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dusuka

paboyas nporpaMma JUCIUIIIAHBIL (MOTYIIs)

3akperuieHa 3a kadeapoit EcTecTBeHHO-HAYYHBIX TUCHUIIIMH
O6pa3oBarenpHast 13.03.02 Hanpasnenne noAroToBKH "DIEKTPOIHEPTeTHKA U AIEKTPOTEXHUKA"
porpamMma IIpoduns "OnexrpocHabxeHne"

roJi Hayaja moAroToBku 2022

Kamudukarus O0axanasp

®dopma o0ydeHust 3a04yHas

OO01mmast TpyI0eMKOCTh 83ET

YacoB 1o yueOHOMY IJIaHy 288 Bupap! KOHTpoOIA Ha Kypcax:
B TOM YHCIIE! 9K3aMEeHBI 2
ayAUTOPHbIE 3aHATH 32
caMocCTosTeIbHas paboTa 234
4acoB Ha KOHTPOJIb 18

Pacnpez[e.llemle YaCoB JUCHHUIIJIMHBI 110 KypCcaM

Kypc 2
— Hroro
Bup 3anaruit v | P
Jlexiun 16 (16 [16 |16
JlabopaTopHbie 16 |16 |16 |16
WHas KoHTaKTHas 4 4 4 4
pabora
Uroro ayn. 32 132 |32 (32
KonraktHas pabora |36 |36 |36 |36
Cam. pabota 234 | 234|234 | 234
Yacel Ha KOHTPOIIb 18 |18 |18 |18
HUtoro 288 288 | 288 [ 288




Paboyast mporpamMma qUCIHHUILTAHBI

PDusuka
pa3padorana B coorBercTBUM ¢ PI'OC:

DenepanbHbIil rocynapCTBEHHBIH 00pa30BaTENIbHBIN CTaHIAPT BHICIIET0 00pa30BaHus - OakanaBpuar 110 HapPaBICHHIO TOATOTOBKA
13.03.02 DnekTposHEpreTHKA U 3MEeKTPOoTeXHAUKA (prka3 MuHoOpHaykn Poccnu ot 28.02.2018 1. Ne 144)

COCTABJICHA HA OCHOBAHUM y‘[eGHOFO IJiaHa OﬁpaSOBaTeHLHOﬁ nporpamMmabi:

13.03.02 HampagsiieHue noaroToBkH "DIEKTPOIHEPreTUKA U JIEKTPOTEXHHUKA"
IIpodmis "DnexrpocHabxeHne"
roJ Hayaja noArotosku 2022

PaGouyro nporpamMmmy cocraBuJi(u):
k.c.-x.H., Joyenm, bormywxuna Tamesana Huxoraesna; Cmapwuii npenodasamens, Tpvinkuna Enena Tpaduesua
Pabouas mporpamMma oo0OpeHa Ha 3aceAaHuK Kadeapsl EcTecTBeHHO-HAYYHBIX AUCIHILIHH

3aBenyromuii kagenpoit Bukynos CtanuciaB BukropoBud



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 JUCIIUMIVIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: b1.0

2.1 | TpeGoBaHusl K NpeIBAPUTEIbHOI MOATOTOBKE 00Y4aIOLIerocs:

2.1.1 | Maremaruka

2.1.2 | Xumus

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

2.2.1 | CynoBoe 31eKTpo0o0OpyI0BaHNE U OCHOBBI JIEKTPOTEXHUKH

2.2.2 | Texuuueckas puznka

2.2.3 | Oxonorus

2.2.4| OcHOBBI Hay4YHBIX UCCIEI0BAHUI

2.2.5 | Texnonornveckas (MPOEKTHO-TEXHOJIIOTUIECKAs) TPAKTHKA

2.2.6 | OnTUMU3ALHUS CUCTEM DIICKTPOCHAOKEHHUS

2.2.7 | OcHOBBI aBTOMAaTHUYECKOTO YIIPABJICHUS

2.2.8 | HayuHo-uccnenoBaTensckas padbora

2.2.9 | IlpousBoacTBeHHAs IPAKTUKA

3. KOMIETEHLIMU OBYYAIOIIETOCSI, ®OPMHUPYEMBIE B PE3YJILTATE OCBOEHMS JUCLUILINHEI
(MOZY.JIs)

OIIK-3: Cnioco0eH NpUMEHSTH COOTBETCTBYIOIIMIT (PHU3NKO-MaTeMATHYECKHiT aNapaT, MeTOAbI aHAJIN32 U MO/IeJTHPOBAHNS,
TEOPETUYECKOT0 U IKCIEPUMEHTATBHOTO HCCIE0BAHNUS MPHU PelieHnH MPogecCHOHABHBIX 32124

OIIK-3.1: IIpumenseT MaTeMaTHUSCKHH aIlliapar UCClIeN0BaHNUS (DYHKIUH, THHEHHON anreOpsl, 1udhepeHInaIbHOTO ’
MHTErPajbHOTI0 UCUNCIICHUS, PSII0B, 1U(depeHIIMATBHBIX YpaBHEHHH, TEOPHU (DYHKIIMH KOMIUIEKCHOTO NEPEMEHHOT0, YHCISHHBIX
METO/IOB

OIIK-3.2: HeMOHCTpI/IpyGT ITIOHUMAaHUEC (1)I/ISI/I‘IGCKI/IX SIBJICHUH B MNPUMCHACT 3aKOHbBI MCXaHHUKHW, TCPMOJUHAMUKH, DJICKTPUICCTBA U
MariHeTu3Ma, OITHKHU

OIIK-3.3: JleMoHCTpUpYET IOHUMaHUE XUMUYECKUX ITPOLIECCOB U IPUMEHSAET OCHOBHBIE 3aKOHBI XUMHUH

OIIK-3.4: JIleMOHCTpHPYET IIOHUMAaHUE OCHOB aBTOMATHYECKOT'O YIPABICHUS U PETyIUPOBAHHS

OIIK-3.5: BrinoaHsieT MOAEIUPOBAHUE CUCTEM aBTOMATUUYECKOT0 PETYIUPOBaHUS

B pe3yabTarte ocBOeHHS THCHUTIIHHBI 00y4AIOIHIiCS T0JIKEeH

3.1|3uars:
3.2 | YmeTh:
3.3 | Baagerb:
4. CTPYKTYPA JUCHUIIJINHBI (MOAYJIS)
Bun HaumeHoBaHuUe pa3iesioB U TeM /BU/1 3aHATHSL/ Cemectp | YacoB | Jlutepatypa | Ipllo
3aHATHSA / Kype AroT

