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OO01mmast TpyI0eMKOCTh 73ET

Yacos 1o yueOHOMY IIaHy 252 Buisl KOHTPOJIA B ceMecTpax:
B TOM YHCIIE! 9K3aMEeHBI 2
AyJUTOPHBIE 3aAHATHS 135 3auerhi |
caMocCTosTeIbHas paboTa 67
4acoB Ha KOHTPOJIb 36

Pacnpezle.nelme YacCoB JUCHUIIVIMHBI 110 CEMeCTPpaM

Cemectp
(<Kypc>.<Cemectp 1(1.1) 2(1.2)
Ha Kypce>) HUroro
Henenn 153/6 20 1/6
Bun 3ansatuit vir | P | yn | pno| vo PIl
Jlexun 30 |30 |20 [20 |50 |50
JlabopaTopHbie 15 |15 |20 |20 |35 |35
[IpakTuueckue 30 (30 |20 |20 [50 (50
WHas koHTaKTHas 6 6 8 8 14 |14
pabora
HUroro ayn. 75 |75 |60 [60 |135 135
KonraktHas pabora |81 |[81 |68 |68 |149 | 149
Cam. pabota 27 |27 |40 |40 |67 |67
Yacel Ha KOHTPOIIb 36 |36 |36 |36
HUtoro 108 [ 108 | 144 | 144 | 252 | 252
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1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1

Kypc ¢usnkn aBisercsa oOmeHaydHOH TUCIUIUINHON 1 6a3upyeTcs, B OCHOBHOM, Ha MaTeMaTHKE U 3HAHHSX O IPUPOJIE 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

21

TpedoBanus K NpeIBapPUTEIBHOI MOATOTOBKE 00Y4AOIIET0Cs:

2.2

JuCHMIUINHBI ¥ MPAKTHKH, ISl KOTOPBIX 0CBOEHHE TAHHOM TUCHUILINHBI (MOXY/Is1) HEOGX0IUMO KaK
npeiIecTBYIOIIee:

3. KOMIETEHIIMA OBYYAIOIEI'OCs, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCIIUITJINHBI

MOAaYJIsd)
B pe3yabTrarte ocBOeHHs THCHUTIIHHBI 00yIaIOIIHIiCS T0JIKEeH
3.1|3uars:
3.1.1 | ocHOBHBIE TOHSATHS, 3aKOHBI U MO MEXaHUKH, dJIEKTPHYECTBA M MAarHETH3Ma, KoJeOaHU U BOJIH, KBAHTOBOH (pr3HKH,
CTaTUCTHUYCCKOM (DU3MKH U TSPMOAWHAMUKH, METOIBI TEOPETUUCCKOTO U IKCIIEPUMEHTAIBHOTO UCCIICIOBAHUS B (PH3HKE
3.2 | YmeTh:
3.2.1 | nonp30BaThCA U3MEPUTENBHBIME IPUOOPAMU; YMETh OLICHUBATh YUCICHHBIE MOPSAKHA BEINYHH, XapaKTEPHBIX IS
Pa3IUYHBIX Pa3/IeiioB ECTECTBO3SHAHMS
3.3 | Bragern:
3.3.1 | MeToiaMH TEOPETUUYECKOTO U IKCIIEPUMEHTAIHLHOTO UCCIIEI0BaHMs, HaBbIKaMH 0€30MacHOM paboThl ¢ 000pyIOBaHHEM,
00paboTKK 1 aHaIK3a SKCICPHUMCHTAIBHBIX TaHHBIX
4. CTPYKTYPA JUCHUIIJIMHBI (MO YJIS)
Bup HanMeHoBaHMe pa3aeioB U TeM /BU 3aHATHS/ Cemectp | Yacos | Jluteparypa | IIpllo
3aHATHSA / Kype AroT
Pazpen | Paspen 1. duznyeckne 0CHOBBI KJIACCHYECKOH MEXaHMKHU
Jlek Kunemaruxka /Jlex/ 1 JI1.1 0
IIp Kunemarnka KnunemaTika nocTynaTelIbHOTO M BpaIlaTeIbHOTO JABIKEHUS 1 6 JIL.S 0
MaTeprabHOI TOYKH U TBepaoro Tena. Pemenne 3amaq /I1p/
JIab Kunemaruka. Jlaboparopnas padora 1. OCHOBEI METOZI0OB 00pabOTKH 1 5 JI1.8 0
Pe3y/bTaToOB U3MEpeHni pusnueckux BenuuuH. JlaboparopHas padora 2.
OnpeeneHre MIOTHOCTH TEJ MPaBHILHON Gopmbl. /J1ab/
Cp Kunemaruka /Cp/ 1 6 0
Jlex Hunamuka /JIex/ 1 6 JI1.1 0
IIp Junamuka. J[nHamMuka noctynaTesibHOTO ABHKeHUS Tel. OCHOBHBIC 1 8 JIL.S 0
TEOpPEeMBI U 3aKOHBI. [IMHaMIKa BPAIaTeIbHOTO IBI)KEHUS TBEPIOTO
tena. PaboTa u sHeprus B MexaHuke Pemenne 3amau /IIp/
JIab Junamuxka. JlabopaTtopHas pabota 3. OnpeneneHue yCKOPEHUsI CHIIbI 1 6 JI1.8 0
TsoKecTH 1o crocody beccenst. JlaboparopHas padora 4.0npenenenue
MOMEHTA HHEPIIMK MaXOBOTO KoJIeca THHAMHIECKIM METOJIOM.
JlaboparopHas pabota 5. M3ydeHue OCHOBHOTO 3aKOHA TUHAMUKH
BPAIIATEIBHOTO IBHXKEHHUS ¢ TIOMOIIBI0 MasiTHuKa O0epOeka /J1ad/
Cp Junamuxka /Cp/ 1 0
Jlex MexaHuueckue KonedaHus U BoJIHbI /JIek/ 1 2 JI1.1 0
IIp Tl'apmonnueckue konebanus. 3atyxaromue konebanus. ClioxeHue 1 JI.5 0
konebanuii. Perrenue 3anaq /I1p/
Cp Mexanunueckue koebanus u BomHbI /Cp/ 1 2 JI1.2 0
HKP Kontponbhas padota 1 /UKP/ 1 J1.4 0
Paznen | Pa3zgen 2. Moaekyiasipuasi Gu3nka U TEpMOAUHAMHUKA
Jlex MonekynsapHO-KHHeTHUeCKas Teopust /JIex/ 1 6 JIT.1 0
IIp MoutekynsapHo-kuHeTn4eckas Teopus. OCHOBHOE ypaBHEHUE 1 4 JIL.S 0
MOJICKYJISIPHO - KHHETHYECKOH TEOPHH HICATbHOTO ra3a. DIeMEHTHI
craructuku Makcseiuia u bonbivana. Perienue 3amaq /Tlp/
JIab MonekynsapHo-KuHeTHYecKas Teopus. JlabopaTopHast paboTa 1 2 J1.6 0
6.0mpenencHue OTHOIICHHS YISIbHBIX TEINIOEMKOCTEH BO3IyXa,
M3MEPEHHBIX MPH OCTOSIHHOM JIABJICHUH W TIOCTOSSHHOM 00beME METOJIOM
Knemana u Jlezopma /J1a6/




