B onbiTe FOHra. MIHTepdepenus cBera B TOHKUX MIeHKaX. [10710Ck paBHOM TOJIIMHBI M pAaBHOT'O HAKJIOHA.
Konpna Herotona. [IpumeHeHne nHTEp(EpeHIN B HaAyKe H TEXHUKE.

Judpaxius ceeta. [punmmn [Nolirenca-®Openens. Meton 300 @penens. Judpakuus Openens Ha KPyriioM OTBEPCTHH U JTUCKE.
Judpakiust Ha npocTpaHCTBeHHOI pentetke. @opmyna Bynbsga-bparra. Pertrenorpagudeckoe uccinenoBaHue CTpyKTyphI
kpuctamios. [Tonstue o ronorpaduu.

[Monapu3zanus ceeta. EctecTBeHHBIN 1 nonsipu30BaHHbI cBeT. 3akoH Maitoca. [onsipusanus ceeta mpu OTpaXeHUH 1
IIPEIOMIICHUH Ha IPaHulle ABYX AUAIEKTPUKOB. 3akoH bprocrepa. [IBoiiHoe mydenpenominenue. Ilpuzma Hukonsa. Ilongapouns! u
MOJISIPU3ALUOHHBIE TIPU3MBI.




HckyccTBenHas ontudeckas anu3oTponus. Dddexts! Keppa u @apanes. OnTudecku akTHBHBIE BeliecTsa. Jlucmepcus ceera.
DJIeMEeHTBI JICKTPOHHOI TeopHH aucnepcuu ceera. [lornomenue (adbcopOuus) ceera. 3akon bByrepa.

Tema 5.2. KBanToBas ontuka

TemnoBoe U3ITydeHHE U €T0 XapaKTePUCTUKH. AGCONIOTHO YepHOe Teno. 3akoH Kupxroda. 3axon Credana - bonbimana.
Pacnipenenenue sHepruu B criekTpe abCOMIOTHO YepHOro Tena. 3akoH cMenienus: Buna. @opmyna Penes-Jlxunca.

Ssnenue porodrddexra. Buennnit poTodrddekT u ero 3akoHbl. PoTOHBI. YpaBHeHHE DHHIITEHHA T BHEMTHEr0 (hoTodddekra.
Macca n ummynsc ¢ortoHa. JaBnenne cBera. OnbiTel JleOenena. Jlazeps!, mprHINN NEHCTBHS, YCTPOICTBO M IPUMEHEHHE.

Pa3nen 6. AToMHas U siiepHast pu3uKa

Tema 6.1. Ctpoenue atoma

Mopnemu aromoB Tomriicona u Pesepdopaa. DMmuprueckre 3aKOHOMEPHOCTH B CIICKTPaX UCITYCKAHHS M MOTJIOIIEHHS aTOMOB.
®opmyna Punbepra. Jlunerdarsiii ciekTp aroma Bogopoaa. OCHOBHBIE CEPUU CIIEKTPATbHBIX JTMHHM.

Bouna Jlyn ne Bpoitnst. OnbITHOe 060CHOBaHUE KOPIYCKYJISIPHO-BOJIHOBOT'O JAyalli3Ma CBOMCTB BemiecTBa. COOTHOIICHUS
HeomnpeneneHHocTel [ei3eHOepra kak mposBICHHE KOPITYCKYIISIPHO-BOJIHOBOTO JTyalli3Ma CBOMCTB MaTtepu. BoHoBas hyHKITUS U
ee craTucTuuecKuil cmpici. YpasHenue IlIpénunrepa ans craMoOHapHBIX COCTOSHUN.

IMToctynars! bopa. bopoBckas Teopust aToma BOJOPO/Ia U BOAOPOAONOA00HOTO HOHA. ATOM BOAOPO/a B KBAHTOBOI MEXaHUKE.
KBanrtoBsle uncna. CriuH 31ekTpoHa. CinHOBOE KBaHTOBOE 4Kcio. [Ipunnun ITaynu. Pacnpenenenne 3J€KTPOHOB IO COCTOSHUSM.
Tema 6.2. Snepras pusnka

Pentrenosckue cnekTpsl. 3akoH I'. Mosznu. Ilornomienre, CioHTaHHOE U BBIHYKJEHHOE M3aydeHue. [loHsTre 06 onTuyeckux
KBaHTOBBIX I'eHepaTopax (J1a3epax). Pazmep, coctas u 3apsiy aToMHOTO siipa. MaccoBoe u 3apsnoBoe uucia. Jleekt maccsl n
SHEPIUs CBSI3U A1pa.

BsaumMonelicTBUe HYKIIOHOB U IIOHATHE O CBOMCTBAX U IPUPOAE AACPHBIX cUl. Monenu sapa. PaquoakTUBHOE U3IIy4eHHE U €T0
BUJIbI. 3aKOH PaJIM0aKTUBHOTO pacna/ia. 3aKOHOMEPHOCTH M IIPOMCXOXKICHUE alb(da, Oera - M raMMa-nu3JIydeHUs] aTOMHBIX sIIEp.
IToHsATHE O AAEPHBIX PEAKLUAX U MX OCHOBHBIX TUIAX. VICKycCTBEHHAas paluoakTUBHOCTb. JleneHue Tsxensix aaep. Lennas
peakiust neneHus. IloraTHe o sipepHoi SHepreTuke. Peakiust CHHTe3a aTOMHBIX siiep. [IpobieMa yrpaBiseMbIX TepPMOSIEPHBIX
peakuuid. DneMeHTapHble YacTHLL. VX Kinaccuduxanms.