Paznen Paznen 1. ®u3nyeckne 0CHOBBI KJIACCHYECKO MEXaHHUKH

Jlex Hunamuka /JIex/ 2 2 JI1.1 0

Cp Kunemaruka. Tunamuka /Cp/ 2 12 0




JIab Junamuxka. JlabopatopHas pabota 1. OCHOBEI METOI0B 00pabOTKHI 2 6 J1.6 0
pe3yabpTaTOB U3MepeHuil pusmueckux BenuuuH. JlabopaTopHas padoTa 2.
OmnpeneneHue IIOTHOCTH T MpaBWiIbHON Gopmel. JlabopaTopHas
pabora 3. OnpeneneHue yCKOpEHHs CHIIBI TSHKECTH 1Mo criocody beccens.
JlaGoparophas pabota 4. OmnpeneneHre MOMEHTa HHEPLIMH MaXOBOT'O
KoJleca IMHaAMUYecKuM MeTooM. JlaboparopHas pabota 5. V3ydeHue
OCHOBHOTO 3aKOHA TMHAMHKH BPAIaTeIFHOTO JBHKEHHS C TOMOIIBIO
MasTHuka Obepbexa /J1ab/
Jlex Mexanunueckue konebanus 1 BoJHbI /JIek/ 2 2 0
Cp Mexanuueckue konebanus u BoaHbI /Cp/ 2 48 0
Paszmen | Pa3gen 2. MoJiekyasipHasi pU3MKa M TePMOJTUHAMHKA
Cp MonekynsapHo-kuHeTHueckas reopus /Cp/ 2 12 0
Jlex Tepmoanaamuka /JIex/ 2 2 JI1.1 0
Cp Tepmomunaamuxa /Cp/ 2 16 0
Jla6 Tepmoanaamuka. JlaboparopHas pabora 6. V3MepeHue [UTHBI 3BYKOBOU 2 2 J1.5 0
BOJIHBI,CKOPOCTH 3ByKa U ko3¢ unuenta [Tyaccona mo pa3oBsiM
cooTHomeHusM. /J1ad/
Paznen | Pa3zmen 3. DuexTpuyecTBo
Jlex OnekrpocTatuka /Jlex/ 2 2 JI1.1 0
Cp Onexrpoctaruka /Cp/ 2 24 0
Jlex OnexkrpoauHamuka /JIex/ 2 2 0
Jlab Onexrpoaunamuka. JlaboparopHas padora 7. FI3smepeHune COPOTUBICHUS 2 2 J12.1 0
METOJIOM YPaBHOBEIIIEHHOTO MOCTHKA /J1ab/
Cp Onekrpoauaamuka /Cp/ 2 30 0
Paznen | Pa3zgen 4. DiekTpoMarHeTusm
Cp Marunutoctaruka /Cp/ 2 4 JI1.1 0
Jlex MaruutHas naaykuus. Teopust MakcBenia Ajist 31€KTPOMarHuTHOTO 2 2 0
oyt /JIex/
Jla6 Marnutoctaruka. JlaboparopHas padota 8. OmnpeneneHre 2 2 J12.1 0
TOPU30HTAIBHON COCTABISAIONICH MarHUTHOro Tosist 3emiun /J1a6/
Cp MarnutHas uHnykuus. Teopus MakcBesia 11st 31€KTpOMarHuTHOTO 2 24 0
noJist /Cp/
Pazpen | Paspen S. Onrtuka
Cp Odusnueckas ontuka /Cp/ 2 8 0
Jlex KsanroBas onrtuxa /JIek/ 2 2 J1.1 0
JIab KsanroBas onrtuka. JlabopatopHas padora 9. Onpenenenue nokasarenei 2 4 JI1.3 0
MIPETIOMIICHUS JKUIKOCTEH C MOMOIIBIO pedpakTomerpa AdOe.
JIabopaTopHas pabota 10. OnpezneneHue TeMIepaTypsl packaIeHHOTO
Teja ONTHYECKUM MeTogoM /J1ab/
Cp KsanToBas ontuka /Cp/ 2 24 0
Paznen Pa3nen 6. AtomHasi u siiepHasi pusuka
Jlex Crpoenue aroma /JIex/ 2 2 0
Cp Crpoenue atoma /Cp/ 2 24 0
Cp Snepuas ¢puzuka /Cp/ 2 8 J1.2 0
HKP 3ammrta 1abopaTopHbIX padot /MKP/ 2 JI1.4 0

5. COJEP’KAHUE JUCLUIIIMHBI (MOAY.JIST)

Paznen 1. ®usudeckue OCHOBBI KIACCUUECKON MEXaHUKH

Tema 1.1. Kunematuka

OneMeHThl KUHeMaTHKH. Mozenu B MmexaHuke. Cuctema otcueta. IlocTynarensHoe ABHKEHUE TBEPAOTO Tena. TpaekTopus, AauHa
IyTH, BEKTOp nepemerieHus. CKoOpocTh M yCKOpEHHE TOUKH Kak IPOU3BOJIHBIE pajinyca-BeKTopa 1o BpeMeHnu. HopmanbsHoe u
TaHTeHIMaJIbHOE ycKopeHus. Kitaccudukanus BUIOB JBIKSHUS.

Tema 1.2. lunamuka

Tpu 3axona nuHamuku Herotona. [ToHATHS Macchl U Cuulbl. Bubl cuil B MEXaHUMKE: TPEHUs, YOPYTOCTH U TAroTeHus. Miyibe Tena.
Wmmynsc crutel. BHenrHme u BHyTpeHHHE CHITBL. 3aKOH COXpaHEHHS MMITYJIbCa MEXaHHIeCKo# ciucteMsl. LleHTp Mace (ieHTp
WHEPIIH) MEXaHUYECKON CUCTEMBI U 3aKOH €r0 IBH)KEHHUSL.