Cp

MonekynsapHo-kuHeTHueckas reopus /Cp/

Jlex OcHOBBI TepMOIUHAMHKH /JIex/ J1.1
JIab OcHossl TepmonuHamuku Jlaboparopras padora 7.M3mepenne ITHBI JI1.6
3BYKOBO#1 BOJIHBL,CKOPOCTH 3ByKa U K03 ¢uuunenra [Tyaccona mo
($ha30BBIM cooTHOIICHUSM. /J1ab/
Ip OCHOBBI TEPMOAMHAMUKY AHAJIN3 IEPBOTO U BTOPOro Hayall JI1.5
TepMonuHaMuKy. TerutoBele MammHbl. Pernenue 3amaq /Tlp/
Cp OcHogsl TepmoauHamuku /Cp/ J1.7
HUKP Kontponbnas padora 2 /UKP/ JI1.4
Paznen | Paszpes 3. DuekrpuyecTBo
Jlex Onekrpoctaruka /JIex/ JI1.1
J1a6 Onekrpoctaruka. JJabopaTopHas padota 8. MccnenoBanue J12.1
aeKTpruecKoro noss /J1a6/
IIp OneKkTpocTaTuka DIEeKTpocTaTHIecKoe noje. HanpsskeHHOCTh u JI1.5
norennuan. [Ipuniun cynepnosummu. [Tpumenenne Teopemsl ["aycca s
pacueTa IEKTPUIESCKHX TMOJIeH. DIEKTPOEMKOCTh YeTUHEHHOTO
MIPOBOJHHKA U TUIOCKOTO KOHACHCATOPa. DHEPTHS AIEKTPOCTATUIECKOTO
nosisi. Perienue 3anau /Ip/
Cp Onexrpoctaruka /Cp/ J12.1
Jlex OnexrpoauHamuka /Jlex/ JI1.1
IIp OnexkrpoauHamuka. IloctosHubll TOK. 3akonsl Oma. K.IT. 1. ucrounuka JI.5
MTOCTOSTHHOTO ToKa Penienue 3amau /T1p/
JIa6 OnekrpoauHamuka. JlaboparopHas padora 10. M3mepenue
CONPOTHUBIICHNS METOIOM YPaBHOBEIIEHHOTO MOCTHKa /J1ab/
Cp Onexrpoauaamuka /Cp/ JI2.1
Paznen Pasnen 4. DinexkTpomMarseTusm
Jlex Marnutocraruka /Jlex/ JI1.1
IIp Marnutoctatuka. MarautHoe noie. 3akoHsl Ammnepa, buo — Casapa — JI1.5
Jlannmaca u momHoro Toka. Cuna Jlopenua. JBmkeHne 3apsyKeHHBIX
YacTHIl B MAarHUTHOM Tojie. Pemenne 3anay /I1p/
JIa6 Maruutoctatuka. JlJaboparopHas padota 11. Onpenencaue JI2.1
TOPU30HTAIBHON COCTaBIISIFONIEH MarHUTHOTO 1moJist 3emun /J1ab/
Cp MarunTocratuxa /Cp/
Jlex MaruutHas unykuus. Teopus Makcsesuia U1sl 31€KTpOMarHuTHOIO JI1.1
monist /Jlex/
IIp Marnutnas unaykuus. Teopus MakcBesia AJis 3JIEKTPOMAarHUTHOTO JI1.5
oJIst SIBeHHe 3JeKTPOMAarHUTHOW HHAYKIUH. CaMOMH/TyKITHSL.
WNHAYKTHBHOCTD. DKCTPATOKH 3aMBIKAHHS ¥ Pa3MBIKaHUS dIEKTPHUECKON
nenu. KonebaTenbHbII KOHTYp. DIEKTpOMarHuTHBIE Konebanus. Perrenue
3agay /Ilp/
Cp Maruutnas naaykuus. Teopust MakcBenia Asist 3J1€KTPOMarHUTHOTO JI1.2
nionist /Cp/
UKP Kontponbnas padota 3 /UKP/ JI1.4
Pazpen | Paspen S. Onruka
Jlek Odusnueckas ontuka /JIex/ JI1.1
IIp ®duznyeckas ontuka. OCHOBHBIE 3aKOHBI T€OMETPUYECKON ONITHUKH. JIL.S
WuTepdepennms u nudpaknus ceera. [lomspusanus ceera. Pemenne
3amaq /Tlp/
Jlab Odusnueckas ontuka. JJabopatopnas padota 12. OnpeneneHue riIaBHOTO JI1.3
(dokycHoro paccrostHus auH3. JlabopaTopHas padorta 13.OnpenencHue
TOoKa3aTesel PETIOMIISHHS KHUIKOCTEH ¢ TOMOIIBIO pedpaKkToMeTpa
A60e. JlabopatopHas pabota 13.0OmnpeneneHue ATUHBI BOJIHBI U3TY4SHHS
Ja3epa IpH MOMOIIY TU(PPaKIIMOHHON penieTky /J1ad/
Cp Ouznueckas onrtuka /Cp/
Jlex KsanroBas onrtuka /JIex/ JI1.1
IIp KBanroBas ontuka. 3aKOHBI TEIIOBOTO M3IydeHUs U poTodddekra. JIL.S5
Pemenue 3amau /T1p/
JIa6 KsanToBas ontuka. Jlabopatopnas padota 14.0npenenenue JI1.3
TeMITepaTyphl PACKAIICHHOTO TeJla ONTHYECKHM MeTonoM /JIab/
Cp Ksanrosas onrtuxa /Cp/ J1.3




HKP KonTponsHas pabora 4 /UKP/ 2 4 1.4 0

Paszmen |Pa3gen 6. AToMHas U siaepHas pusuka

Jlex Crpoenue aroma /JIex/ 2 2 JI1.1 0

IIp Crpoenue atoma. KBaHTOBas IpUpoza CBETa U BOJIHOBBIE CBOWCTBA 2 2 JI1.5 0
yactul. Perenne 3agay /I1p/

JIab Crpoenue aroma. JlabopatopHas pabota 15. I'pagynpoBka 2 4 JI1.6 0
MOHOXpOMATopa Mo CIIEKTPY UCITyCKaHHsI aTOMOB pTyTH. ViccienoBanue
CIIEKTPOB UCITYCKaHUS BOAOPO/Ia M OTPEIEIICHUE TOCTOSTHHOM

Pun6Gepra /J1a6/
Cp Crpoenue atoma /Cp/ 2 4 0
Jlex Snepnas ¢puszuka /Jex/ 2 2 JI1.1 0
IIp SAnepnas du3nuka. 3aK0H PagJUOAKTUBHOTO pacnaja. SIaepHble peaKIyu. 2 2 J1.6 0
Pemenue 3amau /T1p/
Cp Snepuas ¢pusuka /Cp/ 2 4 JI1.6 0
HUKP Konrtponbhas padota 5 /UKP/ 2 2 JI1.4 0

5. COJEPKAHME JUCHUILIAHGBI (MOAYJIST)

Pasznen 1. dusndeckue OCHOBBI KJIACCUYECKON MEXaHUKU

Tema 1.1. Kunematuka

OneMeHTH! KUHEMaTHKU. Mozenu B MmexaHuke. CucteMa otcueta. IlocTynarenbHoe ABUXKEHUE TBEPIOTO Tela. TpaeKkTopus, AI1HA
MyTH, BeKTOp mepemenieHus. CKoOpocTb ¥ yCKOPEHHE TOUKU KaK IPOM3BOIHBIC PaJuyca-BeKTopa 1o BpemeHu. HopmanbHOE U
TaHTCHIMAJbHOE YcKopeHus. Kiaccuukanus BUIOB ABHKCHHS.

Tewma 1.2. lunamuka

Tpu 3axona nuHamuky Herotona. IToHATHS Macchl ¥ cuilbl. Buibl Uil B MEXaHUKE: TPEHUs, yIPYTOCTH U TATOTeHU. MMITynbe Tena.
Mmnynbe cunbl. BHenHre 1 BHyTpEHHHUE CUIIBI. 3aKOH COXpaHEHUs UMITYJIbCa MEXaHW4YeCcKol cucteMsl. LlenTp Macc (LIeHTp
MHEPLMH) MEXaHUYECKOIN CUCTEMBI U 3aKOH €T0 JBMKEHMUSL.

PaboTa mocTOSHHON M IepeMeHHOH CHIIBI. BrIpaxkeHIe paOoThI CHIIBI Yepe3 KPHBOJIMHEHHBINH HHTErpasl. MONIIHOCTE. DHEPTus Kak
YHHUBEpCallbHas Mepa Pa3IU4HbIX (JOpPM ABMKEHHS U B3auMojeicTBusA. KuHeTHueckas sHeprus MeXaHUIeCKOH CHUCTeMBI. 3aKOH
COXpaHEHHs] MEXaHUYECKON SHEPTHH U €r0 CBSI3b C OJHOPOIHOCTBIO BpeMeHH. Y 1ap aOCONIIOTHO YIPYTUX U HEYIPYTUX Tedl.
MoMeHT uHepLIH TBEPAOIo Tena OTHOCUTENBHO ocH. I[Tpumepsl ero Beruncnenus. Teopema Illteiinepa. MomenT cuiibl. OCHOBHOE
YpaBHEHUE JUHAMUKU BPaIaTEIbHOIO IBUXKEHUS TBEPIOTO TeJIa OTHOCUTENIBHO HEIIOABUKHOM OCH. 3aKOH COXPAHEHHSI MOMEHTA
UMIIYJIbCA U €T0 CBSI3b C U30TPOITHOCTHIO MPOCTPAHCTRA.

3aKoH BCEMUPHOTO TSAroteHus. [loreHnyanbHas 3Heprust MaTepUualbHON TOUKHM BO BHEIIHEM CHIJIOBOM I10JIE U €€ CBSA3b C CUJIOH,
JIEHCTBYIOIIEH Ha MaTepUATbHYIO TOUKY. 3aKOH COXPaHEHHUS MEXaHUYECKOW DHEPTHH U €T0 CBSI3b C OJJHOPOIHOCTHIO BPEMEHH.
JlaBneHne B )KUAKOCTH U rasze. EAuHUIB n3MepeHus gapienus. 3akonsl [lackans n Apxumena. TeueHne uaeanbHOM KUIKOCTH.
YpaBHeHHE HEpa3pbIBHOCTU. Y paBHEeHUE bepHyun U cneAcTBuUs U3 Hero. TeueHue Bsi3kon xkuakoctu. @opmynsl HeioToHa u
Crokca. KoaddurmeHT BI3KOCTH U METO/IBI €T0 OIPEICICHHS.

Tema 1.3. Mexanmueckne KoyeOaHHUS 1 BOTHBI

T'apmonuueckue konebaHus U UX XapakTepucTuku. JuddepeHunansHoe ypaBHeHHE TapMOHHUECKUX KonebaHuid. I1pykuHHBIH,
(u3MYECKUi 1 MaTeMaTHYECKUI MasTHUKH. DHEPIUsl rapMOHHYECKUX KojieOanuit. ClIo)KeHUE TapMOHHUYECKHUX KOJIeOaHHIH OTHOTO
HaIpaBJIeHUs] U OJMHAKOBOM 4acTOThl. buenue.