6. POHJ OIIEHOYHBIX CPEJICTB

6.1. ITepeyeHb BUIOB OLICHOYHbIX CPEACTB

BeImosHeHre U 3amuTa 1abopaTopHbIX padoT
BeImonHEeHHE CaMOCTOSTEIBHBIX PaboT

3auer

OK3aMeH

6.2. Tembl NUCLMEHHBIX PadoT

6.3. KonTpoabHbIe BONIPOCHI U 33a]aHUS

OIIK-2: Cnocoben MPUMEHATH €CTCCTBCHHOHAYYHBIC U 06H1€I/IH)K€HCpHLI€ 3HaHHs, aHAJIUTHYCCKHUEC MCTO/IbI B HpO(I)eCCHOHaHLHOf/II
JCATCIBHOCTH

2 cemecTp

OTKpBITBIE BOITPOCEHI

Bomnpoc Nel

OOBsicHUTE, TOYEMY ITPU IBIDKCHUHU KOpaOIs BOSHUKAIOT KonebaHus Kopiyca. Kakue BHeIIHIE 1 BHYTpeHHHE (paKTOPBI MOTYT
BIIMATH Ha aMIUIUTYY U 4AaCTOTY 3THX KosieOaHui?

Ortser:

Konebanns xopiyca Kopabiisi BOSHHKAIOT U3-3a BO3CHCTBUS BHEIITHUX CHJI, TAKMX KaK MOPCKHE BOJHBI, BETEp M TEICHHS.
BuyTpennue ¢daxTopsl, BKIOUast KOHCTPYKIUIO KOPITyca, paclipeieIeHie Harpy3ku U paboTy MeXaHU3MOB, TAKXKe UTPAIOT POIIb.
BHemnHue cuitel 3aCTaBIAIOT KOPaOIb K0nebaThCs B BEPTUKAIBHOM M TOPU3OHTAIBHOM HAMpPaBIEHUAX, YTO CO3/1aeT TUHAMHUYECKUE
Harpy3kd. AMITIATY/Ia ¥ 9aCTOTa KOJIeOaH!H 3aBHUCAT OT pa3Mepa i (opMbI Kopalirst, TIyOHHBI MOPSI, TIOTOTHBIX YCIOBHH H
COCTOSIHUS BOJHOH ITOBEPXHOCTH.

Bonpoc Ne2

OOBsCHHUTE, KaK OCYILECTBISIETCS YIIPABIIEHIE CYTHOM B YCIIOBUSIX OTPaHUYEHHON BUIUMOCTH. Kakue TeXHOJIOTHU M HHCTPYMEHTBI
MPUMEHSIOTCS AJ1s oOecnieueHus 6e30MacCHOCTH TIaBaHusA?

OrtBeT:

YnpaBieHue CyJJHOM B YCIOBHSX OIPAaHHYCHHOW BUJAUMOCTH TPEOYeT UCTIONB30BaHHS CIICIMATLHBIX HABUTAITHOHHBIX
WHCTPYMEHTOB U T€XHOJIOTHH. Pagap mo3BosnseT 0OHApyKUBATh MPEMSTCTBHS U APYTUE CyAa, IXOJIOTHl 00eCTIeUNBaIOT ONpeaeIeHre
r1yOuHbI U penbeda nHa, a GPS-cucTeMbl Mpe0CTaBISIOT TOYHYIO HHPOPMAIIAIO O MECTOTIONIOKEHHH. ABTOMAaTH3HPOBAHHBIE
CUCTEMBI YIPABJICHUS IOMOTAIOT MOAJIEPKUBATH KYypC M M30eTraTh CTOJKHOBEHHH. Bce 3T cpe/icTBa MOBBIMIAIOT O€30MacHOCTh
TUTaBaHMSI 1 MUHAUMHU3UPYIOT PUCKU aBapUUHBIX CUTYalUH.

3aKpLITLIe BOITPOCHI C OAHUM IIPaBUJIBHBIM OTBETOM

Bomnpoc Ne3
Kakoii 3aK0H OIMCHIBaeT JABMXKEHHE Tella I10]] BO3JICHCTBHEM BHEIIHEH CHIIbI?




a) 3aKOH BCEMHPHOTO TSATOTECHUS

b) Bropoii 3akon HeroToHa

c¢) Tperuii 3axon HetoTona

d) 3axoH coxpaHEHHs YHEPrUU

IIpaBusbHbIii 0TBET: b) Bropoii 3akon HeioToHa

Bompoc Ned

Kaxkoit nmpubop ucnons3yercs A U3MEPEHUs] CKOPOCTH 3BYKa B Bojie?
a) ['maponokaTtop

b) Dxomnot

¢) Conorpad

d) Jatuuk naBieHus

[IpaBunbHbIi oTBET: a) ['napookaTop

3aKpI)ITI)Ie BOIIPOCHI ¢ HECKOJIBKUMU TTPABUIIbHBIMU OTBETAMU

Bompoc Ne5

Kaxkue (axTops! BIUSIOT Ha CTAaOMIFHOCTE CyJHA HA Boxe?
a) ®opma Kopiryca

b) Pactipenenenue rpy3os

c¢) Bricora nHamBogHOTO G0pTa

d) I'myOuna ocagxu

ITpaBubHBIE OTBETHL: &, b, ¢, d

Bonpoc Ne6

Kakue ycTpoiicTBa HCTIONB3YIOTCS ISl U3BMEPEHUS MapaMeTpOB MOPCKON Cpeabl?
a) TepmomeTpsl

b) darunku conéHocTn

c) PIIC

d) CniyTHUKOBBIE TPUEMHUKH

[IpaBuibHBIC OTBETHL: &, b, ¢, d

BOHpOCbI Ha YCTAaHOBJICHHC IOCJIEA0OBATCIBHOCTH
Bompoc Ne7

YcTaHoBHTE PaBIIIBHYIO MOCIEI0BATENBHOCTD 3TANIOB ABUKEHHUS CYIHA B IITOPMOBBIX YCIOBHUSIX:
1. OlLieHKa MOrO/IHBIX YCJIOBUH.

2. [IpuHsATHE Mep O 0OeCIeUCHUIO OS30MACHOCTH dKHUITAXa U rpy3a.
3. YcTaHOBKa MapyCHOTO BOOPY>KEHHSI FUTH BKITIOUCHUE JTBUTATEINEH.
4. HaOmroneHue 3a M3MEHEHUSIMU ITOTOJbI.