PaGoTa nmocTosiHHO# 1 TepeMeHHO# cuiTbl. BeipaxkeHre paboThl CHIIBI Uepe3 KPUBOJIMHEHHBIN HHTErpain. MOITHOCTh. DHEPrusl KakK
YHUBEpCAIbHAS Mepa Pa3INIHBIX (OPM ABIKEHHS U B3anMoeHcTBHsA. KnHeTHYeckas SHeprusl MeXaHNIeCKOH CHCTEMBI. 3aKOH
COXpaHEHHS MEXaHHIECKOH SHEPTHU U €T0 CBA3b C OJHOPOIHOCTHIO BpEMEHH. Y Iap aOCOIIOTHO YIPYIHX U HEYIPYTUX Tel.
MoMeHT HHEepLUH TBEPJOTO TeJa OTHOCUTENBHO ocu. [IpumMeps! ero Beraucienus. Teopema LlTelinepa. MomeHT cuibl. OCHOBHOE




ypaBHEHUE JUHAMUKH BpAIIATeIbHOTO IBMYKEHUS TBEPJOTO TeJla OTHOCUTEIILHO HETIOABHKHON OCH. 3aKOH COXpaHEHUsI MOMEHTa
UMILYJIbCA U €r0 CBSI3b C U30TPOITHOCTHIO MPOCTPAHCTBA.

3akoH BceMUpHOro TsAroTeHus. [loTeHnmnansHas 3Heprus MaTepruaibHOW TOYKH BO BHEUTHEM CHUJIOBOM II0JI€ U €€ CBSI3b C CHIIOH,
JIECTBYIONIEH Ha MAaTePHATILHYIO TOUKY. 3aKOH COXPAaHEHHUSI MEXaHUYEeCKOM YHEPTUHU U €0 CBS3b C OJHOPOIHOCTHIO BPEMEHH.
JlaBnenue B )KUAKOCTH U raze. Exunuisl usmepenus aasienus. 3akonsl [lackans u Apxumena. TeueHue uieanrbHON )KUAKOCTH.
YpaBHEHHE HEPA3pBIBHOCTH. Y paBHEHUE bepHymn v cieacTBus u3 Hero. Teuenne Ba3kon xuakoctu. opmynsl HetoToHa 1
Croxkca. Koo punueHT BI3KOCTH U METOJIBI €r0 ONpPECTICHHUSI.

Tema 1.3. Mexanndeckue KoeOaHUs ¥ BOJTHBI

I'apMoHuueckue KonebaHus U uxX XxapakTepucTuky. [uddepeHnnanbHoe ypaBHEHHE rapMOHIYECKUX KoeOanuil. [IpyKuHHbII,
(usndeckuii 1 MaTEeMaTHIECKUN MasSTHUKHA. DHEPTUs TApMOHUICCKHUX KojeOanuid. ClIoKeHHE TAPMOHHYECKHUX KOJIeOaHUA OJTHOTO
HaIpasJeHUs U OAMHAKOBOM yacToThl. buenue.

CrnoxeHus B3aMHO MEPIeHANKYSIPHBIX Konebanuil. @urypsl Jlnccaxy. 3aTyxaromue 1 BRIHYXICHHbIe Kosebanus. Pezonanc.
BonHoBBIe iporiecckl. MexaHn3M 00pa3oBaHUs MEXaHUYECKHX BOJH B YIIpyroi cpene. [IpononbHbIe B TOIIEPEYHBIC BOIHBI.
YpaBHeH#He TUIOCKOH Oerymiei BomHbI. [[JTnHAa BOIHBI M BOJIHOBOE YHCIIO.

Paznen 2. MonekynspHast pu3nKa U TepMOJMHAMHKA

Tema 2.1. MonekynsipHO-KHHETHYECKAs] TEOPUS

OnbITHBIE 3aKOHBI UCANBHBIX ra3oB. YpaBHeHue Knanelipona-MenneneeBa. OcHoBHoe ypaBHeHue MKT uzaeanbHbIX razos.
Cpennss KHHEeTHYIecKasi SHepriust MoneKyil. MoleKyIsIpHO-KMHETHYECKOe TOJIKOBaHUE aOCOIIOTHON TeMIepaTyphl.

DJIeMEHTBI CTATUCTUYECKOH (U3UKH. 3aKOH MakcBeluia I pacipeielIeHHs MOJIEKYIT HICAILHOTO Ia3a 110 CKOPOCTSIM.
Bapomerprueckas Gpopmyna. 3akoH bonbiiMaHa Ui paciipefeeHus YacTUI] BO BHEIITHEM TOTEHIINATIBHOM 11oJie. CpeaHee YrcIio
CTOJIKHOBEHHUH U CpeqHssA ATHHA CBOOOAHOTO Mpodera MOIeKyIl.

OmnsitHOe o6ocHoBarre MKT. Tuddy3usi, TemIompoBoHOCTh U BHYTpeHHee TpeHue. 3akoHbl Puka, Pypbe u HproToHa.

Tema 2.2. TepmoauHamuka

Baytpennss sHeprust. Unucno creneneit cBoO0ABI MOIEKyI. 3aKOH PaBHOMEPHOT'O PACHPEISIICHNS SHEPTUH MO CTETIEHSIM CBOOOIBL.
IlepBoe Hauano TepMoanHaMUKH. PaboTa raza npu usmMmeHeHuu ero oobema. TermnoeMKocTb MakpocucTeMbl. MossipHast
TEMI0EMKOCTb. 3aBUCUMOCTb TEIIOEMKOCTH HI€ANIbHOTO Ta3a OT BUja npoliecca. [IpuMeHeHne nepBoro Hadaaa TEPMOJUHAMHUKH K
u3omporneccaM. AnuabaTHbI mporecc. Y paBHeHue [Iyaccona.

Kpyrossie mponeccel. O6paTumsie u HeoOpaTuMble mpouecchl. Llukia KapHo u ero k.IL.A. 1 uaeaasHOro rasa. Bropoe Hauano
TepMoguHaMUKH. [loHsATHE 00 SHTpONMH, €€ CTAaTHCTHIECKOE TOJIKOBaHHE.

CuItel ¥ TOTEHIINATIBHAS SHEPTHS MEKMOJICKYIIIPHOTO B3auMoieHcTBISL. D ek THBHEIN qraMeTp MoJeKyl. Y paBHeHHe BaH-1ep-
Baansca. ®a3ossre nepexons! 1 u 2 pona. Kputnueckoe cocrosuue. TpoiiHast Touka. OCOOEHHOCTH TBEPIOTO U KHUIKOTO COCTOSHUIN
BemecTBa. IloBepxHOCTHOE HaTspkeHHe. CMvadynBaHue. KanunmspHele SsBICHUS.