CroxeHHs B3aUMHO NEPHICHIUKYIIPHBIX Konebanuit. @urypst JInccaxy. 3aTyxaromye 1 BIHYKAeHHbIe Koaebanus. PesonaHc.
BonHoBbIe iporiecchl. MexaHn3M 00pa30BaHUs MEXaHUYECKHX BOJH B YIIPyroi cpene. [IponoabHbIe U OIIEPEYHBIC BOIHBI.
YpaBHeHHe IIIOCKOI Oerymel BoHBI. [JJTiHA BOJIHEI X BOJIHOBOE YHCIIO.

Paznen 2. MonekynsapHas ¢pu3uKa 1 TEpMOJIUHAMUKA

Tema 2.1. MonekynsipHO-KMHETUYECKas TEOPUS

OnbITHBIE 3aKOHBI UICANIBHBIX ra3oB. YpaBHeHue Knanelipona-MenneneeBa. OcHoBHoe ypaBHeHue MKT uneanbHbIX razos.
Cpensss KHHEeTHYIecKasi SHEPrus MOJNeKyll. MoIeKyIsIpHO-KMHETHYECKOe TOJKOBaHNE aOCOIIOTHON TeMIIepaTypHl.

DJIeMEHTBI CTATUCTUYECKOH (U3UKH. 3aKOH MakcBeluia I pactpeielIeHHs: MOJIeKYIl HIEILHOTO ras3a 10 CKOPOCTSM.
Bapomerprueckas ¢popmyna. 3akoH boxbiiMaHa Ui paciipeeeHus YacTUI] BO BHEIITHEM MTOTEHIINATIBHOM 11oiie. CpeaHee 9rcIio
CTOJIKHOBEHHH M CPEeTHSSA AITHHA CBOOOAHOTO Mpodera MOJIeKyIl.

OmnsbitHOe ob6ocHoBanue MKT. Tuddysus, TemnonpoBoJHOCTb U BHyTpeHHee TpeHue. 3akoHbl Puka, Pypbe u HpioToHa.

Tewma 2.2. TepmoanHaMuka

Buytpennsist sHeprus. HUucno creneHei CBOOOIB MOJIEKY. 3aKOH PAaBHOMEPHOTO PACTIPE/ICICHHUS SHEPTHH IO CTETIEHSIM CBOOOIBI.
IlepBoe Havano TepmoanHaMUKH. PabGoTa rasa mpu u3MeHeHHH ero o0beMa. TemIoeMKoCcTs MakKpoCcHCTeMBbl. MossipHast
TEMI0EMKOCTb. 3aBUCUMOCTb TEIIOEMKOCTH UIEAIBHOTO Ta3a OT BUja npoliecca. [IpruMeHeHne nepBoro Hadanaa TEPMOJIUHAMUKH K
n3omnporeccaM. AnuabaTHbI mporecc. Y paBHenue [Tyaccona.

Kpyrosslie mponeccel. O6paTumsle n HeoOpaTuMble mponecchl. Lnkin KapHo u ero k.I1.a. [ud uxeansHOro rasa. Bropoe Hagano
TepMoauHaMuKU. [loHsATHE 00 SHTpONUH, €€ CTATUCTHYECKOE TOJIKOBAHHE.

Cutbl 1 IOTEHIMABHAS SHEPTUSI MEXKMOJIEKYIISIPHOTO B3auMoeHCTBHA. D PEKTUBHEIN TaMeTp MOJIeKyll. Y paBHeHne Ban-znep-
Baanbca. ®a3osbie nepexonnl 1 u 2 poxa. Kputmueckoe cocrosiaue. TpoiiHast Touka. OcOOEHHOCTH TBEPIOTO U KUIKOTO COCTOSHHIMA
BemecTBa. [ToBepxHOCTHOE HaTsLKeHHe. CMadnBaHKe. KanuispHele sSBICHUS.

Pa3nen 3. DnexrpuuecTso




Tema 3.1. DnexTpocTaTika

3akoH Kynona. Hanpsi’keHHOCTb M CUJIOBBIE JIMHUU HANPSHKEHHOCTH 3JIeKTpudeckoro nois. [Ipunnun cynepnosunuu
anekTpudeckux noiseil. IIpumep pacuera HanpsXKEHHOCTH 1OJIA, CO3aBaeMON crucTeMol 3apsAoB. II0TOK BEKTOpa HaNpsHKEHHOCTH
anektpuueckoro nomst. Teopema Octporpaackoro-Iaycca

PaboTa cuit 3eKTpruUecKoro moJs 1o nepeMerieHuro 3apsaaa. LIupkynsuus BeKTopa HanpsbkeHHOCTH. [loTeHInanbHbIi XapakTep
3NEKTPOCTATUYECKOro Nousd. [ToTeHnnan anekTpu4ecKkoro mojis. DKBUIOTEHIUAIbHbIE TOBEPXHOCTU. CBA3b MOTEHLIUANIA C
HaNpsDKEHHOCTBIO NMOJIs. DIEKTPUYECKOE MOJIE B AUANEKTPUKaxX. TUIIBI TU3IEKTPUKOB. Buabl nonspuszanuu. Bekrop nongpusanuu.
IIpoBOAHUKH B 3IEKTPOCTATUYECKOM IoJe. DIEKTPOEMKOCTh poBoAHUKa. KoHneHcaTops! 1 ux BuAsl. DopMyria MIOCKOTo
KoHzieHcaTopa. CrocoObl cOeAMHEHMsT KOHAEHCATOPOB B GaTapero. DHeprus 3JIeKTpoctaTuyeckoro nost. O0bEMHast INIOTHOCTh
SHEPIUU.

Tema 3.2. DnexTpoauHaMuKa

ITocTostHHBII dNeKTpUYecKuil TOK. Buibl HocuTenei 3apsina B pa3inuHbix cpenax. Cuna Toka. Bekrop miotnoctu Toka. 9C
UCTOYHMKA TOKa. 3akoH OMa 11151 ydacTKa U nojaHoi nenu. CompoTuBIeHHe U TPOBOJUMOCTb IPOBOIHUKOB, UX TEMIIEpaTypHas
3aBUCUMOCTb. PacueT cOnpoTUBICHUN IPU Pa3NUYHBIX BUIAaX COCAUHEHHM.

PaboTa 1 MOITHOCTH 371eKTpUYecKoro Toka. 3akoH Jlxoynsa-Jlenna. Ilpasuna Kupxroda u npuMeHeHne X K pacdeTy
Pa3BETBIEHHBIX LIETIEH.

Paznen 4. DnexTpomMarseTusm

Tema 4.1 MarauTocTaTHKa

MarnuTHoe none. Maaykys MarHuTHOrO nosisi. CunoBble IMHUKM MarHUTHOTO T0JIs1, €r0 BUXPEBOI XxapakTep. 3akoH AMmepa 1
CHUJIBI, AEUCTBYIOLIEH Ha MPOBOJHUK ¢ TOKOM. [IpaBuio neBoil pyku. MarHuTHbIM MOMEHT KOHTYpa ¢ TOKOM. KOHTyp ¢ TokoM B
MarautHoM mode. [Ipusnun paboTs! snekrpoasurarens. 3akoH buo-Casapa-Jlamnaca u ero npuMeHEHHE K pacueTy MarHUTHBIX
roJiei (MpsSIMOTO U KPYroBOTO TOKOB).

Cuiibl B3aMMOJICHCTBHUS IapaJlIeIbHBIX TOKOB. 3aKOHBI AMIiepa. [IBIKEHHE 3apsKEHHBIX YaCTHULl B MArHUTHOM nosie. Cuia
Jlopenna. Hupxkymnsuust Bektopa H u B. 3akoH nosHoro Toka. MarautHoe nosie cojieHou1a M Topouaa. [1oTok BekTopa MarHUTHOU
unaykuuu. Teopema 'aycca s nons B. [loTtok Bektopa B yepes conenoun.

Tema 4.2. MaruutHas uaaykuus. Teopust Makcsenia Ajst 31€KTPOMarHUTHOTO MO

Pabora 110 TIepeMeneHnIo MPOBOAHMKA M KOHTYPa C TOKOM B MarHUTHOM IT0JIe. DJEeKTPOMAarHUTHas MHIYKIWA. 3akoH Dapanes
€ro BBIBOJ] U3 3aKOHA coxpaHeHus 3Hepruu. Ipasuno Jlenna. SIsnenue camonHaykimu. MHIyKTHBHOCTH KOHTYpa. DJ1C
CaMOMHAYKIUH. B3auMHas nHIyKIus.

MarsauTHOe TI0JTe B BemecTBe. THITBI MarHeTHKOB (IHa-, Tapa- U peppoMarHeTHKH), nX Gpu3ndeckas nmpupona. Hamaran4eHHOCTS.
MarnuTHas npoHunaeMocTs BemecTsa. OcHoBbI Teopu MakcBeiuia. Tok cMelienus. YpaBHeHus: MakcBenla B UHTEIPalbHOU
hopme.

ITonsTue o nepemeHHoM Toke. OMHYECKOE, PEaKTHBHOE (EMKOCTHOE ¥ MHAYKTUBHOE) M MOJIHOE CONPOTHBIIEHHS LIETTH EPEMEHHOTO
Toka. 3akoH OMa Juld ey NePEMEHHOr0 TOKa. MOIIHOCTb, BbIJENIsIeMasl B LIENH IIEPEMEHHOTO TOKA.