[IpaBuiibHas mocnenoBaTeNbHOCTh: 1 — 3 — 2 — 4

Bompoc Ne§

YcTaHOBHTE NOCIEA0BATENBHOCTD 3TANOB MPOBEAEHHS MAHEBPOB JUIsl IIBAPTOBKU CyIHA:
1. Br16op MecTa CTOSIHKH.

2. IMoaroroBka 000pynOBaHHUSA W KOMAHBL.

3. [onxon x mpuyay.

4. BrinonHeHye MBapTOBOYHBIX ONEpaLuil.

IIpaBunbHas nocnenoBaTenbHOCTh: 1| =2 — 3 — 4

BOHpOCLI Ha YCTAaHOBJICHUEC COOTBECTCTBHUA

Bonpoc Ne9

YcTaHOBHTE COOTBETCTBHE MEXKIY TUIIAMH BOJH U UX XapaKTEPHCTHKAMHU:

Tum BonHBI XapakTepucTUKa

a) ITonepeunsre 1) Konebanns gacTum MepreHINKyIIpHO HAIIPaBICHUIO PACTIPOCTPAHEHUS
b) IIpomonsHbIe 2) Konebanust gacTuIl BIOIb HApaBICHUS PACIPOCTPAHEHHUS
¢) Crosuune 3) O0Opa3yroTcst IpU HAJIOXKEHUU JABYX BCTPEYHBIX BOJIH

d) Yopyrue 4) Tlepenator sHeprur0 0€3 MEepeHoca BEmecTBa

IIpaBunbHOE COOTBETCTBUE:

a)— 1)

b) — 2)

c)—3)

d)—4)

Bomnpoc Nel0

YCTaHOBI/ITe COOTBECTCTBHUC Me>1<,uy q)I/I?;I/I‘IeCKI/IMI/I BCIIMYMHAMMU U UX CAUHULIAMHA I/I3MepeHI/I$I B Me)K}IyHapOZIHOﬁ CHUCTEMC CANHUIL
(CI):




dusnyeckas BeIUYUHA Enununa uzmepeHus
a) Cuna 1) HeroToH

b) Pabora 2) Ixoymnb

¢) MomHocTb 3) Barr

d) Dueprus 4) xoynb
[IpaBunbHOE COOTBETCTBUE:

a) — 1)

b) — 2)

c)—3)

d)—4)

3 cemectp

OTKpBITBIE BOIIPOCHI

Bompoc Nel

OO0BsCHUTE, KaK MMOJITPH3ALNS CBETa MPUMEHSICTCS B CY/IOXO0JICTBE, OCOOCHHO B YCIIOBHSX IUIOXOH BUAMMOCTH. Kakne
MPENMYIIECTBA AAET HCIIOIB30BAHUE MOISPU3ALUOHHBIX QUIBTPOB?

OrtBerT:

IMonsipu3arus cBeTa UCHONB3YETCs ISl YMEHBIICHHS OJTMKOB W YIYYIICHUS BUIUMOCTH B YCIIOBHSX SPKOH COTHEYHOMN 3aCBETKH HITH
OTPaKEHHOTO CBETA OT BOJIBL. [10MIApH3aTOPHI MPOIYCKAIOT CBET TOJIBKO OJJHOTO HAIIPABJICHWUS, OJIOKUPYS OCTAITHBIE, YTO CHUKAET
WHTEHCUBHOCTH OJIMKOB. TO OCOOEHHO MOJIE3HO ISl MOPSKOB, TO3BOJISISI BUJETh OOBEKTHI HA TOPU3OHTE WM B BoJie Oojiee 4ETKO.
[Monsipu3aTophl TAK)KE MOMOTAIOT Pa3aHyaTh [[BETA U KOHTPACTHOCTh OOBEKTOB, YIIydIlas 00Iee BOCIPHUIATHE OKPYKArOIIEH
00CTaHOBKH.

Bonpoc Ne2

OO0bsicCHUTE, KaK IIPOUCXOUT JICJICHHE SIIEP ypaHa B sIEPHBIX peakTopax. Kakue Mepbl NPHHUMAIOTCS A1 KOHTPOJISI LISTHON
peaKLMU ¥ IPeJOTBPALICHUS aBAPUMHBIX CUTYyallui?

OrtserT:

[enenue sipep ypaHa IpOUCXOJMT ITyTEM 3aXBaTa HEHTPOHOB sipaMy ypaHa-235, 4To MPUBOJUT K UX paclleIICHHIO Ha JiBa Oosee
NETKUX Spa U BRICBOOOXKICHNIO SHEPTUH. B pe3ynbpraTe peakuy TakKe BBIISNSIOTCS HOBBIC HEHTPOHBI, CIOCOOHBIE BEI3BATH
JanbHelee aeneHne. [ KOHTPOIIS HEMHOW PeaKuy HCTIONB3YIOTCS YIIPABISAIOMINE CTEPKHH, TOTIIONIAIONINE H30BITOK
HEHWTPOHOB, a TAKXKE CHCTEMBI OXJIAXKACHHS, IPEIOTBPALIAOIINE [IEPErpeB peakTopa. JJomoTHUTENbHbIE Mephl 0€301aCHOCTH
BKJIOYAIOT PE3E€PBHBIC HCTOUYHUKH AIICKTPOIIMTAHUS ¥ 3aIIUTHBIE Gapbepbl ISl CAESPKUBAHHS PaIOAKTHBHBIX BEIIECTB.