Paznen 3. DnexTpuuecTBo

Tema 3.1. DnexTpocTaTika

3akon Kynona. Hanpsi>keHHOCTb 1 CHJIOBBIE IMHUY HANPS KEHHOCTH 3JeKTpudeckoro nois. [Ipunnun cynepnosunun
asiekTpudeckux noiseil. [Ipumep pacuera HanpsHKEHHOCTH 10JIS, CO37aBaeMoi cucTeMOH 3apsaa0B. [10Tok BekTOpa HaNPSKEHHOCTH
anexTpuyeckoro nois. Teopema Octporpanckoro-I'aycca

PaboTa cuit 3eKTpUUecKoro moJs 1o nepeMelieHuro 3apsaaa. LIupKynanus BeKTopa HanpsbkeHHOCTH. [loTeHInanbHbIi XapakTep
3NEKTPOCTATUYECKOro Noud. IToTeHnnan anekTpu4ecKkoro nojis. DKBUIOTEHIHAIbHbIE TOBEPXHOCTU. CBA3b MOTEHLIUANA C
HaNpsHKEHHOCTBIO NOJIS. DIEKTPUUECKOE MOJIE B AUINEKTPUKAX. TUIIBI TU3IEKTPUKOB. Buasl nonspusanuu. Bekrop nonspusanuu.
IIpoBOAHUKH B 3IEKTPOCTATUYECKOM IoJe. DIEKTPOEMKOCTh poBoAHUKa. KoHneHcaTops! u ux BuAsl. DopMyria MIOCKOTo
KoHzieHcaTopa. CocoObl cOeIMHEHMsT KOHAEHCATOPOB B GaTapero. DHeprus eKTpocraTuyeckoro nost. O0bEMHast INIOTHOCTh
SHEPIUU.

Tema 3.2. DnexkrpoarHaMUKa

ITocTostHHBIIH dNeKTpUYecKuil TOK. Buiel HocuTenei 3apsiia B pa3nnuHbix cpenax. Cuna Toka. Bekrop miotnoctu Toka. 9C
UCTOYHMKA TOKa. 3akoH OMa 715 ydacTKa U nojaHoi nenu. CompoTuBlIeHHe U TPOBOJUMOCTb IPOBOIHUKOB, UX TEMIIEpaTypHas
3aBUCUMOCTb. PacueT cOpoTUBICHUN NIPU Pa3NUYHbIX BUIAX COCAUHEHHM.

PaboTa 1 MOITHOCTH 371eKTpuYecKoro Toka. 3akoH Jlxoynsa-Jlenma. [Ipasuna Kupxroda n npuMeHeHHe UX K pacdeTy
Pa3BETBIEHHBIX LIETEH.

Paznen 4. DnexTpomMarseTusm

Tema 4.1 MarauTocTaTHKa

MarnuTHoe none. Maaykys MarHuTHOrO noiisi. CunoBble IMHAKM MAarHUTHOTO T0JIs1, €r0 BUXPEBOI XxapakTep. 3akoH AMmepa 1
CHUJIBI, ACUCTBYIOLIEH HA IPOBOIHUK ¢ TOKOM. [IpaBuio neBoil pyku. MarHuTHbIM MOMEHT KOHTYpa ¢ TOKOM. KOHTyp ¢ TokoM B
MarautHoM mode. [Ipusnun paboTs! anekrpoasurarens. 3akoH buo-Casapa-Jlamnaca u ero npuMeHEHHE K pacueTy MarHUTHBIX
noJiei (MpsSIMOTO U KPYroBOTO TOKOB).

Cuiibl B3aMMOJICHCTBHUS IapaJlIeIbHBIX TOKOB. 3aKOHBI AMIiepa. JIBHkeHME 3apsKEHHBIX YaCTULl B MAarHUTHOM nosie. Cuia
Jlopenna. Hupxkymnsuus Bektopa H u B. 3akoH nosHoro Toka. MarautHoe nosie cojieHou1a M Topouaa. [1oTok BekTopa MarHUTHOU
unaykuuu. Teopema I'aycca s nonst B. [loTtok Bektopa B yepes conenoun.

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

PaboTa no mepemMenieHuo MPOBOTHIKA M KOHTYpPa ¢ TOKOM B MAarHUTHOM TOJIe. DJIeKTpOMarHuTHas MHAyKnus. 3akoH @apanes u
€ro0 BBIBOJ] U3 3aKOHA coxpaHeHus 3Hepruu. Ilpasuno Jlenmna. SIBnenue camonHayKimu. MHIyKTUBHOCTH KOHTYpa. DJ1C
CaMOMHAYKIUH. B3auMHas HHIyKIus.

MarsauTHOe TI0JIe B BemecTBe. THITBI MarHeTHKOB (IHa-, Tapa- U peppoMarHeTHKy), uX Gpusndeckas mpupona. HamarHn4eHHOCTS.
MarnuTHas npoHunaeMocTs BemecTsa. OcHoBbI Teopuu Makcseiuia. Tok cMelieHus. YpaBHeHus: MakcBenla B UHTEIPalbHOU

tdhopme.




IonsTre 0 nepeMeHHOM Toke. OMHUYECKOE, peaKTUBHOE (EMKOCTHOE U MHIYKTHBHOE) U ITOJTHOE COMPOTUBICHUS LETIH IIEPEMEHHOTO
Toka. 3akoH OMa I el NepEMEHHOro ToKa. MOIIHOCTD, BbIAEIsIeMas B IIEMH NEPEMEHHOTO TOKA.

OnexTpoMarHUTHBIE KosleOanus. ["apMOHMYECKHe, 3aTyXarolie 1 BEIHYKICHHbIe KoaeOanus. [loHsTHe 0 pe3oHaHce.
OnexTpoMarHUTHBIC BOJIHEI U UX CBoiicTBa. I1Ikama 3eKTpOMArHUTHBIX BOJH.

Paznen 5. Onrtuka

Tema 5.1. @usnyeckas onruka

OCHOBHBIE 3aKOHBI T€OMETPUUECKOM ONTHKU. AOCOIIOTHBIN U OTHOCUTEIBHBIN ITOKa3aTeN! mpenoMiIeHus. 1x pusndeckuii cMBICI.
SIBneHue nonHoro BHyTpeHHero orpaxkenus. Cerosoapl. Chepuueckue 3epkana. Popmyna sepkana. [locrpoenne nzobpaxeHuii.
Tonkwue mua3b1. @opMmyna auH3EL [locTpoeHue H300paKeHHIH.