OnexTpoMarHuTHBIE KoneOanus. ['apMOHUUECcKHe, 3aTyXarolHe U BRIHYKIeHHbIe KoieOanus. [lonaTue o pe3oHaHce.
OneKkTpoMarHUTHBIE BOJIHBI U UX cBoiicTBa. I1IKkana aneKTpOMarHUTHBIX BOJIH.

Paznen 5. OnTuka

Tema 5.1. ®usndeckas ONTHKA

OCHOBHBIE 3aKOHBI T€OMETPUYECKOH ONTUKH. AOCONIOTHBII U OTHOCUTENBHBIN MOKa3aTesu npenomieHus. Mx ¢usudeckuii cmbic.
SIBneHue MOTHOTO BHyTpeHHeTo oTpaxkeHus. CBeToBoasl. Chepudueckue 3epkana. @opmyna 3epkana. [loctpoeHne H300paskeHMA.
Tonxkue nun3bl. @opmyna nuH3bL. [TocTpoeHne H300paxKeHHH.

BonHoBas 3neKTpoMarHuTHas pupoja cBeta. KorepeHTHOCTh 1 MOHOXPOMATHYHOCTh CBETOBBIX BOJIH. Bpems u anvHa
KorepeHTHOCTH. [IpocTpancTBeHHas KorepeHTHOCTE. VIHTepdhepernus cBeta. Meros! HabmroneHns naTepdepeHnnu ceera. Pacuer
uaTepepernun B onbite FOHTa. MIHTepdepeHnns cBeTa B TOHKUX IUIeHKaX. [1010CH paBHOW TONIIMHEI X PaBHOTO HAKJIOHA.
Konbua Hetorona. [Ipumenenne uuTeppepeHiny B HAyKe U TEXHHUKE.

Judpaxius ceta. [punimn INolirenca-®Openens. Meton 300 @penens. Judpakuus Openens Ha KPyriioM OTBEPCTHH U TUCKE.
Judpakmust Ha mpocTpaHcTBeHHOH pentetke. @opmyna Bynbsga-bparra. Pertrenorpadgudeckoe uccinegoBaHne CTpyKTyph
kpuctamioB. [TonsTre o ronorpaduu.

IMonapuzanus ceera. EcTecTBeHHBIH U noasipu30BaHHBIN cBeT. 3akoH Mamtoca. [lomsipusanust cBeTa Npy OTPaKEHUU U
IIPEJIOMJIEHUM Ha IPaHuLle ABYX AUAJIEKTPUKOB. 3akoH bprocrepa. [IBoitHoe nydenpenomienue. Ilpuzma Hukonsd. Ionsapouns! u
HOJIAPHU3AI[IOHHBIC TPU3MBIL.

HckyccTBeHHas ontudeckas anuzotponus. Iddextsl Keppa u @apanes. OnTuuecky akTUBHBIE BelecTBa. [ucnepcus cera.
DJIeMEeHTBI JIEKTPOHHO TeOpHH auctepcuu cera. [lornomenue (adbcopOius) ceera. 3akoH Byrepa.

Tema 5.2. KBanrtoBas ontuka

TemnnoBoe U3TydeHHE U €r0 XapaKTePUCTUKH. AGCONOTHO YepHOoe Teno. 3akoH Kupxroda. 3axon Credana - Bonbimana.
Pacnipenienenue sHeprum B crieKTpe aOCOMIOTHO YEpHOro Tena. 3akoH cMelleHus Buna. @opmyna Penes-/xuHca.

SIenenue pororddexra. BHemHmit pororpdekt u ero 3axonsl. PoTOHBI. YpaBHeHHe DWHIITEHHA 11 BHENTHETo GoTodddeKTa.
Macca n umnynsc ¢ortoHa. J{aBnenne cBera. OnbiTel Jlebenena. Jlazeps, mpuHINN JEUCTBUS, YCTPOICTBO U IPUMEHEHHE.

Pa3nen 6. AToMHas U siiepHast pu3nKa

Tema 6.1. Ctpoenue atoma

Mopenu aromoB Tomriicona u Pesepdopaa. OMnuprueckre 3aKOHOMEPHOCTH B CIIEKTPax UCITyCKAaHHS U MOTJIOIEHHS aTOMOB.
®opmyna Punbepra. JInneiuartelii criektp atoma Bojopoia. OCHOBHBIE CEPUH CIIEKTPAIIbHBIX JIMHUH.

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




Ioctynater bopa. BopoBckas Teopust aroMa BOOPOAa M BOZOPOJONOT0OHOT0 HOHA. ATOM BOJOpPO/ia B KBAHTOBON MEXaHHKE.
KBanToBsle uncna. Criue anekTpona. CrinHoBoe kBaHTOBOe uncio. [Tpunnun INaynu. Pactipenenenue aneKTpOHOB 1O COCTOSTHUSIM.
Tema 6.2. SInepHas pusnka

PertreHosckue criekTpsl. 3akoH I'. Moznu. [Tornomerue, CIOETAHHOE U BRIHYXICHHOE H3nydeHue. [loHsTe 00 onTHIecKux
KBaHTOBBIX FeHepaTopax (ITa3epax). Pasmep, cocTas u 3apsi aTOMHOro aapa. MaccoBoe u 3apsiioBoe uucia. JleeKkt Maccsl 1
SHEprus CBA3M sApa.

BsaumMopnelicTBue HYKJIIOHOB U IIOHATHE O CBOMCTBAX U MIPUPOAE AACPHBIX CHI. Monenu siapa. PaguoakTHBHOE U3IIy4eHHUE U €T0
BUJIBL. 3aKOH PAaJHOAKTUBHOTO Paclana. 3aKOHOMEPHOCTH U NMIPOHCXOXKACHHUE anb(a, OeTa - U rTaMMa-H3IydeHUs] aTOMHBIX sep.
IonsTHE O AAEPHBIX PEAKIHMAX U UX OCHOBHBIX THNaX. McKkyccTBeHHas paluoakTUBHOCTD. [lenenue Tsokensix saep. Lennas
peakmust neneHus. [loaaTre o simepHoi SHepreTuke. Peakist cHHTe3a aTOMHBIX siaep. [IpobiaeMa yrpaBisieMbIX TepMOSACPHBIX
peakiuii. DneMeHTapHbIe YacTHIbl. VX Kraccupukanus.

6. POHJ OIIEHOYHBIX CPEJICTB

6.1. IlepeyeHb BUIOB OLICHOYHBIX CPEACTB

BeInosHeHMe U 3a1uTa 1ab0opaTopHBIX padoT
BeImonHeHHE CaMOCTOSTEIBHBIX PaboT

3auer

OK3aMeH

6.2. Tembl NUCLMEHHBIX PadoT

6.3. KonTpoabHbIe BONIPOCHI U 3aJaHUS

OIIK-3: CiocoOeH MpUMEHSTh COOTBETCTBYIOIIN (PU3MKO-MaTEeMAaTUIECKHI ammapar, METOAbI aHAJIH3a 1 MOACIHPOBAHUS,
TEOPETUIECCKOTO U IKCIIEPUMEHTAILHOTO UCCIISIOBAHUS MIPH PEIICHUU MPO(HECCHOHATBHBIX 3a1a4

1 cemectp

OTKpBITBIE BOIPOCHI

Bomnpoc Nel

OmnumuTe mporece u3MepeHus KodQGUITeHTa TPEHUS CKOIBKEHUS MEX Iy ABYMS IOBEpPXHOCTAMHU. Kakue mapaMeTpsl HEOOXOIUMO
KOHTPOJINPOBATH NPH NPOBEJCHUN SKCIIEPHMEHTA?

Ortser:

Jlns m3mepenns Kod(duImeHTa TpeHUs CKOIBKEHUS MEXIY ABYMS TOBEPXHOCTSIMHU OOBIYHO HCIIONIB3YeTCSI METO HAKIIOHA
riockocTd. OZMH U3 00bEKTOB IIOMEIIAETCsl HA HAKJIOHHYIO INIOCKOCTh, ¥ IIOCTENIEHHO YBEIMYMBAETCS YroJl HAKJIOHA 10 MOMEHTa
Havaia ckoibxeHus. KoaduireHT TpeHns paccunThIBACTCS KaK TAaHI'€HC YIila HaKJIOHA. BakHO KOHTPOJIMPOBATH YHCTOTY
MOBEPXHOCTEH, PpABHOMEPHOCTH NPHUIIOKEHHS HarPY3KH U OTCYTCTBHE BHOPAIIHIA.

Bompoc 2:

OOBbsicCHUTE, KaK N3MEPUTh CKOPOCTh PACIPOCTPAHEHHUS! 3ByKOBBIX BOJIH B cpejie. Kakue MeTo bl HCIIoNIb3yI0TCs IS 3TOT0 U KaKue
(haKTOPHI HY)KHO YIUTHIBATE?