3aKpI)ITI)Ie BOIIPOCHI C OAHUM NPABUJIBHBIM OTBETOM

Bomnpoc Ne3

Kaxkoii Tun n3nydeHust oopa3yercs Mpy aHHUTHILIINY aphl 3JeKTPOH-TIO3UTPOH?
a) Anbda-uznyyenue

b) bera-uznyueHue

¢) lamma-m3myderHune

d) MudpakpacHoe usrydeHne

[TpaBuibHEIH OTBET: ¢) 'aMMa-u3ydeHue

Bomnpoc Ned

Kaxkoit MmeTo ucmionb3yeTcst s ONpeeNeHus] CTPYKTYphI KpHCTa/LIOB?
a) Penrrenosckas nudpakims

b) DnexTpoHHAST MUKPOCKOIHS

¢) Macc-ciekTpoMeTpus

d) Kamopumerpus

IMTpaBuibHEIH OTBET: a) PeHTreHOBCKas TudpaKys

3aKprTbIe BOIIPOCHI ¢ HECKOJIBLKUMU ITPABUJIbHBIMU OTBETAMHU

Bompoc Ne5

Kakue MeToIbI HCHIONB3YIOTCA AL OOHAPYKEHUS PAJHOAKTUBHBIX HCTOUHHKOB?
a) ['amma-cniektpomeTpust

b) JleTekTopsI HOHU3UPYIOLIETO H3ITyICHUS

¢) PertrenoduryopecieHTHEII aHaIN3

d) DnexkTpoHHAasE MUKPOCKOIUS

IIpaBuitbHBIC OTBETHL: , b

Bompoc Ne6

Kakune nprOops! HCIIOIB3YIOTCS JUISl HCCIIEA0BAHUS ONITHYECKUX CBOWCTB MaTepHanoB?
a) CnextpodoTomerp

b) omspumerp

c¢) Peppakromerp




d) Kanu6parop
I[TpaBuitbHBIC OTBETHL: 2, b, C

BOHpOCLI Ha YCTAaHOBJICHUC MOCIIEAOBATCIBHOCTH

Bompoc No7

YcTaHOBHTE MPAaBIIIBHYIO TIOCIIEIOBATENEHOCTD ATAIIOB MIPOIIECcca SIEPHOTO CHHTE3A:
1. OO6pa3zoBaHue renus.

2. CoenuHeHne ABYyX aTOMOB BOJOPOJA.

3. BrIcBOOOXKICHIE YHEPIHH.

4. DopMHpOBaHHUE HOBOII MaTepuUH.

IIpaBusbHas nocnenoBaTenbHOCTh: 2 -4 — 1 — 3

Bompoc Ne8

YcTaHOBHTE IPAaBIIIBHYIO TOCIIE0BATENBHOCTD IAT0B IPH IPOBEACHUH SKCIICPUMEHTA 110 HHTEeP(EpeHIUH CBeTa:
L. Habnronenye u perucrpanys HHTEpHEepeHIUOHHON KapTHHBI.

2. VYcTaHOBKAa HCTOYHUKA KOTEPEHTHOI'O CBETA.

3. YcraHOBKa 3KpaHa AJs HAOMIOAEHHUsS HHTePGhEPEeHITHH.

4. PerynupoBaHue paccTOSHUS MEXIYy UCTOUHHKOM CBETa U SKPAHOM.

[IpaBuiibHas TOCIEAOBATENBHOCTD: 2 — 4 — 3 — 1
Bompocsl Ha ycTaHOBIIEHHE COOTBETCTBUS

Bonpoc Ne9

YcTaHOBHUTE COOTBETCTBHE MEXy (PU3NIECKIMU SIBICHISIMHU U HX IPUMEHCHHEM B TEXHUKE:
Pusnyeckoe sSBICHHUE IIpumeHeHnEe B TEXHUKE

a) ®ororp ekt 1) ConmHeunsie OaTapeu

b) Snepusrit cuare3 2) Jlazepst

¢) Maruutnoe nosie 3) Kommacer

d) DrekTpoMarHUTHAS MHIYKIHS 4) T'enepanust 3MEKTPOIHEPTHUI

[IpaBunbHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d)—4)

Bompoc Nel0

VYCTaHOBHTE COOTBETCTBHE MEXIY (HDU3MUECCKAMH SBICHUAMHE B OIITHKE U MX OIUCAHUCM:
DU3UUECKOE SBICHUE Onucanue

a) dudpaxuus 1) Pa3nokeHne cBeTa Ha CHEKTpPaJIbHBIE IIBETA

b) IIpenomnenne 2) Msrubanne CBETOBBIX BOJH IPU MPOXOXKICHUU Yepe3 Iperpamgy
¢) ducniepcus 3) V3MeHeHne HalpaBieHUS CBETa IIPH TEPEX0/e U3 OTHOW CPeasl B APYTYIO

d) Uarepdepenuuss 4) IlepekpriTue CBETOBBIX BOJIH, MPUBOISIIEE K YCHICHHIO WM OCIA0JICHUI0 MHTEHCUBHOCTH CBETa
[IpaBUIBHOE COOTBETCTBHE:

a) —2)

b) — 3)

c)—1)

d)—4)

OIIK-3: CnocobeH mpoBOIUTE H3MEPEHHs U HaOM0AeHNUsI, 00padaThIBaTh U MPEACTABIATH SKCIEPHMEHTAIBHEIEC JaHHbIC

2 cemecTp

OTKpHITHIE BOIIPOCH

Bonpoc Nel

Omnuumre nporecc H3MepeHust KodpHUIMEHTa TPEHUS CKOIBKEHUS MEXKILY IByMsI IOBEPXHOCTAMH. Kakue napameTpsl HEOOX0AUMO
KOHTPOJINPOBATH PH NPOBEJCHUN SKCIIEPHMEHTA?

Ortser:

Jlns u3mepenus Kod(duIeHTa TpeHUs CKOIBKEHUS MEXIY AByMsI TOBEPXHOCTSMHU OOBIYHO HCIIONIB3YeTCS METO HAKIIOHA
iockocTd. OJMH U3 00BbEKTOB ITOMEIAETCsl HAa HAKJIOHHYIO INIOCKOCTh, ¥ TIOCTENICHHO YBEIMYMBAETCS YroJl HAKJIOHA 10 MOMEHTa
Hagaja cKoJbkeHus. KoadduimeHT Tperns paccunThIBaeTCS Kak TaHTSHC YIJla HAaKJIOHA. BaykHO KOHTPOIMPOBATE YHCTOTY
MOBEPXHOCTEH, PABHOMEPHOCTH NPHUIIOXKEHHS HaTPY3KH U OTCYTCTBHE BHOpAIIHIA.