BonHoBas snekTpoMarHuTHas Ipupojia ceera. KorepeHTHOCTh 1 MOHOXPOMATUYHOCTh CBETOBBIX BOJIH. Bpems u anuna
KorepeHTHOCTH. [IpocTpancTBeHHas korepeHTHOCTh. UHTepdepenuus cBeta. MeToap! HabmoaeHus naTepdepeHuun ceeta. Pacuer
unTepdepeniyn B onbite FOHra. MHTEpdepeHnus cBeTa B TOHKUX IJIeHKaX. [10710Ckl paBHOH TONIIMHEI M PABHOTO HAKJIOHA.
Kompma Hetotona. IIpuMenenne nHTEphEepeHIINN B HAyKe ¥ TEXHHUKE.

Judpakmus ceera. [Tpurnun Ioitrenca-®penens. Metox 301 @penernst. Judpaxnus OpeHenst Ha KPYTJIOM OTBEPCTHH U JUCKE.
Judpaxuust Ha mpocTpaHcTBeHHOI pemetke. Popmyna Bynbsda-Bparra. Pentrenorpagpudeckoe nccieoBaHue CTpyKTypbI
kpucTamioB. [lonsTre 0 ronorpaduy.

Ilonspusanus ceera. EcTecTBEeHHBIN U MOIAPU30BaHHbIN cBET. 3akoH Maitoca. Ilonspusanus cBeTa Ipyu OTPaKEHUU U
MIPEJIOMIIEHUH Ha TPpaHuIle ABYX AUAJIEKTPUKOB. 3akoH bprocrepa. [IBoitHoe nydenpenomuenue. Ilpuzma Hukons. [onsapouas u
HONAPHU3ALIOHHBIE IPU3MBI.

HckyccrBenHas ontrdeckas anmzoTponws. Dddextsr Keppa n @apanes. OnTrdaecky akTHBHBIE BelecTBa. Jlucmepcus cera.
OneMeHTHI 3IeKTPOHHOM Teopuu aucnepcuu ceera. [lormomenue (abcopOius) ceta. 3akoH byrepa.

Tema 5.2. KBanToBas onTuka

TemnoBoe U3TydeHHE U €T0 XapaKTePUCTHKH. AOCOMOTHO YepHoe Teno. 3akoH Kupxroda. 3akon Credana - Bonpimana.
Pacnipenenenue sHepruu B criekTpe abCOMIOTHO YepHOTO Telna. 3akoH cMerienus: Buna. @opmyna Penes-/xunca.

SBnenue horoaddexra. Buenrnuit porospdext u ero 3akonsl. DoToHsl. YpaBHeHHe DHHIITENHA I BHEIIHET0 GoTodddexra.
Macca n ummynsc ¢potona. JlaBinenue ceera. Onbitel JIebenena. Jlasepsl, mpuHIMI JeHCTBHS, YCTPOHCTBO U IPUMEHEHHE.

Paznen 6. ATomHas u sigepHast puznka

Tema 6.1. CtpoeHue aroma

Mopemn aromoB TomricoHa u Pesepdopaa. DMmupraeckre 3aKOHOMEPHOCTH B CIIEKTPax UCITYCKAHHS M MOTJIOMICHHS aTOMOB.
®opmyna Punbepra. JInneituarsiii ciekTp aroma Bogopoaa. OCHOBHBIE CEPUH CIIEKTPAIBHBIX JINHAN.

Bonna Jlyu ne Bpoitns. OnpiTHOE 000CHOBaHHE KOPIYCKYJISIPHO-BOJIHOBOTO Tyallu3Ma CBOMCTB BemecTBa. COOTHOLICHHUS
HeonpezenieHHocTel ['eli3enOepra kak NposiBIeHHE KOPITyCKYISIPHO-BOJIHOBOTO Jlyaln3Ma CBOHCTB MaTtepuu. BonHoBas GpyHKuuns n
ee craTucTuuecKuil cmeici. YpaBHeHue IlIpénunrepa s cralioHapHbIX COCTOSHUM.

Ioctynater bopa. BopoBckas Teopust aroMa BOJIOPOAa M BOZOPOJONOT0OHOT0 HOHA. ATOM BOJOPOJia B KBAHTOBON MEXaHHKE.
KBanToBslie uncna. Criue anekTpoHa. CrinHoBoe kBaHTOBOE uncio. [Tpunnun INaynu. Pactipenenenue 3neKTpOHOB 1O COCTOSTHUSIM.
Tema 6.2. SInepHas pusnka

Pertrenosckue criekTpsl. 3akoH I'. Moznu. [Tornomerune, CIOHTAaHHOE U BRIHYX/ICHHOE H3IydeHue. IIorsaTie 00 onTHaeckux
KBaHTOBBIX FeHepaTopax (ITa3epax). Pasmep, cocTas u 3apsi aTOMHOro aapa. MaccoBoe u 3apsiioBoe uucia. Jleekt Maccsl 1
SHEprus CBA3M sApa.

BsaumMopnelicTBue HYKJIIOHOB U IIOHATHE O CBOMCTBAX U MPUPOAE AACPHBIX CHI. Monenu siipa. PanuoakTHBHOE U3IIy4E€HHUE U €T0
BHUJIBL. 3aKOH PAaJHOAKTUBHOTO pacmana. 3aKOHOMEPHOCTH U IPOHCXOKAEHHE anb(a, OeTa - 1 raMMa-U3TydeHUs] aTOMHBIX A7ep.
ITonsiTHE 0 AAEPHBIX PEaKIMIX U UX OCHOBHBIX TUNaX. McKkyccTBeHHas paluoakTUBHOCTD. [lenenue Tsokenbix suep. Lennas
peakmust neneHus. [loHaTHe o simepHOi SHepreTuke. Peakist CHHTe3a aTOMHBIX siiep. [IpobieMa yrpaBisieMbIX TepMOSACPHBIX
peakiuii. DneMeHTapHbIe YacTHIBL. VX Kraccupukanus.