Ortser:

CKOopocTb pacnpocTpaHeHHsI 3BYKOBBIX BOJIH B Cpelie M3MepsIeTCs C TIOMOLIBIO METO/I0B, OCHOBaHHBIX Ha PErUCTPallii BPEMEHU
HPOXOXKJICHUSI 3BYKOBOH BOJIHBI MEX/IYy ABYMSI TOUKaMH. VICIIONB3yI0TCS yIbTPa3ByKOBbIC JATYMKU WIM MUKPO(OHEL. BaxkHO
YUUTHIBATh TEMIIEPATYPY CPEbI, BIQKHOCTD M HAJIYHE TPETIATCTBHH, KOTOPBIE MOTYT MOBIUATH HAa PACIIPOCTPAHCHUE 3BYKa.

3aKpLITLIe BOITPOCHI C OTHUM IIPaBUJIIBHBIM OTBETOM

Bonpoc Ne3

Kaxkoli 3aK0H OonuchIBaeT ABMXKEHUE TeJIa MO BO3AECHCTBUEM BHEIIHEN CHIIBI?
a) 3aKOH BCEMHUPHOTO TATOTCHUS

b) Bropoii 3akon HeroToHa

c¢) Tperwuii 3akoH HetoToHa

d) 3akoH coxpaHeHHsI SHEPTUH

IMpaBuibHEIH oTBeT: b) BTopoii 3akoH HeioToHa

Bonpoc Ne4

Kaxoit mpubop ucnonbiyeTces Ui H3MEPEHHs CKOPOCTH 3ByKa B Bojie?
a) l'maponokarop

b) DxonoT

¢) Conorpad

d) laTunk naBiaeHUs

IIpaBuibHEI 0TBET: a) ['UapooKaTop

3aKpLITLIe BOITPOCHI C HECKOJIbKMUMU MTPABUJIBHBIMU OTBETaAMHU

Bonpoc Ne5
Kakue (akTopbl BIUSIOT Ha CTaOMIIBHOCTB Cy/Ha Ha BoJe?




a) @opma Kopiyca

b) Pactipenenenue rpy3os

¢) Bricora HamBoHOTO G0pTa
d) 'mybuna ocaaku
IIpaBusibHbBIE OTBETHL: @, b, ¢, d

Bonpoc Ne6

Kaxue nmpuOopbl HCHOJIB3YIOTCS ISl M3MEPEHHST MarHUTHOTO 1101517
a) Kommac

b) Maraurometp

c¢) laneBanOMETP

d) Karymika "HAYKTUBHOCTH

ITpaBunbHbIC OTBETHI: b, d

BOHpOCLI Ha YCTAHOBJICHUC MOCIIEA0OBATCIBHOCTH

Bonpoc Ne7

YcTaHOBHTE MPAaBIIIBHYIO TIOCIIEI0BATEIBHOCTD MIAr0B IPH MIPOBEACHUH SKCIICPUMEHTA T10 H3MEPEHUIO CKOPOCTH 3BYKa B BO3IYXE:
I. [MonkroueHne MUKPOGOHOB K PETHCTPUPYIOIIEMY YCTPOHUCTBY.

2. H3mepeHne BpeMEHHU MPOXOKACHUS 3BYKa MEXLy MUKPO(OHAMH.

3. PacueT ckopocTu 3Byka IO U3BECTHBIM PACCTOSHUSIM U BPEMEHU.

4. Hacrpoiika paccTossHHI MeXay MHKPO(OHAMH.

[IpaBuiibHas IOCTEIOBATENBHOCTD: 4 — 1 — 2 — 3

Bompoc Ne8

YcTaHOBHTE NOCIEA0BATENFHOCTD [IIATOB NP HACTPOKE JIa3epHOT0 AalbHOMEpPa IS U3MEPEHUS PACCTOSHUS:
1. Hacrpoiika npueMHuKa curHana.

2. INonxiroueHne UCTOYHNKA ITHTaHUS.

3. Hacrpolika nepenaroero asepa.

4. W3mepenue paccTosHUS.

[IpaBuiibHas ocIeN0BaTENBHOCTD: 2 — 3 — 1 — 4
Bomnpocsl Ha ycTaHOBJIEHHE COOTBETCTBUS

Bonpoc Ne9

YcTaHOBHTE COOTBETCTBUE MEXKIYy GU3NUECKUMH SIBICHUSMH U PUOOPAMH, UCTIONIE3YEMBIMH ISl UX U3YUECHUS:
du3ndecKoe sIBICHUE TIpubop

a) DnekrpuuectBo 1) AMmepmerp

b) Marsetusm 2) Kommnac

¢) Onrtuyeckue 3PPeKTo 3) CnexTtpometp
d) PannoaktiBHOCTE 4) I'eirepoBCKHI CUETUHK
IIpaBuIbHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d)—4)

Bompoc Nel0

YCcTaHOBHUTE COOTBETCTBHE MEXY (PU3MUECKUMH BENMYNHAMH U UX €ANHHUIIAMA H3MEpeHHs B MexXTyHapOTHOH CHCTEMe eAMHHMIT
(CH):

®dusznueckast BeINYUHA Enunnna namepenus
a) Cuma 1) Hetoton

b) Pabora 2) Ixoyms

¢) MomHoCTh 3) Barr

d) Dueprus 4) JIxoynb

IIpaBuIbHOE COOTBETCTBUE:

a)— 1)

b) — 2)

c)—3)

d)—4)

2 cemecTp

OTKpBITBIE BOIIPOCHI

Bompoc Nel

OOBsCHUTE, KaK MPOUCXOIUT MPEIOMIICHUE CBETa HA TPAHUIIC JBYX CPEJI C pa3HBIMU MOKa3aTensMu peiomiteHus. Kakue gakropsr
BIIHSIOT HA YrOJ MPETOMIICHHS?

OtBer:




IIpenomieHue cBeTa MPOUCXOIUT, KOTAA CBET NEPEXOAUT U3 OJHOU CPebl B APYIYIO € Pa3IMYHBIM [10KA3aTEIEM IIPEIOMIICHUS.
Yron npenomieHus onpeaenseTcs OTHOIIEHUEM CHHYCOB YIJIOB MaJeHUs U MPeIoMIIeHuUs, cornacHo 3akoHy CHemna-/lekapra. Ha
YToJI MPENOMIICHHS BIHMAIOT IIOKa3aTeNN MIPEJIOMIICHUS 00EUX CpeJl, yroil HaJeHNs CBETa U JUTHHA BOJIHBI CBETA.

Bonpoc Ne2

OOBsicHUTE, KaK TPOUCXOIHT (poT03(h(PeKT U Kakue (PaKkTOphI BIUSIIOT Ha €ro MHTEHCUBHOCTH. Kakue MaTepraibl Hanboiee

3¢ deKkTHBHO TeMOHCTPHUPYIOT PoTod3hDeKT?

OrtBer:

DoT0o3(hheKT — 3TO SIBJICHUE, IPH KOTOPOM CBET BHIOWBAET JIEKTPOHBI M3 TOBEPXHOCTH MaTepuaia. IHTeHCHBHOCTH (hoTod(hdekra
3aBHCHT OT YaCTOTHI CBETA, €r0 MHTCHCHBHOCTH U CBOWCTB MaTepHaia. MaTepHasl ¢ HU3KOH paboTOH BEIXOAA 3JIEKTPOHA, TaKHe
KaK [IeJIOYHbIe METaJUTbI, Hanbosee d3PPEKTHBHO MPOSBISIOT POTOIPEKT.

3aKpLITLIe BOITPOCHI C OAHUM IIPaBUJIBHBIM OTBETOM

Bomnpoc Ne3

Kakoii npubop ncrons3yercst A1 U3MEPEHUs JUIMHbI BOJIHBI CBETa?
a) CriektpomeTp

b) ®orometp

¢) UnTepdpepomerp

d) Mukpockon

IIpaBunbHENA oTBeT: a) CriekTpoMeTp

Bompoc Ned4

Kaxoit anmeMeHT neprnoandeckoii TaOIHIBI IMeeT HanOoJIbIliee KOJTHIECTBO IPOTOHOB B sipe?
a) Ypax

b) [Inyronuit

¢) Panuit

d) Kammgopanit

IIpaBunbHBINA OTBET: a) YpaH

3aKpBITBIC BOITPOCHI C HECKOJIbKMMU MTPAaBUJIbHBIMU OTBECTAMHU

Bompoc Ne5

Kakne MeTombl HCHIONIB3YIOTCS JUIsl OOHAPYKEHUS PAMOAKTUBHBIX HCTOYHUKOB?
a) l'amMa-criekTpomeTpus

b) JleTeKTopbI HOHU3UPYIOLIETO H3ITyICHUS

¢) PertrenoduryopeciieHTHbIN aHaIn3

d) DnexkTpoHHass MUKPOCKOIIHUS

IIpaBunbHEBIE OTBETHL: a, b

Bompoc Ne6

Kaxkue npruOops! HCIIONTB3YIOTCS TSI HCCIEIOBAHUS ONTHYECKUX CBOMCTB MaTepHAIOB?
a) CnextpodoTomerp

b) [Monsipumerp

¢) Peppakromerp

d) Kanu6parop

IIpaBusibHBIE OTBETHL: @, b, C

BOHpOCI)I Ha YCTAaHOBJICHUC MOCJICAOBATCIBHOCTH

Bompoc Ne7

Y cTaHOBHTE MPAaBHIIBHYIO MOCIEIOBATEILHOCTH ITAMOB MPOIEcca SASPHOTO CHHTE3a:
1. OO0pa3zoBaHue renmsl.