Bomnpoc 2:

OO0bsicCHUTE, KaK N3MEPUTH CKOPOCTh PACIIPOCTPAHEHHUS! 3ByKOBBIX BOJIH B cpejie. Kakue MeTobl HCIIONIb3yI0TCs IS 3TOT0 U KaKue
(haKTOPHI HYXKHO YIUTHIBATE?

Otser:

CKOopocTb pacrpocTpaHeHUsI 3BYKOBBIX BOJIH B CPEJIe M3MEPSIETCs C TIOMOIIBIO METO/I0B, OCHOBaHHBIX Ha PErUCTPallii BPEMEHU
MPOXO0KJICHUS 3BYKOBOI BOJHBI MEXK/Ty IBYMs TOUYKaMH. MCIIONB3YIOTCS YIIBTPa3BYKOBBIE JATYUKU HIM MEKPOGOHBI. BaxkHo
YIUTBIBATh TEMIIEPATYPY CPEAbI, BIQXKHOCTH M HAJIIYHE TPETATCTBHIH, KOTOPhIE MOTYT IOBIUATH HAa PACIPOCTPAHCHUE 3BYKA.




3aKpI)ITI)Ie BOIIPOCHI C OAHUM NPABUJIBHBIM OTBETOM

Bompoc Ne3

Kakoii 3akoH onuchIBaeT ABMKEHUE TeNa MO BO3ACHCTBHEM BHEITHEH CHIIBI?
a) 3aKOH BCEMUPHOTO TATOTEHUS

b) Bropoii 3akon HeroToHa

¢) Tperwuit 3akoH HetoToHa

d) 3axoH coxpaHEHHs YHEPruu

ITpaBunbHbIA 0TBET: b) Bropoii 3akon HeroToHa

Bomnpoc Ned

Kaxkoii mpubop UcCIoabp3yercs Al K3MEPEHHUs CKOPOCTHU 3BYKa B Bojie?
a) ['maponokaTop

b) Oxomnot

¢) Conorpad

d) Jaruuk naBneHus

IMpaBuibHEIT oTBET: a) ['MaponokaTrop

3aKprTbIe BOIIPOCHI ¢ HECKOJIBLKUMU ITPABUJIbHBIMU OTBETAMHU

Bompoc Ne5

Kaxkue (akTops! BIUSIOT Ha CTaOMIBHOCTE CyJJHA HA Boae?
a) dopma kopiyca

b) Pacipenenenne rpy3os

¢) Bricora nHagBogHOTO G0pTa

d) I'myOuna ocaaxu

IIpaBuibHBIC OTBETHL: &, b, ¢, d

Bompoc Ne6

Kakune nprOops! HCIIOIB3YIOTCS JUIst H3MEPEHHSI MAarHUTHOTO 110JIs1?
a) Kommac

b) Maruurometp

¢) lanpBanometp

d) Karymika HHAYKTHBHOCTH

IIpaBunbsHbIE OTBETHL: b, d

BOHpOCLI Ha YCTAaHOBJICHUEC ITOCJICA0BATCIbHOCTH

Bomnpoc Ne7

YcTaHoBHTE MPaBUIBHYIO MTOCIIEI0BATEIBHOCTD IATOB MIPHU MPOBEACHUN KCIIEPUMEHTA N0 U3MEPEHHIO CKOPOCTHU 3BYKa B BO3AYXE:
1. INoaxmovyeHne MUKPO(GOHOB K PETHCTPHPYIOLIEMY YCTPOHCTBY.

2. H3mepenue BpeMeHHU MPOXOXKICHHS 3ByKa MEXKIy MUKPOGOHAMI.

3. Pacuer ckopocTu 3Byka IO U3BECTHBIM PAcCTOSHUSM M BpEMEHH.

4. Hactpotiika paccTosiHHI MeXay MUKPOGhOHAMHU.

IIpaBunbHas nocinenoBarenbHoCTh: 4 — 1 — 2 — 3

Bompoc Ne8

VYcraHoBHTE MOCIIEA0BATENBHOCTD 11ar0B ITPU HACTPOIKE 1a3epPHOTO JalbHOMEpPA A U3MEPEHUs] PACCTOSHUSL:
1. Hactpolika npueMHuKa CUrHaza.

2. INoaxmroueHne UCTOUHNKA MUTAHUS.

3. Hacrpoiika nepegatomiero nasepa.

4. W3mepenue paccTosHusl.

IIpaBunbHas mocnenoBaTenbHOCTh: 2 — 3 — 1 — 4
Bormpock! Ha ycTaHOBJIEHHE COOTBETCTBHS

Bompoc Ne9

YcTaHOBHTE COOTBETCTBHE MEXKIY (PU3NUCCKIMU SBICHUSAMH U MPHOOPAMH, HCIONB3YEMBIMHU JUTS UX H3y4CHUS:
Dusnyeckoe sBICHUE [Mpubop

a) DnektpuuectBo 1) AMmepmeTp

b) Maruetusm 2) Komnac

¢) OnTryeckue 3G eKThI 3) CnekTpomMeTp
d) PammoaktuBHOCTE 4) I'efirepoBCKHMi CUSTUMK
IIpaBuIBHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d)—4)




Bormpoc Nel0

YcTaHOBHTE COOTBETCTBUE MEXKITYy GU3HUSCKUMH BEIMIHMHAMH U X SITUHHUIIAMHU H3MEPECHUsT B MEeXXIYHAPOJHOM CHCTEME ¢TUHMI
(cny:

dusnyeckas BeIuUnHA Enununa nzmepeHus
a) Cuna 1) HeroToH

b) Pabora 2) Ixoymb

¢) MomHocTtb 3) Barr

d) DuHeprus 4) JIxoynab

IIpaBunbHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d)—4)

3 cemecTp

OTKpBITBIE BONIPOCHI

Bompoc Nel

OObsicCHUTE, KaK IIPOUCXOUT TIPEIOMIICHNE CBETA Ha TPaHUIIE IBYX CPEJ] C Pa3HBIMHM ITOKa3aTeNsiMu npestiomiieHust. Kakue dakropst
BJIMAIOT HA YroJl IpenoMiIeHus?