6. POHJ OIIEHOYHBIX CPEJICTB

6.1. IlepeyeHs BUIOB OLIEHOYHBIX CPEICTB

BrinosHeHue U 3aIuTa 1ab0paTopHbIX padoT
BrImosHeHHe caMOCTOSATEIbHBIX paboOT

3auer

DK3aMeH

6.2. TeMbl NHCBMEHHBIX PadoT

6.3. KO]—ITpO.]'I])HbIe BOIIPOCHI ! 3a/1aHUSA

TuroBsle NpaKTHUECKHE 3aJaHUS K 9K3aMEHY 110 JUCIUILUINHE:

3ananue 1. [IpsmonuHelHOe ABMKEHHE MAaTEPUAIBLHOM TOUKH OITMCHIBACTCS 3aKOHOM . HaiiTn skcTpeManbHoe 3HaYeHHEe CKOPOCTH
TouykH. KakoMy MOMEHTY BpeMEHH OT HadaJia JBHKCHHSI OHO COOTBETCTBYET. B Kakoil MOMEHT BpeMEHH CKOPOCTh  ?

3aganue 2. B omHOpotHOM MarHuTHOM moj1e ¢ nHAyKuei 0,35 Tin paBHOMepHO ¢ gacToToit 480 00/MHH BpammaeTcs paMka,
conepxanias 1500 ButkoB miomazapio 50 . Ock BpallieHus JeKUT B TNIOCKOCTH PaMKHU U MEPIIEHANKY/ISIPHA JTMHUASM HHIYKIHH.
Ompenenuts MakcuManbsHyto DJ1C MHAYKIMH, BO3HUKAIOLIYIO B paMKe.

3aganue 3. Ilydok eCTECTBEHHOIO CBETa [Ia1aeT HAa CUCTEMY U3 4 HUKOJIEH, INIOCKOCTh MIPOIYCKAHUSA KaXKI0r0 U3 KOTOPBIX
HOBepHyTa Ha yroi 30° OTHOCUTENBHO IIIOCKOCTH MPOIYCKAaHHS IPeAbIAyIIero Hukoms. Kakas 4acTe cBeTOBOTO OTOKA IIPOXOIUT
yepe3 9Ty cucteMy? IloTepsMu HHTEHCUBHOCTH CBETa B HUKOJISIX TPEHEOPEYb.




TumoBbIe BONPOCHI K 3alUTe J1abopaTopHOH paboThl «/3ydeHne OCHOBHOTO 3aKOHA TMHAMUKH BPAIIaTEIbHOTO ABHKECHUS C
nomoltibo MasitHuka Obepoeka.»

1. Kakoe nBmxeHne Ha3bIBaeTCs BpallaTeIbHBIM?

2. Cdopmynupyiite BTOpoii 3akoH HploTOHA [T BpamarenbHoro ABmKeHUs. CpaBHUTE C 3aKOHOM JJISl TOCTYNATEIbHOTO
JIBIDKEHHS.

3. Yto Takoe MOMEHT MHepIHH Tena? MOMEHTH HHEPIMHU TeJl MPaBIIBHOH (GOpPMEL: 00pyda, HMIHHIpA, Iapa, CTEPHKHA?
4. UYeMy paBeH MOMEHT UHEPLIMU CUCTEMBI Ten?

5. Coopmynupyiite Teopemy Ilteitnepa.

TuroBEIe BOIIPOCH! K 3aIIUTE Tab0opaTopHOit paboThl «OmpeaeneHre TOPU30HTAIFHOM COCTABIAIONIEH MAarHUTHOTO TTOJIST 3eMITI
Jaiite onpenencHyue 3J1€MEHTaM 3€MHOIO MarHeTU3Ma.

Cdopmynupyiite 3axkon buo-Casapa-Jlannaca.

OOBSICHUTE MPHUHIMI CYNEPIIO3UINN MAarHUTHBIX IoJiei. ['ie oH ucnonb3yeTcs B padore?

UYeMmy paBHBI HAIlPsHKEHHOCTh M MHAYKINS MAarHUTHOTO IIOJIS B IIEHTPE KPYrOBOTO TOKA.

Kak BBIMIIIUT MarHUTHOE MOJe KaTyIIKu?

B kakux eaMHuIax u3Mepsercs HalpsHKeHHOCTh MarHUTHOro noist B cucremax CU u CI'CM? Kakast cBsI3b Mexay HUMU?
UTo Takoe MOTOK MarHUTHOW MHIYKUIWW KaTyIIKA?

OOBsICHUTE YCTPOHCTBO W IPHHIIHI ACHCTBHUSA TAHTEHC - TalbBAaHOMETPA U YKAXHTE, JUIS KAKUX IMPAKTUYECKUX LeJIeH OH
IPUMEHSIETCSI.

9. IMoyemy m3mepeHus HanbOoJee TOYHBI MPU YIilaX OTKIOHEHHs ONH3KHX K 45°7

TwuroBEIe BOIPOCH! K 3aIUTe TabopaTopHOit paboThl «OmpeaeneHne JUTMHBI BOIHBI H3Ty4eHHUS Ja3epa IPH MOMOIIN

Ju(PaKIHOHHOMN PEIIeTKI»

B dem 3axirovaercs siBneHue uHTEphEpeHIUH?

B dem 3akirouaetcs sBiieHHE audpaxim?

OOBSCHUTE SIBIICHHE IepepaclpeielieHus CBETOBOM SHEPTUH NpH Audpakiun?

Kakve MCTOYHHKH AJIEKTPOMArHUTHBIX BOJIH SIBJISIFOTCSI KOT€PEHTHBIMU?

Yro Takoe mudpakunoHHas pemerka? OopMyna TIaBHBIX AU(PPAKIHOHHBIX MaKCHMYMOB.

Ha mudpakinoHHYI0 penieTky HOpMaJIbHO TagaeT MapaJulebHbBIN MyqdoK JTydei ¢ amuHaMu BoH Al u A2 (A1 > A2). lats
pncyHOK (xox mydeit), COOTBETCTBYIOIIUH MepepacipeaeneHuto 3Heprud B nopsaakax k=0,k=1,k=2
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U E W~

TunoBsie TCOPETUICCKUE BOIPOCHI K OK3aMEHY 1O JUCHUITIIINHE!