2. CoennHeHne IByX aTOMOB BOAOPOJA.

3. BEICBOOOXKICHUE SHEPIHU.

4. dopMupoBaHrue HOBOM MaTepUH.

IIpaBusnbHas mocnenoBaTenbHOCTh: 2 -4 — 1 — 3

Bomnpoc Ne§

YcTaHOBHTE MPAaBIIIBHYIO TIOCIIEI0BATEIBHOCTD IIAr0B IPH MIPOBEACHUH SKCIICPIMEHTA 110 HHTEP(EPEHINH CBETA!
I. Habnronenue u peructpanusi HHTEpPEpEeHINOHHON KapTHUHBL.

2. VYcTaHOBKa MCTOYHHKA KOTEPEHTHOTO CBETA.

3. VYcraHOBKa 3KpaHa JuId HaOOAEeHUS HHTEeP(EpeHIIHN.

4. PerymupoBaHue pacCTOSHUS MEXIY MCTOUHHKOM CBETa U SKPAHOM.

[TpaBuiibHAs TTOCTIEAOBATENBHOCTD: 2 — 4 — 3 — 1

Bormnpoce! Ha ycTaHOBIIEHHE COOTBETCTBUS




Bompoc Ne9

YcTaHOBHTE COOTBETCTBHE MEXIY (PU3NYCCKIMU SBJICHUSMH U UX IPUMCHCHHEM B TEXHHUKE:
duznveckoe SBICHHE [IpuMeHeHNE B TEXHUKE

a) ®ororp ekt 1) Conneunsle Gatapeu

b) Anepusiit cuntes 2) Jlazepst

¢) Marnutnoe none 3) Kommacer

d) DnexTpoMarHnTHAS WHIYKITS 4) T'enepamnys 37I€KTPOIHEPTUU

IIpaBUIBHOE COOTBETCTBUE:

a)— 1)

b) — 2)

c)—3)

d—4)

Bonpoc Nel0

YcTaHOBHTE COOTBETCTBHE MEXY (PU3NUECKIMU SIBICHHSIMH B ONTHKE U UX OMHCAHUECM:
Dusnveckoe sBIEHHE Onucanune

a) Audpaxums 1) Pa3nokeHne cBeTa Ha CIIEKTpaJIbHEBIC IIBETA

b) IIpenomnenne 2) N3rubanne CBETOBBIX BOJH IPU MPOXOXKICHUH depe3 Mperpamy
¢) ducnepcus 3) V3mMeHeHHne HanpaBleHHUs CBETa MPU Mepexoie U3 OJHOU Cpelbl B APYTYIO

d) Unrepdepennuss  4) TlepekpbiTie CBETOBBIX BOJIH, MPUBOISINICE K YCUICHUIO WM OCIA0JICHUI0 MHTEHCHBHOCTH CBETa
IIpaBunbHOE COOTBETCTBUE:

a) — 2)

b) — 3)

c)—1)

d)—4)

OIIK-11: CriocobeH GpopMyTHpoBaTh U peliaTh HAYIHO-TEXHUIECKUE 3a/1a4H TI0 00EeCTIEUeHUIO 0€30ITacHBIX YCIOBUIA U OXpaHbI
TpyZza B 001acTsIX MOKapHOH 0€30MacHOCTH, TUKBUIAIMY TIOCJIEACTBUI Ype3BbIUAiHBIX CUTYAIlHi, CTIACCHHS YeTIOBEKa, 3aI[UThI
OKPY)KAIOIEH CPEIIBL.

1 cemectp

Bonpoc Nel

OnuiuTe, Kak MEHseTCs IUNIOTHOCTh ra3a Ipy U3MCHEHHU TEMIIepaTyphl U AaBieHus. Kakue (pusnueckue CBONCTBA ra3a
OIIPEICISIOT €T0 IMOBEACHHE B 9THX YCIOBHUIX?

Otger: [Ipu yBemTMUeHUH TEMITEPATYpPhI a3 paCIIUPSAETCS, YTO MPUBOIUT K YMEHBIICHHIO €T0 IMIOTHOCTH. [IpH MOBBITIIEHUN
JIABJICHUSI Ta3 CKMMAETCSI, YBEIMUMBAs CBOIO MIIOTHOCTh. OCHOBHBIE CBOMCTBA ra3a, KOTOPhIE ONPENENIOT €ro MOBEJCHNUE,
BKJIFOYAIOT CPEIHIO KHHETHYECCKYIO SHEPTUIO MOJICKY (TeMIepaTypa) U CHUITy MEXKMOJICKYJIIPHOTO B3aUMOJICHCTBUS (IaBICHHE).
Bonpoc Ne2

OO0®bsicHUTE, TOYEMY MPH ABIKEHUU CYIHA Ha TIOBOPOTE KOPITYC HAKIIOHSETCSI BHYTPh MOBOpOTA. Kakue criibl BEI3BIBAIOT 3TOT
HAKJIOH M KaK OHH BIUSFOT Ha YCTOHYHUBOCTD CyqHA?

OrtBet: HakiioH xopiryca cyHa BHYTPb IIOBOPOTA BEI3BAH JICHCTBHEM LEHTPOCTPEMHUTEIBHBIX CHJI, BOSHUKAIOIIUX IIPH ABH)KCHHU
10 KPUBOJIMHEWHOH TpaekTopuu. Korma cyqHO moBopadnBaeT, HEHTPOCTPEMHUTENbHAS CHIIa TSHET €ro K IIEHTPY ITOBOPOTAa,
3aCTaBIIsisl KOPITYC HAKJIOHATHCS BHYTPb. DTOT HAKJIOH KOMIIEHCHPYETCSI CHJIaMHU TUIaBYYeCTH, ACHCTBYIOIMMH CHHU3Y BBEPX,
KOTOPBIC CTPEMSATCS BEPHYTh CYIHO B BEPTHKAIBHOC MOJIOKEHUE. Y CTONYMBOCTD CYJJHA 3aBHCHT OT COOTHOLICHHS ATUX CHII: YeM
CWJIbHEE HAKJIOH, TeM OOJIbIIE BEPOSTHOCTD MOTEPU YCTOMYUBOCTH. BayKHBIMU (haKTOPaMH, BIHSFOIIAMH Ha YCTOWIHBOCTbD,
SIBIISIIOTCS BBICOTA IIEHTPa Macc CyzHa, (hopMa KopIryca u pacipeeseHue Tpysa.

Bormpoc Ne3

Kaxkoif 3aK0H OMCHIBAET 3aBUCHMOCTb CHIIBI YIIPYTOCTH OT Ae(OPMAIAHN TIPYKHHBI?
a) 3aKOH BCEMHPHOTO TSATOTECHUS

b) 3akon 'yka

¢) 3akon Oma

d) 3axon boitns-MapuorTta

IIpaBusbHbIii 0TBeT: b) 3akoH ['yka

Bompoc Ned

Kakoe ycTpoiicTBO mpeoOpa3yeT MEXaHHYECKYIO SHEPTHIO B DJIEKTPUIECKYIO?
a) Jlunamo-marnna

b) Tpauncdopmarop

¢) AKKyMyISTOp

d) Kongencatop

[IpaBunbHbIi 0TBET: a) JlMHAMO-ManInHa

Bonpoc Ne5

Kakue u3 nepeynciieHHbIX CBOMCTB XapaKTepHbI A1 (eppoMarHUTHEIX MaTepHaloB?
a) BeIcokas 351eKTponpoBOIUMOCTb

b) CriocoOHOCTE COXPaHATH OCTATOYHYI0 HAMAarHUIEHHOCTh

¢) Huskas MarHuTHas mpoOHMLIAEMOCTh




d) Hanuuue nomeHoB

ITpaBunbHbIe OTBETHI: b, d

Bonpoc Ne6

Kakue BEeTUUUHBI SBIISIOTCS OCHOBHBIMH MTAPAMETPAMK COCTOSIHHUSI TSPMOJANHAMUYCCKOI CHCTEMBbI?
a) Temmeparypa

b) O6bem

¢) MaccoBast 1o

d) daBnenue

e) CkopocTh

[TpaBunbHBIC OTBETHL: a, b, d

Bomnpoc Ne7

YcTaHOBHTE IPaBUIIBLHYIO OCIIE0BATEIBHOCT CTAANI ABMKEHUS TENa, OPOIIEHHOTO TOPU30HTANIBHO C HEKOTOPOH HadyaJIbHON
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 CONMPOTHUBIICHUS BO3IyXa.

IIpaBusbHas nocnenoBaTenbHOCTh: | -4 — 2 — 3

Bompoc Ne8

YcTaHoBUTE NOCIIEAOBATEIBHOCTD ACHCTBUN IIPU U3MEPEHUU 3IEKTPUUECKOrO CONPOTUBIICHUS PE3UCTOPA METOAOM aMIIEpMETpa U
BOJIBTMETPA.

1. [Toaxr0UNTH UCTOYHUK MMHUTAHUS.