OrtserT:

[IpenomieHue cBeTa NPOUCXOIHT, KOTIa CBET NEPEXOJUT U3 OHOM Cpe/ibl B IPYTYIO C PA3INYHBIM II0Ka3aTeleM IPEIOMICHHS.
Yo7 nMpenoMIIeH!s OTIpeersIeTCsl OTHOIICHHEM CHHYCOB YTJIOB IIaJICHUS 1 TIPEJIOMIICHHS, CoTaacHo 3akoHy CHemna-/lekapra. Ha
YroJ1 MpeJIOMJICHUSA BJIUAIOT ITOKA3aTEIIN IMTPEITOMIICHUSA 00eux Cpen, Yroj rmaacHusd CBE€Ta U JJIMHA BOJIHBI CBETA.

Bompoc No2

OOBsicHUTE, KaK TPONUCXOIHUT (poTo3(h(deKT 1 Kakne (aKkTOPhI BIUAIOT Ha €ro MHTEHCHBHOCTE. Kakue MaTepraisl Hanboee

3¢ HEeKTUBHO JEMOHCTPUPYIOT PoTOdhDeKT?

OrtserT:

DoT03(h(heKT — 3TO SIBICHUE, IPH KOTOPOM CBET BHIOMBAET JIEKTPOHBI M3 ITOBEPXHOCTH MaTepuaia. IHTeHCHBHOCTH (hoTod(derra
3aBHCHT OT YaCTOTHI CBETA, €r0 HHTCHCHBHOCTH 1 CBOWCTB MaTepHaia. MaTepHasl ¢ HU3KOH paboTOi BEIXOAA 3JIEKTPOHA, TaKUe
KaK LIeJIOYHbIe MeTaJuIbl, Hanbosee d3pPEeKTUBHO MPOSBISAIOT GOTOIDDEKT.

3aKpI)ITI)Ie BOIIPOCHI C OTHUM NPABUWJIBHBIM OTBETOM

Bormpoc Ne3

Kaxoit mprbop rcnonb3yeTces It U3MEPEHUS JUTHHBI BOJIHBI cBeTa?
a) Cnextpomerp

b) ®ortometp

¢) UuTepdepomerp

d) Muxpockor

IIpaBunbHbIA OoTBeT: a) CriekTpoMeTp

Bompoc No4

Kakoii anmeMeHT neprnoguaeckoil TabIUIbl UMEET HanOOoJIbIIee KOIMIECTBO IIPOTOHOB B siApe?
a) Ypau

b) [Tnyronuit

¢) Papmit

d) Kanudopanit

[IpaBuibHBIi OTBET: a) YpaH

3aKpLITI)Ie BOIIPOCHI C HECKOJILKUMU ITPAaBUIIbHBIMU OTBETAMU

Bompoc Ne5

Kakue MeToIsI HCIIONB3YIOTCS ISl 0OHAPYKECHHUS PAJHOAKTUBHBIX HCTOUHHKOB?
a) l'amma-criekTpomeTpus

b) JleTekTopbl HOHU3UPYIOLIECTO H3ITyICHHUS

¢) PerTrenoduryopeciieHTHBIN aHaIN3

d) DnexkTpoHHAsT MUKPOCKOIIHUS

IIpaBusibHBIE OTBETHL: @, b

Bonpoc Ne6

Kakue npuOops! HCIIONB3YIOTCS AL HCCIEIOBAHUS ONTHYECKUX CBOICTB MaTepHanon?
a) CriektpodoTomMeTp

b) [omspumerp

c) Peppaxkromerp

d) Kanubparop




IIpaBusbHBIE OTBETHL: @, b, C

BOHpOCBI Ha YCTAaHOBJICHUC MTOCJICAOBATCIBHOCTH

Bomnpoc Ne7

YcTaHOBUTE NPAaBUIIbHYIO NIOCIE0BATENLHOCTh 3TAOB MPOLECCa SAEPHOTO CUHTE3A:
5. OO0pa3oBaHue Tenusl.

6. CoennHeHne IByX aTOMOB BOAOPOJA.

7. BBICBOOOXKICHHE YHEPTHH.

8. dopMupoBaHrUe HOBOM MaTepuH.

IIpaBunbHas nocnenoBaTeNbHOCTh: 2 -4 — 1 — 3

Bompoc Ne§

YcTaHOBHTE TPAaBIIIBHYIO TIOCIIEIOBATEIBHOCTD IIAr0B IPH MIPOBEICHIH SKCIICPUMEHTA 110 HHTEeP(EpEHIINH CBETA:
5. HaGmonenue u peructpanust HHTEp(HEpeHIUOHHON KapTHHBL

6. YcTaHOBKa MCTOYHHMKA KOTEPEHTHOTO CBETA.

7. VYcraHoBKa 3KpaHa JuId HaOIOAEeHUsT HHTeP(EpeHIINH.

8. PerynmupoBanue pacCTOSHUS MEXIYy HUCTOYHHKOM CBETa U SKPAHOM.

IIpaBusbHas ocnen0BaTENbHOCTD: 2 — 4 — 3 — 1
Bompock!l Ha ycTaHOBIIEHHE COOTBETCTBUS

Bompoc Ne9

YcTaHOBHTE COOTBETCTBUE MEXKITYy (GU3UUSCKUMH SBICHUSIME U UX PUMEHEHHEM B TEXHUKE:
dusnyecKoe SBICHHUE IIpumeHeHnEe B TEXHUKE

a) ®oroadp ekt 1) Conneunsle Gatapeu

b) Snepusiit cunte3 2) Jlaszepbl

¢) MaruutHoe none  3) Kommacs!