L. Mopgenu B mexanuke. Cucrema otcdera. TpaekTopus, AJIHHA ITYyTH, BEKTOP MEpeMEIICHHS.

2. BekTopbl CKOPOCTH, YCKOPEHHS €ro COCTABIAIOIINE (TaHI€HIUAIbHOE U HOPMAJIbHOE YCKOPEHHS).

3. IpsmonuHeliHOe paBHOMEpPHOE IBMKEHHE MATepHATBHON TOUKH. YPABHEHUS NBIKEHUS. | pad¥KH IIyTH, CKOPOCTH H
YCKOPEHHUSL.

4. CroxxeHHe B3aMHO NEPICHIUKYISPHBIX KOJCOaHUH.

5. Bunbl MexaHnuecKkux BOJIH.

6. YpaBHeHue Oerymmeil MI0CKoi BOMHEL. MHTep(epeHys BOIH.

7. JIBI>KeHHE TeNl B KHUIKOCTAX U razax. IlogbpemHas cuia, 1000BO€ CONPOTHUBIICHUE.

8. Teuenue Bsskoi sxunkoctd. @opmyna Herorona. PexxuMbl TeueHUs KUAKOCTH.

9. KosddurmenT Bsa3xoctn u Metoxns! ero onpexneneHus (Crokca u ITyaseiis).

10. Teopema Octporpanckoro- I'aycca Ui 3I€KTPUYECKOTr0 MO B JU3JIEeKTpuke. JusnekTpudeckast IPOHUIIAEMOCTb CPEIbL.
1. OHeprust AMeKTPOCTATHUECKOro MOJIs. DHEPrusl 3apsyKeHHOTo YEAUHEHHOTO NPOBOIHUKA.

12. Maruuthsiil notok. Teopema Octporpazackoro-I"aycca st MAarHUTHOTO TOJIS.

13. Pabora mepemerieHus MPOBOJHNUKA M KOHTYpPa C TOKOM B MAarHUTHOM IIOJIE.

14. DneKTpoMarHuTHas MHAYKuus. 3akoH JleHua.

15. INonspusanus csera npu JBOHHOM JydenpesroMiIeHHH B kpuctamnax. [Ipusma Huxond. 3akon Maroca.

16. HckyccTBeHHasi ONTHYECKasi aHU30TPONMsL. AHAIN3 HAIPSHKEHHOIO COCTOSHUS JeTajel MONIpU3allMOHHO-ONTUIECKUM
METOZOM.

17. Bparenue mIockocTH MOMAPU3ALNU ONTHUECKH aKTUBHBIMU BemiecTBaMu. OmpeseneHne KOHIEHTPalul pacTBOPOB
HOJISIPUMETPUUECKUM METOAOM.

18. ®usuka aroma. Mogenu aroma. Iloctynarel Bopa.

19. Teopus atroma Bonopoaa no bopy. Yposuu sneprun. Cepuansnas Gopmyna bansmepa.

20. PenTreHoBckue criekTpbl U3IydeHUs. 3akoH Mo3nu

21. OneMeHTH! (PU3MKH IEMEHTAPHBIX YACTHIl. THITBI B3aMMOACHCTBUH dIIEMEHTApHBIX YacTull. [IoHATHE O KBapKax.

6.4. Meronnueckue MaTepuaJibl, ONpeae/sonme npoueaypbl OHeHUBaHUA

MeTtoauka oneHKH J1abopaTOPHBIX PaboT

CTyIeHT IOJDKSH BBITIOJNHHUTE U 3aIIUTUTH BCE JTAOOPATOPHBIC PabOTHI, IPEIYCMOTPEHHBIEC IIPOrPAMMON THUCIUILIHHBI.
JlabopaTopHas paboTa cUUTACTCS 3AIMUIIEHHON MPH YCIOBHH YIOBICTBOPUTEIBHBIX OTBETOB HA HE MeHee 85% BCEX KOHTPOJIbHBIX
BOIIPOCOB, IIPUBEICHHBIX B KOHIIE KaXKI0H paboThI B JIAOOPATOPHOM MPAKTHKYME, & TAK)KE BHIOJTHEHHUS TECTOBBIX 3aJIJaHUIA TIO TEMe
paboThl Ha YCMOTpPEHHE MPernoiaBaTeseH.

Meronuka 3ayera Mo JUCIIUIUINHE
3ayeT no AMCUUILIMHE BBICTABISAETCA MO PE3yabTaTaM CUCTEMAaTHUECKON pabOTHI CTyJEHTa B TEUEHHE CEMECTpa.




Metoauka OLIEHKH 3K3aMEHa 110 AUCLUIIINHE

TeopeTuueckas 4acTh 3K3aMeHa M0 JUCLHUIIMHE MPEACTaBIsIeT cO00 KOMIJIEKC BOIPOCOB Ha YCBOEHHE MPOIEHHOr0 MaTepHuana -
TEPMUHBI, OIIPEACICHHUS, 3aKOHBL.

B pamkax TeopeTHuecKoi 9acTH 00yJaromuiics, [UIs KaKA0ro 3a1aHus, (POPMyIHPYeT MPAaBIIbHbIE C €r0 TOYKH 3PEHHS OTBETHL
3agaHue CUNTACTCS BHINOJHEHHBIM B TOM CIIyyae, €CIU JaHbl BEpHbIE OTBETHI Ha BOIPOCHL. B MpoTUBHOM citydae 3a7aHue
CUUTAETCS HEBBIIIOIHEHHBIM.

IIpakTHyeckas 4acTh 3K3aMeHa 110 JUCLUIUIMHE NIPEJCTABIAET 3a1a4l, HAllpaBJICHHbIE Ha BBIIBICHHE BO3MOXXHOCTU IPAKTUYECKOTO
[IPUMEHEHUS KOHKPETHOIO TEOPETUUECKOr0 pas3iena.

OK3aMeH BBICTABIISIETCS C YUETOM PE3YNbTATOB BBIIIOJIHEHUS TEOPETHYECKOH M MPAKTUYECKOH yacTeil B COOTBETCTBUH C
MPUBEICHHBIMH HIDKE TPSOOBaHUIMH.

5 (oTaM4HO) >85 Bce 3aanus BBINOIHEHB B COOTBETCTBUH € TPEOOBAHUSMH, B MOJHOM 00beMe U 0e3 omHOoK.

4 (xoporo) 75+84 Bce 3aaHus BBINOIHEHB! B COOTBETCTBUH C TPEOOBaHUAMH, B 00BEME JOCTATOYHOM I OOIIETO
(hyHKIIMOHUPOBAHMS CHCTEMBI MIIH BBITIOTHEHO JBA 3a/IaHMS B COOTBETCTBHH C TPEOOBAHMAMH, B IIOJIHOM 00BeMe 1 03 OIHOOK.