2. W3MepuTs HanpsKEHHE Ha PE3UCTOPE.

3. IMoaxmro4uTh pe3UCTOp MOCIEA0BATENBHO C aMIEPMETPOM U BOJIBTMETPOM.

4. H3meputh cuity Toka B IIEIH.

5. Paccunrtath conportuBieHue no 3akoHy Oma.

IIpaBuibHas ocnea0BaTeNbHOCTE: | >3 —> 4 —2 — 5

Bonpoc Ne9

YcTaHOBHTE COOTBETCTBUE MEXKIYy PU3MUECKUMH BEIMIMHAMH U MX CHMBOJIaMH B MexayHaponHoi cucteme equnutl (CH).
dusnyeckas BeIHYHHA CuMBoOII
a)Cmwia 1)F

b) Pabora 2) W

¢) MomHocTb 3)P

d) DrexTpuyeckuii 3aps 4 Q
[IpaBunbHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d)—4)

Bormpoc Nel0

VcTaHOBHTE COOTBETCTBUE MEXY (HDH3UUECKUMH SIBICHUSAMU M YCTPOHCTBAMHM, UCTIOIB3YIOIMMHE 3TH SBICHHSL.
dusnyeckoe SBICHHUE VYerpoiicTBo

a) DJIEeKTpOMarHuTHas WHAYKLIUS 1) Tpanchopmatop
b) ®otosdpdekt 2) ComHeuHast 6arapes

c¢) Pezonanc 3) LC-xoHTYp

d) TepMOdIEKTPHIECTBO 4) Tepmomnapa

[TpaBuIBHOE COOTBETCTBHUE:

a) — 1)

b) —2)

c)—3)

d)—4)

2 cemecTp

Bompoc Nel

OOBsicHUTE, TOYEMY OEIIBII CBET IPH MPOXOXKICHUH Yepe3 IPH3MY pasiiaraeTcs Ha ClieKTpaibHbIe IBeTa. Kakne mprHINIE JeKat
B OCHOBE 3TOTO SBJICHUS?

OrtBert: benblii cBeT mpeacTaBiseT cob6oil cMech BceX BUANMBIX LIBETOB CIIEKTpa. [Ipu MpOoX0okaeHUN Yepe3 MPU3My CBET
HPEIOMIIAETCS M3-3a Pa3INYHON CKOPOCTH PACPOCTPAHEHHUS KaXI0T0 LIBETa B MaTepualle MPU3MBbIL. DTO SIBICHUE U3BECTHO KaK
jucnepcus cBera. Pazinuunble JUIMHBI BOJIH CBETA IPEIOMIISIOTCS M0 Pa3HbIMU YIJIaMU, YTO IIPUBOAUT K UX Pa3JeICHUIO U
00pa30BaHMIO PaJyry IBETOB.

Bonpoc Ne2
OmnumuTe Tporece pafioakKTHBHOTO pachaga U 0OBsICHUTE, KaKHe BUABI PaANOAKTHBHOTO paclajia CymecTByoT. Kakue mpomaykTs
00pa3yroTcs B pe3yinbTaTe KaXa0ro Buja pacnazaa’?




OrtBeT: PagnoakTuBHBIN pacmag — 3TO MPOLECC CAMONIPOM3BOJILHOTO MPEBPAICHNS HECTAOMIBHBIX sIep B CTAOUIBHBIE ITyTEM
BBIOpOCA HJIEMEHTAPHBIX YaCTHI] I raMMa-n3inydeHnsi. CylecTBYIOT TpU OCHOBHBIX THIA PaIMOaKTHBHOTO pacnaja: aibda-
pacman, Oera-pacriaj U raMMa-u3iIydeHne. Anbga-pacnas IPUBOJUT K 00pa30BaHUIO HOBOTO 3JIEMEHTA C MEHBIIINM aTOMHBIM
YICIIOM U YMCHBIIEHHEM YHCIa HeHTpoHOB. beTta-pacman BKmogaeT TpaHc(HOPMAIHIO HEUTPOHA B IPOTOH MIIM IIPOTOHA B HEHTPOH
C BBIJICICHUEM IO3UTPOHA MITH JIEKTPOHA COOTBETCTBEHHO. ['aMMa-H3ydeHre — 3TO BbIAENEHHE SHEPTUH B BUJE (DOTOHOB
BBICOKOI1 3HEpruM 0e3 N3MEHEHHs COCTaBa s/Apa.

Bompoc Ne3

Kakoii 13 nepe4yrciIeHHbIX 2IEMEHTOB 00J1a1aeT HanOOJIbIICH aTOMHOM Maccoi?
a) Bonopon

b) Tenmii

¢) Yraepon

d) XKeneso

IIpaBumsHENi oTBeT: d) XKeneszo

Bompoc Ned4

Kaxoit mpr6op rcnonb3yeTces st HaOIIoAeHHS 32 TOBEACHINEM MUKPOUYACTHII, TAKUX KaK JIEKTPOHBI?
a) Mukpockon

b) Huknotpon

¢) DIIEKTPOHHBIN MHUKPOCKOT

d) Pagmonokatop

[IpaBUIBHBINA OTBET: ¢) DIEKTPOHHBIN MUKPOCKOII

Bompoc Ne5

Kakue u3 nepeuncieHHbIX YCTPOUCTB UCIIONIB3YIOT IIPUHIIMIIBI ONTUKU?
a) Jlazepsl

b) Pamapsr

¢) Temeckormbt

d) Kamepst

I[TpaBuibHBIC OTBETHI: a, C, d

Bonpoc Ne6

Kakue u3 nepeurciieHHbIX YaCTHI[ YYaCTBYIOT B SACPHBIX PEaKIHsX?
a) DJIEKTPOHBI

b) [MpoTonsI

c) Helitponst

d) IMo3uTpoHbI

I[TpaBuiibHBIE OTBETHI: b, C

Bomnpoc Ne7

YcTaHOBHUTE NPaBUIIBHYIO OCIIEOBATEIBHOCTE COOBITHI TP 00pa30BaHUM PaJly>KHOTO CHEKTpa:
1. Benprif cBeT momnagaer Ha MOBEPXHOCTh BOBI.

2. CaeT mpesioMiIseTcs U OTPakaeTcsl BHYTPH KAaIUIU BOJBL.

3. CBeT BBIXOAUT U3 KaIUIM U Pa3NaraeTcs Ha OTAeJbHBIE L[BETA.

4. UenoBek BUAUT pajyry.

IIpaBunbHas nocnenoBaTenbHOCTh: 1 =2 — 3 — 4

Bompoc Ne§

YcTaHOBHTE MTOCIEIOBATEIIFHOCTD 3TAIIOB SACPHOTO JICIICHHUS:
1. BricBOOOXKIEHHE YHEPTUH.

2. 3axBar HEHTpPOHA SIPOM.

3. Pacnan simpa Ha aBe yacTw.

4. O06pa3oBaHHe HOBBIX HEHTPOHOB.

IIpaBusbHas OCHEN0BATENBHOCTD: 2 — 3 — 4 — 1

Bonpoc Ne9

YcraHOBHUTE COOTBETCTBHE MEK/Y BUIAMH PaAMOAKTUBHOTO Pacrazia u 00pasyloluMHUCs YaCTHLIAMU:
Bupn pacnana OOGpa3yromuecs: YaCTHIIbI
a) Anbda-pacman 1) Io3utpon

b) Bera-pacnan 2) Anpa-gactrna

¢) N'amma-n3nydenue 3) DnexTpoH

d) Bera-mumtoc-pacnan 4) 'amma-otoH
ITpaBunbHOE COOTBETCTBUE:

a) —2)

b) — 3)

c)—4)

d)—1)




Bompoc NelQ

YcTaHOBHTE COOTBETCTBHE MEXKITY PU3MUECKUMH ABICHUSIMH U MPUMEPAMU UX HCIIOJIb30BAHMUA:
Du3nIecKoe sIBIEHHE IIpumMep uCTIONBE30BaHHS

a) dudpakmus ceera 1) CD/DVD-npourpsiarens

b) SAnepusiit cunte3 2) ComHie

¢) PagnoaktuBHbI pacriaf 3) ATOMHas 3JIEKTPOCTAHIUS
d) ®nyopectiennust  4) JIIOMUHECIICHTHBIE JIAMITBI
IIpaBunbHOE COOTBETCTBUE:

a)—1)

b) — 2)

c)—3)

d)—4)

6.4. Meronmueckune MaTepuaJibl, ONpeaesonue npoueaypbl OHeHUBaHUuA

MeTtoauka oLeHKH J1abOpaTOPHBIX PaboT

CTyIeHT NOIKEH BBITIOJIHUTD U 3alllUTHTh BCE J1JA0OpaTOpHbIE pabOThL, MPEAyCMOTPEHHBIE IPOTPAMMOH IUCIUIIINHEIL.
JlabopaTtopHast paboTa CUMTAETCS 3aMIUIIEHHON IPH YCIOBUH YAOBICTBOPUTEIHFHBIX OTBETOB HAa HEe MeHee 85% BceX KOHTPOIBHBIX
BOIIPOCOB, IIPHBEACHHBIX B KOHIIE KaX0i1 paboTHI B 1JaOOPaTOPHOM MPAKTUKyME, a TAK)KE BBIMOTHEHHS TECTOBBIX 3alaHUH 110 TeMe
paboThI HAa YCMOTPEHHE NPETo/iaBaTeleH.