d) DnexTpoMarHuTHAS MHIYKIUS 4) T'eneparnys 3I€KTPOIHEPTUU

ITpaBuiIbHOE COOTBETCTBHE:!

a)— 1)

b) —2)

c) —3)

d)—4)

Bompoc NelQ

YcraHOBHUTE COOTBETCTBHE MEXKY (PU3HIECKUMHU SIBJICHHSAMH B OIITHKE U UX ONHUCAHUEM:
®duznveckoe SBICHHE Ommcanne

a) Audpaxuus 1) Pa3znoxeHne cBeTa Ha CIIEKTpPaJILHBIC IBETA

b) [Ipenomnenue 2) N3rubanue cBETOBBIX BOJH MPU MPOXOXKAECHUH Uepe3 Mperpamy
¢) Jducnepcus 3) 3MeHeHHe HalpaBICHHs CBETa IIPU MEPEXOJE U3 OTHOM Cpelbl B IPYTYIO

d) Uarepdepentust  4) IlepekpbiTie CBETOBBIX BOJIH, MPUBOISIIEE K YCHUICHHIO WM OCIA0JCHUI0 MHTEHCHBHOCTH CBETa
IIpaBuUIBHOE COOTBETCTBUE:

a) —2)

b) — 3)

c)—1)

d)—4)

6.4. Meronmueckue MaTepuaJibl, onpeae/sonue npoueaypbl OHeHuBaHUuA

MeTtoauka oLeHKH J1abOpaTOPHBIX PaboT

CTyIeHT 0IDKEH BBIOJIHUTD U 3aIlIUTHTh BCE JIA0OpaTOpHbIE pabOThL, MPELyCMOTPEHHBIE IIPOTPAMMO JUCIUIIINHBIL.
JlabopaTopHast paboTa CUMTAETCS 3alIUIIIEHHON IIPH YCIOBUH YIOBICTBOPUTEIHFHBIX OTBETOB HAa HE MeHee 85% BceX KOHTPOIBHBIX
BOIIPOCOB, IIPHBEACHHBIX B KOHIIE KaX0i1 paboTHI B 1JaOOPaTOPHOM MPAKTUKyME, a TAK)KEe BBIMOTHEHHS TECTOBBIX 3alaHUH 110 TeMe
paboThl HAa YCMOTpEHHE NPeTo/iaBaTelneH.

Metoauka 3a4eTa 0 AUCLUIIIMHE
3adeT 1o AUCIMILUIMHE BBICTABIISAETCS 10 Pe3ylbTaTaM CHCTEMaTHYECKOH paboThl CTy[eHTa B TEUCHHUE CeMeCTpa.

MerTouKa OLIEHKH 3K3aMeHa 10 TUCIIUTIINHE

TeopeTudeckast 9acTh 3K3aMeHa M0 JUCLUIIIMHE MIPEACTaBIsIeT cO00i KOMIIJIEKC BOIPOCOB HAa YCBOGHHE IPOICHHOr0 MaTepHuania -
TEpMHHBI, OTPEIENICHNUS, 3aKOHBL.

B pamxax TeopeTHdeckoi 9acTi 00yJaroImuics, I KayKI0To 3a1aHus, (GOPMYIHPYET MPABIIBHEIE C €r0 TOYKH 3PESHHS OTBETHI.
3agaHue CUNTACTCS BHIITOJHEHHBIM B TOM CIIydae, €CIIM JaHbl BEpHBIC OTBETHI Ha BOIIPOCHL. B mpoTuBHOM citydae 3amaHue
CUUTAETCS HEBBIIOIHEHHBIM.

ITpakTHdeckas yacTh 9K3aMeHa MO AUCLUILTIHE NPECTaBISET 3a/1a4H, HAIIPAaBIECHHbIE HA BBISIBICHUE BO3MOYKHOCTH NPAKTHYECKOTO
IIPUMEHEHUSI KOHKPETHOIO TEOPETUUECKOr0 pas3iena.

OK3aMeH BBICTABIISCTCS C YUCTOM PE3yNbTaTOB BBIIOIIHEHUS TCOPETHIECKON M MPAaKTUIECKON yacTeil B COOTBETCTBUH C
NpPUBEJEHHBIMU HIXKE TPEOOBAaHUAMHU.




5 (oTaM4HO) >85 Bce 3aaHust BBINOIHEHB! B COOTBETCTBUM C TPEOOBaHUAMH, B IOJHOM 0ObeMe U 0e3 OIIHOOK.

4 (xoporo) 75+84 Bce 3amaHus BEIIONHEHBI B COOTBETCTBHH C TPEOOBAHMAMH, B 00BEME JOCTATOYHOM IS OOIIEro
(hyHKIIMOHUPOBAHMS CHCTEMBI HJIH BBITIOJTHEHO JBA 33/IaHUS B COOTBETCTBHU C TPEOOBAHMSAMH, B IIOJIHOM 00BeMe 1 03 OmHOOK.

3 (YHOBIETBOPUTENHHO) 50+74 BrinonneHo He MeHee ABYX 3aJaHUil B COOTBETCTBUU C TpeOOBaHUSIMH, B 00BeMe
JOCTaTOYHOM JUIsl 00IIEro (QYHKIIMOHUPOBAHUS CHCTEMBI

2 (HeyIOBIETBOPUTEIIHHO) <50 BrimonHeHO MeHee BYX 3aIaHUM B COOTBETCTBHH C TPEOOBAaHWAMH, B 00beMe
JOCTaTOYHOM JUIA 00IIeTO (DYHKIIHOHUPOBAHUS CUCTEMBI

HToroselii 0at 3a 5k3aMeH BBICTABIIETCS 10 OLEHKE XyAllel yacTi. B CIOpHBIX cilydasx NpenojaaBaTellb BIPaBe 3a1aBaTh
YTOYHSIOIINE BOIIPOCHI M JaBaTh JOTOJHUTEIBHBIC TPAKTHIECKUE 3aTaHHs.