3 (YZOBIETBOPHUTEIHHO) 50+74 BrimonHeHO He MeHee IBYX 3aJaHHH B COOTBETCTBHHU C TPEOOBAaHMSAMH, B 00BeMe
JOCTaTOYHOM JUIsl 00IEero (PYHKIIMOHUPOBAHUSI CHUCTEMBI

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

JOCTaTOYHOM JUIA 00IIeTo (hYHKIIHOHUPOBAHUS CHCTEMBI
HroroBelii 6aut 3a 3K3aMEH BBICTABIISETCS TI0 OLEHKE XYALIeH 4acTH. B CIOpHBIX ciydasx ImpenojaBaTelib BIpaBe 3a1aBaTh
YTOYHSIOIIUE BOMIPOCHI U JaBaTh JOMOIHUTENbHbBIE NPAKTHYECKUE 3aJaHHS.

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

7.1 Pexomenyemasi iuTepaTypa

7.1.1. OcHoBHas IuTEpaTYpa

ABTOpBI, COCTABUTEIH 3arnaBue HznarenscTBoO, rof
JI1.1 | Tpodpumona Taucus Kype ¢uzuku: yued. nocobue 11t HHXEHEp.-TEXH. CIEL. By30B Mocksa: Axanemus, 2010
VBanoBHa
JI1.2 | BukynoB CtaHucnas ODu3mKa: 3a1a4u A7l CaMOCTOAT. PEILEHUS U1l CTyJE€HTOB BCEX CIIELL. Hosocubupck: HI'ABT,
Buxroposuy, 04. 1 3204. hopM 00ydeHHUS 2011
TpsinkuHa Enena
Tpanuesna
JI1.3 [CurumoB Brnamucnas | Onruka. @usmka aToma: 1ab0opaTOPHEINA IPAKTHKYM IO (DH3HKE Hosocubupck: CI'YBT,
HBanoBuu, 2016
IIporonomnosa Huna
IlaBnoBHa
JI1.4 |Buxkynos C. B., ®dusmka: COOPHUK 33724 HoBocubupck: CI'YBT,
Curumos B. ., 2017
Tpsinkuna E. T.
JI1.5 |Huxurenko Anatonuii |JlaGopaTopHBIN MPaKTHKYM MO MOJIEKYIAPHOH (pr3MKe: MpaKTUKyM Hosocubupck: CI'YBT,
T'eopruesny, SIkoBieB 2019
Biagumup
Hukomnaesuny,

Curumos Bnagucnas
NBanosuy, TpeiHKknHA
Enena TpanuesHa,
IIporonomnosa Huna
I1aBnoBHa, I'ojioBaHOB
Muxaun HukonaeBnu

JI1.6 |Huxkutenko AHatonuii |JIabopaTopHBIN MPAKTHKYM MO MEXaHUKE Hosocubupck: CI'YBT,
I'eoprueBuy, SkoBieB 2018
Bragumup
Huxomaesuu,

CurumoB Buagucias
WBanoBuy, TpeiHKUHA
Enena TpanuesHa,
IIporononosa Huna
ITaBnoBHa, I'osioBaHOB
Muxaun HukomnaeBuu

7.1.2. JlonosiHuTEIBHAS JIUTEPATYpPa

ABTOpBI, COCTaBUTETN 3arnaBue WznarensctBO, TOA
JI2.1 | OpnoB Tpanuit JlabopaTopHBIi IPAKTUKYM MO (pHU3HKe. DIEKTPUIECTBO, MATHETU3M Hosocubupck: HU'ABT,
BacunnseBud, 2002

CuHrokoB Muxauni
IlerpoBuu




8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIIMHBI (MOAY JISA)

Hasnauenne

Ob6opynoBanue

YuebHas ayJAUTOpHs JUTS
NPOBEJCHHUS TEKYLIETO KOHTPOJI
U IPOMEXYTOYHOH aTTecTaluu

AymutopHas nocka; Kommiexkr ydeOHoit wmebemm; JlaGopaTopHble CTeHIBI: YHHBEpPCATBHBIH
CTeHJ «3aKOHbI TMOCTOSHHOTO TOKa», 6 mr.; JlabopaTopHas ycraHoBka: OmnpeneneHue
TOPH30HTAJIBHON COCTaBIISIONIEH MarHuTHOro moist 3emu, 4 mT. OmpeselicHUE YCKOPEHUS
CHIIBI TSDKECTH T0 crioco0y beccens, 6 mr.; Mastauk O6epoOeka, 2 mt.; MaxoBoe Kojeco, 4 mr.;
Ompenenenue  ckopoctd  3Byka;, OrmpeneneHHe OTHOWICHHS — TEIIOEMKOCTEH, 2  MIT.;
JlaboparopHoe oOopynoBanue: Habop siekTpousMepuTeNbHBIX Ipubopos, 2 mrT.; Habop
000pYIOBaHMUS JUIS BEIYMCICHHS OTPENTHOCTEH N3MEPEHHH, 6 IIT.

Jlabopatopusi onTUKH W (HUBUKU
aToma - ydeOHas aymIuTOpHs s

AynuropHast nmocka; Kowmrmuiekt ydueOHoi Mebenm; JlaGopatoprble ycraHoBku: OrmpeneneHue
IJIaBHOTO (POKYCHOTO paccTOsHHA JHH3bL, OIpeneneHue Mmokas3aTels IPeOMICHHS XUIKOCTEH ¢

HpOBEACHUS Ja00OpaTOpHBIX | TOMOIIBI0  pedpakToMerpa AOOe; OmpeneneHue JUIMHBL BOJHBI  Jla3epa IIPU  [OMOIIH

3aHATUH mudpaknuoHHOW pemeTkn; OnpenelieHHe KOHICHTPAIMH CaxXapHBIX PAacTBOPOB C TOMOIIBIO
caxapumerpa, 2 wrT.; OmnpeneneHue TeMmmepaTypsl packanéHHoro Ttena; Mccienosanue
JIMHEWYaToro CeKTpa BOAOPOa U ONpeieieHus MOCTOsIHHOM Punbepra

YuebHas ayIUTOpHs quist | AynutopHast nocka; KomruiekT yde6HONM Mebenu; MynbTumenuitHoe o0opynoBaHHE: HPOEKTOP

MIPOBENIEHUS TEKYIIEro KOHTPOJISL
U IIPOMEXKYTOYHOU aTTeCTalUH

(cranmoHnapHsIif), skpaH (crarmonapHsIii), [IK (meperocHoit)