Metoauka 3a4eTa 10 AUCLUIIIMHE
3adeT 1o AUCLMILUIMHE BBICTABIISAETCS IO Pe3ylbTaTaM CHCTEMAaTHYECKOH pabOoThl CTyEHTA B TEUCHHUE CEMECTpa.

MeTtoauka OLIEHKU 3K3aMeHa 110 AUCLUIIINHE

TeopeTudeckast 9acTh 3K3aMeHa M0 JUCIUIIINHE MPEACTaBIsIeT cO00i KOMITIEKC BOIPOCOB HAa YCBOGHHE IPOACHHOr0 MaTepHuania -
TEPMUHBI, OIIPEACICHHUS, 3aKOHBI.

B pamxax TeopeTrdeckoi 9acTi 00yJaromuics, I KayKI0To 3a1aHus, (POPMYIHPYeT MPABIIBHEIE C €r0 TOYKH 3PESHHS OTBETHI.
3agaHue CUNTACTCS BHITOJHEHHBIM B TOM CIIydae, €CIIU JaHbl BEpHBIC OTBETHI Ha BOIPOCHL. B MpoTuBHOM Citydae 3amaHue
CYHUTACTCS HEBBIIIOJIHEHHBIM.

ITpakTHdeckas yacTh SK3aMeHa MO AUCLUILTUHE NPEJCTaBISAET 3a1a4H, HAITPABICHHbIE Ha BBISIBICHUE BO3MOKHOCTH MPAKTHYECKOTO
IIPUMEHEHUSI KOHKPETHOIO TEOPETUUECKOr0 pa3iena.

OK3aMeH BBICTABIISICTCS C YUCTOM PE3yNbTaTOB BBHIIIOJIIHEHUS TCOPETHIECKON M MPAaKTUIECKON yacTeil B COOTBETCTBUH C
NPUBEJEHHBIMU HUXKE TPEOOBAaHUAMHU.

5 (OTaMYHO) >85 Bce 3amaHus BBIIOHEHB! B COOTBETCTBUH C TPEOOBAHUSAMHE, B MOJHOM 00beMe U 0e3 ommOoK.

4 (xopo1wo) 75+84 Bce 3apanus BBINOIHEHB B COOTBETCTBUH € TPEOOBaHUSIMH, B 00BEME JOCTATOYHOM JUIs OOILEro
(YHKIMOHUPOBAHMS CHCTEMBI HJIH BBITIOTHEHO JBa 3a/IaHUS B COOTBETCTBHU C TPEOOBAHMSAMH, B IIOJIHOM 00BbeMe 1 0e3 OIHOOK.

3 (YIOBIETBOPUTEIHHO) 50+74 BrimonHeHo He MeHee JBYX 3aJaHWil B COOTBETCTBHU C TPeOOBaHUSIMH, B 00BeMe
JOCTaTOYHOM JUI 00IIeTO (DYHKIIHOHHPOBAHUS CUCTEMBI

2 (HEYHOBJIETBOPUTEILHO) <50 BrinosHeHO MeHee JIByX 3aJlaHHil B COOTBETCTBUH C TpeOOBaHUAMH, B 00beMe

JOCTaTOYHOM JUTA 00IIeTo (hYHKIMOHHPOBAHUS CHCTEMEI
HToroBslii 6ami 3a 3K3aMEeH BRICTABIIACTCS 110 OIIEHKE Xy/IIeH JacTu. B CIIOpHBIX cioydasx MpenofaBaTeNb BIPABE 3aaBaTh
YTOUHSIOILUE BOIIPOCH] U 1aBaTh JONOJHUTENIBHBIE IIPAKTUYECKUE 3aJaHHA.

7. YHEBHO-METOJUYECKOE 1 THOPOPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAY JIS)

7.1 Pexomenayemasi JutepaTypa

7.1.1. OcHoBHasl TUTepaTypa

ABTOpBI, COCTaBUTENU 3ariaBue W3narenscTBO, TOI
JI1.1 | Tpodumona Taucus Kypc ¢uzuku: yaed. mocobue aiist HHKEHep.-TEXH. CIell. By30B Mocksa: Axanemus, 2010
MBanoBHa
JI1.2 | BukynoB CraHucnas ®du3uka: 3aAa41 ISl CAMOCTOAT. PEMIEHUS AJI CTYIEHTOB BCEX CIEl. Hosocubupck: HI'ABT,
Buxroposuy, 04. 1 3204. hopM o0ydeHHS 2011
Tpeiakuna Enena
TpanueBHa
JI1.3 | CurumoB Bnamucna | OnTuka. ®usnka aToma: 1a00paTOPHBIH MPAKTHKYM MO (pH3HKe Hosocubupck: CI'YBT,
HBanoBuu, 2016
IIporononosa Huna
ITaBnoBHa
JI1.4 |Buxkynos C. B., ®usnka: cCOOpHUK 3a1a4 Hosocubupck: CI'YBT,
Curumos B. 1., 2017
Tpeiakuna E. T.
JI1.5 | C.B. Bukymnos, B.1. ®dusnka: yued. mocodue Hosocubupck: CI'YBT,
Curumos, E.T. 2017
Tpsiakuna, A.C.
SpocnaBuesa




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

JlaGopaTOpHEIi MPAaKTHKYM IO MOJIEKYIISIPHOH (hH3UKe: TPAKTHKYM

Hosocubupck: CI'YBT,
2019

JI1.8 | Hukurenko AHaToauit
I'eopruesuy, SIkoBieB
Bnagumup
HuxonaeBuu,
CurumoB Branucnas
WBanosuy, TpeiHKHHA
Enena TpanuesHa,
IIpoTononosa Huna
IlaBmoBHa, ["'onoBaHoB
Muxaunn HukonaeBuu

JIabopaTOpHBIi MPAKTHKYM T10 MEXaHHUKE

Hosocubupck: CI'YBT,
2018

7.1.2. Jlono/HUTEIbLHAS JIATEPaTYpa

ABTOpBI, COCTaBUTEIN

3arnaBue W3narenscTBO, TOI

JI2.1 | Opnos Tpanuit
Bacunbesuu,
CuHIOKOB Muxaui

IleTpoBuu

JlabopaTopHBIii PAKTUKYM 110 (PHU3HKE. DIEKTPUIECTBO, MATHETU3M

Hosocubupck: HI'ABT,
2002

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIIMHBI (MOAY JIS)

Hasnauenne

Ob6opynoBaHue

VYueOHas AyITUTOPHS JUTS
NPOBEJCHHS TEKYLIEr0 KOHTPOJIS
U IPOMEXXYTOUHOM aTTecTaluu

AymutopHas nocka; Kommiekr ydeOHoH wmebenn; JlaGopaTopHble CTeHIBI: YHHBEpPCAIBHBIN
CTeHI «3aKOHBI TOCTOSHHOTO TOKay», 6 mr.; JlabopatopHas ycraHoBka: OmnpeneneHne
TOPU30HTANBHOM cocCTaBisiomeld MarHuTHoro mois 3emiu, 4 wT. OmnpeneneHue YCKOPEHUS
CHJIBI TshKeCTH 1o cnocoOy beccenst, 6 mt.; Mastauk OGepGeka, 2 wT.; MaxoBoe Koneco, 4 mirT.;
Ompenenenne  ckopocTH  3Byka; OrmpeneneHne OTHOMICHHS — TEIDIOEMKOCTEH, 2  IMIT.;
JIabopaTopHOoe obopynoBanue: Habop 31eKTpom3MepuUTeNbHBIX mpubopoB, 2 mrT.; Habop
000pyIOBaHYS TS BBIYMCIICHUS OTPEITHOCTEH M3MEPEHHH, 6 INT.

JlabopaTtopuss onTUKH W (HU3KUKH
aToma - y4eOHas aymIuTOpHS I

AymutopHas pocka; Komrutekt ydeOHo# Mebenm; JlabopatopHsle ycraHoBKH: OmpejencHue
TJIaBHOTO (POKYCHOTO paccTOSHHA JIMH3BL, OIpeneneHne Mmokas3aTels IPeIOMICHHS KUIKOCTEH ¢

IIPOBEIEHUS 1abopaTOpHBIX | ToMomIbl0  pedpakTomerpa AO6Ge; OmnpeneneHue [UIMHBI BOMHBI  Jlazepa IPU  [MOMOIIU

3aHATUI IudpakunoHHON pemerky; OnpeneneHHe KOHIEHTPAIMM CaXapHBIX pacTBOPOB C HOMOIIBIO
caxapuMerpa, 2 mr.; OrmnpeneneHne TeMIepatypsl packanéHHoro Tena; MccienoBaHue
JIMHEWYaTOro CIEeKTpa BOAOPO/Ia M OTPEIEIeHUs MOCTOSHHOM Punbepra

YuebHas ayJUTOpHs quist | AynutopHast nocka; Komruiekt yde6HOM Mmebenu; MynsTumenuitHoe o0opynoBaHHE: HPOEKTOP

MMPOBEACHUA TCKYUICTO KOHTPOJIA
u l'[pOMe)KyTO‘IHOfI aTTeCTaluin

(cTaumoHapHbIii), 3kpaH (craumoHapHslii), 1K (mepeHocHoi)