7. YHEBHO-METOJUYECKOE 1 THO®POPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAY JISA)

7.1 Pexomenyemasi iuTepaTrypa

7.1.1. OcHoBHas JiuTEpaTYpa

ABTOpBI, COCTaBUTENIU 3aryiaBue WznarenscTBo, rox
JI1.1 | Tpodpumona Taucus Kypc ¢usuku: yaed. mocobue 11 HHKSHEp.-TEXH. CIeIl. By30B Mocksa: Axanemus, 2010
MBanoBHa
JI1.2 | Bukynos CtaHucnas du3mKa: 3a1a4u A1 CAMOCTOAT. PEILIEHUS IS CTyJ€HTOB BCEX CIIELL. Hosocubupck: HI'ABT,
Bukroposuy, 0u. ¥ 3204. hopM 00yueHHUS 2011
Tpeinkrna Enena
TpangueBHa
JI1.3 [CurnmoB Brnamucnas | Onruka. @usmnka aToma: 1ab0paTOPHEINA IPAKTHKYM IO (DH3HKE Hosocubupck: CI'YBT,
HBanoBuy, 2016
IIpoTononosa Huna
ITaBnoBHa
JI1.4 |Buxkynos C. B., ®dusmka: cOOPHUK 3a71a4 Hosocubupck: CI'YBT,
Curumos B. ., 2017
Tpsinkuna E. T.
JI1.5 | C.B. Bukynos, B.1. dusuka: yued. mocoodue Hosocubupck: CI'YBT,
Curumos, E.T. 2017
Tpeiakuna, A.C.
SpocnaBueBa
JI1.6 |Huxurenko AHatonuii |JlaGopaTopHBIH IPAKTUKYM IO MOJEKYISIPHOU (H3UKE: MPAKTHKYM Hosocubupck: CI'YBT,
T'eopruesny, SIkoBnes 2019
Biagumup
Huxonaesuu,

CurumoB Brnanucinas
WBanosuy, TpeiHKHHA
Enena TpanuesHa,
IIporonomnosa Huna
IlaBmoBHa, ["'onoBaHoB
Muxaun Hukxonaesuu

JI1.7 |Huxurenko AHatonuii |JlaGopaTopHBIH IPaKTHKYM IT0 MEXaHUKE Hosocubupck: CI'YBT,
I'eoprueBuny, SkoBieB 2018
Bragumup
Huxomaesuu,

CurumoB Bnaagucias
HBanoBuu, TpbrIHKHUHA
Enena TpanuesHa,
IIporonomnosa Huna
ITaBnoBHa, I'osioBaHOB
Muxaun HukonaeBuu

7.1.2. lono/HUTeILHAS JIMTepaTypa

ABTOpBI, COCTaBUTENIN 3arnaBue WznarenscTBO, rox
JI2.1 | Opnos Tpanuit JlabopaTopHBIH MPAaKTUKYM MO (pHU3HKE. DIEKTPUIECTBO, MATHETU3M Hosocubupck: HI'ABT,

BacunseBud, 2002

CuntokoB Muxauin

IlerpoBuu

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIIUHBI (MOAYJIS1)

Hasuaueunne Ob6opynoBaHue

YuebHas AyAUTOPHSA i | AyoutopHast nocka; Komrutekt ydeOHOM wmeOenu; JlaGopaTopHble CTEHABI: YHHBEPCAIbHBINA
NPOBEJCHHS TEKYIIETO KOHTPOJA |CTEHJ «3aKoHbl IOCTOSHHOIO TOKa», 6 mrT.; JlaboparopHas ycraHoBka: OrmpezneneHue




U IIPOMEKYTOYHOM aTTECTalUH

TOPU3OHTAIBHON COCTABNIAOMIEN MarHUTHOro mois 3emid, 4 mr. OmnpeneneHHe YCKOPEHHS
CHJIBI TsDKeCTH 1o cnocoOy beccenst, 6 mr.; Mastauk OGepGeka, 2 wT.; MaxoBoe Koneco, 4 mir.;
Ompeneneane  ckopoctd  3Byka; OmpeneneHWE OTHOIICHWS — TEMIOEMKOCTeH, 2  mT.;
JIabopaTopHOoe oOopynoBanue: Habop 31eKTpom3MepuUTEeNbHBIX mpubOopoB, 2 mT.; Habop
000pyIOBaHYSI TS BBIYMCIICHUS OTPEITHOCTEH M3MEPEHHH, 6 INT.

JlabopaTopusi ONTHKH U (PU3UKU
aToma - ydeOHas ayIuTOpHs I

AymutopHast pocka; Komrutekt ydeOHoit Mebenm; JlabopatopHeie ycraHOBKH: OmpepencHue
TJIaBHOTO (POKYCHOTO paccTOSHHSA JHH3EL, OIpeneneHne Mmoka3aTels IPeIOMIICHHS KUIKOCTEeH ¢

IIPOBEIECHUS nmabopaTOpHBIX | ToMombl0  peppakromerpa AO6Ge; OmnpeneneHue [UIMHBI BOMHBI Jlazepa INPH  HOMOIIU

3aHATHI audpakunoHHON pemerky; OnpeneneHHe KOHIEHTPAIMM CaXapHbIX pPacTBOPOB C HOMOLIBIO
caxapumerpa, 2 mr.; OmnpeneneHne TeMmIepaTypbl packanéHHoro Tena; VccienoBaHue
JIMHEIYaToro CIeKTpa BOJOPO/IA U OMPEIeNICHHs IIOCTOSHHOI Punbepra

YuebHas ayJUTOpHs quist | AynutopHast nocka; Komrurekt yge6HOM Mmebenn; MynsrumenuitHoe o00pymoBaHHE: HPOEKTOP

MPOBEACHHNS TEKYILICTO KOHTPOJIA
u l'lpOMe)KYTO‘IHOﬁ aTTeCTaluu

(cTaumoHapHBIii), 3kpaH (cTaumoHapHslii), I[1IK (mepeHocHoi)




